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a7, PTARMRGEE AT DUR BN . ROAEE =3F . FRpr R pR i SE L FRH AN IR T IR L IR T 8L, 3Kk
B.OHOE, BUKAE CIOR2.2.1188E) . W22 5. SNk,

BRAESAIE, KRB SRR BBl TEd R TS a2 E T REER), SRR MEH) MR T
DU & IR ek JR 2R ], Bl R 1 a3 EA R T EFEEO). 2N T(S). B (P, H(Si). #(Ge).
FAD. BB, BAAMAR FEETFEGII: -O-. -S-. N=. =0. =S. -P(=0)-. -P(=0)-. -P(=0)O-. -
P(=0),0-. -C(=0)0-. -C(=0) -. -C(=S)-. -S(=0) . -S(=0%-, PAEAFGEHLEEARHI-C(=0)N(H)-. -N(H)-.
-C(=NH)-. -S(=0):N(H)-E{-S(=0)N(H)-. fRiEH, RifF R R TERETHIENE 6 2 E TR
RIEFIRE R, BER.

AR R R E R SRR, e B H kIR TR 2D — AR R T, HERE PRI EA 1
4R ERE 1 E 10 AR, BB EAREN 1 E 6 M, RINEN 1 E 3 A, HhRE Rk
S. OMIN RETF, MMILEE 1A~ 24803 A KRR EFEE g E b, RIEFEEh b
el o ZJEFEIR R BV DA TR 0T A A B, B RR RIS T 7 H AR o A B s il v
PR R IR PRI R i . R, Bk (alkyl sulfide)ds, ERGHEEI. M. mEE; B
EBENE, CreEREHE Civ Con Civ Can Cs AT Co B KRS, N Cre ki3, Crobifife. Ciehi®
&

ARAT AR R 8 58 AN I BGR A MR (HARR BRI A5 18D H BT LRLRIR. #F

W HHEUES FEEMAES . BIEFAER, ZAMAEENEA | 23 Mk am. & A,
il REA/ERINR AR IR (fRIE 1 B2 ANRIETF) I3 E 20 0. 3 E IS e, 3 £ 12 uHE 3 £ 10
W@l 3 5. 476 576 6 6 70, 8 76 9suE 107D, 4 & 8 JuHh. 5 & 8 uIE 5 & 6 . It
R HER B M L0 AR (EA R T A Lk e USRI R, EMRmEL . MR kedt, N-FI L L gk
TAME I . DRUEIE . DRMEIE . UM REIE . 4H-MEREE . ML, BRCROMRIL . JOSmEmy L,

RGN RIBAT Z WA RE T (FRIRRT WS, SR MEMKZ I 245, W
RIAFIZRIR . FRAE A Taa, FTRIREN S 22070, fRiER 6 2 1470, BHhiE A9 & 14 6. UBHAR
IR, ZEHF AL IR FIEE N, O S(O). PO) (HFin ko, 152 HIZEF (k1
B2 ANRIET), HRWEFARET.

RIEAEH IR B B AR T (FRIEET) R Smaaem . RIESHER,
FTiR BRI IR 5 % 20 76, PRIEH 6 2 14 56, HEARIEH 9 & 14 Jt. RIEH S mHLHE R F i E
FIRIR B AL o N BBRER TR . SRR B IR ER e B, AR BRI R Ge B A OUR I be e, SR IE N 4 T

1%
/4 TG\ 4 I6/5 TG 4 I0/6 TG 5 IG/S5 JLEL 5 JU/6 JUEEE A b Ak . ﬂ%%i%%ﬁ@ﬂkﬁﬁﬁ%ﬂ‘réim@%% .

OG%“ \ QGE‘ 1 Q_E_ o

ARG REIAGIE IR P I — MR T GRIRR 1) MR EWMKZIN, HEZ b — P
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ZAMETIEE Ny Oy S(O)sn PO), (FHn B0, 1802) KWERET ik 1 82 M RET), HEHER
TR T . BRIEREER, FRREARRERERN S £ 20T, kN6 = 148, FMEN6E 10T, B
IR G IR R A T A H H IR AR IR 7 G BB 0 . B R IABUZ IR AR IR, (kA B e A BOUUIE
P, HERIEY 4 J6/4 TGy 4 J6/5 TG 4 T0/6 TG S T0/5 TRBL S T0/6 TUELMRARIT . WRIRIN LT R PR 1 S

@Eﬁ?'?){ HN\jCNH QC(% \3@% %NH£

ARAEHH RIS ZAE A B R F R 58 2R B0 AMEM I 2 R 50, SRR 4
o BAESIETRAR, FTREAJY 5~20 JuEl 5~14 76, & 6~14 o, FALIE 6~10 Jo. R4 4 B 7T LA
YRR =30, UIREE IR, AR =3, BRGNS . SRR, 23—
ZARETEE Ny Oy S(O)s PO), (Hin A0, 18 2) BIZE T (Bk 1 802 MRIET), HAWET
NBRIET

ARAB I LTH RIR T WM PSR R R T HRER . BRIEAFiR, SZENGEEEFITE 1R
3L H Ny O S(O)ns PO)e (Hidhn o, 1802) WIRET ik 1 82 MR ET) B3R, BRIk
AETER, PR EE T URRIN, WA =, BIERAERR, FTRAIGEERT LRI, 183,
WA ERH . BRAEA AR, FTREHGEARREART 3 2 20 T, 3 & 12 53, 3 23 uHEHE 5
Z 8 JuHh. 3 JUHIAEEE IS AHEE AR TR Se s i L ks, R O Leds, 4 oMb nEE
BRI M S ) GRS (E AR -TRY T e s, WET B, METIE, 5 Judedbe 51 SE ) L HE(H AR PR T DY S0k iR
Fe. DUEMEM L, bl . SRR | WML | SRmEme R | MEMR G | BRI USRI,
6 TLARINGEE M SE O AR R T IRGE S PUSUNEm L, DS G EL . ML, DRERE, 1 4-MERR LT
14- 5N . AR IRIE . 1,3- T MEERIREY 1,4- HEREIE, 7 OB A0 SE i RS (B ARER T R e R P
ek, SURMBRGRE. B BEbn . Rk N AR 5 86 MR FHIRI A bk,

REFHHZIRA ALY o H PR RO RRAR M G2 RN EAREL . RIEAFIER, 55
AT 6-20 MEIFEF, 6-14 MRIEFE 6-12 MIET . F5 R ERR IS MR R PR T 2R 253,
BN 1,2,3 4- D0 4025% .

RiBRFHERIERAREZ MR, HPEEEL—NEA N, Ov SO PO), (HHn A0, 13K
2) BHET, HAHEFAC, HHAFRL—NEER. BRIEAGHR, R ETURBI, W
W =3, e ATRR, iR En U A RA 5 £ 8 i, S 6~20 186 & 144, SLHEZ
6 & 10 MREFHIZ M ER . 205 P AEPRE SO RSN RT e SR, WRIE ., MEmy e DR EL
DML MEMREE. bt mEmEdl. MEMRIR. L. FrEmEE. DUMREL. =ML, ZWRRE ZRIFEMm
Feo P WINEE . RIS,

ARABRIT B AR LT RTR A S VDB 2R T 45 2 LGS BOM BR P 505 R Pm AR DR I — A a2
ANRERR, HAHE:

() R BRI, RE R R

(i) BARPIREPRIRG, B %0 sl R IR 1R

REIEITAMEEIRGQ) WITASCPFTR R ER . IRERERE, () AR SR ETE RS T
AR S . OB AS A — R R R, BRGE) TR BRIE IR AR A PR R R . v R R RS )
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—FPELE PR RAE M A A ST R . MR EIT B E A A G FIEIGR T2 61 %
TRAS B H P E M 452577 sURL KRR VAT I Ll M B R T 2%, B AT B AT Pk AR s B R A AR
P H B 5 R ENR AR AT NS E .

AABZG 2 E AT AT A L &8 . MPRE. AR/ S, AT AT S B S BT
Bz, EHT 5 ARG L R, A2 st RIBE . a8 S N BUH & A B E I
RAE, AR /RS LEARFR .

YENZG ETiesz i, flin, fTLURKEEE. . SHEVBIEZRNE. SEIREERNE. 5
AR AL St M a4

ARAEZA G R e —FELE MR AT L A WIEH 3h 5 255 T2 SR R &9 299
HEYIH B R2AFT XGRS TR EY.

ARG 252 Bl ez iRl 2P AT BRI ER, T HASH T E S s 1 &
MEREROTR LA R . A3E SRR A SIS RN R BENH, BN KA Y. i, AR PER/ K a] K G 3R
HU SRR AR BARR . . . KA.

WIEEYE (comprise) “BUEE (comprise) e H I TN comprises BY comprising W B f# AT
A AR MR E S B AR EA R T,

FRAESSAMRERIGEH], 5 M B EORIE R EEORE, I HEERE RS RBARE . FRIEDIMRI0 ],
A WERLE— A — M E g B b — A B B M. BRAES AN, A B A e .

A AFEINEPIAT LLAEFER E M U BOL R S B . AR AR A X R/ EY, AFEIA
RAFHE . ()-FEG-STBR . R)-FIS)- WA, FEXTBRAE. (D)-RM. O)-Fk, KHEMNHERR
YRR EY), HIUT B S AREEE R E SRR &40, T XERSMAE T A LIV
o GERESEHURIE TR AR AR S AMOA I FR R IR . BT IR B AR DL EAN TR &9, BREEERAF T
T .

BRAEFF U, (DY B (Y RARANE, (LY BE ()RR ATE, © (DL) "B ()RR INEE.

BAE AU, HBREgi () MRBELE () RRASRF ORISR R, BB
i (7)) MEREERE () R Ed LI ARxT R,

AT DU T 1 G sl T 1 R Bl HA B A R )48 S M (O (R)-FH(S)- AR LK. D AT L S 4.
WREERRAFF AW — MR, 7T LR AT & el BF FHBFIATEE A RGl%, H
HoR P JEXT IR & Y505, JF BARBDER BIZIT R SE i B o i d . B0%, S5 -rrh & it
HREH (nEE SN ERE (ke B, HE SRR EREEOY AR MR AR Y, SR
T I AR i A K0 00 R AT AR U R A RS SRR RIS B AR B . A, XS R A iR AN R
o R R AR ) o B R I (R Y TR (S R A T A E AT, IR S A AT AR AR
it (Bl REIE IR D .

FROFEEFES AT LA R, H—ASREA R TR T 2R 280N A T B A PiE T K
DL 7 BB E RN R T B RN AR C AR AT EN . TG SIAR AT GE N R 2R i S
FEL B &R B B B BUREEAI R, e 21, SH, IC. BCL e, PN, BN,
50, 0. 180, FIP. P 8§, ISF, 1B ]I 6CL 5,

FERf R AR AT AY) (I 3H & C Frid R0 Ee) /] T & YR/ sR R M 4L 4010 40 i
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Hro gl (RISHD Afk-14 (REMC) [RALER 32411 25 Tl g A el A e 2 e ARG Y T f 7 R Rl 4r
&, W PO, BN UC M ISF AT IR FT AT IET R A PET)BE S LA E SR LA . il H R LB S
ATET R SCHJ7 R0 /E St AR L L FRURR @ik Rz ARt il A R AR 22 [F 7 AR i i)
Kl & F Az R bRd A AT LA

Ak, HRERA R G (B 2H 80 D)) HUARAT DA FE B iy 5 i AR AR e 1 7 A R 97 R A
s i) s g 2 A R KA S /R oK), I BRI R B T R el R & U i, o A m] L2 &
SrEE A, W IR B A E R RS —ARIUR, e BT B LT A S A
£ BIHEL (-CH3) FERMRERIA-CD;,

KATFRIFEE Y] DAL B i 8T SR, I BT A R N S5 T ARATTRTERE A . RiE
“ B AR SR A B B A AR A 8 T4 K e 22 B R RN R Be R U S5 A me A lin, BT BLR A AR
(WFRN 7 i%Fe R R A QFEMmR FiTemaAR, WpR- W Lvik- kst TR0
PR BARSEGIR] DL KRS 2, A BT Al A AU .

