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BS) MFFE LW,

ket (2) Ehy PV IRE (IR1) 2F5BR7IViEEeWw (3
) . 7V TH-oTHEZAVWTENEDRV, ARIGTHERTZ7 2
vikE® (3) DR, 1~5%8. FELIE3I~5FERMT 20HR
W FRATIRICBITBERFICRE LAWVWD, FFELWEES LTKE
AV L, REBKFEAY VL, BLITREBEYVLFEETFEIENTES
o BEIF1T~5%8, FFELLE3I~5ZFBRNTIDONRY, ARG
EFMRERIEZ0HIC. RIGEEMICIA DAY 9L, £EEIVIEFR)D
LZEFMLTHELN, AVIAY DL, FLEIVEFN)DLDRMNEE
LTI, 1~2FENMFFE LV, FLEABICOVWTERFICRE LAWVWD, I
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[0081]

[0082]

[0083]

[0084]

LWEIEE LTN, N=IYXAFILKRILLTIR, N=XF)L—-2-¥OY KR
VEEBFLIENTEDS, FEADY YV IIRBORGEEIF4 0T~
70CT, RISFKEE LTE6IFEMN L 4 SEFERIGI D Z &AM FFE LW
BABIRTIE. AIRTHEELLD A THEFEERIS (T22) ICEATH
WL, HLKIFIR 1 OEFTHERERIS (TR2) ICEATHENE DA
W
LREAF—LTHORRERIS (TR2) OFRBEELTE. ¥ YILERIRE
EORFERGTHNIEHICBRELRBRWS, TR TFILTFYVEZDLTIL
ZYRK (TBAF) ICLBMFECREBICLINFRELZETEZIENTED
o WELWRHGELTE, Fh3ROT5Y (THF) A, TS TFIL
FUEZDLTZIAY R (TBAF) 21 ROFIEHLY 1 ~3FENM
AT, BEISENBETEBHRTZIENBTFOND, FLHOFFLVE
HELT, 7N R2-T4H ) VEQOREHR, BEEZ 1 ROFEHELY
1~3%8MAT. BBTEBHTZIENBFOND, BROBEIL 1M~
EMAFFE LW, ARIGOBULIBERDOBRIZ, VATV AZLIOT NS
574—PHPLCE, NAOHEEAETHRETIILICIYARREPADOES
IVDESRK (1) ZBEBETZIENTE D,

EiER (2) OEMIE. BIZE. TREAF—L2DLIICERT DI &
NTED,

[ZF—£562]

[1615]

N

HH
p_© R20 Basc
+ | —_—
x3 ) H

R31 O\" . OR31
X1 7x2

I~
3}
N
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(ZZTERBRF—L2IIBFBX, X2, BLUOXHEERSX (1) dOES
ER—TH3, £/R®, RIE, AF—LT1DOERXRERLTH S, )
[0085] b B. KRRV 4 VAFY RESE (4) &4 bk (5) 2EEEHE
TTHY TV VIRIGISERZETIEEY (2) 2822 &ENTES, AH
TN VITRISICBT2FELWEREE LTE, KREFMNIDAL n—T
FINIFIL, YFoLDA4Y7OELTIR (LDA) . VDFOLER (
R)XFILIYI) PER (LHMDS) . AUDLER (MYXFITY
W) 7ER (KHMDS) . 8&UFMIDLER (MYXFILZYNL) 7
K (NaHMDS) EbhHhiFonsd, TOBREDFEREIE. £E&HM4D1
1~2ZBTHIZIEMFELL, FLARIGIE. —7 8~0TT 185/H
Ao IBERIGI B 2DAFE L,
[0086] b LEER (2) IKBWVWT. RIS MLIVRILVAZILE (OTs) T
RIDt —TFLIXAFIVYIE (TBS) THZBEE., TRICRT LD
BiAEDLEOREEMIE. ANTH S,
[0087] [$3]

T4 | 20 4L
&Y | A 3K x® X' BLUX? CAS Registry No.
BRE | BEE
2a S S C=CH, |X'B&LUX*:FhFhH 114694-13-2
2b R s CH, |X'B&UX*:ZhEThH | 1621078-74-2
X' BEUX2HAERBLT
2¢ R S CH: | AFUTUE(=CH.) % 610304-70-6
i35
2d S R C=CH. |X'HB&UX®:ThZThH 302904-94-5
X'HIUXEHAERLT
2e R R CH, | AFUTFUE(=CH.)% 1251827-23-2
i

[0088] &F/A LXK (2) KSVWTAFMEENTHRVWEEITIE. UMTOLIICLT
BRT DI ENTED,

[0089] MIAIEX'AXFILE, XHAKREF. XHC=CH,THZHBAEICIE. F
BBAF—L3DEIICLTAERTDIENTES, TabE, PJAEERE
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[0090]

[0091]

. A5ee (6c) (CAS Registry No. 173388
—39—-1) &A5bEY (7b) (CAS Registry No. 2
03126—-90-3) OAyFYVTIC&Y, &M (29) 2EWRT D
ZENTES, bEW (29g) F. AF—LTEAKRICLTRBRT7IVIEES
M (3) EDhy YV T, RIFEICLYBMOESYIVDFEERE (1) %
B3 ENTES,

[RAF—1463]

[1516]

= Pd(PPhs),
N Z toluene / EtzN
TBSO™ oTBs —————————— @

TBSO™

=

6c b 2q

FEERER (1) TRINDZESIVDFERORRZARAEE L TR
. BEMEEY (6c) EBRRTIVILEW (3) 2BEFET. Av )Y
JLTEEW (8) &KL, PAMBEEET. t&®W (9) &Hhv ) v
TO%. RFERBETS>ZET, £ER (1) TRINDZEYIVDHES
HERMBTZIENTED,

[R¥—1514]
[{E171]
OTs  Aminc (3) R =z Pd(PPhs),
. Z .
[ . Base, sclvent @ toluenc / IizN
) E— B + N >
| A || A TBSO s, OTBS deproteciton
Br Br x" %2
HOY % “OH
Xt %2
6c 8 9 1

(ZZTEEBRF—LOR, X', BLUX2F, EERX (1) AOEREE—
TH>d, FEEW (1) . ROEEW (9) D1 GICHFBILEBZEIE (
R) Bd&. F7/iE (S) BMBOWTNHATH D)



WO 2022/059684 64 PCT/JP2021/033806

[0092]

[0093]

[0094]

FreLER (1) IKBVWTn=2TH2%E1F. HIXIETEAF—LED
LOICLTERTEZIENTES, $abLE, XFLE®H (10) . (CA
S RegistryNo. 300344—-39—-2) 0o1fherkOox>E%
hIELIDBICERS VIiLE. BiES 22 &TEEW (11) 21685, 1L
a8 (11) EXF—L2ICRBOLEY (4) hy )T L, LEY
(12) 289 %, tLEW (12) ZBVWT. AF—L 1 EAKRICLTER
K7 (3) OAhv T Vv IRISERRERIEZTVW. AFEBEOE

D

YXIVDFEEEK (1) Z2EFT5IENTE S,

[RF—AL5]

[1£18]

1. TsCl, base
oH2- deprotection
w 3. oxidation Q‘:g\
R3¢0
10 "

OTs

1) Coupling Reaction
(Aminc (3), basc, solvent)

RISy 2 2) Deproteciton
Xt X

12

[ZZT. LEBRAF—LODOR, X'\ X& LXK, LR (1) RFOEH
ERE—THY., RERINIAF—LTDOEEERALTHS, FLEAAF—L4
ICBITBEYIVDEFEER (1) ITBWT, n=2TH5, ]
FAF—L101EYW (2) (n=1) #AWVWT, FRBRAF—LOGDL
LT, (n=2) OEYIVDFEEME (1) 26T B2 ENTES,
bbb, k&Y (2) Z2=MNJIELTEEY (1 3) %13 KFREIA
YITFILTFINIZI=ZoA (DIBAL—H) TREBTZIETTILTE RE (
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14) #8705, EBxLTFILI—IE (15) 583, t&¥ (15)
ZhIIELTOT stk (16) 2BGLDE, AF—L1 ERAKICLTRR
TIviEEY (3) &DAy PV ITRIEETWVW. BRIRET S & TEHNOD
+5EX (1) TRINZESYIVDEFEEFEBTDIENTES, b, AF
—LBICBIFDYT /b, DI BALEBRT. 7ILTE ROBTOERISI.
—BEICAVWO N TWARETEITT %, FIZIES T /IERIEIE. N N—
IXFNKRIVLT I RR, 1~3FEBOKCNEO., 1~0. 3FED18
—Ccrown—06&ERIKNIBBZEICLYCNIELETTE, REEE L
TIF8O0THALT100CHIFE LWV, LD IBALERIZ, —78C~0
CFT. MLV, 1~2FE0VAYTFILTII=ULERY K (D
| BAL—H) #mMx3%2&7T. 0. 5~2RERETCRIKIEITT S, 7
IVWTEROERTIE. 1 ~3FED0F S RORIBFTIMN)UVLTOC~E
BT ~JREREREIEZ LT, bEY (16) 2832 &HTES,
[0095] [R*F—146]
[1519]

R0

KCN, 18-crown-6,

DMF Reducution

HH

1) Coupling reaction

(Amine (3), Base, solvent)
- >

2) Deproteciton

TsCl, base

HO" 77 “OH
x1 “~2

1(n=2)
[T, EEBRF—LFOR, X', X2, LOX34E, £EX (1) FOE
FEE—THY., RERIPFPRAF—LIDEHREBLTH D, ]

[0096] F7., LEBAF—LLUAILE, FERAF—LTIZRLELDIC. 7ILTE
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MiEs (14) ZBVWTERRT7 I Ve (3) EDOBTHNT7 I /b, #<h
REICL>TLEREX (1) TRINDZESIVDFEREZEXKTDIEEH
BETHD,

[0097] [RF—LT7]

[1620]
HH

1) Reductive amination

(Amine (3), NaBH(OAc)s, solvent) [R=Ra - Re]

2) Deproteciton HO"

[CZT. £ERBAF—LFAOR, X', X2, BLUXE, £ERX (1) bOE
HERA—THY., RIBRAF—LI1DERELRALTH S, ]

[0098] JWaM7I/EHARELTUI M) TEINFIKFRIERIRFTN) DA,
BLCITI/KRIEERTRFT M) DLENFE LW, BEIIFFICRE LRV
N FELWAEE LTTHFRFZZBIF2 &N TES, FLEBRBR7IVIEE
¥ (3) 2ABE L TRBIEZZETERDAV, BITHT I/ ERISIE
CBIZETF R SEROTSY (THF) &, 668 (14) ICHLT1~5
ZEOTIVIELEW (3) &BTH (1 ~3%F8) 2REIEDZIETRIK
DETL. TORBRFEERISETICETEEY (1) 2822 ENTED

[0099] &7/, Lk&ExX (1B) ®Rc’ . Re’ IZ2WTnW"=1, n®2=1TH3
TBE. BIZIETRRAF—LBDEIICLTERTZIENTES, ThAD
5, &% (2) (R¥=0Ts) OMLEEST/EICBRLTEEY (
13b) #8705, DI BALEBFRICLYELEY (14b) 2183, t&
M (14b) &7XV (3) EOBRBTHTZI/ERIBICEYIEEY (15)
ERDE, RIRETZ I EICLYARREBOES IV DFESHK (1B) (R
" =Rc’, Re’ ) B8 T2 &NTED, BB, RF¥F—L8BIZLHBITS
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[0100]

[0101]

[0102]

7/, DIBALER. BIM7 I /EOBRGIE. RF—LE6HLV
AF—LTICREORGERA—DOFRHTETT S, FLETHNT I /RIS
IKDWTHR, AF—LTICEBORGER—DRHTETT 5,
[ZF¥—148]

[1621]

R30

[R*" = OTs)

KCN, 18-crown-6

Amine (3)
reductive amination

[CZT. EEBAF—LOR | X', X2, BLUXE, LZERX (1) hOE
HEA—THY., RIBRAF—LIDERERALTH S, ]

ARBORX (1) TRINDZEYIVDFEME, FLEREFOEXRLHAY
h2i18% L ITBEMMIE. Bh/-pRBTHEEEL, LAYV IFV R
O 4 MRIBMHRE 2 I3 EMiE04 ) IF7 Y koYM h~DBNR =01t
FEREEREET D, TOENA) I7> ROV A Mo LEEREER
Mo, AFEBOR (1) TRINDZESIVDFER, LI ETOEERLEF
BINDED L IIBENYIE. BHBLRERE LTERATHD,

AFEBPODOX (1) TRINZESYIVDFER, FLEEZTOEXRLHFRX
N2ES L IEBRENYMIE. BHBRER S L TRIKTINATRAZ, £5
MERRILAE, (RARIR SR, ETHSBUEOENE. 2 RMEMEE. SR
MERNEBER, 7 ME—EEBL. HTLV - 1 EESHE H | VEERE
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[0103]

[0104]

[0105]

BE. 75yl F5 VANV —ERE. 74 vy —ERE, BMHEREM
REMZRE—_21—ONF—, O+ )—<IaA—hrs =2 N—F VYUK
. REKBEE. WBHRES. KO DWUES. BRERARY NS LEE. F
BRINZENMEIEE. BMES, DMWMEERZ ML RES. EMREEICK
25D BRAE. 7LV NA 7 —BIERAE. BLCELMKEHRDRED,
iR & 7 XA 2 ICEET 2 HREBODERFE L TEATZ I ENTE
%,

AFBADRX (1) TRINBZESIVDFERK, FLERFOERLHFRS
N3EL LEBENMOS>SB, X (1B) LU (1B—4) THRIND
E4¥XVDEER FLETOEELFEINDES LIFAENME. £
HIVDEREICHTZEEABWNICEMIDSTA ) TF> ROY A bl
SxifiRg (OPC) HMELEBEREERETRT,

AHEBOESY I VDFEFFILRERLFAINSGIES L XBENY %
BV SE LTEET EEAIL. BERAGICAVWONZBEAPERS &
VAL, ZOMRMFI AW TERERDICARI TS, EXRHERYICH
Woh2iF, EFSLUOBERE LT BARFZARREOVWTNTSE &
< BIZAE, HWE RTTV VBRI ITRVDLRY—F, JIVY, ESFV
CEBRRIOFY, TSETTL, ) —TH. TEH. AhANY— T
FLoJUa—b, BLCHRHEEREBN) 7)) RELPZOMERDOED
PEFONE, BEER. B, A TEILE. VI NHTEIVEL B
. BF. BIUBEFFICLIRO%/S. HDVEEHE. BLUHEEOES
Bl &K, BE. SIURBFILLZEROBKSOVTHOBETH>TH
LUy,

AFERAOERFNICE T 2EMRD OEBEENEIE. BE5RE. BEOER
. HR. RBOREICL>TELSD, EFH. 0. 1~10000ug/H
RBETHY. HEORITEE 1 ~3E /BLWL1~30,BTHY., D
IORRBEEHRT DL ICHAZRARMTZIONMFELW, £EL, BEE
T2 DEREICLIYEETZ0. LERESELYEDPRVETHIRES
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[0106]

[0107]

[0108]

EHY., FLLEOCHEBEEBEADREENVERIFEEH S,

=30

T, EMBICEYARRIAZS SICFHEMICERAT 5. AFEBAIRINICE
STREINDHDTIEAL,

AFEBPICHITPEBIIUTOESY THB,
Boc=t—7r*THIR=ZIL
DAST=YIFI7I/HIT778)7)040") K
DIBAL-—H=KRKEIAYTFILTIIZDLA

DMF =N, N=YXFILKRILLFIR
LHMDS=YFILAFHAFILY K
MBP=3xxTYryR—yvsoO74> (T VIEEMEH)
MS4A=ELF¥a25—v—T4A
NMO=N—-XFIELKYYN-—FFIR
NMP=N—-XxF)—2—-FKAO Ry
PTLC=EFEB/ /O /Z>T71—

TBAF=F NSTFILTVEZILZILAYR

TBS=t —TFIIAFILI)ILE
TES=r)ITFILT)ILE

TESC =208 k)IFILSY

VSUR

THF=FtZEROT735YV

TPAP=F S7OELTVEZDLIR=ILTE—hK
Ts=p—MILIVRIKRZI
TsCl=p—htLIVRIKZJZOYR
UTOEBEICEVNT, PEHPLC TARBOILEMERELTWSIE

B, TOOBMEHIE. TEROEBY TH B,

HSL:TATLY 48 YMC—Pack ODS AM R&E3cm
—30cm

BEMRAM : 5% 7= MUK (0. 1 %EEER)
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[0109]

[0110]

BEMEBKR: 95% 7= RMYJLK (0. 1 %EFERFRM)

WINE : MEE 1. 3mL XS ) —JLISARL, 1Yz ovay

ERE: 12mL 5

UV:265nm

ERIOTS A

O~549:5%B#®& " 95%AK
5~454:400BT100%B®HEETIZIITV N
4549~504:100%B&
5090~55%: 5B TO5%BE " 95%ARET/ZVIV K
FLTEDOERBITHPLC /MSTHMEIT>TWBIHE., TONMTE

HIETRBOEBY TH D,

HS5L:7x /xRy 2 (Phenomenex) & Gemini
C18 3um HRER4. 6mm—30mm

MEMBAM : 5%7E b= MJILK (0. 1% Y74 OEEREM)

BEMEBR : 95% 7t h=rYJLK (0. 1%bY 74 OBERRM)

wE:1.2mL 9

< 3t

:254nm

pAnR/A NN

~0. 0149 : 2%B#& "9 8%ARK
01~0. 39 :40%B%&K " 60%ARETYSIITV I
3~2. 39:100%BEETYSTVI Vb
39~4. 249 :100%B#&

29~4. 39 :2%BWR98RABRETISTVITV I
39~5. 29 : 2%BiK, 9 8%AK
249 PITRT

[(BEH1]

(28) -2- ( (1R, 3aS,7aR,E) -4- ( (Z) -2 ( (3S,5R) -3,5-ER ( (+-TF
WIAFILD)IV) FFY) 2-xAFLrooankxs YFy) TF)FTYV)

a » p D O O o Bk C B
S . . . . %
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[0111]

[0112]

“Ta-AFIAV % RO-TH-4 U FU-1-4JL) 7AEIL A FIRVEY
2NExr—K (ke (2a) ) OEK

[1b22]
“Mors LHMDS
035 SR
| IOH
TBSO" OTBS
4a ba 2a

FITVERAKT. ((2) -2- ( (85,5R) -3,5-ER ( (t-TFII A F
W )) #FY) 2-AFLryoOxFTUFY) IFIL) YT TZIK
274 FFT R (bEY4 a. CAS Registry No.81522-68-1) [7.42 g, 12
7 mmolld T HFA#KI50 mLIICLHMDS[1TM in toluene, 10 mL]1A& A0 A
T—7 8CTIRsEMIL Lz, T TIT (28) -2-((1R, 3aR, 7aR)-7a- X F JL-4-
AFXYVAIHFERO-H-A U FU-1-1 L) FAENA- X FILRVEY )
Rx—bk (b&Y (5 a) . CAS Registry No.342645-83-4) [3.6 g, 9.9 mm
olIOTHFAK20 mL]1ZMA T, A URBETI SICIREABRBR L, RIGK
ZERICFEL. SO00RBHLE, RIGEEWICHEMIBLET v E=ZV LK
BREMAT, ANTHV/BBIFIL (1) OREBRETHE L, B
B%K, #tW\WTh0%2X % / —ILIKTHE L, BKREY IR U LTEEL.
HERELL, BEEVVASILASLYIAR NS T4 —TREL. t&
¥ (2a) [4.799g, 6.57 mol]lzfF7/z, (UXZFE=67%)

H-NMR (CDCLl;) &: 7.79 (2H, d, J = 8.2 Hz), 7.31 (2H, d, J = 8.2 Hz),
6.22 (1H, d, J = 11.0 Hz), 5.99 (1H, d, J = 11.0 Hz), 5.17 (IH, d, J
= 2.0 Hz), 4.84 (1H, d, J = 2.0 Hz), 4.38-4.16 (2H, m), 3.98 (1H, dd

, J=9.1, 3.2 Hz), 3.80 (1H, dd, J = 9.1, 6.4 Hz), 2.83 (IH, d, J =

12.3 Hz), 2.45 (3H, s), 2.42 (1H, d, J = 4.1 Hz), 2.22 (IH, dd, J =1

3.0, 7.5 Hz), 1.97-1.57 (8H, m), 1.53-1.15 (9H, m), 0.99 (3H, d, J =
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6.4 Hz), 0.87 (9H, s), 0.86 (9H, s), 0.49 (3H, s), 0.06 (9H, s), 0.04
(3H, s).

[0113] [&&HI2]
(28) -2- ( (1R, 3aS,7aR,E) -4- (2- ( (3R,5R) -3,5-FP R ( (t-TFN¥
AFIVT)IV) F2) oanFs)Fy) TFVFY) -Ta- X FINA Y
e RO-MH-14 VF-1-4 L) 7OEIL &-AFIRVEYZILKRF— (
tEaMm2b) OEK

[1623]
© LHMDS
o-P (;54 oTs THF
| Ir
TBSO" OTBS
4b 5a 2b

[0114] 7L IVEBESTF. (2-((3R,5R)-3,5-EX((t-TFILIAFILI)II)AF
NTIANFU)FU)IFIVIVIIZINERRAT 4 AFY K (bE¥4 b
. CAS Registry No.139356-39-1) [8.55 g, 15.0 mmol]& (2S) -2-((1R, 3aR
J1aR)-Ta- X FI-4-F ¥V F V4 Fk RO-1H-1 ¥ F-1-1 L) 7O 4
AFIRVEVZIVRF—F (IEEY (5 a) . CAS Registry No. 342645-83
-4) [5.06 g, 13.9 mmol]JD T H FA&K85 mL]iIC—7 8CT, LHMDSI[1
MKILI VA, 20 nl]&MAT—7 8CT2R/EBRLL, RISKEEOT
ICESR L. 1B5EER L, BRTRIGESYICAMIBET VT Y LKEAER
EMAT. ATYY/ERRIFIL (1/1) BEBPETHE L, GHEBAEK
MBI VRO LTEBEL, BERME L, BEICXY /—ILEMAS &0
BEFH L, MBKREZ2SEBE L, SMBRERIL. R LT e (
2b) [6.40 g, 8.92 mmol]&#ERE L7, (INE=64%)

[0115] 'H-NMR (CDCly) &: 7.79 (2H, d, J = 8.2 Hz), 7.35 (2H, d, J = 8.2 Hz),
6.15 (1H, d, J = 11,0 Hz), 5.79 (1H, d, J = 11.4 Hz), 4.12-4.02 (2H,
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[0116]

[0117]

m), 3.98 (1H, dd, J = 9.1, 2.7 Hz), 3.81 (IH, dd, J = 9.1, 6.4 Hz),
2.80 (1H, dd, J = 12,1, 3.9 Hz), 2.46 (3H, s), 2.36 (2H, dd, J = 13.0
, 4.8 Hz), 2.25 (1H, dd, J = 14.2, 2.7 Hz), 2.10 (IH, dd, J = 12.8, 8
.2 Hz), 2.00-1.90 (2H, m), 1.80-1.60 (6H, m), 1.55-1.16 (6H, m), 0.99

(3H, d, J =6.4 Hz), 0.87 (9H, s), 0.85 (9H, s), 0.50 (3H, s), 0.05
(3H, s), 0.05 (3H, s), 0.04 (6H, s).

[5E63]

(S) -2- ( (IR, 3aS,7aR,E) -4-(2-((3S,5R)-3,5-ERX ( (t-TFII XA FI
YN FFY) A-XFLrioanFdFi)FTY) IFITY) -Ta- X FI
FoHeRO-TH-4 v FV-1-14JL) F7OEIL &AFIRVEVZINEKRR—
N (&2 c) DA

[1k24]
© ot LHMDS
O=P‘© ° THF
| — >
| @
TBSO" OTBS TBSO™
4c 6a 2¢
(2-((3R,BR)-3,5-ER((t-TFIIAFILI VIV A F2)-4-XF) o0

ANEVYF)IFINIZTIZNKRRT74FFI R (k& (4c) . CAS
Registry No.213250-64-7, 2.50 g. 4.29 mmol) & (2S)-2-((1R, 3aR, 7aR)-7
A FI-4-FFVYAIHTE RO-TH-1 VF-1-1 L) TOEI4- X F LN
vEVZANKRR—K (IbE&¥ (5 a) . CAS Reg No.342645-83-4, 2.35 g, 6
.45 mmol) OTHFA®KI4 mLIC7ILIVEEST. —78CT. LHM
DS[1MTHF&MR, 8.5 mL]1&MMAT—7 8 CT2B/BILE, RIDKEE
BETHEEBL. SEMELET7 Y EZVLKBREMAT, VITVF Lk, RIK
REYEHBIFIITHEL. BEEEEBKREBY /R VLTEEL, B
ERfEL, BREEVVASNAS LA MNIS 74 —TREL., £
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[0118]

[0119]

[0120]

(2c) (1.70 g, 2.30 mmol) %7/, (UREK=54%)

H-NMR (CDCLl;) &: 7.79 (2H, d, J = 8.8 Hz), 7.35 (2H, d, J = 7.8 Hz),
6.20 (1H, d, J =11.2 Hz), 5.82 (1H, d, J = 11.2 Hz), 4.97 (IH, s),
4,92 (1H, s), 4.45-4,40 (24, m), 3.99 (1H, dd, J = 9.3, 2.9 Hz), 3.81
(1H, dd, J = 9.0, 6.6 Hz), 2.81 (1H, dd, J = 12,2, 3.4 Hz), 2.54-2.4
2 (2H, m), 2.45 (3H, s), 2.32 (1H, dd, J = 13.2, 3.4 Hz), 2.17 (1H, d
d, J =12.7, 8.3 Hz), 2.02-1,90 (2H, m), 1.78-1,.63 (4H, m), 1.55-1.15
(9H, m), 1.00 (3H, d, J = 6.3 Hz), 0.89 (%, s), 0.85 (9H, s), 0.51

(3H, s), 0.07 (3H, s), 0.05 (3H, s), 0.04 (3H, s), 0.02 (3H, s).
[(BEH14]

(S) -2- ( (1R, 3a$,7aR,E) -4- ( (Z) -2- ( (3S,4s,5R) -3,5-E' & ( (t-
TFNIAFIIYL) FFY) —4—XFJ—2—XFLrranky
VFV) TFYTY) -Ta-AFLA V% RO-H-41 v F-1-4)l) 7oK
WA~ AFIRVEYZIEF—K (bEW2 g) ODERK

[1£25]

Step 2 : Pd(PPhy),, toluene / Lii;N
R, Step 3 : LAIL THFE

&
7~ Step 4 : TsCl, MesN-HC, Et;N, MeCN
+ + . >
| TBSO" OTBS >

Br

Step 1

pivcl .~ 6a(Ry=OH) 7b
Pyr. \~ 6b (R4=OPiv)

Il

(28)-2-((1R, 3aS,7aR,E) -4- (FOEXFL V) -Ta-AFI AV ¥k KO-
H-14 > Fo=-1-4J)L) F7any-1-a—JL (&Y (6 a) , CAS Registry N
0.218437-70-8) [345 mg, 1.20 mmol] MEY Y ViR [7 nL] ICHEILEN
O4J)L [0.22 mL, 1.78 mmol] Z#0CTMAT. RINESWAEERT 1 ERE
BH Lk, RINEEYZREMKEKRT M) D LAKBRTITVF L. 88
BIEKICHL, BT FI THIE L, BRELZEBKME<T /RO D LTE
BL. RERBE L. BEEYYATSNVAS L0 NI57 4 —THREL
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[0121]

. &% 6 b [415 mg, 1.12 mmol] %8/, (INE=93%)
TH-NMR (CDCl,) &: 5.67 (1H, d, J = 1.5 Hz), 4.07 (1H, dd, J
.0 Hz), 3.79 (1H, dd, J =10.7, 7.3 Hz), 2,95-2,85 (1H, m), 2.02-1,59
(9H, m), 1.55-1.25 (7H, m), 1.21 (9H, s), 1.03 (3H, d, J = 6.8 Hz),
0.59 (3H, s).

10.7, 3

[0122] T#2

[0123]

[0124]

TiE1TEEE6 b [415 mg, 1.12 mmol] & (5R,6S,7R)-2,2,3,3,6,9
,9,10,10-/ F X FIL-5-(FOE-2-14 V-1-4)L)-T-E =)L -4,8-T F F -3,
- S yFhY (ka4 (7 b) , CAS Registry No.203126-90-3) [51
3mg, 1.34 mmol] . BLTFrFFR (M) TZZJWKRRT1V) RFTD
L (0) [134.4 mg, 0.116 mmol] %, ~)LT> [4al] ERNYIFILTI
v [4n] OREBRRICNA. BRFESKT. 100CT3IEMBEIL
oo BRIHER, BHMREKENZ. BT F I CTHE L, BRELE
KRBT IR O LTEEL, BERELE. BEEZY)ATLVAS LSO
TENTST714—IC&Y, Ay YV TEEECHEK82 g&2BEL &,

I3

TRE2THEME [0.82 g] O THFAMKR [20 nL] ICOCTKEILY F
LTI =y L [LAH, 115 mg, 3.03 mmol] Z#0CTMAT. =BT 1™
BRLE, RINEEMIZOCTAY /—ICLY VT VF L. 5EMKERILTF
YD LKEKR [6 L] ZMATERETI ONHEBE L, RIGEEWEEE
BIFITHEL. BEEZHMEEREK. ENBLET7 Y EZD LKBRODIR
THELEDS, BKRBY /XU LTERL, BEBBELE, BEEY
DATNAZ LAY NI ST 14 —THEEL. RIRERFRE0.479157,

Ii24
T3 TR/ iRiRER [0.47 g, 0.8 mmol] . MU XFITX

VIgEEE [1
60 mg, 1.67 mmol] . FYITFI7Z> [0.3m, 2 mmol] 7+~

=KV
i [10 L] iCS ML 2Rz 0Y K [0.25g, 1.3 mmol] %
ERTMAT, EERT2HEBRBELE, RISEEWMEXSY /) —ILTI/IVF
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[0125]

[0126]

[0127]

L. SBNBIBKEMA . RIGEEYEHBRIFILTHE L. BHBE%EK
MBI LTEEL, BEREBLE, BBEZVASIVASLOY
NIZT4—TREL., {tE®W2g [0.43 g, 0.58 mmol] ZENF L 7=,
H-NMR (CDCl,) &: 7.79 (2H, d, J = 7.8 Hz), 7.34 (2H, d, J = 8.3 Hz),

6.22 (1H, d, J = 11.2 Hz), 6.01 (H, d, J = 11.2 Hz), 5.12 (1H, d, J
= 2.4 Hz), 4.86 (1H, d, J = 2.4 Hz), 4.20 (1H, d, J = 2.4 Hz), 3.98
(1H, dd, J = 9.0, 2.7 Hz), 3.83-3.78 (2H, m), 2.82 (1H, d, J = 12,2 H
z), 2.51-2.45 (5H, m), 2.16 (1H, dd, J = 13,2, 8.3 Hz), 1.97-1,63 (11
H, m), 1.53-1.04 (10H, m), 0.99 (3H, d, J = 6.3 Hz), 0.95 (3H, d, J =
6.8 Hz), 0.88 (9H, s), 0.85 (9H, s), 0.49 (3H, s), 0.07 (3H, s), 0.0
5 (3H, s), 0.05 (3H, s), 0.02 (3H, s).

[SErEHI 1]

(1R, 3S,2) -5- (2- ( (IR,3aS,7aR,E) -1- ( (R) -1- B-74OT7EFY
V=) TONRY-2-4 ) -Ta-XFIF I FE RO-dH-4 VFV-4-1)
FV) IFVFY) d-AFLrviianFyy-1,3-VF—I)IL (lLE¥WAO
01 D&EK)

[1£26]

HN
oTs |- HCl \:LF K,CO3, DMF, 60 degree, overnight

(3a1)
2. TBAF, THF, 50 degree, overnight

Il

BEF 1 ICEEHOLEYW (22a) [90 mg, 0.123 mmol] . 3—7)L4O7F
TFIUERELLEY (3a1) [50 mg, 0.448 mmol] . HLVK,C O, [90
mg, 0.651 mmol] O DMFZK[1 mL1% 6 O CT—HINEBI L, RIGK
HEERETOHINE. RANBEKENMATHEBIFITHELE, BREZE
KRB~ TR D LTREL, BERMEL, REZPTLCTHEBRL.
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Ay T2 TE[21.0 mg, 0.0332 mmol]ZENF L7z,

[0128] T3 2

[0129]

[0130]

[0131]

[0132]

IR1THEELEAY ) J& [21.0 ng, 0.0332 nmol] OTHFZK [1 m
LI ICTBAF [IM THFA#, 0.3 mL, 0.3 mmol] ZANZ T, 50°C THIRMER
BH Lk, RIBREERITANE. BMREKERT N DLKBEREMX
THBEIFI THE L, BHEZEMRIBKTES BKRBY IR
LTRBEL, BERMELL, BEZSIMHPLCTHERL., E&¥HWA001
[5.8 mg, 0.014 mmol] %1&7=,
'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.2, 1.2 Hz), 5.26-5.03 (1H, m), 4.34 (1H, t, J
= 5.9 Hz), 4.15-4.09 (1H, m), 3.90-3.80 (2H, m), 3.54-3.40 (2H, m), 2
.86 (1H, dd, J =12.2, 3.9 Hz), 2,71 (1H, dd, J = 12,2, 2.9 Hz), 2.53
-2.46 (2H, m), 2.25 (1H, dd, J = 13.4, 6.6 Hz), 2.05-1.97 (3H, m), 1.
92-1.28 (14H, m), 1.00 (3H, d, J = 6.8 Hz), 0.59 (3H, s).
LC-MS : Exact Mass = 403.29 (C,HisFNO,) Obs. mass = 404.45 (M+H),

LIFOEREGITIE, EMRAITICTEHDEAMA OO0 1 DEREEERKICL
TEEEMEER Lz, BEERAICEVWTIE,. RREFERTZ27IVILEY
DH%ETHY %, BEILOWTIE, REF 1T ERARICKEBA YV LZERL
. TOEER, RES 1 ORFICECTERTZIERMICHADOETEEEREL
W3,

(s 2 ]

(1R, 3R) -5- (2- ( (1R, 3aS,7aR,E) —1- ( (S) -1- 3-7AQTF7EFY
v=l=q) FrmRy-2-q)V) “Ta-AFILF U5 RO-4H-1 VT v-4-1 1)
TV) IFVFTY) 2-AFLrioanFHy-1,3-UF - (bEWAO
02) &K

&Y (2 c) [50 mg, 0.069 mmoll& 3 —7)LAaOF7EFY VIGRIE [30
mg, 0.269 mmol] ZAWT. ERHEFI1 EARICRISIE S Z & TEEHAO
02 [9.0 mg, 0.022 mmol] #ENE L 7=,
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

TH-NMR (CD,0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.30-5.08 (1H, m), 5.05 (2H, d, J = 6.8 Hz), 4.42-4,36 (2H, m), 3.
96-3.87 (2H, m), 3.61-3.48 (2H, m), 2.87-2.46 (5H, m), 2,31-2,25 (2H,
m), 2.10-2.00 (2H, m), 1.70-1.28 (94, m), 1.01 (3H, d, J = 6.3 Hz),
0.60 (3H, s).
LC-MS : Exact Mass = 403,29 (C,HiFNO,) Obs. mass = 404,45 (M+H),
[E5EHI3 ]

(1R, 3R, Z) -5- (2- ( (1R, 3aS,7aR,E) -1- ( (S) -1- (3- (Y 74O XF
W) PEFIU-1-4)I) TONRY-2-4)V) -Ta-X FJLF V% & RO-4H-1
VTV )TY) IFVTY) AAF Ly oanFty-,3-UF—)b
(IEtE#MA 00 3) DEK

It (2a) [90 mg, 0.123 mmol] &3 — (¥ZINABXFI) FEF
TV iRER [50 mg, 0.448 mmol] ZAWT. RMEHI 1 EAKRICRIEIES
ETIEEWAOO03 [8.7 mg, 0.022 mmol] AHYE L 7=,
'H-NMR (CDs0D) & : 6.31 (1H, d, J = 10.7 Hz), 6.22-5.93 (2H, m), 5.28
(MH, dd, J =2.2, 1.2 Hz), 4.34 (1H, t, J =5.,9 Hz), 4.15-4.09 (1H, m
), 3.85-3.60 (4H, m), 3.20-3.08 (1H, m), 2.86 (2H, dt, J =12.2, 3.0
Hz), 2.60-2.48 (2H, m), 2.25 (1H, dd, J = 13.4, 6.6 Hz), 2.05-2.00 (3
H, m), 1.93-1.27 (13H, m), 1.01 (3H, d, J = 6.8 Hz), 0.60 (3H, s).
LC-MS : Exact Mass = 435.29 (C26H39F2N02) Obs. mass = 436.45 (M+H),
(s 4 ]

(1R, 3R) -5- (2- ( (1R, 3aS,7aR,E) —1— ( (R) -1- (3- (¥ 7)AOX
FI) PEFIU-1-4)) FONRY-2-1)L) -Ta-XFILF - & £ KO-4H-
AVTU-AA)TY) TF)TY) 2-AFLroianddr-1,3-U4—
I (lbE¥MA0C04) DEK

&% (2c) [50 mg, 0.069 mmoll& 3 — (U 7AOXFI) FEFY
ViRERIE [30 mg, 0.269 mmol] ZFAWT, EMEHI1 EAKIIRBIED &
TIEEYWMA 004 [7.8 mg, 0.018 mmol] A#ENE L 7=,
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[0139]

[0140]

[0141]

[0142]

'H-NMR (CD,0D) &: 6.26 (1H, d, J = 10.7 Hz), 6.08 (1H, td, J = 56.5,
4.6 Hz), 5.91 (1H, d, J = 11.7 Hz), 5.05 (2H, d, J = 7.5 Hz), 4.42-4,
36 (2H, m), 3.80 (2H, q, J = 8.0 Hz), 3.66-3.61 (2H, m), 3.16-3.05 (1
H, m), 2.86 (2H, dd, J =12.2, 2.4 Hz), 2.66 (1H, dd, J = 13.2, 4.4 H
z), 2.57 (1H, dd, J =12.2, 10.2 Hz), 2.48 (1H, dd, J = 13.2, 3.9 Hz)
, 2.31-2.25 (2H, m), 2.10-2.00 (3H, m), 1.70-1.31 (10H, m), 1.01 (3H,
d, J =6.3Hz), 0.61 (3H, s).

Exact Mass = 435.29 (C26H39F2N02) Obs. mass = 436.45 (M+H),
[s=HEs) 5 ]

(1R, 2§, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-3- (L 7/ A QX FIV) 7€
FIOU-1-A)TANRY-2-())-Ta-X FIF VS FO-4H-1 VT v-4-4
DFNIFYTU)2-AFN-4-AFLrvioankyy-1,3-UF1—)L (fb
EMAO005) OERK

t&¥ (2 g) [50 mg, 0.067 nmoll& 3 — (Y T7NABXFI) FTEFY
ViEERIE [30 mg, 0.269 mmol] ZAEWT, [ 1 EARICRIGIESR &
TIEE¥WA 005 [4.5mg, 0.010 mmol] ZENE L 7,

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 10.7 Hz), 6.23-5.90 (2H, m), 5,22
(1H, d, J =2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.78-3.68 (3H, m), 3.5
7 (2H, dd, J = 15.6, 6.8 Hz), 3.13-3.02 (1H, m), 2.88-2.78 (2H, m), 2
.62-2,48 (2H, m), 2,17 (1H, dd, J = 13.2, 8.3 Hz), 2.02 (2H, dd, J =
12.4, 4.6 Hz), 1.91-1.26 (12H, m), 1.03 (3H, d, J = 6.8 Hz), 1.00 (3H
, d, J =6.3Hz), 0.58 (3H, s).

Exact Mass = 435,29 (C27H41F2N02) Obs. mass = 436,45 (M+H)

(=5 6 ]

(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(3-(1, 1- 7)4A 0T FI) 7 £
FIOU--A)TANRY-2-A))-Ta- A FI AV H b RO-4-A v F-4-4
VFNIFVFU)-AFLrooankdy-1,3-UF—)L (k&¥AO
06) ODERK
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[0143]

[0144]

[0145]

&Y (2a) [90 mg, 0.123 mmol]&3— (1, 1 =274 0ITFIL)
TEFIVIRERIR60 mng, 0.381 mmol]ZAWT, EMAI1 ERAKICKIEI
32Z2&TIHEMAO0O0G6([6.8 mg, 0.015 mmol]%&ERE L 7,
TH-NMR (CD,0D) &: 6.31 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J =2.2, 1.2 Hz), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,0
8 (1H, m), 3.95-3.85 (2H, m), 3.68 (2H, q, J = 8.5 Hz), 3.29-3.10 (2H
, m), 2.88 (2H, td, J = 12,0, 3.3 Hz), 2,61 (1H, dd, J =12.2, 10.2 H
z), 2.51 (1H, dd, J =13.7, 3.4 Hz), 2.25 (1H, dd, J = 13.4, 6.6 Hz),
2.08-1.95 (4H, m), 1.93-1,26 (18H, m), 1,01 (3H, d, J = 6.3 Hz), 0.6
0 (3H, s).
Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450,50 (M+H)

[=heH) 7 ]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((§)-1-GB-(1, - I 0A4 QT FIL) T EF
Tu-l-A) TanRY-2-A V) -Ta- A FIF VS RO-dH-1 VT -4-1 1)
FUIIFYFV)2-AF Ly oandhy-1,3-I4—)L (k&#HA0O0
7) DEHK

&Y (2c) [50 mg, 0.069 mmol]&3— (1, 1—=227)040ITFIL)
TEFIVIRERIRI30 mg, 0.19 mmol]lZEAWT, EHEM 1 EEKRICRBEI
B2 ETIEMAOO0T7[7.6 mg, 0.017 mmol]AHNE L /.

TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.92 (1H, d, J = 11,2 Hz
), 5.05 (2H, dd, J =7.0, 2.0 Hz), 4,43-4,34 (2H, m), 3.97-3.88 (2H,
m), 3.75-3.65 (2H, m), 3.26-3.15 (1H, m), 2,93 (1H, dd, J = 12,4, 2.7
Hz), 2.85 (1H, dd, J =12,0, 3.7 Hz), 2.69-2.60 (2H, m), 2.48 (1H, d
d, J=13.4, 4,1 Hz), 2.32-2,25 (2H, m), 2,11-2,00 (3H, m), 1,68-1,52

(9H, m), 1.42-1.30 (3H, m), 1.02 (3H, d, J = 6.8 Hz), 0.61 (3H, s).

Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450,45 (M+H)
[E/eH 8 ]
(1R, 28, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(3-(1, 1- 7). F O T FI)



WO 2022/059684 81 PCT/JP2021/033806

[0146]

[0147]

[0148]

[0149]

TEFIU-1-4))FTORY-2-1 JL)-Ta-AFIA V& RO-4H-1 VT -
L YFU)ITFYTV)2-AFI-4-XF L yankHr-1,3-UF—)
(L&A 008) DA
ite# (2 g) [50 mg, 0.067 mmoll&3— (1, 1= 74AOTFI)
TEFYVIEBEIEI60 mg, 0.38 mmol]lZEAWT, Efefl 1 EERICKREIE
52Z2&TIEEYAOO8[4.7 mg, 0.010 mnmol]ZERS L 7=,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 10.7 Hz
), 5.22 (1H, d, J =2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.92-3.83 (2H,
m), 3.75-3.61 (3H, m), 3.27-3.12 (1H, m), 2.87 (2H, dd, J = 11.0, 3.
7 Hz), 2.63-2.55 (2H, m), 2.20-2.00 (3H, m), 1.92-1,27 (15H, m), 1.03

(3H, d, J =6.8 Hz), 1.01 (3H, d, J =6.8 Hz), 0.59 (3H, s).
Exact Mass = 463,32 (C28H43F2N02) Obs. mass = 464.50 (M+H)
[EHEH 9 ]

(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-3- kOF>-3-(h Y 74 0O
AFIVTEFIU-1-4I)L)TANRY-2-14)V)-Ta- X F I F V% & KO-4H-A
VFVAANTFO)IFYTU)AAF LYY oanFty-1,3-TUF =)L (

EE&MAO009)

&Y (2a) [90 mg, 0.123 mmol]& 3 — (RYTZIABXFIV) —3—
TEFY ) —IVEEEIE44 ng, 0.247 mmol]lEFBWT, EHER1 & BEHRICKIS
IHBETIHAMWAOO09[7.5 mg, 0.016 mmol]%&HNE L 7,

TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.29 (1H, dd, J = 2.4, 1.5 Hz), 4,35 (1H, t, J = 5.9 Hz), 4.16-4.1
0 (1H, m), 3.62 (2H, dd, J = 9.3, 2,9 Hz), 3.25 (2H, t, J = 8.8 Hz),
2.87 (1H, dd, J = 11,5, 4,1 Hz), 2.58 (1H, dd, J = 12,0, 3.2 Hz), 2.5
2 (1H, dd, J =13.2, 3.4 Hz), 2,34-2,24 (2H, m), 2,06-2,04 (1H, m), 2
.03-2,00 (3H, m), 1.93-1.20 (14H, m), 0.99 (3H, d, J = 6.8 Hz), 0.59
(3H, s).

Exact Mass = 469,28 (C26H38F3N03) Obs. mass = 470.60 (M+H)
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[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[=eHl1 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(3- kAF-3-(~ Y 74 O X
FINTEFIU-1-4)L) TONRV-2-A JV)-Ta-A FIF U RO-4H-( >
TV )T IF)T)voanFyy-1,3-YF - (LEHAO1
0) DB

&% (2 b) [50 mg, 0.070 mmol]l& 3 — (MY ZAOXFIV) —3—
TEFY /—IVIBEEIE[37 mg, 0.208 mmol]lZEFAWT, EREHI1 & BERICKE
XHBZZETILEWAOT10[8.4 mg, 0.018 mmol]A&EYE L 7=,
'H-NMR (CD,0D) &: 6.22 (1H, d, J = 11,2 Hz), 5.89 (1H, d, J = 11,2 Hz
), 4.07-3.95 (2H, m), 3.62 (2H, dd, J = 9.3, 2.9 Hz), 3.25 (2H, t, J
= 9.0 Hz), 2.84 (1H, dd, J =12.7, 3.9 Hz), 2.62-2,57 (2H, m), 2.41 (
TH, dd, J =13.2, 3.4 Hz), 2.32 (1H, dd, J = 11.7, 9.8 Hz), 2.25-2.11

(2H, m), 2.05-2.00 (2H, m), 1.95-1.26 (13H, m), 1.00 (3H, d, J = 6.3
Hz), 0.59 (3H, s).
Exact Mass = 457,28 (C25H38F3N03) Obs. mass = 458.65 (M+H)

[=meH1 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(3- kAOF>-3-(~) 74O X
FINTEFIU-1-4)L) TONRV-2-4 JV)-Ta- A FIF V& £ RO-4H-( >~
TUAA)T)IFI)TU)2-AFL o oanddo-1,3-UF—)L (ib
EMAO0T 1) OEK

&Y (2c) [50 mg, 0.069 mmol]l& 3 — (RYZIABXFIV) —3—
TEFY ) —ILIEEEIE[40.2 ng, 0.226 mmol]l%EFWT., MM 1 EEHRICK
HEEZZETIEE®HWAOT 1[11.0 mg, 0.023 mmol]ZEUF L 7=,
Exact Mass = 469.28 (C26H38F3N03) Obs. mass = 470.35 (M+H)

[EhEH1 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(3-X hF-3-M ) T A O X F
WTPEFIU-1-4A L) TONRY-2-1)V)-Ta-A FIF V& RO-dH-14 VT
VHA-AUT)IFIT)V/AnFYY-1,3-UF—)L (EEWAO T 2
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[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

) DEM

&Y (2b) [50 mg, 0.070 mmol]& 3 —X h¥>—3— (M)7ZF0O
AFI) —FEFYVERRIE30 mg, 0.157 mmol]&EBAWT, EHEHI1 &R
IKRIGEEDZETILEHMAO T 2[3.0 mg, 0.006 mmollZ=ERE L 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11.4 Hz
), 4.05-3.96 (2H, m), 3.45 (3H, s), 3.45 (3H, dd, J = 8.0, 3.0 Hz), 3
.35 (4H, t, J =12,1 Hz), 2.83 (1H, dd, J = 11,7, 3.9 Hz), 2.59 (1H,
dd, J = 13.3, 3.7 Hz), 2.52 (1H, dd, J = 11,9, 3.2 Hz), 2.40 (1H, dd,
J =13.5, 3.4 Hz), 2.30-2,13 (3H, m), 2.04-1,28 (17H, m), 0.99 (3H,
d, J =6.4Hz), 0.58 (3H, s).

Exact Mass = 471,30 (C26H40F3N03) Obs. mass = 472,35 (M+H)

[ErEHI1 3]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-7Ta- X FIL-1-((S)-1-(3-F Y 74O X b F
NTEFIV-1-4)Tany-2-4)V)F 5 kO-44-4 v FV-4-1 1)
TU)IFVTV)oAAFHU-1,3-UF—)L (kEWAO013) ODERK

&Y (2b) [50 mg, 0.070 mmol]& 3 — (KU ZABXKMEY) =7
ETF Y UERIE50 mg, 0.169 mmollZEAWT, EEH 1 EEKRICRIEIES
ZETIE®AO 1 3[1.5 mg, 0.003 mmol]EHIE L 7.
Exact Mass = 457,28 (C25H38F3N03) Obs. mass = 458,25 (M+H)

[EhEHI1 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a=* FJL-1-((S)-1-(3-(2,2,2- ) 7 )L =%
OTRF)TEFIU-1-4))FORV-2-1)L)F V% KO-4H-1 VTV
A )TFTU)IFI T sanFyy-1,3-UF—)L (BEWAO0 1 4)
DER

&% (2 b) [50 mg, 0.070 mmol]l&3— (2, 2, 2—K)7)AOT
hN¥) —T7EFYVIERRE30 mg, 0.193 mmoll%&BWT, EHER 1 & B
ICRIGIBBZETIEEWAO14[7.4 mg, 0.016 mmol]1&EE L /=,
'H-NMR (CD,0D) &: 6,19 (1H, d, J = 11,0 Hz), 5.87 (1H, d, J = 11,0 Hz
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[0163]

[0164]

[0165]

[0166]

[0167]

), 4.26-4.20 (1H, m), 4.05-3.93 (2H, m), 3.88 (2H, q, J = 9.0 Hz), 3.
61 (2H, q, J = 7.6 Hz), 2.99 (1H, t, J = 6.9 Hz), 2.93 (1H, t, J = 6.
9 Hz), 2.81 (1M, dd, J = 11.9, 4.1 Hz), 2,57 (1H, dd, J = 13.3, 3.7 H
z), 2.47 (H, dd, J = 11,7, 3.0 Hz), 2.39 (1H, dd, J = 13.3, 3.2 Hz),
2.27 (1H, dd, J = 11.9, 9.6 Hz), 2.21-2.11 (2H, m), 2,02-1,25 (15H,
m), 0.97 (3H, d, J = 6.4 Hz), 0.56 (3H, s).
Exact Mass = 471.30 (C26H40F3N03) Obs. mass = 472,25 (M+H)

[=H%I1 5]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(3-(2, 2-Y 7 A0 T hF )7 E
FIOU-T-A4I)TANRY-2-4)V)-Ta- X F)A V% KO-4H-14 > F > -4-4
DFNIF)Fo)voantthy-1,3-U4—)L (ILEWA015) DERK

{t&¥ (2b) [60 mg, 0.070 mmol]l&3— (2, 2—I7)AOTMF
) —FEFYUERIE35 mg, 0.202 mmollEZFBWT, EMHEH1 &RBEICKRG
IHBIETIHLAYWAO15[12.8 mg, 0.028 mmol]AHE L 7=,
'H-NMR (CD;0D) &: 6.16 (1H, d, J = 10.7 Hz), 5.85 (1H, tt, J = 3.5, 5
5.0 Hz), 5.84 (1H, d, J = 10.7 Hz), 4.17-4.11 (1H, m), 4.02-3.90 (2H,
m), 3.63-3.52 (4H, m), 2.92 (2H, dt, J = 22.9, 6.8 Hz), 2.78 (1H, dd
, J=12.0, 3.7 Hz), 2.54 (IH, dd, J = 13.2, 3.4 Hz), 2.44 (1H, dd, J
= 12,2, 2.9 Hz), 2.36 (1H, dd, J = 13.2, 3.4 Hz), 2.26-2.09 (3H, m),
1.99-1.24 (154, m), 0.94 (3H, d, J = 6.3 Hz), 0.53 (3H, s).
Exact Mass = 453.31 (C26H41F2N03) Obs. mass = 454,25 (M+H)

[=HEfI1 6]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(3-(2,2-¥ 7). A0 hF ) 7
FIOUI-A) ARV -2-4 )L)-Ta- A FII AV H & RO-4-14 VTV -4-4
DF)IFVTU)2-AF Lo oandihr-1,3-F—)L ({LEWAO
16) &R

it&¥ (2 c) [100 mg, 0.137 mmol]l& 3 — (2, 2= 7)FO0ITF
V) —T7EFIUERIELT0 ng, 0.403 mmol]lEFAWT, EMEMI1 &ERKICK
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[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

BEEDHETIEEYWAO T 6[20.6 mg, 0.044 mmol]ZERE L 7=,
TH-NMR (CD,0D) &: 6.24 (1H, d, J = 11,0 Hz), 6.03-5.74 (2H, m), 5,03
(2H, d, J = 6.9 Hz), 4.43-4.30 (2H, m), 4.20-4.14 (1H, m), 3.68-3.55
(4H, m), 2,97 (1H, t, J =6.9 Hz), 2,92 (1H, t, J =6.9 Hz), 2,83 (TH
, dd, J =119, 3,7 Hz), 2,65 (TH, dd, J = 13,3, 4.6 Hz), 2.49-2.42 (
2H, m), 2,30-2,20 (3H, m), 2,03-1,87 (3H, m), 1.68-1,44 (6H, m), 1,40
-1.25 (3H, m), 0,97 (3H, d, J = 6.4 Hz), 0.57 (3H, s).
Exact Mass = 453.31 (C27H41F2N03) Obs. mass = 454,25 (M+H)

[Efef1 7]
(1R, 3R, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-(3-(2,2- 7 A QT hF )7
EFIU-1-4)) FANRY-2-4 )V)-Ta- A FI AV H b RO-4H-4 VT -4~
ANVTF)IFIVTU)AAFLyooandty-1,3-UF—)L (k&WA
017) OEMK

It& (2 a) [100 mg, 0.137 mmol]&3— (2, 2—S7)A0IT ¥
) —FPEFIUEIELT0 mg, 0.403 mmol]EFBAWT, EHEFI1 &EKRICK
IHREEBTETIEEMAO T 7[24.6 mg, 0.053 mmol]&ERE L 7,
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 10.7 Hz), 6.04 (1H, d, J = 11.2 Hz
), 5.85 (1H, tt, J =55.4, 3.8 Hz), 5.24 (1H, d, J = 1.0 Hz), 4.85 (1
H, s), 4.30 (1H, t, J =5.9 Hz), 4.18-4,03 (2H, m), 3.63-3.50 (4H, m)
, 2.97-2.80 (3H, m), 2.49-2.41 (2H, m), 2.25-2.18 (2H, m), 1.96-1.20
(17H, m), 0.94 (3H, d, J = 6.3 Hz), 0.53 (3H, s).
Exact Mass = 465.31 (C27H41F2N03) Obs. mass = 466.30 (M+H)

[ZfEf1 8]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-B-T TN A RO X hF ) FEFY
V1= ) TRy -2-A ))-Ta- A FI AV e RO-4H-4 v Fo-4-4 1) F
VIIFIVFU)2-AFlLroankdthy-1,3-UF—)L (LE¥YWAO 18
) DER

Ita® (2 c) [50 mg, 0.069 mmoll& 3 — (740X MFY) —T7E
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[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

FYVIRRRIRI33 mg, 0.207 mmol]ZEAWT, EEhl 1 EEKRICRHBIED T
ETIEEYAO 1 8[15 mg, 0.033 mmol]ZENF L 7=,
TH-NMR (CD,0D) &: 6.43 (1H, t, J = 75.0 Hz), 6.27 (1H, d, J = 11,2 Hz
), 5.92 (1H, d, J = 11.2 Hz), 5.06 (2H, d, J = 6.8 Hz), 4.89-4.82 (1H
, m), 4,40 (2H, ddd, J =13.7, 7.1, 4.6 Hz), 3.98 (2H, q, J = 7.5 Hz)
, 3.50 (2H, ddd, J =18.8, 9.5, 6.1 Hz), 2.88-2.84 (1H, m), 2.80 (1H,
dd, J = 12,2, 2.9 Hz), 2.68 (1H, dd, J = 13.4, 4.1 Hz), 2,57 (1H, dd
, J =12.0, 10.0 Hz), 2.49 (1H, dd, J = 13.4, 3.7 Hz), 2,32-2.26 (2H,
m), 2.09-2,00 (2H, m), 1.95-1.90 (1H, m), 1.71-1.49 (6H, m), 1.42-1,
30 (3H, m), 1.02 (3H, d, J = 6.3 Hz), 0.61 (3H, s).
Exact Mass = 451,30 (C26H39F2N03) Obs. mass = 452,40 (M+H)

[=rEBI1 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((8§)-1-(3-(2,2-Y I 04O T FIL) T EF
T4 TanRy-2-4 V) -Ta- A FIA VS RO-4H-1 VT -4-1 1)
FUIIFYFV)2-2F Lo iankhy-1,3-I4—)L (k&¥WAO 1
9) DEMK

&Y (2 c) [50 mg, 0.069 mmol]&3— (2, 2= )40 ITFIL)
—T7HEF I UERIEI35 mg, 0.222 nmol]EAWT, EHEM 1 EEKICKRES
52 ETIEEWAO T 9[10.1 mg, 0.0225 mmol]%HNE L 7=,
Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450,25 (M+H)

[Z=HEsI2 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(B3-T' 7oA QX NFI)TEFY
Vel ) TanRy-2-A ) -Ta- A FIA VS RO-4H-4 ¥ FV-4-4 ) F
NNIF)TFT)ToanFFy-1,3-UF—)b (bEWA020) DERK

Ite&® (2b) [50 mg, 0.070 mmoll& 3 — (7)AOXMEFY) —TE
FUUIRRRIR[30 mg, 0.244 mmol]EMAWT, EEH1 ERRICKRHBIES
ETILEHMAOC20[10.0 mg, 0.023 mmol]ZEERZ L 7=,
'H-NMR (CD,0D) &: 6.36 (1H, t, J = 75.0 Hz), 6.21 (1H, d, J = 11,2 Hz
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[0180]

[0181]

[0182]

[0183]

[0184]

), 5.89 (MH, d, J = 11.2 Hz), 4.74-4,68 (1H, m), 4,08-3.95 (2H, m), 3
.65 (2H, q, J = 6.8 Hz), 3.09 (1H, t, J =6.8 Hz), 3.03 (1H, t, J =6
.8 Hz), 2.83 (1H, dd, J = 12.4, 3.7 Hz), 2.59 (1H, dd, J =13.7, 3.9
Hz), 2.49 (1H, dd, J = 11.7, 2.9 Hz), 2.41 (1H, t, J = 6.6 Hz), 2.29
(1H, dd, J = 11.7, 9.3 Hz), 2.23-1.27 (18H, m), 0.99 (3H, d, J = 6.3
Hz), 0.58 (3H, s).
Exact Mass = 439,29 (C25H39F2N03) Obs. mass = 440,20 (M+H)
[ErEH2 1]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(3-(2,2-T 7 )4 QT FI) 7 EF
Tu-l-4) ARy -2-f V)-Ta- A FIF VS RO-4H-1 VT -4-1 1)
FOIFIVF)LIANFYV-1,3-VF—) (E&PWA021) DERK
it&¥ (2b) [60 mg, 0.070 mmol]l& 3 — (2, 2—I7)AOITFI)
—F7EF Y VIRMIEI35 ng, 0.222 mmol]lEAWT, EREHI1 & BERICKB S
B2 ETIEEYWAO2 1[12.2 mg, 0.028 mmol]AES L /=,
'H-NMR (CDs0D) & : 6.21 (1H, d, J = 11.4 Hz), 6.00-5.69 (2H, m), 4.06-
3.95 (2H, m), 3.52 (2H, dd, J =17.2, 7.5 Hz), 2.93-2.78 (3H, m), 2.7
3-2.65 (1H, m), 2.59 (1H, dd, J = 13.3, 3.7 Hz), 2,48 (1H, dd, J = 11
.9, 2.7 Hz), 2.40 (1'H, dd, J = 13.5, 3.4 Hz), 2.25-1.97 (7H, m), 1.95
-1.72 (3H, m), 1.68-1.44 (6H, m), 1.38-1.23 (3H, m), 0.98 (3H, d, J =
6.4 Hz), 0.58 (3H, s).
Exact Mass = 437,31 (C26H41F2N02) Obs. mass = 438,35 (M+H)
[Ehehl2 2]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-7a- X F)L-1-(($)-1-((S)-3-x F)LEQY
-l Tany-2-1 ) F s e RA-4H-A VT V-4 ) TU)ITF
DFU)-4-AFLriyankty-1,3-U4—)L (LtEWBO0O 1) OEMK
&Y (2a) [90 mg, 0.123 mmol]l& 3 — (S) —AFEQY Y VIGE
18040 mg, 0.331 mmol]ZAW T, REHI 1 EAKRKICRHIESD I ETHEN
BOO 1[17.5 mg, 0.042 mmol]%EXE L /=,
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[0185]

[0186]

[0187]

[0188]

[0189]

TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.89 (1H, dd, J = 2.4, 1.5 Hz), 4.
34 (1H, dd, J = 6.3, 5.4 Hz), 4,15-4,10 (1H, m), 3.55 (1H, dd, J = 11
.0, 7.6 Hz), 3.42-3.35 (2H, m), 3.09 (1H, dd, J = 12,7, 2.9 Hz), 2.99
(1H, t, J =12.0 Hz), 2.87 (1H, dd, J = 12,0, 3.7 Hz), 2.78 (1H, t,
J =10.0 Hz), 2.53-2,44 (2H, m), 2,30-2,16 (2H, m), 2.07-1.96 (4H, m)
, 1.90-1.30 (15H, m), 1.14 (3H, d, J = 6.6 Hz), 1.13 (3H, d, J = 6.3
Hz), 0.63 (3H, s).
Exact Mass = 413,31 (C27H43N02) Obs. mass = 414,45 (M+H)
[ErEHI2 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3-X F Q) ¥
vl ) Fany-2-4 A e RO-4H-4 VFU-4-4 YFV)TF)
FU)-2-AFLryoankEtyy-1,3-UF— (t&#WMB002) OEK
{t&¥ (2c) [50 mg, 0.069 mmoll& 3 — (S) —XFEOY T VIEEE
18020 mg, 0.235 mmol]ZMWT. KA1 EEARICRISI 2D & TEEY
BOO2[13.7 mg, 0.033 mmol]%&EE L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 5.9 Hz), 4,44-4,35 (2H, m), 3.55 (1H, dd, J = 10.
7, 7.8 Hz), 3.43-3.35 (2H, m), 3.10 (1H, dd, J = 12,7, 2.9 Hz), 2.99
(1H, t, J = 12.0 Hz), 2.89-2.75 (2H, m), 2.66 (1H, dd, J = 13.2, 4.4
Hz), 2.52-2.41 (2H, m), 2.32-2.17 (3H, m), 2.10-1,95 (3H, m), 1,89-1,
34 (114, m), 1.14 (3H, d, J =6.6 Hz), 1,13 (3H, d, J = 6,3 Hz), 0.64
(3H, s).
Exact Mass = 413,33 (C27H43N02) Obs. mass = 414,45 (M+H)
[EfEfl2 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3-X F) O ¥
v-l-4) Fany-2-4 )3 oS e RA-dH-4 T -4-4 Y FTV)TF )
FTU)-2-AF Ly O~ y-1,3-I4—)L (tE¥YBO03) DERK
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

£EY (2c) [50 mg, 0.069 mmol]l& 3 — (R) —XFiEO) IViEE
15030 mg, 0.247 mmol]lZAWT., EREHN 1 LAKRICRIEIES I ETLEY
BOO3[5.7 mg, 0.014 mmol]&EXB L 7=,
Exact Mass = 413.33 (C27H43N02) Obs. mass = 414,25 (M+H)

[EfEf2 5]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3-X F)EQ N ¥
vl ) Fany-2-4)L)F 25 e RO-db-4 7T -4-4 Y FTV)TF Y
FTU)voanFyy-1,3-UF - (tE¥YWB0O04) DEMK

{tE¥ (2b) [65.3 mg, 0.077 mmollE 3 — (R) —XFEOYI VIR
F218028.3 mg, 0.233 mmol]ZBWT. EREH 1 EAKICRIEITEZ ZETE
B 004[15.3 mg, 0.038 mmol]%EENS L 7,

'H-NMR (CD,0D) &: 6.21 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 10.7 Hz
), 4.06-3.95 (2H, m), 2.83 (1H, dd, J = 12,0, 3.7 Hz), 2.74-2.50 (5H,
m), 2.46-2,12 (7H, m), 2.07-1.47 (17H, m), 1,35 (2H, ddd, J = 23.4,
10.7, 2.9 Hz), 1.26 (1H, dd, J = 18,5, 9.3 Hz), 1.05 (3H, d, J = 6.8

Hz), 0.60 (3H, s).
Exact Mass = 401,33 (C26H43N02) Obs. mass = 402,25 (M+H)
[EhEHI2 6]
(1R, 3R)-5-(2-((1R, 3a§, 7aR, E)-1-((S)-1-((S)-3-TF) Q) I V-1-1 Jl)
TOnRy-2-A)-Ta- X FIF V5 RO-4H-4 VFV-4-4 ) FV)TFY)
FU)-2-XFLrvioandthy-1,3-UF—)L (LkE#HBO0O5) ODEK
Ita¥ (2 c) [50 mg, 0.069 mmoll&3 — (S) —TF)LEO) D VIER
1530 mg, 0.221 mmol]ZFAWT, RfEhI 1 EARICKRIEIESZ I & THLEY
BOOG5[7.0 mg, 0.016 mmol]%EE L 7=,
Exact Mass = 427,35 (C28H45N02) Obs., mass = 428,25 (M+H)
[Efefl2 7]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-TF Q) T v-1-1 )L
)T ANRY-2-4 V) Ta~-AFIA VP RO-4H-A VT V-4 )FTV)TF)
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

TU)-2-XFLrioanFHu-1,3-UF—)L (LEWBO0O6) ODERK

&Y (2 c) [50 mg, 0.069 mmol]l& 3 — (R) —TF)EQY I VIGE
1830 mg, 0.221 mmol]ZAWV T, EEHI 1 EAKRKICRHIED I ETHED
BOOG[5.0mg, 0.011 mmol]%&EXE L /=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,4 Hz), 5.91 (1H, d, J = 11,4 Hz
), 5.05 (2H, d, J = 6.9 Hz), 4.41 (1H, dd, J = 6.4, 4.6 Hz), 4.37 (1H
, dd, J =7.8, 4.6 Hz), 2.85 (1H, dd, J = 11,9, 4,1 Hz), 2.74 (2H, q,
J =7.6 Hz), 2.67 (1H, dd, J = 13.7, 4.6 Hz), 2.48 (1H, dd, J = 13,5
, 3.9 Hz), 2.38-2.22 (6H, m), 2,12-1,92 (6H, m), 1.70-1,22 (12H, m),
1.05 (3H, d, J =6.9 Hz), 0.90 (3H, t, J = 7.5 Hz), 0.60 (3H, s).
Exact Mass = 427,35 (C28H45N02) Obs. mass = 428.25 (M+H)

[ErEHI2 81
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-TF)EOY T U-1-14 )L
) FORY=2-4)V)-Ta- A FIF U9 RO-4H-1 VFV-4-4 ) FTV)TF)
FUIYoaAnFHU-1,3-UF - (kE¥WBO07) OEM

&Y (2 b) [50 mg, 0.070 mmol]& 3 — (S) —TFEQY I VIGE
1837 mg, 0.273 mmol]ZMW T, KA1 EEARICRISI 2D & TEEY
BOO7[9.4mg, 0.023 mmol]%EWE L /=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.08-3.95 (2H, m), 2.85-2,71 (3H, m), 2,59 (1H, d, J = 11,0 Hz), 2
.42-2,28 (4H, m), 2,23-1.51 (16H, m), 1.45-1,23 (6H, m), 1.05 (3H, d,
J =59Hz), 0.90 (3H, t, J =7.5Hz), 0.60 (3H, s).

[EfEf2 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(R)-3-TF)LEEO ) T »-1-1 L)
FORv-2-q)-Ta-X FIF I H e RO-4H-4 VT V-4 YT V)T F)
TV IAnF Y U-1,3-UF— ) (kE¥YB OO0 8) DERK

&Y (2 b) [50 mg, 0.070 mmol]l& 3 — (R) —TF)EQY Y VIGE
1®[39 mg, 0.288 mmol]Z=MAWT, M1 EEKRICKRIESIES I ETILED
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

BOOS8[8.6 mg, 0.021 mmol]%EE L 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11,4 Hz
), 4.07-3.95 (2H, m), 2.93 (1H, t, J = 8.0 Hz), 2.83 (1H, dd, J = 11,
9, 3.7 Hz), 2.68 (1H, t, J = 7.5 Hz), 2,59 (1H, dd, J = 13.5, 3.7 Hz)
, 2.48-2,13 (6H, m), 2.10-1.20 (20H, m), 1.05 (3H, d, J = 6.9 Hz), 0.
90 (3H, t, J = 7.3 Hz), 0.60 (3H, s).

[EEHI3 0]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3-7 )4 KO ¥ v-1-4
W)Z7any-2-4)V)-Ta-X FLF IS FO-4H-4 VF V-4 )T V)T F
JFU)voanFty-1,3-YF - (kE&¥WBO12) AR

{t&%¥ (2b) [60 mg, 0.070 mmol]l& 3 — (S) —7ix4OEEOY) i
B21R[30 mg, 0.239 mmollZAWT. RME 1 ERAKICRIEIESZ & TEA
¥BO12[8.9 mg, 0.022 mmol]&ENZ L 7=,
'H-NMR (CD,0D) &: 6.20 (1H, d, J = 11,0 Hz), 5.87 (1H, d, J = 11.4 Hz
), 5.19-5.02 (1H, m), 4.05-3.93 (2H, m), 2.84-2.65 (4H, m), 2.59-2.54
(1H, m), 2.39 (1H, dd, J =13.3, 3.2 Hz), 1.04 (3H, d, J = 6.4 Hz),
0.93 (1H, t, J = 7.3 Hz), 0.58 (3H, s).
Exact Mass = 405,30 (C25H40FN02) Obs. mass = 406.30 (M+H)

[=HEsI3 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-7)AnO KO Y L >v-1-4
W) F0RY-2-A)-Ta- X FINF VS RA-H-A( >V F V-4 )T V)T F
DFo)voanf®ho-1,3-UF—)L (t&¥%WBO13) DEK

&Y (2b) [50 mg, 0.070 mmol]& 3 — (R) —7i40ERY) Y UiR
FRIR[30 mg, 0.239 mmol]lZAWT, EfEhl 1 EERICKRIESESZ & ThHE
¥)BO13[8.4mg, 0.021 mmol]A#EX/E L 7=,
TH-NMR (CD,0D) &: 6.20 (1H, d, J = 11,0 Hz), 5.87 (1H, d, J = 11,0 Hz
), 5.20-5.03 (1H, m), 4.04-3.93 (2H, m), 2,92-1.47 (25H, m), 1.38-1.2
3 (4H, m), 1.04 (3H, d, J = 6.9 Hz), 0.58 (3H, s).
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[0209]

[0210]

[0211]

[0212]

[0213]

Exact Mass = 405,30 (C25H40FNO2) Obs. mass = 406.30 (M+H)

(=63 2]
(1R, 3§, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((§)-3- (Y 7 A O X Fl) O
VU= ) FORY-2-4)V)-Ta- X FILF U & & RO-4H-14 v F V-4
DF)IFIVTU)A-XAFLooyandttdy-1,3-U4—)b (k&¥YBO
20) OEX

&% (2a) [90 mg, 0.123 mmol]& 3 — (S) — (Y740 XFI)
By v igrRE60 mg, 0.381 mmoll%z B WT, EMER 1 &ABICRIGI
32&TiEE®BO020[22.8 mg, 0.051 mmoll%&ERS L7z,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz
), 5.89 (1H, td, J =56.7, 4.7 Hz), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4
.34 (1H, t, J =5.9 Hz), 4,15-4,09 (1H, m), 3.21 (1H, dd, J = 10.5, 8
.5 Hz), 3.00-2.00 (14H, m), 1.90-1.27 (13H, m), 1.09 (3H, d, J = 6.3
Hz), 0.62 (3H, s).
Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450,30 (M+H)
(=63 3]

(1R, 2§, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(I 7)L.A O X FI)
EOY 2 y-1-4)) FOnRy-2-1)L)-Ta- A FIF U9 & RO-dH-1 VT -
A VT U)IFI)TU)2-AFI-4-AF Lo oanFH-1,3-UF—)

(lt&¥MBO021) DERK

& (2 g) [50 mg, 0.067 mmoll& 3 — (S) — (Y740 XFIV)

Eo U igER1EI35 mg, 0.222 mmollZzAWT, REM 1 EERICRIEIE
52&TIEEHMBO21[3.8 mg, 0.008 mmol]l%ER1E L 7,

TH-NMR (CD,0D) &: 6.33 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.81 (1H, td, J = 57,0, 5.7 Hz), 5,22 (1H, d, J = 2,0 Hz), 4.88 (1
H, d, J = 2.0 Hz),

4,22 (1H, d, J = 3.4 Hz), 3.72 (1H, td, J
2H, m), 2.76-2,52 (5H, m), 2.44 (2H, d, J

8.2, 4.2 Hz), 2.98-2.83 (
7.3 Hz), 2.17 (1H, dd, J
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

= 13.2, 8.3 Hz),
2.07-1.93 (3H, m), 1.84-1.24 (11H, m), 1.06 (3H, d, J = 6.3 Hz), 1.03
(3H, d, J =6.8 Hz), 0.59 (3H, s).
Exact Mass = 463,32 (C28H43F2N02) Obs. mass = 464,35 (M+H)
[EhEHI3 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(I Z/xO X F)L) Q)
Iu-1-A) TR ) -Ta- A FNF VS E RO-dH-A T >-4-1 )
T)IFIVT)vandEFty-1,3-UF—)L (LEWMB022) OERK
&Y (2b) [55 mg, 0.077 mmol]l&3— () — (Y740 XFI)
EnY Y IREIR25 ng, 0.208 mmoll&FAWT, EMEHI1 EAKICRIGI
52&TEEHWBO22[10.5 mg, 0.024 mmol]%&ENE L 7=,
'H-NMR (CD,0D) & : 6.21 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 10.7 Hz
), 5.78 (1H, td, J = 57.0, 6.0 Hz), 4.06-3.95 (2H, m), 2.82 (2H, dd,
J =18.8, 10.0 Hz), 2.66-2.50 (4H, m), 2.44-1,92 (11H, m), 1.86-1.23
(13H, m), 1.05 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 437.31 (C26H41F2N02) Obs. mass = 438.35 (M+H)
[=HEBI3 5]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(I 74O X F))EQD )
TU-1-A) T ARy -2-A V) -Ta- A FINF VS RO-dH-1 VT -4-1 1)
TUIIFIVTV)2XFLrvoandtyy-1,3-UF—)L (t&¥WB0 23
) DEMK
&Y (2 c) [50 mg, 0.069 mmol]l& 3 — (S) — (Y774 BXFIV)
Eol) o VIgRIEI133 mg, 0.209 mmol]lE B WT, MR 1 &ERICKIGI
52 &TIEWB0O23[9.0 mg, 0.020 mmol]AEXB L 7=,
'H-NMR (CD,0D) & : 6.27 (1H, d, J = 10.7 Hz), 6.05-5.76 (2H, m), 5.05
(2H, d, J = 6.3 Hz), 4.42-4,36 (2H, m), 3.25 (1H, t, J = 9.5 Hz), 3.0
3 (2H, t, J=7.1Hz), 2.91-2,72 (5H, m), 2.66 (1H, dd, J = 13.7, 4.4
Hz), 2.48 (1H, dd, J = 13.4, 4.1 Hz), 2.32-1,96 (7H, m), 1,93-1.29 (
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[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

10H, m), 1.10 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450,30 (M+H)

[k 3 6]

(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3- (Y 74O X F)) EQO
VI U-1-4)) FRRy-2-4)V)-Ta- A FILF U & & RO-44-14 v Fv-4-4
DF)IFIVTU)A-XFLroyandttdy-1,3-U4—)L (k&¥YBO
24) OEKX

&% (2a) [90 mg, 0.123 mmol]& 3 — (R) — (Y74 XFIL)
B0 Y ERRIE45 mg, 0.372 nmol]ZRBWT, Rl 1 EERICRIGT
52&TIHEMBO24[7.2 mg, 0.016 mmol]&ENB L 7=,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz
), 5.75 (1H, td, J = 57.0, 5.0 Hz), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4
.89 (MH, dd, J = 2.4, 1.0 Hz), 4.34 (1H, t, J =5.9 Hz), 4.15-4,09 (1
H, m), 2.86 (1H, dd, J = 12,2, 3.4 Hz), 2.61-1,19 (27H, m), 1.04 (3H,
d, J =6.3 Hz), 0.59 (3H, s).
Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450.45 (M+H)

[=HEsI3 7]

(1R, 2§, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(I 7)L.A O X FI)
EOY 2 y-1-4)) FOnRy-2-1)L)-Ta- A FIF U9 £ RO-4H-14 VT -
b )FU)TF VT V)-2-AFI-4-XFLryanktr-1,3-OF—)

(ItE¥MB0O0025) MERK

&Y (2 g) [50 mg, 0.067 mmol]& 3 — (R) — (Y774 BXFIV)
Eoy Y ERRIEI25 mg, 0.206 mmol]EFBWT., EHERF 1 &ERICKRIGI
22&TE®HBO25([7.0 mg, 0.015 nmol]ZHE L 7.

