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[0055] AR A% BH 1) 25 Wy B 55 24 20600 DL 2% 18 1Y B AR D0 06 75 I TR A6 R BTA
TR RN G REE Y. UG A2 20—k S0 bR &, UL 251
SRR TN UREL — 7 72 O 4 1A 7 I Ol () M ORI T S PR B BR[O TR . ¥R 97 IAL 7
A8 4 %58 1) 8 PR o S A 97 B HRORE A2 338 R M R I B H  BE IR Rl 2 P o 2R T — A
Hh, X F i AN B2 G A A G YR B HE KA kg /R 0. 01 &2 100mg 18 BTl b &40 LA
FKEARIE KL 0.1 & 10mg/kg AT,

[0056]  FTRAb &4 W] AR A 2558k 8 252 LT B2 AT AE s s e 50+ . nfFLE
PEAE T, T G 0 “ R A AE £h 5 & 8 B 70 an Mn® F1 Zn®" IRIECA 255400 Bie 1
AR P T K SR 7 B R B s K A BT 2 o L R RE T (1 A A5 40 151 Tl s S o e
A] LS i el < @ 45 an Na K\ Mg il Ca, LA A MU 1 = L = (2- 3R L3 ) 1&IE

9
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BEh o JET] AEAL S SRR SE A, ) anfi, 5 LR ) a0 R R | 1o IR e R, BT LR 9
LR TR A PR E SR A TR R R o Wb E A IR ME 3 ] S HAA i PR 2 AT 4k
Gr/EIS Lk

[0057] W] LIAE AL AR N R BRI HA, TEAEE T IR &Y h R BUR IR
2 15 3 2 1R R R B N T B XS 2 TR T i B o

[0058] A/ BH BTk Ak & W AT 25 AT A4 T LATE 7R PN B S i 7 o BT ik B &4 o —
M kb, BT IR BEARAL A W0 1 28 /D — Fh A 03 T mT LAAE BT Ak &9 00t 24 7 28R e i, LA &
AT DU R T A 15 245 A0 A Il BEARAL S P s A T oF s A o AT 24 49 2 W R AT
A=, Hodr B — A~ B2 AN IR BT 2 Bl 4 ARV A AR BTl b EUARSE, T B A R I
T MR SRR B T iR S S T K AR AL G T 25 B R AT AR 22,
FEAT DLTE PR PN B B 25 AN RS TBUT IR R0 AL A P sl FH R B iR 25 s o o B il AR
PN ARG H RN TR SR I B A SRR A .

[0059] &by b dia BH I, M4 A & BH IR AL G 7E il 4 FH T 15 Ba yT i SLsh i) 52 i3
FH L AR B R A RONE VBRI /AR B AR IR T v ) I3 H 3 = /KPR /B L
Pgva AR BIIE I 25 T B VR o T 1 A SRR IR 2 IR 7 206 AR B B R B RN 1 72
CUAN R FF HALHE 45 an B AR i 25 A G- 7 i

[0060]  HWAF 25 HIARYR A & BH AL G )& Bk S 1) — e R IR o R 1 Tk, 7EBE S 195
A EERERRRSE T, ROBERR o — (1 — 3) — &8 Man, PUREHR 2 CH 80 B A i 6-0—
RRIEA ), BrAE S A UL .

[0061]  —% /i

[0062]  PI-88 B ATAEY (0-. S—F1 C- BEH)

[0063] W] LGB VEAL TR THEAL I 2R 0 (A BE A K 6-0— BIRIEA] ) BLAH
T Y R 40 5 % S MO S AT AR . JE B R A SRR, il , 12, S5 A2 4k
() %% 5 S R HE AL P AR 3R 1) B N, 0 2, 7538 13 1 14 Horh i S s T ) 52 4, TS ) 4% o
B R RRESEARAA, ot , ik =502 SRR 15 4 FH Tl £ PEG AL AT A4 16 A1 17 (&
1)

[0064] KElF 1
[0065]
Ao} 255 S y
B R 2
Al Faly
o
1ZR=Ac 13R=Bn
18 R = C(=NH)CCl3 14 R = (CH,),Me
16 R = PEGg00-OMe
17 R = PEGypae-OMe

[0066]  {EA U O N5 Al L & S AL I AR I HL& B AR D A%, il 9 S i A4
IE SRR AR S o AR FOR N SR AR B 0] LU R AE SCRR A 1 S8
AR5 VA I S— A C— BHH, B anil o A0 A i = p il ( s RT ) ) B R
WAL R SR 2 (BN, SN 5L = R BOE = 10K ) o SRR BT PPy ]

10
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LA Dy i Bt L B2 LA R Bl o BT AL IR 7P 0 ml Lo 0 — 2k A A AR (a B0 B ) B
AL RSP FTREEI o R B s 5k S5 A4 7R LB i ik St ) A IR G D 08 15

bt A o 32 I P 38 A B F 98 20 BT ot s 2k 5 ) P D 3 SR R AR S E AT R
Yoo IR, AR IS 80— S S R PR RO IR D0 5 SR 71 R I ) i s 5 ) S 9 o i 25 5 A )
REMBACER . BT IR R S T BT Bl E G (0 P ) DAt — B3 A=
A, TR AU BN T & ARG R VRN — D0, iR AN g A 2- RANE R
Ve BT I, P 7=y ol AR 2 h B R (18) o X —Fiiiom B 22 itk &4 (K% 2)
JF HonT BhidE— b sid o, B, 558 8 R SR AR R AL S I R AL . I REFEE,
I B BAL W] DA 5 i LR AR S 28— 25 U e AL, 1 4, Sl e R AL BRAL V4 4

7 Ugl Ha 5%

[oo67] Kk 2
[0068]
R‘!
1. BHCHo)eOH / AcO é
12 pp— O _ EEZ EEBL
) éég&iﬁ T TEwtH
N N N
2, NaNy Na
18
l P
EEHLW

[0069]  N- EREHIFTAEY)

[0070]  H 12, 5 TMSN, [12% 2y SRR Ak e AT 2B & A 19 ( EERZ o) nIddEH,
AT LLE WA T o — ALY LA R B3 ] NaN, BUACSR & T T HE R B — B A 20 (B3
3) o M3, Frid IRAH) I8 v LA AR 2 i B Bl e i s R R 1 (A . TR & E AL ]
LA iR DA B Bk 353w DA 30 Ji DA R FH 5 Pl B2 S e AL Sk $R A — R HE RS Bk (&
%3,

[0071] K 3
[0072]

11
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R’{
ACO ! 1, WK
TMSNg
R —, £ i ALY
12 3owe "“@Tﬁ 2w ’%h‘
Ny
l 1. HBITHOAG 19
2, Nahs
21 R = CH,0OPh
, 22 R = (CHp)sNH- 3%
Bl t’i2 1' e
oo T Wﬁ/n
20

23

[0073]  FEJEuRT A

[0074] &0 DAFE AT i Al 34 J i SEELAT AR AL, 461 4, 8 I A i B AL S SR 0 (R Bk
MIREY) ) ULKGHE I Pk e ik AR A=Ak, 40, )25 B PR MR sl el . S B b, W] LA3Z P
I Ji7 g A 2 B AN R (1) e BIAT AR AR A 1 B AL 54 o

[0075] L8] ZHOHGIR T A BH, IRAER 25 il Ak &40 e AT A A & e AT B9
5 T KT A PR ) P S Tt 141

L f51

[0076] AP HEE - FEME

[0077]  (a) R¥ESCHR 532 [17] 8 i 2% (R HEPH €2 15 5 13 B P. holstii NRRL Y-2448

(1) 48 Jfo 41 8% IR H B 28 B I 99 BR A AL K R B MR e by S H R - E R (8)
a -D-Man—(1 — 2)-D-Man. (9) a -D-Man—(1 — 3)-a -D-Man- (1 — 2) -D-Man. (10) a -D-Ma

n— (1 —3) - a -D-Man— (1 = 3) — a -D-Man— (1 — 2) -D-Man LA }% (11) a -D-Man-(1 — 3)—a -D-Ma

n—(1 — 3)—a -D-Man— (1 — 3) — a —-D-Man— (1 — 2) -D-Man . n] L HEH, a0 Sz 1 pritik, LLg

AT N FHEZ5 ) 0 G TR SRR 8-11 (Z W F 3 ) »

[0078]  (b) WJ3EFEH, ATk Ao Mk 0 kLR 21k L (k& Ac,0/ mkng ) DLzl i [N (3

% (HER) 43 B H A2 OB S R B T B Lz e LB T3,

[0079]  (c) LB —Fh 5V, KA (b) M LBMLIR S EERAET — NP B LK

AR Ik TN A B BB AN T )

[o080] AT LBEEE M —M 71k

[0081]  FH FRF4N (1) AR RS v (1. 35M, 0. 2-0. 6 | ) AbHH i 4 SRR /K R EESS

(0. 1M) o B TR VR A WAE IR N HIFE 1-34/Na CE TLC M) o N B2 P 4% 1 AG®-SGW—X8

(H B i) W75 PH = 6-7, ik i iR iR &9 3+ B A Bl ve ik i g o B T ik 169 & FF 1) 38

YRR PP VA L2 R 4 FE ELAIE T8 AT SR AT Tk 22 ST ) o

[o082]  FH ALY — M 7%

[0083] 4Pk £ JTlE S SO, « — F BRSO, «Mbhe -5 W)7E DMF R EEY) (2 Y= &R )

n#A (60°C 5 0/n) o FI MeOH A EEVAH1 T (IR ) 1R NIR G4 LA AR i id i in A\ Na,C05 (10 %

12
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w/w) AE AR (2 pH>10) o ¥ Tk VRGP id 38 0F B8k LA A SL 78 % (H,0) Frid s .
W AT IR R 22 TR BR AL I R A AR 1,0 o BLRCEAT 3 TR) HE BH (i b 28 (2 W H30) M
AT 2N TR IR W) o 4 75 B0, FE R TI8 2 5 1 B 7= i ik 5 - A2 $e b g A
(AG®-50W-X8, Na' JE=, 1 X 4cm, 255 T H,0, 15mL) LLKEFTIR =435 — M 1k b i ah 2K
W OB BRI 28 R FF HLVA R 8 M43 210 (LB 38 IR B B E R AR IR e 25877 o

[0084] (i) 4 PH iy

[0085]  7F 5X100cm £ 7 ) Bio—Gel P-2 =H 0. IM f) NH," » HCO, A 2. 8mL/min F ¥l
AT 2 (R HEBH (0, i g 2.8 438 (7. 8mL) W5 . B FERERCHR b it It H A AL 15
Ko BT #8843 BB KA G )5 B, A/ Bk — 2R RIS e M 2 e i .
TE L CE' RS20 43 (R 40 P I FLY T e Ik S T 3R BT HE DL A VR T o AEAFAE SRR IR AL
(undersulfated) KR Pl EANLEEZ0 GHFE DR, (RS EE AR ) 115
UL AT LH20 A (il (2X95em, BB /K, L. 2mL/ 438, 3. 5 438/ ML) B eflze s
HifR %o

[o086]  SEjfs] 1: M Pichia &GP HEE - ZHEME 8-11D)

[0087]

OBz
B
O

[0088] % JE 2-0-(3-0- 45 TN & -2,4,6- = -0- 2% B & -a-D- H F& ot W B
5)-3,4,6- = -0~ T —a -D- H Mt (24

