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WE DRSSy, @it B I C-16 1 C-19 A7 5] N BKFNRIEZEH), X D FRk4T 451 i,
WG RUT 1S BRI SCRRHRIE 1 7 B S AT AR, SR LR R Jhk s 400 it (C olo- 16) M A i e 4 LA S49) Hin il
. S ESIR TR, A 4R A0 N R IR BEIR T 41 (Colo-16) R 4 B A0 T BH V0T A S-SR e . [F] IS
B H X KA (E. coli 1924). 4T (0 R 2 BRI (S. aureus 4220) R TEHEEREE (S, mutans 3289). i B 4 74 AR 43 0% (4. %)
B ER T (MRSA 3167) I W V4T <5 3 €31 2 BR I8 (ORSA 3505)IMHIER, S5 E7R, A 6 Fb& A S. mutans 3289 1]
BUMIEIREMIC)N 8 ng/mL, 5 EHHE Y EE R AN 2, 168-0-[5-5 I IE-5-(4- H 3E- 1R BRI - B3 - 19- NUHHR 2
Hi&(IS-12b) % MRSA 3167 [/ NMUE M EE(MIC) A 8 ng/mL, 5P a5 R A 2.
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Abstract Fifteen novel isosteviol derivatives were designed and synthesized by introducing morpholine and piperazine
moieties into C-16 and C-19 position through connecting fragments, and the D-ring structure was modified. The inhibitory
effects on Colo-16 and A549 were observed, the results showed that the inhibitory activities of 4 compounds on Colo-16 were
significantly better than the positive control of 5-fluorouracil. The inhibitory effects on E. coli 1924, S. aureus 4220, S. mutans
3289, MRSA 3167 and ORSA 3505 were also observed, the results showed that the minimum inhibitory concentration (MIC) of
6 compounds on S. mutans 3289 was 8 pug/mL, which was comparable to the positive control chloramphenicol. The MIC of
16f-0O-(5-0x0-5-(4-methyl-1-piperazinyl)-valeryl)]-19-beyeran acid ethyl ester (IS-12b) on MRSA 3167 was 8 pg/mL, which
was comparable to the positive control chloramphenicol.
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SHE 3G B (Isosteviol, IS) M ARFHF4ERE(E 1), I
B SR B2 B R KR . el AR — PR DL e
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Figure 1 Structure of isosteviol
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Reagents and conditions: (i) H.SO4 (w=10%), 95 °C; (ii) (COCI),,
‘C~r.t.; (iv) N-Boc piperazine, DMAP, EDCI, CH,Cl,, 0

piperazine, DMAP, EDCI, CH,Cl,, 0

T PEAEZe Eﬁﬁ%@‘%‘%tﬁ SEMEIE 2 4E D
AR, HRAE C-19 ML IFRIE, N BRI IS5 &
MR for st

FRF B S AL BRI &R E, R IE

Ak S 2 MR S A Tk, DRI AN N-H R
ﬂ}fﬁﬂ%x%%uﬁﬁﬁﬁ%\fc%ﬂ V2 PR 2 b E 2
v, kB e. R, mlgE. FEER. %
VP IR YD B, AT 45 i) mh #1025 A IR R s el
F B AU AT W I 7T 45 R R R R =
FAA W 51N IR R B IR R B A 0 ) N i i g 40
(AS49) S5 AN MU 7E AR /R A0 i R g AR . DRI, JRATTRE
WRIGE . FHRUR MR RO bR A B 3 N 2 S s i s d b, )
B 5 D AT S5 ks, DU RS MR G B AR A

JH PR Bt v T R DU 6 — i R ATAE Y. AR i 4k

Schemes 1~4.
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CH,Cly, r.t.; HOCH,COOH, TEA, THF, r.t.; (iii) morpholine or N-methyl

‘C~r.t.; (v) TFA, CH.Cly, 0 C~r.t.

AR 1 SHEEATEY 1S-1~1S-4 K& %

Scheme 1 Synthesis of isosteviol derivatives IS-1~1S-4
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Reagents and conditions: (i) CH3;CH,Br, DMSO, KOH, r.t.; (ii) NaBH,, CH;CH,OH, r.t.; (iii) succinic anhydride, DMAP, CH,Cl,; (iv) morpholine
or N-methyl piperazine, DMAP, EDCI, CH,Cl,, 0 ‘C~r.t.; (v) N-Boc piperazine, DMAP, EDCI, CH,Cl,, 0 ‘C~r.t.; (vi) TFA, CH,Cl;, 0 ‘C~r.t.

B2 FEAEATEY) 1S-7~1S-10 (15
Scheme 2 Synthesis of isosteviol derivatives IS-7~1S-10
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Reagents and conditions: (i) glutaric anhydride, DMAP, CH,Cl,; (ii)
morpholine or N-methyl piperazine, DMAP, EDCI, CH,Cl,;, 0 ‘C~
r.t.; (iii) N-Boc piperazine, DMAP, EDCI, CH,Cl,, 0 ‘C~r.t.; (iv) TFA,
CHZCIZ, 0 C~rt.

B3 FEAEATAEY) IS-11~1S-14 (5K
Scheme 3 Synthesis of isosteviol derivatives IS-11~1S-14

“COOEt “COOH
IS-16 1S-17

Reagents and conditions: (i) TsCl, pyridine, r.t.; (ii) 2,4,6-collidine,
reflux; (iii) Lil, 2,4,6-collidine, reflux.

BR 4 REAEATEY 1S-16~1S-17 5k
Scheme 4 Synthesis of isosteviol derivatives IS-16~1S-17

1 ZER5He
1.1 BFRUEYINEmNR

DA R o e &Y, #EH C-16 LAl C-19 fif
WIS CRERR T SRR IR IE:  BC S NSRRI IR,
IR H D AT A S0, LA T 15 Mok ST
R I A AT AR, A R AR 4
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IR, '"H NMR A1 ®C NMR 58| T #iiiE. AR %A #ik
EWHAT T HRMS WK, 9045 1 50E 5 B E AR
1.2 $bhiEimpmIEsESCIe

