% 4”) {t % DOI: 10.6023/cjoc201705039

Chinese Journal of Organic Chemistry

NOTE

R T AR BB H UL IRET AR, SRS E TN

wmRl®*  mEE m F F M
ZxFE  ERE  FHEE*
(CHEEKRE BB S AR AR 2P T L R R m R FRIET L A T AR A AN U8 AU
MHE 264005)

FWE  24R-B g ihE T B AT Ju(Pyxinol), 2~ FR(208,24R)- I EIETL-36,128,25- =], 72 20(5)-J- N2 —FE 1) £ EARHY
FEYD, BT PO VLR I B HE V3 35145 (myocardial ischemia-reperfusion injury, MIRD)FVEYE. N T #IEAE 7E 1Y Pyxinol 7
HeARER, Wt AN RV R R R . Pyxinol 53 GEH R RER W LR (FITC, # H2OGHER), PRI
KILF X} Pyxinol {5 [AILLBELT-3E. & B9 Y63 F HOC2 O AN IEEAT T /K470 MIRTIG VAN, S5 R EoR, BfA ¥
TR BRI BE I 9O CIRET R T Pyxinol 4T MIRL G4, ZiG M /NG T2 OGIREN I B KA X, N Pyxinol 5 A& B 1
B AP VAL Fe At | BB 4y AL
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Novel Fluorescent Pyxinol-Based Probes: Design, Synthesis and
Biological Evaluation

Yang, Ganggiang™ Yang, Yanting Yang, Qing Li, Yang

Jiang, Yongtao Fu, Fenghua Wang, Hongbo*
(Key Laboratory of Molecular Pharmacology and Drug Evaluation, Ministry of Education, Collaborative Innovation Center of

Advanced Drug Delivery System and Biotech Drugs in Universities of Shandong, School of Pharmacy, Yantai University,
Yantai 264005)

Abstract Pyxinol ((20S,24R)-epoxydammarane-34,12/,25-diol), the 24R-ocotillol type sapogenin, shows the well protective
activity against myocardial ischemia-reperfusion injury (MIRI) and is the main metabolite of 20(S)-protopanoxadiol. To build
up the pyxinol fluorescent probes retaining the original biological activity, the linkers with different physical properties were
designed to connect the fluorescein isothiocyanate (FITC, the common fluorescent dyes) to pyxinol to reduce the steric inter-
ference of bulky fluorescent group and pyxinol. The synthesized fluorescent probes were evaluated the in vitro anti-MIRI ac-
tivity using H9C2 cardiac myocytes. The results showed that the molecular fluorescent probe with hydrophilic flexible poly-
ethylene glycol (PEG) linker retained the anti-MIRI activity of pyxinol. The first synthesis of active molecular fluorescent
probe will provide the key molecular tool for studying biological activity mechanism of pyxinol and other ginsenosides.
Keywords ginsenoside; fluorescent probe; chemical synthesis; myocardial ischemia-reperfusion injury
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HOE A 80k B Ak 2 4 FR N (208,24R)- BF 4 IA 35 -
36,128,25- =W, J& T VUK =il 24 B 55 B6 B (Ocotillol) Y
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Pyxinol A4 1 K 5L LR 1ML FF 3 VF 452 45 (myocardial
ischemia-reperfusion injury, MIRDfi% M, H C-24 £ 2
] SR X BT R MIRT S5 VA7 B e ma, 5 —
J71H, 20(S)-J5 N2 ZREAEAR AT e R AR Pyxinol T
B HPTK B MIRL 5 PR A4 A1 DS AL 20OAE 2 T A
N S PES, X e T W T A AR A AR R R
Pyxinol [FSZAREE K. RIt, FAEHEE A7 FHLHME TS
IRANHIE.

