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AH RTINS 2R ZL2GC-RRKLEFEAFRSL )T
BRER LS VI8 BE R MR & S & 4-J R 72 Lobui5F F KFibdd
[VII] S, & A 20-B4X #2248 o B AL - [X VIR 3 RoFZ AT A2 AT A
4948 B) 5 ik R AT,

i3 T 7 R A M-1 B 7 i 5T vl 8- 0 F LR 45 4B 69 4R BL
A E B W[XIV]:

B B -1

FALH
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AR

F P AT de LA E L
PP AL H (Bl AL A4, THERA)LE 2B
[XXIU], &ABRLSMXXI], REAELGEHENT, ESENHEL

KBl aede-B) B AT, SESELTR, P4 R GARBRARKRLEY

[XIV]. #esh, Ha@id4E40iE B4 R3RY b agfdp B at, TulME AR
IR ANARPE, FAABLFEIASWXIV]. b, it A AL
Fl4L 2 R ZAREGEN A 09 2 A [XXT], KB BEEAT R
%ﬁﬂ%%ﬁ?ﬁ%ﬁﬂ%&%%ﬁ&ﬁ%%%%ﬂNL

gl B EMFTEERPEAIAMEAARRY ALY
L, &L P ROR AR ALARF QAL RY OREEEAL
A, RPH%RFETF AR 64 24 6 F2 RS XX

ATAEAF G -0 K-2F KB L TRmEEAY, [I]H 4
S 35T vAB AL T 5 BB B -2 Bt o ik .

B B g2
- ! —OH
CN X
2 \—0QH
. l R R!{/
0 CH; [XXV] - R2
[ XXIV ]
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CN & 4L

E b F 5 B ESL

PPiE b RAALSY [ XXIVIEBL(F] do st 7 F A B )&, Lewis BR(#
BN FEBI)FLETE 1,3-FBASMXXVIEE, FE2F
R AT RS W[XKVI], HEAEHEMN(B A= FER, waAkE)F,
(B e B4R, BT EAT)AAET, RAAMBE[XX VIR A REL
SMXXVI], FA£ 2- FEREFLLHMELSHXXVI], BiLFHH
EEAE—-F (4, FAERH 2-RK2- TREXRELSH
[111].

£ R AL EMEGLAEBHRCSW[IVIRELE T, 4 RMELFHE
B A A [XIX) 32 2 50 #4064 3F 7T vhali i 4 K [ XXIX] N-ARBARA
ARG R HBRAC S AL B 5 X [XXX] BB 3 3 BB 78 M AT 22 9 3K,
2B R R B S, Pldeilid i A AR A R R AL
S-H[XXIX] 5 &8 [ XXX %9 8 AL (41 Do AL ) BB (1) R i B B,
M) BT R A&, P ATl X [XXIX]Fo[XXK] 3 TF

WCOOH
R [ XXIX]
NH
(CHzrn
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AP HFhe LR E S, |
YOH [XXX]
EFPRFhe EprE L,

EABP B AELE P, K& SR 7692 2-BR B4 2-

SRR A TEMEARSW (], 2-FRARBA-G-BKEAT A TR

AR)T BB M[V]., 2-BMABE2-C-RREBFTEPRFL )T
BEALA-M[VI)X 2- £ 5-2-(6-BFE PRFL )THRASHIXIH L
8y 2 4 LG e xR K 4-BR B Akl P REpiLed  [VII). 4-%
Aoabvh P KFLEAH  [VINRLE, 4-2EavhstP RFALL
WXIXEH, 4B LAabwbH P RFILESH  [XIUR 4-E5B
S 3 P KB NEH  [XINe 4 Lot iE, & 2-[(R)-N-
FEREBAMEABEA]2-FRELTHEISY [XX)H 2 216
st Ry A ST MR,

ERAPEFBRAERLHETF, K& Rt L LA
1-6 NBRT 6 B4R R L4 A, Kid “IRAMMEIA™ o R4S
BR” 386 R AN EA 1-7 AR T 0 H 4G S, £ 44 0948 boBe 2L Fo ki KBS,
A “BRAE” BHRALF -I0AARBTFHEMR L4 THEA,

5 #A7

WL TF 7| A4 o 4B A AT BB AL R, 122 RiAH
AT EG R,  —

LB 1

(D# 2-382-[6-AA-1,1-22- = F A-13-2 & = &£ )-5- £.-
1235-W&-7- T RAP A |TEHTE(Q2221g). (BR)-N-4-BEE A BB
£)-1,2,3,4-v9 £.-3-F S ok 5 52.(24.70g) Fo 88 B A7(5.1 1 g) 42 = T 2 7 %%
B (220ml) F 49844 T 60 C F Ht3E 70 45-4F. A L8 ZB53R BGE BB
Bot, BAMF KB REIZRIVE, HERBMATIR ARER
BREN G, EEAWBREEEN GACGERR: £45:. 08 L5=

-18 -
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(I X X}
L ]
L XXX )
[} [ ]
LR ¥ 3
2

.
cane

10:126:1), FARER KK 2-[[BR)-N-(4-FE E L B4 )-1,2.3.4-
v £-3-FEuk R A A ]2-[6- R EA-1L1-22- = F A-13-ER K
F)-5-8-1,235-mE-7-FPRF A JTETEEG541g).

M 929%
- CN
CH, - | COO0C,H;
CH;y %OO
Ns0r4 )~ )
IR (Nujol, cm-1): 2220, 1750, 1665, 1615 ( Nujol: ¢k 75 )

MS (m/z): 738 (MH*)
NMR (300MHz, CDCl;, 8): 0.89 and 0.90 (3H, s), 1.10 and 1.15 (3H, t, J=7THz),

1.33 and 1.35 (3H, s), 2.45-2.60 (2H, m), 3.25-3.40 (2H, m), 3.61-3.76 (4H, m),
3.95-4.22 (4H, m), 4.58 and 4.68 {1H, d, J=16Hz), 4.72 and 4.75 (1H, d, J=16Hz),

5.22 and 5.29 (1H, dd and t, J=3.6 and 5Hz), 6.01 and 6.04 (1H, s), 6.58 and
6.65 (1H, s), 7.02-7.20 (4H, m), 7.37-7.51 (3H, m), 7.54-7.60 (2H, m), 7.62-7.68

(2H, m), 7.85-7.93 (2H, m)
)4 2-[[(BR)-N-(4-B F A BB -)-1,2,3,4-m £.-3-Fobor L £

A2 [6-RA-1,1-22-=F A1 3- B H = fH)-5-8-1,2,3,5-09 £.-7-

PRHFL |LBMIEBEC3MB)EMETRY _FTELBER-FE
(1:1)330ml) P, A SAL40(2.21)(1.2 H )09 60%84 bk o-Hik,
FTERT, BEFZRAH 75 54, HRTIEE65mD10 F B)IwAdz
BRAMT, TERT, BHFLER ALK TERIULRLRASY,
I R AT B4 AR B A b An 3 KR R AT IR AR BUR, BALERAN-FR 4L T
B, RERFRHEGHNME, SERKRENE, HELEEHG5.692)[28
W a-thio 2R 1Lo-MhegdEztaritddp= 152:1.0 (88% de), ©2ZHIE
NMR # F8: 6.71 Fo 6.46 4% 69 fr 5~ 6 vb 3t L 7 75 49 LA £ & BR(60ml)

-19 -
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¥, FTERTRIFZREY, A5 ThL(76ml),dLim A B 4 3k
TR GG R L. LRI IT R 49 45 B, B R ER- T AR(60:76)(%9 100ml)
P AR E L R IKEG(2S)-2-[[(BR)-N-(4-BLF A mrmb A -)-1,2,3,4-19 £,
S-Fekak A B A A A2 [6-RA-1,1-2,2-FE-1,3- B F &R H4)-5-
£-1,2,3,5-mE-7- P RBA ] T TE(26.64g).