TH-NMR (CD,0D) &: 6.33 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 10,7 Hz
), 5.75 (1H, td, J = 57.3, 5.2 Hz), 5.22 (1H, d, J = 1,5 Hz), 4.89 (1
H, s), 4.22 (1H, d, J = 3.4 Hz), 3.72 (1H, td, J = 8.1, 4.4 Hz), 2.86

(1H, dd, J = 11.0, 4.0 Hz), 2.63-1.24 (29H, m), 1.04 (3H, d, J = 7.3
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

Hz), 1.04 (3H, d, J = 6.8 Hz), 0.58 (3H, s).
Exact Mass = 463,32 (C28H43F2N02) Obs. mass = 464,35 (M+H)

[k 3 8]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(I Z/xO X F)L)EQ )
T4 TanRY-2-A V) -Ta-A FIF VS RO-4H-4 VT -4-1 1)
TU)IFIVFTIToANFHU-1,3-UF—)L (ILEHMBO026) OB

&% (2 b) [65 mg, 0.077 mmol]& 3 — (R) — (Y740 XFI)
En') 2 VIgRRIR127 mg, 0.226 mmol]ZAWT, EMEHI1 EEKRICKRIES
52&TIEMBO026[7.2 mg, 0.016 mmol]&ENE L 7=,
'H-NMR (CD,0D) &: 6.22 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 10.7 Hz
), 5.76 (1H, td, J = 57.0, 5.0 Hz), 4.06-3.96 (2H, m), 2.84 (1H, dd,
J =12.0, 3.8 Hz), 2.65-2.52 (5H, m), 2.47-1.49 (21H, m), 1.40-1.22 (
44, m), 1.05 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 437.31 (C26H41F2N02) Obs. mass = 438.3 (M+H)

(=613 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(Y 74O X F))EOY)
Tu-1-A)TanRy-2-4 V) -Ta-AFIF VS RO-4H-4 VT -4-1 1)
TO)IFIVTV)2AFLyooandHu-1,3-IF4—)L (IL&%WBO027
) DEMK

& (2c) [50 mg, 0.069 mmoll& 3 — (R) — (U740 XFI)
B0l Y RIEI25 mg, 0.206 nmol]ZAWT, Rl 1 &ERICRIGS &
5Z2&Tikea®mB 02 7[11.0 mg, 0.025 mmol]AERS L 7=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.77 (1H, td, J = 57.0, 5.0 Hz), 5.05 (2H, d, J = 6.3 Hz), 4.43-4.
34 (2H, m), 2.85 (1H, dd, J =12,2, 3.9 Hz), 2,71-2,25 (11H, m), 2,07
-1.92 (4H, m), 1.83-1.24 (10H, m), 1.05 (3H, d, J = 6.3 Hz), 0.61 (3H
, S).

Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450,45 (M+H)
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[0232]

[0233]

[0234]

[0235]

[(&EH5 ]

3—(S) — (1, 1=U7)x40xTFIN) EO I VIERRIE (LE¥W3 b
6) DERK

[1b27]

Swern Oxid | MeMeBr Swemn Oxid
BOCI\D_\OH BOC%O Bocl\O_{OH BOCI\D__<O
3b1 3b2 3b3 3b4

DAST HCl-Diox  H-CI

3 Bocl‘\[>ﬁFF — HMF

3b5 3b6

Ii=E1

— 7 8CICART. |IbAFHYIL[2.45 m, 28.6 nmol]lDd¥ oy OO X%
V25 LY X FIL A RF T K41 nL, 58 mmolldy /OO X4 >
ARO0 mL]1Z=mA T, BEMERLUEETT O9BBR L, TOREDIC
t—7FIN (S) —3— (EROFIVAFI) EOYYY—1-HILKRFY
L—K[3.84 g, 19.1 mmolld¥ oo x4 viAamkl15 mLl1&MAtz, DR
e —78CTA459B@BH L, MJITFILT7I 15, 92 mmol]%
MxT. BURBETILICSONEEB® L, RIGEEWEOTIZFERL.
BLRETIONEBEH LE. RINEEWEZKTI/IVFL, /00X %
VTHIH UL, BB BKMEBY /RO DL TRIEL, RERBLL, &
BESYATNAZLIOT NI ST 4 —THEEL, t—7FIL (S) =3
—ARILINEOY Y -1 —-ALRESL—K (BE¥W3 b 2) [3.78 g, 19
.0 mmo L] &7z,  (UXER=99%)

'H-NMR(CDCl,) &:9.69 (1H, J = 1.5 Hz), 3.72-3.65 (1H, m), 3.53-3.35 (
3H, m), 3.03 (1H, s), 2.25-2,05 (2H, m), 1.46 (9H, s).
IE2

—78TC. ZRFHEKT. t —7FI (S) —3—FKirI)EO) oy -

1—AILRFL—KF (EE¥WM3 b2) [2.00 g, 10 mmol]JDTHFAR[40 mL]
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[0236]

[0237]

[0238]

[0239]

ICXFIIT TRy A783 ROIM in THF, 15,1 mL, 15,1 mmol]%&MNZ. &
HRERECRETIREBRLE, RIGEEWZO0TICERBL., ILHIC1H
Rt LE, RINEEWERNBLLT VY EZVLKARTIIVF L., BB
IFINTHELE, BREEZEKREBY /2 DLTREL, BERELL
s BEBEEV)ATINAZ LA NI ST 4 —THEL, t —7FI (S)
—-3— (1—kekrOF>IFI) EOYZY—1—-ALRFIL—bF (bLE
M3 b3) [1.60 g, 7.41 moll%&1B/, (UNE=74%)
H-NMR(CDCl;) &: 3.70-2.90 (5H, m), 2.15-2.03 (1H, m), 1.46 (9H, s),
1.30-1.21 (4H, m),
T7iE3

— 7 8TCITAET., \ieAFH U0 oL, 1.7 mollOT o OO Xy ViR
FRE10 mLIIC Y X FILZILRF S RI1.6 mL, 23 mmol]lDT o OO X4 Viaikl
10 mL]1ZMA T, EAMERUCERET O9EEB®RLE, COREMICt —
TFIL (S) —3— (1—kROFTVIFI) EOVIY—1-HILKRFY
L—bF (&3 b3) [1.60 g, 7.41 mmollD OO X4 Viawk[10 mL]
EMxl, COREME—T78CTAE9MIBRLE, NYIFILTI VA
2 mL, 30 mmol]EZHA T, AUBETILICIONEBHLAL, RINESY
ZOCICHEAL, RURET3IONEER L. RINEEMEKTIIVF
L. 9700X9 2 THELE, BREBEZEKMEBY /RO LTEEL.
REREL, BEESVASINASLIATNIST7 4 —THREL. t —
TFI (S) —3—7EFLEAVISY—1—-ALEFIL—F (tLEW3
b4) [1.45 g, 6.80 mmoll&Br=, (INZK=91%)
H-NMR(CDCl,) &: 3.65-3.10 (5H, m), 3.14 (1H, s), 2.08 (3H, s), 2.05-
1.95 (2H, m), 1.46 (9H, s).
1724

t=7FI (S) —3—-TF7EFLEQAV Y—-1—-ALKRFIL—KF (It
&3 bd) [1.10 g, 5.16 mmol] T/ OB XY ViRKREVCITAEL 1=,
ZZICDASTI0.93 mL, 2.5 mmoll&EfZ7=. RINESYIAIRIETEBIEL.
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ERIFTLERIEL, RIBNEEYMEKS L, FRRIKTIIVFIEL,
BEMEERTY /00X 9 U THE L. BEBEZRFMKEBKERSN) VA
KBBTHE L, BHEIR. BB~ TR0 LTELER. BERREL
BEEVVATSNASLIAR NI S T4 —TCRETZIET, t —TF
W (S) =3— (1, 1=y7i4axTFI) EAYTY—1—-ALRFTL
— kN ({t&¥3 bb) [0.58 g, 2.5 mmol]l&aBi=, (IXNEK=48%)

[0240] 1725

wmWTC, EEEOt—T7FI (S) —3— (1, 1=IY7iA0TFIV) EO
VIV —1-hRF>L—F ({tE¥3 bb) [0.58 g, 2.5 mmolTICT4MIE
BEKFE-IAFH VAR nLIMNA T, BRETHREBRLE, RIGEEY%
HEREL. 3— (5) — (1, 1=Y7040TFN) O T ViERE (
{t&¥3 b 6) [354 mg, 2.06 mmol]l&757=,

[0241] 'H-NMR(DMSO-d6) & : 9.40 (2H, s), 3.40-3.0 (4H, m), 2.92-2.38 (1H, m),
2.05-2.00 (1H, m), 1.90-1.80 (1H, m), 1.65 (3H, t, J = 20Hz).
[0242] [&#416]
3—(R) — (1, 1=o7)zx0xTFI) EAYIVIEREE (3b12)
DER
[1628]
Swerm Oxid MeMgBr Swern Oxid
Bocl}l\’>w\OH BOC'\D""Q Boch,M%H Bocl\D,,,(O
3b7 3b8 3b9 3b10
DAST HCl-Diox  H-C
e BOCID_.”{F e HID.”{F
3b11 3b12
[0243] T3 1

t—7FI (R) =3 — (BEROFTAFI) EOYIY—1—-AIKRF
L—hk (Bb7) [3.16 g, 15.7 mmol]AHEMEE LT, BEFHSDOIR1
EREBFRICLTRIBI®ZZ2ET, t—7FI R) —3—FKILINEOQOYDY
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—1—ARF>L—F (bEW3 bB) [2.42 g, 12.1 mmol]%=F 7,

[0244] T3 2

[0245]

[0246]

[0247]

t—=7FI R) —3—-FmIEaO)ry—1-ALKRFIL—K (L&
M3 b8) [2.42 g, 12.1 mmol]ZHFEME L L TSEHF S DIR2 EEKIC
LTRISEIHEZZET, t—7FIL R —3— (1 —krFOFPIFIL) E
AYYY—1—AhAlRFIL—bF (LEW3I b I) [1.64 g, 7.62 mmol]%1F
7o
TiE3

t—=7FI R) —3— (1 —kFOF>IFI) EOJIY—1—-HILK
FUL—F (k&3 b9) [1.64 g, 7.62 mmol]l% HFEME L L THEHS
OIRIEAFBLTRIBIESZZET, t —TFI (R) —3—-FEFLE
AYYr—1—-ANLRF>L—F (tE®W3 b 10) [1.50 g, 7.03 mmol]%
Bl (UNE=92%)

Ii24

t—7FI (R) =3—-F7EFAEOVYY—1-HIKRFIL—F (I
A3 b10) [1.50 g, 7.03 mmolldD¥ - OO X% ViFK[30 mL1ICOTCT
DAST[1.8 nL, 13.6 mmol]ZNZX T, ERET—MHRIBIH L/, . IHIC
DASTI[1.8m, 13.6 mmol]%EMMA T, EETISICTHE#RLE, RIGE
EMEOCITHE L, BMEKES M) VLKBRTI/IVF L, /00X
VTR L, BEBEZEKREB /2 UL THEL, BEREL L.
BEE)VATNAZLIAT NI S T74—THEL., t—7FIL (R) —
3— (1, 1=y7iAa0xIFI) EOYYY—1—-HILKRFL—F (bE
¥M3b11) [0.87 g, 3.7 mol]%xB~, (UNE=53%)

If25

t—=7FI (R) =3— (1, 1=y7)40TF)\) EOYIY—1—7
IWRExL—bh (BE%W3 b1 1) [0.87 g, 3.7 mmol]laxHFEMWEE LT,
SEFLSOIRE EAKICLTRBIESZZET, 3— (R) — (1, 1—
JI7)FAITFI) EAY T UERE (3b12) [0.63 g9, 3.7 mmol]%&EY
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

Bl (IRE=100%)
'H-NMR (DMSO-D6) &: 9.60 (1H, br s), 9.40 (1H, br s), 3.37-3.30 (1H,
br m), 3.25-3.00 (3H, br m), 2.96-2.81 (1H, m), 2.12-2.03 (1H, m), 1.
91-1.77 (1H, m), 1.66 (3H, t, J = 19.3 Hz).

[EMEHI4 0]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(1, 1-’ 7). A O T FI)
oy oy-1-4)) Fany-2-4 L)-Ta-XFILA I RO-4H-14 v F -
A )FTU)IF)TU)4A-XFLyooandtty-1,3-U4—) (L&YW
B028) O&RK

{tE¥ (2a) [90 mg, 0.123 mmol]&3— (S) — (1, 1 =Y 74O
IFI) EOYYUEREE (3b6) [45 mg, 0.262 mmoll%aAWT, EHER
1 EERICRIBIEDZETIEEYWB 02 8[12.7 mg, 0.027 mmol]AHYE L
7=o
'H-NMR (CD;0D) &: 6.31 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.0 Hz), 4.33 (1H, d, J = 5.4 Hz), 4.14-4.0
9 (1H, m), 3.43 (1H, dd, J = 10.7, 8.3 Hz), 3.25-2.78 (8H, m), 2.51 (
H, dd, J = 13.7, 3.4 Hz), 2.28-1.97 (7H, m), 1.92-1.28 (17H, m), 1.1
1 (34, d, J=6.3Hz), 0.63 (34, d, J = 7.3 Hz).

[EMEHI4 1]
(1R, 28, 38, Z)-5-(2- ((1R, 3a$, 7aR, E)-1-((S)-1-(($)-3-(1,1-¥ 74O T F
meoy T u-1-qa ) Fany-2-4 JL)-Ta- X FIA V5 RO-4H-1 > F
VA=A ) FUO)IF)FTU)2-AFI-A-AF Ly oanktty-1,3-UF
—J)L (tE&¥WB029) OAEMK

it&¥ (2 g) [50 mg, 0.067 mmol]&3— (S) — (1, 1 =770
IFIIN) OV VIEREE (3 b6) [35 mg, 0.204 mmol]lZBWT, EMEH
1ERBICRIGS TR ETIEEWB 02 9[5.8 mg, 0.012 mmol]%ERE L
Teo
'H-NMR (CD;0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11,2 Hz
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[0254]

[0255]

[0256]

[0257]

[0258]

), 5.22 (1H, d, J = 1.5 Hz), 4.89 (1H, d, J =1.5Hz), 4,22 (1H, d, J
= 3.4 Hz), 3.72 (1H, td, J =8.2, 4,2 Hz), 3.01 (1H, t, J = 9.0 Hz),
2.87 (MH, dd, J = 12,0, 3.7 Hz), 2.82-2.38 (8H, m), 2.17 (1H, dd, J

= 13,2, 8.3 Hz), 2.06-1.94 (4H, m), 1.88-1.43 (13H, m), 1.39-1.24 (3H

, m), 1.06 (3H, d, J =6.8 Hz), 1.04 (3H, d, J = 7.3 Hz), 0.59 (3H, s

).

Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478,45 (M+H)

[EhEh4 2]

(1R, 3R)-5-(2-((1R, 3a§, 7aR, E)-1-((S)-1-((§)-3-(1, 1-Y T4 DT FI)E
Y Yy-1-A)V)TANRY-2-4 JV)-Ta- X FILA VS & RO-4H-1 > F V-4~

A)FU)IFI)FU)voanxhy-1,3-U4—)L (k&#HB030) &

%

{t&¥ (2b) [65 mg, 0.077 mmol]&3— (S) — (1, 1= 7)L40O
IFIL) EAYYVERE (3b6) [29.2 mg, 0.216 nmol]lZRWT, =/
BT ERARICRIEIER & THEAWBO 3 0([13.5 mg, 0.030 mmol]%EXS
L7,

H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.89 (1H, d, J = 11.2 Hz

), 4.06-3.95 (2H, m), 2.93 (1H, t, J = 9.0 Hz), 2.83 (1H, dd, J = 12,

0, 3.2 Hz), 2.73-2.50 (4H, m), 2.42-2.31 (4H, m), 2,23-1.47 (20H, m),
1.41-1.22 (3H, m), 1.06 (3H, d, J = 6.3 Hz), 0.60 (3H, s).

Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,45 (M+H)

[(Ehehl4 3]

(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((8)-3-(1, 1- 74O FIL)E

OYYy-1-4)L) FTanRy-2-1 JL)-Ta- X FILZ 7 & & RO-4H-4 ¥ F -4~

AVTF)IF)TFU)2XFLrsandty-1,3-U4—)L (tk&#WMBO
31) O&EK

&4 (2 c) [50 mg, 0.069 mmol]&3— (S) — (1, 1 =270
IF)) EO) I UiERMIE (3 b6) [35 mg, 0.204 mmollZEBWT, EHER
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[0259]

[0260]

[0261]

[0262]

[0263]

1 ERABRICRIEIEZZETHEEWBO 3 1[12.9 mg, 0.028 nmol]%HEWS L
7o

TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 6.3 Hz), 4,43-4,34 (2H, m), 3.42 (1H, dd, J = 10.
7, 8.3 Hz), 3.24-2,78 (7H, m), 2.66 (1H, dd, J = 13.2, 4.4 Hz), 2.48

(1H, dd, J =13.2, 3.9 Hz), 2,32-1,97 (7H, m), 1.83-1,30 (13H, m), 1.
12 (3H, d, J = 6.8 Hz), 0.64 (3H, s).

463,33 (C28H43F2N02) Obs. mass = 464,3 (M+H)

Exact Mass
[Efefl4 4]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(1, 1- T LA O T F )
EOYoy-1-4))Fany-2-4)L)-Ta-XFIA I F RO-4H-141 > F -
b )FNIFYTU)A-AFL YO IOnFH-1,3-FF - (LEY
BO32) O&mK
{t&¥ (2a) [90 mg, 0.123 mmol]&3 — (R) — (1, 1=y 740
IFI) EOo)DViBRE (3b12) [50 mg, 0.291 mmol]EBWT, EfE
BT ERRICRIHBEES & TILEHWB 0 3 2[12.7 ng, 0.027 mmo l]% EYF
L7
'H-NMR (CD,OD) &: 6.32 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11.2 Hz
), 5.28 (1H, dd, J =2.2, 1.2 Hz), 4,34 (1H, t, J = 5.9 Hz), 4.15-4.1
0 (1H, m), 3.12-3.00 (2H, m), 2.94-2.75 (5H, m), 2.66 (2H, d, J = 7.3
Hz), 2.51 (1H, dd, J = 13.4, 3.2 Hz), 2.26 (1H, dd, J = 13.7, 6.8 Hz
), 2.13-1.94 (5H, m), 1.90-1,23 (16H, m), 1.09 (3H, d, J = 6.3 Hz), 0
.62 (3H, s).
Exact Mass = 463.33 (C28H43F2N02) Obs. mass = 464.45 (M+H)
[EfEfl4 5]
(1R, 2§, 3§, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(1,1-T 7 )LxA O F
meERY D u-1-4)L) Fany-2-4 jL)-Ta- X FIA V5 KO-4-14 > F
VA-AYFTU)IFYTU)2-AFI-4-AF LY oOnFHo-1,3-TF
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[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

—J)L (tE5¥WBO033) OAERK

&Y (2 g) [50 mg, 0.067 mmol]&3— (R) — (1, 1=22)070
IFL) EOYYUERE (3b12) [25mg, 0.146 nmol]Z=FAWT, EfE
BT EEBICRIGEITEDZ&ETEEWB 0 3 3[6.8 mg, 0.014 mmol]%EXiS
L7,

TH-NMR (CD,0D) &: 6.33 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.72 (1H, td,
J =28.2, 4.2 Hz), 2.89-1.94 (16H, m), 1,88-1.22 (16H, m), 1.05 (6H, d
, J =6.8Hz), 1,03 (6H, d, J = 6.8 Hz), 0.59 (3H, s).

Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478.5 (M+H)

[ErEHI4 6]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(1,1-T Z)bA O T FI) E
Y Yy-1-4)V)TANRY-2-4 JV)-Ta- X FILA VS & RO-4H-1 >V F -4~
AYVFIFI)FTV)voanxhy-1,3-I4—)L (k&¥#WB034) O&
5%

&Y (2 b) [55 mg, 0.077 mmol]&3— (R) — (1, 1=227)0740
IFIN) EAYYVIERIE (3b12) [28.2mg, 0.164 mmol]lZAWVWT, =
ReB 1 ERBRICRISS® 22 & TIEAYWBO 3 4[11.8 mg, 0.026 mmol]%EX
=L,

TH-NMR (CD,0D) &: 6.21 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 10.7 Hz
), 4.06-3.95 (2H, m), 2.83 (1H, dd, J = 12,0, 3.7 Hz), 2.74-2.50 (5H,
m), 2.46-2,12 (7H, m), 2.07-1.47 (17H, m), 1,35 (2H, ddd, J = 23.4,
10.7, 2.9 Hz), 1.26 (1H, dd, J = 18.5, 9.3 Hz), 1.05 (3H, d, J = 6.8

Hz), 0.60 (3H, s).
Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,3 (M+H)

[Efefl4 7]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(1, 1-T Z)4A O T FI) E
Y Yy-1-4J)V) TANRY-2-4 JV)-Ta- X FILA VS & RO-4H-1 > F -4~
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[0270]

[0271]

[0272]

[0273]

AVFVIIFIYTFU)2AF Ly oandkyy-1,3-F—)L (IL&¥BO
35) OEK

&Y (2c) [50 mg, 0.069 mmol]&3— (R) — (1, 1=22)040
IFN) BV UIRREE (3b12) [26 mg, 0.152 mmollZ=FAWT, EfE
BT EEBICRIGITEDZETHEAMB O 3 5[12.9 mg, 0.028 mmol]% EYiE
L7,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.92 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.3 Hz), 4.43-4,34 (2H, m), 3.17-3.05 (2H, m), 2.
99-2.64 (8H, m), 2.48 (1H, dd, J = 13.2, 3.9 Hz), 2.31-2,25 (2H, m),
2.16-1.96 (5H, m), 1.78-1,28 (13H, m), 1,10 (3H, d, J = 6.3 Hz), 0.63
(3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464.5 (M+H)

[(ZEH17]
3—(R) = (2. 2=y7L4ATF)) EAYTIVIERIE (3b16) O
=y

[1£29]
H-ClI
BOCD—‘LOH 3 BocN - ; BocN = Hl}l\/>_>7F
(e} F F
3b13 3b14 3b15 3b16
Iiz1

— 7 8CITARET., #&EbAFH1)IJL[0.66 mL, 7.7 mmollD¥ /OO X & >
B0 nLIICY A FILZIILERFS R[1.0 nL, 14 mmollOy /OO X4 Vg
W0 mL]1Zmx T, JBEYMERUEETI O2EEBH L, COREMICT
—7FI-3— (R) — (2—-kkrAF>IFI) EOYTY—1—-HLR
FoL—h (b&HW3b13) [1.0g, 4.64 mol]lDT OO X% ViAK[10
mL]1&MMA/, COREWE—7 8CTINEE®RLEL, M) IFILF7IV[3
3k, 23 mmol]ZEMA T, ABURETILIC4A ONEBRLE, RIGEEY
ZOCICHERBL., ACURET3I ONREERLL, RINEEMEKTIIVF
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[0274]

[0275]

[0276]

[0277]

L. BFBRT FILCTHIH L7, BREZEKMEY /R LTEEL, BE
BWEL, BBEDVATSNAZ LAY NI S 74 —THREL., t —T7F
W—=3— (R) — @Q=FFVIFI) EOVIY—1—-ALRFIL—F (
It&¥3b14) [0.85g, 4.0 mollaB/, (IN=Z=86 %)
I782

t—=7FI-3— (R) — @Q—FFVIFII) EOVIY—1—-hIKRF
sL—h (&3 b 14) [0.85g, 4.0 mollO o O0OX% K20 m
LIWCOCTDASTI[0.7 nL, 5 mmol]ZMNA T, ERET—MBHLE, RIGE
BYMEOCICAMUKTYIIVF, /00X 49 YTt Lk, BHBE%8EN
IREBIKFRT MY D LKBERTHE L, BKBE< IR0 LTEIRE BIR
ML, BEEY VAN AZSLIOR NS 74 —THEL. t—TFNL
—3— (R) — (2, 2=v7)40IFN) EOYIY—1—-ALKRFIL
— N (&3 b 15) [799 mg, 3.4 mmol]%&#B7/, (INZE=85 %)
T3

t—7FN—3— (R) — (2, 2—=y7)40xF)) EOYI V-1
—ANRFIL—bF (bE¥W3 b 15) [799 mg, 3.4 mmolliZ 4 MiE{LKER
IFFHUBRKR6 nl]1EMA T, BETRERRLL, RIBESYEZRER
B &L, 3— (R) — (2, 2=y 7)40IFN) Ol T UiERE
(It&¥3b16) [562.7 mollaBr, (INZE=96%)
'H-NMR (DMSO-d6) &: 9.88 (2H, br s), 5.90 (1H, tt, J = 55.9, 3.8 Hz),
3.53 (2H, d, J = 40.5 Hz), 3.29 (1H, br s), 2.95 (1H, br s), 2.62-2.
54 (1H, m), 2.33-2.20 (1H, m), 2.11-1.99 (2H, m), 1.80-1.65 (1H, m).
[5%E%58]
3—(S) — @2 2=27)40TFII) EOYIUVIEREIE (3b20) @
=07
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[0278]

[0279]

[0280]

[0281]

[1£30]
H-CI
o T pp— oy T —
3b17 3b12 3b19 i 3b20F
T

t—=7FNL—3— (S) — (2—kFOx>IFI) EOVIY—1-5
IWIRFL—F (&3 b 17) [1.04g, 4.64 mmol]lAaHFEMES LT,
SEFTOIRT EARICRIGIEZET, t —TFIL—-3— (S) — (
2—FFYIFI) EOVI V-1 -HALKREIL—F (EEW3 b 18) [
0.72 g, 3.4 mol]%1G/=, (UNZE=73 %)
1122
t—7FIN—3—(8) — (2—AFVIFN) EOYIY—1—-HIRKR
FUL—F (k&3 b18)[0.72 g, 3.4 mol]&HEMEE LT, 5%
B7OIR2EARCKRBITEZIET, t—TFIL—-3— (S) — (2,
2=J7)040TFN) EAYVIY—1—-ALKRFIL—F (bE#W3 b 1
9) [679 mg, 2.89 mmoll%&fF/, (UNZK=62 %)
=X

t—7FI—3— (S) — (2, 2=y 7)40TF)) EOYI V-1
—ANRFIL—K (EEM3 b 19) [679 mg, 2.89 mmol]E HFEMELE L
T. BEFHTOIRIEAKICRBITEZZET, 3— (S) — (2, 2—
IoAOTIFIV) EOY T UERIE (BE¥®W3b20) [524.9 mg, 3.06 m
moll%z#F7, (I¥=F=quant)
'H-NMR (DMSO-d6) &: 9.86 (2H, br s), 5.91 (1H, tt, J = 55.9, 3.7 Hz),
3.53 (2H, d, J = 38.5 Hz), 3.29 (IH, br s), 2.95 (IH, br s), 2.65-2,
50 (1H, m), 2.35-2.20 (1H, m), 2.15-2,00 (2H, m), 1.80-1.65 (1H, m).
[=HefI4 8]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((R)-3-(2, - 7 A BT F )
oy or-1-4)) 7anRr-2-4)V)-Ta-AF)A V& £ KO-4H-14 > F -
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[0282]

[0283]

[0284]

A YT )IFVTV)A-AFLYIANFHFU-1,3-UF =)L (ILEYB
036) OERK

{t&¥ (2a) [90 mg, 0.123 mmol]&3— (R) — (2, 2—Y7)4O0x
FIV) En) U UIiRRE (3 b 16) [50 mg, 0.292 mmollZzFAWT., EfEH
1EEBICKIEITZZETIHEEYWB 0 36[17.2 mg, 0.037 mmol]Z#EXB L
7o
H-NMR (CD;0D) &: 6.32 (1H, d, J = 10.7 Hz), 6.12-5.81 (2H, m), 5.28
(1H, d, J =1.0 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.15-4,10 (1H, m), 3.4
5 (1H, dd, J =10.2, 7.8 Hz), 3.23-3.18 (2H, m), 2.95-2,80 (3H, m), 2
.74 (1H, t, J =10.2 Hz), 2.59-2,45 (2H, m), 2.30-1.90 (8H, m), 1.89-
1.31 (14H, m), 1.11 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464.5 (M+H)

[ErEHI4 9]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3-(2,2- 7). A O T F )
oY o-1-4 ) TR y-2-1)L)-Ta- A FIF V& RO-dH-1 v F -
b YFU)IFYTFV)A-XAF Ly oandhy-1,3-I4—)L (k&Y
BO037) &M

It&# (2a) [90 mg, 0.123 mmol]l&3 — (S) — (2, 2—=I7)L40
IFL) EOYYUERE (3b20) [50 mg, 0.292 nmol]ZFWT, EJE
Bl ERABICRBIEDZETHEWB O3 7[24.1 mg, 0.052 mmol]%HfS
L7,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 10.7 Hz
), 5.98 (1H, tt, J = 3.0, 56.0 Hz), 5.29 (MH, t, J =1.2 Hz), 4.34 (1
H, t, J =5.9Hz), 4,12 (1H, td, J = 6.5, 3.3 Hz), 3.55 (1H, dd, J =
11.0, 8.1 Hz), 3.41-3.34 (2H, m), 3.08-2,93 (4H, m), 2,88 (1H, dd, J
= 12,0, 3.7 Hz), 2.69-2.55 (1H, m), 2,51 (1H, dd, J = 13.7, 3.4 Hz),
2,35-2.04 (8H, m), 2.01-1.96 (3H, m), 1.90-1.33 (16H, m), 1.13 (3H, d
, J = 6.8 Hz), 0.63 (3H, s).
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[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,5 (M+H)

(=515 0]
(1R, 2§, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2-T 7 )4 O F
WEQY D -1-A L) TanRy-2-4)V)-Ta-X FINF U H & RO-dH-14 v F
VA ) TFTU)IF)TU)2-AFIA-AF L oaOnFFy-1,3-TF
—J)L (tE%HWBO038) ODERK

&Y (2 g) [55 mg, 0.074 mmol]& 3 — (R) — (2, 2= 7,040
IFI) EO) I UiERE (3b16) [40 mg, 0.184 mmollZ=FAWT, EfE
BT EABRICRIEIESD & TIEAYB 0 3 8[10.2 mg, 0.021 mmol]% EX/S
L7,
'H-NMR (CD,0D) & : 6.33 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.88 (1H, tt, J = 56.6, 4.6 Hz), 5.22 (1H, d, J = 1.5 Hz), 4.22 (1
H, d, J =3.4Hz), 3.72 (1H, td, J = 8.1, 4.2 Hz), 2.94 (1H, t, J = 8
.3 Hz), 2.86 (1H, dd, J = 12,4, 4.1 Hz), 2.68-2.52 (3H, m), 2.33-2.03
(9H, m), 1.98-1.24 (20H, m), 1.05 (3H, d, J = 7.0 Hz), 1.03 (3H, d,
J =6.3 Hz), 0.96-0.87 (1H, m), 0.58 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478.3 (M+H)

[=HEBI5 1]
(1R, 2§, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(2,2-Y7)AOx
FEQ) Su-1-4)0) FanRy-2-4 JV)-Ta-A FIF U H £ RO-4H-A >~
TUAANTU)IF)TU)2-XAFN=-4-AF Lo yanFHr-1,3-
F—I (tE¥WBO039) DEMK

&Y (2 g) [55 mg, 0.074 mmol]&3— (S) — (2, 2= 7740
IFII) Ea) P VIERIE (3b20) [40 mg, 0.184 mmol]ZAWT. EfE
BT EEBICRIGIEDZZETEAEWB 03 9[9.2 mg, 0.019 mmol]%EXiS
L7,
'H-NMR (CD,0D) &: 6.33 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.87 (1H, tt, J = 56.6, 4.6 Hz), 5.22 (1H, d, J = 1.5 Hz), 4.22 (1
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[0291]

[0292]

[0293]

[0294]

[0295]

H, d, J =3.4Hz), 3.72 (1H, td, J = 8.1, 4.4 Hz), 2.86 (1H, dd, J =
12.4, 4.1 Hz), 2.79-2.68 (2H, m), 2.59 (1H, dd, J = 13.4, 4.1 Hz), 2.
39-1.21 (23H, m), 1.04 (3H, d, J = 6.3 Hz), 1.03 (3H, d, J = 7.0 Hz),
0.58 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478,35 (M+H)

[=HEBI5 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2- 7 )AL FI ) E
OYIy-1-4)L) Tany-2-4 JL)-Ta- X FILA V4 & RO-4H-1 >V F -4~
AVFU)IFIVFTV)2XFLrooantty-1,3-F - (It&¥%B O
40) OEK

{t&¥ (2 c) [60 mg, 0.069 mmol]l&3— (R) — (2, 2= 7)L740O
IFI) EOYTUEREE (3b16) [30 mg, 0.175 mmol]lZERAWT, X
Bl EAKRICRBIEZZETHEMBO4 0[11.4 mg, 0.025 mmol]% HY/S
L7,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.96 (1H, tt, J = 56.5,
4.0 Hz), 5.92 (1H, d, J = 11.2 Hz), 5.05 (2H, d, J = 5.9 Hz), 4.39 (2
H, ddd, J =14.3, 7.2, 4.5 Hz), 3.44 (1H, dd, J = 10.7, 7.8 Hz), 3.24
-3.12 (2H, m), 2.94-2,82 (3H, m), 2.74 (1H, t, J = 10.2 Hz), 2.66 (1H
, dd, J =13.2, 4.4 Hz), 2.56 (1H, q, J = 8.1 Hz), 2.48 (1H, dd, J =
13.7, 3.9 Hz), 2.34-2.17 (3H, m), 2.08-1.93 (5H, m), 1.83-1.28 (10H,
m), 1.12 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 463,32 (C28H43F2N02) Obs. mass = 464,35 (M+H)

[EEHI5 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(2,2- )4 0T FI) ) E
Oy Y y-1-4)) FTanRy-2-4 JL)-Ta- X FILZ 9 & & RO-4H-4 ¥ F -4~
AVF)IF)TFTo)2XF Ly oandty-1,3-U4—)L (t&#MBO
41) OEK

&Y (2 c) [50 mg, 0.069 mmol]&3— (S) — (2, 2—2 70740
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[0296]

[0297]

[0298]

[0299]

[0300]

IFL) EOYYUERE (3b20) [30 mg, 0.175 nmol]ZBWT, E/E
B EABRICRBIEZZETEAYWBO4 1[11,.8 mg, 0.026 mmol]%EXS
L7,

TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.96 (2H, tt, J = 56.5,
4,0 Hz), 5.92 (2H, d, J = 11.2 Hz), 5.05 (2H, d, J = 5.9 Hz), 4.39 (2
H, ddd, J = 14,4, 7.1, 4,4 Hz), 3.37 (1H, dd, J = 10,2, 8.3 Hz), 3.26
-3.20 (1H, m), 3.15-3.05 (1H, m), 2.92-2,74 (4H, m), 2,66 (1H, dd, J
= 13.4, 4.1 Hz), 2.62-2,53 (1H, m), 2,48 (1H, dd, J = 13.4, 4.1 Hz),
2.32-2,19 (3H, m), 2,08-1,92 (5H, m), 1,83-1.30 (10H, m), 1.11 (3H, d
, J =6.3 Hz), 0.63 (3H, s).

Exact Mass = 463,32 (C28H43F2N02) Obs. mass = 464,40 (M+H)

[SEHEHI5 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2- 7). A0 TFI ) E
QY 2y-1-4)) FTORy-2-4 JL)-Ta- A FILA V& & RO-4H-1 VT -4~
AVTF)IFIVFU)VIA~nFHU-1,3-O4—)L (bk&¥YWBO042) D&
5%

&Y (2 b) [50 mg, 0.070 mmol]& 3 — (R) — (2, 2= 70740
IFN) EOVYVIERE (3b16) [30 mg, 0.175 mmollZzBWT, E/E
B EABRICRIBIEZZETEAYWBO4 2[14,2 mg, 0.031 mmol]%EXS
L7,

TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.92 (1H, tt, J = 56.5,
4.2 Hz), 5.89 (1H, d, J = 10.0 Hz), 4.06-3.95 (2H, m), 3.17 (1H, t, J

= 8.3 Hz), 2.97-2.80 (3H, m), 2.61-1,91 (15H, m), 1,86-1,26 (13H, m)
, 1.08 (3H, d, J =6.8 Hz), 0.61 (3H, s).

Exact Mass = 451,33 (C27H43F2N02) Obs, mass = 452,30 (M+H)

[E/efI5 51
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((8)-3-(2,2-¥ 74O T FI) E
OY2y-1-14)) FTOanRy-2-4 JL)-Ta- A FIA V& & RO-4H-1 > T -4~
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[0301]

[0302]

[0303]

AVTF)IFIYF)rvanktFdv-1,3-UF—)L (t&E¥MB043) O&
5%

&Y (2b) [50 mg, 0.070 mmol]& 3 — (S) — (2, 2= 70740
IFN) ERY Y VIERIE (3b20) [30 mg, 0.175 mmol]lZEAWT, EfE
BT EABICRIBEIEDZETIEEYWB 04 3[8.3 mg, 0.018 mmol]% EX{S
L7,

'H-NMR (CD,0D) & : 6.21 (1H, d, J = 10.7 Hz), 5.91 (1H, tt, J = 56.6,
4,0 Hz), 5.89 (1H, d, J = 10.7 Hz), 4.05-3.96 (2H, m), 3.05-2.80 (3H,
m), 2.65-2.39 (8H, m), 2.23-1.90 (10H, m), 1.87-1.25 (14H, m), 1.07
(3H, d, J =6.3 Hz), 0.61 (3H, s).

Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,25 (M+H)

(=615 6]

(1R, 3S, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((2S)-1-(3- kAF > -3-( M) ZILF
AXFI)EQY I U-1-14)L) TR y-2-1 )V)-Ta- XA F)LZF U % & KO-4H-
AVTU-AA)T)IFITV)AAFLrosantyy-1,3-UF -

(lt&¥MBO044a, {tEHMBO44Db) ODEMK

[1631]

CF

3
HNQQ'O

|
S K,CO3, DMF

OTs

3b21

Teso™ 0TBS 8BS0 0TBS TBSO™

2a B044-TBSLP B044-TBSMP

l TBAF, THF l TBAF, THF
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[0304] T2 1

& (2 a) [100 mg, 0.137 mmol]l, YT FI[3 (M) TIFOXF
meEo) Yy =3—-a4N1xFx>>5Y (bE®W3b21) [80 mg, 0.297 m
moll, BLCREEH ) 7 L[60 mg, 0.434 mmol]DDMFERK[1 nL]% 6 0C
T—BE# L. RINEEMEZHAMBEREKTI/IIVFL, BRI FIL THY
L. BB EKREB /XY IALTHEL, BERBELL, BEEY
ATFNASLIVAT NS T 4 —THREL, TLCTEBERADOENY (b
A4#B044—-TBSLP) [32.2 mg, 0.039 mmol]& EiBHRIDBEMY (b
&2¥B044—TBSMP) [35.5 mg, 0.043 mmol]% 87,

[0305] Ti22 a

[0306]

[0307]

t&¥mB 044 —-TBSLP[32.2 mg, 0.039 mmol]D T HF&®KRLT mLICT
BAF[IM in THF, 0.5 nL, 0.5 mmol]%fNZ, 5 0O CT—HIEH L. RIE
REMERENMRBKRI IRV ILTIIVF L. BREZBENRIEKTHE
. KRBT TR LTEIE BERWELL, BEZHPLCTHERL
. EEYMB0O4 4 al7.7 mg, 0.016 mmol]%&F7,

'H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.2 Hz), 6.04 (1H, d, J = 11,2 Hz
), 5.24 (1H, dd, J =2.4, 1.5 Hz), 4,30 (1H, t, J = 6,0 Hz), 4.12-4.0
0 (1H, m), 2.92 (1H, d, J = 10.7 Hz), 2.84-2.73 (2H, m), 2.52-2.41 (3
H, m), 2.28-2.08 (5H, m), 2.02-1.22 (18H, m), 1.00 (3H, d, J = 6.3 Hz
), 0.55 (3H, s).

Exact Mass = 483.3 (C27H40F3N0O3) Obs. mass = 484,3 (M+H)

I%E2b

ItE¥B044—-TBSMP[35.5 mg, 0.043 mmol]ICDWT, LETR2a
ERABRKICLTANETZET, EEHWBO4 4 b[10.0 mg, 0.021 mmol]%15
1o

TH-NMR (CD;0D) &: 6.27 (1H, d, J = 11.2 Hz), 6.04 (1H, d, J = 10.7 Hz
), 5.24 (1H, dd, J = 2.4, 1.0 Hz), 4.30 (1H, t, J = 5.9 Hz), 4.08 (1H
, dt, J =10.9, 3.8 Hz), 2.84-2.41 (7H, m), 2,26-1.20 (24H, m), 1.00
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[0308]

[0309]

[0310]

[0311]

[0312]

(3H, d, J = 6.3 Hz), 0.55 (3H, s).
Exact Mass = 483.3 (C27H40F3N0O3) Obs. mass = 484,3 (M+H)

[E/EfI5 7]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((2S)-1-(3- FOF>-3-(MNY 7/ A O
AF)EQY O U-1-4 L) TOnRY-2-4 JL)-Ta- X FIIF V% & RO-4H-1
VTV TFO)IFITF) Y oanFY -, 30— (IhEWB O
45a, It&¥YWB0O045b) OERK

&2 b[100 mg, 0.139 mmol]l& M) T FILL3 —(MY ZAOXFI)
EQVI =3 -AN]1FFT o5y (bE¥W3b21) [100.4 mg, 0.373 m
mol]Z=HEMEE LT, ERFIS 6 EAKRICRHBIETESZIETHLEHNBO 4
5 al[9.3mg, 0.020mmol]. 1t&¥B 045 b[7.9 mg, 0.017 mmol]%&7157,
tE¥MB0O45a

'H-NMR (CD,0D) & : 6.21 (1H, d, J = 10.7 Hz), 5.88 (1H, d, J = 11,2 Hz
), 4.06-3.94 (2H, m), 3.08 (1H, d, J = 11.2 Hz), 2.94 (1H, q, J = 8.0
Hz), 2.83 (1H, dd, J = 11.2, 4.4 Hz), 2.74-2.55 (3H, m), 2.48-2.37 (

3H, m), 2.26-2.03 (6H, m), 2.02-1.95 (2H, m), 1.94-1.24 (15H, m), 1.0
5 (3H, d, J =6.3 Hz), 0.60 (3H, s).

Exact Mass = 471,30 (C26H40F3N03) Obs. mass = 472, 25(M+H)
LE¥MBO45b

H-NMR (CD,0D) &: 6.21 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 11.2 Hz
), 4.06-3.94 (2H, m), 2.85-2.75 (4H, m), 2.66 (1H, dd, J = 15.6, 7.3
Hz), 2.61-2.13 (84, m), 2.10-1,98 (2H, m), 1.93-1.24 (13H, m), 1.06 (
3H, d, J = 6.8 Hz), 0.60 (3H, s).

Exact Mass = 471.30 (C26H40F3N03) Obs. mass = 472,25 (M+H)

(=515 8]

(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((28)-1-(3-& KO F > -3-(h Y 7L A O
AF)EQ) D U-1-4 ) FanRy-2-1 JL)-Ta-AFIF V4% & KO-4H-1
VTUAAN)TU)IFI)TU)2-AF Ly oanFFy-1,3-TUF =)L (
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[0313]

[0314]

[0315]

[0316]

[0317]

tE&#HmB046a, LEMBO46Db) DERMK
t&#2 c[100 mg, 0.137 mmoll& Y TFILL3—(hY T 4O XFI)

EOVI -3 —-AN]1FFo o5y (bE¥W3 b2 1) [144.3 mg, 0.536 m
mol]ZHFEMEE LT, EREHIS 6 EARICRIGIESZ & TLEHMBO 4
6 al8.1 mg, 0.017 mmol]l, {tE¥B 04 6 b[5.6 mg, 0.012 mmol]&E/=
LEWMBO46a

'H-NMR (CD,0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4,43-4,35 (2H, m), 3.03 (1H, d, J = 11,2
Hz), 2.91-2.83 (2H, m), 2.69-2,17 (10H, m), 2,08-2,00 (2H, m), 1,95-
1.85 (2H, m), 1.70-1.49 (6H, m), 1.40-1.25 (3H, m), 1.05 (3H, d, J =
6.3 Hz), 0.61 (3H, s).Exact Mass = 483.3 (C27H40F3N03) Obs. mass = 48
4,25 (M+H)
L&E¥B0O46b

'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 10.7 Hz

), 5.05 (2H, d, J = 6.8 Hz), 4.39 (2H, ddd, J = 13.9, 7.1, 4.6 Hz), 2
.87-2.77 (4H, m), 2.71-2.65 (2H, m), 2.50-2.18 (6H, m), 2.09-2.00 (2H
, m), 1.98-1.90 (2H, m), 1.71-1.52 (6H, m), 1.39-1.25 (3H, m), 1.06 (
3H, d, J =6.3 Hz), 0.61 (3H, s).Exact Mass = 483.3 (C27H40F3N03) Obs
. mass = 484.30 (M+H)

[=HEfI5 9]
(1R, 38, 2)-5-(2-((1R, 3a8, 7aR, E)-1-((S)-1-((8)-3- (¥ 7)A O X hFI)E
Y Su-1-4)) Fany-2-4 )L)-Ta- A FIF 7 9 & RO-4H-4 VT -4-
AVF)IFI)TFTO)A-AFLrooankty-1,3-U4—)L (bE&¥B
047) OERK

{t&¥ (2a) [650 mg, 0.069 mmoll& 3 — (S) — (740X MF)
) Y UIRERIEL30 mg, 0.173 mmol]lZAWT. EHEMl1 SAKICRBIE
52 TIEE¥WB 04 7[14.5 mg, 0.031 mmol]AHE L 7=,
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[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

TH-NMR (CD,0D) &: 6.40 (1H, t, J = 75.0 Hz), 6.33 (1H, d, J = 11.2 Hz
), 6.09 (1H, d, J = 11,2 Hz), 5.29 (1H, dd, J = 2.2, 1.2 Hz), 4.80-4.
75 (1H, m), 4.35 (1H, t, J = 5.9 Hz), 4,17-4,10 (1H, m), 3.03 (1H, dd
, J=11.2, 5,9 Hz), 2,95-2,85 (2H, m), 2,74 (1H, dd, J = 11,0, 3.2 H
z), 2.67-2.60 (1H, m), 2.55-2.42 (3H, m), 2.30-2.20 (2H, m), 2.08-1.9
5 (4H, m), 1.93-1.83 (3H, m), 1.77-1.22 (10H, m), 1.08 (3H, d, J = 6.
3 Hz), 0.61 (3H, s).
Exact Mass = 465,31 (C27H41F2N03) Obs. mass = 466,30 (M+H)

[Efef16 01
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(R)-3-(I 74O XA hF ) E
Y Yy-1-A)V)TANRY-2-4 JV)-Ta- X FILA VS & RO-4H-1 >V F -4~
AVTFNIFYTV)A-AFL o oanFHr-1,3-I4—) (IbEWB
048) OEK

{t&% (2a) [650 mg, 0.069 mmol]l& 3 — (R) —(I¥7)IA0OX KF)
EOoYy YU iaigiIE30 mg, 0.173 mmoll%aBWT, EMHER 1 EAKICRIGI &
52 &TIEEWB 04 8[9.2 mg, 0.020 mmol]AERS L 7=,
'H-NMR (CD;0D) &: 6.39 (1H, t, J = 75.0 Hz), 6.33 (1H, d, J = 11.2 Hz
), 6.09 (1H, d, J = 11.2 Hz), 5.29 (1H, dd, J = 2.4, 1.5 Hz), 4.80-4.
73 (1H, m), 4.35 (1H, t, J = 6.1 Hz), 4,17-4,10 (1H, m), 2.90-1.94 (1
4H, m), 1.89 (3H, t, J = 5.4 Hz), 1.74-1.24 (10H, m), 1.07 (3H, d, J
= 6.8 Hz), 0.61 (3H, s).
Exact Mass = 465,31 (C27H41F2N03) Obs. mass = 466,40 (M+H)

[EfEfI6 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(I Z)x O X hF ) O
) U-1-A ) TR -2-4)V)-Ta- X FILF U & & RO-4H-14 V7 V-4
VFNIFYFU)2-AFLroankdy-1,3-UF—)L (k&¥BO
49) OEK

£E&¥ (2 c) [50 mg, 0.069 mmollE 3 — (S) —(Y7iA0XMEY)
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[0324]

[0325]

[0326]

[0327]

[0328]

Eoy Y ErRIE130 mg, 0.173 mmollEBW T, EHEF1 EERICKRIGI
52 &TIE®WB 04 9[13.4 mg, 0.029 mmol]ZERE L 7=,
TH-NMR (CD,0D) &: 6.39 (1H, t, J = 75.0 Hz), 6.27 (1H, d, J = 11.2 Hz
), 5.92 (1H, d, J = 11,2 Hz), 5,06 (2H, dd, J = 7.0, 2.0 Hz), 4,77-4,
72 (1H, m), 4.40 (2H, ddd, J = 14,0, 7.0, 4,5 Hz), 2,96 (1H, dd, J =
11.0, 6.1 Hz), 2.90-2.76 (2H, m), 2.70-2.60 (2H, m), 2.54-2,18 (8H, m
), 2.09-1.85 (4H, m), 1.71-1.50 (6H, m), 1.42-1.25 (3H, m), 1.07 (3H,
d, J =6.3Hz), 0.62 (3H, s).
Exact Mass = 465.31 (C27H41F2N03) Obs. mass = 466.40 (M+H)

[ErEHI6 2]

(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3- (Y 7)A O X k¥ ) EDO
VI U-1-A ) FanRy-2-1)V)-Ta- X FIF V& & RO-dH-4 > F > -4-4
VFENIFYFU)2-XFLroankyy-1,3-I4—)L (kE&¥BO
50) O&EK

t&# (2 c) [50 mg, 0.069 mmoll&3 — (R) — (740X MFY)
EoYy YV ERIRI130 mg, 0.173 mmol]lZAWT. EMEHI 1 EAKICRIGI
52&TIHEEYWBOS50[13.0 mg, 0.028 mmol]ZHN4F L /=,

'H-NMR (CD,0D) &: 6.44 (1H, t, J = 75.0 Hz), 6.27 (1H, d, J = 11.2 Hz
), 5.92 (1H, d, J = 11.2 Hz), 5.06 (2H, d, J = 5.9 Hz), 4.88-4.84 (1H
, m), 4,40 (2H, ddd, J =14.3, 7.2, 4.5 Hz), 3.08 (2H, d, J = 4.4 Hz)
, 3.06-2.85 (3H, m), 2.71-2.63 (3H, m), 2.49 (1H, dd, J = 13.4, 3.7 H
z), 2.35-1.98 (7H, m), 1.78-1.50 (6H, m), 1.41-1.28 (3H, m), 1.10 (3H
, d, J =6.3Hz), 0.63 (3H, s)

Exact Mass = 465.31 (C27H41F2N03) Obs. mass = 466.40 (M+H)

(%16 3]

(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3-(¥Y 7/ A O X k¥ ) EDO
DO U-1-AN)TaNRY-2-1)V)-Ta- XA FIF V% & RO-4H-4 »Fv-4-4
DFNIF)F)Toanitho-1,3-U4—)L ({tk&¥WBO05 1) OAERK
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[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

&% (2 b) [50 mg, 0.070 mmol]l& 3 — (S) —(¥7)AOX MF)
Eoy v grE30 mg, 0.173 mmoll%E B WT. EMER1 EABKICRIGI &
52 TIE®WBOS5 1[7.6 mg, 0.017 mmol]%&HNE L 7=,

TH-NMR (CD,0D) &: 6.42 (1H, t, J = 75.0 Hz), 6.22 (1H, d, J = 11.2 Hz
), 5.90 (1H, d, J = 11.2 Hz), 4.84-4.79 (1H, m), 4.07-3.96 (2H, m), 3
.12 (MH, dd, J = 11,7, 6.3 Hz), 3.03-2.96 (1H, m), 2.85 (2H, dd, J =

11.5, 3.2 Hz), 2.77-2.50 (4H, m), 2.41 (1H, dd, J = 13.7, 3.4 Hz), 2.
33-1.96 (7H, m), 1.91-1.27 (12H, m), 1.09 (3H, d, J = 6.8 Hz), 0.62 (
3H, s).

Exact Mass = 453,31 (C26H41F2N03) Obs. mass = 454,35 (M+H)

[SEHEHI6 4]

(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((R)-3-(I 74O X hF)END
VI U-1-A ) FAnRY-2-1)V)-Ta- X FIF V& & RO-dH-4 > F > -4-4
DFN)IFVFU)voanstthy-1,3-V4—) (L&#¥WB052) OAMK

&% (2 b) [50 mg, 0.070 mmol]l& 3 — (R) —(¥7)A0OX MF2)
B0y Y UIRRRIRI30 mg, 0.173 mmol]lAEFAWT, EMMI1 SRAKICKBIE
22&TIEEWBOS52[6.6 mg, 0.015 mmol]%&HE L 7=,

'H-NMR (CD;0D) &: 6.43 (1H, t, J = 75.0 Hz), 6.22 (1H, d, J = 11.2 Hz
), 5.90 (1H, d, J
.04-2.81 (5H, m), 2.65-2.55 (3H, m), 2.42 (1H, dd, J = 13.4, 3.2 Hz),
2.33-1.97 (7H, m), 1.91-1.27 (12H, m), 1.09 (3H, d, J = 6.8 Hz), 0.6

11.2 Hz), 4.88-4.81 (1H, m), 4.07-3.95 (2H, m), 3

2 (3H, s).

Exact Mass = 453,31 (C26H41F2N03) Obs. mass = 454,35 (M+H)
[(ZE69 ]

3—(S) — (2, 2=yoiAdnxTh+Y) EO) IV UIRREIE (LEWS3
b24) O&K
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[0335]

[0336]

[0337]

[0338]

[1632]
F F
F HCI, ~
. E*go\)KF 1,4-Dioxane HNHC'
oc 2 BocN
OH — % O F —» O F
"- P, Do
F F
3b22 3b23 3b24
I%E1

t—=7FI—3—(S) —kkrkoxEOYIYY—1-HIKRFL—+
(b&#Hm3b22) [1.20 g, 6.41 mmolID T HF&KL17 L1, OCTTK
#ILF YD LI60 % inoil, 0.32 g, 8 mol]laENAT. OCT204RIE
BlL, TOEE®IC2, 2—U7)A0IFI M) 7FOXS VR
mx—K[1.65g, 7.71 mmol]EMMAT. RIEEYEOCT2E/MIEBHLL
s RINEAMABNELT VEZILTYIIVF L, BNBEKEMA L,
REWMABBIFILCTHE L. BRBIIEBKRE<T IRV ALATER BE
BREL7c, BEEVYNATSNASLIOX NS T4 —THEEL, t—7F
W—=3—(S) — (2, 2=y7)40Thr*>) EOYVIY—1—-hIK
FUL—hk (&3 b23) [1.51 g, 6.01 mmoll&Br=, (INZ=94%)
T722
t—=7FIN—3—-(S) — (2, 2=Y7)xOThFY) EOYI Y-
1—ALRFSL—N (%3 b 23) [1.51 g, 6.01 mmol]IC4MIE{LIK
RIUFF Y UBARS nL]EMA T, EERTRERER L. RIGEEWZRE
BE. FZBLT. 3— (S) — (2, 2—=y7i4O0ThFY) EOYDY
1BERE (k&3 b24) [1.12 g, 5.97 mmol]%&87, (INZE=99%)
'H-NMR (DMS0-D6) &: 9.41 (2H, s), 6.14 (1H, tt, J = 54.9, 3.7 Hz), 4.
34-4,27 (1H, m), 3.72 (2H, td, J = 15,1, 3.9 Hz), 3.25-3.06 (4H, m),
2.08-2.02 (1H, m), 1.97-1.87 (1H, m).

[(&%£%110]
3— (R) — (2, 2=v7)40Th¥2) PRI viEREE (b&%3
b27) OB
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[1£33]
F F
F O NE HCI, H-CI
Bocl\D F 8 BocN 1,4-Dioxane H'\D
wQH 2 » ocC wQ  F » w0 F
F
3b25 3b26 3b27

[0339] L7 1
t—7FI—3— (R) —erkOoxoEEOYYY—1-HIKRFL—+
(lt&¥3b25) [1.13 g, 6.04 mmol]&=HHEMEE LT, SEHIDITRE

TEARICRBITEZZET, t—TFIL—-3— (R) — (2, 2= )IF
AT MFY) EOYIY—1-hLRFIL—b (bEW3b26) [1.37
g9, 5.45 mmol]%&fS7=, (UNZER=90%)

[0340] T#22
t—=—7FIN—3— (R) — (2, 2=Y7)x4O0ThrFY) EOYI Y-
1—hALRFIL—K~ (tkE&¥W3b26) [1.37 g, 5.45 mmoll% HEME
ELT, BBFODIR2 EAKRICRIGIERZET, 3— (R) — (2,
2-I7)FA0TFY) EOYIVIRRIE (bE&%W3 b 27) [1.04 g, 5.
54 mmo L] &8 7=, (INZ=92%)

[0341] 'H-NMR (DMSO-D6) &: 9.54 (2H, s), 6.14 (1H, tt, J = 54.9, 3.7 Hz), 4.
31 (1H, dd, J = 5.1, 3.2 Hz), 3.72 (2H, td, J = 15.1, 3.9 Hz), 3.24-3
.06 (4H, m), 2.07-2.02 (1H, m), 1.98-1.86 (1H, m).

[0342] [EHEHFI6 5]

(1R, 3S, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-(($)-3-(2,2- 74O b ¥
NEQYTU-1-4)) FanNy-2-4)V)-Ta- X FIF V% & RO-dH-1 > F
VA ) TU)IFITU)A-AF Ly oandFyy-1,3-UF—)L (bE
#BO53) DA

[0343] 1b&¥2 a[50mg, 0.069 mmol]l]&3— (S) — (2, 2=y 7)A4AQxT K
V) oYY UERE (LE¥M3b24) [40 mg, 213 mmol] ZAWT,
EREBI1 ERRICRIEIEZ 2 ETIEEHMB O 5 3[13.8 mg, 0.029 mmol]l%
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[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

BE L7k,
H-NMR (CD,0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.10 (1H, d, J = 11.2 Hz
), 5.94 (1H, tt, J =55.0, 4.0 Hz), 5.29 (1H, dd, J = 2.4, 1.0 Hz), 4
.37-4.30 (2H, m), 4.17-4.10 (1H, m), 3.71 (2H, tdd, J = 14.5, 3.7, 2.
8 Hz), 3.28-3.08 (4H, m), 2,92-2,83 (2H, m), 2,76 (1H, t, J = 11,5 Hz
), 2.52 (1H, dd, J = 13.2, 3.4 Hz), 2.30-2.17 (2H, m), 2.12-2.00 (4H,
m), 1.91-1.29 (13H, m), 1.11 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480.4 (M+H)
[SErEHI6 61
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((§)-1-((R)-3-(2,2-Y 7 ) A O T b F
QYT V-1-A ) FAnRY-2-1)V)-Ta- A F)F V% RO-dH-1 V5
VA-A)FO)VIF)TFU)A-AF Ly rantyy-1,3-UF - (k&
#MBO54) OERK
{tE¥ 2 a[b50mg, 0.069 mmol]& 3 — (R) — (2, 2=y 7)4A0Th
Fv) EOYYUEREE (ka3 b27) [35 mg, 187 mmol]l ZFBWT,
ERER T EERICRIBIEZ & TIEEYWB OS5 4[13.7 mg, 0.029 mmol]%
&Lk,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.89 (1H, tt, J =55.4, 4.0 Hz), 5.28 (1H, dd, J = 1.2, 2.0 Hz), 4
.89 (1H, d, J =2.0 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.16-4.10 (2H, m),
3.69-3.54 (2H, m), 2.86 (1H, dd, J
), 2.13-1.21 (17H, m), 1.04 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
[ZErEHI6 7]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-(($)-1-((8)-3-(2,2-Y 7)LA O T h ¥ )
EO)Iy-1-4 L) Fany-2-1)V)-Ta- X FIF 9% & RO-d4H-A »F -
A4 VFU)IF)VFV)-2-XFLryoanthr-1,3-UF—)L (L&Y
BO55) &K
{b&¥ 2 ¢ [60mg, 0.069 mmol]&3— (S) — (2, 2=y 7)LAQT K

12.2, 3.4 Hz), 2.68-2.23 (8H, m
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[0350]

[0351]

[0352]

[0353]

[0354]

FU) oy UERE (LEd%3b24) [40 mg, 213 mmol] ZBWT,
EfEG 1 EERICRIGIEZ & THEEHB 05 5[15.0 mg, 0.031 mmol]%
BE Lk,
H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.2 Hz), 5.94 (IH, tt, J =4.0, 5
5.0 Hz), 5.93 (1H, d, J = 11.2 Hz), 5.06 (2H, d, J = 5.9 Hz), 4.43-4,
29 (3H, m), 3.78-3.64 (2H, m), 3.28-3.07 (4H, m), 2.87 (2H, dd, J = 1
2.4, 2.7 Hz), 2.76 (1H, t, J = 11,5 Hz), 2,67 (IH, dd, J = 13.2, 4.4
Hz), 2.49 (1H, dd, J = 13.2, 3.9 Hz), 2.33-2.04 (6H, m), 1.81-1.26 (9
H, m), 1.12 (3H, d, J = 6.3 Hz), 0.64 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480.35 (M+H)

[3EHef%16 8]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((R)-3-(2,2-¥ 7)LA O T k¥ <)
oy oy-1-4)) 7anr-2-4)V)-Ta-A F)A V& KO-4H-14 > F -
A )YF)IF)FV)-2-XFLrooanttr-1,3-VF—IL (L&
BO56) AR

ItE&% 2 ¢ [60mg, 0.069 mmol]& 3 — (R) — (2, 2=y 7)4AO0T bk
Fv) oy uERE (LEd%W3b27) [35 mg, 187 mmol] #BWT,
EEf 1 EERICRIGIEZ ZETEE®HB OS5 6[13.2 mg, 0.028 mmol]%
&Lk,
H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11.2 Hz
), 5.89 (1H, tt, J =56.0, 4.0 Hz), 5.05 (24, d, J = 8.0 Hz), 4.42-4.
36 (2H, m), 4.17-4.10 (1H, m), 3.70-3.55 (2H, m), 2.85 (1H, dd, J = 1
2.0, 3.7 Hz), 2.69-2.24 (10H, m), 2.13-1,23 (154, m), 1.05 (3H, d, J
= 6.3 Hz), 0.61 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480.35 (M+H)

(%16 9]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((8)-3-(2,2-¥ 7)LA O T k¥ )
oy yr-1-4)) 7anRr-2-4)V)-Ta-A F)F V& KO-4H-14 >V F -
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[0355]

[0356]

[0357]

[0358]

[0359]

A ) F)IFYFTU)VoaNFHU-1,3-TUF—) (kEHBOBT7) @
=y

&% 2 b[50mg, 0.070 mmol]& 3 — (S) — (2, 2—y7)4O0x bk
FV) EOYTUIEREE (&3 b 24) [40 mg, 214 mmol] Z#BWT,
EREA 1T ERERICRIGIEDZETEEHWB OS5 7[15.1 mg, 0.032 mmoll%
mE L7k,
'H-NMR (CD,0D) & : 6.22 (1H, d, J = 10.7 Hz), 5.94 (1H, tt, J = 55.0,
4,0 Hz), 5.91 (1H, d, J = 10.7 Hz), 4.33-4,29 (1H, m), 4.07-3.96 (2H,
m), 3.71 (2H, dtd, J = 3.0, 14,0, 4,0 Hz), 3.29-3.05 (4H, m), 2.86 (
2H, d, J =12.2 Hz), 2,75 (1H, t, J = 11,5 Hz), 2.60 (1H, dd, J = 13.
4, 3.7 Hz), 2.42 (1H, dd, J = 13.4, 3.2 Hz), 2.26-1.95 (7H, m), 1.88-
1.30 (11H, m), 1.11 (3H, d, J = 6.3 Hz), 0.64 (3H, s).

(=517 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2-T 7). A O T b F <)
oY o-1-4 ) TR y-2-1)L)-Ta- A FIF V& RO-dH-1 v F -
A UF)IFITVIVAnFHFU-1,3-UF - (tE®WBO58) @
=y

&% 2 b[50mg, 0.070 mmol]& 3 — (R) — (2, 2—y27)L40x b
Fv) oy uERE (LEd%W3b27) [35 mg, 187 mmol] #BWT,
EFEF ERAKRICKIEIES & THEEYWB OS5 8[10.3 mg, 0.022 mmol]%
mE L7k,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.89 (1H, tt, J = 55.0,
4,0 Hz), 5.88 (1H, d, J = 11,2 Hz), 4.16-4,10 (1H, m), 4,06-3.95 (2H,
m), 3.62 (2H, tt, J = 14,4, 4,0 Hz), 2,83 (1H, dd, J = 11.7, 3.9 Hz)
, 2.68-2.56 (4H, m), 2.49 (1H, q, J = 7.8 Hz), 2.40 (1H, dd, J = 13.2
, 3.4 Hz), 2.35-1.21 (21H, m), 1.04 (3H, d, J = 6.3 Hz), 0.60 (3H, s)

Exact Mass = 467.32 (C27H43F2N03) Obs. mass = 468.25 (M+H)
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[0360]

[0361]

[0362]

[(ZEHI1 1]

3= (8S) = (3, 3=yzixAO7aoElL) o) Y VigEE (ka3
b32) D&M

[1k34]

BocN"\R : BocN"\(R BocN\(S, BocN\s,
Q—L\—OH OTs > O‘LLCN ? J-L\—CHO
3b13 3b28 3b29 3b30

H-CI
BOC%F HNT\S, F
F F
3b31 3b32
Ii=1

t—7FIN—3— (R) —(2—-krROx>ITF)EEONDY—1-HIK
FoL—bF (EE%W3b13) [1.05g 4.8 mmol]l, BLUPp—rMILIVZR
JLR=Z)L-al) R[1.08 g, 5.66 mmollDE) ¥ VAik[10 nL]% =8 THRRKR
BlLl, RINEEYWERIBKICEL, BFBTFI CHIH L, EREEE
KRB~ TR D LTEIR, BERELL, BEEYVATILVASLIOT
NTST4—TREL, t—T7FIL—-3— (R) —(2—(bIIFFV)TF
megyT ry—1-aLRF>L—hk (k&E¥W3b28) [1.46 g, 3.95 mm
ollZ2%E75, (NE=81%)
IE2

t—=7FI—-—3— (R) —(2—(hNAFI)TF)EOYIY—1—
ANVRFL—F (bE¥H3 b 28) [1.46 g, 3.95 mmollD DM Fixik[20
mLic, 7 {6AhY) 9 L[1.009 g, 15.50 mmoll&1 8-> —6[114
mg, 0.431Tmmol]%MNZ. RINEEWM%E 6 OCT—MiBHLE, ERTRIGE
EWMEREMBIEKICE L, BRI FILTHE L, BB 8RBT /X
DU LTER. RERMELEL, BEZ2VATNVAZLIOXNTZ 74—
THR#EL. t—T7FI-3—- (S) —(2—-v7/TF/)ERYTV—1—
ANKRFIL—bF (&3 b29) [0.74 g, 3.3 mol]l%&5/~, (INEK=6
8 %)



WO 2022/059684 124 PCT/JP2021/033806

[0363]

[0364]

[0365]

I%E3

t—=7FI-3— (S) (2= F7/TFHEQYTIY—1—-HILKRF
SL—h (b&®W3b29) [0.74 g, 3.3 mmollD ML T VAEKL30 nL]% 2=
REEKIT—78CICARI L, COBRICKRIEIAYITFNTIVIZD A
(DIBAL—H) @ ILTVAEKRI.5M 4L, 6 mmollEMNX. BEEET
1505 L, RINEEMAEERETHEL. AMBLETVEZVLTY
IVF Lk, COREWMICZMAKERE S MY D LKAKRIO nL]1ZMA. =&
TINEBH L, BEREHBIFI THEL. BBELZEMNELT
ZO LKER TS, BB /RO LTERL, BERBLL, BE
HEVATNAS LA NI S T4 —TREL, t —TFIL—-3— (5) —
(2—FFvy7OoEL)EOYYY—1—-hAILRFL—F (EE#H3 L3O
) [280 mg, 1.23 mmoll& 1B/, (UINFE=37 %)
I4

t—7FIN—3— (R) —(2—#AFv7OoEL)EO) Y —1-AILKRF
SL—hk (b&%W3b30) [280 mg, 1.23 mmollD o/ OO X4 BEK[10
mL]1%&0CIcA# L., DASTIL0.60 mL, 4.55 mmollA& ANz T—RpiBIEL /=,
ZER, X5ICDASTIL0.60 mL, 4.55 mmol]2 O CTMAT, X5ICTHBH
Lo REGEEHEOCITNEIL., BMREKRF M) LAKBERTIIVF
L. BFBTFILCHIE L7, BB EBKME< /X7 LTEIE BIR
MWLk, BEEVASNVASLVOR NS4 —THEL, t —TFI
—3—(S) —(3, 3—=yoixa07oE)EOY Y —1-hlKRF L
— bk (&3 b3 1) [230.1 mg, 0.923 mmoll%S/, (INFE=75%)
I#5
t—=7FIN—3—-(S) —(3, 3=yoiA07OoEL)EO) Y —1—
ANRFIL—k (IE&#H3 b3 1) [230.1 mg, 0.923 mmollIC4MIE LK
A FHUAMKS oL, 20 nmmol]EERTHMA., ERET—REBIF L, RIGE
EMERERMEL. 2B LT. 3— (S) —(3, 3—y7i4AO7OEN)
FoyToEmE (&3 b32) [173.7 mg, 0.923 mmol]% B/,
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[0366]

[0367]

(IX*E=100%)

'H-NMR (DMS0-D6) & : 9.22 (2H, s), 6.07 (1H, tt, J = 56.7, 4.3 Hz), 3.
35-3.15 (2H, m), 3.09-3.00 (1H, m), 2.68 (1H, dd, J = 11.4, 8.7 Hz),
2.23-2.11 (1H, m), 2.08-1.98 (1H, m), 1.91-1.76 (2H, m), 1.56-1.39 (3
H, m).

[BEFI1 2]

3-(R) -(3, 3—vyu)ipxrnroEl)Eny v oERE (k&3 b3

7) OB
[1£35]
BocN7TN || BocN\,.,, BoeN7\ BocN™T\ |
O NoH <0 \ors O v o 0 \-cHo
3b17 3b33 3b34 3b35
H-CI

—»BOC'D""\_{ = H'\O""\_{
F F
3b36 3b37
I
t—7FIN—3—- (8S) —(2—kRrROx>IF)EONIY—-1—-HIK
FoL—bk (bEM3 b 17) [1.06 g, 492 mmoll, p— MILIVRILKR=
ooy R[1.08 g, 5.66 mmol]l, BLUV4—IAFITI/E)TU[20 ng
, 0.163 mmol]lD EY & VAR I10 nL]% =R T1.6B5EHE# L, RISEEY
EREKICHL, BFERTFILTHIE Lz, BREBEZEBKMEY /XY VAT
BIR. RERWELEL, BEBZ2VATNAZL7OTNIT ST 4 —THEL
t—=7FN—3—- (S) —(2—(boFF)TFIVHEON IV —-1-F
MRFYL—h (EA#3b33) [1.28 g, 3.46 moll%Br, (NE=7
0%)

[0368] Ti22

t—7FNL—3— (S) —(2—(boNFFV)TF)EQOYYY—-1—1H
WRFYL—F (&3 b 33) [1.28 g, 3.46 mmol]D DM Fi&#KE[20 mL
o, >7iehY) 940618 mg, 9.49 mmol]l]E 18— 5o9v—6T—FIL[
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[0369]

[0370]

97.2mg, 0.368 mmol]lZMA. RIGNEEW%Z6 OCT—MHRERLL, RINES
MERMEBIRKICE L, BT FI T L, BMEEBKmEB~Y /x>
D LTEE REBELL BEE VATV AS LAY NI ST 4—T
BRL, t—T7FL-3—- (R) —(2—-vF7/xzF)V)EQN TV —-1-AL
REUL—bF (&3 b34) [0.81 g, 3.46 mmol]%&18/=, (UINZEK=100
%)
T7iE3

t—=7FI—-3—- (R) —(2—=2F7/TF)V)EOQY IV —-1-HIKRF>
L—Kk (&3 b34) [0.81 g, 3.46 mmol]D ML T VAMKRI30 mL]A 2=
REEK[T-78CICAA Lz, COBBRICKREZAVTFLNTINIZDO A
(DIBAL—H) @ h)LTr&®&N.5M 5.4m, 8 1mmollZEMNA. B
ET.oEEERLL, RINEAYEERITHEEL. BNELT7VYEZV L
TOIVF LIz, ZOREBWIZMAKER{LT MY D LKAEKRD0 nL]1& MDA,
ERTOEBH L, REREFBIFILTHE L. BRELREMIELT
VEZYLKABRTHRE. BRI RO LTER L, BERBEL
BEBEEVVATNAS LAY NS 74 —THEL., t —TFIL—3— (
R) —(2—#Fv OOy Yy —1—-hllRF> L —F (&% 3 b
35) [447.3 mg, 1.97 mmol]%&B/f, (NE=54%)
124

t—7FIN—3— (R) —(2—#AFv7OoEL)EO) Y —1-HILKRF
SL—hk (bE&¥3b35) [447.3 mg, 1.97 mmollDT - OO X% VBRI
0 mL]1%0°CITAHIL. DASTIL0.63 mL, 4.77 mmoll%INx T—RpiB#E L
o ZE, OCTXSICDASTIL0.63m, 4.77 mmollAMNA T, X SIC1AB
Bllk, REINEEGYWEOICITDE L, SAMKEBKES M) D LKBRTITY
FL. BRI FITHE L, BREZBEKREY /RO D LTEE. BE
BEL, BEEVVASNASLYIOI NI ST 4 —THEL., t—T7F
IV—=3— (R) = (3, 3=yz)ixn07oEL)EO) Y —1-AIKRFD
L—b (IbE¥3b36) [269.7 mg, 1.08 mmol]%&B7/=,
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[0371] T35

[0372]

[0373]

[0374]

[0375]

[0376]

t—7FI—-3— (R) —(3, 3—=yoiAn07oEL)KEO) Yy —1-
ANKRFTYL—F (bE¥W3 b 36) [269.7 mg, 1.08 mmollIC4MIBILIKSR
DA FYF VAR nL, 20 nmol]ZERTMA. EERT—RE® L, RIGE
EMERERMEL. ZBLT. 3— (R) —(3, 3—y7/.i4AO07OEN)
FoyYoEiE (b3 b 37) [203.2 mg, 1.08 mmol]l% 157,

(IRE=100%)
'H-NMR (DMS0-D6) &: 9.03 (2H, s), 6.03 (1H, tt, J = 56.8, 4.3 Hz), 3.
24 (1H, dd, J = 11,2, 7.8 Hz), 3.19-3.13 (1H, m), 3.06-2.98 (1H, m),
2.65 (1H, dd, J = 11.2, 8.8 Hz), 2,18-2.10 (1H, m), 2,08-1.97 (1H, m)
, 1.87-1.73 (2H, m), 1.53-1.36 (3H, m).

[ErEBFI7 1]

(1R, 3S,2)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((8)-3-(3,3-Y 7O 7O K
meny T u-1-4)) Fany-2-4 )L)-Ta- XA FILA I KO-4-14 > F
VAL YF)IFYFU)A-AF LI oanFdFtyy-1,3-IF—)L (k&
#BO59) MDA

It&¥ (2 a) [60.0 mg, 0.069 mmol]l&3 — (S) —(3, 3—I7)#%
ool Eny P UREIE (&3 b 3 2) [30 mg, 0.162 mmol]l% M
WT, EEFT EABICRBIEZETLEWBO059[12.3 mg, 0.257 m
mol]%& 187,

H-NMR (CD,0D) &: 6.30 (1H, d, J = 11.4 Hz), 6.07 (1H, d, J = 11.4 Hz

), 5.83 (1H, tt, J =056.9, 4.4 Hz), 5.27 (1H, dd, J = 2.3, 1.4 Hz), 4

.33 (1H, t, J =5.9 Hz), 4.13-4.07 (1H, m), 2.91-2.83 (2H, m), 2.65-2

.58 (1H, m), 2.54-2.43 (2H, m), 2.28-1.20 (32H, m), 1.03 (3H, d, J =

6.4 Hz), 0.58 (3H, s).

Exact Mass = 477.34 (C29H45F2N02) Obs. mass = 478.25 (M+H)
[EHef17 2]

(1R, 3§, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((8)-1-((R)-3-(3,3-Y 74O /O ¥
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[0377]

[0378]

[0379]

[0380]

meoy T u-1-q4 ) Fany-2-4 L)-Ta- X FIA VS RO-4H-1 >V F
VA-AYFNIFIVFU)A-AF LY IAnFHY-1,3-FVF— I (bE
#BO60) DEM

Ib&t (2 a) [50.0 mg, 0.069 mmol]& 3 — (R) —(3, 3—< 77
7o ER) Y VIERIE (Ba%3 b 37) [35 mg, 0.189 mmol]l% 3
WT., ZEHT1 EEBICRBIETEZETHEAEMBO6 0[13.4 mg, 0.28 mm
ol1%&18 7,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.85 (1H, tt, J =56.0, 4.0 Hz), 5.28 (1H, dd, J = 2.0, 1.2 Hz), 4
.34 (1H, t, J =5.9 Hz), 4.15-4,10 (1H, m), 2.86 (1H, dd, J = 12,0, 4
.6 Hz), 2.79-2.70 (24, m), 2.51 (IH, dd, J = 13.4, 3.2 Hz), 2.40-1.24

(28H, m), 1.05 (3H, d, J = 6.8 Hz), 0.59 (3H, s).

[ZEHEB17 3]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((8)-3-(3,3-¥ 74O FOEI)
oy oy-1-4)) 7anRy-2-4)V)-Ta-A F)A V& KO-4H-14 VT -
A YF)IF)FV)-2-XFLroantty-1,3-UF—IL (L&
BO61) MARK

It&# (2 c) [60.0 mg, 0.069 mmol]&3— (S) —(3, 3—T 74O
ooy voERE (bad%w3b32) [30 mg, 0.162 mmoll% WL
T. EfEfI CARICRBIES & TEEMWB 06 1[14.7 mg, 0.31 mmol
1%5 7,
H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.0 Hz), 5.91 (1H, d, J = 11.0 Hz
), 5.85 (1H, tt, J = 57.5, 4.0 Hz), 5.05 (24, d, J = 6.4 Hz), 4.42-4.
35 (2H, m), 2.92 (1H, t, J = 8,5 Hz), 2.85 (1H, dd, J = 12.1, 3.4 Hz)
, 2.70-2.60 (2H, m), 2.51-2.46 (2H, m), 2.31-2.25 (4H, m), 2.21-1.22
(22H, m), 1.05 (3H, d, J = 6.4 Hz), 0.61 (3H, s).