KT E D] B A AT &) 518 | 5% E a5 i BHE 6 T 2%

ST AR AT E DAY E a2 i SR B A S R IR T AR EA R T H k. RE.
AN, BB B2 AL TN, BT, 5N,

KT AN &P e] LR A SR T JE Fni A G, s MIREE . WA, fRDE . il
KA FIE BAE. AL, BETEES.

ARICATFRTRE (D A EIRETA 4 TIikH, BRAZMAIEA 0.001 F 2000mg/kg A, LI
BT AR

ARONTFE A0 DRI AR USR03 B s i 2 P& Ok w5, AR TSI 28 0 BAR S Ty
N HEHBWEERITIERIEEE BT B S 7 0L MR SRR BN R B i &5 [ 2 40750, ik
(5t 77 A (EAN R T A 2 F (1 S b 51«

KT BRI 7 A5 I B R AR & TE R TR TP s i), BTk VR 2R & T A A TT A 22840
Hpr RO FIRR . N TSRER AT &Y, A FHFERGIECR A 5 78 OF sei 7 S Hal EXr &
FE BRECH S N RLAR AT IS X B0k A

AR G B AR — N EE B R R RN E R (AL TR R SR
3, #ll, PIE% Greene's Protective Groups in Organic Synthesis (4th Ed). Hoboken, New Jersey: John Wiley
& Sons, Inc., A NH 5| HE TG 25 SRR L HNR ST

RN THERA AT EE, PSRRI L R LR EREFIH T O E 1 AR 7E LA 1 5T
AR o R R R EAT AT BT AR LTI R HR . A o0 T 1K 865 1 1) H A R A B e
B RN AR R R T HEE v BIEE, BRI T R £ SR 1) H R 2 S0 R N 21
IEMMERIAIN. TTH, EARAEZ, A 8 d iV AR 51 F ARG 106 T 1% ROV R A Ak )
AFHE R EB 2 BT
A ATFEFRF BT 4w 5]«

DCM REZFH ki PERZEAihiE; THF fCRIUERI; EA AR LR 4ME: EDCIAUK 1-28- (3-
TR B TR ERREL . HOBe AU 1- ¥R 0 =2t DMF UK NN-" B TEA fR
K= m-CPBA RGO EIK TR Pd(dppf)Cly UK [1,1-X( —HR IR 8] — & (L4l; DBU &
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L8-ZHAWIN (54,00 -7-+—WMi; DMAP {U5E 4-— Ha(BLntie .
BT =

G FERT I, HE— 20 F SEREGSR BR AR AT, (HAE LG H SRR B ATV R . X AR H AR N 7
ME, EARBEARAFREMHAEERERT, S0 A & B A ST 7 7 AT & Fh A8 40 AN ek 2 2 1 2 W,
M. ARAFFERNAERAETER, LHEPAIREH.

AANTFERIEE P T LI IS S 41 A Sl & 7 A 1R 2, GRHEARIRT R R B ok R AIE L2
28 RO MALEYI T L@ MS 8L HNMR SR HEMRING B . RO &Yt mT Dod A [F sk
Rge I EM BI4h
SRR 1A 1 &

2, YSZ%J g; Y O

N N

OZ/< Ak [¢] —_— [@)
f N " Sy
N /NJ /NJ

BB B 1-c B &

BALEW 1-a (35mg). LAY 1-b (22mg). EDCI (23mg). HOBt (17mg). = Z % (25mg) 1 DMF
CmL) MAZRNEY, SRHEFER. SR TE, AR CERMER &Sk m R, KA
LR, GIFANAE, AR, T, JiE. BURKYES somg (hEW 1-c, K&
Afh EHREHT 5. ESI-MS: m/z =679.44 [M+H]".

BB WEY 1 B %

WA 1c (S0mg) AR &AW K (emL) MMIHEA, HERE, ZEBHN=/RIE (2mL),
B, WEBRERN, MR NSE4, K, B TEA T pH % 8 /247, 70, KA DCM 280, &3FF
MUAH, T 8. R4S, SRS BEE] 23mg (L&) 1. ESI-MS: m/z =579.28 [M+H]".

'H-NMR (DMSO-do):0n 1.24~1.84 (11H, m ), 1.90 (6H, m), 2.28~2.46 (3H, m), 3.13~3.53 (6H, m), 3.74 (1H,
m), 3.94~3.84 (4H, m), 4.21~4.16 (1H, m), 4.41 (1H, m), 7.06 (1H, m,), 7.23~7.31 (2H, m), 7.67~7.74 (1H, m),
8.26~8.28 (1H, m).

SHER) 2: AW 2 &

o N LWH o N/
Boc
Y N H N H
XL O, O xS . |
N N N
OZ/A\N e A F&"/\N
N =/ N

2-c 2

|

BB LB 2-c FIHI%E
S0 1 PALEYD 1-c RIF&E T, BILED 1-b S idb &9 2-b, B31MLEY 2-c. ESI-MS: m/z
= 677.47 [M+H]".
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BB, B2 MdlE

SHSIHEH 1 TS 1-d I3, BEY 1-c BeBAL B 2-c, BEILEY 2. ESI-MS: m/z =
577.30 [M+H]*.

'H-NMR (CDCl:):64 1.08~1.90(11H, m ) 1.99 (6H, m), 2.38~2.45 (2H, m), 2.92 (1H, d, J=17.81 Hz), 3.17~4.10
(12H, m), 4.66 (1H, m), 4.91 (1H, s), 5.01 (1H, d, J=11.75 Hz), 6.74 (1H, m), 7.02~6.99 (2H, m), 7.84 (LH, m), 8.41
(1H, d, J=5.30 Hz).

SHER) 346 3 IS

" N ?oc
N
2/_\\1\1 Br Br Br %7
Br ng FGO F@—o F@O al N Br
FGOH - %WN . g/j\N,é — 2—< sal N
N=" N="

3-a 3-¢ 3-d

AaH
o) N/ H
N ZJH
) Boc B Y%% °
= N D0C N H
N N
HO-B. N N
OH - /
3-h
N 2b o, |
o o) -
—_— N\ o}
F N F A F [N
/ _J / JN = F I N
- = =
3

3 3k 3

B

BBR—: WEW 3-c K&

¥ 3-a (1000mg). 3-b(832mg). Cs>COs(3.42mg)Fl DMF (10mL)JIAZE 25mL NI, 100°CHtHE N
72h. BRERG FEAR N A, RNV PE, F DMF Seidett, &3R8, BEREENT (PE:EA=4:D) 4ifk,
45713 800mg th &) 3-c. ESI-MS: m/z =268.84 [M+H]".

BB WA 3-d K&

] S SO IO 3-¢ (800mg) A DCM (10mL), 7K A m-CPBA (1.54g), W= RN 24h, &
SRL5EAR, NI NaHSO3 AT NaHCO; IS F: 70w, ANUAA NaHCO; IS, AVAET
8, YRR E T 422mg b 590 3-d. ESI-MS: m/z =284.90 [M+H]".

BBR=: WEY 3-¢ K%

VK¥B T H) EN (225mg) ) CHCL; (10mL)E&E W A I POCL (341mg), KB T HBIEA WA 3-d (422mg)H]
CHCL (SmLyi& T, Wik, 65 CHEHESA 4h, ZRIRK N TEA, 12N A NaHCOs Il pH & 7-8, &
. AYHEFIAEEREEYT (PE:EA=4:1) 2ift, 3 180mg L&) 3-e. ESI-MS: m/z =302.93 [M+H]".
BRI EY 3-g HIH&

[ SmL S NI 3-e (180mg). 3-f (134mg). Na,COs (126mg)F1 ZJE(10mL), ZEMEE 12h, Ex
NoE4s, NS E, MERIRGEE T 100mg L&Y 3-g. ESI-MS: m/z =493.13 [M+H]*.

HBRE: WEW 3-i KH&

] N IO 3-g (100mg). 3-h (33mg). Pd(dppfH)Cla(15mg). KoCOs(56mg) « 1,4- "5 AH (SmL)F
H,O (ImL), N2 R4, 80°CHiHE 7h, ERMFTEAE, RMNBIKM LR AER, 77, A VAR HER A Z
(PE:EA=2:1) 4ift, 73 100mg L& 3-i. BESI-MS: m/z = 532.27[M+H]".
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HBA: WED 3-j Ml%

¥ 3-1 (100m) I & H DCM (6mL)F S SRR 8, SR8 CFsCOOH (2mL), #ke, =iiH:
RN, ZRRTEAT, MK, F TEA W75 pH £ 8 24, 4. /KA DCM f2EHL, G360, TBaLaE
REE TR, A 60mg /L&) 3-j. ESI-MS: m/z =432.25[M+H]".

FBA: WEY 3-k k&

S ST 1 FACEY 1-c MGl LAY 1-a BRI & 345, LB 1-b Briib 549 2-b,
BELEY) 3-k. ESI-MS: m/z =681.41 [M+H]",

FBI\: B3 MH%

BH SR 1 A 1-d SIS 5E, BRS¢ k& 3-k, BELEY) 3. ESI-MS: m/z
=581.42 [M+H]*. 'H-NMR (CDCls):8u 8.45 (1H, dd, J=1.40, 4.70 Hz,), 8.28~8.30 (3H, m), 7.68 (1H, s), 7.37 (1H,
dd, I=1.50), 7.12~7.15 (2H, m), 7.01~7.07 (2H, m), 3.78~3.90 (6H,m), 3.47 (1H, m), 3.23~3.33 (2H, m), 2.97 (11,
d, J=18.26 Hz), 2.51 (1H, s), 2.44 (1H, dd, J=1.70, 18.11 Hz), 1.66~2.06 (10H, m, ), 1.07 (2H, s), 0.83 (2H, m).
SEHER) 4B 4 )%

Boc H
N

Boc
N N
!\l_
}“9 N= N=
B + — >7N / _— >7N Z
oo Br N N N
o o
ﬁ_% /©/ \(gN \ﬁN \(KN
F N/) N/) N/)
4-a 3-qg

4-c

0
F F
4b

Boc
\- “H Boc, H H
o) o )
H
H
OH NI
- gg
N= - N=
—_— 1 t
>*N P >7N VY
N N
(¢]
8
F N F N
4

4-d

HB,—: WEW 4-b IH)%

ZHSLEH] 3 R &Y 3-i Wkl i, B &Y 3-h BRI &4 4-a, BEIL S 4-b. ESI-MS: m/z
=523.3 [M+H]".
BB WEY 4-c HIE

S Ip] 3 AW 3 MR & T, BIEY) 31 Bk &Y 4-b, BEULEY) 4-c.
HBR=: EW 4-d FIH%

SIS 1 AW 1-c BIHRI& T, BBy 1-a RLEY) 4-¢c, RALEY) 1-b Bkt &4 2-b,
HEMED 4-d.
HIRIY: B4 HIH&

S SREM] 1 R LAY 1-d skl & 73, B aW 1-c ik 59 4-d, BELAEY) 4. ESI-MS: m/z =
5§72.28 [M+H]*. 'H-NMR (DMSO-dq) :31 7.41~7.47 (3H, m), 6.89 (1M, s), 6.77 (111, d), 6.49 (111, dt, I=3.03),
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6.42 (1H, dd, J=3.08), 6.32 (1H, dd, J=4.50), 5.48 (1H, d, J=1.70 Hz), 3.72 (1H, s), 3.60 (1H, m,), 3.07~3.11 (4H,
m), 2.60~2.94 (411, m,), 2.03 (1M, d, J=18.16 Hz), 1.90 (1M, s), 1.79 (1H, d, J=17.91 Hz, ), 1.29 (11, m), 1.04 (2H,
t, J=4.88 H), 0.98 (21, t, I=5.43 Hz), 0.91 (4H,m), 0.58 (611, d, J=6.60 Hz).

SLHER) S ALEWD S B &

{9}9%& s

5-f 5

BBR—: WEWS-c HIH&

B EY 5-a (200mg). LAY 5-b (91mg). EDCI (368mg). HOBt (259mg). =ZJ% (258mg) Fl
DMF 3mL) MMAZEKRIET, SiEMHER. SNERNE4e, A 2B ZEEMEA & SRS, K
BRI OEEZER, &HA VAR, AYUERMAa KR, T JuE, BURKSEA 121mg F1ia{4 5-
¢. ESI-MS: m/z=210.05 [M+H]".

