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REBLURD TBREABLTVWTHLWSZ7OF7ILFILAF I HILKR=

IWAFIV] LB ZBHREE. AIAE ~NaOFy. AFIL. TFI, RO
FoOAMEY IMFY ZbO YT/ ALREFEY ARFTAILKR
Zle IRFVAIMKRII, I/ AFIVTI/ IFLTI), IXF
WFPI), SIFNFI/). AINEAI, AFIVALNESAI, TFILA
WIREA I, PAFIVAINREAIN, BETTIFILALNRESILEDI LR
ZENOBRINSZ—LULOBHRETHY., HF LI FOFTTHS,

RESE L UREA NICRETHE L URE'D TR T 2RRRF & —#EICR > TEHR

BEZBLTWTHLVWRRRENBRERREEZRT] ICBIT2EHREIL. F
ZIE, NAOFY, AFI, TFII, EROFY, X bFY, ThFY Z b
O. 7/, AKRFY AMEFESALKRZII, TRFDHILKRZIL, 72
JAFINTI/), IFNTI), VAFLVTI/), SIFLTI/, AL
WNEAI, AFIVAINEAI, TFIVAILNEASIL, TAFILAILISEA
o SIFIANNREAI, EROFOXFI, EROFOIFIL, LT

EROFTOELENSLIEDNSBIRINZ—ULOBHRETHY, F

FLLRERFOFSIFILTH S,

R2ELURD BMEZBL TVWTELWVMERTILFIL] LU [BBRE
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EELTVWTHELVWRFRI~50T7ILFIL] ICHIF 2 BHER. flAE
Oy, eROFY XARF2 ThF2, ZbO, 7/ AILERFD,
ARNFDAIKRZI, TFPHIVKRZI, PR/, AFIVTI/). IFN
T/, IAFIVTI/), SIZFIVTI/, AILNEAI, AFILAILNE
AW ITFIVAIVNEAI, FAFIVAILNEASI, SITFILALNEA L
L Yoo7ael, yoadFIN, voakvFI, vranFU, Jx
Ze 7Y FAT7zZ, EOYIL, ESVYI, A5V )L FF
B FTYYI, NUTVYI, FFHTTVVIL. TSV Y,
EYDi, EVIIZ, EYITZ), ESTVZUENBFLNZD, F
FLLITHFEERTH D,

REE L VR MIRF B LURD TBMEEZBF L TVWTHIWVERTILF
W] &0 TBREEZBLTVWTELVRRBU~5OT7ILF I ILHITZE
BEE, flAE ~NaFy, BEROFY, XMEY ThFY ZbO ¥
T/, AVEKREY, ANEVHAHLNRZILN, TRFTHLKRZIL, PR/, X
FINTI/), IFNTI), FAFVTI/), SIFLTI/. AILIREA
o AFIVANNNEAN, TFILAILNEASI, SAFLALREAIL, ¥
IFIVALNREAIL, oO7ai, o7 Fi, 22OV FIL, ¥
JanFI) 7). 7). FAT7 = EOYIL, ESV) L,
AIFIVI. FFRHESYIL, FTVY)I NITYVIL, FFRHTTYVY)
e TRV, EYUZIL, ENVFDZ)L, EYIIYZL, BLTESY
ZVEHNLRBIBENOBIRINDI—LULEOBHMETHY., FELLETIvRHR
BFELEIT /) THD, RRELURMILICRETE L URD TBHEEZE L
TOWTHLWMERTILFIV] LT TEBREEZEB L TVWTHLWEREHRI~5
DF7IFIV] ELTE FITHFELLIFE. ThEh, FEELROBERTILFIL
BLVFBERORBRBI~SDOTILFITH 3,

RIBLIUVRD BHEEZBLTVWTEHELWVERTILFIL] LT TEHRE
EELTVWTHIWRERI~SOT7ILFIL] ICHBIF2EBRE. HlxIE. /N
AFY, eROFY XRFD ThF2, ZbAO 7 /0 BILERFD,
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[0059]

ANFSHIRZI, TFVHALKRZN, P/, XFILFPI/), IFL
T/, IAFIVTI/) PIFIVTI/. AIVNREAI, AFIVAILNE
ANy TFIVAINEAIN, DAFIVAILNEAI, STFIAILNSEAIL
Yoo 7ael, yoa7FI, voakvFIL, vroanFU), T
Ze TV, FAT7zZ, EOYIL, ESVYI, A5V )L FF
YU FTVYVIL. RUTYII. ZFHB D7V TRV VI,
EYDi, EVII =, EYITZ, ESTZUENBFLNZD. F
FLLIFBHTH D,

RBELTRD TBREZBLTVWTELWMERTZILIF AR B
JU TEMEZBELTVWTHLVWRRBI~5Q 7L IF T AILRZIV] |
FREHREE. FAE NOTY, BEROFD, AMFD, ThFD,
A, Y7/, AVRFS, AMEFTHILRZIL, TRFTHLRZL, 7
Jo AFIVTI) IFNTI), PAFVTI) SIFLFI/. Al
INEAN AFIVAIVISEA I, TFIVAINSEAI, FAFIVAILINEA

[ &
- O

i

e SIFINALNEAIN, oO7OEL, >oOQ7F, Oy F
o >roanFoib, 7=, 72V, FAZ7z =, EOYIL, ESY
JIbe 4 2FYYIb, FBV VI, FFYVI. M)TYYIL, FFHD
T7VYI. TRV, EUTII, EVSTO ), EYVIIZI, BELT
ESTZINENORIBENOBIRINDI—ULOBEBRETHY., FFLLIE
EROFELREIAFINTI/)THY, FBBRTHIBEEHFELL,
ERBACHICET S, XeBLUXPE, TNhERE—FTEEL>T. -C(=0
)-NH-, -NH-C(=0)-, -S0,-NH-, -NH-S0,-, -0-C(=S)-NH-, -0-C(=0)-NH-, -NH
-C(=0)-0-F /= &-NH-C(=0)-NH-Z5= L. #FF L <&, (i) XA -NH-SO,-TdH Y
. XoA-S0,~NH-TH 31HZE. (ii) neB I UPnA0THY . Xeh-C(=0)-NH-, -
S0,-NH-, -0-C(=S)-NH-, -0-C(=0)-NH-Z 7= |&-NH-C(=0)-NH-T#H Y, XbAH*-NH-
C(=0)-. -NH-SO,~, -NH-C(=0)-0-F 7=I&-NH-C(=0)-NH-TH % 1H;E. W (ii
i) X12p¥=0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(=0)-0-3 7= &-NH-C(=0)-NH-T
HY. XoH-0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(=0)-0-Z 7= (%-NH-C(=0)-NH-
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[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

THdHEEMR<,

ZZT. XeDAERIOREFHILEBE L. XeOEAOREFN2EBEET D
o BIZIE, TEEXRIDIEEMESIalE, L'&Xe (-C(=0)-NH-) DELRIDFES
EDHES LTL-C(=0)-NH-& 722y, AD, L2&X® (-NH-C(=0)-) DAERIDES
FEMEE L T-NH-C(=0)-L2& > TR INIEEMTH S, UTICDWT
LEETH D,

EER(S2)ICHIF B, Xeld, -C(=0)-NH-, -NH-C(=0)-, -S0,-NH-Z 7= Id-NH-
SO-%% L. X®ik, -C(=0)-NH-, -NH-C(=0)-, -SO0,-NH-, -NH-SO,~ 7= {&-CH,-
LU, BFFELCIE XD-NH-S0-TH Y., X2H-S0,-NH-TH 2 IFE &M<,
FRERKTH 2D, XROEROBEFNLEHBE L. XOERIORKEFHL
EHEET D,

FER(SI)ICHIF B, K&, -C(=0)-NH-, -NH-C(=0)-, -SO,~NH-, -NH-SO,-
« “NH-C(=0)-NH-ZF /= (Z-NH-CH-%23R Y, LEEBRTHZH. XOHRDIE
BFIFLEHET B,

FER(SHICHIFD. XL UKL, ThEhRA—FLIEEA>T. -C(=0
)-NH-, -NH-C(=0)-, -SO,~NH-ZF 7= (Z-NH-S0,-~&FK L. #FF L < Ik, X=A-NH-S
0~THY., XPH-S0,~NH-TH 2 HZEEMR<, LREBABRTH DD, X2DEA
DEEFNLEHEE L. LCOERIDEEFILLEEET 2,

EER(SOICHIT B, Xo&, -C(=0)-NH-, -NH-C(=0)-, -S0,-NH-, -NH-SO,-
« “CHyNH-F 72 1Z-NH-C(=0)-NH-ZF L. #FF LI, (DArSHRAFHI 7Y
WA, ESV=ILTIAI, FAT7zPAMINERLIETISEROEY
TUTAINTHY ., XDB-NH-S0,-TH BFE. BLTUI)NEHITHY ., Arsh
ESYV—LIANLELETF e RO I LTHY ., XsH-C(=0)-NH-
« =S0,~NH-, -CH,~NH-Z 7= (&-NH-C(=0)-NH-TH 2 BE %K<, LEBEAKT
HB3D. BOLEROBEFHIL EH/ET 2,

EERSDICHIFSB. XL, -C(=0)-NH-, -NH-C(=0)-, -SO,~NH- = 7= (% —-NH-
C(=0)-NH-%%KF, LEZERAKTHBD. XOEROBEENL EHET %,

FEER(SB)ICHIF B, Xeald, -C(=0)-, -CHF /2 IE-NH-C(=0)-%&FR L. Xl
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[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

. fEE. -C(=0)-, CH-F/=IZ-CH(OH)-AKT, LERERABETH B D, XeDL
RIDHEEFHIL EFHEE L. XOHERDOEEFENL2EFTET 2,

EEAEINICHIFS, Xk, -C(=0)-NH-, -S0,~NH-Z 7= [&-NH-C(=0)-NH-
xR L. Xejg, -C(=0)-NH-F /=13-C(=0)-%23FKJ, LEEEBERTH DA, X
DEROEEFEILEREE L. XPORAIOREEFENLEHEET S,

FERS12)ICHBF B, X2k, -C(=0)-NH-, -NH-C(=0)-, -SO,~NH- 7= {£-NH
-C(=0)-NH-%23%7, LEERAERTH DA, X OEROBEESFEN'EHB/ET S

EERR(S16)ICHF B, XIE, -CH~0-. -C(=0)-NH-, -NH-C(=0)-2 7= I&-NH-
C(=0)-NH-ZF L. FFL <& 28H0TH Y. X6H-NH-C(=0)-F = Z-NH-C(=
0)-NH-TH2HE%EM<, LEBERRTH I, X OEROBEFHIIE %
NLTLEHAT 3,

FERGIDICHIF B, X7, -C(=0)-NH-, -NH-C(=0)-, -NH-SO0,~ 7= I&-NH
~C(=0)-NH-%2KT, LEREBBRTHEZHN. XTOHRADOEEFEINLEEET 5,

—mBAMICBVT, UsLTLAE. ThEPhE—FLIEER>T, XA)~

(FDSRZEENLBEIRINZIDOXTRINZEERL, HFELIE 'S
STLEDHI B, PR EHELLDA—ADNR(A) FLIFB)TRINZETHY
CEYFFELCR UBLTLDD B, 2 & &5 60—ADNK(A) TK
INBETH D,
AFEBOFFE LWVERICENE, —BRX(DICBWT, USLTLA, £hE
hRA—FARBEL>T, KA. B), OFALRID)TRINZETHIBE
S RS~ SIS BENSBEIRINZIDOATRINZETH S
ZEDTFF L,

AFAOFFE LVERICENIE, —BXOMICBWT, UELRLEAR(E)T
RINDETHZHA. SiE. R(S16). (I F/IESIB)TRINZETH
B2 EMNTFFELL,

AFEAOFF LVERICLNIE, —BXOMIcBWT, AKX F)TRIN S
ETH3BE. SETROVWTNNTRINZETHD ZENFFELL :
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X1253-C(=0)-NH-TH B X (S1) TRIN B E,
X22H-C(=0)-NH-TH B X (S2) TRIN B E,
R (S THRINDE,

R (S4) TRINDE,
Xs2H3-C(=0)-NH-T#H B X (S5) TRIN B E,
XeH-C(=0)-NH-TH 2K (S6) TRI N B H,
X'-C(=0)-NH-TH 2R (ST) TRIN B H,
X2 p¥-C(=0)-TdH 2 (S8) TRI N B &,
X1aii=C(=0)-NH-TH 2K (S11) TRI N B &,
X12h3-C(=0)-NH-TH B X (S12) TRI N B &,
R(S1H)TRINZE, Fiid

A (S15) TRIN D E,

[0074] AHEBDOROFE LWEFICLNE — RO ICBVWT, LAR(F)TERS

N2ETHZHE. SIETFTEOVWTNIATRINZETHS :
XPA-NH-C(=0)-TdH 2R (S1) THRIN B E,
X2H-NH-C(=0)-TdhH 2R (S2) TRI N B E,
XSH-NH-C(=0)-TH BN (SB) TRIN D&,

R (S4) TRINDE,

X A8-NH-C (=0)-Td 2 R, (S5) TRI N B &,
N3O TH B (S13) TRINBE,

R(SIB) THRINBE, ik
X7H-NH-C(=0)-T#H B R (S17) TRIN B E,

[0075] AFEBOIFE LWEKICEINE., LR (D, LAKA), (B). (C). (D)
FREE)TRINDZELZRL, LX), (B). (O)FLIED)TERINZE
ZRL. BDOSHBRENTRINZETHIEEME LR TOERZNICHRS
h2EMREIN S,

[0076] ARBOIFE LWERKICINE BN FA. LARXA) (FELLiE. R
(A1), R (AB) F7IEX(A15)) THRINDEARL. L2AR(A) (FFF L <14,



WO 2019/189778 52 PCT/JP2019/014042

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

X (A1) TRINBEEZRL, DOSHXNE)TRINDZETHZILEME L
X ZDEZNICHFEINDENMEHEINDG,

AFBOFE LWERICENIE, EER(DHB, LHARAWD)TRINDIEEZR
L. AR TRINBZEEZRL., DOSHR(S) TRINZETHZLEW
TR ZTOEZNICHBTINDEIRERIND,

AFEBOFF LWERKRICENIE, £BX(DH, LA A), B)FLEEC)T
RKINBEZRL, LARXW FLEB)TRINDZEZRL., NDSHH(SI)
TRINDETHHELEDELIZZTORZENIHEINDENMREINDS,

AFEBOFF LWERKRICENIE, RO H UARKA) FF L < 2 (
AN FEFERMR)) TRINDEEZRL, LPARNA) (IFHE LR, XA FL
[ZX(AB)) THRINZEERL., MOSHR(SI) TRINDZETH2LEME
I ZDEZFMICHFEINZENMEHRIND,

AFEBOFFLWEKRICENEE, LB, LARAD)TRINDIELZR
L. LAXNA)THRINZEERL., DOSHRA(SA) X/ (SB) TRINBZET
HHELEMELIZZTOREZNICHFEINZENRBEIND,

AFEBOFE LWERICENIE, EEZR(DH. UARA), B), (O)FL&iE
D)THRINBEERL, LAHA), B)FLIED)TRINDZEEZRL, HD
SHAR(S6) TREINDETHBLEMI LI ZDEZNICHFE I N DB RME
Thd,

AFEBOFE LWERICENIE, EEZR(DH. UARAB) BFF L < H(
ADFRERAD)) TREINZEEZRL. LARNA) (FFE LI, XA FLE
H(AD)) TRINDEZEZRL. DOSHR(S6) TRINZETHDILEMNI
EZDEZNICHFEINDENMEHEINDG,

AFEBOFF LWERKRICENIEE, £ (D H, LA (A) T3 (B) TR
haEEZRL, LARA)TRINZEEZRL. DOSHARET) TRINDET
HBILEWMELIZETORZNIFEINZENMRHING,

AFEBOFF LWERKRICENIE, £ (D H, LA (A) i3 (B) TRE
hoaEZRL. LARA)TRINZEEZRL, DOSHR(SB) TRINDET
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

HEBILEMEIETTORENICHEETINDIEN/REIN S,

AFEBOFFE LWERICENIE, LEX(D R, LHARXA)TRINDIEER
L. LAKA)TRINDZEERL, MOSHRC)TRINZETHELEW
FLIFTOEENIHFEINZENMREINS,

AEBOFE LWEBRKRICENIE, EBX (DA, LAR(A) F2IE(B) THRE
h2aEERL. LAKXA)TRINZEERL. MOSHR(SI0)TRINIE
THZILEWMTITTOEZMICHFAEINZENMRHIN S,

AFEAOFFE LWEBKRICENIE, EER(D P, AR A) F4IE(B)TRS
haEERL, LARA) FLIEB)TRINDZEERL. HNOSHR(SI) TK
INZETHLIEEMELIRBTORZNICFEINIEMERINDG, £F
D& YiFE LWEKRICENIE, LR (DA, UARA) FLIEB)TRSO
2EERL. LAKXNA)TRINZEERL, MOSHR(SIN)THRINZET
HoT. ZRGINTRINDZEEE, XHA-C(=0)-THBETHY. LAHIT
2ZARA)TRINZEIE, BRAVERY D VYDA, FEFIVIAIN, E
QYUY YIANELRREERYS VIS THEETH D, LEBFLIE
TOERZEMICHFRINDENMREIND

AFEBOFF LVWERICENIE, LEXD R, LARA) TRINDZEER
L. LLARA)TRINDZEERL. HOSHR(S12), (S13), (S14) F /1% (S1
B TRINZETHZLEMELITTOERZNIFEINZIENRHEINS

AFEBOFFE LWERICENIEE, EEX(D R, LHAR(E)TRINDZEER
L. AR (A TRINBEERL. DDOSHI(S16), (S17) £7/14(S18) TH
INZETHZELEMELREZORENICHFEINZ BN RHEINS,
AFEBAOFE LWEBKRICENIE, LX) A, XA TERA)-1THS
EEMELITTOEEMICHFRINIEMREINS -
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[{£35]
A
HN n1A-1 @
RA1-1
X
RA5—1 :
/ N RA2—1
RA3-1 O
(A)-1
(XA,

EARIES & DIEEEBLIE R L.

RA-IMNKRFEFEZER L.

RRTE L URSIH, ThEFNE—FIEER > T, REH~5D7 )L FIL %
RLEFFE LI, REIDPAFILERL, RRIDNIFILERT).

REDIKRREF. 7vRRF. BREZBELTVWTELVWRERI~5D 7L
FI WFELLIE. P/ TERINTOVTELVWRERI~3D7ILFIL.
SYFFELLIE, PI/TEBRINWAIOEL) . BBREAZBELTWTH &
WIRFRBR2~6D 7T (FELLIE. 7/ TERIATVWTELIWTS
ORZJ, SYBFFELLIE. PI/TEBRINAZTORZL) | FLIGER
EABELTWTHLWF FSERAEBY YD) (FF L. TSRO
YY) KL,

BRA-1E, RYEV TSI, >oOF7NAVIAIIL FFELLIE. >0
THVIANEREFIONFHUIAI)  BEUT VDA INFERIGER)
VI ERL, I

NAUFOFE /21X (FELLIE. 0) 2KRT),

[0091] AHEBoOLYIFFLWERICEINE ERBXD P, K@ LERA)-1T
HB2EEME X ETOEZNICHFEINZIBETH> T, EEEX(A)-14,
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EARRIESE DIFEEERI AR L.

RI-TASKBRRFERL.

RREB L URBID, ZNTNE—FLIEER > T, kREH~5O07ILFIL %
RLEFFE LI, RRIDAFIVERL, RRIDAIFILERT).
RTIMKRFERFEZER L.

BRA-1IE, RYEBY YA I, oanFHhry I EREBEY VDAL
TR L. WGIC

N UFOF /X (FE LK. 0) 2KT,
EEMELITTOEEMICHFBRINDENMREIN S,

[0092] AFEBAOFFLWEHRKICENIE, EBXO) . KB@)HATERB)-1THS

EEMELIZTOEZNICHFRINIENREIND ¢
[1£36]

RBB-‘I

(KR,

RIS & DIEAEBRI AR L.

REFIE, KERRF. BREAZBLTVWTHLIVWREHI~507/ILaF>HI
RIWAFILFELE, BREEBELTVWTEHELIWVWI MF U ARV X
FIL (FUFELLIE EROFYTBBRINALIMFS AR, X b
FUTEBBINAEI NS YHAILRZNEFLRIIAFILTI ) TERINLT
METHILRZI)  BREZBELTWTELIVWTORFUAILRZILAF
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[0093]

[0094]

W (EYBFELLRE, X MFSTEBRINATORFSAILRZILAFIV)
FEETRFDAIRZILAFIL (FYFFLLIE, tert-T b F 2 AR
WAFIV) ), BREZBLTVWTHLVWS 707 FILA XD HILEZILA
FILEFFELLE, BREZBELTWTHIWVWS 7O0AF U AT F AR
WAFIL (FYFELLLE, EROFSTERINALS 7OANFIILAFIL
) ) /<& -CH,CONRes-Res-1 (AR, REB L URW L, FENENE—FLIEER S
T. KREFFERBRFRHI~S5DOT7ILFIEFRT (FF L <IE. RIHKERER
F.ROPIFIERT) A, BETIERRTE—HICL>TEBREZAL
TWTHLIVWEERBHBRERERE (FELIE. ERSIYY) 2RI 4R
L.

RzG, BHEZBLTVWTEHLIWRERI~S5OTLFILEFHEL I X
FIL)&EFRL, U

REIB L UR G, BREABL TV THELIVWRERI~S507ILFILFEL
<IE. XFIV)ERT) .

AFEPEO L YIFE LWERICINIE, ERX (DA, XB)ALEBX(B)-1T
HILEMEIZTOERENICHERTINDETH> T, LERNB)-17H,

EARIES & DIEAEBLI AR L.

RE-Ltert-T M EF AR A FILERL.

RZME, BEEZBLTVWTHLIWVWRBRBI~5OT7ILFILEFFEL I A
F)EFRL, WLIC

RE-EB L URHE, BREZBLTWTHELIWVWREHI~50T7ILFILEFEL
IE. XFW)EKRT.
IEEMEITTOEZNIHFEINDENREINS,

AFEBAOFFE LWEBKRICENIE, LEBRX(I)h, KON TERC)-1THS
EEMELITTOEEMICHFRINIEMREINS -
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HsC
_ e
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CH,
(C)-1
(Reh,

EARIES & DIEAEBAIAZR L.

RO-NE, KEEFEXRL.

RE-E, KRERFFAEeEROFTERL, WWIC

BRC-1E, RYEVIAIERRBER) DU I )L (FFE L < I REIAK
FZERTODFEIIRRC-IPERY VDA ITHY., RHAE ROF D DHFEIE
BRC-1DBRVEV DA I THD)ERT)

[0095] AFEBOIFE LWERKICEINE ERBR(D A, KOHAFTRERD)-1THS

EEMELRBTOEZHNICHRINIEIREIND -



WO 2019/189778 58 PCT/JP2019/014042

[1£38]

N RD1-1

\ /

(D)-1
(R,

EARIES & DIEEEBLIER L.

REE, BREZALTWTHLIWVWRERI~S5OT7ILFILHFELCE T
FIV)FLRFBREEZBLTVTELIWRFHI~50 7L AFHILRZIL(
FELCIF, EFOFPTEBRINEINFDAILRZI, SIFIVTI)
TEBRINEI NV ARV ELIZIEEROX MNF2AHIKRZIV)ERT
)o

[0096] AREBOIFE LWERKICEINE. ERBR(D P, KE) D FTRRE)-1TH D
CEMELIETOEZNICHRINIENREIND -
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(R,

RIRIELS & DIEEERRIZFR L.
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REB I VRN, ZNTNE—FLIFEL> T REH~5O7ILFI %
RLEFFLLIE RPIBIXFILERL, REABATFIERL), BUIC
RENKRRFERT) o
[0097] AFBADFFH LWERKRICENIE, RN (D) P, KE)HATERF)-1THD
EEMI LR ZOEZMIHFEINDIEMERIN D -
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RIRIELS & DIEEERRIZ R L.
RFI-IAKFERFERL.
REBIURTD, EFNETNRE—FLIFEL> T REH~50T7ILFIL %
RLEFFZLLIE RS FIVERL, RIATFILERL).
REMNKERRFERL, BT
R71UE. KRRFELEBZT7vREFERT),
[0098] AFEBAOIFELWERKICEINIE, EEXN(DFR, SATFRRXE)-1THB1L
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b AN
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[0099]

AR, UE il oA ERaaR L.

ne1B LT E, TRENRRA—FLEEQ>T, 0F£IE1%2% 0.

X 1B KX L, TRETNE—FLIFEQR > T, -C(=0)-NH-, -NH-C(=0)-
. =S0,~NH-, -NH-S0,-. -0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(=0)-0- 7=I-N
H-C(=0)-NH-(7=7=2 L. ()X H-NH-S0,~TH Y. Xt 1H-S0,-NH-TH 3155, (
PN B EUNIA0TH Y, X=1H-C(=0)-NH-, -SO0,~NH-, -0-C(=S)-NH-, -0
-C(=0)-NH-& 7z I&-NH-C(=0)-NH-T & ) . X' 'A%-NH-C(=0)-, -NH-SO,~, -NH-C(
=0)-0-F 72 1&-NH-C(=0)-NH-TH 2 JE. M (iii) X H-0-C(=S)-NH-, -
0-C(=0)-NH-, -NH-C(=0)-0-% 7= I&-NH-C(=0)-NH-Td v, X'-'H%-0-C(=S)-NH-
« —0-C(=0)-NH-, -NH-C(=0)-0-F 7zIZ-NH-C(=0)-NH-TH B BE &R ) &K
L. BFE LI XTBEUXE, FhEFRE—FIEEL > T, -C(=0)-NH
-. ~NH-C(=0)-&F /={&-NH-C(=0)-NH- (/=72 L. (i) X'2A*-NH-C(=0)-NH-TdH Y
« XUANH-C(=0)-NH-TH ZI8E. HICT(ii) neBLUnHOTHY, XH-C
(=0)-NH-ZF 7z I&-NH-C(=0)-NH-TH YU, XH-NH-C(=0)-TH 2 HEEMR<) %
FL. SYFFLLIE, Xe2p-NH-C(=0)-F 7= {&-NH-C(=0)-NH-%3R L. X*AH*-C
(=0)-NH-%Zz L. I

RTE L ORI, REDNKFBRFERL, RODKBRRFHLBRFHRI~5
DOFIVFINEFELIE, AFILELFIY TOEL)ERTH. Fild, R
BIURN—EICA>THILRZILERT) &

AFEBOLYFE LWERICEINIE BRI A, SHALEREXES)-1TH
IEEMELIBTOEZNICHRINDETH>T. EBR(S)-1/H,

BRI, UE ikl oA ERaaR L.

N1 B LT E, TRENRRA—FLEEQ>T, 0F£IE1%2% 0.

X 1B KX L, TRENE—FLIFEQR > T, -C(=0)-NH-, -NH-C(=0)-
. =S0,~NH-, -NH-S0,-, -0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(=0)-0-% 7=i-N
H-C(=0)-NH-(7=7Z2 L. ()X Hh-NH-S0~TH Y. Xt H-S0,-NH-TH 3155, (
PN B EUNTIA0TH Y, X=1H-C(=0)-NH-, -SO0,~NH-, -0-C(=S)-NH-, -0
-C(=0)-NH-& 7= I&-NH-C(=0)-NH-T & ) . X' 'A-NH-C(=0)~. -NH-SO,~. -NH-C(
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=0)-0-F /= l&-NH-C(=0)-NH-T&H %355, WIT(iii) X=1H-0-C(=8)-NH-, -
0-C(=0)-NH-, -NH-C(=0)-0-% 7= &-NH-C(=0)-NH-T 2 Y, X'-1$%-0-C(=S)-NH-
. —0-C(=0)-NH-, -NH-C(=0)-0-ZF 7= Ix-NH-C(=0)-NH-TH BIEE &R <) &K
L. FE LI, X BEOXE, ThEFRE—FEEL > T, -C(=0)-NH
- =NH-C(=0)-ZF /= 1&-NH-C(=0)-NH- (=72 L. (i) X1eA*-NH-C(=0)-NH-T#H Y
. XA-NH-C(=0)-NH-TdH 3175, HCIC(ii1) n2B L UnHh0THY ., XhH-C
(=0)-NH-Z 7= I&-NH-C(=0)-NH-TH Y . XH*-NH-C(=0)-TH B1ZE%KR<) &
=L, LYFFELCIK X2A-NH-C(=0)-F 7= IZ-NH-C(=0)-NH-Z K L. X®H-C
(=0)-NH-%FR L. WU
R KRERERFER L. ROHDKERRFRY.

EEMELIXTORERZNICHFRINIENMREIND,

[0100] AFRBOFFELWEKRICINIE, LEX (DA, SHATFER(S2)-1TH B 1L
EBYELIZTOEZNICHRTINDENIRHIING -

[1b42]
X2b-1
/Q 22-1/ \
JJrl:rr\xZa-1
(S2)-1
(R,

IR, LEkiklee oRaEaER L.
Xzal&, —C(=0)-NH-ZF 7= [&-NH-C(=0)-% &K L.
X2o-1%, -C(=0)-NH-, -NH-C(=0)-F =l3-CH,-%E K L. HIC
22E, CHEZINERT (2L, (DIZHNTH Y. X' H-NH-C(=0)-TH
2mE. BLG(I) DCHTH Y, X' D-CH-TH BHFEZMR< ),
[0101] AFBOFE LWERICEhIE, LRI P, SHTFRR(SI)-1TH B
EMELRTOEZNICHEINZEIREIND :
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[1£43]

(S3)-1

(=,

AR, DERL2E OEEM &R L.

R B LU L TRENR—FLIFBEAL>T, 1FLE2%25R L.

X1&, -C(=0)-NH-, -NH-C(=0)-, -NH-C(=0)-NH-Z 7z I&-NH-CH,- (47 L <
&, -C(=0)-NH-)ZFR L. WL

ZE, CHEIEBNERT (2L, (DZDNTHY, X TH-NH-C(=0)-, -NH
-C(=0)-NH-F 7 l&-NH-CH,-TH 2 35E. LG DNZHNTH Y, n='Ezidn
DI THBHEEERRS))
[0102] AFEBAOFELWEKRICEINIE, EERN(D AR, SHATFERR(SE)-1THB 1L

BMIIE T DOEZNICHBRIND BN RMING :
[1b44]

X53-1 X5b—1

e S

(S5)-1
(Reh,
AR, UEREL2E DREEMER L, HTIC
X1 5 £ XS, ZNERE—F A lERA > T, ~C(=0)-NH-, -NH-C(=0)-
F o IENH-S0,~ (2 L < K. X5oh-C(=0)-NH-3 7= IE-NH-S0,- T Y . X A8=C(
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=0)-NH-F = 1Z-NH-C (=0)-) 53K ).
[0103] AFBOFE LWERICEINE. EBRO)F,. SHATER(S6)-1THB1b
EMELIXZTORZEMICHFRINZIENREIND

[1645]
Aot A
(S6)-1
(=,

BRI, DELkLl2e 0AERA AR L.

ntUE, 1F7=F2%2%K L.

Arsid, NUTPY—=IIAI, ZFYBTTY—LIAII ESV—ILTAIL
FFTIVTANELEETIRSE RO DY UM ERL, WTIC

&, —C(=0)-NH-, -NH-C(=0)-F 7={&-CH,-NH-Z &3 (/=72 L. (i)nF'A%1
THY. At PESY =DM NFELEEFT IS ROBEY YDA LTHY.,
6-1H%-C (=0)-NH- % 7= |&—-CH,-NH- T H BI5E &R <)) &

[0104] AFRBOFFLWEKRICINIE, LEX (DA, SHATFER(S-1THB1E

EBPELIZTOEZNICHETINDENIRHIINSG -

[1t46]
7-1
A
n7-1
(S7)-1
(AR,

/&%7%‘3: L! ifn_‘ith @%I:l = HM_L%%E L/
X7, —-C(=0)-NH-Z 7= I&-NH-C(=0)-%FK L.
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[0105]

[0106]

THETER L, TS

HE. S, S0F A 1dS0,%25K7 ),

AFBPOFE LWERICENIE, EER(DH, SHTFERR(S8)-1TH B
EMEL BT OERZNICHETINDEIMRERIND -

[1647]
EKX%L/\T;N
2N
N X 8b-1
(S8)-1
(e,

AR, LEELee oA Ea AR L.

Xealfg, -C(=0)-F /= id-CH-EFK L. WHIC

Xe-g, A, -C(=0)-, —CH,-F /=I&-CH(OH)-&%KT),

AFEBAOIFE LWERICEInIE, ERBX(D P, SHTFRERES)D-1TH 2L
EMELRZOEZHICHBINIENRHMINDG ¢

[1£48]
9-1
E{/ \Tr/AK\
(S9)-1

(X,

BRI, UEklee 0EAERM &R L.

Arslig, MY TY—IUIANERLIEAFYY LTI ERL, TV
UL, CHFE/ENHERT (L2720, (DA RN TY—=LIMILTHY,
SIPNNHTH BHBE. BLTGDAIDRAFHY =TI THY., I9HCH, T

H3dHEEEMRL<)),
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[0107]

[0108]

[0109]

AFEBOFE LWERICENIE, EER(D)H, SHTFERR(S10)-1TH B 1L
EMELRBETOEZNICHFEINZEMEHRIND

[1£49]
O O
&H/“\/z‘&ﬂkﬁ)x
(510)-1
(A,

BRIE, LE Rl oREeEMI =R L. WU

23, 0F/IFNHZSRT ),

AFEBOFF LWERKRICENIE, £ (D H, SHATERGCIN-1TH 3L
EME BT DOERZNICHETINDEIMRERIND -
({6501

X b
X 11a-1 /jZ:/ b
-

(S11)-1
(Krh,
BERIE. UEiklee o5 &R L.
Xvetig, -C(=0)-NH-%3R L. WIC
Xt -C(=0)-NH-ZF 7 1£-C(=0)-% &7 ),
AFEBOFE LWEBRKICEINIE, EER(DH, SHATFERG12)-1TH B 1L
BYMELRZTOEZHICHBINIEIMRHBEINSG ¢
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[1651]

X12—1 2123—1 2120-1

7971/ A4 \Z1zé \J’H]

(S12)-1

(k.

AR, LEEL2E OREAEaER L.

X12g, -C(=0)-NH-F 7z 1&-NH-C(=0)-& &K L.

2z CHE 2 ENHAER L (272 L. X2TH-C(=0)-NH-TH Y, 2121 HNHT
HDHFEER).

20 CHE/WE0ERL (2L, 22 ANHTH Y, 22 50TH BBE
BR<). MU

23, BEFLEBOERT (LEZL. (DI2H0THY., 1= H10TH S5
B, BLTGNI2DNHTH Y, 12 D0THIBEERL))

[0110] ARBOIFE LWEBKRICEINIE, LR (DA, SHATRAG1)-1THs1t

BYMELRZTOEZHNICHBTIN BN RHBEINS ¢
[1£52]

0O
E/HXHM?3-1
@)

(S13)-1
(R,
ERRIE, LEldl e OREEMERL. BT
nE, 0FLIF2%5KRT),
[0111]  AFEBOFF LWERICENIE, ERBX(DH. SHATER(S16)-1TH 21t
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[0112]

[0113]

EMELRBETOEZHNICHFEINZENMEHRINDS
[1653]

16-1  y16-1 16-1
//\»/Z X Ar
Eﬁ Tvrm1

(S16)-1
(e,

Wi, UEmEles ORARMERL.

nsE, 1FLE25K 0.

6%, EA. CHE/~IX05K L,

Xk, —CH-0-F /= 1&-C(=0)-NH-%3R L. TIC

Areig, MY TPV —=IUIAI, TFHITY=UIAIILFELIIESY -
TANERT (L. (DXH-CH-0-THY ., Arshid FHIT7Y— LY
ANWNFELEESY =T AILTHDIGEE. BLTGDINEHPNTHY ., XEH-C

(=0)-NH-TH Y., ArETHRAESY =TI THDIBEEHRL))

AFEBOFE LWERICENIE, EER(D)HB, SHTFERREIN-1THB1E

EMELIRBTOEZNICHFEINZENMEHINDS
[1654]

fﬁ X171
N
17-1 #f

(S17)-1

(=X,

&‘ﬁlfi L1i7\_‘i|_2t®%u|:|umi75:§‘=€b
N &, 1FELIE2%RK L, WWIC
X7, -C(=0)-NH-%#3%7) .,

AFEBOFF LWERKRICENIE, £ (D HP, SHATER(S18)-1TH B 1L

EME BT OERZNICHETINDEIMRERIND -
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[1£55]
%a [18c-1 bwa1n
( m%}w/ \f
O
(S18)-1
(=,

EARIE, UELRLEOBEEMERL. BT
nelg2aK L, n®E2E KL, ne R ERT),
[0114] AFRBOIYFFE LWERICINIE, LEBR (DA, L' L TLAR(A) (5F
FLLIE, RAD)TRINZEAERL, HOSHARGS)TRINDZETHS
. EEMELEEEFOREENICHFEINDIETH > T,
RIECZ (A) R,
RIDKERFERL, RRELURSA, ThENWE—FLIEER>T. KEK
BI~5D7ILFLERLEFELLIE. RRAEXFILERL, RRAIFILERL
). REAKERFAERL, BRARYEY I A ERL, nMd0ERL, B
Iz
EIESEACIDLEN
B L UNtAIER L, XeBLUXHA, ThENWA—FLIEER>T, C(=
0)-NH-Z /= 1Z-NH-C(=0)-%3R L. RepKEBEFAERL. RPAKEEFERT
LEMELITTOREZNIHFEINDIENREINDS,
[0115] AFRBOLYFFE LWEBKICEINIE, LR (D H, L' LA (A) (57
FLUE, XA FLIFAS))TRINZEERL, HOSHRAS)TERIN
2ETHD. LEMELIETOERZNICHEETINDIIETH> T,

AIEER (A) A,
RIDKREFEFZERL. RREITRD, TNENRA—FLEEL T, KR

BI~50F7NLFNERLEFELIE RRAEXFILERL. RBEIFILEZRL
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[0116]

[0117]

)e REHAKERFERL, BRABRYVEV I AL ELRES /AT LAY IS
HRL. nAF0ER L, WUIC

IEGEACIDL N

nedBS L UnH 0% L.

XeB LUOXPE, FENETNE—FLIEEQ > T, -C(=0)-NH-, -NH-C(=0)-F
7z 1&-NH-C(=0)-NH- (3FZF L < I&. -NH-C(=0)-F 7=I13-NH-C(=0)-NH-) AR L (
7272 L. X2h¥-C(=0)-NH-ZF 7= 1&-NH-C(=0)-NH-Td Y . XPH-NH-C(=0)-F /=&
-NH-C(=0)-NH-TH 2B EER < ).

REAKBREREFERL. ROAKRRFERT.
LEMELIZZTORZNITFEINDZEMRHINS,

AFEPOLYFF LWEBKRICINIE LEEXNOH. LBIULAR(A) (57
FL<IE, RADFLIE(A15)) TERINZEEERL, HOSHR(S)TRIN
2ETHD. LEMEIZZTOEENICHEINZETH> T,

EIEGEN LR

RODSKZRERTEFR L., REBIURRHY, ThThE—FLIFER>T, kFHE
BI~5D7INFILERLEFFEFLIE RREXFILERL, RREIFILERL
)e REHPKERFERL, BRABRVEVIA L ELREY S VI ILERL
« NAF0ERL, WIS

AIEc = (S1) AR,

neH L PneA1 &R L,

Xes L UXeD, ZRENE—FLIEEQR > T, -C(=0)-NH-F /= 1Z-NH-C(=0)
-ERL. LY

RAKBRERFERL. ROAKRRFERT.
LEMELITTOREZNICHFEINDIENRHINDS,

AEBOIYFFE LWERICENE, LB A, UL TR A) (5F
FLLIE RADNFLIEAL))TRINZEEZRL, MOSHR(SI) THRIh
PETHD. hEMFELIZIZTORZMIHFEINDIETH > T,

RIEEZ0 (A) AL
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[0118]

[0119]

RODNKZRERTFERL. RRBIUREA, ThENRA—FLIEEL>T, K%
BI~5DTILFILERLEFFELLIE RRBAFILERL, RRAIFILERL
). REAKERFAERL, BRARYEVY AN F LG 7aF7ILAvSAIL
HRL, nAF0ERL, WTIC

RIEC (S3) A,

B L UNH2% K L, XBHN-C(=0)-NH-%ZFR L. ZBHANERT,
EEMELIXTOEZNICHFRINIENREIN D,

AFEAEO L YIFE LWEBRICEINIE. EERXN(DA. UL TLAR (A) (57
FLLIE, XA FEAIF(AD))THRINZELEFRL, MOSHAR(S3) THRIN
2EHTHD. bEMELITTORZNICHFRINDIETH> T,

AIES = (A) .

ROAKZRERTEFR L. REBIURRY, ThThE—FLIFER>T. kFHE
BI~5D7ILFNLERLEFELLIE RRAEXFILERL, RRAIFILERL
). REPKEZERFAERL, BRABRYE UM N ELEY a7 LAy IAIL
HHRL. nMI0ER L., HIC

AUEE = (S3) |,

B LM ER L, BH-C(=0)-NH-%Z5R L. ZBHCHEZKRT.
EEMELIZTORENICHRINDIENREIN D,

AFEBOLYFE LWEFICEINE EEX(D P, LBLTLAR(A) (37
FLLIE RAN)TRINDZEERL, HOSHAR(SO) TRINDZETHD
AEEMELIZTOERENICHEBRINDETH> T,

FIEEEMGILER
RIDKREFZERL. RREITRD, TNENRA—FLEEL T, KR

BI~B5D7ILFILERLBFFELIE. RREXFILERL, RBAIFILERL
). REAKFZEREFERL, BRABRVYEV AL ERL, nMI0EFRL, T
I

AIED T (S6) A,

NfA1%ERL, A AFH I TV —IIUMILERL. XSH-CH-NH-%23R T,



WO 2019/189778 72 PCT/JP2019/014042

[0120]

[0121]

[0122]

EEME R ZDREZNICHFEINZEMRHEIND,

AEBROLYFF LWEKRICEINIE, EBRN(DF, LB LA E(A) (1F
FLE XA TRINBEZRL, HOSHR(SB) TRINBETH D
AEEMI R T OEZMICFEINDIETH - T,

AUEER (A) HA,
RIDKREFERL. RREITRD, ThENRA—FLEEL 2T, KR

BI~50T7NFNERLEFELIE, RREXFILERL, RBEIFILERL
). REAKFREFAEFRL, BRABRYEV DA )L EFRL, nMd0axFx L., W
I

AUES T (S6) A,

AT AR L. ASAS RN Y PV =LA L EKR L, X5H-CH,-NH-% K7,
EEMELIXTOEZNICHBRINIENREIND,

AFEBAOLYFE LWEBKICENIE, ERERN(D A, UELTLDR (A) (77
FLLIE, XA EAIEMRD))TRINDEAERL, HOSHAR(S6) THRI N
2ETHD. LEMELIETOERZNICHFRINZIETH> T,

AU (A) .

RODKZFERTERL. RRBIURRA, ThENRA—FLIEEL>T. K*
BI~507IFILERLFFEFLE, RREXFIILERL, RREIFILERL
). REAKERFAERL, BRARYEVIA N FLREY7aF7ILAvSAIL
HHRLU. nME0ER L, HCIC

AuEET (S6) A,

AR L, ArBFFH I TV =TI %KL, XH-C(=0)-NH-%23K T

LEMI LB ZTOREMICHFEINDENMERIN S,

AEBOLYFF LWERICEINIEL, EEBRN(DH, LE LA (A) (1F
FLLIE RANFLIZAL))TRINDELEZRL, MDOSHR(S6) TRI N
2ETHD. LEMILRBZTORZENIFHFEINDETH> T,

CIEGEAGILR
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[0123]

[0124]

ROASKFRERFEFR L. REBIURBY, ThThE—FLIFER>T, kFE
BI~5DT7ILFINERLEGFFELLIE. RREAFILERL, RREAIFILERL
). REAKERFAERL, BRARYEVY AN F LG 7aF7ILAvSAIL
HRL, nAF0ERL, WTIC

RIEC (S6) A,

A2 KR L. AN Y 7Y=LV L ER L, XH-C(=0)-NH-E KT,
CEMELIXTOERZNICHRINIENREIND

EEM(D)OERZNICHRINDEIE, FIAEEZNICHRINZBANE
RBE. PYVEZVLE ABTIVAME TI/BANESEEET
%, EEM(D)OERZWNICHRINIBMAMNES LT FIZIXIEERE. &1t
KEREEIE. MBRIE. WMBERIE. V) VEBIES OMEERIE. FrERIE. > 1 VERIE.
LA VR, TIVBRIR. VI VIR RERERBIE. X5V RIKRVEERE
LOARBIEENI BTSN, E2MNICHFBRINIERBES LTI AIxIL,
FTRUDLIE AVILEBEOTIAVEEE. TRV ULIE. ALY
LEZOTIHY) THEEEBE. 7II =V LR, MNESEIBF LN, EP
BICEFRINZ TV EZVLBELTE BIZE FYEZDL, TR A
FILTVEZDLEDENZEF SN, EFMICHFEINDIEBHT I VAME
ELTR. BIZIE. BIRY Y, ERYISVEDORIMENRBITF O, BEH
ICEFRINB 7 I /BB E LTE BRI, YUYy, JYS v, 7=
WTPSZy, PRIASEVE, T4 I VBBEOMMESETFONS,

AFEBOLEYIE. REFNEHICEE ST, MENAREN., £EY
EZHTTOREMN. ERICHT2LLME,. EEERDELIEIPADEBES
R FHEICERINDZSHRAFTMEEDIBIDE LR ERULDERIC
DWITHFEFLWEEEZE T 2LEMEREKT 5,

[0125] L&Y (1) OELEE

RIAEED (D OREEICDOWTEHRRY %,
BHE. ULFIKRIREEICEVWT, EELALENZBEEZDORGTTEL
TENFELRBBERELEERET 2DICTNETRIZE, BREHILETERS
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N2REZEDEASIOVOREFZEMFZAE. TO709747 - JL—TR -4
VoA —H=v Y -t XE3RR(Protective Groups in Organic Synthe
sis, third edition), V) —>(T. W. Greene)Z. John Wiley & Sons Inc.
(1999 FICRBBMO A EIFEZAWVWR  &ICLY, BMNLEMERETZ I &
NTED, T, BEKH U CEREEAFORBIZDIEFZEAD I &
£ETED,

g EEMODI5. YAV RICHEET 2L FLIEL0EREEER
T2 EMOEEERICDWTERET 5,

[0126] [&EX1]

KA DS5, RRADNRRATH> T, n*H0THZEEBEER L. (DK
REICHNRF LS LIcibEW(a-10), (i) EIREICT I /A LE
IbEa(a-14) B LG FEERICNOT Y EE Llba(a-12) &, T
DIRICHVWRET S ENTE S,

[1£56]

A8 _@,NH;
Z (a-a2)
a-3 R‘“ ci RA3 (@-5)
H H

I
(a-1) (a-2) (a- 4)

RA‘ o o
e 0 (@ o R
R
N R Loy nga N RA2 A5m IH6 RAS
RA3 0 RAY 0 N"RA? N7 RAZ

(a-6) (a-7) RAe’g’O RAY

N°z (a-9) (a-10)
X F
(a-15)
”°‘B Ti29

T I%87
OH

NO. NH.
1 2 2
X HN HN
RAT Tigs RA1
HN RAs_:\ ——» RAS
RAT FNNTRA2 N RA2

Res—
NN RAZ RAY O RAY O
RM»&O (a-13) (a-14)
(a-12)

(A, RY, R, RRBEIURSIE, RISBERATFTHY., XigNOFvERL, RM
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

ERTILFILERL, BRAIBR Y EVY VA LFERLIE) VI L ERL
. PIEBI A IEtert-F b F 2 ARV (Boc), Ry TIAF AR (Cbz
) A REIRVYIIL(PB)EDT I VDREREERT)

(1)

It&¥(a-2)iE. &YW (a-1) B LV0.001HE~0.5HE0OT 7V LfE%E
. BEH 20CERAVWRABROHROBEDRE T, SR~ 1208FE R I B
BZEICLYREBETDHIENTES,

OV LfRES LTIE. BIZIENYR(MN) 72 ZWVRRT 14 V) AIKR=
WKREOQV I LERHITONS,

A LT FIZIEFT S ERATSV(THR), 7R M MY UELH T
b, INLIFEMTEALIBEELTAVWSIENTE S,
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[0780] {LEM(D) T/ ETOEZMICHFEINDIER. TOIITERTHRETS
EEHRETHZD. BERBOERRAE LTRHIDZONMEFZ LW, Fk
C ENLEREFNIE. BMILEA FELIRBALERBINZHDTH D

[0781] ARBRICHALZERRAIL, FEEND & L TEEH(D T £ 0ERZENIC
HABRINDEEZERT, TLIFERDMDERDIODEIRD & DRED
ELTEBETEZIENTED, T, TNOHEERFIL, FEERSZEFEHN
ICHFBE SN2 —RBILIETNULOBEEWBIZIE. FRF, BH., BEHE)
E—HEISEE L. HEAFORMABFICEVWTLILAONTWBRERDAEIC
FUYBEIND,

[0782] #KEEEEL TR, BRIRLEREIRNLBLEDEZFERTEDHIEXLL
 BOFRE, BIZIEHIRREOIBROEZDHIFLENTE S,
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[0783]
[0784]

[0785]

[0786]

[0787]

[0788]

BEREE LT, BIA A, FRFAENETFSND,

ROKSICEL R, FIZIXRFEE. ABESOEPE. BWEORESL
ZFT7) VBT IR LEORRE. e ROFLTOELELO—ZFED
HERSEERVWTEETE 3,

FROREGICELE R, FIAISERFIEE. BAR 7T ROBIRELIEE
KETRUERRDBEBEBREOFRAEZ LIEBREEAVTHETE S,

(D) FEZOREMICHBAINZIEORSES LR SEHIE. &
S5WE. BEOERH. FE HRIRNIEROMES LRBEBESICLY
BERZH. EFRODOBE. RA—AHKY, 0.01~1000 mg, #FF L < (0.
05~100 mgDEE T, 1HIEAWV LEEKRST 3, #IRNIZESEOIHFRFOHR
BEDBE. RA—AHT=Y0.001~1000 mg, 1F=Z L < (150.01~100 mg% 181
OV LEER¥EST 2, LIMLADS, ChoBRSESLCIRSEHUCEL
Ti&, BIRDOELX DERBICLYEET 5,

AFEBEORDEKICENIEL, &YW FLIETOEZNICHEEINDIESE
BEUEEMRYIRESIN, COEEERMICIEEFESATVWTE L,
AFBAOERMERMIE. LEEXRHAERARORESRE, HEBEEELT
Auwond, . ARAOERERMICEENTH LIWEKR, LREEE
HWEEBERIC, BRA. BF. BRAETHoTEHELWL, IHIC. XEBOD
EERMEERMIE. FFELCIE, BETABEET2HIC. NADBEEZLIZT
BED7=HICE AV ON, LYIFELLKIEDADBEILIEFHDIDHIC
Auwbonhad, TIT. FREIF. EEOMBILIETOEMENEIED RA
HELIGEEEEREMNICHVLIE D, FLETOLI ABEBIELIETOE
MENBIROREZBEIEDZEFEEWVWD, UTOFHICBWTHRKT
Hb,

AFEBPORDERICENIE, EEWMDELITTORZEMIHFEINDE (
FFELCIF FHLFLIGEELRZEDNDEWLREDLEM(D FIEZFDE
BHICHFRINGIE) A, RREFFEFLLIE. ThEMLRBETIRR)ICES
T2 EEBUHEILIFHAENIREING, TORKICIE. AUAD
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[0789]

[0790]

[0791]

[0792]

[0793]

[0794]

[0795]

[0796]

[0797]

FEMEEEINZD, BELLIFATH S, UTOHRICBEWTHEKRTH
%, AFEPOBEILIEFHAZEIE. FFELLIE. BETEZBEET 270IC
 FREEDPADEEE LLIEFHOLDICAVWON, LYFFELLLIEDAD
BEZLIEFHOLOICAVLN S,

AEPBOBDOERICEINE, EEELTERT 200D, &M FLE
ZTOEZENIHFBEINZENMRBEINS,

AHEBORDEKRICENIE, BETHEIERT 22HD. £EHNAD
SBEL LIFFHICERT 200 (IFFELLIE. NADEBREILIEFHIC
EAT2H0) . L&D FLIEZTOREZNIHFEINZIENMRERHEIND

AEBORDOREIRKICENIE, BETAEBEET 270D, HEMNADEE
ELLEFBDOREDOD (FELLIE. DPADEBERELIEFHDOLOHD) EF
OEEDLHD, LEWM(D) FLIFZFOEREMICHBEINDZEOFERANRES
ns,

AREBORDOREIRICENIE, BETEBEET 270D, M ADEE
HELLEFBHDOREDOD (FFELLIE. DPADEBERILIEFHOLOOD) . b
B FBZOEZNICHFEINIEOEANMRHEIN D,

AFEBORDERICENIE, EEWMD)ELITTORENIHERINDIES
EMRSE LTEATIERN REIND,

AFEBORDERKICENIE, EEWD)ELITTOERENIHERINDES
ESRSE LTEET . BETHSHEAIEPADOFTHE L IEEEH (
FELLIK DPADTFREHITHEESR) PREINS,
it

PR, ARBAEEMHOICLY X 5ICREMICHIAT 24 ARBEOEHE
INSDRBEHICREI NS H D TR,

EEMIDS>5. KRN EMORBERICOWTERAICEY BEHEB
ICERBAY %,

[EA5&f11] MR EFPEHEMNR
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[0798]

[0799]

SU-DHL-4#lA2 (Code No. ACC 495, Deutsche Sammlung von Mikroorganisme
n und Zellkulturen GmbH) (&, 37C., REEH R A v F a1 R—%H —(95% air, 5
% CO) =AWV, HIRE10 volhe 22 BD3EEMEY S RBIRIMIF(FBS : Code No.

10099-148, Thermo Fisher Scientific)B L UVHIBE volbhERBEDR=
VAN TN AT VBT (PS: Code No. 15140-122, Thermo Fisher
Scientific) %Z¥#H0L /zRPMI1640%51 (Code No. 11875-093, Thermo Fisher
Scientific) THE L7/, 20-40 nLOBFE TI1X10° cells/mLEIF DHAFTIRE
RO LI, BI2EOBERTHEA L.

#2 | 7 SU-DHL-4#fE % EBF #2384-we LL S L — k (Code No. 781182, Grein
er bio-one) (2000 cells/wel ITHERE L /=, #ERERIC, 37C. KEAR1 >
FaANR—4 —RNTI8~2FEFINEE Lz, RIS, BRIESHODI, 0.1F7130
.01 mmol/L DMSOMSME% FA%SL L. LEBFBSEPSA ST RPUI16405Ethrh THIBRREE
D200FICIRD & D ICORBEDFIRRIEER L. &V T ILICI/2008 8550 L
Too T DKE. DMSODHIREEA'0. 1 volh& 02 £ D ICHHE L, HERILAYME
W&, 37C. REBBHARA VFaR—H—ATIFETE L2, RIS, &Y
TV, ) VEEREEIRRIREK (PBS) T2E X 2 I134EHFR L /=Cell Counting
Kit-8 (Code No. CK04, DOJINDO) j&¥%&%0.020 LY > HML 7/, 37C. &
BAZAVFaR—9—RNT2~-3FEEERIE I, SpectraMax 340PC(Mole
cular Devices) &\ T, JRFR450 mmic BT B|MAEERELE, UTORX
L&Y, HMREEFHEESRZEH L, OUOHMBEEFHEEXRERNTHREEMOD
IR (IC,fB) 28 H L/,

HiRREfZRRER (%) = 100 - (A-B)/(C-B) X100

A: WERILEMERMUIEY T ORASE

B: MifB&ARMLAN >V TIILORKE

C: EBRIEEWMERMLAN 2D TILDIRAE
ZOMBRIE. UTORICRTEBY THo7,
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{t5HES SU-DHL-4 F#lRAEFRESR IC, (umol/L)
la 5.21
1b 1.78
le 7.85
1d 38.0
le 39.8
1f 4.78
ig 10.6
1h 0. 27
1i 0. 54
1j 33.1
1k 0.55
11 0.04
1m 0.53
In 0. 49
lo 3.18
2a 2.12
2b 1.52
2c 29.1
2d 26.6
2e 16.3
2f 0.23
2g 0.63
2h 0.03
2i 1.84
2j 0.36
3a 0. 04
3b 0.18
3¢ 0.11
3d 0.11
3e 0.12
3f 0.33
4a 0. 45
4b 5.87
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4c 4.03
4d 13.0
de 0.34
4f 1.19
ba 2.15
5b 39. 56
5¢c 63. 60
5d 0.67
be 5.93
5f 24.73
bg 2.53
5h 0,12
51 4.49
5] 0.08
5k 7.48
51 36.95
5im 0.59
5n 8.83
50 0.14
5p 2.68
5q 0.11
5r 1.78
6a 0.89
&b 0.10
6c 0.83
6d 5.08
Be 4.31
6f 0.11
6g 0.31
6h 0. 003
61 0.11
6j 0.13
6k 0.15
61 0.35
6m 0.12
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6n 0.13
60 0.14
6p 41. 54
6q 0.45
7a 10. 83
7b 1.51
Te 7.00
7d 25.87
Te 20. 42
7f 3.20
7g 7. 56
7h 5. 47
7i 0.33
7] 63. 96
Tk 0,62
71 0.28
Tm 20.30
n 13. 86
To 1.15
Tp 0.79
Tq 0.24
Tr 0.38
8a 0.87
8b 13.90
8c 0. 26
8d 0.14
8e 0.20
8f 1. 14
8¢ 0.01
8h 1.14
8i 2.69
8j 0.50
8k 0. 26
81 0.04
8m 0.11
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8n L. 17
8o 0. 49
8p 14. 99
8q 19. 01
8r 0. 47
9a 1.68
9b 3.18
9c¢ 12. 36
9d 0.93
9h 7.16
i0a 2. 40
10b 0. 60
10¢ 0.13
10d 3.42
10e 3.59
10f 0.92
10g 1.15
10h 0.35
10j 1.73
10k 0.93
101 1.08
10m 30. 87
10n 0.01
100 1. 48
10p 47. 49
10q 9.88
10r 9.16
10s 21.69
10t 26. 33
10u 15.92
12a 1.01
12b 4. 36
12¢ 0. 56
12d 34,92
12e 73.65
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12f 0.42
12g 31.08
12h 3.92
121 3.68
12 17. 40
13a 0. 49
13b 3.50
13¢ 7.36
13d 1.19
13e 3.33
13f 11. 62
13g 1.70
13h 0.34
131 3.37
13 0.31
14a 0.04
14b 0.12
l4c 0.34
14d 0.16
l4e 0.26
14f 0.31
l4g 0.03
14h 0.34
141 0.03
14 0.74
14k 1. 80
141 0.60
14m 1.45
14n 0.05
140 30.87
14p 1.27
149 0.17
l4r 1.47
14s 2.20
14t 1.17
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[0800]

[0801]

[0802]

15a 0.34
15b 1.07
15¢ 0.30
15d 0.16
15¢ 33.97
15f 0. 04
15¢ 5.03
15h 2.32
151 0.88
15j 0. 52
15k 0.32

&9 1 2557. 75

b &Y 2 >10000

BED& SIS, BEBRIEEMICRRINDZARBDO/ILEW(I) &, SU-DHL-44A
IS LT BWHREFEEWRER L, . ZTOBEEXRIE, /KO
LEBIEEMN B L T2 b, EBDMCEMN oz, /> To AFEBOLEM(D
&, DPAETFHELITEETZEHODICERTHZ ZENMbh > .

BH. BIEEW & 1E. BFEFX#Ei2iCexample 14& L TERBEINTWS 1L
EMTHY. EBRIEEW2E E, FEFEXHESICNTIE L TREINTWBEEY
Thd, ZLHBEEWIE. ThThORFFXMICEHOAEICE > TERL
. AERBRICAW,

[SE&{I2] MYC mRNAMD FIRHN&EIRHR

SU-DHL-4#fifai%. 37°C. KEEH R A > FaR—4—(95% air, 5% C0,) %=
W, IBE10 vol%E B EBOFBSHE L UIIBRE volhE B EDPSERML
7-RPMI164035tth T1E&E L /=, 20-40 mLDBIET1X 10 cells/mLLA T DHARLE
EAERDELDIC. BIC2EOEMRTHEA L 72,

12 | 7= SU-DHL-4#fE % 3EEF46-we L L 7L — k (Code No. 140675, Thermo
Fisher Scientific)(C6X 105 cells/wel | CHEFE L=, #BREKIC, 37C, REE
AR VFaR—9—RNTIB~26BFFRNEE L, RIS, WRIELEHDO0.1 m
mol/L DMSOSAR % SH%EL L. _LE2FBS&PS%E ¢ RPMI164055 A THIBRE (D200
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[0803]

[0804]

[0805]

BICRDEDICHERL. BT TILIC/2008EHR/MM L7z, OB, DMSODKR
EH0.1 volk&md L ISR L, BREBRILEMZRME. 37C, KEHAX
AVFaR—9—RNTORRIEE L 1,

RIS, BODBEEZ L THIREZEIN L. mRNADIMH ICA W, HlIREA S DmRN
A 1%, Maxwell® 16 LEV simplyRNA Purification Kits(Code No. AS1270,

Promega) Z AW\ T4T o7, mRNABIR 7’00 h JJLIdF v MR DX —H—#2E
ZOMINICR>TITo T

MUY L 7=mRNA 0. 001 mg% SuperScript IV VILO Master Mix with ezDNase En
zyme (Code No. 11766050, Thermo Fisher Scientific)iZ &k W cDNAJL L 7=, cD
NABIEF v MRS DA —H—#E O b 3JLICHE> T, 0.020 mLO RISHKH

T1T\L. GeneAmp® PCR System 9700(Applied Biosystems) &\ =, cDNAJE
L7t > 7L, RNase Free Water (Code No. 10977-023, Thermo Fisher Sc
ientific)%0.180 nLiRMNT 2 Z & TIMERRL, TV PN IA LRI XS
—tEE R (qRT-PCR) ICFB WM oo qRT-PCROMREFRRFICIE. DMSO% BRI S

M & U7=cDNAH > FILIC, RNase Free Water%0.08 mLiiNd % 2 & THEFR

MUK, IHICEBEMICOERRE2RERL, 203V Y TV ERERAY v
T & L,

qRT-PCRICIX. LATFDEHZEA AW /=, TagMan Gene Expression Assays, Inv
entoried(Primer probe: Code. No. 4331182, Thermo Fisher Scientific, A
ssay ID: (i) MYC: Hs00153408 m1, (ii) ACTB: Hs01060665 g1, (iii) GAPD
H: Hs04420697 g1, (iv) HPRT1: Hs02800695 m1), 2X TagManR Fast Univers
al PCR Master Mix, no AmpEraseR UNG(Master Mix: Code, No. 4367846, Th
ermo Fisher Scientific),

Primer probe(0.001 mL). Master Mix(0,010 mL), 7K(0.004 mL) B L UL
ERDFIREHCDNAY > 7)1 (0,005 mL) &84S L. oRT-PCREEAT% 1T > 7=, aRT-
PCREZATIX. QuantStudio 7 Flex(Thermo Fisher Scientific) F /(37500 Fas
t Real-Time PCR (Applied Biosystems)#FH\WT, FastE— RTCHIEL. £
Ml WCEBRFORREIL., NIVAF—EYJEEFE LT, ACTB, GAPD
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Ho HPRT12EE L. UTORTHIET D &ICLY., #ERIEEY%100 nmol/
LOEE TER Xt/ & X OMYC mRNAD FIRINEIE (%) # & L 7=,
IEL7MYCHRIRE = A/B
A: WCHRIRE
B: ACTB, GAPDH# & TPHPRT1DHIRE MAERTY
BERDOEZRAVWT, HRIESMERMURN 5727 TILICKH T ZMYCHKIR
MHREUTORTER Ui,
MYCZEIR %ISR (%) = 100 - C/DX 100
C: WERIEEMERM LY TILOME LANCRIRE
D: WERILEMERMUAN >/ ZILOBIE LIMCRIZE
[0806] ZD#ERIE. UTORICTKTEY THoT,
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8g 96.
8] 97.
8r 96.
9d 98.
10b 96.
10g 97.
10k 97.
12a 98.

[3&17]
fLamE s MYC mRNA FEBIHUHZE (%)

la 96. 7
1b 98.4
lc 97.3
1k 98. 6
11 98. 5
2d 80.0
21 98. 6
2h 98. 2
3a 98. 1
3e 98. 3
4a 98.4
4d 98. 3
e 98. 4
5d 97.5
5h 97.3
9j 96. 8
g 97.2
5r 96. 7
6h 97.2
bk 97. 0
m 97.0
Th 97.5
70 97. 4
p 97.9
7q 97.4

6

2

l

0

6

2

0

5
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[0807]

[0808]

[0809]

12b 97.8
12¢ 97.8
121 97.9
12h 96. 5
13a 97. 6
13d 97.2
13h 97.4
14a 97. 1
14d 97. 4
14e 96. 7
141 97.3
14p 97. 6
15a 97. 6
15d 96. 9
151 97. 2
15k 97.4
tegibam | 61.7
B G 2 377

MED&LSIC. BBRIEEMIKRRINZAFEBOEEM(I)IE. MYC mRNAD
FEEEBRIE L, o ZTOMHEIRGE, ANMOLLBRIEEM B L2t
N FREMNMCED o, o T ARBPOELEM(DIZ. PAZFBEITAE
BT 2HICERTHZ &N Dh o7,

BB, LAY & iE. BFEFX#Ek2iCexample 14& L TEBEINTWS L
BYTHY., LBIEEW2E I, FEFXXEICNTIE L TREBEINTWSIEEY
THd, ZEREEYE. TRENORFFXEICEEH DO A EICKE > TERL
 AERBRICAW,

[E45&f513] SCID< 7 ADLBCLAKSU-DHL-4 FRABE T IV ISR T 2 MEBMHR
PBS&matrigel (CORNING Code No. 354234)%1:1 ICRALAARICES L
721X 107 cel LsdDDLBCL#kSU-DHL-4(Code No. ACC 495, Deutsche Sammlung vo
n Mikroorganismen und Zellkulturen GmbH) & HEMESCID~Y 7 R DIERAIE T IC
BHEL, %iEI8H%E. AESLCESREZAMEL. UTORICL Y ESEHE
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[0810]

REeEHRER SROTHEEARIAFICADS LD IC2H=b)ICHEDITEE
L7, BT LTRIEICIE, E-workbook software(ID Business Solusio
ns) & A\,
(EEEE (m) ] = (EEORZE (m) ] X (EEOEZE (m) ] 2 X0

.5

ABRIZ. BEBESE. LEWaBREE(LEMBRSE) D28 TITo ., tE&
a5 ICIE. EEWa%ziKREN0.6 mg/mLiZ/R 2 & 51230 % DMSO/3 %
Tween 80/4IERIRKICIARE L 7Bk %5 mL/kgT(3 mg/kg). BIC5E], 23
BEFRIRAZRS LUic, BERESEFICIE, 30 % DMS0/3 % Tween 80/4IERIRK
%5 nL/kgT. ‘tEWakE5BHERA AT Y 12—V TE#RWIES L, HER
Mk, AESLVEBERZELRE L, RAEBOESEEIE. LEOD
A TEH L, BEEERCIT, VV0EET)IE. ZEB0ESAKREVE R
EAFAA H (Day0) DEBARVOTEI D C &ICKYEH Lz, T/Cld. &EDV/VO
DOFHE(T) ZAEZREEHOFHIBEC)TED I EICLYER L,

ZORREUTORICR LI (=bDFEHEAERLT),
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[0811]

[0812]

[0813]

[%18]

MESE AT (mm’) V/VO
AER |[BEEsSHR |EEVESHE |BERSH |LaViR5H
Day0 245.49 246.14 1.00 1.00
Day3 396.59 284.29 1.62 1.15
Day7 654.80 326.25 2.68 1.29
Day10 923.83 214.74 3.80 0.85
Day14 1288.10 224.55 5.30 0.89
Day18 1951.98 325.61 8.00 1.30

T/C A H (g)
RER |BAEERSH |[LEMESH |BREEH |LaYRSH
Day0 1.00 1.00 24.14 24.56
Day3 1.00 0.71 23.87 25.36
Day7 1.00 0.48 23.98 25.44
Day10 1.00 0.22 23.66 25.14
Dayl4 1.00 0.17 23.71 25.74
Day18 1.00 0.16 23.53 26.23

BEDESIC, cEM i SHOEBSEEFR. BEEEXRS LUT/CE, A
BEBHELRTNE N/, —AT. bEWak5EICL 2HERDIER
Sk o, BB, 1ba1aldSU-DHL-4 FTRIEREEICH LT, BWinE
BUWRER LI, LD > T, #HRIEEWMICRERINZAZEBOEEY (D) IE
. DMADBEREE LTERTHDIZ EMb o7,

LTOSE[SLCEBEFHTRVSND 70 MBS HIBRRY ML (H
NMR) (%, 300 MHzZ /=13400 MHz TRIESI h7=b D THY. {tEVMSB L TRIE
FHICE>TxBETO N UHABREEBICIIEINIhRWC EXH B, Bb. ¥
THIVDOZEEDREE LTEBERVWLONDIEDEZAEWVEN, brEldRH
FTEBEWS TFILTHDB I EaRT, Flo. BRLAEREESYOHEICIE
. HEICL YChemBioDraw Ultra version 14, 0& N =,

[BEH1]
4-{[(2S,4R)-2-X F)-1-TOEAF=)-1,2,3,4-F hSk ROF /) v-4-4
W17 2 Y REERE
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[0814]

[0815]

[0816]

(T#1)

7= (25.0 g, 268.82 mmol)%& 7tz k= 1)L (200 mL)IARL. T
M7 E RO5 mL, 268.8 mmol), iE{LEZ< X (III) (8.5 g, 26.9 mmol)
BLIOPN-EZNHRILLT I R(22.67 mL, 322,6 mmol) &A1 A. =B T3685MHE
B L, RIENESYICREMKEET M) U AKBEREMA., BFEET F)L CH
U7, BHBAEEKRIERT M) VLATERL, BEBELE, B5NKE
BEDIVATNAZ LA NS 74— (BB FIV) TRET B 2 &ICE
Y. N-[(28*,4R*)-2-X FJL-1,2,3,4-F RSk ROF /Y v-4-1 VIR L
7IR(8.0 9B,
(IL#22)

TRITESNAN-[(25*,4R*)-2-X FJ-1,2,3,4-F hSk RkOFx /-4
AR LTIR(18.0g, 94.7 mmol)AE - O0X4 > (100 mL) ICBE2 L
. Y305 m, 379.0 mmol), FOEA=/-OY) K(8.3 mL, 94.7 mm
ol)ZEMA. 0 CTIRERE®R L, RINEEMICKEZMA., /00X 4% Y
T2EHH L, BREEZRKIREEST MY DL TEIEL, BERBLLZ, 85
NERBES VATV AS LAY NS 74 —( 000XV /A5 ) —
W=19/1)THRETZ T &IC& Y., N-[(25*, 4R*)-2-X F)L-1-TOEF = )L-1,
2,3,4-FhSEROF /Y V-4 NLIHRILLT I R(5.0 9) &5,

(T#3)
TRR2TH/LNIN-[(28*,4R*)-2-A F)L-1-TOEAF =)L-1,2,3,4-F F 5
EROF/ ) Y-4-1 VIR LT I R(15.0 g, 61.0 mmol) % X4 / —)L(100
mL) (SERE L. KAT. BB mol/L, 18 mL)ZMNA. 70 ‘CT3RFEFEM L
oo RENEESWICKEMA, FBET FI)L C2EHH Lz, BB % EKIRE S
N)DLTEEL, RERBLE, SONELEEEZS VAT NVAZLIOR
NS 74—=(o0AXy /A% —=L=19/)THEETZZ&ICLY, 1-[
(28%,4R*)-4-T7 X /-2-XA FI) -3, 4~ ROx /) v-12H) -1 L]17FO/N V-
1-22(9.0 g, 3TFE b —4JLIXEKIEY) =157,

(I#24)
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T3TlEon1-[(28%,4R*)-4-7 X /-2-A F)-3,4-Y rkO*x/ Y-
1CH) -4 L1 7O v-1-2> (5.0 g, 22.9 mmol) &>~/ OO X4 > (100 mL)
ISBEEL, [-(AMFTAHILRZV)Z7zZ)]AROVER(12.3 g, 68.8 mmol)

F)ZTFLTI2.9m, 91.7 mmol) & & O'EEBLSA(II) (6.2 g, 34.4 m
mol)&#MMA. BERFETT. BRTURBBEIRKE L. RINEEYERE RS
L. BONAKBEES VATV AS LA NS5 T4 —(BAT—FTIL/BE
BT FIL=1/3) THRET DI &ICLY. XFIL 4-{[(2S*,4R*)-2-X FJL-1-F
A4 =-1,2,3,4-F hSEROF /Y U-4-ALITI I IRV I —R(2
19, 18%) %87,

[0817] (I #25)

TRRATHR LN AFIV 4-{[(28*,4R*)-2- XA F)L-1-FOEF =)-1,2,3,4
-FhZEROF /) U4 A NITI /IR I — (2.1 g, 5.84 mmol) %
HBEA#RAI O MY 57 4 —(SFC) (Chiralcel OX-H (250x30mm, 5u), CO,/
X% ) —)L=60/40, #1E90.0 g/min, {RIFEER(rt)=7.5 min) THETZZ &
IC&Y, XAFI 4-{[(2S,4R)-2- XA FI-1-TFOEF=Z)L-1,2,3,4-F S E R
B/ Y V-4-A4)]1T7 X /IR IT— (750 mg, 36%) %757,
SFC(Chiralpak AD-H (250x4,6mm, 5u), *% ./ —JL/C0,=25/75, #i&3.0 ml/mi
n): rt=5.38 min

[0818] (I #26)

TRATH/ LN AF IV 4-{[(28%,4R*)-2-X F)-1-TOEF =)1-1,2,3,4
-FhSeROF /) -4-ANVITI /IR IT— K410 mg, 1.16 mmol) %
X5 —IL(6.0 nL) AR L. KEIEF M) D LKERKRGE mol/L, 1.45 mL)
ZMA T, 50 CTHREE®R L, RINEEWICEREO mol/L)ZEMA. 20
ARV A T2EHE Uiz, BEELRKRE~Y /X2 DU LATREL, BERME
THZEICELY, 4-{[(2S*, R*)-2-X FI-1-TOEFZ)-1,2,3,4-F +5
EROFx/)U-4-1)V]17 3 /Y REEER(390 mg, 99%) %187,

[0819] (I#27)
TSTHELNIAFIV 4-{[(2S,4R)-2-A FI-1-TFOEF =)-1,2,3,4-
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[0820]

FhSeROxF /) -4-AINIFI /IR IT—K(2.0 g, 5.67 mmol) %
WT, ITFR6EEMBFICL T, 4-{[(2S,4R)-2-X F)L-1-TOEF =)L-1,2,3,4-
FhSEROF /Y U-4-ALIT7 I/ YREBEEE(.92 g, 100%) %157,
ESI-MS m/z: 337 (M - H)-, H-NMR (CDCl, &): 1.08-1.23 (m, 6H), 1.23-1.
40 (m, 1H),
2.32-2.46 (m, 1H), 2.52-2.77 (m, 2H), 4.21-4.46 (m, 2H), 4.87-5.03 (m
, TH),
6.56-6.66 (m, 2H), 7.09-7.34 (m, 4H), 7.88-7.99 (m, 2H).
[&E62]
1-{(28,4R)-4-[(4-7OET7z=IV) T X /1-2-XFI)-3, 4~ kOx/ ) v
-T@H) -1y FanRy-1-#4>
SERIOITEITHOLNI-[(28%,4R*)-4-7 X /-2-X F)L-3,4-TU RO
F/)-1@2H) -4 L]17a/R0-1-4>(15.0 g, 68.8 mmol), HLV(4-70O
EF7x)L)ROVEL(13.76 g, 68.81 mmol) =B WT., SEFIOIRIEE
BRICLT, 1-{(28*,4R*)-4-[(4-TOET7 T ZN) 7 I/ ]-2-AF)-3,4-Vk
Ko/ 1) >-12H)-q )} FOnRv-1-4>(15.0 9) 5187/, Bo5n71-{(2S
L AR*¥)-A-[(4-TOET IV T I/ ]-2-XAFI-3,4-TJeROF/ 1) v-1(2
H -1 L} 7O/ -1-74 > (15.0 g) %#SFC ((R,R) Whelk-01 (250x30mm, 5u), C
0,/ X4 7 —)=80/20, FE100 g/min, rt=10.63 min) TIEEIT B &ICLY
@S, AR)-A-[(A-TRET DIV T R/ ]2-AFN-3,4- e ROF Y
V-1H)-q Y Fany-1-4>(5.4 g, 21%) %57,
ESI-MS (M+H)*: 373, 'H NMR (DMSO-ds &): 0.99-1.04 (m, 6H), 1.13-1.20 (
m, 1H), 2.20-2.25 (m, 1H), 2.55-2.61 (m, 2H), 4.14 (ddd, J = 11,98, 7
.71, 4,12 Hz, 1H), 4.70-4.75 (m, 1H), 6,28 (d, J = 7.63 Hz, 1H), 6.59
-6.62 (m, 2H), 7.10 (d, J = 7.50 Hz, 1H), 7.16-7.23 (m, 3H), 7.25-7.3
0 (m, 2H).
SFC((R,R) Whelk-01 (250x4.6mm,5u), X% /J —JI/C0,=25/75, Hii&3.0 ml/mi
n): rt=7.29 min
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[0821] [&%113]
(S)-4-{6-[2-(tert-7 h ¥ )-2-F F Y TFIN]-2,3,9-h ) X FIL-6H-F T
/[3,2-f1[1,2,41 p Y 7V Ol4,3-al[1,4]1 7 EE Y -4-1 I} REEER
W02017030814(CEBE;D RIS WERK L ctert-T FIL 2-[4-(4-TOE 7
T=)L)-2,3,9- MY X FI-6H-F T /[3,2-Ff1[1,2,41 + Y 7V O[4,3-al[1, 4
127EE-6-4 V177 —r(5.0 g, 10.0 mmol) %, DMFE L VKDES
W70 mL, 5:2)ITFME L. &EBEAHY U L(2.1 g, 15.0 mmol), EFEE/NS T
D £(0.67 g, 1.0 mo)BLPER(Z 7z ZIVRR T4 /)70/82(0.82 g
, 2.0 mol)ZHNA. —BIELRBRFEIT. 100 CTIGHEER L, RIGE
EPEtSMA NBBL. BRICKENMA. KEBEEBIFILTHRELL, K
BICOTVEEMA, BT FIIL C2EHE Lz, BBEZEKWES N
LTEMREL, BERME L, SOoNEREZHEEASLI/OTNITZT7 14 —(
TN NYIL/0 I REBEKARNR=1/1) TRET S &Ik Y, 4-{6-[2-(tert
T hFV)-2-FFYVITFINI-L,3,9-F) AFJL-6H-F T /[3,2-f1[1,2,4] ~
Y7 nol4,3-all1,410 7EEV-4-1 VI REEBE(2.75 9) B, Bbh
7z4-{6-[2-(tert-T b F)-2-AFYV TFI]-2,3,9-F) XFIJ-6H-FT /[
3,2-f1[1,2,41 8 ) 7/ Ol4,3-al[1,4]1 7 EEV-4-4 L} LEBEB(2.75 g)
#SFC (Chiralpak AD-H (250x30mm, 5u), CO0,/ X% J —)L=70/30, }=E90 g/mi
n, rt=3.89 min) THEETZEICLY., (S)-4-{6-[2-(tert-T hF)-2-F
FYITFINI-23,9-MY XFI-6H-FT /[3,2-f1[1,2,41~ Y 7V O[4, 3-a]
(1,427 EEY-4-1 VI REEE(1.68 g, 36%) =157,
ESI-MS (M+H)*: 467, 'H NMR (DMSO-ds, &): 1.43 (s, 9H), 1.60 (d, J = 0.6
1 Hz, 3H), 2.42 (d, J = 0.61 Hz, 3H), 2.61 (s, 3H), 3.34-3.40 (m, 2H)
, 4.46 (dd, J = 8.24, 6.41 Hz, 1H), 7.52 (d, J = 8.54 Hz, 2H), 7.97 (
d, J =8.85Hz, 2H), 13.14 (brs, 1H).
SFC(Chiralpak AD-H (250x4.6mm,5u), X% ./ —JL/C0,=25/75, #&3.0 ml/mi
n): rt=3.62 min
[0822] [B£14]
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4-(2,3,9- ) A FJ-6H-F T /[3,2-f1[1,2,4]1 8 ) 7/ O[4,3-al[1,41C 7
ETEY-4-1 V) REEE
(T721)

(tert-7 M FAIR=ZI)TY 2 (79 mg, 0.451 mmol) ZDMF(1.6 mL) I
BAEL. HATU(184 mg, 0.484 mmo) BLUNN-TU4 Y FOEILIFILT IV (
0.11 nL, 0.645 mmol)AHNX%. EETIONRER LA, RESESWIC. W020
17030814ICEBBD A ETER L (2-T X /-4, 5-FXFINFFT7z0-3-1)1
YA-TOFET7T L)AL /(100 mg, 0.322 mmol) & ANA. =B CTREIEH
L. RISGESYICRIFREEKERT M) D LKBREMA. BT FILC2O
HH Uz, BEEAEKMBT /RO ALTHEL, BERBLL, 850
HRBEVVATINAZLIAR NI S 74 —(NT 5 2 /BEEET FI)L=100/0
~80/20) TRET B EICL Y., tert-TFI C-{[3-U4-TOERVYAI)
4, 5-FAFINFA Tz V-2-AV]IT I /}-2-FFYVIFIN)AHIL/INT— (11
0 mg, 73%) %157,

[0823] (T #22)

TRRITE LN ztert-TFI 2-{[3-(4-TOERVY YA I)-4,5-F A F)
FA Tz -2-A4NITI/}-2-FFVITFIL)AII/IAT— K110 mg, 0.235 m
ml)EZ> x4 (0.79 M)A L. M) 704 OFER(0.54 ml) &0
Z. BERTHRERE®R L, RIVESYWEZRIREL. BoN/LEE(10 ng)
HRILTVR.0a)ISAEMEL, EYT2(0.36 nL, 4.49 mol) BLUVELF
25— —TZ4A (300 mg) ZMNZ. K. BRI, RINEEWEZRKE| 2B
L. BohA2RICKEMA. BFEERTFIL C2EHE Lk, BHE % RKTEE
RTRXRVILTEEL, REREL. SONCEEES )V ATINAZ LY
A NS 74— (VORI L/ XS J—IL=100/0~90/10) THET D &
L&Y, 5-4-T7OET T ZI)-6,7-Y X FI-1,3-Y & RO-2H-F T / [2, 3-
el[1,41 7EEV-2-74 > (56 mng, 68%) ==/,

[0824] (I #23)
TRR2TH/LN-A-7 a7z 2)-6,7-I A F)L-1,3-TU k& KO-2H-F
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[0825]

[0826]

T /[2,3-e][1,4]1F7EEY-2-4>(55 mg, 0.157 mmol) ZTHF (1.0 mL)ICiB
fEL. -78 CITAE L%, A IL tert-T hF K(21 mg, 0.189 mmol)
ZMA, ERTODEES L, RINEEWE-78 CITHEIL. YIFIK
ZARY)Z0OY R0.027 ml, 0.189 mmol)AHNX. —-10 ‘CTA543REH L1
o RIGEEMICT7EINE RS> (18 ng, 0.236 mmol)BLUI-T 4/ —)L(1
O nl)EMA. 90 CT22EEIR Lic, RINEEHMERTRMEL, Bohk
BEEYVVAFVASLIOX NS 74— (v O0ORIL/ ALY J—)L=100/
0~90/10) THRETZZ&IC&LY, 4-4-7OFET7T2)-2,3,9-F Y XF)L-
6H-F T / [3,2-f1[1,2,41~ Y 7V Ol4,3-al[1,41Y 7EE > (24 mg, 39%) %
B/,

(T724)

TR3THELN4-(4-7 072 2)0)-2,3,9- M) X FIL-6H-F T/ [3, 2-
f101,2,41 8V 7V 0Ol4,3-al[1,41 7 E> (160 mg, 0.413 mmol)% . DMF
BLTKOREBRER.2 mL, 10:1)ITBR L. BFEE/S5T D L(9.3 mg, 0.04
Tmmol), 1,3-EA(YT7xZINKRAT«4/)70A/80(34 mg, 0.083 mmol)H
SOKEEN Y D L(120 mg, 0.868 mmol) ZINX. —EILRRFESTT. 80 C
TRRRE®R L, RINESWITIEEE( nol/L)ZMA. 00K A T2EH
Hltc, BMBEEKRBT /RO VLTEREL, BERHBELL. B5hi
BREAFBRIFITRAS =922 &ICLY, 4-(2,3,9- MY X FIL-6H-F T
J[3,2-f1[1,2,41 ) 7V Ol4,3-al[1,4]1Y 7 EEV-4-4 L) REEEL (170
mg, 100%) % 157,

ESI-MS m/z: 351 (M - H)-: 'H-NMR (DMSO-dg, 8): 2.40 (s, 3H), 2.63 (s, 3
H), 2.90 (s, 3H), 4.17-4.20 (m, 1H), 5.26-5.33 (m, 1H), 7.53-7.59 (m,
2H), 7.94-8.02 (m, 2H).

[&%&115]

4-[(2-TFN-4-F*V-4,5,6,7-F S & RO-TH-14 > R—JL-1-A L) A F

WI1REEH

(T
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[0827]

[0828]

ek (Eur. J. of Org. Chem., 2016, 5169-5179) ICS2E D AEICHKE WAL
7=2-2-FFV TFII)voaOnFH-1,3-U4 > (150 mg, 0.823 mmol) % ~
WIVA.2m)ITBBL. XFIV (T I/ AFILIRYY IT— NEREIE(174

mg, 0.864 mmo)BELU”MYITFIF7ZT(0.23 ml, 1.65 mmol)ZMMZ. =E
ETISDERE LR, TREER L. RINGESWICKZNA. BFERTFIL
T3 L, BHBABKMEBY /X VAL TEREL, BERBLL, B
ONEEEBEE VATV AZLIOAINTZ 74— (/00OKRIVL/AS ) —
=100/0~90/10) THRET B &L Y., XFI 4-[2-ZTFIL-4-FF V-4,
56, 7-F Sk RA-TH-1 ¥ R—=JL=-1-A L) A FILIRV YV IT— (120 mg, 4
) %1571,

(IL#22)

TRITELNIAFI 4-[(2-ZF I -4-FFV-4,5,6,7-F 5 & KO-1H
AV R=I-1-4 L) XA FIIXRVJ T — (230 mg, 0.739 mmol) ZFH\WT,
SERNOIR6ERAKICLT, 4-[(2-ZFI-4-FFV-4,56,7-F hZER
O-TH-A > R—JL=1-1 L) X FIL 1L BEBL (170 ng, T7%) % B,

ESI-MS m/z: 296 (M - H)-; 'H-NMR (CDCly, §):1.20 (t, J = 7.4 Hz, 3H), 2
.06-2.18 (m, 2H), 2.41 (q, J = 7.4 Hz, 2H), 2.45-2,52 (m, 2H), 2.58-2
.64 (m, 2H), 5.11 (s, 2H), 6.42 (s, 1H), 6.99 (d, J = 8.2 Hz, 2H), 8.
06 (d, J = 8.2 Hz, 2H).

[&%&1516]

4-{[3-(3,5-U A FIAVFH Y —)-4-4 JL)-5-E FOF Tz Z)L](E R
OFY) X FIIREEER

(ZFE1)

3-7O0E-S5-EROFIARVYITIVTERB.7 g, 18.41 mmol) ZDMF (100 m
LICEE L., tert-TFILIXFIIo0OO>5>(3.33 g, 22.09 mmol) B LT
A5V —)L(1.38 g, 20.25 mmol) ZHIA. EET2HFEHERL . RINE
BYICKEMA. BT FIL GOt Uiz, BHEEE BKKRESF MY ILT
EIRL. RERBL, BONLEEESYAFLAS L0 NTS5 T4
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[0829]

[0830]

[0831]

—(BHI—TIL/EEET FIL=100/0~90/10) THRIZ I &ICL Y, 3-70
E-S5-[(tert-TFILIAFIIVIL)FFINVITILTE R(4.6 g, 79%)
=187,
(I#E2)

TRITELNL-TOE-S-[(tert-TFILIAFIDYIL)AFIVIRV X
7T R(800 mg, 2.54 mmo ) BL U4~ (T hFLHILKR=I) T z=ILI(
3 — R)ESA(0.5 mol/L in THF, 30.4 mL, 15,20 mmol) A& L. R T24
BRI L, RINESMICRFMEBLT7 Y E- D LKBREMA., BT F
T3 L, BB BKMES M) VA TEREL, BEBRBLE, B
SNEBEEESYATSNASLIO NS 71— (BRI —FTIV/BBBTF
JV=95/5~50/50) THEMT B &ICLY. TFI 4-({3-TOE-5-[(tert-7
FIIAFNT)WIAFVIT7 AN ROFI)AFILINRY Y T — (57
0 mg, 45%) %157,

(I#3)

ITR2TR™/ONIIFIL 4-({3-7aT-5-[(tert-FTFILIAFI V) I)F
FU17z AN EROFI)IAFILIRYY T— (550 mg, 1.18 mmol) %, 1
AT F XY UBLCKDBEAE (24 nL, 5: )AL, 3,5-T X FIL-4-(
4,4,5,5-F S AFIV-1,3,2-FF X H RS V-2-1 L)1V FH YV —)L (343 m
g, 1.54 mmol), FRE&EH"Y) 9 L (490 mg, 3.54 mmol)H LT Pd(dppf)Cl, (87 m
9, 0.12 mmol)ZNA. 80 CTIGEEE®R L. RINESWICHRRIFILZ
MA. BREZEKMESTN)DLTEREL, RERBELL. SONLEE
ZEBI/OY NS 7 4 —(BHRI—TIV/BEBBT FIL=67/33) CTRET D &
IC&Y. TFIL 4-({3-[(tert-TFI L AFIL ) I)F F]-5-(3,5-T X
FIAYFHY =44 )7z ROFD)AFILIRY Y IT— (57
0 mg, 95%) %=1F7=,

(T724)

TRITH/LNLEIFIL 4-({3-[(tert-TFILIAFLI YL )F F]-5-

B 5-TAFINAYVFHY—I-4-4)L) 7z Z)HE ROFI)AFI)RVY
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[0832]

[0833]

I—h(570 mg, 1.18 mmol) = WT. SEHFNDIFR6EBERICL T, 4-{[3-
B, 5-TAFINAYVFHY—I-4-4)L)-5-E ROFT 7z )L](E ROFY)
A FIINYREER (400 mg, 98%) =157,

ESI-MS (M+H)*: 340, 'H NMR (CD,0D, &): 2.20 (s, 3H), 2.36 (s, 3H), 5.8
0 (s, 1H), 6.65-6.61 (t, J = 1.6 Hz, 1H), 6.80 (d, J = 1.2 Hz, 1 H),
6.84 (t, J = 1.6 Hz, 1H), 7.51 (d, J = 8.4 Hz, 2H), 7.99 (d, J = 8.4
Hz, 2H).

[ZE67]

1-{(28,4R)-4-[(4-7 2 /) 7)) 7 X /]-2-XF)-3,4-Y ROx /Y
-T@H)-q Y FanRy-1-#4>

(T#1)

SERIOITEITHOLNI-[(28%,4R*)-4-7 X /-2-X F)L-3,4-TU RO
FIYv-1H)-4 0170/ -1-4>(10.0 g, 45.87 mmol) %DMF (150 mL)
IR L, 1-7)F0-4-—raxy+E (9.7 mL, 91.74 mmol), N,N-I A Y
JOENLIFILFI (8.0 nl, 45.87 mmol) B L OREEH ) ™ L (19 g, 137.
61 mmol) ZANA. 100 CTABBFREIREIE L, RINEEMICKEMA, EFEET
FITHHE Lz, BEELZRMARIEKTHESE L. BKMEBST N VY LATEE
L. BERMHELL BoniEEE>)ATSIVAZLVORNIZT14—(A
I —7 IV /BB T FI1=92/8~90/10) THEET 2 &Iic L Y. 1-{(25*, 4R*)-
2-AFN-4-[(4-Z b0 7)) T /)]3,4-YeROF /) V-1(2H)-4
nwry7rany-1-#4v (4.7 g, 30%) =87,

ESI-MS (M+H)*+: 340.
(T#22)

TRITHELNI-{(28*,4R*)-2-X F)L-4-[(-= kO 7z =)L) 7 X /]3
A e ROx /Y -1CH) -4} 7anry-1-4>(2.6 g, 7.66 mmol) %
I8 )=, KELOTHFOESAB 45 mL, 1:1:1) AR L. ££(2.13 g, 3
8.3 mol)BLVEILTVYE=ZIL(0.6 g, 11,50 mmol)&ANZ, 70 C T2
BIRER L, RIGEEYAE 2B L. AMWICKEMA, BT FILCTHIKHLE
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[0834]

[0835]

s BRBEEKNET N VLTEREZEL, BERBLL SOohEREEY
DATNAZ L% NS5 74— (BHI—FIL/BiETF)L=60/40~50/50

)TRETDIZEICELY, 1-{(2S*,4R*)-4-[(4-F7X /) 7T =)L) T X/ ]-2- X

FI-3,4-TEROF /) v-1QH)-q )L} TO/Rr-1-4>(1.65 g, 70%) %18

1=

ESI-MS (M+H)*: 310: 'H-NMR (DMSO-ds, §): 0.97-1.03 (m, 6H), 1.06-1.08 (

m, 1H), 2.18-2.24 (m, 1H), 2.57-2.60 (m, 2H), 3.95-3.99 (m, 1H), 4.29
(brs, 2H), 4.68-4,70 (m, 1H), 5.17 (d, J = 8.4 Hz, 1H), 6.41-6.46 (m

, 4H), 7.14-7.18 (m, 1H), 7.22-7.28 (m, 3H)

(I#&3)

TiE2TREON1-{(2S*,4R*)-4-[(4-7 X/ 7z Z)V)T X/ 1-2-XFI)-3
LA - ROF /Y -1CH) -4} 7O/82-1-4 > (530 mg) #SFC (Chiralce
L 0J-H (250x21mm, 5u), €0,/ X% / —)L=85/15, #3&E70 g/min, rt=6,36 min)
L YURBETZEICEY, 1-{(25,4R)4-[(4-TX /7)) T X/ 1-2-
AFN-3,4-TkE ROF /Y U-12H) -4 L} T/ -1-4 > (180 ng, 34%) %
Bl
ESI-MS (M+H)*: 310: 'H-NMR (DMSO-ds, &): 1.12-1.19 (m, 7H), 2.32-2.37 (
m, 1H), 2.52-2.67 (m, 2H), 3.49 (brs, 2H), 4.08 (dd, J = 12.0, 3.5 Hz
, TH), 4.89-4,90 (m, 1H), 6.53 (d, J = 8.5 Hz, 2H), 6.64 (d, J = 8.5
Hz, 2H), 7.13 (d, J = 7.5 Hz, 1H), 7.18-7.21 (m, 1H), 7.24-7.25 (m, 1
H), 7.36 (d, J = 7.5 Hz, TH).
SFC(Chiralcel 0J-H (250x4.6mm, 5u), * 4% ./ —JL/C0,=20/80, Fi&E3.0 ml/mi
n): rt=6.51 min
[5%£1518]
tert-7F I (4-FRILI 72 Z)L) ((2S,4R)-2-X F-1-FOEF =)L, 2,
3 4-7 b ROF /) U-4-A L) BILIST— b
(T721)

SEFNOIRSTEONXFIL 4-{[(2S,4R)-2-A FI-1-TOEF = )L-
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[0836]

[0837]

1,2,3,4-7 b5 ROF /Y U-4-4N]IT7I/IRVYVIT—F(0.59, 1.42m
mb%ZF > ROT5 (10 nL)ICE#E L. DMAP(0.693 g, 5.68 mmol) & &
VRS -tert-7FJL(1.24 g, 5.68 mmol) & H1Z, 70 ‘CTI6BERAEH L
oo RIGEEMICKZMA, BT FILTHE Lz, BHE % KRBT
DO LTEEL, BERBRELEL, BonEEEZ VAT NVAZLOTN
T274—(BHI—FTIV/EBERIFIL=4/1)THRETDZIEICLIY. XFIL 4
-((tert-7 M X AIRZIV) ((2S,4R)-2-A FI-1-TOEF =Z)L-1,2,3,4-
FhSEROF I YV-4-A )T I/ )RV I—K(0.5 9, 77%) %87,
ESI-MS m/z: 453 (M + H)*

(IL#22)

TRITELNAXFIL 4-((tert-T M F T HILRZIL) ((28,4R)-2- X F )L
-1-70E4A=Z0-1,2,3,4-F b3 ROF /) V-4 V)T /IR I —
£(0.50 g, 1.1 mmol)&E X%/ —JL(10 mL)ITARE L. 4 mol/LKEEILF MY
D LKBRO0 nL) =M A, 80 ‘CTAREFER L. RIGEEMZRERTEL
. BONIKBRIMHSICARZ ETY TVBKBBREMA -, £ELERKE
|EABT B &ICLY., 4-((tert-T b F T HILARZIL) ((2S,4R)-2-X FIL
-1-7OEFZ-1,2,3,4-F S ROF /Y V-4-4 V)T 2 ) )REBEHE0
49, 83 &F .

ESI-MS m/z: 439 (M + H)*
(I#3)

TiRE2TELN4-((tert-T M F T AR ZIL) ((2S,4R)-2- A F)L-1-70O
Ed=)-1,2,3,4-F b5 ROF/ ) -4-4 )73/ )REEEL0.40 g,
0.91 o)</ O0OX4 (B al)ICARL, 700FETFIL(0.10 mL, 1
Ammo)BLTRN)TFILFTIV0.38 nL, 2.74 mmol) &0 Z. =B COBFR
B L, RENSESWICKEMAZ, /700X THE L, BHE%S &
KBS MY LTERL, BRERE L. BONALEEE XY/ —IL(5 L
WBRFE L, KERIEERDEF N D 4(0.069 g, 1.83 mmol) %0 CTMA. =
SRCIRER L, RIGEESYICKEMA., P/0AXS VY THE LKL, B
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[0838]

[0839]

MEEZRKMEBST N DLTREL, BERELL BonEEEZY D
TNAZSLYOX NI T74—(BHI—TIV/BFBRT FIL=7/3) THERHTZZ
EIC&Y, tert-TFIL A-(EROFTAFIV) T =)L) ((2S,4R)-2- X F )
-1-7oEFA=-1,2,3,4-F e RaFx /) U-4-1 L) AIL/NT— 1 (0.28
9, 72%) %187,

ESI-MS m/z: 425 (M + H)*

(T724)

T3t/ LNIctert-TFI 4-(EROFTAFI) 7 =)L) ((28,4R)-2
“AFN-1-FaEF=I-1,2,3,4-F e ROF ) ) U-4-A L) AT —
£(0.400 g, 0.94 mmol)A>/OOX 4> (5 mL)ICAAEL. DMP(0.480 g, 1.
13 mmol) %0 CTHA. ERTIKEFER L, RIGREMZEY /70O Xs Y
THRL., BS54 2B LE, BONAE2BEREREL. SOoNLEEE
SVATNASLIOR NI Z 74 — (BRI —FT IV /BT FIL=9/1) THH
T EILLY., tert-TFI (4-KRILI L7 =)L) (28, 4R)-2- X F -1~
TOEFZI-1,2,3,4-F hSEROF /Y U-4-A L) WIS — 1 (0.26 g,
65 %) &15 7,

ESI-MS m/z: 423 (M + H)*:'H-NMR(DMSO-d;, &):0.92-0.99(m, 6H), 1.34(s, 9
H), 2.10-2.18(m, 1H), 2.36 (brs, 1H), 2.47-2.48 (m, 1H), 2.51-2.52 (m
, TH), 4.63-4.68 (m, 1H), 4.86 (brs, 1H), 7.34 (brs, 4H), 7.44 (d, J
= 8.0 Hz, 2H), 7.88-7.90 (m, 2H), 9.97 (s, 1H).

