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(57) Abstract: Disclosed is a synthesis of a Helicobacter pylori O2 serotype O-antigen oligosaccharide compound, which belongs to the
field of organic synthesis. The invention obtains, through chemical synthesis, Helicobacter pylori O2 serotype O-antigen compounds
with disaccharide fragment units, in which the disaccharide fragment units can range from one to twelve. In the present invention, a
chemical synthesis method highly effective for the generation of a glucose a glycosidic bond is developed by utilizing a protecting
agent strategy, a temperature effect, a solvent effect and an additive effect. The method is used for synthesizing a Helicobacter pylori
02 serotype O-antigen oligosaccharide compound assembled with an amino linking arm. The synthesized Helicobacter pylori O2
serotype O-antigen oligosaccharide compound assembled with an amino linking arm can be coupled to a carrier protein to produce a
glycoconjugate for use in immunological research, which is important for the prevention and treatment of Helicobacter pylori.
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'H NMR (400 MHz, Chloroform-d) & 7.55 — 7.04 (m, SH, Ar-H), 5.90 (d, J = 3.7 Hz, 1H, H-1),
4.68 (d, J=11.8 Hz, 1H, Bn-H), 4.63 (d, J = 11.8 Hz, 1H, Bn-H), 4.58 (d, J = 3.7 Hz, 1H, H-2),
437 (dt,J=17.7,6.1Hz 1H, H-5), 4.15 (dd, J=7.8, 3.2 Hz, 1H, H-62), 4.11 (dd, J=9.1, 6.7 Hz,
1H, H-6b), 4.01 - 3.99 (m, 2H, H-3, H-4 ), 1.49 (s, 3H, Me-H ), 1.43 (s, 3H, Me-H), 1.37 (s, 3H,
Me-H), 1.31 (s, 3H, Me-H). !3C NMR (101 MHz, Chloroform-d) 8 137.65 , 128.40 ( 2C), 127.84 ,
127.65 (2C), 111.79, 108.98 , 105.30, 82.67 , 81.72, 81.33 , 72.54 ,72.39 , 67.40 , 26.85 , 26.79 ,
26.26,25.45

WA 3: Bth 52 (67g, 183 mmol) FEAETE 1 M EREQVETR (480 mD) H, 80°C i
Pt 2h, B TLC REIU AL, fR5 IRk B SE4s i, A YRR B SN vA A T R SR B )G, H
FEZEFETVER, SRR P L =R, EmMR b E ST R .
¥ E— BB S WA TEERET (360 ml) , FHNIMATL/KZERE (189¢g) , RIBLE
80°C FH#E 4 h, H TLC BIERNR M e 42 )G, WM BBIAIKAKY, 5 M 28], 2B
MR PR AN AR, T ES AN, HJDKBRBREN TR Jaikds . Wan otk Chil
Bt/ B2 B5, 4:1) 23LEY 3 (69g, 157 mmol, 86%) » -#J7%: 'HNMR (400 MHz,
Chloroform-d) § 7.36 — 7.19 (m, 5SH, Ar-H), 6.31 (d, J=3.6 Hz, 1H, 1-H), 5.16 (t, /= 9.8 Hz, 1H,
4-H), 5.05 (dd, J=10.0, 3.7 Hz, 1H, 2-H), 4.71 (d, /= 11.8 Hz, 1H, Bn-H), 4.63 (d, /= 11.8 Hz,
1H, Bn-H ), 4.24 — 4.16 (m, 1H, 6a-H), 4.09 — 3.92 (m, 3H, 3-H, 5-H, 6b-H), 2.16 (s, 3H, Me-H),
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2.07 (s, 3H, Me-H), 1.99 (s, 3H, Me-H), 1.97 (s, 3H, Me-H). 3C NMR (101 MHz, Chloroform-d) &
170.58 (d, J=2.1 Hz), 169.56 , 169.25 , 168.73 , 137.94 , 128.39 (2C), 127.78 , 127.48 ( 2C) ,
89.41,76.97 ,74.81,71.54,70.24 ,69.14 , 61.82,20.79 ( 2C), 20.63 ,20.50 . -7 'H NMR
(400 MHz, Chloroform-d) § 7.33 — 7.13 (m, 5H, Ar-H ), 5.63 (d, ] =8.2 Hz, 1H, 1-H), 5.12 (td, J =
9.2, 4.2 Hz, 2H, 2-H, 4-H), 4.59 (s, 2H, 2Bn-H), 4.19 (dd, J = 12.5, 5.0 Hz, 1H, 6a-H), 4.05 (dd, J =
12.4, 2.3 Hz, 1H, 6b-H), 3.76 — 3.66 (m, 2H, 3-H, 5-H), 2.05 (s, 3H, Me), 2.02 (s, 3H, Me), 1.94 (s,
6H, 2Me). 3C NMR (101 MHz, Chloroform-d) & 170.55, 169.26 , 169.08 , 169.02 , 137.59,
128.43 ,127.89, 127.76,91.92, 79.90 , 74.19 , 72.89 , 71.54 , 69.09 , 61.78 , 20.75 , 20.62 .

&M 4: b &9 3 (42g, 96 mmol) & T /K DCM (240 mDD> 1, JINXS AL RAR
M (17.9¢g, 144 mmol) &R FETHLM 07, FIE TP 30min, FEERES 0C. 4k
gt 20min JEEEMA=FALIN 2.8 (60 m1) o S SOVRZE S T HHE 24h, FH TLC Wi
MNHERE, FEREAERNZ R, AR B R R R AN AR DU MR . A HLAE
S IR T8 545, IR AR gl CRMRY LR B8, 4:1) B3R AY) 4.

(40.5 g, 81 mmol) . 'HNMR (400 MHz, Chloroform-d) § 7.45 — 6.91 (m, 9H, Ar-H), 5.05 (t, J =

9.7 Hz, 1H, 4-H), 5.02 (t, J= 9.5 Hz, 1H, 2-H), 4.64 — 4.51 (m, 3H, 1-H, 2Bn-H), 4.16 (t, /= 3.4 Hz,
2H, 6ab-H), 3.71 (t, J = 9.2 Hz, 1H, 3-H), 3.60 (ddd, J = 9.9, 5.0, 3.1 Hz, 1H, 5-H), 2.33 (s, 1H,
Me-H), 2.07 (s, 3H, Me-H), 2.04 (s, 3H, Me-H), 1.95 (s, 3H, Me-H) . 13C NMR (101 MHz,
Chloroform-d) & 170.59 , 169.32 , 169.17 , 138.38 , 137.73, 133.26, 129.60 , 128.44 , 127.85 ,
127.76 , 86.41 , 81.59 , 77.46 , 77.14 , 76.82 , 76.06 , 74.26 , 71.40 (d, ] = 3.1 Hz), 69.71 , 62.56 ,
21.14,20.96 , 20.75,20.72 .