HO  Fluorescent tag

2 Linker = %i,H\V/A\O/A\V/o\V/JL}f

(e}

3 Link N
Inker =
1‘5{ \/\/\)Jy
o o]
H H
4 Linker = N\)L N\)\/
My

B 1 24R-B bR R 2 AT o (1) ML PO IRET R 454
Figure 1 Chemical structure of pyxinol and its fluorescent
probes

AR 't 5k A 5 3 41 T AR S 2 SR AT ) 9 G R BT 7
SEARLEIEANMLN (€ (L 5 B0 70, KRBT FT 2 AL
RURIG: T AL o BB AR, ZERCA BN P
e 22 S AT S IR B4, A4 pli ¢
JCRE JCTEAE 1 H A A RIS A, 8 R BUAE SO IR
FHLE R AR AT, XMBLR AW KR T
NPT SOERET b, TCHGRAAA AR A=)
T PE(umol/L ZR) IR AR /NG F BT U DOGIREET. A
S RBHIEIEEBIREZ N pmol/L 2%, ST NS EH
MIZOCIRE T BE T ARk, BT 1.

SR R 2O 3R (FITC) B B A BT I A MR A
FasE o iar, HREEIM Mty Eilm, 2 H
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AN ) 28 6 2%, ASCE L TE FITC A Pyxinol [8] 5]
AN [ DB o7 PR 3% B2 58 (Linker), F&{E FITC % Pyxinol
B2 AL PR G, Wrh& R T Pyxinol I GHRET,
et Hb AT TR K B HOC2 (L UL4R BT MIRT 35 14 1)
MHE.

1 RS

1.1 Pyxinol ZIRETHIRIT

SCHR R Pyxinol [ C-3 ALFRIE I 5] N A 2 HE L Xt
HAFUA R MIRT VG TS, K, A8 T7E C-3
fr¥zde Bl FITC, 3% R SRkt S B4k | ik
FME S RIS K NI H 2 R % — 2% Linker ZH:(E 1),
HAKC R 6 FHH A 6~8 A 551,

1.2 Pyxinol ZHKIRETHIE A

Pyxinol ] C-3 f7fll C-12 {7 ff#3E 45 G ik 2 4,
BAR C-12 DRI ST 3R b 1) T A7 R T
P S T A S SR (SR A% RE 0, ELAR A (1) 23 TRz L%
C-3 Pifh¥Re/N, SRIM 77 WA B IAFAAE, C-12 fifh
2 JE SZ R IR 1 25 107 BEL RS M K. A 3E 1 s B 4414
N, C-3 WA AT LA AT S e 0 R, H
FR 98 6 IR BT B0 & A% 26 0k B o IR SR IS, B K
Pyxinol, FE7E C-12 PRIt fulfd N ELEEAE C-3 17
51N Linker, /55| A\ FITC F5RH&

B, LR S5 H 2005)- 8 NS B NG IR R,
FRAE SCHR 10105 R 244 S8 AL AL ] % Pyxinol (Scheme 1,
LR A). TECHRENY T 2 RN 3 AI A BA . e Rl 7R VK
WEREF R ERFMT, B Pyxinol C-3 fLfigths)
AN CEBEREM G, AEMRY, BEES
FITC #3819 (Scheme 1, Zk% AL B). URE 701 4
it Pyxinol C-3 MiFRMLEGIAN—MHERE, FHEd
BEZAL 51N Boe-H 2Bt HZ R, &)o@ EMARY, 35
FITC 454 3k15, 5 BB, K25 N 69% (Scheme 1, £
# C).

A T AR T R PR J i PR 4% 'TH NMR. PC
NMR Al HE RS HE. Hd, =Rt e & it
e, Betb AT ST C-3 7 LA RIS RS Y Mk B
8, Moy 3.2 & 4.4~4.6, 1 C-12 7 _FE ML EAL R
BTk, AT DLW AT A BRI R R =) 5~7 S 4R
JEAREF 731 2~4 WIBREEIIEAE C-3 A L.

1.3 EYEMEMNR

HE 2 a7 %0, 5 IRIXRRA LS, 785 umol/L i, %%
FeIREF 2 F1 3 2945 25480 Pyxinol £ HOC2 o ULZH 7T
IR FETE, 56HRET 2 76 1 pmol/L i, 75 I A4
HOC2 LILAHARPT IRT FvE 1. T8 EREE 4 75 iR 2

Chin. J. Org. Chem. 2017, 37, 2109~2114



Chinese Journal of Organic Chemistry

NOTE

64%

B HN\/\/\)J\
oc OoH

EDCI, DMAP, CH,Cl,

Pyxinol
0°Ctor.t.
0, 0,
71%, 77% brsm BocHN\/\/\)J\
(@)
C (1) Boc-glycine, EDCI
DMAP, CH,Cl,, 0 °C to r.t.
Pyxinol () TFA
(3) Boc-gly-gly-OH

