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1o AR PR TAG MAF RIS B U O11 IS O-JUR =R Br. AKX
AT R D-H B AN DA ST, AR SR, BT 6-C FAEZ) 50 /2
A7, HARHEA AL 80% LA L s SR A P A AL A T 5 S BRI TR O11 LS & O-J s =H
A B

2. H AR B IR A R C-2 (BB AT LS 53N, MR i 1.2-
Je AR, 2-6L ZBURAR AR AR RIS T i 5415 B RUARIA, WA ] o s
PEE IR SR T 12- M N, BT OB E AR BT @ TN, A SRR X e R
SEMECR,  FLrh AT BRI (I e B VEAE C-6 FI RS TR) A7 FEL A AR S AR 97 AN AEHF A R B
X IR R AE C-4 5 NBLR I SRR AR 2 4 W S (AL (3o, AR B3R M —
PG B IR G TE R, SEBL T IR S A 2 — M, I AR IR Rl EE 100% .

3. A AT R 37 2 AT ) PR AL UL BB HA AL OB (SRS, I SE I T O11 =
R R ITHIG & . AKMIAG e R O11 MK A O-Fu)sl =W i Bl A &k
B, P LR S U E S SRS G Y, X R R RS AT ik A R M T e v LA B
fEH.

P P 5 B
Bl 1. BRERIEL 3 (D-FEFERIHEL) 195 Rt 2k 1A
Kl 2: BBERIEL 7 (LA M) 195 Rl 2k 1A
K] 3: BFERIE 17 (D-A MR 15 Rt 26 1A
Kl 4: PRBERIIER 17 MR 5 1L — A g 26 1K
Kl 5. FRBERIIER 17 MR 5L WA s 2 1K
Kl 6: —fE 20 HIA R 2k 1K
K 7. =M 24 1A AR
B 8: =M S23 & pig £k Wi

BARSEHE S R

NG 2 A SERE T AR R W () SE T S AT FEAN A, (B ARSI H AN R &M, T
TS T UL AR B, i AS SEAR A R e AR R B Y8 o SE B9 Hh 2Ry B AR 26 1032
PR ISR AR B 1 7o A W 26 R 3E AT, B A R B A S R B AR =T i, 3R]
DLIE I i W 3R A 0 55 R o

AR R F AT (mol) /IRBJEY) (mol) *100%”. AR BH AL & W) 45 1)
BT NG R ERE I (400MD, SR isillE, FetEmE, 4 RaMME
G RGBT .

EHERI 1

WETIER 3 (D-R & FRIE 14 1:

WE 1w, PAeZBUEERE L ERGEE, ET80 N, N-ZF RS Rz
BRI (NHo-NHo-AcOHD BRI ER 1 547 LR 8. 43010 1-OH #j &8 2 fER 51
K AR PR ALK (CLON) Ml 1L,8- &2 I +—8R-7-% (DBU) A= pli i 45 it
AR 3.

BARRRIRERIPBR:

th&¥ 2. 2B ER 1 (5.0g, 12.8 mmol) ¥EfEAETC/K DMF (65 ml) 1, MIAESE
B (1.45¢, 15.6 mmol). SMAE 40°C FHidE 6h, I TLC WIS NI R KNBA AT =
B, AR NaCl ¥Rk, S E VA, FJK NapSO, T, #We4ifa R 2tk Chil
Bk/ 208 G, 2:1) 1BLAY) 2 (3.9 g, 11.2 mmol). LAWK & Bds O A M e SR .«

WEW3I: A2 (1.1g, 3.16 mmol) EMAETL/K DCM (30 ml) FFHA AR 0C. K
WAL SONYR B IE NN CCN (3.2 ml, 31.6mmol) #1 DBU (0.45 ml, 0.3mmol), %M 7EJK
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W 4h, B TLC WIS FERNE R . RNEKE B =E, HEA NaHCO; 35, 735
HHA, FFK Na SO, T4, Wes G iR 24k CRRY .88 285, 4.1 184643 (1.3
g, 2.8 mmol). XA %58 B s OA AH IS STk IE

SEHER 2:

PERIE 7 (LA 46 s & v K 2.

WE 2 fioR, DURRIE 2-IE-2 S5 LA 4 Nk, Sore &G P
PERRES N2 3.4 SO 2B, BRI R A T A IR B R ZEER N
7E 4 SALEPEME I Nap AR KA AY 5, 3-Nap (LAY 5 FR R LR 4 5k
th&¥ 6. wJa ] DDQ B2 6 1) Nap A RMEL &Y 3-OH L &4 7.

RAERBRENPR.

EW) 5: R 2-IA-2 SR L-A 3T 4 (500 mg, 2.2 mmol) 755 LK 2K (22
mD), RGN T AL (814 mg, 3.3 mmol). MR BIBUMME] 110 CHFE 1he BEE
SONR A AR 40°C, IR REZE (814 mg, 3.3 mmol) A1PY T 3 RAL4E (1.05g, 3.3mmol),
UkBER S 20 he RN SEAEIMANZIEZEE (30 ml) Fike, HMAIEEKEes. S a N,
WA G HRERE AL Bl 2R 288, 5:1) 34649 5 (527 mg, 1.7 mmol, 79%). [a]p™
= 34.0°( ¢ = 1.00, CHCI3); 1H NMR (400 MHz, Chloroform-d ) § 7.85 (dt, J = 10.5, 7.7 Hz, 4H,
Ar-H), 7.59 — 7.45 (m, 3H, Ar-H), 5.94 (ddt, J = 16.8, 10.9, 5.6 Hz, 1H, Ally-H), 5.33 (dd, J = 17.2,
1.7 Hz, 1H, Ally-CHa,), 5.21 (dd, J = 10.5, 1.5 Hz, 1H, Ally-CHap), 4.88 (s, 2H, 2Nap-H), 4.12 (dd,
J =129, 6.2 Hz, 1H, Ally-H), 4.23 (d, J = 8.1 Hz, 1H, 1-H), 4.12 (dd, J = 12.9, 6.2 Hz, 1H,
Ally-OCHap), 3.74 (d, J = 3.3 Hz, 1H, 4-H), 3.66 (dd, J = 10.0, 8.0 Hz, 1H, 2-H), 3.47 (q, J = 6.5
Hz, 1H, 5-H), 3.35 (dd, J = 10.0, 3.3 Hz, 1H, 3-H), 2.32 (s, 1H, 4-OH), 1.34 (d, J = 6.4 Hz, 6-CHs).
3C NMR (101 MHz, CDCls) & 134.65, 133.65, 133.20, 128.55, 127.93, 127.77, 126.98, 126.33,
126.22, 125.75, 117.61, 100.75, 79.41, 77.33, 77.22, 77.01, 76.70, 72.19, 70.19, 69.97, 68.34, 62.57,
16.33. HRMS(ESDm/z caled for CooHp3N3O4Na[M+Na]*391.1581, found 391.1564.

