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HIREEER L SRS R TR R

EREC AEMT T HEFC
wEE Lo EEE
(TTVEIE A B S A AR B BT 530001)
O VIR A BRI BT 530219)
T VR T =T BT 530001)

WE RS ERIE AR A S BRI IR DU DU S A B M, DRI 52 B AT )32 6.
MIRESS i S B e, I AR5 R 2R, A9 BRI 3-IUAR. 6-HUAR S 22-HUA R FF AR JaE g Tt AR A S M Mk £ ¢
&Y, ik IR NMR K MS ZEIAR M7 77720 & AT T g5 /ISRAE. RIS, 43 AR B A1 (SGC-7901). A
JTF36 40 JHE (Beel-7404) 15 M8 it 41 L (CNE-2) 5 5 18 7= 40 K 3543 6 ) HP TR A HEAT T R4 M0l i Jgd 40 J 2 K 38 5 9 PEATF 9.
g R, B HAT 22-HNAR G5 M I R AU IR S S AR Tl 45 A1 25 ) 0T 3 4 e 490 vk 9 O e e g 4kt v, Herp
20-[-3B- 4 H-22- AU B T 65 -6- A B (15) % A S MRS 41 CNE-2 1) ICso 1/ 5.7 pmol/L.

RELA  HISEE TR SAEEMLS Y, PUMRERE T, ARG

Synthesis and Antiproliferative Evaluation of Some Steroidal
Oxime Ether

Huang, Yanmin® Su, Shaoyang” Jia, Linyi" Gan, Chunfang”
Lin, Qifu* Kong , Erbin* Cui, Jianguo™*
(“ Chemistry and Life Science College, Guangxi Teachers Education University, Nanning 530001)

(® Guangxi Special Equipment Supervision and Inspection Institute, Nanning 530026)
(¢ Guangxi Number Thirty-seven Middle School, Naning 530001)

Abstract Oxime ethers display remarkable insecticidal, weeding, antibacterial, antiviral and anticancer physiological activi-
ties. Series of steroidal oxime ethers with the structure of 3-, 6- or 22-O-methyloxime or O-benzyloxime were designed and
synthesized by different synthetic route using cholesterol or stigmasterol as starting materials. Their structures were character-
ized by IR, NMR and MS. Antiproliferative activities of the compounds were assayed by thiazolyl blue tetrazolium bromide
(MTT) method. Some compounds displayed distinct cytotoxicity against SGC-7901, Bel-7404 and CNE-2 cancer cell lines.
Our results reveal that the compounds with the structure of 22-O-methyloxime and 22-O-benzyloxime have better antiprolif-
erative activities. 3f-Hydroxy-22-O-benzyloxime-22,23-secostigmastan-6-thiosemicarbazone (15) displays an excellent anti-
proliferative activity against CNE-2 cancer cells owning an ICs, value of 5.7 pmol/L.

Keywords cholesterol; stigmasterol; steroidal oxime ether; antiproliferative activity; bioactivity
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SRR TES, K2 BAT k. KRR Bk A, TN
IR A S IIE I — KA A D@ EAR 2T
AT FORI N . 0 S8 RIS 23 ) I S5 A2 77 1) g Pk 28 %
71176 JIK 2% (Cymoxan) J [ 571K 5K (Alloxydim), ‘&
TR & B AT kg Ak S 4. TR -T- A 5 Bk 45 44 11
R R A, SCERPARIEAR £, Jindal S5 AT
RAVEA 3151k K 17-Jmk s b (R ke S e BT A2, &
W% RA A P B A W8 P e s Ve, O il g 40 g
(NCI-H23, NCI-H522) } &5 9 4il 2 (SW-620, COLO
20555 Z2 B PRI AN L AT VR Lee 215 B T
— MR NHEREEE A  S AR R LAY, S G YRERY)
FRLAN MR, MR ) . Khan 260V & T —2%
6-lElktb &), MRNE Y BA R PR, b
1 347 A EHRIN PTG T IR 25 & w5 %, A
SRV L % T — R A A- RN BRGS0 17-F5 kAL &
Y, XLEWEDIBEHAAELN Sa-i8 )5 B4l g v, 3
RS SISO S AR IS HERZAT . Tvan S5G T —
K 19-JERkE D), e AT A I Y S A Y B
T (9235 R U, TR ELAT U R A 2 R S )
fel,

FAT U S i T £ A 5 AR A R 5 (R el L,
TR T X SR IR A A PG B A R PR ST, A
R S I S I RIS e A, ek AN [R] R 4 2 S,
LERT 18 ANl HAT 3-JEmk. 6-JI5RkaL 22- 5 Bk 1)

N-oH
5

S AA T d 2 A B4, FFRIFAE T e TR A4 I8 4 i
AR AEBE TG, 4 R IR FLA 22- L5 J 227
TN 5E A0 W B AT AR TR R S o) P g 40 i A= A 3
FE S .

1 #R5iTe

1.1 EEH

&1, 8, 18 I 21 (R4 i W SCHR[15].

Y, BATE R T BAT 3,22- R BT RS R I £
RAAY) 3~5 (Scheme 1).

M §§-3,6- i (1) H A, Rk SLAAR SOV AE 1)
22-PEXUEREINT S, AR 5-3,6- H-22-[(2). LAY 2
[ 4l R ] A NMR %43 2IUESE, 76 2 () '"H NMR 1, 6
9.48 KbIMAL AT # L ERE | H (HFAEIE; 17 “C NMR
6 204.6 BRI —AESE T 22-FERL ) AR . 2
20 5 FA R SRR AL Y, 1381 3,22- - HIA
Bk SE R AL A4 3. 3 (4K "H NMR TR A2 8k 6
3.82 Al 3.84 AN AAAHE R F AL UG BESE. 5
Ah, WAL 3 11 TH NMR Al PC NMR #3547 & L+
FIRIIAELE. WALEH) 2 SRR, 22-TE L LE 3-FikE
Je 6-FRIETENTER, BT RAERN. MG 2 H 3-
FRIEF 6-FIE I A AN BH KT, 6-FFEAHERIY SO Ak &
— AUk, [FIE EF 19-F K 2 5467 f 707 a-$ S 13

Reagents and conditions: (a) 1) O3/—78 ‘C, CH,Cl,/CH3OH (V : V=4 : 1); 2) Me;S; (b) NH,OCH3*HCI/95% EtOH/NaOAc+3H,0; (c) NaBH4, CH30H;

(d) NH,OH-HCI/95% EtOH/ NaOAc+3H,0

Scheme 1
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Wy, PRIOEES a7 BRABCK. AR T 3-3RFEk A, FAHAR
() 2-Di 05 Je AL BRI AR, TRl 2,4-07 11 -5 42
3R, Rk AR N, Bl N 25k AR
3 EREE(E 1.

H  CHs CHs o

H
H

L

HEBGRF

B1 a2 s

Figure 1 The conformation of compound 2

22-P-6-5 AR T 55 -3,22- F AU 2 5 (3) il o W & A
W, HERLE 4. HiBRE, MMeEY 45 E1e 2]
SERIUK 4a T 4b, L&) 4a F1 4b A RIS LR B,
A 6-FRILE 5 A F2HE, M 4a A1 4b [f] °C NMR H
W2 AT LA B, 3 7E 6 209.9 (1) 6-FRIEAL 2201 F CL 20 /K,
R 6 71.0 F1 709 1) 6-FRILmetb2 Ak, I 'H
NMR H1 5 3.80~3.83 5 IAIE R FE Mtk 2 ¥, it
PSS 3 1) 6-3IE CL PR IRk 6-FR 3, T
5 3.79 F1 3.81 PN 58 A FH L B IR A7 A, RIS
AU 357 S N Hh AT A D

M 4a 'H NMR ' §2.93 (dd, J=15.0, 3.3 Hz, 1H){
W2 T, ANE A Cup-H IR I, JL7E
Cy-a-H FI Cs-H [MAVEH FIERL T dd v, [FIiY B+ 3-OCH;
(125 bfWow s a1k, Ak (3Z,22E)-22-F%-6-3%
R §89-3,22- SN, [FREHT, LAY 4b F Tk
(3E,22E)-22-[%-6-F4 3 5 {5 -3,22- 4. tb&W 3
LR N, WA B EY 5, NV 3 (1) 63k
et ARy 6- M, a5 ) NMR 534, 5 A
(BE,6E,22E)-F 7Y, AT BE & PP R ] LI 3- A 2
) AR RN 6- 5 3 Hp (R T B S5 KRR S I a1, Al

FEMIE AR E . RN A RA 5 1R 5 —(32)- R A,

WAL EY 2 ik, =K CRANAEAE R 5 e
R R N, 2L EH 6. M\ 6 ¥ NMR %%+ n LABH i
B, 6 J&— M (3E 22E)- K (32,22E)- 7 K AR K BRI TR &
W), WELLEIRA 101 a6 AL,
B NaBH, ik R, 15 8] 6-FRILPR A1) 7, 7=
W) 7 300 243 2 R4 7a R 7b (Scheme 2). 1 7a
i) "H NMR 1, 7 6 3.26 (J=15.3, 3.0 Hz, IH)4b L
—A dt W, IX AN E K Co-B-H AL, Ta B
BE)-IHPFENGIEE M. 1AE b () 'TH NMR i, 7¢ 6
3.05 (J=15.0, 3.0 Hz, IH)AAEAE—A dd &, A[NE N
C4-p-H AL 2018, B Tb HAT (32)-H4 L.

