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T RA, NOF/CLTIFIL, B CLL XU, BrTH2IEEMXIEEDIE,
HBHRE/RE LT, R, CF, F. X, ClTHBILEMXIEEDIE, H5RERK
E LT, RYCFRTHZILEWMXIETEDIRE, HDEKRE LT, RAFTHZLE
MXIEZDIE, H5EHE LT, ROCITHZELEWXITEDIE,

(7—=1) RA 1) CuTILFI, NAFJ/CTIFI, G oOT7ILFIL
. 0-(CosTIF ), -0-(N\OF JCTIFIIL), T/, ZhO, X9V
WRZIV, R, NOAFTUDLRBZFELYBRINSZIETERINTWVWTE

FWT )b, i) CeTILFIL, RO, NOFUDNLERZELYRERIND
BETEHREINTVWTELWC > 7O7IFIb, iii) CTILFIL, nOFT/C
s P I FIL. Cos 7 OTIF IV, -0-(CrsTILFIV), -0-(NNBS /CTILF
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W), Y7/, ZhO XY VRIIEKRZI, RO, ANOATVUHISRBEL YR
RINBETERINTVWTHLIVWEY DL, XiE, iv)EER. MERUVER
NORBIRINIATORTE 1 ~4EEET 25~ 6 BHH/TRBOATOR
TH3ILEWMRIEZE DIE,

(7—=2) RH 1) CueZIFI, NOFT/CTIFI, CsrOTFILFIL
 0-(CsTIFI) . 0-(NBF /CTIVFIL), YT/ Z kA, AF VR
WRZIV, R, NAFTUDLRDZFEELYBRINSZIETEBRINTWVWTE

W7z, XiE, 00) CTIFI. R, NATUHLRBEELYER
INBZETEBERINMTVWTEHELWC > 7OT7ILFILTHZILEMRIEEDIE
(7—=3) R Cus7IFI, R, NATUDLRDIFELYBRINZE
TEBHEINTVWTELIWI D)L, X Cu /a7 ILFLTHZILEME
T2l3F Di&E,

(8) RH', HRIIFTH B ILAME I T DE, HDEHEE LT, ROHTH
2B EIETDER, HDEHKE LT, ROFTHIIEEWMEIETDIE,

(9) RN, HRIIFTH B LAMFE I TDE, HDEHEE LT, RAHTH
2IEEMEIETDIER, HIEHKE LT, ROIFTHIIEEME 1T ZDIE,

(10) ReAS, -L,~(CH)NRR®, XiE, ERYIZNTHBILEMELIETED
B, HDRERE LT, R, -L,~(CH)NRRTH DIt EME I3 T DR, HD
RBIRE LT, R, ERYT NN THBIbEMEITFDIE,

(11) Lip, &, 0. Xid. \HTH2LEMETLIETDIE, HHREBHREL
T. LS, A, Xi&, 0THZLEMELIEZEDIE, HHBHEE LT, LD
. BETHILEMELIZZDIR, HIBHRE LT, LD, 0THEZLEME
1=l % DIg,

(12) LA f&E. 0. Xk, CH,TH2LEMELIETDE, HHEHKE L
T, LAY OXIECH, THBIbEWMEITEDER, HBEHE LT, L', 0TH
ILEMEITETDIR, HBEKRE LT, LA, (R,THELEMELIEETD
18,
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(13) XA CH,XIEN-X FILTHBIbEMELIETDIE, HDREKRE LT,
XBY, CH,THBILEMEFELIZTDIR, HEIEERE LT, XD N-XFITH?
bEMELITZTDE,

(14) YA, CHRIBNTH 2IbaME/IETDIE, HHREKEE LT, YA, CH
THZILEWMEITTDE, HHEHRE LT, YA NTHZLEMFELIEE
Dig,

(15) RO, HRIEAFILTHZILEME/IET DR, HHEHRE LT, R
B, HCHZEEMEIZTDE, HIEHRE LT, Y. AFILTHELE
ME=IEE DI,

(16) R, Hi XFI, TFI, ¥orO7aEl, Xk, -(CH,)0-CH; TH
3EEMEIETOERE, HHEEE LT, R, H XiE. AFLTHZLE
MXIEZDIE, H2EHE LT, RPHTHZEEMXIETDIR, HDRENRE
LT, REXFILTHBILEMXIEEDIE,

(17) mp%, 1, 2, XIE3THZLEMXIETTDIE, HHEBHKELT.
M1, XiE, 2THZIEEMXIEEDE, HHBHRELT. nh’. 1 TH?
L EMIEZ DE,

(18) k& (1=1) ~ (17) KEHOBEDIEFELRWMIEDC
UEDHAEDLETHZIEEMXIEEDIE,

[0026] wiEE (1 8) ICEEHDMAEDLEE LT, EFEMICIE. BIZ I T OREE

REF SN D,

(19) Ap. F@BR (A1) . (A-ii) o (A-iii) o (A-iv) o R (A=

V) THY.

[1£12]

P N . o9 e AN R

% @mﬁm ~ T{E>‘""“‘{$ﬂ AKJ:N RS /\CWR \{i} )
R

(A} (A} (A} (A} (A}

BAY, T&Ex (B-i) . (B-ii) . (B-iii) . Xk, (B-iv) THY.
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[1613]

"‘iw

e 8 0 A 4
R~ Mm X~ E! \-\\"f R‘ RSM

(B~ (B~ (B-iii} (B-iv)

T, ReANOS /C T I FILDBEE, BIZ(B-i)THY., Rep', EYSFI=
o XiFge NAFT/CTIFILTHY, R, HRXIECTILFILTHY, R

M Cus> 7T IFIL, -0-(CrisTILFIV), NOAT /CTILFIL, NOTY
XTIV THY, R D) CTILFIL. NBTJCTILF I, G
707IFIL, -0-(CsTILFI). -0-(NOFT/CTIFIV), Y7/ = b
O, XYY RIEKRZI, RO, NOFUHISARZELYBRINZETER

INTVWTHIWT )b, i) CuaPIbFIL, R NOFUDNLRBEL
UBRINDZETERINTVWTELWC,>2OFILFI, iii) CTILF
o NOF JCTILFIL, Cousi P aT7IFI, -0-(Cs7ILF L), -0-(/NO
FICT7IVFIV), 7/ ZhO. AFVIRNEKRZIIL, R, NBTFUHH
BBESLYBRINZETEBRINTVWTELVWEY JIL, Xid, iv)ER,

MERVZRNSOBRINIATORFE 1 ~4EEE755~685HIR

RFANTORTHY. RH. HRIGFTH Y. RH, HRIFFTH Y. ReH, -L,~(
CH)NReRe, X, ERYIZILTHY. LN, &E. 00 Xi&k, NHTHY, L
M. BEE. 00 Xi&, CH,TH Y., XA, CHXIIN-XFILTHY. YA, CHXIEN
THY., RepS, HXIEIAFILTHY., RH, H XFIL, TFI, o070
o XiE. -(CH)0-CH;TH Y. mh'1, 2, XIE3 THBLEMXIEEDIE,
(20) RepS, NOF/CLTIFIL, XiE, NAFYTHY, RH, 1) 7
WFIL, NBFT/CTILFIL, Cusi TP IFIL. -0-(Ci7ILFIV), -0-(
NaTJ/CTIVFEIL), 27/, ZhO, A VRIVKRZ)L, RO, HNOF Y
MNORBZIELYBIRINZETEBRINTVWTELIVWT 2 2L, Xi&, ii) G
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s7IFI RO, NOTUDNSRADZELYBRINZETERINLTWVWTD

ItEaMFEITFDIE,
(21) BN, TEEx (B-i-a) . Xix. (B-ii) THY.
[1k14]
ﬁ\L ) Q
R %\\MJ
(B-i-a) (B-ii)
T, RepNOF /C 7 I FIDEF, BIE(B-i-a)THB (20) ICEREHED
{tEMXITF D5,
(22) AR, FEEx (A-i) . XiE. (A-ii) TH (21) IIZRHDILE
M IEFDIE,
[1£15]
N
*m:f«N MRQa / ’*5}3
(A1) (A

(23) R, Ce7ILFIL, R, NOTVUDNLRDZEBELIYBIRINBZET
BRINTVWTHEIWVWT b, XiE, Cs7OF7ILFILTHY, RA, H
XiE. AFILTHD (22) I(LRBHEOIEEMRIEE DR,

[0027] ARBICEEINZEEMEEMOHE LT, UMTOLEMIEZEDIES
BFo5N3,
N-{2-[(39)-3-(F I/ AFN)ER) T U-1-4 L]-4-(2-7)40 Tz /) F¥



WO 2022/114164 19 PCT/JP2021/043540

[0028]

)=3-(MYZAQAFIL)IZ 2 ZIL}-1-(2,2-2 7 )4 0T FIL)-H-ES Y
—I=-3-HIERFI T IR,
N-{2-[(3S)-3-(T7 X / X FI)-4-AFIERZ T V-1-14)L]-4-(2-/ 80O 7
T/FV)3-(NY 70704 FIV) 7 2 Z)L}-1-(2,2-2 7 )40 F)L)-H
-ESYV—=I-3-hIRFTT IR,
N-{2-[(38)-3- (77X / XFIW)-4-AXAFIERZT I V-1-4)L]-3--/ O00O-4-(2-
sOQ7x/FV)7x2)-1-(2,2-0 7 0A 0T FI)-H-ES Y —)L-3-
ANWNKRFIT IR,
N-[4-(2-70A0 7 x/ F2)-2-{(3S)-4- XA FIL-3-[(X FIT I /) XFI]
ERSIVU-1-4)L}-3-(M) 2 A0XFIL) 72 ZN]-1-(BEYFTv-4-4
W)-TH-ES YV —IL-3-HIKRF T I K,
N-{2-[(3R)-3-(7 X / A FIN)-3-7 A0 ER) D U-1-4 JL]-4-(2-7 LA
A7z /F%Y)-3-(M)70AQXFIV) T 2 ZIL}-1-(EY I T V-4-1)1)-1
H-ES Y —I-3-HIERFT T IR,
N-[4-(2-7 0407/ F2)-2-{(BR)"4-X FI-3-IL(AFILT I /) XFI]
ERSIU-1-4)L}-3-(M)2)A0XFIL) 7z Z)]-1-(BEY I v-4-4
W)-H-ES YV —IL-3-hIRFT 7 IR,
N-[4-2 o ORY FI-2-{(3)-4-A FI-3-[(AFIT I /) AFIIERSY
=1=AY-3-(M ) 7 FaAFIV) 7 2 ZIV]-1-(E) T 0-4-1 )L)-1H-
ESYV—I-3-hILRFT T IR,
N-{2-[(8R, 8a8)-8-7 I /~AF¥Hk ROronall,2-al¥5 < v-2(1H) -1 JL]-
-2-704A07x/F2)3-(MN7i4a0XFIV) 7z Z}-2-(E) 5
Vb= JV)-1,3-F FH TV =I-4-HILRFPT7I R, RO
N-[3-/00-4-(2-7)A 07 =/ F)-2-{(38)-4-X FI-3-[(A FIL T I
IVAFIIERS D U-1-A L} 72 Z)V]-1-(EY FPU-4-4 )L)-TH-ES Y
—I=-3-AILRFT T IR,
AFEBILBEINZEFNEENMTZOEDOHE LT, UTOEEYX
EZDEHETF LN D,
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[0029]

N-[4-(2-70A07 x/ F2)-2-{(3S)-4- A FIL-3-[(AFIT I /)X FI]
ERSIU-1-4)L}-3-(M) Z)4A0XFIL) 7 2= ]-1-(EY F2v-4-4
W-TH-ES YV —I-3-AIRExP T I RE/ TH VIR,

N-[4-(2-7 0407/ F2)-2-{(BR)-4-A FIL-3-[(XFIT I /) AFI]
ERSIU-1-4)}-3-(N)70F0XFI) 7z Z)]-1-(EYF T v-4-4
W)-TH-ES YV = -3-hIRFTTIRE/ TH VBB,

N-[4-2 7 ORY FI-2-{(3S)~4-A FI-3-[(AFIT I /) AFIIERSY
=1=AN-3-(M ) A A AFIV) 7 22V ]-1-(E) T =41 )L)-1H-
ESYV—I-3-AIR*x>T7I NE/ TH 2 ZBIE.
N-[3-700-4-(2-70A07 x/ F2)-2-{(3S)-4- A FIL-3-[( XA FI T 2
IVAFNIERS S U-1-A L} 7 2 Z)V]-1-(EYF T V-4-1 L)-TH-ES Y
—W-3-HILRFITIRE/ THVIBE. R,

N-{2-[L(3R)-3-(7 X / X FI)-3-7)AOERY I V-1-4)V]-4-(2-T7 )L F
A7x/FY)3-(MNYZAOAFI) Tz Z}-1-(EY T U-4-1)L)-1
H-ES YV —IL-3-hILKRF>T I NE/ THVIBIE,

R (1) OaEMmIciE, BREDERICE > T, EEEMEPEMEMNAE
DEELD %, KBEMESR. X (1) OELEMXITZOEISEEFD—FE
DAHTEEHEIND ZEDH DD, ARERIE. ThUMDEMGFEEEL, &
MHEDODBEINIZED, HDEWEETNLSDEAMEEST 5,

gz, R (1) OEEYXRIEZOERIG. FEROXISHAFTEET HED
HY, TNIEDLKIFVvFFv— (KEEER)IPEFEELDZ, R (D) ©
L& IEZFDEIE, BEIN/BLOR)E. O)ELEDTFVFH~—
. ETNODREEY (SEIRAYXIISEITAVWEEMEST) OVwdh
BRI D, HIBKRTIE. TFVFAT—E. TILHREERITHME] TH
%, [IKBEZERICHR] Sk, SBRED, ZEMICIIHREERNICHR &R
BTEX2REOMEAVD, BIOBKE LT, TFryFAv—ik. flzl
. 90% ee (enantiomeric excess) LA, 95% eeld b, 98% eeld E. 99% eeld
LUK IEFENHEZRDILEMTH S,
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[0030]

[0031]

[0032]

[0033]

Free R (1) oEmoEE . R (1) OEEMOREENICHRS
h2ETHY., BEREDOEFICL > T, BAMEXIIIEE L DIEZEKT
Bahhd, EFRMICIE. BB, R{KEEE. 3 VbKEREE. WHEE. HE.
) VRS DEMEEY. YE. BB oA VER Y avE vOVE O
NJBR. TIVEE. LA VBR. IBR. VOB TUTE. BEAR. ¥
RUVAIVBRE., M AMIVERRE. JT VB A9 VANKVE, T
B VRIKRVE, RVEVZRIVRVEE, p-MNVIVRIVRVEE, TRANSF
V. TIVH I VEEOBREEE OBNINE. T hYDL, AVDL. 7T
RO L, AT L TILVIZOLEORBER, TEFILOMPVED
BET7I/BRUTI/VBFEFEDOEBENIEFLNS,

IHIC, AFEBAIZ. X (1) OEEMRTZDBEBOEZED KN BAER
. REENSORBREFOMELETET 2,

IS0, BB, X (1) TRINZIEEMORRZMICHRIING Y
ORSY /38872, BEZHNICHFRIINDZ ORIy JEiE, MBES
RICEY ITEBZNEET T, 7I/E KBE., ALRFVILESICE
BINS2BEET2LEYTHD, 7TORSY TEERT 2EE LTI,
B % L. Prog. Med., 5, 2157-2161(1985)%, TEZXZOMFE] (B/IZEE
. 1990%F) $B7E DFREH63-1BICEHOENEITON D,

Fe. AREBPIE, BEFNICHFEINS, 1 EOBGTMEISIERSED R
MAETIRLINER (1) OEEYMXIETOEEALTEET D, AFKBL
BYMORME S RIVICHERINZFELRBEMEDOH & L TIE. KR CHERUH
F) . &FE (C BCRVMCE) . BFR (NRUNE) . BFE (%0, 70 Kkove
0%) . 7v& (F%) . BFR (%C1F) . I3VvER (BIRYZZIF) | v (2
PE) . WE (35%F) ORAMGEHIEENS,

BAE TSR I NEABRBOLEY. BMRT/ ITEEOHBBSH
MREOHRFICERALD S, BIAIE. M)FIL CH) . kF14 (€ F
DOHREHERLMAEIEZ. SRILOBZIRCREOBEFEINS, AEWTHERAL
2%,
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[0034]

[0035]

LYBWRAMLBADERR, BIZIE KEDEKE (H) ~DOBHLIE, K#HE
EMAE LTSI EICLYBERERF (BIZIE in vivoTOHFFEERDIEN.
VEREDORY. EMBEFRORY) BI56H1H 5,

PEEFHRERAMAE (1C, ®F, "0ORVNE) ~OBE#RIZ. EEZEHRLEE
ZHERT BOICRY bOVEREE (PET) HEBRTHERBL D %,
AEBORAMAETINILINEEDIE. —MHIC. HEFICMONHMRK
DFERICELY. XiF. FNILINTWRVWEEOKRDY ICAMAEZINILIh
FENGEEZAVWT, REFIXIZHES & BHROBEFICLVYRET S
ENTED,

AIMHEICEHEINZHRIRLHT /Y — v id. BROB—M4EREICSWT
. T—HOME L BRETFERCEENR/NS—VNEETHY., O
ARUVEIMRE IR ERXROAA., FFORETI, AEREFICL>TEZLO
BRENMELIDZEDTHEN L. BEICEINDIRITIRAWL, KBEHES
« RXIRE/ANS —VICHBITBEITA (20 ) ) B, HEUEEICBL
TERHBINZREHEEZER L TERIN, HBEBFKRELTEZE0.2° O
REHEZEY D%, T HIXE BRFEDOREMORETRE L im
B, BHABEEROE—I DEBICEELN—ZASA VOIEZT LILHZE—Y
Tld. BT Ll E—05%0.3° OFEETL 7 T 2EE8HY D %,
(BHER)

X (1) OIEEYMRCZEDIRIZ. TOERBEH D WEIEREDOERICE
DLHFHEFAL. B2ORAMOEREEER L THETDIENTED,
ZOME. BEREOEHICE > TR, SEEREZRBN SFEGEANE DR
THEYLFRER (BZICEHEREICEHRIETRLE) ICBEIMATHLZLE
NRERM LR BRZEDNH D, COLDRRBEEE LT, FIAE.
W (P, G M Wuts) RO —>(T. W. Greene)Z, [Greene’ s Protecti
ve Groups in Organic Synthesis(584kR. 2006%F) | ICGEEDIREREEZ S
BIENTE, INSORBERHICH L TEEERL TRAVWNIELL, 20D
EDBFETHEH, HEZGRBEEZEALTRIGZTR>LHE. BEICHLT
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[0036]

REEZRETDEILLY. MEDILENERDZIENTE D,

Fre. X (1) OEMOTORS Y Jid, LEFEEEBR. BREH,S
FREGAEZEIRETRHRENDEEZEA. HIVWERELNER (1) OILEDM%E
AWTELICRIGZEITAD CETHETES, RISFBEOIRTIVLE, 7
I Nb. BRKE, SEBICANOREZEA TSI EICLYITHIIENTE
%,

PR R (1) ObeYoRRUAREELEHAT D, SEE, LB
BICR LAESEXBEZSR LTI EHTES, adb. AFEBORSEE
AR L2 BNCIEBRE X fuie Ly,

ABPHEICSWT, LTOBSEZRAWVWSZENH D,

DMF=N,N-2 X FILRILLT I R, DMSO= A FIL ZJLRF S R, EtOAc=
BEER T F ). EtOH=T 4 / —Jl. Hex=~FH> MeCN=FH b= KL, Me
OH=X%/—J)b, THF =7 k5 ROZ75 Y, DMI=1,3-TAFILL 45V
Tu-2-F v, WP=N-XFJL-2-¥'O") RV, CHCL=s00X% >,

Boc=tert-7 hF¥ > AIKRZJV, Ph=7 = =)l, tBu=tert-TFI, Et=
IFN, Me=XF)b, Ac=F7EFI. Ns=2-Z bORVE Y XK,

CDI=1,1" -AINKRZIEZR(H-1 T4V —)L), DCC=N,N -T>onO~nFx
VIVAIVRY A X R, TEA= MY ZFIIF7 I, DIPEA=NN-Y 14V FOEIL
IFINT IV, DABCO=1,4-YF7HEY s 0O[2.2.2]4 948>, DPPA=Y T x
ZIY VBTV R, HATU=0-(7-7 RV N 7Y —Lb-1-4 JL)-N,N, N N
T -FRISAFATOZTLAFY DI AOKRIAT 7— b, HBt=1-&E ROF
IRV MY T =), KOtBu=AhHY T Ltert-T hF > K, NaOtBu=+ k)
D Ltert-7 MFS R NMM=N-X FILEILKRY >, Pd/C=/85T D L1BER
#. TFA= K Y 2)0F OFFEE, TFAA=HEK b)) 7)LF OFEE, WSC.HCL=N-[3-
(AXFNFTI)FAENIN -ZFI AR A I RIEEIE,

Pd(PPhy),=FT kS F R (M) T xZIWKRT 4>) /85T L, PdCL,(PPh;
):=EZ2 (M) T7xZ)VRR74) RNS5THL(I1)Y4- A R, Pd(dppf)ClL
2 CHLCL=[1,1"-BEX(T7zZNVKRAT7 1 /)7 z8EVINSTI LAY
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[0037]

[0038]

[0039]

o0y K vyooxsy vy, Pd,(dba),=(1E,4E)-1,5-Y 7 = =)L RV
H-1,4-T-3-FV/IN5TTL (3:2)

brine=#AFNaC LJK/AMR, MgSO,=HKMEE~ 7 R D L, Na,SO,= HKAREL
T~ DA NaHCO,=kBRKSEF b YD A, NHCL=3RI{ILT >~ EZ="7 L, NaBH(
0Ac);=KHRIL M) T7EMNFIERIRF NI T L,

[1b16]
g
3 H O’S\\f h 3 &
3 A NPT b LA 3 e A~
R RN @ e WfWﬁ 0
R '\‘(‘}\NQ %""I*a R /’\\\(f‘\g\ H;’ ----- _‘g *—1% K. - i"\,/ N N ;’ \
7T N et N N
L B {5 ) B
~ (1) e () « H

(B5—I72)

ATRIHEEY (1) 2BRRBICATEICEY. LAY (2) %2183
FETH 5.