EMS: a4 (27¢g, S4mmol) ETHE (150 mb) , ={E M SM BFEEH (22
ml) , JNAE IR N AR AEE oh I TLC ISR, R JERMIE SO 5¢4: 2 Ja Al Amberlite
IR120 H* MG -R ARV R PE . JELME, RETIEmA R LAY (~20g> , W HhE

BHEAaY (~20g, 53 mmol) Y& T /K DMF, #KIFIMAZEREE —F 458 (83 ml) Al
XIS (1.0 g) o RMEAE 70°C R iHE 6h, FH TLC RIS M, Frliel e b 542 fa
M ZCE R S o S SLAAR 5 ] — SR e FI VR fr bk 23R, A WA, FHJoKaR
FRAN T8 ik 4, IRAFIRATE R A3 2549 5 (19.1 g, 41 mmol) - 'H NMR (400 MHz,
Chloroform-d) § 7.68 — 7.21 (m, 13H, Ar-H), 7.13 (d, J= 7.9 Hz, 2H, Ar-H), 5.56 (s, 1H, PhCH-H),
4.94 (d, J=11.5 Hz, 1H, Bn-H), 478 (d, J = 11.5 Hz, 1H, Bn-H), 4.56 (d, J = 9.7 Hz, 1H, 1-H),
438 (dd, J=10.5, 49 Hz, 1H, 6a-H), 3.78 (t, J = 10.3 Hz, 1H, 6b-H), 3.72 — 3.65 (m, 1H, 3-H),
3.63 (t, J = 9.0 Hz, 1H, 4-H), 3.47 (td, J = 9.3, 9.0, 5.8 Hz, 2H, 2-H, 5-H), 2.56 — 2.49 (m, 1H,
20H-H), 2.34 (s, 3H, Me) . 3C NMR (101 MHz, Chloroform-d) § 138.75 , 138.20 , 137.20 ,
133.83 , 129.81 , 129.00 , 128.45 , 128.25 , 128.11 , 127.86 , 127.20 , 125.99 , 101.24 , 88.58 ,
81.61,81.13,74.81,72.13,70.73,68.64,21.17

SEHEf 2

PETIBL 8 (M4

PERIEL 8 (A R 2

WK 2 fios, (WEY) 8 RALEY) S I FRHRH T ERE R . MMEEY s R,
o QB ERY 2-OH 12 2ILAY) 6, B2 DK H AR A N B LA, FEfE Rt NIS 1
TMSOTE 5 AR E IS B I NAS B A 7. 5, F R BRI B B A AL 64 7 11 2-0Ac
BEFEDIE 8.

HAR IR AP IR,

WAaY 6: BWAW S (9.7g, 21 mmol) ¥ET TEMEME (60 mD) H, KB NEZMAL
BEIT (40 mD)o M RAE S Tk 6h, B TLC B illE R R 524 m, A SR EmER
MR M Eh BV, ABRIR S AAE TR — S R A, AN, H KRR
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TG R4S  IRUE AT RN B .18 288, 7:1) 4L 13 2L &4 6 (7.3 g, 14.4 mmol).
'H NMR (400 MHz, Chloroform-d) § 7.54 — 7.19 (m, 12H, Ar-H) , 7.11 (d, J = 7.9 Hz, 2H, Ar-H)
5.56 (s, 1H, PhCH-H), 4.99 (dd, J=10.0, 8.6 Hz, 1H, 2-H), 4.85 (d, /= 12.0 Hz, 1H, Bn-H), 4.68 —
4.60 (m, 2H, 1-H, Bn-H), 4.37 (dd, J = 10.5, 5.0 Hz, 1H, 6a-H), 3.79 (t, J = 10.3 Hz, 1H, 6b-H),
3.75 — 3.69 (m, 2H, 3-H, 4-H), 3.47 (dq, J = 7.9, 5.0 Hz, 1H, 5-H), 2.33 (s, 3H, Me), 2.03 (s, 3H,
Me). *C NMR (101 MIz, Chloroform-d) & 169.22 , 138.26, 137.12 , 133.39 ( 2C), 129.65 (2C),
128.99 , 128.29 (2C), 128.24 ( 2C), 128.21, 127.87 ( 2C), 127.66 , 125.96 ( 2C), 101.19, 86.96 ,
81.30,79.77,74.31,71.35,70.46 , 68.53 , 21.13 ,20.95 .

B 7: AL 54 6 (7.3 g, 14.4 mmol) FI 5 -"F 55 - FF R lE- T B (8.62 g, 28.8 mmol)
BT K DCM (100 ml) o, IIAEEFEELR 50, =IE T8 30min, FEEHEES
VK . 30min 22 JEAE SN T — I NIS (5.6 g, 17.3 mmol ) 1 TMSOTF(0.3 ml, 1.7 mmol).
AREEUKHT N B 10h, A TLC M SORIERE, IRk SN R L m, KK 10% AT R
B, HIATERTR EUAIE RN — SR AU N, A S, TR RN T L JE 4
WATR AL ER 2 CRMmEY 2R 288, 31D BakEM 7 (75¢, 11.1 mmol)

&4 8: BILEY 7 (7.0g, 10.3 mmol) ¥ T HEE (S0mD 1, =i NIMAFES (110
mg), RMRTEZE FHHE 8h, M TLC WML, feliklaifxpise s, H Amberlite IR120
H* Mg A B 2 e JEEMR, WRGE R aife Chilils/ o G, 3:1) 125
thE¥ 8 (46g, 845 mmol).

SEHEBY 3

PETISR 15 BB AR

WK 3 B, BRI SR 1 O EE, 78 Nal BIFEH T 580 IR A5 21 3-
NG 9. WaY 9 fEINA R WM A B b AT R A I 52, 1331 13- B B 54
10, £ F R AR RS SRR R I =AM RS B A 1. B 1 R R EE R
AL E IR 2 1,3 S 0EHREEE 1-0H (LEaW 12, BRI — P RMA
RRATPAN R R A Y 13 ZEBS IR BO/E F T I8 B VEI BR 1-0OAc %, 153 1-OH (L &4 14,
HJa =& 2R DBU 5649 14 b33 = & 2.1 R ER A L s 15,

HAKI0 # A A5 0K

& 9. Hiir —HEEER 1 (50g, 191 mmol) & T /K DMF (380 ml), K&
THEEE 30min, BERGAHLINANEALEN (23 g) FIETEIEIR (34 ml). SBACUKIE FHEEE 2h, A
TLC WS, A5 J5R} S8z 58 BE 2 e R UK K ORE, SRR e R A £ 6 7K 38 AU BT
FHTC KB BN T fa ik 4, IRARTR A RE IR AL 2k CRhTE 212 21, 20: D 18 3MLAH 2 (57.1
g, 190 mmol). THNMR (400 MHz, CDCI3): §=5.95—5.77 (m, 2H, 1-H, Ally-H), 5.31 (dd, J =
17.2, 1.7 Hz, 1H, Ally-H), 5.20 (dt, J = 10.4, 1.5 Hz, 1H, Ally-H), 4.54 (d, J = 3.7 Hz, 1H, 2-H),
431 (dt,J=17.7,6.0 Hz, 1H, 5-H), 4.34-4.07 (m, 4H, 4-H, 6a-H, 2Ally-H), 4.00 (dd, J= 8.6, 5.8 Hz,
1H, 6b-H), 3.94 (d, J = 3.0 Hz, 1H, 3-H), 1.50 (s, 3H, Me), 1.43 (s, 3H, Me), 1.35 (s, 3H, Me), 1.31
(s, 3H, Me) - 1°C NMR (101 MHz, Chloroform-d) & 134.28 , 117.41 , 111.88 , 109.07 , 105.36 ,
82.91,81.53,81.30,72.62,71.47,67.41,26.96,2693 ,2637,25.54 .