E: 76%
CN
|
S COO0OC,H
CH3 ) 2415
Hj GO0 CyH;

@Q\:-sz

m.p.: >82 C (& #f5H-fi)
[odp®®: -43.3°(c=1.02, &%)

IR (Nujol; cm-1): 2220, 1755, 1660, 1615

MS (m/z): 766 (MH)
NMR (300MHz, CDCls, 8): 0.70 (3H, t, I=7.5Hz), 0.85 (3H, brs), 1.02 3H, t,

J=T7Hz), 1.21 3H, brs), 2.16-2.55 (4H, m), 3.35 (1H, dd, J=6.5 and 16Hz), 3.50

(1H, dd, J=3 and 16Hz), 3.55-3.70 (4H, m), 3.70-3.90 (2H, m), 3.93-4.16 (2H, m),
4.68 (1H, d, J=16Hz), 4.76 (1H, d, J=16Hz), 5.37 (1H, dd, J=3 and 6.5Hz), 6.71
(1H, s), 7.02-7.10 (1H, m), 7.10-7.20 (3H, m), 7.36-7.50 (3H, m), 7.54-7.59 (2H, m),

7.63-7.68 (2H, m), 7.89-7.96 (2H, m) ]

() (28)-2-[[(BR)-N-(4-F F A B BL A -)-1,2,3 4-m9 £.-3-F"Evk 2L ]
BARA]-2-[6-RE-1,1-Q2-=F£-13-FFH=FH)-5-£-123,5-m
-20 -
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£-7-FREHFA | TH THE(23.71g)4= Raney 4(W-4)(49g)E ke LBk
BF- LER(460ml:190ml) ¥, EAAF, F50-60 CTF, MIHizRsH.
BEER BB, RERLH, FERETRGLER EAXGHE
EERG AR BAT AL (BBl AT P BE=100:1570:1260:1), AR ¥ E
# R IR G (2S)-2-[[(3R)-N-(4-BE ¥ AL 2t 8L 4 -)-1,2,3,4-v9 B-3-Fvk 4
BAEELE]2-[6-[(LBAEA)FE]I-Q2-—FE-13-BFH =& 24)-5-
B-1,2,3,5-WE-7-FRFE 17T 8 TE(22.109).

ME: 87% '

NHCOCH,

‘ C,H

CH3 [ %COO 2d1g
CHj, QOO0 CoHs

N-sor{ ) )

[o] p%6: -14.9° (c=1.01, &4 )

IR (Nujol; cm-1): 3405, 3295, 1750, 1660

MS (m/z): 812 (MH*)

NMR (300MHz, CDCls, 8): 0.69 (3H, t, J=7.5Hz), 0.88 (3H, s), 1.02 (3H? t,

.T=7H;), 1.24 (3H, s), 1.96 (3H, s), 2.12-2.55 (4H, m), 3.31 (1H, dd, J=6.5 and

16Hz}, 3.41 (1H, dé;l=-3 and 16Hz), 3.59 (2H, s), 3.63 (2H, 5), 3.84 (1H, dq, J=11

and 7Hz), 3.94-4.14 (3H, m), 4.54 (1H, dd, J=14 and 5.5Hz), 4.58-4.68 (1H, m),
4,63 (1H, 4, J=15Hz), 4.71 (1H, d, J=15Hz), 5.25 (1H, dd, J=3 and 6.5Hz), 6.74
(1H, s), 7.00;-7.19 (5H, m), 7.37-7.50 (3H, m), 7.54-7.64 (4H, m), 7.83-7.89 (2H, m)

(4)4#(28)-2-[[(3R)-N-(4-B K A At Bt £ )-1,2,3,4-v9 £-3-Fbok 4]
-21-
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BAEA2-[6-[(TLHBAE)FA]I-Q2--FA-13-BH R L)S5-
£.-123,5- @ H-7-FRFE (T8 T8(30.16g) 5 B E T 8 5F- L BR
(450ml:150ml) F, FEvkAHT, A EFHBER(13.18g) fE kK it
ERAH A NN, iR B R AW BN SIS ), Rk R R
M. EBET, HRLERRLET, BALAGHE T8 T E(900ml)
B, T 60 CTHMIFZRASMW 13 A e, A LB T E(700mD)A#Eiz
B iRAH, BRAARIBKEERESY, BRBHTR K5, AE
MHAE, EREREENE, BLAAAYMNLERLE-CRPLEL,
R E M SRR (2S)-2-[[(3R)-N-(4-BE E A sk B A -)-1,2.3 4-09 £.-3-F
ok A A R A]2-[6- LB R T E-1,1-22- = FA-13-BFH =B L)
5-8-1,23,5-wE-7- P REFX (T B TER(16.77g).

A 55%

m.p.: 145-148 C
[o]p?: -9.6° (c =1.0,§.4%)
IR (Mujol, cm-1): 1755, 1659, 1614

MS (m/z): 813 (MH#
NMR (300MHz, CDCl3, 8): 0.54 (3H, t, J=7.4Hz), 0.88 (3H, s), 1.08 (3H. 1,

J=7.1Hz), 1.30 (3H, 5), 2.09 (3H, s), 2.24 (2H, q like, J=7.6Hz), 2.47 (ZH, t, ,
J=7Hz), 3.27 (2H, m), 3.65 (4H, m), 3.91-4.17 (4H, m), 4.64 (1H, d, J=15.6Hz),
4.72 (1H, d, J=15.6Hz), 5.13 (1H, dd, J=5.3 and 3Hz), 5.25 (2H, s), 6.65 (1H, s),

=22 -
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Shew
L]
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L

LR X
[ E Y YY)

teee

Sbaaw

teay

[
seny
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7.01-7.20 (44, m), 7.37-7.50 (3H, m), 7.55-7.59 (2H, m), 7.65 (2H, d like,

J=8.6Hz), 7.90 (2H, d like, J=8.6Hz) l

(5) H#(2S)-2-[[BR)-N-(4-BaF A e A-)-1,2,3,4-m9 £.-3-F450k 4]
BEARK2-[6-TEBA T E-1,1-Q2-=FA-13- /= FH)-5-4-
1,2,3,5-t9 &-7-F R A | T8 Z85(1.457g) 42 ok 27 FI5 MR T 80%t9
ERCEBAERSH) T, FERTHFZRAM2 X, ERETRE
R RAH, BIRGRBABRYFAAKE, SRBETR. A
BT, BREBRICRAREEN, FERERFIKHAS)-7,8-=4-4-
T A -A-[[(BR)-N-(4-BE 3 A A B A -)-1,2.3,4- 9 £-3-Fobuk A |3 A £
AJ-1H-evd 3[3,4-f] PR -3,6,10(4H)-=BA(1.145g).
KA 100% |

IR (Nujol; cm-1): 1746, 1661

MS (m/z): 639 (MH?)

NMR (300MHz, CDCls, 8): 0.82 (3H, t, J=7.5Hz), 1.78-2.09 (4H, m), 2.66-2.90

(2H, m), 3.23 (2H, d like, J=4.6Hz), 4.07-4.27 (2H, m), 4.53 (1H, d, J=15.4H2),

4.69 (1H, d, J=15.6Hz), 5.01 (1H, t, }=5.2Hz), 5.23 (1H, d, }=18Hz), 5.49 (1H, 4,

J=17.9Hz), 6.58 (1H, s), 7.01-7.18 (4H, m), 7.38-7.56 (SH, m), 7.62 (2H, dlike,

J=8.6Hz), 7.89 (2H, d like, J=8.6Hz)
-23 -
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(6)% (4S)-7,8- = £.-4- T 2 -4-[[(BR)-N-(4-FE X A 2 Bt & -)-1,2,3 4-
w9 £.-3- %v%#ﬁ]éﬁ}kig]-m—%vﬁaﬂs,4-ﬂ FREF -3,6,10(4H)-=
BR(1.145g)# 1-[5-37 (| TAABZ LR LR ARL)-2-EFE L )H-1-8
(867mg)iE A LE(15ml) P, F 60 CTF, BikizRddh 47 Iuf. &
BAT, WREIZE LKA, B e A IR AR BN S AL (BRI
W FAFLERTEE=2:11-1:1), RE, MNLBLER-CRESNL, ~4%

& % &b K 89 (20S)-7- T A -10-[3-( T & % £ £ 4 ) & & 4 1-20-0-
[[BR)-N-(4-FB& X & Ay Bt 4 )-1,2,3,4- w9 £-3- Fvboh £ 18 £ 1 & # a5
(1.11g).