T DRINIE. MeOH, EtOH, XIE1,4-TFFHvEHEKEDESREH. b
&Y (1) RUSBEBMERET. EBENOMBRRT T, 1EHE~50HE
BITDHIEICEYTITENTES, BEE LTI, NHCL AcOH, HCLZFEAFHW
bhd, &B& LTI, Fe, In, SnEAFBEWVW LN S,

. TORMIE. KREFESKT. MeOH, EtOH, Et0AcED RIGICAEMER
A, RUChoORERED, &% (1) 2&BMEHFET T AT
AOHMBT. FELCEERT, 1BE~HBBRBRIZZEICLYITI T
BTExD, @B sE LTIk, Pd/C. /8STILE, RUOKERIL/INS D A
BERERREFONAS YUY LM, OBRRE. Bo2FonaME. B
ZyHNM, SE—ZyTINEOZy FIILEESEARVLNS,

(B5=T7%)

ATRIZEEY (2) &baW (3) £&27I MERBICH LK. #EE
BHREOEHETI 2 &ICLY. R (1) OIbEWMER/EHETH S,

ZOT7 I ReERIGIE. 6EW (2) &be® (3) &E2FEELLIE—A
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[0040]

ZRFERAV. ThODREYE., BEFIOEFEET. RBICHEERBES
. BAEITRASMEAT, 1FF L <IZ-20C~60CIcBWT, BEO. 155RH 550
BiR# T 5, TITHVWOLHNZBREDOHE LTIE. KICREX I AW,
RVEY, MLIVELLEFY L VEOFERRKIEKERLR. CHCL, 1,2-
IO IAVELLRI7O0ARIVLAEZEONOT VLRIEKER. PITFILT
=7, THF, 1,4-UFFH > 1,2-I XA MNFTHVEDOIT—FTIVEE, DNF
. DMSO, EtOAc. MeCNXiZK., RU'ThoLDEESMAEFOND, BEFIDH
& LTHE. WSC.HCL, DCC, CDI, DPPA, HATUZAZIF SN A. ThSICIRE
INDHEDTIEARWL, HMF (FIAIEHBL) #EWVWS Z EARIGICIFE LW
BEDBH S, TEA, DIPEA, NUNEDEHIEE. XIZK,C0; NaC0s KOHEE D ik
BEDEFEETTRIBETI &N, RBEABICETIE 2 LTEAQGE
A SR N

. &Y (3) ERIGEFEFRAZTILRIEEY (2) ERIBX
HT27INMERBBAWVWDZENTES, £EW (3) ORBEFEEDH
& LTIE, POCL, SOCLZFEDNOSVBRIERISEL TR/ LN SE/NO5 /16
L 70aFBAYVITFILEERBLTEONSEEHBEKY. HBtELEE
LTELNBEEIRTLENEF LN D, CORBKIE. NOF Vibx{EK
R, FEBRRKIEKRE, T—FILVESORBICTEERBEHR, ST~
MEBERT. FFE LI, -20C~120CTIT5 T ENTE B,

LET I NMERBHE. DEICH U TREEEZSA, RU/IERE LR,
BEBREOE#RAEITIZ&ILIY. X (1) OLENERBZIIENTED
(FEHE1)

aup
N
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[{e171]
4
\-'Lk /«?z
= RATNNO, #
L g & ’\1/4 No; WETH .
.«-\ /A’( M/’”/.r Ly (6} M R / \J’;ﬁ
/‘6\\ k
& /\\ l\NO “”"\\ Lo R rrrrr d RE Sy N,
N - ,»-i\
ie* BEIE Q\TL BRIE {8}
(5) \w/"/ 1‘1;
/ \
{8 i {73
N

(RHFLO R VLRI REE %~ , LORVLRIEZNOFY VETHY., FhT
NER>TWTHLL, )
[0041] AREGERIIEBEEY (1) #8ETBIHETH D,

(B=T7%)
AIRIZA TVERRBICEYIEEY (5) Hoeat (6) 28ETS
FETH S,

ARG, RIGICAREERBEH, RSERET. R THSMBRERT
CFFELCIEROCHSHI20CTICHEWT, EHEO. 115E~5B R T 5, 22T
AVWLh2AEOHIE LTI, BFICREIR IRV, CHCL,. 1,2-¥/ 00
IHY, 708RVLAEONOTVERIEKERER XvEY, MLIV F
VL VEDFEERRIEKFEE., PIFILI—FI, THR, 1,4-TFFH 1,
-V X NFUITHVEDOIT—FIVEE. DNF, DMSO, NMP, EtOAc, MeCNET*Zh
5DRAEYAZEF SN D, TEA, DIPEA, NMM, DABCOZMAEH#EIEE. NaH, K,CO,
. NayC0;. CsyC0;. NaOtBUEEDEMIEEDEETTRISEZITI &N, Riv%E
AEIETIE 2 ETHEINRGELRH S,

[0042] (HMIR)

ATIRRIFE. tE&Y (5) EBBRIVREEMERVWTHAAY T VIR
IMCEYUiba (7) 2882 H%E X &YW (5) &T7IVibeam
HERAWTTYy IR - Nn— D9 v I (Buchwald-Hartwig reaction)
LUtk (7) 28HETDZHETH DS,

ARIGIE. RBICREHDRER, BERCNRSIUD LMEOELET
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ENSMBERT. B0 1BE~SHEERT 2, CCTHAVWLNRDBED
BlE LT, BICREIZINAWA, CHLL, 1,2-¥/0[I4 >y, /00K
WLEDONOF VERIEKEER. RVEY, MLIV, FYLVEOEER
RIEKFREE., DI FIIT—FIb, THF, 1,4-IFFH2, 1,2-U XA F>TH
YEDI—TIVEE, MeOH, EtOH, 1 v O T Oa—I, TH /) —IED
7L 3—)U4E, DMF, DMSO, MeCN, DMI, KRV I hSDEAMHIEFSND
o \/EE LTI, NaH, K,C0; Na,C0;. Cs,C0;, KiPO, CsFEMDEMIEENZES
bhd, XTI LEESE LTI, Pd(PPhy), PdCL,(PPh;),  Pd(dppf)CL, - CH
Lly Pdy(dba),FEAZEIFOND, o> /OANFII(Q ,60-PAMFIET
ZI-2-A V)RR T 4~ (SPhos) EDEAFDHFE T TRIHZITIZEN. K
INEFBICETIE 2 L TENRIEENH D, T RINEEWME<A /0O
REBHICIYMBATZZ &N RBEMBICETIE S ETEANRIZELH
%, ARIGDBEXIE LT, BIZIEUTEBRTZIENTE S,
J. Am. Chem. Soc. 127, 4685-4696, 2005
Angew. Chem,, Int. Ed. Engl. 34, 1348-1350, 1995
o &Y (7) 34 TVBRRBICLYIEEY (5) &T7IVEEY
NOHETEIENTES, COBFBEDODRLBEHFIIE=ZTRERAKTH 2,
[0043] (SBRIRE)
AIRRA TVEBBRIGICEYILEY (6) &7
1) 2883 2HETH D,
REFHIIE=ZTREERTH D,
[0044] (5BRIRE)
AIRRA TVEBBRIGICEYIEE (7) oibE (1) 2RETS
FiE. XiE bEW (7)) EBRRVREEMERVWTHADY T VIR
BickYUibay (1) 28/ETZHETH S,
A TYVBRRIEORIGFGIZE=ZTREERTH D, Tk, 8hKHv T
VIRIBDORMBFEHIEENTREBRTDH %,
[0045] (FRB&EK2)

11

vieamhsieEY (
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[0046]

[{£18]
' 1 ¥
R R
LG\W;}% P, P,NH (8) ‘“‘3\:«:«':?;?;
RE SN No, pullimnti RN o,
]
8 ,.3\3\‘3 pz o8 g,ﬁ‘i\
HO, Xm"’ Jx& “ \\ 3 av"'%
~ (7-8) POtR X )

(AP IFH, XU, REEZERL. PIIREEZTT, )

ARELGRIGRIEE (RRIEH1) ICREOIEE (7) OHZBHRTHZRE
et (7-b) Z8ETDHETH D,

(BtITR)

AT, t&EYW (7 —a) ZBIL L%, t&W (8) EOBETHWT I/
ERIBICEYIEEY (7 —b) Z2EET B/ ETH D,

& (7 —a) OBIERGIE. bEW (7 —a) EFMEDEIFHIEZLE
CRWRBRICAV. RISICAEEDBTES. KATHSMAERT T, &
0. 1BEMNOHERH T2 &ICL>TITADN S, AMEDERIEFIE LT
. FICREINGBWS, TR -T—FrR)F—IF 2 (Dess-Martin peri
odinane) ENEIF 5N 3, I THWLNZBEDOHIE L TIE. FICRER
INBWA, CHLL 1,2-¥900x4 >y, sO0AKRL L, EBIERESO/N
AT VERIEKBRENET SN D,

BITHT X /IERIGIE. AIROBIERISICEIYESNEZTILTE Mt
e (8) LZLEEELLIFE—AZBRERWV. IhHDREEME. BT
DFEAET. RIGIKAEEQAE S, -45CTHSMEZRT. BHE0. 165EM 55
BERE#T 2, CITHWHLNZBEDFIE LT, FICREI AW, M
eOH, EtOHFED7ZI JI—IVE., YIFILIT—FTI), THF, 1, 4-TFFxH> ¥
ANFVIHVEQI—FTIE RUINLOREEMHIBEF SN D, EH
ELTR, YT/ KRIERIFEFNIDL, M) TEMFFVKRIERDES
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MDA, KRIERODRF M) DLEDEFLOND, ELF25—V—TR
ZORKE, XISHEE. BB, FH=UL (V) 41V TORFY FEFED
BEETTRBETD ZENFILWEENH S,

[0047] (RBEM3)

[1e19]
4 ¢ ; &
R Kb,
g2 NFA R L*vf’ )ﬁ RN
RN Awg, BATHE RNy,  BATH RV*\{/ “NO,
e —— :
R ,L R ’M\ Pt 1)
HoN Pe PN P
K");, {fend (\‘)}r \\(/ €23 By N\{\_},!“ X {agd}

(AP IFH, Xid, REERAETRL. PRFRERETRT, )

[0048] A&KIFAIE (RREK1) ICEHOEED (1) OHIBHETHDRR
ke (1—d) 28ETZHETH 5,

(BNTRE)

ATRIE, &Y (1 —c) ICRBEEEZSALLE. ATVINTIVR
WBICE Y, bEa (9) 28ETIHETH D,

CORIGTIE. 1EEY (1 —c) %, MsCLRTsCLEDNOF VIERILKRZ
WEEY. XIE A& ¥ IR VEREKIPp- ML I Y ZILR VEEKYED
BEKE., RIGICREEABES. BEEOEETTCRISIETELN S
BYE. THINAINAY VL%, FERWVE—HLBAFERN. Chod
RBEYE. RISIKTESEABEHR, BEOEET. KATHOMBERT.
FFELCIRITHSI20CICEWNT, BEO 1B, SSHERRET 5, BED
BlE LT HIREINRWA, MVLIVEDEERRIEKFE. 1,4~
AFYVEODI—FIVE. CHLLZED/NOS bRIELAKSREE. DIF, DMSO, Et0
Ac. MeCN, RU'ChSDREEMMNEFONS, 1BEDHFIE LTIE, TEA, DIPE
AZ L < IININEE D AR R, IZK2C03, Na2C03% U < IdKOHZ oD fEtkiE B 2%
HEFLN 3,

ERRIGE. RBICNEERBESR, ERZZVERWEIIILLII RO
BHREICL Y, 1£BY (9) 2BBTENTES,
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[0049]

[0050]

[0051]

[0052]

ARGOSEXIE LT, BIAEUATEZSRTZIENTE S,
Angew. Chem., Int. Ed. Engl. 7, 919-930, 1968

(BNIFRE)

AIRIFZ. &Y (9) Mo REEEZEAL, &YW (1 —d) ZEEY
HETHD,
CORIGICAWRREEE LT, HIZIE 7y Y (P, G M Wuts) RTUY
1)—>(T. W. Greene)®. [Greene’ s Protective Groups in Organic Synt
hesis(584iR. 20065F)) ICECEUDFREREFERIFLIEHNTE, ITNHDOR
WEAICISCTEERBRLUTBWAS ZENTE S,

(RRARK4)
[15.20]
R ”\'j R”’“If’j{ Y k\{/
/ NG TR RY R R RE \wc»,;
/L/ Vim] a2 f&
MY e PN o o/ )

(AP IEH, X, REEEZRL. P FREEEZTRT, )

ABLERIEEIR (REER1) ICREDLLEY (1) OH2BKETHZLE
W (1-b) 2HHET B HETH 5,

(B5+I72)

ATIRIZ, &YW (1 —a) ET79NA I REDHERIGEIT>/E. 74
WA REORFREICLYIEEH (10) 285ET2HETH D,

tEY (1 —a) OHXERIGIK. b&Y (1 —a) £T7%9IL4X NEEER
LLIF—HEBREERV. ThoDREEME., RMOYTVAIKRVEBIR
TIVEXR I TV ARV I RE. R, [RFDKRAT 1 VEOEFEET
 RISICRESRER, BATHSMBBERT. 75 L <IF0CTHH150C
ICBWT. BE0I1EE~HEE#®HT S, CITHWLHNZBREDOHIE LT
. FICRERRI AW, FEKKIEKEE. T—F7IVE. NOF VK
1bKk5=%8. DMF, DMSO, EtOAc, MeCNRU'Th S DEEMAEF SN B,
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[0053]

[0054]

[0055]

[0056]

FERRBR. RIGCTEERBRER. ERSOVERVWETIILIIROD
RIREICEL Y, bEW (10) 2BBENTE S,

LEROBERGOBEXE LTE, HIZAEUTEZSRTIZIENTES
o Synthesis (1981), 1
(B+—I7%)

AIREIF. &Y (10) HoREEZEAL, &Y (1 -b) Z2HWET
2HAETH D,

RISEEIFIBENIREBETH S,

X (1) OeEmE. B EEY. ZTOE. K., BEMY. H20VIE
BREEOMES LTEREIh, BEINS, X (1) OLEYMOIEIR. B
EOBRRIGINT CEICIYEBETZEHTE D,

ERE BRI, B, 25ESRE. 8E/O0T NS 71 —%F BEOL
FREZERL TiITAbNS,

BEDOEMKE., BULREREEYMEBRTZIEICLYERETE, 2
WRENHGFEBOMELELFNHEDOEZEZFNB L TORET SN TE S, HIX
& HFEMFE, SEIRO—MHNLAZRENE BIX K HFEELE
EXBBEDYTRTLAT—BICEL DREREY. FIIVAZLE5%H
Wesav hI374—%5) ICLYBLN, Tk BHLAFEELRME
EMHILHETDIEHTED,

X (1) OEYMORBFEHIZLUTORR. XiZ. BMOBRHRICEY
WERTDHIENTES, 4b. ARMEICSVWT, KRIEEWORER T
—ROEEICHELTRRT %, . TROAEC*Y NEZRHWIHEE
ICIHIRBDIEREICKE > TREARETH 5,

SBRHI 1 DGK £ BAE1F A D ET

ERYIVEFY NDGKE (HILF /81 A3k 12-410-20N) (IRT B HERIE
BYDIREVER %#ADP-Glo™ Kinase Assay (Promegatt) ICTHHET BLUT®
FiEERWTHRE LT,

384 )L — b (Greiner Bio—oneft) ~~, Assay buffer (40 mM Tris-
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[0057]

HCL pH 7.5, 10 mM MgCl,, 1T M FA ML A4 b—JL(DTT), 0.1 mg/mL o
MmE7 V73> (BSA)) (AR L 7DGK L BE5R (90ng/mL) A3ulimpIL. AL
{Assay bufferiCHRLWBRIEENZBENOKIREICAD L D IC3ulimm

L7z, BRTIGYMHEEEER. Lipid dilution buffer(40 mM Tris-HCL pH 7.5
« 0.1 mg/mL BSA, 1 mM DTT)ICIRAR S H/-EHE (150 uM 1-oleoyl-2-acetyl-
sn—-glycerol (SIGMA-ALDRICH%t). 480 M Phosphatidylserine(Avanti%t). 15
O uM UltraPure-ATP(ADP-Glollfd/®)) Z3uliiil. =R TIOHERHEL T
RIS X7, FD%ADP-Glo Reagent#3uLimiN L. =B TLONREFHE L TE
FERGEEIES A, X 5iCKinase-Detection Reagent Z6uLiRML. =&
T30HREEEE . ARVO X3 (PerkinElmertt) % F\NTLuminescence AI%E L

feo BB TODY JFIEEONEE. DKL BERERMTOY JFILEZ10
O%FEE & L. BOYPEEIRE (ICs) %ASigmoid-EmaxE FILIEIEHEEHITICT

BHLE, W<2H0DR (1) ORERIEEVMORBRERTICRT, Bb, XK

. EXIZBREOERENESERT,
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[&1]

s ) ICso » ICso N 105
(o) (M) ’ (M) - (nM)
16 34 31 67 35 100 60
28 35 45 by 24 101 69
150 36 &9 40 102 210

170 37 3 70 35 103 46

kb e

(O IR I N

8 72 2 1035 46
2 73 43 106 7.3

8 88 41 54 74 16 7 220
9 4.3 43 150 75 HY 108 58
i} 83 43 3 76 76 109 i

199

11 33 44 .6 77 5.6 116

12 30 48 t2 78 1.3 111 289
13 8 46 3.1 79 7.8 112 33
14 150 47 6.7 &0 43 113 2
15 Q9 48 58 81 11¢ 114 37
{6 73 4% 78 &2 113 iy
17 b 54 33 €3 S 1o 34
18 138 3 7 117 20

%
>
o)
"
[3° IR A
s
o
s
kS

¥
A
S
B2 PLATES el

i
9 950 32

20 33

>
<

29 86

Rhecd
o
o
el
>
"

21 1100 54 12 87 41 120 43
22 18 53 12 &R 110 121 14
23 63 s6 0.89 g0 27 122 32
24 36 57 0.42 on | 40 123 44
25 73 58 21 o1 25 124 18
26 {9 s9 1 52 92 125 {8
27 37 &0 27 93 2.8 126 6.2
28 240 61 46 94 14

29 {0 52 6.9 9% 38

30 N 63 T g6 30

31 23 &4 i3 Q7 12
32 100 635 22 A 7.5
33 43 &6 isg Y 33

[0058] EB&%I2 b hTHARRM B MEMEREKJurkat E6, 1ICH 1T B IL-2EEEFA DT
i
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[0059]

Jurkat E6. 1#fif@ (ECACC, 88042803) IZHW\WTTHIRAZAA(TCR)FIE (ant
i-CD3/anti-CD28) (T & BIL-2EELEREICH T ZERICEMDVER 3T L 7=