[0089] % 3-0- & N % —2,4,6- = -0- ZX FBEIE —a -D- HERML M BE 2 =RV LR
fig [26] (902mg, 1. 21mmol) H5%E 3,4, 6- = -0- F3L —a -D- H F AL L [27] (723mg,
1. 34mmol) £ 1, 2-DCE (10mL) 1 [¥IR-GWILE S 7 (1. 0g MI3AN R ) MAEEE FER R
THERE (30 438 ) o ZEIIN TMSOTE (219 1 L, 1. 21mmol) 22 B4 Ik iR S 4k s ikt (10
GrER) R HEI (0°C) . fE— B E (10 08 ) ZJ5, I EtN(100 v L) FF HoF fridiR &
Wil uk. KRBT B AR WBEAT FC(10-50% EtOAc/ Tt ) 4b 3 M 1T 75 31 6 €4 itk
(KT ak = 25 RS (24) (1. 14g,84% ). 'H NMR(CDC1,) 8 3.67-3.81, 3. 88-3. 95, 4. 06—4
.15, 4. 30—4. 35 (4m, 12H ;H-2", -3", -4', -5', -6a’, -6b", =3", 5", —6a'", -6b"", OCH,) , 4. 944
. 70 (m, TH ;CH,Ph) , 4. 84 (d, 1H, J, ;10. 8Hz ;AB U & I (] A), 4. 93-4. 96, 5. 04-5. 09 (2m, 2H ;
= CH,),5.02(d, IH, J, ,1.9Hz ;H-1"), 5. 24 (d, 1H ;J, ,1. 9Ha ;H-1""), 5. 59-5. 69 (m, 1H ;
= CH),5.72(dd, 1H, J, ;3. 1Hz ;H-2"), 5. 75 (dd, 1H, J, ,9. 8, J, ;9. 9Hz ;H-4'"), 7. 09-7.5
8,7.97-8. 06 (2m, 35H ;Ar) » ">C NMR(CDC1,) 8§ 61.50,63.49(2C ;C-6", -6"), 68. 63, 69.
17,69. 31, 69. 46, 69. 64, 71. 08, 72. 04, 72. 64, 73. 60, 74. 73, 75. 30, 75. 38 (13C ;C-3", -4
, =5, =2 =3", —4" -5 OCH,, CH,Ph), 79. 97 (C-2"), 98. 52, 99. 60 (C-1", -1'), 117. 67 ( =
CH,), 127. 70-138. 43 (43C ;= CH, Ar), 165. 61, 165. 69, 166. 42 (3C ;C = 0) .

13
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[0090]

[0091]  FE3E 2-0-(2, 4, 6- — —0— 2 B 3E —a -D— H 55 0t 0 B 9L ) -3, 4, 6- = -0~ 7
5 —a-D- HERmLRE T (25)

[0092] ¥ PACL,(40mg) n 3| BT @& 4 79 Bk (24) (1. 09g,0. 97mmol) 7E MeOH(10mL) 5
1, 2-DCE (10mL) W% 7 B ik & FF R &9 (70° ,40 2280 ) . MG, 28K
BT IR 5 500 31 FLB 9% 4 W 84T FC(20-30 % EtOAc/ T e ) AbFH M 1M 43 3 J6 5 ik (1) B ik
B (25) (0.96g,91 % ). 'H NMR(CDCl,) 8 3.68-3.81,3.97-4. 06, 4. 32—4. 71 (3m, 18H ;H
-2!, =3%, —4', -5', —6a’, -6b', -3", -5, —6a'’, —6b"', CH,Ph), 4. 84 (d, 1H, J, ;12Hz ;AB P T 1§
[ A),5.05(d, 1H, J, ,1. 9Hz ;H-1"), 5. 26 (d, 1H ;J, ,1. 9Ha ;H-1""), 5. 61 (dd, 1H, J, ;3. 3Hz ;
H-2'),5.67(dd, 1H, J, 9.8, J, 5 9.9Hz ;H-4"), 7. 13-7. 40, 7. 48-7. 59, 7. 98-8. 06 (3m, 3
5H;Ar) . "°C NMR(CDC1,) & 60.61,63.32(2C ;C-6',-6""), 69. 06, 69. 12, 69. 25, 69. 44, 7
0.45,72.14,72.65,72.77,73. 48, 74. 79, 75. 48, 75. 47, 76. 23 (13C ;C-3", -4, -5", 2", -
3", —4", -5", OCH,, CH,Ph), 79. 66 (C-2"), 98. 34, 99. 40 (C-1", -1'), 127. 70-138. 47 (42C ;
Ar), 165. 97, 166. 36, 166. 97 (3C ;€ = 0) ,

[0093]

OBz
Oz

Baly "
Al ‘ Bz
#20~]

Binly
By
Bl

26 Eini

[0094] % & 2-0-[(3-0- 4% TN % -2,4,6— = —0- 7= 1 Wt 5 —a-D- H & Wk v 4
F)-(1 —3)-(2,4,6- = -0- 2 T W 5 —a-D- H 2wt o E 2k )1-3,4,6- = -0- %
5k —a -D- HEENLE L (26)

[0095]  Kf 3-0- M N 5L -2,4,6- = -0- KA EL L —a-D- H @M MW EZ =" LA &
M Mg (742mg, 1.0lmmol) 5 Fr & ¥ (25) (908mg, 0. 84mmol) fE 1, 2-DCE (10mL) = [¥]
RAEWAES T (1.0g 138 ¥ K) MAFAE TR TR G048). EMA
TMSOTE (181 1 L, 1. Olmmo1) Z Fi ¥ Fridk V-5 W e 4k B+ (10 4380 ) A (0°C ). 1E
— BBt a) (10 43 %80 ) 2 5, 5INEBeN(00 L) JF HoB BT RkiB & it vk, 2 K% H) I H.
W R Y IEAT FC(10-50 % EtOAc/ Thbt ) Ab T SR 43 21 JG 0 iR (1) B ik 75 8 IR i (26)
(1.26g,90 % ). 'H NMR(CDCl,) 8 3.51-3.56,3.66-4. 06, 4. 23-4. 27, 4. 30-42, 4. 47-4
.72, 4. 78-4. 86 (6m, 261 ;H-2', -3', -4', -5, —6a’, -6b', =3", -5'", —6a'’, —6b"", -3"", -5,
-6a''!, -6b™", OCH,, = CH,, CH,Ph), 5.04(d, 1H, J, ,1. THz ;H-1"), 5. 15(dd, IH, J, ,1. 8, J,
2. THz H-2"), 5. 26 (d, IH ;H-1"), 5. 28 (d, H, J, ,1. THz ;H-1""),5.33-5. 43 (m, [H; =

14
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CH), 5. 77-5. 82 (m, 2H ;H-4", -2""), 5. 92(dd, 1H, J, ,9. 5, J, ;9. 8Hz ;H-4"""), 7. 00-7. 61, 7. 8
0-8. 19 (2m, 501 ;Ar) .
[0096]

[0097] & H 2-0-[(2,4,6- = -0- X B W HE -a-D-H F Wt W HE
H)-(1—>3)-(2,4,6- = -0- 2 F B I —a-D- H F& 0k g Bk 3L )]1-3,4,6- = -0- F
5 —a -D- HEEMLE S (27)

[0098] ¥ PACI,(40mg) f 3| i ik % T8 B (26) (394mg, 241 nmol) 7 MeOH (10mL) &
1, 2-DCE (10mL) K IF HAG rik & IF MR- m#A (70° ,60 78 ) . Mh)a, &K
RIE N IF o A% A 84T FC(20-30 % EtOAc/ T4t ) Ab T M M 45 31 I 4 IR (1 B ik i
(27) (317mg, 84 % ). 'H NMR(CDCl,) 6 3.67-3.82,3.91-3.99, 4. 01-4. 21, 4. 29-4. 71 (4m
, 21H ;H-2', -3', —4', -5, -6a’, -6b', -3", -5", =6a'", —6b"", -3"", -5'", -6a'"", —6b""", CH,Ph)
,4.83(d, 11, J, ;10. 9Hz ;AB PU & W 1) A), 5. 03-5. 05 (m, 2H ;H-1", =2'), 5. 25-5. 28 (m, 2H ;
H-1", -1, 5.63(dd, 1H, J, , = J, ;9. 9Hz ;H-4""), 5. 77 (dd, 1H, J, ,2. 0, J, ;3. 1Hz ;H-2""), 5
.92(dd, 1H, J; ,9. 7, J, 9. 9Hz ;H-4""), 6. 99-7. 62, 7. 80-8. 16 (2m, 50H ;Ar)

[0099]

e
“%E
By "
Bl
Oty
28

[0100] % ZE 2-0-[(3-0- 4 N #E -2,4,6- = —-0- 2k F Wk & —a -D- { & nit mgg #
H)-(1—>3)-(2,4,6- = -0- K FFBLEE - o -D- HERMEAEHEEE) I-(1 > 3)-(2,4,6- =-0- K
LSS —a -D- HERMEARERE ) 1-3, 4, 6- = -0- ¥ —a -D- H kb (28)

[o101] 4 3-0-# A2 -2,4,6- = -0- K LI —a-D- H Mt P =R L2 &
% E5 (102mg, 138umol) 5 fr @& FE (27) (135mg, 86. 5umol) 7F 1, 2-DCE(6mL) 1 f¥]
RAEWAES T (100mg 1) 38 ¥ K ) MAFE FTERA FHFE B0 4%8) . EA
TMSOTE (251 L, 138 umol) Z A ¥ i ik iR & M e 4k e i # (10 73 %) F¥H (0° ). 1
— B (10 298P ) 25, 5IANELNQA00 e L) 3 BB APt g, 28 k% H1FF H¥
B AR 3EAT FC(10-50 % EtOAc/ Thhe ) Ab3E MM 45 21 Jo R (1) Bk JuR IR IS (28)
(173mg, 94 % ). 'H NMR(CDC1,) & 3.44-3.49, 3.60-3.99, 4. 05-4. 16, 4. 42-4. 44, 4. 48
-4. 68, 4. 73-4. 77 (6m, 30H ;H-2', -3', -4', -5", -6a’, -6b", -3"", -5", —6a"", —6b"", =31, -5
t,=6a't, —6b", -3", 5", —6a’’, -6b", OCH,, = CH,, CH,Ph), 4. 83(d, 1H, J, ;10. 9Hz ;AB ['{
B O K A),5.01-5.04(m, 2H ;H-1", 2", 5. 19-5. 23 (m, 11 ;H-2""), 5. 27-5. 40 (m, 4H ;

15
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H-11, -1", -1, = CH,), 5. 61(dd, 1H, J,, = , 9. 9Hz ;H-4"),5.77(dd, 1H, J, ,2. 0, J, ;3. 11
z ;H-2"), 5. 90-5. 96 (m, 2H ;H-4", -4™"), 7. 01-7. 56, 770-8. 16 (2m, 65H ;A1) -
[0102]

[0103] % J& 2-0-[(2,4,6- = -0- X M Bt H -a-D-H & ot W #
F)-(1—3)-(2,4, 6- =-0- K FBEIL - « -D- T gzt ) 1- (1 —3)-(2, 4, 6- =-0-
FWEEE — a —D- H EEbipE 2L ) 1-3, 4, 6— = -0 FJ& — o -D- HEgMLAAE 1 (29)

[0104] 4 PACL,(30mg) Jn 3| FF & 4 74 B (28) (155mg, 70. 4 mol) £F MeOH(5mL) 5
1, 2-DCE (5mL) W %5 ¥ 3 HoAG ik & H MR G (70° ,40 %80 ) . MJE, &K
T 3 ¥ 77 I FL A 7% 4 W) 3E 4T FC(20-40 % EtOAc/ T4 ) Ak 3 M 1T 43 3 JE (5 iR 1% B
WO (29) (9Tmg,64 % ). 'H NMR(CDCl,) & 3.67-3.82,3.90-4. 10, 4. 24-4. 68 (3m, 2
611 ;H—ZI, _31’ _41’ _51’ —681, —6b1, _311’ _511’ —6aH, —6bH, _3111’ _5111’ —6aIH, —GbHI, _31\/’
-5, —6a™, —6b", CH,Ph), 4. 84 (d, 1H, J, ;11. 2Hz ;AB U4 # & (¥ A),4.86(d, J, ,1. 8Hz ;
H-1%), 4. 90 (dd, 1H;]J, ,1. 8, J, ;3. 1Hz ;H-2""), 5. 03 (d, 1H, J, ,1. 5Hz ;H-1"), 5. 22(dd, 1H
y J102. 1, J5 52, 6Hz sH-2") , 5. 27-5. 29 (m, 2H ;H-1"", —1™) | 5. 46 (dd, 1H, J, ,9. 7, J, ;9. 9Hz ;
H-4"), 5. 79 (dd, 1H, J, ,2. 9Hz ;H-2"), 5. 90-5. 96 (m, 2H ;H-4", —-4"") | 7. 01-7. 56, 7. 68-8. 1
6 (2m, 65H ;Ar) o

