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%ﬁgi— ARy

— HF AT LB
— AP AR QAR X(IX)

I & 2R F by % % & 48 E & (Streptomyces lavendulae)s- % #94
AMERNELEEZ A B&C, GHRH, UASY. —FhBELR

AT 455223k (Japenese Kokai) JP-A2 59 /225189 #= 60/084288 /x%n &

FBaf £ A WRESTE AR B (cyanoquinonamine), FH4F

10 £Y,. Yd. Ad R Yd, e ERERF A SANLRRATZE

BAEMORTE., H—ANEMETFH C25 Ly RM4EEHRE S —4

METFH C- 4 ARGELEE Yoo Y —RARELEEHEER
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ey 11 R, #EBZENLEG—FHHK AH ARRE]), @i

5 MBI R EM B R LCHERTHELE L AR;, 7 21-BLHUL-
25-— 5 -BUEEAES-—SEEEEB). FAMHELEEA
4% A Nocardia s A 3L A RELEF B, F#—FZ25BHTH
Bty — AN B ERAERSLEH AH' Ac. Al TAYFHENBLE
% AH, #= AH, # 25-0-LBR Bs 4. EALF 4175,

10 EHEEEZHYT BB XX R4, LRI

£ 10
FBELERDNE L RS HE N

R
a4 A H -C(CH;)=CH-CH;
RESEE B H -C(CH3)=CH-CH,
REHRE#x C 0 -C(CH3)=CH-CH;
RG4S EE D OC,H; o o) -C(CH3)=CH-CH,
REREX E H H OH -C(CH;)=CH-CH;
RESEER F OCH; H OH -C(CH3)=CH-CH;
HERER OCH; H

H -CH;
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EAMB ) IR FE., Rin, F@i Lk Palau R ENARR HHS B

HAT e AR RS M AESE X EA F 69 'THNMR 448,

BT A

FEORERYXEFLELTORERMAR. XL RFHIHY
i, WAMARZHNERELXAZD W IMMF—REZLEX

6 SR FAR R,

AR B B 2RI 04 4 4 /& (Xestospongia) ) — i R Ft

ERBEREE.

AATRHEBRIGIXDY IR H o fah L BTy
NBEHELEEDMFFURAGE E AR B (Myxococcus xanthus)- %

&L EE Mx-1 = Mx-2, L& I,

(.10
II & 164

ot R
HE9E% » 0 o) H 0 0
HFuaZ¥ 7 o) o CN O o
FaFE Mx1 H OCH; OH H CH;
FEuaFEF+ Mx2 H OCH; H H CH;

RZSc
CH;
CH;
NH,
NH;
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MIE Tt 3 AR BB ) (pseudomonas fluorescens) ¥ B WAt -
EFHELEFAFRBFPAALY MIMHE, ZEXXDYREFHWE
FENBRIL A5 Ao vd SR T LMK,

5 AP RO ESUFEF AP H-HEASLE X B ¥ #4-0H,
WRRREED S BEELEER, CAHANEAARIVEER
#PRE— bty . R(XIUMLA4 oy SR 2R Fn— AN BrM B8 T (phenolic
oxygens) L&y LEFBRBE 4R M A, B FEWEENEN, ELIYH
TABLFEE A—/ATH,
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BRAT X 3k B4 ib ot B A 4o F X(XIV) S P 7 69 23R (A) £(E)
AR F

5 i Ef— Ao F IR AR E REMIK, mEFI
WAk, HARESLEEF, AR AFRE HBRMIR, £k
WM, RBFDRZWEIR, @Ik CELERK,

£ PR
10 AL PRBEA (A ZEAS LA R GHEY. 4572, ]
AT g WO 9812198 7 #4ik # W B4R F] &89 FTL S A BT AH KK
A 43R4 T R R LA, ERE—AFE, AMEER
{142 2000 2= 11 A 23 B 2AH 65 R FA R ik B ATEH ey WO
0069862, AWwiFEKiz PCT Wiyt eA, FELKMBLIIAZF
15 HPAFOmARBRERAA BT HARREESLELLTF,
WO 0069862 N T4 & H A LS QIEHEHE 743, UK
¥ K104 .35 phthaliscidin # R B %42 . KL AR, ET4#A WO
0069862 &4 ¥ IA 4k vd $] &t —F ey i E L.

20 ity EHTE
BMER, REPGWASMER FIMEITRIE, Hoh .
M. Bk, BRAREEBETNH,
B b, RZARBEFEITRLSDY, HFHZETEHBEY
Aé%f&,Wfé@%%%iﬁwﬁwzﬁﬁﬁiﬁii%ﬁ%
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SH, REHAEEY.
AEPLGBRAMER, IR o hEF RS RL A
8y —F X E Fr LS B &5 k.
R AW KB LIEEMER(A F A RE. BAERF)
5 RBR(ERF), BFARILA)EEENES, XK. HFXEH
Shebsh, FHEATASH Lty R G TR LB S
RS HIRELT. AFMINL TR, KRB YTHEEZXRE.
AL ARG RB WAL B TURAETET 75 ik, it
BRirE. OIRGIA . BAERFRBRAIR . RAVREER Hrizeta % % 24
10 DB, BARE2 E 1200, RAKL2E 6. EERIFZITRMAE
BB ALTFI6 77 6948 0T IR S iz RAFAIREH). RAeREE, HET
RERIA 12 224 PR EZEZKIE., METALEEZ L8, 4
%o 2-4 BB HAT, SR AR 146 2h R 4844 T vAB AL S AR
X A%3R (nanosphere) L. WAZEBHF R EMAF AL T X B,
15 ERES-HF EFHREERGHNE . ERAG S &, FRG4E
B RN RAETONEREN. FEEeES, KE. K
AR, R, H R, mEARS. BRASABHERL.
BN R R EREMETAE R, TAERKALHE
TC B AR L AT R A B M AT,
20 AR FotB oW T ih b e B Y& F) AR B S04
9. FAHWTARY B —BEME3s, KA ST Y
RAAVZAANR) BT B R AR T 1) 825, Frad B e shdh e 45 b 5h A 4%
PRIRE, ANEMELTY et
a) BERAALLSRMERGEY, IR EE@IT RRNH
25 Hi, EMOETRTAEESRBY(GI oL, a8
(paclitaxel). % #4# $)(Taxotere). % &% 4585(docetaxel). RG34
# (podophylotoxins) X K & 76 £ M a(K A KAEIK);
b) FRMB Y 5S-FAER. FERE. T HbE. 2%
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Kty ek S 4T F RS
c) SRALH]E de RI(H) do SRBEBL I X S SR BEBL AR );
d) ¥ DNA ¢ 2541k 4o B 3R E % X (antracycline) 25 49 F] &
#. 3 ZE. £FE % (pharmorubicin) R & F b £ ;
e) ¥er) 3t EEE B Yk deiR I
f) BMERFEELAHRBE RN E e F . TR A (1
BHGBAREY) PR E. RAE. FREK. XEHK.
ENSER TR S0
g) ¥t mIeT 9155 35 64 2 dh LI RIRAT A P B do bk
# iT (herceptin);
h) SREACE Wil 4a4%)F (44, 2K 4h(carbonplatin), 27V A)
44. 4h 7R % (paraplatin)) 2k, I A4 & Wi (nitrosoureas) ;
i) AEY IR Wik A E 2B E GBI
) ARG AR HY;
k) ARG ST
D) BERRG A W E LAY, 4552 didemnins 4o
aplidine;
m) XEBEEMY, A REREL;
n) RWAHY. A ZBERL,
0) ALY, A ZMERL,
p) FEMMRAPFH], 4o L-carnitine 3 74K (precursor) E A4 .
ALY R EREPGEMELT Tk TRk, BATE
AW B &6 7T B R AW T B IR,
EALRAG—A7 &, BAVEA 2 RRSP A4 2.3, 5. 8-0H-2,
A= 14 £ 21, A odp et T HA4E S 0069862 27 #4 PCT # 3%
H—RAKSROFHRLERE GB E A RiF P AMR, EHXAFTE,
AEACIERBER A, EMNEZEH KRG GB 45| P+
41t fe C-1. C-5. C-7. C-8 & C-18 L#y—A R ZABRKL R
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Fl.
AL B et G C-18 {238 H £ A NS4, st
ALK b 36 C-1 2B A = BB F AT H| J i X
P AL T RARARLNLAY, R, RMNRAEX BRER
5 240 WO 0018233 % 19 K E —4TFF R by 7E HALEH.
E—ANF &, AZAGENDER LA X (XVIa)

10
BATHEMY, BrRirAH LB AT A AN ZE R R LBELR
4R % Tk 4 MR TFHBELLR,

H
R'ZERRP SMTAENRETFTHL, FRARPIRITEGELT T A,
15 R*Z-H:

R’ Z-H #-0H;
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R7 2 -OCH, Z R®Z-OH % R #= R® —#& 7 s 3k H-O-CH,-O-;
R“ % R 42 H $4—AZ-H & % —/A-%-0H. -OCH, -
OCH,CH,, & R"“# R“* —kHKEALH; A
RY &-H &-0OH;
5 R?' 2-H. -OH %-CN.
EAZRE, —KEE4 "4 6,3 phthalascidin F £ A 8 X,
XX):

10 AP RZEATTE; RRNGEAEME,; AR RALRAZL.
%+ phthalascidin,
RIZGAE-_FTHREERAZTE, RRECUHBEL AR'ZRL. AT
R' 4o B €46 2 A S-N-BAR KA T F R A R H40IRR B F
A, mstF ROt Ait—F a4 C-C B, AR C-Collnk.
15 EXAZRY, —REEG T RAARFLY e 4K 11 F LA
| i X (XXID):

OCH;,

£ 4, Prot' #e Pro? Z B AP L, RkARE WKL, F 04
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411 %, LA Prot! LFRLFTHE, M Pro? R THEA KL T
A,
BRATABEQIE, TlF B AL AR 6 R Fo B 84
b, ARABIR A, FFEALAH 8,4 X, (XXTIa) 3 X (XXIIb)#
5 i, Frigk X (XXa):

10 B,
R' Z-CH,NH, #-CH,0H, # &b B4R 47 69 RATAE 6T XA &
R*&-H;

RER-OH, s Rtk ) HRH ) KT E 0T X;

R #= R #2-H R—N2-H " 5 —ANZ-0H, 42k H ek
15 PHRITANH K. -OCH, X-OCHCH,, % R'H R'*®—& K5

AR H;

R 2.H. -CH, &-CH,CH,-;
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RYZ-H. -OH Rt KA R P HRITENHHX; AR
R'® 2 -OH &b A H 69447 9 SATE 4 X..
E—ANRAEZEF, i Z) R R, R R™, REKZRE+F
AR RRP G RITEGAHA,
5 BEARZPG—AEATY, KHAR FTER-TE KA FaRmAR
KA/ R HAEE RE AR T RAFARL,
#ik R' Z-CHNH, -CH,OH, ALk R 69 RAT4A 8
# XA B R Z-H;
ﬁ‘li R14a7—Fu R14b %Jjb’Ho
10 #i% R % -CH,,
— R T E AR LIERMN AT A A 25 69T Xes-4:

A, ket E EAIHGEX, £+ ArdL A MOM
15 WIE—HE AR LA IRR, P/ REFAN REGE— LR £ AR
A
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SRR 8 W AR LI R AN R A At 17, 43 £ 45 891

S AL N-BRASTEMTAR 5 49 A dh 45 FIFFRAL P ) T
2. AEMBR OIEMEGRLELA, M 21-FBRNEWERZA
Ry Qi ERME R F RSP,
W AT MR R R, Tl dei KK B KL A 6
FH— Rk 08 XXX A4

10
HF R ot a8 X(XVIIb) 2 XA 44T 4 6 F 5 & 4R AR
(moderate bulk)éy £ T ¥ A ;
R’ 4 56, 37 X (XVIIb) R SUHF AR AT 4 69800 & R R e 2 4
15 R Jo b 77 P & X -4k -CH;-; &

R¥ % #2 4 KA.
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RUEFARAKEARANFE s ) f hEE. ZE R FKET
fel. #£A4 R' 2L M-CH,-NH,-CO-R?, A% RE4ok X Fra Lotk
REAREDS T ANRF, Z4hED T 15 K 10 AMRFHEMEK
B BF LARIGER A A NMRTFHERE, ARENHZBERT

5 EARARAB e, 1L22-FKTEY2ANARTHEKE), FEMEYSF
10, 15 3 20 MR F A RMERS TIARBK., H52, FrRsize
TELR KT QAR LER S KEK ek R-CO-£ B % jq 4414 2] -F
7.

E—AEAY, BMNRER EAKRLR, HINLEALLR.

10 BAAXEAT, REP R EL5] 444K P 84 Lak Proc. Natl,
Acad. Sci. USA, 96, 3496-3501, 1999 w 44k 44404 . &AMk 3
RUGEE QAR LHRA 1 FHF 7648 S BURE CHR,, 4525t
F R, 9% H A, B. CAD,

R kit TBLE.

15 AR LA E T, AH R ZAENH A H LB, #lde
A A oy A B -CH,NH, #+-CH,-NH-aa 4 i #9 N-BtA ST %, kit
AWTARKL N-BE R N-RBAANT A Y, ARt t L E Tl LA
K-CO-R*, A R I ARAT RSB BRI R AT, 0
B AR Q5 TR L-R D-R e R ABLA. HEARML. RAER

20 A RABA. MEABRL. 2854, S ABEELL. HEABAL.
MEBA. RMEABE. FEABL. BABL. HMEABL. T
ABA. RAABA. MABL. 2E8RL. KEABL, FHERE
ABtA. EABE. BREABL. SABL, URLTHALBELL
. X RABBA R AR AR EHTA AR B Bk,

25 E—AEHT, REAARTANLETTL, HEWZEER
FTRAMTENRLAZFTA,

AZ R B 3o fe BA15] 458K F 6 WO 0018233 ¥ & 3L
QIR B A REBAREILE Y, Bk, R4iE, AKX HLE
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Hf e BRARE T A ER b T gy 5L Fit 4 H. OH. OR’. SH.
SR’. SOR’. SO,R’. NO, . NH, . NHR’. N(R’),. NHC(O)R’. CN,
B&. =0. C-Coln k. BRARKRIFRARY TR, BRAKIFRALFIT
A BB RIE B 52 555K

AHHARAFHRSAH H OH. NO,. NH, . SH. CN. g%. =0.
C(=0)H. C(=0)CH,. CO,H. CO,CH,. C-Coit. XK. ¥AR %
FH.

ERLZRGEHTEEHEFRARAECHEF. Cl. Brfl,
AR 1 24 R2ARETF, 848k 1 24 8AKET, kit ]
FHONBET, Rkl 2. 3RAANBRETF. ERALPIAY
¥, FA. CEARPRACERARAZRARLGRA, BRTER
HKOEEVZANTBET, 2RRFHBEIIL, SIPTA 6RiER
ERBRRGFERRGAR, FRBETUAR HERER L4,

AL RA Y F Rk 6 s R A R A B A — A K % MR
HE2EHDRARRT, BRLE2EZHEARERT, Ethit2E4
6 NRRTF, HERRLHEREA 1. 2. 3RANERTF. RE—#&
FRA AR XA ERAR, {asbi AT B A itk
ARG A TR G AH.

ALY F R REA OIERA —ANREANERA ] £
Y2 ABRRTHAR, Bhie 1l 2L 8N EKRF, EHL1 E246
NERF, Bt 1. 2. 3RAANBEEF.

AL ANAM F R A A R A EA — AR s s & 1
EHDLARRT, BHhE 1 Z48ANMHERT, EHhik1 246 5k
BT, #FARm A ARA 1. 2. 34 AMERT.

ERLRASH T, RiEEAPHEBRECEEF—ARZ AN
ERSO)ER 1 24 12 ANBRTFHAHA, kit 1 24 8N R T,
Fhit 1 Z24 6 ARET. HARLEEA 1. 2. 3RANMKETH
AT EERLL.
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ERERAASH T, Kkt i iR aElAg -/ RS
MBSO R 1 24 D ARETHAR, Bkt 1 24 8 A KR
T, B 1 2L 6AHKET. HFAKKER 1. 2, 3K 4R
Tt i mmm ik,

AERAY F Rk o) RIS A AR @35 RH — AR E MR
A FELEF/SRELE 1 EY RABRETFHLA, it 124
BANBERTH, ikl EH6AHRT, HAMLL. 2. 3R4A
BT, —HAr RAFREL A REIRY E HKL.

AERUSH T LEY EFROE—N. BAXEZANRAN. O
K SHRRT, Hf@iEH|ded & K (coumarinyl) .45 8-F 2 . ok
#(quinolinyl) &,45 8-k i, wboz i, R L. oA, kb, W
k. R e MEek R sk R Rt Rfervh A R
FoE K, REPIAY T oEH LT AR QL —/A. AR
EANBAN. O SHERT, aiimarkdit. warmi.
e B A A AR,

AL PA YT A IR T AR QIR IR S Ko,
Z % RO T /XA TR, BANERKRFZALSE |
E3INDTHRAAIRE 6 245 I8 NRBR BT, 4 R4R LGB IR
FEEAOFERE, MEREOERRGFRL, #He 2-BREL. 3-
BARRA. 23-BURFA. 2,5-BARFA. 2,3,5- AR EA 2,4,5-5
REL, LT ANRINAFLNBRER H R E. AL A
AL B A. BBt RBARENARANREFEARAGRL,
e 1-REA2- AR RN BRRA, FARER,

ERLRGIEH T, TR TR AR Tl —
ANRE AT VAR A 6945 E By — AR % A8 25 ) B 69 48 789 30
5, Pk ey g A H 635, flde, Hdefl. R. BABYHE; £
A B3 AR BRA, BRBAef. R, £EH R4 £
A A, BRA, 4B A Cl-6 BRBA wBEAY, KBLAL,
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AHF1EZHY RAFERTFRI EZHANBRRTRE®RE 1 £ 3AMRE
TR, CHEEA NS NREFRE 2 ZH 12 MREBTFHR2
EY 6 NEBRTHEHREERL, OREAF - ANRENAERMRA ]
EH RABRTR]EY 6 MRRTHREL; FRAWEEL;
OIEEA —NRENHBER 1 24 RAERTFR] E24 6 AR
FHRSGRAL,; CHEEA - NRENMLAEBEER | 24 12 A8
RFR1EZL 6 ANRBRTHIER AT HEBL; QLA -/
BABRBARE ] 24 2 ANEBTR ] 2L 6 MR TFHHRH4GHA
BA; wBAEAARBAMANRFARAIZY RABERTFR] EH6 AN
RRFTEAGRESL; BA 6 ANAREMKAORIRFL, HHEX
A(Flde, R ABKRGIAABRARYKELNRS); Bt deF L,
FAEFE, HRETX:

ik RE PGP E—ANREANTREL:

R, Z-OR, £+ REZH. Bt&, #3R2TBE. BA-CO-(RA SR
ZTREY20ANKRT, Bhik 1 24 2ABEF, B4R 2k 3,
5. T4 9 8 FHAKRT). KR -CO-B 4% 7 2 42 B ik 4k
TARTEB LG IR S Tk 6 MR T, REHE
AR, #HAHRTFTEATE, AAR £4i%2 OH,

R, Z ¥ £k,

R; ZFA.
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R, Z&.

Ry FARA, HHATFE.

R, 2 -CN 2-OH.