[&&1519]

1-((2S,4R)-4-(((1r,4R)-4-F7 X /2 O~NFVI) T X/ )-2-A FI-3,4-Y
EROx/Uv-12H)-1)v) Fansy-1-4 v Z158iE

(T721)

SEFIOIRITESN1-[(2S,4R)-4-F X /) -2-A FJ-3,4-2 b RO
FUv-12H)-4N]17a/80-1-4(50.0 g, 230 mmol) & X % J — )L (600
mL) (38E2 L. BEFL(68.80 mL, 1147 mmol), tert-7FJ) (- Fv 40O
ANFDIVAINT—1(68.4 g, 344 mmol) BELUVKKRIFDRF M) 9 L(2
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[0840]

[0841]

6.0 g, 689 mmol) ZINA. ERTARMERKE L. RINEESYZBERMEL
. BONABBAICKEMAFRIFIILC2EME Uk, BB EKRET b
DO LTEEL, BERBELE, BonEEEZ VAT VAZLOT N
T574—(BHI—FI/EBITFIL=3/7) TRET DI &ICLY. tert-7
FIb (4-(((28, 4R*)-2- A F)L-1-FOEA =Z)L-1,2,3,4-F b ROFx /1)
V- IV)T X)) AanF L) AT — NOBRERM(17 9) &5,
BonNHERYASFC (Chiralpak IA (250x30mm, 5u), €0,/ X% J —)L.=85/1
5, Fi3%90.0g/min, {RIFRERI(r1)=6.7 min) TERET B &ICLY. tert-TF
U (1R, 4r)-4-(((2S,4R)-2- X F )L -1-TOEA =Z)-1,2,3,4-F Sk KO
FI)UA-AI)TI/)ToAONEFII)ANNT— (6.0 g, 6.2%) %187
SFC(Chiralpak AD-H (250x4,6mm,5u), *4%4 / —)JL/C0,=15/85, #5%3.0 ml/mi
n): rt=6,7 min
ESI-MS m/z: 416.3 (M + H)*
(IL#2)
TRITHELNtert-TFIL ((IR, 4r)-4-(((2S,4R)-2-X F)L-1-FOEF
ZI-1,2,3,4-F hSEROF /Y V-4V T I /) anFII) AN
<v—h(6.0g, 14 mol)ZBWT, EfEFladTiR2&BEHKICL T, 1-((25,4
R)-4-(((1r,4R)-4-7 X /2 O~NFUI)T I /)-2-AFII-3,4-C ROF
J V) U-1CH) - ) Fany-1- > ZIBEE1R (5.0 g, 89%) 2187,
ESIMS, (M + H)*, m/z: 316.41. 'H NMR (DMSO-d;, &): 0.97 (t, J = 7.2 Hz
3H), 1.04 (d, J = 6.4 Hz, 3H), 1.17-1.28 (m, 1H), 1.38-1.54 (m, 1H),
1.58-1.69 (m, 1H), 1.74-1.88 (m, 1H), 2.00-2.17 (m, 3H), 2.21-2.37 (
m, 2H), 2.54-2.64 (m, 1H), 2.92-2.97 (m, 2H), 3.21-3.22 (m, 1H), 4.22
-4.24 (m, 1H), 4.62-4.74 (m, 1H), 6.52 (brs, 1H), 7.31-7.41 (m, 3H),
7.56 (d, J = 7.67 Hz, 1H), 8.18 (brs, 3H), 9.63-9.93 (m, 2H).
[ZEF10]
1-((28%, 4R*)=4-(((1r,4R)-4-F7 X / >V ONFUIV) T I/ )-2- A F)1-3,4-
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[0842]

Jerax/ U r-1CH)-q L) FTanv-1-4 > ZiERiE
(T#1)

SEFOIDTRITE O Nictert-TF I (4-(((28, 4R)-2-A F)L-1-70OFK
FZW-1,2,3,4-F S RAF /Y U-4-A V)T I /) oanstvi) Al
INT— NOHERM (8.0 g) A FHWT. SFC (Chiralpak IA (250x30mm, 5u), C
0,/ X% J—JL=85/15, #3%90.0 g/min, {RIFEER(rt)= 7.62, 11.0 min) Tk
BB EICLY, tert-TFIL ((IR, 4r)-4-(((25%, 4R*)-2- X F)L-1-7FO ¥
FZN-1,2,3,4-F S RAF /Y V-4-A )T I /)ooanstv) Al
NT—h(3.09g, 2T M—4%ILINZKRG. 7%) =187,

SFC(Chiralpak AD-H (250x4.6mm,5u), X4 ./ —JL/C0,=15/85, Hii&3.0 ml/mi
n): rt=7.62, 11.0 min

H NMR (CDCl;, &): 0.88-0.91 (m, 1H), 1.07 -1.12 (m, 6H), 1.16-1.40 (
m, 4H), 1.44 (s, 9H), 2.01-2,06 (m, 4H), 2.24-2.28 (m, TH), 2.48-2.61

(m, 2H), 2.63-2.66 (m, 1H), 3.46-3.60 (m, 2H), 4,36 (brs, 1H), 4.85
(brs, 1H), 7.09 (d, J = 7.0 Hz, 1H), 7.22-7.25 (m, 2H), 7.45-7.47 (m,

1H).
(T#2)

TRITELhctert-TFIU (IR, 4r)-4-(((2S, 4R*)-2-X F)L-1-7FO K
F=-1,2,3,4-FhSeROx/ Y v-4-4)L)T I /)>yanFL) AL
NT—h(B.0g, 7.2 mol)ZAWVT, EfEHlladTR2EBHFICL T, 1-((
285, AR)-4-(((1r, R)-4-T X ) o A~NFUINV)T I J)-2- %X FJ)-3,4-Vk
KOs/ Uv-12H) -1 L) 7any-1-4 > ZiEIE (2.5 g, 90%) =57,
ESIMS, (M + H)*, m/z: 316.3. 'H NMR (DMSO-ds, &): 0.98 (t, J = 7.6 Hz,
3H), 1.04 (d, J = 6.4 Hz, 3H), 1.23-1.25 (m, 2H), 1.44-1.51 (m, 2H),
1.61-1.69 (m, 1H), 1.81-1.89 (m, 1H), 2.05-2,14 (m, 3H), 2.25-2.33 (m
, 2H), 2.51-2.62 (m, 1H), 2.93-2.98 (m, 2H), 4.18-4.28 (m, 1H), 4.68-
4,70 (m, 1H), 7.30-7.41 (m, 3H), 7.57 (d, J = 7.6 Hz, 1H), 8.21 (brs,
3H), 9.82-9.88 (m, 2H).
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[0843]

[0844]

[ZEHI1]

(1R, 4r)-4-(((2S,4R)-2-X F ) -1-FOEF =) -1,2,3,4-F hSk ROF /
Jo-4-4 )T X))o oanFy-1-hILRVEE

(1)

SEFIOIRITESN1-[(25,4R)-4-F X /) -2-A FJL-3,4-T & RO
F/UU-TCH)-a0]17a/R-1-42(2.0 g, 9.2 mmol), BLUVAFIL 4-
¥V oanFHo-1-AIRFTS5—1(2.86 g, 18.35 mmol) =AW T,
SEFODITRIEBHRICL T, AFIL 4-(((28, 4R)-2-XA F)L-1-FOEA =
W-1,2,3,4-FhSeROF /) o-4-4)L)7X /) oanFHr-1-HIR
FOS— NOMERNET, HEMYW%SFC (Chiralpak IA (250x30mm, Sum
), C0/ A% /7 —JL=90/10, FE90.0 g/min) THHT DI &ICLY, AFIL (
1R, 4r)-4-(((28*, 4R*)-2- X F)L-1-TO A =)-1,2,3,4-F S KOF /
V-4~ )V) T /) oandhy-1-hAILRF> 55—~ (0.240 g, 7.3%) %
Bl
SFC(Chiralpak IA (250x4.6mm, 5um), CO,/ X% / —)L.=90/10, #3E3 mL/min,
1RFBER (rt)=8.0 min)

'H NMR (CD;0D, &): 0.89-1.01 (m, 1H), 1.03-1.10 (m, 6H), 1.21-1.36 (m
, 2H), 1.39-1.57 (m, 2H), 1.93-2.14 (m, 4H), 2.15-2,22 (m, 1H), 2.24-
2.38 (m, 2H), 2.49-2.60 (m, 1H), 2.62-2.70 (m, 1H), 2.72-2.83 (m, 1H)
, 3.63-3.70 (m, 3H), 4.76-4.79 (m, 1H), 7.21-7.46 (m, 4H).

(T722)

TITRITELNEXFIL (IR, 4r)-4-(((28%, 4R*)-2- X FJL-1-FO A = JL-1
2,3, 4T R ROF /) U-4-( V)T I /) anFHU-1-AIRFY
Z—h(0.05 g, 0.14 mmol) ZAAWT, EfEF2fOTRE2EEKICLT. (1R, 4
r)=4-(((28*, 4R*)-2-X F)L-1-TOEAF =)L-1,2,3,4-F bk kOx /1) v-
)TV oanEyr-1-AILRUEE(0.040 g, 83%) %157,

ESIMS, (M + H)*, m/z: 345.60.

[0845] (T #23)
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[0846]

[0847]

TR2THE LN (IR, 4r)-4-(((2S%, 4R*)-2- X F)L-1-FOEF =)L-1,2, 3, 4-
ThZEROF /Y U-4-AN)TI /) oONFHFU-1-HII R V(250 mg
, 0.725 mmol) %SFC (Lux Cellulose-2 (250x30mm, 5um), CO,/ X% J —JL=75/
25, 5%90.0 g/min, RIFEEE(r1)=2.3 min) THETZZ&ICLY. (IR, 4r
)-4-(((2S,4R)-2- A F)L-1-FOEF =)-1,2,3,4-7 bk kOFx /1) v-4-
AIVT /) ranstr-1-hLRVER(65 mg, 26%) %187,

SFC (Lux Cellulose-2 (250x4.6mm, 5um), CO0,/ X4 / —)L=55/45, #5%3.0 mL
/min, {REFFE(rt)=2.3 min)

ESIMS, (M + H)*, m/z: 345.35. 'H NMR (DMSO-d;, &): 0.81-0.84 (m, 1H), 0
.92-1,01 (m, 6H), 1.03-1.26 (m, 2H), 1.34 (qd, J = 12.72, 2.75 Hz, 2H
), 1.85-2.02 (m, 4H), 2.09-2.19 (m, 2H), 2.53 (brs, 1H), 2.54-2.62 (m
, 2H), 3.45 (dd, J = 11,90, 3.97 Hz, 1H), 4.56-4.68 (m, 1H), 7.19-7.2
5 (m, 3H), 7.47-7.51 (m, TH).

[&EH12]

1-((2S,4R)-2- A FI-4-(ER Y S U-4-A LT X /)-3,4-F b ROF /) U-
1CH) -1 L) Fany-1- > —igfgE

(T721)

SEFNOIRITHEONI-[(25,4R)-4-F X /-2-X FJL-3,4-T £ RO F
J ) -1CH) -4 0170/ r-1-4 (1.5 g, 6.9 mmol), H&Utert-TF)

AFFVERYDU-1-HIRFSS5—M(2.73 g, 13.76 mmol) ZFBWT,
SEFOIDO TR ERERKIC L Ttert-7 F I 4-(((28% 4R")-2- X F)L-1-70O K
ZZ0-1,2,3,4-F S ROF /) V-4-(IV)TI/)ER) TV-1-HIIR
FU5—h(2.49, 87 %&FT,

ESI-MS m/z: 402 (M + H)*

(T722)

TIRIT/E O ctert-TFIL 4-(((2S, 4R)-2-X F)-1-FOEF =)L-1, 2,
34-FhZERAF /Y U-4-MI)TI/)ERYTU-1-AIRFSF— M
2.4 g, 5.98 nmol) #AWT., EfEFIlaD TR2EEHIC LT, 1-((28, 4R)-2-
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[0848]

AFI-4-(ERY I V-4-( )T X /)3, 4 rROFx/ ) -1CH-1 1) T
O/Rv-1-F> ZEMIR(1.9 9, 86%) %157,
ESI-MS m/z: 302.23 (M + H)*: H-NMR (DMSO-ds, §): 0.99 (t, J = 7.34 Hz,
3H), 1.05 (d, J = 6.36 Hz, 3H), 1,20-1,32 (m, 1H), 2.01-2.23 (m, 3H)
, 2.39 (t, J =15.16 Hz, 2H), 2.55-2.62 (m, 1H), 2.82-3.02 (m, 3H), 3
.37-3.39 (m, 2H), 3.64-3.68 (m, 1H), 4.28-4,32 (m, 1H), 4.67-4.70 (m,
1H), 7.30-7.41 (m, 3H), 7.57 (d, J = 7.83 Hz, 1H), 9.07-9.09 (m, 1H)
, 9.30 (d, J =9.29 Hz, 1TH), 10.16-10.21 (m, 2H).
[Z&E513]
1-((2S,4R)-2-X FIL-4-(ERY I V-4 LT
TCH) -1 V) 7any-1-4 > —iEfgiE
(T721)
SEHI2OIRITE S hctert-T FIL 4-(((28 4R")-2-X F)L-1-7FOE
Z=Z0-1,2,3,4-F b3 ROF /Y V-4 I)V)TI/)ER)Y T U-1-HIR
F5—h(3.09, 7.47 mmol)A&SFC (Chiralpak IG (30x250 mm), 5ui, CO,/
A& ) —)L=75/25, F3E90 g/min, rt=2.4 min) TEHEHET B &ICLY., tert
~TFI A4-(((28,4R)-2- X FI-1-TOEF=Z)L-1,2,3,4-F S ROF/
JU-d-A )T I /)ERY I U-1-HINKRFSS5— 1 (0.900 g, 30%) %157/

ln

/)3, 4T kox/ ) -

[e]

SFC(Chiralpak IC-3 (150x4,6mm, 3um), X% ./ —)L/C0,=35/65, 7E3.0 ml/m
in): rt=2.4 min

ESI-MS m/z: 402,35 (M + H)*: 'H-NMR (DMSO-ds, §): 0.98 (t, J = 7.3 Hz,

3H), 1.05 (d, J = 6.4 Hz, 3H), 1.17-1,25 (m, 1H), 1.38 (s, 9H), 1.52-
1.60 (m, 1H), 1.70-1.75 (m, 1H), 2.09-2.23 (m, 3H), 2.54-2.67 (m, 1H)

, 2.79-2.95 (m, 3H), 3.55-3.61 (m, 1H), 4.03 (d, J = 8.8 Hz, 2H), 4.2
7-4.31 (m, 1H), 4.64-4,72 (m, 1H), 7.35-7.39 (m, 3H), 7.50 (d, J = 7.

6 Hz, 1H), 9.58 (brs, 1H).

[0849] (T 722)
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[0850]

IRIT/ O ctert-TFIL 4-(((2S,4R)-2-X FIL-1-TOEF =)-1,2,3
AT RSEROF /) U4 IIL)TI/)ERY I U-1-ANKRFIS— (0
.800 g, 1.99 mmol) & FA\WVT, RMEAIa@TFE2&EAHRIC LT, 1-((28, 4R)-2
“XAFN-4-(EXRY T U-4-A )T X /)3, 4T rkOF /) »-1(2H)-1 )
TOnRv-1-F v ZIEf1E (0.4 g, 53%) %157,

ESI-MS m/z: 302 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.99 (t, J = 7.34 Hz, 3H
), 1.05 (d, J = 6.14 Hz, 3H), 1.20-1.35 (m, 1H), 1.96-2.25 (m, 3H), 2
.39 (t, J = 15,13 Hz, 2H), 2.54-2.67 (m, 1H), 2.85-3.04 (m, 3H), 3.32
-3.34 (m, 2H), 3.66-3.69 (m, TH), 4.26-4.32 (m, 1H), 4.68-4.72 (m, TH
), 7.26-7.43 (m, 3H), 7.58 (d, J = 7.45 Hz, 1H), 9.08 (d, J = 8.99 Hz
, TH), 9.27 (d, J = 8.4 Hz, 1H), 10.13-10.18 (m, 2H).

[&E514]

1-((28%, 4R)-4-(((1r,3R)-3-F X /U OTFI)T I J)-2-*AF)L-3,4-T

EROF/YU-1CH)-1)V) FOany-1-4> ZiE#iE
(T721)

SEHIOIRITHELN-[(28,4R")-4-F X /-2-X FJ-3,4-J FOF
J Y v=12H) -4 )0]17a/r-1-4 (0.5 g, 2.29 mmol) B &L Vtert-TFJL
B-FFvoOTFIL)AININT—k (0.678 g, 3.66 mmol) ZAWT, &&
BIOD T EEHKIC L Ttert-FF I (3-(((28% 4R)-2-X FI-1-TO A =
W-1,2,3, -7 hZROF /) V-4-4IV)TX/)>oQTFIV)AIL/INT—
NOMERN S, BONHERMZSFC (Chiralpak IG (30x250 mm),
S5um, C0,/T# /—JL=75/25 &0 g/min) TEHET DI &ICLY, tert-T
FIb ((1R, 3r)=-3-(((28, 4R")-2- X F)L-1-FOEF Z)-1,2,3,4-F kS K
OF/)Y-4-4IV)F7X /)07 FIV)AIIL/INT— k(120 mg, 13%) &5
ESI-MS m/z: 388 (M + H)*: 'H-NMR (DMSO-ds, §):0.79-0.84 (m, 1H), 0.92-0
.99 (m, 6H), 1.37 (s, 9H), 1.99-2,04 (m, 3H), 2.06-2.33 (m, 3H), 2.54
-2.61 (m, 2H), 3.23-3.25 (m, 1H), 3.46-3.49 (m, 1H), 4.02-4.05 (m, TH
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[0851]

[0852]

), 4.57-4.63 (m, 1H), 7.14 (d, J = 7.2 Hz, 1H), 7.23-7.25 (m, 3H), 7.
42-7.47 (m, 1H).

(T722)

TRRITELNnztert-7FIL (IR, 3r)=-3-(((28, 4R*)-2-X FJ)L-1-FOEF
ZI-1,2,3,4-F hSROF /Y -4-()L)T X /)0 TFI) AT
—h~(0.25 g, 0.64 nmol) = FAWT, EfEMIaDIR2ERFRICL T, 1-((25,
AR)-4-(((1r,3R)-3-7 X /0O TFII)TIX/)2-AFII-3,4-Yk ROF
J ) U-1CH)-q ) Fany-1- > ZiBiE1E(0.21 g, 90%) =157,

ESI-MS m/z: 288 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.98 (t, J = 7.5 Hz, 3H)
, 1.03 (d, J = 6.5 Hz, 3H), 1.10-1.23 (m, 1H), 2.10-2.14 (m, 1H), 2.5
1-2.60 (m, 3H), 2.74-2.79 (m, 1H), 2.84-2.88 (m, 1H), 2.91-2.99 (m, 1
H), 3.91-3.98 (m, 1H), 4.11-4.19 (m, 1H), 4.29-4.34 (m, 1H), 4.62-4.7
2 (m, TH), 7.32-7.41 (m, 3H), 7.57 (d, J = 8.0 Hz, 1H), 8.42 (brs, 3H
), 10.36 (brs, 1H), 10.44 (brs, TH),

[&%&%5115]

4-((((28%, 4R")-2-X F )L -1-FO A =)-1,2,3,4-F hSk ROF /) v-4-
AT 2 /) AFIV)REEEE

(T721)

SEFNOIRITHEONI-[(25,4R)-4-F X /-2-X FJL-3,4-T £ RO F
J V) -1CH) -4 170/ r-1-4>(1.0 g, 4.6 mmol)ZDMF (3 mL) IZ;A#E L
A (TOEAFIV)LREEBAFIA.56 g, 6.88 mol) BLUREHY D L
(1.89 g, 13.8 mmol) &N %, 80 CTIGEFREIEM L. RINEESY % KIZH
MU, BFERT FILTHIE L7c, BREZEKMEEF M) VA TEREL, BE
BiELE. BONEEERBEEEEASLVOR NS 74 —(T7ENZN) I/
K1/ TRET D EITEY,. AFIL 4-((((28 4R)-2-X FI-1-FOEF
1,23 4-F RS EROF /Y U4 )T I /) AFI)RY Y T— (1
.0 g, 60%) &8,

ESI-MS m/z: 367 (M + H)*
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[0853]

[0854]

[0855]

(T722)

TIRITH/ELNIAFIV 4-((((2S, 4R)-2-A FI-1-TOEF =)-1,2,3,4-
ThSEROF /Y U-A-AII)TI/)AFLIRYYIT—F(1.0 g, 2.73 mm
o) ZRWT., EREFIFOTE2EBEHRIC L T, 4-((((28, 4R*)-2- X F)L-1-T
AEF=Z-1,2,3,4-F hSEROF I YDA )T I ) AFI)REEHE
(0.6 g, 62%) %187,

ESI-MS m/z: 353.34 (M + H)*

[ZE516]

1-((28*, 4R*)-4- (-7 I /B U-2-4 V)T X /)-2-AFI)-3,4- kb KO
F/)U-1@H) -1 ) FTany-1-#4>

(T721)

SEFNOIRITHEONI-[(28,4R)-4-F X /-2-X F)J-3,4-T £ O F
J)U-12H) -4 L]17anv-1-4>(1.0 g, 4.6 mmol)ADMF(5 mL)IZA#E L
C2-70A0a-5-ZhAEY U (0.488 g, 3.44 mmol) BLUREEH ) U L (0
.94 g, 6.88 mmol)&MNA. 70 CTIRMEER LA, RINESMICKEMA.
£ UCEE®HRZERSI BT D &L Y, 1-((254R)-2- X FI)L-4-((5-= + O
BT Y-2-4V) 72 /)34~ ROx/) v-1C2H)-1 L) 7O/ v-1-F
> (0.55 g, 71%) &5 7=,

ESI-MS m/z: 341 (M + H)*

(T722)

TRITHELNAL1-((28 4R)-2-X FII-4-(b-= bOEY P U-2-4 L) T 2
J)=-3,4-Ye ROx /Y v-1(2H)-1 L) FAO/8-1-%>/(0.55 g, 1.61 mmol
Y%, THE(B3 nL), T4/ —J)L(B nL)BLTKE nL) DREBREICEME L. 8%
K (0.452 g, 8.08 mmol)BLVENLT VY EZIL(0.128 g, 2.42 mmol) %
Mz, 60 CT! AR L, RINEEMZRITRMEL. ToONLEAICK
ZEMA, BFERTFILCIHE L, BHEEZEKRESF M) U LTEREL.
BEBMET DI &Y, 1-((28,4R)-4-((5-F I /EY I V-2-1 V)T X
J)=2=-XAFI-3,4-Y e ROFx /1) -12H) -4 )L) TO/>-1-% > (0.45 g,
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90%) =157,
ESI-MS m/z: 311 (M + H)*
[0856] [&EHI17]
1-((2S,4R)-4-((5-7 X/ EY I V-2-1 V)T X /)-2-X FJI-3,4-Y & KO
F/U1CH)-a ) TONRY-1-F >
(T721)
BEFN6D LRI TELNA1-((28,4R)-2-X F)L-4-(5-= kALY -2
-MII)TZX/)-3,4-YeROx/ 1) v-102H)-1)L) TO/8>-1-% > (940 mg,
2.76 mmol) % SFC(CHIRALPAK IB, CO,/X#% /—JL = 94/6, 30 mL/min, rt =
12.38 min) THRET D &ITL Y. 1-((2S,4R)-2-X FI-4-((5-= hOEY
VY24 )T X /)-3,4-veRkaOx /Y r-12H)-1)) TanRv-1-F > (
230 mg, 24%) %=5EBf-,
ESI-MS, (M+H)*, m/z: 341, 'H-NMR (CDCl,, &): 1.10-1.20 (m, 6H), 1.33-1
.44 (m, TH), 2.29-2.43 (m, 1H), 2.53-2.64 (m, TH), 2.66-2.76 (m, 1H),
4,90-5.04 (m, 1H), 5.69-5.96 (m, 1H), 6.48-6.59 (m, 1H), 7.16-7.25 (
m, 3H), 7.29-7.36 (m, 1H), 8.21-8.27 (m, 1H), 9.00-9.04 (m, 1H).
[0857] (T #22)
TRITELNI-((2S,R)-2-A FI-4-(-=bOEY I v-2-14 L) T I
J)=-3,4-Ye ROx /Y v-12H)-1 L) FAa/S-1-% > (90 mg, 0.264 mmol
Y, IH /=)@ mL)BLVKE nL) DEEREISEE L, HiaMmEK (173
mg, 2.64 mmol) BLTIRILF MY DL (141 mg, 2.64 mmol)ZINX. FFRTF.
1RFERE L, RIVEEMAERETHEL. BRI HBLEDL, 2H%
B T F )L C2EIME Lic, BHEAMBY /x> ALTERL. BERMEL
o BONKBEEES ) ATNASLIOR NI S T4 —(NTH YV /BT
FIL=4/6~0/10) TRET D &ITL Y. 1-((25,4R)-4-((5-7X /EY D V-
=M IW)T 2 /)-2-AFN-3, 4~ RkOFx/ ) r-12H)-1)L) T/ v-1-F
> (52 mg, 63%) &5,
ESI-MS, (M+H)*, m/z: 311. 'H-NMR (CDCl, &): 1.12-1,17 (m, 6H), 2.27-2
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[0858]

[0859]

.39 (m, 1H), 2.51-2.61 (m, 1H), 2.62-2.71 (m, 1H), 3.27 (br s, 2H), 4
.26 (d, J = 9.1 Hz, 1H), 4.46-4.54 (m, 1H), 4.87-4.95 (m, 1H), 6.35 (
d, J =8.6Hz, 1H), 6.98 (dd, J = 8.6, 2.7 Hz, TH), 7.14 (d, J = 8.2
Hz, 1H), 7.17-7.22 (m, 1H), 7.24-7.29 (m, 1H), 7.32 (d, J = 7.2 Hz, 1
H), 7.72 (d, J = 3.2 Hz, TH).

[5E518]

1-((28%, 4R*)-2-A FIL-4-((ER ) O U-4-A L A FII)T X /)-3,4-Tk RO
F/UU-1CH)-q V) Fany-1-4 > ZIERIE

(T721)

BEHIOIRITELNLI-[(28,4R)-4-7 X /-2-XF)-3,4-Y b ROF
J)=-1@CH) -4 L]17anr-1-42(0.26 g, 1.0 mol)A> /OO0 xT#H > (5

ML) ISTARAE L. tert-TFI 4-RILIWERY I V-1-ALRF 55— ~(0.2
39 g, 1.12 mmol), ®eE£(0.029 mL, 0.510 mol)BLTF MY LNY T+
RFSROERY R(0.433 g, 2.04 nmol)ZINX, EETHREEL LA, K
IEEYICKEMA. BT F)L T3t Lz, BREEBARE< /2
TV LTEIEL, BERELL, SONEEREEZS)ASIVAS L O
74— (BHI—FTI/EBEIFI=T/3)THERETZI&ICLY, tert-TF
U A-((((28 4R -2-X FI-1-FOEF=Z)-1,2,3,4-F bk ROx /Y Y
- J)T I /)AFIVVERY I U-1-AILRFSS5— 1 (0.41 g, 98%) %75
7=o
ESI-MS m/z: 416 (M + H)*

(T722)

TIRIT/E O ctert-TFIL 4-((((28, 4R*)-2-X F)L-1-TOEF =)L -1,2
B4 TR ROF /) U-4-A)TI/)AFIV)ERY T U-1-HILKRF
55— h(0.41 g, 0.98 mmol) ZEEER T F )L (5 mL)ITARR L. BIbLKR/BFER
IFIBER@E mol/L, 2.5 mL, 9.9 mmol)&HNA, B CIE/EH LA, K
INEEMEREIABL. BONLBEFEZAS /—ILISE#E L. BERWET S
ZEITEY, 1-((28, 4R)-2- X FI-4-((ERY T V=44 JUXFII)T I/ )-



WO 2019/189778 230 PCT/JP2019/014042

[0860]

[0861]

[0862]

[0863]

J4-Yekrkax/ Y v-1CH)-q L) Tansv-1-4v Z15EEE0.43 9, 2
#) &8 7,

ESI-MS m/z: 316 (M + H)*

[&E45119]

4-(((28%, 4R)-6-7 LA O-2-X F)-1-FOEF =Z)-1,2,3,4-F kS KO
FIYVU-A-AM)T 2 ) )REEE

(T721)

4-7)407=)>(1.0g, 9.0 mol)ZBWNT, SEHFNDOIRIEERRIC
LT N=((28%4R)-6-7 )L A O-2-X F)L-1,2,3,4-F bk RkOx /Y v-4-
AR LTI R(0.3 g, 16%) %157,

ESI-MS m/z: 209 (M + H)*
(I#22)

TRITEONAN-((28, 4R)-6-7 LA O-2-X FI)-1,2,3,4-F Sk RO
FIYU-4-AI)KRILLTIRO.0g, 4.8 mol)ZEWVT, BEFNDIRE
2EBRRICL T, N-((28% 4R")-6-2 LA O-2-X FI-1-FOEX=)-1,2,3,4
-FhZEROF /) -4-AIL)KRIVLTIRO.0 9, 79%) %571,

ESI-MS m/z: 265 (M + H)*
(I7&3)

TR2TH/LNAN-((284R)-6-7 LA O-2-X FI-1-FOEX =)L-1,2,3,
A-FhZerROF /Y 2-4-4IL)RIVLTIR(.0 g, 3.79 mmol) ZFBWT
. BEFNOIRIEEKICL T, 1-((284,4R)-4-F X /-6-7 )L A O-2-X F
=3, 4-Ce RkOx/ ) o-12H)-4 L) TO/Rv-1-F (0.5 g, 56%) %187/
ESI-MS m/z: 237 (M + H)*

(T724)

TR3TIHEOLONLI-((254R)-4-7 X /-6-7 )L A 0O-2-XF)L-3,4-T . KO
F/UU-12H)-4 ) FOnRY-1-42(0.3 g, 1.3 mmol) ZAWT., SEHI1
DIFRAERHICLT, XFIL 4-(((2854R*)-6-7 )L A A-2-X FI)-1-7FOE
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[0864]

[0865]

[0866]

[0867]

FZN-1,2,3,4-F S RAOF /Y U-4-A )T I /)RVYIT—H(0.08 g
, 10%) &15 7=,

ESI-MS m/z: 371 (M + H)*

(T#25)

TRATELNIAFIL 4-(((2844R)-6-D LA O-2-X FI-1-TOEF =
W-1,2,3,4-F S ROF /) U-4-4 )T/ )RV I—K(0.9g, 2.4

mmo 1) & FAWT. SEHNDIFR6&E BARIC L T, 4-(((25% 4R*)-6-7 )L 4 O-2
“AFI-1-FAEFZI-1,2,3,4-F S ROF /Y U-4-1IV)T X /)R
BER(0.65 9. 75%) %157,

ESI-MS m/z: 357 (M + H)*: H-NMR (CDCly, &): 1.14-1.22 (m, 6H), 1.25-1.
34 (m, TH), 2.32-2.38 (m, 1H), 2.53-2,59 (m, TH), 2.66-2.73 (m, 1H),
4,24-4,31 (m, 2H), 4.96 (brs, 1H), 6.61 (d, J = 8.80 Hz, 2H), 6.93-7.
02 (m, 2H), 7.15 (brs, 1H), 7.95 (d, J = 8.80 Hz, 2H).

[&%E1120]

tert-7FIJL ((E)-3-((28%,4R*)-4-((4-F X/ 7T =IN)T X /)-2-AFI)L-1-
FOEF=Z)-1,2,3,4-F hSEROF Y U-T-4 L) T ) IL) AT — b
(T721)

3-7OEF7=)(25.0g, 145 mol)ZFBWVWT. SEHFNDOIRIEEERICL
To N=((28 4R*)-T-7T O E-2-X FI-1,2,3,4-F RSk ROFx/ ) v-4-4 )L
JRIVLT X R(24 g, 62%) %157,

ESI-MS m/z: 269 (M + H)*
(T722)

TRITELNEN-((28, R)-T-TAE-2-X FI)I-1,2,3,4-F hSkE ROF
I U-4-AV)RIVLT I R(24 g, 8 mmol) #FHWT, SEFIDIIE2EME
BICL T, N=-((28, 4R)-T-T O E-2-X FI-1-FOEF ZI-1,2,3,4-F k5
ErOFx/ ) -4 I)KRIVLT X R(B.5 g, 19%) %57,

ESI-MS m/z: 325 (M + H)*
(I#23)
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[0868]

[0869]

[0870]

TR2THELNIN-((28, R)-T-TOE-2-X FI-1-FOEF=)-1,2,3,4-
ThSEROF /) U-4-AIV)RILLTZIREB.Og 9.2mol)ZAWVWT, &
ZFNOIREIERERICL T, 1-((28,4R)-4-7 X /-T-T O E-2- A FJL-3,4-
JeROF /) U-1CH)-1 L) FOny-1-F (2.0 9, 74%) =BT,

ESI-MS m/z: 297 (M + H)*
(T724)

TRITHELNAL1-((28,4R)-4-7 X /-T-TOF-2-A FI-3,4-Ck KOF
) U-12H) -4 I)) 7O/ -1-4 > (500 mg, 1.69 mmol), BLV(@4-= kDO
7xZ)L)ROVER(422 mg, 2.53 mmol) #FAWT, SEFITTRIEERICL
T, 1-((28,4R)-7T-T A E-2-X F)-4-((-= ATz ZI) T X /)-3,4-%
ErRAOF/Y-1CH)-1) TRV -1-42(0.18 g, 25%) %571,

ESI-MS m/z: 418 (M + H)*
(I#5)

TRATHELN1-((28, R)-T-TOE-2-AFIN-4-(4-=ZbA Tz ZI)T
2 /)-3,4-vekrkOFx /) v-1(2H) -1 L) FO/v-1-4>(0.33 g, 0.79 mm
oDENMLIVEG mL)ISEMEL, tert-TFI (B)-3-(RYTFILRH =)L)
T YI)AHIINT— (0,422 g, 0.95 mmol) @ & TUPd(PPh;), (0.091 g, 0.08
mno ) &M Z. I TVEEKTF. 110 CTTHEER LA, RIGEEYICK
A, BRI FILTHIE L, BRBEZEKMES M) D LTEREL, B
ERELE, BonNEEREES )V ATSXVASLIORNI S 74— (AHAT—
FIV/ BB T FIL=1/3) TRET D &ICL Y., tert-FTFIL ((E)-3-((287, 4R*
)2-AFI-4-((4-=bO 7)) T X /)-1-FOEF=-1,2,3,4-F h5
ErROF/Y-T-4I)T VL) AILINT— (0.3 g9, TT%) %157
ESI-MS m/z: 495 (M + H)*

(T726)

TiEbTilEoNnctert-TFIb (E)-(3-((28, 4R*)-2- A FJL-4-((4-= hO 7
TZ)FR/)-1-7AaEFz=i-1,2,3,4-F S Rax /) -T-41 L) 7
DIL) AT — (0.3 g, 0.61 mmol) ZFAWT, SEHN6DIE2E RERIC
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[0871]

[0872]

LT, tert=-FFJL ((E)-3-((28*,4R")-4-((4-F X/ 72 =IN)T X/ )-2- 4
F-1-7OEA=ZI-1,2,3,4-F hZROF /) U-T-1 L) TV IL) AN
<— 1 (0.25 g, 88%) %157,

ESI-MS m/z: 465 (M + H)*

[B£H121]

tert-7FIL 4-((28,4R)-4-((4-7 X/ 7z ZI)F7 X /)-2-*FJ)L-1-70

B4 =Z-1,2,3,4-F S ROF/ Y 2-T-14)1)-3,6- ROEY I -1(
H)-ANERFTS— K
(T#1)

SEFRODITIRITE SN, 1-((254,4R)-7-TOET-2-A FIL-4-((4-= k
O7xZ)73/)-3,4-Yerkaox/Yr-1CH)-1 ) FaRv-1-F (0.
189, 25%) %, 1,2-U XA MNFLITHVELVKDBEBREG mL, 5:1) I8
L. tert-FFI 4-(4,4,5,5-F bS5 A FI-1,3,2-YAFHROS V-2-1 )L
)-3,6-YE ROEY Y V-1(2H)-hIKRFSS5—h~(0.388 g, 1.25 mmol), 15
£ F£(0.052 g, 1.25 mmol), REEF ~'U D L(0.177 g, 1.67 mmol) &
& OPd(PPhy), (0.096 g, 0.08 mmol)ZmNA, FITVHEESKTF. 100 CTT2
BFEER L, RINEEWMEES A M2BL. 2BERERHELL, BN
EREED)VATINVAZ LA NI ST 4 — (BRI —TIV/BEFBE T FIL=17/
NTHRETDIEICLY, tert-TFIL 4-((25% 4R*)-2- A F)L-4-((4-= b O
2T /)1-Fa4=i-1,2,3,4-F Sk Rkax /Y v-T-4)L)-
36-e ROEY T U-1CH)-AIERFTS5— (0.3 g, 68%) 5B,

ESI-MS m/z: 521 (M + H)*
(T#22)

TITRRITEONtert-TFIL 4-((28, 4R*)-2-A FIL-4-((-= AT =)L
Y72 /)-1-FaEFA=Z-1,2,3,4-7 S ROF /Y U-T-1))-3,6-Vk
FOE) I V-1CH-AINKRFLZ— k(0.3 g, 0.57 mmol) ZFAWT. SEH
16D TFE2&EMKIC LT, tert=-TFIL 4-((28,4R*)-4-((4-7 X/ 7z =)
T J)2-XFI-1-FAEF=I-1,2,3,4-F hSk ROx/ ) v-T-4JL)-
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[0873]

[0874]

3,6-vk ROBYIY-12H)-hILRF>S5— 1~ (0.25 g, 88%) =157,
[&&5122]

4-(2,3,9- N 1) X FJL-6H-F T / [3,2-f1[1,2,41 v Y 7/ O[4,3-al[1,41 7
vtEV-4-1I) 7=V

SEFADITRRITHELNZ4-4-TOE7 2 2)1)-2,3,9- M) X FIL-6H-F
T /[3,2-f1[1,2,41 ) 7V Al4,3-al[1,4]17EE> (2.0 g, 5.17mmol) %
. DMSO (30 mL)ITiAfEL. 2 1EER(0.196 g, 1.03 mmol), 1,2-Y X FI T
FLYYTFTZT(0.136 g, 1.55 mmol) B L U28%7 > E=77K(150 mL) &A1 Z
. 130 CTICEEEREE Lic, RINESYICRATMERS N W LAKBEREMZ
. BRI FILC2EHE L, BEEAEAKREES N D LATEREL., BRER
BL7. BoNmaA%AMMEHPLC(10 mmol/L ERB 7V EZY LKEKR/ T
ERZMYW)TRBETZZEICEY., 4-(2,3,9- MY X FIL-6H-F T /3, 2-
f101,2,418 Y 7V Ol4,3-a1[1, 41 7EEY-4-4 L) T7=1) > (0.850 g, 1
%) &S 7=,

ESI-MS m/z: 324 (M + H)*: 'H-NMR (DMSO-dg, 8): 1.71 (s, 3H), 2.40 (s, 3
H), 2.57 (s, 3H), 4.00 (d, J = 12,47 Hz, 1H), 5.09 (d, J = 12.72 Hg,
1H), 5.57 (s, 2H), 6.52 (d, J = 8.80 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H
).

[&&15123]

1-(4-7 X /) RVIN)-2-TFI)-1,5,6,7-F kS & RO-4H-14 > R—)L-4-F
v

(T721)

Sk (Eur. J. of Org. Chem. 2016, 5169-5179)ICSBED A EICRWVER L
fz2-2-AFxYTFI)voanFHo-1,3-4>(1.7 9, 9.34 mmol) % kL
T m)ICBEBEL. tert-TFIL 4~ (FI/AFN)TTZIV) AIVINT —
£(2.49 g, 11.21 mmol) &N Z. ERETIODEERL ALK, 4BEERL. B
ERiEL, BONLEREESYASLASLIO NS T 4 — (BB F
W/ BRI —FTI=1/4~1/2) TRET D &ICL Y., tert-TFI (4-((2-T
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[0875]

[0876]

[0877]

FI-4-FFV-4,5,6,7-7 v S RO-TH-4 >~ R—JL-1-1 L) X FII) 7 ==
V) B S — K (0.550 g, 16%) %57,

ESI-MS m/z: 369 (M + H)*

(I#E2)

TRITE LN ctert-TFI (4-((2-ZFI)-4-FFV-4,5,6,7-F RS ER
O-TH-A > R—=Jb=-1-4 L) X FIL) 7 = =) A/ — ~(0.550 g, 1.49 mm
oDZAWT, EFEFMBOIBIEAZRICLT. 1-(4-TI/RVV))-2-TF
V-1,5,6,7-F S & RO-4H-1 > R—)L-4-% > (0.350 g, 87%) %187,
ESI-MS m/z: 269 (M + H)*

[&%E15124]

1-(3-(3,5-U XA FIAYVFHY—)b-4-4)L)-b-E ROF IRV II)ERY
Tu-4-hIRVER

(T721)

HROIFI 3-7OF-5-E RAFIARYIF7ILTE R(0.25 g, 1.24 mmol
Ve, L, &-IFF YU BICKOREEBREG nL, 2:1D)ITEME L. HHRODS, 5-
T RAFI-4-(4,4,5,5-F NS AFI-1,3,2-FAFHROSV-2-1 L)1V F
By —)1(0.332 g, 1.49 mmol), V) VEE=HYU D £(0.791 g, 3.73 mmol) &
& T'Pd(dppf)CLl, (0.09 g, 0.12 mmol)ZANX. 100 C TAREIRS L, Rt
REMEREREL. Son/EEBEEHS L0 NS 71— (EFBETFIL
/EHI—FII=30/70) THETZ I EICLY, 3-G,5-UXAFIAYFHY—
=41 JL)-5-E ROF IRV XT7IITE K(0.17 g, 63%) %15/,

ESI-MS m/z: 218 (M + H)*
(I7E2)

TIRITELNR3-B,5-IXFIAYVFH Y —Ib-4-1JL)-5-E FOF IR
VATILTER (209, 9.22 mmol), BLUHBEDIFIL EXRY D U-4-7
WERFSS—K(1.73 g, 11,06 mmol) ZHWT, EREFTIOITIEEBERIC
LT, TFI 1-B-G@,5-IAFIA Y FH YV —)b-4-4JL)-5-E ROF IR
VIUIERY U U-4-HIRFTF—M0.75 g, 23%) &1F7=,
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[0878]

[0879]

[0880]

ESI-MS m/z: 359 (M + H)*
(T#3)

TR2THRLNAEIFIV 1-B-GB,5-IAFIL1 VYV FH YV —IL-4-1)1)-5-k
RAOFIRYIIER) I V-4-HIRF>5—~(0.55 g, 1.54 mmol) % F
WT, EHEFIBIOITR2ERBRICL T, 1-B-B,5-YAFIAVFH Y —)-4
~1)-5-E ROF IRV IIV)ERY) D U-4-HII R VEE(0.295 g, 58%) %218
7o
ESI-MS m/z: 331 (M + H)*

[&%E15125]
3-((4-7 2/ ERYIU-T-A L) A FIV)-5-(3,5-F X FIL A4V FHYV—)L-4
-1) 7/ —)VZIEEIE

(T721)

BEFRADTIRITELONA3-GB,5-I X FIA Y FH YV —)b-4-1)L)-5-k
ROFIORYZIFZILTERR.0 g, 9.22 mmol), BLUHIERDtert-7F I
BRI -4 LA/ —(1.84 g, 9.22 mmol) ZFBWT. EREFI7dD
TRIEEAZRICLT, tert-TFI (1-(3-(3,5-I A FI A YV FHY—)L-4-4
V)-5-E ROFIRYII)ERY FU-4-A JL) HILIST— K (0.76 g, 21%)
=157,

ESIMS, (M + H)*, m/z: 402.35.

(T722)

TRITELNctert-TFIL (1-(3-(3,5-T A FI AV FH YV —IL-4-1 L)
S5-E ROFIRVYII)ERY T U-4-A L) B/ — K (0.740 g, 1.84 mm
oDZAWT., EFEMaDIR2EAHRICLT, 3-(4-7I/ER)IU-1-4
WY AFIV)-5-(3,5-FAFIAYVFHY—Ib-4-4)L)7 =/ —)L ZIEHEIE(O
.23 g, Th) %187,

ESIMS, (M + H)*, m/z: 302.27. 'H NMR (DMSO-ds &): 1.91-2.07 (m, 4H), 2.
25 (s, 3H), 2.43 (s, 3H), 2.73-2.89 (m, 2H), 3.19-3.25 (m, 3H), 3.96-
4,11 (m, 2H), 6.81-7.03 (m, 3H), 8.14 (s, 1H), 8.24-8.29 (m, 3H), 9.8
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[0881]

[0882]

9 (brs, 1H).

[&%&15126]

(8)-4-(6-(2-(2- (I AFIVT I /)T hF2)-2-FFVITFI)-2,3,9-~h) X
FI-6H-F T /[3,2-f1[1,2,41 ) 7/ O[4,3-al[1,4]o 7 EEV-4-1 )

g Calivg

(TR

SEZRITH LN (S)-4-{6-[2-(tert-T hFI)-2-FFV T FI]-23,9-

MY XFIL-6H-F T/ [3,2-f1[1,2,41 ) 7/ Ol4,3-al[1,4] 7LV -4-
AV REE(1.0 9, 2.14 mmol) %, DMF(5 mL) ICBRE L. REED Y V L (0.
88 g, 6.44 mmol) BLURY I TOX K(0.55 g, 3.22 nmol) A#A0%. 100

CTAHsEHER L, RISEEMICKENMZ. TH LEEEE 2L, HEE
BIDIEICEY, RUTIL (8)-4-(6-(2-(tert-T hF¥)-2-FFVIFIL
)-2,3,9- 1) X FJL-6H-F T / [3,2-f1[1,2,41 b Y 7V O[4,3-al[1,41 7

TEV-A-A )RV IT—N(.1 g, 92%)%5F,

ESI-MS m/z: 557 (M + H)*

(I#82)

TIRITELNRY I (§)-4-(6-(2-(tert-T hF)-2-FFYV T FI)-
2,3,9- 8 A FJ-6H-F T /[3,2-f][1,2,41 ) 7/ O[4,3-al[1,41C 7

Ey-4-4 )RV T—r(1.1 g, 1.98 mmol) %, 1,4- A %4> (5 mL)IC

BEEL. BILKFE/N,4-TF X5 VARG mol/L, 5.0 mL, 20 mmol) ZANX.

ER T2 L, RINESWICKENMZ, KEAZBBIFIL C2OiH

Lz, BREZEKMEEFT M) VALTEEL, BERELE, SOoNLEE

HEHASLIVATNT S 74 —HBIEAF LY/ A% /) —)L=95/5) CHRETZ T

L&Y, (S)-2-(4-B- (R DI FFV)AIVKRZII) T T =)V)-2,3,9- b

) X FI-6H-F T / [3,2-f1[1,2,4]1 v ) 7/ O[4,3-al[1,4]> 7EEV-6-41
JV)EEER (0.8 g, 80%) Z157<,

ESI-MS m/z: 501 (M + H)*

[0883] (T #23)
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[0884]

[0885]

TR2TELNEL(S)-2-(4-(4- (R IAFI)AIKRZII) 72 Z)1)-2,3
,9- N A FIL-6H-F T/ [3,2-Ff1[1,2,41 + 1) 7V O[4,3-al[1,4]1 7 EEY
-6-1 JU)BEES(0.250 g, 0.5 mmol), BLUV2-(VAFITI/)ITH V-1-F
—JL(0.044 g, 0.5 nmol) = FAWVT, EEMaDIRIERARICLT, XY
W (8)-4-(6-2-2-(AFITI /)T bF)-2-FFVITFIV)-239-+
) AFI-6H-F T/ [3,2-f1[1,2,41 ) 7V Ol4,3-al[1,41> 7 EEV-4-4
W)XV T — OB (0.165 9) 2157,

ESI-MS m/z: 572 (M + H)*
(I#24)

TRITH/ONENY DI (8)-4-(6-(2-2- (P AFIVT I /)T hF)-2-
FFYIFI)-2,3,9-8) XFI-6H-F T /[3,2-f1[1,2,41 b Y 77V O[4, 3-
all1, 41 7EEY-4-A )RV T— NOBERY(0.165 9) %, X%/ —
WG aIER L. N5 UD LxFR0.05 g, 10% wt)ZMZ. KRFBEKT
. ERTHSEBR L, RINEEWEESMA M2BL. 2RERERET 2
ZEILEY, )-4-6-2-2-(AFINTI/)T bFV)-2-FFYITFIV)-
2,3,9- M X FJL-6H-F T /[3,2-Ff1[1,2,41 v ) 7/ O[4,3-al[1,41 7+
Er-4-1 V) REEHOHEMKEY(0.300 9) 157,

ESI-MS m/z: 482 (M + H)*

[&E5127]

4-((8)-6-(2-(((1r,49)-4-E ROF LI ONF U A FV)-2-FFVYIF
W)=2,3,9- 8 ) X F)JL-6H-F T / [3,2-f1[1,2,41 Y 7/ O[4, 3-al[1,4]1>
TEEYV-4-ANV)REEE

(ZFE1)

SEFR6OITRE2THEONL(S)-2-(4-(4- (R I INAF2)AINKRZIL) T
T=))-2,3,9- MY X FI-6H-F T /[3,2-Ff1[1,2,41 ~ Y 7V O[4,3-a][1, 4
1 7€ -6-4 JL)BEEL(0.250 g, 0.5 mmol)%& &~ OO AL L (5 ml) ICBHAR
L. p-MILIZVZRIKRVEE (0.019 g, 0.1 mmol)BLUP NSV Z-1,4->4 10O
ANFHUIF—I(0.290 g, 2.5 mmol) A ANX. 70 CT3BREEHEH L, K
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[0886]

[0887]

NEEMERTEREL. Boh/AREAWEAS LI/OT NS T4 —(T
b= YIL/0 1 RIEEEIKIATR=45/55) TREET B I &ICL Y, RV TV 4-((S)
-6-(2-(((1r,48)-4-E ROF oo ONFIN)FFV)-2-FF YV ITFIV)-2,
3,9- MY XA FIJ-6H-F T /[3,2-f]1[1,2,4]1 1) 7' Ol4,3-all1,4] 7 ¥E
V4= V)RV T — K (0.110 g, 37%) %157,

ESIMS, (M + H)*, m/z: 599, 23,

(T722)

TIRITELNAERY I 4-((5)-6-(2-(((1r,49)-4-E FOF > > /OnF
VIVFF)2-FFYIFIN)-2,3,9-M) X FJ-6H-F T/ [3,2-f1[1,2,4]
Ny 7val4,3-all1,41Y 7EEY-4-A L)XV Y T — (0,150 g, 0.25 mm
oDERAWT, ZEHI6MTIRAERARKIC LT, 4-((8)-6-(2-(((1r,48)-4-t
FOFoooandFiil)FF2)-2-FFY TFI)-2,3,9-81) X FIL-6H-F
T /[3,2-f1[1,2,41 ) 7vVOl4,3-all1,41 7 EE Y -4-1 L) REEE (0.
115 g, 90%) =57,

ESIMS, (M + H)*, m/z: 509.34: 'H NMR (DMSO-ds;, &) 1.23-1.32 (m, 2H), 1.
37-1.45 (m, 2H), 1.60 (s, 3H), 1.75-1.78 (m, 2H), 1.85-1.91 (m, 2H),
2.42 (s, 3H), 2.61 (s, 3H), 3.17 (d, J = 5.38 Hz, TH), 3.40 (dd, J =
8.80, 6.36 Hz, 1H), 3.46-3.55 (m, 1H), 4.49-4.56 (m, 2H), 4.70-4.74 (
m, 1H), 7.51 (d, J = 8.31 Hz, 2H), 7.97 (d, J = 8.4 Hz, 2H), 13.17 (b
rs, TH).

[&%&15128]

($)-4-(6-(2-(ZFINT I /)-2-FFVITFIN)-2,3,9-~) XFIJL-6H-F T/
[3,2-F1[1,2,41 h U 7V 0O[4,3-a][1,41Y P EE Y -4-A L) REE
(T721)
SEFIRDIR2TELNE(S)-2-(4-(4-(RVINAFV)AIVKRZIV) D
T=)V)-2,3,9- MY X FI-6H-F T /[3,2-Ff1[1,2,41 ~ Y 7V Ol4,3-all1, 4
197 EEY-6-1JL)BEEL(0.200 g, 0.4 mmol), BLTPIFILT I (2 mol/
L THF&#, 0.6 ml, 1.2 nmol) AW T, EHEFIbOITRIEBEHFICLT. N
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[0888]

[0889]

[0890]

vIN (S)-4-(6-(2-(ZFNT X /)-2-FFYITFI)-2,3,9-1) X F)L-6H
-FxT/[3,2-f1[1,2,41 8y 7V al4,3-al[1,41 7 EEY-4-A JL)RV YT
— b (0.180 g, 86%) %157,

ESIMS, (M + H)*, m/z: 528.24.

(T722)

ITRITELNERY VI (8)-4-(6-2-(ZFNT I /)-2-FFYITFI)-2
3, 9- MY XF)-6H-F T /[3,2-f1[1,2,4]1 v 1) 7V O[4,3-al[1,4]> 7EE
Vb JL)RYY T —1(0.180 g, 0.34 mmol) ZFRA\WT., BEFI6MIT24E
BERICL T, (9)-4-(6-2-(ZFIVT X /)2-FFVITFIN)-2,3,9-FJ XF
-6H-F T /[3,2-f1[1,2,41 v Y 7/ Ol4,3-al[1,4]10 7 EEY-4-1 )&
BER (0.135 g, 90%) %157,

ESIMS, (M + H)*, m/z: 438.

[&%E5129]

(8)-4-(6-(2-(4-(2-E RAF Y IFN)ERS T U-1-AJL)-2-FF YV T FI)
-2,3,9- M) X FIL-6H-F T / [3,2-f1[1,2,41 b ) 7/ O[4,3-al[1,410 7 £

Ev-4-4 V)R BEEE
(T721)

SEHBOITR2TEON(S)-2-(4-4-(RVINFF V) AIRZIV) T
TZ))-2,3,9- MY X FIL-6H-F T /[3,2-Ff1[1,2,41 v 7V O[4,3-a][1, 4
197 EEY-6-4JL)BEEL(0.150 g, 0.3 mmol), BLV2-(ERSIv-1-4
IW)TH-1-F—)1(0.039 g, 0.3 mmol) ZFA\WT, EFEHI1bDITE3E @A
LT, RUTIL (9)-4-(6-(2-(4-(2-E ROF LI FI)ERS T v-1-4 )L
)2-FFYVITFIV)-2,3,9- M) AFJ-6H-F T/ [3,2-f][1,2,41p ) 7Ol
4,3-al[1,4]1V 7 EEV-4-4 V)RV T — NDOEERY(0.140 9) 257,
ESIMS, (M + H)*, m/z: 613.27.

(T722)

TRITELNERY VI (8)-4-(6-(2-(4-2-E ROF LI FIV)ERSY

V1= II)-2-F FY T FIV)-2,3,9- M) A FJL-6H-F T / [3,2-f]1[1,2,4] b
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[0891]

[0892]

[0893]

)7V al4,3-all1,41 7EEY-4-1 V)RV T— b OEERY(0.140 g)
ZRAWT, ZEMROIRIERKICLT, (5)-4-(6-(2-(4-2-E FOF>x
FINVERS T U-1-AI)-2-FF YV T FI)-2,3,9- ) X FJL-6H-F T / [3,
2-f1[1,2,41 8 ) 7/ 0l4,3-all1,410 7 EE Y -4-1 L) R EEBE(0.062 g,
80%) =157,

ESIMS, (M + H)*, m/z: 523,

[&E1530]

(8)-4-(6-(2-(3-A hF ¥ FORFV)-2-FF VY ITFI)-2,3,9-~1) X FJL-6
H-FxT /[3,2-f1[1,2,41 ) 7 O[4,3-al[1,4]S P EEV-4-1 V) REE
iz

(T721)
SEFRBOITR2TR/ONL(S)-2-(4-4-(RVINFFV)AIRZIV) T
T=)1)-2,3,9- 8 XA FJ-6H-F T /[3,2-f1[1,2,41 v 1) 7/ Ol4,3-all1,4
1T7EEY-6-4JL)EEEE(0.3 g, 0.6 mmol), HLU3-X bF>FO/-1-
ZF—I(0.540 g, 6 mmol)=FAWT, SERRTOIRIERAMRICLT, XY
W (8)-4-(6-(2-(3-A M ¥ > TORFV)-2-AF Y IFI)-2,3,9-hY X F
J-6H-F T / [3,2-f][1,2,41 b)) 7V O[4,3-a][1,4]1> 7 EEV-4-1 L)X
vV I—h (0.192 g, 56%) %187,

ESIMS, (M + H)*, m/z: 573.31.

(T722)

IRITHELNAERY I (8)-4-(6-(2-B3-* hF > FORFV)-2-F %V
IFIN)-2,3,9-8Y XA FI-6H-F T /[3,2-f1[1,2,4] + 1) 7/ O[4,3-al[1,4
1DT7EEY-4-A4 )RV IT—h (0.192 g, 0.33 mmol) & FAWT, &&H2
BOTRRAEEHRICLT. (9)-4-(6-(2-(3-X hF*>FORFV)-2-FFVIF
)=2,3,9- 8 1) X FJL-6H-F T / [3,2-f1[1,2,41 Y 7/ O[4, 3-al[1,41
TEEY-4-4 ) REEE (0.130 g, 80%) %157/,

ESIMS, (M + H)*, m/z: 483,

[BE5I31]
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[0894]

[0895]

(S)-4-(6-(2-(2- X FF YT MFV)-2-FF VI FI)-2,3,9- ) XA FJL-6H-
Fx/[3,2-f1[1,2,41v 1) 7V Ol4,3-al[1,4]10 7 EEY-4-1 L) REEER
(T#1)
SERFR6DIR2TRH LN (S)-2-(4-(4-(RVDILFF ) BIVKRZIV) T
T=)L)-2,3,9- MY X FI-6H-F T /[3,2-Ff1[1,2,41 + Y 7V O[4,3-al[1, 4
17 -6-4 JL)BEEL(0.3 g, 0.6 mmol), BLUV2-X hF2 T HV-1-F
—JL(0.456 g, 6 mmol) ZAWT, ZEFRIOIRIERFRICL T, RV II
(8)-4-(6-(2-(2-A RFY T "NFV)-2-FF VI FI)-2,3,9-F Y X FJL-6H-
Fx /[3,2-f1[1,2,41 8 ) 7V O[4,3-al[1,4]S P EE V-4 )RV YT
— £ (0.2 g, 59%) %87,

ESIMS, (M + H)*, m/z: 559,29,

(IL#2)

TIRITELNAERY I (8)-4-(6-(2-(2-X MFY I hFV)-2-FFV I
FIV)-2,3,9- MY X FJL-6H-F T / [3,2-f1[1,2,4] 1) 7V O [4, 3-al[1, 4]
VTEEV-A-AI)RYV T —1~(0.2 g, 0.36 mmol) ZFAWVT, SEFI260D
TRAEEICLT, (9)-4-(6-(2-(2-X MF YT hFV)-2-FFVIFI)-2
,3,9- MY X FIJ-6H-F T /[3,2-f1[1,2,4]1 ) 7V O[4,3-al[1,4]1 7 EE
VA4 V) REEE(0.125 g, 75%) &7,

ESIMS, (M + H)*, m/z: 469.

[&%&15132]
A-((2-(2-(IAFINTI/)IbFV)AIVKRZIL)-4-FFY-4,5,6,7-FT b
Sk RA-H-14 ¥ R—=JL-1-1 JL) X FII) L EEEE

(T

BIEFPINZI=9L(4.73 g, 35.6 mmol)%&, o/ OQ X% (25 mL)IEMEL
. 1,5,6,7-F bk RO-4H-1 2~ R—)L-4-% > (2.0 g, 14.9 mmol) &0 A,
-40 CTOOREER L, RESEAWICN) v007F)bo0Y) K(2.02 nL
, 17.8 mmol) ZN%x. -40 CTHHMEER LR, ERTICKEIRR LA, K
INREWICRFKBEKRT M) D LKBERENA. KBET/OQXAY VT2
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[0896]

[0897]

[0898]

Ol L, BREZEKREST M) DLTEREL, BEREBELE, B5h
ERBEHZ LAY NI S 74— (BRI —T IV /BT FI)=1/3~6/4)T
BRI EICEY, 2-(2,2,2-) 07 EFIV)-1,5,6,7-F7 k> RO
—4H-A ¥ R—)L-4-# (2.0 g, 48%) %187,

ESIMS, (M + H)*, m/z: 280.03.

(T722)

TIRITESNK2-(2,2,2-N) 207 EFI)-1,5,6,7-F bS5 & KO-4H-
AV R=)-4-F> (2.0 g, 7.17 mmol) &, *% /—)L(15 L) ITAERL. +
RUSLXARNFD R(0.425 g, 7.88 mmol) ZHNA., =R COHREEHEML LA, R
RNREEWEIEEE (1 nol/L) THIRL. KBEAY/OOX9 Y THELE, B
BEEKMEFT N VLTEEL, BRERBBTZIEICLY. XFI 4&-FF
Y-4,5,6,7-F S b RO-TH-1 ~ R—)L-2-hIKRFSS5— (1.0 g, 72%)
sl
ESIMS, (M + H)*, m/z: 194.11,

(I#3)

TR2TELONAEAFIL 4-FFY-4,5,6,7-F h Sk RO-TH-1 ¥ R—JL-2-
ANWRFLS—H(1.0g, 5,18 mol)%, 7t hr=kYJL(10 mL)ITBEE L.
REEHY D L(1.43 g, 10.36 mmol) ZINZ. ERTHHREERLE, REREE
MItert-7F IV 4-(FTAEAFI)RYYIT—K (1.4 g, 5.18 mmol) =H1 A
. 80 CTI6HAEE# L, RINEEWEZRIRMEL. KEmA, KEZEEE
IFITHELE, BREBZEKMESN) VLTEREL, BERIEL K,
"BonkZEEEZAZ L0 NI T7 4 — (BT FIV/BHT—TI=1/4)T
BETDZEICEY,. XFI 1-(4-(tert-T FF T HILRZI)RY I )L)-4-
ZAFY-4,5,6,7-F bS5k RO-TH-1 ¥ R—)L-2-h ) RF>S5—h(1.45 g,
73%) %18 7=,

ESIMS, (M + H)*, m/z: 384,21,
(T724)
TREITH/LONLAFIV 1-(4-(tert-FT M F 2 HIRZI)RY I IV)-4-F F



WO 2019/189778 244 PCT/JP2019/014042

[0899]

[0900]

[0901]

V-4,5,6,7-7 NSk RO-MH-4 >~ R—)L-2-HIRF>5—K~(1.45 g, 3.78
mmo 1) & FAW T, EEFFOTRR2ERAERICL T, 1-(4-(tert-T b F 2 A
RIWIRV D)) -4-FFY-4,5,6,7-F NS & RO-TH-1 ¥ R—)L-2-H LR
vEg (0.900 g, 64%) %157,

ESIMS, (M + H)*, m/z: 370.22.

(T725)
TRATHELNEI-(4-(tert-T MF I HILRZIV)RY I )V)-4-F F V-4, 5,
6,7-F h> b RO-TH-4 ~ R—=J)L-2-HIJLRVEE0.3 g, 0.81 mmol), HLV
-(UXAFNTI/)THV-1-F—)(0.12 mL, 1.22 mmol) ZFEWT. EHEH
TaDTIRIEARICLT, 2-(PAFILTI/)TFIL 1-(4-(tert-T hFTh
WIRZIIRYDIV)-4-F FY-4,5,6,7-7 bS5 & RO-TH-14 > K—)L-2-H)L
RF¥SS5—1(0.280 g, 81%) %871,

ESIMS, (M + H)*, m/z: 441,46,

(I#26)

TRSTHROLN2-(UAFILTI/)IFI 1-(4-(tert-T hF 2 AHIKR=
IRV DI)-4-F FY-4,5,6,7-F b & RO-TH-1 >~ R—JL-2-hILRF>
> — 1~ (0.280 g, 0.64 mmol) & FA\WT, RMEFIKOITIE2&RAHRICL T, 4-((
2-(2-(PAFNTI/)IMFV)AIKRZIN)-4-FFY-4,5,6,T-F hSk
RO-TH-o > R—=)b=1-1)L) X FIL) R EEEL(0.150 g, 61%) =B 7,

ESIMS, (M + H)*, m/z: 385: 'H NMR (DMSO-d;,, &) & 2.04 (t, J = 6.0 Hz,
2H), 2.40 (t, J = 6.4 Hz, 2H), 2.45 (s, 6H), 2.75 (t, J = 6.0 Hz, 2H
), 2.90-2.92 (m, 2H), 4.32 (t, J = 5.2 Hz, 2H), 5.69 (s, 2H), 7.12 (d
, J =8.4Hz, 2H), 7.30 (s, 1H), 7.90 (d, J = 8.0 Hz, 2H).

[5%&15133]

-((2-((2-e FOFPT M FI)ANKRZIV)-4-FFV-4,5,6,7-T hZER
O-TH-41 > R—=JL-1-1 L) X FIL) L EEE

(T721)

BEFIRZOIRITELNI1-(4-(tert-T M F U AIRZIL)RY D)) -4-
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[0902]

[0903]

F¥V-4,56,7-F hSkt RO-TH-14 ¥ R—)L-2-H LR VEL0.3 g, 0.81 mm
o). BLV2-((tert-TFIIAFILIYI)AFI)TH V-1-4—)L(0.19
mL, 0.97 mmol) =AW T, EfEFIIaD TR EBHFICL T, 2-((tert-TFJL
TAFITVINAFV)TFIL 1-(4-(tert-T b F L AILRZIV)RVTIV)-
A-FFV-4,5,6,7-7 b RO-TH-1 ¥V R—IL-2-AIRFI - B LV2
e RAOFCIFIIN 1-(4-(tert-T N F T AIKRZIWIRY D )V)-4-F F /-4,
56,7-F S RO-TH-1 >~ R—=JL-2-hILRF > 5 — NDREMEBERY
& LT(0.350 g) 587,

ESIMS, (M + H)*, m/z: 528.36.

(IL#22)

TESTELNL2-((tert-TFILIAFILYIL)FFV)TFIL 1-(4-(ter
t=-TRFOAIRIII)RYD))-4-FFY-4,5,6,7-F hS & RO-TH-14 >
R=L-2-ALRFTS—rBLU2-E ROFTITFIL 1-(4-(tert-T b F >
HILRZWIRY I ) -4-F FY-4,5,6,7-F Skt RO-1H-1 ~ K—JL-2-15
WRFS5— hOMEMY(0.350 g) =AW T, EREFIKOIIR2EBHRICL
T, 4-(2-((2-e ROFY T hFV)HWKRZIV)-4-FFV-4,56,7-F v
ERO-TH-14 Y R=JL-1-4 L) A FIL) REBBOEERY (0.3 9) 2157,
ESIMS, (M + H)*, m/z: 358.35.

[&%E15134]
4-((2-(A b F T AIVRZIV)-4-FFV-4,5,6,7-7 h S & RO-1H-14 > K—
W=1-A L) A FIV) REEEE

SEFROTRITHELNIAFIL 1-(4-(tert-T MF I AHIRZII)RV Y
)-4-F%v-4,5,6,7-F NS kb RO-TH-14 > R—JL-2-HILKRFTS5— k(0.
145 g, 0.37 mmol) ZFBWT, EREFITKkOITRE2EBHFICL T, 4-((2-(X bF
SANKRZIV)-4-FFV-4,5,6,7-F hZE RO-TH-1 ¥ R—JL-1-4 L) X F
W)REEREO0.1 9, 81%) %257,
ESIMS, (M + H)*, m/z: 328: 1H NMR (CDCly, §) & 2.13-2.18 (m, 2H), 2.53
(t, J =6.5Hz, 2H), 2.69 (t, J = 6.10 Hz, 2H), 3.78 (s, 3H), 5.69 (
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[0905]

[0906]

s, 2H), 7.06 (d, J = 8.5 Hz, 2H), 7.44 (s, 1H), 8.05 (d, J = 8.5 Hz,
2H).

[EHEfi1al

NN -(FO/80-1,3-T 14 JL) ER(4-{[(25*, 4R*)-2-X F)L-1-TOEF =)L~
1,2,3,4-7h5ROF /Y 2U-4-ALVIT I /IRVIXT I R) (IbEthla)

(T721)

SEFNDOIR6TESON/4-{[(2S*,4R*)-2-X F)L-1-TFOEF =JL-1,2,3,
-F RS ROF /Y v-4-4 V17 X/} 2EEBR (200 mg, 0.89 mmol) % DMF
(6.0 mL) 1B HE L. HATU(337 mg, 0.89 mmol), tert-7FJI (3-73 . 70O
EL) AN IRT— (155 mg, 0.89 mo)BLUNN-2 4 Y TOENTFILT
T00.21 mk, 118 mmol) ZMNZ. ERTREER L, RIGEESYICEM
REBIKZRT MY D LKBEREMA, BT FILC2EHE L, BRE%EK
MY /2D LTREL, RERELL, BONCEEEY)ATILVAS
LOAT NS T74—(VOARILL/ XY/ —IL=100/0~90/10) THEET S
&Ik Y, tert-FFI [3-(4-{[(2S*,4R*)-2-X F)L-1-TOEF Z)L-1,2
34T RSEROAF /Y U-4-ALNITI/IRVYZITIR)FOENLTALN
< — ~(330 mg, 75%) =57,

ESIMS, (M + H)*, m/z: 495,

(T#2)

TRITELNtert-TFI [3-(4-{[(2S*,4R*)-2-X F)L-1-TFOEF =)
-1,2,3,4-F b ROF /Y U-4-AIV]ITI/IRVITIR)TOEIN]A
/3 — M (330 mg, 0.67 mmol)Z®EEEET F )L (20 mL) ITiAMR L. BI1EKE/,
4T F FH AR mol/L, 5.0 mL, 20 mmol) ZhNA. ZJE TARFEFERL
oo EULEBEREARL. BT FITHET D E&ICLY, N-B3-73X /7
OEIL)-4-{[(2S*,4R*)-2-X F ) -1-FOEF =I)I-1,2,3,4-F hSkE ROF
) U-4-AWIT X JIRY XTI RIGERIE (260 mg, 89%) %15/,

ESIMS, (M + H)*, m/z: 395,

(I#23)
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TR2TELNAN-B3-7 3/ 7OENL)-4-{[(2S*,4R*)-2-X F)L-1-7OE
FZI-1,2,3,4-F S RAOF ) U-4-ALIT I JIRY XTI RIGERIE(
543 mg, 1.38 mmol), & & VBERFDIIZ6THE Shicd-{[(25*, 4R*)-2-X
FI-1-FTREA=ZI-1,2,3,4-F hZROF /) v-4-AVI1T7 X /I REE
(466 mg, 1.38 mmol) =AW T, ITRIEBEHKICLT. {LEWIaDBERM(
360 mg) 2187, BONIHERYEWHEEERRE O~ TS5 7 4 —(GHEH
PLC) (Column:CHIRALART Cellulose-SB $-5 wm, XFjLtert-TFIIT—F
JU(MtBE)/ X % / —)L=80/20, 3% nL/min, rt=3.9 min) THHT S &I
LY. {b&H1a(34 mg, 3.4%) %871,

ESIMS, (M + H)*, m/z: 715, 'H NMR (CDCls, §): 1.08-1.20 (m, 12H), 1.21-
1.38 (m, 4H), 1.70-1.90 (m, 2H), 2.30-2.44 (m, 2H), 2.50-2.71 (m, 4H)
, 3.40-3.75 (m, 4H), 4.19-4.29 (m, 2H), 4.88-5.01 (m, 2H), 6.63 (d, J
= 8.4 Hz, 4H), 7.11-7.31 (m, 8H), 7.76 (d, J = 8.7 Hz, 4H).
HPLC(CHIRAL Cellulose-SB (0.46x15 cm, 3 wm), MtBE(0.1%DEA)/X % J —
JL=80/20, #H3E1.0 ml/min): rt=7.9 min

[ZEHERI1b]

J-tert-TFI 2,2 -[(6S,6"S)-({[FO/-1,3-PANER(FHYIA I
YIEZ(ANLERZI)IER(4,1-7 =L V))ER(2,3,9-M) X FIL-6H-F T
/[3,2-f1[1,2,41 ) 7V Ol4,3-all1,41> 7 EEV-4,6-C 1) IV T T
— bk (It&E#1b)

(T#1)

SZFI3TE LN (S)-4-{6-[2-(tert-T b F2)-2-F XYV T FI]-2,3,9-
MU XFIL-6H-F T /[3,2-f1[1,2,41 p Y 7/ 0Ol4,3-all1,4]1 7V -4-
IV} EFEEL (800 mg, 1.71 mmol)ADMF (10 mL) (C;BfR L. HATU(744 mg, 1.
71 mmol), N,N-P4 v FOELIFILTI G L, 28.1 mol) BLUYRY Y
W N-(3-73/7aEN) AT — (464 mg, 2,23 mmol)ZINA. ERT2
BRFREIIRIE Lc, RIGREMERIBMEL. BONARKREES VATV AT A
oav bNIZ 74 —(ABI—TIV/BFEE T F1=90/10~50/50) THE&T 2
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[0908]

[0909]

&y, tert=-FFI (8)-2-(4-{4-[B-{[(RYZILAFF2)HIKRZIN]IT
/7AW AINEAIN]IT 2 ZIVE-2,3,9- ) A FIL-6H-F T/ [3, 2-f
101,2,41~ Y 7V 0Ol4,3-a][1,418 7P EEV-6-1 L) 7T — ~ (910 mg) &
5.

ESIMS, (M + H)*, m/z: 657,

(T722)

TrRITHELnctert-TFIV (S)-2-(4-{4-[B-{[(RVIIFFV)HIR
ZWNIT7 /Y TREI) ANNREAIN]IT 2 ZIL}-2,3,9- M) X FIL-6H-F T
/[3,2-f1[1,2,41 v ) 7V Ol[4,3-al[1,41 7 EEY-6-1 L) 7T — ~ (90
0 mg, 1.37 mmol)%& X4/ —)L(20 mL)ITARE L. 10%/35 0 Lk3(0.20 g
, 10wt) 20 A, KRFEHSKIT. EERTHHEEBERLL, RINEEWEZRE| 2
ML, PREBERETDEICLY. tert-TFIL (8)-2-(4-{4-[(3-7 %
270 ANNEAIN]IT T ZIVY-2,3,9- MY A FJL-6H-F T / [3, 2-f1[1
2,418 ) 7y al4,3-all1, 418 FEEY-6-1 L) 7T — M DR (0.7
2 9) &R/,

ESIMS, (M + H)*, m/z: 523,

(T#3)

SEZFI3THE LN (S)-4-{6-[2-(tert-T b F 2 )-2-FF YV T FI]-2,3,9-
N1 XFI-6H-F T /[3,2-f1[1,2,41 v Y 7V O[4,3-al[1,4]1 P EE YV -4-
A IV} R EERE (500 mg, 1.07 mmol) ADMF (45 mL)(ZiA#Z L. COMU(2g, 4.62 m
mbDBLUNN-4 Y TOELZFILFTIU (G L, 28.0 mol)ZA. =R
THoRBER L, RINEEMICIR2TE Oh/ztert-TF )L (S)-2-(4-{4-[
B-7X/ 7O AINREAIN]IT T ZI}-2,3,9-MY XFIL-6H-F T /[3
,2-11[1,2,41 8 Y 7V Ol4,3-al[1,41> 7 EEV-6-1 L) 77— hDOHE
B4 (700 mg, 1.34 mmol) ZANA. ERTUREIER L, RIGEEVMEZRE
BE L. BoNnEELZMAEHPLC (0.1%FE8/ 7 b= 1) JL=53/47~43/57)
THRETZIEICEY., EEWIb(285 mg, 3T h—4 JLINEKI8Y) %157,
ESIMS, (M + H)*, m/z: 971. 'H NMR (DMSO-ds, &): 1.58 (s, 18H), 1.75 (s,
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[0910]

[0911]

[0912]

6H), 1.70-1.90 (m, 2H), 2.41 (s, 6H), 2.61 (s, 6H), 3.20-3.40 (m, 8H)
, 4,44 (t, J =7.8Hz, 2H), 7.48 (d, J = 8.4 Hz, 4H), 7.87 (d, J = 8.
4 Hz, 4H), 8.60 (t, J = 5.6 Hz, 2H).

[Z=HEf1c]
4-{[(2S*,4R*)-2-X F)-1-FOEF=)L-1,2,3,4-F hSk RkOFx /1) v-4-
AIW]17 2 7 }-N-[1-(4-{[(2S*, 4R*)-2-X F)L-1-FO X =)L-1,2,3,4-F b
SeEROF/YV-A-ANITIIIRVIALIVER) D U-4-A VIRV XT
IR (b&#ic)

(T721)

SEFNOIR6TE S N4 {[(28*,4R*)-2-X F)L-1-TOEF =)L-1,2,3,
4-F kS ROxF /)44 W17 3/ }YLEEEE(50 mg, 0.148 mmol), &
FWtert-7FI &-FI)ERYIU-1-AIKRFSS5— M(30 mg, 0.148 mm
oDERAWT, EREHFTaOITRIERAMKICL T, tert-TFIL 4-(4-{[(28*, 4R*
)2-XAFIN-1-FaEF=ZI-1,2,3,4-F hSEROF /Y V-4 NV]IT 2/}
RYZTIR)ERYDU-1-HIRFSS5— M (62 ng, 80%) %1F7=,

ESIMS, (M + H)*, m/z: 521,

(T722)

TRITELNctert-TFI 4-(4-{[(28*,4R*)-2- X F)L-1-FOEF =)L -
1,2,3,4F 2 ROF /) Y V-4-AN]IT7I/IRVITIR)ERY) D V-1-
ANHRFTS5— (66 mg, 0.127 mmol) BT, EHEHITaD TFE2& BFRRIC
LT, 4-{[(2S*,4R*)-2-X F)L-1-FO X =)-1,2,3,4-F bS5k ROF/
)2o=4-A]IT I J}-N-(ERY T U-4-A JL)RY X T X RIGERIE (55 mg, 92
%) &8,

ESIMS, (M + H)*, m/z: 421,

(T723)

TFR2TEONA-{[(28*,4R*)-2-X FI-1-TO X ZI-1,2,3,4-F Sk

FOF/ ) o-4-4I]1T7 I/ I-N-(ER) D U-4-4 JL)RV XTI RIGERIR (4
9 mg, 0.144 mmol) ZAWT., EHEHIaDITEIEAKRICLT. £EWIc(30 m
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[0913]

[0914]

9, 28%) %157,
ESIMS, (M + H)*, m/z: 741, H NMR (DMSO-ds, &): 1.10-1.20 (m, 12H), 1,24
-1.36 (m, 2H), 2.03-2.17 (m, 2H), 2.31-2.44 (m, 2H), 2.51-2.75 (m, 4H
), 2.93-3.19 (m, 5H), 4.18-4.32 (m, 4H), 4.87-5.02 (m, 2H), 5.91-5.99
(m, 1H), 6.56-6.64 (m, 5H), 7.14-7.35 (m, 11H), 7.58-7.68 (m, 2H).
[ZErEHI1d]
A-{[3-(3,5-I A FIAVFH YV —IL-4-1J)-5-E FOF> 7z =)L I(E R
AF ) A FIV-N-[3-(4-{[(28*,4R*)-2-X FIL-1-TO EF =) -1,2,3,4-F
FSEROF/ -4 NITI/IRVIAFZIR)TOENIRVYZIT IR (
b&¥id)
EHEFIaD TR2THLNAN-(3-7 X / 7O L) -4-{[(2S*, 4R*)-2- X F )L
-1-7OE4=1-1,2,3,4-F b3 ROF /) ) U-4-AVITI/IRVIT I
RiIEELIE (123 mg, 0.32 mmol) #DMF (6.0 mL) IZAfE L. BEFI6TE ON4-
{[3-B,5-T X FIAYVFHY—II-4-4)L)-5-E ROF>T7x=)L]1(E RO
FUIAFINILEESEE(110 mg, 0.32 mmol). EDCI(124 mg, 0.65 mmol), HOB
t(88 mg, 0.65 mmol)BLUNN-V4 Y O ITFITI(0.23 mL, 1.30
mmo ) ZAN A, ERTI6REER L, RINEEWICKEMA, FFEETFIL
TEHH Lz, BEEZEKIREEST MY DL THEIEL., BEERHBLE, B85
NI=ZBE%HAEHPLC (10 mmol/L ERBET7 VY E=D LKBR/TE M=)
=63/37~59/41) THRETZ I &Ik Y. {LEWII(39 mg, 17%) 157,
ESIMS, (M + H)*, m/z: 716. 'H NMR (CD,0D, &): 1.08-1.19 (m, 6H), 1.23-
1.38 (m, TH), 1.80-1.91 (m, 2H), 2.19 (s, 3H), 2.34 (s, 3H), 2.38-2.4
9 (m, 1H), 2.54-2.72 (m, 2H), 3.29-3.32 (m, 1H), 3.39-3.50 (m, 4H), 4
.25 (dd, J =12.3, 4.2 Hz, 1H), 5.79 (s, 1H), 6.61-6.70 (m, 3H), 6.79
(s, 1H), 6.84 (s, TH), 7.18-7.30 (m, 4H), 7.50 (d, J = 8.4 Hz, 2H),
7.66 (d, J = 8.7 Hz, 2H), 7.80 (d, J = 8.4 Hz, 2H).
[ErEHlTe]
4-[(2-TFI-4-FFYV-4,56,7-FT hZE FO-TH-4 > R—JL-1-4JL) X F



WO 2019/189778 251 PCT/JP2019/014042

[0915]

JUI-N-[3-(4-{[(2S*,4R*)-2-X FJL-1-FOEF Z)L-1,2,3,4-F rSE KO
FIN)-A-ANITIIIRVITIR)TOENIRVYZIT IR (lb&EHe)
EHEFNaD TR2TESLNAN-(3-7 X / FOEI)-4-{[(2S*, 4R*)-2-X F )L
-1-7OEA=Z)-1,2,3,4-F b3 ROF /) U-4-A VIT I JIRVAT X
NIGEZIE (40 mg, 0.093 mmol), BLUTBEHBTHLNIA-[(2-TFI-4-F
FvY-4,56,7-7 b RO-TH-1 >~ R—=JL-1-1 L) X FIL]LEEEL (28 mg,
0.093 mmol) #FAWVT., EEMIaDITRRIEBEKICLT. L& W1e(15 ng, 24
%) =B,

ESIMS, (M + H)*, m/z: 674, 'H NMR (CDCl,, &): 1.10-1.22 (m, 9H), 1.27-
1.35 (m, 1H), 1.79-1.89 (m, 2H), 2.06-2,18 (m, 2H), 2.37-2.48 (m, 3H)
. 2.51-2.72 (m, 6H), 3.44-3.59 (m, 4H), 4.22-4.32 (m, 1H), 4.92-5.04
(m, TH), 5.11 (s, 2H), 6.40 (s, 1H), 6.60-6.66 (m, 2H), 6.96-7.01 (m,
2H), 7.11-7.17 (m, 1H), 7.19-7.24 (m, 2H), 7.28-7.35 (m, 1H), 7.68-7
.72 (m, 2H), 7.72-7.78 (m, 1H), 7.82-7.88 (m, 2H).

[SEHERI1f]

4-{[(2S*,4R*)-2- A FJL-1-TFOEF =)-1,2,3,4-F hSkb ROF /) v-4-
AIWI7 =2 /}-N-{3-[4-(2,3,9- b ) X FI-6H-F T/ [3,2-f1[1,2,41 v U 7
vol4,3-all1,41Y 7 EEY-4-4 )RV X7 I RIFOENIRVY T IR
(&%)

EHEHIaD TR2TH/ONAN-3-7 2 / FOEIL)-4-{[(28*, 4R*)-2- X F )L
-1-7AEAZ-1,2,3,4-F S ROF I Y V-4 LIT I JIRVIT X
NiBERIR (35 mg, 0.081 mmol), HIUVBEHEATHELNEA-(2,3,9-F) X F
-6H-F T /[3,2-f1[1,2,41 v Y 7/ 0O[4,3-al[1, 41 7 EEV-4-( L) &
EEE(29 mg, 0.081 mmol) ZFAWT, EfEFIaDIRIEEARKRICLT, &
H1£(20 mg, 34%) %187,

ESIMS, (M + H)*, m/z: 729. 'H NMR (CDCl;, &): 1.11-1.21 (m, 6H), 1.28-
1.37 (m, 1H), 1.66 (s, 3H), 2.42 (s, 3H), 2.53-2.74 (m, 6H), 3.48-3.6
1 (m, 4H), 4.11-4.18 (m, 1H), 4.19-4.33 (m, 2H), 4.89-5.01 (m, 1H), 5
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[0916]

[0917]

[0918]

.47-5.55 (m, 1H), 6.58-6.65 (m, 2H), 6.84-6.91 (m, 1H), 7.14-7.25 (m,

3H), 7.28-7.33 (m, 1H), 7.55-7.61 (m, 2H), 7.68-7.73 (m, 2H), 7.75-7
.83 (m, 1H), 7.92-7.96 (m, 2H).

[ZEHEfI1g]

4-{[(2S*,4R*)-2-X F)-1-FOEF=)L-1,2,3,4-F hSk RkOFx /1) v-4-
AIW]17 2 7 }-N-[1-(4-{[(2S*, 4R*)-2-X F)L-1-FO X =)L-1,2,3,4-F b
SeEROF /Y V-A-ANITIIIRVIALIVTEFOU-3-M NIV T
I N (k&)

(T#1)

SEFNOIR6TE S N4 {[(28*,4R*)-2-X F)L-1-TOEF =)L-1,2,3,
4~-FhSbeROF /Y U-4-A V173 /) LEEE40 mng, 0.118 mmol), &
FWtert-TFI &-FIJ)FEFIV-1-AIKRFSS— (20 mg, 0.118 mm
o)EAWT, EfEFIaDITRIEBERKICL T, tert-FFJb 3-(4-{[(2S*, 4R*
)2-XAFIN-1-FaEF=ZI-1,2,3,4-F hSEROF /Y V-4 NV]IT 2/}
RYZTIR)FPEFIV-1-HIRFSS— (47 ng, 80%) %157,

ESIMS, (M + H)*, m/z: 493,
(T#2)

TRITE LN tert-T FI 3-(4-{[(2S*,4R*)-2-A FJ)L-1-FOEF = JL-
1,2,3,4F 2 ROF /) Y V-4-AN]IT7I/IRVITIR)TEFIV-1-
ANHRFTS—H5(39 mg, 0.079 mmol) =BT, EHEHITaD TFE2& BFRRIC
LT N(FZEFTU-3-4I)-4-{[(2S*,4R*)-2- X F)L-1-FOEF = JL-1,2
4T RSEROF /Y U4 LTI/ IRV XTI RIEERIR (34 mg, 100
%) &8,

ESIMS, (M + H)*, m/z: 393.

(T723)

TR2THRLNIN-(FEF T -3-1JL)-4-{[(28*,4R*)-2-A F)-1-T7OE
FZ=0-1,2,3,4-F b3 ROF /) V-4 )LIT7 X /IRV AT I RIGERIE (
34 mg, 0.079 mmol) ZFA\WT. EEFIlad TIE3EBEHKICL T, b&EWIg(12
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[0919]

[0920]

[0921]

mg, 21%) &7,

ESIMS, (M + H)*, m/z: 713. 'H NMR (CDCl,, &): 1.09-1.19 (m, 12H), 1.23-
1.35 (m, 2H), 2.32-2.46 (m, 2H), 2.51-2,72 (m, 4H), 4.16-4.29 (m, 4H)
, 4.58-4.72 (m, 2H), 4.82-5.03 (m, 3H), 6.49-6.63 (m, 4H), 7.14-7.25
(m, 8H), 7.25-7.33 (m, 2H), 7.43-7.54 (m, 2H), 7.67-7.76 (m, 2H).
[ZEHEfI1h]

tert=-7FI 2-[(S)-2,3,9- b Y X FI-4-(4-{[3-(4-{[(2S, 4R)-2- X F )L -1-
J7OEA=-1,2,3,4-F S ROF /) V-4 )VITI/IRVZXTIR)
TOENIAINNSEAINY T 2 Z)V)-6H-F T /[3,2-f1[1,2,41 Y 7V 0O[4,3
—al[1,41Y 7 EEV-6-1 L]17EF— b (bA¥1h)

(T721)

BEHIDIRITESN4-{[(2S,4R)-2-X F)L-1-FOEZF =)L-1,2,3,4-
FhSerOF /)44 V17X /}REEE(350 mg, 1.03 mmol) % FHLY
T, EfEFaD TR EBRICL T, tert-TF I [3-(4-{[(2S,4R)-2-X FJL
-1-7O0E4=Z)-1,2,3,4-F S ROF /Y V-4 NIT I J)IRVIT X
R)YZFoEiIhiL/N<— K~ (512 mg, 100%) %57=,

ESIMS, (M + H)*, m/z: 495,

(T722)

IRITEShitert-TFI [3-(4-{[(2S,4R)-2- X FI-1-FOEH = JL-1
2,347 RS ROF /) U-4-4LIT7I/IRVITIR)TOELIANL
/ST — £ (320 mg, 0.647 mmol)&ZAWT, EMEHI1aD TiE2&BHFICL T, N-
B-73/7OEN)-4-{[(28,4R)-2-A FI-1-FTOEAF =)L-1,2,3,4-FT 5
ErROF/)2-4-A4)]T7 2 /IR AT I NEBRIE (279 mg, 100%) =157/,
ESIMS, (M + H)*, m/z: 395,

(T723)

TR2TELNLN-3-73/ 7OEIL)-4-{[(2S,4R)-2-X F)L-1-TOEHF
ZI-1,2,3,4-F RSk ROF /Y v-4-A LIT I IRV XTI RigEE (50
mg, 0.116 mmol), HLUVEBEFIBTHLNE(S)-4-{6-[2-(tert-T hF)-
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2-FFYVITFII-2,3,9-M) AFI-6H-FT /[3,2-f][1,2,4] ) 7/ O[4,
3-all1, 417 EEV-4-(A NI REEH (54 ng, 0.116 mmol) ZFHWT, EfE
HllaDd TR ERAKRICL T, {6EIh(E5 mg, 36%) %157,

ESIMS, (M + H)*, m/z: 843. H NMR (CDCl,, &):1.10-1.18 (m, 6H), 1.25-1.
35 (m, 1H), 1.50 (s, 9H), 1.97-2.10 (m, 2H), 2.19 (s, 3H), 2.30-2.46
(m, 4H), 2.52-2,73 (m, 5H), 3.45-3.59 (m, 6H), 4.16-4.28 (m, 1H), 4.3
7-4.44 (m, 1H), 4.56-4.64 (m, 1H), 4.83-5.01 (m, 1H), 6.51-6.66 (m, 2
H), 6.99-7.10 (m, 1H), 7.10-7.23 (m, 3H), 7.50-7.59 (m, 2H), 7.67-7.7
7 (m, 2H), 7.84-7.98 (m, 3H).

[0922] [ZEfEfRI1i]

tert-7 FIL 2-((8)-4-{4-[4-(4-{(S)-6-[2-(tert-T hF¥>)-2-F VI F
W1-2,3,9- M) X FIL-6H-F T / [3,2-f1[1,2,41 v ) 7V Ol4, 3-al[1,4]
TEEV-A-A IRV ZITIR)ERY I U-1-AIKR=ZIV]T7 2 =I)}-2,3,9-
N XFIL-6H-F T /[3,2-f1[1,2,41 8 Y 7 O[4,3-al[1,4]1> 7 EE>-6-
AV T7EFT—K (k&)

(T721)

tert-7FI 4-F I JERYIVU-1-AIERFSS—K.0 g, 5.0 mmol) %
voonxs A5 al)IE@EL, KT NN-U1Y TOELIFILTIY
(2.61 mL, 15 mmol), /7 OOFER>T)L(0.78 nL, 5.5 mmol) #MNZ. =&
TASEFER L, RISEEWICKEZMA, HEEERTFIIL C2OHE Lk, B
BaEKmEF N DLTEEL, BRERELL, SONELEEEZ DY
WAZ L% NT57 4 —(BBEIT—7IL/EEE T F)1=85/15~80/20) THE
HWIBIEITFY, tert-TFI 4A[(RVDVILAFV)AIRZINIT R/}
ER)IU-1-AINERFLZ5—K(1.17 g, 70%) %157,

ESIMS, (M + H)*, m/z: 335.

[0923] (T#22)

TRITELhctert-TFIL 4-{[(RVIILAFI)AILRZNIT I /IE
RYISU-1-AIRFLS5— k(.17 g, 3.50 mmol) ZFAWT. EHEHlladT
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[0924]

[0925]

[0926]

FR2EARICLT. RYVII ERY I U-4-A LA/ — 1~ (0.80 g, 85%)
=187,
ESIMS, (M + H)*, m/z: 235,

(@x)

TITRR2TELNERY I ERY I -4-A )L AII/ST— K (69 mg, 0.25 mm
o). BLUBEHBTHELNE(S)-4-{6-[2-(tert-T b F)-2-FF VI F
W1-2,3,9- M) X FJL-6H-F T / [3,2-f1[1,2,41 Y 7/ O[4, 3-al[1,41
TEEV-4-4 VI REEH (104 mg, 0.21 mmol) = FAWT, EMEHITaD I
ERBRICL T, tert-TFI (8)-2-(4-[4-(G-A{[(RVINFF L) AILKRZIL
172 /YERY I U-1-ANKRZIV) 72 ZIV]-2,3,9- M) A FJ-6H-F T /[
3,2-f1[1,2,41 ) 7/ Ol4,3-al[1,410 7 EEY-6-1 L) 75— (105 m
9, 72 %) &8,

ESIMS, (M + H)*, m/z: 683.

(T724)

T3t/ LN ztert-TFIL (S)-2-(4-[4-(4-{[(RVZIFF2)AIKR=
WIFZZ/YERY I U-1-HIKRZIV) 7 2 Z)V]-2,3,9- ) XA F)L-6H-F T
J[3,2-f1[1,2,41 vy 7V al4,3-al[1,41 7 EEY-6-04 L) PEFT— ~ (10
5mg, 0.15 mmol)& X4/ —JL(3.0 mL)IIARE L. 20%7KERIE/S5 T £ (50

mg) ZMNA. KEFEST. EETIHEERLL, RBNEEHEESA

8L, 2RERBEERMELZ. BONLEREERVI VTR —BHT S
ZEICEY, tert-TFI (9)-2-{4-[4-(4-T7 3 /) ERY T U-1-HILKZI)
712)1-2,3,9- MY X FI-6H-F T /[3,2-f1[1,2,4] v ') 7/ A4, 3-a][!
VA T EEY-6-1 L} 77— (70 mg, 83%)fFT,

ESIMS, (M + H)*, m/z: 549,

(T725)

TRATHESLNtert-TFIV (S)-2-{4-[4-(4-7 I/ ER) I U-1-HIR
ZW)7x=)L1-2,3,9- MY AFJ-6H-F T / [3,2-f1[1,2,41 1) 7/ O[4,3
-al[1,41 7 EEY-6-4 L} 7tF— K~ (105 mg, 0.19 mmol), &L UVEBEH|
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[0927]

[0928]

3T/ LN (S)-4-{6-[2-(tert-T M F)-2-AF VI FI]-2,39-F) XF
JV-6H-F T /[3,2-f1[1,2,41 Y 7 O[4,3-al[1,4] 7 EEV-4-4 L} R

E&B (89 mg, 0.19 mmol) ZAWT, EFEFaDITRIEERICLT. {LEW
11(80 mg, 42%) %8 7-,

ESIMS, (M + H)*, m/z: 997. 'H NMR (DMSO-ds, &): 1.44 (s, 19H), 1.58 (s,
4H), 1.66 (s, 3H), 1.75 (brs, 1H), 1.91 (brs, 1H), 2.36-2.42 (m, 6H)
, 2.60-2.64 (m, 6H), 2.95 (brs, 1H), 3.15-3,16 (m, 1H), 3.37 (m, 4H),

3.49-3.51 (m, 1H), 4.08 (brs, 1H), 4.44 (q, J = 6.5 Hz, 3H), 7.42 (d
, J =8.0Hz, 2H), 7.49 (t, J = 8.5 Hz, 4H), 7.87 (d, J = 8.0 Hz, 2H)
, 8.39 (d, J = 7.5 Hz, 1H).

[SErEHI1)]
NN =-[(1r,3r)-2 0074 0-1,3-U 4 JLTE R (4-{[(2S, 4R)-2- X FIL-1-TF

OEA=1-1,2,3,4F S ROF /Y V-4-MNVITI/IRVITIR) (
b&wj)

(T721)

SEZFNOIRITRH N 4-{[(28,4R)-2-X FL-1-TOEF =)L-1,2,3,4-
FhSEROF ) U-4-4N]1T7 2/} REE(50 ng, 0.148 mmol), H&
tert-7FI [(1r,3r)-3-7X /o007 FIN]IAIL/S<T— (28 mg, 0.148

mmol) & AW T, EMEFNbOTIRIEFHKICL T, tert-TFJL [(1R,3r)-3-(
4-{[(2S,4R)-2- X F)-1-TOEAF=Z)-1,2,3,4-F hSE ROF /) v-4-4
WITI/IRVYZITIR)COOTFIIAINNT— K(T0 mg, 94%) =137,
ESIMS, (M + H)*, m/z: 507.

(I7E2)

TRRITELNNtert-TFIL [(IR,3r)-3-(4-{[(2S,4R)-2- X F)L-1-TOE

FZN-1,2,3,4-F S RAF /Y V-4-ALITI/IRVZITIR)LIO
TFIV]IAIIRT— (70 mg, 0.138 mmol) ZFAWT, EMEHI1ad TFE2& BEER
I. N-[(1r,3R)-3-7 3 /> o007 FINI1-4-{[(2S,4R)-2- X F)L-1-TOES

ZW-1,2,3,4-F S ROF /) U-4-4)L]1T7 I IRV XTI NIEERIE (60
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[0929]

[0930]

[0931]

mg, 98%) =157,

ESIMS, (M + H)*, m/z: 407.
(T#3)

TIRR2TELNIN-[(1r,3R)-3-7 X /< OT7FIII-4-{[(2S,4R)-2-X F )L
-1-7OEA=Z)1b-1,2,3,4-F b5 ROF /) U-4-A VITI JIRVAT X
RiEELIE (60 mg, 0.137 mmol), HLTSEHFIDITIRTITELNA-{[(2S, 4R
)-2-XFN-1-FOEF=-1,2,3,4-F hSk Rkax/ Y v-4-()L1T7 3/}
REEE(42 ng, 0.124 mmol) ZFAWVWT, EMEFINbOTEIEERHKICL T, 1k
B (25 mg, 28%) %/,

ESIMS, (M + H)*, m/z: 727. 'H NMR (CDCly, &): 1.11-1,19 (m, 12H), 1.23
1.37 (m, 2H), 2.31-2.45 (m, 2H), 2.44-2,53 (m, 2H), 2.53-2.75 (m, 4H)
, 4.16-4.33 (m, 4H), 4.59-4.75 (m, 2H), 4.90-5.02 (m, 2H), 6.24-6.29
(m, 2H), 6.59-6.64 (m, 4H), 7.14-7.32 (m, 10H), 7.63-7.69 (m, 4H).
[ZEHERI1k]

1,17 -{(28,2°S,4R, 4 R)-{[(2,5-TY7HE> -/ O[2.2.1INTH-2,5-T A
RZWERG1-7 2L V) IER(PHFRIAV)IIER[2-X FIL-3,4-V &
RO/ ) >-4,1CH)-U4 L1 ER(FTONRY-1-F V) (1bE&¥1K)

(T#1)

SEZFNOIRITRH ON4-{[(28,4R)-2-X FIL-1-TOEF =)L-1,2,3,4-
FhZEROF ) ) U-4-4N]1T7 2/} REEE(50 ng, 0.148 mmol), H&
Utert-7FI) 2,5-U7HES /O[22 1INTHV-2-hAILKRFT 55— (35
.2 mg, 0.177 mmol) ZFAWT, EHEAIOITRIEBERRICL T, tert-TFIL
5-(4-{[(2S,4R)-2-X FI)L-1-TOEA=)L-1,2,3,4-F bk RkOx /1) v-4
“AWIT I /IR AIV)-2,5-FHFES /O[22 1INTHV-2-AILKR*
22— (38 mg, 49%) =&,

ESIMS, (M+H)*, m/z: 519.
(IL#22)
TRITELNctert-TFIL 5-(4-{[(2S,4R)-2-X FI-1-TOEF =)L-1,
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[0932]

[0933]

2,3,4-FhSEROF /Y V-4-ANITI VIRV AIV)-2,5-FFHFES S
O[2. 2. 1INTHV-2-AIKRFSS—r(@E8 mg, 0.073 mmol)A /OO X%
Y alITEREL. N ZILA OO ) ENx,. BRTIREERER L,
RIGEEWMZRERET 52 &Ick Y. 1-[(25,4R)-4-{[4-(2, - 7 HEY
70022 1INTHY-2-AIKRZIV) 7 2 ZIIV]IT X /) }-2-AFI)-3,4-TE R
%/ Yr-1QH)-417anRv-1-4> K~V 7)L7 OBFERIE O M4 K (38

mg) Z 17,

ESIMS, (MtH)*, m/z: 419,

(I#23)

TRR2THELN-[(2S,4R)-4-{[4-(2,5-YF7HEY/O[2.2.1I~TH -2
~ANNRZIIV) 72 ZW]IT R /}-2-AF)-3, - kOFx/ ) U-12H) -1 )L
170/ v-1->v MY 7)LA OFBIEOHERY (38 mg). BLVSERHID
TRITELNIA-{[(2S,R)-2-XF)-1-FOEF=ZI-1,2,3,4-F hSE R
A%/ ) Y-4-1 )17 =2 /}L2EEB(50 mg, 0.148 mmol) & FAWT, EHREH
dOTRIEB&ICL T, {EEWIKAT mg, 32%) %157
ESIMS, (M+H)*, m/z: 739. 'H-NMR (CDCl, &): 1.12-1.19 (m, 12H), 1.26-1,
36 (m, 4H), 2.31-2.43 (m, 2H), 2.53-2.72 (m, 4H), 3.67-3.83 (m, 4H),
4.11-4.18 (m, 2H), 4.18-4.27 (m, 2H), 4.90-5.00 (m, 2H), 6.54-6.66 (m
, 4H), 7.14-7.33 (m, 9H), 7.39-7.49 (m, 3H).

