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NP YEENNO T EEL BN ENTED, HFELUL, BlziE, [THE6—1]
3 D) Wittigidd (222N T LN 7 == bR AR=0 A48 THY, 7IMESG
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[0100]

Wy (6a) % Y FEHNOITE B ZIE, THARE S (G 19%) A1
AR R, 1992486 H | p. 430—438IZ5#k) T Ak, M
T = ZIVIRAT 4 ERETD (Bl 7 0E, Organic Reaction, 19654, 143, 270
BZ2M) FliEThs, HHVNE, [LFEE6— 1], ii) Horner — Emmonsik3E (22
(ZBNT, L HD AR AT V) ThY 7ML EH) (6a) & 5 3 D J7 Ik (B
2R, TAAE RS EBR R (5 19%) A AR 1], uEkkaiat, 199
246 | p. 430—438IZFHK) Tad AL TILXRIVRAT oA N VEAr
buzov it (%1%, Chemical Review, 19814F, 814, 415HZ5 M) HH L
& JBRART A W zBecker Ui (B 213, Journal of the American Ch
emical Society, 19454F, 67%, 1180HZZ M) % T7INLAEW (9b) Z i
THFETHD, DOV, (L6 —111%, WIHAFIE T, 7IRbEY (6a) &2
RAT 2 ANPLRB T L TFEBHNAZEHTES (Bl 2 1E, Journal of Organic
Chemistry, 19894, 544, 4750 H%ZZ M), HOV L, [LFE6 — 1], iil) Pete
rsonak 3K (Z 228V T, Lg&ivvfl/%) THY, WAL T, 7INEEW (6a) £
TN aY LS S FESHWDLZENTED (B2 1L, Journal of
Organometallic Chemistry, 19834F, 248%, 51 HZ & M),

[7IREE (110) DB 7 IN{EE Y (9b) ~0 25 Hi ]

[TFE6—311E, HFFEHZ Lo TRAR DM, RSO ThIUTFHIRES
NP YEENNO ST EEL BN ENTED, HELUL, filziE, [ TH26—3]
L. TATIVH VIR =V E T b — UARIZ3E ST (B2 0E ., T H AR -2 525R AL
Pl (B268) AHA R IVIIL ), Fskalath, 199244 | p. 159—2661
SR . AL AR (B 2R, TR AL RS EBR R (514
) ARG OERREROG T ), At 19774E11 4 | p. 331—450I1C
SO L, Wittigid3R (9b) (Bl %1%, Organic Reaction, 19654F, 1435, 270H
ZZWONTT D0, HDVEArbuzov e (B2 1L, Chemical Review, 19814F,
814, 4158 %2 /) I LHorner — Emmonsik#k (9b) L9 FER T LD
o ET2IE, TR —=ARZ )T Y — L) BAVK L FOGEEHZ & TWittigad i (
9b) (Bl z1E, Synth. Commun. , 19964F, 2634, p. 3091 —3095, Tetrahedr
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on Lett., 20014F, 42%, p. 1309— 133125 /) 1AW T H2LHTED,
[7IN{bEW (11c) DR

TIREAY (11c) 1, I FEHZ Lo TR D3 YEFAMOFILE Tl cx
Do HFELLIE, BlAITAL G (8c) Z AT AL T, [TR6 — 2] 2R TR T&5
o RTRRIFHFFLIL, BlZ2IE, LG (8c) b5 (8e) IZxLTL. 0—10Y% &D
LB (8g) %A BRI L YE FEPE KSR 0 240 3% BUSAIE CIR L <3835 2 L T
B ELBOEDEIT 2, ST DR LOSBOSIRIE I, HRFEHC I B0 KR
IRESNDHDTIRARWDS, UG LE ST IR & D FE L Bl 4 DU i 7=
IXZDIRETEED I F L, AESEL T, ELIE, plx iy = F r=—7
IWVEEDT—T VR, Bk AT L 1, 2—V/mn i o L7 m i L L%
DA REBEEIE L LR VU S ORI IR VWD 2 L3 T&
Do HHMEAKEEWREL T, 1. OLA ED Y &E HWDO R ELL, 4FELLIE, il x i
IKEEAL T NID L OKEEE VD I SREET NI D L REEA VY 5| IREEE D D FET I
REEKSET NIY LD T VA& B O KE A WD ZERTED, SOSTRIE L
HFELLBR VR DI Z IR E T D2 2 UG E 5B S EADIT R HIRE ST
RETHY, HFFELLIE, HIAIE—78CHLEIE THD, HFFELWKISFETIZ, 20
BOSIE, HFELIE, B12120. SREDNS 24K/ T2 1L, SISO TIZA TN DY
v TT 4 —HEAN TR TED, BELLRWVEIERMITIEH O/ a~ 757 1 —
Bl fh R EE2IE B L OB S b A DO BN TR ZENTED,

HOVNEIL TR —2]1%, I FLUE, Hl2IE, =T L7 A7 re Lo
TIVFREVD U EOFRET U e E OB RAAE F LR, HilxE, b
P (8c)IZXLTL. 0—5. 04 &) T, 4FELIL, B2, LA (8e) ITRLTL. 0
—5. 04 EDEY (8g) LRSS EHLFIELHWDZENTED, T DEE I X
OBOGSIREEE, 3 JFOBH 20 B0 R IZBRE SN DB O TIFAR VDS, St % B
VPR IEE 2 S DRV DI BED I UL AR BEE UL, I F LA,
BIZ LY T N =T NN FEDOT—T )V R, ATV 1, 2=V /anT s
HLIEZ AV LDEO AT RGP ET T B LT UL E O IR
WIEZ WD Z LN TED, BUNR LA E LT RIAE S DI R+ 52 &



WO 2008/013213 60 PCT/JP2007/064637

[0103]

[0104]

[0105]

IR S ETERE SEDHDIZRDIREL T RETHY, iFELIL, HlZIL—78CThn1
00 CTHD, MFELWSIESMTIE, 2O, 4 FLE, FlZ120. SEREEND
24RF[M]CoE T L, BUGOEITIXAMD I a~ 757 — i i c& 5, BEL
TRWRIERMNIIE I O~ 757 o — i, fthiifE £ B IO MBS
YR NN OB TRRS ZENTED,

DO TR =213, (L&Y (8c) & ALEW (8c) ITXL TL. 0—20 &ED1L
B (8h: R T L35 L) ZINEG 52 L THA LRSS ET 1528055,
3 DS LOBOGILEE L BN LD ARV RHTIR ESNDH0 TR
WS, BSOS PR AR U2 S D FR FE VR 3 D VR I 7132 DIR G IR BEM T
FULL, AW TR, LR, Bl = F Lo —TF VD —T LRI
B AL AT L 1, 2=V e b LR, 2= 7ra_u B o
R, ML LAEF UL RO IEBIRIE AT VR LT IR FIZ AN — A
FNERYR ORI FTIIAS ) — v 2 Z )= 2— 7R —h L%
Z =X ) =T )= )VEDT N — VSR NS 28D TED, HOVTIEEZEL
THEA LIS EAT T DD, PO A EL AW R DI R %
EAET DL RIEE TR SEDDITREDIREL T RETHY, AFELIL, HiLAIE5
0 CH200°CTHD, I ELWEIGFATIL, ZORNE, 4FELIE, #2130, 5
IREE] D 2405 T2 T L, OGSO TIXAF DI 2~ 757 4 —H Al TR TES
o BELLARV RIS O o~ 757 o — il i EEIL BIO
b Y 2 AN OB TR ZE R TED,

DO TR —211%, (L&MW (8c) & ALEW (8c)ITXLTL. 0—5. 0 HD
b4 (81) vy, LREEIHOSUGHMS LT E DM A O TH A J<EETT
HZELDD, Fiz, Bl WAL TN T F AT o EmT A LRV VR T L
T DEOART =y DO BB, F721k, BT T v X
IWIRAE, 127 7 — ANVIR B EDIBYEALE M E RINT 528 T, G LTI
L2865,

[{b&4 (8g) . (8h) LT (81) DFHHY]
54 (8g) . (8h) BLUNBDIELHTIRSI TNDHOVNT Y EH AN S LT
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[0106]

[0107]
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RESND, THRSILCORWEA T, G957 2V BB R Y HE A
FIETZAT U LD I T AT HZE TR TED,
B8 (8K) 13bA 3 E LRI ALE Y (9b) ~DZEHA]

[TFE6—411E, HFFEHZ Lo TRA DM, RSO LA ThIUTFHIRES
N BEENO T EELBNDIENTED, HFELUIL, BilZE, (LA (8k)
DAV T AL FEAVI B R & 53 1 NBRAL S T T B2 — LR R~
TR AL AN (B 2L, T B A2 i FEBRA L 2Rl e (55 14%8)
AHALEMOERREFOS 1], RS, 19774114 | p. 331 —450iZ7
) % . Wittigid#K (2b) (#121F, Organic Reaction, 19654F, 143, 2705 %
ZH)IZT DD HDHVNEArbuzovis (Bl %1%, Chemical Review, 19814, 8
1%, 415 H%2Z M) I+ LHorner — Emmonsiddk (9b) 1272 LR FF b5,
FI2E, AT I EE R N T — L) B K B L OGS DT ETWitt
gik3R (9b) (B Z1%, Synth. Commun. , 19964, 263, p. 3091—3095, Tet
rahedron Lett. , 20014F, 423, p. 1309— 133125 M) 12452 TX
Do AL T 4 AL OBV FIBR A SOS IR R BN Ko TRAR D03, ARBUSHRD S
EChIURFHZIRE ST, Z<OCIRISTRHES N T A D TiEEZ VD2
IRTE, BIZNZA AR (BIZE, T B A 2w 2B b 3k (55 1558) It
LiEonlI—2] ), Akl 19764F9 A | p. 563—603IZF0#) DAFELVY, 4f
72 B S T L RIBR ARG & 55 - N BRAL BOG AN L Tl T35 288 TE,
&4 (9b) Z TR D DITHE AL,

A (8k) DFfH]

TEE4 (8k) 1%, AFELIE, BlZIE L& (8) & LB (8DITXL T, 1. 0—5
0 DG (81) 2V, ERlit# DO [ THR6 — 2112t > T TE 5,
[{bA4 (87) L]

LB (8) 1%, HIRENTWDDHDWNTY A STk cllEsns, dilk
STV WA, mi‘R‘%‘:X PREA LG BREERBRT T OHET L=
BT IAEE LA RTINS D4 B Al E AV =4
NARETIF—ar Kk Bz, Journal of The American Chemical So
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ciety, 20034F, 125%, p11956, Tetrahedron Lett., 19984, 393, p. 54
21 —5424% W) DT ELV, APOUSIZHHFEIFEHT Lo TRAR DS, RBUSHRD
G THIUTFHCIRESN T, SEAMAE L TL, A ELL, AR, HFRFEH
XL TO. 001—0. 14 ED/ STV LA THY | P IEIHHR TP Y LAD) | 7
Dt A (M7 2= LIRAT 4 ) 8T LA T IF A (M) T 2= LR AT 4L) 28
TV L(0) TINARGVY LIRYRE A<= —72E8I3T BiD, Fizid, i ELLIE
MlZIE2, 2 AT 2R AT ) —1, I = FTTI 1, 1T —EAR(Y
T2 ZIVIRAT 4 /) T 2 i E DOV RN T A ELIR, Bl AE, HRECEHT
XLTO. 001 —0. 14 &RINTHETHREG IKPUSHEITT 528055, Fi2ix
HFFELLE, Bl HAFEEHI XL TO. 001 — 10 B e F7- 1 XFERR S OB
INTERG LLSBOSHETTH2E000, 1T DB LOBUOSREE R, HFE R
(2 ED BADRHCIRESNDE O TILARNDS, G E FLEE 9 IR R 2 b A R VA
fiftd DU ET T E DIRB W EUL AHEESEE LTI, A EL<E, filx T
TFN T =T NAE LT M ERRT T RO —T /LR R, b AT L b LR
1, 2=y rnnxZ D7 LSRR, ML b L% b S DI it
AT AN AT IRETNIN — AF AR R A ORI E I F - 13 A% ) — L =
G )=, 2= )= LLIIF =X ) =T F ) — )VED T ) — )V
HNDZERTED, FOSREEITAF LT W EIAE R DT R & et 35 2 &7 K
S FERESE DD R DIRILEE T RETHY, I ELIL, FlZIL50°CHH200°CT
%, fFELNBORGAFTIE, ZORSIE, AFELIE, Fil21T0. SRFRID 5 24 K5
THE T L, RIGOEITIZAID /0~ 757 4 —F i TR TE D, BELLARVE
BRI DI~ 757 4 —H fERAE R I KON AL 2 23
IZNFNDERT TR ZE D3 TED,

[{tAa¥ (9a) DL

(k18]
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R RzR [TFE7— 17

L3 0]
M L1 0 [ITRE7—2] ov
XZ{%“ + L4\)J/OV Lsﬁ):(M
4
R

(ge) (gf) R1 R2

[, R R R RV, L L BEOX FARLEFCERE L 13, L SR
AR, ]

FRESOSAII A (9a) DI O — Bl R LTt DTH D, T70b5H (a4 (9
a) I, TIRESITWDD FIIHI AT FRROSRUTR U Y B ITAMOEA T
fFHZENRTED (B AILC. Patoish, [Synth. Commun. |, 19914, 223 p.
2391F/713]. A. Jacksonb, []J. Org. Chem. |, 19894, 20%, p. 5556150
HO o BlZIE, [TRR7— 11, RS T T, RAR = AT AL G (9¢) %
IRARUER T AT AL G (9c) 1T L TL. 0~2. 04 BEDLAY (9d) L& LBEL
DO EY (9a) 2135 TR THD, £oiE, BlAIE, [TR7—2]1%, HHEMES
T ALEY (9e) %, L&Y (9e) IZXLTL. 0~2. 04 mDOT AT ILLEW (9
£) LU FTE2DOALEWY (92) 2155 TR THD, F20E, Bl IE, e (9g) 1D
CITR7 =11 RO TAE7 —31ZHE FrZDb AW (92) 21552 L ATRET
HD,

AR TRRTEEN T DL L TR BN I BRI ESNDE O TR,
BIZIL, KFET T L n—=T FNUIFUL VFULI AT RE)LTIN, B (R
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AT VN) TIRVF U L EA (R ATF IV UL) TIRF MY A5EE R RN T
LTL O~1. 5 EHWDZEDGFEL, K TRUIZHWDEBEE L TiE, HZE R
WXV R E T pOSE HEE T IR EHZH O E M 56 O THIULFHT IR
ESHRDD, BIZIE, ~FY o oy YT e —7) FhIeRe7 7 N
, N=UAF VAV LT IR | ~F AT VY AN 7 IR 72 LT RL etk O IR 5 1 it
EDFEL, BOSRIE I E LR ORI O iR 95 Z 87 BUGSZ 76
T SELDIZEHIE LT RETHY, AFELIE—T78C~150CTHD, 4FELW
BOSSEECIE, SO~ 24 C5E T L, JIGOEITIZAM DI/~ 757
A —HAT TR TED, BELLABRVRIEEMIEN O/a~ o7 o—Hdf 721X
S BE OSSN OB TR &N TES,
ALRETHEMTORARA AT ALEW (9c) . bEW (9d) . fLE (9e) . =
AT WALE Y (9) BLOMLEW (9¢) 1EHTIREN TN DI FIZI T FEF TR OT,
M CHHZENTED,
(52 43]
[{k19]

4 F b e RS
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4N Zy An N i
N% . [T#28—1] 7) AR
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Ik, B G EE CER A RL A (2 Z R°, R°, Xa, p, qBLUrE, AL
ERICERZ 7T, ]
A (1) OFHi)

bEW (DX, TR — /U IMER (7b) 2, (TS — 21TtV il 452 L3 T&
D, T bH | [THE8— 21O M/KBIS I, BN Lo TRARD DS ABUSHRD
FMTHIITRHTRESI T, <D ICHRIZFTEHS N TODAMDFEEZ VDL D
ERTED (BIZIE, TH AR 5 G195 AG R 1], stk
Ath, 199246 H | p. 194— 22615080, 4FELIE, HLAIE, D 7 VR —/ufd
IR (7o) % | AFELIE, BILAIE, TAR— LA (70) 123 L TO0. 1—100. 04
BEOFELALHT 2771 (B2, T A A A B F L (G 19%5) kAl
1], RS, 19924E6 A | p. 194—1961Z50#) | i1) 7 /LR — /LA I (7
YDT INA— )V 5k TR T VIO VIR TR AT IV RVIR R AT L H
L BDWEARS VIR S OB A | AFE L, B, TV — AN
RO IZx LTl 0—10. OY JmOEILEFRS 2051k (B2 0E, T H A LA
BB (E19%8) ARG LT ] . Ukl 199246, p. 198—2
OBIZFLHD) M EE T H D,

DOSE BT 28, B JOURE ST, AN SRR RESILD
HOTIIRVS, AFELIE, BlAE, He, mife, Ve, iifbAKFEDID L 22y
g, NIV Z L ZVRCTE, T AVRY T —T VIR, AT A= v ik
NITERHCOND, BRECITHIZEBHD0Y, BEE LT, SO Z P9
PGB 3 BRI VAR YR E /132 DR AWV BIND, HFELUL, Bl
MLy RUOBCEDIERGEEEE, TR | DAT IV ZLRF TR ~F AT L
ARARR T IR EOMPEEEE, 70V A AT Lo R R E 1%
KEPHNSND, Fz, TatriZ Lo TR AFELIE, BT, BV EO A
WR L DM AEDEDPOSHEL | SOSIEZ W ESEL52E0305, FONRA L,
HFELLRWEIERRP DR EARE T 52270 BOGZ SRS DO R LIREL
FTARETHY, AFFELIL, BlZIE, BIE~200CTHD, IFELNIEERM TR, 2
ORI HFELIE, BlZIE, 1R D24 T2 T L, SUSOEI TIXA RO Z
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BN TT7 IR TN TED, BELLRWVEIAERMITEN O /a~ 57 1 —
By, B EEIE B L ORI S Y EH A OET TR ZENTED,
i) DA BBERLE U LT, Bl2IE, 7T BT LI AF U A NVRU R E AT
I TGNV ROVIR T ATV SR RFBF, SR A
FHND, OO # T DL LTI, R FBHZ R0 R R E S
T MEEANMOFEEHNDZENTED, IFELIT, BIZE, kAT Im
IRV DEO AN LSRR Bvml B EDBERNEE L, T nT T
EFL TN VAT =T VDT — T LV REEE TS NS DOIRA TR
AR ELE, BlAIE, TR = AR (7o) 12 L TL. 0—10. 04 EDT&F
NIaYR | MOKEEE S DT S VAL, AZ L AVIREIBIR | XTI A VIR
it/ 0 REEDAVR BT AT WAL B E TN A T A = o a7 AL Az
DIENTED, Flo, ZOTRRITBNT, M ELIE, PV Fi N =T v
T RO A I ELUE, BIZIE TR — AR (7b) 12X LT, 0—10.
0 E DD HOVNEISUSEE RS L THW G, R I AR5 8708
HRDG A D305, FOGRET, i ELARWRIE I OIS HZ873<
R STERESEDDITRDIREL T RETHY, FFELIT, HlZ1E, —78~100C
TH D MELWERIRGA T, ZORISIE, A ELIE, BT, TR 5 24R5H]
TR T L, ICOEITIZAHM D2~ b5 7 4 —F il TR T& D, BELIRNEI
BRI DI~ 757 4 —H fERAE R I KON AL 2 23
(DA TR ZENTED, 2 LR THOMBER ST, A FLIE, FilAIR,
HAEAT L2 7 0mfs) VWO AT R, By | B RO BRI
TER=RNIL AT VRV LT IR VAT IV RVRF U REOMRMAERL, TN ER
77y TF LT VAT TV E O TV RIEEE, FIXENLD
RO, FRLL I i ELOE, B, o7 Fesrmu s 7 vUv s
A=TRATF T IENT s NIEFLT I EOGEE I KL TN T LT
FEDULFEOART BT L TN LA R BV L= )T RN
DT NaA—= VDT NAVERIE ., KEELTNIY LEDOT A4 JE KB, IR
VT L RIEFIV D DFEDT VAV G RN, VT LAY 7 e )V IR GO
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W m IR 2, B, TR — AR (T) 12X LT, 0—10. 04 &M
ZEDFELV, Fo, BV O AR SS A TE L THWDZES ITRETH D, X
R A E LA W RIS DO AR 9528 7| SOGE FERE S DI
EDOREET RETHY, AFFLIE, Hilz L, —78~100CTHD, HFFEL GRS
fCid, ZOREE, HFELIE, FlZIE, TRERG240F T8 T, SUGOHETT
ITAMOIa~ 7 4—Ef TR TED, BELRWRIAERITE-H D7~
N7 o —HiE HHHERE R B R OS5 2 A O TR 2 &
PTED,

[ VR — A INA (7b) R ]

TIVR—UAEIME (7b) 1 X, B2, 7vTeR{bE4 (B5) &, 7 VT ER{EG#) (5)
(R LTL. 0—5. 04 EDTZZ IMEEW (6b) 35 L THES — LIITHEW iR 52 L
NTED, bbb, [TES— 1107 R —V R, R FEHZ > TRZRD 8,
ABOE DG THIUTRHTREIZEN T, Y EE TN AMDOFIEEHNDHZ LR TE
% (B Z R B A P2 i FEBR A e e (55 20°8) A B A R LI ) | L Bpkaas k.
199247 H | p. 94— 100IZFC#0) . 4FELIE, BIZIE, D) 772 2058 (6b) % |
IFELLIE, BIZIE, 7272 2068 (6b)IZRLTL. 0—5. 04 @M AL (U EL<IX
BIZNE VT LA TV TIR T FAVT YL TN LTIN, KFET R
VI, FRIDLANE Y FZ DT L — VT MR RE) 1L T, 7L V4
BT —beLiztk, 7T EREED (B) LROGEE D FIE (BT A A2
i FEBR AL i (5 208 ARG LI | ARt 19924E7H [ p. 97—9
SIZRLHR) | i) 77Z MMEEWM (2) % I ELIL, Bl 7757 M5 (6b) ITXFL
T1. 0—5. O #EDHER GFELIE, I, VTV LAY T e L T7IN, 7L
UFU L FTRITLTIR KFETRIT L, FRIT LA R 3T LT —
YVT U RE) LT, TABVEET )T —heL, "ad Al r AR RFE (A EL
<L BIZIE, RIATF VIaas S F 3 F — VT T AT L raay %) &
nEE, —HyUvm ) — e —F ) Uiztk, i E LT, B2, 772 206
Y1 (6b) 1T L TO. 05—5. O B /LA ABBIFAAE T FELIE, Bl21E, Pt LT
BUFIAEXZT AR RE) | TATEREED (5) LGS ELFIESENHT B
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% (B 2T A A 2w FEBR AL i (5 20°8) ARG R LI L Augatho et
19924E7H | p. 96—97IZ50H) . I DI JOBUSIRAL I, HFEHUEHT X
DEZRDFHTIRES OB DO TR, FOGZ B E 3 HZE 0B 0 5 1 B T i
TOEBFITEOIRAGWEE LT ELOE, 2L, 7hoekrr o0 1, 4—
AR LI =TT VRO T OV R, kAT L 1, 2
a2 b LRV LSO REIEE IR L R P DR
FEPER A WD CE D, BOSREE T ELLI ORI O A R 35
LR PO EFERSED DI DML LT RETHY, 4AFELIL, B2, —78C
MO THD, AFELNDBRISSRE TR, ZORIGIE, i L, Fl2I1R0. 5RFH]
D324WEH TS T L, RSO TIZAM D7 a~ 757 o — i CEMR &5, BF
LSRWEIERIN BN O~ b7 o7 o — ey, i EEZIL B LU L
S R T DOBA TER{ZEN TED,

[T 72 24664 (2) DiFEL]
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TFINIEDOT NF NI RS T 2o VATV N DT T T IV VA N R
XUV ANFEFEDOT =N H IPEV A NEERE Vel e
% L76i7<7/“/1/7311//*‘7<~1\£%\ NIV IR A= B DN =X VT F T
SR A= NIRRT LS A— N RGESS | FTX, TR TV EEDOT IR RRGEREE
LRSS VR FHONR TR %, L IR=MVd AT v 27 v
BEDTINF NV ERAT VI, T T IV T VT Bk, L16&i7k§%ﬁ%\ A
TSI 2T IVEEEOT VI VHE AR EBRATEALDRREND 172V L3DE
BILCTEBEINTHRW I 2oL AT L AT )V =T )L A7 VIS D 2
TN AT NN T NN REDV AR ATIVEE AT LAV S
DT NAIVANVRZIV I HHNET == VAV IR VRS DT ) — L A LR =L
R LN&i?v’z%/v%%@?/wwaP/%\ R ANIEFEDOT Y — Vb
RNRNVEE ATV ATV 2T VAT VDT VX VERAT VL T
VAT IVHEDT ) — )V AT VIS | V16i7k§'%Jﬁi%\ HOHVNIRT L AR
AT NI, = VT TN AT NIV F = )T == LV
DARWIDWHEI AV ITRFI A AT NI =S A= b NPT =/ A—=h
=X VT FNA =N A= D T — A= MR R T, ]
ERBOGRITT 7 Z 26 AW (6b) OFEED 12 R T HDOTHD, T7hbH, (i
) TTIREIV TN EIIT Y B A Sk (B2, Tetrahedron: Asymmetry
L 19984F, 9%, p4361% 5 ) % AV TIIRL 72 AN EA W (10a) & HFE R
LT, [CRI—1ZEVW T vady Z 72 MuAY (10b) 128t [ TRR9—2]T
B8 R B & PHBR RS 2 e A ZA TN T 72 G4 (6b) % 9551k, iz
1% () TTIRS TS FEIN TS EH A D J7 15 (B 2 1F, Tetrahedron Letters
L 19864F, 2748, p4549%2 2 ) 2 VTG L 724 — VR A& (10c) & Hi%
JEEREL T, [T — 3NN T2 bR (10d) 1228tk . [TRR9—4] TPHBRL
T8 MG (6b) Z TR 20715, F20X G RSN OB FIT Y EE A
DIk (HIZ1E, European Journal of Organic Chemistry, 20044, 23
%, p4823% B M) 2N THL7=A XV EW (10e) ZHFFEL T
[ERI—5ITHENT IR T b a— b G (100) (228 #uté , [TRA9—6]THBRL



WO 2008/013213 71 PCT/JP2007/064637

[0119]

T3 MEAW (6b) 2R 2051k 203 (v) HIRESN TODFE2 LS EE A
WD I7iE B 2L, Tetrahedron Letters, 19984F, 39%:, p5421, BL U\ Tetr
ahedron Letters, 20044, 45%, p4895% &) # WV CIRIL /- = /L HLiE
BERIR T AL AW (10g) ZHIFEFUEFE LT, [ TR — 7NV T LU bR b &
P (10h) 1225 41#% , [ TRRO— 8] CHERL 772 M54 (6b) M35 071k, F/-
1% (V) RSV TODEII T Y EE N IO 7k (Bl 21X, Journal of the Orga
nic Chemistry, 20014F, 6634, p886% &) Z WG L 7=y /a7 ¥ 1
I ALG (10D Z A FEFE LT, [T — 9TV T U RIRE A4 (10j) 1248
%, [LR9— 10 THRL 772 2MbE M (6b) ZFHH9 2 514, i (v b=
IVIESEBBIR T AL AW (10g) 2 HFE OB L T, [ LRI — 11 IZiev e (1
Ok) (228 #ts, [TAR9—12] THBRL 7274 MEA W (6b) Zdiil-9-2 051k, £/ (
vil) RS TV EZ Y EHE A D 1EE W GRRL- (LA (10D 2 H
FERUBFE LT, [EAR9— 131V M (10m) (248 Wite | [TR9—14]THEHE
IR DWRARFEDOS & 53 F PHE T 7 AL BUS A UG (10n) &L, [TFE9—
15] TR IF 1 OBRERIEZ R CRRBR L 772 MEA W (6b) Zii9-2 5 k%
RTHDTHD,

[AINEEW (10a) BT ax T 05 MMEEY) (10b) ~0 45 ]

[TRI— 1IDAIREDOEIEICIT, WIRFBHIZ > THRAR DD KBUSHRD S
HTHIUL, YEENNDOIIETITHOZENTED, HFELIL, #l2E, NS
¥ (10a) &, AIRLEH (102) IZXLTL. 0~5. 04 EDOKFE(LFVFE T N T L%
AH )= VEEDT a— )RR (1 20F, T B A2 2B b e (552
635) AHEA IV ), FLERR SR, 1992484 ] | p. 207 —237%2% M) | £/-
X, AIREAEY (10a) & AIR{EEH (10a) IZRLTL. 0~5. 04 BEDORT L E2T
NIERBR T T DT —T )L SRR (12 0E, T H AR L Aot FEB b i (58
26%) HHEARIVII ), A EASH, 1992440 | p. 237—248%F M) KUt
S, FDOH% ., AIREAW (102) IR LTO. 1—10. 024 BOHi k% D AL F(E
T AR )= VEOT A )L R EE ORI A STV RO T a5 8
LA (10b) /AT ENTED, Fid, HFELIE, BlZIE, AIREE (10a)



WO 2008/013213 72 PCT/JP2007/064637

[0120]

ELAIREE (102) 126 L C0. 1—5. 04 ORI %S OMFEEEFE ., (IR
AW (10a) IZRILTL. 0~5. O EDKFILRVHET NY LEZAT ) —VEDT
L)L SRR PR A 2 L2k (Bl 202, Tetrahedron: Asymmetry, 1998
ML 9% p4361%2BMR) | 1 TR THEDO T Laxs 777 MuEW (10b) 24552
ENTED, PO I EL<RWEIA ) DIE R AR E S 2 Z 870 UG 2 ek
SHELDITEDIRE LT RETHY, AFFLL, 2L, —78CH100CTHA,
IFFELWBIS R TIE, ZOROGNIE, 4FELIE, B, 1RHDNH24 0[] ToE T
L. BOSOEITIZAMD I~ 7T 7 4 —HAF T TED, LELRVRIARY)
[TEH D7 e~ 7 o7 —Hdh AR EE2IE B L OR s ke & M2 1T
HDOEAT TR ZENTED,
[T aksT78 MEEY (10b) 0257272 2MEE58) (6b) ~DZEHi ]
[TR9—2]iL, 7bax 772 MEGH) (10b) DL %, Wittigatd (12 1L, T
H AL im SR R e (5 24°8) AHEA R [VIT )| kol 1992459
JI. p. 254—262%Z ) | GrignardaldE (Bl 21X, [ H A L A2t BR3P (
24K AHEA R IVIT, RS, 1991459 A | p. 59— 7222 )  HH
(TN T D LERIK (BT, T HARE S Bl (B 24°5) AHG R
[VI]), B SH, 19914F9H  p. 9—51%220) LG T 228280417 ¢
VHERITE Nt RO RG T A28 IN | TR OT 77 25 (6D)
EFHZENTED, IFELLL, FlAIE, TaxsI72 bW (10b) &, 7va
FL 78 MEAM (10D ITHLTL. 0—10. 04 BEDOEITLAZu)RIFIE T, 7L
ax LT MEA (10D 126 T, 0—10. 04 BRI AT LI ILAT L~ 7 K
U LIRYREDGrignardiddi e % TRIERRT T E DI — T LRI R
\ Z D WSO MRS L S ST A8 (B2 1E, Tetrahedron : Asymmetry,
19984F, 9%, p4361& M) ICED, FIADT 77 2MbEW) (6b) @I TR/LHZ
ENTED, PO I EL<RWEIA ) DIE R AR E S 2 Z 870 UG 2 ek
SHELDITEDIRE LT RETHY, AFFLL, 2L, —78CH100CTHA,
IFFELWBIS R TIE, ZOROGNIE, 4FELIE, B, 1RHDNH24 0[] ToE T
L. BOSOEITIZAMD I~ 7T 7 4 —HAF T TED, LELRVRIARY)



WO 2008/013213 73 PCT/JP2007/064637

[0121]

[0122]

[TEH D7 e~ 7 o7 —Hdh AR EE2IE B L OR s ke & M2 1T
HDOEAT TR ZENTED,
[4—EVURALEY (10c) D25 T T AR (10d) ~DZE ]

[TRE9—311E, 7O MR BOSR&E USRS T IR LS D72, fbE M (
10c) DR GIE, Z6<DAFND LGRS AU TV DI IRGE RS Z WD Z &
NTE(BIZIET. W. Green. [Protective Groups in Organic Synthesis],
John Wiley & Sons. Inc. | 1981522 MW) | xS T DU A—MbEW) (4F
FULE Bz, Z— ) —T T AN AR A—MEEW ., R DA A—ME,
BW, 9= T NAL VAT AN AN A= MEEW ) 30T A G E D IT ik
RIS T AT IR LA LR, BILAIE RV LTIN A, 723Nk
B, N7 A T v IIRILE M) InDiE T AL AW RS D LR TED, A
TRl BOGGARE I BN Lo TR DD | ARBUSERO S THIVLRHZBRET
ST DNHMOFEEZHNDZENTED, GFELWBISERMTIX, 2O, 47 F
LI, BlAIE, 1~24¢ T8 T L BOSDOEITIZAI O /a~ s 7 4 —H T

Bt C& 0, BELRVEIERMITEH O a~ b7 F7 4 —HiffiE213/ B LU
SR 72 M 3B TN DT TR &N TED, TIRBUGIE, IR EHZ L -
TRRDD | REICEROFAF THIVUZFRZ IR E LS T, <DL T
WARRD TEZANDZENTED (FIZIET A A i EBR e (5514
) ARG OERREROG ], FuEkastl, 1978428 | p. 1136—1162
ZREHD o I ELIE, BIAIE, DT IAE W E FE ST T A G
(R LTL. 0—5. 04 #EDIEN T ALEMEE OGS ELTE (B AT A A L
ST FEERAL SR (G 14°8) AR B DG & OGS T ) AuEpkalas i, 19
782 p. 1142—11451Z5H0) | i) %7 IMbEWZE . BT I ALEMITHL T
1. 0—5. 0 BEDHNVARA IO EZ LT IALEMITXLTL. 0—5. 04 &
DG AL TRISSELFERENZET OND (BTGB O F
glEl4]), BRI, 199049 H | p. 27 —521Z50#) .,

D) DYa I OHIEE L TR NI LD RV R IRES DB O TR
WD HFFELLER, BLAIE, BT AL AL TL. 0—100. 04 &EOEYT | K



WO 2008/013213 74 PCT/JP2007/064637

[0123]

VoF 7 N, N=V A/ 7re VT /LTI FU K AF )
SETHD, T OEEEL L T, BONEILE ST IR E L D ORI b
D THIUTFHZ R E SRS, i ELE, B2, Thoekero 1, 4—3F
FH G THD, T, HEEAREEL L CHHT2548055, HD0NE, TLhY
AKVEE . I LI, BILZAE, AKEE(E T MY A KEEE A DY B2 K L
L b ATF L1, 2= 7man B D SR O 28 Sy 7 & 0D
ZENTED, BUSRIE T ELLIR ORI AR OR A et 35 2 L7 % 58
T SELDIZRVOIEE T ~ETHY | AFELE, FIZITKIE~100°CTHD, I
FLWBRISEMTIL, ORGSR, FELIE, BlAIX1~24RF TR T L RISD
EATIEAIOI 2w b T7 4 —H A TR CE D, BELAVEIAERMITEH O
I N TT 4 —HANET T B L OWE b7 8 Y A OB TR ZE A
TED,

i) DA A AL L TE, R FUEHC ZD AR RrC R ESNDH DT
X720, I FLLIE, B2 iE1, 3= 7a~F s v VRV AR, 1 —2F )L —3
— (8" =T AFILT T AEI) ARV AIR XN TY b — 1 — A VA F
A (AT IV TR ) IRATRE D DT Y7 LA 1) JUlt =T )L 7 IR AR S
—h HOINEIER(2—FF Y =3 —=FF VYTV RAT 4=y 7 )N EE |
WDANVRCBRIZHLTL, 0—2. 0 8l A WD LR TED, DRI pUGZ
TEEHT0I I ELLIT, BIZIEN —EREFR S X7 AR N—ER s~
VRTINS IO IVR AL E TR TLL 04 &2, O EIRINL
THEW N ARBSTHAEE - SRR R OB DIE IR OAAE FIATO DM ELL
HOWDEEBEE LTI, R, BEH T 28 A AN ZD B | 7RO PR
T HREWEZHORILER T 50O THIUTRHIRE SR, 4FELIL, #ilx
THAAT LU 1, 2=V rana By R T T N oeR R T T
N, N—= AT AV LT INFEOME G A2 WD ZE DN TED,, BOSIRIE T EL
TRWRIAE R DTG AR T 5L BOGE FERE S EDDIT RV DIREE T~ &
THY, I FELIL, FIZITKE~100CTHD, HFFELNIGFEM T, ZOK IR
HFFELIER, BT~ 2485 T T L, BRSO TIZNIO I/ a~ o7 —



WO 2008/013213 75 PCT/JP2007/064637

[0124]

[0125]

TR TED, BELRWRIAERTIEH O ra~ N o7 o —HdivEzid /B X
USSR b7 &Y B IO BT TRZENRNTED,
[7 S ALRIE A (10d) I3HT7 272 UL (6b) ~DZE #1 ]

[CRE9—4AIE, TV ANIBRERR T OBRLS ThHD, §70bb | i ELL,
B2 ALEY (10d) &2 ML EOBERMERE R 40 LT, FilxiE, k&% (
10AITHKLTO. 1~1. 04 &ED2, 2— TV ER (LT Fr= ) EDT7TVE
FRAMEAE T AR EL<IE, BlX LS (10D 1T L TL. 0—2. 0 FEDON 7 F
WAREDT NV W ARGRIEL 2 O D280 | @I TR D772 2MEE
W (6b) 21352 TED, FUNRLEITAFEL TR RIAE DI R+ 52 &
IR PSSz R SEDDITEV DI LT RETHY | 4FELIL, FIZIE50~150C
THD, AFELWBUSFAF TR, ZOBOSIE, R ELIT, B2 T~ 24 TR T
L. BOSOEITIZAMD I~ 7T 7 4 —HAF T TED, LELRVRIARY)
XEH DO 2~ o7 0 —HAEIL /B L O b &Y BTN DENTT
PR EDTED, Fio, BRI, 7 Ba RIGE LT, MEEAO ;B2 0E
VR TUBOS (BIZET B A2 B el (5 26748) AHEA R VL], fuE
Bk, 19924F4 | p. 159—266%2Z M) | AIIEG (121X, H A L2
SFBRAL R (5257 AREA A LVITD, Fuskalaath, 199149  p. 9—72%
ZH) | A A BOS (B2 R TR Ao EBRAL Fai i (35 1948) AHEE k]
11 FUE kAL, 1992426 /] p. 57— 852 B M) &) I2d0, Z 2l 4
HZEBHIKD,

[AFH VI ALEY (10e) O TIRT a—AbE ) (10f) ~D 4]
[TFEI—51IE ALEW (10e) 3T IR T v a— 1 ALE ) (10f) ~E )
DUBROBALBRR IS THD, bbb i ELIL, Bl (LAY (10e) 2, KE
TR DRGSO KRBT ALG (10e) 126 L T2, 0—10. 04 EDIE~
IRV BEE OGRS ED (B2 1E, European Journal of Organic Che
mistry, 20044F, 23%, p4823%Z M) | HOHVME, FELIL, #il2IE (kEw (1
Oe) Z&, HALAT L A D 7 SRR LS (10e) IZXLTL. 0—10. 0
BORZEIESED (Bl I, Synlett, 19944F, 2% 143HEZM) Z L2,



WO 2008/013213 76 PCT/JP2007/064637

[0126]

B R CHT LD T IR T La— L LG8 (101) #4452 L3 CT& D, K TRICHWS
BEEE Ui, HRIECRE, B AR AN L0 AR | F SO E T R Y
H o DFREEIRT Db O THAULFHZ I ES R, Fe | BN RE T E L
WEIAE R ORE Ra Rt 35 2L 7 IR Z SERE ST D DITEN DIRIEL T & TH
0, AFELIE, BIZITKIm~100CTHD, AFELWSUSERIETIZ, ZOBOSIE, 4
FLE, BIZATT~2405 ] CTHE T L BUSOETIZAMD I~ T 7 +—Hdly
TH TED, BELRVRIERMNTE D/~ o7 o —HdfrE7213, /B LD
fe k7o & Y EH TN OEAN TR ZEN TE S,

[7IR T — LA bG8 (106) 15778 MMEA ) (6b) ~D 28 #1]

[TR9—611%, TR TLm— LG (10D DL O, T/ba—/LEZIZT I~
DEEWLL | EUTRSBAL UG ED72 D, 726 TIRT v a— b bG4 (101) &
L O, 7=~ OLHE HFEFRHT S TRARDH ABUGERORIEThHI
£ MEFNMOITEBIZE, T AR E R (BB20°8) A L
PO, RS, 199247 A | p. 1—30% %) TITHZENTED, Fiz
IR T va— A S (101) DL D, T ~OEPT AR FEEHI > TR S
DS ARBOSEEDFAETHIUL, YEEAMO T EBIZIE, TH A LRSI L
FramlE (B 20%8) AHA BRI ] AUk th, 199247 H | p. 279—318
EBIR) TITHZENTED, T =KD DNTRE T AR D FBR SUSIE,
A IEURHT Lo THAR DD, RBUSARD SR ThhE | M HEE NI D F 1k (Bl 203
.Journal of Fluorine Chemistry, 19974F, 2%, 119H® 5\ \[XScientia P
harmaceutica, 19964, 64%, SHEZ S M) TITHOZLNTED, IFELL, #i
ZINE, TN — AR E | 55T V2 — U ARIZRILTO. 1— 104 8D/ XT LT A
JVIRAE, 927 7 — RVIR DR IR | TR, Wi, SRR D MEREE D 1T
TR HATIRBE TN T A2 22l T78 MEA Y (6b) Z RIEE T
HZENERD, 5% T AR DB BRI R FEHZ Lo TR D3, ARBR
D EAETHIIL, MEFE RO TTE (BIZIE, Petrochemia, 19904, 304, 5
6 EHHDNEIWO2003,/076386, Tetrahedron Letters, 19824F, 23%:, 229
HEE2ZH) TITHZENTED, fFFLLIE, B2, BT % 3T IRITx L



WO 2008/013213 77 PCT/JP2007/064637

[0127]

[0128]

[0129]