XA R 17 Bl sg BEAT AP AT T 40 M B
MARER 1), B4R | 7TEH: EH0H] Colo-16 2 Ml
W, L&Y 1S-1, 1S-2a, 1S-2b, IS-3, 1S-4, IS-8a, IS-12a,
IS-12b A 1S-14 FIVEPEIL T S &) 7 il A, HoAh
AW 1S-2a, 1S-4 F1 1S-8a (175 T W& AR T BH M X6} HE A 5-
SR BEE, 1S-1 [P 1 B WAL T FE PR BB A7) 5- T PR s
TEAIH] AS49 A, 1b&4) 1S-9, I1S-11, 1S-12a,
1S-16 F1 IS-17 X} A549 FKILH — & FIFIHIE M. X 2A
P8 4 A 2 B 1 A S AT R RO R A, WP
BREILLREE 8 (DE C-19 £ AWM B2 F B g B
S E XS Colo-16 4H A, (2)IEILAE C-19 M FAL
BRI By, 5 BN TR G, DR 58 25 1) AR EC 1)
frtEpAERE C-19 PN T —FER R A BL S WS A8 Ik
AT EGE T X Colo-16 ZHPAR KM, (3)i@id C-19
BTN CIEROES Bt 5 N-FEEIRIE . N-Boc Wk 25
BB AT AR C-16 A7 5 N IRER: Fr BT
5EE N IO N- B IR 8 45 M AR BB O AT A 3
AE DT AS49 4 I HIHIE M (4) D 2R C-15 filC-16
A2 AR S AUBRE IR e 203 X AS49 PRI 1.
1 FEEGEEATAEDINH] Colo-16 A1 A549 HHMLI 1Cso 18 ©

Table 1 1Cs, of isosteviol derivatives on Colo-16 and A549

ICso/(umoleL™")

Compd. Colo-16 A549

IS-1 53.0340.0343 192.7740.0338
IS-2a 103.374£0.1329  218.621+0.0143
IS-2b 195.97+0.1057  213.6240.0335
IS-3 190.354+0.1019  200.8740.0650
IS-4 110.62+0.1398  191.2040.0230
IS-7 — 224.45+0.0154
IS-8a 107.67£0.2093  212.3440.0185
IS-8b — 242.06+0.0307
IS-9 — 155.5740.0273
IS-10 — 184.0040.0264
IS-11 209.74+0.0842  167.9540.0415
IS-12a 192.25+0.0681  145.0440.0528
IS-12b 168.55+0.1258  183.6110.0201
IS-13 — 183.7440.0294
IS-14 162.18+0.1515  281.5240.0755
IS-16 — 165.7340.0374
IS-17 — 155.114:0.0800
FH 49 (SS) 188.41+0.127  269.09%0.0659
S RES) 207.91+0.1478  177.07£0.0199
F SRR (OA) — 170.8840.0303
Fi] 2% 2 (Adriamycin)  30.82+0.3025 47.63+0.0811

5-5 JRIEIE (5-FU) 117.41+0.2246  58.65+0.1042

© 2019 Chinese Chemical Society & SIOC, CAS

¢ “—” indicates that the data is unknown. The data is calculated according to

the improved karbers method.
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1.3 HIEEMXI

X BT A B S A BE AT AR kAT T K AT R (E.
coli 1924), O E PRI (S. aureus 4220). AL TLHERK
B (S. mutans 3289). iy FF 4 P4 AR 4 3 2% 4 BK 15 (MR SA
3167) i e 175 ) 4 5 €6 5 BR B (ORSA 3505) 5 Fh B ik
AN EEE VIR, 7EXF E. coli 1924 FAM B & PR o,
1b &) 1S-4, 1S-7, IS-8b A1 IS-11 13 B 7R H— & HUFNEIE
e, EX S, aureus 4220 WIHNE VG MR A, L&D
IS-4, 1S-7, IS-8b, IS-11 Al IS-12b TRt — & MM B
PE; 72X S mutans 3289 [FIIEPENKH, FTEY) 1S-9,
IS-10, IS-12a, IS-12b, 1S-14 F1 IS-17 S5 RHMEX R & 2
RIGMEA Y, S, mutans 3289 ) MIC 4 8 pg/mL; 7EX}
MRSA 3167 WiEMEMRH, #7449 1S-7, 1S-10, IS-11,
IS-12b A1 IS-17 Ton i — i tt, Hd 1S-12b f/ Ml
WEE(MIC)A 8 pg/mL, LBAMXT Y& B R A Y, 1EX)
ORSA 3505 HiE M, #7244 1S-10, 1S-11, 1S-12b,
IS-14 A IS-17 SRR H (i VESS T FHYEX B A &=, X
BAMBEEER ST RO R 08T, W52
N (1)iZZFEWXT S, mutans 3289 F1 MRSA 3167
W BT IR RN EINE, ()T R A B N-Boc
WK BRIR R 45 M (R B, Bl I R A BE S Mk, N-FR 3
W 152 Bl R B 45 1) (R Bk, DA R D ¥ C-15. C-16 £ 48 A
B RE BH 0 U S S AR S, mutans 3289 HFNHITEVE;

Table 2  Anti-bacterial experimental results
MIC/(pgemL™")

Compd. E. coli S. aureus S. mutans MRSA (QRSA
1924 4220 3289 3167 3505

IS-1 — — — — —
IS-2a >128 >128 64 — —
IS-2b >128 >128 128 — —
IS-3 >128 >128 16 — —
1S-4 128 64 128 128 >128
IS-7 64 64 16 64 128
IS-8a — — — — —
IS-8b 16 16 >128 128  >128
IS-9 >128 >128 8 — —
IS-10 >128 >128 8 16 16
IS-11 32 32 32 64 64
IS-12a >128 >128 8 — —
IS-12b >128 32 8 8 32
IS-13 — — — — —
1S-14 >128 >128 8 >128 16
IS-16 — — — — —
1S-17 >128 >128 8 32 16
Stevioside (SS) — — — — —
Isosteviol (IS) — — — — —
Chloramphenicol 4 4 8 8 8
¢ “—” Indicates that the compound has no inhibitory effect on the tested

bacteria..
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Q)i T g B SRR &5 kg AR B, BOEE  R
B 5 N-FRELIRR 25 AR, DL D3 C-15, C-16 f A8 B
XUBE e 3% 5 SAL &Y% MRSA 3167 HIHIHLEE; (4)
BT R A B SIRES AR, SoEd R R BS
N-HEEDRIG | WRIRZS /R, LA D 3F C-15, C-16 i
OOV BE 0 S S AL A5 ORSA 3505 FR4HIEPE.

2 i

DLST 2 o o S A& 9, i i B e Beay il AE
C-16 F1 C-19 A2 5] NMIRAINRBRZE ¥y, FH5F D FRdEAT 45
PSSO, WG T 15 PR WLSCRRFRIE 1) 5 #H 2 BE AT
AW, FELEZIRT N Rk 6 Jess 40 B (Colo-16) A0 Jifi it e
YHL(ASANIIHIMER. @I IEHEXT LRI, TN ORER
T BLRE R B Rt Colo-16 4 (4], i 5 78
C-19 1 SN CFERRIERE B B 5 5 BN JC A IR Ik, DR g
GEMPBBE AT ALE I C-19 AN T ERIERE B
5 R A BRI AT AR 35 2 T X Colo-16 4H L il
Wit C-19 ML\ ABERIERE R BOUES N-FIEIRE
N-Boc WRMRZEMIMBERIfT A ALRRL C-16 LA
PRI v BT 5 S BN JU A IR IR . - FH R R e 45 74
ER AT A RE SR AS49 dH M FO4MHE T, D 2R
C-15 FI C-16 37 2 [F]AZ Jilg SUERE IR i 2432 6 AS49 (14
MR T SRR A BYS N-Boc WRMRNRMR S5 FIAHIEE, Bk
W R R T B R V- R R T B R I 2 4 I
PLJ D ¥5 C-15. C-16 A7748 sl XUk Be B 2 o e S &
Pxt S. mutans 3289 [FNHIEYE; @i T R B Sk
R gE R G, B R A B N-FE R R 4 A4
Bk, LK D 3R C-15. C-16 {748 s fE st s b &
Ykt MRSA 3167 [, @ik T =/ A Bt 5K
SEMIMEER, BB R B N-FJEIRIE . DRI 45 1)
Bk, LUK D35 C-15, C-16 748 il SV RE 2 s 2 Sk &
W%t ORSA 3505 (RAME T, LR o DL S 49
IG5 RAE T U SR AL T 77 ).