[0105]

[ot06] % 3t 2-0-[(2,3,4,6- 4 -0- & B 3 -o-D-H & W ng #E
H)-(1—>3)-(2,4,6- =-0- X FPBLEE - o -D- HEEMLAEHEEE) I-(1 > 3)-(2,4,6- =-0- K
AR —a -D- H b2 ) - (1 — 3)-(2,4,6- = -0~ K FEEEE — a -D- H 2= 1k i B
5)1-3,4,6- = -0~ FFE —a -D- HEMMEIET (30)

[0107] ¥ 2,3,4,6- V4 -0— L WEEE —a -D— H 20tk g B 25 — S0 2 & TR s [28] (39mg,
78umol) 5 PTREE (29) (85mg, 39 wmol) 7E 1, 2-DCE (3mL) o [V & W 1E 4> T % (100mg
[13A ¥ oK) APAE FAEE A FHidE (30 4080 ) o fEINA TMSOTE (14. 21 L, 78 umol) 2
BB TR IR A WAE SRS L FE (10 3B ) A1 (0° ). fE—EHFIE (30 2380 ) Z ),
SINEt,N100w L) 3 HAE BT iR IR AWl ig. 78 kw7 3F HoB vk 4 W 847 FC(30-60 %
EtOAc/ Tt ) ARFEMN 15 2 TC Gk fI AT b P Z RS (30) (85mg,87% ). 'H NMR(CDCL,)
6 1.82-2.04 (4s, 3H B4 ;CH,C0), 3. 67-3. 95, 4. 05-4. 72, 4. 82-5. 03, 5. 21-5. 28, 5. 69-5.
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50 (m, 43H ;H-1"", 2", =37 4" 5" —6ab" ", CH,Ph) , 7. 01-7. 56, 7. 68-8. 16 (2m, 65H ;
Ar) .

[ot08]  FH TPk H i 55 0E (25, 27, 29, 30) Wi R4 () — M7 %

[0109]  (A) ¥ /NI FTR (DU E LK (25, 27, 29, 30) 7F MeOH 5 THF Fp (I b 3
HPHE i & H MR EY) (iR, o/n) o MG, ¥ iR iR &9 H Dowex50X8 /g (H) &
WO B . 28k LA AL 25k (MeOH) ik )3T HA i — 2 4lidl T Ja T i s . o
[o110]  (B) ¥ Pd(OH),(10 % fEC L) AR B W) ®WH"WETT 50 F D E
AcOH (50 I L) 1 H,0 Fywsv o UL A Bk & - RS 7E A (100p. s. 1., 3 N/BI) T
FIZAERE . IS, B PTiR IR G U I HAA R TRV 4 Ik iR R V)2 AT B it 98 (i
(Biogel P2 ;H,0:60ml/ /NF ) AbFE AT AE A T8 2 5 15 200 E0 AR I ATt H 88 5 5%
B (8-11) « &M 8-11 fEPTA T INA S ERTIRKI M Pichia Kf#idFE (hydolysis) H143
B H RIS AE — 3

[o111]  SEjffs] 2: “RELHE 2 Jumi R (PG500)

[0112]
KN

O
12

[0113] A= PFRMES 12

[0114] ¥ AT iA HOME 11(1.03g,95 % M5) . Z R 4 (1. 2¢) A1 £ R F (50mL) 7F #it ¥ T
16 140 CHETEE T At . K PriRiR & e H 2 =01, 725K 21, 76 EtOAc TR,
K (OX3) PR LA A BEAT TN 83 (40g i i, 80: 20Et0Ac : Hx) Ab 3 K 15 31| £ B Al 2D
g My R B 5K A 810me 4 £ R B 12, 'H NMR(400MHz, CDC1,) 6 6. 14(d, 0. 84H, ] =
2.0, aH1"),5.71(d, 0. 16H,] = 0.9, B H1"), 5. 30-5. 10 (m, 8H), 5. 00—4. 85 (m, TH) , 4. 25—
3.70 (m, 19H), 2. 20-1. 90 (m, 51H) « *f T* C;,Hy,0,5 [ HRMS $H4044 [M+H] 1543. 4623, SZill{H
1543. 4599,

[0115]  HI T EEHEL A CWAL E R — BTk

[o116]  EfrREE (6 Y& ) IMAFTRA CREE (Fun, 12) (1 45 ) £ 3A MS T4 DC
(RIS (0. 03M) Ho FE—2EfE 0L T, AR 3A MS K. AN = mALilEstby) (4 =)
DL R s B R S AE R S5 T 1E 60°CEE 75°CHEEE 2 2 26 N/NE . TR IR S WA H13F
HmA =2, ¥PrRigaw H s P oetke, HRARK R K S B veRIF 8 (oK
MgS0,) o Fs T ¥ Tk it vk 7 B — S PRt se i I8 0F . 1 Pk & I i u8 v DL A kv
R, S AT B Had i I il (RERR, Okt —Et0Ac6:1 2 1:4 B RPN ) 24k T
TEZ R VA AT i 525N 2 e 3R pr S (Pl

[0117]
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el g
uosséig;a
M’E %

13

[o118]  FFFEHEEF 13

[0119]  {ff FH 12 FISEEIAT BT M4k AT 45 21 0 G AR I BT ik 7= 4 (13) , 108mg, 46 %
(Rf = 0. 32, &% -EtOAc = 1:3). 'H NMR(CDCI,, 400MHz) & 7.35-7.27 (m, 5H, C4H,), 5. 30
5. 12 (m, 8H), 5. 00—4. 85 (m, 8H), 4. 68 (AB PY E & , 1H, J = 11.8) Fl 4. 50 (AB PYE W& | 11, J
= 11.8, PhCH,0), 4. 27-3. 74 (m, 19H), 2. 14 (4), 2. 13(5), 2. 13, 2. 10, 2. 08 (4), 2. 07 (9), 2.
07(6), 2. 06(9), 2. 06 (6), 2. 06 (2X), 2. 02, 2.00, 1. 99, 1. 97, 1. 94 (15s, 48H, 16 X Ac) ;'°C
NMR (CDC1,, 100MHz) & 171.0,170.5(3), 170.5(1), 170.5(0), 170. 4, 170. 3, 170. 2, 170. 0
(4), 170.0(2), 169. 8(9), 169. 8(8), 169. 7, 169. 6, 169. 5(6), 169. 4(6) F1 169.3( & I 1
6X C0), 136. 1 (ipso—CgHy) , 128. 5, 128. 2 Fl 127.9 (0, m, p-C4H.) , 99. 2 (2C), 98. 9, 98. 8, 97
35X B —Cl1),76.7,75.1,74.9(9), 74.9(7), 71. 1, 70. 9, 70. 8, 70. 2, 69. 7, 69. 5 (9) , 69.
5(6),69.4(2),69.3(7),69.2,68.6,68.3,67.1,66.7(3),66.6(7),66.1,65.5,62.4,62. 1
,61.9,61. 6 1 60. 2(26C, 25X BEBRHERR 5X i —C1 LL&ZFEEE CH,), 20. 9, 20. 8(2), 20. 8 (0)
,20.7(8),20.7,20.6,20.5(4),20.5(1), 20. 4 (9) F120.4(6) (10C, 16 X Ac) »

[0120]

PGS0O X =80Na % M

[o121]  “REHEF £ oomifREE (PG500)

[0122] 44L& 13 ik SBEEE (X T2 JCEE CyHy0y (19 HRMS 14 {E [M+H]919. 3296,
SEPNAE 919. 3279) I HARYE ATk — B 5 vE AL M A3 21 (A GO ARG BTk 7=4 - (PG500) ,
76. Img,44% . 'H NMR (D,0, 400MHz) 8 7. 35-7. 26 (m, 5H, C;H,), 5. 32 (s, 1H), 5. 30(d, 1H, J =
1.2),5.26(d, 1H,J = 2.0),5.24(d, 1H, J = 1.6),5.05(dd, IH, J = 2.8,2.0),5.00(d, 1H, J
= 2.0), 4. 87-4. 85 (m, 2H), 4. 68—4. 34 (m, 12H), 4. 32-3. 86 (m, 17H) ;'°C NMR (D,0, L00MHz) &
137.0,129.5, 129. 4, 129. 1, 100. 5(9), 100. 5(6), 100. 2, 97. 9, 93. 8, 76. 9, 76. 8, 75. 6, 75. 5
(3),75.4(8),74.4,73.8,73.1,73.0,72.8,72.7,71. 8, 71. 3, 70. 7, 70. 6, 70. 4, 69. 9, 69. 8,
69.7, 68. 0, 67. 8, 67. 5, 66. 6, 66. 3(7), 66. 3(5)

[0123]  SEjifh] 3: “E2EHE 2 Jumi iR (PG5O1)

[0124]
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[0125]  =FIEHEEF 14

[0126] A 12 FHFEREREAT Prdk B AL R AT 21 J0 LI ARV ik 7= 4 (14) 5, 207mg, 66 % (Rf
= 0.41, &%t -EtOAc = 1:3) . 'H NMR(CDC1,, 400MHz) & 5. 23-5. 09 (m, 8H), 4. 96—4. 82 (m
, 8H), 4. 23-3. 71 (m, 19H), 3. 59 (dt, 1H, ] = 9.4, 6.8, 0CH,R), 3. 35 (dt, 1H, ] = 9.4, 6.8, 0C
HR), 2. 11,2.10(2), 2.09(8), 2. 06, 2. 05, 2. 04 (4), 2. 04 (1), 2. 03(8), 2. 03, 2. 02, 2. 01, 1.
99 (3), 1. 98(8), 1. 96, 1. 94 A1 1. 90 (165, 48H, 16 X Ac), 1. 52 ( fL FE g ,2H, ] = 7.2, CH,), 1
. 27-1. 18 (m, 10H, (CH,)), 0.80(t,3H, ] = 7.2,CH,) ;**C NMR(CDCl,, 100MHz) & 170.4(0)
(20), 170. 3(8) (20), 170. 3, 170. 2, 170. 1, 169. 9(2C), 169. 8(2), 169. 7(5), 169. 6, 169. 5
,169.4(4),169. 3(5), 169. 3(16XC0, 3 T & 1 ), 99. 1(2C), 98.8,98.7,98.0(5X i —CI)
,77.0,75.0,74.8(3),74.7(5),71.0,70.8,70.7,70. 1,69. 4(9), 69. 4(7), 69. 3(0), 69. 2 (
7),69.2,68.3,68.2(0),68.1(6),67.2,66.6(4),66.6(0),66.1,65.4,62.4,62.3,61.8
F161.5(25C, B 1% HE B M —C1 L 2 37 3£ —CH,0), 31. 5,29. 1, 29. 0, 28.9, 25. 9, 22. 4 (6 X
3 —CH,), 20.7(3),20.7(0),20.6(7), 20. 6, 20. 5, 20. 4(3), 20. 4(0), 20. 3(9), 20. 3(7)
(9C, 16 X Ac), 13. 85 ( 23k —CH,) »