[EHEB17 4]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(3,3- 7/A# B 7O EI)
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[0381]

[0382]

[0383]

[0384]

[0385]

oy sy-1-4)) F7anr-2-4 )V)-Ta-A F)F & RO-4H-4 >V F -
-4 )FU)IFVFV)-2-XFLroanthr-1,3-UF—)L (L&
B062) MAKRK

Ib&t (2 c) [50.0 mg, 0.069 mmol]E&3— (R) — (3, 3—< 7040
JoEen) oURRE (ka3 b 3 7) [30 mg, 0.205 mmoll% A
T, EEf1 EERICRBIERZETHEE®HMBO 6 2[17.7 mg, 0.037 mmo
11%187,
'H-NMR (CD,0D) &: 6.28 (1H, d, J = 11,2 Hz), 5.93 (1H, d, J = 11.2 Hz
), 5.91 (2H, tt, J = 57.0, 4.0 Hz), 5.06 (24, d, J = 5.9 Hz), 4.40 (2
H, ddd, J = 14.4, 7.1, 4.4 Hz), 3.51 (1H, dd, J = 11.0, 8.1 Hz), 3.42
-3.26 (3H, m), 3.07-2.85 (4H, m), 2,67 (1H, dd, J = 13.4, 4.1 Hz), 2.
49 (H, dd, J =13.7, 3.9 Hz), 2.45-2,20 (4H, m), 2.12-1.95 (3H, m),
1.90-1,.33 (154, m), 1.14 (3H, d, J = 6.8 Hz), 0.65 (3H, s).
Exact Mass = 477.34 (C29H45F2N02) Obs. mass = 478,40 (M+H)

(%17 61
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((S)-3-(3,3-Y 7/A# O 7O EI)
oy sr-1-4)) 7ankr-2-4)L)-Ta-A F)F & RO-4H-4 >V F -
A )VF)IFIVFU)ooanktthy-1,3-IF—)L (L&#HB063) @
am

It&% (2b) [650.0 mg, 0.070 mmol]&3— (S) —(3, 3—T 74O
ooy voERE (bad%w3b32) [30 mg, 0.162 mmoll% WL
T. EEH EABICRBIEZ & TEEYB 0 6 3[9.8 mg, 0.021 mmol
12871,
H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (2H, d, J = 11.0 Hz
), 5.85 (1H, tt, J = 4.5, 57.0 Hz), 4.06-3.95 (2H, m), 2.92 (IH, t, J
= 8.5 Hz), 2.83 (1H, dd, J = 11.7, 3.9 Hz), 2.68-2.55 (2H, m), 2.52-
2.45 (1H, m), 2.41 (1H, dd, J = 13,3, 3.2 Hz), 2.32-1,22 (31H, m), 1.
05 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
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[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

Exact Mass = 465,34 (C28H45F2N02) Obs. mass = 466,30 (M+H)

(=617 6]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(3,3-vY 7.4 O 7O EI)
Eo)Iv-1-4)7any-2-4JL)-Ta- A FIA V5 RO-4H-1 VF -
b~ YFO)TFITIVIanFHFU-1,3-IF—)L (tk&EWBO064) D
=13

it&¥ (2 b) [50.0 mg, 0.070 mmol]&3— (R) —(3, 3—I 770
ooy v oERE (Ea%w3 b 37) [40 mg, 0.215 mmoll% WL
T, EffI1 EEARICRBIESD I ETIEEHB O 6 4[10.3 mg, 0.022 mmo
L1%57.
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.88 (1H, d, J = 11,2 Hz
), 5.85 (1H, tt, J =57.0, 4.0 Hz), 4.06-3.95 (2H, m), 2.83 (1H, dd,
J =12.0, 3.7 Hz), 2.77-2.70 (2H, m), 2.59 (1H, dd, J = 13.4, 3.7 Hz)
, 2.42-1.21 (31H, m), 1.05 (3H, d, J = 6.8 Hz), 0.60 (3H, s).
Exact Mass = 465,34 (C28H45F2N02) Obs. mass = 466,35 (M+H)
(K7 7]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-7a= X F JL-1-((S)-1-((S)-3-( M ) Z I F
X ME)EQYIV-1-q4)L)Tanv-2-4)L)F V% RO-4H-1 v F >
A=A YFU)IF VT V)4 AFL Y IOnFHU-1,3-UF -l (ke
BO65) DA

It&# (2 a) [50.0 mg, 0.069 mmol]l&3— (S) — (kY ZiAOX MF
VYol v oiEEsts [35 mg, 0.183 mmol]EBWT, EfEH 1 & BHFICKRIG
IEH22&TIhHEYWBO65[5.7 mg, 0.012 mmol]%&F 7,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 1.8, 1.0 Hz), 4,89 (1H, dd, J = 1.8, 1.0 Hz), 4.
86-4.80 (2H, m), 4.34 (1H, t, J = 5.9 Hz), 4.14-4,05 (1H, m), 2.86 (2
H, dd, J =10.7, 5.9 Hz), 2.81-2.75 (1H, m), 2,62 (1H, dd, J = 10.7,
2.4 Hz), 2.51 (1H, dd, J =13.2, 3.4 Hz), 2.38-2,16 (6H, m), 2.07-1.8



WO 2022/059684 131 PCT/JP2021/033806

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

7 (TH, m), 1.73-1.21 (11H, m), 1.06 (3H, t, J = 8.1 Hz), 0.59 (3H, s)

Exact Mass = 483,30 (C27H40F3N03) Obs. mass = 484,35 (M+H)

[EEh17 81
(1R, 35, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3-(h U T F
OX h¥F)EQYIU-1-4))Fansy-2-4 ) & RO-4H-14 v F
A=A YTFT)IF)T)A-AFLrooanFdHr-1,3-UF = (IbEW
BO66) O&EK

t&¥ (2 a) [50.0 mg, 0.069 mmol]&3— (R) — (kU Z)FOXKMF
vyenoy ooiaigiE [35 mg, 0.183 mmoll&EBWT., EHER 1 &BEKRICKIS
IEHB&TIHEYWBOG66[6.1 mg, 0.013 mmol]l%E1F7=,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.89 (1H, dd, J = 2.2, 1.5 Hz), 4.
86-4.82 (1H, m), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.09 (1H, m), 2.86 (1
H, dd, J = 12.2, 3.4 Hz), 2.78 (1H, dd, J = 11.2, 2.4 Hz), 2.67-2.62
(2H, m), 2.55-2.43 (2H, m), 2.35-2.20 (4H, m), 2.07-1.91 (4H, m), 1.8
8 (2H, t, J = 5.9 Hz), 1.75-1.63 (2H, m), 1.60-1.21 (8H, m), 1.04 (3H
, d, J =6.8Hz), 0.59 (3H, s).
Exact Mass = 483,30 (C27H40F3N03) Obs. mass = 484,20 (M+H)

[Eheh7 9]
(1R, 35)-5-(2-((1R, 3aS, 7aR, E)-7a- %X FJL-1-((S)-1-((S)-3-(~ ) 7 # O
ANFNEQYTU-1-4)TANRY-2-4)V)FVH E RO-4H-A ¥ F -4
“ANVT)IFIVTU)2-AFLrooandty-1,3-UF—) ({LEWB
067) DA

1£&¥ (2c) [50.0 mg, 0.069 mmol]&3— (S) — (kU Z)FOXMF
QYT VIERIE [35 mg, 0.183 mmol]lEAWT., EHER 1 &BEKICKS
IEBZZETIHEEWPBOG6 7[5.7 mg, 0.012 mmol]%&157/-,
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11,2 Hz
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[0398]

[0399]

[0400]

[0401]

[0402]

), 5.05 (2H, d, J = 7.3 Hz), 4.88-4.80 (2H, m), 4.42-4,36 (2H, m), 2.
89-2,77 (3H, m), 2.65 (2H, td, J = 13.0, 4,0 Hz), 2.48 (1H, dd, J =1
3.4, 4.1 Hz), 2.40-2.22 (7H, m), 2.07-1.90 (5H, m), 1.60 (7H, tt, J =
24,6, 8.1 Hz), 1,38-1.21 (4H, m), 1,05 (3H, d, J = 6.3 Hz), 0.61 (3H
, S).
Exact Mass = 483.30 (C27H40F3N03) Obs. mass = 484,40 (M+H)

[E/EefI8 01
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-Ta- X FJL-1-((S)-1-((R)-3-(~ ) 7 ZF O
AMFI)EQYDU-1-4L)TOARY-2-M ) F IS RO-4-4 V7 -4
A N)FU)IFIVTU)2-AF Ly oandty-1,3-TU4—) (lbE¥hB
068) DEMK

{t& (2 c) [50.0 mg, 0.069 mmol]&3— (R) — (MY Z)AOXMF
vyen) YuiERets [35 mg, 0.183 mmollZEFAW T, EMHEAF 1 &BARICKIN
XHZZETILEYWB 06 8[6.7 mg, 0.014 mmol] %15 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4.86-4.83 (1H, m), 4.43-4,35 (2H, m), 2.
87-2.79 (2H, m), 2.68-2.63 (3H, m), 2.49 (2H, dd, J = 15.9, 6.6 Hz),
2.37-2.20 (5H, m), 2.07-1.90 (4H, m), 1.70-1.21 (10H, m), 1.05 (3H, d
, J =6.3Hz), 0.61 (3H, s).
Exact Mass = 483,30 (C27H40F3N03) Obs. mass = 484,30 (M+H)

[EfEBI8 11
(1R, 35)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3-(h ) 77 O
ANF)EQYDV-1-4L)TOnRY-2-1 V) F IS RO-4-4 > F -4
AT IFIYTOIVIAanFHU-1,3-TUF - (LEWBO69) D
=y

it (2b) [50.0 mg, 0.070 mmol]l&3— (S) — (MY ZAOXMF
vyeny T UigEeE [35 mg, 0.183 mmollZEBWT, EHEAFI1 &BERRICKRIG
IEZETIHLEYHMBO6 9[6.8 mg, 0.014 mmol]%1E 7,
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[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

TH-NMR (CD,0D) &: 6.20 (1H, d, J = 11,0 Hz), 5.87 (1H, d, J = 11,0 Hz
), 4.85-4,80 (1H, m), 4.04-3.93 (2H, m), 2,87-2.73 (3H, m), 2.66-2,53
(2H, m), 2.41-2.11 (7H, m), 2.05-1.47 (12H, m), 1.37-1.23 (3H, m), 1
.03 (3H, d, J = 6.4 Hz), 0.58 (3H, s).
Exact Mass = 471,30 (C26H40F3N03) Obs. mass = 472,25 (M+H)
(kI8 2]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((§)-1-((R)-3-(~ ) 7 )74 O
AhFNEQYTU-1-4)TANRY-2-4))F S b FO-4H-4 VT -4
A NVTFIIFIFU)VIAAFHU-1,3-F—)I (bE¥WBOT70) O
am
It&# (2 b) [50.0 mg, 0.070 mmol]l&3— (R) —(hUZ)LAOXMF
V)EQY Y UiEEE [35 mg, 0.183 mmoll& MW T, EHMEF 1 & AMKICRIL
XEBTETHEHMBO 7 0[6.2 mg, 0.013 mmol]%&E /=,
'H-NMR (CD,0D) &: 6.20 (1H, d, J = 11.4 Hz), 5.87 (1H, d, J = 11.0 Hz
), 4.85-4.81 (1H, m), 4.04-3.93 (2H, m), 2.82 (1H, dd, J = 11.7, 3.9
Hz), 2.78 (1H, dd, J = 3.0, 12.0 Hz), 2.66-2.61 (2H, m), 2.57 (1H, dd
, J =13.3, 3.7 Hz), 2.46 (1H, q, J = 7.9 Hz), 2.39 (TH, dd, J = 13.3
, 3.2 Hz), 2.34-2.11 (5H, m), 2.05-1.71 (6H, m), 1.65-1.47 (6H, m), 1
.38-1.21 (3H, m), 1.03 (3H, d, J = 6.4 Hz), 0.58 (3H, s).
Exact Mass = 471,30 (C26H40F3N03) Obs. mass = 472,25 (M+H)
(=518 3]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3-E RAF > -3-X FI E
OYYy-1-4)L) FTanRy-2-1 JV)-Ta- X FILZ U & &£ RO-4H-4 ¥ F -4~
A)T)IF)TU)A-AFLrooanxktyo-1,3-UF—)L (Ib&E¥B
071) OEK
ite¥ (2 a) [50.0 mg, 0.069 mmol]& (S) —3—AFEOYIY—
3—FA—JVIBEEIE [30 mg, 0.218 mmol]ZAWT, EHERI1 EEKRICKHBIE
52&ETIeE%BO 7 1[10.7mg, 0.025 mmol]lA& &7/,
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[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.08 (1H, d, J = 10.7 Hz
), 5.28 (1H, s), 4.34 (1H, t, J = 5.9 Hz), 4.18-4.08 (2H, m), 2.86 (1
H, dd, J =12.2, 3.4 Hz), 2.76 (1H, a, J = 8.0 Hz), 2.63-2.40 (4H, m)
, 2.35-2,20 (4H, m), 2.07-1.25 (21H, m), 1.05 (3H, d, J = 6.8 Hz), 0.
59 (3H, s).
Exact Mass = 429,32 (C27H43N03) Obs. mass = 430. 30 (M+H)
(kI8 4]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-& kO F L -3-A F) QO
DI U-1-AN) T AR y-2-1)V)-Ta- A FINF V& & FO-dH-1 T -4-4
VFNIFIVF)TIANFYU-1,3-VF—) (k&¥WBOT72) OEMK
b5 (2b) [650.0 mg, 0.070 mmol]l& (S) —3—XF)¥EOYI Y —
3—F—ViEEER [30 mg, 0.218 mmol]lEAWT, /M1 ERAMRICKEI
52&TIEEWBO7 2[9.7 mg, 0.023 mmol]lA&F7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.88 (1H, d, J = 11.2 Hz
), 4.06-3.95 (2H, m), 2.83 (1H, dd, J = 11.7, 3.9 Hz), 2.77 (1H, dd,
J =16.6, 7.3 Hz), 2.61-2,13 (9H, m), 2.06-1.72 (7H, m), 1.69-1.48 (6
H, m), 1.40-1.33 (2H, m), 1.33 (3H, s), 1.29-1.21 (1H, m), 1.05 (3H,
d, J =6.3Hz), 0.59 (3H, s).
Exact Mass = 417,32 (C26H43N03) Obs. mass = 418, 30 (M+H)
[=HE5I8 5]
(1R, 3S)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3- KOF > -3-X F)L O
VO U-1-4) FORY-2-4 ))-Ta- A FIF 7 & £ FO-4H-14 Vv Fv-4-4
DF)IFIVTU)2-AFLryandktdr-1,3-U4—)b (L&¥YBO
73) DEM
{te¥ (2 c) [50.0 mg, 0.069 mmol]l& (S) —3—AFEOYIY—
3—FA—ILIBEEIE [30 mg, 0.218 mmol]ZEAWT, EHERFI1 EEKRICKHBIE
52&TIbE¥B O 7 3[9.6mg, 0.022 mmoll&157=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
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[0416]

[0417]

[0418]

[0419]

[0420]

), 5.05 (24, d, J = 6.8 Hz), 4.42-4.36 (2H, m), 2.85 (1H, dd, J = 12.
0, 3.7 Hz), 2.77 (1H, dd, J = 16.6, 7.3 Hz), 2.67 (1H, dd, J = 13.4,
4,1 Hz), 2.63-2.40 (4H, m), 2.36-2.25 (4H, m), 2.10-1.90 (3H, m), 1.8
6-1.75 (24, m), 1.72-1,50 (6H, m), 1.37 (24, td, J = 11.8, 3.1 Hz), 1
.33 (3H, s), 1.30-1.21 (24, m), 1.05 (3H, d, J = 6.3 Hz), 0.60 (3H, s
).
Exact Mass = 429.32 (C27H43N03) Obs. mass = 430, 30(M+H)

(=518 61
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S$)-1-((R)-3-& kO F > -3-X FIL &
Oy Iv-1-40)Fanr-2-4)V)-Ta-AFIF V& RO-dH-1 > F > -4-
AVTF)IFIVFU)4A-AFLrorantty-1,3-I4—)L (b&¥B
074) O&ERK

&t (2a) [50.0 mg, 0.069 mmol]& (R) —3—XF)¥Oysdy—
3—Z—JLIGERIE [30 mg, 0.218 mmol]lZ&FAWT, EMHERI1 ERAKICKIEI B
52 ETIEE®HWBO 7 4[10.3 mg, 0.024 mmol] %157,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.34 (1H, t, J = 6.1 Hz), 4.16-4.0
5 (1H, m), 2.86 (1H, dd, J = 12,0, 3.7 Hz), 2.75-2.53 (3H, m), 2.51 (
H, dd, J = 13.4, 3.7 Hz), 2.38 (1H, d, J = 9.8 Hz), 2.34-2.22 (3H, m
), 2.07-1.77 (9H, m), 1.73-1.36 (9H, m), 1.33 (3H, s), 1.31-1.23 (3H,
m), 1.05 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 429.32 (C27H43N03) Obs. mass =430.30 (M+H)

[ErEHI8 7]
(1R, 3S)-5-(2-((1R, 3aS, 7aR, E)-1-(($)-1-((R)-3-k RO F ¥ -3-X F ) O
I U-1-A ) TanRy-2-1)V)-Ta- X FIF* V4% & RO-4H-14 > F-4-4
DFNNIFIVF)voandtdy-1,3-UF—IIL (b&¥MBO75) OERK

&t (2b) [50.0 mg, 0.070 nmol]& (R) —3 —XFkOlyTy—3
—Z4—JVIRERIR [30 mg, 0.218 mmol]lAFA\WT, EMEHI1 EEMRICKRHI
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[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

22&TiEEMBO 7 5[09.5 mg, 0.023 mmol]A&B7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.88 (1H, d, J = 10,7 Hz
), 4.06-3.95 (2H, m), 2.83 (1H, dd, J = 12,2, 3.4 Hz), 2.73-2.52 (4H,
m), 2,42-2,13 (6H, m), 2.07-1.48 (14H, m), 1,42-1,35 (2H, m), 1.33 (
3H, s), 1.31-1.22 (2H, m), 1.05 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 417,32 (C26H43N03) Obs. mass = 418, 30 (M+H)

[EfefI8 81
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-& RO F L -3-A F) QO
DI U-1-AN) T AR y-2-1)V)-Ta- A FINF V& & FO-dH-1 T -4-4
VF)IFYFU)2-AFLrioankdy-1,3-UF—)L (t&¥BO
76) DA

{t&4 (2 c) [650.0 mg, 0.069 mmol]& (R) —3—XF)EOYTY—3
—Z—)LIBERIE [30 mg, 0.218 mmol]lZEFHWT, EMEHI 1 & ERICKIGEI &
52&TIHEWBO7 6[13.3 mg, 0.031 mmol]%&157=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11.2 Hz

), 5.05 (2H, d, J = 6.8 Hz), 4.42-4.36 (2H, m), 2.85 (1H, dd, J = 12,
2, 3.9 Hz), 2.73-2.62 (3H, m), 2.58 (1H, dd, J = 14.6, 8.3 Hz), 2.48
(1H, dd, J = 13.4, 3.7 Hz), 2.40-2.16 (5H, m), 2.07-1.77 (5H, m), 1.7
0-1.49 (6H, m), 1.43-1.23 (6H, m), 1.06 (3H, d, J = 6.8 Hz), 0.60 (3H
, S).
Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.25(M+H)

[=HE5I8 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((28)-1-(3-> v OO EL-3-L ROF
ER) Irv-1-4) Fany-2-4 V)-Ta-A FIF VS kO-4H-4 VT -
- )FU)IFVTU)2-XAFLryanktyy-1,3-UF—)L (BO7
7) OAEK

&% (2c) [50.0 mg, 0.069 mmol]lE3 —>/O7oELEn) vy —
3—FA—IVIBEEIE [30 mg, 0.183 mmollZAWT. EHERI1 EEKRICKHIE
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[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

22&TIHEYWBO7 7[9.6 mg, 0.021 mmol]%1S7=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4,42-4,36 (2H, m), 2.99-2,24 (12H, m), 2
.07-1,28 (16H, m), 1.08-1.00 (1H, m), 1.05 (3H, d, J = 6.3 Hz), 0.60
(3H, s), 0.45-0.30 (4H, m).
Exact Mass = 455,34 (C29H45N03) Obs. mass = 456, 35(M+H)
[EfEef9 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((29)-1-B-(h ) A O X F
WMERY I -1-4 ) Tanr-2-4)L)F 5 FO-4H-4 T -4-1 )
FOIFIVF)VIANFYV-1,3-VF—) (k&¥BO78) OEM
It&# (2 b) [50.0 mg, 0.070 mmol]l& 3 — kY ZAOXFiEONY
viEE1E [48.3 mg, 0.275 mmol]ZEFAWT, EMHIT ERAKICRKBIES
ETIEMBO 7 8[7.2ng, 0.016 mmol]%& B/,
'H-NMR (CD,0D) & : 6.21 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 11,2 Hz
), 4.06-3.95 (2H, m), 2,99-2.81 (3H, m), 2.69-2.49 (4H, m), 2.45-2.10
(6H, m), 2.07-1.48 (14H, m), 1.39-1.20 (4H, m), 1.04 (3H, d, J = 6.3
Hz), 0.60 (3H, s).
Exact Mass = 455,30 (C26H40F3N02) Obs. mass = 456, 30 (M+H)
[ZEHEBI9 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJ)L-1-((28)-1-(3-(h ) 7 A O X F
ey Tu-1-4)) Fany-2-4)L)F vk RO-4H-4 v F-4-1 )
FU)IFIFU)2-AF Ly iandkthy-1,3-O1—) (k&#®BO07
9) DEMK
{b&Y (2 c) [100.0 mg, 0.137 mmol]E3 — KDY Z)LAOXF)LEQY
T VIRRRIE [48.3mg, 0.275 mmol]lZRAW T, EMEHI1 EERICRIGIES
ETIEA¥BO 7 9[11.4mg, 0.024 mmol]l%&157=,
Exact Mass = 467,30 (C27H40F3N02) Obs. mass = 468, 35(M+H)
[Efefl9 2]
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(1R, 38, 2)-5-(2- ((1R, 3a$, 7aR, E)-1-((S)-1-(4-k ROF L -4-(h Y 7)L4 O
AFIVERY T U-1-A4 ) TANRY-2-4 JL)-Ta- A FILF V4 & FO-4H-4
VFVAAYTNIFUTU)AAFLY Y IANFY Y-, 3-UF =)L (
It&#MC001) DERK

[1636]

\/Siv
3¢01 7a _
K,CO3, DMF Pd(PPhs)s,

toluene, EtsN

Y

Ho™

[0434] Ti21

(28)-2-((1R, 3aS, 7aR,E)-4-(F7OEX FL V)-Ta-X FILF U % £ RO-1H-
AVFU-1-M W) TAENA-AFIRVYEY 2 EF—b (BE¥6 c, CAS
Registry No. 173388-39-1) [388 mg, 0.879 mmol]& k'Y TFJL-[[4-(~ 1)

TNFAOXAFIV)-A-ERYINIFFTITSY (bE¥WM3 c 0 1) [653 mg,
2.30 mmol] &fRE&HY L [551 mg, 3.99 mmol] MDMFEMK [2.5 mL]

1 00CTAREMBBIE L, RINEEMZRNEBLT VY EZD LKA
WICEE, BRI FILCTHIE L, BRBEZEKME~Y /R0 LATEHEL
. REBRELL, BEEVYASILASLIOT NI ST —THEEL. 1-(
(28)-2-((1R, 3aS, 7aR, E)-4- (T OEA F L V)-Ta- X FIF U 4 £ FO-1H-A
VFU-1-4)TaE)-A4-(N) Z)bAaXAFIL)ER) T v-4-F—)L (b



WO 2022/059684 139 PCT/JP2021/033806

[0435]

[0436]

[0437]

[0438]

E¥3c02) [266.4 mg, 0.608 mmol] %757/,
'H-NMR (CDCLl;) &: 5.65 (1H, s), 2.91-2.85 (1H, m), 2.80 (1H, d, J =1
1.2 Hz), 2.63 (1H, dd, J = 5.9 Hz), 4.15-4,06 (1H, m), 2.89-2.81 (2H,
m), 2,63 (1H, d, J = 11,2 Hz), 2,51 (1H, dd, J = 11,2, 4,0 Hz), 2.37
(1H, td, J =120, 2.3 Hz), 2.28 (1H, dd, J = 12,2, 3.4 Hz), 2.09-1.
84 (8H, m), 1.68-1.23 (16H, m), 1.00 (3H, d, J = 6.9 Hz), 0.59 (3H, s
).
IE2

TRITEMLEEE®mW3 c 02 [47.1 mg, 0.107 mmol] . (5R,7S)-2,2,3
1 3,9,9,10,10-4 7 4 A FII-5-(FOE-2-4 V-1-14 JL)-T-E=)L-4,8-TF
FH4-3,9-USHUFhY (bEMT a, CAS Registry No. 161055-41-0)
[49.4 mg, 0.134 mmol] . FFSF X (MY TZZNEKRRT 1) RSTD
L4 (0) [12.4mg, 0.011 mmol] Z h)LT> [0.5nl] ERNYIZFALTIY
[0.5 nl] DRERICEN L. BRFEKT. 100 CTIRKEMBIEBRL
oo RISRERTBBEL, SEB/7 O NS5 7 4 —THEBELT, £&%W3
c 0 3%ZEL A [73.9 mg] £157,
I3*3

TR2THLEEW3 c O3 Z2UMEMAE [73.9mg]l 27 > [1 L] I
B L. 6N 3REE [0.2 nl] ZMX CERTSRKEBHLE, RISREI TV
F L. SANBEKTHERLULRER, BRI FILTHE L, B8 Z EKRE
RTRVILTERL, RERELL, BREAZDEEBI/ OT NS 74—
THRHELT, t&®HWCO001 [6.3 mg, 0.013 mmol] %157,
1H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.28 (1H, t, J =1.2Hz), 434 (1H, t, J =5,9 Hz), 4.15-4,06 (1H,
m), 2.89-2,81 (2H, m), 2.63 (1H, d, J = 11,2 Hz), 2,51 (1H, dd, J =
13.2, 3.4 Hz), 2.41-2,23 (3H, m), 2,11-2,02 (3H, m), 1,98-1.21 (19H,
m), 1.03 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498, 4(M+H)
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[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[ZhEfI9 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-E kOF>-4-(M ) Z)AOX
FIL)ERY D U-1-4)V) TORv-2-A )L)-Ta- A FI A U & & RO-4H-1 >
TUA-AYTU)IFI)T)vanFHU-1,3-UF—) ({bE#HC 00
2) OB

&Y (2b) [100 mg, 0.139 mmoll& Y TFIL-[[4-(KY TIA O X
FIL)-4-ERY I )N]IFF] 5 [86.4 mg, 0.305 mmol]lZEFBWT, EHE
BT EEBRICRIGITEDZETHEEMCO002[7.2 mg, 0.015 mmol]%E 7=
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,4 Hz
), 4.06-3.95 (2H, m), 2.87-2.80 (2H, m), 2,65-2,57 (2H, m), 2.44-2,28
(3H, m), 2.23-1,48 (20H, m), 1.38-1.24 (4H, m), 1.03 (3H, d, J = 6.4
Hz), 0.60 (3H, s).
Exact Mass = 485,31 (C27H42F3N03) Obs. mass = 486, 25(M+H)

[EhEHI9 4]
(1R, 25, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-E kOF T -4-(N) T
AZOXFI)ER) I U-1-A)V) TOIRV-2-4 JL)-Ta-X FIA Y5k KO-4
H-f Y FU-d-A YF)IF VT V)2- X FI-4-AF LV oaOnFH -]
3T F—I (BEWCO003) DEM

EREFIQ 2 T2 1 CHRALEW3c 02 [46.8 mg, 0.107 mmol] & (5R,6S
,7R)-2,2,3,3,6,9,9,10,10-/ F A FJI-5-(FOE-2-14 »-1-1 JL)-T-E=ZJL
-4,8-TFFH-3,9-UTS5UvFhY (bEWT b) [50 mg, 0.131 mmol]
cTESFZR AN TZZNKRRT 4 ) RS TT L (0) [12.4 mg, 0.01
T mmol] ZAWT, EfEFIO2TE2, ILERICNIETZIET, LEY
COO03 [10.0 mg, 0.019 mmol] %787/,
TH-NMR (CD;0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.10 (1H, d, J = 11,2 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.72 (1H, td,
J=8.1, 4,1Hz), 3.17 (1H, d, J = 10.2 Hz), 3.00 (1H, d, J = 11,2 Hz
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[0445]

[0446]

[0447]

[0448]

), 2.89-2.75 (2H, m), 2.67 (1H, d, J = 12,7 Hz), 2.62-2.52 (2H, m), 2

.42 (MH, t, J = 11.7 Hz), 2,19-1.97 (5H, m), 1.93-1,20 (13H, m), 1.08
(3H, d, J =6.8 Hz), 1.03 (3H, d, J = 6.8 Hz), 0.61 (3H, s).

511.33 (C29H44F3N03) Obs. mass = 512,4 (M+H)

Exact Mass
(=519 5]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4-& KA F ¥ -4-(~ ) 74 O X
FIVERY DU-1-4)L) FONRY-2-4 JL)-Ta- XA FIA V& & KO-4H-14 >
TUAA)T)IFI)TU)2-AFL o oandyo-1,3-UF— )L (ib
A#C004) MDA

&Y (2 c) [60.0 mg, 0.082 mmoll& b TFIL-[[4-(hY) ZiLAO X
FI)-4-ERYIN]IAFT]IT S [70 mg, 0.247 mmol]l% BT, EHEH]
1EABICRIGE TR ETHEEWC004[18.7 mg, 0.038 mmoll%Bf,
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 10.7 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 6.3 Hz), 4.43-4.34 (2H, m), 3.28-3.24 (1H, m), 3.
10 (1H, d, J = 11.7 Hz), 2.95-2,64 (5H, m), 2.56-2.46 (2H, m), 2.32-2
.25 (2H, m), 2.12-1.96 (6H, m), 1.87-1.29 (12H, m), 1.10 (3H, d, J =
6.3 Hz), 0.63 (3H, s).
Exact Mass = 497.31 (C28H42F3N03) Obs. mass = 498.4(M+H)

[EHEHI9 6]
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJ)L-1-((S)-1-(4-(~ ) 7L A O X
FIERY DU-1-4)L) FONRY-2-4)L)F 7% RO-4H-1 > FV-4-4
DFN)IFVFU)4-AFLroyanitty-1,3-U4—)b (b&#CO
07) AR
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[1637]

'
-

3c04

/
C/(
TBSO™ oTBS

7a

L
T

Y

Pd(PPh3),,
toluene, EtzN

K,CO3, DMF

3c05

Y

TBSO" Ho™

[0449] T 1
It&¥6 c [62.1 mg, 0.141 mmol] &4 — MU Z)AOXAFILERYDY

REIE (LE&¥%W3c04) [57.0 mg, 0.201 mmol] ZHFERM & LT, Xk
BIO2THRR1 LABNIEST S & T, 1-((28)-2-((1R, 3aS, 7aR, E)-4- (7O E
AFLV)-Ta~XFIAIHERO-TH-1 Y F-1-4)L) FOE)-4-(~ V)
ZFAOXFIVIERY T Y (&3 c05) [36.0 mg, 0.085 mmol] %
=7

[0450] T322, T3
3c05 [36.0 mg, 0.085 mmol] &1bE#7 a [41.0 mg, 0.111 mmol] .
ThSIFR(MNITZZNKRRT4») RZTUDL (0) [12.4 mg, 0.011
mmol] ZREAELT, REFI2ODIIR2, 3ELEARICMIETSZIET, b
E¥C 007 [5.5mg, 0.011 mmol] #7E7=,

[0451] 'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6,08 (1H, d, J = 11,7 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.12 (1H
, brs), 3.04 (1H, d, J = 11.2 Hz), 2.90-2.82 (2H, m), 2.53-2.49 (1H,
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[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

m), 2.30-2,22 (3H, m), 2.09-1,22 (30H, m), 1,02 (3H, d, J = 6.8 Hz),
0.59 (3H, s).
Exact Mass = 481,32 (C28H42F3N02) Obs. mass = 482, 4(M+H)
[EHEBI9 7]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-Ta-X FJL-1-((S)-1-(4-(~ ) TN A O X F
IWERY D -1-4 ) TOnRy-2-4)L)F VS FO-4H-4 VT -4-1 )
TU)IFIVFTUIVoAAnFHU-1,3-UF—)L (k& C008) DEM
t&¥ (2 b) [60.0 mg, 0.070 mmoll& 4 — M) Z)AOAFIERY D
VIRERIRE[30 mg, 0.196 mmollZAWT, EMEAI1 EERICRIEI T2 &T
ItE&#HC 00 8[9.8mg, 0.021 mmollA& B/,
'H-NMR (CD,0D) & : 6.21 (1H, d, J = 11,0 Hz), 5.88 (1H, d, J = 11.4 Hz
), 4.06-3.95 (2H, m), 3.04 (1H, d, J = 11.4 Hz), 2.88-2.80 (2H, m), 2
.59 (MH, dd, J = 13.3, 3.7 Hz), 2.40 (1H, dd, J = 13.3, 3.7 Hz), 2.26
(1H, dd, J =12.1, 3.0 Hz), 2.23-1.73 (13H, m), 1.67-1.48 (8H, m), 1
.38-1.22 (4H, m), 1.02 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
Exact Mass = 469,32 (C27H42F3N02) Obs. mass = 470. 30 (M+H)
(B9 8]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-(4-( R Y TN A O X F
WYERY T U-1-4)L) Fany-2-4)L)F V% RO-4H-14 v F-4-1 )
FUIIFYTFV)2-AFLrooandhy-1,3-U4—)L (k&#HCO0O0
9) ODERK
bEa¥ (2c) [60.0 mg, 0.082 mmoll& 4 — MY Z)AOXFILER) D
VIEFRIE[50 mg, 0.326 mmol]EZFAWT., EREFI1 LAKRICRIGIEZZET
& C009[7.6 mg, 0.016 mmol]l&757=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 5.9 Hz), 4.43-4.35 (2H, m), 3.35-3.31 (1H, m), 3.
14 (1H, d, J = 11.7 Hz), 2.86 (1H, dd, J = 12,4, 3.7 Hz), 2.69-2.04 (
12H, m), 1.92-1.27 (13H, m), 1.07 (3H, d, J = 6.3 Hz), 0.62 (3H, s).
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[0458]

[0459]

[0460]

[0461]

Exact Mass = 481,32 (C28H42F3N02) Obs. mass = 482, 4(M+H)

[Z=HEBI9 9]
(1R, 2§, 3S, Z)-2-* FJL-5-(2-((1R, 3aS, 7aR, E)-Ta- X FJL-1-((S)-1-(4-( +
JYINAAAFI)ERY I -1-A4 ) TORV-2-4 L)+ U % & RO-4H-A
VFUAAN)TO)IFYTU)AAFLYY o AnFFU-1,3-TF =)L (
{t&¥C010) OAERK

EEf9 6 T2 1 THB/E&MW3 c 05 [42.0 mg, 0.099 mmol] &{bEW
7b [50 mg, 0.131 mmol] . T hSFRX (MYTZZWNKRRT 1Y) INSY
v 4 (0) [20.0 mg, 0.017 mmol] ZHFEMEEL LT, IO 2TiE2,
S3EARICAMIBTZZET, EEHCO010 [12.0 mg, 0.024 mmol] %15/
'H-NMR (DMS0-D6) &: 6.19 (1H, d, J = 11.2 Hz), 5.99 (1H, d, J = 11,2
Hz), 5.17 (1H, d, J = 2.4 Hz), 4.75 (2H, dd, J = 11.7, 3.4 Hz), 4.57
(1H, d, J = 4.4 Hz), 4.15 (1H, t, J = 3.4 Hz), 3.63-3.59 (1H, m), 2.9
3 (MH, d, J =11.2Hz), 2,77 (2H, t, J =12.7 Hz), 2.46 (1H, dd, J =
14,1, 3.4 Hz), 2.22-1.14 (27H, m), 0.95 (3H, d, J = 5.9 Hz), 0.85 (3H
, d, J =06.8Hz), 0.52 (3H, s).
Exact Mass = 495,33 (C29H44F3N02) Obs. mass = 496.4 (M+H)

[ 1 001
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4- (' TN F O A FII)ERY T
V-l TRy 2= V) -Ta- A FIL YV ANFH V-dH-A VT U-4-( ¥
FUOIFIFU)AAF Ly oantdy-1,3-OF—JL (k&#CO0 1
3) OB
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[1£38]

F %/
<
F TBSO™ oTBS

3c07 7a

L
T

Y

Pd(PPh3),,
toluene, EtzN

K,CO3, DMF

3c08

Y

HOW'

[0462] T2 1
fb&#6 c [59.7 mg, 0.135 mmol] &4 —YTLAOXAFILERY U VE

BRlE (b&®3c07) [79.4mg, 0.294 mmol] % HFEAE LT, EHEhl
92T &AHMIET 3T &T. 1-((25)-2-((1R, 3aS, 7aR, E)-4-(7 0 E %
FLY)-Ta-A FIF 2 HE RO-TH-1 YFU-1-A L) 7OENL)-4- (Y T )L
AOXFIERY DY (L& 3c08) [16.0 mg, 0.0394 mmol] %187/

o]

[0463] 1122, T3
3c08 [16.0 mg, 0.0394 mmol] &1t&¥7 a [20.0 mg, 0.0542 mmol

10 FhSFR (M)TZZWERRT 4 2) 85T 4 (0) [10.0 mg, 0.
0086 mmol] #FEF & LT, EMREAFIOQ2TIR2, 3 EEHRICNIET S & T,
Ib&¥mC 013 [2.5 mg, 0.0054 mmol] %#%E7=,

[0464] 'H-NMR (CD30D) &: 6.32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz
), 5.68 (1H, td, J =57.0, 5.0 Hz), 5.28 (1H, d, J = 1.5 Hz), 4.34 (1
H, d, J =5.9 Hz), 4.12 (1H, brs), 3.05-2,82 (3H, m), 2.51 (1H, dd, J
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[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

=10.2, 5.1 Hz), 2.28-2,22 (2H, m), 2,06-1.22 (22H, m), 1.02 (3H, d,
J = 6.8 Hz), 0.59 (3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,4 (M+H)
[=HEHI101]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-(I 7 A O X FI) ER) I
-4 W) TONRY-2-AV)-Ta-X FNF VS L RO-d-A VT V-4-4 ) TV
JIFVFU)voandty-1,3-UFx—)L (k&¥WC014) OEMK
tEa (2b) [50.0 mg, 0.070 mmoll& 4 —TT)LAOXFILERY DY
IRELIR[30 mg, 0.222 mmol]ZMAWT., EMEAI1 EAKRICRHBIES I ETIE
E¥C014[8.3 mg, 0.018 mmol]A& 15 7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11,0 Hz
), 5.65 (1H, td, J = 56.8, 4.3 Hz), 4.05-3.95 (2H, m), 3.02 (1H, d, J
= 11.0 Hz), 2.83 (2H, dd, J =12.3, 3.0 Hz), 2.59 (1H, dd, J = 13.3,
3.7 Hz), 2.40 (1H, dd, J = 13.3, 3.2 Hz), 2.27-2.13 (3H, m), 2.05-1.
21 (22H, m), 1.02 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452, 25(M+H)
[=heH102]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-(I Z)xd QA FI)ERY TV
“1-AW) TONRY-2-A)V)-Ta- X FINF VS L RO-d-A VFU-4-4 ) TV
JIFYFU)2-AFLrooandsy-1,3-I4—)L (k&#HCO015)
DEFK
t&#¥ (2 c) [50.0 mg, 0.069 mmollE 4 =TT IAOXFIER) Iy
IRFRIE[35 mg, 0.204 mmol]ZAWT, £ 1 EERICKRIEIESZ & T
&£¥C 0 15[14.2 mg, 0.031 mmol]&B7/,
'H-NMR (CD,0D) & : 6.27 (1H, d, J = 10.7 Hz), 5.91 (2H, d, J = 10.7 Hz
), 5.76 (2H, td, J =56.0, 5.0 Hz), 5.05 (2H, d, J = 5.9 Hz), 4.42-4,
36 (2H, m), 3.48 (2H, t, J = 11.5 Hz), 2.88-2,00 (15H, m), 1.91-1,32
(13H, m), 1.10 (3H, d, J = 6.3 Hz), 0.64 (3H, s).
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[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,40 (M+H)

[=HEfI1 03]
(1R, 28, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-(($)-1-(4- (Y Z)LF A X FIL) ER
VU= ) FORY-2-4)V)-Ta- X FILF U & & RO-4H-14 v F V-4
DFV)IFIVTU)2-AFI-4-XAF Lo oankir-1,3-OF—)L (It
E¥MC016) DERK

EMEF1 00T 1 THEAILEMW3 c 08 [35.7 mg, 0.093 mmol] &1t&
¥W7b [50 mg, 0.131 mmol] , T hSFRX (MUTZZINKRRT1V) NS
UL (0) [20.0 mg, 0.017 mmol] ZHEMEE LT, EfEefI1 00
2, SLAFICAWETZIET, £EEHWCO16 [8.0mg, 0.017 mmol] %
(Yo
'H-NMR (CD,0D) & : 6.33 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.67 (1H, td, J = 56.8, 4.2 Hz), 5.22 (1H, d, J = 1.5 Hz), 4.22 (1
H, d, J =3.4Hz), 3.72 (1H, td, J = 8.2, 4.2 Hz), 3.10 (1H, d, J =1
1.2 Hz), 2.89 (2H, dd, J = 16.6, 11,7 Hz), 2.59 (1H, dd, J = 13.4, 4.
1 Hz), 2.35 (1H, t, J = 6.1 Hz), 2.21-1.90 (7H, m), 1.86-1.26 (19H, m
), 1.03 (6H, d, J = 6.8 Hz), 0.59 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478.4(M+H)
[EhEHI104]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4- (I 7N # O X FJIV)-4-E K
OF S ERY I U-1-q4)L) FORY-2-1)V)-Ta-X FIL 7 U % & RO-4H-1
VFUAAN)TO)IFYTU)AAFLYYoAnFFU-1,3-TF =)L (
It&¥WC021) OERK

Ib&® (2a) [90.0 mg, 0.123 mmol]l&4-(T 74O X FI)-4-((~Y)
AFILDYI)FHFI)ERY T [83.2 mg, 0.373 mmol]lZz BT, EHEH
1T EARICRIBGIEDZETEEHMCO2 1[18.3 mg, 0.038 mmol]l %=1 F7=,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz
), 5.51 (1H, t, J =56.4 Hz), 5,28 (1H, t, J = 1,2 Hz), 4.89 (1H, d,



WO 2022/059684 148 PCT/JP2021/033806

[0477]

[0478]

[0479]

[0480]

J=2.4Hz), 4.34 (1H, t, J =6.0 Hz), 4.16-4.09 (1H, m), 2.86 (1H, d
d, J=12.2, 3.4 Hz), 2.79 (1H, d, J = 10.7 Hz), 2.60 (1H, d, J = 11,
2 Hz), 2.51 (14, dd, J = 13.2, 3.4 Hz), 2.45-2.36 (1H, m), 2.34-2.03
(7H, m), 1.98-1.27 (21H, m), 1.03 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480, 4(M+H)

(=1 05]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-(4-( 774 O X FJ)L)-4-E KO
FIOER)IU-1-A)TONRY-2-A)V)-Ta- XA FIA UV H & RO-4H-1 >
T AN)TU)IFI)TU)2-XAFLrioandtyy-1,3-UF—)L (It
a2¥C022) OERK

Ib&tn (2 c) [50.0 mg, 0.069 mmol]l&4-( 74O XFI)-4-((~Y)
XFITYI)FFS)ERY P [38.5 mg, 0.172 mmollEBWT, EHEH1
EEBRICRBIEZZETIAMC022[13.4 mg, 0.028 mmoll%& 157,
H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.63 (1H, t, J =56.1Hz), 5.05 (2H, d, J = 6.3 Hz), 4.42-4.35 (2H
, m), 3.19-2.25 (11H, m), 2.09-1.96 (5H, m), 1.90-1.28 (13H, m), 1.11
(3H, d, J

6.3 Hz), 0.64 (3H, s).

Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480. 30 (M+H)

(=1 06]

(1R, 28, 38, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4- (Y 74 O X FI)-4-&
ROFERYIU-1-q)L) FOIRV-2-1 )L)-Ta- A FIF U % & KO-4H-
ATV A )TU)IF)TU)2-AFI-4-XFLrvooankir-1,3
- = (bE®WC023) OEK
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A
F =
HN<:>8\ F , TBSOY OTBS
OTMS “
QxF

[1£39]

3¢10 7b

Y

Y

Pd(PPhs),,
toluene, EtzN

K>CO3;, DMF

TBAF, THF

[0481] T2 1
ItE&¥6 ¢ [89.2 mg, 0.202 mmol] &4-(T 74 XFI)-4-((~1) X
FILSVIVAFI)ERY T Y [94.3 mg, 0.422 mmol] % HFEEREEE LT,
EHEFIO 2 TR 1 ERABKNET 22 & T, 1-((25)-2-((1R, 3a8, 7aR, E)-4-(7
OEXAFLV)-Ta-AFIA % RO-H-14 VFV-1-4)L) FOEIL)-4-(
TINAOAFIV) A-((MUAFILIVIAFIIER) I Y (EEW3 c
11) [54.2 mg, 0.110 mmol] AHE7,
[0482] T#22, T#23
&3 c 11 [50.7 mg, 0.103 mmol] &{t247 b [49.5 mg, 0.129 m
mll] . h3IFZX (M) T7ZZWNEKRRT74Y) 5T DL (0) [23.0 mg,
0.020 mmol] Z[RE & LT, EEHI2ITIR2, 3LERICWIETSZIET
. E&mCc 023 [16.4 mg, 0.033 mmol] A8/,
[0483] 'H-NMR (CD,0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11.2 Hz
), 5.51 (1H, t, J =56.4 Hz), 5.22 (1H, d, J = 2.0 Hz), 4.89 (1H, d,
J=2.4Hz), 4.22 (1H, d, J = 3.4 Hz), 3.72 (1H, td, J = 8.2, 4.2 Hz)
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[0484]

[0485]

[0486]

[0487]

, 2.86 (1H, dd, J =12.0, 3.7 Hz), 2.78 (1H, d, J = 11.2 Hz), 2.59 (2
H, dd, J =13.2, 3.9 Hz), 2.40 (1H, td, J = 11.6, 2.1 Hz), 2.30 (1H,
dd, J =12.2, 2.4 Hz), 2.19-1.20 (23H, m), 1.04 (6H, d, J = 8.0 Hz),
1.03 (6H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 493,34 (C29H45F2N03) Obs. mass = 494,40 (M+H)
[=HEFI107]
(1R, 35, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-(4-& ROF ¥ -4-X FJLER )
Tu-1=AN) TRV -2-4)V)-Ta- A FIF VH & RO-dH-A4 VT V-4-1 1)
TO)IFI)TU)A-AFLooanddy-1,3-U4—)L (k&E#CO02
8) OEM

et (2a) [90.0 mg, 0.069 mmol]& 4 — X FILERY Y —4—F—
JU[42 mg, 0.365 mmol]ZFAWT, EE 1 ERKRKICRIEI TSI ETEEY
C028[10.0 mg, 0.0225 mmol]% %57,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11.2 Hz
), 5.28 (1M, dd, J = 2.4, 1.5 Hz), 4.35 (1H, t, J = 6.1 Hz), 4.15-4.1
0 (1H, m), 3.50-3.18 (4H, m), 3.10-2.92 (2H, m), 2.89-2.86 (1H, m), 2
.77 (1H, t, J =12.0 Hz), 2.51 (1H, dd, J = 13.2, 3.4 Hz), 2.26 (1H,
dd, J = 13.2, 6.8 Hz), 2.08-2.01 (3H, m), 1.95-1.30 (17H, m), 1.28 (3
H, s), 1.12 (3H, d, J = 6.3 Hz), 0.64 (3H, s).
Exact Mass = 443.34 (C28H45N03) Obs. mass = 444, 40(M+H)

[Z=HEHI1 0 8]
(1R, 3§, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((28)-1-(3-£ kO F 2 -3-(h Y T F
AXFI)ERY D =-1-4)L) TORV=-2-1 JV)-Ta- A F)L7* U 4 &£ KO-4H-
AVFTFUAA)T)IF)TFTU)A-AFLrooand:Hr-1,3-OF -
(It&#mC030a, {LA#MCO30b) DEMK
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[1640]

H=Cl oy

.
* N >§F K,COs, DMF

3c13

TBSOY OTBS TBSO™ OTES

2a CO030-TBSLP C030-TBSMP

i TBAF, THF i TBAF, THF

[0488] T2 1
b&¥ (2 a) [100 mg, 0.137 mmol]l, 3 —(hYZ)AOXFIL)ERY
Ty -3 —FA—)IEREE (It&¥W3c13) [60 mg 0.292 mmol]., & &R
B2y L[60 mg, 0.434 mmollDDMF A1 mL1% 6 O CT—RRIBIE L/
c RIEEEMEBNBIIBKTI/IVF L. MBI FITHE L, BELZ
BB~ T2V LTEEL, BERELL, BEZVATINVAZ LY
AY hJS574—THEL., TLCTEBHRAIDOENY (EE#HMC030 -
TBSLP) [21.2 mg, 0.0292 mmol]& SiBEAIOERY (IL&¥C 030
—TBSMP) [22.3 mg, 0.0307 mmol]%157=,
[0489] T#22 a
tE#mMCO030—TBSLP[21.2 mg, 0.0292 mmolld T H F &[T mL]
ICTBAF[IM in THF, 0.5 mL, 0.5 mmol]%&fN%. 5 O CT—HBE L1,
RNEEMERMKEBKRT TR VLTI IVF L. BREZBENRIEK
T, BAKMBT /R D LTEIR REBRBELL, BEEZHPLCTHE
S, £t&®WC030al10.3 mg, 0.0207 nmoll%&1B7=,
[0490] 'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
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[0491]

[0492]

[0493]

), 5.28 (1H, t, J =1.2Hz), 4,34 (1H, t, J =5,9 Hz), 4.15-4.09 (1H,
m), 3.05-2.93 (1H, m), 2.87 (1H, dd, J = 12,2, 3.4 Hz), 2.80 (TH, d,
J =11.7 Hz), 2.53-2,44 (4H, m), 2,25 (1H, dd, J = 13.2, 6.8 Hz), 2.

13 (2H, t, J = 11.5 Hz), 2.07-2.00 (4H, m), 1.94-1.24 (20H, m), 1.06
(3H, d, J = 6.3 Hz), 0.61 (3H, s).

Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498, 40 (M+H)

TiE2b

ItE5HMCO030—TBSMP[22.3 mg, 0.0307 mmol]liCD\WT, LT
2at@ARICRIGIERET, EE¥WCO030Db[9.7 mg, 0.019 mmol]l%

(Yo
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.15-4,0
9 (1H, m), 2.98 (1H, d, J = 11,2 Hz), 2.87 (2H, d, J = 11,2 Hz), 2.53
(2H, td, J =12.3, 3.1 Hz), 2.45-1.98 (9H, m), 1.92-1.23 (18H, m), 1
.05 (3H, d, J =6.3 Hz), 0.61 (3H, s).

Exact Mass = 497.31 (C28H42F3N03) Obs. mass = 498. 40 (M+H)

[=rEfI1 091

(1R, 2§, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((2S)-1-(3- kOF>-3-(MY 7L
ZAXFI)ERY D U-1-A L) FONRY-2-( JV)-Ta- X FI AU & £ RO-4
H-A U FU-4-A )T U)ITF )T U)2-AFI-4-AF L oanFi -1
3=TFA = (EEMCO031a, £EMCO031b) ODEK
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[{e41]
F, F
Step 1 H=CI
OH
1 OTs
G Q(% Q(/(
| : cho3 DMF
Br
6c 3c14-LP 3c14-MP
Step 2a i N
P P " : Step 3a
// Pd(PPh3)s, OH
toluene, EtzN
g o S 3 TBAF, THF
- —_—
3c14-LP
TBSO™ 0TBS Ho™
3¢15-LP
Step 2b P Step 3b
P N
// Pd(PPhg)s. OH
toluene, Et;N
: . S 3 TBAF, THF
—_— B ————
3¢c14-MP

TBSO™ oTBS

3c15-MP

[0494] T 1
E&¥6 c [220.6 mg, 0.500 mmol] & 3-(hUZILFAAXFIIERYIY
-3-A—JLIEEE (b&¥W3c 13) [315mg, 1.53 mmol] DM FAK[4
nLICERCREEAHY U A[390 mg, 2.82 mmollA& BN A T, RIHEAEG0CT 20
BRI L, RIGREZERF TAHMK. BENRIEKISEE, BT F
IWTHHE L, BREZEKMEEY /XD LTREL., RERELL, 7
B VATNAZ LA NS T74—TIEHEL., TLCTEBEDILE
M3c14—LP[65.6mg, 0.150 mmol] & TLCTEMBMHEDILEYW3 c 1
4 —MPI[57.2 mg, 0.130 mmol]%=1&7=,

[0495] T#22a, 3a (LEWCO31 aDAERK)
Ii22a
TRITELEEW3c14—LP[29.9 mg, 0.0682 mmol]&{b&Hp7 b[38.
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[0496]

[0497]

[0498]

[0499]

7 mg, 0.101 mmol]l® ML T V[T mL],/ MY ZTFILT IV aLESAEIC,
TrSIFR(M)TZZWKRRT4) 185294 (0) [15 mg, 0.013 mmo
1ZmMA T, B2RFEKIT. 100CT2REMBIBIELE, BRI THA
% RibBRZRBEREL, BEEZZVATSIVAZLVOTXNIZT74—T
MRESIL, ba¥W3c15—LP[38.5 mglafBr,
Ii#E3a
ItE5m3c15—LP[38.5mg, 0.052 mmol]DTHFZ®KLI mLIICTBAF
(1M in THF, 0.6 mL, 0.6 mmol]%& 01X, 6 OCT—REMEBIFL L/, ERF
TANE, RIGRICBEMKEEKEZRT M) D LKBREMA. BB FILCH
HU7, BEBIXEKRERT /XY ILTHEL, HERBELL, BAEE
BTBET EAHCO3 1 al10.5 mg, 0.0205 mmoll%1S71,
'H-NMR (CD:0D) &: 6.33 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.72 (IH, td,
J=8.1, 4.2 Hz), 2.97 (1H, d, J = 11,2 Hz), 2.86 (1H, dd, J = 11.7,
3.4 Hz), 2.77 (1H, d, J = 11.7 Hz), 2.59 (1H, dd, J = 13.4, 4.1 Hz),
2.47-2.41 (2H, m), 2.19-2.00 (5H, m), 1.94-1.23 (17H, m), 1.06 (3H, d
, J =6.3Hz), 1.03 (3H, d, J = 6.8 Hz), 0.59 (3H, s).
Exact Mass = 511.33 (C29H44F3N03) Obs. mass = 512.4(M+H)
Ti#2b, TE3b (LEHCO31 bDAMK)
TRITELIELE®W3 c14—-MP[26.6 mg, 0.0595 mmol]l&{b&47 b[33.
2 mg, 0.0868 mmol]lAxHFEFEREE LT, TE2a,. ITi23 at@ARKICAMIET
52T, EEHMCO31 b[11.5 mg, 0.0225 mmol]l% 157/,
'H-NMR (DMSO-D6) &: 6.19 (1H, d, J = 11.2 Hz), 5.99 (1H, d, J = 11.2
Hz), 5.58 (1H, s), 5.17 (1H, d, J = 2.4 Hz), 4.77 (14, d, J = 2.9 Hz)
, 475 (1H, d, J = 4.4 Hz), 4.57 (1H, d, J = 3.4 Hz), 4.15 (IH, t, J
= 2.4 Hz), 3.61 (1H, br s), 2.79 (1H, dd, J = 12,7, 3.9 Hz), 2.66 (1H
, d, J=10.7 Hz), 2.46 (2H, dd, J = 14,9, 3.7 Hz), 2.18 (1H, dd, J =
12.2, 2.9 Hz), 2.11-1,13 (234, m), 0.96 (3H, d, J = 6.3 Hz), 0.85 (3
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[0500]

[0501]

[0502]

[0503]

[0504]

H, d, J =6.8Hz), 0.52 (3H, s).
Exact Mass = 511,33 (C29H44F3N03) Obs. mass = 512, 4(M+H)

[ErEH1 101
(1R, 3R)-5-(2-( (1R, 3a$S, 7aR, E)-1-((28)-1-(3- kOF ¥ -3-(h Y 74 O
AFIVERY D U-1-4 L) TOnRY-2-1 JL)-Ta- A FIF U % & KO-4H-1
VTUA-AYT)IFYTU)2-AF Ly oanFFu-1,3-IF =)L (
tEMCO032a, tEWMCO32b) DERK

&Y (2c) [110 mg, 151 mmoll& 3 — (MY ZAOXFIL)ERY Y
V=3 —F—IIEIE (1tE&®WM3c13) [125 mg 0.608 mmol]% HEME &
LT, EEfl1 08 ERAKICRIGIESZZET, (EEMCO032all1.0 mg,
0.0221 mmol]&{LB#MC 03 2 b[14.4 mg, 0.0289 mmoll%51=,

£EYMCO032a

'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.3 Hz), 4.39 (2H, ddd, J =13.9, 7.1, 4.4 Hz), 3
.00 (1H, d, J =10.7 Hz), 2.88-2.77 (2H, m), 2.67 (1H, dd, J = 13.2,
4.4 Hz), 2.50-2.46 (3H, m), 2.31-2.25 (2H, m), 2.16-2.00 (5H, m), 1.9
8-1.48 (12H, m), 1.39-1.21 (3H, m), 1.07 (3H, d, J = 6.3 Hz), 0.62 (3
H, s).
Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498,40 (M+H)
LEYC0O032b
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 7.0 Hz), 4.42-4,33 (2H, m), 3.03 (1H, d, J = 11.7
Hz), 2.93 (1H, d, J = 11,7 Hz), 2.86 (1H, dd, J = 12,2, 3.4 Hz), 2.6
9-2.60 (2H, m), 2.50-2.25 (6H, m), 2,09-2,00 (4H, m), 1.93-1.25 (14H,
m), 1.06 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498.40 (M+H)
(=11 1]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((29)-1-(3- (Y 7). A O A FI)-3-E K
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[0505]

[0506]

[0507]

[0508]

[0509]

OF Y ERYIU-1-4)L) TANRY-2-4)L)-Ta- X F)LA V% & RO-4H-4
VTV TU)IFI)TU)AAFLYYoanFFU-1,3-TUF )L (
LE&WMCO034a, LEHMCO34b) ODERK
&Y (2 a) [100 mg, 0.137 mmoll& 3 — (P 7IAOXFIL)ERY D
— 3 —F—LiEELE [50 mg 0.267 mmol]l% HEME S LT, EMERI 108

EEARICKRIGIEDZET, 8HWC 034 al8.2mg, 0.017 mmoll & &

C0O034b[3.7 mg, 0.0077 mmol]%=1E7=,

L&E¥C034a

'H-NMR (CD,0D) &: 6.33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz

), 5.85 (1H, t, J = 55.9 Hz), 5.29 (1H, dd, J = 2.4, 1.0 Hz), 4.35 (1

H, t, J =5.9 Hz), 4.16-4.10 (1H, m), 2,90-2,75 (3H, m), 2.54-2.42 (4

H, m), 2.32-2.18 (2H, m), 2.07-1.99 (3H, m), 1.94-1.24 (18H, m), 1.06

6.3 Hz), 0.61 (3H, s).

Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480.45 (M+H)

L&E¥C0345b

'H-NMR (CD,0D) & : 6.33 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 11.2 Hz

), 5.84 (1H, t, J =55.9 Hz), 5,29 (MH, t, J =1.2 Hz), 4.35 (1H, t,
= 5.9 Hz), 4.16-4.10 (1H, m), 2.88 (1H, dd, J = 12,4, 3.2 Hz), 2.67

(3H, d, J

-2.40 (6H, m), 2.26 (1H, dd, J = 13.4, 7.1 Hz), 2.15 (1H, t, J = 11.2
Hz), 2.09-1.98 (2H, m), 1.91-1.22 (17H, m), 1.04 (3H, d, J = 6.3 Hz)
, 0.61 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480.35 (M+H)
[=rEFI1 1 2]
(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((28)-1-(3- (¥ 7). F O X FI)-3-k KO
FUERYIU-1-4)V) FONRY-2-4 )V)-Ta- A F)VZF V% £ KO-4H-1 >
TV ) TF)IFYTFT)vroa~FYU-1,3-TUF - (tkE¥WCO0 3
a, £t&MC035b) DA
&t (2b) [116.1 mg, 0.162 mmol]l& 3 — (74T AFIL)ERY
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[0510]

[0511]

[0512]

[0513]

[0514]

Vv —3—F—JVIEEIR [70.0 mg 0.373 mmol]% HFEME & LT, EMEHI1
08 EEMRICKRIEETEZZET, (LEHMCO3 5 allb.5mg, 0.033 mmolle
ItE&#MC O35 b[15.0 mg, 0.032 mmol]%F7/=,

LE®HCO35a

TH-NMR (CD,0D) &: 6.22 (1H, d, J = 11,2 Hz), 5.89 (1H, d, J = 11,2 Hz
), 5.89 (1H, t, J = 56.0 Hz), 4,07-3,96 (2H, m), 2.84 (1H, dd, J = 11
.5, 4.1 Hz), 2.67-2,55 (2H, m), 2.49-2.35 (2H, m), 2,29-2,04 (7H, m),
2.01-1.21 (19H, m), 1.02 (3H, d, J = 6.3 Hz), 0.60 (3H, s).

Exact Mass = 467,32 (C27H43F2N03) Obs. mass = 468,35 (M+H)
tEYMCO35b

'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.88 (1H, d, J = 11.2 Hz
), 5.85 (1H, t, J =56.0 Hz), 4.06-3.94 (2H, m), 2.83 (1H, dd, J = 11
.5, 3.7 Hz), 2.59 (TH, dd, J = 13.2, 3.4 Hz), 2.46-1.50 (28H, m), 1.3
7-1.25 (3H, m), 1.02 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 467.32 (C27H43F2N03) Obs. mass = 468.35 (M+H)

[=rEHIT 1 3]
(1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((28)-1-(3- (Y 7 /LA O X FJ))-3-E KO
FUOERYIU-1-A4)L) FORY-2-A )V)-Ta- A FIVF V% & RO-4H-1 >
FU-b-A )VFU)IF)FU)2-AF Ly oanttr-1,3-IF—)L (b
a®mC036a, LEHMCO36b) DERK

£&% (2c¢) [100mg 0.137 mmol]l& 3 — (Y7 A AXFIIERY IV
— 3 —F—JUIEEEIE [49.8 mg 329 mmol]% HFEME L LT, EEhI1 08 &
BERRICRIGIEZZET, AW C 036 all7.0 mg, 0.0354 mmol]l&fbE
#CO36b[14.5 mg, 0.030 mmoll%&E7,
L&Y C036a

"H-NMR (CD:0D) &: 6.27 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.84 (1H, t, J = 57.0 Hz), 5.06 (2H, d, J = 6.3 Hz), 4.40 (2H, ddd
, J =141, 7.1, 4.4 Hz), 2.86 (1H, dd, J = 12.2, 3.4 Hz), 2.80 (2H,
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[0515]

[0516]

[0517]

[0518]

[0519]

d, J=11.7 Hz), 2.68 (1H, dd, J = 13.4, 4.1 Hz), 2.56 (1H, dd, J =1
1.7, 3.2 Hz), 2.51-2,45 (3H, m), 2.33-2.20 (3H, m), 2.10-2,00 (2H, m)
, 1.94-1.26 (14H, m), 1.07 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480,40 (M+H)
L&E¥HCO0366b
TH-NMR (CD,0D) &: 6.28 (1H, d, J = 10.7 Hz), 5.93 (1H, d, J = 10,0 Hz
), 5.81 (1H, t, J =55.0 Hz), 5.06 (2H, d, J = 7.0 Hz), 4.45-4.36 (2H
, m), 3.01-1.99 (16H, m), 1,94-1.29 (14H, m), 1.07 (3H, d, J = 6.3 Hz
), 0.65 (3H, s).
Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480.40 (M+H)
[ErEHI114]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((2S)-1-(3-& KAF T -3-X FIL EXR )
Tu-l-A) TanRY-2-A V) -Ta- A FILF VS RO-dH-1 VT -4-1 1)
FU)IFIVTFV)A-AFLryyiansty-1,3-Y4—)L (b&#Co03
7a, EEMCO37b) DEMRK
& (2a) [90 mg, 0.123 mmol]lE 3 —XFILERY IV =3 —F—JL
[42 mg, 0.365 mmol]ZHFEME L LT, EfEHI1 08 EARICRHBIESZ
ET, EEHWC 037 al8. 1 mg, 0.018 mmol]l&{LE¥C 037 b[10.2 mg,
0.023 mmo 1% 18 /=,
LEMCO037a

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11.0 Hz
), 5.28 (1H, s), 4.34 (1H, t, J = 5.9 Hz), 4.12-4,.06 (1H, m), 2.87 (1
H, dd, J =12.3, 3.0 Hz), 2.51 (1H, dd, J = 13.3, 3.2 Hz), 2.28-1.21
(24H, m), 1.18 (3H, s), 1.03 (3H, d, J = 6.4 Hz), 0.59 (3H, s).
LEHMCO37b

'H-NMR (DMS0-D6) &: 6.19 (1H, d, J = 11.4 Hz), 5.98 (1H, d, J = 11.4
Hz), 5.22 (1H, d, J = 1.4 Hz), 4.88 (1H, d, J = 5.0 Hz), 4.75 (1H, d,
J =1.8Hz), 4.56 (MH, d, J = 3.7 Hz), 4.25-3.95 (3H, m), 2.79 (1H,
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[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

dd, J = 11.0, 4.0 Hz), 2.36 (1H, d, J = 13.7 Hz), 2.18-1.15 (23H, m),
1.11 (3H, s), 0.96 (3H, d, J = 6.4 Hz), 0.52 (3H, s).

[EfEFI115]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-&E FAF T -3-XA FI EXR

I -4 ) Fany-2-1)V)-Ta- X FIF V% & RO-4H-4 > F > -4-4

DF)IFIVF)T7aNFHU-1,3-UF =)L (bE#HC 03 8) DERK
&% (2 b) [50 mg, 0.070 mmol]l& (R) —3 —AFIER)TIV -3

—Z—JLiEEEIE [30 mg, 0.198 mmoll% HEMEE LT, EHEF 1 &RAKRIC

RiGEIHE22ETEE®WC O3 8[13.9 mg, 0.032 mmol]%1S7=,

'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.88 (1H, d, J = 11,2 Hz

), 4.05-3.94 (2H, m), 2.83 (1H, dd, J = 12,2, 3.9 Hz), 2.59 (1H, dd,

J =13.2, 3.4 Hz), 2.42-2,13 (7H, m), 2,07-1,21 (21H, m), 1.18 (3H, s

), 1.03 (3H, d, J = 6.3 Hz), 0.60 (3H, s).

Exact Mass = 431,34 (C27H45N03) Obs. mass = 432,30 (M+H)
[ErEHI116]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-& KA F T -3-A FIL EXR

DI U-1-A ) FTanRy-2-1)V)-Ta- X FI A V7% RO-4H-1 > FV-4-4

JFNIF)FU)voankthy-1,3-UF—)L (L&¥WC039) DERK
&Y (2b) [50 mg, 0.070 mmol]& (S) —3—AFIERYI V-3

—Z—J)b [30 mg, 0.198 mmol]ZHFEME L LT, EEH 1 EARICRIES

#2322 ETIEEYWC 03 9[10.9mg, 0.025 mmol]%157=,

TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.88 (1H, d, J = 11.2 Hz

), 4.06-3.95 (2H, m), 2.83 (1H, dd, J =12.2, 3.4 Hz), 2.59 (1H, dd,

J =13.2, 3.4 Hz), 2.40 (1H, dd, J = 13,2, 3.4 Hz), 2.31-1,20 (26H, m

), 1.18 (3H, s), 1.03 (3H, d, J = 6.3 Hz), 0.60 (3H, s).

Exact Mass = 431,34 (C27H45N03) Obs, mass = 432, 30 (M+H)
[Eref117]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-E KAF T -3-X FIL ER
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[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

DI U-1-AN) TRy -2-4))-Ta- A FIF V& & FO-dH-14 » F-4-4
VFV)IFIFTVI2-AFLrioantdy-1,3-UF—) (lk&#WCO
40) ODEK

It&¥ (2 c) [650 mg, 0.069 mmoll& (R) —3—AFIERYIY -3
—Z—JU [30 mg, 0.198 mmol]%E HFEMEE LT, Rehl1 &BERICRIGS
H252&TIEEYWC 04 0[7.3mg, 0.016 mmol]l%1F7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.90 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4,43-4,35 (2H, m), 2.85 (1H, dd, J = 11,
7, 3.4 Hz), 2.67 (1H, dd, J = 13.2, 4.4 Hz), 2.48 (1H, dd, J = 13.2,
3.9 Hz), 2.43-2.25 (6H, m), 2.10-1.90 (5H, m), 1.76-1.21 (15H, m), 1.
18 (3H, s), 1.03 (3H, d, J =6.3 Hz), 0.60 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,35 (M+H)

[ErEfI1 18]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-E KAF L -3-X FIL ER
VI U-1-AN) FaRY-2-4))-Ta- A FIF V& £ FO-dH-14 T -4-4
VFV)IFUFTVI2-AFL v oantdy-1,3-UF - (lk&#WCO
41) OB

&Y (2 c) [50 mg, 0.069 mmol]& (S) —3—AFIERYTIY—3
—7Z4—JU [30 mg, 0.198 mmol]Z HFEMEE LT, Eehl1 &BERICRIGS
#5352 THEEHCO04 1[8.2 mg, 0.018 mmol]l&E B/,
H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4.42-4,36 (2H, m), 2.85 (1H, dd, J = 12,
2, 3.4 Hz), 2.67 (MH, dd, J = 13.2, 4.4 Hz), 2,48 (2H, dd, J = 13.4,
3.7 Hz), 2.31-2.25 (4H, m), 2.15-1.88 (6H, m), 1.68-1.21 (14H, m), 1.
18 (3H, s), 1.03 (3H, d, J =6.3 Hz), 0.62 (3H, d, J = 14,6 Hz).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,35 (M+H)

[ErEHI1 1 9]
(1R, 3S,2)-5-(2-((1R, 3aS$, 7aR, E)-1-((28)-1-(3-T FI-3-E FOF T EXR)
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[0533]

[0534]

[0535]

[0536]

[0537]

Iu-l-AI)TRRY-2-4 ) Ta- A FIF VS RO-4H-4 7 -4-1 V)
FO)IFIVTFU)4-XAF Lo oanktiy-1,3-U4—) (La&#C o4
2a, {tEMC0O042b) ODEMK

ta¥ (2 a) [100 mg, 0.137 mmol]l& 3 —ITFIERY Y Y -3 —F—
JU[40 mg, 0.310 mmol]ZE HFEMEE LT, EHERFI1 08 EEARICKREIES
ZET, bAWC042all18.0 mg, 0.041 mmol]l&{EE¥WC 04 2b[5.7m
g, 0.012 mmol]1%&187=,
L&E¥C042a

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,0 Hz
), 5.28 (1H, s), 4.34 (1H, t, J =5.9 Hz), 4,14-4,10 (1H, m), 2.86 (1
H, dd, J = 12,6, 3.0 Hz), 2.51 (2H, dd, J = 13.0, 3.0 Hz), 2.25 (3H,
dd, J = 13.3, 6.4 Hz), 2.10-1.85 (8H, m), 1.73-1.25 (15H, m), 1.03 (3
H, d, J =6.4Hz), 0.89 (3H, t, J = 7.5 Hz), 0.59 (3H, s).

Exact Mass = 457,36 (C29H47N03) Obs. mass = 458.25 (M+H)
L&E¥C042b

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,0 Hz), 6.08 (1H, d, J = 11.4 Hz

), 5.28 (1H, s), 4.34 (1H, t, J = 5.9 Hz), 4,15-4,07 (1H, m), 2.86 (1
H, dd, J = 12.3, 4.6 Hz), 2.51 (1H, dd, J
(5H, m), 2.07-1.20 (22H, m), 1.03 (3H, d, J = 6.4 Hz), 0.90 (3H, t, J
= 7.5 Hz), 0.59 (3H, s).
Exact Mass = 457.36 (C29H47N03) Obs. mass
[=HEfI1 2 0]
(1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((28)-1-(3-X hF I -3-XA FIERY T
V-l-4)) FanRy=2-A J)-Ta- A FI A VS RO-dH-4 VFv-4-4 ) F
NIFVTU)A-XAFLrvioantdy-1,3-IF—)L (La&¥HC 043
a. t&%HC043b) DA

£&% (2a) [100 mg, 0.310 mmol]& 3 — X hF ¥ —3—XFJERY Y
> [40 mg, 0.310 mmollxHHEMEE LT, EHEHI1 08 EARKICKIGI &

13.3, 3.2 Hz), 2.42-2.20

458.25 (M+H)
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[0538]

[0539]

[0540]

[0541]

[0542]

52Z2&T, EEHC043alb.2 mg, 0.011 mmol]l&{b&E#HC 04 3 b[18.5
mg, 0.040 mmol]%& B/,
£EYWC043a

TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,4 Hz), 6.08 (1H, d, J = 11,0 Hz
), 5.28 (1H, s), 4.34 (1H, t, J = 5.9 Hz), 4.15-4,10 (1H, m), 3.22 (3
H, s), 2.86 (1H, dd, J = 11,9, 3.7 Hz), 2,51 (1H, dd, J = 13,5, 3.4 H
z), 2.42 (1H, br s), 2.28-2.20 (5H, m), 2,07-1,87 (6H, m), 1.68-1,21
(13H, m), 1.17 (3H, s), 1.02 (3H, d, J = 6.4 Hz), 0.59 (3H, s).

Exact Mass = 457,36 (C29H47NO3) Obs. mass = 458,25 (M+H)
tE¥MCO043b

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,4 Hz
), 5.28 (1H, d, J = 0.9 Hz), 4.34 (1H, t, J = 5.7 Hz), 4.13-4.08 (1H,
m), 3.20 (3H, s), 2.86 (1H, dd, J = 12.1, 4,3 Hz), 2.58-2.48 (2H, m)
, 2.35-2.20 (4H, m), 2.07-1.21 (20H, m), 1.17 (3H, s), 1.03 (3H, d, J
= 6.4 Hz), 0.59 (3H, s).
Exact Mass = 457.36 (C29H47N03) Obs. mass = 458.25 (M+H)

(=12 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((28)-1-(3-T FJL-3-E RAF L ERY Y
V-l=A W) TANRY 2= )V)-Ta- A FLF VS RO-dH-A VT -4~ ) T
NIFVFU)VoAnFFhy-1,3-YF— LAY (C04 4 a, LEWC
044b) OB

&% (2b) [100 mg, 0.139 mmol]E& 3 —TFILER)IY -3 —F—
JU[40 mg, 0.310 mmol]Z=HFEME L LT, EfEH1 08 LAKRKICKRIGIES
ZET, bW C 044 al15.8 mg, 0.035 mmol]l& L& C 044 b[7.5m
g, 0.017 mmol]%&8 7=,
LEWMC 044 a

'H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11.0 Hz
), 4.06-3.95 (2H, m), 2.84 (1H, dd, J = 12.3, 3.2 Hz), 2.59 (1H, dd,
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[0543]

[0544]

[0545]

[0546]

[0547]

J =13.3, 3.7 Hz), 2.40 (1H, dd, J = 13.5, 3.4 Hz), 2.29-1.20 (27H, m
), 1.03 (3H, d, J =6.4Hz), 0.89 (3H, t, J =7.3 Hz), 0.60 (3H, s).
Exact Mass = 445,36 (C28H47N03) Obs. mass = 446, 30 (M+H)
EYMCO044b

TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,4 Hz), 5.88 (1H, d, J = 11,0 Hz
), 4.06-3.95 (2H, m), 2.83 (1H, dd, J = 12,0, 4.0 Hz), 2.59 (1H, dd,
J =14,0, 4,0 Hz), 2.42-1,21 (33H, m), 1,03 (3H, d, J = 6.4 Hz), 0.90
(3H, t, J =7.3 Hz), 0.60 (3H, s).
Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,30 (M+H)
[=rEfI1 2 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((28)-1-(3-X FF I -3-X F)LERY T
“1-A) FORY-2-A ) Ta- X FINF VS E RO-dM-A VFv-4-4 )TV
JIFYFU)LoaAnFHU-1,3-TI4—)L (k&EHCO0456a, LEYCO
45b) OEMK
&% (2b) [100 mg, 0.139 mmol]l& 3 —X MF L —3—XFIER)Y
> [40 mg, 0.310 mmol]Z HFEME L LT, EfEHI1 08 EAMKICRIGI
22&T. LEYWCO045al6.5mg, 0.015 mmol]&{b&#C 045 b[18.4
mg, 0.041 mmol]l%787=,
LEYCO045a
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.88 (1H, d, J = 11,0 Hz
), 4.06-3.95 (2H, m), 3.22 (3H, s), 2.83 (1H, dd, J = 12,1, 3.9 Hz),
2.59 (1H, dd, J = 13.3, 3.7 Hz), 2.40 (2H, dd, J = 13.3, 3.7 Hz), 2.2
6-2.11 (6H, m), 2.07-1,51 (17H, m), 1.37-1.19 (4H, m), 1,17 (3H, s),
1.02 (3H, d, J = 6.4 Hz), 0.59 (3H, s).
Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,30 (M+H)
&% C045b
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.88 (1H, d, J = 11,0 Hz
), 4.06-3.95 (2H, m), 3.21 (3H, s), 2.83 (1H, dd, J = 11.0, 4.6 Hz),
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[0548]

[0549]

[0550]

[0551]

[0552]

2.59 (2H, dd, J = 13.7, 3.7 Hz), 2.57-2.52 (2H, br m), 2.40 (1H, dd,
J =13.5, 3.4 Hz), 2.30-1.21 (26H, m), 1.17 (3H, s), 1.04 (3H, d, J =
6.4 Hz), 0.60 (3H, s).
Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,30 (M+H)
[=HEHI1 2 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((28)-1-(3-T FJL-3-E ROF L R ¥
V-l=A) FanRy-2-4))-Ta- X FIA VS RO-H-4 v FV-4-4 ) F
NIF)TU)2-AFLvIoaAnFFU-1,3-UF—)L (CO046a. 1t
AMC046b) DA
£&Y (2c¢) [100 mg, 0.137 mmoll& 3 —TFILERY I Y -3 —F—
JU[60 mg, 0.464 mmollxHFEWEE LT, EHEHI1 0 8 EAMKICKIEIE S
Z&ET, bBYWC046al16.8 mg, 0.037 nmol]&{EEHC 04 6 b[15.3
mg, 0.033 mmoll%x7B7-,
LEMC 046 a
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11.2 Hz

), 5.05 (2H, d, J = 6.8 Hz), 4.43-4,33 (2H, m), 2.85 (1H, dd, J = 12,

2, 3.4 Hz), 2.67 (1H, dd, J = 13.4, 4.1 Hz), 2.57-2.49 (1H, br m), 2,

48 (1H, dd, J = 10.0, 5.0 Hz), 2,31-1,88 (11H, m), 1.68-1.25 (16H, m)

, 1.03 (3H, d, J = 6.3 Hz), 0.89 (3H, t, J = 7.6 Hz), 0.60 (3H, s).

Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,35 (M+H)

L&Y C046b

"H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11.2 Hz

), 5.05 (2H, d, J = 6.8 Hz), 4.45-4,35 (2H, m), 2.85 (1H, dd, J = 11,

0, 3.8 Hz), 2.67 (1H, dd, J =13.2, 4,4 Hz), 2,48 (1H, dd, J = 13.2,

3.9 Hz), 2.42-2.25 (6H, m), 2.07-1.88 (6H, m), 1.76-1.21 (17H, m), 1.

03 (3H, d, J =6.3 Hz), 0.90 (3H, t, J =7.6 Hz), 0.60 (3H, s).

