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I3 ST S AR BB TR FAL ST L R IE AR, i TE A N REVS AE AR N IR R 4
AEEANERLEY.

[0080] A WXL H Al I T M5 35 T eI RGBT /& TE i AR B 55
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[0088] 7St /7 ZE i, 5 Bl HUAR 1) 2 A 0k 7 b A9t A 106 ot R 4 130 BROAR 2 B Bl 22 ARG,
BT IR BRI T ik B 138 SR R FE L 0T, NJ Jos STis Ny 0C( = X) J;+ 0C( = X)NJ, J,n
NJ,CC=X)NJ,J, FTCON, Hrp g 7,0 J, F1 J, A7 ib ok H 8 C-C, Sk, X A2 0. S B NJ o

[0089] YA W) — 7 Tl » il 2% XU AZ 7 BAT IE AT DR IR PR R T — 0 50
VEREFE A o PO ZE T T AR SR ARG I B o PSR FF AR 7Ry R 7 A
T

[0090]

13



CN 102908630 B OB B 9/65 T

______________

E OCH;!
s : ORI
s s afLN 5
13 _\ i 0—\®oi. NTJ_\T_QI
: E R\, (S)
= IS O
E : G 5 0
E CH;0
me, 1T
1 -~ \
. N”" “OCH,CH,CN

________________________

[0091]  Hirp Hy K 2R HE Bl 28 1 25 2 n AR (1) 7F 6 AL IS mT i 48 S A (&,
PR A A F AL B, X RS Fe e nl 2 MAR4E ) o T 57 I XU 1% B AR — e
PR — AR S = K SR P I i, Bl B IE o R ] TUPAC R4y %A (1S, 3R, 4R,
6R, 7S) —7T-[2- W I LA ( Z A2t ) Brltdt 1-1- (4,4 - Z R E =K FRAT
He ) -3- (JRWENE —1- 2 ) —6- %L -2, 5- 5% - XU [2. 2. 1] Peke.

[0092] AR B 6— AE 4 XA 7] H THE— AN B AN BAS R R I DL R 284 1
HERAED . EZMEM B RAE YRR 5 RA R e W7 & T AR 246
EAIR TA BT 150 (hemimer) 67 BHW B (blockmer) FEJF S AEHIEF
TE BRI 7 L A B 7 o S5 A eI e, I m] R FH 2 AP 7 L B EA R T4 —8K
A FH IR — B A AR IR MR ICH2 . 1] f S04k 6— AU DRI AL 1 (1) 5 Ao R4 S s
(R4 FH DL X e i BB AR T e A v Mo 4 5 il 25 AR SR MR 3 P AR 1 256 B R R AN
FE T-,5,013, 830 ;5, 149, 797 ;5, 220, 007 ;5, 256, 775 35, 366, 878 ;5, 403, 711 ;5, 491, 133 ;
5, 565, 350 ;5, 623, 065 ;5, 652, 355 ;5, 652, 356 ;L% 5, 700, 922, FLF %y 5 A H1iE L [F]
AR HIEECE R, a0 e s | HIE A S . BEie 3k T 2005 4F 6 H 2 H4&s8 it
T 2005 4F 12 H 22 H /A5 4 WO 2005/121371 I R & PCT/US2005,/019219 LA T 2005
6 H 2 HigAZH T 2005 4 12 H 22 H 4454 WO 2005/121372 [¥] PCT/US2005/019220 ;
HA MRS I HEN S .

[0093] NI “ResE WAL &4 A “FaE S5 1”7 T/ HA AR ] AR NVIR SV B &2
H B4R, F A By I &9, AR AU 2 Mtk &4 .

[0094]  ILALHEIA ISP 1k M ERIE LUS A s BRSO iy “ I IHEUARSE ™ 1R
—NREE R CLS | LA 5 18 5 — 5240 o | MU s 9 1, 348 b, TR R 45 AL
FJE SR A a] H IR B BUAREE o Br 2540 2 AP LA 2 AU ) T AR N 02 A B2 M A,
(RSO B SRR A PO e PR A B 2 o A e B S, B E AR T, 7 1
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ftE e log P SEW R T, #U R H AHERR IS MRS R T, LU G il oy FE S5 AR IR 1k
[0095] 3 AR D AR IR H AR5 1T o B 2R BILAL 7 AU AR S RN A ] LBl
IXAERIHARIE R 2 DhEeTE . AEA R I HOABUR 2 SR By s (38 T U REE RO R, TR 1 3C
P e 2 B4

[o096]  SEALATHHKIARTE “Bedt "R 57 S % — + PUABR I 1 IV ELRE BRI o et
B SEB) AAE, (AR T, B3, QT N EE T R RN EE IO AR R 58 0k + et
o BEEEEFIEHE S | B4 24 MRE T, BEFEAE 1 24 12 MR T (C-C ftk)
ERLEEE 1 246 Mgl T AP AT “R405 " 8% 1 2216 MR 1. 36
Kb BT L IR e R AR AL 35— A e il IR

[0097]  BEALATHHROARTE “Mks” fa & % —H AR 7 IF 2 20 BAT — K - B0
B L BGOSR . I LR T S B, AR T, S SR T MR-
B —2— TR -1 HE A 1,3 T TR AR MR EE AT 2 B4 24 Mgl T, il
WS 2 24 12T, BIEEE 2 B4 6 MR T AT AT RGE TR E
— A AP

[0098]  BEARRTHIRIAE “Hit” Fie &7 S — T IR IR 7R 20 HA — Mk - ik =5
W BB S R A . IR IR B B S B HS, (EAR T, SBRIE 1 AR 1- TSR,
RPN FEAE 2 224 24 Ml 7, BlHEA S 2 24 12 MR 7, TILEEE 2 2246
RIS S0 BRAL T FH R PR R AT e L & — D e A 2D AR

[0099]  BEARRTHIRIAE “ Zbedk ” Fra R bESE . ZARTE RS T AT & R
SEAREE I C=Cp HedEFE [, Jorh izt 2L VR R B E B B REA Oy 10 BUbE 22 ) e
SR/ B FE o Al AR — P B

[o100]  JEALATFHIARTE“ B fig i 2 A8 -+ DU 3 1N B S ke i, Ferp 1
AR 5 TR AT B A B e =B o IR T IR IR 6035 1 249 24 MRS 7, 5
WHEAE |24 12 MR T, BIIEEE 1 24 6 MR 1. IR AR R B #E s 5]
AL FE RSB AN S 1) — A B A S5 BT A W o AR i P BRI B A T A L
EANPR TS B aa ik, 0 SRV e ik — 0 SR AN BRI e o U AR BT P ) I 7 M 5 [T ] AR e
FEH BB,

[ot01]  AREE“HEIAIKI” FEHIRFIIA ARG, LA ZA G HE N R 2 RGBS e
LA, Hoh 2D A HRITIRIN . PRI RR A RS P R L) 5 24 9 DR 11
o SeAb B AR AR A AR A 1 L U

[0102]  BbARRT FHIIARTE “ft ek ” FaAE e hE ik A8 5 5 2 TR B i) 22, iz ss e 1 1
TIERPEAILIL BRI 1o KRS SR, HAR T, A2, L85 A
AR L IE TR TR VBT R IR AR VB R IE RS AL T A
Rt S T Tk T AT A 35 H e BRI

[0103]  JEARRT FHIIARTE “ p30” $R1E H o S0 IR Js 7

[0104]  JEARRT FHIIARTE “J72k” R “ I3 R $a A — B 07 M H s 2 IR &
GeHEER] o J7HIE I BB ARG (BANPR T, SR 2R A DU S 2 L B2 i AE 5% . ik
HRIOF RN ARG DS D H RAA 5 22 20 M1 LA RT IR J7 5L A m] ik
AL e AR
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[0105]  bARFIT FHIARTE “O7 btk ” FaAE ke b2k A 7 S5 11 2 TR i 5, S b iz sk
R I T e R BRI B 7 1o 0 A4, (BN PR T, 2R S IR 235 . BRAL AT
¥ 57 ek ik P T A 1 A 56 B e L 07 ik O 5 S 43 LIRS Rt T A A o

[o106]  JRALATFHIIARTE “ZRIAL” F G 22 > — A2 I 1 IF HAS AT A 2 A 56 42
VORI B sl SRR R U AL AL, IR A T 207 2 o RS BAER G IR REE, b — Fl %
MEEREE 2D AARE T EH A S A ERE AR T BRI A S AR T
AR I B 2 DAk B B SRR T Z8H R SE B, [1,3] 8K
HE FELPES e s « MEL PARIBK L LG IARJe e | IR IR RE  IOR Mg i IR e L WIR IR i W WAL o i S A e
Jes | N RRAL | DU SR M | S5 DY S M A e R ik T e DY SR 4 5% o I A P P
ZRFE BT AT e A 5 L RS

[0107]  BbARFT FHIRIARTE “ % 07 57 AN 28 07 IR I 7 P A0 3% SR B M 07 38 A R GE B 1524
ARG EE, Hoh 20— 770 HERE AR R 1. 2807 A i 53 R
g8, RS DS AIAE R TGRS . 2807 20 H Ak A6 &S —4
MR T o 2875 FE 1R AE , (EANPR T, AL 5 LG PER L W 5L | AL 5 | MEL A | DK I | I
P WL | S I T L W TR RE ORI RE (R | DY S AL | S DU S MR
ARIFBR M R TP IR AL S5 o 2% 7 ik ml L B IR Iy R ] B S S I Rl
TPIERERHAS T o TRAL BT IR 7 BRI A B FL e AR

[0108]  BEARRIT I IATE “ 4% 07 e a7 7 BA nDRE 2% 07 ek 2k [ T 45 22 BRI 70 1 K ek 1Y)
WA SCE ORI ZR D5 25 o B0 45, (HANBR T, mbiE 3k mine 5 ZRnE SRV R4 . IhAk i H
FRIZ% 57 BBk R AR 2% 557 PR BOE 2k 3 70 1) — A B 5 L AT e A 5 I e UL T

[0100] AW R AT HIARTE “ f.ok 2 MR A A5 HL AT il A s O P A 50 8022 34 1) P
ARG, FFAFITIE B IR IR MM 57 25 2% 07 56 D7 e 2k N R0 FE IR DT
TR\ Z 7 HERE K IR RNR GRS %P0 A B PR G A ] A5 — s A . (R gs
SEAEMAM WA EGEEAMA) 3. F DM EEEE CONLO M S IR T LUK
I LA RS C IR 7 (3R, HomT 3eom iR & 56, B, Z2F ke, Joh — AN IMURA
BRI 1 i S A I B 1o S MG TR DRI, B, BATIER:
FHAAIREIPIA = 0 BRI B RL . (£ 55— J7 0, H a2 P m] E Il i 34
J5 7, A BURCHE BN e L i JERL B B A 7 7

[ot10]  BbARRT FHIIARTE “Biit” ¥ MATHLIR K Bt 2 T R il X -C(0) X IRy [, 3
Hh XGRS 0 i R I PR R BT T I o A9 A R U IR L 57 A I B L T
A B AL | i U R M AR 7 A R R 5 U R IR R . AR P R B [ m] AR s R
FEH B,

[0111]  ARIF“RIL” LIS CLOH EEF . A A BRI B BB S REFI R EE
Ao IXAERRIEIE AT FE— s Z AN IE H N0 RS (24 R 7 IF a1 — 5l — s 2 AV HUAR
FL A B2 U

[o112] AL AT FH AT “ BOAQEE ” A 55 38 5 S 0 22 i 2 [ BB AR AR 454 DAY o BT 5
B A B i ROR B2 Ao BURCEE ) DU R 37 B SR GR 37 (9, IF w480 2 B 54
() —ABE A BERIAL R BUACEEIE R 2k — 20 gl L e UL BT AT Bl DA LR s i
B (Bl s 2k ] ) B R &Y. AR AR EAR TR R
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T BEEE IR R VL (-C(O)R,,) R FE (-C(0) O-R,,)  JIG DT e 55 [\ I iy B I 255 1A ot
AL BRI AR (FO-R,) J7 BB DT Be R R IR AR S D7 AR R DT B R VAR (ANR,R.)
B (= NRy) & H (CO)N-RyR,, B -N(R,,) CO)R,) B &I (-N) (A% (-NO,) | F 3
(=CN) JJKZE (-0C (0) NRy,R,, 8K N (R,;,) C(0) OR,) HRFE (-N(R,,) C(O)NR,,R..) Btk (-N(Ry,)
CSNR,R.D « A 3 (-NR,,)C( = NR,)NR,R.) « amidinyl (-C( = NR,) NR,,R.. B -N(R;,)
C (NRy,) R,.) Bl (=SRy,) EREIESE (=S (0)Ry,) HEEESE (=S (0) ,RH) EEZZE (=S (0) NRy,R..
2 N (RH,,) =S (0) ,Ry,) ASSEHEFEE . HoA R, Ry, B R, 70 5570 H, AR BRIE I D)
Re 2R B — 2D RS, AL IE A R AL R (AN R T H B 28 I 55 e 2 I 0 e o 4 22
[ N N B B 52 NN B2 N /37 & P 5 o

[o113]  ARifs “H M7 REEH (= 0).

[0114]  ShAL BTk KA G4 (040, SO AZ EF ) AT 45 40, 4 32 SE 90 B s A
AHLA RS BER AT 6] 250 AR ZIZRER O ARG A H . 2 Fh O E R 51 %
+ Compendium of Organic Synthetic Methods(John Wiley & Sons, New York) % 1
%%, Tan T.Harrison 1 Shuyen Harrison(1971) ; % 2 4, Ian T.Harrison Fl Shuyen
Harrison (1974) ;5% 3 %%, Louis S. Hegedus Fll Leroy Wade (1977) ;% 4 %%, Leroy G. Wade
Jr., (1980) ; %8 5 4, Leroy G.Wade Jr. (1984) ; Fl %8 6 4, Michael B.Smith; L &
March, J. , Advanced Organic Chemistry,Zf 3 iz, John Wiley & Sons, New York (1985) ;
Comprehensive Organic Synthesis. Selectivity, Strategy & Efficiency in Modern
Organic Chemistry, s 9 &%, Barry M. Trost %, Pergamon Press, New York(1993) ;
Advanced Organic Chemistry, Part B :Reactions and Synthesis, £ 4 fix ;Carey Fl
Sundberg ;Kluwer Academic/Plenum Publishers :New York(2001) ;Advanced Organic
Chemistry, Reactions, Mechanisms, and Structure, 5 2 jit, March, McGraw Hill (1977) ;
Protecting Groups in Organic Synthesis,# 2 X, Greene, T. W. , 1 Wutz, P. G. M. , John
Wiley & Sons,New York(1991) ;LA A Comprehensive Organic Transformations, 26 2 iR,
Larock, R. C. , John Wiley & Sons, New York (1999) .

[0115]  {EAR I —J7 i, AN G W ]l A IE B — A sl 2 A L B2k B AT &
Wio — 1M &, FHETE B S0 s K S R AL G — Fhak 2 Mg ok, R EAR T, 25
BN 12 2B A A WO 0 5 AT A AR A R B o LA A T AL
AU I B Bl R R0 40 BRI A e e 2 0 W L A A S B AL &)« Ho5E
LI ) R A FEAEAS R T, AT RS 7 1 2 R BB & T BTk SRk JH
o] J5E T [ LR 30 4 < R R L R U7 S W AR 28 W R L SEIE L R L G IE L Y IE L O
ERC R Ny IE

[0116]  AMASTI AL AN 53 Jr 0 R IR Ik 1] sl XU ) RE IR0 Wi FH T A R ] o B2k 14
Al TR Th e 2L A IR AT S R L B B P 2 B B G E R R G
WIREFEVEA il — R F , I REBEEES B & A I Dhe 2R A 188 7 o Dhie it 2k
Pz —#eik B T 456 BHA S 7 8L &4, i o — 2R Bk e T R 24 SRt E
FEP1, B il e DhRe MR A e L B A . AR — ST Rh, KBS E R R oo &
T e AR BT BE S M BT SR A . AR LT BEIRE R 4y T R ) D B [ 1 S48 A 4
EANBR T, FH T 528 % B N ) 516 ) LA S T 558 FE T I B IR SR A ) A1 — 28
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S 77 2 N REIEH A ARG 2 A R I R IR R B AN (I, e =) SR
KU Th RE IR 350 43 TR0 30 4 A B 1) Pk SE 9 A 5 8- 2k -3, 6— 4 %R (ADO) - B% 31 WV %
4-[N- TRV e 5L L 1 BR b —1- JRER (SMCC) A% 6- S AL LR (AHEX 51 AHA) o &
AR AE A FRAEANBR T, U C,—Cy ek B SR B Co—C MR B R R
HUARH C,=Co e, P AL AR A BR TP 471 e A e it L U e S R R L
ARHE HFE R AR AEUEE L B ek | D7 AR VAR DL SO

[0117]  BhAb T FHBIARTE “ LRI PEIE A F8 00T Pk AL 2380 40, FEAE AR L 0wl Xt
H R R TP AN B BRI S R R N SR ] (RLAREAS R T2k s R i 25 ) o
PrAr P 2k A P DA A/ B0E AT SR A AR 3L e Wa AT R SO R A7 a5, T
b5 25 B DR R AN PR i 2k A sl i — 20 e Wi AR 0 0 ) DR 4 1 5 A — Mol T
Greene 1 Wuts,Protective Groups in Organic Synthesis, % 3 it, John Wiley & Sons,
New York (1999) .

[o118]  EEHAIME A AT AL P 45 & 2 AR RS W - ) in s FEEE A TR 4 B 2
TP GG AR G, FERT ARG e BEARR I TR) g AL e e A o 2l 3 A . — ek
Ui, F AR DR 4P B R TR AR A, SO B RE A 7 e AL Y SN SRS, AR
I TRV AL i o He e A R EE . OB AR M DR AP sl AT R SR T )18 2 L Agrawal, F5 N,
Protocols for Oligonucleotide Conjugates, Eds, Humana Press ;New Jersey, 1994 ;%%
26 45, 5 1-72 7L,

[o119]  FRFEER 4 5L B SE ) B 48, (B AR T, SBREEBCT e U T B AL AR
B DU EMEIE 2L 1- S AR O HE 1- (2- WAL ) LB P RUREE 2, 4- TR R
£.2,6- “HEORAAE TOREE AL AR R AR, T (2- SBR AR S AR ) AR (ACE) .
2— —WIEEREpE AL O AR = AR fe gk = SRR BT R T R R AR LR T AR TR
FEpEdE R PR AE . [( = B pe ik ) 4055 1 3k (TOM) R A A R & S Sk
N AL SN WA NS A N UL S B e SN R R e AN
TR &h N R RTEIR 3 — KL (trityl) VRS =R AL =R A (M) |
=PRI ORI L (2 O TR ) —4- WIAEREIRIE —4- 2k (FPMP) \9- ZR AR B NG —9- JE
(Pixyl) PAS 9- (hf AR ) B —9—JL (MOX) o LA ik iy 2R 40 2 A FR H A
PR T IR 2, 6- SR IR RCT 2R IR eIk BT R T ORI R Ak L R RS |
FRA R & 0 P SRR 2 . — P AEUAE =K 2L (DMT) \9- ZRFE RIS —9—FE (Pixyl) BLA 9- (X
AR IREE ) g —9— 2k (MOX) .

[0120] i AELR 4Tk A A S R EAN PR T, 2 58 IR Eh OR9P R T, 4, 2— = MR JE A de ik
CEFEIREE (Teoc) (1- AIEE —1-(4- BRIk ) - ZH5UFEIRIE (Bpoc) AUT S8 EERIE (BOC) I
PAZEIREE (Alloc) \9- 7 LI EEAUIEIRAE (Fmoc) DA S RS L AL (Cbz) s BEf% IR
e 3 I G e SN L S L S NG 7 SN N Q T B e v e Y {1 7S P A
KL, G 2- AHER AR IS § DL g RN R gt MV Jig DR 4 25 121, 4910 40 24— PP IS e R —
BE AL o

[0121] B O 4 25k 1 A SE A A (EANBR 7, =R (trityl) RAZE Bn) %%

[0122]  {E—SB{Lk i St 77 Sy, ] DL RIAR B 4 D 4 B2 B A% 7 1) IR R M e % 1 AT
Tl FERNEY) . SHAZA AR () Wi — Ma AR A R R e ) HOARER MR R A6 14
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5 B- RO R RE RO 6 - UMM FON T REE (CPX)  N- IR -N- =
MO LH META) \ BRSNS CFE (APE) BARCT I —4- FE5E . flin s D36 [ LA
54,725,677 UL Re. 34, 069 (B - # 435 ) ;Beaucage, S. L. # Tyer, R. P. , Tetrahedron,
49No. 10, 5 1925-1963 7T (1993) ;Beaucage, S. L. Fil Iyer, R.P., Tetrahedron, 49No. 46,
H10441-10488 W (1993) ;Beaucage, S.L. Fl Iyer, R.P., Tetrahedron,48No. 12, £
2223-2311 1 (1992) ,

[0123] S4BT FHEIARTE “ IEAT PR 45 AAS R 00 i P b 1 2 A R 4 () D ek ], Horp &%
FARYMEEE A AT DA AR BN IR AL B A H e RA R S 00 T 2B (9111, Barany, G. Al
Merrifield, R.B., J. Am. Chem. Soc, 1977,99,7363 ;idem, 1980,102,3084.) . IEAZ{#Y C.AF
BN A B FRZAT TR A A AURAS B T2 N o DhREFE BRI 78— Fh i 2 AN 52 25 BT I 7
S M) (R L B DR D RE IS A A7 AR T 9l 5 BELIBT o 2l 22 BELT 1) Bh e 2k [ LA Rl XU MY
HAEIE— W8] 5 5 — IEAT R PSS A — AN B RO A T 22 B o XAE A 0T LA ek
WERESAT T 7 I S VSR &)

[0124] AR 7 HA R H T S 1A e (A4 1) o i R — 5B Rt A R I A
FFIERR: ) 3G TEBEEE A AL 4. ERE PR IE ] & ARSI BT S J 5 Ak T P sk P
WA IR 1, B REE AN R T B i  H- R IS B IR — IR AN 2 B Tk Bh . DLIE & i
(Y[ AH B R P B R (P A2 ) 4B S MM R IR o ZEAIEE 1A SE it 5 B2, A ()4
WAL B Rt 5 38 I DA VA AR A 2 PYORES DU SRAS A I 155 B 4 C A IR P A% Y IR [
Wede . & TS PHERERE M A0 U PR B 8% T Tetrahedron Report Number 309 (Beaucage Fll
Iyer, Tetrahedron, 1992, 48, 2223-2311) ,

[0125]  A] -4 A W ) 55 SR AK 5 W0 Ry i S5 480 A i 3 A B 0 ) 481 2 = E R PR AR A 1 TR IR
P AL TR o JE LB IR B AR B SR 8 SO IRV BR R I A E 280 . A B IR+
(G U A% T TR IR B A0 4, (HAN R T, A R R I T PERR AR IR I . — Al A R 15 L TR —
P S TR LS IR — 8 . SR e R IR MR A0 s 37 — WREEBEIR R 5 — TR B IR e
UL PR IR B U ER IS 2SS PR MR AL 6 37 — AR I PR IR A & S e S S W IR 14
i POk 2 SR IR IR I P SR e SR R I , B P I B AR IR — s A 1B 37 -5 BRI A
R B FNBIACBE R E AT 27 -5 R S ABIA, UL S B S 3 A P R R 1% 1 5 B A
MRMlE, Horp— R Z MR N 37 £ 375" £5” 802 £ 20 B, HA R
AL IR A AE 37 — R A% H IR AR & B4~ 37 &8 37 IR, B, Wl Re 2 st (% H
Bl 2R B A, BRI ) RS R R I . WA 2 3 R A EANE R IR K
B

[o126] 45Tl iR S REBBEMARMEELELMUFEHEAR T, £EH LM T .
3,687,808 ;4, 469, 863 ;4, 476, 301 ;5, 023, 243 ;5, 177, 196 ;5, 188, 897 ;b, 264, 423 ;
5,276,019 ;5, 278, 302 ;5, 286, 717 ;5, 321, 131 ;5, 399, 676 ;5, 405, 939 ;5, 453, 496 ;
5,455, 233 ;5, 466, 677 ;5, 476, 925 ;5, 519, 126 ;5, 536, 821 ;5, 541, 306 ;5, 550, 111 ;
5,563, 253 ;5,571, 799 ;5,587,361 ;5, 194, 599 ;5, 565, 555 ;5, 527,899 ;5, 721, 218 ;
5,672,697 LK 5, 625, 050, H Ao JE 2651 5 B ACH 3L FHHA 1) & A, 5 L A4 ST AE 5
RtENZ

[0127]  ASE AR T RS A% TR R RE AR AN BR T, Hh A0 e 2k B Bt % 17 1R) BB
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B R G AR R T AU AE SO fe B TR GRS, Bl — A s AN RS IR T B P R) B
PR I Z T . XA AR B e i 48 Ak As, S OROMIRRU R B2 5 P 44 e R P 4 e
(e R SERIAREE Rtk ] I Tl = 2 SO P8 A= @ S i o= LTS 6= SRR
BENV A TP R I 4 TR SR R e B 48 s Wb 4 s AL ARG N, 0, S AN
CH, FRYZH R0 73 RO A% 7 TR B o