9% V) FL—K (Iwakitt) 1TV VERIEERIEK(PBS)ICTHIRL<5ug
/mL anti-CD3#1{k (eBioscience, OKT3 clone) #BOul/wellTHRIL. 4C
ICTI2BSEAERRB L. anti-CO3AAI—F 1 V IFEAD T L — b ahHoh
UM Ui, RERICEMAT 2HR13200 w LOPBSTIEM&% L/, EEXT
1L (10% 4RaRMAE (Hyclonett) % =T RPMI16405EH (Sigma-Aldrich
#) ) T10wg/mLODEEICHETR L /~anti-CD28414K (eBioscience, 28.2 clon
e) Z10ul/wel ITHML T, TCRRIEABOEETL—hELTT v EAICH
Wiz,

mWT, BEMNORIREICRS & D ICIRERIE &Y & Jurkat E6. 1HRE%Z RS
DI VBEEYIXICHREE RB L DI, Oul/ 7T OERELE (DFY
RIMICIZ X108/ 100 ul/ D )L THEE L) , MIBEERMGIE. 10% &
R R IMJE % = GRPMIN64085H % AWV T, SUC0,FE F37CTIT o 7o

4RI EEE FEAMUIN L, AlphalISA human IL2 Immunoassay Researc
h kit (PerkinElmertt) #AAWTIL-2AE&E L7/, IL-2FEICIZEnVision 21
04-0010% T'EnVision 2104-0020 (PerkinElmertt) AR\ T, Alpha Screen
DIBHEZ TS (FFE2ER680nmTH70nmiC B 2 HABEEBE) THEL
foo BEMEIY O—IOIL-2EEEZ1E LT, BBRIEEHMLEY > T
DIL-2EEEAT Y bO—I)LD10EEMN L R ORBRICEMRE (ECorw) %=
Sigmoid-EmaxE F IV FEFH OGO = BWTHEEICTEE L, W< DH
DX (1) OHERIELEMORBRER2IIRT, BB, KA. EXIZEEDERE
BIESERT,
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[5k2]
Ex ECom0m (nM)
: 110
= 340
= 36
29 -
45 .
47 =
48 1
il 460
86 ”
122 110
124 410
125 56
126 -

[0060] FHERBI3 <V RAAS ./ —<HFEMBI-F1IZBELLZARY I AETILICET
2 niEEE A O FE

B16-F1%@ia (ATCC, CRL-6323) APBSTREE L. 2.0x1054HRD/mLICFASL L /=

iR ER Z5RIOltE~ o X (C57BL/6J, HAF v —ILX - Y/N—%) K

TICSOuLDBETEAMIT 2, BANIFSERKR. SEEOEEFRN|IZIER

BERDEDBEDITETV, BRIEEVMORSEREA L, ARIIBERES

S ORI EMIREHZI0L TV, BEEICIZ0.5% A FLo—R (f§

HIEFEHEARM) 2. BEBRIEEMREEICIZ0.5%X FIL )L O0— R ITHKERE

EWERE L TROKE L, BREZ10EBIEIETV. EEERELVHFE
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ETRBIC2EAE L, BBERROEHICIEUTOXNZRW,
[EEAR0O)] = [BEORZE(mm)] x [BEOREE(mm)]I2 x 0.5
WERIEEWIC & ZEFIEEAEEERM) 1. RESRBERIORERDERAE
ZI100%FHE. KRSV FEHOBRSARZMMEEE LTEH L, W
<2HDR (1) ODREBRIEEVMDOBRERIICTHT., BH. RP. ExIF&RET
DEEHES ==Y
[0061] [5%3]

Ex RS R (mgkg) PR e
1 003 3590 &
13 0.3 36%0bH
20 03 33001 5
AAAAAAAAA 29 0.3 41%0 %
45 0.03 30%RE
47 0.3 4%IE
48 03 40%5HE
80 0.3 319
86 0.3 31%PE

[0062] LEEREHBROBR., W< 2HDX (1) DILEWICHWTDEK & FHEVERIHE
Bxnf BHBRBI1) . F2 W<O2H0R (1) DIEEWICEWT, BT
MRS B MARMAREMRIC B 1T D IL2EE BRI N (BHRBI2) . I 5T,
W20 (1) DIEEMICEWT. ¥V XETILTOREZRERIHEESR
Ihte (EHBAIS) . RIS, HERGIS TEAI N TWSBI6-FIHEARIEHIPD-1
FUE/FPD-LIFLE DN — RN A RI BV RSN TV A MlETH Y. T
OMEABELLIVIETIVIICEWVWTE, W<2H0DRX (1) DiEEmik
NEBRFRERT EPERINE, #oT. R (1) Obeawid. REHE
FEMLICRET 2 0%A. XiE. HIPD-THA/HPD-LIAEREICHMEE AT
A, RIS, JIPD-1E/MPD-L IR ERICTHE = B 3 5 REMiRE L
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[0063]

[0064]

[0065]

KRBT 2 AZDEREEICERATE S,

X (1) OEEMXEZOEDO1BIZ2EULEZBURSE LTEET
DEEMRDIE. SOBICBVWTERRAVWONTWSEAL B, EXA
MEFCEFNAEAAZEZAVWT, BEERBINTWEAERICL > THART S
ZENTES,

‘e deERl. AF. HFEIE. BREF. 8F. RESICLROH/S.
Xid. BAEIN. EARAN. HEREOEFEL. L7, KREF. RHE. KA
WE, BRI, RRAMMHR. BMERA, BIERGAEL RAFIFICLS
FROARSOWVWTHOWMETH>TH L,

BRO/ESOLHOEFMERY E LTk, fREl. 8F. BERFSEIAVSHI
%, ZO&DBEFMEBRMICEWVWTIE, 1EIE2EBU LOBMKS %2, DR
CEHRBOFEULBEA SREIND, ERYIE. BEICH > T, EG
IRARINFL BIZEEREICRIER. TELCHK. FREHFIEZEBELTVWTD
W, fEEl. BF. BREIIEABFIEBHEICLIY T Y IR, BRIILEAME
EZLLIZBAUMED 7 A VLA THELTH LWL,

BROKES OO OREHEMRYIE. EFNICHFEINDABF. BRA. B
BFL Oy TRXIET) FVIINEEEEH —BREICAWV LN 2 REER
FIRE. BIAIERBEAIETIY / —ILEESD, YHREERYIETEERE
RELUAICAAILE. BEBEF. BBFOL D L@EEF. HEF. BHF. 5
B, BEFZSHELTVWTEHELLW,

EROBEDLHDFEHFIE. BROKEXILIEKEDBERE. BBFIX
TEBFEEET D, KEORFIE LT, FIZISERAREKITEER
BBEAEEND, FFKEDBFELTE, AIZIETSY/—ILDLD>T7ILO
—IVENH D, TOLDMEEMIE. T 5ICHERIIEH. BIER. BEF. 2
BHE. 9EHF. RELF. RITAFRBBFEIESATELL., Ih5EFAZE
NOF)TIREB7 4 V4 —%2RBTIER REFIOEEXIGRFICL > TER
tE¥hz, g/ ChHREFOBEAFRERDERE L. ERMICEREKXIE
BEEOIHABREICEENIIBBEL TERTZEETES,
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[0066]

[0067]

[0068]

[0069]

[0070]

AEFIE LT, BERL BBH. 7 —LF. €)% Xy FE. 18
FHl. O—ra vl RRF. RREEFEZE29 2. —RICAVWOSNIHE
ZH. A—2 a3 VER KEXIEIEKEORE., BEF. AREFe289 2

T AF PR 2K EORMER LB E, BMEXIEFERROEDIAVNLN
« ERDFRMDFEIE > THET D ENTED, BIZIERFOIHE®.
BT, pHERER. BHEH]. FREEMHR. BRF. REFCEMFIS,AEER
MENTVWTHEELN, BER. BELRARIEREDODT /N X %ER
THIENTED, HIZIE, FFERERAT NS RZEORNMDT /N XME
BREGEALT, LEDEZERTXRBALBFINLREEMOMRELT, L
CHEENICHE LB21EACHAGDE TRRXITBEBRE LTHRET 2
ZENTED, LBEMRBRARZER. BEAXEZHOOKRSAOEDTH>
TH&, BEMRXBBREBEA TV ERATLZIENTES, HDW

BERTREEFERALEMEI 7Y LA TL—FEDOHETH>TH LW,

BEROZSOHBE. HOHRSEIX, FELKYHK0.001~100 mg/kg, #F
FL<IF0.1~30 mg/kg, FICHFFEL < 130.1~10 mg/kghBHETHY. Ih
Z1ETH B \WMI2E~4LIC 2T TIHRET 5, BIRNIESEIN 556, 1H
D5 EIT. AREYEYH0.0001~10 mg/kghBY T, 1H1E~EHEICH
ITTHE T2, £, BHEFE L TE, FEZHLYE0.001~100 mg/kg% 1
BIE~8HEICDTTHRET 5, BESEIFER. £5. HiEEZEEL TE
2 DHZEICHEC TCEREREI NS,

BEREB. . B, BREFCRMEIOBRICL > TELRSN, K
FEADOERMRYIL0.01~100E 8%, H RS L TIE0.01~50E8%DEMN
MO THB1EFLIFTNULDOR (1) ODEEMXIEEDIEZEET 5,

X (1) okEwE sk (1) OEEMIEItEERT EEILN
ZEEDOE L DBEFIIEFHEIEHATZIENTE S, YEMHAIE. B
BFE S, SWEBIMEICER L T, B LK EFIE0RERBREZSWVWTIRS LT
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

&\, BFRSEAIE. BEEFITH> THRBEICEAILIh TV TE LW
SN

T, ZEGICETE X (1) OEYMOREZEE S OICFMICERAT
%, A, AFEPIE. TEEEOICESEDIEEMIIREINS D TIFGEW
o T, BERMEAYMOBSEEBIEHICRT, -0 X (1) DA osls
. UTICRIN S BEHEMERNOEEEDAICREINZ D TIFARL
R (D) OEEMEINSOREEEDHAGDE. HDEWEHEEICER
THDHELEL>THEEEIND 5,

b, REMEICEVWT, EEYMDRRICACD/Name (B 4%PHIE, Advanced
Chemistry Development, Inc.) FEDHMEY 7 M EFRA L TWRIFELH S,

T, EEL BEmol/lENE LTRT, HIZIE IMKERETF M) D LK
ARIE o L/ LDOKERIEF M) D LKBRTHDZ EEBKT 2,

APRMEICREI N2 MRNROITERIE. Empyrean AW, EERK : Cu, B
B 40 mA, EEE : 45 kV, 27 v F1E:0.013° | &R : 1.5418A, RIE
CFAEE (26) :2.5~40° ORETAELEZEDTH S,
SL5HN

(R)-2-(E ROF U AFI)ERS I U-1-hI R VEtert-TF )L (935 mg
)&E2-7O0E-1-/00-3-7/)LA0-4-—bOXRV+E> (1.0 g), TEA (1.2 g)
ROTHE (10 nL) OREWICIN A, ERICTIORERE Lz, KZMA. Et0A
CICTIEMHE Lic, HHE/-BHEB=NaS0,ICTEZR L, BETERBLL, RE
Z)ATNI AT NTST 4 —(Hex/EtOAC) ICTHEH L. (R)-4-(2-70%F
-3-/00-6-=hO7z2)-2-(EROFIAFIIERSZ D U-1-HI KRV
Btert-7FI (1.8 9) =Bk & L THL,
HiE4512

2-70F4-704A0-1-=bO-3-(M) 70ABAFIL)RYE(3.00 g)
, 2-7)0F07x/—I)b(1,00 nl), EEH') D L(2.88 g) RUNMP (30 mlL)
DREMESOCICTRRBER L, BRETHAR. K, EtOACKUbrine%
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[0077]

[0078]

[0079]

mi. KEEDBEL=, KEAEEtOACIC THIH L. it 7/=BHE£MgS0,Ic T
BLU, BET. BiEL. BEBEZZY AL oOT MJ 57 14— (Hex/Et0Ac)
ICTHREIL, 2-70F-4-Q2-7)407c/F2)-1-=ZhO-3-(M) 7)LF
AXFILIRYEY (3.43 9) &/,
HEHI6

Pd(dppf)Cl, - CHCL, (0.215 g) %#2-7OE-4-7)bA40O-1-=~0O-3-(~ V)
TNFRXFIVIRVEY (0.758 g) . {2-[3-(4,4,5,5-T S X FIL-1,3,2
SO FYROSU2-MI) T/ FIITFINI AT VEtert-TFIL (2
844 g) . KEEH VU UL (0,910 g) . 1,4-TAFHY (20 nL) BLUVK (4
mL) ORBERICMA. ZITVFEKT. 110CICTRFEER L, RIBK
HZEBFTHOAE. KISEE. EtOACICTHIE Lz, BEEBEZDBEL. KEB%
EtOAcIC T, /BB Abrinell THEEE. Na SO TEIE L, BT
T, BiEL. BEEZYY ATV AZL00% 8T 57 14— (Hex/EtOAc) IZT
BEL, 2-{[3-7/40-6-=hO-2"-(hY Z)dOXFIL),1-EZ
ToI]-3-ANIAF YT FIL) AN VEBtert-TFIL (0.502 g) %157

o

S5 15120
tert-7F)LyOAv7z=)IL>5y (10.0 mL) %(8S)-8-E ROFIAFx
e roronll,2-al€EsY>v-1,4-U4 > (3.250 g) . DMF (48 mL) &

CA I =)L (3.972 g) OREBBRICINZ. BRICT2FEER LA, K
IR & IKITEE, Et0ACICTHIE Lic, BREEZHDBEL. KEZEtOACICTH
H, HFEEBBEZKE L Tbrinell TR L, BB ENa,S0,IC TEZIE L
CBET. BRELE, BEEVVASNAS LA NI ST 4 — (EtOAc/M
eOH) (ICTHEIL. EBMME & L T(8S,8aS)-8-{[tert-TFI T (7 z=))
YN IFFUIAFHE ROEEOOl!, 2-alEZ 2 0-1,4-UF4 > (1,786 g)
. RUSBMEME & LTS, 8aR)-8-{[tert-TFILI(Tz=)L)Y ) I]1FF
vinxdte roonoll, 2-al€s o >-1,4-F4 > (1.164 g9) %157,
HEHI21
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(8S,8aR)-8-{[tert-FTFII(7zZ)L)>)IIL]IAFIIAFHE ROEDO
al1,2-al¥> <o v-1,4- 4> (1,164 g) OTHF (10 nL) &K AEKELETIL
S=ZYLYFIL (0.594 g) BLUTHF (40 mL) ORAKRICINZ. MEABR
TICTITRERER L, RIBBBREZERF THRRHE. K (0.7 mL) &THF (
7.7 nL) RERS L CANKEELF MY U LKAEKR (0.7 ml) ZIIA =&, Na,S
0,#MMA. BRETHEERLL, €54 MNEBL. BRERERET 22 &
IC&Y, (85,88)-74k roEonOll, 2-al€> 2 >-8-F—JL (0.972 g
) 5, MU LEORBEGUIRIRICAW:,

[0080] HYi&23

TITVEERKT. KESDE &, KFRIET M) D L(6O%A 1 IL53ELAE, 181
mg) #2-7 OE-4-7)A0O-1-Z hO-3-(M) ZIAAXFIL)RVE V(1.0
09), ¥/arRV%y/—)L (380 ul)RUTHF (10 nL) DEEMICMAZ. =B
ICTIBEMIEF Lc, KA. KEMA, EtOACICTHIE L. brinell T,
MgSOICTEZIE LT BET. IRfEL. HEZI VAN IOT NI ST 4 —(
Hex/EtOAC) ICTHEEI L., 2-7 0 E-4-(/ORVYFI A F)-1-= hO-3—(
NYZ)IAaXFILIRYEY (935 mg) =51,

[0081] #iEHI33

KB T. NaBH(0Ac); (8.74 9) & [(2S)-4- RV DI ERZIU-2-4 JLIX %

J =B8R (5.76 9), 1%KL LTILTE RKARK(3.35 mL), EEEE+ b
)2 L (3.38 g) XUTHF (60 mL) DEEWIICIIA. EIRICTORFERIE L
BAFINaHCO, K AR & FAMN B /D X TMA., EtOAcICTHIL L7z, KEICTHM
KEEEF M) D LKBEREMA, YIFII—FTIVICTC2EHME L, HEk
BB %Na,SO,ICTEIE L, HETRMEL. [(28)-4-R2U I I-1-X FILER
STV-2-ANIAZ /=)L (4.48 9) %15,

[0082] #i&EI34

[(2R)-4-RY I -1-XFIERS T U-2-4 )L1*% /—)L (5.27 g). TEA

(6.7 mL) & L T'THF (100 L) DA % IK-MeOH/NZ THRE L 72, X H VR
WAR=Z7a) R (1.9 nl) 2w > < UMA T, KATICTIERERERL, 40
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[0083]

[0084]

$AFIT I VKB (40 nl) A1 X 721, TOCICTIRFRIREM Lc. BUSTE
. REREBETRIBEL. BBEICKSLUCHLLEMAKBEDEE L. KE
%HCHL LIS T2EhE L. B 7 BB % NaS0, TR2IE L 2%, BETRM L.
Bon/mRY (4.95 g)&CHLCL, (100 mL) (BRI H, KAT. ZREET-t
ert-7FI(11 9) %A, BRICT2EFBIERL. RINEEYICCHLLE
SWKEMA., KE%=DBEL = KEB%ZCHLLICTHH L. HE/-BHE%Na,
SO, CE MR LR, BMETRWELE, BEEZL VATV ASLIOATNIST
14— (PYEZTK/MeOH/ 2 0OFRI L) THEEL, {[(2R)-4-R> T JL-1-%
FILERS T U=-2-A JLIXAFILIHAFIV) AN Vigtert-TFIL (5.92 g)
5T,
1515136

{L2R)-4-RY I N-1-AFIERS T -2 JLIX F I A FI) AT
VEStert-TF I (4.92 9) B L OELOH (100 mL) DAKICSEMR (500 mg) %
mxz. EB°RICTIONERBE L, BEWEESA F2BLER. 2REZRE
TR L, BoNHRYS L TELOH (100 nL) DIAKIC,. BEFEST.
10%Pd/C (&K, 510 mg) ZMA f=, Rib%ZEKBEFEI T, =R TARHEIER
L7, RIGEEYMEES A FN2BLAK. 2BERETEEL. X FIL{I(R
JSI=AFINERS I V-2 JLIAFILY HIL/NZ Vigtert-TFIL (3.43 9) %
Bl
55138

Pd(dppf)CLl, - CH,CL, (142 mg) #1-T7OE-3-7 )4 O-4-= rO-2-(F ) 7
WAOAXFIIIRVEY (500 mg), 2-7)bA0 7 z=)LAROVER(316 mg),
Rt DL (1.13 g), 1,4-TAFH (6 L) XK (1.7 mb) DEES¥ICM
Z. X400 —T7RET. 120CICTI00EER L, BUSTE. EtOAcIiC
THERL. 54 M5BTV, BETRELL, BEE> YA LIAT
NJS 7 14— (Hex/EtOAC) ICTHEEL, 2°,3-U7)b4a0-4-=bO-2-(~) D
LAOAFL)-1,TV-ET =)L (403 mg) %157,
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[0085] HE5139
AFIALR)-T1-XAFIERS T U-2-4 JLIA FILY BN VEBtert-T F
U (735 mg), 2-7OF-4-(2-7 0407/ F)-1-=+hO-3-(k) Z)LF
AOXFIIRVEY (1,15 g), KEEAY DL (627 mg) BL T, 4-TFFH Y
(5.75 L) DREME110CIC T24B5EEIE Lz, BUnR. RINESYZELOA
cCTHRMLUE, BREVMEESA M2BLIE. 2BEZRBETRELL, FEZ
D)ATNAS LAY NI S 7 14— (Hex/EtOAc) THEE L. ({(2R)-4-[3-(
2-7)0A0 7/ FV)-6-=rO-2-(M)7)A0XFIV) T 2 ZL]-1-XF
WERS T2 WA FIV) (X FIL) AT Vigtert-TFIL (1.31 9) %
B/,
[0086] #YiE15160
KAT. 1-70F-3-7/)40-4-=rO-2-(M) ZAOXFI)RVEY
(2.07 g)DTHF (21 mL)BRIC, (R)-2-(E ROF U AFIL)ERS T U-1-
ARV ERtert-TFFIL (1.55 g) RUTEA(1.10 mL) ZERM A /oo RIGES
PAEAKAT. 1R L%k, =RICTHMIEEER L, RINESYICEL0A
CRUKEMZ, KEZDRE L2, KEEEtOACICTHIE L, Ht/BERE%E
KB brinell TR, Na,S0,IC TRZIRR. BETRMBLAE, BEE> Y AHYT
WAZ LA NI ST 14— (Hex/EtOAc) THRE L. (2R)-4-[3-7 O E-6-=
fO-2-(h) 70X FL)T7z2)L]2-(E ROFIAFIV)ERS T -]
~HIVRYVEBtert-TFIL (2.27 g9) & EA & LTHERL,
[0087] &&Ef1I75
KABTF. (R)-4-[3-7OE-6-=bO-2-(MYTNAOXFIV) 7 2 =Z)]-2
-(EROFIAFIVERS T U-1-HILRVEtert-T FIL (2.27 g)DCH,LL,
(15.6 mL)J&#RIC. Dess-MartinEdZ (2.98 g) =&, ERICTIHFHEFERL
Too KD, 10%EMREE T bV U LKBERKR CEAFINaHCOKBR Z M A, =R
ICTI0DHER L, KBEDBEL., KEBEACHCLICTHE L, fEElE
Zbrinell THEH, NaSOCTRzME L, BIET. BfeL. (2R)-4-[3-7 O E-
6-= hO-2-(NYZNABOXAFIV) 7 2 ZI]-2-KRILIIWERS T V-1-HI
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[0088]