Exact Mass = 457,36 (C29H47NO3) Obs. mass = 458,35 (M+H)
[Efefl124]
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[0553]

[0554]

[0555]

[0556]

[0557]

(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((28)-1-(3-X b F T -3-X FI EXR) IV
“1-AW) FONRY-2-A)V)-Ta- X FINF VS RO-d-A VT U-4-4 ) TV
JIFVTV)-2-AFLroandyy-1,3-U4—)L (k&#HC047 a
. E&MC047b) DA

&Y (2 c) [100 mg, 0.137 mmol]& 3 — X MF> —3—AXFJERYY
> [60 mg, 0.464 mmol]Z=HFEMEE LT, Efefl1 08 LEAKRICKRMBI
58T, 1ELEHMCO047 all18.1 mg, 0.040 mmol]l&bEMC 04 7 b[14,
9 mg, 0.033 mmol]l%787=,
LE#HC047a
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.90 (1H, d, J = 11,2 Hz
), 5.05 (2H, t, J = 3.9 Hz), 4.42-4,36 (2H, m), 3.22 (3H, s), 2.85 (I
H, dd, J =12.0, 3.7 Hz), 2.67 (1H, dd, J = 13.4, 4.1 Hz), 2.48 (1H,
dd, J = 13.2, 3.9 Hz), 2.40-1.85 (12H, m), 1.70-1.20 (15H, m), 1.17 (
3H, s), 1.03 (3H, d, J = 6.3 Hz), 0.60 (3H, s).

Exact Mass = 457.36 (C29H47N0O3) Obs. mass = 458.35 (M+H)
tL&EMC047b

'H-NMR (CD;0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4.42-4.36 (2H, m), 3.20 (3H, s), 2.85 (1
H, dd, J =12.2, 3.9 Hz), 2.67 (1H, dd, J = 13.2, 4.4 Hz), 2.56 (1H,
s), 2.48 (1H, dd, J = 13.2, 3.9 Hz), 2.31-1.20 (28H, m), 1.17 (3H, s)
, 1.04 (3H, d, J =6.3 Hz), 0.61 (3H, s).
Exact Mass = 457,36 (C29H47NO3) Obs. mass = 458,35 (M+H)
[=HEfFI125]
(1R, 3S,Z2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(L 7A@ XA FIL) ER
I U-1-A ) TanRy-2-1)V)-Ta- X FIF* V4% & RO-4H-14 > F-4-4
DF)IFVTFU)4-XAF Lo oanitd-1,3-UF—)L (b&#¥CO
48) DA

ite¥ (2a) [90 mg, 0.123 mmol]le& (S) —3 (74O XFI) E
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[0558]

[0559]

[0560]

[0561]

[0562]

R iEReE (CAS Registry No. 2227197-58-0) [90 mg, 0.524 mmol]%
HEMEE LT, EEGT EERICRIGIEZ & THEEWC 04 8[6.0 mg
, 0.013 mmol]1%&B /=,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.77 (1H, td, J =56.7, 4.7 Hz), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4
.34 (1H, t, J = 5,9 Hz), 4.15-4,09 (1H, m), 3.05-2.70 (3H, m), 2,51 (
1H, dd, J =13.7, 3.4 Hz), 2.42 (1H, d, J = 9.8 Hz), 2.30-2.15 (3H, m
), 2.10-1,96 (4H, m), 1.91-1.21 (18H, m), 1.04 (3H, d, J = 6.3 Hz), 0
.61 (3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,50 (M+H)
[EmEfFI126]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((§)-1-((S)-3- (Y 7 A B X FIL)ERY
Tu-l-A) TanRY-2-A V) -Ta- A FILF VS RO-dH-1 VT -4-1 1)
FUIIFYFV)-2-XFLrooandhy-1,3-I4—)L (k&#HC 04
9) DEMK
fe&% (2 c) [50 mg, 0.069 mmoll& (S) —3 (Y7iAO0XFIL) E
R T VIBHIEI50 mg, 0.291 mmol]l% HEME & LT, EEH 1 &BRRICK
IS ETHEEHC 04 9[5.3 mg, 0.011 mmol]l&E /=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (2H, d, J = 11,2 Hz
), 5.74 (2H, td, J = 56.5, 5.0 Hz), 5.05 (2H, d, J = 7.3 Hz), 4.45-4,
35 (2H, m), 2,92-2.82 (2H, m), 2.69-2.61 (2H, m), 2.48 (1H, dd, J =1
2.9, 4.1 Hz), 2.31-1,21 (28H, m), 1.02 (3H, d, J = 6.3 Hz), 0.61 (3H,
s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,50 (M+H)
[Eef127]
(1R, 2, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-( T4 B A FI )
ERYDU-1-4 ) TONRY-2-()L)-Ta- A FIF I H & KO-dH-14 VT -
A )T )IFIVTU)2AFN-4-AF Lo oandFo-1,3-UF—)
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[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

(ItE¥®MCO050) DERK

&% (2 g) [50 mg, 0.067 mmoll& (S) —3 (740X FIL) E
~R1)JVIEREIEI50 mg, 0.291 mmol]A& HHEME S LT, 1 EAFRICK
NI EBZETEEHCO50[6.0 mg, 0.013 mmol]l&1E/=,

TH-NMR (CD,0D) &: 6.33 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.74 (1H, td, J = 56.8, 4,9 Hz), 5,22 (1H, d, J = 2,0 Hz), 4,22 (1
H, d, J =3.4Hz), 3.72 (1H, td, J = 8.2, 4,2 Hz), 2,92-2,80 (2H, m),
2.64-2,57 (2H, m), 2.27 (1H, dd, J = 12,2, 2.9 Hz), 2,21-1.93 (7H, m
), 1.81-1.20 (17H, m), 1.03 (3H, d, J = 7.1 Hz), 1.02 (3H, d, J = 6.5
Hz), 0.59 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478.50 (M+H)
(=R 28]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2- 7). A0 TFI ) E
RYTDU-1-4)V) TRV -2-4 JL)-Ta- A FILA V& & RO-4H-1 VT -4~
AVTF)IFIVF)VIA~nFHU-1,3-OF—)L (E&¥YWCO051) &
5%

It&# (2b) [50 mg, 0.070 mmoll& (R) —3— (2, 2—y7)L40O
IFIL) ERY I VIGHELIEI35 mg, 0.189 mmol]l% HFEME & LT, HHEH 1
EARICRINIHEZZETEEMC OS5 1[12,2 mg, 0.026 mmol] &S| 7,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 6.10-5.79 (2H, m), 4.06-
3.95 (2H, m), 2.90-2,81 (2H, m), 2,70-2,60 (1H,m), 2.59 (1H, dd, J =
13.7, 3.7 Hz), 2.41 (1H, dd, 13.3, 3.2 Hz), 2.27-2.13 (3H, m), 2,07-1
.47 (20H, m), 1.37-1.20 (3H, m), 1.02 (3H, d, J = 6.4 Hz), 0.60 (3H,
s).

Exact Mass = 465,34 (C28H45F2N02) Obs. mass = 466, 25(M+H)

(=R 29]

(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S$)-1-(($)-3-(1, 1-Y 74O T FI)
EXYIU-1-4 1) Fany-2-1)V)-Ta- X FIF V& KO-dH-4 T -
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[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

b4 )V FU)IFYFTV)4-AFLrooanktty-1,3-YF—)L (k&Y
C052) &K
&Y (2a) [90 mg, 0.123 mmol]& (S) —3— (1, 1=227)07F0
IFI) EXRYIVIERE [100 mg, 0.539 mmol]lZ HFEMEE LT, EHER
1 EARICRIBIEZZETIEEHMC 05 2[13.9 mg, 0.029 mmol]&B7/=,
TH-NMR (CD,0D) & : 5.85 (1H, d, J = 10.7 Hz), 5.63 (1H, d, J = 11,2 Hz
), 4.82 (1H, dd, J = 2.4, 1.5 Hz), 3.88 (1H, t, J = 6.1 Hz), 3.70-3.6
0 (1H, m), 2.78 (1H, d, J = 8.3 Hz), 2.57 (MH, d, J = 11.7 Hz), 2.41
(1H, dd, J =12,0, 3.7 Hz), 2,15 (1H, dd, J = 12,7, 2,9 Hz), 2.05 (1H
, dd, J =13.2, 3.4 Hz), 1.94-1.53 (9H, m), 1.46-0.80 (22H, m), 0.60
(3H, d, J =6.8 Hz), 0.16 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass
[ErEfI1 301
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(1,1-T 74O T FI) E
RYIU-1-A)V) TANRY-2-4 JV)-Ta- X FILA UV H & RO-4H-1 TV -4-
AVTFVIIF)TU)-2-xFLrvoankyy-1,3-UF—)L (ILEa¥C
053) DA
&Y (2 c) [50 mg, 0.069 mmol]l& (S) —3— (1, 1=227)0740
IFI) EXRYIVIEEEE [50 mg, 0.269 mmol]lZ HFEMEE LT, EHER
1 EARICRBIEZ & TEE®C 05 3[7.8 ng, 0.016 mmol] %187,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.5 Hz), 4.43-4,35 (2H, m), 3.20 (1H, d, J = 10.7
Hz), 2,99-2.93 (1H, m), 2.90-2,81 (1H, m), 2.69-1.94 (12H, m), 1,88-
1.49 (13H, m), 1.40-1,20 (4H, m), 1,06 (3H, d, J = 6.8 Hz), 0.63 (3H,
s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478,50 (M+H)
(=B 13 1]
(1R, 28, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(1, 1-¥ 7 ) AT F

478. 50 (M+H)
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[0575]

[0576]

[0577]

[0578]

WYERY T U-1-4 ) FaNRy-2-1)V)-Ta- X FIF U H & RO-dH-4 > F
VA A )TFU)IF)TFTU)2-AFI-4-AF LI yanFt-1,3-TF
—J)L (It&¥HWCO054) DERK

Ita¥ (2 g) [50 mg, 0.067 mmoll& (S) —3— (1, 1—=<7)40
IFI) ERYIVIEERIE [50 mg, 0.269 mmol]lEHHEMEE LT, EHEH
1 EABFRICRIGIETZETIEEYWCO54[8.0 mg, 0.016 mmol]%&1S7=,
'H-NMR (CD;0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.72 (1H, td,
J=8.1, 4.2 Hz), 3.13 (1H, d, J = 9.3 Hz), 2.87 (2H, d, J = 12,2 Hz)
, 2.59 (1H, dd, J =13.7, 3.9 Hz), 2.43 (1H, d, J = 12,2 Hz), 2.31-1.
98 (9H, m), 1.89-1.17 (27H, m), 1.04 (3H, d, J = 6.3 Hz), 1.04 (3H, d
, J =6.8 Hz), 0.60 (3H, s).
Exact Mass = 491,36 (C30H47F2N02) Obs. mass = 492,55 (M+H)

[=rEFI1 3 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-(1, 1-TY 7)L.4AO0TFI ) EXRY)
Tu-1-A)TANRY-2-A ) -Ta- X FILA VS RO-4H-4 VT -4-1 1)
FO)IFIVFTV)2-AF Lo yanitthy-1,3-I4—)IL (k&¥WCO05
5) O&ERK

ity (2c) [95.0 mg, 0.130 mmoll&4 — (1, 1 =740 FI
) BRI VIERRIE [75.0 mg, 0.404 mmol]% HEMEE LT, EHEHI1 &
FERICRIGI TS ETIEEYWC 05 5[25.0 mg, 0.0523 mmol]% 157,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4.43-4.35 (2H, m), 3.15 (1H, d, J = 11.7
Hz), 2,98-2,83 (2H, m), 2.67 (1H, dd, J = 13.4, 4.1 Hz), 2.48 (1H, d
d, J =13.2, 3.9 Hz), 2.39-1.92 (9H, m), 1.86-1.23 (19H, m), 1.04 (3H
, d, J =6.3Hz), 0.61 (3H, s).
Exact Mass = 477.34 (C29H45F2N02) Obs. mass =478.45 (M+H)

[Z=HEHI1 3 3]
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[0579]

[0580]

[0581]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-(2,2-T 7). A O T FI ) ER
DI U-1-A W) TR Y-2-1)V)-Ta- A FIF V& & FO-dH4-14 » F-4-4
VF)IFYFU)2-AF Ly oankyy-1,3-UF4—)L (b&¥CO
59) &KX

It&# (2c) [95.0 mg, 0.130 mmol]l&4 — (2, 2—=YT7)LABITFIL
) ERY I VIGEEE [75.0 mg, 0.404 mmol]lEHFEMESE LT, =M1 &
FERICRIBIEDZZETEEWC 05 9[32.1 mg, 0.0672 mmol]%& 1B 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.99 (2H, tt, J = 57.0,
5.0 Hz), 5.92 (2H, d, J = 11.0 Hz), 5.05 (2H, d, J = 8.0 Hz), 4.43-4,
35 (2H, m), 3.43 (1H, d, J =12.7 Hz), 2,87-2.57 (6H, m), 2.48 (1H, d
d, J=13.4, 4.1 Hz), 2.32-2.25 (2H, m), 2.09-1.96 (5H, m), 1.90-1.28
(16H, m), 1.10 (3H, d, J = 6.3 Hz), 0.64 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass =478.45 (M+H)

(=1 34]
(1R, 38, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- X FIL-1-((S)-1-F LK"Y / FO/IR V-
-MW)F U/ RO-d-A VT V-4 YT U)IFITV)AXFL VY
ANFH2-1,3-UF =)L (tEHMD OO0 1) DEHK
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[1E42]

/
C/(
TBSO™ oTBS

7a

Y

Pd(PPhs),,
toluene, EtzN

[0582] L7z 1
£ &# 6 c[437.6 mg, 0.991 mmoll& EJLARY >[0.26 mL, 3.0 mmoll% HF
MEE LT, EEFIO2TIRT EEAKICKRIEIEZ I &T, 4-((29)-2-((1R,
3aS,7aR, E)-4-(F7OEXFL V)-Ta-X FIA V% b RO-H-4 ¥ FV-1-4
V)7 EILRY) Y (b&¥W3d0 1) [317.6 mg, 0.891 mmol]%&1S 7

[0583] T2
Ti21 TEAEE%W3d0 1[38 ng, 0.107 mmoll& /L& 7 a [53.2 mg, 0
44 mmol] . FRSFR (MYTZZWKRRT 1Y) 5T 9 4 (0) [15
.0 mg, 0.013 nmol] ZAWT., EEFIO 2TiE2, TRILEAKRICULET S
ZET, Ek&¥WD OO0 1[7.7 mg, 0.019 mmol]l%1F7/=,

[0584] 'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.89 (1H, s), 4.34 (1H, t, J =5.9
Hz), 4.14-4.08 (1H, m), 3.76-3.66 (5H, m), 2.86 (1H, dd, J = 12.0, 3
.7 Hz), 2.72-2.64 (3H, m), 2.53-2,40 (5H, m), 2.27-2.16 (3H, m), 2.11
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[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

-1.98 (3H, m), 1.93-1.84 (4H, m), 1.79-1.25 (12H, m), 1.08-1.06 (1H,
m), 1.05 (3H, d, J = 6.0 Hz), 0.60 (3H, s).
Exact Mass = 415,31 (C26H41N03) Obs. mass = 416, 40 (M+H)

[ErEHI1 351
(1R, 2§, 3§, 2)-2- X FJL-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-F LK
) 7any2-4)\V)F s RO-dH-4 VFU-4-4 ) FTV)ITF ) FT)-4
-AFlLrvioandyy-1,3-UF - (bE¥®YWD 00 2) DA

EHeFl1 34T TEAIEE®W3d0 138 mg, 0.107 nmoll& L& 7
b [65.7 mg, 0.146 mmol]l , FhSFRX (MY TTZIKRRT 1) 85T
» L (0) [15.0 mg, 0.013 mmol] ZFWT, EMEMO 2TE2, T3 &
BARRICAETZ & T, bEHD 00 2[2.6 mg, 0.006 mmoll%xE7=,
'H-NMR (CD30D) &: 6.33 (1H, d, J = 11,2 Hz), 6.09 (1H, d, J = 11.2 Hz
), 5.22 (1H, d, J = 2.4 Hz), 4.89 (TH, s), 4.22 (1H, d, J = 3.4 Hz),
3.75-3.61 (6H, m), 2.87 (1H, d, J =12.7 Hz), 2.59 (1H, dd, J = 13.7,
4.4 Hz), 2.54-2.46 (2H, m), 2.25 (3H, dd, J =12.2, 2.9 Hz), 2.17 (1
H, dd, J = 13.4, 8.1 Hz), 2.06-1.21 (14H, m), 1.03 (3H, d, J = 6.6 Hz

), 1.03 (3H, d, J = 7.0 Hz), 0.59 (3H, d, J = 7.3 Hz).
Exact Mass = 429,32 (C27H43N03) Obs, mass = 430,40 (M+H)
[EmEfFI136]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((S)-1-FEJLKR Y / TO/ > -2-
AIV)-FIH e RO-4H-A VT V-4 ) TU)ITF)Tv)oranFki -]
3=V F = (IbEMD004) OEK
&% (2 b) [50 mg, 0.07 mmoll& EJLARY > [0.05 mL]% HFEME &
LT, EfEf1 ERARICRIGIEZZETEEMDO004[9.2 mg, 0.023 mm
ol]Z1F7,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.88 (1H, d, J = 11,2 Hz
), 4.12-3.95 (2H, m), 3.72-3.61 (4H, m), 2.83 (1H, dd, J = 13.4, 3.7
Hz), 2.59 (1H, dd, J = 13.4, 3.7 Hz), 2,53-2.49 (2H, m), 2.40 (1H, dd
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[0591]

[0592]

, J =13.7, 3.4 Hz), 2.28-2.13 (5H, m), 2.06-1.21 (17H, m), 1.03 (3H,
d, J =6.3Hz), 0.59 (3H, s).

Exact Mass = 403.31 (C25H41N03) Obs. mass = 404,30 (M+H)

(=1 37]

(1R, 35, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((S)-2-(Y 7 A O A FI) EI
Y ) TAnRY-2-4)V)-Ta-AFIA VS KO-V FV-4-4 1) FTV)
IFYTFU)4-AFLriankto-1,3-Ux—)L (k&#HD0O005) @

=17
[1£43]
Step 1 Step 2 Step 3
Boc BOC
Swern oxid. DAST HCI-Dioxane
Oy T EJY — EJY — Eg
3d03 3d04 3d05 3d06

N

ot Step 4 [;1\/F K,COs, DMF
F 2 3

3d06

Step 5 TBAF, THF

TBso™ OTBS

2a
T2l
— 7 8CTITHETF. BIbAFHYIL[0.6 oL, 7 mollDOT/OOX% ViR
L9 mLlIC, U AF I ZRIIEFS RO nL, 14 mmol]lD Ty Oa x4 Viakl4
mL]1ZmA T, BEEWERUCRET O9BIBH L, COESYICt —
FIb— (S) —2— (EROFIAFI) BEILRYY—4-HLRFIL—
N (b&%H3d03) [1.0g, 4.6 mollO /OO X% VAR nL]1% 0N
Zlce TOREME—T8CTAENEBH LA, MJIFILTI V330
, 23 mmol]ZMA T, AURETILIC3 OoEBIH LA, RIGEE®WZO
CILFRL. BURETI OoMEBH LA, RIGEEMEKTITVFL,
HER T FI T L, BREZEKRE< /RS D LATEEL., BERRE
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[0593]

Lice BBEZVATNAZ LAY NI S 74 —THEL. t —TFIL—
(S) —2—FKRIINEILRYY—4—-HILRFIL—F (LEH3d04
) [0.72 g, 3.3 mmol]%&E7, (UNE= 73 %)
122

t—=TFI—(S) —2—FKRIIIWENKRIY—4—-AILERFIL—b (
t&#3d04) [0.72 g, 3.3 mmollDYyOOX% VidHk20 nL]1%0CIC
BEL. YIFIMTI/ BTN TAEY R (DAST) [1m, 7.57
mmo L1& A1 2 T —MEiBIR L, RISGSEEWEOCICAFIL, KTUVTVF L,
ToOOXAs v THE L, BREEEKREBY IR LATRIE BER
Ml BBEVVASINASLIOARNIS T4 —TREL., t—TFNL
—(S) —2— (INAFAEAXFI) BIKRIY—4—AILERFIL—F (
tE®M3d05) [0.58 g, 2.4 mmol]%&S7, (YX== 53 %)

[0594] T3

[0595]

t—=7FI— (S) —2— (Y7)FOAFI) EIK)Y—4—-HILKR
FUL—F (bA®HW3d05) [0.58 g, 2.4 mmolIC4AMIEILKES FFH
AEL10 mL, 40 mmol]&EANZ. —BRIBIH L. RIGEEMARETBHEL. &
BLT. (S) —2— (Y7404 FI) BIKRY VIEEE (EE#W3 d
06) [382.5 mg, 2.20 mmol]l&1B7=, (INE=90%)
'H-NMR (DMSO-D6) &: 9.79 (2H, s), 6.13 (1H, td, J = 54.0, 3.3 Hz), 4.
18-4.09 (1H, m), 4.03 (1H, dd, J = 12.7, 3.9 Hz), 3.85 (IH, td, J =1
2.4, 2.4 Hz), 3.27 (H, d, J = 12,2 Hz), 3.20 (1H, d, J = 13.2 Hz), 2
.99 (TH, td, J =12.4, 4.0 Hz), 2.92 (1H, t, J = 12.0 Hz).

[0596] T34, WPICTIES

[0597]

{t&¥ (2 a) [90 mg, 0.123 mmol], {tEH (3 d06) [65 mg, 0.374
mmol]& HFEFERE LT, EEH1 EEKICRBIEZZETIHLEHNDOOS
[6.0 mg, 0.013 mmol]%&HENE L 7=,

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.77 (1H, td, J = 55.4, 4,2 Hz), 5.28 (1H, dd, J = 2.2, 1.2 Hz), 4
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[0598]

[0599]

[0600]

.89 (1H, d, J =1.5Hz), 4,34 (1H, t, J = 5.9 Hz), 4.14-4,09 (1H, m),
3.86 (1H, d, J = 10.7 Hz), 3.70-3.61 (2H, m), 2.89-2.80 (2H, m), 2.5
7-2.49 (2H, m), 2.31-2.23 (3H, m), 2.07-1.21 (18H, m), 1.04 (3H, d, J

= 6.3 Hz), 0.60 (3H, s).

Exact Mass = 465.31 (C27H41F2N03) Obs. mass = 466,40 (M+H)

(=51 3 8]

(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(< 7L A O X FI) EI
RY ) FAnNY-2-A)V)-Ta-AFIA VS RO-d-A4 VT V-4-4 1) FTV)
IFYTFU)4-AFLroankto-1,3-IFx—)L (b&#HD006) @

=y
[1k44]
Step 1 Step 2 Step 3
EUC Swern oxid. EOC DAST EOC HCI-Dioxane N e
o 'fg ) o "'vjl/H o ”’F( F o "//,FrF
3d07 3d08 3d09 3d10

H—=CI

H
N
oTs Step 4 [oj g F
r

K,COs, DMF

3d10

Step 5 TBAF, THF

Ii21

t—=7FI— (R) —2— (ERAOFIAFIV) EILKR)Y—4—-AIK
FoL—bk (tE%W3d07) [1.00g, 3.3 mol]laHFEMESL LT, EHE
BI1 37T EAKRICMIBTZIET, t—TFIL— (R) —2—FKILI
WENLNKR)Y—4—ALKRFIL—F (LE®HW3d08) [0.70 g, 3.3 mmol
1267k, (XZFk= 71 %)
IE2

t—=7FI— (R) —2—FKRILIILELKRYY—4—-ALKRFIL—K (



WO 2022/059684 176 PCT/JP2021/033806

[0601]

[0602]

[0603]

[0604]

£E&¥M3d08) [0.70 g, 3.3 nmol]l&HFEME S LT, EMEHI1 37T
2 LAMRICMIETZIET, t—TFIL— (R) —2— (T70FQXFIL
) EARYY—4—hAIERFIL—b (LEHM3d09) [0.55 g, 2.3 mmol
12167, (IXZk= 50 %)
I3

t—=7FI— (R) —2— (70FBAFI) BIKR)Y—4—HIR
FoL—h (bA&%HW3d09) [0.559, 2.3 mmol] #HFEWEE LT, £
BI137IRIEAKRIMETEZET, (R) —2— (740X FI
) BILRY VIERE (A% 3d10) [384.8 mg, 2.22 mmol]l%&157=,
(IRE=96 %)
'H-NMR (DMS0-D6) &: 9.62 (2H, s), 6.13 (1H, td, J = 54.0, 3.3 Hz), 4.
11 (1H, tdd, J = 14.8, 7.6, 3.8 Hz), 4.03 (1H, dd, J = 12.7, 3.9 Hz),
3.83 (1H, td, J =12.4, 2.4 Hz), 3.28 (1H, d, J = 12.2 Hz), 3.20 (1H
, dd, J =12.0, 2.4 Hz), 3.00 (1H, td, J = 12,0, 3.9 Hz), 2.93 (IH, t
, J =12.0 Hz).
T4, WRICTIES
b&¥ (2 a) [90 mg, 0.123 mmol]l, {t&H (3d10) [65 mg, 0.374 mm
ollZHFERBE LT, EEF 1 ERAKRICRIGIEZZETEEYWD OO0 6[7
.6 mg, 0.016 mmol]%&EXE L /=,
H-NMR (CD,0D) &: 6.32 (1H, d, J = 10.7 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.76 (1H, td, J = 55.4, 4.2 Hz), 5.28 (1H, t, J = 1,2 Hz), 4.34 (1
H, t, J =6.1Hz), 4.15-4.09 (1H, m), 3.88 (1H, dt, J = 11.4, 2.6 Hz)
, 3.78-3.69 (1H, m), 3.61 (1H, td, J = 11.2, 2.4 Hz), 2.87 (1H, dd, J

=12.2, 3.4 Hz), 2.71 (2H, dd, J = 28.8, 11.2 Hz), 2.51 (1H, dd, J =
13.7, 3.4 Hz), 2.31 (1H, dd, J =12,2, 2,9 Hz), 2,25 (1H, dd, J = 13
.7, 6.8 Hz), 2.16 (1H, t, J = 10.7 Hz), 2,07-1,99 (4H, m), 1.96-1,26
(14H, m), 1.04 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 465,31 (C27H41F2N03) Obs. mass = 466,40 (M+H)
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[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

[Z=HEHI1 3 9]
(1R, 3R)-5-(2-( (1R, 3aS, 7aR, E)-1-((S)-1-((S)-2- (L 7 LA O X FJL) EIL K
V) FaRv-2-q))-Ta- A FI AV F RO-4H-4 v Fv-4-4 ) FV)T
FUFV)-2-AFLriianktyy-1,3-I+—)L (L&HDO07) D&
B

&Y (2c) [90 mg, 0.123 mmol], EEfFI1 3 7 ICEBEB;DILEW (3 d
06) [65mg, 0.374 mmollzx HFEFEME LT, M1 EEARICRBIES
ZETIA®WD OO0 T7[17.0 mg, 0.037 mmoll%ENE L /=,
'H-NMR (DMS0-D6) &: 6.14 (2H, d, J = 11.2 Hz), 6,02 (2H, td, J = 55,0
, 4.0 Hz), 5.82 (1H, d, J = 11.2 Hz), 4.93-4.75 (2H, m), 4.91 (2H, d,
J =6.0 Hz), 4.24 (2H, td, J = 4.0, 16,0 Hz), 3.83 (IH, d, J = 10.7
Hz), 3.67-3.47 (2H, m), 2.78 (2H, d, J = 10.7 Hz), 2.55-2.50 (2H, m),
2.34 (1H, dd, J =12.9, 3.7 Hz), 2.22-1.18 (21H, m), 0.98 (3H, d, J
= 6.3 Hz), 0.54 (3H, s).
Exact Mass = 465.31 (C27H41F2N03) Obs. mass = 466.35 (M+H)

[ZEHEHI1 4 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2-(L 7 LA O X FJL) €I K
V) TRRv-2-4))-Ta- A FI AV RO-4H-4 v Fv-4-4 ) FV)T
FYFU)2-AFLrvsanktyy-1,3-VF—)L (L&D 008) n&
B

&% (2 c) [90 mg, 0.123 mmol]l, EHefI1 3 8ICBEHDILEY (3 d
10) [65 mg, 0.374 mmol]ZzHFEFER & LT, M EEAKRICRBIES
ZETIEHMD OO0 8[17.3 mg, 0.037 mmol]ZERTF L /=,
H-NMR (DMS0-D6) &: 6.14 (2H, d, J = 11.2 Hz), 6.01 (2H, td, J = 55,0
, 4.0 Hz), 5.82 (1H, d, J = 11.2 Hz), 4.91 (2H, d, J = 10.0 Hz), 4.89
-4,80 (1H, m), 4.28-4.21 (2H, m), 3.84 (1H, d, J = 11.2 Hz), 3.74-3.6
5 (1H, m), 3.58-3.45 (2H, m), 2.79-2.74 (1H, m), 2.69 (IH, d, J = 11,
7 Hz), 2.62 (1H, d, J = 11.2 Hz), 2.53 (1H, d, J = 6.0 Hz), 2.34 (1H,
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[0611]

[0612]

[0613]

dd, J = 13.2, 3.4 Hz), 2.23-1.77 (9H, m), 1.65-1.18 (10H, m), 0.98 (
3H, d, J =6.3 Hz), 0.53 (3H, s).
Exact Mass = 465,31 (C27H41F2N03) Obs. mass = 466, 40 (M+H)
[EMEHIT 4 1]

(1R, 28, 38, 2)-2- X F JL-5-(2-((1R, 3aS, 7aR, E)-Ta- X FJL-1-((28)-1-(2-( k
DA BXFIV)EIKRY ) FTORV-2-4)L)F 28 RO-dH-4 v F -
-4 YF)IF)FU)A-AFLrranktty-1,3-IF—)L (ILEWYW
DO0O9a., tA¥MDOO09b) DA

[1£45]

§/
2, TBQO 'OTBS
ot K,CO;3, DMF
I + [l7<
Pd(PPh3)4 toluene-Et;N L

6¢ 3d11 3d12

D009-LP D009-MP

TBAF, 11 IFi l'l‘BAI’, THEF

Ti21

£&H6 c [203 mg, 0.46 mmol] . 2— (MY Z)AOXFI) EILKRY
v (Ib&®%m3d11) [153 mg, 0.986 mmol] &jREEAHY 9L [227 mg, 1.6
4 mmol] ODMF &K% 6 OCT—HRIER L, RINEEYMERBRNEIEK
TIVIVFL. I FITHE L, BREEBKMEBY /2D L TR
BL. BERE L, BEEYYNATFNASL70FNTS57 1 —THESR
L. Y7RFLAT—REREMOLEE®W3 d 12 [92.3 mg, 0.218 mmol] %75
1=
IE2

TiR1TEEEEW3d12 [92.3 mg, 0.218 mmol] &16E5¥7 b[90 mg
, 0.235 mmolld ML [1 w1/ MY T FAT IV alIREBRIC, Tk



WO 2022/059684 179 PCT/JP2021/033806

[0614]

[0615]

[0616]

[0617]

[0618]

ZFZ2 (MI)T2ZNKRT4) RX5T0 L6 (0) [25 mg, 0.021 mmol]%
MAT, BRFEKT. 100CT2HEAMBRE L, ERITHANE,
RISERERERNE L, BELPEEB/ OV NS5 74 —THEBRL, T
LC ETEBEDILEHNDOO09—-LP[56.3 mgleTLCETEREDILE
HMDOO9—MP [42.0 mg] %757,

DOO9—LP :Exact Mass = 725,48 (C40H70F3N03Si2) Obs. mass
60 (M+H)

726,

DOO9—MP :Exact Mass

60 (M+H)

T3 a
TR2TEELELEMD0O09—LP[56.3 mgldTHFA®K [1 nL] (CTB
AF [1MinTHF, 1 mL] #MNZXT. 5 0CT—IRIBIE L, RINEEH%E

BIFNRERKRT M) VALAKBRTIV IV F L, BFRTFILCHE Lic, B

BeEKMBEY IR OLTEEL, BERELE, BEZY¥HEHPLCT

EHEL, t&MD009 a [16.7 mg, 0.0336 mmol] %757/,

'H-NMR (CD;0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11,2 Hz

725,48 (CAOH70QF3N0O3Si2) Obs. mass = 726,

), 5.22 (1H, d, J = 2.0 Hz), 4.89 (1H, d, J = 2.0 Hz), 4.22 (1H, d, J
= 3.4 Hz), 4.05-3.96 (1H, m), 3.92 (1H, dd, J = 11.0, 3.0 Hz), 3.72
(1H, td, J =8.1, 4.4 Hz), 3.63 (1H, td, J = 11.3, 2.3 Hz), 2.87 (1H,
dd, J = 11.0, 4.4 Hz), 2,77 (2H, d, J = 11.7 Hz), 2,59 (1H, dd, J =
13.4, 4.1 Hz), 2.32 (1H, dd, J = 12,2, 2.9 Hz), 2.23-2.14 (2H, m), 2.
06-1.18 (18H, m), 1.03 (6H, d, J = 7.3 Hz), 0.58 (3H, s).
Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498,40 (M+H)
IiE3b
ITR2THE/EDOO9—MP [42.0 mg] #HEMWEE L TIR3 asH
BRICMIET B2 &T. 168D O0O09b [9.1 mg, 0.018 mmol] %#7187=,
'H-NMR (DMS0-D6) &: 6.19 (1H, d, J = 10.7 Hz), 5.99 (1H, d, J = 11,2
Hz), 5.17 (1H, d, J = 2.4 Hz), 4.77 (1H, d, J = 2.4 Hz), 4.75 (1H, d,



WO 2022/059684 180 PCT/JP2021/033806

[0619]

[0620]

[0621]

[0622]

[0623]

J=4.4Hz), 4.57 (1H, d, J = 4.4 Hz), 4.15 (1H, t, J = 3.7 Hz), 4.1
0-4.00 (1H, m), 3.89 (1H, d, J = 10.2 Hz), 3.66-3.55 (2H, m), 2.88 (1
H, d, J =10.2 Hz), 2.79 (MH, d, J = 9.3 Hz), 2.56 (2H, d, J = 11.7 H
z), 2.25-1.16 (22H, m), 0.97 (3H, d, J = 5.9 Hz), 0.85 (3H, d, J = 6.
8 Hz), 0.53 (3H, s).

Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498,40 (M+H)

[EHEepI1 4 2]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-Ta- X FJL-1-((S)-1-((S)-2-X FILEILR )
) FaRY-2-4)V)-FH RO-dH-4 VF V-4 ) FU)IF ) F)-2
“AFLy-voOnFHr-1,3-I4—)L (EE#HD 01 0) DERK

{t&¥ (2 c) [60 mg, 0.069 mmollE (S) —2—=XAFIEIKRY VIEEE
1®[30 mg, 0.297 mmol]lZHEMEE LT, 1 EAKRICRIGIED &
Tik&M (DO 10) [11.6 mg, 0.027 mmol]ZENE L /=,

'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4.43-4.35 (2H, m), 3.79 (1H, dd, J = 11,
5, 1.7 Hz), 3.68-3.57 (2H, m), 2.85 (1H, dd, J = 12.0, 3.7 Hz), 2.75

(MH, d, J =11.7 Hz), 2.69-2,61 (2H, m), 2.48 (1H, dd, J = 13.4, 4.1
Hz), 2.31-2.22 (3H, m), 2.07-1.82 (6H, m), 1.70-1.49 (6H, m), 1,38-1.
25 (3H, m), 1.10 (3H, d, J =6.3 Hz), 1.03 (3H, d, J = 6.3 Hz), 0.60
(3H, s).

Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.35 (M+H)

[EhEH1 4 3]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-F# FH-7T-7H R E0O[2.5]74 ¥
HU-T-A W) TANRY-2-A)V)-Ta- A FINF VS RO-dH-1 VT -4-1 1)
TUIIFIVTU)2-AFLryandtdy-1,3-UF—)L (t&#¥mD O 1
1) D&

{t&¥ (2c) [60 mg, 0,069 mmoll& 4 —AFH—7 —F7HFREO[2,5]
Z 0% IERIEI35 mg, 0.234 mmol]EHFEMEE LT, Eiehl 1 EERICK
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[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

HEXEBZETIEY (DO 1 1) [11.3 mg, 0.0256 mmol]%EX4F L 7=,
H-NMR (CD;0D) &: 6.27 (1H, d, J = 10.7 Hz), 5.92 (1H, d, J = 10.7 Hz
), 5.06 (2H, d, J = 7.3 Hz), 4.43-4,37 (2H, m), 3.80-3.68 (2H, m), 2.
86 (1H, dd, J =12.2, 3.9 Hz), 2.68 (1H, dd, J = 13,7, 4.4 Hz), 2.57-
2.25 (8H, m), 2.08-1.90 (4H, m), 1.71-1.50 (6H, m), 1.40-1.26 (3H, m)
, 1.04 (3H, d, J = 6.3 Hz), 0.71 (24, s), 0.61 (3H, s), 0.59-0.48 (2H
, m).
Exact Mass = 441,32 (C28H43N03) Obs. mass = 442,35 (M+H)
[EHEfFI1 4 4]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(6-# ¥ H4-9-7H A O [4.5]F7 A
V=9-4 ) Fany-2-1)V)-Ta- XA FIF V& RO-dH-4 VFV-4-4 ) F
IFIVTFU)2-AFlLrioankdthy-1,3-UF—)L (lbk&¥#DO 12
) DERK
{t&¥ (2c) [650 mg, 0,069 mmol]l& 6 —AFH—9—F7HFREO[4,5]
TH VIERRIR[35 mg, 0.248 mmol]E HREME L LT, EMEH 1 EBERRICKRIG
IEBEThREY (DO T 2) [9.9 mg, 21 mmol]ZESF L 7=,
'H-NMR (CD;0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 7.3 Hz), 4.45-4,33 (2H, m), 3.72-3.60 (2H, m), 2.
85 (1H, dd, J = 12.7, 3.4 Hz), 2.67 (1H, dd, J = 13.2, 4.4 Hz), 2.48
(1H, dd, J =13.2, 3.9 Hz), 2.39-2.19 (6H, m), 2.16-1.88 (5H, m), 1.8
4-1,25 (18H, m), 1.04 (3H, d, J = 6.8 Hz), 0.60 (3H, s).
Exact Mass = 469.36 (C30H47N0O3) Obs. mass = 470,35 (M+H)
[=HERFI145]
(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((2S, 6R) -2, 6- X FJLE LK"Y J
YT ORY-2-AV)-Ta- A FINA I HE RO-H-4 VFV-4-4 ) FTV)TF)
FU)2-XFlLriyanttyr-1,3-UF—)L (LE&¥WDO013) DERK
ite¥ (2 c) [50 mg, 0,069 mmol]le& (2S, 6R) —2, 6—IXF)
ENKRY > [35 mg, 0.304 mmollzx HEMEE LT, EHEH1 &ERKRICK G



WO 2022/059684 182 PCT/JP2021/033806

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

THZZETIhHEY (DO 13) [17.6 mg, 0.040 mmol]ZHAF L /=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11.2 Hz
), 5.05 (2H, t, J = 3.9 Hz), 4.42-4,36 (2H, m), 3.73-3.59 (2H, m), 2.
85 (1H, dd, J = 12,0, 3.7 Hz), 2.79 (1H, d, J = 11,2 Hz), 2.67 (1H, d
d, J =13.2, 4.4 Hz), 2.62 (1H, d, J = 11.2 Hz), 2.48 (1H, dd, J = 13
.7, 3.9 Hz), 2.27 (2H, td, J = 12,7, 6.0 Hz), 2.22 (1H, dd, J = 12.0,
3.2 Hz), 2,16-1.89 (4H, m), 1.79 (1H, dd, J = 25,9, 15.6 Hz), 1,70-1
.21 (12H, m), 1.12 (3H, d, J = 5.0 Hz), 1.10 (3H, d, J = 5.0 Hz), 1.0
3 (3H, d, J =6.3 Hz), 0.60 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,30 (M+H)

[=HEHI1 4 61
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-(2, 2-T A FIJLEIJ K ) /) FON
V2-AW)-Ta-AFNA V& RO-H-A VFV-4-A )YFU)IF)FV)-2
-AFLrvioandtu-1,3-VF—)L (bE¥MDO014) ODERK

fe&% (2 c) [50 mg, 0.069 mmol]l&2, 2—IXFJLEIRYY [35m
g9, 0.304 mmol]ZHFEMEE LT, EEHM1 ERARICRHBIESZ I &TLLE
¥ (DO 14) [10.8 mg, 0.024 mmol]&EXE L /=,
'H-NMR (CD;0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 11.2 Hz

), 5.05 (2H, d, J = 7.3 Hz), 4,43-4.35 (2H, m), 3.75-3.64 (2H, m), 2.
85 (1H, dd, J = 11.0, 3.9 Hz), 2.67 (1H, dd, J = 13.4, 4.1 Hz), 2.48
(1H, dd, J =13.2, 3.9 Hz), 2.40-1.88 (13H, m), 1.68-1.21 (18H, m), 1
.04 (3H, d, J =6.3 Hz), 0.60 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,30 (M+H)

[EEfI14 7]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((§)-1-(($)-3-X FIL EIL7K )
J)TOnRy-2-4I)F I RO-dH-4 VFU-4-4 )FV)IF ) F)-2-
AFLyvyanidtyy-1,3-V4—) (L&¥WD O 15) OAERMK

It&# (2 c) [50 mg, 0.069 mmoll& (S)-3-X FILEINKY VIGERIR[30
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[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

mg, 0.218 mmol]lE=HFEME S LT, EEHF 1 EEARICRLHIES & TS
¥ (DO 15) [2.0 mg, 0.0047 mmol]%EY\Z L /=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 10.7 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4,45-4,35 (2H, m), 3.75 (1H, dt, J = 11,
4, 3.3 Hz), 3.60 (2H, ddd, J = 24,4, 11,2, 2,4 Hz), 3.21 (1H, dd, J =
11.0, 9.5 Hz), 2.84 (2H, td, J = 11,3, 3.3 Hz), 2,67 (1H, dd, J = 13
.2, 4,4 Hz), 2.48 (1H, dd, J =13.2, 3.9 Hz), 2,37 (1H, t, J = 11,5 H
z), 2.31-2.25 (3H, m), 2.08-2,02 (5H, m), 1.96 (1H, dd, J = 11.5, 8.1
Hz), 1.68-1.52 (6H, m), 1.32 (4H, dt, J = 32,9, 10.5 Hz), 1.02 (3H,
d, J =6.3Hz), 0.93 (3H, d, J = 6.3 Hz), 0.61 (3H, s).
Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.25 (M+H)
[EHEfI1 4 8]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((2R, 58)-2,5- A FIJLEIJLKR) /
) FORY=2-4)V)-Ta- A FIF U9 RO-4H-1 VFV-4-4 ) FTV)TF)
TU)2-AF Ly oanFty-1,3-UF—)L (k&¥DO016) DEM
1£&¥ (2 c) [50 mg, 0.069 mmol]l& (2R,5S)-2,5-U X FIEILK) Y [
30 mg, 0.260 mmol]lZz HFEMEL LT, EEM 1 EEAKRKICRBIEZIET
&% (DO 16) [5.0 mg, 0.011 mmol]%ENF L 7=,
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,30 (M+H)
[EHEsI1 4 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((2R, 5R) -2, 5-' X F I EI K1) /
) FOIRY=2-4 )V)-Ta- A FIF I & RO-4H-1 VFV-4-4 ) FV)TF)
TU)2-AF Ly oankyy-1,3-UF—)L (b&¥WD017) OEM
&Y (2 c) [50 mg, 0.069 mmol]& (2R, 5R)-2,5-F X FILEIINKRY V
[30 mg, 0.260 mmol]lZHFEME L LT, EEH1 EARICKHBIESDZET
t&¥ (DO 17) [8.2 mg, 0.018 mmol]%ENS L7z,
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,30 (M+H)
[EmefI1501]
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[0642]

[0643]

[0644]

[0645]

[0646]

(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-7a- X FJL-1-((S)-1-((R)-2-X FILEIL KR
) FORY-2-4)) A IS e RO-d-A VY F V-4 J)FV)ITFYFTV)-2-
AFLrvyoandtdr-1,3-UF—)L (LE¥WDO18) DERK
&Y (2 c) [50 mg, 0.069 mmoll& (R)-2-X FILEILKRY VIEERIE[40
mg, 0.291 mmol]l& EFEMEE LT, EfEh 1 EEARICKRIEIESB & T
&% (DO 18) [6.3mg, 0.012 mmol]ZEHF L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11,4 Hz), 5.91 (1H, d, J = 11,0 Hz
), 5.05 (2H, d, J = 7.3 Hz), 4.42-4,36 (2H, m), 3.80-3.73 (1H, m), 3.
67 (1H, td, J = 11.3, 2.4 Hz), 3.62-3.53 (1H, m), 2,85 (1H, dd, J =1
2.1, 3.9 Hz), 2.80 (1H, d, J = 11.0 Hz), 2.67 (1H, dd, J = 13.3, 4.1
Hz), 2.56 (1H, dd, J = 11.9, 1.8 Hz), 2.48 (1H, dd, J = 13.3, 4.1 Hz)
, 2.31-2,22 (3H, m), 2.17 (1H, td, J = 11,5, 3.5 Hz), 2.07-1.89 (4H,
m), 1.70-1.50 (7H, m), 1.38-1.21 (3H, m), 1.11 (3H, d, J = 5.9 Hz), 1
.03 (3H, d, J = 6.4 Hz), 0.61 (3H, s).
Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.40 (M+H)
[E/EHI151]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-A4 FH-7T-7HF R 2O[2.5]174 ~
H-T-A ) TANRY-2-4)V)-Ta- A FINF VS RO-dH-1 VT -4-1 1)
FUIIFVF)VoaAFHU-1,3-U4—)L (b&#HD 01 9) OERK
{t&¥ (2 b) [50 mg, 0.070 mmoll& 4 —AFH—7 7HFREDO—[2,5]
#4945 VEEEIE[35 g, 0.234 mmol]l&HFEME S LT, R EAKICK
HREEZZ&TIEEY (DO19) [11.2 mg, 0.0261 mmol]%ENE L /=,
H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.88 (1H, d, J = 11.2 Hz
), 4.06-3.95 (2H, m), 3.79-3.67 (2H, m), 2.83 (1H, dd, J = 11,0, 3.9
Hz), 2.62-2,50 (2H, m), 2.44-2,13 (8H, m), 2,07-1.48 (14H, m), 1,38-1
.20 (4H, m), 1,03 (3H, d, J = 6,3 Hz), 0.70 (2H, s), 0.59 (3H, s), 0.
57-0.49 (2H, m).
Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.30 (M+H)
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[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[=HEsI1 6 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((2R, 5S)-2, 5- X F I EI K1) /
)OIy =2-4 )V)-Ta-X FILF U H RO-4H-A Y FV-4-4 YFV)TF)
T aANFHFU-1,3-TF =) (LEHD020) DERK
&% (2 b) [50 mg, 0.070 mmol]l& (2R,5S8)-2,5-Y XA FILEILKRY Y [
30 mg, 0.260 mmol]l%xHFEME L LT, EHEH 1 EARKICRIEIESZZ&T
&% (D020) [4.3 mg, 0.010 mmol]A&HUE L 7=,
Exact Mass = 431,34 (C27H45N03) Obs. mass = 432,25 (M+H)
(=M1 53]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((2R, 5R) -2, 5- X FIJLEILK ") /
)OIy -2-q )-Ta-X FIF S RO-4H-4 VT V-4-14 YT V)T F)
T oAANFYU-1,3-UF - (kEWD021) DA
&Y (2 b) [50 mg, 0.070 mmol]l& (2R,5R)-2,5-F X FILEIKRY v
[[30 mg, 0.260 mmol]l% HFEMEE LT, EMEH1 EARICRIGIED &
Tlbe&¥ (D02 1) [6.4 mg, 0.013 mmol]&EXIS L 7=,
Exact Mass = 431,34 (C27H45N03) Obs. mass = 432,30 (M+H)
[EhEHI15 4]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-7a- X F)JL-1-((§)-1-(4- (A FIL AR =
WERSTU-1-4)) Fany-2-4)L)F V% RO-4H-14 v F-4-1 )
FUIIFYTFU)A-AFLrooandhy-1,3-U4—)L (k&HWEOO
1) OERK
EMEGIQO2TRVICEITIHEAMED N TFIL-[[4-(FY T7)FOXF
W)-4-ERYINIFF VIS VORDYICT — A FIZAIKRZIERS Y
VERAWT, EEMO 2EARICRIGIESZ&TEEW (E00 1) [14.3
mg, 0.029 mmol]%=EN1E L 7=,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 10.7 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, t, J =1.2Hz), 4,34 (1H, t, J = 6.1 Hz), 4.15-4,.05 (1H,
m), 3.25-3.15 (5H, m), 2.89-2.80 (4H, m), 2.66-2,03 (11H, m), 1,94-1
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[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

.22 (13H, m), 1.04 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 492,30 (C27H44N204S) Obs. mass = 493,40 (M+H)
[EHEHI155]
(1R, 38)-5-(2-((1R, 3aS$, 7aR, E)-7a- X FJL-1-((S)-1-(4- (X FIL R )L R =)L)
EXRSIV-1-1)Tanr-2-1 ) F o5 RO-dl-( F-4-4 ) TV
JIFVFTU)2-AFlLryyankdy-1,3-UF4—)b (lbk&¥MEOO0 3)
DERK

£E% (2c) [50 mg, 0.069 mmol]l&1-(XAFIANKRZIIN)ERS I V[4
0 mg, 0.254 mmol]Z HFEMEE LT, Efehl1 EERICKRIEIES I &TE
2% (E003) [9.4 mg, 0.019 mmol]A&HS L /=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11,0 Hz), 5.91 (1H, d, J = 11,0 Hz
), 5.05 (2H, d, J = 7.3 Hz), 4.42-4,35 (2H, m), 3.26-3.13 (4H, m), 2.
88-2.80 (1H, m), 2.82 (3H, s), 2.70-2.58 (3H, m), 2.48 (1H, dd, J =1
3.3, 4.1 Hz), 2.40-2.25 (5H, m), 2.09-2.00 (3H, m), 1.98-1.90 (1H, m)
, 1.75-1.52 (6H, m), 1.39-1.28 (3H, m), 1.04 (3H, d, J = 6.4 Hz), 0.6
1 (3H, s).
Exact Mass = 492,30 (C27H44N204S) Obs. mass = 493,25 (M+H)

[EHEHI1 561
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((2S)-1-(3-( M U Z)LbF O X
FILVERS D U-1-A4)L) TORv-2-4)L)F U & RO-dH-4 T v-4-4
VFNIFYFU)4-AFLrooanktdy-1,3-U4—)L (k&¥EO
O5a, EOO0O5b) &K

& (2 a) [100 mg, 0,137 mmol]l&2 -(MY 7 FOAFIL)ERSY
>[50 mg, 0.324 mmol]%aHFEMELE LT, EEM1 08 EAKRICKRIGIES
ZETIEEY (E0O05a) [11.3 mg, 0.0234 mmoll&{t&¥ (EO0OO05 b
) [9.7 mg, 0.020 mmol]%&ERB L 7=,
LEMEOOS a

"H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
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[0660]

[0661]

[0662]

[0663]

), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.0
9 (1H, m), 3.43-3.37 (1H, m), 3.00-2.95 (1H, m), 2.90-2.76 (4H, m), 2
.51 (TH, dd, J = 13.4, 3.2 Hz), 2.34-1.99 (7H, m), 1.94-1.21 (15H, m)
, 1.02 (3H, d, J = 6.3 Hz), 0.59 (3H, s).

Exact Mass = 482,31 (C27H41F3N202) Obs. mass = 483.4 (M+H)
LEMEOOS5 b

'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.0
9 (1H, m), 3.35-3.30 (1H, m), 2.95 (2H, d, J = 11,2 Hz), 2.85 (2H, td
, J=11.7, 2.9 Hz), 2.63 (1H, d, J = 11.7 Hz), 2.51 (1H, dd, J = 13.
7, 3.4 Hz), 2.33-1.97 (7H, m), 1.94-1,21 (15H, m), 1.02 (3H, d, J =6
.8 Hz), 0.60 (3H, s).
Exact Mass = 482,31 (C27H41F3N202) Obs. mass = 483.3 (M+H)
[=HEfI157]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJ)L-1-((25)-1-(3-(~ U Z)bF O X
FINERS T U-1-4)L) TONRV-2-4JV)F V& & RO-4H-14 VT v-4-4
DF)IFIVF)oandktdy-1,3-4—)L (k&E¥HWEOO6a, EO
0O6b) OERK

& (2b) [100 mg, 0.139 mmol]l&2 -(MY 7 FOAFIL)ERSY
[70 mg, 0.454 mmol]%x HFEME L LT, EMEHI1 08 LAKRICRIGIE D
ZETIkEYw (EOO06 a) [7.0 mg, 0.015 mmol]l&ibe¥ (E0OO06Db) [
7.0 mg, 0.015 mmol]&EYS L /=,
LEMEOOB a
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,4 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.06-3.93 (2H, m), 3.41-3.37 (1H, m), 2,97 (1H, d, J = 12,3 Hz), 2
.86-2.74 (4H, m), 2,59 (1H, dd, J = 13.5, 3.4 Hz), 2,40 (1H, dd, J =
13.3, 3.7 Hz), 2.31 (1H, dd, J = 11,9, 3.2 Hz), 2,23-1.48 (17H, m), 1
.38-1,21 (4H, m), 1.02 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
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[0664]

[0665]

[0666]

[0667]

[0668]

Exact Mass = 470.31 (C26H41F3N202) Obs. mass = 471.25 (M+H)
ILEYE 006 b

TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11.0 Hz
), 4.06-3.93 (2H, m), 3.36-3.30 (1H, m), 2,95 (2H, d, J = 11,9 Hz), 2
.85 (2H, td, J = 11,5, 2,9 Hz), 2,65-2.54 (2H, m), 2,40 (1H, dd, J =
13.3, 3.7 Hz), 2.31 (1H, dd, J = 12.1, 3.0 Hz), 2.23-1.49 (16H, m), 1
.38-1.21 (4H, m), 1.03 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
Exact Mass = 470.31 (C26H41F3N202) Obs. mass = 471.25 (M+H)
(=1 58]
(1R, 2§, 3S, Z)-2- X F I -5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((28)-1-(3-( k
DINARQAFIVIERS T U-1-4)L) TR/ -2-4)L)F U % & RO-4H-4
TV )T)IF)TU)AXAFLrioantdy-1,3-IF - (
{tEMEOO7a, EOO07Db) OERK
t&W (6 c) [264.5 mg, 0.599 mmol]l&2 -(MY ZNAOAXAFIL)ERS
T [220.7 mg, 1.43 mmol]lZa HAEME & LT, EhEhI1 0 9 EEMRICKRIGS
H+22ETIEEYW (E0O07 a) [20.9 mg, 0.042 mmol] &1b&%¥ (EOO
7 b) [27.4 mg, 0.055 mmol]%ENE L /=,
LEMEQO7 a :

4

'H-NMR (CD,0D) & : 6.33 (1H, d, J = 11.0 Hz), 6.09 (1H, d, J = 11.0 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.88 (1H, brs), 4.22 (1H, d, J = 3.4 Hz)
, 3.75-3.68 (1H, m), 3.47-3.30 (2H, m), 2.99-2.75 (6H, m), 2.59 (TH,
dd, J = 13.7, 3.9 Hz), 2.33 (1H, dd, J = 12,0, 3.2 Hz), 2.19-2.01 (6H
, m), 1.93-1.42 (12H, m), 1.38-1.21 (4H, m), 1.04 (3H, d, J = 6.3 Hz)
, 1.02 (3H, d, J = 6.4 Hz), 0.58 (3H, s).

EEMEOO T b :

'H-NMR (CD,0D) & : 6.33 (1H, d, J = 11.0 Hz), 6.09 (1H, d, J = 11.0 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.89 (TH, brs), 4.22 (1H, d, J = 3.4 Hz)
, 3.75-3.69 (1H, m), 3.38-3.30 (1H, m), 2.98-2.80 (4H, m), 2.63-2.57
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[0669]

[0670]

[0671]

[0672]

(2H, m), 2.30 (1H, dd, J =12.2, 3.4 Hz), 2.17 (2H, dd, J = 11.2, 2.9
Hz), 2.06-1.97 (4H, m), 1.91-1.20 (13H, m), 1.04 (3H, d, J = 6.3 Hz)
, 1.02 (3H, d, J = 6.3 Hz), 0.59 (3H, s).

[£HEHI159]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4-(ZF LRI K ZI) ERS Y
v-l-qa)7Fany-2-4 L)-Ta- A FIA VS RO-4H-4 VFV-4-14 ) F
NIF)TU)A-AFLryiranEyy-1,3-TF—)L LEWMEOO09
) DEM

&% (2a) [100 mg, 0.137 mmol]E&4-(ZFILRIKRZIV)ERS I V[
55 mg, 0.309 mmoll%&HFEWEE LT, EREH1 EEBFICKIEIETSZET
t&¥ (E009) [20.6 mg, 0.041 mmol]l%&ENE L /.
'H-NMR (CD:0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.0 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.0
9 (1H, m), 3.28-3.23 (3H, m), 3.02 (2H, q, J = 7.3 Hz), 2.87 (IH, dd,
J =12.0, 3.7 Hz), 2.65-2.55 (2H, m), 2.51 (1H, dd, J = 13.4, 3.2 Hz
), 2.39-2.30 (3H, m), 2.25 (1H, dd, J = 13.4, 6.6 Hz), 2.10-1.99 (3H,
m), 1.94-1.21 (17H, m), 1.03 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
[&E611 3]
(3R)-3-((1R, 3aS, 7aR, E)-4-((2)-2-((3S,5R)-3, 5-E X ((t-TFIL I X F L
DIVIAFD)-2-AF L2 oOanFFI ) FU)IF)TU)-Ta-XFIAVH
ERO-TH-A Y FU-1-A ) TFI - A FIRVEVRIER— (L&Y
16a) ODEK
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[1k46]
7 \-OH ‘r\0Ts N OTs “roTs
o] b ) TPAP, NMO
';:] I'sCl, Pyr ﬁ HCI, acetone X MS4A, CH,Cl, L
[N —
7Si'o 7&‘0 on' — o
10 17 18 11
2o
éf
TBSO™ 0TBS
4a

[0673] T#&1
(3R)-3-((1R, 45, 7aR)-Ta- X FIL-4-((R VT FIL T VIV FF)F V5 E
RO-H-4 ¥ F-1-4 ) T&-1-F—)L ({L&¥W10. CAS Regii
stry No. 300344-39-2) [2.37g, 6.68mmollDEY Y
w012 mLic, NS MLV RUER=ZLoOY R[1.6 g, 8.4 mmol]l&HNA
T, ERTIHKAEABR L, REBEAVMEZRNBIEKICHL. BRI FILT
M L7, BHEEE 1 MIBBBTHS L. SOICHMKBKRFN) VA,
MBRAKDIEISHESE U, BREIR. BKREBY IR ULTEZEL, BE
BiE LT, MEDIEEM T 518,
[0674] T322
FEOBEDIEEW 1 7 E T N30 nLISAM L. BB T2 MIEER[10
mL, 20 mmol]ZANA T, ERTI1REB®HLE, RIGESYZEMRKEBKE
FRUDLKBRTIVIVFL, BRI FILTHIH L, BREIE. KR
BB~ /R LTEREL, BERELL, BEEY)AFLASLYOT L
7574 —THEHEL. (3R)-3-((1R,4S,7aR)-4-k ROF o -Ta- X FI AV ¥
ERO-TH-4 Y FU-1-A V) TFILNAAFIRVEV R ER— K (IEEY
18) [1.37 g. 3.47 mmol ]%1G7/, (2ITFRINE=52%)
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[0675] T3 3

[0676]

[0677]

[0678]

TR2TELNAIEEW 1 8[1.37 g. 3.47 mmol J&4-X FIEILKY ¥
N-7 % K (NMO) [0.67 g, 5.0 mmol]l& ELF 25— —T X4 A (MS4A
) [1.5 glov oo xX4y VAaK[30 mL]# 0 CTI1EREBR LA, ZORM
BEMICT NS TFINTVEZ D L/ISA—=)LTx— N (TPAP) [120 mg, 0.342
mmol]ZHIZA T, OCTI1BEBH LA, BRETRINESMIINTS [30 nL
12MA T, BEWEES A M2 L, 2REBNELT Y E=T LKBEK
. BAMBRIIBKOIETHSE L, BHEBIX. BAKMBT /R U LTEEL.
HERE L, BAEZVVASILAS LAY N TS 7 4 —THREL. (3R)-
3-((1R, 3aR, 7aR)-Ta- A FI-4-F £ VA UV % & KO-H-4 V> FV-1-1 L) T
FIWA-AFIRVEVZIVER—F (6&EW1 1) [1.16 g, 2.93 mmol]% 75
Teo  (UNZF=84%)

'H-NMR(CDCly) & :7.79 (2H, d, J = 7.8 Hz), 7.35 (2H, d, J = 7.8 Hz),
4,06-3.94 (2H, m), 2.45 (3H, s), 2.43 (IH, dd, J = 12.2 7.8 Hz), 2.33
-2.17 (24, m), 2.11-1.65 (6H, m), 1.60-0.99 (9H, m), 0.91 (3H, d, J =
6.3 Hz), 0.60 (3H, s).

Ii24

ZRFEST. t&%W4a [2.1 g, 3.6 mmol] ®THFZA®K [21 nL] <
LHMDS [1 M inTHF, 5nL, 5mmol] #—7 8CTMA. RINESWE
ERET3 OoEBHLL, COREWIC. T3 THELLLEW1 1 [0.85
g, 2.2 mmol] OTHFZA®K [10 nL] 2MA T, RINEEMER CERETY
S5iC1. SREBHLE, RISEEMEERICERL. BMBLT7VEZY
LKBREMATYIVF LTEB I FIILTHIE L, BBE%EBKIRE<
TRUILTEEL., BRERBBLL, BEEZYATXNAZLIORNTS
T4 —THEEL, t&%W16a [1.21 g, 1.63 mmol] #5875, (UNE=72 %
)

'H-NMR (CDCl;) &: 7.80 (2H, d, J = 8.2 Hz), 7.35 (2H, d, J = 8.2 Hz),
6.23 (1H, d, J = 11.0 Hz), 6.00 (1H, d, J = 11.4 Hz), 5.18 (IH, s),
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[0679]

[0680]

4.86 (H, d, J = 2.3 Hz), 4.37 (1H, dd, J
H, m), 4.15-4.03 (2H, m), 2.82 (1H, d, J
m), 2.45 (3H, s), 2.21 (1H, dd, J = 13.0, 7.5 Hz), 1.96-1.58 (8H, m),
1.53-1.18 (10H, m), 0.88 (9H, s), 0.88 (9H, s), 0.84 (3H, d, J = 6.9
Hz), 0.49 (3H, s), 0.07 (3H, s), 0.06 (9H, s).
[Z£611 4]
(3R)-3-((1R, 3a$, 7aR, E)-4-(2-((3R, 5R)-3,5-E R (t-T FIL I X FIL ¥ Y )L
)ZAF)IANF LY TU)IFYTY)-Ta-AFIF V5 RO-TH-1 >
FU-1-A W) TFNARXAFURVEVZNER— (LAY 16b) ODAK
[{£47]

7.0, 4.0 Hz), 4.23-4.16 (
11.9 Hz), 2.48-2.41 (1H,

OTs

KCN, 18-crown-6

DMFE DIBAL-H
—> —>
TBSO™ OTBS .
TBSO"
2b 13 14b
OTs
NaBH,
THF-MeOH
4,
15b 16b
TR 1

&2 b [11.94 g, 16.656 mmol] BLU®18—-057>—6[0.45g, 1
.7 nmolJODMFAKL100 mL1IC, > 7 bh ") U L[2.16 g, 33.2 mmol]%
MA. 6 OCTABEMEEBH L, BEFTHIER. RIGRZEMNEBIEK
KB L. BRI FITHH UL, BEEBEZRMRIBEKTHRE L, BHEZ
BB TRV ALATEEL, BERELL, BEZVATNAI LY
AR NS4 —TREL. L&MW1 3 b[8.02 g, 14.0 mmol]%F/=, (IX
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[0681]

[0682]

[0683]

[0684]

R = 84.2%)
H-NMR (CDCl,) &: 6.16 (1H, d, J = 11.4 Hz), 5.82 (1H, d, J = 11.0 Hz

), 4.11-4.02 (2H, m), 2.82 (1H, dd, J
m), 2.30-2.22 (2H, m), 2.08 (2H, dt, J = 23.0, 7.9 Hz), 1.98-1.88 (2
H, m), 1.82-1,59 (6H, m), 1.55-1.26 (8H, m), 1.18 (3H, d, J = 6.4 Hz)
, 0.87 (9H, s), 0.86 (9H, s), 0.56 (3H, s), 0.06 (3H, s), 0.05 (9H, s
).
IE2
EZEFEST. 16813 b[8.02 g, 14,0 mmollD T H Fi&A&[120 mL]1%

EBRFHEST-10CTKIRLVAYVITFILTINI=ZUL (DI BAL—H
) OAFH BRI M, 42 nl, 42 nmol]l&ANA. EIRE TIRERBIE L,
RIGEEM (IR TV E=ZVLKBRTIIVF Lz, RBERICEHE
AEEFNUD LAY DL (OvY o) KAKREMA T, BEET F)LCH
HUk, BRBEZHEMRIBKTIEEL. BKRBY /XD LTEEL, B
ERiELE, BEEVYASINASLIAORMNIST7 4 —THREL. L&Y
14Db[4.93 g, 8.57 mol]&afB7, (UINE=61%)

H-NMR (CDCLl;) &: 9.76 (1H, dd, J = 3.2, 1.4 Hz), 6.16 (IH, d, J = 11

12.3, 2.7 Hz), 2.40-2.35 (3H,

.4 Hz), 5.82 (1H, d, J = 11,4 Hz), 4.10-4.04 (2H, m), 2.82 (1H, dd, J
11.7, 3.9 Hz), 2.48 (1H, dd, J = 15.3, 3.0 Hz), 2.42-2.35 (2H, m),
2.27-1.77 (9H, m), 1.70-1.60 (4H, m), 1.58-1.50 (3H, m), 1.40-1.25 (
5H, m), 1.03 (3H, d, J = 6.9 Hz), 0.87 (9H, s), 0.86 (9H, s), 0.59 (3
H, s), 0.06 (3H, s), 0.05 (6H, s).

TiE3

&1 4 b[4.92 g, 8.56 mmolJDTHF[50 mL], X% / —JL[50 mL1DE
BBRBICARL. COBRICOCTKFIELRVERFT M) D ALL0.659, 17.0m
mol]ZMA T, ERTIKERH LA, RIRE O CTRMELTVEZVL
TIIVFLERICEAMBEKICEZE, BT FILTHE L, BREZ
BIMBIRKTHESE L, EBKMEBY TR0 LTERIER. BRERELL, BE
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[0685]

[0686]

[0687]

[0688]

EO)ATINAZLIOTNT ST 4 —TRAEL. tEYW15b[4.32 g, 7.
49 mmol]%%G7/, (INZE = 87 %)
TH-NMR (CDCl,) &: 6.17 (1H, d, J = 10.5 Hz), 5.82 (1H, d, J = 11.0 Hz
), 4.12-4,03 (2H, m), 3.78-3.60 (2H, m), 2.81 (1H, d, J = 11,9 Hz), 2
.42-2,35 (2H, m), 2,26 (1H, d, J = 13,3 Hz), 2,11 (1H, t, J = 10,1 Hz
), 2.04-1,90 (3H, m), 1.82-1.60 (6H, m), 1.59-1,48 (4H, m), 1.35-1,22
(5H, m), 1.16 (1H, s), 0.99-0,92 (3H, m), 0.87 (9, s), 0.86 (9H, s)
, 0.55 (3H, s), 0.08-0.03 (12H, m)
14
It&#1 5b[4.17 g, 7.23 mmol]D EY) 2 2iAKRI40 mL1ICT s C 1 [3.45
g, 18.1 mmoll&E4 —IAFITFTI/EYTY [94 mg, 0.77 mmol] ZEH0Z
T, ERT2HERH L, RIGRERMEBEKIOEE. BT FILTHEL
oo BHEERBNBIEKTHRE L., KM /XYY LTERE, BER
ML, BAEVVASINASLIOATNTIS 74 —TREL. LA 16
b[4.60 g, 6.29 mmol]%757/, (INZFK = 87 %)
'H-NMR (CDCl;) &: 7.80 (2H, d, J = 8,3 Hz), 7.35 (2H, d, J = 8.3 Hz),
6.16 (1H, d, J = 11.2 Hz), 5.80 (1H, d, J = 11.2 Hz), 4.17-4.01 (4H,
m), 2.85-2.70 (1H, m), 2.45 (3H, s), 2.41-2.23 (2H, m), 1.98-1.60 (8
H, m), 1.51-1.18 (10H, m), 0.87-0.85 (27H, m), 0.50 (3H, s), 0.05 (6H
, s), 0.05 (6H, s).
[&%E6115]
(3R)-3-((1R, 3aS, 7aR, E)-4-(2-((3R, B5R)-3,5-E A ((t-FFILT X FI )L
YA FD)A-AF LI oOANFIYTFTU)IFYTY)Ta-AFILFIVHER
O-1H-A V> Fo=-1-A L) TFIWA- A FI RV EV )RR — K (ILEW1 6
c) DERMK
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[1£48]

o

|
LHMDS

THF OTs

OTs TBSO™ OTBS

4c

[0689] &1 3 T2 3IC2HED. (3R)-3-((1R, 3aR, 7aR)-Ta- X FJL-4-F F Y #
79 RO-H-A U FU=-1-1 V) TFIA- XA FIRVEYZIERR—b (b
Y1 1) [1.24g, 3.28 mmol] &1b&¥4 c [1.3 g, 2.2 mmol] OTHF
AR5 nL] = BRFBHERK T C-18CICAIM L, COBBICLHMDS [1M
THREER, 4.5 mL, 4.5 mmol] ZE T L. FRE CIFEBR LA, RIGEE
MEEREFTHEL., BNEBLLT7VEZVLKBRTIIVF L, RIGE
EYMEHBRIFILTHE L. BRELZEKBEBY /X2 U LATRE. BER
Bl BMEESYASNASLIOR NS T4 —THETZIET. b
a¥16c [0.83g, 1.1 mmol] %787, (UNE=50%)

[0690] 'H-NMR (CDCl,) &: 7.80 (2H, d, J = 8.3 Hz), 7.35 (2H, d, J = 8.8 Hz),
6.21 (1H, d, J = 11,2 Hz), 5.83 (1H, d, J = 11,2 Hz), 4.97 (1H, s),
4,92 (1H, s), 4.43 (2H, dd, J = 7.6, 4.1 Hz), 4.11-4,02 (2H, m), 2.81
(1H, dd, J = 10.0, 3.8 Hz), 2.55-2,45 (2H, m), 2.45 (3H, s), 2.31 (1
H, dd, J = 13.4, 3.2 Hz), 2.17 (1H, dd, J = 12,4, 8,5 Hz), 1.99-1.60
(6H, m), 1.52-1,18 (8H, m), 0.90 (9H, s), 0.87 (9H, s), 0.50 (3H, s),
0.07 (3H, s), 0.05 (3H, s), 0.03 (3H, s).