KE: 67%

(CH;3);COCONH(CHay),

‘m.p.: 213-216°C

IR Nujol; cm1): 3407, 1763, 1753, 1709, 1669, 1614
MS (m/z); 925 (MH*)

NMR (300MHz, CDCls, 8): 0.86 (3H, t, J=7.5Hz), 1.35 (3H, t, J=7.6Hz), 1.46 (9H,

-24 -
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s), 1.88-2.18 (4H, m), 2.94-3.20 (2H, m), 3.34 (2H, d, J=4.8Hz), 3.42 (2H, q like,
J=6.4Hz), 4.22 (2H, t, J=6Hz), 4.57 (1H, d, J=15.4Hz), 4.73-4.81 (1H, br), 4.81
(1H, d, J=15.4Hz), 4.90 (1H, d, J=18.7Hz), 5.09 (1H, d, J=18.7Hz), 5.21 (1H, 4,
1=4.8Hz), 5.26 (1H, 4, J=17.2Hz), 5.51 (1H, d, J=17.2Hz), 6.99 (1H, s), 7.01-7.18
(4H, m), 7.22-7.29 (ZH, m), 7.30-7.42 (6H, m), 7.49 (1H, dd, J=9.3 and 2.7Hz),

7.89 (2H, d like, J=8.6Hz), 8.20 (1H, d, 1=9.2Hz) |

(7)H(20S)-7- TA&-10-[3-(F T B A £ &) H £ A]-20-0-[[(3R)-N-
(4-BRFE A A)-1,2,3 4-m9 £-3- Rk R S99 Img)is F ok
- E(6ml30ml) P, fEhASHT, wALEALL—RESH(180mg), T
ERT, WHEREAGW 22 18, FS50CT, FHH 406 EXE
T, BREEBREREM, WANRAZQ0m)F LE@ml), FTERT, #
HIZLREM 19 D i, ARG PR AL R, BRARFoso e 2
REBRGH, R B, BRBA TR, BETERER, & 4(208)7-
ZA-10-[3-( T A E A £ 4) R 24 E 4.

(CH;);COCONH(CHgy)3

HO -?’Csz

(8)¥ AT AT 2] 49 (208)-7- L & -10-B3-(R TEE A £ A) R AL &E#
MG TA-LE(Sml:15ml) ¥, e 6.6N H8-Z 8 (5ml), FEET,
AT L IRA 23 W, BBRET, RXEGARREWETHFELEAL
VWETLBRUBfRY, ARt—FRBRLLBLEE AHFLKE
FERETEALET. ABAYWMFABR-ATER, FAREE4HS
R 69(208)-7- T A-10-(3-F A & 4 F- 4 4% 28 B 2 (240mg).

-25 .-
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Mg 2 E(T)Fa(8)8 B E K 44%

HCl © NH,(CHp;

m.p.: >218°C ( a% )

[0] p25: 49.8° (c=1.0, * )

MS (m/z): 450 (M-CI¥)

- IR (Nujol, cm-1): 3450, 3370, 1745, 1660

NMR (300MHz, DMSO-dg, d): 0.88 (3H, t, J=7Hz), 1.32 (3H, t, J=8Hz), 1.78-1.95

(2H, m), 2.08-2.19 (2H, m), 3.0-3.1 (2H, m), 3.13-3.25 (2H, m), 4.32 (2H, t, J=6Hz),
' 532 (2H, 5), 5.43 (2H, 5), 7.28 (1H, 5), 7.50-7.56 (2H, m), 7.99 (3H, brs), 8.11 (1H,
d, J=10Hz)

FHA] 2

(1) BB 32345 1-(7)F PR AR Bl 7 ik dL P 364 1-(5) T3 8
(48)-7,8-= £.-4- & -4-[[BR)-N-(4- B K A B BL A -)-1,2,3,4-09 £-3-F
ok 13 2 FAT- L H-lowh S [3,4-1] FREF -3,6,104H)-28, =4
(45)-7,8-= £-4- LA -4-F - 1H-wbvh 5F[3,4-f] P RHF  -3,6,104H)- =
B
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(2)#: BB L3t 1-(6)F=-(8) P A ik 84 48 ) 7 ik &L 22.(4S)-7,8- =24~
ZA 4 A\ H-bvh - [3,4-0F REF -3,6,104H)-Z80, FEA K EH K
K 49(208)-7- T &-10-(3- A4 A ER Al ik,

St 3

(D 2-382-06-F&A-1,1-2,2-=F %£-13- B & = F K )-5-%.-
1,2,3,5-W £.-7- PREFA (T8 TE(1.28g). (3R)-N-(4-#4 A 3 L st
#)-1,2,3,4-19 £ -3-FBvk i 88 (1.63) o B AP(35Tmg) £ - F A P Bk
Be(15ml) ¥ 4~ T 70 C T4t 440 20 5-4F. B L4 1-(1)
YT 69 A8 ) 5 ik AL B IL R R R, AR ER KR 2-[[(BR)-N-
(4-PY & L whEt A )-1,2,3 4-v9 £.-3- %w&%}k]ﬁ%sﬂ;&] 2-[6-F.E-1,1-
(22-—FH&-13-EFH=FHA)-5--1,23,5-@H-7- TRFX |TZHKT
B5(2.10g).
HeE: 99%

_ CN

|
CH, {/ N COOC,H;
CH, 0
N—S%—@—NOZ

IR (Nujol, cm-1): 2225, 1750, 1665, 1615

o
118

-27 -
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MS (m/z): 707 (MH*)
NMR (300MHz, CDCla, 8): 0.89 and 0.90 (3H, s), 1.10 and 1.20'(3H, t, J=7THz),

1.33 and 1.36 (3H, s), 2.54-2.63 (2H, m), 3.30-3.42 (2H, m), 3.60-3.75 (4H, m),
4.00-4.22 (4H, m), 4.50 and 4.57 (1H, d, J=15Hz), 4.78 and 4.83 (1H, d, J=15Hz),
5.22 and 5.32 (1H, dd, J=3 and 6Hz), 5.90 and 5.95 (1H, s), 6.48 and 6.54 (1H, s),

7.00-7.23 (4H, m), 8.01 and 8.05 (2H, d, J=9Hz), 8.29 and 8.31 (2H, 4, J=%Hz)
(% 2-[[(3R)-N-(4-7K A3 A BB A)-1,2,3,4-19 £-3-Feoh A5
AEA]-2-[6-FA-1,1-(2,2-=F£-1,3- &/ = FA)-5-8.-1,2,3,5-W &-
7- PRHBL (LB LEQSODETFRO-_FALBEE-FX
(1:1)(240ml) ¥, HmE#hH 1-QF A YAMEF &, BEAKH
(1680mg)(1.2 & E)H9 60%&9 i M5B iR Fo st TATL(54.58g)(10 & )L %
WM B, RAREBAKERAoF RKERGLIRIGE, 2K
TR EREEXBREMNE, LBASHANTHRTE-TRYHBIHE, &
AR EH KR 2-[[(BR)-N-(4-#5 25 3K A a Bt 25 -)-1,2,3,4-w9 £.-3- 5474
whA B AR A]2-[6- R &-1,1-2,2- = F £-1,3- 8 & = & £ )5-&.-
1,2,3,5-m9 £-7- PREFL T8 TEG(IE T ok RE4)(22.04g). 28
oM Fe 2R AL 04 A stk 4= 20.0:1.0 (90% d.e), EZIRiE
NMR # %35 : 6.85 #v 6.41 ¥t RS e it Emifed., BiZLEH
FMIFRBEPELT, FAREEDIKGES(19.32g).
A 75% _

m.p.: 181-182°C

-28 -
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[0 p26: -128.39° (c=0.5, §.4% )

