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E.2-EWEZHRE. 2-FEZE. 2-KOEZE. RO EH
E.FTEZNRCE:

R2 ZETHER: ¥, FEE. 4 -¥XFEE, { -KXE.
I-FEEFE. BFEE. | -FE. 2 -RE. RRE. BT E.
FEE. CE. RE. KCE. FOEFE, ¥E. s EZEHNEE
ZmE;

XER?2 ARO-, HPRBFETHER: BX. ZE. 7%, B
AE. TE. BTE. HTE. RE. RRE. iKE. 2¥. EC
L. X% FE, FENI-FEPE;

MER?2 HRR'N-. HRETHER: BEE. Z2HE. FEE.
FREAE. TEEZ. RTEE. {THE., HREE. KOELE.
FEERFEE, CRERE. ZZE&E. CHEE, ZDTERE. K
FE. _CEE. “KCEEE. & (FTE HEE., e E (F
E)EE. PE(FZ)EE. BBIRTFE (pyrrolidiono) . %k
FE, UM ER:

R fIR* RETHER: 5. 2HE. LZBE. —RAZHE.
ZHZBRENCZRIRE. ZFRE. FACHE. AAERE. ATH
Z.HERE. FRE. ¥E. FEERE, HEEZE. | -Z8
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(5%, -BEFERE. SREFREE. SZETRES.
(BTE) " HEERELE.

R® K. ZBE. NZHE. HFHE. X, BHKE. T
BE. MAKEBRE, BR® H%: AFR° MR® EEEXER -1
RUTHEAMRREH: 22, THE. UTE, TRE. $2T
FE. CHETFE. SZETFE. CHETFE. CTETFE,
FRETFE, ZEETHRE. THRE. |, 2-TZER1,2-THEE;:

R7 BAXERE, ANCERE:

R® BaSE. | ~ZE%2%. 2 2 2-SKZEBE. =F
LEREE. SZEVREERNTECPERREE.

RENMEERPEQEFUETE (HOM) . PREZE
(MEM) . 1 ~ZREZE (EE) . ¥EEPE. (p-=HEHE
REZEE)FL. WEAMHE. 2, 2, 2-=XZEBRE (Troc) .
FTERE (CBL) . BTHERE(t -BOC) . 9-HEFERE
(Fmoc) . 2, 2, 2-ZRZEEHE. ZPEFHKE. =ZEH
BN CHETREE. CPEZERREE. HE (HTE)
PRSEE. “ZERERREE. CREXERRREENCRETE
EREE, ZBE. NZBE. CNZRE. SNZBERSHZR
£,

ZRFBR (IR (V)58 -~ARK (V) MBARE, W
BEIMAFR, RECLTFRRAZE () MHC-13 BERY
FRREARE (V)MC-14 BELMRERBAL. FRBAT
UEBMET X RABESRARRRAKER

REEMEZEEER (alkyl netal base) &5 : EXKERF
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REFANERFBENRS - | 0L EOR,

EXRABRGLABE b %408 4RE—RRAEEN-100C Z
50C, EREH-50CESCARBEA, B mA LS s - ABR
MERERFELTNENOBERRRG. BREDBEDHESE 5
SHE2 AN, RERNABNRSBETUHEC AN LV NEE
it CTLC) M. YEROREYRSRAN, RAEE NG
BRREMR L. BHRARAYAREN (—BHIEARKEAAR
FAME) AR HERLE, ANHNARYE. B -ABRKSRE
HFEEMLER2:1E1: 2. BEREMUA ] 1 BHHEHRST,
MEMEHFMNEY, BRAHENRETMERLRRNN, QHL
ATFRRRRAYTATFRNE %NS B,

RE, BERPEATHA-BRIAAREARARFAAHFE
FERBE, UBAFEHEVENEY. S, | -ZEEZER
ZZERREETOALEZBTMACLS N HCl %36 A6 RBi%.
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Troc BETUAREOCHAET B M BRNZBE | MoHRBE,
MAEMEL K LNANERALER. B—REERPFELAN
LOBFRESRFEFREE (TIPSR (RTE) —HEFRE
£ (TBDKS ) -

ARPLEYTURARLSDANIRI AR TE ML, B9
EXEMUHANRIAREEINTHRNRALER. KB
Mg ML EAERTL 2 YHE.

—B, FREREGEEENANRENNEHAERAT R
HERABSEARBEOLEEAEN R L XN RN R TARE R
*HE. U, TUSKHRATEIROKARD, FRAFERR
FUAdAREARSIL. B-RTRBONEL, TUSLBAR
ATHABNHUESEES. ¥, 558, ALBAK (FUET
W, ZB. ZH. ZRZE. ZHZE-ZHARS) T, ZEH
RAEEORLERRENGS. FRAERELFREREARBALY,
FAEE A SR L RE RS HMENFSENL, RETUALTMA
MERETRIO—HANELTR, FARBNDERER,

MTFRRUEREH LAY ATRBMEY, BRTUMNBCNH
FHE. FRMFLADTUMUAM. AN, BABEY. REM.
T, BEN. 25, AN, o8k, RRTWEN (food premix)
AUAMEERRLS. SAFRLEDOBYHANT S FH ST E
MERENRKES, FEheOAENSANRRLL0.0lneg HE
2500me, REH, R£50-500ns. RUMTHHAKSW: HE
WE. R WRESE. AN DRENIRED. RERE. BE.
. R(EHE) B, Z2E588. R(ZHRBER) . &
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RIS, WMZE. HEARRAN. RTREH. BRA. UK. ¥
B, BRAKEEAERNTERORE. FASYANGTLS
HRBHRBYR, GOR LA, HRA. HENS, 5kALY
WEEAER . SZBEOMS. FEAZHFABRME. =KH
BEHE. BREAR-FERE.

ARELEYOLTEGRETR, #ANRLE, SEATH
FHRERNES, UHEETHRN. EHABHEN. RFASS
WL, FRAMTUER CEBHKA) . RASTHEANUFE =S,
ZHENRAYFEH,

LRABHAE, FREARNE. SWANRRANREFAN
ARPAKLAYTAL, BAFRLEPHRS. FANLHRE.
THAENAH. REERONERA. LHAREREHTHTRY
GH, BEEE-RAHERELE, BA-NESHERBHRY
BAREEHEBERONABIORRR YRS, AHERFD
%5 S R S PR

THERBREHEFRAERN. *RUNLBEEERE S
ZEHNHERSFHN,

% B

B - ABBEND RERSKFR. ALFRGHLY - TRF
LEEHEHAY, RPETRENEZRERLGY (A) STR
KLAYZRTHALLY (BOR (B ) ERAN-BHESE
M, RAFECRASEEFETRERN. KBLBRKEY (A)
B(B)R (B ) MHEMATRMER 1 —12 &, EERHH 1 -12
FREHSYR (A). (B). M (B ) MYRSFALA.
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Xl 1

SRHEFREAECK(-)- (IR, 25 ) -2 -%E-1 -
SEEH (A)BHE |

BEZE(-)- (1R, 25 ) -2-%E-1-H 5 (851ne,
3.63mmol ) B BFAMIT(-)- (IR, 2S5 ) -2 -FZE- 1 -3fC
NERREZBENNL, HERAGERAG. A5, HZRRE
Pk XX (840ng, 4.36mmol ) A (618mg, 9.08mmol ) EZF
EEEBE (DNF) (1.7n]) FTFEREH12-20 Hot. BREYE
AREE (2501 ) b, BARBKKE. &HFHFNZETKNS0. T
B, HEZERSG, EFpE-SEgRELdd, AR/ KB (3
L)Y fEBA, SF4N=RAERRRAEZH(-)- (IR,
2S)-2-FE-t -HoOEH(1.3%, BH=E), AXEH
K.

LR=RAETRRNE - R EEH BT AR

(2]p® =17.1° (c 3.15, CHCL,)); IR ‘&) 1759, 1730
("co) ca'; 'H NMR (CDCl,) § 0.93-0.99 (m, 21H), 1.30-1.62
(m, 44), 1.72-2.0 (m, 3H), 2.10-2.19 (m, 1H), 2.66 (dt, J
= 11.5, 4.0 Hz, 1H), 3.90 {(d, J = 16.6 Hz, 1H), 4.07 (d,
J = 16.6Hz, 1H), 5.07 (dt, J = 10.6, 4.0 Hz, 1H), 7.16-

7.30 (m, SH) . jﬁ#ﬁ}ﬁﬁ#ﬁ CuH”o;Si: ¢, 70.72; H,
9.81. ¥XWME: ¢, 70.79; H, 9.85.

Kme 2 - 4
N-ZREHEgRETRELAY (B )L
AFRLE4EFUN-CRERRGERTRELAYITUE
FPHEATAPE-BEAREASEBAREYE. AN -ZFEFHE
FEXFREBROAYFERENT.
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EOCTFESRT, B 7511 ®ATHF #MA17.290l ( 7Sumol )
NEE-FEELAI00] ( 7Sumol ) ET EA (2.5MPIciRBE) -
B AHE, EZETMAT.6501 (Tuol ) XFE, #ERAY
A 3N RE, FBEHEMAL52] (Tounol ) FREMSHEH
Eﬁi&o%ﬂ%%Eﬁ2¢WoEﬁﬂE¢,%ﬁéémﬁoﬁﬁ,
EENEAYRHEEE, EASATHRAEEN BRSNS
W, RARREN, WRERADAE (66C | mie) Kig, B3
MmN -CELEREERTRIE, HRAEHRY (1063,
80% ), CREUTEERE:

'H NMR (CDCl;) ¢ 0.18 (s, ¢ H), 7.33~-7.36 (m, 3H},

7.72-7.75 (m, 2H), 8.89 (s, 1H); “C MR (CDCl;) § -1.25,
128.34, 128.39, 131.96, 138.70, 168.32

DR FR, 44 -PEREXFRMS, -ZHERE-F
ERAESHEN -SHERERE (4 -FRE) XFRIKAN
~CEEEREE- (3, d-ZHEE)XFRER, FRATE-
82% . FIRTREE ML AYHEEREMENT

L 3
N-SHEFHEE (4 -FEE) XPRIEMK

@ AikKY; bp 105°C/0.4 mmHg; 'H NMMR (CDCLy) &
0.00 (s, 9H), 3.60 (s, 3H), 6.69 (d, J = 8.7 Hz, 2H),

7.50 (d, J = 8.7 Hz, 2H), B.66 (s, 1H).

i 4
N-SHERBEE- (3, 4-—BEE) ¥FRIER
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EE#RY;  bp 140°c/0.2 moHg; 'H NMR § 0.00 (s,
9H), 3.67 (s, 3H), 3.71 (s, 3H), 6.65 (d, J = 8.2 Hz,
1H), 7.01 (dd, J = 8.2, 1.8 Hz, 1H), 7.22 (4, J = 1.8 Hz,
1H), 8.63 (s, 1H).

LHHS -1 2

N- (4-BPREXE)BERRLAY (B ) HHE

HERRLAMHRBYE, UN- (1 -FRERE) (4-
5O XFBERSH SN HEATT. 94818 (nmol ) HEARE
FHH60n] = KFHEW AL 85 (0nnol) 4 — MEFE, #
MRAMEEETSRARMERE | 5 8. RARAN, Eik
G2, BATKES. TRESECE “NERELE, B3
7.698 (86% ) HMN - (4 -HAEEE) (4 - %) XHRLH,
W R,

T RS TR ENT ;

Mp 99°C; 'H NMR (CDCl,) § 3.82 (s, 3H), 6.92 (d, J =
8.7 Hz, 2H), 7.13 (&, J = 8.6 Hz, 2H), 7.21 (d, J = 8.7
Hz, 2H), 7.88 (dd, J = 8.6, 5.7 Hz, 2H), 8.39 (s ,1H).

HBN- (4 -FHERE)BTERXLAYUHANR. UK
FRE, SETREE M AYNEERERLTE.

LB 6
N-(4-BHEEFXR)XFRIR

B&EE; wp 71-72°C; 'H NMR (CDCL,) § 3.93 (s,
34), 6.93 (d, J = 8.8 Hz, 2H), 7.23 (d, J = 8.8 Hz, 2H),
7.46 (m, 3H), 7.87 (m, 2H), 8.48 (s, 1H).
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KH B 7
N-(4-FEEEXE) (4-Z5HE)XHRBTR
HefRE: op 124°c; W NMR (cDCL) 5 3.81 (s,

3H), 6.91 (d, T = 8.8 Hz, 2H), 7.15 (d, J = 8.8 Hz, 2H),

7.75 (d, J = 8.6 Hz, 2H), 8.10 (d, J = 8.6 Hz, 2H), 8.39
(s ,1H).