& 10: LA 9 (528 g, 176mmol) & THEAEE (350 ml) H, JIAIKERER (105
ml) o REVETE 80°C R HEH: 2h, H TLC MR B, FREERMSEA G, AEATRRERE
RPN SR B RGN, SRS (CE R /R EE, 25: D BELSY
10 (40.3 g, 155 mmol) « 'H NMR (400 MHz, Chloroform-d) § 6.01 — 5.74 (m, 2H, 2Ally-H), 5.24
(dt, J=17.3, 1.7 Hz, 2H, 2Ally-H), 5.15 (ddt, J=13.5, 10.4, 1.4 Hz, 2H, 2Ally-H), 4.83 (d, J=3.7
Hz, 1H, H-1), 438 (ddt, J = 12.7, 5.7, 1.5 Hz, 1H, Ally-H), 4.22 (ddt, J = 12.7, 6.0, 1.4 Hz,
1H,Ally-H), 4.15 (ddt, J = 12.8, 5.3, 1.5 Hz, 1H, Ally-H), 3.97 (ddt, J = 128, 6.3, 1.4 Hz, 1H,
Ally-H).3.75 (d, J = 3.6 Hz, 2H, H-6ab), 3.59 (dt, J= 9.2, 3.6 Hz, 1H, H-5), 3.53 (dd, J=9.1, 3.8
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Hz, 1H, H-2), 3.51 — 3.42 (m, 2H, H-3, H-4) . 1C NMR (101 MHz, Chloroform-d) & 135.13 ,
133.49, 118.12, 117.33,97.73 , 82.36, 73.93 , 72.52, 71.38 , 69.84 , 68.60 , 62.04 .

&M 11: ik 59 10 (38 g, 146 mmol) AT JFE/K DMF (365 ml) Y, WK FHH:
30min, AFHEZIMANEILE (35 g), VA FHFE 30 min, SIANERLFE (61 mDd. KN
TAEVKIR T PS4 F: Sh, H TLC MRS fJFURM Rl S i e, FOKOK VR K ROBE, A P B
KA SRR R, A EANAE, FOKIRERAN T8 5 k4, WRa R et Rt 218 204t
EM11(678 g, 127.7 mmol). 'H NMR (400 MHz, Chloroform-d) § 7.37 (ddt, J=21.5, 14.3, 6.6
Hz, 13H, Ar-H), 7.24 (d, J = 7.1 Hz, 2H, Ar-H), 6.01 (dddt, J = 34.9, 17.4, 11.7, 5.6 Hz, 1H,
Ally-H), 5.35 (dt, J=16.1, 7.7 Hz, 1H, Ally-H), 5.23 (t, J = 10.2 Hz, 1H, Ally-H), 4.87 (td, J = 14.4,
12.4, 6.9 Hz, 2H, 1-H, Bn-H), 4.79 (d, J = 6.0 Hz, 1H, Bn-H), 4.73 — 4.56 (m, 2H, 2Bn-H), 4.50 (t,
J =11.7 Hz, 3H, Ally-H, 2Bn-H), 435 (td, J = 15.1, 13.9, 5.8 Hz, 0H) 4.19 (dd, J = 13.2, 5.6 Hz,
Ally-H), 4.05 (dd, T = 12.9, 6.8 Hz, Ally-H), 3.91 (q, J = 7.8, 6.1 Hz, 1H, 3-H), 3.85 — 3.71 (m, 2H,
5-H, 6a-H), 3.65 (dt, J = 14.7, 7.7 Hz, 2H, 4-H, 6b-H), 3.60 — 3.51 (m, 1H, 2-H). *C NMR (101
MHz, CDCls) & 138.54, 138.35, 138.24, 137.99, 135.40, 13521, 134.12, 133.81, 128.43, 128.39,
128.37, 128.25, 128.09, 128.05, 128.03, 127.95, 127.93, 127.83, 127.80, 127.72, 127.62, 118.15,
117.20, 116.74, 116.54, 102.69, 95.82, 84.40, 82.19, 81.81, 79.65, 77.83, 77.68, 77.42, 77.33, 77.09,
77.01, 76.78, 76.70, 75.12, 75.05, 74.93, 74.85, 74.52, 74.42, 73.50, 73.22, 70.32, 70.20, 69.01,
68.48, 68.19.

te&12: BASE® 11 (102¢g, 193 mmol) T HKFE (644ml) 1, JINEALLD

(684.5mg), MRS 40°C T HEFE 20 min, ] TLC MM, fEEBwERMNZ G, A
A BRI SR AR DU B, S A NIAE, KRR T8 Jailk4s, WR4a Akt
WAkt CaimBt/ L 88, 3.1 BRMA 12 (65g, 144 mmol). 'H NMR (400 MHz,
Chloroform-d) § 7.31 — 7.15 ( m, 15H, Ar-H) , 5.18 (d, J = 3.5 Hz, 1H, 1-H), 4.92 (d, J = 11.5 Hz,
1H, Bn-H), 4.77 (d, J = 11.3 Hz, 1H, Bn-H), 4.65 (d, J = 11.8 Hz, 1H, Bn-H), 4.59 (d, J = 11.8 Hz,
1H, Bn-H), 4.54 (d, J = 12.2 Hz, 1H, Bn-H), 443 (d, J = 12.2 Hz, 1H, Bn-H), 4.04 (t, ] = 9.2 Hz,
1H, 3-H), 3.96 (ddd, J=10.1, 3.9, 2.5 Hz, 1H, 5-H), 3.66 — 3.58 (m, 2H, 6ab-H), 3.46 (dd, J = 10.0,
8.9 Hz, 1H, 4-H), 3.36 (dd, /= 9.5, 3.5 Hz, 1H, 2-H) 2.91 (s, 2H, OH-H). 3C NMR (101 MHz,
CDCls) § 138.36, 137.80, 137.74, 128.62, 128.58, 128.44, 128.42, 128.20, 128.13, 128.10, 128.05,
128.00, 127.95, 127.91, 127.81, 127.78, 127.76, 97.11, 90.71, 82.19, 79.54, 77.65, 77.45, 77.41,
77.29, 77.09, 76.77, 76.56, 74.60, 74.52, 74.29, 73.50, 73.27, 72.83, 69.78, 68.72.