[0691] [=EHI16 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3- (Y 7N A QX FIL) TEF IV



WO 2022/059684 196 PCT/JP2021/033806

[0692]

[0693]

[0694]

[0695]

[0696]

[0697]

“1-AN)TEv-2-A)-Ta- A FIF I RO-H-4 VT V-4-( )T V)
IFNF)Ioandkdo-1,3-UF - (bEMA022) OEMK
{tE&¥ (1 6b) [100 mg, 0.137 mmol]l&E3-T 7 IAQAAFILTEFI Y
IRFRIE[60 mg, 0.418 mmol]ZHFEME & LT, EEHI1 ERARKICRHBIES
Z&ThhE (A022) [14.7 mg, 0.0336 mmol]ZENfF L 7=,
'H-NMR (CD,0D) & : 6.21 (1H, d, J = 11.2 Hz), 6.00 (1H, td, J = 57.0,
5.0 Hz), 5.88 (1H, d, J = 11,2 Hz), 4.05 (2H, s), 4.05-3.94 (2H, m),
3.38 (2H, t, J = 8.3 Hz), 3.17 (2H, t, J = 7.3 Hz), 2,91 (1H, td, J =
13.5, 7.3 Hz), 2.82 (1H, dd, J = 12,2, 3.9 Hz), 2.58 (1H, dd, J = 13
.7, 3.4 Hz), 2,52 (1H, dd, J =10.7, 4,9 Hz), 2.46-2,38 (2H, m), 2,22
-2.12 (2H, m), 2.06-1.90 (3H, m), 1.86-1.27 (13H, m), 1.17-1.06 (1H,
m), 0.96 (3H, d, J = 6.3 Hz), 0.57 (3H, s).
Exact Mass = 437.31 (C26H41F2N02) Obs. mass = 438.25 (M+H)
[Z=HEfI16 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3-E RO F>-3-(h ) Z)LA O X
FINTEFIU-1-AN)TH-2-4)V)-Ta- A FINF I & FO-4H-4 v F
VANV TFU)IFYTU)2-AF Ly oantty-1,3-YF4 - (k&
MAO23) O&ERK
{t&¥ (1 6c) [50 mg, 0.067 mmol]&3-E RAOF-3-(hY) 7)ABOX
FIL)TEFTY [30 mg, 0.213 mmol]ZHFEMEE LT, EMEHI 1 & BERIC
RISEEZZ&TIHEE®WAO23[9.8 mg, 0.020 mmol]ZHNSF L 7=,
TH-NMR (CD,0D) &: 6.27 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.06 (2H, d, J = 6.8 Hz), 4,43-4,37 (2H, m), 3.70 (2H, d, J = 10.7
Hz), 2.86 (1H, dd, J =12.0, 3.7 Hz), 2,75-2,53 (3H, m), 2.49 (1H, d
d, J =13.2, 3.9 Hz), 2.32-2.25 (2H, m), 2.08-1.98 (2H, m), 1.95-1,13
(12H, m), 0.98 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 483,30 (C27H40F3N03) Obs. mass = 484,25 (M+H)
[E=rEfI1 6 2]
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[0698]

[0699]

[0700]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3-(2,2- Z I A BT FI) TP EF
TU-1-AW)TH 2= )-Ta- X FINF VS RO-dM-A VT V-4 )T
IFIVF)voanFEFty-1,3-UF—)L (b&WA024) OEMK
It&# (1 6b) [100 mg, 0.137 mmol]l&3-(2,2-Y 7 AOTFI)TH
F T UIRRRIRIT0 mg, 0.444 mmol]ZHEMEE LT, EfEhH 1 &ERARICKRIG
IHBETIUHEMAO24[17.0 mg, 0.376 mmol]lZ=ER:Z L 7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.88 (1H, d, J = 11,2 Hz
), 5.86 (1H, tt, J = 56.0, 4.5 Hz), 4.06-3.95 (2H, m), 3.49 (2H, t, J
= 7.6 Hz), 2.87 (2H, dt, J = 3.0, 8.0 Hz), 2.83 (1H, dd, J = 13.0, 4
.0 Hz), 2.75-2.63 (1H, m), 2.58 (1H, dd, J = 13.2, 3.9 Hz), 2.54-2.49
(1H, m), 2.44-2,36 (2H, m), 2,23-1.91 (7H, m), 1.87-1.44 (9H, m), 1.
33 (3H, td, J = 9.6, 6.0 Hz), 1.15-1.05 (1H, m), 0.96 (3H, d, J = 6.8
Hz), 0.57 (3H, s).
Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,25 (M+H)
[EhEHI1 6 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3- (Y 7 A O X b F ) TEFY
VW) TE 2= W) -Ta- A FIA VS RO-4H-A VT V-4-14 ) FTV)
IFYF)oankdFhty-1,3-U4—J)L (LEMA025) OERK
{t&¥ (1 6b) [100 mg, 0.137 mmol]l&3-(P 740X NFV)TFEF
2 [70 mg, 0.444 mmol]% HEMEE LT, EEF1 EAKICRIGIES
ZETILEMAO25([21.6 mg, 0.476 mmol]l%HNSF L 7=,
TH-NMR (CD,0D) &: 6.38 (1H, t, J = 75.0 Hz), 6.21 (1H, d, J = 10.7 Hz
), 5.88 (1H, d, J =10.7 Hz), 4,76-4,70 (1H, m), 4.06-3.95 (2H, m), 3
.64 (2H, td, J =6.1, 2,4 Hz), 3.12-3,07 (2H, m), 2.83 (1H, dd, J =1
1.5, 4.1 Hz), 2.61-2,44 (3H, m), 2.40 (1H, dd, J = 13.7, 3.4 Hz), 2.2
3-2.13 (2H, m), 2.05-1.92 (3H, m), 1.87-1.73 (2H, m), 1.68-1.45 (7H,
m), 1.38-1.28 (3H, m), 1.17-1,06 (1H, m), 0.96 (3H, d, J = 6.3 Hz), 0
.57 (3H, s).
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[0701]

[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

Exact Mass = 453,31 (C26H41F2N03) Obs. mass = 454,25 (M+H)
[EhEHI164]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3-(2,2-r7)AOT rhF ) T7+E
FIOU-N-AW)TE V-2 N)-Ta- X FIF V5 RO-4H-A VT -4-1 )
TO)IFI)T)I oAk o-1,3-UF—)L (IbEWA026) DERK
It&¥ (16 b) [50 mg, 0.068 mmol]&3-(2,2-Y 740 RF2)T7E
F T UIRFRIRI35 mg, 0.202 mmol]ZHFEME & LT, RiEH & BRICKIK
IFBIETILEWAO26[12.8 mg, 0.0282 mmol]%ENE L 7=,
'H-NMR (CD,0D) &: 6.16 (1H, d, J = 10.7 Hz), 5.85 (1H, tt, J = 3.5, 5
5.0 Hz), 5.84 (1H, d, J = 10.7 Hz), 4.17-4,11 (1H, m), 4.02-3.90 (2H,
m), 3.63-3.52 (4H, m), 2.92 (2H, dt, J = 22.9, 6.8 Hz), 2.78 (1H, dd
, 4 =120, 3.7 Hz), 2.54 (1H, dd, J =13.2, 3.4 Hz), 2.44 (1H, dd, J
=12.2, 2.9 Hz), 2.36 (1H, dd, J = 13.2, 3.4 Hz), 2.26-2.09 (3H, m),
1.99-1.24 (15H, m), 0.94 (3H, d, J = 6.3 Hz), 0.53 (3H, s).
[=heH165]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3-X hF < -3-(~h ) 7 A O X F
IWTEFOU-1-A )T Hv-2-4)V)-Ta-A FIF VS kO-4H-14 VTV
A-A YT IFIT)oanFFu-1,3-IF—)L (bEWA027)
DEFK
&% (16b) [50 mg, 0.068 mmol]&3-X MF>-3-(MNYTZ)LAOXF
W) TEFTVIRERIEL30 mg, 0.157 mmol]ZHFEME & LT, RiEH1 &R
BICRIGIEZZETILEWAO027[1.6 mg, 0.0033 mmol]%&ENE L 7=,
Exact Mass = 485,31 (C27H42F3N03) Obs. mass = 486, 25(M+H)
[ErEHI1 661
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a-X FJL-1-((R)-4-(3-(~ ) Z)LF O X b
FOTEFIU-1-AN)THV-2-()V)F 75 FA-d4-1 VT V-4-1 )
TO)IF)TF) A~k y-1,3-UF—)L (bkEWA028) DERK
ItE&# (1 6b) [50 mg, 0.068 mmol]l&3-(hYY Z)ABOXNEI)TEF
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[0708]

[0709]

[0710]

[0711]

[0712]

[0713]

TV IRFRIE[30 mg, 0.169 mmollZE HAEME L LT, EEh 1 ERRICRIES
H2ZETIEAYWAO028[1.1 mg, 0.0023 mmol]%EX/E L /=,
Exact Mass = 471,30 (C26H40F3N03) Obs. mass = 472,25 (M+H)

[=HEHI1 6 7]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3-(2,2-Y 740 hF* )T ¥
FOU-N-AN)TE V-2 N)-Ta- XA FIF VS RO-H-( VT -4-1 )
TU)IFIVFTU)2=XFLrsoanktty-1,3-IF - (ILE®AO
29) OERK

t&% (1 6c) [50 mg, 0.067 mmol]l&3-(2,2-Y 7 NAOTRFI)THE
FUURERIE[35 mg, 0.202 mmol]ZE HEMEE LT, R 1 & RERICKIG
IHBZZETHEEWAOC29[15.9 mg, 0.0332 mmol]%EXFF L 7=,
'H-NMR (CDs0D) &: 6.24 (1H, d, J = 11.4 Hz), 6.04-5.74 (2H, m), 5.03
(2H, d, J = 6.9 Hz), 4.42-4.32 (2H, m), 4.21-4.15 (1H, m), 3.62 (2H,
dd, J = 14.4, 3.9 Hz), 3.59-3.56 (2H, m), 2.99-2.94 (2H, m), 2.83 (1H
, dd, J =12.3, 3.7 Hz), 2,65 (1H, dd, J = 13.3, 4.6 Hz), 2.57-2.40 (
3H, m), 2.30-2.23 (2H, m), 2.05-1.85 (3H, m), 1.69-1.23 (10H, m), 1.1
6-1.06 (1H, m), 0.94 (3H, d, J = 6.4 Hz), 0.56 (3H, s).
Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480,25 (M+H)

[=HEfI1 6 8]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-(3- (Y 74O XA hF ) TEFY
VW) TE 2= W) -Ta- A FIA VS RO-dH-A VT V-4-14 ) FTV)
IFIVTY)2=AFlroandyr-1,3-U4—)L (k&HA030)
DEMK

&% (16c) [60 mg, 0.067 mmol]l&E3-(V o4O X MNFU)TFEFY
> [30 mg, 0.244 mmol]ZHFEMEE LT, EMfIb EAKRICRIGI TSI
ETIEEYWAO030[10.9 mg, 0.234 mmol]%EENE L 7=,
'H-NMR (CD,0D) &: 6.38 (1H, t, J = 75.0 Hz), 6.26 (1H, d, J = 11,2 Hz
), 5.90 (1H, d, J = 11.2 Hz), 5.05 (2H, d, J = 6.8 Hz), 4.76-4.70 (1H



WO 2022/059684 200 PCT/JP2021/033806

[0714]

[0715]

[0716]

[0717]

[0718]

, m), 4.43-4,35 (2H, m), 3.68-3.60 (2H, m), 3.12-3.07 (2H, m), 2.84 (
1H, dd, J =4.0, 12.6 Hz), 2.66 (1H, dd, J = 12,6, 4.0 Hz), 2.60-2,42
(3H, m), 2.31-2,24 (2H, m), 2,07-2,00 (2H, m), 1.98-1,90 (2H, m), 1.
69-1.40 (7H, m), 1.38-1.25 (3H, m), 1.17-1,09 (1H, m), 0.96 (3H, d, J
= 6.3 Hz), 0.58 (3H, s).
Exact Mass = 465,31 (C27H41F2N03) Obs, mass = 466,25 (M+H)
[EmEfFI169]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-B- (I 7 )A QA FL) T EF IV
=AW T I V-2 W)-Ta- X FIAVHE RO-4H-A VT V-4-14 1) FTV)
IFUFV)-2—XFlLrvioankhr-1,3-UF—)L (kE&WA03 1
) DERK
t&% (1 6c) [650 mg, 0.067 mmol]l&3- (U 7IAQXFI)TFEFI Y
IBERIR[30 mg, 0.209 mmol]Z HAEME & LT, EMEHM 1 ERARICRBIES
ZETIEEWA O3 1[9.4 mg, 00.021 mmol]%&ENE L /=,
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 11,2 Hz), 6.10 (1H, td, J = 56.4,
4,2 Hz), 5.92 (1H, d, J = 11,2 Hz), 5.06 (2H, d, J = 6.8 Hz), 4.40 (2
H, ddd, J = 14,3, 7.2, 4,5 Hz), 3.80 (2H, t, J = 9.3 Hz), 3.65 (2H, t
, J =8.1Hz), 3.17-3.09 (1H, m), 2,89 (2H, ddd, J = 23.1, 11.6, 4.3
Hz), 2,78 (1H, td, J = 11.3, 5.2 Hz), 2.68 (1H, dd, J = 13.4, 4.1 Hz)
, 2.49 (MH, dd, J = 13.2, 3.9 Hz), 2.32-2.25 (2H, m), 2.11-1.97 (3H,
m), 1,96-1,90 (1H, m), 1.72-1,18 (12H, m), 1.00 (3H, d, J = 6.3 Hz),
0.60 (3H, s).
Exact Mass = 449,31 (C27H41F2N02) Obs, mass = 450,40 (M+H)
[=rEHI1 7 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3-(1, 1-T 7 )A O T FI) 7 EF
To-1-AN)TEH-2-4)V)-Ta~XFIF VS RO-dH-4 VT V-4-4 ) T
NIFVFU)v Akt y-1,3-I4—)L (bEMA 03 2) DEK
{tE&® (1 6b) [100 mg, 0.137 mmol]l&3-(1,1-7)AOTFI)T7E
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[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

FIUIRERIE[T0 mg, 0.444 mmol]ZHFEMEE LT, EREHN & BRRICKIE
IHZIETIHLEMAO3 2[15.5 mg, 0.0343 mmo L] &ERE L 7,
H-NMR (CD:0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.88 (1H, d, J = 11.2 Hz
), 4.06-3.95 (2H, m), 3.43 (2H, t, J =8.1 Hz), 3.12 (2H, td, J = 7.9
, 2.1 Hz), 3.04-2.93 (1H, m), 2.83 (1H, dd, J = 12,0, 3.7 Hz), 2.58 (
TH, dd, J = 13.7, 3.9 Hz), 2.54-2,49 (1H, m), 2,46-2.36 (2H, m), 2.23
-2.13 (2H, m), 2.05-1.91 (3H, m), 1.87-1.41 (13H, m), 1.38-1.28 (3H,
m), 1.16-1.03 (1H, m), 0.96 (3H, d, J = 6.8 Hz), 0.57 (3H, s).
Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,30 (M+H)

(=B 7 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3- KO F>-3-4 v 7O EIL T
EFIU-1-AW)TH V24 ))-Ta- A FIF V& RO-4H-4 VT -4-4
JF)IFIFVIToanEFy-1,3-UF - (k&#MA034) OEK

{t&¥ (1 6b) [50 mg, 0.068 mmol]l&3 —44 Y 7O TFEFI -3
—Z —JVIREEIR[30 mg, 0.218 mmol]ZFAWT, {tE¥WMA 03 4[8.1 mg, 0.0
18 mmol]ZER1F L /<,
'H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11.4 Hz
), 4.06-3.95 (2H, m), 3.39 (1H, s), 3.37 (1H, s), 3.01 (1H, s), 2.99
(1H, s), 2.83 (1H, dd, J = 11.9, 3.7 Hz), 2.64-2.55 (2H, m), 2.49-2.3
6 (2H, m), 2.23-2.13 (2H, m), 2.05-1.29 (16H, m), 1.19-1.10 (1H, m),
0.97 (3H, d, J =6.9 Hz), 0.90 (6H, d, J =6.9 Hz), 0.57 (3H, s).
Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,30 (M+H)

[EREf17 2]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-4-((S)-3-7)z4 OO ¥ v-1-4
W)TEZ =24 V)-Ta- X FIF VS RO-H-A VT v-4-4 ) FTV)TF)
T AT U-1,3-UF—)L (bEWMBO14) ODERK

t&% (16 b) [50 mg, 0.068 mmoll&(S)-3-7/)Lxa0OEQDY T VigHE
15030 mg, 0.239 mmol]EFAWT., £t&¥BO14[9.0 mg, 0.021 mmol]% EX
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[0725]

[0726]

[0727]

[0728]

[0729]

[0730]

7L,
Exact Mass = 419,32 (C26H42FN02) Obs. mass = 420.30 (M+H)
[ErEH1 7 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-3-7,xO QY o -1-4
WYTEZ =24 N)-Ta- X FIF S RO-H-A VT v-4-4 ) FTV)TF)
TV oAnF Y U-1,3-UF - (bEWBO15) DA
It&# (16 b) [50 mg, 0.068 mmol]l& (R)-3-7)vx0EOY) Y VIEE
1][30 mg, 0.239 mmol]E=FAWT, £t&¥WBO15[7.9 mg, 0.019 mmol]% EX
Tl
Exact Mass = 419,32 (C26H42FN02) Obs. mass = 420,30 (M+H)
[ErEHI1 7 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-3-(I 74O X F)L) EQD )
TU-1-A W) T v-2-A)-Ta- XA FILF Vb RO-dH-( v F V-4 )T
NNIFIVFU)IANFHU-1,3-TF—) (Ek&E¥YB080) DEM
&% (16 b) [50 mg, 0.068 mmoll& (S)-3-(¥ 74O xFL)EDOY
U ERRIE[30 mg, 0.190 mmol]EFHWT, {6&¥B 08 0[12.5 mg, 0.0277
mmo L] & X% L /<,
'H-NMR (CD,0D) &: 6.22 (1H, d, J = 11,2 Hz), 5.89 (1H, d, J = 11,2 Hz
), 5.81 (1H, td, J = 57.0, 5.0 Hz), 4.07-3.96 (2H, m), 2.84 (1H, dd,
J =12.0, 4.0 Hz), 2.80 (1H, t, J = 9.0 Hz), 2.71-2,39 (8H, m), 2.24-
2.14 (2H, m), 2.07-1.92 (4H, m), 1.88-1.27 (15H, m), 0.99 (3H, d, J =
6.3 Hz), 0.59 (3H, s).
Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,30 (M+H)
[ErEHI1 7 5]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-3-(I 7z O X F)L)EQ )
TSI T 2= ) -Ta- XA FNF VS e RO-dM-( VT v-4-4 )T
NNIFVFTU)LoanFHU-1,3-IU4—)L (b&#HB 08 1) DERK
&Y (16 b) [50 mg, 0.068 mmol]l& (R)-3-(Y 74O XFIN)ED
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[0731]

[0732]

[0733]

[0734]

[0735]

[0736]

)TV IEERIE[30 mg, 0.190 mmol]Z=AWT, £&¥%B 08 1[12.4 mg, 0.02
75 mmo L] ZHY4S L 7=,
H-NMR (CD;0D) &: 6.22 (1H, d, J = 11.2 Hz), 5.89 (1H, d, J = 11.2 Hz
), 5.80 (1H, td, J = 56.5, 5.0 Hz), 4.07-3.96 (2H, m), 2.84 (1H, dd,
J =12.0, 3.7 Hz), 2.77-2.47 (8H, m), 2.41 (1H, dd, J = 13.4, 3.2 Hz)
, 2.24-2.14 (2H, m), 2.07-1.95 (4H, m), 1.92-1,27 (15H, m), 0.99 (3H,
d, J =6.3Hz), 0.59 (3H, s).
Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,30 (M+H)
[=HEFI1 7 6]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((R)-3-(2, 2-Y 7 /LA O T FI)E
AYIU-1-4 ) TH V24 )V)-Ta- A FI A V% RO-4H-A VT -4-4
DF)IF)FU)vsanty-1,3-U4—II (k&#¥WB082) WA
&t (16b) [50 mg, 0.068 mmol]& (R)-3-(2,2- 7 )AOTFIL)E
0y Yy EReIE30 mg, 0.175 mol]lZ=MAWT, {t&#HB 08 2[8.4 mg, 0.0
18 mmol]%ER1F L 7=,
'H-NMR (CD;0D) &: 6.22 (1H, d, J = 11.2 Hz), 5.97 (IH, tt, J = 56.0,
4.0 Hz), 5.90 (1H, d, J = 11.2 Hz), 4.07-3.95 (2H, m), 3.35 (1H, dd,
J =10.5 8.1 Hz), 3.18-2.83 (5H, m), 2.70 (1H, t, J = 9.8 Hz), 2.60
(1H, dd, J = 13.4, 3.7 Hz), 2.56-2.48 (1H, m), 2.41 (1H, dd, J = 13.2
, 3.4 Hz), 2.27-1.95 (9H, m), 1.88-1.29 (16H, m), 1.01 (3H, d, J = 6.
3 Hz), 0.60 (3H, s).
Exact Mass = 465.34 (C28H45F2N02) Obs. mass = 466. 35(M+H)
(=17 7]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-4-((S)-3-(1, - 740 FI)E
AYIY-1-A W) TH =24 L)-Ta- XA FIA V% & RO-4H-1 T V-4-4
DFNNIFIVF)voandtdty-1,3-UF - (b&¥MB083) OERK
£&H (16b) [50 mg, 0.068 mmol]l& (S)-3-(1,1-Y 7 FOTFIL)E
0 YV BEIRI30 mg, 0.175 mmol]ZAWT, {t&¥HB 08 3[9.3 mg, 0.0
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[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

20 mmo 1% EX1E L 7=,
'H-NMR (CD,0D) &: 6.22 (1H, d, J = 11.2 Hz), 5.89 (1H, d, J = 11.2 Hz
), 4.07-3.96 (2H, m), 2,90 (1H, t, J = 9.3 Hz), 2.86-2,39 (9H, m), 2.
24-2.14 (2H, m), 2.07-1.46 (15H, m), 1.59 (3H, t, J = 19.0 Hz), 1.39-
1.28 (4H, m), 0.99 (3H, d, J = 6,8 Hz), 0.59 (3H, s).
Exact Mass = 465,34 (C28H45F2N02) Obs, mass = 466,35 (M+H)
[=HERFI1 7 8]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((S)-3- (Y 7oA O X h*>)EQO
DO U-1-AN)TH =24 )V)-Ta- A FIF V& RO-4H-14 VT -4-1)
FOIFIVFV)IVoa~nFHU-1,3-UF—)L (ItLE&#HB086) DEM
It&4 (1 6b) [50 mg, 0.068 mmol]& (S)-3-(I 740X MF2)EDO
1) 2V IRFEIR[25 mg, 0.182 mmol]ZFAWT, {t&¥B 08 6[10.0 mg, 0.02
14 mmo L] % ER48 U 7=,
'H-NMR (CD,0D) &: 5.96 (1H, t, J = 75.0 Hz), 5.79 (1H, d, J = 11.4 Hz

), 5.47 (MH, d, J
.43-2,30 (4H, m), 2.19-1.97 (5H, m), 1.86-1.70 (3H, m), 1.64-0.85 (18

11.4 Hz), 4.35-4.30 (1H, m), 3.65-3.53 (2H, m), 2

H, m), 0.56 (3H, d, J = 6.4 Hz), 0.16 (3H, s).Exact Mass = 467,32 (C2
7H43F2N03) Obs. mass = 468,30 (M+H)
[ErEH1 7 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-3-(Y' 7).4AO X FF) KO
VIU-1-AN)TE-2-A)-Ta- A FNA IV FE RO-d-A VT V-4-1 )
TU)IFI)FT)oaAFYU-1,3-A - (bEWB 08 7)DEK
&% (16b) [60 mg, 0,068 mmol]l& (R)-3-(¥ 740X hFI)E
Oy YVigRIE[26.5 mg, 0.153 mmol]ZAWT. {£&¥B0O8 7[6.5 mg, 0
.014 mmo L] ZHXS L 72,
TH-NMR (CD,0D) &: 6.38 (1H, t, J = 75.0 Hz), 6.21 (1H, d, J = 11,4 Hz
), 5.89 (1H, d, J = 11.4 Hz), 4,79-4.72 (1H, m), 4.06-3.95 (2H, m), 2
.85-2,71 (4H, m), 2.59 (1H, dd, J = 13.3, 3.7 Hz), 2.48 (3H, dt, J =
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[0743]

[0744]

[0745]

[0746]

[0747]

[0748]

14.2, 6.5 Hz), 2.41 (1H, dd, J = 13.5, 3.4 Hz), 2,27-2.13 (3H, m), 2.
06-1.26 (18H, m), 0.98 (3H, d, J = 6.4 Hz), 0.58 (3H, s).
Exact Mass = 467,32 (C27H43F2N03) Obs. mass = 468,30 (M+H)
[ErEHI1 801
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-3-(I Z/xO X F)L) Q)
U= T 2= W) -Ta- XA FINF VS RO-dM-( VT v-4-4 )T
NIFIVTU)2-AFLryoankdHy-1,3-UF - (IL&¥%HB 088
) DERK
&Y (1 6c) [50 mg, 0.067 mmol]l&(S)-3-(¥ 740X KRFI)E
0y YU 080 mg, 0.190 mmollZ=MAWT, {t&%HB 08 8([12.1 mg, 0.
026.1 mmol]ZHN4F L 7=,
'H-NMR (CD,0D) & : 6.27 (1H, d, J = 11.2 Hz), 5.93 (1H, dt, J = 6.0, 5
7.0 Hz), 5.92 (1H, d, J = 11.2 Hz), 5.06 (2H, d, J = 8.0 Hz), 4.40 (2
H, ddd, J = 13.9, 7.1, 4.4 Hz), 3.23 (1H, dd, J = 11.2, 8.8 Hz), 3.10
-2.80 (8H, m), 2.68 (1H, dd, J = 13.2, 4.4 Hz), 2.49 (1H, dd, J = 13.
7, 3.9 Hz), 2.32-2.26 (2H, m), 2.20-1.91 (7H, m), 1.82-1.33 (12H, m),
1.01 (3H, d, J = 6.8 Hz), 0.60 (3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,40 (M+H)
[ErEH18 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-3- (I Z/xA O X F)L)EO )
TU-1-AWN) T2 V)-Ta-X FIF V5 RO-4H-1 v FV-4-4 T
VNIFIVTU)-2-AFLroianksy-1,3-UF—)L (E&¥WBO089
) DEMX
It&# (1 6c) [50 mg, 0.067 mmol]l& (R)-3-(I 740X KFI)E
0Y Y vRREIEI33 mg, 0.209 mmol]ZAWT, {E&¥B089[10.0 mg, 0.
0216 mmo l]Z B8 L 7=,
'H-NMR (CD,0D) & : 6.27 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.90 (1H, td, J = 56.0, 5.0 Hz), 5.05 (2H, d, J = 7.0 Hz), 4.43-4,
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[0749]

[0750]

[0751]

[0752]

[0753]

36 (2H, m), 3.12 (1H, dd, J = 11.0, 9.0 Hz), 3.04-2.71 (8H, m), 2.67
(1H, dd, J = 13.2, 4.4 Hz), 2.49 (1H, dd, J = 13.7, 3.9 Hz), 2.32-1.9
5 (7H, m), 1.92-1.32 (13H, m), 1.01 (3H, d, J = 6.3 Hz), 0.60 (3H, s)

463, 33 (C28H43F2N02) Obs. mass
[=HEHI1 8 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-3-(2,2- 7 )AOTFIL) K
AYIU-1-4)TEH-2-4)L)-Ta- A FIA VS NO-4H-4 VT -4-4
DFU)IF)FU)2-AFLroankttho-1,3-U4—)L (Itk&¥BO
90) DEM
{t&4 (1 6c) [650 mg, 0.067 mmol]l& (R)-3-(2,2-7)AO0TFI)E
Ay Y oERE[38 ng, 0.174 mmol]l%BAWT, 1t&¥WB 09 0[8.2 mg, 0.0
17 mmo L] B L 7=,
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 10.7 Hz), 5.97 (1H, tt, J = 56.0,
4,0 Hz), 5.92 (1H, d, J =10.7 Hz), 5.06 (2H, d, J = 6.3 Hz), 4.43-4,
37 (2H, m), 3.41 (1H, dd, J =10.7, 7.8 Hz), 3.24-3.12 (2H, m), 3.07

Exact Mass 464.45 (M+H)

(MH, td, J =12,0, 4.7 Hz), 2,96 (1H, td, J = 11.8, 4.7 Hz), 2.86 (1H
, dd, J =12,0, 3.7 Hz), 2.78 (1H, t, J =10.2 Hz), 2.68 (1H, dd, J =
13.4, 4.1 Hz), 2.59-2,45 (2H, m), 2.33-2.20 (3H, m), 2.09-1.98 (5H,
m), 1.81-1.33 (13H, m), 1.02 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478, 25(M+H)

[=HEfI1 8 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-3-(1,1-T )40 T FI ) E
YT u-1-A))TEH -2 )L)-Ta- X FIF V4 & RO-4H-1 VT -4-4
DF)IFVTU)2-AFLryandtdy-1,3-U4—)L (L&¥YBO
91) OEMK

&% (16 c) [50 mg, 0.067 mmol]&(S)-3-(1,1-7)IAO0TFIN)E
0oy EEIEI35 mg, 0.161 mmol]ZAWT, {E&¥WB 09 1[12,7 mg, 0.
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[0754]

[0755]

[0756]

[0757]

[0758]

0166 mmol]ZEXS L 7<,
"H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.06 (2H, d, J = 6.3 Hz), 4,40 (2H, ddd, J = 14,0, 7.0, 4.5 Hz), 3
.37-3.28 (1H, m), 3.21-2,84 (7H, m), 2.68 (1H, dd, J = 13.2, 4.4 Hz),
2.49 (MH, dd, J = 13.7, 3.9 Hz), 2.32-2.08 (4H, m), 2.02-1.95 (2H, m
), 1.87-1.33 (15H, m), 1.02 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478, 25(M+H)
(=R 184]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-3-(2,2- 7 )4 0T FI ) E
OYSy-1-4)THv-2-4)L)-Ta- A FIF VS FO-4-1 VFv-4-4
VFNIFIFU)2-AF Ly Iandktyy-1,3-I4— L (LEWB 09
2)DEK
It& (1 6c) [50 mg, 0.067 mmol]l& (S)-3-(2,2-Y7)AQTFI)E
aY Y VIREERIE[40 mg, 0.233 mmol]EFHWT, {t&¥B 09 2[14.0 mg, 0.
0293 mmo L] & EX/S L 7=,
'H-NMR (CDs0D) &: 6.28 (1H, d, J = 11.2 Hz), 5.99 (1H, tt, J = 56.0,
3.0 Hz), 5,93 (1H, d, J = 11,2 Hz), 5.06 (2H, d, J = 6.3 Hz), 4.40 (2
H, ddd, J 14.0, 7.0, 4.5 Hz), 3.49 (1H, dd, J = 11.0, 7.6 Hz), 3.31-
3.23 (2H, m), 3.17-3.03 (2H, m), 2.95-2,80 (2H, tm), 2.68 (1H, dd, J
= 13.2, 4.4 Hz), 2.62-2.54 (1H, m), 2.50 (1H, dd, J = 13.7 3.9 Hz), 2
.33-1.99 (8H, m), 1,85-1,34 (12H, m), 1.02 (3H, d, J = 6.3 Hz), 0,61
(3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478,40 (M+H)
[EMEfI185]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((R)-3-(1, 1-I 7 )A O T FI.)
EOYoo-1-4 ) THv-2-1)V)-Ta- A FIF U & & RO-4H-14 > F -4~
AVTO)IFIVTU)2-AFLrooando-1,3-UF—)L (kE¥B
093) OERK
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[0759]

[0760]

[0761]

[0762]

[0763]

&4 (16c¢) [50 mg, 0.067 mmol]& (R)-3-(1,1- 24O FI)
Eoy Y ERRIEI38 mg, 0.221 mmol]EFBW T, {£&%B 0 9 3[10.7 mg,
0.0224 mmo L] %=EYS L 7=,

H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.06 (24, d, J = 6.3 Hz), 4.46-4.35 (2H, m), 3,22-2.85 (8H, m), 2.
68 (1H, dd, J = 13.4, 4.1 Hz), 2.49 (1H, dd, J = 13.4, 4.1 Hz), 2.33-
1.97 (8H, m), 1.90-1.33 (16H, m), 1.02 (3H, d, J = 6.3 Hz), 0.60 (3H,
s).

Exact Mass = 477.34 (C29H45F2N02) Obs. mass = 478.40 (M+H)

(=1 8 6]

(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((R)-3-(3,3-TY 74O SO EIN)
EOYIr-1-4 ) THV-2-4L)-Ta- A FIA V& & RO-4H-14 >V F -4~
AYF)IF)FU)2-AFLrooankyy-1,3-UF—)L (b&#B
094) O&ERK

{t&% (16 c) [50 mg, 0.067 mmol]l& (R)-3-(3,3-Y7).4AO7OElL
Yoy YU iaEia[35 ng, 0.189 mmol]lAFAWT, {t&¥WB 09 4[13.1 mg,

0. 0266 mmol]%HYE L 7=,

H-NMR (CD,0D) &: 6.28 (1H, d, J = 11.2 Hz), 5.93 (IH, d, J = 11.2 Hz
), 5.91 (1H, tt, J =57.5, 4,0 Hz), 5.06 (24, d, J = 5.9 Hz), 4.40 (2
H, ddd, J 14.0, 7.1, 4.4 Hz), 3.47 (1H, dd, J = 11,2, 7.8 Hz), 3.31-
3.25 (2H, m), 3.19-2.84 (4H, tm), 2.68 (1H, dd, J = 13.4, 4.1 Hz), 2.
50 (1H, dd, J = 13.7 3.9 Hz), 2.42-1.94 (84, m), 1.90-1.30 (17H, m),
1.02 (3H, d, J = 6.3 Hz), 0.61 (3H, s).

Exact Mass = 491,36 (C30H47F2N02) Obs. mass = 492,40 (M+H)

(=1 87]

(1R, 3§, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-FE LK) J TH »-2-
AIVNF IS RO-4H-A VT V=44 )TU)IF)TV)4-AFLroO
ANFHU-1,3-TF =)L (EE¥YD022) DERK
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[0764]

[0765]

[0766]

[0767]

E&¥1 6 al100 mg, 0.134 mmol]& THF[1 aLITEM L. EIKRY V[
0.2 m, 2 mmol]ZEMAT. 6 OCT—HMEBALER LL RINEEWME—
B50CET%HH L. TBAF[IM in THF, 0.4 mL, 0.4 mmol]%HIA T, 4
RERR L, RINEEYMEERF THMREK. BENKRBKERF M) D LEMN
ATOTVFL, BT FILTHIH L, BREZEKMBY /RO DULT
R, BERMELL, BELZERA1 EAKRICLT. HPLCTIHERT 2
ZET, EEaWD022[17.6 mg, 0.041 mmol]%EXB L 7=,

'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz
), 5.28 (1H, t, J =1,2Hz), 4.34 (1H, t, J =5.9 Hz), 4.1-4,08 (1H,

m), 3.75 (4H, t, J = 4.6 Hz), 2.86 (1H, dd, J = 12,0, 3.7 Hz), 2.76-2
.66 (6H, m), 2.60 (1H, td, J = 11,7 4,9 Hz), 2.51 (1H, dd, J = 13.7 3
.4 Hz), 2.25 (1H, dd, J = 13.2 6.8 Hz), 2.11-2.00 (3H, m), 1.90-1.28

(17H, m), 1.04-0.99 (1H, m), 0.99 (3H, d, J = 6.8 Hz), 0.58 (3H, s).E
xact Mass = 429,32 (C27H43N03) Obs. mass = 430.30(M+H)

[=rE%I1 8 8]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FIL-1-((R)-4-FIJVR) /) TH v-2-41
WA o5k RO-dH-4 VFV-4-4 YFV)IF)F)ooanktr-1,3-
= bEHWD023) DEMK

[1649]

NaBH(OAc);
Morphorine, THF

14 D023-di-OTBS
T2 1
SEFADIRR2ICEBHDIEEH1 4 b[100 mg, 0.174 mmolIJDTHF
A2 LHCENERY v[0.2 nl]l&F MY DL N) FENFDROE RY R
110 mg, 0.519 mmol]lA& X T. 6 OCTIREMBABH L. RIGEEWES
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[0768]

[0769]

[0770]

[0771]

[0772]

%, BEMBEKICEL, BRI FILCTHIE L, BRE=EMBIEKTHE
L. BB~/ xO0 LTRRE, BEREL T, HEDODDO23 —d
i-OTBS[81.1 mglaFr, HEIEINULOEE EZHFTITRORMBICH
Wi,
If22

FEROBEDDO23 —d i-OTBS[81.1 mg]ld T H F&KLT mL]ICTBA
FLIM in THF, 0.4 nL, 0.4 mmol]%ZANX T, 6 O°CT5AFEMEBBIE L .
RIEEHE SR, fBMKEBKESF M) DLICB L, BT FILCTHEL
oo BHRBEBMBEKTHEE L. BKREET VX7 LA TERE, RER
WML, BBEZUMEHPLCTHEAL, {t&%HDO023[22.1 mg, 0.053 mmo
1% 7,
'H-NMR (CD:0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11,4 Hz
), 4.06-3.95 (2H, m), 3.69 (4H, t, J = 4.6 Hz), 2.83 (1H, dd, J = 11.
9, 4.1 Hz), 2.59 (1H, dd, J = 13.7, 3.7 Hz), 2.50-2.37 (6H, m), 2.33
(1H, td, J = 11.4, 5.3 Hz), 2.23-2.13 (2H, m), 2.06-1.93 (44, m), 1.8
8-1.47 (9H, m), 1.39-1.27 (4H, m), 0.98 (3H, d, J = 6.4 Hz), 0.58 (3H
, S).
Exact Mass = 417.32 (C26H43N03) Obs. mass = 418.35 (M+H)

(=1 8 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-F LK) J TH v-2-4
WA ERO-d-A VT U-4-4 Y FTU)ITFYFTU)2-XFLrran
FHU-1,3-UF—I) (LEYWD024) DERK

It&5H (1 6c) [120 mg, 0.097 mmol]l& EJLARY >[0.1 mL, 1.1 mmol]
FRAWVWTERH T ERAKRICRIEIEZZET, 6D 024[22.2 ng, 0.0
52 mmo L] & EN1F L 7=,
H-NMR (CD;0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, dd, J = 8.0, 1.0 Hz), 4.42-4.36 (2H, m), 3.71 (4H, t, J
= 4.6 Hz), 2.85 (1H, dd, J = 12.0, 3.7 Hz), 2.67 (1H, dd, J = 13.4, 4
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[0773]

[0774]

[0775]

[0776]

[0777]

[0778]

.1 Hz), 2.58-2.37 (7H, m), 2.31-2,24 (2H, m), 2.07-1.93 (3H, m), 1.49
(11H, ttt, J =61.2, 17.2, 7.4 Hz), 0.99 (3H, d, J = 6.3 Hz), 0.58 (
3H, s).
Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.35 (M+H)

[ErEHI1 901
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-Ta= X FIL-1-((R)-4-((S)-2-X FILEI 7K )
I)TE-2-AI)F 0 Z e RO-H-A VT V-4 )T V)ITF)T)-2-X
FLryoanxyy-1,3-YF—J (t&¥WD025) DA

&Y (16 c) [50 mg, 0.067 mmol]& (S)-2-X FILEJ KR > [30 mg,
0.297 mmo ]z AWT. EHEfl 1 EERICNIET S ET, LEMDO25[1
3.8 mg, 0.031 mmol]A&EX/S L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 8.0 Hz), 4.45-4,33 (2H, m), 3.82 (1H, dd, J = 10.
2, 3.0 Hz), 3.66-3.55 (2H, m), 2.85 (1H, dd, J =12.0, 3.7 Hz), 2.82-
2.75 (2H, m), 2.67 (1H, dd, J =13.7, 4.4 Hz), 2.48 (1H, dd, J = 13.7
, 3.9 Hz), 2.44-2.24 (4H, m), 2.08-1.93 (4H, m), 1.79 (1H, dd, J = 11
.7, 10.2 Hz), 1.71-1.26 (11H, m), 1.11 (3H, d, J = 6.3 Hz), 0.98 (3H,
d, J =6.8Hz), 0.58 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,30 (M+H)
[=heh191]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(4-F ¥ H-T-FHF R ENQ[2.5]F &
B U-T-AWN)TE -2 JV)-Ta-X FIF 75 RO-4H-1 v FV-4-4 T
IF)TU)2-AFLyIoanFyy-1,3-UF—)L (b&EHD 026
) DEM

It&¥ (1 6c) [50 mg, 0.067 mmol]l&4-7FH-7-7H2ENO[2.5]F %
% [30 mg, 0.265 mmol]ZAWT, EEhl1 EE#HRICLETZIET, bE
DO 26[12.0 mg, 0.026 mmol]l%EXZE L 7=,
'H-NMR (CD;0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.90 (1H, d, J = 11.2 Hz
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[0779]

[0780]

[0781]

[0782]

[0783]

[0784]

), 5.05 (2H, d, J = 6.8 Hz), 4.42-4.36 (2H, m), 3.75 (2H, t, J = 4.9
Hz), 2.85 (1H, dd, J =12.0, 3.7 Hz), 2.67 (1H, dd, J = 12,0, 4.0 Hz)
, 2.64-2,24 (9H, m), 2.07-1.96 (3H, m), 1.70-1.27 (11H, m), 0.98 (3H,
d, J =6.8Hz), 0.77-0.70 (2H, m), 0.59-0.53 (2H, m), 0.58 (3H, s).
Exact Mass = 455,34 (C29H45N03) Obs. mass = 456,30 (M+H)

[=HEHI1 9 2]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(6-F ¥ H4-9-7H 2 0O[4.5]F7 H
VAT 2= N)-Ta- X FIF VS RO-H-A VT -4 )TV
JIFVTV)-2-AF Lo iandsy-1,3-IF—-)LLa¥mD027)D
am

Ib&t (1 6c) [60 mg, 0.067 mmol]&6-#4FH-9-7H 2 EO[4.5]54H
>[30 mg, 0.212 mmol]ZMWT, EfEhl1 ERAKICNET BT, LED
DO27[18.0 mg, 0.037 mmol]%ENIS L 7=,
'H-NMR (CD,0D) & : 6.27 (1H, d, J = 10.7 Hz), 5.92 (1H, d, J = 10.7 Hz
), 5.06 (2H, t, J = 3.9 Hz), 4.43-4,37 (2H, m), 3.73-3.63 (2H, m), 2.
86 (1H, dd, J = 12.0, 3.7 Hz), 2.67 (1H, dd, J = 13.4, 4.1 Hz), 2.49
(1H, dd, J = 13.4, 3.7 Hz), 2.40-2.25 (8H, m), 2.07-1.94 (3H, m), 1.8
1-1.18 (20H, m), 0.99 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 483,37 (C31H49N03) Obs. mass = 484, 35(M+H)

[=rEfI1 9 3]
(1R, 3R)-5-(2-( (1R, 3aS, 7aR, E)-1-((R)-4-((2S, 6R)-2,6- X FILEILK ) /
)T H 2= ) -Ta- X FINF VS RO-d-A VT V-4 ) FTV)TF )T
V)2-XF L oantty-1,3-UF—)L (LEWD028) DERK

It&# (1 6c) [50 mg, 0.067 mmol]l& (2S,6R)-2,6-F X FILEIKRY) Y
[30 mg, 0.260 mmollZMA\W T, EfEfl1 RARICLET S &T, {LEMD
028[17.3 mg, 0.0378 mmol]%ZEXF L /=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.90 (1H, d, J = 11,2 Hz
), 5.04 (2H, d, J = 6.8 Hz), 4.42-4,36 (2H, m), 3.69-3.63 (2H, m), 2.
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[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

82 (3H, q, J =12.0 Hz), 2.66 (1H, dd, J = 13.2, 3.9 Hz), 2.48 (1H, d
d, J =13.4, 3.7 Hz), 2.43-2.24 (4H, m), 2.06-1.96 (3H, m), 1.74-1.26
(15H, m), 1.12 (3H, d, J = 6.1 Hz), 1.12 (3H, d, J = 6.0 Hz), 0.98 (
3H, d, J =6.3 Hz), 0.58 (3H, s).
Exact Mass = 457,36 (C29H47N033) Obs. mass = 458.35 (M+H)
[=HEHIT1 9 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(2, 2-F X FILEIKR ) /) TH v~
-4 )-Ta- X FI A4 RO-4H-A VT V-4 ) FTV)ITF ) FT)-2-X
FLryoanxtyy-1,3-YF—J (t&¥WD029) DAEM
ited® (1 6c) [60 mg, 0.067 mmol]l&2,2- X FIJLEI KR >[30 mg,
0.260 mmol]ZFA\WT., EMEfHl1 ERARICALIET B &T, EHMD O 29[
3.6 mg, 0.030mmol]%&ENF L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.90 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 6.8 Hz), 4.39 (2H, dt, J =15.0, 4.8 Hz), 3.70 (2
H, ddd, J = 21.5, 12.0, 4.4 Hz), 2.85 (1H, dd, J = 12.2, 3.4 Hz), 2.6
6 (1H, dd, J = 13.2, 4.4 Hz), 2.48 (1H, dd, J = 13.2, 3.9 Hz), 2.39-2
.24 (7H, m), 2.16 (1H, d, J = 10.7 Hz), 2,08-1.92 (3H, m), 1.70-1,48
(84, m), 1.38-1.31 (3H, m), 1.25-1.13 (8H, m), 0.98 (3H, d, J = 6.3 H
z), 0.58 (3H, s).
Exact Mass = 457,36 (C29H47N03) Obs. mass = 458, 35(M+H)
[=HEfI195]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(4-F FH-7-F7H X EO[2.51F
BU-T-AI)TE -2 V)-Ta- A FIF I H & RO-4H-4 v FV-4-4 ) F
NNIF)TFT)ToanFFy-1,3-UF—)L (bE¥WD 03 0) DERMK
It&# (16 b) [50 mg, 0.068 mmol]l&4-7FH-7-7H2ENO[2.5]F %
% [30 mg, 0.265 mmol]ZAWT, EEhl1 EE#HRICLETZIET, bE
#DO30[11.2 mg, 0.0252 mmol]A&ENE L 7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,2 Hz), 5.88 (1H, d, J = 11,2 Hz
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[0791]

[0792]

[0793]

[0794]

[0795]

[0796]

), 4.06-3.95 (2H, m), 3.75 (2H, t, J = 4.9 Hz), 2.83 (1H, dd, J = 12,
2, 3.4 Hz), 2.61-2,31 (9H, m), 2.23-2.13 (2H, m), 2.05-1.28 (18H, m),
0.98 (3H, d, J =6.8 Hz), 0.74 (24, t, J = 5.6 Hz), 0.62-0.55 (2H, m
), 0.57 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,35 (M+H)

[ErEHI1 961
(1R, 3R)-5-(2-((1R, 3aS3, 7aR, E)-7Ta= X F)L-1-((R)-4-((R)-3-X FIL - EI 7K )
I)TE2-AI)F 0 Z e RO-H-A VT V-4 ()T V)IF)TV)-2-X
FLryoanxyy-1,3-Ix—)L{LE&#WD 03 1)DEHK

ited® (1 6c) [60 mg, 0.067 mmol]l& (R)-3-X FJLEI KR >[30 mg,
0.297 mmol]Z AWT. EfEfl 1 EERICANIET S ET, LEMDO3 1[I
4,9 mg, 0.0336 mmol]%&ENE L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 10.7 Hz
), 5.05 (2H, d, J = 8.0 Hz), 4.42-4,36 (2H, m), 3.77 (1H, dt, J = 11,
4, 2.8 Hz), 3.68-3.58 (2H, m), 3.23 (1H, dd, J = 11.2, 9.3 Hz), 2.88-
2.81 (2H, m), 2.77 (1H, dt, J = 11.9, 2.7 Hz), 2.67 (1H, dd, J = 13.2
, 4.4 Hz), 2,50-2.21 (6H, m), 2.08-1.93 (3H, m), 1.74-1.14 (13H, m),
1.00 (3H, d, J = 6.3 Hz), 0.99 (3H, d, J = 6.0 Hz), 0.58 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,30 (M+H)
[=heh197]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((S)-3-X FILEILK Y
I)VTI V-2 I)F 7 F e RO-dU-A VT V-4 )TV)ITF )T )-2-%
FLrirsandtho-1,3-UF—)L (LE¥WD 03 2) DERK

It&# (1 6c) [50 mg, 0.067 mmol]& (S)-3-AFIJLEIJLKRY [30 mg,
0. 297 mmollZRAWT, EfEHI1 EERICUIESTZIET, EEHWDO 3
2[12.3 mg, 0.027.7 mmol]%&EX8 L 7=,
'H-NMR (CD30D) &: 6.26 (1H, d, J = 11,2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.05 (2H, d, J = 7.3 Hz), 4.43-4,33 (2H, m), 3.83-3.76 (1H, m), 3.
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[0797]

[0798]

[0799]

[0800]

62 (2H, ddd, J = 23.5, 13.5, 5.0 Hz), 3.23 (1H, dd, J = 11.2, 9.3 Hz)
, 2.87-2.64 (4H, m), 2.50-2.25 (6H, m), 2.07-1.91 (3H, m), 1.70-1.27
(11H, m), 1.00 (3H, d, J = 6.3 Hz), 0.98 (3H, d, J = 8.1 Hz), 0.59 (3
H, s).
Exact Mass = 443.34 (C28H45N03) Obs. mass = 444,35 (M+H)

(=1 9 8]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-2-(¥ 7 LA B X FIV) EIL 7K
) I)TH 2= I)V)-Ta- A FIF VS RO-dH-41 2V FV-4-4 ) FTV)ITF
JFU)-2-XFLriandty-1,3-U4—)L(LEHD 0 3 3)DERK

{t&# (1 6c) [50 mg, 0.067 mmol]&EREHI1 3 7 TREIICEHD (S
) —2— (Y7)0FOXFIV) IR VIEHEE (&3 d 06) [40 mg,
0.230 mmol]ZFAWT, EEF 1 ERKICALETSZI&T, £EWD03 3L
11.4 mg, 0.0238 mmol]%&ENE L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 10.7 Hz), 5.91 (1H, d, J = 10.7 Hz
), 5.77 (1H, td, J = 55.0, 4.0 Hz), 5.05 (2H, d, J = 6.8 Hz), 4.43-4.
33 (2H, m), 3.91 (1H, d, J = 11.7 Hz), 3.75-3.62 (2H, m), 2.92-2.80 (
2H, m), 2.75 (1H, dd, J =12.0, 3.2 Hz), 2.67 (IH, dd, J = 13.2, 4.4
Hz), 2.50-2.15 (7H, m), 2.07-1.91 (4H, m), 1.68-1.21 (12H, m), 0.99 (
34, d, J = 6.8 Hz), 0.58 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480. 30 (M+H)

[Z=HEHIT1 9 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((8)-2-(¥ ZJLA O X F L) EILIK
VI))TEHU-2-A)-Ta-AFINF VS RO-H-A VT V-4 ) TV)ITF
DFU)voanFty-1,3-U4—) (b&#WmD034) DA

1£&% (16b) [50 mg, 0.068 mmoll& M1 37 T3 ICEHD (S
) —2— (YT7NABXFIV) BILRY VIBEEIE (LE#3 d 06) [40 mg,
0.230 mmol]lZFAWT. EHEFI1 ERAKICAWETZ&T, EE¥MD034[
7.5 mg, 0.016 mmol]&EYE L /=,



WO 2022/059684 216 PCT/JP2021/033806

[0801]

[0802]

[0803]

[0804]

[0805]

[0806]

H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.89 (1H, d, J = 11.2 Hz
), 5.77 (1H, td, J = 55.0, 4.0 Hz), 4.06-3.95 (2H, m), 3.90 (1H, d, J
= 10.0 Hz), 3.75-3.62 (2H, m), 2.88 (1H, d, J = 10.7 Hz), 2.83 (1H,
dd, J =10.7, 4.0 Hz), 2.75 (1H, dd, J = 11.7, 2.0 Hz), 2.58 (1H, dd,
J =13.2, 3.4 Hz), 2.48-2.35 (3H, m), 2.23-1.91 (7H, m), 1.87-1,26 (

14H, m), 0.98 (3H, d, J = 6.8 Hz), 0.58 (3H, s).
Exact Mass = 467.32 (C27H43F2N03) Obs. mass = 468,35 (M+H)
(=2 00]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((S)-2- (' 7 )A O X FI) EIL
R I)TE 24 ))-Ta- A FIA VS RO-4-( >V Fv-4-4 ) FTV)T
FUFV)-4-AFNAIHERO-1,3-VF—I)IL (LEHDO035) DERK
&Y (16 a) [50 mg, 0.067 mmol]l& EREFI1 3 7 TREIICEEHD (S
) —2— (U7)0FOXFIV) IR VIEHEE (&3 d 06) [40 mg,
0.230 mmol]ZFAWT, EEF 1 ERKRICAWETSZIET, EEWDO35[
4.3 mg, 0. 0090 mmol]A&ERF L 7=,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.77 (14, td, J = 55.3, 4.2 Hz), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4
.34 (1H, t, J =5.9 Hz), 4.14-4.09 (1H, m), 3.90 (1H, d, J = 11.7 Hz)
, 3.73-3.62 (2H, m), 2.87 (2H, dd, J = 10.7, 5.9 Hz), 2.74 (1H, d, J
= 11,7 Hz), 2.53-2.34 (3H, m), 2.28-2.14 (2H, m), 2.03-1.87 (7H, m),
1.73-1.20 (16H, m), 0.98 (3H, d, J = 6.3 Hz), 0.57 (3H, s).
Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480.35 (M+H)
[=H/EFI20 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-2-(Y 7 LA B X FIL) EIL 7K
D I)TEU-2-A)-Ta- A FINF IS RO-H-A VT V-4 ) TV)ITF
DFo)-2-AFLroanxktr-1,3-UF—)L {tLEHD O3 6) DEMK
{t&% (1 6c) [50 mg, 0.067 mmoll& EMERFI1 3 8 TR I ICHEBHD (R
) —2— (Y70 AFIV) BEILRY) VIEEEIE (bE#H3d 1 0) [40 mg,
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[0807]

[0808]

[0809]

[0810]

[0811]

0.230 mmol]lZFAWT, EMEFI 1 ERAKRICAWETZI&T, LE¥WDO36[
10.3 mg, 0.0215 mmol]1%&EWE L 7=,
'H-NMR (CD;0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.91 (1H, d, J = 11,2 Hz
), 5.77 (H, td, J = 55.0, 4.0 Hz), 5.05 (2H, d, J = 6.8 Hz), 4.44-4.
34 (2H, m), 3.91 (1H, d, J = 11.2 Hz), 3.74-3.61 (2H, m), 2.84 (2H, d
, J =117 Hz), 2.78 (1H, d, J = 11.7 Hz), 2.67 (1H, dd, J = 13.2, 4.
4 Hz), 2.50-2.24 (5H, m), 2.18-1,96 (5H, m), 1.72-1.22 (13H, m), 0.99
(3H, d, J =6.3 Hz), 0.59 (3H, s).
Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480. 35(M+H)
[EfEHI202]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((R)-2-(¥ 7L A O X FI) EI
R I)TE 2= ))-Ta-AFIA VS RO-4H-A( VFv-4-4 ) FTV)T
FYFU)-A-AFNF I % RO-1,3-VF—)L (LE¥WDO037) DER
1£&% (16 a) [50 mg, 0.067 mmoll&EHEHI1 3 8 T3 ICEHD (R
) —2— (Y740 XFIV) BARY VIEERIE (b&#3d 1 0) [40 mg,
0.230 mmol]ZFAWT, EEh 1 ERKRICALETSZI&T, EEWDO3 7L
2.0 mg, 0.0042 mmol]%ENE L 7=,
'H-NMR (CD30D) &: 6.32 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz

), 5.77 (14, td, J = 55.4, 4,1 Hz), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4
.34 (1H, t, J =5.9 Hz), 4.15-4.08 (1H, m), 3.91 (1H, d, J = 10.2 Hz)
, 3.76-3.68 (1H, m), 3.63 (1H, td, J = 11.5, 2.4 Hz), 2.88-2.73 (4H,
m), 2.51 (1H, dd, J = 13.4, 3.2 Hz), 2.47-1.87 (14H, m), 1.61-1.36 (1
8H, m), 0.98 (3H, d, J = 6.3 Hz), 0.56 (3H, s).

Exact Mass = 479.32 (C28H43F2N03) Obs. mass = 480.30 (M+H)
(=2 0 3]

(1R, 3R)-5-(2-( (1R, 3aS, 7aR, E)-1-((R)-4-((2R, 58)-2, 5= X FJLEJL K Y J
YT I -2-A)-Ta- X FIA V& RO-dH-1 VFV-4-4 ) FV)TF) T
V)-2-AFLriianttu-1,3-VF—)L (L&D 03 8) DEMK
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[0812]

[0813]

[0814]

[0815]

[0816]

[0817]

[0818]

{t&Y (16 c) [50 mg, 0.068 mmol]& (2R,5S)-2,5-Y A FILEIIKRY YV
[30 mg, 0.260 mmollZF\WT, EfEH1 &RRICALET S &T, {LEMD
038[14.2 mg, 0.031 mmol]%EVE L 7=,

Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,30 (M+H)

[EHEHI2 04]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((2R, 5R) -2, 5~ X F I EI K1) /
)T Hv-2-AW)-Ta-AFIAVHE RA-MH-A VT V=44 )T)ITF)T
V)2-AF Ly oOnFHy-1,3-U4—)L (bk&#HD 03 9) DERK

It&# (16 c) [50 mg, 0.068 mmol]l& (2R, 5R)-2,5-F X FILEI K >
[30 mg, 0.218 mmollZM\WT. RMEFI 1 EAKICLET S & T, £EWD
039[13.8 mg, 0.030 mmol]Z=EN1F L 7=,

Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,30 (M+H)
[ErEfI205]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FIL-1-((R)-4-((R)-2-X FILE 7K )
I)TIV-2-AI)F 7 RO-dH-A VT V-4 )TV)ITF )T )-2-%

FrLryoankxhv-1,3-IF—)I (L&D 040) DEM

It&5% (1 6c) [100 mg, 0.174 mmol]l& (R)-2-X FILEJI K'Y »[0.2 mL
JETHF[2 mL]ZBWT, EME6I1 ERKICMIET S &T, EE¥WDO04
0[43.7 mg, 0.101 mmol]&EHE L /=,

"H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.0 Hz), 5.91 (1H, d, J = 11.4 Hz
), 5.05 (2H, d, J = 6.9 Hz), 4.43-4,35 (2H, m), 3.82 (1H, dd, J = 11,
7, 2.1 Hz), 3.67-3.55 (2H, m), 2.88-2,81 (2H, m), 2.76 (1H, d, J = 11
.9 Hz), 2.67 (1H, dd, J = 13.3, 4,1 Hz), 2,48 (1H, dd, J = 13.5, 3.9

Hz), 2.44-2.25 (4H, m), 2,10 (1H, td, J = 11.7, 3.4 Hz), 2.04-1.93 (3
H, m), 1.77-1.27 (12H, m), 1,12 (3H, d, J = 6.4 Hz), 0.98 (3H, d, J =
6.4 Hz), 0.58 (3H, s).

Exact Mass = 443,34 (C28H45N03) Obs. mass
[ErEHI2 061

432.35 (M+H)
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[0819]

[0820]

[0821]

[0822]

[0823]

[0824]

(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-7a- % FJL-1-((R)-4-((S)-2- X FIJLE LK)
J)VTEH-2-4)\V)F VS RO-dH-4A U F V-4 ) FT)IF)FT)T Y
ANFHU-1,3-IF—J)L (LkE¥HD 04 1) ODERK
E&¥ (14 b) [100 mg, 0.174 mmoll& (S)-2-X FILEILKY »[0.2 nL
1 &ETHF[2 mLl]ZBAWT, EfEfl1 8 8L EAMRICAMIET 22 & T, bEW
DO4 1[30.0 mg, 0.070 mmol]%EXE L 7=,
'H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11,4 Hz
), 4.06-3.95 (24, m), 3.82 (1H, dd, J = 11.7, 2.1 Hz), 3.65-3.58 (2H,
m), 2.85-2.76 (3H, m), 2.59 (1H, dd, J = 13,3, 3.7 Hz), 2.42-2.28 (3
H, m), 2.23-2,13 (2H, m), 2.08-1.92 (4H, m), 1.87-1.25 (14H, m), 1,11
(3H, d, J =6.4 Hz), 0.98 (3H, d, J = 6.4 Hz), 0.58 (3H, s).
Exact Mass = 431,34 (C27H45N03) Obs, mass = 432, 35(M+H)
[£HEH207]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-7a- % FJL-1-((R)-4-((R)-3-X FILEI 7K )
J)THY2-4 ) F 7 RO-dH-A VT V41 YFV)IFIVFTV)IVY
ANFHU-1,3-IF—IL(LEHD 04 2)DERK
b&% (14 b) [100 mg, 0.174 mmol]& (R)-3-X FILEILKRY »[0.2m
L] ETHF[2 mLl]1ZAWT. EMEHI1 8 8 EAKICMIET 22 &T. b&
¥)D 04 2[30.0 mg, 0.070 mmol]%&EXZ L /=,
H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11.0 Hz
), 4.04-3.96 (2H, m), 3.77 (H, d, J = 11.4 Hz), 3.68-3.58 (2H, m), 3

.23 (1H, dd, J =11.2, 9.4 Hz), 2.88-2.80 (2H, m), 2.77 (1H, dt, J =
12.2, 3.0 Hz), 2.59 (1H, dd, J = 13.5, 3.0 Hz), 2.48-2.30 (3H, m), 2.
28-2.13 (3H, m), 2.08-1.95 (4H, m), 1.88-1.17 (14H, m), 1.00 (6H, d,
J =6.8Hz), 0.99 (6H, d, J = 5.7 Hz), 0.58 (3H, s).
Exact Mass = 431.34 (C27H45N03) Obs. mass = 432, 35(M+H)

[ErEHI2 081

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((S)-3-X FIL EIL K )
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[0825]

[0826]

[0827]

[0828]

[0829]

[0830]

I)TEI-2-4I)F S e RO-H-A VT4 ) FTV)ITFI)TV)VY
ANFHU-1,3-IF—)L (LEHWD 04 3) DERK

&4 (14 b) [100 mg, 0.174 mmol]& (S)-3-X FILEILKRY > [0.2 mL
] ETHF[2 nL]Z2AWT, EfERFI1 8 8 -ERKICAIET B & T, bEW
DO4 3[40.9 mg, 0.095 mmol]&EXE L 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,4 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.06-3.93 (2H, m), 3.78 (1H, dt, J = 11.4, 2.7 Hz), 3.68-3.55 (2H,
m), 3.22 (1H, dd, J = 11,4, 9.6 Hz), 2,88-2.70 (3H, m), 2.59 (1H, dd
, J =13.3, 3.7 Hz), 2.42-2,13 (6H, m), 2,06-1,21 (18H, m), 0.99 (3H,
d, J =5.0Hz), 0.98 (3H, t, J = 3.2 Hz), 0.58 (3H, s).
Exact Mass = 431,34 (C27H45N03) Obs. mass = 432, 35(M+H)

[EHEfI2 0 9]
(1R, 3R, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((S)-3-X FILEIL
R"YI)TOV-2-4I)F I HE RO-4H-4 VF V41 )FU)IF )T V)-
b-AFLrviyankty-1,3-UF—) (t&#WD045) OERK

it&¥ (16 a) [60 mg, 0.067 mmol]l& (S)-3-XFJLEIJLRY >[0.023 m
L, 0.202 mmol]EZBWT., EMEH1 EEKICNIETZZ T, L&D 04
5[5.6 mg, 0.013 mmol]%&HEYS L %,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11.4 Hz
), 5.28 (1H, s), 4.89 (MH, d, J = 1.8 Hz), 4.35 (1H, t, J = 5.7 Hz),
4,12 (1H, q, J = 6.1 Hz), 3.78 (1H, dt, J = 11,0, 3.5 Hz), 3.65 (1H,
dd, J = 11.9, 3.2 Hz), 3.63-3.57 (1H, m), 3.23 (1H, dd, J
Hz), 2.88-2.70 (3H, m), 2.51 (1H, dd, J = 13.3, 3.2 Hz), 2.44-2,23 (
4H, m), 2,10-1,92 (3H, m), 1.88 (2H, t, J = 5.5 Hz), 1,73-1.30 (12H,
m), 0.99 (3H, d, J = 6.4 Hz), 0.98 (3H, d, J = 6.4 Hz), 0.58 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444, 35(M+H)
[EEfI210]
(1R, 3R, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- %X FJL-1-((R)-4-((R)-3- X FILE IV

11.2, 9.4
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[0831]

[0832]

[0833]

[0834]

[0835]

[0836]

R I)TEV-2-4))A V9 RO-H-1 VFV-4-4 )FV)IF)FV)-
A-XFlLrvioankty-1,3-I4—L (L&D 04 6) OB

t&¥ (16 a) [50 mg, 0.067 mmol]e& (R)-3-X FILEI AR [0.023 m
L, 0.202 mmol]ZAWT, EREH 1 EAKICNIET S LT, LEHWD0O4
6[5.5 mg, 0.012 mmol]%EN1S L 7=,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,4 Hz), 6.08 (1H, d, J = 11,4 Hz
), 5.28 (1H, s), 4.89 (MH, d, J = 2,3 Hz), 4,35 (1H, t, J = 5.9 Hz),
4,18-4.06 (1H, m), 3.77 (1H, d, J = 11,4 Hz), 3.68-3.55 (2H, m), 3.23

(1H, dd, J = 11,4, 9.1 Hz), 2,95-2.70 (3H, m), 2.55-2,15 (5H, m), 2.
05-1.83 (6H, m), 1.73-1.16 (12H, m), 1.00 (3H, d, J = 6.4 Hz), 0.99 (
3H, d, J = 6.4 Hz), 0.57 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444, 35(M+H)

[=rEs21 1]
(1R, 3R, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((R)-2-X FILE IV
R ))THY-2-A ) AV HE RO-dH-A VF V-4~ )FU)TF ) FTV)-
A FLyvoanEty-1,3-UF—I)L (k&#MD 04 7) OEK

&% (16 a) [50 mg, 0.067 mmol]l& (R)-2-XFIJLEILRY viEERIE[
27.8 mg, 0.202 mmol]ZEFWT, EHEAF 1 &EEKRICNIETSZIET. tLEY
DO4 7[6.7 mg, 0.015 mmol]%&ERZ L 7,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11.4 Hz), 6.08 (1H, d, J = 11,0 Hz
), 5.28 (1H, s), 4.89 (MH, d, J = 1,8 Hz), 4.34 (1H, t, J = 5.9 Hz),
4,14-4,10 (1H, m), 3.82 (1H, dd, J = 11,7, 2.1 Hz), 3.68-3.55 (2H, m)
, 2.89-2.73 (3H, m), 2.51 (1H, dd, J =13.3, 3.7 Hz), 2.46-2.23 (3H,
m), 2.11 (1H, td, J = 11,7, 3.4 Hz), 2,04-1.92 (3H, m), 1.88 (2H, t,
J =6,0 Hz), 1,78-1.25 (12H, m), 1,11 (3H, d, J = 6.4 Hz), 0.98 (3H,
d, J =6.4Hz), 0.57 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs. mass = 444, 35(M+H)
[Eref212]
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[0837]

[0838]

[0839]

[0840]

[0841]

(1R, 3R, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((S)-2-A FIL-E I
R ) TEU-2-4I)V)F o RO-dH-A VU F V-4 ) FU)TF)FTV)-
A-XFLroyanFEhr-1,3-OF—)L (LE¥WD048) ODERK
&M (16 a) [50 mg, 0.067 mmoll& (S)-2-XFILEILKR) VIEEEIE[
0.023 mL, 0.202 mmol]ZFAWT, EfEHI1 EERICWIEST 2 & T, LEW
D04 8[6.8 mg, 0.015 mmol]%&HNE L 7=,
'H-NMR (CD;0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11,0 Hz
), 5.28 (1H, s), 4.89 (1H, d, J = 2.3 Hz), 4,34 (1H, t, J = 5.9 Hz),
4,15-4,10 (2H, m), 3.82 (1H, dd, J = 11.7, 2.1 Hz), 3.65-3.59 (2H, m)
, 2.87 (1H, d, J = 11,4 Hz), 2,79 (2H, t, J = 9.4 Hz), 2.51 (1H, dd,
J =13.3, 3.7 Hz), 2.44-2,23 (3H, m), 2.09-1.92 (4H, m), 1.88 (2H, t,
J =5.5Hz), 1.81 (1H, dd, J = 20.4, 9.8 Hz), 1.71-1,28 (12H, m), 1.
11 (3H, d, J = 5.9 Hz), 0.98 (3H, d, J = 6.4 Hz), 0.57 (3H, s).
Exact Mass = 443,34 (C28H45N03) Obs, mass = 444, 35(M+H)
[ErEfFI2 1 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3, 3-T X FILEI K /) TH V-
-4 V) Ta~AFIA VS RO-d-A4 VT V-4 )Y FTV)IFYTV)o0O
AFHU-1,3-TVF =) (LE¥YD 04 9) DERK
&t (14 b) [50 mg, 0.087 mmol]&3,3-U X FILEINK' [0.054 m
L, 0.435 mmol]&FAWT, EfEHI1 88 EHICAIETZZ &T, L&¥WD
04 9[9.3 mg, 0.021 mmol]%ERIE L 7=,
'H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11.4 Hz
), 4.04-3.95 (2H, m), 3.73-3.65 (2H, m), 2.83 (1H, dd, J = 12.1, 3.9
Hz), 2.61-2.52 (3H, m), 2.42-2,37 (3H, m), 2.23-2.13 (2H, m), 2.05-2,
02 (1H, m), 1.96-1.93 (1H, m), 1.86-1.81 (1H, m), 1.78-1.72 (1H, m),
1.66-1,50 (6H, m), 1.38-1.32 (3H, m), 1.19-1,16 (1H, m), 1.01 (6H, d,
J=4,1Hz), 0.97 (3H, d, J = 6.4 Hz), 0.57 (3H, s).
Exact Mass = 445,36 (C28H47N03) Obs. mass = 446.30 (M+H)
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[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[E/EH21 4]
(1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-(4- (X F I RV K =
WERSTU-1-4A V)T V-2-1)L)F Vs RO-4H-1 VT V-4-14 1) T
IFYTFU)A-AFLriioanktdy-1,3-IF—)L (LE¥®WEO0O0 2
) DERK

& (16 a) [100 mg, 0.134 mmol]l&4- (XA FILRILRZI)ERSY
> [67 mg, 0.408 mmol]lZERB\WT, EHEHI1 EERICNIETZET, bE
HIEOO2[11.2 mg, 0.022 mmol]&EYE L 7=,
'H-NMR (CD,0D) &: 6.40 (1H, d, J = 11.2 Hz), 6.16 (1H, d, J = 11,2 Hz
), 5.36 (1H, dd, J = 2.4, 1.5 Hz), 4.43 (1H, t, J = 5.9 Hz), 4.22-4.1
5 (1H, m), 2.95 (1H, dd, J = 9.0, 4.0 Hz), 2.91 (3H, s), 2.68-2.39 (7
H, m), 2.33 (1H, dd, J = 13.4, 6.6 Hz), 2,27-1.34 (194, m), 1.06 (3H,
d, J =6.3Hz), 0.65 (3H, s).

[EfEFI215]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-(4- (A FIL R K =)
ERSIU-1-4A V) THv-2-4)L)F VS RO-d0-4 »Fv-4-1 ) FTV)
IFVTU)2-AFLrooanktyy-1,3-U4—) L&¥WEO004) @
=)0

& (16 c) [50 mg, 0.067 mmollE&4-(XAFILRINKRZI)ERS I Y
[40 mg, 0.244 mmollZ=FBWT. EMEH 1 &ERICAIET S & T, LEW
E0O04[16.0 mg, 0.0316 mmol]%EEN1F L 7=,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11.0 Hz), 5.91 (1H, d, J = 11.0 Hz
), 5.05 (2H, d, J = 6.9 Hz), 4.43-4.35 (2H, m), 3.22 (4H, t, J =5.0
Hz), 2.89-2.82 (4H, m), 2.83 (3H, s), 2.67 (1H, dd, J = 13.3, 4.1 Hz)
, 2.61-2,36 (7H, m), 2,31-2,25 (2H, m), 2,09-2,00 (2H, m), 1.98-1,90
(1H, m), 1.68-1.48 (7H, m), 1.40-1.25 (4H, m), 0.99 (3H, d, J = 6.4 H
z), 0.59 (3H, s).
Exact Mass = 506.32 (C28H46N204S) Obs. mass = 507.25 (M+H)
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[0848] [S=ZH116]
(4R)-4-((1R, 3aS, 7aR, E)-4-(2-((3R,5R)-3, 5-E X ((t - TFIL T X FIL T Y
WNZFRNTIANF Y IFTU)IF )T V)T A FI A 75 FO-1H-1

VFEVI-A )R F A AFIRYEY 2 EF—F (BE&W19b) ©
=153
[1£50]
OO
Step 6 |
Step
1. DIBAL-H
2. NaBHq TBsC™ 0TBS
%, 3. TsCl, Pyr %, 4b
/ zZN 4 HCI, acetone
q:tg/\/ 5. TPAP, NMO, MS4A @/\Ams LHMDS, [HE
o\j,\ - o) A
N 1
17
[0849] T2 1

(4R)-4-((1R,4S,7aR)-Ta- A FIL-4-((R U T FIL VL)X F ) A V4 E
FO-TH-1 v Fo-1-4 )RV H > =Y JL[5.1 g, 15 mmollD ML T VA
W [50 mL] IC—78CTD I BAL—H [1.5M MLIVERKR, 10 L] %
AT, 1. SEFEEBHLE, OCICEEL. ISICTREBRLE, RIG
RBEMERAY /=N TIITVF LI, BMKBEIES MY D LKBREMZT
ERT1 ONBBRLL, RINEEYARBIMRIEKISEE. BFBBTFIL TH
Hll, BEBIEREKEBMELT Y EZ Y LKABRTHE L. FEXHE
RTRVILTEREREL, BRERELE, BEEZYATSNAZLIOT NS
57 4 —TCHEBE L. (4R)-4-((1R,4S,7aR)-Ta- X FJL-4-((R ) ZTF)L V)
WA FI)A 0% RO-MH-4 2V Fo-1-4)L)RV&HF—)L [3.65 g] %15
7=o

[0850] T2

T 1 TR LEbEa®W3.65 gl by [20 nL] & X%/ —)b [20 m
L] OREBREICAMN L, OCTF S ROKRVEEF M) U4 [0.88 g, 23
mmol] ZfNA. MUBRET3 O4EEBEH L, RIGEEYEZRIRILTVE
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[0851]

[0852]

[0853]

ZOLKBRTIVIVF L, BHREKIEE, BT FICTHHELE, B
BEIXEKMEBY SR I LTEEL, BERELL, BEEYATILA
SLYOTNTST74—THEL, (4R)-4-((1R,4S, 7TaR)-Ta- X FJL-4-(( k
DIFLI)IVFFI)F P RO-H-4 U FU-1-4JL)RVH V-1-F —
JU [2.37 g, 6.68 mmol] #1&7=,
I3

T2 TCELLELEY [2.37 g, 6.68 mmol] OE) T Vidik [12 mL]
WKARS MLV 2Rz al) K [1.6 g, 8.4 mmol] ZMA T, EET3
BERIER L, RINESYWABMBEKISEE, BT FILHE L, G
BARBMBEKTHRE L. BKREET TR LATERE., BIERREL .
1124

ITR3ITH/LEEEREEZT7E MY [30 mL] (ITAAEL. 2 MIEER [10 mL]
EMATEERT 1 KEER®H L, RISESYEZRFKBKRT b)Y LKE
BTOIVFL, BEBRTFILTHIE L, BRBIIEKREY /RS ILT
BIRL., RERBLL, BEESYASNASLIOR NI ST 1 —THRE
L. (4R)-4-((1R,4S,7aR)-4-E ROF > -Ta-X FI AV & & RO-TH-14 ¥ F
U-1-A )R FIIA-AFIRYERIHRR—F [1.37 g, 3.47 mmol] %
Bl

Ii25

T4 THEEAR)-4-((1R, 48, 7aR)-4- ROF U -Ta-A FIL A V4 & KO-
H-A Y FU=-1-A IRV FIA- X FIRVEY RRR— b [1.37 g, 3.47
mmol] . N—=XFIJIEIKRYY—N—FF> K 1KY [0.67 g, 5.0 mmo
. ELFa5—Y—T4A [1.59] ov/OOxyViEm [30 L] %0
CTI1REBE L, CORIGREMICT NS TOELTVEZ D L=
TR—bk [120 mg, 0.342 mmol] ZMMATOCTIHEABHLL RIWNES
Ma~THVTHRL., £5314 2L, 2RE\IMBIETVEZD LK
BRTHEL, SO TRIREREKTES L., BRBIIEKREBY /322D
LTHEREL., BEBHBLE, BEEZ VATV ASLIOR NS4 —T
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[0854]

[0855]

[0856]

FEE L. (4R)-4-((1R,7aR)-Ta-X FIL-4-A XV A V& RO-TH-14 > F -1
IRV FIAAFIRYEYZIVERR—F [1.15 g, 2.93 mmol] %15/
H-NMR (CDCLl;) &: 7.79 (2H, t, J = 4.1 Hz), 7.35 (2H, d, J = 7.8 Hz),
4,06-3.94 (2H, m), 2.45 (3H, s), 2.43 (IH, dd, J = 12.2, 7.8 Hz), 2.
33-2.17 (2H, m), 2.11-1.65 (6H, m), 1.60-0.99 (9H, m), 0.91 (3H, d, J
= 6.3 Hz), 0.60 (3H, s).
16

FILITVEEKTF. —78C7T, (2—((3R,5R)—3, 5—ER((t-7
FIIAFID)IVAFR)DoANFOYTFU)IIFIVIY T ZIVIRR T
AVFFVR (k&4 b, CAS Registry No. 139356
—39—1) [0.99g, 1.7 mmol] O THF&®®K [10 mL] (CLHMDS [1
M THFZS®R, 2.6 mL, 2.6 mmol] ZHNZ T, 159RBBH LIz, TORIKEEY
ICTFE5 THEHLAR)-4-((1R, 7aR)-Ta- X FIL-4-FFVY A U4 b RO-TH-1 >~
FU-1-A )RV FIA-AFIRVEY Z)ERF—K [1.15 g, 2.93 mmol]
DTHFR®KNO nL]&ZMA T, —78CT1. SEEBHLE, RINEEY
HEERICEL. SBFELET7 VY EZ D LKBRENMA T, BFERET FILTHH L
oo BHBEBKMEBY /R VLTEBRL, BERELL, BEEZVU AN
FWAZLo0%TZ574—THEEL. (4R)-4-((1R, 3aS, 7aR, E)-4-(2-((3
R,5R)-3,5-EX((t -TFIIAFILIYIL)AF)ooO~NFIYFU)T
FUFV)-Ta~-XFIF U9 RO-MH-A U FU=-1-A JL) RV FJL4- X F LR
vEVRIER—F (&1 9b) [0.67 g, 0.90 mmol] #7157,
H-NMR (CDCLl;) &: 7.80 (2H, d, J = 8.3 Hz), 7.35 (2H, d, J = 8.8 Hz),
6.16 (1H, d, J = 10.7 Hz), 5.81 (1H, d, J = 11.2 Hz), 4.10-3.99 (4H,
m), 2.80 (1H, d, J = 11.7 Hz), 2.45 (3H, s), 2.40-2.07 (4H, m), 1.96
-1.61 (104, m), 1.53-1.21 (12H, m), 1.07-1.00 (1H, m), 0.87 (9H, s),
0.86 (9H, s), 0.50 (3H, s), 0.05 (6H, s), 0.05 (6H, s).
[=EFI216]
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[0857]

[0858]

[0859]

[0860]

[0861]

[0862]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-5-(3- (¥ 7/ A O X hF ) TEF Y
V- W)RY G U-2-A)V)Ta- XA FI A VS e RO-dH-4 VT V-4-4 ) T
NIFYFU)ransEyy-1,3-VF—I)IL (ILEWMA033) DERK
ZZF1 6 (ICEEFHDILE® 1 9 b[50 mg, 0.067 mmol]l& 3 —T7)LA 0O X
NFS7EFYY [30 mg, 0.244 mmol] A= HFEMEE LT, =M1 & B
ICAMIES 22 & T, (LA¥WA 033 [10.6 mg, 0.0227 mmol] %157,
'H-NMR (CD;0D) &: 6.38 (1H, t, J = 75.0 Hz), 6.21 (1H, d, J = 10.7 Hz
), 5.88 (1H, d, J =10.7 Hz), 4.76-4.70 (1H, m), 4.06-3.94 (2H, m), 3
.65 (2H, dd, J = 9.0, 6.6 Hz), 3.11 (2H, dd, J = 9.0, 6.0 Hz), 2.83 (
H, dd, J = 12,0, 3.7 Hz), 2.59 (1H, dd, J = 13.4, 3.7 Hz), 2.52-2,38
(3H, m), 2.23-2,13 (2H, m), 2.03-1,27 (17H, m), 1.12-1.03 (1H, m), 0
.95 (3H, d, J = 6.3 Hz), 0.57 (3H, s).
Exact Mass = 467,32 (C27H43F2N03) Obs. mass = 468. 30 (M+H)
[ErEFI21 7]
(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((R)-5-((8)-3-7)b4 OO ) ¥ v-1-4
IRV G U-2-A)V)-Ta- A FIA IS RO-4H-( VT4 ) TV)ITF
DF)Toanidty-1,3-U4 =)L (bE#MBO16) OER
BEF 1 6 ICREDILEW1 9 b[50 mg, 0.067 mmol]l& (S)-3-7/)4OFK
Oy VIgRRIEI30 mg, 0.239 mmol]%a HFAEME & LT, EEH 1 & EHRICHL
BIE22&THEHWBO16[12.0 mg, 0.0277 mmol] %157,
Exact Mass = 433.34 (C27H44FN02) Obs. mass = 434,30 (M+H)
[=iEfFI2 18]
(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((R)-5-((R)-3-7 )4 O kO Y ¥ v-1-4
WIRVE =24 )V)-Ta-AFIFVH RO-dH-4 VT V-4-4 ) FTV)ITF
DF)oandhy-1,3-UF—)L (k&¥MBO17) OEK
£E¥1 9 b[50 mg, 0.067 mmoll& (R)-3-7/4OEDY T ViGEIE[30
mg, 0.239 mmollZzHEMEE LT, EREAINERAKRICRBIESZ I ETEHEE
#MBO17[14.0 mg, 0.0323 mmol]l&B 7,
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[0863]

[0864]

[0865]

[0866]

[0867]

[0868]

[0869]

Exact Mass = 433.34 (C27H44FN0O2) Obs. mass = 434.30 (M+H)
[EfEFI219]

(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-5-((S)-3- (I 7 A X F) ) O )

Tl ANIRV I U-2-A)-Ta- XA FIF V& RO-4H-14 VT U-4-1 1)

TOIFITFIvsanFYU-1,3-TUFd—)L (LE¥HWB084) DEMK
It&#1 9 b[55 mg, 0.074 mmoll& (S)-3-(F7)AOXF)EON) Y

VIRERIR[50 mg, 0.317 mmol]ZHAEMEE LT, EiEH 1 EEKRICMIBE

32&TtEHMBO84([5.0 mg, 0.011 mmol]l%=1E7=,

'H-NMR (CD,0D) &: 6.22 (1H, d, J = 10.7 Hz), 5.89 (2H, d, J = 10.7 Hz

), 5.81 (2H, td, J = 56.0, 6.0 Hz), 4.13-3.96 (2H, m), 2.86-2.14 (13H

, m), 2.05-1.29 (21H, m), 1.14-1.05 (1H, m), 0.98 (3H, d, J = 6.8 Hz)

, 0.58 (3H, s).

Exact Mass = 465,34 (C28H45F2N02) Obs. mass = 466,40 (M+H)
[EmefFI220]

(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-5-((R)-3-(Y Z)AOX F))EEO Y

Tu-1-A IRV E-2-4)V)-Ta- A FINF VS RO-4H-4 VT -4-1 )

FO)IFIVFV)IVoaO~FHU-1,3-UF—)L (LE#HMBO085) DA
&1 9 b[55 mg, 0.074 mmol]l& R)-3-(Y7iAQXFI)EQN) DY

IRERIE[50 mg, 0.317 mmol]ZHFEME L LT, EEHI1 ERRICLIEIES

ZETIEEYWBO85[[14.7 mg, 0.0316 mmol]% 157,

TH-NMR (CD,0D) &: 6.22 (1H, d, J = 11.2 Hz), 5.89 (2H, d, J = 11.2 Hz

), 5.80 (2H, td, J =58.0, 5.0 Hz), 4.07-3.96 (2H, m), 2.84 (1H, dd,

J=12.2, 3.4 Hz), 2.77 (1H, t, J = 9.0 Hz), 2.69-2,39 (8H, m), 2,24-

2.14 (2H, m), 2.06-1,31 (20H, m), 1.15-1,05 (1H, m), 0.98 (3H, d, J =
6.3 Hz), 0.58 (3H, s).

