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(57) Abstract: Disclosed are derivatives of novel pentacyclic triterpenoid
AMPK agonists, oleanolic acid and 6-oleanolic acid, and medicinal use thereof,
. specifically, a compound represented by formula I or formula II, and a pharma-
ceutically acceptable salt or ester or solvate, which can be used for preparing
AMPK agonists having the activity of enhancing an AMPK phosphorylation
level and used for preparing a drug for preventing or treating AMPK-mediat-

ed diseases. The novel pentacyclic triterpenoid compounds of the present in-
vention have significant AMPK agonist activity, and the activity thereof is sig-
nificantly better than that of recognized AMPK agonist AICAR, and the com-
pounds also have better pharmacokinetic properties such as oral bioavailability
and very good safety.
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Biochemical Pharmacology 2010, 80, 1708; Current Drug Targets, 2016, 17, 908; Nat
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B-138

N-(3B-F3 & - 55 R be-12- 44 -28- Tk
H)-3-F HAE-0Y T hE

B-139

N-(3B-F3 & - 55 R be-12- 44 -28- Tk
H2)-3- S R AL-0Y T

B-140

N-(3B- (M e -3- H ik 2k ) S k- S B R
55 -12- 075 -28- Tk 28 )-3- FH & 07 7
mE

B-141

N-(3B- (M e -2- H ik 2 ) S k- S B R
55 -12- 075 -28- Tk 28 )-3- FH & 07 7
mE

B-142

N-(3B-(HR Mg -2- H i 2t ) S -5 13 R
e -12-47 -28- T AL )-3- F A8 2 -0 T
g

B-143

N-(3B-(6- T ML B -2 - FF i 2k ) SR k- 5%
BB bp-12-475-28- 1 55 )-3- H 4 k-
MY TRE

B-144

N-(3 B-(6- 5 1H i -2- P o 3k ) A k- 5%
B R A5 - 12075 -2 8- Tk 3k )-3- T 4 3 -
Y TRE

KR WIA BT E N ZG FHERAE AL . 3R v 9 T 51 R b i 2 /b — M 1R
e I TR, D-HIRIRER . HUHBER . DIKIR. FROBR . FURR. HokiR.
1,5-2% hlR . 2R-2-BiiR . BTR . WOR R, MREUR. IR, bt bR
M. RWEIR . ATERIR. D-HEE, LB, R, SERIR. AR, WM.
MR, AR, shiR. MR, EAR. JOHR. PR, SR, SRR, PR,
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TR, TEFR. FUISMR. HFR. 7WRIR. L-EAER. MR, KR, BIER.
FFRZEREIR . IR, AGHIRE. X R, MRER. HERER. 2. © R, TR
ONTETR . LT TR OISR, B GIR. 3-SR 2-FR. 1SR 2-FR,
AR, BRI . PURIER .. BN . RN . AR, LR, S
JilH, ZEAT DA R A S 48 CEAR. . 55 Bk
NG (B . AT =SS B FUEmIE R . AR KL
AT LLZES . A2, NS S A A 2 &) -

FHIBR I A DAY S o -5 R BRI A i m] 2 BSCHR )72 (Org. Biomol.
Chem., 2016, 14, 11154) 347, BIE e MOCHR TGS R IR MR,
T R A SR ED AT A 8- R R o -5 SR B RS- R R AT AR
VTG BT 2 RSt 1 5 i s s st (9 V84T

AR SR T BTA B2 18R A& 2% BT 52 (0 Sh B R B0A 1L
Ve % B AT B 58 AMPK BEBR LK iE PR AMPK B (0 S H o AR B )
AT AMPK BAG 523 18k v, IR m T il % 2L AT 358 AMPK B Rt
A TER AMPK #5057,

ARRRICFRAE T TR iR 18 1A &4. JL2025% T 857 1 h e s 711
WHIAEH 4% TR BIGTY AMPK A5 HIB% 259 v (6 FH 32

Hofr, FA AMPK /-3 05 AARA I g O I 0 JOERR
A G GsE . 8B A 4E o . BT MR . 9 R A B B BT 4k R T
TRpE ERRiAA T BB B RS o 25 L TR

Bk AMPK A-3H0P00%, AR MEgem AL e A gem, Bds: WiER &R
It AR EEAAE. 1 BUEk 2 RUBEROR . mARIAE . IR . SIKERERE L, O
LB, O UREIZE, OERACH . O ELE . OFE. DR R. DAL, BE
PRI HRRE CRLFERE M O IUR . B8R B ALEDRE A8 . AP Ee 05 8 AR K m
BB ) AR MEIR . ARRS R D PRI 2 . WA TEIR D . AL R
R RERAEFESS o

Bk AMPK A S0, TIRERRM . H BB Im. 38 A4 Rm.
PRI VB BOR JE R B S 2k R PR, s g Wi, 2 EfH %€
PR 1B PEST A AL AU, THZEMEGISE RS & BRER PRI AR 4ifb . FePEL
efbhim . AEMER K. RYEW (wP BURRBEEEm R . Z2EER.
ZEIVELEOME (PCOS) « AZERFG . RAEMATIRIE. BRERT R, OHE
FATR L E IR TS U S . A P ZE PRI AL BRI L IR BRPRBEAT |
RO RIER . ABE ., KRMESSRAE. o, Bk . BiRss. 181k
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B, BEMESS . M. B, WU, SREVERREORE . AR . THE AR
Bl IR PRI BRI . a-3RiZ R AR FIABAE . 2 RVEBE(LIAE . WIS R ILm . 4
PEMURSEORE . MR B IREGEAE. MRs - . 5 S PR BUg R
I

Bk AMPK /130500, W8k ik Dy RERRas A R a8l 5, 4G W,
SEZE . BEIAI 2. REM-FIREGAIE. BIEEZ A0 FIREGEAE. ki
IR - - = FLRR MURE . R REE A RS P RURE R A . RIRE, AR AL At
TR E FA RS, Hlin, HERIVEFRAR. NSRIVEFA BB
Ay IRIL TR R
ik AMPK /-5 HI50%, e, O . SRR a iR, 18%
BEPE MR . Bk L R 1 s MR MR AR AR (T e B BRI A MR
2 RPEEEE. RN A R AR, B S IR . ARE A 4 IR R
TR RZEE . S MR RE . MRS . BTN . RO 4 4 L
R AETHANNRE O SR 2T MRS AR . /D IS A IR o 41 e
T PREEEHIE . AL AR . iR, AR, RiER. Bm. R
Kies Silpie. BWdE. Bim. A, eSS, S00E. R, I
e PR ROV Tk DA B B R Al e

AR FTR—MTRpEATT AMPK A SIZORNZAMAEY, Hh&aiE
I7A R AT R T S B 25 2% [ mT 3252 (K Sh SRR Ba R E i 1
W AIZ) 7 LAl AR . P EIR A AR R AR I 45258 S n DL Ag
IR EFERIE A KA BT TR B, BRI A ERE
FHWRASE . FrRZGMA AW n] DL REA) BGH. Rl BORCR. Fufls 57
Gk | N 0 T NG N &= 71 N e 1 7 11 e s e e W S B

WEARTFE, AR T BN A B 2552 4252 1) Eh B R B AL
Yol 5 —FhE 2 P H AR B TR BUG YT AMPK S 500 2 G AT H
AFAEA R T LA JUR & - 215 7%

AR AR B A DA 3 B 25T LA e — P a2 Rl w254,
ALE FAUNN. RRICIR S REREZ] At B DR IRAIRE 71 SRR AE) . 0 280 1 il o0
71 CAnR - R AR MK AS B 55 )  PPARYyIS] 77 (An kA% 21 R A1 45 51 R ) . PPARou/y
WEEANF IRIEIKEE TV (DPP-IV) #IHI7) CAnda#g 07T WA HIT Birks
FIYTRIRIRE BT S5 A B ESKBENEZy (A& B MK 712528 ) . SGLT2 1
HF) CIRAE TN AT BTG REEFE . EAE T FIFTAR I 55D
& PRS0 T) ( HMS5552 56) R ZR . R I SRR IR-1(GLP-1) K24

(4
7
i
=
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V) AR ZETRIR . PR &k, RIRIIBIE. ALRi &k, DU & IR ART 0 &R
PTP1B #1055 B U0 B A BG4l 7). 6 260 -0- A R B T 1 3510 AMIPKC 3808005710
GPR40 #5575k GPR120 #3h7.

AL RS AR B A VA 254 mT DL —Fha 2 MOt 254, 4G
SRR, BRI ) R0 B R R 2 AERE-1(GLP-1) 28264 (iR ZEANAL. FIFi e
R RIEIIEIE. ALpr gk, DU SRR &S &,

ALIEFRS AR A A A A R 254 ] DL — PhEk 2 Bl Ak RS 14 g
DR 2, B AMPK @07 Cin B0, 28 lE X ZRFXR)EE)
) (AN UIIERR . GS-9674. EDP-305 Al LIN452 %), Z.Bt4ilF A 1L (ACC)
IR (A GS-0976 Z5). PS5 T BlE-1 (ASKL) 17 (40 Selonsertib
%), PPAR #Z)57 (U0 Elafibranor. Saroglitazar. IVA337 fil MSDC-0602K %)
R AR (caspase) HII7) (W1 Emricasan 25). WEJEELRGHEY A ZH1EFIEE 1

(SCD1> #Iil5%] (41 Aramchol %) KA i MU R AFEMR-1 (GLP-1) 324683
A (W1 Semaglutide 58 Tilsm A WP NE £5 7% 1248 (ASBT) 4155 (41 Volixibat
), MAEREN 1 (VAP-1) $II5] (40 BI 1467335 %), CCRSR [RB] (o
Cenicriviroc Z¢) FlEUIRBRIEE 2R B(THR-B) #3057 (W MGL-3196 %5) %%,

AL RS AR B A YA 254 m] DL —FhE 2 MR IR 254, .
FEIABR . ARTTIRAY) G ARl Ty SRR YT B ARARTT . SEARMTT . FARARIT
FIFCARADRTT < BUSAARANTT . BURAMIT A pitavastatin) . JE[EEEIRBCHDHIF ik
PracAiss). DURRRZY) CanslDURE . 3L DIFr. ARk DU%rSE ). PCSKO #0177

(1 Evolocumab #11 Alirocumab %5 ). CETP #]Iill 7 ({1 anacetrapib %), AMPK
BEh A ACC #1155 (41 GS-0976 55) 4%,

AR AT B T AL A a2 2% - nT 452 1) $h B ER BvA AL P i FH & mT
WYL WS RE ., ERMG AR AEMIE Y. YR AL 60 kg)4h 2
i, T BEN T AW Z % a2 M Sh B BUA RIS 2558 2 1
mg~1000 mg/iK, HRi% 5 mg~500 mg/ik, AL 10 mg ~ 60 mg/ik, FFREH 1~3
o AR P9 R A AS TR RN 700 28 0 AN [0 o A 25 L 77 v

AR SBAEARML, ARIEA TN

(1) AR IR A S O IR S-55 R IR AT A1) A 5 20K AMPK i8]
W, HHGE R ZULT 2 A1 AMPK #3555 AICAR.

(2) 5 UEMe-F B RBANSFHRRAT L, A& IR T =1 281k
AV EA LT IR AR B S 254880 J725 i

(3) 5IAHK AMPK #5057 AICAR ([REg1E A K4k 7 s R 1
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MK-8722 (F[-ECA AL PELIUIEERIERD AHEE, AR EH 8 1R =mk 284k
HEVRAAERE e,

(4) AR BARE N T =R KA Y1E N AMPK #3055, EEIA W AMPK
B BA MACERE . 5T i 2% AR EIE RN AL, HERIRT o A,
Al —FhE 2 A AR SRR R E0A T AMPK S SRR NZMBA R, A
YA R TR BLIG YT AMPK A5 10555 254 .

i Pl 3 B

Kl 1 A4 A& 9056 Huh-7 44 AMPK #5518 2% (1) 8218 ¥ ( Western Blot
R
AR SERE T 2

T A S B AR AR B NS o AEASKR B, AR BT 1) S 4] 2
N AR IR AR K B, AR R PR AR R B G o EANTS B AR R B IR RS
7 I N E N7 N O - 2 s s ik B 1

STt 1

Q-(ZH R 5L -3B-(2- 2 oK I ) S - U R e - 13(18) - M -28- Bk
FiRA ) (L& A-1D

Br- Br
Br_2 M NMyin THF NHZNH2 H,0 ,L/ 48%HBr.H,0 *,!‘/
To5C A 2an CH,CLEtOH(7:3) Chcreoneay,. RN 0o« HZN;;/ ~
75% 50°C Ar 16h ' two steps yield = 93% 9

©:COOH
COOBR DCC DMAP

DCM rt

LAEIT-4 HATU EtyN
OH —

DMF 80°C

30% 41%

BAALAM -1 (1.27¢g, 5.0 mmol) BT L3, bnA?Eﬁﬂﬁﬁﬁlﬂl’ﬁﬂj&ﬂF’i
W (20 mL, 40 mmol), GURETT, 55°CHIMINL 24 /Mo 58 HE

F S P B S N R TR A RS AR TE R, JREIRYE, FRIEANTE, /)ﬁtﬁﬁﬁg
A (5mLx3) ¥k, A2 (AalEiE, 1.166g, 773 75%).
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LAY 1-2 (1166 g, 3.723 mmol) &FT =& F M LEE (20mL, viv=
7:3) BHRBAERE, BEE OCHEIMAKARE (340 L), @SB, 50°CHH
VIR B 12 /N o RBLSERE G, S RSLE, S =S R He A 2B (5 mL x
3, viv = 8515 [MIRAENGEG, IBBORAE, T4, BEMLEY 13 F M E
BEHT TN PN,

¥ EAREINEE Y 13 FHMEE T EE 7K (2mL) H, #BEE0C, A
FUREEKIEW (2mL, 48%) , OCTHEH: 1 /Do SO H AN M FEE (5
mL , viv =4505) KIEAER, 5 45CFREKYS, HEEREEMNIRGKE
FE AN, g, UL E K (ImL x 2) ¥k, JER4kEin N\ B
HEE (SmL , viv=45:05) KRGVER], 5 45°C T g B 2 b5 40059
WAL, IMANCEE (5 mL) #12, #hE, JEUTHADEREE (1 mL) g, T8,
BUEY 14 (AEREE, 915 mg, FiL7 % 93%) : 'HNMR (300 MHz, D,0) §
3.82 —3.73 (m, 2H), 3.66 — 3.57 (m, 2H), 3.30 (s, 9H).

B 5-F 1 R (3-OA, 100 mg, 0.219 mmol) T N,N- - FF & B @ (8 mL)
1, IMA=2Z0 (122 pL, 0.876 mmol), =IIHFHETFIMA 2-(7-2HL FE I =%
I48)-N,N,N' N U FR L iR S e e s (HATU, 108 mg, 0.284 mmol), SR 1 /N
A AY 1-4 (58 mg, 0.219 mmol), KMEFIELE 50°C. TLC Kl M5
2)a, &R (oml) MEFEFK (SmL) BRI, KEZEH &R R

(10 mL = 2) ZEL, GiFANE, EEFK (SmL x2) ¥, KRR TE,
g, PERIYE, SREAEN (ZE P BEE =10 D 4ifk, BHEY LS
(AMEE, 41 mg, 77Z 30%),

BAL A 1-5 (175 mg, 0.281 mmol) ZIFT /K & FH (10mL) H,

TN NON- FR R BRI (DCC, 232 mg, 1.124 mmol). 4- PR Lt

(DMAP, 34 mg, 0.281 mmol) FI4E7 ~FEZ AN EE (86 mg, 0.337 mmol), %
ERFER B, TLC Rl Bise 4o, g, WA EEF/K (SmL x2) Hi,
TR T, 1Ly, JERIRYE, ArEREEN (& Tk FEE =30: 1)
aitk, /BAM -6 (HElEE, 100 mg, 772 41%),

AL AW 1-6 (100 mg, 0.116 mmol) & T VUERLE (8 mL) #, JIA 10%
ik (10 mg), AAHH T EEMP RIS . TLC il M 5eas G, JuEhk
Et, JEBOKRYE, SRS (8 M FEE = 10: D 4itk, /e
A-1 (A, 66 mg, 723 73%): "H NMR (300 MHz, DMSO-ds) & 13.18 (s, 1H),
7.79 = 7.69 (m, 1H), 7.69 — 7.57 (m, 3H), 7.17 — 7.08 (m, 1H), 4.74 — 4.60 (m, 1H),
3.59 — 3.43 (m, 2H), 3.12 (s, 9H), 2.81 (d, J = 14.1 Hz, 1H), 2.49 — 2.37 (m, 1H), 2.17
(d, J=13.2 Hz, 1H), 1.18 (s, 3H), 0.93 (s, 3H), 0.91 (s, 9H), 0.84 (s, 3H), 0.74 (s, 3H).
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ESI-MS: m/z 689.6 [M-Br] .

St 2

N-Q2-( RS SR -3B-(2-7R 2 op HA M9t 2 ) A - S AR J6e- 13 (18)- i -2.8-
Bz (b5 A-3)

DCM, rt

dingger,
e,

B 3-F AR (5, 0.011 mol) VAT Io/KMENE (35mL) H, itd: T~ 12w
INBSERET (4 mL), FINss e G R E R B 1 /NS TLC Rl R B 5e 4, &
REBA AR IR, BHMAKK (20 mL x 2) o, i KB ARk, ik,
PEHFAIKEE (10 mL x 3), IECkelt (10 mL x 3), HZE T, JEEELGR, 4
&Y -1 (AR, 4528, 773 83%).

BUAL AW 1-1 (150 mg, 0.30 mmol) ETH/K & F 4 (5 mL) W, Hitkk
TS IMERES (130 uL, 1.50 mmol) 1 N,N- IR REI: (1), FEK
B 3 /N o TLC Farill ) S 5845, s Z8BRIE 7], 3G9 -2 (B taldfdg, 155
mg, 77E 100%).

BN N-"HEZ, % (66 uL, 0.60 mmol) & THK &L (5mL) o,
T 2w it a4 112 (155 mg, 0.30 mmol) MK ~&FE (5 mL) &
WA =% (84 uL, 0.60 mmol), T S /Mf. TLC KR M FEA G,
A S HHE (10 mL) BB SRR, SN IR IR P PR R ANV (10 mL > 3D
7K (10 mL x 3) AR EhK (10 mL x 3) ¥l KBTI, ik,
k4R, AEEAEEN (&R k: PEE =20: D 4ift, #SeaP I3 (gt
[El44, 143 mg, 773K 84%).

BAAY) -3 (141 mg, 0.248 mmol) ZIFTHE (10 mL) #, MAAA
L (140 mg, 2.48 mmol), FEIFITH . TLC Fll BTG, RNIE A &
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i, WIERBRTAR, BRAVH LR (20 mL) fiiZK (20 mL) 4, A
MUK KK (20 mL < 3) FHEAIE K (20 mL x 3) ¥k, JooKIREREN T4,
g, JERORG, SREREENT (&b FEE =20: D 4ifk, 505 -4
(AMEE, 87mg, 77E 67%),

BAAY) -4 (87 mg, 0.165 mmol) V& T T/KMLEE (10 mL) 1, JIAARZE
T HERET (245 mg, 1.65 mmol) Al 4- - FFEFEMELE (20 mg, 0.165 mmol) , X
RIFFHEE 115 CHFEE R . TLC iR EA )G, A& R (20 mL) #
BSOS, SONRAR IR IN R ERER (10 mL x 3) Ak (10 mL x 3) ¥Gi, &1
IKTRFREN T, 1L, JEVIRYE, SRERHENT (Z&EF b FEE =20: 1) 4f
th, BEY A-3 (AGEE, 93 mg, 773 84%) : 'HNMR (300 MHz, CDCl5)
§7.84 —7.63 (m, 1H), 7.63 — 7.51 (m, 1H), 7.51 — 7.30 (m, 2H), 6.72 — 6.50 (m, 1H),
4.82 — 4.59 (m, 1H), 3.77 — 3.43 (m, 2H), 3.07 — 2.83 (m, 2H), 2.83 — 2.70 (m, 1H),
2.63 (s, 6H), 2.41 (d, J = 13.7 Hz, 1H), 2.36 — 2.18 (m, 1H), 1.16 (s, 3H), 0.98 (s, 3H),
0.87 (s, 9H), 0.83 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 673.3 [M-H] &

St 4] 3

N-(2-(1-WRWE ) £, E) -3B-(2- R Hk o FR I Ak ) S -5 13U R £ -13(18) - - 2. 8- BBt
e (AW A-4)

SHESZHEG] 2 773, B NN- I 2 B Hl 1-Q- 2 R 2 I IReE,
BAEY) A-4: 'H NMR (300 MHz, CDCl3) 8 7.74 (d, J = 7.1 Hz, 1H), 7.52 (d, J =
6.9 Hz, 1H), 7.47 — 7.29 (m, 2H), 6.77 — 6.64 (m, 1H), 4.78 — 4.59 (m, 1H), 3.75 —
3.46 (m, 2H), 3.08 — 2.67 (m, 7H), 2.43 (d, J = 13.6 Hz, 1H), 2.31 (d, J = 10.1 Hz,
1H), 1.16 (s, 3H), 0.98 (s, 3H), 0.88 (s, 3H), 0.86 (s, 6H), 0.79 (s, 3H), 0.72 (s, 3H).
ESI-MS: m/z 715.5 [M+H] .

St 4

N-(2-(4-ME kB ) 2, 5 ) -3B-(2- 8 O FR It it ) S -5 3 SR e - 13 (1.8) i -2 8- Bk
e (&4 A-5)
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SHESZHEG] 2 (7792, B NN- I 2 Bl 4-(2- 5k 238k,
A A-5: 'H NMR (500 MHz, CDCl3) 8 7.76 (d, J = 5.8 Hz, 1H), 7.63 (d, J =
5.8 Hz, 1H), 7.52 — 7.41 (m, 2H), 6.57 — 6.46 (m, 1H), 4.76 — 4.67 (m, 1H), 3.76 (s,
4H), 3.57 — 3.38 (m, 2H), 2.81 (d, J = 13.8 Hz, 1H), 2.63 (s, 6H), 2.45 (d, J = 13.5 Hz,
1H), 2.42 — 2.33 (m, 1H), 1.18 (s, 3H), 0.95 (s, 3H), 0.90 (s, 3H), 0.89 (s, 3H), 0.87 (s,
3H), 0.84 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 715.5 [M-H] .

S S

N- (2-(1-PUZE g JE) 2, 5%) -3B-(2-72 FE 2K F I 8 ) S -5 SR B -13(18)- M
28-Bihe (L& A-6)

SHESLHER] 2 (7798, K NN-F I 2 JeE gk 1--2 3, 25k ng k.,
H154LA Y A-6: 'H NMR (300 MHz, CDCl3) 8 7.73 (d, J = 7.3 Hz, 1H), 7.49 (d, J =
7.1 Hz, 1H), 7.37 (dt, J = 19.0, 7.3 Hz, 2H), 4.78 — 4.65 (m, 1H), 3.72 — 3.54 (m, 2H),
3.26 — 3.08 (m, 4H), 3.08 — 2.95 (m, 2H), 2.77 (d, J = 13.3 Hz, 1H), 2.42 (d, J = 13.5
Hz, 1H), 2.31 (d, J = 12.0 Hz, 1H), 1.16 (s, 3H), 1.02 (s, 3H), 0.88 (s, 3H), 0.86 (s,
6H), 0.82 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 699.3 [M-H] .

S 6

N-(2-(4-FF - 1-WR W At ) 2, 28 )-3B-(2- PR 2 TR P I 22 ) A 2 -5 3L AR e - 13 (1.8) -
28-Bihe (b&4 A-8)

SMSLER] 2 W 57%, B NON- R Z 2 B ol 1-(2-F 5 2.55)-4- F 34K
1%, #4945 A-8: "H NMR (300 MHz, CDCls) 8 7.75 (d, J = 6.9 Hz, 1H), 7.64 (d,
J=7.0Hz, 1H), 7.53 — 7.35 (m, 2H), 6.46 — 6.36 (m, 1H), 4.80 — 4.69 (m, 1H), 3.54 —
3.30 (m, 2H), 3.04 — 2.80 (m, 4H), 2.73 (s, SH), 2.57 (s, 5H), 2.53 — 2.45 (m, 1H),
2.46 — 2.38 (m, 1H), 1.24 (s, 3H), 1.00 (s, 3H), 0.97 (s, 3H), 0.93 (s, 9H), 0.78 (s, 3H).
ESI-MS: m/z 730.5 [M+H] .

SEHt ] 7
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N-(2-(4-F I ) 2,3%) -3B-(2-(2- LB L ) £ A 27 % AR e L ) S| A -5 S A e
-13(18)-%%-28-Bi i (AL &40 A-12)

OH BnBr, K;CO3
—_—
DMF, 85°C

H-mont
DCM, 40°C

'COOBN

92% 75%

AOH /ﬁ\
DCC, DMAP
N/\/O

DCM, rt H
95%

S
HNTN HATU, Et;N /ﬁ\
DMF, 50°C N

69%

SRR (OA, 20g, 0.044 mol) VAT NN-HFHEFEZ (200 mL) +,
TIANBRIREY (6.g, 0.044 mol), HE WIS (8 mL, 0.044 mol), %
N8 ¥ 5 SN RTHE A 85°C, UM 10 /M. TLC Kl s B 58 4 s, 2 #iling,
PEDE IV NON- LR IZ (10 mL x 3) Peigs, DERA 202 BI85 AIKK

(100 mL x 2> H1, Hrif KEAEE A, #hyE, JEPFHKE (50 mL x 3), 1EC
et (S0mL x 3), EZTE, AW -1 (AREE, 2202g, 7% 92%).

BALEY) -1 (22 g, 0.040 moD) & T —&H%E (200 mL) 1, JIAFF1k
Zt (44g), BRMBEFIRZE 40°C, M 8 /M. TLC MG, %
WEE, g, JEUH & T L (50 mL x 3) Wik, JEwRkYE, LR
B CalE: AR OB =10: 1 gifh, B4eaY a2 (AEREE, 1652g, 7™
HT75%)0

BHAY -2 (1g, 1.829 mmol) VAT IC/KMENE (10 mL) H, INAARR
HERET (2.708 g, 18.29 mmol) Hl 4- HZFEMEE (223 mg, 1.829 mmol), KX
RIFFHEE 115 CHRFEER . TLC Rl M54, A& F K (30 mL) #
BSOS, S NIRRT IN 688 (10 mL x 3) FJK (10 mL x 3) ¥, K
BRERAN T2, 08, JERIRS, S ENT (S8 k. FEE =20: 1 4ifk,
A -3 CAAEE, 925 mg, 773 73%).

UL &40 1113 (150 mg, 0.216 mmol) & T /K & F ke (6 mL) o, Kk
IO NN'- IR CEREOERZ (134 mg, 0.647 mmol). 4- ~FEJEALEE (27 mg,
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0.216 mmol) A N-Z.Bt ZEEfi% (30 uL, 0.324 mmol), Fim#tHE ™. TLC #r il
RN SEAE, HE, JEMUTK (SmL x2) Wik, ToKBRERANTE:, LUk, W
waE, SHRHEN Chlt: CBROlE = 3: 1 4ift, S ) 14 (A&
B4, 159 mg, F=# 95%).,

EUALAH) TTT-4 (159 mg, 0.204 mmol) ¥&T PYE LI (10 mL) 1, A 10%
ik (16 mg) , HAE T EiRHF: NI . TLC Kl s S 54 fm, i dfe:
M, JEMORYE, ARERMENT CRmEE: ABROEE =1: D 4itk, /BUeAEY
-5 (HEEE, 90 mg, 773 64%)

BULA Y TTI-5 (100 mg, 0.145 mmol) ¥ T NN- ~HILFEZ (6 mL) 1,
AN =28 (40 pL, 0290 mmol), =EBEF: TN 2-(7-F A FE I =%
I4E)-N,N,NYN- U PR R S e e ES (72 mg, 0.188 mmol), KM 1 /MEEIIA
N-(2-Z 3k 2.3k (23 ul, 0.174 mmol), MNIEFHEZE 50°C. TLC ¥l 5 v
se4fa, & P (10mL) Ak (SmL) AR, KJZH & FE (10
mL x 2) A, SFAHE, K (5mLx2) ¥k, TKBRERAN TR, Tk, &
Wk4n, AEEAEEN (&R PEE = 30 1 2ifk, f4UE% A-12 (3
i {4, 80 mg, 7°Z 69%): '"H NMR (300 MHz, CDCl;) § 7.81 (d, J = 7.3 Hz, 1H),
7.66 (d, J = 7.0 Hz, 1H), 7.63 — 7.50 (m, 2H), 6.60 — 6.49 (m, 1H), 6.49 — 6.36 (m,
1H), 4.77 — 4.65 (m, 1H), 4.44 (t, J = 4.8 Hz, 2H), 3.76 — 3.56 (m, 6H), 3.47 — 3.25 (m,
2H), 2.86 (d, J = 15.4 Hz, 1H), 2.53 —2.33 (m, 8H), 2.03 (s, 3H), 1.21 (s, 3H), 0.97 (s,
3H), 0.96 (s, 6H), 0.94 (s, 3H), 0.89 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 824.6
[M+Na] ",

St 8

N-(2-(4-F FE-1-WRBRIE) 2. 58) -3B-(2-(2- 2B ik 2 8 W ik ) 2 PR I ok B e - 5%
BURBE-13(18)-1-28-Bif% (fb &) A-14)

SHSEG] 7 55, 4-Q-FA 5L 25D R pk 1-(2-%0E 2. E)-4-FF 2
WRIER, #4594k &4 A-14: 'TH NMR (300 MHz, CDCl3) § 7.81 (d, J = 7.2 Hz, 1H), 7.66
(d, J = 7.0 Hz, 1H), 7.62 — 7.48 (m, 2H), 6.58 — 6.48 (m, 1H), 6.45 — 6.36 (m, 1H),
476 — 4.67 (m, 1H), 4.44 (t, J = 4.8 Hz, 2H), 3.73 — 3.55 (m, 2H), 3.43 — 3.21 (m, 2H),
2.85 (d, J =153 Hz, 1H), 2.71 — 2.51 (m, 6H), 2.51 — 2.42 (m, 4H), 2.42 — 2.38 (m,
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1H), 2.36 (s, 4H), 2.03 (s, 3H), 1.20 (s, 3H), 0.97 (s, 3H), 0.95 (s, 9H), 0.90 (s, 3H),
0.75 (s, 3H). ESI-MS: m/z 815.7 [M+H] .