[0089]

[0090]

RyBtert-7TFIL(2.20 9) 2Bk & L TH,
55191

(3S)-3-7 ) FO-2-FF YV ER I -3-HIIRVERS, 2R, 5S)-5- X F )L -
-(Fa/nv-2-1)L)osan®il (2.6 g)DTHF (29 mL)ABICT I TV
FHEIT. RS -THFEE (0. 91 THRAMR, 29 nL)&1X. 70°CIC TRKRE
U, ERETHADE. MeOH (30 mL) &2M 3EEE (30 mL)&MNZ. 60CICT
1BERER L, MV IUHBICKIYRBIERMELZ. B5NEEDNMP(52 m
LEmgIc2-70€-4-2-7)4#07xc/F2)-1-= hO-3-(h) Z)LA O X
FILIRVEY (.39 &ERBEAYDL B %EMA. 120CICTRRERL
fco 2-70F-4-2-704A07/F)-1-ZbO-3-(M) Z)bAOXFI)
Ry (730 mg) ZhN A, 120°CICTHRIIEIR L7z, Et0ACICTHIR L. KK
Ubrinell THEE, MISOUCTEIE LT, BRZRERGEL. BON/RESE
SYATNAS LY AT NI ST 4 —(Hex/EtOA)ICTHEE L. {(39)-3-7 1L
Z8-1-[3-2-7/0407zx/F2)-6-=bO-2-(M) Z)LFAOAFIV) T T
ZWIERY D U-3-A I XE )= (1.9 9) &5,
55192

NaBH(0Ac);(1.93 g) Z(2R)-4-[3-7OE-6-= hO-2-(b Y 7 F O XA FI)
T Z)]-2-FRILINERS I U-1-hILRVBRtert-TFIL (2.20 g), 2MX
FILT IV /THRBHR (4.56 mL), EEBL(522 wl) RTCHLL,(22 ml) DEEWIC
MA. ERICTIOREREER Lz, BERINAHCO, KR A M. =RICTIBSRE
B, KEBEDE# L, KEECHLCLTHE., HE/-BMEAbrinell THE%
L7z NaSOC THzIGE. RET. RMEL, HBZY )AL/~ TS T
1 —(Hex/EtOAc + O ORIV L/MeOH) ICTHEELL., (28)-4-[3-7OE-6-=
bO-2-Ch ) 2NFBAFV) T2 ZIV]2-[(AFINTI/)AFILIERS Y
V-1-ANR VB tert-TFIL(1.91 9) 55T,
35451108

AT, TFAA (1.08 mL) % (28)-4-[3-7OE-6-= hO-2-(h Y 74O X
FIV) T ZZII2-LAFINT I /) AFNIERS T U-1-HILRV Etert-T
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[0091]

[0092]

FIL(1.91 g), DIPEA (1.97 mL) RUCHLCL,(19.1 mL) DEEMICKH > < Y &N
Z. EBICT2BEMIEH U, SIFNHCLKARZ N A, ISOLUTE (B43FIE) 7
T—XtENL—49—FZBWVWTCHLLTHE L., BET. BHELL, BEEZZY
ATV AT T 57T 14— (Hex/EtOAC) ICTHEE L. (2R)-4-[3-T 0 E-6-=
bO-2-Ch) 4B AF) 7z Z)V]2-{[AFNL(MN) T T7EFI)
TIJIAFNIYERS D V-1-AIRVEtert-TFI (1.42 9) 2EEE LT
5.
£35451123

(R)-4-[2-y0@-3-(2-7 407/ F2)-6-=bO7 = I]1-2-7K)L
IIWERS I U-1-AIIRVEtert-TFIJL (859 mg), 2M X FJL 7 X /THF
R (1.8 mL). CHCL,(9 mL) & ®eBE (206 wl)DIRAHICNaBH(0AC)4(760 mg)
EMA. ERICT2HEER LA, SEFNaHCO KA A A, ISOLUTE (B4
B)7x—XtNRNL—49—%BWTCHLLTHE L, HET. BELL, BA
ICCHLCL, (9 mL) &DIPEA (920 wl)ZpNZ. KA. TFAA (506 wl)ZA0A.
52 ICTIBERIE® L7, KA. DIPEA (230 wl)&TFAA (126 wl)ZMNZ
. EBICTI0NREM Lz, BBFMINHCLKAREM A, ISOLUTE (BiEmEE) 7
T—XtENL—F—FEVTT/7O00A9 2 THEL, BET. BEL L,
BEEVVATINAZ LT NI 57 4 —(Hex/EtOAC) &2 ) AT IV AT L
/0<% 57 14— (Hex/P O0OKRI L—Hex/EtOAc) IC TR L. (2R)-4-[2-
s00-3-2-7)0407x/F2)-6-= a7z V]-2-{[XFIL(KY T
FOTFEFIVITI/IAFILIERS Y U-1-AII KRB tert-T FJL (606 mg
VEBEHE LTHE,
BEHI125

DUBAY DL (0.7 9) &K@ mL)ITAD LKBERE (2R)-4-[2-7 0 E-
-2-onAp7z/FV)-6-=rO7z=iV]2-{[AFIL(N) 7407
EFIVTIJIAFINIERS T U-1-AIRVBtert-TFIL (0.70 g), b
Do oanFUIVRRAT 4 2(9% ng), /07O ROVER(0.28 g) R
ML (20 nl) DREMICINZ 2o R ETILTVICERE. BB/ S0
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£(49 mg) ZINA. 110CICTBEFEIRI L e, ERF THUDER. EtOACICTH
R, KRUbrinell THEE LTc, BB %Na,S0,IC TEIE, RET. RiEL L
o BBEV)ATNIAT NI ST 14— (Hex/EtOAC) ICTHEH L. (2R)-4-[2-
o 7aE-3-Q2-74A07x/F2)-6-= ka7 2= ]-2-{[ X FIL(
M) Za0F7EFIVT I/ IAFLIERS T V-1-HIIL RV Etert-TFIL
(0.42 9) %157,
[0093] &YiEHI127
AT, (R)-4-[3-(2-voO7z/F¥)-6-=bO-2-(MN) Z)AOXF
W) 7 z=)]2-(E ROF S AFIV)ERS D U-1-AIRVBtert-TFIL (
3.33 9)MCH,CL, (15 mL)BMRICAM HCL/1,4-T A FH Uik (15 mL) &0 A,
ERCHFERER L, RINEEMERETRMEL. {(2R)-4-[3-(2-/ 007
T/FV)-6-ZhO-2-(M)ZNAQXAFIV) T 2 ZIIERS I V-2-1 )L}
X8 J—IL—I18#IE (3.1 9) %57,
[0094] #Y3&5I144
KATF. {(2R)-4-[3-(2-y o7z /FV)-6-=rO-2-(k) Z)LAOX
FIV) T TZIIIERS I V-2 )L} X 4/ —)L—I1BBERIE (2.93 g) &THF (80
mL) DEEWICEEEE S ) UL (770 mg) 2N, ERTIODEIE®R LA, 1H-
R NYTYI==-1-%x4 /=) (1.4 9)&MA. EETIODEHERL %,
NaBH(0Ac), (2 g)Z=mA. ERTI2IFEER Lk, RIGEEWZIKBH THE
%, BAFINaHCO, KR A A, KEEtOACTHEIRL., —EBAa DB L=, KEAE
tOACTHIE L. /BB ANa,SO, TEE L, BET. BfEL. BEEY
DASZNAZL70O% TS574— (Hex/Y OOmRILL/Et0ACc—>2 OORIL
L/MeOH) THEE L. {(2R)-4-[3-(2-/oRp7xz/*¥)-6-=tb@O-2-(h) 7
WAOXAFI)TZTZNI-N-AFIERS T U-2-0 L} x4 J =)L (2.65 g)
=57,
[0095] #Yi&451150
(R)-4-[2-/0O-3-(2-7A07 ./ F2)-6-—bO7 = )L]-2-{[ X
FI(NIINAATEFIVITI/IXAFIIERS D U-1-HI)VLRVBtert-
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[0096]

[0097]

TFI (603 mg) &CHLCL(6 mL) DIREWIC, KB, M HCL/1,4-PF FH Y
AR A nl)zmx. ERICTHFEER L, PEZRBEREL L, BEICT
HF(12 mL) ZI0Z. E ZICH-RYYV MY TV —)b-1-4 % / —)L (230 mg),
HEREF ') D L (130 mg) B TUNaBH(0Ac), (330 mg) ZhNA. =RICTIRREER
# L7, 88FINaHCO KB Z M A . JRERE (Y O ORIV L /MeOH) ICTHIH L
. BB EMgS0ICTEIE L, RET. R¥EL. HBEEZZVATINAZ LY
A< N5 74— (/00K L/MeOH) ICTHRERE, BohiMEES Y HY
WASLAT N2 74— (/00K L/EOA)ICTHEAE L. N-({(2R)-4-
[2-700-3-2-7 0407 /FY)-6-ZbOT T ZNI-1-XFIERSY
V2= I AFIV)-2,2,2-R) Z)AO-N-XFILTE M7 IR (415 mg) %=
EFE LTHExE,.
£35451158

KAT. {(R)-4-[3-(2-yOO7z/F¥)-6-=bO-2-(h) 7)bAOX
FI)TZZWIN-XFILERSZ I U-2-4 )L} X% J —)L (2.65 g) &DIPEA (
2.4 mL)DCHLCL, (60 mL)BRICA 4 >V 2RV EREKY(1.74 o) &N A, A
KHT. 1BEER Lz, X9V RIVRVEREKY) (440 mg) &Nz, BERHE
TICTIREER Lz, RNEEYME 7 OOKRILVLRVPKTERL, KEEZSD
BEL7/z, KBZ7DOORIALTHEL., HE-EHE%NaS0, TRE L, B
ETRAEL. X9 RNKRVEE{(2R)-4-[3-(2-/ 007z / F¥)-6-= kO~
-(MUZNFAOXFIV) 7 T2 ]-1-AFIERZTU-2-1 L} A FI (3.1
8 9) %187,
BE11164

T9NAIRAYTL (1.7 9)& A5V ZIVKRVEE{(2R)-4-[3-(2-/ OO
72z /F%V)-6-=bO-2-(M) 70 AOXFIL) 7 22V 1-AFIERSY
V-2-A YA F I (3.18 g) RUNMP (60 mL) DEESHICHNZ. 50CICTI128%
BRI Lz, KABTICT, SBANHCLKAR, EtOACKRUKEMA., KEZZ QD
B L7, KBEEtOACICTHIH L. S/ BB ENaSOIlTEE L, RE
TREL. BEE )AL oO% TS5 7T 4 —(Hex/EtOA) ICTHRRE L., 2-
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{@R)-4-[3-(2-/ Oz /Fv)-6-—rO-2-(NYZiAOAFI) T T
ZWIN-AXAFIERS T U-2-A L} A FIL)-TH-4 V4 > K—=)L-1,3(2H)->
v (1.8 9)&1B1,

[0098] HEHI171

[0099]

AT, {BS)-3-7)iA40O-1-[3-2-7 407/ F)-6-= hO-2-(k
DI2NAOQAFIV)ZZZINIERY I U-3-1 L} A% /=)L (1.9 g) DCH,LCL,
(38 ML)AMRIC A & ¥ R RV EEEKY) (920 mg) &DIPEA (1.1 mL)%&p0Z. 1
BEEIE L/ce KEMA. ISOLUTE (B5mEE) 7 = —X /XL —49—%HW
T/AO0RVALATHEL, BET. BiELEL, B85NAEEONMP (19 nL)iA
WBICTINAZIRA) T L(1.2 9)%MA. 60CICTHREIRER L, 1200
THB®R. 205BEH L, 7914 KRAY) D 4(800 mg) &INZ. 100°CIC
TIBRHE#R L, K&brineZlX. EtOAcIC THiE L. BHLE %Na,S0,C T
EBRL, RET. BiEL. BEBEE>Y ATV AZLOTMNTS57 14 —(He
x/EtOACHICTHREE L., 2-({(39)-3-7/)4O-1-[3-(2-7/407x/F)-6
~ZhA-2-(MY)Z0A0XFL) 7 2 Z)VIERY D 2=-3-1 L} X FI)L)-1H-
AVAY R=-1,3@H)-TvF> (1.2 9) 5B E LTEL,

BERBNT3

TITVERKT. KAT. 24V 7aELT7YIALREFSL—b (0.6
mL) #%(8S,8aR)-2-[3-(2-7)4O 7/ F¥)-6-=hrO-2-(kY 740
AFNV)7zz)L]IF e RoEoall, 2-al€S5 Y v-8-F—JL (0.886 g)
. THF (13.5 nL) . REEE (0.245 9) BLTKY Tz =ZIWKZRT 14 (0.
792 g) OEABRICINA. ERICTORREHEER LA, RIVRERERTEL
EREEV)ATNVAS LAY NI ST 14— (Hex/EtOAc) ICTHHEL. &
EEB(8R,8aR)-2-[3-(2-7 /A0 7/ F)-6-=h0O-2-(hY Z)LAO X
FL)7zZ)1Av4e koo, 2-alES Y U-8-( L EEICETRE
¥ (1.648 9) %157,

[0100] &EH1174

REEA ) DL (1,396 g9) ARLEEM(8R,8aR)-2-[3-(2-7.A07 ./ F
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[0101]

[0102]

V)-6-=—ha-2-(hM) 740X FI)7z=)V]1A 2 ROoEOOlT, 2-a]
ESTv-8-1 L EZICSUCEAY (1.648 g) HSLUMeOH (20 mL) DEERA
RICMA., ERICTORHEE®R LA, RIGEERZEZM4 MNEAL. BREZR
[EidfE L, BRAICKEMZ, EtOACICTHIH L7, BB Abrinell Tk
L. NaSOICTEIE. BET. BiELE, BBEE VALV AS LAY
57 4 — (Hex/EtOAc) (ICTHESIL. (8R,8aR)-2-[3-(2-7).4O7 /%)
-6-= ~rO-2-(hY 740X FIV) 721404 koEOonll, 2-alE
STUv-8-F—J (0.631 g9) #EEE LTHEL,
BEBINTS
TILIVEERKT. KAT. Y4V 7FaL7YyIalLREF>L—b (0.6
2 mk) % (8S,8a8)-2-[3-(2-7a4O7x/F2)-6-=hrO-2-(N)T7)F
OXFL)7zz)]4As4RoEnoOll, 2-alE5 Y 0-8-F—JL (0.922 g
). THF (15 mL) . 294K (0.322 g9) BLPKI)TZZNWVKRRT 4V
(0.824 g) DEABARICIZ. BRICT2EEERER L, RINREKISE
X, EtOAcICTHIE L7z, BB %= B L. KEBZEtOACICTHIH., HHEHE
MeBAbrinell THkiE L, BHBANaSOICTEEL, BET. BiEL L.
BEESYATNAS LA NI ST 14— (Hex/EtOAc) ICTHHE L. 2-{(
8R,8aS)-2-[3-(2-7)N4B 7/ F¥)-6-= bO-2-(M) TN FOXFI)T

3RH)-I AV EFICEUREY (1.480 9) %57,
SERIT9

HATU (0.96 g) &= 1-{(3S)-1-[3-(2-7/i4O7 ./ F)-6-=rO-2-(~ V)
A OAFIV)ZZZNIERY D U-3-A L} XS VT IY (0.70 9), XAk
F 2 BEF£(0.18 g), DIPEA (0.62 mL) XTDMF (10 ml) DBREMICINZ. =R
ICTI6RFEEH Lz, KEMMA. EtOAcIC T3 L7z, HE/=BHE %Na,S
0ICTEIEL, RET. BREL . BAZL I ATNLIOT T ST 4 —(Hex
JEtOACHICTHRE L. N-({(8S)-1-[3-(2-7 x0T/ F2)-6-= hO-2-(
M)A OXFN)TZZIVIERY D U-3-A L} X FIV)-2-A hF T H
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K7 R (@7@ 9)5:?%7\20

[0103] H:E41180

[0104]

[0105]

[0106]

KT, R UTHREEAR(IM THREER, 3 mL) ZN-({(3S)-1-[3-(2-7/)L# O
7z /F%Y)-6-=bO-2-(M) 7)AOXFIL) 722V ]IER) D U-3-1 )L
JXFI)-2-X RF T M7 I R0.50 ) RUTHF (10 nl) DEEHICK -
Y &Mz, ERICT2HEFER L, X8/ —NILTRBERELEIE. BE
T BBEL. N-({(3)-1-[3-(2-7/407xz/F¥)-6-=kO-2-(M) 7L
FZAXFIV) T ZZNIERY T U-3-A )L} AFIV)-2-X NFLTHV-1-T X
v (0.30 9) &R/, THUEDRREIFETIC, RRISICAW,

435151181

2-({(38)-3-7A0-1-[3-(2-7)407 ./ F2)-6-=hO-2-(k) 7
WAOQAF) 72 ZINIERY I V-3~ L} A FI)-TH-4 V4 > K—)L-1,3
(2H)-U > (1.2 g) EMeOH (12 mL) DEEMICE RS YV —KFH (520
L)&mx. 60°CICTIBREEI Lz, KEMA. ISOLUTE (BFmEE) 7 2 —X
ERXL—4—z2BAVWT/7O00KRILLTHEL, BET. BHELL BEEZY
DAZNAS LA NI ST 4—(/O0KRILL/MeOH) ICTHERL, 1-{(3R
)-3-7A0-1-[3-(2-7)4a7c/FV)-6-= hO-2-(MY Z)LA0OXF
WIZTZN]IERY T U-3-A NI AF VT IV (270 mg) %157,

5151186
1-{3R)-3-7)#0O-1-[3-2-74O07x/F)-6-=+O-2-(F) 7L
FAXFIV) T ZI]IERY I U-3-4 )L} X &7 X (270 mg) DDMF (2.7
mL)BRIC, ZEREEY -tert-7 FJL (270 mg) &DIPEA (210 pwlL)ZMNA. =
SBICTIBSEIE® U, KEMA, EtOACICT2EHE L. HtE/=BE#E%brin
el TH . NaSOUcTEIE Lz, RET. RFEL. BEZL U HTILAT L
A< b5 74— (Hex/EtOAc) ICTHRE L. ({(BR)-3-7 b4 O-1-[3-(2-7
AO 7z /FV)-6-ZhO-2-(RY ZIAOAFL) T ZNIERY V-
3-AIWIAFI) AN VEBtert-TF I (310 mg) %15 7=,
35451193



WO 2022/114164 51 PCT/JP2021/043540

[0107]

[0108]

B RSTv—KY (0.8 nl) Z2-({(2R)-4-[3-(2-y OO 7 =/ F¥)-6-
—ZhA-2-(MY70F0XAFIV) 722V 1-XFIVERSZ T V-2 )L} A F
W)-TH-A4 V4> R—=JL-1,3Q2H)-T# > (1.8 g) RTMeOH (20 nL) DEEY
ICINA. 60 CICT2HRIEIR Lz, ERETHAR. TBAMERERIL. 2K
ERMET. BRE L, BRASDMF (40 mL) X UDIPEA (1.6 nL) DEEWICZK
B -tert-7FIL (2 9)&EMA. FRICTIEEFEH Lz, KRUELOAcHE AN
Z.KBEOB LU, KEAEEtOACICTHIHE L., HE/-BHE %Na,S0,IC TH
B’LUE, BET. BHEL. BEZ>UAS/NLo0O% 757 14— (Hex/EtOAc)
ICTHRE L. ({(29)-4-[3-(2-7o00 7z /FY)-6-=bO-2-(hY 740
AFIV)TTZNI-1-AFIVERS T U-2-4 JU} A FIV) BILINE VB tert-7
FIL (1.60 9) =57,
£35151201