IR (Nujol, crrl): 2217, 1755, 1665, 1615

- MS (m/z): 735 (MH*)

NMR (SOOMHZ,.CDCI;:,, &):0.77 (34, t, I=7.5Hz), 0.85 (3H, s), 0.89 (3H, ¢,

I=7Hz), 1.20 (3H, s), 2.13 (1H, dq, J=7.3 and 15Hz), 2.27 (1H, dq, J=7.3 and
15Hz), 2.52-2.57 (Zﬁ, m), 3.45-3.66 (7H, m), 3.80-3.90 (1H, m), 4.16 (1H, dq,
J=7.3 and 13Hz), 4.36 (1H, dq, J=7.3 and 13Hz), 4.52 (1H, d, J=15Hz), 4.87 (1H,
d, J=15Hz), 5.48 (1H,.dd, J=3 and 6Hz), 6.85 (1H, s), 7.00-7.10 (1H, m), 7.12-7.23

(3H, m), 8.05 (2H, d, J=9Hz), 8.24 (2H, d, J=9Hz)

(3)4% B8 £ 3647 1-(3)-(8) K T34 1-3)-(5). (7). (6)F=(8)F ik ¢4
8B 7 ik 4L I A L Q)P F2 e, FAE(208)7-TA-10-6- 84 F
FE)E ek s ag 3k,

HCI - NHQ(CH:}:&

*@Czﬂs

A 4

(D 2-ig26- R AK-1,1-22-= 2 %-13- FH = & &£)-5- &-
1,2,3,5-@ £.-7- PRFL T8 LEEG63mg). (BR)-N-(4-FEE A a8t
A)-1,2,3,4-m9 £.-3-F 5ol 2 8 (472mg) Ao 5% B 47(95meg) £ = T A P&k
Be(Aml) P4, T 70 C FHIREW 40 S50, B 2544 1-(1)
VR AR B Rk AR AR RAY, FAXEH KK 2-[[(3R)-N-
4-BEEABBEL)-1,2,3,4-v9 £,-3- %ﬁ%i&]ﬁi&ﬂﬂ] 2-[6- R A-1,1-
(22-=TA-13-BFH &R HL)-5-8-1,23,5-04-7- +HRFL |THT
B2 (579mg).

-20 .
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e &E: 94%

CN
I _cooc,H,
oo
A Y

IR (Mujol, em-1): 2225, 1750, 1665, 1615

C,Hs
C,Hs

MS (m/z): 766 (MH*)
NMR (300MHz, CDCl,, 8): 0.84 (3H, t, J=7.5Hz), 0.94 (3H, t, J=7.5Hz), 1.11 and"

1.16 (3H, t, J=7Hz), 1.20-1.30-(2H, m), 1.77-1.86 (2H, m), 2.45-2.60 (2H, m), 3.27-
3.40 (2H, m), 3.60-3.65 (ZH, m), 3.75-3.90 (2H, m), 4.00-4.20 (4H, m), 4.55 and
4.80 (2H, m), 5.21 and 5.28 (1H, dd, J;=3 and 6Hz), 6.02 and 6.06 (1H, s), 6.57
and 6.63 (1H, s), 7.00-7.20 (4H, m), 7.40-7.70 (7H, m), 7.88 and 7.90 (2H, 4,

J=8Hz) -

@ 2-[[GR)-N-(4-FE £ H AR B )-1.2.3 4-19 F-3-Foboih £ 2 X
FAE)2-[6-RA-LEHQ2-=Z A-13-F /= 4)-5-£.-1,2,3,5-m9 £.-7-
R A ) T B (S64m)E T TR = T A FELE(Gm) P, 48
L34 1-Q2) P ATk 64 A0 E) F ik, B EALAGISmE)(1.2 5289 60%44 i
PGB AR TE(1150me)(10 S EMEIZRAMER, FEREHEK
REG 2-[[(BR)-N-(4-B K A 58t -)-1,2,3,4-v9 £.-3-Fb ok £ |3 £ &,
E]2-[6-RA-1,1-(22- 2T A1 3- B H = F H)-5-£.-1,2,3,5-19 &.-7-
R A]T 8 LES (A ek 49 RA)(522mg).  2S ALA-Hr A 2R L4
WG A sdekikdF = 10.8:1.0 (83% d.e), T ZMEIE NMR EF5: 6.67
-30-
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IR (Nujol, cr-1): 2220, 1750, 1660, 1615

MS (m/z): 794 (MH*)
NMR (300MHz, CDCls, 8): 0.69 (3H, t, }=7.5Hz), 0.81 GH, t, J=7.5Hz), 0.87 (3H,
t, J=7.5Hz), 1.03 (3H, t, J=7Hz), 1.22 (2H, g, }=7.5H2), 1.67 (2H, q, 1=7.5Hz),
2.20-2.45 (4H, m), 3.34 (1H, dd, J=6.5 and 16Hz), 3.48-3.58 (3H, m), 3.70-3.85
(4H, m), 3.98-4.10 (2H, m), 4.67 (1H, d, J=15Hz), 476 (1H, d, J=15Hz), 5.36 (11,
dd, J=3 and 6.5Hz), 6.43 and 6.67 (1H, s), 7.00-7.20 (4H, m), 7.40-7.50 (3H, m),

7.56 (2H, d, J=8Hz), 7.65 (2H, d, J=9Hz), 7.92 (2H, d, J=9Hz)

(BMER L34 1-(3)-(8)K FA#] 1-3)-(5). (7). (6)F=(8)F Ffik ey
A8 ] 7 KAL) T2 6 EH, FE(208)-7-TA-10-3-RE R
FA)Era gt

HCl - NHz(CHy)sQ

LA S
(DI AE E3#5] 1-(4) F B 51 69(2S)-2-[[BR)-N-(4-B F L w2
-31-
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)1,2,3,4-09 £-3-Feobh R 1A F A 2-[6- CBATE-1,1-Q2LF A
13- /= FA)-5-8-1,2,3,5-W9E-7- PRGL | THELE (1.000)%
FAK-F 8 -w & & v# (Sml+20m+-Sm) £, e A S R I 42— K S
(265mg), TERBTFTHIFZRAW 1 D 0f, FA0QS)-2-ZL2-[6-2FH
-1,1-(2,2- =P K1 3- R R A)-5-F-1,2,3,5- 0 E-7- PRFL |TE:
42,

@)% L k4 évjéﬁ(ZS) 2-F2 k0 [6-# FE-1,1-Q2-—FH4-13-2
A= RA)-5-$-1,2,3,5-0 £-7- F KA A T E42E T £45Q0m)He Z
B@m) ¥, FEBTREZREH 16 DB, HFRIv iz L5 Rd W
¥, ARG RIGE RS 3 K. JA 4t de B RAIE IR, B
BR4h TR, REEK. ALHEAN AR RN ALGRILR ), 2
LBLEBETHR, FEREALIR(S)-7,8-—5-4-T£-6,6-(22-—F
A 13- 8/ = R K )-4- 52 2 - TH-wk v FF [3,4-f] P RH A -3,10-= B
(276mg).
M AEDF2)8 E R A 64%