SETER] 9

N-Q2-(= R A L) 2.8E) -3B-(2-(2- LB AL 2 5 24 ) 2K FR I A2k ) S 25 3R
$e-13(18)-1-28-BE e iRk ¥ (b5 A-15)

1t 4 1.4 HATU, EtsN /i])\
O,
DMF, 50°C N/\/ a

65%

S SEHEE] 7 72484 & TI-5, BUL-A ) 110-5 (100 mg, 0.145 mmol)
BT NN-ZHERBZ 8mL) #, JIA=4& (80 uL, 0.580 mmol) , =i
PR T ION 2-(7-5840 8 3F = Z0H)-N N N N'- Y B AR 7S U PR B (72 mg, 0.188
mmol) , XK 1 /N EIIAEY 1-4 (60 mg, 0.174 mmol) CHH SR 1 il
3, RMNHFIRAE 50°C. TLC Rl M54 fa, =& F 6 (10 mL) FEE
FK (5mL) AR, KEHZEFE (10 mL x 2) ZEH, AIFAHZ,
FZETFK (SmL x2) ¥k, KRBT, ik, sEBOR%E, SrERFZEN

TR FEE =30: D aifl, B EY A-15 (A EEE, 80 mg, 7 EE 65%)
'H NMR (300 MHz, DMSO-ds) 6 8.09 — 7.98 (m, 1H), 7.83 — 7.74 (m, 2H), 7.74 —
7.64 (m, 2H), 7.17 — 7.06 (m, 1H), 4.74 — 4.61 (m, 1H), 430 — 4.14 (m, 2H), 3.59 —
3.45 (m, 2H), 3.44 — 3.33 (m, 4H), 3.13 (s, 9H), 2.91 — 2.72 (m, 1H), 2.48 — 2.39 (m,
1H), 2.18 (d, J = 12.1 Hz, 1H), 1.84 (s, 3H), 1.19 (s, 3H), 0.92 (s, 12H), 0.86 (s, 3H),
0.75 (s, 3H). ESI-MS: m/z 774.6 [M-Br]".

St 10

N-G-(= F )R L) -3B-(2-(2- LB 5 2B 5L ) 2K F B 5 S o HUR
Fe-13(18)-Mi-28-BLic by (&4 A-16)
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\/ Br Br

0] Br O +N— I + |
2 M NMj in THF - NH,NH; - H,0 + 9 -
_/_/ 3 _/—/ B oNH, - Hy HzN\/\/N< 48%HBr,H,O HoNe AN
55°C Ar 24h N CH;CL:EtOH(7:3) 0C to nt HBr
96% 50°C Ar 16h )
O e] two steps yield = 99% )
-1 1-2' -3 1-4

WA -4 HATU, EtsN /(l‘])\
o)
DMF, 50°C ”/\’

49%

-5

S 1 177, BAEY 11 Bk -1, #E0EY 4. B3R
SEHER] O BT R, BAL AW 1-4 BBk 1-47, H1734L 54 A-16: "H NMR (300 MHz,
DMSO-ds) & 8.08 — 7.96 (m, 1H), 7.79 — 7.71 (m, 2H), 7.67 (d, J = 8.6 Hz, 2H), 7.04
—6.88 (m, 1H), 4.71 — 4.60 (m, 1H), 4.29 — 4.13 (m, 2H), 3.41 — 3.29 (m, 2H), 3.29 —
3.18 (m, 2H), 3.18 — 3.08 (m, 2H), 3.04 (s, 9H), 2.79 (d, J = 12.5 Hz, 1H), 2.43 (d, J =
14.3 Hz, 1H), 2.17 (d, J = 12.9 Hz, 1H), 1.81 (s, 3H), 1.16 (s, 3H), 0.90 (s, 12H), 0.83
(s, 3H), 0.72 (s, 3H). ESI-MS: m/z 788.6 [M-Br] ",

S 11

N-Q-(Z R ) 2,38 -3 B-(2- FF AUt o I ) - L 4713 (18)- M
28-BEIRA ) (A A1)

00Bn ©¢O/
OOH DCC, DMAP

DCM rt
82%

{058 -4 HATU, Et;N
_—mmmmm
DMF 50°C

40%

SRS 7 710840 &4 TIT-2, B4 TI-2 (150 mg, 0.274 mmol)
BT IR &R (6 mL) 1, AR NN'-Z38 CE BB IZ (170 mg, 0.823
mmol). 4- - FHZEFMIE (34 mg, 0.274 mmol) FILEZE ~HESH HFEE (54 mg,
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0.302 mmol), F M. TLC Kl i B 5e4s o, g, JERAK (SmLx2)
Ve, JoOKBRERN T, L, JEMOKYE, SEEREEN CRilkE: JROE =
20: 1) #ifk, A IV-1 (AREE, 159 mg, 773 82%).

EUALAH) TV-1 (159 mg, 0.224 mmol) & T-PUERKIE (10 mL) 1, A 10%
ik (20 mg), AAHE T =R A . TLC KRB 5EAE, gt
PEBORAE, SRERAEENT CRillk: 4Bl =1: D 4ifk, BusE%Iv-2 (4
Bk, 118 mg, =% 85%).

BUALAY IV-2 (150 mg, 0.242 mmol) & T N,N- - HE:FEZ (8 mL) 1,
MA=2Z0 (135 pL, 0.970 mmol) , FRHFE NI 2-(7-F AL I =K
I4E)-N,N,NYN- U PR iR S e e lS (120 mg, 0.315 mmol) , SR 1 /MEHE I
A 1-4 (128 mg, 0.485 mmol) , RMEFHELSE 50°C. TLC falll x M58 4% )5,
& HE (10mL) MEEF/K (5mL) AFRR MR, KEH & F % (10 mL
x2) FE, &FAHZE, ZFEFK (SmL x2) ¥k, TR TE, T,
RS, SREREEN (CE P FEE =20: D 4itk, B{4HA" A-17 (3
i A, 77 mg, 723 40%) : '"H NMR (300 MHz, DMSO-ds) § 7.82 — 7.64 (m, 4H),
7.18 — 7.06 (m, 1H), 4.74 — 4.64 (m, 1H), 3.83 (s, 3H), 3.59 — 3.45 (m, 2H), 3.39 —
3.34 (m, 2H), 3.13 (s, 9H), 2.83 (d, J = 13.4 Hz, 1H), 2.50 — 2.41 (m, 1H), 2.24 - 2.11
(m, 1H), 1.19 (s, 3H), 0.93 (s, 6H), 0.92 (s, 6H), 0.86 (s, 3H), 0.75 (s, 3H). ESI-MS:
m/z 703.6 [M-Br]".

S 12

N-(3-(= LR N 5E) -3B-(2- F AU 22 O P I 2 ) e - U e - 13(18) M
28-BEG A (L& A-18)

SHSEHEE] 11 535, B AW 1-4 Bl 1-4°, H113L54 A-18: '"H NMR
(300 MHz, DMSO-ds) & 7.80 — 7.63 (m, 4H), 7.02 — 6.89 (m, 1H), 4.76 — 4.62 (m,
1H), 3.82 (s, 3H), 3.30 — 3.20 (m, 2H), 3.20 — 3.10 (m, 2H), 3.06 (s, 9H), 2.81 (d, J =
14.7 Hz, 1H), 2.46 (d, J = 14.8 Hz, 1H), 2.20 (d, J = 13.1 Hz, 1H), 1.19 (s, 3H), 0.93
(s, 12H), 0.86 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 717.7 [M-Br] ",

S 13

N-(3-( IS TR -3B-(2-72 2 0K AR B 2 ) S - 5 U e - 13(18)- I -28-
Beis (La4 A-19)
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e W
HN ’i‘ HATU Et;N

DMF, 50°C
96% HO'

pyridine, reflux
84%

B 5-F 1 R (3-OA, 100 mg, 0.219 mmol) T N,N- - FF & B @ (8 mL)
1, IMA=2Z0 (122 pL, 0.876 mmol), =IIHFHETFIMA 2-(7-2HL FE I =%
I48)-N,N,N' N U PR RS e e lis (108 mg, 0.285 mmol), S 1 /MR
3- G R (55 uL, 0.438 mmol), KMVEFE A 50°C. TLC il b 584
i, A& FE R (omL) fK (SmL) 4bFE N, KIEMH & FHE (10 mL x
2) R, BIFHEHZE, K (5 mL x 2) ¥k, KRR TG, i, JERK
i, AEERHEN (&P FEE =30 1 g4ifk, BS48% v-1 (A,
113 mg, 72% 96%).

BAAY) V-1 (113 mg, 0.209 mmol) & T F/KMLEE (8 mL) 1, JIAARIE
T HERET (309 mg, 2.09 mmol) Al 4- FHEFEMEIE (26 mg, 0.209 mmol) , X
RIFFHEE 115 CHFEE R . TLC iR EA )G, A& R (20 mL) #
BSOS, SONRAR IR IN R ERER (10 mL x 3) Ak (10 mL x 3) ¥Gi, &1
IKTRFREN T, 1L, JEVIRYE, SRERHENT (Z&EF b FEE =20: 1) 4f
1k, B4k & A-19 CAMGEE, 121 mg, 723 84%) : 'H NMR (300 MHz,CDCls)
§7.72 (d, J= 7.2 Hz, 1H), 7.55 (d, J = 7.1 Hz, 1H), 7.47 — 7.30 (m, 2H), 6.36 — 6.27
(m, 1H), 4.76 — 4.65 (m, 1H), 3.46 — 3.18 (m, 2H), 2.91 — 2.72 (m, 3H), 2.62 (s, 6H),
243 (d, J=14.2 Hz, 1H), 2.39 — 2.30 (m, 1H), 1.17 (s, 3H), 0.98 (s, 3H), 0.89 (s, 3H),
0.87 (s, 6H), 0.82 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 689.6 [M+H]".

S 14

N-(3-(4- NGk ) TR ) -3 B-(2- 5 O Y btk ) e o - S M A e - 13(18) - -2.8- Bk
e (WA A-20)
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ZMSKHG] 13 BIJ55, 1 3- WG R R 8 Bl N-(3-2 P 45) ik, il 73
k&4 A-20: '"H NMR (300 MHz, CDCl3) § 7.90 — 7.78 (m, 1H), 7.72 — 7.59 (m, 1H),
7.59 — 7.46 (m, 2H), 6.40 — 6.25 (m, 1H), 4.79 — 4.66 (m, 1H), 4.13 — 3.93 (m, 4H),
3.50 — 3.22 (m, 2H), 3.21 — 3.04 (m, 2H), 3.04 — 2.88 (m, 2H), 2.81 (d, J = 13.7 Hz,
1H), 2.47 (d, J= 13.8 Hz, 1H), 2.35 (d, /= 11.9 Hz, 1H), 2.17 — 2.00 (m, 2H), 1.19 (s,
3H), 0.95 (s, 3H), 0.89 (s, 6H), 0.87 (s, 6H), 0.73 (s, 3H).

LA 15

N-(3B-(2-FR L2 AR L ) AL B S MR - 13 (18)- 06 -28- I 3E) -t (Ab A7)
A-27)

S 2 (97775, ¥ NN- B2 R B Bk, #1557 A-27:
'H NMR (300 MHz, DMSO) § 7.94 — 7.85 (m, 1H), 7.78 — 7.68 (m, 1H), 7.63 — 7.49
(m, 2H), 4.84 — 4.74 (m, 1H), 3.80 (s, 4H), 3.63 (s, 4H), 2.77 (d, J = 14.5 Hz, 1H),
2.46 (d, J =13.2 Hz, 2H), 1.19 (s, 3H), 0.97 (s, 3H), 0.92 (s, 3H), 0.91 (s, 3H), 0.90 (s,
3H), 0.87 (s, 3H), 0.79 (s, 3H). ESI-MS: m/z 672.5 [M-H]

S 16

3B-(2-(2- 2. B R 3 2, A ) 2 PP I L ) S L -5 U e 13(18)-HAi-28- 12 2-(4-
L) 2. (LB A-44)

N/\/Br
0\) HBr KoCOs

DMF, rt )LN

62% H

SR SEHEG] 7 72484 & TI-5, BUL-A ) 110-5 (120 mg, 0.174 mmol)
BT NN-ZHERBZ (QomL) H, A 4-2-IR ZH)EMREIRIREE (57 mg,
0.208 mmol) FIBRERAF (70 mg, 0.522 mmol) , FiRHFER R . TLC # il je Bi
SE4)E, HZBRZEE (20 mL) F1 (10 mL) A 2 N, /K2 2,82 2,185 (10 mL)
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AH, AIFANAE, K (10 mL x 2) ¥%, JoKBRERE TR, 098, BRIk,
SRERAEEN (TR F b FEE = 20: 1) 4ifk, 1AW A-44 (HEE{E,
87 mg, 77 62%) : 'HNMR (300 MHz, CDCl3) § 7.86 — 7.78 (m, 1H), 7.69 — 7.63
(m, 1H), 7.63 — 7.49 (m, 2H), 6.64 — 6.47 (m, 1H), 4.77 — 4.67 (m, 1H), 4.44 (t, J =
4.8 Hz, 2H), 4.30 — 4.13 (m, 2H), 3.77 — 3.55 (m, 6H), 2.75 (d, J = 14.0 Hz, 1H), 2.59
(t, J=5.7Hz, 2H), 2.54 — 2.46 (m, 4H), 2.42 (d, J= 14.1 Hz, 1H), 2.18 (d, J = 6.9 Hz,
1H), 2.03 (s, 3H), 1.17 (s, 3H), 0.96 (s, 6H), 0.94 (s, 3H), 0.93 (s, 3H), 0.92 (s, 3H),
0.74 (s, 3H). ESI-MS: m/z 825.6 [M+Na] ",

SEjEfs) 17

N-(2-(= L) £ F8)-3B- 30 2 - UR KE-13(18)-J-28-Wie il iR A1) (A5
) A-66)

SIS 1 72814840 5 A-66: "H NMR (300 MHz, DMSO-ds) & 7.16
—7.03 (m, 1H), 4.31 (d, J = 5.1 Hz, 1H), 3.59 — 3.41 (m, 2H), 3.08 — 2.92 (m, 2H),
2.80 (d, J=12.4 Hz, 1H), 2.45 (d, J = 14.4 Hz, 1H), 2.17 (d, J = 13.4 Hz, 1H), 1.15 (s,
3H), 0.91 (s, 3H), 0.90 (s, 6H), 0.85 (s, 3H), 0.73 (s, 3H), 0.68 (s, 3H). ESI-MS: m/z
541.5 [M-Br]".

St 18

N-(3-(= LR N 2L )-3B-F0 2 - SUR KE- 13(18)-J-28-Wie iR AL (A
) A-67)

S RSB 1 T, LAY 14 Bk 147, 135 A-67: '"HNMR
(300 MHz, DMSO-d6) § 7.00 — 6.89 (m, 1H), 4.31 (d, J = 5.0 Hz, 1H), 3.28 — 3.19 (m,
2H), 3.19 — 3.09 (m, 2H), 3.05 (s, 9H), 2.79 (d, J = 13.4 Hz, 1H), 2.44 (d, J = 13.9 Hz,
1H), 2.18 (d, J = 13.3 Hz, 1H), 1.15 (s, 3H), 0.90 (s, 9H), 0.85 (s, 3H), 0.72 (s, 3H),
0.68 (s, 3H). ESI-MS: m/z 555.5 [M-Br]".

St 19

N-(2-( = R EAE) 4. 8)-3B- 52 H: -5 U R BE-13(18)-145-28- Bt ik (Ab 54 A-68)
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SRS 2 71011840 54 A-68: "H NMR (300 MHz, CDCls) § 6.45 (t,
J=4.7Hz, 1H), 3.45 - 3.31 (m, 2H), 3.30 — 3.21 (m, 1H), 2.93 — 2.80 (m, 1H), 2.54 —
2.31 (m, 4H), 2.23 (s, 6H), 1.22 (s, 3H), 1.03 (s, 3H), 0.97 (s, 3H), 0.94 (s, 3H), 0.93
(s, 3H), 0.81 (s, 3H), 0.78 (s, 3H). ESI-MS: m/z 527.5 [M+H] .

St 20

N-(2-(1-WRWE J) 2, 3)-3B- 32 Fe- IR - 13(18)-#-28-1k ik (fb 54 A-69)

SHRSEHER] 2 (735, B NN- I 2 s ol 1--2 3 230 mRne,
34k 5% A-69: 'H NMR (300 MHz, CDCl5) § 6.71 — 6.26 (m, 1H), 3.47 —3.32 (m,
1H), 3.32 — 3.16 (m, 2H), 2.93 — 2.78 (m, 1H), 2.55 — 2.22 (m, 8H), 1.18 (s, 3H), 0.99
(s, 3H), 0.94 (s, 3H), 0.90 (s, 3H), 0.88 (s, 3H), 0.77 (s, 3H), 0.74 (s, 3H). ESI-MS:
m/z 567.5 [M+H] .

S 21

N-(2-(4-FE ke ) 2, -3 B4 F - 1R - 13(18)-#i-28-Hk i (A5 A-70)

SIESLHER] 2 7775, 8 NN- 32 G Bk 4-(2-%( 3 238 ik, i
LA A-70: 'H NMR (300 MHz, CDCls) § 6.50 — 6.40 (m, 1H), 3.76 — 3.60 (m,
4H), 3.45 — 3.29 (m, 2H), 3.29 — 3.18 (m, 1H), 2.90 — 2.79 (m, 1H), 2.55 — 2.31 (m,
8H), 1.19 (s, 3H), 0.99 (s, 3H), 0.94 (s, 3H), 0.89 (s, 3H), 0.87 (s, 3H), 0.77 (s, 3H),
0.74 (s, 3H). ESI-MS: m/z 569.5 [M+H] ",

S 22

N-(2-(4-FF - 1-WR e ) £ ) -3B-F -5 R Ie-13(18)-#5-28- Bk fle. (Ab &4
A-73)
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SIESLEG] 2 7772 5 NN- R 2 I8 ol 1-2-2 3t 2.55)-4- LR
2%, H154 54 A-73: '"H NMR (300 MHz, CDCl3) § 6.53 — 6.44 (m, 1H), 3.47 —3.33
(m, 1H), 3.34 — 3.18 (m, 2H), 2.90 — 2.80 (m, 1H), 2.64 — 2.33 (m, 12H), 2.28 (s, 3H),
1.19 (s, 3H), 0.99 (s, 3H), 0.94 (s, 3H), 0.90 (s, 3H), 0.89 (s, 3H), 0.78 (s, 3H), 0.75 (s,
3H). ESI-MS: m/z 582.5 [M+H] ",

S 23

N-(3-( = RS N 28 )-3B-F0 2 - SUR Ke-13(18)-1i-28-Wie e (AL &4 A-77)

SRS 2 777, 8 NN-HIE 2 e Bl 3- A AN, filf5
k&4 A-77: "H NMR (300 MHz, CDCls) § 6.24 (t, J = 5.1 Hz, 1H), 3.46 — 3.32 (m,
1H), 3.29 — 3.11 (m, 2H), 2.87 — 2.73 (m, 1H), 2.50 — 2.42 (m, 1H), 2.41 — 2.35 (m,
1H), 2.31 (t, J = 7.1 Hz, 2H), 2.22 (s, 6H), 1.18 (s, 3H), 0.99 (s, 3H), 0.92 (s, 3H),
0.91 (s, 3H), 0.88 (s, 3H), 0.77 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 541.5 [M+H] ",

S 24

N-(3-(4- M bk 5 ) PR 5 )-3 B4 - S A e - 13 (18) -4 -28- Bt ik (AL 54 A-78)

SIESLHER] 2 7775, K NN- 3 2 JE B 4k N-GG-2 38 ik, 6l
&4 A-78: "H NMR (300 MHz, CDCl3) § 6.03 (t, J = 5.7 Hz, 1H), 3.71 (d, J=4.6
Hz, 4H), 3.43 — 3.28 (m, 1H), 3.28 — 3.14 (m, 2H), 2.87 — 2.76 (m, 1H), 2.53 — 2.30
(m, 8H), 1.19 (s, 3H), 0.99 (s, 3H), 0.91 (s, 3H), 0.90 (s, 3H), 0.88 (s, 3H), 0.78 (s,
3H), 0.74 (s, 3H). ESI-MS: m/z 583.5 [M+H] ",

LI 25

N-Q2-( LB A HE) 455)-3p-Fa k- U fe-13(18)- - 28- Bt . (AL &) A-83)
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SIESLHER] 2 MJ775, O NN- R 2 8l N-2 B 2 %, il
k&4 A-83: '"H NMR (300 MHz, CDCl3) § 6.49 — 6.35 (m, 1H), 6.34 — 6.17 (m, 1H),
3.55 — 3.28 (m, 4H), 3.27 — 3.14 (m, 1H), 2.88 — 2.74 (m, 1H), 2.55 — 2.42 (m, 1H),
2.42 - 230 (m, 1H), 1.96 (s, 3H), 1.19 (s, 3H), 0.99 (s, 3H), 0.91 (s, 6H), 0.88 (s, 3H),
0.77 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 539.4 [M-H] .

S 26

N-(3B-F£F=-F B R - 13(18)-45-28- B 5L )-TE k. (fL 54 A-84)

SHESZHEG] 2 (7792, ¥ NN- L2 e Bl mmmk, #1734k 54 A-84:
'H NMR (300 MHz, CDCl3) & 4.01 — 3.69 (m, 4H), 3.68 — 3.52 (m, 4H), 3.27 — 3.17
(m, 1H), 2.81 — 2.70 (m, 1H), 2.54 — 2.38 (m, 2H), 1.17 (s, 3H), 0.99 (s, 3H), 0.92 (s,
3H), 0.87 (s, 3H), 0.86 (s, 3H), 0.78 (s, 3H), 0.77 (s, 3H). ESI-MS: m/z 548.4
[M+Na] ",

St 27

N-(GB-F - F At -13(18)-#i-28- B 8- B A GG k- 1,1- 44k (b &4
A-85)

SIESLHER] 2 779, ¥ NN- 5 2 e B 45l i A A © k-1, 1- 44
¥, H115A Y A-85: "HNMR (300 MHz, CDCl3) § 4.38 — 4.12 (m, 4H), 3.28 —
3.17 (m, 1H), 3.07 — 2.93 (m, 4H), 2.81 — 2.70 (m, 1H), 2.53 — 2.44 (m, 1H), 2.44 —
2.33 (m, 1H), 1.19 (s, 3H), 0.99 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H), 0.86 (s, 3H), 0.78
(s, 3H), 0.77 (s, 3H). ESI-MS: m/z 572.4 [M-H] .

S 28

N-(3B-F2 -5 B R b5e-13(18)- 45 -28-W 3 )-4- F LR IR (fL &4 A-87)
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SHESLHER] 2 575, B NN- I 2 a8 ol N-FFFE0REE, HIf3L S
) A-87: 'H NMR (300 MHz, CDCls) § 4.01 — 3.58 (m, 4H), 3.28 — 3.19 (m, 1H),
2.83 —2.71 (m, 1H), 2.54 — 2.40 (m, 2H), 2.40 — 2.31 (m, 4H), 2.29 (s, 3H), 1.17 (s,
3H), 0.99 (s, 3H), 0.91 (s, 3H), 0.89 (s, 3H), 0.88 (s, 3H), 0.78 (s, 3H), 0.77 (s, 3H).
ESI-MS: m/z 539.5 [M+H] .

St 29

N-(2-( = AL 2L ) 2,08 -N-FF 2L -3 B-FR -5 B AR e - 13 (18)-Ji-28-Bt e (fb A
) A-102)

SRS 2 777, B NN-F 2 Bl NN N-= UL 2 %,
Hl#34k &% A-102: "H NMR (300 MHz, CDCls) § 3.66 — 3.53 (m, 1H), 3.53 — 3.38
(m, 1H), 3.32 — 3.24 (m, 1H), 3.22 (s, 3H), 2.83 — 2.71 (m, 1H), 2.57 — 2.36 (m, 4H),
2.32 (s, 6H), 1.19 (s, 3H), 1.01 (s, 3H), 0.96 (s, 3H), 0.93 (s, 3H), 0.89 (s, 3H), 0.81 (s,
3H), 0.79 (s, 3H). ESI-MS: m/z 541.5 [M+H]".

S 30

N-Q2-( LRI 2.38)-3B-F8 2 UR KE-13(18)-1i-28-Wk i (AL &1
A-103)

SRS 2 7735, B NN-H 2 B R NON- 286 2 %, il
3449 A-103: "H NMR (300 MHz, CDCls) § 6.54 — 6.29 (m, 1H), 3.50 — 3.32 (m,
1H), 3.31 — 3.06 (m, 2H), 2.87 — 2.78 (m, 1H), 2.60 — 2.32 (m, 8H), 1.18 (s, 3H), 0.99
(s, 3H), 0.93 (s, 3H), 0.90 (s, 3H), 0.88 (s, 3H), 0.77 (s, 3H), 0.74 (s, 3H). ESI-MS:
m/z 555.4 [M+H] .

S 31

N-(3B-F2 - B be-13(18)-J5-28-B ik )- R (LA A-104)
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S 2 (97775, ¥ NN- R 2 e iR g, 514340 59 A-104:
'H NMR (300 MHz, CDCl5) & 3.88 — 3.54 (m, 4H), 3.31 — 3.22 (m, 1H), 2.84 — 2.74
(m, 1H), 2.54 — 2.37 (m, 2H), 1.20 (s, 3H), 1.02 (s, 3H), 0.93 (s, 6H), 0.91 (s, 3H),
0.80 (s, 3H), 0.80 (s, 3H). ESI-MS: m/z 546.4 [M+Na] .

S 32

N-(3B-F2 5 A BE-13(18)--28- Bt 25 )- kR (fL A4 A-86)

SMSLHER] 2 570, B NN- R 2, B iR, H1154k 54 A-86:
'H NMR (300 MHz, CDCl3) & 3.87 — 3.64 (m, 3H), 3.28 — 3.18 (m, 1H), 2.88 — 2.78
(m, 3H), 2.78 — 2.70 (m, 1H), 2.45 (d, J = 12.8 Hz, 2H), 2.00 — 1.87 (m, 2H), 1.17 (s,
3H), 0.99 (s, 3H), 0.91 (s, 3H), 0.88 (s, 6H), 0.77 (s, 6H). ESI-MS: m/z 525.6
[M+H]" .

S 33

N-(GB-#2:-F AL L-13(18)-#5-28- I % )- PU St g (fL&4 A-88)

SRR 2 7575, B NN-ZHRRE RS fk VI Emens, H#Eway
A-88: 'HNMR (300 MHz, CDCl3) § 3.66 — 3.49 (m, 4H), 3.21 (dd, J = 10.6, 5.6 Hz,
1H), 2.84 —2.69 (m, 1H), 2.48 —2.38 (m, 1H), 2.38 — 2.30 (m, 1H), 1.16 (s, 3H), 0.98
(s, 3H), 0.94 (s, 3H), 0.89 (s, 3H), 0.87 (s, 3H), 0.77 (s, 3H), 0.76 (s, 3H). ESI-MS:
m/z 532.5 [M+Na] .

N

SEHER] 34
N-(3B-F2 375 B R b5e-13(18)-45-28-E 3)-(3S)-F2 FL-TU A kg (fb &4 A-91)
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SSLEB] 2 575, B NN-FERZ R (S)-3-It g bele, Hilfgik
AW A-91: "HNMR (300 MHz, CDCl3) § 5.29 (s, 1H), 4.49 — 436 (m, 1H), 3.91 —
3.72 (m, 1H), 3.73 — 3.54 (m, 3H), 3.22 (dd, J = 9.6, 4.9 Hz, 1H), 2.76 (d, J = 14.9 Hz,
1H), 2.50 — 2.39 (m, 1H), 2.39 — 2.29 (m, 1H), 2.22 — 2.09 (m, 1H), 1.16 (s, 3H), 0.98
(s, 3H), 0.94 (s, 3H), 0.90 (s, 3H), 0.87 (s, 3H), 0.77 (s, 3H), 0.76 (s, 3H). ESI-MS:
m/z 526.4 [M+H] .

LI 35

N-(3B-Fa -7 R bE-13(18) -4 -28- Bt £ )-(3R)-Fa 2&:- VU Sk % (fb 54 A-92)

SRS 2 (7715, # NN-H I 2 B Bl (R)-3-IE Mg e, 784k
A1) A-92: "H NMR (300 MHz, CDCl5) 8 4.50 — 4.34 (m, 1H), 3.80 — 3.66 (m, 2H),
3.68 — 3.60 (m, 2H), 3.30 — 3.12 (m, 1H), 2.75 (d, J = 14.8 Hz, 1H), 2.48 — 2.37 (m,
1H), 2.38 — 2.26 (m, 2H), 1.15 (s, 3H), 0.97 (s, 3H), 0.95 (s, 3H), 0.89 (s, 3H), 0.86 (s,
3H), 0.77 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 526.4 [M+H] .

S 36

N-(3B-FHE- B A TE- 13 (18)-4-28- 56 )-(2R)- - U S i (AL 34 A-93)

2N NaOH
THF, MeOH, 80C
85%

SHESLHER] 2 (7795, K NN-H 3 2 8 ek D-IE R FE h iR 46,
HAFAY VI-1.

EALAH) VI-1 (120 mg, 0.186 mmol) ¥&T PYE LI (1 mL) AT EE (1 mL)
R AR, N 2N SEMABER (1 mL), 80°C R M 2 /M. TLC il
RPSEA G, BEARRER, HOIN ShERE MR pH BI85, S P AEL

(5mL x2), 7K¥ (5mL = 2> HAHAH, WAEHKEE (SmL x2), FTKERE
BT, R ZABRIER, BRI S RGN ZIERNREER (5.5mL, vi v=
10: 1) THAERLAE, Priiaabds, g, B SRR OIErR A
F(5.5mL, v: v=10: 1) FEMIK, LN T, A A-93 (AEE 1,
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88 mg, % 85%): 'H NMR (300 MHz, CDCl3) & 4.70 (q, J = 3.8 Hz, 1H), 3.94 —
3.79 (m, 1H), 3.72 — 3.59 (m, 1H), 3.25 (dd, J = 10.8, 5.4 Hz, 1H), 2.79 (dd, J = 15.5,
4.0 Hz, 1H), 2.53 — 2.40 (m, 1H), 2.38 — 2.21 (m, 2H), 1.19 (s, 3H), 1.01 (s, 3H), 0.94
(s, 6H), 0.89 (s, 3H), 0.81 (s, 3H), 0.78 (s, 3H). ESI-MS: m/z 552.4 [M-HJ .

S 37

N-(3B-FHE-FF AR 13 (18)-4-28- i 5E)-(28)- BUAE- DU S e (AL 54 A-94)

SRS 36 17772, 15 D-IHZ IR R BE £h R 58 B 4 hll L- Il 20 Be R BR Eh i 1,
HIELA Y A-94: 'TH NMR (300 MHz, CDCl5) § 4.77 — 4.62 (m, 1H), 3.90 — 3.75 (m,
1H), 3.74 — 3.56 (m, 1H), 3.34 — 3.18 (m, 1H), 2.78 (d, J = 17.1 Hz, 1H), 2.53 — 2.43
(m, 1H), 2.42 — 2.33 (m, 1H), 2.28 — 2.16 (m, 1H), 1.19 (s, 3H), 1.00 (s, 3H), 0.94 (s,
3H), 0.92 (s, 3H), 0.89 (s, 3H), 0.80 (s, 3H), 0.78 (s, 3H). ESI-MS: m/z 576.53
[M+Na]".