NaBH(0Ac);(762 mg) ZN-({(2R)-4-[3-7 O E-6-= h@O-2-(h ) Z)LA O X
FI) T TZIIWIERS T V-2 )L} X FIV)-2,2,2- ) T VA B-N-XFILTF
N7 N—ERIE (1.27 9), BFEES MY DL (295 mg), TH-RVYV KDY T
J—Ib-1-X% J —)l (536 mg) RUTHF (25.4 mL) DEE&WICINZX, ERICT
1685 MER# L /2, BEFINaHCO AR Z M A, EIRICTI09R# L/, EtOAcK
WKEMA, KBEDEE L=, KEBEEtOACIC THIE., HE/-BEEBE KRV
brinell T L7z, Na,SOC TRZIRE. JRIET. Bfe L7, TEEZZ VAT
A< M5 7 4 —(Hex/EtOAc) ICTHEE L. N-({(2R)-4-[3-7OE-6-= b
O-2-(M) 700X FIV) T T ZIV]-1-XFIERS I U-2-4 )L} X FIL)-
2,2,2-MN) 7 AO-N-AFIF7EITIR (1.40 ) 2Bk & L TRE,
HEH1210

REEH U D L (700 mg) ZN-({(2R)-4-[3-TOE-6-=rO-2-( N 7 F
AXAFIV) T ZNWNIN-AFIVERS T -2 L} A FIV)-2,2,2-) 7)LF
O-N-XFLF7ERFPIR (1.0 g). MeOH (10 mL) RUK (3.4 mL) DEEH
ICINA. 50°CICT2RRIIERE L, BRICKUSHE. RIFINHCUKAREZMA. 5
NEFER L, 70RFRIVLEKEMZ, ISOLUTE (B8FEE) 7 2 —X /X
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[0109]

[0110]

L—4—%&BAWTHE Lk, NaSOIcTEEL, BET. BELL, BEATH
F (10 mL) IS, ZREEY -tert-7FJL (530 mg) RUTEA (420 ul)%
MA. ERICTICHRFEER Lz, EtOACKRUKEZMA, KEEZDEE L, KE
EtOACIC THhH, HHE7/-BHEEAbrineTHE%E L7z, Na,S0, TE 1%, RET
CBRELE, BEEYYASNLIAT NI ST 4 —(Hex/Et0AC) ICTHESL L,
({(2R)-4-[3-7 R E-6-= hO-2-(FY TNABXFIL) 72 ZIV]-1-XFIL
ERSITU-2-A WA FIL)(AFIV) BILINT VEtert-TFIL (720 mg) %15
T=o
SEHI211

Pd(PPh;), (110 mg) & ({(2R)-4-[3-7OE-6-= b O-2-(MY Z)A O XFI
Y7 I ZNIN-XFIERST I Y-2-4 L} X FIL) (X FIV) HIL/INE VERtert-
TFIL (490 mg). 1->o/ORYFZIIROVEE (130 mg), REEHY DL (2
60 mg). 1,4-TAFH> (10 L) RVK (1 mL)DBEEMICMZ., <4207
T—7RET. 120CICT2H5EIER Lz, ERICKASHER. Et0OACRUKEMA
. BORE L, KEZDREL., KBEEtOACICTHIH Lz, HHE/-BRE
KK Ubrinell THHE. NaSO, THEIE L2, RET. BFEL. HEEZY D
Foav TS5 74— (Hex/EtOA)ICTHEE L. ({(2R)-4-[3-(> v ORY
F-1-To-1-4)L)-6-= bO-2-(M) 7NFOAFI) T2 ZIIL]-1-XFILE
RSTV=2-A LI AFIV) (A FI)BIVNE VB tert-TFIL (420 mg) %157
BiEf1214

TFA (15 mL) %#4-[3-(>2O7FIAF2)-6-=hO-2-(h) 740X
FIV) 7 2 ZIII--(FFH-2-1 IL)-TH-ES V=)L (2.594 g) &L UVCH,LL
. (30 mL) DBEBEICIA. BRICTC2KFEHFER L, RIGRERBET.
BRE L. BB ICRIFINaHCO KB Z M A, CHC LI T2 L7, #HtE 78
B7aNa,SO,IC TR LT RET. iRMEL. VATV AZLIOTNTSD
14 — (Hex/EtOAc) ICTHEH L. 4-[3- (/O 7FIAF2)-6-= ~hO-2-(k
DA OAFIV) T 2 ZIIV]I-H-ES YV =)L (1.907 9) Z#EFE LTHEL,
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[0111] &EHI215
kBBt D L (1,254 g) &4-[3-(> /0 7FNAFF2)-6-=~O-2-(~Y)
TNFAOAFIV)TZ7 2 ZIL]-TH-ES Y =)L (0.840 g) . 3-7OETOEINL)
HAIVIRT ViEgtert-TFIL (0.732 g) BLUDMF (14 nl) DREBRICMA
. ERICTIEER L, RISKRAZKISEE, EtOACICT2ERE L, 1
T-EMEEKE L Ubrinell THE L. Na,S0,lTEIE L7z, BIET. BHEL
EEBEEV)ATNAZ LAY NI ST 14— (Hex/EtOAc) ICTHEL. (3
-4-3-( a7 FNAFV)-6-=bO-2-(MY7AQXFI) 7 =]
H-ES YV —=I-1-4 L} 7OEI) I/ VEtert-T FIL (0.831 g) %@
w&LTHEE,
[0112] 451216
TIVIVFEERKT. KT, KREF MY DL (55%F 1 IIL984Ek, 0.019
9) & {(8R,8a8)-2-[3-(2-7/)AO 7z /F>)-6-=bO-2-(hY 70O
XFIV)7z=N]1A o4 ROEOOll, 2-al€5 Y V-8-4 )L} BIL/NS Vg
tert-7F )L (0.200 g) HLUDMF (2.5 mL) DEESBRICMA. KATICT
ANEER L, RIGEERICIKAT, I AFIIL (35 ul) 2MA. =
SBICTITRERR Lle, RIGRZKISEE, EtOAcICTHIH L., AREZKS
LTbrinell THE L. NaSOICTHEIE L2, RET. BFEL. HEEZY D
FIWAZL98%MTS574— (Hex/EtOAc) ICTHE L. {(8R,8aS)-2-[3-(
2-7)FA07x/FV)-6-=bhO-2-(MU7NAOXFIV) T ZN]IFIH
EroOEOQl, 2-alE5 T 2-8-A1 L XA FIV) BIVIST ViEgtert-TFIL (0
31 9) =8,
[0113] SYisI222
5-A FI-H-ES YV —IL-3-HILKRVEBTF I (841 mg) DMeCN (20 mL)&
BICKEEtE> DL (1.78 g)&MA. BRTIOSEE® L, 3,46-hY o0
OEYSYY (1 9)&NA. BRTFEER LA, RINEEYAELOACTH
MU, 54 NEBICIYRBYMERE L., BREBETREL., BE%
YYAFNASLYAT NI ST 14— (EtOAc/Hex/ V7 O ORIV L) THREE L.
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[0114]

[0115]

[0116]

1-(3,6-r/00E) T V-4-A JL)-5-A FII-H-ES V= )L-3-HILKRVEE
ITFIIL (1.37 9) =@k & LTHEL,
5151225

1-3,6-¥y O ¥ U-4-A JL)-5-XA FI-H-ES YV —)L-3-HhILRV
BT FIJL (1.37 g)DTHF/ELOH (1/1, 30 mL)BMKRICTEA (1.3 mL) BL VRS
VO L-EMERRIFL YT I EEMKR3.5-6.5% Pd, 137 mg) ZNx. K
RERST. BRTMWEHER L, 541 MERICLYTAMEREL, B
RERBETRGEL TERERSL, N2/ 00FRILAEKTERERE. ZB%
DEELTc, KEZ/OORILTHE L, HE7-EHBE %NS, TR L%
CBET. BRELL, BEEYYASNLAS LSOO NI ST 4 —(EtOAC/ D
OORILL)TREL, 5-XAFIL-1-(EY I V-4-14JL)-H-EF YV —I)L-3-
ANKRVBEITFIL (521 mg) £EE & LTHEE,
35151228

KAT. -AFI-1-(EY I U-4-4 JL)-H-ES YV —IL-3-HILRVEBT
FIL (521 mg) ®OTHF/ELOH (1/1, 30 mL) DEEMIC. 1 M KE&{EF RYU ™
LKE®R (10 mL)ZmMA. RINEEMEZZERTIFERE L, KpT. 1M
188 (10 nL)ZMMA /2%, BETRME L, BONCEEEZKTHRL.
HUBEGEEZEBER. BERET 2 ET-AFIL-1-(EY YT v-4-1)L)-1H
~ES YV —I-3-AINRVEE (395 mg) ZE K E L THLE,
551231

I XFIL(124 wL)EN-2 2O 7AEL-2,2,2- Y Z7)LFO-N-({(2R)
-4-[3-(2-7 #0727/ F2)-6-=bO-2-(MN) Z)A0XAFI) 7 T =)V]
ERSITV-2-4 W} AFI) 7 b7 X R—1EEE1E (390 mg), DIPEA (342 ul
)R UDMF (4 mL) DEEWICI A, EIRICTIGERREIER Lz, EtOACKR UK %
mza. KE#x=DB L7z, KE%ZEtOACII THIH, HE/-BHE% KK Ubrine
ICTHEER NaSOIC TR IR LT, BIET. i=MEL. BEZ U AL s0O% b
757 4 —(Hex/EtOAC) ICTHEEL L. N-> /O 7OEl-2,2,2-M) 74 0O-
N-({(2R)-4-[3-(2-7 407/ F2)-6-=~hO-2-(~) Z)AOXFI)

Iz
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[0117]

[0118]

[0119]

TIZNWNI-AFIVERSZ T U-2-4 LI A FIV) 7T K (143 mg) 215
1=
BiE11232

{(2R)-4-[3-(2-7)a40n7x/F2)-6-= h@A-2-(K) TILFOXFI)
TIZNW]I-T-AFIVERST I U-2-AJL} A FIL) (A FIL) AIVINT VEStert-
TFIL 3.4 QD1,4-TFFH> (50 mL)EHKIC, NHCL (3.36 g)DAK(25 m
LYBREMA %, KA. mEAMR (411 g9) &M, =RICTIFHEER
L7z RINEEMEEOACHE L UVKTHRLEZE., 254 3B LE, 2RO
DRBIEEITV. KBEELOACICTHIE L. HrE /- BHE £Na,S0, THIR L 12
o WETEMEL., {(2R)-4-[6-7X/-3-2-7 /A7 /F)-2-(h) 7
WAOXFI)TZZNI--AFINERS S U-2-A L} X F L) (A FI) A
NI VEgtert-TF I (3.32 9) &/,
35451293

FEAMER (550 mg) %= ({(2R)-4-[3-(> o/ ORY & -1-T-1-1 JL)-6-= b
A-2-(R) ZLAOXFI) Tz NI 1-XFIERS T U-2-4 L} A FIL)(
AFIL)AIVINT VEtert-TFIU (420 mg), NH,CL (450 mg), 1,4-T 7 F4
v (4.2 ml)RK (1.7 nL)OREWICNAZ. ERICTIREFE®R LA, 70
ORIV LTHIRL. ISOLUTE (BEFFEE) 7 21— Xt/ L —49—2RWVWTKE
HOBELTc, BREBANaSO, T L., BET. BMELZ, EE%AMOH (8.4
mL) (AR S . 10% Pd/C (50%=7K, 180 mg) ZiNA. KFEFEITGKE)
. ERICTOEER Lz, MaWatZ4 b2BICKYRELEE. BET
. =WE L7z, FREZMeOH (8.4 nl)ITAMEIH, 10% Pd/C (50%=7K, 360 mg)
A, KRFBEKTGRE). BRICTIHEBER LE, AEWEES4 b
HBICKYBRELLER. BET. BiELi,. BEZ> VAL IO NS
74— (/0aRILL/MOH) THRE L, ({((R)-4-[6-7X/-3->/ARVF
W=2-(M)TNFAXFIV) T I ]-1-AFIERS T U-2-4 L} A FIL)(
XFIL)AININT VEgtert-TFIL (320 mg) =Bk & L TR,
H35151294



WO 2022/114164 56 PCT/JP2021/043540

[0120]

[0121]

{(2R)-4-[6-7 X /-3-(2-7)AO7x/ F)-2-(N) 74O XFI)
TIZNIN-AFIVERS I U-2-1 L} A FIV) (A FIL) BN VEStert-
TFI (.22 g9). 1-(EVF I V-4-A4JL)-H-EZV—)L-3-AILKRVEE (1.
43 g), DIPEA (3.3 mL) R ODMF (50 mL) DEAMIICHATU (3.58 9) & INX /=,
RIGEEWZ50CICTI2REREE L, BRI THRDER. RIBSREMIC/ O
ARIVLROKENA, KEZDBE Lz, KEZ 7 OORILALAICTHE. #
T EBEENSO, TEHIBE L., BETRBELAL, BEEZ YAV AZ L0
T MTZT74— (/OARIL/MOH) THERL. ({(2R)-4-[3-(2-74 07
T/ FV)-6-{[1-(EVF T U-4-1 JL)-TH-ES YV —)L-3-hINKRZJ]IT7 X
1-2-(R) A A FIV) T 2 ZIV]-1-AFIVERS T -2-4 )L} A FIV) (
AFIV)BIINT Vgtert-TFIL (4.35 9) 515/,

15151403

REEH ') D £1(0.24 g) &K (2 mL) ITED L 72 KAKZN-{3-2 0 O-2-[(3R)
SB3-({IG4-IXMFL T oIV AFIINY 20 AOTEFIVL)T I /X
FI)A-AFIERS T V-1-AJV]-4-Q2-O)A0T7 /) F)T T2 =I)L}-1-
(2,2-Y 740X FI)-H-ES YV —IL-3-HIKRFL T I K (0.27 g) RUM
eOH (10 mL) DEEMICIN A, ERICTIGEEEER L, RET. BEL. Et
OACIC THRR. KICTIEHEE Lz, BB AN SIS TR L. BET. R¥E
Lo BBZZYATNLIOT NI 57 14— (CHLL/MeOH) IC TR L. N-{3-
200-2-[(38)-3-({[(3,4-TY A MX> T T ZIV) A FINIT I/} AFI)-4-
AFIERSTU-1-A)]-4-2-7)A07/F2)7 2 Z)}-1-(2,2-Y
A OTFI)-TH-ESYV—)L-3-hIRE>F7I K (0.16 9) 2#EF& LT
5.

HEH1404

TFA (1 mL) Z(2R)-2-{[XAFI(N) TNAQTEFIV) 7 I /IXAFIL}-4-
[3-7x/F%o-6-{[2-(EVH L V-4-1))-1,3-FFH TV —IL-4-HI K=
WIZZ/}-2-(MN) 20 ABAFI) T ZIIVIERS T U-1-HILKRVBtert
-TFI (0.414 g) BIVCHCL, (2 ml) OREBRICINZ. Z3BIC TG



WO 2022/114164 57 PCT/JP2021/043540

[0122]

[0123]

[0124]

B L, RIBRZRET. RiEL. FREICEFNAHCO KRR &M A, CHCL,
ICTHIE Lic, BB ANaSOIC TR L, BIET. BMELL, BEE> YD
TFIWAZL78%8T574— (CHLCL,/MeOH) (TTHEE L. N-{2-[(3R)-3-{[
AFIV(N) AT EFIV)TI/IAFIVIERS T U-1-04)V]-4-T )
FO3-(MNJTNAAXAFIV) 7 2 ZI}-2-(E) FTV-4-4)L)-1,3-F F4
TV —=I-4-HIKRFT I K (0.333 9) #1857,
B43E 151405

NaBH(0Ac); (0.156 g) ZN-{2-[(3R)-3-{[XFI(NYTINAOTEFIL)T
TIIAFNIERS D U-1-AV]-4-7 2/ F-3-(MY 740X FIV) D
ToII2-(E) F D=4 ))-1,3-F XY TV —I-4-HILRFIT IR (
0.318 g) . CHCLl, (5 mL) BLUITRHRILTILTE RKAKR (0.2 nL) DE
BEAERICIN A, ERICT2FEER L, RISHEEBIFINaHCO,KARICIEE, C
HCLIC THA L e, BB AN SO TER L., BET. BiELL, BREEY
DATNAS LA TS5 T 14— (EtOAc/MeOH) (CTHEEL. N-{2-[(3R)-
A FI-B3-A[AFIL(MN) ZUNAQTEFIVIT I/ IAFIVIERSZ D V-1-
ANI-4-T 2/ F2-3-(MUTAOXFL) 7z ZA}-2-(EY T V-4-4
W)=, 3-FFH TV —I-4-HIREST IR (0.287 g9) %15/,

EERICRUAEEROEERZEBRICL T, RRBRAICTTIEEYESR
EL, Tk, JSREHILEMOBEERIRS I, BEREMMLEYORIE
ERCYBRIEFENT -9 EREICRT, Ihbid, EEROEEHDOEERE
 RUEEBICE>TERETHDIHFE XBEIhoDEEEAWVWS I EICL
Y, BHICEET DI ENTES,
E BT

TFA (330 wl)#% ({(39)-1-[6-{[1-(2,2-Y 74O FI)-H-ESYV =)
=3-ANKRZNIT I /}-3-(2-7)A07c/F2)-2-(MN) 2AOXFI)
TToNIERY T U-3-A I AFIV) AN VBB tert-T F I (275 mg) KR
UCHLCL, (3 mL)DEEYICINA. ERICTIGEREHER Lz, BETBMEL.
BEICEEAE (7 00KV L/MeOH) R UEIFINaHCO K BRE M A, BE%



WO 2022/114164 58 PCT/JP2021/043540

[0125]

[0126]

DEEL. NaSOUcTEIBE L, BETREL, BEEZ>YATLIAOT NS
74— (Z700OKRINL/MOH/TYEZTKICTHRELE, BONHEEEL
Ac (3 mL)ITEREE . 4M HCL/EtOACE/R (500 wl)Z=MA. ZERICTIONE
Bl BET. BEL. BEE24Y OELI—FTIICTEIERTRSER
CBETEE L. N-{2-[(3S)-3- (7 I/ A FIL)ER) I V-1-4)L]-4-(2-7
WAO7x/FV)-3-(MNY7)A0XFIL)T7z=)}-1-(2,2-Y7)b40x
FI)-H-ES YV —I-3-HIRF¥> 73 R—IEERRIE (210 mg) ZEE & L TR
T=o
= af522

REBAH ) DL (78 mg) #N-[4-(2-7)AO 7 =/ F)-2-[(3R)-4-X F )L -
BHAAFN(N) 7040 T7EFILIT I /IAFLIERS T V-1-14JL]-3-(
M)A XAFIV) 7 2=V ]2-(EY ST V-4 )V)-1,3-FFH T/ =)
-4-ALRFST IR (190 mg), 7K (630 wl)KRUMeOH (2 mL) DEAYIICHN
Z. BRICT2HEE®R L, K. SERNHLUKARKR T OORILLEMA,
KEBEDEE L, KBEZESBE(/ OOMRIILL/MOH)ICTHH, fit/-ai
B&NaSOIC TRztE L7, MIET. iRiEL. BEZ> Y AL I/OT RIS T
+— (ORI L/MOH/ TV EZTK)ICTHEE L, B5NYEEELOAC
(2 mL)ICBAE S, 4M HCL/EtOACIAIR (350 wl)ZMNA. ERICTI0ONE®R
L7ze RET. BHEL. BEEZIVIFINI—FILICTES. BREDD &84
Lo N-[4-(2-70407 2/ F2)-2-{(38)~4- A FIL-3-[(X FIT I /) *
FNIERS D U-1-4)L}-3-(M) D40 XA FIV) 7z =)L]-2-(E)FT v
A=A V)1, 3-F XY TV —=I-4-HIRF> T I R=EM]IE (131 mg) ZE &
ELTHEL
E 6129

KAT. TFA (10 nL) %= ({(2R)-4-[3-(2-7 407 = / F2)-6-{[1-(EY
FIU-4-A)-TH-ES YV —I-3-BIRZIIFT I /}-2-(KNY 74O XF
W) 7T 1-AFIERS D U=2-A JL} X FIL) (A FIV) AILINT ViBter
t=7FI (4.3 9) RUCH,CL, (40 mL) DIREWICINZ. Z=RICTARFEHESE L
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[0127]

[0128]

foo RINRZRBERMEL. BABICK. 700K LKRUNAHCO 2N X IBEM &
Lo 9A— b TORBEEITWV. KEBEZ/OOKRILLICTHE, #ftk
BHEENaSO, TR L. RETRMELL, BEBEZY )AL AZL7OT
TS5 74— (/O0OKRINL/MOH/ 7Y EZTK)THEE L, B5NAETEIL
7 7 Z%&Et0Ac/HexIZT T L. N-[4-(2-7 )4 07 =/ F)-2-{(35)-4- X
FN-3-[(XAFITI/)AFNIERSZ T U-1-4)L}-3-(N) T4 O X FIL
Y7z NI-1-(E) T U-4-A )L)-TH-ES YV —JL-3-hILRF ST I K (2.
62 9) &ZEHE LTHL,
5186