1AW 13: I EW 12 (6.1g, 14 mmol) & TFHEhE (40 ml), KR THiH: 30min, %%
ZEIMANGRET (30mD) o RMIRAEVKIE TS & H TLC MR BLHFE, felBh AR 5L
SEAfE, A IM BRI R B AR ER EANTE TR AN 88 O R AR BUR SR, B L
M, HTCKER RN T 5 4, RGBT 2L CRlR 2R 5, 6:1) BEEY
13. (6.77 g, 12.66 mmol ). 'H NMR (400 MHz, Chloroform-d) & 7.52 — 7.15 (m, 13H, Ar-H), 7.12
(dd, J=17.6, 1.9 Hz, 2H, Ar-H), 5.63 (d, J= 8.1 Hz, 1H, H-1), 5.26 (t, /= 9.4 Hz, 1H, H-3), 4.69 (d,
J=12.0 Hz, 1H, Bn-H), 4.65 (d, /= 12.0 Hz, 1H, Bn-H), 4.58 (d, /= 12.0 Hz, 1H, Bn-H), 447 (t, J
= 6.0 Hz, 3H, Bn-H), 3.80 — 3.67 (m, 3H, H-4,H-6a, H-6b), 3.60 (dt, J=9.9, 2.5 Hz, 1H, H-5), 3.51
(dd, J = 9.5, 8.1 Hz, 1H, H-2), 2.07 (s, 3H, Me), 1.84 (s, 3H, Me) . 3C NMR (101 MHz,
Chloroform-d) & 169.80 , 168.98 , 137.88 , 137.79 , 128.43 , 128.11 , 127.88 , 127.85 , 127.83 ,
94.07,78.45,75.61,75.53 ,75.34 , 7438 , 7431 ,73.64 , 67.85 ,21.07,20.96 .

&Y 14: BEW 13 (1.6 g, 3.0 mmol) ¥ET-J57K DMF (30 mbD, A Z B (305 mg).
SSVRAE 40°C N HHE 2h, A TLC WSO8z, e JERE B 56 HE A S 3 i SEvR i o FHMLAT B
#HAKF DCM ZEI, A EE VM, SIKIRERM TG, WA R A CRimTg/
B EE, 2:1) 1534k 54 14 (1.36 g, 2.76 mmol ). 'H NMR (400 MHz, Chloroform-d) & 7.37
— 721 (m, 13H, Ar-H), 7.13 (d, J= 7.2 Hz, 2H, Ar-H), 5.50 (t, /= 9.6 Hz, 1H, 3-H), 5.27 (d, J=3.6

10
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Hz, 1H, 1-H), 4.67 — 4.37 (m, 6H, Bn-H), 4.07 (d, /= 10.0 Hz, 1H, 6a-H), 3.78 (s, 1H, 1-OH), 3.73
—3.58 (m, 3H, 4-H, 5-H, 6b-H), 3.48 (dd, J = 9.8, 3.4 Hz, 1H, 2-H), 1.91 (s, 3H, Me). 3C NMR
(101 MHz, CDCls) 8 170.14, 137.96, 137.77, 137.64, 128.53, 128.46, 128.43, 128.34, 128.13,
128.12, 128.03, 128.00, 127.95, 127.90, 127.86, 127.78, 90.86, 77.58, 77.50, 77.18, 76.86, 76.10,
74.36, 74.28, 73.90, 73.58, 73.55, 73.45, 72.56, 69.91, 68.37, 21.12.

th&¥ 15 BAY 14 (3 00mg, 0.61 mmol) AT K DCM (6 m) H, #KI i
AN=ZRLNE (0.6 mD A DBU (91 pl). BEAEIKIE THEHE 2h, A TLC B S, el gk
R TERE, HEA R S K S PR BRSO, 4 AN, SRR T 55 W
a5, AR IR A AL B B4 A4 15(357 mg, 0.56 mmol )« 'H NMR (400 MHz, Chloroform-d)
§8.59 (s, 1H, NH-H), 7.28 (dt, J = 19.8, 5.5 Hz, 13H, Ar-H), 7.19 — 7.14 (m, 2H, Ar-H), 6.54 (d, J =
3.5 Hz, 1H, H-1), 5.59 (t, ] = 9.7 Hz, 1H, H-3), 4.65 (d, J = 12.4 Hz, 1H, Bn-H), 4.60 (d, T =11.9
Hz, 1H, Bn-H), 4.55 — 4.48 (m, 3H, Bn-H), 4.46 (d, J = 11.8 Hz, 1H, Bn-H), 4.04 (dt, ] = 10.1, 2.5
Hz, 1H, H-62), 3.84 — 3.73 (m, 2H, H-6b, H-4), 3.67 (dd, J = 10.0, 3.6 Hz, 2H, H-2, H-5), 1.91 (s,
3H, Me). *C NMR (101 MHz, Chloroform-d) 6 169.87 , 161.34 , 137.82, 137.77, 137.74 , 93.96 ,
91.20,76.51,75.48 ,74.66 ,73.67,73.19,72.99 ,72.53 ,67.90 ,21.12 .

SR 4

R EYIN 16 70 18 B RR

WK 4 Frow, “RELA Y 16 HHARELE 15 A2 44K 5 78 TMSOTSE /B AR HEFI R4 1F
NER. DLERREEAR 15 ARk 8 FIEIM B G R A 17, BEJS 17 76 P i P
BN T IR 2 37-0Ac 53] — AL -51 18.

&M 16: BRERME 15 (3.1g, 4.8 mmol) FIHERLZIA (2.8g, 6.1 mmol) BAG, 7E
RS TR PR 3 &, AR THESER. A & F L (100 mD) FEEE S50,
S TR 30min 54 HIZE-78°C, 4REHFET 30min, JIAEBER] TMSOTS (100 ul), .
FEAGIEL R HHE She A TLC MW M R, Fefi R 2 T R B FE L T, T = LRV R R B
A = SR A R R BR S P AR BUR B, S B A LA, F KR RN T e vk 4 » e
TRH RERSOAE A0 A, CRoti ik 2018 2B, 10: D A3 2L -54 16 (2.9¢, 3.2 mmol) . 'H NMR (400 MHz,
Chloroform-d) & 7.52 — 7.45 (m, 2H, Ar-H), 7.41 — 7.23 (m, 21H, Ar-H), 7.14 (td, J = 7.5, 1.6 Hz,
3H, Ar-H), 7.07 (d, J = 7.9 Hz, 2H, Ar-H), 7.02 (t, J = 7.6 Hz, 2H, Ar-H), 5.99 (d, /= 3.7 Hz, 1H,
1’-H), 5.60 (s, 1H, PhCH), 5.55 (t,.J=9.7 Hz, 1H, 3’-H), 4.99 (d, J = 10.1 Hz, 1H, Bn-H), 4.90 (d,
J=8.9Hz, 1H, 1-H), 4.85 (d, J= 12.2 Hz, 1H, Bn-H), 4.64 (d, /= 10.2 Hz, 1H, Bn-H), 4.61 — 4.51
(m, 2H, 2Bn-H), 4.47 (d, /= 11.2 Hz, 1H, Bn-H), 4.41 — 4.35 (m, 1H, 6A-H), 434 (d, ] = 11.0 Hz,
1H, Bn-H), 4.26 (dd, /= 11.1, 5.3 Hz, 2H, 5’-H, Bn-H), 3.93 — 3.83 (m, 2H, 2-H, 3-H), 3.80 (d, J =
10.3 Hz, 1H, 6A-H), 3.74 (dd, J = 12.3, 3.3 Hz, 1H, 4-H), 3.71 — 3.66 (m, 1H, 4’-H), 3.56 (dd, J =
10.3, 3.6 Hz, 1H, 2’-H), 3.51 (dd, J= 9.6, 5.0 Hz, 1H, 5-H), 3.17 — 3.06 (m, 2H, 6’-H), 2.35 (s, 3H,
Me), 1.96 (s, 3H, Me). *C NMR (101 MHz, CDCls) & 192.42, 170.09, 163.32, 138.36, 138.26,
138.17, 138.15, 137.86, 137.83, 137.77, 137.47, 137.19, 136.42, 134.48, 132.49, 132.33, 129.85,
129.81, 129.76, 129.02, 128.56, 12844, 128.37, 128.34, 128.32, 128.29, 128.25, 128.19, 127.85,
127.82, 127.76, 127.75, 127.68, 127.55, 125.99, 101.28, 95.59, 88.02, 85.23, 81.98, 81.09, 78.88,
76.04, 75.95, 75.58, 74.84, 74.42, 74.39, 74.32, 73.59, 73.47, 72.48, 72.36, 71.33, 70.10, 69.92,
69.78, 68.67, 67.73, 67.41, 62.62, 21.14, 21.12,