HBTU, DMF
(78% in 3 steps)

Pyxinol, 1

1 2,C
BocHN N
0C ¢J\H/\[O]/ QJ\O

O
F HN o
mocC \/\O/\/ \)kOH
EDCI, DMAP, CH,Cl,

0°Ctor.t.
82%, 99% brsm

(1)DEA CHCl
—_—_—
(2) FITC, Et;N, DMF

68% in 2 steps

“ ()TFA

(2) FITC, Et3N, DMF
97% in 2 steps

3

(2) FITC, Et;N, DMF
88% in 2 steps

7

B 1 ZOuiREr 2,3 M4 AR
Scheme 1 Synthesis of fluorescent probes 2, 3 and 4

ANKRIER, BIR B RS HOC2 O UL 3T IRT vt
XLt B T AR ERE 2 HR ISR KSR M O R A R AR
I b8 G K 3 A FITC %} Pyxinol 1948 )47 BHT-E.

2 Zhig

R TH & AR, WSSt ER T 3 MEA
FEYEEPEST Linker [ Pyxinol /N3T-2¢ WeRER, R
HOC2 L UL4HMHT IRI VS PERF AR, &K Tt oA
FEHEM R OCERED 2 PREH T Pyxinol MIAEWDTE . ACH
AT T — MR Pyxinol $T MIRI &M /INF5%
PREF, 4 Pyxinol WM PEAE HMLHIBTE FLAE—2D 1
BESR R PR T EE R AR, o8 FISEIRE T
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A E; 2 R (TLC) R HSGF254(J & 6% T
LB AR, A EBT S FHEERS N 200~300 H (B & 4622 T
ML FCET); BFRYCN Molecular Devices [ SpectraMax
M3 AL; HOC2 4 ffa 3% 774 F GIBCO [¥) DMEM (= i 55 7%

http://sioc-journal.cn/ 2111



BIHE

A 11

1
0.9 -
0.8 -

0.7 A

Viability fold change

0.6

0.5 A

0.4 A
Norm C 2 3 4 1

IRI

@

1.2 -
1.1 1

0.9

0.8 -
0.7 A * * *

Viability fold change

0.6 1
0.5 1
0.4 -

Norm C 2 3 4 1

IRI

B2 BeRer 2, 3 A1 4 % HOC2 (o JULAH B AU 1l P 4R
AR RS

Figure 2 Protective activity of fluorescent probes 2, 3 and 4 on
simulated ischemia-reperfusion injury (IRI) of H9C2 cardiac
myocytes

Effect of (A) 1 umol/L or (B) 5 umol/L fluorescent probes on cell viabil-
ity in a MTT test. Error bars represent the SE (n=3 to 5), statistical sig-
nificances were determined using the Student t-test. ¥*p<<0.05 compared
with IRI control group (C).

FEFR A 1175 (Fetal bovine serum, FBS). FH R A%
R A A B A A all; BESR TG/ BV 77135 F 43 -0
FHRAL B,

32 HEYMER

32.1 3B-0-R-2«(FFAELAALTAKITAKL|T
Bt-(20S,24R)-3F 434 35-12, 25- —BF(5) 49 5 A&

Pyxinol (40 mg, 0.084 mmol). 2-[2-(%j P A IRER
AR E I 21 (39 mg, 0.101 mmol) AT 1-(3-— F
I HL)-3- 2 Kk — % #h B #5(EDCI, 48 mg, 0.25
mmol)¥& T /K CH,CL, (1.0 mL)H, 7EvKis B, &SR
PRI 4-—HE LM E(DMAP, 2 mg, 0.016 mmol),
BT E =R 2 d FKBOK N, F CHCL, A5HR,
G I AVAE KRR T KA, SHEENER
TG 5 (58 mg, 0.069 mmol, 82%, 99% brsm), [FIIi
J5E} Pyxinol (7 mg, 0.015 mmol, 17%). &Y 5: [a]?
+13.9 (¢ 1.0, CHCl;); "H NMR (400 MHz, CDCl;) 8: 7.76