WEY6: WEALEY S (527 mg, 1.7 mmol) AT JE/K DMF (17 ml) 1, %1% 0°C,
UK 30 min. FE M I NaH (140mg, 3.4 mmol), #k&E{E 0°C T4+ 30 min, AR
EAE (0.5 ml, 3.4 mmol). MK ERIFIE, Jkaeiift 4 h, R FRIATHRZ G
DCM (20 ml) ks, FHUK/KER R . FIHA NaHCOs ¥EV& =K, S IFE N, W48 n &ht
gt B 208 288, 25:1) 331ME45 6 (531 mg, 1.2mmol, 68%) [a]p™ =50.3%(c
= 1.00, CHCl3)» "H NMR (400 MHz, Chloroform-d) § 7.90 — 7.77 (m, 4H, Ar-H), 7.57 — 7.45 (m,
3H, Ar-H), 7.38 — 7.21 (m, 6H, Ar-H), 5.94 (dddd, J = 16.9, 10.8, 6.1, 5.0 Hz, 1H, Ally-H), 5.32 (dt,
J =172, 1.7 Hz, 1H, Ally-H), 5.19 (dq, J = 10.5, 1.5 Hz, 1H, Ally-H), 4.97 (d, J = 11.7 Hz, 1H,
PhCH), 4.87 (s, 2H, 2Nap-H) 4.71 (d, J = 11.7 Hz, 1H, PhCH-H), 4.39 (ddt, J = 12.9, 5.0, 1.6 Hz,
1H, Ally-H), 4.22 (d, J = 8.0 Hz, 1H, 1-H), 4.10 (ddt, J = 12.9, 6.1, 1.4 Hz, 1H, Ally-H), 3.87 (dd, J
=10.4, 8.0 Hz, 1H, 2-H ), 3.55 (d, J = 2.8 Hz, 1H, 4-H), 3.42 - 3.38 (m, 1H, 5-H ), 3.36 (dd, J =
10.4, 2.8 Hz, 1H, 3-H), 1.20 (d, J = 6.4 Hz, 3H, 6-CHa).
3C NMR (101 MHz, Chloroform-d) & 138.38 , 135.34, 133.93 , 133.38, 133.23 , 128.55, 128.48 ,
128.36, 128.07 , 127.89 , 127.83 , 126.79 , 126.38 , 126.21 , 125.90 , 117.58 , 101.11 , 81.07(C-1) ,
75.17 , 74.85 , 72.87 , 7074 , 7007 , 6331 , 17.02 . HRMS(ESDm/z caled for
Co7HaoN30,Na[M+Na]* 482.2050, found 482.2041.

B 1. B &Y 6 (531 mg, 1.16 mmol) AT “&H % (50 ml) FZK (5ml) HIVR
GVEFIT, RBEAHIZE 0°C, I DDQ (540 mg, 2.32 mmol) « SN = FH+E 2 h,
£ TLC MR B e M 5845, T 10%NayS,0s Yok SN, 2 BEANAHE, I KERIREN
TR SGIYs, SRERAEA CRIR/ LR Z8G, 3:1) B2MA 7 (325 mg, 0.96 mmol,
85%) o [o]p™’ = -3.6°( ¢ = 1.00, CHCls). 'H NMR (400 MHz, Chloroform-d) § 7.42 — 7.28 (m, 5H,
Ar-H), 5.94 (dddd, J = 16.7, 10.4, 6.1, 5.1 Hz, 1H, Ally-H), 5.33 (dg. J = 17.2, 1.6 Hz, 1H, Ally-H),
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5.21 (dq, J = 10.5, 1.4 Hz, 1H, Ally-H), 4.81 (d, J = 11.6 Hz, 1H, Bn-H), 4.72 (d, J = 11.6 Hz, 1H,
Bn-H), 4.41 (ddt, J = 12.9, 5.1, 1.6 Hz, 1H, Ally-H), 4.26 (d, J = 7.7 Hz, 1H, 1-H), 4.11 (ddt, J =
12.9, 6.1, 1.4 Hz, 1H, Ally-H), 3.58 — 3.49 (m, 3H, 2-H.,4-H, 5-H), 3.45 (dd, J = 10.4, 3.3 Hz, 1H,
3-H), 2.14 (s, 1H, -OH), 1.31 (d, J = 6.5 Hz, 3H, 6-Me). *C NMR (101 MHz, Chloroform-d) &
138.02, 133.75, 128.68 , 128.30 , 128.18 , 117.63 , 101.11 , 78.60 , 76.04 , 73.12 , 70.95 , 70.17 ,
64.73,17.01 . HRMS(ESDm/z caled for C¢HaiN3O4Na[M+Na]* 342.1424, found 342.1430.
SEHEY 3:

PERIE 17 (15 g 2 v B 3.

WK 3 B, Bh 3,4,6-0- = LB H B FE G 8 NG i, 5 = Z Bk (PhI(OAC),)
BT IEREEE (TMS-N3) A1 283 il (PhoSey) MR N ARE 1-A 5 5 -2- B B L&
9. HFBEAFEEMG L 9 M =A 2B, NERHESE A 4-F RSl (TsCD #HPEM:
147 6 SO ERIEERIULAY) 10, Rk, 6-Ts HE B 10 19 Ts = F AL s, SiesEm
FAMEE (NaCNBH3) # 6 S4TSR AR A, 158 D- ARG 11, FIX AR
& (PMBCD R =T HH (Bu,SnO) IEFEMARY D-ABMIL SN 3 S E 21L&
12, FEJGHARIERYT 4 SO REERLEY 13, 13 1 4 547 Nap [Tl DDQ i %, FiJa 28k
SR ERA R A 14, DT IRk EE (NBS) /Ki#AL &9 14 1) 1 SO, S
% H] CI,CN #1 DBU # 1-OH ‘& S 2 = S 2 B W EE b4 15, FE)G £ =/ it =
SRR R ML A 15 5—A =& 808 O, 188 — NS S8 E 1A i 59
16, 5o F B R EEAAN DM IR S T I 2240 540 16 1) B 615 BRI 17,

BEARBRENSE.

e 9. A EAL S 8 (2.0g, 7.35 mmol) VETIHAK_ERLE (35 mD) 1, K
JEveHIB-30°C . SRS PN - LBRBR (2.4g, 7.35 mmol) FlS 28 = B FE 45 (1.8 ml,
14.7 mmol), 4k&E7E-30°C M+ 0.5 h, SAFZ K E 2=, et 3 h 2 5% TLC
JERL RN 584 BE o SONTRH AT NaHCO3 5355 (20 m1) 3 ¥k, 23 B AU oK B BR A T,
e, VERONE TG 28 R A2l CRime 2R 88, 6:1), 321549 (2.4 g, 5.15mmol,
70% ). [o]p™’ = 931.7°( ¢ = 1.00, CHCI3). '"H NMR (400 MHz, Chloroform-d) § 7.78 - 7.11 (m, 5H,
Ar-H), 6.01 (d, J = 5.4 Hz, 1H, H-1), 5.47 (dd, J = 3.4, 1.4 Hz, 1H, 4-H), 5.12 (dd, J = 10.9, 3.3 Hz,
1H, 3-H), 4.67 (ddd, J = 7.1, 5.8, 1.3 Hz, 1H, 5-H), 4.26 (dd, J = 10.9, 5.4 Hz, 1H, 2-H), 4.08 (dd, J
=11.5, 5.9 Hz, 1H, 6a-H), 4.02 (dd, J = 11.4, 7.1 Hz, 1H, 6b-H), 2.15 (s, 3H, COCH3), 2.07 (s, 3H,
COCHj3), 1.98 (s, 3H, COCH3)."*C NMR (101 MHz, Chloroform-d): § 169.93 , 137.08 , 135.12 ,
129.91, 129.19 , 128.56 , 128.23 , 128.04 , 127.97 , 84.44 , 77.22 , 75.34 , 73.68 , 73.44 , 70.09 ,
67.05 , 58.99 ,21.67 , 20.83. HRMS(ESDm/z caled for C gHa N3NaO;Se[M+Na]* 494.0442,

AW 10: B 54 9 (0.5g, 1.1 mmol) EMA/EFEE (2.2 mD) B, MMAFES (29 mg,
0.5 mmol). KRVRAEZEE FHidE 2 h, TLC FMEREFEE RN 5E4 . HEA! Amberlite IR120
PG AT R E~T . I UER R, B iEFE T .

