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KBNS (6) I KA IR THEEE (8) o LINTMIL R 482 75 A% BTk 43 T B A3
ONERAE TR C- ¥R X S8 B AN BE A LU R 2k 1 7 AT R0 £ i £ e iR
WA 1 D BR 2R 2R AU T LR RE 65 i 4% b D- IR 2938 5 oM e A IR R AR
PUSRZ AU o BT IR 5 0 mT ) 2 57 75 7 R AR 55 2 R R R0 % B 11 45 Fh AL IR 5k

EE 20

[0020] 14 AL 6- M A DU RA 2 2RI C6, nlHZ R SOz by B i 4% 6- SR DU PR 3328
) -

[0021]
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HiCw -CHy

0 oP 0 OoH (o]
() -JURRE (3D 6-Bi EIUIF 5=
[0022]  6— JI A0 DY B 28 ] 5 A0 7 A e 25 iy b IR AR, SL28 1 B R B AR AL TR e i 4 Ak
Yo JKARFTRE T EAIE K 6- VIR & Ak 6- MDY PR 2 2K U] T 4% Hop
D= R4 IN 65— Ju IR B A IR R G B AR I DU 3R 28 L K5 A 5 5 IR AR 5 2 I ik A R4 3R
IETEZ Ny INER (T 7N
[0023] A BA SR A FH T il 8 X S8 DY IR = AN & i 77 v HAR AL T X 28 5 il
R Ta) A (S TFIEGE (5) R FEREE (6) . 4 (7) I RALAZE IR T4 EE (8))
J A5 B AT SRAT BT BT A o
[0024] T8 Ayl B #0075 R 384T HAE AR A AR e B — 88 43 (R 28 132 R 4k & ) AL s
VURRZ I & R . BRI 0 PU A 2= R A 8iA B Co- R 6- M4
WEEMEHEARA 5 FREM 6- BRI ZEI 10 X L 307 2] 3743 1 £ 28
L) R T 52 26 BT VR AN A A ) BR ) AR A 84 & it o 9 20, A F A O BB i 7y v
AR RS D- IREUAR . FESE SR R AL G, DU 2 2R D- 36 (S A
IR ) WIS AR, TR ZREA W] O B =N o AR AR T, D- R TR T T R
o D= K/NBAIRT 6- JTIR, A4 3 76,4 J6.5 6.7 JeEE Z ok, W N E,
W) 5 ANEAH] R AR EZHS . A D- BRI E- B0 A 2R AR sl B, W] O 07 R AR DY
ENRHAEHIEEHENE N T 3210 MNR T2 i, ok, alfl &g N HZEFTL
Wa. fERLERIh, TR AR C- I, B EA A BHENRRAN —HE, &K
AL G W80 FEATATT RS 28 A5 ) (D[R] 53 S A A L S A S ) AR R S ) AR L 0 ke S ) £
HAR SRR R AR TE A AT BRI AR
[0025]

[0026]
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[0027] AR EHIEEFEH T-6 A & AL S0 A a4 . 3X 26 o ) o B, 55 PR i F A
PR IR IS AL R IR IR T AR IE . ik o (R A A ds & A 2 A X [F 7 e il i B AR
SRR LR SRR ER AT A

[0028]  5j— 77 i, A BRI K AR BB BAL & G IT T 5 5. ik
b= G A v AR 25 BRI R Pk 7 e 2 G T TR T AR T gk
gy, AR E AL AU SORE R R R R B AR (SRR ) LA A
5 (Legionnaires’ disease).3Ku (Lyme) 5. 7% ZE 1 BE 2 # (Rocky Mountainspotted
fever) \Q A BHZ A7 5€ MR B UE IR IE By v W A4S0 « 11 1 W R R T o 1 0 226 S i3]
P G 2 H PURR R — SUHE A AUARS R . 7R LE 0, A% AL -G IR 8iht
ARG, AR SRS 0T, il AL -G )R] FH T E T 1 A EE « B A e e PR | S E Tk e R
B JA o AL DX JE S5 o T IR D VRN A m] FH 19697 N5 R R 3 78 N 1) HAth,
IR . Al AE AT TR, G DLa O s EES 7 B S FriR = 2 A 59 .

[0020]  XF T it 22 VYRR =G L TART & A B SR A — AN S8 A, HonT S 41 DU PR 3 f %
FhSALY) BHT A R AT o 25 2 Bl VYRR 22 M I B8 ) L AE IR T W W e A I e P i 55
P FE L BT IR AL A P AE AR S A A UL 2E I 2 AR B2 kP . 18
i £ 50 A L, PUBR R IR HIAR TR AE NS BE SR 2 iy A g Ty TR R ¥ T EERIER .
SR, AR Bl X S BT A 2 ATAS B Oy — A = . 3218 12, IRPE A R B AT TR Ak
XYM =P A MR BA TSR VYRR R . Bk, ARSI T v WM R R PiE R
AT58R A2 AR T FH SR e e i 1 Cgs 11— 05 Ui BH

[0030] & X

[0031]  BAREREEFZAARER & SCE AR RR T 0. BT FARHHER, {2
JCEMRIE TR B (CAS i, 42 K F W (Handbook of Chemistry and Physics),
75 M, W) e, HAE B E BEREE F M ARSI 8 o BRAk, A AL 22 1 — R 0 LA
FORE E B e 03 B N EHS A T “ A ML (Organic Chemistry) ” (ThomasSorrell,
University Science Books, Sausalito :1999, HEEAKPN AL FHE /7 RIFAR T ) H,
[0032] AU B I B A8 Ah S ] DU 38 I LA S A AR BT AR e A AR T AP AR . AR B
m R TIA A, AR - A1 - [R5 S A R AT S— 0 i ) A4 L AEXT e e ) 4
(D) - R a3 et (L) — R 73 e 4k AN e VR A4 S L HAR IR G4, iIX 28 B J8 T A 9l
[RIFE R o 7518 At i S U RIS TR R AE AR BRI AN BB SR - o T I 28 [R] 7 e e A4 DA S
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REWIRAE TARKRY S,

[0033] 4% MR A B, W] A% FH 5 A AT LA ) 8 1) 23 S A AR 1) ) o S A AR IR 540 o 91
AL A P RR R 2 SRR R, AR B EE B 50 50,60 1 40,70 © 30,80 : 20.90 : 10,
95 © 5.96 : 4.97 : 3.98 : 2,99 : 185100 : O [F4FHALERIREGY). TRLLHT 845
S — RN SR N2y R < AR i B RR i B A AL A 1 B 53 2% R 43 e A AR VRS 4 o
[0034] 5141, an S 7 B R BHAL A ) IR0 s A e S A A DU)SEL T TR e AN AR A el o ik
A8 FH T PESBOSRAT AR 2%, 2L rp 23 Bt BT T i S 44 PRVR A A I 1) i e B 22 (A1 DA ik 4t
(PR B R AR . 53— 80, TR 70 3 A W A0 2 R SR R RE S B R AR IR
PEE Re IR, 550 Y IR O A PR R BORR T T  AE A Bl S ) A B, 40 T A o L T AR 4
H oy BEEh i BB AT 7 VERENT EH G R SN i S b R R Sk [m A &t g i i S F 1
[0035] Pt J@ I — AR AR N G N IR < A ST IR & BT VAT R 5 R R SR Bl . AL
BT ARTE “fRymIE T EFa R BB —Re e B Rl sy (i, 0. S BUN) , DAME s AT Ik £
HWEZ BRSNS — RNAL BT . ERAESLIEG] H, — P I 7 DL - ik H
RN, A B I S B AR S R DR 55 5T s BT I O 4 26 [T N ] vy e b AN T LA
HRel 2 T3k (i) MRIEE 265 s rid Ry BB — 2 T S AT AR
W CHEAEAASH AR ) 5 BTl OR3P 26 A HAT s/ 19 B 005 e A DL 3 o oAt e .
P WARSCHTVER, AT H B BB O A S B o R I ORGP Ik AR 46 R | AR AU TR 2
(MOM) « AR ZE AL (MTV) B — TR SE . (CRE A FRESEE ) FEETFE (SMOM) .
FEFETIL BOM) X - L FEIETEE (PMBM) o (4- IR ) I (p-A0M) « Al
ARy R (GUM) A — T AR A4- AR L (POM) \ I RE e e 2 R 2 2- AL AR
TR (MEM) .2,2,2- ZRORFEFRE AN Q- F ORI FE2-(ZFEFRKEE) &
AR FEL (SEMOR) \ PUSMEREZE (THP) 3— MR VY S ML M2 | DY St i 55 1— AR AR 3F 2
4- A PU SN2 (MTHP) 4- FAR 2R DU SN i 2\ 4— AR DU 25 S, s— — 4K
Wy 1-[ - A -4- FEE) KIE 1-4- PEIEIRIE -4- & (CTMP) 1,4~ —5/ H —2- ZE. 1Y
SRE R YA R eI EE 2, 3,34, 4,5,6,7, Ta- \A —7,8,8- = % -4, 7- ¥ R IFIE
i —2-JE - LEIE LI 1- (- W LHAR) LFE1- TR -1- PEIE L3k 1- L -1- R4
ROEE- B -1 FEE - R 2,2,2- SR - T REFRRmE L - (K
AN ) LB - TR VRNE N - GUREE X - AR RIE 2, 4- TS ARIE R
X — AR RIE 3, 4- AR IR A — AR R IE N — A EE ORI O - AR 2,6-
SR N - FUETREL N - RIS 2 g AR 4 b AR L 3- AR —2- ik mE AL N- A
B CIRFEEFE L p, p! - AR COREFE 5 ORI ORI L o - 2R TR
RGO — AR AR R A = (O — AUt ) 2R 3R I = (0 — R4t )
FAEA-(4 —RARFIREEERE) R ERRE 4,4 47 -5 @, 5- “AR BT A
FORH) B 4,47 47 - & (CHABEAERE) FE. 4,47 47 -5 (RTPBESA
FEREL) IR 3-(mRME—1-F5) X (4' ,47 - THSEEEIEREL) WAL, - (4- AR
F)-1 - BRI 9- B 9-(9- ) HIE (L9-(9- KK -10- X)) L1, 3-4TF
TR pE —2- BE AT MR EL S, S AR I — FEE AR RESE (TMS) L = LB
fidk (TES) . = R ANZERREREE (TIPS) \ —FEF N PR (IPDMS) . LR N EF
fEpesE (DEIPS)  —F 2L 1,1, 2- = FIZEPNEE ARG B - T2 PR FREGEEE (TBDMS)
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= TR FRERE (TBDPS) =R R = - X - R R FREpe s = K3
Afkpdh —oRFE L PRELEEE (DPMS) A - T 26 AU IR R I b 2k (TBMPS) | A RAR 2L
FPEERE RN CRRE A OBNE., R OBHRE SR OBRE . =R ORAR .
AL QRS = R0 A O TRAR I R S CIRIR IR X — RUR S G R 2L . 3- 2K
FEN PRS- IR IE ( SR RMREE ) 4, 4- (LSRR ) JRERIRIE ( SN
PR AR L 41 ) VRESS TR« NI IR AR | 0 T IR S 4- AR L IR AR 2R
FRARZE X — SRFE K I RIR FE 2,4, 6- = FEK FRARIE CKRETIRIRIEE (mesitoate)) Bk
PR IGE LI P LS VIR IR 9— Zy ZE I JEME (Fmoc) VIRIRBEIENE LG IR R FEIE DR 2, 2,2- =54
FElE (Troc) BRI 2- ( = SRR E3E ) MR 2 FERE (TMSEC) JHRIR 2- ( ZRFLMEEE L ) 23
s (Psec) IR 2— ( =R FEMEIEIL ) M5 L FEME (Peoc) ARIRGEIEME 57 T JE0E IRIRGE LR &
A3 5 5 Tk 2 o 22 P s TR 5 S B PR e 25 TR NS — A S5 AR B 1B L Al IR o 25 18 R S5 R Tk PR ot
BEAE — A AR RS HEME IR FR e JE M 3, 4— WA LTI IR R e TR AR — IR HE MG R
BR e FEWERT — AHFETEIEME R CIR B fe I s S— “FJEME IR R 4- 53k —1- MG . AR
W IR PR 2— MoK I IRARIE 4- B RUIE T IR IE 4 AJE —4- WL RRIRZE 4P - ( IR
B ) RFRMREE 2~ FEL R RIS 2- ( PR AL ) 2 A-(FmEREE) T
PRI 2- ( IR AR IE 3L ) KBS IE . 2,6- 5 —4- PHEEORE L 2RI 2,6- —
A -4-(1,1,3,3- TRE TR ) REE ORI 2,4- X (1, 1- ZRERE) KEELRIR
VR ORI R ES T IR LRSS (B) —2- I —2- TIAIRIRIE 48 - (
AL ) RPRMRIE . o - HIRIRZE AHIRREE VN, N, NT N7 — DY AL 2 R IR e ik
M N— 2RI 20 0 A R e JE 15 N PR R S — PR R ARt W 25 2, 4— AR AR R Rt I o S5 15 L
FRARIE . B IR AR L ( FRARRARIE ) IR AR JE A FF 2K IR AR I (Ts) o X TARY7 1,
2- B 1,3 I 5 AR SE A ] AL HE W PR IR AR L SRR L 1- B - T B £ A
1= 2RI SFEARMN | (4- AR REL ) W OBESiE 2, 2, 2- =G0 SE4A1E 4 A B AL BR
VR FEARR FRY I BRI BEFEAE L SR i — TR SR L2, 4-
FEE TSN 3, 4- — AR IR R | 2- SR U R | AR R A L 2R
SR R IEGATEE ARSI SRR | |- AR IR IR IR I 1 - LRI A SRR I
1, 2- SR CEERRNE . o — AR RE R ERIE . 1- (N, N- ZHEEE ) W LEATE
Ye a-(N, N — ZHREGEI ) WREATAEY . 2- S LR RES . — - A - T2
fikkisE (DTBS) 1,3-(1,1,3,3- WU “WrESEEL ) #7424 (TIPDS) WY - L - TR
WAESEHE -1, 3— ZFEATAY (TBDS) (EFRARBRIR S BRI R G BN R £ BR ARG R T lE . 2
B~ R R AR 2 I R S I R Ll R R 9 4 5 FREHE (Fmoc) &% IR
9-(2- 1t ) HIEFENE AEFR -2, 7- "IR) HEFHEM.2, 7- — - - T&-[9-(10,
10— =5 -10,10, 10, 10— DY MERELEIL ) ] I FERAE (DBD-Tmoc) 2 2E FIR 4- F
FIOK LS (Phenoc) EIEFEE 2,2,2- =S LHME (Troc) &5 IR 2- = 1L i
BidE CHME (Teoc) VAFEMIR 2- RIL LN (h2) VEIEFER 1-(1- &NIKEE ) -1- FE L
F:lE (Adpoc) 2 LR 1, 1- A 2- AR KRR A TR 1L, 1- —FE-2,2- —)
LFERE (DB-/-BOC) & FEFR 1, 1- —HH -2,2,2- =R LEEHE (TCBOC) & 3R 1- FF
B —1-(4- BeREE ) CEEME Bpoc) 1-(3,5- = — il — T FEZRIL ) -1 I L FE AT F IR S
(t-Bumeoc) \ZFEF IR 2- (2" —F1 4" —mthedt ) LIRS (Pyoc) V&R 2- (N, N- 3
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I WLz ) SR 2R TR - T 5ERE (BOC) 2 IR 1- e WIGe2ERE (Adoc) 2 2k
S CAHFERE (Vo) VR IE ARG A LS (Alloc) EIEF R 1- F A ILGAERE (Ipaoc)
AP IR AEEZERR (Coc) V2 FE MR 4- AL W AESERE (Noc) 22k TR 8— MERKIE IR | 2 ik
MR N- LRI JE RS . AR 22 IR BE I e « 28 IR ZEER (Cbz) (&I RN - 42k
MR Moz) VEEE XS — A FEEAE 2008 IR — IR FEME 25 X — AU 2R
QIR 2,4- RN 2 TR 4- PR WL FIERE Msz) &= PR 9- B
SEMG U PR ORI RS R R 2- AL SR HE U R 2- LIRS £ 2L s
AR 2- (X - FRTAIES ) SN 2R [2-(1,3- ZmEkedE ) ] RS (Dmoc) .
AT 4- FIE AR Mtpe) V2 2E F IR 2,4- ML RERE Bmpe) | 25E 7 IR
2— JEIESE . FENE (Peoc) V&I IR 2— = ZRILBEIEIL SN ZERE (Ppoc) VEIEFFER 1,1- —F
5 -2 I CHNE VR T IRN - G - X - WA T A NS 20 RN - ( R se )
NI 2T TR b A TF e RE ML AR IR 2 PR 2- ( =R ) —6- 2R St Ik
FEME (Teroe) 20 T ERIA) — AFZE A SE MG 2 S IR 3, 56— — AU WIE MR 2 S PR AL — fiFd
TR VR IR 3,4- A -6 I TR R PR AR (A - AR ) B
Big Wy WEBEIL — (10) - FRIEATAEY N - X - FREER I REEAT A N - R
IACERIEAT AR 2 5 R A — IEME A A2 2k R S— WAL MR 2 IR XT — U2 W 2k
Wi 2L IR T 25 MG 22 R B CU AR IR 28 TP IR PA I JE I 2 P RPN TR 2 A 2 B L &
LR N — BEFLAR RN E R I TR 2, 2- T AR A TR LA R R AR - (N, N-
RIEFEEE) FEMB 2EFR 1, 1- ZFHE -3-(NN- ZFRERFEEE) NEN. 2 EF
B 1, 1- R UBREENE R TR = - bmedk ) NS 258 IR 2 Worm 55 FF ARG &
SEFTR 2- WO HEME R T IR 7 KN R IR 7 T 205 22 IR B R e | 2 A
By —(p' - AR REH AL ) WEENR 2R TR |- LA T AENE s B R 1- AR
O R IEFIR 1- I —1- RN L AR RIS IR 1- 3 —1- (3,5~ R ILIRI)
CHPE VAR 1- B -1-(O0 - REBEERE ) B REFR 1- F& -1- 2%
CFERE AIE TR 1- L —1- (4— mEmgdt ) LIRS 2 TP e 2R Fh G L 2 T R 6T — (2R FEAH
R ) FEME LT 2,4,6- = - - THEREN ZEFR 4-( —FREE) FEE. A
SRR 2,4,6- —FIEFRIENE P Wil & OB G =& OB = OB K 4
W fidz  3— 2R IE I « P 2 b i Tt fiz « 3— nbbive 225 PRI Ml « N— 2 AR I 2 56 TR e Ik 5407 2R 400
2RI RG 6F — ZRFE IR L AR — S IR LB AR — G TR RS LB L LB
(N - W ARFREIRE R L ) CWEE.3- (X - AR ) TAMERL . 3- (4B — s 5L )
PIBERZ 2— F & —2- (4 — AR50 ) I MENZ 2- FPOE —2- (4 - RAEEAE IR ERE)
Wk fidz A ST WM 3— AR -3 Ao T Ik 48 — Ao AU IR N- 2 AR U R R A4
A — IR AR LI A8 - (R RS A 2L ) R R IG 4, 5 2R —3— WMk —2— i
N— &R — BRI i . N- —BEBEIAMR W Z (Dts) \ N-2, 3— L L REE W ik N-2,5- —FI3E
ML N—1, 1,4, 4- PU 3% — AR Ge SR W 2 3R BOe N5 490 (STABASE) \5— 2 HUAR 1,3- =
H-1,3,5- =B COhE —2- Wi 5- LB 1,3- I -1,3,5 =B Okt 2-Fi.1- 4
HUAR 3, 5~ ZAHSE —4— nibme i N- FRIEHE O N- I TN FE R  N=-[2- ( = RS et ) 53 ]
AL (SEM) \N-3— SEA R JE M N- (1= S P 2k —4— A2k —2- 4804 -3 ML g bkt —3- 2 )
Wi 2R b N= R N- = (4- AR ) AR, N-5- R IR BR b i . N- =3k
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RN (Tr) WN-[(4- FIAEEZRAEE ) AL ] ik (M Tr)  N-9- 2R B % (PhF)  N-2,
T— S -9 Dy A R AR . N- R AL (Fem) o N-2- kg R Z N - 44k
W) N-1, 1— — FIRRFE Y B L N- S HE N  N- R — FRAERE WV SR O N- 2RV AR
N-[ (2- mEREdE ) = F2E5E ] WAL N-(N' , N/ - “HISEEIE AL ) i N, N/ - W
SN FE T N- X - AR IR W N- KRR W N-5- SRR N- (- & —2- 2t
FHEL) BT R N IR LR N- (5, 5- L -3- EAR - 1- RO ) MR N- Bl
A N- ZRSEINIRAT AR N-[ 2R3 (FOBREEES — B ) B ] I N- HE G4 N- &
AW N- TSR N- WAHZE IR i N- A 2R R e E (Dpp) « — AR IS K I I e
(Mpt) « ZZRFEMACIK R BE I (Ppt) - e SEBEWEAZAL A  — N SEBE I LAk 4 — 2R L I %
A ZE IR T B A — B 2 IR IR (Nps) 2, 4— Al 3 IR e « T S 28 IR Tt e e
2- B2 —4— AR AR AR R IR M « — 2R PR SR IR IR M  3— A5 ke IR B % (Npys) %) — FF
IR WENE (Ts) ATEEN% 2, 3,6, — — IS ~4- FAIERMEENE (Mtr) (2,4, 6- = 4L
AlEiZ (Mth) (2, 6— — P —4- AL AL (Pme) (2,3, 5,6— VY AL —4— FI 4 I 2 it
fiiz (Mte) \4— A FEIRTEMEIL (Mbs) \2,4,6— = FRIERERERE (Mts) .2,6— — P4 IE —4-
FEORTAILE (iMds) \2,2,5,7,8- LRI —ZNLng -6- Taltii (Pme) \ FGERAMEZ (Ms) |
B - = P Rk LR EERE (SES) \9- BUREIENL 4- (4" ,8' - “HSEIEZEIEFE) OK
MM (DNMBS) M I « — S P S I e R PR S R I i o AR SR 4 iR 77 49 7 i
TRIIEA, AR, N T A, AR IR AE R AR IR TR 2o/ y L A sAH S, 2 Pl LA S5 2 fR 4 S 1A
i B bRAER] 75 2 U0 A AR B VR A, 2R R A R T A AL K
TR IER” ( “Protective Groups in Organic Synthesis” Zf 3 fit, Greene, T.W. %
Wuts, P. G. #i%H, John Wiley & Sons, New York :1999, FH#& ik py 25 LL5 | 77 R IE A A
) .

[0036] AV T fiff, A SCHTIAAL AW A] AT A e I B BCE R o AR . — T & 5 AR
“HAR” (R HAT R A ARG WLTTE”) JA R A b B & U A — e B
REBRE w LT ERE . WEMG e g —ACl BB B — e BN —1
DL EBARIEBARET , B —7 B AL B IE rTAH R sk AN Rl . ASSCHT AR TE “BUR” Bk iEA
HUL B BT 2 BURIE . ) B, BTk 2507 B IE B FE A AL & I HE R & BR
DR SCBE B AR SCRE VI IR B A 5 7 T S AR S B IR o AR B H 1, i AU 55 2% R
T] B R TR 2 IR T A M BRI AR &/ BOAR SC T BT T A AL A
WIEAREE . T L, AR B HA B UMM 2 R P AV A BT BAREE . AR BT
TAREUARE AN & A A B N IR T O 3077 (il ) B e i BSOS AR o i 1A
WEWHE . ACHTHRE T BAER U T LAY, Bkt &4 5oa L DLV liE it e
PE I AT 7E R K A RR ARSI B B Py R0 AR SR H i S A R K R B Y AR ERL &
YRt .

[0037] A SCATHIARTE “ i Ui s 7 SRR A S AR, EaE (I, JES28E ) OBk 3R
R HRAR B2 R D e S G4, o LR — B 2 A B R U P s — e
RN R T i, “RRITIRIE” FEA S B ACEFREA IR TRt 2k 2k eIt IR SE IR Aa o
JORRFEE 7o DRI, AR B BT R T “ bt ” B B SCBE IR R e 58 . — 2R AL T
FH 08 QA 287 BRI R AT P S A AR . 1 HL, AR SCHT AR TE It 387 Uik 7« b
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B R SAUEE A i L ARUR 2 U R [ 38 o ARSI b, A SCHI A “ At
A7 TR RA 1 2 6 MR T RIESE (PR AEMOIR 2R R BUR A SRS
SCHED o

[0038]  {ERCLLSLt] b, AR W Bk A REE R 1 & 20 MR IR IR 1o AEX
SE A, A W BT e B R A 1 &2 10 AN IR RH L 1~ o £ 5 b 2851
JtAs) A B BT e i R RE R 1 & 8 MR IRBR JR -0 75 53 S — B
A BT et BRI AL 35 1 2 6 IR IRR S 1o 25— LESEt B , A B BT A
Bk RFEARFEEE 1 2 AN 1. BRI, UL PR 07 2R B E AR T (Bt )
By LHe I - NI RN EE A2 -CHL- PRV L L LG RN IE - T8 - TR T
BB - TR R T AR -CH- BT EE L IE - Ik A - R R A L - R VBRI L -CH,- B
s IE - B3 - O3 R OB -CH,- SR OB S RABEE [T, HSCnT BAT — B AR
o MEAREEART (BIA) LIEE IS Ttk 1- AL -2 T —1- 5 SR
o ARRMEREERFEEAR T Ltk 2- AL (HRIAEE ) 1- Ak RSB AT, AL
BT FARHE “e S A s pehii 2k ” TR — s 7 suld —filJs 5845 2 — BRI T B3
It etk o AERCLESCT] o, Pridedi R b A0 5 1 22 20 MR IRRR IR 1. 2R
S FLA SR, PR BE I AR 1 & 10 NIRRT . 15 5 Ab—Le st
W AR B BT LB R EEARIL AL 1 2 8 NI IR SR 1o AE 3L 2ESE B, i e
BRI E 1 2 6 DMRITERIA T (55— 2ozl b, prid e SR P
1 E AN 1o BERBE RSB FREA PR T L | L8Ok N S
IE = TAREE B - T8 O I I IE - L. Behin bk (1 SE B AR EA R T s 2L &
bk IR 7 LA | IE — THRSE AR BIBE . RTE“Rdb a2 297 B -NIR 254
FLPL, Horp R AT E IR AL o AERCLESERE ), Brd IR R 2 1 2 20
AR IR 5o AERLLEIAD S  , BTk B i AL 5 1 &2 10 MR IRRR I 10 £
Lo, AR BT IR R A & A 1 2 8 DRI IRIR IR 1o A2 31— LS 51
T TR IR R AR 1A 6 MR IR 1o AR LESCE G  , Pk AR R A R
L& AR IRIR IR T o HER RIS B RAEEA R T AR AL LA HE . IE - R
- NEERIE AR R IE - TR B - TR O R R IE - R O
AL ORI PRI .

[0030]  ARFE“ e fie— N HAT -NRR' SRR ], b RATRT 2% H oW QA ST
& SCIIIR DT REE A e — e R0 I R AR WG AH R BN [F] o R L0 i s o, P
RIRTEEARE | &2 20 NMRITERIR 7. 65 7h—Seszjif i, frid I8 i A a5 1
10 PARHT BRI 1o A 2ES] P, AT R R AL 5T 1 &2 8 AN IR ik
JR 7o AE LB R, BT AR R B 1 & 6 DMRITIRBR I 1. AR RS
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SR AN =1 N =i i N L i M 1 5 M e 3 s Y 2 S e 2 Y
N e LR AN G B R AT A e S

[0242] Ry JE H B N AL IIRFAL - & =1 25 S B BR 2 U T i I 256 A1 2 B AR sk
A 22 HUAR I R 197 e 25k A1 28 BUAR BOR 28 BOARU b 40k - —OHL —CN, —SCN. —SH. %t it 5« 75 B
HE-NO, TS B gk S ek s H

[0243] P 7k B S BRI S A R AL

[0244]  FE3&E44%0F (101, LDA, Ph,CLi) I 5 B N REIZEBREIBH S 1 R

[0245]

o
S
S

Ry
N
(R7)n__;— 0
oP O

[0246]  H A R EE ;W 5 s MR BEEMR S S BUR SR S HUR  A S BE 5 S B R D
=P R EEEROIR B BOR 2 U A SR B SR IR D 2L ] s 2 BUAR B 42 L
A SRR S BEEE s S AR BOR 8 HUAR A SO B0 308 07 25 s @ AR BIUR & AR
B BEBIC SRS T L s-0R, 5 =10 ;-C(= 0)R, ;=CO,R, ;—CN ;=SCN ;=SR, ;=SOR, ;=SO,R, ;-NO, ;
~N(Ry) 5 s~NHC(O) R, ;8% —C (R, 5 ; Her R, 7EAF I H BRI A7 40 o & PR JE A R I T 8 4
i [Ei 1t 1 AN L i M i M T 2 i MY OV 2 B I & 2 e S it e S e S 2 1B
Predk g gk ek A0 AU B AR TR A

[0247] R, & ;s K E FREGEEMCR . 2 BUREOR 22 U A SORE s SORENR 7 e 55 1A
PR EEHEMR 2 BURECR 2 U A SCREBOESCRE 2 IR T e S A s R BUREBUR & U A
SCREBIG SCREME L s 22 U BUR 22 U A SR 8O SCBE DY 3 s @ URBICR S U A S8k
B e 5L ;-OR, ;=0 ;-C(= 0) R, ;~CO,R; ;-CN ;—SCN ;-SR, ;—SOR, ;—SO,R; ;-NO, ;-N(R,)
5 5~NHC (0) Rg 58K —C (Ry) 5 s He 1 Ry ZEB IR IR IN M7 b A &1 AR JE T IR 7 I 38 43« 2% I iy
e BN B i M S| MR 8L MY i E R A B Y Gt e S e R A e S )
Fh TR R T I B TR )

[0248] P 2 BT ML B A (RBR e 2 RS BR3P S5 A Al e i A A 5 HL

[0249] n @A T 0% 3 2R HAS 0F 3 (13 ;

[0250]  DAAERKEA R~ -
[0251]

oF O OH O opP
[0252] R, /24l s i s HOREAEFOR L  HUR BOR 48 B A S B sl 0 S RE TR D e 25 [
PR BEAEFOR R BURBUR 2B A SO B SCRE AL T Dy I R ] s 2 B B R 2 U A
SCRESR T SCREIEIE s 2 BUAR AR 2 BUAR A SO SO SO D 2k s B RBR 2 BUAR A SO
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BRI L 253 5-0R, 5= 0 ;-C(=0) R, ;-CO,R; 5~CN ;=SCN ;-SR; 5-SOR; ;-SO,R; 5-NO, 5N (Ry)
2 5~NHC (0) Ry ;8% —C (Ry) 5 s HeH Ry 7E BRI HH LIS A7 b ok S PR30 2R 1 T 107 e 40 2 g s
N T i M M S 1 MY S 2 S 21 S (e S (e S 21 SN 6B )
N 0B SR AN S B e
[0253] DL b W (1) =) b )5 i3 — 2D 4 5 Bedb I8 JR L SR EEHE ORI RN 2 AR DL AR A
LHPHF= W) o LEA R AW e 2 b B 25 g M s B F s T 2L 61 3 T 1L
12 FE 13 o BT @ AT (AR SR S B A < 35 Bl 7 B AL B R (LR ERE 2 BT 45 5
U8 HPLC 2 E AT R I 8% ) WH T & AR R AL A WIS FE . IR SR R ] H Tl
C = A S K N | Nl 7/ I ey v p S =72 |
[0254] R EW)
[0255] Ak BHIAHEAE—Fh = 25050, SLAS 2 /b —Fp bSO Ab rd 40 & P s — =
25 B AT AR, TR AL A1) m] SR SRR ) B ) G A K AR SR O T A NI R 1)
S5, FLT] R AR DY IR S P LR BN I AR, Pk VU BR B B LA S R
- PRV BV R - SUEA VUSSR R - BuE A MU R B & - PiEa VLR,
KVE 2 — DUk A MR BT A4 7E NS B 2R B 2 b i FH D 3R 32 8 b A 257 AR B e
AWK AEILABSEHEF] A, BT Ak A4 S5 6o 1 e 40 S5 A i & i ) 0 ) 4 e A=
SRR BT T . AE S e b, BT Ak A nT TG SR PR 082 S E 41 i S 4y 2 4
MBI AR ESCRTR, Ak B BRI B U AR RN B AR VS MR AL A )
e, AR BHAL A YR TR T 2 R0 B 250 00 AR A8 4995 VJeiE « 1 B S8 50 « R R P g Al
B PR PR R o BRI, FE AR B I g — D7 i b, SR AL BR 2520 A4, HohiX Se ] S R dE
AR —FP A ST AL &) BT B & — B 2y LT B2 3R . A6 SR Le ST 9], ax 4
AW B — PR — B Z MESNE T 25500, B, 55— Mausd A=Y 5m 8 o) — Fh i g
Ao FEILA SRR b, X LS 2] Ak — DA BB AR (A BT DT AR A 9% 55 - SR
FEMYSE ) VBRI B ARG
[0256]  JR T fift, A B SELeAk S 4 mT LU B3 67 T SN A7 R BE Y i LB 25 bl 2
LT AEDIE R R A KR, —B 2y Erl 2 MR B AR EA R T2y Bl #5214k
B TR R 0 3 B — B 5 LT B R N et L s R — AU iR L & ek
ARV SR R P AT A SLAR N & sk fir A=) B a0 — AT 24 .
[0257] S SCATFH AR TE “Be 25 b nT 852 16 28 $i 0 6 8 4 B (1 = 2% ) W 3 [ 9O T 8
fiike N2 AR 3l 4y () 20 23010 AN 4 77 2B Tk B g M RS I O N R SR L N L B A B
B /R LE i Eh . B 25 b nT B2 (9 R0 SR U R B #van. 9, S. M. Berge % A A
J. Pharmaceutical Sciences (66 :1-19(1977), H:LLg|H 77 RIFAAST ) o e b 4
TEEZ LTz Mtk . iR S nT e A R B A K B IS 43 B R Atk 3 TR 5t M ) 2%, sl ik
U B R S8 B MUER B LR S MR A S ikl % o B2 25 LT B2 (M e B RNk 2R 1
SR 5 TEHLER (), AR EURIR IR IR R AR ) sk S5 A MR (Fln, L.
M2 Ey R IR WA R T AR IR W BRI PR BN 1R ) BXd ok 458 B ik B A i A S04t 7 72 (i
B A ) e, B 25 BT A LR O IR R VR R B LR R AR R
KGR AR ARTEIR B R IR AL IR PR A Eh AR A L TR AR A IR B A I T R L A AR IR
REh B DR R R B R

I

Tt~

th =
o~ =

B IRER . A A PRI #h TR IR AR L SRR R R
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i H R £k ﬁl%fé‘ﬁﬂz‘iﬁa FHLR
PEIR L LR SR IR H&%@m@z‘é%&w e
6%@&““ IEIEHZ@&% Tl#] /EHE&?EE\E 2 A R A

1%
ib@%ﬁa N ‘Eﬁﬁ 5 %;%&%mm HoAbp=2y b7 %’E’J @% (&—’l‘ %ﬁh‘) ﬁﬁﬁlﬁﬁﬂiﬁc
Y EEMNY)RIR L IR R IR AR A R £h
T R e 2= S B
[0258]  bAN, AN SCHT FIARTE “Be 2 BRI IBE” 2 F8 06 7R A /KA i s B0 FE IR 8 A0 A AK
W 5 T3 AT BRI S s ER R o 18 B MBS A0 s () REeqiT ik |2y bml
52 WG 7 B R B MRS, JCIL AT A B RS IR B IR IR PR b R S e — IR, Herb g — e 2kl
AR B B AN 6 MR R 1o 45 8 R A S AL RS R R . SR IR TR IR T IR IR
PRIRIE T IR IR AEFELE ST b, Ik Bs ml 5 B i Be e =5 B DIRR o
[0259] iy H., AT IS “Be 25 Bl 452 BURT 2457 T8 A R WAL & W) ) IR S8 16 & PR B=
7 W A A T R A S AR SR B W B A 2T AN A o R L T S N
Ran / A B B H N JEFIU AL 38 A R A 2 AR M sl se s TR . R
BRIy FR] () AR K AR AR N R AL AR B AR SR S
BT ERME T T. Higuchi M V. Stella [ Pro—drugs as Novel DeliverySystems (A.
C. S. Symposium Series % 14#: ) M Edward B. Roche 4w BioreversibleCarriers in
Drug Design (American Pharmaceutical Association and Pergamon Press,1987) 1, —
B LS 7 XA,
[0260] 4 EJTIR, A WY B 25 2064 o A0 8 — B 2 L T RS2 BB, A ST AT BE 2
ERTR 2 R BGR B E IE T HH SE R E R B FRAT — BOITR SR R R R AR AR 4y
P B AT B3R 2 TV T ) S5 TR G  ERFLA TR 907 JE 7 A RE 5500 R B SR A
Remington’ s Pharmaceutical Sciences( % 15 Jiz, E. W.Martin, MackPublishing Co. ,
Easton, Pa. , 1975) #5755 H T EC B 25 A 5V 8GR A H T il & v £—
i PR 50 R4 B T8k i T A A BT I 1A 5 ik =l B ok i 8 o Bl (gt ) = AR AT AT
ANHHER W A 80 B A 3 07 X5 i s 25 28 6 W A — A 48 43 BARAE A T 55 45k B
TR S AR . AT VR B 25 RT3 32 200 ARk 0 B 28 S0 40 5508 AN B8 28, 491)
FLBE TR AURERE s vE R 28, B ROK VR AN S 8 S Ky s AT YRR AT A, B e
FEATYE N SRR YE R AT YE 38 SRR WP IRTEE IR < 22 28 B s 18408 sCremophor ;
Solutol s, 45 ] W] R M 28, B0 an gk AL ol KRl s 20k S22 R S RORR
s ORI AR S s R, A ) SR, 90 T, R SR AN ) EERR SR < 3UIR g2 ab
A, Bl S AL B A AL SRR BRI 588 3K RS IOV (Ringer’ s
solution) ; LEFFIBERR £ DE MV 5 LA B LAt J0 2 11 W] SHEAEUE M 791, 497) 2 ) e R 1 A AR
TEJIR IR B + LA KA (50 8 ZRU5) L AT 1) S RH AR B AR IN 7 571, 4 B = A0, ZH 54
HIE T AE B JE AL o
[0261] AL &4 J b= 25 H G W) I%
[0262] A B HE— DAt — MGy RGN b8 A A 7V BTk 7 VAW ok —iad 7
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AUER TR A SILEZ Bl frAEYR S — A LFENEE (BFEEART
NEEZY) ) -

[0263] AR HAGW T 2545 n] F T 9697 8PS A A 5 o B30 O, A FR IR g (49
W, B2 IR, GT Sk Wb PRAE IRy AR T W R I 4> B RS ) I AR (i, e ) A
H & e (B, EREEIESTT 2 G ) o« FridMb &4 K= 25 S mT B 75, Bt
IWEFLENY) (Blan, RS A N RS RR) B AR R AT
B2 H G I E VBB LE S (EIELESTEE] T, it S skE A 5 & OHR 5,
FEHAD S, ik S ekE 9l G UEES I 7 A4 .

