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FANFERL LD &ET5RE

AFEPELIF. RRORTFROERTRAINTWE 7 I /BFLER
TF ROGREREEZRET I2HRFELR. TREEEARGICS T 2HENOR
TFROMYBLETAIBRBIEIRTNEINTWATFAICREZRINS
BBTOUIREBROFH %, IRATI/VBEEUCRTF NMeEWIHERG L
&l A, RIFNEEMOT I REESOUME L I3EGBB L E D EHDIEES
AEEISEIY. BHNOEIIORTF REEMAIWERLILLBELNT. HER
TF REEMOBENHRE#ICRZ I EERE L, BEANICIE. EREFH
NE# (FIZIE. N=FIFIE) ShETI/BEESUCRTF NMeEHMD
ZTI/BEEUMODOT I REE. FiE. PANSFUVBEEOILOD
TIRBEEIIOWT, BEXKGTIEEEMEBEZIPTVWEETHDI L
ERE LA, ThODOBERICMA. AFPEIE. HEOBMUERETEHD
BEERITILILELOT7TI /BRI RE Lz, AFEBIZ. RTFRE
EMICEEND T I NFEOUIME 2 I3ER A EDRIRIGZIHE LT, Bk
ZETCTHRETRERMEERELBRET RIS, SLUVEHERBICEVWTHIES
BRETIRIGODFEEREL. RFRE SLC/ FLERBEINLRTF
R B & BELREICTENENA D EBME T AR IRHIT D5
e 2,

ABEMRT BI-ODFE

AFERAESIE, EICNEH (BIZIE. N—FILFILE) Shi7I /B%
BURTF NMEWHDOT I RiEEOUIB L /2 38R0 & DRI S & HHI L
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ALBOBE. RKEFEBIRFIE ZHAEDE T VIR ZERT D &
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[0232]

[0233]

NTEB, ZOHFE. Bid. TFOH, HOCI10;, HC I, HBr, HI
MEFFLLAVWLN, TTOHRKYIFELLAWLNS, REFEREH
iEN-2 Y1357 —h (R2—-1) . N=2YLFIF (X3-1) . &
FTYIYILTEI—=IL (R4—1) . YT /—LI—FI) (R4-2)
AFELLAVWLN, N, O—EX (MUXFLIYN) PEMTIR (R
2—1—-1—-1) N, O—EX (MYXFII)I) M)TLAOTEL
7R (X2-1-1-2) N=XFI—-N—RMYXFIIYLTELT
SR KE3S-1T—-1—-1) N=AFI—N=KYAFILZYILKY)T)LA
O7EMP7IF (X3-1-1-2) ( IXFILTTUVAFILN)AFILY

DIWT7ES—IL (K4—-1—-1-1) [ FLBEAVTORZILAFI M) X
FILoZy (X4-2-1-1) B&YFFLLAVWLNE, ThHDHB
TlE. N, O—EX (MUXFILIYI) M)7a0F7EbT7I R, N—
AXFI=N—=—RYXFILUI MY TILFATERNTI RIFICHFHE LWL,
ZDBE. BREFNKROREERE 1 B, FLEBRESROBIE1 UEICHLT
T~1048, FELLEF 1 ~8HEOKETFERIEFNEZEAVDLIENTE
%,

HHIPEICBEWT, 2 VILEFIC L > TIRIRETBERIRER] &, AU
S)IEBNC L > THRIRET B2 N TEZREETHNIE, BICREI N
BV, ZOFIBRREEE LT, BHRICIE, t —Bu, R"yI, MY T
TZIAFI. 720 2— (MUXAFILD)IV) —ZTFIVBREDDIRF
VIEDREE, Boc, Teoc, Cbz, XMFIHIKRZI, 73
REDTI/EDRER., FSEROESZIL, 1 —IhFVIFILAE
Ot ROFLEDREE, M) TTZIAFI, ARFVRMYUFLREDS
HEDRERDENEITFEN S,

RPHEICBITIHERTF MeEYMOILEEKFEE LTIE. BEEK
% FmocAHRPYBocAREABWLERERE RUIhSOHEAS
HEEMIRIND, FmocEMTIK, FEHT7I/ENFmocEITLY
REIN, MEEEENMVRBICHRLTERY IV REDEEE T INA
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[0234]

WREETREIh, TEHAINAVBERELAVWTIVBEEREMNET
3, ERERGELTIE. Z0OM, FmociREINAETI/EEAILRVER
ExBTMAELETHNIE. FICREINRL, FIAEIRTFREE
REMELTEHELW, NKRBRICEBEIETZ2ELREMIZ. FmocT7 I /B
ATH-o-THLW, BIZIE, BocT7I/BTH->THELL, 7T/ EEH
LABAWAHLRVBERETH> TELL, TEHMVAVBELEEEBEFDOE
BEEEDEERBICEYERICHREIE S, TLVWTERY I YPDBUALZE
DIEEICIYFmocEERREL, FICELLTI/VAESEVWTRMS
NZERBMAOAINRVBEETIRETI /BEE2HBERBIEZET
RESEERI T2, BERIGTIH. DI CEHOB t DfiaEaht
. DICEHOAtDHAEDLE, HATUED | PEAEDEASDLER
ERRIBEAEDOENAETH S, lRFmocEEZFNILHEL 72 NS
MRIGDBYIRLICEY ., BEHORTF REHNEERIETDIENTE S,
ZEADERINFEONEK. BEISHBEIES BLEICH U TEALLAIEERR
HEOREEORRENTTOND, ERH,SOHRBAEY. AHEEEEDRER
DORREICIE,. AERAORRESE. BBEEFENMRHINGS, BB, S
RIETECRREIZOBES LLIFRREIC. RIEAEDIREERT S
EETED, FlaE, AIEALRYVBENKEEHOTI /AL 4 BEEIE
&%, RMB7I/VEECRIGEEHONNRVBEBEI T2 &N TE
%5, ZOR. CREIRADOAIKRVEBEREITZ[EHILRVEBORE. £ L
CIENKIHBOEHET7I /EFAEE ROFVEEBEIE2QH7I /A
DETRHERXMIVETHY ., REZODBERMHEER L TREZODERD
Thhd, TOEIICLTHELNEZRBMEFELS LY., FTHAB2WVWAT
LIRETRETZIENTED, ITNHOFEMIE. BIZIEX L IBRAEHD
EX1A4FESB1HICRTUEERER/NY KTy IR EICEHINTWS
ABPEMEZICHWT TEREEKAREE] &, BEEICEZRTF RMEEamo
BRICAWS I ENTE, DOAREBOLYILERICL >TRETESHD
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[0235]

[0236]

[0237]

[0238]

ThHNIE, FIREINGW, 20L& REEEHRAMES LT, EFMIC
. BIZE, CTCHIAE. Wan gffis. SASR I N&RE. ~UFILoO
) REEE (T rtihs) . 4—XFINYFIo0Y REEE (Mt t &388)
CA—XRMERIRYFAIOY) REE (Mmt) BEOBMRE TRERRE
BEDHNEFOLND, BEIE. BWonh27I/BAOEREEICEHLETHE
BERTZIENTES, fIZE. 7T/ BAUAOEREE LTAHALKRVE (
FHEANRVEE, B L<IE. Asp®CG I ulRRINBAEHILRVER)
XiF, FEREOEROFVE (Ty ritFxXns7z/—IVE) #H
WBIBAICIK, BisE LT, MUFL OU KBS (T r t B8 £ L<IE
2—700bM)Fo0Y) RERE (CTCHEIAE) ZAWVWS I EATFE LY,
TI/BAOEREE LTEBKEROFVE (Ser®Th rilffkIN
BEMET7II—-IVE) ZRAVWSEHEICE., Bl LT M)Fony R
Bifls (T rtgifs) . 2—s00bYFio0Y) Rl (CTCHIRR) H L

K4 —=XFILM)FIo0Y) Rl (Mt t Bl ZAWVWBd &N IFFL
W,

BEEEEMT 2R T —DEELRICEREINAWL, B RAFL Y TER
INBBEDHRAICIE. 100—200meshdL<IE200-400m
e s hOWTHERBWTERW, Fh, REXRICDOVTHERIBEI QW
N 1%DVB (JEZIRVEY) REOEDONMFE LW, Tk, ®iE%E
BT DR T—DFEEEE LT, Tentagel, F/=idChemmatrixAZIF SN B

HZ2ZPEICEWT. AFEBAORFRERISS LU/ FERBERIGE. —
50~100C, #FL<IE—20~50C, £YIFFL<IZ0~30CHD
RINBETITI I ENTE S,

HBEZPEICEWVWT. AEAORFRERISS LU/ FIERBERIGIK. 1
Oahb—iEE,. FELLIET1 0oL 68M. LYUFELLIF T ~385[E
DORIGRETITDY JENTE S,

HBEZFEICBVWT. ARBAOBRFRERIGS SO/ TBEEHERLIZ. K
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[0239]

[0240]

[0241]

[0242]

IRICT IV —ILELIIKEMATRIBZELE L, BMYZEERS & TS
TN FLIGERBEKELIREKTHRE LRI, XEHBERER
BITHCETENMERBIZIENTES, PII—ILIFRKICREINA
WAL, KBMETHROBEVWEDHNFELL, A9/ —ILHIRFICIFELY., K
IRDZEICAWS B KIE, FICREINQWDA, ZUAHYKDEFHLL,
BEEKEIZ) VBBKRZAV DV LIFICHFE LY., BEBERSET 2155
. BIEKDBER. BICREINAWA, #HINBIEK, 5%BEKIIFEL
LYo

HHIPEICEWT, ARBPOFZEICLYRFRETZZREEEHRBETE
ZEEEHABEIEHERTF RMEEMIEAZINTVWIREICE, Bk
ERIGERBERIGEZRIFICITY) ZENTES, Tabs, AFERIX. XA
TI/BERESIC/FLRBT I/ BEEERBRELZECHERTF NMEY
E.U)IERIE ZRERTEMIEIEREEZE0. X2 VIERICE-T
RREA R AREENZERARTF NMeeah LIRFESI Q. MO VI
BFNC & > THBIRE T RE L EMHR S ABBENZHRERTF REE&YWH SRk
lEXhic, RIFRLEMERET 2 HEICHET 5,

HHIBEICEWNT, FFEBRFIZLUTORX (A)

CHs

R, N CON(R47)(R178)
CH,COOR g A
TRINDT7 I NEEWEIEZFDOIRICET %,

& (A) A, R, I&. K&, Fmoc, Boc, Al loc,. Cbz., T
eoc, BLCMI) 7LAOATEFIILRBEIYERINSG, R, &L
TIFFELLIE, K&K, Fmoc, Boc, FLIECb zTH3,

N (A) . R17aBLUR 1 75ld. HICAFILTHZD. HBWIER 174
BLUR 175 ENOMBEELTVWBRERETFE—HICE>T, ERYIVE
IEENRY VZEBKT 2
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[0243]

[0244]

[0245]

R (A) B, R,1BKEFLIEPG,,THB, PGold. t—Bu, hV
Fibe T3, RV, AFIV, TFI, UL, BEIRTVWTELL
7=, BEINTVWTHELIWTY—IC,—C,7IFIL, BTN TWL
THELIWATFOTY—IC,—C,7ILFIL, BLUV2— (M) XFIL2 YL
) TFIHLRBELYBEIRINDG, Rig&ELTHELLIE, KRRF. t
—Bu, Ry, FLETVILTHSB,

X (A) IKBIFER,; &R zDFFEFLWVAEDLEE LTI, Fmock
KEBEF. Fmoc&7YJI, Fmoc&t—Bu, Fmoc&RYI,
Boc&XKFERF. Boces7YI, Bocedt—Bu, Boc&RVUI
. Cbz&KRREF. Cbz&T7)I, Cbz&t—Bu, Cbz&RvY
. Al locEKERF. Al locE7YI, Al lockt—Bu,
Al locERVYUI, TeoctXKERF. TeocET7YI, Teoc
Et—Bu, Teoc&RVI, KRRFEKRRF. KRREFETYIL
KREFELt —Bu, KREFERVINGEDNETOLND,

X (A) TRINZT7I NMeaweE LTEFRICIEK. flAE. UTFTolks
WMHBIF 5N D :

(1-1) 3=((COH-T A L V-9 IL) A MFI)ANRZII)(XAFIV)T I/ )-
A-F XY -4-(ERY T V-1-14)V) T4 VL,

(1-2) 3-(((OH-TIF L -9 IL) A RFI)ANRZII)(XAFIV)T I/ )-
b-FFY-4-(ERY I U-1-A4 L) TH VEET ).

(1-3) 3-(((OH-T AL V-9 IL) A NFI)ANRZII)(XAFIV)T I/ )-
FFY-4-(ERYTU-1-4)V) TH VB tert-TFIL,

(1-4) 3-(((OH-T AL V-9 IL) A NFI)ANRZII)(XAFIV)T I/ )-
4-F FV-4-(ERY I U-1-A V) TH VRV I,

(1-5) 3-((tert-T "hF L ANRZIW)(AFIV) T X/ )-4-FFV-4-(EXRY)
TU-1-4I)) T H Vg,

(1-6) 3-((tert-T R F L ANRZIW)(AFIV) T I/ )-4-FFV-4-(EXRY)
IU-1-AIW)THVEET ).
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(1-7) 3-((tert-T "R F L ANRZIW)(AFIV) T I/ )-4-FFV-4-(EXRY)
TU-1-AI)TEH VB tert-TFIb.,

(1-8) 3-((tert-T " F L ANRZIW)(AFIV) T X/ )-4-FFV-4-(EXRY)
IU-1-AIW)TH VBRI,

(1-9) 3-((RVINWAFV)AIWRZI)(AFIV)T I/ )-4-FFV-4-(ER
)T U-1-4 ) TH Vg,

(1-10) 3-((RVINAFV)VAIKRZW)(AFIV)T I/ )-4-FFY-4-(E
RYIU-1-4V) THVEET I,

(1-11) 3-((RYIWNAFIV)ANWRZW)(AFI)T I/ )-4-FFY-4-(E
RYIU-1-4)V)TH Vg tert-TFIb,

(1-12) 3-((RYIWNAFIV)AWNRZW)(AFI)T I/ )-4-FFY-4-(E
RYIo=-1-4 ) TV I,

(1-13) 3-(((TIVNWAFV)AIWKRZIV)(AFIVIT I/ )-4-FFV-4-(ER
)T U-1-4 ) TH Vg,

(1-14) 3-(((ZUNFFI)AIWRZW)(AFIV)T I J))-4-FFV-4-(ER
I U-1-AIW)TH VBT I,

(1-15) 3-(((TVIWAFIV)AIWKRZIV)(AFIVIT I/ )-4-FFV-4-(ER
) U-1-AI)TEH VB tert-TFIL,

(1-16) 3-(((TZVIWAFV)AIWKRZIV)(AFIVIT I/ )-4-FFV-4-(ER
I U-1-AIW) TH VBRI,

(1-17) 3=-(XFI(@2-(R)AXFILT V)T MFI)BIVKRZIIV)T X/ )-4-
FEYV-A-(ERYIU-1-4)V) T4 Vg,

(1-18) 3-(XFI(2-(RIYAXFILZ V)T MFI)BIVKRZIIV)T X /)4
FHFEYV-AL-(ERYTU-1-A W) THVEET ) I,

(1-19) 3-(XFI(@2-(RIAXFILTVI)TMFI)BIVKRZIIV)T X /)4
FFYV-4-(ERYTU-1-A4)V)TH VB tert-TF I,

(1-20) 3-(XFI(@2-(R)AXFILTVII)TMFI)BIVKRZIIV)T X /)4
FHFEYV-A-(ERYIU-1-A L) TH VRV I,
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(2-1) 3-((COH-T AL V-9 IL) A RMFI)ANRZII)(XAFIV)T I/ )-
4-FJR) J-4-FFV TH VBB,

(2-2) 3-((((OH-T AL V-9 I A NFI)ANRZII)(XAFIV)T I/ )-
FIIVKRY) J-4-FFYTHVEET') I,

(2-3) 3-((((OH-T AL U-9-AIL) A NFI)ANRZII)(XAFIV)T I/ )-
~FIRY J-4-FFV TH VB tert-TFIb,

(2-4) 3-((((H-T AL V-9 I A RFI)ANRZI)(XAFIV)T I/ )-
FIVRY) J-4-FFYTH VBRI,

(2-5) 3-((tert-T b F L AIRZIV) (X FIN)T I /)-4-FEIR") /-4-FF
VThH VB,

(2-6) 3-((tert-T b FZHILRZNW)(AFIV) T X/ )-4-FEIKRY /-4-FF
VT VEET I,

(2-7) 3-((tert-T b FZHLRZW)(AFIV) T X/ )-4-FEINKRY /-4-FF
VT hVBE tert-TFIb,

(2-8) 3-((tert-T hFZHILRZNW)(AFIV)T X/ )-4-FEINKRY /-4-FF
VTH VRV D),

(2-9) 3-(((RUYVNAFFI)VANRZW)(AFIV) T I J)-4-FEIKRY J-4-
TFYVTH V.

(2-10) 3-(((RYIWAFV)AIKRZI)(AFIV)T X/ )-4-FEIKR) /-4-
FTXRYTHYVEET I,

(2-11) 3-(((RYTINWAFFI)VAILKRZW) (XA FIWV)T I J)-4-FEIRY J-4-
XY THVEE tert-TFI,

(2-12) 3-(((RUINWAFFI)VHIVKRZW) (XA FIWV)T I J)-4-FEIRY J-4-
TXRYTYVEERVIIL,

(2-13) 3-(((ZIIWAFI)AIWKRZIWIAFIVIT I/ )-4-FILKRY J-4-F
FVTH U,

(2-14) 3-(((Z WA FI)AIKRZIWI(AFIVIT I/ )-4-FILKRY J-4-F
FYTHIVETY I,
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(2-15) 3-(((ZUIWAFL)AIKRZIWI(AFIVIT I/ )-4-FILKRY J-4-F
FYTHVEE tert-TFI,

(2-16) 3-(((ZIIWAFL)AIKRZIWIAFIVIT I/ )-4-FILKRY J-4-F
FYTHVEBRVDI,

(2-17) 3-(AFI(@2-(R)AXFILT V)T MFI)BIVKRZIV)T X /)4
EILERY J-4-F XY TH VBB,

(2-18) 3-(XFI(2-(RYAXFILZ V)T MFI)RIVKRZIV)T X /)4
FIVRY J-4-F XY THVEBET) I,

(2-19) 3-(XFI(@2-(R)AXFILTVI)TMFI)BIVKRZIIV)T X /)4
FBIVRY J-4-FFY TH VB tert-TFI.,

(2-20) 3-(XFI(@2-(RYAXFILTVI)TMFI)BIVKRZIIV)T X /)4
FIVRY J-4-FFY TH VBRI,

(3-1) 3-((((OH-T AL V-9 IL) A NFI)ANRZI)(XAFIV)T I/ )-
(I AFIVT I/ )-4-FFYTH U

(3-2) 3-((((H-T AL U-9-AIL) A NFI)ANRZII)(XAFIV)T I/ )-
A~ (FAXFINTI))-4-FXVTHVEET) I,

(3-3) 3-((((H-T AL U-9-AIL) A NFI)ANRZII)(XAFIV)T I/ )-
A~(IAFIVT I ) )-4-FFYTHVEE tert-TFIb,

(3-4) 3-((((H-T AL U-9-AIL) A RFI)ANRZII)(XAFIV)T I/ )-
A~ (FAFIVT I/ )4FFYTH VBRI,

(3-5) 3-((tert-T b F L AIRZI)(XFN)T I/ )-4-(FXFINT X))~
A FY TH VBB,

(3-6) 3-((tert-T hF L AIRZI)(XFN)T I/ )-4-(FAXFINTZ)/)-
bFFV THVEET I,

(3-7) 3-((tert-T " F AR (AFI)T I /)4 (AFINTZJ)-
b-FFV TH VB tert-TF I,

(3-8) 3-((tert-T hF L AIRZI)(XFN)T I/ )-4-(FXFINTZ/)-
A XY THVEBRY D),
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(3-9) 3-(((RUYDIWAFIV)ANKRZIW)(AFIV)T I /)4 (PAFIVLT I
J)A-F XY TH BB,

(3-10) 3-(((RYINWAFV)AIWKRZIWI(AFIVIT I ) )A-(VAFILT X
J)A-FAXYTH VBT I,

(3-11) 3-(((RYINWAFLV)AIWRZIWI(AFIVIT I/ )A-(VAFILT X
I)A-FFYTHVEE tert-TFIL,

(3-12) 3-(((RYIWAFV)AIWRZIW)(AFIVIT I/ )A-(VAFIVT X
I)AFXITHVBRVDI,

(3-13) 3-(((ZUNAXI)AINKRZIV)(AFIIT I/ )A(FAFINTZ)
)-A-F XYV TH V.

(3-14) 3-(((ZUNAXI)AINKRZIV)(AFIIT I/ )A(FAFINTZ)
-A-F XV TH VBT IV,

(3-15) 3-(((ZUNAXI)AINKRZIV)(AFIIT I/ )A(FAFINTZ)
)-A-F XV TH U tert-TFI,

(3-16) 3-(((ZUNAXI)AINKRZIV)(AFIIT I/ )A-(FAFINTZ)
VA-F XV TH VBNV DI,

(3-17) 4~ (I AFIT I/ )B3-(AFILN(2-(KRYXFILZYIIL)TMFI)AH
WRZIT I ))-4-F %Y TH Uk

(3-18) 4=~ (UAFNT I/ )-3-(AFN(2-(FYXFLTYI)T hF2)H
WRZIVT I/ )-4AFXVTHVET ) I,

(3-19) 4=~ (FAFNT I/ )-3-(AFN(2-(FYXFLYI)T hF2)AH
WIRZIV) T 2/ )-4-FFYVTHYVEE tert-TFIb,

(3-20) 4-(FAFNT I I )-3-(AFN(2-(FYXFLIYI)T hFI)H
WRZIVT 2 ))A-FFXRYTHIVEBRVDI,

(4-1) 3B-(AFIVT I/ )-4-FFV-4-(ERYIU-1-4)L)TH V.

(4-2) 7V 3-(AFIVT I/ )4-FFV-A4-(ER)ITU-1-A)TH I T
— bk,

(4-3) tert-TFI 3-(XFINT I ))-4FFV-4-(ERYIU-1-4)L) T4
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J 7=k

(4-4) RUDI 3-(AFIVTI))dFFV-4-(ERYDU-1-4 L) TH J
77— b

(4-5) 3-(AFIWNT I J)-4-FIKRY /-4-FFYV TH VBB,

(4-6) I 3-(AFINTFI/))-4-FIKR) /)-4-FFYTH ) F7—h,
(4-7) tert-TFI - (AFINTZX/)-4FIR) /-4-FFVTH/)T7—h
(4-8) RUTI 3-(AFITI/))-4-FINKRY) J-4-FFYTH)F7—h,
(4-9) 4~(FAFINT I/ )3-(AFIT I/ )-4FF%VTHVE.

(4-10) VI A~ (DAFIT I I))-3-(AFINTI))-4FFVTH ) T7—

|\\

(4-11) tert-TFI (VA FINT I /)3 (AFINTI))-4FXYTH )
7— bk, FE

(4-12) RUDW A= (D AFINTZ))3-(AFIVTI))-4-FFXVTHIT
—_ |\o

[0246] AFEBADN (A) TRINDZ T I MMEMIK. HIZIE. UTORF—L4AIC
MOTEKTBIENTED,

l\|/|e |\|/|e
_N___cooH ZEHE_ N _CONRpaRim)
Ry’ Ry’
CH,COOPG CH,COOPGg
Ry #H) (Ry#H)
% i
=
E_ES:
Me Me Me
| | B
N CON(R17a)R178) N CON(R17a)R178) —= N CON(R17aXR178)
R YT R Ry
CH,COOH CH,COOPGg CH,COOH
Ry #H) (Ry'=H) (Ry'=H)

[0247] LEAF—LICHITSHT7 I NMEIREIF. FIAEEEER/NY KTy o (F
78 : AR, RITH:EX14F581H) . £/idAlbert5D
Fi%& (Synthesis, 1987, 7, 635-637) IC&Y. FEDFTIY ( (Ry74) (
R,78) NH) EHIRFILEEDILRIA I R & ORKBEEET
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MEEIHDIETITOIZIENTES,

[0248] LEERF—LICHITDHRRETIRIE. BIZIE. [Greene’ s, “Protective
Groups in Organic Synthesis” (ZE5hk, John Wiley & Sons 2014) ] (58
BOAEZRAWVWT, HEIVWEAFREZICEHORREAEZZAVWTITIZ &
NTEDB,

[0249] AFEBIEZILEMET ) —ETH>TH., ZOETH>THLL, WT
NEARERBICEEND, COLOQ TR & LT, HIZE, EREEIE. &
REiR, ERIEEIR. AMIREIR. BMIAIXEEMT IV BIERENHIT
bhd,

[0250] fEMERIR & LTIk, fIA ISR
BBLENETON, AHERIREE LT

IWEBIR., <L A VERIR, BAMIRE. 7T
RREMIE. XY VAWK VEBIE N
IWIRVEIRR EDN BT BN 3,

[0251] HEMIEEIREE LTE. BIRAEFMNYDLER AYDLIEBBREDTIVAYE
BR. AIVYDLER, ITXRIILEBREDTILAY LEELEER. 7=
VLR, TUVEZULERGRENETFON, ARIBEEER S LTE AIZIETT
FIVTIVIB VIF/—NUNTIVER XATILVIVE N, N=IRVI)
IFLYITIVERENEITONS,

[0252] EAMET7I/EEIEE L TR, BIAIET RS FUEIE. JIVLY I VEBERE
DEFON, IBEMTIVBEBEE LTE AIZET7TILF=VIR. ) YU UE,
FIWZFUBBRENZESFOND,

[0253] AFEBADIEEWIE. PIZIEKIFICHEL THEL &I YKERINLT
K ERBIBENDHY . FOLDRKMIMEARRBICETNS,

[0254] I SICAFEBAOILEMIE. tOHIEDBEEZRINL T, BEMBDELD

BhHBN. TOLDWAENMPELAERBICEE NS,

[0255] ABAMZEICEVWT. ARBOLEVNOBERANMEE L—EOEMGFERT

ZEDNHBH, BAERME, AFREME BEEUAFLE, LEYMOBEL

1B, RICKERELIE. MBERE. HERE. )
LTlE. BIAITEELIS. O/ EEIE.
VERIR. FEEIE. XT 7Y
VEVANKRVER, p—MLIVR
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[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

ET2MTOEEGS SOCREFRESYIAFKBICEEh,. EELOXODEE
BICREINQW, BIZAIE. DFRICAFRREFZEL. AEFEFRB L
VSEIRINEETIHE. WThEARBICEEN D,

BB, KBEMEICSWTEIAINALTORITRMXENIE. ZRELTK
BRHiEICHEAAN LN S,
=y

UTF, AFEBZEROICEIY ISICFHELSEHRBAT M. AFRBRRINLE
FEBNICERE I N2 H D TIERL,

AFEBAOEBICAWEEREAFL Y, BFBBTFIL, 2—Me THF, ¥
OO0T4 Y, £FREDMFREICARIN D BESEENRGEE R B
TPICAW, o, KERBE L THMAAVWRIETIE, BRAAE. BiK
A, FRGEKREASIE, BENEBEEREBEETICAV,

AEBFOEBICAWALTMSOT fILAIRIND S YILEN. Tk
BSA, 8LUBSTFAIHIRINZREFERIER G EDARFREBPBOER
ICAWCEREIR, BICKH LSO, BENEBEERABEETIC
AWz,

AFEBEOERICAWL, HERTF NMEEW. BLTHET I RMeEaiE
 FICEE L0, EmENMREESREBRRETTICAV G, . B
ZIHCTAMOAEICLYEE L THW:,

T DEMERIEHPLC method 1-4% L < I&method A,B,C,D,E,F, G HOWIh
MN—D2LUETHHL .