& 17: BRERLAEA 15 (142 g, 2.3 mmol) AL EEE R EZIA S (1.11 g,
1.6 mmol) V&%, AERSAY AP 3 K, MR TESEH. ZFIATLK DCM

(100 ml) FLE =10, FIE THFE 30min fGREE-78°C, 84+ 30min f5, MA[TEH
A TMSOTE (37 uL) , RMVRAEAGE T 448t 6he FH TLC MEINRN, FRE L ig 52 4 7H
¥ fa, W=k Rm. A a8 P e e s s A B s N, 3 AadEE, H
TeKBRBRAN T 85 Wi » Wedn AR e A2t CRilit/ Z R 2.8, 4.1 3231459 17 (1.35g,

11
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1.2 mmol) . 'HNMR (400 MHz, Chloroform-d) & 7.48 — 6.97 ( m, 35H, Ar-H), 5.64 (s, 1H, 1’-H),
5.55(d, J= 1.7 Hz, 2H, PhCH, 3’-H), 5.16 (d, J = 10.3 Hz, 2H, 2Bn-H), 4.92 (d, /= 10.2 Hz, 1H,
Bn-H), 4.65 (t, J = 12.3 Hz, 2H, 2Bn-H), 4.55 (t, J = 10.5 Hz, 2H, 1-H, Bn-H), 4. 50 — 4.40 (m, 4H,
2Cbz-H, 2Bn-H), 4.32 (d, J = 10.8 Hz, 1H, 6a-H, Bn-H), 4.23 (t, J = 9.4 Hz, 2H, 5’-H, Bn-H), 3.73
(ddt, J =379, 19.0, 9.3 Hz, 6H, 2-H, 4-H, 5-H, 6b-H, 4’-H, linker-OCH), 3.50 (d, J = 9.7 Hz, 1H,
2’-H), 3.41 (q, J = 8.7 Hz, 2H, 3-H, linker-OCH), 3.18 (q, J = 11.6, 10.7 Hz, 4H, 6’ab-H,
linker-NCH>), 1.91 (s, 3H, Me), 1.70 — 1.34 (m, 4H, linker-CH2), 1.22 (d, J = 27.7 Hz, 2H,
linker-CHaz).

tea) 18: Btk 6417 (1.1g, 0.96 mmol) T H/KFE (20ml) , JINFEEH (100
mg)o S NEAE 40°C T i1 24h, A TLC W s R, fir S k4 3 s 2 58 4 2 5 H Amberlite IR120
H* BRSO R P . JEEMTE, WR4ia AR AT CRililil/ 2R B8, 3:1) 433
{b54) 18(898 mg, 0.82 mmol ). 'H NMR (400 MHz, Chloroform-d) § 7.67 — 6.95 (m, 35H, Ar-H),
5.68 (s, 1H,1°-H), 5.62 (s, 1H, PhCH-H), 5.21 (d, /= 11.2 Hz, 2H, Bn-H), 4.94 (d, /= 10.1 Hz, 1H,
Bn-H), 4.83 (d, /= 11.3 Hz, 2H, Bn-H), 4.60 (t,./= 11.1 Hz, 4H, 1-H, 1Bn-H, 2Cbz-H), 4.50 (t, .J =
10.5 Hz, 3H,3Bn-H), 4.39 (d, J = 9.8 Hz, 1H, 6a-H), 4.29 (d, J = 12.1 Hz, 1H, Bn-H), 4.25 — 4.08
(m, 2H, 3°-H, 5>-H), 3.79 (dq, J = 18.3, 9.5 Hz, 5H, 2-H, 3-H, 4-H, 6b-H, linker-OCH), 3.65 (t, J =
9.5 Hz, 1H, 4-H), 3.57 — 3.37 (m, 3H,5-H, 2’-H, linker-OCH), 3.34 — 3.14 (m, 4H, 6’ab-H,
linker-NCH>), 2.50 (s, 1H, 3’-OH), 1.52 (ddt, J = 22.4, 15.3, 7.9 Hz, 4H, linker-CH,), 1.41 — 1.14
(m, 2H, linker-CH2) . 3C NMR (101 MHz, CDCls) & 156.72, 156.22, 138.90, 138.05, 137.93,
137.66, 137.30, 129.03, 128.59, 128.49, 128.32, 128.28, 128.26, 128.14, 127.98, 127.89, 127.73,
127.68, 127.62, 127.54, 127.34, 125.99, 104.00, 101.23, 95.10, 82.28, 79.60, 79.03, 77.63, 77.42,
77.31, 77.10, 76.79, 75.65, 75.57, 74.63, 73.51, 73.40, 71.97, 69.62, 69.49, 68.81, 67.86, 6721,
65.95, 50.53, 50.24, 47.05, 46.15, 29.74, 29.63, 27.96, 27.54, 23.33