X, Z-NHR’. -NH-aa-R’&-OR’, H ¥ aa RAELRY ) RARBE,
FHARREER. RARKK. FHAR. MABR. Sa8K. HA8R.
EEMILMEAR, X, #HAETRGLRQHENR), NR)-as-
R’&-N-(aa-R’),, fiF—# F-aa-R'&GHEALT, FFERBFERKLRR
HERA L, ARTRABMNIFGERAL. RALH mEA-CO-(
EARE TR ANBET, Hlegk$ T 17, 19 X 21 AMRETFHF
RILA KL FIBEE B TR BB T AR T REHl4= 1 2 6
EBARE B BB T), 4512 n HHlde 1,2, 4,12 & 16 4 CH;-(CH,)
~CO- &Mk, 472 AL; fRIKA-CO-, 45~ CF,-CO-;
HIR AT I-CO-, HLEATRMEEFHBARTEFI RS T
6 ABRTF A, #5120 Hlde 1 K 2 493K EA-(CH,) ,-CO-;
(RS A-0-CO-, HARZRRTCEARAZL; FRA-CO-KF&H
H-CO-, HARRE-FR/TH/THRA-CO-, AFFEATUIE=
AT AR AEBEA F AR, R L FE-CO-, EFRARES
IS e 2-FRBEBE T —H F 9T, BHA-CO-HR5 e
BEA, FRBRARNAERARE-CO-, LEZERARBBL, HIN2ARE
R, RARRKR. FHEAKR. MEAK. HEAR. HAH%. a8 E
RRBEBR, REFLITEY, 40 Boc-XAEAE. 4EE. HAB.
HERBRECEAR, AF R CAREHE. AL TBALRHEAE.
ZRASUBARBBRBELAMIK, RZTBA- N —RBLE-= A TBE
A, HA e Coz-Val-R—E#% EHT4A § F B EBEH LA 8 X Prot™™-
S-CH,-C(=NOProt°")-CO-5, Prot*-S-CH=C (-OProt®®)-CO-#4: #, i
¥ Prot™ fu Prot™ 2 sz A ARy L H, HA AL T Prot™ 2

Fm Z Prot™ s F 5 —X & F & A fst FH XA MOM; S AT

Htdo e % Boc % PHNR’CS #8% S# 4  604R 47 2 ) . iX 2 Kl
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&9 2 B VT oA Je 2 ABLIA F 5 9148 7R 64 AR AR,
R, #z Rg £-O-CH,-O-% R, £=0 # R, & OMe, #5|2 R,#= R, 2-O-
CH,-O-,
Ry Z F .
X, #-OR”, £ F R LitH H;, #E-CO-, #3528, #Hhis
AR, #HEX-O0-CO-, 3 2%A%E-0-CO-; HARIL-CO-,
HARZATEBAXRTERLR -RCABARE L AALE
A,

A ER R XH YY), LF:
R, Z-OR, £ RZHRKTBHA. ®wHE-CO-, 4312 n-%£-CO-,
AR FE455| 2 R, A OH,
R, Z ¥ £,
Ry 2 F A,
R, ZA.
R, FA&.
Ry Z-CN 3.-OH.
X\ &-NHR’, £+ RRdssiFh, #3%RL, BA-CO-RLAS
1 £ 6 MERT, 45712 CH;+(CH,),-CO-, ¥ n A4l 126, £
AR A 1 E4); IEEAEA-CO-, #5012 n A4 1 K2 493K
CA-(CH,),-CO-; FhA-CO-RFBHHA-CO-, #A LKL TAH
A RUBABARTEASA, 45 K-CO-455) £ CH,-CH=CH-CO-;
FABBA, 452 Cbz-Val-; 1LhERAK 84251 -CO-, 452 2-
AT A
R X, Z-NH-2a-R’, £ aa R REAB. FAEE. EABRIGA™K;
R’ ZREBRARFIA-CO-, #HAREXCEBARFARL; %
A-CO-(1 £ 6 MR Ty, 452 CH-(CH,),-CO-, ¥ n %
Blam 1 £ 6, E473kn % 1. 2K 4; 4% %-CO-, 452 CH,-
CH=CH-CO-; XA®RF K, #5524k Boc F#95E4-CO-;
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KX, R-OR, £ R4k ZRE-CO-(BE b 1 £ 6 ANMBRT, 4
2 nAH4e 1 £ 68 CH-(CH,) -CO-, BEHA b H2;, FHhi
-CO-x F A4 K -CO-, HAARTEAHER, RATHFARLAS =
AT RAHBR,
5 R, #= Ry Z-0-CH,-O-,
Ry 2 F A,
X,%-0OR”, £F R”Z H; TBA, HRALEL, AFTAHLSSL
AAAEE; ARREHAEZH, TBAIEARAEHL,
AXRARFARB G KATERBITE H RESLHE B t41Le
10 M 17, 25, 43 B AS #\1 B EAUTAXLEM 1. 15 I 693749 %
A, W25 S TEEEAF 6124292 F AR 4%
¥ 4K 3,

()] I am
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EPR. X,. RiFRHF:L A FTREXHEER:

R’ X2 R Rs
H OH OH CN
CH,CH=CH, OAc OAc OH
COCH,CH; OCH,CH=CH, | OMOM

COCH,CH,CHj3 OCOOCHQCH=CH2 OCOCH,C¢H 1)
CO(CH2)(CH; OCOCF;  OCOCH;CH,C¢H,
CO(CH,)12CH3 OCOCH.C] OCOCH,CH,CH;

CO(CH,),6CH3; OCOCH:CH,Cl OCO(CH;)4sCH3
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COCH,CeHyy OCOCF,CF,CF; OCO(CH,)sCH;
COCHyCHaCHys " OCO(CH,)¢CH;
COOCH,CCl; |
COCH;Ph

COCH,CH,Ph

COCH=CHCHj

COCH=CHPh

COCH=CHASCF;

COCH(CH3)NHCOCH,CH,Ph

CO~(S)-CH(CH;3)NHCOCF;

CO-(R)-CH(CH3)NHCOCF;

CO-(S)-CH(NHCbz)CH(CH;):

Boc |

CSNHPh

AERXVI)RXVIb)F, RIAVARLTTE, AT FLK
RIER'BALAAAVIR(). SEBBLT TLOIITE ) HEE
#) X-CH,-NH-CO-CHCH,-NH, #4 £ Hl, WA B R A BFT4 8 Hb
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AR, #52DALEYHAR. HAR. BAKR. AR,
AAAHK. BEM. €28, TRARK. FHEAM. RLEAHK. X
B ABEBRFZMAR., mAH R i@ X #H-CH,-NH-aa, ¥ aa
RFBAFARAR,

A RN, £ B EBtAL, Bflde N-BRESTA ST
F)-CH,-NH, #=-CH,-NH-aa % &,. A& BtH74 4T A2 2 N-BL 2k &
N-FAR B AT YA B IRBEE, G508, FTEBA T A b4 Bt
FEFBRE. DRFBA. MEAFHEILEHE, FRBETI
EAX-COR, XF R TURRELH, #Hlitit. HER. &5
AL FRBA. FAMEA. REMBA, XEHKL, Z\ﬁa&]{?ciz\;
m AR, R AR BARE. RER. F£. FEL.

A BTERA BEA RARXRKRELRK., £ B40H @#‘a#@’.{
REREE, #HldoFARBRSHE, HHRFARBMEE., FER WK
A REARZELLAATEA 1 26K R2AEERTFATUELZN
6. TR RIKRE ., FRERA AR BEEAREL, &xi
A TARFTHF G RHS AWM RL RO URIESLA 4 5 8

NRRTF, ERBEEA SKROAKRFEANARENLY K. A

SRR T.

FAEFE, ARG RAACIEEL. SREL. BELARL.
AR EREA. FABRA, @4&;;@;;1\%}332%5\ %:.\ B 4K
Bk, FARA. SRERRLBR. #Hlde, R*-CO-TIAZ THEL.
ZRATBAE. 222-ZRCAEHA. FABREE. RX3-(ZATL)
AEBEEA. LHRTEEL. XBL. RAAHBREL. THE
A 3-RAkBt(propyony ) A . AHBEL. 4-FAAEBRE L.
AEARNEBEE, IRXTHBREL, XEAEBL. HABL.
RARBE. RABE. MASL. SR5L. SEBEBL. H
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A8k, MEBE. BRABRE. ATABL. FRABL. HAB
£, FHAEABRL. XBOABEL. MEBRL. LABL. FEABL.
TR BEABA. ERBE. BABRA. SABEA, URLEETF
YR EABRBALE, THRXR_BERERLC B, LT
5 Ry AR T TLEEH T,

£ F-CO-R* 474 A RABAR OLIERLHNAWTIA G T AB
EATAEY ., B3E 64 N-BLAALEH) QLIE 7T AR R T A, N-BREAT A M 6
—RRE.

AE R —ANEE7G BARBRL T XE4:

OMe

10

£
R';Z-CH,-N(R®), %-CH,-OR®, # ¥ R* & H; }x%-CO-; g AK A #-CO-;
T AL -CO-; FRIELA-0-CO-; FHA-CO-; FatE-CO-;
HFK-CO-; #HA-CO-; A, RARBRL, XRIL;

15 R’Z-OR”, #£¥ R”Z H; #&-CO-; FAHK-CO-; HARME-CO-5K
BRI
R"®Z-OR, £# RZH; k#&-CO-; LA A-CO-; Ry A,
R? ;2 -CN #.-OH,

67



01812746.0 o P ZE30/263m

s KA SR b LA T K

A9 R R, REBFRY e AAFE X,
5 EARAL R eGR4 ¥, R Tl £-CH-NHR®,
R* 7T VA& -22-R°* £ F aa 2 HABRBEAR RO REFTE N, ATk
RABRBALRA - RSN RPAH#—FRA,
Ai#t—FHikegisdd P, R E-CH,-NH-aa-R®, A+ aa £ £
ABMAR ZH Ry FaHEE-CO-; gRKLE-CO-; KE-CO-;
10 FrA-CO-; RAABMBLA, Eik{b oM Q3 E4, L+
R' #-CH,-NH-aa-R®, # ¥ aa 2 HAME R°Z 4. Boc., PhNHCS-,
CF,CO-. PhNAcCS-. = f MAtBtit. AiBE. CF,CO-. THEAE.
3-%. 7% Bt A (chloroproprionoyl). £t A 4Bt (hydrocin namoyl). &
Beik. K TBbik. Cbz-val R LEt#k; -CH,-aa-R° £ W aa Z HRABRAE
15 R° % Cbz & Boc; -CH,-aa-R° £ F aa & X &£ & Z R 2Z Boc; -CH,-
aa-R° H F aa R H A A R* £ Boc; -CH,-aa-RPE F aa ZHRER
R’ & Boc; #-CH,-aa-R° ¥ aa 2 &£ 8 % R°Z Boc.
R!'#TvA & -CH,-NR*aa-R°, £ % aa Z KL B A R ZHKL-CO-Fo
R® 2 { AR -CO-, X akfvbdy OLiEiXH 81 o4, £+ R' £-CH,-
20 NR*aa-R°, £+ aa R LBLEA REAE, RPZCBAKRTEL, R
& CF,-CO-.
R':TiAR-CH,-NHR®, £ R*Z&. Ry L, wE-CO-; &%
A-CO-; FaMHAK-CO-; Fii-CO-; £F£-CO-; I -CO-;
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REHA, EEAO M G484, £ R 2-CH,NHR®,
EF R ZSA. Troc. THLA; FABRA. XBLE. AMRL. S
NARBRA. XA TBE,. HBE. A EmL. BASELEL. TBtL.
Camit. SARMBA. KTATRE. RTARBAIS AL,

RITTAR-CH-OR', £9 R ZE; RFWEMEAR; X Prot™-
S-CH,-C(NHProt™)-CO-#4 ¥ Bt R B 4T A 4, S Prot o Prot™ 2
A EEGHRP AR, RIFL; BE-CO-; ZHA-CO-; 2
£ 4% #-CO-;

A Prot*-S-CH,-C(=NOProt°®)-CO-#4 3 Bt £ BR 47 4 4 , 2 % Prots®
Fa Prot™ R sifz K e s L9 R PR H; KX Prot-S-CH=C(-
OProt®™)-CO-# ¥ BLEBAT A4, 2 Prot™ f= Prot®! 2 iz £ A iz
AR IRE, Ko 46 H 0944, £+ R 2-CH,-OR?,
HEPd R EZE: S-Fm-O-TBDMS- k584 R, ProtSH-S-CHz-
C(NHProt"™)-CO-#9 - Bt R Bi#7 £ 49, ¥ Prot™ 2 Fm #= Prot®f 2
Troc; TBDPS; THtA; Z A FAMABE, WAL, SLAH
#; X Prot™™-S-CH,-C (=NOProt®®)-CO-#4 ¥ Bt B #7 4 4, £ % Prot™™
A& Fm #= Prot®" 2 W R &4 & X Prot**-S-CH=C(-OProt°®)-CO-#4 ¥ t.
RBFTAEY, EF Prot’! 2 Fm #= Prot®® 2 MOM.,

BRERBHEH T, ROEAH-OR", L+ ROZH, L95
AERFHBERTFHHEECO, 0-FRTEBEL-CO-; RARFL,

X e 69 e F , R E4-4-0R, % R £ H. $£-CO-;
SRS

—F AL AP R =4, 3R A S BAEHE 3T 5 49 X (XX)
KRXXDATF R LM F,

B FRE 5 —F R, LB R TEH4 X (XXM
& 44-CH,0-CO-CFu-CH,-S-Prot’, L% Prot® #= Fu A % 9 & L.,
ARERAT, RFERHTAHRAZFTLEL, ARSEAREER
RiFey, EF R ZRAL.
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#ik R1Fa RM0 3h &, ik R b &, O-Bhabis 4 b &g fg
¢ O-BEATEY, HAR 1 EANBRTFHBATAY, URRR
WA A 54589 O-TEREATA S,

SENBAALANRP AR, it BELE

A FREALA. REAREARE, REATAELREARL.

sx*?*

e  FEARA. EERARE. fARE. EAK
A, Feek. RFBA. AL, HBE. KA.
Ik REAFRA. AMAFEL. gRFRA. BLAELRE
FhA. RAREBASRE. RATARAGRE L1bE, BF
SOARBRBRES . MEAAKRREE . bk T BB St 2k o B B
%Eﬁ‘ﬁ FHAQRAKBLES . SRR BB, FHAEL
TEEE. HAERBA. AL, FRABE . Fr kB
BHAbEE . SR AT A S AT A 49 R o 64 2 H B,
HTRGGENRP R CHAALTHE, BEALORPLAR,
Flaekeih. Fk. BAXIRFRA. IAKL. BATEEL
bk, SR, ARA. mEASRA. RRARL. ALEE
A BEARA. MAFAHRIREL. ZHRBEALBELEL.
bR B SRR AR R . ZIRAMERL.
REE. AARTA. BE AR BEL-XAR-JELTERL
FIA. RTABA, BACAL TEE, UARSEHL. A&
B, FAMRBA . AHHE . RINARE. XEBA. A
BoA. EARFBRA. AAFEA, RAWBE, UBRKEL. S
A TAERAREARE. REARLE. FLARLE. £30L. BE
A, A, MAFTA, FriA. REA-REL-TBL, A
HZ AR, XA TAME A FT3 A R b 44 2 F BRAX.,
REREPERAGHFF TRATL $;
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-OH A H #4943~

ES

£FA MOM
S FHE BOM
SFATRTA 'MEM
EFRFREREA)TATA SEM
FAA TR MTM
10 FRAFL PTM

22-—&-1,1-—8® T A
2-RTE
15 -2 %
w9 Stk A THP
1-Z& 4t A EE
KPBTF A
4-BETET A
20 FARTE
AP
bk R A
R
mroik
25 T H
FH
2,6-—FAFA
4-F fAF A MPM 2, PMB
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AR-FE IR
2,6-—8F &
34-—RFAE

(= FERPOBMAFR
4-F R AR AF R
O-BATFA

4-vteng TR

b f-xF FRA

9 f-4-rHn A
ZFRATARA
RTAZFRF A
RTEAZRATamAt
EFRATRRA

B

¥ BR o5 A B

LR 5 AN B

86 R BR O A B

B RBR 35 A B

KT BRF B

9- FHR BR 5 2 B

R 5 I T A B

PRER 1-2 R b A B
FRBEAR T H B

4- T 35 T mR B 2 F 2 ot B B
2,4- = 1 3K X.-3- 2B B B
2,2,2-= R T H BB 1 By
% AR T B R B
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KBRS R B

LY P2 L

—FREBE Dmp-OAr

WAL Mpt-OAr
5 Bl 95 H - 38 Dpt-Oar

¥ AR BR o5 AN B

F R AR 5 BB

2-F B A AR B 5 AL B

10 -NH, # H #94% 47
£ T B B8 %E
TR
zk
O-FEA TR Fmoc
15 9-2-HMR) G AT A
9-2,7-—#R)HEAF R
17-w9 X H[a,c,gi]FH AL F A Tbfmoc
2-R-3-HAFTHA Climoc
FH(]H-3-AFH Bimoc
20 2,7- =T £[9-(10,10-= £4X-10,10,10,10-
v9 ARG ek )] F A DBD-Tmoc
222-Z8TE . Troc
-= A FARATE Teoc
22Kk hZ
25 1-(1-& R EE)-1-F R T K Adpoc
28Tk

LI-—F£2-8.CE
131":?;.3&-2-})% ZJ%
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1,1-=F X£-22- =38 K DB-t-BOC
1,LI-—9¥4£-222-Z 8.4k TCBOC
1-F 38-1-(4-BR A ) TR Bpoc
1-(3,5- =R TAXK)-1-1-FRLE t-Burmeoc

5 2-(2-Fn 4w ) T Pyoc

22-R(4-FEE KT H Bnpeoc
n-Q2-# KBEA)-1,1- = F AT A
2-[2-FE A F L) = AAXK]-1-RT A NpSSPeoc
2-nn-—R A TR A

10 T A BOC
-2 Rk 1-Adoc
2-2 R bk 2-Adoc
8Y: 33 Voc
ESE S Aloc 3, Alloc

15 1-FREERL Ipaoc
AR Coc
4-FEE AR Noc
3-(37-wbe AR ) A -2-H 2 Paloc
8-k A

20 n-#2 A okee
R B
TE Cbz 3, Z
5-F RATFA Moz
sF-REAR R A PNZ

25 - F A
P P
24-ZHF £
4-F 3k AR F A Msz
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O-BEA TR

—RAFTE

kA -(10)-3 4
n’-%f-F R RBARARA
n’- R AR AR A

[ S

T B

.S

R CBLE

ZRTBRE

FIETBLAE

3-F A AL

JR-4-H B

P B

-k B T Bt

RV BRI

- AR T Bk

n-F AR — F & fiie

n-v9 f R4 = FEL T i

4-FH B -n- AR — F B IE e

n-— AR AX 3% 26 Bt I
n-2,3- =X ¥ & kBT i

n-2,5-= ¥ g etk ek

n-2,5-3 (=5 A A F Al B L)t g
n-1,1,4,4-v9 ¥ X — 5 {4 K Rtxhn b4
(disiliazacyclopentante adduct)
1,1,33-m ¥ 13- p 554
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4 2k 64 -NH 4R 3~ 2 F]
n-F A
n-#R T A

n-$p R A

n-2-Z F A F AR TERK])F A8

n-3-LEBLEAE AR
n-FUR F AR

n-(1-5 & 2 -4-75 3 -2- FAR-3-vthrkok-3- 2 ) e

n-2,4-= F FAF AR

2-R A&k R K
n-2,4- — R F KA R

n-"F A B

n-4-F AT H

n-2,4-= F FEF H e
n-2-5 A F A

(XA FTR)EL

n-R(4-F ALK L) T Ak

n-5- Z K FF R R A

n-Z R A TR

n-[(4-F EAF D) R AT AIRAL
n-9-F 3 3 £ & (flurenyl)

n- R AR T AR

n-2-vt72 ¥ AR n’- R4

n-1,1- = FER L T F 2 A

n-1¢ 5§ # f(benzylideneamine)
n-xt-F SR B A

n- R AR AR

n-(5,5-= % &£-3-BAK-1-3R TH M
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n-#¥ 2
n- 16 A4 3
—F BB (-phosphinamide) Dpp
= BB B ' Mpt
5 SRR BB Ppt
= AR AR By
2-FH RN T BB Nps
n-1-(2,2,2- = f-1,1- =K 1) T % T 2 5LA TDE
3-FH # -2-vike I AR B Npys
10 - R R AR B Ts
R
AL AN Ty i b KB B E RA K RIS 45, 43 Fo
25, MiZEMATRGBARL, H72E CS5F C-18 {2ty R A TH:
15 PR A NTT 64 B I d B A,
AR I A DIA Rk 7 ik i RS A2 o A Al
BARAH & EHIN4E,
#AE 1
Me Lo N-J-Me Ra AaNOy
24 ¢ T o
4 1Rg = CN) I Re = OH)
20
XRAL 1 F AT, WY 45 & KK A6 LA
F R;=0OH, X,=OAc & R~=CN & OH)# % —# & HF £ £ 410
oL ‘
ERABALE, =P Ri@ith AcCN/H,0 b 8 AHBR4R LR,
25 F CN A H440h OH £ 7.
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VAT 343K dy a4 17 4651 &R L AE X I 6§ A eH(RtR
4):

RAZ 2

U (Rg = OH)