[0264] YTy 1], R4 A K B3R 7 v, JE I AR & AL A Y B S R o A B AT R
POAn B s H AR, WA SO R . (Rl AR B S TR A — AR T R v, B
7 ARG DUIA s HA EE 45 L 75 & R TR — ¥R B R E A R AL A E S — Ak
AL A MREGH G TEH LT ER R . EAKR AR5 5] 4, Ak L&Yk
= 25 B0 IR A R 2T A ROR I e AR K B IR AR I T,
FITiRAL &) A 6 T AT e 800 ZE A B sl i) A I AT — & S — 2R Aok 4%
5o BT iR &b 2R 552 M AN R T A8 4k MRPE R 4 8 K Bk 523038 K
PRV G B R L B S B S 7 X H = AR e M Oy SRR F= il 2 - A&
AW EAEUME RS R3S 45 250 B ) B PR B o AR T, S EEAR AR AL G R &)
(R E R R] iz B A AR A BRI B A AT e [ A E o 47— BB B WA IR 2 i
7 SGR FEKT ERRAR #5Fl BR 22 10 » 8 P V6T R A AR TR e L &)
TG TE S BT R A 5 BB B ARSI EE . — B R IR W MR ) Ak £ s BT A 2 A &)
[R5 I ) B85 i A S HE R B 53697 RREE 1) 5 5 B AR A6 W 20 B8R I A P 1
) s B BRI HR P BRI £

[0265]  ph4h, IR &S 18 B e 25 b nl 452 20 R Be o, R4 I ia 7 il gL () ™
FRRE, AR B e 25 1A 4m] LUF 5105 K5 N LA g P 48 0 & B AEL ) it
P BRIE P BRI AR CLIOR 3R BB sl R 20) V& D s (DL D s & miE e ) 5
FABE 5T A AEIELEST ], AR B4 AT DLE DL T A1 50 KT BLg D sk
22l )7 AR — IR 2 B USRI R T7 R <49 0. 001mg/Kg 24 100mg/Kg 52 iRk #
R, H#) 0. 01mg/kg 24 50mg/kg, B £ HZ 0. Img/kg R4 40mg/kg, BifE HZ 0. 5mg/kg
£ 27 30mg/kg, H#70. 01mg/kg %) 10mg/kg, HZ 0. Img/kg 22 10mg/kg, H A HZ Img/
kg 247 25mg/kg. FTHEEFIE VAR 3 IREBEH 2 R VBEH LIRGAH 1 IRGC=H LIRGVEE
FA LRGP LIRS =8 1L IREY R 1 IR FERESS i b, PRI E R 2 RS (4
U, 2 RS IRAA IR B IRNG IRTIRS IR IR0 IRIT IRI2 RS R 1A IREGE Z k% 5 )
[0266]  FHT-LLITARFIAESE B 77 A48 5 IR R B A0 R AR AN R T B= 285 B mT 52 (K FLR 7
FLIR T T R S B o [ P i vt MEAL S ) 2 A1, P AT R mT 4 &5 BT iR B R
‘i FH R PR 71, 48] 2 7K m H A 1) B ) B SLARR, 0, ST e AT VIR PR SR &
G WG S KRS A 1, 3 T IR AR CER R R A
T T KT VR 28 I S REORE T« E JRR R B 2 JRRIH ) I DY SR L B 4 R ) B T A
R I M HIR AW . IRETEREF 2 41, BTk D IRZH &40 R m] A A5, 504, Y9 57 FLAL
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T BT S EH R RS BT £ LLAELE g 7 N 25 1 L st b, AR BAL &4
5 U Cremophor BEE VIS 2 BUTUIM S . R 2 2R (L AL I 19 28 IR DO A W R A S 3L
HEFEHFNRE .
[0267]  WIARYE CU AN HE AAL F -G 18 43 AR B I 7R AR A8 3R Dk 1 P S #5049 e T
SN 7K R TF W B R BT W o Fﬁmﬁ%i&%ﬁ‘ﬁ%ﬁﬂ o R] A A7 AR T R RS2 1R R R 7 )
PP ) T8 B R S R B LV B AE T 1, 3 T R . BT R R A2
GRS B s G R 7K A BGOSR U. S. P BB AL B . b4, 1R E SR TG AN 4%
RAMAE N BGTFE N . I H 5, w] R ALHEA R H e 3 I R TR A
(I AT PR o LE AT, T 3 et 5] PP mT A6 P O J R S5 R T TR o BT ml v B R B4 T (431
W) I 2E ph A R R T R o i O e N SR BRI KRR, T I S B R 2 T A A AT
TS BT T B 7K B A TG B AT A S A 1 B [ A2 S e K
[0268] & T REKZAMMIMER, H B RN SOULAN RS SRR 2590 R SR o BEA . k]
5 By BT 59 7K 1 1R & it BT S TR R R R BT R S I o AT T 2 )R S A AL Vs i
T 58 » T AR R i PR /N B 5 b s T o2 o B> AR 1 it FH 250 7 5 ) A 3R W S v 3
b Bk 259 s g SR T W RO R TP ok G . P AR AR ] B AR SR A (i,
FACHE - B CBERRACG ) IR ) M B 5L Tk il o v E ST U . IR A S RS
%EI’J bt 2 K P B AR SR8 A W R 1 P 42 Tl 25 RS T3 o LA AR T oAt 2 6 0 ) S 491 A
% (JRRREE) B8R (BF) . SRR RN S S A S A AR R
EG I PR . T B E RS LG WA e ), HmT @i Ak AL
H )58 B TE RS R R s 0] (B mT ml i 2 O R e R ) TR A SR &, BT
TR TR T 37 BRI P T A [ A (ELAE AR, R DA Ak, R it JHEm] 7 L M BB 3 s oA A
HRBE TR TEE S -
[0269] AT A% 5 A FE AR A AL F5 S L 1 791 AT R A SR o 7 BT [ 4475 78
TEHE A Y S 2D — i 24 1] H 52 (0 TR AR SR (90 G, A5 B B s R A )
Jo /) BRCLNIRE a) IS 7850, B0, SENs  FURE RN R A BB SRR, b) R
GEF, 00, R PP LR AT 4 25 B FR B L A IS SR LR ML e I L TR K BB R, ) AR
B H o, d) B, B, BT BRERES « TS S SR SR R IR SRR IR Eh MR IR
B, e) WSHRBRAEF, B, AnE, ©) W, W, 2R G, @) WETEIRI, 1, G
o H i SRR AR IR B, h) WG, A, s = RO L K 1) ST, B YR R R R
B RIS | A S £ I AR IR AN, M HIRA W) TERCEE I AL T, ik
TR T B ) o
[0270]  ZEAFRHE WFLPE (lactose B milk sugar) M (&4 85 £ B IE R ORI
S A A 7 B I v, IR AT FH S ABL S R A [ A A A6 A SR 30 o R ASE P o L i s,
T 1B 2 g A H s e ) A 5 R A, 2 )45 ) A AL IR LTI BORE )
[l A1) 28 o A 5 B T A e ) HL I w] B AT 7R T 5 — 30 43 ORI B S8 R T ELAA
Wt CASEIR 5 R OE ME R o B4 Rk o AT P R 20 5 P S A8 2 B I R e o E A
WFLHE (lactose B milk sugar) s 5 5 £ R SR MR 05 B Al 3 76 BH G
e, JR] AR R AU AL I [ A Fse A A L 78 57 o
[0271] PR VG RSP ] A & — B Fh FIROE R X Rl A8 i Wi
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I 35 R TS0 B % 1 24508 PRl A e e ey G At A 5 B B RN 9 A /2 i 4% 3R BEAR R IR
e ALFRIANORE R ] A7) 28 o FrEak S [l AR B o WS AL S mT 5 22 /b — i PR R ) (151
n, R FLAE BE R ) TR G R ST, X O A W] A AR B A R R SN BN
JBU, AN, Hs A ) B A s A B3R (o, R IR R ER R AR AT 4R 22 ) o WM IREE L )
FHUFR, W B a0 B ] A S G2 b . AT BT & ) H e mT B 7E i 5
A3 SORE TSR 56 88 T ELAWAR D0 LU RE IR 5 OB IS M il 7 I 2 o RS FH PO 33 20 S 1 5
L H5 2RS4 o S

[0272]  FH T-AMELER S B2 5 A BIAL A9 1500 B A 8 08 B 0 FLAE SV BRI R
AT AT BRI o BTk M v AE BB A& T S — 2 b B2 350
BB 75 B B30 S B 75 2 iR G o HEFH TR 42D 3 B0 R R R T AR & BH IS [« Ut
A A I BRI w5 AT O R WG, FLHLAT v AR s i IR A S B s o T IR BT IR AL
G T BT T IE B A TSR A& X e 3 m A8 A WA SR AR A Fr i AL & ik
gt it Bz JHk o P T8 e B A Tl AR g i B o BT IR AL B ) o LT B A R BRI ok 4
il T T 2

[0273]  JRN T i, ARG KA G THERTT, 152, kb &9 M=
AP B P AR R B T R R e T H B E 2 5 S, R4
G FRE R BT R RIS ) A6 55 I8 EEGTT & / SR AR 25 K fr
KBTI EREIT R o AR T, Bt TV T [R50 Pl I8 G BB 4R (4, A% B AL
GRS SRR S ), B ATIE A R (i an, EEUEATEIEA )

[0274] ARG — 7GR — 4B EH, KA s EZ MARA AR HE A
EYI— B2 P 2 2%, HLAE 3 28 S0t 45 A A 68 FHAE — 46T iR B A e e o7
o PRTFEE, TR A48 0] B — M e 247 Wt i3 A FH BB 65 R BURT LA B e T8 =X )
N TR 45 B i H BURF LA O EHE IR 25 il A A &5 T K

[0275] 2 [T 4 SRl a0 BEAR AR S BH IR IR 28 J LR T 1, JIT 3R S48 A ) BH A A B 1)
R R T S it 49 7 A A PR i I L A R BH [ E B B A SR A BT A E

[0276]  SEfI

[0277] £ 1= (=) - VUM E Rk

[0278]  —MGHES . BRAETIA UL, AP ROVAE AL T IE SRR ) T R & A B bRl
IR R B R Schlenk (Kjeldahl £ ) BT, EiliEH 2SS ABNEEHRE
TR - I — BBV AR S MR (CARan e Fe BN ) , B AT AT RS (A
R/ R/ REIER (= 3 IRER ) MBS .. BidEY 26Torr (BN ES) T
S T K R R IR A LA o AT FHREIRE (60A, FRyEZL ) ) ST & AL 24T, W1 Still 2%
ANk, (Still, W.C;Kahn, M. ;Mitra, A. J. Org. Chem. 1978,43.2923-2925 ;L5 | H K177 =X,
FANASCH ). AFHL 0. 25 22K 230-400 HEERE (L5 6HRR (254 23K ) &) Al
A BRI L o AT 2 BT . AT R TR A K/ B T AR R Bl A Bl — X% — T
Tl IR R PR VR AR T AE — PP Pz ok BAG W 2 2 AT i

[0270]  FHR}. BRI S v BRATAH, FAIBRSL . R =ML — 5 RN
Fef%.2,2,6,6- VY FREEIRLE N, N, N, N' = PU ALY £ — % . DMPUL HMPA FIT N, N- — 5
B CFERAE R R N HEAL S 2818 . 5 1) Pangborn 25 A {7 R4 25 . S P LBk,
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R (IEERE | DY SRR bt O01F N, N- Z L A 128 (Pangborn, A. B. ;Giardello,
M. A. ;Grubbs, R.H. ;Rosen. R. K. ;Timmers. F. J. Organometallics1996,15,1518-1520 ;A
SIHE T XGRS ) o WA 2- T B PSRRI o € (R =288 bk
HFeART) SR IE - T B AR - TEEBEAUR - T IR A B SRR (Duhamel, L.
Palquevent, J. —C. J. Org. Chem. 1979, 44, 3404-3405 ; A5 | KI5 R IEAA ST F ) o

[0280] % 4% : {¥ J Varian Unity/Inova 600 (600MHz). Varian Unity/Inova
500 (500MHz/125MHz) BY Varian Mercury 400 (400MHz/100MHz) NMR St 411 5% i 1% il
P CH NMR) EFIBRAZ RESLAR (PC NMR) o LA ppm S BRAT (6 2 ) AEARREI7ic 3 DY /35t
Fe BT A A B VR A NMR 5570 el 4 A 2 I (CHC L, < 6 7. 26, CsD,H = 8 7. 15, D,HCOD -
6 3. 31, CDHC1, : 8 5. 32, (CD,H)CD,SO : 8 2.49) . LA ppm Ky #Ar (8 2] ) (EARMEYS I %
DU B BE T JE 1) B A 2 67 8 AR s S AL AR I 2 i (CDCL, : 6 77. 04 CgDg 8 128. 0 DCOD -
6 44.9.CD,Cl, : 6 53. 8. (CD;),50 : 8 39.5) » FWPHERARUIT ALENF L EM (s =HE. d
=Xt = = q =PUIgE.m = 2 br =550 ) A UL Hz THE G BONHE T . A8
Perkin—Elmer 1600 FT-TR &MU S K LMmARESRAF 405N (TR) k. FRR AW
PR (K ) KRS (s =38, sb =35 m =% w =55 br =% ) MM (&Y
i) o A8 G A A BT YR IKT JASCO DIP-370 £ ig Yt A48 A 200- 1 L 8% 2-mL 41 s v il 2
FECE . {#H Harvard University Mass SpectrometryFacilities k75 BT i,
[0281] 724 — 234k 49) DRSI -

[0282]
e
COH

= OH
Z*EEFI@ T4%

HG
DRS1

[0283] il & H i itk A VAV

[0284] F H FF 7 Bk AT BO 41 ML (% T+ ¥ K,20mg, H Prof.George
D. Hegeman (IndianaUniversity) i % #2 fft ;Reiner, A. M. ;Hegeman, G.D. Biochemistry
1971,10,2530.) & V% T 47 T 20mL L B 5 72 W B P 05 7% W% GuL, 1@ i % 8g
Difco Bacto©®E 7= Wiz T 1L @ik 4himfE s R+ 125°C FRKEHEITF) #. A
BEIATRAN KA (16. 7 1 L2. 5M ZKESH, 5mM e 2K RS ) , FHAE 30°CF LA 250rpm PREFEHE IR
EHRAMRAKZHEE Bd) . FERK 1 &6 (250 1 L) g 247 T 20-nl G
R P RS BRI IRE) (16. Tu L 2. 5M /K, 5mM B 24K ) 1) 5ml. Hutner’ s
iR g sE (B, Z2 W T B ) H1e 75 30°C T LA 250rpm K35 7R il R4 2d, Wi, 7R 5
50mLHMB FIBEIHIEE B K A (167 1w L 2. 5M YW, bmM S UK FE ) I8 JE B Erlenmeyer B8
PIGFRH 155 (250 L) R £F 30°CF EL 250rpm ¥4 iR BEAREE 24h. PriFi
BB T H i 2. BRIk, AT SRR B H AR 1 &8 k35 7 (1) 40 a2 PR
(5mL) FEB PSS 4 il 10 3 IR HE T 2-ml oW Eppendorf /& . Bl 5 7E -80°C
AT S AL

[0285] Hutner' s H s FR%EE

[0286]  Hutner' s #Wiisedt (MB) Hil#41 o fF 2-L Erlenmeyer BEJf ¥4 [l A%
FALER (400mg) ¥ T 500mL HEAK . KRN R AR = L (200mg) A fRER (283mg) |
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AN ZKEY) (67Tmg) VEHIRE: (0. 2mg) HREREEL (11) (2. Omg) \Hutner’ s Metals 44 %
W (ImL, Z2 00 F B R EE (1. 0g) (IR &8 (2. 72¢) TIREIREA — %WtﬂV\% (5. 36g)
W IR OM FE AS AR A L JFAs F v R ks pH R 4 6. 8. Tl i iod B A s s 28
IR R ik i 722k

[0287] Hutner’ s Metals 44 ¥ W Hl 4 W1 o 78 250-mL. Erlenmeyer %% 1 7] #8 4k
K (50mL) H A AN VKBRER (100 1 L) o Bl 5 #K 20 A [ 44 EDTA (0. 50g) Bt B2 #F LK & 4
(2. 20g) BRER .2k (11) LK &Y (1. 0g) LR W4 (1) (0. 39g) AHIRESY (I1) /N/KEW
(50mg) FHVYBHEREN /K54 (36mg) , 4k AN 50mL ALK

[0288] 2K FHEREN K140 i — 523k 4k

[0289] I BB VLA S v g6 ok V4 V2R H R i R I 2R 1 R 6 LA AR /e (2 10mg) »
W P IR Ve VRAE B NN A HMB (25mL) FHEE FH PR A KAV (140 w L 1. 5M ¥V, 5mM e 249K
fZ) WIJER 125mL Erlenmeyer KMo 7E 30°C K LA 250rpm 4 iRk PR #E 2 K. d ]
LW BEE R | 0y (10mL) (057 FUa % 7 2 & F IMB (6L) AIBEHIER /K % (20mL
1. 5M 5V, bmM B 2R ) T FL i B AR o 8 I iR AR Al b TV 22 P L
) 30°C s @RI BRI R PR B 2R W . AR 2 R, AT R BRI /KES L (18mL
L. OM ¥y ) FIEIR AN /K (1omL 1. 5M ¥l ) 4028 (s — 3R dEih ) rid A& 7 m
W ENHFEAL R 30°CTR, TR iR G W IR Bk U 6 /Mo 7R3 S5, B/
SR IR K IS (24 2 48mL 1. OM ¥, AR PR AER ZM o8 ) LA4ESRF 10-20mM 9K A2
(IEIT 225nm UV RICINE ) o B 4 AS/DE ISR ER B /KA (10mL 1. 5M ¥V ) o IXLEHR
DFFSEHEAT 18 /NI, B 5 A8 BT IR A AE PN R B2 2 30°C Rl MU A PR IR 58 2 4 fb . 7
6000rpm (Sorvall GS—3 % ¥, SLA=3000 ) "~ A B0 i A I TR 3 LA 25 Br et e ko A
R 7 s (IBBERIE < 45°C ) F BIHE WMk Ad 22 400mL AR . EW4aiv4 2122 0°C Hob
Ja AT ER B K R AL 22 pH 3. 0. {FH 4R &5 (8X500mL, 4 X 800mL,8X 1L) EH A
A TR AEWRAAATAE I e i 28 Ry (VWL << 45°C ) FHRRIRAN T8 L2 L s
I, AT O EATR Y . AFH & TR (2X200mL) HF BE b B 4 4k i 78 B
BEHAF AEM ARG (1S,2R) ~-1,2- ZRERC -3,5- 4% —1- IR (DRS)mp 95-96°C
dec (38g,74%, [a],~114.8(c 0.5 fF FEtOHH ), 1it., [a],~106(c 0.5 /7T EtOH )
Jenkins, G. N. ;Ribbons, D. W. ;Widdowson, D. A. ;Slawin, A. M. Z. ;Williams, D. J. J. Chem.
Soc. Perkin Trans. 1 1995, 2647.).

[0290] %ALY DRS2 :

[0291]
@_ m-CPBA, EIOAS @;-Qm
A T=C0H 0-23°C ’ Z~COH
ng o Hg O
BI%
DRS1 DRS2

[0292]  [A) — Slik 48 25 K R (mCPBA) ik 41~ 4% 50g 77 % mCPBA (Alrich) % T &
(1L) ™, B4 Al pH 7. 4 SRR Eh 22 MR (3X L) YRR WO A Na,SO, #4343 /M
(< 40°C, RS ) LAFRAL4l A 6 7k mCPBA s7E 23°CF, 47 T LM 4B (400mL)
(IR AR ) — R AL =4 DRST BIFH (8. 10g,51. 9mmol, 1. Oequiv) H1ZE 30min 43 3 2543
A (10. 7g,62. 3mmol, 1. 2equiv) o FFFTIR 5 BUE B HE 10h, Bl 5 H 4% (80mL) #akE 2 4
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$E 1ho BIH B3EWOIFHZ (2X 15mL) S F ARV B A o 1 BT AR ] A4 7 s o 458 DA
BT B A AR ALY DRS2 (7. 36g,83% ).

[0293] mp 87-91°C;'H NMR(400MHz,CD,0D) & 6. 23(dd, 1H, J = 9.6, 3. 9Hz, = CHC (OCH) ),
5.92(dd, 1H, ] = 9.6, 1. 9Hz, = CHC(CO,H) ) , 4. 40 (d, 1H, J = 1. 3Hz, CHOH) , 3. 58 (dd, 1H, ] =
4.4, 1. 3Hz, CHCHOH) , 3. 49 (m, 1H, = CCHO) ;"°CNMR (100MHz, CD,0D) & 175.8,135.1,128.8,
75.4,70.9,57.5,50. 3 ;FTIR (4l ), cm” 3381 (s, 0H) , 1738 (s,C = 0), 1608 (m) , 1255 (m) ,
1230 (m) , 1084 (m, C-0) ;HRMS(CD m/z 11813 (C,H0.+NH,) "190. 0715, SZEA 190. 0707.
[02904]  HA&EALYIDIBI :

[0295]
. 1. TMSCHN, .
o?),@\coz‘q CH0H o o)
A paremeren gD 12 -6 S
z 2. TBSOTY, EyN £ OzCH3
ng OH " T8SG

DCM, ~60 «> 23 °C

DRS2 DJIB1
0%

[0296] 7F 23°C T, [ 3R 48 4L W) DRS2 (7. 36g,42. 8mmo, 1. Oequiv) I FFEE - 2 (1 : 3,
160mL) ¥ ¥ o o\ = F R A r 2R AR 1 2 k8 (2. 0M, 25. 5mL, 51. Ommol,
1. 2equiv) V. WSANET, LI BPREH R &R I i (o VA F Smin, bl J5 45,
PAFETLEE A T 2 (2X 25mL) AT H 3 28 1R R 158 P ik 8] 16 -4 22 115 ] A 8
TR P (200mL) o B KK = L l% (20. 8ml, 149mmo, 3. 5equiv) Fl =5 P Lehi
PR — TR AR RELEIERE (29. 4ml, 128mmol, 3. Oequiv) , R4S FUEHR . 1T id [ MY
WAL 23°C P 30mine MU AR B 22 i /K ¥ (pH 7. 0,0. 2M, 300mL) A1 — 5%
ft (100ml) o 73 B AHUAHFH FH KBBR8 . ik 9B T B I H IR 4 D8, SRAG AR (i
W B PUEEZENT 6 1 95 LR LME - Okt ) 4™, IR1G % i PRI E A4
DJB1 (12. 4g, &3t 2 ML IRV 2K 70% ) .

[0297]  R0.50(1 : 4 & R & Wg - © %t ) ;'H NMR(400MHz, CDCl,) 65.95(dd, 1H, J =
9.8,3.4Hz, = CHCOTBS),5.89(ddd, 1H, ] = 9.8,2.9,1.5Hz, = CHCHOCCO,) ,4. 63 (d, 1H,
J = 3.9Hz, 0,CCCHOTBS) , 4. 42 (m, 1H, = CCHOTBS),3. 78 (s, 3H, OCH,),3.31(d, 1H, J =
2. 0Hz, CHOCCO,) ,0. 90 (s,9H, C(CH,),),0.89 (s,9H, C(CH,),) ,0.09 (s, 3H, SiCH,),0. 08 (s,
6H, SiCH,),0.07 (s, 3H, SiCH,) ;"*C NMR (100MHz, CDC1,) 6 170. 2,138.7,122.6,69. 3,68. 4,
59.7,52.5,52.0,25.9,25.7,18.3,18. 2, —4. 18, —4. 27, -4.45, =5. 21 ;FTIR( 4 ¥ ), cm’
1759 (m, C = 0), 1736 (s, C = 0), 1473 (m) , 1256 (w) , 1253 (s) , 1150 (s, C-0) , 1111 (m, C-0) ,
1057 (s, C-0) , 940 (m) ;HRMS (ES) m/z

[0208]  T1E13 (CyoHys0551,) 414, 2258, SLIa{H 414. 2239.

[0209]  FMEEME MGC2 (FTVEA) -

[0300]
OH L. MsCI, E5N, DMAP, "‘c"'-g’
\'fi“ ;:scm. one i{:
(CHNH, DMP
Bn n

%
MGCI MeC2

[0301]  FEO°CF, M BE MGCL ( H i 3- F2 3 -5 R g me 1 /2 7 I8 20 W 20 il 2%, i %6
BJ i Reiss, R. ; Schon, M. ;Laschat, S. ; Jdger, V. Eur, J. Org. Chem. 1998, 473-479 it 4K
115



CN 101027279 B WO B 57/102 T

1) (48. 0g,0. 234mol, 1. Oequiv) (¥ =40 4% (450mL) ¥ P A R M\ = Z & (37. 5mL,
0.269mol, 1. 15equiv) 4—( I FEZIE ) mkre (289mg, 2. 34mmol, 0. 0lequiv) Fi P Joe il Mk
A (20. 8mL, 0. 269mo1, 1. 15equiv) o FFATIA R NVIR-AYIAE 0°C T HiH: 2. 5h, b J5 K4, 3/15
AR . 72 0°CF, — FSCHIAZ RS PR AT N, N- — R ELE (150mL) TR &4
AR R Bl (BRI RN TUK / TR BV #E, 26. 2mL, 0. 480mol, 2. Oequiv) , 3k
RS TR S RAE 0°C I HiH: 2h, Bl A H TR 2 23°C 7E TR T Rl hi bt
24h. TR W BAE AR BR S B KT - K (2 1 1,300mL) 5 4R OlE - Cke (11 1,
500mL) 2 [A) 23 Bd e 7 B E AR I EE7K (2 X200mL) ¥E 2, I KB B T4 . 1k
TR IR D SRR R Y. M EEREN (1 1481 1 1 R4 -C
Bt ) A1), AT T AR R IEME MGC2 (40. 1g,74% )

[0302] R0.34(1 : 1 ZFEZMEE - C%%) ;' NMR (500MHz, CDC1,) & 7. 43-7. 31 (m, 5H, Arl) ,
5.82(s, 1H, = CH),5. 23 (s, 2H, OCH,AT) , 3. 48 (s, 2H, CILN(CH,),) , 2. 27 (s, 6H, N(CH,),) ;°C
NMR (125MHz, CDC1,) 6 171.9,171.2,136.1,128.8,128.5,128.7,94.8,71.7,55.1,45. 3 ;
FTIR( 475 ), cm " 2950 (s, CH) , 1615(s), 1494 (s), 1452 (s), 1136 (m) ;HRMS (ES)m/z 1515
(C,sHN,0,) '232. 1212, SEEE 232. 1220.

[0303]  FlEEm MGC4 .

[0304]
¢l N{CHy)2
0, Q
[N (CHy);NH, DMF N
0-»23°C
Br 8r
MGC3 % MGCd

[0305]  7E O°C T, fEBYER W] &M MGC3 ( H LR 73 W9 20 il £, Wi Pevarello, P. ;
Varasi, M. Synth. Commun. 1992, 22, 1939 Ai#iE ) (174g,0. 884mol, 1. Oequiv) HIZME (2L)
WP BT IMNZA — F (SRR GENLE UK / RN KT 0 CH A 1K)
RNV ZEAEH, 106mL, 1. 94mol, 2. 2equiv) o 4Pk K MRS YITE 0°C N HiHE 2h, B S B FRiA
ity AF TR R NIREGWTHE A 23°CEPTRIRE T REDIHE 8he ITIRTREWTE K — 1
MBRBRE K (1 ¢ 1,1.5L) 5 AR AEE (1. 5L) Z A3 E. 43 EANAHITH SR L6
(3X400mL) @—ZABUKMEA . & HANAHHH AR T4 LT EE Bk
a2 500mL AR, SEUE A AUTIEY » 1338 HIRGE) FH IR 48 08, SR iR R E
M MGC4 (143g,79% ) o {EBNVPREEFEN (1 0 958 2 ¢ 8 ZMRLHE - Okt ) #I&N
FE i, 24T V(PR e B A MGC4

[0306] R0.30(1 : 44 M & W - C %t);'H NMR(300MHz, CDCL,) & 6. 26 (s, LH,
vinyl),3.63(s,2H, CH,N(CH,),),2.30(s,6H, N(CH;),) ;'°C NMR(100MHz, CDCI,)
§172.1,140.5,106.8,54.5,45. 3;FTIR( 46 ¥ ), cm ' 3137 (w), 2945 (m), 2825 (m) ,
2778 (m) , 1590 (s) , 1455 (m) , 1361 (m) , 1338 (s) , 1281 (s) , 1041 (m) ;HRMS (ES)m/z it & 18
(CH,BrN,0+H) "204. 9976, SZIE 204. 9969.