¥ b8 BRI s AT K ke (8 mD B, ZEE RPN TsCl(253 mg, 1.3 mmol) .
RMAEZ R T HERE 12 h, TLC Kl sk R B 5E 4. F DCM FoRE O R, A 1M Eh R BE
SRIG AR AN . AR ANV, FLAKERBREN T8, W40 gtk (& H
LR/, 200:1) BREAY) 10 (384 mg, 077mmol, 70%) « [alp™ = 133.6°( ¢ = 1.00, CHCl5).
'H NMR (400 MHz, Chloroform-d) & 7.72 (d, J = 8.3 Hz, 2H, Ar-H), 7.58 (dt, J = 6.7, 1.6 Hz, 2H,
Ar-H), 7.36 - 7.23 (m, 6H, Ar-H), 5.86 (d, J = 5.3 Hz, 1H, H-1), 4.57 - 4.50 (m, 1H, 5-H), 4.29 (dd,
J=10.6, 6.0 Hz, 1H, 6, ), 4.10 — 3.93 (m, 3H, H-2, H-4, 6,-H), 3.78 (ddd, J = 9.8, 6.0, 3.3 Hz, 1H,
H-3), 2.68 (dd, J = 6.5, 4.8 Hz, 2H, 3-OH, 4-OH), 2.44 (s, 3H, PhCH3). >C NMR (101 MHz,
CDCls) & 145.20, 135.04, 132.36, 132.11, 132.01, 129.94, 129.24, 128.78, 128.66, 128.24, 128.00,
127.67, 84.62, 77.34,77.22, 77.02, 76.70, 70.62, 69.97, 67.87, 67.55, 61.57, 21.68 . HRMS(ESDm/z
caled for C19H»1N3sNaOsSSe[M+Na]* 506.0265 .
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& 11: ERSETT, BAY 10 (380 mg, 0.76 mmol) & T 2-THd (9.6 mD) 1,
TONBALEN (568 mg, 3.8 mmol) o ML 80°C FHiFE 12 h, TLC # FUR R M e 4. &
RIRMKE B, IMALBRE (10 mD #8, H 10%AARBREN SRR IR, KEERFIR,
SIFEHM, FTKBRERA T RS a 2 MR A CRlBY 2R ZES, 4:1) B35k
&Y (259 mg, 0.57 mmol, 75%) . [alp"= 317.6°( ¢ = 1.00, CHCl;). 'H NMR (400 MHz,
Chloroform-d) 6 7.61 — 7.43 (m, 4H, Ar-H), 7.39 — 7.12 (m, 6H, Ar-H), 5.96 (d, / = 5.3 Hz, 1H,
1-H), 4.44 — 4.33 (m, 1H, 5-H), 4.22 (d, J = 3.7 Hz, 1H, 4-H), 4.09 (dd, J = 10.2, 5.3 Hz, 1H, 2-H),
3.79 (ddd, J = 9.9, 6.1, 3.3 Hz, 1H, 3-H), 3.17 (dd, J = 12.7, 8.2 Hz, 1H, 6-H,), 3.06 (dd, J = 12.7,
6.0 Hz, 1H, 6-Hy), 2.75 (d, J = 6.2 Hz, 1H, 3-OH), 2.45 (d, J = 3.9 Hz, 1H, 4-OH). >C NMR (101
MHz, CDCls) & 134.58, 132.92, 132.87, 132.81, 129.49, 129.32, 129.28, 129.18, 128.19, 127.97,
127.46, 85.04, 84.62, 77.36, 77.25, 77.04, 76.73, 72.32, 71.32, 68.93, 61.71, 26.94. HRMS(ESD)m/z
caled for CoH4IN3sNaOsSe [M+Na]™ 477.9143,

TEGE/ SRR N B L S VA RRAE DMFQ2 mDH, IS A AL 41 (48 mg, 0.75 mmol).
RBLLE 95°C iR 12 h, TLC Rl R B 5E 4. MK E B =, HKM IR BBk
R, A IFENAE, FTCKIREREN T, W48 5 AR A4 CRIRY 2R 488 2:1) 12
FMLE 11 (35 mg, 0.1 mmol, 70%)  [alp™=259.4°( ¢ = 1.00, CHCl3). 'HNMR (400 MHz,
Chloroform-d) 6 7.73 - 7.45 (m, 2H, Ar-H), 7.40 - 6.93 (m, 3H, Ar-H), 592 (d, J = 5.3 Hz, 1H,
H-1), 4.39 (dt, J = 7.4, 6.0 Hz, 1H, 5-H), 4.05 (dd, J = 10.0, 5.3 Hz, 1H, 2-H), 3.91 — 3.74 (m, 2H,
H-3. 4-H), 2.60 (d, J = 6.3 Hz, 1H, 3-OH), 2.26 (d, J = 4.0 Hz, 1H, 4-OH), 1.27 (d, J = 6.6 Hz, 3H,
6-CH3). °C NMR (101 MHz, Chloroform-d) & 134.48 , 129.15 , 127.90 , 85.00 , 77.22 , 71.46 ,
71.29 , 68.69 , 61.88 , 15.98, HRMS(ESDm/z calcd for C1,H;sN3NaOsSe [M+Na]* 346.0230, found
346.0226.

&P 12: BAEY 11 (3.0g, 9.1 mmol) AT HKEER (54 mD) H, AEESRY TN
A BuSnO (3.5g, 13.7 mmol) o SMEINHAE] 118 CHiFE TR 1.5 he MG S NBAH A
60°C, JIA PMBCI (1.9 ml, 13.7mmol) A1 TBAI (5.1¢g, 13.7 mmol) , #k&fiiHk2h. NN
AR =, MALECE (80 mD Mk, H/K (100 mD #Ek 2 &, &EAHE, HE
IKIRBRAN T4, EMORYR Ja FTRER AR 2l CRMEE 2R 286, 6:1) 132k EM 12 (2.7 g, 6
mmol, 66%) . [alp™ =137.9°( ¢ = 1.00, CHCI3). 1H NMR (400 MHz, Chloroform-d) & 7.26 (s,
11H,Ar-H), 5.88 (d, J = 5.4 Hz, 1H,H-1), 4.70 (d, J = 11.0 Hz, 1H, Bn-H),4.63 (d, J = 11.0 Hz, 1H,
Bn-H), 4.36 - 4.24 (m, 1H, 5-H), 4.15 (dd, J = 10.2, 5.3Hz, 1H, 2-H), 3.86 (dt, J = 3.2, 1.5 Hz, 1H,
4-H), 3.82 (s, 3H, Me-H), 3.69 (dd, J = 10.2, 3.2 Hz, 1H, 3-H), 2.35 (t, ] = 1.6 Hz, 1H, 4-OH), 1.26
(d, J = 6.6 Hz, 3H, 6-Me). >C NMR (101 MHz, Chloroform-d) § 159.74 , 134.40 , 129.75 , 129.10 ,
129.08 , 127.75 , 114.14 , 85.28 , 78.85 , 71.84 , 68.61 , 68.55 , 60.18 , 55.31 , 16.05 .
HRMS(ESDm/z calcd for CooH»3N304SeNa[M+Na]*™ 472.0751, found 472.0725.