ST WPLC(RIGZ IR, #ifE)
HPLC method 1

Instrument: Waters ACQUITY UPLC H-Class

Column: Ascentis Express C18 (2.7 um, 4.6 mm x 50 mm), Supelco
Eluent: A) 0.05% TFA/water, B) 0.05% TFA/CH,CN

Gradient (B): 5% (0 min,) = 100% (6 min.) = 5% (7 min,) = 5% (9 mi
n.)
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Flow rate: 1.0 mL/min.

Detection: 210nm

Injection vol.: 5 ul

Sample prep.: 5 wlL/1.00 mL
[0263] HPLC method 2

Instrument: Waters LCT Premier
Column: Ascentis Express C18 (2.7 um, 4.6 mm x 50 mm), Supelco
Column temp.: 35 deg.
Eluent: A) 0.05% TFA/water, B) 0.05% TFA/CH,CN
Gradient (B): 50% (@ min,) = 100% (6 to 11 min,) = 50% (11 min.) =
50% (13 min.)
Flow rate: 1.0 mL/min.
Detection: 210 nm
Injection vol.: 5 ul
Sample prep.: 5 wlL/1.00 mL
[0264] HPLC method 3

Instrument: Waters ACQUITY UPLC H-Class
Column: Ascentis Express C18, (2.7 um, 2.1 mm x 50 mm), Supelco
Column temp.: 35 deg.
Eluent: A) 0.05% TFA/water, B) 0.05% TFA/CH,CN
Gradient (A): 95%(@ min) — 0%(4.0 min) — 0%(4.5 min) — 95%(4.6 min
) — 95%(6 min)
Flow rate: 0,25 mL/min
Detection: PDA 210 nm (200 - 400 nm PDA total)
Injection vol.: 0.3 ulL
Sample prep.: 50 wl/10 mL
[0265] HPLC method 4

Instrument: Waters ACQUITY UPLC H-Class
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[0266]

[0267]

Column: CAPCELL CORE ADME, (2.7 wm, 3.0 mm x 150 mm)

Column temp.: 30 deg.

Solvents: A) 0.05% TFA/water, B) 0.05% TFA/CH,CN

Gradient (A): 70%(0 min) — 30%(20.0 min) — 0%(20.1 min) — 0%(22.0
min) — 70%(22.1 min) — 70%(24 min)

Flow rate: 0.3 mL/min

Detection: PDA 254 nm (200 - 400 nm PDA total)

Injection vol.: 0.3 ulL

Sample prep.: amorphous 10.0 mg in CH,CN 10 ml; this solution 0.3 mL/0
.7 mL CH4CN

A. B#Bocib R NDEER

(Ehef1)

Boc-MeAla—MePhe-Leu-MeLeu-Thr (0Bn)-MeGly-0ALlyl ({b&#13a) DREBocit
i (6 mer : TFOH-BSTFA;E)

Me Me O TIOH (0.4 eq) Me Me 0

Boc., ,l\n, \v/ﬂ\ \v/ﬂ\o,a\v/- BSTFA (24 6q)  H. /l\n, \v/ﬂ\ N\V/M\O,A\,/
|
Me O

EtOAl: 0 deg.

3a 3b

RISBZRICERZT77.7 gEY &Y, 5 vWOEFBB T FIICAREI . RIS
BREKDS L, BREFS T1057%ICBSTFA%0.055 ml(2.4 eq). TfOH%S3,
0 l(0.4 e)IERAIL. RIGKERH LT, EFRRMBFEE, LOMSTRIE
=ML, BEROBEREERL

RIG%=MEBKTIFLE L, BREBZREANERBKESIRIBEKTERLL
s Bonh/-BHEBARIREL. 77.3 ngDRiREXREEENICE .

I MBS OUMRIEHERI A, 1,
[1]

E=mg) | INEW
B (t&t) 3a) 71.7 -
£ (e 3) | 77.3 EFER
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[0268]

[0269]

[0270]

[0271]

[&2]
43#7 (HPLC method 1)
MW m/z rt fE LC A%
EH (&% 3a) 906. 55 | 807. 55 ([M-Boc+H]+) | 5.976 | 93.83
£ i (& 3b) | 806.49 | 807. 49 ([M+H]+) 3.968 | 94.36

(EfERI2)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0Allyl ({b&¥1a) DRRBocib It (11 mer : TMSOTf-HMDS;%)

OBn
J\ i JL J@L § P BEP
N OAllyl
S
TMSOTF (3 6 eq) @ Me
HMDS (7.2 eq)

1b:R=H -«— Eioac, 0deg.

RISERICER%0.0810 gEY &Y, 10 v/wOEBBT FILICEMBI ., K
BB EKS L, BERFHET T109%ICHDS(%0.079 ml(7.2 eq). TMSOTf
Z34ul(3.6 e) IESRAML. RISKZFE R L, HAFRMAGEZ. LOMST
RitZzaH L. EROBEREZHEZE L, 7 NEEOUMIHEEI G,
1o

FRERERRE. BICREARISAREER L. LIMMTREZ2H L, <
DOEFEH 7 X FiaE ORI hadh > 7,

RIGEEZ] nlOWMBERKICNMZ., RISZELE UL, GWTEERTFI
Zhmlpnz, —EBEZDRELz, BREZRMERK nl&HFMRIREK mld
BERTHRE L, Son/-EHEZIEHEL. 68.0 ngDn{REMAR % IXNZKI0Y
TEBRLR 7 4L ELTEHRL,

1a: R =Boc

[5&3]

& (mg) L ECY
EH (tE% la) 81.0 -
ERMH (E&¥W1b) | 68.0 90
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[3R4]
547 (HPLC method 1: ERE L UBMHIOHIERTE)
MW m/z rt #E LC A%
FE¥ (k& l1a) 1560. 96 | 1242.05 | 6.519 96. 680
S/ (&t 1b) 1460.90 | 731.78 | 4.635 98. 003
[0272] [3R5]
4347 (HPLC method 2 : BEE4S#T)
MW m/z rt
FE¥ (k& 1a) 1560. 96 1561. 4097 ([M+H]+) 5.883
SR (&% 1b) | 1460.90 1461.5303 ([M+H]+) 4. 817

[0273] (=R 3)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0ALlyl ({b&¥1a) DFRBocib &t (11 mer : TMSOTf-HMDS;%)

J\Ci( SHEE L Jkﬁ\( GG SN

S

R 2 ICEUCTRIDERRE L 72, RIGFERIFERICLINSTOMN L 2,

1a:R=Boc TMSOTﬂssem
HMDS (4.3 eq)
1b:R=H -€— Ei0Ac, 0 deg.

LA L. ERAODRFEIIERINAN o7,
[0274] [3%6]
EE (mg) ECY
B# (k&% 1a) 21.7 -
£ (k&Y 1b) | BEET HEEEd
[0275] [5%7]
547 (HPLC method 1: [RME & U EMYOMERTE)
MW m/z rt R LC A%
BH (ba9 la) 1560. 96 | 1241.89 | 6.476 | 98.408
ERW E&¥1b) | 1460.90|731.76 | 4.562 | 97.256

[0276] (SEres14)

Boc-MeAla—-MePhe-Leu-MeLeu-Thr (0Bn)-MeGly-MeI le-Ala-MePhe-MeVal-Asp (0B
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n)-pip ({b&¥2a) DRxBocilb&iH(11 mer

Me Me
Boc., )\[( \)J\

OBn

JLI(
0y e

2b:R=H ---—

uliféw&Q

Ef 1 ICE L TRIbEER L,

[0277] [%9]

: TFOH-BSTFA}%)

TfOH (0.8 eq)
BSTFA (4.8 eq)
EtOAc, 0 deg.

£E (mg) YR (%)
BEH (& 2a) 48.1 -
£ (b&¥2b) | BEET Hped

[0278] [5k10]
4 # (HPLC method 1

ERE S UV EHYOMERE)

[0279] [3R11]

MW m/z rt fE LC A%
Ff (L& 2a) 1610.97 | ND 6.492 | 84.00
£ (&Y 2b) 1510.92 | ND 4.776 81.54
5% (HPLC method 2 : EE5HH)

MW m/z rt
F¥ (&t 2a) 1610.97 | 1611.43 ([M+HI+) |5.96
ERY (&Y 2b) 1510.92 | 1511.53 ([M+H]+) | 2. 84

[0280] (SE5&%15)

Boc-MePhe-Leu-MeLeu-Thr (0Bn)-MeGly-O0Allyl ({t&¥pda) DARBocit =it (5

r : TfOH-BSTFA%)

" 0‘3\’( \)J\ \)]\OAIIyI
>_Me

TfOH (0.4 eq)
BSTFA (2.4 eq)

EtOAc, 0 deg.

Ef 1 ICE L TRIbEER L,

[0281]

’Me 0‘3\’( \)J\ \)]\OAIIyI
He

PCT/JP2019/046805
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[$&12]

EE(ng) | URE(h)
FE# (EEY 4a) 98.5 -
£ (Eadb) | 78.7 91

[0282] [3&13]
447 (HPLC method 1)

MW m/z rt fE LC Area%
EH (& 4a) 821.49 | 844.4 ([M+Na]+) |6.033 90. 51
£k (e 4b) | 721.44 | 722.46 ([M+HI+) | 3.879 93.30

[0283] (ZEHEHI6)
Boc-MeLeu-Thr (0Bn)-MeGLly-0ALLly L (/. &¥38a) D RBocit, & Boc-Leu-MeLeu-Thr
(0Bn)-MeGly-0ALly I~DERR it (3 mer : TFOH-BSTFA}%)

TIOH (0.4 eq) Me
Me oo~ B, o BSTFA (2.4 eq) Me Me. _OBn
I{l \)]\ I:l \)]\ i-PrOAc, 0 deg. I\Ille 0 Me O
E H H N Y N“£ OAllyl
o} aq K,HPO, (8.0 eq) H H H
>—Me Boc-Leu-OH (1.2 eq) o o
e DMT-MM (1.7 eq) Me
0 deg. Me

8a 7a

RIGESRICHFAEYMEAT3.3 ngEYEY. 5 v/wOEEE4M vV 7O EIVICIEME
I, RGBS %KA%BSTFA%0,085 ml, TfOHA0. 0047 mlhN A 265R94E#
L. EHOUM AR X TICIFENTT L2 & ALCTHEER%. 5 v/uwd
KE) VEEIKERZANY D L186.9 mg%Z Ml A T, #E\> TBoc-Leu-0H - 1KF¥ %
40.1 mg &DMT-MM7%63. 1 mgiNx. FDTIRIE Lc, AERIMTEFHEZRICLCT
KOG Lz, 1 NKE{EF b YU D LKBRES vl A TRIGEE
IEL7e, 9RANIBICEY BEELZDRE%. 1 NKER{EF M) D LAKABRTIO
. DURRERKZRAN Y U LKBEKRT2E. SHRILT ) U LAKERTIEESRE.
HITRNE U 7o, MR & mIRRIE & L T82.0 mg(93%INEK) 1B,

[0284] [$k14]

EE(mg) | IR (h)
REH(EEY 8a) 73.3 -
ER (EEH Ta) | 82.0 93

[0285]
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[5R15]
B (R 3 St D 43 87 (HPLC method 1)
MW m/z rt fiE LC A%
[F=H#H (b &% 8a) 547.33 | 448.30 ([M-Boc+H]+) |5.513 96. 17
B Boc (& 447.27 |ND 2.938 95. 95
[0286] [3=16]
RO (HPLC method 1)
MW m/z rt fiE LC A%
SRk &t 8b) | 660.85 | 561.28 ([M-Boc+H]+) | 5. 657 95. 36

[0287] (Z=/eHI6 a)

Teoc—MeLeu-Thr (0Bn)-MeGly-OAllyl ({6&E%380b) DRiTeocqt, &Boc-Leu-MelLe

u-Thr (0Bn)-MeGly-0Allyl (7a) ~DEERIG(3 mer

: TFOH-BSTFA}%)

Me

TfOH
BSTFA
i-PrOAc;

Me

Me OBn
I\Ille o] I\IIIe O
N\)j\ B N\)j\
Teoc” Y N”E 0/\/
H H
(o}
Me—(

Me

Boc. N
aq K;HPO,
Boc-Leu-OH
DMT-MM

Teoc-MeL eu-Thr(OBn)-MeGly-OAllyl
80b

Me OBn
I\Ille (o] I\IIIe (o]
N\/u\ N\)l\
< N o\
H HH
; o

Me
Me

7a

[0288]

EEf) 6 & ERRDBIFICL

Y TeocE %=PfRER. Boc-Leu-OHEERIH 3 C

ETEHOYM R I TITILENTaZBE I ENTE S,

(B 7)
Boc—MeIle-Ala-MePhe-MeVal
TfOH-BSTFA%)

Me

Me
Boc\ \)k

MeO

L,
guU

Me

Me

5a

-Asp(0Bn)-pip ({b&Hp5a) DA#Bocit =it (5 mer

TfOH (0.4 eq)
BSTFA (2.4 eq)
i-PrOAc, 0 deg.
—_—
then
Bn  aq K:HPO,
(8.0 eq) me" o

Q

0O

EVUQL

Me
Me

A

Me Me O
Me

5b
OBn

Me
Me: Me
Me l\llle Q I\Ille [o] Me ©O
(

N Y N Y N™ = ‘OH
| ER : HH
Me O o (o]

>—M

Me

then
34 (1.0 eq)
DMT-MM (1.7 eq)

e

Me

Me Me O Me O
Boc. )ﬁl’ \)L \)J\ N\)J\
Y N OBn
HH
o Me Me o A

Me
>—Me

2a
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EHEH 6 EHDERSFEICE > TIRERERISEHRREE T VRY MIT
e L7,
[0289] [F&17]

EE(mg) | URE(h)
E# (L& ba) 105.3 -
AR (EEH 2a) | 153.6 78%

[0290] [5k18]

ft R 58 S h5 0D 4347 (HPLC method 1)

MW m/z rt HIE LC A%
[F# (&4 ba) 862.52 | 573. 33 5.978 95. 01
BEiREEA (L&Y 5b) 762. 47 | 763. 47 ([M+H]+) |3.779 94.05

[0291] [5R19]

BREOERY S (HPLC method 1: [RE X VB MY OMEIRE)
MW m/z rt HE LC A%
AR (lE&Y) 2a) 1610.97 | ND 6.699 |85.93

[0292] [5:20]

BREZOERYD S (HPLC method 2 : EEHH)
Mw m/z rt
£/ (EEY 2a) 1610.97 | 1611.43 ([M+HI+) |5.96

[0293] (ZEHEH8)
Boc—Ala-MePhe-MeVal-Asp(0Bn)-pip({t &#p6a) D EiBoct, & HEKIGH (4 mer :
TfOH-BSTFA%)

TfOH (0.4 eq)
BSTFA (2.4 eq)
i-PrOAc, 0 deg.
N\)J\ en Boc\ \)L
OBn aq K;HPO, (8.0 eq)

Me Me 0 /\ B&CT l\'l\lnenlnle“O;ie(;)Z eq) Me Me o /\
6a 5a
EEH 6 LB DERFEICKE > TRFRERINEHRRBZ T VRY MIT

e L7,
[0294] [3&R21]

EE(mg) | 4R (h)
REH(EEY 6a) 271 -
£ (IEE¥ 5a) | 308.9 95%
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[0295] [£R22]

B R E AR D47 (HPLC method 1)

MW m/z rt Wi LC A%
F# (&t 6a) 735. 42 758. 4 ([M+Nal+) 5. 357 98. 921
RRER (&1 6b) 635. 37 636.40 ([M+H]+) 3.383 97.893

[0296] [5%23]

R RIE% D54 (HPLC method 1)
MW m/z rt HE LC A%
S (st ba) | 862.52 |573.33 | 5.97896.938

[0297] (ZEhEfHI9)
Boc-Leu-MeLeu-Thr (OBn)-MeGly-0Ally L({b &¥n7a) DRiBocit, it (4 mer : TFO
H-BSTFA;%)
TfOH (0.4 eq)
EtOAG, 0 deg. H
Boc\ \)I\ \)J\OAIIyI th—>Boc \)L \)L \)I\OAIIyI

aq K;HPO, (8.0 eq)
Boc-Ala-OH (1.2 eq)

Me DMT-MM (1.7 eq) Me
EHEH 6 EHDERSFEICE > TIRERERISEHRREE T VRY MIT
e L7,

[0298] [5R24]

E=2mg) | IRE %)
BE# (E&ip Ta) 82.0 -
SR tEtpda) | 98.5 97
[0299] [%R25]

43#7 (HPLC method 1)

MW m/z rt fiE LC A%
EH (L&Y 1a) 660.41 | 561.28 ([M-100+H]+) | 5. 657 95. 36
hfEE (k&M Tb) | 560.36 | 561.40 ([M+HI+) 3.545 94.04
[3%26]
43# (HPLC method 1)

MW m/z rt fiE LC A%
SR (e 4a) | 821.49 | 844.4 ([M+Nal+) 6.034 90. 36

[0300] (=/eHI10)
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Boc-Leu-MeLeu-Thr (OBn)-MeGLly-0ALly L (4t &¥n7a) DEFENIZ I & B BiiBocib
it (4 mer : HCLi%) (Russ. J. Bioorg. Chem., 2016, 42, 143.)

OB“ OBn
\)l\ \)J\ HCI (12eq) \)]\ \)j\
OAllyl OAllyl
TFE rt
7a
Me OBn
Me o}
H
‘N H OAIIyI
HH

7c 7d

RIGBHICERAE18.7 mgBY &Y, 10 v/wD M) Z)LA0TH J —ILITH
X, #EWTAN HOUERBE T FILIBR) 8.5 wl(1.2 eq)RINL. RIGHK
IR L, EAERNM2EFER. LCMS(HPLC method 1) TRISZE DT L. T
K (=EHH/ (BEY+HHEFEM) ) D8N THD & 2R L, COBRATT I
RiES A IR S hi-ib & & L TH-Thr (0Bn)-MeGLy-0ALLly L({b & ¥7c) % 0. 86
1%. H-Leu-MeLeu-Thr (0Bn)-OH({b&#7d) & 1. 275%F h Ehi&H L /=,

[0301] [3&27]
447 (HPLC method 1)

MW m/z rt LC A%
F# (L& Ta) 660.41 | 561.28 ([M-Boc+H]+) | 5.657 |18.437
£ (& Tb) | 560.36 | 561.40 ([M+HI+) 3.363 | 79.258
TR (b&4 7c) | 320.17 | 321.08 ([M+HI+) 2.500 |0.861%
TR (b & 7d) | 449.29 | 450.17 ([M+H]+) 2.759 | 1.275%

[0302] (=HeHI1 1)
Boc-MePhe-MeVal-Asp(0Bn)-pip({b&#19a) DRR{RE & Boc-Ala—MePhe-MeVal-A
sp(0Bn)-pip~ADEHEXI(3 mer : TMSOTf-BSTFA}%)

TMSOTF (0.4 eq)
BSTFA (2.4 eq)

N 0 EtOAc, 0 deg
ve o m -
Boc N\)]\ then H
N : N j OBn 44 K,HPO, (8.0 eq) \/”\ \/u\ m
Me M E

Me O ~ Boc-Ala-OH (1.25 e
e Me ( q)

DMT-MM (1.7 eq)
9a 0 deg.

e

6a

sl 6 BEDERRITEICKE > ThRERISEMRRIGZET VRY MIT
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[0303] [£R28]

125
EHEL 7,
Ex=mg) | IRE®W
E#H (&% 9%9a) 253.2 -
SR EE 6a) | 319.4 EER

[0304] [5=29]

[0305]

[0306]

[0307]

[0308]

BR R 5& =BG D 5241 (HPLC method 1)

PCT/JP2019/046805

MW m/z rt fiE LC A%
EH (&% 9%a) 664.38 |687.5 ([M+Nal+) 5.647 99. 206
BR{REK 564.33 |565.31 ([M+H]+) 3.338 98. 885
[£R30]
BRRIGOSH HPLC method 1)

MW m/z rt fiE LC A%
SR EEY 6a) | 735.92 | 758.4 ([M+Nal+) 5.377 99. 538

(Emeh1 2)

Boc-MePhe-MeVal-Asp(0Bn)-pip({b &419a) D EIRE (3 mer : TMSOTf-MSTFA;X)

TfOH (0.4 eq)
MSTFA (1.5 eq)

N o
SBe
N

\.)LN OBn
5 H H
Me/\Me

EtOAc, 0 deg.
Boc., then
N aq K;HPO, (8.0 eq) Bo
Me Boc-Ala-OH (1.2 eq)

DMT-MM (1.7 eq)
9a

N
c/

A

I\=Ile Me O
M

N_o
PP
N\)J\

" "N OBn
i HH
/\Me

[3
6a

EHEFI 6 ICEEEDERGEICK > TIHRERISEHBRRIGET VRY MC

TERL &,

[£31]

BEEmg) | URE (%)

FE¥ (E&t) 9a) 200. 6 -

£ (& 6a) | 220.6 95
[£&32]

R AR 5 I BG D 7241 (HPLC method 1)

MW m/z rt #E LC A%

R &% 9a) 664. 38 687.5 ([M+ Nal+) | 5.647 99. 206
BREREARUEEY 9b) 564. 33 565.31 ([M+ H]+) | 3.338 97. 921
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[0309] [£R33]

BERED2H HPLC method 1)
MW m/z rt fiE LC A%
SR EEY 6a) | 735.92 | 758.4 ([M+Nal+) 5.308 99. 279

[0310] (Z=reHI1 3)
Boc-MePhe-MeVal-Asp(0Bn)-pip({t &419a) D FEIRE (3 mer : TMSOTF-BSA;ETMS
OTf 2.4 eq, BSA 2.4 eq)

{ ) TMSOTS (2.4 eq) { >
N o BSA (2.4 eq) N o
'Y'e o m EtOAc, 0 deg. . 0 I\Ille o m
oy N\_)LN OBn then Boc/N\.)I\N N\.)LN OBn
NSeL O ) 29881
Me OMe/\Me D:II(;:-MaN-I (1.7(e:q) eq) Me Me OMe/\Me
0 deg.
9a Ba

Ehefl 6 ICEBEOERAZEICK > TIRHEREBRLBEBRRIGETVRY MC

TEREL .
[0311] [3R34]

EE(mg) | IR (h)
FEHLEY %) 204.6 -
ER (le&¥ 6a) | 219.0 97

[0312] [%R35]

A5t R 38 I 0D 4347 (HPLC method 1)

MW m/z rt WiE LC A%
FE# (& 9a) 664. 38 687.5 ([M+ Na]+) | b. 647 99. 206
BifREEA (L&Y 9b) 564. 33 565. 31 ([M+HI+) | 3.338 98.970

[0313] [5R36]

BRERIGOSH HPLC method 1)
1] m/z rt #iE LC A%
S {eatm 6a) | 735.92 | 758.5 ([M+Nal+) 5. 301 99.573

[0314] (Z=rEHI1 4)
Boc-MePhe-MeVal-Asp(0Bn)-pip({b&#19a) DRHIRE (3 mer : TMSOTf-HMDS;%)
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Q o TMSOTS (1.8 eq) Q °
I\Ille o 0 HMDS (2.4 eq) . I\Ille o o
Boc. N\)k EtOAc, 0 deg. H. N\)l\
N - N OBn N - N OBn
5 H H H H
Me” M M

| |
Me Me O
Me/\ e
9a 9b

Boc-Ala-OH (1.2 eq)
DMT-MM (1.5 eq)
K;HPO, (8.0 eq)
EtOAc-H;0, 0 deg.