[0307] MM MGC2 (F7YEB) -

[0308]

116



CN 101027279 B WO B 58/102 T

N(CH az N{CH3) 2
P N a8 i b
¥ Na, 120°C
Br ]
63%
MGC4 MGC2

[0309]  7E 23°CF, 48 8h [qFEE (1L) &M A GJEH (32.63g, 1. 42mol, 2. 03equiv) .
¥ BT AR A W R BB+ 24h, Bl J5 7E 23°C TE B KL EE K LB £ 4 7 iEw
MGC4 (143g,0. 700mo1, 1. Oequiv) Ho KBk iR R G W E T AR 120°CRIMME I
HLAEPTREE FHERE 20h, MW HI R NVIREW T I LR CFE (L) FHReEiidt 15min. N
ANERBRKEE (1. OML2L) FF4r K MEAR . A FH P40 300-mL 1. OM 3h FR/K IR — DA A
HUAH . &I K AR T B L 2218 i NS SEAL B KR (6. OM, £ 350mL) 4 pH PR HE 42 9, {# /]
THERRE (3X500mL) FEEUTIREY . A IIFA NI I H KB ER N T . s T
PRV IR SR D, 25 B (IR I M MGC2 (1028, 63% ) o fEBHEESFEENT 3 &1 7 &
B2 LT — O, B 5 0 95 AR - IR 4BE ) Hl45 b I RE S, $R15 I s ek e i
e MGC2 ( DETEELHE 5 P 3R A B 77 v A il 2 AR G EAR AR )

[0310] [ MGC5 -

[0311]

N{CHa) N(CHa)2
o) {. n-Buli, THF, -78°C ) o)
i N 2, ' { Jofi N
Bn TBSO* Y “COCH; 86 © n
MGC2 880 pust MGCS

T3%

[0312]  7F -78°C T, [f] 57 MEME MGC2 (9. 16g, 39. bmmol, 1. Oequiv) ) PSR (150mL) %
WA IIAIE - TR T (2. 47M, 16. 0mL, 39. 5mmol, 1. Oequiv) ¥R . # T E85 OM
1E —T8°C R Hi#E 1h, I B 248 B 0 N 55 E DIBL (9. 82g, 23. Tmmol, 0. 6equiv) Y
ZWiR (6mL) ¥R A 2 7 ImL DY SRR Ik 4 % S g B0 B e g TR AR (0 R
15 =T8°C R i+t 1h, bifi J5 I A BE R PR G2 K ES M (pH 7.0,0. 2M, 250mL) o A3 PYAHVE & H) i
2 23°C, bl fa FH &%t (2X300mL) 2L & A HLA AW IF FH KB IR AN 48 . I8 %
TR BOTIRAGUET, AT ARy . W PEEREE 12 981 @ 34Kl -C
Bt ) AL, AT BB 10 [ AR B MGC5 (10. 6g,73% ) .

[0313] R0.59(1 : 3 ZFEZME - C%¢) ;' NMR (500MHz, CDC1,) 8 7. 44-7. 35 (m, 5H, Arl) ,
5.90(ddd, 1H, J = 9. 8,5. 9, 2. OHz, = CHCHOS1) , 5. 82(dd, 1H, ] = 9. 8, 3. 4Hz, = CHCHOCC) ,
5. 31 (m, 2H, OCH,AT) , 4. 58 (d, 1H, J = 4. 2Hz, (0) CCCHOS1) , 4. 27 (m, 1H, = CHCHOS1) , 3. 94 (d,
1H, J = 15. 6Hz, CHH' N),3.77(d, 1H, J = 15. 6Hz, CHH’ N),3.17(dd, 1H, J] = 3.4, 1. 5Hz,
HCOCC (0)) , 2. 35 (s, 6H, N(CH,),),0. 89 (s,9H, C(CH,),),0.83(s,9H, C(CH,),),0. 06 (s, 3H,
SiCH,),0. 05 (s, 3H, SiCH,),0. 04 (s, 3H, SiCH,), —0. 07 (s, 3H, SiCH,) ;'°C NMR (125MHz,
CDC1,) §191.8,176.3,168.9,136.5,135.5,128.8,128.7,125.0,106.9,72. 4,69.6,67. 8,
67.4,55.3,52.6,45.9,26.2,26.0,18.5,18.3, 3.1, 3.8, -3.8, —5. 1 ;FTIR( 4% ), cm
2952 (s, CH) , 1682 (s, C = 0), 1594 (s) , 1502 (s) , 1456 (m) , 1097 (s, C-0) , 774 (s) ;HRMS (FAB)
m/z VFEAF (CyuHyN,0,51,+Na) '637. 3105, SZEE 637. 3097.

[0314] [ MGC6 F11 MGCTL :
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[0315]
O-N
N(CHs) y MCHsk (CHalNs,_A D ~can
SN L LIOTE, FI 3 , 60°C ¥ 0,
,»\0 l Y 1 + Hue
TBSOY" 2. TFA:DCM (9:1) Ho™ 2 | 0
i 5 TBSO” ~Y %
®mSS © OB o-ucC TBSO RO OBn S o O
MGCS MGC6, 62%
MGC7, 28%

[0316] 7 23°C I, [ f{l§ MGC5 (6. 02g,9. 80mmol, 1. Oequiv) FJFFZE (500mL) ¥V I [
P =5 PR IR L (76. Omg, 0. 490mmol, 0. 05equiv) o KT 1F 7 PUR T EIRG Y E T I
2 65°C [ A K H AR BT R IR N 3he A S NVIR SV H1E 23°C it ug. M 2E
(50mL) PEW A AR FF I a0, HRAF Y. F & Pt - =L (10 & 1,165mL) 78
wa TR W R TR A AR 23°C R HCRE 18he IR SV /KIS (300mL)  HZEZS It i
MBI KBS, H 4l (4X300mL) ZXEX AR &4 H-& IFA FLAEEU) 31 F ek
BRI T . IS TRV T IR AR I, AR Ry . M EREZ (1 2 92
1 : 5 LROHE - Okt ) 4ifb™ 9, /15 B I AR AR MGC6 (3. 20g,62% ) FIE R AR
il MGC7 (1. 68g,28% ) .

[0317] i MGC6 :

[0318] R, 0.52(1 @ 3 LR L BE - &%) s'H NMR(500MHz, CDC1,) & 7. 45 (m, 2H, ArH),
7. 36-7. 30 (m, 3H, ArH),5. 96 (bs, 1H, = CH),5. 45 (bs, 1H, = CH),5. 32(m, 2H, OCHH' Ar),
5. 33 (bs, 1H, CHOS1) ,4. 15(d, 1H, J = 8. 8Hz, CHOSi),3.59(d, 1H, J = 3. 9Hz, CHN(CH,),) ,
3. 34 (bs, IH, C,CH), 2. 57 (bs, 1H, OH) , 2. 39 (s, 6H, N(CH,),) ,0. 90 (s, 9H, C(CH,),),0. 16 (s,
3H, SiCH,),0. 11 (s, 3H, SiCH,) ;"°C NMR(10OMHz, C;D,) & 189.2,178. 3,168. 6, 135. 3,128. 5,
128.4,128. 3,125.4,106.4,79.8,72.3,72.2,67.1,63.6,42.9,26.1,18.5, 4.0, 4.8 ;
FTIR( 4 ¥ ), cm ' 3549 (bs, OH) , 3455 (bs, OH), 2942 (s, CH), 1698 (s, C = 0), 1617 (m) ,
1508 (s) , 1032 (s, C-0),906 (s) ;HRMS (ES)m/z 1+ 515 (CyllyeN,0,Si+H) 501, 2421, 52 % i
501. 2422.

[0319] i MGCT :

[0320] R0.64(1 : 5 B & g - & %E) ;'H NMR(500MHz, CDC1,) 6 7.50(d,2H, J =
1. 5Hz, ArH),7.40-7. 32 (m, 3H, ArH),5.94(dd, 1H, ] = 9.7,6.4Hz, = CHCHCHOSi) ,
5.76(d,1H, ] = 9.7Hz, = CHCOH),5.37(d,1H, J] = 12.2Hz, OCHH ' Ph),5.32(d, 1H,
J = 12.2Hz, OCHH ' Ph),4.09(d,1H, J = 2.9Hz, HOCCHOSi),4. 03 (s, LH, OH) , 3. 88 (m,
1H, NCHCHCHOS1i), 3. 74(d, 1H, ] = 3.9Hz, (CH,),NCH),2. 46 (s,6H, N(CH,),),0.91 (s,
9H, C(CH,),),0.87 (s, 9H, C(CH,),),0. 06 (s, 3H, SiCH,),0. 05 (s, 3H, SiCH,),0. 04 (s, 3H,
SiCH,),0. 03 (s, 3H, SiCH,) ;"°CNMR (125MHz, CDC1,) & 194.9,173.9,170.5,135.8,132. 6,
128.8,128.5,128.3,127.9,106. 2,81.6,74.8,72.0,71.7,69. 5,44. 6,43. 2,26. 1,25. 9,
18.7,18.2, -3.6, 4.1, =4. 3, =4. 3 ;FTIR( 4l % ), cm' 3461 (bs, OH), 2940 (s, CH),
1693 (s, C = 0),1663(s), 1647 (m) , 1503 (m) , 1080 (s, C-0),774(s) ;HRMS (ES)m/z it & 15
(Cy,HyN,0,51,+H) '615. 3285, SZIH 615. 3282.

[0321] &) DRSS .

[0322]
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, MCHa: y N(CHa,
TA A0
I ‘N 1. PPhy, DEAD ] \N
N { 2nBSH > {
: 0 : O 0B
886 HO  ©Bn T8SO | O n
T4%
MGC6 DRS3

[0323] 7EO°C'F, [n] /] MGC6 (500mg, 1. 00mmo1, 1. Oequiv) A1 =ZKFERE (789mg, 3. 00mmol,
3. 0equiv) HIFZE (6. 0mL) WP INABE —FER 4K (4721 L, 3. 00mmol, 3. Oequiv) »
W PTRIR S WAL 0°C F i dE 90min, SLIN 15 W) & B M 2— il 2 2R TR L 2 iE (651mg,
3. 00mmo1, 3. Oequiv) VUG (3mL) ¥V ¥ TR A YAE 0°C FHiH: 10min, bifi f5 {5
FHR A 23°C sTEPTIRELRE T P dE 23he I NBERR B 2% iKW (pHT. 0, 0. 2M, 30mL) FF
& FEE (2X50mL) ZEUFAF ARG A FFANEEIY)H KBBR8 . iUk
ST BRI IR 4G I8, SRR T AR . B REEREENT (95 1521 D 9LRLBE-C
Bt ) A1), AT 8 AR DRS3 (356mg, 74% ) .

[0324] R0.65(1 : 3 4 B & g - 2 %E) ;'H NMR(500MHz, CDC1,) 6 7.46(d,2H, J =
6. 8Hz, ArH) , 7. 39-7. 34 (m, 3H, ArH) , 5. 81 (m, 1H, = CHCH,) , 5. 55 (dd, 1H, J = 10. 3, 2. 0Hz,
= CHC0S1i),5.39(d, 1H, J = 12. 2Hz, OCHH ' Ph),5.35(d, 1H, J] = 12. 2Hz, OCHH ' Ph),
4. 15(s, 1H, CHOS1),4. 04 (bs, 1H, OH),3.76 (d, 1H, J = 10. 7Hz, CHN(CH,),) , 2. 58 (dd, 1H,
J =10.7,3.9Hz, C,CH), 2. 47 (m, 8H, N(CH,),, = CCH,),0. 86 (s, 9H, C(CH,),), 0. 05 (s, 3H,
SiCH,), —0. 13 (s, 3H, SiCH,) ;"°C NMR(125MHz, CDC1,) & 191.5,183. 3,167.9,135. 3,128. 8,
128.7,128.5,127.4,106.8,78.3,72.6,72.0,67.9,60.7,43. 0,42. 1,26. 0, 25. 8,23. 6,
18.2, —4.6, =5. 0 ;FTIR( £ ), cm ' 3528 (w, OH), 2933 (s, CH) , 1702 (s, C = 0), 1600 (m) ,
1507 (s) , 1092 (s ;C-0) , 1061 (s,C-0) ;HRMS (ES)m/z i 545 (C,eHyN,0,S1i+H) 485, 2472, S
{H 485. 2457.

[0325] % DRS4 :

[0326]
u g(CH:io)z B E)(c*%z
7Y N TBAF HOAc Y W
A ¢ THF e {
Tes6 Ro  O8n MO 1 n
76%
DRS3 DRSS

[0327]  7F O°CF, [M#%42 DRS3 (350mg, 0. 723mmol, 1. Oequiv) FKIPUSIME (7. OmL) ¥ T
IR 2 (83. 01 L, 1. 44mmol, 2. Oequiv) FIPU T FEgMAL &L K DU SN (1. OM. 1. 44mL.
1. 44mmo1, 2. Oequiv) ¥l B FTiF ik K EES AL 0°C T B 30min, bl 5 R 2 23°C;
FEPTIRE B T RRE iR ohe RS PTIR R NIR G, SRS ER MR Y. Bk PR E T
(1421 1 LRLEE - Ckt) 4ifh™ ), RG0S 2 L A0k — B2 DRS4 (202mg, 76 % ) o
[0328] R0.38(1 : 1 ZEEZME - &%) ;' NMR (500MHz, CDC1,) 8 7. 51-7. 48 (m, 2H, ArH) ,
7.42-7. 36 (m, 3H, ArH) , 5. 84 (m, 1H, = CHCH,) , 5. 55 (m, 1H, = CHCOH) , 5. 36 (m, 2H, OCH,Ph) ,
4.15(d, 1H, J = 8. 1Hz, CHOH),3.69(d, 1H, J = 8. 8Hz, CHN(CH,),) ,2. 67 (m, 1H, C,CH),
2. 47 (s,6H, N(CH,),) ,2.43(dd, 1H, J = 7.7,1.5Hz, = CCHH' ),2.36(m, 1H, = CCHH' ) ;
FTIR( 4l ), ecm' 3492 (w, OH),3272(s, OH), 1703 (s, C = 0), 1606 (m) , 1509 (s) , 1008 (s,
C-0),732(s) ;HRMS (ES)m/z tH54F (CyoH,,N,05+H) 371, 1607, SZH{H 371. 1601.
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[0329] 3L UM DRSS :

[0330]
py DCH2 1y BNCH
0, BX H O\N
| Py DMSO LAy
W 3 n - ] n
DRS4 DRSS

[0331] 7 23°C 'K, [A] —Ji¥ DRS4 (246mg, 0. 665mmol, 1. Oequiv) Y — AWM (5. 0mL) %
A I AR AR - AR R K R (558mg, 1. 99mmol, 3. Oequiv) » ¥ 13 B)ﬁ’i/mn%i’fuﬂ:
smin, JLIN, HAR NS i WEAR R NIREGAE 23°C R HEHE 36h. K (10mL) , F350d
WA LR R YT . LR TR IR & %ﬂﬁ@ﬁ@ﬂ%&a%m@m—ﬁma: 1,
20mL> OOl - Tkt 2 1 1,45ml) Z B3R, 4r BANUAH I — 6 45ml L1 &
-Cpt 2 D) BB AEBUKEA. Aa‘%ﬁﬁ LA H ) HH At BRAM 7K 59 (2. OM, 50mL) <
7J< (50mL) PEVEZ I H LK BT o I JEL TRV VR I IR AR BV, SRAF AR AR
PR LR DRSS (206mg, 84% ) .
[0332] R0.15(1 : 3 ZFRLME - Okt ) ;'H NMR(500MHz, CDC1,) & 7. 48(d,2H, J = 7. 3Hz,
ArH), 7. 40-7. 34 (m, 3H, ArH) , 6. 98 (m, 1H, = CHCH,) , 6. 12(ddd, 1H, ] = 12. 2,2.0,2. OHz, =
CHC(0)),5. 35 (m, 2H, OCH,Ar) , 4. 75 (bs, 1H, 0H) , 3. 85 (d, 1H, ] = 9. 8Hz, CHN (CH,) ,) , 2. 82 (m,
3H, C,CH, = CCH,),2.48(s,6H, N(CH,),) ;"°C NMR(125MHz, CDC1,) & 192.8,188.2,182.8,
167.6,149.7,135.0,128.9,128.8,128.6,128.3,107.9,79.7,72.8,60. 4,45. 5,42. 4,
25.4 ;FTIR(4E# ), em™ 3447 (w, OH) , 1707 (s, C = 0), 1673 (s, C = 0), 1600 (m) , 1512 (s) ,
1018 (s, C-0), 730 (s) ;HRMS (ES)m/z #8143 (C,0H,N,0,+H) "369. 1450, SZEHH 369. 1454.
[0333]  FAEfEHL — 3L UG DRS6 -

[0334]
o M(CH2 H W(CHalz
m TBSOTH2.6- = FEMR ¥ i ‘3~N
> DCM 5
& " %k (é)TBS '
DRSS DRS6

[0335]  7E 23°CF, [A1¥F 4l DRS5 (47. Omg, 0. 130mmol, 1. Oequiv) & F4E (3ml) %
W RN 2,6— — FZENERE (75.0 1 L, 0. 640mmol, 5. Oequiv) FIl=j8 FLelifife i — T 3k
L R REEE (88. 01 L, 0. 380mmol, 3. Oequiv) o K FTIR IR A M4 23°C R HEHE 3h, B
OB PR 2 /KB (pH 7. 0,0 2M, 15mL) o fEH — 50 4t (2 X 20mL) ZEHU P AHVR &4 H.
GIA VAR I KRR T . I8 THR A T IR 4 U v, R1T (45 i [ AR
AR bEdE — R O A DRS6 (56. Omg,91% ) .

[0336] Mp 157-158°C (dec) ;R,0.54(1 : 3 &M L MHE - C %% ) ;'H NMR(500MHz, CDC1.)
87.51(d,2H, J = 1. 5Hz, ArH) , 7. 50-7. 34 (m, 3H, ArH) , 6. 94 (m, 1H, = CHCH,) , 6. 10 (ddd, 1H,
J=10.3,1.5,1.5Hz, = CHC(0)) , 5. 36 (m, 2H, OCH,AT) , 3. 79 (d, 1H, J = 10. 7Hz, CHN (CH,) ,) ,
2. 83 (m, 2H, = CCH,) , 2. 78 (m, 1H, C,CH) , 2. 46 (s, 6H, N (CH,),) , 0. 84 (s, 9H, C (CH,) ) , 0. 27 (s,
3H, SiCH,),0. 06 (s, 3H, SiCH,) ;"°C NMR(125MHz, CDC1,) & 193.4,187.9,181.6,167.7,
149.5,135.2,128.8,128.8,128.8,128. 6, 108. 6,83. 5,72. 8,59. 8,48. 1,42. 2,26. 3,25. 8,
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19.3, 2.2, =3. 8 ;FTIR(4liy¥ ), cm ' 2942(s),1719(s, C = 0),1678(s, C = 0), 1602 (m) ,
1510 (s), 1053 (s, C-0),733(s) ;HRMS(ES)m/z it 5 13 (C,H,N,0.Si+H) '483. 2315, S % {4
483. 2321.

[0337] i MGC9 ;

[0338]

0o CHy
CHO 1. CHyMgBr, THF, -5 °C
Br 2. TEMPO, NaOCI, Nabr Br
NaH GOy, THF, 1,0, 0°C

Bn OBn
MCC8 80% (2 %5) MG

[0339] 7E -5°C (NaCl/ 4K¥y) T, M BEMGC8( B 6 3- WA ZE R4 2 24 . W
H Hollinshed, S.P. ;Nichols, J.B. ;Wilson, J.W. J. Org. Chem. 1994,59,6703 AT & 1 )
(10. 0g, 34. 3mmo1, 1. Oequiv) [ VUERERE (90mL) ¥ I B2 R AL BRI Bk 1Y) (3. 15M,
11. 6mL, 36. Tmmo1, 1. 07equiv) Wi, ¥ IrdEIREEBEAL -5CF Hid: 60min, b5 HAEH
FE AL B KSR (A400mL) 5 L TR L BE (400mL) 2 853 Bt o 43 B HUAH FF A JE K B BR AN T4 o
i PR TR T IR AR U SRR B LR (10. Lg, 95 % ML ) o FTid /=4y o 75 ik
— B AL BRI A

[0340]  7EOCF, [ E3CHI43 R kY (10. 1g,32. 8mmol, 1. Oequiv) K] VY & 1k i
(30mL) ¥V PR I AN IRAL AN (846mg, 8. 22mmo1, 0. 25equiv) F 2,2,6,6- P4 L —1- IR
W Jk 48 %5 (51. Omg, 0. 329mmol, 0. Olequiv) o H7 i % 1Y 8% B2 & 4 (690mg, 8. 22mmol ,
0. 25equiv) KT Clorox ¥t IV (90mL) VA EI 2 0°CIFAE O°C R, B — R E3C
FFHREY . IR E ORAWAE 0C T RIZIGIEE 1. 5h, SERT A ERREREN (1. 0g)
T AHRAWAE 23°C N HiHE 15min, b5 HAE/K (400mL) 5 LR 4 B5 (400mL) Z [A] 43 L. 43
EANUAH I KR BN T4 o i JE L TSR T IR A BT, AT IR P RY) . B &1
SEES PR, B3R5 B E AR B MGCO (8. 08g, Z2it 2 MEIRJG I %k 80% ) .

[0341] R0.80(3 : 7 & & & Mg — & %¢ ) ;'H NMR(400MHz, CDCI,) & 7. 26-7. 48 (m, 6H,
ArH) , 6. 98 (m, 2H, ArH),5. 19 (s, 2H, OCH,Ph) , 2. 62 (s, 3H, C( = 0)CH,) ;"°C NMR (100MHz,
CDC1,) 8 202.4,155.5,144.4,136.3,128.9,128.7,128. 3,127.2,120.3,115.2,109. 1,
71.3,30.9;FTIRC 4 ¥ ), cm " 3065 (w),3032(w),2918(m), 1701 (s, C = 0), 1565 (m),
1426 (m) , 1300 (s) , 1271 (s) , 1028 (m) ;HRMS (ES) m/z 114545 (C,.H,,0,Br+H) "304. 0099, SZL&
304. 0105.

[0342]  FRAEALH MGCIO

[0343]
Os_CHs S _CHy
Br {CH S (O)CH,™ Br
DMSG, 23°C
0Bn OBn

94%
MGCo MGC10

[0344]  7E 23°CF, fEBhE ST 25 1n) [ 44 = AR SE AL 48R (694mg, 3. 15mmol, 1. 3equiv) i

S AN (60% 47 T, 126mg, 3. 15mmol, 1. 3equiv, FH 3 4 2-mL IF - CEEVER: ) VRS

V)R B NN R AR (90mL) o S I A0 B ZORE AR . K T ARV E UK BIR A

fE 23°C N ik 40min, B Ji5 15 B8 B % I B MGC (8. 08g, 26. 5mmol, 1. Oequiv) [#)
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FEEA (30mL) ¥R AEH 1 2-mL — AR BNV BT 4 A8 S &5 i K e ARG (iR
EWAE 23°C R iR 35h, Bl HAE K (1IL) 5B (500mL) Z [F])4rEd. 7 EAHUAHIFH 16
500-mL BEIE— 0 A UK AR & IEA AR I H JCKBRBRAN T o i IEZS T VI 4 D
W, IR E MR Y . B REBAEFEENT 5 1 95 LM AR - Okt ) 4k, SRAGVEE
RIEALY) MGCL0 (7. 948,94% ) &

[0345] R0.90(3 : 7 &L R & MR - © %t ) s'H NMR(300MHz, CDC1,) 6 7. 20-7. 52 (m, 6H,
ArH),7.10(dd, 1H, J = 7.5, 1. 2Hz, o-ArH) , 6. 88(dd, 1H, J = 8. 1, 1. 2Hz, o-ArH) , 5. 16 (s,
2H, OCH,Ph),3.03(d, 1H, J = 4. 8Hz, CHH' OCCH,),2.87(d, 1H, J = 4. 8Hz, CHH' OCCH,),
1. 67 (s, 3H, COCH,) ;"°C NMR (100MHz, CDC1,) & 155.0,143. 4, 136. 7,128.8,128. 4, 128. 2,
127.2,121.2,112.8,112.3,71. 2,59. 7,55.9,22. 9 ;FTIR (475 ), em’ 3034 (w) , 2981 (w) ,
2925 (w) , 1595 (w) , 1567 (s) , 1469 (s) , 1423 (s) , 1354 (s) , 1300 (s) , 1266 (s) , 1028 (s) ;
HRMS (ES)m/z 11445 (CH,,0,Br+H) "318. 0255, SZI&E 318. 0254.

[0346]  ZKFFIL T JAMEZ MGCL1 -

[0347]
O CH3 .&H3
o I n-BuLi, THF, =78 °C :
2 MgBra 78 — 23 °C
BOry - o
08n 6% (+T%ci) OBn
MGC19 MGC11

[0348]  {E —78°C I, Wi S #8 W5 & A ML) MGC10 (3. 11g,9. T4mmol, 1. Oequiv) P&
W (90mL) ¥V 1) B 3 25 4 1 — N 2 i N IE — T BR824t (1. 60M, 8. 25mL, 13. 6mmoll
1. dequiv) Y. K PFT3 F AR TRAE —78°C N i FE 20min, b i £ B 245 0 3% N B4k Bk
(3.95g,21. 4mmo1, 2. 2equiv) WIPYSE WG (25mL) IETE . 1R 2 4 2. 5-mL PU SR
JIT IR R St e A M o B T A VE IR S WLE —78°C T Bt 60min, Bl J5 B BRva A1y HAE
W NIREYTHRZ 23°C o FETHRET, FTR TR A VAR J0/ HLAE 23°C I HERE Lhe K firid
SNRAIEN Rochelle! s BRI (10% wt/wt, IL) TP IFH 48 2 B5 (2X400mL)
ARG . & IFANUAEI TR R T a8 T O F IR AR DE VT, SRAF IR
AR, W REEAEN (129 to 2 ¢ 9 4N - Okt ) aifbr=1), 35153 [t i
R R - FFEIR T IREE MGC11 (1. 57g,67% )

[0349] R0.50(3 : 7 LR LW - ©4¢) s'H NMR(500MHz, CDC1,) 6 7. 44 (br d,2H, J =
7.5Hz, ArH),7. 38 (br t,2H, ] = 7.5Hz, ArH),7.22-7. 34 (m, 2H, ArH),6.82(d, 1H, ] =
8. 5Hz,0-ArH) , 6. 75 (d, 1H, ] = 7. 5Hz, 0-ArH) , 5. 35 (d, 1H, ] = 12. OHz, OCHH’ Ph) ,5. 25 (d,
1H, J = 12. OHz,0CHH' Ph),),4.71(br d,1H, ] = 5. 5Hz,CHOH) , 3. 31 (br g, 1H, ] = 7. 0Hz,
CHCH,) , 2. 21 (br d,1H, J = 7. 0Hz, OH), 1. 38(d,3H, J = 7. OHz, CHCH,) ;"°C NMR (100MHz,
CDC1,) &6 154.0,148.9,137.4,131.5,128.5,128.4,127.8,127.3,115.2,114.6,77. 6,
71.2,50.6,16.5 ;FTIR( 4l # ), cm ' 3249 (m, OH), 2958 (w) , 1602 (m) , 1580 (s) , 1453 (s),
1261 (s), 1039 (s) ;HRMS (ES)m/z

[0350]  4E1F (C,oHy,0,+H) 240. 1150, SLE{H 240. 1154.

[0351]  ZEJFEIN T Al MGC12 :

[0352]
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£Hs ALHs
TESOTE, EuN :
DCM, 23 C TES
OBn 100% GBn

MGCl MGCI2

[0353]  #F 23°C N, | Z& JF ¥R T 4 B MGC11 (500mg, 1. 72mmol, 1. Oequiv) f — & 1 %%
(10mL) WP RIKIMA =0 (336 1w L, 2. 41mmol, 1. dequiv) FI= 4 P bl = 23 A
FrdElg (4681 L, 2. 07mmol, 1. 2equiv) H%ﬁ/ﬁ%’é@ﬁﬁ 23°C M 15min, bl f5 HAE
K (30mL) 5 & H%E (30mL) Z [ 4rAC. 43 B AHAH I KO ER T8 . B2 T
I IRARUE, AT O PIRY) . B PRIEEAEET (B 1 95 LER LR - Okt ) 4k,
RAFETE AR IR T 44 MGC12 (609mg, 99% ) .

[0354] R0.85(1 : 4 & B & Mg - & %E) ;'H NMR(400MHz, CDCI,) & 7.48-7. 32 (m, 5H,
ArH),7. 24 (m, 2H, ArH),6.82(d, 1H, J = 8.4Hz, o-ArH),6. 74(d, 1H, ] = 7. 2Hz, o-ArH),
5.37(d,1H, J = 11.2Hz, CHH ' Ph), ),5.20(d,1H, J = 11.2Hz, CHH ' Ph), ),4.87(d,
IH, J = 1.6Hz, CHOTES),3.45(dq, IH, ] = 7.2,1.6Hz, CHCH,), 1.42(d,3H, J = 7. 2Hz,
CHCH,) , 0. 98 (t,9H, J = 7. 6Hz, TES) , 0. 56 (q, 6H, J] = 7. 6Hz, TES) ;"°C NMR (100MHz, CDC1,)
8 154. 2,148.8,137.6,131.3,129.0,128.7,128.1,127.8,115.1,114.7,71.7,49.9, 16. 9,
7.1,5.2,5. 1 ;FTIR( 44 ), em™ 2952 (w), 2923 (w) , 2854 (w) , 1606 (w) , 1469 (w) , 1371 (m) ,
1265 (s) , 1086 (s) , 1057 (s) , 1048 (s) ;HRMS (ES)m/z 115815 (C,,H,,0,Si+H) 354. 2015, SZ5{H
354. 2006.

[0355] . LMl MGCL3 .

[0356]
: N(CHQH 1. Pyr-HBr3, DCM H E’(CHZ’;Z
3 ‘N 2. PhSH, DEy pY
: DMF, 0°C Ph :
S n g Bn
DRSS - 80% (235) MGCI3

[0357]1  {E23°CF, [ ¥F 44l DRS5 (135mg, 0. 367mmol, 1. Oequiv) [ 50 %% (4mL)
HROIIN ] R S IR R L e 2 i YRR e (293mg, 0. 917mmo 1, 2. Sequiv) o ¥ Tl ER (A ¥ AE
23°C R EIZIGEHE 17h, SR I AN EAR RS (150mg, 1. 19mmol, 3. 25equiv) o T3 RINIR G
TER RS i /KA (pH 7.0, 0. 2M, 30mL) 5 &4t (30mL) Z [R5 Et. 73 B A AUAH I
TR T 15 . I I8 T IRV IR 4 D8, AT VRAR CORTAIR A R . ik =4 o 75 3t
—Bai LRI ATE A

[0358] R,0.45(2 : 3 ZMLME - k%) s'H NMR(500MHz, C.D,) 6 7.24(d,2H, J = 7. 0Hz,
o—ArH),7.02(t,2H, J = 7. 0Hz, m=ArH) ,6. 99 (d, 1H, ] = 7. OHz, p—ArH) , 6. 42 (ddd, 11, ] =
6.0,3.5,2. 0Hz,CH = CBr),5. 12(d, 1H, ] = 12.5Hz,CHH’ Ph),),5.03(d, 1H, ] = 12. 5liz,
CHH' Ph), ),4.00(br s,1H, OH),3.25(d,1H, J = 11.0Hz, CHN(CH,),) , 2. 28-2. 22 (m, 2H,
CH,CH, CH,CH),2. 16(dd, 1H, J = 18.0,6. OHz, CH,CH), 1. 83 (s, 6H, N(CH,),) ;FTIR( 4 ),
cm ' 3397 (m, OH) , 3063 (m) , 2943 (m) , 1714 (s, C = 0), 1606 (s) , 1514 (s) , 1477 (s) , 1371 (m),
1022 (m) ;HRMS (ES)m/z tH5453 (Cyol,00,BrN,) 447. 0555, LK {H 447. 0545.

[0359] {E OCF, [ F3CiHl#8 54 (164mg, 0. 367mmol, 1. Oequiv) F¥ N, N— — FF Ik AR fi
(4mL) WP RIK I ZEREE (39. 01 L, 0. 378mmo1, 1. 03equiv) Al 1, 8- & ILXF (5,4,

123



CN 101027279 B WO B 65/102 T

0] +— -7- 4 (56.01 L,0.378mmol, 1. 03equiv) o W FTIHIREEEIRAWALE 0°CF R Z
25min, b5 HAECTROHE - Okt (1 ¢ 1,30mL) SR 2Ky (pH 7. 0,0. 2M, 30mL)
ZIEAYEL. A BEE NI 2 4 15-mL LR LB - Cptidt— D REBUK M. & IHH LA
FHHTGARKB RN T4 IR TR IR AR IR, HAFEE ARy @ PO E A Z AT
(15 : 8521 : 4 LMRLEE - Tkt ) 4ifh =, 45 A EIHAR — S 55 MGC13 (116mg,
23t 2 APIRIG 73N 66% ) .

[0360] R0.47(2 : 32 B & M5 - & %¢) ;'H NMR(500MHz, CiDy) 6 7. 34 (dd,2H, J =
7.0,1.0Hz, o-ArH),7.23(d,2H, ] = 6. 5Hz, o-ArH),6. 85-7. 04 (m, 6H, ArH),6.27 (ddd,
1H, J = 6.0,3.0,1.0Hz, CH = CSPh),5.11(d,1H, J = 12.0Hz, OCHH ' Ph),5.02(d,
1H, J = 12.0Hz, OCHH ' Ph),4.62(br s,1H, OH),3.42(d,1H, J = 10.5Hz, CHN(CH,),) »
2.44(ddd, 1H, ] = 20.0,5.5,3.0Hz, CH,CH), 2. 27-2. 34 (m, 2H, CH,CH, CH,CH), 1. 87 (s,
6H, N(CH,),) ;"°C NMR(100MHz, CDC1,) & 188.9,187.4,182.5,167.6, 145.4,135.3,135. 2,
132.8,132.6,129.5,128.6,128.4,128.3,128.0,127.8,108. 1,80.3,72.5,59.8,45. 7,
41.4,25.9 ;FTIR( 4l ), em” 3445 (w, OH), 3056 (w) , 2943 (m) , 2800 (w) , 1711 (s, C = 0),
1682 (s) , 1600 (m) , 1507 (s) , 1471 (s) , 1451 (m) , 1333 (m) , 1020 (m) ;HRMS (ES)m/z il 4 15
(CyeH,, 0N, S+H) “477. 1484, SZIGAH 447. 1465.

[0361] Diel-Alder JNA% V=47 MGC14 AN g MGCL5 -

[0362]

p N(CHa2 HG oy N(CHa)z
r fo) ~CH3 4 - Q
. g s o

s A Ly 85 °C p

& " TES H Fe) -

OBn n H
H TESO SPh H
MGC13 - MGCI2 MGCi4,64% MGC15, 9%

[0363] ¥ — & — 4 ¥ FE M MGCL3 (131mg, 0. 275mmol, 1. Oequiv) Fl 2K 3F 24 T 4 BE
MGC12 (750mg, 2. 11mmo1, 7. Tequiv) HIRAYINI N 245 B T A ZE 85 CHmt 4. ¥
B TR AL 85°C R A 48h, i 5 A HA #14 23°C, W PREAEFEN (1 0 19 2
1 1 4 LR OG- Okt ) i HNVR-EY), IRAF B IR 4R Diels—Alder MR ™
M) MGC14 (145mg, 64% ) , VETE PR PN i MGC15 (20. Omg, 9% ) FHVEIE R Z8 Al e 5 330 T 4
fi MGC12 (650mg) o

[0364] Diels—Alder IR N =) MGC14 .