SR S

VIHE 19 A Rl S Bim o

& 19: 3 FREMEHE 15 (287 mg, 0.3 mmol) A1 MM LA 18 (230 mg, 0.12
mmol) JRE, FERARY N FZRMW 3 X, AR THETER. ZEMATKDCM (2
ml) M (4ml) FIEERy (12.6 mmol) VASGERES 1, I THH: 30min f5HEEZE 0C,
kA HEFE 30min T, IIAAZHER NIS (135 mg) F1 AgOTf (26 mg) , S NAVRALIKIE T kst
F£ 12h. H TLC WML, FEREEAMA T AHFE LG, H 10%AIRER AN AR — S b A
HUR N, B AN, HTOKIRER N T 5 IR A8 . IR A8 VR R AE 2L CRyilE/ 212 2. 156,
4:1) B3LAY) 19 (121 mg, 0.064 mmol) . 'H NMR (400 MHz, Chloroform-d) & 5.81 (s, 1H,
al-H), 5.73 (t, J=9.7 Hz, 1H, ¢3-H), 5.63 (s, 1H, b1-H), 5.55 (d, /= 5.6 Hz, 2H, 2PhCH), 5.19 (d,
J =89 Hz, 3H, 1¢-H, 2Bn-H), 4.90 (d, J = 10.9 Hz, 1H, Bn-H), 4.79 (d, J = 15.8 Hz, 3H, 3Bn-H),
4.54 (ddt, J = 47.2, 27.9, 9.9 Hz, 13H, dI-H, a3-H, 2Cbz-H, 9Bn-H), 4.38 — 4.14 (m, 8H, d3-H,
b5-H, ¢5-H, ¢6-H2, 3Bn-H), 4.03 (t, J = 9.3 Hz, 1H, b3-H), 3.74 (td, J = 30.8, 27.3, 8.7 Hz, 9H,
a6-H2, a2-H, b4-H, d2-H, d5-H, c4-H, a5-H, linker-OCH), 3.49 (ddd, J = 42.6, 21.7, 9.6 Hz, 6H,
d6-H2, d4-H, b2-H, a2-H, a4-H), 3.20 (d, J = 34.7 Hz, 5H, b6-H2, linker-NH,, linker-OCH), 1.89 (s,
3H, Me). 3C NMR (101 MHz, CDCl5) § 169.61, 138.61, 138.32, 138.16, 138.02, 137.96, 137.68,
137.61, 137.34, 136.87, 130.92, 128.96, 128.80, 128.75, 128.69, 128.56, 128.48, 128.38, 128.32,
128.26, 12821, 128.09, 128.03, 127.95, 127.86, 127.73, 127.66, 127.62, 127.59, 127.56, 127.51,
127.47, 127.25, 126.18, 125.99, 103.93, 101.22, 95.04, 94.72, 94.50, 82.61, 82.21, 79.44, 78.54,
78.31, 77.36, 77.04, 76.72, 76.25, 75.72, 75.49, 75.37, 75.18, 74.15, 73.44, 73.38, 73.16, 72.13,
71.40, 69.92, 69.43, 69.17, 68.91, 68.81, 68.16, 67.93, 67.18, 65.80, 65.58, 62.36, 50.48, 47.05,
46.15,29.72, 29.55, 27.89, 27.49, 23.20, 21.09, 19.20, 13.74.

SEHER 6 1,3-0- MR E B R4 R MR-
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1) BRI 1, 3-a- MR T A 43 [ 52
SRS S, SIERS BB BRI RER, WEFEYH 1, 3-0- O
SERGE. SRWNE 1.
1 ANFEFEFIRG ISR R AR 1,3-0- a1

SN 4 A (c=50 mM) a/p
DCM, NIS, TMSOTf 1:1.8
DCM, 100 eq "&7;, NIS, TMSOTT 3:1
DCM:E,0=1:3, NIS, TMSOTf 4:1
DCM:Et,0=1:3, 100eq thiophene, NIS, TMSOTf >10:1

2) AR 1,3-0- M M R P (Y 52
S WSS S, KT 2 B HONR 2 F s IR, WEE W 1, 3-a -
A S E. SRNEK 2.
R 2 AR AR 1,3-0- AR 52

RIZAF (e=50 mM) FRE ol
DCM:Et,0=1:3, 100eq MW, NIS, TMSOTf 44%  >10:1
DCM:Et,O=1:3, 100eq &%, NIS, AgOTf 46% >10:1
DCM:E,0=1:3, 100eq By, NIS, AgOTE, TMSOTS 59%  >10:1

L 7

70 21 A R 6 B

VUREACAH 19 A5 R EEAN B BB 2600 N IRBLPR R it 25 377 -0Ac 12 2 VYL A4 20. B
JG LML A Y 20 ARE L2k 5 — IR 16 7E12% &) BRI 3050 B 1L T OBAZ BIZSHiE G4 216

54 20: FALAY 19 (90 mg, 0.047 mmol) AT HEE (9ml) FZRZES (ml 1)
BAERS, WMAFES (30mg) o KNAE 40°C FHFE 2d, H TLC WM EL, AR
AR BB A 2 5 ] Amberlite IR120 H™ BIE RIS SEVR & FR Ve R MR, IRAA)5 2HERR
FEalifh CRhBY 2.8 286, 3:1) B21Mk54 21 (68 mg, 0.037 mmol) . 'HNMR (400 MHz,
Chloroform-d) & 5.79 (d, J = 3.4 Hz, 1H, al-H), 5.68 (d, /= 5.3 Hz, 1H, b1-H), 5.55 (d, J=2.7 Hz,
2H, 2PhCH), 5.19 (d, J = 9.2 Hz, 2H, 2Bn-H), 5.06 (d, J = 3.4 Hz, 1H, c1-H), 497 (d, J=11.1 Hz,
1H, Bn-H), 4.79 (ddd, J = 21.1, 11.9, 7.4 Hz, 4H, 4Bn-H), 4.68 — 4.44 (m, 11H, d1-H, b3-H, a4-H,
6Bn-H, 2Cbz-H), 4.46 — 4.37 (m, 2H, 2Bn-H), 4.36 — 4.23 (m, 6H, d3-H, a5-H, 2Bn-H, 6-H2), 4.17
(t, J=9.3 Hz, 1H, ¢3-H), 4.12 — 4.01 (m, 2H, c4-H, a3-H), 3.87 — 3.68 (m, 6H, d2-H, b4-H, ¢5-H,
6-H2, linker-OCH), 3.68 — 3.62 (m, 2H, a2-H, d5-H), 3.60 (d, J = 9.4 Hz, 2H, b2-H, b5-H), 3.45 (dd,
J=11.1, 3.1 Hz, 1H, 6-H), 3.40 — 3.33 (m, 2H, ¢2-H, d4-H), 3.30 — 3.11 (m, 6H, linker-NCH,
linker-OCH, 6-H, 6-H2), 1.56 — 1.34 (m, 4H, 2linker-CH>), 1.23 — 1.06 (m, 4H, linker-CHy)., C
NMR (101 MHz, CDCl5) & 156.70, 156.18, 138.86, 138.70, 138.24, 138.20, 138.14, 138.07, 138.01,
137.93, 137.78, 137.62, 137.44, 137.31, 136.91, 129.79, 129.23, 129.01, 128.81, 128.71, 128.69,
128.65, 128.59, 128.50, 128.42, 128.32, 128.29, 128.25, 128.22, 128.20, 128.16, 128.15, 128.02,
127.97, 127.88, 127.84, 127.75, 127.66, 127.62, 127.60, 127.56, 127.48, 127.42, 127.35, 126.16,
126.00, 103.92, 102.01, 101.26, 101.21, 95.76, 95.36, 94.59, 82.79, 82.11, 81.12, 79.58, 79.43,
78.86, 78.25, 78.07, 77.40, 77.28, 77.08, 76.76, 75.35, 75.31, 74.79, 74.67, 74.47, 73.85, 73.57,
73.45, 73.39, 73.29, 71.93, 71.75, 69.92, 69.23, 68.77, 68.21, 67.90, 67.20, 65.81, 62.70, 50.50,
50.20, 47.05, 46.13, 29.74, 29.58, 27.91, 27.50, 23.23.