TO. 1—1. OOTFIF AN T 2m)VIRAT (370 I B DWER AR 7 = =)L
RAT 4 VT =0 DEOGRES BT, TheRrr 7 Moy HbAT L,
DOVNTD AT AV LT IR FE O PP 5281280 772 20 G (6b) %
EIRTIFD LN TED, ATFRCHAWDIEBEE LT, IR, 69283
WXV R E T pOSE HEE T IR EHZH O E M 56 O THIULFHT IR
ESNRNWZEIEFIETHAR, Fiz, BUSTLEE A ELZRWEIE R DI Rl Z A
T 5L R E SERESE DD HIREEL T RETHY, FFLLE, Bz 1Tk
H~100CTHD, IHFFLWEISEATIE, ZONE, HFFLIL, Bz iE1~24
IRFE T8 T L ROISOEATIZAI D7~ N7 77 41—l TR TED, BELLR
VR D77 57 0 — B ETzlE B IO b7 & S EH 1T
HDOEAT TR ZENTED,

(B = VEE BB T A A (10g) 357 2 VIR b A4 (10h) ~D 28 ]

TIARAEE Y (10h) 13 =L SEEH BN T AL & (10g) R UL T
TR —7TNRF LI IR TED, 7205, [LRI—7NEARE [ TR —
31RO HETHD,

[7 S AR A (100) D357 75 bW (6b) ~DZE ]

[TH9—8]iZ, Ring closing Metathesishiz&E i< —HRE G OB
Je3H70%, Ring closing MetathesisOUg L, HZEEBEHI L THER D05, A
JSRRDGAETHIIE, 2 HEE NN D F 15 (Bl 21E, Comprehensive Organomet
allic Chemistry, 19824F, 8%, 499H®»5\ IXAngewandte Chemie Inter
national Edition, 20004F, 39%, 3012H%%Z M) TITHZENTED, HfE
BAEATFOSIE, I ELIE, BT, DMK AL (FLZE, TR A b2 S5
FamlE (B 2638) AHA BORLVIIT L AUk th, 1992448 | p. 2561—2
662 M) | i) bR AT R (B 20E, T H AR A0 IR 55 (55 26%) A%
BRSOEIVIT] | RS tE, 199149 A | p. 83— 134% M) | iil) k3 — X
5 RS O (AL, TR AL A i IR L AR (35 26°8) AT & R BOG
(V11 Akl 19914F10H | p. 237 —267%2 5 M) S TITHZENTED,

Ring Closing MetathesispOial®, 4FELIE, B, 37 RG99 (10



WO 2008/013213 78 PCT/JP2007/064637

[0130]

[0131]

h) %, BT VR LA (10 12X L0, 01~0. 24 B4 @ i T, Tt
BT DTENRTOND, HATHEEEL T, I ELUT, Bl AT L 2
DRV DDA R TR 1, A=A 1, 2—U A
FLEFEDT =T IVREPE, B ML T DO MRS
XL DRB TR FT HND, T2 m AL L T, R ERE, B
WD BB i F LT, BIZIXE A (N 7m~F L LTRAT 40 ) R )T
NT =g LAV) P 7a)R | RV TU[, 3—ER(2, 4, 6—RAT LT 2=)L)
—2—AIFVNT =T v ran (R 7andy )ViRAT ) VT =y L(1V) [
1, 3—tR2—(2, 4, 6—FNAFNTx=)L) —2—AIFV V=) F 10 7mna (Fv
F=AVTORF LT 22V AT VT ) LT = A (V) EA (N7 maF o LR A
T42)—3— Tz )= 1H— AT —1—AVFT LT =y LD U 7aF7ARED
VT = LR F720EL 2, 6 U AT RE N T 22 VAR FA T 4YT S BT
= BT F2IANVI), 2, 6—VA/TOENT 2 AIRFAT 4T )T
FoULNVI) BRANFFTNLATR—Z—2 ) =T RUR) HOF)T T R R
SERHCOND, SOSREEE, - ELRORIAE D O R Rt 52 7| K
JEZ TERE S EDDIZRDIRE ST RETHY, 4FELE, HIAIT=EIR~100CTH
Do MFELWBUGRAT T, ZORURIE, AF LR, BRI LIRS 245 T8
T U G OETIZRIO 7~ 7T 74— Fdfr TR TE 5D, HELARWEIER
WTEM D7~ 757 0 — 8k, il E Rz B RO bR &Y 281
NRDOEMT TR ZENTED,

[ a7 b ALEY (10D 25TV RIEE (10)) ~D 28]

[THRO— 91, DI HERT /LT 7L (—CH —Ar ) D/ 17 ALRISE, i) £
(2R T VO RIEABOENS25,

D) OAET ARG, I FUEHZ Lo TR DY | ARBRUSEEO A THILE, 4
A NIMOTTE B 20X, TR IR i (B 1948) AR O RsOG
11, LR, 19924E6 1 | p. 422—458% B M) ICk>TITHZENTED,
FELE, BIAIE, 2 7m T VxR TR ALEW (10D Z2, a7 X rAbs
P (10D IZXLCL. 0~2. 04 @D N7 ACAIE 2RI P R 2 FER TS



WO 2008/013213 79 PCT/JP2007/064637

[0132]

o, HHT AR L TR, AFELE, BlAIE N—7 e s8N B
RPFTOND, Fo, FELIL, B, > 7a 7 S AbEY (10D 12k L
TO. 01—0. BYEDO AN —=FFFARELLL, 2= TV ER (VT T
=NIVEOTVIDVEEEA, FT2 i ELE, Bl iZs v T xS Y
(10D IZXLTO. 01—0. 50 4 5D BAVKFEBLE DFRARPLZ N 5281280,
POGZEFHELARESELZENTELLELH D, M HEMEEL TIE, I EEHT
FOREARY | FSOGEEE T MR H O T 58 O THAUTRHIR
ESTRVDN AFELIE, Bl2IE, DU R TR N B ER T HND, BUG
JEIE, i ELLIR ORI OR AR 35 2 7o | IR Z ZERESEDDITED
RELT RETHY, A FLIL, FIAITER~150CTHD, HFFELNIGSEMHT
X, ZOROGSIE, AFELIE, BTG 245 Toa T L, RS OEITIRAH
DI N TT 4 —FAN TR TED, BELLABRVRIERMITEH O 0~ 57
A — Bk, SR E IR B L ORE S b 8 Y EH I A OHAT TR &0 T
&2

i) DT VRS, HFFEEHZ L > TR | RSO FRIETHIUT, Y
A NIMOTTE B 20X, TR Ao IR i (B 2048) ARG RsOG T
1), SRR R, 1992457 1 | p. 415—420% B M) 128> TITHZENTED,
IFELE, BRI, BT ARz | % AR L TL. 0~5. 04D
TYRIEAIE BB A, T AT R EAIE L TR, A FE L, B2,
FTRIT LT VRELIIN AT UL T ORERFIFT HND, Fo, FELIL, Bl
X T A7 ORIEANZRLTO. 1—5. 04 BOT T FILT o Emy A7)V
TARFEOGRT MDD EIZEY ROSHELEETD5E50H0,
BRI LT, AR FEHZ L0 720 | S pOGE LEE9 AR Z A TR e
BT 25O THIVURFHCBRE SNV, AFF LT, Bl2IX, ThoeRrr e,
UAF YO —T VR, Zundol b HAEAT L D N L RERE
N MV EDOBRIEIRGE, T e TRV AT VRV LTI,
N—AF BN A ORIERBEIZFT DD, BOSRIE I, I LIV IR
WO RARE T D2 &7 | BRZEZERESEDOIEDIE LT RETHY, 4 FL



WO 2008/013213 80 PCT/JP2007/064637

[0133]

[0134]

<L FIZIEFEEA~150°CTH D, HFELWBUGEM T, ZOGNE, A FLUL,
Bl Z X TR H24RE M T8 T L BUSOMEITIZAIM D7 <757 4 —Hifli T8
HT&D, BELAWVEIAERMITEH D7 o~ o7 o—Hidl, i iEEix,/
BLOERER 8 Y HE ITAMO BT CHRSZENTED,

[7 PRIEE W (10) 23557275 2MEA ) (6b) ~0DZE ]

[CRER9—1011%, 7T REEW (10) %, 7R EEH (10j) 125 L T1. 0—10. 0
Y ROBEAFAE PR EHP T AZLIC L0 S5 G E I, 775 2bA4 (6b)
EETHIETHD, 7705 A LFIE, RFEHI Lo TRZRD DS, ARBRER
DEAFTHIUL, YHER LD S (BIZIE, Journal of the Organic Chemi
stry, 20014, 664, p886% B M) ILL> TITHZLMNTEA, H T HEEEL T,
HELLIE, B2 IE, BT A AR ZVR R, N7 VA g, R, HERSEC
Db, Flo KOS, T 28RBS THWDZEB kD)3, BafErE - ik
INER OB DO IFAE FIZITHZEN M ELL, VAL L i, s EEH
(ZEOEARY | FIEROSERE ST WRITEE H O E T 55D ThHIVULRHZ
FRAE SRS, AFELIE, B, 7aadv b EAEATF L D17 R
B ANB | DL EO R E ST OIS, BOSTREENE, AR EL <20
RIERR DR AARE T D2 70| RS ZSERESEHDIZEDIRIE LT RETHY
HFELLIE, BT — 780550 CTH D, I ELWSURAAETIE, ZORSIE, 4F
FLE, BIZAT IR 24051 CTHe T L RS OEATIZA MO/ a~ o7 1 —
Pl cEtT& D, BELLRVRIERYITERA DO 2~ 57— Bl fhi
TEEIE/ BLORE I e & M RN OHHT TR ENTED,

[ = VLB BBRIR T AL A (10g) DAL G (10k) ~DZEH#]

fbE4 (10k) 1L =V SLE BB R 7 Ak EG 4 (10g) Z I8 LT [LF29
— 1114528kl cEs, T7bb, [TRI—1111E, 2HGOET
B & RIS IR FOG3670 5, 2HEG O ICROGIE, 22D D CHRIT
LRSIV TV D FIEZ WD ZERTE AFELIE, BRI Btk LB (B 2
X AR A FE R ek e (5 264) A HEA ROBOS DVIITD ), FuaspRalasth,
19924E4J] | p. 251 —266%ZH) | i) @B B LU B L HE o ((BlE, A



WO 2008/013213 81 PCT/JP2007/064637

[0135]

[0136]

AU W R AR (B 2658) A A R bOG TVIIL ) ikl 1, 1992
A | p. 165— 18565 ) e S REIFHNAD,

D) DEE ALEY (10g) Z2, L&Y (10g) IZXLTO. 01—0. 5 E D4 g Al
FAAE T KREREEH IR B R BT 2 F RSB N5, AT 54 8 Al
HFJFUBHT X0 BV R R E ST AL D TIXARWAS, IFELLIL, FlAIE, 59y
L= R, AUV L—IRE VT Y L K&, KB ATO T A A%, TRA
=7, Wilkinsonfli#ii % T %, AKFEPEL TR, HBIFEHB IO 3248
R J SRR R E S OB D TIHARNDS, AL, IR, KEH A F
e, X7 Emy b S a~F YO S ThD, T AL L TR, HRIE
B AR AR L0 BRI IR E SNDE O TR WD AFELIE, Bz IE, AF
—)b, LF )b FER TV MLy THE, 1, 4— YA 4 Zanfilb b,
WALATF L K ETATENODIRE MR E THD, o, IISERINEITTSE
HIZOIT, TE A, MR AR N2 228005, BRI, 4 FL
TRWRIERM DIEEEARET D27 BOSE TR SEDDITRE DR LT &
THY, HFLIL, FIZILEIEIH150CTHDL, HFFELNRISSRETIE, ZOKE
L AFELEE, BIAIE, TRFREIDG 24 F T8 T L, BUGSOEITIZA M D72~
T4 PR TR TED, BELARWEVERMITEA O 7a~ o7 — 8,
A EE2I1T B L OSSR bR 8 Y B A MO B TER<ZERTED,

i) DG ALEW (10g) 2, ALEM (102 IZX L TL. 0—10. 0L BEDOeEDHD
WA B R B  ER T ons, AT 8B 4R
HE LT, BN KD B0 R IR E SN DB D TIEARVS AFELLIE, B2
(TVFU L FRIVLEDTIVAVEIE, T KT I, AT BEDT VA AR
BJE, DOVNTENLDRTHD, T DREEL TE, MR BB O H 5
BRI BRIV IRE SR AFELIE, FlAIE, Toe =T A ) —,
TR ) A= VT H ) )L TR Ra T 1, A=A Sy gL
—T b K BEOENLDIREM THD, FOSTREIL, i ELIRWEIAE A DT
FRARAE T D2 70| RS SERESEDDIZRDIRIE LT RETHY, I ELIL, #i
ZIE =780 H100CTHD, AFELWBISSRAETIE, ZORISIE, AF LI, filx



WO 2008/013213 82 PCT/JP2007/064637

[0137]

[0138]

IX1REE D240 T T L, RISOEITIZAMD I 2~ 7T 7 4 —H Al TR T
&%, BELRVEVERYITERA DO 2~ 757 — Bl it EEi=1L /B X
USSR b7 &Y B IO BT TRZENRNTED,

2HFE G OB TR IR BRI, ZL<OAMDCHIZ TSN TODETEE
WAHZENRTE I FLIL, B2 13D Wittighd it i) Horner—Emmons )i, iii)
PetersonSeis (B2, TH A s G A (G 19%) A ARk 111, R
ERRR S 19924E6 H | p. 57 —85ICa#) SnEITHND,

WittighiniZ, aFELIE, BRI LG (10) S HW =T VT ERfbG &,
T T ERILEMIZRILTL. 0—5. OYEDOWIAF(E T, 7T EREAWITRIL
T1. 0—3. 04 EDOAMDOWittigikdR 2 VBRI D RN T O N5,
AT DL LT, R, (9S8 SR C K0 ey | F7- SOSE PEET,
ISR S DR VR R T 58 O THIURFHI R ES RN, 4R FLLIE, B2
L=bhaAEy TRV 1 —AF L — 22— IR N, N—VAF LRIV ATS
R VAT IVANVBRF D REOMEE, 7hoeRaro0 1, 4—UF % 1, 2
— VAR RS EED =TI R, NP bl R L SO TR
B B )= AF )= VEDT v — )V REEIE, aais v s AR AT L D
AN REIE K ET XIS OREE IR WSS, T DL T
(X, B ECRE, VB JD B B3, AL, Bl R KR L) R A KB kY
U LEEDOT VAR KE A | IREET N D DEEOT V)& R IR TR AR
FeU R, DVTBE = VT IV REDT a— v O7 AV EE ., N =TT
BV TN ) R EOHEIEEL T TNV TN VTFULT AT
FNATINGEORWERE ., F21E, KFET NI LEDKFALT VA ) &8 T D326
FoHND, BOSREE, AFELIRWEIAE S DI R fetE T 5287 ROt 7
FSELDITEDIREL T NETHY, I ELUE, BIZIL—78~150CTHD, 4fF
LWSOS TR, ZORNE, - ELE, BT 1R 245 T2 TL, X
JEDHEATIZA DI~ b7 T 7 4 —Hfli TR TED, FELRWREIAMIE
Mora<hr757 0— i, HEREEIL BLOR R AL Y EH5 A MO
TR ZENTES,



WO 2008/013213 83 PCT/JP2007/064637

[0139]

[0140]

Horner—Emmonsinid, 4FFL<E, #il2iE (b5 (10g) o8N =707
ER b e, 7T EREAWITH LTl 0—5. 04 OB ILAFTE R, 7/LTER
EAMIZHLTL. 0—3. 04 EDOAMDHorner — Emmonsik 3R &2 1A rh i
FTHTENRT NS, AT DEEEE LT, tHRECRE, A Iz L
0. FlBOSE LSS, MBI Z D ORGSR T 20D THIVUIRHIRES L
RV IFELLIE, Bl 1—AF L —2—'rYR N, N—IAF LRV LT S
R ATV RVARF S REORMNERR L, 7 hoeRa 7T 1, 4—AF% 1, 2
— VAN A DT LR, NP MLmy | R UL O MR
B & )= )b AF )= VDT N a— VREREE K FIE IS DR SR
Hbins, i 425 E LT, HFIFRE, LTI 72573 4FEL<IE,
ZATAKEEAL T I D I AKEE(EYTF 0 DD T V)@ KB, RIET NI L5
DT NIV BRI, TN LA TR | HIY LE— VT M REDT L3
—IDOTNAVERE, T LTI BV U7 RO G
B, TTFNIFOL VF LA T FNATINEO ISR, KF(LTNTLED
KFALT N BVEIE, EToE, TRV LT INEDT IV AVER T =T B D32
FoND, BOSTEET, i ELRWEIERM DT IET D870 BUSE 5T
FSELDITEDIREL T NETHY, I ELUE, BIZIL—78~150CTHD, 4fF
LWOS TR, 2O, - ELE, BT 1R 24RFE T2 TL, X
JEDETIZA DI~ b5 7 4 —E i T TE D, BELRWEIA IR
Moo~ bZ 57 40—, BIHERIEEIE B LR b/ 3 E AT DT
TR ZENTES,

Peterson it AF LI, BIIE ALEW (10g) 36EN =T /LT ER{ELEY)
&L TTEREEMIZRLTL. 0—5. O mOBIAFTE T, 74T R LG Ik
LT1. 0—3. 0 EDAH DPetersonidk AP R 2 FIEN KT H LD,
AT DS LT, R, B9 2RI K B | - O PE
AR B DT IRAET 55 O THAIUERFCTBRES ARV S, - FELE, Bilx
X, 1—=AF ) —2—trlR N, N=UAF VPRIV LT IR VAFIVALRF R
SO, TRIERnT T 1, 4=V AR P 1, 2— VAR AU DT



WO 2008/013213 84 PCT/JP2007/064637

[0141]

[0142]

—F LRI, R ML UL DTS, R ) — v AT ) —
VDT IV a— L REREE K FIX IO DIREEBEN AL, T 51
BT BB, B XV B2 5705, AR F LI, BRI LT MDA K
BAL) T LEDT A& BRI IREET N LTIV 4 i IR TR
FTRIT LA TR BV LEF— VT N REDT Va— L O7 )V AVE R,
VEF LTI BV T 2 RORHIEIL 7T AITFU L VY
LAV TFNTINEOHERIE, KFENWTNYLFEOKFT NIV E)E, -
XN LT IREDT VAR T BT HIENFIT NS, FOSIRE L, 4-F
LSRRI ERR DT R ZARAE T 5 2 70 | SR Z SERESEDDIZ R DIRIE LT
ETHY, AFFELIL, BIZIE—78~150°CTHD, I ELWEUGSEMA T, 2O G
L AR FELEE, BIAIE IR 24RF[# To8 7L, BOSOEITIZA D /e~ 7
T4 —EINTESLTED, BELARWEIVAERII B O 2~ o7 o —Hdlv, il
HREE 1L BLOR b2 8 M EF TN OBAR TR &R TED,

[{EA# (10K) 225772 MMEAH (6b) ~DZE ]

F28 2MEGH (6b)1E LG (10k) Z A AL T, [TRI— 121176V, 47
FTINEBOSIAT T 528X Tx 5, bbb [TRI— 1211, il
TREY—3]ERIRD T IETHS,

[E# (10D 2364058 (10m) ~D 2R ]

[TRE9—1311E, L& (10D Z | fillkd LIS ERAMOIFIEICIDFRL -
AHAE RO R SOSIT A 222 L0 LS (10m) ZFH4 25 ETH 5,
b ARTRT, HARFEHZ L0 e B0%, RRIEEERO S Chiut, HEH
NIOITEBIZAE, TH A A2 F2 B 3k e (55 25548) AiA R VI, A
FRA A, 1991429 | p. 9— 721D IZE-TTH ZENTE D, IFELIL,
BT, LB (10D %, L& (10DIZRLTO. 5—5. 04 EOH A E K
TP TR D, T DB, RN K AR IR E SN DH O T
IR BOSE PR SR B2 8 O FE FE S AR DU I F72 132 DIR A3
HELL, Bl IZY =T m—TF ) TR T 7 O —T VR, HH

AR, WA AT L (1, 2—vrmne g L3y rafL LSO R



WO 2008/013213 85 PCT/JP2007/064637

[0143]

[0144]

[0145]

USRI F T IIL 2R LA UL O IR R A WD D SN TTE D, X
TR I RUEH T L0 SRR T IRES DD D TITAR DS, A LR EIAE
IR DIERREARE T D2 e OGN E TR SEDDITRDIRE LT RETHY, 4FEL
WL BIZIE — 78 EENB B0 TH D, I FLWEIGEMA T, ZORIE, iFFLL
I, BIAIF0. BRFEID 24T T L BUSOEITIZAN I DI~ b T7 4—
I CHEHCE D, BELAWVRIARIZIE A O 2~ 7T 7 o — il fhib i E
721E/ B L ORE S LS Y 2T A OB TR ZEMTED, DDV, FIZIE,
R°ERPTHR =L IR LTAL S (101 2 B OB L TR 5 22 b 4
LV,

(&8 (10m) 2>HAbA ) (10n) ~DZE ]

[TR9—1411%, kAW (10m) &2 Y ZEE NI O IRE T L (B2, T. Green
eh. [Protective Groups in Organic Synthesis]|.John Wiley & Sons.
Inc. , =a—3—7 19814545 W) THEFER 1 OIRESLZ B IRHERL . 7 TN
7 IO (B 20X T A A aximi E B b i GR148) B b &m0 s
A& BOG I )| ALEfRaa e, 19784521 | p. 1380 — 13841ZR0#H) 12f9 28
BEO TRPET NG, HHNE, FELUT, BIZ IR ER THR =LA TG
L7 k& (10m) B FUERE U CTRE L . R LFRZ1THZEL ARETH D,

[{EA# (10n) 230464 (6b) ~0 25 ]

[TH2O—1511E, AL (10n) DIGEIEY DOBERHERRE & HKA T £
R BABR L0725, ARTEBEFEE L Cid, Y 3 E AMO R T LT
N5 (B Z1E, T. Greeneb, [Protective Groups in Organic Synthesis], J
ohn Wiley & Sons. Inc. , =a—3—7 19814FE2Z M), F7-. #ilz13. R°%
FOR DAFFRTLOHA LA (10m) 2= AT LHHR (R°ER TH LR =L
HATER) LTI Y H I TARMOBRITCRSB WD ZE R kD, A%
VRV PHERERPSIE, [ L4 —2] LA TH D,

(% 14]
[fk21]



WO 2008/013213 86 PCT/JP2007/064637

[0146]

[0147]

[0148]

o Ar 0 Ary
Xa CHO 2 Xa L
Lw\)L N = N7 )
+ RS—’I—-A N )p R5 22 N Z1 P
& oy S 7y avF
q RG

N% 2 i [T10-—2] N)/\
(5) RS 1 ARG 1

] [T#E10—1]

VR

I RS S EE HAEAERL, Ar (Z (Z (R7RY, Xa, p. gBEOTIERATILE
[RICE R, Llo&i\‘/“:r—%/w“\xn“\:/v%%@ﬁiu VEET AT IVEL N T 2 VIR A
R LT BIREDORAR=Y LWL NI AT LUV DI AT L A7 L
B, =T AT OIS DT ATV F LR LA R, ]

FRABEBHIANLIT 77 205 (6b) &2 [ LFE10— 1 1ITHEY \HE%E%LIO%%J\L
7oth, LT ERIEAEY (5) L[ TRE10—2] OFFA BUGITA L, L& (1) 284
HIED—RITHD,

A (1) OFHi)

[TAR10—2]OMEE BOGIE HRIFEHZ X o TRARDN | RSO THI
ERHCIRESIVT, Z<ORICFERSNTODAMO TEE L2 TE, f
ZIE, WittighdJis, Horner —Emmons i, Peterson)is, F7ziXKnoevenage
IS5 (B 202, TR A b oximar B b it (35 19°8) AR AR, ALtk
Xtk 199246 H | p. 57— 85IZF0#) MM4FFL,

WittighOsit, AFELE, FIAEALGH (D) (IS8T L HRAR=T A
HD) & AFELIE, BIAE A A DITHLTO. 5—2. 04 EDT /LT ER{LE
W (5) &, AFELIL, BlZE LA A DT L TL. 0—5. 0 B L2 3



WO 2008/013213 87 PCT/JP2007/064637

[0149]

HHBHET D FIENFT OIS, ARG TR LS (11) EHIRE AP, VA
UREGRSE T8, TVTERIR(5) 2Nz 5051k, HHWE, e (D) ET7 LT
ER{EEW) (B) OIAE T | RA A D5 1ER 55, T DS L TiE, 1
B B9 28 I B0 | F7e ROS AR ER T, R E b DRV 95
HOTHIUTFHI R ESAR DS I FELIE, Bl =haAZ 7=,
1—=AF N —2—alR N, N=UAF IRV LT IR VAT IVAVRF T RED
WML, 7ok r 70 1, A=A % 1, 2— VAN ZE DT —T
JVREREE, B by RO BRER I, =5 ) — L 2B ) — L
DT Na— VR, 7aadv b MALAT L SO SR, K F0E
ZNHDRAGEBESH OGNS, T 28R CiE, HRIER IRy s
D3 AFELIE, BZIEKIEE TR A KLY T L5507 VA1) 4@ KR
Wy, IREET NID LEDT NV IBIRIESE . T NID LA R BT LF— ¥ )T
MU REDT A= VDT NVRN GBI, YT LTI BV 7 ey rn
IRBEOFIIL, 7T NIT UL VFOLATFUTIREOH AR,
721k, AKFEACFT T LEDOKFEET VAR ERFTOND, ROSIER, FF
LLSARWRIAE R DOFE R AR 3 H 2 L7 FOGE SERESEDDITEDIREE T~
ETHY, I FLIL, HlZIE—78~150CTH D, I FLWILGMTIE, ZOKIE
L AFFELE, BT IRFR G 2408 ] T8 7L BUSOEITIZAMO 7 a~< 7T
74— BN T CE D, RELAVRIAERITIE R O a2 757 o —Hidli, il
R EET2IE B RO R e & A OBAR TR ZENTED,
Horner—Emmons S, 4F EL<E, A AEGH (1) (Z2IEBNTL
FHEY AT AT VL) & AFFELE, BT, (A (A D) ITLTO. 5—2. 0
wOT VT ENEA (5) & AFELIE, BILZIE LA (1)L TL. 0—5. 0
WROWILL AR P BT 2 RN KT OND, KRS T LAY (11) LI
ZETIILL | A=A RIS E T, TV TERK (B) 22207 EH D0
ALEW (1) ET TR LG (B) DIAF T IR IMA D K ERHL, M5
VEBEE U CiE, HRIECRE, R AR IRIC R B 7 SOS A B R IR
B2 DR VS 55 DO THIVULFHITIRES VDS 4R ELIE, filA i, 1—2



WO 2008/013213 88 PCT/JP2007/064637

[0150]

T —2— IR N, N=UAF LRV LTIR | AT )L A LRF o R Ot
WL, FhoeRer 70 1, 4—UFFh 1, 2= VAN EA O —T L R
WL, B vy FUL RS, =5 ) — L AF )=V EDT
JLa— L REIE K FIXZNHDIREGEESHWOND, T D EEL T
EORRE5 S INR E vA ey NN S = S DR s O 1 2l e 0 N 3 (A M WAV NN R D
U LEEDOT VAR KE A | IREET N D DEEOT V)& R IR TR AR
R, BV BE— VT U REDT Va— LD VAV, N oLy
BV TN ) R EOHEIEEL T TNV TN VTFULT AT
FNTINEDHREIE . KFENT BT LEDKET A AVEIE, E2lE, TR
LTIREDOT NHVEIET A E=THWENFTOND, BOCRE, 2FFL A2 F
AR DOTEREEE T 52872 ILE TR SELDITIE DML T RETHY,
IFELE, BIAIE —78~150°CTHD, 4F ELWEUGEAF T, SOG4 %
LI, BT IR0 245/ To8 T L, ROSOEITIZN D72~ 57 1—
P CHEA TED, BELLARVRIERMTE A D7~ 7570 — Bl i
TEEIE/ BLORE I e & M RN OHHT TR ENTED,

Peterson Ui, 2F ELE, PRI ALEPM (1) (ZZiZBWTL L ULk
)& FELLIE, B LA A DIZHLTO. 5—2. O EDOT LT ER{LEW)(
5) & MFELLIE, BT LAY (A1) L TL. 0—5. 0Y Bt FL L 2 ¥Rt
BRI O FENETOND, KPS TR ALEY (11) EHILEFTRBL, N
SAVEFESE I, T AT ER R (B) ZNA A A, HHWE, AW (11) &7
IVFER LG (5) DIAF T | HiE A2 ER DD, AT DL LT,
FEIGORY, 9 DI AT I AR | T RORAPLE ST, IR o D R VA iR
T HHDTHIVUTRHIRE SR FELIL, HIZIEL 1—AF v —2—'r)R
Y N, N=UAF LRI LT IR P AF IV ZLRF L RED R TN FeRa 7
T, A—UFFF 1, 2 VANV RF S HEDOE—T LRI, B b
VB XUV D IERRMETA L, X ) A )= VDT v a— LSRR
KEE, FIAXZNOORGEBS AL, AT HHIEELTE, IR, %
BEAZ IV DD3, i ELIE, BEZIEKER LT RID A KERE) T 0 DEDT 177



WO 2008/013213 89 PCT/JP2007/064637

[0151]

B KEEACYD | IREET NI DO T VAV BRI, TR LA R VT LA
=X VT RV REDT La— DT AV ESL N 2T L7 BV Y
T I ) REOFERIEIL, TFNNTFOL VF LA T FIVTIREDH
W g, KFBALT RO LFEOKFAT NV AVEIE, LT NOLTIREDOT VA
V@7 =T HWENET OIS, USRI, 4F FL AW R A DI RE R
T 5L ILEFTERHSEDLDITREDIRELT RETHY, 4FELIL, BT —
78~150CThHDH, HFFLWISEMF T, ZOLUGIE, HFEUIE, B2 1E 1R
PH24REHCE T L, BUNDOEITIXAI DI~ 7T 7 4 —Hifli TR TE D, L&
FLLARWRIARTIE A O <757 o —Hidi, i E £/ B L0
b/ & M H AN TR ZENTES,

Knoevenagel )G, AF ELUL, PRI ALEH (1) (ZZIZBNT L HmA
TOVIEFTAIIVARF I LIL) &I FELIE, Bl (B (11) 12 L T0. 5—2
O EDOTIVTERMEA (B) &, i ELE, #lAIL ka1 1)L TL. 0—
5. OY EOMEILLF PRI P IBEE T 5 FIENET OND, ARG T ALEH(11) &
WA FPUBL , DNV ZERESE 2%, TIVTERIK(5) 225071k,
HNTIALE (1) ET VT EREE Y (5) DIAFE T | WAL ERH5, il
AT DL LT, R, (9S8 SR C K0 ey | F7- SOSE PEET,
ISR S DR VR R T 58 O THIURFHI R ES RN, 4R FLLIE, B2
A =AF N —=2— IR N, N=UAT IRV LT IR | PAF IV ZRVRF R E
OWMEEEE, ThIeRar 70 1, 4—=I4F | 1, 2= VANV mZ L DT —
FOVRESHE, P Ml UL RO AL, ) — L AZ ) — )L
SEOT NV R, K LIS ORA SRS S, A1
BT BB, B XV B2 5705, AR F LI, BRI LT MDA K
ALY T U LEDT IV R & @KW | KT ND DEDT L7 4 8 I FE
FTRIT LA TR BV LEF— VT N REDT Va— L O7 )V AVE R,
VEF LTI BV T 2 RORHIEIL 7T AITFU L VY
LAV TFNTINEOHERIE, KFENWTNYLFEOKFT NIV E)E, -
XN LT IREDT VAR T BT HIENFIT NS, FOSIRE L, 4-F



WO 2008/013213 90 PCT/JP2007/064637

[0152]

LSRRI ERR DT R ARAE T 5 2 70 | SR Z SERESEDDIZ R DIRIE LT
ETHY, AFFELIL, BIZIE—78~150°CTHD, I ELWEUGSEMA T, 2O G
L AFFELE, BT IRFR G 2408 ] T8 7L BUSOEITIZAMO 7 a~< 7T
T4 —EINTEHL TED, BELAWEIVAERIIEH O 7~ o7 o —Hdlv, il
HREE 1L BLOR b2 8 M EF TN OBAR TR &R TED,

[{bE# (11) DFf]

L&Y DI, Z7Z2 2658 (6b) Z RS L. [T 10— THTHEV a4
HIENTED, ELE, PIZE, DWittighAd€ (1) (Z2IZB T L HRAKR
ZULED IR, T7F LA (6b) 2 4 3EHNMO 5 (BIZE, TH AR E2 6 52
BRAb ek e (BB 19°8) AR AR AU kkaasth, 199246 4 | p. 430—438
(SR TS AR N T =S VT RT 4 L EOFE R AL G E SR T D
(2d0 (B2 13X, Organic Reaction, 19654, 14%, 270HAZZR) il 5L
A3 TED, ii) Horner—EmmonsiAZK (11) (222880 ¢, L i T AT L
ML, T2 2 AW (6b) 4 3 E N MO F L (B2 L, [ B AL I bk
VE (B 198) ARG R, AR, 19924E6 A | p. 430—438IZ5L#k) T
ey Akt TIVFIVIRAT 0 F A M -z Arbuzov RO (B 21X, Chemical
Review, 19814, 814&, 415HZZ M) HHWNIEBARART A M TV /zBecker
Bt (Bl Z 1%, Journal of the American Chemical Society, 19454, 67
%, 1180HZ2 M) H T4 523 C&D, F20E, MR T, 772 205
) (6b) &7 RAT 2 A RIS 52 L1, T& 5 (B 202, Journal of Organic

Chemistry, 19894F, 54%, 4750H %% M), iii) Petersonik 3 (11) (2242
ANEN L106i“/9ﬂ/£%) X, EEAEE T 722 2668 (6b) R T LF L)L)
RBLFHHL4AZ L3 &5 (B2 1E, Journal of Organometallic Chemistry,
19834, 248%, 51HEZZM), iv) TAT /ARBHLUNIA/VRAEIR (11) (2212
BT, Llo&iiX?/V%ifdijJﬂ/ﬂfﬂ?“/w%) X ERAFAE T, 777 M5 (6
b) LIKEEY EAT )V TS AVIREE T AT L FECIRSE OIS S 280 TE
D (Blx IR, T A AL E 2w L A e (R 228) ARG R IV] ) Ukt
L 19924E6 1, p. 14—30, BLUp. 54— 7T1ITFH) .



WO 2008/013213 91 PCT/JP2007/064637

[0153] [Z&&H#l5]
[fk22]

[T#11-23]
Arz
Sl
T
Q r
(0

. s}
o
N ;\T\m
/o x
&
g =
< N
&
Zl_l
I~
|
—
— —
™ o
! 2. 8 a H
— N, T
O A -
—{
a >
=
H £ _
T o
° =
o",glﬁﬁx(&
=
7> 4
o

a

7N

%
[T#£11—-5)

= o
— H
— HG
L i
- g
a — B
H =+
= I

— o
: : 1 :
G sl I
i
C)

Xa
/|
7@
Xa
N
N%
(14}

VR



WO 2008/013213 92 PCT/JP2007/064637

[0154]

[0155]

[0156]

L HAAE R T ER A ERLL AL Z L Z  RRY by gL XaB RO TR
FICEMRE  xBLOVIZ0ZRNL 208 L TR, RR, aUREO nr
ST EIEN 7L — MO AVRARTAT VI (L 3AT Vs AT LA
FIVERT NI DIT AT NI F TNV R AR E R, ]

FREZBHISNEL DT AT ERMEEM () [ TAR11—1], X[ TR11—4]
L CILRLL -5 121V fbE (12) 12 E, [TRI1-2] T fLawy
(16) LA SUSITA L, 7IR(EAH (13) 12485 ##%  [TF211—3]DRing Closi
ng Metathesis & IUTHE 2ERE G OB L, fbai (1) 25
LHE, BEOL D) 7ATERMEAEY (5) Z L TRE11—41I2960 fbE (14) 1235
LRI -61TTINEW (15) 10488 [TF11—7]OHeck U EEN
(2R 2EHE A OERT SO L AbEH (1) 2R L& 5 EO— BT s,
A (1) OFHi)

D OBE ALEW (D)X, 7IRMEEW (13) [ L1 — 31V i35 223
T&D, [ TFE11—3]1%, Ring Closing Metathesis i EZE TR 2HAE A D
ERSUGIN70D, 37205 B —BPFEORIng closing MetathesisUtid, HiZ%E
JFRHZ Jo TR M, ARSAEO S ThIUR, Y HEEAID Ik (Bl 21X, Co
mprehensive Organometallic Chemistry, 19824, 8%, 499EHH5\ FAn
gewandte Chemie International Edition, 20004F, 39%, 3012H%% 2
) TITHZENTED, 5 B oo “HAEAEASOGIE, AT, D) Hefbk 324k (4]
2R, TA AR AW EBR 2 (55263%) ARG VI )| Ltk
#E, 19924E4 A | p. 251 —2662) , i) bR adRv#E b (Bl 2L, TH A LS
BRI (5 2628) M A RBOG [VIT] ) Utk th, 19914F9 A | p. 83
—134%2 /) | iil) [RFE — Ik FE _HER A OB L (F120E, T A b 5k
S (52628 AHEE BOS V], B, 1991410 | p. 237—267
L) FTITHZENTED,

Ring Closing MetathesisBi %, HFELIL, Fl2IEL, 7INMEAEH (13) %,



WO 2008/013213 93 PCT/JP2007/064637

[0157]

TIREEY (13) KL TO. 01~0. 2 EOBAME T | FWit P #5241
S FHNMBREITO FIETHD, T DEBEEL T AFELE, Bl 21T A
Tl Taaf )V L EO T RER, TR0 1, A= A%,
2— VAN T H DT T VR EI IR MLy R UL E O
PPV IESE | X NO DIRGEIN T oD, o4 @ Me LT, i
FEIFBE, T XD R D03 A ELIE, BIAITE R (P 7 mAF L )LiRAT ()
RVVT Y VT AAV) 7R RV LT[, 3—EA(2, 4, 6—FUA
FIT o)) —2—AIFX V=T — (R 7a~F S LA T 40) )b
To=UL(AV), [1, 3—EA—(2, 4, 6—RNAF I T==)L) —2—AIFZ VD=5
IV (AN — AV T URFL T 2 VAT VT L) LT = L (V) EA (R
JOUNFVIVIRAT ) —3—T 22— 1TH— AT —1—AVT T =0 A0
YU TARED T AR 2, 6 — AV RN T 2 VAR RA T 4T
v ETxy BT TZULNVID, 2, 6—VAYTAENT 2 mVAIRRA T 4D T
FVTF 2LV BAANFFTLAT ==X —T U R) EDE) 75
VSRS S NSID . BUSTREENE, 2 E LW RIERR DI Rt 52 &
12, PSS Z BRI SE D DI HME L T _ETHY, A ELIE, FlAITER~100
CTHD M ELWRISSRA T, ZORIGSIE, HFELE, BT 1R 2485
TR TL, BUSOEITIZAMD 7~ N o7 4 —FAi TR TESH, BELIRW
RIERITE R Dy~ 7 57 0 —Hedlv, it 2T/ B L OR skl Y
FEEITAMOBITTHRIZENTED,
THREAEMBOSE, HFELE, BlE, Bk FELTHY, Ring Closing M
etathesis G2 HAFHIV PABRIRITHRT L T, A F LKL, Bilx X, PABRIAIZR L TO
012250, 24 B @ BAMEAAET | AFELIT, Bl2IE1 — 10REDKERI T
L PHBRAR OB ST SUGEAT s ARPOGIE HAEIE - R R OB OB O 1R
TIATHIZEDFELL T DEBEE LT LR, BlzIE, =% ) — AZ )
—IVEDT VA — VSRR AV AT L raadiV BEO N SR TN
tRe770 1, 4—UFF o 1, 2= VANV ZZ O —T LRI N
B My T EO B, BTV T b= LSS O R



WO 2008/013213 94 PCT/JP2007/064637

[0158]

[0159]

5 FIXINOORGEBN T OND, AT HEeEAMEE L TX, HIFRIFCE
B X B D3 FELE, Bl Ad. BB a 4, A@R. I R—=v i,
INTUY L= IRFBHEDPHNDND, BONREE L, - E LW EIA ) O 2 it
FTHZEL BIEE SERESEHDITRDTRIE LT RETHY, FFLE, Bl TR
~100CTHD, HFEUNIEGME TR, ZORISTE, HFFELIE, B IETRERND
AW C5E T L, SUGOMEITIRAMO 7~ 8 T7 o —Hiffi CEc& 5, BEL
TRWRIVERMNIIE O o< 757 o — el A EE 1T B LU ks
&M HEFITAMOBI TRZENTED,

i) DA ALEW (1%, 7IREEW (15) 2[ TR11 — 7NV 52 L8
TED, T, [LRE11—7]1%, Heck e AUTHI 2HAE A DIER SR LY
25, ThbbH BB OHeck bUGIE, HIEHFUEHI Jo TRRDDY, RBUSHKRD
ZAEChIUL, MEEAMOIEBIZAE, T A A LR (5195
)AEERSOS T ], FuERaiath, 1992486 | p. 123— 13222 M) TITH2L
INTED, B BBED "B AERIBOGIE, B2, D B E (12X, THA
b2 SEBRAL i e (B3 2638 A BES pbUS [VIIL ] ikl 19924
A7 p. 251 —266ZH) ., i) bRy Rk (B2 IR, TH AR 2 im I b 3k e
(F26%) AEE RSO IVIL ) B tE, 1991491 | p. 83— 134% 5
). i) R 3 — K E T ERE A O L (BIZIE, T B A LR 20 IR L 22 (5526 %
VAEERSOS IV AUk th, 19914101 | p. 237 —2672 5 ) %5 TfT
VZEDTED,

HeckitiE, #FELL<E, BT ALEW (15) 2 LA (15) 1%L TO. 01~
0. 224 EDOEB S BAMLAAE T WILP BT 5 FERRTOND, T8
BELUTIE, HHFIRORE, B 2188 & 8 LI L0 B0 | F pOSE L E R
W % D ORI 58 O THIVUTRHIIRE SRS, A ELIE, B2 IELT
Eh=NV ThoeRRT I 1, 4=V A% 1, 2— VAN A N
My F UL 1= AF L —2— YR N, N— U AT LR L LT IR N5
FoND, BOSRIEIA Yy 7V 7 ROSEFTER SEDHDIZ RV DIREL T RETHY,
HELL, PIZIEER~150CTH D, ARBUSTAFELIIATEET AFZMR T



WO 2008/013213 95 PCT/JP2007/064637

[0160]

[0161]

T, KO FLITERFIT NIRRT, SE8Ae RS LT, 4
FLUIBIZNEARTVT LA THY | J0GFELE, BIA IR ST A1) | &
it A (N7 2= LiRAT 4 ) 870 L) TR I7FA () 7 2= LiRAT 1)
PRIV L(0) A (PR DYT TR R) DRTUY L (0) EDRDRTIT
LEBRRRT OND, T, RIS DHEITS B D202, 92388 42 8 fil
PR A FLIE, B2 EL. 0—5. OG EDOBANL - (FFLIE, Bl2IER 7
2ZNVRAT 4 N —o0— R — LiRAT 4 N == V=T FIVRAT 1 2
— (V== =T T IIRAT 4 /) U7 = =)V ) F i RN T 5B EL
W, Fio WEEOIE FCHELWVERE 525286000 2L T,
AR D F7 7V 7 B T EDH DO THIVURFHT RES RN, A FEL
L Bz, LA (1)KL TO. 1—5. 04 EDOR =T )LTI N, N—
AT N T NTI N, N=DUIa~F U AT LTI ThITTFILT o F
=LY RERFTOND, fFELWBUSGIE TR, ZORISIE, fFELIL, iz
(1 ~24FfCo5E T L, IGOEITIXAINO I 2~ 7 T7 4 —Hfi CRELTE D,
(7N G (13) D]

[TREI1 =217 IMMEOGE HBIFBHI LS TR ABISERO S TH
MITRHCIREIZEN T, Z<OCHRIZTEH SN TODAMDFIEEZ WL LN TE
% (B ZIET B AL A M SR b 22l e (55 14°8) k-G oG e SO 11
L ALERR SR, 1978421, p. 1136 —11621Z50#0) . HFFLIE, Bilx1Ei) 1k
B (12) &l a7 AT A% | 5L~ A G EE ST A
B (16) &% BORSELTFE (BT A AL A i 2B b Fal e (BB 14°8) 7
AL EMOEEESOG ]| AR th, 197842 [ p. 1142— 11451750
) DS AEHEHL TS (12) E7 1AL S (16) L2 SO SE DT L)
FF D (BRI EBROF & [4]), AR AL 199049H | p. 27—
521TEHE) .