[0365] mp 178-179°C ;R,0.55(2 © 3 ZERAME - &kt ) ;' NMR (600MHz, C.D,) 6 7. 27 (d,
oH, J = 7.2Hz, o-ArH),7.06-7. 22 (m, 8H, ArH) ,6. 92-6. 96 (m, 3H, ArH),6.85(d, 1H, ] =
7. 2Hz, ArH) , 6. 70-6. 75 (m, 3H, ArH) , 6. 55 (d, 1H, ] = 8. 4lz, o-ArH), 5. 75 (s, LH, CHOTES) ,
5.29 (br s, 1H, OH),5.16(d,1H, ] = 12.0Hz, OCHH ' Ph),5.10(d,1H, J = 12.0Hz,
OCHH' Ph),4.66(d, 1H, ] = 10. 8Hz,0CHH’ Ph’ ),4.63(d, 1H,J = 10. 8Hz,0CHH' Ph’ ),
4.36(d, 1H, ] = 6. 6Hz, CHN(CH,),),3.02(dq, lH, ] = 7.8,6.0Hz, CH,CH), 2. 77 (ddd, 1H,
J = 6.6,6.0,4. 2Hz, CHCHN(CH,),) , 2. 41-2. 52 (m, 2H, CHCHH ' CH, CH,CHCHCH,), 2. 08 (s,
6H, N(CH,),), 1. 83(ddd, 1H, ] = 13.2,4.2,4. 2Hz, CHCHH ' CH),1.34(d,3H, J = 7. 8Hz,
CH,CH) , 0. 70 (t,9H, J = 7.8Hz, Si(CH,CH,).),0.48(d,6H, ] = 7.8Hz, Si (CH,CH,),) ;"°C
NMR (100MHz, CDC1,) & 196.3,186. 1,181.4,168.3,156.3,143.9,137.6,136.6,135. 4,
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130.6,129.8,129.3,128.6,128.5,128.4,128.2,128.0,127.8,125.4,121.1,109. 3,
108. 4,80.6,72.4,70.2,66.0,62.5,61.7,43.2,42.0,38.1,37.2,27.4,20.5,6.9,4.9 ;
FTIRC 4 % ), cm' 3490 (w, OH), 3063 (w), 3023 (w), 2951 (m) , 2871 (m) , 1715 (s, C = 0),
1602 (m) , 1589 (m) , 1513 (s) , 1457 (s) , 1366 (m) , 1260 (s) , 1065 (s) , 1012 (s) ;HRMS (FAB)m/z
AT (CgH,,0N,SSi+Na) '853. 3318, SZU{H 853. 3314.

[0366] PN TE MGC15 :

[0367] R,0.55(3 : 7 ZMLME — ©%%) s'H NMR(600MHz, C.D,) 6 7.34(d,2H, J = 7. 2Hz,
o—ArH),7.02-7. 18 (m, 1 1H, ArH), 6. 72-6. 84 (m, 4H, ArH),6. 54 (d, 1H, ] = 7. 8Hz, o-ArH),
5.73 (s, IH, CHOTES) ,5.49(d, 1H, ] = 6.6Hz, (C = 0)OCHC = 0),5. 20 (s, 2H, OCH,Ph) ,
4.60(d, 1H,J = 11. 4Hz,0CHH' Ph’ ),4.57(d,1H,J = 11.4Hz,0CHH' Ph' ),3.49(d, 1H,
J = 11. 4Hz, CHN(CH,),) , 3. 23 (dq, 1H, ] = 9.0, 7. 2Hz, CH,CH) , 2. 49 (m, 1H, CH,CHCHCHH' ),
2. 30-2. 40 (m, 2H, CHCHN (CH,) ,, CH,CHCHCH,) , 2. 16 (dd, 1H, ] = 12. 0,0. 6Hz, CH,CHCHCHH' ),
1. 96 (s,6H, N(CH,),) , 1. 33(d, 3H, ] = 7. 2Hz, CH,CH) , 0. 73 (t,9H, J = 7. 8Hz, Si (CH,CH,) ,) ,
0. 46-0. 62 (m, 6H, Si (CH,CH.).) ;'°C NMR(100MHz, CDC1,) & 196. 4,176.0,170.0,157. 9,
156.0,144.0,136.6,136.5,135.6,129.8,129.7,129.4,128.9,128.6,128.4,128.3,
128.2,128.1,127.8,125.1,121. 2,108.8,101.9,75.9,72. 1,70. 1,64. 7,64. 6,62. 9,41. 4,
36.7,35.6,27.7,21.7,6.9,4. 9 ;FTIR(4li#% ), cm' 3062 (w), 3033 (w),2950 (m) , 2874 (m) ,
1731(s, C = 0),1599 (m), 1590 (m) , 1514 (s), 1453 (s), 1365 (m), 1259 (s), 1120 (s) ,
1059 (s), 1010 (s) ;HRMS (ES)m/z 1815 (C,4H.,0.N,SSi+H) '831. 3499, SLHE 831. 3509.
[0368] i MGC16 :

[0369]

MGCl4 MGCI6

[0370] 7E 23°C'F, [a] Diels—Alder Bk NV =4 MGC14 (120mg, 0. 144mmol, 1. Oequiv) 1]
VU (6mL) ¥ N = S & =& A4 (2001 L, 1. 23mmo1, 8. Sequiv) o H4 T iRIE
HWAE 23°C R EIZAREHE 12h, Bl o AR BER B 2 /K % (pH 7. 0,0. 2M, 30mL) 5 LR 4.1
(30mL) Z [H A Bl 43 B MUAH T JE KT BN T . i JE A TRV TR IR 4 S8, 33 vk
EEEA, B RBEREN (4521 1 1 2Bl - Ok) 4ifh 9, 3k ek
B MGC16 (78. 3mg, 76% ) o

[0371]  R0.20(2 : 3 ZMLME - &%) ;'H NMR(600MHz, C,Dy) & 7.69(dd,2H, J = 7.2,
0.6Hz, o-ArH) ,7. 24(d,2H, ] = 7.2Hz, ArH) ,6.92-7. 06 (m, 12H, ArH),6.76(d, IH, ] =
7. 8Hz,ArH) , 6. 47 (d, 1H, ] = 8. 4Hz, 0-ArH) , 5. 44 (br s, 1H,CHOH) , 5. 18 (d, 1H, ] = 12. OHz,
OCHH' Ph),5.16(d, IH, J = 12. 0Hz, OCHH' Ph),4.57(d, 1H, J = 12.6Hz, OCHH’ Ph’ ),
4.52(d, 1H, ] = 12. 6Hz,0CHH' Ph’ ),3.44(dq, IH, ] =6.6,5. 4Hz, CH,CH) , 2. 98 (d, 1H, ] =
3. OHz, CHN(CH,) ) » 2. 90 (m, LH, CHCHN (CH,) ,) » 2. 76 (br s, 1H, OH) , 2. 32 (m, IH, CH,CHCHCH,) ,
1. 94 (m, 1H, CH,CHCHCH,) , 1. 79 (s,6H, N(CH,),) , L. 07 (m, 1H, CH,CHCHCH,) ,0. 84 (d,3H, ] =
6. 6Hz, CH,CH) ;'°C NMR(100MHz, CDC1,) 6 202.5,185.6,179. 2,168.9,156.9,139. 4,139. 1,
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137.1,136.5,135.3,130.5,129.6,128.8,128.7,128.6,128.5,128.4,128.3,127.8,
126.9,124.7,119. 3,110. 0, 106. 8,82. 3,72.5,69. 9,66. 4,64. 2,59. 3,43. 0, 39. 1,37. 8,
32.6,25.3,16. 8 ;FTIR( 4l ¥ ), cm' 3435 (w, OH), 3066 (w) , 2964 (w) , 2933 (w) , 2871 (w) ,
1738 (s, C = 0),1698(s, C = 0),1614(m), 1583 (m) , 1513 (s) , 1471 (s), 1453 (s), 1369 (m) ,
1263 (m) , 1035 (m) , 1014 (m) ;HRMS (ES)m/z it 5 13 (C,H,O.N,S+H) 717.2634, =& % {4
717.2631.

[0372] =i MGC17 :

[0373]
H r;l(CHg)z Hac H H U(CHa)z
U _BX F~ \N
9%
MGCi6 MGC
[0374] 7E23CF, [LJE?MGC16(78 3mg, 0. 109mmo1, 1. Oequiv) ) FAZEIAN (3. OmL) V&
th— R PE N A AR - AR R ZE R (459mg, 1. 64mmol, 15. Oequiv) « BT 15 IR &Yt

F 5m1n,¢tﬁff,«3£js’>j)§io TR N A A GO OB T 35°CRIma . K
R EESAE 35°C T RIZIHEFE 18h, Bl 5 HAR AR IR A BRI - Fhok -7k (2 21 1 1,
75mL) 5 IR OWE - (11 2,35mL) 2[R 4rAc. 2> EANUEIFA 2 43 25-ml LR LB - ik
(1 1 2) B ZBUKMEAM . & IFAVAHIEH KR T4 . 1 iE T BRIk 4 vk
W RAFEERY) . B PUEBFFEENT (1 0 2 LR LOEE - ©%E ) 4tk =4, 3k1575 i
R MGC17 (61. Tmg,79% ) .

[0375] R0.45(2 @ 3 ZEZMHE - ©kt) s'H NMR(600MHz, CD,) 67.57(d,2H, J = 7. 2Hz,
o—ArH),7.40(d,2H, ] = 7.2Hz, ArH),7.18-7. 23 (m, 3H, ArH), 6. 94-7. 06 (m, 6H, ArH),
6. 76-6. 84 (m, 3H, ArH) ,6.59(d, 1H, J = 7.8Hz, ArH),6.53(d, 1H, J = 8.4Hz, o-ArH),
5.09(d, 1H, J = 12. 6Hz, OCHH' Ph),4.96(d, 1H, J = 12. 6Hz, OCHH' Ph),4.77(d, 1H, J =
12. 0Hz,OCHH' Ph’ ),4.72(d,1H,J=12. 0Hz,0CHH' Ph’ ),4.48(br s, 1H,OH),4. 06 (dg,
1H, J = 7.2,3.0Hz, CH,CH) , 3. 15(d, 1H, J = 12. 0Hz, CHN(CH,),) , 2. 20 (ddd, 1H, ] = 12.6,
5.4, 3. 0Hz, CH,CHCHCH,) , 2. 13 (ddd, 1H, J = 12.0,3. 0, 0. 6Hz, CHCHN (CH,),) , 1. 81-1. 88 (m,
7H, N (CH,) ,, CH,CHCHCHH' ), 1.78(ddd, 1H, J = 13. 8,5. 4,0. 6Hz, CH,CHCHCHH' ), 1.01 (d,
3H, ] = 7. 2Hz, CH,CH) ;"°C NMR (100MHz,CDC1,) & 200. 3,187.5,183. 1, 167. 8, 160. 6, 146. 4,
138.2,137.1,135.3,134.3,131.7,129.6,128.9,128.6,128.5,128.4,128.3,127.7,
126.7,121.3,118.0,112.8,108.3,82.9,77.5,72.4,70. 3,58. 1,47.0,44. 1,32. 4, 18. 7,
18.0,16. 3 ;FTIR( 474 ), cm’ 3457 (w, OH) , 3063 (w) , 2939 (w) , 2878 (w) , 2795 (w) , 1727 (s,
C=0),1704(s, C = 0),1667(m, C = 0),1593(s),1513(s), 1471 (s),1453(s), 1371 (m) ,
1276 (m) , 1044 (m) ;HRMS (ES)m/z 1845 (C,,H 0N,S+H) 715, 2478, SZIAH 715. 2483.

[0376] L4 ALY MGCIS

[0377]
HaG oy Y(CHa2 1.m-CPBA, TFA HyG, OOH §(CH3)2
3 l Q DCM, 78 — 35 °C 3 0
4 2.0y, PhH 4 4
0 o)
B0 0O HQSO OBn B0 O O30 ©Bn
MGC17 MGCi18
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[0378] {E-78°CF, AL MGCLT (54. 2mg, 0. 0758mmo1, 1. Oequiv) 5 %% (4. OmL)
W IR O =58 BRI — AU 5 (1. OM, 0. 189mL, 0. 189mmol, 2. Sequiv) AN — 5
o A IR IR I S (0. M, 0. 228mL, 0. 114mmol, 1. bequiv) Wl F T 1SEMIREY)
1E —T8°C R Hi: 10 4380, bt fg ] 0°CHBAR T8 CH il FHEI , Tk iR &M AR5 . 1
0°C ¥ PRI 30 738, Bl 5, HAEBERR PRS2 UK (pH 7.0,0. 2M, 10mL) 5 =5
e (10mL) Z A7 Ee e 20 B A AUAH I /K BRAN T4 . I U4 TS M IRk 4a D8, 3R
PR Y) o AT IR R T 28 (Iml) R IFIE AR 40°C, R 2 N AT 3L 7%
Tk, KPS amrRyE T80 OnL) F 3l [ N A48 285 T KA . TR
EYEE H 2SR N SEEG WS T NMR YGRS ATIESE . o 3 ATl R AW HEIR 4 8L 3k
HEF BRI ALY MGC18. AT P~ 3 BT IE IR Rl DU IR 25,

[0379] Pt ik i &6 Ak W) MGC18 & 7] 38 of ™ 51 F£ 7 Wl £, 40 (5 Wasserman (J. Am. Chem.
Soc. 1986, 108,4237-4238.) Frifi4 :

[0380] 7F -78 C I, [ #% 4k 4 MGC17 (7. 00mg, 0. 00979mmo1, 1. Oequiv) K — & ' &¢
(0. 5mL) I PRI =3 S I S 4% (0. 0245M,24. 51 L, 0. 0245mmo1, 2. Sequiv)
VRN R) — B AR IR R PR K — S0 (0. 5M,29. 41 L, 0. 0147mmo, 1. Sequiv) %W« ¥4 T
REMRAYLE T8 C TR HiFE 10 205, WG H 0°CHHREAR -78° CHill. FHERT, FTidiR S
WAL o A O°C R BTl s+ 30 738, bl 5 , HARBEIR P 22 i /K (pH 7. 0, 0. 2M,
8mL) 5 S AR (SmL) Z A1 7Bl e 4 B A HUAH I F KB BRI 58 . iy TRy Tk
AV, AT AR o AT PR AR T A 28 (ImL) g E 40°C, mE A sk
L ZE R . W TS s COP RIS T35 CmL) P IF A —4r T e — DU BEn by
(0. 6mg,0.979 1 mol,0. 10equiv) . 7E UV FEH (200W Hg 4T ) T, S\ KL iR &b
10 4380 B PrRIB SRR 0. 5ml FFFH FEE (5ul) Wik, SECATHNE - DYREERR Y IT
VE o IHUEITISR G IR AR RV, 21T B (0 A AR 0 A MGC18.,

[0381] R0.10(2 : 3 ZFRLME - CFt) s'H NMR(500MHz, CoDg, JITHR 425 Wil 5 FL AR S 44 4 )
68.95(br s,1H, O0H),7.48(d,2H, J = 7.0Hz, o-ArH),7.28(d,2H, ] = 7.0Hz, ArH),
6. 96-7. 16 (m, 8H, ArH) , 6. 53 (d, 1H, J = 8. OHz, ArH) , 5. 14 (d, 1H, J = 12. OHz, OCHH' Ph),
5.03(d, 1H, J = 12. 0Hz, OCHH' Ph),4.83(d, 1H, J = 12.5Hz, OCHH' Ph’ ),4.74(d,1H,
J = 12.5Hz, OCHH' Ph’' ),4.60(br s,1H, OH),3.54(d,1H, J = 11.0Hz, CHCHN(CH,),),
3.12(dd, 1H, J = 18.0,0.5Hz, CHCHH' CH),2.82(dd,1H, J = 18.0,4. 5Hz, CHCHH' CH),
2.44(ddd, 1H, J = 11.0,4. 5,0. 5Hz, CHCHN (CH,),) , 1. 86 (s, 6H, N(CH,),) , 1. 01 (s, 3H, CH,) ;
5C NMR (10OMHz » CgDy» T 45 475 it P 32 FL A% S A4 ) 8 194. 4, 188. 6, 187. 8, 187. 2, 182. 3,
178.4,171.9,167.7,165.6,159.5,158.4,147.9,145.9,137.0, 136. 8,136. 6, 135. 4,
135.3,134.5,134.3,133.5,133.4,133.1,132.9,131.0,130.8,130.2,129.9,129. 7,
129.2,128.9,126.8,126.7,124.5,124.3,122.2,118.6,116.9,116.5,113.4,113. 3,
113.2,108.2,107.9,103. 3,83.7,81.7,80.1,79.1,72.4,70.7,70. 4,63.9,59. 1,46. 1,
44.9,41.4,40.8,31.5,30.0,26.8,22.9,21. 4 ;FTIR( 4l 4 J ), cm'3035 (W), 2946 (w) ,
1907 (w) , 1731 (s,C = 0), 1410 (s) , 1379 (m) , 1235 (m) , 1170 (m) , 1136 (m) ;HRMS (ES)m/z it
13 (CyHy, 00N, +H) 637, 2186, SZE{H 637. 2190.

[0382]  (-)- V¥ 2 (MGC29)

127



CN 101027279 B WO B 69/102 T

[0383]
HaC N(CHa)2

OH
: LB o
(44% 3K EFR 8

MO O HOHO O
MGCi8 MGC17) () -UHE

[0384] 7E 23 °C N, % 2 (14. Img,0. 133mmol, 1. 75equiv) — ¥ ¥ i A it 48 1k 4
MGC18 (48. 2mg, 0. 0758mmol, 1. Oequiv) ] 4RI ChE (3mL) WP . Wil fa] b
B fE 48P A (latm) 7RIHZ RFAG R Pd AT EHE I 54 7 5L A7 48, (HAE
Smin W B8 G HUIR. 15 23°C TR il 5 €0 5 R S R 2h, Bl S 4 AR ZE L R
IRAETEW, SRS B (O AR, f5 Bhi] 44 8 HPLC 1 A Phenomenex Polymerx DVB & 4% (10 u M,
250 X 10mm, JLE 4. 0 Z T+ / 738, 850 A FEE -0. 005N aqHCL, #5 B : ZJiF ) 44,
T SAER (10mg) EH A TESHARR 500w L) HALH 5% B #EATHEEFILEM 2min, b
JeAE A 5-50% B BEATBE REBENG 20min, CAHEAE 11-16min RV BEDIA IR AR, $RA5 5 ()
KRR () - PUERZE (16. Omg, 44% 2K H = HI MGC17) , HAE XA 15 RAR T () - PIFE
AR .

[0385] 'H NMR(600MHz, CD,0D, #k # ) 6 7.50(dd, 1H, J = 8.4,7.8Hz, ArH),7. 13(d, 1H,
J = 7.8Hz, ArH),6.91(d, 1H, J = 8. 4Hz, ArH), 4. 03 (s, 1H, CHN(CH,),) , 2. 96-3. 04 (m,
7H, HOC (CH,) CH, N(CH,),) ,2.91 (br dd,1H, J = 12.6,2. 4Hz, (CH,),NCHCH), 2. 18 (ddd, 1H,
J =12.6,6.0,2.4Hz, CHCHH' CH),1.90(ddd, 1H, J = 12.6,12.6,12. 0Hz, CHCHH' CH),
1.60 (s, 3H, CH,) ;"°C NMR(100MHz, CD,0D) & 195.4,174.5,163.8,148.3,137.8,118.7,
116.4,116.0,107.5,96.5,74.7,71.2,70.1,43.5,43.0,35.9,27.8,22.9 ;UV & K{E (0. IN
HC1), nm 217,269,356 ;[ a ], = -251° (c = 0.124F 0. IM HC1 # ) ;3C#k (The Merck
Index :An Encyclopedia of Chemicals, Drugs, and Biologicals, % 12 hit Budavari,
S. 30’ Neal, M. J. ;Smith, A. ;Heckelman, P.E. ;Kinneary, J.F., Eds. ;Merck & Co. :
Whitehouse Station, NJ, 1996 ;2&H 9337.)UV & Kf{H (0. IN HC1), nm 220,268,355 ;[ a ]
b, =-257.9° (c=0.54FTF 0. 1M HCI # ) ;HRMS (ES)m/z #1515 (C,,H,,00N,+H) "445. 1611,
SEUGAH 445. 1608.

[0386]  SEf] 2—(-) & N EE G

[0387]  Jf IR MGCI -

[0388]
o Yor  YoH:
G CBry, PhyP Z
LN eeovess N
O™ f CH;CN, 23°C B
888 H 8n 0% 850 H n
MGCE MGC19

[0389] {F OC N, |a] ¥ A J& FE MGC6 (162mg, 0. 324mmol, 1. Oequiv) [ & JIF (2. 5mL) %

AR RO ON = 2K JE B (297mg, 1. 13mmol, 3. Sequiv) A PY ¥R AL B (376mg, 1. 13mmol,

3. bequiv) o TSR EETERAE 0°C I HiH: 10min, b5 B ERSHMG . TR IR-G W

& 23°CIHAE T S Nl o e FE 10min. FTR VR SWAE L1 40E (B0mL) 51 FIpRR

SANKEEW (40mL) Z [A) 7 Bde 43 B A HURH R4S 51— 43 50-mL L% SlgiE— 2 2 BUK

o G IFFAVUAHIFH KB ERE T8 . I8 T ER S I IR 46 Y8R, AT 0 v PR ] 14
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IR EEREEN (1 922 1 8 LMRAME - Okt ) At ™), A i G AR I T 2R IR
MGC19 (164mg, 90% ) .

[0390] R0.30(3 : 7 LR L5 - & 48 ) s'H NMR (500MHz, CDg) 6 7.30(d,2H, J = 7.0,
o—ArH),7.06(dd,2H, J = 7.0,6.0Hz, m-ArH),7.01(d,1H, ] = 6.0, p-ArH),5. 75(dd,
IH, J = 10.5,2.5Hz, = CHCHBr),5. 71 (m, 1H, CH = CHCHBr),5.17(d, 1H, J = 11. 5Hz,
OCHH' Ph),5.07(d,1H, J = 11.5Hz, OCHH' Ph),4.69 (m, 1H, = CHCHBr) , 4. 43 (br s, 1H,
OH),4.24(d, 1H, J = 7. 0Hz, CHOTBS),3.57(d, 1H, J = 10. OHz, CHN(CH,),) , 2. 69 (ddd, 1H,
J =10.0,4.5,0. 5Hz, CHCHN (CH,),) , 1. 92 (s, 6H, N(CH,),) , 0. 99 (s, 9H, SiC(CH,) ) ,0. 22 (s,
3H, SiCH,) , —0. 02 (s, 3H, SiCH,) ;"*CNMR (125MHz, C,D,) & 189. 3,181. 3, 167.8,135. 2,129. 5,
128.6,128.6,128.5,128.2,127. 6, 107. 3,80. 8,76.9,72. 4,64. 8,54. 6,46. 3,41. 5, 26. 2,
18.4,-2.9,-4. 2 ;FTIR (47 ), em 3499 (m, OH) , 2930 (m) , 2856 (m) , 2799 (w) , 1704 (s, C =
0),1605(s), 1514 (s), 1471 (s), 1362 (s),1255(s), 1144 (s), 1053 (s) ;HRMS (ES)m/z it 5% 15
(CsHasBrN,0,S1i+H) 563. 1577, SLEE 563. 1575.

[0391]  Ji A ZEEAA MGC20 -

[0392]
i‘j g(CHa)z H Q(CHSH
s PHSH, BN AN %N
Y/ " ) /i
T CHyCN Pre N2
886G HO  OBn 1% TBS0 OBn
MGC19 MGC20

[0393]  FEOCF, [ A EEMR MGC19 (712mg, 1. 26mmol, 1. Oequiv) I Z M (17mL) ¥ F Kk
WA= 2 (0. 229mL, 1. 64mmol, 1. 3equiv) FIZEREEE (0. 150mL, 1. 45mmol, 1. 15equiv) o
W TR IR A WIAE 0°C FHEFE 20min, B JSRE BRAEG . AF ATid I VIR -G THE & 23°CIELE
BT RE o¥s RS i b 10min. BT SO NRAWIE LR LB (100mL) 5 i FR R 22 /K ¥
W (pH 7.0,0. 2M, 100mL) Z[A) 73 Fde 43 B HUAHFFATH 55— 4 30ml 478 L PRl — A
KR A A NI TR IR T15 L JE 20 T IR v VR T R A8 E VL, SRAS VI TR o
Wt PEEFEN (0.01 @ 2 1 8F 0.013 © 7 =24 - ZMRLEE - Okt 4ithr=W, 3k
3 1 E VR [ RBR S A 253 MGC20 (728mg, 97% ) o

[0394] R,0.65(3 : 7 ZMLHE - ©%%) s'H NMR (400MHz, CD,) 67.35(d,2H, J = 7. 2Hz,
o—ArH) ,7.19 (m, 2H, o—ArH) ,6. 95 (m, 3H, p, m—ArH) , 6. 89 (m, 2H, p, m—ArH),6. 83(d, 1H, J
= 7.2Hz, p-ArH) ,5. 51 (m, 1H, CH = CHCHSPh) , 5. 12 (m, 2H, CHOTBS, OCHH ' Ph),5. 05 (d,
IH, ] = 12.4Hz, OCHH ' Ph),4.73(dt,1H, J = 10.0,2.0Hz, CH = CHCHSPh) , 4. 38 (m,
1H, CH = CHCHSPh) , 3. 47 (m, 1H, CHCHN (CH,),) , 2. 92(d, 1H, J = 2. OHz, CHCHN (CH,),) ,
1. 75 (s, 6H, N(CH,),) , 1. 14 (s, 9H, SiC(CH,),),0.35(s,3H, SiCH,),0. 31 (s, 3H, SiCH,) ;
C NMR (125MHz, C,Dg) 6 189.9,177.0,168.9,136.7,135.2,131.3,130.3,129. 2,128. 5,
128.4,128.3,126.2,124.0,106.2,79.2,72.4,71.7,63.2,49. 8,43.4,39.0, 26. 6,
19.1,-2.9,-4.5 ;FTIR( 4% ), cm ™ 3310 (m, OH) , 2927 (m) , 2854 (m) , 2792 (w) , 1697 (s, C =
0),1621(s), 1505 (s) , 1470 (s) , 1365 (s) , 1254 (s) , 1145 (s) , 1089 (s) ;HRMS (ES)m/z i} %4 15
(C,H,oN,0,8Si+H) '593. 2505, SZLGE 593. 2509.

[0395]  HLH K R, [ImiAL4 MGC21 .
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[0396]
HaC..CH,
N(CHy), | NCH
S 0% g
I N —_— O+ W
PhS* Y DCM B N1
883 H n Phrass H Bn

MGC20 MGC21 ( * HFE B R ET B4
[0397]  7F 23°CF, [a45 A AR MGC20 (156mg, 0. 263mmol, 1. Oequiv) S F ke (2mL) %
BHIMA () -[(8,8) - ( Z&EmMZEE ) Ml ] A2 ARE (118mg, 0. 395mmol, 1. 5equiv) o
WP IRAR A W AE 23°C R B 200, B 5 WK 4, 2849 R AR U .l P s B AR AT
(0.001 : 2 8F0.001 : 3 : 7=Lf-LBRLEE - Okt) 4itbr=, 553 HA B R,
) A € [ AR I TR 7 MGC21 (165mg, 99 % )
[0398] R0.18(3 : 7 ZM Mg - ©%) ;'H NMR(400MHz, C,Dy) & 7.43(dd,2H, J = 8.0,
1. 5Hz, o—ArH) , 7. 16 (m, 2H, o—ArH) , 6. 92 (m, 6H, p, m~ArH) , 5. 43 (m, 1H, CH = CHCHS (0) Ph) ,
5.33(d, I1H, J = 5. 0Hz, CHOTBS),5.09(d, 1H, J = 11.5Hz, OCHH' Ph),5.02(m,2H, CH =
CHCHS (0) Ph, OCHH' Ph), 3. 73 (m, LH, CH = CHCHS (0) Ph) , 3. 41 (m, LH, CHCHN (CH,) ,) , 2. 85 (d,
1H, ] = 2.5Hz, CHCHN(CH,),) ,1. 70 (s, 6H, N(CH,),), 1. 12(s,9H, SiC(CH,),) ,0. 39 (s, 3H,
SiCH,),0. 36 (s, 3H, SiCH,) ;"°C NMR(125MHz, C.D,) & 189.5,176.9,168.8,145.5,135. 2,
130.2,129.9,129.0,128.5,128.4,128.3,127.8,124.3,122.9,106. 1,79. 3,72. 4,70. 6,
67.8,63.1,43.4,38.5,26.6,19.2, -2.6, —4. 7 ;FTIR( 4% ), ecm" 3310 (m, OH), 2927 (m),
2854 (m) , 2792 (w) , 1697 (s, C = 0),1621(s), 1505 (s), 1470 (s), 1365 (s), 1254 (s),
1145 (s) , 1089 (s) ;HRMS (ES)m/z 140753 (CyH,oN,0,SSi+H) '609. 2455, SIE 609. 2452.
[0399]  EEHEME A FELEE MGC22 .

[0400]
’;‘ Q“CHa)z Hg !'J E}(CH;};
O+ [ 1 N LCHORF /\N
N ) CH;0H, 70 °C )
a TBSG H 8n 76%(2 4\2—5—%) TBSG H n
MGC (B4 BAE RE MR S 444 Meen

[0401] £ 23°CF, [ HABUE R, A4 A FE A MGC21 (160mg, 0. 263mmo] , 1. Oequiv) ]
ez (5mL) VR IR — FFERS (0. 620mL, 5. 26mmol, 20. Oequiv) o PR EHCE T
A 65°C I T I LR G N ke 36h. WRGE TR IS, SRAG IR B ARy . it
P FEEMT (0.001 2 1 2 92 0.001 & 2 : 8 =2k - LB LB - Okt ) Aitkr=4, 3k
3 €8 B R AR S T 2R % MGC22 (100mg, 76 % ) o

[0402] R0.40(3 : 7 LM LHE - Bk ) ;' NMR(500MHz, CDy) 6 7.30(d,2H, J = 7. 0Hz,
o—-ArH), 7. 06 (dd, 20, ] = 7.5,7. 0Hz, m—ArH), 7. 00 (d, 1H, J = 7. 5Hz, p-ArH) , 5. 85 (m, 1H,
= CHCHOH) , 5. 42 (br d, 1H, J = 10. 5Hz, = CHCHOTBS) , 5. 16 (d, 1H, J = 12. 5Hz, OCHH' Ph),
5.06(d, 1H, J = 12.5Hz, OCHH' Ph), 4. 44 (m, 1H, = CHCHOH) , 4. 31 (br s, 1H, OH), 4. 07 (br
s, 1H, = CHCHOTBS), 3. 34 (br s, 1H, OH),3.33(d,1H, J = 11. 5Hz, CHCHN(CH,),) ,2. 75 (br
d, 1H, J = 11.5Hz, CHCHN(CH,),) , 2. 03 (s, 6H, N(CH,),) ,0. 89 (s, 9H, SiC(CH,),), —0. 11 (s,
3H, SiCH,), —0. 13 (s, 3H, SiCH,) ;'°C NMR(100MHz, C¢D,) & 189.7,182.2,167.7,135. 2,
129.2,128.8,128.3,128.2,106.6,78.6,71.9,68.1,64. 1,59.6,48.8,41.2,25.5,
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17.8, =5.2, =5.6 ;FTIR( 2 % ), cm' 3515(m, OH), 2917 (m), 2852 (m), 1708 (s, C = 0),
1601 (s),1511(s), 1471 (m) , 1369 (m) , 1254 (m) , 1100 (m) , 1022 (m) ;HRMS (ES)m/z it & 15
(CyeHa6N,0,S1i+H) 501. 2421, SEEE 501. 2424,

[0403]  BRPERTHLMNE MGC23 .

[0404]
HO |, B(CHak BnOLO |, N(CH:
3 BrO,CCL DMAP g
C(P;'/\} A (I;Eg;
TBS6 8 Bn 855 ,‘3 o n

MGC22 MGC23

[0405]  7F 23°C N, [A]4 A 2L MGC22 (142mg, 0. 284mmol, 1. Oequiv) M & P4t (3mL) %
AR N PR R SERE (1201 L, 0. 841mmol, 2. 95equiv) Hl 4-( — I IEEIE) mEng
(104mg, 0. 852mmo1, 3. Oequiv) o HFrid [ Wi A %%E 23°C N HiFE 2h, B 5 HAE LR 41
(50mL) 5 UIFIRK FR S B KA (50mL) Z (Bl 53Ed. 43 BSA HAHIFALTH 53— 30-nl LR &
Bt — SRR . & IFFA VAR O KRR T . I8 TR a4 18, 3R
FFPETEMIARY) (180mg,99% ) o YT — AL BIv] T F — 25, 5B Pl
FEEMT (0.001 @ 2 0 8F 0.001 : 3 : 7T=24- 28Il - Cke) difbrlf s N g4
V2 o AT A i, R4 B 60 [ AR AR R R 2 A MGC23

[0406] R,0.60(3 : 7 ZELMHE - 2%t ) s'H NMR (500MHz, C.D,) 6 7.26(d,2H, J = 7. 0Hz,
o—-ArH) ,7. 02 (m, 8H, ArH),5. 75 (br dd,1H, J = 10.5, 3. 0Hz, = CHCHOCO,Bn) , 5. 70 (br dd,
1H, J = 10.5, 2. 5Hz, = CHCHOTBS) , 5. 37 (m, 1H, = CHCHOCO,Bn) , 5. 10(d, 1H, J = 12. 5Hz,
OCHH' Ph),5.06(d, 1H, J = 12.5Hz, OCHH' Ph),4.91(d, 1H, J = 12. 0Hz, OCHH' Ph' ),
4.88(d, 1H, J = 12. 0Hz, OCHH' Ph' ),4. 41 (m, 1H, = CHCHOTBS), 3. 38(d, 1H, J = 7. 5Hz,
CHCHN (CH,),) , 3. 11 (m, 1H, CHCHN(CH,),) , 1. 92 (s, 6H, N(CH,),),0. 92 (s, 9H, SiC(CH,),),
0.02 (s, 3H, SiCH,), 0. 02 (s, 3H, SiCH,) ;"°C NMR(100MHz, CiDs;) & 188.9,179.9,168. 3,
155. 2,135. 6, 135.4,133.2,128.6,128.5,128.4,128.3,127.7,124.9,107.0,77. 3,72. 2,
71.6,69. 6,66. 6,603,44. 4,42. 2,25.9,18. 2, —4. 8, —4. 8 ;FTIR( 4i#¥ ), cm™ 3532 (w, OH),
2948 (m) , 2842 (m) , 1738 (s, C = 0), 1708 (s, C = 0),1608(s), 1512(s), 1471 (m) , 1383 (m),
1258 (s), 1101 (m) ;HRMS (ES)m/z 15545 (C,,H,,N,0,Si+H) '635. 2789, SZI{H 635. 2786.
[0407] B MGC24 .