2112 http:/sioc-journal.cn/
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(d, J=17.5 Hz, 2H), 7.62 (d, J=7.4 Hz, 2H), 7.39 (t, J=7.4
Hz, 2H), 7.31 (t, J=7.2 Hz, 2H), 5.49 (t, J=5.1 Hz, 1H),
4.58 (dd, J=10.9, 5.3 Hz, 1H), 4.37 (dd, J=7.1, 2.1 Hz,
2H), 4.22 (t, J=7.1 Hz, 1H), 4.15 (d, J=16.7 Hz, 1H),
4.10 (d, J=16.7 Hz, 1H), 3.84 (dd, J=8.7, 6.6 Hz, 1H),
3.74~3.66 (m, 4H), 3.59 (t, J=4.9 Hz, 2H), 3.48 (td, J=
10.5, 4.4 Hz, 1H), 3.42 (q, J=5.0 Hz, 2H), 2.18 (td, J=
10.9, 3.5 Hz, 1H), 2.08~1.85 (m, 5H), 1.67~1.63 (m,
4H), 1.58~1.37 (m, 5H), 1.33~1.25 (m, 3H), 1.28 (s,
3H), 1.26 (s, 3H), 1.12~0.92 (m, 3H), 1.09 (s, 3H), 0.96
(s, 3H), 0.85 (s, 6H), 0.83 (s, 6H), 0.88~0.77 (m, 1H); *C
NMR (100 MHz, CDCls) d: 170.2, 156.5, 143.9 (2C),
1412 (20), 127.6 (2C), 127.0 (2C), 125.1 (2C), 119.9
(2C), 86.4, 85.4, 81.5, 70.9, 70.8, 70.2, 70.1, 70.0, 68.6,
66.6, 55.9, 51.9, 50.3, 49.3, 47.9, 47.2, 40.8, 39.7, 38.5,
37.9, 37.0, 34.7, 32.5, 31.3, 31.1, 28.5, 27.9, 27.8, 27.5,
26.1, 24.9, 23.7, 18.1, 18.0, 16.4, 16.3, 15.3. HRMS (ESI,
positive) calcd for CsH73N;O9Na [M—f—Na]+ 866.5183,
found 866.5163.
322 3B-O-[2-[2-(N-R A Z-5-AAm AL A L) T AKL]
T A AT HE-(208,24R)- 38 £ 34 35 -12,25- —F% (2) 69 &
I3

&Y 5 (35 mg, 0.041 mmol)i% T CH,Cl, (0.5 mL),
IIAN " ZJ%(DEA, 0.5 mL), =EHFE 8 h J5ik4E. R)n
WA T oK NN-—HEH I Z(DMF, 0.6 mL), 1E
AR N RIRINN = ZJ%(TEA, 12 uL), FITC (36 mg,
0.092 mmol). iR 1 d, WKYE, SLH:ENTER G
&2 (28 mg, 0.028 mmol, 68% in 2 steps). m.p. 196~
200 C; [a]s +21.2 (c 1.0, MeOH); 'H NMR (400 MHz,
CD;0D) : 7.88 (s, 2H), 7.44 (s, 1H), 6.67 (d, J=2.2 Hz,
2H), 6.66 (d, J=8.7 Hz, 2H), 6.54 (dd, J=8.7, 2.2 Hz,
2H), 4.50 (dd, J=11.0, 5.2 Hz, 1H), 4.10~4.05 (m, 2H),
3.88 (t, J=7.4 Hz, 1H), 3.75~3.67 (m, 2H), 3.65~3.55
(m, 6H), 3.50 (td, J=12.4, 10.4, 4.1 Hz, 1H), 2.22~2.16
(m, 1H), 2.04~1.76 (m, 5H), 1.72~1.45 (m, 9H), 1.41~
1.15 (m, 4H), 1.26 (s, 3H), 1.22 (s, 3H), 1.13 (s, 3H),
1.10~0.85 (m, 3H), 0.99 (s, 3H), 0.91 (s, 3H), 0.88 (s,
3H), 0.83 (s, 3H), 0.80 (s, 3H); “C NMR (100 MHz,
CD;0D) ¢: 182.3, 172.3 (2C), 171.2, 161.4, 154.2 (2C),
147.8, 133.2, 130.2 (2C), 126.4, 124.4, 123.0, 116.9 (2C),
113.6, 113.6, 111.6 (2C), 103.6 (2C), 87.8, 86.0, 83.1, 72.3,
72.0, 72.0, 71.2, 69.9, 69.4, 57.2, 55.9, 53.2, 51.6, 50.0,
45.4, 41.0, 39.7, 39.0, 38.2, 35.7, 33.7, 32.9, 32.1, 29.6,
28.5, 27.1, 26.8, 26.6, 26.1, 24.7, 19.2, 18.8, 17.0 (2C),
15.9. HRMS (ESI, positive) calcd for Cs;H75N,01,S [M+
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H]" 1011.5035, found 1011.5033.
323 3B-O-(N-# T ## Bt & -6- £ 2 T BE)-(20S,24R)-
IR A IG-12,25- ZBE(6) 49 4 A