St 38

N-(3B-F2 - F IR bE-13(18)-4-28-Bi 2)-17 T e (fb54 A-95)

SR 2 7575, B NN-ZRRE L S #0081, sl s
) A-95: 'H NMR (300 MHz, CDCls) § 4.48 — 3.89 (m, 4H), 3.30 — 3.14 (m, 1H),
2.81 —2.66 (m, 1H), 2.48 — 2.34 (m, 1H), 2.26 — 2.07 (m, 3H), 1.14 (s, 3H), 0.97 (s,
3H), 0.95 (s, 3H), 0.91 (s, 3H), 0.86 (s, 3H), 0.75 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z
518.5 [M+Na] "

St 39

N-(3B-(2-F2 5= 8 H ot 5 ) 4 - 55 MU - 13 (18)- M -28- I 25 )- B A M k- 1,1- —
AM ka1 A-28)

SRS 2 (7798, B NN-ZH 32 e & S i AR mk-1,1- 44k
H1#31k &% A-28: 'TH NMR (300 MHz, CDCl3) & 7.96 — 7.86 (m, 1H), 7.81 — 7.70 (m,
1H), 7.65 — 7.52 (m, 2H), 4.85 — 4.73 (m, 1H), 4.37 — 4.12 (m, 4H), 3.08 — 2.92 (m,
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4H), 2.77 (d, J = 13.3 Hz, 1H), 2.49 (d, J = 13.2 Hz, 1H), 2.44 — 2.32 (m, 1H), 1.20 (s,
3H), 0.97 (s, 3H), 0.90 (s, 9H), 0.86 (s, 3H), 0.79 (s, 3H). ESI-MS: m/z 720.5 [M-H] .
S5 40
N-Q2-(1,1- A CHAC ML) 2,58 ) -3p-F2 5655 8 b -13(18)-J-28- e Ak,
G A-T4)

SRS 13 BI7715, 4 3- R RIS ik 4-(2-8 28 mAR IS mk-1,1-
EMY, HIBALA Y A-74: 'H NMR (300 MHz, CDCl;) § 6.27 — 6.11 (m, 1H),
3.48 — 3.29 (m, 2H), 3.29 — 3.16 (m, 1H), 3.13 — 2.91 (m, 8H), 2.82 (d, J = 13.0 Hz,
1H), 2.60 (t, J = 5.7 Hz, 2H), 2.47 (d, J = 13.5 Hz, 1H), 2.43 — 2.31 (m, 1H), 1.20 (s,
3H), 0.99 (s, 3H), 0.92 (s, 3H), 0.90 (s, 3H), 0.87 (s, 3H), 0.76 (s, 3H), 0.74 (s, 3H).
ESI-MS: m/z 615.5 [M-HJ .

S 41

N-(3-(1,1- ~EACERAC G bk I ) 75 38 ) -3p-32 3-S5 BUR BE-13(18)-Hi-28-BE e (1L,
A A-81)

ZMELEE) 13 772, 13- H 2R A I B 8 1 4-(3-2 TR ) B A R k-1, 1-
EMY, HIBALA Y A-81: 'H NMR (300 MHz, CDCl;) § 6.05 — 5.95 (m, 1H),
3.38 — 3.17 (m, 3H), 3.12 — 2.90 (m, 8H), 2.81 (d, J = 12.5 Hz, 1H), 2.59 — 2.32 (m,
4H), 1.19 (s, 3H), 0.99 (s, 3H), 0.90 (s, 6H), 0.88 (s, 3H), 0.77 (s, 3H), 0.73 (s, 3H).
ESI-MS: m/z 629.5 [M-HJ .

S 42

N-(2-(1,1- S ARERAR G L ) 2, 3 ) -3B-(2- PR FL O FP I 22k ) S 2 - 5 B R e
-13(18)-Ji-28-Bthk (A1) A-9)

SRS 13 BI7715, 4 3- R RIS ik 4-(2-8 28 mAR IS mk-1,1-
—EAY, B S A-9: "H NMR (300 MHz, DMSO-ds) & 13.20 (s, 1H), 7.79 —
7.69 (m, 1H), 7.69 — 7.59 (m, 3H), 6.63 — 6.52 (m, 1H), 4.73 — 4.60 (m, 1H), 3.29 —
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3.15 (m, 2H), 3.12 — 2.98 (m, 4H), 2.98 — 2.87 (m, 4H), 2.83 (d, J = 15.0 Hz, 1H),
2.62 —2.53 (m, 2H), 2.47 (d, J = 142 Hz, 1H), 1.24 — 1.17 (m, 3H), 0.94 (s, 6H), 0.92
(s, 6H), 0.85 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 763.6 [M-H] .

LIt 43

N-(3-(1,1- AR AT BRI ) TR L) -3B-(2- R FL 2K B I 3 ) S 3 - 5 3 R e
-13(18)-Ji-28-Btlk (A5 A-23)

SRS 13 W7792, 5 3- R R TR I 4 il 4-(3- 20 7 %) AR a1, 1-
EMY, HIBALA Y A-23: "HNMR (300 MHz, methanol-ds) § 7.82 — 7.74 (m,
1H), 7.74 — 7.66 (m, 1H), 7.66 — 7.57 (m, 2H), 6.86 — 6.77 (m, 1H), 4.80 — 4.67 (m,
1H), 3.42 — 3.23 (m, 2H), 3.18 — 3.07 (m, 4H), 3.07 — 2.97 (m, 4H), 2.97 — 2.86 (m,
1H), 2.64 —2.49 (m, 3H), 2.31 (d, J = 12.8 Hz, 1H), 1.28 (s, 3H), 1.03 (s, 6H), 1.00 (s,
3H), 0.95 (s, 3H), 0.94 (s, 3H), 0.81 (s, 3H). ESI-MS: m/z 777.6 [M-H] .

St 44

N-(3-(1- VU 20 U s 3 ) T 022 )-3 - - 5 S - 13(18)- 1 -28- Bk it (AL &4
A-80)

SHSEG] 13 775, 3 3-SR RN B 1-G-2 )L g L,
HI154LA Y A-80: 'TH NMR (300 MHz, CDCl5) § 6.22 — 6.12 (m, 1H), 3.50 — 3.34 (m,
1H), 3.29 - 3.15 (m, 2H), 2.87 — 2.75 (m, 1H), 2.61 — 2.37 (m, 8H), 1.21 (s, 3H), 1.18
(s, 3H), 0.99 (s, 3H), 0.91 (s, 3H), 0.88 (s, 3H), 0.77 (s, 3H), 0.73 (s, 3H). ESI-MS:
m/z 567.5 [M+H] .

S 45

N-(3-(4-FF - 1-WR IR L) T JE ) -3B-FR - 3 AR be-13(18)-#-28-Wi i (&4
A-79)
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S HSEHER 13 575, 1 3-SR IE i 1-G-2 A 4%)-4- IR R,
HI5LA Y A-79: 'TH NMR (300 MHz, CDCl5) § 6.09 — 5.96 (m, 1H), 3.41 — 3.28 (m,
1H), 3.27 — 3.12 (m, 2H), 2.86 — 2.72 (m, 1H), 2.65 — 2.31 (m, 10H), 2.28 (s, 3H),
2.02 - 1.79 (m, 2H), 1.18 (s, 6H), 0.98 (s, 3H), 0.88 (s, 6H), 0.76 (s, 3H), 0.72 (s, 3H).
ESI-MS: m/z 596.5 [M+H] .

St 46

N-(3B-(2- R 7K 5 ) S - SR B5E-13(18)-Ji-28-Wie e P AL iL v (AL B
A-31)

SHSLHEE] 2 (97735, o NN-HIEZ B B I antng, $isiay
A-31: 'HNMR (300 MHz, methanol-ds) § 7.81 — 7.65 (m, 2H), 7.65 — 7.51 (m, 2H),
4.80 — 4.70 (m, 1H), 3.81 — 3.44 (m, 4H), 2.86 (d, J = 15.1 Hz, 1H), 2.52 (d, J = 13 .4
Hz, 1H), 2.37 (d, J = 13.1 Hz, 1H), 1.27 (s, 3H), 1.03 (s, 3H), 1.01 (s, 6H), 0.95 (s,
6H), 0.85 (s, 3H). ESI-MS: m/z 656.5 [M-H] .

S 47

N-(2-( LB JE) 2, 52)-3B-(2- 72 J 2K F i 2k ) Sl B - S A - 13(18)-Mi-28- Bt
e (LB A-64)

ZMSKHY) 13 K755, 4 3-ZHAEN RS BN N-OB R %, fil4531k
41 A-64: "HNMR (300 MHz, CDCl3) § 7.93 — 7.77 (m, 1H), 7.77 — 7.62 (m, 1H),
7.60 — 7.46 (m, 2H), 6.62 — 6.45 (m, 1H), 6.38 — 6.21 (m, 1H), 4.82 — 4.66 (m, 1H),
3.57 —3.20 (m, 4H), 2.82 (d, J = 15.1 Hz, 1H), 2.46 (d, J = 13.3 Hz, 1H), 2.36 (d, J =
11.6 Hz, 1H), 1.97 (s, 3H), 1.19 (s, 3H), 0.95 (s, 3H), 0.90 (s, 12H), 0.74 (s, 3H).
ESI-MS: m/z 687.5 [M-H]

St 4] 48

N-Q2-( LB R HE) 455)-3B-(2-(2- LB R ) £ A Mt ok 4 FR I 5 ) e s - 55 R e
-13(18)-Ji-28-Btlk (WA A-65)
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SHSEG] 7 (57, B N-Q-ZE 22 B Bl N-2 B 2 0%, il
34k4% A-65: 'H NMR (300 MHz, CDCls) § 7.85 — 7.77 (m, 1H), 7.70 — 7.63 (m,
1H), 7.62 — 7.50 (m, 2H), 6.60 — 6.47 (m, 1H), 6.43 — 6.34 (m, 1H), 6.33 — 6.23 (m,
1H), 4.76 — 4.67 (m, 1H), 4.45 (t, J = 4.7 Hz, 2H), 3.71 — 3.58 (m, 2H), 3.49 — 3.26 (m,
4H), 2.91 — 2.76 (m, 1H), 2.48 (d, J = 14.3 Hz, 1H), 2.42 — 2.32 (m, 1H), 2.03 (s, 3H),
1.96 (s, 3H), 1.21 (s, 3H), 0.97 (s, 3H), 0.96 (s, 6H), 0.93 (s, 3H), 0.91 (s, 3H), 0.75 (s,
3H). ESI-MS: m/z 796.6 [M+Na] .

St 49

N-(2-(1-PYZE Ak g J) 2, 45)-3 B- 30 H- 55 U Be-13(18)-Ji-28-Bi fe. (L&)
A-71)

SRS 13 75, 4 3- S REUER RS 1-Q-Z )it b, il
3449 A-71: 'H NMR (300 MHz, CDCl5) § 6.59 — 6.45 (m, 1H), 3.46 —3.17 (m,
3H), 2.89 — 2.74 (m, 1H), 2.60 — 2.30 (m, 7H), 1.18 (s, 6H), 0.99 (s, 3H), 0.93 (s, 3H),
0.89 (s, 3H), 0.77 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 553.5 [M+H] ",

S S0

1-F J-4-(3 B-(2- PR % HY I 2 ) S - 55 TR 2 - 13 (18)- M -28- B MR I8 ({4
) A-30)

SHSLHEG] 2 57, 1 NN-T R 2 el N-FFALIReEE, i 5
) A-30: 'H NMR (300 MHz, methanol-ds) & 7.79 — 7.72 (m, 1H), 7.72 — 7.65 (m,
1H), 7.65 — 7.54 (m, 2H), 4.74 (dd, J = 10.7, 5.1 Hz, 1H), 4.28 — 3.84 (m, 4H), 3.28 —
3.12 (m, 4H), 2.89 (s, 3H), 2.84 (d, J = 12.6 Hz, 1H), 2.57 (d, J = 13.3 Hz, 1H), 2.38
(d,J =12.6 Hz, 1H), 1.27 (s, 3H), 1.00 (s, 3H), 0.99 (s, 3H), 0.97 (s, 3H), 0.95 (s, 3H),
0.93 (s, 3H), 0.85 (s, 3H). ESI-MS: m/z 687.5 [M+H]".
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SEHEH] 51
N-(3B-F2 -5 BUR BE-13(18)-175-28-BE 35 )-(3S)- JL- T AL g (fb &4 A-89)

7

A-89

SMSLHER] 2 W50, B NON- 3L 2 e 8 uli(S)-3-N-"R A R L L ik
A, HR LAY V-1,

BUL &) VII-1 (200 mg, 0.303 mmol) & TVUEME (10 mL) 1, A
10%48 % (20 mg), EAHAHE FEEMFHIK . TLC KB 5EL)E, WiEnkEi
+, YRR, SEEREEN (CE R PEE =10 D 4ifk, B540EY A-89

(AELE, 135 mg, 772 85%): "H NMR (300 MHz, CDCl3) & 3.84 — 3.75 (m, 1H),
3.74 — 3.66 (m, 1H), 3.66 — 3.57 (m, 1H), 3.51 (p, J = 6.0 Hz, 1H), 3.24 (td, J = 10.6,
5.9 Hz, 2H), 2.82 — 2.69 (m, 1H), 2.48 — 2.38 (m, 1H), 2.39 — 2.29 (m, 1H), 2.04 (dt, J
=12.4, 6.6 Hz, 1H), 1.16 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H), 0.90 (s, 3H), 0.87 (s, 3H),
0.77 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 525.5 [M+H] ",

S 52

N-(GB-F R BURE-13(18)-Ji-28-Wi J)-3-F2 F-1T T g (b 54 A-96)

%

WA aee

SRS 2 M7, K NN-T R RS W w8 T 3-8, e
k&4 A-96: "H NMR (300 MHz, CDCl3) § 5.29 — 5.20 (m, 1H), 3.90 — 3.72 (m, 1H),
3.72 — 3.59 (m, 1H), 3.58 — 3.40 (m, 2H), 3.26 — 3.04 (m, 3H), 2.13 — 1.99 (m, 2H),
1.13 (s, 3H), 0.98 (s, 3H), 0.93 (s, 3H), 0.89 (s, 6H), 0.77 (s, 3H), 0.71 (s, 3H).
ESI-MS: m/z 510.5 [M-H] .

LIt 53

N-(3B-F 2k UR LE-13(18)-Ji-28- 1 5 )-3- R AUE-1 T e (A& A-99)
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SHESLHER] 2 (IJ795, 1 NON- 2 gl 3-FF a2 T ke, il
BAAY) A-99: 'HNMR (300 MHz, CDCl3) 8 4.56 —4.17 (m, 2H), 4.11 (dt, J = 9.4,
4.9 Hz, 1H), 4.07 — 3.71 (m, 2H), 3.29 (s, 3H), 3.26 — 3.16 (m, 1H), 2.80 — 2.68 (m,
1H), 2.46 — 2.35 (m, 1H), 2.17 — 2.08 (m, 1H), 1.14 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H),
0.91 (s, 3H), 0.86 (s, 3H), 0.76 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 548.5 [M+Na] .

S S5

N-(3B-F2 5 R SE-13(18)-Mi-28-Bh 58)-3- LY Tg (b 54 A-100)

/3)]\ ©\/Br DBU
toluene, rt
40%

CF,COOH
Vill-3

VIHI-1

BALAY) VII-1 (500 mg, 2.485 mmol) T HI (7.5mL) H, fKIKIMA
1,8- “H & Mt 8R-7-4% (576mg, 3.728 mmol ) AIIRAL ™ (467 mg, 2.73 mmol ),
FARNFE RN 4 /P TLC f R BSEA S, MAK (5 mL) K, LR
B (10 mL x 2) A, AIFANAE, K (10 mL x 2) ¥, FTEARREMN TG, o
V8, DO, BREIKEENT CRIlRE: ZRAE: =6: 1) 4litk, LA 1 V-2

(EEMRIBAE, 296 mg, 722 40%).,

BALAY) VII-2 (296 mg, 1.016 mmol) T & H L (SmL) H, A=
O (1mL), BEMFLRBL, TLC Kl M 5e4xfa, IR ZBREN, G
Y vI-3, EHEHT -5,

Z ML) 36 K775, 1 DM RER SRR B Bl &4 VILL-3, i1
k&4 A-100: "H NMR (300 MHz, CDCl3) § 4.65 — 4.01 (m, 4H), 3.42 — 3.30 (m,
1H), 3.24 (dd, J = 10.3, 5.5 Hz, 1H), 2.85 — 2.65 (m, 1H), 2.51 — 2.32 (m, 1H), 2.26 —
2.04 (m, 1H), 1.15 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H), 0.76
(s, 3H), 0.75 (s, 3H). ESI-MS: m/z 538.4 [M-H] .

S S5

N-(3-(1,1- ~EAURACIE R T FL) -3B-(2-(2- LB R FL 2 A BE ) FFBE L)
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LSRR SE-13(18)-15-28- B (L&) A-25)

SHSEHER] 7 (7735, T N-(2-Z 3 258 M Wbk 25 45 A, 4-(3 -0 7R 228 ) B A P ik
-1,1- Ak, HIAEAL A A-25: 'TH NMR (300 MHz, CDCls) § 7.86 — 7.76 (m, 1H)
7.70 — 7.63 (m, 1H), 7.63 — 7.50 (m, 2H), 6.58 — 6.46 (m, 1H), 6.11 — 5.97 (m, 1H),
477 — 4.66 (m, 1H), 4.49 — 438 (m, 2H), 3.69 — 3.59 (m, 2H), 3.38 — 3.24 (m, 2H),
3.18 — 2.94 (m, 6H), 2.84 (d, J = 15.3 Hz, 1H), 2.68 — 2.53 (m, 2H), 2.48 (d, J = 12.8
Hz, 1H), 2.43 — 2.34 (m, 1H), 2.03 (s, 3H), 1.21 (s, 3H), 0.96 (s, 9H), 0.93 (s, 3H),
0.92 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 862.5 [M-H] .

S 56

N-(3-(1-VY SN s Je ) PR R ) -3B-(2-2 Jk 2% PR I Ok ) S B -5 I AR e - 13.(18)- M
-28-Bihe (& A-22)

2

SHSEG] 13 775, 3 3-SR RN B 1-G-2 )L g L,
Hl#34k &4 A-22: '"H NMR (300 MHz, methanol-dy) § 7.78 (d, J = 7.4 Hz, 1H), 7.69
—7.54 (m, 2H), 7.54 — 7.44 (m, 1H), 4.82 — 4.72 (m, 1H), 3.46 — 3.39 (m, 2H), 3.18 (t,
J=7.2Hz, 2H), 2.95 (d, J = 14.6 Hz, 1H), 2.62 (d, J = 13.8 Hz, 1H), 2.36 — 2.26 (m,
1H), 2.14 (s, 3H), 1.30 (s, 3H), 1.06 (s, 6H), 1.05 (s, 3H), 1.03 (s, 3H), 0.99 (s, 3H),
0.84 (s, 2H). ESI-MS: m/z 713.6 [M-H] .

S 57

N-(3-(4-FF - 1-WR IR ) T 2 -3B-(2- 8 22 2K FR I 2k ) A - B R 05 -1 3(18) -
28-Bihe (a4 A2

ZMSKHG] 13 MU, 3 - R Bl 1-3-Z T8 2 )-4- F BE R g,
Hl#34k &% A-21: "H NMR (300 MHz, methanol-dy) § 7.84 — 7.77 (m, 1H), 7.74 —
7.68 (m, 1H), 7.68 — 7.59 (m, 2H), 4.78 (dd, J = 11.0, 4.2 Hz, 1H), 3.82 — 3.43 (m,
8H), 3.42 — 3.37 (m, 2H), 3.20 — 3.09 (m, 2H), 3.02 (s, 3H), 2.95 (d, J = 13.9 Hz, 1H),
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2.62(d, J=13.7 Hz, 1H), 2.32 (d, J = 13.3 Hz, 1H), 1.30 (s, 3H), 1.05 (s, 3H), 1.04 (s,
3H), 1.02 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H), 0.83 (s, 3H). ESI-MS: m/z 742.6 [M-H] .
St 4 58
N-(2-(1-WRWEHE) 2 FE) -3B-(2-(2- LB ) £ Ut ok 4 FR 5t ) e - 55 R e
-13(18)-Ji-28-Btlk (A5 A-13)

SRS 7 (7772, 18 N-(2-2k 25 B RS e il N-2 2 5Lk, 1143
k&4 A-13: "H NMR (300 MHz, CDCl5) § 7.81 (d, J = 7.0 Hz, 1H), 7.66 (d, J = 7.0
Hz, 1H), 7.62 — 7.51 (m, 2H), 6.57 — 6.47 (m, 1H), 6.19 — 6.11 (m, 1H), 4.77 — 4.67
(m, 1H), 4.49 — 4.41 (m, 2H), 3.69 — 3.60 (m, 2H), 3.49 — 3.28 (m, 2H), 3.25 — 3.09
(m, 4H), 2.90 — 2.71 (m, SH), 2.59 — 2.35 (m, 4H), 2.03 (s, 3H), 1.21 (s, 3H), 0.97 (s,
3H), 0.96 (s, 3H), 0.95 (s, 3H), 0.93 (s, 3H), 0.90 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z
801.6 [M+H] ",

S 59

3B-(2-FRFIER B y SR - HUR K- 13(18)-#i-28-1% 2- — L Ll (b E
) A-35)

\N/
N Hel, KoCO,
dry DMF, 80°C

MN% 65%

pyridine, reflux
72%

B 57U ER (8-0A, 2g, 4379 mmol) ¥ T N N-FHHFEHE (20 mL)
W, AR OINN 1,2- R 268 (3.75 mL, 43.79 mmol) - BRFR ! (605 mg, 4.379 mmol)
Mg 2mL) , ¥ RMRFHES 50°C, BPkxpL 3 /M. TLC RIS b 584
&, MR EE (30 mL) MK (10 mL) ZER MR, KZEMH IR B (20 mL)
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AEL, GHANAE, K (20 mL x 20 ¥, JoKEREREN T8, TUE, JEBORYE,
SRR EN ChimEk: ZBR2EE = 5: 1) 2itk, BHAYWIX-1 (A,
2258, PHE91%) .

B A9 1X-1 (150 mg, 0.266 mmol) ¥&T 7K N,N- - ZE @k (8 mL)
b, RN - FR R R &6 (33 mg, 0.405 mmol) FIREZH (56 mg, 0.405 mmol) ,
W N FHIR A S0°C, BRSO . TLC fl M 5E4)E, &R (10 mL)
7K (5 mL) AR RRBIE, KEHZ&H 5 (10 mL x 2) 28, G IFAPH,
K (10 mL x 20 ¥, JooKEREREN T8, U8, JEMORYE, SrEHEZE (Z&
ke BEE =30: 1) 4ifh, B4 WIX2 (HEFEE, 91 mg, 77% 65%)

Ak &Y IX2 (91 mg, 0.172 mmol) ¥&TF/KULEE (8 mL) 1, JIALEIE
T HERET (255 mg, 1.72 mmol) Al 4- FEFEMELE (21 mg, 0.172 mmol) , X
RIBFHE R 115 CHFEER . TLC il R B 5E4A )G, A& R (10 mL) Al
K (10 mL) AR SMK, KEH &R (10 mL) ZE, SIFAH0HE, Al
FHAR R IN #EEER (10 mL x 3) A7k (10 mL x 3) Peik, ToKBREREN T4,
THUE, JEVIRYE, SRERAEENT (& F R FEE = 30: 1) gitk, B EW
A-35 (AR, 83 mg, 7% 72%) : "HNMR (300 MHz, CDCl;) 8 7.82 (d, J =
7.2 Hz, 1H), 7.58 (d, J = 6.6 Hz, 1H), 7.52 — 7.39 (m, 2H), 4.83 — 4.74 (m, 1H), 4.41
(t, J = 5.5 Hz, 2H), 3.11 — 2.95 (m, 2H), 2.76 (d, J = 14.6 Hz, 1H), 2.61 (s, 6H), 2.45
(d, J=13.7Hz, 1H), 2.17 (d, J = 13.2 Hz, 1H), 1.19 (s, 3H), 1.02 (s, 3H), 0.92 (s, 9H)
0.89 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 674.5 [M-H] .

S5 60

3B-(2- R IR A 5 ) SR - U - 13(18)-05-28-1% 2-(4-FEh ) 2 1R (A5
) A-39)

2

SRSEHERE 59 7595, A5 R IR #h & gk, LA A-39: 'H
NMR (300 MHz, CDCl3) § 7.92 — 7.81 (m, 1H), 7.74 — 7.63 (m, 1H), 7.58 — 7.46 (m,
2H), 4.83 —4.71 (m, 1H), 4.28 (t, J = 4.9 Hz, 2H), 3.81 — 3.68 (m, 4H), 2.81 — 2.66 (m
3H), 2.66 — 2.50 (m, 4H), 2.42 (d, J = 13.9 Hz, 1H), 2.22 — 2.11 (m, 1H), 1.17 (s, 3H),
0.96 (s, 3H), 0.90 (s, 12H), 0.74 (s, 3H). ESI-MS: m/z 716.5 [M-H] .

S 61

2
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3B-(2-FR R I 5 ) S R - U BE-13(18)- 4452818 2-(1-DU Sk g Iy 2 B
(L& A-40)

ZMSLHE] 59 K755, W g Eh e &6 B B s Y Ak g, H134 &4 A-40:
'H NMR (300 MHz, CDCl3) 8 7.79 (d, J = 7.3 Hz, 1H), 7.52 (d, J = 6.6 Hz, 1H), 7.47
—7.34 (m, 2H), 4.76 (dd, J = 10.7, 3.2 Hz, 1H), 4.55 — 4.35 (m, 2H), 3.31 — 3.05 (m,
6H), 2.73 (d, J = 12.0 Hz, 1H), 2.42 (d, J = 13.9 Hz, 1H), 2.12 (d, J = 13.1 Hz, 1H),
2.08 — 1.96 (m, 4H), 1.16 (s, 3H), 1.02 (s, 3H), 0.90 (s, 9H), 0.86 (s, 3H), 0.74 (s, 3H).
ESI-MS: m/z 700.5 [M-HJ .

S5 62

3B-(2- R IR A 2 ) SR - U - 13(18)-05-28-1% 2-(1-WRIE ) £ Bs (k&
) A-38)

Z RS 59 M5, B R R IR L B R, AL A A-38: 'H
NMR (300 MHz, methanol-ds) & 7.79 (d, J = 7.3 Hz, 1H), 7.67 (d, J = 7.2 Hz, 1H),
7.59 (t, J = 7.0 Hz, 1H), 7.49 (t, J = 7.2 Hz, 1H), 4.81 — 4.73 (m, 1H), 4.45 — 4.21 (m,
3H), 2.95 — 2.84 (m, 1H), 2.80 (t, J = 5.8 Hz, 2H), 2.74 — 2.62 (m, 4H), 2.56 (d, J =
14.6 Hz, 1H), 2.31 — 2.22 (m, 1H), 1.31 (s, 3H), 1.07 (s, 6H), 1.06 (s, 6H), 1.02 (s,
3H), 0.86 (s, 3H). ESI-MS: m/z 714.5 [M-H] .

S 63

3B-(2-FR A IR H B A S AL - TR - 13(18)-J0i-28-18  3-(1-PY SHE & 5 AT R

WA A-42)

SRS 59 T, 1,2- IR OGEE B 1,3- RNk, HF LR
SRR DU, HEL S A-42: "H NMR (300 MHz, CDCl3) § 7.74 (d, J =
7.3 Hz, 1H), 7.55 (d, J = 7.0 Hz, 1H), 7.46 — 7.31 (m, 2H), 4.78 — 4.69 (m, 1H), 4.24
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—4.03 (m, 2H), 3.19 (s, 4H), 3.08 — 2.95 (m, 2H), 2.74 (d, J = 13.6 Hz, 1H), 2.43 (d, J
=14.1 Hz, 1H), 2.26 — 2.01 (m, 7H), 1.17 (s, 3H), 0.99 (s, 3H), 0.89 (s, 12H), 0.74 (s,
3H). ESI-MS: m/z 714.5 [M-HJ .

St 64

3B-(2-FREE IR B L AU - U be-13(18)-1i-28-18 3-—HZ AR (Lo
) A-43)

SHSLEB] 59 Mk, W 1,2- IRAKEB K 13- IRk, b EY
A-43: 'HNMR (300 MHz, methanol-dy) & 7.76 (d, J = 7.5 Hz, 1H), 7.64 — 7.53 (m,
2H), 7.50 — 7.42 (m, 1H), 4.81 — 4.69 (m, 1H), 4.32 — 4.14 (m, 2H), 3.18 — 3.08 (m,
2H), 2.86 (s, 7H), 2.55 (d, J = 14.3 Hz, 1H), 2.26 —2.20 (m, 1H), 2.20 — 2.08 (m, 2H),
1.29 (s, 3H), 1.04 (s, 6H), 1.02 (s, 6H), 0.98 (s, 3H), 0.83 (s, 3H). ESI-MS: m/z 690.6
[M+H]".

S 65

3B-(2-(2- £ 2 A £ AU A ) o R I e ) S R - I R - 13 (18)- Ji-28- 1R 2-(4-
AL 1-IRRIL) 2.1 (b &9 A-48)

©

COOH gr~rBT, K;CO, Q
—»

DMF, 50°C
87%

DMF, 50°C
53%

SRS 7 72484 & T-5 . BUL-A ) 10-5 (345 mg, 0.500 mmol)
BT HKNN- - HIEFBZ (8 mL) 1, KRNI 1,2- I Z%E (435 ul, 5.00
mmol) FIFRERET (70 mg, 0.500 mmol) , K MEFHEE 50°C, FHE A 3 /s
o TLC #rill e fse4xfa, HAMRER (10 mL) A7k (10 mL) AL MK,
KEH R (10 mL) 28, A&3FAHAE, 7K (10 mL x 20 ¥, JoKBRER
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T, W8, PEMOKRYE, ARERAEZEST CRmbE: ZBR4EE = 1. D 4ift, 12
LAY X-1 CAtafilik, 348 mg, 73 87%) .

EAL &) X-1 (116 mg, 0.145 mmol) & T F/K NN- - FEFEZ (8 mL)
d, MUK N-FREEIRIZE (33 ul, 0.291 mmol) A1 =27 (41 puL, 0.291 mmol) ,
W BRFHE A 50°C, fifk M. TLC Bl E4 )5, HABRAEE (10 mL)
7K (10 mL) AR S, KZH RGBS (10 mL) FH, AIFAVAE, K
(10 mL x 20 ¥, TooKEREREN T8, U8, JEMOR4E, Sz (& HF
Y. HEE =30: 1) 4ifk, B4LEY A-48 (AAEE, 63 mg, PFE 53%) : 'H
NMR (300 MHz, CDCl5) & 7.86 — 7.78 (m, 1H), 7.69 — 7.63 (m, 1H), 7.63 — 7.49 (m,
2H), 6.62 — 6.50 (m, 1H), 4.77 — 4.67 (m, 1H), 4.45 (t, J = 4.8 Hz, 2H), 428 — 4.14 (m
2H), 3.70 — 3.59 (m, 2H), 2.75 (d, J = 13.0 Hz, 1H), 2.68 — 2.33 (m, 11H), 2.29 (s,
3H), 2.21 — 2.15 (m, 1H), 2.03 (s, 3H), 1.17 (s, 3H), 0.96 (s, 6H), 0.95 (s, 3H), 0.93 (s,
3H), 0.92 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 816.7 [M+H] ",

St 66

3B-(2-(2- .t 2 A ) % R B ) R - S B R - 13 (18)-45-28- 12 2-(1-
WRIRE) LB (b &9 A-47)

2

SRSEIER] 65 K775, ¥ N-FILURG & #ulRkes, H18 5 A-47: 'H
NMR (300 MHz, CDCl5) § 7.84 —7.79 (m, 1H), 7.69 — 7.63 (m, 1H), 7.62 — 7.50 (m,
2H), 6.61 — 6.50 (m, 1H), 4.77 — 4.67 (m, 1H), 4.44 (t, J = 5.0 Hz, 2H), 4.26 —4.12 (m,
2H), 3.71 — 3.60 (m, 2H), 3.25 — 3.13 (m, 4H), 2.91 — 2.70 (m, 5H), 2.66 (t, J = 5.5 Hz,
2H), 2.42 (d, J = 14.1 Hz, 1H), 2.21 — 2.11 (m, 1H), 2.03 (s, 3H), 1.18 (s, 3H), 0.97 (s,
3H), 0.96 (s, 3H), 0.95 (s, 3H), 0.91 (s, 6H), 0.74 (s, 3H). ESI-MS: m/z 802.7
[M+H]".