[o128] R M PR EZ T RAOAERERE L RNOEEART, EEHEHNS .
5,034,506 ;5, 166, 315 ;5, 185, 444 ;5, 214, 134 ;5, 216, 141 ;5, 235,033 ;b, 264, 562 ;
5, 264, 564 ;5, 405, 938 ;5, 434, 257 ;5,466,677 ;5, 470, 967 ;5, 489,677 ;b, b41, 307 ;
5,561, 225 ;5, 596, 086 ;5, 602, 240 ;5, 610, 289 ;5, 602, 240 ;5, 608, 046 ;5, 610, 289 ;
5,618,704 ;5,623,070 ;5,663,312 ;5, 633, 360 ;5, 677, 437 ;5, 792, 608 ;5, 646, 269 L K
5,677, 439, Hrp FELeER G 5 A RIE L RIA LM, & M2 E s | HIEA S .
[0120]  JLALHEAR B4 G A S — B A AR FR A0, IF BT R 7 0T i A4 S ik
PR UL S g AR R T 2, AR SR 2 A E T L (R) - B (S)— a Bl B Bk
D)- 8k (L) -z IR )« AR W E C A I A X L8 n] BER e A4 44, BLECE AT A1 H g
7 2 51 7 WD | k8 2y (A N B G Wl wb Y OB IR EE S W S D VA B R YT 1l B T B Y
O3 AN BE TR S VREAT W4 o 2R ATAE IR 3 RIIAEAE T, Al 0 (0 1 sl 52 45 i s A
BEARN R AR RGAG#T. AR pE— P41 2 0L Jacques, &
Enantiomers, Racemates, and Resolutions (John Wiley & Sons, 1981) . 3itabpriAKI41L
E R R N L AN A B L e TR AR O i, BRAESATTR U, S SR
[FI IR 4E E A0 Z JUAT SR AR s — 0 s X - ik [RIFERE, RIS SR A P i AR
AL AL BT 7R BT R R — B SV AL B (M) B 4%, A e e i, IR RAE
FROER 8 IR AL TR, A IR FT e — B KB sk — 2% S~ XU ] LU e Bk
FEE LB PR TR S -

[0130]  AREHM) EFCPIIARTE “HERILEW” T R A 20— AR SIR 5 A8 X
MR EY . RIE“ERUED” WS TIR B BRI AL DL AL R
WA/ B IR AR IR S KRG R A . SRS W) IE 7] St il 2%, (AT iR 8l
DL e 07 2l & R R, IR PTG 73 50 o S BRAL B0 ] T SURE R TR A, 491 G, 23448 TR Ak
MR AR . ZUEE A A Y] R a5y B ] B K v 7 Bom (overhangs) o — K
M5 SR G WA 25 T 1R R A4 I B 1 i 4, JEL mp I TR ) 9 A I 2 Tl ) e b 1
BRI o) o TEERAL G I AT ARSI 2 e PRSI 40 R AR, AT A AR R
B FEAT Ao XL R BRI BE BT 0 B AR s BN 70 T R ST 4B o A,
T AN FR PR IE R IBCRE — Bl R T W] A IR RL IR A S BT AR . R SIS
A B B 73 B4 B B AR R BE ) AT T R =2 ] BB 2R T

[0131] LA 0, B R e — B Ao A% BUBRIE S 7 l ZRE r. 1%
T 2 BRI g L FRT e AS ] R A R E o % R A 1 — P FE T M I R % 1 h
I HIBERR AL A AL o R TR0 3 T W OB R 17, i BRI Ak [ Pl B R R BB A 27037 B8R
57 BRIy o AETE SR RN, AZ B IR IE S DR AR e AH SR A AZ B LB BB 1 2R 51k
G RE MR A G R RH N A S W] 4 % B DA T 2 A sl i T S B A B IR S5 4
AN, T A B IT IR e ME S5 1 o AESEAZ T IR A5 A6, W PR 2k A1 A0 5 T i S A IR A A% T )
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HKHE. RNA AT DNA FR 8 WAZ RGO 37 22 57 BRI — BRI
[0132]  EAR B LR 30, RTE “ S THIR” R IIZIR (RNA) sl %% R (DNA)
IR AREERE G . ZARE S IR IRAFAE AL WIS B AT A A% 1 1) G R ) 1l ) S5 4%
iR, R “FEREREUY” IR AAH A ERE NIRRT I FZ TR ZMAER
IRAFAE Y TEAZ 7 R b T 3 FL A SELARL A o i 38 EE R AR A7 A T 2 S FAR, 9 2, 2 v )
0 PR EL, AL B FE AR I 9 SR R ) LA R AR AL IR B A7 A6 T 3 s AR e M
[0133]  FEAR B B30, RIE“TEAZE” Hig AN B IR 1~ HOAZ 1 IRV BRI R (0 %
Ao AP BB AR R BB AL PG dE R G 2R IR hEEE RS 2R TR —
R PR IR T LA — B MRS BN o IR SR IR AR (HAN R T, RS UbE AL
YDA SRS AR 4RI Tt PP 4 L 0 PP 56 P 4 I L R 4 T I 2 L U TR R L
FENV G HE 0 A RE IS VRS 6 R e e R TR A NLOLS R CH, HIZH I 73 1
B A
[0134] Fr S H& LR FRERIAEMEXEH LA OHEMAEAAR T, LEHEZH 5 .
5,034, 506 ;5, 166, 315 35, 185, 444 ;5, 214, 134 ;5, 216, 141 ;5, 235, 033 ;5, 264, 562 ;
b, 264, 564 ;5,405,938 ;5, 434, 257 ;5, 466, 677 ;5,470,967 ;5, 489, 677 ;5, 541, 307 ;
b,5b61, 225 35,596, 086 ;5, 602, 240 ;5, 610, 289 ;5, 602, 240 ;5, 608, 046 ;5,610, 289 ;
5,618, 704 ;5,623,070 ;5, 663, 312 ;5, 633, 360 ;5, 677, 437 ;5, 792, 608 ;5, 646, 269 LI K
5,677, 439, JLrp L LA B A B SLRIPA B B0, % M @ c s | -HTE N 2%
[0135] SEAR BT FBORTE “ R EE” B I8 ML A7) BAE 5 “ AL R R s LAY [+
o RIS, EBIE N & B A RE S R S A% 45 A 1 1 U T AL A
Eu,mffﬁ
[0136]  UBALPT FH I “ARAZ )7 SO “ RN A2 Bl A A0 FEWE IS B AL RN (A) T Ly REE
I (G) , LAS W e i Jg i i (T) (L mg (C) MIUPRWERE (U) o B AL i AR e &
BRI TR BOAZ EF L, ) 40, 5— AR M MENE (B5-me—C) \5— F4 IR JUMAIE | B WRIG | K B
W\ 2— ZA T RN | JIRNGE e R S NG () 6— FRIL AL T E BERT AR A RN TS NEERS 1) 2— T4
TR B EERT A 2- TRACTRMERE | 2— TRt A IR m g F 2— TRl AC B e 65— 1 AR M g
JWERE \5- PIRREE (—C = C-CHy) PRMRIE T I IE LA S W g il 25k 1) L e BREERT AR L 6- fRA
PRWEIE | Ha e g g I mg | 5— PRUEIE (PR ERE ) \4- T AC/RMEIE . 8— i 4. 8— 2% . 8- i
B 8- T AUE 2L 8- BRI AN I 8- HUAR R IR Rl S5 NS L 5— i AHE ] 72 5- IR 5~ — 3
FEAIL T 65— BT IR IE TR IE L 7— F AL S NGNS RN 7— AL JIRIGENG | 2-F— JJRIGing [ 2-
HE - RGNS (8- RUAR G ENG T 8— RUARNRIENS \7— KR SMER AN 7- KEIRIER 3- KRG
WIS 3— 25 U RIES | 30 FH A | /KBS VRO EE /N IG B 2k DL S A s S sk
Bk o LGB MR ) A% B B G = PR anwy RE R e (1H- eIt [5,4-b] [1,4] &I
W -2 (3H) - M ) Wy BERunE (1H- WERE I [5,4-b] [1,4] 2R IFHERE -2 (3H) - B ) | G B2k
(G-clamps) Il 4nELACHY Wy BE R fa g (45040 9- (2- 2 Fk S5 5E ) -H- g Jf [5,4-b] [1,4]
IR -2 (3H) - B ) (FRME e (2H- WERE I [4,5-b] 5[k —2— i ) (ALEBENg | fanE (- nit
We [37,27 :4,5] MEMEIF [2,3-d] MEWE —2- ) ) o {800 A % A2k d ] A 5 DASL B 2 A L
AR W s W i 5 PR R T L, 191 47— R — RIS L 7— S U L 2 R e A 2 itk
WEMT . LT R 2R A RS R 155 1 &R 3, 687, 808 WML HFBAL, ##% T The Concise
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Encyclopedia Of Polymer Science And Engineering, %f 858-859 Wi, Kroschwitz,
J. 1. %, John Wiley & Sons, 1990 HI#Z E B3t ;3K T-EnglischZE A, Angewandte Chemie,
International Edition,1991,30,613 K& ML ; UL AP R T Sanghvi, Y. S., 38 15 &,
Antisense Research and Applications, 2 289-302 71, Crooke, S. T. F1 Lebleu, B. %,
CRC Press, 1993 (%I .

[0137] A% FE OIS EFE , (HANPR T+, st A iSRRI P BCEE « B /K B it TR A 2 DK /)
P I DA S R A o I SR RS P A AR TR R A R I R A S S5 S
SRy IXATE 5 HURHIERE \6— ZZRminE P A N=2, N-6 H1 0-6 HUACHIWE RS, f4E 2- 2
FEPTFENRIRENS (5— PBREE JRIENEFN 5— T BREL LM NE o 5 FF R m g BOACEE ) /s ] A4
B R B E 0. 6-1. 2°C (Sanghvi, Y. S., Crooke, S. T. Fll Lebleu, B. %, Antisense
Research and Applications,CRC Press,Boca Raton, 1993, % 276-278 71 ) 3F H -2 Huifl
TERIBRFEEUACES , B R AE S 27 -0- R CF MBI A1,

[0138] 5 T il A& 48 bR $2 3 )8 0 1% 1 Wi s LA B G e 46 U A A% i 2 i AR M 36
[ & H A, HANR T, RIS [H L4 3, 687, 808 LA A 36 1H L4 4, 845, 205 ;5, 130, 302 ;
5,134,066 ;5, 175, 273 ;5, 367, 066 ;5, 432, 272 ;5, 457, 187 ;5, 459, 255 ;5, 484, 908 ;
5,502,177 ;5,525,711 ;5,552,540 ;5, 587, 469 ;5, 594, 121 ;5, 596, 091 ;5,614,617 ;
5, 645, 985 35, 830, 653 55, 763, 588 36, 005, 096 ; LK 5, 681, 941, H A FLEEF) Ay 5 A Hi i
IEFPA LR, & LM RAEI G N 25 U KRSEE LR 5, 750, 692, H b 5 A4 Hi
ILFEFHA LA, JFE G FHEN 2%

[0130] AU B S ER AL G v A — Bl sl 2 A HAT B A 0 20 HOAZ 1 o Wi EERE 2R ]
L w7 A M, AL 4G DL IAC, B 7 1 BNA BL K A S BN (R) S5 2% Js 1~ U 47 -0,
i T 1Z MG 4 B 1 % B 20 AR M 26 B B R AL AR, (HAN PR T, 26 [ LR <4, 981, 957 ;
5,118, 800 ;5, 319, 080 ;5, 359, 044 ;5, 393, 878 ;5, 446, 137 ;5, 466, 786 ;5, 514, 785 ;
5,519, 134 ;5,567,811 ;5,576,427 ;5,591,722 ;5, 597, 909 ;5, 610, 300 ;5,627,053 ;
5,639, 873 ;5, 646, 265 ;5, 658, 873 ;5, 670, 633 ;5, 792, 747 ;5, 700, 920 ;6, 600, 032 L K
T2005 4 6 H 2 HIRAZIH T 2005 4F 12 F 22 H2AAG 4 WO 2005/121371 (¥ [ pr HiiE PCT/
US2005/019219, Horp—#R 73 24 55 A R 3L A 1 FAR ECE A1), & S0k SCAE e 5 TR A
27 . PERERE AR AR A FHHAR T 24 27 -F.2”-0CH, 8 2" -0 (CH,) ,~0CH, HX
AREEHIHACHE 547 — B A CAS MR Rl LS SUMEAG R B o

[0140]  JhAb BT HIHIARTE “# A7 RGBT R EZAG K — PS4
A R ST IR B M P 5 4, 8] 2, R A R R s XUEA (3. 1. 0] CEEREALIUA) (451
an, HA IR BRI AR IR ) AR R . RiE “RERARY)” 5 & ) RRE
“HE DY) M E S, (AT S or (WA ) B, R “BEREUY” &
AT T 8 S RS W — > 8 A7 RURRAZ R IR 1R 5 4, 187 2, JORA T e bk
(# -N(H) -C( = 0)-0- s EqE - R — MRIcRe bk )

[0141] WA IR K SE AL G A5 KA 8 245 80 ML E M / BB i k%
S o AT T AR N GURE P B A R AL B G 8.9.10.11.12,13.14, 15,
16.17.18.19.20.21.22.23.24.25.26.27.28.29.30.31.32.33.34.35.36.37.38.39.40.
41.42.43.44.45.46.47.48.49.50.51.52.53.54.55.56.57.58.59.60.61.62.63.64.65.
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66.67.68.69.70.71.72.73.74.75.76.77.78.79 ¥ 80 4~ ul H: - T = Ju [ I AZ R0 / 5l (5115
A BT AL S o

[0142]  7E 5 —SKHti 7 =, AR RSP A KIE 8 2 40 MU H A/ siiEihitz &
I o A T BN G T BRI T RO RS 8.9410.11.12,13,14,15.16.
17.18.19.20.21.22.23.24.25.26.27.28.29.30.31.32.33.34.35.36.37.38.39 BY 40 P &¥
HPEEREE TR/ SUE i s U N SR E Y

[0143] 7B 5 —SKti ), AR IR EW A KIE 8 22 20 MU A / BUEitZ
BB o ARSI A AR K AT BT AR KR A 8.9.10011.12,13.14, 15,16
17.18.19 8% 20 M P EEE R LM/ SUEMZ 1 B K SR ED .

[0144] 705 —SEi T P, AR EREYNKE 10 2 16 MR / S
T EA) o AP BN G0 ] BT BAACH RS 10411.12.13,14.,15 54 16
S RVE AL A/ BB B B R S A S

[0145] 7B — LM77 &, AR EREYNKE 10 2 14 MR/ SUEimhx
FEEEA) . AU B HOR N G T B AT B (K 104111213 B 14 AN
AR RVE I AZ A/ BUEMTZ B B R S A S

[0146] k& FERWAWAEND OB B A A RREM R H I8 E 2 O B 2
Jo AR IR G RN GV PTE R EIR A 2 DL E IR % BRI RS
M/ R E BRI E G451 15T 0 & XA 45 1 AR 36 1 LA 45, B A
fE T, 3£ E & #) :5,013, 830 ;5, 149, 797 ;5, 220, 007 ;5, 256, 775 ;5, 366, 878 ;5, 403, 711 ;
5,491, 133 ;5, 565, 350 ;5, 623, 065 ;5, 652, 355 ;5, 652, 356 ; LA A& 5, 700, 922, H. rp B db &
M5 ARG FEHA TR, & LR @A N S 7% .

[0147] A W1y — J7 181 o, 48 o R 4G i 10 4% B B HCBEH0L 400 mT 2 BRSOk A 3 1)
%F DNA (Protocols for Oligonucleotides and Analogs, Ed. Agrawal (1993), Humana
Press) F1 / 8% RNA (Scaringe, Methods (2001) ,23,206-217 ;Gait Z¢ A, Applications of
Chemically synthesized RNA in RNA :Protein Interactions, Ed. Smith (1998),1-36 ;
Gallo £ A, Tetrahedron (2001),57,5707-5713) & R fIE 24 7 VERAT 558 I AH& R
H & )7 0] 2 W Caruthers {36 [ £ F 4, 415, 732 4, 458, 066 ;4, 500, 707 ;4, 668, 777 ;
4,973, 679 ;15,132,418 ;LA I Koster ISEELH] 4, 725, 677 Fll Re. 34, 069,

[0148]  HHLAH T 2& T SRR EE A SR SR A & W AIAE AL & B9 R R b mT SR B 3 2% L B
Z XML S, AR, il Applied Biosystems (Foster City,CA) o A8 AR HATAT I
EAZE G ITER ] A AR . & B AHEOR (B4 B3 AR ) R A]
L F.Eckstein (4 ), Oligonucleotides and Analogues, a Practical Approach, Oxford
University Press, New York (1991) .

[0149]  BEZE XS RNATL HE AN 0, RNA MUAH ISR )5 AR T+ DNA FAH SR )&
J AR TR e H RTAE R Mk bR FH A2 RNA & RS B HE 57 -0-DMT-27 -0— AU ] 2 — Fi 2
feffedk (TBDMS) (5’ ~0-DMT-2" -0~ [1 (2- A< Hk ) ~4- A FLIRIE —4- % ] (FPMP) (27 -0-[ (=
SR AL ) ] SR (27-0-CH,—0-Si (iPr) , (TOM) \ LA & 5" —0—fid: ik —2” -ACE (50— —
( = FREEEE ) R+ e RERE (DOD) 27 —0- — (2- AR IO ) 3 (ACE) .
H AT 24 RNA 7= W ) ) A T 4 F5 Pierce Nucleic Acid Technologies. Dharmacon
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Research /3 #). Ameri Biotechnologies 7y w] fll Integrated DNA Technologies 2 #.
Princeton Separations /2 w] IEZEHES RNA & i A7), 35 TR S A% T LARE 73 £ % TOM
FT TBDMS 4k 2450k 8 B ik B A IS IE T A R B .

[0150] ATk RNA & IR 31 0

[0151]  TBDMS = 5’ —0-DMT-2 " —0- U J 5 — I FEad et

[0152]  TOM = 27 —0-[( = ASEREREAE ) AL ] L

[0153]  DOD/ACE = (50— = ( = HEEAEAEE ) M+ ht i nkmE -2 -0- — (2- S5
EOEAE) BE

[0154]  FPMP = 5’ —0-DMT-2" —0-[1 (2- AL ) -4— FEEIEIRNE —4- 3E 1,

[0155]  JITA3 TR RNA & RORIESE FH T AR . B SRmE R A (lan, R —Fhk
W& ) 57 — AR B IE A — SRS T 27 —0— {RAP IR ) T TR R A Kk B T A

[0156]  FEAKR BN b RS0, “I8A iR B R AW EAMNERI RO o EA KR B, — Pt
HLHIW & ERA RN BAMZ T B T IR (X I ) R Els el &, Kl LL2
Watson—Crick.Hoogsteen 8 [f] Hoogsteen S B L5 G0 191121, MGG 1 iy R I 15 Ay 3 i T2
FCEUBEAT O B FAMEZ IS . A R E 2 P A N T .

[0157]  MERNEY SR IZIR IS5 G T PR IR 1 1E 0 DhRe s RS R &, A4 R
AR FE R ) HAME DR S AR R 45 G 4T (BRI, 750 Pl e Bh 7 I 7E AR HE 4%
P, CLRAESAT ARSI 2 AR 2 454 R ) 8 S S R AL S AR R AR L R 7 21 (1) A
M e, TR EGY RA R R 4258 M.

[0158]  JHbAb T FH )« B AME” Fa P AL FR IR TG 10 FL T OE A ERS R EC AT IR Re o 9 2, 2
RIEFRWA VTN E R IR 5 ¥R LR (1ZAEFR A% EZ 49 DNARNA BUSE % 112 77
T ) AL E ML AR 45, W AL AT TR AN SRR AZ IR 2 TR IR U B 45 A AL B Ak 2
FAMAERIE . 2485 2 B AN B R R DA I DAL B G A I R PRI iR R
A% DNA RNA BRELIZ IR 7 I b B B o AR T K5 S m] A8 1t AT B A
2 FH T R B AR I A 2 RS 1 ) B ) BB RNRE B G AE SR T R AR bR
TR 2 B) T R R 2 TR Sk 5 A R T

[0159] A P n] DAEEAAR S RAL G R HIAS T BN AR AL IR BT 100 % 1 F M
DL BRE R n] A8 ko MhAh, SRR AT E— AN AN B B 2988 A4S H ) F B84BT Y
FBAS 5358 (1, SRR I i) o« A B 3 S840 A )0 FEAE 1) IR SRR A% IR 7
F AR X A 202 T0%  F DA 80%  F /D) 90% & /b H) 95 % B A /4 99 %
FEHVEAME . B0, HERAEW T 20 MEE DA 18 A SR IR A AN, BRI iZF R G
W B 2 s tE, W E B S B 90% H A#ME. 7Rz, TR0 HE B AMERZ 1
i 22 W] DA RS B BUAT 7E AN AL A A, AN TR AR L AR B S5 FLAME R TR AR T . [
FEHL, B 4 (V) NEETAMERZ IS (LM L S 5 SRR R 58 4 AN X 30) 19
KRN 18 ML I S R A IR EEFR AL IR B 77, 8% R R FLAME , FF RIIAE AR &
BHIYERZ o SRR G 5 SEARAZ IR DX S50 EL AN T 49 LU AT I8 ik A48 U N BLAST 2
e (FEAR R AT R T H ) 1 PowerBLAST #2374 M E (Altschul Z£ A, J. Mol. Biol. ,
1990, 215,403-410 ;Zhang F1 Madden, Genome Res. ,1997,7,649-656) ,

[0160] AR BHE— DEFE T Wk LERKEY. K L FEZ TR L. ST 375
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(EGS) FHZH IR ILFEMEBIUMA. 51V IRET S5 5 AL &, UL R AR IR K 22 /D — A8 O3
R E TR Y. B, XL RAL G ] LLCLAREE  OURE R BUR R LR E
T TN, FF AT A5 18] 2 P 8 A S SRR A ) G M e o AR SRS S AE S TN
ARG A 51 R — P 2 Mg e ah 1 g AR FH DL SEEIAT BEARAZ R KB M o

[0161]  ZPiitg (1) AE R il P S 491 2 — oA RNA i H, —Fh 228 RNA : DNA XURE F¥) RNA B 1) 40 ff
DIlgE. AU E SN “ 2R DNA” RS R G451 & RNA 1§ Ho RNA 158 H IR0 7 25 RNA #E
PRI, TR R R AL IR — /i RI BRI R BRI R . e s Zmng (4
g T RNA By TTT FUAZHERZ IR L B X R K2 B AL IR ) Al e HA SR EH .

[o162]  RVEFZERAEWN— R X 55 R SUEAZ IR, 7EVF 2 A b & B 7R 5 AXUsE
GER (4940 XURE RNA (dsRNA) 73 ) W] DL 350k PR B HAH G 256 B8 7= 40 D B I i AR e 1
R SR EIRD o ARG BN AEAE TAEYI S, HA A S s b N e Ui Bk B
HALEC R

[0163]  {E—LLsjf Jy e rh, 7R vl LAY P i o i B R IA R H e FE R &l R H
“IE AR BT TR A B e s g i R IR Ay R E I H R DA i
YELR B ANE 8- RETFRRGE B G . &R IR A B AR ge S T B AL IR 4
T HIE B ALbR B el 2 Ml 1 YRR A, e — M el M e e PR AR S D R
[RIAZIR 7 F RIS WL R R 2R . — B S e s i R ge e i (), 32 5 s A )
G IR RIZ IR 43 1358, iR R m ik — 22 H T IR Th e AR 93, sRAa A B B ik FHAEAIE 93
S WTEIE T o

[0164] A% BRI 4 #E AR 7y B ] by FUAH R ) A e B B AMME e SR SR S A5 TF 1k
e 8 B DUVRE SRR H IR o AN O R 7 A2 A XU S A% B R 0 73 ] 3 s SCHL I ARk ik
FEURTT BT RNA o A, RHZXUEE R 73 i Pl I AT 2B (Fire 58 A, Nature, 1998,
391,806-811 ;Timmons fll Fire, Nature 1998,395,854 ;Timmons 2 A, Gene, 2001,263,
103-112 ;Tabara %& A, Science, 1998, 282,430-431 ;Montgomery 2§ A, Proc. Natl. Acad.
Sci. USA, 1998,95, 15502-15507 ;Tuschl Z& A, Genes Dev. ,1999,13,3191-3197 ;Elbashir
2 N,Nature, 2001,411,494-498 ;Elbashir Z& A\, Genes Dev. 2001, 15, 188-200) . %1, iX
FROSURE TR 73 O 7 AT i 1k XURE ) S SCBE 55 SEARIEAT 48 ML 2 A8 M 5 | 2 S P 1 2 A >R 411
HIEEFR (Tijsterman 28 A, Science, 2002, 295, 694-697) .