tEYN3: HBNHEW12 (2.2 g, 49mmol) ¥ TDMF (30 mb) H, 0°C F#H#:30 min,
EEART TEEMAEMIE (396 mg, 9.8 mmol). KT T K44 FE30 min, £ MR HZE
PR (1.2 ml, 9.8 mmol). 4REE4RHE R N2 h, TLCR: M E RN R BI5E 4, AT
IKEEK IR, FIDCMFERERBR, REEUG BHIC/KBR RN T8, IR e i 2tk CRil
Bt/ Z. 08 B8, 30:1) BEULE13 (1.9 g, 3.6 mmol, 74%). [alp™ = 71.5° ¢ = 1.00, CHCl5).
'HNMR (400 MHz, Chloroform-d) § 7.57 - 7.55 (m , 2H, Ar-H), 7.36 - 7.25 (m , 10H, Ar-H), 6.94 -
6.91 (m, 2H, Ar-H), 5.92 (d, J = 5.3 Hz, 1H, H-1), 4.94 (d, J = 11.4 Hz, 1H , PhCH), 4.77 - 4.66 (m,
2H, PhCH2), 4.60 (d, J = 11.5 Hz, 1H, PhCH ), 4.33 (dd, J = 10.2, 5.3 Hz, 1H, H-2), 4.21 (q, J =
6.5 Hz, 1H, H-5), 3.83 (s, 3H, OCH3), 3.71 (dd, J = 10.3, 2.7 Hz, 1H, H-3), 3.68 (dd, J = 2.8, 1.1 Hz,
1H, H-4), 1.12 (d, J = 6.4 Hz, 3H, 6-CH3). *C NMR (101 MHz, CDCI3)  159.63, 138.33, 134.48,
129.72, 129.16, 128.90, 128.44, 128.32, 127.90, 127.77, 114.14, 85.79, 80.47, 77.16, 76.01, 75.13,
72.40, 69.56, 61.03, 55.46, 16.69. HRMS(ESDm/z caled for Ca7H2oN3NaOsSe [M+Na]* 562.1221,
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found 562.1209.,

th&14: BAEY13 (900 mg, 1.67 mmol) ¥EETDCM (84 ml) H, fEGE RPN
TIN2,3- 5-5.6- FFE-1,4-KF] (564 mg, 2.5mmol) A7K (42mb). SMAEZE FHEE7
h, HTLCKI R M 5E4 . MMADCM (50 ml) #%, F10%EACHREREN (100 ml) Pk RR
PR A EANAE, ZEITKRERY, K455 R4 CRlBY R 286, 10:1) 153
B (573 mg, 1.4 mmol, 82%). HUFWIEMEAETIRIGALEE (3.2 mD 1, AEE0TC,
30 min/G 28 A ZBEF (0.5 ml, 5.12 mmol), MK E B =I5 4k 228 FE5 h, TLCH I JH
RHR N 5645« FIIME R BR L5 I MLV, 255 P A AN R IR S A A RN 6 #h /K RE B, 43 B A HILAH
Was G AR A 24 CRMEE 418 . B5=20:1) 13211k 5414 (598 mg, 1.3 mmol, quant).
'H NMR (400 MHz, Chloroform-d) & 7.68 - 7.21 (m, 9H, Ar - H), 5.91 (d, J = 5.3 Hz, 1H,H-1),
5.46 (dd, J = 3.3, 1.2 Hz, 1H, H-4), 4.75 (d, J = 10.7 Hz, 1H,PhCH,), 4.53 (d, J = 10.7 Hz, 1H,
PhCH), 4.48 - 4.37 (m, 1H, H-5), 4.12 (dd, J = 10.3, 5.4 Hz, 1H, H-2), 3.78 (dd, J = 10.4, 3.3 Hz,
1H, H-3), 2.15 (s, 3H,COCHj3), 1.12 (d, J = 6.5 Hz, 3H,6-CH3). *C NMR (101 MHz, Chloroform-d)
§ 170.52 , 136.90 , 134.53 , 129.12 , 128.50 , 128.34 , 128.07 , 127.88 , 85.08 , 71.68 , 68.89 ,
67.77 , 60.36 , 20.76 , 16.07 « HRMS(ESDm/z calcd for CaHx3N3NaO,Se [M+Na]* 484.0751,
found 484.0749.

&Y 15 BAAEY 14 (580 mg/1.3 mmol) & T VUEREIE (6 m1) Fi/K (6 ml) FIRE
B, JFHAAZE 0C. AT R (538 mmol, 3 mmol) , SONVR RN 3 % iE 4k 4t
fi#E 5 h, TLC f B 7R JFoR S N 54 e IO 10% A CERER e 4, H DCM MIZKAHY,
SIEENAE, FTEKEREREN T, 405 AR AE 2L CRmBs/ 2 TR 2.8, 4:1) B3IFHb S
¥ (417 mmol, 1.3 mmol, quant.) [a]p™’ = 54.9°( ¢ = 1.00, CHCls). 'H NMR (400 MHz,
Chloroform-d) § 7.43 — 7.30 (m, 8H, Ar-H), 5.47 (dd, J = 3.3, 1.3 Hz, 1H, 1a-H), 5.34 (dd, J = 3.4,
1.1 Hz, 0.8H, 4b-H), 5.32 (d, J = 3.6 Hz, 1H, 4a-H), 4.77 (d, J = 10.8 Hz, 1H, PhCH), 4.75 (d, J =
11.1 Hz, 0.8H, PhCH), 4.54 (d, J = 7.9 Hz, 1H, 1b-H), 4.53 (d, J = 10.8 Hz, 1H, PhCH), 4.53 (d, J =
11.1 Hz, 0.8H, PhCH), 4.32 (qd, J = 6.6, 1.3 Hz, 1H, 5-H ), 4.03 (dd, J = 10.5, 3.2 Hz, 1H, 2a-H),
3.74 (dd, J = 10.5, 3.5 Hz, 1H, 3a-H), 3.69 (td, J = 6.4, 1.1 Hz, 0.8H, 5b-H), 3.58 (dd, J = 10.2, 7.9
Hz, 0.8H, 2b-H), 3.45 (dd, J = 10.3, 3.4 Hz, 0.8H, 3b-H), 2.19 (s, 2.4H, COCH3), 2.18 (s, 3H,
COCH3), 1.25 (d, J = 6.5 Hz, 2.4H, 6b-CH3), 1.19 (d, J = 6.5 Hz, 3H, 6a-CH3).. *C NMR (101
MHz, CDCI3) § 170.90, 170.88, 137.15, 137.04, 128.63, 128.52, 128.40, 128.22, 128.17, 96.20,
92.46, 77.91, 77.48, 77.36, 77.16, 77.16, 76.84, 74.36, 71.91, 71.67, 69.69, 69.46, 68.39, 65.21,
64.03, 59.82, 20.95, 20.93, 16.55, 16.42. HRMS(ESDm/z caled for CisH;oN3OsNa[M+Na]*
344.1217, found 344.1208.