[S=HEsIL]

NN -(2-FFV FTO/R0-1,3-U 4 L) ER(4-{[(25,4R)-2-A F)L-1-TO ¥
FZN-1,2,3,4-F S ROF /Y V-4-ALITIIIRVZITIR) (L&
#1L)

(T721)

SEFNOIRTITESON4-{[(2S,4R)-2-X F)-1-TOEF = I-1,2,3,4-
ThIeEROF /Y -4 1T X/ REEEEBO0 mg, 1.47 mmol), B
U, 3-Y 73/ 7Aa/v-2-4—)L(66 mg, 0.73 mmol) = WT, EfEHlam
TRIEEKICLT. LN-2-ErOx>7O/v-1,3-U 1)) ER(4-{[(2S
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[0934]

[0935]

JAR)-2-A F ) -1-7OEA=I-1,2,3,4-F rSb ROF /) v-4-4)L]1F7 =2
JIRVZTER)(200 mg, 19%) =157,

ESIMS, (M+H)*, m/z: 731,

(I#E2)

IRITHLNENN -(2- ROF> 7O/ v-1,3-T1)L) ERZ (4-{[(2S, 4R
)2-AFII-1-FOEF=)N-1,2,3,4-F S ROx/ ) v-4-4IV]I1F7 X/}
RYZF7ZKR)BO mg, 0.068 mmol) A= OO A% (3 mL)IAEEL. DMP(5
8 mg, 0.136 mmol)ZANA. 50 C TFEFEI L e, RIGEEWICKREEKIKRTS
NUDLKEBREMA., P7O00X9 Y THELEL, BEE%KS LU
BT M) D LKBABRTHE L., BKREBST M) DLTRZEL, BERMEL
oo BONLEELZYEHPLC (FEMZMYIIL/10 iNEREB T >V EZD LK
AR=42/58) TREET DI &ICL Y. LEWIL(22 ng, 22%) %157,

ESIMS, (M+H)*, m/z: 729. 'H NMR (DMSO-d; &): 1.00-1.06 (m, 12H), 1.18-
1.25 (m, 2H), 2.22-2.27 (m, 2H), 2.56-2.62 (m, 4H), 4.10 (d, J = 5.49
Hz, 4H), 4.29 (t, J = 11.60 Hz, 2H), 4.74 (d, J = 6.71 Hz, 2H), 6.63
-6.68 (m, 6H), 7.10 (d, J = 7.63 Hz, 2H), 7.17 (t, J = 7.32 Hz, 2H),
7.25-7.32 (m, 4H), 7.67 (d, J = 8.54 Hz, 4H), 8.41 (t, J = 5.49 Hz, 2
H).

[S=HEf1m]

4-{[(2S,4R)-2- X F)-1-TOEAF=Z)-1,2,3,4-F hSE ROF /) v-4-4
W17 3/ -N-{1-[4-(2,3,9- b Y A FI)-6H-F T / [3,2-f1[1,2,41 8 ) 7/
Ol4,3-al[1,4] 7 EEY-4-A IRV L INIER) DU-4-A VIRV T
IR (&%im)

(TR

BEFATHONA-(2,3,9- MY X FIL-6H-F T /[3,2-f1[1,2,41 8 ) 7V
al4,3-all1,41 7 EEY-4-4 L) REEER (150 mg, 0.420 mmol), B LUt
ert-7FI (ERY I V-4-A L) AI/S<T— (93 mg, 0.460 mmol) % FHWT
. EEGFNIOIRIERBFICL T, tert-FF I {1-[4-(2,3,9- M 1) X FJL-6H
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[0936]

[0937]

-Fx /[3,2-f1[1,2,41 8 ) 7/ Ol4,3-al[1, 41 7 EE V-4-A JL)RV Y A

WIERY U U-4-4 )Ly HIL/N< — k(200 mg, 88%) &157,

ESIMS, (M+H)*, m/z: 535,

(I#E2)
TRITELhctert-TFIL {1-[4-(2,3,9- 8 X F I -6H-F T/ [3, 2-f][
1,2,418 Y 7v0Ol4,3-al[1, 410 7 EEV-4- 1 )RV A NIERY T -4

=~ BN — (110 mg, 0.200 mmol) ZFAWT, EfEH1adITiE2E Rk
ICLT, 73 /7ERYTU-1-4)L)[4-(2,3,9- M) X FIL-6H-FT /[3,2

-f1[1,2,41 8 Y 7V 0Ol4,3-al[1, 412 7EEV-4-4 V) 7z = IVIX 5/ ViE

ER18 DAY (65 mg) & 15 7=,

ESIMS, (M+H)*, m/z: 435,

(I#3)
TFR2TEOLNEG-TI/ERY I U-1-4)L)[4-(2,3,9- b 1) X FJL-6H-F
T /[3,2-f1[1,2,418 ) 7V A[4,3-al[1,4]0T7EEY-4-( L) Tz =)L X
& ) VISR OMERY (196 mg). BLUSERIDIRTITESNI4-{[(2S
JAR)-2-X F ) -1-FOEA4=)-1,2,3,4-F Sk ROF /) Y v-4-4 173
/Y& BEE(120 mg, 0.350 mmol) ZFWT, EMEFINIOIRIEERKRICLT

. AEEWIn(25 mg, 2TFE b —4 JVINERI) £157,

ESIMS, (M+H)*, m/z: 755. 'H NMR (DMSO-d;, &): 0.99-1.05 (m, 6H), 1.17
1.24 (m, 1H), 1.40-1.51 (m, 2H), 1.64 (s, 3H), 1.71 (s, TH), 1.86 (s,
1H), 2.25 (dd, J = 15.72, 7.48 Hz, 1H), 2.41 (s, 3H), 2.51-2.64 (m,

5H), 2.95 (s, TH), 3.14-3.17 (m, 1H), 3.49-3.50 (m, 1H), 4.03 (d, J =
7.63 Hz, 1H), 4.18 (d, J = 12.82 Hz, 1H), 4.24-4.29 (m, 1H), 4.42 (s
, TH), 4.74 (d, J = 6.10 Hz, 1H), 5.27 (d, J = 12.51 Hz, 1H), 6.57 (d
, J =7.93Hz, H), 6.64 (d, J = 8.54 Hz, 2H), 7.08 (d, J = 7.63 Hz,

H), 7.16 (t, J = 7.32 Hz, 1H), 7.20-7.32 (m, 2H), 7.40 (d, J = 8.24
Hz, 2H), 7.54 (d, J = 7.93 Hz, 2H), 7.63 (d, J = 8.85 Hz, 2H), 7.85 (
d, J = 7.63 Hz, TH).
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[0938]

[0939]

[0940]

[EHEfI1n]
tert-7F )L 2-[(8)-2,3,9- b 1) X FJ)L-4-(4-{[1-(4-{[(2S, 4R)-2- X F )L -1~

TOEAZ-1,2,3,4-F hSEROF /) VA AWVITI/IRVIALIL)T
EFIU-3-AINIAIWNNEAN}Y 7 2 =ZIV)-6H-F T/ [3,2-f1[1,2,4] ) 7
vnol4,3-al[1,41Y 7EEY-6-1 L1725 —~ (1E&¥1n)

(T721)

SEZFNOIRITESON4-{[(2S,4R)-2-X FI-1-FOEZF =)-1,2,3,4-
ThSEROF /) U-4-AN]1T7 X/ REBEH(150 mg, 0.440 mmol), H&
Ctert-TFIV (FEFTU-3-1 L) AI/S<T— k(76 mg, 0.440 mmol) % 5
WT., ERFNdOIRIERABRICL T, tert-TF)b [1-(4-{[(2S,4R)-2-X F
W-1-7OE4A=Z)L-1,2,3,4-F b ROF /Y V-4 LNIT I /IRV YA
W TEFI V-3 IL1ANINT— (170 ng, 81%) %57,

ESIMS, (M+H)*, m/z: 493,

(I#&2)

TRITEONEtert-TF I [1-(4-{[(2S,4R)-2-X FJL-1-FOEF = JL-1
2,3, 4-F b ROF /) U-4-ANITI/IRVIAIVTEFIV-3-14
WIANWNRT— (170 mg, 0.340 mmo)Z /7 ORAX%H (6 mL)ICHEEL, b
D7 A O nL)AMA, =R THEMER LA, RINESYE BT ERE
THI&ICELY 1-[2S,R)-4-A{[4-B-7X/TEFIU-1-AIRZIL) T
TZNIT I /}-2-AFI-3,4-Ye ROFx/ ) U-1CH) -1 )17 0O/ 8v-1-F
v MY T OFERIE (150 mg, 89%) %157,

ESIMS, (M+H)*, m/z: 393,

(@=x)

TRR2TELNALI-[2S, R)-4-{[4-B-7I /) FEF I V-1-AILKZL) T
TZWIT I /}-2-AFI-3,4-Ye ROFx/ Y U-12H) -4 )17 0/ 0 -1-F
v MY 7N OBELE (100 mg, 0.190 mmol), &L UVBEHIZTE SN =(S)
-4-{6-[2-(tert-T NF)-2-FFVITFI]-2,3,9-K) X FIJ-6H-FT /[3
,2-f1[1,2,41 8 ) 7/ 0l4,3-al[1,41Y 7 EE Y -4-4 L} REEBE (92 mg, 0

'z
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[0941]

[0942]

190 mmol) & FAWT, EHEAINIOTRRIEAKIC LT, £EYWIn6I ng, 39%)
=187,

ESIMS, (M+H)*, m/z: 841, H NMR (DMSO-d; &): 0.99-1.05 (m, 6H), 1.20-1
.25 (m, TH), 1.44 (s, 9H), 1.59 (s, 3H), 2.19-2.27 (m, 1H), 2.41 (s,
3H), 2.57-2.64 (m, 5H), 3.34-3.36 (m, 2H), 4.15 (s, 1H), 4.23-4.28 (m
, 3H), 4.43 (t, J =1.5Hz, 1H), 4.53-4.75 (m, 3H), 6.65 (d, J = 2.5
Hz, 3H), 7.10 (d, J = 7.32 Hz, 1H), 7.16-7.19 (m, 1H), 7.25-7.32 (m,
2H), 7.47-7.51 (m, 4H), 7.91 (d, J = 8.85 Hz, 2H), 9.12 (d, J = 7.02
Hz, 1H).

[ZEHEf10]

tert-7FIL 2-[(8)-2,3,9- b 1) X F)L-4-(4-{[2-(4-{[(2S, 4R)-2- X FJL-1-
7OEA=ZI-1,2,3,4-F S ROF /Y U-4-ALIT7Z /IRV XTI NR)
IFIIAINEAIN} T 2 Z)V)-6H-F T /[3,2-f1[1,2,41 Y 7/ O[4,3-a
101,41 7EEY-6-1 L]17EFT— b ({E&EH0)

(T721)

SEFI3TE SN (S)-4-{6-[2-(tert-F hF)-2-AF YV TFI]-2,3,9-
N1 XFI-6H-F T /[3,2-f1[1,2,41 Y 7V O[4,3-al[1,4]1 P EE V-4~
A IV REEEE (300 mg, 0.64 mmol), BLURVYIII (2-F7I/TFI)AIL
N — (249 mg, 1.29 mmol) = WT, EMEFIbOTEIEEHKICL T, ter
t=TFI (S)-2-(4-{4-[2A{[(RVZINAF)AIKRZINITI /T FI)
AIWNREAN]TIT T =IV}-2,3,9- N Y A FI-6H-F T / [3,2-f1[1,2,41~ ) 7
val4,3-all1,413 7 EEY-6-1 L) 75— + (290 mg, 70%) %157,
ESIMS, (M + H)*, m/z: 643,

(T722)

TRITHELnctert-TFIV (S)-2-(4-{4-[2-{L(RVIILFFV)HILR
ZWNITZ /YT FIIAIVREAIN]IT 2 =IVE-2,3,9- M) AFIL-6H-F T /[
3,2-f101,2,41 8y 7V aOl4,3-al[1,41 7 EEV-6-1 L) 757 — h (290 m
g, 0.45 mmol) ZFAWT., EEANIDITIRIEBERICL T, tert-FTFI (§)-2
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[0943]

[0944]

~(@-{4-[2-7XI/IZTFW)AINEAIN]IT T ZIV}-2,3,9- M) X FIL-6H-F
T /[3,2-f1[1,2,41 ) 7V A[4,3-al[1, 4107 EELY-6-4 L) TtF— h(
200 mg, 87%) &1/,

ESIMS, (M + H)*, m/z: 509.

(T723)

TR2TR/EoNnctert-TFIV (8)-2-(4-{4-[(2-7X /T FIN)BI/INEA I
17 2=1-2,3,9- MY X FIL-6H-F T /[3,2-f1[1,2,41 v ) 7/ O[4,3-a][
1,41 F7EEY-6-04 L) 7tF— ~ (200 mg, 0.39 mmol), BLVESEHFND
TRITHOLNA-{[(2S,4R)-2-XAF)-1-TOEA =Z)-1,2,3,4-F FSER
A% /) -4-AN]17 X/ }L2EBEB (133 mg, 0.39 mmol) =W T, EhEH
bDTE3IERHRICL T, £EM10(220 mg, 67%) %157,

ESIMS, (M + H)*, m/z: 829. 'H NMR (DMSO-ds, §): 0.99-1.06 (m, 6H), 1.17
-1.26 (m, 1H), 1.43 (s, 9H), 1.59 (s, 3H), 2.22-2.28 (m, TH), 2.41 (s
, 3H), 2.57-2.64 (m, 5H), 3.24-3.28 (m, 2H), 3.40 (s, 4H), 4.27 (m, 1
H), 4.44 (t, J = 7.2 Hz, 1H), 4.73-4.74 (m, 1H), 6.58 (d, J = 8.0 Hz,

1H), 6.65 (d, J = 8.5 Hz, 2H), 7.08 (d, J = 7.5 Hz, 1H), 7.16 (t, J
= 7.5 Hz, 1H), 7.25-7.32 (m, 2H), 7.48 (d, J = 8.0 Hz, 2H), 7.63 (d,
J =8.5Hz, 2H), 7.88 (d, J = 8.0 Hz, 2H), 8.21 (brs, 1H), 8.68 (brs,

TH).

[EHEf2a]
4-{[(28*,4R*)-2-X F)L-1-FOEF =JL-1,2,3,4-F RS ROF /) v-4-
ANW]17 2/ }-N-{2-[(4-{[(2S*, 4R*)-2- X F)L-1-FOEZF =) -1,2,3,4-F

Mo ROF /) U-4-ANIT7I /Y72 2T I/ ]-2-FFYV I FILINRY
A7 2R (lb&E2a)

(T721)

SERTOIR2THE LN -{(2S*,4R*)-4-[(4-T7 X/ 7z =) T I J ]-2-
AFI-3,4-Te kOx /) v-12H)-1 )} O/ v-1-7 (100 mg, 0.323
mmol), BEUC{LOH-TIA L V-9-CIL) A NEITHINRZNIT ) 2> (144
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[0945]

[0946]

mg, 0.485 mmol) ZFEWT, EfEFaDIRIEBHICLT, (H-Z)FL >
“9-A L) A F I {2-[(4-{[(2S*,4R*)-2- X FJL-1-FOEF =J-1,2,3,4-F
FoeEROF/I YV V-4-ANITI/} 722V TR/ ]-2-FF VI FIY AL
N7 — NOERY (263 mg) =1F7=,

ESIMS, (M+H)*, m/z: 589.

(T722)

TRITHELNLZOH-7ILA L v-9-14 L) A F I {2-[(4-{[(2S*, 4R*)-2- X
FI-1-7OEA=-1,2,3,4-F kS kOx/ )44 )V]1F7X/} 7=
WP R J)]-2-FFYTFNY AT — MNBERY (263 mg) A#DMF(1.6 mL)
BEEL., EXRYT(0.160 mL, 1.62 mmol)EINA, ERBTHRAERMLE, K
RNREYICKEMA %, 2BL. 2REFBRIFILC2OHE L, BHEE
ZRAMIBIE T MY D LAKBRTHESBREBEKBE S N) DLTREL, BER
Bl BONLERBESVAFLIOX NS 74 —(V00ORIL/ XS
J—=I=10/0~9/1) THRET D &Ik Y. 2-7 3 /-N-(4-{[(25*, 4R*)-2- X
F-1-7OEA=I-1,2,3,4-F hZROF /) V-4-()V]F7Z/} 7=
T MT7IRGO.7 mg, 2T b —4JLINERAZY) #1571,

ESIMS, (M+H)*, m/z: 367.
(T#3)

TIR2TEONE2-T I /-N-(4-{[(25*, 4R*)-2- X F)L-1-FO A =)L-1,2
4TS ROF )Y U-4-AN]ITI /72 ZIV)7E M7 R(19.5 mg
, 0.053 mmol), BLTBEBHNDIIE6THE SN74-{[(2S*,4R*)-2-X F )L -1
-7OE4=Z-1,2,3,4-F hSeROF /Y U-4-1)L]1T7 I/} REBEBR(21.
4 mg, 0.063 mmol) =AW T., EfEMFTaOTEIEBRKICL T, {bE&¥2a(3.2
mg, 9%) =157,

ESIMS, (M+H)*, m/z: 687 'H-NMR (CDCl,, &): 1.10-1.20 (m, 12H), 1.24-1,
33 (m, 2H), 2.31-2.44 (m, 2H), 2.51-2,73 (m, 4H), 4.10-4.19 (m, 2H),
4,21-4,30 (m, 4H), 4.88-5.00 (m, 2H), 5.32-5,37 (m, 1H), 6.59 (d, J =

9.0 Hz, 2H), 6.63 (d, J = 8.5 Hz, 2H), 7.13-7.30 (m, 8H), 7.33 (d, J
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[0947]

[0948]

= 9.0 Hz, 2H), 7.71 (d, J = 9.0 Hz, 2H).

[S=HEfI2b]

tert-7FJU 2-[(S)-4-{4-[2-(4-{(S)-6-[2-(tert-T hF>)-2-F F VI F
W1-2,3,9- M) XFIL-6H-F T / [3,2-f1[1,2,41 b ) 7/ O[4, 3-al[1, 4]
TEEYA-AWIRVZITFIR)PENTPIR]IZ722)01-2,3,9-RY) A F -
6H-F T /[3,2-f1[1,2,41 v Y 7V AOl4,3-a][1, 41 7 EEY-6-1 LI1T7 T
— b (b&¥2b)

(T721)

SEFIBZTE LN (S)-4-{6-[2-(tert-T hF)-2-FF VY TFI]-2,3,9-
M XFIL-6H-F T /[3,2-f1[1,2,41 8 7/ O[4,3-all1,4]1 7 EEV-4-
A WY EEEL (200 mg, 0.430 mmol)%& LT > (10 mL)IZiAAZ L. DPPA(124
mg, 0.450 mmol)B LMY T FIF7ZI(104 mg, 1.03 mmol) &HNZ. =R
TIEFRBR L, RIGEAYWICKG mL)ZMNA, 70 CTHERER L, K
INEEMEERETAHAEL, BFBBITFITHRL. BB ~Y) U LA TR
BL, BERELL, SONLBEZYMEHPLC (P =M JL/10 mmol/L
BIRBT7 VEZ D LIKAKR=42/58) TIHRET BT &ICL Y, tert-TFIL (8)-
2-{4-(4-73X/7x=))-2,3,9-Y) AFI-6H-F T /[3,2-f][1,2,4]1 ")
7V nOl4,3-all1,4]1> 7EEY-6-1 L} 77— b (45 mg, 22%) %187,
ESIMS, (M+H)*, m/z: 438.

(T722)

IRITHELNtert-TFI (8)-2-{4-(4-F7X /7 x=)V)-2,3,9-h VU X
FIL-6H-F T / [3,2-f1[1,2,41 ) 7V Ol4,3-al[1,4]1 7 EEV-6-1 )L}
77— (60 mg, 0.140 mmol), BLV2-{[( R IFF)AIKRZI]
73/ }EFE(34.4 mg, 0.160 mmol) ZFA\WT, EFEFIaDITRIEERKICLT
. tert=TFI (S)-2-{4-[4-Q2-{[(RVINAFL)AINKR=WN]IT I/} TE
72X R)Z7x2=)]-2,3,9-FY) XFJ)-6H-Fx /[3,2-f1[1,2,41 v 1) 7/ O
[4,3-al[1,4]1 7 EEY-6-1 )L} 77— (70 mg, 74%) %157,

ESIMS, (M#H)*, m/z: 629,
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[0949]

[0950]

[0951]

(I#&3)

T2t/ LoNnctert-TFIL (S)-2-{4-[4-2-{[(RVZIFF2)AIKR=
WP /)Y PEMNFIR)Z72=0]1-2,3,9- MY X FL-6H-F T/ [3,2-f1[1,
2,418 7val4,3-all1,418 7 EEY-6-4 L} 7T — (70 mg, 0.110 m
mol)Z X%/ —)L(20 nL)ITBE L. /8520 LKFER(T0 mg, 10% wt) Zh0A
C KRBEKT. BETRERRLL, RISEEYWE28L. 2BEZREIR
BIdZ&IicLY, tert-TFI (S)-2-{4-[4-2-7X/F7EMT7IR)7x
=11-2,3,9- MY X FIL-6H-F T /[3,2-f1[1,2,4] v ) 7/ O [4,3-al[1, 4]
ITEEY-6-14 I} 7T — h(50 mg, 84%) &S,

ESIMS, (M4H)*, m/z: 495,

(T724)

TE3ITE/ LM tert-TFI (8)-2-{4-[4-(2-7I /7 F7IR)T7z=
W1-2,3,9- 81 X FJL-6H-F T / [3,2-f1[1,2,41 Y 7/ O[4, 3-al[1,41
7EEY-6-4 I} FPtF— (53 mg, 0.110 mmol), BLUVSEHFITELN
7= (8)-4-{6-[2-(tert-F b F > )-2-F £V TFI]1-2,3,9- b X FIL-6H-F
T/ [3,2-f1[1,2,41 ) 7V A[4,3-al[1,4]0 7 EE YV -4-1 )L} R EEEE (50

mg, 0.110 mmol) Z AW T, EEFIaDTRIEBHFICL T, 1£&¥2b(17 mg
» 1Th) 17 7=,

ESIMS, (M+H)*, m/z: 943. 'H NMR (CD:OD, &): 1.53 (s, 18H), 1.73 (d, J
= 8.8 Hz, 6H), 2.48 (s, 6H), 2.80-2.70 (m, 6H), 3.52-3.40 (m, 4H), 4.
22 (s, 2H), 4.64-4.51 (m, 2H), 7.44 (d, J = 8.8 Hz, 2H), 7.60 (d, J =

8.4 Hz, 2H), 7.67 (d, J = 9.2 Hz, 2H), 7.94 (d, J = 8.4 Hz, 2H).
[ZErEHI2c]
4-{[(2S,4R)-2-X FI)-1-TOEA=)L-1,2,3,4-F hZk kOx /) v-4-4
W17 2 J}-N=-{(R)-1-[(4-{[(2S*,4R*)-2-A F)L-1-TOEF =JL-1,2,3,4-
FhZEROF/ )4 ANITI /72T R /I - FY TR~
-4 VIRV XTI R ({bE¥2c)

(T721)
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[0952]

[0953]

BEFIDOITR2TEON1-{(2S*,4R*)-4-[(4-T I/ 7z =ZIN)T X/ ]-2-
AFI-3,4-T b ROF /) v-1C2H)-4 I} FO/8v-1-7 > (150 mg, 0.480
mmol), H& U (tert-T MFHILR=JL)-D-7 5= (92 mg, 0.480 mmol)
ARWT, EMEHIIOIRIEERICL T, tert-7FIL {(R)-1-[(4-{[(28*,
AR*¥)=2- A F-1-FOEF=I-1,2,3,4-F FSE ROF /Y V-4 L]T7 3
JY7xZV)T7 R/ 1-1-F XY FORU-2-4 LY A8 — k(160 mg, 68%)
=157,

ESIMS, (M+H)*, m/z: 481,

(I#E2)

TRITHELhctert-TFIL {(R)-1-[(4-{[(25*,4R*)-2-X F)-1-TOE
F=0-1,2,3,4-F S ROF /Y U-4-A)VITZ/}72Z)) T/ ]1-1-
FFY OV -2-1 YA /ST— F (200 mg, 0.410 nmol) Z=FH VT, EhE
Bllad TR2ERARICL T, R)-2-7 3 /-N-(4-{[(2S*, 4R*)-2-X FJL-1-T
AEA=Z)-1,2,3,4-F S ROF /Y V-4 L]1T7 I/} 7z =)L) 7O
V7 I RiEEEE (160 mg, 92%) =157,

ESIMS, (M+H)*, m/z: 381,

(T7&3)

TITR2TH/LNAR)-2-7 3 /-N-(4-{[(2S*,4R*)-2-X F)L-1-TFOEF =)L
-1,2,3,4-7 b5 ROF /Y V-4-ANIT7 I/} 7)) TONRYT IR
E2IR (160 mg, 0.380 mmol), &L TEEHIDIFRTITR SN4-{[(2S,4R)-2
“AFI-1-FOEFZI-1,2,3,4-F S ROF /Y V44T 2/}
E&EE£(130 mg, 0.380 mmol) =AW T. EEMIOIRIEARKICLT. &
M2c(86 mg, 32%) %=187=,

ESIMS, (M+H)*, m/z: 701. 'H NMR (DMSO-d;, &): 0.98-1.06 (m, 12H), 1.11
-1.23 (m, 2H), 1.37 (d, J = 7.2 Hz, 3H), 2.20-2.33 (m, 2H), 2.55-2.67

(m, 4H), 4.12 (brs, 1H), 4.26-4.28 (m, 1H), 4.53 (t, J = 7.2 Hz, 1H)
, 4.71-4,73 (m, 2H), 5.86 (d, J = 8.0 Hz, 1H), 6.57-6.67 (m, 5H), 7.0
9-7.18 (m, 4H), 7.23-7.32 (m, 6H), 7.70 (d, J = 8.8 Hz, 2H), 8.04 (d,
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[0954]

[0955]

[0956]

J =7.6 Hz, 1H), 9.59 (s, 1H)
[SEHEf2d]
4-{[(2S,4R)-2-X FI-1-TAEF=ZII-1,2,3,4-F hSk ROF /) v-4-4
W17 2/ 3-N-{(8)-1-[ (4-{[(28*, 4R*)-2-X F)L-1-TO A =)L -1,2,3, 4-
FhZEROF/ ) V-4 A NITI /72T R /I -FFY O U-
-4 VIRV XTI R ({bE¥n2d)
(T721)

SERTOIRR2THEOLNI-{(2S*,4R*)-4-[(4-T7 X/ 7z =) T I J ]-2-
AXFI-3,4-Te FOFx /) v-12H)-1 )} 7O/ v-1-7 (150 mg, 0.480
mmol), LW (tert-T MFHILKRZI)-L-7S5=2(92 mg, 0.480 mmol)
HAWT, EEFIIOIRIERARIC LT, tert-TFIJL {(S)-1-[(4-{[(2S*,
AR*¥)-2-X FI-1-FTOEFZI-1,2,3,4-F hS b ROF /) U-4-4JL]T7 =X
Y7z T R /]-1-FFy Fanv-2-4 )Ly AN — k(155 mg, 67%)
157,

ESIMS, (M+H)*, m/z: 481,

(T#2)

TRITELNtert-TFIL {(S)-1-[(4-{[(25*,4R*)-2-X F ) -1-TFOE
F=-1,2,3,4-F b ROF /Y V-4 LVIT7Z/}72Z) T2/ ]-1-
FF*YTONRY-2-14 )L} A3 — b (155 mg, 0.320 mmol) & FAWT, ZHE
Bllad TRE2ERERICL T, (S)-2-7 X /-N-(4-{[(28*, 4R*)-2-X FJL-1-TF
OEA=Z)-1,2,3,4-7 S ROF /Y V-4 )17/} 7z =)L)7aN
V77X NIEEEIR (120 mg, 90%) %157,

ESIMS, (M+H)*, m/z: 381,

(T723)

TRR2THELNM(S)-2-7 3 /-N-(4-{[(28*,4R*)-2- X F)L-1-TOEA =)
-1,2,3, 47 e ROF /Y V-4 N]1T7 2/} )V)FONRVT I RE
B218 (120 mg, 0.310 mmol), &L VBERFIDIRRTITRE Sh74-{[(2S,4R)-2
“AFI-1-TAEFZI-1,2,3,4-F S ROF /Y U-4-1V]IT X /IR
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[0957]

[0958]

E&EE£(106 mg, 0.310 mmol) =AW T, EEMNIOIRIEAKICLT. £E
#)2d (55 mg, 27%) =157,

ESIMS, (M+H)*, m/z: 701. 'H NMR (DMSO-d;, &): 0.98-1.06 (m, 12H), 1.14
-1.24 (m, 2H), 1.35 (d, J = 7.6 Hz, 3H), 2.20-2.28 (m, 2H), 2.55-2.64

(m, 4H), 4.08-4.12 (m, 1H), 4.26-4.31 (m, 1H), 4.54 (t, J = 7.0 Hz,
1H), 4.71-4.75 (m, 2H), 5.85 (d, J = 8.0 Hz, 1H), 6.56-6.60 (m, 3H),
6.66 (d, J = 8.8 Hz, 2H), 7.09-7.18 (m, 4H), 7.24-7.32 (m, 6H), 7.71
(d, J =8.0 Hz, 2H), 8.04 (d, J = 7.2 Hz, 1H), 9.58 (s, 1H)
[3EHEf2e]

N-{(S)-3-X FJL-1-[ (4-{[(2S*, 4R*)-2- X FJ-1-TAEF =J-1,2,3,4-F
hSeErROF/YU-4-ANITI/} 722V TI/-FFYTHV-2-4
W-4-{[(2S,4R)-2-X F)-1-FOEF =Z)-1,2,3,4-F bk RkOFx /Y V-
A WIT X /IRVZAT IR (lbEHD2e)

(T721)

SEZBTOITR2TRELON1-{(28*,4R*)-4-[(4-7X /) 7z =) T X /]-2-
AFI-3,4-YeRax/ Y v-12H) -1 N} FO/8v-1-4 > (150 mg, 0.480
mmol)., LU (tert-F NEHIR=ZIL)-L-/31) > (105 mg, 0.480 mmol) %
AWT, EfEFNIOITRIEERKICL T, tert-FFIb {(S)-3-X FIL-1-[(4-
{[(2S*,4R*)-2- XA FJL-1-FOEF=)-1,2,3,4-F Sk ROF /Y v-4-4
WIPR Y7z 7R/ 1-1-FFYTH-2-4 )L} AIL/N<T— k(160 mg,

67%) =157
ESIMS, (M+H)*, m/z: 509.

(I7E2)

TRRITELoNnctert-TFIL {(S)-3-X FIL-1-[(4-{[(2S*, 4R*)-2- X F )L -
-7OE4=Z)-1,2,3,4-F S ROF /Y -4-A V]IT X/} 7ZIV)T
)1 FYTH 2= YA NT— R~ (160 mg, 0.314 mmol) & FF\WNT
. BEGNaDITRR2ERBRICL T, (8)-2-7 3 /-3- X FJL-N-(4-{[(2S*, 4R*)
2-AFN-1-FOEF=Z-1,2,3,4-F bSROF /Y V-4-4)V]1T X /)
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[0959]

[0960]

2TV TH T I RIERIR(125 mg, 92%) &1§7,
ESIMS, (M+H)*, m/z: 409.
(I7#E3)

TR2TEOLNL(8)-2-T X /-3-X FJL-N-(4-{[(2S*, 4R*)-2- X F)L-1-T
OEA=Z)-1,2,3,4-F S ROF /Y V-4-4N]IT7I/} 7)) THY
7 X RIGERIR (125 mg, 0.280 mmol)., HLVBEFNOIRITH LN 4-{[(
2S,R)-2-A FI-1-FOAEF=)-1,2,3,4-F kS Rkax/ ) v-4-4 )17
2/ }REEB(95 mg, 0.280 mmol) =AW T, EMEFAIIOITRIEEBRICLT
. 1t&M2e(55 mg, 27%) %81,

ESIMS, (M-H)-, m/z: 727. 'H NMR (DMSO-ds &): 0.93-1.06 (m, 18H), 1.11-
1.26 (m, 2H), 2.13-2.28 (m, 3H), 2.56-2.63 (m, 4H), 4.11-4.23 (m, TH)

. 4.27-4.36 (m, 2H), 4.71-4.75 (m, 2H), 5.86 (d, J = 8.0 Hz, TH), 6.5
8-6.67 (m, 4H), 7.08-7.18 (m, 4H), 7.25-7.33 (m, 5H), 7.70 (d, J = 8.

4 Hz, 2H), 7.81 (d, J = 8.8 Hz, TH), 9.70 (s, 1H).

[ZEHEfI2f]

4-{[(28,4R)-2-A FI-1-TOEAF=)L-1,2,3,4-F S ROF /) v-4-4

W17 2 7 3-N-{3-[(4-{[ (2S*, 4R*)-2-X F)L-1-FOEAF = )-1,2,3,4-F k

SeEROF/YV-4-ANITI/} 72V T I/ ]1-3-AFY7OELIRY
X732 R ({b&2f)

(T721)

SEZFNOIRITRH ON4-{[(28,4R)-2-X FIL-1-TOEF =)L-1,2,3,4-
ThIeERAF /Y4417 2/ REEHE(50 mg, 0.44 mmol), B
CIFIN 3-7X/ 70O/ T— MNEEEIE(0.102 g, 0.66 mmol) ZFAWVWT, =
MEGNaD TR1EERICL T, TFIL 3-(4-{[(2S,4R)-2-X F)L-1-7FOEF
Z-1,2,3,4-F S ROF /) U-4-4)VIT7 I /IR AT I R)TONR)
IT— (150 mg, 77%) %187,

ESIMS, (M + H)*, m/z: 438,

[0961] (T#22)
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[0962]

[0963]

TRITELNEIFIL 3-(4-{[(2S,4R)-2- A FJ)L-1-FOEAF=)L-1,2,3,4

-FhZEROF /) U-4-ANITI/IRVYZATIR)TO/NR) T— (150 m
g, 0.34 mmol) %, THFH L VKDBEEAIE (5.0 nL, 4:1)ITARE L. KEILY
F o L—KFIH(0.029 g, 0.69 mmol) ZHNA T, FRT3 BREER LA K
INEEMEREREL. BONLEREBEZIKKICERL, 0 CICTEMICRS
EFTOIVEKBREMA . HH ULAEGRE 2L, BEZET D &I
&Y. 3-(4-{[(28,4R)-2-X F)-1-TFOEA=)L-1,2,3,4-F hZk ROF/
)=~ T2 /)INRVZATIRY O/ VEEOBERY (100 mg) %1872,
ESIMS, (M + H)*, m/z: 410,

(I#23)

TR2TH/ELNR3-(4-{[(25,4R)-2-A F)L-1-FOEA Z)L-1,2,3,4-F b5
ERAF /Y V-4-AI)TIJIRVATIRYFONRVEEORERY (100 mg
, 0.24 mmol), BLUVBEFIDOITRR2THELNA1-{(25*,4R*)-4-[(4-7 X /
TJIZI)T I /1-2-XFIIN-3,4-TeROFx/ ) U-1C2H) -4} 7O/ r-1-
Z(75.0 mg, 0.24 mmol)ZFAWT, EREFINaDIRIEBZRICLT, £LEY
2f(65 mg, 272 b— & JLUNE2TY) 157,

ESIMS, (M + H)*, m/z: 701. 'H NMR (DMSO-ds, &): 1.01-1.05 (m, 12H), 1.13
-1.24 (m, 2H), 2.21-2.23 (m, 2H), 2.56-2.62 (m, 6H), 3.48 (q, J = 6.5

Hz, 2H), 4.09-4.12 (m, 1H), 4.25-4.26 (m, 1H), 4.72-4.74 (m, 2H), 5.
87 (d, J = 8.0 Hz, 1H), 6.56-6.65 (m, 5H), 7.09 (d, J = 7.5 Hz, TH),
7.15-7.18 (m, 3H), 7.23-7.31 (m, 6H), 7.63 (d, J = 8.5 Hz, 2H), 8.14
(t, J = 5.3 Hz, 1H), 9.59 (s, 1H).

[3=HEfI29]

1-(4-{[(2S,4R)-2-A FI-1-FOEX=II-1,2,3,4-F kS ROF /Y v-4
A IWIT 2 IRV A IL)-N-(4-{[(28*, 4R*)-2- XA FIJL-1-FO EF = JL-1,2
AT RZEROF /Y- VIT I/} T2V ERY D U-4-HILR
FYI R (bE¥29)

(T721)
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[0964]

[0965]

SEFITIOTR2TEON1-{(2S*,4R*)-4-[(4-T7 I /) 72 =IV)T 3 J ]-2-
AFI-3,4-Tb ROx/ ) v-12H)-A4 L} FOv-1-42(0.1 g, 0.32 mm
o). BLWI-(tert-T hF L AINRZIV)ERY) D U-4-HIRVER(0.074 g
, 0.32 mmol) & FAWT, EREFIbDTIR3EFEHRICL T, tert-TFIJL 4-[(4-
{[(28*,4R*)-2-XA FI-1-FOEX=I-1,2,3,4-F Sk ROF /Y v-4-4
WITZZ /Y72 Z)ANNEANLIERY D U-1-AILRFT S5 — N OHEER
m(0.12 9) =B,

ESIMS, (M + H)*, m/z: 521,

(IL#22)

TRRIT/E LN ztert-T FIL 4-[(4-{[(28*,4R*)-2-X F)L-1-TOEEA =)L
-1,2,3,4-7 b3 ROF /Y -4 NIT X/} 72 ZIV) ALNREAN]IE
RYIU-1-AIRF L5 — bOBERM0.17 g, 0.32 mmol) ZFHWT, =
FEGIaD THE2E RARICT LT N-(4-{[(28*,4R*)-2-X F)L-1-TO EA =)L -1
2,3, 4-F o ROF /Y U-4-A]ITI/} 7z ZIV)ERY D U-4-H)L
RFEH I NERIEOHERY(0.15 9) 57,

ESIMS, (M + H)*, m/z: 421,
(T#3)

TR2TR/ O NN-(4-{[(28*,4R*)-2-X F)-1-FOEF =)-1,2,3,4-F b
SeEROF /Y V-4-ANITI/}72ZIIV)ERY I V-4-HIRFH I RIG
BRI DR (0.15 g, 0.32 mmol), BLVSEHNOIRITHELNLA-{[
(2S,4R)-2- A F)-1-FOEF =JL-1,2,3,4-F Sk ROx /) v-4-1 )]
T2/ REEHE0.11 g, 0.32 nmol) ZFAWT, EfEfl1ad TR &EERICL
T. t&¥29(0.032 g, 3T h—#IJLINEKW) =157,

ESIMS, (M + H)*, m/z: 741.61. H NMR (DMSO-ds &): 0.99-1.05 (m, 12H), 1
.13-1.24 (m, 2H), 1.55-1.57 (m, 2H), 1.77 (d, J =11.60 Hz, 2H), 2.21-
2.25 (m, 2H), 2.53-2.62 (m, 5H), 2.92 (s, 2H), 4.09-4,22 (m, 4H), 4.7
3 (t, J=7.25Hz, 2H), 5.87 (d, J =7.93 Hz, 1H), 6.49 (d, J = 7.63

Hz, 1H), 6.58 (d, J = 8.54 Hz, 2H), 6.66 (d, J = 8.24 Hz, 2H), 7.14-7
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[0966]

[0967]

[0968]

.31 (m, 12H), 9.54 (s, TH).

[S=HEfI2h]

1-(4-{[(2S, 4R)-2- X F)L-1-FOEF =)-1,2,3,4-F kS ROx /) v-4
A WNIT 2 IRV AIV)-N-(4-{[(28*,4R*)-2-X F)L-1-FOEF =)L-1,2
AT RS ROF /) U-A-ANITI /TN TEFIU-3-HILKR
FH IR (bE¥2h)

(T721)

SERTOIRR2THEOLNI-{(2S*,4R*)-4-[(4-T7 X/ 7z =) T I J ]-2-
XFIL-3,4-rerkoFx/ Y o-1CH)-1 L} TR/ U-1-42(0.1 g, 0.32 mm
o), BLWI-(tert-T hF L ALNRZI)FEF T V-3-hILRVEL(0.065 g
, 0.32 mmol) = FAWT, EREMIbDITRIEFAFRICL T, tert-TFIJL 3-[(4-
{[(2S*,4R*)-2-X F)-1-FOEF=)-1,2,3,4-F Sk ROF /1) v-4-4
WITZZ /Y72 ANNREANITEF O U-1-AILERFS S5 — MOHEEK
#0(0.12 g, 75%) 157,

ESIMS, (M + H)*, m/z: 493,
(T#2)

IR oNhktert-TF I 3-[(4-{[(2S*,4R*)-2-X F)L-1-TFOEF =)L
-1,2,3, 47 b3 ROF /Y V-4-ANIT X/} 72 ZIV) AIINESI]IT
EFIU-1-AIRFT S5 — NOBENR0.12 g, 0.24 mmol) =FWT, =
FEFI1aD THE2& A#RIC LT, N-(4-{[(28*,4R*)-2-X F)L-1-TOEF =JL-1
2,3, 4-F RS ROF /) U-4-AV]ITI I/} 72V TEFIU-3-AIL
RE¥YI NEBIEOHEERY 0.1 9) 257,

ESIMS, (M + H)*, m/z: 393.

(T723)

TRR2THELNIN-(4-{[(25*, 4R*)-2-X F)L-1-FOEF =)L-1,2,3,4-F b+
ZeEROF /Y -4-ANITI I/} 722V TEFIVU-3-AIRFH I RIE
FRIEDMERRY (0.1 g, 0.23 mmol), BLUVSEFNDIIRTITELN4-{[(
2S,R)-2-AFI-1-FAEF=)-1,2,3,4-F k> RkOx /) v-4-4 )17
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[0969]

[0970]

2/ YREEE(0.078 g, 0.23 mmol) A= FBWT, ERERFITbDITE3E BHRICL
T, {t&%2h(0.03 g, 3THE b—H ILINEKIBY) %157,

ESIMS, (M + H)*, m/z: 713,53, H NMR (DMSO-ds, &): 1.00-1.05 (m, 12H), 1
141,22 (m, 2H), 2.21-2.24 (m, 2H), 2.59 (d, J = 8.5 Hz, 4H), 3.50 (
s, TH), 4.06-4.12 (m, 3H), 4.26-4.45 (m, 3H), 4.73 (s, 2H), 5.91 (d,
J =7.63 Hz, 1H), 6.59-6.67 (m, 5H), 7.01-7.19 (m, 4H), 7.26-7.32 (m,
6H), 7.45 (d, J = 8.54 Hz, 2H), 9.70 (s, 1H).

[SErEFI2i]

(R)-1-(4-{[(2S,4R)-2- X F)L-1-TOEA=)-1,2,3,4-F b5 KOF /Y
VA=A W]T 2 IRV AIV)N-(4-{[(25*, 4R*)-2-X FI)L-1-FOEF =)L
-1,2,3,4-F b ROF /Y v-4-4 0172/} )L)EQY Y U-3-7
IWRFH IR (IbEY2i)

(T721)

SEHTOTRR2TESLNIN-{(28*,4R*)-4-[(4-7X /) 7z ZI) T J ]-2-
XFI-3,4-TeROx /) v-1(2H)-A L} FO/v-1-4> (40 mg, 0.129 m
mol). BLVR)-1-(tert-F hFTAHIRZI)EDY T V-3-HILKRVER(28

mg, 0.129 mmol) A AW T., EEHMbOITEIEFAMFKICL T, tert-FFJI (R
)-3-L(4-{[(2S*,4R*)-2-X F)L-1-FAEF =Z)L-1,2,3,4-F hSE ROFx /
Do-4-AIT I/} 722 AINEALIEOQY SV-1-AILRFL S5 —
b (55 mg, 84%)%1S7,

ESIMS, (M + H)*, m/z: 507.
(T722)

TRITELNctert-TFIL (R)-3-[(4-{[(2S*, 4R*)-2-X F)L-1-TFOEH
ZI-1,2,3,4-F RS ROF /Y U-4-A LIT I/} 72 ZI) AN EA N
1Oy u-1-ALKRESS5— K65 mg, 0.128 mmol) ZFEWT, EHEFI1am
TR2ERABRICL T, (R)-N-(4-{[(28*,4R*)-2-X F)L-1-TOEF =)-1,2,3
AT hSeEROF /Y4417 2/} DiL)ERY) U U-3-AILRF
H X NiEELIE (57 mg, 100%) %157,
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[0971]

[0972]

[0973]

ESIMS, (M + H)*, m/z: 407.
(T#3)

TR2TR/ 5N R)-N-(4-{[(25*,4R*)-2-X F)L-1-FOEF =)I-1,2,3,4-
ThSeEROF /Y44 NIT72 /7)) EQY Y U-3-AIILKRFH I
NiGEZIE (55 mg, 0.124 mmol), BLUTBEHNDIRRITHE LN24-{[(2S, 4R
)=2-XFI-1-FOEF=-1,2,3,4-F hSk Rkax/ Y v-4-( L1773/}
RZEEH (42 mg, 0.124 nmol) ZFAWT, EMREAITbOITEIEEHRICL T, 1b
BY2i (25 mg, 28%) %/,

ESIMS, (M + H)*, m/z: 727. 'H NMR (CDCl, &): 1.07-1.20 (m, 12H), 1.20-
1.33 (m, 2H), 2.32-2.44 (m, 3H), 2.50-2.68 (m, 4H), 2.86-3.14 (m, TH)
. 3.36-3.66 (m, 4H), 3.72-3.92 (m, 2H), 4.07-4.25 (m, 2H), 4.82-5.02
(m, 2H), 6.52-6.66 (m, 4H), 7.11-7.49 (m, 13H), 7.99-8.19 (m, TH).
[ZEHER12)]

3-(4-{[(2S,4R)-2- A F)L-1-FOEF =)L-1,2,3,4-F r Sk rkOx /) v-4
~AWNIT 2 /IR X7 R)-N-(4-{[(28%,4R*)-2-X F)L-1-FOEF = JL-1
2,3, 4-F o ROF /) U-4-AV]ITI/} 72 ZWI)IRVIFTIR (BE
2j)

(T#1)

SEZFNOIRITRH ON4-{[(28,4R)-2-X FIL-1-TOEF =)L-1,2,3,4-
ThIeERAF /Y U-4-AL]T 2 /I REEHE0.1 g, 0.29 mmol), BLT
3-TI/)REEMAFINGO.045 g, 0.29 mmol) A BT, EHEHITaDITR1&
BEHICL T, X FI 3-(4-{[(2S,4R)-2- X F)I-1-TFOEF =)L-1,2,3,4-F
FSEROF/ Y44 NITI/IIRVIFTIR)IRYY T— MOBEERI(
0.12 9) 187,

ESIMS, (M + H)*, m/z: 472
(T722)

TRITESLNEXFIL 3-(4-{[(2S,4R)-2-X FIL-1-FOEF=)-1,2,3,4

-FhSEROF /Y U-4-ANITIIIRYITIRI)IRYY I — MOHEER
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[0974]

[0975]

#(0.12 g, 0.25 mmol) ZFAWT, EEF2FOITRE2&BHKICL T, 3-(4-{[(2
S, AR)-2-X F)-1-FOEF=I-1,2,3,4-F hSk ROFx /) v-4-1)L]7
I/IRVZITIR)REERO.1 g, 870 B,

ESIMS, (M + H)*, m/z: 458.

(T723)

TR2TEOLNR3-(4-{[(2S,4R)-2-A FI-1-TOEA Z)-1,2,3,4-F bS5
EROF /) 2-4-AN]ITI/IRVITIR)REEEH0.1 g, 0.21 mmol)
. BEUBERIOIR2THE ON1-{(28*,4R*)-4-[(4- X/ 7z =) 7
2/12-AFN-3, 4~k RkOFx /) v-12H) -1 L} O/ -1-7 > (0. 068
g, 0.218 mmol) Z#FAWT., RMEFIaD T EREHRICL T, 1£E¥2j(0.037 g
, 19%) &8 7,

ESIMS, (M + H)*, m/z: 749. 'H NMR (DMSO-ds, &): 0.99-1.07 (m, 12H), 1.56
-1.25 (m, 2H), 2.22-2.29 (m, 2H), 2.55-2.66 (m, 4H), 4.10-4.19 (m, TH
), 4.27-4.36 (m, 1H), 4.75 (t, J = 6.6 Hz, 2H), 5.95 (d, J = 8.0 Hz,
1H), 6.65 (d, J = 8.8 Hz, 2H), 6.73 (d, J = 8.0 Hz, 3H), 7.12 (d, J
= 8.8 Hz, 1H), 7.19 (d, J = 5.2 Hz, 3H), 7.24-7.33 (m, 4H), 7.41-7.47

(m, 3H), 7.59 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 2H), 7.96 (d
, J =8.8Hz, 1H), 8.23 (s, 1H), 9.91 (s, TH), 9.98 (s, 1H).
[EHEfl3al
4-{[(2S,4R)-2- X F)-1-TOEAF=Z)-1,2,3,4-F hSE ROF /) v-4-4
W17 2 J3-N-{[1-(4-{[(2S,4R)-2-A F)L-1-FOEA =J-1,2,3,4-F b5
EROF /Y V-4-AVIT I/} 72 2IV)-1H-1,2,3- R 7V —)b-4-1 )L ]
AFWIRVY XTI R ({tEH3a)

(T721)

SEFNOIRTITESON4-{[(2S,4R)-2-X F)-1-TOEF = I-1,2,3,4-
FhSerROF/ ) -4-4)V]17 2/} REEEL (50 ng, 0.148 mmol), H&
7O/ FILT I (0.014 nl, 0.222 mmol) ZFWT, EEFINdOIRIE
BERICL T, 4-{[(2S,4R)-2-X FI-1-FOEF=)L-1,2,3,4-F b5k RO
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[0976]

[0977]

[0978]

FI)U-b-ANIT I /}-N-(FOT-2-14 V-1-4 JL)RV XTI (52 mg, 9
6%) %157,
ESIMS, (M+H)*, m/z: 376.
(T#22)
SEBRTOITRITH/LNI1-{(2S,4R)-4-[(4-7I /7)) T I /]-2-X
FI-3, 4~ rkOx /Y -12H)-1 )} FTO/X-1-74 > (6 mg, 0.019 mmol
YETE R N JITERE L. ADMP(6.6 mg, 0.023 mmol) 3 & U'DMAP(2.8 mg,
0.023 mmol) ZHNA. ERTIRERERLA, RINEEMZRBEREL. 1-{(
25, 4R)-4-[(4-F7Y R7xz )T X /1-2-AFIN-3,4-TEFOF /) -1(2
H -1 Y 7R y-1-7% > OEERM (15 ng) %87z,
ESIMS, (M+H)*, m/z: 336.
(I#3)
TR2TELNAI-{(2S,R)-4-[4-FY RTTZI) 7 I J1-2-*FI)L-3,4-
JeRraoF/Yu-1@H)-A LY TaRY-1-F v OBERY(15 mg), BL
TRITELNA-{[(2S,R)-2-XFI-1-FOEF=ZI-1,2,3,4-F hSER
A%/ ) Y-4-AVI7 X /}-N-(FAT-2-4 V-1-4 JL)RV XTI R(6.7 ng
, 0,018 mmol)%&, T4/ —ILBELVKDESBEO.6 mL, 1:1)ITAMRIH
L-7RONNEVEEF MY I L (1.8 mg, 0.0089 mmol) B & OHRELSE FIKFI
(4.5 mg, 0.018 mmol)ZMNX. 60 CTHREER L, RINEEWZEEEITF
WTHRL. MBI/ XUV LTREL, BERBLL, BohiREEY
MHPLC (7 b= k1 JL/0. 1%TFAZKRHR=45/55~50/50) THEHR T 5 2 &IC &L
Y. {bEY3a(4 mg, 2T b —4 JLINEKW) 2157,
ESIMS, (M+H)*, m/z: 711, H-NMR (CDCl, &): 1.12-1,21 (m, 12H), 1,23-1
37 (m, 2H), 2.35-2.45 (m, 2H), 2.54-2.74 (m, 4H), 4.01 (brs, 2H), 4.2
0-4.28 (m, 2H), 4.76 (d, J = 5.9 Hz, 2H), 4.95-4.97 (m, 2H), 6.61 (d,
J =8.6Hz, 2H), 6.70 (d, J = 8.6 Hz, 2H), 7.14-7.37 (m, 8H), 7.50 (
d, J =8.6Hz, 2H), 7.68 (d, J = 8.6 Hz, 2H), 8.05 (s, TH).
[3=HEfI3b]
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[0979]

tert-7 FIL 2-[(S)-4-(4-{4-[(4-{(S)-6-[2-(tert-T hF ¥ )-2-FF VT F
1-2,3,9- 8 X FJL-6H-F T / [3,2-f1[1,2,41 Y 7/ O[4, 3-al[1,4]1>
TEEY-4-A IRV XTI R)AFIIVI-H-1,2,3-8 ) 7V —)b-1-1 )L} 7
T2))-2,3,9- MY X FI-6H-F T /[3,2-Ff1[1,2,41 ~ ) 7V O[4,3-a][1, 4
17EEY-6-1 V17 EFT— b (1b&EY3b)

(T721)

W02017/030814ICEBED AR WS L ctert-TF I (8)-2-[4-(4-7'0
E7x=)V)-2,3,9- 8 XAFIJ-6H-F T /[3,2-f1[1,2,41 v 1) 7/ O[4, 3-a]
(1,417 EEY-6-4 L]17EF—r(5.0 g, 10.0 mol)&ET4H /—J)LEKD
RAAER2.0 mL, 3:1)IEMRL. 7V F MY D L(26 mg, 0.399 mmol), (
R, 2R)-N, N - X FIL o sanFH-1,2-U 73 2(0.00473 nL, 0.030 mmo
D. R)-FRANEVEEF YD L(2.4 mg, 0.012 mmol) B LI V1LER(.
8 mg, 0.02 mmol)ZhNZ. 3BFEER L, RIGEAYICRIMREEKES MY
D LKBREMA. BRI FII C2OHE L, BEEEEKREBY /R
LTRRL, BERGELL, SoNEREEZY VATV AZLIOTNTS
T4 —(~NTH /BRI FIL=100/0~60/40) THET B &Ik Y, tert-7
FI (S)-2-[4-(4-FY R7zZ))-2,3,9-~Y) A FI-6H-F T /[3,2-f]1[1,
2,418 7yvnOl4,3-al1,4]1 7EEY-6-14 L1725 — (60 mg, 65%)%
Bl

ESIMS, (M + H)*, m/z: 464.

(T722)

SZFI3TE LN (S)-4-{6-[2-(tert-T b F2)-2-F XYV T FI]-2,3,9-
MU XFIL-6H-F T /[3,2-f1[1,2,41 p Y 7/ 0Ol4,3-all1,4]1 7V -4-
A WY ZEEEL(90 mg, 0.193 mmol), HL7OS-2-4»-1-732(0.0183
mL, 0.289 mmol) =R\ T, EMEFaD TRIEBEHICL T, tert-TFJL (S
)-2-{2,3,9- KU X FI-4-[4-(FOT-2-14 V=-1-4 L ANNSEAN) T =)
1-6H-F T / [3,2-f1[1,2,41 h 1) 7V O[4,3-al[1,41P 7 EEV-6-1 L} Tt
7— (90 mg, 93%)%1F7,
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[0980]

[0981]

ESIMS, (M + H)*, m/z: 504

(T#3)

TRITHELGNtert-TFIL (8)-2-[4-(4-FI FT7x=)1)-2,3,9-F 1) X
FI-6H-F T /[3,2-f1[1,2,41 ) 7/ 0O[4,3-al[1,4] 7 EEV-6-1 )V ]
77— K21 mg, 0.045 mmol), BLVIRR2THE LN tert-TFIL (S)-2
-{2,3,9- M) XA FI-4-[4- (TR T-2-4 V=-1-4 L AI/IEAIN) T 2 =) ]-6
H-Fx /[3,2-f1[1,2,41 v 1) 7V O[4,3-al[1,4]1> 7EEV-6-1 L} 7T
— ~(27 mg, 0.054 mmol)%&, s-T 4/ —ILEBLVKDEEBHEN.5 mL, 3:2
NWIBEE L., R)-7RIIEVEEFT MY D L0(2.4 mg, 0.012 mmol) & & UHFRER
SR(ID)5KA# (5.7 mg, 0.023 mmol)Zf0Z. 50 CTORFER® L, RIVE
EMITKEMA. VAAKRILLT2EHME L, BEBEZEKREBY /22
LTEBRL, BERIEL L, BONLEBEUEIPLC (ERBT7VE=V L
KB/ 71 b= 8V JL=50/50~40/60) THEEFT BT &Lk Y. EEW3L(14
mg, 32%) =& L 7.

ESIMS, (M + H)*, m/z: 967. 'H NMR (CDCl,, &): 1.24-1.27 (m, 3H), 1.48-1
.53 (m, 18H), 1.61-1.63 (m, 3H), 2.36-2.48 (m, 6H), 2.63-2.78 (m, 6H)
, 3.49-3.60 (m, 4H), 4.54-4.64 (m, 2H), 4.75-4.85 (m, 2H), 7.05-7.14

(m, 1H), 7.47-7.56 (m, 2H), 7.59-7.67 (m, 2H), 7.69-7.84 (m, 4H), 8.1
3 (s, 1H).

[Z=HEfI3c]
4-{[(2S,4R)-2-X F I -1-FOEF = I-1,2,3,4-F kS ROF /Y v-4-4
W17 2/ }-N-{[5-(4-{[(2S,4R)-2- X F)L-1-TOEF =)L-1,2,3,4-F v 5
EROF/YV-4-ANIT I/} 7 22I0)-1,3,4-FFH 27V —IL-2-1 )]
AFWIRVYIT IR ({EE#3c)

(T721)

SEZFNOIRITEON4-{[(2S,4R)-2-X FI-1-FOEZF =)-1,2,3,4-
FhSEROF /Y U-4-AN]1T7 2/ REEEE(80 mg, 0.236 mmol)., H&
Ctert-TFI (- RSV Z-2-FF YV ITFI)AHIL/S<T— K (67.1 mg, 0.
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[0982]

[0983]

[0984]

355 mmol) ZFAWT, EMEFIIdOITIRI&EBERKRICL T, tert-FFI {2-[2-(4-
{[(2S,4R)-2-X FI-1-FOEA=I-1,2,3,4-F hSE ROF /Y V-4 )L
173 /IR AIE RSV ZV]-2-FFY TFILY AL /ST— K~ (30 mg, 2
5%) & 157,

ESIMS, (M+H)*, m/z: 510.

(T722)

TRRIT/E LN ctert-TFIL {2-[2-(4-{[(2S,4R)-2-X FI)L-1-TFOEA =
W-1,2,34-F b3 ROF /Y U-4-AVITI/IRVIAILERS D)L
1-2-FF VT FNIHIINT— (5 mg, 29 umol)ZEF7+E =K1 JL(0.3 mL
WAL, M) T7xz=I)RR T 4> (15 mg, 0.059 mmol), PO¥E{biR3=(0.01
Tk, 0.1M8 mmo)BL” MY TFILT7X2(0.0082 mL, 0.059 mmol) % 0%
. 80 CTIRAEE#R L, RINEEYMERIRME L. BOoNERAE% WAEHPL
C (7 b= MYJIL/0. 1%TFAZKIATR=40/60~50/50) THEBU T B Z &ICk Y. te
rt=-7F I {[5-(4-{[(2S,4R)-2-X FI-1-TOEF=Z)L-1,2,3,4-F h S E KR
AF/YV-4-ANIT7 2/} 7220)-1,3,4-FFH I 7V —I-2-1 LIXF
WY BN — (10 mg, YNE69%) 157,

ESI-MS, (M+H)*, m/z: 492.
(I7&3)

TRE2THELNctert-TFIL {[5-(4-{[(2S,4R)-2-X FIL-1-TOEF =)L~
1,2,3,4-7 b5 ROF /Y4417 I/} 72 2)-1,3,4-FF YT
= Ib-2-A WIAFILYAI/IST— K (10 mg, 0.020 mmol) A< OO X4 > (
Tal)ICBEEL. M) ZIAO0EERO al)ZMA. EERTIFERERLL K
IR ERERET B &IICL Y. 1-[(2S,4R)-4-({4-[5-(7 X / X FIV)-
1,3, 4-FFHITYV—I-2-4N]1T7 2N} TI/)-2-AF)-3,4-T RO
F/Uv-1CH)-a 17 any-1-2> M) 7))L+ OFBRIEDEERYI (8 mg
) &S T,

ESI-MS, (M+H)*, m/z: 392
(T#E4)
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[0985]

TR3THEOLNI-[(2S,4R)-4-({4-[5~(F X/ X FI)-1,3,4-FFHITY
—W2-AN]IT7 T ZNYT I/ )-2-XFIIN-3,4-Ye ROF /U r-1(2H)-1 )L
17080 -1-7> ) 7)F OBBRIREOMERD (8 mg), HLVBERFID
TRITHEOLNA-{[(2S,4R)-2-XA FI-1-TOEF =)-1,2,3,4-FT S E R
AF /)44 )V]IF7 X/} REEER(10.3 mg, 0.031 mmol) ZFB\WT, EHE
BFNdDITRIEBRICL T, £EW3c(2.3 mg, 2T b—4 JLIEK16%) #1837
ESI-MS, (M+H)*, m/z: 712. 'H-NMR (CDCly, &): 1.13-1.19 (m, 12H), 1.25-1
.35 (m, 2H), 2.23 (t, J = 7.7 Hz, 1H), 2.33-2.43 (m, 2H), 2.54-2.65 (
m, 2H), 2.64-2.74 (m, 2H), 4.23-4.30 (m, 2H), 4.91 (d, J = 5.4 Hz, 2H
), 4.93-5.01 (m, 2H), 5.32-5,37 (m, 1H), 6.63 (d, J = 8.6 Hz, 2H), 6.
68 (d, J = 8.6 Hz, 2H), 7.15-7.34 (m, 8H), 7.71 (d, J = 8.6 Hz, 2H),
7.87 (d, J = 8.6 Hz, 2H).
[ZEHEf3d]
4-{[(2S,4R)-2-X FI-1-FOEA=ZI-1,2,3,4-F hSE ROF /Y V-4
W17 2 J3-N-{[5-(4-{[(2S,4R)-2-A F)L-1-FOEA =J-1,2,3,4-F b5

EROF/YV-4-ANITI/}722))-1,2,4-FFH T 7 —II-3-1 L]
AFIIRYZIT IR (IbEH3d)

(T#1)

SEFIOIRSTH LN X FIV 4-{[(2S,4R)-2-X FIL-1-TOEF =)L -1
2,3, 4-F 3 ROF /Y U-4-ANIT I /IR IT—H(1.9 g, 5.39 mm
ol) #THF (20 mL)ICBRMR L. ZRBERY -tert-7FJL(3.53 g, 16.2 mmol) &
CIAXAFITI/EYT2(66 mg, 0.539 mmol)&NA. BATF. BEREHL
eo RIGEEMEERITHZILREREL. BONCEEEZY ) ATV
569003 MNT574—(BHRI—FIV/EBET FIL=8/2~6/4) THET 2
ZELEY, AFIL A-{(tert-T b E T AIRZIV)(2S, 4R)-2- XA F-1-TF
A4 =-1,2,3,4-F hSEROF /Y4 LITIJIRVYIT—R(2
09 g, 86%) &157-,
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[0986]

[0987]

[0988]

ESIMS, (M+H)*, m/z: 453,

(T#2)

TRITHELNEAFIV 4&-{(tert-T M E T HILKRZJL)[(2S, 4R)-2- X F )L -
-7O0E4=Z)-1,2,3,4-F b ROF /Y V-4 )V]IT I/ IRV T —
N (259 mg, 0.572 mmol)%& X% / —)L(3 mL)ITABR L. KERIEF MU LK
AR (4 mol/L, 3 mL) &M, BAT. BEEHEML L, RINESHEEE(S
mol/L) CARFI L. BT FIL GOt Lz, BHEEE BKREBT /R VA
TERL. REBHETDIEICELY, 4-{(tert-T M F 2 HILRZIL)[(2S, 4R
)2-XFN-1-FOEF=-1,2,3,4-F hSEROF /Y V-4 L]IT7 X/}
ZREEBOHEERY (270 ng) %187=,

ESIMS, (M-H)-, m/z: 437.
(I#3)

TiR2TH/LN4-{(tert-T b F 2 hILRZIV)[(2S,4R)-2- X FI)L-1-70O
EAZ-1,2,3,4-7 5 ROF /) V44 VI1T7 2/} REBFBOHEEK
#1(270 mg) ZDMF (3 mL)IC3AME L, tert-TFI [2-F7 3 /-2-(E ROF >4
T/)TFINIANIINT— (175 mg, 0.924 mmol), COMU(396 mg, 0.924 mmol
YBEUNN-24 Y TOELIZFILT I (0.209 mL, 1.23 mmol) A NZ. 60
CTRRIRIE®H LR, 100 CTAREER L, REREDERIREL. 7
ObNWEEREBEEZ ATV AS LAY NI S 71— (BRI —TI /BT F
=8/2~6/4) THEET DI &ICLY., tert-TFI [4-G-{[(tert-T hF>
AIRZIVT 2 IAFIVI-, 2, 4-FFH TV —Ib-5-14JL) 7 = =JLI[(28
JAR)-2-X F)-1-FOEF = )-1,2,3,4-F hSe ROx /Y v-4-1 1AL
INT— N(57 mg, 2T 78 N —%JLINKIGY) &#157=,

ESIMS, (MtH)*, m/z: 592,
(T724)

T3cHEoNntert-TFIV [4-G-{[(tert-T b F L HIKRZIV)T X /]
XFIINY-1,2,4-FFHTITV—Ib-5-14 L) 7 == JLI[(2S, 4R)-2-X F ) -1-TF
OEA=I-1,2,3,4-F Sk ROx /Y v-4-4)L1AI/ < — F (57 mg, 0.
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[0989]

[0990]

096 mmol) 2>/ OO X& (1 mL)IBEFEL. M) ZIAOFER( ml) ZMA
. ERTIREE®R L, RISEEWEZRBERET D &L Y, 1-[(25,4R)
“4-({4-[B3-(7 X/ AFW)-1,2, A FH T/ —I-5-1 V] T T ZI}T I
J)=2-AFIN-3,4-TeROFx/ ) v-1CH)-4 170 v-1-> K) T
7 OEEERIR D E M (37 mg) Z15 7=,

ESIMS, (M+H)*, m/z: 392,

(T725)

TRATEONLI-0(2S,4R) -4-({4-[3-(F I / A FI)-1,2,4-F FHTF7Y
—W5-AN]T T ZWITR/)2-XAFII-3, 4~ RkaFx/ ) -1(2H)-1 L
170/.80-1-#> MY 7)) OBFERIEDOHEEKM (37 mg, 0.095 mmol), &
SUBEHNDIRITEONLA-{[(2S,4R)-2-X F)L-1-FOEA =)L-1,2,3
A-FhSeEROF /Y U-4-AN]1T7 2 /Y REERE(32 mg, 0.095 mmol) %
WT, EEFNIOITRIERERICL T, EEW3d(1.6 mg, 2T b —4 JLINE
20) %151
ESIMS, (M+H)*, m/z: 712, H-NMR (CDCl, &): 1.11-1.20 (m, 12H), 1.27-1,
37 (m, 2H), 2.33-2.44 (m, 2H), 2.54-2.74 (m, 4H), 4.22-4.33 (m, 2H),
4.81 (d, J = 5.0 Hz, 2H), 4.96 (s, 2H), 6.63 (d, J = 8.6 Hz, 2H), 6.6
9 (d, J =8.2Hz, 2H), 7.14-7.34 (m, 8H), 7.72 (d, J = 8.6 Hz, 2H), 7
.95 (d, J = 8.2 Hz, 2H).

[ZEHEfI3e]

1-[(2S, 4R)-2- A F J-4-({4-[3-(4-{[(2S, 4R)-2- X F)L-1-TO EF = JL-1,2
B 47T RS ROF /Y U4 VIT7ZX/}T72=)V)-56,1,8-F hSER
A4 24V[1,2-alES Y V-T-AINRZIN]T7 2=} TR /)-3,4-P RO
F/Uv-1CH) -1 17Oy -1-F > ({b&E#3e)

(T721)

J&W PharmLabdk YEEA L7ctert-7FJL 3-TOE-5,6-Y RKO4q 4 V1,
2-alES T v-T(BH)-hILRF*+S5— M (80 mg, 0.265 mmol)%ATHF(1.5 ml)(Z
BEEL. -0 CitTa v oL TRy Lo0Y) R-EEYFO (1.3 m
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ol/L THFZSK, 0.346 ml, 0.450 mmol)fN%. -10 ‘CICTIRERMEH Lz, K
INESYIIC MY TFILEL R X(0.122 ml, 0.450 mmol) &A0A, 0 ‘CICTIEE
BRERE L%, BRICTIBERER UL, RIGEEWICKENA. BEETFI
THH L, BEEEZEBKMEBT /22U LTRIEL, BRERETZI &I
LY. tert=-FTFIV 3-(MYTFIRH=ZIJV)-5,6-Ck RO4 24 V[1,2-a]
ESIV-T@EH)-HIRFT S5 — MOEERM (312 ng) 2157,
ESIMS, (M + H)*, m/z: 514,

[0991] (T#22)
SEFRTHELONLI-{(25,4R)-4-[(4-TOE 7z ZI) T X/ 1-2-XFIL-3,
4-ve rOFx /) v-1H)-1 )L} FO/8v-1-42(39.6 mg, 0.106 mmol) %
MLT>@ m)IEEL, ITRITELSNtert-TFIL 3-(MN) TFILRH
ZI)-5,6-Ye RAA 24V, 2-alES T V-TBH)-ALRFSS— D
R (312 mg). B & PA(PPhy), (12.3 mg, 0.011 mmol)ANZ., BHRT. |
BRI L. RINEEYERETBEL. SOohARBEEY Y ATV AS L
2% bS5 74—(oOBRIVL/AE I —IV=99/1~97/3) & & V'HEHEHPLC
(0. 05%TFA/ 7t N = b ') J=53/35~43/45) THERT B &IT LY, tert-TF
U 3-(4-{[(2S,4R)-2-A F)-1-FOEF=)-1,2,3,4-F kS RkOx /1)
V-4-ANIT X/} 7T Z))-5,6-Yk ROA IS4V, 2-alES5 T ~-7(8H)-
HIVRFS 5 — M (28.2 mg, 52%) &#F7=,
ESIMS, (M + H)*, m/z: 516.

[0992] (T#23)
TRR2THE LN ztert-TFI 3-(4-{[(2S, 4R)-2- X FJ-1-FOEF =)L-1,
2,3, 47 hoEROF /)44 N]IFZ/}T722)V)-5,6-VROM4 34
VI1,2-alE€5 Y -T(8H)-HIRF S5 — M (28.2 mg, 0.055 mmol)% VT
. EfefllaD TRE2& BE#KIC LT, 1-((28, 4R)-2- X FJL-4-{[4-(5,6,7,8-F
FSE RO I4HYV[,2-]ES Y V-3-1 L) 72 Z)V]1T7 X /}-3,4-YER
O/ ) >=-12H)-1 L) Far-1-F V1EEE1E (23.0 mg, 93%) %157,
ESIMS, (M + H)*, m/z: 416,
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[0993]

[0994]

(T#24)

TR3THEOLNE1-((28,4R)-2- X F ) -4-{[4-(5,6,7,8-F hS k. ROA X4
VI1,2-alES Y V-3-1 )72 )N]IT X /}-3,4-T e ROF /) v-1(2H)-
AIV) FOnRy-1-# V1EFEI5 (23.0 mg, 0.051 mmol), &L VSERFIDIFET
THELNAA-{[2S, R)-2-XFI-1-7O0EFZ)-1,2,3,4-F hSk ROF
) -4 V17X /Y REEH(17.2 mg, 0.051 mmol) = FA\VT, EMEMI1b
DOIRIEBRICL T, {bE3e(15.7 mg, 42%) %157,

ESIMS, (M + H)*, m/z: 736.6. 'H NMR (DMSO-ds &): 0.98-1.06 (m, 12H), 1

J17-1.28 (m, 2H), 2.19-2,30 (m, 2H), 2.54-2.69 (m, 4H), 3.85-3.89 (m,

2H), 4.01-4.08 (m, 2H), 4.15-4,30 (m, 2H), 4.70-4.79 (m, 4H), 6.29 (
d, J =7.7Hz, 1H), 6.62 (d, J =7.7 Hz, 1H), 6.70 (dd, J = 8.6, 4.5
Hz, 4H), 6.88 (s, TH), 7.12-7.37 (m, 12H).

[ZEHEfI3f]
1-[(2S, 4R)-2- A F JL-4-({4-[2- (4-{[(2S, 4R)-2- X FJL-1-FO EF =JL-1,2
B 47T hZEROF /Y U-4-ALVITZX/}T72=)-56,7,8-FThSER
A4 X4 VI[1,2-alE5 S V-T-ANRZNITZ W} T R /)-3,4-F RO
F/YU-1CH)-qa L1700 -1-% > ({b&¥3f)

(T#1)

SEFR2THELONL1-{(25,4R)-4-[(4-TOET T ZIN) T X/ ]-2- XA FI)L-3,
-k ROF /Y -1C2H)-1 )L} FO/8-1-74 > (200 mg, 0.536 mmol) %1,
D FFHFO al)ICEE L. BEEEA ) D L (105 mg, 1.07 mmol), EX(E
+35 M)YROV (163 mg, 0.643 mmol) 3 & T PACL,(dppf)-CH,CL, (43.8 mg
, 0.054 mmol) ZhNA. BIRT. 28EFEIR L. RISEEWICKS &L UBEEE
IFINEMA. BRI THBL. 2BZRERELL, SONLEEEZY Y
ATNAZLYIARNTZ T4 —(NTH /BRI FIL=90/10~60/40) THE
BE BT &Ik, 1-((285,4R)-2- X F)L-4-{[4-(4,4,5,5-FT b 5 X FJL-1,3
V2-TUF XY ROSU-2-4 )7 ZN]IT I /33,4-YeROx /) v-1(2H
)= )Fasr-1-F > (101 mg, 45%) =",
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ESIMS, (M + H)+, m/z: 421,

[0995] (T#22)

[0996]

[0997]

TRITELN1-((2S, 4R)-2- X F)L-4-{[4-(4,4,5,5-F k5 XA FJL-1,3,2
- FYROSU-2-MI) T ZI]IT R /}8,4-Ye RaF S/ ) v-1(2H)-
A) TR -1-24(50.0 ng, 0.119 mmol) %, 1,4-TAFH VB LVKD
SRAAE .3 nl, 3:1) AR L. J&W PharmLabk YEEA L /=tert-7FJL 2-
70%-5,6-Yk RO4 24 YV[1,2-alE5 T V-T(BH)-AIKRF 25— b (53.
9 mg, 0.178 mmol), REEtz< ™ £L,(78.0 mg, 0.238 mmol) 3 & UPd(PPhy), (2
0.6 mg, 0.018 mmol)Z AN, BRT. 4BEEHEMR LA, RINEAMICKSE L
UHMBIFILEZMA. ER2TTHRL. 2BEREERELE, SOoNLEE
EOVATNAZLIARNITZT7 4 —(NTH 2 /BEEET FIL=50/50~0/100
)THRET I EICEY, tert-TF I 2-(4-{[(2S,4R)-2-X F)I-1-FOEF
ZW-1,2,3,4-FhSEROF /Y U-4-ANITI/}TTZI)-5,6-FE R

O4 S VI1,2-a185 Y V-T(8H)- AL RF S S — h ORRLERMI(87.4 ng)
1§57

ESIMS, (M + H)*, m/z: 516,

(T723)

TRE2THELNctert-TFIL 2-(4-{[(2S,4R)-2-X FI-1-TOEF =)L-1,
2,3,4-FhoEROF /)44 V1T I/}T722)0)-5,6- ROM 34
JI1,2-a1€S5 Y V-T@H)-hILRF >S5 — b OHBERY(87.4 mg) ZFEWT,
EREFNaDTFR2E RERIC L T, 1-((2S, 4R)-2- X F )L -4-{[4-(5,6,7,8-F b
Sk rROq ISV, 2-alESYV-2-0 L) 72 =)V]F7 I /}-3,4-Yk RO
F U U-12H)-4 ) TOnr-1-# v 1ERE1E (49.4 mg, 92%) %187,

ESIMS, (M + H)*, m/z: 416,
(T724)

TiRITHELNL1-((28,4R)-2- X F ) -4-{[4-(5,6,7,8-F h S ROA X4
VI1,2-al]ES T 0-2-4J)L) 72 =)V]1T7 X /}-3,4-Y kOF /) »-1(2H)-
) 7R v-1-F vigfeE (42.1 mg, 0.101 mmol), &L UEEFDIIET



WO 2019/189778 287 PCT/JP2019/014042

TESNLA-{[(2S,4R)-2-A F)L-1-FAEF=ZI-1,2,3,4-F hSk ROF
I VY- )]T7 X/ YREBER37.7 mg, 0.111 mmol) ZB VT, EHEHID
DOIEIEBRHRICL T, {LEW3F(11.4 mg, 15%) %157,
ESIMS, (M + H)*, m/z: 736. 'H NMR (DMSO-d; &§): 0.99-1,06 (m, 12H), 1.1
4-1.28 (m, 2H), 2.19-2.30 (m, 2H), 2.57-2.67 (m, 4H), 3.92 (t, J = 5.
0 Hz, 2H), 4.05 (t, J = 5.0 Hz, 2H), 4.14-4.31 (m, 2H), 4.69-4.79 (m,
4H), 6.02 (d, J = 7.7 Hz, 1H), 6.60-6.65 (m, 3H), 6.70 (d, J = 8.6 H
z, 2H), 7.13-7.23 (m, 4H), 7.24-7.34 (m, 7H), 7.44 (d, J = 8.6 Hz, 2H
).

[0998] [=fEf4al
NT,NS-E 2 (4-{[(28*,4R*)-2-X F)L-1-FAEF=)-1,2,3,4-F hSk KO
FIYVU-4-ANITI /Y72 TNIILT IR (lbEHba)
(T#1)
BEFIOITRR2TESON1-{(2S*,4R*)-4-[(4-F7 I/ 7z Z))T I J]-2-
AFN-3,4-YeRax/ Y v-1CH)-(1 )} Fa/v-1-4>(0.1 g, 0.32 mm
oDBLUE-X MFT-5-FFYRVEH UEER0.047 g, 0.32 mmol) ZFHWT,
EFEFITbDTEIEBERIC LT, A FI 5-[(4-{[(2S*, 4R*)-2- X F)L-1-7O
EF=-1,2,3,4-F > fOF /) o-4-4)VI7X/}72Z) 72/ ]-
- ¥ VYRVEY /) I— MORERM .15 9) R/,
ESIMS, (M + H)*, m/z: 438.

[0999] (T #22)
TIRITHELNAAF IV 5-[(4-{[(28*,4R*)-2-X F)L-1-FOEF =)L-1,2,
3J4-FThZeROF /) U-4-AN]IT7 I/} 7)) TR/ ]-5-FFYRY
8§ IT—NOEERMO0.15 g, 0.34 mmol) =FAWNT, EEFRFOITIZ2EF
BRI LT 5-[(4-{[(28*,4R*)-2-A FI-1-TOEF=)L-1,2,3,4-T b5 &
RAF /) YV-4-ANITI I} 72T I/ ]-5-FF VYRV Y VEEOHESE
(0.1 9) 2157,
ESIMS, (M + H)*, m/z: 424,
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[1000] (T #23)

[1001]

[1002]

THR2TE L NR5-[(4-{[(2S*, 4R*)-2-X F)L-1-FOEF =)L-1,2,3,4-F

RSEROFIYD-A-ANITIIITTZTI/]5-FFYRVEH VR

DEERM 0.1 g, 0.23 mmol), BLUVBERTDITIR2TH SN /1-{(25*,4
R )-4-[(4-F X/ 7xZ))T7 I /]-2-XFN-3,4-Jb ROF /1) v-1(2H)-
AN} 7R -1-242(0.073 g, 0.23 mmol) ZFEWT, EfEFIaD IR &
BICL T, 16A142(0.09 g, 3T b—4 JLUNEKR3Y) %157,

ESIMS, (M + H)*, m/z: 715.54. H NMR (DMSO-ds &): 0.98-1.04 (m, 12H), 1

J11-1.18 (m, 2H), 1.84-1.88 (m, 2H), 2.21-2.29 (m, 6H), 2,59 (t, J =
15.25 Hz, 4H), 4.11 (s, 2H) , 4.72 (d, J = 6.5 Hz, 2H), 5.86 (d, J =

7.93 Hz, 2H), 6.58 (d, J = 8.5 Hz, 4H), 7.16 (d, J = 4.27 Hz, 4H), 7
.25-7.31 (m, 8H), 9.52 (s, 2H).

[ZEHEf4b]
3-XFIL-NT, Ns-E R (4-{[(28*, 4R*)-2-X F)L-1-FAOEF =)L-1,2,3,4-F
NSERAF/YY-4-ANV]ITI/}T72ZU)RVYEVIT IR ({b&Hab)
(T721)

SEFITIOTR2TESN1-{(2S*,4R*)-4-[(4-7 I/ 7z =V)T 3 J ]-2-
AFI-3,4-Te ROFx/ ) v-12H)-A4 L} FO/v-1-42(0.1 g, 0.32 mm
o)BELVE-X MFU-3-XFI-5-FF YRV H UE£0.052 g, 0.324 nmol)
HRWT, EREFTbDOITREIEBHRICL T, XFIb 3-AFIL-5-[(4-{[(2S*,4
R¥)-2-XA FJL-1-FOEF=)L-1,2,3,4-F Sk ROF /) v-4-A JL]F 3
Y7 TI)I5-FFYRYEY )T — bOHEERY(0.1 g, 68%) %15
1=
ESIMS, (M + H)*, m/z: 452
(T722)

TRITELNIAFIL 3-AFI-5-[(4-{[(2S*, 4R*)-2-X F)L-1-TOEH
Z-1,2,3,4-F b ROF /)44 VIT7I I/} 7 ZN)T R/ ]-5-F
FYRVEY ) T—MOEER 0.1 g, 0.22 nmol) ZFBWT. EfEFI2FOT
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[1003]

[1004]

FE2ERBRITL T, 3-X FI-5-[(4-{[(28*,4R*)-2-X FJL-1-TO EF =)l -1
2,3, 4-F e ROF /Y4 N]ITI/} 72 ZIIV)TI/]5-FFYR
VH UEBOMEERY(0.09 9, 94 %) EB.

ESIMS, (M + H)*, m/z: 438,

(T723)

TFE2TELNLI- A FIL-5-[ (4-{[(2S*, 4R*)-2-X F)L-1-TOEF =)L-1,
2,3,4-F S ROF /Y44 NITI/} 72T I/ ]-5-FF YR
v UEBOBEENRY0.09 g, 0.20 nmol), HLUVBERFTIDIRE2TE LN
1-{(28*,4R*)-4-[(4-7 X/ 7z =)V)T7 X/ ]-2-AFI)I-3,4-k rkOx /)
V-1(2H) -4 L} O/ -1-4(0.064 g, 0.23 mmol) BT, EFEHITaD
TRIEEKICLT. 1£E14b(0.04 g, 27%) 2187,

ESIMS, (M + H)*, m/z: 729. 'H NMR (DMSO-ds, §): 0.94 (d, J = 6.41 Hz, 3H
), 0.98-1.04 (m, 12H), 1.11-1.15 (m, 2H), 2.12 (dd, J = 13.73, 8.54 H
z, 2H), 2.21-2.31 (m, 4H), 2.36-2.45 (m, 1H), 2.51-2.61 (m, 4H), 4.08
-4,12 (m, 2H), 4.72 (d, J = 6.41 Hz, 2H), 5.86 (d, J = 7.93 Hz, 2H),
6.58 (d, J =9.16 Hz, 4H), 7.16 (d, J = 4.27 Hz, 4H), 7.23-7.30 (m, 8
H), 9.53 (s, 2H).

[EHEfl4c]

4-{[(2S,4R)-2-X FI-1-FOEA = I-1,2,3,4-F kS ROF /Y v-4-4
W17 X J}-N-{3-[N-(4-{[(2S*, 4R*)-2-X F)L-1-TOEF Z)-1,2,3,4-F
FSEROF/ Y -4-ANITI/}T72ZIV)RIT 7EAN]IT T ZILIR
VAT IR ({bEWac)

(ZFE1)

SERTOIR2THEONIN-{(2S*,4R*)-4-[(4-T7 X /) 7z ZI)T7 I J ]-2-
AFI-3,4-Te ROx /) v-12H)-1 )} O/ v-1-7 (200 mg, 0.536
mmol) Z=< s OAX4 (1 mLISEEEL, EY (0,026 mL, 0.323 mmol)H
SV haARVEYZNFRZILIAY R(43.0 mg, 0.194 mmol) ZMNA. =
RIS TSRS L, RINESYICIERE(1 mol/L) B L UEB T FILAMA
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[1005]

[1006]

ERTTRHEL. 2BRERTEMELL, BONERBEY ) ATIVAS A
IO NTS T 14— (NTH YV /EEET FIL=80/20~40/60) THEET 2 Z &I
& U, N-(4-{[(28*,4R*)-2-A F)L-1-FOEA =)1-1,2,3,4-F hSE KOF
I U-d-ANIFTZ /Y72 ZM)-3-Z hARVEYZIKRY T I R(74.4 ng
, 93%) 15T,

ESIMS, (M - H)*, m/z: 493,

(T722)

TRRITESNEN-(4-{[(2S*,4R*)-2- X FL-1-FOEF =)-1,2,3,4-F k
ZeROF /Y D-4-AN]ITI/} 72 2))-3-Z hARVEVRIEKEY T R
K(74.4 mg, 0.150 mmol) ZFA\WVT, SEFITOIR2ERAFRICL T, -7/
-N-(4-{[(28*,4R*)-2-X FJL-1-TAEF =)-1,2,3,4-F kS RkOx /)
VA NIT I )Y ZI)RVEVRILVRY T I R(74.2 ng, BEEM) %15
7=o

ESIMS, (M - H)*, m/z: 463.

(I#3)

TFR2TE/ONE3-T I /-N-(4-{[ (2%, 4R*)-2- X F)L-1-FOEF = JL-1,2
AT RZEROF /Y U4 A NITI /I T I ZIIRVEVRINKR YT R
K(20.0 mg, 0.043 mmol), HLTEEHFNDIRITHELN4-{[(2S,4R)-2-
AFIN-1-FOEAZIN-1,2,3,4-F 5 ROF/ ) U444 ILITI/IRE
Ei£(14.6 mg, 0.043 mmol) ZFA VT, EMEFINDOIRIEBEHKRICL T, 1b&
W4c(15.9 mg, 47%) Z187=,

ESIMS, (M + H)*, m/z: 785. 'H NMR (DMSO-d;, &): 0.95-1.07 (m, 12H), 1.2
2-1.28 (m, 2H), 2.14-2,30 (m, 2H), 2.57-2.69 (m, 4H), 4.00-4.08 (m, T
H), 4.29-4.36 (m, 1H), 4.62-4.78 (m, 2H), 5.97 (d, J = 8.6 Hz, 1H), 6
.48-6.52 (m, 2H), 6.72 (d, J = 8.6 Hz, 2H), 6.76-6.80 (m, 3H), 7.07-7
.13 (m, 2H), 7.15-7.22 (m, 2H), 7.25-7.32 (m, 4H), 7.45 (t, J = 7.9 H
z, ), 7.79 (d, J = 8.6 Hz, 2H), 7.85 (d, J = 9.1 Hz, 1H), 7.93 (d,
J =8.2 Hz, 1H), 8.22 (s, TH), 9.56 (s, 1H), 10.06 (s, 1H).
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[1007] [ZErEsI4d]

[1008]

4-{[(2S,4R)-2-X F I -1-FOEF = I-1,2,3,4-F hSk ROF /Y v-4-4
W17 2 J3-N-{2-[(4-{[(2S,4R)-2-A F)L-1-FOEA =)V-1,2,3,4-F b5
ErROF/) Y U-4-AN]IT I/} T2 ZI)RIVKRY T I RIZFILIRY T
I K ({bEW4d)

(T721)

SEFRTH/LONLI-{(25,4R)-4-[(4-TOET T =N) T X/ ]-2-XAFIJL-3,
4-TJk ROx /Y -1CH)-4 )L}y Fa/>-1-74> (200 mg, 0.536 mmol) %1,
- FFH @ ITAFEL., G-AMF2 722XV FF—IL(0.112
ml, 0.804 mmol). Pd,(dba); (49.1 mg, 0.054 mmol), F 1> FRZ(62.0 mg
, 0.107 mo)BLUNN-A4YFOEINIZTFILFZ (0,187 ml, 1.072 mmo
D&EMA, BRT. 166EER L, RINEEWERTREL. SohkRE
BEVYATINASLIOINT ST 4 —(NTH Y /EEET FIL=80/20~40/
60) TREET B &IC LY. 1-[(2S, R)-4-({4-[(4-X hF IRV II)F ]
TJIZIITR/)-2-XAFII-3,4-TYeRkOFx/ ) r-12H) -4 L]17O/ -1~
(244 ng, EEM) 5T,

ESIMS, (M - H)*, m/z: 445,

(T722)

TRITELNAEI-[(2S,4R)-4-({4-[(4-A RFIRVYIII)FAIT7 =}
TI/)2-AFI-3,4-Te rOx/ ) v-12H) -4 1170/ v-1-F > (127
mg, 0.284 mnmol)%, P RZ MU EKDESBEO.9 nL, 8:1)ITBMEL
-5 ciIcT ) oa04 Yo7 RIVER(79.0 mg, 0.341 mmol) ZHNA. 304
BRI L, RINEEW%Z-5 CICHERL. N-(tert-T hF 2 HILR=IL)-1,
-V 73X /)TH(0.135 ml, 0.853 mmol) &A1 A. 30DRIEH LA, RIVE
EM%ES CICHBEULN-(tert-F M F 2 HIKRZIV)-1,2-2 73/ T4 (0.09
0 ml, 0.569 mmol)ZMN%. 30NFEFER L. RINEEWICKS L UREFIELL
TYEZYLKBEREMA, BFEET FILICTHHE Lz, BHE %8I RERK
RTMNI)DLKBERTHESE L, BB IR LTREL, BEREL
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[1009]

[1010]

oo BONKBREEV VATV ASLIOARNI ST 4 —(NTHYV/EBET
FIL=70/30~20/80) THE T B &ICL Y, tert-TFJL {2-[(4-{[(2S, 4R)-
2-XFN-1-TOEF=I-1,2,3,4-F kS kOax/ ) o-4-4VI1F7Z/}7
T RIVKRY T I RIZFIVI AT — (14,4 mg, 10%) =157,

ESIMS, (M - H)*, m/z: 515,

(T723)

T2t/ LNnctert-TFIL {2-[(4-{[(2S,4R)-2-X F)-1-FOEF =)L~
1,2,3,4-F 3 ROF /Y V-4-AVI1T7ZX/}72ZI)V) AWKV T I R]T
FIL A NT— (23,4 mg, 0,045 mmol) =FAWT, Efehllad Ti22& Bk
ICLT N=(2-7 3/ TFI)-4-{[(2S,4R)-2-X F)L-1-7AEF =)L-1,2,3,
A~FhSEROF /Y U-A-ANITI/IRVEVYRIKRY T I RGERIEOHA
SR (24.7 mg) BB 7=,

ESIMS, (M + H)*, m/z: 417.
(T#24)

TFRRITELNEN-(2-7 3/ TFIL)-4-{[(2S,4R)-2-X F)-1-FOEF =
W-1,2,3, -7 b5 ROF /) V-4-ANITI/IRVEVZIKRVYT IR
IBERIE DM ERY (24.7 mg). BLUVSEFNOIRITHLNR4-{[(2S,4R)-
2-XAFIN-1-TOEF=ZI-1,2,3,4-F hSROF /) U-4-ANIT7 X /IR
BE&B2(15.2 mg, 0.045 mmol) &AW T, EHEFMDOITREIEFEKICL T, 1k
&14d(23.9 mg, 2TFE N —HIVINEKT2Y) %157,

ESIMS, (M + H)*, m/z: 737.51. 'H NMR (DMSO-d;, &): 1.00 (t, J = 7.5 Hz,
6H), 1.05 (d, J = 6.3 Hz, 6H), 1.18-1.25 (m, 2H), 2.19-2.30 (m, 2H),

2.59 (q, J = 7.5 Hz, 4H), 2.80 (t, J = 6.3 Hz, 2H), 3.24 (dt, J = 6.
3, 5.9 Hz, 2H), 4.24-4,32 (m, 2H), 4.69-4.78 (m, 2H), 6.57 (d, J = 7.
2 Hz, 1H), 6.64 (d, J = 9.1 Hz, 2H), 6.73 (d, J = 9.1 Hz, 2H), 6.87 (
d, J =8.2Hz, 1H), 7.08 (d, J = 7.2 Hz, 2H), 7.16 (q, J = 6.3 Hz, 2H
), 7.24-7.33 (m, 5H), 7.49 (d, J = 8.6 Hz, 2H), 7.59 (d, J = 8.6 Hz,
2H), 8.03 (t, J = 5.9 Hz, 1H).
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[1011]

[1012]

[1013]

[EHEflde]
N-(4-{[(2S*,4R*)-2-X F)-1-TFOEF=)L-1,2,3,4-F b ROx/ )V
A=A 172X/} 7 2 =))-3-[(4-{[(28,4R)-2- X F)L-1-FOEF =JL-1,2,
34-FhZEROF /Y U-4-ANITZ/} 7z 2)V)FAITONRVYT IR (
t&4e)

(T721)

SEFRTHELONLI-{(25,4R)-4-[(4-TOFE 7z ZIV) T X/ 1-2-XFIL-3,
- ROx /Y o-1CH)-q )L} 7O/ -1-22(0.150 g, 0.403 mmol),
BLUS-ANATNTOEAVEEAFIV(0.13 L, 1.21 mmol) ZFAWT, =
HEGIAdD TRRTERBRICL T, X FIL 3-[(4-{[(2S,4R)-2-X F)L-1-FOES
—-1,2,3,4-F b ROF /) U-4-4 172/} 7z Z)FAITON
JIT—Nh(0.12 g, 72%) &=,

ESIMS, (M + H)*, m/z: 413,

(IL#2)

TRITELNEXFIL 3-[(4-{[(2S,4R)-2-X F)L-1-TOEF=I-1,2,3,
4-FhNSEROF /Y V-4 N7/} 7220)FA170/8 T— (0.0
99, 0.22 mmol)&AWT., EfEFR2fOTIE2EBE#ICL T, 3-[(4-{[(2S,4R)
2-AFIN-1-FOEFZI-1,2,3,4-F S ROF /Y U-4-4V]IT 2/}
TV FAITONRVEBBOBERY(0.075 9, 86%) &1§7-,

ESIMS, (M + H)*, m/z: 399.

(T#3)

TITR2TR/ONR3-[(4-{[(2S,4R)-2-X F-1-FOEF =)-1,2,3,4-F k
SeEROF/YV-4-ANIT I/} 72 IV)FAITO/NNVEEOREERY (0.0
75 g, 0.19 mmol), HBLVBSEHTDOILIR2THESN/=1-{(2S*,4R*)-4-[(4-T
2)7xZW)TR/I2-AFIN-3,4-YeROFx ) ) U-12H) -4 7O
V-1-%4>(0.058 g, 0.19 mmol) Z AW T, EHEFITbDITREIEERKRICL T,
{t&#4e(0.04 g, 30%) %571,

ESIMS, (M + H)*, m/z: 690.69. 'H NMR (DMSO-d;, &): 0.98-1.05 (m, 12H),
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[1014]

[1015]

[1016]

1.14-1.19 (m, 2H), 2.20-2.26 (m, 2H), 2.45-2.47 (m, 2H), 2.55-2.61 (m
, 4H), 2.97 (t, J =7.2 Hz, 2H), 4.11-4.15 (m, 2H), 4.72 (brs, 2H), 5
.84 (d, J =8.0 Hz, 1H), 6.24 (d, J = 7.6 Hz, TH), 6.56-6.65 (m, 4H),
7.13-7.30 (m, 12H), 9.54 (s, 1H).

[ZEfEf4f]
4-{[(2S,4R)-2-X FI)-1-TOEA=)L-1,2,3,4-F bk kOFx /) v-4-4
W17 2 J3-N-{2-[(4-{[(2S,4R)-2-A F)L-1-TOEAF =JL-1,2,3,4-F b5
EROF/ Y4417/} 722 FAITFAIRVYIFTIR (S
#p4f)

(T721)

SEHRTHLNI1-{(2S,4R)-4-[(4-TOET7 V)T I/ 1-2-X FJL-3,
- ROx /Y v-1CH)-q )L} Fa/8v-1-42(0.150 g, 0.403 mmol),
BLCtert-TFI 2-ANATNIFN)ANIRT—H(0.214 g, 1.21 mmol
)ERAWT., EEFIAIO TR ERAERIC LT, tert-TFIJL {2-[(4-{[(2S,4R)-
2-XFN-1-TOEAZIN-1,2,3,4-F hSEROF /Y V-4-ALIT I/} 7
T FAITFNYANNRT— K~ (0.080 g, 42%) %157=,

ESIMS, (M + H)*, m/z: 470.

(T722)

TRITELNctert-TFIL {2-[(4-{[(2S,4R)-2-X FIL-1-TOEF =)L~
1,2,3, 47 5 ROF /Y U-4-(NIT7 I/} 72 Z)FAITFIVI AL
N —h(0.08 g, 0.17 mmol) =B \WT, EfEFlaDTE2EBEKRICL T, 1-[
(25,4R)-4-({4-[(2-7 X /T FIV)FAIT7 =W} T X/ )-2-AFI-3,4-Y
ErkOx/)r-12H)-4)]17O/r-1-% V1T (0.06 g, 87%) =157,
ESIMS, (M + H)*, m/z: 370.