SaEs 8
N-(4-FEEXE RBIR
BEARY mp €3-70°C; '{ NMR (CDCL,) § 3.82 (s,
3H), 6.54 (dd, J = 3.5, 1.8 Hz, 1H), 6.90 (d, J = 3.5 Hz,

1H), 6.92 (d, J = 8.9 Hz, 2H), 7.26 (d, J = 8.9 Hz, 2H),
7.59 (d, J = 1.8 Hz, 1 H), 8.31 (s, 1 H).

%t 9
N-(4-BEEXE) -3 -XEFHMIR
KA  mp 119-121°C; 'H MR (CDCL,) § 3.81 (s,
3H), 6.90-7.60 (m, 7H), 8.28 (m, 1H) (#. 1 : 1
THhRHEREY ).
KRB L0
N-(4-BFHEEXE) -3 - (2-GHE ) )ERABRTER
FadkE: np 71-73°C; 'H NMR (CDCl,) § 3.78 (s,
3H), 6.45 (dd, J= 3.4, 1.6 Hz, 1H), 6.52 (d, J= 3.4 Hz,

1H), 6.87 (d, J= 15.8 Hz, 1H), 6.90 (d, J= 8.9 Kz, 2H),
6.98 (dd, J= 15.8, 8.7 Hz, 1H), 7.18 (d, J= 8.9 Hz, 2H},

7.46 (d, J= 1.6 Hz, 1H), 8.20 (d, J= 8.7 Hz, 1H).
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KR
N-(4-FEEXE) -3 -FETRBER

REHRY ; 5w mr ( cocl, ) ¢ 1002 (d, 7 = 6.7 Hz,
SH), 2.03 (m, 1), 2.33 (dd, J = 6.9, 5.3 Hz, 2H), 3.73

(s, 3H), 6.86 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 8.8 Hz,
2H), 7.86 (t, I = 5.3 Hz, 1H).

LHEH 1 2
N-(4-BEEFZ)RIEZETR

#HEWdkY ; 'w wm  (cocly) ¢ 1.00-1.80 (m, 11H),
2.34 (dd, T = 6.7, 5.4 Hz, 2H), 3.79 (s, 3H), 6.86 (d, J
= 8.9 Hz, 2H), 7.02 (d, J = 8.9 Hz, 2H), 7.86 (t, J = 5.4
Hz, 1H); IR (neat) 3033-2849, 1505, 1244, 1038, 803 cm'.

MBXLFR ETFENRRLY-TRFLEERN, B34
-RRA -2 -ARAFTHALEH (MR (V" )., HIWLRAFR
BR' RREMNEARRTHALADEERH I 3R 5FFRER
MTHHENG. FRAARTHELGYNEENEINRTLE
Bi14R16-20%%,

LHREL3-14
(3R, 4S) -3 -FERKEE-4-BRMH-2-ELRTH
ikdY (V) s
WEZBLAYMAB TS, UL (3R, 4S) -3 -=ZRAER
BREE-4-FE--HERTH (VMa) AL ABHRNT.
EO0CH645u] (4.6omol ) ZRAAI10nl THF EB A1, 85m]
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(4.6mmol, 2.5M ) ETEH., BT CHRE 1 /0f, BEE
—T8CE L hEfeti (HES ) MAE150] THF #51.5g (3.8
wol ) (~)TIPS B WEMYEREETREVNG, BHE - 95C
f£ 2 NBYES S A% 150] THF % 8981708 ( 4.6amol ) N -SHE
FRREXFRIE. ¥EUYEHERTRASR, #ERBEH
EXE. REEMABAN. Cl ik, xKEBZHEN, FHE
M 35HCT MEhAk¥E, MgS0. T, *E&, whkPHSERE
EHEAL, F1: 5E0Ac SHRMRBN, B31.03 (84% )
(3R, 4S) - 3-SRHEFRKEE -4 -$%- 2 - RAFT
W (Via), hae @&,
Via mEZHENT .
Mp 76-77°C; [a],® +52.7° (¢ 1.00, CHCL,); 'H NMR (300
MHz, CDCl,) & 0.86-0.93 (m, 21H), 4.81 (d, J = 4.7 Hz,
1H), 5.17 (dd, J = 4.7, 2.6 Hz, 1H), 6.18 (bs, 1H), 7.17-

7.35 (m, SH);-“C ¥MR (75 MHz, CDCl,) & 11.8, 17.4, 17.5,
59.6, 79.9, 127.9, 128.0, 128.1, 136.4, 170.0; IR (KBr)

3234, 2946-2866, 1760, 1458 cm', TESHFHRE
Ciall2al0251 C 67.66; H 9.15; N 4.38. qf: C 67.64; H

9.25; N 4.44.

LRE 14
(3R, 4S) -3 -ZRHEFRKEE -1~ (2 -%EZH
E)-2-ZRKTE (V)
72%; TEwE; 'H NMR (300 MHz, €DClL,) §
0.98-1.02 (m, 21H), 4.36 (dd, J = 4.6, 8.3 Hz, 1H), 5.09
(dd, J = 2.3, 4.6 Hz, 1H), 6.29 (dd, J = 8.3, 16.0 Hz,

1H), 6.59 (d, J = 16.0 Hz, 1H), 6.83, (bs, 1H), 7.23-7.39
(m, 5H); “C NMR (75 MHz, CDCl,) & 11.79, 17.61, 17.65,
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58.34, 79.86, 126.05, 126.45, 127.90, 128.56, 134.41,
136.30, 169.69; IR (¥H#¥) 3262, 3032, 2944, 2865, 1748,

1672, 1623 ca'.  TRGWHEE cpvosic ¢, 69.52; w,
3.04; N, 4.05. LIWE: c, 69.75; H, 9.02; N, 3.89.

XRHE15~-20

(3R, 45 ) -1 - (4 -HEEFE) - 3 -BRESE - 4
“BRR#A -2 -ARARTHELSGY (V' ) B¥s

E-10CTE2.5mol MZRAEMA 5] THF 2 & i)
2.5l ETHE (L5MMTHF HH) . 04 ¥E, “E-RELS
EE (LDA) . H#BBEHNHE-95C, MA2.17on0] FHEEH S al
THF & | NME, MA2.5mol EETRE Snl THF Bik. 15
ﬁ%%%&~%t&#ﬂ&,ﬁﬁﬁEmRCﬁ‘HMRMMOﬁﬁ
HEAN. Clel, #ETHFRRERRNBRE. MAZE (10n]) .
KERZE Cl0nlx 3 ) 2R, FTHEREZEN, BIEEY, $1
SERECHEAL (SR ZRZB=10: 1), BAHNNE
~RB R, Weikid XR BHPLC (  FCHIRALCEL 0D #. REES
Bi RPE Ci-PrOH) (90./10) fEEEBIM ) M.

kMBS
(3RVv 43 -4 - (BRTE)- 1~ (4 -BHEHFEL) - 3
—ZRAEFRREEE- 2 -ARFTE (V' —¢)

87%; ®EEEE i P 59-60 °C; (a],® +60.46°
(¢ 1.26, CHCL,); 'H NMR (300 MHz, CDCly) & 0.96 (d, T = 6.4
Hz, 3H), 1.03 (d, J = 6.4 Hz, 3H), 1.10-1.30 (m, 21H),
1.60-1.68 (m, 1H), 1.70-1.92 (m, 2H), 3.75 (s, 3H), 4.16-
4.22 (m, 1H), 5.06 (d, J = 5.1 Hz, 1H), 6.86 (d, T = 9.0
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Hz, 2H), 7.32 (4, T = 5.0 Hz, 2H); ¢ MR (75 MHz, coel,)
§ 12.34, 17.82, 17.91, 22.18, 23.37, 25.34, 35.89, 55.50,

57.33, 76.34, 114.52, 118.73, 131.00, 156.29, 165.58; IR
(KBr) 2946, 1742, 1513, 1458, 1249 o' TLEAHHEHE
CollpNO;Si: C, 68.10; H, 9.70; N, 3.45. XM ¢, 68.26;
H, 9.85; N, 3.13s.

X 16
(3R, 4S) -4 - (KFESEHEE) - | - (4-BEEEYL)
—I-ZRREFRREE-2-HEAERTE (VN -4)

83%; ¥ =g (2] +43.7° (c 0.92,

CHCl,); 'H NMR (300 MHz, CDCl,} § 0.85-1.95 (m, 34H), 3.78
(s, 3H), 4.19-4.25 (m, 1H), 5.05 (d, J = 5.1 Hz, 1H),
6.86 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 9.0 Hz, 2H); “C
NMR (75 MHz, CDCl,) 6§ 12.15, 17.76, 17.83, 26.12, 26.22,
26.47, 32.84, 34.22, 34.51, 55.36, S6.41, 76.13, 114.10,
118.45, 130.81, 155.99, 165.55; IR ([Pkf) 2925-2865,
1749, 1513, 1464, 1448, 1389, 1246, 1174, 1145, 1128,
939, 882, 828, 684 cm'. FTEITHIEE cHNOSL: C,
70.06; H, 9.72; N, 3.14. ELP{E: c, €9.91; H, 9.71; N,
3.02.

LB 17
- (1 -REEFE ) - -=RWEEREHE -4 - (4
“AEE)-2-BEERTE (V' -1)

BEEE: mp 121-122°C; (a),® +82.5° (¢ 0.724,
CHCly); '™ NMR (CDCl,) § 0.82-0.84 (m, 18H), 0.86-1.01 (m,
3H), 3.62 (s, 3H), 5.02 (4, T = 4.9 Hz, 1H), 5.11 (d, J =
4.9 Hz, 1H), 6.68 (d, J= 6.9 Hz, 2H), 6.96=7.25 (m, 6H);
IR (CHCl;) 3050, 2974, 2868, 1748 cm'. TEARHNEE
CyHuNO,FSi: ¢, 67.69; H, 7.72; N, 3.16. LJ{E: <,
67.77; H, 7.83; N, 3.19.
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THEF 18
1-(4-FHEEXE)-3-SREEFEREEE-4- (4
—SEREFE) - -ERRTE(V —g)

BEEE: oDp 132-133°C; [a],® +89.7° (c 0.925,
CHCl,)}; 'H NMR (CDCl;) § 0.87-1.15 (m, 21H), 3.74 (s, 3H),
5.21 (d, J = 4.9 Hz, 1H), 5.27 (d, J = 4.9 Hz, 1H), 6.79
(d, J = 8.0 Kz, 2H), 7.25 (d, T = 8.0 Hz, 2H), 7.46 (d, J
= 8.0 Hz, 2H), 7.60 (d, J = 8.0 Hz, 2 H); IR (CHCl,) 3050,
2975, 2868, 1750, 878 ca'. JTEEAHHHEE c,HNOFSi:
C, 63.26; H, 6.94; N, 2.84. LA : <, 63.36; H, 7.13;
N, 2.88.

LREH L9
|- (4 -FEEFXE) - -ZRAEHERFE -4~ (2
~BRWHE) -2 -FERXRTE (VM -h)

HE@EE: mp 109-110°C; (e, -86.2° (c 1.4,
CHCl;); 'H NMR (CDCl;) § 0.98-1.10 (m, 21H), 3.75 (s, 3H),
5.20 (d, I = 4.9 Hz, 1H), 5.24 (d, T = 4.9 Hz, 1H), 6.35-
6.40 (m, 2H), 6.81 (d, J = 9.0 Hz, "2H), 7.30 (d, J = 9.0
Hz, 2H), 7.42 (m, 1KH); "“c NMR (cDCl,) & 11.96, 17.52,
17.57, 55.43, 57.19, 78.13, 110.23, 110.63, 114.44,
118:55, 131.08, 142.80, 148.51, 156.45, 165.27. T &4

HHHE cpHyNOSi: ¢, 66.47; H, 8.00; N, 3.37. S q{4 -
C, 66.56; H, 8.13; N, 3.30.