D O A  ALE W (12) OFE 27 AL ~OZE ML, 4 E LR, Bl iE, b
AW (12) %2 ALEM A2 ITHLTL. 0—10. 04 EDO N T ACAIFAE T, it
IR 2 FIEEF NG, T A s AkAIE LT, HRERHZ LD 72



WO 2008/013213 96 PCT/JP2007/064637

[0162]

[0163]

DRI IRES RS AR FELLIE, BlxX, FA=vralR | Tk A A5
L7l REETHD, T HEBEE L TR, SOGELES 3 R E 2 H O E TR
S HH D THIVUTFHTIRES VRN, AFELE, B2 X, Bk ATFL | Zanm
RV, WV THS, Fo LA (12)12x L T0. 1—1. 04 BEOE Y45
DAEHEEL, HOVNIT AT AN LT IRG 2 HIBINT D E UG BRI EST
T o605, USRI ELAWEIERM O RE S 52 L7 s
FERSEDDIZRVDIREL T RETHY, I ELIL, BIZIEKm~150CTH S,
IFFELWIS SR TIR, ZOROGIE, AFFLIE, Bl T ~24K ] TR TL, Kk
DOHEITIXAIMD I 1~ 7 T7 4 — i CEAL &S, BELRVFEIERRYITEH
DI TT7 —HAE T BROWE M b2 E Y EE T OB CThR<ZE
PTED,

Fe< o 7V 7 OGS AR FLLIE, BlAR, s a7 A& a s o Avd
(ZXLTL. 0—100. OYEDOMIAFIELL T % m 7 A RIL TL. 0—5. 0
MEOTIAEY (16) ZREL P RIE T 2R IEN KT oD, T D REL T
(. HBEFCEHZ LD BRI IR ESNAHH O T WA, i ELIE, Bl L, BV
Y NEZF LTI N, N=U AT ae )N T VTV XU A%
IV THDH, N DS TR, BOSZ ST R E 2 H DR LS
HHDTHIVLRHRES RN DS R F UL, B2, Fb ATV raaifr L
vy ThovRnTIr 1, A—UAR U EThD, £, WA RS LT
MT 2850055, HONE, TAIVKER, G ELIE, BILZIE, KEE(L TR L
VKB VD DE O KSR E L AV AT L 1, 2= 7mna 2o
a7 SRR D28 B R E WD N TED, OSIREEITAFE LR EIE K
WD RAARME T DT L 7a RS Z SEAE ST ADITIEV HIRE LT RETHY | 4 FEL
L FIZIZKH~100CTHD, HFELNBIGEM T, ZORNE, A FLUL,
Bl 21X 1 ~24FFC5E T L, JUSOEITIZAAM DI~ 757 4 —HAli T TX
5o BELLR VRV ERMITER O o~ 757 — Bl E7-1%/ B L O by
BTN OEAN TR ZEDTED,

i) DA HFELE, Bl kS (12) & LG (12) 12k T1. 0—5. 0



WO 2008/013213 97 PCT/JP2007/064637

[0164]

[0165]

[0166]

Y EOME AL T ALEW (12) 1T LT, 0—5. 04 &DOT7 I AW (16)
EEPPEP YT D FIER BT O D, AT OMEAIEL T, RN LD 5
IRORRIZIRES AL D TIH ARV, FELUT, Bl2IEL, 3—T v rrafkin i
RUAIN, 1= F N —3— (3 —VAF AT I TR L) HILRDAIR, RV M)
T =1 = ANFF VA (AT T ) IRARET A~FH 7 071 fU R
YT LT SRR, HOHNNIE A (2—AF Y —3—AF V= L) IR A
T 4=y 7Y REETHDL, RIS EE TS E D701 - F LI, FlAIEN—
EREF VAT AR, N—ER L R N7 — v 5% LA (12) 126 LT
L. O EA52. 0 SEIRINL TH IV, ARSI EIE - BHER R OBLI D HH
DAFAE FIATIZEDFELL FHOWDEEEEE L T, RO, 928 & ANk
DETRY | F-ROSE L EE T B ME 2 H ORI T 20O THIUTFHIIRE
SNV, BFELLIE, Bl b AT L 1, 2=V /mna 2 o/ U T
IEEI XTI IR e T2 N N— U AT LAV AT IR ORI VD2
EINTED, BOSTR I LW R DI R E IR T2 2 &7 < BUSE 55
SELDIZEDDIREE T _RETHY, 4FELL, BIAITKA~100CTHD, 4f F
USSR G T, 2O, I ELE, Bl 2121~ 24050 T5E 7L, KGOk
XD e~ T 77—l TR &S, BELRWEIAERDITEH O 7o
<N TT 4= B EIE S B RO LR Y S EE A O TRz &N TE
%
(7AW (16) Ot ]

27 2ALAE (16) 1%, TSI TODH AT Y E 2O J5k (]
%1%, Tetrahedron Letters, 19984F, 39%, p5421% % MR) Tl T&2,
(L& (12) o]

bEW Q21X DT ATERMEEY (B) Z[ LE11— 1NV 228 Fiz
12 i) 7T EREEY (5) 2 [T —ANTHE N fLEW (14) (COBE L
TAT VIR R, N4, [ L1 -5V TR 52603 TED,

[T T EREAE Y (B) oAb GH (12) ~0 24 #i ]
[CRE11—111%, 7T NG (5) ZRE BT AT AL G B — B &



WO 2008/013213 98 PCT/JP2007/064637

 ERUTHESFE AT IV ILE T VIR BRI A~ IR G 3 D5 2B B B0 5, FERCIR
TATIALE I, YEENFOIE B 21X, W. S. Wadsworth. Jr, Organic
Reactions, 19974F, 256%, 7T3HZZM)IZID, 7L TERELEY (5) L% 0
Horner—Emmonsik 3Ol c& 2, 4F LT, Hl2E, 7V T e G (5)
&L AFELLE, Bl AT EREEY (5) 126 L T, 0—2. 02 &% Horner—
Emmonsitie, i E LI, #2131, 0—5. O BOHILEZHANDZLZED, &
WS ThE = AT AL S ESH 2N TED, FHorner —Emmons ki,
YEEENMOFTE TG HZENTED, FlZIE, TTIRENTHDHR T /LFILIRA
R EERR DT VxR AL (B 21E, Synthetic Communication, 19914F, 22%, 2
391HAZZM) . HANE, T T\ F JFRFHERO T L ILRAT 4 A
7z Arbuzovid )i (Bl 212, Chemical Review, 19814F, 814, 415H% & #
) DT BABRART A M V= Becker SO (B 20E | Journal of the Ameri
can Chemical Society, 19454, 674, 1180H%SMR) H T4 22L03C
&5, T AT, LT, BIZE, 1 —AF L —2—Er)Ry | N, N—UA
F ANV LT IR | VAT IV ANVRF S REORMEREE, 7hoekaro0 1, 4=
FHXH 1, 2= VAN I DI —TILRIEE, N b UL
DRI, T ) A )= VEDT L a— LRI, KRS F1Es
NEDREGTBES AL ND, HH T B8 EEE LT, HIERN IRBLHC L0 75
P AFELLE, BIAIEKERE TR A KEE(EY 0 DD T V) 4 JE K EE A
VIRIET NI LFEDOT AV RIRIEL, TR LA UR | AT LF— Tk
FURREDT A= VOTNVHVEEEE, =T LTI eIV U7 ey m
IREOFIIL, 7T NINT UL VT LA T T T IREOH AR, K
FT MO LEDKFET NV HIE)E, F2id, TRV LTIREDT V)R T
EZTHENRT DD, POSIER AFEL<BRW RIS DIE e 952
L7 BUGZE TERRSEDDIZRDIRLEE T _NETHY, 4FFLIT, HlAIT—78~15
0 CTHD, HFFELWBUSEMTIE, ZO UL, AFELIE, BT TIFMD5 2457
[FICoE TU, RSO TIXAMO 7 a~ b 57— Fifi B c& 5D, EELIR0
RIERRI B D7~ b7 57 4 — Bl i 23 B L O%E S ke &Y



WO 2008/013213 99 PCT/JP2007/064637

[0167]

[0168]

EFTAMOBAT TR ZENTED, JEEL BT AT AL &M% N ME ST 5
TbE4 (12) ~DOIAK S FESOGIE, M ZEFNAORARE T EE WD LR TES(
Bl ZIET. W. Green. [Protective Groups in Organic Synthesis], John
Wiley & Sons. Inc. |, 19814, p154— 186IZr0#).

(B8 (14) 2DAb 54 (12) ~0 25 ]

b (12) X AbE% (14) ZHHRFEHE LT, [T 11 -5V, §54 957
W ACEET TV T HZETIVIR S L2 L TED, Thbb, [T
—51DHy TV T IIETE, YEENO TIEEZHNDZERTE | Heck It (Fil %
IER. F. Heck, [Org. Reactions. ], 19824, 27, p. 34522 MR) | #vAKKIG
(B ZIEA. Suzuki, [Chem. Rev. |, 19954, 95%, p. 2457% %) | StilleH
v V7 G (Bl z 03], K. Stille, TAngew. Chem. Int. Ed. Engl. |, 19864F
. 25%, p. BO8ES M) AT FELU,

Heck Ui, HELL, il arAe#), N7 —Mea (14) %, iFFL
WL BlZIE AEB ) (1) IR L TL. 0~5. 04 EOT L ALEME, iFELLZE
BIZIE LA (141261 TO. 01~0. 24 EOER AL T Thy 7Y
T BISEATD o ARDUSE, BRAENE - B SR ORI DRI DAL FITATHZED
AFELL, FHODEEEEE LT, AR, (9 28 R Al - L0 3720 | $7z
POtz L E S R E Z2 D OREEE MR 50 0O THIUTRHIRE SRS, 4F
FLLIE, BT Bh= v, ThIeRnT T2 1, A=A 1, 2— VAR
vy RUBY MLy FULY | 1= ATV —2—E YR N, N—UAF L
BRIVLTIREERFET D, BOSREEII D ) 7 RO ESERESEHDIZEDHIR
JEL T RETHY, HFFLIE, FlIAIRRR~150CTHD, APUNTHFFLIIATE
PEAT AP P TITUO, KA ELIRXE R FIIT AT HRPHK F T, B4
JRARAEE LT, AP ELIE, Bl TR0 DGR THY | JaFELIE, LA ILRE
i N7 A (1) P rmat X (M7 2= LR AT 1) 3500 L (DD T R7% A (R
T2 ZJVIRAT 4) TV A(0) , RUA (DR T U7 RN ) U RTUT L (0) S
DUFNDIXTIT) DEEDZET DD, FTo, RIS ZE TS E L7201, B
PO (A ELIE, BIRIEN 7 2= VRAT 40 B —o— M) —/LiRAT 1 N —



WO 2008/013213 100 PCT/JP2007/064637

[0169]

B )—=TFIIRAT 42— (V= H =y V=T T IVIRAT 4 )BT == )V 5%
) HEHERMTHIELTED, Eo, WHEOF/E FTHELWERE 525288
DY AT IEEL T RSO 7V 7 OGS THE S SO Thiut
FRCIRE SRV IFELE, I IEN =F L7 N, N— (/7 re’ /LT
FNTI N, N=UL7anF I VAT VT TR T F IV =y LR
LERFETOND, AFELWBOSGRA T, 2O, i ELE, BlAIL1~241F
FICoE T, BUSOEITIZAM DI~ 757 4 —Hi CEEAL TS,
EYARBOSIE, AFELIE, Bl I a 7 Au, N7 —MEa (14) % i EL<
X, B AEA (1) IZRLTL. 0—5. O EOReU L GHHH TR
i AT WAL G &% AR ELE, BILE, (BEH (14) 123 C0. 01~0. 54
OB BMBAAE T Ty 7V 7 FOSEATD o ARSI, A - B D
B DB OAAAE FITATOZEDR I FLL VDL LT, (R, 5 H
T BB BN LV | F ROSE LS R E S DR L5
HOTHIUTFHTIRE SNV, AFELUE, BT BR=RL, 7RIERRT S
o1, A=TUFFH L, 2= VAN L N B ML FUL 1A
FNL—2—ER N, N—IAF AL LT IR, KE FRI3FNSDIRAG AR
T OND, BOSREEI Ay 7V 7 OGS Z SR SE DDV DI S _ET
B0, AFELIL, HIZITEIR~200CTHD, ARBISITLFFLUILATENE T A5 PE
P TITOD, I FLUTE FFIIT NI EFS T TIT), mE4emfhil L
TEAFELII AT DOARNT VY LA K0AFELL, Bl TR Ty A1), ¥
it A (N7 2= LiRAT 4 ) 870 L) TR I7FA () 7 2= LiRAT 1)
NIV L(0) A (DR DVT TR VT L (0) SEORMDRTY
LEERDR T BND, Fo R IKICEEITEE D720, BB F (AR ELIE
BIZIEN T 2= LR AT 42 B —o—RJLIRAT 40 ) 7~ JLIRAT 43
N = F =X ) =T FIVIRAT ) R TN T DL TED, Fleah L
FOSZEEITSE DT, ART - E=0 LM, i ELE, Bl IE LT o7 F v
TR L, RICT R T AT Y D EERE AN DL TED, KRG
T EEDAAE TIZB N T ELWRE R EFH L TE, ZOBE, o EEL



WO 2008/013213 101 PCT/JP2007/064637

[0170]

[0171]

[0172]

TIE, HZEECEE, 9 2B 212 K0 BV RHCBRES A O TIXARV DS, 4
FLE, BIAITKEEL T RID L KB ATD L 7oA TIVD L T oAb BT D A
RIET NI D I, RIET VD L IKEEES D L VARV Y DERZET NS, fFELN
FOSSATIR, ZORGNE, A ELIE, BRI ~240F BT T L, OGO TIX
KD I RN TT7 4 —HA TEATED,

Stille >y 7V 7 FONE i ELLE, B2, AN 7L —Mes
B (14) % Aba (14) 126 LTl 0—10. 04 EON 7 ILF /L3 bt %,
HFELLIE, Bl2E AEAH (14) 1I2XL 0. 01~0. 2M EDOER L Bl F e
IR 2, e RIS EEITS B 57201, I ELAL, L, bd
P (14)1ZxLTO. 1~5. 0 B 27 AbHI (D F/2ld/ BLOWA L) F U L%
HARANWDZENTED, ARBUMZHWDE IS LTI, A ELIE, B2 IE Lz,
FIL N, N=UAF LRIV LT IR, N, N=UAF LT ERTIR, 1 —AF )L —2
—ERYRY | AT IVANRF L REPRFT D, BOGIRET DY 7TV 7 K%
FTERSEDDIZRVDIREL T RETHY, IFELIL, BIZILEIE~100CTH S,
HHESNDERBAJE BT X T00 MR THY | AFELIT, BlAIRERR TV
LD, rmrat A (N7 2= VIRAT 1) 3Ty (1D | TR FA (N7 ==Lk
AT ) XTVTL(0) AR DY T TR/ D3TD0 L (0) FEOLNHD
IRTVY DGERDPIZET DAL, IV FELE, BIZIET FoFA (N T 2= LiRA T 1)
TGV L(0) NIA(DRUDYT LT RN URTUY L (0) LT NG, A
B FEUIEATEMER AZRPAS T TV, IV FEL TSR FTT 5%
P T TIT9s I ELWOGEAETIE, 20T, AFELLIT, Fl 2131~ 2415
TE T L, GO TIZAM D70~ b7 4 —FAli T T& D,

B8 (5) oAb G4 (14) ~D 254 ]

bE (1) ALEY (B5) 2 EEE LT, [LR11 41Tt ~a7r oAbk
AR/ E Horner — Emmons SUGIZ A 975 Z 8IS0 T & 5 (B2 1T, Organ
ic Letter, 20004, 2%, 1975 H%% ).

B8 (14) DAk 54 (15) ~0 28]
L&Y (A5)I1HMbEY (14) 2R EEE LT, [TR1I1I—6 Ity iilitd 52 L



WO 2008/013213 102 PCT/JP2007/064637

kS, [TF11—6]10 N3 27 A &Moo FiRNx, pist [ TFRE11—
2] E[AETHD,
[0173] [fk23]

@]
N
Z
5%
L
[T&R12-—3]
O
N
o

21

[Tf#1 2
Ar2
Lis
N
z p
(19)

=X
|
[n\]
bl
| —
e 1o
N o
VIR
w
m o
o =N -
=

)a
)
(17) Lia
a
N




WO 2008/013213 103 PCT/JP2007/064637

[0174]

[0175]

Ik, B G EE CER A RL A (2 Z R’ R®, Xa, p, aBLOrTATRIE
FICEMRE, L SR RRF T SF OV F AL DDNIA VL v
RS D A VIR AT L A ng&i“/“iﬁ:ﬂ/ﬂ<7\7ﬁ:ﬂ/£§%®ﬁv‘/ﬁfzixi‘*ﬂ/
Wa L BEOL KRR, PRI DKM, 73/ 05, SR i e A
THTI R Vg&i%%/vix?/v%\ TFIVERAT VIO AT VL AL
TNV E R, ]

ERIZBEF6 LT LT ER LAY (5) EHorner —Emmonsiddi (17) 255 [ TR
12— 11V EE (18) 138X [ LR12—2]OT7IRLRED%, [Tf12—3
NZRENT I Z LBRE R L, B[ TR 12— 4] THE2OBRER IS (b
W (1) %8s 52 5 iEO—FIThoD,

L& (1) oFiH]

L& (DI, 7272 260 (21) Z [ TR12— ANV T L2613 TED, [
TR12-4EALEW (2D DL BEOL OT ba—/L i HUNET I O
PRt PG EZ TUTRe S PHBR BOS L0705, IARTEROS I, Z2<O NI OICHRITFE RS
N TODIRFESOGZ WD ZERTED (BIIZILT. W. Green. [Protective Gr
oups in Organic Synthesis],John Wiley & Sons. Inc. |, 19814EZ& M
)o PABRBUSIE, B FUBHT Lo TR D03 | ABUSHED G ChUTRHCIRES
T MEFEANMOFEZHNAZENTED, fFFLIE, BilAIX, DA — b
Bk —T7 L O (B2 01E, Journal of Fluorine Chemistry, 19974, 2
2, 119— 5BV, Scientia Pharmaceutica, 19964F, 643, 3H% %
B L 1) T T — LB BRI DS R (Petrochemia, 19904, 304,
56 HHHNIWO2003,7076386, Tetrahedron Letters, 19824F, 23%:, 22
IHFEZZR) BT oD, I0aFELIE, BlA X, iR eERE | S ARGEARIC
KL TO. 1 =10 Y EDO/ STV ANVIR R T 77— AR TR DA IR
70T, R, SRR O BREROAAAE T W B OV IR TN 5281
FO | EITAFFELE, BIAITREIRRE AR Z | S ARERIT L CO. 1—1. 00T
X AR T 2 VIRAT 4 X7 I N)ARN T 2 2 VIR AT 4 VT =0 WEED
AHAIBAAAE TN T 5281280 G (1) Z @I TROZENTED, AT



WO 2008/013213 104 PCT/JP2007/064637

[0176]

FUTHWWOERBEE LTI, IR, 6 9 238K J B0 | 7= pUn A P
T HREYWEZ DO T 50O THIUTRHIRE SRV AFELIL, #ilx
X AT LY v a1, A—UdF 1, 2= U AN Y AL VAT
JVANVIRFV R ML TR IERR 750 AT VRNV LT IR & J—)L AH )
—/ KSR FIAXEOLDREGEE TS, BORRE XA EL2WEIA A DR
AR EE T D 2 K R E SERE SED DI BV DIRE LT RETHY, I ELL, #
ZIFKIH~100°CTHD, M ELWBUSHRM T, ZOSiE, AFELLE, BTl
~24RFEI T T L, SUSOEITIIAMO I/~ 87T 7 o —Hifli ClE &5, 2%
LLBRWEIERTE A DI n~ b7 o7 40— B Ei2id /B L OR S b Y 41
NRDOEMT TR ZENTED,

(722466 (21) DOFREL]

T2 LM EW (21)1E, T IREE Y (20) Z HFE B LT, [TRE12— 311
eV S PIREEY (20) DL OBLEEE D BRLEOSIC IR TE D, T/
S BT ALEW (20) 2, AFELE, FLAIE ALEW (20) 126 L TL. 0~5. 0
MEOWIE TR 5201280, TR DOT7 57 MG (21) Z mICRE TRLZEN
TED, ARBUGIE, B - R R OBURDOEIEO AR FITATHIZED M FELL
FAWDEREEE LT, HRIFCRE, i - 23 I 720 | F7 B A P
ISR E S AR VR T 58 O THIURFHI R ES RN, 4R FLLIE, B2
A =AF N —=2— IR N, N=UAT IRV LT IR | PAF IV ZRVRF R E
ORI, ThoeRka770 1, 4=V 1, 2= VAN =X D —
FOVRESHE, P Ml UL RO AL, ) — L AZ ) — )L
SEOT T — VR, K FILZNOOIRAEES AV OND, #H A
ELEUTE W ROEE, BB IR D05 i E LR, Bl 3K LT MDA K
ALY T U LEDT IV R & @KW | KT ND DEDT L7 4 8 I FE
FTRIT LA TR BV LEF— VT N REDT Va— L O7 )V AVE R,
VT LTI BI» DT P ra ) RSO, 7T TFUL VT
LAV TFNTIREOFEEIE . KFET N LEDKENT VIVE)E, T b
VO LT INGEDTIVAVEGIRT =T RGBT HND, KOOSR, i EL<7R



WO 2008/013213 105 PCT/JP2007/064637

[0177]

[0178]

VRIS DI R ZARE S H 2870 BUGZE B SELDIZR LML E T & TH
D, AFELIE, BIZIE—78~150CThHD, I ELWVBUSFEMTIE, ZOBUNE, 4F
FLE, BIZAT IR 24051 CTHe T L RS OEATIZA MO/ a~ o7 1 —
Ffi CHEE R T& D, RELARWRIERMITEN O/~ b7 57—l filiig
TEETIE B L OGS Y T A MO BAN TR<ZENTED,

[ IR G M (20) OFEL]

TTINEAE Y (200 1%, [ TR12—2]1OT7IREROSMZIEN LA (18) & 4F
FLUE, FIZIEALE (A IZHLTL. 0—5. 04 EDOTIALAY (19) 1Dl
REND, 5% 7 INEBUGIE, B FRHC Lo TR DM ARG STt
RRZBREIEEN T, Z<OUIRIZFHEIN TODAHD TIEE WD ZENRTES (
BIAILT A AL A 2R b GR 148) A (bSO G RE OS]
HERR A, 197842 | p. 1136 —11621Z50#0) . A ELIE, BT LA
W (18) e/~ 7 AT WL | 5L~ 7 AL SRR TTIfb G
Y (19) L& FUSSELFE (BT A A LA amms EBr b i (G5 148) AR
LB OERLE ORI ] FR RS, 197842 | p. 1142—11451Z504%)

VDFEEAIEFERALTEAEY (18) 7 ALAEW (19) L& OGS E LIRS NS
SIS (B AIETHEMALEFEBROF 51 & [4] 1 LR, 19904F9H | p. 27—52
IZRCHD o

D) O%H . LG (18) DEE 2T AW ~DEWEONE, 4F ELIL, #il2 X, 1k
AW (18) & ALEM (AS)ITHLTL. 0—10. 04 EDO N U ACAIAFAET |
R DR ERRT NG, T 7 ALAIE LTI, B FEEHZ L 7
DERFICERES VRV, I ELLIE, Bl X, 4= ralR | BiEev i A=543)
NI RETHD, AT HEEEL TE, ROSE L ES T R E 2 H ORI
S HH D THIVUTFHTRES VR, AFELEL, #Bilx X, Bk ATFL - Zanm
RIVL, WVEETHS, Fo LA (18)IZxLTO. 1—1. 04 OBV 4%
DAL HOVIT AT LRV L7 INEZ G BB NS 5 & RSN RAN LT
T o605, USRI ELAWEIERM O RE S 52 L7 s
FERSEDDIZRVDIREL T RETHY, I ELIL, BIZIEKm~150CTH S,



WO 2008/013213 106 PCT/JP2007/064637

[0179]

[0180]

I EUWRISSERMA TR, ZORIGIE, A FLE, Bl ~24 KT8 T L, Kt
DOEATIZAIND I~ T 7 4 —E il TR TE D, HELWEIARMITE R
DI~ T7 4 —HAiEIIE B L OWE 7 XY BTN OHA ThR<Z &
PTED,

Fe< o 7V 7 OGS AR FLLIE, BlAR, s a7 A& a s o Avd
(ZXLTL. 0—100. OYEDOMIAFIELL T % m 7 A RIL TL. 0—5. 0
Y EOTIACEY (19) LRI PHET D FIERFTOND, T2 EEL
T MR FEHZ LD BRI IRE SN DD TRV, i E LT, B2 1L, BV
D NI F LTI N, N= AT a’ )L L7 VT F IV A
XV ETHD, T HEBEEL TR, SOGZ LEE T R E % H O 7 L T fif
T HHDTHIUTRHIRE SR IFELIE, BII2IE, Ak AT L i
VA, WLy TRIERuT T2 1, A= VAR TS, T AR L
THEHT %65, HONE, TABKERR., 4 FLAL, Bl X, KEg{bF Y
A KAV DEOKIREEIEE L WALAT L 1, 2=V /rney 5
DT RIEIEE D2 iR E VDI EDTED, ROGIEE I F LA EI
R DTG R L L BOGE SER S B HDITIED DI E T ~ETHY, 4f
ELIE, PIZIEKE~100CTHD, M ELWBISSAATIE, ZORIGIE, I FELL
%, BT~ 24RF T T L, RIGOETIZA D7 e~ 757 o —E i TR
TED, BELLRWEIAERITEH O/ a~ 57— Bl E72id /B IOR AL
IR E YT OEANT TR LN TED,

i) DA HFELE, B2 LS (18) & LG (18) kL T1. 0—5. 0
M EOFHAH DA T ALEH (1) IZXLTL. 0—5. 04 mDOTIALAEW (19)
CERVRIER IR T 2 FES BT OND, T LA AL L TE, BN ZD 5
IRORRIZIRES AL D TIH ARV, FELUT, Bl2IEL, 3—T v rrafkin i
RUAIN, 1= F N —3— (3 —VAF AT I TR L) HILRDAIR, RV M)
T =1 = ANFF VA (AT T ) IRARET A~FH 7 071 fU R
YT LT SRR, HOHNNIE A (2—AF Y —3—AF V= L) IR A
T 4=y 7Y REETHDL, RIS EE TS E D701 - F LI, FlAIEN—



WO 2008/013213 107 PCT/JP2007/064637

[0181]

[0182]

EREF U AZY AR, N—ER L R N7 — v 5% LA (18) IZH LT
L. O EA52. 0 SEIRINL TH IV, ARSI EIE - BHER R OBLI D HH
DAL FITATHZ LD ELL -HWDEIEE LT, 38 IR0BE, 6 3o & Al &
DETRY | F-ROSE L EE T B ME 2 H ORI T 20O THIUTFHIIRE
SNV, BFELLIE, Bl b AT L 1, 2=V /mna 2 o/ U T
WL T R ek e T2 N N— U AT VAV AT IR SOz V52
ETED, RS TAF ELIRWEIAE R DTG A et 35 287 RUE TE G
SELDIZEDDIREE T _RETHY, 4FELL, BIAITKA~100CTHD, 4f F
USSR G T, 2O, I ELE, Bl 2121~ 24050 T5E 7L, KGOk
ITIEAIMD I~ 757 4 —Ei CEH TED, BELLARWEIAERDITE- D /2
<N TT 4= B EIE S B RO LR Y S EE A O TRz &N TE
Do

(71 EY (19) OFidd ]

TIALED ADITHIRSIN TS, F2lE, Y EBRNMOFETHRTED,
RSV TR WG S, Bl IXRS T DT TR B = L e~ 20 ith . 73/
EREF AL T 2L IR T 5283 TED (Bl 1L, Journal of the Americ
an Chemical Society, 20014F, 123%, 1862EH% %),

(&8 (18) D]

[CR12—111%, 7ATER{EEY (5) EHorner — Emmonsik3k (17) EOFEE
BOSIZ EDRE e = AT AV G DA S EFUTHRS AT IV EED AL R e~
DOPARTE TR S725, 37205, Horner—EmmonsiUiitE, 75 eR{EAY (
5) & AR LT M EE NI D ik (B 20X, T H A b oxim EBR b7 (
FH19E) ARG R ), Bt 1992426 | p. 57— 85IZLHD (207
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H), 2. 53(s, 3H), 2. 80—2. 90(m, 2H), 2. 95—3. 05(m, 1H), 3. 35—3
. 42(m, 1H), 3. 92(s, 3H), 5. 94(d, J=12. 8Hz, 2H), 6. 08(q, J=7. 2H
z, 1H), 7. 10(t, J=8. 8Hz, 2H), 7. 22(d, J=8. OHz, 1H), 7. 32(s, 1H),
7.38(dd, J=8. 8, 5. 2Hz, 2H), 7. 58(d, J=8. OHz, 1H), 7. 68(d, J=1.
6Hz, 1H), 7. 80(s, 1H), 9. 42(d, J=1. 6Hz, 1H).
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50mg) DKIEHE (AmL) % Wik RC18I VB IV hT bra~< 7 T7 o— (FRIE
B K—35% 7B =RV KEHE) (AL BRI 2 iR th . iR oL T, &
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H), 2. 53(s, 3H), 2. 78 —2. 85(m, 2H), 2. 95—3. 04(m, 1H), 3. 35—3
. 42(m, 1H), 3. 96(s, 3H), 5. 88(d, J=12. 8Hz, 2H), 6. 09(q, J=7. 2H
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z, 1H), 7. 10(t, J=8. 8Hz, 2H), 7. 21(dd, J=8. 0, 1. 2Hz, 1H), 7. 31(d
,J=1. 2Hz, 1H), 7. 38(dd, J=8. 8, 5. 2Hz, 2H), 7. 59(d, J=8. 0Hz, 1
H), 7. 65(d, J=1. 6Hz, 1H), 7. 80(s, 1H), 9. 38(d, J=1. 6Hz, 1H).
FEhta 513
1=—TBrRIAFN—3—{4—{1-[(S)—1—U—TNFuTds=/L)=F /L |2

— ARV N — (BE) —AVTFURAT N 2= AR T e =V B AT L —
SHU—AIFY =) —1—AV L TAFZARDENL
[fk27]

0O
MeO
i
P F
I )::’

(E)—1—[(1S)—1—d—o7nrFduardzl) 2F ] —3—[3—AFT —4—(

A—AF NV —1H—AIFY =L —1—AN) XDV F L ERYV L —2—F 2 (CAS
No. 870843—42—8, 100mg) 27 AT )L 75—k (0. 03mL) DDME (2
mL)ERIZ, 2V T RY A (54mg) EIPEA (0. 05mL) &M%, & DRIGH#% 80
CTURFMB R LT, FOGHRZ SRIRE TR L, AT L7z BRI IR L7, £35h7z
[ %Y = F L —T L TR L, BRI 5281280 AL S T0mg & 15972,
ZOHOOYHEMILLL T DY Th D,
ESI—MS;m,z 492[M 1. lH—NMR(CDSOD) § (ppm) :1. 59(d, J=7. 2
Hz, 3H), 1. 63—1. 80(m, 2H), 2. 17(s, 3H), 2. 52(s, 3H), 2. 79—2. 8
6 (m, 2H), 2. 94—3. 03(m, 1H), 3. 20—3. 41 (m, 1H), 3. 96(s, 3H), 6.
09(q, J=7. 2Hz, 1H), 6. 19(s, 2H), 7. 10(t, J=8. 8Hz, 2H), 7. 22(brd
, J=8. 0Hz, 1H), 7. 32(brs, 1), 7. 38(dd, J=8. 8, 5. 2Hz, 2H), 7. 57(
d, J=8. OHz, 1H), 7. 70(s, 1H), 7. 80(brs, 1H).
i il 4
3—{4—{1—-[UR, 2R)—2—ERE%—1—-(3, 4, 5—MNINFTr=)) 7
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[0198]

o] —2—FAF VNN — (BE) —AVTFT AT N} —2—AF T =)} —5
— AT I —1— RAR AT AT L) —SH—AF /) —)L—1—A(UL NT7)LF4n1

FER AL 0> bk
[{k28]
HO,
o -
MeO F
= N
%} S U\d
HO-P~g"™>N“ N F
HG )—:J B
O
F E O

1,2 3—Mzndn—5—((E) =7aX=)L) P OHEK

BHEREHK T, 1—72E—38, 4, 5—N7/LAn~EB (8. 5g), MFrA—1
— 71— AR R (4. 1g) DVAFH(95mL) &K (BmL) EDOWEHRIZ
T AN T 2 VIR AT 43T N(0) (4. 66g) ET7 b BT L(21. 4g)
N, EDROGHZ 80 CTORE B LTz, BORNRA IR L2t SOSHKIZ
AT LKEIMMZ NTHUI- AR 2B B, AHEE BT, fhn - A i)E
ZRTUH L, NEWZ IR AL, AR SR LT, b IE 2 KIS &
ORI A K CIARDES L . MOKRREE~ 2 R D LT | BT ML, 7%
BV TNAT LI T7 4 — (G ~F ) TR 2281200,
HEREL A5, 83g% 437, ZDHDDOYMAEILILL T DY TH D,
lH—NMR(CDCIS) § (ppm) :1. 88(d, J=6. OHz, 3H), 6. 18(qd, J=6. 0, 1
6. OHz, 1H), 6. 24(d, J=16. OHz, 1H), 6. 85—6. 96 (m, 2H).
(1S,28)—1—(8,4, 5—MN7nAud==)L) Frur —1, 2=V A —VDHHL

AD—Mix— « (47. 5g) EAZ L ANRTIR (8. 22g) DF—Ix)—T 5 /)—1 (1
70mL) &K (170mL) IRATHE~. K T, 1, 2, 3—N 714 n—5—((E) -7
=)L) B (5. 83g) BNA . 2O ZE 5 C TR LZ, IRONT, I
SRR RS R A (51g) A, ZORA WA RIR IR L=, RIS
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AU AT LT3R LTz, BB 7oA a2 2 BUE KR b TN 7 2K IR
Bedpth  AKIB LT R D DEE AL AT L TR LT, G872 A 1 E & MoK i
fe~ 7 20 WNTHLIR S | BT PIRME LT, RIS E S VAT N AT La~ 57 ¢
—(~FH AT T L =9:1—1:1) TR L2812k LG5, bdgx
P, ZOHLODOYEEIZLL T D THD,

lH—NMR(CDCIS) § (ppm) :1. 12(d, J=6. 4Hz, 3H), 2. 20 (brs, 1H), 2.
79 (brs, 1H), 3. 78(qd, J=6. 4, 6. 4Hz, 1H), 4. 34(d, J=6. 4Hz, 1H), 6
. 96—7. 05(m, 2H).

(IR, 28) —1—TPYR—1-(3. 4, 57N Aur-=jl) Fay —2—A—)1

PR

WHERFEHK T, (1S, 28)—1—(8, 4, 5—MN7guy==1) 7 —1, 2
— VAL (5. 54g) DIRIEY ATV (15mL) IWHRIZ, KEE{LTFRY AL vk (11
Omg) ZMA, ZORIGHEZ 70 CTAS I LTz, IRWT| USROS Z 100
CIZ B TR D IRIE S AT Va2 AT TR E LIz, EHIT, FRIEIT R B A
F N (5mL) Z A, IREEY AT NV B FRREAHT ThHRE L, BEICTHEZ N
RNEME v TANEE LT WA TR T 2281080, —R R —ME6. 1
3g &G,

ERFHK T HFLNIZ AR R —MEODMF (20mL) IEHEIZ, K (0. 5mL) $5
FOTUAF MY L (1. 92g) ZNZ, ZORGHZE110°C THREREE LT, KOG
ZERITRLERE ., MOGRIZY =F v —7 VB INZ ., AEE Bl Lz, 15561
TR IR K (BIR]) | S K CHARGEA L, MK RNE~ 27 R D DTSR |
BE T LT, B E S VBTN BT Do N5 T p— (~Ft  Hiig =T L=
19:1-9:1) THRT 5281230 AR EW5. 1682857, ZOHDDMPEIL
LU O THD,
lH—NMR(CDCIS) 6 (ppm):1. 14(d, J=6. 4Hz, 3H), 1. 79(brs, 1H), 3.
97(qd, J=6. 4, 4. 8Hz, 1H), 4. 42(d, J=4. 8Hz, 1H), 6. 96—7. 05(m,
2H).

[AR, 28)—2—tFRof%y—1—(3, 4, 5—MN7 A a7 ) T )L | hLN
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[0202]

) /)

iR B—3 ) — T T L AT )L DR

HHEFFHLT., (IR, 2S) —1—7YR—1— (8, 4, 5—N7lAur-=/) 71
IRy —2—A—)1 (5. 16g) DTHF (756mL) ¥&#&IZ, N7 2= /LiRA7 ¢ (5. 85g
)& NZ ZOROSHEE =S T10 IR L7z, £ D% | BOSKIZK (BmL) Z N2
L ZORGWZE60°C TS, BRI L 7o, PO Z BIRIZR LIz, SOz 2
— V=T TN H— R R —N (5. 35g) #MA, ZO KSR ZE IR TAS /R
U7e, OGS Z BT MEMEL SN E2 VA5 AT bra~< o7 41— (b
VR R TL=9:1) TR A2 R0 L 5% 5. 88gfFT-, 2D
DDOMPERITLL T DY TH D,
lH—NMR(CDCIS) § (ppm) :1. 07(d, J=6. 4Hz, 3H), 1. 41(s, 9H), 4. 10
(brs, 1H), 4. 47 (brs, 1H), 5. 44 (brs, 1H), 6. 92—7. 01 (m, 2H).
A—=boe BAERER (AR, 2R) —2—F—3 Y )= T MRy AR =TI ) —1 =R

FN—2— (3,4, 5N ZNFART=L) EFINERTILOLH

EHEFEMLA T, [(IR, 28) —2—tRu®i —1—(3, 4, 5—N7Anr==/)
T VNI A=) —T T ATV (5. 88g) A— =l AR (
4. 84g) BXON 7 ==Lk A7 42 (7. 59g) DTHF (100mL) IRIFIZ, KIG T,
AT I T HNIRF ULk (6mL) Zii N L, 20O KSR IR T 2]
PR U7, BOSHRE T FIRAEL . fb iR 2 s VB F VT L a~ N 57 4
— (ML JER T L =97 :3) THRLI-, 3o REML Ty —~FH T
NF a2l —ar LT, BEEIEAEW6. 69g21%7-, ZOHODMMHEEILLL T Dl T
HD,
lH—NMR(CDCIS) § (ppm) :1. 37 (s, 9H), 1. 38(d, J=6. 4Hz, 3H), 4. 85
(brs, 1H), 5. 16(d, J=9. 2Hz, 1H), 5. 41(qd, J=6. 4, 6. OHz, 1H), 6. 9
2—7.01(m, 2H), 8. 16(d, J=8. 8Hz, 2H), 8. 29(d, J=8. 8Hz, 2H).

[(IR, 2R) —2—tkRuX%x> —1—(3,. 4, 5—FM 7L A a7 =)L) Fat )L 1L

U AT FILZ AT IL DL

4—=b 2 B (IR, 2R) —2—2—3 U —T MU R = L7/ — 1 — A
F)—2— (3, 4, 5— N TN AR T 2=V) TF )L AT L (7. 03g) DAZ ) —L (9
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[0204]

OmL) &THF (10mL) DIR AT, IKEE VD LR (6. 43g) ZINA, ZO B
W =S TR LT, BOSHRICHE =T Vv &K ZINA ., Atz 0Bl Lz, 15
OV AR A A A K (28] T L, JEKRIE ~ 27 230 L TR | BT
TR LT, 6N RIEICY = F v —T VB A, NEWEIR L IB IR E IR
a7, NI E S VTN T L0~ 57 4— (Dvm s JER T L =6
1) TR A4, 49g2 457, ZOHLOOWMEEIELL F OB THH,
lH—NMR(CDCIS) § (ppm) : 1. 28(d, J=6. 4Hz, 3H), 1. 44(s, 9H), 4. 01
(brs, 1H), 4. 48(brs, 1H), 5. 35(brs, 1H), 6. 90—7. 00(m, 2H).

(R, 2R)—1—=73/—1—(3, 4, 57N A0Tr=)V) T\, —2—F—)L

Bt ) AR
[(1IR, 2R) —2—kRmX%T —1— (3, 4, 5—N7/Aa7==/L) 7o’ /L] L
PRIUEE B— %) —TF AT )L (4. 49g) DEFEETT /L (50mL) BRIz, 43
TE LR DR T F NEHE (20mL) 2N A, £ DBG iz S TORFHTH R L7z, )
VAR P T IRAA T D282 ED | AR &3, 5gEfFTz, ZDOHDDMMEAEILLL

O THD,
ESI—MS;m,z 206[M +H].