3 SRS
31 UBE5RHF

X-5 BULFAEHE S E A GRAE )AL R A TR
AF); WGH-30 BIXUOEHR LA W6 RE (B B s
A #s A FR A F]), KBr | Jr; VARIAN MRTCURY PLUS
400 T A% BE LR A (3£ E Varian R AR A A,
AVANCE-500 MHz # W :4R{X(Fi+: BRUKER A7),
CDCl;y N¥E7; GC-Tof MS HE /e o, JiT FH 24 5
IR T8 o B el 5l fb 2 46
3.2 ZWHE

16-500 3 - DUH--19-FR(IS) K& LS 2 LR [16], 15
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F A E R, 16-5 - DU-19-1R Z e it Rk &
BT L5 2% SCRR[17], 19 81T B AR E A=Y 1S-5.
m.p. 126~127 C. 16p-¥3&-Ut-19-fR ZBR i HAK A
BT 22 SCRR[17], 1981 T B AR E A=Y 1S-6.
m.p. 152~153 C; 164-O-[4-5 W 3E-4- H KR L - 1
M--19-18 LRI & S 7% SCIR[18], 15 2 T (AR 7= )
IS-15.

32,1 2-(16- A LA - N wH-19- A T A -19- /) T B
(IS-1) 89 & 5%

TE B R BeE H mA —& F k(15 mL), K IS (1.0g,
14.00 mol)¥# T~ H b, ZEHHE T I A FL M 50(1.1 mL,
12.56 mmol), i FHHE 24 h, #ZZH(TLO)KMN &
R, 505, JRE AR RV, B CEERR(477.6
mg, 6.28 mmol)f1 = Z.i%(4.4 mL, 31.40 mmol), 7EHi$E
I VUE AR, =i N RN 7 h, RSERE, EZE
TRBR LR, H O CFEEAUKEERL, HH 1 mol/L HCI
e BT, HBMmEmvis, Sk, HENS
490.2 mg FEEAKY) IS-1, P25 42%. m.p. 188.5~
188.9 C; [a]® —59.1 (c 0.04, CH,CL,); "H NMR (CDCl,,
500 MHz) d: 6.92 (s, 1H, COOH), 4.67 (d, J=16.3 Hz,
1H, OCHCO), 4.58 (d, J=16.3 Hz, 1H, OCHCO), 2.64
(dd, J=18.7, 3.0 Hz, 1H, H,-15), 2.24 (d, J=13.4 Hz, 1H,
Hy-15), 1.90 (d, J=13.6 Hz, 1H), 1.80 (d, J=19.9 Hz,
2H), 1.76~1.65 (m, 4H), 1.60 (d, J=11.8 Hz, 1H), 1.55
(d, J=11.9 Hz, 1H), 1.51~1.34 (m, 4H), 1.26 (s, 3H),
1.24~1.15 (m, 3H), 1.09~1.03 (m, 1H), 0.97 (s, 3H),
0.94~0.88 (m, 1H), 0.73 (s, 3H); °C NMR (CDCl;, 125
MHz) §: 223.3, 176.9, 173.0, 60.2, 57.3, 54.9, 54.5, 49.0,
48.7, 44.2, 41.7, 40.0, 39.7, 38.3, 38.1, 37.5, 29.1, 21.8,
20.5,20.1, 19.1, 13.7; IR (KBr) v: 3447, 2941, 2845, 1740,
1462, 1148 cm '; HRMS caled for CypH;,05 376.2250,
found 376.2248.

322 (16-AILIH-N 7t-19)-B2-[2-(4-"F e K)-2- A I
AT EE(IS-22) 89 A A&

E B R Be i oA & 6E(5 mL), MK IS-1
(100.0 mg, 0.26 mmol). "GHk(0.03 mL, 0.31 mmol)Fl 4-
—FEIEAEIE(DMAP) (38.1 mg, 0.31 mmol)iaT i,
PEEE N oK N RA S 0 C. oK Wk R 2
(EDCI) (249.2 mg, 1.30 mmol)# T & ke, &k
HINANR MR, T 0 CTFHHE 5 min, 28)5 %= T
P 3 ho HE RTINS B EEHE, JR R AR 2,
P S e FIKZE L, I FH A0 R0 S BN v TR vk 22
PE, FJoKBRBR BN A NUAREAT T8, g, HENS
1042 mg HEFEE 1S-2a, %K 88%. mp. 55.1~
557 C; [a]® —53.5 (¢ 0.40, CH,CL); 'H NMR

3536 http://sioc-journal.cn/
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(CDCls, 500 MHz) d: 4.80 (d, J=14.3 Hz, 1H, OCHCO),
4.63 (d, J=14.3 Hz, 1H, OCHCO), 3.71~3.42 (m, 8H,
morpholine H-2X2, H-3X2, H-5X2, H-6X2), 2.65 (dd,
J=18.7, 3.4 Hz, 1H, H,-15), 2.28 (d, J=13.5 Hz, 1H,
Hy-15), 1.94 (d, J=13.9 Hz, 1H), 1.87~1.78 (m, 3H),
1.73 (d, J=14.5 Hz, 1H), 1.68 (d, J=13.9 Hz, 1H), 1.63~
1.52 (m, 4H), 1.50~1.41 (m, 3H), 1.32 (s, 3H), 1.23~
1.17 (m, 3H), 1.11~1.05 (m, 1H), 0.99 (s, 3H), 0.96~
0.90 (m, 1H), 0.75 (s, 3H); *C NMR (CDCl;, 125 MHz) ¢:
222.8,177.1,165.2,60.9, 57.3, 55.0, 54.9, 54.7, 54.5, 48.9,
48.7, 46.2, 44.6, 44.3, 41.9, 41.7, 40.0, 39.7, 38.3, 38.2,
37.5,29.3, 21.9, 20.5, 20.1, 19.2, 13.8; IR (KBr) v: 2951,
2851, 1736, 1676, 1458, 1229 cm '; HRMS caled for
Ca6H3oNOs 445.2828, found 4452817.
323 (16-& L&A~ N »t-19)-88 -[2-(4- F & -1-% "%
H)-2- £ T AT EE(IS-2b) 49 5 A&