Fah, MMEEY 8 Rk IE 3-F3k LB OR £ 2
a9, 9 205t SLARA N4 3] 22- KU EE KT (1) 7 4 10,
10 (R &5 N "H NMR 7§ 9.60 (d, J=3.0 Hz, 1H)IFIK
WA RS AR BIRE S, X SE 22- WU & 2 W24 ) T i i
FLfkRE. M 10 111 BC NMR K, 8 204.7 & 22-f Hrh
BRIERR AR, 1T 0 210.0 & 6-RrERFERR (K40 fr
B, (&Y 10 550000 S AR R VAR Bk B
Y11, 11 (% "H NMR K, 6 5.04 kb 2 MR
BUEREE CH, k2=, ks 6 7.35~7.29 1 5
NP TIAERIR E H 2. 5o, W Be
NMR K&, TANEEME 2], EEW 10 5204.7 B
BRILTR IAA AR T R, 7E 6 155.8 L T8 22-
WA, UL 22-SE O BCA 5 E. 1T 6 210.1
() 6~ B FE R AL 2= Ar 7% AR B, 3k — 25 U W A 0K L
22-WEFIER AT RN, T 6-B BRI AT KA AR XA
Y11 1 6-REERIEREATAN R A el e, nl 43 315 3
BA 65545 A & 12, BAT 6- 5 i i skt
G 14 FILEA 6-FAEULBESS Mt &4 16. 30 %)

Reagents and conditions: (a) NH,OCH,CgHs*HCI/95% EtOH/NaOAc+3H,0; (b) NaBH4, CH;0OH

Scheme 2
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Reagents and conditions: (a) AcoO/Py; (b) 1) Os/—78 ‘C, CHCI/CH3OH (V : V=4 . 1); 2) Me;S; (c) NH,OCH,C¢Hs*HCI/95% EtOH/
NaOAc+3H,0; (d) NHOH+HCI/95% EtOH/NaOAc+3H,0; (e) KOH/CH;OH (V : V=5 : 95); (f) NH,NHCSNH,/C,HsOH/CH;COOH, pH=4; (g)
KOH/CH3;O0H (V : V=5 : 95); (h) NH,OCH3*HCI/ 95% EtOH/NaOAc+3H.0; (i) KOH/CH;OH (V : V=5 : 95)

HO

18

Scheme 3

_Cl
~0 3
19

a

HO ‘

NACTS
20 O "Ph

Reagents and conditions: (a) CH3;ONH,*HCI/95%EtOH, NaOAc, 65 C; (b) ArCH,ONH,*HCI/95%EtOH, NaOAc, 65 'C
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21
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OH 23
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Reagents and conditions: (a) CH3ONH,*HCI/95% EtOH, NaOAc 65 C; (b) NaBH4, CH3zOH; (c) ArCH,ONH,*HCI/95% EtOH, NaOAc, 65 C; (d) NaBHj,

CH3;0OH

Scheme 5

12, 14 A1 16 1) 3-1% LB 2R 0 A3 B A
Y13, 15 T 17. b &9 12~17 S5 K AN eI
e R i R A3 2 R AR .

N T RN AR AT T 85 g 110 5 B EATR 35 o) 55 4
Ak A R i i 2 K RS M . L&
18 ik, thEY) 18 73l AU ER IR 36 S W Al B 1R
RN, 13319 #120. )\ THNMR ik, ha
Y19 78 6 3.21 (J=13.8, 4.5 Hz, IH)AL L5 20 75 6
3.29 (J=13.3, 4.5 Hz, 1H)AAELEN) dd W4k 250 % mT 4k
liﬁjj Cr-o-H WINREAE S, EAENER S O T

ROV N S, XUk A 19 R 20 Af
6-E F£ 7.

MG 21 K, 45 F AUk Bh R b A e
ERIR R BN, 3 T 1R ROV R R L, 4 A 2
eG4 22 F1 24, 22 F1 24 3T E LR IR, 15
B 6-BHEIE 5 ) 23 F 25, Ot RErR 3- 5k Sl R
B ALEY) 21~25 (WA A e u | vl A i Ho e
13 BRAE.

1.2 SE4ERS

g3 K N O A0 (SGC-7901) « JHF 9 4 i
(Bel-7404) A1 LK J6 40 I (CNE-2), {81 MTT 0BT &
B (1) E B 7= 400 B o AR ) A4 AT A 0 1 ik Jea 4 o 2
KRS, 255k 1 fror. IR Bl o Lk
W T 3,22- AR SRR S A AL 54 3~5 ki,
A1 6-FIBURIILAY) 4a A1 4b %] SGC-7901 F1
Bel-7404 4l o EL A7 BH W ()3 AR K v 1, AE& X
WE a2 40 Jie CNE-2 DU RIS AN . B 6- 5 R 1
G 5 R = Fh A R AR AT Bt R R, T R
7’% 6- BRI AL G4 3 2NV I B g k. st A

A B AL BRI JeUN 38 R i g ik fa, — TR T
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WEPIKEE, J— 7 i TR R S T 5 40
W& R DNA s T EUsE, St amsS
HHFEL DNA FSEaEH, 2R 4n i
Bk WA 3,22- WS IESS K4 ) L AR S AL 44 7a F
b KG, A 3Z MABRALEY) T LLEAS 3E AL
KAk 7a % SGC-7901 F1 CNE-2 41 Jfl EL A7 58 4f iy 40H3%
PE. % Bel-7404 4 Hu ki, 6-BILIE 5 )5 (1K) 774 7a K1 7b
L e TR R I RTAARA A5 4 6 TG PE 2y, Xk
VIR SE AR B8 A B 0 A i 25 1k 1) T v

T 22- AR A YR UL, BT 6- AR HAR
A 12 B AT 6-F B AU b &4 15 HA
ECUF (0 A0 M FE 0, R AR A S 15 0 S W g 41
CNE-2 il 2E KI5 E I 1R ICs {4 5.7 pmol/L, L+
BH AT AR, BT — 2 e e, X e gk —
R, tb & 13 Tk &4 15 Mitbkg, 1 5tk
S 15 %) Bel-7404 2 CNE-2 4 i (K405 1 5 v T4k
A3, UL 6-Z G NR IR LE 6- 5 B AR B A i
AN FE M, & SR A RS P S 1.

FiAb, F T HLAG NS b S A R ) S AR A A ok
Ui, BA7 6-I5REHURE M54 19 AT 20 %) 5 4 i
SGC-7901 I — & WHHINEE. SR, [FIFER A 3,6-
IR R REAE, A g A R B R
A1) 3-8 25 5 A1k &4 23 1 25 5o Uk Rl 4 e 2135
FEIL B S AR L e T S AR Ak
iﬁt F5 4% B e T IARA B AN A, 6 A A 4 1 AR B

EE - ON A

ME 1 G5 50EvTLUE R, B 22- 5B AR S 14 1)

WA S A A W L B AT JTH S5 90 S 45 A8 11 1 2 T Tk
HEYEAE Y, XaTRE R E LG H A

RIAKHEPER LA, 3 /5 ZERRATHE D IF T
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R A= WHIARSMIUINR S PE[ICs/ (umolsL )]
Table 1 In vitro antiproliferative activities [ICso/(pmolsL™")] of
target compounds

Compound SGC-7901 Bel-7404 CNE-2

3 >100 >100 >100
4a 17.3 24.7 >100
4b 69.1 17.3 >100
5 19 14 14.1
6 449 >100 >100
Ta >100 18.4 >100
7b 40.5 29.5 84.7
11 30.4 22.3 >100
12 15.2 13.3 76.2
13 14.5 >100 99.6
14 68.8 >100 74.1
15 21.0 45.6 5.7
16 26.8 >100 >100
17 27.1 >100 >100
19 48.6 >100 ND”
20 52 38 ND
23 >100 72.0 ND
25 >100 80 ND

Cisplatin 6.7 10.1 16.8

“ Data represent the mean values of three independent determinations; ® Not
determined.