PB: B 5-e B &

B EAR 5-¢ (100mg). L5 5-d (184mg). BB (58mg). ZIHNER (1) BEREE (313mg)
M DMF (3mL) MAZRMNHA, N, B, FHEE 120°CHEE 20h. W= RN a4, B ERALE
40mg F1[A] 4K S-e. ESI-MS: m/z = 512.27 [M+H]".

HPR= WEY St %

FHAR 5-e (40mg). =AM (ImL) AL GmL) AR KEHRY, FREH 1h, KUz
R FEAS, I NaHCOs KW pH 29k, #itdk, 27, AVARRERSE, 13 40mg A 5-f. ESI-MS:
m/z =412.25 [M+H]*.

HBRIN: WEY S-g K%

W R EMK 5-f (40mg). HFIAIME 2-b (26mg). EDCI (28mg). HOBt (20mg). =ZJi (20mg) 1 DMF
(3mL) MAZ RN, SRR 2R, AL CEEFEFI SRR 0, /KA A
LR CEERER, &AM, AV SRMERR, T, 3. WUERSA So0mg A4 5-g. ESI-
MS: m/z = 661.44 [M+H]".

HBRA: WEYS &
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KRl 5-g (40mg). =AM (ImD) AZEFL GmL) WMAZRMNEP, =B th, A
[ GEA, BEEE, L ANAEREUEIRGE, SRR ENTAME B8 10mg 5 5. ESI-MS: m/z=561.28
[M+H]".

'H-NMR (CDCl3) :8y 1.21 ~2.05(13H), 2.43 (1H, dd, J=1.58, 18.15Hz), 2.50 (1H, ), 2.96 (1H, d, ]=18.11 Hz),
3.27~3.38 (4H), 3.48 (1H, m), 3.56 (2H, t, J=6.88 Hz), 3.81 (1H, s), 3.89 (1H, m), 3.98~4.02 (4H), 6.79 (1H, dd,
1=4.01, 8.86 Hz), 7.03~7.09(2H), 7.84 (1H, s), 8.39 (3H).

SR 6~7
SIS 5 LAY S B %07 AL E Y 5-b kT R R KERML S, B3 B Frba 6 A

7.

st | REMEEY | tWETD 6~7 458 ESI-MS:  m/z | 'H-NMR
[M+H]*

6 N o [56327 'H NMR (500MHz CDCl3) &5 8.40

N o (1H, m), 7.83 (1H, m), 7.03 (1H, m),

T 6.82 (1H, m), 6.70 (1H, m), 5.05 (1H,

5),4.95 (1H, 5), 4.75 (1H, 5), 3.98 (6H,

Y gg m), 3.47 (1H, m), 3.33 (2H, m), 2.95

AN N (3H,s), 2.73 (1H, 5),2.51 (1H, 5), 2.43

OTKN (1H, d, T = 18.0), 2.51 (1H, m), 2.45
L. (1H, d, J = 18.1), 2.04 (1H, m), 1.93

(1H, m), 1.83 (3H, m), 1.68 (3H, m),
1.16 (6H, d, J = 6.6).

7 0™ et 57731

Kl 8:AL G 8 B %

Boc
| H
Boc H N-(—s
N o
% % - .
. 2.b
Br N

R X

3-g 8-a
PB—: B 8-a %%

ek 3-g (120mg). =W AER (ImL) FZEFEE Gmb) AR KNIEF, SEHEE 1h, 05
R FEA, I NaHCOs 7KIEHRE pH 2=k, $itdE, 9, GVUHBUERSE, 15 100mg A4 8-a.
HTR=: WEY 8-b Bk &

W E K 8-a (100mg). FHAIE 2-b (68mg). EDCI (52mg). HOBt (73mg). =2 (76mg)
DMF (8mL) MIAZRMNHiH, ZFERBHER. 2R RNTELE, MACE OB AT K 2
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KA 28 Z B30, &AL, FHERM Kt T8 ik wER%EE 8omg Ak
8-b.
FE=: ALEY 8 MHl%

KAl ik 8-b (80mg)\ ZHOE (mL) & F4 GmL) AR KM, ZERHE 1h, g
PSR4, B . AR RS, SRR R4 48 30mg LAY 8. ESI-MS: m/z
=542.10 [M+H]".

TH-NMR (CDCls) 81 1.59~1.98 (8H, m, J=7.50 Hz), 2.40 (1H, d, J=17.91 Hz), 2.44 (1H, s), 2.91 (1H, d,
J=17.91 Hz), 3.32 (1H, m), 3.42 (1H, m), 3.48 (1H, m), 3.67 (1H, m), 3.85 (1H, m), 4.06 (4H, s), 4.66 (1H, s), 4.91
(1H, s), 5.00 (1H, s), 6.86 (1H, dd, ]=4.78, 8.98 Hz), 7.03 (1H, m, J=4.84 Hz), 7.40 (1H, dd, J=2.88, 7.53 Hz), 7.69
(1M, s), 8.40 (1T, ).

SEHER) 9:4LEH 9 B %

Ay ARy
o Nl/*N 0
H = H
N N
Sl f
HO “OH N \N
Br N
o]
|
F
8
o] S IR G4 8 (54mg). 9-a(12mg). Pd(dppfH)Cly(7Tmg). KCO3(27mg). 1,4- % NI (5mL)H
H.O(ImL), Ny &%, 80°CHiF: 7h, G BIFR RN T4, RMNFIAMZIRZEE, i, AVHREERAE
WD BE A 23mg (L &9 9. ESI-MS: m/z =542.21 [M+H]".
'H-NMR (CDCl3)6x 1.74~2.11 (8H, m), 2.52 (1H, d, J=18.31 Hz), 2.57 (1H, s), 2.97 (1H, d, J=18.41 Hz), 3.34 (2H,
m), 3.54 (1H, m), 3.93 (1H, s), 4.02~4.23 (5H, m), 4.77 (1H, s), 5.02 (1H, ), 5.11 (1H, ), 7.20 (1H, dd, J=4.30, 8.70
Hz), 7.24~7.32 (2H, m), 7.61 (1H. m), 8.40 (1H, s), 8.97 (2H, ), 9.27 (1H, s), 10.84 (1H, m).

SLhtf) 10~23
S SNH] 9 LGP 9 I 26 T7 1% AL B 9-a B N R PRI ERML &4, B 2] H b 59 10~23.

SRR | RRME A | (LA 10~23 455 ESI-MS: 'H-NMR
m/z [M+H]*
10 WE 555.31
N 0
P
N H
Ho P oH
N~ ™~
l P4
N
(o]
®
F N/J
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11

555.27

'H NMR (500MHz DMSO-ds) ou 8.47
(1H, dd, J=4.8, 1.6), 8.21 (1H, 5), 7.70
(1H, s), 7.65 (1H, dd, J=17.7, 1.6), 7.30
(3H, m), 7.13 (1H, m), 5.10 (1H, s),
4.87(1H, s), 4.39 (1H, s), 3.74 (4H, m),
3.58 (1H, m), 3.50 (1H, m), 3.42 (1H,
m), 3.31 (2H, m), 2.68 (1H, m), 2.56
(1H, brs), 2.41 (1H, m), 2.34 (3H, s),
1.88 (1H, m), 1.70 (4H, m), 1.54 (3H,
m).

12

541.29

'H NMR (500MIz DMSO-ds) o 8.76
(11, d, 7= 1.8), 8.59 (11, dd, J = 4.6,
1.1), 8.25 (11, m), 7.99 (1H, m), 7.73
(11, s), 7.48 (2H, m), 7.30 (11, td, J =
8.8, 3.1), 7.10 (1H, dd, J = 9.1, 4.8),
5.06 (1H, s), 4.85 (10, s), 4.33 (1H, s),
3.84 (4H, m), 3.59 (1H, m), 3.38 (4H,
m), 2.66 (1H, m), 2.51 (1H, m), 2.38
(11, m), 1.85 (1H, m), 1.75 (4H, m),
1.53 (3, m).

13

544.22

'H NMR (500MHz CDCls) &y 8.30
(1H,m), 7.75 (1H, 5), 7.52 (1H, 5), 7.15
(2H,m), 6.95 (1H, dd, J= 8.9, 4.5), 6.24
(1H, m), 5.06 (1H, s), 4.96 (1H, s), 4.78
(1H, s), 3.82 (9H, m), 3.71 (1H, m),
3.47 (10, m), 3.29 (2H, m), 2.97 (1H, d,
7= 18.0),2.51 (1H, s), 2.45 (1H, d, J =
18.0), 2.07 (1H, m), 1.91 (1H, m), 1.73
(6H, m).

14

571.21

TH-NMR(CDCl3)dy 1.61~1.91(8H),
2.37~2.41 (2H), 2.88 (1H, d, J=17.61
Hz), 3.25~3.82 (5H, m), 3.90(4H, m),
3.97(3H, s), 4.58 (1H, m), 4.89 (1H, s),
4.99 (1H, s), 6.80 (1H, d, J=8.55 Hz),
6.90 (1H, dd, J=4.55, 8.80 Hz), 7.05
(1H, m), 7.14 (1H, dd, J=2.65, 8.55
Hz), 7.67~7.68 (2H), 8.28 (1H, d,
J=1.40 Hz), 8.33 (1H, s).

15

54431

'H NMR (500MHz CDCL3) 8n 8.41
(1H, s), 8.30 (2H, s), 7.83 (1H, 8), 7.75
(2H, m), 7.28 (1H, m), 6.88 (1H, m),
6.72 (1H, dd, J =9.0, 5.0), 5.03 (1H, s),
4.94 (1H, s), 4.76 (1H, s), 3.95 (8H, m),
3.76 (1H, s), 3.48 (1H, m), 3.28 (2H,
m), 2.95 (1H, m), 2.44 (2H, m), 1.83
(3H, m), 1.70 (IH, m), 1.64 (1H,
m),1.27 (2H, m).
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544.28

(1H, s), 8.31 (1H, s), 7.78 (1H, m), 7.73
(11, s), 7.38 (1H, s), 6.95 (1H, m), 6.77
(1H, m), 6.63 (1H, s), 5.02 (1H, 5), 4.93
(1H, 5), 4.75 (1H, s), 3.96 (3H, s), 3.89
(1H, m), 3.75 (1H, s), 3.47 (1H, m),
3.29 (2H, m), 2.95 (1H, d, J = 17.0),
2.44 (2H, m), 1.83 (10H, m), 1.31 (2H,
m)

'H NMR (500MHz CDCls) 84 8.38

17

544.37

(1H, s), 7.77 (1H, s), 7.60 (1H, s), 7.11
(3H,m), 6.87 (1H, dd, 1 =9.5, 4.5), 4.99
(1H, s), 4.89 (1H, 5), 4.47 (1H, m), 3.82
(1H, m), 3.61 3H, s), 3.57 (1H, m),
3.35 (2H, m), 3.24 (2H, m), 2.97 (1H,

(1H, m), 1.69 (10H, m).

'H NMR (500MHz CDCl;) &y 8.37

m), 2.46 (1H, m), 2.41 (2H, m), 2.36

18

549.34

'H NMR (500MHz CDClLy) on 8.45
(1H, s), 8.28 (3H, m), 7.86 (1H, 5), 7.71
(11, s), 6.72 (11, m), 6.62 (1H, dd, T =
9.0,5.0), 5.04 (1H, 5), 4.95 (1H, 5), 4.80
(1H, s), 3.96 (4H, m), 3.79 (1H, m),
3.52 (1M, m), 3.48 (1M, s), 3.27 (21,
m), 2.95 (11, m), 2.59 (1H, m), 2.50
(1H, m), 2.43 (1H, m), 2.00 2H, m),
1.84 (3H, m), 1.71 (11, m), 1.64 (1H,
m), 1.27 (6H, d, T = 7.0).