BHALAEY) (417 mmol, 1.3 mmol) AT K “EHKE (14 mD) , HHZE 0C. #KIKIN
A= (0.4ml, 3.78 mmol) A1 DBU (23 uL, 0.13 mmol) , JMRZkEESFE 5h, TLC
R RS N SE 4 . EHES RNVRAE S T ik4E, £ miERASik CRimE/ R 485, 10:1)
BEMEAY 15 (518 mg, 1.1 mmol, 88%) .

&) 16: M= 2BV IZES 15 (518 mg, 1.1 mmol) Al - 3k- (- R RS- (500
mg, 1.7 mmol) AT /K DCM H, JIA 4A 2F0f, S THEEE /NS SR8 RN RA
F-40°C, ERESFIMAZZIMAN TMSOTE (0.3 ml, 1.3 mmol) . SVRAE-40°C N4k &L+t
4h, B TLC WER RN ES, =28 (1 mD WRMN. SRR AT NaHCO; 225,
A3 BN, FHIE7K Naa SO, 18 5 28 i I A 4415 2 AL 54 16(396 mg, 0.44 mmol, 60% )
[o]p™’ = -10.8°( ¢ = 1.00, CHCl3). "H NMR (400 MHz, Chloroform-d) & 7.45 — 7.16 (m, 15H, Ar-H),
5.23 —5.12 (m, 2H, PhCH), 4.74 — 4.59 (m, 3H, 3-H, 2PhCH), 4.61 — 4.38 (m, 2H, 2NPhCH), 4.21
(dd, J =33.3, 8.0 Hz, 1H, 1-H), 4.02 — 3.87 (m, 1H, linker-OCH), 3.79 (t, J = 9.5 Hz, 1H 2-H), 3.67
(d, J = 3.0 Hz, 1H, 4-H), 3.63 — 3.27 (m, 4H, 5-H linker-OCH, linker-NCHy), 2.07 (s,3H, COCH3),
2.01 — 1.76 (m, 2H, linker-CHy), 1.24 (d, J = 6.4 Hz, 3H, 6-CH3)."*C NMR (101 MHz, CDCls) &
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170.38, 137.95, 137.70, 128.52, 128.46, 128.40, 128.32, 127.97, 127.92, 127.87, 127.27, 101.99,
77.37, 77.25, 77.05, 76.74, 76.19, 75.59, 74.23, 70.48, 67.40, 67.19, 61.11, 50.90, 44.67, 43.62,
28.48, 28.03, 20.89, 16.57. HRMS(ESDm/z calcd for Cs3H3sN4O;,Na[M+Na]* 625.2633, found
625.2650.

&Y 17: BALAY) 16 (262 mg, 0.42 mmol) ¥&T HEE (4 mD) 1, 1IN BB (40 mg) .
RBRAESEE TR 2 h, FEBETRMNESZ G, FARERERMK, HE Amberlite
IR120 M AR RN s SR 22 pH ~7 . JELMTIR, DEMRIKAA 5 4 RIS 240 CRih Tt/ 212 2. 15,
3:1) 5RLAW 17 (244 mg, 0.42 mmol, quant.) . [a]p™’=-24.1°( ¢ = 1.00, CHCl3). 'H NMR
(400 MHz, Chloroform-d) 8 7.76 — 6.87 (m, 15H, Ar-H), 5.22 (d, J = 9.4 Hz, 2H, PhCH), 4.83 (d, J
= 11.6 Hz, 1H, PhCH), 4.78 (d, J = 11.6 Hz, 1H, PhCH), 4.58 (d, J = 14.0 Hz, 2H, PhCH), 4.25 —
4.08 (m, 1H, 1-H), 4.05 — 3.86 (m, 1H, linker-OCH), 3.62 — 3.34 (m, 7H, 2-H, 3-H, 4-H, 5-H,
linker-OCH, linker-NCH2), 2.46 (s, 1H, -OH), 2.02 — 1.80 (m, 2H, linker-CH,), 1.31 (d, J = 6.4 Hz,
3H, 6-CH3).">C NMR (101 MHz, Chloroform-d) & 138.00 , 128.58 , 128.56 , 128.50 , 128.26 ,
128.08 , 127.95 , 127.89 , 102.12 (1-C) , 78.48 , 77.36 , 75.94 , 72.96 , 70.84 , 67.24 , 64.70 , 50.94 ,
43.74 ,28.58 , 16.91. HRMS(ESDm/z caled for C31HzgN4sNaOg [M+Na]* 583.2527, found 583.2531.
LB ;; D- B BRI BT B S

FiE—:

MR OA SCERHGE R A V)& T i B G513 B 5 i DA BRI 7732 1,
A FR. DEIMHARE SR NEIA R R, 76 285 Mk, = W B fd 8 U — 2 B RL A
RILFEERT, AEH—5 5000 G NI S50, BRI E R Rk S2, /5B
HEERER T, B =090 1 CBHEF B A S3, BETEIAAI I N X AR RN EY
S4, F¥G = 540 A BB IR LR B A S5, ARG A5 = B JAE = i R ER AR B 1
HEEWER T, W8 SOERERMST I, BARETIABIIS AL, BREY S6, RIGIEHERIS
SO B R AL BE S AN e BVE R 5O ORI L, 152G ST, SRR N S ALY
Shof B 2Rt o FH L Jo BN, s B TRV E I 3E 47

RIANZZR T AEZELE, A5 25 TBAI fE4rRI7E 100°C, 80°C 44~ LA T HiAn
WALENTE 80°CRIZRAE T T IR B, YRR/ SAITI NI, BRARIA ) S8, BTtk
ARSI 22 B B B FR B R D-5 S .

HHE—:

XFE— AT O, SUEZ R A R 5 s . PAA BRI ARG S9 iR ah R
Bl R A BB N, 72— 50 35 AR S 55, SREY S10, A5
Wi B R R 2L E Y SI, BEE VIO R SCE R RS 2L 59 S12, R = 5408
i B R Y R 1R 3L &4 S13, BT RAE 80%RE VAR 4T % SR 2L &4 S14,
FEN 5 AL AE R R RS ER AL E (R 26 11 5 51 N FRORERIE S, 133454 S15, SRJa/E 2- T Fil
[ AV R SN RS, 7S S AL, REIAEY S16. F SRS ALANIE IR 1K 77 ik
WFEAEY S16 7N SA R, M2l FESFE, BUaW S17, REAEN ST =/
RS, FRAY) S18, M VAERAIEE, 320450 B RN AY S19, RIRLTh
WIS AR R R A AR S R FL R IR L, AT A% A8 R D-2A A 2, i J 72 AR I
AN, VUSRS EEINERE, BELEY S20.

XA ITERAE RS BT R 1L &4 S20, (H&SEAMA R, T BRI Z P BRK,
A 11 AN SRR, JEHJEAE 4-OH B4 G— BRI Ag,O | OBn 3L D [ i 7= %
AR 50% &, VBT ZBEL“ENE 2%,

LEH 5.

TR 20 AR S A E 6.