# (Rg = CN)

i AA2 2 P AR, KA TRIRATeAhibsdh 43535 —4F
EH A X I 644744 (3L + R=0H, X,=OAc & R=CN & OH). £
A ZBACF 2|40 L 69 BERE, FRiitl AcCN/HO ¥ g AEBRAR R AL,
% CN K H 45404 OH X H .
10 AT 4438 1084 17 2244 41 & ALK 6918 X 1T 6 FAe b SY (R
#2 4):
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#)&- A I 164 69 ik 7 ik & i b2t OH A H 69 8tibi§1b6-4h
25 $:4L A AR L R BRAT A 4, B A EBLARY, A ZBLE4E MOM
A HABRFFRN AL B, REHETE AcCCNH,O F 8 AEBR4E R AL,
¥ CN £ Hst4bh OH £ H, 33| X I 444 (2 + R=0H, X,=OAc
5 % R=CN % OH).
WA 17, SRR 4 FREG BT 4K 120, TAsl&A
A AeE X e I & et

e 12
//I$L17‘F1 4
. \L OMe
6 Oue 0
Oue "] " Me
MOM ™ o"\o "o o oJ\o .
OH Me L] Me
Me N-J-e CHCHCM;0C0C! ("™ TFA # 3 %ui &
N —— N
" F P & O\—O &N
o N N NH
NFo, NHBaz ot
o
© e
Me
\L 7 Me .
g N, 1 \
0 OMe 0 OMe
A - o Ne A Ho Me 9 “ (™
“1.) ° TMCS c)‘o _ra “? 0 - 0)\0
7 Me T N-J-Me 2 e, -~
L " o N R_ . o N .
NNH \_o 5:4 0 -0 1
OJYnncwun i MR WHR
ve 120 Bigsats
OMe
OMe Mo, ~
" Ve " " on
R Me. R RO Me NeleMe
ApNO, Ne-loMe
e ey —— . { »
N o\_ N
o B ° CN N

NHR

10
Yo it KAB|CAAZ 5) P H ik ey, TRAFIMIALALESH(E
FEFHA] 140 2 141 RESLEH E BQ)4I7F.
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wA2 S

Me

Me0

o WBERARFEHBRBY), ERANBHE L ARTAUR
5 Fl 897 X5 B A/ A, BELAT = A - HOAE R AL A HY
G-, 4FR A, ATIRALKE RA Ao/ SR BB LT A B AL E B A K, T
I F= IIT 9 4 BRAX K ) 9 R4l 2 -,
EHXGHTE, AEATR oA Y, FLB LB, Lk
BRIREEF SR SR T R K.
10 FFH, REBATE G RRR(WEFEH) A D aiAL 46 4 Rk
HERA L9 S EREAW K. HT A BAR £ ML
ME AT k. ATFERT R SERLBH KT TR
RAFEFRAERGERELE RS U LA REET ARG EH
ERHM Y BT REREEAREREENAY.
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I i (X V)3 T

o
R' Z Bthe & T ¥ E 3 A 49-CH,-NH-CO-CR?>* R* R?*, . # R**® #u

5 R?® % 25, B 2 & — /2 -OH. -NH, 3-OCOCH, % % — /& -

CH,COCH,. -H. -OH &-OCOCH,, % 2 % R?*2-OH #-NH, f,
) R¥* X &-OH, & R* %-H. -CH, %-CH,CH,, &#R!' 285
T F # K H 42-CH,-O-CO-R, £+ R £-C (CH,)= CH-CH, %-CH,;
R°#= R4 it f-H. -OH 3-OCOCH,0H, % R’#= RE#.2 B LA

10 BIR A Z5-RK AR,
R fa R #7 2 -H K —A£-H % % —/42-0OH. -OCH, %-OCH,CH,,
A R Fa R1 —fe ) BRI,
RP #= R® 4k 5 1% f-H X-OH, & R# REARZ AL VLB IR A 2 3t-
RAFBRIR; F=

15 R?! Z-OH #.-CN.,

SR Y EF MAGE X IR Ao T
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£%, @ R,. R, Ryw Ry Ryv Rev Ry Rgw Rou Ry & Ua9 B
AR5k g Ho OH. OCH,. CN, =0. CH;; £F X R A4 £FT
RRRFEHT O TR BEAETHE, EPENERNEGOTRRT—
Ay BAREANEL G REE,

5 Bk, RIFBALY, KMNALERSA TALFQIEFEK I GF
AR b Ak % 2 A B A T A& 7 i 3 E 144 A & phthalascidin #o
BN IA M F AR HBAR. REPHFSRRBEZE S TS L
A ENAMH TR, EFTRAFIFRABERBEALANGT %, &
KPR TF ARG 52, EERN, Flieilid s R 8405 BeIR

10 B, TARMEH AR,

AR, KLY HAIAE X (XVD# 21-Fk A4 R A

A+ R'. R’ R: RM, R“ RPFARB4RKAZ X,

15 FAl A 21 42 A T B BRI 6 X(XVINL A7 45 25 T £8
AdeBAr. —fRkH, XX V)Ledey 21-EA TR ERES AL
BAE—1T A%, HE+ R¥ & —5 Bk b A-4)f45 64(cis a candidate) 2
A, AE ) 21-BARAR Y B €2 IR T

AR, |
20 HAALAEA 13 6 MR T AL HR);
FHRALAEFR 6 3| 10 MR THEARBRARG RS 135
ANBREBR A AL, AFRRARKL G #le 7 12] 6 NKR
Ty AR, A 18 6/ ERRTORELALE. gRT. A
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A A B AR A);
RALR;
— R R A RA TR EREANREALA 1 8 6 AR T);
— R _FERA XA R FERENF R LR PR F AL
5 H & 2 XL);
K-C RHR)-C (=O)R° #4 a-HAITALHE, HLF
ReAR A ERBTF. BAMNLB 20 AKETFHREALR, F
AEACGr LR FRFHEALAGE DT ALAGE T LA 154
AERTF AL A o LR B F AR 692 X6 5 AR F R
10 R), WHRAR FRZ—RERT;
ROt hEERTF. BAMNLE 20 MR TFHREALR. FELHE
(2o LR G R FAALANEN). FHRALAGFEA 1 8 4 4%
J&F ek A A B 4o R R A F 69 & X84 5 H BRAK).
EA 126 MBRTHREAEE. RARERH 4o L2 —R
15 . ZREARALR.
A, EEFANTE, AEAFTEEFE—FRA—FF %
KA AR 14T A M F k. RANFRXFFL A4 #R4E 21-Nuc L4,
21-f AN B AT T &4, LAZEHEZ 704
phthalascidin Z % F &, @t FHAeLZ 4, 21-RAERET § T
20 BB —BAR A o 743 ¢4 21-# 2 &%, 21-# 4 phthalascidin #94%
PRGER. RA 2-RENESWIE AR RART KL T B4 H
SRTRAERT FAENGNST, HECHRERE. L4 21- Nuc 4
T AR A AT B R A A B AL,
BE—ANEEZHFH, AXPOIEEXXVDE 21-REMNLSME
25 H &R (T EFERENVCA M F A K, TS &6 =Y ads
Whe R 11, REHE, AR GF LethaxEmiss.
ik AL 4 B 6,3 X (XV)RX VL A4y, 3 R f2 R 3
HE. REHRIEBALEIEXEXV)REVIMLEY, £+ RPAA.
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B, HRikegAss RAHT QXX V)R VIMLEY, L+ E Z—
B, MikedAeit RAE B4 X(XV)REXVIMLA4, £+ RS, RY
REPAREFHES—A, RIFESHAXKZATAA.

AREPEHRB B S OEE0E L A FLEEB.
EUEEC. 5uFEEG. 54uFE+H 54aF5+#S. F4EEY,.
BUEFE Yy BUEF A, FuELYd,. F4E£ AH,. F4%
# AH,Ac. H4 %% AH,. F4F % AHAc. H4aF % AR,. &
BEEA FAESEEB. FASEEC. RASEED. MERE
%E. RE%ELF, Bi%EE. 2uf+ D, Z4f+F &4
EEMx-l, SUEEMx2, BUFEA BLUPEBRESuLE
R. st FAHERY, ks ieRHE 21 58 LA RAE.

AR EG T T, KRB OIE—NFERF%k, Pt
BUEE B R AT

E48 % B

FUEEBA /N E5EHEEWHIGT L. ZhEWEAA
Fle) REREM B A% FHR, FRE LEAMBYRAT X, B4y
% BT T ET-743 6)44-me4A AT K, #3012 ¢ 14K 11
AT EF F AN, R IR L F R T I A F R 4R4E
ek ET-743. BB L E £ B & F 4K 11 690 sb b4 2t —4
#738| ET-743 ¢4 F-&-R7% k.

B, HAR AW ELE E B HFFIEAK 1L, 2
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Bl AR 11 Fr A e, HAREHELSY. ENSE—FR
ftg &4r £ B 44344 phthalascidin, KZHALFRELEEB AL
FRiEk 1l EHEASIFRRLAG LT KT YRR, AL
BR AL R P #4697 ) BAR R G ALHE RA 09 184 vA BAR
5 WS SRS L T F YR,

AL ER LRI RAEA 21-RELH. BTRLARKL
AR R 2. B EMABRFOBZLEE B HHBUAAR
FA ATy R KA T K,

b4 2

10 AARRE FE, FMRBEE KRB IE &) (Pseudomonas
fluorescens) &4 & B-FAMREK B, FRARMY B FREBEMRESR
ARG RASLEF B. ALK K ABREICHR A A2-2 Bk, FERM
BP-14, £ EP 055299 ¢4 ¥4 F T X B#k. R B ToybE R
RAFANAT, ARFLEY, TRABBARZREF AL ETHR

15 W BT . EHRHE LB, it 1 E, pH £248H, 32 pHI.S,
BEMAARBRYFIARY, BTEE—FAUFHREASLE
% B.

BUEEB O —ANREBLME, ERLPH—ANFE, K

MEZL AL Boc AAKRY b ZETAFRIL K AL,

20 BE, AT 21-FAA IS M KK I & XA
oA BB ARAN 69 B i 45 F 84 PCT + A 9 i (REAETL 5 wpp83894)
W AT, RS iEb B KM 2000 4 11 A 23 BAFF4 WO
0069862 # PCT W5 t94R AR, ZF i BFEARF ik BI04
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4. BAVELI] A AR AT 6 PCT 44 9 (REARLT
wpp83894) ¥ AN F by R B RAARKL AHB B FHAZRLESERL
¥

AL R G E A 6y B HA R 035

a) wREE, HIREHNBRIKRZBILREIRE;

b) wREL, HIKAGBRIKAZELREERER;

c) WHAWBKRABURETE -—ELERBK, &

d) EHEFIATL, feBtik.

HIR@), REE, HIRE YRR RERER, Tl
FIERF EER. RETIAMER LA IEBIRE, A€ 6 EXHA)
KA R A G- AR,

HTID), wREE, EMUFHFR®A), 3K A HHERAR £ LB
KA, FEEDHFMRA,

FB(c), HHIRA B AL E TA —ELA KB, Tl
WA F kTR, RTROETR®D). #lde, TAKRIKA L 72
B FEABRREBTE, HERR AR, BHMAEFEEKA
e CH,Bry. BrCH,Cl, HEH) =AM IR AHA AL TR =&
ERA; RERM T AR LT L= BARE GARBL
ZeRek b A AR, FZ IR RS E 3K,

BB B(D)F 47 AT A Q354 2ot A H R-CO-BRALIA B
12-NCH, # Hl 484t 2% 12-NH 2, 12-NCH,CH,. 1/ &8 7 ikt K 4%
AT VAJE FAe T BRZ AT R Z B AT,
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BEBFH %, ONHTAEERE ARG F R RS
F B AL AM O X0, TR FAS LA E B #HLAT 4K 25;

B AR BATE M FIAR LA e £,

ARRA—F T R RE—ZIR A REEZLE | B L+
4R 25, TR ASIRE EE20E()ERETFRA LGTFERL, (2)
BLRAABR—EFXEARLEFTRE_EAHA, Q)AMBHK 1 LigBthL
ERE, R EARARLEEL.

2-REALA Y 340 R P E)4R 25 88 3 TR FROLAA 1)
WitdE 2 Ha T BB BREF R L A s X, 14 4R 37 641064 ;
BIRETHTHRTEATARS —RAACHRREHK 4T HK 15
8 =R 37 6910 S-4h
Wit h KA T ERRR R A H MR R 15 FERASH T &
&, 2K 16 1o,

BHEBIRATEHORAIEZFH 16 440 H X 18 W F - = F A
a4 (DESARETR 10%Pd/C £ &R 16 bdeyii; (Qidith
RRA T HAKBRSERSE T RAEEERT AR LEX 178 T
TEAZRAEMEY; (3) @it h B LR H OCHR £H, #17
BT AKX 18 b4, HE AR BICHR Fmiisiiit, £ R
MR %%, CH=CH,. OR’%; |

@it HCl 9 — R AR BB BTN 18 R T EA B L FEL
TEARY BT K 19 0eY. ZREBIIE 18 5= R THME-F
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10

R W 4 SRR AL T VA TR

it 19 5 FAARBEE B A AR 20 69 5RALE-4;

i 5 HCl 9 Z R AR ERR B X 20 oot T H X 21 69
oW,

Wit 5 R T B E R R B AR A X 21 46848 K 4 N-Troc 47
&4 22; |
it 22 5 A FAB A —F REA BN AR 23 8GRI Q&
KoM,

MiLEH LBRAHR BN 23 L4 X A N-H 4724 24,

BT HA TR T RABRME X 24 LAt H X 25 &
FERMAY., RE, TOMERE LB THRAY T R49 /ALY,
BERAEEIARIE, LT LBEBF-LEORAH T 128 BANEL 4N,
RERE SR,

iR
8

N
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HCV= <3 4.3M “
3

——
5 ARE2e R AR I F AT, TR 53T 4k 25 1bA-d 540 B A

ARG HRENY, FFREN AR E QI TEF B,
AR (S)N-222-Z K CEHA-S-OH-3- 9 & F A K pLEM
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29 A TR EEX 24 Lo E T HFTE M 30;

%A S E T A H - fibde- (XA BB B A L4 X 30
W PR AP 610 B- 8% I 4 B4t A 4 31,

2 KR T A X AR AT F AL X 31 B e st R A X 32 44

5 é\%;

Mc

) ou-
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oo gm | Melos 260E-10 | 317609 | 2.18E09 | 123E-10
smmm | SW694 | 99IE10 NA 139E-06 | NA
B fm | CHSA | 324E10 | 6.77E09 | 139E-09 | 230E-10
Sam | OSATH | 19409 | 13905 | TOED9 [ TIIED
o] -
| Q0 ;1?:/0_.\.. m{h < %g.
'y Y0
kB | ®RE 2 o 81
pren 5637 | 165E-10 | 7.835E-10 | 3.18-09
Py MX-1 NA | -2.85E-06 NA
= HT29 | 743E-10 | 12E-10 NA
= 5746t | 935B-10 | 6.25E-00 | 1.37E-07
prs SK-HEP1| 140E-09 | 9.03E-10 | 9.50E-09
NSCL A549 NA NA NA
R SKOvV3| WA NA
7y PANC-1 | 893E-10 | 258E9 | 1.03E-08
% | FADU | 84IE-10 | 3.77E-08 | 1.14E-09
ipZL:3 PC3 8.13E-10 | 9.34E-09
EI AR DU-145 NA NA NA
A LNCAP NA
" 7860 | 7.88E-10 | 2.00E-09 | 1.00E-08
SCL NCL-H187 2.07E-12
AREAEEEA | Y19 131611 | 7.78E-09
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6, 5% | Mel-28 | 1.08E-09 | 1.I3E-09 | 4.48E-09
HREAR SW-694 NA -
— WHPAE | CHSA | 1.08E-09 | 225E-09 | 1.09E-08
B A% | OSA-FH | 8.84E-10 | 1.35-08 9.50E-09
oy L —& Tﬁ'& M“
| Q ;“{,Q u ,,]ZJ < :E.v a h‘Cv
- A Y S0 0
k 67 70 80
p QY mpe %
ALL
F o mied 9.38E-09
6 .
oo 5% HL 0.
ALL
LR HMhe4m | Molt3 . ,
6.13E-10 2.8E-09 | 5.66E-10. | 1.55E-14
) A :
CML .
BHEHE | K562 2.33E-07
% £ B- '
mppg s | OB
e T- | - *
- H9 | 1.99E-11
Bk T-#BEH | fue78 | S.50E-11 | 2.57E-10 | 4.62E9 | 621E-11
e : '
R4ty MC116 | 215610 | 2.656-10 | 3.8E-09 NA
HeB :
Burkitts B-4m /¢, | RAMOS | 7.77E-13
whes

pgmpeker | U937 1.77E-10 5.27E-11 3.28E-11 3.06E-11
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&).fz):(\'éz N @'%‘Z |
| &l Ayo| &

& : L |

5 94 81

HESE b, %

ALL

4okt 592E-09 | 123E-10 | 3.97E-10
. HL60 - |

ALL

SRARE |\ rons 8.85E-10 | 2.54E-09
mp s 7.53E-12

CML .
REEME | Kse2 | 1.09E-08 | 4.45E-08

FEFTY .
miptp | MoB

TER - —

H9 | 448809 | 1.14E-08

HE
| BB T-m | Hut78 | 9.9E-10 | 1.06E-08 | 7.46E-09
ohem |

ALy MC116 NA 141E-09 | 1.13E-08

#em | T

Burkitts B-48 | RAMOS 5.26-11 8.85E-10 7.15E-09
FOHE B '

M mpe U-937. | 5.15E-10
HEeE
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. one omm . ore wm
" e
TJTE Q :;u
PN SN
e mpz |71 | 93
JERE 5637 T 2.81E-09 2.84E-10
P MX-1 "2.50E-06 NA
) HT-29 - NA 8.97E-09
7 Hs7d6t 5.97E-08 "919E-09
A SK-HEP-1 5.07E-09 1.08E-09
NSCL A549 NA 941E-09
i SK-0v-3 221E-07 T NA
MR PANC-1 2.90E-09 1.00E-09
3 FADU 7.94E-09 1.39E-08
G PC3 1.46-08 9.32E-10
WHIAk DU-145 NA NA
CEI)Y LNCAP - .5.39E-09 |
s 786-0 - 6.55E-09 1.72E-09

T SCL TNCILHIST 30811 ’

5 A 22 B 7 Y-79 3.14E-09 |
Y] Mel-28 3.05E-08 1.15E-09
HENE SW-694 ‘NA NA
BEAR “CHSA 1.73E-08 2.10E-09
g OSA-FH 8.56E-08 1.30E-09

oxe H omm . no' omlb
" &) - J
ey ea g
A~ | o“\fr
Sk P 95 |
T 5637 9.91E-10 1.17E-09
L& MX-1 NA 1.92E-09
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M HT-29 NA NA
= Hs746t 1.36E-09 8.15E-09
7 SK-HEP-1 1.17E-09 6.21E-09
NSCL A549 NA NA
R SK-OV-3 2.90E-08 NA
[Ty PANC-1 137609 “SEIE-09
- FADU 3.05E-08 4.38E-08
) PC3
EET) DU-145 . NA NA
GEZ)2 INCAP 2.38E-08 1.77E-08
B 786-0 2.27E-09 1.54E-08
SCL NCI-H187 241E-11 9.89E-11
ARBERERRR | Y-19 3.08E-10 T45E-10
REER% Mel-28 2.85E-09 1.42E-08
FEAR SW-694 | | '
E AR CHSA 1.63E-09 2.91E-08
G OSA-FH 4.37E-09 1.15E-08
5 | BN K
e mig | 3
ALL
- 4h s, 1.50E-08
b s HL60 |
ALL
BH A E Molt 3 1.62E-09
. 3.87E-09
CML -
TSI I 6.89E-08