)

CH,

%,

HO "C,H,

m.p.: 208-2i0°C

[a] p?7: +88.2° (c=0.99, &4 )

IR (Nujol, cm-1): 3340, 2924, 1744

-32.
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MS (m/z): 350 (MH*)
NMR (300MHz, CDCl,, 8): 0.8 (3H, 5), 0.99 (3H, t, I=7.3Hz), 1.29 (3H, s), 1.70-

1.92 (2H, m), 2.54 (2H, t, J=7.0Hz), 3.65-3.69 (4H, m), 3.71 (1H, 5), 4.14 (2H, dt,
J=3.7 and 7.0Hz), 5.17 (1H, d, J=16.2Hz), 5.60 (1H, d, ]=16.2Hz), 6.81 (1H, 5)

(Y B T 1-(5) F Hrid 6948 ) F ik 4 78 (4S)-7,8-= H-4- T A -
6,6-(2,2- = F &-1,3- & = F A )-4- 52 K- TH-ewh 5 [3,4-1) FTRE -
3,10-=8A, /4 (48)-7,8-=£-4- T A -4-52 & -1 H-sewihy 3 [3,4-f]7F .3
-3,6,10(4H)- =84, -

> < 0
HO CyHs

Q) B 368 1-(6)Fw(8) P A ik 649 48 5] 84 7 5 &L 72.(45)-7.8-= £.-
4-T A -4-72 A -TH-wtoh 3 [3,4-f] F &% -3.6,10(4H)-Z80, = 4 (20S)-
7-ZA-10-(3-BA FH R A) ErTam 2h a5 2k

E A 6 '
(DEERB] 1-(5)F Frik 65408 B) 7 ik R 5B /& 2 364) 5-(1) % BT84
(25)-2-722-2-[6-72 F 2-1,1-(2,2-= FA-1,3- T H = A)-5-$.-1,2,3,5-
WE-T- FRIFA |THh4E, FAMA4S)78-F-4-2h-4-2 4 1Hokvd -

-33.-
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3H(3,4-£]7%3| <272 -3,6,10(4H)- = &7,

ﬁ%@i
.

-. O
o O ?Csz

H

() B 23645 1-(6)F=(8) F Frid ¢4 48 Bl 69 75 i X #2(4S)-7,8-— 4. -
4-T K -4-F2 K 1H- b H[3,4-f] P RHF -3,6,104H)- =8, =4 (20S)-
7- L;E-lo-(s AR EL)E Aok kB 2k,

HCl - NHy(CH3)3Q

F3e4] 7

(D)HF 228640 5-(2)#F 5£149(4S)-7,8- = 54- T £-6,6-(2,2-=F 2 -1 3-
IR = FA)-4-F2 - 1H-vh 3 [3,4-f] PR -3,10-=8 (50me)E F
LEE(ImDF, AkAHT, A (ImDFe 4-NN-ZFELubez
(4mg), FFTERT, BWHERSHY 23 Iot. B RS HEZE LR
¥, RAHEBAER. Kot EARBILRAEY, BRI TR,
R T RYSEN G, A A R B AL (ML R T8
=40-1) R G5 K (4S)7,8-= B-d- T K 6,6-(22-= F £ -1 3- B

=8 H)-4-TBE - 1H- vmf;fr[s 4-f] P RIF -3,10-—83(56mg).
x&ﬁ- 99% -

e, R@“&;i

O cH,cod " H;
m.p.: 185-188°C

- 134 -
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IR (Nujol, cm-1): 2922, 2852, 1743’.167 1,1613

MS (m/z): 392 (MH*Y)
NMR (300MHz, CDCl,, 8): 0.87 (3H, 5), 0.91 GH, t, J=7.5Hz), 1.28 (3H, s), 1.95-

- 2.10 (1H, m), 2.15 (3H, s),.2.15-2.28 (1H, m), 2.40-2.61 (2H, m), 3.55-3.73 (4H, m),

4.12 (2H, t, J=6.8Hz), 5.27 (1H, 4, J=17.1Hz), 5.52 (1H, d, J=17Hz), 6.31 (1H, 5)
()35 B S5 1-(5) F BTk 6948 ) & i 42 32(45)-7,8-— 8.-4- T A -
6,6-(2,2-= F £-1 3- T /& = F A )4- T B A1 Hovtkoid - [3,4-f] F 35
-3,10-=87, &4 K ELLIKEG4S)-7,8-—5-4-T kR -4-TBE S -1H-
w3 [3,4-f] F R -3,6,10(4H)- = &R,

CH,CO '*CZHO5

m.p.: 197-203°C

IR (Nujol, cm-1): 1742, 1732, 1661, 1610

ESI-MS (0.02M  z&4&/7& m/z): 323 (MNHz)

NMR (300MHz, CDCl3, 8): 0.92 (3H, t, J=7.5Hz), 1.94-2.25 (2H, m), 2.16 (3H, s),

2.95 (2H, t, J=6.9Hz), 4.32 (2H, td, J=6.9 and 0.8Hz), 5.33 (1H, dd, J=18.1 and
0.5Hz), 5.60 (1H, dd, J=18.1 and 0.4Hz), 6.76 (1H, s)

(3)3c BB L3648 1-(6) F P ik 69 48 ] 69 7 & AL 7L (4S5)-7,8-— £.-4- T
A A4- TR A1 Hlv 3 [3.4-f] P& -3,6,10(4H)- 287, £ & T &5
R K #9(208)-20-0- B A -7- T H-10-[3-(A T A AEHA-RA) R A ]
BAT .

(CH;);COCONH(CH,);

CH,cod" "C,Hs
m.p.: 173-176°C
-35-
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IR MNujol, cm-1): 3370, 1765, 1749, 1696, 1657

ESI-MS (m/z): 592 (MH*)

NMR (300MHz, CDCl,, 8): 0.97 (3H, t, J=7.5Hz), 1.39 (3H, t, J=7.7Hz), 1.45 (SH,
s), 2.05-2.32 (4H, m), 2.21 (3H, s), 3.14 (2H, q, J=7.7Hz), 3.41 (2H, q like,
J=6.3Hz), 4.21 (2H, t, J=6.1Hz), 4.77 (1H, br), 5.23 (2H, d, J=1.1Hz), 5.40 (1H, 4,
J=17.2Hz), 5.68 (1H, 4, J=17.2Hz), 7.15 (iH, s), 7.33 (1H, d, J=2.6Hz), 7.47 (1H,
dd, J=9.2 and 2.7Hz), 8.12 (1H, d, ]=9.3Hz)

()R EZAEH] 1-(7)Fo(8) P Arid o4 48 F) 89 F & 4L F2(208)-20-0- Z
Bk -7-7. %1 O-[3-(RT AAHME-RA)R RA)E#M, /& £(208)-7-
T A-10-(3-BA4 FH B A) E St 2hBh 2.

HCl + NH,(CH,)3

N ®)
Hd "C,H;

K34 8-12
(DR KA 1-(1)Fo(2) F AT 6940 F) 5 ik &L ILAR R 40 RAT, AT
HEWHSHI T TR P

- 36 -
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ERHAFT|

12 (1)

E)- 358 3% 2.3
X 25:9R
8 (1) ~Cl 9.5:1.0
9 (1) ~CH, 9.0:1.0
10 (1) —~OCH; 9.0:1.0
1101 —O 9.5:1.0
[ j 10.1:1.0

.....

(2)4 P8 Fza648] 1-(3)-(8) 3K =4 1-(3)-(5). (7). (6)F=(8)F Arik &4
2 eg4b b4, 4 (208)-7-Z4-10-3-A4

B FELEULED)THE
R B E Rk 2k 3,
LR 13-16

(1) #BR 4] 1-(1)F=2)F ik 940 Bl F sk R AR B 89 B A}, By

&SI T T A2 F.