LEH 2 0
|- (4 -HEEEXER) - -ZRFEEPRKEE -4 -2
—(2-BWE)ZHER)-2-HAEFKTH(V ~{)

BEEE; Dp 103.5-105.5°C; (ajy20 -128.4° (c
2.8, CHCly); 'H NMR (cCDCly) & 1.05-1.09 (m, 21H), 3.76 (s,
3H), 4.69 (dd, J = 4.9, 8.6 Hz, 1H), 5.15 (d, J = 4.9 Hz,
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1H), 6.25 (dd, J = 8.6, 16.0 Hz, 1H), 6.29 (4, T = 3.3
Hz, 1¥), 6.37 (dd, J = 1.8, 3.3 Hz, 1H), 6.57 (d, T =
16.0 Hz, 1H), 6.83 (m, 2H), 7.34-7.41 (m, 3H); “C NMR

(CDCYy) ¢ 12.11, 17.70, 17.74, 55.54, 61.94, 77.18, 78.45,
107.88, 108.42, 111.26, 114.54, 118.70, 123.46, 123.82,
142.46, 190.99; IR (KBr) 2948, 2866, 1743, 1513, 1389,
1246, 1181, 1120 ca'. T[RRI HEIE c.H,N0Si:
67.99; H, 7.99; N, 3.17. LI : c, 68.07; H, 7.94; N,
3.10.

BB L FFR. 8 -ABBETPEE (VM ) BLRS - AR
BElah (VDOBMREREXER 2 1 - 2 sHRFERERA. o
RHFTARBOARRTHELEY (V) E (V) #HRHT 5
BR' Zf, (M)E(V))MEERBES—LEYZEE.

XHEH21-23

N-(4-FREFE) - p-ABBRLEY (V7 ) HLR
B-~ABEXLaY (V)MHRM

E-1SCTF2040R, M0.24nmol | - (4 -FHEEEE)
~ B — B IEEIMeCN ( 20n] ) HH P IWA0.650m01 BRI (CAN)
#110nl CHa CN R20m] KMIB &Y. BH | AHE, BK (20n0])
Bl RERAZEMZE (150lx 2 ) ERERAY. 4EHTHUER
WHAK C7ol). 5% Naz S04 (10m1X2) . 5% NazCO0a(10n]-)
MEA(Snl) Bk, TH, AEREBN, EXAESRNE, &
ATy, GAFDERRECEEE—Sak. B 28R
(S 1) BN, SIAN-HEPSs -ABE.
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XEH 21
(3R, 4S) -4 - (BTE)-3-SHAETRESE -
-EHRTEH (V) '

83%; HEWKY; (e)®+35.45° (c 1.33, CHCL); 'H MR
(300 MHz, CDCL) § 0.93 (d, J = 6.6 Hz, 3H), 0.96 (d, J =
6.6 Hz, 3H), 1.05-1.25 (m, 22H), 1.52 (m, 1H), 1.67 (m,
18), 3.78 (m, 1H), 4.96 (dd, J = 4.8, 2.4 Hz, 1H), 6.02
(bs, 1H); “c MR (75 MHz, cpcl,) § 12.12, 17.72, 17.80,
22.29, 23.08, 25.35, 39.08, 54.45, 78.04, 170.00; IR

(FH) 3238, 1759, 1465, 1184 ca. ERTFHEE
CiyNC,Si: C, 64.16; H,11.1; N, 4.68. LHE: ¢ 64.17;
H, 10.96; N, 4.47,

X2 2
(3R, 45 ) -4 - (FEEFE) - -SEHERRIEEL
- 2-ZARFTEH (V)

85%; WE&MRY,: (c]+12.44° (c 1.46, CHCL,); 'H NMR (300
MHz, CDCly) 6§ 0,97~1.25 (m, 32H), 1.40-1.70 (m, 2H), 3.80
(dt, T = 8.4, 4.8 Hz, 1H), 4.95 (dd, J = 4.8, 2.4 Hz,
14}, 6.05 (bs, 1H); "c MR (75 MHz, CDCl,) & 12.06, 17.77,
17.82, 26.16, 26.25, 26.46, 33.15, 33.82, 34.85, 37.72,
53.89, 77.98, 169.98; IR (neat) 3238, 1759, 1465, 1184 cm

OB FHNE cNosi: ¢, 67.20; H, 10.08; N,
4.12. KWE: c, 67.40; H, 10.79; N, 3.98.

ERG2 3
(3R, 45) -3 -ZRREFRKEL -4 - (2 -KaEZ
E)-2-FRRTR (V) BHs
ES0CHB00psi M RAT, % (VIb) (100ng, 0.2%mmol ) By B
B (1001) RAa%MH 5 %Rh~C 4N (10ng) Eib 2 08f. B
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BiLHE, REAREN, ReYEangRkE gk, Bk 2
BMZE (5. 1) fERBN, BF%ng (93% X )V, AXEH
oo |

[a]p®~162.3° (c 1.46, CHCly); 'H NMR (CDCl,) & 1.07-1.72
(m, 36H), 3.61-3.67 (m, 1H), 4.94 (dd, J= 2.4, 4.8 Hz,
1H}, 6.42 (bs, 1H); PC NMR (CDCl;) § 12.02, 17.79, 26.31,
26.60, 27.54, 33.19, 33.39, 33.54, 37.71, 56.44, 77.74,

170.15; IR (@ HB) 3236 ('NH), 2925, 2866, 1760 (°CO),

1464, 1451, 1384, 1348, 1244 cm'. TRI4WITEE
CoHyNO,Si: €, 71.48; H, 8.66; N, 3.09. XXMMl : ¢, 71.35;
H, 8.66; N, 3.01.

WMEBEZ2HF, #¥3-TIPSO- 1 -BURS-2-FRRTHEL
GYRB -ABBERLEDVIELER -HABRBR L ADUGR M
XBH 24 -2 8 MRS HETR. $FE—18 —ABIE (Ua)
- (Ve EETHBEAES LAY ZENE,

kK 24-238
3-RE-4-BRM-2-EAERTHELAD (M) HHS
EERT, M2.6mmol 3 ~-ZRREFHKEAE -4 -ty -

- ARKRTHEB20n] THF BH P WA lnnol ( | METHF &k )
ETER (NBusa F)o SABE, BREM, BURYERARKe
i, 5 1Et0Ac SRk, BRI -BE-4-BKY
-2-ARRTH:

TRH 24
(3R, 45 ) -3 -RE-4-FE-2-ELKTH (Ma)
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100%; HAFEEK; np 189-190°C; (a],® +181.6° (c
0.5, CH,0H); 'H NMR (300 MHz, CD,OD) & 4.84 (d, J = 4.7 Hz,
1H), 5.04 (d, J = 4.7 Hz, 1H), 7.25-7.35 (m, S5H); IR
(KBr) 3373, 3252, 1732, 1494 cn'. FTESKHEE cHNO:
C 66.25%, H 5.56%, N 8.58%. XA : C 66.42%, K 5.74%, N
8.62%.

EHH 25
(3R, 4S)-3-BE-4-(2-%EZBE)-2-8%
FT®E (Mb)

82%; GEEAEK ; mp 143-144°C; (a],® +21.9" (c 1.05,
MeCH); 'H NMR (300 MHz, CD,OD) & 4.35 (ddd, J = 0.8, 4.7,
7.7 Hz, 1H), 4.93 (d, J = 4.7 Hz, 1H), 6.28 (dd, J = 7.7,
16.0 Hz, 1H), 7.18-7.43 (m, SH); C NMR (75 MHz, CD,CD) &
58.95, 79.63, 126.83, 127.58, 128.83, 129.61, 135.28,
137.96, 172.79; IR (KBr) 3320, 3276, 1754, 1464 cm’.
TEoH HEE cHNo: ¢, 69.83; H, s.36; N, 7.40.
LME: <, 69.72; H, 5.92; N, 7.24.

EHH2 6
(3R, 4S)-3-BE-4-(RTE)-2-HE¥TH
(M¢)

943; GEBEE ; mp 141-142°c; [a],® +26.6 (¢ 0.70,
MeOH); 'H NMR (300 MHz, MeOH-d,) &§ 0.94 (d, J = 6.8 Hz,
3H), 0.97 (d, T = 6.8 Hz, 3H), 1.45 (m, 2H), 1.71 (LEi%
J = 6.6 Hz, 1H), 3.75 (m, 1H), 4.79 (d, J = 4.7 Hz, 1H);
BC MMR (75 MHz, MeCH-d,) & 22.62, 23.48, 26.53, 39.90,
55.47, 77.76, 173.18; IR (XBr) 3274, 3178, 1762, 1685,
1155 cem'.  LESWIHTEE oHNo,: ¢, 58.72; H, 9.15; N,
9.78. LWE: C, 58.55; H, 9.41; N, 9.69.

?
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XK 2 7
(3R, 4S) -4 - (KR2EFEZ)-3-BE-2-HA#RT
B (Md) |

92%; BaEE ; op 147-148°C; [a],® + 8.73 (c,
0.573, CH,0H); 'H NMR (300 MHz, MeCH-d,) § 0.83-1.82 (m,
13H), 3.78 {m, 1H), 4.79 (d, J = 4.7 Hz, 1H); 'H NMR (300
MHz, DMSO-d,) ¢ 0.86-1.72 (m, 13H), 3.58 (m, 1H), 4.63 (m,
1H), 5.82 (d, T = 7.6 Hz, 1H), 8.13 (d, J = 5.6, 1H); "C
NMR (75 MHz, MeOH-d,) § 27.29, 27.41, 27.48, 34.07, 35.06,
36.11, 38.52, 55.02, 77.65, 173.22; IR (XBr) 3301, 3219,
2915, 2847, 1754, 1694, 1168 cm'. TTEFHIHHAME  CHNO:

C, 65.54, H, 9.35, N, 7.64. IEJUHE: <, 65.72, H, 9.46,
N, 7.42.

FHH 23
(3R 4S) -4 -F2E-T-BE-2-FRFTH (Me)
TEYOCHIESOOpsi MFEHT, THEEF H500ng ( 3.06mmol )
d~FE-3-BE-2-HAKTMWVIa M150g Rh~C 7E10n] B
HhgBtdmih, sRE, BRHEESESD, #FHEHLENEEXL
A RRBEN, A7 —Fk, FEHAZBZEESS, B5440n
(85% ) Ve, HEGMEE: HE&E#, np 140-140.5C; (a]p”

+ 65.1 (c 0.66, CH,0H); 'H NMR (250 MHz, MeOH-d,) § 0.75=
1,10 (m, 2H), 1.12-1.35 (m, 3H), 1.40-2.00 (m, 6H), 3.28
(dd, J = 9.7, 4.6 Hz, 1H), 4.81 (d, J = 4.6 Hz, 1H); 'H
NMR (250 MHz, DMSO-dy) 6 0.75-1.00 (m, 2H), 1.10-1.35 (m,
3H), 1.37-1.55 (m, 1H), 1.58-1.85 (m, SH), 3.10 (dd, T =
5.6, 4.7 Hz, 1H), 4.67 (m, 1H), 5.87 (d, J = 7.3 Hz, 1H},
8.21 (bs, 1H); "c NMR (63 MHz, DMSO-d,) & 25.08, 25.36,
26.07, 28.83, 29.17, 37.51, 59.04, 76.41, 170.21; IR
(KBr) 3312, 3219, 2928, 1726 cm'. TEMNHEE  CHNO:
c, 63.88, H, 8.93, N, 8.28. LWE: c, 63.70, H, 9.00,
N, 8.06.
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-ZRR, B-ARKXLEY (M) BRERPRE. RPL
HREXBH29-3 3FRHRALLS, BHP -ARKRRLS
B (V). BRAGCEARP NS -ABMBRILEY (V) HEEY
BEG—e&Y (Va-EE)E (VIe-EE) ZEMHE,

LHH29-33

S (BERRPH) -4 -BRE- 2 -HRARTERLAY
(VL) %%

EOCT, M1.9mmol 3 -BE-4-BRH-2-BERTHE
20l THF BHFMA3 a0l ZEZHER. 2ABE. £0C
T, SRERAWHAZRRE, ¥ HEMNNCO: HE. FHEH
Naz COa T4, i3, H%4. BHI- ((-ZHEZHE) - 4
S RRE-2 - ARRTE:

LHEH 29
(JR.45)-3-(1-ZHEEZHEE) -4 -FX-2-4
#3XTH# (Vla~EE)

100%; Be&EfE ; np 78-80°C; 'H NMR 6 (CDCL,) (0.98

(d, J = 5.4 Hz), 1.05 (d, J = 5.4 Hz), 3H], (1.11 (¢, J =
7.1 H2), 1.12 (&, J = 7.1 Hz), 3H], (3.16-3.26 (m), 3.31-
3.42 (m), 3.59-3.69 (m), 2H], [4.47 (q, J=5.4 Hz), 4.68
(@, ¥ = 5.4 Hz), 1H], (4.82 (d, T = 4.7 Hz), 4.85 (d, J =
4.7 Hz), 1H], 5.17-5.21 (m, 1K), 6.42 (bd, 1H), 7.35 (m,
5H); IR (KBr) 3214, 2983, 2933, 1753, 1718, 1456 cm'.