129

01812746. 0 o P ZE91/263T
L T-tmA e H9 1.08E-08
BRR T-£m 8, Hut 78 7.33E-09 1.97E-09
HEM -
Rty MC116 1.62E-08 3.81E-09
e :
Burkitts B-4/ | RAMOS 1.1E-09
R
AL mpe
U-937 1.92E-09 1.08E-09
RS A
i Nlh MTH-
| B
B A 5% .o".:/ °£f: r
= 82 ‘ )
HER A -
ALL -
2 4hk5 m i, 4.93E-10 7.36E-09
HL60
B .55 :
ALL 9.86E-10 9.86E-10
B AT Molt 3 ' '
i)
CML |
DXk K562 1.87E-08 1.18E-08
-tk e HO 1.20E-08 2.43-08
Bk T-4m, Hut 78
e
A8y "MC116 1.04E-09 1.49E-09
HEM
Burkitts B-45f% | RAMOS 5.01E-09
P
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) Au%7.
p A
) ):05:(\;:‘%‘{.. i e
R :{ e :{ )
TR i % 114 116
[Ty 5637 1.14E-08 1.71E-08
PP MX-] 2.81E-08 7.25E-13
P HT-29 4.08E-07 2.96E-07
¥ Hs7461 3.57E-08 1.24E-09
7T "SKHEPI 1.63-08 1.94E-09
NSCL A549 2.81E-06 1.56-05
PR T SK-0V-3 ~7.03E-06 7.78E-08
T PANC-1 1.03E-08. 9.47E-09
7 FADU 4.59E-07 3 46E-08
CEIL PC3 7.88E-08
BRI DU-145 7.03E-08 1.56E-06
LEIL 3 LNCAP 5.98E-07 6.83E-08
R 786-0 1.46E-08 - 5.26E-12
SCL NCIH187 8.02E-10 778E-14
ARBHERIR | Y-19 8.85E-10 7.78E-14
BeERm Mel-28 1.76E-08 5.89E-08
FEAR SW-694 | - 3.38E-06. 6 69E-06
_L«’ﬁ"ﬁ% CHSA 2.53E-08 4.49E-08
FHB OSA-FH 6.34E-08 5.26E-07
5
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. H..e . H...
O :{' O ”‘;“
o)\/\o O
115
FAR mpt % B
Bt 5637 7.88E-10 3.02E-08
i MX-1 . NA 4.75E-08
prem HT29 8.99E-09 134508
7 "~ Hs746t | 2.95E-08 7.05E-07
A SK-HEP-1 1.29E-09 6.12E-08
NSCL A549 | 8.22E-06 8.49E-09
Py SK-OV3 | "3.55E-08
WA PANC-1 5.68E-10 1.28E-08
% ~ FADU 540E-11 2.47E-08
LRI PC3 7.71E-10 6.18E-10
B 51 A% DU-145 NA 1,17E-08
A LNCAP 3.29E-07
L} 786-0 9.23E-10 1.13E-08 -
SCL NCI-H187 2.33E-10
ARRABERR | Y79 1.03E-08 2.64E-09
CEER Mel-28 2.23E-08 1.25E-08
GEARE SW6% | 853E-06 NA
KEAR CHSA 1.55E-05 2.95E-08
AR OSA-FH | 129E-09 |  S5.01E-08
& fo 5% Rescd uu e
5 Xagon 0
HeB miet |114 ‘ 116
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TALL
T h¥ tm e, .
HL60 1.34E-08
B 5%
ALL
EHARHAE Molt 3 WE.08 2.48E-09
0 L 144E-
CML
BB 1.56E-07 6.13E-08
%t BB /S K562
TS & o HY 1.56E-07 1.91E-08
BBk T-4mp,
Hut 78 6.47E-08 7.31E-09
He sz '
AaHH MC116 1.69E-08 6.38E-09
%aa@ ‘
Burkitts B-4m e, ‘
RAMOS 8.86E-09 .15E-10
RO 7
;b8 ) U-937 7.6E-08
HEB
h\-ﬂ ‘“{:’2“ “‘\-o .‘f“
5 115 -
R m e, % |3
ALL
-?‘Qf]'*lélﬁﬂe HI.;GO 3.1E-09
& o 5%
ALL
BEMEAE | M3 e 4.63E-08
mpLR e '
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CML
N ok B 2.11E-08
R H9 2.17E-08 6.76E-08
Bk T-mpe | . .
e Hl_lt 78: - 4.81E-08 2.06E-08
Ao -
e MC116 527E-11 1.51E-08
Burkitts B~ | | |
RAMOS 1.86E-09 .09E-09
e - | ?
LH B m IR,
— U-937 1.03E-08
HER ~
K& R 54

@ Tk LA RL A,

(BOC);O

%) E LBE(200 ml) F 44 2 (21.53 g, 39.17 mD) &8 F e Ad-T &
# 35 BR BT (butoxycarbonyl anhydride)(7.7 g, 35.25 ml)jt iz &4 f&
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15

23CHH T I . REEIRR LW A ERE KRG RiER
EH(SI0,, TH/TEBRTEE 6:4)4:40135] 14 (206 g, 81%), A4 EH
1K,

Rf: 0.52 (ZB T8&: CHCIL, 5:2).

'H NMR (300 MHz, CDCl3): & 6.49 (s, 1H), 6. 32 (bs, 1H), 5.26 (bs. 1H). 4.60 (bs. 1H).
4.14 (4, J= 2.4 Hz, 1H), 4.05 (d. J= 2.4 Hz, 1H), 3.94 (s. 3H), 3.81 (d. /= 4.8 Hz. 1H). 3.7
(s, 3H),:3.34 (br d, J= 7.2 Hz, 1H), 3.18-3.00 (m. 5H), 2.44 (4, J= 18.3 Hz. 1H). ;.2.29 (s.
3H), 2.24 (s, 3H), 1.82 (5, 3H), 1.80-1.65 (m, 1H). 148 (s, SH), 0.86 (d. J= 5.7 Hz. 3H)

C NMR (75 MHz, CDCL3): & 185.5, 180.8, 172.7. 155.9, 154.5. 147.3. 143.3. 141.5. 135.3.

130.4,129.2,127.5,120.2, 1174, 116.9, 80.2. 60.7, 60.3, 58.5, 55.9, 55.8. 54.9, 54.4, 50.0,
41.6,40.3,28.0,25.3,24.0, 18.1. 15.6, 8.5.

ESI-MS m/z: B4 C,,H,;NOy: 649.7, 52 AEM+H)": 650.3,

MOMBr, DIPEA
DMAP (cat), CH,CN
24h, 23°C

F OCH#H# T, %4 CHCN (159 ml)¥ ¢4 14 (20.6 g, 31.75 ml)#
BR T AN AR TH(82.96 ml, 4762 ml). FHLE T L8259
ml, 317.5 ml)Fe = F X S A ke (155 mg, 1.27 ml). F 23 CH iz
&4 24 BF. FRARE B4 0°C A 0.1 N HCI (750 ml)(pH=5)7K %%
BXR, 7R CHCL (2 x400 mI)42ER. FRR(FBL A IEH AL TR
Y. FTFRGE M2 ikiz BH(SIO,, T/ TLBRTES 41 205508
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K.
Rf: 0.38 (Tkx: B T8 3:7).

" NMR (300 MHz, CDCls): 8 6.73 (s, 1H), 5.35 (bs. 1H), 5.13 (s, 2H), 4.50 (bs. 1H). 4.25
(4, J=2.7 Hz, 1H), 4.03 (4, J= 2.7 Hz, 1H), 3.97 (s, 3H), 3.84 (bs. 1H). 3.62-3.65 (m. 1H),
3.69 (s, 3H), 3.56 (s, 3H), 3.39-3.37 (m, 1H), 3.20-3.00 (m, 5H), 2.46 (d, J= 18 Hz. 1H).
233 (s, 3H), 223 (5, 3H), 1.85 (s, 3H), 1.73-1.63 (m, 1H), 1.29 (5, 9H). 0.93 (d, J= 5.1 Hz.
3H)

3CNMR (75 MHz, CDCl;): 8 185.4,180.9, 1724, 155.9, 154.5, 149.0, 148.4. 141.6. 135.1,
131.0,129.9, 127.6, 124.4,123.7, 117.3,99.1, 793, 60.7, 59.7, 58.4, 57.5. 56.2. 55.9, 55.0,
54.2,50.0, 41.5, 39.9, 28.0, 25.2, 24.0, 18.1, 15.6, 8.5.

5 ESI-MSm/z: # 344 CyeH,N;O,: 693.8. 5 mE(M+H)": 694.3,

34 3

ag 1M NaOH/MeOHA
0°C.2h. - }
15 16
10 FOCAHAHATE( .6L)PH 158 g, 1.5 m)g i d A IM

SEMMB2L)KER, ARBETHAFZR LY 2 N, RERA M
HCI %X £ pH=5, RA4WA LB LES(3 x 1 L)RERHF F ALBR 40T
EHGANERRERE. FiRREHEREAEH(SIO,, CHCL £
CHCL: LB T8s 2:1 4 ) 44045 2] 16 (5.3 mg, 68%).
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Rf: 0.48 (CH;CN:H:0 7:3, RP-C18)

"H NMR (300 MHz, CDCI;): 8 6.73 (s, 1H), 5.43 (bs, 1H), 5.16 (s, 2H), 4.54 (bs, 1H). 4.26
(d,J= 1.8 Hz, 1H), 4.04 (d, J= 2.7 Hz 1H), 3.84 (bs, 1H), 3.80-3.64 (m, 1H), 3.58 (s. 3H).
3.41-3.39 (m, 1H), 3.22-3.06 (m, SH), 249 (4, J= 18.6 Hz 1H). 2.35 (5. 3H). 2.30-2.25 (m.
1H), 2.24 (s, 3H), 1.87 (s, 3H), 1.45-1.33 (m, 1H), 1.19 (s, 9H), 1.00 (br d. J= 6.6 Hz 3H)
13C NMR (75 MHz, CDCh): 5 184.9, 1809, 172.6, 154.7, 151.3, 149.1, 148.6. 144.7. 132.9.
131.3,129.8, 124.5, 123.7, 117.3, 116.8, 99.1, 79.4, 59.8, 58.6, 57.7, 56.2. 55.6, 54.9. 54.5.

50.1,41.6,40.1, 28.0,253,24 4, 181 15.7, 8.0.
ESI-MS m/z: #+H44 CysH,N;Oy: 679.7; 52 i4&(M+H)": 680.3.

645 4

© 1)y Hy/Pd-C 10%/DMF, 23°C

2) CICH,Br/Cs;C04/100°C

142 DMF(221 ml) ¥ 94644 16 (1.8 g, 2.64 ml)# Bt 5,50 5% o An
A 10% Pd/C (360 mg)s-4 H, (K AJE)#E# 45 4. EEATHEE
VB it Ak B + iR 24K RK Cs,CO, (2.58 g, 7.92 m)#yssad . &
Ja A N AREF (3.40 ml, 52.8 m)FH-#FH#82 BF 100°CH 42 )
B, AR Y, 1B :‘i&%ﬁi%ﬁw‘fé A CHClL ik, H#HER
AT IRRBRANTE| 17, AAFEdRY, bRk TREH—F 4
EER TREN TR,
Rf: 036 (Txx: TBA TEE: 1.5, Si0,),
'H NMR (300 MHz, CDCL): § 6.68 (s, 1H), 6.05 (bs, 1H), 5.90 (s, 1), 5.79 (s, 1H), 5.40

(bs, 1H), 5.31-5.24 (m, 2H), 4.67 (4, J= 8.1 Hz, 1H), 4.19 (4, J=2.7 Hz, 1H), 4.07 (bs, 1H),
4.01 (bs, 1H), 3.70 (s, 3H), 3.67 (s, 3H), 3.64-2.96 (m, 5H), 2.65 (d, /=18.3Hz, 1H), 2.33 (s,
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3H), 2.21 (s, 3H), 2.04 (s, 3H), 2.01-1.95 (m, 1H), 1.28 (s, 9H), 0.87 (d, /= 6.3 Hz, 3H)
3¢ NMR (75 MHz, CDCls): 8 172.1, 162.6, 154.9, 149.1, 145.7, 135.9, 130.8, 130.7, 125.1,
123.1,117.8,100.8, 99.8, 76.6, 59.8, 59.2, 57.7, 57.0, 56.7, 55.8, 55.2,49.5,41.6.40.1, 36.5.

31.9,31.6,29.7, 28.2, 26.3, 25.0, 22.6, 18.2, 15.8, 14.1, 8.8.
ESI-MS m/z: 44 CyH, N,Oy: 693.34; 52 4E(M+H)": 694.3,

HAXik, Cs,CO,
DMF,th,23°C

T 0CH4A 4 DMF(13 ml)¥ & 17 (1.83 g, 2.65 ml)iE- & & B,

F AaX Cs,CO; (2.6 g, 7.97 ml)Fe b M A2 (1.15 ml, 1328 ml), 47

B A 23CHI 1 Iod AR B8 Tk F T #ad )R A CHCL
10 k., FRERGB(FABRMAWE. FTFRE % & kigi B4 (S0,

CHCl,: .8 7,88 1:4)%:4v.453)] 18 (1.08 mg, 56%), 3} & & E4k,

Rf: 0.36 (CHCl;: Z.B& T8 1:3),

'HNMR (300 MHz, CDCl3): 8 6.70 (s, 1H), 6.27-6.02 (m, 1H), 5.94 (s, 1H), 5.83 (s, 1H),

3.37 (44, Jr= 1.01 Hz, J,=16.8 Hz, 1H), 5.40 (bs, 1H), 5.25 (44, J;=1.0 Hz. J,=10.5 Hz,

1H), 5.10 (s, 2H), 4.91 (bs, 1H), 4.25-4.22 (m, 1H), 4.21 (d, J= 2.4 Hz, 1H), 4.14-4.10 (m,

1H), 4.08 (d, /=2.4 Hz, 1H), 4.00' (bs, 1H), 3.70 (s, 3H), 3.59 (s, 3H): 3.56-3.35 (m, ZH),

3.26-3.20 (m, 2H), 3.05-2.96 (dd, J;= 8.1 Hz, J,=18 Hz, 1H), 2.63 (d, /=18 Hz, 1H), 2.30 (s,

3H), 2.21 (s, 3H), 2.09 (s, 3H), 1.91-1.80 (m, 1H), 1.24 (s, 9H), 0.94 (d, J= 6.6 Hz, 3H)

13C NMR (75 MHz, CDCL): § 172.0, 154.8, 148.8, 148.6, 148.4, 144.4, 138.8, 133.7, 130.9,
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130.3, 125.1, 124.0, 120.9,117.8,117.4, 112.8, 112.6, 101.1, 99.2, 73.9, 59.7. 59.3, 57.7.
56.9, 56.8,56.2, 55.2,40.1, 34.6; 31.5,28.1,264,25.1, 22.6, 18.5, 15.7, 14.0, 9:2.
ESI-MS m/z: # J44 CyoH, N,O,: 733.4; 5 al{a(M+H)*: 7344,

k3t 6

43MHCV = {53

Y

1.2h, 23°C

AN ml) ¥ ¢4 18 (0.1 g, 0.137 ml)é4 xR F e 4.2M
HCV =855 31(1.46 ml) 352 RA- & 23 CHFF 1.2 I oF. FIFR I
T 0°C A4 sK B E 40 K5 % (60 mIE R 57/ T8 ZE5(2 x 70 ml)
BRI, TROABRMAEFLTRSE. 535 19(267mg, 95%), 3
BERK, ZERTREHE—FAMAEN THE N T,
Rf: 0.17 (LB B8 ¥ B 10:1, Si0,).

'HNMR (300 MHz, CDCl5): 8 649 (s, 1H), 6.12-6.00 (m, 1H), 5.94 (s, 1H), 5.86 (s, 1H),
5.34(dd, J= 1.0 Hz, J= 17.4 Hz, 1H), 5.25 (dd; J= 1.0 Hz, J= 10.2 Hz, 1H), 4.18-3.76 (m,"
5H), 3.74 (s, 3H), 3.71-3.59 (m, 1H), 3.36-3.20 (m, 4H), 3.01-2.90 (m, 1H), 2.60 (4, J= 18.0
Hz, 1H), 2.29 (5, 3H), 2.24 (s, 3H), 2.11 (s, 3H), 1.97-1.86 (m, 1H), 0.93 (d, /= 8.7 Hz, 3H)
"*C NMR (75 MHz, CDCl;):  175.5, 148.4, 146.7, 144.4, 142.4, 138.9, 133.7, 131.3, 128.3,
1208, 117.9, 1174, 113.8, 112.4, 101.1, 74.2, 60.5, 59.1, 56.5, 56.1. 56.3, 56.0, 55.0, 50.5,
41.6,39.5,29.5, 26.4,24.9, 21.1, 15.5, 9.33. :

ESI-MS m/z: 345 Cy,HaygN,Of: 589; 524 (M+H)": 590,

138



01812746. 0

WO B ZE101/2637

10

FAR BRI
1,23°C -

Y

NHCSNHPh

20

%14 CH,CL, (1.5 ml)¥ ¢4 19 (250 mg, 0.42 ml) &35 %& F An A 244
FELAES(0.3 ml, 2.51 ml)F44iBeME 23CHHBE 1, BRE
WA ZEREF KRG Z AL EN(SIO,, THKRES1 W TH/THK
L EEH E %) AT E] 20 (270 mg, 87%), 3 & & E4K,

Rf: 0.56 (CHCl;: TEL T 1:4).

[

'H NMR (300 MHz, CDCl;): § 8.00 (bs, 1H), 7.45-6.97 (m, 4H), 6.10 (s, 1H), 6.08-6.00 (m,
1H), 5.92 (s, 1H), 5.89 (s, 1H), 5.82 (s, 1H), 5.40 (dd, J= 1.5 Hz, J= 17.1 Hz. 1H). 3.38 (bs,
1H), 5.23 (dd, J= 1.5 Hz, J= 10.5 Hz, 1H), 4.42-4.36 (m, 1H), 4.19-4.03 (m, SH), 3.71 (s,
3H), 3.68-3.17 (m, 4H), 2.90 (dd. J=7.8 Hz, J= 18.3 Hz, 1H), 2.57 (d, J= 18.3 Hz, 1H), 2.25
(s, 3H), 2.12 (s, 3H), 2.10 (s, 3H), 1.90 (dd, J= 12.3 Hz, J= 16.5 Hz, 1H), 0.81 (d. J= 6.9 Hz,
3H).

"*C NMR (75 MHz, CDCly): 8 178.4, 171.6, 148.6, 146.8, 144.3, 142.7, 138.7.136.2, 133.6,
130.7, 129.8, 126.6, 124.2, 124.1, 120.9, 120.5, 117.7. 117.4, 116.7, 112.6. 112.5. 1010
74.0, 60.6, 59.0, 57.0, 56.2, 56.1, 55.0, 53.3, 41.4, 39.7, 26.3, 24.8, 18.3. 15.5.9.2.

ESI-MS m/z: 48 CyoH,NO,S: 724.8; 52{s(M+H)": 725.3.
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10

42NHCl 5%

30 min., 23°C

NMCSNKPh
Me

20 24

B A= EIR(1 ml) ¥ &4 20 (270 mg, 0.37 ml) g% ¥ Ao 4.2N
HCV =853 (3.5 m)&Z R M & 23 CHH 30 04F. REMANT
B L E8(20 m)F/K Q20 mh) A AUEM L . BTAFK48F 0°C Al4bsfask
BR S4A 7K 5% (60 ml)(pH=8)#fk, # /& A CH,CL, (2 x 50 mD$2 IR, 4%
S IR IR T RABM)BAL TR, KRR GH 24
EH(SIO0,, T B LES: FBE 5:1)4iF 2444 21 (158 mg, 82%), #
a & B4k,
Rf: 0.3 (B B T8 1:1).

'H NMR (300 MHz, CDCly): § 6.45 (s, 1H), 6.12-6.03 (m, 1H), 591 (s, 1H). 5.85 (s, 1H),
5.38(dd, J;= 1.2 Hz, J;= 17.1 Hz, 1H), 5.24 (dd, J;= 1.2 Hz, J;= 10.5 Hz, 1H), 4.23-4.09
(m, 4H), 3.98 (d, J= 2.1 Hz, 1H), 3.90 (bs, 1H), 3.72 (s, 3H), 3.36-3.02 (m. 5H), 2.72-2.71
(m, 2H), 248 (d, J= 18.0 Hz, 1H), 2.33 (s, 3H), 2.22 (5, 3H), 2.11 (s, 3H), 1.85 (dd. Jy= 11.7
Hz, Jo= 15.6 Hz, 1H) ). |

CNMR (75 MHz, CDCh): 5 1484, 146.7, 144.4, 142.8, 138.8, 133.8, 130.5, 128.8, 1215,
1208, 118.0, 117.5, 1169, 113.6, 112.2, 101.1, 743, 60.7, 59.9; 58.8, 56.6, 56.5, 5.3, 44.2,
41.8,29.7,26.5,25.7, 15.7, 9.4

ESI-MS m/z: it 48 CoH, N,O5: 518.3; S (M+H)": 519.2.
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10

TrocCl, py, CH,Cla
-10°C,th. =

F-10C ¥ £ CH,CL, (6.13 ml) ¥ #4 21 (0.64 g, 1.22 ml)#4 5% F A=
APZZ(0.104 ml, 1.28 ml)Ae &, F 8% 2,2,2-= & A B5(0.177 ml, 1.28
ml), iz RS TBERIE 1 D0, REREMHEiT A 0.1NHCI
(10 m)%ERX, A CHCL (2 x 10 m)32ER, 4 A E R #BishT 254
AZRE ., ARG ARRRAEEMN(SIO,), Tt LB TES 1:2)54k
#3322 (0.84 g, 98%), } & &0 5K EK.
Rf: 0.57 (LB T 85 785 5:1).