2 Zig

KR it 2, BAT1o 5l 45 i T 32 HAT 3-
AR 6~ AR A 22- A R A 258 3 ik R 5 A 35 1 ik 45 1)
S S 1, XA A4 1) 5 1) Tl ik IRAR 23 A7 750445
BT RACHIN. RIS, XA B =4 S 43 6 b ) ik
AT AN I8 0 P A K I B v PR Y e B, sl B Ay
22- I AR A8 1) P 4L P 9 41 T 55 A4k S vt N
P 20 L (SGC-7901)«  JH-i 41 . (Bel-7404) FH L WA i 4 i
(CNE-2) FLAT B U (R4 A= KA B i vk AT 22-H5 Bk
ARE ) (A 4 Bl AT H S Joe S 245 ) 11 i Tk A 5 420
HAE A Reitt. oo RN &SR AH T
TF B IR v P I S A SR UL T IS 2%

3 SLOEY

31 EFEREBH
3.1.1 KA AALE

A BT PR W JoRs Ut B 38 b A A, s A
T AT AT IR W52 K H Nicolet FT-360 {817
HLEAMETEAN, J4 il o SR Y X S Pl s s A3, b
ARZLHIE; 'TH NMR, C NMR 5 K 4 ¥ Bruker
AV-500 B4 A1 Bruker AV-300 B8 SAZHEIARIY, th2ipr
BAHH o Fom, A HET H Hz FoR; w2 HE i KA
F[H Agilent 6210 TOFMS Jit i {X.

a1, 8, 18, 21 [ B L 225 SCHR[15].
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3.1.2 22-&-3,6-— 8K -22-BF(2) 894 A%,

#4500 mg (1.17 mmol)fb &4 1 AT S MR
B, A 16 mL — & FGEA 4 mL FIEE, WfRE4
Jo BT A L8 CBE ORI T, et R A 2
F|—78 Clh, WAESH Os AN, TLC FRELR N
VA ) @ LR LB =4 1 1], Wil k)G
fFIREN Os, REHE NS 20 min, FRRRTHE =,
I 3 mL FGREE, SRR ek 2 2 G A,
792 A W AR IR AR Y, iz 60 mL — &0
PR, MUK . R G N Ak, B HLE ]
ORI T8, ok 25 250570, 49 26 (0F iR Y.
PRGEFEE M B R VAR - (LR 2R =
4 152 FEAA S 2 242 mg, 2% 60%. m.p. 168~
169 C; '"H NMR (DMSO-d,, 500 MHz) d: 0.69 (s, 3H,
18-CH;), 0.87 (s, 3H, 19-CH3), 1.05 (d, J=6.5 Hz, 3H,
21-CHj3), 2.78 (dd, J=13.5, 4.0 Hz, 1H, C*-H), 9.54 (d,
J=6.5 Hz, 1H, C*-H); "C NMR (CDCl;, 125 MHz) 6:
209.4 (3-C), 209.3 (6-C), 205.7 (22-C), 56.5 (14-C), 55.5
(5-C), 52.4 (17-C), 51.0 (20-C), 49.0 (13-C), 46.2 (9-C),
43.5 (7-C), 41.0 (10-C), 39.0 (4-C), 37.7 (12-C), 37.6
(2-C), 37.4 (1-C), 37.2 (8-C), 26.9 (16-C), 24.4 (15-C),
21.6 (11-C), 13.6 (19-C), 12.6 (18-C), 12.5 (21-C); IR
(KBr) v: 2931, 2871, 2734, 1709, 1463, 1386, 1265, 1227,
920 cm L.

3.13 22-M-6-8RE §-3,22-F B4 A5(3) 694 %

# 100 mg (0.29 mmol)it. &4 2 ¥ T 20 mL 95% 2
N, SRIG I =/K Z % 79 mg (0.58 mmol), Itk
WSfl, TR RS Mg i N AR iR IR 2 51 mg
(0.58 mmol), ¥l Nl EEE 65 ‘C/iti, TLC BRERKR
B, 1 h JE s N g ER G 4> S, IR & A
AR, IAVEZRIRK, A E O dER, HARE
BEASI (20 mLX3), &IFAHLE, AHUZERKKIKYE,
TR Fr ERK # 06—k, SR /K BRIk 1. i v,
PR ZE D), 1930 e AR, K [ AR A E 4T 40
BV VO W) ¢ (LR LER) =8 © 1], 381k s
¥ 3 200 mg, 7% 67.1%. m.p. 120~122 C; 'H NMR
(300 MHz, CDCl;) 6: 0.73 (s, 3H, 18-CHj3), 0.85 (s, 3H,
19-CH;3), 1.05 (d, J=6.6 Hz, 3H, 21-CHy), 2.37~2.30 (m,
3H, C’-H /% C’-H), 3.22~3.10 (m, 2H, C*-4-H . C*-f-H),
3.82 (s, 3H, 22-=NOCH,), 3.84 (s, 3H, 3-=NOCHS), 6.43
(d, J=8.4 Hz, 1H, C**-H); *C NMR (75 MHz, CDCl,) ¢:
209.9 (6-C), 158.3 (3-C), 155.7 (22-C), 61.5 (22-=NO-
CH3), 61.1 (3-=NOCHj3), 58.0 (5-C), 56.5 (14-C), 53.9
(17-C), 53.6 (13-C), 46.6 (9-C), 43.1 (7-C), 41.8 (12-C),
39.2 (10-C), 37.8 (8-C), 37.1 (20-C), 32.2 (3-C), 26.8
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(4-C), 26.8 (2-C), 24.1 (1-C), 21.4 (16-C), 20.4 (15-C),
17.2 (21-C), 12.4 (19-C), 12.3 (18-C); IR (KBr) v: 3407,
2933, 2864, 1711, 1634, 1458, 1433, 1380, 1303, 1241,
1041 cm ™ '; HREIMS caled for CyHioN,O3 [M+H]™
403.2961, found 403.2959.

3.1.4 22-F&-6-23 2 §-3,22-—F A5 (4) 0986

EIR NK 200 mg (0.40 mmol)fk &4 3 Wi T 20
mL JEK R AR AL 2 mL S e Bh ), R
fif 5642 ), 20 min 204N 31 mg (0.80 mmol) NaBH,.
TLC WM s b, FEJ50RE S BRI 1 mol/L HC1 {5 2K [ 1,
TR 7% 2 K ER 2y T, 4R LBEAHL(20 mLX3), &
HEHZ, AHUZHZERK. WA EKSvE—Ik, I
IR BRI, IR 28 25050, 19 3 a4k, 1 it
AR FHAEJZ T 20 B VR Vi) - (LR 4.B8) =
6 : 1113 2k & ¥ (32,22E)-22- & -6-F2 3 5 5§ -3,22-
FHLN5(4a) 68 mg, P7E 34.2%. m.p. 149~150 C; 'H
NMR (300 MHz, CDCl3) 6: 0.74 (s, 3H, 18-CH;), 1.09 (s,
3H, 19-CH3), 1.11 (d, J=8.1 Hz, 3H, 21-CH3), 2.36 (m,
1H, C*-H), 2.93 (dd, J=15.0, 3.3 Hz, 1H, C*-4-H), 3.79
(s, 3H, 3-NOCH3), 3.81 (s, 3H, 22-NOCHs;), 3.80~3.84
(m, 1H, C°%-H), 7.18 (d, J=8.4 Hz, 1H, C**-H); *C NMR
5: 160.2 (3-C), 155.5 (22-C), 71.0 (6-C), 61.1 (22-NO-
CH3), 61.0 (3-NOCHj3), 55.9 (14-C), 53.9 (17-C), 47.8
(9-C), 42.9 (5-C), 42.8 (13-C), 39.8 (7-C), 39.7 (10-C),
39.6 (12-C), 37.1 (8-C), 36.1 (20-C), 30.2 (4-C), 27.8
(2-C), 27.6 (1-C), 25.2 (16-C), 24.3 (15-C), 20.9 (11-C),
18.1 (21-C), 14.9 (19-C), 12.4 (18-C); IR (KBr) v: 3440,
2933, 2868, 2806, 1638, 1560, 1417, 1045, 886 cm ';
HREIMS calcd for C,4H4N,O3 [M+H]" 405.3117, found
405.3106.