-37.-
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L] *
08008
L

EXTY
RO
\\\CO"-—
L N—Ts
14 (1) NI
N—SOq CHj;
HaC
Lo—
o0 oy -
\\CC}—
16 (1) @
e N—Ts

Ts: ¥ Farae

(2) #B Y 1-3)-(8)F= FEHW 1-(3)-(5). (7). (6)F=(8) P Arik
SABRI 8 ik A B B (1) P IR E) 8L E 4, P A (208)-7- 7% -10-(3-
RER B E o s k.

L35} 17-23
el A 1,

2.

5 3% 7 P AR 6948 B 7 ok 4 3248 B 649 B
-38.
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el &9 T T &3 F.

£3
LM A5

RS1 R61 R71 RSl R91
17 —CH,- wg| H -O(CH2),0- -H
18 —CH,NH, -H ~O(CH,),0- _H
19 —CHzNHz -H . =0 CHzo— -H
20 -H —NH; -H -H -H
21. 7. . 9» ~CH,4 ~F -H

~CH(NH,)CH,CH,~ _

22 —(CHy)3~ —-O(CH,);NH, -H -H
23 -H -H —-O(CH,);NH, -H -H

*ig S 48 092 B A L 45 R AL B (7-12/9-4).
Sk 24

(D 2- F-2-[6- RA-1,1-22- = F £ 13- & = &4 )-5- &, -
123 5- 09 8-7- FRFA (T E TE((34.11g). (BR)-N-(4-BE 5% L 25k
2)-1,2,3,4-v9 £-3-F 5wk 2 5 (42.33 ) Fo B B 47(8.67) 2 = F A F 8k
Be(350ml) ¥ 45 iR F 60 C T #E3E 45 948, i8R R4 A kb
¥, JA LELTEEQQ00mDAAE, HAu b fo sk 8k B4R & (300ml), B
ARAK(500ml). JA Z.BE LB R ALiZ RAY, RRIUREZ A, T
-39.
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REWg AR, RBREM, &AEFELKTIRS 2-[[(3R)-N-4-
BREAEBLA-)-1,2,3,4-19 £-3-Fobviok ) 3 R A K )-2-[6- 004K -1,1-(2,2-
—P k13- R/ R A)S-5-1,2,3,5-w A-7- PREL (288
(66.20g).

IR (Nujol, cmrl): 2220, 1750, 1665, 1615

MS (m/z): 738 (MH+)
NMR (300MHz, CDCl3, 5): 0.89 and 0.90 (3H, s), 1.10 and 1.15 (3H, t, J=7Hz),

1.33 and 1.35 (3H, s),.2.45-2.60 (2H, m), 3.25-3.40 (2H, m), 3.61-3.76 (4H, m),
3.95-4.22 (4H, m), 4.58 and 4.68 (1H, d, J=16Hz), 4.72 and 4.75 (1H, d, J=16Hz),
5.22 and 5.29 (1H, dd and t, J=3.6 and 5Hz), 6.01 and 6.04 (1H, s), 6.58 and
6.65 (1H, s), 7.02-7.20 (4H, m), 7.37-7.51 (3H, m), 7.54-7.60 (2H, m), 7.62-7.68

(2H, m), 7.85-7.93 (2H, m)

(2)%: B8 52364 1-(2)-(8) ™ AT ik 4948 ] 64 7 s AL TE A (1) 435 4
2-[[(BR)-N-(4-BA 3 A kB )-1,2,3 4-v9 £-3-Fobobk 25 ) 3 4 F % ]-2-[6-
RA-L1-22-=F£-1,3- B/ = FHh)-5-R-1,2,3,5- 0 E-7- PRIFIA )
LB LB, =4 (208)-7- L A-10-(3- 4 & A2 ) E o as 2k 8 3k

BB LA 1

(1)HF 6-FE-7-F -1,5- = R-1235-mAFPRF (1.0g). 22-=
T A-1,3-F = BE(6:640)F0 3 F BB (1 Sm) £ = £, T H(25ml) F -,
12 A % A Dean-Stark BiR3 F 69 @ik &, AEAKS T, i bz
B 17 DB, A0 FeBE Bl SR K i Ao bt Fe 3E K S R BE %I B R IR
M, R TIR, ERAERRENE, LEAYRREEARLY
SeAu(Fhik: F45TE=50:1), 2TYREEH, FERE4 LK 6
FET-FE -2 F A 13- FH = AL)S5-F.-123 505 F K

(1.05g).
R 72%
-40 -
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m.p.: 225-226°C
IR (Nujol, cm-1): 2222, 1645, 1610

MS (m/z): 275 (MH*)
NMR (300MHz, CDCls, 8): 0.87 (3H, s), 1.30 (3H, 5)2.49 (3H, 5), 2.53 (2H, t,
J=THz), 3.62 (2H, d, J=11Hz), 3.69 (2H, d, J=11Hz), 4.15 (2H, t, ]=7Hz), 6.42 (1H,
s) ' -
(Q)6-FA-7-F 2-1,1-2,2-= F 5-1,3- B/ = FA)-5-4-1,2,3,5-@
SP R (14.43g) TR 69 T EGBOOM) P iRd, A §.4L45(9.25¢,4.4
L)) 60%RG ok, & 80 Ce#gtetlis b, IRPZRAW 2
B, HFEKER — LBE(24.85g.4 & ) 55(0.97g,0.4 & F)mANIZLE R
SHh¥, T8OCTT, MZRSMWAR 3 Iif. SEKSGLAIZR L
bRy, e 50%69 ZEL(80mI). JA fAFRICE RS, HRIGE
Rbafe Kk, HERBETIR ARERRENE, EEAAHA®
Ja AR B BAL (MR A7 LB LlE=4:1), 2 LB LEs- B E 4L, &
EREA KK 2-[6-A-1,1-22-= FAE-1,3- B & = FHE)-5-4.-
1,2,3,5-m £-7- FRFE | T8 T8E(14.63g).
K& 80% '
m.p.: 150-151°C
IR @ujol, cm1): 2220, 1725, 1650, 1610
MS (m/z): 347 (MH*)
NMR (300MHz, CDCls, 8): 0.87 (3H, s), 1.28 (3H, 5), 1.29 (3H, t, J=7.5Hz), 2.54

(ZH, t, J=THz), 3.62 (2H, d, J=11Hz), 3.68 (2H, d,J=11Hz), 3.79 (2H, s), 4.16 (2H,
t, J=7THz), 4.22 (2H, q, J=7Hz), 6.54 (14, s)

-4] -
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(3)3% 2-[6-FH-1,1-(22- = F 4-1,3-ZRH = A A)-5-8-1,2,3,5- T &
7- P REF A LB LE(14.60g)m A T ¢ w9 £k w8 (240ml) F #% £
AAR(2.02g,1.2 5 B89 60% i ook P, TR TP EREM 3
ANBF, Hi£(8.76g,1.3 E)mANZARRSH T, TERTHHZR
il 2 N EF, Ak, B RAFRIGLRAY, AR AIAER
Fotbdo AR I RIUE, ALABETR, EBETEREMNE,
LA B E R B L (B Blik: 847 L T EE=41), BTHT
Be-BEF2S, FAEREATRIKG 2-3£-2-[6-FA-1,1-(2,2-= F &-1,3-
TR FHE)-5-F-1,2,3,5-WHA-7- PRFA (T8 LE(15.66g).
KA 87%
m.p.: 117-119°C