19

547.24

20

545.29

'H NMR (500MHz CDCL) & 8.42
(1H, s), 8.21 (2H, m), 7.93 (1H, s), 7.80
(2H, m), 7.01 (1H, m), 6.78 (1H, dd, J =
9.0,4.5), 5.06 (1H, 5), 4.96 (1H, 5), 4.81
(1H, 5), 4.26 (3H, 5), 3.99 (4H, m), 3.85
(1H, m), 3.48 (1H, m), 3.30 (2H, m),
2.96 (1H, d, J = 18.0), 2.47 (2H, m),
2.04 (1H, m), 1.93 (1H, m), 1.84 (3H,
m), 1.69 (3H, m).
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21 /

545.28

'H NMR (500MHz CDCls) &y 8.40
(1H, 5), 8.33 (1H, s), 7.68 (1H, s), 7.40
(1H, dd, 1=7.5,2.5), 7.04 (1H, m), 6.87
(11, dd, T = 9.0, 4.5), 5.05 (1H, 5), 4.96
(11, s), 4.75 (1H, s), 4.07 (41, brs),
3.92 (2H, s), 3.83 (1H, 5, 3.50 (1H, m),
3.35 (2H, m), 3.08 (1H, d, J = 17.5),
2.46 (2H, m), 2.07(1H, m), 1.98 (2H,
m), 1.88 (4H, n1), 1.69 (4H, m).

22 /::N

ho 2 oH

545.29

'H NMR (500MHz CDCL) oy 8.39
(11, s), 8.27 (2H, brs), 7.67 (1M, s),
7.41 (10, dd, J=17.5,2.5), 7.04 (1H, m),
6.88 (11, dd, J= 9.0, 4.5), 5.06 (1, s),
496 (1H, s), 4.78 (1H, s), 4.08 (4H,
brs), 3.91 (2H, m), 3.72 (1H, s), 3.52
(1H, m), 3.35 (2H, m), 3.02 (1H, d, ] =
18.0), 2.47 (2H, m), 1.98 (6H, m), 1.70
(4H, m).

23 o)

547.25

SEHEF) 2440 B 24 B %

0 N
o
N= oH M 0O N= N=
N .~ 24-a >*N / N ~
N . N —_—
0 0

F

Boc
\ H
H (e
N N N

Y N
N/) F
4-¢

BT LEY 24-b &

H
HN {2

o
H o

N

o]

N

F N/)
24

S 4 FACEY) 4-d &7, BALEY) 2-b # AL &) 24-a, FEILEY) 24-b.

BB Y 24 1%

ZASEWN) 4 LG 4 B4 0781551 &4 24 . ESI-MS: m/z=574.28[M+H]".'H NMR (500MHz CD;CN)
3u 8.41 (1H, s), 7.66 (1H, s), 7.55 (1H, d, J = 1.0), 7.32 (3H, m), 6.28 (1H, d, J = 1.0), 4.99 (1H, s), 4.37 (1H, m),
4.09 (5H, m), 3.61 (5H, m), 2.95 (1H, m), 2.62 (1H, m), 2.54 (1H, dd, = 19.5, 2.0), 2.12 (1H, m), 1.83 (7H, m), 1.36

(6H, m).
SEHEE 254050 25 HIf %
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Eioc Boc H

i

K% NN NN

B + _— | / —_— | =
HO " OH Br N N N
0 0 0
F N/J F N/) F N/)
25-a 3'9 25-b 25-¢
Boc
\N H BOC\ H H
N HN
0 o 0
H o H
OH N H o N 0
24-a
— NN
|
— O _
N N
0
F N/) F N/)
25-d 25

BR—: AW 25-b &
ZH ] 4 FAGEY 4-b R T, 1S HED) 4-a WeEALAY) 25-a, THEILEY) 25-b.
SB = AEY 25-c BIFl&
S ] 4 FAGEY) 4-c & T7E, BEMLAY 25-c.
HBR=: LAY 25-d Bk &
ZELH) 4 PAEY 4-d IS T, BAEY 2-b ik &) 24-a, REMLED 25-d.
HBRI: WEY 25 K&
S0 4 HEY) 4 BT, REMLEY) 25, ESI-MS: m/z =544.60 [M+H]".
IH-NMR (CDCls) 6 1.22~2.05 (8H, m), 2.31 (1H, m), 2.35 (1H, d, J=1.60 Hz), 2.72 (1H, d, J=18.81 Hz), 3.28 (2H,
m), 3.50 (1H, m), 3.65 (1H, m), 3.88 (4H,m), 4.20 (1H, s), 5.34 (1H, m), 6.93 (1H, dd, J=4.45, 9.00 Hz), 7.15 (1H,
m, J=3.23 Hz), 7.20 (1H, dd, J=2.98, 8.28 Hz), 7.73 (1H, ), 8.37 (1H, s), 8.90 (2H, ), 9.23 (1H, s).
SEHER 26:4L 61 26 HIH &
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Boc N =
l\ll I|30c

H
A F N N
B 5
P HO N NS
_ 26b . 2d | |
= - N
HO N
) ) AN 0 NN = ° ~N
D ) | L
Fo N” N
26-e

6-C

HN-(2
[¢]
N H
OH 2b
_—
N = - - NI o=
4
(¢]
N N/) F N N/
26-g

BR—: AW 26-c Ml H

1] [ SR A In N T Rl 26-a(160mg). 26-b(100mg). Cs2:CO3(320mg) ~ DMF(5mL), 60°CHitdE 24h, #
Mz TR RN B4, RNIKA 2R 206, 90, AVUHIRYETS 180mg HHI{E 26-c.
PR-ZPER: WEW 26 %

ZE9ul 3 PR A R IPER\NGRITE, B0EY 26. ESI-MS: m/z=582.31 [M+H]",
IH-NMR (CDCls) 8y 0.84~0.89 (2H, m), 1.12 (2H, m), 1.22~1.94 (9H, m), 2.09 (1H, m), 2.51~2.57 (2H, m), 2.97
(1H, m), 3.13~3.22 (2H, m), 3.46 (1H, m), 3.65 (1H, m, ]=9.89 Hz), 3.93~4.08 (4H, m), 4.76 (1H, m), 5.03 (1H, s),
5.12 (1H, s), 7.54 (1H, m), 7.63 (1H, dd, J=2.90, 7.05 Hz), 7.92 (1H, s), 8.18 (1H, d, ]=2.85 Hz), 8.54 (1H, s), 8.60
(1H, s), 8.70 (1H, s), 10.95 (1H, s).
SEHERY 27 AL B 27 B %
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N= ol Boc
27-a 27-c
//
o wf S
" U I
HO_ NH \7/NK N - NJ
F§ & Y

Boc N H
// ~ %7 \7 N H
y 0 ; Q
N

e
N 2-b o) N
7//§N /N 7/§
N N, _J F /
2

NJ N
27-

BR—: EW 27-c MHlF

A SN 27-a(1.2g). 27-b(1.0g). =ZH%(0.8g) A & Wkt (25mL), 0°CHiEE 24h, M= FRL
T4 RBRINAKF Z & T, 53 ALK EE, #4875 1.5g H Rk 27-c. ESI-MS: m/z=374.11 [M+H]".
PR AW 271 &

SIS S TR EE S-c &5, B IRNA 5-b Bk A4 27-¢, 1SRIFPEE 271,

FPBR=: WEW 27-g Ml %

A SN AN 27-¢(200mg)« 27-f(325mg). DBU(159mg) AIPUSRKIE (10mL), FIRBEE RN 72h, #
Mz JFR RN e 4, RS TINK. EA fidE i, KAIA EA 2R, &IEEHUE, BYUHAERRMEZ
Hratithig 320mg L&Y 27-g.

SBI: L&Y 27-h FIH)&

]SS ARN 27-g(320mg)~ 10%488%k(100mg) = ZF&(1mL) AHEE(10mL), FIA 10%8 6%, H) B #,
ERBFE 12h, Ko R ER RN e A, RNROLIE, Y2115 260mg 154 27-h.

PREESEL: %A% 27 il &

S STl S PR =P A E R, B0 EY) 27. ESI-MS: m/z =578.43 [M+H]".

'H NMR (500MHz CDCl3) 318.50 (1H, s), 8.30 (1H, s), 7.15 (1H, m), 7.03 (2H, m), 5.06 (1H, m), 4.96 (1H, brs),
4.81 (1H, brs), 4.42 (3H, m), 3.94 (5H, m), 3.34 (6H, m), 2.97 (1H, d, J = 18.1), 2.46 (2H, m), 2.05 (1H, m), 1.90
(3H, m), 1.69 (3H, m), 1.14 (6H, m), 0.77 (2H, m).

SLHER 28~30

% S 27 WAL S 27 &R AL B 27-d el R R TR R ARHME &9, 552 B AR &9 28,
29 A1 30,
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SHEF | JERMLE Y | LAY 28~30 454 ESI-MS: 'H-NMR
m/z [M+H]*

28 WK 578.36
F\é/OH o)
N H
Y. %
N
N

N
F O
o
N. N/
29 Ho_o . 59635 TH-NMR (CDCl3) :on 0.72~1.99
o o (17H, m), 2.40 (1H, d, J=18.51
T Hz), 2.44 (H, s), 2.91 (IH, d,
: . J=17.11 Hz), 3.15 (1H, m), 3.34
V\N/ ~3.98 (9H, m), 4.31~4.41 (2H, m),
N

4.68 (1H, s), 491 (1H, s), 5.01
O%N (1H, s), 6.83 (1H, m), 7.00 (1H,
m), 8.51 (1H, s).

N/
30 HO__O » 596.50 'H NMR (500MHz CDCl3) &g
/é/OH 0 8.51 (1H, m), 7.18 (1H, m), 7.12
H
F

N (1H, m), 4.97 (1H, brs), 4.87 (1H,
F N7 % s), 441 (3H, m), 3.94 (4H, m),
SNy 3.53 (5H, m), 3.14 (1H, m), 2.85
oAy (IH, d, J = 17.5), 2.37 (2H, m).
F N 1.96 (6H, m), 1.63 (3H, m), 1.13
F (7H, m), 0.80 (2H, m).
SEHER) 31:4LE9 31 (%

Boc

> 07/4 o%
F N F I 7/4
7N N /JN . B
N
31 31 "

HB—: WEW 31-c &
¥ ER 31-a(156mg)- 31-b(198mg)« PA(dppfH)Cla(73mg) - BEER HH(212mg) 1.4- —F A (SmL)HT H,O(1mL)
IMANZRNHES, FSRSTT 90CHPERIL 12he Bl SRV TE4, S BAIN L8R LW8 . KIEHE2
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2 OB A TR BT 44k, kg, 18 200mg HEER 31-c. ESI-MS: m/z =230.06 [M+H] .
FERE_EPEN: ALEW 31 K%

ZESLEG] 27 FR=2PR-CGEO, 85 31, ESI-MS: m/z =582.37[M+H]".
'H NMR (500MHz CDCls) 61 8.46 (2H, m), 8.21 (1H, s), 7.48 (1H, dd, /= 8.6, 4.6), 7.39 (1H, d, /= 7.2), 7.19 (1H,
td, J = 8.6, 2.9), 7.09 (2H, m), 5.03 (1H, s), 4.93 (1H, s), 4.70 (1H, s), 3.80 (5H, m), 3.39 (4H, m), 2.92 (1H, d, J =
17.6), 2.44 (2H, m), 2.00 (2H, m), 1.70 (7H, m), 0.89 (3H, m), 0.46 (11, m).
L) 32~34

SE G 31 R &I, AT 31-b BN RITRERGEY), |REIHinEY) 32, 33 1 34,

K it

L&D

f&1 3234 551

ESI-MS:
m/z [M+H]*

'"H-NMR

32

!\j_
v
Br

573.37

IH-NMR (CDCls) :81 1.30(6H, m),
1.63~2.06(8H,m), 2.44 (1H, d.
J=17.86 Hz), 2.49 (1H, 5), 2.95 (1H,
d, I=17.81 Hz), 3.26~3.44(3H, m),
3.79~3.90 (6H, m), 4.26 (1H, brs),
4.75 (1H, 5), 4.96 (1H, s), 5.06 (1H,
s), 6.13 (1H, s), 7.07 (10, dd,
J=2.68, 8.03 Hz), 7.23 (1H, m), 7.42
(1H, m), 7.55 (1H, ), 8.49 (1H, s).