'HNMR (300 MHz, CDCls): 8 6.50 (s, 1H), 6.10-6.00 (m, 1H), 6.94 (d, J= 1.5 Hz, 1H),
5.87 (d, J= 1.5 Hz, 1H), 5.73 (bs, 1H), 5.37 (dq, J;= 1.5 Hz, J,= 17.1 Hz, 1H), 5.26 (dq, J;=
1.8 Hz, J,= 10.2 Hz, 1H), 4.60 (d, J= 12 Hz, 1H), 4.22-4.10 (m, 4H), 4.19 (d, J= 12 Hz,
1H), 4.02 (m, 2H), 375 (s, 3H), 3.37-3.18 (m, 5H), 3.04 (dd, J;= 8.1 Hz, J>= 18 Hz, 1H),
2.63 (d, J= 18 Hz, 1H), 2.31 (s, 3H), 2.26 (s, 3H), 2.11 (s, }H), 1.85(dd, J;=12.3 Hz, J,=

159Hz, 1H).,
"*C NMR (75 MHz, CDCL;) & 154.3, 148.5, 146.7, 144.5, 142.8, 139.0, 133.8, 130.7, 128.7,

121.3,120.8,117.8,117.7, 116.8, 112.7, 101.2, 77.2, 74.3, 60.7, 59.9, 57.0, 56.4, 55.3, 43.3,

41.7,31.6, 26.4, 25.3, 22.6, 15.9, 14.1,94.
ESI-MS m/z: # J44 CyH,CLN,O;: 694.17; 52145 (M+H)*: 695.2.
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BrMOM, CH,CN, DIPEA e
DMAP, 30°C, 10h.

F 0C /£ CH,CN(2.33 ml) ¥ &4 22 (0.32 g, 0.46 ml)44 353 ¥ An
5 ANZF A A THE(1.62 ml, 9.34 ml), 3£ F &4 FE0.57 ml, 7.0 m)f=—
¥ A A R (6 mg, 0.046 ml), % R4 F 30ChH 10 JoBF, RE
F =& F 3030 mD)# iz R #)7F-18) £ pH=5 #) HCI /K5 % (10 ml)
¥, WA VERFRBRMTIRAREREENFHNARGY, ZREYD
| Z ik AR EAT(SIO,, Tl TH LB 2: 1)1 2] 23 (0.304 g, 88%),
10 A8 G KKBER,
Rf: 0.62 (T35 LBL TES 1:3).

"HNMR (300 MHz, CDCls): 8 6.73 (s, 1H), 6.10 (m, 1H), 5.94 (d. J= 1.5 Hz. 1H), 5.88 (d,
J=1.5 Hz, 1H), 5.39 (dq, J;= 1.5 Hz, J>= 17.1 Hz, 1H), 5.26 (dq, J;= 1.8 Hz, J>= 10.2 Hz,
1H), 5.12 (s, 2H), 4.61 (d, J= 12 Hz, 1H), 4.55 (t, J= 6.6 Hz, 1H), 4.25 (d, J= 12 Hz, 1H)..
4.22-4.11 (m, 4H), 4.03 (m, 2H), 3.72 (s, 3H), 3.58 (s, 3H), 3.38-3.21 (m. SH). 3.05 (dd, J,=
8.1 Hz, J;= 18 Hz, 1H), 2.65 (d, J= 18 Hz, 1H), 2.32 (s, 3H), 2.23 (s, 3H), 2.12 (s. 3H), 1.79
(dd, J;= 12.3 Hz, J,= 15.9 Hz, 1H);

3CNMR (75 MHz, CDCL;) § 154.3, 148.6, 148.4, 144.5, 139.0, 133.6, 130.6, 130.1,
125.07, 1247, 124.0, 1211, 117.7, 112.6, 101.2, 99.2, 77.2, 74.4, 74.1, 59.8. 59,8, 5717,
57.0, 56.8, 56.68, 55.3, 43.2, 41.5, 26.4,25.2, 15.9, 9.3.

ESI-MS m/z: 3+ 44 C;,H3,CLN,O;: 738.20; 52 mi4&(M+H)*: 739.0,
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AcOH 8q, Zn’
7h, 23°C

)72 90% L BR K% (4 ml)F ¢4 23 (0.304 g, 0.41 m)éy &F &+

5 A N4E(0.2 g, 6.17 ml), FH-F 23 CHiZ R LWL T DB, IR

Adpi@ it AR iR A CH,CL k. A PE R AFHK B A4

AR (pH=9) (15 mD) ik i A ARBR A TR, MEREEFF2) 24

(0.191 g, 83%), 4 ¢é & B4k,

Rf: 0.3 (ZBA T B8 FBF 5:1),

'H NMR (300 MHz, CDCL3): & 6.68 (s, 1H), 6.09 (m. 1H), 5.90 (d.J= 1.5 Hz, 1H), 5.83 (d.

J= 1.5 Hz, 1H), 5.39 (dq, J;= 1.5 Hz, J>= 17.1 Hz, 1H), 5.25 (dq, J;= 1.5 Hz, J>= 10.2 Hz,

1H), 5.10 (s, 2H), 4.22-4.09 (m, _3H). 3.98 (d,.J= 2.4 Hz, 1H), 3.89 (m, 1H), 3.69 (s, 3H),

3.57 (s, 3H), 3.37-3.17 (m, 3H), 3.07 (dd, J;= 8.1 Hz, J>= 18 Hz, 1H), 2.71 (m, 2H), 248 (d,

J=18 Hz, 1H), 2.33 (s, 3H), 2.19 (s, 3H), 2.17 (s, 3H), 1.80 (dd, J,= 12.3 Hz, J;= 15.9 Hz,

1H)

BC NMR (75 MHz, CDCl;):. & 148.5, 148.2, 144.3, 138.7, 133.7, 130.7, 129.9, 125.0. 123.9

121.3, 117.9, 117.5, 113.6, 112.0, 101.0, 99.2, 74.0, 59.8, 59.7, 58.8, 57.6, 57.0, 56.2,.55.2,

44.2,41.5,31.5,26.4, 25.6,22.5, 16.7, 14.0,9.2.
10 ESI-MS m/z: # H4E C; HagN, O, 562.66; 5 RMEM+H)": 563.1,
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Hz0, THF, AcOH,NaNQ,
3h,0°C. o

F 0T, #4£40.7 ml) THF(0.7 ml)¥ #5 24 (20 mg, 0.035 ml)
5 44 353% F Ao A NaNO, (12 mg, 0.17 ml)F= 90% AcOH 7K 5% (0.06 mI)
HFA5iZ RS T OCHH 3 it. A CHCL S m)#HEHE. $HIE
A1 m)sid, AARATRIALZRE. MRARGHERELEE
W(SI0,, Tkh: TBA LBE 2: 1)SALIEE 25 (9.8 mg, 50%), & & EHK,
Rf: 0.34 (T4 LB TES 1:1),
"H NMR (300 MHz, CDCls): 5 6.71 (s, 1H), 6.11 (m, 1H), 5.92 (d. J= 1.5 Hz. 1H), 5.87 (d,
J=1.5 Hz, 1H), 5.42 (dg, Ji= 1.5 Hz, Jo= 17.1 Hz, 1H), 5.28 (dq. J;= 1.5 Hz. J= 10.2 Hz,
H*I), 5.12 (s, 2H), 4.26-4.09 (m, 3H), 4.05 (d. /= 2.4 Hz, 1H), 3.97 (t, J= 3.0 Hz. 1H), 3.70 )
(s, 3H), 3.67-3.32 (m, 4H), 3.58 (s, 3H), 3.24 (dd, J;= 2.7 Hz, Ji= 15.9 Hz. 1H). 3.12 (dd,
Jy= 8.1 Hz, Jo= 18.0 Hz, 1H), 2.51 (d. J= 18 Hz, 1H), 2.36 (s, 3H), 2.21 (s. 3H). 2.12 (s,
3H), 1.83 (dd, J;= 12.3 Hz, J,= 15.9 Hz, 1H)
Bc NMR (75 MHz, CDCl;) 6 148.7, 148.4;138.9, 133.7, 131.1, 129.4, 125.1, 123.9, 120.7,
117.6,117.5, 113.2, 112.3, 101.1, 99.2, 74.0, 63.2. 59.8, 59.7, 57.9, 57.7, 57.0, 56.5, 55.2,

41.6,29.6,26.1,25.6,226,15.7,9.2.
10 ESI-MS m/z: 3+ #4# CyHy,N;0,: 563.64; A& (M+H)": 564.1,
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K74 13

S Y i J
HO)H/\S . FATFR222-Z8,08 Ho)kf\s ‘ .

NH3CI O NaH, THF, €& " NHTroc Q

29

F 23 CHA 4K (2.0 g, 5.90 ml)Ae £ £ THF(40 ml) ¥ ¢4 S 4t4h
5 (354 mg, 8.86 m)#y ik ¥, HF 23 CHALRARTHRISEHL

%(1.135ml, 825 m)4L 3, KEWRK 3 i, S FEFR, T,
PR B4R OB CBS(100 ml)skik, FREERR. A S5(100 mI)sRE
P i3 KA = My S AL T 4ACRIFER, KB, MHRER A CHCL (20
ml)& B TR R F EXRY, A (100 ml)itiE. 10 94t/E,

10 FRAREN ., EARFLZHEAG EEWK, Bl h EBKFT

JRAFE LA 29 (1.80 g, 65%), # @ EE4K,

"H-NMR (300 MHz, CDCly): § 7.74 (d, J= 7.5 Hz, 2H), 7.62 (d, J= 6.9 Hz, 2H). 7.33 @, J=
7.5 Hz, 2H), 7.30 (i, J= 6.3 Hz, 2H), 5.71 (d, J= 7.8 Hz, 1H), 4.73 (d, J= 7.8 Hz. 2H), 4.59
(m, 1H), 4.11 (¢, J= 6.0 Hz, 1H), 3.17 (dd, J= 6.0 Hz, J= 2.7 Hz, 2H), 3.20 (dd. J= 5.4 Ha,
J=2.1Hz, 2H).

BC.NMR (75 MHz, CDCly): § 173.6, 152.7, 144.0, 139.7, 137.8, 126.0, 125.6. 123.4, 118.3,
73.4,52.4, 45.5, 35.8, 33.7.

ESI-MS mv/z: t+ B4# C,H,CLNO,S: 474.8; 32 Ri{&(M+Na)': 497.8,
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LA 14

NHT roc
29

'EDC.HC}, CH,Ch, 23°C, 3h

a4 25 (585 mg, 1.03 ml) 54644 29 (1.47 mg, 3.11 ml)éy iR
B 5 K AKFEGBx10 mD)sk3k. F 23°CHAE ALK CHCL (40 ml)¥F &
5 25 Fn 29 44755 F An A DMAP (633 mg, 5.18 ml)F= EDC.HCI (994 mg,
518 ml). F 23 CHIR AL RAY 3 I AF. BTAFRAM A F B A,
KR (S0 m)p Bt o . Fi#RAKER CHCL (50 mhstik. 45
AR BB TR, DRFRE. BFEaLshitiEN(TH
s/ TR 1: 3)HAbiFE] 30(1.00 g, 95%), %k L% & B4k,
'H-NMR (300 MHz, CDCL): & 7.72 (m, 2H), 7.52 (m, 2H), 7.38 (m, 2H), 7.28 (m, 2H), 6.65
(s, 1H), 6.03 (m, 1H), 5.92 (d, /= 1.5 Hz, 1H), 5.79 (d, J= 1.5 Hz, 1H), 5.39 (m, 1H), 5.29
(dg, J= 103 Hz, J= 1.5 Hz, 1H), 5.10 (s, 2H), 4.73 (d, J= 11.9 Hz, 1H), 4.66 (d, J= 11.9 Hz.
1H), 4.53 (m, 1H), 4.36-3.96 (m, SH), 3.89 (t, J= 6.4 Hz, 1H), 3.71 (s, 3H), 3.55 (s, 3H), ‘
3.33 (m, 1H), 3.20 (m, 2H), 2.94 (m, 3H), 2.59 (m, 1H), 2.29 (s, 3H), 2.23 (s, 3H), 2.02 (s,
3H), 1.83 (dd, J= 16.0 Hz, J=11 9Hz, 1H).
Be. NMR (75 MHz, CDCl;): & 169 7,154.0, 148 8, 148 4, 145.7, 144 5, 140.9. 139.0, 133.7,
130.9, 130.6, 127.6, 1270 124.8, 124.6, 124.1, 1208 1199 118.2,1172.7. 117.3, 112.7,
112.1, 101 3 99, 2,74.7,73.9, 64.4,59.8, 57.7, 57.0. 56.8,55.4, 53.3,46.7, 41.4, 36.5, 34.7,

31.5,26.4,24.9, 22.6, 157 14.0, 9.1.
10  ESI-MSm/z #J44 c51H53c13N4oms 1020.4; 52 R4E(M+H)": 1021.2,
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] 15

Bu;SnH, (PPhy),PdCl, M€
ACOH,CHCl, O

F 23C, &A£AK CHLCL (20 ml)¥ ¢ 30 (845 mg, 0.82 ml). &
5 B2 (500 mg, 8.28 ml)#=(PPh,),PdCl, (29 mg, 0.04 ml)&4) /5% F /& Ha
Bu,SnH(650 mg, 2.23 ml). TR Iz R L RAY 15 547, #
. HE MR K (50 m)¥ER F A CH,CL (3 x 50 ml)323R., HAHER
RERAAT IR, TRIFRGE, PR kig i BA(TBR LB/ T
4 1.5 £ 13 R R)hALFF B4 31, k3l & B4R (730 mg,
10 90%).

'H-NMR (300 MHz, CDCls): & 7.72 (m, 2H), 7.56 (. 2H), 7.37 (m. 2H). 7.30 (m. 2H). 6.65
(s 1H), 5.89 (s, 1H), 5.77 (s, 1H), 5.74 (s, 1H), 5,36 (d, J= 5.9 Hz, 1H). 5.32(d, J= 5.9 Hg,
1H), 5.20 (d, J= 9.0, 1H), 4,75 (d, J= 12.0 Hz, 1H), 4.73 (m, 1H), 4.48 (d. J= 11.9 Hz. 1H),
4.08 (m, 4H), 3.89 (m, 1H), 3.86, (t, J= 6.2 Hz, 1H), 3.70 (s, 3H), 3.69 (s. 3H). 3.38 (m, 1H),
3.25 (m, 1H), 3.02-2.89 (m, 4H), 2.67 (s, 1H), 2.61 (s, 1H ), 2.51 (dd, J= 14.3 Hz. J= 4.5 Hz,
1H), 2.29 (s, 3H), 2.23 (s, 3H), 1.95 (s, 3H), 1.83 (m, 1H). A
C-NMR (75 MHz, CDCL;): § 168.2, 152.5, 148.1, 146.2, 144.4, 144.3, 143.3.139.6, 134.6,
129.7,129.6, 126.2, 125.6, 123.4, 123.3, 121.6, 1185, 1163, 110.7, 110.2. 105.1, 99.4, 98.5,
75.2,73.3,61.7,58.4, 519, 56.3, 56.1, 55.1, 54.7, 53.9, 51.9, 452, 40.1, 35.6. 33.3, 24.8,

23.3.,145,7.3. '
ESI-MS m/z: B8 C,3H,,CLN,O,,S: 980.3; 52 4& (M+H)*: 981.2,
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364 16

{PhSe0),0

CHJCl,

NHTroc .

31 32

F-10C & £ K CH,CL (15 ml) ¥ 49 31 (310 mg, 0.32 ml)# 5%
5 ¥ 2 EE AL AR CHCL (7 ml) ¥ & 70%3K 2 A5E &F(165 mg, 0.32
ml)#y R, HRIFREA-10C, F-10CHBZ R REY 5 54F.
FE BB E A Fe B B S 4h K% (30 ml), FTAF/KEH A CHLCL, (40
ml) . HARAVERABRATRER, TEFRE. FIFRFHE
PeigAx BEAMT(CBE TBS/ T8y 105 B 11 BB R)ALIFE) 32 % 3L%
10 & B4R (287 mg, 91%, HPLC: 91.3%), %A F F —FEHH/NFHK
#y B A (65:35),
'H-NMR (300 MHz, CDCL): 8§ (H#4ki4-4) 7.76 (m, 4H), 7.65 (m, 4H), 7.39 (m,
4H), 729 (m, 4H), 6.62 (s, 1H), 6.55 (s, 1H), 5.79-5.63 (m, 6H), 5.09 (s. 1H). 5.02 (d. J= §.o
Hz, 1H),499 (4, J= 6.0 Hz, 1H), 4.80-4. 63 (m, 6H), 4.60 (m, 1H), 4.50 (m, 1H). 4.38 (d. J=
12.8 Hz, J= 7.5 Hz, 1H), 4.27 (dd, J= 12.8 Hz,.!— 7.5 Hz 1H), 4. 16-3 .90 (m, 10H), 3.84 (s.
3H), 3.62 (s, 3H), 3.50 (s, 3H), 3.49 (s, 3H), 3 33-7 83 (m, 14H), 2.45:2.18 (m, 2H), 2.21 (s.

6H), 2.17 (s, 6H ), 1.77 (s, 6H), 1.67 (m. 2H).
BC-NMR (75 MHz, CDCL,): § (Ft#14ki%4-4%) 168.6, 168.4, 158.6, 154.8, 152.8,
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152.5, 147.3, 147.2, 146.8, 144.1, 144.0, 140.8, 139.7, 137.1, 129.8, 129.3. 128.4, 128.7,
126.5, 125.5, 123;7, 123.6, 123.5,123.4, 1222, 121.3, 118.3, 115.8, 115.5, 110.3, 106.9,
103.5, 103.2, 100.1, 99.6, 97.9, 97.7, 93.8, 73.4, 70.9, 69.2, 64.9, 62.5, 59.3, 58.9, 58.4, 56.7,
56.3,56.2, 55.4, 55.2, 55.1, 54.9, 54.7, 54.3, 54.1, 53.8, 52.8, 45.5, 40.5, 40.0, 39.8, 35.8,

35.5,33.9,33.7, 30.1, 28.8, 24.2, 24.1, 21.2, 14.5, 14.4, 12.7, 6.0, 5.7.
ESI-MS m/z: # & CgH,CLN,0,,S: 996.3; 5 A& (M+H)*: 997.2.

FEHA) 17

1) DMSO, T5,0

. 2) DIPEA
3) 'BuOH
PR L :
O MezN)\NMez ° CN
o s 5) Ac,0, CH,Cly
NHTroc 5
32 33

HRELBBEK BB R, AT/ RAHMTRHAFEREEAT
AGR ., F-18CéE 4K CHCL (4.5 ml) ¥ ¢4 DMSO (39.1 ml, 0.55
ml, 5 B F)YERF EZ R T HARE(G73ml, 022 ml, 2 %§). F-
T8CHEH B AL B 20 54, RETF-18CLREE A KK CHCL
(Iml A F £&F4=, 0.5ml A F2%)¥ 4 32 (110 mg, 0.11 ml,
HPLC: 91.3%)#9isk, FEifinidae v iga kil B8 it sh s R £-78
C, REHFELERIEE. T-40CH IR RAY 35 04F. £t
B 1) M R &R B 6. RSB, e iPr,NEL(153 ml, 0.88 ml,
8 HF)HH AR BRAMREE 0C 45 24P, ERINRZERG T
EERATE, REHAITE@A1.6ml, 044 ml 4 %5)F 2-R T 4-
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1,1,3,3-v9 ¥ % AK(132.8 ml, 0.77 ml, 7 % ¥)3H 3% KB w4 F 23°C
B 40 24F. REH AN TREF(1043 ml, 1.10 ml, 10 % &)
FE L RAYAE23C 1o, RERELEERAHA CHCL (20 m)
S A 4842 NH,CL (50 ml). 2B £.44(50 ml)Fe R AL 4A(50 ml)KE

5 Rk, SR VERRBRMTR, TRPRE. REHERkit
AREM(RBR: CRTE/ T 1.3 £ 1.2 # RTINS
33 ¥ 3% & B4R (54 mg, 58%).

'HNMR (300 MHz, CDCls): 8 6.85 (s, 1H), 6.09 (5, 1H), 5.99 (5, 1H), 5.20 (d, J= 5.8 Hz,
1H), 5.14 (d, J= 5.3 Hz, 1H), 5.03 (m, 1H), 482 (4, J= 122, 1H), 4.63 (4, J= 12.0 Hz, 1H),
4.52 (m, 1H), 4.35-4.17 (m, 4H), 3.76 (s, 3H), 3.56 (s, 3H), 3.45 (m, 2H). 2.91 (m. 2H). 2.32
(s, 3H), 2.28 (s, 3H), 221 (5, 3H), 2.12 (m, 2H), 2.03 (s, 3H).