[0165] A% WIS SRAL S i v] FH T 25 I ;i MUEEARIRIE TR . AR NS TEAY
TE R AT A BT 5L Z8AL S V)R BT A LA B 2 i IR A 2R B BRI A R
Fro IREETTEAL AT I SR A SRR IR, AR AR A AR A s AR R B AR I SRR AL
AR, A6 A0 TR S — i I TRDAS DU SR A i R s R 1 KPR/ A S0 i 3R B sl Ak 2 25 i, O
PRI R I A 5 R A R AR 5 DUAS e ] HL B SRR AL S WD AL B A AR AT B IR 88757
A DLPAT BT 5 HoE S 20 G AT, AR 8 BEAR AR IR IR R AR R Th e, s I g
R 8 FE R PR A BT BT R R I IR B 2 R AR R A R

[o166] 4% H {& i X RNAL % P i 7 H 2 B SCR #E 47 7 VP A (Elbashir 5%
Nature (2001) ,411,494-498 ;Nishikura Z£ A\, Cell(2001),107,415-416 ;L }% Bass Z£ A,
Cell (2000),101,235-238) .

[0167]  AKRMKFEZENSYI W] H T2 W a7 b, JEal R ARG & . 4,
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REARE S T 1) 1) 5 R 2 1) e SB35 30 52 AN 70 FH R [ B ey 7 ik R
(1) ZhRE B X 43 A2 40 T8 i 25 A AL 43 (I Th B

[ot68] X TG i W VA, Sl 5 H0 & SR A S W slf T R S A8 A I A B 55
AW FVEZ R/ 841G 20 i T H, DA B8 4 B A 41 2R P 3Rk (19 25 R R0
B SE R AMA R R R

[0169] A — AR PRI S, LL—Fh Bl 2 Fh S JE A G AL BE 1K 40 i s A 2R 1) R IA A X
A] 5 AR DU A A W) A B () 0 AN A B2 2T LU, FF 23 i 25 A S R RT3 1 22 /e K
L TS BN S B R T R SRR Al B AL DL BTSN R B 2R IR KT RS
SEREINREA O XL TR FE R R IS K W HE A/ B RN E WAL T
TE I O 68 SR I 4 b AT .

[0170]  ASBS 0 60 P 35k PRI 3R 38 43 BT 7 VR ) S 491 A0 858 DNA 41 8l 3k 47) (Brazma i1 Vi lo,
FEBS Lett. ,2000,480,17-24 ;Celis % A, FEBS Lett. ,2000,480,2-16) . SAGE ( FEFFK %
254307 ) (Madden Z£ A, Drug Discov. Today, 2000, 5, 415-425) \READS ( #§4L.[#) cDNA ¢ FE
HIEREY 18 ) (Prashar il Weissman, Methods Enzymol. , 1999, 303, 258-72) « TOGA ( A FE K]
FIL3HT) (Suteliffe 2 A, Proc. Natl. Acad. Sci. U. S. A. , 2000,97, 1976-81) . & [1 [% %)
FHEEAHY: (Celis 25N, FEBS Lett. , 2000, 480,2-16 ; Jungblut 2% A, Electrophoresis,
1999, 20, 2100-10) « £ 1L FEF)FRIC (EST) FF41) (Celis 25 A, FEBS Lett. ,2000,480,2-16 ;
Larsson 28 A, J. Biotechnol. , 2000, 80, 143-57) .74 & RNA $54C (SuRF) (Fuchs Z A\, Anal.
Biochem. , 2000, 286,91-98 ;Larson 2% A\, Cytometry, 2000,41, 203-208) . ¥ ¥ oo [% . 2=
JE 7~ (DD) (Jurecic Al Belmont, Curr. Opin. Microbiol. ,2000,3,316-21) . bt %5 & [A 2H 24
AE (Carulli 28N, J. Cell Biochem. Suppl., 1998, 31,286-96) \FISH( Z¢ GIR A7 4448 ) HiAR
(Going Fl Gusterson, Eur. J. Cancer, 1999, 35, 1895-904) L & it 777 (To, Comb. Chem.
High Throughput Screen,2000,3,235-41) .

[0171] AR BHFI AL S YT H TR RNS W, R R X e 5 A B 0] 5 gt 22 1 A%
BRANAT o M9 1, ] LE AL 32 5 1R 25 A1 T LAAE MRz 5 1R 2803 A8 I IT 1l A A 280 1 ) 551) 1
SRR A AR R T FE R G SR I R 2% 28 T 20 S E A 30 5 | ek o 3 28 [P R 4K
BERT T 75 B e PR N A 65 R ) BAZIR 43+ I 7 V2%, AT TR 23 4 15 DLALAS: I Bk
TERE— B . AR IR U TR, R a2 5 1R EE 5 R I A A8 v il i A
U O AN T VEIATRL I o 2T VAT AR B I R AL TR, AR AL B RIS A
0BT AT T FH ARSI 77 ¥ o 3 AT il 2 A FH A A I B A A rh i 2R KRR
&

[0172] AR B OO H— SO S 77 RO AT T HARRIA, DU S A T 13 3R A &
HAER AR AT FR .

[0173]  SEjfe) 1

[0174]  JRTF 6-(R)— FFHL BNA WU lER%Z, (1S,3R,4R,6R,7S)-7-[2- FELEEE ( —FH
R ) WA ]-1-(4, 47 - ZPR SR RRE IR ) -3- (JRmEE —1- 55 ) -6- I3 -2,
5— A% - UL [2. 2. 1] BEke (15) [1)Hil#%

[0175]
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[0176] 7~ Kl 1(a) TBSCL, Et,N, DMAP, CH,Cl,, &5, 16 /NN, K H 3 HIF= %4 59% ; (b)
Swern %4k (¢)MeMgBr, CeCl,, THF, -78°C, 3¢ F 3 [~ %k 80 % ; (d) MsC1, Et.N, DMAP, CH,C1,,
ER, 16 /N, 91% ;5 (e) AcOH, Ac,0, H,S0,, Z ik, 16 /NI, 88% 5 (f) JRWERE, BSA, TMSOTT,
CH.CN, [BI3iE, 2 7N 5 (g) K,CO,, MeOH, i, 16 /M 5 (h) TBDPSCI, Et,N, DMAP, CH,C1,, &1, 16
INEE, SR EH 8 IFEF N 79% ;5 (1) BCl,, CH,CL,, —15°C,60% ; (j) Et,N. 3HF, Et,N, THF, %= &, 16
/NI 5 (k) DMTCL, WERE , 253, 16 /NI, SR 12 (17 354 89 % ; (1) CNCHLCH,OP (N-iPr,) ,, VY M,
NMI, DMF,
[0177]  M)5-0-( T B AR E)-3-0- KF K -1,2-0- LN FE 4-C- 7 H
i -a-D- fﬁ - MR RE (3)
lo178] i@ i okl S48 10 20 8P N 1A & A I 2(12g, 38. Smmol, 2 i Mo ffatt 25 A,
J. Org. Chem. 1979,44, 1301, 2% 1 {5 iEEAT #1485 ) « = & % (11. 44mL, 81. 5mmol) LA A
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4- A LHEWERE (0. 47g, 3. 9mmol) [¥] CH,CL, (184mL) ¥ (0°C ) H AT 2E =/
SRR (6. 24g,40. Tmmol) [ & FFoE (10mL) . I INSERLE » H SN 3T Nk 42
R, RS 16 /M. H CH,CL, #iBe S NV, AR LA 5% HCT 7K ¥ U AT NaHCO, . #h
IKVESE, T (NayS0,) FFE AW AE. AJENT (Si0,, BL10% % 30 % 1) BtOAc/ Cibevt/it ) 4l
A A AR R 3 (L1, 53g,59% ) FlE 4(3.93g,22% ) .

[0179] B) ¥ (6)

[o180] ¥ — HIEEAN (3. 36mL,47. 5mmol) i A & S EE & (2. 08mL, 23. Tmmol) ]
CH,CL, ¥ (-78°C ) ¥ (130mL) » HiHE 30 73205, 1n] e BV s INEE 3 (6. 7g, 15. 8mmol) [
CH,C1, % (20mL) o 7E —78°C4RELMEFE: 45 73 Bh I 17 ) S Fp s i = £ i (10. OmL, 71. 2mmol) .
TE-T8°C ¥ S NAIBLFE 15 538, bl J5 BIE UK » FELE 45 4B N 5 s .40 16 1 i » 38 e
RIAEIN CHCL, H, A AHUAHSE G LA 5% HCL 7K TR NaHCO, #h 7K Bk, T4 (Na,S0,)
HEA WA DAL 5, HAEAESE-— DAt T .

[o181] &bl 11T (5. 84g,23. Tmmol) [¥J THF (130mL) BVFHAL Z R T HiFE 90 7380, 7E
VKA A ER N, 76 5 43 2P AN I AR 2R VRALEE (17, OmL 1 IM AR SR VRALBE Y THF Y59 )
AkELhiFE 90 738, K AR 5 ( HRTIARAS ) 1) THE (20mL) IO VA . 4RS84+
90 438 Ja , AU NH,C1 ¥V K Y. F 5 SN EI N EtOAc. fKIREL 5% HCL 7K 1l
A1 NaHCO,« /K PEFRANLZE, T8 (Na,S0,) FFEZ Wi, FZHT (Si0,, L 15% ) EtOAc/
FEvEit ) AifbHRALEE 6 (5. 52g, KR H 3 P74 80% ) .

[o182]  C) iz (7)

[0183]  [a] & A B 6 (2. 77g,6. 4mmol) « = £ % (1. 1mL, 7. Tmmo 1) A 4— = B J & & wi g
(84mg, 0. 7Tmmo1) [¥J CH,C1,(14mL) ¥K (0°C ) ¥¥A I et (0. 55mL, 7. Ommol) o =3
ke L /NI, B SOVEIN CHCL,, A HLZAK KL 5% HCL K M AT NaHCO, #h 7K BEH:
T4 (NaS0,) FHEZ WS, AZHT (Si0,, BL 15% ) EtOAc/ Cpe et ) 4tk 42 1t kiR
7(2.972,91% ) .

[0184] D) = Z &M (8)

[o185] % ¥k H,S0,(3 ¥ ) fn A i g 7 (2. 97g,5. 8mmol) ¥ ¥K i B8 (29mL) FH & R FiF
(5. 8mL) Wil ZIRBIFE 1 /G, R NPEIA EtOAe, A HLE MK IR LLK 8 FT NaHCO; . #:
IKPES, TH: (Na,S0,) JEEZWSAG. FENT (Si0,, LL 33% %2 50 % [#] EtOAc/ eyt ) 4k
{3t = Z BTG 8 (2. 48¢,88% ) o 'H NMR(CDCl,, B Sk ) : 8 7. 39-7. 30 (m, 5H) , 6. 23 (s,
1H), 5. 37(d, 1H) , 5. 19(q, 1H) , 4. 62(d, 1H) , 4. 52 (d, 1H) , 4. 38 (s, LH) , 4. 34 (d, 1H) , 3. 98 (d,
1H),2.91(s,3H),2. 12(s, 3H) ,2. 08 (s, 3H) , 2. 06 (s, 3H) , 1. 55 (d, 3H) » LCMS AR B} /A] 1. 35
OyEh M+23 VAR 511. 1, SEHME 511. 0.

[o186] E) #%{F (11)

[0187]  |n] = Z &S 8 (2. 47g, 5. Ommol) FlFRMERE (0. 70g, 6. 3mmol) [¥] CH,ON(15mL) & 7%
WARIN, 0- = ( =FEMERE) SBZ (4. 9mL, 20. Ommol) o 7E 40°C F n#4 15 3B LA3R
FIPEVTHEWL > 1) RO s i = AR 2Rk e 22 — 9 R AR e 2 (1. 18mL, 6. 5Smmol) o [FI3 2 /NE
S5 B SNV H A 2SR BN EtOAc. LA NaHCO,. ShK BER A HLE, T4 (Na,S0,) JFE
AR AR LR % 9, HonJ FEAEAEfr4tidl ST H

[0188] [ #ZEF 9 ( HAT I 351E ) F) MeOH (50mL) ¥ V% I K,CO, (2. 07¢g, 15mmol) » 1F %5
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NEEFE 16 N, FLE BRESRIFELE 25 % MERE /Et0Ac R ER KT 73 ECER B . A ALAH,
T4 (NayS0,) FEE kg4t 10, HAEAVESE— P4k A . 'H NMR (MeOD) : 6 7. 74 (d,
2H) , 7. 29-7. 14 (m, 5H) , 5. 53 (d, 1H) , 5. 38 (s, 1H) , 4. 48 (s, 2H) , 4. 18 (s, 1H) , 4. 14 (sm, 1H) ,
3.92(s, 1H) ,3. 66 (s,2H) , 1. 08 (d, 3H) » LCMS BB ] 2. 40 438 sM+H vF&AE 360. 1, SE
{4 361. 0.

[0189]  [HAZ T 10 CHHRATIIIRTS ) « = &M% (1. 4mL, 10. Ommo1) F14— — FAIESSEMERE (80mg,
0. 7mmol) ] CH,C1,(9mL) ¥K (0°C ) ¥ AT JE 2R b S R (1. 73ml, 6. Tmmol)
FEARIEFE 16 /N, B s SR EOAC, MR LA 5% HC1 7K ¥ VAT NaHCO, BESA HLAH,
T (Na,S0,) HEAWYE . FENT (Si0,, P 50% 1 EtOAc/ TREvElt ) aifk 32t 5t F 1k
PIRZH 11(2. 02, H 8 =34 79% ) .

[o190]  F) #%1F (12)

lo191] ¥ =&AL B (M = S AL B0 19 16, TmL CH,CL, ¥ W ) /b0 in A B 1F 11 (2. 0g,
3. 3mmol) [ CH,CL,(40mL) ¥ (-15°C ) ¥ . £ -15C FHFE 1 /NI, B R N )73 4]
& —78°C I B LA I MeOH/CH,CL, (1 & 1,10mL) /NOVE KRN . REEBEHRE 10 20805, % &
REEI N CHyCLy, IR LA 5% HC1 7K ¥ ¥ M A1 NaHCO, .\ 2 /K P58 HLAH, T (Na,S0,) JF
B E. FEENT (Si0,, BL50% % 80 % ] EtOAc/ CBEvEML ) Zlifhd2 4t (3 [ 14 1 4%
12(1.02g,60% ) .

[0192]  G) #%1F (13)

[0193] 7E B A & & b I #% T 12(1. 86g,3. Tmmol) 1 = £ % (1. 03mL, 7. 3mmol) K]
THF (36mL) ¥V P s N = £ = &0 IER £ (2. 98mL, 18. 3mmo 1) » Z LI HE 16 /N JF , B
9 RN I K Bk B DS AT EtOAc o AR LAZK A NaHCO, #h /K BES A HUAH, T4 (NayS0,)
HELZ WG . FEEMT (S10,, LA 15% ) MeOH/CHCL, BeMlit ) 4ifb 424t (Al A% 1 13 (1. 31g,
BT ) .

[0194] H) #%1F (14)

[0195] [ 13 ( AT $45 ) MmEnE (18mL) WA N 4,47 - — FAFE =K IL&
(DMTC1) (1. 23g,3. Tmmol) o ZIEHEFE 16 /NI, W) S NS I RS ) DMTCL (0. 12g) , 4R L4
FE 8 /NI AREHE O NYE N EtOAc, Bifi Jim LA ER K ZE U HLAH, T8 (Na,S0,) FFilk4d. 4
JEHT (Si0,, L 15 % [ TARR /CHCL, ¥ERL ) 2tk 324t IRk IR % 14 (1. 852,89 % ) .
'H NMR(CDCL,) : & 8.03(d, 1H) ,7. 44-2. 28 (m, 14H) , 6. 86 (d, 4H) , 5. 63 (d, 1H) , 5. 60 (s, 1H) ,
4. 32 (m, 1H) , 4. 13 (s, 1H), 3. 81 (s,6H) , 3. 49 (d, 1), 3. 37(d, 1H), 1. 18 (d, 3H) »

[o196]  T) MV % Bk i, (1S,3R,4R,6R,7S)-7T-[2- W E LA E -(Z RN ERE) B
B ]-1-(4,47 - ZHE SR PEARE TR ) -3- (RMERE —1- 58 ) -6 FIFE —2,5- &A% - W
I [2.2.1] ekt (1) IHil#

lo197] ¥ 2- & 2 F VO 5 A 55 W ® Tk % (0. 69mL, 2. 2mmol) SN A 4% 1F 14 (0. 83g,
1. 4mmo1) « PUME (80mg, 1. 2mmol) 1 N- FEEEBEME (29 1 L, 0. 36mmo1) (¥ DMF (7. 2mL) Y&
SARFE 8 DI, K SOVEIN EtOAc, HKIK LA 90% FhK \ERKBEEAVLZE, TH: (Na,S0,)
A . 45X B IR T e /D B EtOAe T, ¥ e Ok b o TR UTIE D,
HE— BB A2 (S10,, L 66% 2 75% [ EtOAc/ CWBE¥EN ) Alif FfHt f €0 [ 44 0 i ok e
15(1.04g,94% ). *PNMR(CDC1,) & :149.21,149.79,
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[0198]  SLjitEfy) 2

[0199]  JRTF N-Bz— umsng —6—(R) — FIJE BNA WmMEN%Z, (1S, 3R, 4R, 6R, 7S)-7T-[2- HIE L
FHE - AR BRI 1-1-4, 4 - TR E R P RE I L ) -3- (4-N- ZE IR
WEmE —1- J% ) —6- FIE -2, 5- A% - XUF (2.2 1] Beke (21) Il

[0200]

DMTO N2 O DMTO N N
Melh M \ r
Hci‘\ﬁ o 5 Q\«
16 17
NH, DMTO NHBz
| %, TEIERL AN
"N 90 4
TBS TBS
18 18
DMTO =N~ NHBz DMTO NHBz
o I f ’/\’
g
Meto S o
HO NG 0\‘
20 NC~o P‘N(.Pr)g

21
[0201]  7/x & K] 2(a) TBSCI, WK M, DMF, % i, 16 /N B, 99 % 5 (b)POCI,, 1,2,4— — W,
Et.N, CH,CN, 25 5,4 /NI () NH, 7K ¥ W, 1, 4— — % 58, 2535, 16 /NI (d) Bz,0, DVF, =
W, 16 /NI, SR B 15 [ 77 2 90 % ;5 (e) Et,N. 3HF, Et.N, THF, % i, 16 /)5 5,93 % ; ()
CNCH,CH,OP (N=1Pr,) ,, VY M, NMI, DMF, 95% o
[0202] A) #%H (16)
[0203] ¥ BT 3L~ AL AR LS (0. 79g,5. 2mmol) WS INZEZ T 14 (1. 0g, 1. Tmmol) FHBK
e (0. 70g,10. 4mmo1) f¥] DMF (3. 5mL) . FRPite 16 NN JE, B s VMBI EtOAc, BLEL
IKEFERCAE AR, T4 (NayS0,) FFIL WG . FEEHT (Si0,, BL 50% ¥ EtOAc/ CpEdElt ) 4
AeFR A A E A % 16 (1. 17g,99% ) .
[0204]  B) #%1F (19)
[0205]  #f — & % % (1.27mL, 13.6mmol) ¥s 0 £ 1,2,4- — M (4.0g,58. Ommol)
CH,CN (21mL) ¥ (0°C ) BIFWH  HiF: 15 80, W NI = % (9. 57ml, 68mmol) ,
AL HE 30 23 8he 72 OCF I N A% 1 16 (1. 17g, 1. Tmmol) [ CH,CN (10mL) ¥
ke 10 738G, ZERUKIE ARSI I HRE ROV 4 /DI o B RERIE I, 78 Et0Ac FIKZ
()5 Bk ) o R Ja DAL NaHCO, K BERAVLZ, T4 (Na,S0,) FFE 7 W4 LAS (i ™
W) 17, AT EAMEAR T 24 T AT H
[0206] 4% /K (4mL) WML 17 ( Ehﬁ‘ﬁﬁ%%?%) ) bt (20mL) W T . R T
Pt 16 /NI, B RAR [ N AR R LR R TR 8 /NN LR HEAZ AT 18, Ho T EANEAEAT
g A o
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[0207] () k%1 18 C FHAETIEIZRAS ) 1 DMF (3mL) VIS IR AR BRI (0. 658, 2. 9mmol) o 2
PEFE 16 /NI B S N RN EOAc, LLILAIT NaHCO, . #h /K 2 BUE HLAH, T4 (Na,S0,) &
THAR . AEENT (S10,, BL50% [ EtOAc/ Cebtlin ) aifb e fit o (b AR A% 1 19 (1. 2g, 2k
H 16 738 90% ) .

[0208]  C) #%1F (20)

[0209] 1F B A 45 & T I #% 1 19(1. 86g,3. Tmmol) 1 = £ Ji%& (1.03mL, 7. 3mmol) f{
THF (15mL) ¥ I = Ol =20 R 3L (1. 48mL, 9. Immol) » FiH FHEFE 16 /N J5, A
9 R N ) K 5% B ER T ECOAC, IR LAZK R NaHCOs #h /K B WA, T8 (Na,S0,)
HEAWAG . FEJEHT (Si0,, BL 5% MeOH/CHCL, el ) 2h Ak 4@ 44t (5 4 [ A % 11 20 (0. 91g,
90% ). 'H NMR(MeOD) & :8.62(d, 1H),8.02(d. IH),7. 63 (m, 6H) , 7. 38 (m, 7TH) , 6. 96 (d, 4H) ,
6. 65s, 1H) , 4. 49 (s, 1H) , 4. 36 (s, 1H) , 4. 25 (m, 1H), 3. 53 (d, LH) , 3. 41 (d, 1H) , 1. 18 (d, 3H) »
[0210] D) (1S, 3R,4R,6R,7S) -7T-[2- FIL LA ( ZHFNEAEE ) BEE 1-1-4,4- =
AP AR, — K A R AU TP G ) —3— (4-N- 2 B g s g —1— 3 ) —6— A 2 -2, 5- 4% - XU
[2.2. 1] Bk (21)

[0211]  # 2- &( 2 3L DY S5 TR JE W % — Wi (0. 63mL, 2. Ommol) Jin AN &4 #% 1 20 (0. 89g,
1. 3mmol) « PUME (73mg, 1. Tmmol) F1 N- FEELBEME (26 1 L, 0. 33mmol) ] DMF (6. 6mL) YA .
SIRFE 8 DI SF K SOVEIN EtOAc, HKIK LA 90 %6 FhK \ER K BEEA HIAH, T4 (Na,S0,)
Hkds. 1uk BV T B /DRI EtOAe, FHZ W2 Okt W3 IUTIEY),
— B A 2T (Si0,, BL 75 % % 90% [ EtOAc/ CLGedelin ) alifb 4 (it (1 € [ 44 T Bk i
21(1.1g,95% ). °'P NMR(CDC1,) & :149. 34,149. 77,

[0212]  SEjEfe) 3

[0213]  JRFF —6-(S) - FIFE BNA Wi HkN%Z, (1S, 3R, 4R, 6R, 7S) -7-[2- HIL LI - ( 7K
Fa k) ek 1-1-(4, 47 - R SR AR IR L ) -3- (JRmERE —1- 55 ) -6- 2L -2,
5— AR - R [2. 2. 1] Pkt (38) FrIHI &

[0214]
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[0215] 7~ B 3 (a) Nall, AL 25, DMF, i, 2h,98 % ; (b) BEER, H,0, i, 16 /M ; (c)
NaT0,, %%, 1,0, %5, 90 4340 ; (d) HCHO, NaOH, THF, H,0, &3 , 16 /MiF, H 22 4 80% ; (e)
TBDPSC1, Et,N, DMAP, CH,CL,, %, 16 /M, 61% 5 (F) L&, DMSO, Et,N, -78°C ; (g) MeMgBr,
CeCly, K H 26 775K 89% ; (h) HLfEE, DMSO, Et,N, —78°C ; (i) DiBAL, CH,C1,, -78°C ; (§)
MsC1, Et,N, DMAP, CH,C1,, &35, 1 /M 5 (k) Ac,0, AcOH, H,S0,, H1 28 & 58% ; (1) BSA, JRIEIE,
TMSOTT, MeCN, [H13E, 2 /N 5 (m) K,CO,, MeOH, 3L, 16 /NI, >k B 34 /=% 4 76 % ; (n) DDQ,
CH,C1,, 1,0, % ¥, 8 /M, 80% ; (o) Et.N. 3HF, Et.,N, THF, 2 & ; (p) DMTCI, MERE, %15, 16 /)
i+, 86 % ; (q) CN(CH,) ,0P (NiPr,),, P4, NMI, DMF, 97 % .
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[0216] A) [ (22)

[0217]  F4&4kdh (2. 39g,59. 8mmol) /NCrfs I 22 A] NTTIAIAF 1K) 1,2 :5,6- = -0- A
F5 — a —D— WA Rl 8 1 (12. 0g, 46mmol) [ DMF (75mL) ¥4 (0°C ) ¥+ . HiH: 20 85,
o] S S FRES IR AL ZE (11 12g,50. 8mmol) FFEREEHIFE 2 /NI o DL H,0 AN K s B FF 6 3L
FIN EtOAc, LK ERKBERANLZ , TR I SA . #EZHT (S10,, LA 10% 2 33% [ EtOAc/ T
FEvElil ) Atk R4t B EE AR 22 (18. 1g,98% ) .