REEHY) DL (68 mg) ZN-{3-/OO-4-(2-7)L4 07/ F)-2-[(3R)-
A FIN-B3-{[AFI(N)ZNAATEFVITI/IAFIVIERS D V-1-
ANIZ7 2 ZWI--(EY I V-4 )L)-TH-ES YV —)L-3-HILRF T IR
(159 mg). MeOH (1.5 mL) RT7K (0.5 mL) DEEMIICHNA. 50°CIC T 28RS
Wi L, ROk, REFINHCLKARZ A, SREBE (2 00ORIL L/ MeOH) (C
THIHE L., BREEMISOIC TR L, BETREL. BEESVATILY
OYhNTS74—(ZO00RIL/MOH/ PV EZFKICTHEEL, N-[3-7O
O-4-2-70A07x/ F%2)-2-{(3)-4- X FI-3-L(AFILT I /) XFI]
EXRSIU-1-4 L} 72 ]-1-(EY F T -4 )V)-TH-ES YV —-3-7
WRFLTIR (106 mg) =@k & L TR,
=Ef109

HATU (17.1 mg) B ODMF (100 wl)% ({(3S)-1-[6-7 3 /-3-7 =/ ¥ -2-
(R ZNABXFIV) 72 ZNIERY T U-3-A )L} A FIL) BIL/INT v ter
t=7FI (14.0 mg), 1-(2,2,2-h) 74O FI)-H-ES YV —IL-3-HJ)
RUB (7.3 mg). DIPEA (20.5 wl)%ODMF (600 wl)DES¥ICANA. 50
CTICTRRER L, BUA%. 700KRILLRUKENMA. BHREEDEL
CBETERMEL. FEZLC-MS (FEEK/MeOH) ICTHE L, SOoNEYEE
CHCLl, (250 wL)ICAREIH. AM HCL/1,4-P A FH VAR (250 wl)ZmA
C ERICTIEE®R U, RET. BEL. BEBEICREBRE(/ OORILL/
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[0129]

[0130]

[0131]

MeOH) &% T'EEFINaHCO, KR =N A, BHEZ 2B L. BETEMEL. N-{2-[(
3)-B3-(FX/AFIVER) D U-1-AJV]-4-T 2/ F-3-(~) 7)LF O X
FI) 7 TZIII-1-(2,2,2- 8 ) Z)A O FIV)-H-ES YV —IL-3-HILKRF
SF7IR (6.9 mg) =T,
Ehefl112

Ry ziAOx4 >y 2R VEE (1 al) &#N-{3-4 O00O-2-[(3S)-3-({[(3, 4-
UXARNFOTIZIVAFIVIT I IAFIV)-A-XFILERS DI -1-1 )L ]1-4
—2-70AR T/ FY) 712, 2-Y 7 A AT FIV)-IH-ES Y —
W=3-HAIERFTT IR (0.15 ) RUTFA (1 nl) DEEMICINZ. ERICTI
6EFRE. 60°CIC TARSRIRIE Lz, MEDE &BMEL. HE%S DEHPLCICTH
BIL. N-{2-[(B)-3- (T I/ AFN)4-AFIERSTYV-1-1)L]-3-/ 00O
4-2-7NART7 T/ FV)T7 22N, 2-T 7 NA DI FIV)-TH-ES Y
—-3-ANLKRFITIR Bl mg) 2@k E LTHEL,
ERERI113

NaBH(OAc), (0.064 g) %#N-[4-( o OTFILFF)-2-{2-[2-(XFI T I
I RFIIE) D44 }-3-(MN) ZAnXFIV) 7 2 =)V]-2-(EY
I =4 )V)-1,3-F FH TV —)b-4-HIRFTI K (0.110 g) . CHCL
» 2 mL) BLVIMIRINLTILTE RKAR (81 ul) OREEBRICMA. B
SBICTISERIEM Lk, RIDK%RBMNaHCO,KCAMRICE X, CHLLICTHIE L
o BMBEDBEL. KEBZECHLLICTHEH. HE7/-EHE %Na,S0,IC TEE
Le BET. BEL. BEEZIVAFILVASLIOX NI ST 4— (CHCLL,
/MeOH) ICTHE L. N-[4-(> 70T FLFF2)-2-{2-[2-(FAFIT X /)
IRFIIEYDU-4-A}-3-(MYZIABXFL) 72 =]2-(EYFY
VA=A V)1, 3-F FH TV =I-4-HILRFSTI K (0.098 g) #EEE L
Bk,
Ehef122

80CHE &, N-[4-(2-7 A0 7/ F)-2-{(3S)-4- X FIL-3-[ (XA FIL
TI/IAFNIERS T -1-A)L}-3-(M) 73O AFIV)T7 2 ZI)L]-1-(
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[0132]

[0133]

EY)FIU-4-1)L)-H-ES YV —IL-3-HIKRF T IR (5 g)%&EtOH (50 m
LICABIE., 22IICanyE (1.06 o) RUK (2.5 mL)&mMA. BRICTA
BRFMEIEMF L/c, MMM Z2E L. BETREL. BK(5.50 9)%Fk, B5
nrz@EfF (5.45 g). EtOH (40 ml) R UK (4 ml) DEEMAETOCICTIRE L
BRIC L7tk ERICTUAREIERER L, WwEYE 28 L. RBET. 40CIC
T2EMEEE L. N-[4-2-7)a07x/ F2)-2-{(3S)-4-X FIJL-3-[ (X F
WP I ))AFNIERS D -1-A4)L}-3-(M) TN FBAFI) T = =IV]-1-
(BYSFI V=41 )V)-TH-ES V= -3-DIRF>TIRE/ THVZBIE
(4.36 9) &fE&RE LTHE,
EHef123

70COH &, aANTEE (34 mg) EN-[4-(2-7 )40 7 =/ F)-2-{(3R)-4
“AFI-3-LAFIVT I /) AFIIERS T U-1-4JL}-3-(M ) Z)LA O X
FIV) 7z W] (BYFTU-4-A JL)-TH-ES YV —-3-hIKRFTT I R
(150 mg) R T'EtOH (2 mL) DEEMICIA. K (100ul)ZMMA. ERICT24
BrEESE L, BET. RiEL7&, ZA&ICMeCN (10 mL) ZiNX. Z=IRICT24
FrEESE L, THEWZ 280, WET. &L, N-[4-2-7407x/
F2)-2-{(BR)-4-X FIL-3-[(XAFIT I /) AFIIERS I -1-1)L}-3-(
M)A RAFIV) T2 Z]I-1-(EY ST v-4-4 JL)-TH-ES VY —)L-3-5
WRFOTIRE/) THVZBRIR (165 mg) ZiE&R & L THE.
EEf126

0CHH &, ANTEE (22 mg) ZN-{2-[(3R)-3-(T7 X / A FIV)-3-T %
OERYIV-1-4)L]-4-2-7)A07x/F)-3-(~N) 7)LAOXFIV)
T Z)I1-(BEY) FS -4 )L)-H-ES YV —JL-3-HIRFLT7I R (100
mg) X O'EtOH (1 mL)DEEMICINZ. K (50 wl)ZMNA. ERICT2EHEE
B Lk, TEEFZ L. RETEEL. N-{2-[(3R)-3-(77 X/ X FI)-3
-7)0A0ERYDU-1-4V]1-4-2-A0T7 /) F2)-3-(MN)TA0O
AFIV)T7zZNW}-1-(E)FD -4 JL)-TH-ES YV —)L-3-AIRF> T X
NE/ THVBIE (77 mg) &#E&RE L TR,
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[0134]

[0135]

[0136]

[0137]

FERICRUAEEHOEESZEBKICL T, REBR6ICRTILEMER
ElLl, F. BEMBOIULEMOBEE KRR IC. SEBAUESHORE
ERCYBRIEFENT — 9 2RERT ICRT, bk, LEROERBIORE
FiE RUHEEBICE>STERETHSIHE XEInLDOREERAWVWS I E
L&Y, BRICHETDIENTES,

e, BERFICBEVWT, UTOBSEZRAWVWSZEDH 5,

PEx : SUFIES. Ex : EfEFIES. PSyn: &EFILAMDEESE (PSyniH
DESIE. HEEYD. TOBESEHEFESE T 2LEMERROAE
IC&Y., BT 2ERMZAVWTEHELLIEERT,, BIZIEPSYyni@A 1 TH
ZIEEWITELES 1 DILEMERKROFETEE LA EERKT ) o Syn
: EREGEEMORESE SyEOBESIE. BEZLEMH. TOESEENRE
BIBS T2 EEaMERAKOBTERICLY. HET2ERB/EAVTEELLZ
ExRT, BIZIESYEA 1 THZIEEWITERES 1 DIEEMERKRDAET
BE LA EERKT S) o Str: {FEEN, DAT : ¥EB{EFMT—4, ESI
HEENWICE T B0/2E (14 VLEESL. BrY ORWEEIMHT, &L <IE
[MtNalt) | ESI-:EENHICH T /2B (1 F V{LEESL, BFY OARWZEM
-H]-) . NMR DMSO-d6(400 MHz). # L < I&NMR DMS0-d6(500 MHz) : DMSO-d6H
DH-NRIZE T B> T FILD & {E(ppm), NMR DMSO-d6(400 MHz, 80°C) : DMSO-
dérh, 80CHNETDH-NMRICEH 72 7+ I D & {E(ppm). NMR CDCL,(400 MHz
)e &L < IEZNMR CDCL;(500 MHz) : CDCL,ARMDH-NMRIC BT B 7+ IL D 8 & (pp
m, s:—ER(ARYT ML), d:ZER(ZARY b)), t:ZEH(ART ML)
cmBER (AT MV) | bri@RER (RRI ML) | dd: ZEOZER(R
Y ML),

FRICHTY BN WRY . b EMIRMEEBEXICEEROBNIIAEEEZET S
HEEMETHDIEERT, BERPOHCUL, ZDILEDN—RBIETH
32 &%, HOUKZDILEMA ZIBERIETH D Z &, SHCUX ZDILEMH =
BBIEBETHZ I EETRETNTRT,
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PEX | PSwn DAT

1 1 _

) ) NMR DMSO-d6 (500 MHz): 7.20 {1H, d), 7.28-7.43 {3H,
m), 7.44-7.52 (1H, m), 8.18 (1H, da)

. ) NIR CDOIA (500 MHz): 8.94 (1H, dd), 7.02-7.07 (2H, m).
7.24-7.20 (1H, m), 7.40-7.46 (2H, m), 7.53-7.85 (1H, dd)

4 2 ESl+: 409.0

5 ) NMR DMSO-d6 (500 MHz): 7.11 (1H, ddd), 7.28-7 .55 (4H,
m}, 8.01 (1H, dd)

6 ) NMR DMSO-dB (500 MHz): 7.17 (1H, ddd), 7.30-7 40 (3H,
m). 7.49 (1H, dd), 8.21 (1H, dd)

] ) NMR DMSO-d6 (500 MHz): 7.18 (1H, dd), 7.23-7.28 (2H,

' my, 7.20-7.37 (2H, m), B.16 (1H, dd)

g ) NMR DMSO-d8 (500 MHz): 7.068 (1H. dd), 7.35-7.41 (2H,
my, 7.44-7 51 {1H, m), 7.67-7.72 (1H, m), 8.16 (1H, dd)

9 2 ES}+: 362.0, 364.1

0 ) NMR DMSO-d8 (500 MHz): 7.17-7.28 (2H, m), 7.48-7.54
(1H, m), 7.54-7.62 (1H, m}, 8.17 (1H, d)

» ) NMR DMSO-d6 {500 MHz): 7.06 (1H, dd), 7.28-7.44 (3H,
My, 7.45-7 54 {1H, m), 7.98 (1H, d}

12 2 ESi+ 549.8

13 2 ESt+: 362.5

14 2 .

5 , NMR CDCls {400 MHz): 6.98 (2H, d), 7.15-7.19 {1H, m),
7.33-7.39 (2H, m), 7.74 {1H, dd)

16 16 | ESI+ 467.3
NMR CDCls {400 MHz). 1.48 (SH, s). 3.55-3.56 (2H. m),

17 16 | 4.39-4.42 (2H, m), 4.99 {1H, br s}, 6.62 (1H, 5), 8.81 (1H,
dd). 7.45 (1H, 1), 8.05 (1H, dd), 8.19 (1H, d)
NMR CDCls (400 MHz): 1.48 (9H, s), 1.90-1,96 (2H, m).

18 16 | 214217 (2H, m), 2.88-2.84 (2H, m}, 4.22-4.33 {3H, m),
7.31-7.35 (1H, m), 746 (1H, &), 7.48 (1H, 5), 7.83 {1H, dd)
NMR CDCls (400 MHz): 1.60-1.77 {3H. m), 1.96-2.15 (3H,

18 16 \m), 3.68-3.74 (TH, m), 3.98-4.03 (1H, m), 5.42-5.45 (1H,
m), 7.34 (1H, 1), 7.53 (1H, s}, 7.66 (1H, 8), 7.84 (1H, dd)




WO 2022/114164

[5k5-2]

115 PCT/JP2021/043540

20-1

20

NMR CDCls {400 MHz): 1.00 (3H, s), 1.60-1.69 (3H, m),
3.37-3.43 (1H, m), 3.95-4.20 (4H, m), 4.81 (1H, brs), 6.43
(1M, br 8}, 7.37-7.48 (BH, m), 7.84-7.78 (4H, m}

20-2

20

NMR CDClz (400 MHz): 1.08 (9H, s}, 1.61-1.70 {1H, m),
1.75-1.84 {1H, m), 3.47-3.54 (1H, m), 3.689-3.80 {2H, m).
4.01-4.07 (2H, m), 4.84-4.87 (1H, m). 6.00-8.01 (1H. m),
7.37-7.46 (6H, m), 7.67-7.74 (4H, m)

21

21

ES 1431

22

21

ESi+ 1431

23

23

NMR DMSO-d6 (500 MHz): 1,56-1.81 {6H, m), 1.88-2.01
(2H, m), 5.12-5.17 (1H, m}, 7.51 {1H, d), 8.18 {1H, dd)

24

23

ESi+ 328.2

25

23

NMR DMSO-d8 (500 MHz) 1.57-1.72 {1H, m), 1.76-1.88
{14, m), 2.01-2.14 (2H, ny, 2.41-2.51 {2H, m), 4.00-8.02
{1H. m), 7.31 (14, d}, 817 {1H, &)

26

23

27

23

NMR CDCI3 {400 MHz): 0.91-0.94 (4H, m), 1.45 (9H, s),
3.51-3.55 (2H, m), 3.93-4.02 (3H, m), 4.98 (1H, br s}, 6.73-
6.74 {(1H, m), 6.81 (1H, d), .91 (1H, dd), 7.26-7.30 (1H,
m), 7.51 (1H, d), 7.94 (1H, d)

28

NMR CDCI3 (400 MHz): 1.48 (OH, s}, 1.74-1.81 {IH, m),
1.86-2.05 (14, m), 2.27-2.32 (@H, m), 2.51-2.87 (2H, m},
3.54-3.55 (2H. m}), 4.38-4.41 (2H, m), 4.81-4.88 {1H, m),
5.02 (1H, br s}, 8.58 (1H, 5}, 6.80 (1H, dd}, 6.97 (1H, d),
8.01 {(1H, d), 8.15 (1H, o)

28

23

NMR CDCI3 (400 MMz} 0.94-0.97 (4H, m), 1.47 (8H. s),
3.55-3.56 (2H, m), 3.97-4.00 (1H, m), 4.40 {2H, 1), 5.02
{(1H, br s}, B.B0 (1H, ), 6.80 (1H, dd), 7.58 (1H, d), 8.08
(1H, d), 8.16 (1H, d)

30

23

NMR CDCI3 {400 MHz): 1.48 (§H, s}, 1.72-1.78 (1H, m),
1.91-1.96 (3H, m), 2.14-2.18 (2H, m), 2.25-2.30 {2H, m),
2.48-2.52 (2H, m), 2.90-2.82 (2H, m), 4.25-4.28 {3H, m),
4.78-4.82 (1H, m}, 6.89 {1H, d), 7.41 (1H, §), 7.44 {1H, 5,
7.78 (1H, dj
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NMR CDCla (400 MHz): 0.86-0.93 {4H. m), 147 (8H, s},

31 23 1.20-1.87 (2H, m), 213217 (2H, m), 2.88-2.84 {2H, m),
3.81-3.84 {1H, m), 4.13-4.28 (3H, m}, 740 (IH, 5}, 743
(1M, 8), 748 (1H, d), 7.84 {1H, &)
NMR CDCls (400 MHz): 1.58-1.81 (4H, m), 1.80-2.32 (6H,

1 23 m}, 2.48-2.55 {2H, m), 3.87-3.73 {1H, m), 3.28-4.03 {1H,
m), 4.76-4.83 {1H, m}, 543 (1H, dd}, 8.88 {1H, d), 7.4¢
{1H, 5), 7.60 {1H, 8), 7.80 {1H, d)

33 33 EBf+ 221.2

34 34 E5i+: 334.3

35 34 ESi+: 334.3

36 36 ESi+ 244.2

37 38 ESi+ 244.2

38 a8 NMR DMSO-dE (500 MMzh 7.33-741 (3K, m), 7.41-7.47
{1+, m), 7.51-7.82 (24, m), 8.51 (1H, dd)

39 39 ESi+: 543.4

40 38 ESiv: 496.3

41 38 ESie 488.3

42 ag ESie: 4603

43 39 ESt+ 543 4

44 39 ESt+ 484 4

45 38 ESt+: 5523, 554.3

48 38 E&i+ 536.4

47 38 ESt+: 514.3

48 38 ESi+: 538.2

49 38 ESi+ 5522, 554.2

50 38 ESi+: 554.3,558.2

51 38 ESI+ 4842

52 38 ESi+ 4153

53 38 ESi+: 488.3

84 38 ESh: 8203, 522.3

58 38 EQH: 512.4

56 39 E3i+: 520.3

57 39 EQi+; 554.3, §56.3

58 38 ESI+; 543 4
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59 39 | ESh+ 856.3

80 60 | ESI+: 508.1

B1 33 | ESK: 4883

B2 33 | ESI+ 504.2, 508.2

63 35 | ESi+ 538.2

84 39 | ESi+: 538.2

65 39 | ESI+: 5543

&6 39 | ESI+:497.2

&7 39 | ESi+ 5320

88 39 | ESi+: 4261

89 39 | ESi: 4243
NMR CDCl {400 MHz): 1.49 (9H, 5), 3.03-3.08 (1H, m),

- g | 324326 (4H, m), 3.84-3.90 (3H. m), 4.20 (1H, br s), 6.74
(1M, d), 7.05 (2H, d), 7.23-7.26 (1H, m), 7.41-7.45 (24, m),
7.5 (1H, d)

71 38 | ESh+: 442.2

72 39 | ES+ 388.2
NMR CDOI3 (400 MHz): 1.45-1.47 (8H, m), 2.94-3.03 (1H,

-3 g | ™ 3.12:3.25 (3H, m). 3.20-3.37 (1H, m), 3.74-4.04 (3H,
m). 4.16-4.29 (1H, m), 6.85-6.97 (2H. m), 7.10-7.18 (1H,
m), 7.31-7.42 (3H, m)

74 39 | ESH: 4423
NMR CDCI3 (500 MHz): 1.38-1,57 (9H, m), 2.99-3.58 (5H,

75 75 | m).3.80-4.08 (1H,m), 4.32-4.81 (1H, m}. 7.51 (14, d), 7.71
(1H, d), 8.59 (1H, brs)

78 75 | ESi+: 5362

77 75 | ESH 552.1
NMR DMSO-d6 (500 MHz): 0.63-0.78 (2H, m), 0.82-0.92

- s (2H. M) 1.20-148 (9H, m), 2.76-3.26 (4H, m), 3.61 (1H,
d), 3.64-3.76 (1H, m), 4.07-4.17 (1H, m), 4.45-4.85 (1H,
m), 7.49-7 61 (1H, m), 8.03-8.17 (1H, m), 9.46 (1H, brs)