Exact Mass = 465.34 (C28H45F2N02) Obs. mass = 466,40 (M+H)
[Efef22 1]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FIL-1-((R)-5-F IV R / RV & V-2~
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AIVF7H e RO-dH-A VF V=44 )YFV)IF)FV)ToaOnFH -1,
-IFx—I) (bEWD 04 4) ODERK

[0870] {t&%1 9 b[55 mg, 0.074 mmoll& EJLK') >[0.05 ml, 0.58 mmol]l% H
FEYEE LT, ERANERARICMIEBIESZETHLEHMD 04 4[15.1 mg,
0.0350 mmol]% 87,

[0871] 'H-NMR (CD,0D) &: 6.22 (1H, d, J = 10.7 Hz), 5.89 (1H, d, J = 11.2 Hz
), 4.07-3.96 (2H, m), 3.70 (4H, t, J = 4.6 Hz), 2.84 (1H, dd, J = 12.
0, 3.7 Hz), 2.60 (1H, dd, J = 13.2, 3.4 Hz), 2.48-2.14 (9H, m), 2.05-
1.30 (184, m), 1.13-1,04 (1H, m), 0.98 (3H, d, J = 6.3 Hz), 0.58 (3H,
s).
Exact Mass = 431.34 (C27H45N03) Obs. mass = 432, 30(M+H)

[0872] [B%HI1 7]
(2R)-2-((1R, 3aS, 7aR, E)-4-((2)-2-((3S,5R)-3,5-Y £ ROF ¥ -2-X FL ¥
THOANFVYFNIFYTFY)-Ta-AFIA Y& RO-H-1 VF-1-4
W) TAENA-XFIRYEYZIER—b (E&¥23 a) OER
[{b51]

0Ts

Step 1 Step 2

Step 4
NaHCO3, DMSO DBU, reflux
o TsCl, Pyr
R —_—»

Step 3

NaBHjy, toluene  rggow
MeOH

Step 5

HCI, acetone

Step 6

separation of 20-R-derivative
from 20-R/20-S mixture

[0873] T 321
It&¥2 a [4.15 g, 5.69 mmol] ®DMSO [40 mL] & bJLT > [50 mL
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] OREBMRICKEBKFZF MY DL [1.43 g, 17.0 nmol] ZMIA. RIGES
%100 CTIHAEIBIT LL, BRETAHAINR. RINESYEBFIELT
VEZDLKABRBRICNA., NTHYUTHE L, BREIIBIMEIBKTRE
L. BKREBY /22U LTEEL, BERELL, BEEZVATIVAS
LYOTNTS74—THRE L. 2-((1R, 3aS, 7aR, E)-4-((2)-2-((3S, 5R)-3, 5
SER((t-TFIVIAFILD ) IVAFD)-2-XAF Lo oanky ) FTU)
IFVUFV)-Ta-AFILAIVHERO-TH-14 >V FV-1-4 L) FONR+—)L (it
A¥20a) [2.37 g, 4.14 mmol] %1B7/,
[0874] IT1&2
&2 0a [2.37 g, 4.14 mmol] O THF&A®K [50 L] (P F7HEY
s vFEy (DBU) [1.5nl] #iMx. ZDBK%E 3 8BFREMBIRT
L7, BRITHEHE. REEEVEHANBIRKICE L, FEET 7L Tt
L, BBBIRANEBIRKTHESL., BKREB<Y /XU LTEEL, BE
BWE L7z, COKIE. BRETIORRBICAW:,
[0875] L#23
TR2TELOLNALEHAFEEZTHF [50 L] & X4/ —JL [50 nL] DR
aEmicEnrl, OCTTF S RORTEF NY DL [0.38 g, 10 mmol]
ZMAT, BURETI KEBK L. RIGREWIE. BFELT7VYEZD
LKBRTYIVIVF L, AMBIEKICE L. BRI FII CHE L, BEE
THEKBBY IR OLTEEL, BERELL. BEZY)VATLAS A
IOv M5 T4 —THEE L. 2-((1R, 3aS, 7aR, E)-4-((2)-2-((3S, 5R)-3, 5-
EZ((t-FTFILIAFILI)IVFFV)2-AF Lo 7ONFLYTV)I
F)FU)-Ta-AFIA V% RO-H-4 »FV-1-4)L) FO/v-1-F—)L
(lb&¥21a) [1.96 g, 3.41 mmol] %%#57=,
[0876] T4
TITRITELNEEW21a [1.9 g, 3.41 mmol] OB I ViR [20
mLt] ICp— MLIVRAR=)Lo0Y K [1.01 g, 5.30 mmol] &4 —I X
FAFI/EYSY (DMAP) [100 mg, 0.818 mmol] #iNX., =RT—
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[0877]

[0878]

[0879]

BRI L7c, RIGEREWIE. BERBMELAZRIC. ML IV THERL. BFR
BKTHE L, ABBIR. BKMBY /RO VLTEEL., BRERBLL
o COE (BEW2 2 a) FRBETTIORRISICEAW:,
IiR5IICTIEG

TRATELONLHEAE (kEW22a) 27t b [120 mL] (AL L. 3
MiEESE [20 mL, 60 mmol] %ZHIX T. ERTORFEEI L. RINEEWIE.
SMIKERIEF 1) 7 LJKIBR & BBFKEEKRT ) D LKBREZBVWTIITY
Fli,. REREVMOT NV ZRETTHRELE, BEICHERIFILZM
ZT. BNBIEKTHESE L, BHBIEIEBKMBT /XD LTEEL, #H
EREL, BBEEVYASNASLIOT N TS T 4 —THEL, 2060
MECENREESEDI T RF LAY —BEWEEL, ZOREWMIIANT
v /EBIFIL (1/10) ORESBE [10 0] 22 T, BEKEE3SER
5 U7, BERBHICK > TAERFICE UERK [798 ng] % 3@ L TEUX
Lo COEED—ER [645 mg] (KA Y/ —ILEMA T, BBRAELSD
BMEER L, BBRIIBALTEEREEITARAALE, RIGERFOERKE 5
BLTEIXL. (2R)-2-((1R, 3aS, 7aR, E)-4-((Z)-2-((3S,5R)-3,5- & KO+
D2-XAF L oanFdFy ) FU)IF) FTV)-Ta- X FIA U4 £ KO-1H-
AVFU-1-A ) TAENA-AFLRYEY 2IKRER—K (&2 3 a)
[342 mg, 683 mmol] #1J7=,

'H-NMR (CD;0D) &: 7.77 (2H, d, J = 8.2 Hz), 7.45 (2H, d, J = 8.2 Hz),
6.29 (1H, d, J = 11.0 Hz), 6.05 (1H, d, J = 11.0 Hz), 5.27 (IH, s),
4,33 (1H, t, J =5.9 Hz), 4.14-4,07 (2H, m), 3.82 (1H, dd, J = 9.4, 6
.6 Hz), 2.83 (1H, dd, J = 12.3, 3.2 Hz), 2.50 (1H, dd, J = 13.5, 3.4
Hz), 2.45 (3H, s), 2.24 (1H, dd, J = 13.3, 6.9 Hz), 1.96 (1H, dd, J =
1.7, 7.5 Hz), 1.89-1.27 (12H, m), 1.19 (1H, td, J = 12.5, 3.8 Hz),
0.89 (3H, d, J =6.9 Hz), 0.45 (3H, s).

(=22 2]

(1R, 3S, 2)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-(R)-1-(E@ Y Y >-1-1 JL)
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[0880]

[0881]

[0882]

[0883]

[0884]

[0885]

TanRy-2-4)) AV RO-4H-A U F V-4 )FV)IF ) FTV)-4-X
FlLrooanxthy-1,3-I4—)L (bE#HMBO09) DEMK

{52 3 a [40 mg, 0.080 mmol] ZEOY) <y [0.6 mL] ICHEEL. 6
OCT—MEBRLL, RIGEEMERERELL, HEZYHEHPLCTHE
B, t&WB0O09 [16.0 mg, 0.040 mmol] %157,
Exact Mass = 399.31 (C26H41N02) Obs. mass = 400,25 (M+H)

[=HEFI2 2 3]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((R)-1-((S)-3-A F)LEEO Y
TDu-l-4)) Fany2-4 )V F e RO-dH-4 VFU-4-4 ) F V)T F
JFU)-4-XF Lo iandty-1,3-U4—)L ({t&#WB010) DAERK

Ib&¥2 3 a [40 mg, 0.080 mmol] . (S) —3XF)E0OY T VIR
[30 mg, 0.247 mmol] . fEEAH'Y > L [60 mg, 0.434 mmol] O DM FB®&
[1m] #6 OCT—HE®RLL, RINEEMIIBEMBEKTIIVFL,
FE T FICct L, BREBEZBKMEBY /XY LTRERL, BIRNE
L, BBZHFHEHPLCTRAEL, t&#HWB0 10 [14.6 mg, 0.0353 mmo
11 2187,
'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.4 Hz), 6.08 (1H, d, J = 11.4 Hz
), 5.28 (1H, dd, J = 2.7, 1.4 Hz), 4.89 (1H, d, J = 2.7 Hz), 4.35 (1H
, t, J =5.9Hz), 4.15-4.10 (1H, m), 2.86 (1H, dd, J = 11.9, 4.1 Hz),
2.78-2.67 (2H, m), 2.54-2.19 (7H, m), 2.07-1.85 (8H, m), 1.73-1.27 (
12H, m), 1.02 (3H, d, J = 6.9 Hz), 0.94 (3H, d, J = 6.4 Hz), 0.59 (3H
, S).

(=2 2 4]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((R)-1-((R)-3-X F) Q)
Iu-l-AN)TANRY2-M IV A H e RO-4-4 VT V-4-4 ) FTV)ITF
DFon)-4-XFlLroyankxtr-1,3-UF—)L (b&¥hBO11) D&
B

It&#2 3 a [40 mg, 0.080 mmol] . (R) —3XFiEQOY T VIERRIE
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[0886]

[0887]

[0888]

[0889]

[0890]

[0891]

[30 mg, 0.247 mmol] %A HFEMEE LT, EMEHFI2 2 3 EAKICALET S
ET. AbA2®WBO 11 [13.0 mg, 0.0314 mmol] %157,
H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11.4 Hz
), 5.28 (1H, dd, J = 2.3, 1.4 Hz), 4.89 (1H, d, J = 2.3 Hz), 4.35 (1H
, t, J =5.9Hz), 4.15-4.09 (1H, m), 2.93-2.84 (2H, m), 2.71-2.65 (1H
, m), 2.53-2.42 (3H, m), 2.29-2.17 (3H, m), 2.06-1.80 (8H, m), 1.73-1
.28 (11H, m), 1.02 (3H, d, J = 6.9 Hz), 0.94 (3H, d, J = 6.4 Hz), 0.5
9 (3H, s).

(=22 5]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(($)-3-7 /40O KDY ¥ -1-
AI)FTaRY-2-4)V)-Ta-XFIF V5 RO-dH-4 VF-4-4 )T V)T
FUF)-4-AF Lo ransyy-1,3-U4—)IL (L&¥%WBO18) D&
54

b&2 3 a [40 mg, 0.080 mmol] ., (S) —3—7.4OFKOYTviE
B [30 mg, 0.239 mmol] ZHEHFMEE LT, EMHI2 2 3 EAKICLET
322&T, bA%WBO18 [10.6 mg, 0.0254 mmol] %757,
'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.4 Hz), 6.08 (1H, d, J = 11.0 Hz
), 5.28 (1H, dd, J = 2.3, 1.1 Hz), 5.22-5.03 (1H, m), 4.89 (1H, d, J
= 2.3 Hz), 4.35 (H, t, J = 5.9 Hz), 4.15-4.08 (1H, m), 2.95-2.83 (2H
, m), 2.76 (1H, dd, J = 14.6, 7.8 Hz), 2.59-1.82 (14H, m), 1.73-1.28
(10H, m), 0.95 (3H, d, J = 6.9 Hz), 0.59 (3H, s).
Exact Mass = 417,30 (C26H40FN0O2) Obs. mass = 418, 25(M+H)

[E=HEfFI2 2 6]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-((R)-3-7 )4 O KO T -1-
A) TRy -2-4)V)-Ta- A FI AV H b RO-4-4 v Fv-4-4 ) F V)T
FUF)-A-AFL oo oanEFHy-1,3-4—)L (tkA&¥%YBO19) OA
5

{tE¥2 3 a [40 mg, 0.080 mmol] ., (R) —3—7)Lx0OEOYI VIR
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[0892]

[0893]

[0894]

[0895]

[0896]

[0897]

B8 [30 mg, 0.239 mmol] ZHFEME L LT, HMEHI2 2 3 EAKICLIET
2Z2&T, EE&%WBO19 [9.7 mg, 0.023 mmol] %157,
TH-NMR (CD,0D) &: 6.31 (1H, d, J = 11.4 Hz), 6.08 (1H, d, J = 11.0 Hz
), 5.28 (1H, d, J = 2.3 Hz), 5,21-5,03 (1H, m), 4.89 (1H, d, J = 2.3
Hz), 4.35 (1H, t, J = 5.7 Hz), 4.16-4.10 (1H, m), 2.88-2.65 (4H, m),
2.54-2.49 (2H, m), 2.36-1.84 (11H, m), 1.73-1.28 (10H, m), 0.95 (3H,
d, J =6.4Hz), 0.59 (3H, s).
Exact Mass = 417,30 (C26H40FN02) Obs., mass = 418,20 (M+H)

[Efefl22 7]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((S)-3-(Y 74 B XA FI) QO
DI U-1-AN)TRNRY-2-1)V)-Ta- A FIF V% RO-4H-4 VT V-4-4
DF)IFVTU)A-AFLyIOnFHY-1,3-U4—)L (b&¥BO
95) ODEMK

{t&¥2 3 a [40 mg, 0.080 mmol] . (S) —3— (¥ 7/IFOAFI)
oy Yo EERE (40 mg, 0.239 mmol] A#HFEWESE LT, EREF22 3 &
BERFICAMIETZ 2T, t&¥WB 095 [14.5 mg, 0.0323 mmol] %87,
'H-NMR (CD;0D) &: 6.31 (1H, d, J = 11.4 Hz), 6.08 (1H, d, J = 11.4 Hz
), 5.74 (1H, td, J =57.3, 5.2 Hz), 5.28 (1H, dd, J = 2.3, 1.4 Hz), 4
.89 (1H, dd, J =2.3, 1.4 Hz), 4.35 (1H, t, J = 5.7 Hz), 4.15-4,10 (1
H, m), 2.86 (1H, dd, J = 11.0, 4.0 Hz), 2.60-2,44 (7H, m), 2.35-2.20
(2H, m), 2.03-1.27 (16H, m), 0.94 (3H, d, J
Exact Mass = 449.31 (C27H41F2N02) Obs. mass
[EmERFI2 2 8]
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((R)-3-(Y 7 A O X FJ)) EDO
I U-1-40) FanRy-2-1)V)-Ta- X FIF V% & RO-dH-A > F > -4-4
DF)IF)VFU)4A-XAFLroandto-1,3-U4—)L (Itk&¥BO
96) DEM

bE&¥2 3 a [40 mg, 0.080 nmol] . (R) —3— (74O XFI)

6.4 Hz), 0.59 (3H, s).
450. 25(M+H)
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[0898]

[0899]

[0900]

[0901]

o) U VBRI [40 mg, 0.239 mmol] ZHAEMESE LT, 223 &
ERRICMIETZZE T, tAEWMBO96 [12,0 mg, 0.0267 mmol] %1871,

TH-NMR (CD,0D) &: 6.31 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11.4 Hz
), 5.76 (1H, td, J =57.2, 5.9 Hz), 5.28 (1H, dd, J = 2.3, 1.4 Hz), 4
.89 (MH, d, J = 1.4 Hz), 4.35 (1H, t, J = 5.9 Hz), 4.15-4.10 (1H, m),
2.86 (1H, dd, J =12.1, 3.4 Hz), 2.71 (1H, t, J = 8.7 Hz), 2.60-2.23
(8H, m), 2.03-1.27 (16H, m), 0.94 (3H, d, J = 6.4 Hz), 0.59 (3H, s).
Exact Mass = 449,31 (C27H41F2N02) Obs. mass = 450.20 (M+H)
(611 8]
(2R)-2-((1R, 3aS, 7aR, E)-4-(2-((3S,5R)-3,5-Y b kOF v ¥ oyanks U5
IFVFU)-Ta-AFILA 7P RO-H-4 v FU-1-1)L) TOEIL4-X
FIRVEVRER—F (bEW23 b) OEK
[1652]
it;ﬁéoa‘ DMSO IitBeS,ieﬂux Stepd
TsCl, Pyr
Step 3
TBSO™ 0TBS NaBH,, toluene  rggon”
MeOH
2b
Steps
HCl acetone o
Step 6 -
HPLC separation of 20-R-derivative
21

{bt&¥2b [4.70 g, 6.55 mmol] #HEWEE LT, 261 7I8E1 B
BICAIBT 22 &T, {682 0b [3.31 g, 5.90 mmol] %87,
TRE2WICTIES

EE&®m20b [3.31 g, 5.90 mmol] ZHFEMEE LT, ZEHFI 7TITE2,
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SERKICAMETZIET, EEW21b [3.12 g, 5.54 mmol] %157,

[0902] T34

[0903]

[0904]

[0905]

[0906]

[0907]

[0908]

&2 1b [3.12 g, 5.54 nmol] #HFEMEE LT, ZEH1 7TIRR4 &
ERRICAIBTZ2ET, 1bA¥W22Db [3.12 g, 5.54 nmol] %87,

I35

tE¥22b [3.12 g, 5.54 mmol] #HFEMEE LT, ZEH1 7IES &
FERRICAIET 22 & T R VILELHEERL, COMGFEEDERHPL
CTHREL. aBERIOE—VZREINTSZET, 523 b [0.66 g]
5T,

'H-NMR (CD,0D) &: 7.77 (2H, d, J = 8.2 Hz), 7.44 (2H, d, J = 8.2 Hz),
6.19 (1H, d, J = 11.0 Hz), 5.86 (1H, d, J = 11.0 Hz), 4.09-3.95 (3H,
m), 3.83 (1H, dd, J = 9.6, 6.9 Hz), 2.80 (1H, d, J = 13.3 Hz), 2.56
(1H, dd, J =13.3, 3.7 Hz), 2.45 (3H, s), 2.40 (1H, dd, J = 14.4, 3.4
Hz), 2.22-2,12 (2H, m), 1.98 (1H, dd, J = 7.0, 12.0 Hz), 1.88-1.16 (

14H, m), 0.90 (3H, d, J = 6.9 Hz), 0.45 (3H, s).

[EEHI2 2 9]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((8)-3-7 /4B KA Y Y v-1-4
W)7any-2-4)V)-Ta- A FILF VS RO-H-4 Y FU-4-1 YT V)T F
DFU)ooanFHy-1,3-U4—)L (t&#MBO097) OAERK

{t&¥2 3 b [40 mg, 0.082 mmol] . (S) —3—7/)AOEDQYTVIE
B21E [30 mg, 0.239 mmol] AHFEMEE LT, EfEHI2 2 3 SEMRICHIBY
52&T, EEHMBO97 [9.0 mg, 0.022 mmol] %87,
"H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11.4 Hz
), 5.13 (1H, dt, J = 55.8, 5.7 Hz), 4.06-3.95 (2H, m), 2.94-2.74 (3H,
m), 2.61-2,37 (6H, m), 2.32 (1H, t, J = 11.0 Hz), 2.23-1.27 (22H, m)
, 0.96 (3H, d, J =6.9 Hz), 0.60 (3H, s).
Exact Mass = 405.30 (C25H40FNO2) Obs. mass = 406,20 (M+H)

[=HEHI2 3 0]
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[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

(1R, 38)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-((R)-3-7 /b4 OO Y ¥ >-1-4A
W) FORY-2-4)V)-Ta- XA FINF I H b RO-dH-A VT V-4 )T V)T F
DFV)ToanFEFty-1,3-UF—) (bkEMB098) DA

&2 3 b [40 mg, 0.082 mmol]l . (R) —37)u4A0KE0Y Y VIEEE
& [30 mg, 0.239 mmol] ZHFEMEE LT, EMHEH2 2 3 EEAKRICWIET 2
Z&ET. tEaWB098 [14.7 mg, 0.0362 mmol] #HB7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,4 Hz
), 5.12 (1H, dt, J = 56.0, 5.4 Hz), 4.06-3.95 (2H, m), 2,85-2.65 (4H,
m), 2.59 (1H, dd, J = 13.3, 3.7 Hz), 2,52 (1H, dd, J = 11.7, 4.8 Hz)
, 2.41 (1H, dd, J = 13.3, 3.2 Hz), 2.36-1.28 (20H, m), 0.95 (3H, d, J
= 6.4 Hz), 0.60 (3H, s).
Exact Mass = 405,30 (C25H40FNO2) Obs. mass = 406,25 (M+H)

[EmEFI23 1]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((8)-3-(Y 74O X Fi)EQO )
Tu-1-A)TANRY-2-A ) -Ta- X FILA VS RO-4H-1 VT -4-1 )
FTU)IFYTFV)VranFHU-1,3-TYF—)L (LE¥WMBO99) DEMRK

It&¥2 3 b [40 mg, 0.082 mmol] . (S) —3-(7)AOXFI)EDO
)TV IEEEIR [35 mg, 0.222 mmol] ZHFEMEE LT, EMEMI2 2 3 & BEK
ICAIES 22 ET. EEHMB0O99 [10.0 mg, 0.0229 mmol] %15/,
H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11.4 Hz
), 5.74 (1H, td, J =57.5, 5.0 Hz), 4.06-3.95 (2H, m), 2.83 (1H, dd,
J=11.7, 4.3 Hz), 2.61-2.44 (6H, m), 2.40 (1H, dd, J = 13.3, 3.7 Hz)
, 2.30 (1H, t, J =11,0 Hz), 2,23-2,13 (2H, m), 2.05-1.27 (15H, m), 0
.95 (3H, d, J =6.4 Hz), 0.60 (3H, s).
Exact Mass = 437.31 (C26H41F2N02) Obs. mass = 438.20 (M+H)

[EEfI2 3 2]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((R)-3-(Y 74O X Fi)EQ )
Tu-1-AN)TRNRY-2-4))-Ta- X FIF VS RO-4H-4 VT -4-1 1)
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[0915]

[0916]

[0917]

[0918]

[0919]

[0920]

FO)IFIVFV)IVoaO~FHU-1,3-UF—)L (ILE&#HB100) OERK
t&#¥2 3 b [40 mg, 0.082 mmol] . (R) —3-(I7)A4AO0XF))EDO
)V IERRYE [35 mg, 0.222 mmol] AHFEME S LT, £ 2 2 3 & @A
ICABY 22 ET, 6B 100 [10.0 mg, 0.0229 mmol] %1§7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11.4 Hz
), 5.76 (1H, td, J = 57.0, 5.0 Hz), 4.06-3.95 (2H, m), 2.83 (1H, dd,
J =12.3, 3.2 Hz), 2.71 (1H, t, J = 8.7 Hz), 2.61-2.37 (7H, m), 2.27
(1H, t, J =10.7 Hz), 2.18 (2H, ddd, J = 25.6, 12,6, 5.3 Hz), 2.04-1.
26 (16H, m), 0.95 (3H, d, J = 6.4 Hz), 0.59 (3H, s).
Exact Mass = 437.31 (C26H41F2N02) Obs. mass = 438,25 (M+H)
[EfEfF2 3 3]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((8)-3-(1, 1-¥ 74O T F ) E
OYIy-1-4)) 7O/ y-2-A )V)-Ta- A FI A V% & RO-4H-4( V7> -4-
AVF)IFIF)vsanstthy-1,3-I4—)L (k&#WB101) 0&
5%

&2 3 b [40 mg, 0.082 mmol] . (S) —3-(1,1-Y7)L4A0O0ITFI)
Eoy YRR [35 mg, 0.204 mmol] ZHAEMESE LT, EMI223 &
ERICWIETZIET, t&%HMB 101 [8.1 mg, 0.018 mmol] 1S/,
'H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11.0 Hz
), 4.06-3.95 (2H, m), 2.83 (1H, dd, J = 11.4, 3.2 Hz), 2.69-2.36 (7H,
m), 2.31 (1H, t, J = 11,0 Hz), 2,23-2,13 (2H, m), 2.04-1,27 (20H, m)
, 0.95 (3H, d, J =6.9 Hz), 0.60 (3H, s).

Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452, 25(M+H)

[ErEfI2 3 4]

(1R, 38)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-1-((R)-3-(1, - 740 FI)E
A JY=-1-A L) TANRV-2-4 JL)-Ta-X FIA V% & RO-4H-1 VF -4~
AVF)IFIF)Trsankdty-1,3-I4—)L (b&¥#B102) O&
B
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[0921]

[0922]

[0923]

[0924]

[0925]

[0926]

It&d%23b [40 mg, 0.082 mmol] . (R) —3-(1,1-7)Lx0ITFI)
Eoly Y oErE [35 mg, 0.204 mmol] ZHFEME S LT, EERF223 &
ERRICALIEST 22 ET, bE¥WB 102 [11.3 mg, 0.0250 mmol] %157,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11.0 Hz
), 4.06-3.95 (2H, m), 2,86-2,78 (2H, m), 2,70-2,55 (4H, m), 2.52-2,38
(4H, m), 2.30-2.13 (5H, m), 2.04-1.27 (24H, m), 0.95 (3H, d, J = 6.9
Hz), 0.60 (3H, s).

Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,25 (M+H)

[EHEHI2 3 5]
(1R, 38)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((S)-3-(2, 2- 7 )74 O T FI) E
AYIy-1-4)L) 7O/ y-2-A )V)-Ta- A FI A V% & RO-4H-4 V7 -4-
AYF)TFYFTU)vrvanktdy-1,3-UF—)L (kE¥WB103) 0&
B

{t&¥2 3 b [40 mg, 0.082 mmol] . (S) —3-(2,2-r7)A4A0OITFI)
oy Yo EERE (40 mg, 0.233 mmol] A#HFEWESE LT, EREF22 3 &
BERFICAMIESTZ 2T, t&%WB 103 [14.7 mg, 0.0326 mmol] %87,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11.4 Hz
), 5.88 (1H, tt, J =56.0, 5.0 Hz), 4.06-3.95 (2H, m), 2.90 (1H, t, J
= 8.5 Hz), 2.83 (1H, dd, J = 11.7, 3.9 Hz), 2.67-1.28 (33H, m), 0.95
6.4 Hz), 0.60 (3H, s).

451,33 (C27H43F2N02) Obs, mass = 452,25 (M+H)

(3H, d, J

Exact Mass
[Z=MEfI2 3 6]

(1R, 38, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-1-(4-k FAF > -4-(h Y 74O

AFIVVERY D U-1-4 L) TOnRY-2-1 JL)-Ta- A FIF U % & KO-4H-1
VFUAAYTO)IF)TU)AAF Ly oanFty-1,3-TF =)L (

& C005) MAERK
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[1£53]
ROF
0% X
HN OJ
sl TBSO" oTBS
7a
K,CO3, DMF Pd(PPhs)s,

toluene, EtzN

HCI, acetone

Y

Ho™

[0927] T72 1
(2R)-2-((1R, 3aS, 7aR,E)-4-(F7AEX FL v)-Ta-X F)L A 4 & & RO-TH-1
VFU-1-A W) TAENA-AFIRYE Y Z)RE— b [200.6 mg, 0.4545
mmol]& b Y TFI-[[4-(RY A ORXAFI)-4-ERYIN]IF XTIV SV
[257.2 mg, 0.9075 mmol] ZHFEMEE LT, EEHI9 2 EAKICLET D
Z&T. 1-((2R)-2-((1R, 3aS, 7aR, E)-4-(TOEAF L V)-Ta- A FILF U 4
ERO-TH-4 > Fo-1-1)L) 7aEI)-4-(RY Z)IAOXFIL)ER) D=
4-4—) ({bE¥25) [106.4 mg, 0.2427 mmol] A#E/=,

[0928] Ti#22, WICTEES
T 1TE-EE%W25 [49 mg, 0.111 mmol] &{tEM7 a [57.2 mg, 0.1
55 mmol] &EF FSFR (MYUTZZWKRRT14V) 5T 4L (0) [23.2
mg, 0.0201 mmol] ZHFEMEEL LT, EMEFHIO2ITE2, ITEI LEKIC
MBYTBZET, LEWCO0S5 [13.6 mg, 0.0273 mmol] %1E1,

[0929] 'H-NMR (CD30D) &: 6.32 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 11.2 Hz

), 5.29 (1H, t, J =1.2 Hz), 4.35 (1H, t, J = 5.9 Hz), 4,15-4,10 (1H,
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[0930]

[0931]

[0932]

m), 3.23 (1H, d, J = 11.2 Hz), 3.09 (1H, d, J = 11.7 Hz), 2.96-2.83
12.4, 2.8 Hz), 2.57-2.47 (24, m), 2.26 (1H

(3H, m), 2.63 (1H, td, J

, dd, J =13.7, 6.8 Hz), 2.10-1.97 (5H, m), 1.92-1,29 (17H, m), 0.99
(3H, d, J = 6.3 Hz), 0.61 (3H, s).

Exact Mass = 497.31 (C28H42F3N03) Obs. mass = 498.3 (M+H)
(=2 3 7]

(1R, 28, 35, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(4-& RAF v -4-(r ) 7 )L

ZOXAFIVERY T V-1-4 L) TORY-2-4 )V)-Ta- A FIF V& RO-4

H-A VT U-4-A ) TU)IFVTU)4-AFL o oandtso-1,3-U 4 —

I (t&#HC006) MDA

EiEFI2 36 TR TELLE®W25 (49 mg, 0.111 mmol] &{bE&¥H7 b [

55 mg, 0.144 mmol] ZHFEMEE LT, MO 2T2, TE3 EEHKIC

MIBF B ET, LEYCO06 [15.8 mg, 0.0309 mmol] %15/,

'H-NMR (CD;0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.10 (1H, d, J = 11,2 Hz
), 5.22 (1H, d, J = 2.0 Hz), 4.22 (1H, d, J = 3.4 Hz), 3.72 (IH, td,

J=8.1, 4.2 Hz), 3.23 (1H, d, J = 11.7 Hz), 3.09 (1H, d, J = 11.2 Hz
), 2.95-2.83 (3H, m), 2.68-2.50 (3H, m), 2.17 (1H, dd, J = 13.2, 8.3

Hz), 2.09-1.98 (4H, m), 1.93-1.30 (154, m), 1.04 (3H, d, J = 7.3 Hz),
0.98 (34, d, J = 6.3 Hz), 0.60 (3H, s).

Exact Mass = 511.33 (C29H44F3N03) Obs. mass = 512.4 (M+H)
(=R 2 3 8]

(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-1-(4-(~ ) 7L A O X
FINER)DU-1-4)L) FONRY-2-4)L)F V% & RO-dH-1 V F-4-4
DF)IFIVTU)A-AFLrooandtty-1,3-U4—) (EL&E#HMCO
11) OB
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[1654]

F 4/
F TBSO™ oTBS

3c04

Y

A 7a
’ Pd(PPh3)s,

F toluene, EtzN

K>COj3, DMF

27

Y

[0933] T#1

{t&¥24 [185 mg, 0.419 mmol] &{tE#H3 c 04 [215 mg, 1.40 mmol]
EHEMEE LT, EREHI23I6TR1 EAKRICRBIETSZZET, 6LEW
27 [105.7 mg, 0.250 mmol] %#1§7=,

[0934] 'H-NMR (CDCl;) &: 5.65 (1H, t, J = 2.0 Hz), 2.98-2.86 (3H, m), 2.35 (

1H, dd, J =12.0, 5.1 Hz), 2.01-1.60 (15H, m), 1.56-1.21 (7H, m), 0.9
0 (34, d, J =6.8 Hz), 0.57 (3H, s).
Exact Mass = 421,16 (C20H31BrF3N) Obs. mass = 422,20 (M+H)

[0935] T2, WWICTIE3

T71TELtaW24 [32 mg, 0.076 mmol] &{bE¥7 a [40.7 mg, 0.1
10 mmol] &EF "S5 FR (M) T72ZWNKRRT 1Y) RSP 4L (0) [15.0
mg, 0.013 mmol] ZHFEMEE LT, MO 2TRE2, TEI EEMRICL
B4 ET, kEHWCO1 1 [15.9 mg, 0.033 mmol] %=%#F7/=,

[0936] 'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11,2 Hz

), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.35 (1H, t, J = 5.9 Hz), 4.15-4.0
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[0937]

[0938]

[0939]

[0940]

7 (1H, m), 3.34 (1H, d, J = 10.2 Hz), 3.19 (IH, d, J = 11.7 Hz), 2.87

(1H, dd, J =12.0, 3.7 Hz), 2.79 (1H, dd, J = 12,4, 4.1 Hz), 2.53-2.
40 (3H, m), 2.35-2.23 (3H, m), 2.06-1.97 (2H, m), 1.93-1.28 (17H, m),
0.97 (34, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 481,32 (C28H42F3N02) Obs. mass = 482.4 (M+H)

(=2 3 9]

(1R, 28, 38, 2)-2- X FJL-5-(2-((1R, 3aS, 7aR, E)-7Ta- X FJL-1-((R)-1-(4-( k
DA OAFI)ER) D U-1-4)L) FO/v-2-4)L)F - % & KO-4H-1
VFUAAN)TO)IFYTU)AXFLyYoaAnFFU-1,3-TF =)L (
tamCc0o12) Oam

EHEFI2 3 8 T2 1 TELA®24 [33 mg, 0.078 mmol] & L&Y 7

b [42.7 mg, 0.112 mmol] &F hSFR (M) TTZJWKRRT 4 V) 1RZY
o4 (0) [15.0 mg, 0.013 mmol] ZHFEMEE LT, EMEHIO 2TE2,
TEIEARICAWIETZET, LEHWCO1 2 [15.8 mg, 0.0319 mmol]
=157,

'H-NMR (CD;0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.11 (1H, d, J = 11,2 Hz
), 5.23 (1H, d, J = 1.5 Hz), 4.23 (1H, d, J = 3.4 Hz), 3.73 (IH, td,
J=8.1, 4.4 Hz), 3.34 (1H, d, J =10.0 Hz), 3.19 (1H, d, J = 11.7 Hz
), 2.88 (1H, dd, J = 12.2, 3.9 Hz), 2.80 (1H, dd, J = 12.2, 3.9 Hz),
2.60 (1H, dd, J = 13.7, 4.4 Hz), 2.52-1.99 (8H, m), 1.89-1.29 (17H, m
), 1.05 (34, d, J = 6.8 Hz), 0.98 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
Exact Mass = 495.33 (C29H44F3N02) Obs. mass = 496.4 (M+H)

[E=HEfFI24 0]

(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(4- (I 74O A FI)ER ) ¥
v-l-a)7Fany-2-4 L)-Ta- A FIA VS RO-4H-4 VFV-4-14 ) F
NIF)TU)A-AFLroaOnEdy-1,3-UF—)L (bEWCO1 7
) DERK
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[1£55]

3co7 ‘a ‘
K,CO3, DMF Pd(PPhs)y,
toluene, EtzN
24 29

HCI, acetone

Y

[0941] T721
it&¥2 4 [200 mg, 0.454 mmol] &1bE¥3 c O 7 [160 mg, 0.932 mmol
1 &REENY 9L [250 mg, 1.81 mmol] MDMF&K [1 mL] 280CT2
BHEB L, BRI THHNER. RISEEWZHEMBIEKICHEL. BT F
IWTHE L, BB BEMBY /X0 LTEEL, RERBLL, &
BEI)ATNAZLIOTNTS T4 —TREAEL, tEW29 [58.6 mg,
0.145 mmol] %#§7=,

[0942] 'H-NMR (CDCl;) &: 5.65 (1H, t, J = 2.0 Hz), 5.56 (1H, td, J = 57.0, 4
.0 Hz), 2.98-2.80 (3H, m), 2.35 (1H, dd, J = 12.2, 4.9 Hz), 2.00-1.61

(12H, m), 1.58-1.21 (9H, m), 0.90 (3H, d, J = 6.8 Hz), 0.51 (3H, s).

[0943] T2 MC T3
TRR1TEAEE®Mm29 [53 ng, 0.131 mmol] & (5R,78)-2,2,3,3,9,9,10, 1
0-F 2V H AFI-5-(FAE-2-14 V-1-4)L)-T-EZ)L-4,8-T F F4-3,9-T
vSovThYy (kE¥W3c04) [65mg, 0.176 mmol] &7 FSF X (b
DI TZWNKRRT 1) 85994 (0) [23.0 mg, 0.020 mmol] % HFH
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Be LT, ERAIO2TRE2, ITRILEAKRICUIETSZIET, EEHMCO
17 [13.5 mg, 0.029 mmol] %757/,
[0944] 'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.2 Hz), 6,09 (1H, d, J = 10.7 Hz
), 5.76 (1H, td, J = 56.5, 4.1 Hz), 5.29 (1H, t, J = 1.2 Hz), 4.35 (1
H, t, J =5.9 Hz), 4.14-4,08 (1H, m), 3.47 (1H, d, J = 12,2 Hz), 3.00
(1H, dd, J =12.4, 4,1 Hz), 2,87 (1H, dd, J = 12,3, 3.5 Hz), 2,75 (1
H, td, J =12.3, 2.8 Hz), 2.64 (1H, t, J = 11,7 Hz), 2.53 (2H, dd, J
= 13.4, 11.0 Hz), 2.26 (1H, dd, J = 13,7, 6.8 Hz), 2,10-1.98 (3H, m),
1.91-1.31 (18H, m), 1.00 (3H, d, J = 6.8 Hz), 0.62 (3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464,3 (M+H)
[0945] [EfEHI2 4 1]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(4-(I 7 A DX FI) ERY T

“l-A ) FTany-2-4 )L)-Ta- A FILA 2 F b RO-4H-4 VF -4 ) F
YIFYF)voandto-1,3-UA4—)L (Ib&¥WC018) OEK
[1£56]

TsCl,
Me3N-HCI, EtsN
THF, MeCN

H—Cl F
HNC>—<
=
3c07

K,CO3, DMF

[0946] TH2 1
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[0947]

[0948]

(2R)-2-((1R, 3aS, 7aR, E)-4-(2-((3R, 5R)-3, 5-E R ((t-TFIL I A FI > Y L
YAXR)oANF Y ) T)IFI)TY)Ta- X FINA 5 FO-TH-1 >

Fu-1-4)) O v-1-4—JL ({tE&#3 1 - CAS Registry No. 161970-22
-5) [80.2 mg, 0.142 mmol] & MY XFIJT7 X VIGERIE [16.7 mg, 0.175 m
mol] . MYITFINFZY [0.08 mL, 0,57 mmol] OTHF [1w] /7€
ZhY [ al] OREBRKRICTsC | [40.7 mg, 0.213 mmol] A =BT
AT, RINEEMZERT2HERBR L, RINEEWIEXS /—I)L [0.2m
L1 TO/TVF L., BERMELL, BEZHBRIFILTHERL, BNBEKT
HE L, BREZEKMEB<T /XU LTEIEL, BERELL, BE%

BB/ O NS5 74—[1 mm, heptane/EtOAc = 9/1]1CHEHL. tE&W2

[90.2 mg, 0.126 mmol] %B/=,

'H-NMR (CDCLlz) &: 7.79 (2H, d, J = 8.3 Hz), 7.34 (2H, d, J = 8.3 Hz),
6.14 (1H, d, J = 11.2 Hz), 5.79 (1H, d, J = 11.2 Hz), 4.15-4.02 (4H,
m), 3.82 (1H, dd, J = 9.3, 6.8 Hz), 2.85-2.75 (1H, m), 2.45 (3H, s),
2.36 (2H, dd, J = 13.4, 5.1 Hz), 2.25 (1H, dd, J = 13.7, 2.9 Hz), 2.

09 (1H, dd, J =13.2, 7.8 Hz), 1.95 (1H, t, J = 9.3 Hz), 1.88-1.71 (3

H, m), 1.68-1.57 (4H, m), 1.55-1.18 (7H, m), 0.90 (3H, d, J = 6.3 Hz)

, 0.87 (9H, s), 0.85 (9H, s), 0.45 (3H, s), 0.05 (3H, s), 0.05 (3H, s

), 0.04 (6H, s).

IE2

TR1THLEEW2f [40ng, 0.056 mol]l . 4 —IT)NFOXFILER
) ¥V iEEEEE [3c09, 28.7 mg, 0.167 mmol] . [REEH Y 24 [38.5 mg, 0.2

79 mmol] ODMF &R [1 mL] %6 O CTHRKRIBI L, RINESWILAEH

BEKTIIVFL, BRI FITHIH L, BREZEKREBY IRV D
LTRMBEL, BERMELL, BEZEE/I/OY NI 57 4 —[1 mm, heptane/
EtOAc = 9/1]1THERERI L., &3 2 [18.4 mg, 0.027 mmol] %18/,
Exact Mass = 679,50 (C39H71F2N02Si2) Obs. mass = 680.6 (M+H)

[0949] T#3
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[0950]

[0951]

[0952]

T2 THIEE®3 2 [18.4 mg, 0.027 mmol] O THFAM [1 mL] T
BAF [1M THRZ&, 0.5 mL, 0.5 mmol] #MNXT5 O0CT—HiBH L/,
RIGEESMITEMREEKZF M) DLKABARTIVIVF L. BFEBT FIL T
Uk, BHBEEKRIET /XY IALTHEL, BERBLA, BEEY
MHPLCTHESL., {t8%CO018 [6.3mg, 0.014 mmol] %87,
H-NMR (CD;0D) &: 6.21 (1H, d, J = 11.2 Hz), 5.90 (1H, d, J = 11,2 Hz
), 5.75 (1H, td, J = 56.5, 4.0 Hz), 4.05-3.96 (2H, m), 3.41 (1H, d, J
= 11.7 Hz), 3.26 (1H, d, J = 11.7 Hz), 2.93 (1H, dd, J = 12.4, 4.1 H
z), 2.85-1.97 (11H, m), 1.92-1.30 (16H, m), 0.99 (3H, d, J = 6.8 Hz),
0.62 (3H, d, J = 4.4 Hz).

Exact Mass = 451,33 (C27H43F2N02) Obs. mass = 452,40 (M+H)
(=24 2]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4- (' 7 A QX FI)ERY TV
Sl-4) Fany-2-4 )L)-Ta-AFIA VS RO--A4 VT V-4 ) TV
YIFYFU)voanFEHy-1,3-YF—)L (LE&¥WMCO019) DER
[1£57]

H=CI

F
F

3c07

K,CO3, DMF

TBSOY

Ii21

(2R)-2-((1R, 3aS, 7aR, E)-4-(2-((3R,5R)-3,5-E X ((t —TFI I X FJ V)

WAFV)4-AFL oo oandtyYFU)IFYTFU)-Ta-XFIF V49 E
RO-TH-WA TA-1-1 L) TOENA-X F IRV EY Z)FER— N (L&Y

2 e, CAS Registry No. 1251827-23-2) 1[40 mg, 54.9 mmol] &4 —> 7))L
ZAXFIERYTY (&% 3c07) [30.2 mg, 0.176 mmol] & REEH
)9 L [40 mg, 0.289 mmol] MDMF&EMKR [1 mL] %26 OCT—HRIBH L
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o RINEEMISBHEMBIEKTIIVF L, BRI FITHHE L, BHEZ
BB TRV LTREL, BERBLL. KEZDEEE/ O T
57 4 —[1 mm, heptane/EtOAc = 9/1]THEBEH L. {t&W3 3 [19.0 mg, 0
0274 mmol] %87,

Exact Mass = 691,50 (C40H71F2N02Si2) Obs. mass = 692.6 (M+H)

[0953] T#22

[0954]

[0955]

[0956]

[0957]

T#1TELEE®W3 3 [19.0 mg, 0.0274 mmol] T HF&MKR [1 mL] IC
TBAF [IMTHFA, 0.2 mL, 0.2 mmol] #MNA TS5 OCT—RIBILL L
o RINESYISBEARKEEKZES MY Y LKBRTYIIVF L, BFEETFILT
HH U, BB EERBEY /RO ILTERL, BEBELL, BE%
WAHEHPLCTEREL, t&8C019 [6.0ng, 0.013 nmol] %787,

'H-NMR (CD:0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.92 (2H, d, J = 11,2 Hz
), 5.75 (2H, td, J =55.0, 4.0 Hz), 5.05 (2H, d, J = 6.3 Hz), 4.42-4.
36 (2H, m), 3.43 (1H, d, J = 12.2 Hz), 2.94 (1H, dd, J =12.7, 3.9 Hz
), 2.86 (1H, dd, J = 12.4, 4.1 Hz), 2.69-2.24 (7H, m), 2.09-1.98 (3H,

m), 1,89-1.28 (15H, m), 1.00 (3H, d, J = 6.3 Hz), 0.63 (3H, s).
Exact Mass = 463,33 (C28H43F2N02) Obs. mass = 464, 50 (M+H)

[EfEFI2 4 3]
(1R, 28, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4- (I T F O A FIL) ER
DI U-1-4 ) Fany-2-1)V)-Ta- A FIF 7% RO-4H-1 > FV-4-4
DFU)IFVFTU)2-AFI-4-XFLrooanksr-1,3-IF—)L (it
EMC020) OEK

L2 4 0TFR1 THALIEHW29 [34.7 mg, 0.086 mmol] &{EM7T
b [44.5 mg, 0.116 mmol] &F hZF X (MUTTZIEKRRT4V) INFY
v 4 (0) [17.0 mg, 0.015 mmol] ZHFEMEE LT, EEH24 0TE2
. IR EAKRICAWETSZIET, 6EHWCO020 [15.1 mg, 0.0316 mmol
1 =67,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.10 (1H, d, J = 11,2 Hz
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[0958]

[0959]

[0960]

), 5.76 (1H, td, J = 56.4, 4.1 Hz), 5.22 (1H, d, J = 2.0 Hz), 4.88 (1

H, d, J=2.4Hz), 422 (1H, d, J =3.4Hz), 3.72 (1H, td, J = 8.1, 4

.2 Hz), 3.47 (1H, d, J =12.2 Hz), 3.33 (1H, s), 2.99 (1H, dd, J = 12

.4, 4.1 Hz), 2.87 (H, dd, J = 12.0, 3.7 Hz), 2.78-2.71 (1H, m), 2.67

-2.49 (3H, m), 2.20-1.97 (4H, m), 1.91-1.31 (17H, m), 1.04 (3H, d, J

= 7.3 Hz), 0.99 (3H, d, J = 6.3 Hz), 0.61 (3H, s).

Exact Mass = 477.34 (C29H45F2N02) Obs. mass = 478.40 (M+H)
[ErEHI2 4 4]

(1R, 38,2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4- (¥ Z)LA O X FI)-4-E K
OF 2 ERYIU-1-4)L) TRV -2-1 JL)-Ta- A FIA V% & KO-4H-1
VFUAAN)TFU)IFITU)AAFLYIoOAFFU-1,3-TUF )L (

tamCc024) DA

[1£58]

F

OTs
F
HN
OTMS

3c¢10
K,COj3, DMF

TBAF, THF

2d 34 C024

£&% (2d) [80.0 mg, 0.110 mmoll&4-(T 7O X FIL)-4-((~1) X
FILTVINAFI)ERY T U[76,7 mg, 0,343 mmollEFBWT, EfEf2 4
2T, IR2EAKICRBIEDZE&THLAMCO024 [17.9 mg, 0.03
73 mmo L] %157,
H-NMR (CD,0D) &: 6.32 (1H, d, J = 10.7 Hz), 6.09 (1H, d, J = 11.2 Hz
), 5.61 (1H, t, J =56.1Hz), 5.28 (IH, dd, J = 2.4, 1.5 Hz), 4.35 (1
H, t, J =5.9Hz), 4.15-4.09 (1H, m), 3.24 (1H, d, J = 11.7 Hz), 3.09

(1H, d, J = 11.7 Hz), 2.99-2.85 (3H, m), 2.74-2,65 (1H, m), 2.59-2.4
9 (2H, m), 2.28-1.95 (5H, m), 1.91-1.28 (18H, m), 0.99 (3H, d, J = 6.
3 Hz), 0.62 (3H, s).
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[0961]

[0962]

[0963]

Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480. 30 (M+H)

(=24 5]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4-(¥ 7 F O X FJL)-4-E RO
FOERYTU-1-A V) TONRY-2-A)V)-Ta- X FIF U & FO-dH-1
TV ) FU)IFYFT)voanFty-1,3-UF—)L (bkE®WCO0 2
5) O&ERK

EREHI24 1 TR ICEHDEEW2 £ [40 mg, 0.056 mmol] &4-( 7
WAAAFIV)-4-((MIAFLI)IVFF)ERY T [37 mg, 0.166 mm
ol] ZAWVWT, EEHI24 2EARICRHBITESDIET. EEMCO025 [6
.5 mg, 0.014 mmol] %7,
'H-NMR (CD,0D) & : 6.21 (1H, d, J = 11,2 Hz), 5.90 (1H, d, J = 11,2 Hz
), 5.61 (1H, t, J =56.1 Hz), 4.06-3.95 (2H, m), 3.29-3.24 (1H, m), 3
.11 (1H, d, J = 11.2 Hz), 3.00-2.56 (7H, m), 2.41 (1H, dd, J = 13.2,
3.4 Hz), 2.23-1.95 (7H, m), 1.88-1.28 (16H, m), 1.00 (3H, d, J = 6.3
Hz), 0.62 (3H, s).
Exact Mass = 467,32 (C27H43F2N03) Obs. mass = 468, 30 (M+H)

[=HEfl24 6]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4- (74O A FI)-4- KO
FOERYIU-1-A ) TONRY-2-A JV)-Ta-X FILF V5 & FO-4H-1 >~
TU-b-A)TFU)ITFITU)2-AFLrooanFdHr-1,3-UF - (It
A%C026) MDA
&Y 2e [40 mg, 0.055 mmol] &4-(TT7IABXFIV)-4-((K) XFILY
JIVFF)ERY Y [40 mg, 0.171 mmol] #BWT, EfEFI24 2 R
BICKRIEIEDZET, 68WC026 [6.2 mg, 0.013 mmol] %7187,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.92 (1H, d, J = 11,2 Hz
), 5.62 (1H, t, J =55.9 Hz), 5.05 (2H, d, J = 5.9 Hz), 4.42-4.36 (2H
, m), 3.16 (1H, d, J = 12,2 Hz), 3.02 (2H, td, J = 12.3, 2.6 Hz), 2.8
8-2.61 (4H, m), 2.48 (1H, dd, J = 13.4, 4.1 Hz), 2.32-1,97 (6H, m), 1
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[0964]

[0965]

[0966]

.90-1.31 (13H, m), 1.01 (3H, d, J = 6.3 Hz), 0.63 (3H, s).

Exact Mass = 479,32 (C28H43F2N03) Obs. mass = 480,40 (M+H)
[EhEH24 7]

(1R, 28, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4- (I 7). F O X FI)-4-k
ROFIERYDU-1-4)) FONRY-2-1)L)-Ta-X FILF U ¥ &£ KO-4H-
AVFTV-b-A)TUO)ITF)TV)2-XAFI-4-XFLrooanFtH-1,3
-UF = (bEWMCO027) DERK

[1659]
A
HN «
OTMS TBSOY OTBS

3¢10
K,CO3, DMF Pd(PPhs)q,
toluene, EtsN
24
F F
TBAF, THF Ho

TBSO™

T3E1

It&¥24 [120 mg, 0.272 mmol] . {6&¥3 c 1 0 [189 mg, 0.848 mmol
1. REEAHY YL [183 mg, 1.32 mmol] ODMF&ME [1 nl] #6 0CT—
B L, RIGESYIZEMBEKTI/IVFL, BT FIL THELL
o BREEEKMBEY /R ILTEEL, BERELL, ZBEEY DY
WHZLOXMTZ74—TREL, £E®W3 5 [76.9 mg, 0.156 mmol]
=157,

'H-NMR (CDCl;) &: 5.65 (1H, s), 5.46 (1H, t, J = 56.1 Hz), 2.93-2,85
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(1H, m), 2.63 (2H, dd, J = 35.4, 11.0 Hz), 2.45-2,22 (2H, m), 2.09-1.
22 (25H, m), 0.90 (3H, d, J =6.3 Hz), 0.58 (3H, s), 0.15 (9H, s).

[0967] Ti22, T3

[0968]

[0969]

[0970]

Ti21TEEEEW35 [70.5 mg, 0.143 mmol] &16E5¥7 b [65.3 mg, 0
A7 mmol] EFMZFRX (MY T ZIRRAT142) X5 TUT L (0) [25
.0 mg, 0.022 mmol] @ kJTY (1] /MYZTFATIV[ aL]DEERA
BREBRFEKJT100CT2RERBE L, BRI THIE. RISEEY
ERERELL, RBEEZDIEB/AT NS 74 —CHEE L. L4513
6AETCHEE94. SmglRB L7z, COMEDOTHFZEMKR [1nl] ICTB
AF [IM in THF, 1 mL, Tmmol] ZpIX T, 50CTI1HEBIR LE, RIFE
B ERMREEKEST MY DV LAKBRTIVIVF L. BT FILCTHELE
o BMBITEAKMBT /R U LTERL., BREBME L, HBEEYHEHP
LCTHRETZIET, La&YWC 027 [24.1 ng, 0.0488 nmol] %57,

'H-NMR (CD:0D) &: 6.32 (1H, d, J = 11.2 Hz), 6.09 (1H, d, J = 11,2 Hz
), 5.51 (1H, t, J =56.6 Hz), 5.22 (1H, d, J = 2.0 Hz), 4.22 (1H, d,
3.4 Hz), 3.72 (1H, td, J = 8.2, 4.2 Hz), 2.86 (IH, dd, J = 12.0,
3.2 Hz), 2.78 (1H, d, J = 11.2 Hz), 2.65-2.57 (2H, m), 2.47 (1H, dd,

J

J
4 (3H, d, J =6.8Hz), 0.92 (3H, d, J = 6.3 Hz), 0.58 (3H, s).
Exact Mass = 493,34 (C29H45F2N03) Obs. mass = 494,40 (M+H)
(=2 4 8]
(1R, 3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4-E RO F L -4-XA FIL EXR])
TU-1-A ) T ARy -2-A V) -Ta- A FNF VS RO-dH-1 VT -4-1 1)
TU)IFIVFTU)AAFLryosantty-1,3-UF—)L (b&#WCO0 2
9) DA

It&#2d [80 mg, 0.110 mmol] &4 —kEROF>—4—-XAFIL—ERY
T [45 mg, 0.391 mmol] ZHFERME LT, Ehehl2 4 2 ERARICHIEY
52&T, EEHMC029 [17.4 mg, 0.039 mmol] %57,

12.2, 4.4 Hz), 2.36 (1H, t, J = 10.7 Hz), 2.19-1.28 (27H, m), 1.0
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[0971]

[0972]

[0973]

[0974]

[0975]

Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,40 (M+H)
(=24 9]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((2R)-1-(3-& FAOF > -3-(~ ) T 7
AXFI)ERY D U-1-4)L) FONRY-2-1 )L)-Ta- X FILF U ¥ £ KO-4H-
ATV A )TU)IF)TU)A-AFLrooandtyy-1,3-OF -
(tE®HWC 033 a, LEHWCO33b) DERK
L1 08ICHEITZ2LEM2 adKbYITILEW2d [105.4 mg, 0.145
mmol] %A HFEMEE LT, M1 08 EAKICHMIET 22 &T, L&HC
033a [10 mg, 0.020 mmol] &1bEHC O3 3 b [9.0 mg, 0.018 mmol]
5.
tEYMCO033a
'H-NMR (CD,0D) & : 6.31 (1H, d, J = 11,2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J = 2.4, 1.5 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.14-4.0
9 (1H, m), 2.95-2.80 (3H, m), 2.63 (1H, dd, J =12.2, 4.4 Hz), 2.51 (
TH, dd, J = 13.4, 3.2 Hz), 2.28-2.19 (5H, m), 2.04-1.96 (3H, m), 1.90

-1.28 (194, m), 0.95 (3H, d, J = 6.3 Hz), 0.59 (3H, s).
Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498,40 (M+H)
L&E¥CO033b

'H-NMR (CD,0D) & : 6.31 (1H, d, J = 10.7 Hz), 6.08 (1H, d, J =11.2H
1.2 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.14-4.09 (1H

z), 5.28 (MH, t, J
, m), 2.87 (2H, d, J =11.2 Hz), 2.71 (1H, d, J = 11.2 Hz), 2.56-2.48
13.2, 6.8 Hz),

(2H, m), 2.34 (1H, d, J = 11.7 Hz), 2.25 (IH, dd, J
2.05-1.97 (4H, m), 1.90-1.25 (21H, m), 0.94 (3H, d, J = 6.8 Hz), 0.5
8 (3H, s).
Exact Mass = 497,31 (C28H42F3N03) Obs. mass = 498, 40 (M+H)

(=2 5 0]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4-(2,2-Y 7 LA O T FIL) ERY)
Tu=1=AN) TRV -2-4)V)-Ta- A FIF V4 & RO-dH-A4 VTV -4-1 1)
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[0976]

[0977]

[0978]

[0979]

[0980]

[0981]

FO)VIFIVFTV)2-AF Ly oanitthy-1,3-I4—)L (b&¥WCO05
6) DEM

{tE¥2 e [40 mg, 0.055 mmol] &4 — (2, 2= 7)A0TFI) E
RYTVIEREIE [35 mg, 0.189 mmol] ZHFEMEE LT, EEF242&H
BRICMIET B2 &T. 168 C 056 [8.2 mg, 0.017 mmol] %787,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11,2 Hz), 5.99 (2H, tt, J = 56,0,
4,0 Hz), 5.92 (2H, d, J = 11.2 Hz), 5.05 (2H, d, J = 5.9 Hz), 4.42-4,
36 (2H, m), 3.49 (1H, d, J = 11.7 Hz), 3.35-3.30 (1H, m), 3.11 (1H, d
d, J=12.4, 4.1 Hz), 2.92-2,63 (5H, m), 2.48 (1H, dd, J = 13.2, 3.9
Hz), 2.32-1.94 (7H, m), 1.91-1.32 (14H, m), 1.02 (3H, d, J = 6.3 Hz),
0.63 (3H, s).
Exact Mass = 477,34 (C29H45F2N02) Obs. mass = 478.40(M+H)

[=HEFI25 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4-(1, 1-T 2 ) AO0ITFI) EXR])
Tu-1-A)TANRY-2-A ) -Ta- X FILA VS RO-4H-1 VT -4-1 )
FO)IFIVTFV)-2-AF Lo oanitthy-1,3-I4—)L (k&¥WCO05
7) ODERK

It&¥2 e [40 mg, 0.055 mmol] &4 — (1, 1=y 27)4A0TF)) E
R I VIERIE [37 mg, 0.200 mmol] ZHFEMEE LT, EEH242&H
BRICMIES 22 &T, 1E&WCO057 [6.7 mg, 0.014 nmol] %57,
TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.05 (2H, t, J = 3.4 Hz), 4,42-4,36 (2H, m), 3.48 (1H, d, J =12.2
Hz), 3.35-3.33 (1H, m), 2.99 (1H, dd, J =12.7, 3.9 Hz), 2.86 (1H, d
d, J=12.0, 3.5 Hz), 2.79-1,94 (14H, m), 1.92-1,32 (17H, m), 1.01 (3
H, d, J = 6.8 Hz), 0.63 (3H, s).
Exact Mass = 477.34 (C29H45F2N02) Obs. mass = 478,40 (M+H)

[=HEHI2 5 2]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(1-(4-7 A O ER Y T -1-4
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[0982]

[0983]

[0984]

[0985]

[0986]

[0987]

w)7any-2-4)V)-Ta- XA FILF S RO-H-4 VF V-1 Y FTV)ITF
DFU)-4-AFLrvooanktr-1,3-UF—)L ({LEHWCO058) DEK

tE¥2d [40 mg, 0.055 mmol] &4 —7)AOERY I VIGERIE [23 m
g, 0.165 mmol] ZHFEMEEL LT, Efefl24 2 CEAKRICNIEST 5 & T,
& C 058 [5.5mg, 0.013 mmol] #7157,
TH-NMR (CD;0D) &: 6.31 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11,2 Hz
), 5.28 (1H, dd, J =2.4, 1.5 Hz), 4.89 (1H, s), 4.61 (1H, dt, J = 49
.3, 3.4 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.14-4,09 (TH, m), 2.86 (1H, d
d, J =120, 3.7 Hz), 2.64 (1H, s), 2.53-2,19 (7H, m), 2.07-1.96 (5H,
m), 1.90-1.26 (17H, m), 0.92 (3H, d, J = 6.3 Hz), 0.58 (3H, s).
Exact Mass = 431,32 (C27H42FN0O2) Obs. mass = 432.30 (M+H)

[EHEHI2 5 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FIJL-1-(R)-1-(4-(F ) 7 F O X F
WMERYTU-1-4))Fany-2-4)L)F 7% RO-4H-4 7 -4-1 )
FONIFIVFTV)-2-XF Lo oanktty-1,3-U4—) (L&#mC 06
0) D&M

It&¥2 e [40 mg, 0.055 mmol] &4 — (MUZILAOXFIV) ERYY
> [30 mg, 0.196 mmol] #HFEMEE LT, EEH24 2 -EHICALIET S
ZET, tEaWCO060 [6.8mg, 0.014 mmol] %18/,
H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.2 Hz), 5.92 (1H, d, J = 11.2 Hz
), 5.05 (2H, d, J = 6.3 Hz), 4,42-4,36 (2H, m), 3.16 (1H, d, J = 11.7
Hz), 2.86 (1H, dd, J = 12,0, 3.7 Hz), 2.76 (1H, dd, J = 12.2, 4.4 Hz
), 2.66 (1H, dd, J = 13.4, 4.1 Hz), 2.51-2.02 (8H, m), 1.93-1.28 (14H
, m), 0.97 (3H, d, J = 6.3 Hz), 0.61 (3H, s).
Exact Mass = 481.32 (C28H42F3N02) Obs. mass = 482,40 (M+H)

[EHEHI2 5 4]

(1R, 28, 3S, Z)-2- X FJL-5-(2-((1R, 3aS, 7aR, E)-7a- X FIL-1-((R)-1-FE I K
) 7any-2-4I)F o4 RO-4H-A4 VFV-4-4 )FI)IF)F)-4
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“AFLrvioanttyy-1,3-UF—)L (kE¥WD 00 3) DERK
[1k60]

/
Z -
7\ TBSO™ 0TBS
HN 0

7b

L
v s

Y

Pd(PPh3)y,
toluene, EtzN

TBAF, THF

Y

HOW

[0988] T 1
t&¥24 [89.2 mg, 0.202 mmol] &FEJRY > [0.1 mL, 1.16 mmol] .
REEA ) DL [156 mg, 1.13 mmol] ODMFAK [1 mL] #6 0OCT1 78
FE# L. RINEEMEZRIEKTIIVFL, BRI FILTHE L, B
HE=HEKMBY IRV ULTEEL, BERELL, ZBEEYATILA
SLoOXNTST74—THEL, E®W37 [61.4mg, 0.172 nmol] %13
oo

[0989] 'H-NMR (CDCl,) &: 5.65 (1H, d, J = 2.0 Hz), 3.75-3.64 (4H, m), 2.91-2
.83 (1H, m), 2.47-2.41 (2H, m), 2.38 (1H, dd, J = 11.7, 4.9 Hz), 2.33
-2.24 (2H, m), 2.01-1.19 (12H, m), 0.92 (3H, d, J = 6.8 Hz), 0.57 (3H
, S).

[0990] TH22, ITNCTIES
{tE¥37 [29.9 mg, 0.084 mmol] &1bE¥7 b [38.5 mg, 0.101 mmol]
ETRSFR(MYTIZWRRT42) RSTT L (0) [11.0 mg, 0.00
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[0991]

[0992]

[0993]

[0994]

[0995]

9 mmol] ZAWT, EHEHFI236DITIR2, TEIELARICNIETSZIET
. IEE¥WD 00 3[14.1 mg, 0.033 mmol]%ET7=,
'H-NMR (CD,0D) &: 6.33 (1H, d, J = 11.2 Hz), 6.10 (1H, d, J = 11.2 Hz
), 5.23 (1H, d, J = 2.0 Hz), 4.23 (1H, d, J = 3.4 Hz), 3.78-3.68 (5H,
m), 2.88 (1H, dd, J = 12,0, 3.7 Hz), 2,73-2.46 (7H, m), 2.27-2.10 (3
H, m), 2.06-2.03 (1H, m), 2.01-1,97 (2H, m), 1.96-1.28 (14H, m), 1,04
(3H, d, J = 6.8 Hz), 0.96 (3H, d, J = 6.3 Hz), 0.60 (3H, s).
[EHEHI25 5]
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((2R)-1-(3-(~ U 77 O
AFIVERS T U-1-4 L) TANRY-2-1L)F V% & RO-dH-1 VT > -4-
A)TIFI)TU)4AXAFLrioankty-1,3-IF—)L (ILEWYE
008a, LAYWMEOO8b) AR
bE¥2 40260 mg, 0.589 mmoll&2 (Y ZIAOXFI)ERS I V[T
90 mg, 1.23 mmol]Z=HFEMEE LT, EMRAH1 08 LAKICRHBITEDZ &
TILEMEOO08 al3.3 mg, 0.007 mmoll&{ba4 (EOO08b) [7.0 mg,
0.015 mmol]&EX1S L 7=,
LEHEOOS8 a

'H-NMR (CDs0D) &: 6.31 (1H, d, J = 11.2 Hz), 6.08 (1H, d, J = 11.2 Hz
), 5.28 (1H, t, J = 1.2 Hz), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.08 (1H,
m), 2.99-2.76 (7H, m), 2.53-1.21 (33H, m), 0.92 (3H, d, J = 6.8 Hz),
0.58 (3H, s).

Exact Mass = 482,31 (C27H41F3N202) Obs. mass = 483.4(M+H)
tLE¥MEOO0S8Db
Exact Mass = 482,31 (C27H41F3N202) Obs. mass = 483.4(M+H)

[RAEHI3 0 1]

(1R, 38,2)-5-(2-((1R, 3a$, 7aR, E)-Ta- X F)L-1-(($)-1-(($)-2- X F I ER )
U= ) TANRY-2-4A ) F I H e RO-8H-( Y FU-4-1 JFV)IF
JF)4=-AF LY IANFHU-1,3-VF =)L (LEWFO00 1) DERK
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[161]
step1 H
N
g Kl, K;CO3, NMP
(3a301)
>
step2 HCI, acetone
TBSO™ HoV
(2a) (F001)

[0996] 721
SZEFICEEHDIEY (2a) [50 mg, 0.068.6 mmol] . (S)-2-XFJL
EXYTY (3a301) [24.8ul, 0.206 mmol] . IoibHh ) oL [22.8
mg, 0.137 mmol] BLVKREEH Y U L [28.4 mg, 0.206 mmol] ONM PIBE
[1 ml]% 6 OCT—HRMERI L, RIGKREZZEE THENER, BRRIEK
EMATHRRT FILTHIE U, BHREZRKRERY TRV ATRRRIC
BERTEL T, HEOHY T VT EERE L
[0997] T 82
IRITHBLEAY TV TEOT 2 VAR [0.6 mL] (Z 2 MIEEE [0.2 mL
» 0.4 mmol] ZpNZ T, EETAFERE L, RISRZEFMREKES MY
D LKBRTHIML, FFERT FILTHIE Lk, BRE %M RIEK THE.
BB~ T2 D LATEEL, BERELL, ZEEZ2HHPLCTHER
L. &% FO0O01 [5.4mg, 0.013 mmol] %157,

[0998] 'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.0 Hz), 6,10 (1H, d, J = 11,4 Hz
), 5.30-5.27 (1H, m), 4,35 (1H, t, J =5.7 Hz), 4,15-4,10 (1H, m), 3.
56-3.52 (1H, m), 3.27-3.25 (1H, m), 3.08-3.03 (1H, m), 2,92-2.87 (3H,
m), 2.51 (1H, dd, J = 13.5, 3.4 Hz), 2,26 (1H, dd, J = 13.5, 6.6 Hz)
, 2.07-2.04 (2H, m), 1,90-1,86 (4H, m), 1,83-1,51 (11H, m), 1.43-1,28
(4H, m), 1.37 (3H, d, J =9.0 Hz), 1.12 (3H, d, J = 6.4 Hz), 0.65 (3
H, s).
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[0999]

[1000]

[1001]

[1002]

[1003]

[1004]

LC-MS : Exact Mass = 427.35 (C28H45N02) Obs. mass = 428.25 (M+H)
MUTFOREFTIE. EMEAF3 01 ICREHDOIEEMOERESBRKICLTE
EEMEER Lz, SEBAICSVTIE. REEFERTZ7IVEEHMOH
HEEHET D, EFEF3O1 EARICIAVIEA) VLRVKEAY 7 ALAEFER
L. ZOFER., EEFIS O 1DORGFICELTERTIRBICHHOE TER
EELTWS,
[=HEFI30 2]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((S)-1-((R)-2-X FIL ER Y
TDu-l-4)) Fany2-4 )V F e RO-dH-4 VFU-4-4 ) F V)T F
JF)-4-XF Lo iandty-1,3-U4—)L (ltLEWF002) DAERK
£&% (2 a) [50 mg, 0.069 mmoll& (R)-2-X FIERY IV [24.8ul,
0.206 mmol] ZAWVWT, EfEM3I 01 EABICRIGI TS ETIHLEWFO
02 [19.2 mg, 0.0449 mmol] Z#EEB L /=,
'H-NMR (CD;0D): 6.32 (1H, d, J = 11.0 Hz), 6.10 (1H, d, J = 11.0 Hz),
5.29-5.28 (1H, m), 4.35 (1H, t, J = 5.9 Hz), 4.15-4.10 (1H, m), 3.42-
3.39 (2H, m), 3.25-3.23 (1H, m), 3.12-3.09 (1H, m), 2.88 (1H, dd, J =
11.9, 3.7 Hz), 2.67 (1H, dd, J = 13.3, 10.5 Hz), 2.51 (1H, dd, J

1
3.3, 3.7 Hz), 2.26 (1H, dd, J = 13.5, 6.7 Hz), 2.09-1.96 (4H, m), 1.9
1-1.51 (15H, m), 1.42-1.38 (3H, m), 1,36 (4H, d, J = 6.4 Hz), 1.15 (3
H, d, J =6.4 Hz), 0.65 (3H, s).
LC-MS : Exact Mass = 427,35 (C28H45N02) Obs. mass = 428.20 (M+H)
[EEHI3 03]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)=1-((S)-1-(2, 2-U X F I ER ) T v -1-4
W)7any-2-4)V)-Ta- A FILF S RO-H-4 VF V-1 )T V)T F
DFU)-4-XF Lo oandto-1,3-U4—)L (IL&EMF003) OAERK
&Y (2 a) [50 mg, 0.069 mmol]l&2,2- X FILERY) T VIRFRIE [30
.79 mg, 0.206 mmol] #FWT, EREFI3I 01 EARICKISIESE I &ETIE
E¥MFO003 [8.2 mg, 0.019 mmol] %#ENS L7,
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[1005]

[1006]

[1007]

[1008]

[1009]

[1010]

'H-NMR (CD;0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.10 (1H, d, J = 11.0 Hz
), 5.29-5.28 (1H, m), 4.35 (1H, t, J = 5.9 Hz), 4.14-4.10 (1H, m), 3.
46-3.44 (1H, m), 3.14-3.11 (1H, m), 2.88 (IH, dd, J = 11.9, 4.1 Hz),
2.51 (1H, dd, J = 14.2, 4.6 Hz), 2.26 (1H, dd, J = 13.3, 6.9 Hz), 2.0
8-1.96 (4H, m), 1.91-1.70 (12H, m), 1.62-1.51 (3H, m), 1.45-1.36 (10H
, m), 1.17 (3H, d, J = 6.4 Hz), 0.65 (3H, s).
LC-MS : Exact Mass = 441,36 (C29H47N02) Obs. mass = 442,25 (M+H)
[=ERFI304]
(1R, 38, Z)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((8)-1-((S)-3- X FILE LK
) )Fanv-2-4))F s e RO-4H-4 U F V-4 ) FV)IF ) FV)-
A FLrianktty-1,3-VF—)L (LEHWMFO004) DERK
t&® (2a) [50 mg, 0.069 mmoll& (S)-3-X FILEIKY > [20.8 ng,
0.206 mmol] ZFAWT., EFEMI3 01 EERBICRBIEZZETILAWFO
04 [6.2 mg, 0,014 mmol] ZENS L7,
'H-NMR (CD;0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11,0 Hz
), 5.28 (1H, s), 4.89 (1H, d, J = 1.8 Hz), 4.34 (1H, t, J = 5.9 Hz),
4.15-4.10 (1H, m), 3.77 (1H, d, J = 11.4 Hz), 3.67-3.56 (2H, m), 3.26
-3.20 (1H, m), 2.88-2.84 (2H, m), 2.51 (1H, dd, J = 13.5, 3.4 Hz), 2.
41 (H, t, J = 11.7 Hz), 2.37-2.31 (1H, m), 2.25 (1H, dd, J = 13.7, 6

.9 Hz), 2.15-1.87 (8H, m), 1.73-1.21 (9H, m), 1.02 (3H, d, J = 6.4 Hz

), 0.95 (3H, d, J = 6.4 Hz), 0.60 (3H, s).

429,32 (C27H43N03) Obs. mass = 430.25 (M+H)

LC-MS : Exact Mass
[EH#EFI305]
(1R, 35, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3-X FIL EIL K
))Tany-2-1I)V)F s e RAa-4-4 v FV-4-4 ) FU)ITF ) FTV)-

b-XFLyvooanstdy-1,3-OF— (t&WF005) DEMK
it&¥ (2 a) [50 mg, 0.069 mmoll& (R)-3-XFILEINKY > [20.8 mg,
0.206 nmol] #AWT, EMEM I 01 EEHRICRBIEEZETILEHF O
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[1011]

[1012]

[1013]

[1014]

[1015]

05 [9.6 mg, 0.022 mmol] A#EX{ L 7=,

H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.09 (1H, d, J = 11.0 Hz

), 5.29-5.28 (1H, m), 4.34 (1H, t, J = 5.9 Hz), 4.13-4.10 (1H, m), 3.

77-3.69 (3H, m), 3.39 (1H, dd, J = 11.7, 7.5 Hz), 2.94-2.76 (4H, m),

2.71-2.65 (1H, m), 2.51 (1H, dd, J = 13.5, 3.4 Hz), 2.26 (1H, dd, J =
13.5, 6.6 Hz), 2.12-1,99 (12H, m), 1.88 (2H, t, J = 5.5 Hz), 1.73-1,

26 (104, m), 1.10 (3H, d, J = 6.9 Hz), 1.08 (3H, d, J = 6.4 Hz), 0.60
(3H, s).

LC-MS : Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.25 (M+H)
[=HEfFI3 061

(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-(3, 3-T X FI EI K ") /) 7O

RU=2-4)V)-Ta- X FIA I P RO-dM-A VF V-4 YFTV)ITFYTV)

X FLvoanidty-1,3-VF—I)IL (LEMFO006) DEK
t&% (2 a) [50 mg, 0.069 mmoll&3,3-Y X FILEJKRY Y [15.8 mg,
0.137 mmol] ZAWVWT, EREMI3 01 ABICRIGI TS ETHLEWFO

06 [4.7 mg, 0.011 mmol] #EXE L 7=,

H-NMR (CD,0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.08 (1H, d, J = 11.4 Hz

), 5.29-5.27 (1H, m), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.09 (1H, m), 3.

84-3.80 (1H, m), 3.69-3.62 (1H, m), 3.45-3.34 (2H, m), 2.89-2.80 (2H,
m), 2.74-2.67 (1H, m), 2.51 (1H, dd, J = 13.3, 3.7 Hz), 2.39-2.35 (2

H, m), 2.26 (1H, dd, J = 13.3, 6.9 Hz), 2.07-1.99 (3H, m), 1.90-1.87

(2H, m), 1.72-1.65 (2H, m), 1.58-1,45 (4H, m), 1.38-1.25 (3H, m), 1.1

1 (3H, s), 1.07-1.03 (6H, m), 0.60 (3H, s).