FEERFIEH I & T LS mL), KK 1S-1
(80.0 mg, 0.21 mmol). N-HFEIREE(0.05 mL, 0.42 mmol)
FDMAP (51.3 mg, 0.42 mmol)i& T, Hiidk Nk I M
WAHIF 0 C. FK EDCI (201.3 mg, 1.05 mmol)¥ T
TR, BRI R T, T 0 CRRE S
min, S5 EIE FHRFEE 3 h 2 E NI N 45 H 5,
IR ZE TR 2R, I A R AR AT 2R, TR
FACEAR R B, KRR T, LiE, H2
WS BT EAAT=Y) 1S-2b, 723 92.0%. [a]) —36.08
(¢ 0.19, CH,CL,); 'H NMR (CDCl;, 500 MHz) d: 4.79 (d,
J=142 Hz, 1H, OCHCO), 4.61 (d, J=14.2 Hz, 1H,
OCHCO), 3.62 (s, 2H, piperazine H-2X2), 3.41 (s, 2H,
piperazine H-6 X 2), 2.63 (dd, J=18.7, 3.4 Hz, 1H, H,-15),
240 (d, J=5.3 Hz, 4H, piperazine H-3X2, H-5X2),
2.30 (s, 3H, NCH3), 2.27 (d, J=13.7 Hz, 1H, Hy-15), 1.93
(d, J=13.3 Hz, 1H), 1.86~1.77 (m, 3H), 1.69 (q, J=14.1
Hz, 3H), 1.60 (d, J=11.7 Hz, 1H), 1.54 (d, J=11.7 Hz,
1H), 1.51~1.39 (m, 4H), 1.30 (s, 3H), 1.21~1.15 (m,
3H), 1.09~1.03 (m, 1H), 0.97 (s, 3H), 0.95~0.88 (m,
1H), 0.74 (s, 3H); *C NMR (CDCl;, 125 MHz) §: 222.8,
177.1, 165.2, 60.9, 57.3, 55.0, 54.9, 54.7, 54.5, 48.9, 48.7,
46.2, 44.6, 44.3, 41.9, 41.7, 40.0, 39.7, 38.3, 38.2, 37.5,
29.3,21.9, 20.5, 20.1, 19.2, 13.8; IR (KBr) v: 2949, 2869,
1736, 1680, 1456, 1240, 1173 cm '; HRMS caled for
C7H4,N,04 458.3145, found 458.3149.
324 (16-A XN vt-19)-BR-[2-(4-W T A # K -1-
Jkf 2 )-2- A LK) T ER(1S-3) 89 & A%

FEBR BRI S F FE(S mL), KUK 18-1
(90.0 mg, 0.24 mmol). N-Boc WK¥:(88.7 mg, 0.48 mmol)

Chin. J. Org. Chem. 2019, 39, 3532~3541
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FTDMAP (58.2 mg, 0.48 mmol)& T o, 4 [ N4 &
F0 ‘C. ¥ EDCI (277.9 mg, 1.19 mmol)i& T /K
AW LEd, BRI R B, T 0 CTRHHE S5
min, SR IR FHEE 3 h HEEHrR I N 4581 5,
I ZE TR R 2550, F &R MK AL, I A
AR PE G v, oK BR BE X A AUAHBEAT T 15,
UE, HEENTE 92.1 mg TLEBAF=Y) 1S-3, F=FK 71%.
[a]¥ —39.9 (¢ 0.20, CH,CL); 'H NMR (CDCl;, 500
MHz) 6: 4.81 (d, J=14.3 Hz, 1H, OCHCO), 4.63 (d, J=
14.25 Hz, 1H, OCHCO), 3.58~3.38 (m, 8H, piperazine
H-2X2, H-3X2, H-5X2, H-6X2), 2.64 (d, J=17.7 Hz,
1H, H,-15), 2.27 (d, J=13.3 Hz, 1H, Hz15), 1.93 (d, J=
13.8 Hz, 1H), 1.80 (q, J=18.5 Hz, 3H), 1.73~1.54 (m,
6H), 1.47 (s, 9H), 1.38 (q, J=13.5 Hz, 3H), 1.31 (s, 3H),
1.18 (t, J=10.9 Hz, 3H), 1.10~1.04 (m, 1H), 0.98 (s, 3H),
0.95~0.89 (m, 1H), 0.74 (s, 3H); *C NMR (CDCl, 125
MHz) §: 177.5, 173.4, 172.6, 172.1, 81.7, 59.9, 57.1, 57.0,
55.7, 54.8, 52.1, 43.7, 42.4, 41.5, 40.7, 39.9, 38.1, 38.1,
35.5, 34.6, 33.6, 31.2, 28.9, 24.9, 21.7, 21.1, 20.2, 19.0,
18.9, 17.8, 14.1, 13.3; IR (KBr) v: 3445, 2930, 2851, 1734,
1672, 1456, 1236, 1166 cm™'; HRMS calcd for Cs Hys-
N,Oy 544.3512, found 544.3511.

32,5 (16-A T H- N et-19)-B5-[2-(1-% % £)-2-A &
T EE(IS-4) 84 & A%,

# 1S-3 (100.0 mg, 0.18 mmol)iA T —& H ke, ¥
HE 0 CEIMA=®|MLEL0.4 mL, 5.40 mmol), FKE
FEFEIEE B 2 h, RN REH 0.1 moll '
NH3H,O AR ZE B (pH=9, ¥K/KIB), F &k
FUKAEEL, H AU JCKRBREE T, U8, SFENT
8 61.5 mg LOBKT=1) 1S-4, 77F 75%. [a]? —39.5
(¢ 0.04, CH,CL,); '"H NMR (CDCls, 500 MHz) &: 4.81 (d,
J=17.8 Hz, 1H, OCHCO), 4.63 (d, J=17.8 Hz, 1H,
OCHCO), 3.62~2.91 (m, 8H, piperazine H-2 X2, H-3 X2,
H-5X2 & H-6X2), 2.65 (dd, J=23.3, 4.6 Hz, 1H, H,-15),
2.29 (d, J=16.8 Hz, 1H, Hy-15), 1.95 (d, J=17.5 Hz, 1H),
1.85~1.78 (m, 3H), 1.75~1.66 (m, 4H), 1.57 (q, J=11.7
Hz, 1H), 1.43 (q, J=10.2 Hz, 2H), 1.32 (s, 3H), 1.27 (s,
3H), 1.12~1.04 (m, 2H), 0.99 (s, 3H), 0.95 (q, J=11.7
Hz, 1H), 0.76 (s, 3H); *C NMR (CDCls, 125 MHz) ¢:
176.9, 165.3, 154.5, 80.5, 60.7, 57.1, 54.7, 54.3, 48.7, 48.5,
44.1, 41.5, 41.0, 39.8, 39.5, 38.1, 38.0, 37.3, 29.0, 28.4
(20), 21.6, 20.3, 19.9, 19.0, 13.6; IR (KBr) v: 3451, 2928,
2851, 1734, 1670, 1458, 1153 cm '; HRMS caled for
CaeHuo- N>O, 444.2988, found 444.2985.
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32,6 4-A LH-4-(164-0-19-A L #-19-T & - N
wH) T B2 (IS-7) 89 & &,