BCINMR (75 MHz, CDCh): 8 168.5, 1672, 152.7. 148.1, 147.1, 144.5, 139.6. 139.1. 130.5.
120.0,123.7, 123.5, 123.3, 118.8, 116.5, 112.1, 100.6, 97.8, 73.3. 60.5. 59.4. 59.3. 58.3.
57.6,57.4, 56.1, 53.3, 53.1, 40.6, 40.0,31.0,22.2, 18.9, 14.4, 8.1,

10 ESI-MSm/z: #J4# CyH,oCLN,O,,S: 842.1; 52 ) {5 (M+H)": 843.1,

EHH) 18
" Me

\| ‘OMe
o]

TrocHN 6

. oy’
TMSCI, Nal

CH,Cl,, CH;CN

33 34

F 23 CHAFRS K T2 m)F HPLC &4 TaE(1.2 ml)+
15 & 33 (12 mg, 0.014 ml) &4 353% ¥ e A B4 4A(21 mg, 0.14 ml)Fedf K48
(2845, TR ZFATARAR(54mg, 0.14ml), ARRE
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RAEYERREEE. 15 542 A R FH10 m)H Bz 5534 A4

#]&-69465 Na,S,0, K& (3 x 10 ml)seik, A E R HBk4hTI%,

IR IR, FEMEY 34 K FZEBR(13 mg, T¥), ZEKRTR

Zit—F e HEEA .

'H-NMR (300 MHz, CDC): 5 6.85 (s, 1H), 6.09 (s, 1H), 5.99 (s, 1H), 5.27 (d, J= 5.8 Hz,

1H), 5.14 (4, J= 5.3 Hz, 1H), 5.03 (d, J= 11.9 Hz, 1H), 4.82 (d,J= 12.2, 1H), 4.63 (d, J=

13.0 Hz, 1H), 4.52 (m, 1H), 4.34 (m, 1H), 4.27 (bs, 1H), 4.18 (m, 2H), 3.76 (s, 3H), 3.56 (s,

3H), 3.44 (m, 1H), 3.42 (m, 1H), 2.91 (m, 2H), 2.32 (s, 3H), 2.28 (s, 3H), 2.21 (s, 3H), 2.03
5 (s, 3H).

ESI-MS m/z: it 44 C3,H;N,0,,S: 798.1; 52 ml4&(M+H)*: 799.1,

34 35

10 T 23°Cr /e T88/7K(90:10, 1 ml)iR4A-4% ¥ ¢4 34 (13 mg, 0.016 ml)
B R e AAE(5.3 mg, 0.081 ml). F& 70°CAe#hiz K5 A4 6 /s
M. K5, AZ23C, A CHCL (20 mh###& 4/ tofak B 40 K%
& (15 ml)A= EtN KR (15 ml)seidk, PR3 AR R BRBR4ATIE, it
JIFRYE . KRG WBE R Silica-NH, #brik 42 EAT(RILIR: TBET

15 /T eg 0:100 & 50:50 A% B R)LALIT R A4 35 5% & B 4R(6.8
mg, HHHE TT%).
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"H-NMR (300 MHz, CDCl3): 3 6.51 (s, 1H), 6.03 (dd, J= 1.3 Hz, J=26.5 Hz, 2H), 5.75 (bs,
1H), 5.02 (d, J= 11.6 Hz, 1H), 4.52 (m, 1H), 4.25 (m, 2H), 4.18 (4, J= 2.5 Hz, 1H), 4.12 (dd,
J=1.9 Hz, J= 11.5 Hz, 1H), 3.77 (s, 3H), 3.40 (m, 2H), 3.26 (t, J= 6.4 Hz, 1H), 2. 88 (m,
2H), 2.30-2.10 (m, 2H), 2.30 (s, 3H), 2.28 (s, 3H), 2.18 (s, 3H), 2.02 (5, 3H).

C.NMR (75 MHz, CDCl): § 174.1, 168.4, 147.8, 1454, 142.9, 140.8, 140.1, 131.7, 1302,
129.1, 1283, 1204, 1183, 117.9, 1138, 111.7, 101.7, 61.2, 59.8, 592, 58.9, 544, 53.8,

54.4,413,41.5, 34.1,23.6,20.3,155,94. .
ESI-MS m/z; #t+H48 Cy HyN,048:622.7; 3244 (M+H)": 6232,

CHO

R :
N
Me

2) DBU, DMF, CH,Cl;

3) (COH), '

35 36
5 A A F 3R (2x10 mi)&: 2 4 %7K DMF(5.8 ml) % ##fk, N- 2

HLeE-4-F B (378 mg, 1.5 ml)#yisik, B hEA FER L T4
Ke T 2LCEEEQEIBEERT K CHCL (2 E445%
W, 72 ml)¥ BEZ KT RQEx10 m)LL 2 4 35 (134 mg, 0.21 ml)#
Bk, T 23CHBMRERAM 4 DT, KETF 23CiEn DBU (32.2

10 BL, 0.21 mmol)F-F 23 CHEH 15 4-4F . 4437 41 - 64 48 A B BR KB (5.8
ml)he 2452 R A F H A 23 CHAE 30 04F. REW LR R
a7 E 0°CH4kAa N NaHCO;, 3% An A NaHCO, &40 K%
RS A ELO RIX, 3% K,CO, mE/KEH A BLO 423K, 444
B R MgSO, FHRIFBER B . WAL = M B beig bt EW(T

5 B OB/ THMA 1:3 £ 11)RALIFE) L A4 36 %% & B 4K(77 mg,
57%).
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10

"H-NMR (300 MHz, CDCl3): § 648 (s, 1H), 6.1 (d, /= 1.3 Hz, 1H), 6.02 (4, J= 1.3 Hz,
1H), 5.70 (bs, 1H), 5.09 (d, J= 113 Hz, 1H), 4.66 (bs, 1H), 439 (m, 1H), 427 (4, J= 5.6 Hz,
1H), 421 (, J= 10.5 Hz, 1H), 4.16 (d, J= 2.6 Hz, 1H), 3.76 (s, 3H), 3.54 (d, /= 5.1 Hz, 1H),
3.42 (d,J=8.5 Hz, 1H), 2.88-2.54 (m, 3H), 232 (s, 3H), 2.24 (s, 3H), 2.14 (5, 3H), 2.04 (s, _
3H). "C-NMR (75 MHz, CDCl):  186.7, 168.5, 160.5, 147.1, 146.4, 142.9, 141.6, 140.7,
1304, 129.8, 121.7 (2C), 1200, 117.8, 117.1, 113.5, 102.2, 61.7, 61.4, 60.3, 59.8, 58.9, 54.6,

41.6,36.9,29.7, 24.1,20.3, 15.8, 14.1, 9.6.
ESI-MS m/z: 348 Cy H, N,0,5:621.7; S2m{a(M+H)": 622.2,

FEp) 21

36 - Et-770

F 23 CH £ TEE(2.5 ml) ¥ & 36 (49 mg, 0.08 ml)F= 2-[3-55 % -4-
FEA R A] TH(46.2 mg, 0.27 ml)éy 5 F Ae A AE AL (105 mg), 4 23
CHARM Bbdh 14 1o, A TRAEEZ R RAYHENEH A
(ZBR LB/ THM 1/3 £ 1/1) %+ 13 2) Et-770 3% 4 & B4R (55 mg, 90%).

'H-NMR (300 MHz, CDCl;): 8 6.60 (s, 1H), 6.47 (s, 1H), 6.45 (s, 1H), 6.05 (s, 1H), 5.98 (s,
1H), 5.02 (d, J=11.4 Hz, 1H), 4.57 (bs, 1H), 4.32 (bs, 1H), 4.28 (4, J= 5.3 Hz, 1H), 4.18 (d,
J=2.5 Hz, 1H), 4.12 (dd, J= 2.1 Hz, J= 11.5 Hz, 1H), 3.78 (s, 3H), 3.62 (s, 3H), 3.50 (d, J=
5.0 Hz, 1H), 3.42 (m, 1H), 3.10 (ddd, J= 4.0 Hz, J= 10.0 Hz, J= 11.0 Hz, 1H), 2.94 (m, 2H),
2.79 (m, 1H), 2.61 (m, 1H), 2.47 (m, 1H), 2.35 (m, 1H), 2.32 (5, 3H), 2.27 (s, 3H), 2.20 s,
3H), 2.09 (m, 1H), 2.04 (s, 3H),

ESI-MS m/z: 3548 CyoH,,N,0,0S: 770.7; Al (M+H)" 7712,
A s) 22
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Pht Anh., CHCl,, CDI
17h, 23°C -

21

%42 CH,CL, (0.8 ml)¥ #4 21 (22 mg, 0.042 ml)#9 % F An A A4F K

ZWEREF(6.44 mg, 0.042 ml)FHL R RS A 23 CHEHE 2 )R,
5 RE A —oked(1 mg, 0.006 ml)F44iZ RA- M 23CHH T )

B, KRB AN A ok (5.86 mg, 0.035 ml)F iz R E%TF 23CH

B 17 BE. PTAREE A CH,CL, (15 m)## 54/ 0.1N HCI (15 ml)

k. AABRATRANE, LEFBREREERN. REWERiE

A EH(SIO,, TR/ LB TES 2:1)46404F 3] 27 (26.4 mg, 96%), # &

10 & B4R,
Rf: 0.58 (Z.B& T88).

YH NMR (300 MHz, CDCls): 7.73-7.64 (m, 4H), 6.40 (s, 1H), 6.12-6.01 (m, 1H), 5.63 (s;
1H), 5.58 (d, J= 1.5 Hz, 1H), 5.37 (dd, J;= 1.8 Hz, J;= 17.4 Hz), 5.23 (dd, Ji= 1,8 Hz, Jo=
10.5 Hz, 1H), 5.12 (d, J= 1.5 Hz, 1H), 4.22-4.15 (m, 3H), 4.08 (d, J= 1.8 Hz, 1H), 3.68 (s,
3H), 3.59-3.55 (m 2H), 3.35 (d, J= 8.1 Hz, 1H), 3.27-3.16 (m, 2H), 3.05 (dd, J;= 8.1 Hz, J;=
18.3 Hz, 1H), 2.64 (d, /= 18.0Hz, 1H), 2.30 (5, 3H), 2.24 (s, 3H), 2.09 (s, 3H), 1.80 (dd, J;=
11.4 Hz, J~15 Hz, 1H);

13C NMR (75 MHz, €DCly): § 167.7, 148.9, 146.4, 144.2, 142.6, 139.5, 134.0, 133.5, 132.0,
131.0, 1283, 123.0, 121.3, 120.9, 118.1, 117.5, 116.8, 113.6, 112.4, 100.8, 74.5, 60.6, 60.5,
57.7, 56.6, 55.6, 55.5, 42.3, 41.7, 26.6, 25.5, 15.9, 9.46.

ESI-MS m/z: #+E4& Cy,HyN,0,: 648.79; 52l (M+H)": 649.3,
L34 23
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PACI(PPha),. BusSAH
 ACOH:CH,Clp, 2h

F 23°Cé 4 CH,CL (11 ml) % &) 27 (26 mg, 0.041 ml)&4i5:& F An
A TE(11 ml). (PPhy),PdCl, (2.36 mg)#= Bu,SnH(28 ml, 0.10 ml), F
5 EiBEB AR RAY 2 B, WRARSMEINREAGE

# . (Si0,, THE T LB TES 2:1 W45 k)47 2] 28 (24.7 mg,
99%), A @ EEIK,
Rf: 0.33 (&% TR T 8g 2:1).

'H NMR (300 MHz, CDCl): § 7.75-7.70 (m, 2H), 7.69-7.65 (m, 2H), 6.39 (s. 1H), 5.82 (bs,
TH), 5.50 (d, J= 1.5 Hz, 1H), 5.0 (d, J= 1.5 Hz, 1H), 445 (bs, 1H), 4.23-4.19 (m, 2H). 4.10-
4.09 (m, 1H), 3.73 (s, 3H), 3.60-3.48 (m, 2H), 3.36-3.33 (m, 1H), 3.26-3.20 (m, 1H). 3.14-
3.08 (m, 1H), 3.98 (d, /= 14.4 Hz, 1H), 2.61 (d, /= 18.3 Hz, 1H), 2.30 (s, 3H). 2.23 (s, 3H),
2.06 (s, 3H), 1.85 (dd, J;= 12 Hz, J;= 153 Ha);

3C NMR (75 MHz, CDCly): 6 167.8.146.4, 145.1, 143.9, 142.7, 137.1, 133.5. 131.9, 130.8,
128.4,122.9, 120.8, 118.0, 116.8, 114.0, 113.4, 106.4, 100.4, 60.6, 60.5, 57.8, 56.6, 55.5,

55.2,42.6,41.5,25.6,25.5,15.8, 8.9.
ESI-MS m/z: #5448 Cy Hy,N,O,: 608.6; 524 (M+H)": 609.2.

10
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CH;COCL Py, CHzC‘g
0C.1h -

o .
phthalascidin

T 0C#& & CH,CL, (3 ml)¥ 8 28 (357 mg, 0.058 ml)é4 323% ¥ An
5 A CBER(41.58 ml, 0.58 ml)Fowitoz(47.3 ml, 0.58 ml), 34%3% Kz 38
LA 1 'Mv‘ R A CHCL, (15 m)##i% B R &% 4 A 0.1N HCl
(15 mD)geide, HATFAME R ABRIAT IR, 5B H A ER SR,
fi%%%ﬁ%ﬁ#ﬁé#ﬁ&kl& CH,;CN:H,0 60:40)2%.4¢.4% %) phthalascidin

(354 mg, 94%), # & & E4K,

Rf: 0.37 (CH3CN:H20 7:3, RP-18).

'HNMR (300 MHz, CDCL): & 7.72-7.68 (m, 2H), 7.67-7.63 (m, 2H), 6.38 (s, 1H), 5.69 (4,
J= 1.2 Hz, 1H), 5.64 (d, J= 1.2Hz, 1H), 5.30 (bs, 1H), 4.25-4.21 (m, 2H), 4.02 (d, /= 2.1 Hz,
1H), 3.64-3.62 (m, 5H), 3.33 (d, J= 8.4 Hz, 1H), 3.21-3.16 (m, 1H), 3.02 (dd, J;= 8.1 Hz, J»=
18 Hz, 1H), 2.76 (dd, J/= 1.8 Hz. J= 15.6 Hz, 1H), 2.63 (d, J= 17.7 Hz, 1H),2.29 (s, 3H),
2.28 (s3H), 2.21 (s, 3H), 2.0 (5, 3H), 1.73 (dd, J= 12.0 Hz, /= 15.3 Hz, 1H))

13C NMR (75 MHz, CDCl;) ): § 168.5, 167.6, 146.2, 144.2, 142.5, 141.0, 140.5, 133.4,
131.8,130.7, 128.2, 120.9, 120.8, 117. 9, 116 4,113.6,101.1, 60.4, 60.0, 57.0, 56.3, 55.6,

55.4,41.6,41.5,26.5,25.2,202, 15.7,9.4. :
10 ESI-MS m/z: it F44 C,¢H,,N,O,: 650; 523 {E(M+H) 651.2.
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AcCl,py, CHCly
0°C, 2h

F 0C# £ CH,CL, (2 ml) ¥ ¢4 17 (300 mg, 0.432 ml)é4 5% & Ao
A TBER(30.7 ml, 0.432 ml)Fevito2(34.9 ml, 0.432 ml), FANEET
WL B R B 2 1 0E, KB A CH,CL (15 mDA #5250 A 01N
HCL(15 ml)sesk. B FRAAE, SREFBEREEN. 132
42 (318 mg, 100%), @& & B4k, ZERT RE#—FHILm FRE
B R .
Rf: 0.5 (LEE TEs: FBE 5:1),
'"HNMR (300 MHz, CDCl;). § 6.66 (s, 1H), 5.93 (d,J=1.2 Hz, 1H), 5.83 (d. /= 1.2 Hz,
1H), 5.42 (t, J= 6.6 Hz, 1H), 5.07 (d, J= 5.7 Hz, 1H), 4.98 (d, J= 5.7 Hz, 1H), 416 (d, /= 1.8
Hi, 1H), 4.11 (d, /= 2.7 Hz, 1H), 3.98 (bs, 1H), 3.73-3.61 (m, 2H), 3.64 (s, 3H), 3.52-3.48
(m, 1H), 3.50 (s, 3H), 3.33 (d, J~ 9.6 Hz, 1H), 3.17-3.14 (m, 1H), 2.97-2.87 (m, 1H), 2.75-
2.70 (d, /= 16.8 Hz, 1H), 2.26 (s, 6H), 2.16 (s, 3H), 1.96 (s, 3H),1.70(dd, J= 1.7 Hz, J=
15.6 Hz, 1H), 1.3 (s, 9H), 0.59 (d, J= 6.0 Hz, 3H), - | -
BCNMR (75 MHz, CDCh) ): 5 172.0, 168.3, 162.3, 148.2, 144.4, 140.4, 1402, 130.9,
1305, 1253, 1234, 120.8, 117.6, 112.7, 1117, 101.4, 99.1, 79.2, 59.5, 58.8, 57.5, 57.4,

56.4, 55.5, 55.0, 41.3, 39.0, 28.2, 26.4, 24.6,.19.9, 18.4, 15.4, 9.1:
ESI-MS m/z: # J4# CygH,N;0,,:735.82; St (M+H)": 736.3.
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10

TFA, CH,Cly
3.5h,23°C

1 #£ CH,Cl, (2.16 ml)¥F # 42 (318 mg, 0.432 ml)#yA5 % F e A =

. ZB(1.33 ml, 17.30 ml)H-4§i% BB RAH 4 23CHH 3.5 I af. Ff
R R FLH T 0°C R iefnk B S 407K 5% (60 m)BE R, A CHCL (2

x 70 m)RE, FREABM)ANEF LT RYE., REWEhREE
M(SiO,, T8 T8 T BE 20:1) 24043 5] 43 (154 mg, 60%), # & & B
S
Rf: 0.22 (T8 ZB%: ¥ B 5:1),

'"H NMR (300 MHz, CDCL). 5 6.47 (s, 1H), 6.22 (bs, 1H), 5.95 (4, J= 1.2 Hz, 1H), 5.88 (d,
J= 1.2 Hz, 1H), 4.08-4.06 (m, 2H), 4.01 (bs, 1H), 3.69 (s, 3H), 3.49 (d, /= 3.6 Hz, 1H), 3.33
(4, /= 8.1 Hz, 1H), 3.26-3.22 (m, 1H), 2.95 (dd, J;= 8.1 Hz, J= 18 Hz, 1H), 2.80-2.76 (m,
2H), 2.58 (d, ~18Hz, l.I-I), 2.29 (s, 3H), 2.27 (s, 3H), 2.21 (s, 3H), 1.96 (s, 3H), 1.77 (44,

- Ji=12.3 Hz, Jy= 15.6 Hz, 1H), 0.90 (d. J<6.9 Hz, 3H).

3¢ NMR (75 MHz, CDCL;) ): § 174.8, 169.0, 146.8, 144.4, 142.8, 140.5, 140.2, 131.1,
128.8, 120.8, 120.5, 117.1,112.9, 1116, 101.5, 60.3, 59.0, 56.5, 56.3, 55.6, 55.1, 50.2, 41.6,

39.5,26.8,26.3,24.9,202,154,92.
ESI-MS m/z: 48 C;H;;N,0;: 591.65; 52 m{aA(M+H)": 592.3.
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PhNCS, CH,Cl,
2h,23°C

O)YNHCSNHPh

Me

# 42 CH,CL, (1.3 ml) ¥ ¢4 43 (154 mg, 0.26 ml)# 5% F A A FAL
5 F B X B(186 ml, 1.56 ml)FH 45k 23 CHEHE 2 N RE. HATAT
B A TR, REWERiEREEMSIO, THRETK TERTE
1:1 4% 5 %) 44013 3] 44 (120 mg, 63%), & & E4K,
Rf: 041 (LBR T E5: F 8% 5:1).