WE 6 fior, —HE 18 1A BIKE/CRTHE 1 BE& SR E LAY 3 fHE 2 B4
RN -5 SR A 7 7285 5 Wi TMSOTS [KEAL S 5E . il 5 75 HF B VA R R FH &AL R K
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fif 4 O 18 18 S i A TR 2445 31 1-OH L &9 19, Ao H 2,2,2- = 5/-N-ZR A = AR 2. Bt
B 19 fECE A N-JR - =5 B R R 1 AR ik 20,

RARBRERNDE:

&Y 18: fER SRS N A AHA 3 (500 mg, 1.0 mmol) FHEILAZ1A 7 (165 mg, 0.52
mmol) ¥ TFE/K DCM (10 mD) , JIA 4A 43Fifi. REEAT = FHEE 30 min, SRJ54 2
% 0°C, N TMSOTS (36 uL, 0.2 mmol) o [N RN [ B =I5 I 4k 2L 50HE 5h, TLC ¥
PRI N FE A e RNV = LG K, AR R SN AR B, IRGa R i AT 2l
1 ChmE/ 2.8 2.8, 2:1) B34 18 (300 mg, 0.46mmol, 88%) . [ap™ =2.3°( ¢ = 1.00,
CHCl3). "H NMR (400 MHz, Chloroform-d) & 7.52 — 6.73 (m, 6H, Ar-H), 5.84 (ddt, J = 16.4, 10.8,
5.6 Hz, 1H, Ally-H), 5.23 (d, J = 17.3 Hz, 1H, Ally-H), 5.17 — 5.05 (m, 3H, Ally-H, 3’-H, 4’-H),
5.03 (t, J=8.2Hz, 1H, 2°-H), 4.80 (d, J = 11.3 Hz, 1H, Bn-H), 4.77 (d, J = 7.7 Hz, 1H, 1’-H), 4.46
(d, T =11.4 Hz, 1H, Bn-H), 4.29 (dd, J = 13.0, 5.0 Hz, 1H, Ally-H), 4.20 (dd, J = 12.3, 4.4 Hz, 1H,
6’-Ha), 4.17 — 4.08 (m, 2H, 6’-Hb, 1-H), 4.00 (dd, J = 13.0, 6.2 Hz, 1H, Ally-H), 3.66 (qd, J = 10.3,
4.9 Hz, 3H, 5°-H, 2-H, 3-H), 3.43 (d, ] = 2.5 Hz, 1H, 4-H), 3.35 (d, J = 6.4 Hz, 1H, 5-H), 1.99 (s,
3H, CH3CO), 1.95 (s, 3H, CH;3CO), 1.92 (s, 3H, CH3CO), 1.79 (s, 3H, CH3CO), 1.10 (d, J = 6.3
Hz, 3H, 6-CH3). >C NMR (101 MHz, Chloroform-d) & 170.38 , 170.08 , 169.04 , 168.88 , 137.76 ,
133.47 , 128.04 , 127.91 , 127.52 , 117.24 , 100.54 , 98.46 , 79.37 , 77.03 , 75.44 , 74.68 , 72.99 ,
71.87,71.34,70.06 , 69.76 , 68.00 , 61.87 , 61.62 , 20.46 , 20.32 , 16.50. HRMS(ESDm/z calcd for
C30H30N3NaO ;3 [M+Na]* 672.2375, found 672.2377.

&Y 19: BLAY 18 (300 mg, 0.46 mmol) T H/AKFE (23 ml) , BEJEK MK
InIRE] 40°C . IIAEALEE (16 mg) , Zk&di$t 1 h, TLC AR R B 584 R DCM
PRI AR RSN A, B AV, KRG SRR CRMBY 2R 8, 1:1) 4itkfs
Fb A4 19 (256 mg, 0.40 mmol, 88%) . [alp™ =-7.1°( ¢ = 1.00, CHCls). 'H NMR (400 MHz,
Chloroform-d). -anomer 6 7.35 —7.22 (m, 5H, Ar-H), 5.23 (d, /= 3.5 Hz, 1H, 1-H), 5.22 - 5.00
(m, 3H, 2°-H, 3°-H, 4’-H), 4.86 — 4.72 (m, 2H, 1°-H, Bn-H), 4.43 (d, J = 11.0 Hz, 1H, Bn-H), 4.38
(d, J=7.8 Hz, 1H, 1’-H), 4.28 (dd, J = 10.6, 2.7 Hz, 1H, 3-H), 4.25 — 4.11 (m, 2H, 6’-Hab), 4.11 —
4.02 (m, 1H, 5-H), 3.75 — 3.65 (m, 2H, 2-H, 5°-H), 3.61 (d, J = 2.8 Hz, 1H, 4-H), 2.01 (s, 3H,
OAc-Me), 1.97 (s, 3H, OAc-Me), 1.93 (s, 3H, OAc-Me), 1.72 (s, 3H, OAc-Me), 1.10(d, / = 6.4 Hz,
3H, 6-Me).  -anomer 6 7.35 — 7.22 (m, 5H, Ar-H), 5.22 — 5.00 (m, 3H, 2’-H, 3’-H, 4’-H), 4.80 ( d,
J = 11.5 Hz, 1H, Bn-H), 4.47 (d, J = 11.3 Hz, 1H, Bn-H), 4.38 (d, J = 7.8 Hz, 1H, 1’-H), 4.22 —
4.03 (m, 4H, 6ab -H, 1°-H, 3-H), 3.74 — 3.58 (m, 3H, 2-H, 4-H, 5’-H), 3.51 — 3.41 (m, 1H, 5-H),
2.01 (s, 3H, OAc-Me), 1.97 ( s, 3H, OAc-Me), 1.94 (s, 3H, OAc-Me), 1.72 (s, 3H, OAc-Me), 1.10
(d, J = 6.4 Hz, 3H, 6-Me). *C NMR (101 MHz, CDCl3) § 170.79, 170.69, 170.43, 170.38, 169.33,
169.29, 169.15, 169.05, 137.87, 128.44, 128.39, 128.36, 128.32, 128.24, 128.14, 128.12, 128.00,
127.93, 102.18, 101.52, 98.74, 98.67, 98.65, 96.22, 92.72, 79.54, 79.42, 79.37, 77.37, 77.25, 77.14,
77.05, 76.87, 76.73, 76.48, 75.73, 75.52, 75.17, 75.03, 75.00, 74.96, 74.06, 73.33, 73.23, 73.20,
72.13, 72.10, 71.97, 71.82, 71.56, 70.69, 70.62, 70.40, 68.25, 68.20, 66.62, 63.71, 63.53, 62.05,
61.99, 61.78, 58.93, 43.75, 29.68, 20.71, 20.69, 20.66, 20.58, 20.56, 20.54, 16.78, 16.67, 16.61,
16.57. HRMS(ESDm/z calcd for Co7H35N3NaO; 5 [M+Na]* 632.2062, found 632.2039.