[0127]
X0
k(v
&é%’s PG501 X = SO;Na ™% H
¥
o % q

O

[0128] Kb &) 14 Wi SBEEE (T2 JORE CygleeOys 1Y HRMS THEAE [M+H] 941, 40784,
SEIAE 941. 4060. ) I HARYE rd— ey kil k45 2 B o R vk =4 (PG 501),
195mg, 72 %. 'H NMR(D,0, 400MHz) & 5.33(s, 1H),5.29(d, 1H, J = 1.6),5.24(d, 1H, J
= 1.6),5.21(d, 1H,J] = 1.6),5.03(dd, 1H,J] = 2.8,2.0),4.87(d, 1H, ] =
1.6), 4. 86—4. 83 (m, 2H), 4. 70-3. 92 (m, 27H), 3. 59 (dt, 1H, ] = 9.6,7.0), 3. 44 (dt, 1H, J
= 9.6,7.0),1.48-1.40(m, 2H), 1. 21-1. 08 (m, 10H), 0. 678 (t,3H, ] = 7.2) ;"°C
NMR (D,0, 100MHz) & 100. 5, 100. 4, 100. 1, 100. 0, 99. 0, 98. 4 (1), 98. 3(8), 98. 3(6), 98. 3 (5
), 76.8(5),76.7(9),76.7,76.6,76.5(2),76.4(7),76.0, 75.4(0), 75. 3(5), 75. 3, 75. 2, 74
.3,73.0(5),72.9(9),72.7,72.6,71. 7,70. 4, 70. 2, 69. 8(4),69. 7(5) , 69. 6, 69. 1, 67. 8 (5)
,67.7(7),66.5,66.2,31.5,30.0,28.8,25.8,22.5,14. 0,
[0120]  SEJfEf 4:PEGyy, % JUhiifRAE (PG504)
[0130]
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[0131]  VEJiZlg (Imidate) 15

[0132]  (A) fE— B IA) (2 R) ik L8l (12) (68mg, 51 wmol) 55 BaNH, (171 L,
152 umol) 7E THF (2mL) HEREDHFE (EiR) . ¥HTRREWH CHCL, (20mL) i8I H.
BATACFE . B R A WU ZE R UL I R (2X 10mL MeCN) 3F A #F—B 4tk H + 5 1
RN o

[0133]  (B) ¥ DBU(10L L,6.7umol) MMAFTARM ™ (kA A 5 ="&F (L onL,
10mmo1) 7 1, 2-DCE (4mL) A (¥ - UL A it rik & - VE-5 4 (0°C— 12°C,0/n) o T
VRS WA UL R TR % AT FC (50-90% EtOAc/ T ) AbTH M5 3 vk 8 ik
[¥) 15 (35mg, 48%,2 45 ) . 'H NMR (400MHz, CDC1,) & 8.70(s, 1H,NH), 6.32(d, 1H, J = 2.0, H
1Y, 5. 36-5. 13 (m, 8H), 5. 00—4. 90 (m, 6H), 4. 26-3. 75 (m, 20H), 2. 15-1. 94 (m, 48H) .

[0134]
X0 %
X0 : X
x%;éﬁ PG504 X = SO3Na ¥ H

%0 3
oo

X

R o

(%8 PEGsp-OMe)

[0135]  PEGy,,, % JuhilRls (PG504)

[0136]  (A) ¥ ik W H&HE 15 (33mg, 20. 20 mol) 5 PEGy,— 5 FZEMEE (151mg, 30. 3w mol)
7E 1, 2-DCE (3mL) " VR A AE 5> 17 (50mg 1 3A K oK ) IAFAE FAER AR FHLHE (10
S8R ) o FEMN TMSOTE (B 1 L, 2. 8umol) Z Ak TR S WAE kst (10 4380 ) T4 H
(-20°C ) o 7E—BLIIA] (20 43%D) 2 )5, BINELN (10 v L) 3 B4 ik iR& il 38 . 28R EH
I HoF 5% R 14T FC(0-7. 5% MeOH/CHCL,) AbPE M IMI15F 2 (4 B R K 16 (104mg, 80%
BT PHIM6483) . 'H NMR (400MHz, CDCL,) & 5. 28-4. 87 (m, 14H), 4. 43-3. 42 (m, 829H, ), 3.
34 (s, 3H, OMe), 2. 15—1. 94 (m, 48H) ,

[0137]  (B) M4 — R 7 V4L 54 16 (104mg, 16 wmol) Fiids Z hEE M4 3 JE (AR (1)
Man,—PEG,,,,—OMe (82mg, 89 % , H= T F-3J M,5769) o

[0138]  (C) MRHE— M7 V2K ik M;—PEGy,0,—OMe (82mg, 14 1w mol) figifk M 1y 43 21| JG 4 iR
ARIK) PG504 (45mg, 42% , B TFH M,7401) » 'H NMR (400MHz, D,0) & 5. 34-4. 87 (m, TH) , 4. 71—
3.97 (m, 20H), 3. 76-3. 35 (m, 432H), 3. 23 (s, 3H, OMe) »

[0139]  SEJiiifh] 5 :PEG,0, 2 JUhIRER (PG506)
[0140]

20



CN 104119404 A OB B 18/35 Tt
G
=8 G
By 1
X0 i PGEE0G X = B0;Naw H
o

{ #a PEGgpo-OMe)

[0141]  (A) 1 PEGy,0,—OMe FTHEIR K TMSOTE AL ATiA W %G (15) (60mg, 36. 5umol) L
PEGy000~0Me (110mg, 55. 0 b mol) [I¥R-A W) M 15 I TC BRI A 17 (96mg, 74% ) o 'H
NMR (400MHz, CDC1,) 6 5.28-5. 13, 5. 00-4. 87, 4. 27-3. 40 (3m, ¥F£ H, 01", 2", 37", 4" 5"
' 6a"", 6b"", OCH,CH,0), 3. 34 (s, 3H, OMe) , 2. 15-1. 94 (165, 3H &>, COMe) »

[0142]  (B) WA — M7 A& 17 W25 SRS TS 21 JE ELIER T PEGye0—0Me £ T
B (63mg,81% ) o HZBRRV AR — P AL stk e A H T F — 2 KMV,

[0143]  (O) MR — A7 iERR AL L B) (K7Wl i 43 2100 (o AR 1 BT i b i Ak
1) (PG506) (47mg,68% ) 'H NMR (400MHz, D,0) & 5. 34-3. 97 (m, 498H), 3. 80—3. 35 (m, 81
1), 3. 23 (s, 3H, OMe) .

[0144]  SZjifh] 6 :PG502

[0145]

3

5

Ny

Hly

=X

[o146]  Z%ALY 19

[0147] ¥4 LB HE 12(270mg, 175 1 mol) « TMSN, (60mg, 525 umol) LA & SnCl, (1M £F DCM
HIR) 200 0 L) 7EJE7K DOM(20mL) Hh s v 7E FE I P b i A, MNP N (3 &) 1
TMSN, 11 SnC1, Ff H kS 7E EmE B R B FE ik 2. N VKR NaHCO, ( MR K9 ) FF Hofs
PR VR EtOAc ZEHY, I ShoK ¥k, 28 R UL RCHAT IN 3 (10g FeE i, R B2 i, 50250
% 75:25Et0Ac: Hx) 4bFE M T 73 5 218mg (82 % ) & & AW 19. 'H NMR (400MHz, CDC1,) &
5.52(d, 1H,J = 2.0,H1",5.29-5. 12 (m, 8H), 5. 02—4. 87 (m, 7H) , 4. 29-3. 76 (m, 19H) , 2. 18-
1. 95 (m, 48H) ;"°C NMR(100MHz, CDC1,) & 170.5(9), 170.5(7), 170.5(6), 170. 4, 170. 3, 170
.2,170.1,169.9(9), 169.9(8), 169. 9(5), 169. 7(3), 169. 6 (9), 169. 6 (6), 169. 6, 169. 5, 16
9.3,99.3(0),99.2(7),99.1,99.0,88.1,75.2,75. 1,74.8,71. 1,70. 9, 70. 8, 70. 6, 69. 7, 6
9.5,69.4,69.2,68.3,67.3,66.8,66.7,65.5(9),65.5(8),62.6,62.2,62.0,61.7,20.8(8
), 20.8(6), 20.8,20.7,20.6(2),20.5(8),20.5(7),20.5, X T Cy,Hg,N,0,, [ HRMS +f & 1}
[M+H] "1526. 4583, SZill{E 1526. 4557,

[0148]
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[0149]  1- 4R —1- a - R4 SBEIZ I 4 SR IS 21

[0150] 4% 19(32mg, 21 wmol) \PPh, (11mg,42. 6 u mol) FIA4 ZWESL (7. 3mg, 43w mol) 7F
TR NG (Gml) W EIESTEAE 0°CHiFE 4 N/ AR G 7E RIS A - I EtOAc FT NaHCO, ( 1 A1
IKEHE) FF B ik A HLZ KBRS AR 5 5 (MgS0,) BLRIHAT N (il (kB2 LN 60: 40
4 90:10 EtOAc:Hx) 4LFHM TSR] 11. 4mg (33% ) (KA H —465% B PPh,/PPh.O [KERZ 21.
"H NMR (400MHz, CDCL,) & 7. 36-7. 32(m, 2H), 7. 18 (br d, 1H, ] = 8. 1, NH), 7. 00—6. 90 (m, 3H)
,5.79(dd, 1H, J = 3.8, 8. 2,H1"), 5. 32-4. 97 (m, 15H), 4. 60-3. 76 (m, 21H) , 2. 20-1. 95 (m, 48H
,Ac0) o X CrolgoNO,; FJ HRMS THELAE [M+H] 1634. 5045, SEIU{E 1634. 5002,

[0151]

2

Gl
PG502 X = 804Na & H %@
o

[0152]  PG502

[0153] B FTiR 4 LR NS 21 (11mg, 6. 7Tumol) M2 LWEFEL I HAR 3 — & 7 iE AL i 76
AT JE153) 6mg (34%, T 2 25 ) 1 PG502. 'H NMR (400MHz, D,0, ¥57IE4EMHT ) ©
7.30-7. 21 (m, 2H, ArH"), 6. 96-6. 84 (m, 3H, ArH>"), 5. 56—3. 59 (m, 30H 52 JR 45 52 W) ) o
[0154]  sZjifs) 7 :PG503

[0155]

i

LB é\xz
¥ P'«grm“

[0156]  1- B4R —1- a — B R OB A LR 22

[01571 ¥4 19(70mg,46 u mol) 5 Adam & 1L 7] (2mg) 7F 2:1EtOAc:EtOH(3mL) & W) VR &

WIAE H, (100psi) FHEHEER, 2R 508, 28 & VA oK me 3L 78 % . IMANERAE T

% N- FR BRI WE i B (31mg, 68 wmol) AT ImL JG/KMERE I H 4 P iR VB A AE D T

W 60°C N 3 Ko ¥ Tl il 25 & IF B AT NG (9. 4gBtN PRk IR, B FE HE M

75:25Et0Ac:Hx & 30:70MeOH: EtOAc) Ak 3 M 1My 15 2 30. 8mg (36 %, 28 1k Wy 425 ¥ ) [ I iz
22
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22, 'H NMR(400MHz, CDC1,) 6 7.41(br d,1H,J = 9.4,NH),6.47,6.17(2Xbr s, 2X 1H,
Tk V. 1% NHs), 5. 40 (brd, 1H, J = 9.4, H1"), 5. 40—4. 90 (m, 16H), 4. 52(dd, 1H, ] = 4.9, 7. 5,
oY) & -H4), 4. 36-3. 72 (m, 20H), 3. 25-3. 12(m, 3H), 2. 91 (dd, 1H, ] = 5.0,13.0, 4= ¥
% -H5A), 2. 75(d, 1H, ] = 12. 9, M2 -15B), 2. 27-1. 96 (m, 52H), 1. 82-1. 29 (m, 12H, ¢

BE) o
[0158]

£ 1 W l
PG603 X = S0Na i H g aém“

[0159]  PG503
[0160] 4 F ik 4> & B2 15 22 (30mg, 16. 3umol) i 2 & B 55 UL A W 40 — % 7 v T 4k
M AE VA TR 2 05 19 3 28mg (61 %, X T 2 25 ) 9 PG503. 'H NMR (400MHz, D,0, ¥
) s 4 B, 5% W R B S A AR B2 i ) 8 5.60-4. 75 (m, TH, ¥ Hs), 4.68(dd, 1H, J
= 4.7,7.2, £ Y % -H4),4.60-3.60(m, 26H, B Hs),4.21(dd, IH, ] =
4.4,7.2, & 4 #F -H3),3.33-3.16(m, 1H, 4 ¥ & -H2),3.07-2.97(m, 3H, & ¥
% ~HBA+CH,N), 2. 92(dd, 1H, J = 4.9, 13. 5, A4 % -H5B), 2. 33-2. 14 (m, 2H, COCH,B) , 2. 09 (
t, 2H, J = 7.4, COCH,A), 1. 63—1. 15 (m, 12H, %555 ) .