(T723)

TRE2THELNLI-L(2S,4R)-4-({4-[2-7X /T FIV)FAIT7 I} T X
J)-2-XFIN-3,4-Ye ROFx /) v-102H) -1 L1170/ v-1-7 v i5EE1E (0.
06 g, 0.15 mmol), B LTBEHFNDIIRTITHE LN4-{[(2S,4R)-2-X F )L -
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[1017]

[1018]

-7+ =Z)-1,2,3,4-F Sk ROx /Y v-4-4 )17 3 /Y2 BEEE(0.
05 g, 0.15 mmol) Z=FWT, EFHEANbDTEIEBEHKRIC L T, 1£EH4F(0.025
9, 25%) %157,
ESIMS, (M + H)*, m/z: 690. 'H NMR (DMSO-d;, &): 1.02-1.05 (m, 12H), 1.1
4-1.24 (m, 2H), 2.21-2.26 (m, 2H), 2.54-2.63 (m, 4H), 2.85 (t, J = 7.
0 Hz, 2H), 3.35 (s, 2H), 4.15 (brs, 1H), 4.24-4.27 (m, 1H), 4.73-4.74
(m, 2H), 6.25 (d, J = 7.5 Hz, 1H), 6.58 (d, J = 7.5 Hz, 1H), 6.62-6.
65 (m, 4H), 7.09 (d, J = 8.0 Hz, 1H), 7.13-7.19 (m, 3H), 7.22-7.31 (m
, 6H), 7.60 (d, J = 8.5 Hz, 2H), 8.17 (t, J = 5.5 Hz, 1H).
[3EHEfl5al
N-(4-(((2S,4R)-2-X FI-1-FOEF=)L-1,2,3,4-F kS ROx /) -4
-(IV)T /)7 2=I)-2-((4-(((2S,4R)-2- X F)L-1-7A KA =)L-1,2,3,
A~FhSERAF /Y V-A-AIVTI/)TTZIV)T R/ )FFY Y —I-4-
HIVRFHI R ({b&H5a)
(T#1)
SEFIOIREITELON1-{(2S,4R)-4-[(4&-T7 X/ 7z =) T X /]-2-4
FI-3,4-ve RaOx/ Y v-1(2H)-q )} FO/8-1-7 > (200 mg, 0.646 mm
o). BLTMIYAFLIYILAY ST FH—5(0.128 mL, 0,970 mmol) % THF (
4 nl)ICBEL. BRTIEFERLL, RIGSEEWEERETAF L. K%
mAi. BT FILToE L, BEBEMBY /XD ATREL, RE
BiEL, BOhLEERAEEZY VAV ASLIOR NS 74— (v OOKRIL
L/ A% J—IL=10/0~9/1)THET DI &ICLY., 1-(4-(((25,4R)-2-X FJL
-1-70E4A=Z-1,2,3,4-F k3 ROF /) V-4-1I) T /)7 Z))
5L 7 (185 mg, 81%) A8/,
ESI-MS, (M+H)*, m/z: 353.
(T722)
TRITHELN1-(4-(((25,4R)-2-X FIL-1-FOEA =Z)-1,2,3,4-F b5
EROF/YV-4-A4)TZX/)72=))D L 7(180 mg, 0.511 mmol), &
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[1019]

[1020]

SU3-7OEEINEVEIFIL (0.077 mL, 0.613 mmol)E T4 / —)L(5 mL)
IR L., BRTMEEERE®R L, RIBEEYEZERITHEL. REREL
oo BONKBREEZV VATV ASLIOARKNI S D74 —(NTH YV /EBET
FI=6/4~2/8) TRRHET B &ICLY. TFIL 2-((4-(((2§,4R)-2- X F )L -1
-7OEAZ)-1,2,3,4-F b5 ROF /Y V-4-4 V)T /)7 TZIV)T
I )FFRYY—I-4-HIRFTS— (150 mg, 65%) %B/,

ESI-MS, (M+H)*, m/z: 449,

(I#23)

TR2THELNEIFIL 2-((4-(((2S,4R)-2-X F)L-1-TOEF =)-1,2,3,
~FhSEROF /) V-4-AIVTI/))72ZIV)T I /) A FH YV — -4
ANRFLZ— (40 mg, 0.089 mmol) . BLUKEERNYXAFIZAX(18 m
g, 0.098 nmol)%1,2-> /OO0 H > (1 nL) AL, 80 CTHREE®ELL
o RINEEWAZ=RICAF L. HET2BLL, 2BERERETZ &K
LU, 2-((4-(((2S,4R)-2- A F)L-1-FOEA =I)-1,2,3,4-F S FOF
JVV-A-A )T I /)T TZIWN)T R )FAF YV —I-4-HILRVBORE
B4 (40 mg) &157=,

ESI-MS, (M+H)*, m/z: 421.

(T#4)

TR3ITH/ONR2-((4-(((25,4R)-2-X FI-1-FOEF =)-1,2,3,4-F b
SEROF/YV-A4-AI)TI/)T7TZIIV)TI))FFHY—I-4-HILR
VERDMEERY (30 mg) B LUVBEHFTDIRITE LN /21-{(25, 4R)-4-[(4-
FIX/)7xZ))FTI/I-2-XF)I-3,4-JeROx/ ) v-12H)-1 L} 7O
/IN=1-7 (27 mg, 0.086 mmol) =AW T, EMEFITbD TEI&BEHKRICL T
EbaDMERM =T, TONTMERY % HAEHPLC(10 mmo l/L EiRKEER T
VEZDLKBER/ TN Y IL=60/40~50/50) THEET I LICLY. 1k
&¥p5a (8 mg, 27 b—4 JLINKI16Y) %157,

ESI-MS, (M+H)*, m/z: 712. 'H-NMR (CDCly) &: 1.10-1.18 (m, 12H), 1.22-1

.31 (m, 2H), 2.32-2.43 (m, 2H), 2.52-2,71 (m, 4H), 3.79-3.86 (m, 2H),
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[1021]

[1022]

4,12-4,22 (m, 2H), 4.94 (s, 2H), 6.63 (d, J = 9.1 Hz, 2H), 6.66 (d,
J =09.1Hz, 2H), 6.75 (s, 1H), 7.13-7.23 (m, 4H), 7.27-7.35 (m, 5H),
7.47 (d, J = 8.6 Hz, 2H), 7.82 (s, 1H), 8.46 (s, 1H).

[ZEHEHI5b]

1-((28, 4R)-2- A F JL-4-((4-((2-(4-(((28, 4R)-2- A F)L-1-TFO EF = )L-1,
2,3,4-FhZEROF /Y -4-4IL)TX/)T7TZI)V)-5,6-PRO( 34
VI1,2-alES I V-TEH)-M W) XA FI) 72 ZIV) T2 /)-3,4-Y ROF/
) o=102H) -4 L) 7/ v-1-4 > (L&Hp5b)

(T#21)
EREHIRTD TRITELNE1-((2S, 4R)-2- X F)L-4-{[4-(5,6,7,8-F hS &
KOoag 24V, 2-alESTv-2-4)L) 7)1 F7 2 /}-3,4- RkOox

) o=1Q2H)-1 ) Fa/nRr-1-F > B8R (0.120 g, 0.265 mmol) ICRIFNRER
KRFMYDLKBREMAT, BREEZHBRIFILTHE L, BREZ
BB N) DLTREBEL, BERET S &ICEY. 1-((25,4R)-2-X F
W-4-{[4-(5,6,7,8-F b ROA ¥ VI[1,2-alESTV-2-1 L) Tz =)L
173 7}-3,4-YeRax /) U-102H) -4 L) 7O/ v-1-7 > O BER (0.
090 9) %157,

ESIMS, (M + H)*, m/z: 430.

(IT#82)
EHEFISFO TRITELN1-((2S, 4R)-2- A F)L-4-{[4-(5,6,7,8-F hS &
Roq4 I4YV[1,2-alE5Tv-2-4)L) 7z =)]1F7 X /}-3,4-Y ROx/

DU=1@RH) -4 ) TaRv-1-F 2V OMER(0.09 9)% X4 J —IJL(2 nLIIC
BEEL. BEFIBTEOhctert-TFIL (4-FRILZILT =)L) ((2S,4R)-2-
AFN-1-FOEF=)-1,2,3,4-F S ROF/ Y U= L) AT —
b (0.091 g, 0.22 mmol), &L UEFEL(0.08 mL, 1.30 mmol)ZINZX T, =R
TAPERE L, RINEEWICS 7 /KRIEERTFRFT M) 7 4(0.041 g, 0
.65 mmol) ZNZx. ERTOREER L, RINEEMEKTHRL., KE%Z
BT FILTHE Lz, BEEBEEKMEBS M) D LTEZIRL, BERET
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[1023]

[1024]

2 EICEY. tert-FTFIL ((2S,4R)-2-A FI-1-FOEF=I-1,2,3,4-F

e ROF /Y U-4-1)L) (4-((2-(4-(((2S,4R)-2- A F-1-FOEA =)
-,2,3,4-F b3 ROF /) U-4-( L)X /)7 T=))-5,6-C ROA
AV, 2-alES I U-TEH) - L) A FIV) 7 = =IV) AT — M OEERK
#(0.120 9) =157,

ESIMS, (M + H)*, m/z: 822,
(T723)

TiR2TE LN ctert-TFIL ((25,4R)-2-X F)L-1-FOEF =)L-1,2,3,4-
FhSeROF/ Y -4-4 ) (4-((2-(4-(((2S,4R)-2-X F)L-1-TOEF =
W-1,2,3, -7 hSEROF /) U-4-4J)L)TX/)72=)V)-5,6-2 RO
A3I45Y[,2-alES T V-TEH) -1 L) X FIL) 7 2 =) HILIST— hOHEE
A4 (0.140 g, 0.17 mmol) = FA\WT, EWEMITaDTE2ERAKRICL T, LEY
5b (0.020 g, 3TFRUNK10%) %157,

ESIMS, (M + H)*, m/z: 722: 'H NMR (DMSO-ds, &) 0.96-1.08 (m, 12H), 1.11
-1.28 (m, 2H), 2.18-2.28 (m, 2H), 2.55-2,64 (m, 4H), 2.81 (t, J = 5.3
6 Hz, 2H), 3.52 (d, J = 16.93 Hz, 4H), 3.93 (t, J = 5.25 Hz, 2H), 4.1
0-4.20 (m, 2H), 4.68-4.80 (m, 2H), 5.99-6.05 (m, 2H), 6.62 (t, J = 8.
4 Hz, 4H), 7.08 (d, J = 8.34 Hz, 2H), 7.15-7.22 (m, 5H), 7.23-7.32 (m
, 4H), 7.42 (d, J = 8.4 Hz, 2H).

[==HeEfl5c]

1,17 -((28,2°S,4R, 4 R)-((((5,6-Y  kO4 2 4V[1,2-a]€5 < >-3,7(8H)
VA ER(AFLYNER@G1-72ZL V) ER(FHFRIAIIL))ER(2
-XFI-3,4-e Rax /) -4 1CH)-U 1) ER(TONRV-1-F V) (

e &%5¢)

(T721)

mikDtert-7FI)L 3-70OF-56-Yk RKO4 I 4YV[1,2-alE5 2 -7(8H)
-AIRFSS— (0,644 g, 2,13 mmol) #THF(5 mL) ITAFEL., 4V 7OKE
W TxvoaonY R-1818) F94(1.3 mol/L THREMR, 2.46 nL, 3.20
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[1025]

[1026]

mmol) %0 CTHMZ. 0 ‘CTIINERHE L, RINEEMIISERBTHELN
Tetert=-7FIU (4-FILIILT7 = =)0) ((28,4R)-2- A F)L-1-T O EF =JL-1,
2,3, 4-7hzerROF /Y -4-AIL)AIN/INT— (0.3 g, 0.71 mmol) %0
CTTMA. 0 CTIPEER L, RIGEEWMZRFRLT VY EZV LKE
BTHRL., KBZEBRIFII THE L, BREBEZEKITEB SN DLT
BIEL. RERHELEL, BONLEBEZLYATNAZLIORNIZT4
—(BHI—TIV/EBERTFIL=1/A)THEHRT DI &ITL Y, tert-TFIL 3-((
4-((tert=-7 M F T HIRZIL) ((28,4R)-2-X FI-1-FOEF=)L-1,2,3,4-
FhZEROF/ )44 L)TZ/)7z20)(BEROFT)XFIL)-5, 6-
e rOA 2V, 2-alES T V-TOH)-HILRF 5 — 1(0.150 g, 32%)
5T,

ESIMS, (M + H)*, m/z: 646,

(I#22)

TRITELNtert-TFIL 3-((4-((tert-T M F T HILR=IL) ((25, 4R) -
2-XFN-1-TOEAZN-1,2,3,4-F hSERAOF /Y V-4-A V)T /)7
) (ERAFV)AFI)-E56-YE ROA ISV, 2-a]E5 T V-T(8H)-
AIRFTS—K(0.100 g, 0.15 mmol) & ) Z)LA OB (1 mL) (IAHRR
L. MUIFLISVENAT, BRTIBEER LA, RIGEEYERER
MBIdz&LyY, 1-((25,4R)-2- A F)L-4-((4-((5,6,7,8-F b FOA =
FYJ[,2-alES T U-3-4 L) A FI) 7)) T X /)-3, 4~ RkOx/ )
V=1QH)-1 ) FrnRv-1-4> ) 7)vF OFERIE DM E R (0. 085 g) %
Bl
ESIMS, (M - TFA + H)*, m/z: 430.

(T723)

TR2THELNEI-((2S,4R)-2- A FI)L-4-((4-((5,6,7,8-F hZE FOA =
FV[1,2-alES P U-3-4 L) AFI) 72 =I)T X /)34 RkOx/ )
V=-1@H) -1 ) 7Tany-1-4> ) 7). OBERIE D4R (0. 120 g)IC
BAFNREBKIRT M) D LAKBREMA T, BEBEERRTFIL Tt L,
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[1027]

[1028]

EHBERKMEB SN DLTREL, BERETZZEICLY. 1-((25,4R
)=2- X F)-4-((4-((5,6,7,8-F RSk ROA T4 V[1,2-alES5 I v-3-1 )L
YAFIV) 7T ZI)T R /)34 RkOx/ ) r-102H)-4 L) 7O/ -1-
7 OREEMRY(0.090 g) =B,

ESIMS, (M + H)*, m/z: 430.

(T724)

TRRITH/ELNE1-((2S,4R)-2- X FI)L-4-((4-((5,6,7,8-F b E ROAC =
FV[1,2-alES P U-3-4 L) AFI) 7z =I)T X /)-3,4-YRkOx/ )
V=1@2H) -4 )V) 7anRy-1-4 > OBERKY (0.090 9) B LTSEHFBTHELN
Tetert=-FFIV (4RI I N7 =)L) ((25,4R)-2-A F)L-1-TOEA = )11,
2,3,4-Fr>SbeRRax/ ) v-4-qJ)L)hILs<T— Dk (0.088 g, 0.21 mmol) %
FAWT, EMEFISbD TE2& EHKIC LT, tert-FFIL ((28,4R)-2-X F)L-1-
7OEA=ZIL-1,2,3,4-F S ROF /) -4-1JL) (4-((3-(4-(((2S, 4R) -
2-AFN-1-TOEF=ZI-1,2,3,4-F b ROF /) ) U-4-A1IL)T I /)N

W) RIS — 1 (0.120 g, 3THE b—4 JLINEK68Y) %157,
ESIMS, (M + H)*, m/z: 836.

(T #25)

TRRATHELntert-TFI ((2S,4R)-2-X F)-1-FOEF=)L-1,2,3,4-
FhSEROF /Y -4 L) (4-((3-(4-(((2S, R)-2-A F)L-1-FOEF =
W-1,2,3,4-F hSEROF /) V-4-4 L) T I )RV II)-5,6-Tk RO
A 3XFYV[1,2-alES TV -TBH) - JL) X FIV) 7 = =)L) A3JL/8=<— h(0.120

g, 0.14 mnmolZFAWT, EMEFIaDTE2&E#KICL T, {L&H5c (0.027 g
, 26%) &5 T,

ESIMS, (M + H)*, m/z: 736; 'H NMR (DMSO-d;, &) 0.97-1.05 (m, 12H), 1.12
-1.22 (m, 2H), 2.18-2.32 (m, 2H), 2.57-2.61 (m, 4H), 2.68-2.78 (m, 2H
), 3.45 (s, 2H), 3.50 (s, 2H), 3.61-3.70 (m, 2H), 3.73 (s, 2H), 4.05-
4.15 (m, 2H), 4.71-4.73 (m, 2H), 5.93 (d, J = 7.6 Hz, 1H), 6.02 (d, J



WO 2019/189778 301 PCT/JP2019/014042

= 7.6 Hz, 1H), 6.50 (s, TH), 6.59 (dd, J = 12.99, 8.46 Hz, 4H), 6.90

(d, J =8.4Hz, 2H), 7.03 (d, J = 8.4 Hz, 2H), 7.14-7.19 (m, 4H), 7.
22-7.30 (m, 4H).

[1029] [3EHEfI5d]
2,2 -FHRIAINEZRN-(4-(((28,4R)-2-X F)L-1-7FOEAF =)L-1,2,3,4-
TFhoeEROF /I YV-4-AII)TI/)72ZI)TEMNTIR) (lbEH5)
(T721)

SEFITH/LONFI-{(2S,4R)-4-[(4-T X/ 72 ZV) T X/ ]-2-X FJL-3,
-k ROF /Y -1CH)-q L} 7R/ V-1-42(0.112 g, 0.36 mmol), &
FUN-(((H-T A L =91 L)X MF ) BIKRZIV)-N-(2-(tert-T h F
S)-2-FFVIFIIL)T)S (0,150 g, 0.36 mmol) ZFEWT, EFEFIbDT
RIEAERICLT. tert=-TFIL N-(((H-T LA L >-9-4JL) X hF )AL
RZIV)-N-(2-((4-(((2S,4R)-2- A F)-1-FOEAF Z)-1,2,3,4-F hSE R
AF/VU-4-AI)FX/)7TZI)V)T R/ )2-FFVIFIL)T)OF—
(250 mg, 97%) &#157-,

ESIMS, (M+H)*, m/z: 703,48,
[1030] (T#22)

TRITELNIctert-TFIL N-((H-T AL V-9-1 L) XA hF ) HILR
ZIL)-N-(2-((4-(((2S,4R)-2- A F)L-1-FOEAF =)L-1,2,3,4-F h Sk RO
FIVA-AIVTI/)TTZIV)T R/ )2-FFVIFNIT)FH— K2
40 mg, 0.34 mmol)Z>/OAX4H @ m)ITAEL, KAT. M) 7iAO
Fegg (1.5 mL) ANz, 2BRIRIE L, RISREMERTBHEI 22 &I1IC&Y
o N=C((OH-Z LA L »=9-4JL) X b F2) AILR =)L) -N-(2-((4-(((2S, 4R)-2
“AFI--FOEFZN-1,2,3,4-F S ROF /Y U-4-1IV)T /)7
IZIVTI/)2-FFVIFIVT ) OMERT(0.200 9) %157,
ESIMS, (M+H)*, m/z: 647.02.

[1031] (I#23)
TR2TESLNIN-((H-TIF L V-9-1 L) X bF ) AINKRZIL)-N-(2-(



WO 2019/189778 302 PCT/JP2019/014042

[1032]

[1033]

(4-(((2S,4R)-2-X FII-1-FOEA=ZI-1,2,3,4-F b ROF /1) V-4

AWTI/)7TZIN)TI))2-AFVIFIVT) o v ORBERY0. 200

PDBLVBEBRTTHELNI1-{(25,4R)-4-[(4-7X /7= N) T X/ ]-2-X
FI-3, 4~ rkOx/ Y r-12H)-q )} FTO/R-1-74>(0.095 g, 0.31 mm
o)EAWT, EREFIDOIRIEERICLT, (H-TIFLV-9-CIL)XF

I EZ(2-((4-(((2S,4R)-2-A FII-1-TOEX=)L-1,2,3,4-F b5 RO

FIVU-A-AIW)TI/)TTZI)TI))2-FFYIFIN)ANLNRT—ED
AR (0.200 9) 5187,

ESIMS, (M+H)*, m/z: 938.60.

(I#24)

TRITH/ELNIZ(H-TIF L -9-1 L) X FIL EZ(2-((4-(((2S, 4R)-2-
AFN-1-FOEFX=Z)I-1,2,3,4-F S ROF /Y V-4-A L) T2 /)T x
ZIVTI))-2-FFYIFIIN)AIINNT— hOFEERY(0.250 9) =BT,
EHEFI2aD TFR2& @ERRIC LT, {L&Y5d (0.037 g, 3THE h—4 JLIXER19%)
=157,

ESIMS, (M+H)*, m/z: 716.21. 'H NMR (DMSO-ds &): 0.98-1.04 (m, 12H), 1.
13-1.17 (m, 2H), 2.20-2.26 (m, 2H), 2.53-2.61 (m, 4H), 3.29 (s, 4H),

4.10-4.14 (m, 2H), 4.72-4.74 (m, 2H), 5.87 (d, J = 7.6 Hz, 2H), 6.60

(d, J =9.2 Hz, 4H), 7.16 (d, J = 3.2 Hz, 4H), 7.23-7.35 (m, 8H), 9.6
3 (s, 2H).

[==HEfl5e]

1-((2S, 4R)-2- A F J-4-((4-(((1-(4-(((2S, 4R)-2- A F I -1-T O EF =)L -1
2,3, 4T S ROF /Y V-A-MIV)TI/IRVIAIV)TEFI-3-14

WTI/IAFIV) 7T /)-3,4-Yerkox/ ) o-1C2H)-1)) 7

A/v-1-% > (1b&H5e)

(T721)

EREFInDITRITHE ONtert-TFIL [1-(4-{[(2S,4R)-2-X F ) -1-7O
EA=Z-1,2,3,4-F 5 FOF /) ) U-4-ALVITI/IRVIAV)TEF
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[1034]

[1035]

T34 N]1AIN/INT—K(0.160 g, 0.32 mmol) A=</ O00X4 (2 nL)iC
BEEL. M) TZILAOFERO nl)ZMMA, EET! FEER L. RIGRE
M RBERMEL. SONCERABEZMIMREBKEST M) D LKABRTHML.
HEETFII Tt L, BHEEEMRIBEKTHREL. BKBREF MY DA
TERL, BEBRBI D &ICEY., 1-[(25,4R)-4-{[4-3-FX /) 7EFY
VEI=ANRZN) T 2 ZIIVIT R/ 3-2- X F-3,4-Y e ROF /) U-1(2H) -
AN170/80-1-7>(0.115 g, 90%) =157=,

ESIMS, (M+H)*, m/z: 393.66.

(IL#22)

IRITELNEI-[2S,R)-4-{[4-GB-F7I /) PEF S V-1-AILKZNL) 7
TZWIT I/ }2-AFIN-3,4-Ye ROFx/ Y U-1Q2H) -4 )17 0/ -1-F
v (0.115 g, 0.29 mmol) B LV EEHS THELNtert-TFIL (4-KIL I L
7)) (25, 4R)-2-X FI-1-FOEF=)-1,2,3,4-F Sk RkOx /1)
V=A=A ) AR — K~ (0.123 g, 0.29 mmol) &EFWT, EHEHISbD TFE2
ERBRICLT, tert-7F I ((2S,4R)-2-X FI-1-FOEF=Z)L-1,2,3,4-F
e ROF /Y -4-4 ) (4-(((1-(4-(((2S,4R)-2-A FI-1-TOEA =
W-1,2,34-F b5 ROF /Y V-4-AIL)TI/IRVIAL)TEFI V-3
“AIV)TZ/)AFI)TZ7 T =IV) BIL/NT— K (0.180 g, 76%) %157,

ESIMS, (M+H)*, m/z: 799.79.
(I#3)

TRR2TELntert-TFI ((25,4R)-2-X F)L-1-FOEF=)L-1,2,3,4-
FhIEROF Y U-4-4 L) (4-(((1-(4-(((2S,4R)-2- X F)L-1-T O EF
Z-1,2,3,4-F S ROF /Y V-4 IL)T I/ )RVIALIVTEFI Y
B-AI)TI/IAFIN)7ZI)AIL/INT— (0,180 g, 0.22 mmol) % FHL
T. IRTERAKICL T, 1bEMb5e (0.063 g, 41%) %157,

ESI-MS m/z: 699.5 (M + H)*: 'H-NMR (DMSO-ds, §): 0.98-1.05 (m, 12H), 1.
09-1.25 (m, 2H), 2.18-2.28 (m, 2H), 2.53-2.67 (m, 4H), 3.48-3.57 (m,
3H), 3.65-4.33 (m, 6H), 4.61-4,82 (m, 2H), 5.92 (d, J = 7.67 Hz, 1H),
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[1036]

[1037]

6.57-6.65 (m, 5H), 7.03 (d, J = 8,55 Hz, 2H), 7.09-7.19 (m, 4H), 7.2
2-7.31 (m, 4H), 7.41 (d, J = 8.8 Hz, 2H).

[S=HEfI5]

1-((2S, 4R)-2- A F Ju-4-((4-(((2-(4-(4-(((2S,4R)-2-A FN-1-TO EF =
W-1,2,34-F b3 ROF /Y U-4-4IL)T I /)7 z=)-H-ES V=L
SV IFIVTI/)AFIV) 72T R /)-3,4-YeROx /1) »-1(
2H) -1 V) Fanv-1-4 > ({L&¥5f)

SEBIBTHE LN tert-TFIL (4-HRILIILT =)L) (25, 4R)-2- X F )L -1
-7OEAZ-1,2,3,4-F S ROF /) -4-4 L) AAIL/NT — (30 mg,
0.071 mmol) &>/ OO X4 > (1.5 nL)ITAE L. RGN TR2TE L
721-((28,4R)-4-((4-(1-(2-7 X / TFIV)-TH-EZ YV —b-4-1 L) 7 = =)V)
TI/)2-AFIN-3,4-TRkOFx/ ) U-12H)-4 L) TO/RV-1-7F > (28.7
mg, 0.071 mmol)ZH1A. EETIODEREHE LA, RINEEWICTF N D4
N7t MFROBRY R(75 mg, 0,355 mmol) &MN%. =B C2EERIEH
Lo RINEE®%AT mol/L KBERIEF MU D LKBBRTHIRL, KBEEZ/ 0O
ORIVATHE U, BREZEKMEY /R ATEEL, REREL
o BohEEEEZY 700X G aL)IEZEL. M) Z)AOBER (1 mL
YEMA, ERTINERE L, RISEEWZBEMKEBKERF ) D LKE
BTHIML, KBZ/70AOKRILALTHE L, BEEZEKREFN) DL
TRzIR L. BERMELE, GSONEEZGEAEHPLC(10 mmol/LEKEET ~ €
=Y LKA/ T M= MY IL=50/50~40/60) TR T B LICk Y. LEY

5f (46.3 mg, 92%) %157,

ESIMS, (M + H)*, m/z: 710: 'H NMR (CDCl,, &) 1.06-1.41 (m, 16H), 2.30-2
41 (m, 2H), 2.50-2.71 (m, 4H), 3.09 (t, J = 5.2 Hz, 2H), 3.70 (s, 2H
), 3.79 (d, J =7.6 Hz, 1H), 3.90 (d, J = 7.6 Hz, 1H), 4.09-4.31 (m,
4H), 4.85-5.08 (m, 1H), 6.58 (d, J = 8.8 Hz, 2H), 6.63 (d, J = 8.8 Hz
, 2H), 7.06-7.36 (m, 12H), 7.54 (s, 1H), 7.69 (s, TH).

[3= #1591
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1-((2S, 4R)-2- X F JL-4-((4-((((5-(4-(((2S, 4R)-2- X F)L-1-FO EF = JL-
1,2,3,4-7 b5 ROF /Y U-4-4IL)T I /)7 2=)-1,3,4-FFHIT
V==2-AI)AFIV)TI/)AFIV)7=II) T X /)-3,4-YRkOx/
) v=-12H)-4 L) 7Tansv-1-% >~ ({t&H¥59)

(T721)

SEZFBDOITRR2THELNZ4-((tert-T MF 2 AIRZIV) ((2S,4R)-2- X F
W-1-70OE4=)-1,2,3,4-F kS ROF/ ) U-4-1 V)T I /) REEHE
(300 mg, 0.684 mmol), HLUtert-TFI (2-E RSIZ)-2-FFVYIF
W) AT — (259 mg, 1.37 mmol) =AW T, EFREFILDIEIEBHRICL
T, tert-TFI (4-2-((tert-T M FZALRZI)T)DIL)E RFI V-1
~HIERZIV) 7 2 Z))((28,4R)-2-X FIL-1-FOEA =Z)-1,2,3,4-F 5
EROF /Y v-4-AJL)HILNT— N DIERY (468 mg) 2157,

ESIMS, (MtH)*, m/z: 610,
(IL#2)

TRRITHELNztert-TFIL (4-Q2-((tert-T M FZHILR=ZL)T) 2L
YERSTU-1-AIKR=ZIV) 7 =)L) ((28,4R)-2- A F)L-1-TO EF =JL-1,
2,3,4-F 3 ROF /) V-4 )L) AT — N DL (450 mg) % FH
WT. EREFBcHITE2ERBRICL T, tert-FTFI (4-(5-(((tert-T hF >
AIRZIVT I /)AFIV-1,3,4-FFH I TV —Ib-2-14)L) 7 =)L) ((28
JAR)2-X FI)-1-FOEF Z)-1,2,3,4-F rSe ROxf /Y v-4-1 L)AL
N7 — N DHEERY (374 mg) =157,

ESIMS, (M+H)*, m/z: 592.
(T#23)

TR2TiELnctert-TFIL (4-(5-(((tert-T b F L HIVRZI)T X /)
AFIV)-1,3,4-FFH T TV —)b-2-4 L) 7 =)L) ((28,4R)-2- X FJL-1-7F
AEAZ)-1,2,3,4-F > ROF /Y V-4 )L) AN — NDEERY
@70 mg)%=2 /00X 4 (10 nL)ITEFEL. M) 7ILAOFER(2 mL) ZMA
. ERTIREER L, RINESYEFBIFILTHRL. KT2EEEL
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[1038]

Teo BHBEBKMBEY /RO VLTERL., BRERBLL, SONLEE
HEHS L9003 MNTS574—(/0O0KIML/AS J—IL=100/0~80/20) T
HIDZEITEY, 1-((25,4R)-4-((4-B-(T X/ AFN)-1,3,4-FFH 7
V=I=2-4 )T T ZIV)T I /)-2-AFI-3, 4~k kOFx /") v-1(2H)-«
W) 7Oy -1-74 (250 mg, 3TFE ~—# ILINKRITY) =157,

ESIMS, (M+H)*, m/z: 392,

(T724)

SEBIBTHE LN tert-TFIL (4-HRILIILT =)L) (25, 4R)-2- X F )L -1
-7OEAZ-1,2,3,4-F S ROF /) -4-4 L) AAIL/NT — (30 mg,

0.071 mmol), HLUVIRITHLNA1-[(2S,4R)-4-({4-[5~(F7 I/ AFI)
1,3, 4-FF YTV —I-2-4 ] T 22} F I J)-2-XFI-3,4-Yk RO
FIYU-1CQH)-4 0170/ -1-4>(27.8 mg, 0.071 nmol) ZFEWVT, =
REBIST & RRRIC LT, bAY5g (42.9 mg, 272 h—4JL8T%) 157,
ESIMS, (M - H)-, m/z: 696: 'H NMR (CDCl,, &) 1.06-1.41 (m, 16H), 2.31-2
.46 (m, 2H), 2.52-2.65 (m, 3H), 2.67-2.78 (m, 1H), 3.79 (s, 2H), 4.06

(s, 2H), 4.06-4.17 (m, 1H), 4.21-4.40 (m, 2H), 4.81-5.08 (m, 2H), 6.
58 (d, J = 8.8 Hz, 2H), 6.68 (d, J = 8.8 Hz, 2H), 7.09-7.38 (m, 10H),

7.85 (d, J = 8.8 Hz, 2H).

[S=#Efi5h]
1-((2S, 4R)=2- X F JL-4-((4-((((1-(4-(((2S, 4R)-2- X F)L-1-FO EF = JL-
1,2,3,4-F S ROF /Y V-4-A )T I /)7 T ZIV)-1H-1,2,3-r ) 7
V=4I AFIV)TI/)AFIV)72=II) T X /)-3,4-YRkOx/
) >=-12H) -4 L) For-1-F > ({L&H5h)

(T721)

SEFBTE LN tert-TFIL (4-KRILZ I 7 = =)L) ((28,4R)-2- X FJL-1
-7OEx=)L-1,2,3,4-F ke ROx/ Y v-4-4)L)A)/N<— b (0.150
g, 0.35 mmol), BLV®TOS-2-4 2-1-73>(0.023 g, 0.42 mmol) & FHL>
T. EfEFHSbDITE2 EEKICL Ttert-TFIL ((2S,4R)-2-X FJL-1-70O
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EA=-1,2,3,4-F7 5 ROF /) v-4-4 L) 4-((FOT-2-14 v-1-4
WTZZI))AFI)TZ7 T =IV) BIL/N<— 1 (0.140 g, 85%) %157,
ESIMS, (M+H)*, m/z: 462.39.

[1039] (T#22)

IRITELNEtert-TF I ((28,4R)-2-X F)-1-FOEF =)L-1,2,3,4-
FhZEROF /) U-4-AL)E-(TAT2-4AV-1-4 LTI /) AFI)7
TZ) AR T— 1 (0.140 g, 0.30 mmol) B L CREHIBaDTE2TELN
721-{(2§,4R)-4-[(4- 7 R 72 ZN) T X/ 1-2-AFJ)-3,4- ROFx /)
V=1@RH)-A Y FOR Y -1-F4 > OMERY (0. 102 9) #AWT. EHEFIS D
TRIEEHICLT, tert-TFIL ((2S,4R)-2-X F)L-1-TOEEF =)L-1,2,3
AT e ROF /Y v-4-4 L) (4-((((1-(4-(((2S, 4R)-2- X F)L-1-7'O
E4=-1,2,3, 47+ rOF /Y U-4-(JL)T X /)7 T=IV)-1H-1,2,
B-MUTY =4 W)X FIV)T I /) AFI)Z T Z)) AN — h(0.13
0 g, 53%) %157,

ESIMS, (M+H)*, m/z: 797.67.
[1040] (T#23)

TRR2THELntert-TFI ((2S5,4R)-2-X F)L-1-FOEF=)L-1,2,3,4-
FhIEROF /Y U-4-1)L) (4-((((1-(4-(((28,4R)-2-X F)L-1-TO EF
=-1,2,3,4-F S ROF /Y U-4-AI)F I /)7 2=)L)-1H-1,2,3- k
DTV =4I RXAFIIT I /)AFIV) 7 =)L) AL/ — 1 (0.130 g,

0.16 mmol) Z FAWT., EFHEHaD TE2EBEHRICL T, 1£EY5h (0.040 g,
35%) =157,

ESI-MS m/z: 697.69 (M + H)*: 'H-NMR (DMSO-ds, 8): 0.98-1.07 (m, 12H), 1
.13-1.26 (m, 2H), 2.21-2,28 (m, 2H), 2.55-2.66 (m, 4H), 3.76 (s, 2H),

3.94 (s, 2H), 4.10-4.19 (m, 1H), 4.21-4.31 (m, 1H), 4.65-4.84 (m, 2H
), 6.05 (d, J =7.34 Hz, TH), 6.50 (d, J = 7.82 Hz, 1H), 6.63 (d, J =

8.31 Hz, 2H), 6.80 (d, J = 8.56 Hz, 2H), 7.13-7.20 (m, 6H), 7.24-7.3
3 (m, 4H), 7.54 (d, J = 8.56 Hz, 2H), 8.44 (s, 1H).
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[1041]

[1042]

[1043]

[EHEfI5i]

2-((4-(((2S,R)-2-A F-1-FOEF =)-1,2,3,4-F kS RkOx /1) -
A=A JV)T X /IRVIII)TE /)-N-(4-(((2S,4R)-2-X F)L-1-TFOEF =)L
-1,2,3,4-F S ROF /Y V-4-A )T I /)72 7EMNTIR IE
e (b&Y5i)

(T721)

SEFTITHLONI-{(2S,4R)-4-[(4-7X /) 72 =Z)) T X J]-2-AFI-3,
4~k ROF /Y -1CH)-1 L} TR/ -1-42(0.150 g, 0.48 mmol), &
S (tert-FT bF2ANKRZIV)TY) 2 >(0.084 g, 0.48 mmol) ZFHWT, =
FEGIbD TE3E AAKIC L T, tert-TF I (2-((4-(((2S,4R)-2- X FJL-1-TF
AOEA=Z)L-1,2,3,4-F S FOF /Y V-4-A V)T /))72ZIIV)T X/
)=2-FFYV I FI) AT — b OBERY(0.170 9) %157,

ESIMS, (M + H)*, m/z: 467.28.

(IL#2)

TRITELNctert-TFIL (2-((4-(((2S,4R)-2-X FIL-1-TOEA =)L~
1,2,3, -7 S ROF /) U-4-AIV)TZ/)7TZIV)T ) )-2-FFY
IFI)AIIINT— FDEERY(0.170 9)E=FBWT, EfEFI1aDITIR2& Bk
LT, 2732 /-N-(4-(((2S,4R)-2- A FL-1-TOEF =)-1,2,3,4-F b
SeRAOFIYV-4-AI)TI/)7))T7E T IR ERIEOHEERD
(0.130 9) %187,

ESIMS, (M + H)*, m/z: 367.25.

(I#3)

TIRR2THELN2-T I /-N-(4-(((2S,4R)-2-X F)-1-FAEF+=)-1,2,3
AT RSEROF /Y -4 T /)T72IV)TENT IR IBERIED
AR (0.130 g9) BFLUVESEFBTHLONtert-TFI (4-FRILI )T z=
)28, 4R)-2- A FII-1-FOEX=ZII-1,2,3,4-F S ROF /) v-4-4
W) AN —1(0.136 g, 0.32 mmol) ZFA\WT., EMEHISbD TFE2& FFRIC
LT, tert-FFJL ((25,4R)-2-X F)L-1-FAEF=)L-1,2,3,4-F hSE R
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OF /1) v=4-1 L) (4-(((2-((4-(((2S, 4R)-2-X F)-1-TOEF =)1-1,2,3
AT RS ROF /) U-A-AIV)T /)7 ZWV)T I/ )2-FFVITFIL
YT I /)AFIN)TZTZIV) AN — N OEERN(0.120 9) 5871,
ESIMS, (M + H)+, m/z: 773.70.

[1044] (I#24)

TiR3ITHELNtert-TF I ((28,4R)-2-X F)-1-FOEF =)-1,2,3,4-
ThSEROF /) U-4-1)L) (4-(((2-((4-(((2S,4R)-2-X FI)L-1-FO EA
—-1,2,3,4-F S ROF /) U-4-4I)V)TI /)7 ZN)T 2/ )-2-F
FYIFIVTI/)AFIIZZZIV) BN — N OBEER(0.120 g) %
WT, EEFNaDITR2ERERICL T, EEW5i (0.030 g, 3T M—4JLIX
FR28%) &18 7,

ESIMS, (M + H)*, m/z: 673.61. 'H NMR (DMSO-ds &): 0.99-1.05 (m, 12H), 1

.12-1,20 (m, 1H), 2.20-2.27 (m, 2H), 2.56-2.63 (m, 4H), 3.67-3.78 (m,

2H), 4.03-4.21 (m, 4H), 4.73-4.75 (m, 2H), 5.99-6.05 (m, 1H), 6.29-6
.32 (m, TH), 6.62-6.69 (m, 4H), 7.08-7.18 (m, 4H), 7.22-7.32 (m, 8H),

9.15 (brs, 2H), 10.18 (s, 1H).

[1045] [=H&f15j]

1-(4-(((2S,4R)-2- X F)L-1-T7AEF =)-1,2,3,4-F hSk ROx /) v-4
AT X IRV DIL)N-(4-(((28,4R)-2- A FI-1-TOEF =)-1,2,3,4
-FhZEROF /Y44 V)T I /)72 ZI)-1H-1,2,3-h) 7V —)le-
HIRFH IR (LEYS5))

(T721)

SERITHEONLN-{(2S,4R)-4-[(4-T X/ 7 ZN) T X/ 1-2-AFIL-3,
-k ROF /Y v-1CH)-q4 )L} FO/8v-1-22(0.150 g, 0.48 mmol) & &
a4 —ILEL(0.036 g, 0.51 mmol) ZFWT, EfEFIbDIE3E BHEIC
LT N=(4-(((2S,4R)-2-A FI)-1-FOEA=Z)-1,2,3,4-F b ROF /
Vo-4-4 )T /)7 =)L) FOEA—ILT7 I K(0.140 g, 80%) %187=,
ESIMS, (M + H)*, m/z: 362.25.
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[1046] (T#22)

SZFBOIRITHELN/tert-TFI)L U-(EROFIAFL) 7)) ((
28, 4R)-2-X FI-1-7AEF=I-1,2,3,4-F Sk ROx /Y v-4-4 L) A
JL/S<— K (0.150 g, 0.35 mmol) % ~hJLT > (3 mL)ITiAAR L. DPPA(D.11 nL,

0.53 mmol) & & UDBUCO. 1 mL, 0.70 mmol) A A0Z. =R CI6EFRIER L,
RESBEEWICKB L) ZMx. BT F I THE L, B¥EL KRBT
NUDALTEREL, BEBHET DI EICLY, tert-TFI (4-(F7Y RAF
W) 7 =)L) ((28,4R)-2- A FI)-1-TOEAF=)-1,2,3,4-F b5 ROF /
) V=41 L) BILINT — N OFERY(0.180 9) 2187,

ESIMS, (M + H)*, m/z: 450. 29,
[1047] (I#23)

TRITHELNAN-(4-(((2S,4R)-2-A FIL-1-FOEA Z)L-1,2,3,4-F b5
EROF/YV-4-AI)TI/)722))7AEF—ILT7 I K(0.085 g, 0.2
3mmol) BLUTRR2TELNtert-TFIL U-(FYRXAFL)Z7zZ)L)((2
S, 4R)-2-X FJL-1-FOEF=)-1,2,3,4-F Sk ROFx /) v-4-1 L) A
NI — NOMERNM(0.180 9) &, t-T% /—)L(2 nL)ICAREL, L-7 RO
WEVEEF MY D L(9 mg, 0.05 mmol), FRELSAFKFNM(6 mg, 0.023 mmol)
LKA nL)EMA. ERTI6 FEER LA RIGEEWEZKTERL.
HERE T FIL THIHE L7c, BB ZEKREEST M) VA TRIEL., RERMEL
oo BONLRBEEBEASLIOXNTS T4 —(FE = MYIL/0. 1%
BRIK A R=45/55) THEBT 5 &Ic kY. tert-TF I ((28,4R)-2-X F )L -1-
TOEA=IL-1,2,3,4-F kS ROx /) -4-1 L) (4-((4-((4-(((2S, 4R)
2-AFN-1-FOEAFZIL-1,2,3,4-F hSeEROF /) U-4-( L) T /)
T ZIV)AIINREAI)-H-1,2,3-8) 7S —IL-1-4JL) A FIN) 7 = =)V)
BN — K~ (0.100 g, 52%) %1571,

ESIMS, (M + H)+, m/z: 811.58.
[1048] (I #24)
TRE3ITHEONctert-TFIL ((25,4R)-2-X F)L-1-FOEF =)L-1,2,3,4-
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[1049]

FhSEROF /Y V-4 )L) (4-((4-((4-(((28,4R)-2- X F)L-1-TFO EH
Z-1,2,3,4-F S ROF /) U-4-4IV)T I /) T2 ZI)AIVIRESIL
)-MH-1,2,3- R Y PV —=IL-1-4JL) X FI) 7 =)L) AL/ — K~ (0.1 g, 0.
12 mmol) ZFWT. EMEFlad Ti22&BEHICL T, {L&H5)(0.020 g, 23%)
=157,
ESIMS, (M + H)+, m/z: 711.50. 1H NMR (DMSO-ds, &): 0.98-1.12 (m, 12H),
1.15-1.17 (m, 2H), 2.20-2.27 (m, 2H), 2.51-2.62 (m, 4H), 4.11-4.17 (
m, 2H), 4.71-4.74 (m, 2H), 5.47 (s, 2H), 5.96 (d, J = 7.87 Hz, 1H), 6
.22 (d, J =7.63 Hz, 1H), 6.60-6.65 (m, 4H), 7.10-7.18 (m, 6H), 7.23-
7.30 (m, 4H), 7.48 (d, J = 8.82 Hz, 2H), 8.61 (s, 1H), 10.03 (s, 1H).
[3EHEfI5k]
N-(4-(((2S,4R)-2-X FI-1-FOEF=)-1,2,3,4-F kS ROx /) -4
~{IV)T 2 /)7 2ZIV)-2-(4-(4-(((2S,4R)-2- X F)L-1-FOEAF Z)L-1, 2,
34-FhSEROF /Y V-4-A )T /)7 Z)V)-3,6-YE ROEY IV
-1RH)-A V)7 M7 I R ({b&4¥5k)

(T#1)

SEHR2THELONI1-((25,4R)-4-((4-TOF 7 =IV) T X /)-2-XF)L-3,
-k ROF/ ) v-102H)-4 L) FO/8v-1-4 > (300 mg, 0.804 mmol), &
L Utert-FF I 4-(4,4,5,5-F h S X FI-1,3,2-Y A FHROSv-2-1 )L
)-3,6-Y e RO YUU-12H)-AIIRFS5— (373 mg, 1.21 mmol) %, 1
VAT A XU (2.5 ml) B LUK, 0 mL) DIREABITEAE L, Pd(dppf)CL,
o0 x4 eEik(65.6 mg, 0.080 mmol)BLVY) VEEA') U L(5I2 mg, 2
LAl nmol)ZNZ. 100 CTHREBER L, RINEEMEZERITHEL, B
F1rrBLE, PHBERERBL. SONLERREZS )V ATFVAZSLIOT
NS 4—(NTH Y /BFBET FIL=8/2~5/5) TRET DI &ICL Y., tert-
TFI 4-(4-(((25,4R)-2- A F)-1-FAEF =)-1,2,3,4-F h Sk ROF
)44 IV)TI/)7xZ))-3,6-Ck ROEY U U-12H)-AIKRF >
Z— (348 mg, 91%) %=1F7,
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[1050]

[1051]

[1052]

ESI-MS, (M+H)+, m/z: 476.
(T722)

IRITEOhtert-TF I 4-(4-(((2S,4R)-2- X F)L-1-FOEZF =JL-1,
2,3, 4-Fh3EROF /Y V-4-4I)TZ/)722)L)-3,6-Y ROy Y
V-12H)-AIKRF >S5 — (348 mg, 0.732 mmol) #= W T, EMEHITkIIE2
EEBRICLTI-((28,4R)-2- X FIL-4-((4-(1,2,3,6-F h S ROEY Y -4
()7 FT /)34 ROx/ ) -1 -1 ) 7OV -1-F
v MY 7 F OBEESIE OB AR (275 mg) %157,

ESI-MS, (M+H)+, m/z: 376.
(I#23)

TR2TELSNAEI-((2S,R)-2-X F)L-4-((4-(1,2,3,6-F Sk ROy &
V44 )V) T T ZI))T R /)-3,4-YeROFx/ Y U-12H)-1)L) FO/-1
-ZY M) 7IIvA OEBRIR DM EMRY (275 mg) ZDMF (5 nL) ICEME L. 70OE
Beitert-7F )L (0.161 mL, 1.10 mmol) B L PRt L (716 mg, 2.2 mm
oDEMA. BRTHRERE®R L, RINESWICKEMA, BT F)L Tt
L7, B#E%AKT2E., fAMRIEKTIERE L. MBI/ X2V LTEEZ
L. BEBET I &ICLY., tert-FFIL 2-(4-(4-(((2S, 4R)-2- X FJL-1-
JOoEA=IL-1,2,3,4-F R S ROF /) Y44 ) TFTX /)7 2=)V)-3,6
e oY U-12H) -1 L) 77— N OFERYI(421 ng) 21T T,
ESI-MS, (M+H)+, m/z: 490.

(T#24)

TiRITELNtert-TF I 2-(4-(4-(((2S,4R)-2-X F)L-1-FOEF =)L
-1,2,3,4-F hSEROF /Y V-4-4 L) 7 /)722))-3,6-Y ROE
DI U-1CH) -1 V) 77— S OBERY (421 mg) ZFAWT. EREHIKDOT
FE2ERMRICL T, 2-(4-(4-(((2S,4R)-2-A FN-1-TOEA =)L-1,2,3,4-F
foeROF/ Y244 I)L)TZX/)7x=)V)-3,6-> RO T -1(2H)
-1 IV)EEEE MY TILA OFEERIE DR (100 ng) %1572,

ESI-MS, (M+H)+, m/z: 434,
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[1053] (I #25)

[1054]

TRATELNR2-(4-(4-(((2S,4R)-2-X FI-1-TOEF =)L-1,2,3,4-F
FoeROF/ Y244 I)L)TZX/)7x=)V)-3,6- RO T -1(2H)
-1JV)EEE M) DA OFBRIE DM ERY (40 mg) B L TSEHTDIFE3T
BTon/1-{(25,4R)-4-[(4-7X/ 7z ZIIV) T X/ ]-2-XF)I-3,4-Y kO
F/)v-1CH) -4 Y Fa0-1-74 (35 mg, 0.112 mmol) VT, EHE
FlbDITREIEBERICL T, {LEWSkOMERMER", SoNHERY %
. WEABHPLC(10 mmol/L EREET7 v E=" L/KBK/ T+ = k1) J=45/55~3
5/65) THREET B &ICL Y., L&Yk (4 mg, 4T M—4 JILINEKEY) & B/
ESI-MS, (M+H)+, m/z: 725, TH-NMR (CDCly) &: 1.11-1.19 (m, 12H), 2.20
2.25 (m, TH), 2.32-2.42 (m, 2H), 2.51-2.71 (m, 6H), 2.85 (t, J = 5.7
Hz, 2H), 3.24 (s, 2H), 3.31 (d, J = 2.7 Hz, 2H), 3.78 (d, J = 8.2 Hz,
TH), 3.90 (d, J = 7.2 Hz, TH), 4.13-4.24 (m, 2H), 4.89-4.99 (m, 2H),
5.32-5.37 (m, 1H), 5.98 (s, 1H), 6.59-6.64 (m, 4H), 7.13-7.22 (m, 4H
), 7.25-7.32 (m, 6H), 7.39 (d, J = 9.1 Hz, 2H), 9.03 (s, 1H).
[EHEfI51]
N-(4-(((2S,4R)-2-X F)-1-FAEF=)-1,2,3,4-F hSk ROx /) v-4
AT X /)7 2=IL)-3-((4-(((285,4R)-2-X FL-1-FO EF =)1-1,2,3,
A~FhSEROF /Y U-4-AI)TI /)7 2ZIV)ZRIIEZI) FONRY TR

k (1b&450)

(T721)

EHEFI4e D TFR2 TR bN7=3-[(4-{[(2S,4R)-2-A F)L-1-TFOEF =JL-1,2
4TS RAF /YA IT I/} 7)) FAF 1T VER(0.37
0 g, 0.93 mol) BLUBERTIOIRITHELNI-{(2S,4R)-4-[(4-T7 3/
72T R/I2-XAFIN-3,4-TeRkOFx/ ) U-102H) -1} 7O/ v-1-
Z(0.287 g, 0.93 mmol) ZFAWT, EfEFITbDOITFRIEBHRIC L T, N-(4-(
((2S,4R)-2-X FI-1-FOEF=I)-1,2,3,4-F hSkb ROF /Y v-4-1 L)
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[1055]

[1056]

T72/)7x=))-3-((4-(((28,4R)-2- A F)L-1-FOEAF =)L-1,2,3,4-F
SeEROF/YV-4-MI)T /)7 ZI)V)FA)TONRYTIR(0.49, 62
%) &S,

ESIMS, (M + H)*, m/z: 690.

(T722)

TRITHLNAN-(4-(((2S,4R)-2-A FI-1-TOEX =)-1,2,3,4-F b5
EROF/YU-4-AI)T X /)7 2=)b)-3-((4-(((28,4R)-2- X FI)L-1-TF
AEA=Z-1,2,3,4-F S ROF /Y V-4-4 V)T /)72ZIV)FF)
TRy TIR0.29, 0.29 mol)ET /OO XS (4 m)ICEEL. X%
s O0OBREERE60%w/w (2K), 0.167 g, 0.58 mmol) %0 CTMA. =B
T2HEER L, RIGEEMEKTHRLT, KEEZ2 /700X 4%V THE
L7, BB ZFREERKEZEFT M) D LKBRTHER L, BKKREFN) D
LTEEL, BERIEL L, B5NERAZFEHPLC(10 mmol/L BREET
EZYALKBR/ T M= N IL=40/60~10/90) TR T BT &Ik Y., A
51 (0.027 g, 13%) %571,

ESIMS, (M + H)*, m/z: 722: 'H NMR (DMSO-ds, &) 0.97-1.05 (m, 12H), 1.13
-1.21 (m, 2H), 2.19-2.26 (m, 2H), 2.54-2.62 (m, 6H), 3.40 (t, J = 7.5
6 Hz, 2H), 4.08-4.13 (m, 1H), 4.25-4.34 (m, 1H), 4.71-4.74 (m, 2H), 5
.86 (d, J =7.89 Hz, 1H), 6.57 (d, J = 8.99 Hz, 2H), 6.78 (d, J = 8.7
7 Hz, 2H), 7.07 (t, J = 8.0 Hz, 2H), 7.14-7.33 (m, 9H), 7.56 (d, J =
8.99 Hz, 2H), 9.69 (s, 1H).

[S=HEf)5m]

N-(4-(((2S,4R)-2-X F)-1-FOEF=)-1,2,3,4-F S RkOF /) v-4
~MIV)T X /)7 =))-3-((4-(((28,4R)-2- X F)L-1-FO X =)L-1,2,3,
A~F RS ROF /S YU-4-A)TI/)T7ZZIV)RIIT 4 =)L) TONRVT

I R ({b&4p5m)

EREFISLD TR THSNN-(4-(((2S,4R)-2-X F)-1-TOaEF =I)L-1,2,
3J4-F b RAOF/YV-4-AI)T X /)7 2 =I)L)-3-((4-(((2S, 4R)-2- X
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[1057]

F-1-7OEA=ZI-1,2,3,4-F hZROF /)44 V)7 /)7 =
IWFA)TONRYTIR0.150 g, 0.22 nmol) A<~/ O0OX% (2 ml)ITH
L. X4/ 00B%xREH60%w/w (F7K), 0.037 g, 0.13 mmol)%0 CT
MmA. BRT2RKERR L, RIGEEMZKTHERL T, KEZY /700X
YU THE Uiz, BB EZRMREBKEREST N U AKBARTHRE L., BKER
BFh)DLTEREL, RERELL, BONATREEMAEHPLC(10 mmol/L
ERBT7VEZVLKBR/ TN NI = 55/46~19/81) TREET B &
Ick Y. 1EEdom (0.042 g, 27%) %157,

ESIMS, (M + H)*, m/z: 706: 'H NMR (DMSO-ds, &) 0.98-1.05 (m, 12H), 1.10
-1.25 (m, 2H), 2.20-2.27 (m, 2H), 2.38-2,45 (m, 1H), 2.53-2.64 (m, 5
H), 2.94-3.01 (m, 1H), 3.06-3.13 (m, 1H), 4,07-5.13 (m, 1H), 4,22-4,2
8 (m, 1H), 4.71-4.76 (m, 2H), 5.85 (d, J = 8.0 Hz, 1H), 6.57 (d, J =
8.77 Hz, 2H), 6.65 (dd, J = 7.2, 2,0 Hz, 1H), 6.80 (d, J = 8.4 Hz, 2H
), 7.11-7.19 (m, 4H), 7.24-7.32 (m, 6H), 7.38-7.40 (m, 2H), 9.64 (s,
1H).

[ZEHEfI5n]

4-(((2S,4R)-2- X F-1-7OEA =Z)-1,2,3,4-F hSE ROF /) v-4-4
WIT X /)-N-(2-(4-(((28,4R)-2- X F)L-1-FOEF =)L-1,2,3,4-F kSt
ROF /) )U-4-4IL)TI/)T7/)FI)IFNIRVYIT IR ({b&EH5)
(T721)

SEFRTH/ONI1-((2S,4R)-4-((4-TOET T ZIV)T I /)-2- XA F)L-3,4
e RrOFxF/ ) -1CH) -4 ) FO/8-1-4> (500 mg, 1.34 mmol) %1, 4-
OAFH0 L) ICEEL., ER(EFOS M) YARA (395 mg, 1.61 mmol
VB LU DY) 9 (276 mg, 2.82 mmol)&MIZ. I TVHEBEST. =B
THOREER L, BAYWICPACL(dppf) 200X 4 854 (49 mg, 0.067 m
ml&EmMx, ZITVEEST. 100 ‘CTI6EEERLE, RINEAYE
4 M2BL. 2REZRBERELL EoNLEEZY ) ATV AZ L0
RIS T4 —(ANFH /BRI FIL=100/0~70/30) THET B &ICLY
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[1058]

[1059]

o 1-((2S, 4R)-2- X F JL-4-((4-(4,4,5,5-F kS5 A FJL-1,3,2-TF FHKR0O
SU-2-M\)7TZII)T /)3, 4-YeROx/ ) r-12H)-1 L) FOny
-1-7 > (380 mg, 67%) =157,

ESI-MS m/z: 421 (M + H)*

(T722)

TRITELNE1-((2S,4R)-2- X F)L-4-((4-(4,4,5,5-T b 5 X FIJ-1,3,2
- FYROSU-2-MI) T DIV TR /)3, 4-YeRaF S ) v-1(2H)-
A))Fa/8-1-7 (380 mg, 0,900 mmol) ZTHF(5 mL)ITEAR L. KA
30%BER LK EAKBR(0.51 mL, 4.52 mmol) ZMNA. B TI6RFREIEME L,
RESEEYICKEMA., BFEETFILCHIH L, BHEEE BKREF MY D
LTEMREL, BERME L, SONLEEEZ VATV AZLIOR NI S
74 —(BHI—FIL/EBET FIL=100/0~70/30) THRET I EICL Y. 1-(
(28,4R)-4-((4-E RAF STz ZI)TI/)-2-AF)-3,4-YrROF /1)
V-1H) -1 V) a8 -1-4 > (190 ng, 68%) %5/,

ESI-MS m/z: 311 (M + H)*
(T#3)

TR2THELNI-((2S,R)-4-(4-E ROFY T D) T I/ )-2-AFI)-
3,4~y ROx/ Y r-1(2H)-1 V) FO/8>-1-4 > (300 mg, 0.97 mmol) %
TERZMDILG L) ITER L. RERA Y D L (400 mg, 2.90 mmol)H & Ute
rt-7FI (2-TAEIFIV) B/ — (431 mg, 1.93 mmol)ZH1Z. 80
CTIeRFEIRT L, RINEEWAEEZ4 2B L. 2RERBERTEL .
BONLREBEZWES ) ATV AS LAY N TS T4 —(FER=ZKYIL/0
A%FEE=50/50) THRET B &ICL Y, tert-TFIL (2-(4-(((2S,4R)-2- %
F-1-7OE#4=)-1,2,3,4-F b kOx /Y r-4-4)V)T7X /)7 )
FO)IFIV)AILNT— MOEEEY (300 mg) 2157, FoONMHERY(0.
03 g, 0.07 mmol) ZAWT, EMEFIaD TIE2EBEHKIC LT, 1-((2S, 4R)-4-(
4-2-7I/IRFV)T72ZIV)T R/ )2-AFN-3,4-YerkOox/ ) -1
H) -1 V) FanRkv-1-7% > EEEIE(200 mg, 77%) %157,
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[1060]

[1061]

[1062]

ESI-MS m/z: 354 (M + H)*

(I7#E4)

TRR3THELSNLI-((2S,4R)-4-((4-2-FPI /)T hFV)T7xZI)T I J)-2
“AFII-3,4-C e ROF /) v-1CH)-q L) FTO/Rv-1-4 > 1EEEE (20 ng,

0.05 mmol) BLVBEFN THLNL4-(((2S,4R)-2-XA F)L-1-TOEA =)L
-1,2,3,4~-7 b3S ROFx /) -4 )T X /) )REEEHR(14 mg, 0.04 mmol
)ERAWT, EREFINbOIREIEBERHICL T, E&W5 (13 ng, 37%) %187,
ESI-MS m/z: 674 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.98-1.06 (m, 12H), 1.11
-1.13 (m, 2H), 2.22-2.25 (m, 2H), 2.52-2.64 (m, 4H), 3.52 (q, J = 5.9
0 Hz, 2H), 3.94 (t, J =6.10 Hz, 2H), 4.05 (m, 1H), 4.27 (m, 1H), 4.6
6-4.80 (m, 2H), 5.64 (d, J = 8.0 Hz, 1H), 6,58 (d, J = 8.85 Hz, 3H),
6.65 (d, J = 8.85 Hz, 2H), 6.75 (d, J = 9.16 Hz, 2H), 7.09 (d, J = 7.
63 Hz, 1H), 7.14-7.17 (m, 3H), 7.23-7.31 (m, 4H), 7.65 (d, J = 8.85 H
z, 2H), 8.22 (t, J = 5.5 Hz, 1H).

[ZEHEfI50]
2,2 -FF T ERIN-(4-(((2S,4R)-2-X F)L-1-FOEF =Z)L-1,2,3,4-FT v 5

EROF/YV-4-AI)V)TI /)7L T7EMTIR) ({E&H50)
(T721)

SEBTTHELONI-((25,4R)-4-((4-T X/ 7z ZIV) T X/ )-2- X FIL-3,
-k ROF /Y v-102H)-1 L) Fa/8v-1-4 (270 mg, 0.63 mmol) % F3
WT. EREFAIbDIEIEEERICL T, X FIb 2-(2-((4-(((2S,4R)-2-X F )
-1-70E4=Z-1,2,3,4-F k3 ROF /)41 )T /)7 Z))
TI/))2-AXVINFI)T7 T NOBEERM(0.15 9)%2F/, Bbhik
HERMERWT, EREFR2FOIRE2ERAKICL T, 2-(2-((4-(((2S, 4R)-2-
AFN-1-FOEF=ZI-1,2,3,4-F kS RkOx/ ) V41 )V)7X /)T
ST R))2-F XTI N FYV)BEEOEER(0.13 9) &157,

ESI-MS m/z: 426 (M + H)*
(I#&2)
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[1063]

[1064]

TRIT/ONR2-(2-((4-(((25,4R)-2- A F)L-1-TOEF =)L-1,2,3,4-F
RSERAOFIYV-4-AVTII))TIZWN)TI))-2-FF T hFV)EE
BOMERM(0.13 9) B L UVBEFTITH/ONI1-((2S,4R)-4-((4-7X / 7
IZI)TI/)-2-AFI)-3,4-YeRkax/ Y v-12H)-4 ) Fansy-1-7
> (270 mg, 0.63 mmol) = WT, EfEFINbOIEIEBE#KICL T, LEM50
(6mg, 2T b—4ILINKI13%) %151,

ESI-MS m/z: 717 (M + H)*: 'H-NMR (DMSO-dg, 8): 1.01-1.04 (m, 12H), 1.14
-1.17 (m, 2H), 2.21-2.25 (m, 2H), 2.56-2.61 (m, 4H), 4.20-4.31 (m, 6H
), 4.72-4.74 (m, 2H), 5.96 (d, J = 8.0 Hz, 2H), 6.62 (d, J = 9.0 Hz,
4H), 7.15-7.18 (m, 4H), 7.24-7.30 (m, 4H), 7.34 (d, J = 8.85 Hz, 4H),

9.76 (s, 2H).

[3=HEf15p]
4-(((2S,4R)-2- A FI-1-FOEA = I-1,2,3,4-F kS ROF /Y v-4-4
W) T 2/ )-N-(3-(4-(((2S,4R)-2-X F)-1-FOEA=)I-1,2,3,4-F hSk

ROF/YV-4-4II)TI /)7 /F2)7OEL)RVY XTI R (Ib&H5p
)

(T#1)

EREFISND TR2TESNA1-((2S,R)-4- (- RAOFTY Tz W)T I ))
“2-XFI-3,4-TE ROF /Y v-12H) -4 L) FO/8v-1-74 > (190 ng, 68%
Ve RYILG m)ITEBEL. KEHY D L(0.334 g, 2.41 mmol) B &
Wtert-TJFI(3-7OFSOEN) AL/ —(0.288 g, 1.21 mmol) &0 %
. 80 CTIGHRAEEI L, RINEEMEES A NDBL. 2RERBLRMEL
o BONEREZFHEASLIOR NS 74 —(7EMZRN)IL/0.1%F
B8=60/40) THET D &IL Y, tert-TFIL (3-(4-(((2S, 4R)-2- X F)L-1
-4 =-1,2,3,4-F bS5 ROF /Y V-4-()V)T I /)7 /) FY)
FOEI) AT —K(0.05 g, 13%) %257,

ESI-MS m/z: 468 (M + H)*

(IL#22)
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[1065]

[1066]

TRITELNtert-TFI (3-(4-(((2S,4R)-2-X F)L-1-FO EF = )L-1
2,347 RS ROF /) U-4-4I)TI /)7 /F2)TOEL) AN
<v—K~(0.05 g, 0.11 mmol) ZFAWT., EFHEFNaDITIE2ERERRICL T, 1-((2
S,4R)-4-((4-(B-7 X/ FORFI) Tz ZI)T I /)-2-XAFII-3,4-YER
A/ ) >=-1@2H) -1 L) Fanr-1-% > 18EEIR(0.04 g, 93%) #1857,
ESI-MS m/z: 368 (M + H)*

(T723)
TFR2THELNEI-((25,R)-4-(4-@B-7I/ 7ARFV) 7z =) 7))
-2-AFN-3,4-Te ROFx/ Y r-1C2H) -1 L) T v-1-74 > ELE(0.04
g, 0.1 mmol) B&LUVBERNTEONAA-(((2S,4R)-2-A FI)L-1-FOEX =
V-1,2,3,4-F b3 ROF /) V-4 )L) T I /) REEEL(30 mg, 0.09 mm
oDEBWT., EFEFMbOITEIEERKICL T, &5 (0.024 g, 35%) %15
7=o

ESI-MS m/z: 688 (M + H)*: 'H-NMR (DMSO-ds, 8): 0.97-1.08 (m, 12H), 1.10
-1.25 (m, 2H), 1.89 (quin, J = 6.47 Hz, 2H), 2.20-2.28 (m, 2H), 2.54-
2.63 (m, 4H), 3.34-3.37 (m, 2H), 3.88 (t, J = 6.25 Hz, 2H), 4.02-4.06
(m, TH), 4.26-4.28 (m, 1H), 4.71-4.79 (m, 2H), 5.60 (d, J = 7.67 Hz,
1H), 6.53 (d, J = 7.67 Hz, 1H), 6.58 (d, J = 8.99 Hz, 2H), 6.64 (d,
J =8.77 Hz, 2H), 6.73 (d, J = 8.99 Hz, 2H), 7.09 (d, J = 7.2 Hz, 1H)
, 7.14-7.19 (m, 3H), 7.24-7.31 (m, 4H), 7.63 (d, J = 8.77 Hz, 2H), 8.
07 (d, J = 5.4 Hz, 1H),

[S=HEf154]

1-((2S, 4R)-2- A F J-4-((4-((7-(4-(((2S, 4R)-2-X FL-1-TFO EF = JL-1,
2,3, 4-FhZEROF /Y4 N)T I/ )RV A))-561,8-F 5k
FOA4 I 4VI[,2-a]ES T U-3-1 L) AFI) T2 =I))T X /)-3,4-YENR
A%/ y-12H)-14 ) Fany-1-4> ({L&#59)

(T721)

EREHI6aD TIR1 TR/ ONtert-TFIL 3-((4-((tert-7 M F T HILRZI
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[1067]

[1068]

) ((2S,4R)-2- A FI-1-FOEF=I-1,2,3,4-F Sk RkOx/ ) v-4-( )L
YT I /)7zz)(ERAOFV)AFIV-56-YE RO IF V1, 2-a]ES
TU-TBH)-ANRFSS5—1~(0.20 g, 0.31 mmol) % b ) 7)LA OEEER(2.0
mL)ISBEEL. FUZTFILS2(0.1 nL, 0.62 mmol) ZANZ. =3B CIHERE
Lk, RIGEEYERERET D &L, 1-((25,4R)-2- X FI)L-4-((4
-((5,6,7,8-F hSEROAIHV[1,2-2]ES TV U-3-1 L) XAFII) Tz =)L
)72 /)-3,4-YeROx/ ) v-1CQH)-1)TanRv-1-Fv M) TF0
HeB2iR (0.2 g, 98%) %187,

ESI-MS m/z: 430 (M + H)*

(IL#22)

SEHITH/ONIA-{[(2S,4R)-2-X FIL-1-FOEA ZI-1,2,3,4-F 5
ErAF/ Y U-4-4]IT7 2/} 2REHR0.1 9, 0.29 mmol) BLVPITRRIT
BoN1-((28,4R)-2- X F)L-4-((4-((5,6,7,8-F b S & RKOA T4V, 2-
AlES I VB3-AIAFI)TTZI)T R /)-3,4-TE ROF /Y -1(2H)-
A)7Fany-1->v M) 7)) FOFERIR0.19 g, 0.29 mmol) ZFFWT,
EREFIbDO TR ERARICL T, E&W5a (0.1 g, 45%) %157,

ESI-MS m/z: 750 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.97-1.06 (m, 12H), 1.11
-1.26 (m, 2H), 2.19-2.26 (m, 2H), 2.54-2.64 (m, 4H), 3.73-3.87 (m, 6H
), 4.07-4.13 (m, 1H), 4.22-4.27 (m, 1H), 4.65-4.73 (m, 4H), 5.92 (d,
J = 7.67 Hz, 1H), 6.55-6.60 (m, 4H), 6.68 (d, J = 8.55 Hz, 2H), 6.91-
6.93 (m, 2H), 7.13-7.21 (m, 4H), 7.22-7.32 (m, 6H).

[S=HEfI5r]

N, 4-E 2 (4-(((2S,4R)-2- A FI)L-1-FOEA Z)L-1,2,3,4-F b5 RKOF/
Vo-4-4 )T ZX/)7x2Z)TH VTR ({L&EHS5r)

(T721)

SEFRTH/LON-{(25,4R)-4-[(4-TOET T ZN) T X/ ]-2-XAFIJL-3,
4-Je rOx/ Y -1CH)-q4 )}y 7O/ -1-4>(55.3 mg, 0.148 mmol)%T
HF (1.0 mL)ICAf% L. SPhos(24.33 mg, 0.059 mmol), HEBR/S Ty A4 (6,65
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[1069]

[1070]

mg, 0.030 mmol)BL 4T hF-4-FAFY TFIIFEHTOI K(0.5 mol/L
THREER. 0.44 ml, 0.22 nmol) ZINZ. ERT2EER L, RIGEEWIC
BIFRIL T VY EZVLKBRBLUOHBIFILEZMA, ERLT3BL. 3
RERBERBELZ, BONEEREEZS VATV AZ LAY NI ST 4 —(N

TH /BT FIL=90/10~70/30) THEHET B2 &ICLY,. TFIL 4-(4-(((2
S, AR)-2-X FI)-1-TOEA=)L-1,2,3,4-F b RkOFx/ ) V-4-1 L) T
2/)7x=0M)T% /) T—h(57.5 mg, 95%) %157,

ESIMS, (M + H)+, m/z: 409.

(IL#22)

TRITESLNEIFIL 4-(4-(((28,4R)-2-X FIL-1-FOEF =)L-1,2,3,4
-FhSeROF/YV-A4-A)TZ/)T7TZIV)TH / T—~(53.8 mg, 0.
132 nmol) =T 4 / —JL(0.88 mL)ICIBAE L. KEBIEFT N D LKBK(@E mol/
L, 0.17 mL, 0.66 mmol) &M%, ERBTIFEER LA, RISEEYERER
ML, BoNLBEBEICKENA., FEBTFITHE L, KEITEEO mol/
Lemx. BT FI)LC2EE L, BREZ BB~ /XD LTRE
L. REBBT DI &ICEY. 4-(4-(((28,4R)-2- X F)L-1-FOEF = )L-1,
2,3, 4-FhoeROF /) U-4-(IJV)T X /)7 T=)V)BREL(42.0 mg, 84%)
=157,

ESIMS, (M - H)-, m/z: 379.
(I#3)

TR2TH/LN4-(4-(((25,4R)-2-X FIIL-1-FOEA Z)-1,2,3,4-FT b5
EROF/Y-4-A4))T I /)7 2 =)L)E&EL(21.0 mg, 0.055 mmol), H&
VBEFTITEONE1-((2S,4R)-4-((4-F I/ 7T =))F I /)-2- % FJL-3
LA - e ROx /Y v-12H) -4 L) 7o/ -1-4>(13.76 g, 68.81 mmol) %
AVWT. EMEFIbOIFE3&ERRICL T, £&W5r (30.1 mg, 81%) %157,
ESIMS, (M+H)*, m/z: 672. 'H NMR (DMSO-ds &): 0.98-1.04 (m, 12H), 1.10-
1.21 (m, 2H), 1.75-1.83 (m, 2H), 2.19-2,28 (m, 4H), 2.45 (t, J = 7.2
Hz, 2H), 2.53-2.62 (m, 4H), 4.06-4.15 (m, 2H), 4.68-4.77 (m, 2H), 5.8
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[1071]

[1072]

4 (d, J =6.8Hz, 2H), 6.57 (d, J = 8.2 Hz, 4H), 6.93 (d, J = 8.2 Hz,
2H), 7.14-7.18 (m, 4H), 7.23-7.30 (m, 6H), 9.47 (s, 1H).

[=HEfl6al

1-((2S, 4R)-4-((4-(3-(E F O F 2 (4-(((2S,4R)-2-A FI-1-TO EF =)L -1
2,3, 47 ROF /) U444 )T X /)T T =I) AFIV)-5,6,7,8-F

FSEROAISHV[,2-]ES D V-T-AINRZIV) T2 ZIV)T I /)-2-4
Fi-3, 4~ RaF/ ) r-1C2H)-1 ) TOnRv-1-F > ({t&¥6a)
(T721)

miRDtert-7FI 3-TOE-56-Yb ROA4 T4 VI[1,2-al€5 T -7(8H)
—HIRFSS—K(0.4 9, 1.32 mmol)%& THF(4 mL)ICAE L. KA T. 1Y
JoETIxooLo0) R-81EY FU L3 mol/L THRARR, 1.52 L,

1.99 mmol) 2%, 0NEERBTIER LA, RIGDEEWIC. SEHBTHES
hictert-7FI (4RI I 72 =)b)((28,4R)-2-A F)L-1-FOEA =)L -
1,2,3,4-F b5 ROF /Y U-4-A L) HIL/8<— ~(0.558 g, 1.32 mmol)
DOTHEAER (I mL) ZKATE T L, EETISICBGEE®R Lz, RINEEY
ICKZEMZ, BFERTFILTHIE L, BREZEKRE ST M) D ATREL
BERELE, SONERENEAS LAY NI S T4 —(TEIZ b
)IL/0.1%FER=40/60) TRET B &ICLY., tert-TFIL 3-((4-((tert-7
M¥2AILRZIV) ((2S,4R)-2-X FI)L-1-FOEX =)L-1,2,3,4-FT hSE R
OF/)Y-4-4I))F72/)7z2)L)(EROFI)AFIV)-5,6- FOA
AV, 2-alES O V-T@H)-hIKRFS S — (0.4 g, 46%) %1871,
ESI-MS m/z: 646 (M + H)*

(I7E2)

TRITHELnctert-TFIL 3-((4-((tert-T M F 2 HILR=IL) (28, 4R) -
-AFIN-1-TOEAZN-1,2,3,4-F b ROF /) U-4-4IV) T /)7
o) (EROFV)AFIV-E56-TE RO IFV[1,2-al€5 T -T(8H)-
HIRFSS5— (150 mg, 0.23 mmol) =FBWT. EHefllam TE2& BHRIC
LT, 1-((25,4R)-4-((4-(E kOF(5,6,7,8-F kS ROA I 4 VI[1,2-a
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[1073]

[1074]

IESTV-3-AIIAFN)TTZN)T I /)-2-XAFIL-3, 4~ kOx /Y
V-1CH) -1 V) Fany-1-4> EiEE0.110 g, 98%) =B 7,
ESI-MS m/z: 446 (M + H)*

(T#23)

SERNTELONLA-{[(2S,4R)-2-A FI-1-TFOEF=IL-1,2,3,4-FT v 5
ErOFx/ ) -4-4N]1T7 2/} REEH0.070 g, 0.21 mmol) B LV ITFE2
TRLHNE1-((2S,4R)-4-((4-(E FOF(5,6,7,8-F kS kO4q 24 YV[1
2-alES VU3 AFI) T T DIV T R/ )-2-AF)-3,4-Y ROF
) U=-12H) -4 ) Fany-1-#4 > 15FE1E(0.107 g, 0.21 mmol) = FHWT
. EREFIbOTITES ERAERICL T, b&a¥6a (0.045 g, 28%) %157,

ESI-MS m/z: 766 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.98-1.06 (m, 12H), 1.13
-1.26 (m, 2H), 2.19-2.28 (m, 2H), 2.55-2.67 (m, 4H), 3.86-3.94 (m, 4H
), 4.15-4.28 (m, 2H), 4.61-4.75 (m, 4H), 5.59 (brs, 2H), 6.02 (d, J =

6.58 Hz, 1H), 6.36 (d, J = 3.29 Hz, 1H), 6.59-6.63 (m, 3H), 6.69 (d,

J =8.77 Hz, 2H), 7.09-7.23 (m, 6H), 7.26-7.32 (m, 6H).

[ZEHEfI6b]

N-(4-(((2S,4R)-2-X F)-1-FAEF=)-1,2,3,4-F hSk ROx /) v-4
AT /)72 =IL)-3-(N-(4-(((2S,4R)-2- X F)L-1-FO A =)-1,2,
34-FhSEROF/YU-4-A(IV)TZX/)7zZIV)RILT7EAIN)ZTON

Y7 XK ({b&6b)

(T721)

SEBTTEHELONI-((25,4R)-4-((4-T X/ 72 Z)V) T X/ )-2- X FIL-3,
- ROFx /Y U-1CH)-q ) 7O/ v-1-74 (100 mng, 0.32 mmol), &
FU3-(yo0zNT A=) FO/8 T— 1 (0.046 mmol, 0.35 mmol)% FALY
T. EMFI6GTIRI&EBERKICL T, X FIb 3-(N-(4-(((2S, 4R)-2- X FIL-1-TF
OEA=IL-1,2,3,4-F o ROF /Y V-4 IL)T /)72 ZIIV)RIT
7EAIN)TON ) T—1(0.12 g, 81%) =BT,

ESI-MS m/z: 460 (M + H)*
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[1075]

[1076]

(T722)

SEBTTEHELONI-((25,4R)-4-((4-T X/ 72 ZIV) T X/ )-2-XFIL-3,
- ROFx/ Y u-1CQH)-A4 ) 7O/ v-1-42(0.067 g, 0.21 mmol) %
WIV@a)ITEBEL. KA. NIXFILTFILI =0 LQ2 mol/LLbTY
AR, 0.326 mL, 0.65 mmol)Z=MNX. ERTIONMERE L. REVEEMIC
TIRITELNIAFIL 3-(N-(4-(((2S,4R)-2-A F)L-1-TFAEF =)-1,2,3
AT RSEROF /Y V-4-AII)T I /)72 ZIV)RIILT 7EAIN) TONR
JIT— (100 mg, 0.21 mmol)%HNZ. 80 TTIGHRIFEME L. RINEEY
ICKZEMZ., BFERTFILTHIE Lz, BREZEKRE ST M) DLATREL
. BEBME L, BONEAAYWAHPLC(10 mmol/L EREET7 Y EZ=D LK
AR/ 7 b= MY JL=65/35~10/90) THEET 2 &IC LY. 1£EYI6b(0.048

g9, 30%) &8/,

ESI-MS m/z: 737 (M + H)*: 'H-NMR (DMSO-ds, 8 ): 0.97-1.04 (m, 12H), 1.10
-1.20 (m, 2H), 2.20-2.26 (m, 2H), 2.54-2.61 (m, 4H), 2.66-2.70 (m, 2H
), 3.22 (t, J =7.8 Hz, 2H), 4.09-4.14 (m, 2H), 4.70-4.75 (m, 2H), 5.
87 (d, J = 8.0 Hz, 1H), 6.05 (d, J = 7.6 Hz, 1H), 6.60 (dd, J = 16.4,

8.8 Hz, 4H), 6.99 (d, J = 8.8 Hz, 2H), 7.15-7.17 (m, 4H), 7.23-7.29

(m, 6H), 9.15 (s, 1H), 9.70 (s, 1H).

[=HEfi6c]

4-(((2S,4R)-2- A FI-1-TOEA Z)-1,2,3,4-F hSE ROF /) v-4-4
W) T X J)-N-(2-(1-(4-(((2S, 4R)-2- X F)L-1-FOEF =JL-1,2,3,4-F

SeROF/YV-4-A4IV)TI /)7 x=))-1H-1,2,3-K Y PV —L-4-1 )L
JIFILRVZIT IR ({b&EH6e)

(TR

SEFNOIRTITESON4-{[(2S,4R)-2-X F)-1-TOEF = I-1,2,3,4-
FhSerROF/ ) -4-4)V]17 2/} REEEL (50 ng, 0.148 mmol), H&
V3-TFU-1-73(0.018 wl, 0.222 mmol)=FWT, EfEF1bDIE3&
BHRIC LT, N-(TF-3-1 -1-14JL)-4-(((2S,4R)-2- XA F ) -1-TOEF =
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[1077]

[1078]

W-1,2,3,4-F S ROF /) V-4~ L) T/ )RV XTI R(38 ng, 66%
) &8 T,
ESIMS, (M+H)+, m/z: 390,

(I#E2)

EEFISaD T2 TELN1-{(2S,4R)-4-[(4-FI RT7 =) T X J]-2-
AFII-3,4-reROFx/ Y o-1CH)-1 N} Fa/Rr-1-4 > OBER (30 n
9). BLUTERERFIGCOTRITHELONLN-(TF-3-14 >-1-14JL)-4-(((25, 4R)
2-AFN-1-FOEFZ-1,2,3,4-F hSeROF /Y V-4-1 V)T X /)
NRYZT7 X R (20 mg, 0.051 mmol) %FWT, EMEMIBaDITE3ERAHRIC L
T, LEMEcOMERY %187, B ONMERY % WHEHPLC (0. 05%TFAZKA
/7t b= h1)JL=b5/45~50/50) TEET B &ICL Y, {bEW6e (11 mg,

2TTE b —4 ILINE29%) %157,

ESIMS, (MtH)+, m/z: 725, 'H-NMR (CDCl;) &: 1.13-1.20 (m, 12H), 1.24-1
.35 (m, 2H), 2.33-2.44 (m, 2H), 2.54-2,74 (m, 4H), 3.07 (t, J = 6.1 H
z, 2H), 3.84 (q, J = 6.0 Hz, 2H), 4.10-4.27 (m, 4H), 4.96 (s, 2H), 6.
61 (d, J = 8.6 Hz, 2H), 6.70 (d, J = 9.1 Hz, 2H), 7.02 (t, J = 5.0 Hz
, TH), 7.15-7.22 (m, 5H), 7.25-7.33 (m, 2H), 7.48 (d, J = 8.6 Hz, 2H)
, 7.69 (d, J = 7.2 Hz, 3H).

[S=HEf16d]

1-(4-(((2S,4R)-2- XA F)L-1-TOAEF =J-1,2,3,4-F hSk ROFx /) v-4
M) T X IRV DIL)N-(4-(((28,4R)-2- A FI-1-TOEF =)-1,2,3,4
-FhZEeEROF /) UA-AMIVTI)) 72T EF I U-3-AIRFY
I R ({b&%6d)

(T721)

SEFTOITRRITHEOLNL1-((2S,4R)-4-((4-7 X/ 7z ZIV) T X /)-2-X
FI-3,4-Y e RkOFx /Y v-1(2H)-1 L) 7O/ -1-7% > (70 mg, 0.23 mmol
)ERBWT, EEFIbOTREIEBRKRIC LT, tert=-FFJL 3-((4-(((2S, 4R)-2
“AFI-1-TREFZN-1,2,3,4-F e RAF /Y U-4-1V)TX/))7
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[1079]

[1080]

TZI)ANMNREAIITEF I V-1-AIRFS 5 — (55 mg, 49 %) %5/
ESI-MS m/z: 493 (M + H)*
(I#E2)

TRRITE LN tert-TFIL 3-((4-(((2S,4R)-2-X F)L-1-FO EF = )L-1
2,3, 4-F S ROF /Y U-4-MIV)TI /)T AINESAIL)TE
FIOU-1-HIRFSS5—1(0.08 g, 0.162 mmol) % ErEE T F )L (0.8 L) ITiA
2L, 4 mol/LIEEL(0.61 nL, 2.4 mmol)AMNZ., EETIEEE®RLE, Kb
RAMAERERGET D &Ik Y. N-(4-(((25,4R)-2-X F)L-1-7OEF =
W-1,2,3, -7 b3 ROF /) V-4-AIV)TI /)7 2ZV)TEFT -3~
HIVRFH I R EERIE (43 mg, 67%) %157,

ESI-MS m/z: 393 (M + H)*
(T#23)

BSEFRBTELNtert-TF I (4-FILZ )7 =)L) ((28,4R)-2- X F )L -1
-7OEAZ-1,2,3,4-F hSEROF /Y U-4-1 L) BIL/ST— k(51 mg,

0.12 mmo) &/ OOXx4 (1.5 mL)ICAE L. TR2TELNAN-(4-(((2
S, AR)-2-X F)-1-FOEAF=ZIN-1,2,3,4-F hSkROF /) V-4-14)L) T
/)7 DIIV)TEFVU-3-AIARFY I R EREIE(43 g, 0.11 mmol),
BLCFNYDLN)TEIMNEFIROERY K(38 mg, 0.18 mmol) &N A,
ERTIHEER L, IS, FMNYDLMN)TEMNIROERY R(38
mg, 0.18 mmol)ZNZ. ERTIFHEEHR L, RINEEWICT mol/LKEE{L
FTRUDLKBEREZMA, 700X % Y C2EME L, BEE % BKIREE
RTRXRVILTEEL, REREL. SONCEEES )V ATINAZ LY
AY NS 74 —(/0ARIVL/AS J—IL=100/0~19/1) THERT B &IC
&Y. tert-TFI ((2S,4R)-2-X F)-1-TFOEF=)-1,2,3,4-F kSR
A% /1) v-4-14)1) (4-((3-((4-(((2S,4R)-2- X F)L-1-FO X =)L-1,2,3,
A~-F RS RAF /) U-4-MIVTI)) T AIVREAILTEFTD Y
=) AFIL) T 22 ANINT— (29 mg, 30%) %157,
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[1081]

[1082]

ESI-MS m/z: 799 (M + H)*

(T#24)

TRR3THESNtert-TFIL ((25,4R)-2-X F)L-1-TFOEF =)L-1,2,3,4-
FhSEROF /) -4-4)L) (4-((3-((4-(((2S,4R)-2- X F)L-1-FO EF
Z-1,2,3,4-F hSERAF /Y V-4-A )T I /)T ZIV) AIINEA L
YPEFIU-1-A V) XA FI) 7 2 =IV) AII/AT— (29 mg, 0.0036 mmol) %
BEEE T F )L (1 mL)ITEAE L. 4 mol/LIEER(0.18 mL, 0.73 mmol) ZHNX. =&
TIREER L, RIGESYICREMREEKET N D LKAREMA, 70
AR A TIEHE Lz, BEELBKREY /R U ALATREL, BERE
L7 BoN=FE%, WAEHPLC(0.05 mmol/LERB 7Y E=Y L/ 7 M=
N 1) JL=50/50~40/60) THEET ZZ &ICL Y. 1EEM6d (9 mg, 36%) %51k
ESI-MS m/z: 697 (M + H)*: 'H-NMR (CDCly, &): 1.07-1.19 (m, 12H), 1.19-1
LA (m, 2H), 2.25-2.42 (m, 2H), 2.50-2.72 (m, 4H), 3.03-3.16 (m, 1H),
3.35-3.49 (m, 4H), 3.53 (s, 2H), 3.74-3.87 (m, 2H), 4.07-4.21 (m, 2H
), 4.79-5.03 (m, 2H), 6.55-6.62 (m, 4H), 7.06-7.11 (m, 2H), 7.10-7.21
(m, 4H), 7.23-7.32 (m, 4H), 7.32-7.38 (m, 2H), 8.42 (s, 1H).
[EHEfl6e]

N-(4-(((2S,4R)-2-A FI-1-FTOEF=)-1,2,3,4-F hSE ROF /Y -4
AT X /)7 2=IL)-3-((4-(((28,4R)-2-X FL-1-FO EF =)1-1,2,3,
A~F RS ROF/YU-4-MIV)TI/)7TZIIV)RIIEKEYTIR)FORY
73R ({b&¥6e)

(ZFE1)

EHEFAdD TRI T/ SNI1-[(2S,R)-4-({4-[(4-X RF IRV V) FF]
TJTZIVITR/)2-XAFIIN-3,4-TeRkOFx/ ) v-12H) -4 1170/ -1~
Z> (116 mg, 0.260 mmol), TFJL 3-7 3/ 7O/ T— b 1EEEIE(120 mg
, 0.779 mo) B LMY T FIILT7Z(0.109 ml, 0.779 mmol) =B WT, E
HEFIAdD TFR2E BRKIC LT, TF I 3-((4-(((2S,4R)-2-X F)L-1-TFOEF
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ZI-1,2,3,4-F kS ROF /Y U-4-A )T I )T TZI) ARV T X

RK)YZ7o/8/ T—h(9.3 mg, 7.6%) %57,

ESIMS, (M-H)-, m/z: 472.
[1083] (I#22)

SERITHEON-((25,4R)-4-((4-F X /7T ZN)FT X /)-2-AFIL-3,
4-Tk RrOx/ Y -1CH)-4J)L) 7O/ -1-4>(13.76 g, 68.81 mmol),
BLUVIRBITHELNEIFIL 3-((4-(((2S,4R)-2- X F)L-1-TO EF =)L -1
2,3, 4T hZEROF /) U4 A N)TI/) TV RIVKEVYTIR)T
A/8 T—h(10.0 mg, 0.055 mmol)%F\\T, EHEHI6bDTIE2EBEHRIC L
T. 1t&¥6e (8.8 mg, 57%) %157-,

ESIMS, (M+H)*, m/z: 737. 'H NMR (DMSO-ds &): 1.12-1.17 (m, 12H), 1.30-
1.34 (m, 2H), 2.31-2.42 (m, 2H), 2.53-2.69 (m, 6H), 3.24 (q, J = 6.0
Hz, 2H), 4.09-4.17 (m, 1H), 4.19-4.25 (m, 1H), 4.47 (d, J = 6.8 Hz, 1
H), 4.88-5.00 (m, 2H), 5.33-5.39 (m, 1H), 6.57 (d, J = 9.1 Hz, 2H), 6
.62 (d, J = 9.1 Hz, 2H), 7.12-7.21 (m, 5H), 7.24-7.26 (m, 2H), 7.28-7
.32 (m, 2H), 7.48 (s, 1H), 7.65 (d, J = 9.1 Hz, 2H).

[1084] [EfEfRI6]
1,1 -((28,2'S,4R, 4 R)-(((5,6,7,8-F b5 ROA T4 V[1,2-alE5 P -
3, 7-diANKRZIVER (4 1-7 2L Y) ER(FHRIMI))ER(2-XF
W=3,4-Ce ROx/ ) U-4,102H)- 4 IL) ER(FORV-1-4V) (ILEW
6f)
(T721)

EfEfFl6aD TRITHELNtert-TFIL 3-((4-((tert-T M F 2 AHIKRZIL
)((2S,4R)-2-X F)-1-FOEA=I-1,2,3,4-F Sk ROFx/ ) v-4-1 )L
Y /)7zZ))(BERAOFIV)AFIV-5,6-P KOS T4 YV[,2-a]lES
SU-TBH)-ANRFSS—8(0.20 g, 0.31 mmol)E< OO X4 > (5 mL)
ICBEL. KAT. TAR-Y—FY R)aA—I+(0.197 g, 0.46 mmol) %
mi. EBETHREFER LI, RBRENE LA MBBL. B5NEBRKIC
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[1085]

[1086]

BAFNKERKZRFT MU D LKBREMA, BT FILCIOHE L, BHEE%E
BB /XD LTREL, BERELE. SoNEEE. HAEHPLC(
0. 1MEBRACAR/ 712 N = N1 JL=45/B8) THEEL G B T &ICLk Y., tert-TFIL
3-(4-((tert-7 M F T AILAKR=IV) ((2S,4R)-2-A FI)L-1-TO KA =Z)L-1,2,

34-FhZEROF/YU-4-AI)T I /)R AI)-5,6-CRO(434
VI1,2-alES I V-T8H)-AIERFT S5 — (9 mg, 36%) 2"/,

ESI-MS m/z: 644 (M + H)*

(IL#22)

IRITH/LNtert-TFIL 3-(4-((tert-T M F 2 HILR=IL) ((28, 4R)-2
“AFI-1-TAEFZI-1,2,3,4-F S ROF /Y U-4-1L)T X /)N
VYA I)-5,6-Yk RO4A IHVI1,2-alES5 T -T@H)-AIKRF S5 — ~(
120 mg, 0.19 mmol) ZFWT, RHEFI1aD TiE2&@EHKICL T, 1-((28,4R)-2
A F-4-((4-(5,6,7,8-F kS RAOA T4 V[1,2-alES T V-3-AIKR=
W)Z7TZIV)T R /)-3,4-YerOx/ ) U-102H)-4 L) FOany-1-% >
18ER1E (0.09 g, 94%) %787,

ESI-MS m/z: 444 (M + H)*
(T#3)

SEFNTH/ONA-{[(2S,4R)-2-X FI-1-TOEA=IL-1,2,3,4-FT 5
EROF/ Y U-4-A4)V]17 X/} &EEH0.070 g, 0.21 mmol), BLUVIE
2TELNL1-((2S,4R)-2- A F)L-4-((4-(5,6,7,8-F S kb RO4q T4V,
2-a]ES Y U-3-AIRZII) 7 ZN)T R /)-3,4-Ye ROF /) v-1(2H)
-4 )FoRv-1-F4 v 5EEE (0.091 g, 0.18 mmol) ZFBWT, EFEHITbD
T3 EEFICLT, IbaW6f (0.035 g, 26%) %157,

ESI-MS m/z: 764 (M + H)*: 'H-NMR (DMSO-dg, 8): 1.05-1.07 (m, 12H), 1.21
-1.26 (m, 2H), 2.22-2.26 (m, 2H), 2.58-2,64 (m, 4H), 3.93 (s, 2H), 4.
21-4,30 (m, 1H), 4.36-4.37 (m, 3H), 4,75-4,81 (m, 4H), 6.64 (d, J =7
.63 Hz, 1H), 6.70 (d, J = 8.54 Hz, 2H), 6.75 (d, J = 8.54 Hz, 2H), 7.
02 (d, J = 7.63 Hz, 1H), 7.10-7.15 (m, 2H), 7.19 (t, J = 7.32 Hz, 2H)
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, 1.26-7.35 (m, 6H), 7.50 (s, 1H), 7.71 (d, J = 8.5 Hz, 2H).

[1087] [EnEA169]

[1088]

[1089]

4-(((2S,4R)-2-X FI-1-7aEF=ZI-1,2,3,4-F hSk ROF /) v-4-4A
W) T 2 J)-N-(2-(N-(4-(((2S,4R)-2-A F)L-1-FOEA =JL-1,2,3,4-F b
ERAF/ V-4 TI/))TIZW)ANT7EAL)IFILIRY X
K (1b&¥69)

(T721)

SEFITH/LONLI-((2S,4R)-4-((-T X/ 72 =) T X/ )-2-X FJL-3,
4-ve ROFx /) v-12H)-1 L) FO/8v-1-4 (100 mg, 0,32 mmol) % &
DIV @ oICEBRL. KAT. RyIUNL 2-(/O00RVKZIV)IFI)A
WS — £ (0.108 g, 0.38 mmol) &HNZ. ERTIFEFER L. RIGESY
ICKZEMZ, AT FILTHIE Lz, BREZEKRE ST M) DALATREL
. BEBKE L, BONEREI-RYIVENMZ, £LEEGREZBT S
ZEITEY, RYTIIL (2-(N-(4-(((2S,4R)-2- X F)L-1-TOEAF =I)L-1,2,3
VAT RSEROF /Y44 T /)TTZIV)RIVT 7EAIN)IFIL)
BN — K~ (0.14 g, 79%) =BT,

(T722)

TRITELNAERY YL (2-(N-(4-(((2S,4R)-2- X F)L-1-TFOEA =)L -1
2,3, 4-F b ROF /) U-4-A V)T /)T7TZI)ANLT7EAIL)T
FI)AINRT—K(0.16 g, 0.29 mmol) A X4 J —)L(2 mL)IBEE L. 20%K
BBIb/RS5 YD L/R%R(0.04 9)EIA. KRFHEST. BETIHBEAERLL
s RIEREEMELSA NBBL. 2RERBEBMET D &ICL Y,

2-7 X J-N-(4-(((2S,4R)-2- XA F)L-1-FOEF =)-1,2,3,4-F Sk RO
FIYD-A-AW)TI))TTZI)IHV-1-ZINKY T IR (0.11 g, 92%)
=57,

(T723)

SERNTELONLA-{[(2S,4R)-2-A FI-1-TOEF=IL-1,2,3,4-F 5
EROF/ )4 )17 3/} REE0.070 g, 0.21 mmol), BLVTHE

=z
7

1
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[1090]

[1091]

2TELNT=2-7 3 /-N-(4-(((2S,4R)-2-X F)L-1-FO A4 =J-1,2,3,4-F
FSEROF/YV-4-4IV)TI /)7 2ZIV)THV-1-RIEKEYT I RO.1
19, 920)=AWT. EFEFADDOIREIERFAFRICLT. EEM6g (0.066 g, 37
%) &8,

ESI-MS m/z: 737 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.97-1.05 (m, 12H), 1.14
-1.21 (m, 2H), 2.22-2.25 (m, 2H), 2.55-2,62 (m, 4H), 3.13-3.16 (m, 2H
), 3.56-3.59 (m, 2H), 4.05-4.15 (m, 1H), 4.23- 4,30 (m, 1H), 4.71-4.7
4 (m, 2H), 6.07 (d, J = 7.5 Hz, 1H), 6.60-6.65 (m, 5H), 7.00 (d, J =
9.0 Hz, 2H), 7.08 (d, J = 7.5 Hz, 1H), 7.14-7.19 (m, 3H), 7.24-7.32 (
m, 4H), 7.60 (d, J = 9.0 Hz, 2H), 8.19 (t, J = 5.75 Hz, 1H), 9.14 (br

s, 1H).