FESHEE. cH.No: C, 66.36; H, 7.28; N, 5.95.
SE: c, 66.46; H, 7.11; N, 5.88.

34



KB 3 0
(3R, 4S)—3~(1—ai£&i§)—4—(2—$£z
BE) -2 -ZHFTHE (VIb-EE)

98%3; HBEK ; mp 9s-99°c; ' MR (300 Mz, ¢oel,)
§ (1.17 (t, T = 7.1 Hz), 1.18 (t, J = 7.1 Hz), 3H], [1.26
(d) & = 5.4 Hz), 1.35 (d, T = 5.4 Hz), 3H], [3.44-3.52
(m), 3.60-3.68 (m), 3.75-3.82 (m), 2H), 4.41 (dd, J =
4.9, 8.5 Hz, 1H), (4.81 (q, J = 5.4 Hz), 4.90 (q, J = 5.4
Hz), 1H), [5.11 (d, J = 4.9 Hz), 5.11 (d, J = 4.9 Hz),
18], 6.01 (bs, 1H), (6.27 (dd, J = 8.5, 15.9 Hz), 6.28
(dd, J = 8.5, 15.9 Hz), 1H], (6.61 (d, J = 15.9 Hz),
6.6 (d, J = 15.9 Hz), 1H], 7.27-7.42 (m, SH); "C NMR (75
MHz, CDCl;) & 15.04, 20.37, 20.42, 57.22, 57.81, 61.23,
62.22, 78.77, 79.29, 99.50, 99.82, 125.56, 125.79,
126.59, 128.12, 128.65, 134.47, 134.53, 136.15, 168.59,
168.77; IR (KBr) 3310, 3030, 2963, 1770 ca'. GRS FH B
CisHNOy: €, 68.94; H, 7.33; N, 5.36. L. C
69.13; H, 7.44; N, 5.16.

KB 3|
(B3R, 4S) -3 - (1 -ZHEEZEE)~-4-(BRTE) -
2-AHFTHE (Vie—EE)

100%; F MRy (a}p® +20.93° (¢ 1.72, CHCL));
'H NMR (300 MHz, CDCl,) § 0.86 (d, J = 6.5 Hz, 3H), 0.92
(d, I = 6.5 Hz, 3H), 1.17 (&, J = 7.0 Hz, 3H), (1.29 (4,
J = 5.3 Hz), 1.34 (d, J = 5.3 Hz), 3H), 1.46 (m, 2H),
1.62 (m, 1K), ([3.49 (m), 3.69 (m), 2H)), 3.80 (m, 1H),
(4.79 (g, J = 5.4 Hz), 4.90 (g, J = 5,4 Hz), 1H], 4.87
(m, 1H), 6.78 (bs, 1H); "“C NMR (75 MHz, CDCl,) & 15.08,
20.42, (21.98, 22.06), (23.15, 23.22), 25.35, (39.01,
39.10), (53.35, 53.69), (61.24, 62.24), (77.79, 77.92),
(99.75, 100.05), (169.56, 169.65); IR (M) 3269, 2956,
2871, 1758, 1468, 1382, 1340, 1152, 1115, 1083, 1052,
936, 893 cal.
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LA 3 2
(3R, 4S) -4 - (FEEFE)-3- (1 -ZHEZHE)
-2 -BEKTE (Vd-FE) B

100%; F&iiRY; (2]o® + 10.92° (c 1.42, cHCL);
'H NMR (300 MHz, CDCl,) § 0.84-1.71 (m, 13H), 1.16 (t, T =
7.0 Hz, 3H), (1.28 (d, T = 5.3 Hz), 1.33 (d, J = 5.3 Hz),
3H], 3.48 (m, 1H), (3.72 (m), 3.8 (m), 2H], (4.78 (q, T =
5.4 Hz), 4.85 (q, J=5.4 Hz), 1H], 4.82 (m, 1H), 6.76 (bs,
1H); Bc NMR (75 MHz, CDCL,) § 14.37, 19.72, 25.30, 25.44,
25.63, (32.02, 32.13), (33.09, 33.17), (34.03, 34.07),

(36.98, 37.07), (52.15, S2.49), (60.49, 61.52), (75.97,
76.39), (99.00, 99.35), (168.98, 169.05); IR ( }p#¥) 3278,
2924, 2852, 1758, 1448,1382, 1150, 1114, 1086, 9338, 836
ca'. TRAWIHEE CHgNC: C,65.85; H, 9.87; N, 5.49.
LWE: ¢, 66.03; K, 9.71; N, 5.30.

KRB 33 |
(3R, 4S) -4 -H2E-3~- (1 -ZEEZ5E)-2-
ARRTH (Ve-EE)

100%; HE@EK;: mp 87-89°C; [a),® + 83 (c 0.7s,
CH,0H); 'H NMMR & (250 MHz, CDCl,) 0.84 (m, 2H), 1.07-1.34
(m, 8H), 1.66 (m, 6H), 3.32 (m, 1H), (3.42 (q, T = 7.7
Hz), 3.54 (q, J = 7.7 Hz), 3.65 (q, T = 7.7 Hz), 3.74 (q,
J = 7.7 Hz), 2H], 4.81 (m, 1H), [4.80 (m), 4.90 (q, J =
5.2 Hz), 1H], 6.92 (bs, 1H); IR (CHCL,) 3412, 2989, 2931,
1760, 1443, 1155, 1114 cn'. JWESHITEME CuHaNO: ¢,
64.70; H, 9.61; N, 5.80. XM : c, 64.82; H, 9.66;

N, 5.64.

ERMEBBIAES WP ENE, ERXPCRERBHS
ENRPENBRRFAS -ARKELEY (V) SHERX. £F
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MEARRE TR R RN ETEGR Y. RMHA I 4E5 2 &
FAN -ABRKALAYFFRE 2H. AFCRESBRPER
MB-ABRKRELAY (Va)E (VA METHELS—XRH2
BHI% B — RS,

XHb 3 4

| -BRE-3- (BRESRFPH) -4 -BRM- 2 -B&KT
HELAEY (Va) D&

HAEEREPHmBEFE, L(IR, 4S) - | -FFHRE-
I-(ZEEZEE) -1 -FE-2-FBENTH(Va-EE) B
HENBIRANT, £0CTF. FHEAET, @VIa—-EE (460ng, 1.9
mmol ) v 4 - (ZHEE ) MRIMAP ( Sng) I=Z Bk (542nl. 3.9
mmol ) #520n] “HMBPRBEHEFAMEFTHK R (340nl, 2.9mmol )«
MEVRHE, BREYEDCHEA 2 M. REBEYEEAN. CI
KEHEMBAKR, HREANaz CO FH, ATRE, SR REX
e AFYREEREAEL (KRBIN: Et0Ac. =1 5), @
P4 Va-EE(6llmg, 92% ), AT GMKY:

IR (¥ %) 3064-2933, 1798, 1682,
1450 cm!; 'H MMR (CDCL,) & (1.04 (d, J = 5.4 Hz), 1.14 (d,
J = 5.4 Hz)] (3H), 1.11-1.17 (m, 3H), 3.23-3.74 (m, 2H),
(4.57 (g, T = 5.4 Hz), 4.76 (q, T = 5.4 Hz)] (1H), 5.28
(d, T = 6.2 Hz, 1H), (5.43 (d, T = 6.2 Hz), 5.46 (d, J =
6.2 Hz)] (1H), 7.30-7.65 (m, B8H).
LR 2546
| -RAE-F 1 -FRE-HE- 5 - (BERRPH) -4
-RRM- 2 -BEFTHELEAY (V) M E
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£OCT, M2.2mol 3- (1 -ZREZHE) - 4 -BRY
- 2~Z/HFTHW. 5ng DNAP. 4.5umol SZMH20nl —HFEE
WEHm3. om0l BT 5nl —EPRPHETHRELN. BRAR
AYPEZETRALK. ENEFLARELK, Bz C02 T8,
Fkd. BEGSHERE B EAL, BN -RPOE - ABKE:

L35
(3R, 4S5 ) -1 -FEBRE-3- (1| -ZEXEZEEX) -4
- FE-2-HENFTE (Vb-a—-EE)

62%; REEMRY (o), +98.2° (c 1.1, CHCL); W
NMR (250 MHz, €DCl,) & [0.97 (d, J = 5.4 Hz), 1.08 (d, J =
S.4 Hz), 3H), 1.10 (bt, J = 7.3 Hz, 3H), (3.21 (dq, J =
9.5, 7.1 Hz), 3.32 (g, J = 7.1 Hz), 3.64 (dg, J = 9.5,
7.1 Hz), 2H], [3.76 (s), 3.77 (s), 3H], [4.48 (g, T = 5.4
Hz), 4.69 (g, J = 5.4 Hz), 1H], (5.11 (d, J = 5.9 Hz),
5.14 (d, J = 5.9 Hz), 1H], 5.23 (d, J = 5.9 Hz, 1H), 7.34
(m, SH); “C NMR (63 MHz, CDCl,) & (14.96, 15.07), (19.84,
20.69), 53.59, (60.74, 62.36), (61.14, 61.92), (76.21,
77.21), (99.16, 99.56), (127.73, 128.03, 128.31, 128.36,
128.62, 128.85), (133.41, 133.58), (149.51, 149.57),
(165.21, 165.67); IR (neat) 3033, 2979, 2957, 1821, 1738,
1654, 1440, 1336, 1101 cm®.  TTESWHME cHNo: ¢,
61.42; H, 6.53; N, 4.78. 3KIM&: c, 61.55; H, 6.51; N,
4.90.

XHEBH 3 6
(3R, 4S5 ) -1 -ZHBRE-3- (1 -ZHEZEE) - 4
- FE-2-ARKTE(Vb-b-EE)
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82%; F&WHY  (a)p® +100.9° (¢ 1.08, CHCL,); 'H
NMR (250 MHz, CDCl,) & (0.95 (d, J = 5.4 Hz), 1.06 (d, J =
5.4 Hz), 3H], 1.08 (bt, J = 7.3 Hz, 3H), [1.19 (t, T =
7.1 Hz), 1.20 (t, J = 7.1 Hz), 3H], (3.20 (dgq, J = 9.4,
7.1 Hz), 3.31 (g, J = 7.1 Hz), 3.32 (q, J = 7.1 Hz), 3.63
(dq, T = 9.4, 7.1 Hz), 2H], (4.18 (g, T = 7.1 H2), 4.19
(q, I = 7.1 Hz), 2H), (4.47 (g, T = 5.4 Hz), 4.67 (q, J =
5.4 Hz), 1H], [5.09 (d, J = 5.8 Hz), 5.13 (d, T = 5.8
Hz), 1H], 5.21 (d, J = 5.8 Hz, 1H), 7.30 (m, SH); "C NMR
(63 MHz, CDCl,) & 14.14, (14.95, 15.07), (19.86, 20.05),
(60.76, 62.35), 62.36, (61.14, 61.90), (76.18, 77.20),
(99.17, 99.53), (127.73, 128.02, 128.25, 128.30, 128.50,
128.63), (133.59, 133.77), (148.99, 149.05), (165.33,

165.79); IR (M) 2978, 2934, 1814, 1731, 1644, 1540,
1456, 1323, 1175, 1096 cm'. TESHITNE CHuNO: C,
62.53; H, 6.89; N, 4.56. SLMM{A: C, 62.45; H, 6.63; N,
4.83. .