Pyxinol (44 mg, 0.092 mmol). N-Boc-6-ZJE CL R (66
mg, 0.28 mmol)fl EDCI (90 mg, 0.047 mmol)i& T /K
CH,ClL, (1.0 mL)H, 7EVKIGHE, @A LR NI DMAP
(2 mg, 0.016 mmol), ZZM&T+EEEMFE 2 d. FHKHK
KB, F CHCL 258, & I 976 HUAHZ oK BB T4,
W4s, 2 ENE2EER 6 (45 mg, 0.065 mmol,
71%, 77% brsm), [ JEE} Pyxinol (4 mg, 0.0084 mmol,
9%). AW 6: [a]? +20.8 (¢ 1.0, CHCL); 'H NMR
(400 MHz, CDCls) 6: 4.47 (dd, J=10.3, 6.0 Hz, 1H), 3.85
(dd, J=8.8, 6.7 Hz, 1H), 3.51 (td, J=10.5, 4.6 Hz, 1H),
3.11 (q, J=6.3 Hz, 2H), 2.30 (t, J=7.4 Hz, 2H), 2.19 (td,
J=10.4, 3.0 Hz, 1H), 2.09~1.83 (m, 6H), 1.72~1.46 (m,
13H), 1.44 (s, 9H), 1.38~1.25 (m, 4H), 1.28 (s, 3H), 1.27
(s, 3H), 1.09 (s, 3H), 0.98 (s, 3H), 0.90 (s, 3H), 0.88 (s,
3H), 0.84 (s, 3H), 0.83 (s, 3H), 1.18~0.81 (m, 4H); °C
NMR (100 MHz, CDCl;) d: 173.3, 155.9, 86.4, 85.3, 80.5,
79.0, 70.9, 70.0, 56.0, 51.9, 50.3, 49.3, 47.9, 40.3, 39.7,
38.5, 37.8, 37.0, 34.7, 34.6, 33.9, 32.5, 31.3, 31.1, 28.5,
28.4(3C), 27.9, 27.8, 27.6, 26.3, 26.1, 24.9, 24.7, 23.7,
18.1(2C), 16.4, 16.3, 15.3; HRMS (ESI, positive) calcd for
C4H7)N;0,Na [M+Na]" 712.5128, found 712.5106.
324 3B-O-[N-(R X FE-5-FHAH)-6-2 2 THL]-(20S,
24R)-3F A K I-12p,25- ZBF(3) 49 & Ak