[SErEfI6h]

4-(((2S,4R)-2-X FI-1-FAEA=ZI-1,2,3,4-F Sk ROx /) v-4-4
W)TZ/)-N-(4-((4-((2-XFI-1-FOEAZ)-1,2,3,4-FT S ROF

IV AT ZI))ZTZI)T ) )AFFYTF-2-4 U-1-1)L)RY
X732 R ({b&¥6h)

(T721)

SEBTOITR2TRHLON1-((25,4R)-4-((4-T X/ 7z ZIV) T X J)-2-
AFI-3,4-C b ROF /) v-1C2H)-4 L) 7O/8v-1-74 (150 mg, 0.48 m
mol), HLW4-(tert-FT MFLHINRZIT I /)T F-2-14 VBER(145 mg, 0.
72 mmol) & FAWT, EMEFaD TR &BERRICL T, tert-TF I (4-((4-(((
284, AR*)-2- A F)L-1-FAEF =)-1,2,3,4-F Sk ROx/ Y v-4-1 L)
TI/))7TZIVTI))AFFYTF-2-A-1-4 L) AI/INT— (110 m
g9, 46%) =157,

ESI-MS, (MtH)*, m/z: 491,

(T722)

TRITELNctert-TFIL (4-((4-(((28, 4R*)-2-A F)L-1-FOEF =)
-1,2,3, 473 ROF /Y U-4-AII)TX/)TTZIIV)T I/ )4FFY
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[1092]

[1093]

TF-2-4 v-1-A4 L) HI/NT— K (90 mg, 0.18 mmol) A& FIWNT, EMEHIk
DIRR2EBRHICL T T I/ -N-(4-(((25%, 4R*)-2- X FJL-1-FOEF = JL-1
2,347 ROF /) U-4-AMI)T /)T ZWV)TF2-4 VT IR

MY ZI)LA OBEBRIE (80 mg, 90%) %#157-,

ESI-MS, (M+H)*, m/z: 391,
(T723)

TRR2TELNL-T I /-N-(4-(((28, 4R*)-2- X FI)L-1-TAEF =)L-1, 2,
34-T b RAF /Y V-4-AII)TX /)72 TF2-AVTIR K
) 7)LFA OFEERIE (80 mg, 0.16 mmol) HBLUBSEHFIDIRITHELN4-{[
(2S,4R)-2-A FI)-1-FAEAF=I-1,2,3,4-F kS RkOF /) v-4-1 )]
73 /Y RBER0.53 ng, 0.16 mmol) &ZFEWT, EHEFIbD TE3E BHRIC
LT4-(((2S,4R)-2-X FI-1-FaEF=I-1,2,3,4-F b ROF /1) v-
4= V)T X /)-N-(4-((4-(((28% 4R*)-2- A FI-1-TOEA =)-1,2,3,4-F
MSbEROF/YV-4-AIV)T /)T ZZIV)T I/ )4FFYTF-2-1 >
-4 I)RV X7 X R(0.034 g, 30%) %2157,

ESI-MS, (M+H)*, m/z: 711.38.
(T#24)

TRE3THELNAA-(((2S,4R)-2-X FI-1-FOEF =I-1,2,3,4-F hSk
FOFx /) >-4-4)V) 7 =X /)-N-(4-((4-(((25%, 4R*)-2- A F)L-1-7FOEF =
W-1,23,4-F k> kOx /)44 V)T /))7x=ZN)T7X/))-4-FF
Y TF-2-4 -1-4 L)XV XT3 K(14 mg, 0.020 mmol) % SFC(CHIRALPAK I
B, CO,/ X% J—JL = 75/25~70/30, 30 mL/min, rt = 12.72 min) BT 3
ZEIT&Y, 4-(((28,4R)-2- XA FII-1-TOEA =Z)-1,2,3,4-F Sk KO
F ) -4-AI) T X J)-N-(4-((4-(((28, 4R)-2- A F)L-1-TFO EF = )L-1,
2,3,4-FhSEROF/YD-4-AII)TI/)7TZIW)TI))-4FFVT
F-2-A V-1-4 IRV XTI (4.3 mg, 31%) =157,

ESI-MS, (M+H)*, m/z: 711, 'H-NMR (CDCly) &: 1.11-1.19 (m, 12H), 1.21-1
.35 (m, 2H), 2.30-2.44 (m, 2H), 2.51-2,73 (m, 4H), 3.85 (d, J = 7.2 H
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[1094]

[1095]

z, TH), 4.11-4.18 (m, 1H), 4.22-4.29 (m, 2H), 4.38 (d, J = 5.4 Hz, 2H
), 4.95 (s, 2H), 6.30 (t, J = 5.4 Hz, 1H), 6.58 (d, J = 8.6 Hz, 2H),
6.63 (d, J = 8.6 Hz, 2H), 7.13-7.23 (m, 5H), 7.27-7.35 (m, 5H), 7.54
(s, TH), 7.67 (d, J = 9.1 Hz, 2H).

[ZEHER161]

N-(4-(((2S8%, 4R*)-2- A F)L-1-FOEAF =I-1,2,3,4-F kS RkOFx /) -
(V)T X /)7 2=)b)-2-(1-(4-(((28%, 4R*)-2- A F)L-1-TO A = JL-1,
2,3,4-FhSEROF/YV-4-AI)TI /)7 ZIL)-TH-1,2,3-K ) 7Y
=41 )TN T IR (IbEW6I)

(T721)

HIRD3-7TF UB(0.272 g, 3.23 mmol)Z o000 X4 > (5 nL)IARE L.
ZFH))o0) K(1.04 mL, 1213 mmo)NZ. EETIEEERLRLE, K
NEEMERBTREL. BonBRBICSEFIOTIR2TE N 1-((25, 4
R)-4-((4-T X/ 7xZ))FT X /)-2-AF)-3, 4~ ROx /1) »-1(2H)-
A)FanRy-1-4>(0.5 g, 1.61 mmol)BLUNN-Y 1Y FOEILTFIL
732(0.847 mL, 4.85 nmol)DT /OO XY VAKRER nL)EMA T, ERBT
1BEFERE L, RISEEYMERERBEL. SONLEREL )V ATILVAS L
O IS 74 —(BRI—TIV/EBIFI=1/1)TRET DI &ICLY,
N-(4-(((28, 4R")-2-X FI)IL-1-TFOEAF=Z)I-1,2,3,4-F b ROF /) -
b~ I)TI/)TZII)TF-3- 4 V73 R(0.12 g, 21%) 5157,

ESIMS, (M + H)*, m/z: 376.

(T722)

SEBTOITR2TRHON1-{(2S,R)-4-[(4-T X/ 7z =Z)V) T X/ ]-2-
AFII-3,4-reRkOox/ Y o-1C2H)-1 )} Fa/r-1-42(0.25 g, 0.80 m
mol) & FAWVWT, EHEFIBaDITR2EAERICL T, 1-{(28, 4R)-4-[(4-T L K7
TZ)T R /1-2-AFI-3,4-Ye RkOFx/ Y U-12H) -1 )L} 7O/ -1-F
> (0.07 g, 32%) %157,

ESIMS, (M + H)*, m/z: 336.
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[1096]

[1097]

(T#3)

TRR2THRLNA1-{(28,R)-4-[(4- TP RT7zZIN) T I /1-2-AF)L-3,4
-JeROF /Y U-1@H)-4 L} FO/8r-1-4(0.09, 0.26 mmol) B LT
BITHELNAN-(4-(((25% 4R")-2- A F ) -1-FOEF =)L-1,2,3,4-F kS &
RAF/)V-4-AI)TI/))T72ZW)TF-3-4F7IR(O.110 g, 0.29 m
mol) ZFA\WT, EfEfSad TiE3&EARICL T, 6EH6i(0.014 g, 7% %75

1o

ESIMS, (M + H)*, m/z: 711: 'H NMR (DMSO-ds, &) 0.98-1.07 (m, 12H), 1.1
1-1.20 (m, 2H), 2.20-2.33 (m, 2H), 2.55-2.63 (m, 4H), 3.74 (s, 2H), 4
.09-4.14 (m, 1H), 4.14-4.28 (m, 1H), 4.73-4.76 (m, 2H), 5.88 (d, J =

8.0 Hz, 1H), 6.47 (d, J = 7.67 Hz, 1H), 6.60 (d, J = 8.8 Hz, 2H), 6.7
9 (d, J =9.2Hz, 2H), 7.15-7.21 (m, 4H), 7.23-7.32 (m, 6H), 7.56 (d,
J = 8.8 Hz, 2H), 8.37 (s, 1H), 9.83 (brs, TH).

[ZEHEf16]]

N-(4-(((28*, 4R")-2-X F)L-1-FOEF =Z)I-1,2,3,4-F b ROx /) v-
A V)T 2 /)7 2=IL)-2-(3-(4-(((28%, 4R") -2-X F)L-1-FOEF =)L -1,
2,3,4-7h3ErOF /Y U-4-1IL)TX/)72ZIIV)O LA R)T7EINT X
K (Ib&%6))

(T#1)

MmIROIFIL )+ — b EEEIE0.112 g, 0.80 mol) BL UV MY KRS
>(0.096 g, 0.32 o)A/ O0OX& (10 mL)ICAEL, -10 'CTT, ~Y
IFNLTIV(0.50, 3.23mol)d¥yoOx4viamm(l nl)&mz. 0 C
TIREER L, RINEEWIC. 0 CT, sZHTOIR2TELO N 1-((2
S AR)-4-((4-F X/ 7T ZI)FT I/ )-2-*FI)I-3,4-Y RkOFx /) »-1(2
H-4 L) 7a/8-1-4>(0.25 g, 0.80 mmol) D2 OO X4 Ak (15 mL)
ZETL. BRTOREERLL, RIGEEYWEKTHERL., £EXLELEGKE
ZBICLYBRE, B2RAEYI/OOAY Y THHE Lk, BRE% SKHEBT b

DO LTEEL, BERELE, BONLEEREEZY YA IVAZLZOT L
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[1098]

[1099]

T5714—(BHI—FTI/EBEIFIL=4/1)THEETIEICLY., TFIL (
(4-(((25%, AR*)-2-X F)L-1-FOEF =)-1,2,3,4-F hSk ROFx /) v-4-
AIVNTI/)TZTZN)IRIVNEAI)T ) F— S OBERM(0.26 9) %15
T=o

ESIMS, (M + H)*, m/z: 439

(T722)

TITRITELNAEIFIL ((4-(((28,4R)-2-X FIL-1-TFOEA =I)L-1,2,3,4
-FhSEROF /) UA-AIV)TI)) 72 ZI)AINNREAN)T Y O F—
NOREERY(0.14 o) BLUSEHTDTR2TE S N1-{(2S, 4R*)-4-[ (4-
PI)T7TZI)TI/]2-AF)-3,4-Ye ROx/ ) »-12H) -4 )} 7O
XU =1-24>(0.1 g, 0.32 mmol) BT, EHEFIGND TIE2ERAHKICL TE
&6 (0.045 g, 212 b— 4 IJLINFK14Y) 2157=,

ESIMS, (M + H)*, m/z: 702: 'H NMR (DMSO-ds, &) 0.98-1.04 (m, 12H), 1.09
-1.19 (m, 2H), 2.19-2.28 (m, 2H), 2.55-2,60 (m, 4H), 3.83 (d, J = 5.6

Hz, 2H), 4.05-4.12 (m, 2H), 4.65-4.80 (m, 2H), 5.69 (d, J = 8.0 Hz,
1H), 5.87 (d, J = 8.0 Hz, TH), 6.19 (t, J = 5.4 Hz, 1H), 6.58 (dd, J
= 15.6, 8.8 Hz, 4H), 7.10 (d, J = 8.4 Hz, 2H), 7.17 (dd, J = 7.6, 3.6

Hz, 4H), 7.23-7.30 (m, 6H), 8.31 (s, 1H), 9.61 (s, 1H).

[S=HEfI6k]
N, No-E 2 (4-(((2S,4R)-2-X F-1-FOEF=)-1,2,3,4-F Sk ROF

IV )T /)72 TILIIILT IR ({LEH6k)

(T#1)

SERTIOIRITELONI-{(25,4R)-4-[(4-T7 X/ 7T ZI)T X /]-2-%
FI-3, 4~ rkOx/ Y r-12H)-4 )} FTO/R>-1-74>(0.350 g, 1.13 mm
oDBELUS-AMNFI-5-FFYRVEHVEE0.181 g, 1.24 mmol) = FHWT,
EREFIbD TRIERFRIC LT, X FI 5-L(4-{[(2S,4R)-2-X F)L-1-FOE
AZN-1,2,3,4-F b S ROF /Y V-4-ALNIT I/} 72 ZW)T7 X/ ]-5-
FHFRYRVEH ) T—~(0.450 g, NK) &=TF7,
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[1100]

[1101]

[1102]

ESIMS, (M + H)*, m/z: 438.
(T722)

TIRIT/ LN XA FIV 5-[(4-{[(2,4R)-2-A FIL-1-TOEAF =)L-1,2,3,
A-FhZEeROF /) U-4-ANITI/} 72V TR/ ]-5-FFYRVS
J IT—h(0.450 g, 1.03 mmol) ZF\WT., EHEFFOITIR2EEHICL T, 5=
LA-{[(2S,4R)-2-A FI)-1-FOEA=)-1,2,3,4-F b ROF /) v-4-
AWIFI/} 722 T R/ ]-5-FF YRS VE£(0.350 g, 80%) =157,
ESIMS, (M - H)-, m/z: 422,

(I#23)

TR2TH/ELNAE-[(4-{[(2S,4R)-2-X FI-1-FOEX=I-1,2,3,4-F b
SerOF /Y -4-ANITZ/}72ZIV)T I/ ]-5-FFYRVEH VER(0.
350 g, 0.82 mmol) B LU BEFTOITIRITHLN/A1-((28,4R)-4-((4-7 2
JT7ITZI)TI/)2-XFII-3, 4T Rax/ ) o-12H)-1 ) 7O/ V-
1-742(0.255 g, 0.82 mmol) BT, EfEFIaD TR1EBEHRICL T, LED
6k (0.290 g, 49%)787=,

ESIMS, (M + H)*, m/z: 715: 'H NMR (DMSO-ds &): 0.98-1.04 (m, 12H), 1.1
0-1.19 (m, 2H), 1.85 (t, J = 7.2 Hz, 2H), 2.20-2.29 (m, 6H), 2.53-2.6
1 (m, 4H), 4.08-4.14 (m, 2H), 4.72-4.73 (m, 2H), 5.83 (d, J = 7.89 Hz
, 2H), 6.58 (d, J = 8.99 Hz, 4H), 7.15-7.16 (m, 4H), 7.23-7.31 (m, 8H
), 9.50 (s, 2H).

[EHEfI61]

4-(((2S,R)-2-X FI-1-7aEF=ZII-1,2,3,4-F hSk ROF /) v-4-4
WIT X /)-N-(2-(3-(4-(((28%, 4R*)-2-A F N -1-TOEA =)-1,2,3,4-F b
ZerOF /Y -4-4I)TX/)72=IV)7 LA R)IFIIRVYIT IR
(lb&#61)

(T721)

SEFTOIRR2TELON1-{(28R)-4-[(4-TX /) 7z Z))F7 X /]-2-
XFIL-3,4-TeroFx/ Y o-1CH)-1 L} TR/ V-1-42(0.2 g, 0.64 mm
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[1103]

[1104]

o) BLUHEBEDtert-FTFI (-7 I/ TFI)AI/NNT—1(0.135 g, 0.84
mmol) ZTHF (6 mL) (CiB#Z L. DMAP(0.418 g, 3.43 mmol), N,N-q4 v 7OF
WIFNTIV(0.340L, 1.94 mo)BLPRNYKRISV%E0 CTHNZ., E
R TI0NRERE L. 70 CTAREIER L, RIGEEWMEKTHRL., BFEE
IFINTHE L, BREEZEKRES N DLTREL, BERETSZZ
&Y., tert-TFIL (2-(3-(4-(((28*, 4R*)-2- X F)L-1-FOEF = )L-1,2
AT RZEROF /Y U-4-MIV) TR /)T72ZIV)T LA R)ITFIV) AL
N — N OEERY(0.3 9) &7,

ESIMS, (M + H)*, m/z: 496

(IL#22)

TRITELNtert-TF I (2-(3-(4-(((2S*, 4R*)-2-X F)L-1-7 O =
W-1,2,3,4-F hSEROF /Y V-4 ) TI /)79 LA R)IF
WYANIRT— hOEERY (0.3 9)ZRWT, RfEflladTE2EBRRICLT
 1=(2-7 2 ) TFI)-3-(4-(((28% 4R*)-2- X F L -1-FOEF =)L, 2,3, 4-
FhSEROF /Y V4TI /)79 LT EBRIEOHERY (
0.2 9) %157,

ESIMS, (M + H)*, m/z: 396
(T#3)

TRR2TH/LNAI-(2-T7 X / TFIV)-3-(4-(((25% 4R")-2- A F)L-1-70O K

F=0-1,2,3,4-F v ROF /Y V-4 )T /)7zZII)ULT &
ERIEDEMRY(0.159 g) & BERH D TRTITH SN /4-{[(2S,4R)-2-X F )L
-1-7O0EFZ-1,2,3,4-F S ROF /Y v-4-A V1T 2/ Y REEE0
.125 g, 0.36 mmol) = FAWT, EFEFITbOTIEIEEHKICL T, {£EH61(0.0
49, 3T M—HFILINKI. %) =BT,
ESIMS, (M + H)*, m/z: 716; 'H NMR (DMSO-d;, &) 0.98-1.06 (m, 12H), 1.0
8-1.20 (m, 2H), 2.20-2.28 (m, 2H), 2.54-2.64 (m, 4H), 3.18-3.23 (m, 4
H), 4.04-4.10 (m, 1H), 4.24-4.30 (m, 1H), 4.67-4.77 (m, 2H), 5.67 (d,
J =7.6 Hz, 1H), 6.03 (t, J = 5.6 Hz, 1H), 6,55 (d, J = 8.8 Hz, 3H),
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[1105]

[1106]

[1107]

6.65 (d, J = 8.8 Hz, 2H), 7.07-7.10 (m, 3H), 7.14-7.19 (m, 3H), 7.23-
7.31 (m, 4H), 7.64 (d, J =8.8 Hz, 2H), 8.04 (s, 1H), 8.12 (t, J = 5.0

Hz, 1H).
[ZErEfI6m]
4-(4-(((2S,4R)-2-A FI-1-FOEF=)I-1,2,3,4-F Sk ROFx /) v-4
—AIVT IRV A IL)-N-(4-(((28, 4R*)-2- A F)L-1-TFO EF =11, 2,
34-ThZERAF /Y U-4-AN)T X /)72 ERSZ I U-1-HILRF
H3I K ({b&i6m)
(T721)

BEFIOIR2TELON1-{(2S, R)-4-[(4-FI /) 7z =) T I /]-2-
XFIL-3,4-TerOFx/ Y o-1CH)-1 N} TR/ -1-42(0.3 g, 0.97 mm
ol)ZTHF(10 nL)I3AME L. MU I FI 7 I (0.4 mL, 2.91 mmol) B LV
fRDtert-7FIL 4-(/O00AINKRZIV)ERS I V-1-HIKRFTS5— (0.2
4.9, 0.97 mmol) %0 CTHMA TEBTIGEREEMR L, RINESWEKTHE
MU, BFRTFILTHIE Lz, BEBEEEKRES M)V LTEEL, BE
BET 2 &IC&Y, tert-TFIL 4-((4-(((28, 4R -2- X F)L-1-FO EH
ZW-1,2,3,4-F hSeRAOF /Y U-4-A )T /)7 W) AILNEAIL
YERS I U-1-HIRF 5 — FOHEERY(0.15 9) 2157,

ESIMS, (M + H)*, m/z: 522.

(T722)

TIRIT/E O ctert-TFIL 4-((4-(((28, 4R)-2-X F ) -1-FOEF =)L -
1,2,3, 47 2 ROF /) Y U-4-AIV)T I /)72 ZIL)AIVINESAIL)ER
SUV-I-ANRFY S — NOMERM (0.3 9) ZBWT, EfefllanTiE2&
BRRIC LT, N-(4-(((28, 4R")-2-X F)L-1-FOEA =)-1,2,3,4-F kS Lk
FOF /) U-4-4IL)TI /)7 2ZW)VERSIV-1-AIKRFH IR B
BOMEERM 0.2 9) %157,

ESIMS, (M + H)*, m/z: 422,

(I#23)
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[1108]

TR2TR/ 5N N-(4-(((28% 4R*)-2-X FIL-1-TFOEF =)L-1,2,3,4-F b
SEROF/YV-4-AI)TI /)72 ERSIVU-1-AIKRFHI R
BERIBEDMERY (0.2 9) B L TSERDITRTTHE SN 7z4-{[(2S, 4R)-2- %
FI-1-FTREA=ZI-1,2,3,4-F hZROF /) v-4-AVI1T7 X /I REE
B£(0.2 g, 0.43 mmol) ZFA\WT, EfEFl1aD TR &BERICL T, {EE#6m (
0.06 g, 3TF2 h—#JLINKAL, 1%) 21571,

ESIMS, (M + H)*, m/z: 742: 'H NMR (DMSO-ds, &) 0.98-1.06 (m, 12H), 1.09
-1.20 (m, 2H), 2.19-2.28 (m, 2H), 2.53-2.64 (m, 4H), 3.43-3.52 (m, 8H
), 4.07-4.13 (m, TH), 4.20-4.26 (m, 1H), 4.72-4.75 (m, 2H), 5.74 (d,
J =8.0 Hz, TH), 6.54 (dd, J = 18.0, 7.2 Hz, 3H), 6.67 (d, J = 8.8 Hz
, 2H), 7.10-7.32 (m, 12H), 8.1 9 (s, 1H).

[SErEfI6n]

N-(4-(((287, 4R)-2-X FI-1-FaE4 = )I-1,2,3,4-F hSkE ROF /Y -
()T X /)7 2=)0)-2-(4-(4-(((2S,4R)-2-A FI-1-TOEAF =)L-1,2
B 4T hSEROF /Y VAT I /)72 =IV)-H-ES YV —IL-1-4
WIT7ERMT7I R (IE&H6N)

(T721)

BEFRTHOLNIIFIL 1-{(25,4R)-4-[(4-TOFE Tz =) T I /]-2-4
FI-3,4-YeROFx /) v-12H) -4} Fa/Y-1-32(0.212 g, 0.57 mm
ol) %, THF(20 mL)ITEME L. HROITFIL 2-(4-(4,4,5,5-FT b S A F -1,
3,2-IAFHAROZV-2-14)L)-H-ES YV —)L-1-4 L) 77— (0.2 g, 0
71 mmol), REEAH Y 9 £(0.363 g, 1.71 mmol) & & Pd(dppf)CL, (0.038 g
, 0.05 mmol)ZN%x. 80 CTICHFEE®R L, RIGEEMZKTHRL., K
BB TFII CTHE L, BHEBZEKIE S N DLTREL, BER
Lk, BONKBEREEHNSLIOAXKIS T4 — (X% /—=)/TvOaX
4 =0/100~6/94) TRHET DI &ICL Y. TFIL 2-(4-(4-(((2S, 4R)-2- X
FI-1-7OEA=-1,2,3,4-F k> RkOFx /) V-4-()V)7X /)7 =
W)-TH-ES YV —IL-1-4 L) 77— ~(0.130 g, 37%) %187,
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ESIMS, (M + H)*, m/z: 447,

[1109] (T#22)

[1110]

TRITELNAEIFIL 2-(4-(4-(((2S,4R)-2-X FI-1-TOEF =JL-1,2,
34-FhZEROF /Y U-4-1IV)T X /)7 z2IL)-TH-ES YV —IL-1-1JL
Y7 t7—h(0.076 g, 0.25 mmol) B LU SEHFTDOIIRE2TELSN/1-{(25, 4
R)-4-[(4-7 X /) 7x=ZI))T7 X /]1-2-XFI-3,4-TrkOF/ ") »-1(2H)-
ANy 7Fanv-1-%> (0.110 g, 0.25 mmol) ZFAW T, EfEHI6bD TFE2&
RAIC LT, {b&Y6n (0.050 g, 24%) %871,

ESIMS, (M + H)*, m/z: 710: 'H NMR (DMSO-ds, &) 0.98-1.05 (m, 12H), 1.11
-1.24 (m, 2H), 2.20-2.28 (m, 2H), 2.54-2.67 (m, 4H), 4.09-4.20 (m, 2H
), 4.70-4.75 (m, 2H), 4.90 (m, 2H), 5.92 (d, J = 7.67 Hz, TH), 6.03 (
d, J =7.67 Hz, 1H), 6.63 (dd, J = 18.85, 8.77 Hz, 4H), 7.15-7.18 (m,
4H), 7.23-7.32 (m, 8H), 7.71 (s, TH), 7.94 (s, 1H), 9.92 (s, TH).
[ZEHEfI60]

1-((28, 4R)-2- X F JL-4-((4-(1-(1-(4-(((2S, 4R)-2- X FIL-1-TO EA =)L~
1,2,3,4-7 v ROF /Y V-4 I)TI/)RVYYIAIL)ERY I V-4-4
W-MH-ESY—b-4-4 L) 72 =)L)T X /)-3,4-TeRkOx /1) -1(2H)-
A)7FanRv-1-> ({t&¥60)

(T721)

BEFRTHOLNLIFIL 1-{(25,4R)-4-[(4-TOFE Tz =) T I /]-2-4
FN-3,4-F ROF /Y U-1C2H)-4 )L} FO/8-1-4>(0.150 g, 0.40 mm
oD%, 1,4-TFFH @4 m)IBE L. mRO(-(1-(tert-7 FF ALK
ZIVERY D U-A-A)L)-TH-ES YV —Ib-4-4 L) RO VE£(0.142 g, 0.48 m
mol), FREEt ™ £ (0.392 g, 1.21 mmol), Pd(PPh,), (0.046 g, 0.04 mmol)
BFUKA L) ZEMA. 120 CTIFEE®R L. RIGEEWZKTHERL.
KEEHBIFILTHE UL, BRELRKRES NV LTEEL, BE
BELL, BONKEREENSL/OXMNIS 74— (BT F /BRI —
FI=3/T)THRET B EICLY, tert-TFIL 4-(4-(4-(((2S,4R)-2-X F )L
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[1111]

[1112]

-4 =Z-1,2,3,4-F S ROF /Y V41 V)T X /)T T Z)b)-
H-ES YV —=I-1-4 L) ERY I U-1-hIKRFSS5—h(0.065 g, 30%) %75
1=

ESIMS, (M + H)*, m/z: 544,

(T722)

IRITE LN tert-TFIL 4-(4-(4-(((2S,4R)-2-X FJI-1-TOEF =)L
-1,2,3,4-F b3 ROF /Y V-4-AI)T /)72 ZI)-TH-ESV —)L-1
A ERY T U-1-HIRFLZ— ~(0.065 g, 0.120 mmol) ZFAWT, E
FEFad TF22& BERRIC LT, 1-((2S, 4R)-2- X FJL-4-((4-(1-(ER 1) T -4
A IW)-TH-ES YV — -4 JL) 7 2ZIL) T X /)-3, 4~ Rkax /) v-1(2
H) -4 L) 7O/ -1-#4 > 18£8 (0.050 g, 87%) %#157=,

ESIMS, (M + H)*, m/z: 444,
(I#3)

TR2TELNI1-((2S,4R)-2- X FIL-4-((4-(1-(ER Y IV -4-A )L)-1H-
ESY—=I-4-4 )7 zZ))TI/)-3,4-YeRkax/ ) v-12H)-1 )7
O/8v-1-74 > 5215 0.080 g, 0.17 mmol) B L UPSEFNDIRITESN
7=4-(((2S,4R)-2-X F-1-FOE A =I)-1,2,3,4-F Sk ROF /) v-4-
AWV)T7 X/ )REEE0.057 g, 0.17 mmol) Z AT, EEHTaDITiR1EF
BRICL T, 1-((2S, 4R)-2- X F)L-4-((4-(1-(1-(4-(((2S, 4R) -2- X F JL-1-TF
AEAZIL-1,2,3,4-F S ROF /) U-4-( L) T I/ )RV A ) ER
)V V)-TH-ES YV —Ib-4-1 V) 72 =I)V)T X /)-3,4-Yk ROFx/
) U-1(2H) -4 ) Fas/8v-1-4(0.035 g, 27%) %1587,

ESIMS, (M + H)*, m/z: 764: 'H NMR (DMSO-d;, &) 0.99-1.06 (m, 12H), 1.17
-1.25 (m, 2H), 1.86-1.90 (m, 2H), 2.04-2.07 (m, 2H), 2.21-2.33 (m, 2H
), 2.55-2.67 (m, 4H), 3.06-3.10 (m, 2H), 4.14-4.23 (m, 4H), 4.40-4,42

(m, 1H), 4.71-4,75 (m, 2H), 6.00 (d, J = 7.89 Hz, 1H), 6.49 (d, J =
7.67 Hz, 1H), 6.66 (dd, J = 11,62, 8.77 Hz, 4H), 7.14-7.21 (m, 4H), 7
.23-7.31 (m, 8H), 7.68 (s, 1H), 8.03 (s, 1H).
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[1113]

[1114]

[=HEf16p]

1,17 -((28,2'S, 4R, # R)-(((1,4-Y 7 E /IR V-1,4-T AINKRZJ) E X (4,1-7
IZLY))ER(THRIAI)DERQ-XFI-3,4-T ROF /1) v-4,1(2
H -S4 ) ER(FanRv-1-%) (1b&46p)

SEFNOIRTITESN4-(((2S,4R)-2-X F)-1-TOEF =-1,2,3,4-
ThISeEROF /) U-4-IV)TI/)REEE (0.1 g, 0.29 mmol), B&
U, 4-TY7HEE(0.015 g, 0.15 mmol) #FBW T, EHefllad TR & BHIC
LT. 1t&#6p (0.035 g, 11%) %1871,

ESIMS, (M + H)*, m/z: 741: 'H NMR (DMSO-ds, &) 0.98-1.05 (m, 12H), 1.16
-1.24 (m, 2H), 1.73-1.75 (m, 2H), 2.18-2.27 (m, 2H), 2.54-2.62 (m, 4H
), 3.53-3.62 (m, 8H), 4.18-4.23 (m, 2H), 4.73-4.76 (m, 2H), 6.43 (d,
J =7.6Hz, 2H), 6.63 (d, J = 8.4 Hz, 4H), 7.13-7.19 (m, 8H), 7.24-7.
31 (m, 4H).

[ZEHEf16q]
4-(((2S,4R)-2-X FI-1-FOEA=I-1,2,3,4-F hSk ROF /Y V-4
W) T X J)-N=-(2-(4-(4-(((2S,4R)-2- X FI)L-1-TOEA Z)L-1,2,3,4-F b
SeEROF/YV-4-AI)T /)7 2Z))-H-ES YV —=)L-1-4 JL) T FI)
RV ZAT IR (ILEY6q)

(T#1)

SEH2THELNI1-((25,4R)-4-((4-TOFT7 =) T X /)-2-XF)L-3,
4-Te ROx/Yv-1CH)-4)L) F7a/>-1-4>(600 mg, 1.6 mmol), H&
Vtert-7FFI (2-(4-(4,4,5,5-F M5 A FIJ-1,3,2-Y A FHKRO S5 V-2-1
W)-TH-ES YV —JL=-1-4 JL) TF L) H /ST — b (650 mg, 1.93 mmol) % FA L
T. EfEFISkO TR ERBBFICL T, tert-TFIL (2-(4-(4-(((2S, 4R)-2- %
FL-1-TOEAZIN-1,2,3,4-F S RAF /Y V-4-A )T /)7 =
W-TH-ES YV —IL-1-4 L) TFN) AT — NOBRERMER, Bdh
THEBRMES ) ATNAS LA NITS T4 —(NTHV /BT FIL =
6/4~2/8) THEET BT & ICL Y, tert-TFIL (2-(4-(4-(((2S,4R)-2- X F
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[1115]

[1116]

[1117]

W-1-7OE4=Z)-1,2,3,4-F b3 ROF /) V-4 )V)TZ /)7 =)
)-TH-ES YV —Ib-1-A L) TFIL) AIL/NT — K (640 mg, 79%) &1F7=,
ESI-MS, (M+H)*, m/z: 504

(I#E2)

TRRITHE LN tert-TFIL (2-(4-(4-(((2S,4R)-2- X F)-1-TFOEF =
W-1,2,34-F b3 ROF /Y U-4-4IL) T /)7 z=))-H-ES V=L
“1=A )T FIV) A /NT— F (640 mg, 1.27 mmol) =B \WT. EFERFITkOT
R2E@E#RICL T, 1-((25,4R)-4-((4-(1-(2-7 X / T FIL)-TH-EZ V=)L -4
M) T TZIV)T I /)-2-XFI-3, 4~ RkOFx/ ) v-12H)-4 L) 70O
NU-1-4VOHERYE R/, BONHERMES Y AT NVASL2OT
NTST74—(/0AFRIVAL/ ALY ) —IL=10/0~8/2) THEET B &ITL Y.
1-((2S, 4R)-4-((4-(1-(2-7 2V ZTFN)-H-ES YV —)L-4-A L) 7T =) 7
T /)2-AFN-3,4-TveROF /Y U-12H) -4 L) T/ -1-7 > (440 mg
, 86%) &1§7,

ESI-MS, (M+H)*, m/z: 404,
(T#3)

TR2TELNEI-((2S,4R)-4-((4-(1-(2-7 X J TFIV)-H-ES YV —JL-4-
AT TZI)T I/ )-2-AFN-3, 4~V RkaOx/ ) v-12H)-1 L) Fan
v-1-72 (100 mg, 0.248 mmol) L VSEHFHIBDITIZ2THE LN /=4-((tert-
TRFVAILRZII)((2S,R)-2-A FI-1-TOEEF=Z)-1,2,3,4-F bS5 k&
FOF/ ) o-4-4I))T7 X/ )REEEL(109 mg, 0.248 mmol) = FAWT, =k
BlbD TFE3EABRIC LT, tert-TFIL ((28,4R)-2-A FIL-1-FOEA =L
-1,2,3, 47 hSk RkOx /Y v-4-1 ) (4-((2-(4-(4-(((2S, 4R)-2- XA F )L -
-7OEA=Z)-1,2,3,4-F b ROF /Y V-4-4 V)T X /)7 2=)b)-1
H-ES YV —=I-1-4 L) TFI) AINEAIN) 7 2 Z)V) BT — N DBERK
(200 mg) %157,

ESIMS, (M+H)+, m/z: 824,
(I#24)
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[1118]

TiR3THESNztert-TFIL ((25,4R)-2-X F)L-1-TOEF =)L-1,2,3,4-
FhZEROF /) U-4-4 L) (4-((2-(4-(4-(((2S,4R)-2- X F)L-1-7FO ¥
FZ-1,2,3,4-F 5 ROF /) v-4-4)L)TX /)7 Z)V)-H-ES Y
=== IV ZFIL)ANNREAIV) 7 2 ZIL) AT — N OFERK(200
mg) & FAWT, EREFITKkOIRE2E BHRICL T, (bEWM6aDHEENRMEFT,
B oMY & HARHPLC (0. 05%TFAKIAMR/ 7t h = k1) JL=5/5~3/7) T
BEYT DI EICELY. {EEM6q (18 mg, 2TF ~—4 JLINER10%) %187,
ESI-MS, (MtH)*, m/z: 724. 'H-NMR (CDCly) &: 1.12-1.18 (m, 12H), 1.21-1
.34 (m, 2H), 2.32-2.44 (m, 2H), 2.53-2.62 (m, 2H), 2.62-2.72 (m, 2H),
3.90 (q, J = 5.3 Hz, 2H), 4.18-4.26 (m, 2H), 4.39 (t, J = 5.4 Hz, 2H
), 4.94 (d, J =5.9 Hz, 2H), 6.60 (d, J = 8.6 Hz, 2H), 6.64 (d, J = 8
.6 Hz, 2H), 6.83 (t, J = 5.4 Hz, 1H), 7.14-7,22 (m, 5H), 7.27-7.33 (m
, 5H), 7.56 (s, 1H), 7.62 (d, J = 9.1 Hz, 2H), 7.76 (s, 1H).
[SEEHI7al

3-((1R, 4r)-4-(((2S,4R)-2-X FI-1-FOEA = I-1,2,3,4-F hSk ROF
IV -4~ )V)T 2 /) oantty-1-AILRFY I R)-N-(4-(((2S, 4R) -
2-XFIN-1-TOEA=ZI-1,2,3,4-F RS RkOFx /) ) U-4-A )T X /)7
T TEFTVV-1-ALRFH I R (1bEHTa)

(T721)

tert-7FI PEFIU-3-4JILAIN/INT—1(0.218 g, 1.05 mmol) ZTHF(1
0 mL)ICIAFEL., 0 CTNN-U4 Y 7OELIFILTI(0.70 mL, 4.04 mmo
1) & & U'DMAP(0.049 g, 4.04 mmol) ZiN%. 0 CTHREFEH L. RIGEE
PSR RZRS (012 g, 0.40 mmol)ZANZ. 0 CTTIOLRIFEL L. SEH
TTRLNN-{(25,4R)-4-[(4-F X/ 7)) T I/ ]-2-XF)L-3,4-TV k&
RO/ ) >-12H) -4} FOnx>-1-4>(0.25 g, 0.81 mmol) Zh0X. 65
CTTIFEER L, RIGEEYICKENMA. BFERTFI C3EHE L, B
BEEMBAMBIRKTIHEL., BKBEF N D LTEEL, BERMEL .
BoNLBREESYASNASLIOR NS 74— (BRI —FIL/BFEET
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[1119]

[1120]

[1121]

FU=1/1)TEETZZEICLY, tert-FTFIL (1-((4-(((2S, 4R)-2- X FJL-
-7OEA=Z)-1,2,3,4-F b5 ROF /)44 )T /)7 Z)A
WINEAIV)TEFI-3-14 L) HIL/NT— ~(0.150 g, 36%) =157

ESIMS, (M+H)*, m/z: 508. 34,

(T722)

TRRITELNtert-TFIL (1-((4-(((2S,4R)-2-X F)L-1-FOEF =)L~
1,2,3,4-Fh2EROF /Y V-4-AIV)T /)72 ZIV)AIVINESAI)TE
FIUB-AI)ANNT =K (0.1 g, 0.20 mmol) ZFBWT, EfEHITkdIFE2
ERBRICL T, 3-7 3 /-N-(4-(((2S,4R)-2-X F)L-1-FOEF =)-1,2,3,4
-FhSEROF /) UA-AIV)TI)) 722V TEF I U-1-AIRFY
TR MY 7ZILAOBESIR(0.085 g, 83%) &5/,

ESIMS, (M+H)*, m/z: 408.36

(T#23)

T2TELNRLI-T I /-N-(4-(((2S,4R)-2- X F)L-1-FOEA =)L-1,2,3
VAT RSEROF /Y44 T I /)72 IV)TEFIV-1-AILKRF
HIR MY ZIAOBERE0.099 g, 0.19 mmol) B LUVBEFNITE LN
(1R, 4r)-4-(((2S,4R)-2-X F)L-1-FOEA =Z)-1,2,3,4-F S ROF /
Jo-4-A )T X))o anFtyr-1-hJLRE£0.06 g, 0.17 mmol) %
WT. EREFIbOITE3EEHRICL T, b&EHT7a (0.035 g, 27%) %157,
ESI-MS m/z: 734.40 (M + H)*: 'H-NMR (DMSO-d;, §): 0.81-0.83 (m, 1H), 0.
94-1.06 (m, 13H), 1.08-1.18 (m, 2H), 1.33-1.44 (m, 2H), 1.73-1.78 (m,
3H), 1.91-2.17 (m, 4H), 2.19-2.27 (m, 1H), 2.52-2.61 (m, 5H), 3.41-3
.50 (m, 1H), 3.69 (dd, J = 8.39, 5.34 Hz, 2H), 4.06-4.12 (m, 3H), 4.3
4-4.42 (m, 1H), 4.59-4.77 (m, 2H), 5.74 (d, J = 7.63 Hz, 1H), 6.55 (d
, J =9.16 Hz, 2H), 7.13-7.17 (m, 4H), 7.22-7.29 (m, 5H), 7.48-7.50 (
m, 1H), 8.05 (s, 1H), 8.35 (d, J = 6.71 Hz, TH).

[SEHEHITb]
1-((28%, 4R*)-2- X F JL-4-(((1R, 4r)-4-(2-(4-(((2S,4R)-2-A F)L-1-T O ¥
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[1122]

F=)-1,2,3,4-F v ROF /Y V-4-4 )T /)7 T=))-56,7,8-
FhSEROA ISV, 2-]ES T U-T-HILRZIL) S ONF L) TS
/)-8, 4-YeROx/ Y -1CH)-1)L) TR v-1-F > ({bEHTb)
EHEFIFDITFRITRH SN 1-((2S, 4R)-2- X F)L-4-{[4-(5,6,7,8-T kS &
FOq4 I 4VI[,2-a]ES T v-2-4)L) 7z =)V]1T7 X /}-3,4-Y FOF/
) >=12H) -4 L) O/ -1-F V1G85 (0. 100 g, 0.22 mmol) & L WBELF|
NOIRE2TE SN (IR, 4r)-4-(((25% 4R*)-2-X F)L-1-FOEF =I)-1,2,3
AT RS ROF /) ) U-4-A4IV)T I /)T7anFy-1-AIL RV BEE(0.0
76 g, 0.22 mmol) #FB\WT, EMEFIbO TIZ3EEHICL T, {L&H7b (0.03
79, 22%) %187,
ESIMS, (M + H)*, m/z: 742: 'H NMR (DMSO-ds, &) 0.83 (d, J = 9.78 Hz, 1H
), 0.92-1.08 (m, 12H), 1.14-1,32 (m, 3H), 1.34-1.52 (m, 2H), 1.66-1.8
1 (m, 2H), 1.90-2.06 (m, 2H), 2.11-2,30 (m, 2H), 2.55-2.75 (m, 6H), 3
.41-3.51 (m, 2H), 3.81-4,08 (m, 4H), 4.09-4.22 (m, 1H), 4.56-4.85 (m,
4H), 6.03 (d, J = 7.6 Hz, TH), 6.63 (d, J = 8.58 Hz, 2H), 7.15-7.31
(m, 8H), 7.42-7.54 (m, 3H).
[EHEf7c]
N'=((1R, 4r)-4-(((2S,4R)-2- X FIL-1-TOEF =)-1,2,3,4-F b S ROF
JN)U-A-A V)T /) oanF i) -N-(4-(((2S,4R)-2- X F-1-7O ¥
F=-1,2,3,4-F S ROF /Y V-4 )T /)7 TEFIY
-1,3-TAIRFH IR (lbEHTc)
BEFOTEONE1-((2S,4R)-4-(((1r,4R)-4-F X /L O~NFIIN) T 3
J)-2-AFIJ-3,4-Fb ROFx /) v-1C2H)-1 L) Tanv-1-4 v —igfgis
(0.106 g, 0.28 mmol)%ZDMF(3 mL)(ZiAfZ L. DMAP(0.084 g, 0.69 mmol), b
JIFILTZI(0.15 mL, 1.10 mmol)$ & TVCDI(0.044 g, 0.28 mmol) ZA0Z
. 85 CT1 HEIRE#®E L, RIWNEEYICERESLI10eD TE1 TR SN 7N-(4-(
((2S,4R)-2-X FI-1-FOEF=I)-1,2,3,4-F hSkb ROF /Y v-4-1 L)
TI/))7ZWTEFIVVU-3-AILRFHI R M) 7ILAOEBRIEOHEE
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[1123]

B4 (0. 140 g) DDMFER (1 mL) ZA0 A, 85 'CTI16 BFREIEIR L. RIGRESE

W IKKICHIRL, BT FIICTHE L, BRBEEZKS L CHEMRIREK

TH&EL. BB N DLTEEBL, REBE L, BOoNLEELY

FEHPLC(10 mmol/LERER 7 >~ E =0 LJKAB/ 7 b= K1) JL=60/40~10/90)
TRETDIZEICEY., EEWTc (0.070 g, 35%) 157,

ESI-MS m/z: 734,51 (M + H)*: 'H-NMR (DMSO-ds, §): 0.81-0.83 (m, 1H), 0.
93-1.22 (m, 18H), 1.70-1.77 (m, 3H), 1.87-2.01 (m, 2H), 2.06-2.29 (m,
2H), 2.52-2.62 (m, 4H), 3.34-3.48 (m, 3H), 3.83-3.90 (m, 4H), 4.07-4
.17 (m, 1H), 4.58-4.77 (m, 2H), 5.91 (d, J = 7.87 Hz, 1H), 6.06 (d, J
= 7.87 Hz, 1H), 6.59 (d, J = 8.82 Hz, 2H), 7.15-7.31 (m, 9H), 7.48-7
.50 (m, 1H), 9.63 (s, 1H).

[ZEHEfI7d]

0-((1R, 4R)-4-(((2S%, 4R*)-2-X F)L-1-FOEF =)-1,2,3,4-F h Sk kO

FIVU-A-4I)T ) raO~NFIIL) (2-((4-(((2S,4R)-2- X F)L-1-7F
AEA=)-1,2,3,4-F S ROF /YDA V)T I))T7ZW)TI)
)2-F XYV IFN)ANNEFAI— L (LEWTI)

(T#1)

SERNIOIRITHLONA1-((25,4R)-4-F X /-2- A FIJ-3,4-Y RO F
J Y u=-1H)-q L) POy -1-(2.01 g, 9.21 mmol)%& X4/ —)L(20 m
LICEEL, &-eROx>>rOnFHr-1-4>(1.58 g, 13.8 mmol), >

7 JKFIERIEF NI L(1.78 g, 28.3 mmol) & & OEEEL(2.64 mL, 46.0
mmol) AN X T. 50 CTIGAEIRS Lc. RINEEWEKEILTF M) D LK
BR(G mol/L)THFIL, KEBAZ -7 OOKRILATHE L. BEE% EKIRE
FTE)DLTEREL, BERRELE, BSO5NEEZYMEHPLC(10 mmol/LE

RKEB TV EZ LKA/ T b= M) JL=75/25~T70/30) TR T 5 &Il &
Yo 1-((28 4R)-4-(((1r, R)-4-£ ROF O IONF V)T I J)-2-4AF
V=3, 4~ ROx/ Y r-12H)-1)) 7O/ r-1-4>(1.30 g, 45%) B LV
1-((28, 4R)-4-(((1s5,48)-4-E FOF > > /ONFIIV) T X /)-2- XA F -3
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[1124]

[1125]

[1126]

[1127]

VAT eRaF ) v-1CH)-4 L) 7O y-1-42(1.39 g, 48%) %187,
1-((28, 4R)-4-(((1r, 4R)-4-E ROF L IV ONF )T I/ )-2-A F)L-3
A-TeROF /Y U-1CH) -1 ) Fansy-1-F v

ESIMS, (M + H)*, m/z: 317; 'H NMR (CDCl,, &) 0.85-0.98 (m, 2H), 1.01-1.
13 (m, 6H), 1.16-1.43 (m, 4H), 1.88-2.09 (m, 4H), 2.18-2.34 (m, TH),
2.46-2.74 (m, 3H), 3.53 (dd, J = 12,4, 4,4 Hz, 1H), 3.61-3.73 (m, 1H)
, 4.76-4.91 (m, 1H), 7.04-7.16 (m, 1H), 7.18-7.27 (m, 2H), 7.42-7.48
(m, TH).

1-((28%, 4R*)-4-(((1s,48)-4-£ ROF > >/ ONFIIV) T I/ )-2- %X F)L-3
JA-ve ROx /) U-1CH) -1 ) Tany-1-4 v

ESIMS, (M + H)*, m/z: 317; 'H NMR (CDCl, &) 0.87-1.04 (m, 1H), 1.06-1.
14 (m, 6H), 1.58-1.89 (m, 8H), 2.27 (ddd, J = 15.4, 8.0, 8.0 Hz, 1H),
2.46-2.65 (m, 2H), 2.76-2,87 (m, 1H), 3.52 (dd, J = 12.0, 4.0 Hz, 1H
), 3.81-3.98 (m, TH), 4.78-4.96 (m, 1H), 7.10 (d, J = 6.8 Hz, 1H), 7.
21-7.33 (m, 2H), 7.48-7.58 (m, 1H).

(I#82)

SEFIOITRITELNI1-{(25,4R)-4-((4-7X /7)) T I J)-2-4
FI-3,4-YeROFx /) v-1(2H) -4 L) Fa/8v-1-73 (150 mg, 0.485 mm
o) BLUTHARD (tert-T X HIARZIL) T ) 2> (102 mg, 0.582 mmol)
HRWT, EREFTbDITREIEBHRICL T, tert-FFIL (2-((4-(((2S, 4R)-2
“AFN-1-FOEFZIN-1,2,3,4-F S ROF /Y U-4-1IV)T /)7
TZI)T I /)-2-FFYVITFIL) AT — (227 ng, 100%) ==F7=,
ESIMS, (M + H)*, m/z: 467
(T723)

TR2TEONctert-TF I (2-((4-(((28,4R)-2-A F)-1-FOEA Z)L-
1,2,3,4-F 5 RAF /Y V-4-A V)T I /)T ZIW)TI/)-2-FFV
IFIN)AIIINT— (227 mg, 0.486 mmol) %= WT. EiEFlaDTE2EH
BRICL T, 2-7 3 /-N-(4-(((2S,4R)-2-X F)L-1-FOEF =)-1,2,3,4-F
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[1128]

[1129]

RSeEROF/YV-4-AV)TI/)T72Z)V)TPEMNT IR EEIE(96 ng,
100%) %15 7=,

ESIMS, (M + H)*, m/z: 367

(T724)

TIRITESNEI-((25, 4R)-4-(((1r, 4R)-4-E ROF S/ OANFIIL) T
2 /)2-AFIN-3 4~ ROx /) v-12H) -1 ) 7O/ -1-4 > (50.8 m
g, 0.161 mmol) ZDMF(1 mL)IT3BAEL. MU FILFI(0.112 mL, 0.803 m
mol), DMAP(49.0 mg, 0.401 mmol) B LU, 1" -FAANLKRZILIA IHF YV —
JL(28.6 mg, 0.161 mmol)ZHNA T, EERTIFEREE LA, RINEEWICT
RATEOLNR2-7 I /-N-(4-(((2S,4R)-2- X F)L-1-FAEH =)L-1,2,3, 4-
FhoeEROF/YD-4-A)TZ/)722I) TN IR BEEIR(70.6
mg, 0.193 mmol)ZpNZ. 70 ‘CTISEGRAEH L, RIVESYZ M REEK
RT MY LKBRTHERL., KEELEBIFII THELE, BBEEEK
WEF M) D LTEEL, RERELL, BONALFREEMAEHPLC (10 mmol
/LERBTVEZYLKAER/ 7t =~ JL=55/45~50/50) THEHET 2 &
ICk Y., L&¥T7d (16.1 mg, 14%) #1571,

ESIMS, (M + H)*, m/z: 725; 'H NMR (CDCl,, &) 1.03-1.48 (m, 18H), 1.90-2
.43 (m, 6H), 2.47-2.69 (m, 4H), 2.70-2.82 (m, 1H), 3.44-3.61 (m, 1H),
3.77-3.89 (m, 1H), 4.09-4.23 (m, 1H), 4.34 (d, J = 5.2 Hz, 2H), 4.78
-5.04 (m, 2H), 5.19-5.45 (m, 1H), 6.60 (d, J = 9.2 Hz, 2H), 6.94-7.35
(m, 9H), 7.42-7.55 (m, 1H), 7.80 (brs, 1H).

[EMEHITe]

(1R, 4R)-4-(((28*, 4R*)-2- A F)L-1-TFOEA =)L-1,2,3,4-F bk ROFx /
Do-4-4 V)T /) vanFiib (2-((4-(((28,4R)-2-X F)L-1-7OE
AZN-1,2,3,4-F S ROF /Y V-4-( V)T I /)T TZIW)T I /)-2-
FHEYIFI)AIINT— K (IbEHTe)

(T71)

EREFITdD TR TH SN =1-((25, 4R)-4-(((1r, 4R)-4-L RO F oo 40
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[1130]

[1131]

ANFUIVTZ/)2-XAFIIN-3, 4T RkOFx/ ) v-12H)-4 L) 7O/ V-1~
Z>(50.8 mg, 0.161 mmol) BLTTFI )+ — b 1EELIE (33.0 mg, 0
.237 mmol) ZFAWT. EREFI7cERBICL T, TF I ((((IR,4r)-4-(((2S,
R)-2-AFN-1-FOEAZ)-1,2,3,4-F hSEROF /Y -4-4)L)T X

) oanFoIV)AFO)AINKRZN)TY) 2 F— M (55.8 mg, 69%) % 1§57

ESIMS, (M + H)*, m/z: 446,

(I#&2)

TRITELNLZIFIL ((((IR, 4r)-4-(((2S%, 4R")-2- XA F I -1-FOEAF =

W-1,2,3,4-F b ROF /Y V-4-4)L)T I /) 7O~NFII)FFY)

ANKRZI) T ) o F— K~ (55.0 mg, 0.123 mmol) &ZTHF(1 mL) (AR L. B Y
LMY XFITS ) S5—(55.3 mg, 0.431 mmol) A HNX., 50 CT5. 5AGR
Bl RINEEYERERELL, BONKLEEEMF( al) ISEREL. N,
N-24 Y 7OENLITFILTI(0.107 nl, 0.615 mmol), COMU(79.0 mg, 0.1
85 mmol) B KUV BSERTDITIRITHSLN/1-((2S,4R)-4-(4-7X /7 =)
YT R/ )2-AFII-3,4-TerkaFx/ ) U-12H)-1 L) TO/Rv-1-74 > (38,
1 mg, 0.123 mmol)ZHIZA T. ERTISREER L. RINEESY %MK EE
KERFMI)DLKBBRTHRL, KEEZHBRIFITHE L, BRELE

KB~ T2 O LTEEL, BERELL, SOoNLEEZBAEHPLC(I0 m
mol/LEREET ¥ E = LKEK/ 7 b= K1 IL=0/40~50/50) THEET 2 T
EickY., b&Te (18.3 mg, 21%) %157,

ESIMS, (M + H)*, m/z: 709; 'H NMR (CDCl,, &) 0.82-0.99 (m, 2H), 1.03-1.
56 (m, 14H), 1.91-2.15 (m, 5H), 2.18-2.42 (m, 2H), 2.45-2.80 (m, 5H),
3.51 (dd, J =12.0, 4.0 Hz, 1H), 3.83 (d, J = 3.6 Hz, 1H), 3.97 (d,

J =6.0 Hz, 2H), 4.08-4.22 (m, 1H), 4.58-4.75 (m, 1H), 4.78-5.03 (m,

2H), 5.40 (brs, 1H), 6.60 (d, J = 9.2 Hz, 2H), 7.01-7.36 (m, 9H), 7.4
3-7.51 (m, 1H), 7.85 (brs, 1H).

[SErEHI7]
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2-((4-(((2S,R)-2- A F)-1-FOEF=Z)-1,2,3,4-F kS RkOx /1) -
()T /)TTZII)TI/)-2-FFYIFI ((IR, 4R)-4-(((2S, 4R)-2-
AFIN-1-FOEA=ZI-1,2,3,4-F 5 ROF /) ) U-4-4IL)TI/))>Y
ANF V) AINT— K (BEYTT)

(T721)

)= IEEXFIL(O0.2 g, 2.22 mol)BLTVE) 2> (0.35 mL, 4.44 mmo
DEY 7O0O0X4 G al)ISAEL,. 0 CT, /700FB4-— b0 7 = = )L(
0.492 g, 2.44 mmol) AN Z. F=ET2 BB L. RINEEYWEKICHER
L. BFRTFILCHIH L, BEBEA KB LI THNBIEKTHESE L. EKRK
BT RNYDLTEREL, BRERBHELL, BONEEREEYATIVAT LY
AY NS 74 —(BHMI—FTI)V/EBR T F)1=85/15) CRET S &L Y,
AXFI 2-((A-=hO7z /FI)VALKRIIVAF2) 7T — FOBEERY
(0.405 g) %157,

ESIMS, (M + H)*, m/z: 256.17.
[1132] (T#22)

BEFITELN1-((2S,4R)-4-(((1r, 4R)-4-F I /o 7O~NF )T I
J)=2-AFI-3,4-T e ROFx /) U-12H) -1 )L) Tanv-1-F > ZigfE
(0.15 g, 0.39 mmol), LTIV T FINTZI(0.27 mL, 1.94 nmol) %Y
AOxX&>@m)ICE#EL. IRITHELONAEXFI 2-((-=hOTx/ F
NVANKZIVFF )T T — hOHEERY(0.148 9) ZMNA. EERT2 B
BiE# L, RISEEYMEREREL. SohEEREEZEEASL/O07
574 —(FtrZM)IL/K=40/60-60/40) THEETZZ &1L Y. 3-((IR
JAr)-4-(((2S, 4R)-2- X FI-1-TOEF Z)-1,2,3,4-F hSE ROF/ ) v
A=A W)T X))V IAANFIIVFFYY Y T U-2,4-TF (0,090 g, 58%)
=57,

ESIMS, (M+H)*, m/z: 400.27.
[1133] (I#23)
TR2THELN3-((IR, 4r)-4-(((2S,4R)-2-X F)L-1-TOEF =)L-1,2,3,
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[1134]

[1135]

A~F RS ROF/YU-4-AII)TI/)ooONFIN)FTFHY ) D U-2,
4-TF > (0.09 g, 0.21 mmol) ZFAWT, EfEFIR2IOTIR2EBRKICL T, 2-(

(((1R, 4r)-4-(((2S,4R)-2- A F-1-TAEF =)L-1,2,3,4-F h Sk ROF
IV IV)T /) oanFIIL)AIVINES V) A F 2 )BEEEOHEERK
wmO.11 9)&=B .

ESIMS, (M + H)*, m/z: 418.33.

(T724)

TR3TESN2-((((1R, 4r)-4-(((2S, 4R)-2-X FI-1-TOEF =ZJL-1,2,
3J4-FhZeROF/)VU-4-4IV)TI/)2oANFIIL)AIVINEAIV)F
FO)BEBOBERY0.11 9). BLUSEHTTESN1-{(2S, 4R)-4-[ (4-
PI)T7TZW)TI/]2-AF)-3,4-e ROx/ ) v-12H) -4 )} 7O
IN=1-42(0.055 g, 0.18 mmol) ZFAWT, EfEFINaDIRIEBHRICLT
. 1b&TF (0.038 g, 30%) %1571,

ESIMS, (M + H)*, m/z: 709.49. 'H NMR (DMSO-ds;, &): 0.80-0.83 (m, 1H), 0.
93-1.04 (m, 12H), 1.11-1.24 (m, 5H), 1.80-1.96 (m, 5H), 2.07-2.29 (m,

2H), 2.51-2.62 (m, 5H), 3.20-3.28 (m, 1H), 3.44 (dd, J = 11.32, 2.98
Hz, 1H), 4.07-4.17 (m, 1H), 4.46 (s, 2H), 4.64-4.73 (m, 2H), 5.92 (d
, J =7.87 Hz, 1H), 6.60 (d, J = 8.82 Hz, 2H), 7.15-7.30 (m, 10H), 7.
47-7.49 (m, 1H), 9.58 (s, 1H).

[EHEfI79]

2-(((1R, 4R)-4-(((2S,4R)-2-X FI)L-1-FOEA =) -1,2,3,4-F kS RO
FINDUA-AI)T /) oO~nFIIV)T X/ )-N-(4-(((2S,4R)-2- X F )b
-1-7O0EFx=-1,2,3,4-F NS ROF /) Y U-4-4 )T X /)72 =I))
FFYV—I-4-HILERFH IR ({LEWT9)

(T721)

SEFOITELNLI-((2S,4R)-4-(((1r, 4R)-4-T X ) AANF V)T X
J)-2-XFI-3,4-Ye ROx /) v-1CH) -1 L) FTOny-1-F v ZiEEE
(200 mg, 0.515 mmol)ZK(1 mL) (TAEEL. T VERAY) D L(45.9 mg, 0.
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[1136]

[1137]

[1138]

566 mmol) ZANZ70 CTHRRIEH L, RINEEWMEZERITHIEL., /0O

ORIV L T2EHE Lz, BEAMBY /XU LTEBL, BERET 2
&k Y, 1-((1R, 4r)-4-(((2S,4R)-2- X FJL-1-FTOEA =)L-1,2,3,4-F
RSEROF/YD-4-AI)TI /) oA~NFII)T L 7 ORER(185

mg) & 157,

ESI-MS, (M+H)*, m/z: 359.

(T722)

TRITESNREI-((IR, 4r)-4-(((2S,4R)-2- X F)L-1-TOEF =JL-1,2,3,
~F RS ROF/YU-4-A )T /)2oO~NFIN)D LT ORERYI(
185 mg) AW T, EMEFISaD TE2&BEHKICLT. TFI 2-(((1R,4r)-4-((
(2S,4R)-2-A F)-1-FOEF=I-1,2,3,4-F hSE ROF /) v-4-1))
TINNDoONFII)T I/ )AFH Y —Ib-4-hIRF 5 — MOHEER
# (100 mg) & 157=,

ESI-MS, (M+H)*, m/z: 455,
(I#3)

TRR2TR/ LN FIL 2-(((1R, 4r)-4-(((2S,4R)-2-X F)L-1-FOEA =
W-1,2,3,4-F b ROF /)44 )V)TI /) yO~NFII)T I /)
FFYY—I-4-ANKRFS S5 — NOEERM (70 mg) ZTHF (1 ml) IT7ERR L.
AVSYL MYXAFILSS ) S5—8(39.5 mg, 0.308 mmol) & INA CERTIE
BiIRE L, RINEEWERERET 22 &I1IC&Y. 2-(((1R,4r)-4-(((2S, 4
R)-2-XFII-1-TOEF=)-1,2,3,4-F b ROF /) V-4-A4 )T/
Y)Y OANFUIVT I )T FH YV —I-4-HII RV BBOHEERY (60 ng) %15
1=
ESI-MS, (M+H)*, m/z: 427.

(T724)

TFE3ITELNL2-(((IR, 4r)-4-(((2S,4R)-2-X F)L-1-TFOEF =)L-1,2,3
AT RSEROF /Y U-4-AIV)TI /) IONFVIT I ) )AFYY
—I-4-H IRV EEOMEMRYI (60 mg) & BEFTTIZ3TH/ SN 1-{(28,4R)-
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L4772 /72T /]-2-XF)I-3, 4T rkOFx/ ) v-12H)-1 )L
} 708y -1-4>(52.2 mg, 0.169 mmol) &\ T, EREHIbDTE3E A
LT, bEMTIOBERDE R, B 5NIRBERY) % WAEHPLC (0. 05%E
RERT Y EZ 0 LKA/ T M= M) )= 55/45~50/50) THEEL T 2 Z &I
LY. bEWT9(4 mg, 4ATFE N —HILINEKA)) =157,

ESI-MS, (M+H)*, m/z: 718. 'H-NMR (CDCly) &: 1.07-1.18 (m, 12H), 1.22-1
.43 (m, 4H), 2.01-2.16 (m, 2H), 2.19-2.43 (m, 4H), 2.48-2.78 (m, 6H),
3.52-3.67 (m, 2H), 3.76-3.85 (m, 1H), 4.12-4.21 (m, 1H), 4.49 (d, J
= 7.7 Hz, 1H), 4.56 (s, TH), 4.83-5.00 (m, 2H), 6.63 (m, 3H), 7.08-7.
22 (m, 4H), 7.27-7.33 (m, 3H), 7.49 (m, 3H), 7.75 (s, 1H), 8.44 (s, 1
H).

[1139] [Z=HEfI7h]

N-((3-(((1R, 4r)-4-(((2S,4R)-2- X F)L-1-FOEA =)L-1,2,3,4-F S &
RAF /) YUV-A4-AI)TI/)VIAONFUIVIT I ) )F 514 0-3-1 1) %
FIL)-3-(4-(((2S,4R)-2- A FIL-1-FOEA Z)-1,2,3,4-F h S ROF /
Vo-4-4 )T 2 /)7z=)) 7OV TI R ({E&HTH)

(T#1)

SERFIITH/ON1-((2S,4R)-4-(((1r, 4R)-4-F7 I /2 /O~NF V)T =
J)-2-XFN-3,4-Ye ROF /) v-1CH) -1 L) Fanv-1-F v —iEEEE
(50 mg, 0.129 mmol)ATHF(T mL)ICREB L. NN-O4 Y 7O IFILT I
>(0.090 mL, 0.515 mmol)BLV3-(=bAXFL V)T FE45 2 (16.30 mg,
0.142 mmol) %0 CTHA. ERTOOEBIEHR L. RISESY %8R\
TYVEZDVLKBRTHERL, KEZ/7OORIATHELEL, BREZE
KRB~ T2 D LTRIEL, BERELTTEONLEEEZY ) ATIVAS
LAY NS 74— (OARIVL/AH ) —IL=95/5~80/20) THEHT 3
s F Y. 1-((2S,4R)-2- A F ) -4-(((1r, 4R)-4-((B3- (= b OX FI) T F &
HUB-AI)TI /) IA~NFIIL)T I /)-3,4-TYRkOFx/ ) v-1(2H)-
AIV) 7O/ -1-%>(28.9 mg, 52%) =157,
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[1140]

[1141]

[1142]

ESIMS, (M + H)*, m/z: 431,
(T722)

TRITESNEI1-((2S,4R)-2- X FJL-4-(((1r, 4R)-4-((3-(= F A X F )
FFEHSV-3-4I)TI /) oaAnFo)T I /)3, ROF /) -
1(2H) -4 JL) 7O/ -1-7 > (28.0 mg, 0.065 mmol) ZFEWT, SEFNTOLT
FR2EABRICL T, 1-((2S,4R)-4-(((1r, 4R) =4~ (B~ (P I / A FIV)F Ft 4
V3-AI)TR/)oanF )T R/ )2-AFIN-3,4-T e kOFxF )y
-1(2H) -1 L) T/ -1-7 2 (20.9 mg, 80%) =157,

ESIMS, (M + H)*, m/z: 401,
(I#&3)

SEF2TH/OLONEZIFIL 1-((25,4R)-4-((4-7OET7 T ZI) T X /)-2-X
FI-3,4-Ye ROF /) v-1(2H) -1 L) FO/8>»-1-74 > (311 ng, 0.833 mm
ol) &ZTHF (5 mL)IRME L. BERR/SS5 T 46 (37.4 mg, 0.167 mmol), SPhos(13
7mg, 0.333 mmol) BLU3-T hF2-3-AFV 7 OINESHTOI R(0.50 m
ol/L THF}&#R, 3.33 mL, 1.67 mmol) ZHNZA. FRT225EIEH L7z, RINE
BYMERINIBLET VY EZVLKBBRTHERL., KELZFBRIFITHELE
o BREZEKMBY /RO VALTREL, BERBELL BOoNLEEZ
SVATNAS LAY NI ST 4 — (BRI FIL/A~NTH 0=1/9~3/1) T
W EILEY, TFIL 3-(4-(((2S,4R)-2- X FI-1-TOEF =)-1,2,3
AT RSEROF /Y U-A-A ) T2 /)72 2))F O/ T— (95.6 mg
, 29%) &5 7,

ESIMS, (M + H)*, m/z: 395.
(I7E4)

TR3ITH/LNLIFIL 3-(4-(((25,4R)-2-X F)L-1-FOEA =I)-1,2,3,4
-FhZeROF /Y V-4-4)) T2 /)7 =)L) 7O/ T— 1 (95.0 mg,
0.241 mmol) ZFWT. BEHFNOIFR6E BERIC L T, 3-(4-(((25,4R)-2- %
FI-1-7OEA=-1,2,3,4-F k> RkOFx /) V-4-()V)7X /)7 =
W) TR VB OMEER(90.0 ng) 2157,
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ESIMS, (M + H)*, m/z: 367.
[1143] (T#25)

TR2THELNE1-((2S,4R)-4-(((1r, 4R)-4- (B~ (F I/ XA F )X FEH v
ST I)VIANF YT I/ )-2-XF)I-3,4-J ROF /1) V-1
(2H) -4 ) 7O/ v-1-74>(18.4 mg, 0.046 mmol) B LV ITIRITHR SN 3-
(4-(((2S,4R)-2-A FI-1-FOEX=I-1,2,3,4-F kS ROF /) v-4-
AT /)T7 =) FTORVEEOBERY(16.3 mg) ZFAWT. EhEFIb
DOIRIEBRICL T, {bE&¥7h (6.8 mg, 20%) %157,

ESIMS, (M + H)*, m/z: 749; 'H NMR (CDCl,, &) 1.32-1.40 (m, 16H), 1.70-1
.84 (m, 2H), 1.89-2.08 (m, 2H), 2.17-2.69 (m, 10H), 2.88 (t, J = 8.0
Hz, 2H), 3.50 (dd, J = 12.0, 4.0 Hz, 1H), 3.57-3.69 (m, 3H), 3.71-3.8
6 (m, 1H), 4.14 (d, J = 12.4 Hz, 1H), 4.30 (d, J = 6.8 Hz, 1H), 4.32
(d, J =6.8Hz, 1H), 4.37 (d, J = 6.8 Hz, TH), 4.39 (d, J = 6.8 Hz, 1
H), 4.76-5.05 (m, 2H), 5.70-5.86 (m, 1H), 6.57 (d, J = 8.8 Hz, 2H), 7
.03 (d, J = 8.8 Hz, 2H), 7.06-7.34 (m, 7H), 7.42-7.49 (m, 1H).

[1144] [Ehef7i]

1-((28%, 4R*)=2- X F JL-4-(((1r, 4R)-4-(3-(4-(((28, 4R)-2-X F)L-1-TFOE
FZ-1,2,3,4-F b5 ROF /Y V-4-AIL)TI/))RVYAL))-56,7,8
-FhSEROA ISV, 2-]ES TV V-T-AILRZIL) o ONFIIL) T =

/)-3,4-YerOx/ ) u-1CH) -1 ) FanRv-1-F > (b&¥Ti)
(T#1)

EHEFIScO TRITE S hctert-TFIL 3-((4-((tert-T b F > HILR=JL
)((2S,4R)-2-X FI)-1-FO A =I-1,2,3,4-F hSe RkOx /) v-4-14 )
Y /)7zZ))(BERAOFIV)AFIV-5,6-P ROA T4 YV[,2-a]lES
CV-T(BH)-AIRFLS5—(0.150 g, 0.23 mmol) ZFE VT, EWEFIrOT
RAECAKRICL T, tert-TFIL 3-(4-((tert-T M F 2 HILR=IL) (28, 4R) -
2-XFN-1-TOEF=I-1,2,3,4-F RS RAF /) U-4-A )T X /)R
VYV AI)-5,6-Fk RO4A IFYVI1,2-alES T V-T@H)-AIRF S5 — ~(
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[1145]

[1146]

[1147]

0.140 g, 94%) %187,
ESIMS, (M + H)*, m/z: 644,
(T722)

TRRITELNNtert-TFIL 3-(4-((tert-T M F > HILAR=IL) ((28,4R)-2
“AFI-1-FOEFZI-1,2,3,4-F S ROF /Y U-4-1IL)T I /)N
VA I)-5,6-C b RO4 4 V[1,2-alES T V-TBH)-AIKRF S5 — ~(
0.140 g, 0.22 mmol) ZAWT. EMEFI1aDITFE2& EHRKICL T, 1-((2S,4R)-
2-XFI)I-4-((4-(5,6,7,8-F b FOA I ¥V, 2-alES T V-3-hI KR
ZIVT7xZIVT /)34 TeRaF/ ) -1 -4 L) Fanv-1-F >

ZIERRIE DM ERRY (0. 105 9) 2157,

ESIMS, (M + H)*, m/z: 444,

(I#3)

TR2TESNLI-((2S,4R)-2- X F)IL-4-((4-(5,6,7,8-F kS RO 4
VI1,2-alES Y V-3-ANRZN) 7N T I /)-3,4-Ye ROF /) v-
TCH) -1 V) Fany-1-4 > ZEBIBEOHEERY(0.099 9) b LUSEHFI
DIRR2THESNI(IR, 4r)-4-(((2S, 4R)-2-X F)L-1-FAEF =)-1,2,3,4
-FhSeEROF /Y V-4 T I /) anFHU-1-HILKRVEE0.06
g, 0.17 nmo ) ZAWT, EEANbDITIRIEBEHRICL T, &7 (0.030 g
, 2I78 h—4%JVINER22Y) BT,

ESIMS, (M + H)*, m/z: 770; 'H NMR (DMSO-d;, &) 0.78-0.89 (m, 1H), 0.82-
1.07 (m, 12H), 1.12-1,31 (m, 3H), 1.38-1.51 (m, 2H), 1.66-1.77 (m, 3H
), 1.92-2.04 (m, 2H), 2.09-2.26 (m, 2H), 2.51-2.66 (m, 6H), 3.47 (d,
J =10.07 Hz, 1H), 3.87-4.03 (m, 2H), 4.19-4.26 (m, 1H), 4.32-4.38 (m
, 2H), 4.57-4.68 (m, 1H), 4.69-4.94 (m, 3H), 6.75 (d, J = 8.54 Hz, 2H
), 7.02 (d, J =7.93 Hz, 1H), 7.11 (d, J = 7.63 Hz, 1H), 7.16-7.35 (m
, 6H), 7.47-7.55 (m, 2H), 7.71 (d, J = 8.8 Hz, 2H).

[3EHERI7)]

4-(((2S,4R)-2- X F)-1-7OEA =Z)-1,2,3,4-F hSk ROF /) v-4-4
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W7 Z/)-N-((3-(((1R, 4R)-4-(((28, 4R)-2-X FI)L-1-FO EF =)L-1,2,3,
A-FhZEROF /) U-4-A4IV)TI)2oONFII)T I ) )ETF LS Y
B-AIAFIIRVZIT IR (IbEWT))
EREFIThO T2 THE SN 71-((28, 4R)-4-(((1r, 4R)-4-((3-(T7 X / X FI)
AFEIV-B3-AITI /) IANFUI)T I/ )-2-AF)I-3,4-Y RO
F/ ) -12H) -4 )V) 7O/ -1-%>(20.9 mg, 0.052 mmol)H & V'SEHIS
DIR2TR/LNELA-((tert-T M F T AILRZIV) ((28,4R)-2- X F)L-1-7'0O
Ex=-1,2,3,4-F S ROx/ ) v-4-4 )73 /) REEE(16.3 ng,
0.046 mmol) ZDMF (0.5 mL) ITEME L. NN-P Y 7OELIZFIL T I (0.0
23 mL, 0.130 mmol)d & TFCOMU(33.5 mg, 0.078 mmol) & fNX T, =R TITEE
BiR# L. RINEEMZEBMKEBKET N U LKBRTHERL., KE%
FTFICcE L, BREBEZBKMBY /2D LTRERL, HERNE
L7ico BONAEEEZY /700X 4 (0.5 nL)ISEEL. b 7L OBFER(
0.5 mL)ZHNZ T, ERTIFEEN Lz, RIWNEEWERBMKEBKERST MY
D LNKEBETHM L, KBEAEYOOKRILLTHE L, BHE % EKRET
F)DLTRIEL, BERMELE, BONEEZBEAEHPLC(10 mmo l/LE K
BTV EZY LKER/ T = NV IL=60/40~55/45) THEET T &Ik Y
. 1b&M5f (4.0 mg, 11%) &5/,
ESIMS, (M + H)*, m/z: 721; 'H NMR (CDCl,, &) 1.03-1.36 (m, 16H), 1.76-2
12 (m, 4H), 2.16-2.43 (m, 2H), 2.45-2.74 (m, 7H), 3.50 (dd, J = 12.0
, 4.4 Hz, 1H), 3.84 (d, J = 4.4 Hz, 2H), 4.16-4.33 (m, 2H), 4.47 (s,
4H), 4.77-5.04 (m, 2H), 6.44-6.53 (m, 1H), 6.62 (d, J = 8.4 Hz, 2H),
7.05-7.34 (m, 8H), 7.42-7.51 (m, 1H), 7.65 (d, J = 8.4 Hz, 2H).
[EEHEBI7K]
(1R, 4R)-4-(((28*, 4R*)-2- A F)L-1-7OEA =Z)L-1,2,3,4-F Sk RkOF /
) o=4-A V)T = J)-N-(2-((4-(((2S,4R)-2-X F ) -1-FOEF =)L-1,2,3,
A~F e ROF /) YU-4-AW)TI/)TZZI)T I/ )2-FFYVIFI)
OAnFHU-1-ALRFY I R (LEYTK)
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ERHEFHITIDTRITESNA2-T7 3 /-N-(4-(((2S,4R)-2-X F)L-1-FO EF
ZW-1,2,3,4-FhSEROF /Y U-4-AIL)TI /)7 W) TEIMNFIR
IRELIR (0.105 g, 0.26 mmol) B L USEFNDIE2THE SN/ (IR, 4r)-4-(
((28%, 4R*)-2- A FJ-1-FOEF =I)-1,2,3,4-F kS ROF /) v-4-1 )L
YT/ oanFYr-1-HILRVE£(0.100 g, 0.26 mmol) ZFAWT, =k
FlbDTREIEBEHRICL T, &7k (0.064 g, 35%) =157,

ESIMS, (M + H)*, m/z: 693; 'H NMR (DMSO-ds, &) 0.77-0.89 (m, 1H), 0.91-
1.20 (m, 16H), 1.33-1.45 (m, 2H), 1.67-1.83 (m, 3H), 1.90-2.05 (m, 2H
), 2.08-2.28 (m, 3H), 2.52-2,64 (m, 4H), 3.42-3,51 (m, 1H), 3.78 (d,
J =5.70 Hz, 2H), 4.08-4.12 (m, 1H), 4,59-4,78 (m, 2H), 5.88 (d, J =
7.89 Hz, 1H), 6.59 (d, J = 8.77 Hz, 2H), 7.16 (d, J = 3.73 Hz, 2H), 7
.22-7.29 (m, 7H), 7.46-7.52 (m, 1H), 7.97 (t, J = 5.6 Hz, 1H), 9. 53
(s, TH).

[ZEHERI7 L]

1-((25%, 4R*)-2- X F JL-4-(((1r, 4R)-4-(3-(4-(((2S, 4R)-2- X F)L-1-7FO ¥
FZN-1,2,3,4-F S ROF /Y V-4-A V)T I ))RVII)-5,6,7, 8-
FhSEROA ISV, 2-]ES T U-T-HILRZL) I ONF L) TS
/)-3,4-YerOx/ ) u-1CH)-1 ) FanRv-1-F > (b&4T7l)

= HEFIScD TIR2THE SN /1-((2S, 4R)-2- X F JL-4-((4-((5,6,7,8-F k5
EROSAISV,2-alES I V-3-1 L) AFI) T ZIV)T X /)-3,4-Vk
KOs/ 1) o-12H)-1 L) Fansy-1-%> M) 7)LA OFBRIE D ERY(
0.082 9) B LUVBEFNDIRITHEONELA-{[(2S,4R)-2-XA F)-1-FOEF
Z-1,2,3,4-F S ROF /Y v-4-4)LV]1T I /) RBEEE(0.045 g, 0.1
3 mmol) ZAAWT, EFEFIbOIREIEBEHRICL T, {b&WTL (0.023 g, 23%)
=57,

ESIMS, (M + H)*, m/z: 756; 'H NMR (DMSO-ds, &) 0.79-0.88 (m, 1H), 0.99-
1.07 (m, 12H), 1.11-1,20 (m, 2H), 1.22-1.30 (m, 1H), 1.31-1.47 (m, 2H
), 1.61-1.72 (m, 3H), 1.88-2.04 (m, 2H), 2.08-2.28 (m, 2H), 2.53-2,71
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(m, 6H), 3.42-3.52 (m, 1H), 3.63-3.80 (m, 4H), 3.81-3.94 (m, 2H), 4.
08-4.12 (m, 1H), 4.55-4.72 (m, 4H), 5.95 (d, J = 7.87 Hz, 1H), 6.58 (
d, J =8.11 Hz, 3H), 6.91 (d, J = 8.11 Hz, 2H), 7.15 (brs, 2H), 7.22-
7.29 (m, 5H), 7.50 (brs, 1H).

[ 7m]

4-(((2S,4R)-2- X FII-1-FOEA =) -1,2,3,4-F hSE ROF /) v-4-4
W) T X /)-N-(3-((1R, 4r)-4-(((28*, 4R*)-2- X F)L-1-FOEF =) -1,2,3,4
-FhSeERAF /Y U-4-4I)T I )ya~NFHU-1-HILRFH I R)
K ({b&¥7m)

EREFIThO TR2TESLNAN-(3-7 3 7/ FOEI)-4-{[(2S,4R)-2- X F )L -1
-7aEAZ-1,2,3,4-F S ROF /Y V-4 A NV]ITI/IRVIATIR
188818 (0.200 g, 0.46 mmol), B LUBSEFNDIRE2THE LN (IR, 4r)-4-
(((28%, 4R*)-2-X F)L-1-TOEA Z)-1,2,3,4-F hSk ROFx /) v-4-4
WTZ)yvoantty-1-h)LRVEL(0.176 g, 0.46 mmol) ZFWT, =
FEGIbD TRE3E RMARIC L T, 1EEWTn (0.059 g, 18%) %157,

ESIMS, (M + H)*, m/z: 721. 'H NMR (DMSO-ds, &):0.75-0.87 (m, 1H), 0.90-
1.25 (m, 16H), 1.31-1.45 (m, 2H), 1.53-1.63 (m, 2H), 1.72 (d, J = 11.

7OENL)RY X7 R

68 Hz, 3H), 1.89-2.18 (m, 4H), 2.21-2.29 (m, 1H), 2.52-2.66 (m, 4H),
3.06 (q, J = 6.44 Hz, 2H), 3.20 (q, J = 6.60 Hz, 2H), 3.40-3.51 (m, I
H), 4.22-4.30 (m, 1H), 4.56-4.79 (m, 2H), 6.56 (d, J = 8.0 Hz, 1H), 6
.65 (d, J =8.82 Hz, 2H), 7.06-7.11 (m, 1H), 7.13-7.33 (m, 6H), 7.46-
7.53 (m, 1H), 7.62 (d, J = 8.82 Hz, 2H), 7.73 (t, J = 5.60 Hz, TH), 8
.02 (t, J = 5.60 Hz, TH).

[ZEREHITn]

4-(((2S,4R)-2- X FI-1-FOEA=Z)-1,2,3,4-F hSE ROF /) v-4-4
W) T X /)-N-(1-((1R, 4R)-4-(((28*, 4R*)-2- X F)L-1-FOEF =)L -1,2,3,4
-FhZeEROF /Y V-A-I)T ) oaNFYU-1-AIRZII)TE
FIUB-AIRVY XTI R (L&)
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EReflInTRR2THEON1-[(2S,4R)-4-{[4-B-FI / FEFTV-1-HIR
ST TZNIT R /I2-XFN-3,4-Y e ROx s ) v-12H) -4 17 an
v-1-Fy MY Z7IF OEELIE(0.106 g, 0.21 mmol), BLUBERFNTDIT
22TEB SN (IR, 4r)-4-(((28, 4R*)-2- X F)L-1-FOEF =)L-1,2,3,4-F
foeROF/Yo-4-1JV)T X /) oanFHr-1-HILRVEE0.08 g,
0.21 mmol) ZFAWT, EHEHIbOTRRIEBERFICL T, £EWTn (0.048 g, 3
2%) & 1372,
ESIMS, (M + H)*, m/z: 719. 'H NMR (DMSO-ds, &):0.76-0.86 (m, 1H), 0.93-
1,06 (m, 13H), 1.09-1.26 (m, 3H), 1.29-1.44 (m, 2H), 1.69 (d, J = 12,
87 Hz, 3H), 1.91-2.04 (m, 2H), 2.08-2,30 (m, 3H), 2.52-2.64 (m, 4H),
3.40-3.50 (m, 1H), 3.81 (dd, J = 10.13, 5.36 Hz, 1H), 4.01-4.11 (m, 2
H), 4.22-4.32 (m, 1H), 4.39-4.48 (m, 1H), 4.59-4.68 (m, 2H), 4.70-4.7
8 (m, 1H), 6.62-6.68 (m, 3H), 7.08-7.32 (m, 7H), 7.48-7.50 (m, 1H), 7
.67 (d, J = 8.82 Hz, 2H), 8.55 (d, J = 6.8 Hz, 1H).

[ZEHEfI70]
N'-((1R, 4r)-4-(((2S,4R)-2- X F)L-1-FAOEF =)L-1,2,3,4-F h Sk kOF
) U=-A-A )T /)y anF L) -N-(4-(((28, R)-2- X F)-1-7OF
ZZ0-1,2,3,4-F S ROF /) V-4 IV)TI /)7 2Z)V)TIVIILT
I N ({b&EW¥T0)

SEBFITHELONLI-(4-(((Ir,4n)-4-T X /2 7ANFUIV) T X J)-2-4
FN-3,4-T ROF /Y v-10H)-1 ) Tony-1-4 > —1E#1E50.127 g
, 0.33 mmol) B & UEREFICkD TFR2THE 51 7=5-((4-(((2S, 4R)-2- X FJL-1
-OEAZ)-1,2,3,4-F b5 ROF /Y V-4-4 V)T X /)T7ZI)T
T))5-FFYRVHYEE(0.140 g, 0.33 mmol) =T, EMEHITbD TFE3
EEBRICLT. 16&%70 (0.060 g, 25%) %157,

ESIMS, (M + H)+, m/z: 721.55. 1H NMR (DMSO-d6, &): 0.79-0.89 (m, TH),
0.93-1.04 (m, 12H), 1.10-1.19 (m, 5H), 1.75-1.78 (m, 4H), 1.91-1.99
(m, 2H), 2.05-2.26 (m, 6H), 2.53-2.61 (m, 5H), 3.45-3.52 (m, 2H), 3.9
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1-4,15 (m, 1H), 4.61-4.78 (m, 2H), 5.82 (d, J = 7.6 Hz, 1H), 6.57 (d,
J=9.2 Hz, 2H), 7.15 (d, J = 3.6 Hz, 2H), 7.22-7.30 (m, 7H), 7.47-7
.49 (m, TH), 7.64 (d, J = 8.0 Hz, 1H), 9.46 (s, TH).

[ZEHEHITp]

4-((1R, 4r)-4-(((2S,4R)-2-A F)-1-FOEA =Z)L-1,2,3,4-F b ROF

)4 IV)T ) yanFtr-1-7J)LiR =)L) -N-(4-(((2S, 4R)-2- X
F-1-7OEF=ZI-1,2,3,4-7 Sk fkOFx /Y U441 )T /))T7x=
W ERSTU-1-HIERFHYI K (L&)

(Z#E1)

SEFITR/ON1-{(28,4R)-4-[(4-T X/ 72 ZWV) T/ 1-2- A FI)L-3,
4-TJe rROx/ Y -1C2H)-4 )} A/ -1-74> (70 mg, 0.226 mmol) & THF
G m)ISAEEL. M) ITFILTI(0.09 ml, 0.679 mmol) & & Utert-7 F
VA~ 00ANKRZI)ERS T U-1-AIRF>S5— b (61.9 mg, 0.249 m
ml) &Mz, ERTHREERESR L, RIBEEMICKS I CHEMELTVE=
D LKBREMA, BRI FILC2EHE L, BRBEZEKREB< /20
LTREBL, BERGELL, SoNEEREEZY VATV AZSLIOTRNTS
J4—(£08RIL/ XY I —)L=100/0~90/10) THET B &ICLY., ter
t=TFI 4-((4-(((2S,4R)-2-X F)-1-FOEX =)L-1,2,3,4-F b5k RO
FINUA-AIVTI/)TTZI)AIVNREAI)ERS T V-1-HILRFD
Z>— (156 mg, EEH) ZF7,

ESIMS, (M - H)-, m/z: 520.80.

(T722)

IRITELNctert-TF I 4-((4-(((2S,4R)-2-A FI-1-TO EF =)L -1
2,3, 4-F S ROF /Y U-4-MIV)T I /)72 ZI)AILNEAIIL)ER
STV-1-AIRFLS5— (118 mg, 0.226 mmol) % LT, EFEFIShD TF2
TERBRICL T, N-(4-(((2S,4R)-2-A FI-1-TOEF=)-1,2,3,4-T b5
EROF/YU-4-4IV)T I /)72 ERSTV-1-HIRFH I K(113

.9 mg, EEN) B,
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ESIMS, (M + H)*, m/z: 422.58.

(T#3)

TRR2THLNAN-(4-(((2S,4R)-2-X FIIL-1-FOEA Z)-1,2,3,4-F b5
EROF /)Y U-4-AI)T /)72 ERSTVU-1-HIRFH I (20
mg, 0.058 mmol) & L GEEHINTHE SN (IR, 4r)-4-(((2S, 4R)-2- X F )L -1
-7OEAZ-1,2,3,4-F hSEROF /Y V-4 I)L)T X /) 7ONFY
V=1=-HIVREE(20 mg, 0.058 mmol) % B \WT, EFEFIbOITEIEERKRICL
T. 1£&EWTp(27.2 ng, 63%) =57,

ESIMS, (M + H)+, m/z: 749.04. 1H NMR (DMSO-d6, &): 0.80-0.86 (m, TH),
0.93-1.04 (m, 12H), 1.10-1.28 (m, 3H), 1.35-1.47 (m, 2H), 1.69 (d, J
= 11.8 Hz, 2H), 1.91-2,03 (m, 2H), 2.11-2.28 (m, 2H), 2.53-2.64 (m,
6H), 3.35-3.51 (m, 10H), 4.07-4.14 (m, 1H), 4.60-4.76 (m, 2H), 5.76 (
d, J =7.7Hz, 1H), 6.56 (d, J = 8.6 Hz, 2H), 7.11 (d, J = 8.6 Hz, 2H
), 7.14-7.30 (m, 7H), 7.50 (t, J = 3.6 Hz, TH), 8.21 (s, 1H).
[ZEHERI7q]

(1R, 4R)-4-(((2S, 4R)-2-X F)-1-FOEF Z)L-1,2,3,4-F b Sk ROF /
) o=4-A L) 7 X J)-N-((6-(4-(((2S,4R)-2-X F)L-1-FO EF =)1-1,2,3,
A~FhSEROF /Y U-4-MI)TI/)722V)-1,3,4-FFH TV -
2= AFI)ranFHU-1-hIRFY I K (EE&¥Tq)

SEZFN T/ ONIZ(IR, 4r)-4-(((2S,4R)-2- X FIL-1-TOEA =Z)-1,2,3,
A~F RS ROF/YU-4-AL)TI/)ooONFHU-1-HIILRVEE(B0 m
g, 0.232 mmol)H K VEFEHISgD TIEITHE SN /1-((2S, 4R)-4-((4-(5-(7
TOAFI)-,3,4-FFH I T —-2-A )T T ZW)T I/ )-2-AFI)L-3
VA - e ROx /) -1CH) -4 L) O/ -1-74> (91 mg, 0.232 mmol) & FH
WT. Efeflla0 TR &BERRICL T, {EE&¥7q (97.5 mg, 59%) %157,
ESIMS, (M + H)*, m/z: 718; 'H NMR (CDCl;, &) 1.04-1.41 (m, 17H), 1.96-2
.80 (m, 12H), 3.56 (dd, J = 12.0, 4.0 Hz, 1H), 4,22-4,38 (m, 2H), 4.
72 (d, J = 5.6 Hz, 2H), 4.79-5.06 (m, 2H), 6.24-6.33 (m, 1H), 6.68 (d
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, J =8.8Hz, 2H), 7.05-7.36 (m, 7H), 7.43-7.50 (m, 1H), 7.84 (d, J =

8.8 Hz, 2H).

[=HEfI7r]

4-(((25,4R)- 2-XFI-1-FOEF=ZIL-1,2,3,4-F kS ROF /) v-4-
AI)T 2 7 )-N-(3-((1R, 4r)-4-(((25%, 4R*)-2- X F)L-1-FOEF =)L-1,2,3
AT RS ROF /) U-4-4)V) T2 /) anFHU-1-AIRFHI R
)2-FFVTOEI)RVYXT I K (ILEHTr)

(T721)

SEZERBDOIIR2THELN4-((tert-T M F T HILRZIL) ((2S,4R)-2- X F
V-1-7aExzZ)-1,2,3,4-F Sk RkOx /Y v-4-1 V)T 2 /) REBEER
(250 mg, 0.570 mmol), HLWtert-7FI 3-7I/-2-RkOox> 7O
W) AN — k(130 mg, 0.684 mmol) & FA\WT, EHEHITbD TIE3E FARKIC
LT, tert=-TFIL(4-((B3-((tert-F b F T AIR=I) T /)-2-£ FOF
STRE)AILNEAI) T 2 Z)V) ((28,4R)-2- A FIL-1-TOEF =)L-1,2
34-F S ROF /) V-4 )L) hIL/ST— (324 mg, 93%) %157,
ESIMS, (M + H)*, m/z: 611
(T722)

TRRITEontert-TFIL(4-((3-((tert-T b F 2 HILKRZI) T I /)-2
-~ ROFSTOEL)AINEAIL) 7 2 ZIL)((28,4R)-2-X F)L-1-7FOE
F=0-1,2,3,4-F b Rax/ ) v-4-4 L) AIL/N<— k(322 mg, 0.527

mmo ) & FAWT., EEMNaDTR2EABZRICLT, -B-7I/-2-EROF>
TOEL)-4-(((28,4R)-2- XA FIL-1-TOEA =Z)L-1,2,3,4-F kS ROF
)4 4IV)T I )RV ZAT IR IEFEIRE (216 mg, 100%) %157,

ESIMS, (M + H)*, m/z: 411,
(T723)

TRE2TH/LNN-(3-7 I /-2-E FOF> TOEIN)-4-(((28,4R)-2-X F
V-1-70EFZ)-1,2,3,4-F S ROF /)44 V)T ) )RV AT
I K 1EF818(60.0 mg, 0.146 mmol) B L T BEHFINTDITIE2THE LN (IR, 4r
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)-4-(((2S%, 4R*)-2-X F ) -1-FOEF = I-1,2,3,4-F b Sk ROx /) v-4
-1V T I )voanFyy-1-hIKRVEE(50.3 mg, 0.146 mmol) ZFHWT
. Efeflla TR & BERIC LT, N-(2-& RO F2-3-((1R, 4r)-4-(((2S%, 4R*
)2-AFIN-1-FaEF=I-1,2,3,4-F hSEROF /Y V-4-1I)T /)
oaOnFHU-1-AIRFH I R)FOEIL)-4-(((2S,4R)-2- A FI)L-1-70O
EF=-1,2,3,4-F b5 ROF /Y U-4-AJL)T I/ )RVIAT I R(24.1
mg, 22%) %187,
ESIMS, (M + H)*, m/z: 737.

(I#24)

TRITH/LNLN-(2-& FOF 2 -3-((1R, 4r)-4-(((28*, 4R*)-2- X F)L-1-TF
AOEA=ZI)L-1,2,3,4-F b ROF /Y V-4 )T /) oONFH -
1-HIRFH I R)TAEN)-4-(((25,4R)-2-X F)-1-TOAEF=I-1,2,3,
4-F RSeERAF/YV-4-AI)TI/)IRVZAFTIR(1.6 mg, 0.016 mmol
YevoonxXgy (0.2 nl) (TEMEL. DMP(26.7 mg, 0.062 mmol) % f0 A
ERTAFERR L, RINESMEZRBMFAMEET MY D ALATHFRLT, b
PEEH L, I5IC. RIGESYICEMREBKEZEST N D LKBREMA
 KBEEFBIFII THIE L, BMEE BAMBY /R LTREL, B
ER#E L TRONEAEZMAEHPLC(10 mmol/LERER T >~ E=7 LIKBR/ T
M= K1) JL=65/35~55/45) THEELG B &IC LY. {bE&WTr (4.1 mg, 35%
) &S T,

ESIMS, (M + H)*, m/z: 735; 'H NMR (CDCl,, &) 1.04-1.16 (m, 12H), 1.20-1
.49 (m, 4H), 1.93-2.44 (m, 7H), 2.47-2.79 (m, 5H), 3.56 (dd, J = 12.4
, 4.0 Hz, 1H), 4.19-4.31 (m, 2H), 4.24 (d, J = 4.4 Hz, 2H), 4.35 (d,
J = 4,4 Hz, 2H), 4.76-5.06 (m, 2H), 6.19-6.31 (m, 1H), 6.62 (d, J = 8
.8 Hz, 2H), 6.68-6.76 (m, 1H), 7.07-7.38 (m, 8H), 7.43-7.51 (m, 1H),
7.68 (d, J = 8.8 Hz, 2H).

[3EfEfI8al

(1R, 4r)-4-(((2S,4R)-2- X FI-1-FOEF =Z)-1,2,3,4-F kS KOF /
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) o=-4-1 )T 3 J)-N-(2-(1-(4-(((2S, 4R)-2- X F)L-1-FOEF =JL-1, 2,
3,4-F hSERAF I/ YU-4-A )T X /)T T=I)-1H-1,2,3-h Y 7 —
W=4-A V) TFIL) > 7anFhr-1-AIRFHI K ({L&H8a)

(T

SEFNT T/ LN (IR, 4r)-4-(((2S,4R)-2- A FI-1-FOEF = )I-1,2,3,
A-FhZeROF/)U-4-4I)V)TI ) anFyo-1-HIILRVEE(100
mg, 0.290 mmol), HLU3-TF>-1-732(0.029 mL, 0.348 mmol) % FI\
T, EREFNbDITFRIERAHRICL T, (IR, 4r)-N-(T F-3-1 -1-1JL)-4-(((
28, 4R)-2- A FI-1-FOEA=I-1,2,3,4-F kS ROF /) -4 L) T
) vyanEyy-1-hIREH I R(87 mg, 76%) %151,

ESI-MS, (M+H)*, m/z: 396.
(IL#2)

EHEFI3aD TIR2TESN1-((25,4R)-4- (-7 RT72=ZV) T X J)-2-
AFI-3,4-Te rFOx /) -12H)-1 L) T/ -1-F 2V OBEERY (80 m
9) & TRRITHE LN IR, 4r)-N-(FTF-3-1 >=-1-1 JL)-4-(((2S, 4R)-2- X F
V-1-70EF=Z)-1,2,3,4-F S Rax /Y y-4-( L) 72 /)voON
FHU-1-HJIARFH I K80 mg, 0.202 mmol) & FBWT., EHEFISaD TH23E
BERICL T, b EWBaDMENM AR/, B oNHERY % HHEHPLC(0. 05
YERBRT VEZILIKER/ T NN IL=6/4~5/5)THE&ET B &IcL
Y, {t&¥8a (85 mg, 2TF2 h— 4 JLUNEKETY) 157,

ESI-MS, (M+H)*, m/z: 731. H-NMR (CDCl,) &: 1.06-1.12 (m, 6H), 1.15-1.
20 (m, 6H), 1.47-1.56 (m, 2H), 1.56-1,64 (m, 3H), 1.90-1.97 (m, 2H),

1.98-2.05 (m, 1H), 2.06-2.15 (m, 2H), 2.22-2.34 (m, 1H), 2.34-2.44 (m
, TH), 2.46-2.63 (m, 3H), 2.64-2.75 (m, 2H), 2.97 (t, J = 6.1 Hz, 2H)
, 3.55 (dd, J = 11.8, 4.1 Hz, 1H), 3.66 (dd, J = 6.0, 3.0 Hz, 2H), 4.
11-4,17 (m, 1H), 4.20-4.27 (m, 1H), 4.85 (d, J = 7.2 Hz, 1H), 4.97 (d
, J =6.8Hz, 1H), 6.38-6.44 (m, 1H), 6.71 (d, J = 8.6 Hz, 2H), 7.07-
7.13 (m, 1H), 7.17-7.26 (m, 4H), 7.27-7.33 (m, 2H), 7.43-7.47 (m, 1H)
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[1163]

[1164]

, 7.49 (d, J =9.1 Hz, 2H), 7.68 (s, 1H).
[E/EfI8b]
N-((1R, 4r)-4-(((2S,4R)-2- X F)-1-FAEA =)L-1,2,3,4-F h Sk ROF

)= T 2 /)T oanFoib)-2-(2-((4-(((28, 4R)-2- A FJL-1-TF
OEA=)-1,2,3,4-F b rOF /Y V-4 IL)TX/)7T=IV)T )
)2-FFTIMNFU)TEMNTI RN (IEEWBD)

(L)

SEFIOIRITELONI-((25,4R)-4-((4-7 X/ 72 =) T X /)-2-4
FI-3,4-YEROF /Y V-12H) -1 ) 7O/ >-1-24> (100 mg, 0.323 mm
ol). BLU2-(2-X M F2-2-AFL T M+ )EFER(96 mg, 0.646 mmol) % FH
WT. EREFNbDITREIEEFRICL T X FIL 2-(2-((4-(((2S,4R)-2-X F I
-1-7OE4=Z10-1,2,3,4-F b3 ROF /Y41 V)T /)7 T Z))
TI/))2-FFITMFD)T7ET— (140 mg, 99%) %157,

ESIMS, (M + H)*, m/z: 440

(T#82)

IRIT/ LN AFIL 2-(2-((4-(((2S,4R)-2- X FIL-1-TFO EF =)L-1,2
34T RSEROXF /Y U-4-AI)TI/)TTZN)T I/ )2-FFTIT K
FU)THEF— (54,0 ng, 0.123 mmo) ETHFE L X & / — L DRERE (1
2mb, VNISEAEL. KEEF YD LKEBER@E mol/L, 1.0 mL) ZMNA T
. BRTKREER UL, RINEAYA6 mol/L EEETHAML. KEBEAZ/ OO
RIVLATHE L, BREEZBEKREBY /22D LTREL, BERELL
o BONEAEEMF( mL)IAEL. NN-24 Y FOELIFILT I V(0.1
04 mL, 0.611 mmol), COMU(79 mg, 0.183 mmol)d L UBEHIITESN1-(
(28, R)-4-(((1r, R)-4-FT I /I OANFUI) T I ) )-2-A F)-3,4-F &
FOx/ ) v-12H) -1 L) FOnRr-1-4 > ZiEER1E (47.5 mg, 0.122 mmol)
ZMA. ERTUHRERRE L, RIGESW%ZRWMKEEKEST M) D LKA
WTHRL, KEZHFBRIFII THE Lk, BREZEKREF ) D AT
IR L. BERME L, BONAREAELYMEHPLC(10 nmol/L ERET7 >V E=
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[1166]

D LKA/ T2 b = 81 JL=55/45~50/50) THEELT B T &Ik Y. 1EEH8b

(15.7 mg, 18%) =57,

ESIMS, (M + H)*, m/z: 724.03; H NMR (CDCl,, &) 1.04-1.17 (m, 12H), 1.1
9-1.40 (m, 5H), 1.94-2.19 (m, 4H), 2.17-2.42 (m, 2H), 2.45-2.73 (m, 5
H), 3.45-3.59 (m, 1H), 3.76-3.96 (m, 2H), 4.08-4.22 (m, 2H), 4.12 (s,

2H), 4.16 (s, 2H), 4.77-5.06 (m, 2H), 6.15-6.28 (m, 1H), 6.62 (d, J
= 9.2 Hz, 2H), 7.07-7.35 (m, 8H), 7.37 (d, J = 9.2 Hz, 2H), 7.43-7.57

(m, 1H), 8.13 (brs, 1H).