St 67

N-(3B-(2- R F= 8 I e ) Sl -5 U e 13(18)-Jei-28- Bt J2%)-1Y T g (L&)
A-106)

SR 2 U5, B NN- R TS fplon 210 T ke, s
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) A-106: "H NMR (300 MHz, CDCls) § 8.00 — 7.36 (m, 4H), 4.88 — 4.64 (m, 1H),
434 —3.93 (m, 4H), 2.83 — 2.66 (m, 1H), 2.48 — 2.33 (m, 1H), 1.15 (s, 3H), 0.93 (s,
9H), 0.85 (s, 6H), 0.77 (s, 3H). ESI-MS: m/z 642.5 [M-H] .
S 68
N-(3B~(2- R =8 I e A2k ) S B -5 MU - 13(18)-Jefi-2 8-t ik )-3 - FR 4R k-1 T g
A A-107)

SHESLHER] 2 (IJ795, 1 NON- 2 gl 3-FF a2 T ke, il
BAAY) A-107: 'H NMR (300 MHz, DMSO-ds) & 13.24 (s, 1H), 7.76 — 7.68 (m,
1H), 7.66 — 7.57 (m, 3H), 4.71 — 4.56 (m, 1H), 4.50 — 3.58 (m, 5H), 3.19 (s, 3H), 2.79
—2.63 (m, 1H), 2.34 (d, J = 13.5 Hz, 1H), 2.10 — 1.97 (m, 1H), 1.14 (s, 3H), 0.91 (s,
3H), 0.88 (s, 9H), 0.82 (s, 3H), 0.73 (s, 3H). ESI-MS: m/z 672.5 [M-HJ .

S5 69

N-(2-(1-WR MR Jik) 2, J)-3B- 34 Fe- 53U - 13 (18)-#-28-1k ik (fb 54 A-72)

SHLHEE] 13 757, B 3- R ARG Bl N-R AR, HE s
¥ A-72: 'H NMR (300 MHz, DMSO-dq) & 9.77 — 9.47 (m, 2H), 7.71 — 7.58 (m, 1H),
5.30 — 5.19 (m, 1H), 3.97 — 3.58 (m, 4H), 3.52 — 3.32 (m, 6H), 3.14 — 2.95 (m, 3H),
2.88 —2.76 (m, 1H), 1.09 (s, 3H), 0.89 (s, 6H), 0.87 (s, 3H), 0.85 (s, 3H), 0.67 (s, 3H),
0.66 (s, 3H). ESI-MS: m/z 568.5 [M+H]".

S 70

3B-(2-(2- 2. BRI 2 AE B JE ) 2K P B L ) S SR U BE-13(18)-Mi-28-1R 2-—
L BRI (LA A-45)

A-45
ZHESLHEH] 65 1%, 16 N-FRSENRE & 0l — L, HIS LS A-45: 'H
NMR (300 MHz, methanol-dy) § 7.78 — 7.71 (m, 2H), 7.66 — 7.59 (m, 2H), 4.76 —
4.67 (m, 2H), 4.61 — 4.51 (m, 2H), 4.36 (t, J = 5.5 Hz, 2H), 3.73 (t, J = 5.0 Hz, 2H),

N
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3.53 (t, J = 5.4 Hz, 2H), 3.24 (s, 9H), 2.81 (d, J = 15.0 Hz, 1H), 2.49 (d, J = 13.9 Hz,
1H), 2.19 (d, J = 13.5 Hz, 1H), 1.96 (s, 4H), 1.24 (s, 3H), 0.99 (s, 3H), 0.97 (s, 3H),
0.97 (s, 3H), 0.94 (s, 3H), 0.92 (s, 3H), 0.79 (s, 3H). ESI-MS: m/z 775.6 [M-Br]".
S 71
3B-(2-(2- LB A 2 E B ) 2K P B O ) S B S 1R - 13(18)- 452818 3-—
R ER R (LA A-46)

s

SHESLHER] 65 HIJ77E, ¥ 12- IR KB Bk 1,3- IRA K, N-F IR
B =F R, HELA Y A-46: "H NMR (300 MHz, methanol-dy) § 7.83 — 7.76
(m, 2H), 7.71 — 7.64 (m, 2H), 4.81 — 4.73 (m, 1H), 4.41 (t, J = 5.5 Hz, 2H), 4.23 (dd,
J=11.7,5.9 Hz, 2H), 3.58 (t, J = 5.5 Hz, 2H), 3.48 (dd, J = 10.2, 6.5 Hz, 2H), 3.23 (s,
9H), 2.86 (d, J = 14.4 Hz, 1H), 2.56 (d, J = 14.1 Hz, 1H), 2.30 — 2.16 (m, 3H), 2.01 (s,
4H), 1.29 (s, 3H), 1.04 (s, 3H), 1.02 (s, 6H), 0.98 (s, 3H), 0.97 (s, 3H), 0.83 (s, 3H).
ESI-MS: m/z 789.6 [M-Br] .

L 72

3B-(2-FREE TR F AL ) S - S A BE-13(18)- 4 -28- 1 2-(4-FF BE-1-WR IR ) 2
B (L&Y A3

SHSLHE] 59 M7, K S RRE IR B el N-FRARIRIE, RIS LAY
A-37: 'H NMR (300 MHz, methanol-d,) § 7.84 — 7.76 (m, 1H), 7.75 — 7.68 (m, 1H),
7.68 — 7.60 (m, 2H), 4.77 (dd, J = 10.6, 5.2 Hz, 1H), 4.52 — 4.40 (m, 2H), 3.80 — 3.25
(m, 10H), 3.02 (s, 3H), 2.85 (d, J = 14.8 Hz, 1H), 2.53 (d, J = 14.2 Hz, 1H), 2.30 —
2.22 (m, 1H), 1.28 (s, 3H), 1.03 (s, 3H), 1.02 (s, 3H), 1.01 (s, 3H), 0.99 (s, 3H), 0.95
(s, 3H), 0.83 (s, 3H). ESI-MS: m/z 731.6 [M+H]".

S 73

N-Q2-( =2 H) 4 38)-3B- 1 He - AR - 12-045-28- Wi ik ((h54) B-1)
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Ac,O
DCM, rt

83% 100%

MeQH, 65°C
85%

W3R (OA, 5g, 0011 mol) ¥ATI/AKMALME (35 mL) 1, #iidk T4
12 B R ET (4 mLD, W05 55 Ak =R OB 1 /i o TLC K b 584
RBRA BT, BHWBAKK (20mL x2) F1, Hrlt KEAGREE, ik,
PEHFAIKEE (10 mL x 3), IECkelt (10 mL x 3), HZE T, JEEELGR, 4
& X1-1 (B, 4522, 772 83%),

BULAY) XI-1 (150 mg, 0.301 mmol) & T LK & FL (8 mL) W, it
PN 2SR IMEBES (130 uL, 1.504 mmol) 1 NN-—FIELREZ (1), =
BB 3 /M. TLC fill R B 5e4s ), JEZ8BRIE R, B4 EW X1-2 (Gl
&, 155 mg, 772 100%).

BN N-"HEZ, % (66 L, 0.602 mmol) V& THK ~& WL (5mL) o,
TP NIt &% X1-2 (155 mg, 0301 mmol) HIFE/K & HF % (5 mL)
BWRA =% (84 uL, 0.602 mmol), =JEIM S /M. TLC Rl s M 564 )i »
A ZEF T (10 mL) FRER R, MR AR K AR R S A (10 mL x
3). 7K (10mL x 3) AAIEE K (10 mL < 3) ¥Eik, TKBRERAN T, 1Tk,
RO, AERAEEN (S8 Pk FEE =100: 1~50: 1) 4ifk, B4a1
XI-3 (A, 156 mg, 72 91%).

BAAY) XI-3 (156 mg, 0.274 mmol) &% T FEE (10mL) 1, MAES
A (154 mg, 2.74 mmol) , B RMIBFHEE 65°C, M5 /M. TLC il
RiSEAfa, RSBV RE, WBEZERER, RRVWH KRB (20 mL)
K (20 mL) A, AHAMK KK (20 mL x 3) FIHAIEEEK (20 mL x 3) ¥
B, TLAKIREREN T, L8, EMORYE, SrERAEEN (& H k. FEE =10:
Datifk, 184659 B-1 (A 1E 14, 123 mg, 7% 85%): '"H NMR (300 MHz, CDCl;)
8 6.59 — 6.45 (m, 1H), 5.35 (t, J = 3.4 Hz, 1H), 3.44 — 3.29 (m, 1H), 3.27 — 3.07 (m,
2H), 2.59 — 2.46 (m, 1H), 2.37 (t, J = 6.1 Hz, 2H), 2.23 (s, 6H), 1.16 (s, 3H), 0.99 (s,

3H), 0.91 (s, 9H), 0.79 (s, 3H), 0.78 (s, 3H). ESI-MS: m/z 527.5 [M+H]".
SEHERB] 74
N-(3B-F8 - T4 R be- 12-07-28- Bk 1%)- " k- (fL&4 B-2)
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SHSLHEE] 73 7715, B NN-H 2 e B gk, #4340 54 B-2:
'H NMR (300 MHz, CDCl3) § 5.33 — 5.21 (m, 1H), 3.76 — 3.54 (m, 8H), 3.28 — 3.15
(m, 1H), 3.15 — 3.03 (m, 1H), 1.16 (s, 3H), 1.00 (s, 3H), 0.95 (s, 3H), 0.92 (s, 6H),
0.80 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 526.5 [M+H] .

S 75

N-Q2-( = A L) . 38)-N- B B -3B- 0 - U A be - 12- 445 -28-Wie fie (AL &4
B-3)

Z ST 73 B7775, B NN-ZHEE L SRS NN N-Z R T,
175464 B-3: 'H NMR (300 MHz, CDCl3) 8 5.26 (t, J =3.3 Hz, 1H), 3.43 (t, J =
7.2 Hz, 2H), 3.26 — 3.17 (m, 1H), 3.16 — 3.12 (m, 1H), 3.10 (s, 3H), 2.54 — 2.31 (m,
3H), 2.25 (s, 6H), 1.14 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.89 (s, 3H),
0.78 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 541.6 [M+H]".

SLjfs) 76

N-(3-( = B A 25)-3B-F - U be-12-0-28-B e (L5 B-4)

SRS 73 BI77E, B NN-HRR L s ek 3- AR, Hilfe
k&4 B-4: "HNMR (300 MHz, CDCl3) § 7.03 — 6.96 (m, 1H), 5.33 — 5.28 (m, 1H),
3.59 — 3.45 (m, 1H), 3.27 — 3.15 (m, 1H), 3.08 — 2.94 (m, 1H), 2.60 — 2.47 (m, 1H),
2.47 —2.26 (m, 2H), 2.23 (s, 6H), 1.15 (s, 3H), 0.99 (s, 3H), 0.91 (s, 9H), 0.78 (s, 3H),
0.76 (s, 3H). ESI-MS: m/z 563.5 [M+Na] .

S 77

N-2-( = L8 HE) 35)-3B-F - U be-12-0-28-B e (L5 B-5)
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ZMSKHG] 73 W77, B NN-SREL ZREHRE NN-— 2L %,
1754644 B-5: 'H NMR (300 MHz, CDCl3) § 6.63 — 6.53 (m, 1H), 5.38 — 5.33 (m,
1H), 3.53 — 3.41 (m, 1H), 3.28 — 3.17 (m, 1H), 3.10 — 2.97 (m, 1H), 2.65 — 2.39 (m,
7H), 1.17 (s, 3H), 1.04 (t, J = 7.1 Hz, 6H), 1.01 (s, 3H), 0.92 (s, 9H), 0.80 (s, 3H),
0.78 (s, 3H). ESI-MS: m/z 577.5 [M+Na]

St 41 78

N-(2-(1-WRWE Jk) 2. 38)-3B- 55 k- B R be- 1245 -28- Wi ik (k54 B-6)

SHSLHEE] 73 07775, 1 NN-THRE L G B 1-Q-2A L H)IRNE, i
34k 4% B-6: 'H NMR (300 MHz, CDCl3) § 6.65 — 6.55 (m, 1H), 5.43 — 5.28 (m,
1H), 3.45 — 3.32 (m, 1H), 3.27 — 3.08 (m, 2H), 2.57 — 2.47 (m, 1H), 2.47 — 2.24 (m,
6H), 1.16 (s, 3H), 0.99 (s, 3H), 0.91 (s, 9H), 0.78 (s, 3H), 0.77 (s, 3H). ESI-MS: m/z
567.5 [M+H] ",

S 79

N-(2-(4-MG ke ik ) 2,58 )-3 B-F4 k- U Be- 1245 -28- Bt ik (k54 B-7)

Z ST 73 B7775, B NON- RIS 2 Bl N-(2-20 0k £ 5% ) ik,
H1754L-4 % B-7: 'H NMR (300 MHz, CDCl3) § 6.54 — 6.42 (m, 1H), 5.42 — 5.30 (m,
1H), 3.78 — 3.62 (m, 4H), 3.50 — 3.33 (m, 1H), 3.30 — 3.08 (m, 2H), 2.58 — 2.49 (m,
1H), 2.49 — 2.32 (m, 6H), 1.16 (s, 3H), 0.99 (s, 3H), 0.91 (s, 6H), 0.89 (s, 3H), 0.78 (s,
3H), 0.76 (s, 3H). ESI-MS: m/z 569.5 [M+H] ",

St 80

N-(3-(4-FEh ke J ) PR 22k )-3 B - U AR b - 12- M- 28 fie. (AL &) B-8)
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S HESLHER] 73 (7575, 8 NN-F 3L 2 B 40 il N-(3-Z L 7R 28 ) g
17544 B-8: 'H NMR (300 MHz, CDCl3) § 6.30 — 6.21 (m, 1H), 5.40 — 5.31 (m,
1H), 3.79 — 3.66 (m, 4H), 3.51 — 3.36 (m, 1H), 3.27 — 3.16 (m, 1H), 3.13 — 2.98 (m,
1H), 2.61 — 2.50 (m, 1H), 2.50 — 2.31 (m, 6H), 1.16 (s, 3H), 0.99 (s, 3H), 0.90 (s, 9H),
0.78 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 569.5 [M+H]".

St 81

N-(3B-F2 - SR - 12-45-28- B 55 -BR ARG k-1, 1- — Ak (L &4 B-9)

S SEHAK] 73 (7735, 4 NN- " F 3L 2 e B B s A k-1, 1- &4k,
#1794k &% B-9: 'H NMR (300 MHz, CDCl3) § 5.32 — 5.23 (m, 1H), 4.09 (t, J=5.2
Hz, 4H), 3.26 — 3.14 (m, 1H), 3.11 — 2.90 (m, 4H), 2.29 — 2.10 (m, 1H), 1.15 (s, 3H),
0.99 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.90 (s, 3H), 0.78 (s, 3H), 0.71 (s, 3H).
ESI-MS: m/z 574.4 [M+H] .

St 82

N-(2-(1-PY Ak g J) 2,45 )-3 B-F4 H - UR Be- 12445 -28-8E % (154 B-10)

ZHSLEG] 73 07775, 3 NN-THREZ G B 1-Q-24 43I g I,
#7544 B-10: 'TH NMR (300 MHz, CDCl3) § 6.64 — 6.52 (m, 1H), 5.37 — 5.26 (m,
1H), 3.50 — 3.34 (m, 1H), 3.19 (d, J = 4.7 Hz, 1H), 2.63 — 2.44 (m, 4H), 1.14 (s, 2H),
0.97 (s, 2H), 0.89 (s, 5H), 0.76 (s, 3H). ESI-MS: m/z 553.5 [M+H]".

St 83

N-(2-(1-WR M Jik) 2, J)-3B-F2 - JUR - 12-M-28- Bk . (b &4 B-11)
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Z ST 73 7775, B NN- R O g il N-2 G AR R, dil4340
4% B-11: 'H NMR (300 MHz, DMSO-ds) § 9.77 — 9.47 (m, 2H), 7.71 — 7.58 (m,
1H), 5.30 — 5.19 (m, 1H), 3.97 — 3.58 (m, 4H), 3.52 — 3.32 (m, 6H), 3.14 — 2.95 (m,
3H), 2.88 — 2.76 (m, 1H), 1.09 (s, 3H), 0.89 (s, 6H), 0.87 (s, 3H), 0.85 (s, 3H), 0.67 (s,
3H), 0.66 (s, 3H). ESI-MS: m/z 568.5 [M+H] ",

SEIt] 84

N-(2-(4- 1 - 1-WR W Bk ) 2, 0)-3B- 52 - S5 3R - 12- i -28- Bk ik (A& 1)
B-12)

ZHSLHEE] 73 07775, 8 NN-HEE 2 o8 ik 1-(2-%( 2.58)-4- AR
%, #4549 B-12: 'H NMR (300 MHz, CDCl3) § 6.55 — 6.44 (m, 1H), 5.35 (s,
1H), 430 — 4.14 (m, 1H), 3.46 — 3.31 (m, 1H), 3.28 — 3.05 (m, 2H), 2.61 — 2.36 (m,
10H), 2.29 (s, 3H), 1.14 (s, 3H), 0.96 (s, 3H), 0.88 (s, 9H), 0.75 (s, 3H), 0.73 (s, 3H).
ESI-MS: m/z 582.5 [M+H] .

St 85

N-(2-(1,1- —FARFRAC S MR IL) 2.3 -3p-F8FE S - 12-0-28-Bk i (fb &
¥ B-13)

HATU EtN

DMF 60°C
96% HO

LS8R (OA, 200 mg, 0.438 mmol) 7T N,N- ~HF I HEZ (8 mL)
L, IMA=20% (243 pL, 1.752 mmol), =EBFHFIMA 2-(7-FAL I =%
I48)-N,N,N' N U FR L RS B el (216 mg, 0.569 mmol), S8 1 /MR
EY) 4-2-A 23RS IR-1,1-— MY (156 mg, 0.875 mmol), KIEFE
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£ 60C. TLC RN T, MAKRAE (10 mL) MK (5 mL) AR
W, KIZHCECER (10mL x 2) 28, GHATUE, K (SmLx2) Bk, 1
IKIRERAN T4, 1hu8, JEIRYE, SRERFEENT (& Pk FEE =50: 1D 4f
1k, 8465 B-13 (AMGEE, 175 mg, 7% 65%): 'HNMR (300 MHz, CDCl5)
8 6.22 (s, 1H), 5.35 (s, 1H), 3.49 (dd, J = 13.6, 6.2 Hz, 1H), 3.20 (d, J = 4.8 Hz, 2H),
3.05 (s, 8H), 2.63 (s, 2H), 2.49 (d, J = 11.0 Hz, 1H), 1.17 (s, 3H), 0.99 (s, 2H), 0.90 (s,
6H), 0.78 (s, 2H), 0.76 (s, 3H). ESI-MS: m/z 617.5 [M+H] .

St 86

N-(3B-F2 - FF U 5t - 12- 4 -28-BE 3L )-(28)- FR L - DU AUtk g (L A4 B-16)

2N NaOH
THF, MeCH, 80°C
85%

SHESLHER] 73 (7575, 8 NN-F L 2 B 0 LI B R R IR 26
43 &5 X1T-1,

LAY XTI-1 (120 mg, 0.186 mmol) ¥& T VU (1 mL) FIHFEE (1 mL)
R AR, N 2N SEMABER (1 mL), 80°C R M 2 /M. TLC il
RPSEA G, BEARRER, HOIN ShERE MR pH BI85, S P AEL

(5mL x2), 7K¥E (5mLx2) AHM, WHEHKEE (SmL x2), TEKRE
BT, R ZABRIER, BRI S RGN ZIERNREER (5.5mL, vi v=
10: 1) THAERLAE, Priiaabds, g, B SRR OIErR A
F(5.5mL, v: v=10: 1) ¥EMIK, LI F T, 159 B-16 (A EE 4,
88 mg, 7% 85%): 'H NMR (300 MHz, DMSO-ds) & 5.32 — 5.24 (m, 1H), 4.66 —
4.53 (m, 1H), 3.85 — 3.67 (m, 1H), 3.53 (q, J = 9.3 Hz, 1H), 3.26 — 3.06 (m, 2H), 2.40
(dd, J = 13.0, 2.5 Hz, 1H), 1.15 (s, 3H), 0.98 (s, 3H), 0.94 (s, 3H), 0.91 (s, 3H), 0.90
(s, 3H), 0.77 (s, 3H), 0.71 (s, 3H). ESI-MS: m/z 552.3 [M-H] .

St 87

N-(3B-F2 -5 U - 12475 -28- B Bk )-4- R FE-IRE - ({L 54 B-17)
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SRR 73 W77, 8 NN-T R 2 oS s N-FF LR, fil7340 A
¥ B-17: 'H NMR (300 MHz, CDCl3) & 5.30 — 5.24 (m, 1H), 3.76 — 3.58 (m, 4H),
3.26 —3.18 (m, 1H), 3.10 (d, J = 12.3 Hz, 1H), 2.45 — 2.33 (m, 4H), 2.31 (s, 3H), 1.15
(s, 3H), 1.00 (s, 3H), 0.95 (s, 3H), 0.92 (s, 3H), 0.91 (s, 3H), 0.80 (s, 3H), 0.76 (s, 3H).
ESI-MS: m/z 539.5 [M+H] .

S ) 88

N-(2-(4-FF BE-1-WR MR B ) TR 2L ) -3B-FR 2 -5 U R e -12- 0 -28- Bt e (AL &4
B-18)

ZHSLEE) 85 Tk, & 4-Q-A L3)RACSMR-1,1- 4L B i 1-(3-
AR HL)-4-FFILIREE, H175405 Y B-19: 'HNMR (300 MHz, CDCl3) § 6.41 — 6.18
(m, 1H), 5.41 — 5.27 (m, 1H), 3.54 — 3.35 (m, 1H), 3.29 — 3.15 (m, 1H), 3.15 — 2.99
(m, 1H), 2.70 — 2.33 (m, 11H), 2.29 (s, 3H), 1.16 (s, 3H), 0.99 (s, 3H), 0.91 (s, 9H),
0.79 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 596.6 [M+H]".

St 89

N-(2-(1-PY Z Ak g J ) P 425 )-3 B4 -5 SUR Be- 1245 -28- 8t % (k54 B-19)

ZHSLEE) 85 Tk, & 4-Q-A L3)RACSMR-1,1- 4L B i 1-(3-
R R LR, #5104 B-19: 'HNMR (300 MHz, CDCl3) § 5.63 — 5.33 (m,
1H), 3.65 — 3.33 (m, 4H), 3.30 — 2.98 (m, 6H), 2.75 — 2.43 (m, 1H), 0.99 (s, 3H), 0.94
(s, 3H), 0.91 (s, 6H), 0.78 (s, 3H), 0.71 (s, 3H). ESI-MS: m/z 567.5 [M+H] ",

S5 90

N-(2-(1,1- SEACERAC DI A ) -3p-F2 -5 I B e- 12- M -28- ke (fb &
) B-20)

S 85 MIT1E, W 4-Q-F L2 FRARIEIR-1,1- B H ik 4-3-
A E)RACEIR-1,1- — F A 511346 54 B-20: 'H NMR (300 MHz, CDCls) §
6.10 — 5.98 (m, 1H), 5.43 — 5.28 (m, 1H), 3.50 — 3.33 (m, 1H), 3.30 — 3.18 (m, 1H),
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3.12 — 2.90 (m, 9H), 2.59 — 2.42 (m, 3H), 1.17 (s, 3H), 0.99 (s, 3H), 0.91 (s, 9H), 0.79
(s, 3H), 0.76 (s, 3H). ESI-MS: m/z 631.5 [M+H]".

SEHaf 91

N-(2-(1-WRWE ) A 55 )-3B-F48 He- S A - 12-0-28- Wi ik (k547 B-22)

ZHSLEE) 85 Tk, & 4-Q-A L3)RACSMR-1,1- 4L B i 1-(3-
RAER LIRS, #1544 B-22: '"HNMR (300 MHz, DMSO-dy) & 8.82 (s, 1H),
7.39 (s, 1H), 5.22 (s, 1H), 4.22 (s, 1H), 3.43 — 3.32 (m, 2H), 3.12 — 3.02 (2H), 3.01 —
2.95 (s, 2H), 2.89 — 2.79 (m, 2H), 1.09 (s, 3H), 0.89 (s, 6H), 0.88 (s, 3H), 0.85 (s, 3H),
0.68 (s, 3H), 0.67 (s, 3H). ESI-MS: m/z 581.5 [M+H] .

LI 92

N-Q2-( = B ) £ 48 )-3B- 48 2 -5 U Je - 12- 0 -28- Bl iR A ¥ (A &)
B-23)

A4 1-4, HATU, Et;N

DMF 50°C
32%

B (OA, 100 mg, 0.219 mmol) VAT N,N- - FIEH B (8 mL)
1, IMA=2Z0 (122 pL, 0.876 mmol), =IIHFHETFIMA 2-(7-2HL FE I =%
I48)-N,N,N' N U FR L iR S e e s (HATU, 108 mg, 0.284 mmol), SR 1 /N
A AEYI1-4 (116 mg, 0.438 mmol), MMNIEFHEE 50°C. TLC K i
A, 8P (QomL) MEEFIK (SmL) AF SRR, Kz &3
ft (10 mL = 2) ZB, SIFANE, EEF/K (SmLx2) ¥, KRR
B, 8, PEMORYE, SRR (& R BEE =10: D 4ift, Bi4E
Y B-23 (AMEE, 43 mg, 7% 32%): 'HNMR (300 MHz, methanol-ds) § 7.75
— 7.66 (m, 1H), 5.46 — 5.39 (m, 1H), 3.79 — 3.54 (m, 2H), 3.47 (t, J = 6.8 Hz, 2H),
3.30 — 3.14 (m, 10H), 2.91 — 2.80 (m, 1H), 1.23 (s, 3H), 1.02 (s, 3H), 1.00 (s, 6H),
0.97 (s, 3H), 0.83 (s, 3H), 0.82 (s, 3H). ESI-MS: m/z 541.5 [M-Br]".

St 93
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N-(3B-F2 -5 be-12-07-28-BE 5% - Ik IE (fL &4 B-25)

o

B-25

SMSLHEE] 73 K757, K NON-TH3E L Tk 1- R0, SIS E

) X11I-1,

BUL A XIIT-1 (100 mg, 0.163 mmol) AT PYEWIR (8 mL) H, JIA 10%
K (10 mg), EUAR N EEH RIS . TLC il x MNwa)E, Tk
Et, JEBOKYE, SRAEN (8 Wb FEE = 20: D 4itk, /hEY
B-25 (A [E{E, 61 mg, % 72%): 'H NMR (300 MHz, DMSO-ds) § 9.28 (s, 2H),
5.15 = 5.02 (m, 1H), 4.34 — 4.24 (m, 1H), 3.86 — 3.60 (m, 4H), 3.09 — 2.87 (m, 6H),
2.12 - 1.95 (m, 1H), 1.09 (s, 3H), 0.88 (s, 9H), 0.84 (s, 3H), 0.67 (s, 3H), 0.64 (s, 3H).
ESI-MS: m/z 525.5 [M+H] .

S 94

N-(GB-F - IR be-12-Jd-28- B &2 )- WY A kg (fh-54) B-26)

SRS 73 17775, B NN-ZHIE 2 e B Py S g, flEih &Y
B-26: 'H NMR (300 MHz, CDCl5) § 7.10 — 6.85 (m, 1H), 5.44 —5.22 (m, 1H), 3.63 —
3.42 (m, 1H), 3.29 — 3.13 (m, 1H), 3.12 — 2.93 (m, 1H), 2.67 — 2.48 (m, 2H), 2.48 —
2.34 (m, 3H), 2.27 (s, 6H), 1.15 (s, 4H), 0.99 (s, 4H), 0.91 (s, 9H), 0.78 (s, 3H), 0.76
(s, 3H). ESI-MS: m/z 541.5 [M+H] .

St 95

N-(3B-F2 - R 5-12-45-28- Bk 2~ (3S)-Z E-VU ANt (b &4 B-27)

N
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ZHSEE] 73 (07775, 8 NN-H U 2, R 8 S)-3-N-F A e i e O
ML S5 il f5H AL A ) XTV-1.

BUAL AW XIV-1 (216 mg, 0.328 mmol) & T VUEME (8 mL) 1, AN 10%
ik (20 mg), EUAR N EEHRSIEA . TLC Wl x s fE, Tt
Et, JEBOKYE, SRAEN (8 Wb FEE = 20: D 4itk, /hEY
B-27 (FA{[E 44, 143 mg, 7# % 83%): 'H NMR (300 MHz, CDCl5) § 5.29 — 5.22 (m,
1H), 3.74 — 3.61 (m, 2H), 3.61 — 3.49 (m, 2H), 3.37 — 3.25 (m, 1H), 3.25 — 3.07 (m,
2H), 1.14 (s, 3H), 0.98 (s, 3H), 0.94 (s, 3H), 0.89 (s, 6H), 0.77 (s, 3H), 0.72 (s, 3H).
ESI-MS: m/z 525.5 [M+H] .