I, 50 2545 2 55 f 1A (BE,22E)-22- FA-6- 343 1 {5 -
3,22- " W4 )5(4b) 58 mg, F=# 29.1%. m.p. 168~170
‘C; '"H NMR (300 MHz, CDCl;) 6: 0.74 (s, 3H, 18-CH3),
1.10 (s, 3H, 19-CH3), 1.11 (d, 3H, J=6.6, 21-CH3), 2.36
(m, 1H, C*-H), 2.55 (t, 1H, J=14.1 Hz, C*-a-H), 3.16~
3.10 (m, 1H, C*g-H), 3.79 (s, 3H, 22-NOCHj;), 3.81 (s,
3H, 3-NOCH,), 3.83~3.80 (m, 1H, C®-H), 7.18 (d, J=8.1
Hz, 1H, C*-H); C NMR (75 MHz, CDCl;) §: 160.2
(3-C), 155.5 (22-C), 70.9 (6-C), 61.1 (22-NOCH,), 61.0
(3-OCH3), 55.9 (14-C), 53.9 (17-C), 49.0 (9-C), 42.9
(5-C), 42.8 (13-C), 39.8 (7-C), 39.6 (12-C), 38.9 (10-C),
37.1 (8-C), 36.1 (20-C), 31.7 (4-C), 30.2 (2-C), 27.6 (1-C),
243 (16-C), 21.2 (15-C), 21.0 (11-C), 18.1 (21-C), 14.8
(19-C), 12.4 (18-C); IR (KBr) v: 3440, 2945, 2843, 1629,
1560, 1417 cm .
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3.1.5 (BE6E22E)-22-T&-6- TP -3 §-3,22-—
T EHAIT(5)89 6

100 mg (0.20 mmol)fb &4 3 % T 15 mL 95% L1,
RIGIMAN=/K LR 34 mg (0.24 mmol), INFGEEERE
i, W5 — R PE IR R FE 1 26 mg (0.38 mmol), %
S N EAE 65 °C i A, TLC BREFIN, 2 h a5 ik
A K 11117 o ) L B N S RN T N A =
NDVEZERRK, B Ay ek, BERIINA O B85
fi#, MM (20 mLX3), &IFEHZ. APE
WK MaFI B b K08 1 IR, JoKBRIREN T, i
V&, WUEA R, S RCEaRY, RHAEENT 5
[WEBEA): VA M) @ (SR CB8)=6 @ 11132 [t [E 44
& 5 51 mg, 7% 49.3.%. mp. 236~238 C; 'H
NMR (300 MHz, CDCl5) d: 0.71 (s, 3H, 18-CHy), 0.86 (s,
3H, 19-CH3), 1.12 (d, J=6.6 Hz, 3H, 21-CH3), 2.41~2.28
(m, 1H, C*-H), 2.70 (br d, J=13.8 Hz, 1H, C*-H), 3.20~
3.11 (m, 1H, C*g-H), 3.35 (dd, J=13.8, 4.2 Hz, 1H,
C’-a-H), 3.81 (s, 3H, 3-NOCHj3) 3.85 (s, 3H, 22-NOCH,),
7.19 (d, J=8.4 Hz, 1H, C*-H), 9.43 (s, 1H, NOH); "*C
NMR (75 MHz, CDCl;) d: 160.6 (6-C), 158.0 (3-C), 155.4
(22-C), 61.2 (22-NOCHj3), 61.0 (3-NOCHj), 56.5 (14-C),
53.9 (17-C), 50.9 (9-C), 44.4(13-C), 43.1 (5-C), 43.0
(10-C), 39.4 (12-C), 37.1 (20-C), 36.6 (8-C), 35.2 (2-C),
29.7 (7-C), 29.3(1-C), 282 (16-C), 27.6 (4-C), 24.1
(15-C), 21.3 (11-C), 20.8 (19-C), 18.1 (19-C), 11.8 (18-C);
IR (KBr) v: 3411, 2933, 2868, 1643, 1458, 1384, 1045,
906 cm™'; HREIMS caled for CyHyN;O; [M+H]"
418.3070, found 418.3058.
3.1.6  22-F&-6-BARZ -3, 22- = F AHN5(6)49 6 A%,

100 mg (0.29 mmol)tb &4 2 % T 20 mL 95% &
BE, SRJG I —/K RN 84 mg (0.61 mmol), HNHHE
Wi, Rrpsfii e o ORI In N4 G R IR £k 88 mg (0.61
mmol), £J 10 min P IN5E, ¥EHI N ELE 65 CA A,
TLC BREZN, 1 h JEfe ik W, IR 2 K5 L,
LR A @R, SR JE I VEZEIRK, A Al
. T ORR CBEZEBL3 Q0 mL X 3), SIFHNE, &
BUZ TR YE, WA K &TE 1k, G KR
FRAN T4, Lk, W ZE U, 1930 A A . Rk
[ AR AL ZHT 70 B [DEE ). VORI @ (LR LTR)
=6 1153MLAY) 6 64 mg, /=% 39.8%. m.p. 42~43
C; t&W 6 L (3E22E)- X (3Z,22E)- AL AL 1 1) TR
&Y, A1 1 ("HNMR#iSE). '"H NMR (CDCl, 300
MHz) 6: 0.72 (s, 18-CH3), 0.85 (s, 19-CH3), 1.14 (d, J=
6.6 Hz, 3H, 21-CH3), 3.26~3.28 (m, 0.5H, C*-4-H, 2),
3.33~3.31 (m, 0.5H, C*-f-H, E), 5.07 (s, 2H, 3-N=
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OCH,Ph), 5.08 (d, J=2.7 Hz, 2H, 22-N=0CH,Ph), 7.35
(t, J=3.0 Hz, 1H, C*-H), 7.38 ~ 7.28 (m, 10H,
3,22-C¢Hs); °C NMR (75 MHz, CDCl) o: 12.4 (18-C),
18.1 (19-C), 20.7 (21-C), 21.3 (11-C), 21.4 (15-C), 24.0
(16-C), 26.9 (1-C), 27.2 (2-C), 27.4 (4-C), 37.1 (20-C),
37.9 (10-C), 39.1 (8-C), 41.8 (12-C), 43.2 (7-C), 46.6
(13-C), 53.6 (9-C), 53.8 (17-C), 56.5 (5-C, E), 56.7 (5-C,
7), 58.0 (14-C), 75.3 (3-OCH,, Z-isomer), 75.4 (3-OCH,,
E-isomer), 75.5 (22-OCH,), [127.7, 127.8, 128.0, 128.2,
128.3, 128.4, 137.7, 138.0, 138.1] (3, 22-C¢Hs), 155.8
(22-C), 158.9 (3-C, Z), 159.1 (3-C, E), 210.0 (6-C). IR
(KBr) v: 3427, 2941, 2864, 2357, 1711, 1629, 1458, 1376,
1082, 1049, 918, 694 cm .
3.1.7 22-F&-6-#3 2 §-3,22- = F ALI5 ()94 &
FEI MK 175 mg (032 mmol) k&4 6 HifiE T 20
mL K PRI CIMAL 2 mL 50 P Bhv), frisss
45, 20 min WA EIIA 24 mg (0.64 mmol) NaBH,.
TLC M3, JE sk E R 1 mol/L HCI ¥ 2K MY,
TR 7% 2 K ER 2y Y, 4R ZBEAHL(20 mLX3), &
FHEVZ. AHUZHAK. MMEShKRSDE 1K, oK
BRI, DR ZS 2SI, 433 A, K B AR
AR ENT o B oE e VCR g @ (L LR =6 -
1], 192 EYI(3E,22E)-22-1%-6-F2 3 15 1§ -3,22- R4
JEH5(7a) 71 mg, 7% 40.3%. m.p. 118~119 C; '"H NMR
(CDCls, 300 MHz) d: 0.75 (s, 18-CH3), 1.13 (s, 19-CHj),
1.14 (d, J=6.0 Hz, 3H, 21-CH3), 2.12 (dd, J=14.7, 3.0
Hz, 1H, C4-f-H), 2.45~2.35 (m, 1H, Cy-H), 2.57 (t, J=
14.1 Hz, 1H, C4a-H), 3.26 (dt, J=15.3, 3.0 Hz, 1H,
C,-p-H), 3.80 ~3.87 (m, 1H, C¢H), 5.07 (s, 2H,
22-NOCH,), 5.084 (s, 2H, 3-NOCH,), 7.38~7.28 (m,
10H, C¢Hs X 2), 7.38 (d, J=4.5 Hz, 1H, C*-H); °*C NMR
(75 MHz, CDCly) 0: 160.8 (3-C), 156.2 (22-C), [138.2,
137.8, 128.4, 128.4, 1283, 128.3, 128.2, 128.2, 127.9,
127.9, 127.8, 127.6] (C¢HsX2), 75.4 (3-OCH,), 75.2
(22-OCH,), 71.0 (6-C), 55.9 (14-C), 53.94 (17-C), 53.88
(9-C), 49.0 (5-C), 42.9 (7-C), 39.7 (13-C), 39.6 (10-C),
38.9 (12-C), 37.2 (8-C), 36.1 (20-C), 31.7 (4-C), 30.2
(2-C), 27.6 (16-C), 24.3 (15-C), 21.5 (1-C), 21.0 (11-C),
18.1 (21-C), 14.9 (19-C), 12.4 (18-C). IR (KBr) v: 3440,
2929, 1629, 1552, 1413, 1017, 698 cm™'; HREIMS calcd
for C3H4N,0; [M~+H]" 557.3743, found 557.3741.
TEb, Gy BRI Ta (R AR 22-F%-(3Z,22E)-6-F2 5k
G 15-3,22- AR AEE(T): 52 mg, FRE 29.6%. mp.
60~61 ‘C; 'H NMR (CDCl;, 300 MHz) §: 0.75 (s,
18-CH3), 1.11 (s, 19-CHj), 1.13 (d, J=6.6 Hz, 3H,
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21-CH3), 2.44~2.34 (m, 1H, C*-H), 3.05 (dd, J=15.0,
3.0 Hz, 1H, C*-$-H), 3.86~3.80 (m, 1H, C’-H), 5.06 (s,
2H, 22-NOCHS,), 5.09 (s, 2H, 3-NOCH,), 7.38~7.29 (m,
10H, 2 X C¢Hs), 7.37 (d, J=5.1 Hz, 1H, C*-H); *C NMR
(75 MHz, CDCl3) &: 160.8 (3-C), 156.2 (22-C), [138.2,
137.8, 128.4, 128.4, 1283, 128.3, 128.2, 128.2, 128.0,
128.0, 127.7, 127.6] (C¢Hs), 75.4 (3-NOCH,), 75.2
(22-NOCHy,), 71.0 (6-C), 55.9 (14-C), 53.94 (17-C), 53.90
(9-C), 47.7 (5-C), 42.9 (7-C), 39.8 (13-C), 39.7 (10-C),
39.6 (12-C), 37.2 (8-C), 36.1 (20-C), 30.2 (4-C), 27.8
(2-C), 27.6 (16-C), 25.5 (1-C), 24.3 (15-C), 20.9 (11-C),
18.1 (21-C), 14.9 (19-C), 12.4 (18-C); IR (KBr) v: 3423,
2361, 2340, 1634, 1560, 1417, 1119, 1037, 1021 cm
HREIMS calcd for C34H49N,0, [M—|—H]+ 557.3743, found
557.3753.