[0161]  =Zjififs 8 :PGH05

[0162]

¥ %%

By

[o163] ZALY) 31.

[0164] 4 7 2 /N BEA B IS (500mg, 273 1 mol) « TMSN, (83mg, 726 umol) F1 SnCl, ( 7
DCM A ) IM, 145 1w L) /£ 2 7K DCM(20mL) 77 Y375 Y 28 I A 40 46 ok 5. m B n 22 19
TMSN, (50 1 L) A1 SnC1, ( ££ DCM A ) IM, 100 1 L) I H. 4k 4k 76 BB A R Bk i 2. oA
UKFH NaHCO, ( MIFIZKES I ) B4 PRI A9 FH EtOAc FEHL, F EhaKPedsk, 28 % LR AT IN
i (10g TER, BEFE Ve, 75:20 %8 80: 20Et0Ac:Hx) Ak PE M 11 15 1 488mg (98% ) B H AL
M) 31, 'H NMR(400MHz, CDC1,) & :5.30-5. 11 (m, 11H), 4. 93 (t, 1H, J = 9.9),4. 72(dd, 1H, J
= 4.0,10.5),4.68-4.57 (m, 6H), 4. 44-3. 67 (m, 23H), 2. 09-1. 85 (m, 57H) » '°C
NMR (100MHz, CDC1,) & :170.3(4), 170. 3(1), 170. 2(7), 170. 2, 170. 1 (4), 170. 1 (0), 170. 0 (
7),170. 0, 169. 6, 169. 4, 169. 3, 169. 2(3), 169. 2(2), 169. 1 (7), 169. 1 (4), 169. 1 (1), 95. 5(
0),95.4(5),95.4,95.3,87.1,74.7,73.9,73.3,73.2,72.2,71. 4, 71. 3, 71. 2(4), 71. 2 (1),
70.2,70. 1,69. 8,69. 0, 68. 8,68.7,68.2,67.7,62.4,62.3,62.1(8),62.1(6),62.0,61.1,3
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0.0,20.5(5),20.5(3), 20.5(0),20.4(6), 20. 3(3), 20.2(8),20.2(4),20.2(2),
[0165]

X =80,Na % H Hs
[0166]  PG505
[0167] ATk B ALY 31 (97mg, 54 umol) At 2 ZEEEE I HARHE — & 7 V2T 4k A iy £
AT 2 J51533) 66mg (41 %, Xt T 2 25 ) ¥ PG505, 'H NMR(400MHz, D,0, ¥ 71 Fs 45 1] )
§ :3.69-5. 78 (m, 42H SZ ¥ R 4G5I ) o
[0168]  sLjf] 9 :PG515

[0169]
N3 N3
Bz Bz
el — wgaé%
Ohle R
32 E: IIR=Ac
3R = C(=NH)CCly

[0170]  6- B % —6- Hi% -2, 3, 4- = -0- ZRPBLIE — o« -D- T et A = AL SRR
(34)
[0171]  (A) #% H,50,(0.5mL) B A 3| fr & 6 M 1 (32) [29] (1. 52g, 2. 9mmol) &
Ac,0(10mL) fF AcOH (5mL) ¥R (0° ) ¥ P JF HAFE ik & PR &9 (0° — =i,
o/n) o ZHr I NaOAc (1. 0g) E.2 pH>5. 0 LA SAR JG H MeOH (3mL) ALFEFTIRIES ). i iE
FriRIE AV HAEALFE (EtOAc) FTRSF(10-20% EtOAc/ Tkt ) Z IZ8 R Mdkzgk ()
JIT IR 5 70 AT R BB A5 31 (B AR I ik SR IR (33) (1. 12g,70% ) .
[0172]  (B) # I & & M5 (196mg, 2. 13mmol) Jn A i # ) T if & 2 B5 (33) (1. 08g,
1. 94mmo1) £F DMF (10mL) = ¥R IF Bk & iRa ) (65° , 15 7381 ) o K
VRS W BRI AE A NaCl T HESEL (EtOAc) o 28K TR A HLIE LA AT RSF(10-30%
EtOAc/ Tt ) ALTE M3 BTG (888me) o FiZikRMIL78 K (2X100mL CH,CN) BA K
AN A B RER R T — RO
[0173]  (C) K DBU W) IAZKA B) (LA E) KT (888mg) & C1,CN(2. OmL,
20mmo1) fF 1, 2-DCE (8mL) = AI¥ v T JF B4 HE iR & IR &4 (0° — =3, 1h) . #
JIT IR VR A ) 1 U, 28 R TR v R 0T L I ik R W kAT FC(10-30 % EtOAc/ Tkt ) Ak
T A5 3 T €6 AR 19 BT 38 W % 6 (34) (777mg, 61 %,2 25 ) o 'H NMR (400MHz, CDC1,)
6 8.88(br s, 1H,NH), 8. 10-7. 22 (m, 15H, ArH), 6. 56 (d, 1H, J, ,2. OHz, H1), 5. 99 (dd, 1H,
Js 1059 6Hz, H4), 5. 94-5. 88 (m, 21, H2, 3), 4. 44 (ddd, 1H, J; (2. 8, 5. 6Hz, H5), 3. 54 (dd, 1
H, Jg s13. 6Hz, H6) , 3. 47 (dd, 1H, H6) » "*C NMR (100MHz, CDC1,) 8 165. 61, 165. 37, 159. 95, 13
4. 00, 133.92, 133. 58, 130. 25, 130. 05, 129. 12, 129. 04, 128. 97, 128. 91, 128. 76, 128. 74, 12
24
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8.57,94.62,73. 03, 69. 69, 68. 90, 67. 05, 51. 06,

[0174]
Bz
r
azon/oé% %% RO™ éﬁ
B20~ - a
———————
B2O
BzO
BzO
38 ©Bn %%n

b BRoE

[0175]  “FJE (6- & 2 —6- i 4l —a -D— H S ML 8% 2L ) - (1 — 3) - (a -D— T &5 nik i #
) -1 = 3)—(a-D- HEgmtmist ) - (1 — 2) - (a -D- H ML) (37)

[0176]  (A) K FTik W HZEE (34) (93mg, 141 umol) . FTIREE (35) (90mg,94. 1 umol) F14r 1
i (50mg [KI3A ¥ A ) 76 1, 2-DCE (3mL) W VRS9 TMSOTE (10 1 L, 55. 1 nmol) ZbF I H.
PLFEFTIA & IFNRAY (00 — =030, 20 7381 ) o SIAELN(L00 1 L) , I UEFTIRR G UL S 2%
RITREF o PR IR S WHEAT FC(10-40% EtOAc/ Tkt ) AbFH M I #5275 bR i ok
SR (36) (68mg, 57% ) o T NMR(400MHz, CDC1,) 8 8.80-7. 12 (m, 65H, ArH), 6. 01 (dd,
H, Js 4y 59. 9Hz, H4™), 5. 96 (dd, 1H, J, , , s9. 9Hz, H4"), 5.92(dd, 1H, J, , , ;9. 6Hz, H4™), 5. 8
3(dd, 1H, J, ;3. 3Hz, H3"), 5. 79.(dd, 1H, J, ,2. 0, J, ;3. 3Hz, H2"), 5. 70 (dd, 1H, J, , , ;9. 9Hz, H4
"), 5.50(dd, 1H, J, ;3. 3Hz, H3"), 5. 36 (d, 1H, J, ,1. THz, HI'™), 5. 29 (dd, 1H, J, ;3. OHz, H2"")
,5.23(d, 1H, H1™), 5. 18(dd, 1H, J, ,1. 9Hz, H2"), 5. 16 (d, 1H, J, ,1. 6Hz, H1"), 4. 87 (d, 1H, HI®
"), 4. 72-4. 24 (m, 14H, H2", H3"™ " H5 ™ HE ) | 3. 99 (ddd, 1H, J5 ¢2. 9, 3. 4Hz, H5"), 3. 02(d
d, 1H, Jg ¢13. 5Hz, H6™), 2, 83 (dd, 1H, H6™) .

[0177]  (B) MR — I VEH Tk 25 R I (36) (63mg, 31 wmol) AT REAC#JF HA4 prik
FRARWHAT @I (C18,0-10% MeOH/H,0) AbFE M 1M 3 21 0 (LB ERR (G BTk DU B (37) (15mg,
62% ). "H NMR (400MHz, MeOD) 8 7. 34-7. 22 (m, 5H, ArH), 5. 12(d, 1H, J, ,1. 5Hz, Hla), 5. 09 (
d, 11, J, ,1. THz, H1b), 5. 07 (d, 1H, J, ,1. 6Hz, Hic), 4. 92(d, 1H, J, ,1. 9Hz, Hld), 4. 71, 4. 48 (A
B VY EE W& [y AB, J11. THz, CH,Ph), 4. 14 (dd, 1H, J, ;3. OHz, H2a), 4. 19 (dd, 1H, J, ;3. 2Hz, H2b),
3.96 (dd, 1H, J, ;3. 4Hz, H2c), 3. 94 (dd, 1H, J, ,9. 4Hz, H3b), 3. 88-3. 52 (m, 19H, H2d, H3a, c, d
, Hda—d, H5a—d, H6a—d), 3. 44 (dd, 1H, J; (6. 3, J; s10. 1Hz, H6") .