N O
H o] l\llle (o] o]
/N\)j\ N \)l\
Boc Y N Y N OBn
H | H H H

RIGERFICEN%107.4 ngEY &Y, 5 v/wOFBET FILIRRIE, RIG
BREKS L, BREBEKTI09EICHIDS(1,1,1,3,3,3-AFH X FIL I
SH>)%0.085 ml(2.4 eq). TMSOTFZ35u, L(1.2 eq)EXRFHML. RIGK%Z
Wi Lie, AERMBFEE. LOMSTRIGZ DM L. NG5, 842>/
SHTMOSTF 220 1 1(0.69 eq)iBAN L 7c, HAREMIEER. LISTRBDER%
MR L7z, 73 NESOUBRITEERI NI >,

RIGBIEZICY) VEBKFEZH Y D L%373.4 mg(13.3 eq)Fpl L1k, K%0.
89 mliNx T20318# L 7=,

ZD%. RISSBICHBRIFLEI nlNA. —BEoEE L, BHEEH
MEEK! ml&HFMBRIEKI mlORERTEE L. BONAEKREZIRNE
L7

FWNT, BONTHINERFEZFRT T nlUBREL, ) VBKEZHY
D L%251.0 mgMN A fo, 7K%0.89 mlpl A /=18, RISE2]I%IKD L7, Boc-Al
a-0H%36.8 mg, DMT-MM#%79.5 mgilZx . ZKBICHTIF /2 F FTREFE®R L, 15.
SEFEIRICLIMS TIRRIDER 2R L2k, DRWLIBEIT o, FONLHEH
Ba5%KEEN ") D LT20E, KTIE., 5%MEEKENY U LT2E, HMEIER
KTIENESE L., =iEL, HERMZEBBERKE L T0.1075g (URE90%) 15 7=

(o)
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[0315]

[0316]

[0317]

[0318]

[£R37]

B8 mg) |URE®H)

FE# (L&Y 9a) 107.4 -

AR (E&H 6a) | 107.5 90

[£%38]

A5t R 38 I Bt 0D 4347 (HPLG method 1)

MW m/z rt fiE LC A%
FE# (&1 %a) 664.38 | 687.5 ([M+ Nal+) | 5.647 99. 206
hRK (&% 9b) | 564.33 | 565.31 ([M+ H]+) | 3.360 | 98.783

[£%39]

BRRIGOSH HPLC method 1)
MW m/z rt #iE LC A%
Sk {tetm 9a) | 735.42 | 758.4 ([M+ Nal+) | 5. 268 98. 031

B. REFERHEFIORIY)—=VT
(EmEHI15)
Boc-MePhe-MeVal-Asp(0Bn)-pip({t &4)9a) D iR &

(BEE N-(MYXFILIYVIVSITFILTIV)
SN

_SI_
(2.4 eq)
Boc N \)I\ TMSOTF (2.3 eq) Hen \)]\
| EtOAc, 0 deg. |
Me O /\ Me
9a 9b

RISBESHICEA%99.5 mBY &Y, 5 vVwDEBRT FILISARI B, ki
BREKD L, BRFEKITIN-((KRYXFILD Y)Y TFILT I V%O,
070 mL(2.4 eq). TMSOTT%0.032 ml(1.2 eq)IESRAM L. RISHEEEHL -
o EEARNIN.OBFEE. LIMTRISZSITLIcE 5, BEEKFINLE >k
TMOSTF%0.029 ml (1.1 eq)BANL 7=, RISEHHBD SARFEZLOMS T RIG % 2
M. RROBREZHRE L, TOBRT7 I NEEOUIMIHERE I hAs >k
o RIGHEZEIREI L. RIGFHEB S201FERICLIMS TR EBESW L.
o COBEHT I NEEOUIRTIZERE I A -/,
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[0319]

[0320]

[0321]

[0322]

RISFRIB21BERICRIGARIC) VEBEKFEZH ) D £0.2032 98 £ 1VK0.5
0 nl ZRML. 0NEIFEH L, RDREZHBRIFILI nl TERE, ZB%
DEELEREZR . BSOoN/BREBZRMRIEK0.5 nl EgHFNEREK5 m
IOREBFETIERE L e, W TRAMBIEKES nlTHREFL. BREZR
MElize CORBEHEAY 704 nlUTAREL. 0.5 MKB{LF MY D A
KIBR! mlERWFABIEKOS mlDBEAREFETIERE LI, mWTI0RIEK
0.5 mlTHEiEL. AREZRBEIIRMEL. 81.7 mgDiRREMKR % INFKITFTHL

(o)

[5=40]

EEmg) | IRE %)
B (t&t 9a) 99.5 -
£ (& ob) | 81.7 97
[3R41]

4 #7 (HPLC method 1)

Mw m/z rt fiE LC Ak
FE# (E&Y 9a) 664.38 | 687.5 ([M+Na]+) 5. 647 99. 206
£ UEEW 9b) | 564.33 | 565.27 ([M+H]+) 3. 364 95. 547

(EHEBI1 6)
Boc-MePhe-MeVal-Asp(0Bn)-pip({b&#19a) DRniRE
(BEEN-(FYXFILZYIL)EILERY V)

b
Q.+ Q
A

N
Boc.. N TMSOTF (2.3 eq) HJ N
N N A OBn  EtoAc, 0 deg. N = Na OBn
Me OMe/\Me Me oMe/\Me
9a 9b
EREFI1 S ICEEDAFEICK > TEREITo -,
[5R42]

EE(mg) | U3 (h)
E# (Ut &% 9a) 98.4 -
£ EEH ) | 117.8 E

#J

B
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[0323] [5R43]

43#7 (HPLC method 1)

130
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M m/z rt fE LC A%
R (le&% 9a) 664.38 | 687.5 ([M+Na]+) 5. 647 99. 206
ARt (L& 9) | 564.33 | 565.30 ([M+HI+) 3. 350 98. 652

[0324]

Boc\N

|
Me

EHeH1 51

[0325] [3R44]

(ERrefI1 7)
Boc-MePhe-MeVal-Asp(0Bn)-pip({t &4)9a) D iR &
(EE : N-tert-TF I MY XFITYILT

N o
I\Ille o o]
N\)I\
<" N 0B
o H H H
Me” Me

EREOAEICKE > TERAETH =,

(2.4 SQ)

TMSOTf (2.3 eq)
EtOAc, 0 deg.

V)

H

\

Me

&LLL

9b

EEmg) | IEO)
FEH#H (&% 9a) 100.9 -
£ EEH ) | 128.6 EEM
[0326] [%R45]
447 (HPLC method 1)
MW m/z rt fiE LC A%
EH (&% 9%a) 664.38 |687.5 ([M+Nal+) 5.647 99. 206
£ (k&Y ob) | 564.33 | 565.28 ([M+H]+) 3.354 98. 631

[0327]

(1B :

Boc.

Me

EHeH1 51

(ErEH1 8)
Boc-MePhe-MeVal-Asp(0Bn)-pip (1t &#19a) DRHIRE
2,2,4,4-F KNSAFIRVEY I ALZY)

N o
I\IIIe (o] o]
N\)I\
Y N OB|
o H H
Me/\Me

EREOAEICKE > TERAETH =,

XK

(3.6 eq)

TMSOTf (3.4 eq)
EtOAc, 0 deg.

N33

Me

9b
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[0328] [3R46]

131
EE(ng) | URE(h)
FE# (L&Y 9a) 88.0 -
AR (EEH %) | 102.5 EEH

[0329] [5R47]

[0330]

447 (HPLC method 1)

PCT/JP2019/046805

MW m/z rt #iE LC A%
FE#H (&% 9a) 664.38 |687.5 ([M+Nal+) 5.647 99. 206
£l (& 9b) | 564.33 | 565.28 ([M+H]+) 3.338 08. 433

Boc\N

(E5eH19)

|
Me

9a

OTMS

(2.4 eq)

TMSOTf (2.3 eq)
EtOAc, 0 deg.

Boc-MePhe-MeVal-Asp(0Bn)-pip({t &4)9a) D iR &
(BE: 41V 7ORZIAFIMNYAXAFIILISY)

N (o]
I\IIIe (o] o]
N\)J\
v N OBn
o H H
e/\Me

H\';‘
Me

KBl 1 5 ICEEEDOTERICK > TRRET o7,
[0331] [3R48]

[0332] [5R49]

[0333]

N O
I\Ille (o] o]
N\)J\
Y N OBn
o H H
Me/\

9b

E=mg) | WRE
FH (EEY 9a) 44.3 -
SR EEH ) | 44.2 EEM
43 #7 (HPLC method 1)

MW m/z rt fiE LC A%
FE# & 9a) 664.38 |687.5 ([M+Nal+) 5. 647 99.206
SR (Eat 9b) | 564.33 | 565.27 ([M+H]+) 3.340 97.587

(1B :

(EheH20)

Boc-MePhe-MeVal-Asp(0Bn)-pip({t &4)9a) D iR &
DAFIVTTUVAFILNYXFIL YT 25 —IL)
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WO 2020/111238 132
OTMS
< > Z ONe < >
|\I,|e fo) Nio)(‘)\ (2.4 eq) |\I,|e o Nio)?\
Boc.. N ] He N
A Hos menese” A A KA,
We OMe/\Me Me OMe/\Me
% 9b
EReB 1 5 ICEBMDAEICHK > TEREIT o7,
[0334] [3=50]
EE(mg) | URE %)
FE#H {EEY 9a) 44.9 -
ERUEEW o) | 44.7 FEERM
[0335] [3*51]
4#7 (HPLC method 1)
MW m/z rt iz LC A%
[ (e &% 9a) 664.38 | 687.5 ([M+Nal+) 5. 647 99. 206
i (&t ob) | 564.33 | 565.27 ([M+H]+) 3.348 98. 352

[0336] (Z=mEHI2 1)

Boc-MePhe-MeVal-Asp(0Bn)-pip({t &4)9a) D iR &

(1B :

Boc\l}‘
Me

9a

N o
I\IIIe O 0
N\)]\
" N OBn
I & HH
Me” Me

3,4-YE RO-2H-EZ V)

o]

Z
(2.4eq)

TMSOTf (2.3 eq)
EtOAc, 0 deg.

EHeH 1 5EBEDFERICE > TERET o7,

[0337] [5R52]

B8 mg) | URE %)
EHLEY %2) 53.7 -
ER LS 9b) | 69.2 TEMN

[0338]
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[53]
43#7 (HPLC method 1)

MW m/z rt #E LC A%
EH (&% 9%9a) 664.38 | 687.5 ([M+Nal+) 5. 647 99. 206
£ tEt ob) | 564.33 | 565.27 ([M+H]+) 3.325 98. 503

[0339] (ZEmfHI2 2)
Boc-MePhe-MeVal-Asp(0Bn)-pip({b &459a) D An{RE
(EE N NN N -F RS XFL-1,8-FTHLYITIY)

\ /
Q
|\I,|e fe} m (3 2 eq)
Boc., N\)L TMSOTf (35 eq) Hey \)L
:."I I i OBn  EtoAc, 0 deg. |\'n
e e
Me/\Me
% 9b

EHeH 1 5EBEDFERICE > TERET o7,
[0340] [3R54]

EEmg |E®W
EHLEY %) 50. 6 -
£ (EEaH o) | 57.6 EEH

[0341] [3R55]
44t (HPLC method 1)

MW m/z rt #E LC A%
FE# (EEY 9a) 664. 38 687.5 ([M+Nal+) 5. 647 99. 206
AR UUEEH %) | 564.33 565.28 ([M+HI+) 3. 353 98. 409

(R DLCAK ISR LIB R DZRFIRE Z R\ E%CH, )
[0342] (FmEHI2 3)
Boc-MePhe-MeVal-Asp(0Bn)-pip({b &49a) D fit {7 &
(X :2,2 -1y 70oE) FYERLAS)-4-tert-TFIL-2-AFH V1) v])
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[0343] [5R56]

[0344]

[0345]

[0346]

[0347]

Q o
I\Ille (o] (0]
Boc N\)l\
N Y H H OBn
0 =
e/\Me

134

oo
5

(4.0 eq)

PCT/JP2019/046805

> I\Ille o]
9e Ho N
| E't\'ésfi,ﬂo(ifg.q’ 'f H H OBn
Me Me oMe/-\Me
9 9b
EReB 1 5 ICEBMDAEICHK > TEREIT o7,
EE (ng) | URE %)
FE#E (& 9a) 45.7 -
SR UtEm o) | 128.5 EFEH
[£57]
4 #r (HPLC method 1)
MW m/z rt LC A%
FE# (& 9a) 664.38 | 687.5 ([M+Nal+) 5. 647 99. 206
SR EEY 9b) | 564.33 | 565.28 ([M+HI+) 3. 353 90. 099

(LERA DLCARIZ R ANIEIR DBRFIEE Z RV /cEZ ECHE, )

(Ehehl2 4)

Boc-MePhe-MeVal-Asp(0Bn)-pip({t &4)9a) D iR &

(BE: a4y 7O AILEKRI A I R)

|
Me

9a

N o]
I\Ille o} (o}
Boc N\)J\
N v N OBn
o H H H
Me” “Me

TMSOTF (1.2 eq)
DIC (1.2 eq)

EtOAc, 0 deg.

Me

EhEfl 1 5 ICEEEMDIFEICH > THRERET o 7

[5%58]

B8 (mg) | URE (%)
B (E &Y 9a) 36.8 -
£ UEEY ) | 31.2 85

N_o
- Me O 0
H. N\)J\
N " TN OBn
| i HH
M

(o]
Me” Me

9b
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[F59]
43#7 (HPLC method 1)

MW m/z rt LC A%
F=H (b &% 9a) 664.38 | 687.5 ([M+Nal+) 5. 647 99. 206
£ it (& 9b) | 564.33 | 565.28 ([M+H]+) 3.347 89.920

(LERA DLCARIZ R ANIEIR DBRFIEE Z RV /cEZ ECHE, )
[0348] C. REFEERADZ V) —=>7 (11 nerdRTF K TORERK)
(EeH25)
Boc-MeIle-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (0Bn)-MeG
ly-0Allyl ({b&¥1a) DRRBoc bR (11 mer : TMSOTf-BSTFAJR)

OBn
Me Me (o]
\)Li,\)kf\)kkw\)\ &ﬁ&w
1a:R=Boc TMSOTf(36eq) @ >_Me
BSTFA (7.2 eq)

1b:R=H -«— Et0Ac, 0 deg.
EREFI2ICECTERZIT >,
[0349] [5<60]

EE (mg) ESCY
FEH (k&% ia) 19.7 -
£t (bE¥1b) | 14.8 80

[0350] [5%61]

531 (HPLC method 1: ERE XV BEMYDOHMERE)

MW m/z rt HIEE LC A%
F# (k& 1a) 1560. 96 | 1242.05 | 6.519 | 96. 680
AR (lE&¥ 1b) 1460.90 | 731.67 | 4.638 | 96.275

[0351] (EefHI2 6)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0Allyl ({b&¥pla) DREEBoc b RIG(11 mer : TMSOTF-BSASE)
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Me
Me OBn
[o] e e (o]
H
R. N
N M N OAllyl
I H H 1
Me Me

Me
‘R = Me
1a:R=Boc TMSOTF (3.6 eq) >
BSA (7.2 eq)
1b:R=H -e—— EiQAc, 0 deg.

ERH 2 ICHECTERET o/,
[0352] [562]

EE mg) ESCY
¥ (k& la) 18.0

£Rm (E&mib) | 11.8
[0353] [5%63]

4#7 (HPLC method 1

70

: FERB L UVBEHYOMERE)

MW m/z rt HIE LC A%
FE# (ke la) 1560. 96 | 1242.05 | 6.519 | 96. 680
£ (BE¥ 1b) 1460.90 | 731.67 | 4.633 | 94.636

[0354] (Z=HeHI2 7)

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0Allyl ({bE&#p1a) DREBoc b &I (11 mer : TMSOTF- UL 7 X ViK)

s s T o

Me
Me/\Me Me
1a: R=Boc TMSOTF (10 q) >
N-{TMS)morpholine (11 eq)
1b:R=H -«— FEi0Ac, 0 deg.

ERH 2 ICHECTERET o/,
[0355] [R64]

£E (mg) YR (%)
E# (k& l1a) 19.3

£t kg i1b) 161

89

[0356]
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[5%65]
547 (HPLC method 1: R & & U EMYIOMERTE)

MW m/z rt R LC A%
B# (ba9 la) 1560. 96 | 1242.05 | 6.519 | 96. 680

£ (E&¥ 1b) 1460.90 | 731.68 | 4.627 | 96.267

[0357] (EfefI2 8)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0Allyl ({bE&#p1a) DREBoc b &I (11 mer : TMSOTF- UL 7 X ViK)

OBn
¢L i ¢L Q I UL S PE
J\"/ N OAllyl
>—Me
TMSOTf (3 6 eq)
N-(TMS)diethylamine (3.6 eq) @

1b:R=H -€— Ei0Ac, 0 deg.
EREFI2 ICELCTERETo .
[0358] [3%66]

1a: R=Boc

EE (mg) e 0y
REH (k&% la) 20.2 -
£ (EE¥ 1b) 15.3 81

[0359] [5%67]

347 (HPLC method 1: R E &K VB HHIOMEIRE)

MW m/z rt HIE LC A%
E# (ea¥la) 1560.96 | 1242.05 | 6. 519 | 96. 680
£ (lE&¥ 1b) 1460.90 | 731.65 | 4.626 | 97.574

[0360] (EefHI2 9)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0ALlyl ({b&¥n1a) DBRBoc b R (11 mer : TMSOTF-A X > i%K)

¢Lci( A T\)L SERES P e

Me
1a: R =Boc TMSOTF (3 6 eq) >
2,2,4,4-tetramethylpentanone imine (3.6 eq)

1b:R=H -«—— Et0Ac, 0 deg.




WO 2020/111238

138

ERH 2 ICHECTERET o/,

[0361] [5%68]

EE (mg) YRz (%)
FE# (ke 1a) 18.7 -
£ bE¥W 1) | 157 920

[0362] [3=69]
4 #7 (HPLC method 1

ERB X UBENYOMERE)

MW m/z rt HE LC A%
FE# (k&% la) 1560.96 | 1242.05 | 6. 519 | 96. 680
ERH (lE&¥ 1b) 1460.90 | 731.70 | 4.631 97.089

[0363] (EHEHI3 0)

PCT/JP2019/046805

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0Allyl ({b&E¥p1a) DRRBocibitx(11 mer

J%ﬁ(&tﬁ K

TMSOTf (5 9 eq)
MSTFA (10.6 eq)
EtOAc, 0 deg.

: TMSOTf-MSTFA3L)

L I( L,

@ S ¢

1a: R=Boc —

1b:R=H -
ERH 2 ICHECTERET o/,
[0364] [3R70]

EE (mg) W ESCY
FE# (ke 1a) 21.7 -
£ (Eg¥Y i) | 157 77

[0365] [5k71]

447 (HPLC method 1 : & & U BHIYIDMERTE)

MW m/z rt HIE LC A%
FE# (k&% la) 1560. 96 | 1242.05 | 6. 519 | 96. 680
£ (E&¥ 1b) 1460.90 | 731.61 |4.616 | 96.490

[0366] (EmEHI3 1)

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0Allyl ({bE&#p1a) DREBoc b &I (11 mer : TMSOTF- UL 7 X ViK)
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[0367]

[0368]

[0369]

[0370]

[0371]

OBn
I/U\ Me e o}
\)L X 1 ﬁ( Lo
Me Me O /\
1a: R=Boc — @ >—Me
TMSOTf (3.6 eq)

N-tert-butylITMSamine (3.6 eq)
1b:R=H -e— EiQAc, 0 deg.

ERH 2 ICHECTERET o/,

[5&72]
EE (mg) IR (%)
E¥ (t&#i1a) 17.5 -
SR (L&Y 1b) 13.5 81
[573]
5347 (HPLC method 1: BHE L UBEMNYOMERIE)
MW m/z rt HWEE LC A%
EH (&% 1a) 1560.96 | 1242.05 | 6. 519 96. 680

£ (E&EW 1b) 1460.90 | 731.71 | 4.629 97.390
(EfERI3S 2)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0Allyl ({b&#p1a) DRRBoc b &I (11 mer : TMSOTF-S > I TE %

— i)
\)l\ EL”/ \)J\ I)L )\n/ \)I\AS\'( \)j\ n\/(l)J\OAIIyI

TMSOTf (3 6 eq)
Dimethylketene -
1b:R=H - Methyl Trimethylsilyl Acetal (7.2 eq)

1a: R=Boc

Me

EtOAc, 0 deg.
EEF 2 ICELCTERBRZT o>/,
[5R74]
EE (mg) e 0y
REH (k&% la) 23.6 -
£ (k& 1b) 19.8 90
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[5R75]
347 (HPLC method 1: ¥ E & WEH YD HEIRE)

MW m/z rt #E LC A%
FE# (ea¥la) 1560.96 | 1242.05 | 6.519 | 96. 680

£/t &Y 1b) 1460.90 | 731.63 | 4.620 97. 488
[0372] (EefHI3 3)

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0ALlyl ({b&¥p1a) MfEBocib&IN(11 mer : TMSOTF-"0 kv ZAR Y U3%)

Me
Me OBn
e I\Ille (¢] I\Ille (o}
J\ \)L N\)L LIGEN
> N~ £ OAllyl
H H
Me o]
>—Me
TMSOTf (8 4 eq) M¢
N,N,N',N'-Tetramethyl-1,8-

naphthalenediamine (8.5 eq)
EtOAc, 0 deg.

ERH 2 ICHECTERET o/,
[0373] [K76]

1a: R=Boc

1b:R=H -=—

EE (mg) ECY
FEH (k&% l1a) 17.5 -
£R (lE&¥1b) | 16.2 97

(RNBROIBELNERET S, )
[0374] [&77]

53t (HPLC method 1: ERE XV BEMYDOHERE)

MW m/z rt HIEE LC A%
FE# (k&1 ia) 1560. 96 | 1242.05 | 6. 519 | 96. 680
AR (lE&¥ 1b) 1460.90 | 731.68 | 4.628 | 96.025

(LERA DLCARIZ R ANIEIR DBRFIEE Z RV /cEZ ECHE, )

[0375] (Z=heHI3 4)
Boc-MeIle-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (0Bn)-MeG
ly-0Allyl ({eE¥1a) DREBocfbRit(11 mer : TMSOTF-)LF 2 3K)
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[0376]

[0377]

[0378]

[0379]

UD”

O/\

\)L

Me Me
1a:R=Bot — mys0Tr (3.6 oq)

2,6-lutidine (3.6 eq)
1b:R=H -e— Ei0Ac, 0 deg.

RIEFFICER%18.8 mgEY &Y,
WT2,6-)LF 2 7%0.005 ml(3.6 eq).

PCT/JP2019/046805

OBn
0
\)L \)J\OAII |
: H H y

oy

10 v/wWDBEEE T F IV AR X
TMSOTF 0.0078 ml (3.6 eq) =&ML

-@.—f\_o 1], b

« RISHRZIE#H U, SAERMAEERER. LCMS(HPLC method 1) T/RIb% D4
RHE(ENY/ (BB RY) ) MU TH D & ZME L, &\ T

HABRIBSERICLOMS TRIGE DM L 7=AS. BEKR(I144OF FICE

o 73 F% wtﬂ&ﬁciﬁﬁnm\g 1’L7‘3~7f)\’) f\_o
[5%78]

E= (mg) U ZE (%)
FEH (e 1a) 18.8 -
£ (E&E¥ 1b) Hped Hped
[5R79]
4387 (HPLC method 1 : B O#MERE)

MW m/z rt i LC A%
FEH (k& ia) 1560.96 | 1242.05 | 6.519 96. 680
[£<80]
4347 (HPLC method 1 : TRIEDRTE)

MW m/z rt LC A%
FEH (tEmia) 1560.96 | 1242.05 | 6.519 75. 059
£/ S8 1h) 1460.90 | 731.67 | 4.620 11. 831

(EheH3 5)

AF -/

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0ALlyl ({b&¥1a) DAxBocibRit(11 mer

: TMSOTF-IL F 2 V3%k)
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[0380]

[0381]

[0382]

[0383]

OBn
M I/U\ Me e (o]
\)L \)J\ \)j\ \)]\OA" |
H H y
Me Me O /\
Me
1a:R=Boc — TMSOTf(36eq) @ Me>

2,6-lutidine (7.2 eq)
1b:R=H -e— Ei0Ac, 0 deg.

RIGBRHICER%89.3 mEY &Y, 1 nlOBFBERT FILICERIE, fun
T2,6-)LFT%0.016 ml(2.4 eq), TMSOTF 0.012 ml (1.2 eq) ZFML.
RNBRERE U, SR, 2565 %, LCMS(HPLC method 1) TRt % 247

ZHR =B/ (BRYHHEREN) ) D% TH > oo, 2,6-ILF T %0,
032 mlL(4.8 eq)., TMSOTF 0.024 ml (2.4 eq)%BANL /=, HEEMI. 268
BB LCVRRBRBRICENTILOMSTREE 9T Lc . BHREIZ0RD F FIC
BE o/, 73 NEEOUBTISERI AN > &,

[£R81]

EE (ng) IR (%)
BE# (k& 1a) 89.3 -
£/ (&Y 1) Hped HpEd
[£<82]
47 (HPLC method 1 : R OMERTE)

MW m/z rt WE LC A%
B (b&%1a) 1560.96 | 1242.05 | 6. 545 89. 564
[$83]
4347 (HPLC method 1 : TRFEDRTE)

MW m/z rt LC A%
FE#H (bE&1a) 1560.96 | 1242.05 | 6. 571 89. 649
SR (& 1b) 1460. 90 | ND ND 0

(Ehefl3 6)
Boc-MeIle-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (0Bn)-MeG
ly-0Allyl ({b&¥p1a) DRRBocib =ity (11 mer : TMSOTF-2, 6->-tert-J FJL
BTV
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OBn
JQL i I
\)L \)J\ \)j\ \)]\OAIIyI
'e Me
Me
1a:R=Boc — TMSOTf(3.6 eq) @ >
2,6-di(tBu)pyridine (5.4 ¢

biR=H (tBu)pyridine (5.4 eq)

EtOAc, 0 deg.

REBBICERE149I ngEY &Y, 0.2 nlOEFBI FILICABIEL, &
WT2,6-Ct-TFILEN) T %0.011 ml(5.4 eq), TMSOTf 0.0062 ml (3.6 e
DERML. RINBRZIREH L, SAERMAFEE. LCMS(HPLC method 1) T
Ri6%EDH L, EiE(=E0NY/ (BRNY+HEFRY)) H59%E -, RIGEEAD
5220 R ICEELIMS TRIG % DT L7 A, BRSO L FICEE > 7,
7 X NEEOUBRITRERINRD > 1,

[0384] [#84]

EE (mg) ESCY
BEH (k&% i1a) 14.9 -
ARt (&% 1b) Hped HEed

[0385] [5%85]

73Ht (HPLC method 1 : R OHERTE)
MW m/z rt M LC A%
E# (ea¥la) 1560.96 | 1242.05 | 6. 545 | 96. 680

[0386] [%k86]
4347 (HPLC method 1 : TRIEDRTE)

MW m/z rt LC A%
FEH (bEt1a) 1560.96 | 1242.05 | 6. 571 26. 863
£ (& 1b) 1460.90 | 731.67 | 4.620 38. 429
EFEE T FIL 1.850 12.893
2,6-di (tBu) pyridine 3. 844 19.629

[0387] (EmefHI3 7)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0AlLlyl ({bEW1a) DRRBoc b &t (11 mer : TMSOTf-tert-77 X V%K)
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[0388]

[0389]

[0390]

[0391]

OBn
M I/U\ Me e (o]
\)L \)J\ \)j\ \)]\OA" 1
H H y
Me Me O /\
Me
1a:R=Boc — TMSOTf(36eq) @ Me>

triethylamine (3.6 eq)
1b:R=H -e— EiQAc, 0 deg.