[0218] B) —JE (25)

[0219] ¥4 22 (18g,46mmol) ¥R TUKEE IR (150mL) F1 H,0 (60mL) o 7E = T HiHE R N4
16 /N, SR SR SL W A o SRS R R B VAR T EtOAc, LU NatCO,. #h/KPEi A HLZ
TR I 4015 2L 23, HAEAESE— B4t T

[0220] % s AERAN (48mmol, 10g) 7K (350mL) W% Jip A2 1 [HI 3R A5 IR ™= b I 23 (1) 1,
4= 3%t (140mL) . EEBERE 90 70805, LA EtOAC ZEEUR N, LK #hKidE—D ok
BANUZE, 1 (NayS0,) FRik#ifs 21 24, Ha] AMEE— P4t T H

[0221] ¥ty AT ISR A ORLSA I 24 WS E T THE @ 1,01 & 1,100mL) V& &4, J06K R N4
LRV A H [ RN AP EE (25mL,35% w/w) FI IN NaOH(100mL) . ‘Z¥E4H+FE 16 /)
IS L NS IR S (5mL) FFARSRBiRE 32 /N o B s AR 4R 22T I8, 7E EtOAc Rk 2
[ 53 BCR B W) o 73 Z FF LA 55 A IN NaOH. 7K | Eh/K BEVAA HIAH, T8 H R 4615 2 A Gl 74—
fi 25 (12. 96g,80%, =35 ) o

[0222] () ¥ (26)

[0223]  RUT R R ERIE AL (0. 75ml, 2. 9mmo 1) N i 25 (1g, 2. 8mmol) Fl =2,
fi (0. 45mL, 3. 2mmol) ¥4 (0°C ) ¥Wll. =dIH: 16 /NG, B R NVAIEIN EtOAc, FHAKIR
H 5% HCL . HuFl NatCO, #h /K YESA HUAH, T4 (Na,S0,) FFk4i. AEJEHT (510, LA 10% 2
40% If] EtOAc/ el ) Aifb LRI EE 26 (1. 02g,61% ) (b7 B33 0. 42g XI5
FRECRP I = ) o

[0224] D) fE (28)

[0225] % — FF L F AKX (1. 6mL, 22. 4mmol) 3 ¥ M N EE EE &L (0. 98mL, 11. 2mmol) Ff
CH,CL,(70mL) ¥& (=78°C ) ¥ $FE 30 43 Bhj5, 0] K N s N i 26 (4. 8g, 8. Ommol) [
CH,C1, (20mL) ¥§¥ - 7E —78 C Ui+ 45 73 Bh I 1) e S igs i = & % (4. 72mL, 33. Tmmol) .
1E ~T8°C ¥ S AL FE 15 43 8h, b JEEUGE UK, FRLE 45 43 8h N AT I SNAE B i . AR5
W EIN CHCL,, fRIR L 5% HCL K HAT NaHCO,« /K P, T (Na,S0,) FFE =
Weag DR 27, nT e AEE— P Al T AT

[0226] K S ALl 11T (2. 96g, 12. Ommol) 1) THF (50mL) & V% ¥ 7F = i & i ¥ 90 7 B
TEOKIE A HUR N, D4 5 2 Bhids in R R AL B (1. AM AR VR AL B8R0 8. 6mL THF %5
Wi, 12mmol) , kS L FE 90 2 B, ARG B RN A HIE -78°C. W HLEE 27 (AT E RS ) 1)
THF (20mL) #5760 N SR o SR EEHEHE 90 4381 ) » LLEFN NH,C1 %0 K R MY FH-45 A\ EtOAc.
MK LA 5% HC1 ZKHES VL AT NaHCO, EhKPEANLE, T4 (Na,S0,) FHEZ Wi, HEHT
(S10,, LA 20% [f) EtOAc/ Cpedelii ) fifb P2z 28 (4. 37g, K H 26 /%4 89% ) »
[0227] E) — 4% (32)

[0228]  f — A AL WV AKX (1. 41mL, 19. 9mmol) & ¥ I A B Bk & (0. 87mL, 10. Ommol) [
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CH,CL, (70mL) ¥4 (=78°C ) ¥ Bk 30 73805, vl R By H s IEE 28 (4. 35g, 7. 1mmol) [
CH,C1, (20mL) ¥ o 11 —7T8°CARLAFE: 45 73 Bh IF 1n] S N B8 I = & Ji% (4. 20mL, 30. Ommo1)
1E =T8°C ¥ S N ABLFE 15 4380, B G EGE VKIS, FFLE 45 43 Bh N XTI A B il . AR5
BN CH,CL,, S J5 BA 5% HCL K HAT NaHCO,« #h/K P, T (NayS0,) JFE S
Wag UL 29, T e AEE— D 4ifb AT A

[0220] K THAALES (13. TmL IM 57 T HRELE N CHCL, ¥, 13. Tmmo1) IS4
fii 29 ( HATTH $EAF ) [ CH,CL, (15mL) ¥ ¥ fE -78°C R HtHE 2 /NI &, U I Al NH,C1
VK N LB N CHCL,. 4R 5 LL 5% HCL 7K YT ML F NaHCO, b K P i G HLE , T4
(Na,S0,) FFELAs W LIRS 30, HAl fEAEAR AT 4k T 48

[0230] A& A B 30 ( AT I3RS ) « = 4% (1. 77mL, 10. 5mmol) AT 4— — FF R G L mE g
(85mg, 0. 7Tmmo1) ] CH,C1, (21mL) ¥ (0°C ) #¥As I A pefidlk sl (0. 11mL, 1. 4mmol) » ZJE
WERE 1 /NS B S SN CHCL,, UK EA 5% HC1 7K ISV ML F NaHCO, .\ & /K ¥EE A HLE
T (Na,S0,) FFELZ AR LRI IR 31, HAE A EAEMT4lifk M

[0231] ¥ H,S0, (23 ) A R 31 CHHATIMERTS ) MIVKERRE (15mL) A1 LFERHET (3. OmL)
W . IR 1 /AN R BN EtOAC, # R LLZK L 8 NaHCO,. #h /K Be i ALAH,
T (Na,S0,) FFEAWAG . FJEHT (Si0,, B 20% £ 33% ¥ EtOAc/ Chevkfit ) difbdefit —
1% 32(3. 0g, 1 28 13 58% ) .

[0232] F) #%1F (34)

[0233]  [] — £ PR 32 (3. 0g,4. lmmol) FPRMERE (0. 57g,5. Immol) [ CH,CN (20mL) VTV
WNIN, 0- = ( =FEERERESEE ) Bk (3. 45mL, 14. Ommol) o 7E 40°C Fn#k 156 43P LIRS
PRIEVS I > o) RO RS i = AR AR e 2 — 0 R AR R 58 (0. 95mL, 5. 3mmol) o [FI3L 2 /N
S5 W R N 2 SV RN EtOAc.  LAMAT NaHCO,. b K BE A HLE, T4 (Na,S0,) JFE
BURAE LSRR R 33, LT EEAEATAT 4k FAEH .

[0234]  [4Z%TF 33 ( FHRTTHIZRASE ) A9 MeOH (40mL) YAV N K,CO, (1. 66g, 12. Ommol) » 253
TR 16 /NI B UG N IR iR B VR T 25 % MERE /EtOAc, BLER K ZEHL, T
(Na,S0,) JFEZFWYH . FEET (Si0,, L 40% [ Et0Ac/ sl ) 2ifbPeft (it 4% 1
34(2.0g, K H 32 K= K4 76% ) o

[0235]  G) #%EF (35)

[0236] o] #% {F 34 (2. 0g, 3. Immol) ) =% ¢ (30mL) F1 H,0(1. bmL) ¥ A0 2,3—- —
S -5,6- — & -1,4- KB (DDQ) (1. 4g,6. 2mmol) o 2535 T Bk 3 /NN, B ¥k 1) N s
DDQ(0. 5g) » FHHFE 10 73805, E AW I VA I 44 5% B Vs i T EtOAc. HRIRBAK K -
YA NaHCO, (1 = 1) \ERAKBEFEANZ, T4 (Na,S0,) JFik4s. 124 (Si0,,80% ] EtOAc/
ot ) aifb Rt B e AR 1 35 (1. 25¢,80% )

[0237] H) %1 (36)

[0238] 7F & A M & b ) 8% EF 35 (1. 25g,2. bmmol) 1 = & f% (1.0mL, 7. 4mmol)
THF (25mL) IS I1 = LM —E IR L (2. 4mL, 14. Tmmo1) » FIEALFE 24 /P 5, B
Gi [ N R iR B S R T BtOAcs (R IR LK MR NaHCO,. 3h K BES A HLZ, T 15 IRk
45 (Na,S0) » #EEHT (S10,, LA 5% & 10 % ] MeOH/CHC1, ¥k it ) 4l 4k $2 4t (3 {5 [ 4 4% 17
36 (0. 88g) (“MiRA Et,N) .
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[0239] 1) &%t (37)

[0240]  [mjAZ% 36 ( FHETHIZRTT ) AIMERE (12ml) A N — P4k =R L5 (0. 91g,
2. Tmmol) » ZEIRHIHE 16 NI, K S N MEI N EtOAc, LAER KPESANLE, T IFkgs.
JENT (Si0,, BL90% [ EtOAc/ Chpebtli ) 4t it (bl A% 37 (1. 28g, 5K H 36 K™ 2
H86% ).

[0241]  J) (IS, 3R, 4R, 6R, 7S)-7T-[2- H IR L HE - ( —RHEEEI) BEE]-1-4,4 - —
A = R AR S ) -3 (R MERE —1- 28 ) —6- HIE 2,5 —400% - XG4 [2. 2. 1] f“k;'%
(38)

[0242] 4 2- & 2 3L DY S5 TR 6 W B — e i (0. 46mL, 1. 5mmol) fn N &4 #% 1 37 (0. 59g,
1. Ommo1) P4 (57mg, 1. Tmmol) 1 N- FIEEBKME (20 1 1, 0. 25mmol) [#) DMF (5mL) ¥i. =
WPEFE 8 /NI S, B R NN EtOAc, IR BL 90 % #hoK . /K BEdA ML, T8 (NayS0,)
Hik4i. FEEHT (Si0,, L 66 % % 75% ¥ EtOAc/ TEEVEM ) i fb et f € [F 44 7 i Wk i
38(0.75g,97% ) . *'P NMR(CDC1,) & :149. 36,149. 53,

[0243]  SEjfs] 4

[0244]  N-Bz— g mEmE —6-(R) — A7 Z& BNA WU B It i, (1S, 3R, 4R, 6S,7S) -7-[2- &F 3 L5
- (RN SE ) BRI 1-1- (4,47 - A R SRAUE L ) —3— (4-N— 25 A g
WE —1- 2 ) —6- F2E -2, 5- A% — WK [2. 2. 1] Pkt (44) &

[0245]
,«"’\
N™ N
N
DMTO DMTO DMTO 7
0 b 0O __n_N
P L o
Me S € -
HO ™¢ G \ 3 06
- TBS
39 40
DMTO- NH, DMTO =2\,_NHBz
d O N,/
J ?f” — r
M~ 0
D G 0o
TBS TBS
41 42
DMT: NHBz DMTO NHBz
: oy }JW
e N m»»w»b
Me ?f
HO' \“f} 0 6
44

[0246] 7~ I 4 (a) TBSCI, Et,N, DMAP, CH,Cl,, %, 16 /NI 97 % 5 (b)POCL,, 1,2,4- =
e, Et,N, CH,CN, 3,4 /NI 5 (o) NHy 7K, 1, 4 %, %, 16 /I 5 (d) Bz,0, DVF,
R, 16 /NI, R H 39 77 R R 91 % ; (e) Et,N. 3HF, Et,N, THF, =3, 16 /N, 87 % ; (f)
CNCH,CH,0P (N-iPr,) ,, PUM:, NMI, DMF, 90% o
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[0247]1  A) #% 1 (39)

[0248] ¥ RUT FE— FREEREEEIEA (0. 458, 5. 2mmol) FRINZERZ TR 37 (0. 59g, 1. Ommol) FHIBK
e (0. 41g, 6. Ommol) f¥] DMF (2mL) ¥V o =ImBiFE 16 /NS, 4 SN EI N EtOAc, Fifi f
DLER KA EA HUAH, T4 (Na,S0,) I YE . AEEHT (S10,, BL50% ¥ EtOAc/ CptBENi )
afifb PR A AR A% 39 (0. 68g,97% )

[0249]  B) #%1F (42)

[0250] ¥ = &% 4k % (0. 74mL, 8. Ommol) ¥ J 2 1,2,4~ = M (2. 35g,34. Ommol) [£]
CH,CN(16mL) ¥4 (0°C ) BV HitE 156 2 8h)E, M RN = (5. 6mL, 40mmol) , 4k &%
ke 30 438h. 7E 0°CTR n] R VIS INAZ AT 39 (0. 68g, 1. Ommol) ] CH,ON (TmL) Y7 . $iFE 10
NG, ZRERVKI FRE IR T RE RN 4 /N o A R BRI, 78 EtOAc FH7K 22 [R) 43 Brhk
B . SRJ5 LARLRD NaHCO, ShyK ¥EE A NLE, T (Na,S0,) FF 25 W4 LR A =4 40, 1
A AEAEAEAT4AL T A8 o

[0251] 27K (2. 5ml) SN RZ T 40 CEHATIHAT ) %%t (12mL) W, =W T
e 16 /NI, BT IR AR I N FEAE R LR TR TR 8 /NN LR T A1, KT AEAMEAE AT
g A .

[0252]  [a) k% 1Y 41 C FHATIE 3RS ) (1) DMF (256mL) ¥R i< R I (0. 38g, 1. Tmmol) o %
EPLFE 16 /N, B S BN EOAC, AHLFT NaHCO,« 2t /K ZEBCEHLE , T4 (Na,S0,) JFE
T FEJEHT (Si0,, BL50% [ EtOAc/ Thedi il ) aifvd (it B ([l A4 1% 1 42 (0. 72g,
KE 39 3K 91% ) .

[0253]  C) #%1F (43)

[0254] 7 A M & & B 42(0. 72g,0. 91mmo1) Fl = Z Ji% (0. 30mL, 2. 2mmo1)
() THF (9mL) Y& Vs N = 2% = A %8 £ (0. 89mL, 5. 5mmol) o % 5 N L #E 16 /NI 5,
LS W AR I N ) IE K R B R AR T BLOAc, IR LK L AT NaHCO, 2K BB B HLE, T
B (Na,S0,) JEE W45, FEEHT (Si0,, LL 25% %2 40 % (175 B /CHCL, YEE ) aifb 4t 5
o, [ A ¥ £ 43(0.53g,87 % ). 'H NMR(CDC1,) : 8 8. 34 (s, br,1H),8. 33(d, 1H),7.83(d,
1H), 7. 57-7. 26 (m, 16H) , 6. 89 (d, 4H) , 5. 72 (s, 1H) , 4. 75 (s, 1H) , 4. 22 (s, 1H) , 4, 14 (m, 1H) ,
3.83(s,6H),3.63(d, 1H),3. 46 (s, 1H), 1. 20(d, 3H) »

[0255] D) (1S,3R,4R,6S,7S)-7-[2- FIELHE (ZRNEBRE) BEE 1-1-(4,4- =
A — K IR AR AR ) —3— (4-N- R A s mg —1- 2% ) —6- F 3L -2, 5— 4% - XU
[2.2. 1] PEkE (44)

[0256] ¥ 2- F L LY F 0 B Wt (0. 37mL, 1. 2mmol) AN & H #% 1 43 (0. 89g,
1. 3mmo1) \ PUME (43mg, 0. 63mmol) F N- FFEEBEME (16 1 L, 0. 20mmol) [ DMF (4mL) ¥ . =
MPEFE 8 /NI I, K ) NI N EtOAc, #KIR EL 90 % FhoK\ K BEBA HLZ, T4 (Na,S0,)
Wi, FEEMNT (Si0,, LA 75% % 90 % [ EtOAc/ CLRepelii ) i b 34t i o [ 44 0 i W i
44(0.61g,90% ) .

[0257]  SEJEfe) 5

[0258]  (1S,3R,4R,6S,7S)-7-[2- HIE LAE (R NERAE) BEE 1-1-4,4 - =
A E = LA IR AR 2L ) -3 (6-N- A A IRIE MG —9— 4k ) —6- FIJE -2, 5- 4% - W
[2. 2. 1] e (B1)
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[0259]
TBOPSO TBOPSO~y AN NB2 reppso o
> S e N==
. R - MsQ & . Me¥ o~ 2
MO 5 o 0 Ohc 076
Nap Nap Nap
32 45 46
TBDPSO TBDPSO
_C . bA(N-Bz} d }(O)...A(N-Bz) _e .
o Memt.
Me C.?\tﬁ HO \@
Nap
jul 43
HO DMTO DMTO
} O _anBz) ki}r,&w—sz) 9, kgrﬁiﬂ-&}
M & . ‘ M e s g Me \:-' -
HO G HO ™5 06
N .
49 50 G0 Pngen,

51
[0260] 7R 5 (a) 6-N- ZK LIRS, BSA, TMSOTE, DCE, [A19, 8 7Nt 5 (b) K,CO,, MeOH,
R, 16 /N, SR B 32 77 F R 73% ;5 (¢) Bz,0, DMF, Zi 5 (d)DDQ, CH,CL,, H,0, i ; (e)
Et,N. 3HF, Et,N, THF, =35, 16 /MiF 5 (F) DMTCL, BEIE , =3, 16 /N 5 (g) CNCH,CH,0P (N=1Pr,) ,,
UYmE, NMI, DMF,
[0261]  A) #% 1T (46)
[0262] i) — Z & 32(1.0g, 1. 4mmol) Fll 6-N— 2K FF fE IR i nd (0. 48g, 2. Ommol) [ & &
ft (14mL) BIFHRAIMN, 0- = ( = HEAERE ) SBE% (1. 1mL, 4. 50mmol) o R NIREY)
FERIAL 45 4380 JG AR VTS, FELEUKIG TR A #1, 5 I = FF S b e 55 = 0 B S50 R 26 (0. 49mL,
2. Tmmol) o [AIE 8 /INEF S, 5 S A #1122 == IFEI N EtOAc. AVEFN NaHCO, Al k7K ¥EikH
B, T8 (Na,S0,) F E 25 e LA SR HR%Z 17 45, HorTAE AR T A H
[0263] [ 4% 1F 45 ( 1 BT 1 3815 ) 1 MeOH (14mL) %5 & ¥ 111 K,CO5 (0. 38g, 2. Tmmol) » %
MBLHE 24 /NS ROV W GG . iR B ETE T EtOAc, /KR ER /K 221, 2R fa T8
(Na,S0,) FHFEZF WY G, FJEHT (Si0,, LA 1% 2 2. 5% i MeOH/CHCT, ¥efii ) 2hith 324t ([
ERZ T 46 (0. 69g, 2K H 32 (K734 73% ) .
[0264] B) #% i 47
[0265] A% ¥ 47 W] A% T 46 @ik 5T DMF rh R R (1. 5-2 Y& ) RIVIEATHI .
[0266] C) WL 51
[0267]  MVEEMZ 51 WAL L] 3 Fros K AL 34 19 BIEREIEIZ 38 17V A% 47
AT 2% o
[0268]  SZJafs) 6
[0269] (1S, 3R, 4R, 6R, 7S) -7-[2- FIE L5 - ( Z AR EE ) Bed 1-1-(4,47 - =
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FAAR 2 = K LA R ) -3 (6-N- 2K IR RIS —9— 2 ) —6- FIJE -2, 5- 4% - X3F
[2.2.1] Bike (60)

[0270]
TBDPSO TBDPSO TBDPSO
b O
HO O:‘ 0)( MsO (j: 'G)( MsO d: '/O Ac
Nap Nap Nap
28 52 53
TEDPSO~y Py MPF - TeDPso N
i Gon s B
- N=/ Mo
MO Q' oac ® 0N
Nap Nap
54 55
TBDPSO TBDPSO HO
b;&m—az} f b,am-az} g b,&{ﬁ-az)
T Mer Me:
Me 96 HO NG HO NG
Nap 57 58
56
DMTO % DMTO
—h . b,A{N»Bz) —r baw-sz)
Mer Mer N
HO NG 06
59 NC~o-Pongien),

60
[0271] 7R 6 (a)MsCl, Et,N, DMAP, CH,C1,, 3., 4 /N 5 (b) Ac,0, AcOH, {84k & H,S0,, &
15, 3 /NI, SR 28 B E A 87% ;5 (¢) 6-N— 2K L IRMEn4 , BSA, TMSOTS, DCE, [Al3, 2 /Nt 5
(d) K,CO,, MeOH, 2535, 16 /N 5 (e) Bz,0, DMF, %53 ; (£) DDQ, CH,C1,, H,0, i ; (g) Et,N. 3HF,
Et,N, THF, &, 16 /MBS 5 (h) DMTCL, ME g, %3, 16 /N B 5 (1) CNCH,CH,0P (N=iPr,) ,, VU M,
NMI, DMF,

[0272] A) 2% (52)

[0273] ] & A B# 28(7.37g,12.0mmol) « = & F&% (2. 82mL, 20. 2mmol) AT DMAP (0. 20g,
1. Immo1) ¥ ZF %t (25mL) A (0°C ) B I Foehit el (1. 33ml, 16. 8mmol) » =
BN BERE 2 /AN R, DL SRR R SN, LA 5% HCL M AT BR &V BV R Eh /K i AL
A, T (NayS0,) FFik4a. IR AH S FRERR 52, Hn] fEAELifL T .

[0274] B) —Z (53)

[0275] ¥ ikmilR (103%) MO FFRERR 52 CHH AT 24T ) [ LRI (7. 2mL) FIESER (36mL)
WL ZEIRDFE 2 /NI R SN A R LR TR R A o R B AT LR LB, LAK
MR R ENES I ( B2 pH > 8) MELK/NLIEFANIE, R G T8 (Nay,S0,) FFk4i. LIE
JEHT (Si0,, LA 25% %2 35% EtOAc/ CRevblit ) it hk B9 LA AR M — £ 1% 53 (7. 66g,
KE 28 3K 87% ) .
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[0276] ) WAL (60)

[0277] WVt Wtli% 60 naE i SEE ] 3 s i — 4R 32 13RI BLIZ 51 MT7EH =&
R 53 BEAT 4% .

[0278]  SIjdsl] 7

[0279]  (1S,3R,4R,6S,7S)-7T-[2- I L L (ZRNERAE) BAE 1-1-4,4 - =
AR R IR AR AL ) -3- (2-N- 3 T L Sy 0EEne —9— 0% ) —6- FE —2,5— 4% - X
[2.2. 1] PEksE (67)

[0280]
TBDPSO~y , TBOPSO~ AN A ,  TBOPSO-y
S Saatanli S Gon Xore
O et § i 7= o
MsO o OAc MsO 0 oA NH, Me! C?\G
Nap Nap Nap
32 61 62

TBDPSO =N TBDPSO
C . KJ,NWO d }{0} LG(N-sobu) —& 5
NH Me

N N S 2

Nap HN B4
IS

HO DMTO DMTO
OYG(N»iaohu} f };»0; ~G{N-isobu)_g O._aG(N-isobu)
Me e

S W, bomecs Memd,
HO ™6 HO ™6 06
87

[0281]  7REEE 7 (a) 2- &JE —6- ZMERs, BSA, TMSOTT, DCE, [HI3E, 2 /N 5 (b) 3— BTN I,
NaH, THF, 4 /MiF, SR 32 (7 %k 82% 5 (¢) S 1 B&RT, DMAP, DMF, 60C, 24 /Nit, 71% ;5 (d)
DDQ, CH,C1,, H,0, 2538, 16 /NI, 91 % 5 (e) EtoN. 3HF, Et,N, THF, %53, 16 /N, 97% 5 (£) DMTCL,
WEIE, 253, 16 /M, 85% 5 (g) CNCH,CH,OP (N-1Pr2) ,, PUMe, NMT, DMF

[0282]  A) #%1F (B1)

[0283] [ — 2% 32(3. 44g,4. Tmmol) 1 2- &5 —6— S0M& 4 (1. 18g,7. Ommol) [ & &
ft (46mL) BIFWRASMN, 0- = ( =R ) LBEZ (3. 8mL, 15. 5mmol) o [FI3 45 43
BhIS BIE RS » 75 UK A VA H1 S N ) IR 0 = R R AR e 2 — g PSSR 2 (1. 69mL,
9. 4mmol) o [FI3A 8 /MBS, B S NvA HIT AR B IR RN AT« DAL NaHCO, FH#h K PEA AL
B, T (NayS0,) FFEZA WY DRI HAZ T 61, Honl fEAMEA4L M .