[0178]

X0 Q
X0 -
PG516 X= SO;Na # H X0

OBn
[0179] PG515
[o180]  HRHE— & 77 V2 Fr ik DU 37 (12mg, 15. 3 wmol) st Ak AT A8 72 VR T4 2 J5 15 31l
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14mg (38% , X T 2 25 ) W) PG515, 'H NMR (500MHz, D,0) 8 7.47-7.37 (m, 1H, ArH), 5. 45-4. 0
2 (m, 20H, C17, 271, 30 471 51 6a™™, 6b' M, CH,Ph), 3. 69-3. 67 (m, 1H, H6b™) ,

[0181]  sZjif] 10 :PG509

[0182]

OBZ
B2O~

38 R = WAE
J9R=H

[0183]  FIJE 3-0-(2, 4, 6- = -0~ KWL — a -D- HEMmpERE ) -2, 4, 6- = -0- KL
5 —a -D- H &t iEE (39)

[0184]  (A) ¥ 3-0- AN ZE —2,4,6— = -0- K FIEEIE —a -D- HEEM MR R LR &
W2 ls [26] (410mg, 0. 57mmol) 5 FIHE 2, 4, 6- = —0- 2 I EERE — o -D— H Znt i 15 [26]
(300mg, 0. 51mmo1) £ 1, 2-DCE (6mL) KRS Y LES 157 (700mg FI3A K K ) 1746 T H

TMSOTE (30 1 L, 0. 17mmol) ALEEI H i+ prid & I HIREY (0° — =, 30 7780 ) 5IA
Et,N(100 v L) , I JEFTIRTR AW UL S 2 R T s 5o ¥ Ik B R 14T FC(10-50% EtOAc/
Ot ) AL IE A T R HAS 210 (U IR I — 8 38,

[0185]  (B) # PdCl,(40mg) fnZ>kRH (A) IR ¥)1E MeOH (10mL) 5 1, 2-DCE (10mL)
(% T 3F BN AITR & I RS (T0° ,40 4380 ) o 2R FTRBFIIF B irid ik 429
AT FC(10-50% EtOAc/ Tkt ) AbFH A TS 2 (o R K Fr ik i (39) (316mg, 68%,2 35 )
BT 'H A °C NMR(CDC1,) Y6 54830k [26] H LR 1AL AL

[0186]

O "
OH

Hi ) H
HO" 9
40 Me

[0187]  FFJE (a -D- HERMEMREIL ) - (1 — 3) —(a -D- HEE ML ) (40)
[0188]  AR¥E—E 7 T IREE (39) (10mg, 0. 10mmol) UEAT FEAS e M T 75 1) T €2 VPR 1

BTk — ¥ (40) (3mg,85% ), F4E STk [30,31] H4RIE K] NMR Ak
[0189]
oX
5 ox

*%o X
KOy 3
e
PGEOY %= B0OsNa

[0190]  PG509.

[o191] AR 4 — & J7 ¥ % P iR = Bk 40 (25mg, 70w mol) filt 4k A 1T 7E & 5 T B 2

Jio8 # 2Tmg(36 % ) [ PG509. 'H NMR (400MHz, D,0) 8 5.26(d, 1H, J, ,1. 8Hz ;

H1'"), 4.98(dd, 1H, J, ,2. 4Hz ;H2"), 4. 87 (d, 1H, J, ,1. 9Hz ;H1"), 4. 60~4. 55 (m, 1H ;
26
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H3™), 4. 53 (dd, 1H, J, ,2. 3Hz ;H2"), 4. 41-4. 19 (m, 5H ;H4", 4", 6a’, 6a™, 6b™), 4. 15 (dd, 1H, J,
9. 3Hz ;H3"), 4. 06-3. 91 (m, 3H ;H5", 5", 6b"), 3. 29 (s, 3H ;0CH,) »

[0192]  sZjif] 11 :PG508

[0193]

41 R = M
42R=H

[0194] AL 3-0-[3-0-(2, 4, 6— = —0- K FWEHEE — a -D- HEEMLHEIL) -2, 4, 6- = —0- X
PCEE - a -D- H EENLMEREZE 1-2, 4, 6— = —0- ZRPELEL — o -D- TR ML pE & (42)

[0195]  (A) ¥ 3-0- MTAZE -2, 4, 6- = -0- ZKPELEE — o -D- T EgMLIIE =R W SR
fig (269mg, 0. 37mmol) 5T iREE (39) (306mg, 0. 31mmol) 7F 1, 2-DCE (5mL) 1 (VRS WAL Sy
Fh (100mg 19 3A MK ) [IAEZE T A TMSOTE (20 1 L, 0. 11mmol) Ab3EIF ELpHE AT ik 4 I 11
BAEY (0° =235, 30 73%0) o GINEtN100 0 L), i3 rikiR &Y LA 28 K Tk s, %
BT iE AR HEAT FC(10-50% EtOAc/ Tt ) AbFE T KA LA 31 TE (iR 1R BT ik — 4 41,

[o196]  (B) ¥ PdCl, (40mg) 2 3k H (A) 1 7= ¥ 7E MeOH (10mL) 5 1, 2-DCE (10mL) H
I IF AR A (T0° 5,40 438 ) o 28 RITIR I HAG P ik & R W idk AT
FC(10-50 % EtOAc/ TLt ) Ab 3 M T 73 3 JE (i R (19 B id B (42) (316g,70%,2 25 ) o 'H
NMR (400MHz, CDC1,) & 8. 14-7. 22 (m, 45H, ArH), 6. 63 (dd, 1H, Jyir orrrl- 8, Jorrr srre3- 3Hz, H2"
Y, 5.94(dd, 1H, Jsp 110 0, Jygrr 5190 10. OHz, HA™Y) | 5,84 (dd, 1H, Jypp 119- 9, Jurr, s1:9. 9Hz, H4
"), 5.48(dd, 1H, Jy; 419. 8, Jup 59. 8Hz, H4Y), 5. 26 (d, 1H, J,; o;1. 9Hz, H1Y), 5. 22 (dd, 1H, J 11 o1y
2.1, Jory 1i3- OHz, H2™), 4. 91 (d, 1H, HI™), 4. 90 (dd, 1H, J,; 53. 2Hz, H2"), 4. 86 (dd, 1H, J,; o
1. THz, H1'™), 4. 67-4. 63 (, 120, H3', 3", 3", 5%, 5™ 5" 6", 6", 6™) , '>C NMR (100MHz, CDC1,)
5 166. 49, 166. 38, 166. 25, 166. 07, 165. 94, 165. 77, 165. 63, 165. 19, 165. 15, 133. 80, 133.

60, 133. 61, 133. 58, 133. 52, 133. 06, 130. 22, 130. 16, 130. 09, 130. 05, 130. 16, 129. 97, 129.

9, 129. 88, 129. 84, 129. 51, 129. 17, 129. 01, 128. 85, 128. 63, 128. 53, 128. 5, 128. 46, 99. 35,

99. 24, 98. 73, 76. 48, 76. 12, 72. 45, 71. 77, 71. 64, 69. 93, 69. 7, 69. 01, 68. 86, 68. 6, 68. 53, 6

7.82,63.17,62.79, 62. 41, 55. 66 ;ESMS:m/z1373. 4 [M-Bz+H+Na] ", 1269. 4 [M-2Bz+2H+Na] ",
[0197]

Ohe

43
[0198]  FFJE (a -D- HEEMEMMIZEE ) - (1 — 3) —Ca -D- HERMLHEIL ) - (1 = 3) - (a -D-H
EE LR ) (43)

[0199]  ARE—f% 5 1 T IAREE (42) (115mg, 0. 79mmo 1) BEAT BE AT Hi M T 15 31 T €6 iR 11
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FITik =Bk (43) (35mg, 86 % ), M3 4 Sk [32] HHRE ) NMR #fith . HRMS:m/z519. 1862 [M+H]"

, 541. 1646 [M+Na] ",
X
. %
"%Sgg, X
x&jn

[0200]
2
Okle

PGSOS X =S0sNa g H

[0201]  PG508.

[0202] AR 4B — f& 7 % BT iR = BE 43(25mg, 49 umol) Tl 4k M T 7E VA U T 2
Jio 3 F 36mg(49 % ) K PG508. 'H NMR(400MHz,D,0) 8 5.26(d, 1H, J, ,1. 9Hz ;
H1™Y), 5.22(d, 1H, J, 1. 8Hz sH1™), 5. 04 (dd, 1H, J, ;2. 4Hz ;H2"), 4. 89 (d, 1H, J, ,1. 6Hz ;
H1Y), 4. 76-4. 75 (m, 1H ;H2™), 4. 60-4. 55 (m, 1H ;H3'™), 4. 55 (dd, 1H, J, ;3. 1Hz ;H2"), 4. 50 (d
d, 1H, J; 9. 6, J, 9. THz ;H4A™), 4. 41-4. 12, 4. 04-3. 91 (m, 12H ;H3", 47, 47, 57 6a’ ™, 6"
), 4.10(dd, 1H, J; ,9. 5Hz ;H3"), 3. 29 (s, 3H ;0CH,) ,

[0203]  “=Zjififs] 12 :PGH12

[0204]
OH
OH oH
HO o X OH
P
= HO"Q 4 OgH
mef G
o7
BrO~N Q
BnO
44 B

Bn
(0205~ 3 (3-0- 4 74 3 —a D= H % Mg B 25 )~ (1 — 3)—Ca D~ H 5 1t 1
5= D= (a-D- HEBMHHIE)-( —~ -G, 4,6 = 0- I o -D- H FNHH
) (44)
[0206]  Kidt (/A7) IHAAE MeOH (6mL) (AT JLK F IR (28) (115mg, 0. 79mmol) H
DRI IR G IR A (ZMR o/n) o K FTIRIREW AT (Dowex50X8, H) , iy H.
W TR B TR 45 L S HEAT PC(0-10% MeOH/CH,C1,) AbFH A T 73 31 JE C iR (1 BTk DU 32 Tk
(44) (89mg,64% ) » 'H NMR(CD,0D) & 7.33-7.13(m, 20H, ArH), 6. 02-5. 92 (m, 1H, CH = CH,)
, 5. 32-5. 27, 5. 11-5. 09 (2m, 2H, CH = CH,), 5. 10(d, 111, J, , L. 4Hz, Hla), 5. 09 (d, 11, J, ,1. 5H
2,H1b), 5. 03 (d, 1H, J, ,1. 2Hz, Hic), 4. 97 (d, 1H, J, 1. 4Hz, H1d), 4. 74, 4. 49 (2d, ABq £ AB, J
4 u10. 9z, PhCH,~a), 4. 67, 4. 48 (2d, ABq [ AB, J, ,11. 8Hz, PhCH,-b) , 4. 65, 4. 58 (2d, ABq ] A
B, Jyyll. 6Hz, PhCH,~c), 4. 57, 4. 51 (2d, ABq [{J AB, Jy 412. 4Hz, PhCH,~d), 4. 21-3. 62 (m, 26H, H
27 3T 4T 5T Jeat 6b" Y, OCH,CH = ) o
[0207]
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X0 Q Oéx
P
= Xor 5 .
o
By
PG512 X =S0Na mH BrO
Brl

QBn

[0208]  PG512

[0200] MR ¥ — ML 77 iK% B i DU B 44 (23mg, 21. 5 umol) it b A 1M 45 21 0 485 AR 1)
PG512 (26mg,61% ) » 'H NMR (400MHz, D,0) 8 7.32-7. 18, 7. 00-6. 98 (2m, 20H, ArH), 5. 88-5.
78 (m, 1H, CH = CH,), 5. 30-5. 23, 5. 08-5. 04, 4. 91-4. 90, 4. 83~4. 82, 4. 71-4. 08, 4. 00-3. 89,

3.73-3. 70, 3. 62-3. 45 (8m, 40H, CH = CH,, OCH,CH, H1-6""", PhCH™) .