RGBERICERZ17.7 mgE&Y &V, 0.20 mlOFFEE T FILIEEI B/,
HEWTRYITFILTI%A0.0057 ml(3.6 eq), TMSOTF 0.0074 ml (3.6 eq)
EARML. RINRZIRH LU, SERMNFER S L C4FERICLCMS(HPLC m
ethod 1) TRIGZEDH L72d. BRERGEENY/ (BHY+EED)) IZVWTNhD
0.7%BE o7/, 7 I NEEDOUIRTIZHER I A o,

[£R87]

EE (mg) IR (%)
E# (tatla) 17.7 -
£/ (&Y 1) Hped Hpgd
[388]
4347 (HPLC method 1 : EHOMERT)

MW m/z rt HE LC A%
FE#H (&t 1a) 1560.96 | 1242.05 | 6. 519 96. 680
[£89]
447 (HPLC method 1 : TRZEDRE)

MW m/z rt LC AY%
FEH (& 1a) 1560.96 | 1242.05 | 6. 579 84. 391
SRk (&Y 1b) 1460.90 | 731.67 | 4.639 0.599
EFEE T FIL (GALE) 1. 844 13. 474

(EfERI3 8)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0AlLlyl ({bEW1a) DRRBoc b &t (11 mer : TMSOTf-tert-77 X V%K)
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[0392]

[0393]

[0394]

[0395]

\)Lci( A I)L SRS P e

Me
1a:R=Boc —— ygorr (3 6 eq) >
N,N-diisopropylethyl amine (3.6 eq)

1b:R=H -« Ei0Ac, 0 deg.

RISESRICER%19.1 mgEY &Y, 0.20 nlOFB I FILICBRRI B,
HFmWTYAYTOELIFILT IV %0.0074 ml(3.6 eq), TMSOTE 0.0077 ml
(3.6 eq) ZRM L. RIGKRZIRH L, HAERMBFEE S L C45[E1%ICLC
MS(HPLC method 1) TRIb %247 Lht. ik (=Br¥/ (B0Y+HFEY))
EWTNH0.8UARNICEE o7, 7 I NESOUIRTIZRE I had o 7,
[=90]

EE (mg) IR (%)
E# (tatla) 19. 1 -
£/ (&Y 1) Hped Hpgd
[F91]
4347 (HPLC method 1 : EHOMERT)

MW m/z rt HE LC A%
FE#H (&t 1a) 1560.96 | 1242.05 | 6. 519 96. 680
[£R92]
447 (HPLC method 1 : TRZEDRE)

MW m/z rt LC AY%
FEH (& 1a) 1560.96 | 1241.79 | 6. 568 85.820
SRk (&Y 1b) 1460.90 | 731.68 | 4.629 0.458
EFEE T FIL (GALE) 1. 836 12. 495
(EHEH13 9)

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-0AlLlyl ({bEW1a) DRRBoc b &t (11 mer : TMSOTf-tert-77 X V%K)
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[0396]

[0397]

[0398]

[0399]

OBn
M I/U\ Me e (o]
\)L \)J\ \)j\ \)]\OA" |
H H y
Me Me O /\
Me
1a:R=Boc — TMSOTf(36eq) @ e>

N,N-diisopropylethyl amine (7.2 eq)
1b:R=H -e— Ei0Ac, 0 deg.

RIGESRICEEE92.9 ngBY &Y. 1 nlOFBRIFIVISERI HBRIN
BEREKD L, BWIBRFEITYMY 7OELIFILTIV%0.015m
1(2.4 eq), TMSOTF 0.013 ml (1.2 eq) Z3RM L., RIGEZFEH L, EER
M2EFERICKIGZE 247 LD, BEE(EEMY/ (BB9+EEY) ) 1K0%7E -
7=7=. BERMBEERICAYVYIOEILNIFILFTIVA0.030 ml(4.8 eq)
. TMSOTf 0.026 ml (2.4 eq) %3BNI L7z, HREMEIFEIIFELLKRICE
ERBEDH Lch, ERKRIFNE >/, 7 I NESOUIMITESR I hah

> 7,
[$93]

EE (mg) IR EE (%)
BE¥ (k& 1a) 92.9 -
£/ (&Y 1) Hpged Hpgd
[FR94]
43#7 (HPLC method 1: FRHEOMERTE)

MW m/z rt WE LC A%
E¥H (& 1a) 1560.96 | 1241.93 | 6. 538 89. 465
[$95]
4347 (HPLC method 1 : TRFEDRTE)

MW m/z rt LG A%
FE#H (& 1a) 1560.96 | 1242.05 | 6. 568 89. 432
£ (L&Y 1b) 1460. 90 | ND ND 0

(Eref4 0)
Boc-MeIle-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (0Bn)-MeG
ly-0ALlyl ({bE¥1a) DEEBocib R (11 mer : BHMIBEIEFAET. TMSOTFD
HTEfE. )
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»
\)L e T L i IWJL

EtOAc, 0 deg.
1b:R=H -~-—

OBn
Me Ve < > Me o
Me \)j\ \)L
M
° 0 w 9 Me OAllyl
H
\)J\ H\N H N\)L )\n/OH
N ¥ H
| H N
H = =
e

1c 1e

OBn
Me Me 0
\)J\ \)J\OAIIyI

RIGBHRICERZ18.3 mgEY &Y, 0.2 ORI FIICARIELER
INBEEKA L, W TERFETTIUMSOTE 0.0077 ml (3.6 eq) Z7RML
. RISREFEE Uz, SR EERRICREE DN LS. BRKR(=EH
Y/ (BHH+HEFY) )68 DR TEBED 7 I NEEIMADER % L
720
[0400] [3&96]

EE (mg) YRz (%)
BH (k&% i1a) 18.3 -
£ (k&Y 1b) | BEed Hped

[0401] [5R97]

73Ht (HPLC method 1 : A O#ERTE)
MW m/z rt HE LC A%
FE# (ea¥ l1a) 1560. 96 | 1242.05 | 6. 519 | 96. 680

[0402]
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[£<98]
44 (HPLC method 1 : ZMFEDARES L UVRIEY O ERILE)
MW m/z rt LC A%
FE¥ (k& l1a) 1560. 96 | 1241. 77 6.575 15. 543
£/t &Y 1b) 1460.90 | 731.72 4.630 32. 712
YIgriR (L& 1c) 377.23 | 378.22 ([M+H]+) 2.269 0.986
YIEriE (L& 1d) 757.47 | 758.40 ([M+H]+) 2.758 9. 731
YTiE (E&% 1e) 721.44 | 722.43 ([M+HI+) 3.893 15. 859
Y (E& 1) 1101.68 | 1102. 56 ([M+H]+) 4.220 4. 701
UiE (E&% 1g) Unknown | 573. 27 4.788 4. 808
Effe T F L 1.840 15. 660
It &Y 9l3 B IE T

[0403] (=HeHI4 1)

Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG

ly-0ALlyl ({b&¥1a) DAxBocibRit(11 mer

N4y 7O Y Sy TERE, )

\)%Y SHEY L 1 \)L IWJL

1a: R=Boc —

TMSOTF (3 6 eq)
i-Pr3SiH (3.6 eq)

1b:R=H ~&— gi0ac, 0 deg.

Me Me O

& fw%w

o

J\H/OH

Me' Me

S 1 m & °¥ Jueiu
_ }Me

RIGEESICER%20.5 mgEY &Y, 0.2 nlOFRR T FILI

Me

: BRI EIEFEET. TMSOTf&

" O‘Sﬁ( \)I\ \)]\OAIIyI
He

- 53

e

THEK

IEBREKS LI, BWTERSFHESIS TN AV 7OEILYS20.0097 ml (
3.6 eq) &TMSOTF 0.0085 ml (3.6 eq) =R L. RIGEEFEH L, BER

MEEERICRINZE

DT L7, ZiRE(EENY/ (BRY+HFEY) ) 436D =
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THEBEDY
[0404] [3<99]

i

NES IR D LK Z MR L 7=

EE (mg) YRz (%)
BH (k&% i1a) 20.5 -
ARt (&% 1b) Hpted Hped

[0405] [3R100]

47 (HPLC method 1 : FEEOMERTE)
MW m/z rt WE LC A%
B (b&%1a) 1560.96 | 1242.05 | 6. 538 96. 680
[0406] [3R101]

2% (HPLC method 1 : ZHREDRES L UVEIEP DO LR E)

mw m/z rt LC A%
FE#H (&% 1a) 1560.96 | 1241. 77 6.575 |28.216
n A
i?{'% Hea¥ 1460.90 | 731. 59 4.624 20. 995
o 378.24 0.479
IRk (t&# 1c) |377.23 CIM+HI ) 2.259
758. 44 5.875
-t A
OB i& (&4 1d) | 757.47 CIN+H]+) 2.750
~ 722. 36 15. 802
TR (L&Y 1e) |721. 44 (IM=H]+) 3.885
1102. 55 5.239
t D
DA (&% 1f) | 1101.68 CIN+H]+) 4.212
F5i (&% 1g) |Unknown | 573. 24 4.780 |8.178
EEEE T F )L 1.836 14.570

1L EW19I3 BIETER

[0407] (E=heHl4 2)
Boc-MeIle-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (0Bn)-MeG
ly-0ALlyl ({bE¥1a) DEEBocibRMx(11 mer : TFAR)
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OBn
) T\)L I
vk VL JTHVK vk Vkmm
Me Me O /\
>—Me
1a: R=Boc TFA (10 eq)
CHzC'z, 0 deg.
1b:R=H -~-—

”\)kﬁ\,( SHES W
yMe

RIGBEICER%35.3 mgBY &Y, 10 v/wDIBL A FL VITARI /1%
RIEBB/EKD LI, MWTERFTEKT M 7)0F OFFEL0. 004 ml (2.3 e
DERML. REBREHE R U, SERMDBICRGE DN, T
R (=B 0/ (B 89Y+HHEFEW) ) IL0%7E > 72D T ) 7))L OFFEL0. 004 ml (2.
3 eq) ZBM L7z, BEERMODRICRIGEBEDN LI, EHEF0ONE >
=MOT M) 7)bA4 OFEE£0.0094 ml (5.4 eq) ZBM L 7=, HAFEBI0DEIC
ERICFEL. RIGBROERA#G L, EEFEK. ASERBERATR
BESHLIcE T3, BMENRRTT I NESYIMTAReDERERRE L

(o)

[0408] [5%102]

EE (mg) Y& (%)
FE# (ea¥ la) 35.3 -
£t (k¥ 1b) Hped LY Aol

[0409] [£R103]

73#1 (HPLC method 1 : RFO#IERTE)
MW m/z rt HIE LC A%
FE# (ed¥la) 1560. 96 | 1242.05 | 6.519 | 96. 680

[0410]
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[0411]

[0412]

[3R104]
44 (HPLC method 1 : ZMFEDARES L UVRIEY O ERILE)

MW m/z rt LC A%
FE¥ (k& l1a) 1560. 96 | 1242.05 6. 568 93. 488
£/t &Y 1b) 1460.90 | 731. 67 4.637 2.048
UEiE (E&¥ 1e) 721.44 | 722.47 ([M+H]+) | 3.900 0. 880
it (&9 1 Unknown | 573. 29 4.789 1.020
BILAFLY 2.375 1.059
It &Y 9l3 B IE T

(Erefl4 3)
Boc-Mel le-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (OBn)-MeG
ly-O0Allyl ({b&#1a) DREBocib &I (11 mer : TFA-TIPS-H,0-PhOH;%)
BB~k : J. Am. Chem. Soc., 2015, 137, 13488

OBn
\)L \)L \)L \)I\OA"I
e : Na Y
Me Me
>—Me
1a:R=Boc TFA-Hzo-’PrsslH @
10 deg.

1b:R=H --—

\)Lci( \)L T\)k NJLﬁY \;::e : NJ\OA.M

Me Me

1d

RISBSFICER%15.9 mgEY &Y, 0.0125 mlDKE0.0125 ald b)Y
J7OENTYSVERML, 10 CITARI Lz, &WT MY 704 OFFER0. 48
mlZRML. RISREZR#E L, ARRNFERICRIEZSTLIZE I 5,
TR =B/ (BHY+HEFEY) ) A8 R T 7 I RIESTIMA1dE L Ve
DERERE L, £/, AEBRMALASEEBRICKRDEBONLEEIBR
BOHBEEE 7 I RESUMAIIB L MeDERDIBERERE L7,
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[5%105]

B2 (ng) IR (%)
FH (e& la) 15.9 -
£FH (k&b | Eped Eped

[0413] [5%106]

3%t (HPLC method 1 : R OHERTE)
MW m/z rt M LC A%
E# (ea¥ la) 1560.96 | 1242.05 | 6. 519 | 96. 680

[0414] [%107]
534 (HPLC method 1 : U5 2 BRI DEMEDRE S & VBIEY D ERILER)

MW m/z rt LC A%
HEH (b&t1a) 1560. 96 | 1241.57 6.527 9. 531
£ (E&W 1b) 1460.90 | 731. 67 4.629 77. 361

gE (E&% 1d) 757.47 | 758.41 ([M+H]+) |2.761 5.716
T (E&¥1e) 721.44 | 722.47 ([M+H]+) |3.902 |7.392

[0415] [5=108]
4347 (HPLC method 1: /RIS 14.5 BERIE D BEOME & UBIEWO £ FHE)

Mw m/z rt LC A%
FEH (tEia) 1560.96 | ND ND 0
SR (&Y 1b) 1460.90 | 731. 67 4. 631 29. 383

kxR (EE% 1d) 757.47 | 758.39 ([M+HI+) |2.767 |37.117
kiR (ES% Te) 721.44 | 722,41 ([M+h]+) |3.892 | 32.950

[0416] (Z=HEeHI4 4)
Boc-MeIle-Ala-MePhe-MeVal-Asp(pip)-MeAla-MePhe-Leu-MeLeu-Thr (0Bn)-MeG
ly-0Allyl ({b&#1a) DRRBocib &I (11 mer : TFA-TIPS-H,0-PhOH;%)
ZBBCHER - J. Am. Chem. Soc., 2012, 134, 13244
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Me OBn
0 Me 0
H
R. AN \)J\ Jgi)L \/”\ \)L \/”\
N 7N OAllyl
Me O Me Me O /\
LR = Me
1a:R=Boc TFA-H,0- Pr3S|H PhOH @ >

~10 deg.

1b:R=H -~-—

Me

Me
{ > OBn
Me N Me O Me 0
e 0 . \)L ¢a
H (e} Me O (o} Me H™ Y N - OAllyl

o N H
H Y N

H 1

RIGEERICT7 T/ —I)L%&10.3 mgEY &Y, 0.034 mlDK&0.025 mldD k)
Av7OEL S VvERML. -10 CITARI L, &WT MY 704 OEEL0
B0 mlzmmL., ZO62RICIEMZ. 4 mgZE A RISRZETRE®R L, BRR
MBFERICRISED L& 5, BRE(EEMY/ (Br+EHY) ) H°82%
R TT I RESTIAIdB L P eDERERRE L, Tz, BRERIMNTEERE
BICKINEBDM LI E Z2RBOBEE S 7 I NEATIEIdS L e %
RDIBARZMER L =,

[0417] [5%109]

EE mg) U ()
EH (k&% la) 10.3 -
£R (E&¥ 1b) Hped HEey

[0418] [3R110]

[0419]

434 (HPLC method 1 : REOHMERTE)

MW m/z rt HiE LC A%

E# (te¥la) 1560.96 | 1242.05 | 6.538 | 96. 680
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[&111]
S HT (HPLC method 1: RIS 2 BMEDEBREDRES K UFEYDERELE)
MW m/z rt LC A%
FE¥ (k& l1a) 1560. 96 | 1242.05 6.523 6. 500
£/t &Y 1b) 1460.90 | 731. 67 4.628 30. 640
TEriE (EE& 1d) 757.47 | 758.38 ([M+H]+) |2.769 1.583
TIriE (b&% 1e) 721.44 | 722.37 ([M+H]+) | 3.884 2. 659
Z2xz/— 2.172 58.619
[0420] [3112]
5347 (HPLC method 1: &G 5 BEfEE D BEMNME L UBIEHD £ E)
MW m/z rt LC A%
FE¥ (& l1a) 1560.96 | ND ND 0
£/t s 1b) 1460.90 | 731. 67 4.633 25.258
UEriE (E& 1d) 757.47 | 758.40 ([M+H]1+) |2.769 8. 506
TIEriE (E&% 1e) 721.44 | 722.39 ([M+H]+) | 3.884 8. 035
2z/—J 2.172 58.200
[0421] =mefHl2. 3. EfEHI2 6 ~EHEHI44TRLEELIIC. 137—

[0422]

IR TV EY=IN. T/ VI =TI, 13,

-
7=

-

NV

~ > -~
Y. VTV

UTILFIVAILKRI A X FAKREFERBIRFE LTENTWT, EHOBE
AHIZHN. 11 merDLDR, FEHORWRTF RDOEEB o clb RN RN
SKETTBI Do,
D. Bt BulbRIG®d, TFAZE & TMSOTF-HMDS;E D ELESEER (k11 3)

(Ehehl4 5)

(L

Product 13b (R = H)

E&¥13aEt-Bulb it (TFAL)
RIGESRICEE3a%29.8 mgEY &Y. 10 v/wD T I OO XY VITARES
i, COBRRICERICTIFA (10 eq.) ZHMIL7E, RAZFRMIBEE %, TFA
(10 eq.) &BA L7z, HAFEBMA DI SIC1.5B5EH%. LINTRIGEDH L

Substrate 13a (R = tBu)

.

conditions
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EZ B, RIGERHREIEE25 T, 220DOMER T EBICT I NIEGEUIBRICEL S
BEMH0% RIS N,
[0423] (ZEMEHI4 6)
b &13ampit-Bulb R (TMSOTf-HMDS3%)
RIEE#RICEE13a%30.0 mg EY &Y., 10 v/wDEFBBT FILICHEIHE
o ZOIRMRICO CIZTHUDS (3.0 eq.) &TMSOTF (2.0 eq) ZNEXRARM L7, &
RRI2iFE®R,. BERITHERI T, FENS2. 565E K. HMDS (3 eq.) &T
MSOTF (2 eq.) %ML /=, EHZFKEM30DE. LIMSTRIGEZ DT L. 9% £

BRERTHD I & =HE L, CTORE. 72 NEEURTISESZE I hAah -
7=o
[0424]
vk o R
: Substrate 14a (R = tBu)
\ Me OM /\ conditions

Product 14b (R = H) -~

(EHEFI4 7)
e &14adiit-Bulb RIS (TFAZE)
RISBSRICEH14a%29.7 gEY &Y, 10 v/wDT I OOX Y VIARS
e, TOBRICERICTIFA (20 eq.) ZHRM L7, HFRMTEFEE. LCM
STRIBEDH LIcE T3, RIGERHREIFI2ZNT, 4IOMEBRTEEHICT I
NiEEUIRTIC & B RIS 249 AT N,
[0425] (Z=HEHI4 8)
b &14amBit-Bulb R (TMSOTF-HMDS3%)
RIEE#RICEE14a%30.0 mg EY &Y., 10 v/wDEFBBT FILICHEIHE
o ZOIRMRICO CIZTHUDS (3.0 eq.) &TMSOTF (2.0 eq) ZNEXRARM L7, &
ENMEEFREE, LIMSTRISZDH L. RBAIDBREME L, COE. 73
NiaatIMTIdEER I N o, RIGK THESRE®., RIGKICY) VBERKEH )
7 [544.5 mg (8.0 eq). 7K0.30 mLinZ. KB TFDEER LIz, TORBK
IC. BFERTFIL1 mlA&FHINL0.30 mLODBrinelc Tk& L7z, BB AE S A
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MILYRBBLE, BEISITHETEEL. 26.8 mgD2b% 9D HiE THH
7z

[0426]
Me
Iff \)L NJL
I\IIIeH 0 Substrate 15a (R = tB

= tBu
\ Me OM conditions
Product 15b (R = H)

(EHEfl4 9)

L &15aDRit-Bulb RS (TFAE)
RGEERICEE5a%29.9 mgEY &Y, 10 v/wDP/OOX Y VITRES
e, TOBRICERICTIFA (20 eq.) ZHRM L7, FHFERMS. SEFREE. L
CMSTRIGZE DT LIcE 25, RISERIEFRIIE05T, 7 X NIFELIETICE 5 &l

EMH28% BRI N,
[0427] (F#EHIS 0)
E&¥15am B t-Bulb &t (TMSOTF-HMDS;% )
REE#RICEE15%30.0 mg EY &Y., 10 v/wDEFBBT FILICHEIHE
o CODERICERICTHUDS (3.6 eq) &TMSOTF (2.4 eq) ZIERAM L=, =
ERINSMERE%%. HMDS (1.8 eq.) & TMSOTF (1.2 eq.)A&BANL 7=, EZFEMI
FEE%. LOMSTRISZ DT L. BHEOMEKERRA L, O, 73 MES
YT IS FER I b o 7=,

[0428]
Jk Jki/

Me 0 SgMe Q. /\ Substrate 16a (R = tBu
Me conditions

Me Product 16b (R = H)

(EREHIS 1)
L &16adiit-Bulb RS (TFAE)

RIGBRICEZ16a%30.2 ngEY &Y, 10 v/wOT I/ O0OX Y VIRRS
e, TOBRICERICTIFA (20 eq.) ZHRMU7E, HAZERML GEFEZ. T
FA(10 eq.) =3B L7z, BHZFEMA S X HIC1B5ER. LIMSTRISZ2HT L2



WO 2020/111238 157 PCT/JP2019/046805

E A, RIGEREEERIIEONT, 73X NEEUIMTIC L 2EIEWAT. 0% EAIS 1
1o
[0429] (ZE=HEHIG 2)
E&¥16amBRt-Bulb &It (TMSOTF-HMDS;% )
RIGESRICEE16a%29.9 mg EY &Y, 10 v/wOEFBE T FIVICBMHEIE
o CDBRTEICERICTHUDS (3.6 eq) &TMSOTE (2.4 eq) ZIEXRAM L,
RRmAFE®R. LIMTRISZ2M L. ENOBREZEZE L, ZOKR 73

NSt ISR S hah o 7,

[0430]
ﬁﬁ( Qk >l

M
\ EOM/\

i

Me Substrate 17a (R = tBujJ—
conditions

Product 17b (R = H) ~——
(EHEHFI5 3)
&M TadRit-Bulb RIS (TFAE)
RISERICEE1Ta%50.0 mgEY &Y, 10 v/wOT 7 OOX Y VIARS
e, TOBARICO CICTTFA (5 eq.) ZRMU K, HZERM2BFEE. TFA(
5eq )ZRML, THICI5.5EK. BRI THREIEL, FENSNHE
#%. TFA (10 eq.)ZRII L7z I HICT.5BFEM%K. TFA (20 eq. ) ZHRML %,
EFEMA S X ST, 5B5E%. LIMSTRIGEDHTLIcE 25, RINERIRRIL
54%T. 7 I NIFEUIERIC L 2EIEMH26% RIS iz,
[0431] (ZEMEHIG 4)
b &M 7amBt-Bulb &It (TMSOTF-HMDS;% )
RIGBZFICEE17a%30.0 mg EY &Y, 10 v/wOEEBR T FILICARI
o ZOIRMRICO CIZTHUDS (5.4 eq.) &TMSOT (3.6 eq) ZIEXRARM L7, &
RRMAGER, BRI THRES L, FELOIFHEER. LIMTREZ D
L. EROBEREHER L, COBR 73 FaatlindER I nah -k,
[0432]
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[0433]

[0434]

Me { )
N_o
Me O Me O 0
QL N\_)LNQO,R

\MeO
Me” >

Substrate 18a (R = tBuy—
conditions

Product 18b (R = H) ~——

(E/EHIG 5)

b e 18adfiit-Bulb Rk (TFAIR)

RESHFICEE8a%29.9 ng8&Y &Y, 10 v/wD TP I OOX Y VITHEBS
e, TOBRICO ‘CICTTFA (20 eq.) ZHRML 7, HFRML SBFREE. T
FA(10 eq. )ZEBIIL. ERFTHREI T/, HAFREBMAN LI HIC205HE. LC
MSTRIGZEDIT Lic& 25, RIGEHEREKIZE25T, 7 I NEEIRIC L S81%
MH¥34% BRI iz,

(EHEHIS 6)

b &4 18adit-Bulb ) ftx (TMSOTF-HMDS;%)

RIGEERICEE8a%29.8 g EY &Y, 10 v/wOBFB T FILICHEEI
o ZDBMRICO CITTHUDS (7.2 eq.) &TMSOTF (4.8 eq) ZIERAEM L 7o &

EARMIFER. BRI THREI L, FEN LI GEK. LIMTRLZSD
L., EROBEREERE L, COE. 73 NEESUIBERI AL >k

(o)

W\Mmy5¢nfi -

~_. Me

Substrate 19a (R = tBuy—
conditi

Product 19b (R=H) =——— ons

(EEHI5 7)
{E&¥19amfit-Bult s (TFAE)
RIGEERICEE19a%50.0 mgEY &Y, 10 v/wDT o O0OXY VIARRS
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[0435]

[0436]

B, TOBRICO CICTTFA (5 eq.) EHRMLK, HAZRM2BEE K. TFA(
5eq.)ZRML, IHICIE.505EER. BRI THREIE A, FEHLSH3BFHE
#%. TFA (10 eq.)Z=RM L=, T 5IT1.585E%. TFA (20 eq.) &ML 7=,
EFEMA S X ST, 5B5E%. LIMSTRIGEDHTLIcE 25, RINERIRRIL
82 T. 7 X RIEEUIBRIC & 2EIEMMN 4% AT i,

(EHEFI5 8)

IE&M19am B t-Bulb &It (TMSOTF-HMDS;% )

RIEE#RICEE19%30.0 mg EY &Y., 10 v/wDEFBBT FILICHEIHE
o TODERICO TICTTHWDS (3.6 eq.) &TMSOT (2.4 eq) ZIERAM L 2. S
FARIN3. 5E5R%,. ERFEFTHEB I, HUDS (3.6 eq.) &TMSOTT (2.4 eq.) %
BAIL 7, AFEMIBEEE. LIMSTRIEESH L. BRROBRERE L,
ZORR. 7 X MEEURTIEHERIhad ok,