[0408]
8n0OLQ H MCHs)2 BnOCQ H B{CH3)2
A TBAF, HOAc SN0
86 O Bn 92% (2 MEE) Nej 2 n
MGC23 MGC2U

[0409]  7F 23°CF, [ BR AR 2 MGC23 (180mg, 0. 284mmol, 1. Oequiv) Y PUSMEE (3mL)
KRN 28 (40. 01 L, 0. 709mmol, 2. 5equiv) FIPU T L FALE DU S (1. OM,
0. 709mL, 0. 709mmo1, 2. Sequiv) WK IS OERAE 23°C NPk 4h, i HAEZ B &
fis (50mL) 5 BEPFRER 2 i /KW (pH 7. 0,0. 2M, 50mL) 2 [A] 73 B o 3 A HUAH IE I 2 47 20-mL
Lﬂz‘éa@‘éiﬁ— FPUKMEA . A FFAHUEH KR BRI T8 . IS IEE TR I F IRk 40 18

W SRAFEF R Y . WP EFEN 2 8 & 1 ¢ 1 LEROHE - Okt) 4tk =, 3k
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3 A AR B MGC24 (135mg, 280t 2 MNP IRIS K= A 92% ) .

[0410] RO.15(3 : 74 B & FE - & %) ;'H NMR(500MHz, CDg) 67.24(d,2H, J =
7. OHz, o—-ArH), 7. 02 (m, 8H, ArH) ,5.68 (br dd,1H, ] = 10.5,2.5Hz, = CHCHOCO,Bn),
5.63(br dd,1H, J = 10.5,3.0Hz, = CHCHOH),5. 26 (m, 1H, = CHCHOCO,Bn) ,5. 09 (d, 1H,
J = 12.0Hz, OCHH' Ph),5.05(d,1H, J = 12.0Hz, OCHH' Ph),4.89(d, 1H, J = 12. 0Hz,
OCHH' Ph' ),4.86(d,1H, J = 12.0Hz, OCHH' Ph' ),4. 16 (m,1H, = CHCHOH), 3. 24 (d,
1H, J = 6.5Hz, CHCHN(CH,),) » 2. 94 (m, 1H, CHCHN (CH,),) , 2. 25 (br s, 1H, OH), 1. 82 (s,
6H, N(CH,),) ;"°C NMR(100MHz, CDC1,) & 168. 1,154.8,135.1,134.9,132.2,128.9,128.9,
128.8,128.7,128.6,126.4,106.7,76.6,72.9,71.3,70.3,64.9,60.3,44.4,43.3 ;
FTIR( 48 ¥ ), cm' 3468 (m, OH), 3034 (w), 2949 (m) , 2798 (m) , 1738 (s, C = 0), 1705 (s,
C = 0),1606(s),1513(s),1475(m), 1379 (m) , 1261 (s), 1022 (m) ;HRMS (ES)m/z it & 13
(CoHugN,0g+H) 521, 1929, S 521. 1926.

[0411] P& UG MGC25

[0412]
BNOLQ |, NCHa, BrOCQ |, MCHI:
NN 1BX, N
P v DMSO P
Hﬁ; S QBn g OBn
MGC24 MGC25

[0413] £ 23°CF, ] [ MGC24 (22. 5mg, 0. 0433mmo1, 1. Oequiv) [ — FIEETFH (0. 7mL)
WP — RPN T A LR — MR EE R TR (79. Omg, 0. 281mmol, 6. equiv) o JTURTIR MY
TG R 5 B, ABAE Smin WAZ AT DRI IR AR (8 S NIR-G W) e 32 G R IFAE 23°C R
HRIZIBEFE 12h, TR VIR G CERE (20mL) 57K (20mL) Z [R5 FEe. 203 A HUAHIF
H 2 4 10-mL BkdE— 0 AEHUKYEAR o & IFA HIAH I F MR R S /KA (8L, A 30mg
AR ERE RN ) FEh/K (10mL) Peikz o A8 /KRR BN TR A VRSO I 98 . WRAR1EH,
A S YR P [ R ER A Bl MGC25 (22. 2mg, 99% ) o

[0414] R0.33(2 : 3 Z B & Fs - & %) ;'H NMR(400MHz, CDg) 6 7.22(d,2H, J =
6. 8Hz, o—ArH) , 6. 99 (m, 8H, ArH) , 6. 12(ddd, 1H, J = 10.4,4. 0, 1. 2Hz, CH = CHCHOCO,Bn) ,
5.74(dd, 1H, J = 10.4, 1. 2Hz, CH = CHCHOCO,Bn) , 5. 41 (ddd, 1H, J = 4.0,1.2,1. 2Hz, CH
= CHCHOCO,Bn) , 5. 18 (br s, 1H, OH),5.08(d, 1H, J = 12.0Hz, OCHH ' Ph),5.01(d, 1H, J
= 12.0Hz, OCHH' Ph),4.89(d, 1H, J = 12.4Hz, OCHH' Ph’ ),4.83(d,1H, J = 12. 4Hz,
OCHH' Ph' ),3.28(d,1H, J = 8. 4Hz, CHCHN(CH,),) , 2. 85(ddd, 1H, J = 8.4,4.0, 1. 2Hz,
CHCHN (CH,),) , 1. 92 (s, 6H, N(CH,),) ;"°C NMR(100MHz, C,D,) & 192. 3, 186. 2, 180. 5, 167. 8,
154.8,141.8,135.3,135.2,129.9,128.6,128.6,128.5,128.4,127.8,107.7,78.9,72. 5,
69.9,59.9,48.4,41. 9 ;FTIR( 4 # ), cm 3442 (m, OH), 3030 (w) , 2948 (m) , 2793 (m) ,
1742 (s, C = 0),1711(s, C = 0),1608(s), 1510 (s) , 1448 (m) , 1376 (m) , 1258 (s) , 1056 (m) ;
HRMS (ES)m/z #5453 (CygH,eN,0g+H) '519. 1767, SEEGAH 519. 1773.

[0415]  FREREEE — PL UGl MGC26

[0416]
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BnOLQ |, MCHal BrOLQ |, Y(CHa)2
A A, TBSOTE, E4N 0,
LN THF, 0°C Wf
5 i
3 Ba 93% (2 35) oio ©ObBn
MGCs OTBS mecs

[0417]  {EOCF, [A¥F O i MGC25 (183mg, 0. 353mmol, 1. Oequiv) I PYEMENRE (SmL) ¥V
AR IO = 2% (1721 L, 1. 24mmol, 3. Sequiv) Fl =5 Fehi il — T 5 — P IE PRkgs
MG (2430 L, 1. 06mmol, 3. Oequiv) o H4 I id R IR GWTE 0°C T i 40min, b 5 HAE 418
g (50mL) SRR PR K (pH 7.°0,0. 2M, 50mL) Z )43 Bce 43 BAHUAHFIFAEH 1 4
25-mL LR PR — B ARUK A & HANAHFFEH LK R T8 . i TRt
WAGIEW, IRIF LA PR . B PREEAEZENT (1D 982 2 | 8 LMRAHE - Okt ) 4ifk
PN, SRAR TR VE R AR - FR O MGC26 (207mg, 93% )

[0418] R0.50(3 : 7 M LTE - 2% ) 'H NMR(400MHz, C.D,) 6 7.21(dd,2H, J = 7.5,
1. OHz, o—ArH),7.15(d,2H, J = 8.0Hz, o-ArH),7.05(t,2H, ] = 8.0Hz, m-ArH), 6. 98 (m,
4H, m, p—ArH), 6. 30 (ddd, 1H, J = 10.5,5.0,2. 0Hz, CH = CHCHOCO,Bn) , 5. 68 (dd, 1H, ] =
10. 5, 1. OHz, CH = CHCHOCO,Bn) ,5. 65 (br d, 1H, J = 5.0Hz, CH = CHCHOCO,Bn) , 5. 10 (d,
1H, J = 12.5Hz, OCHH ' Ph),5.01(d,1H, J = 12.5Hz, OCHH ' Ph),4.95(d,1H, J =
12. 5Hz, OCHH' Ph' ),4.82(d,1H, J = 12.5Hz, OCHH' Ph’ ),3.11(d,1H, J = 11. OHz,
CHCHN(CH,),) , 2. 94 (br d,1H, J = 11.0Hz, CHCHN(CH,),), 1. 96 (s,6H, N(CH,),), 1. 08 (s,
9H, SiC(CH,),) ,0.59 (s, 3H, SiCH,),0. 29 (s, 3H, SiCH,) ;'*C NMR(100MHz, C.D,) & 193. 3,
186.7,180.3,167.8,154.9,140.9,135.6,135.3,129.9,128.6,128.5,128.5,128. 4,
128.0,127.8,108. 6,82. 4,72. 4,69. 6,69. 3,59.7,50.2,41.4,26.5,19.6, -1.9, -3.4 ;
FTIR( 474 ), cm ' 2930 (m) , 2855 (m) , 1745 (s, C = 0),1722(s, C = 0), 1691 (m) , 1613 (m) ,
1513(s) , 1473 (m) , 1455 (m) , 1378 (m) , 1264 (s) , 1231 (s) , 1046 (m) ;HRMS (ES)m/z if & 15
(Ca,H,oN,05H) 633, 2632, SEEHE 633. 2620.

[0419]  Michael-Dieckmann JE % V=4 MGC27 ;

[0420]

& 1.LDA, TMEDA, THF, -78°C
o 2 7850C
Boco BAOCQ |, NCHal,

CDi-1-280

80%
[0421]  #E-7T8°C N, [AIN,N,N" ,N' - PUREEVE 42 ] (39. 01 L, 0. 261mmol, 5. 5equiv)
M SRR (34.01 L,0. 249mmol, 5. 25equiv) IPUERRE (1. mL) ¥R I IE - T %
BRI O (1.55M, 1551 L, 0. 241mmol, 5. lequiv) . T R-SWAE -78°C T B2
FF 30min, M B B NS CDL-1-280 (73. Omg, 0. 213mmol, 4. 5equiv) VY M
(ImL) W o BT EOIRESAE —78°C R I ZUHE 75min, B 15 Bh &% & i i A
kgt — B O E MGC26 (30. Omg, 0. 0474mmol, 1. Oequiv) FIPYEMME (ImL) . £ 2h,
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TR AL IR S 18 THE 2 0°C, Bl 5 HAE B BB 2 K s T (pH 7.0,0.2M, 10mL) 5
PR (10mL) Z T8 43 AL 43 BEANUHIEAH 24 10-mL R Pt — B AEBUK M. &3
HHUAHIE I TEK IR RN T8 . I 8 TR TR I EIR 4 U, 3 ?aa%@/ﬂﬂk% i Bh il 5 2
HPLC {# H Coulter Ultrasphere ODS & #E (10 1 M, 250 X 10mm, Jii# 3. 5SmL/min, 55 A :
B, VB 27K ) liAb ™), 4 FH 400 w L ORI ) 3 SRR IE FH 10 %6 B ZE-ATfE S RIVENE 75min.
W AE 36-42min FIEAESE M) R 48, R4S 3 A [ AR Michael-Dieckmann B N 7= 47)
MGC27 (33. 0mg,80% ) »

[0422] R0.35(1 : 4 ZBRZMWE - ©kt) 'H NMR(500MHz, CDy) & 16.55(br s, 1H, enol),
7.26(d,2H, J = 7.0Hz, o-ArH),7.14(d,2H, J = 7.5Hz, ArH),6.85-7. 05 (m, 6H, ArH),
6. 66—6. 74 (m, 2H, ArH),6.51(dd, 1H, J = 9.0, L. 5Hz, ArH),5. 73 (br d,1H, J = 4. 0Hz,
BnOCO,CH) , 5. 17(d, 1H, J = 12.5Hz, OCHH ' Ph),5.03(d,1H, J = 12.5Hz, OCHH ' Ph),
4.99(d, 1H, J = 12.5Hz, OCHH' Ph' ),4.93(d,1H, J = 12.5Hz, OCHH’ Ph’ ),3.58(d,
1H, J = 11.5Hz, CHCHN(CH,),),3.35(dd, 1H, J = 12.5,4. OHz, CH,CHCH),2.99(d, 1H, J =
11. 5Hz, CHCHN (CH,) ,) , 2. 56 (dq, 1H, J = 12.5,7. OHz, CH,CH) , 2. 18 (s, 6H, N(CH,),) , 1. 33 (s,
9H, C(CH,),) , 1. 16 (d, 3H, J = 7. OHz, CH,CH) , 1. 11 (s, 9H, C(CH,),) , 0. 61 (s, 3H, CH,) , 0. 36 (s,
3H, CH,) ;"*C NMR(100MHz, CDC1,) & 189.7,186.3,180.9,178.4,167.9,154.7,152. 1,
150.8,145.9,136.1,135.5,133.9,128.7,128.6,128.5,127.3,123.8,122.7,122.6,
108.9,105.5,83.0,82.9,74.8,72.4,69. 2,60.8,52.7,43. 2,38.4,27.5,26.6,19. 5,

16.3,-1.8,-2. 7 ;FTIR (475 ) , cm ' 2974 (w) , 2933 (w) , 2851 (w) , 1760 (s,C = 0) , 1748 (s,
C=10),1723(s, C = 0), 1606 (m), 1513 (m) , 1471 (m) , 1370 (m). 1260 (s) , 1232(s) , 1148 (s) ;
HRMS (ES)m/z 15545 (C,His0,,N,S1) "881. 3681, S {H 881. 3684.

[0423] Michael-Dieckmann (U NV P MGC28 [
[0424]
0
Bn
HQ s Q p b N(CH;:,}Z
O HF, CH;CN
YY) ==
BocO O HO - 0 Bn wh
oT8s
MGC27

[0425] {E23°CF, [0 & 4 Michael-Dieckmann JI1 & N =4 MGC27 (33. Omg, 0. 0375mmo] ,

1. Oequiv) WIZHE (7. OmL) ¥VRIZRE TN B I WA P ID A R (1. 2mL, 48 %6 /KT )

KT AHRGYIAE 23°CF RIZU4EH: 60h, B S T E A SH KHPO, (7. 0g) KK (50mL) 7. {i#
H L8 Ll (3X20mL) ZEUFIAHREY . & HAVAEIE KR T e T
VAR A T8, SRAT T EHPIR TR MGC28 (25. 0mg, 99% ) o et — P4k RImT H T
T,

[0426] R0.05(1 : 4 LR L Bs - & %E) s'H NMR(600MHz, C,Dg, crude) & 14.86 (br s,
1H, enol), 11.95(s, 1H, phenol),7. 23(d,2H, J = 7. 8Hz, o-ArH),7. 14(d,2H, ] = 7. 2Hz,
o—ArH) , 6. 94-7. 02 (m, 6H, ArH) , 6. 86 (t, 1H, ] = 8. 4Hz, ArH) , 6. 76 (d, 1H, ] = 8. 4Hz, ArH) ,
6.28(d, 1H, J] = 7.8Hz, ArH),5.46(dd, 1H, J = 3.6, 3. 0Hz, BnOCO,CH),5. 12(d, 1H, J =
12. 0Hz,OCHH' Ph),5. 04 (d, 1H, ] = 12. 0Hz,OCHH' Ph),4. 92 (s, 2H, OCH,Ph) , 3. 41 (d, 1H, J
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= 9. 6Hz, CHCHN (CH,) ,) , 2. 82 (dd, 1H, J = 9. 6, 3. OHz, CHCHN (CH,) ,) , 2. 65 (dd, 1H, ] = 13. 2,
3. 6Hz, CH,CHCH) , 2. 78 (dq, 1H, J = 13. 2,7. 2Hz, CH,CH) , 2. 05 (s, 6H, N(CH,),) , 1. 04 (d, 3H, J
= 7. 2Hz, CH,CH) ;"°C NMR (100MHz, C,Dy, crude) 6 193. 4, 186. 2, 181. 3,172. 3,167.9,163. 3,
154. 6,145.8,136.6,135.8,128.6,128.4,127.2,116.8,116.0,115. 6, 107. 6, 104. 7,76. 8,
73.9,72.5,69.5,60. 3,48.7,43.0,41.8,37.5,15. 3 ;FTIR( 4l # Ji% ), cm' 3424 (m, OH),
3059, 3030, 2925, 2857, 1744 (s, C = 0),1713(s, C = 0),1614(s), 1582 (s), 1455 (s),
1252 (s) ;HRMS (ES)m/z 15845 (CyH,,0,,N,+H) '667. 2292, SZEH 667. 2300.

[0427] (o) - R JjE 3 (MGC30) :

[0428]
e)
)-omn ' HaG N(CH
HG Q| MCHa & OH B 33:‘
T H z A A A *
so B Nvese
% THF-CH3OH NH;
HO O HORO ©Bn 0% HO ©O HOHO ©
MGC28 (EENER

[0420] 7E 23 °C F, ¥ 4% 2 (7.00mg,0. 0657mmol, 1. 75equiv) — K ¥ i N H ¥ B
MGC28 (25. Omg, 0. 0375mmo1, 1. Oequiv) HJPUEWeiE — FIlE (1 & 1,2.0mL) W+ . @t
bR BB Ja 2 AT (latm) FRICREANA TR P AEALFITFAE N il 4n 7 Bk
FAAE, BAE 5 AP NS RGP KRB (5 57 FUR G WAL 23°C R pidE 2 /h i, B e 4
HFEIE 2L I8 . IRGRUE, SRIF S ARy (> 95 % #7235, ARYE 'H NMR 2347 ) o fE D
#1487 HPLC 1 FH Phenomenex Polymerx DVB & 4% (10 u M, 250 X 10mm, JAi# 4. OmL/min, %
FIA :FFEE -0. 005N aqg. HC1 (1 © 4), % FIB : L) alidb =4, A A 5. (10mg) HI¥H
AVESHAR (400w L) HAGH] 5% B BEATIEHFIBELL 2min, b5 AL H] 5-50% B ZEAT B LWL
20min, WA 12-17min (A VEI) IFIRAE, JAF O AR ERIR () -3 FR (16. 2mg,
90% ), HAER 7 1 5 RIREIR () - 9R ) &R A

[0430] 'H NMR(600MHz, CD,0D, £k /8 ) 6 7. 47 (t,1H, J = 8. 4Hz, ArH),6.93(d, 1H, ] =
8. 4Hz, ArH) ,6.83(d, 1H, J = 8. 4Hz, ArH),4. 40 (s, 1H, (CH,),NCH), 3.53(dd, 1H, J =
12.0,8. 4Hz, CHOH) , 2. 95 (s, 3H, N(CH,)CH, ' ),2.88(s,3H, N(CH;)CH, ' ),2.80(d, 1H, J
= 12. OHz, CHCHN(CH,),) ,2. 74 (dg, 1H, J = 12.6,6. 6Hz, CH,CH), 2. 58(dd, 1H, J = 12.86,
8. 4Hz, CH,CHCH), 1. 55(d,3H, J = 6. 6Hz, CH,CHCH) ;"°C NMR(100MHz, CD,0D) & 195. 3,
188.2,173.8,172.1,163.2,149.0,137.7,117.1,116.9,116.6,108.4,96.0,74.5,69. 8,
66.9,47.5,43. 4,43.0,41.9,40.0, 16. 3 ;UV & A {5 (0. 01M A fi# HC1) , nm 218,267,350 ;
[a]l, =-109° (c=0.16 47T 0.0IM FEL HC1 &) ;3Cwmk ) ;1it. (The Merck Index :An
Encyclopedia of Chemicals, Drugs, and Biologicals, 5 12 it Budavari, S. ;0” Neal,
M. J. ;Smith, A. ;Heckelman, P.E. ;Kinneary, J.F., Eds. ;Merck & Co. :Whitehouse
Station,NJ,1996 ;4% H 3496. ) UV iz KAE (0. OIM FFEE HCL) ,nm 267,351 ;[ a J,=-110° (c
=14 T T 0.01M FIEE HC1 7 ) ;HRMS (ES)m/z #f 55 15 (C,,H,, 00N, +H) 445, 1611, 52 % {4
445, 1603.

[0431]  5Ef5) 3-6- G B H G K
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[0432]  fig CDL-1-280 :

[0433]
14 -BuLi, TMEDA, , 1. (COCI),, DMF (cat)),
THF, =90 °C Et CH,Cl, Et
e
©\COZH 2. Etl, 78 °C — 23 °C ;: :COQH Zzﬁfg DMAP, CO,Ph
OMe OMe n OMe -
[ & R CDL-I-279 50%k Biai&ER  cpL-1-280

[0434] FE-78°CF, M N, N, N' , N — PUFEY 43— f% (4. 9ml, 33mmol, 2. Sequiv) [f]
VU (25mL) HS3H n AAh — T ZEBEER T (1. 40M, 24. OmL, 33. 6mmo1, 2. 6equiv) %
Wo FEMRE - ST B ITE S ERIRAEE -90C ( NHIRE) . IEBEF L 30min
AR - AR (2. 00g,13. Immol, 1. Oequiv) [ VY Z(WEmE (10mL) 3§98 A BT b 25 (L 5 W)
o, ISR ARV AE —90°C T EHEE 30min, FFFH 4 15min FHEZE -78°C, KIS N
AN ZHE (4. 2mL, 52mmol, 4. Oequiv) o AFFTIRVEG WL 15min FHIE A 23°C, B J5 HAEK
(50mL) 5F (50mL) Z [A]53EL. 73 /KPR JE IF H SR /K (1. OM, 100mL) #ikeZz . A H
LR LW (4X80mL) AW FHFIREY) . & IFANZE H b5 H LK R+ a5
TR IR AR DET JAFERERY) (1. 8g) » 'H NMR(500MHz, CDC1,) 43 M A il 7= 40 7 /7 IR
CDL-1-279 (8 3. 89, OCH,) S5AKKNEHEM (64.07, OCH,) [KILLHI R 8 & 2. ££ 23°CF, [
BRI & b (20mL) AR I N ELEE S (1. OmL, 11mmol, 0. 8equiv) FHN,N- —H
FEFWEZ (100w L) o FEAN AN N, N— — FF 35 B L e e 00 00 1) gl OB <Ak o 4 ik i VR &
WIHE 23°C R HiHE 2h, B AE 23°C R HOIRIIAZEE)Y (1. 4g, 15mmol, 1. lequiv) JAERE (2. 4mL,
30mmol, 2. 3equiv) A1 4-( —FIEEZIE ) ntre (10mg, 0. 081mmol, 0. 006equiv) . Pl Ji5 ¥ T {s
PR NIRGWAE 23°C R HiFE 2h, ISR K (IM, 50mL) - H L8 ZBlE (2X50ml) %<
BURHRAY) . &IFANZ, BRI S B (0. 1M, 50mL)  #h7K (50mL) $E%,
SR KRB T o I S84 TS VIR 4 DB, SRIS P Ry .l I PRI A 2
B (5 1 95 ZMREHEE - Tkt ) 4idb =4, Rtk CDL-1-280(1. 7g,50% ) o

[0435] R0.28(5 : 95 ZERZLME - C%¢) ;'H NMR (500MHz, CDC1,) & 7. 56 (t,2H, ] = 7. 8Hz,
ArH),7.37 (t, 1H, J = 7. 8Hz, ArH),7. 31-7. 26 (m, 3H, ArH) ,6.93(d, 1H, J = 7. 8Hz, ArH),
6.85(d, 1H, J = 8. 3Hz, ArH),3.91 (s, 3H, OCH,),2. 79 (q,2H, ] = 7. 8Hz, CH,CH,) , 1. 33(t,
3H, ] = 7.8Hz, CH,CH,) ;"*C NMR(125MHz, CDC1,) & 166.9,156. 5, 150. 8,142.8,130. 9,
129.5,125.9,122.5,121.6,120. 9, 108. 5,55.9,26. 6, 15. 6 ;FTIR( 47 ), cm 2970 (m) ,
1740(s, C = 0),1583(s),1488(s),1471(s), 1438 (m), 1298 (w), 1270 (s), 1236 (s) ,
1186 (s), 1158 (m) , 1091 (m) , 1046 (s) , 1001 (w) ;HRMS (ES)m/z t+8 15 (C,;H,0,+H) "257. 1178,
SIS 257, 1183.

[0436]  ZK[¥) CDL-1-298

[0437]
Et BBry, CH,Cly Et
; :cozpn 0°C ; :COZPh

OMe . 97% OH
CDL.-1-280 CDL-}-298
[0438] FEO°CF, |f fig CDL-1-280 (662mg, 2. 58mmo1, 1. Oequiv) [ — & 1 &t (10mL) %
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AN = RALE ) & AL (1. OM, 5. 2mL, 5. 2mmol, 2. Oequiv) il 15 9 s
76 0°CHHedE 70min, IS I A VLATER BR E B /K (B0mL) o K 3 PAHIR G /E 0°C R
P FE 20min, AN & Ao (GOmL) , 73 B % = IF H Z S P Le (50mL) ik — B Z BUK PEAH
G AN LB G JCK R BRI T8 I LS T R WSV T R 40 VBV, 3845 J0 6 i R 2R 1y
CDL-1-298 (605mg, 97 % ) .

[0439] R0.47(5 : 95 &R L Mk - %t ) ;'H NMR(500MHz, CDC1,) & 10. 94 (s, IH, OH),
7.49 (t,2H, J = 7. 8Hz, ArH), 7. 41 (t,1H, J = 7. 8Hz, ArH),7. 35 (t, 1H, ] = 7. 3Hz, ArH),
7.24(d,2H, ] = 7.8Hz, ArH),6.93(d,1H, ] = 8.3Hz, ArH),6.85(d, 1H, J = 8. 3Hz,
ArH),3.13(q,2H, ] = 7.8Hz, CH,CH,), 1. 34(t,3H, J = 7.8Hz, CH,CH,) ;"°C NMR (125MHz,
CDC1,) 6 170.3,163.2,149.8,147.8,135.1,129.7,126.4,122.0,121.6,115.9,111. 1,
29.8,16.4 ;FTIR( 4l ¥ J& ), em 2973 (w), 1670 (s, C = 0), 1609 (m) , 1588 (m) , 1490 (w) ,
1444 (m) , 1311 (m) , 1295 (m) , 1234 (m) , 1187 (s) , 1162 (s) , 1105 (m) ;HRMS (ES)m/z it & 15
(C,5H,,0,+1D) "243. 1021, SEE 243. 1014.

[0440] 5 CDL-1-299 .

[0441]
Et Boc,0, i-PrNEt Et
(;[COZPh DMAP, CH,Cl, @[cozph
OH 86% OBoc
CDL--298 CDL-}-299
[0442]  1F 23°CF, [A] KMy CDL-1-298 (605mg, 2. 50mmo1, 0. lequiv) & F4e (10mL) ¥
PRI IIAN, N- BRI I (5201 L, 2. 99mmol, 1. 2equiv) « “HRIE — — B - T 3%
fig (645mg, 2. 96mmol, 1. 2equiv) A1 4-( — A FE A IE ) Mt rg (31mg, 0. 25mmol, 1. Sequiv) »
WP IR R NVARGIAE 23°CR BERE Lh, BRI I AR SUAL B KBS (B0mL) o N 5l F e
(50mL) , 73 B 25 E I &5t (50mL) KUK AR A A VLUE BB 5 MR 115, o
JEATHR S WIFIR GG JER, AT AR Yy . W PUREFEN (1 0 9 BF - Cfe) alifkr™
V), IRAF I ARG CDL-1-299, HAE -14°CHpE it )5 45 dn (733mg,86% ), mp 58°C.,
[0443] R0.23(1 : 9 Bk — © %% ) ;'H NMR(500MHz, CDC1,) & 7. 46-7. 42 (m, 3H, ArH),
7.31-7. 26 (m, 3H, ArH) , 7. 22(d, IH, ] = 7. 3Hz, ArH), 7. 15(d, IH, ] = 7. 3Hz, ArH) , 2. 86 (q,
2H, ] = 7. 3Hz, CH,CH,) , L. 46 (s, 9H, Boc) , 1. 31 (t, 3H, J = 7. 3Hz, CH,CH,) ;'°C NMR (125MHz,
CDC1,) § 165. 1,151.6,150. 6, 148.7,144.5,131.3,129.4,126.8,126. 1,125.4,121.7,
120.5,83.8,27.5,26.8,15.6 ;FTIR( 4l 7§ i ), cm '2964 (w), 1754 (s, C = 0),1586 (w) ,
1491 (w), 1467 (w) , 1457 (w) , 1368 (w) , 1278 (s) , 1234 (s) , 1190 (s) , 1145(s), 1051 (m) ;
HRMS (ES)m/z 845 (C,H,,0,+NH,) “360. 1811, SZEMA 360. 1808.
[0444]  Michael-Dieckmann JIIAJR W F=4) CDL-1-287 :
[0445]
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1. LDA. TMEDA,
Et THF, 78 °C
@Ecozph 2.-78°C—->0°C
OBoc p N(CHa)
CDL-1-299 I CDL-287
0:io OB
OTBS DRS6

83%
[0446] {F —78°C N, [ — S N3EH (10w L,0.07lmmol, 7. lequiv) FIN,N, N , N’ - PUF
H 2R % (101 L,0. 066mmol, 6. 6equiv) [IPUEME (300 0 L) WP A IE - T &
B CRE (1. 45M,47 1 L, 0. 068mmol , 6. Sequiv) ¥ FFFTISVEAE -78°C FHiF: 30min,
B I N B CDL-1-299 (17mg, 0. 050mmo 1, 5. Oequiv) [ PY S WM (200 u L) ¥, B IR
LB TR W AE -78°C N Hi H: 75min, Bl J5 7E —78°C K i A X il DRS6 (5. Omg,
0. 010mmol, 1. Oequiv) MIPUSIMERG (100 0 L) ¥l TEPTRNINa R N IR AP B ta IR+
IR, AT PFTRIR-S 4 150min FHELZE 0°C . {ERIIE 0°CH, I AT BREE M /K %7 (pH
7.0,0.2M, 15mL) » fFH & F o (3X 16mL) WG FHEOREY . &IHAVE B )5 H
TKBRER AN T . BT B O IR AR D, 315 s iRy o A8 B il 4% 24 HPLC {3 H
Coulter Ultrasphere ODS &#E (51 m, 250X 10mm, i 3. bmL/min, Y57 A : 7K, %57 B : F7
Fi&L, £F 350nm #x ) UV) ZiAL =4, 8 F 500 v L Ay AR HAR A 89. 5% B BEATHHVEFIVE
JIit 2min. R 31-40min [RUEEAESE ) A 4a , SRIF VR T8 EL A AR Michael-Dieckmann ;4]
CDL-1-287 (6. 1mg,83% ), mp 114°C.

[0447] R0.37(2 : 8P & W W - © %% ) ;'H NMR(500MHz, CDCL,) & (s, 1H, 16. 24,
enol-0H) , 7. 55-7. 50 (m, 3H, ArH),7.40-7. 35 (m,4H, ArH),7.10(d, 1H, J = 7.8Hz, ArH),
5. 39-5. 34 (m, 2H, OCH,Ph),3.92(d, 1H, J = 10. 7THz, CHN(CH,),) , 2. 81-2. 71 (m, 2H, CH.CH,
CH,CHCH) , 2. 55 (dd, 1H, J = 10.7,5. 7THz, CHCHN (CH,),) , 2. 48 (s, 6H, N(CH,),) , 2. 40 (d, 1H,
J = 14. THz, CHH' CHCHN(CH,),),2. 31(ddd, 1H, J = 14.7,9.3,5.7, CHH' CHCHN(CH,).),
1.56 (s, 3H, CH,),1.55(s,9H, Boc),0.84(s,9H, TBS),0. 27 (s, 3H, TBS),0. 13 (s, 3H,
TBS) ;°C NMR (125MHz, CDC1,) & 187.4,183.1,182.8,181.6,167.6,151.7,150. 2, 147. 4,
135.0,134.0,128.5,128.5,123.4,123.0,122. 4, 108. 3,107. 4,94. 8,83.9,81.5,72. 5,
61.5,46.4,41.9,39.5,34.9,27.7,26.0,20.7,19.0,16.0, -2.6, -3. 7 ;FTIR( 4l # & ),
cm’ 2923 (m), 2841 (m),1759(s, C = 0),1718(s, C = 0),1605(s), 1508 (s), 1467 (m) ,
1456 (m) , 1369 (m) , 1277 (s) , 1262 (m) , 1231 (s) , 1144 (s) , 1005 (w) ;HRMS (ES)m/z it & 15
(C,oHsoN,0,S1i+H) “731. 3364, SZEHA 731. 3370.

[0448] 6—3®}JEi 2% CDL-1-322

[0449]
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Hsc y oro
1. aq. HF, CH3CN OH
: 2 H2
BocO O HO i O  ©OBn THF'CHsoH HO O HO :
oT8S 81% Ry
CDL1-287 CDLA-322

[0450] 7F 23 °C N, 1] & A Michael-Dieckmann Ji % & M 7= 4 CDL-1-287 (15mg,
0.021mmol, 1. Oequiv) [ ZJE (3. 5mL) ¥ 15 TN B e N & 45 oI A Z R IR (0. 6mL,
A8 % IKVETR ) o H4 TR S N YR A IAE 23°C R Bt 55h, B JE K HE N & KHPO, (4. 0g) 117K
(20mL) H1. A H LR WG (4 X 20mL) ZEEUTIFR G & HAHUARFFBE G H JC KB+
o IR TR TR F IR A S8V, SRAF R B IR ) K4 R (7. 6mg, 0. 071mmol, 3. 4equiv)
— IR EINTR B Wi O - DS (1 ¢ 1, 2mb) VR P . g T ARtk A B, B S
aig (latm) %iﬁzugl)\%”ﬁﬁ W ITRIRAYILE 23°C I HERE 2he 7E Smin P, BEA
RO NGO, SIS IR NREY) . AR, SRIFE R (10 =55 ) .