[0284]  B) #%1F (62)

[0285]  [a] & AL 4N (1. 07g,27. Ommol, 60 % w/w) [T THF (10mL) i $F & V% W & i 7 I
3- AW (1. 67mL, 24. 5mmol) « HiHE 20 73 Bh s, WS DR 2 1 61 ( AT 343 ) 1+
THF (25mL) ¥ 253 T AREEERE 5 /N, 2R 5 0 1 s I A UL B VBN Do K RN o 8K
Ja B N BIN B8 LB, CLERVKZBCAE LR, T4 (Na,S0,) JFilk4i. LIAEEMT (Si0,, LA
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CHC1, % 2. 5% MeOH/CHC1, BEME ) 2k B8 4y UL P2 v AR € [ AR ¥ 4% FF 62 (3. 18g, K H 32
[R50 82% ) o

[0286] C) #% 1 (63)

[0287]  H 53 T EREF (1.5mL,9. 3mmol) VSMARAZ T 62 (3. 19g,4. 6mmol) Fl 4- — FZFL
FEWELE (0. 11g,0.93mmol) f¥) DMF (27mL) ¥ £ 60°C FHLHEE 14 /NS, 18] SO TIN5
TEREF (1. 5mL,9. 3mmol) , GkELAE 60°C F it 12 /N o g s VA HI 2 %3, DL EtOAc ke,
I CLIK LRI PR S BNV VR K VR A HLZ, T (NayS0) FFik4i. AEZHT (Si0,, BL 5%
2 15% [ TAIER /CHCL, e ) b (o (AR A% 1 63 (2. 5g, 71% ) o

[0288] D) %1 (64)

[0289]  [A] k%11 63 (2. 5g, 3. 3mmol) ¥ =5 A 4% (33mL) FTH,0 (1. 7TmL) YAV N DDQ (1. 12g,
5.0mmol) o 7EZVE FHEHE 2 /NS PRI DDQ (1. 0g) o GREETEEIR T HiHE 6 /NI, R 54
RNTEVKEE (4°C) TAELE 16 /N o AR5 L5 We4i R N ) 15 5 R T L8 L s - LA
K10 %6 B R AN v (2X) TRk PR S A v VORI b K e A WL, R JE T8 (NayS0,)
IHR4E. AEENT (Si0,, BL 5% MeOH/CHCL, e ) AifbiR % 64 (1. 84g,91% ) »

[0290] E) #%1F (65)

[0201] 7 B A % & 7 I % 1 64(1. 84g,3. 0mmol) F1 = Z Ji% (1. 25mL, 8. 9mmol) K]
THF (30mL) Y& = 2 =S W ER 5 (2. 88mL, 17. 9mmo1) o Z IR 24 /NIt ), H A
WRAR [ N ) H4 7% B DV AR T EtOAc. ARIRLAZK L HUFT NaHCO, #h/K BE A WLZ SR i T 1%
(Na,S0,) Ffik4i. ¥:2M (Si0,, LA 5% % 10% ] MeOH/CHCL, Y/ ) 4lifk 3245 (3 (0 i A4 1) 4%
1 65 (1. 05,97% ) -

[0202] F) #%EF (66)

[0293] 4% ¥ 65 (1. 00g, 2. Tmmol) [JWAIE (13mL) VBN I — A4 =K 4L (1. 07g,
3.2mmol) o EIEBEFE 16 /NI R NEIN EtOAc, LLER K BESANLE , TR IFIRYE . 4E
JAHT (Si0,, LA 2.5% %2 5% ) MeOH/CHCL, BEME ) A4k 424k B (i oK IR (1) 1% 1F 66 (1. 52g,
85% ) .

[02904]  G) (1S,3R,4R,6S,7S) -7T-[2- HELALE - ( ZRNEEE) BEE 1-1-4,4°- =
A = R IR AR AL ) -3- (2-N- 3 T LS Eng —9- 0% ) —6- FE -2, 56— 4% - X
[2.2. 1] PEksE (67)

[0205] 44 2- & 2 DY S TR JE P A — e (1. 06mL, 3. 4mmol) Jin A\ &4 % 1 66 (1. 52g,
2. 2mmo1) A PUME (0. 12g, 1. Tmmo1) T N- EHEEBEME (451 1, 0. 56mmol) [ DMF (11mL) ¥, =5
BPLEE 8 /NI B BN ELOAC, IR BL 90 % Eh7K Bk BESAHLE, T8 (NayS0,) Jf:
Wi, FEEHT (S10,, LA 2. 5% (1) MeOH/CHCL, YEMR ) 4ifb (it (B o [l 4 MV B iz 67 (1. 65g,
84% ). °'P NMR(CDC1,) & :148.70,145. 81,

[0296]  SJitifs] 8

[0297] (1S, 3R,4R,6R,7S) -7T-[2- HELHEE - ( ZRNERE) BEE 1-1-4,4 - =
PFAAE = R LR I ) -3- (2-N- S T B S MENe —9- gk ) —6- FIJE -2, 55— 4% - W
[2. 2. 1] PEe (74)

[0298]
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TBDPSO TBDPSO TBOPSO
S Cea S i e

MsO Cf OAc MsO Me™ o\ :

Q0
Nap Nap Nap
53 68 69
TBDPSO TBOPSO
o b d - bG(N‘*SGbQ} B
/ NH Mer &
N HO N6

Nap O 71
70
HO DMTO DMTO
X?T-B{N-isabu) f kﬂj‘e{msam} g O._.G(N-isobu)
fer E hgte L e

S R Meiod
£
7 N
72 3 NC o P Ngipry,
74

[0299] 7~ & Kl 8(a)2- 2 A —6- S " 14, BSA, TMSOTE, DCE, [A] #i, 2 /) B ; (b) 3— 2 &
7 JiE, Nal, THF,4 /NI 5 (¢) S5 T B &, DMAP, DMF, 60C, 24 /) It} 5 (d)DDQ, CH,CL,, H,0, 2
i, 16 /NI 5 (e) Bt N. 3HF, Et,N, THF, =&, 16 /NI 5 (F) DMTCL, B8 g, = i, 16 /N B ; ()
CNCH,CH,OP (N-1Pr,) ,, DY M, NMI, DMF .

[0300]  WEEEMENZ 74 RN S PTRE H O8R 32 153 B EEEL L 67 KIAHFE 7 A H R
53 AT o

[0301]  SEZjfs)] 9

[0302] (1S, 3R, 4R, 6R, 7S) ~7-[2- F It 250 - ( S NIEEIL) B %u%] 1-(4,4’- —H
A RS L) -3 (JRMERE —1- 26 ) —6- R4S L -2, 5 5% - XG4 [2. 2. 1]

Peke (83)
[0303]
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TBDPSO TBDPSO TBOPSO
HO B Qe ‘
HO

o © q
Nap Nap Nap
26 27 75a-b
R TBDPSO d TBDPSG TBDPSO
R 0 P, S S — OAe ~ »—-—uk 9] U
MeO™ ™\ /\< J
MsO (j‘ "0 M‘S{} 0‘ ' Msﬁ‘ 0 }‘C’AC
Nap Na;‘f Nap
76a-b ¥7a-b 78a-b
TBDPSO TBOPSO TEDPSO
Mﬁg\jg o T o KT
HG o) HO ¢
NaF’ Bla 80b
79a-b

DMTO DMTO
: eo\\a"‘ ﬁ\ <
o}

Nc\f\a “N(iPr),
83

[0304] o REIE 9 (a) HiEESL, DMSO, Et,N, CH,Cl,, —78°C; (b) MeOCH,Br, Mg, HgC1,, THF, —20°C,
H 26 > 95% ; (c)MsC1, Et,N, DMAP, CH,C1,,85% ; (d) Ac,0, AcOH, H,S0,, &1, 3 /N, 84% ;
(e) JRWENE, BSA, TMSOTS, MeCN, [F13i, 2 /M) 5 (£) K,CO,, MeOH, K H 77a-b (7= K 89% ;
(g)DDQ, CH,C1,, H,0, 8 /NI, 38, 80a FT 80b G 7= 4 4y 98% 5 (h) EtoN. 3HF, Et,N, THF, %
15,16 /N 5 (1) DMTCL, WERE, 16 /5, 3536, 90 % 5 (J) CN(CH,) ,0P (N-iPr,) ,, P4, NMI, DMF,
96% .

[0305] A) ¥ (75a-b)

[0306] 7F —78°C F [A BLlE 5L (2. 2mL, 25. Ommol) H =40 ke (130mL) IR 7 N — A7 V6K
(3. 5mL, 50. 0mmo1) o HEFFE 30 43805, 76 10 28 s N AP InEE 26 (10. 0g, 16. Tmmol) ) —
AUPLE (30mL) . ARELiid: 45 7380, RNV PSRN = Z % (10. 5mL, 75. Ommol) .
ISINTE G » £ VKIS I R N BB TR 2 0°C (41 1 /M) JEEER 28BS, Je)a 0
5% HCL MR A PR S B VR HK SR HLUZ , R 5 T8 (NayS0,) FRilkdn LRI 27, AR
B (I8 /) FERTAEAMESAAL T

[0307] LT THF (5mL) 785 48E4F (2. 5g,102. 8mmol) FI&Ak R (11) (93mg, 0. 34mmol) FKJIR
EY, R N IA IR -20°C . i ANBUR A P PR DRI RN . SRR BN E, &
KZY 3 /N ) B N AR AR EE LR (9. 33ml, 102. 8mmol) ) THE (12mL) #§% (1mL/10 43
B, LSRR ) o ZEAS IR A AN R /N D e FELE —20 F -25°C 2 [H) [RJER (4E 3
/NIFN ) IR D B THE (GmL) PAM@IERERE o s IRV se 8 5, 18 —25°C M b ) N )
100 738, SR S5 AN I S8 (27) 19 THF (30mL) ¥ 7E —20°C NHi+: 45 43 8h )5, Wik TLC
AAEI RIS AE AR 27 0 DU ARG BN OV K RN I S8 Sl RE « BL 5% HCL .
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TOFIRR PR S A E K BRI A L, AR5 T4 (Na,S0,) JFilk4i. AEEMT (Si0,, LA 25% 2
30% [ EtOAc/ Cpevtlii ) AifbiRIREWNE Toa-b (& ) (A1 1 | KIRME) .

[0308] B) Ff#ifR (76a-b)

[0309] [T = &M% (5. 3mL, 37. 9mmol) FIE 75a—b (13. 38g,20. 8mmol) F1 DMAP (0. 36g,
2.9mmol) HJ—F ML (42ml) ¥ (0°C ) W eI S (2. 3mL, 29. 2mmol) o i 2 /)N
i S NN R BEE IS (0. 5mL) o ZREEPIFE | /N, LR SN S B 5% HCT
VLRI BR SV B RN Sk BRI A WLZ, SR T8 (Na,S0,) FFik4i. #EZ4T (Si0,, L 20% K
EtOAc/ CREBENL ) ZhAL ARG Pk R (1) FR AR 76a-b (12. 8g,85% ) .

[0310] C) &R (T7a-h)

[0311]  HBiER (6 ¥ ) A FREER 76a-b (12. 8g, 17. 8mmol) KGR (50mL) il £ BRI
(10mL) ¥ 2R T HiFE 3 /NN i DL LOMS X [ N A REAT 5642 %508 , AT m S L2 H R P
KEBEH . H MR LEEMBERARFIRE W), LK AR R S ( B2 pH > 10)
EAKVEBANAE, IR 5T, (Na,S0,) FFilk4i. HJEHT (Si0,, LA 20% [ EtOAc/ Chevili ) 4
ARIRAERETE MR B — 282 T7a-b W SF-KAR A (11.44¢,84% ) .

[0312] D) #%H (79a-b)

[0313]  [1] = &R 77a-b(11. 44g, 15. Ommol) FFRMERE (3. 35g,29. 9mmol) (¥ CH,CN (75mL)
RVEAN N, 0- — (=R IE ) LBk (14. 76mL, 59. 9mmol) - 40°C HNFA 15 438115 2%
TV » TEVKI VA 1 N AN I = AR 2R AR e 2 — 9 R SR £h (4. 06mL, 22. 5mmo)
[ 2 /NS, 4 SNV 1 2 250 RN EtOAc . LIEYBAIRR BRE B M Eh Kk se i B NLE, T
#E (Na,S0,) JFEZ WG LA B w7 78a—b, Hom AEAELEAL T A H

[0314]  [H#% 1 78a~b ( HHETHIZRAF ) B EE (130mL) ¥ IR (5. 30g, 38. 4mmol) .
AP 16 /N SR RN E AW A . IR R T OBR L Bs, R KN #h K 28, 2R )5
T (Na,S0,) FFEZ WY FEENT (Si0,, BL5 £ 7. 5% KRN / &A5Eel ) 4tk it
A RIZ 1 79a-b (9. 0g, KR H T7a-b [ %K 89% ) .

[0315] E) #1F (80a F1 80b)

[0316]  [i] #% F 79a-b (9. 0g, 13. 3mmol) HJ — 5 A %E (130mL) 17K (6. 5mL) ¥ ¥ ¥
DDQ (20. Ommo1, 4. 5g) o i PAH K NATE Z R T BeFE 2 /NI, SR J5 FF RS I DDQ (i & s
2. 758) o 73 A1 27N 5 PR 1] R NS I DDQ (1. 1g) » GREgii 4 /NI, SR 55 i NI AE UK AR
A 16 /NI o 85 H B, LOMS Bk T IR & %1 79a-b, BRIV 1) 528 H i N DDQ (0. 9g)
ke HERE 2 /NS, BEIRHE S TLC AT LOMS F AR A BIRZ T 79a-bo LA RIEH], FHAELR L
BEFIK 2 ) 4 BUA B ) e DIEBR PR SISV (2X) HOFIRR R & B VR EK BERA HLZ
RIGT 1 (Na,S0,) JFHk4A. FLEMT (Si0,, BL 10 2 20% (AR / SAGPER ) itk 5 B3t
AT 80a (FEMiB2 1) a5 ) F1 80b ( BEML AL TR £ ) (7. 0g, BLAT=H K 98% ) .

[0317] F) #%1F (81)

[0318] [ 4% FF 80a (6. 7g, 12. 5mmol) 1= Z % (5. 2mL, 37. 4mmol) FJ THF (120mL) ¥
=z =2/ (12. 2mL, 74. 8mmo1) « ZEIEIH: 16 /NI S N A L 25 IR 48 2 T4
FEEMT (S10,, LA 7.5 &2 12. 5% ] MeOH/CHCL, Jeflit ) 2i4biR L% 81 (IRA =2z . A #
BREh, 73> 100% ), HATfEAMERE— P4l M .

[0319]  G) #%1F (82)
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[0320] [ #Z 1 81 ( 2y 12. bmmol) FRIMENE (75mL) HEEAN N 4,47 — — A BE =R P IE R
(DMTCI, 4. 8g, 14. 3mmo1) o EZIE FHEFE 16 /AN J5 FF IR 1] s S s il DMTCL (2. 4g) » ZR&Ld
FF 4 /NI JESI0 MeOH (10mL) o $iHE 30 438 )a, UL LR S BEFRE S A » I LK AR K e
HHUH, RJE T8 (Na,S0,) FFik4s. HEHT (Si0,,60 & 75% () EtOAc/ Okt ) 4ifb4efit A
WA % 1T 82 (6. 732,90% ) .

[0321]  H) (1S, 3R, 4R, 6R, 7S) -7-[2- FIAE LA ( —FNEREL ) BrEit 1-1-4,47- =
AR =R AR R I ) —3- (JRMENE —1- 2 ) —6- AR % -2, 5- 500 - XG4 [2. 2. 1]
BEft (83)

[0322] ¥ 2- & & VU S5 7 5 W B  BE i (1. 58mL, 5. Ommol) M A % 1 82 (2. 0g,
3. 3mmo1) « PU M (0. 19g, 2. 6mmol) FI N— I FE WK M (68 1 L, 0. 83mmo1) ] DMF (16mL) ¥ ¥ -
IR 8 /NI JE A RN EI N EtOAc, HRIR LA 90 % hK R EKVERANLE, R 5 T 1%
(Na,S0,) FFik4i. FEENT (Si0,, LL66% & 75% [ EtOAc/ TAEPENL ) difbHefit [ A 4
k% 83 (2. 542,96% ) » *'P NMR(CDC1,) & :149.78,149. 44,

[0323]  SEZjtfsl 10

[0324] (1S, 3R,4R,6S,7S) -7-[2- FIE LAE ( NS ) BEE 1-1-4,4-=H
HFE S R AL FE S ) -3 (JRMERE —1- 3L ) -6 A FE 3 -2, 5 444 - XA [2. 2. 1]
Bt (86)
[0325]
HO DMTO DMTO

80b 2 . O . P, u—S » U

MeO. - MeO. - MeO. -

H \‘(j 3 \ﬁ (1) \O
84 85 NC\/\O, P\N(”:)r)2
86

[0326] 7R 10 (a)Bt,N. 3HF, Et,N, THF, &, 16 /N 5 (1) DMTCL, BERE, 16 /NA, =95,
91% ; (j) CN(CH,) ,OP (N-iPr,) ,, VY™, NMT, DMF, 96 % .

[0327]  A) #%1F (84)

[0328] ] #% ¥ 80b (6. 43g, 12. Ommo1) F = £ fi% (5. OmL, 35. Tmmo1) [¥J THF (125mL) %5 &
W= O = (11.6mL, 71. bmmol) o ZRMFE 16 /NN JFH R NP EZ R 4G 2T
Beo FEZEAT (S10,, LA 7.5 2 12. 5% K] MeOH/CHCL, Pl ) 4ifbhk F i itiz v 84 (IRA =
LW . ARERTE, 7> 100% ), [ e AMERE—B 4tk Nt .

[0320]  B) #%1F (85)

[0330] [ %1 84 ( 2y 12. Ommol) FIMERE (72ml) WA N 4,47 - — AL = K P IR
(DMTC1, 4. 6g, 13. 8mmo1) » 7E= . FHiHE 16 /NI 5 F IR 18] S WA I DMTCL (2. 3g) o 4REEH:
FE 4 /NN FEAY DD MeOH (10mL) o Fii#: 30 73805, UL LR L EEHRE I WA, LK R B /K gk
AVUAH, R 5T, (NayS0p) FFik4i. HEHT (S10,,60 2 7T5% ] EtOAc/ Tkt ) aifbfefit B
EIRAR I 85 (6. 522,91% ) .

[0331]  C) (1S,3R,4R,6S,7S)-T-[2- A E LA K - (Z RN E A E) A K 1-1-4,
47 - AR IE ORISR TR ) -3 (JRMENE —1- 2 ) -6- ALk -2, 5- 4% - X
B [2.2. 1] Pz (86)

+
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[0332]  ff 2- &0 & 2 DY J N 2 W BE B % (1. 58mL, 5. Ommol) S A #% £ 85(2. 0g,
3. 3mmol) . PUME (0. 19g, 2. Tmmol) K1 N— FF ZLE M (68 1 L, 0. 83mmol) [¥) DMF (17mL) ¥ ¥ -
FARIEFE 8 /NN JE A SNV BN EtOAc, KR LA 90 % hK M EKBEGRA WUZ, 2R )5 T8
(Na,S0,) k4. FEEHT (Si0, LL66% % 75% [ EtOAc/ TUGeyk/ii ) Akt (1 ¢ 7k
TR 86 (2. 55g,96% ) o *'P NMR(CDC1,) & :149.97,149. 78.

[0333] syt 11

[0334] (1S, 3R, 4R, 6R, 7S) -7T-[2- REE LI (—HNERE) PEIE ]-1-4,4 - —F
AL ORI L ) 3 (A-N- 2R I g —1- 2 ) -6 FIAEE AL -2, 5- 48 - X
I [2.2. 1] B (92)

[0335]
P
NT N
N
DMTO- DMTO~y N0 o DMTO- m
3] a N - N
MeO - MeO NH MeO
® \h \b (?)3/ \b ‘§3
HG\"; q\é O:‘\(}
82 TBS TBS
87 88
DMTO =N NH DMTO =\, _-NHBz
o o ) 2 o bwf{?&’
&
W\ o N\ .
90 Q6
TBS TBS
89 90
DMTO #\,_-NHBz DMTO =\,_NHBz
e+ oo O, ] f o\ Meo OLaN_ 1
e P 2]
e \““ ‘ ?}/ \, j— g]/
o~ ° 06
91 NC‘V”““Q’?‘”N(iPr}z

92
[0336] 7~ 11(a) TBSCI, Et,N, DMAP, CH,Cl,, =i, 16 /NEF 98% ; (b) POCL,, 1,2,4- =
e, Et,N, CH;CN, Z 3, 4 /NI 5 (o) NH; 7K ¥, 1, 4— — 28, &4, 16 /NI 5 (d) Bz,0, DMF,
R, 16 /NI, SR H 82 I FE k91 % ; (e)Et,N. 3HF, Et,N, THF, =3, 16 /N, 94 % ; (f)
CNCH,CH,0P (N-1Pr,) ,, PUME, NMI, DMF, 84 % ,

[0337]  A) #% 1 (87)

[0338] AT S MIEAELESE AL (2. 40g, 15. 9mmol) %N ZE K1 82 (3. 20g, 5. 3mmol) Al
KM (2. 16g, 31. 8mmol) f¥] DMF (10. 6mL) ¥y . ZWBiHE 16 I 544 R VA E A EtOAc,
CLER K ZEEUA HUAH, T4 (NayS0,) FFIRL A5 WSd. FEZHT (Si0,, BL50% [ EtOAc/ CRtdili )
af ikt B A A% 87 (3. 702,98% ) .

[0339]  B) #%1F (90)

[0340] 4 — G0 %( W% (3.86mL,41. 4mmol) ¥% i & 1,2,4- = M (12. 15g, 176. lmmo1) K]
CH,CN (80mL) & &I (0°C ) o Bt 15 4r8hjE A =& (29. 0mL, 207. 2mmol) , 4R &L HE:
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30 438he 76 0°C T In] R NVRA WA INAZ 1 87 (3. 70g, 5. 2mmol) ] CH,CN (20mL) ¥V . Hidt
10 7385 , BRUKIE FFAE 200 T HERE SN 4 /N o R 5 B8 L BRI, AF Et0Ac F1Z [H] 43
FCHk B . AR5 LAAT NaHCO, FH B /K S A HUAH, 285 T8 (Na,S0,) FFE U 4n LR IR
7= 88, o[ AEAMEAEAT 44k N i A

[0341] K2 /K (10mL) ¥ A% 1T 88 ( HHATHI AT ) 1 bt (50mL) ¥, 72 M
FE 16 /N B IRYE N AR S P SR T 8 /N AR Y 89, T AE 4L
TEH

[0342] A% 1Y 89 ( HHATHIZRAT ) %) DMF (10mL) ¥V Nz R T (1. 99g, 8. 8mmol) o =
WBEFE 16 /NI E R SNV EIN EtOAc, KK LA NaHCO, FlER K ZHUCA HLIZ, 85 T4
(Na,S0,) FFEZWYE. FEEMT (Si0,, LL50% ) EtOAc/ el ) Zibe it (& A K
T 90 (3. 86g, 3k [ 87 =% h 91% ) .

[0343] ©) #%1F (91)

[0344] ¢ 58 T8 4% % T i) 4% 15 90 (3. 81g, 4. Tnmol) A1 = Z Ji% (1. 56mL, 11. 2mmol) ]
THF (46mL) RN = 4 =S MR h (4. 54mL, 27. 9mmo1) « IR HE 16 /NI, H A
T8 | ) FEF ik B s A T EtOAcs KUK BLZK M AT NaHCO, Al b K pEi A WLZE, R 5T
M (Na,S0,) HFEA WS, FJEHT (Si0,, LA 5% MeOH/CHCL, ¥EM ) 4i4k B4t (o 0 [ 7R 1% 7
91(3.07g,94% ) .