FEREFIR P I & 585 mL), KKK 1S-6
(100.0 mg, 0.29 mmol). | FHF(57.4 mg, 0.57 mmol)
A1 DMAP (42.1 mg, 0.35 mmol)i& T3, JIi#A[=lii 8 h,
M2 ENTRIN R S A RS, AR B RK AR, AL
R TCKBRIREE T4, 98, £ EM 80.1 mg L
WA 18-7, 7% 63%. [a] —57.7 (c 0.18, CH,Cl,); 'H
NMR (CDCls, 400 MHz) J: 4.76~4.73 (m, 1H, CHOCO),
4.15~4.00 (m, 2H, OCH,CH3), 2.69 ~2.62 (m, 4H,
OCH,CH,CO), 2.15 (d, J=13.2 Hz, 1H, H,-15), 1.88~
1.69 (m, 6H), 1.60~1.46 (m, 4H), 1.44~1.32 (m, 3H),
1.25 (t, J=7.2 Hz, 4H), 1.15 (s, 3H), 1.07~0.94 (m, 4H),
0.90 (s, 3H), 0.85 (g, J=9.6 Hz, 1H), 0.70 (s, 3H); °C
NMR (CDCl;, 100 MHz) 6: 178.2, 177.8, 172.4, 138.1,
82.4, 60.2, 57.3, 55.9, 55.0, 43.9, 42.6, 41.8, 41.7, 40.7,
40.1, 38.3, 34.8, 29.4, 29.3, 25.1, 21.9, 20.4, 19.1, 14.4,
13.4; IR (KBr) v: 3437, 2947, 2846, 1719, 1452, 1379,
1229, 1177 em™'; HRMS caled for CpgHyoNO; 448.2825,
found 448.2855.

32,7 164-0-(4- £ I % -4-"5 ok & - T B 2 )-19- N o
AR L B5(1S-8a) 49 & Ak,

T2 M85 R IS-2a (17775 AL &4 IS-7 (98.0 mg, 0.22
mmol). BM(0.02 mL, 0.26 mmol). DMAP (32.0 mg, 0.26
mmol)A! EDCI (209.00 mg, 1.09 mmol) %N, 75 87.0 mg
& E A=) 1S-8a, P23 75%. mp. 99.1~99.7 C.
[a]d —45.3 (c 0.38, CH,CL); 'H NMR (CDCl;, 500
MHz) 6: 4.75~4.71 (m, 1H, CHOCO), 4.14~3.99 (m,
2H, OCH,CHj3), 3.69~3.45 (m, 8H, morpholine H-2X2,
H-3X2, H-5X2, H-6X2), 2.71~2.59 (m, 4H, COCH,-
CH,CO0), 2.15 (d, J/=16.8 Hz, 1H, H,-15), 1.83~1.76 (m,
5H), 1.70 (d, J=16.1 Hz, 1H), 1.61 (s, 3H), 1.58~1.49
(m, 4H), 1.41~1.31 (m, 3H), 1.20 (t, J=9.2 Hz, 3H),1.15
(s, 3H), 1.00 (d, J=5.1 Hz, 1H), 0.90 (s, 3H), 0.85 (q, J=
11.6 Hz, 1H), 0.71 (s, 3H); °*C NMR (CDCl;, 125 MHz) ¢:
177.8,173.3, 170.1, 82.1, 67.1, 66.8, 60.1, 57.3, 56.0, 55.0,
45.9, 43.9, 42.5, 42.3, 41.8, 41.7, 40.7, 40.2, 38.3, 34.9,
29.7,29.1,28.1,25.1,21.9,20.4, 19.1, 15.5, 14.4, 13.5; IR
(KBr) v: 2948, 2851, 1720, 1641, 1439, 1267, 1236, 1176,
1117 em™'; HRMS caled for CsoHy7NOg 517.3403, found
517.3414.

328 164-O-[4- A T H-4-(4-F H-1-%"% £ )-T Bt
#1-19- N =+ 82 T 85 (1S-8b) &9 A Ak,

AR 1S-2b 7R HAAEY) IS-7 (200.0 mg,

0.45 mmol). N-FFEIREE(0.06 mL, 0.54 mmol). DMAP
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(65.5 mg, 0.54 mmol)F1 EDCI (427.5 mg, 2.23 mmol)Z
B, 3 175 mg HEEAAEY) IS-8b, F% 74%. m.p.
88.2~88.9 C; [a]f —44.3 (c 0.40, CH,Cl); 'H NMR
(CDCl;, 500 MHz) o: 4.74~4.70 (m, 1H, CHOCO),
4.12~4.01 (m, 2H, OCH,CH3), 3.61 (t, J=6.1 Hz, 2H,
COCH,), 3.49 (t, J=6.3 Hz, 2H, CH,CO), 2.69~2.34 (m,
8H, piperazine H-2 X2, H-3 X2, H-5X2, H-6 X2), 2.30 (s,
3H, NCHj3), 2.14 (d, J=15.8 Hz, H,-15), 1.84~1.75 (m,
6H), 1.59~1.48 (m, 4H), 1.40~1.33 (m, 2H), 1.31 (d, J=
3.3 Hz, 1H), 1.24 (t, J=8.9 Hz, 3H),1.14 (s, 3H), 1.05~
0.99 (m, 3H), 0.98~0.92 (m, 1H), 0.84 (s, 3H), 0.87~
0.82 (m, 1H), 0.71 (s, 3H); *C NMR (CDCl;, 125 MHz) ¢:
177.8, 173.4, 169.8, 138.1, 82.0, 60.1, 57.3, 56.0, 55.2,
55.0, 54.9, 46.3, 45.3, 43.9, 42.5, 41.8, 40.7, 40.2, 38.3
(2C), 34.9, 29.8, 29.1, 28.3, 25.1, 21.9, 20.4, 19.1, 14.4,
13.5; IR (KBr) v: 2937, 2842, 1726, 1645, 1448, 1294,
1117cm™"; HRMS caled for C;;HsoN,Os 530.3721, found
530.3731.