EEGI4 5 ~EFERFIS 8ICRLAELDIIC. MEDOTFAZXEL®RL, 2
WEE & REFRERAIE #AEHDEALTMSOT f —HMD Si&id. A
t BulbRISICEWT, FHOBEEECIT. MRNICHRER GO HET
5 ENHho L,
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[*113]
RIGEH & ERBER
#£E | E=EH | RIEEH Rt | MIEET T
&S & (LCMS Area%) | (LCMS Area %)
13a TFA (10 to 20 eq.) 52% | 22% MePhe-MeVal :10. 0%
45 CH,Cl, (10 v/w)
rt, 6 h
TMSOTT (2.4to4.8eq.) | >99% | 1.2% Not detected.
HWDS (3.6 to 7.2 eq.)
46
EtOAc (10 v/w%)
0 Ctort, 5h
14a TFA (20 eq.) 92% | 46% MePhe-MeVal :22. 0%
47 CH,Cl, (10 v/w) MeVal-Asp (pip) :1. 5%
rt, 7h
TMSOTf (2 ea.) 100% | 0. 7% Not detected.
HMDS (3 eq.)
48
EtOAc (10 v/w%h)
0°, 6h
15a TFA (20 eq.) 50% | 33% Melle—Ser (tBu) :6. 4%
49 CH,CI, (10 v/w) MePhe—MeVal :16. 3%
rt, 6 h MeVal-Asp(pip) :5. 0%
TMSOTT (2.4t03.6eq.) | 100% | 0.2% Not detected.
50 HWDS (3.6 to 5.4 eq.)
EtOAc (10 v/wh)
rt, 6 h
16a TFA (20 to 30 eq.) 65% | 26% Melle-tBuSer:7.0%
5 1 CH,Cl, (10 v/w)
rt, 6 h
TMSOTT (2.4 eq.) 100% | =0% Not detected.
HMDS (3.6 eq.)
52
EtOAc (10 v/w%)
rt, 4 h
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17a TFA (5 to 40 eq.) 54% | 25% Mel le-Ser (tBu) :5. 8%
53 CH,Cl, (10 v/w) MeVal-Asp(pip) :20. 5%
0°Ctort, 24 h
TMSOTf (3.6 egq.) 100% | 2. 6% Not detected
HMDS (5.4 eq.)
54
EtOAc (10 v/w%)
0°Ctort, 7h
18a TFA (20 to 30 eq.) 82% | 33% MePhe-MeVal :15. 1%
55 CH,Cl, (10 v/w) MeVal-Asp(pip) :12. 3%
0°Ctort, 7h MeLeu-Val: 6.9%
TMSOTT (4.8 eq.) 100% | 2. 7% Not detected
HMDS (7.2 ea.)
56
EtOAc (10 v/wh)
0°Ctort, 7h
19a TFA (5 to 40 eq.) 54% | 17% Melle-Ser (tBu) :0. 8%
57 CH,Cl, (10 v/w) MePhe—Leu:5. 4%
0°Ctort, 24 h MePhe-MeVal : 6. 6%
MeLeu-Val:1. 6%
TMSOT (2.4to4.8¢eq.) | 100% | 0.6% Not detected.
58 HMDS (3.6 to 7.2 eq.)
EtOAc (10 v/w%)
0°Ctort, 5h
[0437] (&ERYIDEE)
[F&114]

(HPLG method 1)
HEMOMS (A Dy —E—4) & FREER (TMSOTT/HVDS (D EMHEFIZHLNT)

LEYMT—%
Xl HS £ &% No. MW n/2 TR¥F RR ]
(%)
45, 46 13b 751.92 752. 42 ([M+H]+) 4.723
47, 48 14b 879. 11 879. 52 ([M+H]+) 5.313
49, 50 15b 1049. 32 1049. 63 ([M+H]+) | 4.985
51, 52 16b 1176. 51 1198. 67 ([M+Na]+) | 5. 527
53, 54 17b 1275. 64 1089. 62 b. 652
55, 56 18b 1450. 87 536. 23 5.964
57, 58 190 15635. 98 1222. 41 6.183

[0438]




WO 2020/111238 162 PCT/JP2019/046805
[5R115]
DEHMDNS &R
=l temT—4
=R eamo. T
&5 Mw m/z RERFR )
] ] 457.28 ([M+HI+) 4.504
13¢c + its isomer | 456.54
45 439.30 ([M-H20+H]+) 4.894
. . 370.29 ([M+H]+) 2.691
13d + its isomer | 369. 51
370. 31 ([M+HI+) 2. 731
14¢ 696. 89 679. 35 ([M-H20+H]+) 4.935
47 o 584.20 ([M+HI+) 5.118
14d + its isomer | 583.73
566.19 ([M-H20+H]+) 5.477
, , 432.28 ([M-H20+H]+) 5.287
15¢ + its isomer | 449.55
450. 30 ([M+HI+) 3.928
15d 673.90 674.40 ([M+HI+) 3.792
49 15e 753. 94 754.29 ([M+HI+) 4.863
) ) 697. 83 698. 35 ([M+HI+) 4.101
15F + its isomer
736. 93 736.30 ([M-H20+H]+) 5.123
, , 793. 37 ([M-H20+H]+) 4.487
15g + its isomer | 810.99
793.40 ([M-H20+H]+) 5.444
16¢ 673. 90 674. 48 ([M+H]+) 3. 591
51 , , 577.32 ([M+HI+) 4.500
16d + its isomer | 576.74
559. 28 ([M-H20+H]+) 5.267
690. 45 ([M+HI+) 4.764
17¢ + its isomers | 689.90 672.38 ([M-H20+H]+) 5.432
672.59 ([M-H20+H]+) 5.463
53 17d + its isomer | 1107.45 1129. 61 ([M+Nal+) 5.627
1033.66 ([M-H20+H]+) | 5.116
17e + its isomers | 1051. 34 1033. 77 ([M-H20+HI+) |5.944
1033. 64 ([M-H20+H]+) | 5.985
18¢ 553. 70 536. 31 ([M-H20+H]+) 5.199
18d 1212. 54 1194.58 ([M-H20+H]+) | 5. 469
55 1177.57 ([M+Na]+) 5.746
18e + its isomers | 1155.49 1177.39 ([M+Na]+) 5.788
1137.73 ([M-H20+HI+) | 5.904
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19¢ 673.90 674.38 ([M+H]+) 3.633
19d + its isomer | 1155.53 1155. 73 ([M+H]+) 3.863, 3.906
19%e 1211. 64 1211. 65 ([M+H]+) 4.619
57 19f 398. 46 381.16 ([M-H20+H]+) 4.898
19¢ 638. 81 621. 31 ([M-H20+H]+) 5.246
o 1240.51 ([M+H]+) 5.794, 5.831
19h + its isomers | 1240. 60
1222.59 ([M-H20+HI+) | 5.953

[0439] (E&EW13c~19hDEEELUTICTRT,

Ph
H 0O OtBu
N
oz \7/H\N OH
“o |

0 °
o |4N\\//M\N h(i::>

13d
Ph Ph
| O O
N . H
\7/M\OH Coz. oy 0
N “OtBu
14d
OtBu
| Ph | o 0
H,N N N
ChzHN” noTe \T/H\T \?/M\H (i::B
o oty O N
15¢ 15d
Ph
! 81 o
CbzHN N
0 o
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OtBu
o Ph| 0
HZN_VKN N\/H\N N
| -
OtBu
16¢c
- Q 9
Cbz. N\)kN N
H o W/H 0
17¢
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18e
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OtBu

o Ph o o
H,N \_)LN N\_)LN NQ
: | 0 /:\ H 0

\OtBu

19¢

19f
T 9
Cbz . N N
. NiLW A
0 ~ 0 ~
Y

199
| 0 ‘ 0] | 0O
ope., A A A A
| : H S H | H
0 0 0
\Ph Y

19h

[0440] (ZEHEHI5 9)
Fmoc-MeAsp (0tBu)-pip(lt &§¥12a) DR t-Buit & its (1 mer : TFAIE)
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[0441]

[0442]

[0443]

[0444]

o, _TEACHCE m h
Fmoc .
F
Fmoc.. (1/9 viv) Fmoc.. i/“\ O moc
H

OtBu 25 deg.

12a 12¢ 12d

RIGESRICERA48.0 mgEY &Y, 9 v/wDP/OOXY VBRIt
o MWTT v/wD M) ZNAOFBERERML. RIGRZFE®H L, SHERMI
BfE7%, LCMS(HPLC method 4) TRIGZE DT L. E#E(=EHrY/ (Br¥+EH
BN TINTH D & 5B L, COBRTT I NEEIEEEZ T
A& U TERER12c E MK D EBAFI12QJNER S Nz, T, BERBEOTRHM
MEER L7,
[5116]

B8 mg) | WE®O)
3 (L&Y 12a) 48.0 -
SR UEEY 12b) | BEEET | BEEET

BB E 47 (HPLC method 1)

[&117]
447 (HPLC method 1)

1] m/z rt MiE LG A%
FE¥ (tE 12a) 492.26 | 493.24 ([M+H]+) 5.527 98. 268
[$=118]
43#fr (HPLC method 4)
MW m/z rt HE LC AY
FE# (t&i 12a) 492.26 | 437.25 ([M-tBu+H]+) | 23.660 | 98.268
i (&% 12b) 436.20 | 437.22 ([M+H]+) 15.194 | 53.776
ERBAE(UEEY 120) 436.20 | 437.28 ([M+H]+) 15.553 | 1.474
MK ERE{EEY 12d) | 369.12 | 250. 91 10.522 | 0.901
& BT (12e) 102. 07 17.949 | 28.043
(EHE%16 0)

Fmoc-MeAsp(0tBu)-pip({b&¥p12a) D t-Bulb s (1 mer : TMSOTf-HMDS;%)

< > TMSOTE (1.1 eq)
N o HMDS (1 2eq)
7 Fmoc\ Fmoc
Fmoc.. 2-MeTHF, 25 deg Fmoc\ O N
H

OtBu

12a 12 12d
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EHEFH 2 ICHE L TEBRAITo 1=,
[0445] [3R119]

2@ |WEW
FEHLEH 12a) 59.9 -
ARt (E&¥ 12b) | 55.8 EE/

[0446] [3=120]
43 (HPLC method 1)

MW m/z rt ME LC A%

FEH (&4 12a) 492.26 | 493.24 ([M+H]+) 5.527 98. 268
[0447] [&121]

447 (HPLC method 4)

1] m/z rt MiE LG A%
S/ (& 12b) 436.20 | 437.22 ([M+H]+) 15.194 | 98.999
BERAEUEE® 120) 436.20 | 437.28 ([M+H]+) 15.553 |0.379
MK ERE ({E&4 12d) | 369.12 | 250. 91 10.522 [ 0.15
BE BT Y (12e) 102. 07 17.949 |0.474

[0448] E. Bt — B u{bmIiSM. TFAL & TMSOTF-HMDS;E DL EEEER (k1 2 2)

| O
OR Substrate 20a (R = tBu)
Fmoc/N \:)kN conditions
e Product 20b (R =H) <——
| O
FmOC/N\_)LNJ}(OR Substrate 21a (R = tBu)
: | 0 conditions
Ph” Product 21b (R = H) <——

(EHEFI6 1)
b &420adBit-Bulb ity (TFAYR)

RHEERICEE20a%27.1 mgEY &Y, 10 v/wDP/OOXY VIBMRS
B, COBRRICERICTIFA (10 eq.) ZHRML 7L, HAFRIMBEFEZLCMS
TRIGEDHLIcE T, RIGERRFEIZTORT, NIOHMEBRTEEHICT I
RIEEUIRTIC & 2 RIS NNDEMI’ R I N, EE21allE L THRERKRIC
RbhzEmlLz, (Fk122)

[0449] (=6 2)

b &M20am B t-Bulb &It (TMSOTF-HMDS;% )
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169

RISBZICEE20a%27.6 mg EY &Y, 10 v/wOEEBR T FILICARIH
o T ODIBIRICERICTHUDS (2.4 eq) &TMSOTE (2.4 eq) ZIEXRAM L7,
HARM2FEE. LISTRBEZDL. EROBREZHRLL, JOK. 72X
NiEEtIbTIEEER I nah > 1,

HE2CBALTHRABORIGEERELE, (R122)
[0450] [3R122]
=B | E=mfl | BR RIG R MEET 7 I FiEEUIER
&5 R (LCMS Area%) (LCMS Area%)
20a 61 27.1mg |8h 76% 11% 8. 1%
62 27.6 mg |2 h 100% 0% Not detected.
21a 63 26.0mg |8 h 76% 9% 2.7%
6 4 26.2mg |2h 100% 0% Not detected.
[0451] (&EMORRE)

[0452] [3*=123]

(HPLG method 1)
SEMBLUBEMDO A D v—EF—5 & RIFER

ey et kEYTF—4
) - MW m/z REEEERT ()
6 1 20b 410. 47 433.16 ([M+Nal+) 3. 858
20¢ 325. 36 104. 01 ([M-Fmoc+H]+) * 3.976
63 21b 486.57 487.17 ([M+Nal+) 4. 485
21c 401. 46 180.02 ([M-Fmoc+H]+)=*x | 4.594
R e
Fmoc/N\E)kOH Fmoc~ § OH
- Ph/
20c 21c
[0453] F. BRfBERIS M. TFAL & TMSOTF-HMDSIEDELEREER (3R 1 2 4)
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[0454]

[0455]

| Q Substrate 22a (R = CTC resin) —
N O. iti
Fmoc” \)LT R conditions
= o]

Product 20b (R = H)

9 Substrate 23a (R = CTC resin) ——
Fmoc” NJLITJ O‘R conditions
/_\ o

Product 23b (R = H) -

Fmoc

m\ O Substrate 24a (R = CTC resin) ——
P N\)J\N O\R conditions

Product 24b (R = H) -

(EHE516 5)
Kiig22aD e R It (TFAYR)

RISESRICHAE22a%30.2 mgEY &Y, 10 v/wDT /OO X% >V &EINAR
BBEEEItEl, YI/OOXY Y& RBBBENOMRE LR, BRICTIO v/
whODTFA (5% 7 00O A5 ViEK) ZRiL. 256 CICTIRES H, RERR
IR1BSRER. LOMSTRISZEDNT L& 25, 72 NBEEUIBRIC &L 2RIEHHT.
8% Uz, #iE23a~24alCEAL CHRAKICRMZEELL, (R124)

(£ 6 6)

FB522a DB IRE /It (TMSOTf-HMDS3%)

RIGERICEE?22a%23.0 mg EY &Y, 10 v/wdD1,2-200T4 V&0
ABEZEEIER, 1,2-2/00I9 2 RISABRDORELEE. 10 v/
wiD1,2-Y VOO 4 VICHIDS (3.6 eq.) ETMSOTT (2.4 eq.) % RS /2R
WERISBRISRMUE, 25 C ICTAERREE. LISTRIEESF LS
A, I REEUMIIEEIh AL o7z, BiAE23a~24allBE L THERIC
RinEEFELEZ, (k124)
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[3F&124]
28 | EZEE | EH HES RIGESE | 7 2 FRESUIET
&S (LCMS Area%)
22a 65 30.2 mg | 5% TFA 1h 7. 9%
in CH,Cl, (10 v/w)
66 23.0 mg | TMSOTf (2.4 eq.) 4 h 0%
HVDS (4.8 eq.)
23a 67 30.0 mg | 5% TFA 1h 2.3%
in CH,Cl, (10 v/w)
68 24.0 mg | TMSOTT (2.4 eq.) 4 h 0%
HMDS (4.8 eq.)
24a 69 30.3 mg | 5% TFA 1 h 0. 3%
in CHCI, (10 v/w)
70 23.6 mg | TMSOTf (2.4 eq.) 4 h 0%
HVDS (4.8 eq.)

[0456] (XD REE)
HPLC method A

Instrument: Waters ACQUITY UPLC H-Class
Column: Ascentis Express C18 (2.7 um, 4.6 mm x 50 mm), Supelco
Eluent: A) 0.05% TFA/water, B) 0.05% TFA/CH3CN
Gradient (B): 5% (0 min.,) = 100% (4 min,) = 100% (4.5 min,) = 5% (
4,6 min,) = 5% (6 min,)
Flow rate: 1.0 mL/min.
Detection: 210 nm
Injection vol.: 5 ul
Sample prep.: 25 wlL/0.975 mL MeCN
[0457] HPLC method B

Instrument: Waters ACQUITY UPLC H-Class

Column: Ascentis Express C18 (2.7 um, 4.6 mm x 50 mm), Supelco
Eluent: A) 0.05% TFA/water, B) 0.05% TFA/CH3CN

Gradient (B): 5% (0 min.,) = 100% (4 min,) = 100% (4.5 min,) = 5% (
4,6 min,) = 5% (6 min,)
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Flow rate: 1.0 mL/min.
Detection: 210 nm
Injection vol.: 5 ul
Sample prep.: 5 wl/1.00 mL (MeCN 0,950 ml + 0.1 M phosphate buffer (
pH 8.0) 0.050 ml)
[0458] HPLC method C

Instrument: Waters ACQUITY UPLC H-Class
Column: Ascentis Express C18 (2.7 um, 4.6 mm x 50 mm), Supelco
Eluent: A) 0.05% TFA/water, B) 0.05% TFA/CH3CN
Gradient (B): 5% (0 min.,) = 100% (4 min,) = 100% (4.5 min,) = 5% (
4,6 min,) = 5% (6 min,)
Flow rate: 1.0 mL/min.
Detection: 210 nm
Injection vol.: 5 ul
Sample prep.: 5 wlL/1.00 mL MeCN
[0459] HPLC method D

Instrument: Shimadzu LCMS-2020
Column: Ascentis Express C18 (2.7 wm, 2.1 mm x 50 mm), Supelco
Eluent: A) 0.1% FA/water, B) 0.1% FA/CH,CN
Gradient (B): 5% (0 min,) = 100% (4.5 min.) = 100% (5 min.)
Flow rate: 1.0 mL/min,
Detection: 210 nm - 400 nm
Injection vol.: 1 ul
[0460] HPLC method E

Instrument: SHIMADZU LCMS-2020

Column: Ascentis Express C18 2.1 mm x 50mm, Supelco

Eluent: A) 0.1% FA/water, B) 0.1% FA/CH,CN

Gradient (B): 5% (0 min,) = 100% (1.5 min.) = 100% (2 min.)
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[0461]

[0462]

[0463]

[0464]

Flow rate: 1.0 mL/min.
Detection: PDA 210 nm - 400 nm
Injection vol.: 1 ul

HPLC method F

Instrument: Waters Acquity UPLC/SQD2

Column: Ascentis Express C18 (2.7 wm, 2.1 mm x 50 mm), Supelco
Eluent: A) 0.1% FA/water, B) 0.1% FA/CH,CN

Gradient (B): 5% (0 min.) = 100% (1 min.) = 100% (1.4 min.)
Flow rate: 1.0 mL/min,

Detection: 210nm - 400 nm

Injection vol.: 1 ul

HPLC method G

Instrument: Waters Acquity UPLC/SQD2

Column: Ascentis Express C18 (2.7 wm, 2.1 mm x 50 mm), Supelco
Eluent: A) 0.1% FA/water, B) 0.1% FA/CH,CN

Gradient (B): 5% (@ min.) = 100% (1 min.) = 100% (1.4 min,)
Flow rate: 1.0 mL/min,

Detection: 210 nm - 400 nm

Injection vol.: 1 ul

HPLC method H

Instrument: Waters Acquity UPLC/SQD

Column: Ascentis Express C18 (2.7 wm, 2.1 mm x 50 mm), Supelco
Eluent: A) 0.1% FA/water, B) 0.1% FA/CH3CN

Gradient (B): 5% (@ min,) = 100% (4.5 min.) = 100% (5.0 min.)
Flow rate: 1.0 mL/min,

Detection: 210 nm - 400 nm

Injection vol.: 2 wlL
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[3R125]
B E XU ERMOITEE—5 &R
migp WL |, | EEnT—S
&2 | method | MW m/z R ()
65, A 20b 410. 47 411.18 ([M+HI+ 3.034
66 A 22¢ 339. 39 118. 01 ([M-Fmoc+H]1+) 3.648
6 7. A 23b 438. 52 439. 24 ([M+HI+ 3.310
68 A 23¢ 353.42 354.16 ([M+HI+ 3.472
6 9. B 24b 422. 48 423.19 ([M+HI+ 2.898
70 B 24¢ 337. 38 116. 01 ([M-Fmoc+H]+) 3.049
| 0 | \)(J)\ \o
/N -
Fmoc/N\:)J\OMe Fmoc H OH Froc” \?/lJ\OH
: PN oc
22¢ 23¢ 24c

[0465] G. BRBERISMD. TFAL & TMSOTF-HMDSIEDLELEREER (3R 1 2 6)

R
o
Substrate 25a (R4 = tBu, R, = CTC resin)
| 0] 8] conditions
N - Product 25b (R=H S
Fmoc™ \)J\ITI ° Rz ( )
= O

.R
o
| O ] Substrate 26a (R, = tBu, R, = CTC resin)
N\)L (0N conditions
Fmoc” : ITI R, Product 26b (R = H) -~
\(_ O

(Ehefl7 1)
BE25a D C T CREflE &M t — B ufbRits (TFAXR)

RSB 2 ICKIAE252%20.0 mgBY &Y, 10 v/wDT 7 O0OX % V% MAK
FEEREIt, /00X 9 v ERIGBBRMNOBRELLER. =RICTIO v/
whDTFA (10%> 700X 5 ViER) #RML. 26 CICTIRES B, RER
IR1RRE%. LIMMTRIGZSHT L& 25, RIGEHEEIFITST, 73 NES
IRTIC & 2 EIEY DS, 8%&E U, BAE26aICRE L TH RRRICKR IS %= L /=,

(126)
[0466] (FEhEH7 2)
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IS 25a D BHCTCAIAE & B tBufb & it (TMSOTf-HMDS;%)
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RINESSICEE252%23.0 mg BY &Y, 10 v/wdD1,2-Y /00T 4 V&
ZBEEEBEIE, 1,2-/00I% V&2 RIGBRLI SBELE. 10 v/
wD1,2- 7 00T 4 VICHMDS (10.7 eq.) &TMSOTF (7.1 eq.) & BRIt/
AR ERISBERICHANM L7, 26°C ICTAREIRER. LOMSTRIGZDMT L. t
BUTLRAFILDHEREMEE LT, Bg26alcE L THREKICKRIEEEREL

(x126)

[0467] [3=126]

25¢

26¢
[0469] H. BiBoclbiRib. Bit — B uib/iis. BBBSRIGD7o DRBER

=B | EEf | JE HE RICHEE | E&RRE | 73 FESUE
&S (LCNS Area%)
253 71 20.0 mg 10% TFA 1h 17% 3. 8%
in CH,Cl, (10 v/w)
72 20.3 mg TMSOTf (7.1 eq.) 4 h 100% 0%
HMDS (10.7 eq.)
26a 73 19.8 mg 10% TFA 1h 13% 1.1%
in CH,Cl, (10 v/w)
7 4 20.0 mg TMSOTf (7.1 eq.) 3h 100% 0%
HMDS (14.2 eq.)
[0468] (&EMOREE)
[5R127]
(HPLC method 1)
EEPMELVENIO A Dy —EF—9 LR
L&Y T—4
EHEHES t&y
= - MW m/z RHEE ()
71 70 25b 454. 48 477.10 ([M+Nal+) 2.649
' 25¢ 339. 39 118.07 ([M-Fmoc+H]+) | 3. 560
26b 496. 56 497.24 ([M+H]+) 3.117
73 74
266 367. 45 146.00 ([M-Fmoc+H]+) | 3. 661
P
9 N
Fmoc : OH
Fmoc/N\:)J\OH :
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[0470]

[0471]

[0472]

(EfERFI7 5)
BitBoc b I3 mer DRALEHK (Boc-Asp(0Bn)-pip)

EDCI (1.2 eq)

HO 0 HOAt (1.1 eq)
(0] piperidine (1.5 eq) N o

Boc ., > O

N OBn DMF, 0 deg. Boc

-~

OBn

H H
HH
27 28
EWEFI8 8ICHEL TERL 7,
[F&128]
E=2( | IE
R QD 34.6 -
Rt (28) 37.6 90
[F&129]
43#7 (HPLC method 1)
MW m/z rt HE LC AY
£ (28) 390.48 | 291.19 ([M-Boc+H]+) | 4.530 | 97.619
(R 7 6)

2 merDE X (Boc-MeVal-Asp(0Bn)-pip)

MsOH (2.4 eq) < >
MeCN, 45 deg. N
N then 0O
S - Me O m
i-Pr,NEt (5.5 eq) /N\)J\
Boc. opn  BOc-MePhe-OH (1.2 eq) Boc N o OBn
H H DMT-MM (1.3 eq) A

0 deg. to rt Me Me

28 29

RIGEEFICERIA5.714 g2 YELY, MeCN 29 mlAEI A Tze XHVRIVKRY
B82.3 mlA& RN, BB EISCICHRE L TRIGESHREZME L, T00E KIS
BEREERICRLER. RIBBESREKABICE L, RIGE®RICY14Y 7OE
WIFILT IV nlilA 7<%, T TBoc-MeVal-OH 4,046 g& DMT-MM7Z 5.
284 gz 7z, AFERMBER. RISBREEBEL . BERICERIFIL
EBURBEN ) U LKBREMZ., RIGERELELE, DRUBICLYERES
DEER. BHEBASIKEEN ) U LAKBKRT2E. KTIE. SHFREEKEHY D
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[0473]

[0474]

[0475]

[0476]

LKART3E, 109817 Y D LKBKRTIO., BHNEEKTIERELE
. BHEAFEREL. MEAODEMEAET. 055 g(UNFKIBY) B,
[$%130]

F2(g | IEO
= (28) 5.714 -
£ R (29) 7. 055 96
[5R131]
43#f (HPLC method 1)
MW m/z rt ME LC A%
£ (29 503.64 | 526.29 ([M+Nal+) | 5.178 | 96. 889

(EfERFI7 7)
3 merDE AKX (Boc-MePhe-MeVal-Asp(0Bn)-pip)

MsOH (2.4 eq)
MeCN, 45 deg.