1—[(UR, 2R)—2—bkFu®%x>—1—(3, 4. 5—M7)L4u7-=J)L) 7L ]—3

—{1—I3—ArF> —A4—(A—AF )N —1H—ASF ) — )L —1—A)) Tx=)L ] —(

E) —AFVF AR —2— A DERE

(E) —=5—7mr—2—[3—AFL —4—(4—AF /L —1H—AIF Y —/L—1—A
)RV F U TERRE N7 VA aEEEE (CAS No. 870850—40—1, 3. 69
gL (IR, 2R) —1—7/—1— (8, 4, 5—N7/Au7z=)l) F oy —2—4
—/b iR (1. 98g) DDMF (40mL) I&#IZ, IPEA (4mL) , HOBT (1. 11g)
BEIOEDC(1. 57g) ZINA., % D BUGz 1. C 3 - Lz, BOGHRITHE
e F LA EEKE A, AL BT, AEERE~ 7 3D LT,
Bpt%  E TR L, SDN-EREY Y re v —T )L TR L TS
ZEIZED, MEEWES. 16gf97z, RRtfEA A (3. 16g) DDMF (50mL) I HRIZ, O
CT.ARET T L AO%IRTNFANVEA, 278mg) ZINZ, FOGKZ =T
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SR LT, BOSHRIZHERE =T L LRI Z, AHfE % hl LT, /oo f
BRIE 2 il ~ 7 R0 LTRSS | I NIRHE L7, BRI ARSI v T Lrm< ks
757 4— R o< ey ZANH R ~ 7 7 - = L) TR S
Zhizky, FEILAW2. 3g&tHl-, ZOLOOMPEEIZLL F OB THD,
lH—NMR(CDCIS) § (ppm) :1. 31(d, J=6. OHz, 3H), 1. 76—1. 96 (m, 2
H), 2. 31 (s, 3H), 2. 78—2. 85(m, 2H), 3. 23—3. 30(m, 1), 3. 49—3
. 57(m, 1H), 3. 86(s, 3H), 4. 43—4. 51 (m, 1H), 5. 24(d, J=7. 6Hz, 1
H), 6. 93 (brs, 1H), 7. 03(brs, 1H), 7. 05(t, J=10. OHz, 2H), 7. 08 (brd
,J=7.2Hz, 1H), 7. 25(d, J=7. 2Hz, 1H), 7. 73(s, 1H), 7. 85(s, 1H).
3—{4—{1—-[UR, 2R)—2—ERE%—1—-(3, 4, 5—MNINFTr=)) 7

O] —2—AXVER) — (BE) —AVT VAT I} —2—ApFL Tl —5
—AF )L —1— (RAR AT AT V) —3H—A3F V) — )L —1—AUL R4

B R
1—[(1R, 2R) —2—bRmH% —1—(3, 4, 5—N7Am7==/L) 7o’ /L] —
3—{1-[8—APFT—4—U@—AT N —1H—AIFV =)L —1—A)V) Tz=)L]—
(BE) —AFVF XY —2—F2(62mg) . VRREAT LT H— ¥ )T T )L A
7xARCAS No. 229625—50—7, 50mg) ., AV LT T A (19mg) BLOIP
EA (0. 05mL) ®DME (3mL) &% 80°C TR L 7=, SULKE =R ETh
WU BUE PG L7z, fb ik osmaai/v A (ImL) %S, TEA (ImL) %
Iz, ZDIRA W22 T304 B L7z, BOSRZ T NIEAMRL | 7224 ik
SRCI8LVM T NAT LI~ T7 4— (B 0. 1% N7 VA nffie s A
K=7Er=FILR) THRT LI EAE Y3 ImeE 457, ZOHDDY)
PEEIX L T OB THD,
ESI-MS;m,/z 596[M ]. "H—NMR(CD OD) é (ppm):1. 27(d, J=6. 4
Hz, 3H), 1. 68—1. 80(m, 1H), 1. 90—2. 01 (m, 1H), 2. 53(s, 3H), 2. 7
6—2. 85(m, 2H), 3. 25—3. 39(m, 1H), 3. 62—3. 72(m, 1H), 3. 94(s,
3H), 4. 35—4. 45(m, 1H), 5. 53(d, J=7. 6Hz, 1H), 5. 87(d, J=9. 6Hz
, 2H), 7. 10—7. 20 (m, 4H), 7. 40(s, 1H), 7. 51(d, J=8. 4Hz, 1H), 7. 7
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[0207]

9(s, 1H), 9. 37(s, 1H).
SEH 515
3—[2—71Fdm—4—[(S)—4—[(UR, 2R) —2—kFuX%x>—1—(3,4, 5—1

INART 2 =)V) FAEIL] =6 = AT = 3= AFVENRY = (27) = (VTR

TN T2V | =5 —=AF )V — 1 — 5 RAR AR AT )V —3H—ASZ ) — )L —1—
AL )7V A aFEERE O
[1k29]

O N
N* F :
b R T
HO

3—TNAn—4—= (A= AF N IH=AIF = )b =1 = V) N AT )L T ERD
A

3, 4— I NAaRCAXT T ER (40, 0g) DDMFE (533mL) IEHRIC, iR T4
—AFIAIZ Y =)L (46, 4g) BIOREAVD L (78. 0g) A ZORG#Z9
O CIZTORFRIFEIE L T2, BOSHZ BRI . BOSHICHER =T /L &R ENZ
AR E Bl LTz, fRHIT A B A S F S K TR L, fifg~ 7 R U L THE
Pt BT FIRE LT, RIS VA IV T B oa~ T o— (R ~7 4
v —EER T L R) TIRRL | EHITF — v ) — T TN AT L m— 7 U CREbS
FHZECID, LA W10. 1g21872, ZOLOOWMHAEIZLL FOEY THD,
lH—NMR(CDCIS) § (ppm) :2. 33(d, J=0. 8Hz, 3H), 7. 07 (brs, 1H), 7.

57(dd, J=7.2, 7. 2Hz, 1H), 7. 76 —7. 82(m, 2H), 7. 87 (brs, 1H), 10.
01(d, J=1. 6Hz, 1H).

[(IR, 2R) —2— (A —> % )—TF NI T 2=l TF= )L FF) —1—(3, 4, 5—

N7 AT T =)L) 7ot )L IV S i HA— v ) — 7 F )L XTIV DR

BHEFEWHL . LUR, 2R) —2—tRa%>—1—(38, 4, 5—R)7 /47 x-=/1)

T IV BRI A=) — T F LT ATV (610mg) EAIF Y — L (817
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[0209]

mg) DDMF (3mL){EHKIZ, HifbF— v ) —T F AT T 2= T (2. OmL) %
ARNZ A3 TINA, 2D BOGIEZ IR C3R IR LTz, BOGIRICHER =T L &K%
Mz, AHEZ SR U, b EZ LRUER RS, K, SRk KR Y
DOKVEIR 3 L O At CIER SRS L . BKARRE~ 27 %o 0 A CHARE | T
PR LT, BRI R VAT N AT Iz T T p— (R ~F e
J—F )b 49:1—-19:1) THRL, RE(LAM684mgE 1572, ZOHD DY)
EIZLL T O THD,

H—NMR(CDCIS) 6 (ppm) :0. 95(s, 9H) 1. 13(d, J=6. 4Hz, 3H), 1. 47(
s, 9H), 4. 02(brs, 1H), 4. 46 (brs, 1H), 5. 34 (brs, 1H), 6. 69—6. 80(m
, 2H), 7. 28—7. 46 (m, 8H), 7. 55(d, J=8. 4Hz, 2H).

(1R, 2R) —2—F—> ) —TF )T =)L T )4 F% —1— (3, 4. 5—K)

TN AT e=L) Fae LTI DA

[(IR, 2R) —2—FZ—31 %) —TFF NI T 2T AF —1—(3, 4, 5—F
VINFA T 2 =) T VNI U A=) —T T L2 AT L (370mg)
DAY AT Lo (2mL) BHIZ B 7 v A afEie (0. 5mL) 2 NA . 20O BOGSK =
T C LR RER LTz, BOSHRIZ BRI R R /K 58 7~ D LK S|l = T V&2 N A
ABEE SRS, DAV A BE A R R K BT RN LK IR i fi R K
THNAR P LT=14 | BE T 922 81c k0, RIE(LAW275me a3, ZDHD
OMPEEIZLL T O#Y TH D,
lH—NMR(CDCIS) § (ppm) :0. 93(d, J=6. 4Hz, 3H), 1. 02(s, 9H), 3. 81
(d, J=4. 8Hz, 1H), 3. 91(dq, J=4. 8, 6. 0Hz, 1H), 6. 88—6. 97 (m, 2H
), 7.32—7. 46(m, 6H), 7. 57(d, J=8. OHz, 2H), 7. 55(d, J=8. OHz, 2
H).

S)—1—[UR, 2R) —2—F— ¥ V—TF)NI T =)L T AT —1— (8,

4, 5—RN)7 AT =)L) S )L 73 ) SN —2—F— L DA R

B ER) T L (750mg) DY =T Lt—TF L (ImL) BwaZiz, (S) —(—) —
Tl AR (0. ImL) BEOV(IR, 2R) —2—Z—2 ¥ —TF )Ly 7 2 =)L

VTZINVAFKY —1—(8, 4, 5—MNT7NA R T =)L) a7 (212mg) DY
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[0211]

TF L —T 0 (ImL) ERE N Z , ZORIGHEZ 2R 5K T IR TR
LTz, BRI AT L o oK E N A A oyl Uiz, KB a2 AT
CHHIL, AEE A DY MK~ 7 R0 ST BUT TR L
o FEONTIRIEE S VI TN T T LI 857 4 — (FE L FEig =T L~ F
Y9:1—4: 1) THRL, RELAWI72meE i3, ZOLOOYPEMITLL F o
NTHD,

lH—NMR(CDCIS) § (ppm) :0. 83(d, J=6. OHz, 3H), 1. 06(s, 9H), 1. 08
(m, 3H), 2. 20—2. 50(m, 3H), 3. 47 (brs, 1H), 3. 59(brs, 1), 3. 86 (b
rs, 1H), 6. 78—6. 95(m, 2H), 7. 36 —7. 48(m, 6H), 7. 67(d, J=6. 8Hz
, 4H) .

(S)—4—[(AR, 2R) —2—F— Y V=TT NI T =)L T AE L —1— (3,

A 5NN AuTdo=)L) 7o )L ]| —6—ATILEILRI —2 3—A L DAL

BHERFHK T, (8) —1—[UR, 2R) —2—F—I ¥ V=T F NV T2/ T=
IAFT—1— (8,4, 5—RN71FAa7-=)L) a7/ S —2—F4—
V(171mg) . TEA(O. 17mL) BLUV4— (N, N=IAF/LTI) VT (8mg) D
HALATF Lo (2mL) BRI ORI T LA (45 1 L) &6 FL, 2O
W [N C 2B R LT, BOSTRITKK ERERE =T L2 N A 2 5Bt L7z,
BHNT-AHIEZ K DEESRE . K, ffn R EE /KSR T MY 2K LSO A
HK AR DES L MOKRREE~ 27 R0 L CHalEth  WUT FIERELT-, Rl E s U h
FNHT BTN TT — (EIE ~T7 2 ffiR =L 9:1—-3:1) TR H
L., RELEWI6megZtz, ZOHD0DOYVEEITLL T D@ Tha,
lH—NMR(CDCIS) § (ppm) :1. 02(s, 9H), 1. 19(d, J=6. OHz, 3H), 1. 28
(d, J=6. 4Hz, 3H), 3. 20(dd, J=5. 6, 13. 2Hz, 1H), 3. 68(dd, J=2. 4,
13. 2Hz, 1H), 4. 42(dq, J=5. 6, 6. OHz, 1H)4. 62(ddq, J=2. 4, 5. 6, 6
. 4Hz, 1H), 5. 51(d, J=5. 6Hz, 1H), 6. 82—6. 94 (m, 2I1), 7. 40—7. 54
(m, 6H), 7. 62(d, J=8. OHz, 2H), 7. 67(d, J=8. OHz, 2H).

(S)—4—[(UR, 2R) —2—F— ¥ V=T F)NI T =)L T AT —1— (8,

4, 5NN ART =)L) T EE )V ]| —2—bRady — 6 — AF)LF)LR) L —3—
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A DERR

BHEFMK T, (S)—4—[(R, 2R) —2—F—3 ¥ V=T F NV T 2=l T2
IWAF—1—(8, 4, b—FM7) A7 ==)L) S )L] —6—AF )LE)LR) L —
2, 3—VA4 2 (95mg) OTHF (3mL) IFKIZ, —20°C F, 1. 06/ KFELH) —
sec— 7 FIVARYFEIFT U LAOTHFEWK (0. 26mL) % L. ZORISHE [FR T
3043 MR LTz, BOSRICHHLE KL T R D 20K R (0. 03mL) |, 30% i
bR FEIK (0. O7TmL) &2, ZORISHRZ K N IR L 72, RO ifi
i AKFT NI LR (20mg) 2N 4, 2O BGHEE =R IR T30 ME R L=, B
B BRI R EIR =T L2 A AHE 2 Bl LTz, 190 7oA b 2 g fn £
K TUeA L BOKILNE ~ 27 R TR | I TR L7, o/ kit
VT NIT o0 T T = (R ~7 2 BT L 1:1) TRREL
 FZEEEWI3mgE Gz, ZOBDODOMPEEILLL T DY ThHD,
lH—NMR(CDCIS) § (ppm) :1. 01 (s, 9H), 1. 11(d, J=6. OHz, 3H), 1. 19
(d, J=6. 4Hz, 3H), 2. 88BL1V2. 99(dd, J=12. 0, 12. OHz, 1H), 3. 12
FBLU3. 48(dd, J=2. 4, 12. OHz, 1H), 3. 16BLU3. 91(d, J=2. 8Hz, 1
H), 4. 35—4. 55(m, 2H), 5. 113LU5. 30(d, J=38. 6Hz, 1H), 5. 403k&
5. 49(d, J=6. 8Hz, 1H), 6. 79—6. 94(m, 2I), 7. 38—7. 54(m, 6H),
7. 65(d, J=8. OHz, 2H), 7. 69(d, J=8. OHz, 2H).
Z)—)—2—-[1—-[3—7nFa—4— U AFN—1H-AIFZ/—/L—1—A

W72V ATF VT ]—4—[(UR, 2R) —2—kFRm¥%x> —1—(83, 4, 5—N7/L

AT =)L) )L ] — 6 —AF LRI —3—F L DEEL

BHERK T, (S)—4—[(IR, 2R) —2—F—1 ¥ )T F NI T ==L T= )L
FHF—1— (3,4, 5—MN7Aa7z=)L)at )] —2—beRafxl —6—AF )L
FNARY—3—F (2. 16g) LN T 2= LR AT 1 BAbKEREE (1. 61g) DT
B=FIL(70mL) F#kZ TIFRINBETT U7z, POSHZ T TIRfE L fFb vz
PO H )—)L (80mL) IAIRIZ, 3— 7 /A n—4— (4— AT )L —1H—AIF V' —
J—1—AN)RAXT VT ER(869mg) ETEA (2. 68mL) %, ZDK)GHEE
SEFRFPAR TR TIORFRIHE L7z, BOSHZ U TR L AFD T FRIED N
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7 VA R (30mL) B L UL AT L2 (30mL) DIRA TR Z SR IEL T 1 3RFHHT
LTz, BRI SRR iR K 6 TR SRR~ TER A AT | FElE =T LTl
U7z, AREZ R R KSR TR LOKESHE  Bafn K CIARBEF L7214
T NI LT, 190N E L Y SN AT A~ N 5T o— (K <
SV ANH TR ~T7 2 JiE =T L 1 1T L) TRREL, SHig~
TH s —FEiR T TR S L2 ST IR LG W . 32515372, ZOHDOD
WPEEIX LA T 0D TH D,

lH—NMR(CDCIS) § (ppm) :1. 33(d, J=6. 4Hz, 3H), 1. 42(d, J=6. OHz
, 3H), 2. 30(s, 3H), 3. 19(dd, J=12. 4, 9. 2Hz, 1H), 3. 63(dd, J=12. 4
, 2. OHz, 1H), 4. 44—4. 49 (m, 2H), 5. 36(d, J=6. 8Hz, 1H), 6. 80(s, 1
H), 6. 97(s, 1H), 7. 09(dd, J=8. 4, 6. 4Hz, 2H), 7. 29(t, J=8. 4Hz, 1
H), 7. 44(dd, J=8. 4, 2. OHz, 1H), 7. 71(dd, J=12. 8, 1. 2Hz, 1H), 7.
74(s, 1H).

3—[2—onAm—4—[(S)—4—[(AR, 2R) —2—tRa% —1—(3, 4, 5—}V

ZAABT 2= ) FEEN =6 AT = 3= A VRN = (27) = AV T A

FN T2 )L | =5 —AF )L — 1 —RAR AL AT I —3H— (IZ ) — )L —1—
AT 2 N7V A e DA R
(Z)—(S)—4—[(1R, 2R) —2—tFRux%xs —1—(3, 4, 5—MN7)lAa7==/L

YT ]—2—[1—[3—AMFL —4—(4— AT L —1H—AF V) — )L —1—A/
)7 2= VAT VT ] — 6 — AT ILEILRY L —3—A L (26mg) | AT )LIH
—3 VT F NIRRT AR (CAS No. 229625—50—7, 20mg) , VLT KT LA
(23mg) BELUIPEA (0. 01mL) ®»7 &R (0. 5mL) %k E 60 CT2RERMEFEL
Teo BOSRZSIRETHIM L, NEWZIER | DERZE T FIRMEL 72, £:507
PRI AL AT L —TFARG B (1:1;2mL) 2N A, £ DSOS Z IR T 1R
R L7z, BOSHRZ U TIRAMEL R 2 WA RCI8I VAT N AT Ly~ N
F7 4 — (0. 1% N7 A mfEiE G A —50% 7 B b= LK) TH
P HZ LD BRI A W 1 Amga 1572, ZOBOOYHEEIZEL FOMY ThoH,
ESI=MS;m,/z 600[M"]. "H=NMR(CD OD) § (ppm):1. 19(d, J=5. 2
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Hz, 3H), 1. 39(d, J=6. 4Hz, 3H), 2. 54(s, 3H), 3. 20—3. 30(m, 1H),

3. 89(brd, J=12. OHz, 1H), 4. 43—4. 61 (m, 2H), 5. 39(d, J=8. OHz, 1
), 5. 96 (brd, J=12. OHz, 2H), 6. 75(s, 1H), 7. 22—7. 34(m, 2H), 7.
58—7. 70(m, 2H), 7. 77(s, 1H), 7. 89(d, J=12. 8Hz, 1H), 9. 53(s, 1H
).

F e 516

3—{2—ApHT —4—-[(8S, 8aS)—5—AFV—3—-(3, 4, 5—RN7NFAa7=-=

) ~FHeRa ARy — (6E) = AVF ATV | Tx =l = 5= AF /b — 1 =

AR T FX AT IV —3H—AIF V) — )L —1—AT 1 N7 VA afiEfetE D45k
[{t:30]

(2R, 5S)—5—(3, 4, 5—MN)7/FudzyWEald —2—H)LR iR o

JLE AT )L DA

(R) —5—AFY -l —1, 2=V HVRVEE 1—F—3 v )—TF /LA
T 2—xF)LTAT )L (CAS. No. 128811—48—3;4. 1g) DFFFERR7S
> (100mL) @RIz, —40°C F. 3, 4, 5—N7A 07 2= )</ 32 LT IR
(0. 35M V=T IL—FILIRHE ; 55mL) 22000 T FL, 2O G E —4
O CTHRFRBIP LT, ZOWIRIZAFE L 7 = 2K BRI L2 N %, K
ISR RIRECHIRL . AHEZ SR LT, 155N AR 2 A Fn K e L
KBRS~ 7 2D TR U IR L7z, B IR SV h T 6~
TGT p—= (NT B T E R T L 1:1) THRL, (R) —2—F—3 )7
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Y HINRZNTI)—5—4F/—5—(3, 4, 5— N7/ A a7 ==)1) R F
g —F LT AT VA, 8ghtlz, ol (R) —2—F—3 U7 MU AR = /LT
J—5—F4%Y—5—(3, 4, 5—N7) A7 =)L) B T )L AT LD
e /L (30mL) ¥R . ABLE R ONENE =T /LR (30mL) Z N2, 208
A 16 REHR LT, BOGIRZIRE FIRMRL  FRIE I HERR — 7 L L fn B H K%
Mz, A Z Rl LTz, AR5V A 2 MK iliE ~ 27 32w LT | 8T
TR L7, FRIEOFERE T /L (50mL) IRIZ, 10% /3700 5 — 5% (100mg)
ZINA EDROGHZE VREDKZRIZ I T 6RFHIER L7z, BONZ I LT
B L IR AT PR D282 ED SR LS 2. 917157, ZObDD)
PR L F i) Tin.
ESI—MS;m,/z 274[M ' +H].
[(PR, 5S)—=5—(83, 4, 5—RNI7NAadz=/ealy —2— f)V] A ) —)L D
Ak

(2R, 5S) —5— (8, 4, 5— N7 A a7z ealyy —2— LRV g

JVERATIL(2. 91g) DTHF (50mL) IRz, —15°C F, LA (483mg) % 1 ]
T CNA T, FDORUGHE —15°CT1ORERIBRL 72, SOSIIZA (0. 5mL), 5
BUE KB LT MY LK% HE (0. 5mL) BLOUK (1. 5mL) ZNAKMNZ | £ DIRE
IR C30 MR LT, BOSHAEET A L CIRmL | AT P52
&0 BEEEA W2, Agh iR, ZOBDOOMPEIIZLL T DM THD,
ESI—MS;m,z 232[M —+H]. lH—NMR(CDCIS) § (ppm) :1. 51—1. 63(
m, 1H), 1. 66—1. 77(m, 1H), 1. 89—2. 00(m, 1H), 2. 10—2. 20(m, 1
H), 3. 43(dd, J=10. 0, 5. 6Hz, 1H), 3. 47—3. 55(m, 1H), 3. 64(dd, J=
10. 0, 3. 6Hz, 1H), 4. 23(t, J=8. OHz, 1H), 7. 02(t, J=8. OHz, 2H).
(E)—3—[(@R.58)—1—-@=TF /() —5—(3. 4, 5N Aar-=/l)

)Yy —2— (VT IVLEE T F )T RTF LD LR

[(2R, 5S)—5—(3, 4, 5—N7Aa7==)e'a)d —2— ()L AZ ) —)L
(2. 17g) L =/LEEEE (0. 67mL) DTHF (50mL) & IC, N=F 73 (1. 95
mL) *BOPCI(2. 85g) # Nz . D)t iEZ2 85 C1 2R L7-, MOSHRIZH
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JLmy  THF (1 DIRA R EVBUEE KN A AEE SR LT, Bhn A
JE % 1 BUEDKERAL T MY LK THER L BB~ 27 KD LTRSS |
R L7z,

FFFULralIR (1. 77g) OEALAT L2 (15mL) EHIZ, —78°CTDMSO(1.
17g) DIFALAT Lo (BmL) i E T F L, ORI Z R T 2055 MR L2,
ZORNRIZ, BIRLOFRIE DY 7mm A% (10mL) ¥iE — 78°C T FL, ZDK
VR AR 7O R LTz, ZOWHRICN = F L7 (6. 5mL) &4 FL, 0
PO AZ — 78 CTIRFIR L 72, POSHIZ L —THF (1: 1D IRG B LT
R T B =D LK R INZ, £ DIREGWE SRR, AiEZ R LT
o AFDNTATREZ T RUE IR K, B B K 6 L O & UK TR GRS L | M
Vi T e SSAVINI QS N5 AT A = 1] D

KFALTFIT L (A0%IRTIVAANER | 746mg) OTHE (70mL) B#E8HEIZ, O
CF N=FLRAR /FEE (3. TmL) 2%, % OBk % R C LR #ER L7z
o EDSUGIRIZ, ATFLOFRIEO THE (30mL) I&iRZ A, & OSSR E R C1HRE
[EHEHR L7z, BOGHRICHERE =T/ 3 L OMRREA 75 =y 2OKVERE N . 5%
J&@ %l Uiz, 155V A B & BRI~ 7 R oD S ORI | U T IEREL
Wk Z L VR TNAT LI N TT = (NTF > T2 JEg T L1:1) T
T 5221280 R E W1, 33g%4%72, ZOHDDOMMARIZLL T D@D Th
Do
ESI—MS;m,z 368[M'+H].

(3S,8aR)—3—(3,4, 5—F)7nAn7==)1)—2,. 3, 6, 8a—T 7R —1H
— RV —5—F L DERK

(E) —3—[(2R, 5S)—1—(3—7F/A/V)—5—(3, 4, 5—F)7LF4n7z-=

)Y —2— V] 7 7R = F L AT )L (1. 33g) EGrubbsfiiiitt b
R =%l —3a32(153mg) DAL AT L2 (60mL) %ikZ 2GR L2, X
VWA IR E TR LI ZORIGHEIZN = F L 7-(0. BmL) ZZ, £0
RAWZ LREHRYE LTz, BOSIRZIE NIRIEL R E S VAT b~ b
TT = (NTZ R TV L I FER T L) TR 52 Lic D iR e d
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¥680mg# 157z, ZOHODYEMILLL F DB ThD,

ESI—MS;m,z 268[M +H]. lH—NMR(CDCIS) § (ppm):1. 74—1. 86(
m, 2H), 2. 10—2. 18(m, 1H), 2. 29—2. 42(m, 1H), 2. 95—3. 00(m, 2

H)4. 22—4. 32(m, 1H), 5. 01(d, J=9. 2Hz, 1H), 5. 98—6. 05(m, 1H)

, 6. 07—6. 32(m, 1H), 6. 67—6. 76 (m, 2H).

(38, 8aR)—3—(3. 4, 5—RN)7NF Tz )L) ~FHEeRof R —5—F

L DEHE

(38, 8aR) —3—(3, 4, 5—N7AAr7r=/)—2, 3, 6, S8a— 7T hrERkr—1
H—AVRIY —5—41(680mg) DAX /— /L (20mL) FEKIZ ., Bk A4 (100
mg) ZNNA ., £ DPONEZ1REKFRIZPK T, | T2. SRFHifR L7z, SOGIR
2 TA BT L IR N IO Z8IC &) R b S Y 684meg 25T
o ZOHDDMMAIZLL T D@D TH D,
ESI—MS;m,z 270[M +H].
(E)—(38)—(3,4, 5—F)7NFadr=)L) —6—[3—ApF —4— (4—AF )L

—1H—ASHZ =L —1—A)) VT 1 —(9S) —~FHeRnf KUY —5
— AL DAL
(38, 8aR) —3—(3, 4, 5— N7/ A7 z=/L) ~F Rl RIP —5—F

2 (684mg) &N, N, N’ | N’ —FrFAF LT L7 (1. 34mL) DAL A
FL v (I5mL) EEIZ, GV AT L5 (0. 542mL) Z0°CTH FL, £DK
S A O C T304 MR L7z, POGHKIZE Y 38 (96 Tmg) Z0°CTINA, £ DPUSHE
ZOCTIRFBHEYR L7, ROSHRIZEIR T At 7 N o KR S FES = L &N
Z FOREWEFRICE LIS, AREE SRz, [0 A I E 2 Al
AKTUEH L BEAKWLE ~ 7 30 LT | R R IR L7z, ZRIEO LY R
TF )L (5mL) ¥z 120°C TIRFIRFRE L7z, BOSHZRIRE TR L., E T ik
FEL7-, WO THF (15mL) &= /— /L (3mL) DIFIRIC, 3— AFL —4— (4—
AF ) —1H—AIFZ Y — )L —1—A)L) R AT IVFTER (549mg) EAKER{LYF7 2
— /KT (319mg) 2N %, & D IS =R T 1RFFIB R L7, SOSHIZHER: —
T BLOE K Z A AHEEZ B LT, f0 7AW E 2 K i~ 2
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FI LT BT FIRREL B VA SV AT b oa~ 57— (A

by ZZNH W ~7 2 0l =L 1 1> EEg =T L > EEgE =

JViAZ = 9:1) TR 528120 | R A W76 2meZ 572, ZOHODWY)
PEEIX L T OB THD,

ESI—MS;m,z 468[M —+H]. lH—NMR(CDCIS) § (ppm):1. 65—1. 8

7(m, 3H), 2. 06—2. 14(m, 1H), 2. 30—2. 39(m, 5H), 2. 69—2. 80 (m,
1H), 3. 15(brt, J=16. 8Hz, 1H), 3. 76—3. 85(m, 1H), 3. 86(s, 3H), 5
. 10(d, J=8. 8Hz, 1H), 6. 79(dd, J=8. 4, 6. 4Hz, 2H), 6. 95(s, 1H), 7

. 05(brs, 1H), 7. 08(brd, J=8. OHz, 1H), 7. 26(d, J=8. OHz, 1H), 7. 7
4(brs, 1H), 7. 85(s, 1H).

3—{20— A% —4—[(3S, 8aS)—5—AF/—3—(3, 4, 5N INAnT==

I ERa NI — (BE) —AVF VATV T =)t — 5 —AF )L —1 —7

ABRIAFL RAFN—3H—AIF =)L —1—ATL NI TVAOEEEE O SR
(E)—(3S)— (3, 4, 5—MN7NF4n7z=)L) —6—[3—AFL —4— (4—AF

J—TH—AIZY =L —1—AN) XDV T ]—(9S) —~FHeRm RV

—5—42(130mg) . 7RRAF N H—1 v T FI)LRAT =AM CAS No. 2296
256—50—7, 108mg) , FV{LT U A (125mg) BILUIPEA (0. 05mL) DDME
(5mL) &80 CT2. BIFMHEHE L7z, FOGHRZ =R IR ETHIR L I FEL
Teo FEONT R DRV A (ImL) Bk, TFA(ImL) 200 %, £ DIRAE W%
FEICTIRFRTER LT, BOSHZ L TR L ZRIE 2R C18Y VB 7 VAT I
ra~h 7T 4 — B 0. 1% N7 VA el E R K—7Eh=rIL%) T
4528230 B G W80meE1G7=, ZOHDOYMAIZLL F O T s
ESI-MS;m/z 578[M"]. "H=NMR(CD OD) 6 (ppm):1. 70—1. 87(m
, 3H), 2. 08—2. 16 (m, 1H), 2. 33—2. 48(m, 2H), 2. 53(s, 3H), 2. 80
—2. 93(m, 1H), 3. 10—3. 20(m, 1H), 3. 85—3. 95(m, 1H), 3. 96(s, 3
M), 5. 12(d, J=8. 8Hz, 1), 5. 90(d, J=12. 8Hz, 2H), 6. 92—7. 00(m
, 2H), 7. 26(dd, J=8. 4, 1. 2Hz, 1H), 7. 33(d, J=1. 2Hz, 1H), 7. 59(d
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, J=8. 4Hz, 1H), 7. 66 (brs, 1H), 7. 67 (brs, 1H), 9. 40(d, J=1. 6Hz, 1
H).

FE a3 7

3—{4—1{(8)—4—[(S)—1—(2, 6= 7L Fat VI —3— (L) =T )L]—6
— AT —3—ARENARN e — (27) —AVFT ATV —2— AR T =)Lt —
5— AT )N —1—RAR AT AT N —83H—AIFZ =)L —1—AUL JaTAED
A%

[{k31]

O F
MEOU\\“[)L&/L(‘\\:{
O
1 O L

G )9’ ci- :

1— (2, 6—70F 0 —3—A)V) X ) —)LDEER

ERBFERT . VT FANTFULANFFPFIR (2. 62M, 368mL) &7 7
ERr7 72 (800mL) DIRATARIZ, —60°CLL FTYAY7re /L7 (134ml)
i FL7z, ZOROSHEE —60°C T30 B L7214 ROSHIZ2, 6 —Y 7 v
VY (100g) DT MR 7T A # (100mL) 2 —60°CLLF Tl FL7Z, 20K
S AR C LR R B L7212 . ROSHRIZ T BT L7 ER (97, 6mL) & FL7Z,
FO% 2HERTEK (1000mL) Z SOSHEIZHE F L, BEf2 =L (1000mL) &L
T2 (1000mL) 2%, ARk % Bl Uz, A HIE 2000 T . Rk 5%z
129g157, ZOHDODEEIZLL F DOBYTHS,
lH—NMR(CDCIS) § (ppm):1. 51(d, J=5. 6Hz, 3H), 2. 00(s, 1H), 5. 13
—5. 16(m, 1H), 6. 84(dd, J=8. 0, 2. 1Hz, 1H), 8. 05(dd, J=16. 0, 8. 0
Hz, 1H).

S)=1-=T(8)=1=(2, 6 =—INFatVNr —3— (V) TF )L T I )] F i
—2—F—n ()= —p—MAAN—D LD LR
BT A=/ (337g) DL (1500mL) HRIZ, KT, 1—(2, 6=V 70
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AV —3—A))2F )—)1 (216g) DL (300mL) WA A EDRIG
Wa SR C 3R MIBL R LT, POSIRITKAKE MV 2N A A a2 i Uiz,
27K (1000mL) T3MEEL , BEAKGIE~ 27 20 DTG VA7 03y
RTAHBL, (S) —1—73/—2—7 " )—L(157g), JKEEET VA (1. 28kg) &
O'DMF (2500mL) 2% | % OGN HZ IR TRAZRYEL T2, RIS E Stk
TSI TLE TR L7, il =% /—/1 (1000mL) THR% , £ OBz (+)
—¥ —p— A AN —D—{EAE(152g) DTF ) —/L (500mL) IR &I Z ., %
DB SR CTRERHBER U7, L7 dhE AL, =& ) — L TR L=,
Z ORI 80 CT 2L, =& /—/1 (2000mL) —~7"%> (1000mL) &
B PIRRE % | £ OWHZS0 CTMEMEHE L7, TIRFRIHE , BOGHZ =81l £ Tht
B ATHLZZ RS A I E L  = )— LT L. 8O°C TR HZL12d0,
KB EWZ155g1F72, ZOHDOOWMEMITILL FOEY TH D,
1H—NMR(DMSO—d6) § (ppm):1. 02(d, J=6. OHz, 6H), 1. 37(d, J=6.
8Hz, 6H), 2. 36(s, 6H), 2. 37—2. 51 (m, 4H), 3. 67—3. 71 (m, 2H), 4.
14—4. 16(m, 2H), 5. 65(s, 2H), 7. 21(dd, J=8. 0, 2. OHz, 2H), 7. 31(
d, J=8. 4Hz, 4H), 7. 82(d, J=8. 4, Hz, 4H), 8. 27(dd, J=17. 6, 8. OHz
, 2H).

S)=A4—T[(S—1—(2, 6 =704 Y > —3— (L) TF )L ] —6—AFJLE

JLIRU — 2. 3= A DAL

(S)—1—[(S)—1—(2, 6—T7LA Vo —3—A)L) =F LTI S
—2—F = (+) =T —p— A AN —D— B AEHE (199g) IZ5 L & /KEE LTk
V7 5K (450mL) | 7K (1000mL) & T50% My —THFEF (2000mL) 4., £
W% ol L7-, KJE%50%kL= —THF (800mL) T3mHH L7~ A%
BT BIE PR, RIS 2y gy =)L (200mL) 2N A £ DBGHE
#140—150°CTIMPERFEL 72, SIEE, SUGHEZ MLl (500mL) TARL |
BIR T CRM LT, LTSRS mEIEIRL . br oy RO o F b — 5 L T
%A T HZ LD KRB EWE103gf572. ZOHLDOOYWEMEIZLL T O Th
Do
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lH—NMR(CDCIS) § (ppm):1. 43(d, J=6. 8Hz, 3H), 1. 70(d, J=6. 8Hz
, 3H), 3. 36(dd, J=13. 2, 8. 8Hz, 1H), 3. 52(dd, J=13. 2, 2. 1Hz, 1H)
, 4. 72—4. 78(m, 1H), 5. 59(q, J=6. 8Hz, 1H), 6. 88(dd, J=8. 0, 2. 8
Hz, 1H), 8. 01(dd, J=16. 8, 8. OHz, 1H).

(S)—4—[(8)—1—(2, 6= 7N AV —3— ()TN ]—2—tRaF

L —6—ATILEINRI —3—F DA

(S)—4—[(S)—1—(2, 6=y 7AYo —3—A/)) =T )] —6—AT )L
ENR)—2, 3=V A (4. 5g) DTHFAEHKRIZ, —50CLL FTIMRMN —s =7
JVERIEHIERY F T LAOTHEEH (20mL) 23 T L, ZORGHE 2 B L=,
BEIEHEIZ BN AL TR 2K ERHE (1. 66mL) K OB0% @ik k3K (6. 78m
L)% —10°CLL FOMEWRIE FL. &0 TIRFIEIR U7z, SO Hifi i K
F 7 NDL(520mg) ZIN A, ORI 3053 R LTz, BORRIZ ik &
UB0% My —THFEMZ , A1¥fE% Bz, KEZE50% Mo —THET
MUz, AHE 2 S oW CRIE FIRfEL -, BEE2 VB SN AT ha~ 57
A= (T EHEBE T VL 1 ofER T L) TRL , RELEWE4. 52¢457-
o ZOHDODMMEIZLL FOEY THD,
lH—NMR(CDCIS) § (ppm) :1. 25(d, J=6. 8Hz, 2. 58H), 1. 30(d, J=6. 8
Hz, 0. 42H), 1. 60(d, J=6. 8Hz, 2. 58H), 1. 62(d, J=6. 8Hz, 0. 42H),
2.90(dd, J=12. 8, 8. 8Hz, 0. 86H), 3. 09(dd, J=12. 8, 8. 8Hz, 0. 14H
), 3.11(dd, J=12. 8, 2. 1Hz, 0. 86H), 3. 31(dd, J=12. 8, 2. 1Hz, 0. 14
H), 4. 39—4. 49(m, 1H), 5. 14(s, 0. 14H), 5. 30(s, 0. 86H), 5. 50(q, J
=6. 8Hz, 0. 14H), 5. 71(q, J=6. 8Hz, 0. 86H), 6. 87(dd, J=8. 0, 2. 8
Hz, 1H), 7. 96(dd, J=16. 8, 8. OHz, 1H).

DD—=(S)—a4—[(S)—1—(2, 6 =70 Fat Vo —3— L) TF /L] —2—{1

—[3—ApF—4—(A—AF )L —1H—AIF )L —1— V) T == )L AT T
=6 = AT ILEIRI L —3— A DEIR

(S)—4—[(8)—1—(2, 6—y 7 Ay —3—A)L)=F )L ]| —2—bRaF
3 —=6—AF TR —3—F (4. 3g) DT BR=RIAEURIZN) 7 == )L iR A
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R LT AR (6. 52g) ZMA, & DPOGHZ VRFRINBGER SR L 7=, SOGHIZRY
TF LTI (5. 28mL) KO8 —ARFy —4— (A—AF L —1H—AIF YV —/L—1
— AN RUAT VTR (3. 42g) A, O ROGSHE 1. SRFHINBGER L 72, K
R T URAEL | R 2 SNSRI K M ORI =T /L CHAIR % KIE a2 ol L7z
o A A NI K THE# . 2KEE A8 BRI LT MY 2K T
WAV LTz, TV AV KBS A lER = L Chl L A2 il LTz, 155
VT B 2 BT R R K 38 T MY A THRIGL | KRR~ 7 R L TRz | T
JEPIRAE LT, RS VA5 NN T La~ 57 0— (iR e~y 7 ANH,
WL ~T7 2 WERe T L 1 1 —lfR =T 1) THRIRLERBE(L 5 WE4. 06g
P, ZOHLODOYEEIZLL T D THD,

ESI—MS;m,z 455[M ' +H]. "H—NMR(CDCL) & (ppm): 1. 44(d, J=6
. 4Hz, 3H), 1. 67(d, J=7. 2Hz, 3H), 2. 31(s, 3H), 3. 23(dd, J=12. 8,
10. OHz, 1H), 3. 42(dd, J=12. 8, 2. 8Hz, 1H), 3. 84(s, 3H), 4. 37 (m,
1H), 5. 74(q, J=7. 2Hz, 1H), 6. 81(s, 1H), 6. 87(dd, J=8. 0, 2. 8Hz,
1H), 6. 93(dd, J=1. 2, 1. 2Hz, 1H), 7. 20(d, J=8. OHz, 1H), 7. 31(dd
,J=8.4, 1. 6Hz, 1H), 7. 50(d, J=1. 6Hz, 1H), 7. 77(s, 1H), 8. 00 (m,
1H).

3—{4—{(S)—4-[(S)—1—-(2, 6= INF LI —3—A/N) T/ ]—6

—AFN = 3= A VNIRRT — (27) —AVT AT )} = 2= ApHy Tz )b} —
B—AF N — 1 = RARI AR AF N —BH— A =) =1 =AY L ZaFGARD
.

(Z2) —(8) —4—[(8) —1—(2, 6=V I NFA BRIV —3— (/L) =T /L] —2—{

1—[8=AFV—4—A—ATF NV —1H—AIF Y — L —1—AN) Tz =)V AT VT
=6 —AF LRI —3 =42 (500mg) DT R (10mL) Iz 7 ma AT
NWH = VT FIVIRAT 2 ANM4A27mg) , VTN L (494mg) KW AV
REVET LT IAAT. 1 p L) ZINA . ZORRNEZ TIRFRINBGE R L2, BOS#E
TR | IEIE T FRRE L ZRIEIC N 7 VA fERe (B3mL) 24, & DRGSR
%3053 IR TR U7z, BOSHRA I TG HERR—F /L TAIRL , Kb,
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TR KB B O Fn R B K 387 R KB CpH8 — LT L, AiE %
Sy UTz, AKEE BRI AR L, Ze gL ATTHRR U, ST L=k % (]
It BT S TR L, REEWE129meftiz, ZObDOYVEEIZELT
DI THD,

1H—NMR(DMSO—d6) § (ppm) :1. 33(d, J=6. 4Hz, 3H), 1. 56(d, J=7.
2Hz, 3H), 2. 43(s, 3H), 2. 99(dd, J=12. 8, 9. 2Hz, 1H), 3. 53(dd, J=1
2.8, 1. 6Hz, 1H), 3. 87(s, 3H), 4. 40—4. 43(m, 1H), 5. 85—5. 89(m,
3H), 6. 73(s, 1H), 7. 25(dd, J=8. 4, 2. 4Hz, 1H), 7. 47—7. 55(m, 2H)
, 7. 73(s, 1H), 7. 85(s, 1H), 8. 27(dd, J=17. 6, 8. 4Hz, 1H), 9. 68(s,
1H).