IR (Mujol;cm-1): 2217, 1725, 1650, 1610
MS (m/z): 427 (MH*)
NMR (300MHz, CDCls, 8): 0.89 (3H, s), 1.28 (3H, ), 1.32 (3H, t, J=7Hz), 2.54
(2H, t, J=7Hz), 3.65 (2H, d, J=12Hz), 3.67 (2H, d, J=12Hz), 4.09-4.22 (2H, m),
4.24-4.35 (2H, m), 5.61 (1H, s}, 6.90 (1H, s)
B T3t 2
()3 6-FAE7-FH15-=H-123,5-0RFRF (593g). 2.2-
=T A&-1,3-F = B3(49.97g) o 2t T E B8 (180ml)E = & T H(150ml) F
B, A A Dean-Stark MA KR R ARE, ERRAKRET, i
M ERR A 22 A HRBAR I ()T AR GRS EL
BLIRERRAH BFBEELER FEREARKY -RAET-FA
-1,1-(2,2-= 2. %-1,3- B R = RE)-5-R-1,2,3,5-9 & FREF (6.67g).
d&: 70%

-47 -
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m.p.: 197-198°C
IR @Jujol, cm-1): 2219, 1655, 1610

MS (m/z): 303 (MH*)

NMR (300MHz, CDClg, 8): 0.83 (3H, t, =7 5Hz), 0.92 (3H, t, J=7.5Hz), 1.22 (2H,
q, 1=7.5Hz), 1.78 (2H, q, J=7.5Hz), 2.49 (3H, 5), 2.52 (2H, t, J=7Ha), 3.64 (2H, d,

J=11Hz), 3.78 (2H, d, I=11Hz), 4.14 (2H, t, J=7Hz), 6.39 (1H, s)

QER 6-RAT-FE-1,1-Q2-=CA-13- 2R =8 %)-5-4.-
1,2,35-@ & 7 R (4.75g). FHRGFHREOM). HALMQ.76g44 &
F)69 60%89 ik ook, BEL T LER(7.42g4 % E)A T8E(0.37ml,0.4
$¥), TEABIENG 1-(Qegidfe, LAY ELBLE-REL L,
FEREAHKY 2-[6-RE-1,1-Q2-= T A-13-EH G L)-5-4.-
1,2,3,5-m£.-7- PREA |8 TEB.71g).

B 63%
m.p.: 127-129 C

IR @ujol; iy 2220, 1743, 1660, 1605

MS (m/z): 375 (MH*)
NMR (300MHz, CDCl,, 5): 0.83 (3H, t, I=7.5Hz), 0.91 GH, t, J=7.5Hz), 1.23 (2H,

g, }=7.5Hz), 1.29 (3H, t, J=7.5Hz), 1.75 (2H, q, J=7.5Hz), 2.53 (2H, t, 3=THz),

© 3.62 (2H, d, I=12Hz);3.77 (2H, d, J=12Hz), 3.79 (2H,: s), 4.15 (2H, t, }=7THz), 4.22

(2H, g, J=7Hz), 6.50 (1H, s)

()& 2-[6-FH-1,1-22-= T A1 3- B R/ = FK)-5-8-1,2,3,5-9 &,

-7- FPREFA VLB TE5(3.52g) AwAE F 1R eh 9 vk (60ml) F ¢ &,

14A(451mg, 1.2 4 F)89 60%e0 ok P, TER T ZRAY

3. Fi(1.95g,13 S EVRAEELERSM T, TERTHEZR

St 3 hEt, -4 AR 52 640] 1-(3) ¥ P& 69 AR Fl 7 i AL IR B L iR
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o, BLBUB-BITLES, FALE4H KK 2-8-2-[6-FEK-1,1-
(22-—ZA-13-BAH_FHE)5-F-1235@E-7- PRHFL j28 T

#e(2.45g).
K 58%

m.p.: 106-108°C

IR (Nujol;crfi-): 2220, 1735, 1660, 1610

MS (m/z): 455 (MH*)

NMR (300MHz, CDCl3, §): 0.83 (3H, t, J=7.5Hz), 0.92 (34, t,'J=7.5Hz)', 1.26 (2H,

q, J=7.5Hz), 1.32 (3H, 1, J=7Hz), 1.73 (2H, q, J=7.5Hz), 2.52 (2H, t, J=7Hz), 3.61

(1H, d, J=12Hz), 3.62 (1H, d, J=12Hz), 3.77 (1H, dd, J=2 and 12Hz), 3.80 (1H, dd,

=2 and 12Hz), 4.16 (2H, m), 4.25-4.35 (2H, m), 5.61 (1H, s), 6.85 (1H, s)

BB s 3
A EAHA(13.62)E TAGB00mY F, H(3R)-1,2,3,4-v9 £.-3-Fdvk
REGO0gZETHE Y, oA fvkvl(120ml). 3 4-BEE X BEE
(A2.9g)m NPT b EE P, TEBRT, BIZRAW 1 I8 Ak
BT, A 10%69 BRI R R RAY, FAREE KSR
BRI K. RARFetofe RS R ERIGER, BHRBRATER, %
B RERBAIE, SRR RIOR T RSN, SRR R,
FBRUZELRGE-TREL R, FAREEHRGOGR)-N-G-BE
B )-1,2,3,4-9 £-3-F-Evk 5 85(36.5g).
BE: 55%
m.p.: 195-202°C

[0] D2: +8.02° (c=1.08, —wXAPEE )

IR (Nujol, cm-1): 3300, 2924, 1743, 1456
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L]
Sesdee
L]

MS (m/z): 394 (MH*)
NMR (300MHz, CDCl;, 8): 3.10-3.15 (2H, m), 4.48 (1H, d, J=15.6Hz), 4.67 (1H, d,

J=15.6Hz), 4.93 (1H, dd, J=4.0 and 5.3Hz), 6.95-7.20 (4H, m), 7.40-7.53 (3H, m),
7.56-7.69 (4H, m), 7.83-7.88 (2H, m)

BB L) 4

H#(3R)-1,2,3,4-19 £.-3-F "B vbk 3 B8 (5.32g) Ao R A AL (2.40g) A0 N
ZHF A-AK(200m1:200ml) 9 R4 b, EkSIGEMT, A 30 4
AP e 4-58 B R A BERU(6.620) . = FLFIEO00mD F 495 k. kB
T, SEHERAW 3 D, BRI BN R EALA(1.20g)F0 4-0 2%

FARABLE(3.32g)E = AT R(O60mI) F 4iE . LokA T, WHERAS

2008, BAEZERT, BHHEF 17 08, ARG F 10%E BT EE
RS, MEXEAZE AR, KRERGFIREZR LIRBHN
TRk, REREMFELLE. NRAT BTk k& REY, RERBRER.
KB AR ARV (RBLE RAF )L, ZUBRLE-THREL S,

FRERE LR RGGBR)- N-(4-75 R E 5wk 4)-1,2,3,4-09 §-3-Frd ok #
B2 (4.01g).