TRE 37
(3R, 4S) -1 -ETEBRE-3 - (1 -ZHEZEE) -
4 -FE~-2-BHEXRTH (Vb-c—EE)

83%; FTEKY ; (e, +70.4° (¢ 1.25, CHCY); 'H
NMR (250 MHz, CDCl,) & 0.79 (t, J = 7.3 Hz, 3JH), (0.34 (d,
J = §.1 Hz), 1.07 (d, J = 5.1 Hz), 3H], 1.07 (&, J = 7.4
Hz, 3H), 1.20 (m, 2H), 1.51 (RE§ J = 6.7 Hz, 2H),
(3.21 (m), 3.30 (g, J = 7.1 Hz), 3.61 (m), 2H], 4.09 (m,
2H), [4.46 (g, T = 5.2 Hz), 4.66 (g, J = 5.2 Hz), 1H],
(5.07 (4, J = 5.8 Hz), 5.11 (¢, J = 5.8 Hz), 1H], 5.13
(d, I = 5.8 Hz, 1H), 7.28 (m, SH); Bc NMR (63 MHz, CDCL,)
§ 13.50, (14.95, 15.29), 18.71, (19.84, 20.05), 30.42,
(60.77, 62.33), (51;25, 62.02), 66.51, (76.24, 77.26),
(99.17, 99.52), (127.76, 128.03, 128.22, 128.27, 128.50,
128.60), (133.61, 133.80), (148.96, 149.02), (165.40,
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165.85); IR (ffkt) 2961, 2933, 1817, 1732, 1653, 1456,
1394, 1250, 1099 cmt'. ~ TGESMFHER: CHuNO;: €, 64.46;
H, 7.51; N, 4.18. LJM{E: ¢, 64.44; H, 7.57; N, 4.24.

| EHEH 3 8
(3R, 4S) -1 -RTERE-3- (1 -ZEEZEE) -
4 -FE-2-BEKTEH (Vb-d-EE)

83%; BEEE ; np 90-91°C; [a],® +70.4° (¢ 1.25,
CHCL,); 'H NMR (250 MHz, CDCly) § (0.96 (d, J = 5.4 Hz),
1.08 (d, J = 5.4 Hz), 3H], [1.09 (t, J = 7.0 Hz), 1.10
(¢, J = 7.0 Hz), 3H], (1.36 (s), 1.37 (s), 9H], [3.23
(dq, J = 9.5, 7.1 Hz), 3.32 (q, I = 7.1 Hz), 3.65 {dq, J
= 9.5, 7.1 Hz), 2H], (4.43 (q, J = 5.4 Hz), 4.69 (q, J =
5.4 Hz), 1H], (5.03 (4, J = 5.8 Hz), 5.07 (d, J = 5.8
Hz), 1H], 5.18 (d, J = 5.8 Hz, 1H), 7.31 (m, SH); Bc NMR

(63 MHz, CDCl,) 6 (14.98, 15.08), (19.89, 20.10), 27.84,
(60.74, 62.32), (61.28, 62.08), (75.91, 76.54), (99.10,
99.41), (127.76, 128.07, 128.20, 128.42, 128.8%5),

(133.98, 134.16), 147.56, (165.61, 166.04); IR (CHCL,)
3025, 2982, 2932, 1809, 1725, 1601, 1497, 1331, 1256,
1152 cm'. LEFHITHE c N0 C, 64.46; H, 7.51; N,
4.18. TWMIE: ¢, 64.50; H, 7.41; N, 4.17.

KHEF 39
(3R, 4S) -5 - (1 -ZHEZHE) - | —FEBRE-4
-$E-2-H2KTH (Vb-e-EE)

79%; HEBEE: mp 50-52°C; [a],® +64.9° (c 0.94,
CHCl,); 'H NMR (250 MHz, CDCl;) & [1.00 (d, J = 5.3 Hz),
1.11 (m), 3H), (1.14 (m), 3H}, [3.27 (m), 3.35 (q, T =
7.1 Hz), 3.70 (m), 2H], [4.54 (g, T = 5.3 Hz), 4.74 (g, J

40



= 5.3 Hz), 1H), (5.25 (d, T = 5.8 Hz), 5.29 (d, J = 5.8
H2), 1H], 5.34 (d, T = 5.8 Hz, 1H), 7.03-7.39 (m, 10H);
IR (CHCL,) 3028, 2981, 2934, 1815, 1744, 1591, 1486, 1327,
1192 en'. TRAWIHEE canvo: 67.59; H, 5.96; N,
3.94. XWM: ¢, 67.33; H, 6.06; N, 3.75.

TS 40
(3R, 45 ) -3 - (1 -ZEEZEE) - 4-%E- -2
EFERE-2-E2RTH (Vb—f-EE)

44%; gEFHE mp 58-60°C; (alp® +91.4° (c 1.16,
CHCly); 'H NMR (250 MHz, CDCl)) & [0.97 (d, J = 5.3 Hz),
1.09 (d, J = 5.3 Hz), 3H], (1.10 (¢, J = 7.0 Hz), 1.11
(¢, 3 = 7.0 Hz), 3H], (3.23 (dq, T = 9.5, 7.1 Hz), 3.33
(q, T = 7.1 Hz), 3.66 (dq, J = 9.5, 7.1 Hz), 2H], [4.50
(49, I = 5.4 Hz), 4.70 (q, J = 5.4 Hz), 1H), [5.13 (4, J
5.6 Hz), 5.15 (d, J = 5.6 Hz), 1H], (5.19 (s), 5.20 (s),
24], 5.23 (d, J = 5.6 Hz, 1H}, 7.21 (m, 2H), 7.26-7.37
(m, 8H); “C NMR (63 MHz, CDCl;) & (14.99, 15.10), (19.90,
20.10}, (60.83, 62.41), (61.64, 62.14), 68.01, (76.31,
77.28), (99.19, 99.53), (127.37, 127.86, 128.07, 128.16,

128.36, 128.52, 128.63, 128.85), (133.49, 133.68),
134.89, (148.72, 148.78), (165.37, 165.81); IR (CHC,)
3028, 2981, 2934, 1815, 1733, 1604, 1450, 1380, 1004 cm’.
RS EE CuHaNO;: C, 68.28; H, 6.28; N, 3.79.
MW C 68.07; H, 6.43; N, 3.72.

LR 4
(3R 45) -1 -HTERE- 1 -H2E-3-(1-2%
EZER) -2 -FA&FTH( Vb-g—EE)

91%; Tk ; (c]o® +62.5° (c 1.12, CHCLy); 'H
NMR (250 MHz, CDCl;) & 1.10-1.28 (m, 6H), 1.15 (&, T = 7.0

Hz, 3H), (1.27 (d, T = 5.4 Hz), 1.31 (4, T = 5.4 Hz),
3H], (1.45 (s), 1.46 (s), 9H], 1.63-1.70 (m, SH), (3.43
(dg, J = 9.2, 7.0 Hz), 3.62 (m), 3.75 (d, J = 7.0 Hz),
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3.78 (4, T = 7.0 Hz), 2H], 3.85 (t, J = 6.1 Hz, 1H),
(4.78 (q, T = 5.4 Hz), 4.88 (m), 1H], (4.85 (d, J = 6.1
Hz), 4.86 (d, J = 6.1 Hz), 1H]; YC NMR (63 MHz, coel,) §
15.07, (20.25, 20.37), (26.05, 26.14)) 26.26, (27.33,
27.95), (29.05, 29.20), (30.04, 30.23), (37.54, 37.64),
(61.19, 62.53), (62.06, 62.32), (75.42, 75.85), 83.06,
100.11, 148.72, (166.70, 166.76); IR (4) 2980, 2931,
2854, 1807, 1725, 1450, 1370, 1329, 1212, 1118 cx'.
TESATHEE conNo: ¢, 63.32; H, 9.15; N, 4.10.
%W :c, 63.15; ®, 8.97; N, 3.96.

Xmel4 2
UR.48)—1—ﬂTi§§—3—(1—zi§Zﬁ£)-
A - (2 -FEZHE) - 2-FEXTH® (Vb-h-EF)

86%; H&EE;:; mp 69-73°C; 'H NMR (300 MHz, CDCl,)
§ (1.16 (t, T = 7.1 Hz), 1.18 (t, J = 7.1 Hz), 3H], [1.25
(d, J = 5.4 Hz), 1.36 (d, J = 5.4 Hz), 3H], 1.48 (s, 9
H), (3.47 (m), 3.62 (m), 3.80 (m), 2H], 4.63 (dd, J =
5.8, 8.8 Hz, 1H), (4.82 (q, J = 5.4 Hz), 4.91 (q, 5.4
Hz), 1H], (5.09 (d, J = 5.8 Hz), 5.11 (d, J = 5.8 Hz),
1H], (6-23 (dd, T = 8.8, 15.8 Hz), 6.25 (dd, J = 8.3,
15.8 Hz), 1H], (6.72 (d, J = 15.8 Hz), 6.73 (d, T = 15.8
Hz), 1H}, 7.27-7.44 (m, SH); “C MR (75 MHz, cDCl,) §
14.98, 20.31, 27.98, 60.24, 60.85, 61.46, 62.36, 63.58,
83.38, 99.63, 99.87, 122.45, 122.63, 126.69, 128.20,
128.61, 136.15, 136.34, 136.38, 147.74, 147.79, 165.33,
165.53; IR (KBr) 1027, 3020, 2984, 2933, 1809, 1723 cu'.

TEFIHHEE ceyNo,: C, 66.46; H, 7.53; N, 3.88.
MM : C, 66.60; H, 7.50; N, 3.87.

XHH 43
mR,4S)—1—ﬁT§§£~3—(1—a§£Zi§)—
4~(§T§)—2—ﬂ%KTﬁ(Vbﬁ—m)
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80%; WEMWMRY; (alp® +77.45° (c 0.216, CHCL); H
NMR (300 MHz, CDCl,) § 0.89 (d, J = 5.7 Hz, 6H), 1.41 (t,
J = 7.1 Bz, 3H), [1.25 (d, T = 5.3 Hz'), 1.31 (d, T = 5.3
Hz), 3H], 1.45 (s, 9H), 1.51-1.67 (m, 3H), (3.48 (dq, J =
9.3, 7.1 Hz), 3.55-3.71 (m, 1H), 3.80 (dq, J = 9.3, 7.1
Hz), 2H], 4.08 (q, J = 6.1 Hz, 1H), (4.70 (q, J = 5.3 Hz
), 4.90 (g, J = 5.3 Hz), 1H], 4.85 (4, J = 6.1 Hz, 1H);
Be NMR (75 MHz, CDCl;) & 14.95, (20.11, 20.28), (22.42,
22.59), 22.70, (24.89, 25.07), 27.83, (37.03, 37.31),
(56.14, 56.38), (61.07, 62.27), (75.65, 75.92), 82.98,
99.91, 148.1, (166.1, 165.9); IR (/##4F) 2931, 2960, 23872,
(1790, 1807), (1708, 1726}, (1454, 1465), 1332, 1256,
1043, 1158, 996, 955, 857, 834, 770 cm'. TWEHFHitHE
CHuNOs: €, 60.93; H, 9.27; N, 4.44. LJWE: c, 61.19;
H, 9.41; N, 4.37.

KHH 4 4
(3R, 4S) - | - RTEBE-4-FSEPE-3- (1 -
ZEEZRE) - 2L-EARTEH (Vb-j—-EE)

93%; H&EMRY : (al,® +75.64° (c 0.78, CHCL); 'H
NMR (300 MHz, C€DCl;) § 0.81-1.74 (m, 13H), 1.19 (t, T =
7.1 Hz, 3H), 1.48 (s, 9H), (1.30 (d, J = 5.3 Hz), 1.35
(d, T = 5.3 Hz), 3H], ([3.45 (dg, J = 9.3, 7.1 Hz), 3.62-

3.71 (m), 3.78 (dq, J = 9.3, 7.1 Hz), 2H], 4.0l (m, 1H),
[4.81 (g, J = 5.3 Hz), 4.91 (g, J = 5.3 Hz), 1H], (4.86
(d, I = 6.1 Hz), 4.87 (d, J = 6.1 Hz), 1H]; “C NMR (75
MHz, CDCl;) § 15.03, 20.19, 20.36, 26.10, 26.36, 27.91,
(33.17, 33.31), (33.35, 33.49), (34.33, 34.58), (35.39,
35.68), (55.77, 55.99), (61.14, 62.21), (75.74, 75.90),
82.96, (99.86, 99.95), 147.96, 166.13; IR (FH) 2979,
2923, 2850, 1719, 1807, 1449, 1336, 1154 co'. TEA

HEE CoHoNOs:: C, 64.20; H, 9.36; N,3.94. LI{H .
C, 64.00; H, 9.17; N, 4.02.
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XEH45-50

|- (N-MBRN-EZFERE) -3 - (BEHRFH) -
§-BMRM-2-EEFTERLAY (V) B5lE

E-T8CTF, M0.5m0] 3~ (1 -BEBRPH) -4 -BR
M-2-ARKTE ()bl WERWER FHMO0.6omol ETE
B (n-Buli)o. 54%E, MA ool FREE. ENESYE
~T8CHEA S 04, WA 20l BANH. Cl BRERNF L. KM
REDEInl ZHBR, FHUEHLEAKALK, BAlaz C0: T4,
Fekd. AEEBRReHEAL, BAHEMNAON -SEFAKRED -
MBLRE (Vd) s