{5 Bh ] 25 7 HPLC ﬁ}iﬁ Phenomenex Polymerx DVB &4} (10 um, 250 X 10mm, i 5ml/min,
A FEE 0. 02N HCL (1 @ 4), %51 B : LM, 75 365nm AbAG I UV) itk =4, 4 4 400 1 L
AR P KEY) (10mg) 1) EEVES AR HAT A 18% B AT IHEFIVENE 15min, B j5 A
18-60% B BT AR FEBEN 1omin. WXHE 17. 5-22. Smin PJWEAE BN HHk 46 LA AR i
W AR RS 6- AR VUER 2% (CDL-1-322-HC1) (8. 1mg,81% ) .

[0451]1 'H NMR(500MHz, CD,OD, %k /% ) 67.49(t,1H, J = 7.8Hz, ArH),6.95(d, 1H, J =
7.8Hz, ArH) , 6. 84 (d, 1H, J = 7. 8Hz, ArH) , 4. 09 (s, 1H, CHN(CH,),) , 3. 03 (br s, 3H, N(CH,)),
2.97(br s,3H, N(CH,)),2.90(br d,1H, J = 12.7Hz, CHCHN(CH,),),2. 67 (ddd, 1H, J =
12.7,12.7,5. 2Hz, CH,CHCH) , 2. 61-2. 56 (m, 1H, CH,CH),2.30(ddd, J = 13.7,5. 2,2. 9Hz,
CHH' CHCHN(CH,),),1.54(ddd, J = 13.7,12.7,12. 7THz, CHH' CHCHN(CH,),) ,1.38(d, 3H, J
= 6. 8Hz, CH,CH) . HRMS (ES)m/z 71515 (C,,H,,N,0,+H) "429. 1662, S35 {H 429. 1660.

[0452] 45 4— bk L PR 2 R U A A B

[0453]  ZEFEME CDL-11-464 :

[0454]
o
cl Ci
HaC CH
HsC N CH EN, THF M 1 dth
— N~
N Scom COLPh
OBn 2. PhOH, DMAP OBn
COL-11417 85% CDL-1I-464

[0455]  4E 23 C &, o] A MR CDL-I1-417( 1 A.N. Osman, M. M Ismail, M. A. Barakat,
RevueRoumaine de Chime 1986,31,615-624 #£18 ) (534mg, 2. 08mmol, 1. Oequiv) Fl = &
fi (320 L, 2. 28mmol, 1. lequiv) [ PY AWM (25mL) ¥ AN 2,4, 6— =4 2K Pl
(356 1 L, 2. 28mmol, 1. lequiv) o B TE L (A UTIE » 76 O°C R, K irid Je MRS W)AE 23°C
NHEFE 30min. fEBhEE ¥ KMy (489mg, 5. 20mmol, 2. bequiv) Fl 4-( — FIEZIL ) nLrg
(583mg, 5. 20mmo1, 2. Sequiv) MIPYEMRME (10mL) FHBOMA b SIS R NIR G . AT AT
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HREWZ 10min FHE AR 23°CHAEIEE T HHE 90min. B S I AR A 2 M /KW (pH
7.0,0. 2M, 30mL) JFH &t (3X30mL) ZEE TS TRAY . Aﬁﬁ$ﬂq&ﬂ5£%ﬁ%}ﬁﬁﬁ%7ﬁ
BB T IR TRV VRO R4 BV AR L AaneiRY) . I S E AR (6
LR LW - ak*) afi Ak =), 3R45 3 0 AR FE RS CDL-11-464 (590mg, 85% ), mp 65°C.
[0456] R,0.33(1 : 9 ZMRZME - %) 'H NMR(500MHz, CDC1,) 6 7.49(d, 2H, ] = 7. 3Hz,
ArH), 7. 40-7. 24 (m, 6H, ArH),7. 14(d,2H, ] = 7. 3Hz, ArH),6.69 (s, 1H, pyr-H),5. 49 (s,
2H, CH,Ph), 2. 47 (s, 3H, CH,) , 2. 43 (s, 3H, CH,) ;'°C NMR (125MHz, CDC1,) & 165.9,160. 1,
157.8,150. 7,148.5,137. 3,129.4,128. 3,127.7,127.6,125.9,121. 7,118. 1,113. 4,67. 8,
24.1,19. 2 ;FTIRC 4l ¥ 5 ), em 1738(s, C = 0), 1600 (s) , 1569 (s) , 1492 (m) , 1441 (m),
1400 (m) , 1333 (s) , 1272 (s) , 1185 (s) , 1159 (m) , 1097 (m) , 1051 (s) ;HRMS (ES)m/z il 4 15
(Cy,H, o NO,+H) 334, 1443, SZE6{H 334. 1442.

[0457] Michael-Dieckmahn J[ %z W =4 CDL-11-466 ;

[0458]
CH
HaC cH 1. LDA, DMPU, H H H N(CHal
S THF, -78 °C NN jQN
CO,Ph N# . {
5 2 2.-78°C »0°C : 58n
0OB8n BnO O HO : O
CDL-I1-454 5 O, CDL-11-466
© ' /
OTBS DRS6
87%

[0459] {FE -78°C N, [n] S A L% (201 L,0. 14mmol, 4. Sequiv) (K] P4 & W6 i (2. 5mL)
W I NIE - THEB K 2% (1.67M,80n L,0. 13mmol, 4. 2equiv) ¥ M. 18 T 13 ¥
W4 16min FHR A2 0°Co fEO0CF, M ESCHITFRAW TP MAN, N - Z FIHAE N 2R
(171 L, 0. 14mmol, 4. sequiv) , Bl # Fr i B & 2142 -78°C. B f57E -7T8°C T, A IS
CDL-11-464 (31mg, 0. 093mmol, 3. Oequiv) VY& Wl (250 u L) ¥ W K T 15 25 (0 7 W
76 —7T8°C T it dmin, R J57E —78°C T I Al DRS6 (15mg, 0. 031mmol, 1. Oequiv) HIVYE
Wl (250 0 L) W TR IR ESME 4h THRZE 0°C. fE0CF, M iR IRA (IR &
Yh M 12 (40 w L), 2R In AN BERR B 2 b /KW (pH 7.0, 3. 2M, 15mL) » ] & 4%t
(3X15mL) I EAIREY . & IFANARY B S KBRS T8, JdIEae T4
IR IE L, SRS E EIRIRY) . (5B £ 2L HPLC f A CoulterUl trasphere DDS 4+
(51 m, 250 X 10mm, LI 3. 5mL/min, %5 A 7K, 57 B : FFEE, £ 350nm #30 UV) Ziitk =4,
{1 500 1 I DMSO y3 5 4AF H A 92-100% B HHATREEEBENE 30min. ULEE 21-29min [FIUEAE
VM) I e i LA v 2 €4 [l A4tk CDL-11-466 (15. Omg, 57 % ) o

[0460] R0.55(3 : 7 LR LM - ©%¢) ;'H NMR(600MHz, CD,C1,) & 6. 05 (s, 11, enol-0H) ,
7.52-7. 26 (m, 10H, ArH),6.66 (s 1, pyr-H),5.57(d,1H, J] = 12.7Hz, OCHH ' Ph),
5.43(d, J = 12.7Hz,1H, OCHH ' Ph),5.33-5. 28 (m, 2H, OCH,Ph),3.99(d,2H, ] =
10. 5Hz, CHN(CH,),) ,3.04-3. 00 (m, 1H, CHCH,CHCHN (CH,),) ,2. 84 (dd, 1H, ] = 16. 1,4. 9Hz,
CHH ' CHCH,CHCHN(CH,),),2.74(dd,1H, J = 16.1,16. 1Hz, CHH ' CHCH,CHCHN (CH,),),
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2.53(dd, 1H, J = 10.5,3.9Hz, CHCHN (CH,),), 2. 51-2. 43 (m, 10H, N(CH,),, Ar—CH,,
CHH ' CHCHN(CH,),),2.07(d,1H, J = 14.2Hz, CHH ' CHCHN(CH,),),0.82(s,9H, TBS),
0. 22 (s, 3H, TBS) , 0. 10 (s, 3H, TBS) ;'°C NMR (100MHz, CD,C1,) & 187.9,185.2,182.5,178.8,
167.9,161.9,161.8,154.8,137.9,135.6,129. 1,129.0,129.0,128.7,127.9,127.9,
116.4,111.6,108.6,107.5,82.0,73.0,68.1,61.7,46.9,42.0,39. 2,28.6,26. 1,24. 6,
23.0,19.3, -2.4, =3. 5 ;FTIR (47 ), em™ 2939 (m) , 2857 (w) , 1720 (s, C = 0), 1593 (s) ,
1510 (s) , 1469 (m) , 1449 (m) , 1326 (s) , 1254 (m) , 1187 (w) , 1157 (m) , 1090 (m) , 1064 (m) ,
1007 (m) sHRMS (ES)m/z 114545 (C,,H,N,0.Si+H) "722. 3262, SZI& Al 722. 3261.

[0461]  PLLmg il MR 22204 CDL-11-460 :

[0462]

MCHa)2 1. Hy, PAOH)IC y p NCHak - HCI
-0, ZHEAHCHR. CHaOH  HC “_-COH
N

2. ag. HCl, MeOH HN

kII
Qi=n

a1

BlO O OH:0 OBn 74% O O OH O O
OTBS OH
CDL-11-466 COL1-460

[0463] 7F 23°C I, [n] Michael-Dieckmann Ji A% < 3 7= 4 CDL-T11-466 (10mg, 0. 014mmo]1,
1. Oequiv) [ —SZSHF Tt — WL (1 0 1, 10mL) WP I ABRER A E AL AR (20wt. % Pd, ¥
WG, B KKK 50% , 10mg, 0. 0094mmo, 0. Tequiv) o 3L fa] & 3k 25 B, Bt s A 4l
HEA (latm) BESRS AE TR BIMFIREGWE 23°C MiHE 2he ZUEAAE dmin 5324
a0 HL B f5 75 SOV IN TR N R AR 30 20 H A ZE 0 B T IR VR 640 HLI S5 v 4 o € s R4 o
76 23°CR, s B W) FEE (10mL) ¥ h I SR B /KW (37 %, 100 1 L) o 5B 437
HPLC {# ] Coulter Ultrasphere ODS 4% (51 m, 250 X 4. 6mm, Jiii# 1ml/min, %5 A :0. 1%
TFA A7 T 7K, #55) B :0. 1% TFA £ T SJ5E Y, £ 395nm Kyl UV) 45 SR, 45 10-1009%
B BEATRRFESENE 15min. 7. Omin FIEAE RN IIEE 4. 15 23°C N HiH: 3h J5, 582 R4 JF
P BT iR VRE YR g8 i kY . The crudemixture was purified {5 Bhi]#5 A HPLC {§#
H Phenomenex Polymerx DVB A (10 1 m, 250 X 10mm, Jiii# 4ml/min, Y5 A :0. 01N EhER /K
WL B B L, 7E 365nm 4K I UV) A fb K HVR A4, A8 500 n L & A HR SR K 54
(30mg) ) AL AR AR HH 0-20% B AT Z& PERR FEVENL 40min. WBE 20-29min A S
) - 4 LUAE s oo AR CDL-11-460 [ #h g 2h (4. 8mg, 74% ) o

[0464] 'H NMR(500MHz, CD,0D, #h ® ) 66.37(s,1H, ArH),4.06 (s, 1H, CHN(CH,),) ,
3. 05-2. 95 (m, 8H, N(CH,),, CHCHN (CH,) ,» CHCH,CHCHN (CH,)) , 2. 79 (dd, 1H, J = 16. 1, 3. 9Hz,
CHH ' CHCH,CHCHN(CH,),),2.55(dd, 1H, J = 16.1,16. 1Hz, CHH ' CHCH,CHCHN(CH,),)),
2.40 (s, 3H, Ar—CH,) ,2. 18 (br.d, 1H, J = 12. 7Hz, CHH’' CHCHN(CH,),),1.59(ddd, 1H, J =
12.7,12,7,12. THz, CHH’ CHCHN (CH,) ,) ;"°C NMR (100MHz, (CD,),S0) 6 187.3,183.5,177. 8,
172.1,160.6,159.8,153. 3,115. 3,107. 2,106.9,95.6,74. 2,68.4,41.5,35.7,34.5,33. 9,
31.0,19. 2 ;HRMS (ES)m/z tHE7% (C,Hy,N:0,+H) "430. 1614, 2 430. 1607.

[0465] S5 5— NibmE (L PR Z A (T B2 —10- BiAul 2 ) HIE Rk

[0466]
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1.aq.NaOH, ZBE, [E#i

N_ _CH 2. (COCl), DMF, CHCly N. _CH
s 3 3. %M, DMAP, AthE s 3
= e
CO,Et 6% CO,Ph
JDB1-67-SM JDB1-67

[0467] > 2- F L — JHI% £ LG JDB1-67-SM(0. 589g, 3. 56mmol, 1. Oequiv) /KM S A AL
(1. OM, 3. 9mL, 3. 9mmo1, 1. lequiv) FIZ ¥ (5mL) MIMVRAE BT N 18h, 48 Tk ;2 MV R
EAHIAR 23°C ISR, IR1F A AR R 2L (T10mg) o £ 23°C, M FTid R Eh 5 — &
e (20mL) VRS M ERESL (357 1 L, 4. 09mmol, 1. 15equiv) o ¥R VLI 2] @) %%
RS B TR S NR A WIAE 23°CTR BEHE 30min, BES AN, N- “HEREZ (20n L),
76 23°C N AR 30min J5, K KN ZE By (837mg, 8. 90mmol, 2. Sequiv) « AL IE (864 1 L,
10. Tmmo1, 3. Oequiv) I FZEEIEMERE (3mg) o W4 TS HSVRAE 23°C T B 90 438h, bl in
NS /K (pH 7. 05,0. 2M, 5. 0mL) o FTAHRAME/K (30ml) 5 LMR LK (50mL)
Z A3 e A8 53— 4 50l LR SERAEBUKMEA « & IFAALE T S AL B /KA (50mL,
IM) «#h7K (50mL) Pk HLBE S F /K BRIR B T8 . Bl T s T ks , -5 o (iR
Y (900 =75 ) WP FZENT (25 ¢ 75 MR AHE - k) Zifbr=, S5 T AR g
JDB1-67 (500mg, 66 % )

[0468] R0.15(3 : 7 & R & Wg - © %t ) ;'H NMR(300MHz, CDC1,) 68.70(dd, 1H, J =
1.7,4.95Hz, pyr-H),8.44(dd, 1H, J = 1.7,7.8Hz, pyr-H), 7. 48-7. 43 (m, 2H, ArH),
7.33-7.20 (m, 4H, ArH, pyr-H), 2. 93 (s, 1H, CH,) ;"*C NMR(100MHz, CDC1,) & 164. 8, 160. 8,
152.4,150.5,138.9,129.5,126. 1,124.5,121.6,121.0,25. 0 ;FTIR( 4 ¥ & ), cm’
3406 (m) , 1948 (w) , 1747 (s) , 1578 (s) , 1487 (s) , 1435 (s) , 1273 (s) , 1237 (s) , 1191 (s) ,
1046 (s) , 915 (m) , 822 (m) , 749 (s) , 689 (s) ;HRMS (ES)m/z 1} 5 4% (C,5H,,NO,+H) "214. 0868, &
K8 214. 0866.

[0469]
N(CHa)z
EI W{ LDA, HMPA
COPh - soc HF e :
2 9 50 °C O HO i O OBn
OTBS 72% oTBS
JDB1-67 DRS6 JDB1-87

[0470] 7F -78 °C T, ] — S N & % (26.51 L,0. 202mmol, 8. 05equiv) (1] PU & W Wi
(0. 750mL) YW T IMAIE - TR 4 (147, 136 1 L, 0. 200mmo1, 8. 03equiv) YA .
W PTIR S N IR A TR SR EE RS 2 Uk (10min) , [F I B8k, BG4 214 -78°C. fE -78°C
T, ) B SCHIASIR SR A S BB IR (49. 01 L, 0. 399mmol, 16. Oequiv) » 4 13
REVNEFE S 73 Bh, B TE e — LB 15 -95°C N, i B & K I 45 ¥ W2 i n N I
JDB1-67 (36. Omg, 0. 169mmo1,6. 79equiv) FI4HH DRS6 (12. 2mg, 0. 0249mmol, 1. 00equiv) [
PUSWeng (ImL) ¥ . (R ERAYE 50min ?Hﬂﬁi -50°C HILBE 5 AL B 22 K
W (pH 7.0,0.2M,5. 0mL) 5 54 (25mL) 2 [A) 53 STEANUAH, FHH AP
(3X50mL) ZHUKAH o A FFA B I FH oK B 452 o 1tﬁ$ﬁ%¥kas#§ﬁﬁwﬁﬁ1&éﬁ PAFE M
AR, 18 B 457 HPLC {# A Coulter Ultrasphere ODS 4% (10 1 m, 250 X 10mm, 3. 5mL/
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min, B A 7K, %5 B FREE, 75 350nm K3l UV) 44l =44, 4 FH 500 w L I S AAFR IF H
85-100% B AT L& PR R FEVENG 30min, WCAETE 21-27min I HH ISR (58 B 420 -k 4 DL A= il
[ €0 [ (AR 4 JDB1-87 (11. Omg, 72% )«

[0471] RO.07(3 : 7 4 B & B - & %E) ;'H NMR(500MHz, CD,Cl,) 8 15. 21 (s, 1H,
enol),8.63(d,1H, J = 4.5Hz, pyr-H),8.19(d, 1H, J = 7.5Hz, pyr-H),7.54-7. 43 (m,
5H, ArH),7.34(d,1H, J] = 4.5,7.5Hz, pyr-H),5.36(d, 1H, ] = 12.0Hz, OCHH’ Ph),
5.33(d, 1H, J = 12.0Hz, OCHH’ Ph),4.03(d, 1H, J] = 10. 7Hz, CHN(CH,),) » 3. 36-3. 31 (m,
1H, CHCH,CHCHN (CH,),) »3. 23(dd, 1H, ] = 16. 3,5. 6Hz, CHH’ CHCH,CHCHN (CH),) , 2. 99 (dd,
1H, ] = 16.3,16. 3Hz, CHH’ CHCH,CHCHN (CH,),) , 2. 63 (ddd, 1H, J = 1.6,4.4,10. THz,
CHCHN (CH,) ,) » 2. 54-2. 48 (m, TH, N(CH,) ,, CHH’ CHCHN (CH,).) , 2. 19 (dd, 1H, J = 1. 6, 14. 5Hz,
CHH’ CHCHN (CH,),) » 0. 87 (s, 9H, TBS), 0. 26 (s, 3H, TBS),0. 13 (s, 3H, TBS) ;"*CNMR (100MHz,
CD,C1,) 6 187.7,183.5,182.6,182.2,167.9,161.2,153.4,137.6,134. 1,129.2,129. 1,
129.1,126.8,123.0,108.7,106.9,82.2,73.0,61. 8,47. 0,42. 1,41. 4,30. 1,28.4,26. 1,
23.2,19.3, -2.4, -3. 5 ;HRMS (ES) m/z 11 813 (CauHyoN,0,S1+H) "602. 2686, LI 602. 2686.
[0472]

N(CHa)z | By, BE
N H H=: —H ¥ B4 —CH.0H
N 2. HF(ag), CHiCN, 35 °C
o HOio ©OBn 86%
OTBS
JDB1-87 JDB1-108

[0473] 7E 23°C'F, [A /% JDB1-87 (6. 5mg, 0. 011lmmol, 1. Oequiv) M) % 2%¥ O e — A7
B (7 0 2,9.0mL) W IV (3. Omg, 0. 028mmol , 2. 6equiv) o B id i & Hfh
TR G AR E A (latm) AR BAS TR BRSO DR Thre HLRE 524 H
ML ZE L k. WRAAIEW, A3 FE MR FEEZ (7. 0mg) o 1E 23°C R, [0 & A A B 1 L
(4. Bml) I 50 TR A S R 25 28 AR I N U SRUBR /K ¥ T (4896, 0. BmL) o 4 BT Jse VR & 4
A 35 CHM AR IR FHERE 27hr e FH AR — R ZERERE (3. BmL, 25mmo) ¥ K ik 4L
R . WA i S SR G, RIS FLEE AR A Bh )% 24 HPLC 1 F] Phenomenex Polymerx
DVB % 4E (10 1 n, 250 X 10mm, 4mL/min, Y5 A :0. 5% = ZEEAFE T/K T, %5 B :0. 5% =%
LBRAFTHEE - L8E (10 1), 78 350nm #6300 UV) Zi4L=4, i F 500 u L By AR
I 0-20% B AT L PERRFEVENL 40min. WCERAE 35-45min i H B UG (L 1R 5 A2 I 4 LA
AR R . PR T Iml FEE, HWERER (20w L) 4bPEz HBE 5 e di LA A
M AR JDB1-109 hRE: (3. Tmg,86% ) .

[0474] 'H NMR(500MHz, CD,OD, %t 8 ) 88.79-8.77 (m,2H, pyr-H)7.91(dd, 1H, ] =
6.8,6. 8Hz, pyr-H),4. 12 (s, 1H, CHN(CH,),) , 3. 41-3. 22 (m, 2H, CHH’ CHCH,CHCHN (CH,) ,,
CHCH,CHCHN (CH,) ,) , 3. 11-3. 00 (m, 8H, CHH’ CHCH,CHCHN (CH,) ,, CHCHN (CH,),, N(CH,),)
2.34(ddd, 1H, J = 12.9,4.4,2. 4Hz, CHH’ CHCHN(CH,).), 1. 77 (ddd, 1H, ] = 12.9,12.9,
12. 9Hz, CHH’ CHCHN (CH,),) ;HRMS (ES)m/z 114445 (C,oH,,N,04+H) “400. 1508, SZE{H 400. 1504
[0475] S5 6-10- 4R A2 Gl

[0476]
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1. (COCY),, DMF, CH,Cl,

@:C”ﬁ 2 W), DMAP, i @ECHS
CO.H CO,Ph

99%
JDB1-113-SM JDOB1-113

[0477]  7E 23°C'F, [a] & JDB1-113-SM(500mg, 3. 67mmo1, 1. Oequiv) FIELEESL (367 1 L,
4. 22mmol, 1. 15equiv) [ G FHE (20mL) ¥ A AN, N- ZFFEEFREEZ (200 L) o A
BRI ZVRE IR M . 7E 23°CRHEHE 80min Ji, MRS (863mg, 9. 18mmol, 2. 5equiv) (Mt
WE (890 1 L, 11. 0mmol, 3. Oequiv) A1~ FRELGIEMENE (3me) o KTV IRAE 23°C FHEHE 90
A0, IS N NS BRBR 22 K s (pH 7. 05,0. 2M, 5. OmL) » RS 7E/K (30mL) 5 4
B ZBE (50mL) 2 [A) 70 Bd. A 54 50ml 28 B2 BUK AR .. S IFANLEIFHEA S
B7KEE (50mL, 1M) , EhyK (50mL) 5’6 o2 HLbE Ja KBBR8 o (BHT 48T 1S Ik
4, PRAF LR Y (850 = e ) o W REEFEZEHNT (256 © 75 LR LG - Okt ) Al
Wy, Ao AR S JDB1-113 (774mg,99% ) -
[0478] R0.43(3 : 7 ZFRZHE - ©%t) ;'H NMR(300MHz, CDC1.,) 6 8. 18(d, 1H, J = 8. 1Hz,
ArH), 7. 49-7. 20 (m, 8H, ArH, OArH),2. 69 (s, 3H, ArCH,) ;"*CNMR (100MHz, CDC1,) & 165. 8,
150.9,141.3,132.7,132.0,131.2,129.5,128.5,125.9,125. 8,121. 8,22. 0 ;FTIR( 4l
B2 ), em 3046 (w), 2923 (w), 1739 (s) , 1594 (m) , 1487 (m) , 1287 (m) , 1241 (s) , 1189 (s) ,
1159 (m) , 1041 (s) , 733 (s) ;HRMS (ES)m/z 11545 (C,,H,,0,4NH,) "230. 1181, SZIE 230. 1187.
[0479]

W N{CH3),
CH; Q:‘;;( LDA, HMPA
OTBS 85%
JDB1-113 DRSS JDB1-114

[0480]  {F -78°CF, [ — SN L% (7. 41 L,0.057mmol, 8. 3equiv) [KIPYE M (0. 50mL)
WP IONIE - TR Sk (1.47M,38. 01 L, 0. 0565mmo1 , 8. 26equiv) ¥ l. # ATk
[ NAR A P A RS 2 UK (10min) , [N S, Bl S AT L4 H1 22 -78°C. £ -78°C T,
] ESCHIER AP A IS BB L (13.91 L,0. 113mmol, 16. 5equiv) » H T 1578
EYIDLFE 5 B, IR TE B — BB . 1E -95°C T, 5 & 5 8 B 43 1 80 8 1 I N g
JDB1-113(10. Omg, 0. 047 lmmo1, 6. 88equiv) F14 Hi DRS6 (3. 3mg, 0. 00684mmo1, 1. 00equiv)
PIVYERERE (0. 50mL) FH o TRk 4L EBIR S5 W4 30min FHE 2 -70°C HF# 5 HAEBERR
PREE MK (pH 7.0,0. 2M,5. 0mL) 5 &% (20mL) Z (A 53 Fl. 7 B-ANUAHFFH 53—
Hr 20-mL S PG AEBUK AR o« & A WU IF KO B 58 o (UM 22 T v v 0T 9k 4
AT AR, (S BhHE % HPLC {8 Coulter UltrasphereODS & #E (10 1 m, 250 X 10mm,
3. 5mL/min, 7 A 7K, %551 B : FIEE, 75 350nm A5 UV) 4ifk ™4, T/ 500 w L B R 54
FIFH 85-100% B FEATZeERE FEVENL 30min. WARLE 25-30min M HY IR UEAE (105 Bi ) Jf 9K
4 LLAE i B L[] AR 7 B JDB1-87 (3. 5mg, 85% ) o

[0481] R0.46(3 : 7 4 R & FE - & %) ;'H NMR(500MHz, CD,C1,) 6 15.53 (s, IH, %
B ),7.94(d, 1H, J = 7.9Hz, ArH), 7. 54-7. 28 (m, 8H, ArH, OCH,ArH),5. 37-5. 34 (m, 2H,
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OCH,Ph) ,4.05(d, 1H, J = 10. 7THz, CHN(CH,),) , 3. 24-3. 18 (m, 1H, CHCH,CHCHN (CH,) ,) ,
2.99(dd, 1H, J = 15.5,5. 6Hz, CHH” CHCH,CHCHN(CH,),) , 2. 88 (dd, 1H, J = 15.5,15. 5Hz,
CHH’ CHCH,CHCHN (CH,),) , 2. 61 (dd, 1H, J = 4. 4,10. 7THz, CHCHN (CH,),) , 2. 54-2. 44 (m, 7H,
N(CH,),, CHH’ CHCHN(CH,),),2.14(d, 1H, J = 14.3Hz, CHH’ CHCHN(CH,),) ,0. 86 (s, 9H,
TBS) , 0. 25 (s, 3H, TBS),0. 12 (s, 3H, TBS) ;"*CNMR (100MHz, CD,C1,) & 187.8,183.0,182. 8,
182.4,167.7,141.7,135.4,133.4,130.9,129.0,128.9,128.9,128.1,127.5,126.5,
108. 5, 106. 8,82.1,72.8,61.5,58.5,46.9,41.9,38.6,29.0,25.9,23.1,19. 1, -2.6, -3. 7 ;
HRMS (ES)m/z 5453 (CyH,N,0,S1i+H) '601. 2734, SZEE 601. 2730.

[0482]

1. HF(aq), CH:CN, 35 °C H gl(CHs)z

2H, #E '-H OH
T 24 B E-CH;0H
NH,
CHO:O O

OH

JDB1-114 JDB1-130
[0483]  7F 23°CF, [ & A 4l JDB1-114 (15. Img, 0. 0251mmol, 1. Oequiv) Y Z i (10mL)
W BN GE RNVARPINANE R (1. 1mL, 48 % /KW ) o 1F 23°C N, B3RS E
FUBiHE 12hr, Bl JE 23 NS KHPO, (4. 7g) BI/K (50mL) H1o A3 £ £ BE (3X 25mL)
EUUTHREW . A I ANV H AR T8 . I TR IR A 087, 315 5%
AR TP RARE (12, 2mg,99% ) o [nFR I A lE - 493 Okt (1 ¢ 1, 3. 0mL) ¥
PO NAE TR o R R B R S Al AR (latm) SHER FAS R K Td iR
EWAE 23°C R R 20mine 7E Smin P, BEL IR IR (bR b S (0 . 2 AR ZE L v O NVIR &
V) o P PEAAAG P A K (13mg) o 5 Bl 2% 28 HPLC i ] Phenomenex Polymerx DVB 4%
(10 1 m, 250 X 10mm, Y3 5mL/min, %57 A :0. OINHCL, %57 B : ZJE , £F 350nm #5390 UV) Zfifp =
V), A 450 v L 5 A IR HFKEY) (10me) 1) F R SRR (73 Wkt ) HH 5. -50% %
B AT 2 MRS FE VRN 30min. UXAELE 16-22min B HY BUGAR ROl It 4 3k 46 LA A 1 €60k K
REEER 10— Bis 3R 2 (JDB1-130HCL) (9. 1mg,91% ) .
[0484] 'H NMR(500MHz, CD,0D, #h [ ) 67.96(d,1H, J] = 7.3Hz, ArH)7.51(dd, 1H, J
= 7.3,7.3Hz, ArH),7.39(dd, 1H, J = 7.3,7.3Hz, ArH),7.30(d, 1H, ] = 7.3Hz, ArH),
4. 04 (s, 1H, CHN(CH,),) , 3. 31-2. 99 (m, 8H, CHCH,CHCHN (CH,),, CHCHN (CH,),, N(CH,),) ,
2.87(dd, 1H, J = 15.4,4. 3Hz, CHH’ CHCH,CHCHN (CH,),) , 2. 61 (dd, 1H, J = 15. 4, 15. 4Hz,
CHH’ CHCH,CHCHN (CH,),) , 2. 21 (ddd, J = 12.8,5. 0, 2. 5Hz, CHH’ CHCHN (CH,) ,) , 1. 66 (ddd, 1H,
J=12.8,12.8,12. 8Hz, CHH’ CHCHN(CH,),).
[0485]  Sff 7— HAAAN[EILE A1) 6— A VU P02 B A 2 R T iR AR e e MR I 45 & a2
[o486]  FEVUIRZE K, I A M7 =R I T IR b i 38 B 25700 38 1) 6 M 40 DY B4
FRmNER (B 15A T 2) FKEME (K16 1 3) . 5H 6- F I M AR AH E,
6— it A VU B 2 28 2 A 24 ORI o R Ak 22 A58 M H AR B 1058 57 S5 2Bl 3 R 2 e
(Stephens 2 A, J. Am. Chem. Soc. 85, 2643 (1963) ;M. Nelson, W. Hillen, R. A. Greenwald,
Eds. , Tetracyclines in Biology,Chemistry and Medicine (Birkhauser Verlag,Boston,

2001) ;2% H RS AOFAATCH ) o BAR, H AT 6 ke e RAEY) & A Be g 3
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I AL ARG (i, DU ZR ) Iy SRR R B K73 B A&t 1 4] 2, 5 2 [
15A HI) D- FRARER SR 4 TN 5 TS5 R el an kR ER 6 (] 16A) SR R 48, H T
DISERIAT I S50 58 5 A, PRLIGAE OB B AL 22 Ak 7 rh i A8 e X e 5 4 K 3 ARG
R AA R I A, TATTRGE T H T B 28 TR RS il S 44 AR 4
6— it 460 DU PR 32 28 1 o 1) T AT R e o FRATD T R P 2 42 JG L BB 3 AL AB i 44 7 5 8 (
16B) 5 & Bl AR D- BRATAAR ) 5 WA A i 6 - Bl 4 DY R 2228 (FE O f B B R 2
B, JFCARE TR EEEE (1B 1A PR 2) ARERRA 4 R0 5 (] 154) VIR ER 6 ([
154) LK E 6- i VYR = KB H S