Mg 37%

m.p.:'140°C

[o] p23: +27.2° (c=0.5, z.8% )

IR @ujol; cm-1): 3;;6, 1743, 1531, 1169
MS (m/z): 361 (M-H+)
NMR (300MHz, CDCly, 8): 3.15-3.30 (2H, m), 4.40 (1H, d, J=15Hz), 4.73 (1H, d,

J=15Hz), 5.01 (1H, dd, J=3.7 and 5.7Hz), 7.04-7.20 (4:H, m), 7.99 (2‘1-11, d,
J=9.0Hz), 8.20 (2H, d, J=9.0Hz)
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A RFEH 5

EERAET, T-4 CHEZTHE3.94gMmAN 2-[6-§5-1,1-(2,2-
—F AR R A)S-R-1,23,5-mA-7-  PRFEL )T BT B
(43.41g) /w9 & "k v@(600ml) P &9 ik P, £ T-4 CZE-3 CH 5 94
A RAL = FEa(14.41g). TARRET, HIFEREMH 55 447,
#F-4 'CE 4 CTFHA 7 454l N-FL-3830 BL8:(17.00g) £ w9 & vk v
(400mD F eg iR FMk. T 0-4 CHILIHZALREM 45 08, FOTC
FhAR(N #), BLBRUEBERRIZLRSN. FRIUERERE TR
Mg, Sk, RBEERERN. ABARHWELRLUSG-FARE
Bah, FAERESHIRG 2-R-2-[6-FE1,1-22- = FE-1,3-EH =4,
A)5-8-1,2,3,5-m 4.-7- PRF L T8 T85(40.28g).
A E.84 %
m.p.: 153-155°C
IR (Nujol, cm-1): 2227, 1749, 1662, 1615, 1541, 1311, 1241, 1202, 1179, 1161,
1143, 1065, 967, 835, 715
APCIMS (m/z): 381 and 383 (MH*)
NMR (300MHz, CDCls, 8): 0.88 (3H, s), 1.28 (3H, 5), 1.31 (3H, t, J=7.1Hz), 2.52-

2.58 (2H, m), 3.60-3.70 (4H, m), 4.13-4.21 (2H, m), 4.22-4.37 (2H, m), 5.63 (1H,s),

6.77 (1H, s)

BB L6

(¥ 3-BARBEG.0g)E T =R FHGOm) P, FErkkb2p 2 HH
T, BB T AE(183g). TERTHHERESM 2 b o, kK
WEBRRAY, KRR RN, FAEREHIKN -RTER
A B B A R BE(13.98g).
BE 99.9%
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IR (36.3), Voo cro-l: 3380, 1790

MS (m/z): 176 (M+H*)
NMR (300MHz, CDGl3, 8): 1.45 (9H, s), 1.62-1.72 (2H, m), 3.0 (1H, brs.), 3.29

(2H, dd, J=12Hz and 6Hz), 3.66 (2H, dd, J=12Hz and 6Hz), 4.80 (1H, brs)
Q¥ 3-TEAB L A X HBE0.0g)EF AT F(100ml), £

REIBAEFAT, MmN Z TAR(8.66p)F T EABER(16.3g). HRSW

TERTHIEIR. REZRLRASY, LEAHETR-THRLE

¥, 4 BAAE, BiafeoKEgsh, SRB4HA TR, KRS EKBREAN.

FI LR AE BT S Z BBt AR &R 3P XA 3-T &

ABERARE(15.37g).

N E: 82% '

IR (#&), Vyax cm-l: 3400, 3340, 1700, 1600

MS (m/z): 352 (M+Na*)
NMR (300MHz, CDCl3, 8): 1.42 (9H, s), 1.78-1.90 (2H, m), 2.45 (3H, s), 3.11-3.22
(2H, m), 4.09 (2H, t, J=6Hz), 4.5-4.65 (1H, m), 7.36 (2H, d, J=8Hz}, 7.77-7.83 (2H,

m)

)W 5-#2 A5 -2-A A K FE(6.0g)ix T T34 w9 £ 5% (90ml) ¥, F
-78 CREHT, B LHAL4EQ3 $F). BRHFHELLRS
Mt BB, EEEEFERE, ¥ INHCl e N B BRASH P, BT
LESRIGZRAY, S HAAIE, Fiaf iR gk, ST
B, RIGHEBREN., LAY AREEEN &L, FETFEHEK
8 1-(57- #2282 - A FK)-2-F H-1-85(5.09g).
e 739
m.p.: 126-130°C
IR (Nujal), Viay cm-l: 3440, 1600
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MS (m/z): 195 (M+)
NMR (300MHz, CDCls, 8): 2.4 (1H, br), 5.19 (1H, dd, J=10.5Hz and 1.5Hz), 5.38

(1H, dd, J=17Hz and 1.5Hz), 5.89 (1H, m), 6.08 (1H, ddd, J=17Hz, 10.5Hz and

5Hz), 6.80 (1H, dd, J=9Hz and 3Hz), 7.22 (1H, d, J=3Hz), 7.97 (1H, d, J=9H2),

* 9.90 (1H, brs)

(4% 1-(5’-%%-2’-})5&(359;5)-2- FH-1-BEQ.0g)E T T R¢ -7
A FELE(100m) ¥, A Asibsn(l 5 8), BER4AP Aot WAL 3- T
FABEAEAREAS ). F50 CTHEZRLAMW 6 Iad, AL
BB, MiafedACRBIZIRSY, BRBANTIR. ERBRENE,
R B At AR BT AL, & A RARE ARG 1[G -’ T RA-
BA R R E )27 -FE B B -2- R M -1-BE(3.53g).
BE: 98%
IR (#65); Vinax om-l: 3400, 1690, 1680

MS (m/z): 375 (M+Nat) |
NMR (300MHz, CDCls, 3): 1.44 (9H, s), 1.96-2.06 (2H, m), 2.80 (1H, brs), 3.33

(2H, q, J=6.5Hz), 4.11 (2H, t, J=6Hz), 4.8 (1H, brs), 5.24 (1H, dd, J=10.5Hz and
1.5Hz), 5.42 (1H, dd, J=17Hz and 1.5Hz), 5.92 (1H, d, J=5Hz), 6.08 (1H, ddd,

J=17Hz, 10.5Hz and 5Hz), 6.86 (1H, dd, J=9Hz and 3Hz), 7.25 (1H, d, J=3Hz),

8.04 (1H, d, J=9Hz)

Gy 1-[5°(C-RTRARAREAAL)-2-ME X K]-2-AMH-1-
B3(9.66g)% T RAF(G00mD) P, MmATEBAA4E(T 28), EFAKAST
A RAY, ERRZEEE, Maftis A, Rastdi,
MNTEBRLE. 5 BANE RiaflhKEhsk ZRBMATR. £
AIRIER G, Fesh ot BALRRAR BT 4hAL, A .45 BIR 65 1-[57(3 -
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®T RAEEBE R A2 - AKX K]-2-AH-1-8(6.01g).
m.p.: 65-71 C '

M 63%

IR (%), Vimax cm-l: 3350, 1700

MS (m/2): 351 (M+H*)

NMR (300MHz, CDCl3, 5): 1.44 (9H, s), 1.98-2.18 (2H, m), 3.28-3.37 (2H, q,

J=6.5Hz), 4.08-4.16 (2H, m), 4.67 (1H, brs), 5.85 (1H, d, J=17.5Hz), 6.02 (1H, 4,
J=10.5Hz), 6.62 (1H, dd, J=17.5Hz and 10.5Hz), 6.82 (1H, d, J=3Hz), 7.03 (1H,

dd, J=9Hz and 3Hz), 8.17 (1H, d, J=9Hz)

63 1-[5°(C7-RT AEAHKEAAARERL)-2 ALK E]-2-F H-1-
B (325mg)ia T ZBE(15m) ¥, AeA 10%4942-8%(40mg), & A4 T
HEREH 1.5 bof. BRI ZEANE, RELER Raks
EMS, FAFEHFIKRN 1[C-RTAAZLA AL RAL)-2-
BAFA]H/-1-87(248mg).
m.p.: 112-115°C
M F: 83%
IR (Nujol), Voae cml: 3450, 3400, 3340, 1700, 1650

MS (m/z): 323 (M+H+)
NMR (300MHz, CDCl;, 8): 1.21 (3H, t, J=7Hz), 1.45 (9H, s), 1.90-2.01 (2H, m),

2.95 (2H, q,J=7.5Hz), 3.33 (2H, q, J=6.5Hz), 3.97 (2H, t, J=6.5Hz), 4.48 (1Y,
brs), 5.96 (2H, brs), 6.62 (1H, d, J=9Hz), 6.95 (1H, dd, J=9Hz and 3Hz), 7.24 (1H,

- d, J=3Hz)
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