[3EHEfI8c]
1-((1R, 4R)-4-(((2S, 4R)-2- X FI-1-FOEF =Z)L-1,2,3,4-F Sk ROF

IV =41 )V)T 2 /) oantyy-1-a)LRZ)L)-N-(4-(((2S, 4R)-2- X
F-1-7OEF=I-1,2,3,4-F hZROF /) V-4-( V)7 /)7 =
W TEFIV-3-hIRFHI K ({EE5H8c)

EHEFI10eD TI21TH S NIN-(4-(((2S,4R)-2- X F)L-1-FOEF = )L-1,2
B AT RZEROF /) U4 A N)TI /)TN TEFIU-3-HIKR
FHIR M INFOFBIEOHEENY0.050 9), BLTEEFNTEDS
M7= (1R, 4r)-4-(((2S,4R)-2- X FJL-1-FO A4 =JL-1,2,3,4-F kS kE RO
FI)U-A-AIV)T /) oANFTHU-1-HIILRVEE0.034 g, 0.10 mmol
)EBAWT. EEFNbOTRIEAKICL T, 1£EM8c (0.028 g, 40%) =157/
ESIMS, (M+H)*, m/z: 719,71, 'H-NMR (DMSO-ds &): 0.79-0.88 (m, 1H), 0.9
4-1.25 (m, 15H), 1.31-1.41 (m, 2H), 1.69 (d, J = 13.37 Hz, 3H), 1.93-
2.03 (m, 2H), 2.10-2.29 (m, 3H), 2.56-2.60 (m, 5H), 3.41-3.47 (m, 2H)
, 3.85-4.03 (m, 2H), 4.11-4.13 (m, 1H), 4.20-4.32 (m, 2H), 4.59-4.79
(m, 2H), 5.90 (d, J = 7.89 Hz, 1H), 6.61 (d, J = 8.77 Hz, 2H), 7.17 (
d, J =3.73 Hz, 2H), 7.20-7.34 (m, 7H), 7.49-7.51 (m, 1H), 9.69 (s, 1
H).

[3EHEf18d]
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[1167]

[1168]

1-( (257, 4R*)-2- X F JL-4-(((1r, 4R) -4~ (4- (4- (4- (((2S, 4R)-2- X FJL-1-7O
EF=-1,2,3,4-7 3 rOF /Y -4-( )T X /)72 ZI)V)-H-ES
V=I-1-4 ) ERY I U-1-AILRZJ) v aAnFI )T I /)-3,4-Vk
FOx/ ) >-12H)-4 ) 7O/ v-1- > ({L&EH¥8d)

(T721)

BEFR2TH/LON1-((25,4R)-4-((4-TOET T ZIN) T X /)-2-XAFIL-3,
4~k ROF /Y v-1C2H)-q L) Fa/v-1-% > (60 mg, 0.161 mmol) %, 1
AT A X UBLCKOREBE(.8 mL, 8:1)ITBEMAL., tert-TFIL 4-(
4-(4,4,5,5-F F S X FIL-1,3,2-IAFHROS V-2-0 JL)-TH-EZV —IL-
=1 ERY I V-1-HIRF¥x>F5— b (72,8 mg, 0.193 mmol). Pd(PPhy), (
19 mg, 0.016 mmol) B L VREEZS T L (157 mg, 0.482 mmol)&MNA. 7 I
JVEEKT. ¥4 707 —7RHET. 120 CT., 1EEERLE, RIE
BMITKEMA, BRI FIILCAoHH L, BHEEZEKREY /R DA
TR, BERELE SONEEREEZY VATV ASLIOR NI ST
4 — (2 O0RILL/AD J—IL=100/0~90/10) THET BT &ICLY., tert-
TFI 4-(4-(4-(((2S,R)-2-X F)-1-7OAEF=I)I-1,2,3,4-F hSE RO
FIYU-b-AI)TI))ZTZN)-H-ESY—IL-1-4 L) ERY T U-1-4
WRESS— (0.4 g, 84%) %187=,

(T722)

TRITELNtert-TFIL 4-(4-(4-(((2S,4R)-2- X F)L-1-TOEA =)L
-1,2,3,4-7 b3 ROF /Y V-4-AI)T I /)72 ZIL)-TH-ESV —)L-1
A ERY D U-1-HAIKRF>S5—1(0.55 g, 0.101 mmol) ZEFEL T F )L (0
Bl IEEE L. 4 mol/L 1EEL(0.39 mL, 1.52 mmol)ZpNZ. =B TIEFRE
Lk, RIGEEMZERSI2EL. SONCEGREHBEIFIITRETZZ
EICE Y, 1-((28,4R)-2- A FIL-4-((4-(1-(ER ) T v-4-4 JL)-TH-ES
—=-4-A )7 zZIIV)FT /)34 ROx/ Y -12H)-1 ) FTORY
-1-7 > BERIE DR (55 mg) 157,

(I#23)
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[1169]

[1170]

T2TESLNRI-((2S,4R)-2- X FIL-4-((4-(1-(ER Y T -4-A JL)-1H-
ESY—I-4-4 )7 x=Z)F7 X /)3, 4-YeROx/ ) v-12H) -1 L) 7
O/%v-1-7 > EEREOMHEERY (5 ng) & & UBEHN O IR2TEShi(
1R, 4r)=4-(((25%, 4R)-2- X F)L-1-FAEF =)-1,2,3,4-F h Sk RO F J
Jo=-4-A V)T I /)y anFEty-1-HJILRVE£0.039 g, 0.115 nmol) %
AWT. EMEFIbOITE3&EHRKICL T, {£A&W8d (10 mg, 2TFRINE12%) &
5.

ESI-MS m/z: 770 (M + H)*: 'H-NMR (CDCly, &): 1.05-1.19 (m, 12H), 1.19-1
.37 (m, 2H), 1.57-1.75 (m, 4H), 1.80-1.90 (m, 2H), 1.89-2.09 (m, 2H),
2.10-2.44 (m, 6H), 2.45-2.82 (m, 7H), 3.18-3.30 (m, TH), 3.51-3.63 (
m, TH), 3.81-3.93 (m, 1H), 4.01-4.14 (m, 1H), 4.16-4.27 (m, 1H), 4.31
-4,44 (m, 1H), 4.72-5.01 (m, 3H), 6.59-6.67 (m, 2H), 7.06-7.36 (m, 10
H), 7.43-7.49 (m, 1H), 7.53-7.58 (m, 1H), 7.66-7.74 (m, 1H).
[SErEfI8e]

(1R, 4R)-4-(((28, 4R")-2-X F)L-1-FOEF Z)-1,2,3,4-F hSkE RkOF /

) 2=4-A V)T 2/ )-N-((5-(4-(((2S, 4R)-2- X F)-1-TFOEF =)-1,2,3,
A~FhZERAF /Y U-4-AV)TI/))7IZIV)FA T V-2-4IL) A F
W) oanEHyy-1-hAILRFH I K (1EEH8e)

(T721)

SEH2THELNI1-((25,4R)-4-((4-TOFT7 =) T X /)-2-XF)L-3,
-k ROF Y v-1C2H)-1 L) 7O/ v-1-2 (70 ng, 0.188 mmol) & &
CG-(((tert-T M F T HIRZIV)T I /)AFI)FFT7 2 0-2-4)L)RO
VE(57.9 mg, 0.225 mmol) ZWT. EREHFBIOITRIEBEKICL T, tert-
TFIL ((5-(4-(((2S,4R)-2-A FI)-1-FOEA =)-1,2,3,4-F k5 KO
FIVUA-AI)TI))72ZIV)FF T -2-4 L) XA FIV) AILIST— b
(22 mg, 23%) %",

ESI-MS m/z: 506 (M + H)*
(IL#22)
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[1172]

TRITELNctert-TFIL ((5-(4-(((2S,4R)-2-X FIL-1-TO EF =)L~
1,2,3,4-7hobROF /) U-4-A )T /)72 FF T -2-1)L
YA FIL) B NT— K~ (22 mg, 0.044 mmol) Z AT, EfEHISdITiE2& Bk
ICLT 1-((2S,4R)-4- (-5~ (X / AFI)FA 7z V-2-4 L) 7 T =)L)
TX/)2-AFIN-3, 4~k ROx/ ) U-1CH)-1 ) Fanr-1-F > 1&g
B DALY (25 mg) BT,

ESI-MS m/z: 406 (M + H)*
(I#&3)

TFR2THEOLNELI-((25,R)-4-((4-B5- (P /) AFIV)FF Tz V-2-1 )
TIZIV)TR/)2-XAFIIN-3,4-TerkOx/ ) -12H)-4 L) 7O/ v-1-
ZFv REIEOMERY (25 ng) B L USEFNOIE2TES N (IR, 4r)-4-
(((28% 4R*)-2- X FI-1-TOEFX=Z)-1,2,3,4-F ~S b RkOx /) v-4-4
INTR)oanEy-1-1ILRVEE0.019 g, 0.057 mmol) =BT,
EfEBIIbOTRIEFAHKICL T, 1£E¥8e (8 mg, 2T h—4 )L INK24Y) %
Bl
ESI-MS m/z: 732 (M + H)*: 'H-NMR (CDCly, &): 1.04-1.20 (m, 12H), 1.20-1
.39 (m, 2H), 1.48-1.68 (m, 2H), 1.93-2.17 (m, 7H), 2.19-2.44 (m, 2H),

2.45-2.76 (m, 5H), 3.50-3.61 (m, 1H), 3.92-4.01 (m, 1H), 4.15-4.29 (
m, 1H), 4.53-4.62 (m, 2H), 4.79-5.01 (m, 2H), 5.77-5.86 (m, 1H), 6.59
-6.65 (m, 2H), 6.86 (d, J = 3.8 Hz, 1H), 6.97 (d, J = 3.8 Hz, TH), 7.
08-7.12 (m, 1H), 7.14-7.23 (m, 2H), 7.23-7.32 (m, 5H), 7.37-7.41 (m,
2H), 7.43-7.48 (m, 1H).

[SErEFI8T]

1-(4-(((2S,4R)-2-A FI-1-FOEX=I-1,2,3,4-F kS ROF /Y v-4
—AW)T X /IR TIV)-N-((1R, 4R)-4-(((28, 4R)-2-A F)L-1-FOEF =)L
-1,2,3,4-F S ROF /Y V-4 )T I /) yaO~FUI)-1H-1,2,3-
MY TYV—=-4-hIRFHI R (ILE&Hsf)

(T721)
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[1173]

[1174]

SEFBOITRITEON/ztert-TF I A-(EROFTAFIL) 7z =I)L)((
2S,4R)-2- A FI-1-FOEF=)-1,2,3,4-F hSkE ROF /Y v-4-4 L) S
VIS —h (90 mg, 0.212) Z T (2 ml) ITEEL. Y7z Y)Y
7R (0.055 mL, 0.254 mmol) &DBU (0.038 mL, 0.254 mmol) ZH1Z T
ERCIKEIRR L, RIGEEMEL ) ATV AZLIOTKTZT7 14— (
NTH /BB T F I =8/2~5/5) THRE L. tert-TFI 4-(FY KAFI)
7)) ((2S,4R)-2-A FI-1-TOEF=Z)-1,2,3,4-7 hS ROx /Y
V=4-A JL) A< — (67 mg, 70%) %157,

(IL#22)

TRITHELNN ztert-TFIL - (TP RXFIV) 7 =)L) ((25,4R)-2-X F
W-1-7OE4x=Z)L-1,2,3,4-F vk RkOF /Y V-1 L) AIIRT—K (5
0 mg, 0.111 mmol) &F7EFLVE/ AIKRVEE (0.010 mL, 0.167 mmol)
ZRAWT, EREGIBaD TR3ERAKIC L TI-(4-((tert-T b F > HILR=IL)(
(2S,4R)-2- A FI-1-FAEA=)-1,2,3,4-F Sk ROFx /Y v-4-1 )
TI)IRVII)-H-1,2,3- M) 7V = I-4-H IRV BEDH AR (40 mg)
=157,

ESI-MS, (M+H)*, m/z: 520.
(T#3)

TR2THRLNA1-(4-((tert-T M F T HILAKRZIL) ((28, 4R)-2- X F)L-1-F
OEF=-1,2,3,4-F S ROF /) U-4-A1JV)T X/ )RV IIL)-TH-1,
2,3-NY TV —=I-4-HIIRVBEEDOEERY (40 mg) & SEFNOTESNI1-(
(284, 4R)-4-(((1r,4R)-4-T X /oo O~NFUI)T X/ )-2-AFI)-3,4-V k&
Kox/YY-1CH)-4q)V) 7Oy -1-4> ZiEfEE (25 mg, 0.064 mmol) %
FAWT, EfEFIbOITRIEEHRKIC LT, tert-FFJb ((2S,4R)-2-X FJL-1-
J7OEA=I-1,2,3,4-F hSROFx /) v-4-1)1) (4-((4-(((1R, 4R)-4~(
(28, 4R)-2-X F)-1-TFOEA=I-1,2,3,4-F hSb ROF /) v-4-1 )L
YT X)) anFII)AINEAI)-TH-1,2,3-8 Y 7V —Ib-1-1 JL) X
FIV) 7 T ZIV) AN — N OFERY (52 mg) & F =,
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[1175]

[1176]

ESI-MS, (M+H)*, m/z: 817.
(T#24)

TRR3THESNtert-TFIL ((25,4R)-2-X F)L-1-TFOEF =)L-1,2,3,4-
FhSEROF Y -4 L) (4-((4-(((1R, 4R)-4-(((28*, 4R*)-2- X F )L -1~
7OEA=ZII-1,2,3,4-F kS ROF/ ) U-4-1 L) T /) ranFd
WYAWIREAI)-TH-1,2,3- 8 ) P/ —=Ib=-1-4 L) A FI) T =)L) AL
< — MOBEER (52 mg) ZAWT, EfEFNKOIE2ERERICL T, EEWS8
TOMERNE BT, BONTIFERY % WHEHPLC(0. 05%EREET7 >V E=" L
KB/ 7 b= 1) JL=55/45~45/55) THERIT B &Ik Y. {t&¥W8F (13

mg, 3LFE h—4JLINEE28%) %15 1=,

ESI-MS, (MtH)*, m/z: 717. 'H-NMR (CDCly) &: 1.06-1.12 (m, 6H), 1.12-1,
17 (m, 6H), 1.23-1.40 (m, 5H), 1.98-2.05 (m, 1H), 2.07-2.16 (m, 3H),
2.22-2.43 (m, 2H), 2.47-2.74 (m, 5H), 3.54 (dd, J = 12.2, 4.1 Hz, 1H)
, 3.91-3.97 (m, 1H), 3.99 (d, J = 7.2 Hz, 1H), 4.13-4.22 (m, 1H), 4.8
2-4,.98 (m, 2H), 5.42 (s, 2H), 6.61 (d, J = 8.6 Hz, 2H), 6.98 (d, J =
8.2 Hz, 1H), 7.07-7.32 (m, 10H), 7.46-7.50 (m, 1H), 7.92 (s, 1H).
[ZEHEfI8g]

(1R, 4r)-4-(((28*, 4R*)-2- A F)L-1-FOEA Z)1-1,2,3,4-F b5 KOF /

) o=4-1 V)7 X J)-N-(4-((4-(((2S,4R)-2-X F)L-1-FO EF =)1-1,2,3,
A~FhSEROF /Y V-4-AI)TZ/))7ZIV)TI))4-FFY TF-2-
AV-1-1 ) oanEyr-1-AILREFH I R (1E5189)

(T721)

SEBRTOITRITH/LNA1-((2S,4R)-4-((4-FTIX /7 ZIV)T I /)-2-X
FI-3, 4~ rkOx /Y -12H) -1 ) 7O/ -1-74 > (50 mg, 0.162 mmo
DEE;4-((tert-T NFZAINRZIW)T X)) TF-2-14 VE5(32.2 mg, 0.1
62 mmol) = \WT, EREHIbOIIRIEBERRKICL T, tert-TFI (4-((4-(((
2S,R)-2-A FI-1-FOEF=)-1,2,3,4-F hSe RkOx/ ) v-4-4)L) T
/)T DIVTR))AFFYTF-2-4 -1-4)L) BIL/s<— (79 mg,
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[1177]

[1178]

[1179]

100 %) =57,
ESI-MS m/z: 491 (M + H)*
(T722)
IRIT/ O ctert-TFI (4-((4-(((28,4R)-2-A F)-1-FOEF =)L~
1,2,3,4-F S ROF /Y V-4-A )T I /)T TZI)T I/ )-4-FFY
TF-2-4 =-1-4JL) I /N7 — (79 mg, 0.161 mmol) ZFAWT, EHEfHI1k
DIFR2EABHRICLT, 4-7 3 /-N-(4-(((2S,4R)-2- A F)-1-FOEX =)L~
1,2,3,4-F 5 ROF /Y V-4-A V)T /)7 2Z))TF-2-4 VTR
U7 A OFERIEDEEMRY (79 mg) #2157,
ESI-MS m/z: 391 (M + H)*
(T#23)
T2TELNRLL-T I /-N-(4-(((2S,4R)-2-X F)L-1-FOEA =)L-1,2,3
AT hZEROF /Y44 T /)T TF2-4A VTR MY
ZI A OIS O ERY (32 mg, 0.094 mmol) BLUESEFHIIDIR2 TE
SN (1R, 4r)-4-(((28, 4R)-2-X FI-1-TFOEA = I-1,2,3,4-F hSE R
AF/)o-4-1IV)T7Z/)ooanxdr-1-HJLRVE (32 mg, 0.094 mm
oZEAWT, EFEFMDOIEIEEKICLT. &8 (25 mg, 2T ~—
& IVINER22 %) %157,
ESI-MS m/z: 717 (M + H)*: 'H-NMR (CDCls, &): 0.96-1.11 (m, 12H), 1.11-1
.23 (m, 2H), 1.40-1.66 (m, 4H), 1.82-2.00 (m, 3H), 2.00-2.13 (m, 3H),
2.13-2.36 (m, 2H), 2.36-2.70 (m, 5H), 3.40-3.52 (m, 1H), 3.86-4.00 (
m, 1H), 4.00-4.14 (m, 3H), 4.72-4.88 (m, 2H), 6.37-6.46 (m, 1H), 6.46
-6.56 (m, 2H), 6.97-7.15 (m, 3H), 7.15-7.23 (m, 4H), 7.23-7.32 (m, 2H
), 7.36-7.43 (m, 1H), 7.96-8.06 (m, 1H).
[ZErE5I8h]
1-((2S*, 4R*) 2= X F )L-4-(((1R, 4R)-4-(3-(4-(((2S,4R)-2-X FJ-1-7OE
AZN-1,2,3,4-F S ROF /Y V-4-( V)T X /)7 T=)V)-56,7,8-
FhSeROAIFV,2-]lES T V-T-HILRZII) T IANFII) T I
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[1180]

[1181]

/)-3, 4~k rOx/ ) r-1C2H)-1 ) FrRv-1-F > ({b&48h)
(T#1)

EEGIRe D TFR2THE S ctert-T FIL 3-(4-{[(2S,4R)-2-X F)L-1-70O
Ex=)-1,2,3,4F 5 RO%/ ) v-4-4 V17X /} 7 2=))-5,6-Y
EROAZIFV,2-alES T V-T(BH)-HIRF S5 — 1 (0.325 g, 0.63 mm
oD%&E1, 42 FFHF 5 nL)ITARE L. 0 CTERIEKE/, 4V F F5 VAR
(4 mol/L, 4.0 mL, 16 mmol)Zh1A. ERT2RERIELE. RINEEW %R
ERMEL. BONLEAEEIKEBKERT M) D LKBRTEEMEE L, FEg
IFNLTHE L, BEEARMBEKTHES L. BKMES N Y AT
BL, BEBHETBEICLY., 1-((2S,4R)-2- X FJL-4-{[4-(5,6,7,8-F b
SeROA4IFYV[,2-alESVV-3-4)L) 72 =)V]T7 I /}-3,4-YE RO
F ) U-12H)-4 L) 7O/ v-1-7 > (0.220 g, 84%) & 157=,

ESIMS, (M + H)*, m/z: 416,27
(IL#2)

TRITELNAI-((2S,4R)-2- X F)-4-{[4-(5,6,7,8-F hSE RKOA X4
VI1,2-alES Y V-3-1 )72 =I]IF7 2 /}-3, 4~ ROx /Y U-1(2H)-
AII) TR -1-4(0.084 g, 0.20 mmol) & L PEEHNDOIR2TESN
7= (1R, 4r)-4-(((28*, 4R*)-2-X F)-1-TFOEF =)L-1,2,3,4-F bk RKOF
IV V-4~ )V)T 2 /) oandtr-1-hIRVEBERWT, EEGITD
TR3ERAMIC LT, b&Msh (0.045 g, 30%) %157,

ESIMS, (M + H)*, m/z: 742.7. H NMR (DMSO-d;, §): 0.97-1.06 (m, 12H), 1
.15-1.23 (m, 1H), 1.41-1.68 (m, 4H), 1.84-1.92 (m, 2H), 2.09-2.34 (m,
4H), 2.54-2.69 (m, 4H), 2.72-2.80 (m, 1H), 2.94 (t, J = 9.10 Hz, 1H)
, 3.90-4.08 (m, 3H), 4.13-4.40 (m, 4H), 4.65-4,78 (m, 2H), 4.86-5.14

(m, 2H), 6.53-6.63 (m, 1H), 6.78 (d, J = 8.33 Hz, 2H), 7.12-7.21 (m,

2H), 7.25-7.45 (m, 7H), 7.61 (brs, 1H), 9.13 (brs, 2H).
[ZEHEfI8i]
(1R, 4R)-4-(((28*, 4R*)-2- X F)L-1-FOEF =)-1,2,3,4-F kS RKOF /
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[1182]

) o=4-A V)7 X J)-N-(2-((4-(((2S,4R)-2-X F)L-1-FO EF =)1-1,2,3,
A~FhZEROF/)U-4-A4IV)TI/)7 V) FA)TFIV)7ONF
HU-1-hIVRFH I R (IEES8I)

EREFATDITR2 TR/ ON1-[(2S,4R)-4-({4-[(2-7I /T FIV)FF1T
ZWYT R /)2-AFII-3,4-YeROF /Y U-1CH)-4 17O RY-1-F Y
1BE1E (0.078 g, 0.19 mmol) BL TBEFNTDITFR2TE SN/ (1R, 4r)-4-(
((28%, 4R*)-2-X F ) -1-TOEF =)-1,2,3,4-F hSkb ROx/ ) v-4-1 )L
VPRI A~NFHU-1-HILRVER(0.06 g, 0.17 mmol) AWV T, £
BIbDTFR3ERAHRIC L T, &8I (0.036 g, 30%) =157

ESIMS, (M + H)*, m/z: 696.68. 'H NMR (DMSO-ds;, &): 0.91-1.22 (m, 15H),
1.31-2.31 (m, 11H), 2.52-2,63 (m, 4H), 2.66-2.76 (m, 2H), 3.08-3.20 (
m, 2H), 3.38 (brs, 1H), 4.11-4,19 (m, 1H), 4.54-4.81 (m, 2H), 6.27 (d
, J =7.45 Hz, 1H), 6.62 (d, J = 8.55 Hz, 2H), 7.08-7.52 (m, 10H), 7.
87 (brs, 1H), 9.11 (s, 1H).

(e8] ]
2-(3-((1R, 4R)-4-(((2S, 4R)-2-X FI-1-FOEF =)-1,2,3,4-F RS E R
OF/UV-4-4)L)T7 /) 7anxFiil)o b4 R)-N-(4-(((2S, 4R)-2- X
F-1-7OEA=ZI-1,2,3,4-F hZROF /) V-4-( V) TFZ /)7 =
W7 72K (IbEY8))

(T#1)

SERFITH/ON1-((25,4R)-4-(((1r, 4R)-4-F7 I /2 /O~NFUI) T =
J)=2-AFIN-3,4-TeROF/ ) v-1CH)-q L) TR V-1-F v ZERIE
(0.250 g, 0.64 mmol) ADMF(5 mL)ICiAEL. MY IZFI T I (0.18 nL, 1.
29 mmol), DMAP(0.196 g, 1.61 mmol) 3 & T*CDI(0.208 g, 0.64 mmol) % =7
ThZ. 80 CTALREE®R Lz, RINEEMICTFIL V) >F— b BERIE
(0.116 g, 0.84 mmol) #Z=BTHNA. 80 CTIGHEREEIL LEL, RINESY
EKTHRL, BT FI CTHIE L, BRBEZKS L UCRIMBIRKTES
L. BKEERF M) D LTEEL, BERELE, BSONERBEZHYELS
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[1183]

[1184]

LYOY RIS 7 14—(FE M= MYIL/0 1BERKIATR=60/40) THET 2
sty TFI (IR, 4r)-4-(((2S, 4R)-2- X F)L-1-FOEF =JL-1,2,3,
A~F RS ROF/YU-4-AII)TI/)o0ONFIIN)AINESI)TY)
v+ — b (0.150 g, 52%) =57,

ESIMS, (M + H)*, m/z: 445,56,

(T722)

TRITELSNAEIFIL (((IR,4r)-4-(((2S,4R)-2-X FIL-1-TO EF =)L~
1,2,3, 472 ROF/ Yr-4-A )T I /) 7aANFDIL) BILINEA
WYT) o+ —K~(0.150 g, 0.34 mmol) & BT, EHEF2fODITIRE2EBHRIC
LT, 2-(3-((1R,4r)-4-((2S,4R)-2- X F)L-1-7OEF Z)L-1,2,3,4-F v 5
EROF/ Y44 TI)oanFII)V LA R)EEE (0.110 g, 79
%) =/l

ESIMS, (M + H)*, m/z: 417.36.

(T#23)

TFR2TESN2-(3-((1R, 4r)-4-((2S, 4R)-2- X F)L-1-FOEF = )L-1, 2,
3 4-FhZeRAF /Y U-4-A LT /)oa~NFIIL)T LA R)EEEE(0.
110 g, 0.26 mmol) ADMF(5 mL)IC;A#Z L, DCC(0.076 g, 0.37 mmol) & &L UDM
AP(0.096 g, 0.79 mmol) =N A, ERTINEIER L, RIGNEEMICESE
BTITESNI1-{(2S,4R)-4-[(4-F X ) 72 ZN)F X /) ]-2-AF)I-3,4-2
EROF/YVU-1CH)-A L} O/ -1-74>(0.082 g, 0.26 mmol) & HIX.
ERTIGREER L, RINEEWMAKKICMA, 109EIEHR L, £LL
BEfd%z 5B L. REFE L, TFONEAEEZPEAEHPLC(10 mmo l/LE &ER 7
VEZDLKER/ TN MY IL=T0/30~37/63) TRETZ I EICLY., &
A18j (0.064 g, 34%) %157,

ESI-MS m/z: 708.67 (M + H)*: 'H-NMR (DMSO-ds, §): 0.78-0.86 (m, 1H), 0.
93-1.06 (m, 12H), 1.09-1.22 (m, 4H), 1.83-1,99 (m, 4H), 2.07-2.28 (m,
2H), 2.53-2.67 (m, 5H), 3.37-3.38 (m, 1H), 3.43 (dd, J = 12.0, 4.0 H
z, 1H), 3.76 (d, J = 5.48 Hz, 2H), 4.08-4,14 (m, 1H), 4.60-4,78 (m, 2
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[1185]

[1186]

H), 5.87 (d, J = 7.89 Hz, 1H), 5.96 (t, J = 5.37 Hz, 1H), 6.09 (d, J
= 7.02 Hz, 1H), 6.59 (d, J = 8.77 Hz, 2H), 7.16 (d, J = 3.73 Hz, 2H),
7.19-7.27 (m, 7H), 7.49 (t, J = 4.2 Hz, TH), 9.54 (s, 1H).
[3=fEfI8k]

(1R, 4R)-4-(((28*, 4R*)-2-A F)L-1-TOEA =Z)L-1,2,3,4-F bk ROF /
) o=-4-A L) T = J)-N-((5-(4-(((2S,4R)-2-X F ) -1-TFOEF =)L-1,2,3,
A~FhZeROF/YD-4-AII)TI/)722I)-1,2,-FFH 27—
3-A ) AFIV) T oanFty-1-AIERFH I R(EE#8K)

EREFIID TIRATE SN 1-((2S,4R)-4-((4-(B3-(F7 X / A FI)-1,2,4-F
FHITY—=IN-5-AI)TTZN)T I/ )2-AF)-3,4-Y ROx/ Y-
TRH) -4 ) 7Ry -1-F v OHEERD (11 ng) B L CSEFNOIIR2THE
S5N7 (1R, 4r)-4-(((287, 4R)-2-X FI-1-FAEA = I-1,2,3,4-F hSE R
A%/ YU-4-A4 )72 /) oandtr-1-AILRVEE00 mg, 0.029 mmo
DAEBWT, EEFIbOTIEIEERKICL T, EEWBKOHERM %S/, 8
SN 7= 4 K % FEAEHPLC (0. 05%TFAKAMR/ 72 = b 1) JL=65/35~55/45)
THRETDZ&ICEY., EEW8Kk (1 mg, 4%) %=1F7,

ESI-MS, (M+H)*, m/z: 718. 'H-NMR (CDCly) &: 1.11-1.19 (m, 12H), 1.24-1
.52 (m, 2H), 1.66-1.78 (m, 2H), 2.03-2.19 (m, 4H), 2.22-2.45 (m, 5H),
2.50-2.65 (m, 2H), 2.65-2.75 (m, 1H), 2.81-2.89 (m, 1H), 3.34-3.44 (
m, 1H), 4.07 (dd, J

13.1, 3.2 Hz, 1H), 4.30 (dd, J = 11.6, 4.3 Hz,

1H), 4.61 (d, J = 5.4 Hz, 2H), 4.89-5.02 (m, 2H), 6.31-6.36 (m, TH),

6.68 (d, J = 9.1 Hz, 2H), 7.18-7.24 (m, 4H), 7.27-7.35 (m, 2H), 7.38-
7.43 (m, 1H), 7.47-7.53 (m, 1H), 7.92 (d, J = 8.6 Hz, 2H).

[ErEFI8L]

(1R, 4R)-4-(((28*, 4R*)-2- A F)L-1-7OEA =Z)L-1,2,3,4-F Sk RkOF /
) o=4-A V)7 = 7 )-N-((1-(4-(((2S,4R)-2-X F ) -1-FOEF =)L-1,2,3,
~FhSeEROF /Y U-4-AN)T /)72 Z)V)-1H-1,2,3-8) 7/ — )L~
-1 V) X FN)Trandtr-1-hILRFH I R{EEH8L)
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(T721)

SEFDOIR2THE LN (IR, 4r)-4-(((284,4R*)-2-X FIL-1-TOEA =
W-1,2,3,4-FhZROF /) o-4-4)V)T7X /) yanFHr-1-HIR
VE2(30 mg, 0.087 mmol) . BLVTO/NILFILT I (0.007 wl, 0.105 m
mol) & FAWT, EREFIbDITIRIEFAERIC LT, (1R, 4r)-4-(((2S%, 4R*)-2- X
F-1-7OEA=Z)-1,2,3,4-F b ROF /Y V-4 L) T I/ )-N-(F
A7-2-4 -1-4)L) > 7 a~FHo-1-h)LRFH I NOBEERY (30 mg)
=5,

ESI-MS, (M+H)*, m/z: 382

(IL#22)

EHEFI3aD TIR2THESNA1-{(2S,4R)-4-[(4-7L RT7z=ZN) T X / ]-2-
AFI-3,4-Terax/ Y r-12H) -1} FORy-1-F4 > OHEERM (30 m
9). BLUEBEHIBLOTRRITESNIZ(IR, 4r)-4-(((2S%, 4R*)-2- X F)L-1-TF
AEAZ)-1,2,3,4-F b ROF /Y V-4 )T I /)-N-(FOTF-2-1
v-l-q1) o oanFdr-1-hIRFH I ROBEEKRM (30 mg) =AW T,
EEFIBaD TRRIE ERRIC LT, (LEMBLOMERM A/, BONIMHER
)% WAEHPLC (0. 05% EREE T > E=7 LKA/ 7 b= b 1) JL=6/4~5/5)
THRETDIIEICLY., LE%8L (31 mg, 2T b—4 JLINEKE6Y) 2157,
ESI-MS, (M+H)*, m/z: 717. 'H-NMR (CDCly) &: 1.06-1.19 (m, 12H), 1.18-1
.36 (m, 3H), 1.49-1.55 (m, 2H), 1.92-2.06 (m, 3H), 2.08-2.17 (m, 2H),

2.21-2.44 (m, 2H), 2.47-2.74 (m, 5H), 3.55 (dd, J = 12.2, 4.1 Hz, 1H

), 411 (d, J =7.2 Hz, TH), 4.19-4.27 (m, TH), 4,57 (d, J = 5.4 Hz,

2H), 4.80-4.89 (m, 1H), 4.92-5.01 (m, 1H), 6,23 (t, J = 5.7 Hz, TH),
6.71 (d, J = 9.1 Hz, 2H), 7.07-7.12 (m, 1H), 7.16-7.20 (m, 1H), 7.21
(d, J =7.2 Hz, 1H), 7.22-7.26 (m, 2H), 7.28-7.33 (m, 2H), 7.44-7.47
(m, H), 7.49 (d, J = 9.1 Hz, 2H), 7.83 (s, 1H).

[1187] [3EHEfI8m]
4-(((2S,4R)-2- X F)-1-7OEA =Z)-1,2,3,4-F hSk ROF /) v-4-4



WO 2019/189778 380 PCT/JP2019/014042

[1188]

[1189]

W) T X J)-N-(4-(((1R, 4r)-4-(((2S, 4R)-2- X F)L-1-FOEF =-1,2,3,4
-FRSEROFIYD-A-AIV)TI )V IANFUI)TI ) )-4-FFV T
F-2-4 V-1-4 VIRV XTI R ({b&H8m)

(T

SEHIOITHELON1-((2S,4R)-4-(((1r,4R)-4-7 X /> O~NFVIV) T X
J)2-XFN-3,4-Te ROF/ Y U-1CH)-1 V) Tanv-1-74 > ZEEE
(0.120 g, 0.31 mmol), HLUV4-((tert-T M F L AIRZIWV)T I /)T F-2
-4 VE£(0.062 g, 0.31 mmol) #AWT, EHEfllad TRIEREKICL T, ter
t=7FI (4-(((1R,4r)-4-(((2S,4R)-2- A F)L-1-FOEF Z)L-1,2,3,4-F
RSERAQFIYV-4-AITI/)SIANFIIVIT I ) )-4-FFY TF-
2-4 V=-1-A W) HNINT— 1 (0.120 g, 72%) %157,

ESIMS, (M + H)*, m/z: 497.33.

(IL#2)

TRRITELNtert-TFI (4-(((1R,4r)-4-(((2S,4R)-2-X F)L-1-7FO K
FZW-1,2,3,4-F hSEROF /Y U-4-A V)T I /) oO~NFIUIN)T R
I)A-F XY TF-2-4 V=-1-4 L) HIL/AT— ~(0.120 g, 0.24 mmol) % F\
T. EfRFIKOITE2ERERICL T, 4-7 3 /-N-((1R, 4r)-4-(((2S, 4R)-2- %
F-1-7OEA=ZI-1,2,3,4-F v ROF/ ) v-4-1 )T /)>o0
ANFUIW)TF-2-4A VT IR M) 7 A OBBRIEDEERY(0.130 9) %218

7=o

ESIMS, (M + H)*, m/z: 397.44.

(I#3)

TR2THELNRA-T I /-N-((1R, 4r)-4-(((2S,4R)-2- A F I -1-TFOEF =
W-1,2,3,4-F e ROF /Y V-4 L) T /) oO~NFII) TF-2-
AVF7IR M) 7 A OFBREOHEERY0.126 9) B L UVSERITELN
724-{[(2S,4R)-2-X FI-1-FOEF =I-1,2,3,4-F kS ROF /) v-4-
AW]IT7 3/} REER0.060 g, 0.18 mmol) ZFEWT, EHEFIbOITFE3EE
BRICL T, 16&%%8m (0.026 g, 2T h—4% JLUINEKI15%) 157,
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[1190]

[1191]

[1192]

ESIMS, (M + H)*, m/z: 717.4. 'H NMR (DMSO-d;, &): 0.79-0.86 (m, 1H), 0.
91-1.27 (m, 17H), 1.70-1.80 (m, 2H), 1.84-2.03 (m, 2H), 2.06-2.33 (m,
2H), 2.53-2.68 (m, 5H), 3.39-3.52 (m, 2H), 4.16 (d, J = 5.26 Hz, 2H)
, 4.26-4.32 (m, 1H), 4.57-4.79 (m, 2H), 6.62-6.68 (m, 3H), 7.09 (d, J

= 7.6 Hz, 1H), 7.14-7.32 (m, 6H), 7.46 (brs, 1H), 7.65 (d, J = 8.77
Hz, 2H), 8.48-8.55 (m, 2H).

[SErE5I8n]

(1R, 4r)-4-(((28*, 4R")-2- A F)L-1-7OEA =Z)L-1,2,3,4-F hZ b KOFx /
) =414 )T X 7 )-N-(2-(3-(4-(((2S,4R)-2- X F)L-1-TFOEF = )L-1, 2,
3J4-F b ROF/YV-4-AI)TZ/)7zZI)V LA R)IFILIVY
ANFHU-1-hILRFHI K ({EEW8N)

(T721)

BEFITELNN-{(2S,4R)-4-[(4-T X/ 7 ZIN) T J]-2-AFI)L-3,
- ROFx/ Y r-12H)-q )} FOv-1-4(0.250 g, 0.81 mmol), &
SUtert-TFI -7/ TFI)HIN/INT—K(0.16 mL, 1.05 mmol) % FB
WT. EREFAISDOIRIEBKICLT, tert-FFJL (2-(3-(4-(((28, 4R)-2-
AFN-1-FOEAZI-1,2,3,4-F h5ROF /) ) V-4-A ) T2 /)T x
ZI)T LA R)IFIV) A< — (0,240 g, 60%) %157,

ESIMS, (M + H)*, m/z: 496.36.

(T722)

TRITELNctert-TFIL (2-(3-(4-(((28,4R)-2-X FIL-1-TOEA =
W-1,2,3,4-F b ROF /Y o-4-4IJL)TX/)72=)V LA R)IF
W) BN — (0,240 g, 0.48 mmol) ZFWNT., EfEFINaD TIE2E FRRIC
LT, 1-(2-7 32/ TFI)-3-(4-(((2S,4R)-2- X F)L-1-TOEA =)L-1,2,3
AT RS ROF /) U-4-4)V) T2 /)7 Z)V LT BEEIE(0.210 g,

100%) =15 7=,

ESIMS, (M + H)*, m/z: 396.31.

(T#&3)
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[1193]

TR2THELNKI-(2-7 X/ TFIL)-3-(4-(((2S,4R)-2- X F)L-1-FO EF
ZI-1,2,3,4-F rSERAF /Y- TI/))7TZN)ILT EEE
1#(0.210 g, 0.49 mmol) B L TEEFNDIFR2THE SN/ (IR, 4r)-4-(((2S,
AR)-2-X FI-1-FOEF=Z)-1,2,3,4-F b ROF /Y V-4-4 L) T X
) oanEyy-1-hIL R UEL0.167 g, 0.49 mmol) & FWT, EREHI1b
DIRIEAKICL T, £EH8n (0.066 g, 19%) &5/,

ESIMS, (M + H)*, m/z: 722,67, 'H NMR (DMSO-ds;, §): 0.77-0.89 (m, 1H), 0
.92-1.19 (m, 15H), 1.39 (q, J = 12,50 Hz, 2H), 1.74 (d, J = 12.50 Hz,

3H), 1.90-2.28 (m, 5H), 2.51-2.65 (m, 5H), 3.09 (brs, 4H), 3.46 (dd,

J =11.62, 3.29 Hz, 1H), 4.02-4.12 (m, 1H), 4.56-4.78 (m, 2H), 5.68
(d, J = 7.67 Hz, 1H), 5.91 (brs, 1H), 6.55 (d, J = 8.77 Hz, 2H), 7.08

(d, J =8.77 Hz, 2H), 7.12-7.31 (m, 7H), 7.45-7.53 (m, 1H), 7.75 (br
s, 1H), 8.02 (s, 1H).

[ZEHEfI80]

(1R, 4r)-4-(((28, 4R")-2-X F)L-1-FOEF = J)-1,2,3,4-F hSkE ROx /
1) 2=4-A V)T = J)-N-(2-(4-(4-(((2S,4R)-2-X F)L-1-FOEA =Z)L-1,2,
34-F hSEROF /Y U-4-(IV)T I /)7 zZIL)-TH-ES Y —IL-1-1 )L
YIFIV) 2 anFHU-1-HILRFHI R ({EEW80)
BEFNDOIR2TE SN (IR, 4r)-4-(((25, 4R*)-2- XA F)L-1-FOEF =
W-1,2,3, -7 hSROF /) V-4-4I)LV)T7X ) yanFHr-1-HIR
V5 (25.0 mg, 0.073 mmol) B K VEMEHICqD TIE2TH LN /=1-((2S, 4R)-4-
((4-(1-2-7X /) ZTFI)-H-ES YV —I-4-A ) T T ZIV)T X/ )-2-*F
=34~ rkax/ ) -1C2H)-1 ) Fa/Xv-1-4>2(29.3 mg, 0.073 mmo
DERAWT., EfEFNaD0IRIEERKICL T, £EW8o (41.2 mg, 78%) %15
1o
ESIMS, (M + H)*, m/z: 730; 'H NMR (CDCl;, &) 1.04-1.34 (m, 18H), 1.86-2
17 (m, 5H), 2.19-2.43 (m, 2H), 2.45-2,75 (m, 5H), 3.54 (dd, J = 12.4
, 4.4 Hz, 1H), 3.66-3.79 (m, 2H), 3.86-3.96 (m, 1H), 4.11-4.33 (m, 3H
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[1194]

[1195]

), 4.77-5.20 (m, 2H), 6.08-6.24 (m, 1H), 6.65 (d, J = 8.8 Hz, 2H), 7.
04-7.31 (m, 10H), 7.42-7.48 (m, 1H), 7.51 (s, 1H), 7.73 (s, TH).
[=HEf18p]

1-((2S, 4R)-2- X F )L -4-(((1R, 4R)-4- ((1R, 4R)-5-(4- (((2S, 4R)-2- X FJL-1-
TOEF=ZI-1,2,3,4-F RS RAF /) U-4-A )T I /)R AL I)-2
SV THES/OLR.21INTHU-2-hIRZV) D VONFIUI)T I /)=
34-ve ROx/ ) r-12H)-4 ) FOnv-1-F > ({LE¥8p)
SEFNOIR2TE SN (IR, 4r)-4-(((28, 4R*)-2-XA FI)L-1-FOEA =
W-1,2,3,4-FhSeROF /) o-4-4)L)7X /) oanFHr-1-HIR
V8 (25.0 mg, 0.073 mmol) B L UEMEHFIKkD TIE2TE LN /=1-((2S, 4R)-4-
((4-(2,5-IF7HES /O 21INTEHU-2-ANK=ZN) T Z=ZNV)T X /)-
2-XFII-3, 4~y rkOx /Y U-102H)-1J)L) 7O/ -1-4>(30.4 mg, 0.0
73 mmol) A FAWT, EEHIaDTR1EREBFICL T, £E#8p (27.2 mg, 50%
) E1S T,

ESIMS, (M + H)*, m/z: 745; 'H NMR (CDCl,, &) 0.84-1.36 (m, 18H), 1.72-2
.43 (m, 10H), 2.45-2.82 (m, 5H), 3.37-3.88 (m, 5H), 4.08-4.29 (m, 2H)
, 4.75-5.10 (m, 3H), 6.52-6.67 (m, 2H), 7.04-7.34 (m, 7H), 7.37-7.51
(m, 3H).

[S=HEf18q]

1-((1R, 4r)-4-(((2S%, 4R*)-2- A FJL-1-FOEF =)L-1,2,3,4-F Sk RO
FINVU-4-4IV)T ) yANFHFU-1-0ILR=IV)-N-(4-(((2S, 4R)-2-
AFN-1-FOEA=ZI-1,2,3,4-F hZROF /) )44 ) T2 /)T x
I ERY I U-4-AIREHI R (1EEH8q)

(TR

SEFTOITRRITHEOLNL1-{(2S,4R)-4-[(4-7 X/ 7z ZI)V) T X /]-2-X
FI-3,4-TE ROF /) v-12H)-q )L} TO/8>-1-74>(0.150 g, 0.48 mm
o). BLWI-(tert-FT M F T HILRZI)-ERY D V-4-H IR VERO.111
g, 0.48 mmol) ZFAWT., EEANDDITIEIEARKRICL T, tert-TFJL 4-((4
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[1196]

[1197]

[1198]

-(((28,4R)-2- A FI-1-TOEA=ZI-1,2,3,4-F b ROFx /) v-4-4
WIT /)7 2ZIV)AINEAIVERY I V-1-HIILKRFS5—1(0.180 g
, %) &157,

ESIMS, (M + H)*, m/z: 521.41.

(T722)

TIRITHELNctert-TFIL 4-((4-(((2S,4R)-2- A FIL-1-TFO EA =)L -1
2,3, 4-F hSEROF /Y V-4-AI)T I /)7L AINEAI)ER
) U-1-AIRFSS5—1(0.180 g, 0.35 mmol) &= FAWT, EfEf1am L2
2&EBRRICL T N-(4-(((2S,4R)-2-A F)L-1-TOEF =)1-1,2,3,4-F b5
EROF /) YV-4-AI)TI/)72ZIV)ER) I V-4-AIRFHIR 1B
BRI DR R (0. 160 o) 187,

ESIMS, (M + H)*, m/z: 421,32,
(I#3)

TR2THELNAN-(4-(((25,4R)-2-A FIL-1-FOEA Z)-1,2,3,4-F b5
EROF/)YV-4-AI)TI/)72ZIV)ER)IV-4-HIRFHIR 1B
ERIE DR ERY (0. 160 9) B L TBEFNIDITIR2TE S/ (1R, 4r)-4-(((28
VAR -2-X FI-1-FaEAZI-1,2,3,4-F hSkbROF /) U-4-4J)L) T I
) oanEHy-1-hAIL R VEL0.121 g, 0.35 mmol) &= FWT, EHREHI1b
DIRIEAKZRICL T, 16EW8a (0.071 g, 27%) %157,

ESIMS, (M + H)*, m/z: 747.54. 'H NMR (DMSO-d;, &):0.74-0.89 (m, 1H), 0.
92-1.06 (m, 12H), 1.08-1.29 (m, 3H), 1.32-1.84 (m, 9H), 1.89-2.03 (m,
2H), 2.07-2.29 (m, 2H), 2.52-2.64 (m, 7H), 2.98-3.10 (m, 1H), 3.46 (
dd, J = 11,51, 3.40 Hz, 1H), 4.00 (d, J = 12.72 Hz, 1H), 4.11-4.21 (m
, TH), 4.38-4.47 (m, 1H), 4.58-4.76 (m, 2H), 5.84 (d, J = 7.89 Hz, 1H
), 6.58 (d, J =8.99 Hz, 2H), 7.16 (d, J = 3.73 Hz, 2H), 7.19-7.32 (m
, TH), 7.47-7.54 (m, 1H), 9.51 (s, 1H).

[3EHEfI8r]

1-(4-(((2S,4R)-2-X F)-1-7OEF=)I-1,2,3,4-F hSE ROFx /) v-4
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[1199]

[1200]

AT 2 /)R A IL)-N-((1R, 4R)-4-(((28,4R)-2-A F)L-1-FO KA =
W-1,2,3, -7 o ROF /) U-4-4IV)TI /)20 FII)TEFY
V-3-AIRFH I K (IbEH8r)

(T

SEFNOIRTITESN4-(((2S,4R)-2-X F)-1-TOEF =-1,2,3,4-
ThIeEROF /Y V-4-AI)T X /)REEH0.4 g, 1.18 mmol) B LA
FI FEFIU-3-AILRFTS— b 1BEIE(0.268 g, 1.77 mmol) ZFAWT
. EREFIbOIEIEERKICL T, XFI 1-(4-(((28,4R)-2- X FJ)L-1-7'O0
EA=ZI-1,2,3,4-F 5 ROF/ ) U-4-A4IL)TI/IRVIAV)TEF
TVU-3-HIRFYS— 1 (0.360 g, 70%) &1,

ESIMS, (M+H)*, m/z: 436.45.
(IL#2)

TRITELNEXFIL 1-(4-(((2S,4R)-2-X FIL-1-FOEF =)L-1,2,3,4
-FhSEROF /Y VAT I/)RYYIALIVTEFIV-3-hILRF
©5—1(0.360 g, 0.83 mmol) =F\WT., EMEHI2fOTRR2EEHEICLT, 1-
(4-(((2S, R)-2-A F-1-FOEF=Z)I-1,2,3,4-F rhSkb ROF /) v-4-
AT IIIRVIAI)TEF I U-3-HILRVEL(0.330 g, 95%) %157,
ESIMS, (M+H)*, m/z: 422.49.

(T#3)

TR2THELNRI1-(4-(((25,4R)-2-A FI)L-1-FOEA =IV-1,2,3,4-F b5
EROF /Y U-4-AIVT I/ IRVIALIVTEFOV-3-AILRVERO.1 g
, 0.24 mmo ) B L VSERITESN/1-((2S,4R)-4-(((1r, 4r)-4-T X ) ¥
JOANFUI)T I/ )-2-XFII-3, 4~ ROx/ ) v-12H)-4 L) 7O
v-l1-Zv Z15f15(0.090 g, 0.24 mmol) A B\ T, EFEFI1bD TE3E Bk
ICLT. 1b&%8r (0.033 g, 19%) =57,

ESIMS, (M+H)*, m/z: 719.57. 'H-NMR (DMSO-d; &): 0.75-0.86 (m, 1H), 0.9
4-1.06 (m, 12H), 1.11-1.26 (m, 5H), 1.80-1.91 (m, 4H), 2.10-2.26 (m,
2H), 2.51-2.63 (m, 5H), 3.34-3.36 (m, 1H), 3.52-3.54 (m, 2H), 4.22-4,
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[1201]

[1202]

28 (m, 5H), 4.63-4.65 (m, 1H), 4.73-4.75 (m, 1H), 6.63-6.66 (m, 3H),
7.10 (d, J = 7.6 Hz, 1H), 7.16-7.32 (m, 6H), 7.43 (d, J = 8.77 Hz, 2H
), 7.48 (brs, 1H), 7.84-7.86 (m, 1H).

[ZErEfI9a]

4-(((2S,4R)-2-X FI)-1-TOEA=)-1,2,3,4-F hZk kOFx /) v-4-4
W) T X /)-N-(2-(N-((1R, 4R)-4-(((28*, 4R*)-2- A FL-1-T O EA =)L -1, 2,
3 4-ThZERAF /Y U-4-A)T I /) 7ANFII)ANT 7EAIL)
IFN)RVYZXT IR (1bEY%)

(T721)

SEBFNODITIRE2THELONA1-((25%4R)-4-(((1r,4R)-4-7 X / >/ O~F
DIVT R /)2-AFI-3, 4k rOFx/ ) v-1CH)-1 ) Ta/r-1-F >
—ER15(0.2 9, 0.51 mmol) AT/ OOX & (5 ) ISAEL. MU FIL
7X(0.29 m, 2.07 nmol)&HNZ, ERTI0 4REFELR LA, RIGBREDIC
NUD) 2-(2aRRNEKRZIV) TFIV)AIL/AT— (0,143 g, 0.51 mmol)
%0 CTHMA. ERTIREER L, RIGEEWEKICHERL, o000
A VICTHH L, BREZHENREKTHEEL, BKREFN)DLT
HIEL., BERELEL, SOoNERBEEZ¥EAZLIOR NS4 — (Tt
b= YIL/0. 1 REEEIKIATR=45/55) TR T B 2 &ICL Y, Ry UL (2-(N-
(4-(((2S", R -2-X F)L-1-FOEF =)-1,2,3,4-F hSk ROx /) v-4-
AT E2T)2oanF VIV AT 7EAI)TFIL) AT —K(0.150 g
, 52%) &5 7,

ESIMS, (M+H)*, m/z: 557.29.

(I7E2)

TRITELNERY YL (2-(N-(4-(((28% 4R*)-2-X F I -1-TaEF = JL-1
2,3, 4T hZEROF /Y U-4-(JV)TI /) IANFUIV)AINT 7 EA
W)TFI)AIIANT— (0,150 g, 0.27 mmol) ZTHF(5 mL)ICIERR L. /N5
D LRFE0.2 g, 10% wt)EZINA, KRFEKT. =R T36 BRFEER L,
RNEEYEABL. 2RERERMETD&ICEY. 2-7 3 /-N-(4-(((28*
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[1203]

[1204]

VAR 2-X FI-1-FaEAF ZI-1,2,3,4-F hSkROF /Y V-4 L) T X

)2 oanFoIL)IHV-1-RIILKRY 7 X R(0.09 g, 80%) %157,

ESIMS, (M+H)*, m/z: 423.37.

(T#23)

TR2TELNRE2-T I /-N-(4-(((25, 4R*)-2-X F)L-1-TaEF = )-1,2,
34-F RS ROF/YV-4-A )T I /) PAANFUI)ITH V-1-ZJLKR
Y7 X R(0.09 g, 0.21 mmol) B VS ERTHESN4-{[(2S,4R)-2- X F
W-1-7OE4=Z)0-1,2,3,4-F b ROF /Y U-4-( V17 2 /) REEHE
(0.072 g, 0.21 mmol) ZA\WT. EfEFITbOITEIEREFRICL T, &% (
0.045 g, 28%)%7871=,

ESIMS, (MtH)*, m/z: 743.47. 'H-NMR (DMSO-ds &): 0.77-0.85 (m, 1H), 0.9
3 -1.06 (m, 12H), 1.09-1.32 (m, 6H), 1.74 (brs, 1H), 1.90-1.97 (m, 4H
), 2.10-2.16 (m, 1H), 2.22-2,27 (m, 1H), 2.52-2.64 (m, 4H), 3.06-3.11

(m, TH), 3.19-3.22 (m, 2H), 3.42 (dd, J = 11.74, 3.42 Hz, 1H), 3.54-
3.59 (m, 2H), 4.25-4.31 (m, 1H), 4.60-4.76 (m, 2H), 6.60 (d, J = 7.83

Hz, 1H), 6.66 (d, J = 8.80 Hz, 2H), 7.08 (d, J = 7.6 Hz, 1H), 7.13-7
.32 (m, 7H), 7.46-7.48 (m, 1H), 7.61 (d, J = 8.80 Hz, 2H), 8.15-8.18
(m, 1H).

[S=HEfI9b]

N-((1R, 4R)-4-(((2S*, 4R*)-2- X F)L-1-FO 4 =J-1,2,3,4-F h Sk RO
FINUA-AI)T /) oO~nFIV)-2-(4-(4-(((2S,4R)-2- X F JL-1-
JOoEA=I-1,2,3,4-F S ROF /) ) U-4-A4 V)T X /)T T =)V)-1H-
ESYV—l-1-4 L) 7 rT7 X K (L&)

(T721)

EREFBND TRITH/ONEZIFIL 2-(4-(4-(((2S,4R)-2-X F)L-1-7FO E
F=-1,2,3,4-F > rOF /) V-4 )V)TX /)7 z=)V)-H-ES Y
—)-1-4 L) 75— ~(0.250 g, 0.56 mmol) =FE\\T. EfeF2fOIE2L&
ERRIC L T2-(4-(4-(((28,4R)-2-X F)L-1-FO X =)-1,2,3,4-F b Sk
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[1205]

[1206]

ROF /Y244 )T I /)7 2=IV)-H-ES YV —IL-1-1 )L) BEL (0. 140
g9, 60%) =157,

ESIMS, (M+H)*, m/z: 419,29,

(I#E2)

TRITELNR2-(4-(4-(((2S,4R)-2- X FI-1-TOEF =)L-1,2,3,4-F
FSeEROF/YU-4-4IV)T /)7 22)V)-H-ES YV —)L-1-1 L) EFiR
(0.150 g, 0.36 mmol) B L TBEHNODITIE2THE SN /1-((28 4R*)-4-(((1
LAR)-4-F I )V PONFUIN)T I ) )-2-AFN-3,4-T e ROF /1 v-1(
2H) -1 J)L) v -1-7> Z1EfE(0.113 g, 0.36 mmol) &= BT, EHEH
laDITR1EBHRICLT, L&MW (0.031 g, 12%) %157,

ESIMS, (M+H)*, m/z: 716.51. 'H-NMR (DMSO-ds &): 0.85-1.05 (m, 13H), 1.

11-1.24 (m, 5H), 1.84-2.33 (m, 7H), 2.54-2.67 (m, 4H), 3.35-3.52 (m,
2H), 4.14-4.19 (m, 1H), 4.66-4.75 (m, 4H), 6.03 (d, J = 7.67 Hz, 1H),

6.65 (d, J = 8.33 Hz, 2H), 7.17-7.30 (m, 9H), 7.48-7.54 (m, 2H), 7.6
8 (s, T1H), 7.87 (s, 1H), 8.02 (brs, TH).

[ZEHER19c]
N-((1R, 4R)-4-(((2S*, 4R*)-2-X F)L-1-TFOEA =) -1,2,3,4-F k> KO
FINVU-A-4IV)TZ /) yONFDIL)-2-(3-(4-(((2S, 4R)-2- X F JL-1-

JOEA=I-1,2,3,4-F RS ROF /) U-4-A L) TZ /)7 =Z)T L
1A R)7ENT7I R (&)

EEBI14hD TIE2TH 5Nz ((4-(((28, 4R)-2- A F)L-1-FOEAF =)L-1, 2,
334-FhSEROF /Y U-4-(IV)T /)7 TZIV)AILNEAI)T )V
(0.070 g, 0.17 mmol) B L TSEFNODTIE2TE S N/1-((28 4R*)-4-(((1
AR -4-F X /O ONFUI)T I /)-2-AF)-3,4- e ROFx /1) »-1(
2H) -1 L) 7anRv-1-4 > —1EELE (0,066 g, 0.17 mmol) ZF W T, EEfH
14fDITRIERFRICL T, EEWIc (0.021 g, 17%) =157,

ESIMS, (M+H)*, m/z: 708.5. 'H-NMR (DMSO-d; &): 0.76-0.89 (m, 1H), 0.94
-1.04 (m, 12H), 1.09-1.23 (m, 6H), 1.72-1.83 (m, 2H), 1.91 -2,00 (m,
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[1207]

[1208]

[1209]

2H), 2.07-2.26 (m, 2H), 2.54-2,58 (m, 4H), 2.85-3.05 (m, TH), 3.44-3,
52 (m, 2H), 3.65 (d, J = 5.38 Hz, 2H), 4.01-4.07 (m, 1H), 4.59-4.79 (
m, 2H), 5.68 (d, J = 8.0 Hz, 1H), 6.07 (t, J = 5.26 Hz, 1H), 6.55 (d,
J =8.8Hz, 2H), 7.08 (d, J = 8.8 Hz, 2H), 7.16-7.29 (m, 7H), 7.48-7
.50 (m, TH), 7.75 (d, J = 7.83 Hz, 1H), 8.27 (s, 1H).

[3EHEf519d]

(1R, 4R)-4-(((28*, 4R*)-2- XA F)L-1-7OEA =Z)L-1,2,3,4-F bk KOFx /
) o=4-4 )7 =X /)-N-(4-(((1R, 4R)-4-(((2S, 4R)-2-X F)L-1-TOEA =
W-1,2,3,4-F b ROF /Y U-4-4IJL)TX/)>oO~NFIII)T I/ )-
A FY TF-2-4 V-1-4 L) 7 O~NFHU-1-HILRFHI K ({LEY)
(T721)

MR D4-((tert-T b F L AIVRZIV) T X /) TF-2-4 VE£(0.129 g, 0.65
mmo L) & L BBEFNITELNA1-((2S,4R)-4-(((1r,4R)-4-7 3 /v oaOn
FUIIN)TE/)2-AFII-3,4-Ye Rax/ ) v-1(2H)-14 L) Fav-1-F
>(0.250 g, 0.65 mmol) A WT, EEMIaDTRIEEKRICL T, tert-7
FIL (4-(((1R, 4r)-4-(((2S,4R)-2- X FIL-1-TOEA =I)L-1,2,3,4-FT 5
ERAOF/ Y U-4-4 )T /)oanFII)T I ) )4-FFY TF-2-4
=1=-4 ) AN — ~(0.100 g, 31%) =57,

ESIMS, (M + H)*, m/z: 497.

(T722)

TRRITELhctert-TFIL (4-(((1R, 4r)-4-(((2S, 4R)-2- X F)L-1-F0O0
EF=-1,2,3,4-7 b ROF /Y-~ )T X /)2 7aONFI)T
2))AFFYTF2-4A-1-4)L) A/ — 1 (0.100 g, 0.20 mmol) % F3
WT, EEFIKDOIR2ERBRICL T, 4-7 3 /-N-((1R, 4r)-4-(((2S, 4R)-2-
AFN-1-FTOEFZI-1,2,3,4-F bk ROFx /Y U-4-1 V)T /)T D
ANFII)TF-2-4 72X K M) 7)) OFFEE1E (0.095 g, 93%) 2157,
ESIMS, (M - TFA + H)*, m/z: 397,

(I#23)
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[1210]

[1211]

TRR2THELN4-T X /-N-((1R, 4r)-4-(((2S,4R)-2-X F)L-1-FOEF =
W-1,2,3,4-F S ROF /) U-4-A4 V)T /) yO~NFIIN) TF-2-
AYT7IR N7 OFELE(0.089 g, 0.17 mmol) B L U'HEHN DI
2TE SN (IR, 4r)-4-(((28, 4R*)-2- X F)L-1-FAEF = )L-1,2,3,4-F +
SeRAF/Y-4-4I)T X)) oANFHU-1-HILKRVE£0.05 g, 0.
14 mmol) ZFA\WT. EMEFITbDTIE3&EW (0.030 g, 28%) %F7=,
ESIMS, (M + H)*, m/z: 723; 'H NMR (DMSO-ds, &) 0.74-0.87 (m, 2H), 0.88-
1.02 (m, 12H), 1.03-1.27 (m, 6H), 1.30-1.44 (m, 2H), 1.69-1.81 (m, 6H
), 1.86-2.18 (m, 8H), 2.52-2.62 (m, 4H), 3.39-3.58 (m, 3H), 3.98 (t,
J =5.2 Hz, 2H), 4.56-4.69 (m, 2H), 7.19-7.28 (m, 6H), 7.46-7.49 (m,
2H), 8.27 (t, J = 5.48 Hz, 1H), 8.51 (t, J = 8.0 Hz, 1H).

[3EHEfI9h]
1-(1-((1R, 4r)-4-(((2S,4R)-2- XA F)-1-TOEAF Z)-1,2,3,4-F S E R
AF /Y U-4-A )T /)ooandto-1-AILRV)T7EF I V-3-14
)-3-(4-(((2S,4R)-2- X F)L-1-FOEA =Z)L-1,2,3,4-F Sk ROF /1)
VA=A I)T 2 /)T7ZII)U LT (IEEH9h)

(T721)

SEZFN T/ ONIZ(IR, 4r)-4-(((28,4R)-2- X FIL-1-TOEA =Z)-1,2,3,
A~F RS ROF /Y U-4-A)TI /) oOnFHr-1-HIILRVEE(0.25
g, 0.73 mmol), B&LUtert-FTFI FEFIU-3-1I)LAIIL/ST— ~(0.149
g, 0.87 mmol) =AW T., EREANDDITIRIEBERRICL T, tert-TFI (1-(
(1R, 4r)-4-(((2S,4R)-2-X F ) -1-FOEF = )I-1,2,3,4-F hSk ROF /
Do-4-4IV)T X))o oanFdFty-1-AILRZIVTEF I V-3-1 L) Al
INT— (0.2 g, 55%) &187=,

ESIMS, (M + H)*, m/z: 499.38.

(T722)

TRITESNEtert-TFIL (1-((1R, 4r)-4-(((2S, 4R)-2-X FJ-1-7O K
FZ-1,2,3,4-7 S ROF /Y V-4 )T X /) oO~NFHU-1-5
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WRZW)TFEF I V-3-1 ) AN — 1 (0.2 g, 0.40 nmol) ZFBWT, =
MBIk ITE2& BARICL T, 1-((2S,4R)-4-(((1r,4R)-4-3-F X/ T EF Y
VEI=ANRZIT I ANF I TR/ )-2-AFIN-3,4-Y kOFx /) v-
TCH)-1 V) Fany-1-4> N 7)LAOFBRE(0.18 g, 88%) 2157,
ESIMS, (M + H)*, m/z: 399,37,
[1212] (T#23)
TR2TELNE1-((2S,4R)-4-(((1r, R)-4-3-F I J PEF TV V-1-A LR
ZV)2anEII)IT R/ )2-AFI-3, 4~ ROF /) v-12H) -1 )
Janv-1-F> M) 7)b4 OFER1E (0.08 g, 0.16 mmol) %DMF (5 mL) (/A
fZ . CDI(0.038 g, 0.23 mmol), DMAP(0.047 g, 0.39 mmol)d & O, N-< o
YZ7AaEILIFILTI(0.13 m, 0.78 mmol) A MNA., =R T2 BEEE#L
1o RINEEMICEEFTITEONA1-((25,4R)-4- (-7 /)72 =ZW)T X
J)=2-XF)-3,4-Tb ROF /) v-1(2H)-( L) FO/8v-1-4 2 (0.048 g,
0.16 nmol) &N %. ZERTI6 BFEIHEL L, RINEEWIIKKEMA, &
CrBE#%E 5B L. BELZE L, FONEFE%FEAEHPLC(10 mmo l/LE K
BTV EZILKEBR/ TN MY IL=90/10~10/90) THET Z I &ICL Y
. 1b&M9h (0.054 g, 47%) %757=,
ESIMS, (M + H)*, m/z: 734.43. 'H NMR (DMSO-ds &): 0.97-1.04 (m, 13H), 1
.10-1.17 (m, 2H), 1.40-1.45 (m, 4H), 1.75-1.84 (m, 2H), 2.10-2.25 (m,
5H), 2.54-2.62 (m, 3H), 2.91 (brs, 1H), 3.65-3.68 (m, 1H), 3.98-4.08
(m, 3H), 4.40-4.440 (m, 3H), 4.70-4.73 (m, 2H), 5.75 (d, J = 7.63 Hz
, TH), 6.52-6.61 (m, 3H), 7.08 (d, J = 8.54 Hz, 2H), 7.15-7.17 (m, 2H
), 7.24-7.30 (m, 2H), 7.39-7.41 (m, 4H), 8.09 (s, 1H), 9.03 (brs, TH)

[1213] [3Ef&EfI10a]
N-(4-(((2S,4R)-2-X FIL-1-TOEA=)L-1,2,3,4-F bk kOx /1) v-4
“MI)T /)72 Z))-1-(4-(((2S,4R)-2- X F)L-1-TOEA =)L-1,2,3,4
-FhSEROF /) U-A-AIV)TI))ERYIV-I-ALNKRZIV)TEFD
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[1214]

[1215]

V-3-AIRFH IR (lbEH0a)

ERERI10eD TIE1THE S NN-(4-(((28,4R)-2- A FL-1-TFOEF =)L-1,2
AT RS ROF /)4 A N)TI /)T TEFIU-3-HIKR
FHIN M) T A OFBRIEOHEERNY(0.080 9) B L UVSEHIITHELN
721-((2S,4R)-2- X FI-4-(ER) O V-4-4 )V T7 X /)-3,4-TROFx /)
v=1CH) -1 V) FanRy-1-74 > ZiE#IE(0.067 g, 0.17 mmol) =W T,
RMEHIAhD T EBEHRIC LT, {b&Y10a (0.0185 g, 8%) %157,

ESIMS, (M + H)*, m/z: 720. 'H NMR (DMSO-ds &): 0.79-0.89 (m, 1H), 0.94-
1.04 (m, 12H), 1.13-1,24 (m, 4H), 1.85-1.87 (m, 3H), 2.07-2.28 (m, 2H
), 2.54-2.62 (m, 3H), 2.77-2.84 (m, 3H), 3.39-3.50 (m, 2H), 3.66 (d,
J =9.90 Hz, 2H), 3.98-4.00 (m, 4H), 4,08-4,17 (m, 1H), 4.59-4.77 (m,
2H), 5.91 (d, J = 7.93 Hz, 1H), 6,60 (d, J = 8.85 Hz, 2H), 7.14-7.32

(m, 9H), 7.47-7.52 (m, 1H), 9.64 (s, 1H).

[ZEHEfI10b]

4-(((28%, 4R")-2-XA F)-1-FOEA =)-1,2,3,4-F Sk ROFx /) V-4
AI)T 2 7)-N-((1-(4-(((2S, 4R)-2-X F)I-1-FOEF =)L-1,2,3,4-F b+

SeEROF/YV-4-AI)T /)7 ZI)-H-1,2,3-R Y 7V —=)b-4-1 JL
IAXFI)ERY I V-1-HIRFHI R ({LEH10b)

(T#1)

SEFN20TFR2TESN=1-((25, 4R*)-2- A FJL-4-(ER Y S v-4-A L T
3 /)-3,4-YerRaOF/ ) v-1CH) -4 L) FanRv-1-F v Z15ERE(1.0 g,
2.68 mmol)& X%/ —)L(5 mL)ICEME L., 7YEZTKAKT mol/L X4
J =LA, 5nl)%0 CTTMA. ERTIONEIRER L, RINEEMZRE
BEL. BoNERBEEMEASLIOTNIZ 74— (7= MY IL/0.1
YEREET Vv EZD LKAKR=18/82) THEH L. 1-((25%, 4R*)-2- X F )L -4-(E
RYTV-4-4 VT /)3, 4T RkOx/ Y r-12H)-1)v) 7O/ -1-F
> (0.55 g, 68%) %187,

(IL#22)
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[1216]

[1217]

TRITHLNA1-((28, 4R)-2-X FIL-4-(ERY I V-4-4 VT X /)-3,4-
e RrROF/Yr-1QH)-4 L) FOiy-1-4>(0.2 g, 0.66 nmmol) B LT
07-2-4-1-732(0.036 g, 0.66 mmol)ATHF (10 mL) (AR L. N, N-
A4V 7O0ENLTFITI(.15 L, 6.64 mmol)F & UDMAP(0.096 g, 0.79
mmol) ZMNA. ERTI0O HEFER L, RIFEEWICO CTRYKRZS (0.
098 g, 0.33 mmol) & fNX. 50 CTARREEM Lz, RINESY % BT RNE
L. BoNEREBEEZEEAS LA NI S 74 —(ZE =N IL/01%8E
BRIKBHR=40/60) THET B2 &I1IC& Y. 4-(((28,4R)-2-A F)L-1-TFOEHF
Z-1,2,3,4-F b3 ROF /Y U-4-4IV) T I J)-N-(FOTS-2-14 V-1~
AI)VERY D U-1-HAIVRFH I N(0.12 g, 47%) %157,

ESIMS, (M+H)*, m/z: 383.35.

(I#3)

TR2THELNA-(((28 4R)-2-A FI-1-TOEA Z-1,2,3,4-F bS5k
ROx/)v-4-4 L) 72X /)-N-(FaF-2-14 V-1-1 LY ERY I V-1-HIL
ARFEHIN0.1 g, 0.26 mmol) B & VEMEHIZaD TFE2THE LN/=1-((2S, 4R)
“4-((4-FLRT7zZW)FT I /)-2-AFI-3,4- e RkOFx /") »-1(2H) -1
W) FORy-1-F > OEERY(0.087 g) & FAWT, EREHIS D TIE3E R
ICLT. 1t&%10b (0.058 g, 31%) %757,

ESIMS, (M + H)*, m/z: 718.60. 'H NMR (DMSO-ds, &): 0.82-0.84 (m, 1H), 0.
93-1.06 (m, 12H), 1.17-1.23 (m, 3H), 1.83-1.85 (m, 3H), 2.07-2.29 (m,
2H), 2.52-2.66 (m, 4H), 2.78 (t, J = 12.04 Hz, 3H), 3.44-3.50 (m, 1H
), 3.88-3.91 (m, 2H), 4.26-4.32 (m, 3H), 4.59-4.80 (m, 2H), 6.49 (d,
J =7.63 Hz, 1H), 6.78 (d, J = 9.06 Hz, 2H), 6.99 (t, J = 5.60 Hz, TH
), 7.14-7.33 (m, 7H), 7.48-7.55 (m, 3H), 8.25 (s, 1H).

[ZEHEfI10c]

4-(((2S,4R)-2-X FI)-1-TOEA=)-1,2,3,4-F bk kOFx /) v-4-4
V)T 2 )-N-(4-(4-(((28,4R)-2- X F)-1-FOEAX =Z)-1,2,3,4-F A5k
FOF /Y U-4-1 )T /))ERY T U-1-AV)-4-FFY TF-2-4 V-1~
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[1218]

[1219]

ARV XTI R (lb&H0c)
(T721)

SEFN3OITR2TESNT1-((25,4R)-2- X F I -4-(ER Y S u-4-A LT
/)34y ROx/ Y r-12H)-1)v) FOnRv-1-#4> ZiEFIE(0.200
g, 0.53 mmol) B L OHERDA-((tert-T M+ AINRZJ)T I ) TF-2-4
VE£(0.106 g, 0.53 mmol) =W T, EMEFIaD TR EBRICL T, tert-
TFI (4-(4-(((28,4R)-2-X FI)L-1-FOEA =)-1,2,3,4-F kS RKOF
)V AIVT I/ ERY I U-1-AI)V)-4-FFY TF-2-4 -1-4 L) A
WIS — N OFRERRYD (0,250 g) %187,

ESIMS, (M + H)*, m/z: 483.
(IL#22)

TRITE L ctert-TF I (4-(4-(((2S,4R)-2-X FI)L-1-TO EF =)L -1
2,3, 4TS ROF /Y U-4-MIV)TI/)ERYIU-1-4)V)-4-FFY
TF-2-4 -1-A4 L) HIL/NT—1(0.170 g, 0.35 mmol) ZFEWT., EfEHI1k
DOIFE2EBFRICL T, 473 /-1-(4-(((28,4R)-2- A F)L-1-FOEA =)L -
1,2,3,4-7 v ROF /Y U-4-A )T I /)ERY D U-1-A)V) TF-2-
Av-1-4>Y MY F OFBIEDOHERY(0.170 9) =157,

ESIMS, (M - TFA + H)*, m/z: 383.
(T#3)

TRR2THELN4-T I /-1-(4-(((2S,4R)-2-X F)-1-FAEF+ =)L-1,2,3
AT RSEROF /U4 T I/ )ER) D U-1-A L) TF-2-4 -1
-ZFY MY TZIIVF OBERIREDOMEERY (0.100 9) B LTSEFNDIRITEDL
n74-{[(2S,4R)-2-A FII-1-FOEX=II-1,2,3,4-F Sk ROF /Y v-
b~ V173 )Y REER0.068 g, 0.20 mmol) ZFEWT, EHEFINbDITFE3E
BREIC LT, {£&¥10c (0.047 g, 33%) %57,

ESIMS, (M + H)*, m/z: 703; 'H NMR (DMSO-ds, &) 0.79-0.91 (m, 1H), 0.93-
1.06 (m, 12H), 1.20-1.25 (m, 3H), 1.83-1.98 (m, 3H), 2.06-2.17 (m, 1H
), 2.19-2.28 (m, 1H), 2.54-2.69 (m, 4H), 2.82-2.95 (m, 2H), 3.18-3.27
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(m, TH), 3.42-3.50 (m, 1H), 4.04-4.14 (m, 2H), 4.17-4.21 (m, 2H), 4.
21-4.33 (m, 1H), 4.58-4.67 (m, 1H), 4.69-4.79 (m, 1H), 6.64-6.68 (m,
3H), 7.09 (d, J = 7.87 Hz, 1H), 7.13-7.36 (m, 6H), 7.45-7.53 (m, 1H),

7.65 (dd, J = 8.8, 3.2 Hz, 2H), 8.56-8.62 (m, 1H).

[1220] [EHEH110d]
4-(((28, 4R )-2-A F)L-1-FOEA ZI-1,2,3,4-F b ROFx /1) v-4-
AN)T X/ )-N-(2-(4-(4-(((2S, 4R)-2- X F I -1-T O EF =)L-1,2,3,4-F

FSEROF/IYU-4-4IV)TZX /)7 2Z)V)-H-ESY —IL-1-4 L) TF
WERY D U-1-ALRFH I R ({bEinied)

(T#1)

EEFIO6aD TRRITH/ Ohctert-TF I (2-(4-(4-(((2S, 4R)-2- X F JL -1
-TEFZIN-1,2,3,4-F S RO-4-A4IL) T X /)72 Z)L)-H-ES Y —
W=1=A )T F W) AT — 1 (0.180 g, 0.36 mmol) ZFBWNT, EREHITaD
TRR2EEKICLT, 1-((25,4R)-4-((4-(1-(2-7 2 / TFIL)-TH-ES V=)L
4-A V)T TZI)T I/ )2-XFN-3,4-Ye RkOx /) v-12H)-1 L) F
n/v-1-74> 1BEEIR(0.160 g, 94%) =157,

[1221] (T#&2)

TRITELNEI-((2S,4R)-4-((4-(1-(2-7 X J TFI)-H-ES YV —JL-4-
AT TZI)T I /)-2-AFN-3, 4~ RkOx/ ) v-12H)-1 L) Fan
v-1-#4> 15E15(0.290 g, 0.66 mmol) B L UVESEHFI20TIR2TESON1-
((28%, 4R*)-2- A FJL-4-(ERY I U-4-A LT X /)-3,4-Fb RkOx /1) v-1
(2H)-4 ) 7O/8v-1-742(0.332 g, 0.86 mmol) = FA\T, EHfEHI14hD T
RICEBICLT, t&i1ed (0.023 g, 5%) %571,

ESIMS, (M + H)*, m/z: 731.63, 'H NMR (DMSO-ds, &§): 0.93-1.08 (m, 13H), 1
J11-1.32 (m, 5H), 1.79-1.94 (m, 2H), 2.04-2.15 (m, 1H), 2.20-2.30 (m,

1H), 2.53-2.67 (m, 4H), 2.70-2.80 (m, 2H), 2.92-3,02 (m, 1H), 3.36-3
.44 (m, 2H), 3.88 (d, J = 12,96 Hz, 2H), 4.08-4.20 (m, 3H), 4.59-4.79

(m, 2H), 6.03 (d, J = 7.82 Hz, 1H), 6.62-6.67 (m, 3H), 7.16-7.41 (m,
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[1222]

[1223]

9H), 7.47 (d, J = 6.11 Hz, 1H), 7.70 (s, 1H), 7.87 (s, TH).
[Z=HEf10e]

N-(4-(((28, 4R*)-2-X FI)L-1-FOEA =Z)I-1,2,3,4-F hZ b ROF /) -
-1 IV)T X /)7 2=)0)-1-(4-(((2S,4R)-2-X FIL-1-FO EF =)1-1,2,3,
A~-FhZEROF/ V-4 TI))ER)IV-1-AINKRZIV)TEFY
V-3-HIRFHI K (LEY0e)

(T721)

EHEHIBAD TR TR/ ONztert-TFIL 3-((4-(((2S,4R)-2-X F)-1-7O
E4=-1,2,3,4-F > FOF /) -4-(JL)TX /)7 TZ)V) BIVINE
AITEFIU-1-AILRELS— L (0.290 g, 0.66 mmol) ZAWNT. EHE
BIkDTRR2EBHKIC LT, N-(4-(((2S,4R)-2-X F)-1-FOEF=)L-1,2,3
AT hSEROF /Y V-4 TR /)72 IV TEFIU-3-AIKRF
B3I RN M)A OFBRIEDHEERY(0.250 9) %157,

ESIMS, (M+H)*, m/z: 393.36.
(IL#2)

TRITELNAN-(4-(((25,4R)-2- A F)L-1-FOEA =ZI-1,2,3,4-F b5
ERAF/YV-4-A)TI /)72 TEFIV-3-AILERFHIR K
) 7 F OFFERIE DEEMRY (0.250 9) B L TSEFN20TE2THELSN1-(
(284 4R*)-2-X FIL-4-(ERY I V-4-4 )L T X /)-3, 4~ RkOF /Y v-1(
2H) -4 ) FOs8v-1-72(0.248 g, 0.64 mmol) & FB\WT, EHEHI14hD T2
1&E@EICLT, 6&%10e (0.011 g, 3%) 557,

ESIMS, (M + H)*, m/z: 720.47. 'H NMR (DMSO-d, &): 0.78-0.88 (m, 1H), 0.
92-1.08 (m, 12H), 1.12-1.27 (m, 3H), 1.79-2.04 (m, 3H), 2.09-2.38 (m,
2H), 2.52-2.62 (m, 4H), 2.80 (t, J = 11.6 Hz, 3H), 3.38-3.52 (m, 2H)
, 3.68 (d, J =10.4 Hz, 2H), 3.96-4.04 (m, 4H), 4.09-4.15 (m, 1H), 4.
59-4,68 (m, 2H), 5.91 (d, J = 8.0 Hz, 1H), 6.59 (d, J = 9.2 Hz, 2H),
7.15-7.19 (m, 2H), 7.23-7.32 (m, 7H), 7.50 (brs, 1H), 9.64 (s, 1H).

[1224] [=HeRI10f]
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[1225]

[1226]

4-(((2S,4R)-2- A F-1-TOEA Z)-1,2,3,4-F hSE ROF /) v-4-4
W) T3 J)-N-(4-(((1R, 3R)=-3-(((2S*, 4R*)-2- X FJL-1-FOE# =JL-1,2,3,
A-FhZeROF /) U-4-4I)V)TI)2oQTFIVITI))4-FFYT
F-2-4 V-1-4 IRV XTI R ({LEY10f)

(T721)

SEFNADITIZ2TEON1-((25% 4R)-4-(((1r,3R)-3-7 X /> vOTF
WIYT 2 /)-2-AF)N-3, 4~ RkOx/ Y r-12H)-1)L) 7O/ v-1-74 (0
.29, 0.56 nmol) BLV4-((tert-T hFTAIRZW)TI))TF-2-14 >
F£(0.110 g, 0.56 mmol) ZF VT, EfEH1aDTRIEEKICL T, tert-7
FIu (4-(((1R, 3r)=-3-(((28*, 4R")-2- X F)L-1-FOEA =)-1,2,3,4-F bS5
EROF /YDA TI /)OO TFIVITI))4FFYTF-2-4 >
“1=A V) BIV/N< — b OIEER(0.097 9) =T/,

ESIMS, (M + H)*, m/z: 469.40.
(IL#2)

TRITELhctert-TFIL (4-(((1R, 3r)-3-(((2S*, 4R*)-2- X FJL-1-71O
Ex=)-1,2,3,4-F S ROF /) V-4-4)V)T7I/)>o0TFI)T7 I
I)4-F XY TF-2-4 U-1-4 )L) hIL/N<— N DOFEERHRY(0.090 g) =AW
T. EfEANKOIR2EBEICL T, 4-7 3 /-N-((IR, 3r)-3-(((2S*, 4R)-2-
AFN-1-FOEAZI-1,2,3,4-F 5 ROF /) ) V-4-4IL)TI /)Y
O7FV)TF-2-4 7K YDA OBERDHEERY(0.070 g) 157
ESIMS, (M + H)*, m/z: 369.35.

(T#23)

TRE2TE/LN4-T7 X /-N-((1R, 3r)-3-(((25%, 4R*)-2- A FJL-1-TOEF
Z-1,2,3,4-F S ROF /) U-4-4 V)T /) oQTFI) TF-2-
AVF7IR M)A OFBREOHEENRY0.070 9). BLUSEHNITREDS
n7ca-{[(2S,4R)-2-A F-1-FOEF =)-1,2,3,4-F hSk kOFx /Y V-
A NIT7 I /Y REERL0.049 g, 0.14 nmol) A= FFWT, EREHIbDITE3IE
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[1227]

[1228]

EHRIC LT, {E&¥10f (0.021 g, 3THE h—4 ILINEK21%) 52157,

ESIMS, (M + H)*, m/z: 689.45. 'H NMR (DMSO-ds, &): 0.75-0.85 (m, 1H), 0.
90-1.09 (m, 12H), 1.22 (td, J = 12.28, 8.55 Hz, 2H), 2.03-2.31 (m, 7H
), 2.54-2.69 (m, 4H), 3.44-3.57 (m, 1H), 4.14-4.33 (m, 4H), 4.52-4.79

(m, 2H), 6.62-6.68 (m, 3H), 7.09 (d, J = 7.67 Hz, 1H), 7.14-7.32 (m,

6H), 7.45 (brs, 1H), 7.65 (d, J = 8.77 Hz, 2H), 8.54 (t, J = 5.48 Hz
, TH), 8.88 (d, J = 6.4 Hz, 1H).

[3=Hef10g]

1-(4-((((28*, 4R")-2- XA F)-1-TO A =)-1,2,3,4-F hSE RkOFx /) v
A=A JV)T X ) AFIIRY YA IL)-N-(4-(((28, 4R)-2- X FIL-1-TO EF
ZW-1,2,3,4-F b ROF /Y44 TI /)72 TEFI V-3
-HIRFH I R (1b&H109)

(T721)

BEFSOIIR2TE S N4-((((2S7, 4R)-2-X F)I-1-FAEF =Z)-1,2,3
VAT RSEROF /) U4 IIV)T I /)AFIV)REEE(0.25 g, 0.71 mm
DBEUTAFIV PEFIU-3-AIERFTS— N 1GFIE0.107 g, 0.71 mm
oD)ZRAWT., EREFAITbOIREIEEERICL T, XFIb 1-(4-((((25, 4R*)-2-
AFN-1-FOEAZI-1,2,3,4-F 5 ROF /) ) U-4-A )T I /) AF
IRV TEFTU-3-AILRFSS5— NOBER(0.30 9) 2157,
ESIMS, (M + H)*, m/z: 450.40.

(T722)

IRIT/ LN AFIL 1-(4-((((25, 4R)-2- X F)L-1-TFOEF =)L-1,2,3
AT RSERAF /) U4 AT I /)AFIVIRY LIV TEF T V-3~
AIVKRFLZ— NOBEENRY0.30 ¢) ZAWT, EfEFI2FOTIE2EBERICL
To 1-(4-((((28%, 4R*)-2- XA FI-1-7FOEX =II-1,2,3,4-F kS ROF /
D=4~ ))TII/IAFIVRVYI LIV TEFTV-3-HIKRVEE0.12 g,
2T 72 b — 4 JVUINER3Y) & 157,

ESIMS, (M + H)*, m/z: 436.40.
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[1229]

[1230]

(T#3)

TR2THELNA1-(4-((((284,4R)-2-X FIL-1-FOEA =)V-1,2,3,4-F b
SEROFIYU-4-AI)TI/)AFILIRYIAI)TEFIV-3-HIIK
VER(0.1 g, 0.23 mmol)ZDMF(5 mL)(Zi&fA% L. DCC(0.071 g, 0.34 mmol)H
& U'DMAP(0.084 g, 0.69 mmol)ZINZ. ZERTIS ER®E L, RIEEY
ICBERTTEOLN-{(2S,4R)-4-[(4-T7 2/ 7z ZI)T I /]1-2-AF)L-3
VA - e ROx /) o-1CH) -4 LY O/ -1-242(0.071 g, 0.23 mmol) %
MmAi. EETI6 BFEER L, RIGEEMICKKEMA. £ UkER%E 5
L. BEEZE L, FONERHRZFEMEHPLC(10 mmol/LERBE 7V E=7V A
KB/ 7+ b= b 1) JL=55/45~10/90) CTHERT B &ICk Y. {L&¥I0g (0
.045 g, 27%) %81,

ESIMS, (M + H)*, m/z: 727.45. 'H NMR (DMSO-ds, &): 0.86-0.89 (m, 1H), 0.
91 (t, J = 7.39 Hz, 3H), 0.98-1.04 (m, 9H), 1.14-1.16 (m, TH), 2.06-2
15 (m, TH), 2.19-2.28 (m, 1H), 2.47-2.49 (m, 1H), 2.53-2.64 (m, 3H),
2.65-2.70 (m, 1H), 3.34-3.37 (m, 1H), 3.48-3.53 (m, 1H), 3.94-3.97 (
m, 2H), 4.10-4.20 (m, 3H), 4.37-4.46 (m, 2H), 4.60-4.76 (m, 2H), 5.92

(d, J =7.87 Hz, 1H), 6.60 (d, J = 9.06 Hz, 2H), 7.14-7.16 (m, 2H),

7.23-7.33 (m, 7H), 7.51-7.63 (m, 5H), 9.72 (s, 1H).

[E/EH10h]

4-((((28%, 4R*)-2-X F)-1-FO A =)-1,2,3,4-F NSk ROF /) v-4-
AT 2 /) AFIV)-N-((1-(4-(((28, 4R)-2- A F)L-1-TF O EF =)L-1,2,3,
A~F e ROF/YU-4-AW)TI/)7TZI)-H-1,2,3-R Y 7V =)L~
A=A V) A FIIRV XTI R ({EEH10h)

(T721)

SEFNSDOITR2THE ON4-((((28, 4R)-2-A F)-1-FOEAF =)-1,2,3
AT RSEROF /) U4 V)T I /)AFIV)REER(0.25 g, 0.71 mm
oLV TOT-2-4v-1-73I (0.04 nL, 0.71 mmol) &R\ T, EHEHI
bDTFE3& MAHRIC L T 4-((((28%, 4R")-2-X F)-1-FOEF =)-1,2,3,4-
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[1231]

[1232]

FRSEROF /U4 )T /) AXAFIV)-N-(TOT-2-4 2-1-4 JL) X

VX732 R(0.18 g, 65%) %157,

ESIMS, (M + H)*, m/z: 390.37.

(I#E2)

TRITEOLNA-((((28, 4R)-2-X F)L-1-FO A =Z)-1,2,3,4-F K5
EROF/YU-4-AII)T I /) AFN)-N-(FOT-2-4 -1-4 JL)RV X T
X N(0.174 g, 0.45 mmol) & &L C'EFERI3aD TFR2THF S N7z 1-((2S, 4R)-4-(
A-FIRIZTZN)TI))2-AFN-3, 4~ Rax /) -1CH-1 L) T
A/ -1-7F > OEERY0.15 g) ZAWT, EfEFIS]OITRIEBHKICL T
. 1b&M10h (0.065 g, 20 %) %B71=,

ESIMS, (M + H)*, m/z: 725.55. 'H NMR (DMSO-d; &): 0.89-0.93 (m, 4H), 0.
99-1.06 (m, 9H), 1.20-1.22 (m, 1H), 2.09-2.11 (m, TH), 2.23-2.25 (m,
H), 2.47-2,48 (m, 1H), 2.56-2.69 (m, 4H), 3.33-3.37 (m, 1H), 3.90-4.
03 (m, 2H), 4.21-4.26 (m, 1H), 4.56-4.61 (m, 3H), 4.74-4.76 (m, 1H),
6.49 (d, J = 7.87 Hz, 1H), 6.78 (d, J = 9.06 Hz, 2H), 7.14-7.32 (m, 7
H), 7.50-7.58 (m, 5H), 7.86 (d, J = 8.34 Hz, 2H), 8.40 (s, TH), 8.98
(t, J =5.60 Hz, 1H).

[=HEf110)]

1-((28, 4R)-2- X F JL-4-((4-((((1-(6-(((28, 4R*)-2- X F)L-1-T O EF =)L
-1,2,3, 47 b3k ROFx /Y U-4-4 )T X /)EY P U-3-14J)V)-1H-1,2,3
SRDTY =AW AFIVTI/)AFI) T I ZIIV)T R /)-3,4-VER

O/ YU v-12H) -1 ) 7ansy-1-x> (Ib&#10j)

(ZFE1)

SEFBTHEONItert-TF I (4-FILZILT =)L) ((28,4R)-2- X F )L -1
-7OEx+=)-1,2,3,4-F k> ROx/ Y v-4-4)L)A)L/3<— (0,150
g, 0.35 mol)BLFOS-2-4-1-73>2(0.039 g, 0.71 mmol) ZFHWT
. EFHEGITbO IR EBBRICL T, tert-TF I ((25,4R)-2-X F)L-1-7OE
F=)-1,2,3,4-F S rOF /Y v-4-1 ) G-((FOT-2-14 »-1-14 )L
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[1233]

[1234]

[1235]

TI/)AFN)ZTZIV) AILS<— b OEERY(0.160 9) 557,
ESIMS, (M + H)*, m/z: 462.
(T722)

SEZFN6DITR2THELNEI-((25,4R)-4-((5-FI /EY I U-2-1 V)T
2 /)2-AFIN-3, 4T ROFx /) v-102H) -1 ) O/ -1-7 > (0. 150
g, 0.48 mmol) =AW T, EfEeHB3ad TE2&REMRIC LT, 1-((2S%, 4R*)-4-((5
=TI RE) I U2-4I)T I /)2-AFIN-3,4- e RkOFx /) -1(2H) -1
V) 7anRy-1-42(0.110 g, 68%) =57,

ESIMS, (M + H)*, m/z: 337.

(I#23)

TRITE LN ctert-TFIL ((25,4R)-2-X F)L-1-FOEF =)L-1,2,3,4-
FhSEROF /Y44 L) E-(FOT-2-4 V-1-4 LTI /) AFI)7
T AT — NORBEERY (0.137 9) BLVITR2TELN1-((25 4
R)-4-((5-7I REY I U-2-4)L)T X /)-2-AF)-3, 4~k ROFx /") -
TCH) -4 ) 7a/80-1-4>(0.100 g, 0.30 mmol) =W T., EHREHI3ad T
F23CEREICL T, tert-TF I (25, 4R -2-X FJL-1-FAEF =JL-1,2,3,
&~FhserOF/ Y r-4-1)0) (@G- (((1-(6-(((25,4R)-2- X F)L-1-TO &
F=-1,2,3,4-F v e ROF /Y41 IL)T X /)EY T -3-14)L)-1H
“1,2,3-N)TYV =44 ) AFIVITZI/)AXAFIV) 7 =) AT — K
(0.1 g, 42%) %187,

ESIMS, (M + H)*, m/z: 798.

(I#24)

TR3TEShitert-TFIL ((2S,4R)-2-X F)L-1-FOEF=)-1,2,3,4
-FhSeROF /Y 2-4-4)L) (4-((((1-(6-(((2S,4R)-2-A F)-1-7OFE
FZN-1,2,3,4-F S RAF /Y U-4-A V)T I /)EY T U-3-1JL)-H
“1,2,3-N)TYV =4 AIW)AFIVIT I /)AFIV) 7 2 ZIL) AILNRT— K
(0.1 g, 0.12 mmol) ZAWT., EfEFllan TiE2EBEHICL T, LE&W10; (0
026 g, 30%) %157,
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[1236]

[1237]

ESIMS, (M + H)*, m/z: 698; 'H NMR (DMSO-d;, &) 0.93-1.08 (m, 12H), 1.09
-1.31 (m, 2H), 2.14-2.28 (m, 2H), 2.53-2,70 (m, 4H), 3.60 (s, 2H), 3.
77 (s, 2H), 4.01-4.12 (m, 1H), 4.72-4.76 (m, 3H), 5.94 (d, J = 7.87 H
z, 1H), 6.59 (d, J = 8.58 Hz, 2H), 6.81 (d, J = 9.06 Hz, 1H), 7.08 (d
, J =8.34 Hz, 2H), 7.14-7.34 (m, 8H), 7.42 (d, J = 8.34 Hz, 1H), 7.9
0 (dd, J = 8.94, 2.74 Hz, 1H), 8.36-8.41 (m, 2H).

[3=HEf10k]

N'=(4-(((2S,4R)-2-A FI)-1-FOEA =Z)L-1,2,3,4-F b ROF /1) v-4
“AIW)T X /)7 2 =I)-Ns-(6-(((2S,4R)-2-X FI)L-1-FOEF =)L-1,2,3,4
-FhSERAF/IYVA-AI)TI/)EYDU-3-1IL)TILEZILT IR (
L& HI10k)

SERNTTHON-((25,4R)-4-((5-7I /E) D U-2-M V)T X /)-2-
XFII-3,4-Te rRax /Y r-12H)-1 ) Fair-1-4> (50 mg, 0.161
mmol) & SEHEFIGkD T2 TE S N75-((4-(((2S,4R)-2-X FI-1-TOEF
ZW-1,2,3,4-FhSERAF /Y U-4-AN)TI/))TTZI)F I J))-5-F
FYRVLH UEL(B0 mg, 0.193 mmol) Z=FBWT, EREFANLDIIEIEBEHRRICL
T. {tEMOKOMER D =TT, FONIHERY % HHEHPLC(0. 05% H K
BR7VEZDLIKBR/ T M= M) IL=6/4~5/5) THEET D &ICLY, 1t
E110k (48 mg, 41%) &1F7<,

ESI-MS, (MtH)*, m/z: 716. 'H-NMR (CDCl,, &): 1.11-1.18 (m, 12H), 1.19-
1.32 (m, 2H), 2.08-2.17 (m, 2H), 2.29-2.42 (m, 2H), 2.46-2.60 (m, 4H)
, 2.61-2,71 (m, 2H), 3.50 (d, J = 5.4 Hz, 2H), 3.81 (d, J = 7.2 Hz, 1
H), 4.11-4.19 (m, 1H), 4.54-4.65 (m, 2H), 4.87-4.98 (m, 2H), 6.43 (d,

J=9.1Hz, 1H), 6.60 (d, J = 9.1 Hz, 2H), 7.12-7.21 (m, 4H), 7.25-7
.33 (m, 6H), 7.45 (s, 1H), 7.79-7.83 (m, 2H), 8.13 (d, J = 2.3 Hz, 1H
).

[E=HefI10L]
N'-(4-(((2S,4R)-2-X FJ)L-1-FAEA=J-1,2,3,4-F kS RkOx /) -4
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[1238]

[1239]

AT X)) T =IL)-N-(5-(((25%, 4R*)-2- X F L -1-FOE¥F =)L-1,2,3,
A~FhSEROF /Y U-4-MII)TI/)EYDU2-4IL)TILFZILT IR (
t&m0L)

(1)

SEFNDOIRITESNI-((25, 4R)-4-F X /-2-X F)L-3,4-Y £ ROF
J Y- -1 ) T aRw-1-7 > (47.8 mg, 0.219 mmol), HLUV5-T )L
F0O-2-=hAEY T (62.2 mg, 0.438 mmol) =BT, BEHI6DITRIE
BR&ICL T, 1-((28, 4R -2-X F)-4-((6-= b OAEY I V-3-1 L) 7 X /)-
34-Ye ROFx /) U-12H) -1 ) 7O/ -1-7F > (71.8 mg, 96%) %187,
ESIMS, (M - H)-, m/z: 339,

(IL#22)

TRITELNII1-((28, 4R)-2-X F)-4-((6-= hOEY I V-3-1 L) 7 I
J)-3,4-TerOx/ Y -12H)-1 L) 7O/ 8> -1-4>(71.8 mg, 0.211 mm
oDEBWVWT, BEHIN6OITE2EEKICL T, 1-((28,4R)-4-((6-7X /B
DIU=-3-A )T I /)-2-AFIN-3,4-Ye RkOx/ ) »-12H)-1)L) 7O/
v-1-74>(52.8 mg, 81%) &1F7-,

ESIMS, (M + H)*, m/z: 311.

(T#3)

TR2TEOLNRT1-((25,4R)-4-((6-7 X/ EY O U-3-A L) T X /)-2-X
FN-3,4-F ROF /Y U-102H)-4 L) FTO/v-1-4>(32.4 ng, 0.104 m
mol) & &k PRFEFIGkD T2 TH SN 75-((4-(((28,4R)-2-X F)L-1-FO ¥
F=-1,2,3,4-F b ROF /Y44 )T /)T TZIV) T /)-b-
FTXFRYRVH UER(44.0 mg, 0.104 mmol) ZFB\WT, EHEHITbD TIE3E @Rk
ICLT. e&wioL(4.1 mg, 5%) =57,

ESIMS, (M + H)*, m/z: 716; 'H NMR (CDCl,, &) 1.02-1.08 (m, 14H), 2.13 (
t, J = 6.8 Hz, 2H), 2.26-2.73 (m, 10H), 3.71-3.88 (m, 2H), 4.07-4.19

(m, 2H), 4.81-5.04 (m, 2H), 6.59 (d, J = 8.8 Hz, 2H), 6.99 (dd, J = 8

.8, 2.8 Hz, 1H), 7.07-7.36 (m, 10H), 7.55 (s, 1H), 7.73 (d, J = 2.8 H
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[1240]

[1241]

[1242]

z, 1H), 8.03 (d, J = 8.8 Hz, 1H), 8.23 (brs, 1H).