3.1.8 3B-TELEIL 2 & -6-BF(9)89 5,

100 mg (0.93 mmol)ft. &4 8 % T~ 4 mL HtHEh, fF
Wik 4 )n, BRI 0.4 mL ZFREF, k883 30
min, SRR R NPT ER N EE 24 he INAMK 15
mL, ] 21 ZEEZH (15 mLX3), HHLZK K 1
mol/L #hR, MIFIRKIRE T, K &UE 1K, o
A ke A, JoKGRRRE T, Lok, wokzEH
B, R EE A, AR BB (LR S
Big) @ V(A b)) =1 : 8143 Al 44 9 89 mg, =%
81.2%. m.p 138~140 C (lit.'®: 146~147 C); 'H NMR
(CDCls, 300 MHz) §: 0.69 (s, 3H, 18-CHj), 0.78 (s, 3H,
19-CH3), 0.80 (d, J=6.6 Hz, 3H, 26-CH; or 27-CH3), 0.82
(t, J=7.5 Hz, 3H, 26-CH; or 27-CHj), 0.80 (d, J=6.6 Hz,
3H, 26-CHj; or 27-CH3), 1.03 (d, J=6.6 Hz, 3H, 21-CH,),
2.04 (s, 3H, 3-CH;CO), 2.36~2.25 (m, 2H, 7-CH,),
4.74~4.63 (m, 1H, C*-a-H), 5.03 (dd, J=15.3, 8.4 Hz,
1H, C*-H), 5.16 (dd, J=15.3, 8.4 Hz, 1H, C*-H); "*C
NMR (CDCl;, 75 MHz) 6: 210.4 (6-C), 170.6 (3-COCHs),
138.0 (22-C), 129.6 (23-C), 72.8 (3-C), 56.8 (14-C), 56.5
(17-C), 55.9 (5-C), 53.8 (9-C), 51.2 (24-C), 46.7 (7-C),
42.9 (13-C), 41.0 (20-C), 40.4 (12-C), 39.3 (10-C), 37.9
(8-C), 36.4 (1-C), 31.9 (25-C), 28.7 (16-C), 26.8 (2-C),
26.1 (28-C), 25.4 (4-C), 24.0 (15-C), 21.5 (11-C), 21.3
(3-CH;CO0), 21.2 (27-C), 21.1 (26-C), 19.0 (21-C), 13.0
(19-C), 12.3 (18-C), 12.2 (29-C); IR (KBr) v: 2958, 2872,
1740, 1707, 1466, 1384, 1240, 1025, 976 cm ™.

3.1.9 22-T&3B-TEBLRI Z & -6-BR-22-F5(10) 495~ A%,

WS WEY 2 B0, CULED 9 Kkl 5=
K 74.1%. FAEK, mp 154~156 ‘C; '"H NMR (CDCl;,
300 MHz) d: 0.73 (s, 3H, 18-CH3), 0.80 (s, 3H, 19-CHj),
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1.15 (d, J=6.6 Hz, 3H, 21-CH3), 2.05 (s, 3H, 3-CH;CO),
2.37~2.26 (m, 2H, 7-CH,), 4.74~4.63 (m, 1H, C*-a-H),
9.60 (d, J=3.0 Hz, 1H, C*-H); “C NMR (CDCl;, 75
MHz) d: 210.0 (6-C), 204.7 (22-C), 170.6 (3-COCHj),
72.8 (3-C), 56.5 (14-C), 55.9 (5-C), 53.8 (9-C), 50.9
(17-C), 49.4 (20-C), 46.5 (7-C), 43.5 (13-C), 41.0 (12-C),
39.1 (10-C), 37.8 (8-C), 36.4 (1-C), 26.9 (2-C), 26.8 (4-C),
26.1 (16-C), 24.3 (15-C), 21.4 (3-CH;CO), 21.3 (11-C),
13.4 (19-C), 13.0 (18-C), 12.4 (21-C); IR (KBr) v: 2937,
2880, 2831, 1723, 1707, 1446, 1384, 1241, 1070 cm .
3.1.10  22-T&-3p-TEBEAI & 8 -6-81-22-F AL A5
(11) 8951,

TR SHEY 6 KL, (LAY 10 4R
Bl ALEY 10 5 R EERIR E BB B R L 101,
P23 70.6%. 53 A 4R mp. 100~102 C; 'H NMR
(300 MHz, CDCl;) : 0.68 (18-CHy), 0.764 (19-CH3), 1.11
(d, J=6.6 Hz, 1H, 21-CHj), 2.02 (s, 3H, 3-COCH,),
2.33~2.23 (m, 2H, C’-H), 2.42~2.32 (m, 1H, C*-H),
4.72~4.61 (m, 1H, C-a-H), 5.04 (s, 2H, OCH,Ph), 7.27
(d, J=8.1 Hz, 1H, C**-H), 7.35~7.29 (m, 5H, C¢Hs); "*C
NMR (75 MHz, CDCl3) ¢: 210.1 (6-C), 170.6 (OCOCH,),
155.8 (22-C), [127.8, 128.1, 128.1, 128.4, 128.4, 137.7]
(CeHs), 75.4 (22-NOCH,), 72.8 (3-C), 56.4 (5-C), 53.7
(14-C), 53.7 (17-C), 46.5 (13-C), 43.2 (9-C), 43.2 (7-C),
40.9 (10-C), 39.1 (12-C), 37.8 (8-C), 37.1 (20-C), 36.4
(1-C), 27.4 (2-C), 26.8 (4-C), 26.1 (16-C), 24.0 (15-C),
21.4 (3-CH;CO), 21.3 (11-C), 18.1 (21-C), 13.0 (19-C),
12.3 (18-C); IR (KBr) v: 3432, 2925, 2859, 2353, 1634,
1380, 1057, 882, 694, 600 cm '; HREIMS calcd for
C3HyuNO, [M+H]" 494.3270, found 494.3283.
3111 22-T&-3p-TLBLAI 2 5 -6-72 T L -22-F 4
AT (12)89 6 A%,

#4100 mg (0.20 mmol) &4 11 % 1- 20 mL 95% &
i, ARG I =/K ZBREN 27 mg (0.20 mmol), JNF#EHE
VEfR, RIS, R IR 21 mg (0.30
mmol), £ 10 min W IN5E, &6 RNVl ELE 65 CAA,
TLC BRERN, 3 h Jafs ik N, sk 2825 K4 L,
LK & A A, ARG I VFZERK, A A EayiE
R, IR CEEAI(20 mL X 3), &IFANLE, AL
JAMRIR FHZKVE, MOFI B hok &0 1 IR, SR)5 KR
BT L g, R AR AR, A3 A A AR K
AR AR 2T B VR Vi) @ (LR Z.158) =
6 1 113 3LAEW 12 68 mg, 773 66.0%. m.p. 140~141
‘C; '"H NMR (300 MHz, CDCl;) 6: 0.69 (s, 3H, 18-CH3),
0.79 (s, 3H, 19-CH3) 1.12 (d, J=6.6 Hz, 3H, 21-CH,),
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2.05 (s, 3H, 3-CH;CO), 2.45~2.33 (m, 1H, C*-H), 3.34
(dd, J=13.5, 4.5 Hz, 1H, C'-a-H), 4.75~4.65 (m, 1H,
C’-a-H), 5.06 (s, 2H, OCH,), 7.28 (d, J=5.7 Hz, 1H,
C*-H), 7.39~7.28 (m, 5H, C¢Hs), 9.07 (s, 1H, NOH); "*C
NMR (75 MHz, CDCl;) d: 170.7 (COCH3), 159.3 (6-C),
156.1 (22-C), [127.8, 128.2, 128.2, 128.4, 128.4, 137.7]
(C¢Hs), 75.4 (OCH,), 73.2 (3-C), 56.4 (14-C), 54.2 (17-C),
53.8 (9-C), 49.3 (13-C), 43.1 (5-C ), 39.3 (10-C), 38.9
(12-C), 37.1 (4-C), 35.9 (1-C), 35.7 (20-C), 29.6 (8-C),
27.6 (7-C), 27.5 (2-C), 27.1 (16-C), 24.1 (15-C), 21.5
(3-CH;CO), 21.4 (11-C), 18.1 (21-C), 12.6 (19-C), 12.4
(18-C); HREIMS caled for C;HyN,O4 [M + H] ©
509.3379, found 509.3381.