LC-MS : Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,20 (M+H)
[E=H/EHI30 7]

(1R, 38, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(7-F F H-4-7H 2 ¥ O[2. 514

P-4 ) TANY-2-1JV)-Ta- A FIA VS RO-4H-4 > FV-4-4
DF)IFVTFU)A-AFLrIyaOndty-1,3-U4—)b (Ib&¥WF O
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[1016]

[1017]

[1018]

[1019]

[1020]

07) &K
{t&¥ (2 a) [50 mg, 0.069 mmoll&7-F FH-4-7H2EEO[2.5]1+ 04
VIEFEIE [20 mg, 0.134 mmol] ZFAWVWT, EEFIS 01 LAKICRHBIES
ZETILEMFOO7 [6.1 mg, 0.014 mmol] ZHUF L 7=,
TH-NMR (CD,0D): 6.31 (1H, d, J = 11,0 Hz), 6.08 (1H, d, J = 11,0 Hz),
5.28 (1H, dd, J = 2.0, 1.1 Hz), 4.89 (1H, d, J = 2.0 Hz), 4.34 (MH, t
, J =59 Hz), 4,15-4,11 (1H, m), 3.83-3.77 (1H, m), 3.65 (1H, d, J =
11.4 Hz), 3.55 (1H, dt, J = 11,0, 4.0 Hz), 3.17 (1H, d, J = 11.4 Hz)
, 2.98 (2H, t, J =11.2 Hz), 2,86 (1H, dd, J = 12,0, 4.0 Hz), 2.75 (1
H, ddd, J = 13.5, 4.6, 3.0 Hz), 2.51 (1H, dd, J = 13.3, 3.7 Hz), 2.25
(1H, dd, J =13.3, 6.9 Hz), 2.18-1.26 (22H, m), 1.21-0.90 (3H, m), 0
.93 (3H, d, J =6.4 Hz), 0.74-0.69 (1H, m), 0.60-0.41 (2H, m), 0.57 (
3H, s).
LC-MS : Exact Mass = 441,32 (C28H43N03) Obs. mass = 442,20 (M+H)
[=#E%I3 0 8]
(1R, 3§, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((8$)-3-> s O 7O EILEIK)
J)TRANRY-2-A)V)-Ta-AFIF VS RO-H-A VT V-4-( ) TV)ITF
JF)A-AF Ly oanidty-1,3-I4—)L (tE¥WF008) DEMK
£&H (2 a) [50 mg, 0.069 mmol]l& (S)-3->-/O7OEILEILR) Y [
26.2 mg, 0.206 mmol] ZRWT. EEHI3 01 LAKRICRHBIEDIETIE
E#F 008 [2.5 mg, 0.0055 mmol] %ENF L 7=,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,0 Hz), 6.09 (1H, d, J = 11,0 Hz
), 5.28 (1H, s), 4.35 (1H, t, J = 5.7 Hz), 4.13-4.11 (1H, m), 3.77 (2
H, dd, J = 11.0, 3.2 Hz), 3.58 (1H, dd, J = 11.4, 9.1 Hz), 3.41-3.35
(1H, m), 3.02-2,82 (3H, m), 2,51 (1H, dd, J = 13,5, 3.4 Hz), 2,27-2,2
4 (1H, m), 2.10-2.02 (5H, m), 1.89-1.86 (3H, m), 1.73-1.25 (11H, m),
1.06 (3H, d, J = 6.4 Hz), 0.70-0.66 (1H, m), 0.60 (3H, s), 0.51-0.44
(2H, m), 0.29-0.24 (1H, m), 0.11-0.07 (1H, m).
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[1021]

[1022]

[1023]

[1024]

[1025]

[1026]

[1027]

LC-MS : Exact Mass = 455,34 (C29H45N03) Obs. mass = 456,20 (M+H)
[EhEHI3 091
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3-4 v 7O EILEILK ) /
)OIy =2-4 )V)-Ta-X FILF U H RO-4H-4 VFV-4-4 Y FTV)TF)
TU)A-AF Ly oaOnFHy-1,3-UF—)L (LEWFO009) ODERK
&Y (2 a) [50 mg, 0.069 mmoll& (S)-3-4 v FOEILEIKRY >V [27
.0 mg, 0.210 mmol] ZAWT, REHI3 01 EARKICRHIESZ & TS
MFOO9 [8.9 mg, 0.019 mmol] Z#ENE L 7=,
LC-MS : Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,25 (M+H)
[EHEFI3 101
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S$)-1-((R)-3-4 Vv 7O EJI EI K /
) FORY-2-4JV)-Ta- A FIF U9 RO-4H-1 VFV-4-14 ) FTV)TF)
FU)A-AFL Y oOANFHU-1,3-TUA—)L (bE&HF 01 0) OERK
&% (2 a) [50 mg, 0.069 mmoll& (R)-3-4 YV FOEIILEILKY > [26
.6 mg, 0.206 mmol] ZAWT, EMEHIS 01 EAFIRBIEZIETLE
#MFO10 [8.2 mg, 0.018 mmol] ZHENZ L /=,
LC-MS : Exact Mass = 457.36 (C29H47NO3) Obs. mass = 458,25 (M+H)
(=31 1]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)=1-((S)-1-((S) -2, - A FI ER ST V-1
A TANRY-2-A)V)-Ta- A FNF VS RO-dH-A( VT V-4-A ) T V)
IFIVTU)A-XFLroiantyy-1,3-UF—)L (LEYWFO11) @
=100
&Y (2 a) [50 mg, 0.069 mmoll&(S)-2,4-I X FIERS T Y ZIGHE
& [38.5 mg, 0.206 mmol] ZFAWT, EMEHI3 01 EAKRICRIGIED &
TIEEMFO1 1 [15.2 mg, 0.0343 mmol] #EXB L 7=,
TH-NMR (CD,0D) &: 6.32 (1H, d, J = 11,0 Hz), 6.08 (1H, d, J = 11,4 Hz
), 5.30-5.27 (1H, m), 4.34 (1H, t, J = 5.9 Hz), 4.13-4.11 (1H, m), 3.
15-3.02 (3H, m), 2.87 (1H, d, J = 11.9 Hz), 2.66 (1H, t, J = 10.5 Hz)
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[1028]

[1029]

[1030]

[1031]

[1032]

, 2.56 (4H, s), 2,51 (2H, d, J = 11,4 Hz), 2.42 (1H, t, J = 10.7 Hz),
2.30-2.16 (3H, m), 2.08-1.99 (3H, m), 1.90-1.86 (2H, m), 1.73-1.26 (
9H, m), 1.11 (8H, d, J = 5.9 Hz), 1.03 (3H, d, J = 6.4 Hz), 0.61 (3H,
s).
LC-MS : Exact Mass = 442,36 (C28H46N202) Obs. mass = 443,20 (M+H)
[EfEHI3 1 2]
(1R, 3§, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2,4-S A F I ERF T -1
) TRy 2= )-Ta-X FILF U H RO-4H-4 Y FV-4-14 ) T V)
IFVTV)A-XFLrosandtyy-1,3-UF4—)IL (EE&¥WFO012) O
am

It&¥ (2 a) [60 mg, 0.069 mmoll& (R)-2,4-I A FIERS IV ZIGHE
1% [38.5 mg, 0.206 mmol] ZAWT, EEM3 01 EARICRBIESZ &
TIEMFO 12 [18.7 mg, 0.0422 mmol] A#HYB L 7=,
'H-NMR (CD,0D) &: 6.31 (1H, d, J = 11.4 Hz), 6.08 (1H, d, J = 11.0 Hz
), 5.28 (1H, s), 4.34 (MH, t, J = 5.9 Hz), 4.13-4.11 (1H, m), 2.97-2.
62 (8H, m), 2.55 (3H, s), 2.53-2.46 (2H, m), 2.26 (1H, dd, J = 13.5,
6.6 Hz), 2,06-1.98 (4H, m), 1.89-1.87 (2H, m), 1.71-1.66 (2H, m), 1.5
7-1.21 (7H, m), 1.13 (3H, d, J = 6.4 Hz), 1.04 (3H,
d, J =6.4Hz), 0.59 (3H, s).
LC-MS : Exact Mass = 442,36 (C28H46N202) Obs. mass = 443,20 (M+H)
[E/EH3 1 3]
(1R, 38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2-(2- kOF> FO/f V-
-4 EQ) I -1-4)) TR v-2-1 J)-Ta- A FILA U & £ KO-4H-4
VFUAAN)T)IFYTU)AAFLYY o AANFHFU-1,3-TF =)L (
EEMFO13) O&AK

b&¥ (2 a) [650 mg, 0.069 mmoll& (R)-2-(EO') 2 v-2-4)L) 7 O/N
v-2-F — L i5E81E [34.1 mg, 0.206 mmol] ZFAWT. EHEFI3 0 1 & Ak
IKRISXEDZETIEEHWFO1 3 [2.0 mg, 0.0044 mmol] ZEXE L 7=,
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[1033]

[1034]

[1035]

[1036]

[1037]

[1038]

'H-NMR (CD;0D) &: 6.32 (1H, d, J = 11.0 Hz), 6.09 (1H, d, J = 11.4 Hz
), 5.29-5.27 (1H, m), 4.34 (1H, t, J = 5.9 Hz), 4.14-4.11 (1H, m), 3.
41 (1H, s), 3.20 (1H, s), 2.99-2.86 (4H, m), 2.51 (1H, dd, J = 13.5,
3.4 Hz), 2.26 (1H, dd, J = 13.3, 6.4 Hz), 2.06-1.94 (6H, m), 1.88-1.8
5 (34, m), 1.74-1.68 (3H, m), 1.59-1.51 (3H, m), 1.40-1.31 (3H, m), T
.27 (3H, s), 1.24 (3H, s), 1.18 (3H, d, J = 6.4 Hz), 0.63 (3H, s).
LC-MS : Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,20 (M+H)
[=EFI314]
(1R, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S8)-2-(2-b ko F> O/ \v-
-1 ))EQY U U-1-4)L) FTOany-2-1 JL)-Ta-X FIA Y % & KO-4H-1
VFUAAN)TFU)IFITU)AAFLYIoOAFFU-1,3-TUF )L (
LEMFO14) DA

&t (2 a) [50 mg, 0.069 mmol]l& (S)-2-(K¥OY ¥ v-2-4 L) 7O/
v-2-F—)LiEReE [34.1 mg, 0.206 mmol] ZFEWT, EfEHI3 0 1 &Ekk
IKRIGI®ZZETHEEYFO 14 [20.5 mg, 0.0448 mmol] %AHUAS L7z,
'H-NMR (CD;0D) &: 6.32 (1H, d, J = 11.4 Hz), 6.09 (1H, d, J = 11,0 Hz
), 5.30-5.28 (1H, m), 4.34 (1H, t, J = 5.9 Hz), 4.15-4.10 (1H, m), 3.
59-3.54 (1H, m), 3.49-3.39 (2H, m), 3.25-3.19 (1H, m), 2.89-2.79 (2H,
m), 2.51 (1H, dd, J = 13.3, 3.2 Hz), 2.29-1.95 (9H, m), 1.90-1.87 (3
H, m), 1.73-1.68 (2H, m), 1.60-1.50 (3H, m), 1.41-1.35 (3H, m), 1.29
(3H, s), 1.25 (3H, s), 1.19 (3H, d, J = 6.4 Hz), 0.64 (3H, s).
LC-MS : Exact Mass = 457.36 (C29H47N03) Obs. mass = 458,20 (M+H)
[=EfFI315]
(1R, 38, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(2- X hF > T O/ -2-
)Y I u-1-4 L) FTany-2-1 JV)-Ta- X FLF* V4% & RO-4H-1 >
TUAAN)T)IFYTU)A-AFLroanky-1,3-UF—)L (it
EB¥F015) OERK

{t&¥ (2 a) [50 mg, 0.069 mmol]l& (R)-2-(1-X hF I -1-XFJ-TF
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[1039]

[1040]

[1041]

[1042]

[1043]

e [30 mg, 0.209 mmol] ZRBWT. EMEHI3 01 &AKRICKRIL
THZZETHLEHFOT5 [18.4 mg, 0.039 mmol] ZHUZ L /=,
H-NMR (CD;0D): 6.23 (1H, d, J = 11,0 Hz), 6.02 (1H, d, J = 11,0 Hz),
5.26 (1H, s), 4.79 (1H, s), 4.25-4,20 (1H, m), 4.01 (1H, s), 3.12 (3H
, s), 3.01-2,81 (2H, m), 2,54-2.49 (32H, m), 2,37 (2H, dd, J = 21.3,
11.2 Hz), 2.20 (1H, dd, J = 13.5, 5.7 Hz), 2,13-1,14 (20H, m), 1.10 (
3H, s), 1.06 (3H, s), 1.03 (3H, s), 0.56 (3H, s).
LC-MS : Exact Mass = 471,37 (C30H49N03) Obs. mass = 472,20 (M+H)
[ErEHI3 161
(1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((8)-2-(2-X hF > 7O/ -2~
1V EQY D U-1-4V) FTORY-2-4)L)-Ta- A FIF U & £ RO-4H-1
FTUAAN)TU)IF)FU)AAFLyoONFYHU-1,3-UF—)L (b
EYFO016) OAEMK
{t&¥ (2 a) [50 mg, 0.069 mmolle& (S)-2-(1-X MF T -1-XFIJ-TF
vyeoy v rokERets [37.0 mg, 0.209 nmol] #FBWT, EEMI 01 EH
BRICRBI B2 &ETIEEHMFO1 6 [25 mg, 0.053 mmol] %ER4F L 7=,
'H-NMR (CD,0D) &: 6.32 (1H, d, J = 11,0 Hz), 6.10 (1H, d, J = 11,0 Hz
), 5.30-5.27 (1H, m), 4.89-4,88 (1H, m), 4,35 (1H, t, J
14-4.11 (1H, m), 3.60-3.52 (2H, m), 3.35 (1H, d, J = 12.8 Hz), 3.27-3
.21 (1H, m), 2.90-2.78 (2H, m), 2.51 (1H, dd, J = 13.7, 3.7 Hz), 2.29
-2.18 (2H, m), 2.10-1.97 (7H, m), 1.90-1.87 (2H, m), 1.73-1.68 (2H, m
), 1.63-1.50 (3H, m), 1.42-1,35 (3H, m), 1.26 (3H, s), 1.25 (3H, s),
1.18 (3H, d, J = 6.4 Hz), 0.64 (3H, s).
LC-MS : Exact Mass = 471,37 (C30H49N03) Obs. mass = 472,20 (M+H)
[E/EHI3 1 7]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-Ta- X FJL-1-((S)-1-((S)-2-X FI ER ) ¥
v-l-4) Fany-2-4 )3 oS e RA-dH-4 T -4-4 Y FTV)TF )
T IANFYU-1,3-UF - (bEWG00 1) DA

5.9 Hz), 4.
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[1044]

[1045]

[1046]

[1047]

[1048]

[1049]

it&¥ (2b) [50 mg, 0.070 mmol]l& (S)-2-XF)LER) Y [13.8 mg,
0.139 mmol] #MWT, EREAFI3 01 EEARICKEIEZ & THLAMGO
01 [65.7 mg, 0.014 mmol] #EXEBL 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.90 (1H, d, J = 11,0 Hz
), 4.06-3.94 (2H, m), 3.55 (1H, d, J = 11,4 Hz), 3.27 (1H, s), 3.08-3
.03 (1H, m), 2.93-2,83 (3H, m), 2,59 (1H, dd, J = 13.3, 3.7 Hz), 2.41
(MH, dd, J =13.3, 3.2 Hz), 2,23-2,14 (2H, m), 2.10-2.03 (2H, m), 2.
01-1.96 (1H, m), 1.89-1.88 (1H, m), 1.84-1,52 (11H, m), 1.43-1,32 (6H
, m), 1.12 (3H, d, J = 6.4 Hz), 0.65 (3H, s).
LC-MS : Exact Mass = 415,35 (C27H45N02) Obs. mass = 416,20 (M+H)
[EHEfFI3 18]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((8)-1-((R)-2-X FI ER ) &
vl ) TanRy-2-4))F /e RO-4H-4 U FU-4-4 YFV)TF)
FUIYoAnFHU-1,3-UF - (kEWG002) DA
&Y (2 b) [50 mg, 0.070 mmol]l& (R)-2-X FILERY T [13.8 mg,
0.139 mmol] Z#AWVT. EHEFHI3 01 LtAKICRIBEIEZ I ETHLEMGO
02 [3.4 mg, 0.0082 mmol] #EWE L 7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.91 (1H, d, J = 11,0 Hz
), 4.05-3.94 (2H, m), 3.45-3.41 (2H, m), 3.25 (1H, s), 3.13-3.09 (1H,
m), 2,.87-2,83 (1H, m), 2.68 (1H, dd, J = 13,3, 10.5 Hz), 2.59 (1H, d
13.3, 3.7 Hz), 2.41 (1H, dd, J = 13.5, 3.4 Hz), 2,23-2,15 (2H,

d, J
m), 2,.09-2,02 (3H, m), 1.86-1.51 (14H, m), 1,43-1.39 (3H, m), 1.36 (

3H, d, J =6.9 Hz), 1.15 (3H, d, J = 6.4 Hz), 0.65 (3H, s).

LC-MS : Exact Mass = 415,35 (C27H45N02) Obs. mass = 416,20 (M+H)
[EmEFI3 1 9]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((8§)-1-(2, 2-T XA FIL EXR ) T »-1-1 JL)
Fany-2-4)V)-Ta-AFNF IS RO-d0-A4 T V-4-4 )T V)T F Y
TV IANFHU-1,3-UF - (bEWG003) DA
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[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

[1056]

£E&¥ (2b) [50 mg, 0.070 mmol]l& 2, 2 —IXFILERY I VIGHEIT
[20.9 mg, 0.139 mmol] ZFAWT, EHEFAI 01 LARICKHIESIET
It&¥ G003 [3.5 mg, 0.0081 mmol] ZEXE L 7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.90 (1H, d, J = 11,0 Hz
), 4.05-3.95 (2H, m), 3.45 (1H, s), 3.12 (1H, s), 2.87-2.83 (1H, m),
2.60 (1H, dd, J = 13.3, 3.7 Hz), 2.41 (1H, dd, J = 13.5, 3.4 Hz), 2.2
2-2.15 (2H, m), 2.10-2,01 (3H, m), 1.83-1,52 (14H, m), 1.44-1.35 (9H,
m), 1.18 (3H, d, J = 6.4 Hz), 0.66 (3H, s).
LC-MS : Exact Mass = 429,36 (C28H47N02) Obs. mass = 430,20 (M+H)
[EMEHIS 2 0]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3-X FIL EIJL K )
)7TanRy-2-4))A e RO-4-( Y F V44 YFV)IFYFTV)Y
sanFHy-1,3-IF—)L (k&G0 04) DEK

it&¥ (2b) [50 mg, 0.070 mmol]l& (S)-3— A FILEIRY > [21.2 mg
, 0.209 mmol] ZAWT, EHEFIB 01 tAKICRIGIEZZETHLENG
004 [4.3 mg, 0.010 mmol] #HYE L 7=,
H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.89 (1H, d, J = 11.0 Hz
), 4.05-3.95 (2H, m), 3.77 (1H, d, J = 11.4 Hz), 3.67-3.56 (2H, m), 3
.26-3,.20 (1H, m), 2.88-2.81 (2H, m), 2.59 (1H, dd, J = 13.3, 3.7 Hz),
2.44-2.32 (3H, m), 2.23-1.51 (16H, m), 1.38-1.22 (3H, m), 1.03 (3H,
d, J =6.4Hz), 0.95 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
LC-MS : Exact Mass = 417,32 (C26H43N03) Obs. mass = 418,25 (M+H)
[EfEHIS21]
(1R, 3R)=5-(2-((1R, 3aS, 7aR, E)-7Ta= X FIL-1-((8)-1-((R)-3-X FILEI K )
)7AanRy-2-4 )4 RO-4-4 ¥ FU-4-4 YFU)IF)FV)¥
sanFHFo-1,3-UF - (bEYWG005) DERK

&% (2 b) [50 mg, 0.070 mmol]l& (R)-3— X FILEIKRY > [21.2 mg
, 0.209 nmol] ZAWVWT., RMEFI3 01 LAKICRIGIE SR &ETHLENG
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[1057]

[1058]

[1059]

[1060]

[1061]

[1062]

005 [6.3 mg, 0.015 mmol] ZHYS L /=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.06-3.95 (2H, m), 3.71-3.63 (3H, m), 3.33-3.28 (1H, m), 2.85-2,72
(3H, m), 2.61-2.46 (3H, m), 2.40 (1H, dd, J = 13.5, 3.4 Hz), 2.23-2.
13 (2H, m), 2.06-1.22 (16H, m), 1.05 (3H, d, J = 6.4 Hz), 1.02 (3H, d
, J =6.4Hz), 0.59 (3H, s).
LC-MS : Exact Mass = 417,32 (C26H43N03) Obs. mass = 418,20 (M+H)
[EfEHI3 2 2]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-(3, 3-Y X FIL-EJ K1) /) TAN
V-2 )-Ta- A FINA I F b RO-4H-A VF V41 YFV)ITF)FV)Y
sanFHU-1,3-UF - (EkEWMG006) DEM
It&# (2 b) [50 mg, 0.070 mmoll&3,3—I AFIJLEIRY > [16.1 ng
, 0.139 mmol] ZAWT, EHEHIB 01 tAKICRIGIEZZETHEHG
006 [4.9mg, 0.011 mmol] #HUE L 7=,
'H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11.4 Hz
), 4.06-3.94 (2H, m), 3.82-3.78 (1H, m), 3.65-3.59 (1H, m), 3.39 (1H,
d, J =11.0Hz), 3.32 (1H, s), 2.85-2.81 (1H, m), 2.73-2.69 (1H, m),
2.62-2.56 (2H, m), 2.40 (1H, dd, J = 13.5, 3.4 Hz), 2.33-2.13 (4H, m
), 2.07-1.97 (3H, m), 1.87-1.81 (1H, m), 1,78-1,72 (1H, m), 1.67-1.50
(6H, m), 1.37-1.25 (3H, m), 1.06-1.04 (6H, m), 1.01 (3H, s), 0.60 (3
H, s).
LC-MS : Exact Mass = 431,34 (C27H45N03) Obs. mass = 432,20 (M+H)
[E/EHIS 2 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(7-F ¥ ¥ -4-FHF R EQ[2.5]1% ¥
B -4 ) TANRY-2-A V)-Ta-AFIF VS RO-4H-4 VT -4-1 1)
T)IFIVT)TvanFEFty-1,3-F—)L (LEWG007) OERK
&% (2 b) [50 mg, 0.070 mmol]l&7-F FH-4-FHREO[2.5]F4 0%
VIERRIE [20.9 mg, 0.139 mmol] ZRAWT, EfEHI3 01 EEMRICKIGS
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[1063]

[1064]

[1065]

[1066]

[1067]

52 &TIEEMG0O07 [2.2 mg, 0.0051 mmol] ZEXB L 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.88 (1H, d, J = 11,0 Hz
), 4.05-3,96 (2H, m), 3.83-3.78 (1H, m), 3.66 (1H, d, J = 11,4 Hz), 3
.58-3.54 (1H, m), 3.18 (1H, d, J = 11,4 Hz), 3.03-2,97 (2H, m), 2,85-
2.75 (2H, m), 2.59 (1H, dd, J =13.3, 3.7 Hz), 2.40 (1H, dd, J = 13.5
, 3.4 Hz), 2.22-2.13 (2H, m), 2.05-1,98 (4H, m), 1.86-1.74 (2H, m), 1
.69-1.50 (5H, m), 1.40-1.21 (4H, m), 0.93 (3H, d, J = 6.4 Hz), 0.73-0
.70 (1H, m), 0.58 (3H, s), 0.55-0.49 (2H, m), 0.46-0.42 (1H, m).
LC-MS : Exact Mass = 429,32 (C27H43N03) Obs. mass = 430,15 (M+H)
(=3 2 4]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-> v O 7O EILEILKR) /
)OI -2-4 )V)-Ta- X FILAHE RO-4H-A4 U FV-4-4 YFV)TF)
FUIVoAnFHU-1,3-UF - (bEWG008) DERK
{t&Y (2b) [50 mg, 0.070 mmol]l&(S)-3-> v 7OLILEILER) Y [
26.6 mg, 0.209 mmol] ZMWT., REF3 01 LARICKRIBIESD I &TIL
A¥G008 [13.7 mg, 0.0309 mmol] AZHEXS L 7=,
'H-NMR (CD,0D) &: 6.22 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.05-3,96 (2H, m), 3.84-3.79 (2H, m), 3.61 (1H, td, J = 11.4, 2.3
Hz), 3.44 (1H, dd, J = 11,9, 10.1 Hz), 3.10-2,99 (2H, m), 2.84 (1H, d
d, J=11.9, 3.7 Hz), 2.59 (1H, dd, J = 13.3, 4.1 Hz), 2.41 (1H, dd,
J =13.5, 3.4 Hz), 2,25-2,15 (4H, m), 2,08-2,00 (2H, m), 1.94-1.92 (1
H, m), 1.86-1.51 (9H, m), 1.39-1.29 (3H, m), 1,08 (3H, d, J = 6.4 Hz)
, 0.76-0.69 (1H, m), 0.61 (3H, s), 0.58-0.46 (2H, m), 0.35-0.29 (1H,
m), 0.15-0.11 (1H, m),
LC-MS : Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,20 (M+H)
[EmEfFI3 25]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((8§)-1-((8)-3-4 v 7O EILEILK) /)
TRNRY-2-A ) -Ta- X FIF VS RO-dH-A VT V-4 ) FTV)TF)



WO 2022/059684 271 PCT/JP2021/033806

[1068]

[1069]

[1070]

[1071]

[1072]

[1073]

FUIYoandFHy-1,3-UF - (kEWG009) DEM
£E&H (2 b) [50 mg, 0.070 mmol]l& (S)-3-4 v FOEIEILKRY Y [27
.0 mg, 0.209 mmol] ZAWT., EFEH3I 01 EAKICRBITEZ LTS
MGOO09 [6.1 mg, 0.014 mmol] EHNE L /=
LC-MS : Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,20 (M+H)
[EMEfFI3 26]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((§)-1-((R)-3-4 vV 7O EILEINK) /)
TRNRY-2-A))-Ta- X FINF VS RA-dH-A VT V-4 ) FTV)TF)
FU)VIAANFHU-1,3-TU4 =) (ILEWMGO10) DERK
{t&¥ (2b) [50 mg, 0.070 mmol]l& (R)-3-4 YV 7O EIIKR) Y [27.0
mg, 0.209 mmol] ZAWT, RMEFI3 0 1 LARICKEIESZZ &THLEY
GO 10 [10.6 mg, 0.0238 mmol] %#ENE L 7=,
LC-MS : Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,20 (M+H)
(=32 7]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-2,4-I X FIL ER S T -1~
1) FTanRy-2-4)-Ta-A FIF IS RO-4H-4 VFV-4-4 )T V)T
FUFVIVIANFYU-1,3-UF = (bEWMGO01 1) OEK
t&% (2b) [50 mg, 0.070 mmoll& (8)-1,3-Y X FIERS IV IR
1® [26.1 mg, 0.139 mmol] ZFAWT, EMEFII 01 LARKICRIEIESZZ &
TEEHMGO0 11 [7.9mg, 0.018 mmol] ZEE L 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.05-3,95 (2H, m), 3.14-2,99 (3H, m), 2,84 (1H, dd, J = 12.6, 3.0
Hz), 2.65-2,50 (7H, m), 2.42-2,38 (2H, m), 2,28-2,15 (4H, m), 2,06-2,
02 (2H, m), 1.85-1,82 (1H, m), 1,78-1,52 (6H, m), 1,38-1,26 (3H, m),
.11 (3H, d, J = 5.9 Hz), 1.03 (3H, d, J = 6.4 Hz), 0.61 (3H, s).
LC-MS : Exact Mass = 430.36 (C27H46N202) Obs. mass = 431,20 (M+H)
[EmEefI3 28]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2, - X FIL ER S T -1~
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[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

A T0NRY-2-A))-Ta- X FILF Vb RA-dH-( VT V-4 )T V)T
FUFV)vVIANFHU-1,3-UF =)L (LEWGO 1 2) DAERK

Ita# (2 b) [50 mg, 0.070 mmol]l& (R)-1,3-U X FIERZ IV B
& [26.1 mg, 0.139 mmol] ZFWT, EMEHI3 01 EAKRICRIGIED &
TEEHMGO 12 [10.3 mg, 0.0239 mmol] %#HUF L 7,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,4 Hz), 5.89 (1H, d, J = 11,4 Hz
), 4.05-3,95 (2H, m), 2,95 (3H, d, J = 11,0 Hz), 2.84 (2H, d, J = 11,
4 Hz), 2.74-2.57 (4H, m), 2.54 (3H, s), 2.40 (2H, dd, J = 13.5, 3.9 H
z), 2.20-2.14 (2H, m), 2.05-2.00 (3H, m), 1.86-1.82 (1H, m), 1.79-1.7
3 (1H, m), 1.66-1.52 (6H, m), 1,43-1,25 (3H, m), 1.14 (3H, d, J = 6.4
Hz), 1.05 (3H, d, J = 6.4 Hz), 0.59 (3H, s).
LC-MS : Exact Mass = 430.36 (C27H46N202) Obs. mass = 431,20 (M+H)
[ErEfI3 2 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2-(2-& kO F > FO/{v-2-
QYD U-1-4 L) TanRy-2-1)L)-Ta- X FI A V% RO-4H-1 >
FUAAYVF)IFIFU)oA~NFHU-1,3-TVF - (k&#GO 1
3) DEK

&% (2 b) [50 mg, 0.070 mmoll&2-[(2R)-AO Y T>v-2-4)0]17O/
V-2-F—JUIEERIE [34.7 mg, 0.209 mmol] ZFHWT. EHHERI3 01 &EK
RSS2 THEEMGO0 13 [5.8mg, 0.013 mmol] #HRE L 7=,
TH-NMR (CD,0D) &: 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.05-3,95 (2H, m), 3.01 (1H, s), 2.89-2.82 (3H, m), 2.73 (1H, s),
2.59 (1H, dd, J = 13.3, 3.7 Hz), 2.41 (1H, dd, J = 13.3, 3.2 Hz), 2.1
8 (2H, td, J = 14.1, 6.9 Hz), 2.06-1.48 (17H, m), 1.39-1.27 (3H, m),
1.22 (6H, d, J =10.1 Hz), 1.16 (3H, d, J = 6.4 Hz), 0.62 (3H, s).
LC-MS : Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,30 (M+H)
[ErEHI3 301
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((8)-1-((S)-2-(2- kO F > F O/ v -2-
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[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

yea) or-1-4))7Fany-2-1 L)-Ta~- A FI A% KO-4H-14 >
FU-A-AYF)IFYFU)voanEyy-1,3-IF - (bE&#GO 1
4) OEK
£E% (2 b) [50 mg, 0.070 mmoll&2-[(28)-EOY ¥ v-2-4)170O/X
v-2-F—)u [27.0 mg, 0.209 mmol] ZFA\WT. EMEHI3 0 1 &RAKICKIG
XHBZZETEYWGO 14 [14.2 mg, 0.0319 mmol] #HE L7,
H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.4 Hz), 5.90 (1H, d, J = 11.4 Hz
), 4.05-3.95 (24, m), 3.61-3.55 (1H, m), 3.51-3.40 (2H, m), 3.26-3.20
(1H, m), 2.85-2,79 (2H, m), 2.59 (1H, dd, J = 13.5, 3.4 Hz), 2.40 (1
H, dd, J =13.5, 3.0 Hz), 2.22-1,34 (25H, m), 1.28 (6H, d, J = 16.9 H
z), 1.19 (3H, d, J = 6.4 Hz), 0.64 (3H, s).
LC-MS : Exact Mass = 445,36 (C28H47N03) Obs. mass = 446,30 (M+H)
[=/ERFI33 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2-(2-X hF ¥ FO/ v -2-4
meny T u-1-4))Fany-2-4 jL)-Ta- XA FILA I KO-4-14 > F
VAL YFU)IFY T oanFy-1,3-TUF—)L (k&G0 15
) DERK
It&# (2 b) [50 mg, 0.070 mmoll& (R)-2-(1-X MF 2 -1-X FJL-TF
L)-EOyY oy [20.0 mg, 0.139 mmol] #FBWT, EMEHFI3 01 EBFHKRICK
HEEZZETILAYWGO 15 [15.6 mg, 0.0339 mmol] #HYE L 7=,
H-NMR (CD,0D) &: 6.21 (1H, d, J = 11.0 Hz), 5.90 (1H, d, J = 11.0 Hz
), 4.05-4.02 (1H, m), 3.99-3.95 (1H, m), 3.49-3.45 (2H, m), 3.10-3.04
(3H, m), 2.85 (1H, dd, J = 11.2, 3.4 Hz), 2,60 (1H, dd, J = 13.5, 3.
9 Hz), 2.41 (1H, dd, J = 13.3, 3.2 Hz), 2.21-2,12 (3H, m), 2.11-1,97
(6H, m), 1.89-1.52 (8H, m), 1.41-1,33 (3H, m), 1.28 (3H, s), 1.26 (3H
,'s), 1.18 (3H, d, J = 6.4 Hz), 0.64 (3H, s).
LC-MS : Exact Mass = 459,37 (C29H49N0O3) Obs. mass = 460.25 (M+H)
(=33 2]
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[1086]

[1087]

[1088]

[1089]

(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((8)-2-(2-* hF > FO/{v-2-4
meoyou-1-qa ) Fany-2-4 JL)-Ta- X FIA VS RO-4H-4 >V F
VAL YFU)IFYTFU)oanFyu-1,3-IF—I)L (bE¥HG0 16
) DEM

{t&¥ (2 b) [50 mg, 0.070 mmol]l& (R)-2-(1-X MF I -1-XFIJ-TF
V)-¥0) U oERE [25.1 ng, 0.139 mmol] ZAWT, EHEHI 01 &F
BICRBIEBZETHLAYWGO0 16 [5.6 mg, 0,012 mmol] #EWE L 7=,
H-NMR (CD;0D) &: 6.22 (1H, d, J = 11.0 Hz), 5.91 (1H, d, J = 11,4 Hz
), 4.06-4.03 (1H, m), 4.00-3.96 (1H, m), 3.60-3.52 (2H, m), 3.37 (1H,
d, J =11.9 Hz), 3.28-3.22 (1H, m), 2.87-2.79 (2H, m), 2.60 (1H, dd,
J=13.3, 3.7 Hz), 2.41 (1H, dd, J = 13.3, 3.2 Hz), 2.26-1.96 (11H,
m), 1.88-1.83 (1H, m), 1.79-1.53 (6H, m), 1.42-1.35 (3H, m), 1.27 (3H
,s), 1.26 (3H, s), 1.19 (3H, d, J = 6.4 Hz), 0.65 (3H, s).
LC-MS : Exact Mass = 459,37 (C29H49NO3) Obs. mass = 460.25 (M+H)
[ZEHEfI3 3 3]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((S)-2-X FI ER ) ¥
V=AW T -2-M)F o F e RO-dH-A VT V-4 ) FTV)ITF) T
N oanFHu-1,3-IF—IL{UEMGO 1 7) OEKR

[1662]
H
(3al)

NaBH(OAc), deprotection

850" OTBS

14b G017-diOTBS G017
1781
RNEEMESEHF 1 4 I1ICBEDOIEEY (14b) [50 mg, 0.087 mmol] . (S
)2-AFILERY T [43.2 mg, 0.435 mmol] . MY Pt hFIKEFELED
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[1090]

[1091]

[1092]

[1093]

[1094]

=+ MU L [55.3 mg, 0.261 mmol] O THFA®R [1 L] 2=ET—IRIB
B Uk, RIGRICEEMREKEZES M) U LKBAEREMA T/ TV F L, BFiEg
IFNTHE L, BEEIIEKMEBY /X DAL TREL, BRERBLT
. HEDIEEY (GO17—-diO0TBS) #5871k,
1722
TRRITHIBEOTHFER®R (1ol ICTBAF [1Min THF, 0.2 mL, 0
.2 mmol] ZMNA T, 6 OCT—HMEBI L/, RIGKICEIRKERKIRS b
DO LKBREMATYIVF L. BEBEBTFIL Tt L7c, BHEIZEKER
BRI LTEEL, REBRMBLA, BBEEUHEHPLCTREL. b
&% (GO017) [9.8 mg, 23 mmol] %15/,
'H-NMR (CD30D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11.0 Hz
), 4.06-3.95 (2H, m), 2.89-2.81 (2H, m), 2.67-2.56 (2H, m), 2.50-2.38
(2H, m), 2.31 (1H, s), 2.24-2.13 (3H, m), 2.06-1.94 (3H, m), 1.87-1.
18 (20H, m), 1.09 (3H, d, J = 6.4 Hz), 0.97 (3H, d, J = 6.4 Hz), 0.58
(3H, s).
LC-MS : Exact Mass = 429.36 (C28H47N02) Obs. mass = 430.30 (M+H)
[EHEHI3 3 4]
(1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((R)-4-((R)-2-X FI ER Y &
V=AW TE-2-M)F v F e RO-dH-A4 VT V=44 ) FTV)ITF) T
o oanFHu-1,3-IF—IL{UtEMGO0 1 8) OEK
SERFI 4 ([CEEEHDEEY (14 b) [50 mg, 0.087 mmol]& (R)-2-X F )b
EXRY Ty [43.2 mg, 0.435 mmol] . hYTFEMNFIKRIELKRDRF MY
Zs [55.3 mg, 0.261 mmol] ZFAWT, EHEFI I 3IITRET. 2 &ERICKIG
IEHBZZETIEEMGO18 [8.3mg, 0.019 mmol] #EXB L 7=,
'H-NMR (CD30D) &: 6.21 (1H, d, J = 11.0 Hz), 5.88 (1H, d, J = 11.0 Hz
), 4.05-3.95 (2H, m), 2.86-2,73 (3H, m), 2.59 (1H, dd, J = 13.5, 3.4
Hz), 2.42-2.34 (3H, m), 2.28-2,13 (3H, m), 2.06-1.95 (3H, m), 1.86-1.
54 (12H, m), 1.39-1.29 (6H, m), 1.25-1,19 (1H, m), 1.09 (3H, d, J =5



WO 2022/059684 276 PCT/JP2021/033806

[1095]

[1096]

[1097]

[1098]

[1099]

[1100]

.9 Hz), 0.98 (3H, d, J = 5.5 Hz), 0.57 (3H, s).
LC-MS : Exact Mass = 429,36 (C28H47N02) Obs. mass = 430.30 (M+H)
[EEH3 3 5]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)=1-((R)-4-((8)-2, 4~V A FI ERS T V-1~
AIW)TEV-2-AN)-Ta-AFIA I HE RA-MM-A VT -4-14 )T V)T F
DFo)vsantty-1,3-UF - (kEWMG019) DB

SERFI 4 ICEEHDEEY (14 b) [50 mg, 0.087 mmol]& (S)-1,3-2 X
FIERS Y TIREEIE [81.4 mg, 0.435 mmol]l . kY7t bMFIKERLR
U%RF M) L [55.3 mg, 0.261 mmol] ZFAWT, ERHISI3IITET, 2
CEBICRIBRIERZZETHEEWGO0 19 [3.7 mg, 0.0083 mmol] ZEXEL
T=o
'H-NMR (CD,0D) & : 6.21 (1H, d, J = 11,0 Hz), 5.89 (1H, d, J = 11,0 Hz
), 4.06-3.94 (2H, m), 3.20-3.16 (1H, m), 2,99-2.82 (5H, m), 2.66-2.50
(4H, m), 2.43-2.39 (4H, m), 2.26-2.13 (3H, m), 2.07-2.00 (3H, m), 1.
87-1.81 (1H, m), 1.78-1.72 (1H, m), 1.67-1.52 (7H, m), 1.40-1.34 (4H,
m), 1.20 (3H, d, J = 6.4 Hz), 0.99 (3H, d, J = 6.4 Hz), 0.59 (3H, s)

LC-MS : Exact Mass = 444,37 (C28H48N202) Obs. mass = 445,20 (M+H)
[EhEHI3 361
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((R)-2, - A FIL. ER S T V-1~
AW TEV-2-A)-Ta- X FNA I RO-MM-A VT V-4 Y TV)IF
VFv)voankyy-1,3-UF - (kEWG020) ODEM

SEZFI 4 (BB OEEW (14 b) [50 mg, 0.087 mmol]& (R)-1,3-2 X
FIERS T ZE#EE [81.4 mg, 0.435 mmol] . MY 7t KMFIKELR
U%F M) oL [55.3 mg, 0.261 mmol] ZFWT, EREHISI3IITET, 2
ERRICRINIERZETEEMGO020 [4.3 mg, 0.0097 mmol] #EXZ L
oo
'H-NMR (CD30D) &: 6.21 (1H, d, J = 11.0 Hz), 5.89 (1H, d, J = 11.0 Hz
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[1101]

[1102]

[1103]

[1104]

[1105]

[1106]

), 4.05-3.95 (2H, m), 3.16-3.13 (1H, m), 3.05 (1H, td, J = 12.6, 4.4

Hz), 2.91-2.82 (4H, m), 2.74 (1H, t, J = 10.7 Hz), 2.60-2.50 (3H, m),
2.42-2.39 (4H, m), 2.27-2.13 (3H, m), 2.08-1.98 (3H, m), 1.86-1.82 (

H, m), 1.78-1.27 (12H, m), 1.21 (3H, d, J = 6.4 Hz), 1.01 (3H, d, J

= 6.4 Hz), 0.58 (3H, s).

LC-MS : Exact Mass = 444,37 (C28H48N202) Obs, mass = 445,20 (M+H)
[EmEFI3 3 7]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7Ta- X FJL-1-((S)-1-((S)-2-X FILER 1) &

v-l-1) Fany-2-4)u)F v Ra-4H-4 Vv Fo-4-4 ) F V)T FY)

FU)-2-AF Ly oanFty-1,3-UF—)L (ILEHMHOO0 1) DER
It&¥ (2 c) [60 mg, 0.069 mmol]l& (S)-2-XFIEXRY I [20.4 mg,
0.206 mmol] ZMAWT, EfEMHI3 01 EAKICKRIEIES & THAYHO

01 [19.9 mg, 0.0465 mmol] #HENTS L 7,

'H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.0 Hz), 5.93 (1H, d, J = 11,0 Hz

), 5.05 (2H, d, J = 5.5 Hz), 4,42-4,36 (2H, m), 3.55-3.52 (1H, m), 3.

27-3.25 (1H, m), 3.08-3.05 (1H, m), 2.93-2.85 (3H, m), 2.66 (1H, dd,

J =13.3, 4.1 Hz), 2.48 (1H, dd, J = 13.5, 3.9 Hz), 2.32-2.25 (2H, m)

, 2.11-1.89 (6H, m), 1.83-1.50 (9H, m), 1.44-1.34 (3H, m), 1.38 (3H,

d, J=7.0Hz), 1.12 (34, d, J = 6,4 Hz), 0.66 (3H, s).

LC-MS : Exact Mass = 427,35 (C28H45N02) Obs. mass = 428.20 (M+H)
[EhEHI3 3 8]

(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FIL-1-((S)-1-((R)-2-A FILER )

vl ) Fany-2-4)L)x S RO-dH-4 VY F-4-1 Y FTV)TF Y

FU)2-XFLriyanttyy-1,3-UF—)L (LE&HWHO02) DERK
&Y (2 c) [50 mg, 0.069 mmol]é& (R)-2-X FILERY T [20.4 mg,
0.206 mmol] #FAWT, EfEAI3I 01 EEARKICKRIHIEZ & THEEHHO

02 [26.4 mg, 0.0617 mmol] ZHEL 7=,

'H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.0 Hz), 5.93 (1H, d, J = 11,4 Hz
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[1107]

[1108]

[1109]

[1110]

[1111]

), 5.05 (2H, d, J = 5.9 Hz), 4.42-4.36 (2H, m), 3.45-3.41 (2H, m), 3.
25 (1H, s), 3.12-3.08 (1H, m), 2.87 (IH, dd, J = 12.3, 3.7 Hz), 2.71-
2.65 (2H, m), 2.48 (1H, dd, J = 13.3, 4.1 Hz), 2.31-2.25 (2H, m), 2.1
1-2.00 (3H, m), 1.89-1.76 (5H, m), 1.72-1.53 (7H, m), 1.44-1.39 (3H,
m), 1.36 (3H, d, J = 6.9 Hz), 1.15 (3H, d, J = 6.4 Hz), 0.66 (3H, s).
LC-MS : Exact Mass = 427.35 (C28H45N02) Obs. mass = 428,20 (M+H)
[5=EfI 3 3 9]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((8)-1-(2, 2-I X FI ER Y TV -1-1 Jl))
TONRY-2-1)V)-Ta-AFINA VS RO-dH-1 VF V-4 ) TV)TFY)
FU)2-AFLrvvrantyy-1,3-VF—)L (LE¥WHO 0 3) DA
It&¥ (2 c) [60 mg, 0.069 mmoll&2,2-T A FIERY) I VIEEEYE [30
.8 mg, 0.206 nmol] ZAWT. EfEHI 301 EAKICKRIEIESZ I ETILE
#HHO O3 [8.8 mg, 0.020 mmol] ZHNE L 7=,
H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.0 Hz), 5.93 (1H, d, J = 11.0 Hz
), 5.05 (2H, d, J = 5.9 Hz), 4.42-4.36 (2H, m), 3.44 (1H, s), 3.12 (1
H, s), 2.87 (1H, dd, J = 12.1, 3.4 Hz), 2.67 (1H, dd, J
z), 2.48 (H, dd, J = 13.3, 4.1 Hz), 2.31-2.25 (2H, m), 2.12-2.03 (3H

13.3, 4.1 H

, m), 1.81-1.53 (11H, m), 1.45-1.36 (8H, m), 1.18 (3H, d, J = 6.4 Hz)
, 0.66 (3H, s).
LC-MS : Exact Mass = 441,36 (C29H47N02) Obs. mass = 442.20 (M+H)
[EEBI3 4 0]
(1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)=1-((S)-1-((8)-2, 4-T X FJL RS I v -1-
AN)FAny-2-4)V)-Ta- X FIF IS RO-d-4 Vv FV-4-4 ) FV)T
FUFV)2-AFlLrirsankxho-1,3-UF—)L ({tLEYWHO 1 1) D&
5
fta# (2 c) [50 mg, 0.069 mmol]l& (S)-1,3-Y X FIERS T Y G
1§ [38.5 mg, 0.206 mmol] ZAWT, EREMFI 01 EAKICRBIED &
TIHEHHO 1 1 [14,9 mg, 0.0337 mmol] A#HUE L 7=,
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[1112]

[1113]

[1114]

[1115]

[1116]

[1117]

TH-NMR (CD,0D) &: 6.26 (1H, d, J = 11.0 Hz), 5.91 (1H, d, J = 11.4 Hz
), 5.05 (2H, d, J = 6.4 Hz), 4.42-4.36 (2H, m), 3.16-3.02 (3H, m), 2.
86 (1H, dd, J = 11,7, 3.9 Hz), 2.67 (2H, dd, J = 13,3, 5.0 Hz), 2.56
(4H, s), 2.54-2,40 (3H, m), 2,31-2,17 (4H, m), 2.10-1,98 (3H, m), 1.6
8-1.52 (6H, m), 1.40-1,25 (3H, m), 1.12 (3H, d, J = 5.9 Hz), 1,03 (3H
, d, J =6.4Hz), 0.62 (3H, s).
LC-MS : Exact Mass = 442,36 (C28H46N202) Obs. mass
[E=/EHIS 4 1]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2,4-T A FIL ERZ T V-1~
1)) 7anRy-2-fV)-Ta-A F)F Vs RO-4H-4 F-4-4 )T V)T
FUFV)2-AF Ly oa~NFHU-1,3-U4—)L (k&HMHO12) O&
B
{t&¥ (2 c) [50 mg, 0.069 mmoll& (R)-1,3-I X FILERS IV 15
#& [38.5 mg, 0.206 mmol] ZF\WT, EMEFI3 01 EAKICRIGIED I &
TIEHO 1 2 [14.3 mg, 0.0323 mmol] AENE L 7=,
'H-NMR (CD,0D) &: 6.26 (1H, d, J = 11.4 Hz), 5.91 (1H, d, J = 11,4 Hz

443,20 (M+H)

), 5.05 (2H, d, J = 6.4 Hz), 4.42-4.35 (2H, m), 2.93-2.82 (5H, m), 2.
69-2.62 (4H, m), 2.50 (3H, s), 2.46 (1H, d, J = 3.7 Hz), 2.31-2.25 (2
H, m), 2.05-1.98 (3H, m), 1.68-1.52 (6H, m), 1.40-1.25 (3H, m), 1.13
(3H, d, J =6.4Hz), 1.05 (3H, d, J = 6.4 Hz), 0.60 (3H, s).
LC-MS : Exact Mass = 442,36 (C28H46N202) Obs. mass = 443,20 (M+H)
[EHEfI3 4 2]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-(($)-1-((R)-2-(2-& kO F < FO/Sv-2-
QY I U-1-4)V) FAnRY-2-4)V)-Ta- A F)vF V& & KO-4H-1 >
FU-b-A )V FU)IF)FU)2-AF Ly randto-1,3-I4—)L (b
A¥HO13) D&
&Y (2 c) [50 mg, 0.069 mmoll& (R)-2-(EOY ¥>-2-1)L) 7O/
v-2-7—)UiEE8YE [34.1 mg, 0.206 mmol] ZRB\WT. EfEHI3 0 1 &@Hk
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[1118]

[1119]

[1120]

[1121]

[1122]

IKRISEEZZETHEEYHO 13 [12.0 mg, 0.0260 mmol] ZHEUE L 7=,
TH-NMR (CD,0D) &: 6.27 (1H, d, J = 11,4 Hz), 5.92 (1H, d, J = 11,4 Hz
), 5.05 (2H, d, J = 5.9 Hz), 4,42-4,36 (2H, m), 3.51-3.46 (1H, m), 3.
33 (1H, s), 3.10-3.02 (3H, m), 2,86 (1H, dd, J = 12,1, 3.9 Hz), 2.67
(1H, dd, J =13.3, 4.1 Hz), 2.48 (1H, dd, J = 13.5, 3.9 Hz), 2.31-2,2
5 (2H, m), 2.16-1.97 (6H, m), 1.90-1.80 (2H, m), 1.69-1.53 (5H, m), 1
.41-1,34 (3H, m), 1,30 (3H, s), 1.26 (3H, s), 1.20 (3H, d, J = 6.4 Hz
), 0.65 (3H, s).
LC-MS : Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,20 (M+H)
[EHEfI3 4 3]
(1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((8)-1-((S)-2-(2- kOF > 7O/ v -2-
QY I U-1-4)L) TR v-2-1 Jv)-Ta-X FILF 7 & £ FO-4H-1 >~
FTU-b-A)TFUIIFYTV)2-AFLrvoandtry-1,3-¥F - (It
EYHO14) O&EMK
{t&¥ (2 c) [50 mg, 0.069 mmol]l&(S)-2-(K¥OY) Tv-2-1)L)7O/
v-2-F—)UiEEeE [34.1 mg, 0.206 mmol] #FWT. EHEHFI3 0 1 & @
IKRISEEZZETHEEYHO 14 [14.0 mg, 0.0306 mmol] ZEUF L 7=,
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 11,0 Hz), 5.92 (1H, d, J = 11,0 Hz
), 5.05 (2H, d, J = 5.9 Hz), 4,42-4,36 (2H, m), 3.60-3.54 (1H, m), 3.
49 (1H, t, J =7.5Hz), 3.42 (1H, d, J = 12.8 Hz), 3.26-3.20 (1H, m),
2.88-2.80 (2H, m), 2.67 (1H, dd, J = 13.3, 4.6 Hz), 2.48 (1H, dd, J
= 13.5, 3.9 Hz), 2.31-1.95 (10H, m), 1,92-1,88 (1H, m), 1,69-1,35 (8H
, m), 1.30 (3H, s), 1.26 (3H, s), 1.20 (3H, d, J = 6.9 Hz), 0.65 (3H,
s).
LC-MS : Exact Mass = 457,36 (C29H47N03) Obs. mass = 458,20 (M+H)
[EmEfFI3 4 4]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2-(2-X hF > O/ Vv-2-14
wmEQY I o-1-4)L) TRNRY-2-C JV)-Ta-X FIF V5 RO-4H-1 VT
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[1123]

[1124]

[1125]

[1126]

[1127]

VA )TFU)IF)TFTU)2-AF Ly santty-1,3-VF—)L (bE
#MHO15) &AM

£&H (2 c) [50 mg, 0.069 mmol]le (R)-2-(1-X MF=-1-XFJ-TF
V)-gn) T [30.0 mg, 0.209 mmol] ZFBWT, EHERFI3 01 &EEKICK
WHEEZETIHEEYHO 15 [15.2 mg, 0,0322 mmol] %#HWE L7,
LC-MS : Exact Mass = 471,37 (C30H49NO3) Obs, mass = 472,20 (M+H)
[EfEFI3 4 5]
(1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((8)-1-((8)-2-(2- X hF > O/ v-2-4
meERY D u-1-4)) Fany-2-4 )L)-Ta- X FIA IS NO-4-14 > F
VA4 )TFU)IF)TU)2-AF Ly oantty-1,3-YF—)L (kG
MHO16) O&RK

It&¥ (2 c) [50 mg, 0.069 mmoll& (S)-2-(1-X hF T -1-XFIJ-TF
)-¥a) I oEgE [37.0 mg, 0.206 mmol] #FHWT, EREH3I01&E
BICRIBIEZZ&ETIEEHMHO 16 [25.2 mg, 0.0534 mmol] #EREL /-
'H-NMR (CD,0D) &: 6.27 (1H, d, J = 11.0 Hz), 5.93 (1H, d, J = 11,0 Hz
), 5.06 (2H, d, J

5.5 Hz), 4.43-4,36 (2H, m), 3.60-3.53 (2H, m), 3.
38 (1H, d, J = 11.4 Hz), 3.28-3.22 (1H, m), 2.89-2.80 (2H, m), 2.67 (
TH, dd, J = 13.3, 4.6 Hz), 2.49 (1H, dd, J = 13.5, 3.9 Hz), 2.31-2.21
(3H, m), 2.13-1.95 (7H, m), 1.72-1.54 (5H, m), 1.42-1.36 (3H, m), 1.
27 (3H, s), 1.26 (3H, s), 1.19 (3H, d, J = 6.4 Hz), 0.66 (3H, s).
LC-MS : Exact Mass = 471,37 (C30H49N03) Obs. mass = 472,20 (M+H)
[EHEfI3 4 6]

(1R, 3R, Z2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((S)-2-A F I EXR )
Su-l-)Fanyv-2-1)F oS RO-4-A Y FU-4-( ) FTU)ITF
DFU)-4-AFLrioankty-1,3-U4—)L (t&E®W1001) OEK
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[1£63]

Step 1

/
s
* TBDPSO™ “OTBS

Ee 346a 346b
///
Step 2 N
Pd(PPhs),
toluene / Et;N : Step 3
TBAF, THF
—> —>
TBDPSO™ “0TBS HO™
1001-diOTBS 1001

[1128] Tf21
t& (6 c) [70 mg, 0.159 mmoll, (S)-2-X FIJLEXRY T [47.2 mg, 0.
476 mmoll, I91tH " o L[52.7 mg, 0.317 mmoll, REEA ' L[65.8 mg,
0.476 mmolJD N M P #&:B&[1 nlL]1% 6 O CT—MEMEBBR L, RibK%E
FAMBEKICHE L. BRI FIIL THIE L, BREBIREKREBY IRV LA
TR L. BERTEL. HEDILEY (346 a) 257,

[1129] T2
TR 1 THEZBEGEDLEEY (346 a) &ibEM (346 b) [CAS Registry
No. 143681-90-7, 93.8 mg, 0.190 mmoll, ¥ k5% (AY 7T =JILKR
74v) 5T L (0) [36.7 mg, 0.0318 mmoll, MILTV—KYIFI
T7IVEA®RO/1, 1 nl]lZ1 00CT 1 REBR UL, RIGRIZEMER. B
BIFITHERUENRIBEKTERE L, BREIIEKREY /XD LT
BRL. BERMEL THADIESEY (1001 -diO0OTBS) #1387,

[1130] T3
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[1131]

[1132]

[1133]

[1134]

[1135]

TR2THLLEEW (1001 -di0TBS) Z#THF[I aLliTiEh L.
ZZICTBAFLIM THRAMR, 0.5 mL, 0.5 mmoll%&A1X T. 5 0°CT 3BEH
MERBH U7c, RIGREREFKERKET MU LKARICE L. BFERTF I
THH U, BREBIREKMEBY /RO DLTERIEL, BERELL, &E
HFHPLCTHREL., t&¥1 00 1[5.6 mg, 0.013 mmoll%1§7,
TH-NMR (CD,0D) &: 6.34 (1H, d, J = 11,0 Hz), 6.03 (1H, d, J = 11,4 Hz
), 5.36 (1H, t, J = 2.3 Hz), 3.98-3.95 (1H, m), 3.74-3.69 (1H, m), 3.
56-3.52 (1H, m), 3.26 (1H, s), 3.08-3.02 (1H, m), 2.91-2.82 (4H, m),
2.57-2.54 (1H, m), 2.31-2,27 (1H, m), 2,16-2.04 (4H, m), 1.89-1.36 (2
4H, m), 1.15-1.10 (4H, m), 0.61 (3H, s).
LC-MS : Exact Mass = 427,35 (C28H45N02) Obs. mass = 428,20 (M+H)
(=34 7]
(1R, 3R, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((R)-2-X F I EXR )
Iv-l-q)yFanv-2-4 )3 s se RO-4H-4 v FU-4-4 YT U)TF
JFU)A-XF Lo oandty-1,3-I4—)L (k&1 002) OEK
&Y (6c) [70 mg, 0.159 mmoll& (R)-2-X FILERY T [47.2 ng,
0.476 nmol]&FAWT, EHERFIS 46 TR 1 ~ITRILERICRIGIED &
TtE¥ 1 002 [7.0 mg, 0.016 mmol] ZEE L 7=,
'H-NMR (CD,0D) &: 6.34 (1H, d, J = 11,0 Hz), 6.03 (1H, d, J = 11,0 Hz
), 5.36 (1H, t, J = 2.3 Hz), 3.96 (1H, dd, J = 11.2, 4.8 Hz), 3.74-3.
68 (1H, m), 3.43-3.38 (3H, m), 3.25 (1H, d, J = 12,8 Hz), 3.12-3.07 (
TH, m), 2,90-2,85 (1H, m), 2.67 (1H, t, J = 11,9 Hz), 2,57-2,54 (1H,
m), 2.31-2.29 (1H, m), 2.15-2,00 (5H, m), 1.88-1,.34 (26H, m), 1.17-1,
13 (4H, m), 0.61 (3H, s).
LC-MS : Exact Mass = 427,35 (C28H45N02) Obs. mass = 428,20 (M+H)
[ErEHI3S 4 81
(1R, 3R, 2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(2, 2-I A FIL ER ) T v -1-A
W)Z7any-2-4)V)-Ta-X FLF IS FO-H-4 VF V-4 )T V)T F
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[1136]

[1137]

[1138]

[1139]

[1140]

[1141]

JFU)-4-XFLrooangttho-1,3-UF—)L ({tk&#W 1 003) OERK
b&¥ (6 c) [70 mg, 0.159 mmoll&2,2-T X FILERY T VIRERIR[47.
2 mg, 0.476 mmol]lEFAWT, EfEM 346 TR1 ~TEIEARICRBIE
52&TIHEY I 003 [2.6 mg, 0.0059 mmol] A#EHUF L 7,
TH-NMR (CD,0D) &: 6.34 (1H, d, J = 11.4 Hz), 6.03 (1H, d, J = 11.0 Hz
), 5.36 (1H, t, J = 2.1 Hz), 3.98-3.93 (1H, m), 3.73-3.68 (1H, m), 3.
46-3.42 (2H, m), 3.12 (1H, s), 2.90-2.86 (1H, m), 2.57-2.54 (1H, m),
2.32-2,28 (1H, m), 2,16-2,03 (5H, m), 1,82-1,67 (14H, m), 1.56-1,35 (
18H, m), 1.19-1.15 (4H, m), 0.62 (3H, s).
LC-MS : Exact Mass = 441,36 (C29H47N02) Obs. mass = 442,25 (M+H)
[EREFI3 4 9]
(1R, 3R, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3- A FILEIL 7K
))Fanv-2-4)F o5 RO-H-A4 »FV-4-A YFU)IF VT V)-
-AFLoooandthy-1,3-UF—)b (bE¥ 1 004) DEK
fe&% (6 c) [70 mg, 0.159 mmol]& (S)-3-XFIJLEI KR V[32.1 ng,
0.317 mmol]ZFAWT., EHEFIS 46 TR ~IRIEAKIIRIGIEDIZ &
TiEE% 1 004 [10.5 mg, 0.024 mmol] A#HXE L 7=,
'H-NMR (CD,0D) &: 6.34 (1H, d, J = 11.4 Hz), 6.01 (1H, d, J = 11.4 Hz
), 5.37-5.35 (1H, m), 3.97 (1H, dd, J = 11.0, 4.6 Hz), 3.83-3.80 (1H,
m), 3.74-3.60 (3H, m), 3.00 (1H, d, J = 12,3 Hz), 2.87 (1H, d, J =1
2.3 Hz), 2.58-2.53 (3H, m), 2.32-2.25 (3H, m), 2.13-2.01 (4H, m), 1.9
4-1.90 (1H, m), 1.73-1.66 (4H, m), 1.55-1.30 (7H, m), 1.08-1.01 (7H,
m), 0.58 (3H, s).
LC-MS : Exact Mass = 429.32 (C27H43N03) Obs. mass = 430.25 (M+H)
[EfEFI3 501
(1R, 3R, 2)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3-X FIL EIL 7K
))F7anv-2-4)F % e RO-dH-A4 »F -4 YFU)IFIVFV)-
X FLyyoanxttr-1,3-U4—)L (k&1 005) DAERK
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[1142]

[1143]

[1144]

[1145]

[1146]

[1147]

&Y (6 c) [70 mg, 0.159 mmoll& (R)-3-X FILEILAKRY »[32.1 mg,
0.317 nmo L] FAWT, EfEFIS 46 TR ~ITREIEAKICREIEEZZ &
TI&¥ 1 005 [9.3 mg, 0.022 mmol] AHUEL 7=,

H-NMR (CD;0D) &: 6.33 (1H, d, J = 11.4 Hz), 6.01 (1H, d, J = 11.4 Hz
), 5.37-5.35 (1H, m), 3.97 (1H, dd, J = 11.0, 4.6 Hz), 3.72-3.68 (5H,

m), 2.88-2.80 (3H, m), 2.65-2.53 (3H, m), 2.32-2.28 (1H, m), 2.16-1.
99 (5H, m), 1.94-1,93 (1H, m), 1.73-1.25 (12H, m), 1.05 (7H, dd, J =
6.4, 2.3 Hz), 0.56 (3H, s).

LC-MS : Exact Mass = 429,32 (C27H43N03) Obs. mass = 430.25 (M+H)

[=/ERFI35 1]

(1R, 3R, 2)-5-(2-((1R, 3aS$, 7aR, E)-1-((8)-1-(3, 3-T X FI EI K ") /) 7O
RU=2-4)V)-Ta- X FIA I P RO-dM-A VF V-4 YFTV)ITFYTV)
X FLvoanidty-1,3-VF—I)IL (kEW1 006) DEK

{t&¥ (6c) [70 mg, 0.159 mmol]&3,3-U A FILEINKRY >[36.5 mg,
0.317 mmol]&EFAWT, EHEFIS 46 TR ~IRIEAKICRIGIEZZE
TiE 1 006 [2.2 mg, 0.005 mmol] %ENE L /=,

'H-NMR (CD,0D) &: 6.33 (1H, d, J = 11.0 Hz), 6.01 (1H, d, J = 11.0 Hz
), 5.35 (1H, t, J = 2.1 Hz), 3.97 (1H, dd, J = 11,0, 4.6 Hz), 3.82-3.

79 (1H, m), 3.74-3.60 (3H, m), 3.43-3.38 (1H, m), 3.34 (1H, s), 2.88-

2.74 (3H, m), 2.65-2.61 (1H, m), 2.54 (1H, dd, J = 12.6, 2.5 Hz), 2.3

5-2.28 (4H, m), 2.16-1.99 (5H, m), 1.70-1.67 (3H, m), 1.55-1.45 (6H,

m), 1.39-1.24 (4H, m), 1.07-1.02 (11H, m), 0.56 (3H, s).

LC-MS : Exact Mass = 443,34 (C28H45N03) Obs. mass = 444,20 (M+H)
[=/ERFI35 2]

b hESHMEE (HO SHf) ICdH172 VD REEEMT

(1) LR—4—A~RU49—iZpGL4., 26~RV4H%— (promegatt)
EAW LY T7x5—EBEFOLRICDRI (X4) BEF7/OE—49—
BB DECT % MHAIAA TRER L, RENIS—E. pCDNA3IRSH—
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[1148]

[1149]

[1150]

(Thermo Fisher Scientific#) ICENVDRS
SUTERRXRa%ZI—RNRITBDNABRIEZEAL THEELEL, FLEGT
BAMEOBHEMRELTIE. EFReni |l laLuc—CMVRY4H— (
promegaft) AW, HOSHIEE (ATCC) 1 0%FBS%%
CDMEMIEHT3 7C, 5%CO,0OFHTHEEL., 2HHZWESHIE
ISR L 7o

(2) MABEL TWEHREZEZOER L. FEERTE %F v I—ILANE
BRI UBENE (CSS) &8 7x/—)LLy RREDDME M#ghIC
4X10%cel |l s/ mMLOBETEIE. (1) ICRHLALBZERTS
—%LipofectaminLTX (Thermo Fisher Sc
ientific#) HAEZBVWTHIEARI MLALZY O, 25mL DK
TEAL), VDREGFAEEALALHOSHIRIZIEEIB84 IS L —
M (Aurora#t) ICO. OTmL 2z THEEL/, 37C, 5%C
O FXMTI3WEA v Fan—h L RKRE200nMOD1a, 25-Y
ERA*FESIUD, DMSOBRREZEREDHRIEESWDMS OBFK
ZDMS OBREMNRIKO. 1%ICADLDICHMLE, 48, DMSODH
DTN ETSvIEL. BRIREE200nMD 1, 25-YEROFTE
#3vD, DMSO®®BROYzINEIaY bO—)LE LTERE L,

(3) 37C. 5%COFHT21KEAFax— L% DualG
|lo—Luciferase Assay kit (Promega#t) %
BHWT, SIFSRIBHDIY—EnVision (PerkinElme
r) IKEYNS T 5—EFMEZRE L, BRICVISA89 7L T
S—EEMHEZAEL., EGEFEAMXROFEICFALEL, KLY TS
—EEMETIVAI TN 7S —EFERICLYBELERIC. 75V
0%, I hO—IL%E100%E LTHRIEEMOEEEEREZEH L. X
Lfit (I DBS#H&E) 0f i t208 ANSECLEEZEHL~,

(4) #BR

REHEIC & 2AFKBOFEEXRDEMERICRT, JFHEE. TREOL VI TR
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L7,

* : 1T00nM<EC50=1000nM
%k : 1TOnM<EC50= 100nM
kkk : TnM<ECB50= 10nM
%k k ko EC50= 1TnM

[1151] AHATMET1 a, 25 -V RAFTEH I VD 3IDFEMEEHOT
MLizEZ s, ZOFEMMEIFEC50=2, 93nM~11, 30nM%R
LTWwW3,

[1152]
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[5R4-1]

ﬂ:g ) %:% E ﬂ:%é‘%‘%% o 4;&;‘% =
A001 * A002 * % A006 * k
AQ007 * % A008 * ok AQQS * k% %
AO010 * % ¥ AO11 * ok ok ok AO012 * %k
A013 * A016 * % A018 * % k
A019 * % A021 * A023 * k¥ ok
A025 * A027 * k% A028 *
A030 * % B002 * ok B003 * kK
B004 * k k B005 * k % B008 * %
B009 * BO10 * % BO11 * ok
BO12 * BO13 * BO14 * *
BO15 * % BO16 * % BO17 * %
B0O18 * % B020 * ok B021 * %
B022 * % B023 * k k B025 * %
B026 * % B027 * K B028 * ok ok ok
B029 * ok K B030 * % B031 * ok %
B032 * % % B033 * ok %k B035 * % %
B036 * % B037 * % B038 * %
B039 * k& B040 * % ok B041 * ¥ %
B042 * K B043 * % B044a * %k k *k
B044b * % % % B045a * ok ok ok B045b * % ok %k
B046a * Kk kK B046b * K ok ok B047 * ok
B048 * ok B049 * k% BO50 * % ¥
B0O51 * k B052 * % B053 * %
B054 * % BO55 * ok ok B056 * %
B057 * B059 * B060 * %
B061 * Kk B062 * % B063 * %
B064 * B065 * % B066 * %
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[$k4-2]

1t§é%% EE 123%% EE “:%g%% &
B067 * %k % B068 * ok ok B069 * %
B0O70 * % BO71 * % B072 * %
B073 * ok ok B074 * BO75 *
B076 * % B077 * % B080 * %
BO81 * % B082 * % B083 * ok
B084 * % B085 * k B0O87 *
B088 * %k B090 * % ok B091 * ¥ %
B092 * ok B093 * %k ok B094 *
B095 * B096 * k% B098 * %
B099 * % B100 * %k ok B101 * %
B102 * ¥ % B103 * % Coo1 * ok k
G002 * % C003 * % C0o04 * %k
C006 * K ok % C009 * ok Cco10 * %k
Co11 * % % Co12 * % % C015 * ok
C016 * Co17 * % cois8 * *k
C019 * ok ok C020 * % ok co21 *
C022 * % Cc023 * ok ok C024 * k%
C025 * % C026 * ok ok C029 *
CO030b * % % C031a * k% ok C031b * ok k
C033a * % ok % G033b * k *k C034a * Kk ok x
C034b * X C035a * ok Kk % C035b * %
C036a * ¥ k % C036b * % C037a * % ok %
C037b * % C039 * % %k Co40 * %
Co41 * k %k x C042a * K ok ok C043a * k%
C043b * C044a * % C044b *
C045a * k C046a * k kX CO046b * % %
C047a * ok ok C047b * K C048 * %k
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[%4-3]
R e | P ae | P
€049 * K % C050 * kK C051 *
C052 * % C053 * k% C054 * K
C55 * % C056 * %k C057 * % ok
C058 * % C059 * % Cc060 * % %
D003 * % D005 * ok D006 * ok
D007 * ok ok D008 * ok ok D00%a * ok ok
D00%b * % D010 * k% DO11 * %k x
D012 * k¥ D014 * ok k D015 * ok
D017 * k D019 * % D022 * %
D023 * % D025 * % D026 * ok %k
D028 * ok ok D029 * k% D030 * % %
D031 * ok ok D032 * ¥ D033 * ok ok
D034 * % D035 * ¥ D036 * % %
D039 * ¥ % D040 * % % D041 *
D042 * % D044 * % % D045 * %
D046 * % D049 *

[1153]

[1154]

[1155]

ARROBEREN DS, LRRICRINDIEARBPOES IV DFEMEAES I
vDEEAE (VDR) ICERT 2 &R INE,

—%. AEBOFEE (FOO1~1006) ORTMICLZEMSEIE. b
AMGO0135BR<AETOFEEFTE Cof@N1 00 nMULETH >/, AL
MRICETS1a, 25— ROFTES I YD 3OEE. EEEEM
LicEZ s, ZOEMEIFEC,=2. 93 nM~11, 30nM#&RL%,
FEEDOERMND, ARBPBOLESYIVDFEEEX (FOO1~1006, L
GO13lR<, ) BESYIVDZERKIIHT ZEM (genomi ciFA
) BEW ENFERIN,

[EMEHI3 5 3]

Sy hxYITF KOS A bETERE M (R R — 1

HeH352TESIVDRAE (VDR) ICHERT 2 & HEEIhE
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[1156]

[1157]

AEBOESY I VDFEFICOWVWT, ) IFY ROY 4 MEIEEMERE (OP
C) HMtFEREEEREMBPELGFRIEE (MRNA) THML %,

(1) v b)) IFY ROv 4 MR DIREX

DTy b (HARF¥—ILRAY/N— - 1HE) NSHEELRIKZTOuntz b
A ML —7— (Falcon #352350) THEFEL. &) T7> ROY 4 MEIEEHE
fao Bttt (20% FBS, 2mM Glutamax (Gibco #35050-061) 1M EJLE
BF bY DL (Gibco #11360-070) 1% R=> ) V- LT R4V
(Invitrogen #15140-122) ,DMEM (Gibco #11960-044) ) (CTEUNT 3
ZETHRREERERE L, RY-D-1 P> 3—KrT7575 X3 (Thermo Fi
sher Scientific #132704) ICHIRZHER%EREL. WLEREELZZERL
fo, HEE®R. 7523%0—4%Y—>z—Hh— (RFFE # WB-101SRC) %
AWTHIREIRE > L (37°C. 100rpm) . EFEEZEEITZETII0YY)
TEBRHN L, TOH%., 7534 TFY ROY 4 MaiERHREE o Bt
ERIL. BRRICH222EEIRSE S (37C, 200rpm) %, E5EAEINTZ &
TAYIFY O 4 bRIBRMREZRARE L %,

(2) ) 3F>v ROy 4 SRR S L FES M

AELA) I7Y ROY 4 RISk % o5t (2% B27 (Thermo Fish
er Scientifictt #17504-044) /1% R=> ) v-ZA LT rhwa42 Y (Inv
itrogentt #15140-122) 10ng/mL CNTF (PeproTech%t # AF-450-13) D
MEM (Gibcott #11960-044) ) ICTEEB L. R-L-FI=F¥ (BEX74
U LFNNHEEEE  #163-27421) ©O— b L7=9%well platell0.65X104cells/
well, 384well platell. BEIQF A7 L (LABCYTE  #Echob55) #FWT
2X10%cells/welLORMGTHBREL 2, MIEBEER. 2CIBHIC TRRE L 2WER
&Y (M) 3—KYq40=> (Ty) =30nM, AEBEOELH IV DFEE
FAHEPICGSK239512=1uM) #LASHMNML, 4BREEE L,
Bk, %well platellBE LMRIE. BT QWS HRILLTILTE RBERKR
. 309R. =B) . PBSHES. BEEMAAIE (0.1%Trion X-100 (SIGMA%ZE #X10
0-100ML) “PBS, 34, =B) . 7OwF >4 (3UBSA (SIGMAtL #A9647-10
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[1158]

G) PBS, 1B§fE. =) . —RIARIG (MBPHL{K (abcamtt #ab40390)
. 2.5ug/nl, 4°C. 24BF[E) . PBSHLM%R. TRIUMARM (Alexad88 anti-rabb
it IgG (Thermo Fisher Scientifictt #A-11034) . Sug/mL. =R, 105
) . PBS#¥%. Bxfh (Hoechst33342 (DOJINDO # NU@43) . 10umg/mL, =
A, 54) DFHET. MBPIZDOWTHREREEZERL L, TO®K, HNAEME
(KEYENCE#t  #BZ-X800) =B W TRwel IOEKREIE L. EIREFTT 7Y
#r— 3> (KEYENCE#: #BZ-X800 Analyzer) %ZF3\NT. MBPRZMEAAREEN S
& UHoechst33342f5 AR EI % EHRI L. Z DEIS (MBPRZMEHERZ2L,Hoechst3
334202 MHERAE) AEH L=, 384well platell#ERE L/=#RIL. Cells—to-C
T 1-Step TagMan Kit (Thermo Fisher Scientifictt #A25602) . & & UQu
antStudio 12K Flex Real-Time PCR System (Thermo Fisher Scientifickt
#4472380) #RWT) 7ILY A LPCREEME L7z, EBIE. Fv MIRHMAOD
TORINBYICEE L, 54 <—ICI& MBP (Thermo Fisher Scientif
ic fAssay ID Rn00690616 m1) . S LU Bactin (Thermo Fisher Scientif
ic #Assay ID Rn00667869 m1) ZFHL., ThENODORREZREL EDE
& (MBPBactin) ZEH L7, MHTIEXLFitS (IDBSk) % FWLNTITL, DMS
O Mwe lLOFHEE/NY I TS5U Y RELTELEIE, BRBRILEVTH
ZhYIA—=—KRY1O=> (T,) HiwellOFHEE100%E LT, &EEWR
Mwe LLOFEHBEIC DO WTHEMEEZEE U7,

(3) &R

WO02013 71073368/ 7Lwy hTIE, GSK23951 24
Z)J7v oY MEERMER (OPC) HMEFE4REIEZ I EMHRE
INTW3, ARBPBOFFMRICEVWTTI uMTOGSK23951 21k, D
MS Ofstnwe lLICEERT 1. S8EEOMBPEGFORBAELEA L, D
FRBEZDMS OBFDFHELZN. M)I—RY1O0=> (T,) EOF
Ex100%& LT/A—tY MRARTHRT E (AT, TEEEWD) . 18%D
SMEBEREFERE R, Fhla, 25—k ROFTVES I VDI,
AEMERICBEWTHEFEEREFREZRI Ao (T EETREFRBO%



WO 2022/059684 293 PCT/JP2021/033806

[1159]

[1160]

) o —AT. AFEBROFERFIZT uMT, ELEHWAOC19, BO02, BO
04, BOO5, BOO6, BOO7, BOO8, BO20, BO21, B
022, B0O23, B0O24, B0O26, B0O27, B028, B029,
BO30, BO31, BO32, BO34, BO35, B0O36, B0O37
. B040, BO41, B0O42, B0O43, BO47B048, B049
. B0O51, BO53, B0O54, BO55, BO56, BO57, BO5
8, BO59, BO61, BO62, BO63, BO64, BO6G7, BO

70, BO73, BO80O, BO81, B0O82, B0O86, B0O87, C
001, CO19, C0O22, C0O35a, C0O35b, C0O36a, CO
37a, CO37b, CO45a, C0O45b, C049, CO51, CO
52, C053, C054, C055, C056, C0O57, D003, D
004, DOO7, DO0OS8, DO10, DO12, DO15, DO17,
DO19, D023, D024, D025, D029, D030, D031
, D032, D037, D038, D041, D043, D044, D04
7, D048, TEHET20RULODLFEREERERLE, I5IC
. B0OO5, BOO6, BOO7, BOOS8, B0O20, B0O22, B0O2
3. BO28, BO29, B0O30, BO31, B0O32, B0O34, BO
35, B0O36, BO37, B0O41, B0O42, B0O43, B049, B
053, BO54, BO56, BO57, B0O58, B0O63, B064,
B0oO8O, BO81, BO86, BO87, CO01, CO19, C022
, C036a, CO37a, CO49, CO51, C0O53, C055, C
056, C0O57, D019, D004, DO10, DO15AT,HE#ETS
O%ULDOALFEBREERER LT,

LROBR,DS, AFKPBOLS IV DFEKIE., NFEEMDGSK23
951 2:AEULDOPCHILFEEREEREETZIENHELMEAS
1o
[=HEHI3 5 4]

Sy bA)IFY FOY 4 bEISKERRA N (R HEETH — 2
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[1161]

[1162]

AREBOESY I VDFEEHICOWT, 22U IF> ROt 4 bEiskiElE (O
PC) St FEIBEEBAEMB P RERETIML /.