St 96

N-(3B-F2 -5 U be-12-07-28-BE5L)-GR)-E AL - VU AL S (L 54 B-28)

SRS 95 BITTIE, H(S)-3-N-"FA Bk ik S Bk i e & 48 (R )-3-N-"F 4
BRI LG S 43L& %) B-28: '"H NMR (300 MHz, CDCl;) § 5.29 — 5.20 (m,
1H), 3.90 — 3.72 (m, 1H), 3.72 — 3.59 (m, 1H), 3.58 — 3.40 (m, 2H), 3.26 — 3.04 (m,
3H), 2.13 — 1.99 (m, 2H), 1.13 (s, 3H), 0.98 (s, 3H), 0.93 (s, 3H), 0.89 (s, 6H), 0.77 (s,
3H), 0.71 (s, 3H). ESI-MS: m/z 525.5 [M+H] ",

S s 97

N-(3B-F2 - R 5t - 1 2- 4 -28-BE 3 )-(3S)-F2 L - DU AUtk g (fL A4 B-29)

SR 73 BI7, B NON-H 2 e B e pgli(S)-3-ML g be i, il
k&4 B-29: 'H NMR (300 MHz, CDCl3) § 5.26 (m, 1H), 4.50 — 4.36 (m, 1H), 3.75
—3.61 (m, 2H), 3.61 — 3.49 (m, 2H), 3.24 — 3.09 (m, 2H), 1.13 (s, 3H), 0.97 (s, 3H),
0.93 (s, 3H), 0.89 (s, 3H), 0.88 (s, 3H), 0.76 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 548.4
[M+Na] ",
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St 4] 98
N-(3B-F2 -5 U be-12-07-28-BE5L)-GR)-F2 AL - VU AL g (L 54 B-30)

SRR 73 7775, B NN-F R 2 R B sl (R)-3-ME i be i, il
k&4 B-30: 'H NMR (300 MHz, CDCl;) § 5.24 (m, 1H), 4.49 — 4.31 (m, 1H), 3.81
—3.57 (m, 3H), 3.56 — 3.43 (m, 1H), 3.29 — 3.13 (m, 1H), 3.14 —2.95 (m, 1H), 2.56 —
2.16 (m, 1H), 1.13 (s, 3H), 0.97 (s, 3H), 0.93 (s, 3H), 0.89 (s, 3H), 0.88 (s, 3H), 0.76
(s, 3H), 0.70 (s, 3H). ESI-MS: m/z 548.4 [M+Na] .

St 99

3B-FRFE ST A E-12-15-28-1R 2-(1-DRIEH) 2.8 (fb& 4 B-31)

H
N

O e
—_—

dry DMF, 50°C
24%

BB KO,
———-

DMF, ACN, 50°C
72%

HGF AR (OA, Sg, 109 mmol) & T NN--FEFE (40mL) H,
WIKINAN 1,2- IR Z.%8 (10.2mL, 109 mmol) « BRERH (1.506 g, 10.9 mmol)
Mg (4mL) , ¥RANRFHES 50°C, BPExpL 3 /M. TLC K3 5 b 58 4
Je, & e (100 mL) 7K (100 mL) A3 s Nk, K2 & Bk (50 mL)
FH, AN, K (100 mL x 2> ¥, ToRBRERE T, 8, 8RR,
LR EN (. 2B =10: 1) 4ifk, B4a Xv-1 (AaEiE,
444 g, T7E T2%)

EUL &%) XV-1 (200 mg, 0.35 mmol) & T 7K N,N- - FEE k% (10 mL)
, AKOIMAIREE (70 uL, 0.70 mmol) FIHRERH (48 mg, 0.35 mmol) , ik
RIEFHEZE 50°C, fiHR P, TLC Bl R B 5e4 )G, A&k (10 mL) Ak

(5mL) 23 M, KIZH & FHE (10mL x 2) B, A3HFAHHE, K (10
mL % 2) ¥&, TKERERAN T, U8, JEmkds, Stz (& F k. F
BE =30: 1) 4lifk, 51659 B-31 (AAREA, 47 mg, 7% 24%) : "HNMR (300
MHz, CDCl3) § 5.29 — 5.23 (m, 1H), 4.27 — 4.09 (m, 2H), 3.26 — 3.15 (m, 1H), 2.89 —
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2.79 (m, 1H), 2.63 (t, J = 5.5 Hz, 2H), 2.54 — 2.42 (m, 4H), 1.13 (s, 3H), 0.98 (s, 3H),
0.92 (s, 3H), 0.90 (s, 6H), 0.78 (s, 3H), 0.73 (s, 3H). ESI-MS: m/z 568.6 [M+H] .
S 100
3B-FRIE- TR S 12-45-28-18 2-(4-TT I 2. B (AL &9 B-32)

S IR SEHE R 99 I 1, K WRIE B B s i bk, #1794k 44 B-32: 'H NMR (300
MHz, CDCl3) § 5.30 — 5.18 (m, 1H), 4.70 — 4.52 (m, 2H), 4.42 — 4.11 (m, 2H), 4.11 —
3.79 (m, 2H), 3.63 — 3.31 (m, 2H), 3.31 — 3.08 (m, 3H), 3.04 — 2.84 (m, 2H), 2.78 (d,
J =125 Hz, 1H), 1.14 (s, 3H), 0.99 (s, 3H), 0.91 (s, 9H), 0.78 (s, 3H), 0.70 (s, 3H).
ESI-MS: m/z 570.6 [M+H] .

S 101

3B-FR LI R AR-12-15-28-18 2-(1-DUA Mg L) 2 B8 (fb&%) B-33)

W

WA B33

Z RS 99 M52, AGRME & e DU NE , HI731L54) B-33: '"HNMR
(300 MHz, CDCl;) & 5.31 — 5.21 (m, 1H), 4.67 — 4.48 (m, 2H), 3.90 — 3.71 (m, 2H),
3.39 — 3.12 (m, 3H), 2.92 — 2.72 (m, 3H), 2.35 — 2.16 (m, 2H), 2.16 — 2.02 (m, 2H),
2.02 - 1.92 (m, 1H), 1.91 - 1.82 (m, 2H), 1.13 (s, 3H), 0.98 (s, 3H), 0.90 (s, 9H), 0.77
(s, 3H), 0.69 (s, 3H). ESI-MS: m/z 554.6 [M+H]".

S 102

N-Q2-( B L) 2.55)-3B-(2-FR 2K PR BRI ) e - R e - 120 -28- B i (AL
44 B-38)

pyridine,reflux
83%

SHRSLER] 85 WL, ¥ 4--F 23R E-1,1- E MWk N-24
Witk 2, —f%, S EY) XVI-1,
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BALAY) XVI-1 (120 mg, 0.222 mmol) & T/KMEKE (8 mL) w1, JIASE
7% " HESET (329 mg, 2.22 mmol) i 4- " FGFEMELE (28 mg, 0.222 mmol),
RMNBEFARZE 1S CTHRE A . TLC Bl M54 )5, MAZE RS (20 mL)
PR SO VR, SRRV IN Fs kR (10 mL x 3) 7K (10 mL x 3) ¥k, 1
IKIRERAN T4, THUE, JEMORYE, SRERAEENT (& F k. FEE =20: 1 4l
1k, 94659 B-38 (AMGEER, 96 mg, 7% 63%): #1344 B-38: '"HNMR
(300 MHz, methanol-ds) & 7.79 — 7.72 (m, 1H), 7.68 — 7.63 (m, 1H), 7.60 — 7.52 (m,
2H), 7.35 — 7.24 (m, 1H), 5.52 — 5.44 (m, 1H), 5.41 — 5.34 (m, 1H), 4.77 — 4.61 (m,
1H), 3.20 — 3.05 (m, 1H), 2.83 —2.65 (m, 1H), 1.21 — 1.19 (m, 6H), 0.99 (s, 3H), 0.97
(s, 3H), 0.95 (s, 3H), 0.91 (s, 6H), 0.78 (s, 3H). ESI-MS: m/z 687.5 [M-H] .

S 103

N-(2-(1-WRWE ) 2, 5)-3B-(2- R 3 0% B Bt ok ) Sl e - S 3 A e - 12- M -28- Bt i (k.
4% B-39)

ZHSLEE) 102 (575, ¥ N-LBE 2 B H ki 1-Q-2 2 H)IRnE, 615
k&4 B-39: '"H NMR (300 MHz, CDCl3) § 7.73 — 7.61 (m, 2H), 7.50 — 7.40 (m, 1H)
7.39 — 7.30 (m, 1H), 7.09 (d, J = 13.4 Hz, 1H), 5.41 — 5.25 (m, 1H), 4.79 — 4.55 (m,
1H), 3.88 — 3.55 (m, 3H), 3.17 — 2.76 (m, 6H), 1.17 (s, 3H), 0.99 (s, 3H), 0.95 (s, 6H),
0.89 (s, 3H), 0.87 (s, 3H), 0.77 (s, 3H). ESI-MS: m/z 715.7 [M+H] ",

LIt 104

N-(2-(4-ME Wbk ) £, 58 )-3B-(2- 7R o P I ) S - S R -1 2- M- 28 i 4k
454 B-40)

2

SHESLEG] 102 BI7775, B N-ZBHE 2 e B4l N-(2-2Uk 258 ik,
H1154L A% B-40: 1H NMR (300 MHz, methanol-d,) & 7.74 — 7.63 (m, 2H), 7.60 —
7.46 (m, 2H), 5.45 — 5.32 (m, 1H), 4.74 — 4.62 (m, 1H), 3.82 — 3.72 (m, 4H), 3.51 —
3.38 (m, 1H), 3.38 — 3.24 (m, 3H), 2.83 — 2.58 (m, 7H), 1.21 (s, 3H), 1.01 (s, 3H),
0.98 (s, 3H), 0.94 (s, 6H), 0.92 (s, 3H), 0.81 (s, 3H). ESI-MS: m/z 718.6 [M+H] ",

Ll 105
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N-(2-(1- VY Ui I ) 2,0 )-3B-(2- P4 2 O P I At ) e - 4 A - 120 -28- B
e (A& B-41)

ZHSLHEF] 102 (7775, 3G N-LBE 2 B Bl 1-Q-R 25 g ke,
34k 4% B-41: '"H NMR (300 MHz, methanol-dy) § 7.82 — 7.61 (m, 1H), 7.59 — 7.45
(m, 2H), 7.44 — 7.32 (m, 1H), 5.48 (s, 1H), 5.33 (s, 1H), 4.72 — 4.64 (m, 1H), 3.67 —
3.45 (m, 2H), 3.23 — 3.10 (m, 2H), 2.94 — 2.76 (m, 1H), 1.20 (s, 3H), 1.00 (s, 9H),
0.93 (s, 3H), 0.90 (s, 3H), 0.80 (s, 3H). ESI-MS: m/z 702.6 [M+H] .

LIt 106

N-(2-(4-Mh ke ) 23 )-3B-(2-(2- L 2 Fk £ 58 W ik ) 2% R I 6k ) S k- 5 AR e
-12-075-28-Bk e (LA B-47)

pyridine,reflux

92% 73%

S
HNTN HATU EtN o

DMF 50 )LN/\/O 0
69%

SRR (OA, 20g, 0.044 mol) VAT NN-HFHEFEZ (200 mL) +,
TONBRIEZHR (6.g, 0.044 mol), HiHETZAZWINIRILE (8 mL, 0.044 mol),
e B S I SOOI 85°C, UM 10 /N o TLC ¥ i B2 584 I » 2 Hviilie,
JEE AV NON- B E L (10 mL x 3) ¥eik, IR E 2 =051 A KK
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(100 mL x 2) 1, #r KEA A, g, UK (50 mL x 3), 1EC

et (S0mL x 3), EZTE, AW -1 (AREE, 2202g, 7% 92%).

BHAY -1 (1g, 1.829 mmol) VAT I/KMENE (10 mL) H, ANAARR
HERET (2.708 g, 18.29 mmol) Hl 4- HZFEMEE (223 mg, 1.829 mmol), KX
RIFFHEE 115 CHRFEER . TLC Rl M54, A& F K (30 mL) #
BSOS, S NIRRT IN 688 (10 mL x 3) FJK (10 mL x 3) ¥, K
BRERIA T4, D8, JEMOKRYAE, ZRERAEENT (8 ke BEE =20: 1) 4ifk,
BUWAEY XVIL-2 (B, 925 mg, 72 73%).

BUk&9) XVII-2 (150 mg, 0.216 mmol) V& T /K & H % (6 mL) 1,
WK N N'- 3 C IR BE V% (134 mg, 0.647 mmol). 4- ~FEIEMnE (27
mg, 0.216 mmol) FI N-Z B Z B (30 uL, 0.324 mmol), Eim#tdE M. TLC
Kl N 24 e, flE, JEMAIK (SmL x2) ¥k, TR T8, Suk,
PO, SERERAEENT Cailk: 24l =3: 1 4ifk, B4Aa1 XVIL-3

(AMEE, 159 mg, 77Z 95%).

BULAY) XVIL-3 (159 mg, 0.204 mmol) ¥-T-VUEAKIE (10 mL) 1, JIA
10%48 6% (16 mg) , AAFE N EERMBH R BIIR. TLC Bl M54 G, i
JEREEE L, JEMORYAE, ZRRERAEENT CHMEE: ZFRZEE =1 D 4ifk, 84k
AW XVI-4 (AfEE, 90 mg, 772 64%)

BULAY) XVII-4 (100 mg, 0.145 mmol) ¥ T NN-"HIEFEZ (6 mL)
L, IMANZ=Z0% (40 pL, 0290 mmol), FIEBFE RN 2-(7-F AL I =%
I4E)-N,N,NYN- U PR R S e e ES (72 mg, 0.188 mmol), KM 1 /MEEIIA
N-(2-Z 3k 2.3k (23 ul, 0.174 mmol), MNIEFHEZE 50°C. TLC ¥l 5 v
se4fa, & P (10mL) Ak (SmL) AR, KJZH & FE (10
mL x 2) ZE, SIFANE, K (SmL x2) ik, KBTS, o)k, 1§
kAR, SRR ET (S Pk FEE =30: D 4ifk, a6 B-47 (Bt
[H1&, 80 mg, 773 69%): 'HNMR (300 MHz, CDCl3) § 7.78 (d, J = 6.1 Hz, 1H),
7.66 (d, J = 7.9 Hz, 1H), 7.53 — 7.42 (m, 2H), 5.34 — 5.23 (m, 1H), 4.73 — 4.66 (m,
1H), 4.60 — 4.49 (m, 2H), 3.52 — 2.98 (m, 6H), 2.89 — 2.74 (m, 1H), 1.15 (s, 3H), 0.95
(s, 3H), 0.92 (s, 9H), 0.89 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 802.7 [M+H] .

S 107

N-(2-(4-NE bk ) 2, ) -3 B-(2-( FF 28 I A2 ) 2% R I ) S - 5 3 SR -1 2- 0 -2 8 -1
iz (W59 B-48)
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S HESLHER] 106 FIT77%, ¥ N-2B QR P, Hlf3 54 B-48:
'H NMR (300 MHz, CDCl5) 8 7.77 — 7.65 (m, 2H), 7.59 — 7.48 (m, 2H), 6.55 — 6.45
(m, 1H), 5.43 — 5.35 (m, 1H), 4.75 (dd, J = 11.4, 4.5 Hz, 1H), 3.90 (s, 3H), 3.78 —
3.68 (m, 4H), 3.48 — 3.37 (m, 1H), 3.28 — 3.11 (m, 1H), 2.58 — 2.39 (m, 7H), 1.18 (s,
3H), 0.97 (s, 3H), 0.96 (s, 3H), 0.92 (s, 9H), 0.78 (s, 3H). ESI-MS: m/z 753.6
[M+Na] ",

St 108

N-(2-(4-Eh Wk ) 2, 5 )-3B~(2-( e TR 2 A I 22 ) 2 R e e ) S - B R e - 120
28-Bihe (54 B-49)

Z RS 106 FI77%, K N-L B OB el v N EE, #4340 54 B-49:
'H NMR (300 MHz, CDCl3) & 7.77 — 7.65 (m, 2H), 7.57 — 7.48 (m, 2H), 6.59 — 6.44
(m, 1H), 5.47 — 5.36 (m, 1H), 5.34 — 5.20 (m, 1H), 4.77 (dd, J = 11.8, 4.6 Hz, 1H),
3.83 — 3.64 (m, 4H), 3.53 — 3.39 (m, 1H), 3.29 — 3.14 (m, 1H), 2.62 — 2.38 (m, 7H),
1.37 (d, J = 6.3 Hz, 6H), 1.20 (s, 3H), 1.00 (s, 3H), 0.98 (s, 3H), 0.94 (s, 9H), 0.80 (s,
3H). ESI-MS: m/z 759.7 [M+H] ",

S 109

N-(2-( = F B2 ) £ E)-3B-(2-(2- LIt 2 2 A I 22 ) o R I 2 ) A -5 I R
fie-12-4%5-28-Wifle. ({54 B-50)

ZHSEHER] 106 (775, 1 N-(2-ZUHE 25 G e sl NON- R 2, %,
H1754L-4 4 B-50: 'TH NMR (300 MHz, CDCl3) § 7.87 — 7.81 (m, 1H), 7.72 — 7.65 (m,
1H), 7.65 — 7.53 (m, 2H), 6.93 — 6.85 (m, 1H), 6.62 — 6.50 (m, 1H), 5.49 — 5.41 (m,
1H), 4.79 — 4.67 (m, 1H), 4.46 (t, J = 4.5 Hz, 2H), 3.71 — 3.63 (m, 2H), 3.60 — 3.47 (m,
1H), 3.47 — 3.34 (m, 1H), 3.04 — 2.92 (m, 2H), 2.75 — 2.57 (m, 7H), 2.04 (s, 3H), 1.21
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(s, 3H), 1.00 (s, 9H), 0.96 (s, 3H), 0.94 (s, 3H), 0.81 (s, 3H). ESI-MS: m/z 760.6
[M+H]".

S 110

N-Q2-( R L) 255 )-3B-(2-( FF 480 Bt 8 ) 2 R i 06k ) S o - B R e - 12-
28-Bihe (54 B-51)

ZHSLHER] 106 (9777, 1 N-C B RERG S e sl P, N-(2-Z05E 2, 58) i bk
Bl NN-"H 3 2 1%, #1#31L54 B-51: 'H NMR (300 MHz, CDCl3) § 7.78
—7.63 (m, 2H), 7.58 — 7.48 (m, 2H), 6.60 — 6.45 (m, 1H), 5.45 — 5.30 (m, 1H), 4.75
(dd, J = 11.1, 4.4 Hz, 1H), 3.90 (s, 3H), 3.44 — 3.30 (m, 1H), 3.23 — 3.08 (m, 1H),
2.60 — 2.48 (m, 1H), 2.37 (t, J = 5.9 Hz, 2H), 2.23 (s, 6H), 1.18 (s, 3H), 0.97 (s, 6H),
0.91 (s, 9H), 0.81 (s, 3H). ESI-MS: m/z 689.5 [M+H]".

SR 111

N-(2-( G B 2, 05)-3B-(2-( T 2k A B 2 ) o R ke ) B - 5 TR e - 12-
5-28-BEhE (tb &% B-52)

SHSLEG] 106 W75, ¥ N-ZBL 2GS Sl AR, N-Q-23 2.4
N K5 A, NON- R 20 %, 4534k 474 B-52: 'H NMR (300 MHz, CDCl5) §
7.81 — 7.65 (m, 2H), 7.61 — 7.47 (m, 2H), 6.66 — 6.47 (m, 1H), 5.48 — 5.36 (m, 1H),
5.35—5.22 (m, 1H), 4.79 (dd, J = 11.6, 4.6 Hz, 1H), 3.49 — 3.31 (m, 1H), 3.29 — 3.09
(m, 1H), 2.67 — 2.50 (m, 1H), 2.40 (t, J = 6.0 Hz, 2H), 2.26 (s, 6H), 1.39 (d, 6H), 1.21
(s, 3H), 1.01 (s, 6H), 0.96 (s, 3H), 0.95 (s, 6H), 0.85 (s, 3H). ESI-MS: m/z 717.5
[M+H]".

S 112

N-(2-(1-WR W& 5 ) £ 55 )-3B-(2-(2- £ Wl i AUl 22 ) 2 Y I 2 ) B 2 - S5 U A e
-12-4%-28-BEfe (5% B-53)
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S SRR 106 B/, 3 N-Q-Z 5 258 Gk sl N-Z( 2 E0RGE, il
34k 4% B-53: "H NMR (300 MHz, CDCl3) § 7.85 — 7.77 (m, 1H), 7.71 — 7.63 (m,
1H), 7.64 — 7.49 (m, 2H), 6.62 — 6.40 (m, 2H), 5.47 — 5.31 (m, 1H), 4.78 — 4.64 (m,
1H), 4.44 (t, J = 4.9 Hz, 2H), 3.74 — 3.58 (m, 2H), 3.52 —3.39 (m, 1H), 3.24 - 3.11 (m
1H), 2.99 — 2.87 (m, 3H), 2.64 — 2.38 (m, 6H), 2.31 (2, 3H), 2.07 — 1.99 (m, 3H), 1.18
(s, 3H), 0.97 (s, 9H), 0.92 (s, 6H), 0.79 (s, 3H). ESI-MS: m/z 801.8 [M+H] "%

St 113

N-(2-(4- B JE-1-WR R L) 2, 95)-3B-(2-(2- 2. W 3ok 2 40 28 ) 28 P ok e o - 5%
B GE-12-5-28-Bt e (fb&4) B-54)

2

N

ZHSLHEH] 106 7515, 18 N-(2-2 5 2,28 G 3 il 1-(2-2 £, 58)-4-FF 2
WRER, #3459 B-54: '"H NMR (300 MHz, CDCl3) § 7.78 (d, J = 6.1 Hz, 1H), 7.66
(d, J = 7.9 Hz, 1H), 7.53 — 7.42 (m, 2H), 5.34 — 5.23 (m, 1H), 4.73 — 4.66 (m, 1H),
4.60 — 4.49 (m, 2H), 3.52 — 2.98 (m, 6H), 2.89 — 2.74 (m, 1H), 1.15 (s, 3H), 0.95 (s,
3H), 0.92 (s, 9H), 0.89 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 816.7 [M+H]".

S 114

N-(2-(= F 38 ) 2,58 )-3B-(2-(2- L& 2t 258 e 22 ) % P I 2 ) A 25 4 R
fie-12-4%5-28-We Ak ¥ (k54 B-55)

S 107 T, 1 N-Q-2 8 O H)E B st &4 14, Hl134k
4% B-55: 'H NMR (300 MHz, methanol-dy) § 7.84 — 7.74 (m, 2H), 7.72 — 7.64 (m,
2H), 5.45 — 5.39 (m, 1H), 4.80 —4.70 (m, 1H), 4.40 (t, J = 5.5 Hz, 2H), 3.77 - 3.61 (m,
2H), 3.58 (t, J = 5.4 Hz, 2H), 3.46 (t, J = 6.9 Hz, 2H), 3.24 (s, 9H), 2.87 (d, J = 9.7 Hz,
1H), 2.25 - 2.11 (m, 1H), 2.00 (s, SH), 1.26 (s, 3H), 1.07 (s, 3H), 1.02 (s, 3H), 1.01 (s,
3H), 0.98 (s, 6H), 0.86 (s, 3H). ESI-MS: m/z 774.6 [M-Br] .
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SEHER] 115
N-(3-( = B L () T )3 B-(2- 4 2 2K FF B 3 ) A Ak - ST 43 AR e - 12- 0 -2 8- I i
(b5 B-59)

SIS 102 7515, 1 N-LBE 0 e B ik 3- R AW L, 4l
1k&41 B-59: '"H NMR (300 MHz, CDCl3) § 7.75 — 7.54 (m, 2H), 7.52 — 7.30 (m, 2H),
6.97 — 6.78 (m, 1H), 5.45 — 5.29 (m, 1H), 4.76 — 4.62 (m, 1H), 3.92 — 3.78 (m, 1H),
3.51 —3.36 (m, 1H), 3.31 — 3.14 (m, 1H), 3.07 — 2.84 (m, 1H), 2.72 (s, 6H), 1.14 (s,
3H), 0.98 (s, 3H), 0.92 (s, 6H), 0.88 (s, 6H), 0.73 (s, 3H). ESI-MS: m/z 689.7
[M-+H]

Lt 116

N-(3-(4-Eh Wbk ) A % )-3 B-(2- 7R o Y I ) S - S R - 1 2- M- 28 - i 4k
441 B-60)

SHESLHER] 102 FIJ77%, ¥ N-ZBi 2 B 4l N-3-2 A )k, il
34k 4% B-60: "H NMR (300 MHz, CDCl3) § 7.82 — 7.67 (m, 1H), 7.69 — 7.56 (m,
1H), 7.55 — 7.36 (m, 2H), 6.54 — 6.35 (m, 2H), 5.51 — 5.24 (m, 1H), 4.95 — 4.60 (m,
1H), 4.04 — 3.77 (m, 4H), 3.54 — 3.34 (m, 1H), 3.24 — 3.03 (m, 1H), 2.91 — 2.55 (m,
6H), 1.15 (s, 3H), 0.98 (s, 3H), 0.91 (s, 3H), 0.89 (s, 3H), 0.87 (s, 3H), 0.74 (s, 3H).
ESI-MS: m/z 731.7 [M+H] .

S 117

N-(3-(4-FF - 1-WR W2 2L ) P 28 )- 3 B-(2- 8 2 O P I 22 ) B 2 5 B AR e - 1 2- 028
Bk (L&) B-61)

Z B SRR 102 17798, ¥ N- 2 2, B 40 1 1-(3-R TR 3k )-4- F LR R
#1131 A B-61: 'TH NMR (300 MHz, CDCl3) & 7.77 — 7.60 (m, 2H), 7.60 — 7.37 (m,
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2H), 6.60 — 6.19 (m, 3H), 5.44 — 5.34 (m, 1H), 4.79 — 4.57 (m, 1H), 3.57 — 3.33 (m,
1H), 3.27 — 3.04 (m, 8H), 2.84 — 2.72 (m, 2H), 1.19 — 1.15 (m, 3H), 0.96 (s, 3H), 0.92
(s, 3H), 0.90 (s, 6H), 0.74 (s, 3H). ESI-MS: m/z 744.7 [M+H] s

S 118

N-(3-(1- VU Uk g 35 ) PR 5 )- 3 B-(2- 7 ek O R I ek ) B 2 - 5 0 AR - 120 - 2.8 - I8k
e (&4 B-62)

SHESLEH] 102 575, B N-ZBHE 20 8 B 1-G-2 L R )L b,
11544 B-62: 'TH NMR (300 MHz, CDCl3) § 7.70 — 7.54 (m, 2H), 7.46 — 7.38 (m,
1H), 7.36 — 7.30 (m, 1H), 6.99 — 6.88 (m, 1H), 5.39 — 5.27 (m, 1H), 4.76 — 4.60 (m,
1H), 3.52 - 3.37 (m, 1H), 3.32 —2.91 (m, 7H), 2.81 — 2.65 (m, 1H), 1.13 (s, 3H), 0.99
(s, 3H), 0.93 (s, 6H), 0.88 (s, 6H), 0.73 (s, 3H). ESI-MS: m/z 715.7 [M+H] "

S 119

N-(3-(1,1- A ABRACE MR ) P L) -3B-(2-F 5L 2K FF B A ) S - 55 3 R - 12-
I5-28-Behe (tb 5% B-63)

SHESHEY] 102 BI77E, B N-CBEE 2 S #s 4-(3-20 79 28 AR i gk
-1,1- AR, B84 A B-63: 'TH NMR (300 MHz, CDCls) § 7.90 — 7.78 (m, 1H),
7.75 = 7.65 (m, 1H), 7.59 — 7.50 (m, 2H), 6.17 — 6.02 (m, 1H), 5.40 — 5.34 (m, 1H),
532 —5.24 (m, 1H), 4.83 — 4.62 (m, 1H), 3.53 — 3.33 (m, 1H), 3.16 — 2.96 (m, 8H),
2.62 —2.42 (m, 3H), 1.17 (s, 3H), 0.96 (s, 3H), 0.91 (s, 12H), 0.76 (s, 3H). ESI-MS:
m/z 779.7 [M+H] ",

Ll 120

N-G-(1,1- S ARTRAC S I I AL -3B-(2-(2- L BE & L) 2 A R 2L % F R 4L
AFE- TR - 12- 4 -28-Bh % (1b &) B-65)
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SRS 106 7775, 4 N-(2-ZHE Z )bk 5 4 il 4-3-2 R ) ImAng
Wk-1,1- %84k ¥, H434L4549) B-65: 'H NMR (300 MHz, CDCl3) & 7.84 — 7.77 (m,
1H), 7.69 — 7.63 (m, 1H), 7.62 — 7.50 (m, 2H), 6.56 — 6.46 (m, 1H), 6.05 — 5.96 (m,
1H), 5.40 — 5.33 (m, 1H), 4.74 — 4.65 (m, 1H), 4.44 (t, J = 4.9 Hz, 2H), 3.69 — 3.58 (m,
2H), 3.42 (dd, J=13.3, 6.5 Hz, 1H), 3.10 — 2.93 (m, 8H), 2.58 — 2.45 (m, 3H), 2.02 (s,
4H), 1.19 (s, 3H), 0.97 (s, 9H), 0.91 (s, 6H), 0.78 (s, 3H). ESI-MS: m/z 866.6
[M+Na] ",

S 121

N-(2-(1-WRWE J) 2, 5)-3 B-(2-( FF 28U I A2 ) 2% R I 2 S - 5 3 R -1 2- 0 -2 8 -1
g (W54 B-67)

SIS 106 7715, 1 N-CBE CBEREB Hpl F B, N-(2-2 2 2,45 ik
Bl 1-2-A IR IRNE, #1540 &4% B-67: '"H NMR (300 MHz, CDCls) § 7.77 —
7.64 (m, 2H), 7.58 — 7.48 (m, 2H), 6.68 — 6.58 (m, 1H), 5.42 — 5.34 (m, 1H), 4.75 (dd,
J =113, 4.4 Hz, 1H), 3.90 (s, 3H), 3.46 — 3.32 (m, 1H), 3.27 — 3.09 (m, 1H), 2.59 —
2.48 (m, 1H), 2.48 — 2.28 (m, 6H), 1.18 (s, 3H), 0.96 (s, 6H), 0.92 (s, 9H), 0.79 (s,
3H). ESI-MS: m/z 729.6 [M+H] ",

S 122

N-(2-(1-WR B B ) £, 45 )-33-(2- (e PRI 22k A B A2 ) 7 R 9 6 ) A - S S R - 12- M
28-Bihe (54 B-68)

SHSLEG] 106 W75, ¥ N-ZBL 2GS Sl AR, N-Q-23 2.4
NS AR 49 il 1-(2- 2L 3% )R, #1734k 44 B-68: 'H NMR (300 MHz, CDCl;) &
7.76 — 7.62 (m, 2H), 7.56 — 7.44 (m, 2H), 6.67 — 6.57 (m, 1H), 5.43 — 5.34 (m, 1H),
532-5.16 (m, 1H), 4.75 (dd, J = 11.7, 4.5 Hz, 1H), 3.47 — 3.31 (m, 1H), 3.25 — 3.10
(m, 1H), 2.59 — 2.47 (m, 1H), 2.47 — 2.27 (m, 6H), 1.35 (d, J = 6.2 Hz, 6H), 1.17 (s,
3H), 0.98 (s, 3H), 0.96 (s, 3H), 0.93 (s, 3H), 0.92 (s, 6H), 0.79 (s, 3H). ESI-MS: m/z
757.6 [M+H]" .

S 123
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N-(2-(1-WRIE F) 2,55)-3B-(2-(2- B E 5 ) 20 5 It 25 % FP I 0 ) Sl -5 3 R e
-12-45-28-Bk i (b5 B-69)

ZHESZHEB] 106 (177920 N-(2-Z 3 2,58 i bk 5 46 A 1-(2-% £ %) IR, fil
34k 4% B-69: "H NMR (300 MHz, CDCl5) & 7.81 (d, J = 6.7 Hz, 1H), 7.66 (d, J =
6.6 Hz, 1H), 7.56 (p, J = 7.0 Hz, 2H), 7.08 — 6.93 (m, 1H), 6.59 — 6.46 (m, 1H), 5.48
(s, 1H), 4.71 (t, J = 7.8 Hz, 1H), 4.52 — 4.35 (m, 2H), 3.72 — 3.35 (m, SH), 3.25 -2.90
(m, 5H), 2.69 — 2.56 (m, 1H), 2.01 (s, 3H), 1.18 (s, 3H), 0.97 (s, 9H), 0.94 (s, 3H),
0.92 (s, 3H), 0.77 (s, 3H). ESI-MS: m/z 800.7 [M+H]".