- -
0 o
“Ine i U — > I\Ine I m
N\)J\ - B N\)l\
Boc” Y N oBn EIOACH0 % N <" N 0Bn
i HH To: W
Me” “Me Me” “Me

NaHCO; (8.0 eq) )
Boc-MePhe-OH (1.2 eq) Me
DMT-MM (2.0 eq)

29 0 deg.to rt 9%

RISEESICER%7.055 gBYELY, MeCN 35 mlEMA T, AV RILEKY
B2.2 nl&ZRINE. HBEBCICHE L TRIGEREME L, T0DRRIG
BREERICRLAEER. RVAKRZRIEL . REERICEER T FIL3S nlzin
Z. RIDBHRZKBICE LR, REKFRFT MY D L% 466 gilA Tz, WL
T/K%35 mlin A /=#%. Boc-MePhe-OH#%4.61 g, DMT-MM%A7.73 ghlx 7=, 6%
FEERLOMS TR ZEBH L. RREEXRNINTHD & EWE L, 2H D
1A%, FFRTFILEKEZMA THRVIEBZTWERE G, BHE%5%
RER A ') U LKA T3E. KTIE, SYREEKRA Y ¥ LKAKRT3E, 25
RIBKTIEEE L, BREBEZREREL. SONHEERMES Y AT
AZL90O%KTS5T74—THEL. BMYZEBEGRE L T6.9757 g(IX=E
75%) 5 7=
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[0477]

[0478]

[0479]

[0480]

[$%132]
EE(@ |WEW
[F=# (29) 7.055 -
£ R (9a) 6.9757 75
[3R133]
447 (HPLC method 1)

MW m/z rt fiE LC A%
Eri4 (9a) | 664.84 | 687.43 ([M+Nal+) | 5.684 | 99. 206

(EreH7 8)
Boc—-MeGLly-0ALLly LD &R

allyl bromide (1 eq)

I\Ille 0 K2CO3 (1.5 eq) I\Ille 0]
NN > v A
Boc” OH DMF, rt Boc” oA
30 31

RIGBZRICER%#9.286 g2 YELY ., DMF 46 nlEINA /=, RIGEEZ=KE
%, REEAH) DL10.20 gBLTTFYNTOIR 415 alEMA T, 150HK
AR EERICELEZR, BERER L, RIGBSRICMBEZIIA. RIG%&EK
TR L, Dk BRBERMRIEKTIENREE L, BRELmE< Y
XYV ALTEREL, BA. BERBLL, SonBERkME> ) AFILA
SLYOYNTS 74 —TREL., BHYW3 1 238K AE S LT10.083

g (IXZE90%) 1§ 7=,
[%134]
B2 |[WE®W
F# (3 0) 9.286 |-
ERM(31) 10.083 | 90

(=B 7 9)
Boc-Thr (0Bn)-MeGLly-0ALly LO&EX

MsOH (2.4 eq)
MeCN, 45 deg.

Me
|\I,|e (0] then e i
N\)l\ : Boc. _+ N\)j\ Z
Boc” 0 \F i-ProNEt (5.5 eq) N A i
o

Boc-Thr(OBn)-OH (1.2 eq)

OBn

T3P(13 e
3 0 deg(;. L 32
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[0481]

[0482]

[0483]

[0484]

Riehl 7 6 ICE L TIREEBE RIS E =R L 7.

[3135]

BE@ |WE®
EHE(31) 6.5224 -
£REM(32) 13. 5594 EEM
[5%136]

447 (HPLC method 1)

MW m/z rt fE LC A%

EMmUeEm3 2) | 420.51 321.10 ([M-Boc+H]+) | 4.770 | 98. 54

(EREHI8 0)
Boc-MeLeu—Thr (0Bn)-MeGLly-0Ally LD & B

MsOH (2.4 eq)
MeCN, 40 deg. OBn

OBn
o}
Boc._ :g‘/ \)j\o/\/ t.hen \)j\ N \)I\O/\/

i-PraNEt (6.0 eq)

Boc-MelLeu-OH (1.5 eq) ;
T3P (1.6 eq) Me—(
0 deg. Ve

FR DIk & BRRICIRRE S Ba R &=k L 7.

(EHeFI8 0 a)
Teoc-MeLeu-OHD R >4 7 )A07 =/ —I) (Pfp-OH) ICL BT XTI LRI

Y

8a

(C & BTeoc-MeLeu-OPfpMD &R

o0 Me 0O F
(0] N\)]\ PfpOH e
TMS/\/ \n/ - OH EDCI
H —_—

o _( ™s” O\H/I{I\E)Lo F
o F
Me _(

Me Me
Me
Teoc-MeLeu-OH Teoc-MeLeu-OPfp
80a

RINE2312926 mgDEHE}, 736 mgD RV 4y 7)A 0T =/ —I)L (Pfp-0H)
ZENTNEYIRY., 7.8 nLOEEE, YV 7OENZINX 2, 767 mgDEDCIIR
BIEEMA. ERICT2EEFER Lz, 8 nLd0.5 N 1EFEICT2[E], 8 mLD5Y%
REEH Y U LKBRICC2LERBEE R L. 2 OB N D L5 EHRE
IKNA e, BREZRBICE>TREL. BREZRBIERETS & T, BH
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[0485]

[0486]

[0487]

[0488]

[0489]

e EIRRIREESE L TEE, BontEaWEBEE T IORORIGICAW
B,

[3R137]
41 (HPLC method G)

MW m/z FRiEERE ()
£t (L&Y 80a) 45516 | 428. 3 ([M-C2H4+H]+) | 1.19

(EREHI8 0 b)
Teoc—MeLeu-Thr (OBn)-MeGly-O0Ally LD &%

Me OBn
MsOH Me O Me O
Me OBI'\}le o MeCN, 40 deg. I\)L l\)]\
I then; N N ANF
Teoc Y N™ £ o
Boc. = N AN e » HH
N& ° i-Pr,NE 0
o Teoc-MeLeu-OPfp Me—(
Me
Teoc-MeLeu-Thr(OBn)-MeGly-OAllyl
33 80b

L EM3BORIMDREREEZRFRER. RV TITNLAOT NIRRT IVE(
1t&¥80a) #ERX B TT7 I NiFEZFMT 5. MenesesbDHE (J. Org.

Chem., 2010, 75, 564-569) #FHW/-feeRkHIcL Y. 1tEWBLEERKT %
ZENTE D,
[3138]
EE(@ |WEW
EH(3 3) 13.4338 -
K R (8a) 15.5319 | 100
[3R139]
447 (HPLC method 1)
MW m/z rt fE LC A%
SRt (8a) 660. 41 | 561. 28 ([M-Boc+H]+) | 5.657 | 95. 36

(EfERFIS 1)
Boc-MeAla—-MePhe-Leu-MeLeu-Thr (0Bn)-MeGly-0AlLly LD &%

Me

Boc-MeAla-OH (1.5 eq)
Me 0 EDCI (3.0 eq) Me Me O

p-N \/Lk N\)J\ \)J\OAII |M> Boc., Jﬁr \)J\ \)J\OAIIyI

MeCN, 0 deg.

@ He He
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Eiefl8 8ICELU TRINERREL 7,
[0490] [x140]

EE(@ |WEW
[E# (4b) 5.0118 -
£ R (3a) 5. 68 90
[0491] [3&141]

447 (HPLC method 1)

MW m/z rt fE LC A%
£ (3a) 906. 55 | 807. 58 ([M-Boc]+H) +| 5.974 | 93. 06

[0492] (=HefI8 2)
Boc-MeAla—MePhe-Leu-MeLeu-Thr (0Bn)-MeG Ly-OHD & %

Me Me 0 Me Me O
Boc\ \)k \)J\OA" | LoH@ew sy \)L \)J\OH
>—Me >—Me

THF-MeOH-H,0
it

3a 34

RESEICER. 1180 gAFFE L, THF, X4/ —J, KE&~22.2 nlilx
Too SRICIKERIE Y F 7 L1KFN#9102.8 mgAE N, ERCOREEMHRLE. X
FEZLCTHRER L2, RIGBREZRIREL . REMICHEBIFIL %
MA%, 0.5 NDIEFEZMA. RIGEELE L, 9RLBICLYBREZ D
B, 0.5 NDIREET2[E]. SHIBILT MY W LAKBR T2EIES Lz, BERME
SYRELZEEL. BBEEF%Z918.8 mg(UN=K86%) 157,
[0493] [£R142]

EE(@ |[ImE®W
744 (3a) 1.1180 -
A Rl (34) 0.9188 86

[0494] [3&143]
447 (HPLC method 1)

Miv m/z rt HE LC A%
AR (34) 866.52 | 767.5 ([M-Boc]+H) + | 5.361 | 92.03

[0495] (==/eHI8 3)
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Fmoc-Asp(0tBu)-pipD &K

EDCI (1.2 eq) : \/
0] piperidine (1.4 eq) N o

N 0 DMF, 0 deg.

L X

Fmoc
H H
1 12
EHEFI8 8ICEL TRIGEZERREL =,
[0496] [3=144]
EE@ |JWEW
FEHEC1 1) 40 -
ER12) 47 EEM
[0497] [3k145]
4#7 (HPLC method 1)
MW m/z rt ME LC AY
£REM(1 2) 478.25 | 423. 24 ([M-tBul+H) +| 4.019 | 99. 318

[0498] (=8 4)
FmocAsp(OH) pipD &K

N o TMSCI (2 eq) :N o
m i I
Fmoc >< TFE, rt Fmoc
N 0 ~
Nt N OH
35

H H
36

RIGESRICERN45.4 g=FEL. M) T7ILAOITSY / —I454 mlEMA T
o MWTHIENYXFILSS V24 nlEMATERTHER LA, RIGEIIA2MS
FIFRICKIN0 mlZ2DBITMNA, BRENHIEL, BREEBR, &ZBRL
. BRM36%25.8 g(IXEE61%) TH /<,
[0499] [%k146]

=2 | IE®
FE# (3 5) 40 -
E£REM(36) 25.8 61

[0500]
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[5R147]
43#7 (HPLC method 1)

MW m/z rt fE LC A%
£/ (36) 422.18 | 423.21 (IM]+H) + 3.101 | 98. 259

[0501] (ZEmEHI85)
Fmoc—Asp(OH)-pipMDCTCAYAE~ DIEFF

CI-Trt(2-Cl)-resin
i-Pr;NEt
N CHzclz, rt; N

0 0]
? MeOH > °
e
Fmoc i-Pr-NEt Fmoc
N OH 2 N O—-CTC

HH CH,Cly, rt HH
36 37

EREFI1 1 2ICEBEOAEERFRICIERIRAERL -, EXMOSHIX
. b merBR%E. BREBEIREZETITo,
[0502] [3=148]

F=2(g
F# (3 6) 4.09

[0503] (ZEHEHI8 6)
BEHEESHK 2 merBER)

< N> 1)I|;i“|no§ri§|(i)ng (20%) Q o
, eg.
° 9 > Me O m
= = N\)J\
Fmoc\N - 2) Fmoc-MeVal-OH Frmoc” - H ) o0—CTC
Me/\Me

(2.0 eq)
HH DIC (4.0 eq)
Oxyma (2.2 eq)
37 DMF, 30 deg. 38

EMEERADOHZ LATRIGERREL .
1) BR{REETFZ : wiASFmoc-MeAla-0CTC (3 7., B LD 7 I /EEEFE9.49
mmo L) {CDMF (104 mL) Zhn %, 30CICTERY 2> M20% DMFAEE (104 mL) %
MA. 30CICTISDEIRES B, BREHHE. BEERY I D20% DWF
BR(104 mL) =z, 30CICTIGDEIREI B, BR%ZEHEE &, DMF (130
ml)IC & BEAEDHEE %25 XT[Ol11T > 7=,
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[0504]

[0505]

[0506]

[0507]

2) HMRIRE: EHEADSLEEBIORGESICFmoc-MeVal-0H 6.62 g& Oxym
a 2.93 g%DMF 52 mlAR|TFfF S /-1, DIC 5.87 mlZNZx T30 ME30CT
REL/. COBRBREBEHEEGHAAZLICIA. 30CICT2REIREZ L. &
AEBEHE. DMF (130 ml) I & 2BIBE D% %240 X6E1T - 72
(EHEFI8 7)

EHEER (2 merh 55 mer ~DFRIHR & BdAE R )

1) deprotection
2) elongation

Fmoc-MeVal-Asp(OCTC)-pip - : » Boc-Melle-Ala-MePhe-MeVal-Asp(OH)-pip
3) i-Pr,NEt
CF3;CH,0OH
37 3112 38
CH,ClI,
30 deg.

Ll 8 6 ICEEEHDFEICK ., FIREFBEMRIZZ#EYIRL. Boc-Melle
-Ala-MePhe-MeVal-Asp(0CTC)-pip% S/, BHNIMEEICT L. 14V 70O
ELWIFLTIV, NYTLAOTY/—Ib, BEXFLYOREEAEI4T n
(A4 Y TOEINIFIVT I V2% BERERELT 0 1)ZMA30°CICT2HEE
iRE L, HE LEBRBiEINARTF RAKREED -, REEAREEH
B, LYVERN)ILAOIY ) =L EBEXFLYORERE (AL ¢
1)25 mlC2EE&E L. ChODBKRERTE L, BEYEZFERITFIL130 ml
ICBER L. REED ) D LKBKRT2E. RERKFEADY D LT2E, &L MY
D LKARTIENGE LR, BRBEZRIREL 2, &/2%. OtEGF%4
9821 g(69%INER) 1S 7=,

[F149]

EE(® EICY

Fmoc—-MeAsp (OH) pip(3 7) |4.09 -

£/ (3 8) 4. 9821 69
[3R150]
447 (HPLC method 1)
MW m/z rt HE LC A%
Er®(38) 772.47 | 795.5 ([M+Nal+) 4.856 | 96. 471

(EeH 8 8)
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[0508]

[0509]

Fmoc-MeAsp (0tBu)-pipD &K

EDCI (1.2 eq)
HO 8) o Oxyma (1.1 eq) N
piperidine (1.5 eq) 0
Fmoc\N o > o
I H DMF, 0 deg. Fmoc\
Me N (o]
I\III H
39 °n

RIGE251C49.6 gDEDCLIEEEIE A2 YELY . DNF 400 mlAEM A=, RIS
2% 0CITDENTE. Fmoc-MeAsp(0tBu)-0HZ100. 050 gl 7=, RITE FR+%
FAUL TOxyma 40.1 gDDMF 100 mUBKZ M A /=&, EXRY T 349 mlzix
zo ERYIVDETRT HOAFEDZBRICLIMSTRIGE 2T L. BER
DHEREHB LTz, BFBBTFI CTRIGBREFRE. 0.5 N BE%500 mljn
ZRBEREE L, BREESRE%R. BREOKIE®%2E., SHxES~) Y
LIKBARTOHE %20, S5haeF h) U LAKBARTOR®REZ2ETo1, 1§
bhi-EMEERBRERELL, SONCHERMEEFRBRIFILEATSI VN
SEfERL. BRY%ES6.230 g(INEKT%) B,

[5151]
447 (HPLC method 1)

MW m/z rt HEE LC A%
ErmUeEW1 1) | 492.26 | 493.24 ([M+HI+) |5.527 | 98.268

(EHEBI8 9)
MEERTF R(tBufk, Cbz-MeAla-MePhe-Leu-MeLeu-Val-MeGly-MeI le-Ser (
0tBu)-MePhe-MeVal-Asp(0tBu)-pip (22)) D& A (Cbz-Asp(0tBu)-pip(
41)) OB

piperidine
T3P
J< DIPEA J<
0 EtOAc @)
O O
Cbz. OH ~
z ” Cbz N NQ
O H 0]
40 41

KA #512Cbz-Asp(0tBu)-OH%Z17.5 g& Y EXY . 175 mLOEEE T FJL % 4N
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[0510]

ATz RIGER%ED CETHHEER. EXYI V@B eq.). Y4V TOEILIFIL
TIV(6 eq)BLUTIPDI.7 MFEET FILBR (3 eq. ) ZEFNENHIML L
o RIGHRZERETHEAEL. 100BEERICTER LR, 175 nLD5%REE 1
) LIKBREMA T, KEBERE LB, BHEEE175 nLOSHREEKE S
) LKBRRTC2EES L, BONEREBLRG. ISILREEERET ST
& T20 gDCbz-Asp(0tBu)-pip(4 1) A& INEK100%IC TE L,

(EMEfF19 0)

H-Asp(0tBu)-pip (4 2)DERK

OJ< 10% Pd/C OJ<
Hy
© CPME ©
. N N
Cbz N Q H,N Q
o) o)
41 42

2D DR ISESFICCbz-Asp(0tBu)-pip (4 1)&EFNhETh9.5 g DEYERY
« ENETNOBELRICE0 mLOCPMEZ N A f=, 10% Pd/C (20 w/wk) ZEE25 0
AT, 30 C. 3 barOKFRFEI T TRIGI B, RLFEAFERZ. 2D
DRIGBRERE L. JERB L1000 nLDCPMEIC L YR L, BONEER
BRERE. ISIRERET 22 &T12.3 gDH-Asp(0tBu)-pip (4 2) %
IRERI%IC T1H 7=,

H-Asp(0tBu)-pip (4 2)HDSLUTICEEHH LAI19TRICK Y 11mer (22) &
MU, & LEPBARIETICRLZ,
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[0511]

H-Asp(OtBu)-pip (42)

Cbz-MeVal-Asp(OtBu)-pip (43)

H-MeVal-Asp(OtBu)-pip (44)

Cbz-MePhe-MeVal-Asp(OtBu)-pip (45)

H-MePhe-MeVal-Asp(OtBu)-pip (46)

Cbz-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (13)
H-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (47)
Cbz-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (14)
H-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (48)
Cbz-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (49)
H-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (50)
Cbz-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (15)
H-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (51)
Cbz-MelLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (16)
H-MelLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (52)
Cbz-Leu-MelLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (17)
H-Leu-MelLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (53)
Cbz-MePhe-Leu-MeLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (18)
H-MePhe-Leu-MelLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (54)

Cbz-MeAla-MePhe-Leu-MeLeu-Val-MeGly-Melle-Ser(OtBu)-MePhe-MeVal-Asp(OtBu)-pip (19)

(EHEFI9 1)

RTF REOHR (HRmethod A)

RIGERIC42%8.6 gEYELY. 108 mLOCPMEA N X 7=, Cbz-MeVal-OH (1.
1eq), Y4V TOEINIFITIV( eq.)&MA &, BEP(1.5 eq.) %21
.5 mLOMeCNICAE I H2mmaRM L, ERICTINEBIE. 15 nLD10
WRBRKRT M) D LAKBREMA oo KBEBRE LK. BHEICIS nLdb
WREEH ) D LIKBRE MY AFILT I VIBEEIE(3 eq. ) ZERICTIIA /=
SBARAEA CICFR L%, 909R40 CTEBR L, ERF THIERKE
ERELH. BONERES15 nLOSYREED Y 7 LAKERICE Y &L
oo BONEBREZIRNE. SOICRETLIETSHIETIT gD4 3 2EEN
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[0512]

[0513]

[0514]

A=

K Yo
(EREHIO 2)
NKimCbzDFRE (BR{RFEmethod A)
2ODRIGBRICA 3 ZETNETNLE gTDEVYERY, ThETNDOBLRICH0
mLODCPMEZ BN X 7. 10% Pd/C (20 w/wk) = mAIFICIZ /=%, 35 C. 3 bar
DKFFEHI T TR I, RISFEHR2IFER. 22D0RAERZREE L.
RS K T100 nLDCPMEIC L YR Lz, BONIREERERIE. ISICH
ERZIET 252 &T14 g4 4 %INKI100%ICTET
(EHERFI9 3)
RTF REOHER (fB&Rmnethod B)

RIGBEIC4 4514 gEYELY, 126 mLDCPMEE 14 nLDFPE R= MY L %A
FNENIMNAT=, Cbz-MePhe-0H (1.1 eq.), ¥4V 7AEILIFI T I (8
eq. ) B L CTPD1. 7 MEFEE T FILIAKR (3 eq. ) 2 ERICTIERMA f=o EIRIC
TIBSRIRIR Lk, 140 nLOSYFRERKERD ) U LKBAREMA oo KEER
L7tk 140 nLDS%REED ) D LKBRE M) AFILT X VIREEIE (3 eq.)
EERICTNA, BRICTCOEBH LR, KBEZRELL, BONhEk
ERE %140 nLOSYREED ) U LIKBRICLYRIF L, BONIEKEZE
BiE. SOICHERET S ET24.1 g4 5 EINEIBYICTE .

(EREHIO 4)

NKimCbzDfRE (RR{RF&method B)

2DDRIGERICI5a% ETNENL2 gFDEYEY. TNETNDEERICI6 m
LOCPMEZ AN A 7=, 10% Pd/C (20 w/w¥%) =B 2sICIA /=%, 35 C. 5 bar®
KEFHS T ORI t, RGBEKOEE%. EEZTAHNL. 8. 25
FESTICTREREE L, X 51245 C. 5 barOKESZES T CLARERIRIG
I, 220RBABRERE L. BEBLU92 mLDCPMEIC & V) %% L 7=,
BONKREESREIRNE. S OICRERIET 52 & TI15.9 gD51 % IRFKIBHICT
720
BEDFEICELY2 merH 511 merORTF REEMR L, RIGFEREEBW

dim
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FRHOEEEZMRE. LEEBORBEHEELR S RIE [Rikmethod] DF
ICHHEE L 7o
[0515] [#152]
(HPLC method 1)

EHEG | £ | &S method E3 RIGHHE | IXE | I =
S ) (LCMS Area%)
91 43 KA 8.6 g 3 min 17¢g |EE 99. 7%
92 44 BEEREE A 9.5gx2 [2h 14 g | 100% ND
93 45 HEB 14 g 30 min 24.1 g | 96% 99. 6%
95 46 i fREE A 11.5 gx2|2h 18.1 2| 99% ND
96 13 |[#EB 17.3 g 15 min 26.5 g | EEH | 98.9%
97 47 BifREE A 12 gx2 4 h 19.5 g | 97% ND
98 14 BEA 16 g 5 min 22.2 g | 100% 09. 4%
99 48 BiiREE A 9.5gx2 [2h 15.6 g | 96% ND
100 |49 f#& B 15.3 ¢ 15 min 19.5 g | BFE8 | 99.6%
101 50 BifREE A (5 bar) [9.5 gx2 (3 h 16.3 g | 99% ND
102 (15 |f#EB 16 g 30 min 20 g | 99% 99. 6%
94 51 BifRs€ B 9.2 gx2 |10 h 15.9 g | 98% ND
103 16 R A (40 C) 14.5 g 1 min 18.0 g | 98% 96. 0%
104 |52 Br{RZEA (45°C, 5|8 gx2 4 h 14.3 g | 100% ND
bar)
1065 17 HEB 13 g 30 min 15.6 g | 98% 97. 2%
106 53 BR{RZEA 45°C, 5|10 g 4 h 8.9 g [99% ND
bar)
107 18 [#ERA 1g 3 min 8.6 g |99% 97. 0%
108 |54 |[RREAMSC,5|7.6¢ 4 h 6.8 g |98% ND
bar)
109 19 B&B 500 mg 2 h 555 mg | 96% 95. 3%

[0516] AWML/ FBEEDS S, 13a, 14a, 15a, 16a, 17a, 18a, L U19a% ftB
EERICA W, Fk. RtBubRISICAWIEEMIERT1 5 3 DEY ICLCM
SHMEITo T,

[0517]
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[3R153]
i
EHEBH HPLG ft&mT—242
5 fe& Method
= MW m/z REFER ()
46 13a 1 808. 03 808. 49 ([M+H]+) 5. 938
48 14a 1 935. 22 935.59 ([M+HI+) 6. 233
50 15a 1 1105. 43 1105.69 ([M+H]+) 5.924
52 16a 1 1232. 62 1232.79 ([M+H]+) 6.374
54 17a 1 1345. 78 1369 ([M+Na]+) 6.727
56 18a 1 1506. 98 1530 ([M+Na]+) 7.096
58 19a 1 1592. 09 1615 ([M+Na]+) 6. 987
[0518] |. CRERtBUREZSRTF RODERK
HC|'HNJﬁ(OtBu
0
DMT-MM
o KoHPO, o0
| 2-MeTHF/H,0
mefN\{)kOH FmodN\?)kN/Ljromu
z = | 0O
20¢ 20a
HC"HNJﬁrOtBU
0
| o - PTSIEIJEt | 0
[ )
Fmoc/N\:)kOH Fmoc/N\:)LlTlJﬁ(OtBu
- MeCN-i-PrOAc -
Ph” Ph” ©
21c 21a

(=HEHI1 10)
Fmoc-MeAla-MeAla-0tBu(20a) D& K

RIS 25 ICH-MeAla-0tBulEEE1E 4 99.7 mg& V) VEEKEZHY 9 L %710 mg
FREFNEY &Y., 2-MeTHF & 7K & H-MeA la—0tBulEELIE (T L 10 v/wd" DN A
7=o Fmoc-MeAla-0H(167 mg) &DMT-MM(211 mg) A0 CICTIERMA /=14, =8
ETHREIH L, ERICTIHEBRE. LIMTREZDMLAEEZ A, Fmo
c-MeAla-OHMD YL A FEER S 17z, 4 nLDK &6 mLD2-MeTHF & AWV T RIS %
DRI LR, KBERELL, BONCEARELZ ThThENRIE
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[0519]

AK(3 mL), 15% FRERKZERF b D LKBKREB nL), 5% KEEF b D LKEBK
(B mL)IC& Y k&t RERMBICLYRBREKERELL, BOoNHEERME
TRFHEZEWEDYATFIVASLIOT NI ST 4 —ICL YRR L&,
B2 20 NBEERMES SICRHERIE L. 227.6 mgD20a% IXNZKI6Y, #E9
9.5%THE 7,