'"H NMR (300 MHz, CDCl3). §8.17 (s, 1H), 7.49-7.44 (m, 3H), 7.31-7.24 (m. 3H). 7.05 (d,
J= 6.9 Hz, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.87 (d, J= 1.2 Hz, 1H), 5.52 (bs, 1H), 4.54 (¢, J=
6.6 Hz, 1H), 4.15 (d, J= 2.1 Hz, 1H), 4.03 (d, J= 2.7 Hz, 2H), 3.80 {bs, 1H), 3.66 (s, 3H),
3.40 (bs, 1H), 3.32 (d, J= 7.8 Hz, 1H), 3.16 (d, J= 11.7 Hz, 1H), 2.82-2.61 (m. 3H). 2.29 s,
3H), 2.20 (s, 3H), 2.01 (s, 3H), 1.99 (s, 3H), 1.80'(dd, J;= 12.0 Hz, Ji= 15.9 Hz, 1H), 0.62
(d, J= 6.0 Hz, 3H). |

13C NMR (75 MHz, CDCl;) 5 178.5, 171.9, 168.7, 146.7, 144.5, 142.6, 140.6, 140.3, 136.3,
131.0,129.9, 128.9, 126.7, 124.4, 1209, 120.6, 117.7, 116.6, 112.7, 111.9, 101.4, 60.4, 58.7,
57.5,56.1,55.7, 55.1,53.3, 414, 38.8, 26.3, 24.4, 20.2, 18.1, 15.3, 9.2. |

10
ESI-MS m/z; 44 CyH,,N(O,S: 726.3; L RMA(M+H)": 727.3.
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4] 28

53NHC1 ﬁ;ﬂ.ﬁ%t 4
25h,23°C

45

= E53R(0.9 ml)F 44 (120 mg, 0.165 ml)&i5%& F A2 5.3N

5 HCY=—83R(1.8 ml), /£ 23 CHRBZ R LY 2.5 1B, REWH CHCI,
(10 m)F= H,O (5 ml)Ae 2 iz B E 4 F S+ A AEME . HAKABE 0C
Ao A B BR AR KR (20 mb) stk (pH=8), A/ A CH,CL, (2 x 15 ml)
BRI, TROEABRM)AFTHAIRERY, FLERERIAALETH—F
SLALRP T LA R T B 2 R L ¢4 45 (75 mg, 87%)) & & Bl4K,

10 Rf: 0.23 (LB T Bs. T 8% 5:1).

"H NMR (300 MHz, CDCl3): 3 6.43 (s, 1H), 5.94 (d. J= 1.2 Hz, 1H), 5.87 (d.J= 1.2Hz, 1H),
4.10 (d, J=2.1 Hz, 1H), 3.98 (d, /= 2.4 Hz, 1H). 3.91 (bs, 1H). 3.69 (s, 3H), 3.34-3.25 (m,
2H), 3.05 (dd, J;= 1.8 Hz, J,= 8.1 Hz, 1H), 2.80-2.73 (m, 3H), 2.46 (d, J= 18 Hz, 1H), 2.30
(s, 3H), 2.28 (5,3H), 2.20 (s, 3H), 1.98 (s, 3H), 1.79 (dd, J/= 12.6 Hz, J>= 16.2 Hz, 1H);
3C NMR (75 MHz, CDCL) ): 5 168.7, 146.7, 144.4, 142.9, 140.4, 130.4, 128.9, 121.1,

120.8,117.8, 116.8, 113.6, 111.5, 101.4, 67.6, 60.5, 59.8, 58.4, 56.6, 55.8, 55.3, 43.6, 41.8,

31.3,25.6,20.2,15.6,9.2.
ESI-MS m/z: 3t B8 CpgHy,N,Of: 520.58; 524 (M+H)*:521.3.
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4] 29

Pht Anh., CH,Cly, COI
17h, 23°C

45 Phtalascidin

%14 CH,CL, (0.4 ml)® # 45 (10 mg, 0.02 ml)#4 555 F An A AR K
5 = ¥ 82 &7 (2.84 mg, 0.02 ml), iz R AR 23 CHIE 2 ) o,
SRJE AN B = ke (0.5 mg, 0.003 ml) H-353% RA-4E 23 CHRE 7 )
B, AREIAB A —oked(2.61 mg, 0.016 ml)#34iz R M 23CH
BEHE 17 ord. 8RB A CHYCL (10 m)#F#iZia% A 0.1N HCI (5 ml)
k. AABRMNTRAIE, LRFBEREEN. REHEKE
10 A2 EH(RP-18, CH,CN:H,0 60:40)#:4t.43 2] phthalascidin & &, B4k
(11.7 mg, 93%).

Rf: 0.37 (CH3CN:H;O 7:3, RP-18).

'HNMR (300 MHz, CDCl): § 7.72-7.68 (m, 2h), 7.67-7.63 (m, 2 h), 6.38 (s, 1H), 5.69 (d,
J=1.2 Hz, 1H), 5.64 (d, J= 1.2 Hz, 1H), 5.30 (bs, 1H), 4.254.21 (m, 2 h), 4.02 (d, J=2.1 Hz,
1H), 3.64-3.62 (m, SH), 3.33 (d, J= 8.4 Hz, 1H), 3.21-3.16 (m, 1H), 3.02 (dd, J= 8.1 Hz, J;=
18 Hz, 1H), 2.76 (dd, J= 1.8 Hz, J= 15.6 Hz, 1H), 2.63 (d,J= 17.7 Hz, 1H), 2.29 (s, 3H),
2.28 (s,3H), 2.21 (s, 3H), 2.0 (s, 3H), 1.73 (dd, J;= 12.0 Hz, Ji=153 Hz, 1H)):

3C NMR (75 MHz, CDChy) ): 5 168.5, 167.6, 146.2, 144.2, 142.5, 141.0, 140.5, 133 4,
131.8,130.7, 128.2,120.9, 120.8, 117.9, 116.4, 113:6, 101.1, 60.4, 60.0, 57.0, 56.3, 55.6,
55.4,41.6,41.5,26.5,25.2,202,15.7, 94, |

ESI-MS m/z: B4 C,H, N,Oq: 650; 52 m4E(M+H)*: 651.2.
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£ H#45) 30

TBOPS, Imd., DMAP Me
DMF, 6h; 23°C

¥ 0°C 42 DMF (0.05 ml) ¥ ¢4 25 (18 mg, 0.032 ml)#9 & # Aa
5 AL F 6 DMAP (0.5 mg, 0.004 ml). =t=(5 mg, 0.08 m)Fed&-T %
R A FAEEK(12.5m], 0.048ml), FFIEE A RASMAE 23 CHH
6 B, F 0CAeAK(10 ml), 7KARK b LER TEg 1:10 (2 x 10 mi)
BRI, BAETRERSA). TEFREREZERN. RGHhEkit
A EM(SIO,, Tl LB TES 3:1)440132) 26 & & B4R (27 mg, 88%).
10 Rf: 0.29 (T T TES 3:1),

'"H NMR (300 MHz, CDCL) § 7.61-7.58 (m, 2 h), 7.42-7.28 (m, 8H), 6.71 (s, 1H), 6.19-6.02
(m, 1H), 5.78 (d, J= 1.2 Hz, 1H), 5.64 (d, J= 1.2 Hz, 1H), 5.40 (dd, J;= 1.2 Hz. J;= 17.1 Hz,
1H), 5.27.(dd, J;= 1.2 Hz, J;= 10.2 Hz, 1H), 5.13 (s, 2 h), 4.45 (d, J= 2.4 Hz, 1H), 4.24 (d,
J= 2.1 Hz, 1H), 4.17-4.06 (m, 3H). 3.75 (5, 3H), 3.64 (dd, J;= 2.4 Hz, J;= 9.9 Hz. 1H), 3.59
(s, 3H), 3.42-3.21 (m, 4H), 3.10 (44, J;= 8.1 Hz, J,= 1.7 Hz, 1H), 2.70 (d, J= 17.7 Hz, 1H),
2.33 (s, 3H), 2,26 (s, 3H), 2.11 (s, 3H), 2.08-1.89 (m, 1H), 0.87 (s, 9H);

3CNMR (75 MHz, CDCl;): & 148.5, 1483, 148.1, 144.0, 139.0, 135.6, 135.4, 133.8, 133.1,
132.6, 130.5, 130.3, 129.6, 129.4, 127.5, 1274, 125.1, 1243, 121.6, 118.5, 117.5, 1129, -
111.7, 100.8, 9.2, 74.0, 67.7, 61.5, 59.6, 59.0, 57.7, 57.1, 5.4, 41'6, 29.6, 26.6, 25.5, 18.8,
158,92,

ESI-MS m/z: #t F4# C,,H,N;0,Si: 801.3; szal{a(M+H)": 802.3.
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Bu;SnH, (PPhy),PdCl,  Me
ACOH, CH,Cly, 1h, 23 °C

F 23C £ CH,CL, (0.15 ml)¥ 49 26 (7 mg, 0.0087 ml)éy 5 & F
5 e ZE(2.5 ml, 0.044 ml). (PPh,),PdCl, (0.5 mg, 6.96 x 10 ml)#e
Bu,SnH(3.5ml, 0.013 ml), FiZiZEHRBFZR L RLSY 1 0, FTHF
BB TR LB TS 5:1 (0.5 ml)ég iRA A B F BRI A GG
(810,, 5:1 £ 111 Tk TER L ESAF & )44 2] ET-11 (5 mg, 75%), #
8 & B4k,
10 Rf: 036 (Th: TR LB 115, 2K),

'H NMR (300 MHz, CDCl3): 8 7.56 (m, 2 h), 7.41-7.25 (m, 8H), 6.67 (s. 1H), 5.72 (d, J=
1.0 Hz, 1H), 5.58 (d, /= 1.0 Hz, 1), 5.51 (s, 1H), 5.38 (4, J= 5.75 Hz, 1H), 5.16 (d, J= 5.7
Hz, 1H), 4.57 (d, J= 2.9 Hz, 1H), 4.21 (m, 1H), 4.09 (m. 1H), 3.72 (s, 3H), 3.71 (s. 3H), 3.68
(dd, J;= 2.1 Hz, J2« 10.4 Hz, 1H), 3:38-3.26 (m, 3H), 3.11 (dd, Ji= 2.5 Hz, J1- 15.7 Hz, 1H),
3.01 (dd, Jj= 8.9 Hz, J5- 17.9 Hz, 1H), 2.70 (d, J= 17.9 Hz, 1H), 2.31 (s, 3H), 2.25 (s, 3H),
2.06 (s, 3H), 1.89 (d4, J;- 12.1 Hz, J»- 15.7 Hz, 1H), 0.9 s, SH). );

*CNMR (75 MHz, CDCl5): § 149.0, 147.4, 1453, 144.3, 136 3, 135.7, 135.4, 133.2, 1309,
130.5, 129.6, 129.5, 127.5, 125.0, 118.6, 112.5, 112.1, 105.7, 100.5, 9.8, 68.5, 61.5, 59.7,
58.8,57.7, 56.9, 56.5, 55.4,41.7,26.6,26.2, 25.5, 1819, 15.8, 14.2, 8.7,

ESI-MS m/z: #t & C,Hy N;0,Si: 761; s£al{a(M+H)": 762.
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CeHSNCS, CHClz -

1.3n,23°C
Pnnnscun\(ko

3

F 23°CH# A CH,CL 27 ml) % 84 2 (3.0 g, 5.46 ml)F= 5§85
5 K E8(3.92 ml, 32.76 ml)#4 ik 1.5 B, 442 BB 844 4 CH,CL (10
mDFeK(S m)Z F 5B, ABBATRANE, LEFRE. REY
kit A EAT(SI0,, TIRE 2:3 T LB TESH R )HALITE] 3 (3.29
g, 88%), A& & Bk,

Rf: 0.27 (ACN:H,0 3:2, RP-C18);
H NMR (300 MHz, CDCls): 8 7.77 (bs, 1H), 7.42-7.11 (m, 5H), 6.65 (d, 1H), 6.29 (s, 1H),-
5.6-5.5 (m, 1H), 4.19-4.14 (m, 2 h), 4.08 (d, 1H), 3.92 (s, 3H), 3.87-3.65 (m, 6H), 3.77 (s,
3H), 3.37-2.98 (m, 8H), 2.50 (d, 1H), 2.31 (s, 3H), 2.20 (s, 3H), 1.96 (d, 1H), 1.87 (5, 3H),
1.81-1.75 (m, 1H), 0.96 (d, 3H);
13C NMR (75 MHz,
CDCl3):5 185.7, 180.9, 178.9, 172.0, 155.7, 147.1, 143.2, 142.4, 136.0, 135.1, 130.5, 129.9,
129.3, 128.5, 126.9, 124.4,120.2,117.4,116.3, 77.1, 60.9, 58.6, 56.2, 55.8, 55.0, 54.6, 53.5,
41.7, 403,25.1,24.5,18.4,15.8,8.7 .

10 ESI-MS m/z: #+J4& CyeH, NoOS: 684.8; 524 (M+H)": 685.2.
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k4] 33

N——Me jHCI6SMAE=fAKP
N\/ >
' 2) NaCOsH
NH

4

3

F 23 CHH A 6.5M HCY = £.752r(150 ml) ¥ ¢4 3 (0.143 g, 0.208

5 ml)g 5% 6 N, KB, BB ¥ A AT R (3 ml) BT A AE .

PR35 W Je o o 1 BB S 4 K% % (3 mi) A= CHCL, (3 3 ml)Z i) &~

BL. HATAFA LB R TIRIF RS, R e 4 4= 6 69 RE-H(4:6

90:10), ZREM#HELIZ IR 6.

Rf: 0.4 (ZBR LB FB8% 5:1, A#MR).

TH NMR (300 MHz, CDCl;): & 6.45 (s, 1H), 4.16 (m, 1H), 4.02 (d, 1H), 3.96 (s. 3H). 3.79

(m, 2 h), 3.75 (s, 3H), 3.35 (m, 1H), 3.20-3.00 (m, 3H), 2.87 (d, 1H), 2.75 (d. 1H). 2.43 (d,

1H), 2.34 (s, 3H), 2.30 (s, 3H), 1.93 (s, 3H), 1.72-1.5 (m, 3H);
10 ESI-MS m/z: 3t F4# CyeHyN,Oy: 478.5; FEm{EM+H)*: 479.2.

6.5M HCl £ =5 KT M
— N—~Me
45 min, 23°C

MeQ

PhHNSCHN

F 23 CHHE 6.5M HCYU= £ 2R (150 ml) ¥ #4 3 (0.143 g, 0.208
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mD&g Rk 1 e, BERNRLFERGY, ZAREGHWE kA EN(T
BR LB/ F B8/ = TR 100:25:0.1)%640.75 2] 6 (80 mg, 83%), & & B
K.

Rf: 0.26 (ACN:H0 3:2, RP-C138);

TH NMR (500 MHz, CDCL): § 6.46 (s, 1H), 5.9 (bs, 1H) 4.67 (dd, J=18.3 Hz. J= 7.8 Hz.
IH) 424 (d, 1H), 4. l6(s,3H) 393(d,J—77Hz 1H), 3.8 (m, 2 h). 3.77 (s. 3H). 3.45 (m. 2
h), 3.08 (44, J=17.9 Hz, J=3.6 Hz, 1H), 2.78 (m, 1H), 2.55 (4, 1H), 2.3 (m. 1H). 2.3 (s. 3H).
2. 28 (s, 3H),.l.90 (s, 3H);

13C NMR (75 MHz,CDCl;):5 186.2, 162.1, 154.9, 146.9, 145.3, 143.0, 130.1, 129.4, 128.1.
>125.0,‘1'21.4, 116.4,116.2, 66.6, 60.7, 6Q.7, 60.1, 59.6, 58.8, 55.6, 54.9, 41.9,25 3, 24.7,

15.7,89. .
ESI-MS m/z: i+ F 8 CogH,eN,0,: 460.5; 52 mi4E(M+H)*: 461.1.

PhHNSCHN

€ FGIR(S ml) ¥ 49 3 (2.38 g, 3.47 mI)&G IR P A=

N34 ml)F ¢y 5.3MHCL, 42 23°CHILIZE LY 45 947, REIn
10 N A0 (51 ml, 539.5 ml)F45iz RAIH 4 I 0. HBREHAZE O

CH T 36l B F 405 5K BR 44 7K 557,300 ml)F= 2,85 28$(300 ml). 4]

ahe. AAEBMTRANA, LEFRE. RGHEMREAE EH (SO,

CH,CL, £ CH,ClL: ZER T8 1:2 B R)SAL4ZE) 5 (1.75 g, 97%), #

FEEIK,

Rf: 0.53 (ACN:H,0 3:2, RP~C18),

s '"HNMR (300 MHz, CDCL): 8 6.51 (s, lH), 5.98 (bs, 1H), 4.84 (dd, 1H), 4.17 (4, 1H), 4.00
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(d, 1H), 3.99 (s, 3H), 3.85 (bs, 1H), 3.81 (m, 1H), 3.74 (s, 3H), 3.70 (d, 1H), 3.23 (m, 1H),
3.11 (dd, 1H), 3.09 (m, 1H), 2.93 (m, 2 b), 2.4 (d, 1H), 3.67 s, 3H), 2.25 (5, 3H), 1.70 s,
3H), 1.60-1.50 (m, 2 h), 1.29 (s, 3H);

BCNMR (75 MHz, CDCL): 3 185.9, 180.8, 169.9, 1602, 156.2, 147.0, 143.1. 140.4. 136.1.
130.6,129.6,127.9, 1204, 117.2, 61.0, 60.7, 586, 56.1, 5.7, 55.1, 54.3.41.8.41.1. 25.7.

23.9, 222 15.7, 8.7.
ESI-MS m/z: 3 J48 CHN,Op 5206; 5 MHE(MHH)": 521.1.

4 36

M N\/ Me  wmowmer,chc, | Me
MeD” N : DIPEA, DMAP
o En MeO
NH
)
5
5 F 0°C )4 CH,Cl, (17 ml) ¥ #9 5 (175 g, 3.36 ml)éd S Ao x

ZHFAA (1171 ml, 67.23 ml). DMAP (20 mg, 0.17 ml)F=3e 9 %
& (4.11 ml, 50.42 ml), £ 23°C6 ) B &, 421% R # 4 CH,CL, (50 ml)
Frla B B S AR KIER Q25 m)Z M 58, ARBATERANE, F#
BREREER. KB HBEYik4EHRP-18, CH,CN/H,0 1/1)2:40.7%

10 2 7 % EEIKR(1.32 g 70%),

Rf: 0.34 (ACN:H,0 2:3, RP-C18);

'H NMR (300 MHz, CDCl;): & 6.74 (s, 1H), 5.14 (s, 2 h), 4.82 (m, 1H), 4.22 (d, 1H), 4.00
(s, 3H), 4.0 (m, 1H), 3.83 (m, 2 h), 3.7 (5, 3H), 3.58 (s, 3H), 3.4 (m, 1H), 3.2-2.95 (m, 6H),
2.43 (4, 1H), 2.37 (s, 3H), 2.22 (s, 3H), 1.89 (s, 3H), 1.5-1.4 (m, 2 h), 1.31 (s, 3H);

3¢ NMR (75 MHz, CDCL): 8 185.9, 180.7, 169.6, 156.2, 148.9, 148.5, 1403, 136.2, 131.3,
130.1,127.7, 124.6, 123.7, 117.3, 9.5, 99.2, 60.9, 59.7, 58.8, 57.7, 56.4, 55.7, 55.0, 54.2,
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51.0, 41.6, 41.0, 40.5, 25.5, 23.9, 22.3, 19.3, 15.6, 14.6, 8.6.
ESI-MS m/z: # B8 CyHu N,O;: 564.6; S AUEM+H)": 565.3.

ka4 37

e N2V MeOH, 1MNaOH
MeO X 0°C,15min.
cN
NH
o
7
5 F 0CH /£ FE(74 m) ¥ 4§ 7(0.37 g, 0.65 ml)é4 5% F A IM

S84L4H(130 ml), I ZR A 15 44vE, £ 0CH 6MHCIHE X
Z pH=5, ¥Ari3RAm L8 LB (3 x 50 mD)IRIRH A ALBR 4 T AR
AN AIER LT RYE. KRG WE kit EH(RP-C18, CH;CN/H,0
1/:1)464013 2 8 &% €. 30K 4 (232 mg, 65%).

RE: 0.5 (ACN:H,0 3:2, RP-C18);

"H NMR (300 MHz, CDCh): & 6.75 (s, 1H), 5.15 (s, 2 b), 4.86 (m, 1H), 4.26 (d; 1H), ), 4.01
(d, 1H), 3.88-3.81 (m, 2 1), 3.70 (s, 3H), 3.58 (s, 3H), 3.39 (m, 1H), 3.27-3.21 (m, 1H), 3.18-
3.08 (m, 2 1), 3.03-2.97 (m, 1H) 247 (d, 1H), 2.37 (s, 3H), 2. 22 (s, 3H), 1.90 (s, 3H), 1.57-
146 (m, 2 h), 1.33 (s, 3H); |

3C NMR (75 MHz, CDCl;): § 185.3, 180.6, 175.9, 170.1, 151.5, 148.9, 148.6, 143.3, 133.7,
131.5, 129.9, 124.7, 123.5, 117.1, 117.0, 99.2, 59.8, 58.7, 57.8, 56.3, 55.3, 54.9, 54.3, 41.5,

40.7,29.6,25.5,244,22.2,20.7,15.7, 8.0.
10

ESI-MS m/z: #+F4& C,iH, N,0;: 550.6; 52 m{E(M+H)": 551.2.
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4] 38

_CICH;,Br/Cs2C0;y _
DMF/80°C

# 72 DMF (30 ml) % #4944~ 8 (240 mg, 0.435 ml)#y BLABE R F
5 Aax 10% Pd/C (48 mg) 4 H, (RAE) AL 1 0F. ERAT
FE AT 6B A + Btk 24 K Cs,CO; (240 mg,
0.739 ml)#4 Schlenk & % . KB ARK F5(0.566 ml, 8.71 ml).
HMEn, FOCHHES M. Ay, @itk tdRiA
CH,CL %k, HAMERGEZTIRFERBRMFE 9, AR mRY,
10 TR T R — PR AER TREN TR,

Rf: 0.36 (Si0,, TI%: L8 LEk 1:5)

'H NMR (300 MHz, CDCL): 8 6.71 (s, 3H), 5.89 (d, 1H), 5.81 (d, 1H), 5.63 (bs. 1H), 5.33
(d, 1H),5.17 (d, 1H), 4.97 (m, 1H), 4.20 (d, 1H), 4.09 (m, 1H), 3.99 (m, 1H), 3.68 (m, 1H),
3.65 (s, 6H), 3.59-3.47 (m, 4H), 3.37-3.37 (m, 2 h), 3.14- 2.97 (m, 2 h), 2.62 (d, 1H), 2.32 (s,
3H), 2.20 (s, 3H), 2.08 (s, 3H), 1.72 (m, 1H), 1.36 (s, 3H);

3C NMR (75 MHz, CDCl;): § 169.8, 149.1, 147.4, 145.5, 1362, 130.9, 130.8. 125.0, 122.9,
117.7, 112.6, 111.8, 106.4, 100.8, 99.8, 59.8, 58.9, 57.7, 56.6, 56.4, 55.5, 55.2, 41.6., 40.1,

29.6, 25.9, 25.0,22.6, 15.6, 8.8.