[0345] D) (1S,3R,4R,6R,7S)-7T-[2- HIELHE ( “RNERE) BEE1-1-(4,4- =
A = K LR L ) —3— (4-N- R P g ig —1- 2% ) —6- ML -2, 5- %% - X
[2.2.1] Bz (92)

[0346] ¥4 2- 550 & & VU S 9 5 W 8% — B i (0. 90mL, 4. 3mmol) H A # ¥ 91 (2. 0g,
2. 8mmol) \ PY M (0. 16g, 2. 3mmol) HI N— T EEBK M (58 u L, 0. 71mmol) F¥] DMF (14mL) %5 .
TR 8 NI K R N EIN EtOAc. KR LA 90 % EhKFN EhK v A HLIZ, 2R 5 T 45
(Na,S0,) FFilk4s . Fk B VAR T 5 /N EtOAe, BHZ ISR I 2 st . W A3 Il iE
Wy, LA ENT (Si0,, BL 75% 2 90 % (1) EtOAc/ CpEsElt ) aidb 4 it o ¢ [ 4 0 i
Wk 92 (2. 14g,84% ). >'P NMR(CDC1,) & :149. 82,

[0347]  sEjfs] 12

[0348]  (1S,3R,4R,6S,7S)-7-[2- FIELEHE (ZmNREEEE ) et ]-1-(4,4- =/
AR PR RS PIE ) -3 (4-N- R e ms g —1- 2 ) -6- FAFE I -2,5- 44 - X
IR [2.2.1] B (98)

[0349]
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N7
N2
DMTO DMTO @g DMTO (\\ﬁ
a

MeO k 7‘“ MeQ NYNH *MeQ N
SNl 0 N O

HO ™6 Qo 00

85 TBS TBS

93 94
DMTO ZN__NHs DMTO = NHBz

MeO ko 7"‘" y d MeQ Nr‘f

SR 2 ?2/ e ]
o~ © o ©
TBS TBS
95 96
DMTO =_NHBz DMTO =\, _-NHBz
e o N 1 f G QW
= Me( \ﬁ/ﬁ e MeQ YN
HO N  © 06 o
97 NC\\/’\D; Po N(ipr)‘?
98

[0350] 7R [&] 12(a) TBSCL, Et.N, DMAP, CH,Cl,, &, 16 /NI, 97% ;5 (b)POCl,, 1,2,4- =
e, Et,N, CH,CN, 23, 4 /NI 5 (o) NH; 7K, 1, 4— — ke, &3, 16 /NI 5 (d) Bz,0, DMF,
23, 16 /NI, SR E 93 I PE R 89 % ; (e)Et,N. 3HF, Et,N, THF, % i, 16 /NI, 89 % ; (f)
CNCH,CH,OP (N=1Pr,) ,, VY M, NMI, DMF, 84 % o

[0351]  A) #%1F (93)

[0352] M RUT JkE T R REREIL AL (2. 25g, 15. Ommol) ¥R INZE A% 1Y 85 (3. 0g, 5. Ommo1) FIBK
M (2. 03g,29. 9mmol) [ DMF (10mL) ¥ =3mHiHE 16 /AR NV PEI N EtOAc. LLE:
IKEEEUA MU, T8 (NayS0,) FFE WS FEENT (Si0,, BL50% ¥ EtOAc/ CUpEpElt ) 4
A FR AL B L A% T 93 (3. 458,97% ) o

[0353]  B) #%1F (96)

[0354] F — &4 % (3.59mL, 38. bmmol) ¥s M 2 1,2,4- = M (11. 3g, 163. 9mmol) [H]
CH,CN(80mL) A &VF¥ (0°C ) o it 15 4380 ja Ml R VA I = &% (27. OmL, 192. 8mmol) ,
ARELHiFE 30 438h. 7E 0°CTF I N IS INAZ 93 (3. 45g, 4. 82mmol) ) CH,CN (20mL) ¥ -
BiFE 10 385, ZERUKIE ARSI I RE RO 4 /DI o B RV, 78 EtOAc FIZZ [8]
SYBCER Y. AR5 LA NaHCO, ORI N Eh /K PR A HUH, 2R 515 (NayS0,) F B3 4 LA
PR 94, HAEAMEAE T2 AT

[0355] 427K (10mL) ¥inZAZ s 94 CHATIIZRTS ) B9 bt (50mL) . 752 T
FE 16 /NI, FLAS WA RN FFAE m FE R N T 8 /NI DRI RZ Y 95, HAE AMEAL AT
Ho

[0356]  [a]#% 1 95 ( HHAT 3RAF ) [ DMF (9mL) HS¥ AN n= FFER I (1. 63g, 7. 2mmol) o %
WBEFE 16 /NI R SO BN EtOAc, MK IK AU NaHCO, FHER K ZEHUCA HLE , R 5 T4
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(Na,S0,) FFEZWYE . FEEHT (Si0,, LA 50% 1 EtOAc/ Tyt ) 2P it ol A% 1
96 (3. 53g, K [ 93 (K%K 89% ) o

[0357]1 C) #%1 (97)

[0358]  7F & TN 45 & b 1A % 1F 96 (3. 53¢, 4. 3mmol) 1 = Z & (1.43mL, 10. 3mmol) ]
THF (43mL) WA N = 2% = SR8 & (4. 20mL, 25. 8mmol) » Z iR HEFE 16 /NS 5, B
T8 R )RR B PR T EtOAce MR BAZK VAT NaHCO,« #h K P HIAH, 28 J5 15
(Na,S0,) JFEZ WG . FHEMNT (Si0,, LL 25% £ 40 % KA ET /CHCL, Pt ) 2tk 34t (A (o [
KA 97 (2. 87,95% ) o

[0359] D) (1S,3R,4R,6S,7S)-7-[2- FIELHE (ZRNERE) BEE1-1-(4,4- =
AR — R LA R R 0L ) —3- (4-N- R s —1- % ) —6- FI 3 -2, 5— 4% - X
[2.2. 1] Bt (98)

[0360] ¥ 2- H &£ & VU S5 7 AL W B EE % (1. 35mL, 4. 3mmol) M A ¥ 1 97 (2. 0g,
2.8mmo1) « PU M (0. 16mg, 2. 3mmol) FI N—- FF ZL Bk M (58 1 1L, 0. 7lmmo1) [ DMF (14mL) %5
Wo FIDFE S /NG, B S BRI N EtOAc, #IR LA 90 % h 7K FNEh /K e A LA, T4
(Na,S0,) FFik%E. FEENT (Si0,, L 75% 2 90% (1) EtOAc/ TAEselin ) Aifb 4t v e [d k%
15 98(2. 152,84% ). *'P NMR(CDCl,) & :150. 33,

[0361]  SEjif 13

[0362]  (1S,3R,4R,6R,7S)-7-[2- F LA - (“RNERARE) AL ]-1-(4,4-—=F
AL ORI AUE L ) -3 (6-N- 2K RIS —9— 2 ) —6— A AE 2L -2, 5- 48 - X
R [2.2.1] Pige (105)

[0363]
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TBDPSO TBDPSO N N*"BZ TBOPSO-y
OAC —m / 2 A
MeQ \ MeO.

44/65 11

Mso \. ’, r \\ 0\\‘\0:'
Nap Nap Nap
77ah 99a-b 100a-b
TBDPSO RO
L. O, _.A(N-Bz) _d - MO N-Bz} MeO A(N-Bz)
MeO\M L N
0% HO N6 HO
Nap _ _
101acb 102a, R = TBDPS 102b, R = TBDPS
HO DMTO~y
102a —° MeQ, K]‘A{N-Bz} LN eQ, bA{MSz} g
HO 6 HO ™6
103 104
DMT
Moo Y ONRAN-B2)
\ilb» . -
06
NCo P N(iPr),
105
[0364] 7 = K&l 13 (a) 6-N- 2K FF I HR P2 04, BSA, TMSOTT, CH,CN, [R]¥i, 8 7N 5 (b) K,COs,

MeOH, 3, 16 /N ; (¢) Bz,0, DMF, 2534, ; <d) DDQ, CH,C1,, H,0, &3 5 (e) Et,N. 3HF, Et,N, THF,
ZEE, 16 /N 5 (F) DMTCL, BERE , 2535, 16 /M (g) CNCH,CH,0P (N=iPr,) ,, UM, NMI, DMF,

[0365]  WPREMERLZ 105 JE TR B — CERIB G T7a-b A ROV IR IZ 83 K A — &
% 77a—b Hl4% o

[0366]  SLjifs] 14
[0367]  (1S,3R,4R,6S,7S)-T-[2- ML L AR ( “RHEEE) BEE]-1-4,4 - =
AR =R AL A ) -3 (6-N- 2R LIRS —9— 25 ) —6- A 2L —2,5— &% - ﬂ%
[2.2.1] Bifx (108)

[0368]
HO DMTO
HO N6 HO Mo
106 107
DMT:
MeO) O._LA(N-Bz)
NCoo P iipry,
108
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[0369] 7~ 14 (a)Et,N. 3HF, Et,N, THF, %3, 16 /NES 5 (b) DMTCL, BEIE , =35, 16 /N 5
(¢) CNCH,CH,OP (N-iPr,) ,, P M, NMT, DMF,

[0370]  WVAHEHZ 108 3B FT7n i i 80b A Rl W M 86 1 7 E A% 102b 4

[0371]  Sjifl] 15

[0372]  (1S,3R,4R,6R, 7S)-7-[2- FIE LA ( ZRNERE) PERE 1-1-4,4- —H
AR PR L ) -3 (2-N- 3 T RS NEENS —9- 3 ) -6 AR IO -2,5- A - X
BF[2.2.1] Bige (114)

[0373]
TBDPSO TBDPSO TB8DPSO
CAc
3 MeO
MO o “oac M0 5 o NH2 96
Na;: Nap Nap
77ab i08%a-b 108%a-b
. RC o o
b@{f‘@-isabu} MeO X(D,G(N- isobu} Me() k TG(N—lsﬂbu)
MQQ\ e u
WIS \» \~
Q70 HO HO
Nap 111a, R=TBDPS 111b, R=TBDPS
110a-b
HO o . DMTO o g
111a e o b@(h{-ﬁsshu) MeO bG(N«isobn)——*—
I’s*il“ > K \Iltv o -
HO G HO ™G
112 13
DMTC
MeO \b,G(N-isobu)
0
NCor P ngpn,
114
[0374] NEE 15 (a) 2—- ZFE -6— FNENS, BSA, TMSOTS, CH,CN, [B1¥, 2 /N8 5 (b) 3— FRIETH

i, NaH, THF, 4 /N 5 (c) #T@&m, DMAP, DMF, 60°C, 24 /B 5 (d) DDQ, CH,CL,, H,0, %, 16
/NIF 5 (@) Et,N. 3HF, Et,N, THF, 535 ; (f) DMTCL, MEIE, 2535 ; (g) CNCH,CH,0P (N-1Pr,) ,, PUM:,
NMI, DMF,

[0375] VMm% 114 Bk s i = CIRIBEGY) TTa—b G OV BEBLIZ 83 1A = &
i 77a—b 4%,

[0376]  SEjfs) 16
[0377]  (1S,3R, 4R, 6S,7S)-7-[2- I LHE (ZRNEEE) HEE 1-1-4,4-=H
AR R RAIE AR ) -3 (2-N- S T B SMGng -9 3k ) —6- AL AL -2, 5- 4 - XL
FR[2.2.1] Bege (117)

[0378]
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HO DMTO
b —2+ peo koj‘n(}(&%scbu} - MeO };O} W G(N-Isobu)
HO G HO N6
115 116
DMTO~y
= MeO >< ?..-G(N-Isabﬂ)
9
NC— o Pngen,
17

[0379]
(c) CNCH,CH,0OP (N=iPr,) ,, P4, NMI, DMF,

[0380]  EfIEHZ 117
[0381]  SEjfs) 17

[0382]  6-CH,0H BNA 5 %
[0383]

TBDPSO a TBDPSO
0)( O)(

e 16 () Et,N. 3HF, Et,N, THF, =3, 16 /NEF 5 (b) DMTCL, BERE, 53, 16 /N 5

AT 80b £ O BEBLHE 86 1A HIZE 111b il % .

TBDPSO—, g
&\’

Nap(} Nap{j &apO
26 27
BnC e BnC o
»;" Y HO \" vy X
NapO NapO ’0 HO g" O
Nap
121
f BnO BnO BnO
T880 v TBSO v TBSO
o)( 5q o>( %ed & o)(
Nap Nap Nap
122 123 124
BnO 8n0
Pi O Piv0 =
%\ASG‘ "OX W OX WMGE} ’&c
Nap Nap
125 123 127
PivO S SN 8
MsO 9 OAc HO 070
Nap Nap
128a 128a

[0384] & & K 17(a) B B &, DMSO, Et.N, CH,Cl,,

~78 % 0 “C ; (b) Ph,PCH,Br, nBuLi,

THF, -78°C & &5, Sk A 26 =%k 97%; (¢) TBAF, THF, &35, 16 /M, 97 % ; (d) NaH, BnBr,
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DMF, &3, 1 /N, 2 5 5 (e) 0s0,, NMO, 95 % Al 7K ¥ W, &30, 48 /N, 87 % 5 (F) TBSC1 , W%
e, 0°C, 4 /N, SE & 5 (@) MsCl, Et,N, DMAP, CH,Cl,, %385, 16 /NI, 2351k 44 % Fit 40 % CR
(h) Et,N. 3HF, Et,N, THF, & & ; (i) PivCl, DIPEA, DMAP, CH,Cl,, 253, 16 /M 5 (3) AcOH, Ac,0,
AL 1,50, 2k [ 125 8177264 92% 5 (K) BSA, JRBERE , TMSOTT, CH,CN, [A3%7 2 /M 5 (1) K,CO,,
MeOH, 3K H 127 775K 74% .

[0385] A) #%tF 118

[0386] K —HFLMEAK (1. 77mL, 25. Ommol) 3% M FLEES (1. 10mL, 12. 5mmol) ) 5 F
ft (60mL) A (-78°C ) o BiHE 30 B G, ) & NV A INEE 26 (5. 0g, 8. 4mmol) ) &
e (20mL) ¥ il. 7E T8°CTF4k&Lhitt 45 7 8h, SR 5 B i vl N TP s il = & i (5. 05mL,
37.5mmol) o ik 10 43805, BRUKIG I R N B #T THE 2 29 0°C, St TLC B/R A it
. DL S TR B S ), I 26 JE BL 10 % HCL. 7R NaHCO,« 5 K YE i A HLAH, T4
(Na,S0,) k4 LIt/ 27, AR AL H T F — 3.

[0387] B) #%fr 118

[0388] o] = ZRIELVRALEE (3. 88g,10. 9mmol) [¥)F THF (60mL) YA HiFEEE (0°C ) BN
nBuLi (2. 5M, 4. 34mL, 10. 9mmo1) o HEFE 1 /NI T, LIRS H1 22 —78°C, FF & i ] Je W
NN EE AU T RIS R 27 (8. 4mmol) [T THF (15mL) ¥R . 4 I AT INFAE S35, 4k 4k
PiFE 16 /N o A5 FHARAT NH,CL /N0 R RN, HR NV AAE EtOAe MUK Z TR 43 Bl 2R BAEh
IKVEBEANLE, T8 (NayS0,) k4. FEEMNT (Si0,, LA 10% EtOAc K eyl ) ik
PR ORI 118 (4. 84g, F1 26 5 97% ) »

[0389]  C) #Z%iF 119

[0390] K5 9ALPU T HE4% (IM AFLE T THE 1, 10. 00mL, 10. Ommol) SN E M 118 (4. 83g,
8. 1mmo1) ) THF (35mL) ¥V . ZWIFE SN 16 /NI i, B045 25 BRI 0 1 ok B s i T
EtOAc. RJG LK EUKEGRANUE, T8 (NayS0,) FHK4i. FEZEHT (S10,, BL 40% EtOAc
O RPENL ) A i P AL Te R I EE 119 (2. 79g,97% ) o

[0391] D) #%¥ 120

[0392] % & 4k (60 % w/w 47 7E T A" 4 ¥ 1, 0. 4g, 10mmo1) ¥% f A BE 119 (1. 44g,
4. lmmol) FZEFEE (0. 71mL, 6. Ommol) [¥] DMF (16mL) ¥V (0°C ) o £F 0°C FHikE L /it
Ji s AR/ K S N FEAE EtOAC FKZ [R5 e DAER /KA B SR A WA, T4 (Na,S0,)
ki, FEET (Si0,, BL 10 2 25% EtOAc [ G TRBEN ) i1k 3248 T8 G R 46 48
120(1. 84g, E& ) »

[0393] E) #%fF 121

[0394]  #5 PUSEALER (25% 0s0, [ iPrOH %W, 1mL) ¥ I 24448 120 (1. 80g, 4. Ommo1) Al
N- FRZERG bk —N- 4464 (MO, 0. 94g, 8. Ommo1) 1] 95% AR / /K (25mL) . 1625 T4
FE 16 /NI, ) RO R R FEES A 0s0, % (0. 5mL) FiNMO (0. 40g) o HidE ST 48 NI,
DL EtOAc #BE [ N4 3 LA 1096 NaHSO, /K ¥Ess, T8 (Na,S0,) FHik4i. HZEHT (Sio,, LA
40% & 50% EtOAc I Cersseln ) aifb e e iR — % 121 (1. 68g,87%,47 1 © 1
IR RIRED ) o

[0395] F) #%fF 122 1123

[0396] ¥4 TBSCI (0. 66g, 4. 4mmol) ¥RpNZ W 121 (1. 63g, 3. 4mmol) [IMENE (17mL) VAW
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W (0°C ) o £F0°C FHEHE 4 /MG, LA EtOAc Rl N4, LK Sh KBRS HLE, TR IFIR
i HEZHT (Si0,, LA 10 &2 20% EtOAc B O # MpEN ) Zi4b $2 4 J0 (o rtR e 122
123(0. 90g 1 1. 117g, RFgELEX AR ) o

[0397] G) #%HF 124

[0398]  [A] ¥ 123 ( KR EL X AR, 0. 9g, 1. 5mmol) « = Zfi% (0. 46mL, 3. 3mmol) F1—
A FR R FEMEIE (37mg, 0. 3mmol) F 5 %t (5mL) Y4 (0°C ) s AR BEf k&l (0. 24mL,
3.0mmol) o TEZRT 7 /NN, 5 1) KON s i AR S e S (0. 12mL) A= % (0. 23mL) .
VR R BERE 9 ANINHE B OV BN EtOAc, LA 10% HC1 . M9 F1 NaHCO,. 2h /K B A HIAH, T
B (Na,S0,) FFik4i. FEEHT (Si0,, LL 10% % 15% EtOAc [ DA IRuENL ) Zitb 1l ik
T 124 (0. 44g,44% ) FIELE ] 123 (0. 328,40% ) .

[0399] H) &% 125

[0400]  [n] AR 124 (0. 44g,0. 6mmol) Fl — Z % (0. 23mL, 1. 7mmol) [¥J THF (7TmL) ¥ s
=Wz =2/ (0.64mL,4. Ommol) » ZI& NHiFE 16 /NS, LL EtOAc #E N4,
LA NaHCO,  #h /K SR A HUAH, T (Na,S0,) JHlk4d. HEMNT (S10,, B 50% EtOAc KT
PR ) aifbFRALEE 125 (0. 40g, B & ) -

[0401]1 1) #% 1 127

[0402]  [q] % 125 (0. 72mmol, 0. 4g) - — 5 N Z& £ F& & (DIPEA, 0. 17mL, 1. Ommol) F1 — FI
ZIEMERE (12mg, 0. Immol) I~ 48 (2mL) KA (0°C) BRI Iife K EES (0. 12mL,
1. Ommol) o ZEBRUK, 7520 T HidE S N4 2 /NINE, SR 5 5 1m) s . A5 i DIPEA (0. 17mL) A1
Bl (0. 12mL) , HFAEEMR T HekE 16 /M. SRJ5 LA EtOAc #E S i), LA 109 HCL i
FH NaHCO,~ Eh/KPEFRAHLE , T4 (Na,S0,) FHFlk4a1s 2K pivaloate 126, HAEAERE—
At TEH

[0403] Uk ERTR (236 ) MK Y pivaloate 126 ( AT ) MIVKEERR (2. 5mL) Al
RN (0.5mL) W TEZI NHRE 2 /DI JETE R I T RS FIH R E Wi T
EtOAc, LAHLAT NaHCO, Eh/KVERAHLZ, T4 (Na,S0,) FFik4d. HJZHT (Si0,, BL 10 £ 15%
EtOAc I e RvENL ) A4 ot mpRIY — 18 127 (0. 45g, 2K H 125 17734 92% )
( FARIRED) o

[0404]  J) #%1F 129a

[0405] |1 — 2% 127 (0. 45g, 0. 65mmo1) Fl LR BERE (0. 15g, 1. 3mmol) [¥) CH,CN (3. 5mL) %
TR NN, 0 — ( = FEEREREE ) SBE (0. 8mL, 3. 3mmol) o 7F 40°C T N# 15 43P L3k
SVETEVE TG » 7] [N AP N = PR S ek e Bk = S R LR ER 2 (0. 24mL, 1. 3mmol) o[BIV 2 /)
I B s A 1 22 =R FEEIN BtOAc. PAHAT NalCo,. /K ¥EiE HLZE, T4 (Na,S0,) Jf
B IRGE LA B R 128a, HAE AVEARAT 44k R A% H .

[0406] [ 4% 15 128a(0. 11g,0. 15mmol) [ MeOH (1. 5mL) ¥ 3% 7% I K,CO, (40mg, 0. 3mmol) o
TESIR TR 16 /NG, B2 L REHIFETE EtOAc FNER/K 2 4 ik B . WA HLAH,
T (Na,S0,) FFEA5MAd, e it 129a CRIE LRt AR ) o FEEMT (Si0,, LA 35 % AR
[¥) CHCL, WSV EIE ) Aifb 42 EA% 1 129a (57mg, 11 127 24 74% ) » 'H NMR(CDC1,) : 8 9. 37 (s,
1H),7.92-7. 61 (m, 5H) , 7. 55-7. 23 (m, 9H) , 5. 58 (s, 1H) , 5. 43(d, 1H, ] = 8.1),4.79(d,
H, J-11.7),4.66(d,1H, ] = 11.7),4.58(m, 2H) ,4. 51 (s, 1H) , 4. 44 (m, 1H) , 4. 05 (s, 1H) ,
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3.95-3. 72 (m, 4H) o LOMS B8] 3. 34min M+ HHEE4E 517. 19, SEIME 517. 1,
[0407]  SEjifsi 18

[0408]
BnO BnO bc BnO
/MMOAC ._?........,. /Q({ETBX . O Bx
PivO S~ PivO et QQ
MsO Q: ,OAC + MsO {35: "ﬁ)AB HO q\o
Nap Nap Nap
127 128b, Bx=N-Bz- e v 129b, Bx=HtLmz vz
128¢, Bx=N-Bz- . "% o4 129¢, Bx=Jif "2 %
128d, Bx=2-NH,-6-Cl-"% oA 129d, Bx= £, »Z vk

X BnO
d e KG},.« Bx

HG G0
Nap

130b, Bx=N-Bz-ffLw %

130c, Bx=N-Bz- i *& vA~

130d, Bx=N-5+ T }&- & v ok
[0409] 2 18 (a) N-Bz— JUMEIE 5§ 6-N-Bz— JRMEA 5 92— 4 2L —6- SRS, BSA, TMSOTE,
MeCH, [HI3i 5 (b) K,C05, MeOH, i, 16 /N (X T 129b—c) 5 (¢) Nall, 3— 2L N i, =i (X T
129d) 5 (d) TMSCI, B, BzC1 8, Bz,0, DMF ( %fF 130b—c) ; () TMSCI, W&, B T HE& (4T
130d)
[0410]  #% 1F 128b.128c F1 128d T 43 5 % FH N-Bz— Mfa W% I, 6-N-Bz— i 122 0 il 2 41
3 ~6- SUBIIEIL Vorbrugen SRzt A 127 93] R 18) . LLK.CO, A MeOH
KEFE 128b F 128¢ I3 BIFRHERZ TR 129b 1 129¢, LLEALANAT 3— R ALT 5 AbBE 128d T 42
BERCTF 129d. L TMSCT IR L4 18k AR U 15 20 Y I LI T 43 BB AR EF 1300 A1
130c, RIIEFEM, EIRFAL (ol i LA DME S5, R A% 129b AT 129¢ 152K FY IR T S Mok
S A%TF 130d ALSE LAAAE TN v i B TMSCL BRI R, 555 5 T IR AU 45 17
.
[o411]  SEtifsl 19
[0412] 6 — HUfCSR IR il %
[0413] ~E B 19
[0414]

.0,
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8nO BuO—:
/DO‘ NN FZHC S
¥ 5 TN Y
s

F Q0 Qo
RS OO Nap 1.Swern &k &, Nap
Nap 131 Dess-Martin 132
138 1. MsCl 2. DAST
2. NaSR DAST,

CH,Cl,
1.Swern &AL &,
1. NaH,

BnO O _pyx RX BnO O _pyx Dess-Martin BnO O _px
S X=pg 1 ; 2. R4yRoNH, AcOH —
o) NaBH,CN e)

RO Q0 v ne HO QO RRN QO
Nap Nap Nap
137 130, Bx= vz, N-Bz-jrgez 133

N-Bz-fig =% ok, N-5% T B- B ook

1 # R ok
2. RyRyNH 1. TEMPO 1. MsCl
2. RgazNH 2. NaN
HATU ?
BnO 0. BnO
0 o <&
R SRS

0 0 Q o e ‘\:\ ‘:

) R,RN 00 0

RoR4N Nap 20 Ns Q ©
136

1. nBu,P
2. RNCO s RNCS

BnO O _.Bx 1. nBusP
2. FmocNCS BnO Ow_p
R2R1N>/__ N 3. R«RoNH, EDC K 7‘ X

NH Q O 4 X e
140 RHN Nap
139, X=0,8

[0415]  R.R, Fl R, 73 ST g Hy B Hs 2k e 3 S AR R e B (1RO 256 A F e 2 %
Ry

[o416] W LI FH S0 A ke A v, 30 21 DAST 25 54k 77 kb 3 1 130 14 75 BIH% 1 131,
A 132 @ S5 L Dess—Martin i BBRAE Swern 4544 44k 130 TR 3L, 2R 5 LA
DAST AbFH 1S (B il 25 15 2 o #1133 WL B /5 UL DessMartin S lE7E Swern 2514
AL 130 ARSE, AR S FE UK BRI SR 57 (o, I ) AF7E T DMARZ S ik
BT A3 (I JR AL ) 24 A3 3 o %A 134 nOE Rk 564 130 FRSE It AL B L3 (T
% FRORTEIR ) ) , AR S = S B A 15 2. A% 135 nlId 58 130 1y
B R IR, AR JETE HATU B B e IR G AR T S e Ndil & /33 %1 136
AL S DLREE K Mg AL 130 I FRIEEE T, AR5 5 G S Vi 2 A9 3o R% T 137 mlIdE I g
DATE 4 (R BCHE 130 (R BE5E F 25 14k, AR Ja DABEEEA IR K B 5 1 i) 2 49 31 R% 17 138
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A SR 130 (R AEIE A S A0 0 B S 55 B, ARG AR R S iR A i s 43 31 %1 139
Al R 134 BRI, R 5 5 e IR R sl At SRR G S N il 8 79 31 o A% 140 A5
IR 134 118 AL B 5 FmoeNCS Je N 32 VA0 I IR 1EAT il 4% fmoc I Ak it i £
EDC AF1E FiE—0 5l e AT 3R BEHUARR . 22B% fmoc fRAP 125 AR ORZ 1 140,

[0417]  SEjifs) 20

[0418]  6— HUAR ) BNA MV Al Bk a4 1 ) il 2%

[0419] 7REKE 20

[0420]
AL &AL DMTO
BnO—\ o _g, HO~\ o g, ;ﬁ:b O._.Bx
?& s K 7 T A EO
4 SN z Sy 8 C{\”\"
Q0 HO 0 ? ©
Nap 142 NCoaPonipn,
130-140

143
1 / /h;pc%{{: JZU‘L}tf]‘FJ }T&X _ i P

141
[0421] W@ AL R BRZ T 130140 [f1 37 - FI 57 -0 fr3 5 A %15 B AT 142,
a}#, AT ¥ S5 LA DDQ 2263 130-140 f) 37 0-Nap FEH, R G MALEAL LR 57 0- HE LR
A% AR 142, 4 5 BRI 5 S b — TP 4 = T I K, 30 5o W Ak S R
AR OE B 143,
[0422]  sjitifs) 21
[0423]  6-CH,F #6145

[0424]
BﬂO: O U a Bﬁ()x?‘l} b BnO O u ¢
Rl F 00

HO {?')“ | F HO 6
Nap Nap 141a
129a 131a
HO DMTO DMTO
O u m,fimm,. iju ..,_?.....,. Xru
F HO G F HO O F 00
NG\/?\ ,«'P‘m .
142a 142aa 0" 'N(iPr)p
143a

[0425]  7~E I 23 (a) DAST, CH,Cl,, ~78°C 2%, 16 /M, 52% (b) DDQ, CH,C,, H,0, %,
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8 /NI, &, (e)10% Pd/C, H, K¥K,50% (d)DMTCL, Mg, 55% (e) (iPr,) ,NPOCH,CH,CN, I
M, NMI, DMF

[0426] A) #%1F (131a)

[0427]  # — Z LG HE = HALAR (DAST, 0. 16mL, 1. 4mmo1) IO A% 129a (0. 1g,0. 2mmol)
=S P 2ml) B (-50°C ) o R RN IZEH N #E SR FFHEFE 16 /N, SR 5 DLe
NaHCO, W/ VK VY. o 7E EtOAc FERIK Z ) 73 FL R N 4, T4 (NapS0,) k4. #1)=
1 (S10,,33% EtOAc [F CHEH M ) A iRz 1 131a (51mg, 52% , JBA 15-20 % KT H %
Ji) IS HIAIERS Y. °F NMR(CDCL,) : 6 —227. 98 (m) F1-231. 07 (m) » LCMS A5 B4 IN [ 3. 84
38 M+ S 519. 19, SEMIME 519. 1, LAK 3. 89min ;M+H #4544 519. 19, SEill{E 519. 1.
[0428] B) &1 (141a)

[0429] % 131a(51mg,0. Immol) W =F FHt (ImL) FZK (2 ¥ ) VA 0 DDQ (44mg,
0. 2mmol) » =& FHiHE 8 /MG, LLEtOAc Fiké s NV, 3 LA 10 % NaHSO, ¥ « A1 NaHCO,
TR B KPR WA, T4 (NayS0,) FFk4E . FEZHT (Si0,, 30 % A Y S0 R ) 2ifb R
HERZAT 141a (41mg, /E A R ARG E &) o °F NMR(CDCL,) : 6 -229. 3 (m) F1 -230. 97 (m)
LCMS A5 BA IS R) 2. 66 23k ;M+H 14 379. 12, S2I{E 379. 0,

[0430] C) %1 (142a)

[0431] ATHEA KAWL 141a (41mg, HATIIZRAT ) A1 10%48% (10mg) 7F FEE (2mL)
FREAY. 3 /NG, T KRG T 141a g GBI X R B IR AP LIS 23 #r &
TN ) o VAR R A ik B R N ) IR IR AR SR BRI . AEJE T (S10,, 10 2 20 %6 FEE I ST
W) AAERE N R IRIR G YT 142a (14mg,50% ) » °F NMR(CDCL,) : 6 -231. 45 ()
1 -232.88(dt) » LOMS :AREAMSIH] 1. 72 7380 sM+Na THEAE 311. 08, SEHl{E 311. 0,

[0432] D) ¥ (142aa)

[0433] i) #% 1F 142a(14mg, 0. 049mmol) [ W% BE (0.25mL) % ¥ ¥% hn DMTCI (24mg,
0.07mmol) o ZIEIHHE 3 NN JEHE R VIR IR AR o FEJZHT (S10,,20 22 30 % P Bl 1) 5175 5
W) AL IRAEVE R T AR S A% T 142aa (16mg,55% ) » "FNMR (CDC1;) = 8 —228. 6 (t)
F1-230.91(dt) » LCMS AR BT IH] 3. 56 7380 sM+Na THE{E 613. 21, SEHIME 613. 1,

[0434] E) WH#EELZ (143a)

[0435] ViM% 143a n] S MESCEH] 1 (HERE VBB (phosphitilation) KAV H
A 142aa il %1530,

[0436]  SIjfs) 22

[0437]  #ZATWREBENZ 15

[0438]  #% 7 AL W] 22 RO AR R ARSI (A5 an{HAS PR T 26 B £ 1) 6, 426, 220 F1A FF K]
PCT I WO 02/36743) il ity i 8047 il 4%

[0439]  SEjifs) 23

[0440] SR RRAEZ G K

[0441] LA B I 1) S5 AL A Dm0 8 20 S [ A A R AR A T8 ) 2% o 1EAT i
A Ol 2 KA L, 0, Applied Biosystems (Foster City,CA) o ARSIEL
F AT LA T B B AR o AT A A il 28 A% 1 IR an i A L
R M AN SR AL AT A S BT L 4
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[0442] IR  REACFIEA I BEIR —0s (P = 0) F IR 7] 7E H 34k DNA A X
(Applied Biosystems 394 %) b R H # Ml A AL 1 bn E N Bl R e AL 227 A5 32 o

[0443]  [RULAF X A4, BACBEIREE (P = S) HI& MR T IR —BEF % IR K H 10%
w/v If] 3, H-1, 2- 2RI TR -3— Wi 1, 1- 5 &I S AR A T B IR B2 LA ™ AR i %
o IZBR A4 SN0 BRI (R R 22 180 0 HLAE Sb 2 AT T H ML ME 2P 3R . M\ CPG 12
fRFHAE 55°CF TR AT LB (12-16 /AN ) J5, UK T 35 RR SBEM IM NH,0Ac %5
WP UTUE RIS TR . WL IR X T IR ] 2 3L B £0) 5, 508, 270 [FRIR AT il £
[0444]  LEILERRIR S IR ] S ML E LA 4, 469, 863 IR AT H 2% o

[0445] 37— 4, —37— WV I IE PR M S R X 1 IR W] 2 S I L4 5, 610, 289 Y 5, 625, 050
(IR AT il %

[0446]  WPREWENZ A% IR N L E EH) 5, 256, 775 8L 5, 366, 878 MIHHIARLEAT Hl4 .
[0447] ¢ 5 B AR IR B8 5 A% R ] = M 4 A (19 PCT H i PCT/US94/00902 F1 PCT/
US93,/06976 ( 43 % /A4 A WO 94/17093 FIWO 94/02499) (IR BEAT 4 .

[0448] 37 — Jli4 —37 — S JEMEMEILEE F A% R ] 2 G [ &0 5, 476, 925 (KR IEAT il
o

[0449] MR —REEAZ IR S EE EH 5, 023, 243 FIFEIAIAT HI#%

[0450]  WLEmERR R SEA% IR v 2 IS [ LR 5, 130, 302 F11 5, 177, 198 HHid 2E4T il &
[0451]  SEAZ IR « W IE P BB A% 1 (AR MMT B S 1) I 2k
TREMREEN EZA (RO VDH B EAZ ) O R R R RN E T
(HEFR A B -3 BB ST ) O R S A e R N F A (RN Wi -4 %
BT ) , UL B I WA 2 6 ML FI P = 0 8% P = S BRI IR & B B E B AL S m] &
e 26 [E &) 5, 378, 825 35, 386, 023 5, 489, 677 55, 602, 240 F1 5, 610, 289 [KIHEIATEAT 4% .
[0452] P4 Rt PP A4 T 22 e 1) S % 1 n] S SR [E B0 5, 264, 562 H1 5, 264, 564 14k
AT 2%

[0453]  IRAH KOG T S L EEF] 5, 223, 618 (Wi AT % .

[0454]  sEjifs] 24

[0455]  BEAZTFIR N &

[0456] M TJ 4% FLIFC I [ AH 2 I 3R IFAE 55 °C Rk ZUK H L 12-16 /Y E, LK T
SAEARRAI SBEM 1M NH,0AC W UTUE [P A% IR B AZ B o A I SR IR ] i v
W2 it (4> FEIE ) PR B kAT 08T o 766 Bob 3843 R A i 1% NG R A IR
TRRICRE AR B BT B R I E A 4y R AN —16amu 7R 5 (+/-32+/-48) I LU HEAT 52
FEHELCHIE S SEAZ P IR ik HPLC AT 24li4k, 40518+ Chiang %8 A\, J. Biol. Chem. 1991,
266, 18162-18171. HPLC— 24k A4} T 15 1 45 BLI0 % 2R AL T AE -HPLC 4EA0 44 BL 3543 () 45
o

[0457]  SEjfs) 25

[0458] AL HRA R —96 fLIOE A

[0459] A% IR AT AEREME LA 96— FLIE 2N [FIIN 22T 96 A7 4111 H )4k & st o 2 ok [ AH
P(ITT) PRSI AL 225 A AT B o BRI — MEA% 17 IR A BG4 m] g ik UK B A1 31 o BRAR
IR B A% R () IR vl I A e /K S A 9 3, H-=1, 2 2R IF i —3- il 1, 1- 54
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(Beaucage il ) BiAAF . SRR IR B - Bl LHE - — S A AR W ELIE AT AN
LT (U1 PE-Applied Biosystems,Foster City,CA B Pharmacia,Piscataway,NJ) 4kt
130 AEFRUERZ B R 2 BARHER B R BT G e EATRTE M IZE R 1) B -l 2%k - —
S TN 5 U I

[0460]  FERXIFIR B A FRMIFAET G (55-60°C ) "FAEMK NH,OH Hh 254 12-16
/NI, PR TR TR BRI it o 5 R it B R TG TR /K A LB 3P4, APl
AT AR 7 A A 21 BT A 1R 23 A A R AR AR

[0461] St 26

[0462] KA 96— FLBIE BT SEZ B IR 70 M7

[0463] - HfFL AP I SEA% IR U B P B I AR AR AL UV W) 3 g o S i A
SEREMETT L 96— FLIES (Beckman P/ACE™ MDQ) slfT Xt B il 4 R AEACAE 7S FH B 40 rL Ik
W& (i, Beckman P/ACE™ 5000, ABT 270) @it B41E ik (CB) ATVl . AIEA
B SR 2H s RT SR FH LT 25 B A S R A S AT DU A M E o I I AR A AR
KHBRAMZ BN BB i F-P E 2D 85 % IR GW RA 2 /b 85% 4
Ko, WIRT YA LR T 52

[o464]  SEJEf 27

[0465] 4 k5 7RI FEAZ H IR AL #E

[0466]  ZEERALG AT AR AZ IR I AR AT A6 & M i g 2R 200 rp R AT I, R EZ 80 bR A%
PR AT UK AE 2 4N SR R rh A7 78 o X ] 3 i s A, 1020 PCR R Nor thern B8 53 #4675 72
TEERINE o Sk B 2 B AL R R A D ZR 0] A S 1 TR R ORGE R0 (ATCC, Manassas, VA) 3R
3o

[0467] " ZIHRAML (1) 40 M 28 B AL R H B, AR AT 8 RIR A e 40 i 2R A, SRR AR AR
SE AR B h 3R IE o IX W] AU FLK 7 V2%, 4l 4, Nor thern EVIE 3 A7 X BH AL TR I
LRA I w2 8% RT-PCR S5EUE 4T Ry (8 190 5

[0468] b. END 40 g : /> B8 i N F2 48 e & b. END | Max Plank fff 3¢ 7 (Bad Nauheim,
Germany) ] Werner Risau f# 4= $2 fft. b. END 40 Mg & ML B5 78 T 45 0 7 10 % i 4F 1
& (Invitrogen Life Technologies, Carlsbad, CA) ) /& ## DMEM & (Invitrogen
Life Technologies, Carlshad, CA) . fF VL & B 1A 3 4 90 % i), 18 o i & A B 1k 1
Mo B E AT L 0 M AR A K A i DL DK 2 3000 40 B / Tl AL I 25 R B Fh &2 96— LR
(Falcon-Primaria#353872, BD Biosciences, Bedford, MA) , M1 H T-HLFEEHAFR T E 24k
GG SR

[0469] b [ LASEERAL A V) AL B0 IO 1) S 560

[0470] 40 Ji A RIS A V5 FE IS, SR FH T idk 1 4 44 7 v A SR R AL S )0t HE kAT AL 2
[0471]  LIPOFECTIN™

[0472] 4 Uik B 65-75 % L G E I, I A L T4, BERERY
LIPOFECTIN®(Invitrogen Life Technologies, Carlsbad, CA) 7E Opti-MEM"-1 I i& b5
FidE (Invitrogen Life Technologies, Carlsbad, CA) HYRG, LSEHR BAZ B R 1 B AR K
J&, HL LIPOFECTIN™ f¥13#k B 24 & 100nM SE A% 712 2. 5 B 3 1 g/mL. B PR A WAL= IR
FEFHEZ 0.5 /. AT 96— FLERIN, B 100w L OPTI-MEM™-1 $ES&MAL—Ik, R)5

59



CN 102908630 B OB B 55/65 T

DL 130 u L ¥ GRS A3 . R0, FIE A AR I3 FR B8 M % B R AL PR ARG T 24— fLIl
s H AR HE 2 TP 4 . B PR B = IR AL T4 i RIS (. AE 37°C R Ak
29 4T /NI, LUBT B RS TR B 5 He YO S W R 2k . SEIZ B IR AL PR ) 16-24 /IR
g =ijioe

[0473]  ASGUsk 0 1) H e 1 A Y il B8, (BN B T, CYTOFECTIN™, LIPOFECTAMINE™,
OLIGOFECTAMINE™ 1 FUGENE™, A 450k, i 0 ) e 0 FH R 6 e U7 s B il (RN FR T e 27 AL
[0474]  SEEf) 28

[0475]  FERZE BRI HIAL IR R L 70

[0476]  BEFRFIAN e XA W] I A AN 1) 22 PO VAT I E o A, BEFR mRNA 7K
PR I, 4140, Northern EVEE 738  5a 51t 2R A e X R W (PCR) B PCRIFAT € &0 H
AU A B2 R FH S I 2 & PCRo ] AT SV 40 i RNA B8 poly (A) +mRNA HEAT RNA 43#7 o A% % BH i) — e
RNA 43 M1 75K FH IS 40 i RNA, WA SCHE S ) i . RNA 43 B9 10 05 oA AR A 2
H1o Northern EVZE 73 Mt ANV B 572 S g /& (PCR) T {F K B PE-Applied
Biosystems,Foster City,CA ff] ABT PRISM™ 7600.7700 1k 7900 /¥ 5K il AR 45 7 2 M Az =
Tl Tt B4 DA R b SR o

[0477]  AEbrEE E/K-P A I AU JNR) 2 R 75T 8 & B0 S DTiE Western )
PR M (A EERTE ) L B EE S B W B 52 (ELISA) BC% MGG 40 fe 43 28 (FACS) o £ % #EFR I
BrART] Z PR RS P A K MSRS H % (Aerie Corporation, Birmingham, MI) %558 Jf3%
73, B AT I Ik AR ) R e [ B e B DR AR TR AR B . il 2 SR L
MyE R 7 En] 2 0L, %0, Ausubel, F. M. 25 A\, Current Protocols in Molecular Biology,
24,5 11.12.1-11. 12.9 71, John Wiley & Sons, Inc.,1997. B850 P04 Hil45m]
Z W, B, Ausubel, F.M. 28 A, Current Protocols in Molecular Biology,#f 2 #&, i
11.4.1-11.11.5 7L, John Wiley & Sons, Inc., 1997,

[0478] G REYTIETE ST A UK BRVEE 5925, FE 0] 2 D49l i, Ausubel, F.M. %8 A, Current
Protocols in Molecular Biology, 2 2 4%, & 10. 16. 1-10. 16. 11 7, John Wiley & Sons,
Inc. , 1998, Western ENZE ( S B ENIE ) 3 M s AN UK I AR vHE 7 V2%, JF AT 2 WAFI 4N, Ausubel,
F.M. 28 A\, Current Protocols in Molecular Biology, % 2 %%, % 10. 16. 1-10. 80. 21 71,
John Wiley & Sons, Inc.,1997. BEEKHRZEWRHINE (ELISA) & ARSI FRHE Ty 2%, I A]
Z WA, Ausubel, F.M. 28 A, Current Protocols in Molecular Biology, 2 %%, 38
11.4.1-11.2.22 5T, John Wiley & Sons, Inc.. 1991,

[0479]  SEjfs] 29

[0480] St SR TR FH J% 1) 2 28000 5 R A Y B2 I

[o481]  RAIE

[0482]  — HAEBRHN IR0 i e A 3% 5 (1) 77 20047 %8 58, AT AE— AN B A R AL rhE—
W EZ T RANA Y, Horh BRI B TR AR B RS BUE R IEAT W97 12807 BT
I Ao

[0483] KA E L A 3 A R S AT O AU AR N A 50, AR AL T 7%
SCRLARAEAg BE A TR VR R / BOCHK . ARRMERZR I E (] N2 A8 i Iefs )
A0, A5 I 5 20 WL P 40 R PR B B B A S I E (Molecular Probes, Eugene, OR ;
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PerkinElmer, Boston, MA) , Z& T-8% [ 10 72 F 5B %2 (Panvera, LLC, Madison, WI ;BD
Biosciences, Franklin Lakes, NJ ;0ncogene Research Products, San Diego, CA), 4 fig
W 55T 0 B FELL AJH T (Assay Designs Inc., Ann Arbor, MI) . H il =
MEAR R (Sigma—Aldrich, St.Louis, MO) IS A2 sl i€ A TE T RGN 52 440 M DR 3 R8s
E A MACHENN %E (Chemicon International Inc., Temecula, CA ;Amersham Biosciences,
Piscataway, NJ) o

[0484] AR BRI M SE ), 2000 € i T 8 R AL E M 4n i B, e A T 3L
FEEFUI MCF=7 40 s F T HEERR ST A BRI 40 0 ) FH ARSI 9T 25 5 IR SRR sl R A AL
G AEMRA N A GE ERTEE R ) o AEARTEAR I, A — bl 22 Fiochil s e 57 1
TI RS M 8 A PR 20 A0h T () 48 A1 o R L 8 RN 28

[0485] 24U £% fi A 455 40 Mo 1% 2 B N 1) B A 57 52 1) AR A DL S 40 I i 23 i 1 G B %
BRI KB B SRR A o XA RS (RS pH. 40 M I B L 40 Bt A48 7R 7
(R SRR ) PRSI A i RS B ) o

(04861 % Ak B J 114 440 it o — v s 22 i BRI 3 38 PRI 00 [R)AF mT FH A/ A 00 1) 790 8] 2% 0 K
DTG 7 o [N A 0 28 Ak LM 28 Ak 34 1 440 L o iy 420 i B 5 AT bR 268 5 s S 0 R
AVIER BER A K IR B

[0487]  fANEFST

[0488]  AXSCHTIR IR A AIFGE B S A iR L HESh A, A5 .

[0489] St 30

[0490]  RNA 73

[0491]  Poly (A) +mRNA 43 5

[0492]  Poly (A)+mRNA [¥] 73 B W] £ M Miura 5% A ) J7 ¥ (Clin. Chem. ,1996,42,
1758-1764) « LB poly (A) +mRNA 73 & 75 30 A A GUR ) M 77 % il 52, A TAKT
96— FLAR X140 i, M4 M 23 bR AR K BE 7RI FE LA 200 1 L ¥4 PBS PRV BAMUAL. 1 BAMIALIA
60w L 2z (10mM Tris—HCL, pH 7.6, ImMEDTA, 0. 5M NaCl, 0. 5% NP—-40, 20mM 4&
Y- EEY) , BB P =E T E 1008 14 55 u LRV 20
BT HER ) ARk 96— fLB (AGCT Inc., Irvine CA). RPARAEZ=IR TIFHE 60 734h,
PL 200w L YRy 22y (10mM Tris—HC1 pH 7.6, ImM EDTA,0. 3M NaCl) ¥&¥% 3 K. KIRPE
B Ja s LLAR TR 25 2 AR BRI G0 0, AR5 U8 5 40 B B i A 70°C Y 60 1 L BTS2
MR (5mM Tris-HCL pH 7. 6) ¥ &AL, T HAE 90°C AR LI H 5508, AR5 Kok i
YR 2T ) 96— FLAR

[0493] AT 100mm s H: T A -~ B AR 4 Bt ] SR FH A = AR AR IR BT A S VAT 2R LAk
H,

[0494] 5 RNA 43 &5

[0495] S RNA WK i Qiagen Inc. (Valencia, CA) ME75¥) RNEASY 96™ 15 & Fl1% i
WIF 2 AR R AR TR AT 0 B T 5 22, X T AT 96— LA KT 40 e, M i 25 B AF
KIBEFREETF I3 LA 200 L ¥% PBS PEBREA AL MR MEALES N 150 u L 220k RLT JR1
BURIZU453 20 750 150 w L H] 70 % SEEGS N2 2500 AL, AR Jailad b i =R & N
Yo BEJGIGFEARSRE AR T IR RS I &8 2 B IR QLA V. AC™ SRR P 42 1)
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RNEASY 96™ fLAR 1o #1345 1 238l #5500 u L ZEif RW1 75111 %8 RNEASY 96™ B A 5% 5L
FIEE 15 4380, FRAEAS 1 8. FRUCH 500 1 L 220 RW1 5 J1142 RNEASY 96™ BRI 244
FLA TR RIRICAS 2 2% SRJE4S Lol (2200 RPE VS N2 RNEASY  96™ BRI %54 L -4
FL¥ 90 Fhgh, TG RPE YR, FRRIRELS 3 0. AR5 QIA V AC™ BRI HUE P
B AR T T o B PR 2 el T & L. 2mL SRARE IR AL 4L QIA v AC™ B2
o ARJE I S ALH RN 140 1 L JG RNA BERZK, 958 1 280, #hE 2 3 2 BhYEE RNA,
[0496] T B AIPE i 2D B ] i QTAGEN Bio—Robot 9604 (Qiagen, Inc., Valencia
CA) B3I5ER. 52, RMRIE TR LA 5, ¥ PR B 2 1EAT #  DNA g4k P2 AT
Sy szt JINY I o

[0497]  SEJEf) 31

[0498] LA mRNA KPR SEI 22 & PCR 4047

[0499] P4k mRNA ZKF-H] K H] ABI PRISM™ 76007700 8% 7900 FEAK I R 4% (PE-Applied
Biosystems, Foster City, CA) JfZ M4/ i i)y B A 1 S I 7€ B PCR SEIE . X2
—ANHVE ARBEI A TOA I R Ge, S AV B SR (PCR) 7 AT S I ey 4
EE . HY YL PCR 58 UG 2 B AR AE PCR AN [A], 78 SE I & & PCR 1 (1) 7 ¥ 75 H R
FNE S, X S A AR PCR S A A 2 AE IE 1) A1 S J) PCR 514002 0]y 7 1 G K 3
B TOCHR A IR R BRI . et Gk (94, FAM 8 JOE, 2K B PE-Applied
Biosystems,Foster City,CA,Operon Technologies Inc.,Alameda,CABY Integrated DNA
Technologies Inc., Coralville, TA) #iER: 2 HEER 57 WK 4ekl (a0, TAMRA, Sk
H PE-Applied Biosystems,Foster City,CA, Operon Technologies Inc.,Alameda, CA BX
Integrated DNA Technologies Inc.,Coralville, IA) #{i&ER: R HE N 37 v Q¥R EN F L
FFTEREIN, 4555 GORL ) A SN B SBT3 I VR KGR K o AR MR, BT S EEAR 4
IR K AR EEA Taq ZEG BT 57— RZ TR AN VIS I ZRAR IR o F PCR 471 J& ST S M i
B, Taq SR BEXTHRET BORMAEERET BRI A0 2 (IR AN BV K00 ) BETRC T A5 448k, I
AR T e AR e OG5 5 o AERE—N A, BRI 2 Gk 23 1 A CAH I (R 2R
A4, JE AT I A E ABT PRISM™ J ARSI 38 5 rh (10 0 6% Sk e B I 5% e fE R —
A2 A, — RAVEE K BRI FEFEA ) mRNA 22 40 F6 BV 19 PAT S 8 A v i 28,
B R TR AS AT S A% IRAL B S B9 & 2 L AT 2 B

[0500] {1 5E & PCR 7341 B, X Bl A AR JE PRIy S 14 69 5 140 — R4 255 GAPDH 97 1 Js i
{2 Em M (multiplexed) "Be JJUEAT VPN o 482 FAL Y, BEARIE PRI A5 FE K] GAPDH £ 521
FEATFEI G o AEZ50Hr, MR AL TN 73 55 F) mRNA 4 R 50FRE o S AR A] A4
S I HE [r] GAPDH Uy S PEAE [m) BEARSE LR (“PREE”) sl #ke e (2 E) K519 - 88
FHHRIAFAE T 1S . PCR YIS, AT [F] IS DBR E A 22 B AL ACAE B D A0 R R £ FK) GAPDH A1
ALAR mRNA 155 FOFRHEIh 2. AR 2 B REAC P AL 1K) GAPDH MISEFRAE 5 R 3 R S HE
R/ DT IR EREA BTN BB 10% 2 W, WZX SR bR AR S 514 - 354
A EAZEM. L8 PCR 7k O AR AT A

[0501]  RT Fll PCR iR 5F) 7] M Invitrogen Life Technologies(Carlsbad, CA) 3875, RT,
S PCR RIIE RL 7] 547 30 1 LSk RNA ¥ (20-200ng) 1) 96— FLARAS BT 20 w LPCR Y& 54
(2. 5X I MgCI1,PCR ZZ &, 6. 6mM MgCl,, dATP. dCTP. dCTP F dGTP & 375 u M, IF [f] 5 |41
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KA 519045 375nM, 125nM #R4F, 4 547 RNA BEFIHIF, 1. 25 BAPLATINUM® Tag, 5 B4
MuLV 154 sl LA K 2. 5 X ROX el ) 15 LG RT [V ATEEAE 48°CRIFE 30 40813 LA
S £E95°CRIET 10 B LIS PLATINUM® Tagq Ji, AT 40 ME P PCR 1% -
95°C N HFAT 15 0 (ZBVE) J54E 60°C NHEAT 1.5 208 GRA / &M ) .