&% 6 (32 mg, 0.046 mmol)iA T =4 LE(TFA,
03 mL), =iRHFE 1 h JFIRYE. REREDE T TK
DMF (0.5 mL), fE&SORY PN TEA (50 pL),
FITC (22 mg, 0.056 mmol). iR FE 1 h k46, Z4F)2
W33 # 0 4K 3 (42 mg, 0.043 mmol, 93% in 2 steps).
m.p. 184~190 C; [a]% +17.9 (c 1.0, MeOH); 'H NMR
(400 MHz, CD;0D) 6: 7.88 (d, J=8.4 Hz, 1H), 7.80 (d,
J=8.2 Hz, 1H), 7.56 (s, 1H), 6.68 (d, J=2.3 Hz, 2H), 6.66
(d, J=8.7 Hz, 2H), 6.55 (dd, J=8.7, 2.3 Hz, 2H), 4.41
(dd, J=10.7, 5.2 Hz, 1H), 3.88 (t, J=7.4 Hz, 1H), 3.51~
3.44 (m, 3H), 2.28 (t, J=7.1 Hz, 2H), 2.220~2.14 (m,
1H), 2.04~1.33 (m, 24H), 1.25 (s, 3H), 1.21 (s, 3H), 1.12
(s, 3H), 0.99 (s, 3H), 1.14~0.93 (m, 3H), 0.90 (s, 3H),
0.87 (s, 3H), 0.83 (s, 3H), 0.80 (s, 3H); *C NMR (100
MHz, CD;0D) d: 182.3, 175.2 (2C), 171.2, 161.3, 154.1
(20), 147.8, 133.2, 130.2 (2C), 126.4, 124.6, 122.9, 116.9
(20), 113.6, 113.5, 111.6 (2C), 103.6 (2C), 87.8, 86.0,
82.2, 72.3, 72.0, 57.3, 55.9, 53.2, 51.7, 50.1, 45.3, 41.0,
39.8, 39.0, 38.2, 35.8, 35.4, 33.7, 32.9, 32.2, 29.6, 29.3,
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28.6, 27.4, 27.2, 26.9, 26.6, 26.1, 25.8, 24.7, 19.3, 18.7,
17.1, 17.0, 16.0. HRMS (ESI, positive) caled for
Cs7H75N,0,0S [M+H]" 979.5137, found 979.5130.

325  3B-O-(N-# T £ & Bt A&+ ke BE o e Bt H e
BE)-(20S,24R)-3R £ A -123,25- —BF (T) 89 & A&,

Pyxinol (42 mg, 0.088 mmol). N-Boc-H % FR(26 mg,
0.148 mmol)#1 EDCI (51 mg, 0.266 mmol)¥& T /K
CH,Cl, (1.0 mL)H, 7EUKBE, @AY T DMAP
(3 mg, 0.024 mmol), B2 FEBHE 1 d. FHAKEK
L, F CHCL Z5HY, & H 18 HUAHZ TE /K B B4 T 158,
WaE, GREENERITE N-Boc- H L [A]11K(56 mg,
0.088 mmol, 100%).

N-Boc-H izt F1 1A 4£(52 mg, 0.082 mmol)¥% T TFA
(0.3 mL), EiRHiH: 0.5 h 54, 2FENSEIIAEH
Jie ok o [A] 44 (43 mg, 0.081 mmol, 98%). € H ik )
£(24 mg, 0.045 mmol)Fl N-Boc-H it H & B2(15 mg,
0.065 mmol)¥%& T J7K DMF (0.8 mL), 7E& M4 T hn
A HBTU (29 mg, 0.076 mmol), =i&#H+E 4 h. FHF
NaHCO; /KIEWHA K M, H EtOAc ZHL, A IFFMIA L
A TR T, W4i, 2 ENBRR A Gk 7
(27 mg, 0.036 mmol, 80%). m.p. 210~220 C; [a]; +
12.0 (¢ 1.0, CHCl3); 'H NMR (400 MHz, CDCLy) d: 5.43
(t, J=5.4 Hz, 1H), 4.53 (dd, J=8.4, 8.0 Hz, 1H), 4.05 (dd,
J=18.0, 5.4 Hz, 1H), 4.02 (d, J=5.4 Hz, 2H), 4.05 (dd,
J=18.1, 5.4 Hz, 1H), 3.85 (dd, J=9.2, 6.1 Hz, 1H), 3.84
(d, J=6.1 Hz, 2H), 3.51 (td, J=10.4, 4.5 Hz, 1H), 2.19
(td, J=10.9, 3.5 Hz, 1H), 2.08~0.81 (m, 21H), , 1.44 (s,
9H), 1.27 (s, 3H), 1.27 (s, 3H), 1.10 (s, 3H), 0.98 (s, 3H),
0.90 (s, 3H), 0.87 (s, 3H), 0.84 (s, 6H); *C NMR (100
MHz, CDCl3) d: 170.2, 169.5, 169.0, 156.3, 86.5, 85.3,
82.4, 80.5, 70.9, 70.1, 56.0, 52.0, 50.3, 49.3, 47.9, 44.3,
42.8, 41.4, 39.7, 38.5, 37.9, 37.0, 34.7, 32.6, 31.3, 31.1,
28.5,28.3(3C), 27.9, 27.9, 27.6, 26.1, 25.0, 23.6, 18.1(2C),
18.1, 16.3, 15.3; HRMS (ESI, positive) caled for
C4HeN30oNa  [M+Na]" 770.4932, found 770.4914.
3.2.6  3B-O-(N-3 A FH-5-F A AU —H e BL -l B o
Bt)-(20S,24R)-3F £,3% 5-12,25- —BF (4) 89 & A