XHEBI4 5
(3R, 45) -3 - (1 -ZHEZHEE) -1 -5EGEHR
B-4-FE-2-ZAERTEH(Vd-a—-EE)
66%; BREFK; mp 152-155°C; ([a],® +87.8°
(c .9, CHCl,); 'H NMR (250 MHz, CDCl,) § (1.07 (d, J = 5.4
Hz), 1.13 (d, J = 5.4 Hz), 3H], 1.16 (t, J = 7.1 Hz, 3H),
(3.26 (dq, J = 9.5, 7.1 Hz), 3.37 (g, T = 7.1 Hz), 3.39

(q, ¥ = 7.1 Hz), 3.67 (dq, J = 9.5, 7.1 Hz), 2H], (4.53
(g, 3 = 5.4 Hz), 4.72 (q, T = 5.4 Hz), 1H), 5.28 (m, 2H),

(6.59 (bs), 6.60 (bs), 1H], 7.10-7.55 {m, 10H), 8.63 (bs,
1H); “C NMR (63 MHz, ¢DCl,) § (15.04, 15.16), (19.98,
20.11), {60.99, 62.53), 61.80, (76.05, 76.66), (99.34,
99.70), (119.63, 120.69, 124.37, 127.67, 127.95, 128.40,
128.45, 128.67, 128.85, 129.04, 129.12, 130.49), 133.48,
(137.03, 137.28), (147.23, 147.29), (l168.12, 168.52); IR
(CHCl,) 3342, 3017, 2982, 2932, 1773, 1719, 1602, 1548,
1445, 1312, 1224, 1210 co'. JTESHHEE CoHN0: €,
67.78; H, 6.26; N, 7.90. XU : c, 67.92; H, 5.98; N,
8.17.
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KHEH 46
(3R9 43 )— 1 _ﬂngg"‘l—iﬁ"s_ (19 1' 1-
SHZESE) -2 -ERFTH (Vb-a-Troc)

BEEK;: wmp 122-124°C; [a]o® +28° (¢ 0.5, CHCly);
'H NMR (250 MHz, CDCl,) § 1.39 (s, 9H), 4.43 (4, J = 11.7
Hz, 1H), 4.55 (d, J = 11.7 Hz, 1H), 5.28 (4, J = 5.5 Hz,
1H), 5.76 (4, J = 5.5 Hz, 1H), 7.30 (m, SH); YC NMR (63
MHz, ¢DCl,) & 27.81, 60.80, 77.03, 78.76, 84.40, 127.73,
128,58, 129.09, 131.55, 147.71, 152.17, 160.34; IR (CHCl,)
J016, 2976, 1819, 1771, 1732, 16383, 1244 cm'. FTELSH
HHE C.HLCLNO: C, 46.54; H, 4.14; N, 3.19. L .
C, 46.33; H, 4.34; N, 3.33.

XREH 4 7
(3R, 4S) -3 -ZBE¥E- 1| -RTERE-¢+ -FX-2 -
ARFTE (Vb~-a-Ac)

EEfEik; mp 63-64°C; (a]p® +32.1° (c 0.81,
CHCL,); 'H NMR (250 MHz, c€OCly) & 1.37 (s, 9H), 1.65 (s,
JH), 5.22 (d, I = 5.5 Hz, 1H), 5.83 (d, J = 5.5 Hz, 1H),
7.23-7.33 (m, S5H); ’C NMR (63 MHz, CDCl,) & 19.71, 27.81,
60.84, 75.94, 84.07, 127.43, 128.31, 128.67, 132.44,
147.25, 162.39, 168.83; IR (CHCl,) 3026, 2984, 1815, 1752,
1731, 1497, 1371, 1286, 1224, 1152, 1024 em!. TEEFT W

HHE cHNo¢: ¢, 62.94; H, 6.27; N, 4.59. JLIM{E :
C, 63.17; H, 6.14; N, 4.52.

KhEh 4 8
(3R, 45 ) - 1 -RTEEEFHE-3- (1 -ZHE£Z24
E)-4-FE-2-FRFTE (Vb-b-EE)
74%; hR BRIk i [a)p® +144.3° (¢ .7,

CHCL,); ' NMR (250 MHz, €DCl;) § [0.96 (d, J = 5.3 Hz),
1.05 (d, J = 5.3 Hz), 3H], 1.10 (¢, T = 7.1 Hz, 3H),
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[1.33 (s), 1.34 (s), 9H], (3.21 (dg, T = 9.3, 7.0 Hz),
3.30 (g, T = 7.0 Hz), 3.33 (q, T = 7.1 Hz), 3.62 (dg, T =
9.1, 7.0 Hz), 2H), (4.46 (q, J = 5.4 Hz), 4.66 (q, J =
5.4 Hz), 1H], 5.10-5.19 (m, 2H), (6.59 (bs), 6.60 (bs),
1H], 7.23-7.36 (m, 5H); “C NMR (63 MHz, CDCl,) § (14.8s,
14.99), (19.75, 19.95), (28.81, 29.30), (60.62, 61.20),
(60.80, 62.29), (75.57, 76.76), (98.91, 99.34), (127.07,
127.40, 127.70, 128.17, 128.29, 128.53), (133.71,
133.86), (148.54, 148.59), (167.67, 163.13); IR (CHCl,)
3362, 3035, 2977, 2932, 1767, 1710, 1605, 1537, 1457,
1366, 1320, 1282, 1217, 1100 cw'.  FEERSWIFHE
Cully2040 C, 64.65; H, 7.84; N, 8.38. SLME: C, 64.45;
H, 7.75; N, 8.39.

XK 49
(3R, 45 ) - | -#EHEEBE-3- (1 -Z2HEZ5E)
~4-FE-2-ZRFTH (Vb-c-EF)

50%; EREERERY i (a)p” +66.2° (c .8,
CHCl1,); 'H NMR (250 MHz, €DCl,) & ([0.99 (d, T = 5.5 Hz),
1.08 (d, J = 5.5 Hz), 3H], 1.12 (m, 3H), [3.16-3.40 (m),
3.63 (m), 2H}, (4.35-4.55 (m), 4.69 (g, T = 5.5 Hz), 3H],
5.21 (m, 2H), (7.03 (bs), 7.05 (bs), 1H], 7.32 (m, 10H);
Bc NMR (63 MHz, cDCl,) § (15.01, 15.14), (19.%0, 20.11),
43.83, (60.66, 62.44), (60.75, 61.54), (75.93, 77.04),
(99.16, 99.56), (127.25, 127.64, 127.69, 128.17, 127.93,
128.35, 128.55, 128.64, 128.74), (133.5%, 133.76),
137.80, 150.02, (167.73, 168.19); IR (CHCl,) 3379, 3090,

3033, 2930, 2930, 1773, 1707, 1604, 1536, 1455, 1319,

1270, 908 cm'. LESWIEE CuHuN0: C, 68.46; H,
6.57; N, 7.60. 3CJ{E. ¢, 68.30; H, 6.66; N, 7.51.
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SR S50
(3R, 4S) -3 - (1 -ZEEZEE)- 1 -ZESLTR
X-4-%E-2-HAKTH(Vd-d-EE)

63%; HEEMRY; (alp® +96.7° (c .9, CHCL); W
NMR (250 MHz, CDCl,) & ([0.96 (d, J = 5.3 Hz), 1.04 (d, J =
5.3 Hz), 3H), 1.05-1.18 (m, 3H), (3.13-3.39 (m), 3.59
(m), 4H], (4.45 (g, T = 5.3 Hz), 4.65 (g, J = 5.3 Hz),
1H], 5.16 (m, 2H), (6.60 (bs), 6.62 (bs), 1H], 7.27 (m,
5H); YCc NMR (63 MHz, CDCl,) & 14.98, (19.84, 29.93),
34.79, (60.56, 61.35), (60.72, 62.35), (75.91, 77.03),
(99.14, 99.54), (127.28, 127.55, 127.85, 128.27, 128.40),
(133.74, 133.89), (149.87, 149.93), (167.62, 168.07); IR
(CHC1,) 3378, 3035, 2980, 2934, 1774, 1704, 1537, 1455,
1321, 1271, 1112, 1025 ca'.

XHFS1-52

- (N N-ZRIR -HEFRE) -~ (BEERPH)
~4 -~ 2 -AAFRTHELEY (Vd) S

HEXKLEYBHRYEEE, U(3R, 4S) - (=)~ 1 -1k
BE-3-(1-ZREZEE) -4 -FE- 2 -HERFTH (Vc
~b) M EHHARNT., EZE T, ®30 ng (0.13mmol ) 3 -
(| -ZHEZEE) -4 -%%- 2 -BEFTWVIa—EE & 2nl
CHz Cla B PMA 2ng DMAP F10.05n] =20k 5S4 8B, MA
22.90g (0.15amol ) BHHER . RN BAYEEERE 2 Mof. K
MEAYHE0n CHz Cl: %%, FHEASKEEAER, Hlaz C0a
TR, k%, BrEr-pIEReSEdt, S8GHVe-H;
8700 ; WEEMKY : *H NMR (250 Mz,

coCly) 6 (0.90 (d, J = 5.3 Hz), 1.01 (d, J = 5.3 Hz)]
(3H), [1.04 (t, T = 7.1 Hz), 1.18 (&, J = 7.1 Hz)] (3H),
3.20 (m, 4H), (3.28 (m), 3.53 (m), 3.67 (m)] (2H), 3.60
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(m, 4R}, [4.41 (q, T = 5.3 Hz), 4.63 (q, T = 5.3 Hz)]
(1), {5.07 (d, J = 5.8 Hz), 5.08 (d, J = 5.8 Hz)] (1),
(5.29 (d, J = 5.8 Hz), 5.32 (d, J = 5.8 Hz)] (1H), 7.23-
7.27 (m, SH).

KREH 5 2
(BR, 4S) - (=)= 1~ (N, N-—HEZEERL) - 3 -
(1-Ziﬁlﬁ&)—4-$§-Z—QkﬁTﬁ(Vrm)

55%; TEHE ;"R (250 MHz, cocly) 6
(0.98 (d, J = 5.4 Hz), 1.10 (d, J = 5.4 Hz)] (3H), 1.12
(¢, J =7.1Hz), 1.13 (t, J = 7.1 Hz), 3H], 3.16 (bs,
6H}, [3.37 (m), 3.67 (m)] (2H), [4.47 (q, T = 5.4 Hz),
4.71 (q, J = 5.4 Hz)] (1H), (5.11 (d, J = 5.7 Hz), 5.12
(d, T = 5.7 Hz)) (1H), 5.34 (t, J = 5.7 Hz, 1H), 7.34 (m,
5H) .

TRIKEHS S -5 6 RETELMEMA 1 4 —0H~-DAB, BJ —Fé
TRTHERBHRRCEY, HEERATER LAY (I ) H
(V)BT RRRBRELAY (lla). (Mb). (M-p)
(N MEEHBRTERLHE 2,

SEHEH 5 G
7o 10-ZTroc-14-BE-10-HZRERRFABLE-T -1,
- RBE (Ma) ¥ &
¥14 “RE-I0-HZBEXZRFABRN ( 14—-CH—-DAB)
(310mg, 1.63umol ) & F 180l TAMIBE S, HAKEOCHS, #
WA Inl KEMSRZH. BESHHE, BMAL 40l XK=
RLH, ARERGY (RFRSEZENEE . 1.4l 2.15¢,
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9.7lnmol, # 6 HHMLE ) WH30 B . NEBPBERNISE, R B
FYRBEEME (TLC) B, DRERENELER. AR, &
ALHEBA Gk, UREIENETRE. REESYEE b
EB, EBAA0 INSBUBMLARE. BEANS). THE,
&fﬁm,E%%%&&&e%&ﬁw,mmmm/aﬁ(l:1)
PES BN, B2I1.168C75%) B EE AR Ta. Na HETHEDT -

'H MR (CDCl;) § 1.20 (s, 3H, H17), 1.28

(s, 3H, H16), 1.88 (s, 3H, H19), 2.08 (m, 1H, H63), 2.18
(s, 3H, H18), 2.33, (s, 3H, 4-OAc), 2.63 (m, 1H, Héa),
3.75 (bs, 1H, H14), 3.82 (d, J = 7.1Hz, 1H, H3), 4.20 (4,
J = 8.4Hz, 1H, H208), 4.34 (d, T = 8.4Hz, 1H, H20a), 4.61
(d, T = 11.8Hz, 1H,Troc), 4.79 (s, 24, Troc), 4.91 (4, 7
= 11.8Hz, 1H, Troc), 4.97 (bs, 1H, H5), 5.01 (bs, 1H,
OH), 5.0l (bs, 1H, H13), 5.59, (dd, J = 7.2, 10.6Hz, 1H,
H7), €.10 (d, J = 7.1Hz, 1H, H2), 6.25 (s, 1H, H10), 7.50
(m, 2H), 7.65 (m, 1H), 8.03 (d, 24); "c mm (cocly) §
10.80, 15.22, 21.56, 22.21, 25.63, 33.05, 41.28, 46.71,
56.44, 68.93, 71.79, 75.78, 76.00, 76.54, 77.56, 79.03,
79.91, 83.49, 84.09, 88.25, 94.10, 127.87, 129.01,
129.86, 130.92, 134.38, 144.81, 152.7s, 153.12, 153.18,
164.73, 170.64, 199.97.