79 75 | ESi+ 4133
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NMR DMSO-d8 (500 MHz): 1.31-1.50 (8H, m), 2.79-3.42
80 75 {4H, m), 3.72-3.87 (2H, m), 4.52-4.80 {1H, m}, 687 (1H,
dd), 7.23-7.41 (3H, m), 7.42-7.51 (1H, m), 7.68 {1H, dd},
955 (1H. d)
81 75 ESi+ B18.2
82 75 ESi+ 552.2
83 75 ESi+: 5103
84 75 ESI+: 554.3
85 75 ESi+: 502.3
a8 75 B8 472.3
87 75 EQi+: 536.2
B8 75 -
NMR CDOCI: (400 MHz)  1.47-1.51 (8H, m), 3.13-3.54 (84,
89 75 my, 3.88-4.05{1H, m}, 4.43-4.71 {1H, m}, 8.76 (1M, d}, 7.08
{2H. o}, 7.23-7 27 {(1H, m}, 7.40-7.45 {2H, m), 7.63 (1M, d),
9.63-9.66 {1H, m)
NMR CDClz {400 MMz} 1.46-1.4Q (9H, m), 2.80-3.34 (3H,
%0 75 m}, 3.40-3.80 (1M, m), 3.56-3.69 {1H. m}, 3.71-4.10 {1H,
m}, 4.42-4.71 {1H, m). 836 (JH, o). 711718 {1H, m),
7.31-7.38 {2H, m), 7.40 {(1H, dd), 8.63-8.68 (1H, m)
o1 31 ESi+: 4332
82 92 ERQi+: 4092
83 82 ESi+: 529.2
94 92 ES8I+: 545.3, 847.2
a5 92 EQi+; 4754
o6 92 ESi+ 5552
87 Qz ES 4543
98 a2 ESi+: 4794
98 82 ESH+: 545.3, 547.3
100 g2 ESi+: 503.3
101 g2 £84+ 5473
102 R ESH+ 4883
103 92 ESH: 5283
104 g2 £ES 538.9
105 g2 ESI+: 631.4
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NMR CDCI3 (400 MHz) 1.498 (8H, ¢), 2.44 (3H, s}, 2.80-

106 92 283 (1H, m), 2.92-3.02 (2H, m), 3.20-3.25 (4H, m), 3.92-
4,18 (2H, m), 8,72 (1H, d), 7.04-7.08 (2H, m), 7.22-.7.26
{1H, m), 7.40-7 44 (2H, m), 7.58 {1H, d}
NMR CDCl (400 MH2): 147 (8H, 5}, 246 (3H, 8}, 277~

107 g2 3.37 {7TH, my}, 3.86-4.03 {1H, m), 4.13-4.20 {1H, m), 8 98
(2H, &), 710-7.17 (1H, m}. 7.31-7.41 (3H, m)

108 108 ESH: 817.2

109 108 ESi+: 8473

110 108 ESH+: 863.3, 8853

111 108 ESi+ 5833

112 108 E8+: 673.2
NME DMSO-d6 (500 MHz): 1.38 (8H, s), 2.81-3.48 (8H,

13 108 ), 3.68-3.98 (1H, m), 4.28-4.62 (2H, m}, 6.84 {1H, dd),
7.25-7.38 (3H, m), 7.42-7.53 (1H, m), 7.64-7.74 (i, m)

114 108 ESi+; 863.3, 865.2

118 108 ESis 621.2

118 108 ESh+ 8653

117 108 ESi+ 8073

118 108 ESi+: 6473

118 108 -

120 108 -

121 108 ESi+: 8293
NMR CDCI3 {400 MHz): 142 (SH, &), 2.86-3.88 (8H, m),

122 108 3.65-3.90 {1H, m}, 4.43-4.80 (2H, m}, §.82-6.88 {2H, m),
TAG-7AT {1H, m), 7.30-7 .44 (SH, m)

123 123 ESi+ 613.2,815.2

124 123 EShk: 620.3, 831.2,833.3

125 125 ~

128 125 -

127 127 ES1+: 432.3, 434.3

128 127 ESi+ 5283

129 127 ESI+ 4713

130 127 ESi+: 551.3

131 127 ESi+: 475.3
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132 187 ESH+: 416.3

133 127 ESH+: 3903

134 127 -

138 127 ESi+: 403 1

136 127 ESH: 376.3

137 127 ESi+: 4162

138 127 ESi+ 416.2

130 127 ESi+ 4852

140 127 ESH+: 525.2

141 127 =

142 127 -

NMR CDCls (400 MMz): 2.80-3.26 (10H, m), 3.38-3.53 (2H,
143 127 i m) B.93-7.00 (2H, m), 7.10-7.18 (1H, m), 7.31-7.38 (2H,
m), 7.41 (1H, dd)

144 144 ESH: 446.3, 448.2

148 144 ESH: 430.3

146 144 ESH+; 404.3

147 144 E8+ 3803

148 144 ES+: 430.2

149 144 ESH: 4302

150 150 ESi+: 505.1, 507 1

151 150 ESl+: 5853, 857.3

182 150 ESi+: 8212, 523.2

163 150 ESH: 5853, 857.2

154 150 ESI+ 557.2

158 150 ESI+: 448.2

186 150 ESH: 4121, 4141

157 150 ESI+: 641.1

158 158 ESh 624.2, 526.2

158 158 ESI+ 508.3

160 158 ESi+: 482.3

161 158 ESi+: 4883

182 158 ESi+: 508.1

163 158 ESi+: 508.2

184 164 ESi+: 5783, 577.3
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185 164 ESI+ 5583

168 164 ES+ 5334

187 184 ESi+ 5184

168 164 ESI+ 5582

168 171 ES+: 5772

170 164 ESi+: 5893

171 171 ES+; 584.3

172 171 ESI+ 541.1, 5431

173 173 EQi+: 548.2

174 174 ESi 4423

175 175 ESi+ §71.3

176 175 ESi+ 6533

177 175 ESi+ 617.3

178 175 E8i+: 571.5

179 179 E8i+: 4859

180 180 -

181 181 ESt+ 432.3

182 181 ESi+: 423.3

183 181 ESH: 4414

184 181 EG{+: 387.3

185 181 ESH+ 4414

186 186 ESf+: 5543

187 186 ESi+: 8764

NMR DMSO-dB (400 MHz): 0.97-1.00 {1H, m), 1.37 (9H,
s}, 1.52-1.55 (1H, m), 1.84-1.70 (2H, m), 1.84-1.98 (1H,
188 186 | m), 2.61 (1H, 8, 2.88-2.91 (1H, m), 2.97-3.12 (44, m), 3.20
(3H, ), 3.25-3,29 (2H, m), 3.38-3.45 (2H, m), 6.78 (1H, m),
7.27-7.37 (3H, m), 7.43-7.48 (1H, m), 7.94-7.96 {14, m)

189 188 ESl+: 523.4

190 186 ESi+: 541 4

181 186 ESi+: 487.3

182 186 ESH 541.8

183 193 ESi+: 545.3, 5473

154 193 ESi+: 5283

188 193 ESI+ 503.4
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186 143 ESiv: 489.3

197 183 ESH: 529.3

198 183 ESi+: 5473

189 183 ESI+511.2, 513.2

200 183 E8+ 5283

201 201 E&1+ 508 1

202 201 ESH+: 539.3

203 201 ESi+ 4853

204 201 ESi+: 489.3

208 201 ESi+: 5133

206 201 ESHv; 499.3

207 201 ESi+: 538.2

208 201 ~
NMR CDCl (400 MHZz): 2.36-2.52 {4H, m), 2.81-2.70 {1H,

208 201 m}, 2.82-3.36 {(8H, m), 3.58-3.69 (2H, m), 6.84-7.01 (2H,
m} T AFAT (O, m), 7.31-7 .44 (3H, m)

210 210 ES 513.3

211 AT ESi+ 4993

212 21 ESi+ 5183

213 21 ES+ 5273
NMR CDCla (400 MHz): 1.70-1.82 (1H, m}, 1.88-2.00 {1H.

214 214 i, 2.20-2.33 (2H, m), 248-2.86 (2H my, 4.77-4.84 (1H,
my, 6.8 (1M, d}, 7.58 (2H, s}, 7.81 {1H, ¢}

215 215 ESi+: 507 1

218 215 ESir: 855.3
NMR CDCI3 (400 MHz): 0.91-0.84 {4H, m). 1.45 {9H, s),

917 218 2.88 (3H, 8}, 3.58 (2H, br s), 3.93-3.87 (1H, m), 4.07 (2K,
br s}, 8.73-6.74 {(1H, m), 6.80 (1H, d}, 8.91 (1H, dd), 7.26-
720 (1H m), 7.51 (1H, d), 7.83 (1H, &)
NMR CDCI3 (400 MHz): 148 (8H, s}, 1.78-1.81 {1H, m),
1.88-1.98 (1H. m), 2.27-2.32 (2H, m}, 2.53-2.55 (2H, m),

218 218 2.85 (3H, s}, 3.50-3.62 (3H, m), 4.32-4.468 (2H, m), 4.82-
4.86 {1H, m}, 859 (1H, d}, 8.79-6.80 (1H, m), 6.87 {IH, d),
B.0% (1H, d), 8.15 (1H, o)
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NMR CDCI3 (400 MHz): 0.92-0.96 {4H, m), 1.48 (8H, s),
21g | pqg | 294 (3H.s), 361 (2H, brs), 3.96-3.97 (1H, m). 4.46 (2H,

br s}, 6.58 (1H, 8), 8.78 (1H, d}. 7.56 {1H, d}, 8.06 (1H. d},
B8A5{IH, &)

220 216 ESi+: 837.3

221 218 ESl+: B85 5

222 222 ES+ 3011

223 222 E&I+ 301.2, 303.2, 305.2

224 222 B8+ 274.2, 2761

225 225 ESi+: 2333

226 225 ES8+: 233.3

227 225 ES|+: 2061

228 228 E81+: 206.3

228 248 ESt 2051

230 228 ESH 182.0

231 231 ESi+: 56853

232 232 ESi+: 513.4

233 232 ESH+: 4663

234 232 ES+: 4583

235 232 | ESI+ 4303

236 232 ESi+ 481 4

237 232 ESI+: 434.4

238 232 ESI+: 500.4, 502.3

239 232 ESie: 484.3

240 232 ESi+ 4843

241 232 ESi+ 508 .4

242 232 ESI+: 500.3, 502.2

243 232 ESI+: 525.2, 827 .1

244 232 ESI+; 455 .4

245 232 ESR; 5383

248 232 ES{+ 524 4

247 232 ESi+: 4504

248 232 ESi+: 4984

243 232 ES1+1401.3,4083.2

280 232 ESH 473 4
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251 232 ESi+: 488.4

252 232 ESi+: 525.3, 8272

283 232 ESir 4833

254 23z ESi+ 502.3

258 232 ESi+: 5154 Bi7.3

256 232 ESi+: 5134

257 232 ESis: 527.2

258 232 ESI+: 485.3

259 232 ESi+: 458.3

260 232 ES 4752, 4772

2681 232 EBi+ 4983

282 232 ER{+: 5173

283 232 EQi+ 481.2.483.2

264 232 ESi+: 489.3

285 232 ESis: 469.3

288 232 ESH+: 508.3

287 232 ESH 5023

268 232 ER+ 4974

289 232 ESi+: 481.0

270 232 ESi+: 4871

271 232 ESH 811.0

272 232 ESi+: 480.2

273 232 E81+: 4383

274 232 ESt+ 5422

275 232 ESi+ 4753

278 232 ESi+ 4894
NMR CDCIZ (400 MHz)y 1.45 (8H, s}, 1.80-2.05 (2K, m),

977 939 2.18-2.24 (2H, m}, 2.38-2.42 (3H, m}, 3.22 {2H, brs), 3.55-
3.66 (2H, m), 4.39-4.41 (2H, m), 4.60-4.83 (1H, m), 503
{1H, br s}, 6.82 (1H, s}, 8.76-8.85 {3, m), 8.21 {1H, &)
NMR CDCI3 (300 MHz): 0.77-0.82 {dH, m). 1.45 {8H, s),

278 239 3.26 {(ZH, br s}, 3.55-3.58 {(2M, m), 3.80-3.83 {1H, m). 4.40
(2H, 1), 5.03 (1H, br s}, 882 (1H, 8}, 8.77 (1H, dd), 8.80
{1H, d), 728 {1H, ), B21 (IH. &b
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NMR CDCI3 {400 MHz): 1.45 (9H, 5), 1.61-1.868 {2H, m),

279 992 2.18-2.23 (2H, m), 2.37-2.42 (2H, m}, 2.95 (3H, s}, 3.60-
3.82 (4H, m}, 4.45 (2H, br s}, 4.55-483 (1H, m), 6.62 (IH,
d}, 8.76-8.85 {3H, m}, 8.21 {1H, d)
NMR CDCls {400 MHz): 0.76-0.81 {(4H, m), 148 {BH, 5},

280 232 285 {3H, s). 3.22 (2H, br s}, 3.60-3.83 {2H, m}, 3.80-3.82
{1+, m), 4.45 {ZH, br s). 8.81 {1H, s}, 8.75 (1H, d}, 6.90
{1H, d), 7.26-7.29 (1H, m}, 8.21 {(1H, &
NMR CDCla (400 MHz): 148 (M, s}. 1.58-1.64 {1H, m).
1.78-2.00 (3H, m}, 2.17-2.22 {4H, m}, 2.36-2.42 (2H, m),

281 232 2.88-2.84 (2H, m), 3.44 (2H, br s}, 4.11-4.34 {3H, m}, 4.54-
481 (1H, m}, 6.76 (1H, ¢}, 6.82 {1H, d), 7.37 (1H, s}, 7.45
{1H, 5)
NMR CDCiz (400 MHz): 0.74-0.90 (4H, m), 1.48 (8H, s},

282 232 1.82-1.99 (2H, m), 2.16-2.19 (2H, m), 2.80-2.83 {ZH, m),
3.46 (2H, br s}, 3.77-3.81 {1H, m), 4.15-4.33 {(3H, m), 5.88
{1, d), 7.24 (1K, d), 7.37 {(1H, 5), 7.458 {1H. 8}
NMR CDCL {400 MHz): 1.44 {9H, s}, 1.57-1.88 {1H, m),
178187 (1H, m), 2.08-2. 11 (2, m}, 215228 (8K, m),

283 232 2.36-2.43 (QH, m}, 311312 (2H, m), 347 (2H, brs), 4.24
{2H. 1), 4.54-4.81 {1H, m]}, 4.78 {1H, br 5}, 8.75-8.83 (3K,
m}, 7.36 (1H, 8). T44 {H. 8}

284 232 ESI+: 48358

285 232 ESH+: 5074

288 232 ESH: 577 .1

287 232 ESi- 508.0

288 232 ESi+ 5253

289 232 EQi+: 457 .4
NME CDCIS {400 MHz). 2.38-347 (14H, m), 3.76-4.08

280 232 {1H, m}, 419452 (ZH, m), 6.33 (1H, dd), .83 (2H, d},
£.99-7.07 (1H, m), 7.23-7.33 (2H, m)

291 232 ESiy: 5118

282 232 ESi+ 8257

283 283 ESI+: 4713

294 2894 ESt+ 8855
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285 204 ES+ 8303

288 204 ESi+ 8488

287 264 ERI+ 8104

298 284 ESI+: 816.4

294 284 ESi+: §88.5

300 284 ESiv: 6804

301 204 ESte 6714

ape 284 EBi+ 5028

303 204 ESi+ 6583

304 284 ESis: 664.4

308 284 ESi+: 8423

308 284 ESH+ 680.3, 682.3
307 284 ESie 0824

308 284 ER+ 6722

308 284 ESi+ 656.3

310 284 ESix 867 4

3 284 ESi+: 683.3. 685.2
32 284 ESie: 8872, 8882
313 284 ERi+ 674.4

314 204 ESi+ 827 .4

318 284 ESIH 707.4

318 284 ESi+: 686.5

317 294 ESi+: 704.4

318 2894 ESi+ 681 .4

318 204 ESi+ 692.5

320 284 ESI+: 8314

321 284 ESi+: 688.3

322 294 ESiv: 6174

323 294 ESp+: 695.3

324 204 ESf+ 6714

328 254 ESi+ 857 4

326 2894 ESi+: 664.3, 886.3
327 284 E3i+: 6483, 6512
328 294 ESi+: 863.3, 865.3
329 294 ESH: 8924
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[3&5-14]

PEX PSyn DAT
330 294 ESI+: 8455

331 284 ESis: 846.5

332 284 ESi+: 863.4

333 204 ESi+: 682 4

334 294 ESi+ §97.3, 69583
335 204 ESi+ 6554

338 294 £S5+ 674.4

337 294 ERi+: 6873, €883
338 294 ESH+: 8733 8753
338 284 ESi+: 8855

340 294 ESi+: 63893

341 204 ESi+ 898.2, 7002
342 294 ESH 8434

343 294 ESi{+: 6204

344 294 ESH+: 644 .4

345 284 ESi+: 857 4

346 284 ESi+: 831.4

347 204 ESI+ 7003, 702.3
348 254 ESt+: 6843

348 284 ES+ 8174

350 294 ESH+: 847 3, 8492
351 284 ESi+: 633.2, 6358.2
352 204 EQ}+: 848.2, 850.2
3583 284 ESH 8714

354 284 ESi+: 6724

3585 284 ESI+: 8754

358 284 ESi+ 857 4

3587 294 ESI+: 6714

358 204 ESi+: 6724

359 294 ES{+ 6563.4, 6553
380 204 EB+ 630.3, 641 4
3681 2594 ESi+: 654.3, 856.3
362 294 ESis: 884.4

363 294 ESiv: 8414

364 284 ES 6424
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[35-15]
PEX PSyn DAT
365 284 ESH: 681.4
368 294 ESi 6823
367 294 ESi+: 657 .4
368 204 ES{+ 6744
369 204 ESt+ 8895
370 254 ESi+: 8705
371 254 EQi+ 854.0
372 2584 ESis: 8531
373 284 ESi+: 830.3
374 234 ESi+: 769.0
378 204 ESi+ 852.2
378 204 ESi+ 8101
377 284 ESie T127
378 284 ESi+: 648.4
37¢ 254 ESH: 862.3
380 294 ESi+: 863.2
381 204 ESiv 6494
382 204 EB+ B77.5
383 284 ES+ 8633
384 254 ESi+: 8764
3BE 294 ESi+: 838.5
386 294 ESi+: 850.3
387 284 ESie 827 4
388 294 E&{+ 868683
389 294 ESI+ 6803
380 284 ESI+ 7724
3g1 284 ESH+: 8832
392 284 ESi+: 687 4
393 294 ESi+ 6404
304 204 EQi+: 684 4
385 284 ESis: 830.4
3988 284 ESi+: 628.3
387 204 ESPe: 6323
398 204 ESi+ 817 .4
389 294 ESi+: 698.8
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[£5-16]
PEx PSyn DAT
400 294 ESH+: 831.68
404 284 ESI+ 8835
402 284 ESI+ 8875
403 403 ESi+: 873.1
404 404 ESi+: 850.3
405 405 ESiv: 664.3
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[&7-1]

Ex Syn DAY
ESH: 542.4
NMR DMESO-dB {800 MHz) 1.07-1.21 {1H, m}, 1.38-2.33
{3H, m}, 2.61-3.19 (BH, m)}, 3.34-.3.67 {1H, m}, 4744863

1 1 {2H, m), 6.28-6.62 {1H. m}. 6.86-6.90 {1H, m), 6.85-7.02
{(1H, m), 7.04-7 11 (TH, m), 7.18-7.26 (2H, m}, 7.36-7.44
{(1H, m}, 7.91 (34, brs), 8.00-8.05 {1H, m), 8.38-10.30 (2H,
m)

P 1 ESi+ 5244

3 1 ESI+: 5103

4 1 ESt+: 5164

& 1 ESi+: 488.4

& 1 ESihv 482 4

7 1 ESie: 558.4, 560.4

8 1 ESi+ 5422

9 1 ESi+: 558.3, 580.3

10 1 ESi+: 5824

11 1 ESI+: 56903

12 i ESi+: 857 4
ESH: 573.2, 8752
NMR DMSO-dB (500 MHz): 2.78-4.07 {12H, m), 4.76-5.33

13 ’ (2H, m), 8.34-8.70 (1H, m), B.87-7.12 {3H, m), 7.18-7.30
{(1H, m), 7.33-7.45 (1H, m), 7.63 {1H, dd), 7.96-8.10 {1H,
my, 8.13-8.70 {4H, m), 8.40-10.04 (1H, m), 11.82-12.85
{1H, o)

14 1| ESi+E29.3

15 1 ESH+: 8002, 602.2

18 1 ESi+ 5843

17 1 |EBI+:817.3

18 1 ESI+: 5753

18 1 ESi+ 557.3
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[5&k7-2]

Ex Syn DAT
ESH+: 5393, 541.3
NMR DMSO-d6 (500 MHz): 2.76-4.49 {12H, m), 4.78-5.19