[0210]  =Zjiffs) 13 :PG513
[0211]

C
45 - HE

[0212] ¥ FF & PO 5 355 B (44) (62mg, 50 umol) 5 Pd(OH), (10mg i) 10 % 7E C L) #F
THF (1mL) F1 H,0 (ImL) = KIS WLE H, (100p. s. i.) (3 o/n) FHiH:. HprdiR &t
BE, Wi UL R 3T FC (S10, 5H,0) AR FH AT A5 31 o (L B3 R 1K ik TA 2k (45) (32mg, 73% ) o
'H NMR(D,0) 6 5.22(br s, 1H, Hla),5.00(d, 1H, J, ,1. 7THz, H1b), 4. 97 (d, 1H, J, ,1. 6Hz, Hlc)
,4.87(d, 1H, J, ,1. 8Hz, H1d), 4. 11-4. 07, 3. 91-3. 35 (2m, 26H, H2"™", 3", 4" 5 62", 6b
" 0CH,), 1. 50-1. 42 (m, 2H, CH,CH,), 0. 76 (t, 3H, J; 47. 2Hz, CH,CH,) »

[0213]
%
X
Xo i %
o i
% g E.Q OXX
% -S'% §.S
o
K s

PGBIS X=50Ma st g

[0

[0214] PG513
[0215] MR G — fZ J7 25 K Py ik PY B 45 (21mg, 29. 6 wmol) T A4 A T 15 31 TG (2 8 AR
) PG513(29mg,34 % ). 'H NMR (D,0) 8 5.61(d, 1H, Ji.22. 3Hz ;Hla),5.61(br s, 1H;
Hlb), 5. 32(d, 1H, Ji 1. 8Hz ;Hle), 5. 26 (d, 1H, Ji22. OHz ;H1d), 4. 90-4. 88, 4. 77-4. 31, 4.
23-4. 04, 3.98-3. 81, 3. 57-3. 51, 3. 41-3. 36 (6m, 26H, OCH,CH,, H2-6""), 1. 48-1. 39 (m, 1H ;
CH,CH,), 0. 76 (dd, 1H, J; 47. 4Hz ;CH,CH,)
[0216]  SZjitafs 14 :PG510
[0217]
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S0
SO
o
OH D{-‘éﬂsﬁa
= m by
HDHO mﬂﬁ‘?
OMe Ohe
46

PG510

[0218]  HR#E— M 7 V24 ik 2 JolE 46 [31] (22mg, 61. 7 wmol) Tk AT 15 20 €8 AR
[¥) PG510 (46mg, 70% ) » 'H NMR(D,0) & 5.10(d, 1H, J, ;2. OHz ;H1'), 4. 90 (d, 1H, J, ,2. OHz ;
H1Y), 4.78(dd, 1H, J, ;3. OHz ;H2'), 4. 73 (dd, 1H, J, ;3. 1Hz ;H2"), 4. 64-4. 40 (m, 1H ;
H3™), 4.52(dd, 1H, J, ,9. 5Hz ;H3"), 4. 33-4. 30 (m, 2H ;H4", 6a™), 4. 22(dd, 1H, J, ;9. THz ;
HAY), 4. 12-4. 04 (m, 2H ;H5™, 6b™), 3. 96-3. 90 (m, 2H ;H5, 6a'), 3. 76 (dd, 1H, J; 5,8. 6, Jeu 611
. 3Hz ;H6b"), 3. 31 (s, 3H ;0CH,).

[0219]  SEjiEf 15 :PG511

[0220]
ﬁ”H 080;Na
: SO:,N&
Hﬂﬁg GgH G%C!s&am
AR 4&8:

HO Na03SO
OMe

ad PG511
[0221]  AR¥E — M 754 BT ik 2 sl 47[31] (20mg, 56 1 mol) T Ak, A 1y 43 21| TG 2 8 K
W) PGH11(29mg, 48 % ). 'H NMR(D,0) 8 5.36(d, 1H, J, ,2. 2Hz ;H1™), 4. 90 (br s, 1H ;
H2™), 4.87(d, 11, J, ,2. 1Hz sH1Y), 4. 74 (dd, 1H, J, ;3. OHz ;H2"), 4. 58-4. 40, 4. 29-4. 10, 3. 8
8-3. 85 (3m, 10H, H3—-6"""), 3. 30 (s, 3H ;0CH,) .

[0222]  sLCjiEfd] 16 :PGH14
[0223]
=5 G
P
oo LS
m&g
L

[0224] BEA) 18

[0225]  (A) ¥ = AL = 2 ZEBE4L 4 (25Tmg, 1. 81mmol) 1212 b in A 22 it ik 4> L 1R iR
12(700mg, 0. 453mmol) 5 6— & —1- © ¥ (492. Tmg, 2. 721mmol) 7F DCE (20mL, 3A 4% T
i) B B I BB TR VRS AR T AR 60 CHERE 72 AN/ B BT IR TR D,
A Et Nt AT, H DCM (30mL) #48E, FH M1 NaHCO, BE%%, T4 (MgS0,) UL & 34T IN (il (hk
2, 6 B VB i, 40:60 2 100:0Et0Ac: Hx) 4k FE M ifi $2 1t 340mg (0. 204mmo1,45. 0 % ) ] f
W 6- WA, 'H NMR (400MHz, CDC1,) 8 :5. 25-5. 08 (m, 8H) , 4. 98—4. 81 (m, 8H) , 4. 25—
3.70(m, 19H), 3. 607 (dt, 1H, ] = 9.553, ] = 6. 635, 0CH,A), 3. 354 (dt, 1H, ] = 9.641,] =
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6. 637, OCH,B), 3. 33 (t, 2H, ] = 6. 700, CH,Br), 2. 104, 2. 096, 2. 09, 2. 06, 2. 043, 2. 038, 2. 03
6, 2. 033, 2. 029, 2.02,2.01, 1. 97, 1. 95, 1. 94 f1 1. 90 (16x S, 48H, OAc), 1. 85—1. 74 (m, 2H, CH
,), 1. 59-1. 46 (m, 2H, CH,), 1. 44-1. 35 (m, 2H, CH,), 1. 35—1. 25 (m, 2H, CH,) ;'°C NMR(CDC1,, 100
MHz) : 170. 42, 170. 41, 170. 39, 170. 28, 170. 16, 170. 07, 169. 96, 169. 94, 169. 83, 169. 77, 16
9. 58, 169. 52, 169. 45, 169. 36, 169. 25 (19xC0), 99. 10, 98. 83, 98. 75, 98. 01 (# —C1), 76. 96,
75. 00, 74. 83, 74. 75, 70. 96, 70. 82, 70. 70, 70. 08, 69. 49, 69. 28, 69. 16, 68. 24, 68. 17, 68. 04,
67. 20, 66. 65, 66. 60, 66. 09, 65. 44, 62. 41, 62. 31, 61. 86, LL K 61. 54 ( HERRHERRKE —C1 LK
TR —CH,0), 33. 49, 32. 32, 29. 43, 28. 92, 27. 59, 25. 12 (6x ¥R C.3& —CH,), 20. 73, 20. 71, 20
. 68, 20. 62, 20. 56, 20. 47, 20. 44, 20. 41, (Ac—CH,), 13. 85 (CH,Br) »

[0226]  (B) K >k H (A) [ 6~ & 2 B £ (340mg,0.204mmol) 55 & % 1t 4
(66mg, 1. 02mmol) 7E DMF (4mL) 97 [P ¥ AE 100 C ik 48 A~/ o Pk MLVR A0 1 TLC
ST R A AR IR DY T SR A (20me) IF H ARV iR IR -S it — 2 W 48
AN o g BTIR A IR A VA E UL AT I i (0:100 22 5:95DCM:MeOH) Ak ZH A 1 $2 11
21. 1mg (0. 013mmo1,6. 4% ) (KIS EY 18.

[0227]
% OH e ox

'%g ’ﬂx&g .
HO— , A 2o o |

o wgﬂa 3

"%ﬁfﬁ ";M'

O™y Oy
PGEI4 X =580sNa v H

48

[0228] PG514

[0229]  (A) 7EbRVE Zempl én 4544 F (2mL MeOH) ¥ ik B &AL 18 (21. 1mg, 0. 013mmol)

it 25 Z ek T HRAEE 12, 6mg (0. 013mmo1, 102% ) [¥1% TCHE 48,

[0230]  (B) #2 #% — M Wi MR 4k 1€ 75 v F SO, « = F iz Ak 2 Jr ik 22 JT B 48 (12. 6mg,

13. 2nmol) ML &R AR K PG514 (18. 4mg,54% ) » 'H NMR (D,0, 400MHz) : 5. 40-4. 6

9 (m, 8H), 4. 68-3. 41 (m, 27H), 3. 22(t, 2H, ] = 6.5), 1. 51 (br s, 5H), 1. 29 (br s, 5H) »

[0231] L&D AEYRL

[0232] AR T 4555

[0233] i F 3k T 3R 1 25 5 A9 T IL9R (SPR) WIS & 71 3R 560 kil & e AR X6 ik

AR ¥ FGF-1.FGF-2 FII VEGF [ 455266 7 o i il i JR B2 < 8] 5 70 A% I8 15 i 3R T

R XOAAE TR AR R S B AR PR R U S S A AR K BT U TR

TSI, T i 8 B AR K R - 5 Tl [ 2 I AR 45 G, AN A SPR Wi A2 % 384 I DA &% el

IR o FLUR B o T IRV 2 A A BRI B 10k DA o e A R 2 ) R 5k VB T I 8 fede i

50, Kyo BBPRE B Y ITRAR BAER B RITR HS 456460 i i, HRERINEI 454 2 ik 2k

K7 R LA, PR HERR PR AR S R 25 A 2 b 8 A B i HAmA s i mT gedE . 2

EXTTATA SR : BRI EAEHZ 11 Mt B X R.

[0234] X F Frid A K A7 4 A ia M IR, A PR Bk A AR S . CARR TH

[ 2 ARV A BSA- IFRAEDUESRE AR N RO AARAS G Bl &. 6] B4

WA O ke 1, 4- B T BB AR BOR T = e . XA K W, B
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R i) 2% R A8 2 i A T v R I R i DA R R AR R I B LA . 7E HBS-EP 22 i
(10mM HEPES, pH7. 4, 150mM NaCl, 3. 0mM EDTA L& 0.005% (v/v) ZEWLALERES 20) il &
454 2 FGF-1 Al VEGF [ECAE, 1 AE & 0. 3M NaCl f¥) HBS-EP 22 il i 45 & %2 FGF-2
LR [5] 7RV S /T, AR 4°COREE AT AT & A BRI AS E PR R AL o X TN
RAEY), UL 540 u L/ 73 8Py 5 50-200 v 1 ¥y IF HOWEAEX &5 G . Bra R g5 &
I HARAE 25°CHEAT o BIELL 40 1w L/ 3By 40 n L (19 AM NaCl BAKHEE L 40 w L/ 43 Bhi:
540 w L B G2 M BER AT BiTad 3 10 714

[0235] A FH BIA PEMY K1 (BTAcore) 73 B Ak By oo, (sensorgram) Fidi . F S50 % Bty 7o
R T SR R SO A B BAR S5 G 10 it 42, LU B 1 BT A 1 ith 2 i 2R 45 1 2 Z A
55 e R X o) A A KT () T IR S VR PR 2 TR B AH D BRI A it 2R A2 2 PR 1Y), IR R
T 1) 4G i N5 BT IR B 3 B R A I B9 96 B, LR BRI 3R 7R BTk 45 A iR B0 2 78 i A%
AT N AT . [34] BRI, AT LAASE Bk 77 7 R A3 S VKT AH T &5 5 v . % A
Ui 9 H 1 SR

l0236] P }"‘f‘{? lon

[0237]  Horp v 2 PTIRAHAT &5 G A CL A v, A2 BTk B oK 456 M i

[0238]  HENZAEVESS Z AT IR P IS G RR BOh 1L A et B0 R BRI, X T
[0239] P+ == PL

[0240] P P A TATR A KR PR AR, L2 TR, UL P o L 2R & AR - i
5, Frid~1-# 77 e

[0241] K, = [ilil

[0242] VAR Prid &7 FEa [5] I LIRER TR A

[0243]  [p]=[P] Bm__(_gg_“‘"_{i]s;'*[ﬂm) N J(Kc '*'[ﬁlﬁj*' Plex)’ (2] axlPlen
[0244] 25 HI K, (E2 A0 T IR &5 & 7 BRI 56 T [P] X [L] gy X BRI P K,
EH N &, FridER R TR E RN ERFIE. DR EREL G R XEKHF1
GAG BRI, 5 1, PI-88, AEAR P =R RN . [5] JERF 2 B A 50

[0245]  {FFH Microcon @BUERERIIFAT Frik RIF R AL .. Prd iAo T C &4k B
RARHS P2 R B T B E o S IR QB 22 (HS) [ B 38 MO 5 8 2= Bl v
Yo PrdRiAEef I JERE (Microcon YM-10) M43 B SE /N ISR B RAR HS I8 I 2=
Iy BS T ER .