FE il 8

3—1{4—[(38,8a8)—3—U—JunTdoe=)l) —5—FFI~FHERaf NP

V—(6E) —AVT LU AT L] —2—ApFL T x=)L | —5—AF )L —1— (RAR /A%
AFIV) —3H—AIFZ ) — )L —1 =AU 7V A iR D&k
[fk32]

& 0
F £ - O
I o~ "
HO_IP‘-&O/\ N+ N Al
HO —

R)—2—F—3 V=TI IRV TI)—5—(A4—raade=yl) —5—F

XN P BT IVERATIVDRRL

(R) —5—AFral)or—1, 2—V VRV 1—2— %) —7F )L AT )L

2—xFJLEAT L (CAS. No. 128811 —48—3;4. 0g) DT F7ERr772 (10
OmL)¥EHRIZ, —40°CT4—runr =L/ 27 A7 IR (1. OM V)L
T—F VW 17, 1mL) 220500 T FL, £ DRISHEE —40CHH0CETI
eI L 7o, ZOWIIZD 832K E20C T A, BEfE =T /LT L7z, fli
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WA A K CUR L | SRR IS~ 27 R L ORI | JUT IR L 72, FRiE
BNV TNAT TN TT 4— (T F o —FEE =T V%) TRL, Rt b S
Wa BRI E L Th. 6gf57-, ZOHLOOYIPEIZLL F @) ThHo,

ESI—MS;m,z 392[M'+Na]. lH—NMR(CDCIS) § (ppm): 1. 28(t, J=
7. 2Hz, 3H), 1. 42(s, 9H), 2. 00—2. 50 (m, 2H), 2. 95—3. 20(m, 2H),
4. 10—4. 50(m, 2H), 4. 10—5. 20(m, 2H), 7. 41—7. 47(m, 2H), 7. 86

—7.92(m, 2H).
(R)—5—4—7ruurr=)L)—3, 4— R u—2H—ta—/L—2— B /LR |fie
TF L RATILOEEK

(R) —2—F—3 %) =T T WNVR=NTI ) —5—(d—runrz=/l) —5—F4

XV B A T LT RT V(5. 6g) OEEEETT /L (30mL) IWHEIC, AN K
— Wl = F LK (30mL) Z 210 Tl T L. 2O SOz S i T2 L7,
BOGHEZ T FIsAEL . Bk 5. 0g%1%7-, ZOMARY OFEE =T /1 (10
OmL) T, fafn B K (100mL) 24 T L, ZO UGz SR T20 5 ML
oo PO Z B = /L Tt Uz, Fhi iz fafin S K Toeve L . #EK i~ 2
I LTRSS  BUE IR AR b G a s ki LTS, 5gfiTe, =
DOHEODYWEEILLL T DY THD,
ESI—MS;m,/z 525[2M +Nal. lH—NMR(CDCIS) § (ppm) : 1. 32(t, J=
7. 2Hz, 3H), 2. 18—2. 43(m, 2H), 2. 90—3. 03(m, 1H), 3. 05—3. 20(
m, 1H), 4. 25(q, J=7. 2Hz, 2H), 4. 85—4. 95(m, 1H), 7. 36—7. 41 (m
, 2H), 7. 79—7. 85(m, 2H).

(2R, 5S)—5—(A—mndz=L)tal o —1, 2=V LRV 1 —F— 'y

J—TFFILTRAT)L 2— T )T RATILDLEER

(R)—b— 44—/ 7x=/L)—3, 4—bRuz—2H— 12—/l —2— LR ER

TF VATV (3. Bg) DAF /—/L (80mL) — i (20mL) IF#KIZ, —45°CT
KFELRTFEFRIT L (1. 05g) 5550 TNA T, SIGHE —45CHH0CT3
BRI BOGTRIZY KR 0 R 2K E N %, ZO KGR E IR T
2050 1HHRL . AR AT TR L U, Bd AN T L TH L, A %
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K TUEA 4 MEAK RN~ 27 R0 LTRSS | E TIRMEL . a3, 6g
2R, Aotk oY raa A% (50mL) EiHKIZ, N)=F L7 (7. 49m
L) & RERY 7 —3x ) =7 TV (3. T62) ZINA, €O BOGHE % 5810, T 1IRFRI
U7e, ROGHRZ KIS | BEEg T LTt U7z, iz fafn ik CotisL
\ BB~ 7 AT DTHIIR R | R NIRHR LTz, R Z VA7V T L]
JTT 4 — (T F—FEE T L R) TREIL AR E AW 3. 3ga stk iL
Tz, ZOLODOMMALIELL T OEY THA,

ESI—MS;m,z 376[M' +Na]. lH—NMR(CDCIS) § (ppm):1. 17 and 1
. 41(s, 9H), 1. 26—1. 38(m, 3H), 1. 84—2. 10(m, 2H), 2. 16—2. 36(
m, 2H), 4. 20—4. 30(m, 2H), 4. 30—5. 00(m, 2H), 7. 25—7. 35(m, 2
H), 7. 45—7. 60(m, 2H).

(28, BR)—2—U—ronTda=yl) —5— ((E) —2—ApF T AR =B =) B

o)y — 1 —HVARU R =y V=T F )L ATIL DAL

(2R, 5S) —b—A—unTZo=/L)t )y —1, 2—VIVR g 1—F—
¥)—TF I TRTIL 2—xF )L RTIL(3. 3g) DT IR 75 (50mL) IHK
12, AKRFELARYHEV TV L (813mg) #0CTIA, & Dtk =8 C 1 2IRp 4k
LTz, BOSHRZE A AN Z | HEfR =T VTR U7z, iR Z fafn Bt K CHeif L
KBRS~ 7 R D ST W NI . 71— L R3. OgZ Ak
ML LTI, AP LralR (1. 24mL) DY 7mnAiZy (40mL) Wz, —70
‘CTDMSO (1. 09mL) Zi FL., £ORGH -z AL T3 o MR L7z, Zhilseo
Ta— AR (3. 0g) DY 7ru A (20mL) ik E —60°C T FL. £ DBISHE
Z[RIRCLH YR L7z, ZOWHKICN =5 /L7 (10, 7TmL) &l FL, £ DK
iz — 60 CHHOCETI0 ML, POSHZ/KIZIEE | Wil T /L ThitiL
7= A S UK CHRIF L BKRES~ 7 3w DTS IR FIRAEL
L TIVTERRS. Ogaik i ik & L TRz, B AT ILRAR ) 78T —H (2. 63
g) DDMF (20mL) ## T, AKFE(LT D L (60%IHRY . 0. 579g) Z == TN
2\ DRI ZE 2057 BIBER UTc, ZOWHE S0 7 /7 ER (3. 0g) DDMF (10
mL) WHRIZE IR TINA |, & ORIGHEZ SR T LURFFIB IR L 7o, ROSHRZ KIZHES
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FEfe = LTI U7z, B2 S B ik COet L BOKEiEE~ 27 R0 LT
Watt | WU PR LT, BRI E I DT NI T L0~ T 57 4— (T H o —EElig T
FILR) THRIBL | B2, 8gZ Ak EL T, ZObODMPEE
AN D0 THD,
ESI—MS;m,z 388[M'+Na]. 'H—=NMR(CDCL) § (ppm) : 1. 00—1. 50
(m, 9H), 1. 75—1. 95(m, 2H), 2. 05—2. 20(m, 1H), 2. 20—2. 35(m, 1
H), 3. 77(s, 3H), 4. 30—5. 00(m, 2H), 5. 95—6. 10(m, 1H), 6. 95—7
. 05(m, 1H), 7. 18(d, J=8. 4Hz, 2H), 7. 30(d, J=8. 4Hz, 2H).
(E)—3—[(@R.58)—1—-@=TF /() —b—A—ruad=—/L)aly —
2— AT IV AT VT AT IV DAY,

(28, 5R) —2— (44— 7xz=)L) —5— ((E) —2— ARFI LR =/LE =)L)

vl —1—hVR R A=) =T F L RT L (2. 8g) DR /L (5m
L) ERIZ, 4N e —FERS =T LISk (19, 4mL) 3T F L., ZORIGIEE
50 C T30 R L7z, BOSHZTE Tl . s AR, begafFiz, fFbniz
A ER (2. Bg)  E=/LEEEE (1. 1mL) BE UM =F /L7 (3. 63mL) DDM

F (4OmL)ERIZ, =T o7 JRARF—R(1. 97TmL) Z0°C Tl FL., ZDK
S [N C 2R IR U7, ORI KRS | [EfE = L TRt L 7=, Bl

A I NS R KRR . Pk | S Fn A K CIATR Wit . K Aiig~ 27 1o
LTHEMEL WU PIRAMELT, B2 VDTN AT LIa~ 57 4 — (T H e —

FERE =T /L R) CHRL SR b A2, 2gZ2 MO IIRMEL T, Z0bo0

PEEIX L T OB THD,

ESI—MS;m,z 334[M —+H]. lH—NMR(CDCIS) § (ppm) : 1. 30—3. 20(
m, 6H), 3. 76 and 3. 79(s, 3H), 4. 60—5. 20(m, 4H), 5. 70—6. 20(m
, 2H), 6. 90— 7. 40 (m, 5H).

(38, 8aR) —3—U—rrpr-=/1)—2, 3, 6, 8a—F N —1H— (>R V¥
=34 DERE

(E) —3—[(2R, 5S)—1—(@B—77 /() —5—A4—run7z=L)E'alv

—2—AN]T VIR AT LT AT (2. 2g) DY/ A (100mL) ImikiZ. G
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rubbsfififif R = X —al (559mg) A, BHRIRPK T, Z DRI Z
SIRFRMBNE R L7z, POGHZ SIRIZRL , BOSHIZ N T /L 73 (4mL) 2N
DG E 2057 WHBHE LT, BOGHZIRE FIHEL SR E S VA VBT 00
R T = (T2 —FERTTLR) TREL R aW 1. Sgzte ik
WE LTIz, ZOBOOMPENIILL T DY T D,

ESI—MS;m,z 248[M —+H]. lH—NMR(CDCIS) § (ppm): 1. 70—1. 90(
m, 2H), 2. 05—2. 15(m, 1H), 2. 25—2. 45(m, 1H), 2. 90—3. 05(m, 2
H), 4. 20—4. 35(m, 1H), 5. 10(d, J=8. 8Hz, 1H), 5. 98—6. 04(m, 1H
), 6. 06—6. 12(m, 1H), 7. 00—7. 08(m, 2H), 7. 20—7. 28 (m, 2H).
(3S5.8aS)—3—(A—rmu7r= /W) ~FHERa R —5— A DEHRK

(38, 8aR) —3— (4—7/nnr=x=/l)—2, 3, 6, 8a—T F7ERE—1H— ARV
Y —3—F1 (1. 3g) DAZ /—/v (50mL) IERIZ, ik B4 (151mg) 2%, %
D SOz KB IR S COIF R Uiz, DU bR A4z AHEL
AW ETRE TIfE Uiz, Rl ES VTN T LI 57— (T E L — Bl
TFLR) TR, b aW 1. OgaktE ks L T2, ZobDDmMEE
LU T O THD,

ESI—MS;m,z 250[M +H]. lH—NMR(CDCIS) & (ppm) : 1. 50—1. 90(
m, 4H), 1. 90—2. 10(m, 2H), 2. 15—2. 50(m, 4H), 3. 52—3. 65(m, 1
), 5. 08(d, J=8. 8Hz, 1I1), 7. 06(d, J=8. 4Hz, 2H), 7. 25(d, J=8. 4H
z, 2H).

[(3S,8aR)—3—U@—uanaTdoe=)l) —5—FFXIFIFeRa{ NI —6—A

JVIBRARVEE VT LT AT ILDOE R

(38, 8aS) —3— 4—run7z=)L)~FHeRaf R —5—F (1. 0g) &
N, N, N’ | N —FrIAF N =T L7 (2. 05mL) DY 7aaAZ L (40mL
YRR, VAN AT LT (0. 763mL) Z0°CTH FL, EDEHE0CT3
O R L 72, BOGHRIZEY 3% (1. 36g) Z0°CTINA., DU Z [FIIR T405)
IR LT, BOGHRE K — T A RiliE TR 2KEHRITIN A, BEfE—F /L CThili L7z
o TR Z I NHE e S A Fn A K TR L, BOKREEE~ 7 %7 L TR | T
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TURAEL IV RIRERT,

BoNIYHE RO R =T L (20mL) IR 130°C T2 MR L 7, X
A SRR L B MR L AR e b A% 2. 5ghtTc, ZDbHDDOWYEAEIZLL
O THD,

ESI—MS;m,z 386[M'+H].
(E)—(3S,8a8)—3—(4—/nndoz=)l) —6—[3—ApFL —4— (4—AF )L —

1TH—AIF =L —1— AV~ DY F U IAF R A R —5—F v DA
54
3—=APFY —4— (4= ATV —1TH—AIFY = /b= 1 = A /L) N AT LT ER (87

5mg) L[ (3S, 8aR) —3— (4—/nmu7 =)L) —5—FF/FIFeRa A R)T
—6—ANVIBAREE V2T IVEAT V(2. 5g) DT M IERRT T (8mL) — =X
/=L (B0mL) IREEHRIZ, KIB(LY T D 2 (355mg) Z N A, £ 0 RUSHRE  H#
TSI CHREBIE L7z, BOGHRZ K AKIZHESR | BEF =T /L T L7z, il
AR AR YR L MKRiEE~ 2 7S TR | W IR L7, 7%
SVHFNAT BT AT TT 4= (T H e —FEETT L 5R) TR =i b EW
1. 43gZ A EREL T2, ZObOOWMEMITLL FO@m ThHo,
ESI—MS;m,z 448[M +H]. lH—NMR(CDCIS) & (ppm): 1. 66—1. 88(
m, 3H), 2. 02—2. 12(m, 1H), 2. 26—2. 40(m, 2H), 2. 30(s, 3H), 2. 6
8—2. 82(m, 1H), 3. 10—3. 20(m, 1H), 3. 76—3. 90(m, 1H), 3. 85(s,
3H), 5. 20(d, J=8. 8Hz, 1H), 6. 94(s, 1H), 7. 02—7. 16(m, 2H), 7. 12
(d, J=8. 4Hz, 2H), 7. 20—7. 34(m, 1H), 7. 28(d, J=8. 4Hz, 2H), 7. 7
2(d, J=1. 6Hz, 1H), 7. 76(d, J=2. OHz, 1H).
3—{4—[(3S,8a8)—3—(U—runrdz=)l) —5—FAFI/~FHVELRo LRI
= (BB —AVF AT N ] =2 ARF T =gl | = 5= AT — 1 — (FAR A+
SATN) —SH— A — )V — 1= AT 5 NIT VAR O AR
EREHRT ., /AT N H— ) T FINRAT 2 AR (43, bmg) , AVt T b
Vo A (50. dmg) BEXOWN, N—I A7 2L F L7 (4. 88 u L) D7 &R (

AmL) BHRIZ, (E) —(3S, 8aS) —3— (4—/nmn7==/l) —6—[3— A ¥ —4
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—(A—AF NV —1H—AIFY — =1 —AL) X VVTF U ~F N e AR
—5—A2(50mg) Z Mz, ZORGEE 60 C TR IR LT, BOSKZKn# .
BOGHER O ARG 2 HEL, AURZERE FIMEL7, R0y 7an g (2mL)
Wiz, N7 A g (0. 5mL) 2% ZO MG Z IR TR IR L 72, KOG
AT T IRAEL  FRIEZ WA RCL8Y VA N AT by~ 57 ¢ — (BRI
0. 1% N7 VA RFES A K—7Bb=RLR) CHEMG 2 L12I), FERE
HEM32megZ B [H AL LT, ZOBODOWPEMEILLL R D@ ThHoH,
ESI=MS;m,/z 558[M']. "H=NMR(CD OD) § (ppm) : 1. 70— 1. 90(m
, 3H), 2. 05—2. 15(m, 1H), 2. 30—2. 50(m, 2H), 2. 53(s, 3H), 2. 80
—2. 95(m, 1H), 3. 05—3. 20(m, 1H), 3. 85—4. 00(m, 1H), 3. 95(s, 3
M), 5. 18(d, J=9. 2Hz, 1H), 5. 96(d, J=12. 4Hz, 2H), 7. 18(d, J=8. 4
Hz, 2H), 7. 25(d, J=8. 4Hz, 1H), 7. 31(d, J=8. 4Hz, 2H), 7. 32(s, 1H
), 7. 59(d, J=8. 4Hz, 1H), 7. 62(s, 1H), 7. 69(s, 1H), 9. 45(s, 1H).
FE B9

3—{4—{(S)—4—[UR, 2R)—1—(3. 4—YI7NFAnTdr=)l) — 2%

Zet V] 6= ATF NN — 33— A XV ENRN— (27) — (VT ATt —2— T/ F

07 s )L =5 —AF )L — 1 —RAR/ A AT I —3H—ASHF— )L —1—A7
A PV A oEEEE DB

[{k33]
HO,
o
HO_?“OAN{’\N O\;/; F
HO ):J :

E O

(S)—4—[(IR, 2R) —1— (3, 4— 7 ) A a7 =)L) —2—tRuadl 7 at’ L]

—2—{1—[3—7nFua—4—(A—AF )L —1H—AIF /) — )L —1—A)L) Tx=)L




WO 2008/013213 142 PCT/JP2007/064637

[0238]

1=Z) = AF VT =6 = AT IVE R — 3= AV DERR
FRaBIAEFRED T IEIZED, 1 -7 n®—3, 44— 7 4B roa s R e

LC, RELAOW. 15g%15%7-, ZOLOOMPEEITLL FOMEYTHD,

lH—NMR(CDCIS) § (ppm):1. 31(d, J=6. 4Hz, 3H), 1. 41(d, J=6. 8Hz

, 3H), 2. 20(d, J=6. 4Hz, 1H), 2. 30(s, 3H), 3. 15(dd, J=12. 8, 9. 6H
z, 1H), 3. 57(dd, J=12. 8, 2. 4Hz, 1H), 4. 42—4. 48(m, 2H), 5. 38(d,
J=7.6Hz, 1H), 6. 80(s, 1H), 6. 97(s, 1H), 7. 12—7. 18(m, 2H), 7. 26
—7.31(m, 2H), 7. 44(dd, J=8. 4, 2. OHz, 1H), 7. 71(dd, J=12. 8, 1. 6
Hz, 1H), 7. 73(s, 1H).

3—{4—{(S)—4—[AR, 2R)—1—-@B. 4—V 7N A 7x=)l) —2—bRaXy

Zet V] 6= ATF NN — 33— A XV ENRN— (27) — (VT ATt —2— T/ F

07 s )L =5 —AF )L — 1 —RAR/ A AT I —3H—ASHF— )L —1—A7
A PV A oEEEE DB
(S)—4—[(1IR, 2R)—1—(3,4—> 74 a7z=)L) —2—kRax 7t /L]

—2—{1—[3—7Fdr—Aa4—(4—AF)L—1H—AIF V' —)L—1—A)L) T==)L
1—(Z2) = AF VT —6—RAF )LENR) L —3—42(100mg) , 70 AF L%
— X VT FIHRAT A (CAS No. 229625—50—7, 82mg) , AVt F I A
(95mg) BELUIPEA (0. 04mL) ®DME (5mL) {&i#E % 80°C T2he B L7z, X
SRR IR E TR L, BT FIR#E L7, 1072k mmsi/L A (1mL) iR
(2, TFA(ImL) ZMx , ZDIRAWZ SR CIRAMBIR U7, BOSIRZ T T A
L. B Z WA RCL8I VAT N T Lo~ N5 74— (B 0. 1% 7L
FREHBREA K—7Br=RLR) TR HZEIC I, B EMI0me 215
7o ZOHDODOYHEEIZLL T D) THD,

ESI—MS;m,/z 582[M ]. lH—NMR(CDSOD) § (ppm) :1. 25(d, J=6. 0
Hz, 3H), 1. 41(d, J=6. 8Hz, 3H), 2. 54(s, 3H), 3. 18(dd, J=13. 2, 9.
6Hz, 1H), 3. 82(dd, J=13. 2, 2. 4Hz, 1H), 4. 40—4. 48(m, 1H), 4. 51
—4. 61(m, 1H), 5. 53(d, J=7. 6Hz, 1H), 5. 93(brd, J=12. 4Hz, 2H), 6
. 74(brs, 1H), 7. 16—7. 24(m, 2H), 7. 30—7. 38(m, 1H), 7. 52—7. 64
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[0240]

(m, 3H), 7. 83(d, J=13. 2Hz, 1H), 9. 53(s, 1H).

SERBI10
3—{2—ArFL—4—[(6S,9a8) —4—FF/—6—(3,4, 5—HRN)7)Anrdz=

) ~Fheiak Vo — BE) —AUVF AT NN T ez —5—AF )b —1— (R

AR T XL AF L) —3H—AIX ) — )L —1 =AU N7V A afiEfetE 045k
[k34]

1—A4—TeE7FIL)—2—(3, 4, 5—hMN7)1Andz=))—2 3—vRz—

1H—EU —4—F L DERY
Tetrahedron Letters19864FE2784549— 4552 H 0D FIEIZHET T, 4—

AT BT (1. 52mL) &3, 4, 5— N7 LA 07 ==L/ R LT 2w AR (
0. 3M, THFH, 50mL) BE 4 — 7 mE7FUNLrmF AR (1. 74mL) bR
{bEWEL. 02gf37-, ZOHLODMPEMEITZLL T DY THD,
lH—NMR(CDCIS) § (ppm):2. 24—2. 31 (m, 2H), 2. 77—2. 88(m, 3H),
3. 06—3. 18(m, 1H), 3. 51—3. 55(m, 2H), 5. 48(brd, J=8. OHz, 1H),
5. 98 (brs, 1H), 6. 82—6. 90(m, 2H), 7. 72(brs, 1H).

(4SS, 9aR*k)—4—(3, 4, 5—MI7NFAnTr= ) ~FHeRaX )V —2 6
— VA DER

Journal of Organic Chemistry19934E58%4198—4199H D ikl

LT, 1—(4—"Texer7TYL)—2—(3, 4, 5—MN7)4a7z==)L)—2 3—
tRR—1H—EVY > —4—F2 (1. 15g) LRI 7T F /AKX (973 p L) BIO

AIBN (201mg) 2>HFELEW331mg%57-, ZObL0OOYEEILLL oMWY T

»H5D,
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lH—NMR(CDCIS) § (ppm):1.61—1. 69(m, 1H), 1. 72—1. 82(m, 1H),
1.87—1.97(m, 1H), 1. 99—2. 07(m, 1H), 2. 23—2. 31(m, 1H), 2. 39
(ddd, J=14. 8, 3. 2, 1. 6Hz, 1H), 2. 47—2. 57(m, 2H), 2. 81(ddd, J=1
5.2,7.2,0.8Hz, 1H), 2. 92(ddd, J=15. 2, 2. 4, 1. 6Hz, 1H), 3. 52—

3. 59(m, 1H), 6. 45(brd, J=7. 2Hz, 1H), 6. 88—6. 92(m, 2H).

(6S%, 9aR*k) —8—bRrX —6—(3, 4, 5—MNIA 7)) A4/ ¥R

X)) —A—F DL

(6S%k, 9aR*k)—4— (3, 4, 5—RN)7/Fdr7z=)L)~FHrRax ) —2,
6—A4(331mg) DAZ /—/L (10mL) Iz 0 CITm AL . O SUNEIZ KSR
{bARD T NIT L (64, 1mg) ZINZ ., & DG E —RpBHEYR L7, RIGHKRIZKES
F OB =T LA INZ, G Z Bl LT, D7 A e 2 fafn i K ovkis L
KBRS~ 7 R D ST | B TR L HL L3 — LR 340mg A Az,
ZOHOOYHEMILLL T DY Th D,
lH—NMR(CDCIS) § (ppm):1. 57—1. 64(m, 1H), 1. 70—2. 00(m, 3H),
2. 00—2. 12(m, 1H), 2. 20—2. 60(m, 5H), 3. 28—3. 35(m, 1,/2H), 3
. 81—38.89(m, 1H), 4. 23—4. 26(m, 1,/2H), 5. 91 (brd, J=6. 4Hz, 1,/
2H). 6. 15(brd, J=4. 8Hz, 1,/2H), 6. 80—6. 94(m, 2H).

(6S3k, 9aS%k)—6—(3. 4 5—F)7)NA T =)L) F A Rax )0 —4—
AL DERR

(6S3k, 9aR*) —8—bRmE¥%> —6—(3, 4, 5—N7/Far7z=)L) /7R
XV —A4—F2 (161mg) DAL AT L2 (5mL) IR Z 0 CITHmEIL . F D
HRIZN) =F LT (450 n L) BEORAZ o Z)VIR= v/ T AR (125 p L) Z#0 %,
SR S8R C AR LT, BOSIIOK B L ORI = L2 N2, AH%E %
SYER LTz, AFHN T AR A F A K TR L BOKEREE~ 7 R AT S
IR FRAR L HLAS LR % 203me ST, DA LR 203mg ONMP (5
. OmL) IR FLARY FE T MY A (204mg) 2%, SIS Z 100 CETHIES
B 2RERARIR L2, BOSIRE BRI R U2 . SOSHRIZ KB JOWEE =T L%
Iz, BB E LTz, fRHIT A B A faf S K TURR L, KR ~ 2%
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LTRSS T PIRFE LT, RIS A VTN AT Lm0 — (R T
B~ — BT L R) TR 22 SIC KV REL S T Imeg 24572, ZD
DOYMEMILLL T O TH D,

lH—NMR(CDCIS) § (ppm) :1. 38—2. 00(m, 6H), 2. 10—2. 22(m, 1H),

2. 25—2. 34(m, 1H), 2. 42—2. 62(m, 2H), 2. 74—2. 80(m, 1H), 3. 19
—3. 30(m, 2H), 6. 00—6. 05(brs, 1H), 6. 79—6. 83(m, 2H).

(E) —(6S%, 9aS*)—6—(3, 4, 5—M7/NArTr=/1) —3—[3—AhF —

4— Q—AF )L —1H—A3IF S — )L —1— (L) X UF A7 ZeRak U
—A4—F DL

(6S3*, 9aR*)—6—(3, 4, 5—N7)A a7 z=)L)trxeRkax /) —4—
A2 (79mg) DTHF (2. 0mL) %12, 0°C FLDA (1. 5M THF¥%#K., 372 1 L)
AT, FDRIGSHEZ O C TR 7214 . £ DRISRIZ3— AFT —4— (4
—AF ) —1TH—AIFY — )L —1—A)L) XX T/ TER (66. 4mg) DTHF (1mL
VA INZ T2, ZORSHAZO0CTESIZI0 B | RUGHIITAK , HEfR =T /L%
INA AR 3Bl LT, 50T AT 2 il ~ 7 0 o S CHzIR S | JBUT T I
FTHZEZED T VR — MR8 8 mg 157, ML VR — LA IR (88mg) ™
HAb AT L2 (3. OmL) IRZEOCIZIHIL . 2O SOSHKIZN =T L7 (147 1 L
) BIORZ L ZNVAR= N0 AR (40, 9 u L) ZINZ 0 Oz =B T2k -
YR LTz, ROSHRIZ T N AR TR (28%  AZ ) —VIRHKR, 102 1 L) BLOR=X
J— (1. O0mL) Z M4, BOGHZE IR TA05 MBI L2, O IGNRIZKBLIO
HEfe = F VN A AHIEE R LTz, (SO A B 2 R B K CHE L I
IR~ 27 D I CHESR S | W MR LT, RIEE S U N T 8 oa< b5
T — (L~ — [l =T /L R EEB T L — AZ ) — L R) TR
HZEZED T VR — A IR E R G M EDRGW T2melt iz, HOIZR
HWT2mgm RO AT L (3. OmL) IZERESE | FUGSRZO CETHHIL, %
DFOGEHRIZN) T F T (147 n L) BEOAZ A= 72T AR (61, 3 L)
wINA % DPJSHZ B CTARF 15 3BT, SOSHIZ T R LA R (28
%, AZ )=V, 102 p L) BLOTZ /—/L (1. OmL) 2%, KIGHEZ =R T
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QW 53R LT, Z ORISR B L OWEE =T V2 0%, AHEE /il L=
o MFOIVTZAHEIE 2 FFN K TR L . KIS ~ 7 R0 L TR | IUE T
WAL T, TR AV SN AT B a~ N 57— (VR ~7 5 — [l =
NWRDHEHRTT )V — A7 ) — )L 5%k) TR 52 LI X0 G%54. Omgfi/z,

ZOHLODOYEEIZLL F OO THS,

lH—NMR(CDCIS) § (ppm):1. 51—1. 80(m, 5H), 1. 88—2. 06 (m, 2H),

2. 26—2. 34(m, 1H), 2. 33(s, 3H), 2. 69—2. 76(m, 1H), 2. 86—2. 96(
m, 1H), 3. 40—3. 46(m, 1H), 3. 88(s, 3H), 6. 12—6. 16(brs, 1H), 6. 8
6—6. 91 (m, 2H), 6. 96 (brs, 1H), 7. 03—7. 05(m, 2H), 7. 26—7. 30(m
, 1H), 7. 78—7. 84 (brs, 1H), 7. 83(s, 1H).

(BE)—(6S,9a8)—6—(3. 4, 5—M)7N A T7x=)1) —3—[3—ApF>—4—(

A—ATF N —1H—ASEZ— )L —1—=A)L) XL VT A7 FeRaX ) —A4—

T BIORE)— (R, 9aR)—6—(3. 4, 5—FM)7) A7 x=)l) —3—[3— A}

Fy—A4— @ AFN—AH—AIF =) =1 = ) R PV F N F I e ak )

Vor —A—F DR

R THELNTTEIRO (E) — (6S %, 9aS%) —6—(3, 4, 5—N 7147z
=) —3—[8—AF Y —4— (4— AT )L —1H—AIF =L —1— A1) DY
FLNFrEeR X UV —A4—F (54mg) ¥ AE/LRICHIRALPAK ' AD
—H (2cm X 25em : BBEH ; ~FHo 8 ) —)L=50:50) 12 THHL , fREFIFH
6. 653 DIRBIEETENEMR (18, 6mg; >99%ee) BL ORI 7. 8/ DR B
EEPER (21, Omg; >95%ee) 24572,

TREFIFRT6. 65> DR FATEMEAR OB LL F OB TH D,
lH—NMR(CDCIS) § (ppm):1. 51—1. 80(m, 5H), 1. 88—2. 06 (m, 2H),
2. 26—2. 34(m, 1H), 2. 33(s, 3H), 2. 69—2. 76(m, 1H), 2. 86—2. 96(
m, 1H), 3. 40—3. 46(m, 1H), 3. 88(s, 3H), 6. 12—6. 16(brs, 1H), 6. 8
6—6. 91 (m, 2H), 6. 96 (brs, 1H), 7. 03—7. 05(m, 2H), 7. 26—7. 30(m
, 1H), 7. 78—7. 84 (brs, 1H), 7. 83(s, 1H).

TRFFIFR] 7. 80> DR FATE VAR OB LL F OB TH D,
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[0246]

lH—NMR(CDCIS) § (ppm):1. 51—1. 80(m, 5H), 1. 88—2. 06 (m, 2H),
2. 26—2. 34(m, 1H), 2. 33(s, 3H), 2. 69—2. 76(m, 1H), 2. 86—2. 96(
m, 1H), 3. 40—3. 46 (m, 1H), 3. 88(s, 3H), 6. 12—6. 16(brs, 1H), 6. 8
6—6. 91 (m, 2H), 6. 96 (brs, 1H), 7. 03—7. 05(m, 2H), 7. 26—7. 30(m
, 1H), 7. 78—7. 84 (brs, 1H), 7. 83(s, 1H).

3—{2—ApHT —4—-[(6S, 9aS) —4—AFV—6—(3, 4, 5—RNT7NFAn7=-=

Ju) —~FHeRnd ) — (BE) —AVF AT N [Tz} —5—AF )b —1—(

IRAR ) AF L AT IV) —SH—AIFZ =)L —1—AT L NIV AOEEREE O AR
SR 1 L REED ST IET, (BE) — (6S, 9aS) —6—(3, 4, 5—N7 A4 n7==/L

) —3—[3—ARFT —4— (4— AT N —1H—AIFZ Y — L —1—A ) R D)5 ]

FUFeRaX )P —4—4 (130mg) 1, Katlb A W28mgz M fE kL T

¥z, ZOBDODOYPEEIZLLT D TH D,

ESI—MS;m,z 592[M 1. lH—NMR(CDSOD) § (ppm):1. 56—1. 78(m

, 3H), 1. 88—1. 98(m, 1H), 2. 02—2. 12(m, 1H), 2. 38—2. 45(m, 1H)
, 2. 53(s, 3H), 2. 74—2. 83(m, 1H), 2. 90—2. 98(m, 1), 3. 50—3. 5

7(m, 2H), 3. 66—3. 68(m, 1H), 3. 97(s, 3H), 5. 93(d, J=12. 3Hz, 2H
), 6. 01(brs, 1H), 7. 01—7. 05(m, 2H), 7. 21(d, J=8. 4Hz, 1H), 7. 31(
s, 1), 7. 60(d, J=8. 4Hz, 1H), 7. 68(s, 1H), 7. 75(s, 1H), 9. 42(s, 1

H).

FEhafs11

3—{2—ApFT—4—-[(4R, 9aS) —6—AFV—4—(8, 4, 5—NT7 A a7>r=
J)ASFHEREEVR[2, 1—cl[1, 4]FFH 0 — (TE) —AVF L AF N T x =)L
=5 AT N — 1 = RARIAFL ATV —3H—AIF =)V —1 =AU L TV

Ao FEFEE D5 Rk

[{k.35]
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F
F F
0 i H
O
o~
QI‘D /S N+/N H 0
/\\O F
HO' bH )// F\N)ko_
F

(S) =5 —_U NN F X ATFILEILRY —3—F L DERK

(R)—(+)—2—7/)—3—U U NFFy—1—71) )—1(10g) DR (
100mL) B L O28UE KA T M LK E# (100mL) DIRBEHIZ, Kin T, 7
2ET BT NI TAR (5. 06mL) N A7z, #DRIGHKEZ 0 C T30 Mg L=t
L EBIZ60°C TR MBI LT, RO EEIRIZRLZ#, Mo —THFE (1:1) I
BWREINZ ., AHREE B LT, ST A HE L KMEE~ 7 32 LTz
BUE FIRRE LT, Bt E S D PN AT B N T 4 (R~ 5 —
MEf T T /L R) TR, LA WE 1. 36gi572, ZOLODOMPEEIZLLT Ol
NTHD,
lH—NMR(CDCIS) § (ppm) :3. 42(t, J=9. 2Hz, 1H), 3. 54(dd, J=9. 2, 5
. 2Hz, 1H), 3. 62(dd, J=12. 0, 6. OHz, 1H), 3. 75(m, 1H), 3. 86(dd, J
=12. 0, 4. OHz, 1H), 4. 12(d, J=16. 8Hz, 1H), 4. 18(d, J=16. 8Hz, 1
H), 4. 53(s, 2H), 6. 29(bs, 1H), 7. 28 —7. 40(m, 5H).

(S) =83—_ VNAFLATF N —5—FFVENRI S —4—FVR AR Z—3 %)

7 F )L AT IV DEEL

(S) =5 —_UUNFFU AT LENR) L —3—A4 (1. 36g) DT ER=RI/L (2

SmL)EWIZ, N T L7 (1. 72mL) BELOA = AF L7V (189mg
) BLOWE =y VT F D ANRF—0 (2. 028) ZINZ T, % DRIGHEZ =R T
2RFFIEHR L7284, 2 ORGSR SRk EFERR = L2 N % A HIE % il L
2o PO A MR Z MAKGRE~ 7 2D NTHAER S T TR L7, ks
AT NHT LI TT 40— (R ~T7 5 —HEig =T/ %) THIELL , R8



WO 2008/013213 149 PCT/JP2007/064637

[0248]

[0249]

{bEWEL. 65gf37-, ZOHLODMPEMEITZLL T DY THD,

lH—NMR(CDCIS) § (ppm) : 1. 50(s, 9H), 3. 57(dd, J=8. 8, 4. 8Hz, 1H)
, 3. 68—3. 75(m, 2H), 4. 08—4. 28(m, 4H), 4. 53(d, J=12. OHz, 1H),
4. 58(d, J=12. OHz, 1H), 7. 25—7. 36 (m, 5H).

()= 1= NFF AT —2—[2—FFV/—2—(3, 4, 5N T7NFA0Tx

SV BT IV NS A=y VT T )L AT IL DAL

< X (249mg) DY T )Lm—TF L (5mL) BREWKIZ, 1 —7 1E—3, 4,
5—RITZ AR B (446 1 L) Z40°CTIOMT TR FL, £ DGR Z40
CTIRFEHBRL -, 20w E, (S) —3— XU UNA XV AT )V —5—FFVE )L
R —A—HNWRE Z—2 )T T )L AT )L (1. 1g) DT F7ERr75(30m
L) THIZ—40°CTLOZ0:T Tl F L, F DS Z —40°CTLRFEITFE L7, =
ORI BT S fafi b7 =0 DKIEIRE — 40°C TN, BOGTRZ SR
RUTZ, BOSBICHERR =T V2 N, AR Z i LTz, FEb i A e 2 fafn &
WK TUEE# | BoKRiEE~ 7 R0 TR U R L7z, ik a2 Va7
AT LI NTTT = (NTZ o —HER TV R) TRML  EELE % 952mg
Flz. ZOBODYMEEIZLLT D THD,
lH—NMR(CDCIS) § (ppm) :1. 43 (s, 9H), 3. 54(dd, J=9. 2, 6. 0Hz, 1H)
, 3.61—3. 71(m, 3H), 3. 96(m, 1H), 4. 51 (s, 2H), 4. 61(s, 2H), 5. 02
(m, 1H), 7. 21—7. 35(m, 5H), 7. 50—7. 62(m, 2H).

[(3S, 5R) —5—(3, 4, 5—RM) 7L AT =)L) F/LR) —3—AIL]AZX ) —)L

PR
{(S)—1—_V N FFTAT N —2—[2—FF/—2—(3, 4, 5—R)7) 47
T ZV) TRV TN F—x VT TV ATV (3. 55g) DEFRT
F 71 (30mL) BT, ABUE NS — WEliE — T /LR (30mL) Z =R TNA -, 20
B SRR T IRFIRIS R L7288 | UE TR L 72, FFbI T2k A% ) — 1 (50
mL) %HRIT, 10% /3730 5 — k3 (50% 3 Kb, 167mg) A Z ORISR E
VREFPR T B TSI TR L7, BUSET DATV0 LRFEZIEEL . I8
W2 VT IR L T2, fROAVT RIS, AR R IR 6 T N LK IR S HEE =T L
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Nz, AIEZ LT, SO AREEZ K T L K i~ 2
AT LTHIER S T NIRME L7, BRI E S VA TN T b~ 57— (B
L~ — [l T L R) TREL , KL S WE 1. 52gf%7, ZDHDDY
PEAEIZLL T oY TH D,

lH—NMR(CDCIS) § (ppm):3. 13—3. 22(m, 2H), 3. 34(dd, J=10. 8, 10
. 4Hz, 1H), 3. 53(dd, J=10. 8, 6. 4Hz, 1H), 3. 67(dd, J=10. 8, 4. OHz
, 1H), 3. 77(dd, J=10. 8, 3. 2Hz, 1H), 3. 85(dd, J=10. 8, 3. 2Hz, 1H)
, 3. 96(dd, J=10. 4, 3. 2Hz, 1H), 7. 02—7. 25(m, 2H).

1—[(3S,5R) —3—ERaF AT/ —5—(3, 4, 5—p 7N A T =)L) FEI)LIR

Vo —A— AN 11— (B=—TF —1—3) DEEL

[(3S, BR)—5—(3, 4, 5— N7/ A7 ==/L)E /LR —3—A)V]AZ )—)L
(1. 52g) OTHF (50mL) %iE i, B = /L (0. 784mL) #BOPCI(2. 35g) &
VT /L7y (1. 71mL) ZNER IR CTINZ 72, &0 SR E SRR C2REM R L
Tt . BOSHIZ 1 BUE S K Bl Sl = v 2 N A, A % Bl L7, 155h
Te G HE 2 VBLUE KER (LRI KBS R SR B K TR BER L . BE KA~
7RI LTI W PR L7, BIEEZ VTN AT L oa~ T 57 40— (B
R ~7 2 — iR =T L 3R) THRL | RELAEWZ 1. 66gf372, ZDHDOD
WPEEIX LA T 0D TH D,

ESI—MS;m,z 316[M +H]. lH—NMR(CDCIS) § (ppm) :3. 30(m, 3H)
, 3. 46(m, 1H), 3. 65(dd, J=12. 0, 4. OHz, 1H), 3. 76(dd, J=12. 8, 4.

OHz, 1H), 3. 80(m, 1H), 3. 99(d, J=12. OHz, 1H), 4. 48(d, J=12. 8Hz
, 1H), 5. 15—5. 29(m, 2H), 5. 64(m, 1H), 6. 01 (m, 1H), 7. 25—7. 30
(m, 2H).

(E)—3—[(3S,5R)=4—@=TF /AN )—=5—(3, 4, 5—MT7Fur==/l)

AV — 3= ANV T IV BRAT LT RAT LD AR

ATV ZLHEF TR (0. 576mL) DY /aa A (A0mL) iRz, —78°CTA
7R (0. 664mL) 2 F L, SOGHEZ [RIE C2000 ML=, ZORI&
Wiz, 1—[(3S, 5R) —3—tRuF i AT /L —5— (3,4, 5— N7/ Fa7-=/l)
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[0252]

[0253]

FENVR =4 —AN]—(3—T T —1—4>) (1. 6g) DY/ AZ (10mL) &
Wa —78°C T FL. MUSHZ [FIR T30 B LIz, ZORIGIRIZ N =T L7
(3. 5AmL) & F L, Wiz — 78°C T304 Mt L7, BRIz it 7
Fm WKIEIRZE N Z 7o BRI AR L | BER =T L2 Nz A 2 4Bl L7,
A E % R K TR L IKBRE~ 7 R D W THER R | UE N IRAE 952
LIZE T VTR R E ST, BUATOLRAR 727 —R (1. 46mL) OTHF (35
mL) EDMF (8mL) IBAEHRIZ, KFL TN L (A0%IRT VA ANER, 0. 30
Ag) Z#0°CTMA, FUGHRZ =R T30 MHBEE L7z, ZORIGHRIT, Riist RO
L7 LT ERROTHE (5mL) IE#Z 0 C TN A | &0 Sk % 32 1R T304y fl i #:
L7z, BOSBIT SR L 7 =y LRGSR EBERE =T Va2 INA AR Z Bl L
720 POV A IE % BRI~ 2 R D S TR L WUT PIRAE L7z, Rl E )
AT NHT LI TT 40— (R ~T7 5 —HEig =T/ %) THIELL , R8
bW 1. 24gf37z, ZObOOMPEIZLL F DY ThD,
ESI—MS;m,z 370[M' +H.
(AR, 9a8$)—4—(3. 4, 5—MT7AABTx=N)—3 4. 7, 9a—FIFrRr—1H
—EVUR[2, 1—cl[1, 4 AFH T —6 AL DERL

(E)—3—[(3S, 5R) —4—(B3—77 /(L) —5—(3, 4, 5— N7/ F 17 ==

W) ENIR) Y —3—AN]T VVVEEAT NV EAT V(1. 24g) DY 7 AF L (100m
L) ¥&IRIZ, Grubbsfiilit-th R =R —a (285mg) %, HEFHE T,
ZOROGHZ 1. SIFINEETR L 7o, POz SRR L, BOSHIZN =5 L7
> (BmL) Z#MNx ., FDIR A 10538 LT, SOGHRZ T FIRARL | 7Rl a2 )
T NHT IO NT TT = (T Z o —HE T /L R) TR R b Aa k25
OmgZ 37z, ZObDDYIWEEILLLT DY TH D,

ESI—MS;m,z 284[M +H]. lH—NMR(CDCIS) § (ppm):2. 91—3. 11¢(
m, 2H), 3. 62—3. 69(m, 2H), 4. 06(dd, J=11. 2, 4. OHz, 1H), 4. 22(d
d,J=12.0, 3. 2Hz, 1H), 4. 50—4. 60(m, 1H), 4. 76—4. 80(m, 1H), 5
. 57—5. 61(m, 1H), 5. 93—6. 01 (m, 1H), 6. 83—6. 95(m, 2H).