329 166-O-[4- A T A -4-(4-4 T A FH A -1-%% & )-
TEEA]-19- W o+ B TES(1S-9) 89 & 5%

Fe R A A IS-3 7V LA 1S-7 (360.3 mg, 0.80
mmol). N-Boc WK#E(179.4 mg, 0.96 mmol). DMAP (117.7
mg, 0.96 mmol)#1 EDCI (769.2 mg, 4.01 mmol)x M, 75
350.1 mg EERAT=MIIS-9, PR 71%. [a] —36.8 (c
0.42, CH,Cl,); "H NMR (CDCl;, 500 MHz) &: 4.75~4.72
(m, 1H, CHOCO), 4.14~4.01 (m, 2H, CH,CHj3), 3.58~
3.40 (m, 8H, piperazine H-2X2, H-3 X2, H-5X2, H-6 X
2), 2.69~2.61 (m, 4H, OCH,CH,0), 2.15 (d, J=13.2 Hz,
1H, H,-15), 1.88~1.77 (m, 5H), 1.69 (t, J=13.1 Hz, 2H),
1.60~1.50 (m, 4H), 1.47 [s, 9H, C(CH;);], 1.41~1.32 (m,
3H), 1.25 (t, J=7.1 Hz, 3H), 1.15 (s, 3H), 1.06~0.94 (m,
4H), 0.90 (s, 3H), 0.88~0.83 (m, 1H), 0.72 (s, 3H); °C
NMR (CDCls;, 125 MHz) 6: 176.5, 172.0, 168.9, 153.6,
80.9, 79.3, 64.8, 58.9, 56.1, 54.8, 53.8, 44.1, 42.7, 41.3,
40.6 (20), 39.5, 39.0, 37.1 (2C), 33.7, 28.5, 27.9, 27.4
(3C), 27.1,23.9,20.7, 19.2, 17.9 (2C), 14.3, 13.1, 12.3; IR
(KBr) v: 2935, 2849, 1701, 1654, 1417, 1236, 1170 cm ™ ';
HRMS calcd for C;35Hs6N,O7 616.4088, found 616.4079.
32,10 16p-O-[4- £ I # -4-(1-9% "% )~ T B 4 1-19-
N =+ B TEE(1S-10)89 & &

&R A R 1S-4 777 HALA Y 1S-9 (100.0 mg, 0.16
mmol) A = Z.#2(0.2 mL, 2.40 mmol)Jz ¥, 5 54.3 mg
T AT 1S-10, 77% 65%. [a]¥ —38.2 (¢ 0.20,
CH,CL); 'H NMR (CDCls, 400 MHz) &: 4.75~4.71 (m,
1H, CHOCO), 4.13~4.02 (m, 2H, CH,CH3), 3.72~2.93
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(m, 8H, piperazine H-2 X2, H-3X2, H-5X2, H-6X2),
2.68~2.62 (m, 4H, COCH,CH,CO), 2.48 (d, J=13.1 Hz,
H,-15), 2.15 (d, J=13.6 Hz, 1H, Hy-15), 1.83~1.69 (m,
6H), 1.63~1.47 (m, 5H), 1.41~1.32 (m, 3H), 1.24 (s,
6H),1.16 (s, 3H), 1.06~0.97 (m, 4H), 0.90 (s, 3H), 0.87 (t,
J=3.0 Hz, 1H), 0.72 (s, 3H); *C NMR (CDCl;, 100 MHz)
0: 189.2, 177.5, 173.0, 169.7, 81.8, 81.7, 59.8, 57.0, 55.6,
54.7, 45.0, 44.7, 43.6, 42.2, 41.4, 40.9, 40.4, 39.8, 38.0,
34.5, 29.6, 29.4, 28.8, 27.8, 24.8, 21.6, 20.1, 18.8, 14.0,
13.1; IR (KBr) v: 2937, 2849, 1726, 1651, 1448, 1375,
1231, 1175cm™"; HRMS caled for C3HysN,Os 516.3563,
found 516.3560.

32,11 S5-A B HE-5-(168-0-19- A LK -19-T A H-N
w+) % BR (IS-11) 89 4 A%,

&R A R IS-7 M AL &9 1S-6 (86.8 mg, 0.25
mmol). & “FREF(213.2 mg, 1.75 mmol)fl DMAP(36.6
mg, 0.30 mmol)¥i, 73 80.4 mg TEEAF=Y) 1S-11,
FEE 70%. [a]) —49.5 (¢ 0.38, CH,CL); 'H NMR
(CDCl;, 400 MHz) &: 4.75~4.71 (m, 1H, CHOCO),
4.14 ~4.00 (m, 2H, CH,CH;), 3.49 ~3.45 (m, 2H,
CH,CH,CH,), 2.44~2.37 (m, 2H, CH,CH,CH,), 2.15 (d,
J=13.1 Hz, H,-15), 2.00~1.93 (m, 2H), 1.85~1.69 (m,
6H), 1.60~1.50 (m, 4H), 1.42~1.36 (m, 2H), 1.32 (d, J=
2.4 Hz, 1H), 1.23 (t, J=7.2 Hz, 3H), 1.16 (s, 3H), 1.08~
0.94 (m, 4H), 0.90 (s, 3H), 0.85 (q, J=9.7 Hz, 1H), 0.70
(s, 3H); “C NMR (CDCl;, 100 MHz) §: 177.5, 176.6,
172.1, 80.8, 64.8, 59.0, 56.1, 54.7, 53.8, 42.7, 41.4, 40.5,
39.7, 39.0, 37.1, 33.6, 32.5, 32.0, 27.9, 23.9, 20.7, 19.2,
19.0, 17.9, 14.2, 13.1, 12.2; IR (KBr) v: 3429, 2949, 2849,
1720, 1454, 1379, 1234, 1178 cm '; HRMS caled for
C,7H4,06 462.2981, found 462.3000.

3.2.12  16B-O-(5-F LA -5-"G ok K - T BL K )-19- N =t
% CBS(1S-12a) 89 4 5%,

FZIE A R 1S-2a B EHAAY) IS-11 (100.0 mg,
0.22 mmol)- "4£(0.02 mL, 0.26 mmol) DMAP (31.6 mg,
0.26 mmol)All EDCI (207.0 mg, 1.08 mmol)z v, 75 87.0
mg LAY 1S-12a, 7% 76%. [a]® —12.1 (c
0.24, CH,Cl,); '"H NMR (CDCl;, 400 MHz) §: 4.75~4.71
(m, 1H, CHOCO), 4.12~4.00 (m, 2H, CH,CHj3), 3.75~
3.61 (m, 8H, morpholine H-2X2, H-3 X2, H-5X2, H-6 X
2), 3.49~3.45 (m, 2H, CH,CH,CH,), 2.44~2.37 (m, 4H,
CH,CH,CH,), 2.15 (d, J=13.4 Hz, 1H, H,-15), 1.98~
1.93 (m, 2H), 1.88~1.78 (m, 4H), 1.60~1.56 (m, 2H),
1.54~1.48 (m, 2H), 1.32 (d, J=2.5 Hz, 1H), 1.27~1.22
(m, 6H), 1.16 (s, 3H), 1.08~1.01 (m, 3H), 0.96 (q, J=9.4
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Hz, 1H), 0.90 (s, 3H), 0.85 (q, J=9.2 Hz, 1H), 0.70 (s,
3H); *C NMR (CDCls, 100 MHz) d: 177.7, 173.7, 171.1,
81.9, 67.1, 66.9, 60.1, 57.3, 55.9, 55.0, 46.1, 43.9, 42.6,
42.1, 41.7, 40.9, 40.2, 38.3, 38.3, 34.8, 33.9, 32.3, 29.1,
25.1, 21.9, 20.7, 20.4, 19.1, 18.6, 14.3, 13.5; IR (KBr) v:
2949, 2849, 1724, 1653, 1452, 1377, 1234, 1177, 1117
ecm'; HRMS caled for C3HyuNOg 531.3560, found
531.3566.