33

583.29

"H NMR (500MHz CDCl3) :0u 8.96
(1H, s), 8.48 (1H, s), 8.39 (1H, brs),
7.46 (1H, m), 7.23 (1H, m), 7.13
(1H, m), 4.89 (1H, s), 4.81 (1H, s),
4.01 (1H, s), 3.86 (4H, m), 3.57 (1H,
m), 3.35 (4H, m), 2.71 (1H, m), 2.36
(1H, m), 2.25 (1H, brs), 1.73 (8H,
m), 1.54 (2H, m), 0.99 (3H, m), 0.61
(1H, brs)

34

572.29

'H NMR (500MHz CDCls) 6y 8.48
(1H, 5), 8.19 (1H, m), 7.49 (1H, dd,
J=17.0,2.0), 7.44 (1H, dd, J = 9.0,
5.0), 7.15 (1H, m), 7.06 (1H, m),
6.95 (1H, m), 5.02 (1H, 5), 4.93 (1H,
5), 4.62 (1H, s), 3.83 (4H, m), 3.63
(5H, m), 3.37 (3H, m), 2.91 (1H, d,
J=175), 241 (2H, m), 1.99 (1H,
m), 1.71 (SH, m).

K] 35:40E Y 35 K%
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5300 !30(: N\
—

N ,
N N
NN
OH [
cl
cl N a. N N >
i N 27-a N\ 31-¢ 0
N j — e §
- N F J

N \N N
35-a N
35-b 35-¢
I?oc
N-/Z/nH H
O
o N-ZfwH
¥ H AN N H
N fo) N N N\
) / NTN
_ _ /
HO H e
N
o | 2-b o o N
F 7N F 7N A\
N o F N/
— N N
N N
35-d 35-e 35

BR—: AW 35-b M F

W AR 35-a(200mg). 27-a(304mg). BATEEHI(371mg) F1 DMFGmLINAZ SRS, 25 CHidk 5N
18h. #GMZ NV TES, RNESHE, EREENSL, 45, 5 300mg F[A4k 35-b. ESI-MS: m/z=339.27
[M+H]".

BB LAY 35-c B &

K (A4 35-b(296mg). 31-¢(200mg). BRFRHE(159mg) #1 DMF(SmLYINZE KN, 130 CHd: SO 72h.
ME R MNTEE, RNBOLIE, EERHEENRL, K451 200mg FE £ 35-c. ESI-MS: m/z=532.29 [M+H]".
FPREBLRR: LB 35 HIH%

ZEYMEH S SR EBLBRAEMNERITE, B EY 35. ESIMS: m/z =581.31[M+H|*. 'H-NMR
(CDCls) :51 8.43 (1H, d, J=5.30 Hz), 8.40 (1H, m), 7.43 (1H, dd, J=4.75, 9.00 Hz), 7.37 (1H, dd, J=1.65, 7.60 Hz),
7.16 (1H, dt, J=3.03, 8.43 Hz), 7.08 (1H, dd, J=3.03, 8.38 Hz), 7.01 (1H, dd, ]=4.88, 7.48 Hz), 6.13 (1H, d, J=5.45
Hz), 5.07 (1H, s), 4.97 (1H, 5), 4.77 (1H, s), 3.83~3.87 (2H,m), 3.44~3.64 (5H, m), 3.22~3.23 (2H, m), 2.97 (1H, d,
J=18.16 Hz), 2.51 (1H, m), 2.45 (1H, m), 2.07 (1H, m), 1.64~1.91 (8H.m), 0.82~0.94 (3H, m), 0.45 (1H, m).
L) 36

ZH L] 35 FED 35 Bkl &7, BIEY) 31-c #k FRIERMLEY), [EIED) 36.

S | R B E | e ESI-MS: "H-NMR
1 ) m/z [M+H]*
36 N wd 1577.21 TH NMR (500MHz CDCls) on 8.54
g g (1H, s), 8.23 (1H, s), 7.14 (3H, m),
5"“ % 6.43 (11, s), 5.10 (1H, 5), 4.97 (1H,
i o < 5), 476 (1H, s), 4.00 (7H, m), 3.18
5o%j (6H, m), 2.55 (2H, m), 1.90 (7H, m),
i 1.13 (10H, m).

SEHE) 37~41
SHENY] 27 TAEY 27 Wl I, BALEY 27-¢ Bk T ERIREEME G Y, BRI RS
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K it

L&D

EIEH

ESI-MS:
m/z
[M+H]*

'"H-NMR

37

o

588.31

'H NMR (500MHz CDCls) on 8.48 (1H,
s), 7.23 (1H, m), 7.16 (1H, m), 7.04 (1H,
m), 4.98 (1H, s), 4.88 (1H, s), 4.45 (4H,
m), 3.99 (3H, m), 3.54 (2H, m), 3.24 (3H,
m), 3.02 (1H, m), 2.86 (1H, d, J = 17.5),
2.57 (1H, ), 2.40 (2H, m), 1.89 (SH, m),
1.44 (10H, m)

38

NH,

642.36

IH-NMR (CDCI3) &y 8.52 (1H, s),7.21
(1H, d, J=7.40 Hz),7.13~7.15 (2H, m),
4.98 (1H, 5), 4.88 (1, 5),4.45~4.55 (3H,
m),3.88~4.01 (3H, m),3.34~3.55 (4,
m),2.86 (1H, d, J=17.81 Hz), 2.35~2.39
(2H, m), 1.56~2.04 (23H, m)

39

NH

591.31

40

606.32

'H-NMR (CDCly) 6y 8.51 (1H, s) ,7.21
(1H, m), 7.14 (1H, m), 7.10 (1H, dd,
J=2.80,7.75 Hz), 5.00 (1H, d, J=6.50 Hz),
4.90 (1H, 5), 4.72 (1H, m), 4.42 (2H, m),
3.69~3.81 (7H, m), 3.54 (1H, m), 3.32
(5H, m), 2.90 (1H, d, J-17.91 Hz), 2.43
(1H, s), 2.38 (1H, d, J=17.96 Hz), 1.97
(2H, m), 1.86 (3H, m), 1.63 (3H, m), 1.25
(6H, m).

41

592.31

TH-NMR (CDCls) on 8.51 (1H, s), 7.25
(1H, m), 7.17 (1H, m), 7.01 (1H, m), 5.02
(1H, s), 4.92 (1H, s), 4.75 (1H, m),
4.26~4.47 (3H, m), 3.91~4.00 (4H, m),
3.04~3.77 (9H, m), 2.92 (1H, d, J=17.96
Hz), 2.46 (1H, s), 2.40 (1, m), 1.90
~1.99 (6H, m), 1.60~1.69 (3H, m).
1.26~1.34 (2H, m).

LR 42:4L B9 42 I %
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42-b N

42

BR—: B 42-a 1%

¥ AR 2-b(100mg). DMAP304mg) 1 — S F EE(SmLIMAZE N HEHT, 25°CHEPE 10min, FHK N
N -(ZR ATEH)-4-(— AR RN =/ 2R ER(100mg) . SREET 62(S3mg), 25°CHRFE 10min. [F] [ Mk
I 10mL KA K R N, H ST, SHA0HE, T, 8, WK4e, 1§ 30mg FANE 42-a.
HE: B 42-b BIHI%

W BMAR 31-(30mg) . FREIMA 42-a(22m@) il FFEE(SmLY IO ZE SR, 25°CHERE 10min, FEK XN
NIEZEMEWA(13mg). | FIKEARR, 25°CHERE 2 /N [ OB AP INN 10mL /K KRS, B A
I, AHEVM, T, ik, W4, 15 30mg R 42-b.

FPE=: B 42-b %

AN 42-b (30mg) « = LBRCmLYFI & EESmL I ZE SOV, 25 CHiiEE 30min, TLC il
B MNSEE, KA, a8ith s EE 10mg 1B 42, ESI-MS: m/z =568 30[M+H]" .

IH-NMR (CDCl;) 6w 8.42~8.43 (2H, m), 7.45 (1H, dd, J=4.68, 8.88 Hz), 7.37 (1H, d, J=6.50 Hz), 7.17 (1H, dt,
1=2.95, 8.39 Hz), 7.09 (1H, dd, J=3.00, 8.35 Hz), 7.02 (1H, dd, J=4 .88, 7.43 Hz), 4.93 (1H, s), 4.82 (1H, 5), 3.65~3.72
(3H, m), 3.42~3.47 (3H, m), 2.81 (1H, d, J=17.56 Hz), 2.66 (1H, t, J=11.40 Hz), 2.26~2.48 (7H, m), 1.94~2.01 (4H,
m), 1.62~1.75 (5H, m), 0.99 (1H, m), 0.93 (1H, m), 0.81 (1H, m), 0.47 (1H, m).

SEHER] 43405 43 K%
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43-b 43¢
43-a =
43-e
Boc Boc
>\N// NH o NZwH 0 N/ZH
[ O
— ég) HO H ~ N  H
\ @] N _— >/N -
N N
N=" j A\\te)
43-f N J N
N
H 43-9
o N- H
// N H
Y o
N
1 N0
N= [ N
=
43

BB AW 43-c Hhl&

ZH S 5 PG EY 5 Wl i, GG S-a 1 5-b Hipk 43-a R 43-b, R EY) 43,
HPR_BSER: HEW 43 %

Z2 0l 5 AR R PR TR ST, BEEY 43, ESI-MS: m/z=574.36[M+H]" .
SEHER) 44~46:40-54) 44~46 (K152

ZHLHE 27 PR EY 27 IR, BIAEW 27« MR T RIURERMLEY, BEIHRLED

44~46.

SEisl | JERHME S | (LAY ESI-MS: | 'TH-NMR
m/z
[M+H]*

44 \) o 62037
@]
H
NH \)
PRI

52
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45

"
J

606.37

(3H, m), 3.94~3.97 (3H,
(6H, m), 2.88~2.91 (2H,
(2H, m), 1.86~1.89 (4H,
(6H, m), 1.12~1.17 (2H,

'H-NMR (CDCls) éy 8.51 (1H, d, J=3.30
Hz), 7.28 (1H, m), 7.13 (1H, m), 7.01 (1H,
m), 4.99 (1H, s), 4.90 (1H, s), 4.37~4.65

m), 3.35~3.64
m), 2.37~2.43
m), 1.46~1.68
m), 0.53~0.95

(9H, m).

46 AH 'TH-NMR (MeOD-dy) én 8.45 (1H, s), 7.46

NH ° (1H, m), 7.28~7.30 (2H, m), 5.18 (1H, s),
N 5.01 (1M, s), 4.41~4.45 (3H, m), 4.08 (1H,

O gg

604.33

m), 4.04 (1H, m), 3.51~3.91 (7H, m), 2.80
(1H, d, J=18.21 Hz), 2.69 (1H, m), 2.59
(1H, d, J=17.81 Hz), 1.91~2.06 (9H, m).
1.72 (4H, m), 1.31~1.37 (7H, m).

SEHEH] 47:40 &Y 47 B %

47

S YEG) 31 FAEY) 31 BRI, BAEY) 31-a Bk 4,5- ZF2-FAE R, SALEY
47. ESI-MS: m/z =600.30[M+H]" .
IH-NMR (CDCly) 3y 8.49 (1H, s), 8.45 (1H, m), 7.43 (1H, m) ,7.36 (1H, d, J=7.24 Hz), 7.21 (1H, dd, J=8.75, 9.80
H7),7.06 (1H, m)., 5.02 (1H, 5), 4.92 (1H, ), 4.58 (1H, m), 3.29~3.88 (9H, m), 2.90 (1H, d, J=17.96 Hz), 2.39~2.42
(2H, m), 1.64~1.99 (9H, m), 0.47~0.99 (4H, m).
S 48~49
SIS 31 B & O7vE, BALE Y 31-b Hlk R TRIERMEE Y, A2 H FRLE D 48 AT 49,

septif] | EEMGEY | e 32~34 Z51l) ESI-MS: | "TH-NMR
m/z
[M+H]*
48 572.26 '"H-NMR (MeOD) :6g 1.61 (1H,

s$)~1.99 (8H, m), 2.49 (1H, d.