(4R, 9aS8)—4—(3, 4, 5—F)T7N AT z=)L) ~F YR UR[2, 1—c][1, 4
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[0255]

AT —6—A DL

(4R, 9aS) —4— (3, 4, 5—MN7Ar7==/1) =3, 4, 7, 9a—T h7ERr—1
H—tVUR[2, 1—c][1, 4]4FHT > —6—42 (250mg) DAZ /—/L (6mL) ik
12, BB 42 (20, 1mg) Z2NA., £ ORISR EKFFAK T, ikl C2lEHHBE L
oo RISHRZEETA O L | WA HUE T ML . Rk &Y 252mga 157,
ZOHOOYHEMILLL T DY Th D,

ESI—MS;m,z 286[M +H].
[(4R, 9aS) —6—AF%V—4—(3, 4, 5—MNI7NVFuTc=/L) A 7FRabt VR 2

L1 —cl[1, 414X —T7— AV RARUEY =T )L T AT )LD E L

EEFPK T, (4R, 9aS) —4— (3, 4, 5— N7 A 7 z=/L) ~FHeRnEY
F[2, 1—c]l1, 414 %P+ —6—A2(252mg) EN, N, N°, N" =TT AF /1
TFL YT (0. 466mL) DAL AT L2 (6mL) IEHKIZ, 0°CTAV{LM AT L
2 7(0. 188mL) ZNNZ., & DRISHEZ KM T 305 BRIz, £ D RKILHRIZ,
Kim T, 23U (336mg) N4, & DBOSHZ K E T IRFRIEEE L 72, SOSHRIZHE
fip =T L T AR N D MARUKER I A AR A Bl LT, DT
J& 2 A K YRS L | B~ 27 %o 0 W CHEIR S | BT NI T 22 L2k,
=Y B EER T2, FONTEY FRICH) RN =F /L (B3mL) A, IRE
Z120°CC2RERIIBHR LTz, PO A RIRE TR L7 BOSHZ T T ifE 9
LZEIZEY, REULEW3T2mgZ T2, ZOSDODOMEIZLL T O Th D,
ESI—MS;m,z 422[M —+H].

(E) — (4R, 9aS) —7—[3—ArFv —4—U—AFNV—1H-AIF/—)L—1—A

I )T 1 —4— (3, 4, 5—R) 7)) A a7 =)L) ~FHreRa R[22, 1—c¢]
[1, 413 —6—F L DEFE
[(4R, 9aS) —6—AF/—4— (3, 4, 5—N7)Fd a7 xz=/)L) A 7ZeRat’ )R

2, 1—cll1, 4]A4FVr —7— AN ]RAR Y =T )L A7 )L (372mg) &3 —
AFY —4— (4—AF N —1TH—AIF Y — L —1—A L) XU XT LT ER (229mg
DT 7eRE 77 (6mL) 2 )—/L (2mL) OIRAERIZ, SIS TOKER{LYF
U L—IKF# (63. 4mg) ZINx., %0 RIGHRE FE R C2Re MR L7z, &0 IGHK
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\ZHEf =T L LK E N Z AW % R Uiz, A S 2 fafn i K I T Lz, 45
SN ARIEZ R~ 7 20 LT | T FIEL 7, IREZ VT 5
LT 57 40— K ra~v by VANH I~ 5 o — FElg =T L %)
TR Az LI, BEILAW163. 2megzfSi=, ZOHLOOWMHAIZLL T il
NTHD,
ESI—MS;m,z 484[M —+H]. lH—NMR(CDCIS) 5 (ppm) : 1. 60—1. 75(
m, 1H), 1. 96—2. 02(m, 111), 2. 30(s, 311), 2. 72—2. 83(m, 1), 3. 1
2—3.20(m, 1H), 3. 62(t, J=11. 6Hz, 1H), 3. 86(s, 3H), 3. 86(dd, J=
4.8, 12. 4Hz, 1H), 3. 96(dd, J=4. 0, 11. 6Hz, 1H), 4. 10—4. 17(m, 1
M), 4. 32(dd, J=3. 6, 12. 4Hz, 1H), 5. 02(dd, J=3. 6, 4. 8z, 111), 6.
93—6. 94 (m, 111), 6. 96—7. 05(m, 4H), 7. 26—7. 29(m, 1), 7. 73(d
,J=1.6Hz, 1H), 7. 76(d, J=2. 4Hz, 1H).
3—{2—Ap%> —4—[(4R, 9aS) —6—AFV—4—(3, 4, 57N AuT ==
ISP EREEVR[2, 1—cl[1, 4] 3%V — (TE) —AVF L AF /T x =L
=5 —RAF N —1 = RAR AR ATV —SH—AIF =V —1 =AU L TV
A e WEREHE DG RY

(E) — (4R, 9aS) —7—[8—ArF v —4— (4= AT NN —1TH—AF YV — /L —1—

AR F ] —4— (3, 4, 5—RN 7 F 7 == L) ~FH R )R[2, 1—
clll, 4lAxHr —6—A42(25mg) DDME (1mL) ¥iRIZ, 7aaAF Lo —
XTI T NHEAT 2AF(CAS No. 229625—50—7, 20. 1mg), V(b I

2 (23. 2mg) BIIPEA (8. 86 n L) &M%, 80°C T2WMf#R L7z, MGz =
HEETHIM L, BT FIRMEL -, fb =l o7 aadL A (0. 5mL) IEiEIZ, TR
A (0. 5BmL) &M% ZOIRG W% R T2 R Uiz, SOGHRZ T N IEAFEL |

FRWZ WA RCL8I VAT N AT L~ N 57 40— (BRI 0. 1% N7 A
FEfe o K —7Bb=NILVR) TR 2281280 LAY (10, 5) mgaf
7o ZOHDODOYPEEIZLL T D@ THD,

ESI—MS;m,z 594[M 1. H—NMR(CDSOD) § (ppm):1. 63—1. 73(m
, 1H), 2. 00—2. 03 (m, 1H), 2. 53(s, 3H), 2. 82—2. 90(m, 1H), 3. 09
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—3. 14(m, 1H), 3. 62—3. 68(m, 1H), 3. 89(dd, J=12. 4, 4. OHz, 1H),
3. 95(s, 3H), 3. 9—3. 98(m, 1H), 4. 26—4. 32(m, 1H), 4. 40(dd, J=3
. 6, 12. OHz, 1H), 5. 04(s, 1H), 5. 94(d, J=12. 4Hz, 2H), 7. 10—7. 15
(m, 2H), 7. 22(d, J=7. 6Hz, 1H), 7. 31(s, 1H), 7. 59(d, J=8. 4Hz, 1H
), 7. 66(brs, 1H), 7. 68(s, 1H), 9. 43(s, 1H).

FEhe 12

3—{4—{(8)—4—[(UR, 2R) —2—kRpF—1—-(3,4, 5—FT7 A a7r=
V) FEE L] —6—AF )L —3—FXVENR) L — (27) —AVTF L AT )L} —2— A]
XL Tl —B—AF N —1— RAR/ AR AT V) —3H—AIF ) — /L —1—
A N7V A ol O& R

[{k.36]
HO,
o
W E:
XN
0\:) .
0 ol

MeO
?f
HO;P\ /\%}\ N

1, 2, 3—N7ndn—5—((E) =7 =)L) VP DL

BHERHK T, 1—72E—3, 4, 5— N7/ A P (8. 5g) BLUtrans —
1— 7 —1 — AR e (4, 1g) DVAFH(95mL) &K (5mL) EDIRE
W~ TEIFR AN T 22 )VIRAT 43700 1 (0) (4. 66g) L7 kBT L (2
1. 4g) ZINx., £ DRGSR Z S0 CTORFHIFEHEL 72, BOSHEZ BIRITRLIZ %, ~
T LREMA NEWEREE LTz, IBIROA L Bl | Sh - AikEZ K
TUEHE S NEWZ PR 5 Uiz, 182 /K 3 L O A oK CIER PR L, Bk
i~ 27 20 NTHR S | BT PIRME LT, RIS E S VAT VAT hra~ 57
A= (AFH) TR Bl RELAEWS. 83g% 1%,
lH—NMR(CDCIS) § (ppm) : 1. 88(d, J=6. OHz, 3H), 6. 18(qd, J=6. 0, 1
6. OHz, 1H), 6. 24(d, J=16. 0Hz, 1H), 6. 85—6. 96 (m, 2H).
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[0259]

(1S, 28)—1—(38, 4, 5—RI7 A7 =) S —1, 2— 4 — )L DA

KLl AD—Mix— « (47. 5g) EAZ L Z/LRFIR (8. 22g) DF—I ¥ )—7
=/ (170mL) &K (170mL) IRGTIR~. 1, 2, 3— M 714 1n—5—((E) —
TaRgL) RE (5. 83g) BINA, FDRIGHEE B CTHRAARRIRLT-, IRUNT,
PSR M e T RD 2 (51g) N A % O RS =i C LRI PR L 72, RS
WAL AT L C3lEbhH LT, A d - A E 2 2 B K ER L) R 2KV
T, KERILT R LB AL AT L TR U, AHEZ G 08, Bk
Wi~ 7 R0 NCHLER S WU TR L7, o b ks S V7 A5
Ly 5T 4 — (~F BT L =9:1—1:1) TR HZLICEY, FE
L& W5. 54g%137,
lH—NMR(CDCIS) § (ppm):1. 12(d, J=6. 4Hz, 3H), 2. 20(brs, 1H), 2.
79 (brs, 1H), 3. 78(qd, J=6. 4, 6. 4Hz, 1H), 4. 34(d, J=6. 4Hz, 1H), 6
. 96—7. 05(m, 2H).

(AR, 28) —1—F7YRF—1—(3, 4, 57N FuTr=/L) F /X —2—F—)L

PR

WHERFEHK T, (1S, 28)—1—(8, 4, 5—MN7guy==1) 7 —1, 2
— VAL (5. 54g) DIRIEY ATV (15mL) I§HE~, KL Lok (11
Omg) N4 £ DRIGHEZ 70 CTAS I FRLIZ, IRWT, 100°CF BIOGSIED
DIREEY AT VR E AT ThRE LTz, SHIT, IR~ EREEY AT /L (BmL) 2N
AT . POSHINDIR MY AT V2 R E T TRE LT, FRIE~THFZ A,
EDREMFDOREN 2T L TR LEL, IR Z T MEMT L2828, &
—RR—ME6. 13g% 4377,

ERFHK T BHLNIZ A —RR—MEODMF (20mL) #EiE~, /K (0. 5mL) ¥
FOTALTFIY L (1. 92g) ZINZ, FDRUGHZ110°C TRAEBHR U, RS
FEIICRL, ZORIGKIZY = F L o—T Va2 Nz, Az il L7, /b
AR | 7K (311) 36 L O A K CIER BRI L, KRR~ 27 R A CHEM
% WL T LT, SRR B SN BT DI NG T p— (~Feth Bl T
N=19:1—9:1) THMIHZLIcLD, FELEWS. 16g5157-,
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[0261]

[0262]

lH—NMR(CDCIS) § (ppm):1. 14(d, J=6. 4Hz, 3H), 1. 79(brs, 1H), 3.
97 (qd, J=6. 4, 4. 8Hz, 1H), 4. 42(d, J=4. 8Hz, 1H), 6. 96—7. 05(m,
2H).

[AR, 28)—2—tFRof%y—1—(3, 4, 5—MN7 A a7 ) T )L | hLN

U A =T FILZ AT ILDE R

EHRFFELT., (IR, 2S5) —1—7YR—1— (8, 4, 5—N71Aur-=/) 71
Ny —=2—F—/ (5. 16g) DTHF (76mL) {EHK~, N7 ==/LiRA7 17 (5. 8bg
)& NZ. & OO Z IR TLO MR Uiz, BOGIIZK (BmL) 2Nz, %D
JEWEZ60°C T3, BIHIFFR LTz, BOGSIKE EIRIZR L2, USRI Z—2 v
— T FNTH—RF—R (5. 35g) M A, E DI E IR TA5 MR LT, X
IR E TR PR L fb N R E S I D TN T L~ 57 4— (ML
FEfEmF L =9:1) TR 5210k, RELEWED. 88gfHiz.,
lH—NMR(CDCIS) § (ppm) :1. 07(d, J=6. 4Hz, 3H), 1. 41 (s, 9H), 4. 10
(brs, 1H), 4. 47 (brs, 1H), 5. 44 (brs, 1H), 6. 92—7. 01 (m, 2H).
4—=boZBEEE (AR, 2R) —2—F—3 Y V—TF X BNV TSI ) — 1 — A

FIL—2—(3, 4, 5= AT =)L) TFILTZRATILOEEL

EEFRAK T KB FIC, [(R, 2S) —2—tRed%y —1—(3, 4, 5— N 74
17z )V) S RE VI ANSIUE F =) =T FILm ATV (5. 88g) , 4—=h
2 BAEWE (4. 84g) BXOMN 7 ==V A7 4 (7. 59g) OTHF (100mL) &
N, AT AENNT VAR F T L —6mL) & L, OGS E SRR T2
IRFIFLFR LT BOGHRZ BT NIRAEL , BRI E S Y B SN AT b~ 57 1— (b
L FEB T V=97 3) THEL ., Gon i KEromy —~F TR F =
L—1ar 28280, REILEW6. 69g245377,
lH—NMR(CDCIS) & (ppm) : 1. 37(s, 9H), 1. 38(d, J=6. 4Hz, 3H), 4. 85
(brs, 1H), 5. 16(d, J=9. 2Hz, 1H), 5. 41(qd, J=6. 4, 6. OHz, 1H), 6. 9
2—7.01(m, 2H), 8. 16(d, J=8. 8Hz, 2H), 8. 29(d, J=8. 8Hz, 2H).
[AR, 2R)—2—bRad%y —1—(3, 4, 5—MN7nAnTd==)l) 7o )L | hLN

U A =T FILZ AT ILDE R
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[0263]

[0264]

4—=trZz B &5 (1R, 2R) —2—F—3 % )—TF S HILR=LTI ) — 1 — A
F)—2—(3, 4, 5—R)7rAr7z=)L) =T )L AT )L (7. 03g) DAZ ) —)L (9
OmL) &THF (10mL) DIR AT~ IRIEHVY LK (6. 43g) M E DB
A SR C U B ER Uz, BOSIRICERE =T /L K E N2, A HEZ il LT, 15
OV AR A A A K (28] T L, JEKRIE ~ 27 230 L TR | BT
TG, BN EE A~ F LT —F LR NZ REMEIEEL, B
fiLiz, R E S IS NH T LI~ 57 4— (M T /L =6:1) TH
P HZ81280, ZEEWA. 49821572,
lH—NMR(CDCIS) § (ppm) : 1. 28(d, J=6. 4Hz, 3H), 1. 44(s, 9H), 4. 01
(brs, 1H), 4. 48(brs, 1H), 5. 35(brs, 1H), 6. 90—7. 00(m, 2H).

[(IR, 2R) —2— (A —> % )—TF NI T 2=l TF= )L FF) —1—(3, 4, 5—

N7 AT T =)L) 7ot )L IV S i HA— v ) — 7 F )L XTIV DR

BHEFEHS T, [(IR, 2R) —2—kRu%y —1—(8, 4, 5—M74nr==/)
TN ANV A ) —T TV AT (610mg) EAIF Y — L (817
mg) DDMF (3mL) IR~ b F—> v ) =T F LT == 5 (2. OmL) %
AN TN, & DR Z IR TR R L 72, SOGIA~FE T LB X
OKEINZ ., AR Z B LT, oA E | TSRS, K, SRR IRk E
FRID LK I L O S K THER TG L BE K e ~ 7 13 Tz |
BE TIsfE LT, B VBTN BT LI N5 T p— (~Fth T L m—
T=49:1~19:1) TR 52 LIc kY, FEILEW684megatST-,
lH—NMR(CDCIS) § (ppm) :0. 95(s, 9H) 1. 13(d, J=6. 4Hz, 3H), 1. 47(
s, 9H), 4. 02(brs, 1H), 4. 46 (brs, 1H), 5. 34 (brs, 1H), 6. 69—6. 80 (m
, 2H), 7. 28—7. 46 (m, 8H), 7. 55(d, J=8. 4Hz, 2H).

(1R, 2R) —2—H— % )—TFF )NV =)L F= )L A% —1—(3, 4, 5—K)

TNFA T 2= L) SO T I DA

[(1IR, 2R) —2—Z— ¥V —TF NI T 2=V T= )b A —1— (3, 4, 5—Fh
VINFA T 2 =) T VNI U A=) —T T L2 AT L (370mg)

DAV AT L2 (2mL) W2, N7 VA afifE (0. 5mL) 2Nz, % O iz =
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[0266]

IR CLIRFHIBEER LT, BOSIRIC BRI R R /K 327 D 2K BRI = F /L 2 A
ABEE BT DIV A BRI A B R K TR D LK S HE L B A ERK
THERVES L= | WE P22 210k, #E(LAW275mez137-,
lH—NMR(CDCIS) § (ppm) :0. 93(d, J=6. 4Hz, 3H), 1. 02(s, 9H), 3. 81
(d, J=4. 8Hz, 1H), 3. 91(dq, J=4. 8, 6. 0Hz, 1H), 6. 88—6. 97 (m, 2H
), 7. 32—7. 46(m, 6H), 7. 57(d, J=8. 0Hz, 2H), 7. 55(d, J=8. OHz, 2
H).

S)—1—[UR, 2R) —2—F— ¥ V—TF)NI T =)L T AT —1— (8,

4, 5—RN)7 AT =)L) S )L 73 ) SN —2—F— L DA R

B R A (750mg) DY =T L m—F L (1mL) EERIz, (S) — (—) —
Fae LA %R (0. 1ImL) BEOUR, 2R) —2—F—3 ¥ ) —FF LTzl
TN AFT—1—(8, 4, 5—RN7 AT a=)L) a7 (212mg) DY
TF =7/ (ImL) Bk % A £ DRONHEE  ZEFRFHK T, BT, MBaE9®
U7z, BORBICHA AT L SkokE N, B LI, AHEZ2 R LT, KE
EHALAT L CHAI L, AHEE Aot MRS~ 7 330 LT | BT
TR LT SN IR E S VI TN AT LA N 5T 4 (T E L FEiR T
N=9:1~4:1) TR 22828, RE(LEW1 72meZ 1572,
lH—NMR(CDCIS) § (ppm) :0. 83(d, J=6. OHz, 3H), 1. 06(s, 9H), 1. 08
(m, 3H), 2. 20—2. 50(m, 3H), 3. 47 (brs, 1H), 3. 59(brs, 1), 3. 86 (b
rs, 1H), 6. 78—6. 95(m, 2H), 7. 36 —7. 48(m, 6H), 7. 67(d, J=6. 8Hz
, 4H) .

(S)—4—[(UR, 2R) —2—F— ¥ V=T F)NI T =)L T AT —1— (8,

4, 5N INARTx=)l) TV ] —6 —AF)VE)NRI L —2, 3=V A DERY

TERFHR T, KE T, (S)—1—-[(R, 2R) —2—F—3¥)—TF )N T =
ST AR —1—(3, 4, 5—N 7/ F a7 =)L) 7ae )L 7)) 7 ass—2
—F—/L(171mg) , TEA(0. 17mL) L4 — (N, N=TAF LTI YT (
8mg) DAL AT L (2mL) I, AL A I (45 u L) 23 F L., DS
W [N C 2RI B R LT, BOGSTRITOKK ERERE =T L2 N A 2 5Bl L7z,
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ORI Z K, TRUEERE, 7K, faFnREEK 37 ND LK RIS LU iR
K CONERBEV R L | SRR~ 2 1w N CHER S | T TG L7, TR & U h
TNHTLI AR TT 4= (NTZ =T )L =9:1~3:1) TR L8
F0, KFELEWI6mgE1FTz,

lH—NMR(CDCIS) § (ppm):1. 02(s, 9H), 1. 19(d, J=6. OHz, 3H), 1. 28
(d, J=6. 4Hz, 3H), 3. 20(dd, J=5. 6, 13. 2Hz, 1H), 3. 68(dd, J=2. 4,
13. 2Hz, 1H), 4. 42(dq, J=5. 6, 6. 0Hz, 1H) 4. 62(ddq, J=2. 4, 5. 6, 6
. 4Hz, 1H), 5. 51(d, J=5. 6Hz, 1H), 6. 82—6. 94 (m, 2H), 7. 40—7. 54
(m, 6H), 7. 62(d, J=8. OHz, 2H), 7. 67(d, J=8. OHz, 2H).

(S)—4—[(AR, 2R) —2—F— Y V=TT NI T =)L T AE L —1— (3,

4, 5—RM)o) A7 =)L) 7o L] —2—rRa%y —6 — AT )LF LR —3—
AL DEEL
HEBHR T, —20CTF. (S)—4—[(IR, 2R) —2—F— % J—TF /N7 =

SN TN FRY—1—(3, 4, 5—N7ART =) T ae v] —6— AT LE
NRV =2, 3= (95mg) OTHF (3mL) HEIZ, 1. 06E/L KFELM—se
c— 7T INBRYFEIT T LAOTHFEK (0. 26mL) 21 FL, FO#Z R T30
OyHIRER LT, RO B BUE KR 7~ R) Y LK IR (0. 03mL) 38 T30 % i
LKA (0. 07TmL) ZNALRIN A, £ D RIS Z K T IR L2, £ DK
ST AR K 6 TR D LR (20me) 2N A, & D PSS =R I T30 53 it
U7z, BOSEA~ R K CREiE =T L2 N %, AHEZ Bl LT, f3h 7= A%
Jeg 2 BRI R K YRR L . KBRS ~ 27 %S LTz th | JBUE TR L7, 7R
EIVHTNATILT AN TT p— (T Z T L =1:1) CHIL, &K
{LEMI3megE 157z,

lH—NMR(CDCIS) § (ppm):1. 01 (s, 9H), 1. 11(d, J=6. OHz, 3H), 1. 19
(d, J=6. 4Hz, 3H), 2. 88BL1V2. 99(t, J=12. OHz, 1H), 3. 128L0V3. 4
8(dd, J=2. 4, 12. OHz, 1H), 3. 168LU3. 91(d, J=2. 8Hz, 1H), 4. 35
—4. 55(m, 2H), 5. 118BLU5. 30(d, J=38. 6Hz, 1H), 5. 408505, 49(d
, J=6. 8Hz, 1H), 6. 79—6. 94(m, 2H), 7. 38—7. 54(m, 6H), 7. 65(d, J
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[0269]

=8. OHz, 2H), 7. 69(d, J=8. OHz, 2H).
Z)—(6)—4—[UR, 2R)—2—bkFue%>—1—(3,4, 5—N7)F4mr==)l)

] —2—[1—[3—AFL—4—UAU—ATF I —1H—AIF/—)L—1—AJL)

T2 )V AFVF ] —6— AT I)LEIR) L —3—F L DL

BEFMR T, (S) —4—[(R, 2R) —2—F—3 ¥V T F NV T 2= T=)b
FF—1—(3,4, 5—MN7Am7z=)L)at )] —2—bRafxl —6—AF )L
—E/NR) > —3—F(92mg) BION T == /LIRAT 1 BAV K E R (68mg)
OTER=RV (AmL) %% . TR NBGEGE LTz, BOS IR DRI 80T T3 %
L. bl ) — )b (AmL) T, 3— ARy —4— (4—AF )L —1H—
AT — ) —1—A)RRXT VT ER (40mg) BEOTEA (0. 12mL) %,
ZDPONEZ | IR T | EIR TR L T2, BOSHZTUE TiRiEL | 156
TR 7 v A g (ImL) Z2NA ., £ O ROGHE 2 =Sl T2l L7z, X
VSR 2 BRI R IR 7K 36 T~ N D LK~ TEZ A A TE Y, | BF = /LTl LTz,
1A g 2 B F R 7K S8 T N D LOKVEIR . BRI A K AR BE L, JBUE PR AE L 72
o FRIEZ VI T NAT LI N 5T 40— (R ya < ey 7 ANH ; B R~
TE T T L=1:1~0:1) THIUL | ZELAW61. ImgZiFi,
ESI—MS;m,z 502[M +H]. lH—NMR(CDCIS) § (ppm) : 1. 33(d, J=6
. OHz, 3H), 1. 42(d, J=6. OHz, 3H), 2. 34(s, 3H), 3. 20(dd, J]=9. 6, 1
2. 8Hz, 1H), 3. 61(dd, J=2. 4, 12. 8Hz, 1H), 3. 85(s, 3H), 4. 42—4. 5
2(m, 2H), 5. 35(d, J=6. 8Hz, 1H), 6. 85(s, 1H), 6. 95(s, 1H), 7. 06—
7. 15(m, 2H), 7. 22(d, J=8. OHz, 1H), 7. 33(dd, J=1. 6, 8. OHz, 1H),
7.53(d, J=1. 6Hz, 1H), 7. 86(s, 1H).
3—{4—{(8)—4-[(R, 2R)—2—EREF% —1—(3, 4, 5T Fa 7=

V) Fa ] —6— AT )L —3—AFVFEILRY L — (27) —AVF L AT )Lt — 2 — A

XL T2l —5— AT ) —1— RAR /A X AT I)L) —3H—A3IF ) —)L—1—
A N7V A kR D4Rk
BERMR T, 70 AT N2 — ) 7T IR AT7 A (CAS No. 229625

—50—7, 20mg) . VLT NI L (23mg) B AV 7me /7 (5u L) DY
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TR (1. BmL)BRIC, (Z) —(S) —4—[(R, 2R) —2—EFRrFT —1—(3, 4,
5—M7nFdnrr7e=/N) S ue )] —2—[1—[3—AFT —4— A —AF /L —1H
—AIFY == 1—AN) T ==V ATF VT ] =6 = AT LENRI o —3—F (2
bmg) ZMA., % DI INHEZ 60 C TR 4053 IR L 72, FOGHRZ T TR L
RSN AN T LA EERE (0. 3mL) 2%, % ORGSR T 1555 B
FRUTo, BOSHZ IR TR L RIS 2SR C18Y UM SN AT by~ T 57 4
— (WHEEE: 0. 1% N 7 VA nFEiR G K—7vh=FILR) THEG 528D
L0, RELEW19. TmgE iz,
ESI—MS;m,z 612[M 1. lH—NMR(CDSOD) § (ppm):1. 20(d, J=6. 0
Hz, 3H), 1. 41(d, J=6. OHz, 3H), 2. 52(s, 3H), 3. 25(dd, J=5. 6, 12.
8Hz, 1H), 3. 87(dd, J=2. 8, 12. 8Hz, 1H), 3. 93(s, 3H), 4. 45—4. 60(
m, 2H), 5. 40(d, J=8. OHz, 1H), 5. 90(s, 1H), 5. 93(s, 1H), 6. 76(s, 1
H), 7. 25—7. 35(m, 2H), 7. 45(dd, J=1. 2, 8. OHz, 1H), 7. 49(d, J=8
. OHz, 1H), 7. 64(d, J=2. OHz, 1H), 7. 74(d, J=1. 2Hz, 1H), 9. 38(d,
J=2. OHz, 1H).

[0270] F&fafi13
3—1{4—J(6S,9aR) —6—U—rnnTdx=)l) —4—FFI~FHLRaF Vo
— BE)—AVFL AT N ] =2 AFL TV} — 5= AT — 1 — KRR A%
AT N —3H—AIFZ ) — )b —1—AD L N7/ A Ol O 5B
[{k37]

(2R, 6S) —6— (4— 77 == )L) ') —2— LR il AT )L AT )LD
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A%
BEFEHLK T, R) —6—FF /I —1, 2=V VRV E 1—F—T v

— 7 F ATV (CAS # 183890—36—0, 9. 00g) OTHF (120mL) %I,
—78CITTA— /7 == b=/ F U L7 IR (1. OMY T F /Lo —F LR
42mL) Z 2043 T TINA T, BOSHZ —78°CH —40°CETL. SRFMIE#EL
F D% — A0 CIT TR T L E =y LKEIR Tr T Ui, BOSHRIZKZ A
. R T TR LTz, FRn 7o il AR ~ 7 R0 S CHEER R JUE T
WG LT, BRI E DS N BT LI~ T 7 — (RN ~7 5 — Fili =T
JLR) TG A2 L1280, (R) —2—F—3 %) —T Mo LR = T —6—(
A—rnana7 =)L) —6—FF/AFH U AF LT xT7 /1 (9. 53g) #1457, (R)
— 2= =) =T NIRRT —6— (4—/uad=)L) —6—A4F
ANFH R AT LR AT V(9. 53g) DFERRTT /L (90mL) FHRIC, =RiRIZT4H
TEEAL KT — HEiE = VR (90mL) 2N % % O BOGHEZ =R IRIZ T 1 20
U7z BOGHRZ BT T ifis L, ZREI RN IR R /K 38 - DK HE 2 N 2 M6 L
L=tk Zaai v 2% N Z ., & ORISR Z SBIRIC TR MR L=, A e %
L. il ~ 7 20 N THIG S | JUE TG L7z, R AZ 7 — /L (150mL) #HR
12, 0 CITTY T /ARFEAART HEF D L (3. 29g) IRVNTEERE (4. 27mL) &2,
F DG HE 0 CIT TS BT SR T LRI R U7, BSOS fn B ie K
FTND LKERRE N A 7aadv AT U, S5 iRz filg~ 27 %
T LTS WUE FIRR L7, AL U SN AT a5 o — (T
B~ a2 — BRI =T L R) TR SbIi~T 2 =AY T e o —7 L%
IZTCTHAESEAZ8ICED, RELEW2. 47g%157=, ZOLOOIARIZLL FoiE
NTHD,
ESI—MS;m,/z 254[M —+H]. lH—NMR(CDCIS) § (ppm) :1. 38—1. 60(
m, 3H), 1. 72—1. 78(m, 1H), 1. 96—2. 03(m, 1H), 2. 05—2. 12(m, 1
H), 2. 17 (brs, 1H), 3. 49(dd, J=10. 8, 2. 8Hz, 1H), 3. 63(dd, J=11. 2
, 2. 8Hz, 1H), 3. 73(s, 3H), 7. 25—7. 34(m, 4H).

[0271] [(PR, 6S)—6—U—rando=yV BRIy —2— (V] RAF ) — IV DEER
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ERFHR T KFENVF VLT NVI=0 L (508mg) DTHF (50mL) BREH I,
—20CTF. (2R, 6S)—6— (4—7aa 7 2= /L) XY —2— LR R AF
JVERT (2, 47g) A, BOGHZE — 20 CIZ TR YR L7, BOGHKIZ —20
CIzTA (0. 51mL) | 5BUEKEE(L T MY LKEHE (0. 51mL) BELOUK (1. 53m
L) ZNARINZ., & D RIS Z =B IRIC TUS o R Uz, RO IZHERE =T /L% N
ATt ZORONEE BT A ECIIML , I8 R ML, SRl a U s v
AT LI N7 40— (R ya~w by ZANH, I ~7 7 o — g = F
JVR) TR Do ki dh, AW 1. 90g%4537-, ZDOHLODOYPEMEITLL F D
W) THD,

ESI—MS;m,z 226[M +H].
(6S, 9aR) —6—(4—7/vua7==)1)—3, 6,7, 8 9, 9a—~FHEeRox V>~

—A—F L DL

[(2R, 6S) —6—(4—/nn7 =)L) B XYV —2—A)L]AZ /—/L (2. 36g) D
THFEIZ, OCIZ TR =T 73 (2. 20mL) | E=AFERE (1. 16mL) BEUB
OPCI(3. 47g) ZNAKIMNZ . ZD RS A IR TORFRIFFE L 72, RO HRICHERS
TF VBRI 2INA, AEE LT, SO AREZ . 0. SHLERNE
. 0. BEUEKEEL TN LOKEHK . AR R EE K 36 TN oK S L OMafn f i
AT THERGES L | i~ 2 13w NCHARS U FIEfE 92281280, 1—-[(2
S, 6R)—2— 4d—/unrvz=/L) —6— (ERaF I AF /L)Y —1— ()L ] —
(B=T 7 —1—F) &Rz, BHRFMHK T, AFHUrra)i (1. 20mL) DT 7
a AL (TOmL) ERIZ — 78 CIZCDMSO (1. 04mL) 255 BTNz, —7
STIZTLO MR L7, BUGRIZ1—[(2S, 6R) —2— (4—Zunrrz=)L) —6
—(ERRXF AT ERIV Y —1—A N ] = (3—T T —1—F) Dy ruaris
(10mL) % & — 78 CIlTT2043 HNT TN, D RIGHEZE — 78" ClzT2047H
BT, BOSHIZN) =T L7 (7. 64mL) % — 78 CIlZCTLO4 N F TN A,
F D% INHEE —75°C~—50°C T LR HIBIR L7z, BOSIRZEKITINZ., BElETF
JAZTHI Uz, 56 7o iR & S B K I THR L, i~ 7 R0 LT
Bat% | WU TR 72, 60% K3 T MDA (413mg) OTHF (50mL) —DMF (
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10mL) IBRATAEBEZ, O°CIZ TR ATV AR /7 BT —R2. 73mL) ZMZ4, 20
PSR Z SIS T304 IR L 7=, BOGHIT L THREbILT2 AR (2. 41g) OTHEF (
10mL) %A 0°CITTINA . ZO RN KA S IRIC T304y M Ui, BOGRA1
HNUT2 M 7 B =y SOKEERRITIN A, BERR /L CTHi L7, 485 av 7o ik s
i~ 27 20 NTHR S | BT PIRME LT, RIS E S VAT VAT hra~ 57
A — (L~ 7 — il =T L R) TR 5281240, 3— (2R, 6S)—1
— (83— F)A(N) —6—(A4—rna 7= ) BRI —2— (] T VYR AT
JUE AT L DR S0 ALK 20, 65g, BLOE MM REARZ 1. 10g1572
o WHRFPHR[T.3—[(2R, 6S)—1—(B3—T7 7 /(L) —6—(4—/ar7z=)l)
B RUD —2— AT VLS AT L RT L OAFRNE S ALK (0. 65g) G
rubbsfliiiiEH R Y =R — gl (158mg) DAL AT Lo (60mL) i % SIEH
INBGER LTz, BOSRE B ETHM % FOSHRIZN =T 773(0. 26mL) &
Z\ ORI BT TLO 4 MHEEL | WE FIRMEL 72, BRI, R TRPAK T
V3—[(2R, 6S)—1—(@B—T77/A(N)—6— (4—rarT7==)L) XY —2—
ANV]T ZVIVEE AT VAT VO R T BAPER (1. 10g) EGrubbsfiiit-t4
VRV =R — 3 (268mg) DAL AT L2 (100mL) kA SRR INEGE T L 7=
o BUSHRZ IR FE TN . BOSHRIZN) =F /v 7 (0. 44mL) 2Nz, £ DG
WA IR TLO MIFEHRL | DT Fsfa L7, M AR DGO N R % 5
DEIIBTNTT LI T TT 40— (R~ 2 —FEig =T L 5%) TR
THZELEY, AW, 09g% 1372, ZOLODOWMHAEIZLL FOEY THD,
ESI—MS;m,z 262[M —+H].

(6S, 9aR) —6—(4—/nnd==)/ V) A IFeRuaX )V —4—F L DEfL

(6S, 9aR) —6— (A—/mR7==/L)—3, 6, 7, 8, 9, 9a— ~FHERrF /)2
v —4—A (1. 09g) DAZ /—/L (50mL) BT, Bk A4 (95mg) Nz, D
SR KSR IRPHAR T IR CURFRIEHR LT, BSOS IZ BT A L CIsmL | Bk %
WE TR LT, BRI VA SN AT B oa~ h 5T o— (YR~ 2 — i
feT T L R) TR 28200 KRGS TTmeZ 1372, ZOHODYMEfEIX
LU O THD,
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ESI—MS:m, 2z 264[M " +H].
(6S, 9aR) —6— d—2ruua7x=)L) —3—{1—[3—ApF —4— (4d—AF )L —1

H—ASZIT—N—1—A)V) Tz ]| — (BE) = AT VT A 7FeRax /) —4
— A DK
HHRFPFHK T, (6S, 9aR) —6— (4—rmunr==)L) 7R )Y —4—

A (877mg) EN, N, N', N =T IAF)LEFL V7 (1. 76mL) DA
F L (25mL) SRIZ, 0 CIZTHYV LN AT LT (0. 7T4mL) N Z ., RO K Z
0 CIZ T304 MR L7, BOSHIZOCIZTaY S (1. 260) N %, BISHEZ0CIT
TR LT, BOSHRICT A Rile )R 2K EFERR =T V2 N %, A HEE
OBl LT, (07 A MR 2 fafn A K TUEVR L | B~ 7 % S CREME |
WE IR 95281280, (6S, 9aR) —6— (4—r/mR7==)L) —3—d—RF /¥
R )V —4—40%%57, (6S, 9aR) —6— (4—7/mun7xz=/l) —3—=a—NK
FoZeinaFk )P —A4—A L )N T L (10mL) DIREG#WZ2120°C T2
AR LT, SOGIRA SR E TR Lotk . FOSIREWIE TIfE T 2281230, [
(6S, 9aR) —6— (A—run7==)V) —A—A4F/FrFrRax )0 —3— (/L]
VUligE T )L AT )V, [(6S, 9aR) —6— (A—Zma7x=)l) —4—F3%
IFH IR )V —3—A NI TN RAT I E3 = AN —4— (4—
AF N —1H—AIZY =) —1—A)) AT )T ER (869mg) DT MERnT S
> (21mL) &% )=/ (7TmL) DIRA TSRS TORL) T LK (42
2mg) & INA PG HEZ SR C2Ip TR L7z, BOSHIC MR = F /L LA Fn #E K
A, ARz R L7z, Fb AR E 2 Ao KIS T L, g~ 2 %
DU NTHES W PR, BRI E VS VT A a5 o— (K
by 7 ANH R ~ 7 7 o — BRI =T L 5R) L IR TV T T T I
I T7 4 — (L ~T 7 — BT L R IR TR = )L — A ) —
JVR) TR 2 blc ki RELAEWL. 07g2457-, ZOHL0OYPEEIZLL T D
WD THD,

ESI—MS;m,z 462[M +H]. lH—NMR(CDCIS) & (ppm) :1. 33—1. 80(
m, 5H), 2. 00—2. 09(m, 1H), 2. 11—2. 30(m, 2H), 2. 31(s, 3H), 2. 6
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6—2. 78(m, 1H), 3. 07—3. 17(m, 1H), 3. 76—3. 87(m, 1H), 3. 86(s,
3H), 5. 51(brs, 1H), 6. 92—6. 95(m, 1H), 7. 02—7. 07 (m, 2H), 7. 20(
brd, J=8. 4Hz, 2H), 7. 24—7. 32(m, 3H), 7. 72(d, J=1. 6Hz, 1H), 7.
81 (brd, J=2. 8Hz, 1H).
3—{4—[(6S,9aR)—6—(4—runr==)l) —4—FFI/~FHEeRnf /)~
— (BE) —AVFT L AT N ] —2—ApFL T e =)L} —5—AF )L — 1 —5RAR /AT
AIN—=3H—AIFZ =) —1—AT L N7 AafEEE O A5

(6S, 9aR) —6—(4—/nn7x=)l) —3—{1—[3—APFT —4— (4— AT )L —

ITH—AIZY = —1—AN) Tz=/V]— (B) —AFVF U A7 FeRak )y —
A=A (100mg) , 7HEAFT NI Z =% )T FIVRAT =A(CAS No. 22962
5—50—7, 84mg) . IV LT MU L (97mg) BELTOIPEA (0. 0O1mL) D7 R~ (2
mL) %A 60°C TLIRFMIRFRE L7z, SOSHAZRIRETHRITL . NEWEI85%4 ., I8
WA T L7z, f0N TR (b AT L —TFAIRG T (1:1;2mL) %
INZ, ZOREH AR CURERHB R L 72, BOSHRZIUT P AL, 220 %
C18IVATNAT LI~ T7 4 — (BP0, 1% N7 VAl EAH K
— 7 Bh=RLR) TR 281280 A6 0megZ i, ZObDDWYE
XL F o) ThHA,

ESI—MS;m,z 572[M 1. lH—NMR(CDSOD) § (ppm):1. 27—1. 38(m
, 1H), 1. 49—1. 84 (m, 4H), 2. 05—2. 13(m, 1H), 2. 18—2. 40(m, 2H)
, 2. 53(s, 3H), 2. 77—2. 89(m, 1H), 3. 05—3. 13(m, 1H), 3. 87—3. 9
5(m, 1H), 3. 96(s, 3H), 5. 42—5. 46(m, 1H), 5. 92(d, J=12. 8Hz, 2H
), 7.21—7. 25(m, 1H), 7. 25—7. 29(m, 2H), 7. 30—7. 35(m, 3H), 7.
60(d, J=8. OHz, 1H), 7. 66—7. 70(m, 2H), 9. 41(d, J=1. 6Hz, 1H).
FEh i 14

S3—{2—ArFP —4—[(1S, 6R, 9aR) =1 —AF )L —4—AFV—6—(3, 4, 5—

Mo A 7= W) T ool 4 [ A% /[3, 4—clll. 414F% 2 — (3
2) —AVFT L AT N T2 =)L} —5—AF )L — 1 — R RAR /AT AF )L —3H— (34X
V=V —1—Avh N7 A olEEENE D&k
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[{k.38]

R)—5—((R) =1 =~V AT T )L) F)LR) —3— AL DEER

((IR, 2R) —2— XU AFY — 1 —bRFU AT LT e )L) LRIt — 7
FILEATIL(83. 1g, CAS #133565—43—2) DML (400mL) #1250
% KB T R LOKESHE (A00mL) ERifg K ET M7 7 TN T =y L (24, 1g)
ZINZ T, K Fot—7 TN T 2 EFERT AT /L (125mL) 24§ FL. [ C3RERH
BHRLT-, 2 OOSHAZ, /K (500mL) Ehbe (500mL) 2%, AHIEZ /il L
T I TR U, AR A KRS~ 7 3D MRS WUE PR
BEL, (2R, 3R) —3— XU U NAFHY —2—t—T M HNVRZLTI )T Ry
) HEfEt— 7 T L AT VR G TR (122, 5g) 24587, 1357 K (118g) 12y
rranAz . (315mL) EN 7 VA afEEEE (315mL) 2%, i C2REMEER L=,
BT MR AL AZ ) —/1 (350mL) 2N 7, Kin . FA=/17aUR(96. 9
mL)Z4i FL, SR TIRF L 72, R M AL Rilic Ay ) —r (31
SmL) ZHNZ ., KM T EDOUHIZT MU LA R (165mL, 28% A% ) — /L
) 20 T U7, W PRI AL IRIE ICHER =T L EKREINA ., AHkEZ i
Uiz, b= A1 2 1 BUEEREE 7 7 CIER TS L . TR~ 7 3 b
(ZCRZRE T, IR PR B L, SV N AT La~ N o7 o — (BT
JIZTRIL, REEEGW (61, 57g) 1372, ZOHOOYME(EIZLL T DD TH
Do
ESI—MS;m,z 236[M ' +H]. "H—NMR(CDCL) 6 (ppm): 1. 21(d, J=5
. 6Hz, 3H), 3. 44—3. 52(m, 3H), 3. 90—4. 95(m, 1H), 4. 04—4. 21(m
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, 2H), 4. 40(d, J=11. 2Hz, 1H), 4. 66(d, J=11. 2Hz, 1H), 6. 51 (brs, 1
H), 7. 28—7. 38(m, 5H).
R)—3—((R)—1—U DN AFL T )L) —5—AFVE LR —4—H)LRy

ot — 7 F LT AT L DA

(R) —5—((R) =1 =V AF T o) ENR) o —3—F (61, 6g) DT
ER=RL (600mL)EHRIZ, ¥ —t— 7 F AT VAR F—8 (74, 4g)  NI=F LT
(72, 6mL) BEOA—DAF LTIV (1. 6g) ZNEURINZ., % DRIGHEE
SRR CARFRIARE LT, ZDROGHIZAIZ Y — /L (8. 92g) Z/Nx., HIR T304 #
U7, UE FIREEA R R L, B =T LIS AR LTz, BB = T LRI 2 =P L7120
C IBUESRE TR L . IRV T T FA L T Ui, AHE % MoKhifg~ 7 %
U LTRSS WE PR B B LT, AU B R E~F oL, R
B (69. 97g) 242, ZOHLODOYVEEIZLLF OB THD,
lH—NMR(CDCIS) § (ppm):1. 27(d, J=6. OHz, 3H), 1. 46(s, 9H), 3. 74
(dd, J=12. 4, 3. 2Hz, 1H), 3. 77—3. 84(m, 1H), 4. 09—4. 22(m, 4H),
4. 49(d, J=12. OHz, 1H), 4. 60(d, J=12. OHz, 1H), 7. 25—7. 34(m, 5
H).