KRB 5 4
M-ZBE-7, 10- ZTroc— 14— S #£DAB ( Mb) 8 &
E-10CT, F594ng (0.654mmol ) 7, 10~ =Troc~ 14~ 5 &
“I0-BZBERRAZRN (Ma) #530n] B0k &% & A 23001
(3.27mmol, SEEHYE)ZHE. BRNBAYE- 0CHHE 2 4
B, RECR&YMHEOA ZH, MO INMBAL KRS, ER K
ARkMNeS0s T4, EE®E, BIE~Y, BFEDRERREEE
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Wb, hEGEE, EAHTHEERE  op 225-226C; 'H WMR

(CbCl,) & 1.10 (s, 3H), 1.21 (s, 3H), 1.88 (s, 3H), 2.02
(s, 3H), 2.05 (m, 1H, H6B), 2.19 (s, 3H), 2.38 (s, 3H),
2.64 (m, 1H, Héa), 2.74 (s, 1H, OH), 3.19 (bs, 1H, OH),
3.98 (d, J = 7.3 Hz, 1H, H3), 4.23 (d, T = 8.4 Hz, 1H,
H20a), 4.30 (d, J = 8.4 Hz, 1H, H208), 4.61 (d, T = 11.8
Hz, 1H, TRCC), 4.72 (m, 1H, H13), 4.77 (d, J = 7.1 Hz,
1H, TROC), 4.91 (d, J = 11.8 Hz, 1H, TROC), 4.98 (m, 1H,
H5), 5.39 (4, J = 5.4 Hz, 1H, H14), 5.62 (dd, T = 7.1,
10.5 Hz, 1H, H7), 5.84 (d, J = 7.3 Hz, 1H, H2), 6.30 (s,
1H, H10), 7.44 - 7.62 (m, 3H), 8.03-8.06 (m, 2H). TR

M  CnHoClO,: C, 46.61; H, 4.23. LM . c, 46.80;
H, 4.39.

EKRE# 55

M-EE-2-FoERE- 2 -BEFRE-10-BHZRELR
RABRN(M-B)I)mH s

HU-BE-10-BZBRELRFABEI (200mg» 0.89%9mmol )
M5 Rh~C 4L (S50ng) ZE5 M ( 8nl) MELOAC ¢ 2m]) E¥:0
BFBT0CHI00psi RXEATHL 6 h8t. BERBAYN
HEZERRRAEET, SEBEN, REBRAN. BAE~AY.
HEpREREalEdd, BEOA/ 28 (11 1) ik,
#51498ng (8% )M -B, HHEHK, ERAFTHEEHE:

'H NMR (DMSO-d®) § 0.88

(s, 6H), 1.46 (s, 3H), 1.86 (s, 3H), 2.14 (s, 3H), 1.12-
2.24 (m, 13H), 3.59 (m,2H), 3.93 (d, J = 8.0 Hz, 1H),
3.99 (d, I = 7.0 Hz, 1H), 4.25 (d, J = 8.0 Kz, 1K), 4.36
(m, 1H), 4.39 (s, 1H), 4.76 (d, J = 2.0 Hz, 1H), 4.88
(bd, J = 9.1 Hz, 1H), 4.96 (d, J = 7.1 Hz, 1H), 5.08 (d,
J = 2.0 Hz, 1H), 5.29 (d, J = 7.1 Hz, 1K), 5.45 (d, J =
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5.2 Hz, 1H), 6.64 (d, J = 6.3 Hz, 1H); “c MMR (DMSQ-d%) &
9.36, 14.51, 21.14, 22.05, 24.82, 25.04, 25.23, 26.40,
28.11, 28.44, 36.41, 42.04, 42.56, 45.78, 57.17, 70.70,
72.21, 73.22, 74.08, 74.54, 75.05, 75.39, 79.80, 83.58,
135.15, 139.11, 169.52, 174.62, 209.87.

XREF 56

70 10-ZTroc-14-BE-10-HZHEERRFBRI (Va)
iok o

FU-BE-10-MZHEZRFAEED (14-0H-DAB) (900ng,
1.61mmol ) FF 18mI T AMEIE S, HARESCHHA, FMA0.92n]
(1.42g,» 6.44nmol, 1 fEAHYE ) KEM=KZH. RAEsTHE,
RibigPRERER, REBGYEREEHE (TLOORE., U®
ERNTEEE. AR, MALFERIO—-k, MERZIEZNN
PR, RERAYHCHC: FEN, AR INLBRMBMLE L
k. AR ANGSO. TR, HBREBEN, BReDHERECH EML,
FEtOAc ~ 8% (1 ¢ 1) fEdkBiN, B32/808ng (55% ) Va, H A
EE M : 'H NMR (CDCls ) 8 1.10 |

(s, 3H, H17), 1.18 (s, 3H, H1é), 1.83 (s, 3H, Hi9), 2.02
(m, 1H, H68), 2.14 (s, 3H, H18), 2.30 (s, 3H, 4-0Ac),
2.61 (m, 1H, Héa), 3.22 (m, 1H, OH), 3.61 (s, 1H, CH),
3.66 (m, 1H, OH), 3.89 (4, J = 7.1 Hz, H3), 4.01 (m, 1H,
H14), 4.18 (d, T = 8.4 Hz, 1H, H208), 4.28 (4, T = 8.4
Hz, 1H, H20ea), 4.60 (d, T = 11.9 Hz, 1H, Troc), 4.73 (m,
14, H13), 4.77 (s, 2H, Troc), 4.83 (d, J = 11.9 Hz, 1H,

Troc), 4.95 (m, 1H, H5), 5.57 (dd, J = 7.1, 10.6 Hz, 1K,
H7), 5.79 (d, J = 7.1 Hz, 1H, H2), 6.24 (s, 1H, H10),
7.40-7.60 (m, 3H), 8.02 (bd, 2H).
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KBS T -6 2HRATARWRARKA P AL B ~ARR
RUa% (V)IRRRFERALAY (D) R (V) EFRE %S
RERVMRYRRLGY. FRBARNEREET. KB
AFFRNERST. BEMMS T, ECTRMCI0 RHEERR
i, B8R, HERPRETEDIS S BT EXHF S 9%, #F
TRERMSBERFRA, NeRRYKERLAD [b A lc

LEHs57-52

T 10— ZTroc—10-MZBE-~14-BEX-RE¥H -1, 14-8
BE ( la-diTroc) W&

E-40CTF, FI04HA, AXRAZRMa (86.9ng, 0.093
anol ) AN ~ERRE- P -HBMVa—-a—EE (47.3ug, 0.14mmol )
B93.0n] THF BEPMAAFE B ZKEY (NalMDS ) 0. 13nl
(1.2eq, 0.85MBEITHF BH ) . ¥EAWEYHFIC S %H,
*RBRBRDa TE2ER. RER&YHE10n] AN Cl Bk A,
FEERGYRZE (1001<3 ) %N, AEE-KEHK (100l ) W,
SFRNENRAR KRR, BRARRBTH, $EYg, 2E~Y.
ﬁﬂ?’f#ﬂmﬁéﬁ?ﬂ'ﬁ%, MEtOAc/ B4 (1.7°2) R bin, B3l
95.9mg 2'—EE-7, 10-ZTroc—10-BZBE-14-BE-%¥
M1 M-Bme, heaBEk. XhkaPBOSNEMMTIF B
EEATLE | et. BENBAY TR, FRREHEGEL, B
EtOAc /24 (2.73) fE kBN, BH65.5m (5% EF% ) B
la~diTroc, hEEEKE, CAFTHEENE:

mp 178-180°C; (a]p™ -5.9° (c 0.85, CHCL);
'"H NMR (CDCL,) § 1.30 (s, 6H, H16,H17), 1.89 (s, 3H, H19),
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1.92, (s, 3H, H18), 2.08 (m, 1H, H6R), 2.56 (s, 3H, 4=
OAc), 2.62 (m, 1H, H6a), 3.81 (d, T = 7.4Hz, 1H, H3),
4.09 (bs, 1H, 2/-0H), 4.24 (d, J = 8.5Hz, 1H, H20f8),
4.31, (4, J = 8.5Hz, 1H, K20a), 4.60 (d, J = 11.9Hz, 1H,
Troc), 4.76 (s, 2H, Troc), 4.87-4.94 (m, 4H, Troc,HS,
H2’, H14), 5.55 (dd, J = 7.1, 10.5Hz, 1H, H7), 5.93 (dd,
J = 2.8, 8.9Hz, 1H, H3"), 6.11 (d, J = 7.4Hz, 1H, H2),
6.19 (s, 1H, H10), 6.47 (d, T = 6.2Hz, 1H, H13), 7.21 (d,
J = 8.9Hz, 1H, NH), 7.31-7.64 (m, 11H), 7.75 (d, T =
7.4Hz, 2H), 8.12 (4, J = 7.4Hz, 2H); "cC NMR (cDCl,) §
10.93, 14.63, 22.39, 22.51, 25.39, 33.07, 41.64, 46.39,
54.92, 56.47, 68.88, 73.87, 74.42, 75.78, 75.88, 77.22,
77.45, 78.29, 79.61, 80.17, 83.59, 88.01, 94.02, 94.07,
126.80, 127.31, 127.73, 128.34, 128.64, 129.07 (2),
130.16, 132.04, 132.46, 133.44, 134.35, 137.53, 139.71,
151.63, 153,06, 153.15, 164.79, 167.69, 171.37, 172.03,
199.33; IR (CHCl,) 3038, 2951, 1820, 1761, 1737, 1667,
1479, 1379, 1250, 1220; LRI RE CaHNCLO,4: C,
$1.85; H, 4.10; N, 1.16. 5 7{i : C, S1.67; H, 3.86; N,
1.13.

KHEH 5 8

I0-BZRE-4-BE-REUB-1, 4-BME(1a)8
B R

#HRYIK L a—diTroc (100mg ) f Zn ¥ (200mg ) EZ M+ T
OCRENLIHE. REBAYHRNSEIR, BHBRERSE. B
KRPETFCH2 Clz B, In BBLRERE, BIEFY. REXHZ
EtOAc/ 2 (3 : 1 )EES, BIUMELE la (Bug, 2% ),
HEEWE: 'f R . |

(cpecly) & 1.21 (s, 3H), 1.27 (s, 3H), 1.78 (s, 3H), 1.85
(m, 1H, H6B), 2.04 (s, 3H), 2.54 (s, 3H, 4-OAc), 2.56 (m,
14, Héa), 3.80 (d, J = 7.6 Hz, 1H, H3), 3.93 (d, J = 4.4
Hz, 1H, 2/-OH), 4.28 (m, 4H, H20, H7, OH), 4.88 (m, 3H,
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S, H14, H2’), 5.16 (s, 1H, H10), 5.93 (m, 1H, H3’), 6.07
(d, J = 7.6 Hz, 1H, H2), 6.44 (d, T = 5.8 Hz, 1H, H1i3),
7.23-7.60 (m, 12H), 7.73 (bd, 2H), 8.14 (bd, 2H); Yc MMR
(CDCL) & 10.10, 14.22, 14.39, 21.11, 22.17, 22.61, 25.57
36.67, 41.62, 45.97, 54.71, §7.86, 60.47, 69.43, 71.63,
73.82, 73.99, 74.66, 76.18, 77.27, 79.76, 80.43, 84.13,
88.37, 126.79, 127.40, 127.91, 128.28, 128.59, 129.07,
130.22, 131.98, 133.56, 134.25, 135.76, 136.22, 137.67,
151.89, 165.02, 167.67, 171.09, 172.06, 209.76.