Lt 124

N-(2-(1- VY E Ak g J ) 2, 35)-3 B-(2-( AR AU 6 ) 2% R e ) S - 5 U R - 12- M
-28-Ftl (k54 B-70)

SIS 106 7715, 1 N-CBE CBEREB Hpl F B, N-(2-2 2 2,45 ik
Bl 1-2-A 230 ke, #1345 B-70: "HNMR (300 MHz, CDCls) § 7.77
— 7.64 (m, 2H), 7.58 — 7.47 (m, 2H), 6.62 — 6.52 (m, 1H), 5.40 — 5.28 (m, 1H), 4.75
(dd, J = 11.4, 4.4 Hz, 1H), 3.90 (s, 3H), 3.50 — 3.38 (m, 1H), 3.25 — 3.12 (m, 1H),
2.68 —2.41 (m, 7H), 1.81 — 1.76 (m, 4H), 1.18 (s, 3H), 0.97 (s, 6H), 0.91 (s, 9H), 0.81
(s, 3H). ESI-MS: m/z 715.5 [M+H] .

S 125

N-(2-(1- VY Z Rt g 5 ) 20 358 )-3B~(2-( e AT 5 AL 1 6% ) Y I 4 ) AL R - 55 AR e
S12-4%-28-BEie (k&% B-71)

ZHESLHEY] 106 WTJ71E, 1 N-LBE OB Bl R A RE, N-Q2-ZE 2 2.3
N AR5 490l 1-(2- 2,38k be, #1434k &4 B-71: "H NMR (300 MHz, CDCl;) §
7.81 — 7.60 (m, 2H), 7.59 — 7.44 (m, 2H), 6.64 — 6.46 (m, 1H), 5.40 — 531 (m, 1H),
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530 —5.19 (m, 1H), 4.75 (dd, J = 11.3, 4.1 Hz, 1H), 3.53 — 3.32 (m, 1H), 3.26 — 3.09
(m, 1H), 2.69 — 2.35 (m, 7H), 1.81 — 1.75 (m, 4H), 1.18 (s, 3H), 0.98 (s, 6H), 0.93 (s,
3H), 0.91 (s, 6H), 0.81 (s, 3H). ESI-MS: m/z 743.6 [M+H]".

S 126

N-(2-(1-VU S g ) 2,38)-3B-(2-(2- ZBE &L ) 2.5 W ik 7 F B 4k ) SR AL - 55 3
Rpe-12-17-28-Bi e (L4549 B-72)

ZHESLHEH] 106 (575, 1 N-(2-2 5 2,55 ) G R 3 i 1-(2-%( 255 Ae
17544 B-72: 'TH NMR (300 MHz, CDCl3) § 7.85 — 7.78 (m, 1H), 7.70 — 7.63 (m,
1H), 7.56 (qd, J = 7.3, 3.6 Hz, 2H), 7.08 — 6.96 (m, 1H), 6.64 — 6.48 (m, 1H), 5.52 —
5.42 (m, 1H), 4.78 — 4.65 (m, 1H), 4.45 (tq, J = 12.3, 6.5, 5.6 Hz, 2H), 3.69 — 3.59 (m,
2H), 3.58 — 3.34 (m, 6H), 2.71 — 2.56 (m, 1H), 2.01 (s, 3H), 1.18 (s, 3H), 0.99 (s, 3H),
0.97 (s, 6H), 0.94 (s, 3H), 0.91 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 786.7 [M+H] "«

S 127

N-(3B-(2-78 28 Y B e ) e - 5 R 62 - 120 -28- B )- " bk ({54 B-73)

SR 102 M, BiLEY XVI-1 Btk 59 B-2, LAY
B-73: "H NMR (300 MHz, DMSO-ds) & 13.18 (s, 1H), 7.69 (s, 1H), 7.60 (s, 3H), 5.08
(s, 1H), 4.66 — 4.55 (m, 1H), 3.50 (s, 8H), 2.97 — 2.88 (m, 1H), 1.10 (s, 3H), 0.89 (s,
6H), 0.85 (s, 6H), 0.80 (s, 3H), 0.65 (s, 3H). ESI-MS: m/z 672.5 [M-H] .

S 128

N-(3B-(2-F2 2 R F B A ) B - 5 S R e - 1 2- 0 - 2.8 - Ik 42k ) - B AR k- 1, 1- — Ak
Y (&Y B-74)

ZHSLHEG] 102 7k, BILEY XVI-1 Btk 59 B-9, HliLEY)
B-74: 'H NMR (300 MHz, DMSO-dq) § 7.71 (s, 1H), 7.58 (s, 3H), 5.12 (s, 1H), 4.62
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(s, 1H), 3.94 (s, 4H), 3.15 — 2.96 (m, 4H), 2.92 (s, 1H), 1.13 (s, 3H), 0.92 (s, 3H), 0.91
(s, 3H), 0.88 (s, 3H), 0.87 (s, 3H), 0.82 (s, 3H), 0.67 (s, 3H). m/z 720.4 [M-H] .
S 129
N-(3B-(2- 72 J2 R FR I Ak ) S ok - 5 R - 12- 0 -28- B 5 )- DU &Lk i (AL 54
B-77)

SWE LG 102 (71, BALAY XVI-1 Bl B-26, Hl13LEY
B-77: 'H NMR (300 MHz, DMSO-dg) & 13.20 (s, 1H), 7.71 (s, 1H), 7.63 (s, 3H), 5.11
(s, 1H), 4.62 (t, J = 7.8 Hz, 1H), 3.70 — 3.33 (m, 4H), 3.08 — 2.98 (m, 1H), 1.12 (s,
3H), 0.90 (s, 6H), 0.89 (s, 6H), 0.82 (s, 3H), 0.65 (s, 3H). ESI-MS: m/z 656.5 [M-H] .

S 130

N-(3B-(2- A AU Bt 5 O P B 66 ) S i - S5 B A e - 12- M -28- I i )- i ik (AL A 4)
B-78)

SRS 106 P75, 1 N-CBL R B 4 iR I, N-(2-2 0k 258 5 ik
BB mm ik, #7534k 4% B-78: 'H NMR (300 MHz, CDCl3) § 7.77 — 7.65 (m, 2H),
7.57 — 7.48 (m, 2H), 5.34 — 5.22 (m, 1H), 4.75 (dd, J = 11.3, 4.7 Hz, 1H), 3.89 (s, 3H)
3.76 — 3.54 (m, 8H), 3.17 — 3.01 (m, 1H), 1.16 (s, 3H), 0.96 (s, 6H), 0.94 (s, 3H), 0.91
(s, 6H), 0.75 (s, 3H). ESI-MS: m/z 688.5 [M+H]".

Lt 131

N-(3B~(2- 7 P A2 AU I O FPY IS 6 ) S - U - 12075 - 28-S )- MG k.- ({5
Y B-79)

2

SHESZHB] 106 B0, B N-CB CEEIEE Bl 7 A EE, N-(2-Z 3 2.3%)
N bk 5 4 e MG bk, 1145346590 B-79: "H NMR (300 MHz, CDCl3) § 7.77 — 7.60 (m,
2H), 7.58 — 7.42 (m, 2H), 5.37 — 5.15 (m, 2H), 4.75 (dd, J = 11.6, 4.7 Hz, 1H), 3.84 —
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3.42 (m, 8H), 3.18 — 3.01 (m, 1H), 1.35 (d, J = 6.1 Hz, 6H), 1.16 (s, 3H), 0.97 (s, 3H),
0.96 (s, 3H), 0.94 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 738.5
[M+Na] ",

SEEfs) 132

N-(3B-(2-(2- £ W 28 Ak ) £ A Bt o o FR 9 e ) B o - 55 R e - 12- 445 -2 8- 1 6 )- 1
Wk ({b5% B-80)

ZILG] 106 WT775, B N-(2-240 5 L) MR B i mmk, il 4346 542
B-80: 'HNMR (300 MHz, CDCl3) & 7.87 — 7.75 (m, 1H), 7.72 — 7.61 (m, 1H), 7.61 —
7.48 (m, 2H), 6.64 — 6.50 (m, 1H), 5.34 — 5.24 (m, 1H), 4.80 — 4.63 (m, 1H), 4.53 —
433 (m, 2H), 3.80 — 3.41 (m, 9H), 3.20 — 2.99 (m, 1H), 2.32 — 2.08 (m, 1H), 2.05 (s,
3H), 1.16 (s, 3H), 0.97 (s, 9H), 0.94 (s, 3H), 0.91 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z
781.7 [M+Na] .

S 133

3B-(2-FREE IR L ) U - S U R e - 124 -28- 1R 2-(1-WRIEHE) 2.8 (A&
B-87)

SWE LG 102 (71, BALAY XVI-1 Bl o B-31, $l13LEW
B-87: 'H NMR (300 MHz, CDCl3) § 7.78 (d, J = 6.1 Hz, 1H), 7.66 (d, J = 7.9 Hz, 1H),
7.53 — 7.42 (m, 2H), 5.34 — 5.23 (m, 1H), 4.73 — 4.66 (m, 1H), 4.60 — 4.49 (m, 2H),
3.52 - 2.98 (m, 6H), 2.89 — 2.74 (m, 1H), 1.15 (s, 3H), 0.95 (s, 3H), 0.92 (s, 9H), 0.89
(s, 3H), 0.72 (s, 3H). ESI-MS: m/z 717.6 [M+H]".

S 134

3B-(2-FR A R F I i ) S - S SR e - 12075 -28- 18 2-(4-TB IS ) 2.0 (AL A
B-88)

N
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SHESLHER] 102 FI777%, BALEY XVI-1 Btk 59 B-32, HlEL &Y
B-88: 'HNMR (300 MHz, CDCl3) & 7.88 — 7.79 (m, 1H), 7.71 — 7.63 (m, 1H), 7.56 —
7.46 (m, 2H), 5.31 — 5.24 (m, 1H), 4.76 (dd, J = 11.5, 4.3 Hz, 1H), 4.35 — 4.22 (m,
2H), 3.88 —3.75 (m, 4H), 2.91 — 2.78 (m, 3H), 2.77 — 2.62 (m, 4H), 1.15 (s, 3H), 0.97
(s, 3H), 0.93 (s, 3H), 0.92 (s, 3H), 0.91 (s, 3H), 0.90 (s, 3H), 0.73 (s, 3H). ESI-MS:
m/z 716.5 [M+H] ",

S 135

3B-(2-FREE IR RS ) AU - S I R e - 124 -28- 18 2-(1-DUEMLIE ) 2l (AL
4% B-89)

W

SWE LG 102 (71, BALAY XVI-1 B miu o B-33, $l13LEY
B-89: 'H NMR (300 MHz, CDCl3) & 7.76 (d, J = 7.3 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H),
7.50 — 7.35 (m, 2H), 5.33 — 5.25 (m, 1H), 4.79 — 4.67 (m, 1H), 4.52 — 4.42 (m, 2H),
3.34 —3.11 (m, 6H), 2.91 — 2.76 (m, 1H), 1.15 (s, 4H), 0.98 (s, 2H), 0.96 — 0.90 (m,
9H), 0.89 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 702.5 [M+H] .

S 136

3B-(2-(2- S B A ) £ B I O R I ) B - S B R - 1205 -28- 8 2-(4- T Ak
YR (LAY B-93)

W

H

N
O\/\Br []

0”7 KoCO;4

—_— e
dry DMF, 50°C
48%

COOH Br k,co /ﬁ\
B N KoCOs N/\/O 0O
DMF, 50°C H

96%

XVII-1
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SR 106 BT EERIELEY) XVIL-4, LAY XVIE-4 (300 mg, 0.435
mmol) & N,N- - FHIEFEIZ (8 mL) 1, #IKIMA 1,2- IRZ4E (375 uL,
4348 mmol) . BRERH (60 mg, 0.435 mmol) , ¥ RMEIHLE 50°C, HiHEx
I 3 /N TLC Al M58 4 Ja, H =SSt (8 mL) vk S Ny, 7Kk (8 mL)
R, AKJZH & F b (8mL) #EL, A 3FAMAHE, K (8 mL x2) ¥k, JK
TREREN T, 98, JEBORYE, SREHZEN Chmilk: 42l = 2. 1 4l
th, A XVII-1 (A, 331 mg, 73 96%)

BULAY) XVII-1 (200 mg, 0.251 mmol) ¥& T /K NN-"HILFEZ (10
mL) , KKK (45 ul, 0.52 mmol) FIEKIRET (48 mg, 0.35 mmol),
W NFHEE 50°C, BEPE M. TLC M se4 )G, A & Bk (10 mL)
7K (5 mL) AR NRBIK, KEHZ&H 5 (10 mL x 2) 28, G IFAPH,
K (10 mL x 20 ¥, Fo/KEREREN TR, itug, JEWMOK4E, fEiiEZEfr (28
Rk FEE =30: 1) 4ith, 8448 B-93 (AAE{E, 97 mg, 77% 48%): 'H
NMR (300 MHz, CDCl5) & 7.88 — 7.76 (m, 1H), 7.71 — 7.63 (m, 1H), 7.62 — 7.49 (m,
2H), 6.62 — 6.51 (m, 1H), 5.37 — 5.18 (m, 1H), 4.86 — 4.59 (m, 1H), 4.52 — 4.36 (m,
2H), 4.31 — 4.08 (m, 2H), 3.82 — 3.58 (m, 6H), 2.99 — 2.81 (m, 1H), 2.71 — 2.58 (m,
2H), 2.58 — 2.44 (m, 3H), 2.02 (s, 3H), 1.16 (s, 3H), 0.97 (s, 9H), 0.93 (s, 3H), 0.91 (s,
3H), 0.76 (s, 3H). ESI-MS: m/z 803.8 [M+H] ",

S 137

3B-(2-(2- £ BE ) £ A B L O R B L ) SR - S B R - 12- M -28 -] 2- = R
L 2 BRI (b 54 B-94)

RSB 136 197775, 1 M bk 6 o = FF i 1) DU S0 K A VAL, AL B )
B-94: 'HNMR (300 MHz, methanol-ds) & 7.84 — 7.74 (m, 2H), 7.71 — 7.63 (m, 2H),
537-5.31 (m, 1H), 4.79 — 470 (m, 1H), 4.61 — 4.49 (m, 2H), 4.41 (t, J = 5.4 Hz, 2H),
3.86 — 3.71 (m, 2H), 3.58 (t, J = 5.4 Hz, 2H), 3.29 (s, 9H), 2.92 (d, J = 10.1 Hz, 1H),
2.23 = 2.10 (m, 1H), 2.00 (s, SH), 1.26 (s, 3H), 1.07 (s, 3H), 1.03 (s, 3H), 1.00 (s, 3H),
0.99 (s, 6H), 0.85 (s, 3H). ESI-MS: m/z 775.7 [M-Br]".

S 138

3B-(2-(2- £t A ) 2 A I O R I e ) SR - R - 1202818 3- = FR
HHEBR IR (4b&54) B-95)
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SIESLHER] 136 7715, 1 12- IR OKE B Bl 1,3- A B, ek
=, #5444 B-95: 'H NMR (300 MHz, methanol-dg) § 7.84 — 7.75 (m, 2H),
7.72 = 7.63 (m, 2H), 5.39 — 5.33 (m, 1H), 4.76 (dd, J = 10.2, 5.8 Hz, 1H), 4.41 (t, J =
5.5 Hz, 2H), 4.25 — 4.12 (m, 2H), 3.58 (t, J = 5.5 Hz, 2H), 3.48 (dd, J = 11.0, 5.7 Hz,
2H), 3.23 (s, 9H), 2.99 — 2.89 (m, 1H), 2.28 — 2.16 (m, 2H), 2.16 — 2.06 (m, 1H), 2.00
(s, SH), 1.26 (s, 3H), 1.07 (s, 3H), 1.02 (s, 3H), 1.01 (s, 3H), 0.99 (s, 6H), 0.85 (s, 3H).
ESI-MS: m/z 789.6 [M-Br] .

S 139

3B-(2-(2- L i ) £ A I O P I ) B - SR e - 1245 -28- TR 2-(4-FR
-1-WRIE L) 2 (LA B-97)

SRS 136 (97715, K IOMRE Ml N-FRSL0RIE, HI/3 L5 B-97: 'H
NMR (300 MHz, CDCl5) & 7.85 — 7.78 (m, 1H), 7.69 — 7.63 (m, 1H), 7.62 — 7.50 (m,
2H), 6.59 — 6.48 (m, 1H), 5.30 — 5.23 (m, 1H), 4.77 — 4.63 (m, 1H), 4.51 — 437 (m,
2H), 4.28 — 4.04 (m, 2H), 3.73 — 3.57 (m, 2H), 2.93 — 2.80 (m, 1H), 2.73 — 2.38 (m,
8H), 2.34 — 2.26 (m, 2H), 2.02 (s, 3H), 1.15 (s, 3H), 0.97 (s, 9H), 0.92 (s, 3H), 0.91 (s,
3H), 0.75 (s, 3H). ESI-MS: m/z 816.8 [M+H] ",

S f5) 140

N-Q2-( LB EE) £ 55)-3B-(2-(2- £ Brza Bk ) £ 28 M i O PP I 6t ) S R - 55 U e
-12-4%-28-BEf% (5% B-105)

ZHSLHN] 106 7775, ¥ N-(2-2 0 4B Sk Bk N-ZBi: 2 %,
#1794k &4 B-105: 'H NMR (300 MHz, CDCl3) § 7.86 — 7.78 (m, 1H), 7.70 — 7.63
(m, 1H), 7.57 (qt, J = 7.3, 3.6 Hz, 2H), 6.68 — 6.52 (m, 2H), 6.42 (t, J = 4.8 Hz, 1H),
5.42 (s, 1H), 4.77 — 4.64 (m, 1H), 4.44 (t, J = 4.8 Hz, 2H), 3.71 — 3.57 (m, 2H), 3.54 —
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3.16 (m, 4H), 2.62 — 2.51 (m, 1H), 2.02 (s, 3H), 1.97 (s, 3H), 1.18 (s, 3H), 0.97 (s,
9H), 0.92 (s, 6H), 0.77 (s, 3H). ESI-MS: m/z 796.7 [M+Na]".

S 141

N-(3B-#4 H-FF R BE-12-47-28-BE 35)-1Y T (Ah&4 B-106)

SRS 73 77, B NN-HRE 2 e Bl 5000 T e, filfg i
¥ B-106: 'H NMR (300 MHz, CDCl5) § 5.24 (t, J = 3.2 Hz, 1H), 4.50 — 3.83 (m, 4H),
3.29 —3.12 (m, 1H), 2.85 (dd, J = 13.4, 3.5 Hz, 1H), 2.21 (td, J = 7.5 Hz, 2H), 1.12 (s,
3H), 0.98 (s, 3H), 0.92 (s, 3H), 0.91 (s, 3H), 0.89 (s, 3H), 0.78 (s, 3H), 0.77 (s, 3H).
ESI-MS: m/z 518.4 [M+Na] ",

SEHEH] 142
N-(3B-F2He- 55 BUR be-12-075-28- B 5 )-3- 52 3-17 T g ({b 54 B-107)

SRS 73 K775, B NN-H 2 B gl s R 0 T fe-3-0, 45
k&4 B-107: "H NMR (300 MHz, CDCl5) § 5.25 (m, 1H), 4.68 — 4.53 (m, 1H), 4.49
— 420 (m, 2H), 4.14 — 3.77 (m, 2H), 3.28 —3.12 (m, 1H), 2.87 — 2.77 (m, 1H), 1.13 (s,
3H), 0.98 (s, 3H), 0.92 (s, 3H), 0.90 (s, 6H), 0.78 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z
510.4 [M-HJ .

S 143

N-GB-F R U bE-12-)d-28- B 52 )-3- A BT T g (k54 B-110)

SRS 73 10757, 1 NON-H B2 s 4 3-FR AR T e, il
34k 4% B-110: 'H NMR (300 MHz, CDCls) § 5.28 — 5.21 (m, 1H), 4.55 — 3.75 (m,
5H), 3.28 (s, 3H), 3.25 — 3.13 (m, 1H), 2.90 — 2.78 (m, 1H), 1.12 (s, 3H), 0.98 (s, 3H),
0.92 (s, 3H), 0.90 (s, 3H), 0.89 (s, 3H), 0.78 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 548.5
[M+Na] ",

LIt 144
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N-GB-F8 - F B R Be-12-0%-28- 15 3)-3- R 3E-0Y T e (AL 54 B-111)

Z ML) 86 5%, 4 L2 R W HE h IR Sh B e Ak &4 VI3, il
k&4 B-111: 'H NMR (300 MHz, CDCl5) § 5.34 — 5.16 (m, 1H), 4.71 — 4.02 (m,
4H), 3.40 —3.28 (m, 1H), 3.28 —3.17 (m, 1H), 2.94 —2.71 (m, 1H), 1.13 (s, 3H), 0.99
(s, 3H), 0.92 (s, 3H), 0.90 (s, 6H), 0.79 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 538.4
[M-H] .

LIt 145

N-(2-(1,1- S ARTRAC IS L) 2, 58) -3B-(2-(2- L BE & L) 2 5 R 2L % FY R 4L
AFE- R - 12- 4 -28-Bh i (k&4 B-118)

B-118

SR 106 7515, ¥ N-(2-Z 2 2.5 Bk e i 4-(2-% 228 AL,
Wk-1,1- =%k, #4946 5% B-118: 'H NMR (300 MHz, CDCl3) § 7.81 (d, J = 6.9
Hz, 1H), 7.66 (d, J = 6.7 Hz, 1H), 7.62 — 7.51 (m, 2H), 6.58 — 6.47 (m, 1H), 6.27 —
6.12 (m, 1H), 5.40 — 5.33 (m, 1H), 4.77 — 4.66 (m, 1H), 4.48 — 4.38 (m, 2H), 3.69 —
3.60 (m, 2H), 3.56 — 3.43 (m, 1H), 3.23 — 3.01 (m, 9H), 2.69 — 2.58 (m, 2H), 2.57 —
2.45 (m, 1H), 1.19 (s, 3H), 0.98 (s, 9H), 0.92 (s, 3H), 0.91 (s, 3H), 0.79 (s, 3H).
ESI-MS: m/z 872.7 [M+Na] ",

S fs) 146

N-(3-(1-WRWE J) PR B )-3 - (2- 7R O R i i ) e o - S 3 A e - 12- M -28- Bt i (k.
A% B-119)

B-110

ZHRSEHER] 102 (735, B N-Z B 2 s Bl 1-G-2 L R FE)IRne,
BAAY) B-119: "H NMR (300 MHz, DMSO-ds) § 7.70 (s, 1H), 7.55 (s, 2H), 7.31 (s,
1H), 5.22 (s, 1H), 4.61 (s, 1H), 3.30 (s, 3H), 3.04 (s, 3H), 2.80 (s, 2H), 1.12 (s, 3H),
1.05 (s, 3H), 0.92 (s, 3H), 0.90 (s, 3H), 0.88 (s, 3H), 0.82 (s, 3H), 0.68 (s, 3H).
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ESI-MS: m/z 727.6 [M-H] -
SEHEH] 147
N-(3B-F2 LT R be- 12-075-28- Bk 5 )-(2R)- R AL - VU Ak g (LA B-120)

B-120

SRS 86 17772, H L- I 2 IR lE £h 8 8 25 40 il D-If =BG R R Eh i 2,
1544 B-120: '"H NMR (300 MHz, DMSO-ds) & 5.26 (m, 1H), 4.64 — 4.56 (m,
1H), 3.84 — 3.73 (m, 1H), 3.73 — 3.61 (m, 1H), 3.26 — 3.15 (m, 1H), 3.12 — 2.98 (m,
1H), 2.41 — 2.26 (m, 1H), 1.15 (s, 3H), 0.98 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.89 (s,
3H), 0.77 (s, 3H), 0.72 (s, 3H). ESI-MS: m/z 552.4 [M-H] .

S 148

N-(2-(N,N- - $8 2. 38 & 2. 38 )-3B- F J- 55 U R be- 13(18)-J-28- B i (fb &
) A-76)

SRS 13 775, 3 3- AR 8k NN-JL(2-F2 58 & iz,
H1#34k &4 A-76: 'H NMR (300 MHz, DMSO-d) § 6.61 —6.53 (m, 1H), 4.42 — 4.32
(m, 2H), 4.30 (d, J = 5.0 Hz, 1H), 3.49 — 3.38 (m, 4H), 3.27 — 3.16 (m, 1H), 3.15 —
2.96 (m, 2H), 2.85 — 2.72 (m, 1H), 2.61 — 2.54 (m, 4H), 2.43 (d, J = 14.1 Hz, 1H),
2.25-2.15 (m, 1H), 1.15 (s, 3H), 0.91 (s, 3H), 0.90 (s, 6H), 0.85 (s, 3H), 0.72 (s, 3H),
0.69 (s, 3H). ESI-MS: m/z 587.5 [M+H] .

Lt 149

N-(2-(N,N- 8 2 )& 2, 08)-3B- 12 B - R U R be-12- 47 -28- B e (Ab &1
B-15)

S HSEHER] 85 (7738, & 4-Q-A L) FRARIDIR-1,1- b4 B e il N,N-
WQ-FF)Y W, B A B-15: 'H NMR (300 MHz, DMSO-ds) & 7.14 —
7.05 (m, 1H), 5.27 — 5.22 (m, 1H), 4.45 — 4.33 (m, 2H), 4.29 (d, J = 5.1 Hz, 1H), 3.49
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—3.39 (m, 4H), 3.23 —3.11 (m, 1H), 3.07 — 2.92 (m, 2H), 2.80 — 2.69 (m, 1H), 2.63 —
2.54 (m, 4H), 1.11 (s, 3H), 0.91 (s, 3H), 0.90 (s, 6H), 0.87 (s, 3H), 0.69 (s, 6H).
ESI-MS: m/z 587.5 [M+H] .

S 150

N-(3-(1,1- A ACHRACTG I ) TR 5L ) -3p- ZBE A -7 B R e -13(18)-Hii -2 8-k
e (&% A-108)

TBTU, DIPEA
'COCOH

THF, it

DMF, rt
two steps yield = 89%

SRR 2 W75, BIELE Y -1 BUELA 4 11-1 (150 mg, 0.300 mmol)
BT IUERRIE (8 mL) F, UM NN-"RHEHR- 28 (50 uL, 0.300 mmol)
A O-2RFF = ME-N,N,N', N'- [/ F7 B Jix DU sl (116 mg, 0.361 mmol) , =i
PN, TLC Rl B SE A5, R ARRIER, RRYH LR OB (8 mL) &
filt, KB (8mL x2) , Jo/KERERAN T, U8, BEMOKREE, SrERAEEN Ca
k. LR =20: D Zifk, /AT XIX-1, BEEAHT T .

WALEY) XIX-1 T NN-HREFREERZ (8 mL) o, fRIKINA 4-G-A TN H)
FRACIEmbR-1,1- %4k (58 mg, 0.300 mmol) FIFEFREN (32 mg, 0.300 mmol) ,
FEBFERBL . TLC KN 4G, HARAEE (8 mL) Mk MR, Kk
(8mL) MW, KEHZBRZE (8mL) #E, AIFANAM, /K (8mL x2)
e, TOKBREREN T, 08, JEMORYE, ARERAHZET (& F ke FEE =20:
1) 4ifk, B4 A-108 C(HAGEK, 179 mg, 7% 89%) : 'H NMR (300 MHz,
CDCls) 8 5.99 (t, J = 5.8 Hz, 1H), 4.51 (dd, J = 10.6, 5.7 Hz, 1H), 3.34 — 3.22 (m, 2H),
3.09 — 2.93 (m, 8H), 2.87 — 2.76 (m, 1H), 2.57 — 2.34 (m, 4H), 2.05 (s, 3H), 1.19 (s,
3H), 0.90 (s, 9H), 0.87 (s, 3H), 0.85 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 671.5 [M-H] .

S 151

N-(-(1,1- A ARIRARG IR I T ) -3B-(3-78 2 TR Bt ) Sl - 5 3 A - 13(18) -
15-28-BEhe (fb&4 A-109)
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SRS 13 W77, 5 3- UL TR G ek 4-G-2 R ) I A mk-1,1-
AN, AR 2R TR IRET B e T R ET, #1134 A A-109: 'H NMR (300 MHz,
CDCl;) § 6.06 — 5.95 (m, 1H), 4.59 — 4.48 (m, 1H), 3.39 — 3.18 (m, 2H), 3.13 — 2.91
(m, 8H), 2.87 — 2.75 (m, 1H), 2.73 — 2.58 (m, 4H), 2.59 — 2.33 (m, 4H), 1.19 (s, 3H),
0.90 (s, 9H), 0.87 (s, 3H), 0.85 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 729.5 [M-H] .

S 152

N-G-(1,1- A ACTRAR S Wk 3 ) R 3 ) -3B-(3-MtL e B ) A Ak - 5 0 2R 452 - 13(18)-
15-28-BEhe (fb&4 A-110)

DCC, DMAP

DCM, rt
72% |

Y,

B &%) A-81 (100 mg, 0.158 mmol) & T /K & HF % (8 mL) ', &
PN NN FF O R B E  (66 mg, 0.317 mmol). 4- - FZIELMEE (20 mg,
0.158 mmol) FIHHER (30 mg, 0.238 mmol), ZEiRHHE N . TLC e M 5e4s
G, HhUE, BEBAZK (8 mL = 2) Pk, JKERERIN T, 98, Jmkds, &
TR ENT (&R FEE =20: D gitk, 84659 A-110 (A [E 44, 83 mg,
P 72%): 'TH NMR (300 MHz, methanol-dy) 8 5.99 (t, J = 5.8 Hz, 1H), 4.51 (dd, J =
10.6, 5.7 Hz, 1H), 3.34 — 3.22 (m, 2H), 3.09 — 2.93 (m, 8H), 2.87 — 2.76 (m, 1H), 2.57
—2.34 (m, 4H), 2.05 (s, 3H), 1.19 (s, 3H), 0.90 (s, 9H), 0.87 (s, 3H), 0.85 (s, 3H), 0.74
(s, 3H). ESI-MS: m/z 736.6 [M+H] .

S 153

N-(3-(1,1- A AERAC S IR I ) T 5L ) -3B-(2S-Z -3 3 T SRl -5 U e
-13(18)-#5-28-Bb i LR L (Lb&W) A-111)

A-111
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NHBeoc DCC, DMAP

DCM, 1t

B &%) A-81 (100 mg, 0.158 mmol) & T /K & HF % (8 mL) ', &
PN NN BF C L3R B (66 mg, 0.317 mmol) . 4- I IEMEE (20 mg,
0.158 mmol) 1 N-Boc-L-4i% % (52 mg, 0.238 mmol) , i+, TLC
Bl s B se 4 e, g, JEMUTIZK (8 mL x2) ¥ilk, FE/KBRMRAN TR, ik,
PEBORAE, ARERAEENT (S P hE: FEE =20: D gifk, /BUA0AY XX-1 (A
tlE ik, 127 mg, F7E 97%) .