(1) v b)) IFY ROv 4 MR DIREX

DTy b (HARF¥—ILRAY/N— - 1HE) NSHEELRIKZTOuntz b
A ML —7— (Falcon #352350) THEFEL. &) T7> ROY 4 MEIEEHE
fao Bttt (20% FBS, 2mM Glutamax (Gibco #35050-061) 1M EJLE
BF bY DL (Gibco #11360-070) 1% R=> ) V- LT R4V
(Invitrogen #15140-122) ,/DMEM (Gibco #11960-044) ) ICTEUNT 3
ZETHRREERERE L, RY-D-1 P> 3—KrT7575 X3 (Thermo Fi
sher Scientific #132704) (CHERZERZEREL., 10AEEEEZERL &
. EE%, 75A3%0—49Y—x—Hh— (FIFFE # WB-101SRC) %8
WTHTBSEIRE S L (37C, 100rpm) | EFEEET S22 &TI/RIIT
EBRA L, D%, 7704 I7Y ROY 4 MrIERMEOBIS %
AL, FERICH2263/EIRE D (37°C. 200rpm) 1%, EFE%ZLUINT B2 & T
A1) J7v oY 4 MR EZRS L,

(2) ) 3F>v ROy 4 SRR S L FES M

AELA) I7Y ROY 4 RISk % o5t (2% B27 (Thermo Fish
er Scientifictt #17504-044) /1% R=< ) v-ZA LT w42 (Inv
itrogentt #15140-122) 1% EIEVEEFT M) DL (B 74 L ALFIYH
A #191-03061) 10ng/mL CNTF (PeproTech#t # AF-450-13) DMEM (
Gibcott #11960-044) ) ICTHBL. RY-L-AIL=F> (ELT7M I LA
JeREERAE  #163-27421) TO— Kk L7<9%well platell0.65X 10%ells/welld
FHTHELL, MiEdEg. SMeEtIC TGRS LABREEY (M) 33—
Fo4o=r (T;) =30nM, AEBOESY I VDFEHKR=2uM) %L
HAORML. ABREEE UL, BBREEWIE. N=3, F/AIEN=6 TML
foo HEER, MBEEZEE WS HILLTILTE RAR, 3097, =&) . P
BS#E%. FEEBAIE (0.1%Trion X-100 (SIGMA%L #X100-100ML) /PBS, 3%
CEB) . JOvFv S (3%BSA (SIGMARE  #A9647-10G) /PBS, 1B:RE., =
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[1163]

[1164]

B . —RIAERIS (MBPHL{k (abcamtt  #ab40390) . 2.5ug/mL, 4C, 24
BEM) . PBSHE&E, ZRIn{ARIG (Alexad88 anti-rabbit IgG (Thermo Fishe
r Scientifickt #A-11034) . bug/mL, =R, 185R) . PBSH%. HEE
(Hoechst33342 (DOJINDO # NUQ43) . 10wmg/mL, =3R. 5%4) OAHET. M
BPICDWTRERBEER L, TOK, HILIEMEE (KEVENCEXL #BZ-X80
0) ZAVWTRwel lOEREZES L. BGMETT 7 r— 3> (KEYENCE#
#BZ-X800 Analyzer) %R\ T, MBPFZE#AAEELd & UHoechst33342R5 144
AL, ZDEIE (MBPREIEHEREEL, Hoechst33342M3 MEHARE) #HE M
L7
(3) #&R
BRETRICRT, BBETRICEITZEEZEIZ. DMSOBIIH L THRE
EToROBREEZEUTDOL D ICRT,

X : <0. 05
%k : <0. 01
kk ko <0. 001

kkkkx: <0. 0001
ns : BRERL
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[5R5-1]
HER 1
L&ma {8 (mean) BRERZE(SD) ERE
DMSO 0.09 0.02
T3 0.49 0.03 * %k ok ok
£ &% B020 0.38 0.02 * K K ¥
L& B022 0.47 0.05 * ok ok K
£& % B023 0.50 0.04 * K % K
L& B024 0.28 0.01 * % ok *
L &% B026 0.38 0.03 % ok ok %
&% BO27 0.29 0.03 * k% *x
L& ¥ B029 0.31 0.05 EEE
L& ¥ BO34 0.57 0.03 * % ok ok
L&) BO36 0.59 0.05 * ok * K
L& B037 0.49 0.07 * K K ¥
£ & ¥ B040 059 0.03 * Kk K
1L & 4 BO41 0.56 0.05 * ok K K
L& BO42 0.62 0.02 EEE
[%5-2]
HEg2
Leams T #4{E (mean) BEREZE(SD) HEE
DMSO 0.07 0.03
T3 0.46 0.09 * % K %
L& BO42 0.53 0.03 * K %k
L &4 BO51 0.45 0.03 X ok ok X%
L& BO5S 0.56 0.02 * ok ok ok
L &%) B057 0.57 0.06 * Kk Kk
{£ &% BO5S 0.49 0.03 * ok ok ok
{£ &%) B064 0.61 0.03 * %k K K
L& C036a 0.53 0.07 S EEE:
e & C036b 0.22 0.03 * K ok
L &% Co55 0.48 0.03 * K K K
&% DO19 0.57 0.04 * oK K K
e &% D023 0.36 0.07 * % % %
&4 D024 0.39 0.06 * ok K x
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[%5-3]
HER 3
fteaya - #{E (mean) BRERFE(SD) FEE
DMSO 0.11 0.02
T3 0.40 0.04 * k ok %
&% Goo1 0.34 0.03 * K kK
&4 G002 0.33 0.06 * % ok %
L& G003 0.47 0.03 * ok k %
&% G004 0.27 0.05 * ok ok %
&% G005 0.34 0.05 * % ok x
L& ¥ Foo4 0.37 0.04 * % ok %
1£& ¥ FO05 0.40 0.04 * ok k%
[5%5-4]
HER 4
tEYmE F1{E (mean) BRERZE(SD) BERE
DMSO 0.16 0.02
T3 0.44 0.03 * ok ok ok
1 &% FO06 0.44 0.10 x %k ok
1L & ¥ G006 0.50 0.04 x k% %
&% Goo7 0.34 0.05 X K K X
£ & ¥ 1004 0.44 0.04 * % K %
£ & ¥ 1005 0.43 0.04 * %k %
&% 1006 0.51 0.05 * % ok %
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[5k5-5]
HE5
tema I 91E (mean) R#ERZE(SD) HEE
DMSO 0.17 0.03
T3 0.45 0.05 * % ok %
L& Foos 0.45 0.04 R
L&Y FO11 0.26 0.04 X K %
L& Goos 0.36 0.06 * K ok %
L& Gott 0.22 0.02 * %
L& Go12 0.22 0.04 *
L& Hott 0.30 0.05 * K ok
[3k5-6]
HEe6
a4t F 191 (mean) ZEEFEGD) HEE
DMSO 0.16 0.05
T3 0.56 0.09 * %k ok
&% Go13 0.55 0.08 * K ok *
L& Go14 0.44 0.05 * ok kK
L&Y Go15 0.52 0.06 EEE
L& Go17 0.52 0.05 X % % %
L& Go1s 048 0.04 * ok k k
[%5-7]
HER7
t&EYB 1B (mean) BERE(SD) HE=E
DMSO 0.18 0.06
T3 0.41 0.03 * K K K
L& Foo1 0.29 0.06 * %
£ &4 Foo2 0.31 0.06 * *
L &% FO03 0.32 0.08 * %
L& Fo12 0.23 0.05 ns
&% Go16 0.37 0.07 * k%
& ¥ Hoo1 0.48 0.05 * ok ok ok
& Ho12 0.28 0.04 * %
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[3k5-8]
MEEs
t&ha FE#{E (mean) BERE(SD) BFEE
DMSO 0.20 0.03
T3 0.41 0.05 * %k ok ok
&Y Fo14 0.29 0.06 * % %
&9 FO15 0.35 0.07 * K %
L& Fot6 0.32 0.08 * Kk
&4 Ho13 0.35 0.04 X K K K
L& HO14 0.37 0.04 * ok Kk %
&% HO15 0.34 0.04 * % k %
L&Y Ho16 0.30 0.06 * %
[55-9]
ko
t&¥a T 5B (mean) BERE (SD) FEE
DMSO 0.19 0.02
T3 0.43 0.05 * ok %k %
L& Fo13 0.31 0.04 EEE
L& ¥ HOO2 0.39 0.08 * ok k%
L &% HOO3 0.30 0.04 * % %
£ &% 1001 0.30 0.05 x %k
L& ¥ 1002 0.31 0.04 * ok Kk
e &% 1003 0.33 0.06 'EEE
[1165] %5—1, 5—2TRLEBY. EEFII52TESYIVDZEEADE

MERULEEERIE. REREEICLZFTMTHRVO P COLFESEREER
HRlLl, IHICKRE—3~5—-9TRLLBY., EHEFI3S52TES X
DEZBREADEN (genomi clFf) ABEH>FLELF/AWVWOP
CHobBBREERER LI, ARBROBRNS. ARBOLEMIE. ES
SVDEEHRADEYS (genomi cfEA) ITREE T OP CHLFEER
EFEREETHIENPELAERD T,
[1166] [EHEHI3 5 5]
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[1167]

[1168]

[1169]

[1170]

v 2R ME (mNSC) oA IFy ROt MADOMEFESRE

R
AREMMEIE. FEVREF X2 (H. A. Shirazi et al., E
xperimental and Molecular Patholog

y, 2015, 98 (2), 240—245) THREINTWEIHEIZED
TTEDBEYITo 7,

(1) HERLRIEE

7 A IREHAREIL, OriCell Strain C57BL/6 mouse neural stem cells
(NSCs) (Cyagentt, Cat. No. MUBNF-01001) % FE\N/=, i&hEsE#hiL, OriCell
NSC growth medium (Cyagen, Cat. No. GUXNX-90011) AR\ /=, AELZIC
EFNTUWLWBNSC basal medium (100mL) (2. B27 (1mL) ., Penicillin-Strep
tomycin (1mL) . Glutamine (1mL) . bFGF (20wlL) . EGF (10ul) . &
Heparin (100ul) ZFRIML TR LA, v AR MEIZ. BIEEH%E R
WTT-257 5 2 OISR L. 5B EIC & Yneurosphere & L TIEFEX t/z,
CO A vFa~N—%— (5% C0,. 37C, JBH) NTHEEL., VEMRRBELS
FTsplit ratio = 1:2TRMA L. MAIEE L7, BAEFEITIZACCUTASE (In
novative Cell Technologies, Cat. No. AT104) A& B\ /=,

(2) v FILAH

SMpiEthi, OriCell NSC growth medium (Cyagen, Cat. No. GUXNX-90011
) ERW, AEGRICEFENTWSNSC basal medium (100mL) . B27 (ImL
) . Penicillin-Streptomycin (1mL) . H L WGlutamine (1mL) #iNA. 2
WTFBS (2mL) (Cell Culture Bioscience, Cat. No. 171012) Z&{ML T
AL, WRYESAENCEIE, 200 &S EDNS0E R % DMS0 T 104Z
HRMUEBRICOEE R ZBVWT2KN0EFICHERL. BNKRBEOHRRBRYESSE
MeEth AR U, BRI Y bO—I)La{bisihid, DMS0% 4t it T 2x1
OREICHRL., BIRELX10° % & L7,

(3) PEEES LYY SR

e ARV T, 2.0x104E/100 wL/we L LOKIREEEE T, poly-L-Lysine/L
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[1171]

[1172]

[1173]

aminind— bk L7298 )L L —MIBEL, 0,1 v Far—4— (5% (0,
. 37C, BE) RTHEEEZEBLL, BH. #RYMESAEL IS, T
EARMAY bO— L 2MeEHICRIE L, RERMEDTM (N=5) ZBKRL
= (0HRB) ., Fihid., 1SV zI)LHOEHO60% %3 Lz, 106H
Il ZEE L. AEEEEITo T,

(4) RERE

MREIE, $HthzRRE L&, 4% paraformaldehyde-PBS%100ulilx. =&
T0DM vFax—MLTEELL, RIC, PBSERBWT3ER%E L%, 5%
Goat Serum/PBSZ100uLilz. ERTI0HHEA »Far—rL, OV FY
THIVEERNIBEIT o/, RIC. —RIVEAIR (3% BSA/PBSICHLGalCH
& (mouse IgG3. Millipore, Cat. No. MAB342)%1/200& 7510 L 7/=38ik) 100
uLICZH# L, 4CTH—/N—F 1 b U Fa2_R— kL7, 3% BSA/PBSIAK T3
E3%3% L7, ZORIAAR (3% BSA/PBSIC Z Rfi{AAlexa Fluor 488 Goat
Anti-mouse IgG (H+L) (Thermo Fisher Scientifictt, Cat. No. A-11001)
%1/500&. Hoechst 33342 (Thermo Fisher Scientifictt, Cat. No. H3570
) Z1/100087% N L72i8R) 100 wliCaci L, ERTAFES v Fa~x—hL
foo PBST3[EMEi% L7/<f®, PBS 100 ul%zinx. HABEMBERIZZIT o, &
FiE. 2TOY DI TE—FHETITV. SEEN, BLUTREELERER
2L,

(5) M2 LEEEL

HISERMEE (Keyence, BZ-X700) ICHMBD/NA Ty REILAD VNV T
YT F7ZRAWVWT, REELEBFERNSOHEBAEIARY bEiEL. ZDR
Ry MU #GalCP3 MRS & L. #GalCRBIEMRR S/ M (BREXRARY
M) #BHTZ2ET, AV ITFY ROV A M EREEH L, BRBE
WMEEE Y Y TIVRNEB Tt RECTERERE ST 7.

(6) &R
BRERICRT ., AEERTIE, #ZeME (NSC) 21 «,25-YkROx
E43x>D; (1a,25(0H),D;) TAIEYZ&T, 1000nMT1L.5EDGa |
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Chatex ) I7> FOY A ML EREFRER L. Thidk, FERFEFX
B2 EIFIERABRDERTH o7, —AT. AEBOFEMES 1 a, 25(0H) D&
AEULEDOF ) TIF7Y oY 4 b BEEREFER%ERL

[1174] [56]

kams RIE Gal ClAtE % PiE EEE
(nM) | TigfE(EERE)
Vehicle - 8.38 (0.50)
10 12.10 (0,80) 0.00439 Kk
1 @25(0H), D; 100 12.36 (0.80) 0.00295 *%k
1000 13.17 (0.49) 0.00013 Kok
10 12.61 (0.44) 0.00022 *kx
D004 100 15.55 (0.39) 0.000003 *kskok
1000 16.76 (0.76) 0.000015 EE 3
10 8.63 (0.47) 0.71990
D023 100 11.51 (1.38) 0.66065
1000 12.19 (0.67) 0.00192 Kk
10 12.25 (0.62) 0.00127 *k
D042 100 14.27 (1.76) 0.01249 *
1000 15.80 (0.44) 0.000003 *kx
10 12.81 (0.68) 0.00079 *kk
D043 100 12.27 (0.91) 0.00567 *%k
1000 16.09 (1.88) 0.00415 *%
10 9.10 (0.85) 0.48634
D044 100 8.22 (0.47) 0.81953
1000 12.37 (0.99) 0.00717 *%k
10 11.46 (0.72) 0.00820 *%k
D045 100 12.01 (0.69) 0.00288 *k
1000 14.93 (1.29) 0.00149 *k

(x: <0.05, =x: <0.01, sxx: <0.005)

[1175] [E/&EHI3 5 6]
E43vDZHE (VDR) /vy I 7Y hIwRMEFYITFY ROYA b
HIBEMARA A WV ) T ROY A b oMb {R ¢ R T

[1176] AFBOES IV DFEEXICDWT, VDR VI FTIRNITHYAAKDS
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)Id7Fv koY« briRfilEEZRWCA Y 7> ROY A b~ADHEFER
AR % 54 L 7=,
[11771 (1) VDR KO 7 R t#R 84 4HAE (D HLEN
B 16 EEAMVDRKO Alop fs1 (VDR V256fs) <X (fEBKZE) H SEEEL
LI RNEEXREATOuntz)L R L —F— (Falcon #352350) THEH:L
. U AMIRERHARE ERERE M (2n0M Glutamax (Gibco  #f 35050-061) 1% B2
7 (Thermo Fisher Scientifictt #17504-044) 1% R=> ) -2 ML

N<4A4<> (Invitrogen #15140-122) , 40 wg/mL basic fibroblast gro
wth factor recombinant human (R&D%t #236-EG) , 20 wg/mL Epidermal
Growth Factor recombinant human (R&D%t #233-FB/CF) /50 IU/mL ~/%
DoF h)oL (BT LMAME  #081-00136) DMEM/F-12, no
glutamine (Gibco #21331-020) ) ICTEINT % C & THIZERE AR L
7o T757 523 (Thermo Fisher Scientifictt #132704) (ZHARRIFHEE %
BEEL, MREOIEKEEERREL . IAEEICKL YIS LA Z MR
HifE & U7

[1178] (2) VDR KO¥ = RA ) IF ¥ FOY A MAISEHEREOERER

FHIRE MR & IR B MR S b iE (2mM Glutamax (Gibco  # 35050-061)

/2% B27 (Thermo Fisher Scientifickt #17504-044) 1% R=1)V-R
N7 h<A4>> (Invitrogen $#15140-122) 1% Fetal bovine serum (S
IGMA-ALDRICH#t+ #173012-500ML) ,“DMEM/F-12, no glutamine (Gibco #2
1331-020) ) I[CTRBL. RY-D-1) ¥ (SIGMA-ALDRICH#t #P7886) /5

— > (SIGMA-ALDRICH#t #L12020) T3— b L 715 cm dishiC1.0X107 cel
ls/dishD M THERE L, BER. 3S~AHBICEMR ATV, DHMEEE12
H#ICHARE A [O)UX, CD140a (PDGFR«) MicroBeads kit, mouse (Miltenyi B
ioteckt #130-101-502) (ZTPDGFRa fE1EHERE % [EIUNT 5 Z & TVDR KO ™
Z2FYIFy oY~ MRS ZRRE L7,

(11791 (3) # Y d7 > ko4« MeisRMRE DL FETM

AELUVDR KO 24 ) IF Y KoY 4 hriBE#MRE= ) I koY

i
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[1180]

4 NBIERMERE b3S (2% B27 (Thermo Fisher Scientifickt # 17504-044
) 1% R=ZSYv-2hLFhwA 2> (Invitrogen #15140-122) 10ng
/mL CNTF (PeproTech#t # AF-450-13) /DMEM/F-12, no glutamine (Gibco

#21331-020) ) ICTREBL. RYU-L-FI=F ¥ (EL 7ML LFIHMME
it #163-27421) TO— k L7=9%well plateiZ2,0X10¢ cells/wel LDZMHT
BE L, MiEER. 2MBEICTRE L RRIEEY (XERADOES X
VDEEAHR=1000 nM) Z ENSHRIML., AHEEE L, BEER. HizzE
E (WWRZHRILLTIVTE RER, 309ME. =E) . PBSH4E, REBNIE (
0.1%Trion X-100 (SIGMA-ALDRICH#t #X100-100ML) PBS, 3%, =g) . 7
Ow ¥4 (5% Normal goat serum (Abcam#t #fab7481) /PBS, 1B§RI, =
B) . —RIERE (MBPH{k (BIO-RADZt  #MCA409S) . 100f5%FR, 4C.
24B5M) . PBSHE%. TRILMARIL (Alexad88 anti-rat IgG (Thermo Fisher
Scientifictt #A-11006) . 4 wg/mL. =B, 185[) . PBSHL%. BFE
(Hoechst33342 (DOJINDO # NU@43) . 1 wg/ml, . 159) DFHET.
MBPICDW T Rt a =ML, TDHE, BEXEAMEE (KEYENCEXL #BZ-X8
00) ZAWVWTEwel IOEREZEG L. BREFTT ) r— 3> (KEYENCE#

#BZ-X800 Analyzer) % FA\NT. MBPRSMEHARAZL (MBP positive cells)$ &
UHoechst33342F5 M #EREEY (Total cells) ZFHAIL. MBPEZME#EAZEL,Hoech
st33342f5 MR Total cellsDEIEZEH L%, DMSOBEICN T Btk %
fERE LTEE L,

(4) &R

BRETRICRT., BETRICBITZ2EREIR. DMS OFICH L THRE
TV, BEZ (0. 05) #%x TR,
[&7]

L&Y F14{E (mean) E#ZRE(SD) FEE
DMSO 100.0 22.2
&% G005 2151 34.9 *
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AFEBOEEMIE. VDRI TO NI ZAEXOA) IF7v FOHA
MRUBRMERRICEWTHA Y I7 Y ROY A MADDEFEEREIH, K
HRBOBRHMNS, £)ITFY ROV MaiERMEREOMMEESICIE. VDR%E
HEBE LW ENBELIER S,

[1181] [EHEHIS 5 7]

EBY T RAIVY T L EFRERFHE

[1182] =EMEFIS S 2TEYIVDREHFRICHTZENE (genom i cfEA) B
BV EHIPERINALARREBOESY I VDFEFICOWT, ALV ILER
Ve FA ¥ % 3% L 7=,

[1183] C57BL/6J~ ™ R (7TiREh. ) %#1EREILE. AEAEEICKELITT DI
RBEEIICEDTEERL. EEWEEvehicledREEBIALE, BE5R
FbEaY (T4 / —IVBR) E£/ET4H / —IL%0.1%Trion X-100 (SIGMA #X
100-100ML) £BEIRKTIOEHRRLAEZEDZRV., BEZTBIEORE
BROKSICTEBLE, H52E[E,. LHME T TORRMIC TREFLE
EEELE, BONEMBEY Y TNICOVWTHILY Y LBESBEOTER
(BILEEDHTEE 7180) ICTAE L .

[1184] #ER
AFEBOILEMOHIN Y I L LRERE TRICHT .
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[1185]

[1186]

[1187]

[%8]
AR
ey 58 miFEANLL Y L ﬁ)bv?A»%Fﬁ
(1/ke) iRE (mg/dL) ZEE)IE(me/dL)
Vehicle - 8.9
1a25-oeraxd 0.6 10.2 1.3
EA#32Ds; 2 12.9 4.0
20 8.9 0
£ &% G004 60 8.8 -0.1
200 9.0 0.1
20 9.1 0.2
&% Goos 60 9.1 0.2
200 9.0 0.1
20 8.9 0
&% Goo6 60 8.9 0
200 8.6 -0.3
ARRICBWT o, 25-YE RAFVESY I U DyE, 0.6 ug/kg&EWERS

ENSIEFRDOHN Y I LBREEA ERIE, 2ug/kgTIEAILY Y LBREDE
FEA4.0 mg/dLIC Y., BHILY YD LMEDREE >/, —AT, B4 X
VDRBHRADEYE (genomi c/EfA) PEBICBVWAZKBOLEYIE
la,25-2efO*x>EYIVD,OFHE (2. Oug kg) DIHICI0
BULEBWHEEZRS LAIKEMDDLT, MEAILSVLREA LFEIH
B ol, TODITENDLEARBOFEEREIE. ALY LERE DOTEEE R

FTENBELEME RS,
(=35 8]

< o 2 BB T ST
B 1 (1 mg/kgi 5 DEHER)

wWERIEEY (10 mg/mL T4 / —JUAWR) %0.1%Trion X-100 (SIGMA #X10
0-100ML) 4B RIBEKTIEZHER L. BEHRERAEL L, TDXER%ECSHT
BL/6J% ™ R (8BMk. M. n=3) I(CEEEOKXS (Img/kg) L7z, &E5%. 0.
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[1188]

[1189]

25, 0.5, 1. 2, 4, BLUVFHEEDORICEWVWTIY IR ELZRENEL, M
RESLOWOY > T) v TaEME LT, HEUBIZTissue Lyser II (QIAG
EN # 85300) ZAWTHKREYR— MR LE. 7= MNJILZEHRML
EBOOHE (12000rpm, 59F) $252 & T MARICEFN 2R SEEMOHE
EERELE, AHRICLT, MBICOWTEHETF M= MNYIILERINLZEO OB
TH5IET MERNICEINI2BREHRRCEYOMEEZER L2, HMHLE
KLY > FILik, LC/MS/MS (SHIMADZU UFLC/MS/MS(8050)) %R\ T. %546k
L EMOIRERIE % £ L,

A L 72 B FEROKTREORAME (MCma x) BICHITZMARE
ERPIREDRRETHELSD (BERE) TRT, FEMPRE/MAR
B (BKPRE (FHE) 20FHRE (FHE) TRULRIE) £2RICR
ERS
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[%&9-1]

e i Cmax B(<85(15 e R R i b
i R E(nM) fixi o R B (pmol/g) 4
BO18 841197 533197 0.63
B020 676175 41023 0.61
B021 320%53 237%33 0.74
B022 31684 52953 1.67
B023 248+28 852148 3.44
B024 431146 652485 1.51
B026 21831 38440 1.76
B027 12614 41440 3.29
B029 161140 156415 0.97
B034 2519 562450 2.24
B036 6111 6836 112
B037 88419 74+17 0.84
B040 7010 15335 2.18
B041 207 +59 31719 1.53
B042 797 60+5 0.75
B043 741 809 1.08
B045a 53097 185116 0.35
B045b 4444113 10922 0.25
B0O51 30435 644192 2.12
B055 30917 327128 1.06
B057 27116 141%8 0.52
B058 7815 679 0.86
B064 7211 38+12 0.53
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[1190]

[1191]

[$9-2]
A ¥ Cmax B§IZ81+5 Bich iR bR
mefEENM | B EE(mol/g) ke

c002 40238 156+ 14 0.39
C006 51055 23923 0.47
co19 335+85 614153 1.83
C036a 84940 566 =89 0.67
C036b 85389 495+ 16 0.58
C039 13215 1018 0.77
C055 19023 33836 1.78
C059 16729 241£21 1.44
D019 28053 811163 2.89
D023 580107 595+23 1.03
D024 36826 72688 1.97

HER2 (0.2mg/kgth 5 DEHER)

WERIL S (2 mg/mL T4/ —JLiAWKR) %0.1%Trion X-100 (SIGMA #X100
-100ML) 4B RIBAKTIOERRL, “HSREFAR L, TDH5KECHTB
L/6J= o R (8RR, HE. n=3) ICBEEOROHKS (0.2 mg/kg) L7z, %5,
0.25, 0.5, 1. 2, 4, BIUVBFHFERDORICBEWTIY IR EREFNEL.
MFH LR T Y TEEREL, FREL/ZRiiETissue Lyser IT (0I
AGEN # 85300) ZFWTHREIR— MR LALZ. 7EMZNYILERM
LEDOSEE (12000rpm, 59R) T35 &T. WMRICEENZRSLAYDHH
HEERLAE, BFICLT, MBICOWTHETEMNZNYLLERMULEDS
By eT. MERICEFNZHRSERICEYOHMEEERL L, HMEL
=&Y FILiE. LC/MS/MS (SHIMADZU UFLC/MS/MS(8050)) %A FA\NT. 1354
BRILEMDRERESE ERE L 7=,

A L R B EAOKPREDORAME (BMCma x) BFICHITZMARE
EMPIREOERZFHIELSD (BERE) TRY. FLMPRE/MPIR
B (BRPRE (F9ME) 20HRE (FHE) TRLUARIE) 2RICKR
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[1192]

[1193]

[1194]

[1195]

T,
[3k10]
L) B Cmax B 28145 BRichE R/ fuch R
meEREEM) | BN E (pmol/g) 2
G004 722+10.4 17121374 2.35
G005 84.1%£9.7 140.817.6 1.67
G006 58.9+0.5 137.8%+=11.5 2.38
AEBEOEESWITVTNE, BOZSOEGETH > THMPRE/MAEE

LEA0. 25~3. 44%RLTE, FEEHFXEICLNE Ta, 25—
EROFUES I YD OREEE MAEELIL0.00710.003TH 52 &H°
BEINTWD, > TAFKBOFERFIE 1 «, 25-JEROFIES I
Y DLITHEART, FRBITEESKIBICHEINLFEERTH D EHWVWZ B,
[EHEfI3 5 9]
RIVRVTYVIVETFINICET R I T v EBEREEROTM

C57BL/6J% ™ 2 (8RR, M) IC. V7)) VY (ER (yoOnxd/ V)
FTEHILTE RSV YY) 0.3%2588 (Research Diets, Inc. #D17042709)
A0EREEE I Y, MBEREAERItL, TO% KELERICREHITT
DILRBELDICEDITEERL., 27 VI ESHEE (Research Diets, Inc
. H#D10001) (ICEIYUE A, WERIEEMEldvehicledR55FHALL, ¥5
WRITIEEY (T4 7 —IBR) FEITH /7 —IL%E0.1%Trion X-100 (SIGMA
H#X100-100ML) /4B RIBK TIEFR LB OEAV. H#H5IE1HIOOK
EROREICTERLL, B54EE%. YUV REREFLEL., /5K
LT7NTE RBBREER LR MOYY ) v VaRE LI, BN
BTGNS 71 0BBEERL. L U< (Bregma) +1IZH T 2 TIRET
BAZEE U, BRIENIYV—ILT7RANTIL— (LFB) £B%ETHITET
ST UMAETEL L., BNEEMEE (KEYENCE #BZ-X710) %W TEE%E
Bl BONFREEREFICOWT, BRMEHTT7 ) r—2 3> (KEYEN
CE #BZ-H3C/BZ-H3XD) ZFAWT. MROEES L UVKPICH T BLFBRER
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MEEEIHIL. Z0EE (MRICHITALFBAERMEER NRER) 28
H U7, Ad. intactBHIHFREIETRE LR, intactBE, L Ucontrold¥
130. S EEHA6BREHIELERICTH Y T VTR LEEDTH D
[1196] R
BRERICRT, RTRI TV YV VHEESEHE% 6 REEEI E L RUEER
DIKRICH 1T LB ERMER MREBOEE%E100% & L, O
OV UEREEGEREEI LI FO—LETIE. TOEIEN23
B%ETHETL. BBENET LI EPHRINL, VTSV YV EHEE%6
BEEEERICI T VHEEEEICTYEZL, R ERE UL, LFB
SElSMEE NREEOEEHN50. 1%FTCEELE, —AT. 27V
VUESEHACRBEGERICO TV UESEEICHIYBRALBEDD BEEY
BO34, B043, DO23#%58%. LFBLEGMHEE THNREEDEE
HENTN88. 1%, 84. 9%, 87. O%FTHEHEL. REILEZE
BED50. 1%ICHARTRBICHEBEEZRE L, &b, WO2013 )/
10733681 7Ly MIEEEHINTWSGSK2395 1 2%4K5ER
T L& T, LFBRERMEEE/IKPREBDEIEIE45. 8%THY.
Vehicl eBEBHIIANTHBOBLEREFRZTIRD >/,
[1197] [&11]

LFB #BEHEE REZEEOEE (%)
=¥k k58 ——
4 {E (mean) EEREE(SD)

RULE 100.0 14
avko—iL 23.6 5

Vehicle 50.1 16

L& B034 6 &/ ke 88.1 26
&% B043 2 1/ ke 84.9 18
L& ¥ D023 20 1&g/ kg 87.0 26
GSK239512 10mg/kg 45.8 24
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[1198] LEROBERLSAFEBOESY I VDHFEERKIZ, £)IFY ROYA bAD
PMEFEREFART I EMMEINTVWEAMEEY (GSK23 9561
2) ICHANTRWEHBEREFREZE T2 ENPELNER D,
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[E5KIR1]

313 PCT/JP2021/033806

AR DEH

Faest (1)
[f61]

[, RiE, TFERKHITDRa, Rb, Re, Rd. FkiERe

DOWTFhHIDOEEERT,
[1b2]
Ra Rb RS Rc R R, Rd Re g2 R2122
/ R R1S RM R
&N f\N R’ ;\N R® ;\ R'3 &NK%\R%
q-‘R1 R R10 N R bN
5 N 24
R2 R Rw&o R
R

R'® R

R, R3 R& BIUTRWI, FhEThHILT., 1~3@D/NOY
VERFTEBBRINTWTELWC ~C7IFILE, C~CiriO
TIFIVE 1~3EONOTFVEFTERINTVWTHIWC, ~
Co7INIFVE NOFVERETF., FLERKREFERT,

Rz, R4 R BELURME, ThEFNMIL T, KREF. RO
FUOR, FLE1~3EONQTVEFTERINTVWTELWNC,
~C7IFIEERT, ({BL. R, R, R BLUVRWH, Zh
FRMILT, 1 ~3BEONAFVYRFTEBRINTVWTHLIWC,
~CsTNAFVE, FERNOTFVREFERTHESE. TOR, R
R, ROCE—DKRFRFICERLTWSRL RL R R E
ROFoETIEAL, )
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Rs, R7, R R® R™“ R R® R, R® R®9 R2 R2,
Rz, BLUTRBIE, ThETNMIZL T, KFERF. 1~3EOD/NO

FYBRFTBRINTVWTHELWC ~CPILFILE, F/LIEC,~C
VAT FIVEEZRT,

R1& Rz, R3& R4 R6&R7 R8&R9% RWOEZRU, R1ZER®B, Ru

&R, REEZRV, R1BERY, R2ER2, R2ERBIE, HEWIES

LT, BH3~50BRBEETKRTZIENTE S,

Rolk, KFRERERF. 1EO—-ORVETERINTVWTHELWC,~C;
TPIFILE FLETEO-ORVETERINTVWTELIWNC,~

Ceo/O7NFILEERKRL., RVIIKZERTF. F£LIEC ~Ce7ILF
WEERT,

R, KFERF. Ci~Cy7IFIE, FLEC~C,7ILFILAIL
RZILEERT,

o) rik (Rb) 2MOuFE R, (R) BE. (S) BEEOD
WFhhzakd, X, $LUXUL, ThThIILIL T KERFD
L<IEC ~Ci7IFILEERTH, FLEXBLTXUIHERLT

AXFYFUE, Fid— (CHy) ,— (BLmid2~50EH) 2K
K %,

X3, CHE, FLIEC=CHE (BL. X' BLUTXAHBELT
AFYFVEEERT ZIBE. X3d, C=CH,ETREAL, ) &%
ED

N1 ~3DEBHERT,

1R OKEBEDIAEZIEZ. (R) BE. (S) BEOWIhhiExk
ER

200D XA FIEDIIFLLER., (R) BE. (S) BEOWInh
ERY, ]

TRINZEYIVDFERK, FLETOERLHFRINGIEL LL
I BEFIY,
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(K182 ® (1) THINBESIVDHEEHA FRd (1A)
[{£3]

HH

i--eo\‘“"'xg Y oH (1A)

[RHP. RIZ. FERICEIFBRa, Rb, Rc, Rd, FXkIlZRe

DOWThHhDBEERT,

[1b4]

Ra Rb Rc Rd Re

R o V.
l:J’—w Q<R4 (j;Rm NKFRQ K/N\ 24

g2 i R‘;%(O R

R R

R, R R& BLURYE, FhENRILT. 1~3@D/NOY
VRFTEBBRINTWTEHELWC ~C7IFILE, C~Cev O
TIFIE 1~3EONOFVRFTERINTVWTHLIWC,~
Ce7INAFVE NOTVRF. FLBKRRFERT,

Rz R4 R% BLURME, FhEFNILL T, KREF. RO
FUOR, FREET~3BONAOFVEFTEBRINTVWTEHELIWC,
~Cy7IFIEERT, ({EHL. R\, Ry R& BLUTRWY, h
FNHILT, 1 ~3EONOAFVEFTERINTVWTEHELIWC,
~Cy7IIFVE, FLEINOTFVEFERTHE. TORL R3
R8, RWEE—DRFRFICE#RLLTWSBRE R4 R RMWE, E
FOFSETIRARWL, )

R'2, R®B, R™%, R, R R R® R% R2Z HLURBL *
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[E5KIE3]

NENHIIL T, KEREF. 1 ~3@EONOTVEFTEHRINTL
THEIWC ~C7ILFIE, FLEFC~CorOT7IFIEER
ER

R1& Rz R3& R4 R8&RY RWERU, R12ZERB, RUER®B, RIS
ER7, RBER™, R2ERBIE, BWIHALT. EM3~508EHE
EEURT DI ENTED,

R#Z, KERERF. C~Cy7IFILE, FIEC ~C;7ILFIRIL
RZILEERT,
X, BLTXUYL, TREFNRFEIZIL T, KREFHLLIFEC,~C7
WHERIEERTH, FLEEXBLTXAEHBLTAF YT VE, £
fzld— (CHp) ,— (BLmiz2~5DEH) 2#FRT %,
X3g, CHE, FAIEC=CH,E (BL. X' BLUTXAHBL T
XFYFUEEERT 2BE. X3k, C=CHETIERWL, ) &K
ER

nigd1 ~3DEHAERT,

20D AFIEDIKEFEIE. (R) BE. (S) BEOWThh
EZRY, ]
TRIND, FKREVICEHEOEY I VDFESEF, FLIFZOEEL
BFBEINDIES L IZBEMY,

E&ER (1) KBWT,

R R3, R& BLURWI, ZhEThHILT. 1~3@OT7vHE
BFCEBHRINTVWTELWC,~CFIFILE, C~CyO7
WEILE 1~3ED7vREFTEHINTVWTHLIWC,~C7
WIAXVE, JvREF. FLIEFKRRFERT,

Rz, R4 R BLURME, FhEFNHILL T, KREF. RO
FUOR FER1~3BOT7yREFTERINTVWTHLIWC,~
C.7IFIVEEKRT, (HL. R'. Ry R BLTRD, Eh¥
NI LT, 1~3EDT7YyREFTERINTVWTHLIWC,~C;
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[5K1R4]

[E5KIR5]

[E5KI1R6]

TIAFVE, TR T YRERFERTIEHES. TOR,, R, Ry R
wEE—DRERFRFICERLTWSBRL RY Ry R, EROFy
BTV, )
Rz, R©® R4 R R® R7 R® R® Rz BLURAE %
NENRIIL T, KREF. £EET1~3BO7vyRmREFTEHRI N
TWTHELWC ~C7ILFILE, FLEC~CeO7ILFILE
ERT,
R'& Rz, R3&R4 R8&RY RWER', R12&R®B¥ RMUER®, R
ERV, RBER™, R2ZERBIE, BEWIHEALT. BH3~50EE
EEHRT DI ENTE S,
R, KFERF. Ci~Cy7IFIE, FLEC~C,7ILFILAIL
RZILEERT,
X, BLTXUE, ZREFNRIL T, KRETHLLEAFILESE
RID FERXBLICXEHBALTAFIVTFVEEHRT 5,
X3g, CHE, FAIEC=CH,E (BL. X' BLUTXAHBL T
AFYFVEEERT BIBE. X3d, C=CHETIEAL, ) &%
ED
nix 1 ~3DERERT,
200MIDAFIEDIAFLER., (R) BE. (S) BEOWThHL
ERY,
TRIND, BKRE2ICEHBEOEY I VDFELSEF, FLIFZOEEL
BFEINDES L < IEAENY,
RARa%RY, BREBEI1~3DOVWThHNCREHOEY IV DFE
., FLEREZOEELFAEINDED L ITBENY,
RARbAERY., BREBEI1~3DOVWThHNRHOEY IV DFE
& FEEZFOERLFAINSIED L < IFBEENY,
RNARc%EXY. BXRKEBE1~3DWVWTNMIEHOESY IV DFE
. FLETOERLHFBINDES L LA ENY,
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[55KIET7] RARIAERY., BXKEI~30VWTFhNCRBEHOLEY IV DFE
B, FLERZOEXRLFHFEINDIES L < IXBEMY,

[55:K188] RMARe&#RY. FKREI1~3DVWFhHCBEHOESY IV DFEE
., FLEREZOEELFAINDED L ITBENY,

[E5KIE9] XN (1) TRINZESYIVDEEEFH. Fiexk (1 B)
[{b5]

[ (1) A, R’ &, TFTERIKHBIFZRD | Re' | FLWERe
T OWThHAOEEERT,
[16]
Rp' R¢' Re'
, 8 20'
;’f\ H SN 102N
N [\/
N\

R6”., R7" ., R20" . 8LUR2 1’ [& FhEFhMIIL T,
1~3EONATFVEFTEBRINTVWTELWVWC ~CTIFILE
. Co~Ce a7 IFIE, FRIFKERFERT, (HL. RE
ER” [ RUR® &R B, RARFICKRRFCHIBEERL, )
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[E5KIE10]

[EEKIR11]

FEKIR12]

FBRIA13]

R¥ &R” . RU'RZ &R [&, EWIFEELT. B3 ~50DRE
BAEMRT 2 ENTES,

RSOV (&, KFEBRF. FLFEC~CTILFILEERT,

N, BLPn2E, ZTRENHIIL T, 0FLE 1 OBYERT,
oy rE (Rb’ ) 260iikib#iE. (R) BE. (S) BE
DOWIFhhERT,
X, BLTXUYE, TREFNRHEIZIL T, KREFHLLIFC,~C7
WEINEEZRTH FEREXBLTXAWFHBLTAFITVE, £
7zld— (CH,) ,— (BLmid2~50DEH) #FEKT %,
X3&k, CHE., FAIEC=CH,E (BL. X' BLUTXABHBL T
AFVFUEEBRT 254, XiUE. C=CHETIEAWL, ) 2K
ER
N OKBEDIIAEEIE. (R) BE. (S) BEOLWThhik
7, 1]
THRIND, BRE1ICEHOELY I VDEEHE, FLIEZTOEEL
FBEINDIES L IZBEMY,

R’ ®Rb’ #%k7. BFKIE1O0ICEHOESY IV DFESMRK, Fi
BZOEELFAINDED L IZBAENY,

R’ MRc’ &K, #BKIE1OICEHOESY IV DEFELSEK, Fi
BZOEELFAINDED L IZBAENY,

R’ MRe’ &K, #BKIE1OICEHOESY IV DEFELSEK, Fi
EZDERLHFBRINDIEDS L ISBENY.

X (1) TRINZESYIVDFEEEHD. Tk (1B—-4)
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[EEKIE14]

[55kI1E15]

320 PCT/JP2021/033806

[1E71]

HOY OH (1B-4)

[ (1B—4) fh, R BLUR® |&, ZREFNWMIL T, 1~
SEONOFVRFTEBRINTVWTELWVWC ~C7ILFILE, C;
~Ce/OF7INFIVE, FLIFKFERFEZERT, (BL. R¥ &R®
"D ARFICKREFTHIHEEMRL<, )
R &R [, EWIRE LT, BRI~5DEBEETKT S
ENTED,
X3, CH,E, FhEC=CHEEKRT,
N DKBEDIIFEZEIE, (R) BE. (S) BEOVWIhHER
T, ]
TRIND., FREICEROESY IV DFEGK, FLETOEELE
HBAINDES L IEBEMY.
XIWKBRRFELRIAFIVEEZRL., XDKRREFERL, X3H
C=CH,BE%&%R7. FREI1MNLEKRET 200WTFhd 1IHICEEHE
DOEHS I VDFEEE, TLEREETOERXRLHFEINZES L IZBEM
.
X'BLOXNKRRERFEFRL, XSHNC=CH,E%5KT. FKIE
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[5KIR16]

[E5KIR17]

[EAKIR18]

1HLEKREI 3OVWTIANTIRICREEHOESY IV DESE, ki
ZTOERLHARINDES L LBEMNY,
X1BFLUOXDWKRFEFEERL, XHCHEAZKRT., BFXIEH
LEEKIET1 3OWTIhANTIBICEEHOESY I VDFEEEK, FLIEZ0D
EXLHBINDIES L IEAEMN,
XIBFIUCXDPHEBLTAFY T VEEZEHR L, XHCHE%ZR
¥, BERFE1IHLFERETI 20WThh 1IBHICEHOES IV DFE
. FLETOERLHFBINDES L LA ENY,
TRWIThADOESY IV DFEER., FLRETOEELHEFINDIA
L < EBEFY
(1) (1R, 3S,Z)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3-
XFea)vu-1-4 ) Fanv-2-4 L)+ ka-4H-4 v F
VA-A)TFO)IF)TU)AAFLYIoONFY U-1,3-TF —
IV (te®WBOO0 1)
(2) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3- X
FoeayTu-1-q4)Fanv-2-4)L)F o Ra-dH-4 VF >
A-AYTFTU)IFYTU)-2-AFLrooandty-1,3-UF -
(lt&%HB 00 2)
(3) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3- X
Fea) du-1-4 ) FTanv-2-4)L)F o H e RO-H-4 v F
d-AYTU)IFYTV)-2-AFlLrooandtyy-1,3-UF -
(lt&#HB 00 3)
(4) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3- X
FrEQ)Iv-1-4 ) TanRy-2-4L)F & RO-4H-1 VT
44 )FTU)IFI)FT)oanFHU-1,3-UF - (bEWBO
04)
(5) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-(($)-1-(($)-3-=F/) 0O ")
TU-1-4))Tany-2-4 L)-Ta- X FI A V% KO-4H-1 VT
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d-AYTU)IFYTV)-2-AFLrooandtyy-1,3-UF -
(lt&#HB005)
(6) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-(($)-1-((R)-3-TF/) O Y
Ju-1-AN)Tany-2-A)-Ta-X FIF V& b RO-4H-4 ¥ F v
A4 YFU)IF)TFTU)-2-AFLrrsankttyr-1,3-UF—i
(lt&#HB006)
(7) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-TF,. Q)
TU-1-4)) TRy -2-qJV)-Ta- X FIA V% b RO-dH-1 V5T
44 )F)IFI)FT)oanFdFyy-1,3-UF - (bEWMBO
07)
(8) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((9)-1-((R)-3-TF QY
Vu-l-a)Fany-2-4 V)-Ta- X FIA VS b RO-4H-1 VF v
44 )FU)IFIVFT)ToandFty-1,3-UF - (kEMBO
08)
(9) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-((S)-3-7 /.4 0O K
Oy oy-1-4))7any-2-1 L)-Ta- A FI A% FO-4H-1 >
T4 )T IFYTV)A-AFLroandtFyy-1,3-UF
=)L (t&E#MBO18)
(10) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3- (Y 7 )L #
AXFL)EQ) o-1-4)L) Tanr-2-1 L)-Ta- A FILF I % &
RO-dH-A v FU-4-4 ) FU)ITF YT V)4 AF L v oaonFkt
v-1,3-Y#F =)L ({t&HWB020)
(11) (1R, 28, 3S, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(L 7 )L
FOXxF)Ea) ou-1-4)L) FTanRy-2-1JV)-Ta- A FIF V¥
ERA-4H-A VT4 ) FTU)ITF ) TU)2-XFI-4-XF LV
voanFHy-1,3-UF—) (kE¥WMB0O21)
(12) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3- (¥ 7 )L# O
AF)EQ) Tr-1-a ) Fany-2-4 L)-Ta- A FILA ISR
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A-4H-A VT -4~ )TV)ITF)T)voandtHr-1,3-UF —
IV (lb&¥MB022)

(13) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-(($)-3-(¥ 74 1O
AF)EQY I U-1-A L) TOanRy-2-1)V)-Ta- X FIF V9 R
O-4H-4 VT U-4-A )T U)ITF VT U)2XF L oanFkio-
1,3-IF—) (k&¥WB0O23)

(14) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(Y 7 )L %
OXF)EQ) D o-1-4)L) TanNr-2-1 JL)-Ta- A FIF I 5 &
FO-4H-A VT4~ YT V)T F)TV)-4-XFLrirsankty
v-1,3-UF—) (t&E#HMB0O24)

(15) (1R, 28,38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((8)-1-((R)-3- (Y 7 )L
FOXFI)EQY I U-1-4)L) TOanRy-2-1 )V)-Ta- X FIF 9 %
ERO-dH-A VT4 )FTU)ITF YT V)-2- XA FIL-4-AF LV
voanEyy-1,3-Y4—) (tA¥B025)

(16) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(<Y 7 /L. 74 O
XFEa) u-1-4 ) Fanv-2-4 L)-Ta- A FIF 7 HE R
A-4H-A VT V-4~ )TU)ITF)FT)voandtHr-1,3-UF —
IV (lt&¥MB026)

(17) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((8)-1-((R)-3-(¥ 7.4 O
AFI)EQY I U-1-4 L) TAnRY-2-1 JL)-Ta- XA FILF UV H LR
O-4H-4 U FU-4-A VT U)IF )T U)2XF L oanFkio-
1,3-YF—)I (bE¥WBO027)

(18) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((8)-3-(1,1-T 7
AT FIIIEQY D U-1-A)V) TORv-2-4 JL)-Ta- A FILF
e RO-H-A4 T U-4-A)FTV)ITF VT V)4 AFLrooON
FHU-1,3-UF—I)L (LEYWBO28)

(19) (1R, 28,38, 2)-5-(2-((1R, 3aS, 7aR, E)-1-((8)-1-(($)-3-(1, 1-%
A0 FILEQ) D U-1-4 ) TaRY-2-0 V)-Ta- X F I F
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IV RO-dH-A VT U-4-A ) TU)IF)TV)2-AFI-4-X F
Ly oanxyo-1,3-U4—)L (lt&#HMB029)

(20) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(($)-3-(1, 1- 7 )l
FZOIF)EQY I U-1-4)L) Fa/Ry-2-A )V)-Ta- A FIVF U %
ERO-dH-A Y F V-4 YFU)IFYFV)orantty-1,3-3
Z—I (t&¥mB030)

(21) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(1, 1-T 7 )L
FZOIF)VEQY D U-1-4)) TanRy-2-1)V)-Ta- A FIF U ¥
ERO-4H-A VT4 YT U)ITFYTV)2AFL I I7ONF
H-1,3-UF - (kEMBO3 1)

(22) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(1, 1-¥ 7
Aoz F) ey I v-1-4 ) Fany-2-14)v)-Ta- X FIL 4V
SERO-dH-A VFU-4- A )FU)IFI)FTV)A-AFL I oON
FHU-1,3-UA—) (t&#HWBO 3 2)

(23) (1R, 2S,3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(1,1-
iAo FIEQ) U r-1-4)L) TORY-2-1 )V)-Ta- A F )L %
V8 RO-dH-A VT U-4-A ) TU)IF)TV)2-AFI-4-X F
Lyyoansyy-1,3-V4—I)L (t&¥#HB 03 3)

(24) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(1, 1-Z 7 Jl
ZOITFN)EQY I U-1-4)L) TR y-2-A )V)-Ta- A FIVF U %
ERO-4H-4 VFU-4-4 YFU)IFYTFV)orankttv-1,3-
F— (bk&¥mB034)

(25) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(1, 1-L 7 )l
FZOoTF)V)EQ) O r-1-4)L) TanRy-2-1)V)-Ta- A FIF U ¥
ERO-4H-4 U FU-4-4 YFV)IF)TV)2XF L yOnF
H-1,3-UF - (LE¥WBO35)

(26) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2-< 7
xaOoTF)EQY Du-1-4)) Fa/v-2-4 )L)-Ta- X FILA
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e RO-dH-14 VF V-4 ) FTV)ZF)TV)4-AFLroyOn
FHU-1,3-UF—)L (bEHMBO36)

(27) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((8)-1-((S)-3-(2,2-< 7
Ao FEa) I v-1-4) Fanr-2-1)v)-Ta- X FILF
e RO-dH-4 VT U-4-A ) TU)ITFI)TV)4-AFLrooaOn
FH-1,3-UA—) (EE&#HWBO37)

(28) (1R, 2S,3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(2, 2-%
Ao FIEQ) D U-1-4)) TanNRY-2-1 JV)-Ta- A FI)L %
78 RO-dH-A VT U-4-A )T U)ITF)TV)-2-AFI-4-XF
Lyoyoonxyy-1,3-U4—)L (b&¥HB 03 8)

(29) (1R, 2S,3S, Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2, 2-¥
iAo FEQY Ur-1-4)L) TOR-2-1 )V)-Ta- A F)L %
P8 RO-H-A VT V-4 A YT V)ITF)TV)2-AFI-4-XF
Ly oanxyo-1,3-U4—)L (k&#HB039)

(30) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2- 7 JL
AZOTFN)EQY I U-1-4)L) FORy-2-A )V)-Ta- A FIF U %
ERO-4H-4 VFV-4-A4 ) FU)IFYFV)2XFLrooaOnst
H-1,3-VF—I)L ({t&#HWB040)

(31) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(2,2-2 7 Jl
ZOITFN)EQY I U-1-4)L) TR y-2-A )V)-Ta- A FIVF U %
ERO-dH-4 VFU-4-A4)FTU)ITF)FV)2XFLrooOnF
Ho-1,3-UF - (bEHMBO4 1)

(32) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2- 7 )L
FZOoTF)V)EQ) O r-1-4)L) TanRy-2-1)V)-Ta- A FIF U ¥
ERO-4H-4 VFo-4-4 YF)IF)FT)oosanktty-1,3-v
F—I (tE#MB 04 2)

(33) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((8)-3-(2,2-T 7 JL
FZOoIF)VEQ) D U-1-4)) TanRy-2-q)V)-Ta- A FI XV ¥
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ERO-dH-A v FV-4-4 )FU)IFYFTV)ooanFHy-1,3-9
F—I (t&E¥MB04 3)

(34) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((28)-1-(3-& KO ¥ -3-
(kR zizdoxF)eEa) oy-1-4)L) Fany-2-14 JL)-Ta- X F
WA IS RO-H-A VT4 ) TU)IFYTV)A-XAFL VY
7aO~nFHU-1,3-UF - (b&¥MB04 4)

(35) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((28)-1-(3-& KO % > -3-(
NyzidoxF)eal) dv-1-4) Fanr-2-4)L)-Ta- X F
WAOH e RO--A VT U-4-4)FTU)IF)FTV)orankt
v-1,3-YF—J) (t&¥YB0O45)

(36) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((2S)-1-(3-& RO 2 -3-(
fyZidaxF)EQY I u-1-4 ) FO/nv-2-4)L)-Ta- X F
WA/ RO-dH-A U FU-4-A YT U)IFYVTU)2-AF LY
sgO~nFH-1,3-IF—)L (LE¥HMBO4 6)

(37) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(Y 7 )L &
OX hEINEQYIV-1-1)L) FORV-2-A)V)-Ta- A FIVF U %
ERO-4H-4 VF V=44 UYF)IFITFV)-4-XF Ly raOnF
H-1,3-VF—I)L (t&aWB047)

(38) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((8)-1-((R)-3- (L 7 I #
OX MEINEQYIU-1-4)) FORV-2-A)V)-Ta- A FIVF U %
ERO-GH-A Y FV-4-A YFTU)IFYFTV)-4-AF L v sO~F
H-1,3-VF—I)L (t&E#HWB048)

(39) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(Y 7/ 4 O
ARNFI)EOQOUTV-1-q ) FAnY-2-4)V)-Ta- X FIF I 5k
RO-4H-A VT4~ Y TV)ITF)TV)-2-XAFLrirankty
v-1,3-U#—) (1tE&#mB049)

(40) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(< 7L 74 O
ARFI)EOQOYTV-1-q ) FAnNY-2-4)V)-Ta- X FIF I 5k
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RO-4H-A VT U-4-A ) TU)ITF)TV)-2-XAFLrioanktl
v-1,3-UF—) (lt&#HmB0O5O)

(41) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S8)-3- (¥ 7 )L# O
ARFU)EQUIV-1-q ) FAnRY-2-4)V)-Ta- X FILF I 5k
RO-4H-4 VT V-4-4 ) FT)IFIVFTU)orankdiy-1,3-UF
—J) (b&¥WBO5 1)

(42) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(Y 7 J)# O
ARFI)EOQOUTU-1-q ) FAnNY-2-4)V)-Ta- X FIF U5k
FO-4H-4 VT U-4-A Y FT)ITF)T)ooanxyo-1,3-UF
- (b&¥BO5 2)

(43) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(2,2-< 7
AOT MF2)EQY I U-1-4)L) TONRY-2-4)V)-Ta- X FIL.F
Ve RO-dH-A VT U-4-A )FTU)IF)FTV)4-AFL 0O
AFHU-1,3-V4—I)L (EE&¥WBO53)

(44) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(2,2-< 7
AOT hF2)EQY I V-1-4)L) FORY-2-1)V)-Ta- X FIL.F
25 RO-4H-A VFU-4-A YF)IFI)TFV)-4-X*FL >0
ANFHU-1,3-TIF - (tE®WBO54)

(45) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(2,2-2 7 )l
ZOIMFI)EQY I V-1-1)) FO/RV-2-1)V)-Ta- X FILF
S RO-dH-A VFV-4-A YFV)IF)FV)2-AFLryaOn
FHU-1,3-UF—)L (bEHMBO55)

(46) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(2,2-< 7 JI
FZOTrE2)EQY D U-1-a0)FOanRY-2-1 JL)-Ta- X FI XY
e RO-dH-A VFV-4-(A )FTU)IFI)TV)2-XFLrryaOn
FH-1,3-UA4 - (LE¥MBO56)

(47) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((S)-3-(2,2-2 7 Jl
O bF2)EQ) D U-1-a0)Fany-2-4JL)-Ta- X FI XY
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e RO-H-4 VFU-4-4 )FV)ITF)T)oanFh -1, 3-
IF—I (t&E#MBO57)

(48) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(2,2- 7 JL
FZOThE2)EOQY D U-1-a)FOnRY-2-1 JL)-Ta- X FI XY
e RO-dH-4A Vo FV-4-4 ) F)ITF)FTU)ranFxo-1,3-
4= (t&#BO5 8)

(49) (1R, 3S,2)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((8)-3-(3,3-T 7
xaoZoe)eEny I r-1-4)v) FanRy-2-4)v)-Ta- X FIL.F
789 RO-dH-4A VFV-4-A4 ) FU)ITF)TU)4-AFL o0
ANFHT-1,3-TUF—)L (LE¥WBO59)

(50) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-3-(3,3-Y 7
Ao Zoe)eEny I u-1-4)v) FOnRy-2-4)b)-Ta- X FIL.Z
P9 RA-H-A VT4 A YFTU)IFI)TV)4-AFL o0
AFHU-1,3-V4—I)L (EE&¥WB060)

(51) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(3,3-T 7 )l
AZOoZ7oEl) ey I u-1-14)) Fa/nr-2-1 )v)-Ta- X FILF ¥V
e RO-H-A VFU-4-A )FV)ITFI)TV)2-AFL o oaOn
FHo-1,3-UF - (bEMWBO6 1)

(52) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(3,3- 7 JL
AZOoZ7oEl) ey I v-1-4)) Fa/nr-2-1 JV)-Ta- X FILF
e RO-H-A Vv FU-4-A )FTV)ITFI)TV)2-AFLrooOn
FHo-1,3-UF - (bEMBO62)

(53) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(3,3-T 7 JI
FZOoZ7oEl)EQ) I u-1-4)0) FanRr-2-1 JV)-Ta- X FILF ¥
e RO-dH-4A Vo Fo-4-4 ) F)ITF)FTU)sanFxiyo-1,3-
A= (tEWBO 6 3I)

(54) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((S)-1-((R)-3-(3,3-Y 7 )L
FZoZoen)ea) r-1-a)Fany-2-4 JL)-Ta- X FI X
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e RO-H-A VFV-4-A)F)IF)FV)vsankE -1, 3-
IF—I (t&#MBO64)
(55) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-3-(¥ 7L # O
AFIVEQ) D U-1-A W) TH -2-1)V)-Ta-A F)LF U & £ KO-
M-AVFU-4-4YF)IF)TF)orsanktty-1,3-IF—)L
(lt&#HB080)
(56) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((R)-3-(Y 7 J)L# O
AFIVEQ) D U-1-A W) TH -2-4 )V)-Ta- A F)LF U & £ KO-
M-AVFU-4-4YFT)IF)T)orsanktty-1,3-UF—)L
(lt&#mBO08 1)
(57) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-3-(¥ 7J)L# O
ANFNEQNDU-1-AN)THV2-4)V)-Ta-AFIF VI HER
O-4H-4 U FV-4-A4 YFU)ITF ) F)voanFo-1,3-I4—
I (t&#B086)
(58) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-4-((R)-3-(¥ Z7J)L#4 O
ARENEQ) DS U-1-AI)THU-2-AJV)-Ta- XA FIFIHER
O-d4H-A4 U FV-4-4 YT V)T FYT)voandtsy-1,3-UF —
IV (lt&#MB087)
(59) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(4-k RO F < -4—(
M) ZIAAXFI)IERY T U-1-4 L) TO/NRV-2-1 )L)-Ta-X F
WA oH e RO-dH-A VT V-4 ) FTU)IF)TV)4-AFL VD
JanFHU-1,3-IF—)L (tkEHWCO0 1)
(60) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4-k& kO F -4-(k
DA OAFI)ER) DU-1-4)L) FTO/RV-2-1 JL)-Ta- X FIL
o5 RO-4H-4 VFU-4-A4 )F)IF)FV) P OANFH -
1,3-YA4—I) (b&¥WC 00 2)
(61) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-1-(4-& K OF < -4-(
NYUZNLAAXFIV)ERY I V-1-14 L) FO/V-2-4 )L)-Ta- X F
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WA IHE RO-dH-A VU FU-4-A YFU)IFYTFTV)4-AFL VY
JOnFHU-1,3-I*—)L LE¥HMCO005)

(62) (1R, 2S,3S,2)-5-(2-((1R, 3a$S, 7aR, E)-1-((R)-1-(4-k RO F -
A-(RYZ)A0XFIV)ERY D U-1-4)L) TO/INY-2-4 )L)-Ta- X
FIAoH e RO-dH-A VT4 A ) FTU)IF)TV)4-AFL Y
TyAnFHU-1,3-V4 - (bE&¥WC006)

(63) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(4- (L 7 F A A F
WYERY T U-1-4)L) TRV -2-1 JL)-Ta- XA FIJLF Y % & KO-4H
A VTUA-AYTU)IFYT)oanFYU-1,3-TF—Ib (
£EE&#mC019)

(64) (1R, 3R)-5-(2-((1R, 3aS, 7aR,E)-1-((S)-1-(4- (Y 74O X F
W)-4-E ROF D ERY I U-1-4)L) FO/RV-2-1 JL)-Ta- X FILA
e RO-dH-A VT U-4-A )FTU)IF)FTV)2-AFL o0
AFHU-1,3-T4—IL (EE¥WC022)

(65) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((2S)-1-(3-( 7.4 O X F
V)=3-E ROF T ERY IU-1-A4)L) FO/RV-2-1 JL)-Ta- X FILA
I RO-dH-A VT U-4-(4 ) TU)IF)TFTV)-2-AFL o0
ANFHU-1,3-VF—)L (ELE&¥WC036)

(66) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((2S)-1-(3-& RO ¥ > -3-
AFIERYIU-1-4)L) FORV-2-4 )L)-Ta-X FIF Y% RO
A VTFU-A-AYTFT)IFITU)A-AF Ly oanFF -
3=-TF = (k&YW C037)

(67) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-& kO F < -3
“AFIERY I U-1-A ) TONRY-2-1 JV)-Ta- X FIF V5 R
A-4H-A VU F -4 YTFTV)ITF )TV IoA~nFHFo-1,3-IF—
J (t&#C039)

(68) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3- (¥ 7 )L.#
OXFIIERY I U-1-4)L) FORY-2-( JL)-Ta-AFIF 75 &
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RO-4H-A4 VT U-4-A )Y TU)ITF)TV)4-XFLrioanktl
v-1,3-UF—) (t&E#HmC048)

(69) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(($)-3- (¥ 7)L# O
AFIVYVERY D U-1-4 L) TFAnRY-2-1 JL)-Ta- XA FIA I HER
A-4H-A U FU-4-A( Y TU)ITFUTV)2-XAFLrooankiy
-1,3-F =) (LEHWC049)

(70) (1R, 2S, 3S, Z)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(($)-3- (Y 7 )L
ZAOXFIVERY D U-1-4)L) TONRY-2-1)V)-Ta- A FIF U ¥
ERO-dH-4 VT V-4 Y FTU)ITF T V)2AFI-4-XFL VY
gaO~nxFyr-1,3-UF—)L (b&#HC050)

(71) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-3-(2,2-2 7 Jl
FAIFIV)ERY I U-1-4)L)TORY-2-q )V)-Ta- A FI XV ¥
ERO-4H-4 VFV-4-4 YFO)IFUTFV)oyankttv-1,3-Y
A= (E&¥MCO051)

(72) (1R, 3S,Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-3-(1,1-v 7
WAOIFN)ERY I U-1-4 ) FORY-2-1)V)-Ta~- X FILF
e RO-dH-14 VF V-4~ ) FTV)IZF)TV)4-AFLroyaOn
FHo-1,3-UF - (LEMWCO5E2)

(73) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(1, 1- 7 )l
ZOIFI)ERY T U-1-A4)L) FORU-2-A )V)-Ta- A FIVF U 4
ERO-4H-A4 VFU-4-4 YFU)IFYFTV)-2-XFLrooanF
Hr-1,3-UF - (bEHMCO5 3)

(74) (1R, 28, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((8)-3-(1, 1-
ZNAOIFIV)ERY D U-1-4)L) TONRY-2-1 JV)-Ta- A FI)L %
25 RO-dH-4 VT V-4-A4 )Y FTU)ITF ) FTV)-2-AFIL-4-XF
Lyyoandxto-1,3-U4—)L (t&¥#HC054)

(75) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4-(1,1-¥ 7 )LA O
IFILERYSU-1-4 L) TANRY-2-4)V)-Ta- X FIF I HE R
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O-d4H-A U FU-4-A YT V)T FYTV)-2-AFLrooankiy
-1,3-UF—) (lk&E#HC 056 5)

(76) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-1-((R)-1-(4-(2,2- 7 LA O

IFN)ERYIU-1-4)L) FONRV-2-4 )V)-Ta- X FIF V5 E R

A-4H-A U FU-4-A( Y TU)ITFUTV)2-XAFLrooankiy
-1,3-YA4 =) (b&¥WC056)

(77) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-1-(4-(1,1-¥ 7 LA O

IFILERYSU-1-4 L) TANRY-2-4)V)-Ta- X FIF I HE R

O-4H-4 U FU-4-A )FTV)ITFVFTV)-2-XFLroyankthy
-1,3-YA—II (k&¥WCO057)

(78) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4-(2,2-Y 7 LA O

IFI)ERYIU-1-A4)L) FAnRY-2-C4 V)-Ta-XFILA IR

O-4H-A4 VF V-4 YFV)IFYTFV)-2-XAF Ly yanktihy
-1,3-UF—J) (lbE#HCO059)

(79) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-7a- X F JL-1-((S)-1-FJLK )

J7any-2-4)V)-F % RO-H-A4 VF V-4 )FV)TF)

Fo)voankdtyy-1,3-UF—)L (b&¥mD 00 4)

(80) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(Y 7)L# O

AFIL)EINRY /)TORY-2-4V)-Ta- X FIIF V% & RO-4H-1
VFUAAN)TUO)IFYTU)2-AF Ly oanFdty-1,3-Y

F—I (1t&¥®mD0OO08)

(81) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((S)-1-((S)-2- %
FIVEIRY /) TanRy-2-1)V)-F V% RO-4H-4 v Fv-4-4

DF)IF)Fo)2-XFLr-oankyr-1,3-UF—)L (1t

a2¥D010)

(82) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(4-F FH-7-FH R

Eal2.5]14 78 v-T-4 ) FRnRy-2-4 JL)-Ta-A FIF 25 R

O-4H-4 >V Fo-4-4 )FTU)TF)FT)orandtyy-1,3-U 4 —
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IV (lt&#HMDO19)

(83) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-7a- X F JL-1-((R)-4-EJL 1K
)T U-2-4)F VS RO-dH-1 VFV-4-4 )FV)TF)TF
V) AFLrvioandtyy-1,3-UFx—)L (bE&#HD 02 2)

(84) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-7a- X F JL-1-((R)-4-FJL7K )
JTHY2-1MI\V)F UV RO-dH-A VF V-4 )FU)IF )TV
)YoanFyy-1,3-UF—) (lb&#HD 02 3)

(85) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-7a- X F JL-1-((R)-4-EJL7K )
JTHU2-M ) F v RO-dH-A VF V-4 )FU)IF )TV
)2-XFlLrvoyankdtr-1,3-UF—)L (b&#mD024)

(86) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((S)-2- %
FIVEILKRY V)T V-2-1 V)24 RO-dH-1 v FV-4-14 ) F
NIFYFV)-2-AF Ly ianEyy-1,3-YF—)L (t&#D
025)

(87) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((R)-3- %
FILEIKRY V)T V-2-1 V)% RO-dH-4 Vv FV-4-1 )T
NIFVFU)-2-XFlLroanktthr-1,3-UF—)L (L&D
031)

(88) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((S)-3- X
FIVEIRY /)T V-2-1 V)5 RO-dH-4 VFV-4-1 )T
NNIFVFV)-2-xFlLroanktthr-1,3-UF—)L (L&D
032)

(89) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((8)-2-(Y 7 )L# O
AFI)EIVRY) /) TH-2-4)V)-Ta- X FIF V% & RO-4H-14 >
TV AN)TU)IF)TU)2-AF L oanFdFyy-1,3-UF
—IL({t&#D 0 3 3)

(90) (1R, 3R)-5-(2-((1R, 3aS$, 7aR, E)-1-((R)-4-((8)-2-(Y 7 )L# O
XFIVEFIVRY /) TEH-2-4)V)-Ta- X FI AV H & RO-4H-1 >
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FU-b-4 )F)IFUFT)vranFyy-1,3-TVF—IIL (IbEWH
D034)

(91) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-((S)-2- (¥ 7 )L %
OXFIL)EIVKRY J)THU-2-4)V)-Ta- X F)bA - % & KO-4H-4
VTV ) F)IF)FTU)A-AFIIA IS E RO-,3-TF—
I (t&#HD035)

(92) (1R, 3R)-5-(2-((IR, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((R)-2- %
FIVEILERY J))THV-2-q4 V) F V4% RO-dH-4 VFV-4-4 ) F
NIF)FU)2-XF Ly yanktty-1,3-U4—)L (L&D
040)

(93) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((S)-2- %
FIVEILKRY V)T V-2-1 V)24 RO-dH-1 v FV-4-14 ) F
NIFYFU)U Ak y-1,3-U4—)L (k&% D 04 1)
(94) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((R)-3- %
FIVEILKRY /)T -2-1 V)% RO-dH-1 VFV-4-1 )T
NIFYFU)vsanxty-1,3-UF—)L (L&D 04 2)

(95) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-4-((S)-3- X
FIVEIRY /)T V-2-1)V)F o5 RO-dH-4 VFV-4-1 )T
NIFYFVIVIAONFHU-1,3-UF—I)L (kE¥WD 04 3)

(96) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-7a- X F JL-1-((R)-5-FJL K )
IRVH2-M)) AV H e RO-dM-A VFV-4-4 ) FTV)IF )T
NN oanFEHy-1,3-UF—)IL (b&#D 04 4)

(97) (1R, 3R, Z)-5-(2-((1R, 3a$, 7aR, E)-Ta- % F JL-1-((R)-4-((S)-3
“AFIVEIVRY) /)T U-2-4)V)F V% RO-4H-4 > F-4-4
DF)IFVTU)A-AFLrooandhy-1,3-OF—)L (L&
MDO45)

(98) (1R, 3R, Z)-5-(2-((1R, 3a$S, 7aR, E)-7a- X F JL-1-((R)-4-((R)-3
“XFIVEIVRY) /) THV-2-4)V)F V% RO-4H-4 VF > -4-4
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DFN)IFIVTU)A-AFLyor7OnFHU-1,3-U4 - (k&
MDO46)

(99) (1R, 3R, Z)-5-(2-((1R, 3a$, 7aR, E)-Ta- % F JL-1-((R)-4-((R)-2
“AFIVEIVRY) /) THV-2-4)V)F V% RO-4H-4 > F-4-4
DF)IFVT)A-AFLrooandhy-1,3-OF—)L (L&
MDO47)

(100) (1R, 3R, Z)-5-(2-((1R, 3aS, 7aR, E)-7a- X FJL-1-((R)-4-((S)-
2-AFIVEIERY) ) THV-2-4)V)F V& RO-4H-14 > FV-4-4A
DFU)IFIVTU)A-XFLooandttyy-1,3-U4—)L (bE
D04 8)

(101) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((R)-4-(3,3- X FIL.E I
RY /)T Y-2-4))Ta~- XA FI A% RO-dH-1 VTV -4-1 )
FOIFYFTUIvI/anEFyU-1,3-VF - (t&¥WD049)
(201) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-Ta- X FJL-1-((S)-1-((S)-2
“XAFIERYTU-1-4)L)TOnRY-2-1L)F V& KO-4H-1 >
TUAA)TU)IF)TU)AXAF Ly oantyy-1,3-UF
=) (bE¥YFOO 1)

(202) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-Ta- % F JL-1-((S)-1-((R)-2
“AFIERY I U-1-A ) TANRY-2-1)L)F U & & RO-4H-14 >
TUAA)T)IFYTV)A-AF Ly oanFdFty-1,3-UF
—J)L (ltk&¥®WF002)

(203) (1R, 3S,2)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-(2, 2- X F )L ¥
RYTIu=-1-4)) FOIRU=-2-4)V)-Ta~ A F)LF Y % & KO-4H-1 ~
TV AN)TU)IFIVTU)A-AFL v oandtyy-1,3-UF
—J) (b&¥WF OO0 3)

(204) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-Ta- % F JL-1-((S)-1-((S)-3
“AFIVEIRY ) TaRy-2-0 V) F VS e RO-4H-4 7 -4-
AVTF)IFVFTU)4-AFLrooandtty-1,3-UF—)L (ib
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Ea¥F004)

(205) (1R, 3S,Z)-5-(2-( (1R, 3a$, 7aR, E)-7a- % F JL-1-((S)-1-((R)-3
“AFIIEINKRY ) TONRY-2-4)L)F VS & RO-dH-A TV -4-

AVTF)IFIVFTU)A-AFLrooanittyy-1,3-VF—)L (Ib
E¥FO005)

(206) (1R, 3S,2)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-(3,3- X FILE

WRY /) TRy -2-1)V)-Ta- A FIF V% & RO-4H-1 VT -4-
AVF)IFVFTU)-4-AFLrooandtty-1,3-UF—)L (ib
AB¥F006)

(207) (1R, 3S,2)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-((R)-2-(2-k kO
Foranv-2-4)L)EQY I -1-4 ) FOnRy-2-4 )L)-Ta- X F
WA/ RO-dH-A U FU-4-A YT U)IFIVTU)4-AFL VY
JOnFH-1,3-Ix—)L bEHFO 1 3)

(208) (1R, 3S,Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-2-(2-& KO
Foranv-2-4)L)EQY I -1-4 ) FOnRY-2-4 ))-Ta- X F
WA IS RO-dH-A U FU-4-A YT U)IFIVTV)4-AFL VY
7a~nFHU-1,3-TIF4—)L (lbEa¥WFO14)

(209) (1R, 3S,Z)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(2-% k%
vranRv-2-q4))ean) Du-1-4 ) Fanr-2-4 JL)-Ta- X F b
Fo/eRO-H-A VT V-4 A )T U)ITF)TV)A-XFL VYD
ONFH2-1,3-PF—)L (kE¥WFO15)

(210) (1R, 3S,2)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-((S)-2-(2- %X h F
v7any=2-4)u)En) P U-1-4 L) FORv-2-4 JL)-Ta- X F )L
FOIERA-M-A VT4 )YT)ITFIUTV)AXFLVTY
anFH>-1,3-UA4—)L (LEMFO16)

(211) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- %X FJL-1-((S)-1-((S)-2-

AFNERYIU-1-q4 ) Fankr-2-4)V)F o4 RO-dH-4 > F
VAL YTFU)IFY T oANFHU-1,3-TUF =)L (bEWG
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001)

(212) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- %X FJL-1-((S)-1-((R)-2-

AFIERYIU-1-4))Fany-2-4)L)F % RO-4H-4 >V F
V- YFU)IFYFU)oanFHU-1,3-TUF =)L (bEWG
002)

(213) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-(2, 2-T X FJL ¥R

Yo U-1-a ) Tany-2-1 L)-Ta- X FIF V% KO-4H-4 > F
VAL YTFO)IFY T oANFHU-1,3-TU =)L (bEWG
003)

(214) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-7a- X FJL-1-((S)-1-((S)-3-

AFIEINKRY )TORY-2-4I)V)F V& RO-4H-14 v F >V -4-4
DFN)IFI)F)ITraniEFy-1,3-U4—)L (bEHMG004

)

(215) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-7a- X FJL-1-((S)-1-((R)-3-

AFIVEIRY ) TONRY-2-1)L)F V% RO-dH-1 VT -4-4
DFN)IF)F)Tranidhy-1,3-U4—) (b&¥MG005

)

(216) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-(3,3-T' X FIJLEJL

R )TFAny-2-4L)-Ta- A FIA VS RO-4H-4 > FV-4-4
DF)IFI)F)Ioankthy-1,3-U4—)L (bEHMG006

)

(217) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(2-& kO %
v7any=2-4)u)En) P U-1-4 L) FORv-2-4 JL)-Ta- X F )L
FOHERO--A VT4 ) TU)TFIYT)VIANFH -
1,3-U4—)b (k&GO 13)

(218) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-((S)-2-(2-& kO #*
>7any-2-4))EQY O u-1-4)L) TRV -2-1 JL)-Ta- XA F b
o/ RO-4-41 VT V-4-4)TV)TF)Tr)ranFts -
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1,3-IF—) (k&G0 14)
(219) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(2-X h F
FOny-2-))EQY I U-1-4)L) FONRV-2-4 )V)-Ta- X FIL.F
I8 RO-dH-4 VT U-4-A )FTU)IF)TU)oa~nFH -1,
-IF—) (LEWGO15)
(220) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-((S)-2-(2-X h F
Jany-2-))EQY I U-1-4)L) FOnNV-2-4 )V)-Ta- X FILF
4% RO-dH-4 > FV-4-4)FTU)ITFYTFTV)voantt -1,
3-VA—I (EE&¥MGO16)
(221) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((R)-4-((R)-2-
AFIERYIU-1-A)V)THV-2-4)L)F o5 RKO-dH-1 VTV
A-AYTFU)IFITU)IanFHU-1,3-TIF—)IL (LEWGO
18)
(222) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((R)-4-((R)-2, 4~ X FJI
ERSTU-1-A ) TH-2-4)L)-Ta- X FI AV FHE RO-4H-14 >
FU-b-4 )F)IFUFT)vranFtyy-1,3-VF—I)IL (lbLEWH
G020)
(223) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-7a- %X F JL-1-((S)-1-((S)-2-
AFIERYIy-1-4)L)Fany-2-4)L)F % ROo-4H-4 >V F
VAA)T)IF)TU)2-AF LI oOANFY U-1,3-TF —
IV (LEHHOO0 1)
(224) (1R, 3R)-5-(2-( (1R, 3a$, 7aR, E)-7a- X F JL-1-((8)-1-((R)-2- %
FIERY I V-1-4)L) FONRV-2-4)L)A VS RO-4H-1 > F
A4 YF)IF)TFTU)2-AF Lo oanFHy-1,3-VF -
(lt&#HHO002)
(225) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-(2, 2-T X FJL E~
DI U-1-a4 ) FanRr-2-4 )V)-Ta-AFINF V& RO-4H-14 > F
VA ) TU)IFYTU)2-AF L oanFdFty-l,3-U 4 —
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I (lt&#HO003)

(226) (1R, 3R)-5-(2-((1R, 3a$, 7aR, E)-1-((S)-1-((R)-2-(2-& kO #*
vranRv-2-q))ea) Du-1-4 ) Fanr-2-4 JL)-Ta- X FIb
FoHEeRO-dH-AVFU-4-A ) FU)ITF)FTV)2-AFL VY
ANFHU-1,3-IF—)L (ILEHWHO 1 3)

(227) (1R, 3R)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-((S)-2-(2-& kO %
Oy -2-4))Eal) O r-1-4)L) FTaR-2-1 J)-Ta- XA F )L
FOIERO--A VT4 )Y TU)ITFIUTV)2-XFL VY
ANFHU-1,3-VF—)L (ILEHWHO 1 4)

(228) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((R)-2-(2-X b %<
Fanv-2-1)L)yean) u-1-4 ) FanRv-2-4 )V)-Ta- A FILF
e RO-dH-A U FV-4-4 Y FU)IFYTFTV)2-XF L0
ANFHU-1,3-V4—)L (LE¥WHO15)

(229) (1R, 3R)-5-(2-((1R, 3aS, 7aR, E)=-1-((S)-1-((S)-2-(2-X FF
TOnRv-2-4))EQY I r-1-1)) FaRv-2-1 )V)-Ta- X FIL 7
e RO-dH-A4 VFU-4-A )FTU)IF)FTV)2-AFL o0
ANEYV-1,3-TVF—I)L (ILEHWHO 1 6)

(230) (1R, 3R, Z)-5-(2-( (1R, 3a$, 7aR, E)-Ta- % F JL-1-((S)-1-((S)-2
“AFIERY I U-1-A ) TANRY-2-1)L)F U & & RO-4H-14 >

TUAA)T)IFYTV)A-AF Ly oanFdFty-1,3-UF

= (kEHM1001)

(231) (1R, 3R,Z)-5-(2-((1R, 3a$, 7aR, E)-7a- X FJL-1-((S)-1-((R)-2
“AFIERY I U-1-A ) TANRY-2-1 L)X U & & RO-4H-14 >

TV AN)TU)IFIVTU)A-AFL v oandtyy-1,3-UF

- (&1 002)

(232) (1R, 3R,Z)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-(2, 2-T X F )L ¥

RYIo=-1-4)V) FRIRU-2-4 )V)-Ta~ A F)LF U 45 & RO-4H-1 >
TV A)TU)IFIVTU)A-AF Lo oanktty-1,3-UF
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[E53KIE19]

[E5KIR20]

FBRIA21]

FBRIA22]

—JL (ltk&¥®W1003)
(233) (1R, 3R, Z)-5-(2-( (1R, 3a$, 7aR, E)-Ta- % F JL-1-((S)-1-((S)-3
“AFIIEINKRY ) TONRY-2-4)L)F VS & RO-dH-A TV -4-
AVTF)IFIVFTU)A-AFLrooanittyy-1,3-VF—)L (Ib
a1 004)
(234) (1R, 3R, Z)-5-(2-((1R, 3a$, 7aR, E)-7a- X F JL-1-((S)-1-((R)-3
“AFIVEIRY ) TARY-2-1 ) F VS e RO-4H-4 7 -4-
AVF)IFVFTU)-4-AFLrooandtty-1,3-UF—)L (ib
&4%1005)
(235) (1R, 3R,Z)-5-(2-((1R, 3a$S, 7aR, E)-1-((S)-1-(3,3-Y' X FIJLE
WRY) /) F7anRy-2-4)V)-Ta-XFIF V% & KO-4H-1 > T -4-
AYFNIFYFV)4-XFLrooankty-1,3-O1—)L (b
E£#1006)

Protein Disulfide isomerase A3

(PDI1A3) ICHEETZZEICLEL>T, £ IFY ROY A MEIER
MENrsA) IFY RO A MAOPEESEREIE S &2 RHH
ET5. AIRIC3MTIVERTHESYIVDFEER, FLEZEDE
EEHAINDES L ISBEMY,

Protein Disulfide isomerase A3

(PDIA3) ICHEBETRZEICE>T, A#)IFY ROY A IR
HEN~rSA) IFY RO A MAOPLESEZREIE S &2 /HH
E93. BEKREBEIMLHEKREI 8OWThM IHICEHEOESY VD
FER. TR TOEELFEINDED L IFAENY.

FEKRIE1DLERET 8OWTh M IHICEEEHDOES XV DEER
 FREREEOERELFFEINDIED L IXBENY. 8L UEREEDN
ICHFBINZEFEIEER % SOCERBRY.

ERE1HISBEREI 8OVWThANT1EICEHOES I DFEE
C FRBTOERRLFBINZES LEABENYMAEET 2. Bt
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[E5KIR23]

LR AER,

ERIE1ADLEKRIET 8OWTIhATIRICEEHOESY IV DESKF
 FREREEOERELFAINDIES LIXBENYMEEINRD E LT
BET 5. ZRUBIE. GEeREHEA. ETESBHEOENE. %
RIFEMEE. SMREMKERA. 7 hE— &L HTLV -1
EESHE. H | VEEERENE. 75 v~N|E. ¥5 0/ 0 —EIRE
74y v —ERE BMAEEREESER-_1 -0/ F— v
J—<Na— ko —2F. N—F VYUK BAKEE MEHEE
RO DOFEUEE, BFREARY FSLES, EERNZHEES.
MOBMEE, DHAMERA ML AES, EMIREEICL SO D, B
BREE. 7LV A 7 —BERAE. BLUEMMENKEFNSRZEND
BIEN 2 —D L EDKRBOEBES,