~ = 0
(@] v

Br

(o] N
O
o
F N\N/)

J=17.96 Hz). 2.61 (1H, s), 2.74
(1H, d, J=17.51 Hz), 3.20~3.45
(4H,m), 3.56~3.62 (4H, m),
3.77~3.87 (4H, m), 4.44 (1H, s),
491 (1H, s), 5.09 (1H, s), 7.03
(1H, d, J=5.20 Hz), 7.09 (1H, d,
J=7.40 Hz), 7.15 (1M, t, J=6.85
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Hz), 7.36 (1H, s), 8.14 (1H, d,
J=12.70 Hz), 8.22 (1H, s), 8.35
(1H, d, J=3.25 Hz).
49 | | 57228 "H-NMR (MeOD-d4):0n 8.32 (1H,
O~y vl 5),8.24 (1H, d, J=2.00 Hz), 3.96
| 1 (H, d, J=22.96 Hz), 8.19 (1H,
= | N s),7.41~7.44 (2H, m), 7.28~7.35
L Oy gg (2H, m), 5.20 (1H, 5), 5.02 (1H, 5),
| 4.59 (1H, s), 4.31 (2H, d, I=16.71
N Hz), 3.87 3H, s), 3.80 (1H, d,
Ow/RN =12.65  Hz)3.73 (1H,
i N, $),3.49~3.60 (3H, m), 2.88 (1H, d,
J=18.16 Hz),2.72 (1H, s), 2.59
(1H, dd, J=1.98, 18.18 Hz),2.10
(1H, m),1.94~1.96 (2H, m), 1.88
(2H, t, 1=5.48 Hz), 1.73 3H, m).
SEiE) 50~51
SR 27 FAEYD 27 BRI TS, 15 IRE 27-¢ AN RETREEMLE Y, BEIERLEY
50~51.
SR | BRHLED | (Lamait BS [ 'HNMR
MS: m/z
[M+H]"
50 Y A [59235 [THNMR  (CDCL):on 850 (1H,
NH o $),7.10~7.26 (2H, m), 6.96 (1H, dd, ]=2.93,
\( Ton 7.78 Hz), 5.03 (1, d, J=12.00 Hz), 4.93
(11, s), 4.76 (1M, $),4.61 (11, m), 4.38
hd gg (1H, d, J=9.60 Hz), 3.96~3.98 (3H, m),
7“ N 3.80 (1H, m), 3.74 (1H, s), 3.36~3.56(4H,
oA m), 2.94 (1H, d, J-18.06 Hz), 2.63 (1H,
N2 §).2.47 (1H, d, J=19.61 Hz),2.41 (1H, d,
J=18.16 Hz), 1.87~2.02 (4H, m), 1.63~1.70
(3H, m),1.50 (3H, d, J=5.40 Hz), 1.37 (3H,
m), 1.10 (3H, d, J=6.10 Hz),0.74 (3H, m).
51 A [59031
O
NH &
ISE%
F N\N/
SN 524449 52 (bl
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H A\ H
HN-(—= N-(—
0 o)

4 H 4o
i I %g
| P [ | P
N N
(¢] O
B oy
F N‘N/) F N‘N/)
31 52

BAbE4 31 (50mg) « BRESFN(30mg). 1 1 FEe Al DMF(SmLY NN Z S S, 25 CHidE 3 /N, TLC
R 2 e B 5E 4, 225 2518 18mg th &) 52. ESI-MS: m/z =596.33[M+H]" .
SEHERY 53:40E9 53 K% %
(o] [e]

N N
SIS ‘0 %

' =
N - . N

Ie} HO o
O SN

N

» N
. N7 E N

59 53

BALAY) 59 (S0mg) . IM FRER(ImL)FI THF(SmLYIIAZ RN, 25°CHidk 12 /M, TLC KlE &
NIEar, St EA Smg WA 53. ESI-MS: m/z =634.22[M+H]" .

IH-NMR (CDCl;) on  8.57 (1H, 5),8.46 (1H, m), 7.54 (1H, t, J=8.08 Hz),7.04~7.38 (5H, m),5.04 (1H, s),4.94
(1H, s), 4.68 (1H, s), 3.72~3.89 (7TH, m), 3.31~3.45 (4H, m),2.92 (1H, d, J=17.11 Hz), 2.41~2.47 (2H, m), 1.67~2.00
(11H, s),1.29(1H, m).

Ry HN-S

H

SEHER) 54
ZHE LG 31 R T, A& 31-b kN RPTURIREHMEE Y, BRI EFML &Y 54.
sl | RS AWML ESI-MS: | 'H-NMR
m/z
[M+H]*
54 N CFa At 65026 | THANMR (CDCl3) oy 8.68 (1H, s),
| o 8.46 (1H, s), 7.64 (1H, s), 7.44 (1H,
= N m), 7.23 (1H, t, J=6.85 Hz), 7.14 (1H,
& O % dd, J=2.48,7.93 Hz), 5.02 (1H, 5), 4.92
L g (1H, s), 4.68 (1H, s), 3.83~3.90 (4H,
o% m), 3.68 (1H, m), 3.50 (2H, m), 3.27
oy (2H, m), 2.91 (1H, d, J=17.96 Hz),
F N 2.38~2.42 (2H, m), 1.62~1.99 (9H,
m), 0.94~1.06 (3H, m), 0.64 (1H, m).
SHER SSALEW 55 %

55



WO 2025/098331 PCT/CN2024/129950

BR—: B 55-a FIH &

B &Yy 27-g (560mg) « AR FEIER(172mg) < Pd(dppH)Cla(73mg). K2CO3(280mg). 1,4- 4 A (10mL)
A HOmLYIMAZE KN, 100°CHiRE 5 M, TLC HNZE RN A, Zoliftn 515 360mg L&Y 55-
ado
BPR_EBTN. WY ss K&

ZH 5l 5 DR =R PBEAMERTTE, BEY) 55. ESI-MS: m/z=618.32[M+H][".
IH-NMR (CDCl3) dn 7.05~7.29 (3H, m), 5.02 (1H, s), 4.92 (1H, s), 4.69 (1H, s), 3.92~4.49 (6H, m), 3.70 (1H, m),
3.13~3.52 (5H, m), 2.91 (1H, d, J=17.96 Hz), 2.39~2.46 (2H, m), 1.99 (3H, m), 1.65~1.87 (6H, m), 0.93~1.17 (13H,

m).

LB 56:4% 59 56 ] &

=

O

N

o x
56

SHYHEE] 27 FAEY) 27 RIS T, KGIhE Y 27-a Bk 2,6- R ARIB[3. 3Bk 2- IR AL T ik, 15
Fk&Y) 56, ESI-MS: m/z =550.21[M+H]".
IH-NMR (CDCl:) on  8.51 (1H, s). 7.24 (1H, m), 7.14 (1H, m), 7.00 (1H, m), 4.85~4.96 (4H, m), 3.86~4.54 (8H.
m), 3.44 (2H, m), 3.18 (1H, m), 2.79 (1H, d, J=17.01 Hz), 2.35~2.38 (2H, m), 1.60~1.93 (2H, m), 1.05~1.26 (9H,
m), 0.79~0.88(2H, m).

SLHEE) STALE 57 A&
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H \ /| H
HN- N-
o o
;\g | ;\g |
~_-N O N — ~_N O N
o3y Oy
F N‘N/) F N-n?
27 57

BAA Y 27(50mg) BREREH(30mg). | I H 50 DMF(SmLYIMAZ B RAH, 25 CHERE 3 /N, TLC
e 2 e Bise 4, Stk 215 12mg tb&% 57. ESI-MS: m/z =592.34[M+H]".

SR 58:4L 54 58 &
HN»ER\H
@)
H

N
i gg
| 4
N
O
B
F F N\N/)
58

ZEYEG 31 FAEY) 31 KIS E, BAEY) 31-a Ak 3,5- R -2- AR, [SAEY
58, ESI-MS: m/z =600.26[M+H]" .
TH-NMR (CDCL) d; 8.46~8.48 (2H, m), 7.37 (1H, m), 7.02~7.08 (2H, m), 6.94 (1H, d, J=7.20 Hz), 5.04 (1H, 5),
4.95 (1H, 5), 4.74 (1H. s), 3.76~3.87 (4H, m), 3.32~3.49 (SH, m), 2.94 (1H, d, ]=17.71 Hz), 2.47 (1H, 5), 2.43 (1H,
d, J=18.06 Hz), 1.63~2.01 (9H, m), 1.27 (1H, m), 0.88~0.99 (3H, m).
SLEf 59

S5 31 W& i, BEY 31-b S N RIURIERLEY), B3 B &Y 59.

Sehtfl | FRHML S &ML ESI-MS: 'H-NMR
m/z [M+H]"

59 N (e 598.32 'H-NMR (CDCls) du 8.72 (1H, s),
L o 8.45 (1H, s), 7.47 (1H, d, J=6.80
oA Hz), 7.36 (1H, m), 7.18 ~7.22 (2H,
0 Br m), 6.90 (1H, dd, J=2.73, 8.03 Hz),
NTS 5.02 (1H, d, J=10.15 Hz), 4.92 (1H,
J 7N s), 4.77~4.87 (3H, m), 4.67 (1H,
O m), 4.58 (1H, m), 432 (1H, m),
] NP 3.80~3.88 (4H, m), 3.67 (2H, m).
3.28 (2H, m), 2.91 (1H. d, I=17.81
Hz), 2.39~2.43 (2H, m), 1.62~1.89

(7TH, m), 1.25~1.31 (2H, m).

SEHEBY 60:4LEH) 60 K1 %
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H l N H =
I N o N/ZH - F N H %
N >/N o] N F
v/ © HO H : \7/ o
£ N
— o N 60-¢ 0 o N
N > F ! \N N
F N/ N N, _J F N/ N
= N -
80-f 60

SN 27 FEY) 27 MK &I, AT 27-a # 2,6- R AIR[3. 3] B bT-2- R AL T g, ¥
AW 2-b ¥k 60-¢, BEILAY) 60. ESI-MS: m/z=556.30[M+H]" .
TH-NMR (CDCl) dy 8.51 (1H, s), 7.26 (1H, dd, J=4.03, 8.63 Hz), 7.15 (1H, m), 7.02 (1H, m), 4.68~4.99 (4H, m),
4.13~4.55 (6H, m), 3.86 (1H, m), 3.73 (1H, m), 3.46 (1H, m), 3.20 (1H, m), 2.16~2.33 (3H, m), 1.97 (1H, m), 1.78
(1H, m), 1.51 (2H, m), 1.05~1.12 (7H, m), 0.78 (2H, m).

SLHEB 61459 61 %
NN o
Cl Boc
o N ¥
Boc F Z//QN Y Y
N N/ \/N o \/N
61-b
0 F \ N
i / N 61-d / JN
61-a 61-c N N
Boc
H
O N .\\H O N \\H
I?oc
H N_ H
N " N
HO H NN g NN g
(6] (6]
- N N
2-b o S o
F /\N F /\N
N/J N/J
61-e 61
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PBE—: AW 61-c FIHE

SH L] 27 LAY 27-¢ BRI TITE, FILEW) 27-a #ER 61-a, MGLEH) 27-b #mk 61-b, 153
E 61-c.

AR BB LAY 61 K%

ZHEINE 5 PR =FESBEIERIE, HEY S-¢ Ak 61-c, H%&BILEY 61. ESI-MS: m/z
=591.33[M+H]*. 'H-NMR (CDCls) u 8.74 (1H, m), 8.24 (1H, m), 6.96~7.12 (3H, m), 5.06 (1H, s), 4.96 (1H, s),
4.83 (1H, s), 3.19 (1H, m), 3.60~3.88 (7H, m), 3.40 (2H, m), 2.97 (1H, d, J=17.86 Hz), 2.54 (1H, s), 2.45 (1H, d,
J=18.21 Hz), 2.03 (4H, m), 1.70 (3H, m), 1.08~1.22 (10H, m).