BAAY) XX-1 (127 mg, 0.158 mmol) & TL/KZEE (10 mL) W, HAE
RSN 30 5T, FRHIFERN . TLC MMM 5E 4G, WIERRER, Hfi
VI 2B QB P RE 45 5, B A-111 (A, 95mg, 75 77%):
'H NMR (300 MHz, methanol-d;) & 4.77 — 4.69 (m, 1H), 4.00 (d, J = 3.8 Hz, 1H),
3.34 - 3.13 (m, 8H), 2.95 (d, J = 13.9 Hz, 1H), 2.87 — 2.71 (m, 2H), 2.61 (d, J = 14.3
Hz, 1H), 2.46 — 2.37 (m, 1H), 2.37 — 2.27 (m, 1H), 1.29 (s, 3H), 1.06 (s, 3H), 1.04 (s,
3H), 1.01 (s, 3H), 0.99 (s, 6H), 0.83 (s, 3H). ESI-MS: m/z 730.6 [M+H]".

S 154

N-(3-(1,1- A ACHRACIG I ) TR 5L ) -3B-F2 - 55 8 B 45613 (18) -4 -28- B e &
ek (b & A-112)

BALAY) A-81 (100 mg, 0.158 mmol) & TL/KZEE (10mL) H, AL
PSSR 30 05, FEBFER L. 584 G i 28 BRIEF B 2 F R 2 mL, il
U8, WP B CBE (1 mL > 2) 3%, T, 5% A-111 (A& {E, 52 mg,
P2 49%) "H NMR (300 MHz, DMSO-dg) & 6.99 — 6.91 (m, 1H), 3.90 — 3.51 (m,
8H), 3.21 — 3.08 (m, 4H), 3.06 — 2.97 (m, 1H), 2.77 (d, J = 13.7 Hz, 1H), 2.42 (d, J =
13.7 Hz, 1H), 2.21 — 2.11 (m, 1H), 1.13 (s, 3H), 0.89 (s, 9H), 0.83 (s, 3H), 0.71 (s,
3H), 0.67 (s, 3H). ESI-MS: m/z 631.5 [M+H] ",

105



WO 2020/259205 PCT/CN2020/093248

SEHER 155
3B-FRHE- TR BE-13(18)-F5-28-18  3-(1,1- ~EACHRAC G IHIL) A ES (b &
A-113)

#, NaBH(OAG); KOH

MeOH/THF
69%

DCM, rt
36%

Bk A% 11-1 (200 mg, 0.401 mmol) VAT NN- ~HEFEZ (8 mL) H,
WA 3-R-1-FAEE (73 uL, 0.802 mmol) AR (111 mg, 0.802 mmol) ,
FEBFERBL, TLC fril M54, HMROEE (8 mL) MBERMIR, Kk
(8mL) MW, KEHZBRZE (8mL) #E, AIFANAM, /K (8mL x2)
e, TKERIRIN 1R, 108, DEOIKYE, SRS ChRililt: 2R OBE = 5:
1) gifk, fBaY XXT-1 (AREE, 197 mg, 772 88%) .

BULAY) XXI-1 (197 mg, 0.354 mmol) T & Fk (8mL) 1, MMAL
ERERILENE £5 (153 mg, 0.707 mmol) , FiEHEFEMM . TLC Ml M 5e4s )b, i
JEREEE L, JEVOE T, SmERHENT CRUllE: ABRAES =10: 1) 2ifk, 81k
G XXT1-2 (ALK, 157 mg, 772 80%)

BALEY) XXI1-2 (157 mg, 0.283 mmol) AT 1,1- ~EALFRAC T (39 mg, 0.283
mmol) AT & Fk (8 mL) H, FiE#iH: 1 I EIMAZ Z B E S LY
(90 mg, 0.424 mmol) , HEMFLKM . TLC KIMR M FEARSG, AR
SANVE (SmL) , WL K (SmL x2) PeEHUME, KBRS, TiE,
PR, SRERAEENT ChRmilk: 2B = 3: 1) gith, LAY XXI-3
(A, 69mg, 75% 36%) .

EUALAH) XXI-3 (69 mg, 0.102 mmol) 3T FEE (5 mL) F1PUS WM (5 mL)
RSB, MAEELH (57 mg, 1.024 mmol) , EiEMHER M. TLC ¥
M SL5E4As G, IR ZEBRIEA, RARMA B B (10 mL) &, 7K (10 mL x
2) W, FoKIRBREAT S, I8, JEMIRYE, ArERHENT CRllE: ZIREE =
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3: 1) 4ifk, BE A-113 (AGEITE, 45 mg, 723 69%) : 'H NMR (300 MHz,
CDCls) & 4.21 — 4.02 (m, 2H), 3.28 — 3.17 (m, 1H), 3.14 — 2.89 (m, 8H), 2.74 (d, J =
11.3 Hz, 1H), 2.57 (t, J = 7.0 Hz, 2H), 2.43 (d, J = 14.0 Hz, 1H), 2.22 — 2.11 (m, 1H),
1.16 (s, 3H), 0.99 (s, 3H), 0.90 (s, 3H), 0.90 (s, 3H), 0.87 (s, 3H), 0.77 (s, 3H), 0.74 (s,
3H). ESI-MS: m/z 632.5 [M+H] ",

S 156

N-(3-(1,1- AR AT R I T L) -3B- Z.E A - 55 300 Joe - 12- 4 -2 8- B i

(LAY B-121)

HaNe AN . Na;COy

DMF, rt
two steps yield = 85%

SWSLHER] 73 W51k, #IEAY XT-1. BULEY) XI-1 (150 mg, 0.300
mmol V& T VYR (8 mL ), 4K I N,N- - 74 % Z.8% (50 pL, 0.300 mmol)
A O-2RFF = ME-N,N,N', N'- [/ F7 B Jix DU sl (116 mg, 0.361 mmol) , =i
FRPL. TLC Rl S 584 )5, Wk ZEBRVER, ARV R B (8 mL) ¥
filt, KB (8mL x2) , Jo/KERERAN T, U8, BEMOKREE, SrERAEEN Ca
k. LFROER =20: D gk, /SEY XXU-1, BEEHT T 4.

WALEY) XXT-1 T NN-RAEFRBZ (8 mL) 1, KX 4-G-2 A
FVFRACIR-1,1- 454k (58 mg, 0.300 mmol) FIFREREN (32 mg, 0.300 mmol) ,
FEBFERBL . TLC KN 4G, HARAEE (8 mL) Mk MR, Kk

(8mL) MW, KEHZBRZE (8mL) #E, AIFANAM, /K (8mL x2)
e, TOKBREREN T, 08, JEMORYE, ARERAHZET (& F ke FEE =20:
D) 4ifk, B4b59 B-121 (A, 172 mg, 7% 85%) : 'H NMR (300 MHz,
CDCls) 6 6.10 — 5.97 (m, 1H), 5.41 — 5.33 (m, 1H), 4.54 — 4.43 (m, 1H), 3.50 — 3.34
(m, 1H), 3.17 — 2.92 (m, 8H), 2.63 — 2.43 (m, 3H), 2.05 (s, 3H), 1.16 (s, 3H), 0.93 (s,
3H), 0.91 (s, 3H), 0.90 (s, 3H), 0.87 (s, 3H), 0.86 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z
673.6 [M+H]" .

S 157

N-(3-(1,1- = AT AC I BRI ) TR ) -3 B-(3- 78 TR Bk ) A A - 5 U R - 120
28-Bihe (54 B-122)
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O
; ; DMAP

pyridine,reflux
55%

BALAY) B-20 (100 mg, 0.158 mmol) ¥&-T /KM (8 mL) 1, MIANT
TIREF (159 mg, 1.585 mmol) FH 4- ~HZFEMEE (20 mg, 0.158 mmol) , X
BRI 115 CHidt it & TLC el Bi5e 4 )E, A& R LE (20 mL) #
BSOS, SONRAR IR IN R ERER (10 mL x 3) Ak (10 mL x 3) ¥Gi, &1
IKBRERN T, 08, JEMOKYE, AR (S F k. FEE =20: 1) 4
1k, B40EY B-122 (AT, 64 mg, 723 55%) : 'HNMR (300 MHz, CDCl;)
8§ 6.07 — 5.97 (m, 1H), 5.39 — 5.33 (m, 1H), 4.59 — 4.45 (m, 1H), 3.50 — 3.34 (m, 1H),
3.12 — 2.90 (m, 8H), 2.74 — 2.57 (m, 4H), 2.57 — 2.42 (m, 4H), 1.16 (s, 3H), 0.93 (s,
3H), 0.91 (s, 3H), 0.90 (s, 3H), 0.86 (s, 6H), 0.76 (s, 3H). ESI-MS: m/z 731.6
[M+H]".

S 158

N-(3-(1,1- A ARHRAC G IR ) P L) -3B-(3- Mk et P I ) 4 22 - 5 B AR e - 12- M
28-Bihe (L5 B-123)

DCC, DMAP

DCM, 1t
72% i £
N B-123

BUL &%) B-20 (141 mg, 0.223 mmol) & TT/K & FH (8 mL) 1, &
PN NN BF O L35 B WP (184 mg, 0.894 mmol) « 4- — I FEILLE (28 mg,
0.223 mmol) FIHEZ (55 mg, 0.447 mmol) , ZIEMPESN . TLC Kl S b 56
A, HhPE, PEMAIK (8 mL x 2) ¥k, JoKEREREN TR, U8, JEMIKYE,
SRAEN (& Pk TR =20: 1) 4itk, B464M B-123 (A,
118 mg, 7“#& 72%) : "H NMR (300 MHz, CDCls) § 9.23 (s, 1H), 8.77 (d, J= 4.7 Hz,
1H), 8.29 (d, J = 8.0 Hz, 1H), 7.39 (dd, J = 8.0, 4.9 Hz, 1H), 6.07 — 5.96 (m, 1H), 5.41
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—5.33 (m, 1H), 4.83 — 4.70 (m, 1H), 3.51 — 3.34 (m, 1H), 3.11 —2.92 (m, 8H), 2.59 —
2.45 (m, 3H), 1.19 (s, 3H), 1.02 (s, 3H), 0.99 (s, 3H), 0.95 (s, 3H), 0.92 (s, 3H), 0.91
(s, 3H), 0.78 (s, 3H). ESI-MS: m/z 736.6 [M+H] .

S 159

N-(3-(1,1- ~FAHAC GBI T 2L ) -3B-(2S-2 L -3- L ] ) A - S B R e
-12-J7-28-BE e — R E: (54 B-124)

NHBoc  DCC, DMAP

DCM, 1t
95%

UL &%) B-20 (100 mg, 0.158 mmol) & TT/K & FH (8 mL) ', &
PN NN BF C L3R B (66 mg, 0.317 mmol) . 4- I IEMEE (20 mg,
0.158 mmol) 1 N-Boc-L-4i% % (52 mg, 0.238 mmol) , i+, TLC
Kl N 24 e, flE, ST (8 mL x2) ¥hik, TKBRERAN T8, iLiE,
RO, SREAEET (& b FEE = 20: D 4ifk, BA1 XXII-1

(A, 125 mg, 723 95%) .

WAk &4 XXIII-1 (125 mg, 0.158 mmol) & T /K ZEE (10 mL) F, EA
SALE SR 30 205, FIRPEHE RS . TLC Kol OB 5240, IR ZRRRIER, 5%
RV TR CBEFT R, HhyE, WA ZE (2 mix 2) B, #T, /fis
Y B-124 (A 1A, 110 mg, 722 91%) : 'H NMR (300 MHz, methanol-dy) & 5.45
—5.39 (m, 1H), 4.76 — 4.65 (m, 1H), 4.00 (d, J = 3.7 Hz, 1H), 3.64 — 3.40 (m, 8H),
3.32 - 3.18 (m, 1H), 3.17 — 2.94 (m, 2H), 2.93 — 2.82 (m, 1H), 2.49 — 2.33 (m, 1H),
1.25 (s, 3H), 1.05 (s, 3H), 1.01 (s, 6H), 1.00 (s, 3H), 0.97 (s, 3H), 0.86 (s, 3H).
ESI-MS: m/z 730.6 [M+H] .

S 160

N-(3-(1,1- SEACHRAC DI R L) -3B-F2 -5 I A e - 12- i -28-Ih e b R &

({59 B-125)
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BAAY) B20 (70 mg, 0.111 mmol) & TFH/KZEE (10 mL) 1, AL
AR 30 3 8f, SRRSO . SON TE A R IR A BRIE A, SRRV SR
BEFT3E, Hhuk, JEVIHZMZEE (2mlx 2) ¥, MF, S48 B-125 (A
1A, 69 mg, 7#3 93%) : '"H NMR (300 MHz, methanol-dy) & 5.47 — 5.41 (m, 1H),
3.96 — 3.78 (m, 4H), 3.73 — 3.60 (m, 4H), 3.46 — 3.26 (m, 4H), 3.26 — 3.17 (m, 1H),
2.92 —2.82 (m, 1H), 1.25 (s, 3H), 1.04 (s, 3H), 1.03 (s, 3H), 1.01 (s, 3H), 0.99 (s, 3H),
0.85 (s, 3H), 0.84 (s, 3H). ESI-MS: m/z 631.6 [M+H] ",

S 161

3B-FREE- A E-12-10-28-18 3-(1,1- AU UBRARID MR ED IR R Sh IR &8 (b5
) B-126)

# NaBH(OAC)

DCM, rt
49%

BULA ) XI-1 (200 mg, 0.401 mmol) & T N,N- - HE:FEZ (8 mL) 1,
WA 3-R-1-FAEE (73 uL, 0.802 mmol) AR (111 mg, 0.802 mmol) ,
FEHFERN . TLC KR EA G, HOROEE (8 mL) BRI, Kk

(8 mL) MW, KEHZIRZEG (8 mL) #E, &HAHAM, /K (8 mL x2)
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e, TKERIRIN 1R, 108, DEOIKYE, SRS ChRililt: 2R OBE = 5:
D 4ifk, B4E% XXIV-1 (K, 220 mg, 772 98%) .

BUL A9 XXIV-1 (220 mg, 0.395 mmol) & T & H % (10mL) 1, A
SUARERIEEEE (170 mg, 0.790 mmol) , FIEHEFEN M . TLC Kl S v 58 4 ) »
SRR L, PR, ARERAEEST CRmE: R4 = 4. D 4ift, 12
&M XXIv-2 (AfEE, 164 mg, 772 75%) .

WAL A XXIV-2 (220 mg, 0.396 mmol) Al 1,1- A LBACEME (54 mg,
0.396 mmol) VAT & H ¥k (8 mL) 1, FEHFE 1 /P FINA = LB LI E
14 (126 mg, 0.595 mmol) , =AW FERMN . TLC Rl x M58 4 fa, IMAMEA
WIREANTETR (5mL) , 2, K (5mL x2) BaHM, JoKBRBRE T, i
U8, VEMORYE, ZRERCHE T CRhlE: 28R 28 =3: 1) 4k, 541 XXIV-3
(A, 131 mg, 723 49%) .

EALAY) XXTIV-3 (131 mg, 0.194 mmol) 7& T HEE (5mL) FPYEILE (5
mL) FIRESVERT, IAEEALE (109 mg, 1.943 mmol) , FEiRPHER M,
TLC il S S 584, IR Z8BRVE ], BRI OB s (10 mL) ¥ @, 7K (10
mL % 2) ¥&, TKERERAN T, I8, JEmkYs, Sz Chimmg: 2%
B =2 1) 4itk, B4bEY XXIV-4 (AMGEE, 75mg, 75 61%) .

BAAY) XXIV-4 (75mg, 0.119 mmol) V& TT/AKZEE (10mL) i, A
FALE AU 30 205, FEHHERN . KNSR GREARRER, BRI R
CEEITHE, hiE, MEVHHZMRZEE (2mlx 2) B, T, B4bE&% B-126 (A
{ff {4, 78 mg, 7* 3 60%): 'H NMR (300 MHz, methanol-dy) § 5.36 — 5.27 (m, 1H),
4.16 (t, J = 6.3 Hz, 2H), 3.28 — 3.09 (m, 8H), 2.99 — 2.89 (m, 1H), 2.82 — 2.71 (m, 2H),
1.23 (s, 3H), 1.03 (s, 3H), 1.01 (s, 3H), 1.00 (s, 3H), 0.97 (s, 3H), 0.84 (s, 3H), 0.83 (s,
3H). ESI-MS: m/z 654.5 [M+Na] .

S 162

N-(3B- 2Bt - 55 3R bE-13(18)-#i-28- Bt 2 )- I AR MG k-1, 1- 54k (k&
¥ A-114)

ZHSLHaR] 2 777, ¥ NN-H R e B b 1,1- AR ik,
HIELA Y A-114: "HNMR (300 MHz, CDCI3) § 4.55 — 4.46 (m, 1H), 4.36 — 4.13
(m, 4H), 3.05 — 2.93 (m, 4H), 2.76 (d, J = 13.0 Hz, 1H), 2.48 (d, J = 13.5 Hz, 1H),
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239 (d, J=12.5 Hz, 1H), 2.05 (s, 3H), 1.18 (s, 3H), 0.92 (s, 3H), 0.90 (s, 3H), 0.87 (s,
3H), 0.86 (s, 3H), 0.85 (s, 3H), 0.79 (s, 3H). ESI-MS: m/z 616.5 [M+H]".

St 163

N-(3B~(3-FL I FF Bt ) 28 25 -5 SR e - 13 (18)-Jii-28- Bt A2k )- B A R bk 1, 1- — 4804k
M eE A-115)

SHESLHER] 152 775, Bih B A-81 Bt 54 A-85, HlIEL &Y
A-115: 'HNMR (300 MHz, CDCl3) § 9.27 —9.19 (m, 1H), 8.77 (d, J = 3.8 Hz, 1H),
8.29 (d, J = 7.8 Hz, 1H), 7.47 — 7.34 (m, 1H), 4.85 — 4.72 (m, 1H), 4.39 — 4.11 (m,
4H), 3.13 — 2.90 (m, 4H), 2.78 (d, J = 13.3 Hz, 1H), 2.49 (d, J = 13.1 Hz, 1H), 2.43 —
2.32 (m, 1H), 1.21 (s, 3H), 1.01 (s, 3H), 0.95 (s, 6H), 0.92 (s, 3H), 0.89 (s, 3H), 0.80
(s, 3H). ESI-MS: m/z 679.5 [M+H] .

S 164

N-(3B-(3-FRFE P W) L - 55 1 R e - 13 (18)-M-28- B 425 )- At A P k- 1, 1- — 44K
Y (EY A-116)

SHSLEG] 2 7, B NN-TREL BB 1,1- AR Sk,
SROK IR SR T BRI, S35 A-116: 'H NMR (300 MHz, CDCl3) &
459 — 4.48 (m, 1H), 4.38 — 4.12 (m, 4H), 3.06 — 2.92 (m, 4H), 2.83 — 2.73 (m, 1H),
2.71 —2.57 (m, 4H), 2.48 (d, J= 13.2 Hz, 1H), 2.38 (d, J = 12.4 Hz, 1H), 1.18 (s, 3H),
0.91 (s, 3H), 0.90 (s, 3H), 0.86 (s, 6H), 0.85 (s, 3H), 0.79 (s, 3H). ESI-MS: m/z 674.5
[M+H]".

S 165

N-(3B-(2S-4 2 -3- FF 2 T B ) 4 22k - 55 3021 Joe - 13 (18)- M -28- I 2% ) - i A M b
L 1-E A IR R (A-117)
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SMSLHER] 153 5L, Bih &Y A-81 Btk 549 A-85, #IBLEY)
A-117: 'H NMR (300 MHz, DMSO-ds) & 8.55 — 8.28 (m, 3H), 5.61 (d, J = 8.1 Hz,
1H), 4.63 — 4.52 (m, 1H), 4.15 — 3.93 (m, 4H), 3.88 (d, J = 3.8 Hz, 1H), 3.22 — 3.01
(m, 4H), 2.71 (d, J = 11.9 Hz, 1H), 2.38 (d, J = 12.9 Hz, 1H), 2.31 — 2.14 (m, 2H),
1.14 (s, 3H), 0.89 (s, 3H), 0.88 (s, 6H), 0.85 (s, 3H), 0.83 (s, 3H), 0.75 (s, 3H).
ESI-MS: m/z 673.6 [M+H] .

S 166

N-(3B- £ B 28 At - 55 S AR e - 12- 28 - IR 48 )- I AR G k-1, 1- 54k (L&
B-127)

B-127

ZMSEHEG] 73 B77E, B NN-Z R 2 R84 m 1,1- 2B S ik,
#1494k &% B-127: 'H NMR (300 MHz, CDCl3) § 5.32 — 5.25 (m, 1H), 4.53 — 4.44
(m, 1H), 4.16 — 4.05 (m, 4H), 3.12 — 2.90 (m, 5H), 2.21 (t, J = 13.6 Hz, 1H), 2.04 (s,
3H), 1.14 (s, 3H), 0.93 (s, 6H), 0.91 (s, 3H), 0.86 (s, 3H), 0.85 (s, 3H), 0.71 (s, 3H).
ESI-MS: m/z 616.5 [M+H] .

S 167

N-(3B-(3-MtHE FF ) 2 2 - 55 U A be - 12- 45 -28- I 58 )- A AR MG k-1, 1- — 2 AL

({59 B-128)

SHSLHER] 152 WIhEE, BAEY A-81 BHEILAY B-9, HIEILAY
B-128: "H NMR (300 MHz, CDCl;) § 9.23 (s, 1H), 8.77 (d, J= 4.0 Hz, 1H), 8.29 (d, J
= 8.0 Hz, 1H), 7.42 — 7.35 (m, 1H), 5.32 — 5.27 (m, 1H), 4.82 — 4.72 (m, 1H), 4.18 —
4.02 (m, 4H), 3.14 — 2.91 (m, 5H), 2.30 — 2.13 (m, 1H), 1.17 (s, 3H), 1.02 (s, 3H),
0.98 (s, 3H), 0.94 (s, 6H), 0.92 (s, 3H), 0.74 (s, 3H). ESI-MS: m/z 679.5 [M+H]".

S 168

N-(3B-(3- 72 2 TR It ) 2 2 - 55 S5 B bt - 12 045 -2 8- I 8 )- A AR MG k-1, 1- — 2 AL

(LAY B-129)
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S SEHER] 127 75, Ak &) B2 B Ak 5% B-9, #1134L 44 B-129:
'H NMR (300 MHz, DMSO-d) & 12.19 (s, 1H), 5.14 — 5.06 (m, 1H), 4.45 — 4.35 (m,
1H), 4.01 — 3.84 (m, 4H), 3.15 — 2.88 (m, 5H), 1.10 (s, 3H), 0.88 (s, 9H), 0.81 (s, 6H),
0.66 (s, 3H). ESI-MS: m/z 674.5 [M+H] .

S 169

N-(3B-(2S-Z -3~ FF T 1 ) o - 55 AR - 1 2445 - 2.8 - - AR M b -1,1- —
AN (LA B-130)

nol NH2 i B-130

SHSEHEG] 159 Wi, BiLAY B-20 Bt &4 B-9, LAY
B-130: 'H NMR (300 MHz, DMSO-dq) & 8.53 — 8.37 (m, 3H), 5.15 — 5.06 (m, 1H),
4.60 — 4.50 (m, 1H), 4.02 — 3.82 (m, 5H), 3.18 — 2.87 (m, 5H), 1.11 (s, 3H), 1.01 (s,
3H), 0.99 (s, 3H), 0.90 (s, 3H), 0.87 (s, 6H), 0.66 (s, 3H). ESI-MS: m/z 671.5
[M+H]".

S 170

3B-(2-(2- £, Bt S 2 S B L) 2R PR B L ) S - U R - 12075 -28- R 3-(4-1Eh bk
F)HAEE (b5 B-131)

SHSHER] 136 (715, ¥ 12- TIREB B 1,3- RA K, Fl1ELEw
B-131: 'HNMR (300 MHz, CDCl3) & 7.85 — 7.79 (m, 1H), 7.69 — 7.63 (m, 1H), 7.62
—7.51 (m, 2H), 6.60 — 6.50 (m, 1H), 5.32 — 5.26 (m, 1H), 4.75 — 4.66 (m, 1H), 4.48 —
4.39 (m, 2H), 4.13 — 4.01 (m, 2H), 3.75 — 3.68 (m, 4H), 3.68 — 3.59 (m, 2H), 2.87 (d,
J=10.3 Hz, 1H), 2.52 — 2.31 (m, 6H), 2.02 (s, 3H), 1.15 (s, 3H), 0.97 (s, 9H), 0.93 (s,
3H), 0.91 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 817.7 [M+H] .

S 171

3B-(2-(2- . B B 7AW ) 2 B O ) S S-SR R e - 1205 28R 3-(1,1-
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AAVIRACE RS R B (fh5 4 B-132)

SRS 161 (97715, BALGY) XT-1 B Sih &4 XVIL4, HIE0E
B-132: 'HNMR (300 MHz, CDCl3) & 7.89 — 7.77 (m, 1H), 7.73 — 7.63 (m, 1H), 7.62
—7.50 (m, 2H), 6.60 — 6.45 (m, 1H), 5.34 — 5.24 (m, 1H), 4.75 — 4.64 (m, 1H), 4.52 —
436 (m, 2H), 4.14 — 4.01 (m, 2H), 3.73 — 3.54 (m, 2H), 3.02 (d, J = 13.2 Hz, 8H),
2.86 (d, J=14.1 Hz, 1H), 2.65 — 2.51 (m, 2H), 1.16 (s, 3H), 0.97 (s, 9H), 0.92 (s, 6H),
0.75 (s, 3H). ESI-MS: m/z 865.6 [M+H]".

S 172

N-(3B-F2 - U e 12-M5-28- B 4 )-4-F -k IR (fEA4) B-133)

j%léj
0

z

S HESLHER] 73 (7575, ¥ NN-H S 2 B il 150k R, 93k &
#) B-133: 'H NMR (300 MHz, CDCl3) § 7.39 — 7.27 (m, 5H), 5.28 — 5.21 (m, 1H),
3.78 — 3.60 (m, 4H), 3.57 (s, 2H), 3.27 — 3.16 (m, 1H), 3.14 — 3.01 (m, 1H), 2.58 —
231 (m, 4H), 2.16 — 2.02 (m, 1H), 1.13 (s, 3H), 0.99 (s, 3H), 0.92 (s, 3H), 0.90 (s,
3H), 0.89 (s, 3H), 0.78 (s, 3H), 0.71 (s, 3H). ESI-MS: m/z 615.6 [M+H]".

St 173

N-GB-F R IR bE-12-)7-28- B 52 )-4-FR U B0k R (fL &4 B-134)

Z ST 73 B7775, K NN- R 2 S el 1- I BRI, 434k
4% B-134: "HNMR (300 MHz, CDCl3) § 5.32 — 5.21 (m, 1H), 3.72 — 3.44 (m, 4H),
327 - 3.15 (m, 1H), 3.15 - 3.03 (m, 1H), 2.70 — 2.45 (m, 4H), 2.19 — 2.03 (m, 1H),
1.14 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.90 (s, 3H), 0.90 (s, 3H), 0.78 (s, 3H), 0.75 (s,
3H). ESI-MS: m/z 565.6 [M+H] ",

LIt 174

N-(3B-F k- BUR BE- 12-45-28- B 52 )-4- £ 2E-WRE - ({b 5% B-135)
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SRR 73 W77, 8 NN-T R S e N-2E0RE, S840 A
¥ B-135: 'H NMR (300 MHz, CDCls) & 5.32 — 5.23 (m, 1H), 3.77 — 3.58 (m, 4H),
3.29 — 3.16 (m, 1H), 3.16 — 3.02 (m, 1H), 2.54 — 2.30 (m, 6H), 2.20 — 2.03 (m, 1H),
1.14 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.90 (s, 6H), 0.78 (s, 3H), 0.74 (s, 3H).
ESI-MS: m/z 553.6 [M+H] .

S 175

N-(GB-F 5 BUR bE-12-J7-28- B 52 )-4- A C-IRIE (fL-54) B-136)

SRR 73 W77, K NN- R 2 o #al 4-Re B, #3051
B-136: 'HNMR (300 MHz, CDCl3) § 5.33 — 5.26 (m, 1H), 3.98 — 3.79 (m, 4H), 3.26
—3.16 (m, 1H), 3.15 — 3.04 (m, 1H), 2.56 — 2.33 (m, 4H), 2.27 — 2.11 (m, 1H), 1.16 (s,
3H), 0.99 (s, 3H), 0.95 (s, 3H), 0.91 (s, 3H), 0.91 (s, 3H), 0.78 (s, 3H), 0.75 (s, 3H).
ESI-MS: m/z 560.5 [M+Na] .

S 176

N-GB-F 5 BUR bE-12-J7-28- B 52 )-4-F Bk E (fL54) B-137)

S HESLHER] 73 (7575, ¥ NN-H 5 2 B i 4-58 8 0Rme, A3k &
) B-137: 'H NMR (300 MHz, CDCl3) § 5.30 — 5.23 (m, 1H), 4.18 — 3.99 (m, 2H),
3.97 —3.84 (m, 1H), 3.28 — 3.01 (m, 4H), 1.14 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.90
(s, 6H), 0.78 (s, 3H), 0.75 (s, 3H). ESI-MS: m/z 540.5 [M+H] .

S 177

N-(3B-#8 -1 R be- 12-075-28-BE 5% )-3-5% F2E-0Y T (fL&%) B-138)
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SRS 73 77, B NN-TH 2 B el 3-202 T e R i, 5
1k&41 B-138: 'TH NMR (300 MHz, CDCls) § 5.26 (t, J = 3.0 Hz, 1H), 4.54 —3.82 (m,
4H), 3.81 —3.70 (m, 2H), 3.27 — 3.14 (m, 1H), 2.86 (dd, J = 13.6, 3.1 Hz, 1H), 2.79 —
2.63 (m, 1H), 1.13 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.89 (s, 3H), 0.78
(s, 3H), 0.77 (s, 3H). ESI-MS: m/z 524.5 [M-H] .

LI 178

N-(3 B-ééég%-;‘.cﬁﬁ%ﬁ-12-‘%-28-@%%)-3»- A R -1 T e (A4 B-139)

ZHESLHER] 73 (7515, ¥ NN- R 2 B i 3- IR FER A 20 T %
IR E, HI45LA Y B-139: 'H NMR (300 MHz, CDCl3) & 5.38 — 5.19 (m, 1H), 4.69
—4.00 (m, 4H), 3.75 (s, 3H), 3.42 —3.29 (m, 1H), 3.21 (dd, J=9.1, 4.7 Hz, 1H), 2.82
(dd, J = 13.8, 3.5 Hz, 1H), 1.13 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.90
(s, 3H), 0.79 (s, 3H), 0.76 (s, 3H). ESI-MS: m/z 552.5 [M-H] .