3.1.12 22-F&-3B-%3 3 §-6-% T e L -22-F A5
(13) 894~ 5%,

LAY 12 100 mg %1 20 mL KOH/CH;OH (1
mol/L)HF(INAZ 2 mL & FGEIh), A=l F k&
I, TLC RISV, 30 min J& SNA5 11, 980K 75 i 15
FAOE A, AN 20 mL /K, JT 28 2 S AL 20
mL X 3), EIHAPUE IR WA SR K& U8 1K,
JC/K R BT, Yo 25 250 R0 21 1 A, AT 2T
B TEMR: VCAhEE) ¢ MCRZED) =1 : 111358 Aa
WAL &40 13 86 mg, 7% 92.9%. m.p. 140~141 C; 'H
NMR (300 MHz, CDCl3) 6: 0.67 (18-C), 0.77 (19-C), 1.11
(d, J=6.6 Hz, 1H, 21-CH3), 2.20 (br s, 1H, OH), 2.43~
2.32 (m, 1H, C*-H), 3.32 (dd, J=13.5, 42 Hz, 1H,
C’-a-H), 3.62~3.55 (m, 1H, C*-a-H), 5.05 (s, 2H, OCH,),
7.28 (d, J=8.1 Hz, 1H, C*-H), 7.37~7.28 (m, 5H, C¢Hs),
9.39 (br s, 1H, NOH); *C NMR (75 MHz, CDCl;) 6: 159.6
(6-C), 156.1 (22-C), [127.8, 128.2, 128.2, 128.4, 128.4,
137.7] (C¢Hs), 75.4 (OCH,), 71.1 (3-C), 56.5 (14-C), 54.2
(17-C), 53.8 (9-C), 49.5 (13-C), 43.1 (5-C), 39.4 (10-C),
38.9 (12-C), 37.2 (4-C), 36.2 (1-C), 35.6 (20-C), 31.5
(8-C), 30.7 (2-C), 29.6 (7-C), 27.6 (16-C), 24.2 (15-C),
21.4 (11-C), 18.1 (21-C), 12.6 (19-C), 12.4 (18-C); IR
(KBr) v: 3407, 2937, 2868, 1650, 1454, 1376, 1254, 1200,
1049, 972, 910 cm™'; ESI-MS m/z: 467.3 (M+H)".
HREIMS calcd for C,9H43N,05 [M—|—H]+ 467.3274, found
467.3271.

3.1.13  22-F&-3B-TLBLAKL 2 & -22-F A7 Ak -6-45 M
FIE(14) 8956,

100 mg (0.20 mmol)ft 54 11 5T 100 mL WVl
BN 30 mL /K S, N 2~3 UK IR
W pH=3~5, 7& 80 CHiF:¥#fE, A 36 mg (0.40
mmol )i AR ZFEMR, TLC ARERER Y. 25 2 h J5 3 5ok
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RSSO, PR 25 25 K3 LM, 49 380 3% i £ ] 4
N 20 mL /K, Hl 1% ZEE#EHL (20 mL X 3), &AL
JEIFRIH K AT SRR & UE 1 Ik, Jo/KBi R as T4
VRS 75 25 V5 74 0 9 0 0 T A4 A 2 T 43 s [ i 7
V(& TS - VTR =80 : 11738644 14 81 mg,
FEE70.6%. m.p. 107~108 C; 'H NMR (300 MHz,
CDCl;) d: 0.64 (s, 3H, 18-CHj3), 0.68 (s, 3H, 19-CH3), 1.07
(d, J=6.9 Hz, 3H, 21-CH3), 2.03 (s, 3H, 3-CH;CO), 2.69
(br d, J=10.5 Hz, 1H, C*-H), 4.72~4.61 (m, 1H, C*-a-H),
5.01 (s, 2H, OCH,), 6.91 (d, J=3.9 Hz, 1H, NH,), 7.18 (d,
J=3.9 Hz, 1H, NH,), 7.25 (d, J=8.1 Hz, 1H, C*-H),
7.33~7.25 (m, 5H, C¢Hs), 9.07 (s, 1H, NH); *C NMR (75
MHz, CDCl;) §: 178.7 (C=S), 170.7 (COCHs), 155.8
(6-C), 155.4 (22-C), [127.8, 128.2, 128.2, 128.4, 128.4,
137.7] (CeHs), 75.4 (OCH,), 73.3 (3-C), 56.1 (14-C), 54.0
(17-C), 53.7 (9-C), 50.8 (5-C), 43.2 (13-C), 39.5 (12-C),
39.1 (10-C), 37.0 (4-C), 36.3 (1-C), 36.3 (8-C), 32.0
(20-C), 27.9 (7-C), 27.5 (2-C), 27.0 (16-C), 24.2 (15-C),
21.5 (3-CH;CO), 21.3 (11-C), 18.1 (21-C), 12.6 (19-C),
12.4 (18-C); IR (KBr) v: 3419, 2941, 2864, 1723, 1597,
1495, 1372, 1245, 1086, 1025 cm™'; HREIMS calcd for
C3,H4N,05S [M+H]" 567.3369, found 567.3384.

3.1.14  22-T&-3B-% K -22-F AT -2 -6-4 Ak
7(15) 894 A%,

& TE S EY 13 MR, 1920% E Al g 15,
FEE 74.4%. mp. 137~138 ‘C; '"H NMR (300 MHz,
CDCl;) d: 0.66 (s, 3H, 18-CHj3), 0.68 (s, 3H, 19-CH3), 1.09
(d, J=6.6 Hz, 3H, 21-CH3), 2.40~2.32 (m, 1H, C*°-H),
2.75~2.61 (m, 1H, C>-H), 3.64~3.57 (m, 1H, C*-a-H),
5.03 (s, 2H, OCH,), 7.02 (br s, 1H, NH,), 7.423 (br s, 1H,
NH,), 7.26 (d, J=8.4 Hz, 1H, C*-H), 7.35~7.28 (m, 5H,
C¢Hs), 9.05 (br s, 1H, NH); *C NMR (75 MHz, CDCl;) &:
178.4 (C=S), 155.9 (6-C), 155.8 (22-C), [127.8, 128.2,
128.2, 128.4, 128.4, 137.6] (C¢Hs), 75.4 (OCH,), 70.8
(3-C), 56.2 (14-C), 54.1 (17-C), 53.7 (9-C), 51.0 (5-C),
43.2 (12-C), 39.5 (13-C), 39.4 (4-C), 39.2 (10-C), 37.1
(1-C), 36.4 (8-C), 31.9 (20-C), 31.6 (7-C), 30.8 (2-C), 27.6
(16-C), 24.3 (15-C), 21.4 (11-C), 18.1 (21-C), 12.7 (19-C),
12.4 (18-C); IR (KBr) v: 3415, 2929, 2847, 1593, 1495,
1376, 1266, 1241, 1151, 1082, 1041, 853, 735, 694 cm ';
HREIMS caled for C3HsN;0,S [M+H]™ 525.3263,
found 525.3265.