¥ 21: ¥ K 15 (60 mg, 0.064 mmol) FIPYHESZ4A 20 (50 mg, 0.027 m mol)
EESAR T AR ZRIL 3 Kk, AR THET SR ZGMATK DCM (0.5ml) 28 (1
ml) FEEWy (0.6 ml) PLACE R+, =ik FHidE 30min J5 2 0°C, 4k&E4i+E 30min /5,
TINAEBER NIS (29 mg) Rl AgOTF (3 mg) , MNIRAEVKIE T 4ks itk 12h. A TLC M3
R, R RMA TS ARG, H 10%0 AU BRAATEVR A — SR e A U SR, A BSA L
HH, HKER RN T 5 W4 . R4 A R AT 24k CRRY QR R, 4:1) BRNEY
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21 (33.4 mg, 0.012 mmol) . 'HNMR (400 MHz, Chloroform-d) & 591 (s, 1H, al-H), 5.75 (d, /=
12.4 Hz, 2H, b1-H, b3-H), 5.58 (s, 2H, c1-H, PhCH-H), 5.52 (s, 1H, PhCH), 5.50 (s, 1H, PhCH),
5.36 (s, 1H, d1-H), 5.22 (s, 3H, el-H, 2Bn-H), 4.94 — 4.72 (m, 7H, 7Bn-H), 4.53 (ddt, J=44.2, 17.1
10.5 Hz, 18H, f1-H ,c3-H ,d3-H, 2Cbz-H, 13Bn-H), 434 (dt, J = 23.0, 10.9 Hz, 7H, f4-H, 4Bn-H,
6-H2), 4.22 (d, J=11.1 Hz, 2H, f5-H, b5-H), 4.08 (q, J = 11.8, 9.3 Hz, 3H, a3-H, e3-H, 6-H), 3.90
(d, J= 9.6 Hz, 1H, a2-H, 6-H), 3.88 — 3.64 (m, 101, £2-I1, f3-H, b4-I1, d4-H, e4-IL, a5-1, c3-I1,
6-H2, linker-OCH), 3.53 (dp, J = 32.8, 11.4, 10.7 Hz, 10H, a4-H, c2-H, b2-H, e2-H, c¢5-H,
d2-H ,d5-H, e5-H, 6-H2), 3.36 — 3.10 (m, 5H, b6-H2, linker-NCH, linker-OCH), 1.93 (s, 3H, Me),
1.57 — 1.40 (m, 4H, 2linker-CH,), 1.23 — 1.11 (m, 2H, linker-CH; )» *C NMR (176 MHz, CDCls) &
206.98, 192.41, 169.83, 169.74, 156.70, 138.41, 137.94, 137.90, 137.71, 137.29, 136.90, 136.44,
134.48, 130.93, 129.77, 129.02, 128.86, 128.84, 128.62, 128.57, 128.50, 128.43, 128.38, 128.34,
128.28, 128.24, 128.05, 128.01, 127.91, 127.87, 127.75, 127.70, 127.65, 127.59, 127.56, 127.53,
127.50, 127.47, 127.45, 127.40, 127.37, 12733, 127.29, 126.24, 126.21, 126.16, 126.01, 103.95,
101.28, 101.18, 94.82, 94.36, 94.12, 93.96, 82.53, 82.21, 79.40, 78.67, 77.22, 77.04, 76.86, 76.16,
75.78, 75.59, 75.38, 75.20, 74.89, 74.27, 74.18, 73.45, 73.42, 73.39, 7327, 72.97, 72.13, 71.17,
70.51, 70.07, 69.81, 69.24, 68.98, 68.80, 68.60, 68.15, 67.83, 67.20, 65.83, 62.13, 50.47, 50.16,
47.03, 46.10, 30.96, 29.73, 29.54, 27.88, 27.47, 23.20, 22.72, 21.13, 21.11, 14.15,

WRHB L TTVERT LA B\, TRE, T RS — RBVA T IR FEAT 18 O2-ILiE A SERERT A

SERERE V] DALL+2 B (AR S I S5 [ AR IS i i e e, BRI PR 1 IR R
MBI LIEE R m IR R R 2) 5 R tE 16 FIME LR P .

L SR E o R R E AW vk &Y (~50 mg) T HEE (10~15ml) 1, 7]
PUE SR I/ 8 28R 2 KRB VY SR InvA e . NN R EEAN (20~30 mg) , SOSIVRAE 40°C
THEHE 12h~2d. Al TLC W0 S SEERE , AR A S B 542 2 J5 H Amberlite IR120 HY 4 /15
ORI R E . JEEMIE, Wi G R4t

PA R 16 SNBSS AR BT B4 I IR 77 s s WG MBS AR RO SE 32 AR SRS T AR
AR =R, AR PR ES TSR R NE T S F R B (1D FRRAERIG, [
IF I AR X T8 22 A Ad 100 4 & AR Wy A& & 400 - N NIS A1 AgOTf, TMSOTS Al TFOH
(K — R B TLRE AT SN 0.02 M GRS TR L (), [ RIS TE] 9 12~24 ho
A TLC W MR, ALk s b 524 2 J5 FH 10%IRARIR IR . — & F St A A IR IR &
FNVE AR AU N, B AN, KRB T, W4 ek B ali b3 20 5 521G
“aM.

S 7. 8, UBERAERBLRD

Wl 7 frox, ZFE, WUREAZSHEIL SV IR 3 N 0K 38—, ZEBMESRAT TR
BRaFIE R i) LWk B, EERBRINEAL T S oS E R A, SEIEF A A T
PREFETEE I . TURERI /SR

WRBRARIE 5o 8 S % L EYE T BN AR R (9:1) WIREAENT,
W 0.02M, JIAAHA TR 0.5 M E R FEEM . [RSIVEAE 40°C T HidE 12h~2d. A TLC I
SRR . 5 JF R4 3 S N 524 2 Ja i Amberlite IR120 HY B  fl e RV ZE k. Jg5:
MG, 485 SRR AT AL

SHRMNITE: BUCAEY (6~10mg) TR TE Gmb. HEE (1m) F7K (1ml)
VR AV, IMAUKZ. 88 (0.1 m1) FIEERR (50 mg). S IRAE P IR S M EHT, &
R F328 0.4 MPa, SONINAN 12 he fERHRO R e 4 2 fa Ak o pE OB, IRFA S 48
C18 /MEA R Bt &4

ARG AN 5 38

&Y 22: VLZREWEY 17 AR G SBEASEAL PRS2 BRAF B AR 40 1 b
{k4 %) 22. "TH NMR (400 MHz, Deuterium Oxide) & 5.37 (d, /= 3.8 Hz, 1H, 1’-H), 4.61 (d, J=7.9