I

LHHS 9

13-{(2R, 3S) -3 - (RTEBE )EX-2-8%-3
~FERBL) -10-BZRE-U-BEZRABE-D-1, 14
- WEE ( Lb) e

E-30CTF104bkA, A%RFBEDa (100, 0.107mm0l )
FN—t-BOC~ B - ABM Vb—d—EE (5208, 0.155amol ) £33.0nl
THF % %% 10 ANaHNDS 0.12a] ( 1.1eq, 1.0M THF BH) o KA
AYEIC #H R, FRABED RLKRR. HRABLIHMA
B 100l HWANH Cl BHMI000] BHFH, UEREHE. RER
AWEZER (10nX3) KR, ABE-REL (100]) XN, &%
MERBALKER, BRARERWTR, F&4, AORRCERE
(170mg) « HFEY LT MEgiL, BEtWAc/ 2R (1.71)
BN, BERYHEII-((2R, 35)-3- (RTERE) &
E-2-FE0- 3 -RERBE] -10-BZHE- 4-BERRF
BE-I-1, 14~ BME ( Lc-EE) (118ng. 88%) . B4 EH
k. AFEPEERTT—5Bd, NEFHHAIE Nroc RIPE.

HRYE T c—FE (1570g) BZn ¥ (480ng) % 2nl AR
FEATHES o, ABHBEAES0C, FELBETER 4/
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Mo HEBEE, WEEMABKLY. BARMIHENR (200]) F.
BHAREE (200]) EW, ERHPEANS0. T, $%%E,
BRLGHKE, SAZRREOWESR -S4k, HEOA S8 (2
A1) BN, BIIEUKE Ic(63ng, SEX0Y%, BEEASE
Oa i), RAFTHNEERE !

mp 190°C ( 4§ .); (a),® -22.83°(c, 0.193, CHCL,);

'H NMR (300 MHz, CDCL,)§ 1.36 (s, 9H, t-Boc), 1,77 (s, 3H,
Hy), 1.82 (m, 1H, Hy), 1.87 (s, 3H, Hy), 2.43 (bs, 3H, 4-
OAc), 2.55 (m, 1H, Hy), 3.69 (bs, 1H, OH), 3.80 (d, T =
7.5 Hz, H), 4.20-4.30 (m, 3H, Hy, Hy), 4.69 (s, 1H, OH),
4.75 (d, J = 6.7 Hz, Hy), 4.92 (d, J = 8.5 Hz, 1H, H,),
5.13 (s, 1H, Hy), 5.30 (m, 1H, H;), 5.62 (d, J = 8.6 Hz,
1H, Hy), 6.01 (d, J = 7.5 Hz, 1H, H,), 6.45 (d, J = 5.9
Hz, 1H, Hy), 7.51-7.64 (m, 8H), 8.02 (d, J = 7.3 Hz}; Y ¢
MR (75 MHz, CDCly) & 9.97, 14.37; 21.98, 22.52, 25.69,
28.24, 29.68, 36.74, 41.67, 45.94, 57.91, 69.36, 71.65,
74.09, 74.31, 74.82, 76.09, 79.64, 80.58, 83.98, 883.09,
126.61, 128.13, 128.96, 129.93, 134.18, 135.82, 136.52,
138.00,151.87, 155.70, 164.78, 170.64, 171.89, 209.69;

IR (k) 3403, 2931, 1817(amide), 1734, 1715, 1703,
1242, 1085. TLRAWIHME cHNo,: ¢, 62.18; H, 6.05; N,
1.65. P : ¢, 61.91; H, 6.33; N, 1.61.

KHEH 60
14-[(2R, 3S)-3-(N-¥FBRE )HE-2-BE-
S-FEABRE ) -10-HZME-4-BEZREHRBED (Ila)
i & ®
E-40CTF3I0 28, MRRABENa(79.6ng, 0.09mmol )
MN-XFRE-p-ABKEVa—2a—EE (45.8ng, 0.14mmol ) #
3.0ml THF % 4 M ANaHMDS 0.13m] ( 1.2eq, 0.85M BITHF &’ ) ,
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RERAHERIC 4H%0H, RRABAN: S4HE. RNNLEY
100l tBANH. C] BRLE. REEAHHZM (100X 3 ) K,
REM-EFRE (100]) XH, 4*OENAELKER. BXAR
BBTHR Fa&4, S2M~Y. XECDEEREadELL, B
EtOAc 24 (1 : 3 ) fES%BIM, B290.2ng (82% ) 14-[ (2R,
3S) -3 - (N-¥FBE)RE-2-FE0- 3 -ZXABRE ] -

0-BiZBE-14-BE-RRABRD (Na-FE), HEEFEHE.
RERPORY SR Na-EE Fln EZHPFOOCHE 916, RN

BEYSRPRBLR, BRBATKS . RAKYEBETCH Cla &,
In hBERB%, FIHEAY. BEAYRE0A/ TE(3: 1)

e BB R B A ek B 3133. Tag (75% ) BB a, B

BEBRK, RAATHETNRE:

mp 198-202°C; {a],®-13.2 (¢ 0.38,

MeOH) ;'H NMR (CDCly) & 1.17 (s, 3H), 1.20 (s, 3H), 1.74
(s, 3H, H19), 1.84 (m, 1H, H6b), 2.14 (s, 3H, H18), 2.17
(s, 3H, 4-OAc), 2.60, (m, 1H, Héa), 3707 (bs, 1H, 2’-OH),
4.03 (d, T = 6.6 Hz, 1H, H3), 4.14 (d, J = 8.4 Hz, 1H,
H20), 4.27 (m, 3H, H20, H7, 10-OH), 4.55 (m, 1H, H2‘),
4.99 (bd, 1H, HS), 5.07 (m, 1H, H131), 5.17 (d, J = 5.8
Hz, 1H), 5.34 (s, 1H, H10), 5.65 (d, J = 5.7 Hz, 1H,

Hl4), 5.83 (bd, 2H, H2, H3’), 6.91 (d, J = 9.4 Hz, 1H,
NH), 7.36-7.59 (m, 11H), 7.77 (bd, 2H), 8.15 (bd, 2H);
Bc MMR (C€DCLy) § 9.53, 15.32, 20.66, 22.08, 26.03, 29.69,
37.06, 42.85, 46.50, 54.68, 58.00, 71.63, 72.06, 73.60,
75.03, 76.60, 77.12, 78.82, 80.31, 83.98, 127.10, 127.24,
128.25, 128.42, 128.84, 129.04, 130.62, 132.51, 133.59,
135.04, 137.89, 140.68, 166.49, 168.13, 170.86, 172.12,
211.58; IR (CHCl,) n 3632, 3434, 3026, 3016, 2943, 2838,
1724, 1648; RS HITHM CyHoNO,: C, 65.29; H, 5.97;
N, 1.69.5LM{E : c, 65.15; H, 6.01; N, 1.79.
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ARMAAENZRPSE, DNAIRYE (Ta), NBEE4

—

Fixo

LB 61

T, 10-ZTroc—14-[ (2R, 38 ) -3 - (BMTEBE ) X2
~2-RBE--FEABRE ] -10-HZBME-U-BELERE
#I C(IIb-diTroc) By& R

E-40CF10 48, 500 ( 0.055mm0] ) R KRBENa &
10nl THF #&#®+MA0.06ml € 0.06mmol ) NaHMDS. E-40Cim A 2518
(0.083mmol ) N—t—BOC— B ~ MM Vb—d~EE BITHF Bk, #
B LB, E-40CHARAN. Cl FERN. 4 HELE, &
BRCMIBER. AHANENRB R KNaz 05 T, #RZ
R AFHEERECMELL, HEOAc 2R (1 3) s
BH, #9/54.2ng (82% )7, 10— ZTroc—-14-[ (2R, 35 ) -3
—(RTHEBRE)EE- 2 -FE0- 3 -FEFBE] -10-K2ZR
E-14-BERXRAERN (Ib—diTroc~EE) , Y EHk, &%
ﬁﬁﬁ%ﬁ&ﬁﬂbﬂﬂmvﬁEﬁ&ﬂ”ﬁlEWF*?E@TQ
BB, REBEEYATKNaz 02 Tk, BRESEH LML,
FEtOAc. S48 (1 ¢ 3 ) e seBim, MP)40.0ng (81% ) £EE b
=diTroc, ZE &K : *H NMR (CDCls ) &

1.19 (s, 34, H17), 1.24 (s, 3H, H16), 1.45 (s, 9H), 1.85
(s, 3H), 2.03 (m, 1H, Héb), 2.24 (s, 3H, H18), 2.37 (s,
3H, 4-OAc), 2.65 (m, 1H, Héa), 3/01 (d, J = 5.7 Hz, 1H,
OH), 4.01 (d, J = 6.8 Hz, 1H, H3), 4.15 (d, J = 8.4 Hz,
1H, H20), 4.32 (d, T = 8.4 Hz, 1H, H20), 4.36 (d, J = 5.6
Hz, 1H, NH), 4.62 (d, J = 11.8 Hz, 1H), 4.79 (s, 2H),
4.92 (d, J = 11.8 Hz, 1H), 4.95-5.02 (m, 3H, H2’, HS,

57



OH), 5.18 (d, J = 9.5 Hz, 1H, H13), 5.34 (d, T = 9.5 Hz,
14, H14), S.63 (dd, T = 7.2, 10.5 Hz, 1H, H7), 5.71 (d,
= 5.1 Hz, 1H, H3’), 5.84 (d, J = 6.8 Hz, 1H, H2), 6.34
(s, 1H, H10), 7.29-7.60 (m, 8H), 8.12 (bd, 2H); Yo MR
(CDCly) & 15.33, 22.25, 28.11, 28.17, 28.30, 28.45, 28.50,
33.26, 42.85, 46.82, 55.98, 56.51, 71.83, 73.05, 73.60,
76.22, 76.57, 77.61, 77.67, 77.88, 79.65, 80.01, 81.31,
83.54, 83.60, 94.21, 126.97, 128.29, 128.37, 128.74,

- 128.92, 130.48, 131.21, 133.67, 138.55, 144.71, 153.07,
153.22, 156.23, 166.22, 171.04, 171.97, 200.88;

EEXBHRY, REXBABE (Va) S5HEE RiPwp -AR
BREED (Vb-d) MM RNA RBIR RPN ELE. fo 3% 2%
4%3—'\'0 E*;ﬁﬂq’r ﬁf%i’]%ﬁ&ﬁﬁnb_diTPOCo

- KHB 6 2

4-[(2R, 35) -3~ (RTEBE)KE-2-8E- 3
~HREABRE]-10-MZBE-4-BEXFERBRD (1Ib) &
=34

EZET 1 1080g (0.09mmo0l ) Ib—diTroc # 2 Rl Z BRI 3 ni
FHOBHPMA2400g In (FERE) . BREUEEAEZC0C, £
#iﬁé:#JZ/J\Hio RERBEGHLHRBETE, BRATKRE. Bi
BEBEFCH2 Cla b, SWEBRIn &, I 1160g MY, ZH~
WEEBEGMEA L, B0 25 (4 1) ERBA, B3
48.80g (70% ) R¥L&Z b, Ha&Bhk: 'H

MMR (CDCL;) & 1.15 (s, 3H), 1.16 (s, 3H), 1.45 (s, 9H),
1.73 (s, 3H), 1.81 (m, 1H, H6b), 2.13 (s, 3H), 2.36 (s,
3H), 2.60 (m, 1H, H6a), 3/03 (d, J = 5.7 Hz, 1H, OH),

4.02 (d, T = 6.9 Hz, 1H, H3), 4.17 (d, J = 8.5 Hz, 1H,
H20), 4.25-4.34 (m, 4H, H20, H7), 4.83 (4, J = 6.0 Hz,
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1H), 4.99 (m, 2H, H2’, HS), 5.18 (d, J = 9.5 Hz, 1H,
B13), 5.31 (s, 1H, H10), 5.37 (d, J = 9.5 Hz, 1H, H14),
5.67 (d, T = 6.0 Hz, 1H, H3’), 5.83 (d, J = 6.9 Hz, 1H,
H2), 7.31-7.56 (m, 8H), 8.12 (bd, 2H);

EEWHRBIUD—diTroc ZHBPL BB RER1LUD, WHS
4 BFRe

IRFEBRT-RHATRITEES. NERFTHRROLEY
MRRAAROWE Y&,

B, RECHETENFASHERENRETIRYR, BR
FHEREARARKARB T ERPTRR AL~ 30k, TR R
HEARUMEAERMER, FRE—S0H b aEasxnms
HHERBEEA .
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