SR 62~63
ZEIEG] 61 FAEY) 61 BRI &5, BALEY) 61-a Rk FRATRIERME &Y, BRI HIRLEY 62
A1 63,
SoiEfl | JERMGE Y | E SR ESI-MS: | 'H-NMR
m/z
[M-+H]"
62 N-Bo o/ | 563.30 'H-NMR (CDCl3) oy 8.41 (1H, m) ,8.09
HZN/DL °v"l (11, m), 7.55 (11, m), 6.89~7.02 (2H,

. - m), 4.96 (1H, d, ]=7.40 Hz), 4.30~4.43
F&o " (2H, m), 3.91~4.26 (6H, m), 3.56 (1H,

) m), 3.52 (1H, m), 3.41 (1H, m), 2.85
(1H, d, J=17.76 Hz), 2.65 (2H, m),
234~2.40 (3H, m), 222 (1H, m),
1.93~2.00 (1H, m), 1.76 (1H, m), 1.59
(2H, m), 1.12~1.34 (9H, m).

03 Boc 591.35 IH-NMR (CDCl;) 6 8.48 (1H, m), 7.95

N (1H, m), 6.97 ~7.02 (2H, m), 6.57 (1H,
m), 5.00 (1H, s), 4.89 (1H, s), 4.27 (1H,
d, J=7.85 Hz), 3.24~4.11 (12H, m), 2.88

N N (1H, d, J=17.91 Hz), 2.37~2.43 (2H, m),
H éoﬁN 1.67 ~2.02 (6H, m), 1.11~1.28 (10H,
P m), 0.83~0.93 (3H, m).
SLHEH] 64:40E 90 64 [ &
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N\ N

9] H CI%

N N

NN Yy N

/ s NE
27 Cl

-C
D oH L

E F
64-a 64-b
I?oc
OH H N ,\\H
N e}

N N
| N HO H / N
— 2_b —

N »
» O
F g//\(N F
\N/J
64-e

BB WEW 64-b K%

64-f

PCT/CN2024/129950

Y 07/\4
N F I ON
N N J

N N
64-¢ cl sa-d N
IT%oc
N. H H
o} 1) N- .\\H
N H H
o N H
N
N gg
—_—
N E—
N

BALEY) 64-a (1g) « =FRMEEL(mL) A ZFEQOmLINAZE NS, 80°CHitHE 10 /M, TLC

Wz R pise s, 2B 670mg (LEd
SB_EBEAN: WA 64 K%

64-b.

ZEIGEW] 27 SPB=FLB-LNERTE, BEY 27-f #pk 64-b, B4LEY) 64. ESI-MS: m/z

=598 28[M+H]" .

IH-NMR (CDCL) 9n 8.47 (1H, 8) ,7.36 (1H, m), 7.23 (1H, m), 7.15 (1H, dt, J=2.77, 8.33 Hz), 7.10 (1H, dd, }=2.90,
8.35 Hz), 6.35 (1H, d, J=9.10 Hz), 4.98 (1H, s), 4.87 (1H, s), 4.50 (1H, m), 3.79~4.00 (5H, s), 3.32~3.41 (4H, m),
2.82 (1H, d, J=17.36 Hz), 2.38~2.40 (2H, m), 1.61~2.01 (9H, m), 0.95 (4H, m).

L] 65~66
S MG] 31 Wi 5774, BEY) 31-b kN RITRIERMEEY), B3 BirLEY) 65 M1 66.
St | EEMLE Y EEE ESI-MS: | 'TH-NMR
m/z
[M+H]*
65 ™ 573.30 'H-NMR (CDCl3) du 8.39 (1H, s),
o 7.39 (1H, m), 723 (1H, m),

N/——_—\N
T

—-\
NN

Mei

O
%N

N. =
N

7.08~7.11 (2H, m), 7.01 (1H, 5), 4.97
(1H, s), 4.87 (1H, s), 4.42~4.55 (1H,
m), 4.17~4.29 (4H, m), 3.86 (1H, m),
3.26~3.50 (5H, m), 2.84 (IH, d,
J=17.76 Hz), 2.35~2.38 (2H, m),
1.56~1.97 (8H, m), 1.23~1.38 (6H,
m).
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66 N/ﬁ L/t [ 58333 [ TH-NMR (CDCly) oy 8.48(1H, s),
N o 8.41(1H, s), 8.37(1H, s), 7.52(1H. s),
% noH 7.25(3H, m),4.97(1H, s), 4.88(1H,
Br s), 4.43(1H, s), 3.82(4H, m),
'ﬁﬁ % 3.32(4H, m), 2.84 (1H, d, J=17.5),
g oﬁi 2.62(1H, s), 2.40(2H, m), 1.95(1H,
Ty m),1.59~1.84(8H, m), 0.92(2H, s),

F N 0.65(2H, m).

LB 674 B 67 &

Boc

[}
T
-

1-
31 67-a 67-b
67-¢

Boc

o N ZH .

N H R
N

J 5 O K
N N
7/<N 07/4
N 7 SN
= N\N/J
67

67-d

HB—: WEW 67-a K%

S S 27 A 27-¢ I &7V, BILE W 27-F Wk 31-c, LAY 27-c #pk 60-a, HEIL
B 67-a.
PR_ZLPRA. AW 67 IR %

Z% 50l 27 RN E LR L E RO, B16E4 67. ESI-MS: m/z =554.30[M+H]" .
'H-NMR (CDCL) du 8.47(2H, m), 7.42(2H, m), 7.18(1H, m), 7.10(2H, m), 5.10 (1H, m), 4.91(1H, s), 4.69~3.86
(8H, m), 3.57(1H, s), 2.85 (1H, d, J=17.0), 2.40 (2H, m), 1.77 (2H, m), 1.64 (2H, m), 1.27 (2H, m), 0.88 (3H, m),
0.50 (1H, brs).

SEjEd) 68
S35 31 BIml A&7, KRS 31-b ¥k TR FTRIEEMEEY), AR B EY) 68.
St | REMEE Y Ry Yty ESI-MS: 'H-NMR
m/z
[M+H]*
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68 =N ol [571.28 'H-NMR (CDCl3) ou 8.51(1H,
N. s), 8.23(1H, s), 7.61(1H, dd,
i J=3.0,9.5),7.52(1H, 5), 7.09 (2H,

m), 698 (IH, m), 5.07(lH,
s).4.98(1H, s), 4.88(1H, s),
44402H, brs), 4.033H, m),

B

pd
b
O
e

7 1 o % 3.832H, m), 3.54(1H, m),
T /N 3.33(3H, m), 3.00(1H, d,
F N J=18.5),2.48(2H, m),
1.92~2.06(4H, m), 1.71(4H, brs),
0.97(2H, m).
SEHER 69:4L 5 69 K&
I?oc
N
X : o
N NOC N
N= m%N Ne
N; N= | N= x ¥
N N A Y 7
HO/OHYBrY/ Ny N ON
60- —_ = - .
on __69a OH a ngN j,/gN
N| = F N\N//I
F F F “N Cl
31-a 69-b 69-¢ 69-d
Boc\N_ H HN- H
o]
O
Boc\ H % H ’

F F
69-¢ 69-f

BB AW 69-b %

S B 31 FAY) 31-c Bt 3, BG4 31-b Rk 69-a, 153 EMHLEY) 69-b,
FR_BHBEN: B 69 B %

ST 27 LB =B R LK AT, B A 27-¢ Bk 60-a, 1L &Y 27-f Bk 69-b, Kk
EW 2-b #hk 60-e, LAY 69. ESI-MS: m/z =551 27[M+H]".
1H-NMR (CDCly) 8H 8.45(1H, s), 7.53(1H, d, J=2.0), 7.33(1H, dd, J=5.0,9.0), 7.21 (1H, m), 7.06(1H, dd,
1=3.0,8.5), 6.18(1H, d, J=2.0), 4.51(4H, s), 3.30(2H, t, J=5.5), 3.13(2H, q, ]=7.5),2.62(1H, s), 2.42(2H, t, J=6.0),
2.24(6H, ),1.79 (2H. m), 1.29,1.31 (6H, m).

SLEf) 70
S Ip] 31 H & 7%, BIEY 31-b 3R FRPURIERMEL &Y, B3] HAR L &9 70.
S | R A BV ESI-MS: | '"H-NMR
m/z
[M+H]*
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70 N= At [ 37129 1H-NMR (CDCls) 8y 8.48(1H,
N_ - o s),8.44(1H, s), 7.48(1H, brs),
7 Q - 7.43(1H, d, 1=2.0), 7.21(1H, m),
B 7.17(1H, dd, J=3.0,8.5), 6.17(1H,
Ne gg s), 5.02(1H, s), 4.92(1H, s),
N/ y 4.56(1H, s), 3.27~ 3.90(7H, m),
<7 o % 291(1H, d, J= 18.0), 2.40(2H,
T \/)N m), 1.63~2.02(9H, m), 1.25(1H,
F N m), 1.06(2H, m), 0.72(2H, m).

SEHEB T1:AL S T &

ZHEMap] 69 FILEY 69 HIHIETTHE, BAEY 60-e ¥k 2-b, HEILEY 71. ESI-MS: m/z
=545.21[M+H]".
'H-NMR (CDCl3)  &n 8.49(1H, 8), 8.37(1H, brs),7.55(1H, s), 7.34(1H, brs), 7.21(1H, m), 7.07(1H, dd, J=3.0.8.0),
6.16(1H, 5), 5.02(1H, s), 4.91(1H, s), 4.52(1H, d, J=9.0), 4.29(9H, m), 3.58(1H, s), 2.87(1H, d, J= 18.0),
2.39~2.45(2H, m), 1.98(1H, m), 1.78 (1H, m), 1.66(2H, m), 1.28(6H, m).

SEHEB) 72:40 68 72 (] &

N

N\ X X
| =
N

0]
wl/gN

F AN
72

SHEYB 67 FILEW 67 W&, Kk EW 2-b #E 60-e, BEIMLAY) 72. ESI-MS: m/z
=560.28[M+H]".
IH-NMR (CDCly) du 8.47(2H, s). 7.42 (2H, m), 7.18 (1H, m), 7.07~7.12 (2H, m), 4.84~4.95(1H, m), 4.26 (10H,
m), 3.27(1H, 5),2.03~2.14(1H, m), 1.74 (3H, m), 1.39 (3H, m), 0.88 (3H, m),0.50(1H, brs).

SLHEB) 734058 73 &
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H
N
| P
N
0
%N

N,

F N
73

S 69 LA 69 KIHI &7, Kb &Y 69-a R S-IR-4- LTI REERE , 4L 60-¢ Hpk 2-
b, BIMLEY 73. ESI-MS: m/z =555.26]M+H]" .

'H-NMR (CDCls) 4y 8.97(1H, s), 8.49 (1H, s), 8.40 (IH, s), 7.36 (1H, m), 7.23 (1H, m), 7.47(1H, dd, J=3.0,8.5),
4.94(1H, s), 4.84(1H. s), 4.29 (4H. m), 3.97(1H, s), 3.33(1H, s), 2.74(1H, d, J= 18.0), 2.34~2.38 (2H, m), 1.73~1.90
(3H, m), 1.59 (4H, m), 1.26 (2H, m), 0.99~1.12 (3H, m), 0.71 (1H, m).

S 74
ZHESEG] 31 MRS T77, BAE 31-b #ulk N RREEMEEGY), SRS 74.
SoiEfl | RS A4t ESI-MS: | '"H-NMR
m/z
[M+H]*
74 N oA 58330 | TH-NMR(CDCL)  on8.97(1H, d,
N o J=5.0), 8.48,8.46 (1H, s), 7.47(1H,
/ 7w dd, J=4.58.5), 7.24(1H, dd,
J=2.0,8.0),721(1H, d, J=5.0),
Br NS gg 7.11(1H, dd, /=3.0.8.5), 5.03 (IH,
l \ s), 4.93(1H, s), 4.54 (1H, s), 3.85
o %N (4H, 5),3.61 (2H, 5), 3.29 (4H, m),
T 291(1H, d, J- 18.0), 2.41,2.44
F N (2H, s), 2.01 (1H, m), 1.61~1.78
(8H, m), 1.26 (2H, m), 0.96 (1H,
brs), 0.64 (1H, brs).
SHER) 75:0EW 75 &

75

S SERER] 31 L&Y 31 IG5k, LG 31-b i 5-IR-1-F TS 1H-ME e, K1k &4 2-b
X 60-¢, HEILEYD 75. ESI-MS: m/z =579.30[M+H]" .
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'H-NMR (CDCL)  on 848 (1H, s), 8.36 (1H, s), 7.54 (1H, ), 7.47 (1H, ), 7.23 (1H, m), 7.07(1H, dd,
J=3.0,8.0),6.13(1H, d, J=1.5), 4.87~4.99(11, m), 4.63 (1H, s), 4.26 (1H, m), 3.84 (6H, brs), 3.47 (3H, brs), 2.18(41,
m), 1.76~1.88 (7H, m), 1.30~1.51 (6H, m).