20 3 (2H, m}, 6.32-6.68 (1H, m), 8.83-6.97 (2H, m), 6.87-7.11
(1M, my, 7A7-7.27 (1H, m), 731741 (1H, m), 7.82 (1M,
dd}, 8.02 (1H, d}, 8.08-8.57 {4H, m}, 8.71-10.43 (1H, m),
11.80-12.37 (1H, m)

21 1 ESi+: §84.4

22 22 | ESi+: 5864

23 22 | ESBI+ 5714

24 22 | ESi+: 587.3,5803

25 22 | ESi+: 5214

26 22 | ESI+:553.3, 565853

27 22 | ESHIB37.2 5383

28 1 ESi+ 557.3
ESi+ 5854
NMR DMSO-d8 (500 MMz} 1.47 (1H, brs), 2.13-2.19 {3H,

29 2g m}, 2.23-2.58 (§H, m), 2.680-2.72 {2H, m), 2.81-2.83 (2H,
m}, 3.00-3.46 (3H, m), 7.00 (1H, d}, 7.05-718 {1H, m},
798727 (3H, my), 7.37-7.44 (1H, m), 8.15-8.70 (QH, m},
8.96-8.04 {(1H, m}, 8.38-8.48 (1H, m), 10.01-10.17 (GH, m)

30 29 | ESI+1530.3

31 29 | ESI+5383

32 28 | ESI+: 5484

33 28 | ESI:572.3,574.3

34 28 | ESi+: 5584

35 28 | ESI+: 5524

36 28 | ESi+: 5064

37 28 | E8I+: 5704

38 28 [ ESI: 5714

39 29 | ESHI5704

40 29 | ESi+: 53454

41 29 | ESi+: 5484

42 28 | ESi+: 5414

43 28 | ESi+: 5404

44 86 | ESH+: 5584
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[5k7-3]

Ex Syn DAT

ESi+: 5743

NMR DMSO-d6 (500 MHz): 1.54-1.80 (44, m), 2.05-2.18
(1H, m), 2.34-2.48 (1H, m}, 2.70-2.88 {(2H, m), 2.85-3.10
45 29 | (@H, m), 3.12-3.28 (2H, m}, 8.83-7.08 (1M, m), 7.08-7.17
(1H, m), 7.18-7.28 (3H, m). 7.36-7.45 (1H, m), 8.17-8.77
(2H, m), 8.99 {1H, d), 9.42-8.48 (1H, m), 8.84-10.38 (2H,
m}

46 29 | ESi+ 587.2, 5892

ESH+: 585.4

NMR DMSO-d6 (500 MHz): 1.46 (1H, br s), 2.13-2.18 {3H,
m), 2.22-2.57 (5H, m), 2.60-2.73 (2H, m), 2.80-2.93 {2H,
m}, 2.99-3.47 (3H, m), 7.00 (1H, d), 7.06-7.15 (1H, m),
7.18-727 (3H, m), 7.37-7.44 (1M, m), 8.13-8.69 (IH, m),
8.95-0.04 (1H, m), 9.39-8.48 (1H, m), 10.01-10.18 {2H, m)

47 29

ESi+: 5433

NMR DMSQ-d6 {500 MHz): 1.52-1.72 {4H, m), 1.76-1.81
(IH, m), 1.92-2.06 (2H, m), 2.15 (3H, 8), 2.20-2.74 {7TH, m),
2.78-2.90 {2H, m), 2.92-3.44 {4H, m), 7.23 (1H, d}, 7.46-
7.5858 {1H, m), 8.23-8.70 {(2H, m}, 8.84-8.07 (1H, m}, 8.38-
9.48 {1H, m), 10.01-10.08 (1H, m), 10.11 (1H, 8)

48 28

48 29 | ESi+ 5443

50 29 | ESi+ 5573

&1 28 | ESi+: 531.3

52 29 | ES{+: 871.3

53 29 | ES+ 5723

54 28 | ESi+: 8571.3

55 29 | BG4 572.3

58 29 | ESI+ 553.3, 5553

57 29 | ESi: 554.3, 556.3

58 28 | ESH+:574.3

58 289 | ESI+ 569.4

80 29 | ESI+: 5704

61 28 | ES{+:539.0

62 28 | ESI+ 5520
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[5k7-4]

Ex Syn | DAT

83 28 | EShkk 8102

64 28 | ESi+ 8141

85 29 | ESk+: 5263

88 29 | ES+ 5404

87 29 | ESH 5414

68 28 | ESI+: 527.4

69 28 | ESI+ 5553

70 29 | ESI+: 5413

71 289 | ESI+: 5845

72 28 | ESI+: 5303

73 289 | ESi+: 5284

74 29 | ESt+527.2

75 28 | ESi+ 586.3

76 29 | ESI+580.3

77 29 | ESl+: 5832

78 29 | ESj+ 5974

79 29 | ESi+ 8402
ES}+: 5843
NMR DMSO-d& (400 MHz): 1.40-1.468 {1H, m), 2.09-2.71

80 28 | (AH, m), 2.88-3.80 (7TH, m}, 7.00-7.27 (4H, m), 7.38-7.44
{(1H, m}, 8.11-8.74 (2H, m}, 8.20-8.23 (1H, m}, 8.51-8.56
{1H, m}, 9.92 (1H, 5), 10.24 {1H, s}

81 28 | ESI:B830.3

82 29 | ESI+: 52085

83 28 | ESI+: 5084

84 28 | ESk 5834

85 28 | ESI+ 5874
ESI+: 551.3
NMR DMSO-d6 (500 MHz): 1.53 (1H, br s), 2.20 (3H, s},
2.38 (3H, s), 2.37-2.74 (3H, m), 2.77-3.06 (3H, m}, 3.32-

86 86 | 3.57 (2H, m), 3.63-3.76 (1H, m), 6.92-7.03 (1H, m}, 7.08
{1H, d), 7.12-7.29 (3H, m), 7.33-7.46 (1H, m), 8.13-8B.56
(2H, m}, 8.96-9.07 (1H, m). 845 (1H, d}, 10.07 (1H, s},
10.59 (1H, s}

87 86 | ESI+: 801.4, 8034
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[£7-5]

Ex Syn DAT
88 86 | ESi+: 531.4

89 86 | ESi+:611.4

80 86 | ESI+: 5354

91 28 | ESI*:586.2, 588.2
a2 86 | ESi+: 5004

93 86 | ESi+: 568.3, 570.3
94 86 | ESI+: 567.3, 569.2
85 86 | ESi+: 801.4, 6034
96 86 | ESi+: 603.3

97 86 | ESI+: 502.2, 604.2
98 86 | ESi+: 552.3

99 8BS | ESi+: 5453

100 | 86 | ESI+: 5484

101 86 | ESQi+ 5854

102 | 86 | ESi+ 586.4

103 | 86 | ESH+: 558.0

104 | 88 | EQi+: 5579

105 | B8 | £Si+: 568.2

106 | 86 | ES+: 536.3

107 | 86 |ESH: 5214

108 | 86 | ESi+ 5354

108 | 108 | ES|+: 5425

10 | 109 | ESi+ 5695

111 | 108 | ESi+ 593.5

N2 1 112 | ES+: 5230

113 | 113 | ESi+: 569.3

114 | 113 | S+ 554.2

13 | 113 | ESh: 5943

1186 © 13 | ESi+: 5824

117 | 113 | ESH+ BER.2

118 | 113 | ESI+ 6114

119 | 113 | S+ 5584

120 | 113 | ESi+: 8124

121 | 113 | ESi+; 557.3
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[£&7-6]
Ex Syn DAT
ESH 5854
NMR DMSQ-d6 {500 MHz) 2.22-2.54 (11H, m), 2.55-
276 (3H, m), 2.82-2.98 {3H, m}, 3.01-3.30 {2H, m), .95
199 197 7.04 (1H, m), 7.07-7.18 {(1H, m), 719728 {3H, m), 7.37-
7.48 (1H, m), 8.09-8.66 {(2H, m), 8.96-8.05 {1H, m}, 8.38-
850 {1H, m}, 8.88-10.14 (2H, m)
28(°1=8.4, 0.8, 105 112, 11.4, 147, 16,3, 18.8, 232,
24.0
ESi+ 585.4
NMR DMSO-d8 (500 MHzy 2.21-2.84 {(11H, m), 2.58-2.77
(3H, m}, 2.82-2.99 {3H, m}, 3.01-3.28 {2H, m), 8.85-7.04
123 123 (1H, m}, 7.06-7.17 (1H, m), 7.18-7.30 {3H, m), 7.35-746
{1H, m}, 8.04-8.88 (2H, m}, 8.86-0.05 {1H, m), 8.38-8.50
{1+, m}, 8981018 (2H, m)
2B(=8.4, 8.8 105, 11.2, 114, 147, 183, 182, 222,
24.0
ESis: 5438
NMR DMSQ-d& (500 MHzh 1.47-1.75 (4H, m), 1.786-1.91
(2H, m), 1.91-2.08 (2H, m), 2.20-2.41 {J1H, m), 2.83-2.80
124 123 | (3H, m), 2.80-3.08 (8H, m), 7.24 (1H, br s}, 7.47-7.58
{1H, m}, 8.15-8.76 (2H, m}, 8.84-8.14 (1K, m}, 8.37-8.55
{1H, m), 8.95-10.23 (2H, m)
2B("y=7.7, 8.1, 11.6, 12.8, 20.3, 20.7,. 22.3
ESI+: 551.4, 553.3
NMR DMSO-d8 {500 MHz): 2.32 (4H, ), 2.34-2. 68 (8H,
m}, 2.73-2.83 {1H, m}, 2.84-2.85 (2H, m), 2,85-3.03 {2H,
mj, 3.46-3.55 (1H, m), 3.82-3.74 (1H. m), B.82-7.03 (1H,
126 | 123 |my, 7.07 (IH, d), 7.14-7.20 {(3H, m), 7.35-7.45 {1H, m),
§.10-8.53 (2H, m), 8.87-8.04 (1H, m}, §.46 {1H, 4}, 2.95-
100 {(1H, my, 10.54 (1H, s}
28(7y=7.0, 10.5, 12,1, 144, 14.8, 17.8,18.3, 188, 20.2,
21.2
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[%7-7]
Ex Syn DAT
ESi+: 574 .4
NMR DMSO-d6 {500 MHz} 1.57-1.86 {2H, m), 2.05-2.21
{1H, m), 2.35 (4H, s), 2.38-2.47 {1H, m), 2.85-3.30 {8H, m),
198 126 6.92-7.07 (1H, m), 7.08-7.16 (1H, m), 7.18-7.29 {3H, m},
7.38-7.45 (1H, m), 8.16-8.77 (2H, m). 8.00 {1H, d}, 941
Q.50 {1H, m), 9.94-10.35 (2H, m)
28( =84, 10.7, 12,3, 132, 14.0, 188, 307, 21.1, 23.8,
EX L OF Aret

[0141] ARBLEWXITZEODIEIL. DKLEEFIE LTERTHY. EXERY.
B 2 L R RE AL ICREE T 20 A, XIE. HPD-1H14R/HPD-L1H ik %
LA BT 2N ADAKREBRERERMOEIR S E LTHERL D %,
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8 R D Ei
[EEKIE1] X (1) obtEMXITEDIR
[fe1]
R
(A,
Ald. TFEEEU (A-i) o (A-ii) o (A-idE) o (A-iv) o UE. (A-v
) THY.
[1k2]
£ ! (('\ N ts
N ta N R A N o & 3 Ria N ﬁ
T ON--R \/,__ _____ \,_‘/ N =4 g Ny \f‘ié” tags v\
Rm/!%/ \]!\ Nosd E\‘T\fg\im!% E:ﬁ’ \&2\{1;
(A (A (A} {Advy (A

Bid. Tz (B-i) . (B-ii) . (B-iii) . Xi&. (B-iv) THY

[1£3]
B T e
e R Y A G
N } \ EN 8 A i {
REN X g Ny R~y 5
n R \....,-‘{ Y Rb
(B-D) (B (B (B-iv}

T, RepAOF JCTILFILOBS, BIL(B-i)THY.
Rlafg, BV AT =)L, Xi&. NAF/CTIFILTHY,
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[E5K1R2]

Riblk, HSIEC (FILFILTHY,
R2ld, Cous 2/ OTFIFIL, -0-(Cs7ILFIV), NAOHF /CTILFIL
ATV, XET7 )L THY,
RiZ. 1) CsTILFIL, NOKF JC T FIL, Cux P OF7IFIL, -
0-(Cis77ILFIV), -0-(N\AOF J/CTIFI), 7/, =Z kO, X
HYZIERZI, R, NOTUHLRZIBLYBIRINDZETER
IRTWTHLIWT )b, ii) CgZIbFIL. RO, NAFTUHDL
BBELYBRINZETERINTVWTEHEL WG, 7OFILFIL
D) CuPIbF I, NAF JCLTIVFI, Cus>oaTIILFIL, -0-
Cie7IVF ), -0-(NOF/CTIFI), 7/, =hO, A%
VRNEZIL, RO, NOAFUDLADZELYBRINZETERS
NTWTHLWEY DL, X, ivBEE. MEBERUVERN STIRS
ha~T7ORTA21~4EEET255~68BLFRENANTORTH
Y.
RUL, HXIIFTH Y,
RSl&, HXIIFTH Y,
R&IE. -Lo=(CHp) NReRb, Xid, ERYIZILTHY.
Lig, #&&. 0. XiE, NHTH Y,
L&, #&&. 0. Xi&. CH,THY,
XiZ, CHSIEN-X FILTH Y,
Yid, CHXIINTH Y.
Refd, HXIFAFILTHUY,
Rofk, Ho XFI. TFI. ¥oO07OEN, XiE -(CH)0-CH, TH
Y.
mE 1, 2. XIE3TH3) .

REAS, NOF/CTILFIL, XiE, NBFVTHY., R, i) Cs
TILEI, NOTJCTIVFIL, CsiOT7ILFI, -0-(CT7ILF
W), =0-(N\aF/CTIVFI), T/, = hO, XFVRIEK=
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[55KI1R3]

[EEKIE4]

[E5KI85]

e R, NOTUDLRZESLYBRINZETERINTVWTD
W7z, XiE, 00) CuTIbFIL, R, NOTUNLIRBEE
JYUBRINZETEBRIN TV TELWC 7 OFLFILTHY
LD A X 0TH B, BERIBTICEEHOEEMELIEZED
18,

BAY, T&Ex (B-i-a) . XiF. (B-ii) THY,
[1t4]

(B-i-a) (B-iD)

T, RepIANOF JCs 7 FILDBS, BiE(B-i-a) TH 2. :HRIE
2 ICERHDILEYMNIEZDIE,

AR, FEER (A1) . XiE, (A-ii) TH3. FREIICEEDL
BMIEF DI,
[1t5]

(A0} {Ai)

RAS, CigZILFIL, RO, NOFUHILLRDELYBIRINGE
TEBRINTWTHLWT )b, X, G277 ILFILTHY
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[E5KIR6]

RASH RiE. AFILTHD, BFRIES ICEHOEEMXIEETD
18,

N-{2-[(3S)-3- (7 X/ AFI)ERY) D U-1-4 JL]-4-(2-7 )40
Jx/FY)3-(NY 7040 AFI)7 2 ZL}-1-(2,2-Y 7 )LA O
IFN)-TH-ES Y —I-3-hILRFT7 IR,

N-{2-[(3S)-3-(7 X / A FI)-4-AFIERSZ T V-1-1 )L 1-4-(2-/
A7/ FY)-3-(MYZNAOXFI)T T Z}-1-(2,2- T )L
AZOIFI)-H-ESV—I-3-hILRFS T I K,

N-{2-[(39)-3-(F X / AFI)-4-X FIERS I V-1-4)L]-3-4 0O
O-4-(2-7007x/%Y)7x=Z)}-1-(2,2-2 7)b4 0T F))-H
~ESYV—I-3-AIRFIT IR,

N-[4-(2-T0707 x /) F2)-2-{(3S)-4- XA FI-3-[(X FIT X /)
AFNIERS T U-1-4)L}-3-(M) 7 A0 AFIV) 7 2 =)L]-1-(
E)&I V-4~ )L)-H-ES YV —IL-3-HILRF T I R,
N-{2-[(3R)-3-(F7 X / A FI)-3-7 ) A0 ER) T U-1-1 JL]-4-(2-
20FA07x/F)-3-(MU2)AOXFL) 7z Z}-1-(EV S
U4 W)-TH-ES YV —II-3-hIRFT T IR,
N-[4-(2-TNx87x/F2)-2-{@BR)-4-AFNL-3-[(XFIT I /)
AFNIERS I U-1-4L}-3-(h) 7AOXFIV) 7 2 =)L]-1-(
BT Y-4-4)V)-H-ES YV —IL-3-HIKRF T IR,

N-[4-> 2 ORY FIL-2-{(38)~4-X FIL-3-[(AFINT I /)X FI]
ERZSIU-1-4)L}-3-(M) Z)A0XFL) 7z Z)]-1-(E) FY
V=4-A )V)-TH-E SV —IL-3-hILRF> T I R,
N-{2-[(8R,8aS)-8-7 X /AFHk koEonll,2-a]&> 2 >»-2(1H)
“AN]-4-2-TN4B 7/ F2)3-(MN) 04X FI) T
}2-(EV SO )-1,3-FFH TV —I-4-AINRFIT IR
N-[3-200-4-(2-7)407 ./ F2)-2-{(38)-4- A FIJL-3-[ (X F
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[55KIRT7]

FBKIR8]

B RIAI]

FBRIA10]

WP ZI)AFIIERS T U-1-4 )L} 7 2 Z)V]-1-(E) FTv-4-4
W)-TH-ES YV —IL-3-HIKRFT I K,
MOERBELIYBIRINZFBRE 1 ICERHDILEYXIEZDIE,

N-[4-(2-7 A0 7/ F)-2-{(8)-4- A FIJ-3-[(XFIT X
IIAXAFIIERZ D U-1-4)L}-3-(M) Z)A O XFIV) T =)V ]-1
-(EVFI V-4 L)-H-ESV—IL-3-AILRFTIRE/)TH
v R,

N-[4-(2-T 787z /F2)-2-{BR)-4-A FIL-3-[(XFILT X))
AFIIERZ D U-1-4)L}-3-(MU DA XFIL) 7 2 =)L ]-1-(
BYST-4-4)V)-H-ES—I-3-hIRFLTFIREITHY
—BBIR.

N-[4-2 7 ORY FI-2-{(38)-4-A FIL-3-[(XAFIT I /) A FI]
ERSIV-1-4)L}-3-(MNY A0 XFI) 7z Z)]-1-(BEY ST
V4= )V)-H-ES YV —I-3-hIRF> T I RE/ THVIERIE.
N-[3-708-4-2-7 0407/ F2)-2-{(38)-4- XA FIL-3-[ (X F
WP ZI)AFIIERS T U-1-4 )V} 7z Z)V]-1-(E) FTV-4-4
W-H-ES YV —I-3-AIRF¥xSTFTIRE/TH VBB RU.
N-{2-[(3R)-3-(F7 X / A FI)-3-7 ) A0 ER) T U-1-1 JL]-4-(2-
20707z /F2)-3-(MY2)AOXFL)7zZi-1-(EVS
IU-A-AV)-H-ES YV —=)-3-AILRFPT7IRE/) THVZERIR
DD RBELYFBRINDEKRIE ILEBEOLEMRIEE DIE,

EREVICEHOLAEMIETTOES 1 L EORERZ2HNICHRIN
A = EF T D EEHERD.

REMRGEMELICEET 20%A. Xid. FPD-1Huik/HPD-L1iAER
EICRMEET 20ADERBRAERMERYM TH 2ERIES ICHREHDE
AR

REMRGEMELICEEET 2 0A. Xid. PD-1Huik/HPD-L1i ik
EICTRMEET 2 0ADBBERERMERNEEIET 57O DFERIEA 1
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[EEKIR11]

[E5KIR12]

[EAKIR13]
[EERIF14]

ICEEBR DL EMXIZZE DRDER,
RBEHRUEMECICREEY 20A . XIE. FPD-15uik/HiPD-L1Hifa iR
B 2B T 2HNADBRICERT H7<HDERR T ICEEHDLES
WXL E DI,
REMEMHCICBEIET 20 A UL, FPD-14u4k/HiPD-L1 HiiA &
EILTHMEZE T 2DADEBRDOHDFERIE 1 ICEHDEEMNIEE
DIEDER,

X (1) OEEMXIZETDEEZZHY 5D6K L BHEF,
BRETICEHOEEMXIEZTDEDENEEZRNRICKSTE &
A 5785 REMREMEICICREET 200 A . Xi&. HPD-14Hu4/HiPD-L1
MAEBEICTEEE T 20N ADBERS %,