&4 20: BALAEY) 19 (86 mg, 0.14 mmol) VAT F/K DCM H 3413 0°C. fEAS
RPN 2,22-=F-N-ZF VA 2B & (0.1 ml) M DBU (30 ul) o MR E B =I5
kst 20 ho L= TR AL MR CRMRY 2R 8, 2.5:1) BE1LEY 20

(67 mg) -
SLHEBY 6:
TR 24 A RERE R T
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mE 7 N, MK 20 RIEEEAZAR 17 7E R T b, RERIEENY SR E RIS EVE R
HH i 2 e TMSOTE ALAF 21 1,2-cis IE4EH) =0E 21, FHIRRAR S BRAMEIE /£ T B2 % 21 2
BILIBJE R BRI &) 22. 22 WwEIE LK 4 DN CBERAER ML N RRE R &)
23, o, FERERANE AN £ BT E 155 & 5L A9 B H 38 A 2 AR 5 M e BCR T O11 1L
B O P =

B RRBREMDE:

&Y 21: ERSARY B FEAMA 20 (35 mg) FIHFESZAA 17 (45 mg) ¥ T F/K DCM

(0.9mD) . ZFE (0.9mD) ABEWY (0.9 ml) FEEEEFF, A 4 A 57, £=E T
30 min, BEGWEIZ 0C. I TMSOTE, 4hEEHiF: 8 h, TLC K Bl S 44k 4= 30 s B 58
e, M= RIS, AR IR A A A, A VAR 5 L nEAE ChRimfE 012 B8,
3: 1A Sepbadex LH-20 B DOMMeOH. 1 DEHEE 54 21037 me) [o]p™ = -44.5%( ¢
= 1.00, CHCl3). "H NMR (400 MHz, Chloroform-d) & 7.41 — 7.19 (m, 20H, Ar-H), 5.30 — 5.04 (m,
6H, 2PhCH, 1’-H, 2”-H, 3”-H, 4”-H ), 4.83 (d, J = 11.1 Hz, 1H, PhCH), 4.77- 4.75 (m, 3H, 2PhCH,
17-H), 4.55 - 4.50 (m, 2H, NPhCH), 4.42 (d, J = 11.0 Hz, 1H, PhCH), 4.33 — 4.21 (m, 1H, 6”-H),
4.18 (d, J = 7.0 Hz, 1H, 1-H), 4.07 (m, 2H, 3°-H, 6”-H), 4.00 — 3.88 (m, 1H, linker-OCH), 3.81 (t, J
= 9.0 Hz, 1H, 2-H), 3.79 — 3.67 (m, 2H, 5’-H, 5”-H), 3.62 (dd, J = 10.7, 3.7 Hz, 1H, 2’-H), 3.53 -
3.26 (m ,6H, linker-OCH, linker-NCHb, 3-H, 4H, 4’-H), 2.04 (s, 1H, COCHj3), 2.00 (s, 1H, COCH3),
1.96 — 1.81 (m, 2H, linker-CH,), 1.80 (s, 1H, COCHj3), 1.30 (d, J = 6.7, 3H, 6-CH3), 1.10 (d, J = 6.4
Hz, 3H, 6’-CHs). *C NMR (101 MHz, CDCls) § 170.70, 170.41, 169.22, 168.95, 138.47, 137.94,
137.78, 128.50, 128.44, 128.38, 127.99, 127.96, 127.89, 127.86, 127.77, 127.62, 127.25, 102.44,
100.52, 99.60, 79.20, 79.11, 77.34, 77.22, 77.02, 76.70, 75.31, 75.26, 73.29, 72.29, 71.96, 70.71,
68.03, 67.50, 67.18, 63.61, 61.76, 58.26, 50.90, 49.78, 44.76, 43.68, 29.69, 28.52, 28.09, 23.42,
20.66, 20.59, 16.95, 16.54, HRMS(ESDm/z caled for CsgHgoNsNaOs[M+Na]* 1174.4591, found
1174.4626.

AW 22: KA1 21 (30 mg) ¥ T FHRIEEE (0.5 mD AR LER (0.5mD H. 0C
SR 120, B TLC KRR B 5E 4, H R 2R I BRIy = e AR AR itk (& F
KR/, 50:1) B3MLEY 21 (30 mg) - [alp™ =49.5°( ¢ = 1.00, CHCly). '"H NMR (400 MHz,
Chloroform-d) & 7.80 — 6.90 (m, 20H, Ar-H), 6.83 (d, J = 8.1 Hz, 1H, NHAc-H), 6.18 (d, ] = 9.2 Hz,
1H, NHAc-H), 5.27 — 5.13 (m, 3H, 3”’-H, 2Cbz-H), 5.10 — 4.99 (m, 2H, 1’-H, 4”>-H ), 4.96 (t, ] =
8.7 Hz, 1H, 2”’-H), 4.88 (d, J = 11.1 Hz, 1H, Bn-H), 4.84 — 4.79 (m, 1H, Bn-H), 4.74 (d, J = 15.5
Hz, 2H, Bn-H), 4.63 (d, ] = 8.0 Hz, 3H, 1”’-H, 3-H, 2’-H), 4.41 (d, J = 10.9 Hz, 1H, Bn-H), 4.34 —
425 (m, 2H, 6°-H, 1-H), 4.25 — 4.13 (m, 1H,2-H), 4.09 (t, J = 9.0 Hz, 1H, 6”>-H), 3.86 (dtt, J =
34.7,10.8, 6.0 Hz, 3H, 5’-H, 4-H, 3°-H), 3.66 (dd, J = 9.7, 6.0 Hz, 1H, 5>’-H), 3.60 — 3.52 (m, 1H,
3-H), 3.44 (d, J = 7.3 Hz, 2H, 5-H, 4’-H), 3.34 — 3.08 (m, 1H, linker-OCH,-H), 2.87 (dt, J = 14.3,
5.0 Hz, 1H, linker-NH,-H), 2.14 (s, 3H, OAc-Me), 2.09 (s, 3H, NHAc-Me), 2.06 (s, 3H, OAc-Me),
2.00 (s, 3H, OAc-Me), 1.89 (s, 3H, NHAc-Me), 1.80 (s, 3H, OAc-Me), 1.68 (d, ] = 9.6 Hz, 1H),
1.32(d, J=6.3 Hz, 3H, 6’-Me), 1.17 (d, J = 6.5 Hz, 3H, 6-Me)."*C NMR (101 MHz, Chloroform-d)
§ 171.62, 171.05, 170.77, 170.42, 169.28, 168.83, 156.56, 138.81, 138.17, 137.98, 137.35, 136.86,
128.66, 128.55, 128.51, 128.47, 128.36, 128.17, 128.09, 127.96, 127.91, 127.80, 127.76, 127.71,
127.65, 127.50, 127.28, 127.19, 126.35, 101.24, 100.77, 99.67, 80.00, 79.66, 78.94, 77.83, 77.23,
75.05 (d, J = 13.2 Hz), 73.18, 72.20, 72.07, 70.73, 68.21, 67.52, 67.33, 65.76, 61.95, 52.22, 49.70,
47.60, 42.47, 31.92, 29.69, 26.87, 23.33, 20.84, 20.58, 20.56, 17.24, 16.73.

HRMS(ESDm/z calcd for CsgHgoN7NaOs[M+Na]*™ 1206.4998.