S 179

N-(3B-(FHk e -3- B B 4k ) k- A R e - 1 2075 -2.8- Bt ik )- 3- FR ALY 7T 0 (AL
¥) B-140)

B-140

SMSLHER] 158 W78, Bk &% B-20 Btk &4 B-110, #8465
B-140: 'H NMR (300 MHz, CDCl;) § 9.23 (s, 1H), 8.77 (d, J = 3.8 Hz, 1H), 8.37 —
8.23 (m, 1H), 7.39 (dd, J = 7.9, 4.9 Hz, 1H), 5.27 (t, J = 2.9 Hz, 1H), 4.86 — 4.70 (m,
2H), 4.44 — 3.86 (m, SH), 3.30 (s, 3H), 2.87 (dd, J = 13.5, 3.6 Hz, 1H), 1.15 (s, 3H),
1.02 (s, 3H), 0.99 (s, 3H), 0.95 (s, 3H), 0.93 (s, 3H), 0.90 (s, 3H), 0.78 (s, 3H).
ESI-MS: m/z 631.5 [M+H]

S f5) 180

N-(3B-(ML Iz -2- F Pt ik ) 2 RS- S S A e - 1 2- M -2 8- ik )-3- 28U BE- 1Y T g ({5
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Y1 B-141)

ZHRSEHER] 158 5%, B G B-20 Bt &4 B-110, MR % Hpk
2-ME e R, #1154k 44 B-141: "H NMR (300 MHz, CDCl5) § 8.83 — 8.74 (m, 1H),
8.06 (d, J=7.8 Hz, 1H), 7.82 (td, J = 7.7, 1.6 Hz, 1H), 7.49 — 7.40 (m, 1H), 5.27 (d, J
=2.9 Hz, 1H), 4.93 — 4.80 (m, 1H), 4.45 — 3.81 (m, 5H), 3.30 (s, 3H), 2.93 — 2.79 (m,
1H), 1.15 (s, 3H), 1.04 (s, 3H), 0.99 (s, 3H), 0.96 (s, 3H), 0.93 (s, 3H), 0.90 (s, 3H),
0.78 (s, 3H). ESI-MS: m/z 631.5 [M+H] ",

Lt 181

N-(3B-(FhFpe -2- B B A2k ) S k- 5 A R e - 1 2045 2.8- Bt ik )- 3- FR ALY T e (AL
) B-142)

ZMSZHEK 158 R, BALE B-20 B liib&9) B-110, MU & Hpk
HEES, #1754 &% B-142: "H NMR (300 MHz, CDCl;3) § 8.06 — 7.98 (m, 1H), 7.45 (t,
J=1.7Hz, 1H), 6.81 — 6.73 (m, 1H), 5.30 (t, J = 3.2 Hz, 1H), 4.70 (dd, J =93, 6.8
Hz, 1H), 4.55 — 3.86 (m, 5H), 3.33 (s, 3H), 2.89 (dd, J = 13.3, 3.2 Hz, 1H), 1.18 (s,
3H), 1.00 (s, 3H), 0.98 (s, 3H), 0.96 (s, 3H), 0.95 (s, 3H), 0.93 (s, 3H), 0.81 (s, 3H).
ESI-MS: m/z 631.5 [M+H]

St 182

N-(3B-(6- Tk WE -2- FF I J ) S i - 5 B R e - 12- M -2 8-k ik )-3- R A - Y T g

(LAY B-143)

N

ZHRSEHER] 158 5%, B G B-20 Bt &4 B-110, MR % Hpk
2-GNEIE-6-FRIE, 734k 44 B-143: "TH NMR (300 MHz, CDCl5) § 8.00 — 7.87 (m,
2H), 7.17 — 7.09 (m, 1H), 5.30 — 5.24 (m, 1H), 4.38 — 3.87 (m, 5H), 3.30 (s, 3H), 2.92
—2.81 (m, 1H), 1.15 (s, 3H), 1.03 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H), 0.93 (s, 3H), 0.90
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(s, 3H), 0.78 (s, 3H). ESI-MS: m/z 649.5 [M+H]".
St 183
N-(3B-(6- Sk WE -2- P I J ) S - 5 3 R e - 12- M -2 8-k ik )-3- R A - Y T g
(LAY B-144)

ZMSZHEK 158 R, BALE B-20 B liib&9) B-110, MU & Hpk
2-FUIEIE-6- R, H1494k-54) B-144: "H NMR (300 MHz, CDCl3) 8 7.97 (d, J = 7.5
Hz, 1H), 7.78 (t, J = 7.7 Hz, 1H), 7.49 (d, J = 7.9 Hz, 1H), 5.30 — 5.24 (m, 1H), 4.88 —
476 (m, 1H), 4.43 — 3.85 (m, 5H), 3.30 (s, 3H), 2.92 — 2.81 (m, 1H), 1.15 (s, 3H),
1.02 (s, 3H), 0.98 (s, 3H), 0.94 (s, 3H), 0.93 (s, 3H), 0.90 (s, 3H), 0.78 (s, 3H).
ESI-MS: m/z 665.5 [M+H] .

St 184

1A% Huh-7 400 AMPK BE01E A B03E TEPEAf

K H Western Blot J7 VA8 J04L A 90 % Huh-7 20 AMPK FJ#s0vE M.

1. 400 & : Huh-7 400 CA IR 40, T 8 ob BB 2B 40 %D , il DMEM
SEARFRFLCE 10%A6 4+ MLIE A1 1% streptomyecin/penicillin), 7£ 37 °C &4 5% CO,
(2 3 S48 h 7

2. Ptk anti-AMPK (Cell Signaling Technology 2532S); anti-pAMPK (Thr172,
Cell Signaling Technology 2535S); GAPDH (arigobio), HRP fric HJ 1L ZEFi % IgG
P, HRP FFILHLES/PR 1gG —ht GEZR).

3. Western Blot 256 &34t 54)%) Huh-7 e AMPK R4 KT BI520

HUSAH L] 90% PA b A B T 5656 . 7 12 FLARH, Huh-7 4H$%HE 20
TR ALEIIR « 72 37°C & 5% CO, BT F=4F R 3537 24 /DR, WEE, 758497
AT T ML A, AR BN 10uM, HZREA 12 /M,
KA AICAR (100 pM) {EAFAPEX AL 5. B SR EUEE 1 3E1T Western Blot
Rl BARDIRATT

EEORE IS FEEERFW, B 1xPBS ¥k 3 X, 3% PBS, LI
100 pl RIPA buffer (1xPBS, 1% NP40, 0.5% R4 A0, 0.1% SDS, PMSF %),
UK A 15 min, HEAMLE] JJR 40 0% T, W B 1.5 ml EP &1, 4°C, 12000g,
B0 15 min, B FIEEBERK 1.5 ml EP &, JICE Tk L, A 1/5 R
6xloading buffer, 95°C & &N 10 min /5.0 1 min, HAF2-20CHEH .
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BAER: BEAFREN 20 58, 1896 FLIRF, WRITINA 20 ul Fk R
BARES, 200 ul BCA (A¥R: B¥=5: 1) i&ifl, 37°CHEHE 30 min, 7EEGEFRIX
562 nm P KT OD fH, MRHEFRHE 267 & R E

Hivk: JEfi SDS-PAGE %, 7 BSIRIKRIE N 10%, WRATKIKIE N 4%. EEHE
A TSGAE 95°C S @t i 4 min 5350 1 min, SRS FAE 30 pg A, H
R HERESE N INAEE . ERRIR GEEEAGER), JFARLL 60 V 18 [k Lk,
B ARE BN B I T 100V ZRAR1E R UK. IR TR RA D B
JEEFBRS, ARYE 22 11 marker [0 5545 L 2% LR HLIK

BRI W HVKE R R, Y12 T B 4, W R E SR Transfer
buffer. #E%& 5B HKIR/N—3H) PVDF i, M+ PVDF A FERE | min, %
#% % Transfer buffer H7, [FFRPEJELRIN Transfer buffer H1151% . 755 BV EA AR 1)
HARAR AR vk el Lgs . JE4E. Bi. PVDF iR, JEACAIMELE . B2 2 ARt A
S, FEEAYE, 200 mA fHIF VKIS EEE 2.5 he

PURIRAT: HIEA R G, BUH PVDF JEA] IXTBST /¥ 1 8, A FSCHE#
U3t PR (F7 0.1% Tween20 17 1 X TBS FR & ) 5% BSA VAW, i34 1 h.
—HURE 4°C . R (12h J5), B 1XTBST % 3 ¥, BK 10 mine 3t
BE: M 5%BSA BN H (1: 10000) =IEFEH 1h, 1 XTBST ¥ 3 %,
% 10 min. W 2: PVDF i FI 2 R4, SHEBOER B, IS EFUR A1 ECL
RN AWK Tanon™ High-sig ECL Western Blotting Peroxide Buffer il Tunon™
High-sig ECL Western Blotting Luminol/Enhancer Solution, iz f] Tanon 45 & 6%
B4, ECL W52, SRAR S )% I BT o

4., SLIGLER: X Western Blot 3246 25 AT A S 14 fo 1 B X RE DMSO
[¥) p-AMPK/AMPK HUAEE LN 1, AR A EI 2 A& p-AMPK/AMPK L
{EL 9 B Pt B 2H AR A B, 2 BB OR, RIS 00 AMPK s MR,
TR A R AR 1 PR

x 1. LAY AMPK Bshis 1
CRHPEST HE ATICAR ¥R FE M 100 uM; 23R AL S 0K B 10 pMD

WA tiafe pAMPK/AMPK EbAH
DMSO DMSO 1.0
H2N>=}~NH2
AICAR o~ 1.40
Ho  oH
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FIIRIR
1.36

(10 uMD
53 B R 1.45

(10 uMD
A-1 1.68
A-3 1.59
A-4 2.02
A-5 2.32
A-6 1.89
A-9 1.97
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A-12 1.95
A-16 2.07
A-17 1.58
A-19 1.61
A-20 1.65
A-21 1.70
A-22 1.51
A-23 HOLO 1.93
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A-25 2.29
A-27 2.07
A-28 2.64
A-30 2.37
A-31 2.16
A-35 1.66
A-37 o 1.74
A-38 Ho 2.08
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A-39 2.64
A-40 1.96
A-44 1.79
A-45 1.69
A-46 1.83
A-47 1.76
A-64 2.23
A-67 1.85
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5.48

1.58

1.70

1.74

438

1.79

3.86

222

A-68

A-70

A-73

A-74

A-T7

A-78

A-79

A-80
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2.13

3.10

1.63

2.14

1.50

2.13

1.75

1.87

A-81

A-83

A-84

A-85

A-86

A-87

A-88

A-91
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A-92 1.57
A-93 1.54
A-95 2.94
A-96 2.81
A-99 3.35
A-100 2.57
A-103 1.56
A-106 1.68
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1.72

2.59

2.45

2.96

2.25

2.44

1.75

1.71

A-107

A-108

A-109

A-110

A-112

A-113

A-114
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2.01

2.14

2.26

3.11

1.63

1.70

2.63

2.25

A-115

A-116

A-117

B-1

B-2

B-3

B-5

B-6
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5.96

1.80

2.01

1.65

1.52

1.49

1.73

2.08

B-7

B-8

B-9

B-10

B-13

B-16

B-17

B-19
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1.65

421

1.47

2.03

1.78

1.97

3.05

1.50

B-20

B-22

B-23

B-25

B-26

B-27

B-28

B-29
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1.55
B-30
1.64
B-31
1.58
B-32
1.53
B-33
B-38 1.72
B-39 1.64
B-40 1.70
B-41 HO. 1.55
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B-47 1.89
B-48 1.66
B-51 1.93
B-52 2.75
B-53 3.66
B-54 4.10
B-55 1.57

B-59 1.83
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B-60 "o 1.69
B-61 HO 1.74
B-62 Ho 1.67
B-63 2.14
B-65 1.75
B-67 1.57
B-68 2.05
B-69 1.88
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B-70 1.67
B-71 1.54
B-72 3.58

B-73 1.64
B-74 1.81
B-77 1.73
B-78 1.52
B-79 1.54
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B-80 1.98

B-87 1.59
B-88 2.03
B-89 1.87
B-93 3.90
B-94 1.97
B-95 1.86
B-97 2.45
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B-105 1.96
B-106 1.67
B-107 3.01
B-110 4.17
B-111 2.30
B-118 1.75
B-119 1.61
B-120 1.58
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2.41

2.16

2.68

1.84

1.95

1.86

1.65

1.85

B-121

B-122

B-123

B-125

B-126

B-127

B-128
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1.67

1.60

1.71

1.76

1.59

1.64

1.69

1.91

HCl NH,

B-129

B-130

B-134

B-135

B-136

B-137
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B-138 1.83

B-139 2.82

MR 1 WL RIR, 7610 pM IKET, AR PR3 85 SUR IR R
S-FEURB AT EM EA WK AMPK BEEME. B, 1ha A-9. A-12.
A-23. A-25. A-27. A-28. A-68. A-81. A-85. A-108. A-109. A-110. A-112.
B-9. B-20. B-63. B-65. B-80. B-94, B-110. B-121. B-122. B-123. B-125
AL B TR AMPK BiEhiR, BIEMEE LT 100 uM 1 AICAR BL 5%
MAmMmS-FEHM AR, L4, LEYW A-68 I AMPK ¥ 3 i&

(pAMPK/AMPK=5 48) /&85 R IRTE % (pAMPK/AMPK=1.45) [#] 3 5L I,
DA sRIGEE R, RRKLEYAT AMPK g B 1Eshig b, Khnim] H
Tl 4 HAT 58 AMPK BERR AL ACTIE YLK AMPK 3057, F3E w5 w] F] Tl & 5
BHERIGYT AMPK A 3RIZR I AR B St o AR 51 28 A ) H Ak
TEY 52 FRSEER], JEEX AMPK W [FIRE AT 5525 A0 Bashin 1k .

S fs) 185

b &5t Huh-7 4H 0 AMPK "R 515 5 40 5% 11 52 i

KA Western Blot J7 A4 04L 540 %) Huh-7 4/ AMPK FI#(5 5 18 1% )52
M o

YHE; R4 F: Huh-7 4008: DMEM SE&8 75 (& 10%G2FIER 1%
streptomycin/penicillin) 7E 5% CO, [ 37 °C ¥5 5558 157

Pifk: anti-ACC (CST, 3676S); anti-pACC (CST, 11818S); anti-mTOR (CST,
2983S); anti-pmTOR (CST, Ser2448).

Western Blot SE4&: &4k &% Huh-7 408 AMPK | 515 510 B 1 500 -

HUS A0 90% BA A Bdi AT 5630 . /8 12 FLIR, 1% Huh-7 40wk
25 JitEFLAIIR, BT 5% CO, 0 37 °C B 3-fa b is %, 12 /MG, FFLJReh:
FRAE, MASHHAYR SR, 2N ZIRE R EN 10 uM, 4
2GRN 12 /N o FHPEXT AL 590K A AICAR (100 uMD). [ J5 S B (4T
Western Blot #:3l, #:3] pACC/ACC 1 pmTOR/mTOR FY & AL 1B . S286 45
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R 1 FioR.

IR (B 1 R, ARV EHREA MG AMPK TitE N
124k, B ERS AMPK BBt 6, 1659 B-125. A-112, B-122,
A-109. B-121. A-108. B-123. A-110. B-20 FIl A-81 ZE¥J8E1i0 AMPK (512
K, (K mTOR HIBERRAL K, JEFEIRIG I ACC HIBEIRIL K. IhAh, A
REAHARAA VI ReIE N AMPK FIBEER 7K, BE{IK mTOR BIBERE (LA, IF
[FIE 3 M ACC IR ER ALK

St 186

awal

ST 41 hERRI A A-81 B HALSEHEGIKIL &9 (50 g, R
RAEA4EZR E (150 2. JEM (200 g). R4EEH K30 G EMBE RS (19 RE,
HIkL, R

Ak, PTDARREEZG I 2015 Mg HFUGIRNE, K SLiEs) 1~183 il 15 4k A4
TAFE 2SR R FE R BON . Bk LR SR B IR
T BB R4
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R 'R H
1o a1 B TR iS-F R AT A BGT BURBRATA Y. Kk
R £ B ER B AL -

R H. C,-Cs K& Y BURH) C-Cs ik, FrABUREE Y 2 OH.
C(O)OH. C(O)NH,. NH;. NHC(O)CHi. MEMggE-1-3E, DREE-1-3k. WRWE-1-3%
4-FAFE RS- 135, nOK-4-3E | BIARIEME-1, 1- =4 ft-4-2E . NN-ZHI 3% 3. NN-
ZOHEH . ZHAEH B T AW

R* 2 AEBUC R s BUACEE L B C)-Cs Jtdk, Frid B3t L 2 —A- sl
SR E AR B OHL C(O)OH. NH,. MEMEHE-1-2E. WREE-1-2E. DRMEE-1-
o4 oUR M -EE . gk o4-EE . B MM -1 = AR 4- BB
NHC(O)CH(CH3)NHC(O)CH(CH3)NH

R’#& OR%. NR’R*B{ /:J%)

R? ZEUREE Z BURK) Ci-Cs B3k, FrAEURIL Z Rt h-1-26. nRie-1-3E
WRIGE-1-2E, 4-FHEL-WRMGE-1-28, mhmbk-4-2&, AAMSmk-1,1- =% fR-4-&. NN-ZH
HEF. NN-ZOHEE. =R = ORI,

R & H Bk C,-Cs fidk;

R*ZEURIE W BURM C-Cs ik, FriRBURIE W MM fE-1-25. RiE-1-
FE. WREE-1-2E, 4-FAL-URME-1-ZE. ngMk-4-2E. BRARRSME-1,1-Z4R-4-25. NN-
TR NN-TEEE, A, AR AR E

RO BEEAR F/E—8% LR H. OH. F. NH,. C,-C; it 3. COOH.
Ci-Cabidt. Ci-Cafi%3E. ALl e S s 403,

Q #& CH,. O. NR®. S. SO,. CHR’ sRfh2#4;

RO H. C-Cabidd. C-Ca b3, C-Cs brsEmim 2t oR BU3E P BUR K
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Ci-Cybidk, FridBUftIE P /2 OH. COOH. NH, = C,-C; heit & 3,

R” £ OH. NH;. COOH. C,-C; HiFEEIE. C-C; It it E e 2
e,

n A& 0. 182;

m & 0. 182,

2. MEARER 1 FFRANEY) . HE%E L0 S s sua iy,
HAHIEE T,

R1

b_o

R /£ H. I °HﬁRaco-;

R' & H. C-Cs Fritok B Y BURIY Ci-Cs kidt, BTkt v & OH.
C(O)OH. C(O)NH,;.» NH;. NHC(O)CH;. RMtMgfe-1-3&. WREE-1-3&. WREE-1-3%,
A-FA LR 136 nOM-4-3E . BRARPEME-1,1- 25 AR-4-3E . NN-TZHEE L. NN-
T CHEHE . =R T AR

R* AZFERU I BREAREE L B C-Cs bk, FrdBUtEE L &2 — 1 elFA g0
SR E AR B 3L : OHL C(O)OH. NH,. MEMEHE-1-3E. WREE-1-3E. WREE-1-
B 4R M- k4.3 BEAR -1 = AR 4. BB
NHC(O)CH(CH;3)NHC(O)CH(CH;)NH;

RS

R’ OR%, NR’R*E{ (/ﬁ%: ;

'

R ZHURHE Z UK C1-Cs fidk, FTIREUREE Z Bt be-1-28. URIE-1-3%.
WREE-1-35, 4-F3E-WRME-1-2E, mOmf-4-3%. BEARPImA-1,1- 24 fR0-4-2. NN-ZH
HEFE, NN-ZLHEIE. I = CRREE,

R® & H;

R*ZERIE W BURAY C-Cs f23k, FTIREUCHE W RN 5-1-36, DREE-1-
e, WRGE-1-He, 4-FAR-URME-1-EE. ngmk-4-2 . BUACREME-1,1- 44425 NN-
THEEMR. NN-TZMEEE, PR AR EAN ORI EE:

R ERAEK E{E—8 LAY H. OH. F. NH,. C,-C; 522EE 38k COOH;

Q £ CH;. O. NR®, S. SO, Bl CHR;

RO& H. C-Cafidh. C-Ca HidbMist. C,-C, FRaEmime ok B3t P B
C-Ca a2k, JRREUREE P 2 OH. COOH. NH, B C,-Cs FiiE&E 3,
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R’ /£ OH. NH,. COOH B} C,-C; biF& Jt;

nA 08 1;

m A& 0B 1,

3. MEWBFNER 1 TGy, HEY EaTEZ 0 sl R sud 7,
HAHMEET, R 14, JELE Z & NN-THAEEE R = FE
B, RAEH; HEURE W R B E R, R A% H.

4, MRERFER 1 FrREY) . HE% T2 1 Eh AR s s AL,
HEHMEAET, Fridib s g L2 s ssfamEzomnT™ihe

GA=E) 2 73BN CES

N-Q-(Z W 3 H)2.38) -3p-(2-%
FE K RESE ) S - EUR K-13(18)-
#-28-BERE IR

A-1 HO._O

N-G-(ZHE& )R ) -3B-2-F&
FE IR 2R ) SR 2R - R R K- 13(18)-
-28-BERE IR

A-2 MO o

N-Q-(ZHEFERE)#) 3p-Q2-%
FE XK EEEE ) 2SR K2-13(18)-
§75-28-BEiE

A-3 HO

N-Q2-(1-URHE 3%) Z,38) -3B-(2-F b %
BB 2 ) S 2 - R 52 -13(18)-

A-4 HOLP o N
-28-BER%

N-(2-(4-" 1 3E) 2, 38) -3p-(2- R I
R ) S - B R S -13(18)-1
-28-BE %
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A-6

N-Q2-(1-PU kg 2k) Z2.3%) -3p-(2-&
FE R TR ) U - SRR K2 -13(18)-
#5-28-FE

A-7

N-Q2-(1-REEHE) 2.5E) -3p-(2-Fh K
P ok A ) L 2 - SR R B -13(18)- 16
-28-Bh k&

A-8

N-(2-(4-H1 - 1-WR R ) 2, 55)-3B-(2-
RE R TR ) SR - R
-13(18)-4%5-28- B %

A-9

N-(2-(1,1- Z A ARERAR e Bk 2k ) £, 58)
-3B-(2-FR 2 K TR 25 ) S 2 - SR R
Hi-13(18)-J7-28-B i

N-H FE-N-(2-(1,1- = & AR B ALk
) 2.3E) 3B-Q-REFKFEEE)H A
R LE-13(18)-1-28- Bk i

A-11

N-Q-NN- Z 8 2 3E)VHA - 2 3#)
3B-(2-F8 K H R R AR R
HE-13(18)-4%-28-BEf%

N-(2-(4-M M 3% ) 7, 3%) -3B-(2-(2-Z.
P 2 ) 2 AR R 0K R B R L RS
BUR £2-13(18)-15-28-Fkf%

N-2-(1-WRBE#£) 2, 2%) -3p-(2-(2-Z
P 5 2 ) 2, AR T 0K HH I ) S -5
B 5E-13(18)-17-28-BE ik

145

FIET (HNFEI1%)



WO 2020/259205

PCT/CN2020/093248

N-2-(4- B 2 -1- R B 2 ) 2 #%)
3B-2-(2- L BEE FE LB L) K
P 32 )l 2 - 55 BUR B2 -13(18)- 1 -28-
RS

N-Q-(=H &4 H) 2. 5E) -3p-2-(2-
LR Ik 2 ) 2K B 2k ) S 0k -
F IR BE-13(18)-1%5-28-BEHL IR

N-G-(=F & )N ) -3p-2-2-
LR Ik 2 ) 2K B 2k ) S 0k -
FI R bE-13(18)-1%5-28-BEHL IR LY

N-Q-(ZH A5 ) 2 H#) -3p-2-H
SUBEEE oK BESE ) 2L - SR U B
-13(18)-4%-28-BEAG IR L

N-G-(Z W 5 )N ) -3p-2-F
SRR 2 2 T 2 ) 2R - R U R b
-13(18)-4%-28-BEA& R

N-G-(Z R )N ) -3p-2-%
L IR I )L R - SR R BE-13(18)-
H-28-BE %

A-20

N-(3-(4-Nh kI ) P £ ) -3B-(2-FREE 2K
F T A2 ) L 2 - 5 JBUR o - 13(18)- 0
-28-Fiffi

A-21

N-(G-(4- H #£ -1- R B ) T/ )
BB-(2-FRF I H B R A E-F R
$t-13(18)-45-28-Bh %
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A-22

N-(3-(1-PU kg 2E) R 2E) -3p-(2-&
FE R TR ) U - SRR K2 -13(18)-
W-28-BEf%

A-23

N-(3-(1,1- Z S ARBRAR D bk 225 ) 7 22%)
-3B-(2-FR AL I T B ) S - S SR
Fi-13(18)-#5-28-BE %

A-24

N-(3-(1-JRE )R 4£) 3p-(2-FR K
FH Ik A8 ) L 4 - R R e -13(18)- 16
-28-Bh &

A-25

N-(3-(1,1- Z S ARBRAR D bk 225 ) 7 22%)
3B-2-(2- L B E £ A BEEL) K
Pk 3 ) S R - S U R e -13(18)- 45 -28-
P

A-26

N-Q-(=F &4 E) 2 5) 3p-2-2-
= WS AR AR ) K T B SE ) R
FEF R LE-13(18)-17 -28-FEIE —
B

A-27

N-(3B-(2-F £ 2% F 564 35 -5 1
FE-13(18)-H%5-28-BE 35 ) -1 bk

A-28

N-(3B-(2-FR 3 4 H B2 ) Bl & 55 3
RLE-13(18)-#7-28- B 2 )- B AR Ik
-L1-ZH )

A-29

N-(3p-(2- 72 3 2% F e 2k ) e 5 - 55 4
Hbr-13(18)-45-28-FE L) -IK B
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A-30

N-(3B-(2-F2 £ 28 F Bt 55 ) el 22 - 55 1
Spt-13(18)- 4 -28- Bk 2 )4- H S OR
I

A-31

N-(3B-(2-72 2 7K H B 2k ) S 2k - 5
Re-13(18)-45-28- Mk 22 )-PU = k&

A-32

3B-(2-74 L K H ) A - AR
£r-13(18)-%-28-F8 2-(= W45
LERIRALY)

A-33

3B-(2- 7R A Ok W 2R ) S 2R - R
$t-13(18)-4%-28-F8 2-(= H JL 4 3%)
W ERRALY

A-34

3B-(2-FR I K FEE L) A FE-F R
fe-13(18)-15-28-F 2-(-1,1-= %A%
BRARE I IE) 7,

A-35

3B-(2- R 2 O Y B 2 ) A 2R - A R
Fi-13(18)-4% -28-FR 2-—HEHE 2
i

A-36

3B-(2- 7R K H w3 ) A - ER
$E-13(18)-4%-28-F8 2-(1-TREEEE) Z,
[is

A-37

3B-(2-FR 2 0K I B 2R S - R
Fi-13(18)-1i-28-F8 2-(4-H 3E-1-UR
W) 2.
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A-38

3B-(2-FR 2 0K I B 2R S - R
$t-13(18)-4%-28-F8 2-(1-WRNEIE) &
i

A-39

3B-Q- A X H B A E-FHE
$e-13(18)-4%-28-FR 2-(4-MkEE) 2,
5

A-40

3B-(2-FR L IK I B 3k ) S - R
Fi-13(18)-4%-28-F8 2-(1- VU &L mL g
H)Z.F

A-41

3B-(2-BRAEK BRI -F R
$e-13(18)-4%-28-B8 2-(NN-—¥ 2.
HEYEHE PR

A-42

3P-(2-FREE K W B L) - R
FE-13(18)-4%-28-F8  3-(1- VU & mt %
YN

A-43

3B-(2-FR K H EE L) | - R
$E-13(18)-J-28-F8 3-— A N B

A-44

3B-(2-(2- Z. B 2k 2L S ) 2K B
F)SE - FF RS -13(18)-17-28-8
2-(4-NE I L) 7, P

A-45

3B-(2-(2- LB 2 £ 5B 2L ) 2K Bk
Y-SR b -13(18)-1-28-F8
2-= W B BRI
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A-46

3B-(2-(2- . BE R e £ S B ) K B
B -SRI R b -13(18)-475-28-FR
3-=H A EE R IR Y

A-47

3B-(2-(2- . BE R FE £ S B A ) 2K B
HL )L S U R BT -13(18)-1-28- 1%
2-(1-IREEHE) 2 FR

A-48

3B-(2-(2- L BR R HE 2 A R R 2K Tk
) HFE-F U BE-13(18)-146-28- R
2-(4-H FE-1-IREEE) 2. B

A-64

N-Q-(ZFhH %) 2.5E)-3p-(2- K
R ) S 2 - SR UR B -13(18)-
-28-E %

A-65

N-Q-(Z & ) 2. 3)-3-2-2- &
P2 4 ) 7, U B 4 DR 0k ) S k- 5%
BUREE-13(18)-15-28-Fkf%

A-66

N-Q-(= H L4 52 ) 2, 55)-3B-F2 2 -
F R -13(18)-15-28- BRI IR ALY

A-67

N-G-(= 1 2L 8 38 )R 2£)-3pB- 2 2k -
F B E-13(18)-15-28- Bk ALY

A-68

N-Q-( ZH I E ) 7. 35)-3p- 7 5 -
F R E-13(18)-15-28-BEi%
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N-2-(1-HR1E 3E) 7, 35)-3p-F 355 14
RbE-13(18)-45-28-BhfiE
A-69
N-(2-(4-" ki 35 2, 3%)-3B-$2 4 5%
BUR £2-13(18)-15-28-Fkf%
A-70
N-(2-(1-PU kg 5) 2, 25)-3B-#2 -
F B EE-13(18)-1-28-BE I
A-71
N-Q2-(1-WRHEFE) 2, 3%)-3B- 27 5
RbE-13(18)-45-28-Bh i
A-72
N-(2-(4-H1 - 1-WRGEE) 2, 3E) 3B
K LE-13(18)-H5-28-BEik
A-73
N-(2-(1,1- Z 8 ARBAR e ik 2k ) 2.5 )
3B-FR 2k SR Rt 13(18)-H5-28-Bk
A-74
f&
N-Q2-(1,1- Z /AR A S L) 2,
e F£)-N- £ 3p- B EE - R b
) -13(18)-#%-28-Bif&
N-(2-(N,N- 8 7, 3 H H 7, 5%)-3B-
FEIE-SF BURKE-13(18)-J75-28- B
A-76
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N-(3-( = I B U 25 T 4k )-3B- 4 4 -
B LE-13(18)-1-28- B

A-77
N-(3-(4-M b 38 R )-3 B-F. 3 -5
BUR £2-13(18)-15-28-Fkf%

A-78
N-(3-(4-F £ -1-IRER)F ) 3p-#
FE-F B L-13(18)-15-28- BRI

A-79
N-(3-(1-PU ks J5E) TR 2% )-3B- 74 2k -
Bk -13(18)-4%-28-BE %

A-80
N-G3-(1,1- ZHARHAR D Ik 2 ) I £5)
3p-F k- Fr Rt 13(18)-#6-28-Bk

A-81
fi%
N-(3-(1-WR 25 )T 2£)-3p- Fe - 77 48
RbE-13(18)-45-28-Bh i

A-82
N-Q2-(Z. BE & ) 2 58)-3B- 4 25 -5
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