(PR, BR) =3 = VN AFT — 2t =TT VA= )VT I )T ) [ERED
Ak
(R) =3—((R) =1 = VNAXT T )b) —=5—AF/E/NR) o —4— T LR

Ut — T F L AT )L (40g) DAZ ) —)L (250mL) WHRIZ 28 E K ER LT R A
KW (250mL) Z N2, & DRIGIEE IR T3RFRIH IR L7-, A% ) — VAR T

WAL REIZo—T vz Iz, Kigznid Uiz, KEzo—7 /LTl ., 5%7

TUTRAKEIR CpHZ AT LTz, £ 0K @z i =T /L T2l L, 47 H
U7 a2 K T2k Uiz, 1507 I8 & MoK~ 27 32 M TS
L BUE MEEAE L, FELEY (42, 1g) 28572, ZOHOOMMEMEIZLL T O
W) THD,

ESI—MS;m,z 376[M' +Na]. H—NMR(CDCL) 6 (ppm) : 1. 24(d, J=

6. 4Hz, 3H), 1. 44(s, 9H), 3. 54—3. 63(m, 2H), 3. 77—3. 80(brm, 2H
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[0280]

), 4. 04(s, 1H), 4. 04(s, 1H), 4. 38(d, J=11. 6Hz, 1H), 4. 61(d, J=11
. 2Hz, 1H), 4. 98(brd, J=3. 6Hz, 1H), 7. 25—7. 36 (m, 5H).
{(AR, 2R) =2 = DA FY —1 —[ (R AT IV IV RE AL ) AT AT L

17 L S Bt — T T ILZ AT L DA R

((2R, 3R) =3— U AFY — 24— T MRV ANR LT )T ) FilE
(42. 1g) DDMF (400mL) %12, N, N— A/ Ao 73 (41ml)
N, O— VAT )LeRudy 7V (17, 4g) . EDC(34. 3g) 8L OHOBT (24
L 1) ZNARINZ , # DR )GHEZ IR TR U7, WUE Mz AL, 7%
BICHE =T L &K INZ At Z Bl LT, AREZ T 70 THEL ., KA
B~ 7 R0 DT TS WE MERAH B U, WIEE VR A7
JLB00ce) IZIBL 2%, T P B L, BRELEW (46. 0g) 21372, ZOH o
OYMEMIELL T O THD,

ESI—MS;m,z 419[M++Na]. IH—NMR(CDCI3) 6 (ppm):1. 23(d, ]
=6. 4Hz, 3H), 1. 43(s, 9H), 3. 17(s, 3H), 3. 58(dd, J=9. 6, 5. 6Hz, 1
M), 3. 63—3. 64(m, 111), 3. 66(s, 3H), 3. 78—3. 84(m, 1), 3. 90—3
. 98(m, 1H), 4. 24(s, 2H), 4. 48(d, J=11. 2Hz, 1H), 4. 61(d, J=11. 2
Hz, 1H), 5. 02(d, J=8. 4Hz, 1H), 7. 25—7. 33(m, 5H).

{(R, 2R) =2 -~ AFy —1 —[2—AFV—2— (3, 4. 5 7nAnur

ToJV) ZREI AT L] T a L LRI Rt — T T IL AT IV DAL

3,4, 5—M7NLF 0T =)< R LT IR OREL 2 EFHK T, <7 %
UL (1. 59g) FIRE (—F) DY =T L —F )L (65mL) BREIKIZ . INEL 7273
H51—7E—3, 4, 5— N7 Fr 7= (7. A7TmL) ZMA T~ BB AT H
 F ORI E IR T LRI R L2,

BHEHRPAK T {(UR, 2R) —2—_U VA Hy — 1 — [(ARF AT LA REA
JV) AT AT L] 7T )Vt LRI Rt — T F L AT L (10g) DT R rRa7 s
> (200mL) % E — 50 CITmAIL , £DOBHIZ, Sl T /zs, 4, 5—F
UINART 2= )b~ XY LT aIRER T LT, Z0 RS Z AR T—40
CHHOCETHIREE , AT T = 2K EINZ T2, F DIRE WA R
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TF VTR L AHIEE T T A T . KRN~ 7 H D W TSRS
o BBUE FUIARE 51 R Z T U A3 R (HUR > U A 51 300cc, TR HHE I
femF /L, 1. BLICE LTz, WE FEZE R L RE(bGWE2 5 kiR (13, 89
g) Zhale, ZDOHDDOYPEEILLLT DB THD,

lH—NMR(CDCIS) § (ppm) :1. 23(d, J=6. 4Hz, 3H), 1. 43(s, 9H), 3. 55
—3.62(m, 2H), 3. 79—3. 86(m, 2H), 4. 39(d, J=11. 2Hz, 1H), 4. 58

—4. 63(m, 3H), 4. 89(brd, J=9. 6Hz, 1H), 7. 24—7. 34(m, 5H), 7. 57
(dd, J=7. 6, 6. 4Hz, 2H).

(R)—1—[(BR, 5R)—=5—(3, 4, 57N AT ==)L) E/NRE) —3— (/L]

X ) — )LD

{(IR, 2R) —2— UV AFy —1—[2—FFY—2—(3, 4, 5— N7 LAn7
L) R AT L] T I LRIt — 7 T L= AT L (13, 9g. FE K
84. 9%) DFFRTF /L (20mL) 12, 4 EHENE /iR = F L E#E (63mL) 2%
\ DB R FI COREHI R U7z, WUE P IA £ L, FREIC A% 7 — 1 (10
OmL) &10% /3700 L — [k FE (1g, 50% 5 Kin) ZINA, & DPOGH%E  KFE TR
RN, 1ORFMIEEE LTz, BT AT L CTRIBEZIERIL | JEHEIZAZ /—/1 (100mL) &2

0% KEEL/ STV A — k5 (1g) BN A, ZFDROGEE KFEIRFR T, SKER LR
L7z BT A LTMBEZERI L, e A B U, RIEE T U3y R (AR
VAV 500ce, WHIAERE: 5% N =T )L 73y HilE T T L, 6L) 12l Jk/TE
TIREZ R UTe, B EEER =T VRN 7T THgth . MoKk~
A DT THIRSE T, W PRI AL G (8. 97g) 21972, Z0%
DOYMEMILLL T O TH D,

ESI—MS;m,z 262[M —+H]. lH—NMR(CDCIS) § (ppm): 1, 22(d, J=6
. 8Hz, 3H), 1. 93(brs, 1H), 2. 88(ddd, J=10. 0, 6. 8, 3. 6Hz, 1H), 3. 1
4(dd, J=11. 2, 10. OHz, 1H), 3. 31(dd, J=10. 4, 10. 4Hz, 1H), 3. 64(d
dd, J=12. 4, 6. 0, 6. OHz, 1H), 3. 76(dd, J=11. 2, 3. 2Hz, 1H), 3. 83(
dd, J=11. 2, 3. 2Hz, 1H), 3. 91(dd, J=10. 0, 3. 2Hz, 1H), 7. 05(dd, J
=8. 0, 6. 4Hz, 2H).
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(S)—1—[(3BR, 5R) —=5—(3, 4, 5NN AT == )L)FE)NHR)—3— A ]

X ) —VDER

WHERFEHS T, (R)—1—[(38R, 5R) —5— (3, 4, 5—N7/A 7 z=/L) E/LiR
Uy —3A 0] )—1 (2. 25g), )7 == )LiRAT7 40 (4, 51g) BX U4 —=}n
LR (2. 88g) A TeT MERrT 7 (50mL) BRI, K T, (/7 e L
TV IIVRFL T =R (8. 39mL) & T L7z, £O G ZRILT3057, il T
2RI LT, BOSHRIZK EHER =F Ve A4, GHfE 2z ntd Uiz, At%EE27 5
AL TUAEL  BOKBEEE~ 7 R0 S THRS T, WUT PR LU, iRtk
SUBRTNAT LI AT TT f— (T Z S BERTT L8,/ 2—1 /1) I THURG I
L. 4—=br22 A& (S) —1—[(8R, 5R) —5—(3, 4, 5— N7 /LA m7==)l)
FVRN =3 — AN ] T LT RT VO (3. 6g) BR572, fHHALTZHIAR (3. 53g
) DAZ =1 (300mL) TEHEIZ, T FID LAREU R (4, 39mL, 28%AF ) — /LIS
)ZINA, ZDRONHEE IR C LRI L7, JE T2 5L BT v e
KMz, BHEE S LT, AHEE2 7T THIEL ., BRI~ 37 LI
THABRSE T, T PR LU, R Z S VBTN BTN~ ST 7 f— (T
g /BT L9,/ 1-1 / DITTRERL RS (1. 19g) 1372, Z0H0
OYMEMIELL T O THD,

ESI—MS;m,z 262[M +H]. lH—NMR(CDCIS) § (ppm):1. 22(d, J=6
. 8Hz, 3H), 2. 29(brs, 1H), 3. 03(ddd, J=10. 4, 3. 6, 3. 6Hz, 1H), 3. 1
4(dd, J=11. 2, 10. 4Hz, 1H), 3. 42(dd, J=10. 8, 10. 8Hz, 1H), 3. 73—
3. 79(m, 2H), 3. 79—4. 00(m, 2H), 7. 05(dd, J=8. 0, 7. 2Hz, 2H).
(1S, 6R, 9aR) —1—AF L —6—(3,4, 5—N7NFA 07 ==)L) F7tRul1,
AVAXHT (3, 4—cl[1, 4]FAFW T —3, AV AL DERR

(S)—1—[(3R, BR) —5—(8, 4, 5— N7 LA BT z=)L)ENRI —3— AV
J=& 7— (1. 18g) LB VY (BmL) DY rmmAZ L (20mL) EHKIZ, Km T A
FHULrm)R (1. 18mL) Z{i FL., T ORIGHEZ A T3057, =il T LRI FE R
U7z, BOSHRICAKENZ  AHIEE R L KRR~ 7 3D WS CHIRESE |
JE NI AR LU, IR ES VB SN DT LIa NI T7 4— (TS5 /iR
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[0284]

FN-HEBETF ANTTRRL  REAEY (912mg) 21572, ZOHLOOMIMEEIL
LR Oy ToHD,

ESI—MS;m z 316[M +H]. lH—NMR(CDCIS) § (ppm) :1. 54(d, J=7
. 2Hz, 3H), 3. 50(dd, J=11. 6, 11. 6Hz, 1H), 3. 68(dd, J=12. 4, 8. OH
z, 1H), 4. 06(dd, J=11. 6, 4. 4Hz, 1H), 4. 18(dd, J=12. 4, 4. 8Hz, 1H
), 4. 49(ddd, J=12. 0, 4. 4, 4. OHz, 1H), 4. 64—4, 70(m, 1H), 4. 78(d
d, J=8. 4, 5. 2Hz, 1), 7. 01(dd, J=8. 0, 6. 4Hz, 2H).

(Z)— (1S, 6R, 9aR) —3—[3—ApFv —4— (4—AF N —TH—AIXV—/L—1

— )N FT ] =1 — AT )L —6—(3, 4, 5—R 7 A a7-=)L) TR

[1, 4143038, 4—c][1., 4133 —4—F DL

(18, 6R, 9aR) —1—AF )L —6—(3, 4, 5—N7)Fr7==)L)FT rrue[1
, A1AF U 08, 4—cll1, 414F %P —3, 4—U A4 (912me) 25T ot
Ru>7Z(26mL) iHi%E — 30 CITmEIL . ZOWKIZL— L7 AR (4. OmL,
1. 02MT7T IR 7 7R 1K) 2 F L, —20°C~—30°C T2 Lz, St
WS BUE KA T N D LK E# (606 1 L) ZNA2, —20°C~0CT205Hi#RL .
WNTRALKSEIK (294 10 L, 35%KEEH) 2N, 0°CT200 L7z, difil
KFEFNTA(316mg) ZNZ, |IRT200 IR %E ., BT LT T4 %MA,
AR Syl LT, A S % MK~ 2 RS0 SIS TS U TR
FELUTz, BREICT BEh=F L (25mL) EN) 7 = = LR AR=D A7 IR (1. 06g) %
Nz, 2WEFIINEGETE L7, |EICREL, 3— AN Y —4— (A—AF )L —1H— (¥
=1 —AN) R RT T ER (723mg) N 2T LTI (841 w L) N4,
S TL2MFRIFL PR L7, e T EEE R B L MR =T e T T2 Ma A
W % Bl L7z, AR 2 MK R~ 7 0D ST TR WUE P IA 8 5
L RG2S N AT Do~ 757 o— (R 7a~ by ZANH, SR
A HER T LS FEE T L) [T RIL i —7 L S HEg T L
T Z(4,1,/20) DIRGEEFETHRg LS AW (714mg) 24572, 20
HOOYPEMNILL T O TH D,
lH—NMR(CDCIS) § (ppm) : H—NMR(CDCIS) § (ppm):1. 49(d, J=6. 4
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Hz, 3H), 2. 29(s, 3H), 3. 50(dd, J=11. 6, 11. 6Hz, 1H), 3. 68(dd, J=1
2.4, 8. 0Hz, 1H), 3. 84(s, 3H), 4. 03(dd, J=11. 2, 4. OHz, 1H), 4. 19(
dd, J=12. 0, 4. 8Hz, 1), 4. 41(ddd, J=11. 6, 3. 6, 3. 6z, 1), 4. 54
(dq, J=13. 2, 3. 2Hz, 1H), 4. 79(dd, J=8. 0, 4. 8Hz, 1H), 6. 83(s, 1)
, 6. 92(s, 1), 7. 03(dd, J=8. 0, 6. 4Hz, 2H), 7. 20(d, J=8. 8Hz, 1H)

, 7. 35(s, 1), 7. 36(d, J=6, 8Hz, 1H), 7. 72(s, 1H).

3—{2—ApFT —4-[(1S, 6R, 9aR) —1—AF /L —4—AFV/—6—(3, 4, 5—
Mongduado=) W) ThoeRall, 41 4% /[3, 4—cl[1. 4[FFH— (3
2) = AVT AT N T e =)} — 5= AT — 1 —FRAR AL AT L — SH—AIHF
S —1—= A0 BTV A R OA Y

(Z) — (18, 6R, 9aR) —3—[3—Ar¥v —4— (4— AT/ —1H—AIF /' —/L—1

— AR F ] —1—AF)—6—(3, 4, 5— N7/ Au7==/L) T kR
[1, 4]A%H/[8, 4—c]l1, 4]FF P —4—F2(95mg) . 7REATF LT HF
—2 )T FIRAT =AF(CAS No. 229625—50—7, 73. Tmg) , 7{LF 1
UL (85. 4mg) BXOIPEA (8. 2 1 L) D7 Bk (3mL) IEi A SRR NGRS

Wiz, RIS ZSIRETHRA L, BE FRMEL 2, M0l o /7ami/r s (2m
L), TEA(2mL) Z N4, £ DIRE W2 i C2RFHIFHR LT, BOS#z I

JE TR L . R 2 WA RCI8I BN AT Koo~ 57 +— (HIREE: 0. 1

NN ZNVAREFEER K—T7Eh=NLR) TR LI, G (5
3mg) ZHF, ZOBDODOYVEEIZLL T O@Y THD,

ESI—MS;m, z 610[M ], lH—NMR(CDSOD) § (ppm) :1. 50(d, J=6. 8
Hz, 3H), 2. 52(d, J=0. 8Hz, 3H), 3. 56(dd, J=11. 6, 8. OHz, 1H), 3. 6
9(dd, J=12. 0, 8. 4Hz, 1H), 3. 93(s, 3H), 4. 06(dd, J=11. 2, 4. 4Hz, 1
H), 4. 20(dd, J=12. 4, 4. 8Hz, 1H), 4. 45—4. 50(m, 1H), 4. 66—4. 72
(m, 1H), 4. 80(dd, J=8. 0, 5. 2Hz, 1H), 5. 94(d, J=12. 8Hz, 2H), 6. 7
6(s, 1H), 7. 17(dd, J=8. 8, 6. 4Hz, 2H), 7. 50(d, J=8. 4Hz, 1H), 7. 5
3(d, J=8. 4Hz, 1H), 7. 64(s, 1H), 7. 67(s, 1H), 9. 41 (s, 1H).

[0286] ShEfl15



WO 2008/013213 174 PCT/JP2007/064637

3—1{4—[(S, 6R, 9aR) —6— (4—Zun7x=JL) —1—RAF )L —4—FFV/F|I7
bRl A]4%H /(3 4—c][1, 4| 3% — (32) —AVF o ATF ] —2—
AX TV =B AT/ — 1 —RAR A XL ATV —3H—AIZ ) — )L —1—
A7 2 NI A R DAY

[1k:39]

Cl

{(UR, 2R) —2—~_ Ay —1—[2—(A—road-=JL) —2—FAF /¥

AT T aE L LRI Rt — T T IV AT IV DAL

{(IR, 2R) —2— XU TN AFT —1—L(ARF U AT IV IREA )L ) ARFT AT

T eIV NIt — T T IV ATV (2. 42g) DT 7R 7 5 (50mL)
WiRE — A0 CIZIAIL, FORIRICA— a7 2=~ 7 F 27 A7 23R (18, 3

mL, IM7T FERRT TUEHR) i LT, ZORIGHEZ —A40°CTLRFMBLHEL

ZDHDH>VOEFETHIRSE, fafifilb 7 E=0 2K E N2 T, HEfiE=TF

JVTHIH L AR 2 T T A TR, KRR~ 7 R IS THARESE T, W
MR L L B ES VAT NI T LI~ N 5T 4 — (T E SR

N9/ 1-1/ DITTRHRL REEW (2. 61) 8T, ZOHDOYPEEIZLL

O THD,

ESI—MS;mz 470[M " +Nal. lH—NMR(CDCIS) 6 (ppm) :

1. 23(d, J=6. 4Hz, 3H), 1. 43(s, 9H), 3. 55—3. 65(m, 2H), 3. 79—3.

86 (m, 2H), 4. 39(d, J=11. 2Hz, 1H), 4. 58 —4. 64(m, 3H), 4. 92(brd,
J=9. 2Hz, 1H), 7. 25—7. 32(m, 5H), 7. 41(d, J=8. 4Hz, 2H), 7. 84(d

, J=8. 4z, 2H).
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[0288]

(BR,5R) =3 —((R) =1 =~ VAT T )) —5—@—raaTdz=))F)L
R DLRL

{(IR, 2R) —2— U UNAFY —1—[2—d—runro=)l) —2—FF/h
XL ATV T U BRI — T TV B ATV (2. 61g) DA ELRE /e
TFLEHE (A0mL) Z =8I CTRFRRIFE R U7z, e A B L A%/ —1 (30
mL) ZINA 7z, FOWWRIT, Kin N, TRIU LY T JReeRUR (733mg) 0%, %
O PG R 2 S8l TR TR LTz, I B2 R 5L | Rl = LIS AR L, finfn
HE K, 7T TNRRBESL | AW Z KR~ 7 R0 AT RS T, I
MR L L B ES VAT NI T LI~ N 5T 4 — (T E SR
V95,/5—3,/ 2) I TREIL , LG (1. 435g) Z437-, ZOHDOYMEfEIL
AN D0 THD,
ESI=MS;m,z 332[M +H]. "H=NMR(CDCL) § (ppm):1, 20(d, J=6

. 4Hz, 3H), 2. 97(ddd, J=10. 4, 8. 4, 3. 2Hz, 1H), 3. 18(dd, J=10. 4,
10. 4Hz, 1H), 3. 24(dd, J=10. 8, 10. 8Hz, 1H), 3. 37—3. 44(m, 1H),
3. 74(dd, J=10. 8, 3. 2Hz, 1H), 3. 85(ddd, J=16. 0, 10. 4, 3. 2Hz, 1H
), 4.42(d, J=11. 2Hz, 1H), 4. 64(d, J=11. 2Hz, 1H), 7. 26—7. 31 (m,
9H).
(R)—1—[(BR, 5R)=5—U—rund==JL) E)NR) =3 —A)V]TH )=V D
Lk

(BR, 5BR) —3— ((R) =1 =N AF LT )N) —5— (4d—runr==)L)F

JVIRD (1. 44g) DY 7 AZ - (20mL) SHRIZ, 3—R R AF L F (3. 07mL
)& NA D ROG -z SN TLOR MR L 7o, £ O ROGSIRIZE— R AT LT
(3. 07mL) ZiBNL | =R T4 0 fEHE L7z, I, S—RRAF LT (3. 07Tm
L)ZiBML ., 1 AL, BiZ, S—RMNAF LT (3. 07mL) ZiBINL | =
T CLOWFMEEREL . SHLEKEAL T FID LKEH N4 ARz Bl LTz, A%
JE 2 KB~ 7 R MRS S VAT NI T DI T T f— (T H
>/ WERR T L) (TR | R (903mg) 2437z, ZDOHDOMMEAEIL LA
TN THA,
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lH—NMR(CDCIS) § (ppm):1. 21(d, J=6. OHz, 3H), 2. 90(ddd, J=10. 0
, 5.6, 2. 4Hz, 1H), 3. 22(dd, J=10. 4, 10. 4Hz, 1H), 3. 36(dd, J=10.
8, 10. 8Hz, 1H), 3. 60—3. 67(m, 1H), 3. 77(dd, J=10. 8, 3. 2Hz, 1H)
, 3. 86(dd, J=10. 8, 3. 2Hz, 1H), 3. 96(dd, J=10. 4z, 3. 2Hz, 1H), 7.
26—7. 36(m, 4H).

4—=PeZBRFEEES)—1—[(BR, 5R)—5—U—rrar==JL)E/NHK) —3

— AV =T )L AT IV DA

EZEFHEAT. (R)—1—[(3R, BR) —5—(4—/mrr7 =)L) E/LR) —3—
AN]TE )—1(903mg) . N7 2= LR A7 40 (1. 81g) BLU4 — =t BF&
it (1. 16g) 25T 7 MERR 77 (20mL) IWHRIZ, KD T, oAV T Re L7y
FNVIRFTF =R (1. 36mL) & L7z, CORIGHEZ R T3057, =il T2M¢H]
WHRU72, BOSHRITK EFEiE =T V2 %, AR Z B LT, AiEE~7 74T
Vevg L, BEKHRIE ~ 27 20 LTRSS T, U FEA 5L RilEs Ul
TNHTLIARNT TT 4= (NTZ SR T N9,/ 158,/ 2—7 /3) IZTHHR
L. REEW (1. 46g) 2157-, ZOLDOWIEIZLL F oW THoH,
lH—NMR(CDCIS) § (ppm) :1. 44(d, J=6. 4Hz, 3H), 3. 21(dd, J=10. 8,
10. 8Hz, 1H), 3. 32(ddd, J=10. 0, 4. 8, 2. 4Hz, 1H), 3. 40(dd, J=10.
4, 10. 4Hz, 1H), 3. 78(dd, J=10. 8, 3. 2Hz, 1H), 3. 97—4. 02(m, 2H)
, 5. 18—5. 24(m, 1H), 7. 28(d, J=8. 4Hz, 2H), 7. 33(d, J=8. 4Hz, 2H
), 8. 19(d, J=8. 8Hz, 2H), 8. 30(d, J=8. 8Hz, 2H).

(S)—1—[(8R, BR) =5 —(U—rmna 7 ==yL) F)LHR) —3— ()L ] H ) —)LD
o
A—=pheZBEEE(S) —1—[ (3R, BR) —5— (4—/ru7z=L) E/LRY —3

—AN]ZTF VT ATV (1. 46g) DA ) —/L (A0mL) THRIZ, TR LARE TR (
1. 9mL, 28 %A% /—/VESHR) N A, & O PG Z S8 TR IR L 72, BUE
AR LU IR =T L keI A AR E AU, AR E T A
VTR L MRS~ 2 2D LTRSS BT, BT FEE 5L Rile s
VHTFNHT DI b T TT 4= (T Z SR T V9,/ 1—1 /3 TRHERIL
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[0292]

FEL A (833mg) Z15%7=, ZOHO O LL T DMWY TH D,
ESI—MS;m,z 242[M +H]. lH—NMR(CDCIS) § (ppm) : 1, 22(d, J=6
. 8Hz, 3H), 2. 49(brs, 1H), 3. 03(ddd, J=10. 0, 3. 2, 3. 2Hz, 1H), 3. 2
0(dd, J=10. 4, 10. 4Hz, 1H), 3. 46(dd, J=3. 2, 3. 2Hz, 1H), 3. 74—3.
79(m, 2H), 3. 96(dd, J=11. 2, 3. 2Hz, 1H), 4. 03(dd, J=10. 0, 3. 2Hz
, 1H), 7. 28—7. 35(m, 4H).
(1S, 6R, 9aR) —6— 4 —runT==J) —1—AF)FrFeRall, 41FFH/
[, 4—cl[1, 414K HT—3, A=AV DERKR

(S)—1—[(3R, 5R) —5— (4—un7z=)L) E/R) 0 —3—A /L ]TH )—)L

(833mg) LUV (4mL) DY 7 AZ (15mL) I, KG . A3 )Lonm
UR(833 n L) &1 FL, £DORISHEZ R T304, i TR MR L7, RIIGHR
WZARZINZ ., AEZRLL , BOKERIE~ 7 3730 ST THRES Y, T %
BMELU, TREZ VDT NAT LI T T 4— (T Z S HER T L —HEE
TFI)ITTRRL | B EY (686mg) 21572, ZObDDOYPEEILLL T Db
THD,

ESI=MS;m,z 296[M +H]. "H—NMR(CDCL) § (ppm):1. 51(d, J=6
. 4Hz, 3H), 3. 52(dd, J=12. 0, 12. OHz, 1H), 3. 78(dd, J=12. 4, 8. OH
z, 1H), 4. 02(dd, J=11. 6, 4. 4Hz, 1H), 4. 18(dd, J=12. 4, 4. 8Hz, 1H
), 4. 51(ddd, J=11. 2, 4. 0, 4. OHz, 1H), 4. 61—4. 67 (m, 1H), 4. 89(d
d, J=8. 0, 4. 8Hz, 1H), 7. 32(s, 4H).

(Z)—(1S,6R, 9aR) —6—(4—rrn7z=)L) —3—{1 —[3—ArF —4—(4

—AF )L —1TH—AIZ ) — )L —1—A)L) T )L IATVF L — 1 — AF LT RFER
21, AAFYT 8, 4—c[1, A1FX W —A—A L DERR
(1S, 6R, 9aR) —6— (4—rmu7=-=/L) —1—AF LT TR, 414%4 )

[3, 4—c][1, 4]AFHT>—8, 4—T 4 (685mg) 2 H LT hoeRur 7 (20
mL) %% — 30°CITHAIL . ZDOEHIZL— L 77 A(R (3. 01mL, 1. 02MF
TERT T TR 2 FL, —20°C~—30°CCT2REMEH L7, RSHRICEHE
KA FID LRI (460 1 L) ZMZ, —20°C~0CT200 £ L, IRV Tl
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MRt KEK (221 1 L, 35% KK N4, 0 CT200 HiHk L7, Mgk FE T+
U L (237mg) Z N4, B T200 8% MR =T L &7 742N A, Ak
o Ui, A HRIE A B S~ 7 3 MO TS BT FIRBLA 8 L LTz,
PRI T =RV (19, 4mL) R 7 == LR AR A7 B3R (796mg) 20N % .
2RI INEGRIE L 72, FEIRICRL, 3—AMF Y —4— (4—AF L —1H—AIF YV —
J—=1—AN) X RXTI)VTFER (543mg) N F /L 7I(633 n L) &N, £D
BOS#EZz SR C L2 TR U7, e TR L B U E T (%
Nz, A2 Sl LT, AHE A KRR~ 7 R0 ST THBRSE | JBUE TR
PR BRI DTN BT L 5T o— (K Ja< Ly 7 ANH, T
R ~F s HER =T L —FERE =T L) IS TRL KRG (640mg) %
P, ZOHLODOYEEIZLL T D THD,
ESI—MS;m,z 480[M +H]. "H=NMR(CDCL) § (ppm):1. 48(d, J=6
. 4Hz, 3H), 2. 29(s, 3H), 3. 51(dd, J=11. 2, 11. 2Hz, 1H), 3. 74(dd, J
=12. 0, 8. OHz, 1H), 3. 83(s, 3H), 3. 99(dd, J=11. 2, 4. OHz, 1H), 4.
18(dd, J=12. 4, 4. 8Hz, 1H), 4. 41(ddd, J=11. 6, 4. 0, 4. OHz, 1H), 4
. 50—4. 56(m, 1H), 4, 86(dd, J=8. 0, 4. 4Hz, 1H), 7. 82(s, 1H), 6. 91
(s, 1H), 7. 18(d, J=8. 8Hz, 1H), 7. 32—7. 35(m, 6H), 7. 69(s, 1H).
3—{4—[(1S,6R, 9aR) —6—(4—run7-=yl) —1—AF )L —4—FF VT
ERel1, 4[4%%y (3 4—cl[1, A1AFH — (372) —AVF L AF /L] —2—
AR T =} =B AF N — 1 —FRAR /A XL AT —3H—AIF S — )L —1—
A2 T A OEEEE O AR

(Z)— (1S, 6R, 9aR) —6—[4—/nn7=z=/L]—3—[1—[3—ArFT —4— (4

— AT —1H—AIFZ ) — )L —1—A)V) TV AF VT ] — 1 — AF LT RIER
21, 41A4% 08, 4—c]l1, 4]4F T —4—42(93mg) , Z7arAF /Ly
H =% VT FIIRATZ =AM (CAS No. 229625—50—7. 72. 1mg) . IvibFhk
V74 (83. 6mg) BLUIPEA (8. 0u L) D7 Eh (3mL) i % S HNEGE RS
e, BONEE SR E TR L, B MR L2 507k o/mamdl A (2m
L), TEA(2mL) Z N4, £ DIRE W2 i C2RFHIFHR LT, BOS#z I
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JEFIBHEL , B2 W R C18I VAN AT a7 T7 — (EHEEE: 0. 1
%7 VARG A AK—7Bh=N/LR) THETHZEICED, BRI (5
3mg) 157, ZOHDODOYMEEIZLL F O ThHD,
ESI—MS;m, z 590[M ]. lH—NMR(CDSOD) § (ppm) :1. 49(d, J=6. 8
Hz, 3H), 2. 52(s, 3H), 3. 56—2. 62(m, 1H), 3. 73(dd, J=12. 0, 8. OHz
, 1H), 3. 92(s, 3H), 4. 04(dd, J=11. 2, 4. OHz, 1H), 4. 19(dd, J=12. 4
, 4. 8Hz, 1H), 4. 49(ddd, J=11. 2, 4. 0, 4. OHz, 1H), 4. 66—4. 70 (m,
1H), 4. 85(dd, J=8. 0, 5. 2Hz, 1H), 5. 98(d, J=12. 4Hz, 2H), 6. 72(s
, 1), 7. 34(d, J=8. 8Hz, 2H), 7. 38(d, J=8. 8Hz, 2H), 7. 48(d, J=8.
4Hz, 1H), 7. 52(d, J=8. 4Hz, 1H), 7. 63(s, 1H), 7. 68(s, 1), 9. 43(d
,J=1. 2Hz, 1H).

[0294] 16
3—{2—ApFT —4-[(1S,6S,8aR) —1—AF )N —A4—F%/—6—(3, 4, 5—

Mg edo=V) ThoeRatorl2, 1—c][1, 4]3F% 4 —(32) —AUF

VAT NN T e )L} =5 = AT )L —1 = RARA XL AT N —3H—A3IFV—)L—1
— AT N7V A ol D&k
[{k40]

T

o

o7

T (j7
=

\i\
lin
T

(R) —5—AF /) —1, 2—H LR 1—t—7 )L R7)L 2— T

JLE AT )L DA

D—ERIAIIARET NEAT L (20g) , IEF AT (35, 2mL) &y —t—
FFATHARS (30, 5g) kG T T FFERET T (200mL) B4 — VAT
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[0296]

NTIEVT (1. 55g) ZINA, £ DPGHEZ I TR MR L7z, BOSHRIZAR
&=V (1. 3g) ZMA ., Bl T30 LR LTz, WU P BE R £ LT, FRIEZTE
fipcF L CARL., 0. 2BUEEIET3E], 7 T4 TNARPEE Lz, A e % MK i
W~ 7 330 IS THAMRSE | T FIBEE R 2L, LAY (31, 08g) 4372
o ZOHDDDYHEEIZLL T DD T D,

lH—NMR(CDCIS) § (ppm) : 1. 30(t, J=7. 2Hz, 3H), 1. 49(s, 9H), 1. 99
—2. 06(m, 1H), 2. 26—2. 37(m, 1H), 2. 44—2. 52(m, 1H), 2. 58—2.
68 (m, 1H), 4. 23(q, J=7. 2Hz, 2H), 4. 59(dd, J=9. 6, 3:2Hz, 1H).

R)—2—t—T IV HNVAR=NNTI)—5—AF%/—5-(3, 4, 5-NT7NABT=x

=)L) R =T AT IL DAL

3,4, 5—R7NA Tzl X AT IR OH HEFAK T, 7%
UL (L. 7g) EIRFE () DY = F e —F L (60mL) Iz, 1 — 7 e —
3, 4, 5—N7nFr7==/L2mL) Mz, ML, BT, ZORIGHKIZT—7
e —3, 4, 5—r7FAn 7= (5. 6mL) & Nz, BmESIEAE ., Kk
R R C IR R L2,

HEFHER T, R) —5—AFvenlrvr—1, 2—=VhLRUVE 1—t—7F )1
TAT)V 2—ZF LT ATV (15g) DT FFERr7 7 (200mL) IikiZ, —40°C
THATHRRIL =3, 4, 5—N 7 n7 2=~/ 33U A7 uIREd FLiz, 0
BB [FR G TRERIBL R L7241, fafnii b7 e =0 Aok E N % | BEfg =T v
THIH U7z, A8 2 7 T Tt KRR~ 7 R0 W TS E T, W
JENEEAE R LU REE VAR (R /o< kw7 2400cc, V6 HGREE: FE
T )L W Z RG22 lc ko T, RELAW (22, 34g) 24572, =
DOHEODYWEEILLL T DY THD,

ESI—MS;m,z 412[M +Nal.

(R)—5—(3,4, 5—MN7/FAn7r=)L)—3, 4—Rn—2H—+r’'o—)L —92—

FILRV . T IV AT )L DA,

(R) —2—t—7F& IRV T ) —5—4F%/—5—(3, 4, 5—R)7)L4 a7

==V) HHEEE TV ATV (22, 2g) DEERETT L (30mL) IEHRIZ A E R EE
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[0297]

[0298]

S HEfE =T /L (163mL) Z N A, % DRGSR Z R T 3RFMIF R L7z, W T H

AL, FREICHR T L EHE KE A AR A R LT, AHREE T T
TUEE AR~ 7 3D WS TR ST, WE PR £ L KBRS

Y (12. 4g) %157, ZOLOOYIEMEIZLL T OHEY THS,

ESI—MS;m,/z 272[M —+H]. lH—NMR(CDCIS) § (ppm) :1. 32(t, J=7

. 2Hz, 3H), 2. 24—2. 31(m, 1H), 2. 33—2. 43(m, 1H), 2. 86—2. 95(m
, 1H), 3. 03—3. 12(m, 1H), 4. 23(q, J=7. 2Hz, 2H), 4. 87—4. 92(m, 1
H), 7. 51(dd, J=8. 4, 6. 4Hz, 2H).

(2R, 58)—5—(3, 4, 5—PMI7 Ay ealP—2— LR g T

JLE AT )L DA

(R)—5—(3, 4, 5—MN7/1Fda7z=)L)—3, 4—Re—2H—trz—/L—2
— VRV EE T VATV (12, 4g) DEH )—/L (170mL) IWHRIZ10% /35
U ARFE (1. 2g, BO%EKM) EZINA ., EDORIGHEZ  KEFFHK T, i T160kF
IR L7, iAo A ECEEL , IR . REE% (11, 98g) 215
7o ZOHDODOYPEEIZLL FO@Y TH D,
lH—NMR(CDCIS) § (ppm):1. 31(t, J=7. 2Hz, 3H), 1. 61—1. 69(m, 1H
), 2. 05—2. 21 (m, 3H), 3. 93(dd, J=8. 0, 5. 6Hz, 1H), 4. 19(dd, J=7.
2, 7. 2Hz, 1H), 4. 22(q, J=7. 2Hz, 2H), 7. 11(dd, J=8. 4, 6. 4Hz, 2H)

(2R, 5S) —5—(3, 4, 5—N 7 /A a7 'al) —1, 2—H LR

1—t—7FI)ILEAT)L 2— LT )L T AT LD

(2R, 58) —5—(3, 4, 5—N7Fdn7z=/L)EalP —2— LR e
VAT (11, 98g) . R —F )L 73-(10. bml) &Y —t— 7 F )L LR F—hk
(13. 4g) ZE TV AT LAV LTIR (120mL) VAHZ , SRIE CHRFRIBI R L 7=, X
JSIREMINZAIZ Y —L (1. 79g) A, | T200 8 LTz, ZDRISIRAMIC
KEFERE T VAN A, AHEEZ ECL ., 0. 2BUEHEE (2[1) | 75 A2 CNRK G
L. AR & KRR~ 7 R0 SIS THBRS BT, WUE MR IEA B L, ke
VA3 RIZIEL, I8 E G2l ky, RELEW (16. 4g) 24572, ZOHD
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[0299]

OYPEEIZLL F O THD,
ESI—MS:m, 2z 396[M +Na].
(S)—2—((R) —kRaXI AT /)L) —5—(3, 4, 5NN Fdnd==L)al)

— 1 —HILRUE t— T T I RTILDL R

(2R, 5S) —5—(3, 4, 5— N7 AnT7==L) )P —1, 2—VH LR

1—t—7FNTRT )L 2—2F )T RTIL(6g) DT 7R 75 (80mL) B
(2K T VT U LR RUR (554mg) 2 N4, £ O ROG# -z AR T3047 . i
T13RERIBHR LT, BOSRITK EFER =T V2 N A AHIE% B LT, AHE %
TIATUH L BKRREE~ 7 7 WS TREBRS BT, T P EL, &
VBT NAT LI NI 5T = (T F S HERET L) IR L 5 (
4. 65g) Z4¥z, ZOBODYPEFILLL T DB THD,
ESI—MS;m,/z 354[M +Na]. 'H=NMR(CDCI) 6 (ppm): 1. 26(s, 9H)
, 1. 78—1. 83(m, 1H), 2. 01—2. 06(m, 2H), 2. 24—2. 30(m, 1H), 3. 7
1—3. 83(m, 2H), 4. 08—4. 14(m, 1H), 4. 46 (brs, 1H), 4. 75(dd, J=10
. 8, 10. 8Hz, 1H), 6. 88(dd, J=8. 0, 6. 4Hz, 2H).
S)—2—(R)—1—EREFTITIN)—5—-(3, 4, 5NN Furd-—=)L)'al

DU —1—FIVRUE t— T FILZ AT ILDOEER

DAFIVAVRF VR (1. 68mL) B E LT e Rr7 7 (90mL) B E — 78°C
ZIMHEIL . ZORIIZAFFIL7alR (1. 88mL) %1 FLTz, &0 % [
TEOHH%, (S) —2— ((R) —eRaF T AT L) —5— (8, 4, 574 7=
=Rl —1 =R t— 7 T I RAT L (4. 65g) DT MR 77 (
10mL) T LT, OGN Z R TA0 5 L7 V=T /173 (8
. TmL) ZNAx, — 78 CHLE TR Lz, BOSHIZH LT =0 LoKe
e =T LR INZ . AR E I LT, AHIEE T T THIRL . BRI~ 27 %
T MTTHABRS e, T PR R AL RIS T MR r T 5 (100mL) &
Iz, =78 CITWmAIL Tz, ZDSISHRIZAT N~ F 7 57 aIR (17, 3mL, 0.
O7TMT T RR 77 %HR) 23 L., R CLR R L7, RIS LT
= LK EEEE T VRN A AREE R LT, AREIEE T T A THRIFL ., R



WO 2008/013213 183 PCT/JP2007/064637

[0300]

[0301]

[0302]

VIRV LTTHRSE | T FIRE AR £ U, BREE IR SN AT L=
TTT 4= (T Z SR T ) IO REEEW (8. 71g) #1457, Zhb
OYMEMIZENZ LT Ol TH D,

ESI—MS;m, z 368[M +Nal.