>
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Hz, 1H, 1-H), 4.05 (dt, J=10.2, 3.3 Hz, 1H, 5°-H), 4.00 — 3.89 (m, 2H, 6-H, linker-OCH), 3.81 (d,
J=3.4Hz, 2H, 6’-H2), 3.77 - 3.67 (m, 3H), 3.58 (t,J = 9.0 Hz, 1H, 4-H), 3.52 (dd, /= 9.9, 3.9 Hz,
1H, 2’-H), 3.49 — 3.36 (m, 4H, 4’-H, 2-H, 3-H, 5-H), 3.02 (t, J = 7.6 Hz, 2H, linker-NCH,), 1.70 (q,
J =12 Hz, 4H, 2linker-CH,), 1.57 — 1.39 (m, 2H, linker-CH,). '*C NMR (101 MHz, D;0) § 102.77
97.61, 77.02, 75.71, 74.50, 72.91, 71.63, 71.43, 70.18, 69.84, 69.30, 60.81, 60.23, 39.37, 28.28,
26.43,22.28,

B 23: VAIURELL &9 19 i Jikh, Sl 2B A S AN 0 B85 2 Bt 4R 4 1)
VAL A4 23. 'TH NMR (400 MHz, Deuterium Oxide) & 5.44 (d, /= 3.6 Hz, 1H, al-H), 5.28 (d, J
=3.9Hz, 1H, b1-H), 5.08 (d, J=3.7 Hz, 1H, c1-H), 4.53 (d, /= 8.1 Hz, 1H, d1-H), 3.96 (d, J= 9.6
Hz, 2H, a3-H, c4-H), 3.92 — 3.65 (m, 12H, linker-OCH, b3-H, ¢3-H, d3-H, b4-H, d5-H, 6*6-H),
3.65 — 3.44 (m, 7H, linker-OCH, a2-H, a5-H, b2-H, c2-H, 2*6-H), 3.43 — 3.22 (m, 5H, a4-H, b5-H,
d2-H, d4-H, ¢5-H), 2.90 (t, J = 7.6 Hz, 2H, linker-NCH,), 1.58 (q, J = 7.4 Hz, 4H, linker-CH,), 1.36
(q, J = 8.0 Hz, 2H, linker-CH,). *C NMR (101 MHz, D;0) & 102.75, 97.71, 96.49, 95.98, 79.83,
76.87, 75.74, 75.37, 74.50, 72.84, 71.82, 71.54, 71.28, 70.21, 69.88, 69.51, 69.29, 60.84, 60.32,
39.38, 28.30, 26.45, 22.29.

1eEY) 24: VIFSFRILEY) 21 i Jael, S 2B SR AN 0 315 B B AR 9 11
LAY 24. TH NMR (400 MHz, Deuterium Oxide) § 5.51 (d, J = 3.7 Hz, 1H, al-H), 5.48 (d, J
=3.7Hz, 1H, bl-H), 531 (d, J=3.9 Hz, 1H, c1-H), 5.13 (d, /= 3.8 Hz, 1H, d1-H), 5.11 (d, /=37
Hz, 1H, el-H), 4.55 (d, J = 8.0 Hz, 1H, f1-H), 4.09 — 3.25 (m, 38H, 6*2-H, 6*3-H, 6*4-H, 6*5-H,
6*%6-H2, linker-OCHa), 2.93 (t, J = 7.6 Hz, 2H, linker-NCH,), 1.61 (h, J = 6.9, 6.2 Hz, 4H,
linker-CH,), 1.43 — 1.30 (m, 2H, linker-CH,). 3C NMR (101 MHz, D,0) § 102.77, 96.58, 95.99,
79.76, 79.48, 76.78, 75.76, 75.34, 75.03, 74.51, 72.85, 71.82, 71.63, 71.29, 71.14, 70.22, 70.04,
69.87, 69.72, 69.54, 69.31, 60.84, 60.58, 60.33, 60.05, 39.38, 28.32, 26.46, 22.31. A M A% L 0
K 8-11 i
SCHER] 8: BRERIMLE & Bk

RNTAFE] C-2 A1 C-3 413 ¥ LR A A PR E, BATM T E D-HERH A, el iR
BFFH 2 BRENAE R N S R @ R MR R B 22, Bl el 45 a9 B 10 4 2B AL &0
108 KHLJyB- 7 kW o B 5 AL 2 SR K04 Bl T 4 05t W ) A -5 L I R4 B BROR T 7 0 1
109. 4k FEEAN/K i i) R VU B A 2 S5 15 31 110, AGERAET A 110 19 4,6 545
FHAE YRR, BRI 2,3 SRR AR 107,

Acy0, NaOAc, E{SH, BF3 EtzO, NaOMe, MeOH

2

HgMOH AL R Agég&&/mc DCNLT°C, Toh Agé&/s& REC L — >
OH 89% DAc 80% OAc
D-Gle 108 109
DMF, TsOH

HH%&/ PRCH(OMe),  Ph" om0

SO SEt oo™ Ho SEt
\
OH OH

57% (2 steps)
110 107

— random
P“/vﬁgﬁ’%:sa R N P NS g
BnO OH BnO
107

T & C2 Ml C3 SActhiil, FiEMLAY 107 @l BB E, XEdit
PAT T E AR perH PR 2, T H. B IFHERR C2 1 C-3 MM AT, Ak, 3,
A FE T & 1 — TR I &0 08 o ah R R B I R 4, 5 RS Yt i 4 2 BT e BRI D-A
EHELE, —INEw & R RCORRIAALAE T C3 BB — M, ZRI—ITERIX A T C-2 M C-3
FRILROTER . RIS BRATE B BRI, i & A EONIE A EURE, FE A RO
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] PRSI T ALK T IR BT 02 MLiE R O-PUEZENE (i S RISEHERY 1 AISEHER] 2).
SRR 9: AL R M AR

FEAT HE 124 A1 138 [2E6l B, Bt PR S VR IURE 0. BATE Jere sl — Rkt
T BRSO, DA Ry A AR T I R A i B 0 R = Rk = g T PR T I
RATBIPYHE 133, (HIEIR IR X D N MR, a/BIREEFMEINAT1:1.8. T RAlgE
Z AR B AL S YRR ZE ot BRI DURE33, FANZE T - A FRITER, AL
S5 7 5 A NS B T LUOE B bR o A, BRI A R R e S 2k (1:3)
HI31% RGN A, DR IEFEIEIR & 786, A3 VB, 41NEHR, HEFRT
BE T I A R R e SRER A VAT T A A TR AR 10065 24 SRy KBS 21 DY R
o B LB — D, BRIM/p>10:1, 7EEFEME LiKEEIRTR, Aid b =25
%, LH44%. N7 2= FEmiX MR ORI 38, 3T 22 AN TR 2 0k Sz e 51 »
BRG] B LS 2 R = LR = PR ER, =R P RRIRECE =R T RRIRSE,
PAJ 2 PR BRI BINEH], e R DR B AR HF 12400 B (04, 3 AR T B A%
=R PP R AR = Pk = S iR R L (R A AR R BE7), I HAE DCM 5 ZRRFTR 59
A C1/3) HASnmEwy a7 SeE,  BERS BL 59% I 245 Bla/B,  10:THIVURE LA #0133

R 3 GMRIREL AW 133 (A Fife

BnO 0
@%@
BnO—-L. -
BnO P“\ﬁcﬁ 7 BngnO/\/o BnO~
EnOral -0 HM BrO— b
fuiy 124 RS oAy
He 8no ) EnO—m . ﬂ BrO,
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