[0246] DL 90 u L [AFAZE ST [ M,

[0247]  40mM LR ERZZ P (pH5. 0)

[0248] 0. lmg/mL BSA

[0249]  90ng AT HE

[0250] 2.5 u M°H bric i HS
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[0251] ik B IR FN I -

[0252]  DLATAA 20 43 5 57 il [ N, B i ik °H FR 10 (99 HS Ak, DA R AT SLAE 22°CF 47 10 43
Bho RGN FTIR HS TG 1A 56 9 HAr RIEH 20 0 LK 35 80 u L) 10mM B4R 25
(pH7. 0) VE& IF HA4 IR 100 u LA AMicrocon YM-10 FErh#srh, 4R 54 H LU K4 140008
B 5 et REE L PTIR R CUER ) o AT N E N TR T = 0 [OFE L. AT
BRE (HBMARR A 700 L) £E 22°C MY 2. 5 A/NEFAR E X TR 1 = A 20 0 L 254y
ERTAL IR,

[0253] {1 BTIAIT R = 0 JEE L ATR =4 2. 5 /NI SEAE fh 1K °He ZERTIRRT R = 0 5
BTk P30 2. 5 /NBTRE o TR 22 S R B B MR . i SR A0 31 AR T 25
PR IIEAT, X5 CL BRI 2 7 AH— 3 T AEAEHIR SN LR S 5 bRy EAH B
SEFTIRAE 55— AR IR AT R B H & . IR 1 PI-88 [ 1Cs, 42 0. 98 1 Mo,
[0254]  HUREAL

[0255]  ZHZAT AR 200 B 40 I ) S 2 35 784 [35] 5 s aliyZ s (HSV-1)K0S321 &
[36] . WINyberg %5 AP AT Frikb & bim de il . [13] faj i, Wk ie &4k
TSR EY) (A5 0.032-20 u M) 5 Frad i 25 (K2 200 Wk B B TR s S A7 Sfe I B ik
B PRSI NN R EE AT 40 BRI AR R AR . BeE (IR T R il s L 54 10
O3Eh, B TR IS IO 2 TR 40 i 3T HAE 37T°CH¥ H B AR iR 4 o8 2 B 2 AN, 555,
il BT R A IF HHAE Eagle’ s IRPR L T 77 5% (BMEM) i) 1% AT E RN =S
BRI . DL 1% 45 Al BRIV AR 3T CHEFRE L 3 22 Ja B A2 B ) P ad s 5 Wk T B AEA T
gett gt Bt 5. i H HSV-1 A& Y e AT 12 J m) 40 e o I AR BT i e 17 B 1 e 2k vh 3%
STAEMBERAAEY) (160, 032-20 w M) SRR FTIRAL G P HSV-1 1R 40 B v 40 i A% 5 (1)
R 18 3TCRFRTIRLEW 5 R4 3 K2 S, 193 20 Wk B B 16 G IF HLAE A 1M500
WA (Leica) HEAT AR E o 40 R IR B B 1 25 SR DL R 3 25 (1) 40 1) 40 A% % 1190 &5 SR o
SRR T B 1A R 1B o T RT AR 1Cs, (HA) T3 1 Hhe

[o256]  &ER

[0257]  4OFERTH 3 BTk I &5 SRy 38 1 A
[0258] 1

[0259]
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{44 KaFGF  EKbFGF  KNEGF XAr&8  HSV-1 HSV-1 #mfe-fy-
(o (o) (oM il bi 3 e
(ICs, uM  (ICo, pM (ICs, uM

PG500 12025 867 1.72+£0.19 1.830.483 2 1
PG501  144+8  68.3+2.9  1.67+0.11 1.64+0.406 1 0.4
PG502 66040 1129 7.1x0.6  2.02+0.284 7 5
PGS03 39070 848 7.2£0.6 1.85%0.311 2 3
PG504 36128  150+9 8.1+0.6 6.03x1.05 AR, 11
PG505  1960£300 137+12 4.8+0.4 1.04+0.147 3 6
PG506  88%17 114%13 3.5x0.8 2.12£0.152 10 7

[0260] 25483 T2V FOY

[0261] 2% [PS]- FRid L&D

[0262]  7EEA K H PO, ¥ i ik PG500.501.503.504.506 Fl1 P1-88 f] % juEE i & (A
2mg) T4 3 Ko FBEA/PMEAMIAN 1. 77mg (2. 0mCi) *°S0, « MEBE Z 545 2mg SO, « Me,N £
300 1 L Jo7K DMF (Aldrich, {8 HUBTHF 6 1 3A 43 0 808 ) & 50 u Lo [ i
A& S0, ZNEHFFR I 600 w L JosK DMF 3 HA3 Eeeb &AM 4 TR FE oin#a 60°
B4 66 DN/ DAL SO, ¢« Me,N(14mg, 78 300 1 L JE7K DMF 71 ) 3 HoK i3
BRI AE 60° R B TR/ MEA 21 2 =R IF HAE -80CREFZERr 4tk

[0263]  JE L I Na,CO, (B 1875 32 pH8-9 WML FI /KM ) H BEAFE S HE K, 28T IF HUkAT
SEC (Biogel P2,2.6X90cm, YLl 30mL/ /NiF, 5 434% / 4 ) AP, AFH 5aks — 7REHEL
#5JF H2 5 H CE ¥ DMB S RAS I 5 B M B . iR g a3k 2 b

[0264] 3K 2 U bRIC IR IR 45 R 1 B 45

[0265]

ot 2HEF () BAHCE XN SR P& (uCi/mg)
PI-88 2.8 99. 0% 38. 01
PG500 2.1 98. 7% 29.19
PG501 1.7 98. 0% 6. 56
PG503 L0 99, 2% 5. 49
PG504 5.0 98. 3% 6. 47
PG506 3.6 99. 0% 26.23

[0266]  Z54X3) 1 24AIF5T
[0267] ¥ A HEME Sprague Dawley KR (250-350g) o AL AR BhYIAE il i 56 2 Wi A A A
I RECE AR, L8 SR e AR AC R B0 2 PR A R AR . 3¢ Porthane”™
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ASE R B RRIR o 8 A 78 ST () 1) VA0 A S bk b 4 NS DL BT T8 22 A0S 50 B IR I 26
AU (B ME R i ) o ARE RS E KR TR R . S TR Y]
15 o P s 2 [ o 31 P ik B Michel 485110 2 Bk B ATAE1S rik KB BAA & Kiis
FNEHE. EMKE (1-4 /N SHTE] N CoHb IR 35 B ik 34 o

[0268] i ik VR 1 & R R AR A KT LA RO Ik R A7 SR ARG I 254 (S TR IR 2 b #h /K
(1)) MTIAS 2 1. 25mg/mL [#) 55 250 9 B R 1l 25 il 25 R B v W LA 2mL/ kg 1 551 & 1R AR A
M 2. 5mg/kg WY RLFAFR K SRR A P A . RS KRR 24 U Ik 7 B T B
0.5-10 b Cio. H TiXBF T I EKF EESE T S T PT-88 I 2 B3 1tk 1 T R &= AIK 10
{5 o FEHE B AT LS AR FI R 2 5 5415.30.45 2380, LU 1.1, 5.2.4.8.12.24.36 I
A8 AN/ AR MG AE S (~ 250 w L) o ¥ Pl Iy s S BB o 3 HAREE iR I 2K . 7E5¢
TR R I, S B A i B TV R B2 BRI (Nembuta 1®) A SE AT A S . LUt FHI 51
B2 )5 0-12h.12-24h PL K 24-48h IR RN S E) IR JF HUBCERZE 31 (~
16mL £ B K ) o ESEE E RN, B I P 9 Sl 1 5F HON 2 Brik 24-48h
Hett b o 5 i R VBCRH (7] ey i) ) TR) B R e S 26 1

[0260]  Krrfid (100w L) SRS TE TVEEY (500 1 L) 125 AL A2 2 6ml. SR A
Js AR T 00 58 T8O PRV B o AR R R (NG — DB IR e &9 ) TR 1
R FSERRE IF HAT AR KA 4 BRI A K. R 1e CRMBAIFRER )
IR 22 20mL BEFS ISR, N 2ml 20 2R gt 37 HBs B i 2N 5 A A AE 60°C 5
FRE D 24 /NI TEVRA I S0 -R 8 R 2B B AR N AR VH B0 BTl (Packard Ultima
Gold liquid scintillation counting cocktail) (&I 2% FN7) & F& 2. OmL, X T R LA
MV 2 5. 0mL, A T2 10mL) 2 J5, WU % . {E Packard Tr—Carb ¥
RINBR TS BTV AR/ TR e A5 &5 R U &/ D TRE I R, 7ETT
AT . fEWCEER 5 R W BA= A5 THEI 3 L PR DA R 8 11 i) 31 HAS KU 4k
LM AE IE o TEFTIRAIE ST 58 B Ab BEAE A —RE 358 FUBR B IX S8 5 T H RO T
S T RIATIE IE. 184 PK Solutions2. 0 ¥4 (Summit Research Services,Ohio)
IR 254880 0 24 2 50F HAWESR 3

[0270]
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Gt i busle 710 v S p0sod Sleflde GoRitabasy 0 $-SL 0 YT MEBBEYA 9059d s £050d 1060 0050d *88~Td LS iide,

Gomitalbusl -0 SRy,
“Gomllelpanle 80 S MW HEY),
Wge
CEE D
9C ¥ T6L  ¥6 ¥ 599 6 ¥ 508 ST F 8T ST FCEE TEL F 1768 gy
SYESY 6T F 6 9T F IS  TTF6T 8CE P8 6T F TEh (T).PA
S65 F bOb 8L F UL L£'W F 08¢ 16 F 978 TEL E 661 97U ¥ 0ST Gy/v/m),10
Y00 F LT €000 F LYCO  8Z00 ¥ 6480 €500 F €690  ¥IOD ¥ 9§80 96070 F ¥b3°0 (WA
100 % 650 P00 F 187 €070 ¥ 6L°0 600 ¥ 01T 200 F €80 600 ¥ €870 .4
(W 4/bo-31)
7T F LY F0F§9 bt F L6 TTEFYU 6T FIG w00V
(m/bs-311)
8T FILT €7 % §0¢ $8°0 F 091 1C F 97 €T FS0 €T F LU 0
y ¥ y ¥ y ¥ u
90594 $0Sd £059d 1055d 0059d 88-1d
B N RIS, WA S 559 A1 EY forang onBeadS Hewlsdy

£¥

FIFER | P AR R IE A A R BT RAE 1) 2 Ya [ AL &9 2 A SR AT 2 g A0
il PRI BT GAG & & AR K A 5 AT 925 & 0 I HLIA e m] DT PT-88 SRABLH) /7 AT

[0271]
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EFERIA 7 RS R0 A, ik ib &Y HA S PI-88 KU B ARG M. FI4E%K 3
(K155 R UL stk &4 5 PI-88 AHEL R Bl T 2543 i ek i

[0272] |3 SE i 75 ZRAN R A A W R D BT 0 B, 1 EL A 8 00 R AR A % T AR A
BORN G20 & A2 00 2 Wk o A% B e % DL b 7 2 LA R H 8 S 7 2R 1EAT S AN A
AT o AT LPR AR ) A A0 A8 AT 2 LA UGB R B AN B A DA Ay o T Bl

[0273] PR ARTE “B57 LASAZARTERIZALTE 00 an “ a8 (s) 7 8B (ing) ” 74
F T 2RI RAS R A 1) B35 ) IR A R B A T AN 2 B A A A PR AR A L At A
BRAEFERTIA B e A BRI AR TR 1) B AR

[0274]  AFATRE T AEAS Ul B b 5| FH B HH RSO ) 22 25 AN 2 SR VT BTk 2 IR A 25T Jl A 1R
KA AL R
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