3.1.15 22-T4&-3B- LB -6-F 85 -2 & -22-F
T (16) 896
#4100 mg (0.20 mmol) A4 11 % 1- 30 mL 95% &
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i, ARG M=K LFRHN 27 mg (0.20 mmol), fiHEFE
WA, Frd i e o e in o\ A R R IR £ 33 mg
(0.40 mmol), £y 10 min W58, F5HI SN EAE 65 C
iy, TLC BREFN, 2 h Jads 1k OB, 9800 B R 4
CWE, ML AR, I VRZERK, A Ayl d
W, R OEEREL(20 mLX3), &IFEIE, AIE
MU K A SR K 808 1k, TTCKER RN T, it
V&, PR, 330 O AR, AR AT
MEo B e VoA i) © V(LR LHg)=20 : 11153
&4 16 69 mg, =% 64.9%. m.p. 47~48 C; 'H NMR
(300 MHz, CDCl5) 6: 0.70 (s, 3H, 18-CHj), 0.78 (s, 3H,
19-CH3), 1.11 (d, J=6.9 Hz, 3H, 21-CH;), 2.04 (s, 3H,
3-COCHa), 2.40~2.32 (m, 1H, C**-H), 3.21 (dd, J=13.5,
4.5 Hz, 1H, C"-a-H), 3.80 (s, 3H, OCHj3), 4.72~4.63 (m,
1H, C*-a-H), 5.05 (s, 2H, OCH,), 7.18 (d, J=8.1 Hz, 1H,
C*-H), 7.36~7.25 (m, 5H, C¢Hs); *C NMR (75 MHz,
CDCl;) d: 170.7 (COCHj3), 158.3 (6-C), 155.3 (22), [127.8,
128.2, 128.2, 128.4, 128.4, 137.7] (C¢Hs), 75.4 (OCH,),
73.5 (3-C), 61.2 (OCH3), 56.4 (14-C), 54.2 (17-C), 53.8
(9-C), 49.2 (13-C), 43.1 (5-C), 39.4 (10-C), 38.7 (12-C),
37.1 (4-C), 36.0 (1-C), 35.6 (20-C), 30.1 (8-C), 27.6 (7-C),
27.0 (2-C), 24.1 (16-C), 21.5 (15-C), 21.4 (3-CH;CO),
21.3 (11-C), 18.1 (21-C), 12.5 (19-C), 12.4 (18-C); IR
(KBr) v: 3444, 3411, 2937, 1732, 1638, 1617, 1450, 1384,
1237, 1053, 600 cm '; HREIMS caled for C;HygN,Oy
[M+H]" 523.3536, found 523.3549.
3.1.16 22-F&3p-%K-6-F AP A-2 §-22-F AN
(17) 898~ A%,

Ml orESWEY 13 MIF. F2IaalEE 17, 7~
2 75.4%. m.p. 69~70 ‘C; 'H NMR (300 MHz, CDCl;) ¢:
0.69 (s, 3H, 18-CH;), 0.75 (s, 3H, 19-CH3), 1.11 (s, J=6.6
Hz, 3H, 21-CH3), 2.40~2.30 (m, 1H, Cy-H), 3.21 (dd,
J=13.8, 45 Hz, 1H, C'-a-H), 3.61 ~3.51 (m, IH,
C3-a-H), 3.81 (s, 3H, OCHj,), 5.04 (s, 2H, OCH,), 7.18 (d,
J=8.1 Hz, 1H, C*-H), 7.36~7.25 (m, 5H, C¢Hs); “C
NMR (75 MHz, CDCl;) d: 158.8 (6-C), 155.4 (22-C),
[127.8, 128.2, 128.2, 128.4, 128.4, 137.7] (C¢Hs), 75.4
(OCH,), 71.1 (3-C), 61.2 (OCH;), 56.5 (14-C), 54.3
(17-C), 53.7 (9-C), 49.4 (13-C), 43.1 (5-C), 39.4 (10-C),
38.7 (12-C), 37.1 (4-C), 36.2 (1-C), 35.7 (20-C), 31.6
(8-C), 30.8 (2-C), 30.2 (7-C), 27.7 (16-C), 24.1 (15-C),
21.4 (11-C), 18.1 (21-C), 12.6 (19-C), 12.4 (18-C); IR
(KBr) v: 3432, 2925, 2859, 2353, 1634, 1466, 1380, 1057,
882, 694, 600 cm !, HREIMS calcd for CsH,ysN,O5 M+
H]" 481.3430, found 481.3431.
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3.1.17 3B-%H A2 -6-F AT (19)696 K%

100 mg (0.25 mmol)H 54 18 ¥ - 20 mL 95% L [F
W BRI 34 mg (0.25 mmol) = /K ZLERAN, 1R+
YA ELE 65 °C, HiE 10 min [N 26 mg (0.3 mmol)
FAAIZERIR Eh. TLC MM ITF: VO k) @ (IR &
Bgy=2 © 1], 4R8N 6 h, JoJERE S5 1k S .
I 28 A ), ISR K, H LR LERARY,
AR A A NaHCO, ¥ 7K. M1 NaCl %
BV VIR, JoKBRBREN T4, L8, WOk 28 L, K=
SAKE RN B IVEI A vOA i) ¢ (2R ) =
6 . 1]79%] 80 mg FIEFEA™Y 19, f=% 75%. m.p.
164~165 “C; "H NMR (CDCl;, 300 MHz) &: 0.65 (s, 3H,
18-CH3), 0.75 (s, 3H, 19-CH3), 0.86 (d, J=6.3 Hz, 3H,
26-CH; or 27-CHj), 0.87 (d, J=6.3 Hz, 3H, 26-CH; or
27-CH3), 0.91 (d, J=6.6 Hz, 3H, 21-CH3), 3.21 (dd, J=
13.8, 4.5 Hz, 1H, C'-a-H), 3.62~3.52 (m, 1H, C*-a-H),
3.81 (s, 3H, OCH3); *C NMR (CDCl;, 75 MHz) 6: 159.0
(6-C), 71.2 (3-C), 61.1 (OCH3), 56.6 (14-C), 56.2 (17-C),
54.3 (9-C), 49.4 (13-C), 42.9 (5-C), 39.7 (10-C), 39.5
(24-C), 38.7 (4-C), 36.2 (12-C), 36.1 (22-C), 35.8 (20-C),
35.7 (1-C), 31.7 (8-C), 30.9 (2-C), 30.2 (16-C), 28.2 (7-C),
28.0 (25-C), 24.1 (23-C), 23.8 (15-C), 22.8 (26-C or 27-C),
22.6 (26-C or 27-C), 21.4 (11-C), 18.6 (21-C), 12.1 (19-C),
12.5 (18-C); IR (KBr) v: 3362, 2937, 2864, 1458, 1380,
1053, 976, 865 cm™'; HREIMS calcd for C,3HsoNO, [M+
H]" 432.3842, found 432.3818.

3.1.18 3p-#% I A2 & -6-F BT (20)696 %,

W& INESWEY 19 KL DR EIGERR SR
HEAEERIR R, M3 AR 20, % 59%. m.p.
133~135 “C; '"H NMR (CDCl;, 300 MHz) &: 0.66 (s, 6H,
18-CH; and 19-CH3), 0.885 (d, J=6.6 Hz, 3H, 26-CH; or
27-CH;), 0.890 (d, J=6.6 Hz, 3H, 26-CH; or 27-CHj),
0.92 (d, J=6.6 Hz, 3H, 21-CH;), 3.29 (dd, J=13.3, 4.5
Hz, 1H, C’-a-H), 3.61~3.51 (m, 1H, C*-a-H), 5.08 (s, 2H,
OCH,), 7.38~7.26 (m, 5H, C¢Hs); *C NMR (CDCls, 75
MHz) 6: 160.0 (6-C), [138.8, 128.2, 128.2, 128.1, 128.1,
127.5] (C¢Hs), 75.2 (OCH,Ph), 71.3 (3-C), 56.6 (14-C),
56.2 (17-C), 54.3 (9-C), 49.6 (5-C), 42.9 (24-C), 39.7
(13-C), 39.5 (4-C), 38.8 (12-C), 36.3 (10-C), 36.1 (22-C),
35.8 (20-C), 35.7 (1-C), 31.6 (8-C), 30.7 (16-C), 30.9
(2-C), 28.2 (7-C), 28.0 (25-C), 24.2 (19-C), 23.8 (15-C),
22.8 (26- or 27-C), 22.6 (26- or 27-C), 21.4 (23-C), 18.7
(11-C), 12.4 (21-C), 12.1 (18-C); IR (KBr) v: 3370, 2945,
1462, 1372, 1049, 856, 739, 702 cm'; HREIMS calcd for
Cy,HssNO, [M+H]" 508.4155, found 508.4153.
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3.1.19 A2 & -6-FR-3-F AIA5(22) 696 A%,

100 mg (0.25 mmol)H {§-3,6- —(21)%T- 20 mL
95% LI, Wi se 45 N 34 mg (0.25 mmol) =/K Z 1R
B, PRRE ROV BEAE 65 °C; $HiEHE 10 min J5 4 HEZENE N
A 26 mg (0.3 mmol) P4k #hER£R. TLC Wl J 7
VOB @ MR CHE)=2 : 1], KRS G5 LR
N ks 28 H OB 2 ), InNIE fEOK, SeH SR SR
R, A U250 A R S K. MR
EAREYE 1R, ToKBIREN T, JREZE 2050, fH=
MREEMT A BV VO ) © (LR LR =
5010198 75 mg HEGREASY) 22. FFE 70%. m.p.
122~124 “C; "H NMR (CDCl;, 300 MHz) §: 0.71 (s, 3H,
18-CH;), 0.876 (d, J=6.6 Hz, 3H, 26-CH; or 27-CHj),
0.880 (d, J=6.6 Hz, 3H, 26-CH; or 27-CH3), 0.92 (d, J=
6.6 Hz, 3H, 21-CH3), 1.12 (s, 3H, 19-CH3), 2.01 (dt, J=
12.6, 3.2 Hz, 1H, C*-H), 2.09 (br d, J=14.4 Hz, 1H,
C*-H), 2.56 (t, J=13.8 Hz, 1H, C*-H), 3.15 (dd, J=15.3,
5.1 Hz, 1H, C*-f-H), 3.83 (s, 3H, OCH;); “C NMR
(CDCLy, 75 MHz) §: 210.2 (6-C), 158.5 (3-C), 61.1
(OCH,), 57.9 (5-C), 56.8 (14-C), 56.2 (17-C), 56.1 (9-C),
46.7 (13-C), 42.9 (12-C), 39.5 (10-C), 39.0 (24-C), 38.9
(22-C), 36.1 (20-C), 35.7 (8-C), 31.7 (7-C), 31.6 (2-C),
30.2 (16-C), 28.1 (1-C), 28.0 (25-C), 24.8 (4-C), 23.9
(15-C), 23.8 (23-C), 22.8 (27-C), 21.6 (26-C), 21.1 (11-C),
18.7 (21-C), 12.4 (19-C), 12.0 (18-C); IR (KBr) v: 2937,
1703, 1458, 1380, 1057 cm™'; HREIMS caled for CpgHig-
NO, [M+H]" 430.3685, found 430.3688.