[Z=HEf110m]

1-(4-(((2S,4R)-2- X FI)-1-FOEF =J-1,2,3,4-F hSk ROx /) v-4
AT ) INRVTAIV)-N-(6-(((25%, 4R*)-2- X F)L-1-TFO EF =)L -1, 2,
3J4-FhZeROF /) U-4-4IL) T I /)E) T U-3-1 L) ER) T -4~

ANRFH IR (EEH10m)

(T721)

SERNTELONA-{[(2S,4R)-2-A FI-1-TOEF=IL-1,2,3,4-FT 5
EROF/ Y4417 X/ IREEHE0.1 g, 0.29 mmol), BLTXFIL

ERYSy-4-AIRFTS—h (0.042 g, 0.29 mmol) ZFBWVT, EfEHlb
DIFEIE@MFICL T, XFIL 1-(4-(((2S,4R)-2-X F)L-1-FOEA = )L-1,
2,3, 4-FhSEROF /Y U-4-AIV)TI/IRVIAI)ER) D U-4-H)L
RE¥TS— MOMERY(0.130 9) 2157,

ESIMS, (M+H)*, m/z: 464.33.
(IL#2)

TIRITESNEAFIL 1-(4-(((2S, 4R)-2- X F)L-1-FOEF =JL-1,2,3,4
T hSEROF/YVA-AI)T I/ )RYYIAIV)ERY D V-4-H)RF
25— MNOMBERY0.130 9)ZBWT. EREF2FOTR2EE/KICL T, 1-(
4-(((2S,4R)-2-X FI-1-FOEA = I-1,2,3,4-F hSk ROF /Y v-4-4
T IIIRVYIAI)ERY S U-4-H LRV EEO AR (0.080 ) %157
ESIMS, (M+H)*, m/z: 450.29.

(T#23)

TR2TELNAI-(4-(((2S,4R)-2-A FI-1-TAEF Z)-1,2,3,4-F b5
EROF /Y U-4-AI)T I/ IRV AIVER) D U-4-HIILRVEBOEE
ER#(0.080 ) L U'SEF6MITIR2TESN1-((25, 4R)-4-((5-7 X /
BYIV-2-4 )T /)-2-XF)I-3, 4~ RkOx/)>v-12H)-4)) 70O
IN>=1-74>(0.055 g, 0.18 mmol) ZAWT. EREHNbOITIEIERARICL T
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[1243]

[1244]

. fb&iom (0.034 g, 26%) %157,

ESIMS, (M+H)*, m/z: 742.60; 'H-NMR (DMSO-ds &): 0.99-1.06 (s, 12H), 1.
17-1.22 (m, 2H), 1.51-1.61 (m, 2H), 1.80 (d, J = 11.6 Hz, 2H), 2.14-2
.31 (m, 2H), 2.52-2.62 (m, 5H), 2.88-2.99 (m, 2H), 4.05-4.25 (m, 3H),

4,69-4,75 (m, 3H), 6.49 (d, J = 7.6 Hz, 1H), 6.59-6.67 (m, 3H), 6.76

(d, J = 8.4 Hz, 1H), 7.13-7.30 (m, 10H), 7.67 (dd, J = 8.8, 2.4 Hz,
1H), 8.08 (s, 1H), 9.65 (s, 1H)

[s=HEfHI10n]
4-(((2S,4R)-2-X FN-1-7aEF=ZI-1,2,3,4-F bSE ROF /) v-4-4
W7 ZJ)-N-(4-((6-(((28%, 4R)-2- XA FI-1-TOEA ZI-1,2,3,4-F b5

EROF/YD-4-AIV)TI/)EYDU-3-A )T ))-4FFY TF-2-
AV-1-4 VIRV XTI R ({E&EHI0n)

(T721)

SEPN6DITIR2THELNI1-((25,4R)-4-((5-TX/EY I v-2-1 L) T
3 /)-2-XFN-3,4-TeRaF /Y U-12H)-1 ) FTOiy-1-4(0.18 g
, 0.58 mmol), BLV4-((tert-T MNFZHIRZN)T I /) TF-2-14 VEE(
0.08 g, 0.40 mmol) Z=FWT, EEHAIaDITRIEBEFICLT, tert-TFIL
(4-((6-(((2S%, 4R*)-2- X F-1-FOEF =)-1,2,3,4-F Sk RkOx /1)
VAT X /)E) D U-3-AII)T I )AF XY TF-2-4 -1-1 L)
AT — (0,165 g, 58%) %57,

ESIMS, (M+H)*, m/z: 492.20.

(T722)

IRIT/ O ctert-TFI (4-((6-(((28,4R*)-2-X F)L-1-TOEF =)L
-1,2,3,4-F S ROF /Y V-4 )T I /)EYTIU-3-1 L) T I /)4
~FFY TF-2-4 =-1-14 L) AN/INT—1(0.15 g, 0.30 mmol) ZFHWT, =
HEGITkD TF22ERBRICL T, 4-7 3 / -N-(6-(((2S%, 4R")-2-X FJ)L-1-7OE
F=0-1,2,3,4-F 3 ROF /) -4 V)T /)EY D U-3-1 )T
F-2-4A T IRK M)A OBBRIEDOHEERM(0.15 9) %15/,
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ESIMS, (M-H)-, m/z: 390.17.
[1245] (T#23)

TRR2THELN4-T I /-N-(6-(((2S,4R)-2-X F)-1-FAEF=)-1,2,3
AT RSEROF /Y -4 T I )E) O U-3- M) TF-2-4 VT X
R MY ZIAOFERIEDHEERY (0.15 9) BLUSERNTELN4-{[(2
S, R)-2-X FI-1-FOEF=)-1,2,3,4-F hSk ROFx/ ) v-4-4)L]7
I/ 1REEH(0.07 g, 0.20 mmol) ZFHWT, EFRERFITbDITREIE BHRICL
Ti&EHI0n (0.05 g, 2T#2 b — 4 JLUNER23%) %187,

ESI-MS m/z: 712,43 (M + H)*: 'H-NMR (DMSO-dg, §): 0.98-1.06 (m, 12H), 1
.16-1.26 (m, 2H), 2.15-2,30 (m, 2H), 2.52-2.65 (m, 4H), 4.23-4.32 (m,

3H), 4.69-4.75 (m, 3H), 6.63-6.69 (m, 4H), 7.09-7.20 (m, 5H), 7.24-7
.32 (m, 4H), 7.67 (d, J = 8.77 Hz, 3H), 8.12 (d, J = 2.41 Hz, 1H), 8.
60 (t, J = 5.48 Hz, 1H), 10.47 (brs, TH).

[1246] [3EHEf1100]
4-(((2S,4R)-2-X FI-1-FOEA=I-1,2,3,4-F hSk ROF /Y V-4
W7 Z /)-N-(3-((6-(((28% 4R)-2- X FI-1-TOEA ZI-1,2,3,4-F b5

ERAF/ Y U-4-4)TI/)EYIU-3-1 )T /)-3-FFV7OENL
IRV ZT IR (IE&H100)

EREGI2F DO TR2THE SN 73-(4-(((28, 4R)-2- A FIL-1-FOEF =)L-1, 2,
34-FhZEROF /) U-4-AIL)TI/I)RVITIR)TONRVEBOMEE
B (19 mg) B L TSEFN6DITIR2THE SO N1-(254R)-(4-((5-7X / &
) U=2-A )T I/ )-2-AF)-3, 4~V ROx/ Y v-1(2H)-1)L) 7O
v=1-7> (16 mg, 0.051 mmol) Z AW T, EHEFIbOTRIEEHICLT. b
%100 (10 mg, 31%) =B/,

ESI-MS m/z: 702 (M + H)*: H-NMR (CDCl; &): 1,10-1.21 (m, 12H), 1.23-1
.34 (m, 2H), 2.28-2.45 (m, 2H), 2.48-2.75 (m, 6H), 3.71-3.84 (m, 2H),
4,16-4.29 (m, 2H), 4.54-4.68 (m, 2H), 4.85-5.07 (m, 2H), 6.37-6.46 (
m, 1H), 6.55-6.65 (m, 2H), 6.86-6.99 (m, 1H), 7.11-7.23 (m, 5H), 7.23
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[1247]

[1248]

-7.34 (m, 3H), 7.59-7.72 (m, 2H), 7.72-7.86 (m, 1H), 8.14-8.19 (m, TH
), 8.22-8.32 (m, 1H).

[==HeEfi10p]

1-(4-((((28, R)-2-X F-1-TO A ZI-1,2,3,4-F hS ROFx /Y v
A=A II)T I /)AFIL)ERY TU-1-HIJLR=IJL)-N-(4-(((2§, 4R)-2- X F
W-1-7OE4=-1,2,3,4-F hSfOF /) V-4-( V) TX /)7 =)
YPEFTU-3-HIRFHI R (ILEH10p)

(T721)

EEFleD TRRI TR/ ONiztert-TFIL 3-((4-(((2S,4R)-2-X F)L-1-70O0
E4=-1,2,3,4-F b3 FOF /) 2-4-(JL)TX /)7 2Z)V) BIVINE
AT EFIU-1-HIRFS—F (80 mg, 0.16 mmol) % EFEL T 7)1 (0.8

mL ISR L. 4 mol/L $EF£(0.61 mL, 2.4 nmol) & hN X, =R TIBREIEH
L. RIGEAYICRIMREEKEF M) D AKBREMA, VO00KRILALT
HH U7z, BEBAEKMBT /RO VALTHEL, BERBIZZ&ICE
Y, N-(4-(((2S,4R)-2-X F)I-1-TAEF=)I-1,2,3,4-F Sk ROx /1)
VA-AIW)T /)T TEFIV-3-HAILRFHY I ROEERY (55 ng
) &S T,

ESI-MS m/z: 393 (M + H)*
(T722)

TRIT/ONLN-(4-(((25,4R)-2- X F)-1-TOEF =)L-1,2,3,4-F v 5
EROF/YV-4-AI)TI /)72 TEFIV-3-HILRFH I RO
SRMGI mg) &S OaXy (1.3 n)IE L. M) RS (19 ng, 0.
064 mmo ) B LUN,N-C 4V 7O IZTFILT7 I (0.067 ml, 0.39 mmol) %
MA. 0 CT22REIE® L, RIGEEMICSEFNBOIRR2TRHESN1-((2
S AR )-2-A FI-4-((ER) D U-4-A4 )L AFI)T X /)-3,4- ROF/
) =-12H) -4 V) Fany-1-#4> ZIEERIE(0.05 g, 0.129 mmol) &0 Z.
I 5T, 0 CT2RAER L, RIBREMICKEZMA, 7 00KILATIE
HH Uz, BEEAEKMBT /RO ALTHEL, BERBLL. 850
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EERBEDVATNAZ LAY NI S 74— (VOOKRIL/ XS ) —IL=19
/NTRETBIEICEY, £EMWI0p (38 mg, 2TFRINZEKL0%) 157,
ESI-MS m/z: 734 (M + H)*: 'H-NMR (CDCl, &): 1.00-1.19 (m, 12H), 1.19-1
.37 (m, 2H), 1.74-2.07 (m, 3H), 2.21-2.43 (m, 4H), 2.43-2.90 (m, 10H)
, 3.29-3.45 (m, 2H), 3.76-4.01 (m, 3H), 4.10-4.33 (m, 4H), 4.70-5.03
(m, 2H), 6.57-6.68 (m, 2H), 6.94-6.98 (m, 1H), 7.08-7.31 (m, 6H), 7.3
1-7.38 (m, 2H), 7.41-7.48 (m, 1H), 7.48-7.52 (m, 1H).
[1249] [3E#Ef110q]
NN -(FE/80-1,3-2 14 JL) ER(4-(((2S,4R)-6-7 )L 74 B-2-X FJL-1-71O
E4=1-1,2,3,4-FhZFOF /) -4-(L) T/ I)IXRVZITIR) (b
&110q)
BSEFNIDTRITHELONA-((6-7 A O-2-X FII-1-TOEF=Z)L-1,2,
34-F RS ROF /Y V-4 )T I /)RBEEE0.1 9, 0.28 mmol) B &
UHRO 7 O/80-1,3-Y 73 2(0.0104 g, 0.14 nmol) &=V T, EfEHI1b
DOIFRIEBARICL T, 1EEMI0q (0.065 g, 41%) %157,
ESIMS, (M + H)*, m/z: 751; 'H NMR (DMSO-d;, &) 0.99-1.05 (m, 12H), 1.16
-1.24 (m, 2H), 1.70 (quin, J = 6.74 Hz, 2H), 2.21-2,27 (m, 2H), 2.54-
2.64 (m, 4H), 3.24-3.27 (m, 4H), 4.27-4.33 (m, 2H), 4.73-4.74 (m, 2H)
, 6.56 (d, J =7.89 Hz, 2H), 6.69 (d, J = 8.77 Hz, 4H), 6.83 (dd, J =
9.10, 2.74 Hz, 2H), 7.07-7.13 (m, 2H), 7.38 (dd, J = 8.55, 5.04 Hz,
2H), 7.66 (d, J = 8.55 Hz, 4H), 8.10 (t, J = 5.8 Hz, 2H).
[1250] [Z=rEHI10r]
NN =-(T4v-1,2- 1)) ER(4-(((28,4R)-6-T )LA O-2-X F)L-1-7FOE
F=0-1,2,3, 47> ROF /) 2-4-4IV)TI/)I)RVIATIR) (bE
¥p10r)
SEZFNIOITRETRONA-((6-7 A O-2-XFI-1-TOEF=)L-1,2,
34-F hSEROF /Y U-4-( )72 /)REEEE (0.1 g, 0.28 nmol) &
SUOHBRDTY V-1,2- 73 2(0.0084 g, 0.14 mmol) ZFB LT, EfEfFI1b
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[1251]

[1252]

DOIRIEAKICLT. 1£EWI0r (0.062 g, 40%) &1F7=,
ESIMS, (M + H)*, m/z: 737: 'H NMR (DMSO-d;, &) 0.99-1.05 (m, 12H), 1.15
-1.24 (m, 2H), 2.20-2.26 (m, 2H), 2.54-2.64 (m, 4H), 3.36-3.37 (m, 4H
), 4.27-4.33 (m, 2H), 4.73-4.74 (m, 2H), 6.56 (d, J = 7.67 Hz, 2H), 6
.68 (d, J =8.77 Hz, 4H), 6.82 (dd, J = 9.10, 2.74 Hz, 2H), 7.10 (td,
J =8.60, 2.96 Hz, 2H), 7.38 (dd, J = 8.77, 5.04 Hz, 2H), 7.65 (d, J
= 8.77 Hz, 4H), 8.20 (brs, 2H).
[3EHEf10s]
N'-(4-(((28%,4R")-7T-(3-7 X / 7O EN)-2-A FN-1-FTOEF =I)L-1,2,3,4-
FThZeEROF /I YD-4-AI)T I /)7 2 =IL)-N=-(4-(((2S, 4R)-2- X F )L -
-7OE4=)-1,2,3,4-F S RkOx /Y V-4-()L)T /)7 zZ)V) Y
WEILT IR (IE&H10s)
EEGI10tD TIE2TH LN /N-(4-(((28% 4R9)-7-((E)-3-7 X/ 7O 7-1-T
=14 W)-2-AFII-1-TOEF=Z)-1,2,3,4-F b ROx/ ) v-4-4A
WIT X /)7 2=))-N=-(4-(((28,4R)-2- X F)L-1-TOEF =)L-1,2,3,4-F
FSEROF/YV-4-A)TI/)7ZIV)TILPIILT I R(0.150 g, 0.1
9 mmol) & FAWT, EHEFIbOTIR2EBEHKICL T, {£E&¥10s (0.054 g, 37%
) &5 T,
ESI-MS m/z: 772.62 (M + H)*: H-NMR (DMSO-dg, 8): 0.98-1.04 (m, 12H), 1
.09-1.19 (m, 2H), 1.63 (dq, J = 14,63, 7.25 Hz, 2H), 1.84-1.89 (m, 2H
), 2.21-2.29 (m, 6H), 2.53-2.60 (m, 8H), 2.89-2.97 (m, 1H), 4.05-4.14
(m, 2H), 4.68-4.73 (m, 2H), 5.81 (dd, J = 17.98, 7.89 Hz, 2H), 6.58
(dd, J = 8.77, 4.17 Hz, 4H), 6.97-7.17 (m, 5H), 7.23-7.31 (m, 6H), 9.
51 (s, 2H).
[ZEHEfI10t]
N'-(4-(((2S%, 4R*)-7-((E)-3-7 X / 7O /-1-Tv-1-A4 JL)-2- X FI)L-1-70
EF=-1,2,3,4-F b2 FOF /) 2-4-4)L) T X /)7 2=)L)-N-(4-((
(2S,4R)-2-A FI)-1-FOEF=I-1,2,3,4-F hSk ROF /) v-4-1))
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[1253]

[1254]

TI/)7zZW)TIEILT IR (L&E#10t)
(T721)

SEFRODIE6THE LN tert-TFIL ((E)-3-((28, 4R*)-4-((4-7 X/ 7
TZI)T I /)-2-AFIN-1-FOEF=Z)-1,2,3,4-F bk kOx /) -7
~1IL)T VL) AT —K(0.131 g, 0.28 mmol) B & VEFEHICKkD TFE2T
BoN5-((4-(((2S,4R)-2-A F)L-1-FAEF =)L-1,2,3,4-F h Sk KO
FIVAAIVTI/))ITTZNITI))5-FFYRVSH VEE(0.120 g, 0
.28 mmol) # AAWT., EEFIIbD TIE3EEHRRICL T, tert-TFIL ((E)-3-((
257, AR*)-2- X F JL-4-((4-(5-((4-(((2S, 4R)-2- XA F I -1-FAEF =)L-1,2,3
AT RS ROF /) U4V T I /)T TZW)T I/ )-5-FFYRVY
YFPIRN)TIZII)T I/ )-FOEAZN-1,2,3,4-F S ROF/ )Y
“T-A )T YY) BIINT— K (0.190 g, T7%) %157,

ESIMS, (M+H)*, m/z: 870. 90.
(IL#2)

TRRITE LN tert-TF I ((E)-3-((2S*, 4R*)-2- X F JL-4-((4-(5-((4-((
(2S,4R)-2-XA FI)-1-TOEF =I-1,2,3,4-F hSk RaOF /) v-4-1))
TI/)7TZIVTI))5AFYRVEIVTIN)DZIIV)T I/ )-1-TF
OEA=IL-1,2,3,4-F b ROF /Y U-T-14 L) TV IL) AILNT— (0.
190 g, 0.22 mmol) ZFAWT., EfEFl1a0TiE2&BEHEICL T, {t&#10t (0.
036 g, 21%) %157,

ESI-MS m/z: 770.64 (M + H)*: 'H-NMR (DMSO-d, 8): 0.98-1.06 (m, 12H), 1
.11-1.20 (m, 2H), 1.83-1.89 (m, 2H), 2.20-2.33 (m, 6H), 2.53-2.67 (m,
4H), 3.57-3.63 (m, 2H), 4.09-4.15 (m, 2H), 4.64-4.78 (m, 2H), 6.27 (
dt, J = 15,89, 6.52 Hz, 2H), 6.59 (d, J = 7.89 Hz, 4H), 6.70-6.74 (m,

H), 7.17 (d, J = 3.51 Hz, 3H), 7.23-7.32 (m, 7H), 7.39 (s, 1H), 8.0

2 (brs, 3H), 9.53 (s, 2H).
[S=HEfHI100]
N'-(4-(((2S,4R)-2-X FJ)L-1-FAEA=J-1,2,3,4-F kS RkOx /) -4
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[1255]

AT 2 J)7 T =IL)-N-(4-(((25%, 4R)-2- X F-1-Fa A =I-7-(1, 2
,3,6-F RS ROEY S v-4-4)L)-1,2,3,4-F Sk ROF /) v-4-1 )L
YTI/)7ZI)TNIILT IR (lbEH0u)

(1)

SEFRAIOIR2THE LN tert-TFIL 4-((28%,4R)-4-((4-7 X/ 7z =
WYT 2 /)-2-AFN-1-FOEF=Z)-1,2,3,4-7 bk kOx /) v-T-4
WL)=3,6-k kA I U-12H)-AILRFTS—K(0.121 g, 0.25 mmol) &
L UEEFOKD TIE2TH/ SN 5-((4-(((25,4R)-2-X FI)L-1-FOEA =)L~
1,2,3, 475 ROF /) YU-4-A )T /)T ZZI)T I/ )5-FFY
R4 VEE(0.105 g, 0.25 mmol) & FAWT, EREHITbD TFE3E AHRIC L T,
tert-7 FIU 4-((28%, 4R*)-2- X FJL-4-((4-(5-((4-(((2S, 4R)-2- X F)L-1-TF
OEA=)L-1,2,3,4-F > FOF /Y V-4-A V)T /)72ZIIV)T X/
)B-AFYRVHVTIRN)TZZN)TI/)-1-FOEF=I-1,2,3,4-F b
SerOx/Yo-T-4)-3,6- ROE) PV-12H)-AIRF> S5 — ~(
0.080 g, 36%) %787,

ESIMS, (M+H)*, m/z: 896.76.
(T722)

TRITELNtert-T FI 4-((2S%, 4R*)-2- X F JL-4-((4-(5-((4-(((2S, 4
R)-2-XFII-1-TOEF=)-1,2,3,4-F b ROF /) V-4-4 )T/
)7 TZIVT I/ )5-FAFYRVHVTIR) 7T I/ )-1-FOES
=-1,2,3,4-F Sk ROF /Y U-T-4)L)-3,6-C RO T v-1(2H)-
AINRFSS—K(0.08 g, 0.09 mmol) Z=FHWT, Efefl1am TFE2& BEHRIC
LT, 1t&%10u (0.036 g, 21%) 257,

ESI-MS m/z: 796.57 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.98-1.05 (m, 12H), 1
.10-1.19 (m, 2H), 1.83-1.87 (m, 2H), 2,22-2,29 (m, 6H), 233-2.37 (m,
1H), 2.51-2.62 (m, 6H), 2.94 (t, J = 5.59 Hz, 2H), 3.37 (d, J = 18.85

Hz, 2H), 4.08-4.13 (m, 2H), 4.68-4.78 (m, 2H), 5.81-5.84 (m, 2H), 6.

20 (brs, 1H), 6.57-6.59 (m, 4H), 7.10 (d, J = 7.89 Hz, 1H), 7.16 (d,
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[1256]

[1257]

J = 3.51 Hz, 2H), 7.21-7.31 (m, 8H), 9.50 (s, 2H).
[==HEfi12a]
1-(3=(3,5-T X FI AV FHY—Ib-4-4J)L)-5-£ ROF IR IL)-N-((5-

(4-(((2S,4R)-2-A F-1-FOEF=)-1,2,3,4-F kS ROF /) v-4-
AWITI))72Z)-1,3,4-FFH TV —-2-M L) AFI)ERY TV
AR FY IR (EEY12a)

(T721)

EREFBcDITFR2TR bNiztert-TFIL {[6-(4-{[(2S,4R)-2-X FJL-1-F
AEA=Z)-1,2,3,4-F S ROF /Y V-4-4L]1T7ZX/}7x2=)L)-1,3,4
—FFH I T =24 NIAFILIYAIIST—K(0.2 g, 0.41 mmol) % FHEER
ITFILE )RR L., BIEKKR/BHEEE T FILIAKR (4 mol/L, 2 mL, 8 mmol)
HEMA. ERTHSBERE L, ECEEAKREZ AL, MBI FILTHET S
ZEiL&Y, 1-[(285,4R)-4-({4-[5-(7 X / X FIL)-1,3,4-FFHIT7 V-
2-A N7 TN} TR/ )-2-AFN-3,4-Ye RkaFx /) U-1CH)-1IL]1F
n/Sv-1-74 > 15EEIR(0.150 g, 86%) %157,

ESIMS, (M + H)*, m/z: 392,35,

(T722)

TRITHELNI-[(2S,R)-4-({4-[6-(7 X / A FI)-1,3,4-FFH T 7Y
— W24 N]IT7 NI T I/ )-2-XFII-3,4-Ye RaOF /Y r-1(2H)-1 )L
170/,8v-1-%4 > EEEE0.113 g, 0.27 mmol), BLUVEBEFUATE LN
1-(3-(3,5-U X FIA YV FHY—)b-4-4)L)-b-L ROF IRV II)ERY)
T U-4-NIIRVEL(0.08 g, 0.24 mmol) &EFR\WT, EHEHITbD TIE3E FRRIC
LT, t&¥i12a (0.021 g, 12%) %257,

ESI-MS, (M+H)*, m/z: 704,35, 'H-NMR (DMSO-ds, &§): 1.01-1.06 (m, 6H), 1.
22-1.27 (m, 1H), 1.62-1.71 (m, 4H), 1.86-2.00 (m, 2H), 2.18-2.28 (m,

5H), 2.38 (s, 3H), 2.57-2.64 (m, 2H), 2.80-2.88 (m, 2H), 3.35-3.46 (m
, 2H), 4.29-4.34 (m, 1H), 4.50 (d, J = 5.80 Hz, 2H), 4.72-4.75 (m, 1H
), 6.61-6.80 (m, 5H), 6.88 (d, J = 7.63 Hz, 1H), 7.10 (d, J = 7.63 Hz
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[1258]

[1259]

, TH), 7.18 (td, J = 7.48, 1.22 Hz, 1H), 7.26-7.33 (m, 2H), 7.67 (d,
J =8.85 Hz, 2H), 8.56 (brs, TH), 9.53 (brs, 1H).

[S=HEfI12b]
1-(1-(3-(3, 5-U A FIA VYV FH YV —)b-4-4 JL)-5-E ROF IRV VL) ER
) D U-4-AINRZIV)-N-(4-(((2S,4R)-2- A F I -1-TO X =)L-1, 2,3, 4-
ThIERAF /Y D-4-AI)TRX/) 722V TEFIU-3-HILRFH X
K (1b&#12b)

EiEFH10eD TR TESNN-(4-(((2S,4R)-2-A F)L-1-FOEA =)-1,2
AT RZEROF /Y U-A-MIV)T I /)T IV TEFIVU-3-0IR
FHIRN M)A OHBRIREOHEERY(0.168 g9)., HFUVSEF240DTFE3
TRLONEI-B-B,5-IAFIAYVFH YV —Ib-4-(JL)-5-E FOF IRV Y
IWERY S U-4-HI R VEE0.1 g, 0.30 mmol) = FBWT, EfEH1am T2
EEBRICLT, 1E&%12b (0.046 g, 21 %) %157,

ESI-MS, (M+H)*, m/z: 705.39. 'H-NMR (DMSO-ds, &): 0.98-1.04 (m, 6H), 1.
13- 1.16 (m, 1H), 1.52-1,58 (m, 4H), 1.92-1.97 (m, 2H), 2.20-2.26 (m,
5H), 2.38 (s, 3H), 2.56-2.62 (m, 2H), 2.82-2.85 (m, 2H), 3.41 (s, 3H
), 3.87 (dd, J = 9.54, 5.62 Hz, 1H), 3.94-3.99 (m, 1H), 4.08-4.15 (m,
1H), 4.20-4.23 (m, 1H), 4.29 (t, J = 8.07 Hz, 1H), 4.72-4.73 (m, 1H)
, 5.93 (d, J =7.83 Hz, 1H), 6.58-6.61 (m, 3H), 6.68 (s, TH), 6.74 (s
, TH), 7.15-7.16 (m, 2H), 7.25-7.32 (m, 4H), 9.51 (brs, 1H), 9.71 (s,

TH).

[Z=HEfi12c]
N-(1-(3-(3,5-I X FILA VYV FH YV —I-4-1)L)-5-E ROF IRV I)L)ER

1) 9 0=4=-4 JL)-N5=(4-(((2S,4R)-2-A FIL-1-FOEA =)V-1,2,3,4-F b5
EROF/YV-4-AII)TI/)7IL)TILELT IR ({bEH12c)
SEFDBOIR2THELONLI-(4-T I/ ERYTU-1-4 L) X FI)-5-(3,
5-IAFIAYVFY Y —Ib-4-(1 )T =/ —) ZiEFEIE(0.079 g, 0.24 mmo
. &L UEEHIOkD TIE2TE/ SN /5-((4-(((28,4R)-2-X F-1-7OE
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[1260]

[1261]

F=-1,2,3,4-F b ROF /Y44 )T /))T7TZIV) T /)-b-
FHFRYRVESVEEO.1 g, 0.24 mmol) ZFAWT, EFEHIbOITEIERERIC L
T, 1t&112¢(0.036 g, 21%) &5/,

ESI-MS, (M+H)*, m/z: 707.41. 'H-NMR (DMSO-ds &): 0.98-1.04 (m, 6H), 1.
13-1.15 (m, 1H), 1.35-1.38 (m, 2H), 1.69-1.78 (m, 4H), 1.99 (t, J =1
0.46 Hz, 2H), 2.08 (t, J = 7.41 Hz, 2H), 2.18-2,23 (m, 6H), 2.38 (s,

3H), 2.53-2.63 (m, 2H), 2.73-2.80 (m, 2H), 3.40 (s, 2H), 3.49-3.58 (m
, TH), 4.06-4.14 (m, 1H), 4.67-4.77 (m, 1H), 5.85 (d, J = 7.85 Hz, 1H
), 6.56-6.61 (m, 3H), 6.69 (d, J = 16.80 Hz, 2H), 7.16 (dd, J = 4.90,

1.20 Hz, 2H), 7.23-7.30 (m, 4H), 7.72 (d, J = 7.63 Hz, 1H), 9.22-9.8

0 (m, 2H).

[SErEfI12d]

N-(4-(((2S,4R)-2- A FI-1-FAEA=-1,2,3,4-F hSE ROF /Y -4
AT /)7 z=))-4-(3-(((28% 4R*)-2-X FI-1-FOEF =)-1,2,3,
~F RS ROF/YV-4-AII)T I /)AL ERY I V-1-H)LKRFH
IR (lb&¥pi2d)

(T721)

EREFI12e D TIE1THE S NAN-((28, 4R)-2-X FIL-1-FOEAF =IL-1,2,3,
A~FhZbeROF /Y U-4-A))-2-Z bAORVEVYINKRY T I K(0.3 g,
0.74 mmol) B L Ctert-7TFIJL 4-B-7OEFOENL)ERY I V-1-HIILKRF
27— N58(0.339 g, 1.11 mmol) ZFAWT, EfEFl12eDTRE2EBEHRICLT. t
ert=-7FJU 4-(3-((N-((28, 4R*)-2-X FI)L-1-TOEF ZI)-1,2,3,4-F K5
EROF/YV-4-q))-2-=bOT7 IV ZAIIKRYT I R)TOEL)ER
I U-1-ANRESS— 1 (0.34 g, T3%) 5157,

ESIMS, (M+H)*, m/z: 629.70.
(T722)

TIRITELhtert-TF I 4-(3-((N-((28%, 4R")-2-X FJ)L-1-FOEA =

W-1,2,3,4-FhZROF /) U-4-4)L)-2-2 AT T ZJV)RIVKRV T X
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[1262]

[1263]

RYZoEL)EXRY I U-1-HILRFTS5—h(0.34 g, 0.54 mmol) ZBWT
. EREFllaD TRE2& BE#KIC LT, N-((285, 4R -2-X F)L-1-FOEA = )L-1,
2,3,4-F hSEROF /) v-4-4)L)-2-= bO-N-B-(ERY T V-4-1 )L)
TOELIRVEYZIEY TN BEEIR(0.25 g, 82%) %187,

ESIMS, (M + H)*, m/z: 529.36.

(T723)

TRR2TELNAN-((28%, 4R)-2-X FI-1-F7OEX Z)-1,2,3,4-F St
FOFx/ ) v-4-4))-2-= bO-N-3-(ER) D v-4-1 L) TOEI) RV E
VARV T IR 1ERE(0.24 g, 0.42 mmol) B L VB EFTTELN1-{(
25,4R)-4-[(4-7 2/ 7z ZIV) T X /]-2-XFI-3, 4T RkOx/ ) »-1(2
H) -4 )L} 7 a/8>-1-42(0.131 g, 0.42 mmol) AZTHF(5 mL)IT;ARE L. N, N-
JA4Y AN ITFILT I (0.37 nk, 2.12 mmol) 3 & UDMAP(0.129 g, 1.0
6 nmol) & MNZx. EETIODBEER LA, RINEAWICO CTHMYKRAS V(0
083 g, 0.42 nmol) &N, ERTUHFERBR L, RINESYEZRERNEL
. BonEEEBEEYATINASLIOR NI S 7 1 — (BRI —TIV/BFER
IFIL=1/1)THEET D &ICLY. 4-3-((N-((25%,4R)-2-X F)L-1-FOE
F=0-1,2,3,4-F S RaF /Y v-4-q4)L)-2-— hAT T ZI) ALKV
73X R)FOEL)-N-(4-(((2S,4R)-2-X F-1-FOEF =)-1,2,3,4-F b
SEROF /Y V-4-MI)TI/)T7ZIV)ERYIV-1-AIRFHIRD
FEMRM (0.2 9) 2187,

ESIMS, (M+H)*, m/z: 864.39.
(I#24)

TE3THELNAA-3-((N-((28%, 4R*)-2- X FIL-1-TOEF =JL-1,2,3,4-F
foeROF/Yr-4-4))-2-=bOT7zZJL)RIVKRY T I R)TOEN)-
N-(4-(((2S,4R)-2-X FIL-1-TOEA=)L-1,2,3,4-F bk RkOx/ 1) v-4
AT I/)7ZW)VERY D U-1-HIRFH I ROBERY (0.2 9) %=
AWT, EfEF12e0TSERMFICL T, E&H12d (0.028 g, 2T h—%
JVIREE10%) %157,
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[1264]

[1265]

ESI-MS, (M+H)*, m/z: 679.51. 'H-NMR (DMSO-d, &): 0.81-0.83 (m, 1H), 0.
93-1.06 (m, 14H), 1.09-1.18 (m, 1H), 1.27-1.34 (m, 2H), 1.37-1.47 (m,
1H), 1.48-1.58 (m, 2H), 1.61-1.70 (m, 2H), 1.85-2.01 (m, 1H), 2.07-2
17 (m, TH), 2.20-2.29 (m, 1H), 2.54-2.64 (m, 5H), 2.65-2.76 (m, 3H),
3.24-3.29 (m, 1H), 4.08-4.09 (m, 3H), 4.59-4.66 (m, 1H), 4.68-4,77 (
m, 1H), 5.72 (d, J = 7.63 Hz, 1H), 6.55 (d, J = 8.85 Hz, 2H), 7.10 (d
, J =8.85 Hz, 2H), 7.13-7.29 (m, 7H), 7.44-7.47 (m, 1H), 8.05 (s, 1H
).

[SErEf12e]

1-((28%, 4R*)-2- X F)L-4-((2-(2-((1-(4-(((2S,4R)-2- X F I -1-TOEA =
W-1,2,3, -7 b3S ROF /) V-4-A4I))TX /)7 2=)V)-1H-1,2,3-F Y
TV =4 I)AREV)INFI)IFN)TI/)-3,4-YRkOx/ )Y
-TQH)-4 V) 7O v-1-4 > (Ib&12e)

(T721)

SEMIOIRITHELNL-((25,4R)-4-7 X /-2-X FJ-3,4-J FOF
) u=-1CH)-4 ) 7o/ v-1-4>(0.5 g, 2.29 mmol) &) <> (10 mL)
ISBEL, 2-=haNRvyEYZIIRZIL2OY) K(0.609 g, 2.75 mmol) %A
Z, BRT2 AR L, RIBEEWZREREL. SoNEELZ R
ASL0OXMNT5T74— (T M= MYIL/0. 1GEEEKER=10/90) THERT
2 &EIC&Y. N-((28, 4R*)-2-X F)L-1-7FOEA =)-1,2,3,4-F hSE R
A%/ ) v-4-A)L)-2-= hARVEVRIKY T I K(0.25 g, 27%) %8~
ESIMS, (M+H)*, m/z: 404.19.

(T722)

TITRITHLNAN-((28 4R)-2-X F)L-1-FOEX =)L-1,2,3,4-F kSt
FKOx/)v-4-4)L)2-—hORVEVRIERY T I R0.5 g, 1.24 mmol)
ZDMF(5 mL)IBRME L. REEHY D 4(0.513 g, 3.72 mmol) B L V2-(2-70
EIMFV)THU-1-F—I)L(0.41 nL, 3.72 mmol)EANZ. 80 CTI16 B
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[1266]

[1267]

B Lie, RINEEWEKKICHERL, BRI FI THE L, BBELE

KRBT MO LTRIREL, BERBLE, SONALRBEYERNS L0

YNTST4—=(TENZNYIL/0 IREEEKIATR=20/80) TR T D &ICL
Y, N-(2-(2-E ROF> T bF2)ITFIL)-N-((25, 4R")-2-X F)L-1-7OE
F=0-1,2,3,4-F e ROF /) v-4-A)V)-2-Z bARVEV ARV

77X R(0.25 g, 41%) %157,

ESIMS, (M+H)*, m/z: 492,29,

(I#23)

TR2TH/LNIN-(2-(2-E ROF T T hF V)T FI)L)-N-((28, 4R*)-2- X F
W-1-7OE4x=Z)v-1,2,3,4-7 bk ROx /) v-4-1)L)-2-Z— hORVE
VARV T I R0.18 g, 0.37 mmol)&1,4-I A FH (3 mL)IEFEL. 10

CTT. 7O0/0F)0 703 K(0.218 g, 1.83 mmol), 40% KEE{EF+ K)o A
KBEEG. O ML) B LT NS TFILTVEZD LHRERKFERE(0.024 g, 0.07
mmol) ZIN%. ERT2 REE®RLE, RIBEEYWEESA N2BL. K%
BRI FINTHSE L, KBICV T VEEEMA, BFBTFITHIB L, B
HEZHEKMEST M) DLTELEL, BERBLEL, SoNEREZEEA
SL70%XNTZ74— (T M= MYIL/0 1 REBEKATR=20/80) THRET S
ZEITEY, N-((28, 4R)-2-X FIIL-1-FOEA Z)-1,2,3,4-F bS5k RO
F/Yv-4-qI))-2-=baO-N-2-2-(FOF-2-4 V-1-41 LA F )T b F
NIFI)RYEYZNKRY T I R0.15 g, 77%) %2187,

ESIMS, (M+H)*, m/z: 530.23.
(I#24)

T3 TELNAN-((28, 4R)-2-X FI-1-TOEAX Z)-1,2,3,4-F bS5t
FOof/Yrv-4-q4))-2-= ba-N-2-2-(FOF-2-4 -1-4 L FF)T
RED)IFIIRYEY IRV T I R(0.15 g, 0.28 mmol), & & VEHEH
3aD L2 TR/ ON1-((2S,4R)-4-((4-FY RTzZ)) T X/ )-2-X FI)L-3
A-Te ROx /) =120 -4 ) Fany-1-F v O ERY(0.094 9) & H
WT. ERERIS D TE3&AERIC L T, N-((28 4R)-2-X F)L-1-FO A =
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[1268]

[1269]

W-1,2,3,4-F7 bk ROF /Y U-4-4 JL)-N-(2-(2-((1-(4-(((2S, 4R) -2- X
F-1-7OEA=ZI-1,2,3,4~-F hZROF /) V-4-( V) FX /)7 =
W)=-TH=1,2,3- N )TV =44 L)X FF V)T MFV)IFI)-2-= hOR
YEVRINKRY T I ROMERM0.15 9) 2157,

ESIMS, (M+H)*, m/z: 865. 36.

(T725)

TRRATELONN-((28 4R)-2-A FII-1-TOEF=)-1,2,3,4-T bS5 k&
FOF /) >=-4-4JL)-N-(2-(2-((1-(4-(((2S, 4R)-2- A F)L-1-TO EF =)L
-1,2,3, 47 ROF /Y U-4-A4I)TX /)7 =IV)-H-1,2,3-R) 7
V== J) A RFO)IRFI)IFIV)-2-=2 ARV EVZAIWVKR VT X
RO (0.15 g) ZDMF (3 mL) (C3ARR L., EEH ') D £ (0.047 g, 0.35m
mD)BLUVRYEYFA—IL(0.022 g, 0.21 mmol) ZHNA, =8 TIHERAIEM
Lo RIGEEWMEKKICERL, BT FILTHE L, BREEHENE
BKTHREL, MKW NYDLTEEL, BERBLL, SONEEE
ZAEHPLC(10 mmol/L BREE TV E="Y9 L/F & b= k1) JL=75/25~30/70)
THRETLIEICEY., (bAYI12e (0.035 g, 2TRRINKIY) #1571,

ESIMS, (M + H)*, m/z: 680.41. 'H NMR (DMSO-d;, &): 0.45-0.66 (m, 1H), 0
J91-1.07 (m, 12H), 1.18-1.26 (m, 1H), 2.05-2.15 (m, 2H), 2.20-2.30 (m
, TH), 2.48-2.49 (m, 1H), 2.57-2.64 (m, 4H), 2.79-2.80 (m, 1H), 2.86-
2.88 (m, 1H), 3.54-3.64 (m, 6H), 4.21-4,32 (m, 1H), 4.60 (s, 3H), 4.7
1-4.80 (m, 1H), 6.50 (d, J = 7.87 Hz, 1H), 6.78 (d, J = 8.82 Hz, 2H),

7.14-7.21 (m, 5H), 7.26-7.33 (m, 2H), 7.42-7.44 (m, 1H), 7.53 (d, J

= 9.06 Hz, 2H), 8.52 (s, 1H).

[ZEHefI121]

5-(((28%, 4R*)-2-X F-1-7FOEF=)-1,2,3,4-F h>k ROF /Y v-4-
AI)T 2 7)-N-((1-(4-(((2S, 4R)-2- A F ) -1-FOEAF =I)L-1,2,3,4-F K

ZeROF/YV-4-AII)T /)72 =I)-TH-1,2,3-N Y 7V —)b-4-1 )L
YAXAFIVIRVH VT IR (&)
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[1270]

[1271]

[1272]

(T#1)

EHEH12e D TRR1TE S NEN-((25, 4R -2- X F)L-1-7OEF =JL-1,2,3,
-F RSk ROF /Y v-4-q)L)2-= bARVEV IRV T I R(0.3 g,
0.74 mmol), BLVS-T7OFERYHY /IT—H(0.21 mL, 1.49 mmol) Z=FHWNT
. EHEGI2eD T2 EHRICL T, X FIb 5-((N-((28%, 4R*)-2- X FJL-1-TF
OEF=I-1,2,3,4-F hZkROF /Y V-4 )L)-2-=hO Tz =) R
RYTPIR)RVE /JT—1~(0.25 g, 65%) %57,

ESIMS, (M+H)*, m/z: 518,31,

(IL#22)

IRITESNIAFIL 5-((N-((25% 4R*)-2-X F)L-1-TOEF =)L-1,2,3,
A~FhSEROF /) U-4-4)V)-2-ZbOT 2 ZIV) AWKV T I R)RV S
JI—h(0.25 g, 0.48 mmol) & FA\WT, EMEFI2FOTIE2&RABKICL T, 5-(
(N-((28%, 4R*)-2-X F)L-1-FOEF =Z)-1,2,3,4-F hSb RkOF /1) v-4-

AIV)2-Z AT TZI) AWKV TIR)RVEH VUEL0.2 g, 82%) 551,
ESIMS, (M+H)*, m/z: 504.31.
(T#3)

TRE2THEOLNE5-((N-((25% 4R -2- A FI-1-TFOEF =)L-1,2,3,4-F b
SeEROF /Y U-4-AI)-2-Z AT T ZI)RIVKRVY T I R)RVH VR0
.29, 0.40 nmol), BL®TFO/NIILFITZ(0.03 mL, 0.60 mmol) % FFL
T, EfEHla0 TRR1EBRRICL T, 5-((N-((2S%, 4R*)-2-X F)L-1-TFOEF
ZW-1,2,3,4-F hSeROF /) U-4-(L)-2-= kAT ) RIKVT
I R)NA(FAT-2-4 U-1-4 )RV H VT X R(0.18 g, 83%) %187,
ESIMS, (M+H)*, m/z: 541,24,

(T724)

TREITH/OLNE-((N-((28 4R")-2- A FIL-1-TOEF =)-1,2,3,4-F b
SeROF/Yr-4-q4))-2-= AT z=JV) ARV T X R)-N-(FOT-2

A =-1-AW)RVH 2V F7IR(0.18 g, 0.33 mmol), HLVEHREHFIZaD TFE2

TRONEI-((25,4R)-4-((4-FY RT7 2 ZI) T X/ )-2-AFI-3,4-Y R
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[1273]

[1274]

%/ ) v-1CH)-14 ) Fany-1-4 > OBERY(0.111 g, 0.33 mmol) %
FAWT, EREFIS]OITR3IEBEHKICL T, 5-((N-((28, 4R*)-2- X F)L-1-7'0O

EF=-1,2,3,4-F e ROF /) U-4-4))-2-= O 7 =)L) ALK
VT I R)-N-((1-(4-(((2S, R)-2- X F)L-1-7OEF =)-1,2,3,4-F Sk
RAF/)V-4-4V) 7 /)7 xZ))-1H-1,2,3- M) 7V —)b-4-1 JL) X
FIL)RVH T I R(0.25 g, 86%) =157,

ESIMS, (M+H)*, m/z: 876,45,
(I#25)

TRATESNLE-((N-((28, 4R)-2-XA F)IL-1-FAEF Z)L-1,2,3,4-F b

SerROF/Yr-4-4)L)-2-=bOT7 2 ZIL) ALKV T I R)-N-((1-(4-((
(2S,4R)-2-A F)-1-FOEF=I-1,2,3,4-F hSE ROF /) v-4-1))
T2/)7TZIV)-MH-1,2,3-M ) PV —=I=-4-A L)X FII)RVEH VT I R(0
.25 g, 0.30 mmol)&BWT, EHEHI2eD TIB5& ARKRIC LT, {L&EHI2£(0.
060 g, 30%) &5 7,
ESIMS, (M + H)*, m/z: 691.43. 'H NMR (DMSO-d;, &): 0.79-0.81 (m, 1H), 0
.92-1.06 (m, 12H), 1.20-1.22 (m, 1H), 1.44-1.52 (m, 2H), 1.57-1.63 (m
, 2H), 1.82-1.89 (m, 1H), 2.09-2.17 (m, 3H), 2.21-2.29 (m, 1H), 2.48-
2.49 (m, 1H), 2.56-2.65 (m, 4H), 2.66-2.74 (m, 1H), 3.25-3.29 (m, 1H)
, 4.23-4,27 (m, 1H), 4.35 (d, J = 5.49 Hz, 2H), 4.56-4.64 (m, 1H), 4.
71-4.79 (m, 1H), 6.49 (d, J = 7.93 Hz, 1H), 6.77 (d, J = 8.85 Hz, 2H)
, 7.14-7.22 (m, 5H), 7.26-7.32 (m, 2H), 7.42-7.43 (m, 1H), 7.53 (d, J
= 8.85 Hz, 2H), 8.30-8.32 (m, 2H).

[Z=Hef129]

9-(((28, 4R")-2-A FII-1-TOEX=Z)-1,2,3,4-F hZ ROF /1) v-4-

AT 2 /)-N-(4-(((28,4R)-2- X FIL-1-TOEA =Z)-1,2,3,4-F h Sk
ROF/YY-4-4 )T /)7x=0)/ V72K (IbEH129)

(T71)

SEFNOITRITEON/1-((25,4R)-4-F X /-2-X F)L-3,4-Y £ ROF
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[1275]

[1276]

J Y =-1@2H) -4 ) TR w-1-42(0.25 g, 1.15 mmol) %DMF(4 nl)IA
2L, REEADY 9L(0.316 g, 2.29 mol)BLUPITFIL -TOE/F/IT—
£(0.302 g, 1.15 mmol) A AN%100 CT16 BEEE# L, RINESWEKIC
HRL, BRI FILCHE L, BEBLZEKRES M) VLATEZEL. B
EBRHELE, BonNEEEEZS )V ATSNVASLIORNI S 74— (AHAT—
TIV/EEEE T F)1=80/20) THERL T 5 2 &IC kY. TFIL 9-(((28, 4R")-2- X
FU-1-TOEAZIN-1,2,3,4-F hSERAF I YDA V)T I)) )+
T— (0.3 g, 65%) %57,

ESIMS, (M+H)*, m/z: 403, 36.

(IL#22)

TRITELNEIFIL 9-(((25%4R)-2-X F)L-1-FO X =)L-1,2,3,4-
FhseROF/YV-4-AW)TI/)/F/IT—1(0.259, 0.62 mmol) %
AWT, EREFR2fOITRR2EBHKICL T, 9-(((28, 4R)-2-X F)L-1-TO A
ZI-1,2,3,4-F S RAOF /Y v-4-4 )T /) )+ VERO0.17 g, 73%)
=157,

ESIMS, (M + H)*, m/z: 375.36.

(T#3)

TR2THELNA-(((28,4R)-2-X FIIL-1-TOEA =IL-1,2,3,4-F K5k
FOF/Yr-4-4 )T X))/ FVEE(0.14 g, 0.37 mmol), BLUVEERT
DIFRITHELNEI-{(2S,4R)-4-[(4-FI /) 7z =) T X/ ]-2-XF)L-3,4
-veROF/ Y u-1@2H)-4 I} FO/8v-1-4>(0.115 g, 0.37 mmol) % 3
WT, EEFIbOTR3EERRICL T, {bE&H12g (0.063 g, 25%) %157,
ESIMS, (M + H)*, m/z: 666.52, 'H NMR (DMSO-d;, &): 0.83-0.90 (m, 1H), 0
.92-1,04 (m, 12H), 1.13-1.16 (m, 1H), 1,30-1,35 (m, 8H), 1.53-1.58 (m
, 4H), 2.13-2.23 (m, 4H), 2.51-2.67 (m, 5H), 3.32-3.38 (m, 1H), 4.10-
4,15 (m, 1H), 4.64-4.71 (m, 2H), 5.85 (d, J = 7.87 Hz, 1H), 6.57 (d,
J =8.82 Hz, 2H), 7.16 (d, J = 3.81 Hz, 2H), 7.23-7.30 (m, 7H), 7.42-
7.44 (m, 1H), 9.47 (s, 1H).
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[1277]

[1278]

[1279]

[==HEf12h]
8-(((25 4R)-2-X FI-1-FOEF = )I-1,2,3,4-F hSk ROF /Y v-4-
AT 2/ )-N-(4-(((2S,4R)-2- XA FI-1-FO A =)I-1,2,3,4-F hSk

FOF/ Ur-4-4IV)T7ZX/)7z2IV)F 049> 72 R (lEEY2h)
(T721)

SEFNOIRITESNI-((25, 4R)-4-F X /-2-X F)L-3,4-Y £ ROF
J ) U=1(2H)-A )L) Fa/8-1-7 > (0.450 g, 2.06 mmol) ZDMF (3 mL) TR
L., XFI 8-JOEAIH/T—1r(0.733 g, 3.09 mmol) B LV ERS Y
7 /5(0.854 g, 6.19 mmol) & HN %, 100 ‘CTIGEREE®R L, RINEEYE
KTHRL, BRI FILTHIE L7, BREZMEMBIRKTHE L. EKER
BFRNYDLTEEL, BERBHELL, BONEEREELYATIVAT LY
AT S5 74— (BHI—FTIL/BBET FI)L=85/15) CTHERT B &ITL Y,
AFI 8-(((28, 4R")-2-X F)L-1-FOEA=I-1,2,3,4-F b ROF/
Do-4-A V)T /)F948 7 T—h(0.234 g, 30%) 5571,

ESIMS, (M+H)*, m/z: 375,29,
(T#2)

TIRITH/E LN AFIL 8-(((28, 4R")-2-X FI-1-FOEF =)1-1,2,3,4-
ThSeERAF /Y -4-AI)TZX))F9%/T—5(0.234 g, 0.62 mmol)
HRAWT, EEFBIOTIRIEEAERIC LT, X FI 8-((tert-T ~MF > hILKR
=) (28, 4R*)-2- X F)L-1-TOEF =)-1,2,3,4-F hSk Rkaf /) v-4
AT I))F95 ) T— hOEERY0.135 9) 5151,

ESIMS, (M+H)*, m/z: 475,34,
(T#23)

T2TRELNAFIV 8-((tert-T MF T AR =) ((25, 4R*)-2-X F)U
-1-7O0E4=0-1,2,3,4-F S RAF /YU V-4-A )T I ))F 0% /T
— MOMEEMRM(0.150 g) = AWVWT, EMFIFOTR2EEHRICL T, 8-((ter
t=-T R EIAINRZIL) (28, R)-2-X FI-1-FOEF =)-1,2,3,4-F b5
EROF/YD-4-AII)TI))A 04 VEEOBERY(0.140 g) %187,
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[1280]

[1281]

[1282]

ESIMS, (M+H)*, m/z: 461.38.
(T#24)

TFRITELNL8-((tert-T MF T HIILKRZIL) (25, 4R*)-2- X F)L-1-70O
Ex=-1,2,3,4-F NS ROF/ ) V-4-4 V)T /)F 05 VEBOHE
B4(0.150 9) B L VEERTTHOLNLI-((2S,4R)-4-((4-7X /7 =)L)
T2/)2-AFIN-3, 4~ ROx/ ) -12H)-1 ) 7O/ >-1-74 > (0.08
79, 0.28 mmol)&FAWT, EFEFIIbOITFZ3EERRICL T, tert-TFIL ((2
S5, AR*)-2-X FI-1-FAEF=I)-1,2,3,4-F Sk ROx /Y v-4-1JL)(8
-((4-(((2S,4R)-2- A FI)L-1-FOEA =JL-1,2,3,4-F Sk kOx /) v-4
AT I))7TZI)TI))-8-FFVAFIFI) AT — b OBERY
(0.150 g9) %157,

ESIMS, (M+H)*, m/z: 752.65.
(I#5)

TRATESNtert-TFIL (28, 4R*)-2-X F)L-1-FAEF=)L-1,2,3,4
-FhSEROF /Y U-4-4)L)(8-((4-(((2S,4R)-2- X F)L-1-TOEA =L
-1,2,3,4-F S RAOF /Y V-4-A)TI /)T TZI)T R /))-8-FFY
FOFI) AT — NOEEFRY(0.130 9) =B WT, EfEF1aDITi2EE
KRICL T, 16&¥12h (0.030 g, 4152 b — % JLUINEKS, 5%) %157,

ESI-MS m/z: 652.52 (M + H)*: 'H-NMR (DMSO-ds, &): 0.79-0.84 (m, 1H), 0.
92-1.04 (m, 12H), 1.13-1.18 (m, 1H), 1.25-1.40 (m, 6H), 1.42-1.61 (m,

4H), 2.11-2.26 (m, 4H), 2.44-2.49 (m, 1H), 2.53-2.63 (m, 4H), 2.68-2
.72 (m, 1H), 3.28 (dd, J = 12,28, 3.73 Hz, 2H), 4,08-4.12 (m, 1H), 4.
58-4,77 (m, 2H), 5.86 (d, J = 7.89 Hz, 1H), 6.57 (d, J = 8.99 Hz, 2H)
, 7.16 (d, J = 3.95 Hz, 2H), 7.22-7.30 (m, 7H), 7.44-7.47 (m, 1H), 9.
48 (s, 1H).

[E=HefI12i]
4-(((28%, 4R")-2-X FI-1-FOEF=)-1,2,3,4-F bk ROx /Y v-4-

AI)T7 2 J)-N-(2-(4-(4-(((2S,4R)-2-A F-1-TOEA =)V-1,2,3,4-F
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[1283]

[1284]

[1285]

FSEROF/YY-4-4IV)T /)7 2Z)V)-H-ESY—I-1-14 L) TF
WYTH 272 R (b&aW2i)

(T#1)

SERNDOIRITH/LONA1-((25,4R)-4-F X /-2- A FJ-3,4-Y RO F
J ) =1C2H) -4 L) 7 as8v-1-4 (300 mg, 1,374 mmol), BELUAXFIL 4
-JOE74/T—hr(0.207 nL, 1.649 mmol) ZFEWT, SEFISOIIRI&
BREIC LT, XFIL 4-(((25% AR)-2- A FI-1-TOEF =)-1,2,3,4-F k
SEROF/YV-4-A)TI/)TH /) IT— (273 ng, 62%) %187,

ESIMS, (M + H)*, m/z: 319,
(IL#22)

TRITELNLAFIL 4-(((25%4R)-2- X F)L-1-FOEF =)L-1,2,3, 4-
FhZerkOF/ ) o-4-4)F7X/)TH/T— (100 mg, 0.314 mmol) %
AWT, ZEFBOIRIEAARICLT. AFIL 4-((tert-T hF T AHILR=
L) (28, 4R*)-2- X F)L-1-TOEF Z)-1,2,3,4-F NSk ROFx /) v-4-
AIWV)F /)74 /) T—h(70.5 mg, 54%) %57,

ESIMS, (M + H)*, m/z: 419,
(T#3)

TR2TELNLXAFIL 4-((tert-T MF T HILRZIL) (25 4R*)-2- A F )L
-1-7OoE4=-1,2,3,4-F S ROQF /Y V-4 V)T I /)TH /) IT—
b (180 mg, 0.430 mmol)ZTHF (2 mL) ITIAFEL. AUTLNYXAFILES )
S— (110 mg, 0.860 mmol)=hN%x. ERTI7.585EIER L 2. RINERSY
EREBMETBEIEICEY, 4-((tert-T M F 2 HILRZIL) (287, 4R)-2- X
FL-1-TOEAFZI-1,2,3,4-F NS RAOF /Y V-4-A1 )T I J)EBED
FR4 R (263 mg) &15 7=,

ESIMS, (M + H)*, m/z: 405.
(T724)

TRITESNLL-((tert-T M F T AIKRZIL) (28 4R)-2- X F)L-1-70O

EA=-1,2,3,4-F hSfOFx /) v-4-4)V) 7 X /) BREE D 4 ¥ (29
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.0 mg) B L UEMEFIGQD TIE2THELN1-((28,4R)-4-((4-(1-(2-7 2/ T
FIL)-H-ESYV —-4-A V) 7T =IL)T X /)-2-AFI-3,4-Y ROF/

) U=-1(2H) -1 ) a8 -1-74 (31,8 mg, 0.079 mmol) A FWT, EHEH1
bDTFEIEAERIC LT, tert-TFIL ((25% 4R")-2-X FI-1-FOEAF = JL-1
2,3, 47 hZerOF /) v-4-4)) (4-((2-(4-(4-(((2S, 4R)-2- X F )L -1~
704 =-1,2,3,4-F S ROF /) V-4 )V)TZX /)7 = =)V)-1H-
ESYV—=I-1-4IL)TFI)T I/ )-4FFYTFI)AI/IST— k(44.5 ng,

79%) %187,

ESIMS, (M + H)*, m/z: 790.
(I#£5)

TRRATELNtert-TFIL ((25, 4R*)-2- X FI-1-FOEA =)L-1,2,3,4
-FhSEROF Y -4-1 L) (4-((2-(4-(4-(((2S,4R)-2- A F-1-70OE
F=Z-1,2,3,4-F e ROF /Y V-4-1 )T /)72 ZI)V)-H-EZ Y
=== IV ITFIVIT I/ )-4FFY TFIV)AI/AT— k(44,5 ng, 0.056

mmol) &AW T, EREFIKkOIE2ERAKRICL T, £E¥I12i (25.5 mg, 66%)
=157,

ESIMS, (M + H)*, m/z: 690; 'H NMR (CDCl,, &) 0.82-0.96 (m, 2H), 1.04-1.
12 (m, 6H), 1.15-1.18 (m, 6H), 1.22-1.36 (m, 1H), 1.84-1.93 (m, 2H),

2.18-2.92 (m, 10H), 3.38 (dd, J = 12.0, 4.0 Hz, 1H), 3.74-3.81 (m, 2H
), 3.84-3.98 (m, 1H), 4.18-4.33 (m, 3H), 4.72-5.03 (m, 2H), 6.49-6.57

(m, 1H), 6.64 (d, J = 8.8 Hz, 2H), 7.07-7.33 (m, 9H), 7.37-7.43 (m,

1H), 7.53 (s, 1H), 7.68 (s, 1H).

[=HEfI12)]

5-(((28%, 4R")-2-X F)-1-TOEA =)-1,2,3,4-F hSk kOF /) v-4-
AW)T7 X/ )-N-((5-(4-(((2S,4R)-2- A FI-1-TREF =)-1,2,3,4-F b
SeROF/YV-4-AI)T /)7 22I)-1,3,4-FFH 7/ —IL-2-4
IWIAFI)RVE YT I R (bEWI2))

(1)
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SERNIOIRITH/LONL1-((25,4R)-4-F X /-2- A FIJ-3,4-Y RO F
J Y U=12H) -1 V) 7/ -1-4 > (300 mg, 1.374 mmol), BLVAFI 5
-7OERVA / T— ~(0.288 nL, 2.020 mmol) ZFE\NT, EFEHI12i DI
ERBICLT, X FIL 5-(((28, 4R*)-2-X F)L-1-FAOEF = JL-1,2,3,4-F
hoerOF /) o-4-4IV) T I /)RVEH ) T— (273 mg, 61%) =18/,
ESIMS, (M + H)*, m/z: 333.

(T722)

TRITE LN AFIL 5-(((28% 4R)-2- X F)L-1-FO X =ZI)L-1,2,3,4-
FhSbeROF/ ) -4-AI)TI/))RVE /T — K423 mg, 0.127 mmol
)ERBWT, EfREFIN2IOIE2ERABRICL T, AFIL 5-((tert-T hF HhI
RZIL) (284 4R*)-2-X F-1-FOEX=Z)I-1,2,3,4-F b Rax /) v
4-A V)T X ))RVH ) IT—h(33.4 mg, 61%) %151,

ESIMS, (M + H)*, m/z: 433.
(I#3)

TR2THELNLE-((tert-T M F T AR ZIV) (284 4R*)-2-X FI)L-1-7 0O
Ed=)-1,2,3,4-F S ROF /) V-4 )L)TI/)RVEH ) T— (20
.6 mg, 0.048 mmol) ZTHF(0.4 mL)ICIAREL. AUDTLRNYXFILES ) S5—
b (110 mg, 0.860 mmol) ZH0A. ERTFERIE LA, RINEEWZRIE
BREL. BOoNBEEZDMF(0.5 nL)IABE L. NN-D14 Yy FOELIFILT
X (0.042 mL, 0.240 mmol), COMU(30.8 mg, 0.072 mmol) & & V'EEHI59D
TRITHELNI-((2S,4R)-4-((4-(5-(F X/ AFI)-1,3,4-FFH T 7Y
— 2= W) T T ZIWV)T I/ )-2-4FII-3,4-Y e ROF /U r-1(2H)-1 )L
) SO/ -1-74>(18.8 mg, 0.048 mmol)#H1Xx. FRTCITEBEER LA, K
INEEY ZEMREBKERF M) U LKBRTHAML, KEZ 7 OOKRIVALT
HH Uz, BEAEKREES MY DALATERL, BEBELL, 851k
BEERAWT, EREATKOIE2EEHKICL T, £&WI12) (9.8 mg, 30%) %
B/,

ESIMS, (M + H)*, m/z: 692; 'H NMR (CDCl,, &) 0.99-1.45 (m, 16H), 1.76-1
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.92 (m, 2H), 2.18-3.04 (m, 11H), 3.42 (dd, J = 12,4, 4.0 Hz, 1H), 4.2
2-4.43 (m, 2H), 4.73 (d, J = 5.6 Hz, 2H), 4.77-5.05 (m, 2H), 6.51-6.6
0 (m, 1H), 6.67 (d, J = 9.2 Hz, 2H), 7.06-7.13 (m, 1H), 7.16-7.35 (m,
6H), 7.39-7.47 (m, 1H), 7.84 (d, J = 9.2 Hz, 2H).

[3=HEf113a]

2-(UAXAFINTZX/)TFIL 2-((S)-2,3,9- M) X FIL-4-(4-((2-((4-(((25, 4
R)-2-XFI-1-FAEF=)-1,2,3,4-F S RAx /) v-4-4 )T X/
Y7 TZIV)FA)TFIV) AIVINEAIN) T 2= )V)-6H-F T / [3,2-f1[1, 2, 4]
Ny 7val4,3-all1,41 7EEY-6-1 L) 7T — b (1bEH13a)
EiEFIAf DO ITIR2TEONAI1-[(2S, R)-4-({4-[(2-7X/ITFV)FA]17x
ZWIT R /)2 AFII-3 4T ROF /) -1 -1 L]17anRv-1-F >
1EE£15(0.070 g, 0.17 mmol), HLVBEHI26TH SN/ (S)-4-(6-(2-(2-(
IAXAFITE/)TMFV)-2-FFYITFIV)-2,3,9-F) XFJ-6H-F T /[3
,2-f1[1,2,41 8 ) 7/ 0O[4,3-al[1,41 7 EE Y -4-1 L) REEEL(0.083 g,
0.17 mmo ) ZFAWVT, EEFITbOTRIEEHRICL T, LE¥13a (0.038 g,
26%) =157,

ESIMS, (M + H)*, m/z: 833.51. 'H NMR (DMSO-d;, &): 0.98-1.05 (m, 6H), 1
.13-1.19 (m, 1H), 1.58 (s, 3H), 2.15 (s, 6H), 2.18-2.28 (m, 1H), 2.41
(s, 3H), 2.48-2.49 (m, 2H), 2.54-2.65 (m, 5H), 2.86-2.93 (m, 2H), 3.
38-3.46 (m, 4H), 4.09-4.20 (m, 3H), 4.48-4.55 (m, 1H), 4.67-4.78 (m,
1H), 6.26 (d, J = 7.63 Hz, 1H), 6.63 (d, J = 8.82 Hz, 2H), 7.12-7.31
(m, 6H), 7.48 (d, J = 8.34 Hz, 2H), 7.84 (d, J = 8.58 Hz, 2H), 8.69 (
t, J = 5.6 Hz, TH).

[3=#E%5113b]

2-(UXFITZI/)ITFI 2-((8)-2,3,9- b 1) X F I -4-(4-(3-(4-(((2S, 4R)
2-AFN-1-FOEFZI-1,2,3,4-F Sk ROF /) U-4-1IL)T X))
RYZAFPIR)FEFIV-1-AIERZI) 7 2 Z)V)-6H-F T / [3,2-f1[1,2,4
1Ny 7val4,3-adl1, 41 7EEY-6-1 L) 7EF— b ({b&#13b)



WO 2019/189778 428 PCT/JP2019/014042

[1290]
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(T2

SEFRTHEON(S)-4-(6-(2-2-(PAFITI /)T hF2)-2-FFY
IFI)-2,3,9- K1) X FI-6H-F T /[3,2-f1[1,2,41 v 1) 7V O[4,3-al[1, 4
197 EEY-4-4 V)L BEH0.1 g, 0.21 mmol), BLUtert-TFIL F7E
FUU-3-1 AT — h 1GEEIR(0.043 g, 0.21 mmol) & FAWT, EHEHI
bOTFRIEEFRICL T, 2-(FAFILT I /)T FIL (§)-2-(4-(4-(3-((tert-
ThFIANRZWITI)TEFIV-1-AIRZI) 72 =))-2,3,9- K
) A FIL-6H-F T/ [3,2-f1[1,2,41 h ) 7 Ol4,3-all1,41Y 7 EEY-6-1
W7 EF— ORERD(0.070 9) 5157,

ESIMS, (M + H)*, m/z: 636.43.
(I#22)

TIRITELNAE2-(UAFILTI/)IFIL (S)-2-(4-(4-(3-((tert-T7 b F
SANKRZIVTI /)T EFIVU-1-AIRZI) 72 =)V)-2,3,9-MN) X F
JV-6H-F T/ [3,2-f1[1,2,41 b)) 7V O[4,3-al[1,4]10 7 EEY-6-1 L) T
27— M OMERY(0.070 9) = FBWT, EEFNKOIR2ERAKICL T, 2-(
FAFINTZ/)TFIN (8)-2-(4-(4-B-T I/ FEF IV V-1-HIKRZIL) 7
T=JL)-2,3,9- MY X FIL-6H-F T /[3,2-F1[1,2,4]1 v ) 7V O [4, 3-a]l1, 4
1DT7EEV-6-1 ) TEF7F—F N TZILAOBEEDHEERY(0.06 g) %
B,

ESIMS, (M + H)*, m/z: 536,42,
(I7#E3)

TITR2TELNE2-(UAFILTI/)IFIL (8)-2-(4-(4-B3-7X /) 7EF
SU-1-ANRZIN) T 2 ZI)-2,3,9- 1) X FI)-6H-F T/ [3,2-F1[1, 2, 4]
Ny 7vnal4,3-all1,41 7 EEY-6-1 L) 7EF— 8 M) 7ILA OBERIG
DOFENR(0.06 9). BLTBSERTELNEA-{[(2S,4R)-2-X FI)-1-7
AOEA=IL-1,2,3,4-F hSEROF /) U-4-()L]1T7 X /) REEE(0.031
g, 0.09 nmol) ZFAWT, EHEFITbOTFEIEFEKIC LT, {LEMI3b (0.027
9, 3LRE b —HIINEKIEY) =51,
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ESIMS, (M + H)*, m/z: 856.3. 'H NMR (DMSO-ds, &): 1.00 (t, J = 7.32 Hz
3H), 1.05 (d, J = 6.41 Hz, 3H), 1.20-1.24 (m, 2H), 1.61 (s, 3H), 2.1
4 (s, 6H), 2.15-2,30 (m, 1H), 2.42 (s, 3H), 2.56-2.64 (m, 6H), 3.36-3
.51 (m, 2H), 4.03-4.11 (m, 1H), 4.13-4.21 (m, 3H), 4.24-4.35 (m, 2H),
4,47-4.53 (m, 1H), 4.54-4.61 (m, 1H), 4.67-4.81 (m, 2H), 6.62-6.67 (
m, 3H), 7.08 (d, J = 7.5 Hz, 1H), 7.16 (t, J = 7.48 Hz, 1H), 7.25-7.3
2 (m, 2H), 7.50 (d, J = 8.24 Hz, 2H), 7.66 (t, J = 9.16 Hz, 4H), 8.59
(d, J = 6.5 Hz, 1H),
[3=HEf13c]
2-(UXFITII)TFIL 2-((5)-2,3,9-F Y A FJL-4-(4-((3-(4-(((2S, 4R
)2-AFIN-1-TOEAZN-1,2,3,4-F hSEROF /Y U-4-4IV)T X))
RYZF7IR)TOEL)BIVISEAI) T 2 ZIL)-6H-F T/ [3,2-f1[1, 2, 4]
Ny 7val4,3-al[1,41 7EEY-6-1 L) PET— b (bEH13c)
BEFBTH/ONI(S)-4-(6-(2-2-(YAFIT I /)T hFV)-2-FFY
IFIN)-2,3,9-MY XFIL-6H-F T /[3,2-f1[1,2,41+ ) 7/ O[4,3-a]l1,4
1DT7EEY-4-4 V)L EBEEL(0.118 g, 0.24 mmol) B L UEMERFIThD TFE2
THRLNEN-(3-7 X/ 7O EN)-4-{[(25,4R)-2- X F)L-1-TOEF =JL-1,
2,3,4-FhZEROF /) U-4-AN]ITI/IRVZIT IR BEEIR(0.105 g,
0.24 nmo ) = FAWT, EHEFIbOTRIEEHRICL T, LEWI3c (0.035 g,
17%) %187,
ESI-MS m/z: 858.49 (M + H)*: 'H-NMR (DMSO-ds, 8): 1.01 (t, J = 7.32 Hz
3H), 1.06 (d, J = 6.41 Hz, 3H), 1.13-1.27 (m, 1H), 1.60 (s, 3H), 1.7
3-1.76 (m, 2H), 2.16 (s, 6H), 2.20-2,33 (m, 1H), 2.42 (s, 3H), 2.52-2
.56 (m, 2H), 2.58-2.65 (m, 5H), 3.26-3.45 (m, 4H), 3.44-3.47 (m, 2H),
4,17-4.20 (m, 2H), 4.21-4.31 (m, 1H), 4.51-4.55 (m, 1H), 4.68-4.79 (
m, 1H), 6.58 (d, J = 7.93 Hz, 1H), 6.66 (d, J = 8.85 Hz, 2H), 7.10 (d
, J=7.5Hz, MH), 7.17 (td, J = 7.32, 0.92 Hz, 1H), 7.27 (t, J = 7.0
Hz, 1H), 7.31 (d, J = 7.0 Hz, 1H), 7.50 (d, J = 8.54 Hz, 2H), 7.64 (
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d, J =8.85Hz, 2H), 7.88 (d, J = 8.54 Hz, 2H), 8.11 (t, J = 5.65 Hz,
1H), 8.62 (t, J = 6.0 Hz, TH).
[S=HEf113d]
4-b ROFTUI7OANFUIL 2-((5)-2,3,9- F U A FJL-4-(4-((3-(4-(((2S,
R)-2-AFII-1-FOEFZIN-1,2,3,4-F b ROF /) U-4-1 L) T =
JIRVZTIR)TOEI)AIVIREAI) T = =)L)-6H-F T/ [3,2-f1[1, 2,
418y 7vnl4,3-al[1, 410 7EEY-6-1 L) 7T — b ({b&#13d)
BEFRIODIIR2TESNLA-((9)-6-(2-(((1r,49)-4-E ROFovoaOn
FUIAFU)-2-FFYIFIV)-2,3,9-8) XFI-6H-F T /[3,2-f]1[1,2,
418y 7yval4,3-all1,410 7 EE v -4-4 L) R EER(0.115 g, 0.22 mmol
)BLOEBEHIThOTIR2TESNAN-(3-7 3 7/ FOEIL)-4-{[(2S, 4R)-2- X
F-1-7OEA=Z)-1,2,3,4-F b3 ROF /) U-4-(V]IT7I/IRVZX
73RN 18815 (0.097 g, 0.22 mmol) ZFWT., EfEHNaDITEIEREKICL
T. {b&%13d (0.027 g, 14%) %571,
ESI-MS m/z: 885.53 (M + H)*: 'H-NMR (DMSO-ds, §): 1.01 (t, J = 7.4 Hz,
3H), 1.05 (d, J = 6.4 Hz, 3H), 1.17-1.32 (m, 3H), 1.37-1.45 (m, 2H),
1.59 (s, 3H), 1.72-1.78 (m, 4H), 1.88-1.91 (m, 2H), 2.22-2.28 (m, TH)
, 2.41 (s, 3H), 2.54-2.63 (m, 5H), 3.25-3,27 (m, 2H), 3.34-3.35 (m, 2
H), 3.40 (d, J = 7.23 Hz, 2H), 3.50 (dt, J = 8,22, 4.22 Hz, 1H), 4.23
-4.29 (m, 1H), 4.48-4.53 (m, 2H), 4.70-4.75 (m, 2H), 6.54 (d, J = 7.6
7 Hz, 1H), 6.65 (d, J = 8.77 Hz, 2H), 7.10 (d, J = 7.6 Hz, 1H), 7.16
(t, J = 7.0 Hz, 1H), 7.25-7.31 (m, 2H), 7.47 (d, J = 8.33 Hz, 2H), 7.
63 (d, J = 8.77 Hz, 2H), 7.87 (d, J = 8.33 Hz, 2H), 8.07 (t, J = 5.59
Hz, 1H), 8.58 (t, J = 6.8 Hz, TH).
[3=HEf113e]
4-((S)-6-2-(ZFINT X/ )-2-FFVITFIN)-23,9-M) XAFJ-6H-FT/
[3,2-f1[1,2,41 v Y 7V Ol4,3-a][1,4]12 7 E -4 JL)-N-(3-(4-(((2S,
AR)-2-XFI-1-TAEX=Z)-1,2,3,4-F b RAOF /Y V-4-4 L) T 2
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JIRVYZTIR)FAOEIRYZIT IR ({LEH13e)

SEH2BTH/H LN (S)-4-(6-2-(ZFNT X /)2-FFYVITFI)-2,3,9-
N1 X FI-6H-F T /[3,2-f1[1,2,41 v Y 7V O[4,3-al[1,4]1 7P EE V-4~
A IV)LZEEER(0.135 g, 0.31 mmol) B L CEREBINhD TIE2THE SN N-(3-
7 7OEN)-4-{[(25,4R)-2-X FII-1-FOEA=I-1,2,3,4-F kS
ROF/ Yo-4-A4)L]1T7 I /IRVIXT IR 1EREE0.133 g, 0.31 mmol) %
AWT., EREFIbOTE3EBHRRICL T, &3 (0.040 g, 16%) %187,
ESI-MS m/z: 814,50 (M + H)*: 'H-NMR (DMSO-ds, §): 0.99-1.09 (m, 9H), 1.
17-1.25 (m, 1H), 1.59 (s, 3H), 1.74 (quintet, J = 6.8 Hz, 2H), 2,22-2
.28 (m, 1H), 2.45 (s, 3H), 2.54-2.67 (m, 4H), 3.07-3.29 (m, 9H), 4.25
-4,29 (m, 1H), 4.50-4.54 (m, 1H), 4.72-4,75 (m, 1H), 6.54 (d, J = 7.8
9 Hz, 1H), 6.65 (d, J = 8.77 Hz, 2H), 7.10 (d, J = 7.6 Hz, 1H), 7.16
(t, J =7.4 Hz, 1H), 7.24-7.31 (m, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.6
3(d, J=8.4Hz 2H), 7.87 (d, J = 8.55 Hz, 2H), 8.07 (t, J = 5.37 H
z, 1H), 8.18 (t, J = 5,26 Hz, 1H), 8.58 (t, J = 5.8 Hz, 1H).
[ZEHEfI13f]
4-((8)-6-(2-(4-(2-E RAF VI FI)ERS I U-1-A JL)-2-F £V TFI)
-2,3,9- MY X FIL-6H-F T /[3,2-f1[1,2,4]1 ) 7 O[4,3-al[1,4] 7+
B> -4-4 JL)-N-(3-(4-(((2S, 4R)-2- A F)L-1-FOEA =Z)1-1,2,3,4-F k5
EROF/YV-4-AIV)TI/IRVITIR)FOEL)RVYZITI R (&
#113f)

SEFRIDITRE2THE LN (S)-4-(6-(2-(4-2-E ROF LI FIV)ERSY
V-l )-2-F XYV I FIV)-2,3,9- ) AFIJL-6H-F T/ [3,2-f][1,2,4] +
)7 al4,3-all1,412 7 EE Y -4-1 L) REEEE(0.1 g, 0.19 mmol) B &
VEREFIhDO TR2TESLNAN-(3-7 X / 7O EIL)-4-{[(2S,4R)-2- X F )L -
1-7OE4=Z0-1,2,3,4-F hSERAF /Y V-4 VIT I IIRVITI
K 15F£15(0.082 g, 0.19 mmol) ZFWT. RHEFI1aD TR &EHICL T,
1b&M13f (0.040 g, 23%) %187,
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ESI-MS m/z: 899.60 (M + H)*: 'H-NMR (DMSO-dg, §): 1.01 (t, J = 7.2 Hz,
3H), 1.05 (d, J = 6.5 Hz, 3H), 1.13-1.27 (m, 1H), 1.60 (s, 3H), 1.72-
1.75 (m, 2H), 2.19-2,31 (m, TH), 2.37-2.39 (m, 2H), 2.41-2.44 (m, 5H)
, 2.57-2.63 (m, 5H), 3.27-3.31 (m, 6H), 3.41-3.42 (m, 2H), 3.51-3.55
(m, 3H), 3.64-3.66 (m, 3H), 4.21-4.28 (m, 1H), 4.45 (t, J = 5.2 Hz, 1
H), 4.59 (t, J = 5.2 Hz, 1H), 4.68-4,72 (m, 1H), 6.58 (d, J = 8.0 Hz,
1H), 6.65 (d, J = 8.54 Hz, 2H), 7.09 (d, J = 7.5 Hz, 1H), 7.16 (t, J
= 8.0 Hz, 1H), 7.25-7.28 (m, 1H), 7.31 (d, J
J

7.0 Hz, 1H), 7.50 (d,

8.24 Hz, 2H), 7.63 (d, J = 8.85 Hz, 2H), 7.87 (d, J = 8.5 Hz, 2H
), 8.10 (t, J = 5.7 Hz, 1H), 8.61 (t, J = 5.5 Hz, 1H).

[1296] [3E#Ef1139]
2-E ROFSITFIL 2-((8)-2,3,9- k1) X FIL-4-(4-((3-(4-(((2S, 4R) -2~ %
F-1-7OEA=ZI-1,2,3,4-F b3 ROF /) V-4 V)T /)IRVZX
TIR)FOEL)ALNESAI) T 2 ZI)-6H-F T/ [3,2-f1[1,2,41 ) 7
val4,3-all1,418 7 EEY-6-1 L) TET— b ({t&%139)
(T721)
EHEHIhD TR2TH/OLNLN-(3-7 I/ 7O EIL)-4-{[(2S, 4R)-2- X F )L -1
-7OEAZN-1,2,3,4-F hSEROF /Y V-4-ALITIJIRVIFT IR
188£15(0.125 g, 0.27 mmol) B L VBEHFNDITIE2TH SN 7 (S)-4-(6-(2
“(2-APMFIIRFID)2-FFVIFIV-LZ3,9-b) X FIL-6H-F T /[3,2-
f101,2,41 U 77V 0l4,3-al[1,4]12 7 EEV-4-( V) REEE (0.114 g, 0
.27 mmo ) ZFAWT, EMEFINbOIEIEERKICLT, 2-X MF2ITFIL 2-((
$)-2,3,9- 1) X FJL-4-(4-((3-(4-(((2S,4R)-2-A F ) -1-TOEA =)L -1,2
4T hZEROF /Y4 T I/ )RVITIR)FOEL) AL
EAI) 7 = =IV)-6H-F T /[3,2-f1[1,2,41 8 ) 7V O[4,3-al[1,4]12 7€
E>-6-1 L) 75— (0.075 g, 33%) %187,
ESI-MS m/z: 844 (M + H)*

[1297] (I#22)
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[1298]

TRITHELNE2-X M2 ITFIL 2-((5)-2,3,9- b ) X FIL-4-(4-((3-(4-
(((28,4R)-2-X FI-1-FOEA=I-1,2,3,4-F kS ROF /Y V-4 )L
YTPI/)RVZITIR)ZTAEI)HILINEAI) T = )V)-6H-F T/ [3,2-f]
[1,2,418Y 7V al4,3-al[1,41 7EEV-6-1 L) 75— h(0.19g, 0.22

mmol) &</ OAXA& (5 m)ITEEL. KT, ZRIEARDVRO.1 mL, 1.
Tmmol) Z0NA. ERTIKEIRE®R L, RIGEEMICAS / —Ib. KZEIRR
MA. V00X SVTHE L, BEELEKRES M) JVLATREL.,
SRR L, BONABEAELMMEHPLC(10 nmol/LBRET ¥V E=Y LKE
/T h= M) JL=65/35~30/70) THERT S &ICLY. {LEHI3g (50 mg
, 2T%) &18 7=,

ESI-MS m/z: 831 (M + H)*: 'H-NMR (DMSO-dg, 8): 0.92-1.06 (m, 6H), 1.17-
1.25 (m, 1H), 1.59 (s, 3H), 1.71-1.77 (m, 2H), 2.22-2.33 (m, 1H), 2.4
1 (s, 3H), 2.55-2.67 (m, 5H), 3.24-3.27 (m, 2H), 3.33-3.34 (m, 2H), 3
.40-3.52 (m, 2H), 3.60 (q, J = 5.33 Hz, 2H), 4.11 (t, J = 4.8 Hz, 2H)
, 4.23-4,29 (m, 1H), 4.53 (dd, J = 7.78, 6.47 Hz, 1H), 4.71-4.78 (m,

1H), 4.81 (t, J = 5.59 Hz, 1H), 6.54 (d, J = 7.67 Hz, 1H), 6.65 (d, J

= 8.77 Hz, 2H), 7.09 (s, 1H), 7.16 (td, J = 7.29, 1.21 Hz, 1H), 7.24
-7.31 (m, 2H), 7.49 (d, J = 8.33 Hz, 2H), 7.63 (d, J = 8.55 Hz, 2H),
7.87 (d, J = 8.55 Hz, 2H), 8.07 (t, J = 5,59 Hz, 1H), 8.58 (t, J = 4.
8 Hz, 1H).

[EEH13h]

3-X hF2 OB 2-((8)-2,3,9- Y X FIL-4-(4-((3-(4-(((2S, 4R)-2- %
F-1-7OEA=)-1,2,3,4-F b ROF /Y V-4-4IL)T I /IRVZX
TIR)ZFOBEW)AINRESAI) 7 2 ZI)V)-6H-F T/ [3,2-f1[1,2,41h) 7

vnol4,3-all1,41> 7EEY-6-1 L) 77— b (1b&¥13h)

EREHIhDTR2TR/ONEN-(3-7 3/ 7O EIL)-4-{[(2S, 4R)-2- X F )L -1
-7OEAZN-1,2,3,4-F hSERAF /Y V-4-A VT I IIRVIFTIR

1EER15(0.116 g, 0.27 mmol) B L VBEFITHE LN (8)-4-(6-(2-(3-X
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[1299]

> 7ORFV)-2-AFYVITFIV)-2,3,9-K ) AFI-6H-FxT /[3,2-f]1[1
2,418 ) 7y al4,3-all1, 418 7P EE v -4-4 L) LB ER(0.13 g, 0.27 mm
oDEAWT, EREFNbOIREIEERKICL T, {E&H13h (0.045 g, 19%) %
5.

ESI-MS m/z: 859 (M + H)*: 'H-NMR (DMSO-dg, 8): 1.01 (t, J = 7.32 Hz, 3H
), 1.05 (d, J = 6.41 Hz, 3H), 1.20-1.23 (m, 1H), 1.60 (s, 3H), 1.74 (
quin, J = 6.87 Hz, 2H), 1.82 (quin, J = 6.33 Hz, 2H), 2,22-2.27 (m, 1
H), 2.41 (d, J = 0.61 Hz, 3H), 2.57-2.62 (m, 5H), 3.20 (s, 3H), 3.23-
3.28 (m, 4H), 3.36 (t, J = 6.26 Hz, 2H), 3.39-3.52 (m, 2H), 4.11-4.18

(m, 2H), 4.24-4.28 (m, 1H), 4.52 (dd, J = 7.93, 6.41 Hz, TH), 4.69-4
.79 (m, 1H), 6.57 (d, J = 7.5 Hz, 1H), 6.65 (d, J = 8.85 Hz, 2H), 7.0
9 (d, J
m, 2H), 7.48 (d, J = 8.5 Hz, 2H), 7.63 (d, J = 8.85 Hz, 2H), 7.87 (d,

J =8.54 Hz, 2H), 8.10 (t, J = 5.65 Hz, 1H), 8.61 (t, J = 5.8 Hz, 1H
).

[ErEfI13i]
tert=-7F I 2-((S)-2,3,9- b U X FIL-4-(4-((3-((4-(((2S*, 4R*)-2- X F JL-
-7OEA=Z)-1,2,3,4-F b3S ROF /Y V-4-4 V)T /)7 2ZIV)T

2 /)-3-FFV SO BILINEAI)T T ZIV)-6H-F T /[3,2-f1[1,2,4]
Ny 7yval4, 3-all1,4lY 7EEY-6-1 L) 7EF— ~ (1bE&¥130)

(T721)

SEFIOIR2TR/ONR1-((28,4R)-4-((4-TX /7 2=ZV)T X /)-2-
AFI-3,4-Te ROx /) -12H)-1 L) FO/Rv-1-74(0.100 g, 0.32
mmol) & HERMD3-((tert-T X AIRZIN)T I /) 7O/ VER(0.061 g, 0
.32 nmo L) ZFWT, EEFINbDTR3EBEHRICL Ttert-FFIL (3-((4-(((2
S AR )-2-A FI-1-TFOEF=)-1,2,3,4-F k> Rkax/ ) v-4-14)L)T7
2/)7xZV)T R /)33 XY OB AT — N OREERY0.180 g
) &S T,

7.63 Hz, 1H), 7.16 (td, J = 7.40, 1.07 Hz, 1H), 7.25-7.32 (
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[1300]

[1301]

[1302]

ESIMS, (M + H)*, m/z: 479.

(T722)

IRIT/ O ctert-TFI (3-((4-(((28,4R*)-2-X F)L-1-TOEF =)L
-1,2,3,4-F S RAF /Y V-4-A V)T I /)T ZI)FT I/ )-3-FFV
TAEI) AT — NDOMHEKEY(0.240 9) #FBWT, EMEHl1aDTiE2EE
BRICL T, 3-7 X /-N-(4-(((28%, 4R")-2- A FIL-1-TOEF =)V-1,2,3,4-F
FSeEROF/YV-4-4IV)TZX/)7z=)V) 7OV TN EEEIE (0.18
09, 2L M—4ILINKIZY) 2157,

ESIMS, (M + H)*, m/z: 381.

(I#&3)

TITiR2TELNE3-7 I /-N-(4-(((28% 4R*)-2- X F)L-1-FO A =I)-1,2,
34-FhSEROF/YV-4-AV)TZ/)7z)L)FONY T IR BERIE
(0.130 g, 0.31 mmol) B LVTSEHITH LN/ (S)-4-{6-[2-(tert-T b F
)-2-FF YV ITFINI-2,3,9-8Y XFI-6H-F T /[3,2-f1[1,2,41+ ) 7V AL
4,3-all1, 4107 EEV-4-4 )L} R EER(0.145 g, 0.31 mmol) ZFAWT, =
FEGI1ad TRRTERERICL T, b&¥13i (0.025 g, 10%) %187,

ESIMS, (M + H)*, m/z: 829; 'H NMR (DMSO-d;, &) 0.92-1.04 (m, 6H), 1.10-
1.21 (m, 1H), 1.43 (s, 9H), 1.59 (s, 3H), 2.20-2.33 (m, TH), 2.41 (s,
3H), 2.52-2.67 (m, 7H), 3.34-3.38 (m, 2H), 3.50-3.55 (m, 2H), 4.07-4
.13 (m, 1H), 4.42-4.45 (m, 1H), 4.70-4.73 (m, 1H), 5.84 (d, J = 7.6 H
z, 1H), 6.57 (d, J = 8.8 Hz, 2H), 7.16 (d, J = 3.73 Hz, 2H), 7.23-7.3
0 (m, 4H), 7.48 (d, J = 8.33 Hz, 2H), 7.87 (d, J = 8.4 Hz, 2H), 8.63-
8.64 (m, 1H), 9.58 (s, 1H).

[S=HEp113)]

tert-JF I 2-((8)-2,3,9- b 1) X FJL-4-(4-(4-(4-(((2S, 4R)-2- X F JL-1~-
TOEFZI-1,2,3,4-F hSEROF /) V-4 L) T I/ )RV XTI NR)
ERYIU-1-HIKRZI) 7 2 Z))-6H-F T /[3,2-f1[1,2,41 v ) 7/ O[4
,3-all1, 41 7EEY-6-1 L) 7T — b ({b&W13))
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[1303]

[1304]

(T721)

SEZRITH/ LN (S)-4-(6-(2-(tert-T hF)-2-FF YV T FI)-2,3,9-
N1 X FI-6H-F T /[3,2-f1[1,2,41 v Y 7V O[4,3-al[1,4]1 7P EE V-4~
IV REEEE0.12 g, 0.257 o) BLUHBRORY V) ERY T V-4-4
WA — | EFRIE(0.07 g, 0.25 mmol) #FBWT, EEFITbDIEIEE
BRICL T, tert-FFI (S)-2-(4-(4-(4-(RVIINFFV)AHILRZIV)T X
J)VERYTU-1-AIKRZIV) 7 2 Z))-2,3,9- Y A FII-6H-F T/ [3, 2-f
101,2,41 ) 7vAl4,3-a1[1,41P 7 EEY-6-1 L) 7EF— ~(0.12 g, 69
%) =/,

ESIMS, (M + H)*, m/z: 683.

(IL#22)

TIRIT/E L tert-TFIL (§)-2-(4-(4-(4-(RVINFF V) AIIKR=
WITIX/)ERY D U-1-HAIKRZI) T 2 =I)V)-2,3,9- ) A FII-6H-F T
J[3,2-f101,2,41 8y 7V Al4,3-al[1, 41 7 EEY-6-1 L) 75— K (0.
12 g, 0.17 mmol) %= X% J —)L (5 mL)ITAFE L. 20%KEE1E/XS5 T L (0.06

9)EMZ. KRFEIT. ERTI6RKERE UL RINEEWEESM M2
BL. 2RERERMEL T, tert-TFIL (§)-2-(4-(4-(4-7I/ER) DY
“1=AWRZN) 7 2 =)0)-2,3,9- 8 ) X FIL-6H-F T / [3,2-f1[1,2,41 h V)
7Y 004,3-al[1,41 7 EEY-6-1 L) 75— £ (0.09 g, 94%) %187,
ESIMS, (M + H)*, m/z: 549.

(T#3)

TR2THELNtert-TFIV (S)-2-(4-(4-(4-F7 X/ ERY I U-1-HIIR
)T T=I)-2,3,9- 8 A FJ-6H-F T / [3,2-f1[1,2,41 ) 7V O[4,3
—a][1, 41 7EEY-6-1 L) 77— 1 (0.046 g, 0.136 nmol), H&LUVBE
B DIRRTTESNR4-{[(2S,4R)-2- A FI-1-TFOEF=)L-1,2,3,4-F k
SerkaOF/ ) -4 V]T7 2/} REER(0.075 g, 0.136 mmol) W T
. EfEFNbOIREIERERICL T, £E#13) (0.033 g, 14%) %157,

ESIMS, (M + H)*, m/z: 869:'H NMR (DMSO-ds, §) 0.95 (t, J = 7.48 Hz, 3H),
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[1305]

[1306]

1.03 (d, J = 7.0 Hz, 2H), 1.17-1.24 (m, 2H), 1.43 (s, 9H), 1.49-1.53
(m, TH), 1.66-1.70 (m, 4H), 1.86 (m, 1H), 2.22-2.27 (m, 1H), 2.43 (s
, 3H), 2.56-2.63 (m, 5H), 2.93 (m, 1H), 3.12-3.16 (m, 1H), 3.38-3.40
(m, 2H), 3.48 (m, 1H), 4.01 (m, 1H), 4.21-4.32 (m, 1H), 4.42-4.46 (m,
2H), 4.73-4.74 (m, 1H), 4.73-4.75 (m, 1H), 6.57 (d, J = 7.93 Hz, TH)
, 6.64 (d, J =8.85Hz, 2H), 7.08 (d, J = 7.63 Hz, 1H), 7.16 (t, J =
7.48 Hz, 1H), 7.25-7.32 (m, 2H), 7.41 (d, J = 8.54 Hz, 2H), 7.50 (d,
J =8.0 Hz, 2H), 7.63 (d, J = 8.85 Hz, 2H), 7.85 (d, J = 7.63 Hz, 1H)
[3EHef14a]
2-(4-(4-(((2S,4R)-2- A F-1-FOEX =)-1,2,3,4-F kS RkOFx /1)
VA=) T /)72 ZIV)-TH-E SV —Ib-1-4 JL)-N-(4-(2,3,9- N ) X F
J-6H-F T/ [3,2-f1[1,2,41 v ) 7/ O[4,3-al[1,4]1 7EEV-4-14 L) T
TZW)TERNTIR (lEEH4a)

SEF22THEONTZ4-(2,3,9- M) X FIL-6H-F T /[3,2-f1[1,2,41 v Y 7
val4,3-all1,41> 7€V -4-4)L) 7 =) > (0.123 g, 0.38 mmol) & LT
EREFInO TRITHLONALIFIL 2-(4-(4-(((2S,4R)-2-X F-1-TOEH
ZI-1,2,3,4-F S RAF /Y V-4-AI)TI /)7 2ZIL)-H-ESY —
W=1-4 L) T7t5F—~(0.170 g, 0.38 mmol) ZF\VT. EFEFI6bD TE2&E
BRICL T, 1t&¥nid4a (0.029 g, 10%) %157,

ESI-MS m/z: 724.43 (M + H)*: H-NMR (DMSO-d, 8): 0.99-1.06 (m, 6H), 1.
13-1.24 (m, 1H), 1.63 (s, 3H), 2.18-2.31 (m, 1H), 2.40 (s, 3H), 2.54-
2.64 (m, 5H), 4.09-4.19 (m, 2H), 4.68-4.80 (m, 1H), 5.00 (s, 2H), 5.2
0 (d, J =12.8 Hz, 1H), 6.04 (d, J = 7.67 Hz, 1H), 6.66 (d, J = 8.55
Hz, 2H), 7.17-7.20 (m, 2H), 7.22-7.35 (m, 4H), 7.43 (d, J = 8.55 Hz,
2H), 7.64 (d, J = 8.99 Hz, 2H), 7.72 (s, 1H), 7.95 (s, 1H), 10.51 (s,
TH).

[3=HEf14b]

N-(2-(4-(4-(((2S,4R)-2-A FI-1-FOEHF Z)L-1,2,3,4-F hS kb RKOF /
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[1307]

Jo-4-4 )T 2 /)7 2 Z))-H-ES YV —Ib-1-1 L) TFIV)-4-(2,3,9- b
) A FJ-6H-F T /[3,2-f1[1,2,41 8 ) 7/ O[4,3-al[1,41 7€ v-4-4
WIRY X7 R ({b&H14b)

E=HEFI10dD T TESN1-((2S, 4R)-4-((4-(1-(2-F 2 J TF L) -1H-F
V=4 AT T ZNN)T I/ )2-AFII-3, 4 ROFx /) v-1(2H)-
A)FaRr-1-% > 1BEE(0.112 g, 0.25 mmol) B L U'BEFUTESN
7=4-(2,3,9- MY A F I -6H-F T / [3,2-f1[1,2,41 8 1) 7/ O[4, 3-al[1,41>
FTEEY-4-4 V) LB EF0.075 g, 0.21 nmol) ZFBWT, EHEfF1ad 21
EEBRICLT, 16&%14b (0,031 g, 20%) %57,
ESI-MS m/z: 738.43 (M + H)*: 'H-NMR (DMSO-ds, §): 0.98-1.05 (m, 6H), 1.
13-1.21 (m, 1H), 1.56 (s, 3H), 2.19-2.28 (m, 1H), 2.38 (s, 3H), 2.54-
2.67 (m, 5H), 3.66 (q, J = 5.85 Hz, 2H), 4.12-4.18 (m, 2H), 4.27 (4,
J =6.25 Hz, 2H), 4.66-4.81 (m, 1H), 5.28 (d, J = 12.50 Hz, 1H), 6.03
(d, J =7.67 Hz, 1H), 6.62 (d, J = 8.77 Hz, 2H), 7.16 (d, J = 3.73 H
z, 2H), 7.25-7.31 (m, 4H), 7.52 (d, J = 8.11 Hz, 2H), 7.70 (s, TH), 7
.84 (d, J =8.33 Hz, 2H), 7.91 (s, TH), 8.71 (t, J = 5.6 Hz, 1H).
[ZEHEfI14c]
N-(4-(((1R, 4r)-4-(((2S*, 4R*)-2- XA FN-1-TAEF =Z)-1,2,3,4-F h Sk
ROF /Y V-4-( )T X /)oONFUI)T I ) )4 FFY TF-2-4 >
—1-A JL)-4-(2,3,9- M Y X FJ-6H-F T / [3,2-f1[1,2,4] 1) 7/ O [4, 3-a]
(L4 T7EEY-4-4 )RV XT X K (Ib&H14c)

(T721)

SEZBHNOTHEON1-((28, R)-4-(((1r,4R)-4-F X /o oA~nF V)7
2 /)2-XFN-3,4-Ye ROFx /) -1CH) -4 ) Fany-1-F v ZigEE
1#5(0.02 g, 0.051 mmol) ZF\WT, EREHFIDITRIEBRICL T, tert-7
FIb (4-(((1R, 4r)=4-(((28*, 4R")-2-A FN-1-TOEA Z-1,2,3,4-F v 5
EROF/) Y U-4-AI)TI /) 0AANFIIVT I/ )4-FFY TF-2-1
V=1=4 V) BIVNT — N OFEERY(0.048 9) 2157,
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[1308]

[1309]

[1310]

ESIMS, (M+H)*, m/z: 497.