3.2.13  16B-O-[5- & I #-5-(4-F H-1-9k "% )~ X Bt
#1-19- N =+ 88 T B (1S-12b) &9 4 5%,

FZREE R 1S-2b 7RG IS-11 (200.0 mg,
0.43 mmol). N-FZEIREE(0.06 mL, 0.52 mmol). DMAP
(63.3 mg, 0.52 mmol)f1 EDCI (414.1 mg, 2.16 mmol)/x
2, 13 169.2 mg Jo AR ) 1S-12b, % 72%. [aly
—34.2 (¢ 0.44, CH,CL,); 'H NMR (CDClLs, 500 MHz) ¢:
473 (d, J=6.2 Hz, 1H, CHOCO), 4.12~4.02 (m, 2H,
CH,CH3), 3.75~3.48 (m, 6H, CH,CH,CH,), 2.44~2.37
(m, 8H, piperazine H-2 X2, H-3X2, H-5X2, H-6X2),
2.31 (s, 3H, NCH3), 2.15 (d, J=13.4 Hz, H,-15), 2.00~
1.92 (m, 2H), 1.84~1.69 (m, 6H), 1.55 (q, J=15.0 Hz,
4H), 1.34 (d, J=14.3 Hz, 2H), 1.27~1.23 (m, 3H), 1.16
(s, 3H), 1.07~0.97 (m, 4H), 0.90 (s, 3H), 0.84 (t, J=16.6
Hz, 1H), 0.70 (s, 3H); *C NMR (CDCls, 125 MHz) ¢:
177.7,173.7, 170.8, 81.8, 60.1, 57.3, 55.9, 55.4, 55.0, 54.9,
46.2, 45.6, 43.9, 42.6, 41.8, 41.7, 40.9, 40.2, 38.3, 38.2,
34.8, 34.0, 33.3, 32.5, 29.1, 25.1, 21.9, 20.8, 20.4, 19.1,
14.3, 13.5; IR (KBr) v: 2941, 2845, 2793, 1726, 1651,
1454, 1375, 1292, 1229, 1150 cmfl; HRMS caled for
C3,Hs,N,05 544.3876, found 544.3879.

32.14  16-O-[5- A T & -5-(4- 4 T A # A -1-% %
H)- R BEA]-19- W o+ BR T ES(1S-13) 49 & A%

AR 1S3 M7 EHEY) 1S-11 (100.0 mg,
0.22 mmol). N-Boc WKW (48.3 mg, 0.26 mmol). DMAP
(31.7 mg, 0.26 mmol)f1 EDCI (207.2 mg, 1.08 mmol)/x
N, 15 98.0 mg ORI 1S-13, 2% 72%. [a]?
—31.9 (¢ 0.48, CH,CL,); 'H NMR (CDCls, 400 MHz) ¢:
4775 ~4.72 (m, 1H, CHOCO), 4.14~4.00 (m, 2H,
CH,CH3), 3.75~3.68 (m, 2H CH,CH,CH,), 3.58~3.40
(m, 8H, piperazine H-2 X2, H-3X2, H-5X2, H-6X2),
2.44~2.37 (m, 4H, CH,CH,CH>), 2.15 (d, J=13.5 Hz,
H,-15), 2.00~1.93 (m, 2H), 1.84~1.75 (m, 4H), 1.59 (q,
J=13.0 Hz, 3H), 1.47 (s, 9H), 1.34 (q, J=2.8 Hz, 2H),
1.26~1.23 (m, 6H), 1.16 (s, 3H), 1.08~1.01 (m, 3H),
0.96 (q, J=9.4 Hz, 1H), 0.90 (s, 3H), 0.87~0.83 (m, 1H),
0.70 (s, 3H); C NMR (CDCls, 100 MHz) 6: 177.7, 173.7,
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171.1, 154.8, 81.9, 80.5, 60.1, 58.7, 57.3, 55.9, 55.0, 53.6,
45.5, 43.9, 42.6, 41.7, 41.6, 40.9, 40.2, 38.3, 38.3, 34.8,
33.9, 32.6, 29.1, 28.6 (3C), 25.2, 21.9, 20.7, 20.4, 19.1,
18.7, 14.3, 13.5; IR (KBr) v: 2939, 2851, 1726, 1653,
1458, 1420, 1238, 1173 cm™'; HRMS calcd for C3HsgN,-
0 630.4244, found 630.4243.

3.2.15  16p-0-[5- & I 3 -5-(1-9% "% &) X Bt & ]-19-
N et B TH(1S-14) 89 4 &,

F I8 A R IS-4 17 AL A1 1S-13 (50.0 mg, 0.07
mmol) Al =% Z.#2(0.2 mL, 2.10 mmol) N 15 69.0 mg 3%
WK 1S-14, R 82%. [a]® —30.0 (¢ 0.04,
CH,Cl,); 'H NMR (CDCl;, 400 MHz) 6: 4.75~4.71 (m,
1H, CHOCO), 4.14~4.00 (m, 2H, CH,CH3), 3.69~2.92
(m, 8H, piperazine H-2 X2, H-3X2, H-5X2, H-6X2),
2.47~2.38 (m, 6H, CH,CH,CH,CO), 2.15 (d, J=13.6 Hz,
H,-15), 1.85~1.72 (m, 2H), 1.64~1.50 (m, 4H), 1.42~
1.32 (m, 3H), 1.27~1.23 (m, 3H), 1.16 (s, 3H), 1.08~
0.99 (m, 3H), 0.96 (q, J=9.3 Hz, 1H), 0.90 (s, 3H), 0.85
(q, J=9.5 Hz, 1H), 0.70 (s, 3H); *C NMR (CDCl, 100
MHz) §: 177.1, 173.1, 170.3, 81.2, 59.5, 56.6, 55.2, 54.3,
453, 449, 433, 41.9, 41.2, 41.1 (2C), 40.3, 39.5, 37.6,
37.6, 34.2, 33.3, 31.8, 29.3, 28.5, 24.5, 21.3, 20.1, 19.8,
18.5, 13.7, 12.9; IR (KBr) v: 2947, 2849, 1724, 1651,
1452, 1377, 1178 cm '; HRMS caled for CiHsoN,Os
530.3720, found 530.3713.