[0487] ¥ JJm 3 C- BRAai& (AB+D — ABCD, K&l 15B) G R 7 V2 [ SR B AR i 2 O ANTE 45
A VUER 2R 5 40w R A T AR F O A A e B R 1AL T AB A BXA (D E. Brodersen 4%
A, Cell 103,1143(2000) ;M. Pioletti Z¢ A, EMBO J. 20,1829(2001) ;5% B LAg| H K /7
KIHALRIH ), B AARVEAE D- 3 b B B S 458 K 1 45 74 03, Ty HL Co¥ ik 45
Fy o2 AR v IR 40 i Bt ) T Bt SEE IR IR i 1 25 I ¥A 2= (P. —E. Sum, P. Petersen,
Bioorg. Med. Chem. Lett. 9, 1459 (1999) ; LL5| HI 77 sOF AASCH ), RIVRAT D- S BUALSE
PIKVE IR Z AT Y e —SE], HARARIE SLAE FDA PR T & — Pl Hyg 1Pt A2 % (K. Bush,
M. Macielag, M. Weidner—Wells, Curr. Opin. Microbiol. 7,466 (2004) ; LA 5| FH 1 /7 L IF A
AXH) o &G b, BB S E ABCD B RGR LM BB R G 7% HE E D 8k
CD RUARFFLG, an N AFT BN « (£)-6- 4 —6- LRIV E (I E, 25 MER, %KY
A 0.002% ) ) Woodward & /% (J. J. Korst 2 A, J. Am. Chem. Soc. 90,439 (1968) ;L5 | FH i)
TR FEAARTTH ) L (£)-12a- 5 —5a, 6- i /KU 2= 1) Shemyakin A % (A. 1. Gurevich
% N, Tetrahedron Lett.8,131(1967) ;LAGIHIM NI AARTH ) F1 (+)-5- A VUM %=
(+FH, 22058, P E 4 0.06% ) 1 Muxfeldt 4 % (H Muxfeldt %% A, J. Am. Chem.
Soc. 101,689 (1979) s AGI 7 LTFAARICH ) o AL —F A TF () - IR R A S
A, Ho B D- A BEIE (A BRRETAR, 34 AP IR, 77508 0.002% ) JH4G (K. Tatsuta 55 A,
Chem. Lett. 646 (2000) ; A5 I 77 IFAARCH ), Wie A Ak A SRR R G
F3&E IR 5E 2 Stork SERE[F) (£) -12a- B VUM R A% (16 PR, %8 18-25% )
(G. Stork Z& A, J. Am. Chem. Soc. 118,5304 (1996) ; L5 7 RIFAASCH ) o JaE 5T
R T % Al e 2 VU ER 224 P s Kk 1) Cl2a S84k (L TEVEH 12a— B4 YRR Z AR h JE i
B ) 5 I SE R NINAE S i T7 55 45 R PTIESE 258 (J. J. Korst 28 A, J. Am. Chem.
Soc. 90,439 (1968) ;A. I. Gurevich Z& A, Tetrahedron Lett.8,131(1967) ;H. Muxfeldt %
A J. Am. Chem. Soc. 101,689 (1979) ;% B LAGI IR 7 A AATCH ) o 1] 72 B B 1Y,
A Cl12a AL ] KR s bi i A G (W. Rogalski, inHandbook of Experimental
Pharmacology, J. J. Hlavka, J.H.Boothe, Eds. (Springer—Verlag, New York, 1985), % 78
4,59 5 2 LB 7 TR ) o BATIFFTILR 6- B S VUIR 25 B 7 1410 3 2R AR
SEHAETRFANE— L5 N Cl2a 25 (B 16) FFAE AR BR b i A i) 37 A rh O il
& AR £ eI F L A TR A- IS OISR 2 5 TR B e, AT
H T Stork 1 Haggedorn kit H I & ) 5— "R T IEmMIE ] (G. Stork, A. A. Hagedorn,
ITT, J. Am. Chem. Soc. 100,3609 (1978) ; LL5 | HIF 57 sIFAARICH ) L 3K CAHGIESE W AE H AT
T AR B ERAVE R ESH, R A- IR0 — R IL B L R mET T R
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[o488]  FRATTHY 6 JId 8L VU 22 26 Rl A A B 407 0 BT ) 5 A% T PR 4 40 I sk B4 — 52
FEAL 2K B B2 JT 4f (A.M. Reiner, G.D. Hegeman, Biochemistry 10,2530 (1971) ;A. G. Myers
&N, Org. Lett. 3,2923(2001) ;2% HLAGI I X IFAASCH ), BL 79 % Y7 F8 AL i
9 (& 16), Hree > 95% (90-g/ #it, £ 13g/L, &l 16) o fléit /=4 (9, m~CPBA,EtOAc) fIf%
Bk - DI FIFREAL SV L 83% [ e it o — B AL 10 (KBl 16) BRfbit ™4 (=
PR AR e 2 U0 At ) 4R A — AR B A IR I E = R AR R IR A — T 9 — AR Aot
Tl (345 . ) /74E N AL IR E ALY, DL 70 % 1) 7= R AR LIRS 11 (18 16) (A. G. Myers
N, Org. Lett. 3,2923(2001) ; AGI 77 LIF AT ) o S50, 78 CA AL IE - T 2
B I T BB 1) 4 PR A DAEE IR AR B LR 45 1K) 3— R 5 R A AR AR
e (D. M. Vyas, Y. Chiang, T. W. Doyle, Tetrahedron Lett. 25,487 (1984) ;P.Pevarello,
M. Varasi, Synth. Commun. 22,1939 (1992) ;5 B LAS|H B 7 2N FFAARSCh ) sl 2 i 74k,
HBE R A AL R (18 16 TP 12) IIANFREEENS 11K 16) ™, T2l 13 (73% )
(P 16) o 7E—HAFE R LA S B Ut S BEP BR AT 13 (1] 16) 75 60°C T 2H T =%
AR AL (Bmol% ), XML FEVEM S BREHE ™) (TFA) FOMG T ke REmE, BL 62 % (17
O (fEBPREE A ENTAL T ) FRE=FRR AB B A 14 (18 16) . 515, 13 2 14 4L (K
16) A4EE Seiiid N, N- — P IR 20 S S iAs T ZE IR AL WD ) SN- 5 1R FFIN IR Bl 5 T8 1 N 86
thIFHEAT [2,3]-0 EHERI— AL T Sommelet-Hauser EHEAJILFE (S. H. Pine, Organic
Reactions, 18,403 (1970) ;A5 | BT LFFALICH ) o (& 14( K 16) HATFEK AB
HAE M7 AR 2 BL S o = BUA) N, N= R s R A, (Al X— S 4k &6 v 20 i AR AIE
52) BT FAVER T4 18 AB ARG ER 7 (4 DN ER, 7308 49%, 8 16) K —a — Fa 2t —6- i 4
VUIRZL 1) AB BT R4 T S (8 AU ER, F= 4 56 %, I 16) — 3 1 WL AP (R 4A, 1 R ST IR
[0489] & V& 8 AB R AR MG 7 (B 15) , 7E = 2R EE AR R R — LR MR AAR — A 2k
ARERELEE M (B Jaism, — P& ) f7E P A R4k 14 #ATIE R AL (A G. Myers,
B. Zheng, Tetrahedron Lett.37,4841(1996) ;LASIHIHI 72 IFANACH ), DL 74 % ) P23
AR IGIE 16 KM (HCL, FEE) 16 i ARG ZE RS [, 484k (IBX, DMSO) Frf3 /s
NIFERE (M. Frigerio, M. Santagostino, Tetrahedron Lett. 35,8019 (1994) ;A5 H K77 =
FEAACH ) FEARYT (TBSOTS, 2,6— —FIZEALRE ) Fl4 (KL) FEE (carbinol) (E. J. Corey
SN, Tetrahedron Lett. 22,3455 (1981) s LASI 77 AIFAATCH ), LA 66 % 7 3
(TEPREERZEN G ) UL 7 (Kl 15) 3 AP ER) o A S8 KA A 2K 741, 1A
& 14 (&l 15) & H A i 8 (1 15) , B 5-a — 23k —6- B4 VYR = 1 AB A f4 . 1741
B4 14 (1 15) 2 a5EmRE 16 R4 COREEE AL ) A A T 1 S8 R IEAT AR X i AR e 42
TSN (F. A Davis 5 N, J. Org. Chem. 57,7274 (1992) ; LASI K7 X IFAASTH )
(99 . 1 #EFEHE) FiMislow—Evans BEHF (E. N. Prilezhaeva, Russ. Chem. Rev. 70,897 (2001) ;
CL T RIFAARSTH ), L 66 % 7 28 AL el N 26 17 (4 P8R ) o b v 22
SR B v A XS IR AR 3 P T A — A i e e 4 (B8 4T N I ZE [R5 A1k )
AT HRANEAR T EEN . A HR PR NEMRRI G A AR 17 (& 15) J5, KHiT
AR 7 (Kl 15) & RuiIsE 3 IR FHIRKE I A5 IR 2 IR LA 85 % ™ F H A0 B
i 8 (K 15) (=% 4 56% HH 14 4] 8 MBI, ) .
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[0490]  fEBYPT A4 E BEA AL AL LA — R 7 XA A 6- i UM = 7Etbid 7%
o, AB YA 7 8 8 (K] 15) 58 PSRN RIBK 1 B 1 D- BRAT A4 AE Michael-Dieckmann & M7
H)rp{E 4 (T. -L. Ho, Tandem Organic Reactions (Wiley,New York, 1992) ;A5 H /7 JF
ANARICH ) TR 2 ANk - BB 6— Bl DU PR3 1K) C— 36 (&l 16BL 17 AT 18) o ik i 4 i
FEVTME BN B AB BIPA 8 FFUAI (5 - 3% 3 DA (B 1T SREEGuE . X B 5 H R
HaR4 5 AP IR (57508 42% ) AW D- BRTHE 18 (4. 5 45, LDA, TMEDA, THF, -78°C )
FARY, R I N E 8 (1 8, 78 — 0°C ), LL 79% HI/=3% ({fE5 B rp-HPLC 264L)5 )
PRft 2 e A R A M U =BG 19K 17) o HERIRPEE] @ NP, 7
N 90% ) Faitk (rp-HPLCO) A EhiR (0 - &z (18 MNP IR, BT R M ™% N
8.3% ). AMVIMEW 19 KB 17) WL EMAA RN E &R 2 A R, R
FEHE ERT K 4 FhAEXT B S A R =4, {H 3= B AR Rl — PR T (BaR, 6R) X R T L ANAEY)
TEME 6- IR U Z 2RI ). PEFR 6-epi—19 (& 17) (1170 B3R5 mle 546 44 % 5t 7] 75 B
) rp—HPLC #rh0 s (P2 % << 7% ). Michael-Dieckmann ¥4k e %41 (T. -L. Ho,
Tandem Organic Reactions (Wiley,New York, 1992) ;ULg|HK T RIFAALLH) HIGHE
45 — F 2K R RERH & 710454 (F. J. Leeper, J. Staunton, J.C.S. Chem. Comm. , 406 (1978) ;
F. M. Hauser, R. P. Rhee, J. Org. Chem. 43, 178, (1978) ;J. H. Dodd, S. M. Weinreb, Tetrahedron
Lett. 20,3593 (1979) ;¢ B LAGIH BT X FEALRICH ) fEE KA Z e p £, (H3K
AV IR B S AT AR S 1 v B BT W AR e R 1% o 1 TR A IR R4 & T i A R JE R
A5, AR THAE— ] Se S B W RGP 4T (White 58 A, J. Org. Chem. 51,
1150 (1986) ;L5 BT XIFAARICH ) o FATWIM R :D- 2A[118 18 (B 17) R FEBEIE 4]
FRIAFAERS T D AT B SR 73 BB T A B il SR R oe 2 s 1) B B8 1 RTBK — T A1
B 128 Michael BRSO, AH T A3 NS AR G« BVF S 55486 S AR B, A2 19 (
17) WSEA O I 7 (B 18, 4 H 1) “PATHAL 18, 48 rp-HPLC 4ifb 5 Lh 81%
(7= R RS2 R TR () —6- TR VYIA R, P AERT AR e et > 20 ¢ 1 (HEXTB R
T PRE s[RI SR 7 5 HE AR C6 A7 HE IR 22 [ e A I 2D B AR i e 1k o IR B, T i X &%
A7 A 1 ToEs 7 SR i AT s CanB B ) JLFER L —PEHEAT 7 08 B, AR Rk R
SRVUIRZR 1Y) Cha— SLARAL2EAAR, (H H IR AR OO B R AN B T

[0491]  Wigk H 2-5 (Kl 18) S5l P, A R LA IE B 46 6 N FF AN R TA72E H D- 31
A 18 (K 17) 48 — 2R FIRERFN & + sl il B BA A RS/ I4R — B 28 IR AR & 1
UG IAH OGP 21 AT & BB B D- BRI 28404 4 F1 6 (1 1), i A = ATAEM 6 (B 18) .
TERFRMETE A, 5 EARAL A BRI AR AR — 2 R M6 P B+ I B AR 4k o A T4 B 3-5 (1
18) , S AETEAET 7 AFAE Pl kb (48 3) Bl - ks H (58 4 M
5) 5 Hb SE B B A2 i 7ERUHE I 1 2R O TR ] B8 A ARV 2 AR SR AR AL T ROV R
A1) CE, 7 (RGTEEAL ) 78 77 T B A R A A 3R A NI BINZ I  IE R v E R 2 i A
FSCIH B - SV B DA — e S SRR IR I AR — R R IR (4% H 3 F1 4), fESGATHE 5T
CANFAE B ) (F. M. Hauser 58 A\, Synthesis72(1980) ; LAG T X FHAARITH ) .
I Ja, W B R B AT )R - SRS HRIE Al - PR PRER B 1 (4H 4 #i15) 2
KA S

[0492]  JITIR & B 91 ) A5 3 5 VA B P v 3R 1R RE AR il 46 2 2 1 HH TP ik ik i 25
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VURRZ R (&l 5-20me) o 7ERGMUPTi =D iAE AT H 5 e 22 [ A LA
5 M 2 [CE A HLAR (1 18) et & — R i /NI EE (MIC) o 385 ik, ¥ ER
T 6 (K 18) T s Hls P i 1t , HAE BTl g fRAR A == ICRH PR B RR CRLHEXS DY 34
HPEREERZN T ER B ADPUERREE) 50U 5 BA SR BE M.

[0493]  SZI%

[0494]  —fXFESF. BRAES A UL, & W PTE R NVAEAL T IEG R T H B & A B
(VBT [ R FE B 22 250 ) Schlenk (Kjeldahl JE ) I A HEAT o 30 I v 5 2% oR AN A0 22 /5 4
TSR SO U MR VAR RS . T AEZ 26Torr (BN ES ) NIHT e 25 R K
WATA NI o AT FHRERR (60A, brvlEgn ) S bRIs AR Z 4T, W Still F Ak (Still,
W.C. ;Kahn, M ;Mitra, A. J. Org. Chem. 1978, 43, 2923-2925 ; VA3 | FHI\ 77 KA ) o A
£ 0. 25 22K 230400 Bl (27651 (254 25K ) BT ) PERAT B SBIB AR S it 47
W2 BT W AT H R R T2 M/ B i TAH IR BT Fle B — X — 157 7 1 1R R Tk 5 VR 4k
MAE—HCTAR B ndie >k B4 2 E TR .

[0495] kL. TR LEGHIT BREA, TAIRSN. = —RANEK N, N, N,
N’ — PYFEEE 2,3 — % .DMPUHMPA FI N, N— — S TRk S I/ WAV B A4S 7518,
5 By Pangborn & A [ 5 144040 — S e IR DU . AR 28 (Pangborn, AL B. ;
Giardello, M. A. ;Grubbs, R.H. ;Rosen, R.K. ;Timmers, F. J. Organometallics 1996, 75,
1518-1520 ; LG5 XFFAARICH ) o

[0496] 2% 4. f# H Varian Unity/Inova 600(600MHz) . Varian Unity/Inova
500 (500MHz /125MHz) 8% Varian Mercury 400 (400MHz/100MHz) NMR S 30 3% i 7 i
P (H NMR) 5Bz 354 (PC NMR) o LA ppm Ry 347 (8 2 5)) sl T4 2= B HAE N
NMR %577 P ) 4% 52 8 (CHCL, : 6 7. 26, C,DH : 8 7. 15, D,HCOD : & 3. 31, CDHC, : & 5. 32,
(CD,H) CD,S0 = 6 2. 49) o LA ppm A 847 (8 Z ) kAl = 88 IR A i i e it 2 1
(CDC1, : 6 77. 0. CD, 8 128. 0.D,COD : 8 44. 9, CD,C1, : 6 53. 8. (CD,),S0 : § 39. 5) » FIE IR
R A 2 EME (s =5 d =00, t ==1§. g =PI m =Z0&, br =514 ) .
U Bh Hz tF B S R HEAT » 8 Perkin—Elmer 1600FT-IR JGil X275 K LMkbr
FESRAZ LA (IR) i BRI O (em ) WIHRE (s =5fm =% w =55,
br =58 ) FAHEAT (1G240 ) o 8 FHEC A B8 UR Y JASCODIP-370 %05 Je 6 {3 i e e e o
{#HH Harvard University Mass Spectrometry Facilities 3K{5 Bt i,

[0497] () - N FERI G

[0498]  FRALIDEE .

[0499]
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1. LDA, TMEDA,
Et THF, -78 °C

copn  2-78°C-0°C
OBoc BnQCO |, N(CH;),

79%

[0500] 7E-78CF, M N, N, N/ , N='" DA L% — % (391 L,0. 26mmol,5.5 & )
M5 A (341 L,0. 25mmol, 5. 1 248 ) A7 T VYA MM (ImL) HIVEW P M IE - T
R O ke (1.55M, 1551 L, 0. 240mmol, 5. 1 48 ) ¥Wil. # AT RAE WA -78°C FEIZ!
e 30min, WINE BV EE B M —IRIE 2- (R IR ) -3- LFERTEREM - T HEME
(73.0mg, 0. 213mmo1,4. 5 & ) VISR (ImL) Wl ¥ IRIRAEIREGWIE -78C
FIZL0HE 7omin, BE 5 A B EE B I G 8 (30. Omg, 0. 0474mmol, 1 45 ) ¥ VY S
(ImL) ¥ R A EIREGWE 2h TR AR 0°C. Bl 5 Il vKi% 1= W) s WAL R TR
PR MKEH (pH 7.0,0. 2M, 10mL) 5 =& 48 (10mL) Z B 4rEd. 43 BAHUAHFHA 2 4
LomL S FEE— 2 BUK AR . & A VUAHITH KRR T4 i T IRiE Tk
YRRV, PRI AR . 1EBh 448 HPLC {# HH Coulter Ultrasphere ODS 4% [10 b m,
250X 10mm, 7E 350nm £ UV, 7= AR 400 0 LCRFEE ) A FEE -7k 9 ¢ D #HATEE
FUGENE, PLIE :3. 5ml/min] ZiAL ). WLAEAE 36—42min HHTRBENE H 30 7 FF ok 4a, 3 L 2
AR Xt e R AR AT U NI ) (33. Omg, 79 % , VB (A i 44 )

[0501]  R0.35(1 : 4 ZFRLMES - ©%¢ ) s'H NMR(500MHz, C,Dg) 6 16. 55 (br s, 1H, 4l ) ,
7.26(d,2H, ] = 7.0Hz, o-ArH),7.14(d,2H, J = 7.5Hz, ArH),6. 85-7. 05 (m,6H, ArH),
6. 66-6. 74 (m, 2H, ArH),6.51(dd, 1H, J = 9.0,1.5Hz, ArH),5.73(br d,1H, ] = 4.0Hz,
BnOCO,CH) , 5. 17 (d, 1H, J] = 12.5Hz, OCHH ' Ph),5.03(d, 1H, J] = 12.5Hz, OCHH ' Ph),
4.99(d, 1H, J = 12.5Hz, OCHH' Ph' ),4.93(d,1H, J = 12.5Hz, OCHH' Ph’' ),3.58(d,
1H, J = 11.5Hz, CHCHN(CH,),) ,3. 35(dd, 1H, J = 12.5,4. 0Hz, CH,CHCH),2.99(d, 1H, J =
11. 5Hz, CHCHN (CH,) ,) » 2. 56 (dq, 1H, ] = 12. 5, 7. OHz, CH,CH) , 2. 18 (s, 6H, N(CH,),) , 1. 33 (s,
9H, C(CH,),) , 1. 16(d, 3H, ] = 7. OHz,CH,CH) , 1. 11 (s, 9H, C(CH,),) , 0. 61 (s, 3H, CH,) , 0. 36 (s,
3H, CH,) ;°C NMR(100MHz, CDC1,) & 189.7,186.3,180.9,178.4,167.9,154.7,152. 1,
150.8,145.9,136.1,135.5,133.9,128.7,128.6,128.5,127.3,123.8,122.7,122.6,
108.9,105.5,83.0,82.9,74.8,72.4,69. 2,60.8,52.7,43.2,38.4,27.5,26.6,19.5,
16.3,-1.8,-2. 7 ;FTIR (4l ) , cm ' 2974 (w) , 2933 (w) , 2851 (w) , 1760 (s,C=0) , 1748 (s,
C=0),1723(s, C=0), 1606 (m), 1513 (m) , 1471 (m) , 1370 (m). 1260 (s) , 1232 (s) , 1148(s) ;
HRMS (ES)m/z #5545 (C,xH,N,0,,S1) '881. 3681, 5246 {H 881. 3684.

[0502]  EfRPDIR1 .

[0503]
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100%

[0504]  {E 23°CF, [ &K 0 FRSEE I H I A= (33. 0mg, 0. 0375, 1 &) L
i (7. 0mL) VIR 28 TR S N 2528 HP I N IR S IR KV (48wt %, 1. 2mL) o 1315 )
7 23°C R RIZLBFE 60h, Bl fo 3 A& AR A 8 (7. 0g) B7K (50mL) . {FH L L
(3X20mL) ZHFIFIREY) . A FFANUHIF KRR T . SIS TR BIF k40 18
VS BRAEHER A B AR (25. 0mg, 100% ) o W)L — S 4Ll m T F
B’

[0505] R0.05(1 : 4 ZFRZLME - ©%¢ ) s'H NMR(600MHz, CyDs» crude) 6 14.86 (br s, 1H,
enol), 11. 95 (s, IH, Z5®y ), 7. 23(d, 2H, ] = 7. 8Hz,0-ArH) , 7. 14(d, 2H, ] = 7. 2Hz, 0-ArH) ,
6. 94-7. 02 (m, 6H, ArH) , 6. 86 (t, 1H, ] = 8. 4Hz, Arl) , 6. 76 (d, 1H, ] = 8. 4Hz, ArH) , 6. 28 (d,
IH, J = 7.8Hz, ArH),5. 46 (dd, 1H, J = 3.6, 3. 0Hz, BnOCO,CH) ,5. 12(d, 1H, J = 12. OHz,
OCHH ' Ph),5.04(d, 1H, J = 12.0Hz, OCHH ' Ph),4.92(s, 2H, OCH,Ph),3.41(d, lH, ] =
9. 6Hz, CHCHN(CH,),) ,2. 82(dd, 1H, J = 9. 6, 3. 0Hz, CHCHN(CH,),) ,2. 65 (dd, 1H, J = 13. 2,
3. 6Hz, CH,CHCH) , 2. 78 (dq, 1H, J = 13. 2,7. 2Hz, CH,CH) , 2. 05 (s, 6H, N(CH,),) , 1. 04 (d, 3H, J
= 7. 2Hz, CH,CH) ;°C NMR (100MHz, C,Dg, FH1H] ) 6 193.4,186. 2, 181. 3,172. 3,167.9, 163. 3,
154. 6,145.8,136.6,135.8,128.6,128.4,127.2,116.8,116.0,115. 6, 107. 6, 104. 7,76. 8,
73.9,72.5,69.5,60. 3,48.7,43.0,41. 8,37.5,15. 3 ;FTIR( 4l # J% ), cm' 3424 (m, OH),
3059, 3030, 2925, 2857, 1744 (s, C = 0),1713(s, C = 0),1614(s), 1582 (s), 1455 (s),
1252 (s) ;HRMS (ES)m/z 155453 (C,,H,,N,0,,+H) "667. 2292, SZEG{E 667. 2300.

[0506]  HARPILIR 2 .
[0507]

W, SLE
————

0%
= () BNBER

[0508]  7F 23°CF, #44E 5 (7. 00mg, 0. 0657mmol, 1. 75 4 & ) —kKMEMAKR A FRFRFI
7= (25. Omg, 0. 0375mmol, 1 & ) (7 T VY - FEE (1 ¢ 1,2. 0mL) B . @i
PR S FHAF S (latm) THAR S ANE TR FHE LI BR800 A 1 4e
S BURLELE, {AAE bmin WSS BB EE LR . 78 23°C R I i (0 5 ORGPk 2h, b5 4
HfRAE S U8 . WAV, PR AL s ey R . (5 Bl 2¢ Y HPLC 48 1] Phenomenex Polymerx
DVB & 4% (10 1 m, 250 X 10mm, 7F 350nm £ UV, %55 A : FFEE -0. 005N aq. HC1 (1 :© 4), %7
B : &M, SRR 400w L( & 10mg FLERIIAET A) , A H 5% B EATIEASFIPVENL 2min, i
JEAE R 5 — 50% B AT EA EEPEN 20min, Y& 4. OmL/min] 2046/, WHELE 12-17min B
() 50 30 20 o 4, R LB i AR R IR () - 5 & 2= (16. 2mg, 90% ), H 5 R R
i (-) - 5w ))& ZAH R [ RAH HPLC (3t — 35 ), 'H NMR (3 Je & i 5 RAR5R ) 5 2 IR A
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PN ), °C MR, [a ]y, UV).

[0509] 'H NMR(600MHz, CD,0D, £k 2 ) 67.47(t,1H, J = 8. 4Hz, ArH),6.93(d, 1H, J =
8. 4Hz, ArH),6.83(d, 1H, J = 8.4Hz, ArH),4. 40 (s, 1H, (CH,),NCH), 3.53(dd, 1H, J =
12.0,8. 4Hz, CHOH) , 2. 95 (s, 3H, N(CH)CH, ' ),2.88(s,3H, N(CHy)CH, ' ),2.80(d, 11, J
— 12. 0Hz, CHCHN(CH,).) » 2. 74 (dg» 1H, J = 12.6,6. 6Hz, CH,CH),2. 58 (dd, 1H, ] = 12.6,
8. 4Hz, CH,CHCH) , 1. 55 (d, 3H, J = 6. 6Hz, CH,CHCH) ;"°C NMR (100MHz, CD,0D) & 195. 3,188. 2,
173.8,172.1,163.2,149.0,137.7,117.1,116.9,116.6,108.4,96.0,74.5,69. 8,66. 9,
47.5,43.4,43.0,41.9,40.0,16. 3 ;UV &% K {8 (0. 0IM F % HC1), nm 218,267,350 ;[ a ],
—-109° (c=0. 1647 T-0. O1IM FEEHCL 1) ;HRMS (BS)m/z #5243 (CoyHyN,04+H) 445, 1611,
SEEGAH 445. 1603.

[0510] X @Rk %% {5 (The Merck Index :An Encyclopedia of Chemicals, Drugs, and
Biologicals, % 12 ki, Budavari, S. ;0 ' Neal, M. J. ;Smith, A. ;Heckelman, P.E. ;
Kinneary, J. F. , Eds. ;Merck & Co. :Whitehouse Station,NJ, 1996 ;2% H 3496.) :UV f KX
{ (0. 01M FEZ HC1) , nm 267,351 ;[ a ], = -110° (c = 1 £ T 0. 01M FEZHCI 1),
[0511] (=) —6- B VU 22 )5 Rk

[0512]  PLPER -

[0513]
1. LDA, TMEDA,
Et THF, 78 °C
Q:co,Ph 2.-78°C>0°C
OBoc y WCHa)
T _A o\
P
é s} OBn
0O7TBS

81%

[0514] {E-78°CF, [ S A& (171 L,0. 12mmol,3.9 4 &) FIN, N, N' , N/ - JQ
I ORI (191 L,0. 13mmol, 4. 1 &) /7 FPYEMERE (Iml) BB IMANIE - T
BTk (1.65M, 751 L, 0. 12mmol, 3.9 24 & ) KWW ¥ T3 ¥R -78°C it
FF 30min, A A BOVE BT 2 B N — IR IR 2- ( ARAIE I ) -3- LA RIEER IE - T LR
(31. 8mg,0. 093mmo1, 3. 0 245 ) HIPUEMRIE (250 u L) ¥ IR OIR S -718°C
A 90min, B 15 Bhi S4B NG 7 (15. Omg, 0. 031mmol, 1 245 ) {7 T VU E R
(250 0 L) VTR TR EIRE WL 3h AR THEE 0°C. Bl G VKA =W s T AE R
PREE PRSI (pH 7.0,0. 2M, 16mL) 5 5 F 48 (15ml) Z M. 7 EaHMUHEIFH 2 6
16mL R P REidE— B AEBUK A . & A NUAEI K IR 5. s TR BT
WRAGVEIR, P R . A5 Bhiil ¢ HPLC A | Coulter UltrasphereODS 4% [5 1 m,
250 X 10mm, 75 350nm K& UV, 75 5HAAFR 2500 w L( AR ), {6 FIRE - K (89 @ 11) HH4T1E
FEFBERL, Yiid <3, 5ml/min] 24k ™). WCHEAE 39-60min SR UE M H ()80 7 IR ik 4, Fe ft
SIA AR AR AT W AN I ) (18. 5mg, 81% , R E (LR ) .

[0515] R0.37(2 : 8 PU & Wi i - © %% ) 5'H NMR(500MHz, CDC1,) & (s, 1H, 16. 24, %
fig —OH),7.55-7. 50 (m, 3H, ArH), 7. 40-7. 35 (m, 4H, ArH),7.10(d, 1H, J = 7.8Hz, ArH),
5. 39-5. 34 (m, 2H, OCH,Ph),3.92(d, 1H, J = 10. 7Hz, CHN(CH,),) , 2. 81-2. 71 (m, 2H, CH.CH,
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CH,CHCH) , 2. 55 (dd, 1H, ] = 10.7,5. THz, CHCHN(CH,),) , 2. 48 (s, 6H, N(CH,),) , 2. 40 (d, 11,
J = 14.7Hz, CHH' CHCHN(CH,),),2. 31 (ddd, 1H, J = 14.7,9.3,5.7, CHH' CHCHN(CH,),) ,
1.56 (s, 3H, CHy), 1. 55 (s,9H, Boc),0. 84 (s,9H, TBS) ,0. 27 (s, 3H, TBS) ,0. 13 (s, 3H,
TBS) ;'°C NMR (125MHz, CDC1,) & 187.4,183. 1, 182.8,181.6,167. 6, 151. 7, 150. 2, 147. 4,
135.0,134.0,128.5,128.5,123.4,123.0,122. 4, 108. 3, 107. 4,94. 8,83.9,81. 5,72. 5,
61.5,46.4,41.9,39.5,34.9,27.7,26.0,20.7,19.0,16. 0, 2.6, 3. 7 ;FTIR( &4l ¥ i ),
cm! 2923 (m), 2841 (m), 1759 (s, C = 0),1718(s, C = 0),1605(s) , 1508 (s) , 1467 (m) ,
1456 (m) , 1369 (m) , 1277 (s) , 1262 (m) , 1231 (s) , 1144 (s) , 1005 (w) ;HRMS (ES)m/z il & 13
(CoHsoN,0,Si+H) “731. 3364, SZHH 731. 3370.

[0516] {9 .
[0517]

1. HF, CH,CN
2. Hy, 4B

THF-CHLOK
BocO O HOEOQ OBn s
OTBS 85%

[0518]  {E23°CF, M&A KB FIRSZIG LA s =4 (15. Omg, 0. 0205mg, 1 &) 4
& (3. 5mL) ¥V SR T O A5 PO 283k 4 IR K B (48wt %, 0. 6mL) o 4TIk )X
NARAGWAE 23°C NPt 55h, b fE T A S HBEIREA A (4.0 w0 ) 7K (20mg) F1. &
M ClE (4X20mL) 2B R G . & A VAHITFH KRR T g T ot
WAG IS, PR AR . R R T B - YRR (1 ¢ 1, 2mL) o JF m) BT A9
W I — L5 (7. 6mg, 0. 071mmol, 3. 5 & ) o ik faj S b B S B, Bl i H 4l
(latm) AR FANE TR Bk IR GWIAE 23°C i 2h, 52 i fE 28 38 WK
A, PRt kY (10 =50) o {5 B 25 2 HPLC {# ] Phenomenex Polymerx DVB /4t
[10 nm, 250 X 21. 2 222K, £F 365 Z5 K ALK UV, 57 A - FIEE 0. 02N HC1 (1 : 4),%5FB : &
i SRR 2400 0 LOEAA 10 Z g SR R ) , 8 18% B AT IHAEFILENL 15min, B
{1/ 18 — 60% B AT ERFEVENE 15min, FLE :5mL/ 7380 ] 4Bk =) WLHESE 17. 5-22. 5min
SRS 0 o Rk 4, PR T M AR ER IR 6- AR DY3A 5= (8. Img, 85% ) .

[0519]1 'H NMR(500MHz, CD,0D, #h B ) 67.49(t,1H, J = 7. 8Hz, ArH),6.95(d, 1H, J =
7. 8Hz, ArH) , 6. 84 (d, 1H, J = 7. 8Hz, ArH) , 4. 09 (s, 1H, CHN(CH,),) , 3. 03 (brs, 3H, N(CH,)) ,
2.97(br s,3H, N(CH))),2.90(br d,1H, J = 12.7Hz, CHCHN(CH,),),2. 67 (ddd, IH, J =
12.7,12.7,5. 2Hz, CH,CHCH) , 2. 61-2. 56 (m, 1H, CH,CH) , 2. 30 (ddd, 1H, ] = 13.7,5. 2, 2. 9Hz,
CHH' CHCHN (CH,),) ,1.54(ddd, 1H, J=13.7,12.7,12. THz, CHH’ CHCHN(CH,),) , 1. 38 (d, 3H,
J = 6. 8Hz, CH,CH) ;UV g KA (0. 0IM FIEE, nm 269,353 ;[ a ], =-142° (c =0.20 /7T
0. 01M A HC1 7 ) sHRMS (ES)m/z 115545 (CpuH, N,0-+H) 429, 1662, 52 H 429. 1660.
[0520]  DURRZ[K) (=) —D— ERALIE B R0 1 & 1k

[0521] LD ER -

[0522]
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v onY N(CH,),
HaC CH 1. LDA, DMPY, MG H K
YO THF, 78 °C NS |0\N
v/,
N Ncopm 2.-18Co0°C N#
0Bn 0 O WO :Q OUBn
p MCH: OTBS

| N
i0 OBn
ores

7
67%

[0523]  7E-78°CF, [ A& (201 L,0. 14mmol, 4. 6 248 ) [RPUSWERG (2. 5mL) Il
FINIE - TR T (1.67M,80 1 L, 0. 13mmol, 4. 3 X4 ) Wik, T4 15min
FHEZ 0°Co MMAN,N' - ZHETFHER (170 L,0. 14mmol, 4. 5 48 ) HAF FTIZHMA A
£ -T8°C, b Ja & Bk 5 28 I L0 ) S NV NN 2- (CR4E ) —4, 6- — F3Enitng -3 /1
W% 2K FERE (31. Omg, 0. 0930mmo1, 2. 99 48 ) HIPUEME (250 u L) Wl. KT EE OB R
7E —78°C T it dmin, Bl 5 15 B S 28 IO KB 7 (15. Omg, 0. 0311mmol, 1 & ) [ PUERE
M (250 b L) . TR EIREMEA 4h THRZE 0°C. 78 0°C N, M TR IFLL IR S
IO GER (401 L) o Bl J5 0K = U0 W AE BRI B 2% v KW (pHT. 0,0. 2M, 15mL) 5 =&
e (15mL) Z (A5 Ble 3 BANAHIEA 2 6y 15mL & P Gedt— SAEBUKMEAH. &AL
A HU BB S L JCK O BR T8 o i v TR VR IR Aa BV, TR L S iR o 5 Bl
£ HPLC {# | Coulter Ultrasphere ODS & FE [5 1 m, 250 X 10mm, 75 350nm #5531 UV, 71
A K B B R, VE SRR 2500 1 L DMSO, {1 A 92 — 100% B 48 30min BEATHLREDENG, Vi
3. 5mL/min] ZEAL ). CEEAE 21-29min B RIGE M H R340 T e 4, SR 4t 2 IR A AR XSk
AR Y X IS4 (15. Omg, 67 % , ¥R st A 14 ) .