AW 23: gAY 22 (22 mg) WHETHEEH (SmD FIMARER (10 mg) o M
WAEZEE T HEE 2h, A TLC KRR M 5E 4, A Amberlite TR120 #4 5 o AT s B2 F1 22
~To RLUEPTHE, SRR AR G AR R Al (A P ke B, 10:1) 531k& 1 23 (18 mg) -
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[alp’=-16.3°, "H NMR (400 MHz, Chloroform-d) § 7.60 — 7.13 (m, 20H), 7.12 (d, J = 7.3 Hz, 1H,
NHAc-H), 6.69 (d, J = 9.8 Hz, 1H, NHAc-H), 5.23 (d, J = 12.6 Hz, 1H, Cbz-H), 5.15 (d, J = 12.4
Hz, 1H, Bn-H), 5.05 (d, J = 12.3 Hz, 1H, Cbz-H), 4.96 — 4.83 (m, 2H, 1’-H, Bn-H), 4.79 (d, J =
15.7 Hz, 1H, Bn-H), 4.72 (d, J = 12.2 Hz, 1H, Bn-H), 4.66 — 4.49 (m, 2H, Bn-H, 2’-H), 4.36 (s,
1H,OH-H),4.28 (d, J = 9.5 Hz, 1H, 2A-H), 4.22 (d, J = 16.0 Hz, 1H, Bn-H), 4.03 (d, J = 7.3 Hz,
2H,17’-H, NCH,-H), 4.00 — 3.84 (m, 4H, 3°-H, 1-H, 6”’-H, OCH,-H), 3.72 (dd, J = 12.5, 6.1 Hz, 1H,
6’-H), 3.64 (q, J = 6.7 Hz, 1H, 5-H), 3.42 (ddd, J = 26.0, 12.9, 5.7 Hz, 4H, 5-H, 2’-H,3"’-H,4’-C),
3.33 (d, J = 4.6 Hz, 1H, 3-H), 3.31 — 3.19 (m, 2H, 4’-H, 5’-C), 3.15 (td, J = 9.7, 4.0 Hz, 1H,
OCH»-H), 2.88 — 2.74 (m, 2H, NH»-H), 2.09 (s, 3 H, NHAc-Me), 1.96 (s, 3H, NHAc-Me), 1.72 —
1.57 (m, 2H, linker-CHy), 1.32 (s, J = 6.4, 3H, 6-Me), 1.03 (s, J = 6.3, 3H, 6-Me). *C NMR (101
MHz, CDCI3) § 172.97, 172.65, 156.77, 138.85, 138.64, 137.11, 136.82, 128.75, 128.60, 128.38,
128.14, 128.05, 127.64, 127.50, 127.34, 127.26, 127.07, 101.41, 99.87, 82.13, 79.54, 77.36, 77.04,
76.72, 76.31, 75.31, 74.62, 74.34, 74.14, 72.82, 71.70, 70.92, 67.67, 67.56, 65.55, 62.61, 52.00,
49.50, 48.11, 42.01, 29.72, 26.65, 23.53, 17.50, 16.75. HRMS(ESD)m/z calcd for CeH77N3NaOso
[M+Na]* 1038.4570, found 1038.4538.

&Y 24: B 23 (12mg) ETHEE GmD « —&FH (ImD Ak A mD [#)
REVER, HIMAFIRIKZER, BEEMAGER (10 mg) o MNAE BLT-2000 H1 AL 3k
17, ASJESIN 0.4 MPa , JNRFIE 12 he SN H G N 08, KYE4
CHROMAFIX C 5 ec L0153 314L &4 24 (7 mg) . "HNMR (400 MHz, Deuterium Oxide) & 5.03
(s, 1H, 1’-H), 4.51 (d, I = 7.9 Hz, 1H, 1”’-H), 4.37 (d, ] = 8.4 Hz, 1H, 1-H), 4.17 (s, 1H, 2’-H), 4.07
(q,J=6.6 Hz, 1H, 5°-H ), 4.02 (s, 1H, 3’-H), 3.99 — 3.86 (m, 4H, 2-H,4’-H, 6”-H, OCH2-H), 3.80 —
3.75 (m, 1H, 5-H), 3.67 (ddt, J = 16.6, 10.9, 6.0 Hz, 3H, 3-H, 6”-H, OCH2-H), 3.46 (m, 2H, 3”-H,
57-H), 3.34 (t, ] = 9.3 Hz, 1H, 47-H), 3.26 (t, J = 8.6 Hz, 1H, 27-H), 3.05 (t, J = 6.9 Hz, 2H,
NCH,-H), 2.00 (s, 3H, NHAc-Me), 1.98 (s, 3H, NHAc-Me), 1.91 (t, J = 6.4 Hz, 2H, CH»-H), 1.23
(d, I =6.9 Hz, 3H, 6-Me), 1.21 (d, ] =6.8 Hz, 3H, 6’-Me). °C NMR (101 MHz, Deuterium Oxide) &
174.35,101.49 , 100.22 , 98.89 , 76.54 , 76.00 , 75.46 , 74.78 , 72.81, 71.31, 70.63 , 70.33 , 69.63 ,
69.60 , 68.39 , 67.88 , 66.88 , 60.84 , 51.31,47.88 ,37.60 , 26.64 ,,22.20,22.17,15.39, 15.29 .
HRMS(ESDm/z calcd for C»sHysN3NaOy4 [M+Na]* 634.2794, found 634.2789,

e 7 EBREFIN =5 24 bR BET RN

FIFRERS C-2 A7 BEEH B N RIATEE S 5208, MR i &2 1,2- I SO 8 CL RO B AL
SRR T, T 2-47 LB AR SR SR P i S 15 B AR, ek
A% g, BIUAERLR AL GY 18 & . AR T 1,2- R e v, H RiEBEA g 77
%o SHSLIEN 6, HAMAMALE, HBHEMNAS, YRR RILE 1.

K1 ARSI TSR 4

A oK —E TR ZE W/ | ToK & ke,
! (3.0 ml) (1.5 ml+1.5ml) (1 ml+1 ml+ 1 ml)
PR a/f=t 0 a/fi=t 1 100% o7

B 1 AR, 12- N S A 52 VA IR AR K, e AJEK 5 e/ bR R
RO, A RLAEI o R ), SOMSTARIEFEPE RIS 100% .
M 8: Z MR RTINS TR S R

T3 IAE BRI BN LI FE AT A 2, 193 4 Bk R Ak S21 A1 LI 2 32 1k S22,
AT R M A 5 S AR BE NG 56 A AR =K S23 HIA i, 7 IR A D it — e J5isng 2 5 fr
LBURFEBEE 5 AR E ROVE IR R TRl A, BRI T AL S R BEAT o 3RS SRR I
EZ 5V B RNy BRI AR, KA AT 5 R e S A ) S BLPEAT S AR L PR

HURA R ] B DR 2 B, AHHIFAR A AR E AR R B, AR AT B BRI,
FEA I B AR W KR RS BB P, 3 m] A M 1 s S A 0, DR AR e B ) DR 3 T 2% A
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A D-H &I LA iR, D-a s iamisea & O puA =1 Hrb, D-H#% 5w
BB - i eI 5 D-5 SR R PO I 1.2-0- - HEP 8% RS, D& s S L4
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FEPF R
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A
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AcO NH-NHz-AcOH AcO CCIiCN, DBU, AcO
AcO 0 T Maco T AcO OC(NH)CCI
AcO OAc  89% OH 88% OAc 3
c OAc
OAc
1 2 3
K1
Q7 N OAlY 1.MeOH, NaOMe Q7 < OAly gﬁ;- NaH, QZROMY L em DDA Q7 7 OAlly
3 3 - 3 ’ 12 - 3
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4 40°C, 12h.79% 5 6 7
Kl 2
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PhCH(OMe),,
AcO Ph,Ses, TMS-N, AcO HO p-TsOH, Ph"Y0 o 80:/0 AcOH,
AcO= Q_ PhI(OAc),,70% AcO~ O MeOH\NaOMe Ho- O DMF,90% o7 93%
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