&Y 7 (22 mg, 0.029 mmol)i& T TFA (0.3 mL),
FIMBFE 1 h GRS, W45V T 7K DMF (0.6 mL),
EGRSRY PRI TEA (80 pL), FITC (22 mg,
0.056 mmol). FEiR$HFE 1 h J5ik%E, M EMERHEG
&£ 4 (27 mg, 0.026 mmol, 88% in 2 steps). m.p. 200~
210 C; [a]y +8.1 (¢ 1.0, MeOH); 'H NMR (400 MHz,
CD;0D) d: 7.95 (dd, J=8.4, 1.6 Hz, 1H), 7.90 (d, J=8.4
Hz, 1H), 7.47 (s, 1H), 6.67 (d, J=2.3 Hz, 2H), 6.65 (d, J=
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8.9 Hz, 2H), 6.53 (dd, J=8.7, 2.2 Hz, 2H), 4.47 (dd, J=
11.2, 4.9 Hz, 1H), 4.23 (s, 2H), 3.89 (s, 2H), 3.87 (s, 2H),
3.90~3.87 (m, 1H), 3.49 (td, J=10.5, 4.6 Hz, 1H), 2.23~
2.12 (m, 1H), 2.03~0.087 (m, 21H), 1.26 (s, 3H), 1.21 (s,
3H), 1.13 (s, 3H), 1.00 (s, 3H), 0.92 (s, 3H), 0.90 (s, 3H),
0.85 (s, 3H), 0.81 (s, 3H); *C NMR (100 MHz, CD;0D) ¢:
183.5, 172.2, 172.1, 171.2, 170.9 (2C), 160.4, 154.3 (2C),
147.4, 133.2, 130.3 (2C), 129.9, 126.5, 125.0, 116.9 (2C),
113.9, 113.5, 111.7 (2C), 103.6 (2C), 87.8, 85.9, 83.3, 72.3,
71.9, 57.2, 55.9, 53.2, 51.6, 50.0, 43.3, 42.0, 41.0, 39.7,
39.0, 38.2, 35.7, 33.7, 33.1, 32.9, 32.1, 29.6, 28.5, 27.1,
26.8, 26.6, 26.0, 24.6, 19.2, 18.7, 17.0 (2C), 15.9. HRMS
(ESI, positive) caled for Cs;H;N40,,S [M + H] ©
1037.4940, found 1037.4927.
3.3 HEMEMIR

PEAMES HOC2 (Lo VLZH BT TRT i M fef A s
WMTT)VEREAT. g M 8] 96 FL1E TRk (1L
4X10°~5X10° ANHf). fE8:R 24 h R IHI 55T
FEFE[10% FBS HIM R AL A /R B 7% 35 (DMEM) /= F
B R, WA i N B LR (S 2 mmol/L
Na,S,04 I T HETC LS DMEM 85325, IR, R )5
EEFFRM PR TR | h 5 BB E SRR e S8 IRk Bl
AWM AR TRE, BAMRE TRFRAR, #1
HOC2 UL M e i/ PR Y. %A 24 h JEH MTT
IO WILAR B35 77, AN RO ] Ak B B4 40 B A D IE 8 41
(Norm), W B #5A CRF N 2 A B 7 2 40 i

control ZH.

45 Bh#4 ¥ (Supporting Information) 1 [A] {4 & #5 24 7=
Wy ) U AR PR I e RL AT DL G B DA T )
(http://sioc-journal.cn/) I~ K.
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