[0502] @i RT, S PCR 15 21 5E P H A5 fEid it GAPDH (— PR fH 2 2R R ) 3Rk K
S i A RIBOGREEN™ (Molecular Probes, Inc. Eugene, OR) 72 & 5 RNA S JH—4k.. GAPDH
FE W IE L 5 SRR [F] B 22 R RIZ AT SE RT-PCR 2K 52 8. &L RNA 7] SR RiboGreen™
RNA %E 817 (Molecular Probes, Inc. Eugene, OR) #E4TEf. B id RIBOGREEN™ #E4T RNA
EEMTEERZ 0L Jones, L. J. , 28 A\, (Analytical Biochemistry, 1998, 265, 368-374) .
[0503]  #FiZIM5E A7, 170 v L ) RIBOGREEN™ TAE8 %) (RIBOGREEN™ XL 1 © 350 #ke T
10mM Tris—HCI, ImM EDTA,pH 7.5) UIRSE S ANSH 30 u L 404040 i RNA [#] 96— fLAR . 7E
CytoFluor 4000 (PE Applied Biosystems) HHEEHR, & I K4 485nm, & &K A 530nm.
[0504]  SEjf) 32

[0505]  EEFRA 57 M5 [ FIER £

[0506] WK H AFFHFHIME BIHREN 5 1Y), 58EFR 22448 .

[05071 521, %F F A PTEN, A48 A 2 JF )7 5145 8. (GENBANK™ 3% N5 U92436. 1, SEQ ID
NO :1) Wit R A5 1Y) - RET4L -

[0508]  IE[A5]4) :AATGGCTAAGTGAAGATGACAATCAT (SEQ ID NO :2)

[0509] [ 514 :TGCACATATCATTACACCAGTTCGT (SEQ ID NO :3)

[0510] DL A% PCR #4f -

[0511]  FAM-TTGCAGCAATTCACTGTAAAGCTGGAAAGG—TAMRA (SEQ ID NO :4) , Hrf FAM A%t 4t
K, TAMRA Ay ¥ K Bk o

[0512]  SEjEfs) 33

[0513]  #0FREE (K E 1K Western BN HT

[0514]  Western ENVE43Afr ( Sy ENaE 20 #r ) IR bRV T84T o AR A% IR AL J5
16-20 /NERAELN NG, LA PBS Y%k — K, &% T Laemmli 223 (100w 1/ $fL ) , 23 5 43
Bhit FFES 16% SDS-PAGE #Ei%. 7E 150V FREAR 1. 5 /M, FFEER BIE 3T western EJ
F o SR FHE 2 I o BEAR 1) — T, LA AR 62— PR RO bR i B2 AR id i = Ht. KA
PHOSPHORIMAGER™ (Molecular Dynamics, Sunnyvale CA) R4kl

[0515]  SJtfs] 34

[0516] %[5 PTEN f) 6— (R B¢ S)—CH, 1 6— (R BY S) —CH,~0—CH,BNA 2-10-2 7 [i1] B B B 44
ARSMIFST

[0517] G AR B BTk, & 1 35 ZE AL & W) FF A6 — 2 ) 290 [ P Al L yak 2D PTEN 3R 15 (1)
Be 1o R AL BTk 9 77 3 LL 0. 3125.0. 0625, 1. 25.2. 5.5, 10 5% 20nM ¥ /& (1] 6— (R B
S) —CH,~BNA ( 43 %I & 392748 F1 392749) UL K 6- (R 8% S)—-CH,—0—CH, ( 43 %1 & 396004 Fil
396005) & 11 1) T SR PR AL b. END 40 il o 1tk AL St 9] BT 3k, PTEN [ 1A 7K~ ] e i 5
i PCR I 5 JF X6 RIBOGREEN™ I3 —14k. o BT £ (551 — Wi B, pth 28 mT 4~ BTz A 30 5 EC50. W]
fEpH 7 ({7 0. ImM EDTA [#] 100mM ff 2 £h 22 ¥ - T+ 260nm T 4 4 u M6— (R 2% S) —CH,~BNA
Y 6- (R B S) —CH,~0—CH; &M ¥ S 28 R0 4 w M EL %) RNA PPy Tme
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SEQ ID NO. s (23) ECsy Tm°C

/ISIS NO.

05/392748  CrUrTAGCACTGGCCgUg 103 58.9
[0518] 05/392749  CsUsTAGCACTGGCCsUg 6.4 59.1

05/396004  CrRUxTAGCACTGGCCgUg 6.0 569

05/396005  CsUsTAGCACTGGCCUs 50 57.6

057392745  CUTAGCACTGGCGU, 7.5 58.6

[0519] BT (M4 B RV BRF A B AR R I8, MLAAR IR 14 6— (R B8 S) —CH,BNA #% 11, 0 T &l
SMUHARIIRZ B8 6- (R 81 S) —CH,~0-CHBNA % £, T N5 R H S Ko T 4E 6 78k IR+ AL 1
R, NYFERH 6— B BNA RGN ER T 3 RIIET, KRE B Tm BT .
[0520]  SEJEfs) 35

[0521]  &f|r] PTEN ] 6 (S) —CH,~BNA 1 6- (R) ~CH,~BNA 2-10-2 7[R BRI\ 2R AA AR 5T
[0522]  7F 3 RH AR 7S B K Balb/c /Ml (Jackson Laboratory, Bar Harbor,
ME) yES558 4 0. 5 81 2 1 mol/kg H4E 7] PTEN ) 6—CH,—BNA 241 Z 2 & (6-(S) Bi6-(R)) .
e fa— IR G 48 /NI AR T /)N bR o 5 P A 2R 50 2R Ak 3 42 UM AL T iR 388 5 SN PCR X mRNA
IR &, T AR AR T KT B (% UTC) o

[0523]
SEQIDNO. 4% (S£3) & %UTC
/ISIS NO. (nmol/kg)
Bk 100
05/392748  CrUxTAGCACTGGCCxUg 2.0 31
05/392748  CrUFTAGCACTGGCCzUx 0.5 81
05/392749  CsUsTAGCACTGGCCsUs 2.0 23
05/392749  CsUsTAGCACTGGCCsUs 0.5 73

[0524] B (R4 A RV IBER A Bt A IR 15, LA K% 1A 6-CH,—BNA #Z 71 R A% R I S R
TAE 6 xR Ab A A

[0525]  SKjitifhl] 36

[0526]  #f[w] PTEN [¥J 6 (S) —CH,~BNA £ 6— (R) ~CH,~BNA 2-10-2 +f [A] BRI SLER A AR BT
[0527]1 /5 JE KH) Balb/c 7ML (Jackson Laboratory, Bar Harbor, ME) VE&—&KF &
A 1.2.4 8 8 umol/kg [F#E ] PTEN K] 6-CH,~BNA &1 52 & (6-(S) 8 6-(R)) . {EH
Ja T2 /N ARFE N R o I ZR S AL FF 4 BRI AL B ik T8 ik SIS PCR % mRNA 7K-F 58 &5 A
145 AR AL FX FEACEF BT BB (% UTO) o

[0528]
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SEQ ID NO. am (5£3) = %UTC
/ISIS NO. (nmol/kg)

&K 100
05/392748  CrUrTAGCACTGGCCRUg 1 89
05/392748  CrUrTAGCACTGGCCRUr 2 66
05/392748  CrUgTAGCACTGGCCRUr 4 35
05/392748  CrUrTAGCACTGGCCxUr 8 i1
05/392749  CsUsTAGCACTGGCCsUs 1 75
05/392749  CsUsTAGCACTGGCCsUs 2 51
05/392749  CsUsTAGCACTGGCCsUs 4 25
05/392749  CsUsTAGCACTGGCCsUs 8 9

[0520]  JIr BIA% Y () G M B AR IR I, R AR A% A5 A 6-CH,—BNA R% 710 T AR S Fl R 3
NN VR 73 (R AR

[0530]  sEjfsl] 37

[0531] 4[] PTEN [¥] 6—(S) —CH,~0—~CH,—BNA 1 6- (R) —CH,~0-CH,~BNA 2-10-2 5 i) B 55 5§
(UNFEENT RS

[0532]  [a] /5B K Balb/c 7. (Jackson Laboratory,Bar Harbor,ME) yEST—kF&E A
1.2.4 8% 8umol/kg( LA FUE/RT 8umol/kg M ) LR PTEN [ 6-CH,~BNA (& 11 )
FRAK (6-(S) 8i6-R)) o fEMHJG 72 /NIHAEIE/N I o 4 AL RS AL IF 42 BRI AL i 3
b SEIF PCR % mRNA 7K 58 &, M55 A AR BN BUKSFEAT A (% UTC) o

SEQ ID NO. wa (5£3) Tk %UTC
/ISIS NO. (pmol/kg)

[0533] #K 100
05/396004  CgrURTAGCACTGGCCxUz 8 37
05/396005  CsUsTAGCACTGGCCsUs 8 37

[0534]  Fv A ()% 1 (R IRRE 350 A B A I s HEL AR Ay T RV (1) 7% 1 A 6—-CH,—0—CH,—BNA
AR T hR S MR R T 6 7k IR 7 Ab A 2

[0535]  sijifsl] 38

[0536] L SVPD AbFRIK 6— (R B S) —CH,—BNA 151 1) 5 B2 K IR A% B g A o T

[0537]  6—(REKS) —CH,—BNA (43 il oA 392748 FH 392749) B 1) 55 56 AR 1) A% R A o PE ] 2R
Fl M7 R —lERE (SVPD) REATINGE o B 9T 50 IALHS 1 AT EAT B A Y 6 AREUAR ) [R] B A4
(gapmer) (4’ —CH,~0-2’ Hri% [) BNA, 392745, T 4% 1) Fl 2”-0-MOE [A]f {4 (2”-0-(CH,) ,—OCHj,
392753, Thr e) o 5 HRABIRE A EH LT A 500 w LIBEH :51 L 100 M FEERAK,
501 L& T SVPD 22y (50mM Tris-HC1,pH 7.5,8mM MgCL,) (£ 0.5 #fy /mL RS — FS T,
2R 0. 05 AL /mL, 445 u L SVP 2l HFEAAE 37°CF TOKIBEHIFE « 7658 0.
1.2 F04 REGEGy (100w L) FFAEZS 1A 2 RIS IUHTEF (18 7555 0 B 5 SZRPES I EDTA
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DLZOFREIE . £F TP HPLC/MS by FrkEA.

[0538]
SEQ ID NO. my (933) #4REK%
/ISIS NO.
05/392748 CrUrTAGCACTGGCCrUx >90
05/392749 CsUsTAGCACTGGCCsUs >70
05/392745 CUITAGCACTGGCCU, >40
05/392753 C.UTAGCACTGGCCU, >30
[0539]
SEQ ID NO. e 24 0 EPRGIE 48 N EEGL 2 96 N ETES 4
/ISIS NO. %% Yo %%
05/392748 100% 89% 92%
05/392749 96% 84% 74%
05/392745 67% 56% 48%
05/392753 58% 46% 36%

[0540] Bt A3 1A% 5 [B) T B A i Al PR 15, AHL AR % B N IS M B0 AZ 1, R B R IS FRoR
T 6-CH,~BNA #% 1 7 6 £ ik Jil ¥ A4 B4, T A5 e K78 T 27 -O-MOE #Z 1 Fhr 1 "o T
47 —CH,-0-2" &Mt . & 6- FHIEEHURR BNA BI4L&4 (392748 Fi1 392749) th&H
REUE BNA ({146 &4 (392745) HAT B B IK4EE .

[0541]  SEjsifs] 39

[0542] L SVPD AbFH[#) 6— (R B{ S) —CH,~BNA.4’ —CH,—0—-2’ BNA il 2° —0-MOE {&:4ffi [ B 58 14
(A% B g A

[0543]  6-CH,—BNA {5 1ffi (1) 55 58 14 (1K) 4% IR Wlg At 7 1tk W SR FH i 53 0 1 — R (SVPD) kAT I
o S HBEEIGENEELLUTRT R0 LIBEY 50 LFEREAE QulsuMEREAEF 3uL
5 PP—bRICHIE A ) 75 ul HOLLAK 10w L 10X ZEmyE (500mM Tris—HC1,700mM NaCl
DL K 140mM MgCl,, pH 8.6) o 7E 0 738, M Fil il & I SR AFEA U 9 u LIFIR A 100 L
LA ZE MR (6. 67TM JRZ%, 16. 67 % FEEZAN 83, 3mM EDTA) 4R J5¥s M 1 v L H,0 3F7F 100°CF
i 2.5 2 3 3%k, LA 9u L SVPD (0. 5 BAL /mL) FFURINEs) 124 . B nIBEK &
40,05 AT /mLe HERFEGYE 10 u L FERAD) )2 N2 10 w L & B8y f tn b
PR HOR I o B 1.3.9.27.80.240 Fl 1290 K 5h Sy 2= I8 . 385 12% P4 BE% PAGE 1&
45 FURY / BRI 2 /N A AT REAR

[0544]
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SEQ ID NO. wR (E3) B4

/ISIS NO.

06/395421 ITTTTTTTTTT.T. Ak 2-O-MOE
07/395423 TTTTTTTTTTU, Fi4k 4'-CHy-0-2
07/395424 TTTTTTTTTTURUR F4k 6-(R)-CH;
07/395425 TTTTTTTTTTUsUg Fa4k 6-(S)-CH
06/7157 ITTTTTTTTTTI AEAHE (2-H)

[0545]  FTA IRIAZ Y 18) AR 320 A B A IR B, AHL PR AZ B D AB W IR A%, R AR RS RoR T
6-CH,~BNA #Z H{E 6 fLAR 5 5 AT, R Ax e i 27 -0-MOE #% 1M M s 1 K7 47 -CH,~0-2°

CHi s

[0546]
SEQIDNO. £ 3 5449 227 54049 J280 H4P89 16 240 540 12 1290 44
ISIS No. 4R % R % 2 R % 89 48 K, % 8 41 %, %
06/395421  68.7 27.9 17.2 11.6 9.0
07/395423  32.6 4.7 2.5 2.2 2.2
07/395424  96.4 89.1 83.2 79.0 72.0
07/395425  96.0 86.3 83.7 82.3 82.7
06/7157 5.2 12 2.0 1.7 0.9.

[0547]  SEjsEfs) 40

[0548]  #F = J&. £ 7 & 4K N BF 5% #8 [7] PTEN f¥) 6-(S) -CH,~BNA.4” —CH,~0-2-BNA Al
27 —0-MOE &/ i) 5 2R 4

[0549]  7F = P& E R A 75 KRE Balb/c /MR, (Jackson Laboratory, Bar Harbor,
ME) VESIFIEA 3.2.1.0.0.32 F10. L umol/kg ( LLFAYE /R T 3.2 F1 1 umol/kg HIZHE )
[¥J 48 [7] PTEN [1] 6-(S) —CH,—BNA (2-10-2, 14— F {k ) \4” —CH,-0-2" -BNA (2-10-2, 14— F 1k )
H1 27 —0-MOE (5-10-5, 20— ZAk ) B FERIE. fEm)a— k)G 48 /M AATE/ . K
FFER 2350 34k I 42 B Ak BT i i i 512 i PCR % mRNA 7K 58 B, AT 55 R Ab BN B 7K SR T
LA (% UTC) o AbAE Sl e Ak 25 AT .

[0550]
SEQ ID NO. AR (°E3) ik 3 %UTC ALT
/ISIS NO. (nmol/kg)
&K 100 413
05/392749  CsUsTAGCACTGGCCsUs 3.2 4.3 29.8
[0551]
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05/392749  CsUsSTAGCACTGGCCsUs 1 36 24.5

05/392063  CUTAGCACTGGCGU; 3.2 42 279.3

08/392063  MCTITAGCACTGGC™C/T, 1 26 41.0

09/116847  C.T.GC.TAGCCTCTGG 1 53 41.3
AT T.T.GA.

[0552]  Jt A7 (1) k% HF [R) K 452 o0 Wl AX B IR R, ML PR % B R B IO AL B, AR s KoR
6—(S) —CH,~BNA, F 5 1 7R 47 —CH,~0-2" BNA, FH5 e F7n 27 —0-MOE 1ff "C &R 57 - %k
J A E 1% 17

[0553]  7F W 97 W9 5 & s, £ 47 —CH,-0-2’ BNA(392063,3. 2umol/Kg | & 41)
EEANEFNEAYE ST EWEHA SR CHT KR 153% ). 52 A, &
6—(S) ~CH,BNA (392749,3. 2umol /Kg 5l & 4 ) H R A HF | A H KA W 117 %, &
2’0-MOE (116847, 1. 0 w mol/Kg FIEZH ) FEARMIM T Eh/KLLM 116% o 1 SLHEHHE T
6— (S) —CH,~BNA A 7E VT v I e LB AR 47 —CH,—0-2" BNA BT 247 (R [ B
HALT ZKFAHXT 47 —CH2-0-2" BNA 1B AL A 0 2518 7.

[0554]  SEjifsl] 41

[0555]  HFp] PTEN [¥) 6— (R 8% S) —CH, 1 6— (R 8% S) —CH,~0CH,.4” —CH,~0-2’ BNA 2-10-2
[ BRI SR AE AR NS

[0556]  [a] /5B K Balb/c 7. (Jackson Laboratory,Bar Harbor,ME) VST —KF&E A
2.5.5.10 F1 20 umol/kg ( LR 78 T 5 F1 10 wmol/kg IS ) (KL 7] PTEN (1)1 Hi 1)
6— (R 5 S) —CH, (43 %1 4 396568 F1 396024) . 6— (R 8%, S) ~CH,~0CH, ( 43 51| A 396007 F1 396008)
4” —CH,~0-2" BNA 2-10-2 # MBI L (6-(S) BL6-(R)) o TEMEH )G 66 /N ARTE/N o
PR 5K AL

SEQ ID NO. @wm (°23) H = ALT
/ISIS NO. {pmol/kg)
&k 41.3
05/396024  CsUsTAGCACTGGCCsUs 10 250.5
05/396024  CsUsTAGCACTGGCCsUs 5 72.0
05/396568  CaUxTAGCACTGGCCxUgz 10 234.3
[0557] 05/396568  CrURTAGCACTGGCCxUg 5 62.0
05/396008  CsUsTAGCACTGGCCsUs 10 129.5
05/396008  CsUsTAGCACTGGCCsUs 5 49.0
05/396007  CRURTAGCACTGGCCRUg 10 49.0
05/396007  CpURTAGCACTGGCCxUz 5 36.3
08/392063  MCTITAGCACTGGCMGT, 10 925.0
08/392063 M C/ITAGCACTGGCM QT 5 373.0

[0558]  FTAT HURL Y I BRI 38 bt A U I i, LR R HO B IR, N AR RAT S o iy

71 [ 6-CH;=BNA ( SUHLAAR ) T 6-CH,~0-CH,-BNA CHL IR 75 N RIZE ) B LE 6 ik I 1 1

B, TAR 138 47 ~CH,=0-27 L1 °C KR 57 — TR JMENE R T

[0550]  LIRZERZATH, — DI HE (Isis No.392063) fE 6 frfiks 7 Ab A S FHERZAF, I
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R HE PO (Isis No. 396024.396568.396008 F1 396007) 1 6 il R 1-4b & Tk IR%
o, VYA SERZ A 122213 T 14 67 B — MMZA I . B, 78 6 A7k IR A5
FHAZ A IS LSS AE 6 ALk Js 1Ak & T A% 5 B VU % B 1A A B s e
[0560]  Sijifsi] 42

[0561]  #E[i] PTEN f¥) 2-14-2 HF [A) SR (K B8 A& ST

[0562] 7L NJE K Balb/c /i, (Jackson Laboratory,Bar Harbor,ME) J& 5 — VK5 &
A 2 85 10 umol/kg FYHE[A] PTEN [ 6-CH,~BNA 1M 5L 28 k. AR J5 72 /NI AR I/ ER o
W IR ZRUS) S A 4 O A P 308 3 SEZ B PCR X mRNA 7K T 52 £t A T 457 A A 0] R 7K ST
ATEe 8 (% UTC) -

[0563]

SEQ ID NO. m (923) B4

/ISIS NO.

10/394420  "C.TGCTAGCCTCTGGATT.T, #84k2-O-MOE

11/400522  ™CrURGCTAGCCTCTGGATURUg #24k6-(R)-CHj

11/400523  ™CsUsGCTAGCCTCTGGATUsUs #84k6-(S)-CHj

11/400524  ™CrURGCTAGCCTCTGGATURUg #24K6-(R)-CHp-O-CH;

117400525  ™CsUsGCTAGCCTCTGGATUsUs #E4k 6-(S)-CH,-O-CH;

[0564]
ISISNO. A& %UTC A5 lm £
(nmolkg)

#K 100% 12%
394420 2 79% 2%
394420 10 26% 11%
400522 2 18% 3%
400522 10 4% 0%
400523 2 17% 2%
400523 10 4% 1%
400524 2 23% 7%
400524 10 4% 0%
400525 2 21% 3%
400525 10 3% 0%

[0565]  JIr A FIZ H (R R B A B A BEIR S , AR IRZ B B M AZ 1, N AR R ALS KR
7N 6-CH,~BNA F1 6-CH,~0~CH,~BNA % H1E 6 S8k IR F IR AL, Ths e 7R 27 —0-MOE #% 1
1fi "°C 7R 57 — F S fmEnE A% 7.

[os66] Ak BT | H BT H A & R R G MRS N 7% . RAELEATIR T
Ui B A A AR i A I S A0 S T ST T R, HOA T BRI B 826 T ARE HAA N
B, AURE AN 51 AR B A S W R] R L& i ST 77 52, FLIG AL P 3k f E 28 B AR N 25
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FAEAMT B AR ZEA RIS O R BEAT AR = 1 222
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