3.2.16 M ot-15-H-19-B2 T B (IS-16) 49 & ak,

S CHR[19], FERERBS A 2,4,6- = H ZEiit
E(S mL), ¥ IS-15 (690.0mg, 1.37 mol)¥ T3, A%
RNE 4 h, G SR S AW, 8T 28 TR %
WA, IR CBEFI7KZERL, I 1mol/L HC1 Peidk £
B, PRI G aNE s, UE, HEE TS B0 ik
IS-16, 773 95%. [a]? —5.0 (c 0.04, CH,CL,); "H NMR
(CDCls, 400 MHz) d: 5.71, 5.45 (d, J=5.5 Hz, each 1H,
H-15, H-16), 4.10 (q, J=14.12 Hz, OCH,CHj,), 2.16 (d,
J=13.1 Hz, 1H), 1.79 (t, J=14.4 Hz, 3H), 1.69~1.64 (m,
3H), 1.57~1.51 (m, 1H), 1.46~1.37 (m, 3H), 1.29~1.25
(m, 6H), 1.21 (d, J=1.6 Hz, 1H), 1.18 (s, 3H), 1.08 (dd,
J=22, 11.4 Hz, 1H), 1.02 (s, 1H), 1.00 (s, 3H), 0.88 (q,
1H), 0.59 (s, 3H); *C NMR (CDCl;, 100 MHz) §: 177.7,
136.7, 135.0, 61.2, 60.1, 57.3, 52.4, 49.3, 44.0, 43.8, 39.8,
38.4, 38.0, 37.9, 33.3, 29.3, 25.1, 21.8, 20.6, 19.5, 14.3,
14.1; IR (KBr) v: 3035, 2945, 2847, 1724, 1452, 1232
cm 'y HRMS caled for CpnH;30, 330.2559, found
330.2551.
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3.2.17 M et-15-H-19-B2 (IS-17) 89 & &,

ZECHR[19], FERRB AP I 2,4,6- = H ZEnit
1E(7 mL), K 1S-16 (375.1 mg, 1.13 mol) FIi{L4H (455.7
mg, 3.40 mmol)¥A T Hrr, BIAKEL 12 h, ZHEZET
Rl e Mg R g, H GR CERAKZERL, A 1 mol/L
HCl PR EMmRE, WA sk, i, HEN
BRE A AEE=Y, 75 90%. mp. 177.4~1779 C.
[a]® —6.4 (c 0.39, CH,Cl,); '"H NMR (CDCls, 400 MHz)
5:5.74, 5.46 (d, J=5.6 Hz, each 1H, H-15, H-16), 2.15 (d,
J=13.2 Hz, 1H), 1.82~1.74 (m, 4H), 1.70~1.58 (m, 3H),
1.55~1.33 (m, 5H), 1.29 (d, J=4.5 Hz, 2H), 1.25 (s, 3H),
1.13~1.02 (m, 3H), 1.00 (s, 3H), 0.89 (d, J=9.3 Hz, 1H),
0.67 (s, 3H); *C NMR (CDCl;, 100 MHz) 6: 184.8, 136.7,
135.0, 61.2, 57.3, 52.5, 49.3, 44.0, 43.8, 39.7, 38.2, 38.1,
37.8, 33.3, 29.3, 25.1, 21.8, 20.7, 19.4, 14.0; IR (KBr) v:
3030, 2999, 2941, 2850, 1690, 1448, 1256 cm '; HRMS
calcd for C,0H300, 302.2246, found 302.2248.
3.3 RSN AhIEE 4H ARG TE SR1E
3.3.1 B

Y 2R N B R e 4 B (Colo-16) RN i it Jee 41 g
(A549).

¥ oBE: B 4 L% (Hyclone) « RPMI1640 3% 77 3
(Gibco). HHE# BH R NPl HEE-EDTA ¥ R
ZEP(PBS). MEMETE(MTT). — WA THK(DMSO). 4i
Muss 70 K 96 FLANMI R F2 0k . 8] B 25 BE (CKX41,
Olympus). 480 BRI 5 7246 (Thermo) #81%E TAE A
B HL(Centrifuge 5804 R, eppendorf). EFFRIX(xMark,
BIO-RAD) K& £l 1) 24 .
332 Ak

e BB R ) 243 ke g AR S R Ut A0 B A 0o HE 2
i T 2 2R S B R R R W NE VA R T AR
DMSO 50 uL 1, JH B &2 %08 10% RPMI1640 584
B IR OB A I 24 & 2 0 BE R 320,160, 80, 40 FA 20
umoleL ™" 5 /N5, AHBL LK E 435 160, 80, 40, 20 1
10 pmolsL ™.

PR 2 3G 58 S50 K Colo-16 T AS549 4 43 7
TE 55 R A HON 10%05 4 7% 19 RPMI1640 ¥ 3=30h
T, A5 4H AR IR 2] 80% I B Bt 1 3R, T
R TE S EUON 0.25% R -EDTA 0 1 EE 2
Ff ST USCE L BRI A, #5 Colo-16 F1 AS549 4 i £ 21 i ik
FEREEN 2 10* S/mL. ¥ RS E 5 Bl
T 96 FLAH AL IR T, 100 pL/FL, B 40 MR T 1R85 %
9 5% CO, ML FRAET T 24 h, Z S50 AEL 5 A7
HAFFZ] 5 100 pL/ALMEIgHaMR F, BANERE R =
NI RGAIRG A 30 s, BEJG B AR 74
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5 E 48 h. EZIESZIGHT 4 h, I MTT 20 uL/fL, 4k&:0
H, WL IER, KA ARAE 4 C, 2000 r/min &L 10
min, FJE A DMSO 150 pL/L, 5E 570 nm R
OD {H. #1945k, KA SPSS17.0 #4415 1Cs,.

3.4 HELIE

B HR[20], ¥ E. coliCKIgHT)1924. S, aure-
us(EF O ERE 4220 S, mutans(AE T 4E R T)3289.
MRSA (i FF 48 75 PR 4 3 (0088 4 BR )3 167 FIT QRS AT 1
VT 42 P 08 2 BR1R)3505 TLAN B R RRRE 1000 £ )5, %
HTE+AN 96 FLRE e ik _Baeph, fRFFER 37 C,
F% 24 h, MMANJREDECN 0.05%HFTlEE iR, 4ksk
F5F% 24 hm, A FH R EEC G 958 IR AT 5 AR BT Ao 1 A K A
OUREAT AW, DA e g /N B R FE (MIC) JE AT M. >R
FAAE TR B 75 72 F & 5% 2 (Chloramphenicol ) f§U% R 13056

4 Bh # #l (Supporting Information) H ik &4 'H
NMR, “C NMR Fl HRMS K. i 2epp k) bL 4 2 A A
F1 X 3k (http://sioc-journal.cn/)_F %k,
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