SR 764050 76 I

H
HN-(2

)

N
P )
Vg/o | N
F N/J
76

B2 S 3 FALE Y 3 BRI TT R, AL B 3-F Bl 7-Boc-2,7- —HUIRIE[3.61%5 k%, BRI &) 76.
ESI-MS: m/z =595.34[M+H]".
IH-NMR (CDCly) 6w 8.45 (1H, dd, J=1.0,4.5), 8.27 (1H, s), 7.66 (1H, s), 7.38 (1H, dd, J=1.5,7.5), 7.11 (2H, m),
7.06 (1H, dd, J=4.5,7.5),6.99 (1H, m), 4.95 (1H, s), 4.86(1H, 5),3.70,3.71(1H, ),3.22~3.88(13H, m), 2.83~2.87(1H,
m), 2.35~2.42(2H, m), 1.58~2.02(8H,m), 1.08 (2H, brs), 0.85 (2H, brs).

SR 77 B 77 I

H

HN [
0

H

N
| P y
O | XN
F N/)
77
SN 3 LAY 3 E STV, B EY 3-h HRk(4-3F T MR E-5- IR, AL A 3-f Bl
7-Boc-2,7- “RAR[3.61% %, HREIMLAY 77, ESI-MS: m/z =596.31[M+H]" .

'H-NMR (CDCls) 6n 8.98 (1H, s), 8.40 (1H, s), 8.31 (1H, s), 7.69 (1H, s), 7.15 (2H, m), 6.97 (1H, m), 6.42 (4H,

brs), 4.99 (1H, s), 4.90 (1H, s), 4.56 (1H, m),3.71~3.90(5H,m), 3.50~3.63(2H,m), 3.24~3.38(2H,m), 2.90 (1H, m),
247 (1H, 5), 2.40 (1H, d, J=18.0), 1.62~2.02(SH,m), 1.22 (2H, t, /=4.0), 0.98 (211, brs) .

RIBI ARSI IE R B
BCERCIRZS R I7 19 MOLM-13 ZHABEL MV-4-11 4008 CRIE: r i BHARIECA IR 2] ) #HE 2000-
10000 4HMUAFFLIEAT 96 FLERL A (100pL/L), 37°CHRuEsefa i i35 )a, (A MBEAGH T E Y
PEIERREAINRE, &H 2 AMFATRIL, FESREN A, 37°CHl ks 7= h 4k 8 7% 72-120 /M /S,
IR CCK-8 ()7 5. HARMALSE, 10uL/AL), 37 C4k8:4s 9% 3-5 /)5, PerkinElmer
Envision % INEEELHRAX 450nM ARG G, GraphPad Prism 3R FW BT U E 0, A ER
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B2k, 15 ICsofH. BERGERMFE 1. Hb A IR IC50<50nM.
1 YU p I A v

eSS | MOLM-13 HIGZMNEE | MV-4-11 48858 10135 1
PE 1C50(nM) IC50(nM)
2 A A
3 A A
4 A A
6 A
27 A A
31 A A
32 A
33 A
34 A
35 A A
36 A A
46 A
50 A A
54 A A
56 A A
58 A
60 A A
64 A
65 A
66 A
67 A A
69 A
70 A
71 A A
72 A A
73 A A
74 A A
75 A A
76 A A
77 A A

GERRE, ANTTRILE TR MV-4-11 4HH0A1/BL MOLM-13 4 it H A Sl i3 v 3 i 1
RIF2 T MmIRER I A YrE Menin-MLLAH BEAEF 168 71
IS E AR (Fluorescence polarization) 36 2 X &4)-5 menin B 45 & REJIEME. I FP 2%

M (50mM Tris-HCL pH 7.5, 50mM NaCl, ImM DTT, 0.01% BSA) ¥ GST-MENIN (1-615aa) F1
FITC-MLLI s.43 BEATFORE, £ 58 (0 384 FLAE W T iR P 42 AL 10pL INAZIRIE 8nM 1) GST-MENIN

(1-615aa) AZIRIE 8nM ] FITC-MLL1 543 VR 59K, 2500rpm 20 1min, =ZHEBEHE 1h. IS
pL BRI AT (7T MR, 4 (FIEEEMRE, RIS &2 o IS XS L) 2500 rpm &5+0 1min,
FIREEIFE 3h. ¥ B 5 H PerkinElmer Envision £ HHE LR UM FP (480/535) fH, @it A3 1 3f
HEMCEYNRERAIHZE (%) K#fE e Menin-MLL A BEAEFHMBE ;. 2301 fifils

(%) =1- (Maximum mP Control-25#j2H mP) / (Maximum mP Control-Minimum mP Control) x100%.
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7E GraphPad Prism BF W BHTIUSEU T, A EIIE, HHH ICoH. BEERNE 2. HA A%
= 1C50<50nM.

%% 2 Menin-MLL 25 455 #0135 14

AW | Menin-MLL EAZGHIH | (hEW'S | Menin-MLL & [ 456 #H)

T 1C50(nM) T 1C50(nM)
2 A 50 A
3 A 54 A
4 A 56 A
27 A 64 A
31 A 67 A
32 A 69 A
33 A 71 A
35 A 72 A
36 A 73 A
46 A 74 A
48 A

SRR, AOHNEDEA R Menin-MLL 2563178 1 .
Il 3 RSkt e e
HT R IR RE A 2. JB A PBS il (pH7.4), JFHE(A. MR- T KRR RkRz
(0.5mg/mL), ZiRALEY) (LIRFE 1uM) & NADPH+ MgClL BT 37°C % 300 rpm % TFHEE . & 15
60 738k DR B] AR RN . 0 ANITREACANE & PBS 2R (pH7.4), FHACK (R (0.5mg/mL)
MZAAEY . FEAMNE AR BB RE R Ovieh & EiEw, #BEH T LC-MS/MS WIE .
3 AEARININ BRI TR AR S AR e 4

ED S 60min TR &%) | LA S 60min IR (%)
6 >60% 64 >60%

27 >60% 65 >60%

33 >60% 66 >60%

48 >60% 73 >60%

60 >60% 75 >60%

R 4 1L EIRIE NI R R R e T

ED S 60min TR &%) | LA S 60min IR (%)
6 >40% 60 >40%

27 >40% 64 >40%

48 >40% 69 >40%

56 >40%

AT EVITE PRI RORL A e S PR 6 H S ) R (R 14T
R 4: RNZRIT1%

ICR /NS, fRE 18~22g, WM 3~5 K, BN, F4H 9 R, B HI%L 10mg/kg 7EHE B 4 DI
L EYIR: BRI 1mg/kg FIEEELS LM AL S V07T -

BEE SR [A] 504 15min. 30min. 1h. 2h. 4h. 6h. 8h. 10h. 24h; #HyERILES A A 4: Smin. 15min.
30min. lh. 2h. 4h. 6h. 8h. 10h. 24h; T-HREHE LM H]5A5 0 a0 50 5
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WLHEL 30uL ARIISERE SR ATARAE - 2R BE NS AR ISR A R A DIE A 8] s, BREH
F LC/MS/MS Hll5E .

KA SR A RS

R LR RALFIENEEA RFEN AR =R CEDRIFAE. AUC, Tin X Con %55
0.
R 5: HRNAGRR

7t SPF iftE NOD-SCID /MRCEIR: Rz MK R NPk MV-4-11 A S0PE 5 A% 40 i (1 10595 240
5x10° A/ R (1:1 J&A Matrigel 350, R T IIRAAE 250mm? A2, 143h¥ 504

SFHARNG 0 R, MR 0 KIFIE, BREBSZ—IR. AN 2-3 KEHR, FERNRARE, @
SREE: FHWER SR N BRI, 2645 RS RIEUM R AR E . AT

K bR BT AR

MR, TV (mm?) =1/2x(axb?); Ho, a NMEKRE, b AMEEE.

XTI AARFR, RTV =TVy/TVo: A, TVoAE 0 RMEAI, TV RS — IS 5 R A F .

AT RT3, T/IC (%) =Trrv/Crrv<100%; HA, Terv NVGITH RTV; Crrv NIEEEAT R
RTV.

R KR, TG (%) = (1-TW/TWo) X 100%; H, TW NVEITAREE, TW, AiaE s
#,

HREENE, BWC(%)=(Wi-Wto))/ Wipx100%; HH, Wio N 0 RMIRE, Wi NG — IR ERN 3]
VIR E

RIS SE R R AR HE LAY RN AT DRI s R K. 7 d21 R, MRS R AT 70%, SEEH
KT 75%.
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BFIERH
L3 AID AeA e 2y Bl sz,

7)p

(IIT)

Her,

R'. RL, REAIR* & HMVHIEHES . XZ&E. -OH. -CN. CrslidE. CoeliE. CoshEE. -Cres Wl
-Crao I EE . -Crg WHEEE-3-10 UM EEEE, -Cr WhTEE-Coro HE . -Cr WhEEE-5-10 JLATTEE, -ORY!,
-SRY!, -NReIR 4!, -C(O)RPL, -OC(O)RP!, -C(OYORP!, -S(O)RP!, -S(O)NRIR, - N(R<!)S(O) R¥!, -S(0);Rb!,
-S(0); NRORY' | - N(R")S(0).R4'. -OC(O)NR'RY, -N(R)C(O)RY' . k-C(O)NR'RY, FTIR Crekidt. Co.
6 WA . Cog I, -Crog WIEHE-Caro AITHE . -Clros WHEHE-3-10 JUHIFIEHE . -Ciros WHLIHE-Cor0 75 2 TK-C o6
TP e dE-5-10 TEA T HAT M — D ELZ N-OH. -CN. NHy. BGE. Crebidtal Ci Zebn i H;

B, R'VFI RZAALIEAM=0. =S B{=CRR®Z; FI/a{, R*F R*HELIEA=0. =S B=CR’R¥;

ROL, ReUFI R & EARSIHIE HE . Cig 5TdE . CosMidh . Cog B, Cro 22503, Cro Mk, 3-10 T
ARSI . Coo T FEEL 5-10 JuZe5 3, TR Cretiidd. Coslfidh. Coglhdh. Coo ¥k, 3-10 AT
FE\ Cor0 7 HEEN 5-10 JUA G AT BE — D EZ AN E . -CNL -OH. -NHay Croo KeFEBL Croe ALt LR

RE2FI RI2 £ 5 J 37 M A% A Crop 538 Coo fidE . Coo SRIEBY Cro JeiedE, BT Cro Btk Co ShEE.
Coos HLEEEL Cog Rt Tt — 1 B3R . -CN. -OH Bi-NH, HUfL;

R BB Cre fedk, TR Crg b fEikgk | DEE AL A 3. -CN. -OH Bi-NH, B3 HI B

Y #%5H O. S. CRRYE{ NR?, Hrfr Rx. RYELR? & H o7k B A8 Cre ket

W, Wi W20 W3, W I W G a7 ik B N C B¢ CH::

A B AR — B A RGBT L TR Can WIS 3-12 TR IRIAEE . Cooio W H5 HEER
5-12 JUL 4475 45

HikE#. NR%. Cis FLedhnk 3-8 JxFfLedE, Hf RPIE HEAER Cre Kt

R Bk H iz . -OH. -CN. -NHa. =0. =S, Cr¢bidt. Cos Mgk, Cos I Cro IRt

RO EH K ZE . -OH. -CN. -NH,. Eiffddhh —Pai® > ROBUCAI LA FEF]: -C(ONRTRY', -
N(RP)C(O)RY . -N(R")C(O)OR? . -OC(O)NRPRY . -C(O)R® . -S(O)R” . -S(O)R" . -N(R")S(O):R" . -
N(R)S(O)RP'. -S(O)NRP'RY'. -S(O)NRPR", -OC(O)R". -C(OYOR"'. Ciio¥Fhedk. 3-10 JLAIRLEIE. Co
10 5 HER 5-10 G5 &,
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