3.1.20 6-FAAeE-3-F AIT(23) 896 A%,

& TEEWEY 4 K40, DHLED 22 K5k, 15
A4 1A 23, 775 65%. m.p. 163~165 ‘C; '"H NMR
(CDCls, 300 MHz) d: 0.71 (s, 3H, 18-CH3), 0.876 (d, J=
6.6 Hz, 3H, 26-CH; or 27-CH3), 0.880 (d, J=6.6 Hz, 3H,
26-CHj or 27-CHj), 0.92 (d, J=6.6 Hz, 3H, 21-CH,), 1.12
(s, 3H, 19-CH3), 3.14 (dd, J=15.3, 5.1 Hz, 1H, C*-4-H),
3.83 (s, 3H, OCHj3), 3.84 (m, 1H, C®-H); *C NMR (CDCls,
75 MHz) d: 160.3 (3-C), 71.2 (6-C), 61.0 (OCH3), 56.3
(14-C), 56.1 (17-C), 56.1 (9-C), 49.1 (5-C), 42.7 (13-C),
39.8 (10-C), 39.5 (12-C), 39.0 (24-C), 38.9 (22-C), 36.1
(20-C), 31.7 (2-C), 31.7 (7-C), 30.2 (8-C), 30.2 (16-C),
28.0 (1-C), 28.0 (25-C), 24.3 (4-C), 24.2 (23-C), 23.9
(15-C), 22.8 (27-C), 22.6 (26-C), 21.1 (11-C), 18.7 (21-C),
14.9 (19-C), 12.1 (18-C); IR (KBr) v: 3387, 2921, 2855,
1642, 1462, 1380, 1053 cm '; HREIMS caled for
CsHsoNO, [M+H]" 432.3842, found 432.3852.
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3121 f2§-3,6-—BR-3-F A5 (24) 895 A%,

GROTESWEY 22 MR, R R ERR AR
BHAERG R L. AR AGEAY 24, 77F 61%.
m.p. 115~117 °C; "H NMR (CDCls, 300 MHz) §: 0.69 (s,
3H, 18-CHj), 0.85 (s, 3H, 19-CH,), 0.884 (d, J=6.6 Hz,
3H, 26-CH; or 27-CH3), 0.888 (d, J=6.6 Hz, 3H, 26-CH;
or 27-CHs), 0.93 (d, J=6.3 Hz, 3H, 21-CH,), 2.38~2.21
(m, 4H, C*H and C’-H), 3.28 (dd, J=13.8, 3.6 Hz, 1H,
C?-$-H), 5.06 (s, 2H, OCH,), 7.38~7.30 (m, 5H, C¢Hs);
C NMR (CDCls, 75 MHz) 6: 210.4 (6-C), 159.2 (3-C),
[127.6, 128.0, 128.0, 128.3, 128.3, 138.0] (C¢Hs), 75.3
(OCH,), 56.7 (5-C), 56.1 (14-C), 53.7 (17-C), 53.6 (9-C),
46.7 (13-C), 43.0 (7-C), 41.9 (10-C), 41.8 (12-C), 39.5
(24-C), 38.0 (22-C), 37.1 (20-C), 36.1 (8-C), 35.7 (4-C),
28.0 (25-C), 28.0 (16-C), 27.3 (2-C), 24.0 (1-C), 23.8
(15-C), 22.8 (26-C), 22.6 (27-C), 21.5 (23-C), 20.7 (11-C),
18.7 (21-C), 12.5 (19-C), 12.0 (18-C); IR (KBr) v: 3415,
1703, 1466, 1386, 1237, 1041, 914 cm™'; HREIMS calcd
for C34Hs,NO, [M+H]" 506.3998, found 506.4009.
3.1.22  6-F AR -3-F AT (25)09 6 R

& TTESWEY 4 K40, DULEY 24 450k, 13
A AR 25, 77K 65%. m.p. 146~148 C; '"H NMR
(CDCls, 300 MHz) d: 0.72 (s, 3H, 18-CH3), 0.887 (d, J=
6.6 Hz, 3H, 26-CH; or 27-CH3), 0.891 (d, J=6.6 Hz, 3H,
26-CH; or 27-CHs), 0.93 (d, J=6.3 Hz, 3H, 21-CH,), 1.12
(s, 3H, 19-CH3), 2.02 (dt, J=12.6, 3.2 Hz, 1H, C*-H), 2.12
(br d, J=14.7 Hz, 1H, C*-H), 2.57 (t, J=13.8 Hz, 1H,
C’-H), 3.25 (dd, J=15.3, 4.8 Hz, 1H, C*-4-H), 3.86~3.80
(m, 1H, C®-H), 5.08 (s, 2H, OCH,), 7.39~7.29 (m, 5H,
C¢Hs); °C NMR (CDCls, 75 MHz) §: 160.9 (3-C), [127.6,
127.9, 127.9, 128.3, 128.3, 138.3] (C¢Hs), 75.2 (OCH,),
71.1 (6-C), 56.3 (14-C), 56.1 (17-C), 53.9 (9-C), 49.1
(5-C), 42.7 (13-C), 39.9 (10-C), 39.8 (7-C), 39.5 (12-C),
39.0 (24-C), 36.2 (22-C), 36.1 (20-C), 35.8 (8-C), 31.7
(4-C), 30.2 (16-C), 28.2 (25-C), 28.0 (2-C), 24.2 (1-C),
23.8 (15-C), 22.8 (26-C), 22.6 (27-C), 21.5 (23-C),21.1
(11-C), 18.7 (21-C), 14.9 (19-C), 12.1 (18-C); IR (KBr) v:
3370, 2929, 2859, 1638, 1454, 1364, 1033 cm™'; HREIMS
calcd for C3,HssNO, [M—l—H]+ 508.4155, found 508.4144.
3.2 (KRIMAPEIEMEIAR

{5 1540 (Cisplatin) £ Dby BH AR SR F DY FR 34
ZMEER (MTT)VEMNR T & B B bR & 200 A\ B 9 41 i
(SGC-7901) « A JT i 40l i (Bel-7404) F1 & WA 3 41 H
(CNE-2) A4 A0 A= A BB A 35 22k T A7 4t B 43 3 >R H
RPMI-1640 8535 (INA 10% L5 A 0.1 g/l 75552
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G+0.1 g/L fiREE R 2)7E 37 'CT 5% CO, (MR <
IR

SEROPIRWR: PR 1 E SRR YA i A
DMSO 1, Fcdil & 10 mg/mL ) DMSO ¥ PR A7 AEUKF;
IR 20 BB I R 4 i 3 i LA (3 ~4) X 10°
AN /mL R FERR T 96 FLARH, FfLERH 200 uL, & T
CO, H IR IR 24 hy IR 30 4L PRI BB L (B
AR FETA 80 pg/mL) IIASFIIAE i, B FERA 15 3
ANSPEAT L, TR 3 5310 SR R AE DAy IS 2 %o e R 45 o5t (1)
DMSO 1E N BIPEXT I, SPIR 40 78 bR =M T
37 CH:FE 72 h 5, BFFLIA 20 pL ] MTT (5 mg/mL),
SRIGHE SRS R RSl B 4 hy SPIR 50 HI k.
TEWL, RGN 200 L ) DMSO, 7E¥Rshgs B 10
min FARIIIE, B S FHBEAR AR 490 nm %Kl & OD {A.
IR 2R A i — 52 R SRR it 0T 4 e i) 6.

2 = [ it OD—*% 1 OD)— (4724 OD—

2% 11 OD))/(*f i OD— 75 1 OD) X 100%

SR 5 DA 260 24 W BEAE 18], SR HH B AN i 1)
ICso fH. W RAA YA S i MR B VA I E L, — el
VIR, B REANFE - ATIE 3 IR, THESFIIME,
2 KM ZEE— e,
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