[0524] R0.55(3 © 7 4 MR & BE - & %¢) ;'H NMR(600MHz, CD,C1,) & 16.05 (s, I1H,
fir —OH) , 7. 52-7. 26 (m, 10H, ArH) , 6. 66 (s, 1H, pyr-H) ,5. 57 (d, 1H, ] = 12. 7THz, OCHH' Ph),
5.43(d, J = 12.7Hz,1H, OCHH ' Ph),5.33-5. 28 (m, 2H, OCH,Ph),3.99(d,2H, ] =
10. 5Hz, CHN(CH,),) ,3. 04-3. 00 (m, 1H, CHCH,CHCHN (CH,),) ,2. 84 (dd,1H, ] = 16.1,4. 9Hz,
CHH ' CHCH,CHCHN(CH,),),2.74(dd,1H, J = 16.1,16. 1Hz, CHH ' CHCH,CHCHN (CH,),),
2.53(dd, 1H, J = 10.5,3.9Hz, CHCHN (CH,),) , 2. 51-2. 43 (m, 10H, N(CH,),, Ar—CH,,
CHH ' CHCHN(CH,),),2.07(d,1H, J = 14.2Hz, CHH ' CHCHN(CH,),),0.82(s,9H, TBS),
0. 22 (s, 3H, TBS), 0. 10 (s, 3H, TBS) ;"*C NMR (100MHz, CD,C1,) & 187.9,185.2,182.5,178.8,
167.9,161.9,161.8,154.8,137.9,135.6,129.1,129.0,129.0,128.7,127.9,127.9,
116.4,111.6,108. 6,107.5,82.0,73.0,68.1,61.7,46.9,42.0,39. 2,28.6,26. 1,24. 6,
23.0,19.3, -2.4, =3. 5 ;FTIR (4745 ), em ' 2939 (m) , 2857 (w) , 1720 (s, C = 0), 1593 (s) ,
1510 (s) , 1469 (m) , 1449 (m) , 1326 (s) , 1254 (m) , 1187 (w) , 1157 (m) , 1090 (m) , 1064 (m) ,
1007 (m) ;HRMS (ES)m/z 11845 (C,,H,.N,0.Si+H) "722. 3262, SZIE 722. 3261.

[0525]  HfRP -

[0526]

w  pNCHY2 44, PAOH)IC W 1 WCHak
z : o} THESH TR, CH30H  HsC D A _OH

————— el
: 2. HCl, MeOH HN A NH,
BO O WO :o ©Bn 74% 0O 0 HOHO ©

z’
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[0527]1 75 23°C N, ¥4 Pearlman’ s f#4L%) (10mg, 0. 0094mmol, 0. 68 4 &) MA—k A I
WSS R 2 A Ak TUER IR N P24 (10mg, 0. 014mmol, 1 248 ) fF T A28 Okt - g
(1 ¢ 1,10mL) FR¥E P o e fe] s bt s boi bl fm Al 2R (latm) HH7E R AR
LI R BTk s VR A P)AE 10min WAS R4k, 7E 23°C N HiH: 2h ), & iR 18 28 1L 08 & B
REVIFRARIER . K MR s T B (10mL) 1 IEAE 23°CF M IS E P A
WRER R KSR (3Twt %, 100 0 L) o Tk e MR -G HIAE 23°C R HiHE 3h, bl 5K Sh. i
Wh) 25 A HPLC {# FH Phenomenex Polymerx DVB & #4% [10 um, 250 X 10mm, 7E 365 25 K ALK
I UV, %550 A :0. 0IN HCL, %55 B : N1, VSRR 500w L5 30mg SR 1 FFEE ) , {8 H
0 — 20% B £ 40 73 9P AT SRR FE SR, TiLIE 4mL/ 738D ] 24k =4 WCEETE 20-29min Hf
R B PRI 2 Rk 4, 2 A i (o AR Zh IR D ERMERERR (4. Smg, 74% ) o

[0528] 'H NMR(500MHz, CD,0D, #h ® ) 66.37(s,1H, ArH),4.06 (s, 1H, CHN(CH,),) ,
3. 05-2. 95 (m, 8H, N (CH,) ,, CHCHN (CH,) ,, CHCH,CHCHN (CH,),) , 2. 79 (dd, 1H, J = 16. 1, 3. 9Hz,
CHH ' CHCH,CHCHN(CH,),),2.55(dd,1H, J = 16.1,16. 1Hz, CHH ' CHCH,CHCHN (CH,),)) ,
2.40 (s, 3H, Ar—CH,), 2. 18 (br. D, 1H, J = 12. 7Hz, CHH' CHCHN(CH,),),1.59(ddd, 1H, J =
12.7,12,7,12. THz, CHH' CHCHN(CH,),) ;"*C NMR(100MHz, (CD,),S0) & 187. 3,183.5,177. 8,
172.1,160. 6, 159. 8, 153. 3, 115. 3, 107. 2, 106. 9,95. 6, 74. 2,68. 4,41.5,35. 7,34. 5,33. 9,
31.0,19. 2 ;UV & KAE (0. 0OIM FIEEHCL) ,nm 267,370 ;[ a ], =-146° (¢ =0.434£ T 0. 01M
AL HCL 1) HRMS (ES)m/z 843 (C,,H,,N,0.+H) "430. 1614, SZIA 430. 1607.

[0529]  (-) - I HIE K

[0530]  FRALIDER .

[0531]
MCHg)2

CH’B' . Q:PE(’;N n-8uLi, THE
CO2Ph ~100°C—>0°C
- Ot ©dRs 5%
7

[0532]  7E —100°CF, [ 3— (VR A2 ) -1 A4 FE 28 -2 AR A 2L /i (105mg, 0. 283mmol,
4.02 48 ) KR 7(34. Omg,0. 0705mmol, 1 24 &) £7 T VIS M (2. 80mL) FRI¥ & &
NIE - TP T Ot (2.65M, 107 1 L, 0. 284mmol, 4. 03 245 ) KW H TR R
MARAYIZ T0min FHRZE 0°Co bl G VKA ™ WS AR IR PR S /K (pH 7. 0,0. 2M,
16mL) 5 & HEE (15mL) Z A3 E. 3 BANUAHIFH 2 6 16mL — & et — PR HUK M
tHo G IFANUHEIFH KRN T8 . i8S TR TR 4a pe i, 32t Al k. 5B
#1)4¢ 8 HPLC 8 Coulter Ultrasphere ODS AL [10 1w m, 250 X 10mm, 7 350 25 K Ab ke
UV, 35 A <A 37 B« I, 2 (RMSZ3E S (BRRCA 750 1 L, &5 ), H 94 % B AT TEIE VL
flit 20min, kT8 H 94 — 100% B 48 20 43 2PaffAT 26 B BE BRI, YLIR <3, 5mL/ 738 ] 4tk
P . WERAE 24-38min IRV H IKTEE 70 IF e 4, B it 2 AR XS W A AR Al 20 7S 3 0k
=) (36. Img, 75% , FE[E A ) o
[0533] RO.37(3 : 74 MR & Mg - & %) ;'H NMR(500MHz, CDC1,) 8 16. 25 (s, 1H, %
i —OH),8.30(d, 1H, ] = 8.3Hz, ArH),7.75(d, 1H, J = 7.8Hz, ArH),7.59-7. 34 (m, 7H,
ArH), 7. 26 (s, IH, ArH), 5. 38 (s, 2H, OCH,Ph) , 4. 02 (s, 3H, OCH,), 3.99(d, 1H, J = 10. 7Hz,
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CHN(CH,),) » 3. 08=3. 05 (m, 2H, CHCH,CHCHN (CH,),, CHH ' CHCH,CHCHN (CH,),) , 2. 95-2. 90 (m,
1H, CHH ' CHCH,CHCHN(CH,),),2.58(dd, 1H, J = 10.7,5. 9Hz, CHCHN (CH,),) , 2. 51 (s, 6H,
N(CH,),) , 2. 50-2. 48 (m, 1H, CHH ' CHCHN(CH,),),2.20-2. 14 (m, 1H, CHH ' CHCHN(CH,),),
0. 82 (s, 9H, TBS),0. 29 (s, 3H, TBS),0. 13 (s, 3H, TBS) ;'°C NMR(125MHz, CDC1,) 6 187.9,
184.1,183.0,182.0,167.8,159.2,137.5,136.7,135.3,129.5,128.8,128.7,128.5,
127.5,126.4,124.2,121.8,119.5,108.7,108. 7,82. 4,72. 8,63. 8,61. 6,46. 8,42. 1,40. 7,
29.3,26.2,23.1,19. 3, =2. 2, =3.5 ;FTIR( 47 ), cm ' 2934 (m), 2852 (m) , 1718 (s, C =
0),1610(s),1513(s), 1472 (m) , 1452 (m) , 1369 (m) , 1339 (w) , 1293 (m) , 1252 (m) , 1190 (w) ,
1159 (m) , 1067 (m) , 1026 (w) , 1011 (w) ;HRMS (ES)m/z tF 813 (CyH,N,0.Si+H) 681. 2996, S 4
{H 681. 2985.

[0534] LR .

[0535]
1. HF, CH;CN
2. Pd, Hy, TR
SRR B, CHiOH OH
__ 5B G+ OO‘O‘
CH0 © HO :0Q ©OBn —76—>0°C HO O HORO O

oTBS
74%

[0536]  7E 23°CF, & ok A LR S22 40 /SR s =4 (24. Omg, 0. 035, 1 245 )
(K1 S (9. OmL) ¥ 981K 58 TR I S Y. 25 88 I N IR R K IS (48wt %, 1. OmL) o BEBTIA
SR EAAE 23°C R BiRE 22h, Bl G NS BEIRE A0 (12. 0g) HIZK (50mL) . £
B2 B (3X50mL) ZEIFREY . A IFANARIE KB BREN T4 IR T ROt
WRAGTEW, PR R Y) . RS T I - 50N (1 0 1, 5ml) H 3 m S 5
M — 22 (10. Omg, 0. 0940mmo1, 2. 67 245 ) » T i B Hbhh == i, Bl Jo A 4l
(latm) AR FANE RN BITREERAWAE 23°C FHHE 4 /N0, B 5 2 mif R 2
P WRAEIE, R EMRY . TR T & BB (4. 5mL) FIFLE -T8°C R, I
FIAFES B N =3R40 (1. 0M) A7 T =& F . (0. 5mL, 14 458 ) K. FITREA A
RAEYALE -78°C N PiHE 15min, b f57E 23°C FHiH: 3. 5he I FFEE (20mL) FKe i 13 5 Ly
AR 23°C R HEFE The WY TR, PS5 R A Bh 24 71 HPLC 1 A Phenomenex
Polymerx DVB %A% [7 um, 150 X 21. 2mm, 7F 350 25 KA UV, %5 A 0. 01N HCL, ¥#B : &
o VESTATR 2500 0 L (5 10mg SLEEH FFEE ) , 18 25 — 50% B 4 60 40 2hifb AT 50 B2 BE L,

PUE :6mL/min] ZE4L =4, WARTE 30-35min HA[A)HE M (8 o ik 4, PR o AR ER
M IR E (13. Img,74% )

[0537] 'H NMR(600MHz, CD,OD, %k /% ) 68.36(d, IH, ] = 7.7Hz, ArH),7.74(d, 1H, J =
7. THz, ArH) , 7. 64 (dd, IH, ] = 7.7,7. THz, ArH) , 7. 50 (dd, I1H, ] = 7.7, 7. THz, ArH) , 7. 1 (s,
1H, ArH) , 4. 10 (s, IH, CHN(CH,) ,) 5 3. 13-2. 97 (m, 9H, N (CH,) ,» CHCHN (CH,) ,» CHCH,CHCHN (CH,) ,,
CHH ' CHCH,CHCHN(CH,),),2.67(dd,1H, J = 14.3,14.3Hz, CHH ' CHCH,CHCHN (CH,),),
2.22(ddd, 1H, ] = 13.6,4.9,2.9Hz, CHH ' CHCHN(CH,),),1.64(ddd, 1H, ] = 13.6,
13.6,13. 6Hz, CHH' CHCHN (CH,),) ;UV 5 A {H (0. 0IM FFEL HC1), nm 268,345,402 ;[ a ],
=-113° (c=0. 1847 T0. OIM FEEHCL 1) ;HRMS (ES)m/z i+ 815 (C,H,,N,0,+H) 465. 1662,
S 465. 1656.
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[0538] () -7- & Z% -10- WS LR E G %
[0539]  IRfLIDIR .
[0540]

N(CHs)z

W:( LDA, HMPA
COZF"‘ g5 S s0C

OTBS

76%

[0541]1 #F -78°C T, ﬁ~#ﬁ%ﬂ§( (13. 21 L,0. 0945mmo1,5. 00 24 & ) 47 T VU & W
(0. 750mL) FI¥EW A AN IE - T 8847 T 26t (2. 65M,33. 01 L, 0. 0945mmol, 5. 00 24 & )
(KIS WL o AT T ARSI AE VK T A 8 FHE. (10min) , S VA 12 —78°C AN T SE R Ik %
(33.01 L,0. 189mmol, 10. 0 Y& ) , 2L e L HL R 5 75 —95°C F iy B &84 s v B i
2 (W) B 2- BAENE -3- BN (16. 0mg, 0. 0755mmol , 4. 00 2435 ) F i
7(9. Img,0. 019mmo1, 1 45 ) HIPUEME (0. 750mL) ¥, TR AT A IR G . [ ATid R
MR LS 50min FHE A -50°C o F WV bE 5 (R B IR AN 2 iKW (pH 7.0, 0. 2M, 10mL) &5
S PRE (25mL) Z AL, A EANUHIEE 3 4 15-mL R P REE— SAERUK M. &
HANALFH TR BRI T4 I8 TS MO R 4a B, 1t A E ik . (5 B il & 1Y
HPLC {# F Phenomenex Polymerx DVB 4% [10 1k m, 250 X 10mm, 7F 350 25 KA UV, 75551 A »
K BB B, 3 AR (500 w LOFFEE) , {8 85 — 100% B 48 30 23 #4786 BE Ve, Vi
T :3.5mL/ A Bh ] Atk . WERTE 21-2Tmin HHIAIWENE HE 0 2 Hk 4, PR 2 AEXT B 7
FARLTE X TR ™) (8. 6mg, 76 %, I EA[E 4 ) .

[0542] R0.07(3 : 7 &4 B & W - C %t ) ;'H NMR(500MHz, CD,C1,) & 15. 21 (s, 1H,
i ),8.63(d, 1H, ] = 4.5Hz, pyr-H),8.19(d, 1H, ] = 7.5Hz, pyr-H),7.54-7. 43 (m, 5H,
ArH),7.34(d, 1H, ] = 4.5,7.5Hz, pyr-H),5.36(d, 1H, J] = 12. 0Hz, OCHH’ Ph),5. 33(d,
1H, J = 12.0Hz, OCHH’ Ph),4.03(d,1H, J = 10. 7Hz, CHN(CH,),) , 3. 36-3. 31 (m, 1H,
CHCH,CHCHN (CH,) ,) » 3. 23 (dd, 1H, J = 16.3,5.6Hz, CHH’ CHCH,CHCHN (CH,),) , 2. 99 (dd,
1H, ] = 16.3,16. 3Hz, CHH’ CHCH,CHCHN (CH,),) , 2. 63 (ddd, 1H, J = 1.6,4.4,10. THz,
CHCHN (CH,) ,) » 2. 54-2. 48 (m, TH, N(CH,) ,, CHH’ CHCHN (CH,).) , 2. 19 (dd, 1H, J = 1. 6, 14. 5Hz,
CHH’ CHCHN (CH,),) » 0. 87 (s, 9H, TBS), 0. 26 (s, 3H, TBS) ,0. 13 (s, 3H, TBS) ;"*CNMR (100MHz,
CD,C1,) 6 187.7,183.5,182.6,182.2,167.9,161.2,153.4,137.6,134. 1,129.2,129. 1,
129.1,126.8,123.0,108.7,106.9,82.2,73.0,61.8,47.0,42. 1,41. 4,30. 1,28.4,26. 1,
23.2,19.3, -2. 4, 3.5 ;HRMS (ES)m/z T 5158 (CyuH,oN;0,S1+H) '602. 2686, S I 602. 2686.
[0543] LR .

[0544]
H H ?(CH:QZ 1.H, B H H N(CH;);

N G ZEMSFOR-CHIOH N~ AG OH
N 2 HF, CHyCN, 35°C |
: Y # : NH,
: 79% g

O HO:O OBn
oT8S

[0545]  ZE23°C T, B —H4nE (3. Omg, 0. 028mmol, 2. 6 245 AR A _Fdszib 44tk
TLAR N B P24 (6. 5mg, 0. 011mmol, 1 45 ) /7 T 84 Okt - FEE (7 ¢ 2,9.0mL)
W . i ] S A S PR o B 2l AR (latm) SH 7R § AR B4
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REYAE 23°C T HiH: 7h, bl 5 2 AR C 36 8. W4 I8, et iRy (7.0 =) .
IR VBT I (4. 5ml) 0, e #% 22 BN [ NV 25 4% 7 R AE 23°C R ) T A5 W
I HRE BRI (48wt %, 0. 5ml) o B Tk [ IR G n#A2 35°C, 27hr. I E N
AR = AL (3. 5ml, 25mmol) VKIS AR . W46 T IR I N IR A4, P24 1 €[]
. {5 B4 HPLC 1# B Phenomenex Polymerx DVB & 4L [10 1 m, 250 X 10mm, 7F 350 23
KA UV, %557 A 0. 5% A7 TOKTP I =SB, R B 0.5 %A THE - (1 0 1)+
1 =9 SR, vE S AR 25000 LCHEE ),/ 0 — 20% B 28 40 70 2P dEAT B0 B VENE, ViLIE -
amL/ 438 1 4EALFE) . WCEELE 35-45min HRISE MG H 340 FF R 4 LA B Gk
FTIR s T F I HCL (1. OmL, 0. 10M) Hh FF-k4, $e it s (U AR ER IR 7- &% —10- li 4 LB h
# (3.7Tmg,79% ) o 'H NMR(500MHz, CD,0D, /& ) & 8. 79-8. 77 (m, 2H, pyr-H) 7. 91 (dd, 1H, J
= 6.8,6. 8Hz, pyr-H),4. 12(s, IH, CHN(CH,) ;) , 3. 41-3. 22 (m, 2H, CHH' CHCH,CHCHN (CH,) ,,
CHCH,CHCHN (CH,) ,) » 3. 11-3. 00 (m, 8H, CHH '  CHCH,CHCHN (CH,) ,, CHCHN (CH,),, N(CH,),)
2.34(ddd, 1H, J = 12.9,4.4,2. 4Hz, CHH ' CHCHN(CH,),),1.77(ddd, 1H, J = 12.9,12.9,
12. 9Hz, CHH' CHCHN(CH,),) ;UV & A{& (0. 01M FIEE HC1) , nm 264,345 ;[ a ], = —-154° (c
= 0.15 /¢ T- 0. 01M F £ HC1 77 ) HRMS (ES)m/z it 815 (C,oH, N0+ "400. 1508, =2 I {4
400. 1504,

[0546]  (-)-10- M4 LRI & Rk

[0547]  FRALIDER .

[0548]

(CH3)2

CHzBr g , _oBuli, THF
; T300C 5 0°C
cozph

OTBS

[0549]  7F -100CF, m 2- </7%EF'¥E> 1= KR A FENE (45. 6mg, 0. 157mmol, 3. 97 & )
KA 7 (19. Omg, 0. 0394mmo, 1 25 ) 7 T UUEERE (1. 57mL) B I LE - T 258847
T ot (2.65M,59 1 L, 0. 16mmol,4. 0 &) [FIER. HHTHRAERTE 30 5 EE
0°Co Bl JGAE VKA 7= s AT BEIR P G2 /K B (pH 7.0, 0. 2M, 5ml) 5 & %t (25ml) 2
[ Ble 23 EANUAHIFA I — 0 15-mL Z &P Redt— BAEMUKMEAE . & A HUH I oK
R I TR BOIT IR AT U8, Pt i bl . 15 Bh i) £ & HPLC ffiHH Coulter
Ultrasphere ODS &A% [10 b m, 250 X 10mm, ¥EFH] A : 7K, %5 B « P, v 5K FR < 1. OmL ( 7
fie ), 48 85 — 100% B £ 30min FEATHEE BENL, 76 350nm A&y Il UV, J3 3. 5mL/min] 4ifk
7). WCERAE 25-30min HTR]VE NG H KT 20 FEe 4, i 2 AR X0 WS A AR Al =X T3 ik
=) (19. 2mg, 81%, [ EE A ) o

[0550] R0.46(3 : 7 Z M & Fg - C %) ;' NMR(500MHz, CD,C1,) & 15. 53 (s, L1H,
g ),7.94(d, 1H, ] = 7.9Hz, ArH),7.54-7. 28 (m, 8H, ArH, OCH,ArH),5. 37-5. 34 (m, 2H,
OCH,Ph), 4. 05(d, 1H, J = 10. 7Hz, CHN(CH,),) » 3. 24-3. 18 (m, 1H, CHCH,CHCHN (CH,),)
2.99(dd, 1H, J = 15.5,5. 6Hz, CHH’ CHCH,CHCHN (CH,),) , 2. 88 (dd, 1H, ] = 15. 5, 15. 5Hz,
CHH’ CHCH,CHCHN (CH,),) » 2. 61 (dd, 1H, J = 4.4,10. 7THz, CHCHN (CH,),) , 2. 54-2. 44 (m, TH,
N(CH,),, CHH’ CHCHN (CH,),),2. 14(d,1H, J = 14.3Hz, CHH’ CHCHN(CH,),) , 0. 86 (s, 9H,

H WCHa)
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TBS) » 0. 25 (s, 3H, TBS),0. 12 (s, 3H, TBS) ;"°CNMR (L00MHz, CD,C1,) & 187.8,183.0,182. 8,
182.4,167.7,141.7,135.4,133.4,130.9,129.0,128.9,128.9,128. 1,127.5,126. 5,
108. 5, 106. 8,82. 1,72. 8,61. 5,58. 5,46.9,41. 9, 38.6,29. 0,25.9,23. 1,19. 1, 2.6, 3.7 ;
HRMS (ES)m/z 4242 (Cy,H,N:0,Si+H) '601. 2734, 524 601. 2730.

[0551]  RfRP -
[0552]

[0553]  {E23°CF, M & AR E EICER I (15. 1mg, 0. 0251, 1 &) K L
(10mL) VAV AR 58 A A SN 2528 TP IR R ZK B (48wt %, 1. 1mL) o B TS AE 23°C
TRIZAERE 12 /I B R R A S A IR A (4.7 50 ) KUK (50mg) HHIFH LR 4B
(3X25mL) ZHFTIR ). & FFANUAH I KO BRI I IEE TS I F Ik 4 I8,
AT EE R (12, 2mg,99% ) o« K FREEWIEE T FE - M CH (1 1 1,3, 0mL) 3|
PSP NN — 42 (6. 5mg, 0. 061mmol, 2. 4 248 ) o T i fi B b iy 4% 0 b i ) 4
FAA (latm) HAK S AR TR BT R CIRS WAL 23°C F HdE 20min, BG4 A
Te e v WATIEH, 1R G M4 5 Bh 4 AL HPLC % Ff Phenomenex Polymerx DVB
F: (10 1 m, 250 X 10 222K, 7F 350 Z3 KA UV, %571 A :0. 0IN HCL, %57 B « LN, S5 AR
LOBL(EH 10 Zw SR PR ), H 5 — 50% B £ 30 /3 8PEAT 86 UL, P& :5mL/
min] ZEAL ) WCHEAE 16-22min HATRISE M HE AR 23 JF e 4, 1245 B o AR ER IR 10— 4R
WEZE (9. 1mg,83% ) »

[0554] 'H NMR(500MHz, CD,0D, #: P& ) 67.96(d,H, J = 7.3Hz, ArH)7.51(dd, 1H, J
= 7.3,7.3Hz, ArH) ,7.39(dd, 1H, J = 7.3,7.3Hz, ArH),7.30(d,1H, J = 7.3Hz, ArH),
4.04 (s, 1H, CHN(CH,),) »3. 31-2. 99 (m, 8H, CHCH,CHCHN (CH,),,» CHCHN (CH,),, N(CH,).)
2.87(dd, 1H, J = 15.4,4. 3Hz, CHH’ CHCH,CHCHN (CH,),) ,2.61(dd, 1H, J = 15. 4, 15. 4Hz,
CHH’ CHCH,CHCHN (CH,) ,) , 2. 21 (ddd, J = 12. 8,5. 0, 2. 5Hz, CHH’ CHCHN (CH,) ,) , 1. 66 (ddd, 1H,
J =12.8,12.8,12. 8z, CHH’ CHCHN (CH,) ,) ;UV & K{E (0. 01 B HC1) ,nm 264,348 ;[ a ],
=-147° (c=0. 1577 F0. OIM FEEHCI 1) SHRMS (ES) m/z +H 875 (C,,H,,N,0,+1) “399. 1556,
SEEG{E 399. 1554.

[0555] A4k

[0556]  # $% H NCCLS #E £ /77 v 2 4 40 Mo 31 v 7% E (National Committee for
ClinicallLaboratory Standards. 2002. Methods for dilution antimicrobial
susceptibility tests forbacteria that grow aerobically :approved standard-fifth
edition. NCCLS 3¢ ff M100-S12.National Committee for Clinical Laboratory
Standards. Wayne, PA. ;A5 HIHI 77 XHFAARSCH ) o RRAL &% T — F ILHL (DMSO)
PR R RRE (10 10) Prf3 s LU B 256 wog DU 2R /mL fie 20K B2 1) ik
BV AE 96— FLIRE N B, BT 50— 1 L 2540l 45 5 V28 4 i B e PH 18 1 442 1 3%
i) Mueller-Hinton 7% (MHB ;Becton—-Dickinson, Cockeysville, MD) . Bl &5 K R4 Hl
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A (50 b L ¥, 29 5X 10 °CFU/mL) I i e iR 0 1 f L. {E 35°CL, AL T
W LPMFARREE 18-24h, MIC A2 B4 n] FP I m] WA AL G P S AR L o 76 /N
HilAe s (MIC) 15 il 5 R 22 [ IH PR RPN 5 R 22 ER B P I PR o Il 4 22 [ P P B
PRAZ S 25 BRI A BRIR ATCC 2921338 J I BR1E ACH-0016 H ifi 44 45 2K B ACH-0013 3%
WEKE (Enterococcus faecalis)ATCC 700802 ( — VRE 8 7 iy & 2% — Bt ER B AR ) Fide
B A A ERE ATCC 700699 (#45 tetM HUMEIEER ) o BTId 24 [ BH I 1R AR A2 SRR AT 18 ATCC
27853 Jili 42 70, B FC 18 ATCC 13883 KJAT B ATCC 25922 KJ#T B ACH-0095 ( £ FlfiA:
RPUIE ) MR R ATCC 53868: :pBR,22 (& 4 PUIR SR HIMERIBORL ) o IXLERHR 5 3
KR TR B A R MBS e B RoR TR C0h.

[0557]

[0558] % PCPH A HLIA -

[0550]  &:e (O ]Z BRI ATCC 29213 AT MIC WA QC Bk

[0560] o (A& EK B ATCC 700699 Hrh[alfAX & Z B AP FAREREH -

[0561] KV ER - BUrEIm IR 73 S 4

[0562] A EKE ACH-0018 K7 B4 (Achillion BARICEE )

[0563]  HH Il ] 25 BK B ACH-0013 R 4> BS54 (Achillion BREILEE )

[0564]  F&JEKTE ATCC 700802 AT ERPERNRR > &Y

[0565] % FCPH A HLIA -

[0566]  JJFT B ATCC 25922 FH T MIC IR QC BbE

[0567]  KJ#T & ATCC 53868: :pBR,22 #iy HA VUM E — Hrihbric i 5ok (1) S5 56 =5 B AR
[0568] X JFT B ACH-0095 ZEHUEIRIK 7T B4

[0569]  (Achillion BFEULEE )

[0570] i % 50, 75411 EC T ATCC 13883 HI T MIC Ui QC kR

[0571]  ZxfAT T ATCC 27853 F T MIC PR QC B

[0572] ATCC = ZE [& #i &Y &F Ff 1% 3 b L (American Type Culture Collection),
Manassas, VA

[0573] s 8- PURR R KRBzt

[0574] iR VF 2 AT Wil & JE A48 — A1 28 T IR MR AT A2 40 1) 2R R R AT A2 ek 47 25 1
D- FATMAR . X4 5 4G S NI RS 21X 4-5 BEELE D- Miik. /E a -k
AFAE— W HEL T AR ZE T Kb e R 4 SEA9) 7 FAS SC I e 1 75 i 4 J8 AL R & s R O R%
Fo NMTORIR AE AB 2% FL TIRAFIAFAE T Sbh ST R 25 IR 1 4E - g FAT e b ip gk
S BAKEG (S W) 7) o XERIERPT DU AN RIRCE (Bl &%) il B
HA NImariAzsg « Pk siai1s AT LT so AR SE AR & SOV, o VF 22 AN [R] )4 G
BUREE (20 F30) ATH TS ROV

[0575]
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HyC CH,
OCH OCH, N7

SO EE TS
\n” YD\ T](j \r Ij

r CH
\"/N / AY \© \n/ ~ I ] \"/ CH33
[o576] AR, Hl T EE& R R R IR A m Be 55 F T8 - i%ﬁ?ﬁ%ﬂﬁﬁﬁ%ﬁ@ﬂﬁlo 75
A, % TR — s AT SN, BRIEAE A A, 3R] A8 H 3L <5 i 1R, AR EAN PR T I e e
B (0, ZRERBE . = RSB ) M IR (A, S — ARG R ) ATLURE ) 144
. AT HREEEM 0 4B IR Barbie B G
[0577]  AB- pRTIAIC B B AR ] & . T T E K2 5 6- UM 2 2R B 20
BRIP40 (AEPRITG) . X 14 D PEPR 1 ﬁ%ﬁﬁ?/\ﬁfa AB- MR 4. X4
AB— IR B 42 R R B A A A3 A o X A B3 S JFUE R M o AB— 34
AR H AR E s T 22 23 e T A- HI‘?H"’E%%}F?B’JWH%J‘EE 73 Michael
IS, AR S S SR B 25 15 | TP SO o £ AB— RRTARE e, BT 4 H v
PRI A — e AL, W 23 B
[0578] L&l Sty
[0579]  ESCCEIR T A WY REAE AR R g M R S8 o TR A T R SR ) — AN D A B
it AEANTE B AR B RS A 0 T ) T T T 0 A e B EAT 25 B SRR RS A, A B
SRR SR A P E X
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73%
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PPh;. DEAD; : \N TBAF, HOAc HOAr. : ; o,N : I o\N
A { T { DMSO A {
74% 880 9 & 76% Ho B o OBr gy 6o ©Bn
7 8 9 (1015 ]9.7%)
N(CH3)2 HC |,y N(CHa)
L PyrHBrs (1.467%, 857C) 85°C : : y
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6 : o OBn
o BhO HOd OHO
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10 1n : 12 (1445 88.4%)
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DMSO DCM, ~78 — 35 °C (E?Xiiﬂ:. y
7% A
14
H,, #&
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2% (kB8 13)

HO O HOSO o

) -TURE, #1742 EF
B LI%EBEFR
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BABRMEE
N(CHg)z N(CHs) N(CHz)z
0O, CBry, Ph3P : O, PhSH, EsN 3 0,
| N — | N —_— I N
HO™ A CH3CN Br 5 CH;CN PhS” a
TBSG H O OBn 90% Tms6 o OBn o7% SO H 0 OBn
6 (7N PR 21%) 16 : 17
H3c CH3
c'
%S‘KF :c1 N(Cng 9 H @(CHa)z
60 N (CH;0)5P ™y BuoycchDMap
0. ; — | =
DCM N CH,30H, 70 °C T DCM
Ph TBSO H O OBn 76% (2 15 1) TBSO 8 0 OBn
18(* EFEERY 19
eI B S 44A)
BnO:CO  N(CHs) _ BnOCQ |, N(CHg), BnOCO || W(CHa)
N0 TBAF, HOAc A0, NS0,
| ,N ,____.T—EFTH | /N B, | /N
= - DMSO R
Tesc') 9c OBn 92% 4~ 5 18) WO go ©Bn cHo0 980
20 21 22
0
BnOZCO |, N(CHa)z »—ogn
Hs TMEDA, THF HiC ., O  N(CHa)
5 o, o T HYH:
TBSOTS, EtN | N -78-+0°C NG
THF, 0°C '
o:o ©Oen e
93% (2435 IF) Ems (;(LLI
CO.Ph
23 (15 M, BocO zi
12%3K B PR) 5
80%
0
%osn
mee LAY A COTC,
'I'HFICH;OH
94%
OHOHO Bn 91% OHOHO o
26 () BHEE, & 84MNPE
P §2%KBEERR (F17 %
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SR 4 AR
OH N(CH3)2
1. MsCL, Et;N, DMAP, o
N DCM, 0 23 °C | N
4 2. (CH,),NH, DMF
OBn OBn
27 4% 4 (GHLEIE 45 )
27. BEZEE_PEB _FEBRMN-BERS 3 HHl&
Synthesis 1985, 1100-1104
Eur. J. Org. Chem, 1998, 473-479,
B AR
Cl N{CHa)> N(CH3)2
o)
| ,‘N (CH;)%:NH, DMF | O‘N FREEE 7
0—23°C ¢ Na, 120 °C 4
Br Br OBn
9% 63%
28 29 4(FHAIE 102 g
28: HZEBM23-ZH-1-AES 2 PHlE
Syath. Commum. 1992, 22, 1939-1948,
Tetrahedron Lett. 1984, 25, 487-490.
K] 4
FEIFHTHEE 11 P&
OsCHg
CHO 1. CH3MgBr, THF, =5 °C
Br 2. TEMPO, NaOCl, NaBr. BT {CH3), S (O)CH,™
NaHCO;, THF, H;0, 0°C DMSO, 23 °C
0OBn OBn
N L
2 80% (2 M5 IE) 31 9%
30: 83- (FEE) FEES 2 2%
J. Org. Chem. 1994, 59, 6703-6709.
o
' CH3 _\CHa \CHS
1. n-Bulli, THF, =78 °C ’ TESQTY, Et;N 3
-8 2. MgBry, —78 - 23 °C DCM, 23 °C
| ) oH OTBS
OBn §7% (+7% IS ) n 9% OBn
32 33 11

B 32 % 33 [FF4L K R 2 R 48 (2) Akgin, E.; Glinski, M. B.; Dhawan, K. L; Durst, T.J. Org. Chem. 1981, 46, 2730.

(b) Dhawan, XK. L.; Gowlang, B. D.; Durst, T. J. Org. Chem, 1980, 45,922,

Kl 5
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