(T722)

IRITELNitert-TF I (4-(((IR, 4r)-4-(((25, 4R*)-2- X F)L-1-7O

EZF=Zb-1,2,3,4-F 2 RAF /) V-4-4JL)T I /) 7aFII)T
I ))A-FFY TF-2-4 v-1-1 L) AN — h DIRERY(0.048 g) % F
W, EHEFNKOTR2EBBIC LT, 4-7 3/ -N-((1R, 4r)-4-(((25%, 4R*)-2
“AFN-1-FAEFZIN-1,2,3,4-F hSEROF /Y U-4-A V)T /)Y
JANFII)TF-2-4 T IR N 7)0F OBFERIEOMERY (34 mg) %
B/,

ESIMS, (M#H)*, m/z: 397.

(T#23)

TE2TR/OLNK4A-T7 I /-N-((1R, 4r)-4-(((2S%, 4R")-2- X F)L-1-FO EA
Z-1,2,3,4-F RS ROF /Y U-4-4)L)T I /) oaNFII)TF-2
“AVTFIR M) 7INAOEBIEOHERY (34 ng) BLUTSEHITHE LN
1=4-(2,3-Y X FJL-6H-F T / [3,2-f1[1,2,41 v ) 7/ O[4,3-al[1,41 7+
EY-4-4 V) REEEL (24 ng, 0.071 mmol) ZFAW T, EfEFITbOITIEIEE
BRICL T, 16EY14c (25 mg, 3THE b — & JLUINEK66)) =157,

ESI-MS m/z: 731 (M + H)*: H-NMR (CDCly, &): 1.05-1.15 (m, 6H), 1.19-1.
41 (m, 3H), 1.60 (s, 3H), 1.91-2.11 (m, 7H), 2.21-2.33 (m, TH), 2.42
(s, 3H), 2.46-2.64 (m, 2H), 2.64-2.74 (m, 4H), 3.52-3.62 (m, 1H), 3.6
6-3.81 (m, 1H), 4.13 (d, J = 12.6 Hz, 1H), 4.26-4.33 (m, 2H), 4.77-4.
95 (m, 1H), 5.52 (d, J = 12.6 Hz, 1H), 6.52-6.63 (m, 1H), 7.09-7.13 (
m, 1H), 7.21-7.35 (m, 2H), 7.44-7.54 (m, 3H), 7.75-7.84 (m, 3H).
[S=HEf14d]

N-(4-(((2S,4R)-2-X F)L-1-FO A =Z)-1,2,3,4-F S rkOF /) v-4
AT 2/)7220)-2-(2-F FV-2-((4-(2,3,9- MY A FJ-6H-F T / [
3,2-f1[1,2,41 ) 7V Ol4,3-al[1,4]10 7 EEY-4-4 L) T2 =I)T X))
IFI)T7EMNZIN (EE14D)
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[1311]

[1312]

(T#1)

SEBTTEHELONI-{(25,4R)-4-[(4-T7 X/ 7z Z)V) P X/ 1-2-XFIL-3,
-k ROF /Y -1CH) -1} 7T/ v-1-42(0.2 g, 0.65 mmol), H&
V2-(2-A M F-2-FF T MF2)EEBEE(0.143 g, 0.97 mmol) ZFA\WT, =
FEGIbD TFREIEBERRICL T X FIb 2-(2-((4-(((2S, 4R)-2-X FJL-1-7'O0
Ex=)-1,2,3,4F S ROF /) V-4-A )T /)72ZIW)T I /)-
-AFVINFV)TET—1(0.130 g, 46%) %157,

ESIMS, (M+H)*, m/z: 440,25,

(IL#22)

BEF2T/ONTZ4-(2,3,9- ) X FIL-6H-F T /[3,2-f1[1,2,41p Y 7
val4,3-all1,41 7EEY-4-4 L) 7 =) > (0.095 g, 0.29 mmol), Bk
VCIRITEONAAFIL 2-(2-((4-(((28,4R)-2- X F)L-1-TO EF =JL-1,
2,3,4-FhSEROF/YU-4-AI)TI/)7TZIV)TI/)-2-FF>T
ME2)7E57—8(0.13 g, 0.29 mmol) & FBWT, EHEHICLD TFE2E FRKIC
LT. 1t&#14d (0.025 g, 11%) %57,

ESI-MS m/z: 731.45 (M + H)*: 'H-NMR (DMSO-ds, &): 0.99-1.05 (m, 6H), 1.
12-1.19 (m, 1H), 1.63 (s, 3H), 2.21-2.26 (m, 1H), 2.40 (s, 3H), 2.55-
2.62 (m, 5H), 4.10-4.15 (m, 2H), 4.20 (s, 2H), 4.25 (s, 2H), 4.68-4.7
8 (m, 1H), 5.22 (d, J = 13.0 Hz, 1H), 5.96 (d, J = 8.0 Hz, 1H), 6.62
(d, J =9.0 Hz, 2H), 7.16-7.18 (m, 2H), 7.24-7.30 (m, 2H), 7.35 (d, J
= 9.0 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 7.71 (d, J = 9.0 Hz, 2H), 9
.72 (s, 1H), 10.33 (s, 1H).

[Z=HEf14e]

N-(4-# F v -4-((4-(2,3,9- 8 ) A FJIL-6H-F T / [3,2-f][1,2,4] ) 7O
[4,3-al[1,41 7 EEY-4-4IV) T2 ZW)T X /) TF-2-14 -1-1J)L)-4-(
2,3,9- MY AFI-6H-F T /[3,2-Ff1[1,2,41 ) 7/ 0Ol4,3-al[1,4]1> 7 ¥
EY-4-4 W)XV XTI R ({bE14e)

(T71)
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SEF22THEOSN4-(2,3,9- M) X FI-6H-F T /[3,2-f1[1,2,41 U 7

val4,3-all1,41> 7€ Y-4-4 L) 7= > (0.150 g, 0.46 mmol), H&L

Wa4-((tert-T N F S HIRZIV)T I /)T F-2-1 VEL(0.097 g, 0.49 mmol
YERWT, EfEfl1aD TR EBERICL T, tert-TFIL (4-F FV-4-((4-(
2,3,9- MY AFI-6H-F T /[3,2-Ff1[1,2,41 ) 7/ Ol4,3-al[1,4]1 7 ¥

EY-4-4I) 72T X)) TF-2-42=-1-4J)L) hIL/AT— K (0.06 g, 2
5%) %18 7<,

ESI-MS (M+H)*: 505,29

(IL#22)

TRITELNctert-TFI (-FFV-4-((4-(2,3,9-F) X FIJL-6H-F T
J[3,2-f101,2,41 Y 7V Al4,3-al[1, 41 7 EEY-4-A L) T2 W) T =
)T F-2-4 -1-4 L) AN/ — K (0.05 g, 0.1 mmol)&FR\WT, EHEHI
KDTR22EBRICLT, 4-7 3 /-N-(4-(2,3,9- M) X FJL-B6H-F T / [3, 2-f
101,2,41 ) 7vAl4,3-a11,418 7 EE Y44 W) Tz =) TF-2-4 >~
73R MY TIIAOBBREOREER(0.05 9) 2157,

ESI-MS (M+H)*: 405,22
(T#3)

TR2TELNAEL-T I /-N-(4-(2,3,9- U X FJL-6H-F T / [3,2-f]1[1, 2,

4a1vy7vnal4,3-all1,41P 7EEY-4-A V) 72 =) TF-2-4A V7 IR
N7 OFBRIEDHEERY (0.120 9) B L VBEHLITESNL4-(2,3,9
=N XFI-6H-F T /[3,2-F1[1,2,41 ) 7/ O[4,3-al[1,4]1 7L -4
IV REEH0.04 g, 0.11 nmol) ZFAWT, EEFITbDITIEIEEERICL
T. 1t&¥14e (0.033 g, 40%) =B 7=,
ESI-MS m/z: 739.63 (M + H)*: H-NMR (DMSO-dg, §): 1.58 (s, 3H), 1.62 (s
, 3H), 2.40 (s, 6H), 2.59 (s, 3H), 2.61 (s, 3H), 4.09-4.20 (m, 2H), 4
.32 (d, J = 5.6 Hz, 2H), 5.19-5.30 (m, 2H), 7.42 (d, J = 8.58 Hz, 2H)
, 7.56 (d, J =8.4 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H), 7.91 (d, J = 8.
4 Hz, 2H), 9.20 (t, J = 5.4 Hz, 1H), 10.92 (s, 1H).
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[1316]

[1317]

[EHERI141]
N-(4-(((2S,4R)-2-A FI-1-FOEAF=)-1,2,3,4-F hSkE ROF /Y -4
—AIW)TI))7T=IL)-2-(3-(4-(2,3,9- Y A FJ-6H-F T / [3,2-F1[1,2
AR Y 7y al4,3-al[1,410 7EEY 41 L) 7z =)L) LA R) TR NT
I K (lb&4f)

(TR

IFI JYVoF— BEE1E(0.086 g, 0.62 mol)BLU KN YRS (0.0
73 9, 0.25 mmo)ZT /OO X4 (5 mL)IZEMEL, -10 CTRY)IFLT
I(0.34 0L, 2.47 mmol)&MNA, -10 CTIEREELE LA, -10 CTRBE
BB ER2TEON4-(2,3,9- MY X FI-6H-F T / [3,2-f1[1,2,4] b
y7yal4,3-all1,41> 7EEY-4-4)L)7=1) > (0.2 g, 0.62 mmol) %N
Z. ERTBEEFE® L, RIBEEMICKKEZMZ., PoO0Ox4% > T2[h
HHE L, BRELZRENERIRKTHSE L. |BAREBST MY DLTEEL, B
ERELE, BonEREBEEUEHS LI/OXNIS 74— (FEZMZMNYL
JONGFBRKAR=1/1) THRETZZ &ICLY,. ITFIL (4-(2,3,9-FU X F
JV-6H-F T/ [3,2-f1[1,2,41 v ) 7V Ol4,3-al[1,4]1 7 EEY-4-1 L) D
TZIV)ANNEAI)T )+ — 0 (0.1 g, 36%) %157,
ESIMS, (M+H)*, m/z: 453.27.

(T722)

TRITELNEIFIL ((4-(2,3,9-M ) X FI-6H-F T / [3,2-f][1, 2, 4]
M) 7yal4,3-al[1, 418 7 EECY-4-A L) T ZIW)ANNEAN)T) Y
F—5(0.1g, 0.22 mmol) ZBWT, EREF2FOTR2ERKFICL T, ((4-(2
3, 9- KM XF)-6H-F T /[3,2-f1[1,2,4]1 v 1) 7V O[4,3-al[1,4] 7EE
VA=A I)) T T ZIW)AIINEAI)T ) S (0.080 g, 86%) %",
ESIMS, (M+H)*, m/z: 425,31

(T723)

TR2THELNL((4-(2,3,9- M) X FIL-6H-F T / [3,2-f1[1,2,4] 8N U 7V
al4,3-al[1,412 7 EEY-4-1 L) 7 = ZIV) AILIREAI) T 2 (0.08 g
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, 0,19 mmo) BLUBERTTHLN/1-{(28,4R)-4-[(4-7I /7)) 7

I /12-AFN-3,4-Ye RAOF /) v-1CH) - LY AR Y-1-7 (0. 047
g, 0.15 mmol)ZDMF(2 mL) IC;A#Z L. DMAP(7 mg, 0.057 mmol)ZA0%. =B
TENREE®R L, RIVESHICDCC(0.054 g, 0.26 mnmol) ZINA, =B TI16
BRI L. RINESMICKKEMA, £ ULEGKRE 2L, HEEEL
foo BONIEIAR%EPFEHPLC(10 mmol/LEREET Y EZ D LKBR/ T M=
N1 JL=60/40~10/90) THEEIGT B2 &iCk Y. 1bEWI4f (0.030 g, 22%) %
B/,

ESI-MS m/z: 716.39 (M + H)*: 'H-NMR (DMSO-ds, §): 1.00 (t, J = 7.4 Hz,
3H), 1.03 (d, J = 6.0 Hz, 3H), 1.11-1.19 (m, 1H), 1.66 (s, 3H), 2.20
-2.26 (m, 1H), 2.40 (s, 3H), 2.53-2,63 (m, 5H), 3.88 (d, J = 5.26 Hz,
2H), 4.06-4.15 (m, 2H), 4.70-4.76 (m, 1H), 5.18 (d, J = 12.72 Hz, 1H
), 5.88 (d, J =7.89 Hz, 1H), 6.51 (t, J =5.26 Hz, 1H), 6.60 (d, J =

8.77 Hz, 2H), 7.16 (d, J = 3.51 Hz, 2H), 7.23-7.35 (m, 6H), 7.42-7.4

5 (m, 2H), 9.10 (s, TH), 9.65 (s, TH).

[ZEHEfI149]

4-(((2S,4R)-2- X F-1-7OEA =Z)-1,2,3,4-F hSE ROF /) v-4-4
W)YTZJ)-N-(4-FFV-4-((4-(2,3,9- M) A FJL-6H-F T /[3,2-f][1,2,4
18y 7val4,3-all, 41 7EEY -4 V)T ZV)T X /) TF-2-14 V-
-1 )RVY XTI R (1b&H4g)

EfEF14eD TIE2THON/4-T I J-N-(4-(2,3,9- 8 X FIJL-6H-F T /[
3,2-f101,2,41 8y 7V Ol4,3-al[1, 41V 7 EEY-4-1 V) 7 = =)L) T F-2-
AVFIR M)A OBBIEOHEERY0.05 9) BLVSEFITHE SN
724-{[(2S,4R)-2-X FI-1-FOEF =I)-1,2,3,4-F kS ROF /) v-4-
AN]IT7 2/} 2BEEL(0.03 g, 0.09 mmol) =B WT, EREFILDITREIEE
BICL T, 1taY14g (0.016 g, 25%) %157,

ESI-MS m/z: 725.36 (M + H)*: 'H-NMR (DMSO-ds, §): 1.01 (t, J = 7.32 Hg,

3H), 1.05 (d, J = 6.41 Hz, 3H), 1.21-1,25 (m, TH), 1.62 (s, 3H), 2.2
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2-2.27 (m, 1H), 2.39 (s, 3H), 2.58-2.64 (m, 5H), 4.10 (d, J = 12.51 H
z, TH), 4.25-4,32 (m, 3H), 4.73-4.75 (m, 1H), 5.21 (d, J = 12.82 Hz,
1H), 6.66-6.69 (m, 3H), 7.09 (d, J = 7.63 Hz, TH), 7.17 (t, J = 7.5 H
z, TH), 7.26-7.32 (m, 2H), 7.41 (d, J = 8.54 Hz, 2H), 7.62 (d, J = 8.
5 Hz, 2H), 7.67 (d, J = 8.85 Hz, 2H), 8.63 (t, J = 5.5 Hz, 1H), 10.9
0 (s, TH)

[3=HEf14h]
2-(3-(4-(((2S,4R)-2-A F-1-FOEF =)-1,2,3,4-F kS RkOx /1)
VAT X))V LA R)-N-(4-(2,3,9- M) X FIL-6H-F T /[
3,2-f1[1,2,41 ) 7V Ol4,3-al[1,41> 7 EEY-4-4 L) 7z Z W) T K
73X K ({b&¥14h)

(T721)

BEFITELNN-{(2S,4R)-4-[(4-T X/ 7 ZIN) T J]-2-AFI)L-3,
- ROF /Y -1CH)-q L} FOnRv-1-42(0.1 g, 0.32 mmol) B L
IFI FYoF— 550,058 g, 0.42 mmol) ZTHF(5 mL) ICBME L. 0
CTTNN-Y AV 7O IFILTI(0.28 nL, 1.61 mmol)d & TDMAP(Q. 20
99, .71 mmol)ZMMA. 0 CTHNRERE L RIGEEWICO CTRYIR
240,048 g, 0.16 mmol)&ANZ, 0 CTO.5BFREIRM L%, BRT. 16
BERIRE L RINESYICKKAEMA., BT FIL G2t L, BB
HRAMBIEKTHSE L., BKMEBSMN)VLTEERL, BERELL, B85
NEBRBEHEAZ LAY NI S 74— (T M= M) IL/0 1HEEEKIAR=
40/60-50/50) THEHET B &IcL Y. TFI ((4-(((2S,4R)-2-X FIL-1-F
AEA=Z)-1,2,3,4-F S ROF /Y V-4~ )T /)7 ZIV) AN
EAI)T) 2 F—1~(0.065 g, 46%) %157,

ESIMS, (MtH)*, m/z: 439,24,

(T722)

TRITHELhAEIFIL ((4-(((2S,4R)-2-X F)L-1-FOEHF =-1,2,3,4-
ThSEROF/IDUA4-AIVTI/)TZZI)AIIVNREAIL)T ) F—
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[1322]

(0.065 g, 0.15 mmol) = FR\WT, EREF2FOTE2E BHRICL T, ((4-(((2S,
R)-2-X FN-1-FOEFZI-1,2,3,4-F hSbROF/ ) U-4-4J)L) T3
)7 TZIV)AIVINEAI)T ) (0,050 g, 83%) %157,

ESIMS, (M+H)*, m/z: 411.23

(T723)

TRR2THELNA((4-(((2S,4R)-2-A FI)L-1-TOEAF =I)-1,2,3,4-F 5
EROF/YV-4-AIV)T I /)7 2ZIL)ANNREAIL)T) (0,05 g, 0
2 mol) BLUBER22TELON4-(2,3,9- M) X FJ)L-6H-F T / [3, 2-f]
[1,2,418Y) 7V 0l4,3-all1,4]10 7EEY-4-1 L) 7=1) > (0.039 g, 0.12

mmol) &2/ OO X4 > (2 nL)iEAE L. DMAP(0.004 g, 0.04)3 & TDCC(0.
035 g, 0.17 mmol) &M%, ERTICRFEER L, RINEESMITKKEMA
. TonOxy v TEME L, BREZEMRIIREAKTHES L. EKRES

D LTREL, BERMEL L, BONEBEEBHEHPLC(10 mmol/LEK
BR7VEZDLIKAR/ 7N NYIL=70/30~10/90) THRETZZ EICLY
. 1b&M14h (0.015 g, 17%) %157,

ESI-MS m/z: 716.43 (M + H)*: H-NMR (DMSO-ds, 8): 0.98-1.04 (m, 6H), 1.

13-1.15 (m, 1H), 1.63 (s, 3H), 2.22-2.26 (m, 1H), 2.40 (s, 3H), 2.54-
2.59 (m, 5H), 3.90 (d, J = 5.48 Hz, 2H), 4.09-4.12 (m, 2H), 4.66-4.75

(m, MH), 5.20 (d, J = 12.50 Hz, 1H), 5.70 (d, J = 7.6 Hz, 1H), 6.23
(t, J =5.6 Hz, 1H), 6.56 (d, J = 6.8 Hz, 2H), 7.10 (d, J = 8.77 Hz,
2H), 7.16-7.19 (m, 2H), 7.23-7.29 (m, 2H), 7.41 (d, J = 8.55 Hz, 2H),

7.63 (d, J = 8.99 Hz, 2H), 8.31 (s, TH), 10.17 (s, 1H).

[ZEHEfI14i]

N-(4-((4-(((2S,4R)-2-X FJ-1-TOEF=)L-1,2,3,4-F b RkOx /1)
VAT R /)TIZIV)T R )AF XY TF-2-4 -1-14JL)-4-(2,3,
-~ U AFI-6H-FxT /[3,2-f1[1,2,4]1 Y 7V A[4,3-al[1,4]1 7 EE V-
IRV XTI R (lbEaWai)

(T71)
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SEHITHELONI1-{(2S,4R)-4-[(4-7 X/ 7 =IV) 7 X / ]-2-XF)L-3,
-k ROF /Y -1CH)-A L} TO/RV-1-42(0.150 g, 0.48 mmol), &
L 4-((tert-T M EF T HINRZWV)T I /) TF-2-4 VEE(0.097 g, 0.48 nm
oDZAWT., EFEMaDIRIEEKICL T, tert-TF I (4-((4-(((25, 4R
)=2-AFIIN-1-TOEFZI-1,2,3,4-F b ROF /) V-4-4 )T /)
TTZIV)TR))AFFYTF-2-4-1-4)L) BIL/S<— 1 (0.180 g, 76%
) &8z,

ESIMS, (M+H)*, m/z: 491,29,

(IL#22)

TRRIT/ELNztert-TFIL (4-((4-(((2S,4R)-2-X F)-1-FOEF =)L~
1,2,3,4-7 3 ROF /Y V-4-A )T I/)TTZIV)T I/ )-4FFY
TF-2-4 V-1-A4 L) HJL/NT— K (0.180 g, 0.37 mmol) %= FAVT, EheM
kD TFR2ERBRICL T, 4-7 3 /-N-(4-(((2S,4R)-2-X F-1-FOEX =)L
-1,2,3,4-F b3 ROF /Y4 AI)TI/)72W)TF-2-1 VT2
K MY 77 OBFEEIR(0.180 g, 97%) %157,

ESIMS, (MtH)*, m/z: 391.22.

(T#3)

TRR2THELN4-T I /-N-(4-(((2S,4R)-2-X F)-1-FAEF=)L-1,2,3
AT RSERAF /Y4 AI)TI /)TN TF-2-4 V7R b
77 OEFELIR (0.150 g, 0.30 mmol) B L USEHFATE LN/4-(2,3,9-b
) A FJ-6H-F T /[3,2-f][1,2,41 8 ) 7/ O[4,3-al[1,41 7€ v-4-4
W) REEE0.094 g, 0.27 mmol) ZFR\WT., EMREFIbOTIEIEERKICL T
. {b&¥14i (0.035 g, 16%) =187=,

ESI-MS m/z: 725.43 (M + H)*: 'H-NMR (DMSO-ds, 8): 0.99 (t, J = 7.2 Hz,
3H), 1.03 (d, J = 6.5 Hz, 3H), 1.14-1.16 (m, 1H), 1.58 (s, 3H), 2.22-
2.25 (m, 1H), 2.40 (s, 3H), 2.54-2.61 (m, 2H), 2.63 (s, 3H), 4.09-4.1
2 (m, 1H), 4.18 (d, J = 12.82 Hz, 1H), 4.29 (d, J = 5.49 Hz, 2H), 4.6
7-4.77 (m, 1H), 5.29 (d, J = 12,51 Hz, 1H), 6.01 (d, J = 7.63 Hz, 1H)
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, 6.58 (d, J = 8.85 Hz, 2H), 7.12-7.17 (m, 2H), 7.23-7.31 (m, 4H), 7.
56 (d, J = 8.24 Hz, 2H), 7.92 (d, J = 8.54 Hz, 2H), 9.18 (t, J =5.49
Hz, 1H), 10.33 (s, 1H).

[=HEfI14)]

4-(((2S,4R)-2-X FI)-1-TOEA=)-1,2,3,4-F hZk kOFx /) v-4-4
W)T7 X /)-N-((5-(4-(2,3,9- M) A FJL-6H-F T / [3,2-f1[1,2,41 N Y 7V

al4,3-all1, 41 7 EEY-4-A ) T2 ZIV)FA T 2 U-2-4 L) A FIL) N
VAT IR (lLEM4))

(T721)

SEFADTRITEON/4-U-TOET T ZIV)-2,3,9- M) A FIL-6H-F
T/ [3,2-f1[1,2,41 V) 7vAl4,3-al[1,41Y 7EE>(0.150 g, 0.39 mmol
VELATAFH VB LIVKOEERE®G oL, 4:1)IEMEL. 5-(((tert-7
RNFSAIVRZIVT I /)XAFIV)FA 7 2 2-2-4)L)RO VEE(0.109 g, 0.
43 mmol), REET S £4(0.379 g, 1.16 mmol) 3 & TPA(PPh,), (0.045 g, 0.0
4mmol)ZEMNA. PITVEHRHKT. 4707 c—T7RET. 120 CTICTI
BRI L. RINEEMEZKKICHERL, BT FILTHE L, BHEE
ERKBLCREMBIBAKTHSE L, \EBKRES MY OLTEEL, BERIEL
Teo BONEBBEAVIFII—FITEETZIEICLY., tert-TFIL (
(5-(4-(2,3,9- M Y X FJL-6H-F T / [3,2-F1[1,2,4]1 Y 7>/ O[4, 3-al[1, 4]
VTEEYA-AI)TTZIV)FA T T2 L) A FIL) AT — ~DH
ERM(0.160 g) A8,

ESIMS, (M+H)*, m/z: 520,25,
(I7E2)

TRRITELNtert-TFIL ((6-(4-(2,3,9- Y X FJL-6H-F T / [3, 2-f]
[1,2,418) 7V 0Ol4,3-al[1,41 7 EEY-4-A W) 7 2 V) FF 7 = -2~
AW AFIL) AN — N OHERM(0.160 g) & FAWT, EMEHI1aD ITFE2
ERBRICLT. (5-(4-(2,3,9- MY X FI-6H-F T/ [3,2-f1[1,2,41 N ) 7V
Al4,3-al[1,41Y 7EEY-4-AI) T2 IV FA T V-2-4 L)X I VT2
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[1328]

v REBIE DR (0.160 9) 2157,
ESIMS, (M+H)*, m/z: 420.82

(T#3)

TiE2THE LN (5-(4-(2,3,9- M) X FIL-6H-F T/ [3,2-f][1,2,41 ) 7
val4,3-al[1, 41> 7 EEYV-4- M) T2V FF T2 V-2-1 L) A I VT
IV REIBOMERY(0.144 9) B L VSEHNTRT SN /24-{[(2§, 4R)-2- X
FI-1-7OEF=ZI-1,2,3,4-F b ROF /) V-4 )V]IT7 X/} REE
B£(0.107 g, 0.32 mmol) ZFWT, EfEFIbOIRIEBEHKICLT. LEWI
4j (0.055 g, 3LFE b—4JLINKI1%) %187,

ESI-MS m/z: 740.36 (M + H)*: 'H-NMR (DMSO-ds, §): 1.01 (t, J = 7.2 Hz,
3H), 1.05 (d, J = 6.4 Hz, 3H), 1.17-1.25 (m, 1H), 1.65 (s, 3H), 2.21-
2.27 (m, TH), 2.40 (s, 3H), 2.54-2.67 (m, 5H), 4.13 (d, J = 12.50 Hz,
1H), 4.25-4,31 (m, 1H), 4.58 (d, J = 5.70 Hz, 2H), 4.71-4.77 (m, 1H)
, 5.25 (d, J = 12.50 Hz, 1H), 6.59 (d, J = 7.89 Hz, 1H), 6.66 (d, J =

8.77 Hz, 2H), 7.01 (d, J = 3.51 Hz, 1H), 7.09 (d, J = 7.6 Hz, TH), 7
.16 (td, J =7.34, 1.32 Hz, 1H), 7.24-7.31 (m, 2H), 7.41-7.47 (m, 3H)
, 7.66 (dd, J = 16.99, 8.66 Hz, 4H), 8.73 (t, J = 6.0 Hz, 1H).
[EHEH14k]
4-(((2S,4R)-2-X FI-1-FOEA = I-1,2,3,4-F hSk ROF /Y v-4-4
WITZ/)-N-(1-(4-(2,3,9- b Y A FIJ-6H-F T / [3,2-f1[1,2,41 8 ) 7
al4,3-al[1,41 7 EE Y4 WIRVI LI TEF I U-3-4 V)RV T
I N ({bE#14k)

EREFInDITFR2TRH/ ON1-[(2S,4R)-4-{[4-B-7 I/ FEF T v-1-HI
RZW) 7z ZNVIT I/ }-2-XFN-3,4-Y e ROx /1) v-1(2H)-1 170
Ry-1-> NY 7 A OFELE0.180 g, 0.35 mmol), HLVBEF4DT
RATESN4-(2,3,9- M) X FJL-6H-F T / [3,2-f1[1,2,41 v ) 7V O[4,
3-all1, 4107 EE Y -4-4 L) R EEF(0.125 g, 0.35 mmol) ZFAWT, EfE
Blad TR ERAHRICL T, 1bEH¥14k (0.050 g, 20%) %157,
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[1330]

ESIMS, (M + H)*, m/z: 727; 'H NMR (DMSO-d;, &):0.98-1.06 (m, 6H), 1.19-
1.23 (m, 1H), 1.60 (s, 3H), 2.23-2.25 (m, 1H), 2.40 (s, 3H), 2.54-2.6
7 (m, 5H), 4.04-4.07 (m, 1H), 4.16-4.20 (m, 2H), 4.28-4.34 (m, 2H), 4
.57 (q, J = 8.48 Hz, 1H), 4.69-4.74 (m, 2H), 5.28 (d, J = 12,72 Hz, 1

H), 6.63-6.67 (m, 3H), 7.08 (d, J = 7.58 Hz, 1H), 7.16 (t, J = 7.34 H

z, 1H), 7.25-7.32 (m, 2H), 7.54 (d, J = 8.31 Hz, 2H), 7.66 (t, J = 8.

44 Hz, 4H), 8.61 (d, J = 6.85 Hz, 1H).

[Z=Hef141]

4-(((2S,4R)-2- X F)-1-T7OEAF =)-1,2,3,4-F hSk ROF /) v-4-4

T J)N-(2-F FV-3-(4-(2,3,9- b 1) X FJL-6H-F T / [3,2-F1[1, 2,4]

by 77vnl4,3-all1,41 7EEY-4-4 )RV AT I R)FOEIL)RV X
7R (lb&W4L)

(T#1)

EREFITrOTR2TESNAN-(3-7I /-2-E ROF>TOEIL)-4-(((25,4
R)-2-X FI-1-FOEA=)-1,2,3,4-F hSkbROF/ Y V-d-A )T )
YRV XTI N BB OMERY (0,152 9) B L VSEFBTESON4-(2,3,
9- M1 X FI-6H-F T /[3,2-f1[1,2,4]1 v Y 7V O[4,3-al[1,4] FEE V-
-4 V) REEE(0.120 g, 0.34 nmol) = FHAWT, EREM1bDITFZ3E& AHRIC
LT, N-(2-& FOF2-3-(4-(((25,4R)-2- X F)L-1-TFOEA =JL-1,2,3, 4-
FhSEROF /Y U-4-AIL)TI/IRVYZXTIR)TOEN)-4-(2,3,9-+
) A FJ-6H-F T /[3,2-f][1,2,41 8 ) 7/ O[4,3-al[1,41 7€ v-4-4
WIRYZXT X R(0.150 g, 59%) #5871,

ESIMS, (M + H)*, m/z: 745,
(T722)

TRITHELNN-(2-E ROF>-3-(4-(((2S,4R)-2- X F )L -1-FOEF =
W-1,2,3,4-F b5 ROF /Y V-4 IL)TI/)RVIATIR)TOEIN)-
4-(2,3,9- b 1) X FJL-6H-F T / [3,2-f1[1,2,41 v Y 7V O[4,3-al[1,41S 7
TEY-4-A V)RV X732 R(0.150 g, 0.20 mmol) ZFAWT. RHEFTrOT
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[1331]

RAERABRICL T, E&MI14L (0.040 g, 26%) %157,
ESIMS, (M + H)*, m/z: 743; 'H NMR (DMSO-d;, &) 0.99-1.06 (m, 6H), 1.21-

1.26 (m, 1H), 1.59 (s, 3H), 2.22-2.33 (m, 1H), 2.40 (s, 3H), 2.55-2.6
7 (m, 5H), 4.12 (d, J = 5.70 Hz, 2H), 4.16-4.20 (m, 3H), 4.27-4.30 (m
, TH), 4.70-4.78 (m, 1H), 5.29 (d, J = 8.4 Hz, 1H), 6.62 (d, J = 7.67

Hz, 1H), 6.68 (d, J = 8.77 Hz, 2H), 7.10 (d, J = 7.6 Hz, 1H), 7.17 (
td, J = 7.34, 1.32 Hz, 1H), 7.25-7.32 (m, 2H), 7.55 (d, J = 8.33 Hz,
2H), 7.67 (d, J = 8.77 Hz, 2H), 7.90 (d, J = 8.55 Hz, 2H), 8.43 (t, J

= 5.59 Hz, 1H), 8.88 (t, J = 5.59 Hz, 1H).

[3EHEf14m]

4-(((2S,4R)-2- X F)-1-T7OEA =Z)-1,2,3,4-F hSE ROF /) v-4-4
W)T R J)-N-(3-FFV-3-((4-(2,3,9- M) X FJL-6H-F T / [3,2-f1[1,2,4
18y 7val4,3-all1,410 7EEY-4-4 L) 7z Z)L) 72 /) TOEL)R

YZAT7 IR (IE&EY14m)

(T#1)

SEF2THEOSN4-(2,3,9- M) X FI-6H-F T /[3,2-f1[1,2,41 U 7
vol4,3-all1,412 7 EEY-4-A4 L) 7 =) v B L CHERD3-((tert-T7 ~ F
SHIRZW)T I /)70 88 (0.058 g, 0.30 nmol) & FWT, EHEHIb
DOIEIEEBFICLT, tert-TFI B-FFV-3-((4-(2,3,9-h 1) X FJL-6H
-Fx /[3,2-f1[1,2,41 Yy 7V al4,3-a][1,4]Y PEEY-4-1 L) 7z =)L
YT )7aEl)AlnNT—h0.11 g, 72%) %157,

ESIMS, (M + H)*, m/z: 495,

(T#22)

TRITELShctert-TFIL B-FFV-3-((4-(2,3,9-F) A FIL-6H-F T
/[3,2-f101,2,41 ) 7V Ol4,3-al[1,4]1> 7 EEY-4-4 L) 72 Z)V) 7 =
2)7BEN)ANNRT—R(0.11 g, 0.22 nmol) ZFA\WT, EfEfHllad Ti22
ERBRICLT, 3-7 3 /-N-(4-(2,3,9- ) A FJL-6H-F T / [3,2-f1[1, 2,4]
M) 7yval4,3-all1,41 7 EEV-4-4 L) 7z =) 7Any 7 I R 15
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[1332]

[1333]

15(0.09 g, 95%) &8/,
ESIMS, (M - (HCL) + H)*, m/z: 395.

(T#3)

TRR2TELNAES-T I /-N-(4-(2,3,9- N A FJL-6H-F T / [3,2-f1[1, 2,
41Ny 7vnl4,3-all1,41Y 7EEY-4-4)L) 7z =)L) a7 I R 15
f235(0.09 g, 0.20 mmol) B L U BEHNDIRRT TR OHNI1-{(2S, 4R)-4-[(4
~PX/)T7IZW)TER/I2-AFIN-3,4-Ue ROFx /) v-12H) -4 0} 70O
N-1-742(0.07 g, 0.20 nmol) ZFAWT. EHEFINbOITIRIESEICLTIE
&%14n (0.055 g, 37%) =87,

ESIMS, (M + H)*, m/z: 715; 'H NMR (DMSO-ds, &) 0.99-1.05 (m, 6H), 1.16-

1.25 (m, 1H), 1.63 (s, 3H), 2.21-2.29 (m, 1H), 2.40 (m, 3H), 2.60-2.7
0 (m, 7H), 3.48-3.52 (m, 2H), 4.09 (d, J = 12,8 Hz, 1H), 4.23-4.29 (m
, TH), 4.71-4,76 (m, 1H), 5.20 (d, J = 12,4 Hz, 1H), 6.54 (d, J = 8.0

Hz, 1H), 6.64 (d, J = 8.8 Hz, 2H), 7.09 (d, J = 7.2 Hz, 1H), 7.16 (t
, J =7.6Hz, 1H), 7.24-7.31 (m, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.63
(dd, J = 8.55, 6.80 Hz, 4H), 8.14 (t, J = 5.4 Hz, 1H), 10.14 (brs, TH
).

[==HEf14n]

N-((1-(4-(((2S,4R)-2- XA FI-1-TOEA Z)-1,2,3,4-F hSE ROFx /1)

VAT /)T T ZIV)-H-1,2,3- R Y PV —Jb-4-A L) X FIL)-4-(2,
3,9- MY A FIL-6H-F T /[3,2-f1[1,2,4]1 Y 7/ O[4,3-al[1,4]1 7 EE
VARV XTI R (lE&¥14n)

(T

BEZFADITRITEON4-(2,3,9- MY X FI-6H-F T / [3,2-][1, 2, 4]
Ny 7val4,3-all1,418 7 EEY-4-1 L) REERL0.1 g, 0.28 mmol) &
SUMmBRO A S-2-4 -1-73X(0.019 mL, 0.31 mmol) =BT, EHEH
laDITRTEBBEICL T, N-(FOF-2-4 -1-1JL)-4-(2,3,9- 8 ) A FIJL-6
H-FxT /[3,2-f1[1,2,41 8 1) 7 O[4,3-al[1,4]S P EEV-4-A )RV X
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[1334]

[1335]

T7IR0.1 g, 9% %57,

ESIMS, (M + H)*, m/z: 390.

(T722)

IRITELNEN-(FOT-2-14 -1-14)L)-4-(2,3,9- K ) X FJL-6H-F T
/[3,2-f1[1,2,41 8 Y 7V al4,3-al[1,4]P FEEV-4-1 )RV X T X K(
0.1 g, 0.25 mmol) 5 & V'EHEFIBaD TFE2THE SN /1-{(28,4R)-4-[(4-T7
K77 I /]-2-2AF)-3,4-Ye RkOx/ ) »-12H) -1 )L} 7O/ -
1-Z > O (0.086 g) = FAWT, EHEFIBaDITRIERARKRICLT, &
#114n (0.038 g, 19%) %187,

ESIMS, (M + H)*, m/z: 725; 'H NMR (DMSO-ds, &§): 0.99-1.06 (m, 6H), 1.08-
1.25 (m, 1H), 1.57 (s, 3H), 2.22-2,27 (m, 1H), 2.39 (s, 3H), 2.64-2.6
7 (m, 5H), 4.17 (d, J = 12.5 Hz, 1H), 4.22-4.28 (m, 1H), 4.57 (d, J =
5.2 Hz, 2H), 4.72-4.78 (m, 1H), 5.28 (d, J = 12.4 Hz, 1H), 6.47 (d,
J =7.6Hz, H), 6.78 (d, J = 8.8 Hz, 2H), 7.14-7.20 (m, 2H), 7.25-7.
32 (m, 2H), 7.52-7.56 (m, 4H), 7.92 (d, J = 8.4 Hz, 2H), 8.41 (s, 1H)
, 9.11 (t, J = 5.6 Hz, 1H).

[ZEHEfI140]

NN -(2-F %Y TO/nRr-1,3-P1 L) ER(4-(2,3,9- 8 ) A FJL-6H-F T /[
3,2-f1[1,2,41 ) 7V Ol4,3-al[1,4]10 7 EE V-4 JL)RVZTT I R) (
b &¥140)

(T721)

BEHADTIRITEON4-(2,3,9- M) XA FIL-6H-F T / [3,2-f1[1, 2, 4]
Ny 7vnol4,3-all1,41 7EEY-4-4 L) REEEL(0.2 g, 0.56 mmol) %D
MFG5 mLISEEEL. RV NYTY—=II-1-4ILFFI)MN)EOY T /KRR
RZDLAFHI)AOKRZT7 7— M(PyBOP)(0.88 g, 1.70 mmol) & & N, N
-S4y FOELIFILTIV(0.50 mL, 2.84 mmol) A FHAM L. R TISHMH
BHE L, RECEBWICTHIRD,3-U 73/ 7O/8v-2-4—)1(0.025 g, 0.
28 mmol) =ML T, EET2EE®R L. RINEEWZREREL. 85
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[1336]

[1337]

[1338]

NIEREEZWAHPLCOK/ T = MY IL=T/3) THET B &Ik Y. NN =(
- ROF>7O/8v-1,3-YMIIL)ER(4-(2,3,9- M) X FJL-6H-F T / [3,
2-f101,2,418 ) 7/ 0Ol4,3-al[1,4]1 7 EEV-4-A JL)RVY XTI R)(0.12
9, 28%) %157,

ESIMS, (M + H)*, m/z: 759.

(T722)

TRITELNAENN-(2-E ROF> 7Oy -1,3-U1 L) ER(4-(2,3,9-
U XFIL-6H-F T /[3,2-f1[1,2,41 8 Y 7V Ol4,3-al[1,41 7 E > -4-
ARV XTI R)(0.12 g, 0.15 mmol) & FFWT, EWEFTrDIi24E @Ak
ICLT. 1t&¥140 (0.1 g, 9%) %157,

ESIMS, (M + H)*, m/z: 725; 'H NMR (DMSO-ds, §): 1.58 (s, 6H), 2.40 (s, 6
H), 2.61 (m, 6H), 4.17-4.23 (m, 6H), 5.29 (d, J = 13.0 Hz, 2H), 7.56
(d, J =8.5Hz, 4H), 7.90 (d, J = 8.54 Hz, 4H), 8.94 (t, J = 5.80 Hz,
2H).

[ZEHEf14p]

tert-7F I (8)-2-(2,3,9- b ) X FJ-4-(4-((1-(4-(2,3,9- b ) X FJL-6H-
Fx/[3,2-f1[1,2,41 ) 7/ 0Ol4,3-al[1, 41 7 EE V-4 JL)RV YA
WYER) I =41 JV)HIVINEA ) 7 = Z)L)-6H-F T / [3,2-f1[1,2,4] b
y7val4,3-all1, 41 7EEY-6-1 L) 7T — b ({b&%14p)

(T#1)

BEHADTIRITEON/4-(2,3,9- M) X FIL-6H-F T / [3,2-f1[1, 2, 4]
Ny 7yval4, 3-all1,41 7Y -4-4 )R EBEEL0.1 9, 0.28 mmol) &
LUHIRDtert-TFI EXRY T U-4-A )L AT — 1 (0.059 g, 0.29 mmo
D&EBWT. EEFNbOIRIEARKICL T, tert-TFJL 1-(4-(2,3,9-~ V)
AFI-6H-F T /[3,2-f1[1,2,41 Y 7/ 0O[4,3-al[1, 41 7 EEV-4-1 )L
IRV AI)ERY) DU -4-4 )L AT — N DHEERY(0.14 9) 2187,
ESIMS, (M + H)*, m/z: 535.

(IL#22)
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[1339]

[1340]

TRITESLhtert-TFIL 1-(4-(2,3,9- b 1) X FJL-6H-F T / [3, 2-F1[1
;2,418 ) 7y al4,3-al[1,4]1 7 EEV-4-A LIRVY YA L) ER) T -4-
AIVAIVINT — N OHEERY(0.14 9) ZAWT, EEH1aDITR2ERERICL
T, G732 /7ERYIT-1-4)1)(4-(2,3,9- M) X FIJ-6H-F T / [3,2-f][
1,2,418 Y 7V 0l4,3-al[1, 410 7 EEV-4-1 V) 7z ) A 5 J v 1EER
EOHEERY(0.12 9) BBz,

ESIMS, (M+ H)*, m/z: 435,
(I#&3)

TRR2THROLNUG-TI/ERY I U-1-14)L)(4-(2,3,9- K X FJL-6H-F
T /[3,2-f1[1,2,418 ) 7V Al4,3-al[1,4] FEEV-4-1 L) 7 T =)L) X
&) IERIEDOHEERM(0.12 g, 0.25 mmol) B L UVEEFITESN(S)-
4-{6-[2-(tert-T b F)-2-FFYV T FI]-2,3,9-M) XFJL-6H-FT /[3,
2-f1[1,2,41 8 ) 7V Ol4,3-all1,41 7 EE Y -4-1 LI} REEE(0.118 g,
0.25 mmol) =AW T, EFEFIbOITEIEERKICL T, {b&H¥14p (0.043 g,
3L b —4 ILUINEK26%) =157,

ESIMS, (M + H)*, m/z: 883; 'H NMR (DMSO-ds &): 1.44-1.64 (m, 17H), 1.77
-1.90 (m, 2H), 2.40 (s, 3H), 2.41 (s, 3H), 2.61 (s, 3H), 2.63 (s, 3H)
, 2.96-3.18 (m, 2H), 3.32-3.39 (m, 2H), 3.51 (s, 1H), 4.08 (brs, 1H),

4,18 (d, J =12.72 Hz, 1H), 4.43 (t, J = 7.23 Hz, 2H), 5.27 (d, J =
12.72 Hz, 1H), 7.41 (d, J = 8.33 Hz, 2H), 7.48 (d, J = 8.33 Hz, 2H),
7.54 (d, J =8.11 Hz, 2H), 7.87 (d, J = 8.33 Hz, 2H), 8.38 (d, J = 7.
45 Hz, 1H).

[ZEEHI14a]

4-(((2S,4R)-2-X FI)-1-TOEA=)-1,2,3,4-F bk kOx /) v-4-4
W7 X /)-N-((1-(4-(2,3,9- M) A FJL-6H-F T / [3,2-f1[1,2,41 N Y 7V
Ol4,3-a][1,41Y 7EEY-4-A)L) 7 = Z)L)-1H-1,2,3- N Y 7V —)L-4-A
IIAFIVIRY XTI K (bE#14q)

(T721)
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[1341]

[1342]

SEf2TELONE 4-(2,3,9- M) X FIL-6H-F T /[3,2-f1[1,2,41 ) 7
v0l4,3-all1,419 7 EEY-4-4 )7 =" (0.3 g, 0.92 nmol) ZFHWT
. ERefISa TRR2EBERICL T, 4-4-FY RT7x2=2)1)-2,3,9-MY) A F )L~
6H-F T /[3,2-f1[1,2,41~ ) 77V Ol4,3-all1,4]1> 7EE Y ORERKM (0.5
9) =187,

ESIMS, (M + H)*, m/z: 350.

(T722)

TRITHELN4- (TP RT722)1)-2,3,9- M) X FJ-6H-F T/ [3, 2-f
101,2,41 8 ) 7V 0O04,3-al[1,4]1 7 EE Y OEER (0.418 9) B L VESHE
BIBhD T2 TE SN /4-(((2S,R)-2-X F)-1-FOEF = -1,2,3,4-F
FSEROF/YU-4-4I)T I /)-N-(FOT-2-4 V-1-4 JL)RV XTI
(0.3 g, 0.8 mmol) ZFAWT, EfEHIBaD TIE3ERAHKICL T, EEM4q (
0.035 g, 2T7& b —4JLINEKEY) 157,

ESIMS, (M + H)*, m/z: 725: 'H NMR (DMSO-ds, &) 0.99-1.06 (m, 6H), 1.64
(s, 3H), 2.22-2.27 (m, 1H), 2.41 (s, 3H), 2.55-2.64 (m, 5H), 2.94 (s,
1H), 4.18 (d, J = 12.4 Hz, 1H), 4.22-4.31 (m, 1H), 4.56 (d, J = 5.2
Hz, 2H), 4.65-4.80 (m, 1H), 5.28 (d, J = 12.4 Hz, 1H), 6.58 (d, J = 7
.89 Hz, 1H), 6.66 (d, J = 8.77 Hz, 2H), 7.09 (d, J = 7.67 Hz, 1H), 7.
16 (t, J =7.4 Hz, 1H), 7.25-7.31 (m, 2H), 7.66 (dd, J = 18.96, 8.66
Hz, 4H), 7.98 (d, J = 8.77 Hz, 2H), 8.62 (t, J = 5.26 Hz, 1H), 8.68 (
s, 1H).

[=HEfp14r]

1-((2S, 4R)-2- A F IL-4-((4-(7-(4-(2,3,9- b ) X F)L-6H-F T / [3, 2-f][1,
2,418 7yvnOl4,3-all1,41 7 EEY-4-4 )RV YV AL )V)-5,6,7,8-F
SebrOq4 I8V, 2-alES D U-2-4)L) 7)) T /)-3,4-Y kRO
F/)U-1CH) -4 V) TRy -1-F > ({b&¥14r)

EREFISFD TIRITESNA1-((2S, 4R)-2-X F)L-4-{[4-(5,6,7,8-F kS &
FOq4 I 4VI[1,2-alEZ 2 0-2-4)L) 72 =)L]1T7 X /}-3,4-Y FOFx/
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Jo-1CH)-1 ) FanRy-1-4 > 1EfIR0.14 g, 0.309 mmol), HLUVB
ZRHATEON4-(2,3,9- M) A FI-6H-F T /[3,2-f1[1,2,41 v Y 7V Ol
4,3-al[1, 41 7 EEV-4-4 V) REEEE(0.23 g, 0.30 mmol) =FHWT, =
FEFITbD T3 BARICL T, {bE14r (0.03 g, 13%) %15/,
ESIMS, (M + H)*, m/z: 750. 'H NMR (DMSO-ds &): 0.99-1.05 (m, 6H), 1.13-
1.22 (m, 1H), 1.65 (s, 3H), 2.22-2.27 (m, 1H), 2.41 (s, 3H), 2.61 (s,
6H), 3.70 (s, 1H), 4.03 (s, 2H), 4.17-4.21 (m, 2H), 4.55-4.85 (m, 3H
), 5.29 (d, J =12.72 Hz, 1H), 6.00 (d, J = 7.6 Hz, 1H), 6.62 (d, J =
7.89 Hz, 2H), 7.17-7.18 (m, 2H), 7.24-7.31 (m, 3H), 7.44 (s, 2H), 7.
50-7.58 (m, 4H).
[1343] [Eh&EfHI14s]
N-(2-((4-(((2S,4R)-2-X F)L-1-FAOEA =)L-1,2,3,4-F hSE ROF /1)
VAT RX/) 7T ZIV)FA)TFIN)-4-(2,3,9- M) X FII-6H-FT /[
3,2-f1[1,2,41 8 7V Ol4,3-al[1,4]V 7 EEY-4-A4 )RV XTI R (b
&¥14s)
(T#1)
SEHR2THELONI1-{(2S,4R)-4-[(4-TOFE 7 =IV) 7 I / ]-2-XF)L-3,
4-Tr ROx/ Y -1CH)-4 )} 7Oy -1-4>(0.1 g, 0.26 mmol) %1, 4-
DAFHU6 al)ITEEL. FH 2 bAKRZ(0.062 g, 0.107 mmol), N,N- A4
Y7OENLIZTFILTI(0.14 nL, 0.806 mmol), Pd,(dba), (0.05 g, 0.053 m
mol)BLUtert-FFI 2-XINAFNZTFIV) A/ —~(0.137 nL, 0.80
mmol) ZH0A. 90 ‘CTINEER L, RIGEEMELZA NBEL. 2K
HRERME L, BOoNEBEEZ VATV AZLIOTNTZT74—(X4
J=/Tooaxd =1/ TRETEZ I EICEY., tert-TFIL (2-((4-((
(28, 4R)-2- X FIL-1-FOEA=I-1,2,3,4-F kS ROF /) v-4-1 JL)
TI/))72ZIV)FA)IFIV) AN — NOBERNY(0.18 9)F .
ESIMS, (M + H)*, m/z: 470.
[1344] (T#22)
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[1345]

[1346]

TRRIT/ELNctert-TFI (2-((4-(((2S,4R)-2-X F)L-1-FOEX =)L~
1,2,34-F 5 ROF /U4 I)L)TI /)7 V) FAH)TFIV) AL
N — NOHEERY0.18 g) ZFAWT., EfEFIaDITE2E R#KIC L TI-((28
VAR)-4-((4-((2-F7 I/ IZFIVFA)T7TZN)T I/ )2-AFI-3,4-VE R
ax/ ) v-12H)-1 V) TonRy-1-% > 1EEEOHERY(0.16 9) 218/
ESIMS, (M - HCL + H)*, m/z: 370,

(I#&3)

TR2TH/LON1-((2S,4R)-4-(4-((2-7X /T FIV)FAF) 7T ZIL)T X
J)-2-XFI-3,4-Te ROx /) v-1C2H) -1 ) Fanv-1-F > EERIED
FAAERHD(0.12 g, 0.29 mmol) B L VWBEFUATELN/AA-(2,3,9-N) A FIL
-6H-F T / [3,2-f1[1,2,41 ) 7V O[4,3-al[1,4]10 7 EEV-4- 1 L)RE
&i£(0.105 g, 0.29 mmol) = FA\WT, EMEMITbOITRZIERAKRICL T, bEY
13s (0.03 g, 16%)B 7=,

ESIMS (M + H)*, m/z: 704: 'H NMR (DMSO-ds, &): 0.98-1.05 (m, 6H), 1.16-
1.19 (m, TH), 1.57 (m, 3H), 2.20-2.26 (m, 1H), 2.39 (s, 3H), 2.55-2.6
3 (m, 5H), 2.90 (t, J =7.2 Hz, 2H), 3.39 (q, J = 6.0 Hz, 2H), 4.17 (
d, J =12.8 Hz, 2H), 4.73 (d, J = 8.4 Hz, 1H), 5.28 (d, J = 12.4 Hz,
1H), 6.23 (d, J = 7.6 Hz, 1H), 6.63 (d, J = 8.4 Hz, 2H), 7.13-7.19 (m
, 2H), 7.22-7.30 (m, 4H), 7.52 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 8.4
Hz, 2H), 8.65 (t, J = 5.6 Hz, TH).

[=HEf14t]

N'-(4-(((28%, 4R")-2- A FI-1-TOEF=)-1,2,3,4-F b RkOx /) v-
-4 ))T /)72 =))-N-(4-(2,3,9- ) X FJL-6H-F T / [3,2-f][1,2,4
1My 7yal4,3-al[1,410 7 EEV-4-4 L) 7z =) TLIILT IR (b
E114t)

EhEfl4aTiZ2THE S Nb-[(4-{[ (28, 4R)-2-X F)-1-TFOEF =)L-1, 2,
3J4-FhZeROF/ ) U-4- AT/} 7T Z)T X/ ]-5-FFYRY
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% VBE(0.15 g, 0.35 mmol) &L VBERF2THELN/]4-(2,3,9-F) X FIL-
6H-F T /[3,2-Ff1[1,2,41 Y 7V 0O[4,3-al[1,4]1 7 EEV-4-1 L) 7 =)
> (0.114 g, 0.35 mmol) BWT, EFEFITaDTEIEREHRICL T, {EEY14t
(0.04 g, 15%)187=,

ESIMS, (M + H)*, m/z: 729: 'H NMR (DMSO-ds &): 0.98-1.04 (m, 6H), 1.10-
1.16 (m, 1H), 1.63 (s, 3H), 1.86-1.89 (m, 2H), 2,20-2,33 (m, 3H), 2.3
6-2.40 (m, 5H), 2.53-2.61 (m, 5H), 4.09 (dd, J = 12,06, 3.95 Hz, 2H),
4,66-4.79 (m, 1H), 5.20 (d, J = 11.4 Hz, 1H), 5.83 (d, J = 8.0 Hz, 1
H), 6.58 (d, J = 9.2 Hz, 2H), 7.16 (d, J = 3.2 Hz, 2H), 7.23-7.30 (m,
4H), 7.39 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.8 Hz, 2H), 9.51 (s, 1H
), 10.09 (s, TH).

[3EHEf115a]

2-(IAFNTZ/)TFIL 1-(4-(5-((4-(((2S,4R)-2-X FL-1-FOEF =
W-1,2,3,4-F v ROF/ ) V-4-A ) FTI/)72ZIW)T I/ )-5-F4F
YRVEHITIR)RYIN)-4-FFY-4,5,6,7-F bS5k RO-TH-1 ¥ R—
W=2-RILRFS5— bk ({LEYI15a)

(T#1)

SERFBRLOTR2TELONIAFIL &-FFV-4,56,7-7 b5k RO-TH-A
VR=I-2-AINKRFTS5—5(1.80 g, 9.33 mmol) B L Utert-TFIL (4-(
TOEAFI)Z T AT — 1 (2.66 g, 9.33 mmol) EFAWT, BEH|
ROIRRIEMBRICLT. X FI 1-(4-((tert-T hF T AIKRZI)T I /)
Ry IW)-4-FFY-4,5,6,7-F & RO-H-4 >~ R—JL-2-HILKRFL S
— hORERM (2.0 9) B8,

ESIMS, (M + H)*, m/z: 399, 26.

(T722)

TRITELNEXAFIL 1-(4-((tert-T "FZANRZI)T I/ )RV I
)-4-FFY-4,5,6,7-F Sk RO-TH-1 ¥ R—)L-2-HIKRF>S5— hDH
ER(2.0 ) ZAWT., EFEFIOTE2EBAHKICL TI-(4-((tert-7 b F



WO 2019/189778 459 PCT/JP2019/014042

[1349]

[1350]

[1351]

SHIKRZIVT I IRV IIV)-4-FFY-4,5,6,7-F Sk RO-TH-1 ¥ K
—I=2-AIIRVEBOMERM (1.5 9) 287,

ESIMS, (M + H)*, m/z: 385.26.

(T#23)

TRE2THELNEI-(4-((tert-T M EF T AIKRZWV) T I V)RV D)V)-4-F
FvV-4,56,7-7 b RO-TH-1 >~ R—=JL-2-HIRVEBOEERM (1.5 g)
HRAWT, BEFBROIRSEAKICLT. 2-(PAXAFILTI/)IFIL 1-(4-
((tert-F7 R F Y ALRZW) T I )RV II)-4-F4FY-4,5,6,7-F kSt
RO-TH-4 ¥ R=Jb-2-hIR*> 5 — FOHERM(.1 9) B,

ESIMS, (M + H)*, m/z: 456.37.
(I#24)

TFRRITEOLNAE2-(FAFLTI/)IFIL 1-(4-((tert-T hF T AILKR=
WYT I II)RYIIN)-4-FFY-4,5,6,7-F S & KO-1H-1 >~ K—JL-2-4
WRFSS5— bOMERM.1 9)ZAWVWT, EfEFNaDIR2EBRRICLT
C2o(UAFNTI/)IFN N-(-T I/ RVYDIL)-A-FFV-4,56,7T-T b
SERO-TH-1 Y R=JL-2-hIRF¥>5— b EBRIEOHEERY (0.8 9) %15
7=o
ESIMS, (M + H)*, m/z: 356.24.

(I#25)

TRATHEON2-(UAFIVTI /)T FIN 1-(-T I I/)RVII))-4-FF
V-4,5,6,7-F NS b RO-MH-41 >~ R=)L-2-HIRF>S5—h BEREDHEE
F4(0.100 g) & & EHEFIGKkD TFE2THE SN 7=5-((4-(((2S, 4R)-2- X F )L~
1-70E4x=)-1,2,3,4-F 5 RAF /Y V-4-(I)TI /)77
I/)5-FFYRVEH UEE0.108 g, 0.25 mmol) ZFRAWT. EHEHITbDITFEI
EEBRKICLT, {bAW15a (0.054 g, 5T b—4 JLINKEY) %187,

ESI-MS m/z: 761,57 (M + H)*: 'H-NMR (DMSO-ds, §): 0.96-1,06 (m, 6H), 1.
14 (td, J = 12,04, 9.06 Hz, 1H), 1.86 (quin, J = 7.27 Hz, 2H), 1,98-2
.06 (m, 2H), 2.17 (s, 6H), 2.19-2,40 (m, 7H), 2.52-2.62 (m, 4H), 2.77
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(t, J = 6.08 Hz, 2H), 4.05-4.15 (m, 1H), 4.23 (t, J = 5.60 Hz, 2H),
4,67-4.78 (m, 1H), 5.55 (s, 2H), 5.85 (d, J = 7.87 Hz, 1H), 6.57 (d,
J =9.06 Hz, 2H), 6.98 (d, J = 8.58 Hz, 2H), 7.11 (s, 1H), 7.13-7.18
(m, 2H), 7.20-7.32 (m, 4H), 7.54 (d, J = 8.58 Hz, 2H), 9.51 (s, 1H),
9.91 (s, 1H).
[3=HEf5115b]
2-(IAFITI/)TFIL 1-(4-(((5-(4-(((2S,4R)-2- A FI-1-FOEF =
V-1,2,3,4-F hSeROF /) -4-4)L)7X /)7 22))-1,3,4-F %4
ITV =2 ) XA FI)AIINEA IR I )V)-4-F FY-4,5,6,7-F b
Sk RO-MH-1 Y R=-2-hILKRF>S5— K~ (1bEH15b)
EHEGI12aD TR21THE SN /=1-[(2S, 4R)-4-({4-[5-(F7 X / XA FJL)-1,3,4-
FFRYIT—N-2-AN]IT7ZZNIT R/ )2-XFI-3, 4T kOx /Y
V1) -4 1708y -1-F > 15EEIE(0.150 g, 0.35 mmol) & & BEHI3
2THRONA-(2-(2-(FAFIT /)T MFID)AIKRZIV)-4-F F V-4,
56,7-F Sk RO-TH-1 ¥ R—IL-1-4 L) X FI) LB EBL(0.135 g, 0.35
mmol) Z W T, EMEFIbOIEIEEHKICL T, {£E&¥15b (0.050 g, 19%)
=157,
ESI-MS m/z: 758.44 (M + H)*; 'H-NMR (DMSO-ds, &): 0.99-1.06 (m, 6H), 1.
22-1.24 (m, 1H), 2.02-2.05 (m, 2H), 2.16 (s, 6H), 2.17-2.27 (m, 1H),
2.36-2.42 (m, 2H), 2.56-2.68 (m, 4H), 2.71-2.78 (m, 2H), 4.21 (t, J =
5.6 Hz, 2H), 4.26-4.32 (m, 1H), 4.70-4.75 (m, 3H), 5.67 (s, 2H), 6.7
7-6.86 (m, 3H), 7.09-7.19 (m, 5H), 7.25-7.32 (m, 2H), 7.67 (d, J = 8.
77 Hz, 2H), 7.84 (d, J = 8.33 Hz, 2H), 9.16 (t, J = 5.6 Hz, 1H).
[3=HEf115c]
-(UAFNTI/)TFIL 1-(4-((2-(1-(4-(((28, 4R)-2- A F)L-1-T O EF
—-1,23,4-FhoeROF /) U-4-4J)V) 7 X /)T T =)L)-1H-1,2,3- K
DTV =4I ITFN)ABIINEAIINRY I ))-4-F FY-4,5,6,7-F b
Sk RO-TH-1 ¥ R=)b-2-AILKRF>S5— bk ({LEH15c)
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(T#1)

SEBRTHONA-(2-(2-(IAFINT I /)T bF2)AIVKRZIL)-4-
ZF*V-4,56,7-F Sk FO-TH-1 ¥ R—JL-1-4 L) X FIL) R EEE(0.25
0 g, 0.65 mmol), BLVTF-3-4 -1-73I > 15f1E5(0.068 g, 0.65 mmol
YERAWT, EEMaDIRIEAKRICLT, 2-(AFILFTI/)TFIL 1-(4
(TFB-A=-1-AIAIWNREAIN)RVD)V)-4-F FV-4,5,6,7-T hSE
RFO-TH-14 > R—Jb-2-HILRF > 5 — M OEERKM(0.280 9) =157,
ESIMS, (M+H)*, m/z: 436.33.

(IL#22)

IRITELNAE2-(XFILTI/)IFIN 1--(TF-3-1 V-1-1 LA
WNEAIW)RYII)-4-FFY-4,5,6,7-F kS k& RO-TH-14 ¥ R—JL-2-H )
RE¥LS—MOHEERY(0.150 g, 0.34 mmol) %, t-T% / —)L(5 mL) IR
2L, ERET. EEARBa0ITRR2TH/OLNAI-{(2S,4R)-4-[4-TY RT7 =
WITZ/]-2-XFN-3,4-YeROx/ Y r-1CH-( )L} FOnRV-1-4>D
AR 0.114 g), L-PROIEVEEF M) D £L(0.027 g, 0.14 mmol), i
ERER A KANH(0.017 g, 0.07 mmol) B L VK(2 mL)EINZ. 60 CTTI6 BFRS
B L, RINEEWERTREL. BOoNLEEEZKTHRL, 15 2HIE
#ll, ECEEGFEZZ2ML. BERELL, BOoNEAKRZFEEHPLC(10 m
mol/LEBREE TV E= D LIKBR/ T M= MY IL=60/40) THRET D &ICL
Y. 1b&¥15c (0.055 g, 21%) &5/,

ESIMS, (M+H)*, m/z: 771.46 H-NMR (DMSO-d;, &): 1.00-1.07 (m, 6H), 1.1
7-1.26 (m, 1H), 2.01-2.04 (m, 2H), 2.15 (s, 6H), 2.20-2.32 (m, 1H), 2
.39 (t, J = 6.03 Hz, 2H), 2.55-2.69 (m, 4H), 2.74 (t, J = 5.92 Hz, 2H
), 2.93 (t, J =7.13 Hz, 2H), 3.57 (q, J = 6.2 Hz, 2H), 4.17-4.29 (m,
3H), 4.69-4.80 (m, 1H), 5.66 (s, 2H), 6.46 (d, J = 7.67 Hz, 1H), 6.7
8 (d, J =8.55Hz, 2H), 7.08 (d, J = 8.11 Hz, 2H), 7.14-7.21 (m, 3H),
8.55 Hz, 2H), 7.77 (d, J = 7.89 Hz,
5.6 Hz, 1H).

7.26-7.32 (m, 2H), 7.51 (d, J
2H), 8.34 (s, TH), 8.56 (t, J
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[==/Ef115d]

-(UAFITI/)TFIL 1-(4-((2-(4-(4-(((28, R)-2- X F)L-1-FO %
ZI-1,2,3,4-F RS ROF /) V-4 V)T /)7 Z)-H-ES Y —
W=1=-A IV ZFIL)AINNREASIIRY D IV)-4-FFV-4,5,6,7-F Sk RO
-TH-4 ¥ R—=b-2-AILKRF> 55—k ({LEWI5D)
BEHROTRETEONAA-(2-((2-(PAFILFI /)T hF) ALK
WV)-4-FFV-4,5,6,7-F kSt RO-TH-14 ¥ R=JL-1-4 L) X FI)REE
B£(0.120 g, 0.31 mmol) & &k U'EHERF0dD TR TE SN /1-((2S, 4R)-4-((
4-(1-(2-72/ZTFIV-H-ESYV =44 ) T T ZIV) T X/ )-2-AFJL-
3,4-YE ROF /Y v-1(2H)-A L) FO/8v-1-F > EEIE(0.137 g, 0.31
mmo ) & FAWNT. EFEFNbOTEIEE#KICL T, £E&H15d (0.062 g, 26%)
=157,

ESI-MS m/z: 770.45 (M + H)*: 'H-NMR (DMSO-ds, §): 0.97-1.07 (m, 6H), 1.
11-1,22 (m, 1H), 1.98-2.06 (m, 2H), 2.15 (s, 6H), 2.21-2.28 (m, 1H),
2.33-2.40 (m, 2H), 2.45-2.48 (m, 2H), 2.55-2.65 (m, 2H), 2.74 (t, J
5.8 Hz, 2H), 3.66 (q, J = 6.08 Hz, 2H), 4,15-4,26 (m, 5H), 4.70-4.7
8 (m, 1H), 5.65 (s, 2H), 6.02 (d, J = 7.6 Hz, 1H), 6.62 (d, J = 8.8 H
z, 2H), 7.07 (d, J = 8.34 Hz, 2H), 7.14-7.17 (m, 3H), 7.21-7.24 (m, 4

H), 7.69 (s, 1H), 7.75 (d, J = 8.4 Hz, 2H), 7.90 (s, 1H), 8.56 (t, J

= 5.6 Hz, 1H).

[ZEHMEHI15e]

2-(DAFITI/)TFI 1-(4-((3-(4-(((2S,4R)-2-X FI-1-FOEAF =

W-1,2,3,4-F hSEROF /) V-4-( L) TI/I)RVY XTI R)FOEIL)
AIREA )R II)-4-F %Y-4,5,6,7-F kS b RO-H-A ¥ K —)L-2-
ANRFLS— K (IbEH15e)
SEBIRZOIROTHELONLA-((2-(2-(PAFILTI /)T MFV)AIKR=

WV)-4-FFV-4,5,6,7-F hS kb RA-TH-1 ¥ R—=JL-1-4 L) X FIN)REE

E£(0.1 g, 0.19 mmol) B L UEEFThOIRE2TELNLN-3-73/ 7FOKE
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W) -4-{[(2S,4R)-2- X F)-1-FOEF =)-1,2,3,4-F bk RkOFx /Y V-
A WIFI/INRVZAT IR EEEIE(0.082 g, 0.19 mmol) ZFH\WT, EhEfHI
b TR3EBHRICL T, 1EE&EH15e (0.060 g, 20%) %157,
ESI-MS m/z: 761.54 (M + H)*: 'H-NMR (DMSO-ds, 8): 1.01 (t, J = 7.2 Hz,
3H), 1.05 (d, J = 6.4 Hz, 3H), 1.17-1.25 (m, 1H), 1.71 (quin, J = 6.8
0 Hz, 2H), 2.03 (quin, J = 6.80 Hz, 2H), 2.16 (s, 6H), 2.22-2.28 (m,
1H), 2.39 (t, J = 6.25 Hz, 2H), 2.52-2.63 (m, 4H), 2.75 (t, J = 5.92
Hz, 2H), 3.24-3.27 (m, 4H), 4.19-4.29 (m, 3H), 4.69-4.79 (m, 1H), 5.6
6 (s, 2H), 6.54 (d, J = 7.67 Hz, 1H), 6.65 (d, J = 8.77 Hz, 2H), 7.08
=7.11 (m, 3H), 7.15-7.18 (m, 2H), 7.25-7.31 (m, 2H), 7.63 (d, J = 8.7
7 Hz, 2H), 7.78 (d, J = 8.33 Hz, 2H), 8.06 (t, J = 5.70 Hz, TH), 8.41
(t, J = 5.6 Hz, 1H).
[ZEHEfI15f]
4-((2-TFI-4-FFV-4,5,6,7-T hSE RO-TH-14 > R—JL-1-1JL) X F
V) -N=((1-(4-(((2S,4R)-2- A F)-1-FOEA =Z)L-1,2,3,4-F b5k KOF
JVU-b-A V)T X /))7TZIV)-H-1,2,3- 8N ) 7S —Jb=d-4 L) A F L)X
AT IR ({bE#151)

(T#1)

SEFSOIR2TEONZA-[2-TFIL-4-FFV-4,5,6,7-7 k5 RO-1
H-1 > R—=L-1-4 L) A FI]IREEE (0.1 g, 0.33 mmol) HLUHKRD TS
/L FIL T I (0.023 mL, 0.37 mmol) EFBWT, EfEHIIaD TR &R
ICULT, 4-((2-TFI-4-FFY-4,5,6,7-F kS k& RO-TH-4 ¥ R—JLb-1-4
W) AFIL)-N-(FOT-2-4 V-1-4 L)XV X T X K(0.105 g, 94%) %187,
ESIMS, (M + H)*, m/z: 335.
(T722)

IRITELNAA-((2-TFI-4-FFV-4,5,6,7-F RSk RO-H-1 ¥ K
=== ) A FIV)-N-(FOF-2-4 -1-4 JL)RV X7 X K(0.105 g, 0.3
1 mmol) & & OERFEFIBaD TIR2 TR/ 5N /1-{(28,4R)-4-[(4-7P K7z =)L
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VTR /I12-AFII-3,4-Te ROFx/ ) v-1C2H)-1 )} TO/Rv-1-4 v DO
SERH(0.105 g) =AW T., EMEAISad TEIEAKICL T, 1£EH15F (0.08
59, 42%) %157

ESIMS, (M + H)*, m/z: 670; 'H NMR (DMSO-ds, &): 0.99-1.10 (m, 9H), 1,14
1.25 (m, TH), 1.97-2.02 (m, 2H), 2.21-2.33 (m, 3H), 2.38-2.45 (m, 2H)

, 2.55-2.67 (m, 4H), 4.22-4.28 (m, 1H), 4,57 (d, J = 5.2 Hz, 2H), 4.7
2-4.78 (m, 1H), 5.28 (s, 2H), 6.12 (s, 1H), 6.47 (d, J = 7.6 Hz, 1H),
6.78 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 8.4 Hz, 2H), 7.14-7.20 (m, 2H
), 7.25-7.32 (m, 2H), 7.54 (d, J = 8.8 Hz, 2H), 7.85 (d, J = 8.0 Hz,
2H), 8.37 (s, TH), 8.98 (t, J = 5.8 Hz, 1H).

[3=HEf1159]

AF I 1-(4-((3-(4-(((2S,4R)-2- X FI-1-TOEX =Z)L-1,2,3,4-T h Sk
ROF/ Y Y-4-4I)TI/IRVZITIR)TOEL)AINREAIIRY D
W)-4-FFv-4,5,6,7-F NSk RO-TH-1 ¥ R—JL-2-AILRFTS— K (
£ &¥159)

SERFBATHE LN (2-(A M F P ANKRZI)-4-FFYV-4,5,6,7-T S
ERO-TH-14 ¥ R—=Jb-1-1 L) X FIL)LEEEL(0.1 g, 0.30 mmol) B L U=E
HEFIhD TR2THLNAN-3-7 3 / FOEN)-4-{[(2S,4R)-2-X F-1-T7
AEA=)-1,2,3,4-F S ROF /Y V-4-ALITIIINVITIR &
B£15(0.144 g, 0.33 mmol) ZFAWT, EREFIbOITRIEEKRICL T, LEY
16g (0.075 g, 35%) %137,

ESIMS, (M+H)*, m/z: 704; 'H NMR (DMSO-d;, &) 0.99-1.06 (m, 6H), 1.20-1
.25 (m, TH), 1.71 (t, J = 7.0 Hz, 2H), 2.03 (t, J = 7.0 Hz, 2H), 2.22
-2.28 (m, 1H), 2.40 (t, J = 6.25 Hz, 2H), 2.54-2.63 (m, 2H), 2.75 (t,

J =6.03 Hz, 2H), 3.25-3.26 (m, 4H), 3.71 (s, 3H), 4.21-4.31 (m, TH)
, 4.66-4.79 (m, 1H), 5.67 (s, 2H), 6.54 (d, J = 7.89 Hz, 1H), 6.65 (d
, J =8.77 Hz, 2H), 7.09 (t, J = 7.2 Hz, 3H), 7.15-7.18 (m, 2H), 7.25
-7.31 (m, 2H), 7.63 (d, J = 8.77 Hz, 2H), 7.78 (d, J = 8.4 Hz, 2H), 8
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.06 (t, J =5.48 Hz, 1H), 8.45 (t, J = 5.48 Hz, 1H).

[ /EH115h]

N-((1-(4-((2-=FN-4-F FV-4,5,6,7-F Skt RO-1H-1 > K—JL-1-A
WYAFIV) 7 2 =)V)-1H-1,2,3- R ) T —Jb-4-4 JL) A FIL)-4-(((2S, 4R) -
2-XFIN-1-TOEF=I-1,2,3,4-F RS ROF /) U-4-A )T X /)R

XTI R ({b&#ish)

(T781)

BEZF23OITRR2TESNK 1-(4-T I /) RV I )V)-2-TF)L-1,5,6,7-F b
Sk RO-4H-4 v R—JL-4-7 (0.2 g, 0.74 nmol) AFBWT. EHEfFI3aD
TR2EERRICLT, 1-(4-7Y KRV U)-2-TFI)L-1,5,6,7-F S E KO
~4H-A ¥ R—)L-4-F > OREER (0. 18 9) 215/,

ESIMS, (M + H)*, m/z: 295,

(IL#2)

BEHIDITRITESN4-(((2S,4R)-2-X F)L-1-FOEF = )L-1,2,3,4-
ThoeERAF /Y D-4-AII)T X/ )REEH0.2 g, 0.59 mmol) ZFHWT
. EREFIBbOTE2& E#IC LT, 4-(((2S,4R)-2-X FI)-1-FO A = )L-1,
2,347 h3EROF /Y U-4-AII)TZ/)N-(FOT-2-14 V-1-4 L)X
VXTI R(0.15 g, 68%) %87,

ESIMS, (M + H)*, m/z: 376.

(I#3)

TRITHELNEI-(-FY KRRV I)-2-TFI)I-1,5,6,7-F b5 & KO-4H
AV R=)b-4-F v OEERY(0.18 g), BLVITRE2THLN4-(((28,4R
)2-AFIN-1-FaEF=-1,2,3,4-F kS ROF /Y V-4-1I)TZ /)
-N-(FOF-2-4 V-1-4 V)RV X7 X K(0.23 g, 0.61 mmol)=FAWT, =
HEBI3a TF23& AARIC LT, 16Ea415h (0.03 g, 2T 72 b —4 JLUNER6, 1%)
=157,

ESIMS, (M + H)*, m/z: 670: 'H NMR (DMSO-ds, &) 0.99-1.12 (m, 9H), 1.20-
1.22 (m, 1H), 1.99-2.02 (m, 2H), 2.23-2.32 (m, 3H), 2.44 (q, J = 7.6
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Hz, 2H), 2.56-2.63 (m, 2H), 2.68 (t, J = 6.2 Hz, 2H), 4.21-4.32 (m, 1
H), 4.54 (d, J = 5.6 Hz, 2H), 4.65-4,80 (m, 1H), 5.23 (s, 2H), 6.14 (
s, 1H), 6.58 (d, J = 7.89 Hz, 1H), 6.66 (d, J = 8.77 Hz, 2H), 7.09 (d
, J =7.67 Hz, 1H), 7.16 (dd, J = 12.4, 8.0 Hz, 3H), 7.24-7.31 (m, 2H
), 7.68 (dd, J = 18.96, 8.66 Hz, 2H), 7.86 (d, J = 12.4 Hz, 2H), 8.56
(s, 1H), 8.61 (t, J = 5.26 Hz, 1H).
[Z=HEfI15i]
N'-(4-((2-ZF I -4-F %V -4,5,6,7-7 S & RO-TH-4 >~ R—JL-1-1 JL) X
FIV) 7 2 =IL)-N=-(4-(((2S, R)-2-X FI-1-TREF=)I-1,2,3,4-F + 5
EROF/YD-4-AV)TI/)T7zZIVL)TLIILT IR (L&#15i1)
EHEfldad TIR2TRH/ LN 5-[(4-{[ (28, 4R")-2- X F)L-1-FO A =)L-1,
2,3,4-F b5 ROFIYV-4-ANITI I} 72T/ ]5-FF YR
45 UE80.1 g, 0.23 mol) BLUEERIITH/LONLI-(4-TI/RVIL
)-2-TFI-1,5,6,7-F bS5 b KA-4H-4 > R—J)L-4-4 > (0.071 g, 0.23 mm
oZERAWT, EEFTOIRIEAMKICL T, &5 (0.027 g, 8%) %
7=o
ESIMS, (M+H)*, m/z: 674; 'H NMR (DMSO-ds, &) 0.98-1.11 (m, 9H), 1.13-1
.19 (m, 1H), 1.86 (quin, J = 3.8 Hz, 2H), 2.00 (quin, J = 6.0 Hz, 2H)
, 2.20-2.35 (m, 7H), 2.42 (q, J = 7.6 Hz, 2H), 2.53-2,61 (m, 2H), 2.6
7 (t, J = 6.03 Hz, 2H), 4.07-4.13 (m, 1H), 4.67-4.79 (m, 1H), 5.06 (s
, 2H), 5.83 (d, J =7.89 Hz, 1H), 6.09 (s, 1H), 6.58 (d, J = 8.77 Hz,
2H), 6.91 (d, J = 8.55 Hz, 2H), 7.16 (d, J = 3.51 Hz, 2H), 7.23-7.30
(m, 4H), 7.55 (d, J = 8.55 Hz, 2H), 9.50 (s, TH), 9.90 (s, 1H).
[S=HEf115)]
2-(4-(((28*, 4R*)-2- A F)-1-TOEA =Z)L-1,2,3,4-F S kOx /) U-
V)T /) yanks ) Fo)-N-(2-((4-(((2S,4R)-2- X FI)L-1-7O
Ex=1-1,2,3,4F 5 ROF /) U-4-A)FTI/)72ZIW)T I/ )-
-AFVYIFIV)TENTIR (LEWI5))
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(T#1)

EREFITdOTIRITESN1-((28 4R*)-4-(((1s,45)-4- RKOFx> > v O
ANFUIVTZ/)2-XAFIN-3, 4T RkOFx/ ) v-12H) -4 L) 7O/ V-1~
ZF(70.3 mg, 2.22 mmol) ZFA\WT, EMEFITrOTR4&BHRICL T, 4-(((2
S AR*)=2-A FI)-1-FAEF=ZI-1,2,3,4-F rZRkOF /) V-4-14 )T
/)y oanFEty-1-4 (418 mg, 60%) &1E7.

ESIMS, (M+H)*, m/z: 315,
(IL#22)

RAR/EEEE MY TF)L(48.1 mg, 0.215 mmol) ZTHF(0.22 mL) (/AR L.
KFIEF MY DL (60%w/w (SiHESY)), 8.6 mg, 0.215 nmol)Z=f1Zx. 0 C
TDEFER Lz, RIGEEWIC, TR1THE SN 4-(((28, 4R*)-2- X F )L~
1-7OEA=Z)-1,2,3,4-F b3 ROF /Y U-4-4 L) 7 /) yO~NF
H-1-74 > (45.0 mg, 0.143 mmol) DTHFAMR (3 mL) MM A. =R T30HEE
BLE, RINESWICREIMELT VEZYLKAREMA., KBEEBERITF
ITHIH U, BREEEKRET N DL TEEL, BERBELL, B85
NERBES VATV AS LA NTS T 4 —(NTH Y /BRI FIL=1/3
~T/NTRETZZEICEY, TFIL 2-(4-(((28, 4R)-2- X F)L-1-7OFK
FZW-1,2,3,4-F hSEROF /Y V-4-A V)T I /) vanxFy ) TY)
F7t5F—(38.9 mg, 71%) %871,

ESIMS, (M + H)*, m/z: 385,
(T#3)

TR2TH/LONLEIF I 2-(4-(((28, 4R)-2- A FIL-1-TFOEF =)1-1,2,3,
~-FhZEROF/ Y V-4-4)L)T7Z)2oaONFI ) FU) 77— M (38

mg, 0.099 mmol) & L C'REHI7TdDTREITHESN/2-7 X/ -N-(4-(((2§, 4R
)-2-XFN-1-FOEF=-1,2,3,4-F hSk RAF /Y v-4-(JL)T I )
JIZ))TEMNPIR {EELE(80.0 mg, 0.198 mmol) ZFHWT. EHEHISLD
TR2EBERRICL T, 16E¥15) (29.1 mg, 42%) %137,

ESIMS, (M + H)*, m/z: 705; 'H NMR (CDCl, &) 1.07-1.43 (m, 17H), 1.94-2

i
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[1368]

.13 (m, 2H), 2.15-2.43 (m, 5H), 2.46-2.72 (m, 4H), 2.89-3.04 (m, 1H),

3.54 (dd, J =12.0, 4.0 Hz, 1H), 3.63-3.74 (m, 1H), 3.79-3.86 (m, 1H
), 4.08 (d, J = 5.6 Hz, 2H), 4.12-4.20 (m, 1H), 4.78-5.02 (m, 2H), 5.
64 (s, 1H), 6.18-6.32 (m, 1H), 6.59 (d, J = 8.4 Hz, 2H), 7.04-7.34 (m
, 9H), 7.43-7.56 (m, 1H), 7.97-8.12 (m, TH).

[3=HEf5115k]
2-7 ) # 0-2-(4-(((28, 4R*)-2- X F)IL-1-FAEF = )I-1,2,3,4-F hSE R

AF /) r-4-1I) T2 /)ooant ) Fo)-N-(2-((4-(((2S, 4R)-2- X
FI-1-7OEA=-1,2,3,4-F k> fkOFx /) V-4-( V)7 /)7 =
WTZ/)2-FFYIFI)TEMTIR ({bEHI5K)

(T#1)

EHEGI15] D TR TR/ bN/z4-(((28, 4R)-2-X FIL-1-FOEF =)L-1,2,3
A-FRSEROF /Y- )V)T /) oO~NFHU-1-F > (55.0 ng,
0.175 mmol) L V2-7 ) A O-2- KRR /EEE N TFIL(63.6 mg, 0.262 m
mol) ZFAWT, REFNSIOIR2ERMKRICLT, TFIL 2-7)L40O-2-(4-((
(28, AR)-2-X FI-1-TOEF = I-1,2,3,4-F hSE ROF /) v-4-1 JL)
TI/)voanEs)yFU)TT— M(66.7 ng, 95%) &5/,

ESIMS, (M + H)*, m/z: 403.
(T#2)

TRITESLNAIFIL 2-7 )04 0-2-(4-(((25%, 4R)-2-X F)L-1-TOEF
ZW-1,2,3,4-F hSkEROF /Y U-4-4IL)TI /) vankty ) FU)T7
27— h~(13 mg, 0.032 mmol) B L VEEHTdOITE3ITRHLON/2-T7 X /-N-
(4-(((2S,4R)-2-A FN-1-FOEF=)-1,2,3,4-F hS b ROx /) v-4-
AWITI/)7x=)V)7E b7 I K IEEEIE(26 ng, 0.064 mmol) % FHLNT,
EEFISbD TFR2E MARIC LT, 1EEMWI5k (16.4 mg, 71%) %157,

ESIMS, (M + H)*, m/z: 723; H NMR (CDCl,, &) 1.03-1.49 (m, 16H), 1.94-2
.14 (m, 3H), 2.20-2.44 (m, 3H), 2.46-2.72 (m, 4H), 2.78-3.01 (m, 2H),
3.54 (dd, J = 12.4, 4.0 Hz, 1H), 3.69 (d, J = 14.8 Hz, 1H), 3.84 (d,
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J = 6.4 Hz, 2H), 4.07-4.22 (m, 1H), 4.12 (d, J = 5.2 Hz, 2H), 4.78-5
.21 (m, 1H), 6.60 (d, J = 8.8 Hz, 2H), 6.96-7.34 (m, 10H), 7.44-7.57
(m, 1H), 7.76-7.86 (m, 1H).
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AR DEEH
FEX()TEINS, LAMTLIETOEENCHEINDE :
[1£1]

O+®

(R, UBLVPLAE. ENETNRR—-—FLBEEL>T, FERA)~(F)
DNORDENLBRINDIDOATRINDEEZRL, SIZ. Tk
(SO~ RZENSBRINZIDOXNTRINDIEERT:
[162]

& RY B4
WSO e
RA1 s

RN RB2 = \
RAS NN
L N RA2 N,\ H
/& N RB?
RA3 O
(A) (B)

(R, SFIRIESE DIEAEBLI AR L.

RO, REBLTURRIE, ZRENEA—FLEEL>T. KREFHLE
BRT7ILFILERL.

ROIE, KRFEF. ~NOTY, BREZAELTWTHIWVERTILF
W, BREZAELTWTHELIWERTZILS =L, BEREZBLTWT
LW TFhSEROEY YL, BREEEZBELTVWTELWDE RO
-IH-EO0—)IILEEEBREZBELTWTHIWT S RO-TH-7
vtEZILERL.

RRAIL, RYEVY A, oaT7ivhAvyIq4lb, EVSVIAL
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ERYSUIAN, TEFOUIAIN, EOVT Y IAIINFEIER
EERYIVUIAINERL.

nAEOFE2IE1%ER L,

REUL, KRREF. BEREEZBLTVWTEHELWERTZILIF S AR
ZIAFIV, BEEZBELTWTHLIWS7O7IFILEF2 DR
Z IV XA FIL E =1 -CH,CONREREs (AR, RESE L URBIE, FENENE—
FERER>T, KREFFLERFBHREZE L TVWTE L WEHRTIL
FILERTD, BETIZERETE—HICL>TEBREEZBLTWVWT
LI WEBREWGEERRELZRT)ERL.

R2(%, BREABLTWTHEIWERTILFILERL,

REBE LURHE, TNEFNE—FEER>T, NOFVELITER
EEBLTVWTHELWVERT7ILFILERL,

ROL, KFERF. BRFZIVFLNELIIERTILVA/ AILERL,
RI&, KERRFELIFE ROFTE%KL.

BRCIE, Xy EVYIAMI, ERYIUIA), TEFIVIA I,
EaY YU I NELIFREERY) VYIS ERL,

RUE, BREZBALTWTHIWVERTZILFILELIIEREEZRL
TWTHLIWERTZILIAF O HILRZLERL,

REBS LURNE, RREBEETHY,

RE2E L URR2|E, RREBEFETH Y,

REBHB LURBE, RBEEETH Y,

RES LUREIE, REERZETHY., MU

R7IE, KERRFFALEINOTFVERT),
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Q
Ri2 Rib Zz,x"%"! /([)j\ /(’\) . E)J\N
1a 1b a
”(X\"Jﬁéﬂ)fb\ *"H\Xza//:/ ¥ “z abzr;\xs;k @qm)a
(S1) (82) (S3) (S4) 0
5a 5b
LLi/X\@/X\‘;‘: J’I\XGIHHS\NS}Q tig/ \{\/)/\27 571 ‘171/ \N/\rN
N\/ bi

(S5) (S6) (87 (S8)

H o o x11b
Al A a ~ X12 z12a gz
‘LLL/NY r\Zg/ ":\NJ\/ZQ)LN}% ‘LLL/X”\/ * ‘ILL/ \/ \Zmaz\rr,:

o) H H
(S9) (S10) (s11) (512)

? o

.9 X,
dete O, Y,

o}
(S13) (S14) o~ (819)
*LLL/\/Zm x¥ A\J_,_e r“‘“{\(\,)/\/\/\/x17 7’1 niée Intea H
07 ( N N\
nﬂBh\ﬂ/ '
o]
(S16) (817) (518)

(A,
ERRIE, UERBLEOBEEMIZER L.
nNeBELUnbE, TRhENE—FLRBEL> T, 0FLIF1EZRL,

X LUXPIE, TRZNEA—FIEEL > T, -C(=0)-NH-, -NH-C(
=0)-, -SO,-NH-, -NH-S0,-. -0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(=0)
-0-F /2i&-NH-C(=0)-NH-%ZFK L (/=72 L. (i) X2A-NH-S0,-TH Y. X
PA-S0,~NH-TdH Bi7E. (ii) n2BLTnH0THY . X2H-C(=0)-NH
-, —=S0,-NH-, -0-C(=S)-NH-, -0-C(=0)-NH-Z 7= I£-NH-C(=0)-NH-TH
Y, XA-NH-C(=0)-, -NH-SO0,-, -NH-C(=0)-0-3 7= I&-NH-C (=0)-NH-
THdima., WCIT(iii) X2h-0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(
=0)-0-F 7= 1&-NH-C (=0)-NH-T&H Y . X"AH-0-C(=S)-NH-, -0-C(=0)-NH

-. -NH-C(=0)-0-F 7=1Z-NH-C(=0)-NH-TH B2 ZE &R ).
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Rieds L UROIE, REAKFRRFERL. RODKREF X IERT IV
FIERTH, T, REBLURPA—HEICR> THILRZILER
L.
X, -C(=0)-NH-, -NH-C(=0)-. -SO,~NH-Z 7={&-NH-S0,-%5k L.
X%, -C(=0)-NH-, -NH-C(=0)-. -SO,~NH-. -NH-SO0,~Z 7= i&-CH,-%
FL(Z U, X2h-NH-S0,-TH Y., X2H-S0,-NH-TH 3 HE %R <)

22, CHE/INEZRL (220, (DEHBNTH Y. X2H-NH-C(=0)-
« —SO,-NH-F /2 lE-NH-S0-TH 2/BE. BLV(i1) IZHCHTHY ., X
D-CH-TH BB 5 <),

B L UL, TRENA—FLIEEA>T, 1££IE252% 0.
X34&, -C(=0)-NH-, -NH-C(=0)-. -S0,-NH-. -NH-SO,-, -NH-C(=0)-NH
-F 721E-NH-CH-%3R L.

&, CHERBNZRL (2L, (DBHPNTH Y, XH-NH-C(=0)-,
-S0,~NH-, -NH-S0,-, -NH-C(=0)-NH-Z /= |Z-NH-CH,-T#H 2384, H&
CUDBHENTH Y, n2F 2 lEnh 1 THEBEER).

X L UKL, ZTNETRRA—FLIEEAR > T, -C(=0)-NH-, -NH-C(
=0)-, -S0,~NH-ZF /= I&-NH-S0,-%Z R L (=72 L. X2A-NH-SO0,-TdH Y.
X H-S0,~NH-TH B ZE &R < ).

nslk, 1FE/IF2% KL,

Arsig, RUTYV—=LIAI, ZFYITTI—TAI, ESV—
WO, FATIVIANELET IS ROEY S VYV SIILER
L.

Xel&, -C(=0)-NH-, -NH-C(=0)-, -S0,-NH-, -NH-SO,-. -CH,~NH-Z 7=
[&-NH-C(=0)-NH-%ZF L (/=72 L. (DASHAFH I TV =T A,
ESYV—IWIAN, FA7z0PMINERETFIZEROEY Y VY
AIVTHY. X¥HB-NH-S0-TH2HE. BLTUIIHKITHY, Arb
BESY—IIAINELEITIZEROE) DU IMIILTHY . XD
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-C(=0)-NH-, -S0,-NH-, -CH,~NH-ZF 7=I&-NH-C(=0)-NH-TH 2B & %%
ON

X7i%, -C(=0)-NH-, -NH-C(=0)-. -S0,~NH-2 7= IZ-NH-C(=0)-NH-% 3k
L.

Nk, 1. 2F 2 E3E K L.

&, S. SOFE /xS0, &% L
Xealdk, -C(=0)-, —CHyZF 7z i&-NH-C(=0)-%&%K L.

X, A, -C(=0)-, -CH-F/=I&-CH(OH)-%A& L.

Ardig, MY Y= IANERIEAFHY—ILIMILERL.,
o0, CHEIINHERL (2L, (DA N PV —ILIAILTH
Y, IHANHTH B5E. BLT(DACH A FHY—ILIAILTHY.
HCH, TH 2 HZEEMRL).

%%, 0FIENHAEZR L,

X1ajg, -C(=0)-NH-, -S0,~NH-Z 7= |&-NH-C(=0)-NH-%Z L.

X1bjx, -C(=0)-NH-ZF /= 1x-C(=0)-& K L.

X12i, -C(=0)-NH-, -NH-C(=0)-, -S0,~NH- 7= £ -NH-C (=0)-NH-%
E IR

223, CHFE /= IENHZ R L (/=72 L. X2H%-C(=0)-NH-, -SO,-NH-ZF /=
[&-NH-C(=0)-NH-Tdh Y., I'2HBNHTH BB E =R ).

2%, CHE&IF0ER L (2L, I20NHTH Y, I7200TH %5
BER<).,

Zzefd, fFE. CHFEZIF0ERL (2L, (DZ2H0THY . 222H%0
THDBE. BLTGDNI2HNHTHY, 12hCH,ELIF0THDBE
ZBR <.

ndlE, 0. 1F/ziF2xK L.

nelk, 1FEIE2EK L.

261F, A, CHE=120%% L,

X16lE, —CH=0-, —C(=0)-NH-, -NH-C(=0)-% 7= IZ-NH-C (=0)-NH-% 3=
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[EEKIE2]

[E5KIE3]

FAKRIR4]

5 RIAS]

B RIR6]

L= L. 2800TH Y. X8H-NH-C(=0)-Z 7= 1£-NH-C (=0) -NH-T %
2HEEMR).

Arelg, NYTY—=IIAI, FFHBITV-LIMNERLEBES
V= TANERL (L, (DXH-CH-0-THY. ArshA FH
TI=IWIAWERBES =T A THDIIFEE. BLVGi)nsh
1THY., XeH-C(=0)-NH-F 7= {&-NH-C(=0)-NH-TH Y, ArehAEESY
—IWTANTHIBEER).

n7i&, 1FELIE2%2xK L,

X7, -C(=0)-NH-, -NH-C(=0)-. -NH-S0,~ 7= I&-NH-C(=0)-NH-%
L. W

ng neH L UnE, TREThE—FLIEER > T, 1FLIE2%5K
)

LA (A). (B). (C). D) EALIXF)TRINZEEKRL. LA (A)
B OFLEDTRINDZEERL., HNOSHR(S)THRINS
BETH2. BFRBNUIREHOILEMELIZTOEENICHEINDIE
LARA)TRINZEERL, LKA TRINZEERL, HD
SHAR(S2) TREINDZETH S, BERENRBDOLEMIIEETDE
FHICEFBEIN DR,

LA (A), B)EIX(C)TRINZEEKRL., LAX(A) F/IE(B)
TRINDEZRL, DOSHAR(SI) TRINDZETH S, FHKIFNC
RHOLEMEIZTTORENICHEETINDIE,
LARXNA)TRINZEEZRL, LLAXNA)TRINZEERL, »D
SHR(S4) £/ (SB) TRINBETH S, BHXRENIRBRDOLEYWE
ld T OEREMICHFRINDIE,

LA (A). (B)., (O)FAIEDTRINZEEKL. L2AK(A). (B)
FED)TRINDEERL, HNOSHAR(SB) TRINDIETH D,
ERBEURHOIEEMEILTORENICHETINDIE,
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[ KIAT]

[E5KIR8]

[E5KIR9]

[E53KIE10]

FERIF1]

FEKRIR12]

[E5KIR13]

[E5KIR14]

LARA) E2IEB) TRINZEERL. LAKXA) TRINZEE
KLU, BOSHRSNTRINZETH D, FRBNCREHDOLEWE
IETORZMICHRINDIE,

LARA) E2IEB)TRINZEERL. LAKXA)TRINZEE
=L, DOSHR(SB) TRINZETH S, FXRIFENIEEHDLEME
I FDREMICHFEINDIE,

LAR A TRINZEERL, LARA) TRINBZELERL, »D
SHAR(S)THRINZETH D, BFRIBNRBRDOLENFLIETZTDE
ZFHICHRINDIE,

LARA) E2IEB)TRINZELERL., LHARXA)TRINZESE
"L, BOSHKGSI0) TRINZETHS, BERBNUEHDOEEY
FIETOEZMICHRTINDIE

LARA) E2IEB) TRINZEERL. LA (A F/E(B)TERS
h2EERL. HOSHRGIN)TERINDZETH D, BHKRENTEH
DILEMEIETOERENICHERTINDIE,
LARA)TRINZEERL, LARA)TRINZELERL, HD
SHA(S12). (813). (S14) F/IE(S15) THRINZETH 2. FEKIE!
ICERHOEEMELIETOREMICHRTINDIE,
LARE)TEHRINZEERL, LARW)TRINZEAERL, »D
SHH(S16), (S17) FA&IX(SI) TRINDETH . BHKRIANIEH
DILEMEIETZTOERENICHEETINDIE,
RA)DTFERA)-1TH B, FXRIEI~130VWTNHA—IBICEH DL
EMELIFTTORZMICHFEINDIE :
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[{b4]
A
HN
RA1-1
X
RA5-1 |
# N RA2-1
RA3- e}
(A)-1

(XA,

EARIES E DIFEERAMLZR L.

ROTAVKFRRFERL.

RETB L TURSID, TRTNE—FAEIEEL > T, kFHI~507
VFILERL.,

RODKRRF. 7vRRF. BEREEEABLTVWTHIWVWRER~
SOT7IFI, BREABLTVWTEIVWRRR2~6DT7IL T ZILE
FREBEREZBELTWTELIVWT NS EROEBY Y Z)LEKRL,
BRA-1IE, RYEV TSI, 2oOFNAVIAL, EYIUIA
WELBERY) I VIS IERL, VI

nAIEOFE 2 IZ1 2R T),
SHTFRRAE)-1TH D, BERBIEIEATRHOLEWEZIETD

RFWNICHDTINZE :
[1t5]
Riat  Rib-
x1a-1 X161
'71L/ n1a—1 n1b—1\frfr
(S1)-1
(KR,

BIRIE, UEREBLEOBEEMIZ5R L.
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[E5KIE16]

ne1B LT E, TRENRA—FLEEQ>T, 0F£IE1%2%k 0.
X lB XX NE, ZTNENE—FLIFEQR>T, -C(=0)-NH-, -NH-
C(=0)-, -80,-NH-, -NH-SO0,-, -0-C(=S)-NH-, -0-C(=0)-NH-, -NH-C(=
0)-0-F 72 I&-NH-C(=0)-NH-%Z R L (/=72 L. (I)X=1H-NH-SO,-Td Y

. XTAR-S0,-NH-TdH B35S, (iiIna"B L Pn A0 TH Y, X1hH-C
(=0)-NH-, -S0,~NH-, -0-C(=S)-NH-, -0-C(=0)-NH- 7= I&-NH-C(=0)-
NH-T&H Y. X 1H-NH-C(=0)-, -NH-SO0,-, -NH-C(=0)-0-= 7= |&-NH-C(
=0)-NH-TH ZBE. BCIT(iii) X=1H-0-C(=8)-NH-, -0-C(=0)-NH
-, ~NH-C(=0)-0-& 7= I£-NH-C (=0)-NH-T&H Y . X'1A-0-C(=S)-NH-,
-0-C(=0)-NH-, -NH-C(=0)-0-% /< I&-NH-C(=0)-NH-TH 2B E %R <)
« ATHC

R=TE L URME, REHKEBERFAERL. RODKRRTH XK
REN~50T7IFIERTH, Fld, RETBLURHI—EEICR >
THIVRZNLERT)
SHATFRR(S)-1TH 3. BFREI1FLIZUZHDIEEMELIEZED
REMICEFEINDIE -

[1t61]

(S3)-1
(R,
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