R)—1—[(S)—5—(@3, 4, 5—MN7nFAud=—)raly —2—Af)L|F )—

JVDE K

(S)—2—((R) —1—tRa¥ =TI /) —5—(3, 4, 5— N7 Frr==/L)nm
Vo —1—HIVR U t— 7 F AT/ (3. 71g) OFETT /L (20mL) ImiK I
| ABUERE HERSm T L (26. 8mL) 2%, IR T2 B L 7=, 0T TIREE
B EL, BHEKEBIL T NID KRS yan A e 0% A E il LTz,
A% BRERRE~ 7 3D M TS T PR L, RELEY (2
. 6g) AR, ZOBOOYVEEIZLL T D@ THD,
ESI—MS;m,z 246[M +H].
(1S, 4R, 6S) —1—AF N —6—(3. 4, 5—MNT7 A 7= )L)FTFrFotmol
2, 1—cl[1. A|FXHV—3 4V F DKL
(R)—1—[(S)—5—(3, 4, 5—N7nAnr7z=/)e'al)yy —2—A)L]xH )—
V(2. 6g) DY avEy T L (14, 3mL) k%, 120°C TAR MR LTz, RS
WEEIRITRL, B NEEEE E LT, BEEZ VAT NI LI~ N T77 40— (
NTE BB TT S FEB T L) ORI A (860mg) #1572, =
DOHDODOYVEEIZLL FOIEY THD,
lH—NMR(CDCIS) § (ppm) :1. 54(d, J=6. 8Hz, 3H), 1. 84—1. 95(m, 1

H), 2. 15—2. 23(m, 2H), 2. 43—2. 54(m, 1H), 4. 39—4. 44(m, 1H), 4
. 87—4.93(m, 1H), 5. 08(d, J=9. 2Hz, 1H), 6. 92—7. 00(m, 2H).
(Z)— (1S, 68, 8aR)—3—[3—APFv—4— U—AF )L —1H— (X —)L—1

— (V)T —1—AF )L —6—(3, 4, 5—R) 7 )V A a7 =)L) 5T 7R n
Frool2 1—cl[l1, 414 —4a4 D8k
(1S, 4R, 6S) —1—AF /L —6—(3, 4, 5— N7/ A7 x2=/L)F FeRrt’n

22, 1—c][1, 4]FFH —3, 4—I A (860mg) & teT MR 7T (2
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SmL) FHRIZ, K T L—EL 77 AR (3. 78mL, 1. 02M7 MERrT 7K
)2 N 2 D BOGHRZ R C IR IR L7z ROSRICBHUE K IR LT MY 40K
BEHE (570 p L) 24, O°CT2000i#R L, kW TRk Ak ZFE K (279 1 L, 35%
KESH) 2N A, O°CT205 Hi#R L7z, Mg /K37 FIw A (298mg) Z %, ==
T2005 B E BRI LT T 2N A FHIEE B LT, A HE 2 Mk
W 7 2D WS TSR | U P IA B 2 Uiz, FRIEICT =)L (25mL
) ER)T = s VRAR=Y A7 AR (1g) 0% % O BOSHRZ 1REIIINEGR T L7,
POSHEERIZRL, 3—ARFY —4— (A—AF N —1TH—AIF Y — /L —1—A/)
NURT T ER(683mg) ENZF LT I(796 p L) BN A, & DRGSR Z =R
T1ORERIBHR L=, ROSICHIR = F LT T 2N A, A8 E LT,
AR MK E~ 7 230 LTRSS, BE PRI L Rl I
NHT L7 NS5 74— (2l8], K yaw oy ZANH, TR ~7"52 /i
e T L —FER =TV OFUR o~ oy VA, YSHTEIEL: ~7 52 /BT
= FEE T L —FER T L AT ) — ) ITTRL  BE(L S (7T00mg) 1%
7o ZOHDODOYHEEIZLL T D) THD,

ESI—MS;m,z 484[M +H]. lH—NMR(CDCIS) & (ppm) : 1. 48(d, J=6
. 8Hz, 3H), 1. 77—1. 88(m, 1H), 2. 00—2. 05(m, 1H), 2. 11—2. 17(m
, 1H), 2. 29(s, 3H), 2. 35—2. 46 (m, 1H), 3. 84 (s, 3H), 4. 24(ddd, J=
9.2, 4.8, 4. 8Hz, 1H), 4. 78—4. 84(m, 1H), 5. 06(d, J=9. 6Hz, 1H),
6. 81 (s, 1H), 6. 92(dd, J=1. 2, 1. 2Hz, 1H), 6. 94(dd, J=8. 4, 6. OHz,
2H), 7. 19(d, J=8. OHz, 1H), 7. 38(s, 1H), 7. 40(dd,J=8. 0, 1. 6Hz, 1
H), 7. 70(d, J=1. 2Hz, 1H).

3—{2—AF—4-[(1S,6S, 8aR)—1—AF /L —4—AF/—6—(3, 4, 5—

M7 A o=V TRt uu[2, 1—c][1, 4133 —(372) —AUF

VAFAN] Tzt =B AT — 1 —IRAR I AR AT N —ZH—AIF =L —1
—A{h N7V A ofiEiE D&
(Z)— (18, 68, 8aR) —3—[8—AMFv —4— (A= AT/ —1TH—AIF Y —/L—

1— (V)R FT ] —1—AF)—6—(8, 4, 5—N 74 a7 ==)L) 7 7ER
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nenn[2, 1—clll, 4]14F% P —442(100mg) . /un AT o Z— )T
FIVHRAT 2AM(CAS No. 229625—50—7, 77. 5mg), IV{LF M7 A(89. 8
mg) BELOIPEA (8. 6 1 L) D7 R (3mL) #ili A Sk INAVE i S8 72, Bt
W E TR L, B FIRMEL 72, £zl aadL b (2mL) BRI,
TFA(2mL) 2z, £ DRAWERE C2R MBI, BOSRERIE FIRAEL .
Pl E WHIRC18Y UM AN AT ha~ T 7 — (EHERE: 0. 1% N7 A4
FEfE oA K —7 Bb=RLR) TS 5281280 5% (65me) 2457
o ZOHDODMMEIZLL FOEY THD,

ESI—MS;m,z 594[M '], lH—NMR(CDSOD) § (ppm):1. 48(d, J=6. 8
Hz, 3H), 1. 88—2. 04(m, 2H), 2. 14—2. 20(m, 1H), 2. 42—2. 52(m, 1
H), 2. 53(s, 3H), 3. 94 (s, 3H), 4. 32(ddd, J=11. 6, 5. 2, 4. OHz, 1H),
4.91—4. 97(m, 1H), 5. 10(d, J=11. 2Hz, 1H), 5. 98(d, J=12. 4Hz, 2
H), 6. 76 (s, 1H), 7. 11(dd, J=8. 4, 6. 8Hz, 2H), 7. 50(d, J=8. 4Hz, 1
), 7. 56(d, J=8. 8Hz, 1H), 7. 68(s, 1H), 7. 69(s, 1T), 9. 44(d, J=1.
2Hz, 1H).

FEha 17

3—{4—[(1S,6R, 9aR)—6—(3, 4= INFaTx=yl) —1—AF ) —4—F
XVThTeRe(l, 41 4%y /(3. 4—clll, 4]AF%HT— (37) —AVF AT
N =2 AHL T = U} —5—AF )L — 1 —FRAR A F L AT )L —3H— A2
—v—1—AvL M7 VAEEEEE O 5 R

[fk41]
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{(S) —2—_ LA AT I —1—[2—(3, 4—7)LA a7 =)L) —2—4

VT REFLATF L] ZF UL HAAIE t— T F LT ATV DR

3, 44—V 7N A nT 2oL SR AT IR OB 2 ERER T v R
(1. A7g) MIRE (—H /) 58T Mot 7 7 (60mL) DIREHEIC 1 — 7 1%
—3, 4=V 7N A B (1. 46mL) & FL, £ DORIGIRZ IR LTZ, KOS
WaFE-T0, FOGRIZI—7 € =3, 4=V 704 n~_0Br (10, 2mL) 2§ FL.
WL C IR R R L7,

BEFHRA T, (S) —3—_UNA XL AT )L —5—FFE/NR)—4— )b
R t— 7 FILTRAT IV (16. 2g) DT 7R 77 (100mL) EH % —40°CIC
BHIL ., FOWKIZTICHBELTBWES, 4A— V7 A m 7 s 3 A7 1
IRE T U7, BOSHEE R T30 R L 721212, fafniifb T e =0 K&
| FEfR =T LTI U7, BiIEE 75 A TUeifth . MOKRE~ 27 2w AT
BpsE | BUE TR AL REEY (22, 2¢) 215, ZOHOOYPEEILLL
TOEYTHA,

ESI—MS;m/z 458[M +Nal.
(3R, 5S)—3—(8, 4= 7 F a7 =)L) —5—bRaX L AF/LE/LR) —4—

FIVIRE QOH— TV F LY —9— AL AT IL TR TIL DL AR

{(S) —2— U VNAXLAT N —1—[2— (8, 4—VT7NAuTz=)L) —2—F
XYV IR AT V] F VLIS t— T F /LT ATV (26. 8g) DREfETF
JU (50mL) B A BUEE RS/ FERS =T /LRI (100mL) 2%, =i T2, 5RFR]
PR U7, BT PS50, ML i a2 T o7, il ic e —T L N
FZARAEW (1,1, 300mL) 2Nz, NEWZAR—T /L TRIIL | BbES 8T,
ERAHET T = ar L, FRIE R LT, FRIEDAZ ) —/L (200mL) %
AT, 10% /37T L # (9. 1g, 50% & K ih) ZINA., & OBG IR K& IR
. ISIEHIEHR L7z, MRBEATE 25U | WUE P BEA R B Ui, FRIEIC R T L
O EEAKZ A, AREE SR, 7T A TH LTz, £3H 7oA e 2 MK i
W~ 7 R0 DT THARSE | JBUE TIBEERE E LT, FRIEICT ke 52(120
mL) SR EJEAK (120mL) 2, Kin T, 9—7/NF L mV AF LraafL A—
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[0306]

[0307]

(16. 6g) N, DS EERIZR L, 14RFRIFHR L7z, ROSHKICHERE = F /1
EREIMA, GHRIEZBLL . 7T A THE#  BOKREE~ 27 230 DT TS
B, WE TR EL B2 EEE =T L (50mL) IZARL, ~7'Z (5mL)
ZNZ, A CTAH BEE L=, Mt L7z EiR g o2 sic I &Eafba (7. 1
9g) BT, WA VI T NI T LI N TT 4— (~FHh o BT 4,1
=1,/ DICTERL, FEE, BT L CEESE, BT D2 sic kv REL AW
% (3. 69g) B1%7=, ZOHLOOIAEIZLL F O ThH o,

ESI—MS;m,z 452[M +H].

(3R, 5BR)—3—(3,4—y7)nFm7z=l) —5— (1 —kERad /L) E)LRY

LA — VIR QH— )L AL —9— AL AT LT AT ILDEER

HEEFHER T, VATV AVEF TR (530 L) &7 M eRe7 5 (35ml)
Wi E — 78 CITI AL Tz, BOSHRIZA UL 7R (608 1 L) &1 FL., IR TH
SR L2, BOSHRIZ(BR, 5S) —3— (3, 4—Y 7 A n7x=)L) —5—bRkn¥
VAT IEINIRI Y —A4—F VR R OH— T VAL —9— AV AT )L AT )L (2
BB G TN IeRr T T (26mL) BSHE T L. % ORIGHEZ [FIR T304
U7z, BOGIIZI) =T L7320 (3. TmL) 204, R C3057, IR C1RAEH
FRU7-, ROSHRIZEIREA LT o e=y 2oKZ A, BT /L THIt L7, A1k)E
MBS~ 7 3D ST THRESE | JE TR 2 Uiz, b ikia 7 b
FeRr7 7 (15mL)IZARL, — 78 CItimHAILTz, ZDRINHRIZAT IV~ 7 R
v A7 IR (8. 33mL, 0. 97TMTN7eRa7 7 ¥iHk) 223 L. [RIIEC 1R R
U7z, BOSHIT G L7 =y LK EFER =T L2 N4, AilEE Bl Lz, A
WIEZ 7T THIF L, BRI~ 7 337 M THARS 7, BE PRz %
LR Z BTN I T L Ia~< b T TT 4= (T2 k=T v 95,51/
DICTHRL , AW (950me) 21572, ZOHOOYMEEIZLL T DD THD
ESI—MS;m, z 488[M +Nal.
1—[(BR, 5R)—5—(3, 4—V 7 AT z=)L) TR —3— (L] F )—)L

DE Rk
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[0308]

[0309]

(3R, 5R) —3— (3, 44—y 7 A 7 z=/l) —5— (1 —bRafi =T )L) F/LK
Vod—HNAR g OH—T AL —9— ALV ATF LT AT /L (950mg) DT Eh=
RV (16mL) BHRIZY = F /L7 (AmL) 2N A, %0 RS HR % FER C TR E
Lize BOSHIZ v (20mL) 2N A WL T2 LT, iRz U 7L
AT NT TT 4= (T2 S HERTT L 4,11,/ 1) THERL | &Mk
B (424mg) Z4572, ZOHLOOYMEIZLL F DMWY Tho,
ESI—MS;m z 244[M+—|-H:|. 1H—NMR(CDCIS) 6 (ppm):1. 22(d, J=6
. 4Hz, 3H), 3. 00—3. 48(m, 3H), 3. 73—3. 80(m, 2H), 3. 90—4. 03(m
, 2H), 7. 08—7. 12(m, 2H), 7. 24—7. 29(m, 1H).
(1S, 6R, 9aR)—6—(3, 4=V 7N A nTz=)1) —1—AF )L FhTeRnl1, 414
2O /[3, 4—cl[1, ATAFH—3, AT F L DEKL

1—[(8R, BR) —5— (3, 4—Y 7 A7 z=/L)FE)LR) L —3— AV ]TH )—

L (424mg) VDY (2mL) DV 7 AZ L (8mL) Wl K T AUy
2UR (417 ¢ L) Z0H FL, £OPOSHZ R T30 i Uiz, BOSHIZKZINZ
AHEREZ Bl | R~ 7 Ry MO TS BE PRI A LT, Rilay
VHTFNHT LI ST T T = (T2 Wl 9,/ 1-1 /4 TREIL
. RELEY (353mg) B1%7-, ZOHLOOWIAEIZLL F O Tho,
ESI—MS;m,z 298[M +H]. "H-NMR(CDCL) § (ppm):1. 52(d, J=6
. 4Hz, 3H), 3. 51(dd, J=11. 6, 11. 6Hz, 1H), 3. 74(dd, J=10. 8, 8. 4H
z, 1H), 4. 05(dd, J=11. 2, 4. 4Hz, 1H), 4, 18(dd, J=12. 4, 4. OHz, 1H
), 4. 54(ddd, J=11. 6, 4. 0, 4. OHz, 1H), 4. 66(dq, J=13. 2, 3. 2Hz, 1
H), 4. 86(dd, J=7. 2, 5. 6Hz, 1H), 7. 13—7. 23(m, 3H).

(Z)—(1S,6R, 9aR) —6—(3, 4—Y 7 A T x=)l) —3—[3—ApF —4—(

A= AFN—IH— AT == 1 =V XDV F | =1 = AF )T RTeRr[ ],
AAFHT /[3, 4—cl[1, 41FF W —A—F L DERR

(1S, 6R, 9aR) —6— (3, 4—Y 7/ A7 2=/L) — 1 —AFLF IR, 4]
FXHT 03, 4—cll1, 4J4FHTr —38, 4— 4 (353mg) & LT ek

75 (10mL) Wik w — 30 CITmEIL . F DRI L—8L 774K (1. 55mL, 1
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[0310]

. OBMTNTER a7 7)) 23 F L, —20°C~—30° CT2REMEHE L7, BE
WS BIEAKERIL TR LK B (235 1 L) ZNA, —20°C~0"CT2050HEFEL,
WNTRALKSEK (114 1 L, 35%KEH) 2N, 0°CT200 L7z, difil
KFFNIUL(122mg) Z%, BIRTL00HER% | BB F L ET T2 A,
AR % P LTz, A KB~ 2 R M TS| T PR
FELTz, BT ER=FL (10mL) &N 7 = = )LRAR=D A7 BIR (410mg) &
Nz, 2BERINBGER L7, SO A BIRICREL, 3— ANy —4— (4—AF L —1
H—AIZY =/ —1—A) AT VT ER (280mg) EN) =F /L7 (326 1 1)
A DRSHRZE SR TL2RF MR L7z, B MEEEAE 5L RisICHEE—
FIANCET T MAZ, AHJEZ Bl LT, BUE PSR KL, Rl Es a5
NAT LI N5 T o— (HR I~ Ry VANH, L~ lEliE —
T —EER T V) RERIL LAY (270mg) 45372, ZOHO DMLl T
DI THD,
ESI—MS;m,z 482[M +H]. lH—NMR(CDCIS) & (ppm) : 1. 48(d, J=6
. 4Hz, 3H), 2. 29(s, 3H), 3. 51(dd, J=11. 2, 11. 2Hz, 1H), 3. 73(dd, J
=12. 4, 8. 4z, 1H), 3. 83(s, 3H), 4. 00(dd, J=11. 6, 4. OHz, 1H), 4. 1
9(dd, J=12. 0, 4. 8Hz, 1H), 4. 41(ddd, J=11. 6, 3. 6, 3. 6Hz, 1H), 4.
53(dq, J=13. 2, 2. 8Hz, 1H), 4. 85(dd, J=8. 4, 4. 4Hz, 1H), 6. 82(s, 1
H), 6. 91(s, 1H), 7. 10—7. 23(m, 4H), 7. 33—7. 36(m, 2H), 7. 69(d, J
=1. 6Hz, 1H).
3—{4—T(S,6R, 9aR) —6—(3, 4—V 7N AT x=)L) —1—AF )L —4—F
XVTRTeRu[l, AARHT /3, 4—cl[1, 4[Fx%V T — (372) —AVF U AF
N =2 AHL Tz =)L} —5—AF )L — 1 —RAR A XL AT )L —3H—A(3F
—v—1—AvL M7 VAEEEEE O 5 R

(Z) — (18, 6R, 9aR) —6— (3, 4—Y 7 /LA 7 z=)L) —3—[3—ARFT —4

— (A= AT AT = — 1 —AN) RPN FT o] — 1 — AF LT RoeRe(1, 4]
FxHT 038, 4—c]lll, 4A1FFH P —4—F2(30mg) | 7R AF LI F— )
TFIIRAT A (CAS No. 229625—50—7, 23. 3mg) . 7T T L (26
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. 9mg) BELOIPEA (2. 6 u L) D7 (1mL) IEHk % SRR INBGR RS BT, )X
SRR IR E TR L, BT FIR#E L7z, 1072 ik mmi/L A (2mL) TR
(2. TFA(2mL) 2%, ZDIRAWZ SR T2 MBI U7z, BOSIRZ I T A
L. B Z WA RCL8I VAT N T Lo~ N5 74— (B 0. 1% 7L
FufiE G A AK—7Bh=RLR) TR 228280 S (11me) &
P, ZOHLODOYEEIZLL T D THD,
ESI=MS;m,/z 592[M"]. "H=NMR(CD OD) § (ppm): 1. 49(d, J=6. 4
Hz, 3H), 2. 52(s, 3H), 3. 58(dd, J=11. 2Hz, 1H), 3. 74(dd, J=12. 4, 8
. OHz, 1H), 3. 93(s, 3H), 4. 05(dd, J=11. 2, 4. 4Hz, 1H), 4. 21(dd, J=
12. 0, 4. 8Hz, 1H), 4. 50(ddd, J=11. 6, 4. 0, 4. OHz, 1H), 4. 69(dd, J
=6. 8, 3. 2Hz, 1H), 4. 83—4. 88(m, 1H), 5. 96(d, J=12. 4Hz, 2H), 6
. 75(s, 1H), 7. 21—7. 33(m, 3H), 7. 49(d, J=8. 4Hz, 1H), 7. 53(d, J=
8. 4Hz, 1H), 7. 64(s, 1H), 7. 67 (s, 1H), 9. 42(s, 1H).

[0311] F&hafi18
3—{4—[(6R, 9aR) =1, 1 =V AF N —A4—FFV—6—(3, 4, 5—FN)TINF07
==/V)ThFeRall, 414% % (3, 4—cl[1, 414%H T — (32) —AVF
AIN] =2 —APFL Tar =Vt =5 —AF )V — 1 —FRAR /A F AT/ —3H— A3
B —1— Ay NTVAFEREE O G
[1k42]

F
o) o)
O o>
HO~B O/‘N A 7%?/
HO” )J

(B3R, BR) —=3—((R) =1 —kFRmX xF/)) —5—(3,4, 5NN/ A a7

)EIIRY Y —A—HILR R NI AT IL DA
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[0312]

[0313]

(R)—1—[(8R, BR)—5—(3, 4, 5— N7 VA RT==/)E/NHRI) —3— A/
=& )= (2g) DT FTERET7Z (20mL) IRIC, I EE /K (20mL) &/mm
FPe~ P (1. 31mL) ZINA Tz, OGSz I T LM%, 7aaSefge
PV (1. 33mL) ZiBNL , BIZ200FRIFLFRL 72, KEFRRTTF V2 A, AHEZ
SRLLTE, AR E T T A TR L MK~ 7 20 MMTTHREE | BT T
WA B LT, BREE VAN TN T DA~ N TT7 4— (T Z BT T L)
ICTERLL | LAY (880mg) 24572, ZOHOOWHEEIZLL F O THA,
lH—NMR(CDCIS) § (ppm):1. 14(d, J=7. 2Hz, 3H), 3. 58—3, 64(m, 1
H), 3. 68(dd, J=12. 4, 4. OHz, 1H), 3. 82(dd, J=12. 4, 4. OHz, 1H), 3
. 85(dd, J=8. 0, 4. OHz, 1H), 3. 92(d, J=12. OHz, 1H, 4. 39(d, J=12.
8Hz, 1H), 5. 17 (brm, 1H), 5. 20(d, J=12. 4Hz, 1H), 5. 27(d, J=12. 4
Hz, 1H), 7. 28—7. 38(m, 7H).

(BR, BR)—=3—F7tFF /N —5—(3, 4, 5—MNINF 0T =)L) F/NHR)—4—H

LR XL AT VDAL

VATV ANIEF VR (0. 22mL) DT MIER T 7R (15mL) 2 —78°Cliy
AL, £ DOEHIZAFF V7R (246 ¢ L)z T L7z, £DRISHEZ R T 5
BFEL. (B8R, 5R) —3— ((R) —1—tFnu¥i xoF /L) —5—(3, 4, 5—F 714
T2 )V)FIVIRY L — A —FVR R RV )L AT )L (880mg) DT MIERT S
> (BmL) WA T L7z, £ ROGHE IR TR ML, N =F A7 (1. 5
AmL) ZNZ 7z, BOSHRZ SRR L, TR Uz, BOSHRISHEA LT o E=r L
IKEFERE =T L E N A, AHEIEE I KRR~ 7 R0 BT TS BT, W
FENEEEREL VBTN BT LI~ N T7 p— (NI B /S BERT T ) ITT
L | RE(LEW (800mg) #1572, ZDOHODOMMAEIZLL FOEY THD,
lH—NMR(CDCIS) § (ppm) :1. 63 (s, 3H), 3. 62(dd, J=11. 6, 4. 4Hz, 1H
), 3.85(dd, J=12. 4, 4. 4Hz, 1H), 4. 19(d, J=12. 0Hz, 1H), 4. 42(brm
, 1H), 4. 65(d, J=12. OHz, 1H), 5. 09(brs, 1H), 5. 21(d, J=11. 6Hz, 1
H), 5. 29(d, J=11. 6Hz, 1H), 7. 24—7. 38(m, 7H).
1—[(BR,5R)—5—(3, 4, 5NN AT == )L)F)NR) —3—A)N]THF)
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[0314]

[0315]

L DL

(3R, 5BR) —3—7&F N —5—(3, 4, 5—F 7 A a7 z=/L)E/NRI) L —4—
ANV RV AT L (800meg) E10% /3700 A —fRFE (50%F K dbh, 79
. 2mg) DEH )—/L (15mL) DRI Z  /KFRIZPHR T TLE IR L 72, Ml
2l TAL LTI I ARG L . KRB G (529mg) 21572, ZDHD DM
XL F o) ThHA,
ESI—MS;m,/z 260[M -+H].
2—[(BR,BR)—=5—=(3, 4, 5=—F)onA T =)L) E/LHE) —3— ()L 171X

V=2 — A —ILDEER

1—[(8R, BR) —5—(3, 4, 5—F7 AT x=/L) ENARI Y —3— AV ]Tx )
> (529mg) DT IR rT T (25mL) IWiRIZ, EHEFAK T, 0OCTAT /L~
XY L7 IR (0. 9TMT MR T 81, 4. 63mL) 2 L7z, %O BOGHK
ZECIREMBLER LT B my LK EHEE =T V2 N % AIEE /Rl LT-
o AHEIEET T A UL BOKIEE~ 7 R0 AT TS, JUE P
HEL BRIEZ VBTN BT LI~ T TT p— (T F BT V) [T CORs
L. FEEW (330mg) #157~, ZOLDODOWMAIZLL FOEY Th 5,
ESI—MS;m,z 276[M ' +H]. 'H—NMR (CDCL) § (ppm): 1. 25(s, 6H)
, 2. 00(s, 1H), 2. 17(brs, 1H), 2. 91(dd, J=10. 8, 3. 2Hz, 1H), 3. 11(d
d, J=10. 8, 10. 8Hz, 1H), 3. 35(dd, J=10. 8, 10. 8Hz, 1H), 3. 73(dd, J
=10. 8, 3. 2Hz, 1H), 3. 90—3. 97(m, 2H), 7. 06(dd, J=8. 4, 6. 4Hz, 2
H).
(6R, 9aR) —1, 1= AF N —6—(3, 4, 5—FM 74 n7==)L) T F7Rn[1,
AVAXHT (3, 4—cl[1, 4]FAFW T —3, AV AL DERR
2—[(3R, BR) —5—(3, 4, 5— N7 /A @7 ==/V) FE)LR) —3— A ] 7/

> —2—F—/1(330mg) LV (2mL) D7 mrsk/L A (10mL) B KT,
FFHUNaIR (205 1 L) Z T U7z, Z ORGSR T LRI L , SEIRT
S 2WE IR LT, BOSIRIT RN A, AEIE 2 R L7, AR %7 542 T
L, BOKMiEE~ 7 R MO THAER S T PR B LT, Rl Z2 IR
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[0316]

NHT BTN TT 40— (T B SRR T L) ITTRERL | £B{bE% (260m
g) ZAFI, ZOHDODMMEEIZLLT DY Thd,

ESI—MS;m,z 330[M +H]. H—NMR(CDCIS) 6 (ppm):1. 50(s, 3H)

, 1. 55(s, 3H), 3. 52(dd.J=11. 6, 11. 6Hz, 1H), 3. 72(dd, J=12. 0, 7.

6Hz, 1H), 4. 07(dd, J=11. 2, 4. 4Hz, 1H), 4. 18(dd, J=12. 4, 4. 8Hz,

1H), 4. 24(dd, J=11. 2, 4. 4Hz, 1H), 4. 84(dd, J=8. 0, 4. 8Hz, 1H), 7
. 03(dd, J=8. 0, 6. 4Hz, 2H).

(bR, 9aR) =3 —[1—[3—ApF> —4—(4—AF )N —1H—AIFS— )L —1—A

W Tz — () —AFVT o 1—1, 1 —AF)L—6—(3,4, 5—F)7)14n7=
=WV T IeRu[1. 414 H (38, 4—c][1. 413X %V —4—F L DAL
K& TF. (BR, 9aR) —1, 1—AF )L —6—(3, 4, 5—MN7vAa7==/L)Tk

Feknrll, 414% % /[8, 4—c]ll, 4]4FHT =3, 4= 4 (260mg) 25
o7 MR 7T (10mL) WiKIZ, L—8vL 774K (1. 14mL, 1. 02MT F7ER
077U Z R T L OB R CURERIB R U7, BOSRIC SIE K i
b NI LOKEEHR (173 L) ZM A, AR C20 541 . I Cilfg b kK (3
05 1 L, 35%KEHR) 24, R T200 R L7z, MK )Y A (328mg
Y EINZ, BILT200 8%, BigTF LT T4 2MA4, AigEE oL, A
P E 2 KB~ 7 3 0 M THARSE  E T2 LU, sl vh=
RV (10mL) ER) 7 2= V7R AR = A7 IR (302mg) ZNZ . TRERDMEGEFEL
77o BUSRZSBIRIZREL, 3S— Ay —A4— (4—AF )L —1H—A(3IF V' — )L —1—A
V)R AT T ER (206mg) ER) =T LTI (240 n L) BINZ, # O R)GEESE
I C20WP MR LT, T PIRBEZ R B L BRR =T e T T 2N A, Atk
J@7 il UTe, AHIEE MRS~ 7 R D AT TR S T FIEIEZE AL,
Wz VAT NAT L= T 40— (R~ 7 /Wil =T v —
TFWITTFRL , RELAEY (210mg) 2187, ZOHDO OB F D@y
THD,

ESI—MS;m,z 514[M +H]. lH—NMR(CDCIS) & (ppm) : 1. 49 (s, 3I)
, 1. 52(s, 3H), 2. 29(d, J=1. 2Hz, 3H), 3. 50(dd, J=7. 2, 7. 2Hz, 1H)
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[0317]

[0318]

, 3.71(dd, J=12. 4, 7. 6Hz, 1H), 3. 85(s, 3H), 4. 05(dd, J=11. 2, 4. 4
Hz, 1H), 4. 15(dd, J=12. 0, 4. 4Hz, 1H), 4. 20(dd, J=12. 4, 4. 4Hz, 1
), 4. 85(dd, J=7. 6, 4. 8Hz, 1), 6. 81 (s, 1), 6. 93(dd, J=0. 8, 0. 8
Hz, 1H), 7. 04(dd, J=8. 0, 6. 4Hz, 2H), 7. 21(d, J=8. 4Hz, 1H), 7. 30
(dd, J=8. 4, 6. 4Hz, 1H), 7. 48(d, J=1. 6Hz, 1H), 7. 71(d, J=1. 2Hz,

1H).

3—{4—[(6R, 9aR) —1, 1 = AF /N —4—FFV—6—(3, 4, 57 NAra7
==/ FhTeRa(l, 414% % (3, 4—cl[1, 414FH—(B2) —AVF

AFN]—2—AFL T2 )L} —5—AF )L — 1 — 3 RAR/AF L AT )L —3H— (3

ZS =1 =AY L TV A CFERRIE OB RR

(6R, 9aR) —3—[1—[3—ArF T —A— U4—AFNAIFZY — /L —1—A)L) T x=

N—(Z) = AF VT ]—1, 1=V AF N —6— (3, 4, 5—N 747 ==)L)Th
FeRull, 414% %2 /03, 4—c]ll, 4]3F T —4—F2(60mg) , /e AF
N HE =) T F LR AT 2AFCAS No. 229625—50—7., 46. 5mg) . IV1k
FRT L (53, 9mg) BEOIPEA (5. 2 1 L) D7 &R (2mL) iR % SRR INEGE
TS E T, PO AT E TR L, U TR L7z, Fo 72 D7 madLr L(
2mL) T, TFA (2mL) ZNx., £ OIREG W2 SR C 20 MR L7z, POz
WUE TR L BRI 2 W SRCL8I VAT NI T b~ 7T 74— (L 0.
L% N7 VA RBHEG A K—7Br=NVR) TR 528250 R LAY (
15mg) #1572, ZOHDODOMMAEILLL T OEY TH D,
ESI—MS;m,/z 624[M ], lH—NMR(CDSOD) § (ppm) :1. 53(s, 3H), 1
. 55(s, 3H), 2. 53(s, 3H), 3. 57—3. 64(m, 1H), 3. 71(dd, J=12. 0, 8.
OHz, 1H), 3. 94(s, 3H), 4. 09(dd, J=11. 6, 4. 8Hz, 1H), 4. 20(dd, J=1
2.0, 4. 8Hz, 1H), 4. 27(dd, J=11. 2, 4. 4Hz, 1H), 4. 84(dd, J=11. 6,
4. 8Hz, 1H), 6. 02(d, J=12. 8Hz, 2H), 6. 74(s, 1H), 7. 17(dd, J=8. 8
, 6. 4Hz, 2H), 7. 46—7. 52(m, 2H), 7. 70(s, 1H), 7. 74(s, 1H), 9. 46(
s, 1H).

AFEIE BIX, AR O— A Q) OB OH APEE R 721, LU 0Bk
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[0319]

[0320]

w2117,
AR B 1

R TR IR L 7o g DY A TR L T AL OB A 0. 17251, 3SmL#
U BAFBDBH00 M OB E T OB WS Bz, 0%, @O0 08D
XA T TR E T LGRS L, HPLC—UVIEIZ I e &L i osel
T L 2 45 BRI L T RT3 2 T DBSREE & LTz,
pH 5: Diluted Mcllvaine buffer solution (KANTO Chemical Co. I
nc. )

pH 7: GIBCO™ (Dulbecco’s phosphate—buffered saline, Invitrogen

Corporation)
FONTR R 2R K2BIORITRLT,
[F1]

EhE 2 >10 >10
E R 3 1.24 1.12
FhE 4 >10 >10
EHEH5 0.32 0.46
ER 7 >10 >10
F 8 0.96 1.69
EH b9 3.45 4.72

[322]



WO 2008/013213 196 PCT/JP2007/064637

P pHSé:(f;jffﬁﬁfﬁ pm&:ﬁ;/j‘ﬁ;ﬁﬁéﬁ
Eiile 9. 14 8.89
EHH(10 9. 59 9.76
ERHI11 7. 68 8.11
Ehavll12 3. 44 1.83
Ehit13 9.33 9.15
(%3]

Bl o pHSé:(f;jffﬁﬁfﬁ pﬁﬂ:(ni?&%ﬁﬁ
EmH 14 >10 >10
EHH15 >10 >10
EHPI16 1.15 1.12
Ehavil17 >10 7.55
Ehitl18 >10 >10

[0321] &1, R2BIOEIDFERNLHNDLINT KRB DAL, KA~OUFRED
D TEWEHDTHD,

[0322] RAERPI2
in_vitroZS 526

RGBT L HVARAT 72— D KR (5000 Units, /L) ##HL . Z Ok A

SR T VA Fax—al L, ZOEBIT, k2, 0.1 mg,/ mLiZid
FOWA B ERIN LT, BOSIRZ 1053 AL F o —a Ulcth | ZOHIKRIC
SEEOKM T EN=VEINZ ., DRGSR ERIEL | JRF 1L SE T, 20tk
BOSHEO i DEZITO, 57z BIEZHPLCTHHT L, ZOfE R, in vitro
ZBW TR S DNTE AR BT D2 h R LT,
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[0323] RAERPIS

in_vivoZR#i3:8R
Ty NI B W O K 7% N B 5L, B 5-9% 24 R[] 700 3 o i B HER

STz, BRI CAT VN, ~ U AL 72 U D% D CHIRRIR LD 0.
2mLDMEZERI LT, #01%  ERIU T2 Mg S L4y B C i A% 43 L | 156
N2 HPLC —MSIE TN LTz, ZOREE, b A #3in vivolzi T
TEMEARIC BT D2 L sB LTz,
PEFE BRI AT e

[0324]  AFEHADO—A(D DILAEWIE, A B40BLTA BA2PEAI TEHE R T 5729
RRHET I NA= I FUEFEDA B HNRR L7 DR AR PES RO T A £
ToIRBIRAI THLL I IN MO T R Ty 7 ELTH T D,
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TR O H
[1] (D)
(k1]

U R BSLOR L [ —F7 3R 72> CL KRG RT3 CT— 67 1S L
N BN

Xa&i\ AN HF AT T v FEIFRERL,

YiE, —CO—(0) —R M GUI R i, EHIHEA LD DIHRS D[R —Fiz
[T >TIRW LD E L TEBSNTH LN, C1—67 % L AL 6720 L1
AE A ERACKFE BRI, 570 WL 14 B 5 R BEFRBRIE, 6720 L 14 BIEF IR
LK FEER L FIIIBRN L 14 BIE N /IR R LA R | nid, OF2iT1%27RL,
M L AR T) —P(=0) (OR ) M~ GUATL R 3, ERIEA 2755
REND[A—FI T B2 > TRV LIDE A TEBEINTHINCT—67 /1%
NEAERLM R AREOEWE A 975), —P(=0) (OH) M (X M 1
HREOEMEHT5), —P(=0) (—0 ) (OH) F2iZ—P(=0) (-0 ) (=0
M ) R M B A AR ) AR L

AlE, K(A—1)
(k2]
—Ar
NS
< NG
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[,

()R', R*, R™BLORNL, [ —E/2 3 2o T KFEF - F21ECL—67 /L%
NAERL X, CT =67 L B (%C1 — 67 /b L JhiE, 1720 L3O KR
HFAIFECTI—6T7 AF AR GEC1—6 7 LF LT 1720V L 3D KEE TERLS
THEW) TEBESATHLW) 2R, X3 BRI - FIFATF L (AT L
i, 1FE21320C 1 —6 7 AF LR TERIN THLWD) 2R L,

Ar i3, =X —Ar  GUPLAr L ESRIREA2) O BRSO IR — 7oL
2o TIR WL 3D E I TEBSITHE, 6720 U148 S FH R KE LR
IEFETISRN LA B R AR LR L X 1, B & SR
EDE N /AN

(b)R', R®, R”, R4:1?3J:U“X26i\ RIRIOEREA L, Ar —X — 1, BB (%
NUOBUBRIT, EHEREA2)DBINRSNA A —F/ T R > TN L 3D E#L
RCEAINTHLD) BPHELIZC3—83 /7 LF LR G4C3—8 v 7u7 L%
IVEDIDAT L BT R T TEBRSNTH L) 27777

FoFAN(A—2)

(k3]
O jii)
/ z, (A-2)
[,

I, A S I E A AR Ar26i\ EPILEEA 2N SN DR —F 21T
I 2> T WL 3OERIL CEBIN THL, 672V L 148 S HIERLAKEDR



[2]
[3]

WO 2008/013213 200 PCT/JP2007/064637

JLFEIIEERN LA B S F B R B IE R REBEURL, Al F2 i B o
TEBIEBFALPDBINSNOILERL, Z BIOZ 1, [Fl— £ TR C,
BEHILTEA 2D DIBIRE NS A — FI2 T 2> TIH LR 20 EHIL TEMS T
I AF LB LAIE =L R BRI EEIECL =67 L L AL LIECT
— 67 VN TEBLESNTHINAIEEEZRL, p. qB LT, [Fl—F/2i3H 20>
T, 02N L2038 R § [ 2R T ] TR ENDIAE W ET 3K T AT AR SND
Hi,

EHAILHEAL: (1) KIeEE, (2)3 77 /8 (3)C3—8y 77 iiafki B (4)Cl—
67 %I (%C1— 6T N aFx T, U KR 2T/ C3—8
AT VAV EB X OC3 =8y /a7 v ady b AR LR IRENA 1720 L
SOBEBILTEBINTHLVY) | (B) 1F/FE20CT =67 LF LA GLC1—67 /1
FUHANE, 172030 a7 U A TEBEENTED) TEBREN THINT I,
(6) 1F/21320C1 =67 LF /L E GEC1 =67 /F LR, 172V L 3D 7 i
FTEBENTHL) TERBENTHLW I ANREALEE, (7) BLRFI LI, (8
YEVY =L BB LON(9) BRI,

BEHILIEAL: (1) a7 U (2) KR, (3) 37 0k, (4)C3—8v/m7 v
FoLAL, (B)C3—=83rm7afxidh (6)Cl1—67 LF /LA GLC1—67 L% /L
Hix, e U A KBRS, O 3 C3—8v /L uEE Cl—67 03
VEBIOC3 =817 aky bR O b BIRENH 172 L 3D (& # L
TEBESNTHLEN), (7)C1—67Lafx K GECL—67 v afk  Hid, v
JF A, KERE:, 7 M C3—8Y /u7 A LBl C3—8y /7 ilafx i
OIRDBENOIFIREND 172 VL 3OEHIL TEMS N THEVY) | (8) 1E/2iT20
C1—67FNHGLECL—6T AF NI, 1720 L3 r VR TESNT
F) TEBEINTHINWT I HEBION(9) 1F7217200C1 — 67 LF L EL GLC1 —
67 LT, 1720 L 3D U TEBS A TH I TEBESNTHLVY
JLNTEA VS

X (3, ARV REIRT | SRR O A Y FI 3PP SO

X &, 7T, SRR RO L S SRR PSR A SO
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[4]

[5]

[6]

[7]

(8]

[9]

[10]
[11]

[12]

[13]

[14]

Yix, —P(=0) (OH) ‘M (X M {3, (A %5m7), —P(=0) (-0
) (OH) F2iZ—P(=0) (=0 ) (=0 M ") (K. M "1, BaA A 277 ) 2o
T ARE O LAY E RSP R SND I,

Ar 13 BEHILRFA 2 DIBINS DI — FT TSR > TN L 3D E ML TR
S THEN, 670V L 14 B B HHRAL KRB ILE X572 L 14 B F iR R
BEILA R BRI LG O G E - RPN ISP A SO ML

Ar 13 BEHILRFA 2 DIBINS DI — FT TSR > TN L 3D E ML TR
PSNTHI, T VI oL e 3 ssRIE L oL S ET-
THEPR AR AR SO

Arl&i\ = 72 S SN R e el e o S Y RN Sl G A A DS (7P RN = A [ B
THEBRIN, 72o VB LR oV A Rk SR R oL S ET-
THEPR AR AR SO

X I, =CH—CH(OH) —R'(RXth, R'I%, C1—67 L/ Jedom i) &ord, i
RGO AW FI IR A TR S DI,

X E ATV AR R RO S R T AP SO

X 13, BRI f 29 R LR O S W R IR SRR SO L
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