(EREHIT11)
Fmoc-MePhe—MeA la-0tBu(21a) D& X

Rt 25 1CH-MeAla-0tButE %15 (99. 8 mg). Fmoc-MePhe-OH (205 mg) % %
NENREY &Y., H-MeAla-0tBulEERIRICXT L8 v/wODEFER4M vV 7O &R U
2 VWDOTFEMZRNILBLCIAYTOELIFILTIV(4 eq.) &ZIRR
MA Tz TPD17 MEEBET FILBR (2.5 eq. ) & ERICTMA 2, ERICTA
FrEBIeE. TPO1.7 MR T FILIAHKR (0.5 eq. ) &MY 7O I FILT
V(0.8 eq. ) &R L, RAERMIODHE. LITRIEEDHLIcE T 3,
REEIEE(398. 5% Tdh > 7= NMI (2 eq.) A ERICTHINZ /=1, 50 C IZTH
NEBEHIEL, 6 lLOFBIFI 2AVWTRLBEEZDBRIHCHE LR,
KEBZRELL, SOoNBREBZ TN TN, KB MY D LKEKE nL)
. 5% FRERKZERH Y U LKA nL). 5% REEF MY U LKARE mL) Il &
YL, BERBAMEES MY U LAEBWTILEEK LK. EA. B
ERBICLYBEARE L, BOohIHERYE TR ERAWEY Y B
FIVAZLIOXNTS 714 —ICLYRE LLZR. BRI EETHBE%RE
X SITHESLR L, 227.6 mgD21a% INEKIGY, HEE9. B THT,

[0520] [3=154]

447 (HPLC method 1)

e Tr—2
EEHES &Y MW FEIEIFRE
m/z
(4
110 20a 466. 58 489.2 ([M+Nal+) 5.243
111 21a 542. 68 543.2 ([M+HI+) 5.754

[0521] J. C T CHEEBRFIRTF KOEK
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CI-CTC resin
DIPEA
FmOC\NJﬁ(OH FmOC\N/%(O\CTC
20c 55
tBu _tBu
0 CI-CTC resin O
DIPEA
0 o)

F ~ OH F N O\
fhanY Mo~y cTC
e g

11 10

(EmEf112)
Fmoc—-MeA la-OHMDCTCAFAS ~ DB #

RISAAZ LIC4.47 gOCI-CTCARIIEZEYERY., /00X 4 (36 nl) %
INA 6030 CICTIREI R, /00X 4% >V %aHeH%. Fmoc-MeAla-OH
(1.24 Q) &4y 7OENLIFLTIVN.4n)E2 o O0X% (36 mL)iC
BRI LBAREERICTMA =, 30 CICT3RFEREI /%, LOMSIC &
YRIGESITLIcE T 5. RIGERIRERIZ96. 0% TH > /oo RINAREHEHEE.
A&7 —=)@.6n)ETAYTOENLITFILT I (1.8 mL) ZDMF (30 mL)IC
BRI LBAREZRICTMA =, 30 CICTL.5EERES G %. KINEA
WEHH U, ®AE%36 mLODMF TAL%ESE Lk, SOICRELZET D&
T4.80 gD55% 187, S6ERABDOFERICLYER Lz ERMDOITIZRT
BICTIT o7,

[0522] [5%155]

447 (HPLC method 1)

REHIES | £ CI-CTCH#iRE | 72 /B R I R 3R B
112 55 4.47 g 1.24 ¢ 96% 4.80 g
113 10 10.0 ¢ 3.41 ¢ 99% 12.4 g
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[0523]

—

. 20% piperidine/DMF
2. Fmoc-MeAla-OH

Oxyma, DIC | 0
DMF
Fmoc. O.
| O = | o)
55

22a

—

. 20% piperidine/DMF
2. Fmoc-MeVal-OH
Oxyma, DIC

0
DMF |
Fmoc.. O. N ~
TJ}( CTC Fmoc” \;)J\lxll/'ﬁ(o CTC
o) AL o)

55 23a

—

. 20% piperidine/DMF
2. Fmoc-Pro-OH

Oxyma, DIC
' O
DMF K\
Fmoc.. O. N_Z 0
'T‘/Hf cTC Fmoc” \)LN/H( “cTC
O
55

| (0]
24a

-

. 20% piperidine/DMF

o/tBu 2. Fmoc-Pro-OH O/tBu
Oxyma, DIC
o DMF | o o
F N O. _N oN
moe~N cTC Fmoc \)LN cTC
| O = | O
10 25a
1. 20% piperidine/DMF _tBu
~tBu 2. Fmoc-Pro-OH (@]
0 Oxyma, DIC o ¢o
DMF |
(0]
N\)'L O\
E N 0. Fmoc™ N CTC
moc~N CTC |
| o \(
10
26a

(Ehefi114)
Fmoc-MeAla-MeAla-0CTC(22a), Fmoc-MeVal-MeAla-0CTC(23a), Fmoc-Pro-MeAl
a-0CTC(242) D&

R7F REHBEKMprelude XEFAWTIRTF R22a~24a% RAFEK L 7=
o RIGAZE3DICHIAEFmoc-MeAla-0CTC (55) & F N ZFN676 mg,. 687 mg, 705
mgz=EYE >/, ZTHIIDMF (8 mL) ZmA. ERICTIREREL (HE%Z
Xtz DIFZHEHR. EXY 2> m20% DMFAKR@ mL) ZmA. =IRIC
TISHEIRES i, BREHHE, BEER) DU 020% DIFAKR (S mL) %
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[0524]

MA. ERICTISPEIREI 2, TREh 7 T 1~3%ZRVI~3ICENEN
Z 11, DICMD12.5% DMFIAR (4 eq. ) ZMN A =, ERICTIFKB[MBREZMEIA
AHIEDOIRBI B, BREHHE. DMF (8 v/w)IC L BEAED S %25 X5
B, MTBE(8 v/w)Il & BBIREDHEEZ2 X4E, WITNBERICTIRESIE 2
ZETIT2k, BONILBEZRBERIEYT 22 & T30a, 3labL 32z EN
TG, ToNEEMOREIZ. EFEHS. 67, 69DMBIIERMICL o
TiT> 7

BONEIEOREL3IDDRIGESRICH20 mggDEYERY., EXYI VD
20% DMF3ER (100 mL) Z Z N EFNICIA . 2iE=ERICTER L, BAKRORK
HEDOIRV IRV EEETDHIET, BIYRTF ROEFEREZEN
Lz, (k156)

(BT 15)
Fmoc-MeAla-MeAsp(0tBu)-0CTC(25a) & Fmoc—-MeLeu-MeAsp(0tBu)-0CTC(26a) M
=y

RTF REHEEHEprelude XERAWTIRTF K2ba~26a%EEERK L 7=
o RIHE232D I AEFmoc-MeAsp (0tBu)-0CTC(10) %340 mgd" D= Y B> /=,
CHUCDME (8 mL) & BN A, ERICTI0DFHE L THEZRBEIE /£, DMFZHE
g, EX) I D20% DIFAKR S v/w) ZMZx. ERICTOHEIRES B,
BREHEHR., BEERY DU MD20% DVFAEERG v/w) Z=imA., ERICT2049
BiRBI 7, BRZHELHE. TEHAI TV 22FNETANIET 2 RS
2RICHRIN, DICM12.5% DMFAIR (4 eq. ) &M A. ERICTIREBREME
AHBDOIREI B, BREZFLEE. DIF (8 v/w) Il L 2EREDKF %25
X 4@, MTBE(8 v/w)Il & BBIAEDHE%E%24 X40, WTFhEERICTIRES
T2 E&ETITok, BONABIELZRETRIZT 52 & T, 994 ngD25aH L O
1.00 gD26a% ThETNB, BONLILEMORER. EREBITI. 7305
BBRISICE > TITo 7,

BONE2EOREA2DDRISESRICH20 mggDEYERY., EXYI VD
20% DMF3ER (100 mL) Z Z N EFNICIA . 2iE=ERICTER L, BAKRORK
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HEDNDOIRVIIURVEERTHIET, HIRTF ROERREHH
L7, (&156)

[0525] [3%156]
447 (HPLC method 1)

EhpES A% Rt RIGER IR EEE RS

114 22a 676 mg 100% 0.41 mmol/g
23a 687 mg 100% 0.31 mmol/g
24a 705 mg 100% 0.42 mmol/g

115 25a 340 mg 100% 0.27 mmol/g
26a 340 mg 100% 0.27 mmol/g

[0526] (=RefHI116)
Fmoc-MeAsp(OAlLlyl)-mor D& K

0
EDCI (1.2 eq) O

HO 0] o HOBt (1.1 eq)
m morpholine (1.1 eq) N (o]
Fmoc. ANF > o

']l H o DMF, 0 deg. Fmoc i/u\ &
~ /\/

Me I H o

Me
56 57

RS2 23 1CFmoc-MeAsp (OALLy L)-0H (56, 87.9 g) AHNA. DMF (430 ml)
TRAFBIEL, RWT, FEIEREICTHOBL (31,9 g) &EDCItERELE (49.4 g
) ZMA. RISGKRZOCICHA L, RIGRICEINRY > (20.4 ml) %R~
ICHNZ. 0CTABIR L7, RIMRICOCTIK (180 ml) ZMNX =1&ICAD
SREICTIREEE L. I5I1CK (180 ml) #MA CEMEREIC T, 7565/EE
Bl ELEEFEF) YIRITREREL. BohiEFE%EK (450 ml)
TE%% Lz, KHBROBEGERETTCEEL. BHYEEEERFS L T86
.8 g (UN=k 85%) 1B,

[0527] (Z=REHIT117)

Fmoc-MeAsp (0AL Ly L)-NMe2 D& %

EDCI (1.2 eq)
HO 20 , HOBt (1.1 eq) _N/
dimethylamine (1.1 eq) (o)
Fmoc\N 0/\/ . m

DMF, 0 deg.

I H Fmoc

Me \'Iq ) o/\/

Me

56 58
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[0528]

[0529]

BRIM MCT, RISESICEDCIEREIE (27.4 g) &DMF (217 ml) %X
. JRWTHOBt (17.7 g) & Fmoc-MeAsp(OALLyl)-OH (56, 48.8 g) <4 00O
X% —DNMFE/KR (90 ml-90 ml) #0CTMAK, RIBKRAEOIC TI0NIBILE
« RIGBICY A FIVT I —THRAR (2N, 65.6 ml) Z24@HMF TE T,
0CICTI0NER L, RIGEREEEETFIL (488 ml) THIRL. BAHE%E.
1 N EE (391 mlT2E) . 7K (488 ml) . BRRERKFES I LIKAE (48
8 mlT2mE]) | 18WEILF MU D LKA (488 ml) Hidik. BREZME S
NUDLTERELE, ERFZEER. BREBIREL. BENYEEGH
KE & LTH1.2 g (YN 98%) B,

(EHEFI118)
Fmoc-MeAsp (OH) -mor D& BX

o) O
Q Pd(PPh;)4 (0.01 eq) Q

N 0 PhSiH; (0.7 eq) 0
m i m
DCM, ambient temp.
Fmoc ’ Fmoc
N o N\F N OH
I H I H
Me Me
57 59

BEIATICT, RIGESICFmoc-MeAsp(0ALLy L)-mor (57, 22,8 g) &<
s0AxX&y (50 ml) ZMA. RWTTISFAMN)TZZNERRAT 4 N
ST L (0.55 9) ZEBETINA L, 7z =) 5 > (3.61 g) Z@ET
%, EILRE T8I Lz, RIGHKRAMTBE (228 ml) THRE. ShRBEK
BT MY D LKAKR (228 ml) THH L, KEE8 VEEKAKR (12 ml
) TpH 3 EFE TEEME S L. KEBAMIBE (228 ml) THIH L7z TOEHE
H18WEILF M) D LKA (228 mlT2[A) Ei%%k. AMEAWREBFN) Y
LTEIR L, ZRFIEZREHR. BRERTEEL. BENYERERTES
&L T20.3 g (kK 97%) 157
(EHEFI119)

Fmoc-MeAsp (OH) -NMe2(D & B
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[0530]

[0531]

/ Pd(PPh,), (0.01 eq) /
—N 0 PhSiH; (0.7 eq) —N o
@it " e L
DCM, ambient temp.
Fmoc ’ Fmoc
~N o \F N OH
I H I H
Me Me
58 60

BRIATICT. RGBS ICFmoc-MeAsp(OALLyL)-NMe2 (58, 32.0 g) &5
RSEFRRNYTZZWNKRRT 4 VIS TUT A (0,847 g) HMMA. RWTT Y
OAxX4&> (73.3 ml) WAL, RIGKIC. 72 =I5 (5.55 g) %0
T&. AILREE T\ L, RIGKEZMTBE (320 ml) THIRE. ShicBR
KFRF Mo LKER (308 ml) THIE Lk, KE%ESS') VERKAKR (30.1
ml) TpH 2fhEE CTEEMEE L. KEAMTBE (320 ml) THIH LA, TOEH
BA18%EILFT MY o LKEKR (320 mlT2E]) K%k, BHEBAEMEET MY
ULATHE L, RRFERER. BREBEREL. BHYEZREERETE
Fe&& LT25.1 g (XK 86%) #F7.

[%157]
S
%= 1 5 LEBMF—%
t&Ey HPLG Method
&= = M m/z REEE (5
1186 57 HPLC method D 478 211479 ([M+Hi+) 2.570
117 |58 HPLC method E 436, 201437 ([M+H1+ 1. 262
118 |59 HPLC method F 438. 18439 ([MeH]+) 0. 670
119 |60 HPLC method G 396, 17397 ([M+Hl+ 0. 680

(EfeB120)

Fmoc-MeAsp(0tBu)-mor (61) D&

o
EDCI HCI (1.1 eq)

HO o o Oxyma (1.1 eq) ( l‘;
morpholine (1.2 eq) 0
Fmoc o o
N 0 DMF, 0 deg. Fmoc
Me ~N (6]
Me
61

39

BESETICT. RIBE2SICFmoc-MeAsp(0tBu)-0H (39, 3.0 g) &Oxyma (
1.1 9) ZMA. ROVTIUXFILARILLTIRK (15 0L) #INA 7, RISKIC
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[0532]

[0533]

1— (3=UAFNTIX/7OEN) —3—IFILAILKIA X NERIE (1
5g) . BLUTELRY Y (0.74 nl) % REBOREEZICCLUTICRS D
SHNZ. 3FERAMBIL L7z, RERICACOEL (15 mL) . $H&£000.5 NIEEE (15 mL
) AT, BREEK (15 nl) THEL, I 515 KRBT M) D LKA
w (15 mL) THE LA, BEBEEDL MR MY D LKEKR (15 mL) TH4
%, AHEZREREL. B EREEERRE L T3.50 g (100%) B
o BoNEEMIEREE TIORORISICAW:,

(EREHIT121)

Fmoc-MeAsp (0tBu)-NMe2 (62) D&

EDCI HCI (1.1 eq)
Oxyma (1.1 eq)

HO 0o [o) dimethylamine HCI (1.2 eq) —N/
DIiPEA (1.2 eq) o]
Fmoc\N o : 0
H DMF, 0 deg. Fmoc
Me N o
Me
62

39

BRIATICT, RIKE2ICFmoc-MeAsp(0tBu)-0H (39, 3.0 g) . BLTV0
xyma (1.1 9) ZMX. ROWTIAFILFRILLTIR (15 n) ZMAT, R
WRICT — (3—YUXFNTI/TAEN) —3—IFINAILKRIA I NG
BBiR (1.5 9) . IYXFITIVIREIR (0.69g) . N, N—2 1V T7OELT
FILT7IVE (1.5 nl) ZRISEDEEZICCLUTICERS AN SMNZ 3 BHE
B L7, RISBICEFERTFIL (15 nl) | RWT0.5 NiEEE (15 mL) ZA0Z
o BHEZK (15 nl) THFEL. I HIT5 BB MY D LKAKR (156 nL
) TH#E L, BHEEZD MRIET MU D LKEKR (16 mL) THHER. Bl
BZRTiriEL. BENYEZEGRRYESE LT3.17 g (95%) Bk, 85Nk
EEDIFBHEETITRORBICA W,

(Efehi122)

Fmoc-MeAsp(OH)-mor (59) D&
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[0534]

o Q
Q TMSOTf (1.2 eq)

fo) (0]
(o) HMDS (1.1 eq) (o)
»  Fmoc
Fmoc\N O>< 2-MeTHF, 25 deg. \I:I OH
|

Me Me

61 59

BEIATICT, RINE2ICFmoc-MeAsp(0tBu)-mor (61, 1.8 g) &2 —X
FLFASEROTSY (9.2 m) ANA, RVWTHMDS (0.86 mL) % HNZ 7
o RIGBEBE0CITAHAL, TMSOTF (0.81 mL) #iNA. 25CICTIBERIEHIE L
o RIGEZREVCITAA L. RIGHICERY VERZKFTH ) T LKAEKR (9.2
mL) ZMA CERBZDREL /2, SRRBRS MY D LKAEK (9.2 mL) ZmMAT
. KEBEDE L, KEBICMIBE (9.2 mL) . 2NiEE2 (5.0 mL) %A INX CTHK
BanBEL7, 5% YBBZKFRH ) U LKBAR (9.2 L) TEREZLEL
=06, 10081 F M) T LKARK (9.2 nL) THEF L7, BEELBIITENE
L. B2 EERERRE L7T1.31 g (97%) B,

(EHEFI1 2 3)
Fmoc-MeAsp(OH)-NMe2 (60) D&

v

—’/ o TMSOTf (1.2 eq) (o]
o HMDS (1.1 eq) o
F »  Fmoc
MoC<N o>< 2-MeTHF, 25 deg. \r;l OH
Me
62

Me
60

BEINTICT. RIBESEICFmoc-MeAsp(0tBu)-NMe2 (62, 1.6 g) & 2 —
AFLFRSEROZ7SY (7.9 0L) #IZ. RUVTHMDS (0.80 mL) %i0x
Tzo RIGEZRZOCITAAI L. TMSOTF (0.75 mL) %ZANZ. 25°CIC TIBFREBIE
L7ze RIGHRICE% VERZIKFRA ) D LKEAK (7.9 L) ZMA TEBE =2
ML, SUREET N D LKEKR (7.9 nL) #MA T, KBE=DBEL/-, K
BEICMTBE (7.9 mL) . 2NiGEE (5.0 mL) ZMATCEMEBZDBE L2, 5% ")~
BEZKFAY D LKBR (7.9 0L) TEREZELEZLEZDOL, 106ELEF Y
D LKBER (7.9 0L) THELE, BREZRIREL. BNYEEGHRIK
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WE S LT1.31 g (95%) B,
[0535] [%&158]
ey
= 45l tEmT—4
it&% | HPLC Method
= =) = MW m/z R (4)
120 |61 HPLC method H 494, 24 | 495, 6 ([M+H]+) 2.75
121 |62 HPLC method H 452. 23 | 453. 6 ([M+H]+) 2.717
122 |59 HPLC method H 438. 18 | 439. 5([M+H]+) 1.84
123 (60 HPLC method H 396. 17 | 397. 5 ([M+H]+) 1.89
EX o AoTsed

[0536]

AFEBE, V)R ERWHRLRFEREDZE SO/ T EBERES

HICEBRTF REAYORES EEIRETEEDTH B, ARBICLY,
TEMCHATEADENARTF REROFEEIRBT 5 ENTE S,
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FHR O H
EKIET] KARTI/BBESLV /FEET7 I /VBEBEBELS SO EER
TFRIEEME, DVIIEEIE #BEPTEMITZEICLY, &

S YIIEENC & > TRRETREAREBE ZZHERTF FMeadHr 5
BIRET 2EBEZ 20, SIRFEEDVRRESNARTF MeEYER

BYBHETH> T,
ZY)IEEIE. YU INEERE BB E. KEFERERE 2R

BT EICE>TERIN.
ZHFERTF NeEYIE. ZRFEETRELFREREZDRCES 1D

ESH. DD,
FHERTSF RIEEYIE. DR EBLTDODONBERT I /VBEES

20, HE.
RARTI/BBERES IV FLEBTI/BERERELZSOHRENR

EKIE2]
TFRIEEME, DVIIEEIE #BEPTEMITZEICLY, &

S IEFIC & > TSRS AT RE B SR AREE = X HRERTF MM
BN SHEEY 2BREE 20, XERGHRBRBENREIEI AR
TF R EMERET 5/ ETH> T

ZY VIR, Y VIVEEME IS, REFERBRREZERE

BT EICE>TERIN.

%P A T BE 70 [EAE & A AR RS 1R &

Ly

BRHEERTF REEWIE.

nctesY, o,
FZHERTF REEMIE, PRCEHETDODONERT I /VBERES
S0, Akt

[553KIR3] HERTF FMeEHmH, FER—KkA (1)

(1)
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[R A,

Rqi&k K& PG, RAT7IV/BEE. 373/ BEGRE
BETHY.

R,lE. K=\, BLUC,—CxTIFIIMNLRBEELYBIRIND
A HBWIER,ERLELCIER,L,ER, 1Z. TNOAEAT LR
BFHLVPRERRFE—HICR>T, EROFTELIFC,—CL 7
WAFVILE>TEBRINTVWTEHELWI~TEOERRETA L.
ZZT. RyeRMDP—BICHR>THERERZHKT 2%BE. R4 EK
RTHY., R, ER, P—RICLR>TEFRREZTEKT 256, R
KFRTHY.

R.BEUVR, 1 RyERLIFELIIR L ER, BA—#EICR > THER
REWMHRT 2B ERE.

(a) Ry BNKERTHY., MDOR M. KR BEINTWTHL
WC,—Ce7JIFI, C5—Ce>oOF7IFI, C3—Ce>vO7
WHEILC,—C,7IFI, BRI TWTELWVWT D)L, BEBX
NTWTHELIWT DA FI, BEINRTWTELIWI DI F
We 2= (AFIVLFZF) TFI. —CH,SPG,, N=PG;—1q1~
R—=JL—3—AIAFI, 4— (PG,0) RvIJ), PG,—0—
XFI, 1— (PG,0) TFN, 2— (PG,0) TFI., PG,—
OCO (CH,) —. PG,—0CO (CH,) ,—. PGs;N—n—7
FI. —CON (Ry4a) (Rise) v —CH,—=CON (R4 (
Rise) « LU — (CH;,) ,CON (Ri44) (Ri4p) NHA3
BLYBRINDD.

(b) R, BLUR, 1F. M LT, BRINTVWTELIWC, —
Ce7ILFINTHBID HLLIFE

(c) RyBELUR, E. ZNONREET DRRRETFE—HEICR-
T3~7EDERAREZMM L.

Rsid, BfEA., £/HIE—C (Rsa) (Rsg) —THY.
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ReaBL VPRl MILT. KR, C,—Ce7ILFIL, BRI
NTVWTEHELWT Y =L, BEEIhTWTEIWAFOF7) -, B
PINTWTELWTY—ILC,—C,7IFI, BLUVBHRINT
WTHELIWATFATY —ILC,—C,FIFILHISRBELYRBIRE
n.

Reld. K. BLUC—CsTIFIMNLRBEELYBIRIND
M. HBWIERsER;ELCIERGER S, X, TNONERT LR
BFHLVPRERRFE—HICR>T, EROFTELIFC,—CL 7
WAFVILE>TEBRINTVWTEHELWI~TEOERRETA L.
ZZT. Re&ERD—HBICR>TERREWMT 2568, R, 13K
RTHY. Re&ER, N—ICR> TERBETUXT 2BE. R/ &
KFRTHY.

R BLUR, & Re&ERFLIERER, B—#EICR > THER
BRAETRT DIEEEHRE.

(a) Ry BKFRTHY., DR, HBKZHKR, BRI TWLWTHLW
Ci—Cs7ILFI, C5—Ce/O7FIFIL, C5—Ce>oO7I
FILC,—C,T7IFI, BRI TWTELWT D)L, BHFTIH
TWTHELWT T DA FII, BEREINTWTELWT ZZILIFIL
2= (XFNLFF) TFI, —CH,SPG,4. N=PGs—A YR
— =3 —4NAXFI, 4— (PG,0) Ry, PG,—0— X
FN., 1— (PG,0) TFI, 2— (PG,0) TFJI. PG,—-O
CO (CH,) -, PG,—0CO (CH,) ,—. PGsN—n—7F
. —CON (R;s5a) (Riys55) . —CH,—CON (R;5,) (R
158) « BELT— (CH,) ,CON (R;54) (R;55) ORBEE
L YUBRINB D

(b) R;BLUR, 1F. M LT, BRINTVWTELIWC, —
Ce7ILFINTHBID. HLLIFE

(c) R;BLUR, &, ZNONREET DRRETFE—HEICAR-
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T3~7EDERINREFMK L.

Rgld, BIEA. /13— C (Rza) (Rgg) —THUY.,

RgaB L URgpld, MIILT. KR, C,—C7ILFI, BRI
NTVWTEHELWT Y =L, BEEIhTWTEIWAFOF7) -, B
PINTWTELWTY—ILC,—C,7IFI, BLUVBHRINT
WTHELWATFOFTY—LC,—C,T7LFINSABELYBIRY
n.

Rold, ERAFY, —0O—PGy. RATI/EBEE. 7I /B
SERABRE, —O—RES, &/4IE—-NH-RESTHY.

RESIZEMHEEKAHETHY.

RisaBELTR4pld HMIZLT. KR, C1—C,T7ILFITHD
N HEWER 1 LABELUR 1 IEENONEE L TWVWIERETE
—#EICR ST, 1 DFELIFEROBMOATORFESATVWTEL
W4 ~88RZWEL.

RisaBLTR spld. HMIZLT. KR, C1—C,T7ILFITHD
N HEWER 1 5ABLUR selEFETNONEE L TWVWEERETFTE
—#EICR ST, 1 DFELIFEROBMOATORFESATVWTEL
W4 ~88RZWEL.

PG,l&. Fmoc., Boc, Al loc, Cbz, Teoc., &
SURN)INAOTEFILLLAZELYBIRIN,

PG, BLUPG,IE. HMIILT, K&, t—Bu. MJFI, X
M RNYFI, 23 XYY, THP, 1 —IhFIITFI,
AFI. TFI, TYI, BEINTWTELIWT Y —IL, BfIHh
TWTHELWTY—ILC,—C,7ILFI, BEEIAhTWLWTELWLA
TATYV=IC,—C,7ILFIL, BLU2— (M) AFILTYIL)
IFIDLRBELYERIN,

PG:BLUPGsIE, MIIL T, K%&. Fmoc, Boc., Al
loc, Cbz, Teoc, XMXTANKRZI., t—Bu, MJF
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W 230, BLURVYIMLHLRDBEELYBIRTI N,

PGsld, t—Bu., MIFI. 730, RV, XFI. TF
We PO 8LTV2—- (MIXFILD)IV) TFIDLILEDEL
YEIRIN 3]

THRINZVAGLLEB2DDT7 I/ BEENMEFINBEEZ DL
EH 12850, BFRIE1FLIFZ2ICBHDOAE,

[EAk184] HERTSF RMEWmA., TOCKREFICTERE—HER (1 1)
Re
|
RW/ >X<
Ri2 R (1 )
[ A,
Ry & =% (11 1) TRINBETHY,
R
|
N R14 *
Ri* T
R Rin'
10 e (111)

*IFEEREEKRL.

Rk, K& PG, . RAT7I/BERE. FLIE73 /BESKE
BETHY.

Rol&. KR, BLUTC —CsT7IFINLABELYBIRIND
N HDEIWERLER(HELKIERL,ER o &, TNEDEETEE
RETFTHESLVRBREFE—RIIAR->T, EROFVFAEIEFC,—Cy,
FILAFVICE>TEBRINTVWTELWI~T7T BEOBRRETK L
. ZZT. RyER o W—HEICR> TERBETUKT 2BE. Rio
IKRTHY. Ry &R o N—HEICR> TERREZENT 2175,
RiolFKEFETHY,
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RioBLUR 1o IE. RyER0FLIER,LER, oy B—#EICAST
BERREENT 258 ERE,

(a) R,y BNKETHY., DDR, . KE. BEINTWTD
FWC,—Cs7IFI, C;—CevsaOFILFI, C3—CeioO
TIFILC,—C,7ILFI, BRINATVWTELWT DL, B
INTVWTHELWT DA FIIL, BREIhTWTELWI DT
Flb, 2— (XAFNFF) TFI, —CH,SPGg. N—PGg—4
YR=I=3—=AIAFI, 4= (PGg0) Ry, PGg—0
—XFI, 1= (PGg0O) TFI., 2— (PGg0) TFJ., PGy
—0CO (CH,) —. PGg—0CO (CH,) ,—. PGygN—n—
TJFI., —CON (Ri6a) (Ri6g) . —CH;—CON (R;4a)
(Rygg) « 8LV — (CH,) ,CON (Ryga) (Rigp) MHA
DELYFBRINSDD.

(b) RioBELUR o1& LT, BRINTWTHELIWC,
—Ce7IFI, C3—CeOTF7ILFI, £LIEC;—Cs>oO7
IWEILC, —C,7LFLTHIMN B LLIE

(c) R1oBLUR o 1F. ZNODEE T E2RRETE—RICKR
2T3~7BDOEBRAREMKL.

R &, BiES., £/41E—C (Ri1a) (Riy8) —THY.

Ri1aBELUR gl ML T, KFE. C,—CeT7ILFI, B
INTVWTHLWT Y =L, BEEIhTWTHBLWATOT) =,
BEREINTWTHLIWFY—ILC,—C,7IFI, BLUVBHEIH
TWTHELWATFOFPY—=IC,—C,7IFILHSHRBELYER
ey (N

R, B8LUR, & HIILT, KK PGo—O0—XFI, — (
CH,) ,COO—PG;,. — (CH,) ,COO—RES, B&U—
(CH,;) .CONH—RESHhLAZELYBIRIN,

RESIZEMHEEKAHETHY.
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nik, 0., 1, FLF2THY,

Reld. KR, BLUVTC,—CsT7ILFINLABELYBIRIN,

Risld. Ci—C,7ILFI, F/lE— (CH,) ,CON (R;;4
) (Ry;8) THY,

mig, O, 1, FLF2THY,

RisaB LR 6ald. HIZL T, KFE. FEEC,—CL.7ILFI
THHID, HDEWIER 1 6aBLUR 1 6plEEFNOLNEE L TWVWEBESR
BFE—RICR>T, 1 2FLEEROENOATORFEZZATL
THELWVWE4~BEREFEAKL.

Ri7aBLTR 7pld HMIZL T, KR, C1—C,T7IFITHD
N HEZWER 1 7ABLUR  1IEENONEE L TVWERERETFTE
—#EICR ST, 1 DFELIFEROBMOATORFESATVWTEL
W4 ~88RZWEL.

PG,l&. LT, Fmoc, Boc, Al loc, Cbz, T
eoc, BLCNYINAOATEFIANLRZELY BRI N,

PGgld, K&ZF, t—Bu., MJFI, X FRMNYFI, 73
CRYD, THPL 1 =—IhFYIFI, AFI, ITFIL. 7Y
BREINTVWTELIWT Y=, BEIRTWTELWT ) —ILC
1 —CLTILFIL, BEINTWTHLIWATOT)—IC,—C,7
WFEIL, BLUV2— (M) AFILDYIL) TFILOLRBELYER
ey (N

PGgld. K&, Fmoc, Boc, Al loc, Cbz, Teo
c. AMFIAILKRZN, t—Bu. MJFI. 73, BLURY
VILHHRBELYBRIN,

PGiold. t—Bu. NUFI. I3, RUTJL, XF), T
Fib. I, BEINTWTHLIWT Y =L, BEINWTWTEL
W7YU—ICi—C,7IFI, BEEIhTWTELIWATOT —
WC,—C,T7IFI, BLY (2— (M) AFILTYI) ITFILH
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[E53KIR5]

LRBELYZERING]
TRINZVABLLEB2DODT7 I/ BEENMEFINCBEEZST.
FERE1~30WIhd 1IRICEEHDFE,

HET I MeEWE., P )IVERIE ZRERTEMIE DS 2 &ICE
Y. BEZ2 ) IERIC K > TRRIREFTREQAREEZZERT I NMeEWD
NORRRET DEEEZET. ZREBEEI’REEBEINLT I MEYZE
BETDIHETH> T,

Z )R, P VIEEMELITEE S, RETFERIEFI & ZR
BT B EICL>TERET N,

SZMFET7 I NMMeeWiE, TE—M#&KX (1 1)

Rs

|

R X

R12 &5(1H

[,

R &, KRRF. PG, THY.

R BLUR & HIIL T, KK PG,o—O0—XFI. — (
CH,) ,.COO—PG,,. — (CH,) ,COO—RES, LU~
(CH,) ,CONH—RESHLAZELYBIRIN,

RESIZEMHEEKAHETHY.

nik, 0., 1, FLF2THY,

Reld. KR, BLUVTC —CsTIFINLABELYBIRIN,

Risld. Ci1—C,7IFI, Ffld— (CH,) ,CON (R4
) (Ri78) THY,

mig, O, 1, FLF2THY,

Ri7aBFUR7pld MILT, KR, C,—CLT7IFILTHS
N HEZWER 1 7ABLUR  1IEENONEE L TVWERERETFTE
—HEBICRS T 1 DELIBEROBNOATAORFTFEZATVWTE L
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W4 ~8EERZMMKL.

PG,l&d. Fmoc, Boc, Al loc, Cbz, Teoc., &
SURN)INAOTEFILLLAZELYBIRIN,

PGiold. t—Bu. PUFI. I3, RUDJ, AFI, T
Fib. I, BEINTWTHLIWT Y =L, BEINWTWTEL
W7YU—ICi—C,7IFI, BEEIhTWTELIWATOT —
WC,—C,T7IFI, BLY (2— (M) AFILTYI) ITFILH
LRBELYZERING]

TRIh, »D

RERT I NMeEWiE, SMRGRETELREEZVQGCEH 1D

O, Fik

[55°KI56] HET I MeEWE., P )IVERIE ZRERTEMIE DS 2 &ICE
Y, ZREET I MeEMEZEEERARSEN SREET 2REZ2T
. SEHEEKEABENRBIEINETI NMEWMEERET 5 HETH
27T,

Z2VILERNE. Y UNMEEMEIEB S, REFERIEFRIE 2R
BIBIEICL>TERIN,

SZMFET7 I NMMeeWiE, TE—M#&KX (1 1)

Re

|

R X

Riz Re2' (1)

=R

R, & KERF. FIEPG,THY.

Ri.BLUR . I MIIL T, KE. PGio—O0—XAFI., — (
CH,) ,.COO—PG,;o. — (CH,) ,COO—RES., 8&0—
(CH,) ,CONH—RESHLAZELYBIRIN,

RESIZEHEKAMETHY. I T, R, BLUR,; DR
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[553KIR7]

[53K1R8]
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{EH—HIE., — (CH,) ,COO—-RES, &F/kit— (CH,) ,
CONH—REST®HY,

RESIZEMHEEKAHETHY.

nik, 0., 1, FLF2THY,

Reld. KR, BLUVTC,—CsT7ILFINLABELYBIRIN,

Risld. Ci—C,7ILFI, F/lE— (CH,) ,CON (R;;a
) (Ri78) THY,

mig, O, 1, FLF2THY,

Ri7aBLTR 7pld HMIZL T, KR, C1—C,T7IFITHD
N HEZWER 1 7ABLUR  1IEENONEE L TVWERERETFTE
—#EICR ST, 1 DFELIFEROBMOATORFESATVWTEL
W4 ~88RZWEL.

PG,;i&., Fmoc, Boc, Al loc, Cbz, Teoc., &
SURN)INAOTEFILLLAZELYBIRIN,

PGiold. t—Bu. MUFI. I3, RUTJ, AFI, T
Fib. I, BEINTWTHLIWT Y =L, BEINWTWTEL
W7YU—ICi—C,7IFI, BEEIhTWTELIWATOT —
WC—=C,7IFI, BLU2— (M)XAFILIYI) ZFILHLDL
BBELYERING]

TRIND, Bk

PRIRETRERREEN, t —Bu, PUTZZIAFIL, 2— (k
DAFILYIW) —IFI, Boc, Teoc, Cbz, XrFTH
WRZJ. ThZEROESZL, 1 —IbF2IFI. X bFTH
DFI. BLTITIWDLRZBELYBIRING, BRKE1., LT
3~50WnWFnh 1 BICEEHDFE,

TYIEaMATRERT
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[553KIR9]

[55K1R10]

[55KIR11]

[, Raxs Raye BLURAzIE BILT, C,—C,7ILFI
FE7zZLTHY. Xk, —OTFf, —0C10;, Cl, Br
BET I DORBELYFERINDG]

THRIND, BRE1~700WTFnh 1 EICEEHDOHE,

SYEems, TMSOTF, TESOTF, TBSOTHF, T
| PSOTf, TBDPSOTf, TTMSOTf, TMSC I, T
MSBr., TMSOC I O;. 8LUTMS | iS5 28 L YRIRY

%, EBEKRIE8EEMDAE,

BA, HX (X#, XiZz—0T+f, —0CI10;, Cl, Br, &
S IORBELIYRIRING) TRINDS, BXKEI1I~700WT
nh 1 IRICEE DA E,

REFREmMERN,. TR (2) ~ (10)

o)
ORc Rg )J\
Ty

Rg =
~
N Rp (2) . Ry (3) .
OR,
R~ NRg Re_ _Ro
Ry N
R (4) . Rn RN (5) . Rr (6) .
Rua RUB
RUA\'
Ry
(7). Rv (g) .
O O
~nN N ~y o
H H (9) . B&U H (10)
[ 2,

RelXEBHES JILETHY., DDORMIEELRSVILETHZHD. H
W
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ReEREEFNOLIMFEE L TWIRIERETFHLVRBRTE—#E
ICR>T5~7EBEWEL.

Rpld 1 DFELIBEHO 7 v RRFTERINTVWTHLIWC  —
CL7INFITHBMN. BEREINTWTELIWAFLYTHY, 2
TRpABEINTWTHLIWXAFL U THBHEE. R2FZTEHL
TUTOR :

OR¢

RB = RB
\N RAN/

bre

TRINZLEMERE L.
& 3.

Rold 1 DFLIGEHOC , —CL,7ILFILTBRINAEDYILET
HY.

RuyldKZE, FEC,—CL,7ILFILTHY.

R IZKR, FLET1D2FLEEROT7YyRRFTEBRINTWT
HELWC, —CL7IFITHY,
4 .

(a-1) RUGBHVYILETHY. REC,—C,7ILIF>THY
. DMORuERLUE. BMILLT, KK FLIEC,—CL,7ILFILTH
5 H\

(a-2) RGEBHBRIVILETHY. Ryuld. KFKE. F4IEC,—C,7
WHFILTHY, DDORkERIBENLAEE L TWBRRRTFE—
BICR> TBRETASU5~8BBETMT % H\

(b-1) RUFEBEBIVIETHY. RlFC,—CL,T7IFILTHY,
MDORuERIE ML T, KK, FAEC,—CL7ILFILTHD
V)N

(b-2) RyGEBERIVYILETHY., RyldKkKE, F4EC,—C, 7
FILTHY, DORER FENLFFEELTWVWEIRRREF & —#



WO 2020/111238 213 PCT/JP2019/046805

ICR>TE~8BIRAEWKT 5\

(c-1) RyERuDIZENLMIEE L TWBREFERTFE—HICH > TE
RETEZEBLE5~TBREEM L. RIIKRKR, FLEC,—C, 7L
FILTHY., DDORUEC,—C,T7IFITHBH,

(c-2) RyERyDIENLMEE L TWBREFERTFE—HICH > TE
RETFTEEBU5~TBREEHML. DDORERLEZEALIESE
TWBRRRTE—HICR>TE~B8EREENT 2H\.

(d-1) REC = C,7ILFLTHY. DRy, Ru. BLURLIE
I LT KK, FEEC,—CL7ILFILTHBH.

(d-2) R,EC,—C,7ILFILTHY. Ryld. K&K, F/LIFC,—
C,7IFILTHY. MOREREZTNLSHEELTWIRERTF
E—HICR>TE~8BATKRT H.

(e-1) RFEC —C37IFIAIR=ZNTHY, PORu. Rk
BLUR IE, I LTKREK, FLEC,—CLT7ILFILTHBhH,
(e-2) R EC —C37IFIANLRIILTHY., Ruldk, KK, &
F2iEC L —CLPIFLTHY., PDORER EEFNLABEELTW
DREBERFE—HILAR>TE5~8BEETMRT 51\

(f-1) RGBT VINEFIFIC , —CL7IFILTHY., REE
BEINTWTELWI—C1—C,7IFILTI/THY., DDORy&
RUIE. BILL T, KK FLIEC,—C,7ILFILTHDH

(f-2) FER,EEBBRVIVINEFLIEC , —C,7ILFILTHY,
Ruld. K&, FLIEC,—CLT7LFILTHY., hDOR(ERLIEEN
LABEELTWRIREBERTE—HBICA>T, BERRTEEU5~88
BAFRL., Z5~8EBEBIk., C,—C,7ILFLICL>TERIN
TWTH &KL,
& 5,

Rn. Ry v 8&TURolE. ML LT, KFRFAIFC,—C,7ILF
WTHY,
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= 6 .
ReldBESYILETHY.

RolEEBHS YILE, FHIEC,—C,FILFILTHY, DRI
KE, B YIE, FHEEC,—CLTILFLTHED, HBWVIE
RoERRIFEFNOL/FEE L TWRERRETFE—HICR>TI1DF
X EBOBMOATORTFEEATVWTELVWS ~8 ERERES

70N
® 7 .

XIZBEESFLIRRERFTHY.

CITXNBEBEETHDHE. RIFEFEEET. Rys&Reld. %
NOMREELTVWERRETELUZEBRETFE—HICR > TEBRI N
TWTHIWEEDEEKREREEZFK L. BDDORys& R Eh
LG L TVWEARRFEFELVCEREFE—BICR>TEBRINT
WTHLWE BDFEHRERRETM L.

XHNRRREFTHDIHE., RuaBLUPRypld. BILLT, C,—-C
JTIVEILTHY., DDORRERERIZENSHIHEET DRERTF
E—BICR > TUTDEE :

ERR L.
& 8/,

Ryld, Ci—C,7LFILFELIEC;—Co7OF7LFILTHY,
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1213 DR -

(3-1) 3-(((OH-Z A L =-9-4 L) A NFZ)AINERZIL) (X FIV)
TI))A(FAFIVTI))4FFYTH U

(3-2) 3-((((H-7IAF L U=-9-4 L) A NFZ)AILKRZIL)(XFIV)
TI/))A(DAFIVTI))AFFXVTHVET) .

(3-3) 3-((((H-7IAF L =-9-4 L) A NFZ)AILKRZIL)(XFIV)
TI))A-(FAFIVTI))A4FFYTHVEE tert-TFIL,
(3-4) 3-((((H-7IF L =-9-4 L) A NFZ)AINKRZIL)(XFIV)
TI/))A(CAFIVT I/ )AFFXRYTHIVBRY I,

(3-5) 3-((tert-FT RF L AINKRZI)(XAFIV)T I /)4 (XA FIL
TI/))AFFYTH V.

(3-6) 3-((tert-FT RFLAINRZI)(AFIV)T I /)4 (P XFIL
TI/))4FXVTHVEET I,

(3-7) 3-((tert-F RFLAINRZI)(AFIV)T I /)4 (X FIL
TX/))4FFVTHUEE tert-T FIb.

(3-8) 3-((tert-F RF L AINKRZI)(AFIV)T I /)4 (X FIL
TI))AFFVTHVEBRVII,

(3-9) 3-((RVINWAFV)AIWRZIW)(AFILIT I/ )4-(JAF
WT 2 )-4-FFYTH VB

(3-10) 3-(((RYINAFV)AIWKRZI)(AFIL)T I/ )-4-(T £
FINTI))-4FXYTHVEET I,

(3-11) 3-(((RVIIWAFI)AIRZIW)(AFIV)T I J)-4-(T X
FIVT I/ )A4FFYTHIVEE tert-TFIL,

(3-12) 3-(((RVIIWAFV)AIRZIW)(AFIV)T I J)-4-(T X
FIVT I/ )-4-FFYTH VBRI,

(3-13) 3-(((FPUNAXI)AINKRZI)(AFIWV)T I /)4 (I AF
WT 2 )-4-FFYTH VB

(3-14) 3-(((FPUNAXI)AINRZIV)(AFIW)T I/ )-4-(JAF
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WT2))-4-FFVTHVEET) I,

(3-15) 3-(((FPUNAXI)AINKRZI)(AFIW)T I /)4 (T AF

WP/ )-4-FFYTHVEE tert-T FIb.

(3-16) 3-(((FUNAXI)AINRZIV)(AFIW)T I/ )-4-(JAF

WTFI))A-FFYTHI VBRI,

(3-17) 4-(IAFIT I/ )-3-(AFN(2-(FRYXFILYIIL)T b

FOOANKRZIV)T ) )A-FFYTH UL,

(3-18) 4-( XA FINTFT I/ )-3-(AFI(2-(FUXFITVI)T K

FOVANKRZWITI))-FFYTHIVEET ) I,

(3-19) 4-(AFINTFT I/ )-3-(AFI(2-(FYXFITVI)T K

FOV)ANRZIW)T I/ )-4FFYTHIVEE tert-TFIL,

(3-20) 4-(AFINT I/ )-3-(AFI(2-(FUXFILTVI)T K

FUVAWRZIW)T I ) -4-FFVTHY VBRI,

(2-1) 3-(((OH-ZIF L =-9-4 L) A N F ) AINERZIL) (X FIV)

TI))A-TFIRY J-4-F XY TH VL,

(2-2) 3-((((OH-ZIF L =-9-4 L) A NF ) AIERZIL) (X FIV)

TI))4-FIERY J-4-FXVTHVEET) I,

(2-3) 3-((((H-ZIF L =-9-4 L) A NFZ)AILERZIL) (X FIV)

TX))A-FIVRY) J-4-FFYTHYVEE tert-TFIL,

(2-4) 3-(((H-ZIF L =-9-4 L) A NF ) AINERZIL) (X FIV)

TI))A-FIERY J-4-FXYTH VBRI,

(2-5) 3-((tert-FT hF Y AINRZW)(XFIV)F I/ )-4-FIKY /
~4-F XV TH VB,

(2-6) 3-((tert-FT RFYANRZW)(XFIV)F I/ )-4-FIKY J
~A-F XY TH VT ) I,

(2-7) 3-((tert-FT hFYANRZW)(XFIV)F I J)-4-FIKRY J
“4-F XV TH U tert-TFIL,

(2-8) 3-((tert-FT hFYAINRZW)(XFIV)F I/ )-4-FIKRY J
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“A-F X TH VBRI,

(2-9) 3-(((RYTIAFI)ANWRZI)(AFIV)T I /)-4-FEILK
) ) -4-F XY TH VBB,

(2-10) 3-(((RYIWAFV)AIWKRZWI(AFIV)T X/ )-4-FEIR
) ) -4-F XY TH VBT I,

(2-11) 3-(((RY I WA FV)AIWKRZWI(AFIV) T X/ )-4-FEIR
) ) -4-F XY TH U tert-TFIL,

(2-12) 3-(((RY I WA FV)AIWKRZWI(AFIV) T X/ )-4-FEIKR
) ) -4-F XY TH VBRI,

(2-13) 3-(((FUNAFI)AILKRZIL)(AFIN)T I J)-4-FIKY
JA-F XY TH U,

(2-14) 3-(((FUNAFI)AILKRZIL)(AFIN)T I J)-4-FILKY
J-FxXVTHVEET ) I,

(2-15) 3-(((FUNAFI)AILKRZIL)(AFIN)T I J)-4-FIKY
/AT XYV THVEE tert-TFIL,

(2-16) 3-(((FUNAFI)AILKRZIL)(AFIN)T I J)-4-FIKY
Jb-FFXITHI VBRI,

(2-17) 3-(AFI(2-(F)AFILZYIIW)I R FI)ANKRZIV)T X
J)-4-FIIKRY J-4-F XY TH VBB,

(2-18) 3-(AFI(2-(MYAFIZVI)ZMFI)AIKRZIV)T I
I)A-FIVRY) J-4-FXVTHVET ) I,

(2-19) 3-(AFI(2-(RYAFILZVI)ZMEI)AIKRZIV)T I
J)A-FIRY J-A4-FFY THVEE tert-TFIL,

(2-20) 3-(AFI(2-(F)AFILZYIW)IMFI)ANKRZIV)T X
J)A-FIKRY) J-4-F XV THVEBRY D),

(4-1) 3-(AFINT I/ )-4-HFFV-4-(ERYIU-1-A4)V) TH Vg

(4-2) 7 3-(AFIVTI))-4-FFY-4-(EXRYIU-1-4))T
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57—k

(4-3) tert-TFI 3-(XAFILT I J))-4-FFY-4-(ER) I V-1-4
WYTH I T7— Nk,

(4-4) RYI 3-(AFIT I ) )-4-FFV-4-(ER) I V-1-1 )
785 T7— M,

(4-5) 3~ (XFINT I /)-4-FIKRY J-4-F XYV TH VEL,

(4-6) I 3-(AFITI/))-4-FINKRY J-4-FFYTH ) 7—
N

(4-7) tert-TFI 3-(AFITZX/)4-FIR) J-4-FFVTH/
77— b

(4-8) RYT 3-(AFIVT I /)-4-FINK) /) -4-FFVTH /)T
— bk,

(4-9) 4~(FAFINT I/ )3-(AFIT I/ )-4FF%VTHVE.
(4-10) 7Y &~(DAFIT I/ )3-(AFIVTI/)-4FFVTH
J 7=k

(4-11) tert-TFI 4= (FAFILNT I/ )-3-(AFILT I/ )-4-FF
VT I T—h,

(4-12) R D) - (PAFINT X /))3-(AFIVTI/))4FFYT
57—k

(1-1) 3=-(((OH-ZIF L =-9-4 L) A M F ) AILERZIL) (X FIV)
TI/))AFFY-4-(ERYIV-1-4)V)TH VB,

(1-2) 3-(((OH-ZIF L =-9-4 L) A NF ) AILERZIL) (X FIV)
TE))A-FFY-4-(ERYIU-1-4 L) THVET ) I,

(1-3) 3-(((OH-ZIF L =-9-4 L) A NF2)AILERZIL) (X FIV)
TI))AFFY-4-(ERYIU-1-4)JL)TH VB tert-TFIL.
(1-4) 3-(((OH-ZIF L =-9-4 L) A NF ) AINERZIL) (X FIV)
TI))AFFY-A4-(ERYIU-1-A V) THIVEERV I,

(1-5) 3-((tert-FT "RF L AINKRZI)(XFIV) T I/ )-4-FFV-4-(
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ERYIV-1-4I)L)TH VB,

(1-6) 3-((tert-FT "hF L AINRZI)(XAFIV)T I/ )-4-FFV-4-(
ERYIU-1-4I)THVET ) I,

(1-7) 3-((tert=-FT "R F L AINKRZI) (XA FIV) T I/ )-4-FFV-4-(
ERYITU-1-4IJL)TH VB tert-TFIL,

(1-8) 3-((tert-F "hF L AINRZI)(XAFIV)T I/ )-4-FFV-4-(
ERYIU-1-4IV)TH VBRI,

(1-9) 3-(((RVINWNAFV)AIWRZI)(AFIVIT I/ )4-FFV-
4-(ERY Tu-1-4 L) T4 VB,

(1-10) 3-(((RYIWAFLV)AIKRZI)(AFIV)T I/ )-4-FFY
“4-(ERYIU-1-A4 V) TH VBT ) I,

(1-11) 3-((RUY WA FI)ANKRZI)(AFIV)T I/ )-4-FFY
“4-(ERY I U-1-A ) TH VEE tert-TFIL,

(1-12) 3-(RUY WA FI)ANKRZIV)(AFIV)T I/ )-4-FFY
“4-(ERY I U-1-4 L) TH VRV I,

(1-13) 3-(((FUNAFI)AINRZW)(AFLV)T I/ )-4-FFV-4
-(BERYIo-1-4 L) TH VB,

(1-14) 3-(((FUNAFI)AINRZW)(AFNV)T I/ )-4-FFV-4
-(ERYTIV-1-4 ) THVET ) I,

(1-15) 3-(((FUNAFV)AINRZW)(AFLV)T I/ )-4-FFV-4
—(ERYTU-1-4I)V)TH VB tert-TFIL,

(1-16) 3-(((FUNAFI)AINRZW)(AFNV)T I/ )-4-FFV-4
-(ERYTIV-1-4 L) TH VRV I,

(1-17) 3=(AFI(2-(RYAFILZVIL)ZMFI)AIRZIV)T I
J)AFFY-4-(ERYIU-1-4)V) TH Vg,

(1-18) 3-(XFI((2-(MYAFIZVI)ZMFI)AILKRZIV)T I
I)A=FXY-4-(ERY I U-1-1 L) TH VEET Y L.

(1-19) 3-(XFI(2-(RYAFILZVIL)ZMFI)AILKRZIV)T I
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I)A4-FXY-4-(ERYTU-1-AIJ)TH VEE tert-TFI, BLV
(1-20) 3-(AFI(C-(FYAFILIZVILITZ R FI)AILKRZI)T I
I)A-FF-4-(ERY) I U-1-A4 L) TH VRV I,
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