ESI-MS m/z: 3+ 48 CyoHaSIN,O;: 564.6; 52 {E(M+H)": 565.3.
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- AR/ Cs,CO,
DMF23°C

F 0CH44 /& DMF (4 m)F ¢ 9 (245 mg, 0.435 ml)&4 252 &9 5%

5 HE T o N B BR 46,(425 mg, 1.30 ml)A=3% S 2438 (376 ml, 4.35ml), & 23
CHEPRAHY 1 DE. FIRR 48 it sk + #uid jE 5 & CHLCL (25
ml)FeK(10 mD)Z & B, A AT RR(FLBR4A) R RS, 173
KBY, A%k EN(SIO,, CHCL:Z 8 T8 1:2)454L7F5)] 10
8% &b k(113 mg, 43%).

10 Rf: 0.36 (Tkt: LR L& 1:5)

'H NMR (300 MHz, CDCl3): § 6.74 (s, 1H), 6.3-6.0 (m, 1H), 5.94 (¢, 1H), 5.87 (d. 1H),
5.43-5.36 (m, 2 h), 5.22 (s, 2 h), 5.00 (m, 1H), 4.22 (m, 1H), 4.17-4.01 (m. 1H), 3.98 (m, 2
h), 3.71-3.67 (m, 1H), 3.69 (s, 3H), 3.62-3.51 (m, 3H), 3.58 (s, 3H), 3.39-3.37 (m, 1H), 3.31-
3.26 (m, 3H); 3.09 (dd, 1H), 2.56 (d, 1H), 2.36 (5, 3H), 221 (5, 3H), 2.1 (5, 3H). 2.24-2.10
(m, 1H), 1.82-1.73 (m, 1H), 1.24 (bs, 3H)
3¢ NMR (75 MHz, CDCl): & 169.4, 148.8, 1483, 139.1, 133.7, 130.9, 130.3, 125.2, 1202,

117.7,113.1, 112.6; 101.3, 99.3, 74.1, 59.7, 59.3, 57.8, 57.0, 56.1, 56.1, 55.2,41.6, 41.0,
40.9,29.7,26.3,22.5, 15.6, 9.3 '
ESI-MS m/z: it #-1& C,3H, N,O,: 604.7; s2i{E(M+H)": 605.3.
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AcCl, py .
CH,Clp, 0°C,1h

46

T 0CH &£ CHCL (0.2 m)¥ 49 9 (22 mg, 0.039 ml)& i F e
ZEA, (2.79 ml, 0.039 ml)Festez (3.2 ml, 0.039 ml), 4% B 5 &b
BAE 1B, REEE %A CH,CL (10 ml)## 3£/ 0.1N HCI (5 ml)
k. FAHRBATRANE, TEFBEREERFE] 46 (22 mg,
93%), Hé& & B4R,

Rf: 0.4 (T4 T8 T8 1.5)
TH NMR (300 MHz, CDCl,). & 6.74 (s, 1H), 5.97 (d, /= 0.9 Hz, 1H), 5.91 (d, /= 0.9 Hz,
1H), 5.12 (d, /= 5.7 Hz, 2 h), 5.04 (d, /= 5.7 Hz, 1H) 4.90 (t, J= 6 Hz, 1H),4.17 (d, /=2.7
Hz, 1H), 4.05 (d, J= 2.7 Hz, 1H), 4.01 (bs, 1H), 3.71 (s, 3H), 3.57 (s, 3H), 3.50-3.44 (m, 2
h), 3.38-3.36 (m, 1H), 3.30-3.26 (m, 1H), 3.00 (dd, J;= 7.8 Hz, J;= 18.0 Hz, 1H), 2.79 (d, J=
12.9 Hz, 1H), 2.60 (d, J=18.0 Hz, 1H), 2.35 (s, 3H), 2.32 (s, 3H), 2.21 (s, 3H), 2.00 (s, 3H),

1.68 (dd, J;=11.7 Hz, Jr= 15.6 Hz, 1H).
10 ESI-MS m/z: 3t B4 C3,H;iN,Oy: 606.67; 52 A4EM+H)": 607.3.
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HCIS3M E=fAFP - -

Lot

1n,23°C

6 47

FIEF5ER(0.1 ml)F ¢4 46 (8 mg, 0.013 ml)&9iE& F /A 53N
5 HCV=#53R(0.5ml), ¥z R EMAE23CHB 1IN, KE, HE
&R CHCL, (5 mD##F A 0.INHCI (3 ml)zbi4k. A ALBR4A T IRA AL
o, WRIFRERZHEFITE 47 (5 mg, 70%), # & & B4K.
Rf: 0.4 (Th%: LEL TBE 1:5)
'H NMR (300 MHz, CDCl;). 6 6.51 (s, 1H), 5.97 (4, J=12Hz, 1H), 5.91 (d.J= 1.2 Hz,
1H), 4.97 (bs, 1H), 4.11 (bs, 1H), 4.04-4.02 (m, 2 ), 3.75 (s, 3H), ), 3.65 (d, /= 2.1 Hz, 2 h),

3.56-3.30 (m, 2 h), 3.04 (dd, J;= 7.5 Hz, J= 18 Hz, 1H), 2.80 (d, J= 14.4 Hz. 1H), 2.59 (d,
J=18.3 Hz, 1H), 2.33 (s, 3H), 2.24 (5, 3H), 2.00 (5, 3H), 1.76 (dd, J/= 12.0 Hz, J= 159 Hz,

1H), 133 (s, 3H), 1.25 (s, 3H).
10 ESI-MS m/z: # F4& C3Hy N, O,: 562.61; 52 ml{a(M+H)": 563.3.
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10

FLAEH 42

RABE, by,
CH,Clz, 0°C, th.

Y

F 0C 4 CH,CL, (0.3 ml) ¥ # 45 (10 mg, 0.0192 ml) #9385 ¥ An
NS RBER(2.34 ml, 0.0192 ml)Fewttez (1.55 ml, 0.0192 ml). 4% K&
REMIH 1 B, RE, #ZE%A CHCL (5m)#ZHA 0.IN HCI
G mhzeik, ARBRATRAIE, LEFREREEN., ZEHE
bk A EHT(SIO,, TR LB LB 1:2)54k45 3 48 (11 mg, 95%), #
8 & B4k,
Rf 0.12 (Tt TBR TEE 1:2)
'H NMR (300 MHz, CDC;): § 6.50 (s, 1H), 5.98 (d, J= 1.5Hz, 1H), 5.91(d, J= 1.5 Hz, 1H),
5.75 (s, 1H), 5.02 (t, J= 5.4 Hz, 1H), 4.10 (d, J=. 1.5 Hz, 1H), 4.06 (d, J= 2.7 Hz, 1H), 4.02
(d, /=2.7Hz, 1H), 3.77 (s, 3H); 3.76-3.71 (m, 1H), 3.86-3.28 (m, 3H), 3.04 (dd, J;= 8.1 Hz,
J>=18.3Hz, 1H), 2.78 (d, /=15.9 Hz, 1H), 2.55 (d, J=18 Hz, 1H), 2.32 (s, 6H), 2.26 (s, 3H),
1.98 (s, 3H), 1.84-1.68 (m, 2 h), 1.36 (d, J= 7.2 Hz, 2 h), 0.69 (d, J= 6.6 Hz, 3H). 0.62 (d.

J=6.6 Hz, 3H). | S
ESI-MS m/z: 3 J A& Cy,H,oN,0;: 604.69; 5 @i4& (M+H)": 605 3.
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10

645 43

258, py
CH,Cl,, 0°C, 1h

Y

F 0°C¥14 CH,CL, (0.3 ml) ¥ 44 45 (10 mg, 0.0192 ml) &35 %& ¥ An
A R BEH(3.98 ml, 0.0192 ml)Fewitee (1.55 ml, 0.0192 ml). i B &
R 1 D at, RE, ZEEA CHCL (5 m)#F#H# A 0.INHCI
G mhskik, AHABHTRANE, TEFBEREEN, REWE
Pig A2 EH(SIO,, Tht: TBE LBg 1:2)45404% 3] 49 (12.4 mg, 96%),
A& E B4R,
Rf: 0.7 (T8 T.8%: ¥ 85 10:1)
'THNMR (300 MHz, CDCl;): 8 6.50 (s, 1H), 5.98 (d, J=1.5Hz, 1H), 5.91 (d, J= 1.5 Hz,
1H), 5.73 (s, 1H), 5.08 (t, /= 5.4 Hz, 1H), 4.10 (4, J=15 Hz, 1H), 4.05 (m., 1H), 4.01 (m, | ,
1H), 3.76 (s, 3H), 3.65-3.61 (m, 1H), 3.40-3.27 (m, 3H), 3.03 (dd, J,= 8.1 Hz, J,= 18.6 Hz,
1H), 2 .78 (d, J=13.2 Hz, 1H), 2.57 (d, /<18.3 Hz, 1H), 2.32 (s, 3H), 2.31 (5, 3H), 2.25 (s,
3H), 1.99 (s, 3H), 1.79 (dd, J/= 12.0 Hz, J= 16.5 Hz, 1H), 1.73-1.42 (m, 4H), 1.33-1.18 (m,

10H), 1.03 (m, 2 h), 087(t,J-66Hz, 3H).
ESI-MS m/z: 3+ J48 CyeHy,N,O;: 674.83; 5237 4ﬁ(l\/I+H)* 675.5.
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524 t5) 44

R X-C,HCIF,0, py
CH.Cly, 0°, 1h.

F 0C#) .4 CH,C, (0.3 ml) ¥ ¢4 45 (14.5 mg, 0.0278 ml)é4i5 % F
5 FNR X -3-Z £ F A AAHEBR4.76 ml, 0.0278 ml)Ferit 2 (2.25 ml,
0.0278 ml), iz R AL RAMtI 1 Iot, KB, ZR A %A CHCL (5
m)# A 0.INHCl (3 m)skik. AAB4TRANE, TiEHFE
EREER. RYME2REEEN(SIO,, T LB LE 1:1)s540F
%) 50 (18.7 mg, 94%), # & & B4k,
10 Rf: 0.64 (LBR T E5: F 82 5:1)
'"HNMR (300 MHz, CH;OD). & 7.74-7.55 -(m, 4H), 7.23 (d, J= 16.0 Hz, 1H), 6.34 (s, 1H),
6.12 (d, J=16.0 Hz, 1H), 6.07 (d, J= 0.9 Hz, 1H), 5.96 (d, /= 0.9 Hz, 1H),4.39 (d, /=2.4
Hz, 1H), 4.07-4.05 (m; 1 H), 3.81 (bs, 1H), 3.46-3.51 (m, 3H), 3.42 (s, 3H), 3.09 (br d,J—4
12.0 Hz, 1H), 2.94-2.85 (m, 2 h), 2.74 (d, /=18.3 Hz, 1H), 2.38 (s, 3H), 2.23 (s, 3H), 2.02 (s,
3H), 1.80 (s, 3H), 1.84-1.75 (m, 1H).
13C NMR (75 MHz, CDCls) ): § 168.7, 165.3, 146.5, 144.7, 142.6, 140.6, 138.0, 135.9,
131.0, 130.9, 129.1, 128.6, 125.8, 125.7, 124.5, 124.4,122.7, 121.2, 117.8, 116.5, 11_3.0,

112.0, 101.7, 60.4, 59.1, 56.5, 56.4, 55.6, 55.3, 41.8, 40.3, 26.6, 25.1, 20.3, 15.4,9.3.
ESI-MS m/z: 48 CyH,,F,N,0;: 718.72; 52l (M+H)*: 719.3.

175



01812746.0 oW B 5E138/263W

| 45

SR E, py
CH,Cl,, 0°C, 1h

F 0°C ¥ 42 CH,C, (0.4 ml) ¥ # 43 (33 mg, 0.0557 ml)&4i5 3% & An

5 AF K BEE(6.79 ml, 0.0557 ml)F=witnz (4.5 ml, 0.0557 ml), 5% K5
RAMBEEE 1, KRB, ZE%RA CHCL (5 m)##H# A 0.IN HCI
G ml)zd. AABRMNTFRAENE, SEFBEREEN. REWE
Meig A2 BEAT(SIO,, Tt LB T.B5 1:2)44b 432 51 (34 mg, 91%), #
B & B4R,

10 Rf: 0.09 (T.hx: TBE TEs 1:2)

"H NMR (300 MHz, CDCly): & 6.46 (s,1H), 6.10 (bs, 1H), 5.9 (d, J= 0.9Hz, 1H), 5.90 (d,
J=0.9 Hz, 1H), 5.30 {t, J= 6.0 Hz, 1H), 4.10-4.05 (m, 3H),3.81 (bs, 1H), 3.74 (s, 3H), 3.54
(bs,1H), 3.38-3.36 (m, 1H), 3.29-3.21 (m, IH), 3.00 (dd, J,= 8.0 Hz, J= 18.0 Hz, 1H), 2.25
(s, 3H), 2.20 (s, 3H), 2.00 (s, 3H), 1.95-1.90 (m, 3H), 0.87 (d, J=6.6 Hz, 6H), 0.76 (d, J=6.0

Hz, 3H).
ESI-MS m/z: 3+ H4& CyoH,NyOy: 675.77; 52 m4E(M+H)": 676.3.
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10

k&%) 46

B X-C,HCIF;0, py
CH,Cly, 0°, 1h.

F 0°C 14 CH,CL (0.4 ml) % &) 43 (33 mg, 0.0557 ml)#4 & F An
AEX-3-Z A F A ) ABE(9.52 ml, 0.0557 ml)Fenkez (4.5 ml, 0.0557
ml), iz E A RAMBE 1 DK, KB, ZERA CHCL (5 mh#
B A 0.INHCI G ml)zkik., FABMATFRANE, TEFRERE
BH . KRG W B PR EAT(SIO,, TR LR TE 1:2)45407F 2] 52 (40
mg, 92%), @ & B4k,

Rf 0.21 (T4 TR B 1:2),

"HNMR (300 MHz, CD;0D). & 7.74-7.47 (m, 4H), 6.49 (s, 1H), 6.40 (d, J= 15.6 Hz, 1H),
6.00 (d, /= 1.5 Hz, 1H), 5.90 (d, J= 1.5 Hz, 1H), 5.47 (t, /= 6 Hz, 1H), 4.12-4.09 (m, 3H),
3.93 (bs, 1H), 3.71 (s, 3H), 3.59-3.58 (m, 1H), 3.38 (d, /=<7.8 Hz, 1H), 3.29 (d, J=12.0 Hz,
1H), 3.00 (dd, /i= 8.1 Hz, J,= 18.3 Hz, 1H), 2.79-2.78 (m, 1H), 2.65 (d, J/=18.3 Hz, 1H)
2.29 (s, 6H), 2.28 (s, 3H), 2.22 (s, 3H), 1.84-1.80 (m, 1H), 0.85-0.84 (m, 3H). - -

BC NMR (75 MHz, CDCl;3) & 171.9, 168.8, 164.4, 146.9, 144.6, 143.0, 140.5, 140.5, 139.3,
135.7, 131.1, 131.0, 129.4, 129.1, 126.0, 124.1, 124.0, 122.4, 121.1, 120.7, 120.6, 117.7,

116.9, 112.8, 112.0, 101.6, 60.6, 59.3, 57.1, 56.3, 55.9, 55.2, 49.0, 41.7, 49.9, 26.5, 25.1,

20.2,18.4,15.7,93.
ESI-MS m/z: #+ 44 C, H,FsN;Oy: 789.8; 52 mMEM+H)': 790.3,
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ZH T

Y

CH,Cl,,5h, 23 °C

T 23C /& CH,CL, (0.2 ml) ¥ # 43 (10 mg, 0.0169 ml)#y &% P

5 ANE R OBREF(2.38 pl, 0.0169 ml), 1% B 5 2SItk 5 BT,

Rz, ZEiA CHCL (5 m)##F/A 0.INHCl 3 ml)zkid, M

T RANE, SRFBEREER. ARG BHkigsEISIO,,

Ok TBR TS 3:2)46404F2) 53 (10.7 mg, 93%), # & & 4k,

Rf: 0.57 (ZBR T8 F B 5:1).

'HNMR (300 MHz, CDCl3) § 6.45 (s, 1H), 6.00 (d, J= 1.2 Hz, 1H), 5.90 (d, J= 1.2 Hz,

1H), 5.87 (bs, 1H), 5.32 (bs, 1H), 4.12(d, J= 2.1 Hz, 1H), 4.08 (d, J= 1.8 Hz. 1H), 3.78-3.56

(m, 3H), 3.72 (s, 3H), 3.40 (d, J= 8.1 Hz, 1H), 3.25 (d, J~9.3 Hz, 1H), 3.00 (dd, J;= 8.4 Hz,

J7=18.0 Hz, 1H), 2.77 (dd, J;= 2.1 Hz, J= 159 Hz, IHj, 2.68 (d. J= 18.6 Hz, 1H), 2.30 (s.

3H), 2.28 (s, 3H), 2.22 (s, 3H), 2.00 (s, 3H), 1.75 (dd, /= 11.4 Hz, Ji= 15.9 Hz, 1H), 0.69

(d, J= 6.3 Hz, 3H).

*C NMR (75 MHz, CDCL:) 8 170.1, 168.6,156.0, 147.0, 144.6, 143.0, 140.6, 140.4, 131.0,

129.4,1209, 1207, 117.6, 1168, 1124, 112.1, 101.6, 60.5, 59.0, 57.1, 56.3, 5.6, 55.2,

48.7,41.6,39.4, 26.5,24.9,20.2, 17.8, 15.4, 9.2
10 ESI-MSm/z: 548 CyHyFN,Oy 687.63; 52ii4s(M+H)": 688.66.

178



01812746.0 oW B E141/2631

ZRTEF

[

CH,Clp,5h,23°C

F 23'CH4£ CH,CL, (0.2 ml) ¥ ¢4 19 (11 mg, 0.0169 ml)#d 755 &

5 AN Z 8 CBABF(2.38 ml, 0.0169 ml), 4%i% R RA4h3ttk 5 N6,

R, maa A CHCL (5 m)##5£ /A 0.INHCI (3 ml)zkrk. /M aisk

MTFRAIE, TRFBREREZER. KB Y%A E(SIO,,

Tt LB TBg 3:2)464L4F 5] 54 (10.7 mg, 93%), # & & B4k,

Rf 0.6 (B 85 78 5:1).

THNMR (300 MHz, CDCl;) 8 7.33 (d, /= 6.3 Hz, 1H), 6.45 (s, 1H), 6.04 (m, 1H), 5.95(d,

J=1.5Hz, 1H), 5.84 (d, /= 1.5 Hz, 1H), 5.32 (m, 2 h), 5.21 (m, 1H), 4.11 (m, 4H), 3.73 (s,

3H), 3.64 (m, 2 h); 3.51 (m, 1H), 3.37 (4, J= 7.8 Hz, 1H), 3.2 (m, 2 h), 3.03 (dd, 1H, J= 8.1

Hz, J;= 18.3 Hz, 1H), 2.60 (d, J= 18.3 Hz, 1H), 2.29 (s, 3H), 2.24 (s, 3H), 2.08 (s, 3H), 1.86

(dd, J,é 12 Hz, J;= 16.2 Hz, 1H), 0.82 (d, J= 7.2 Hz, 3H). .

BeNMR (75 MHz, CDCL;) 8 170.0, 156.0, 148 4, 147.1,144.3,143.0, 138.7, 133.8, 130.5,

129.4, 1206, 1204, 117.6,117.5,117.0, 113.5, 112.5, 112.4, 101.1, 74.1, 66.8, 60.4, 593,

56.9, 56.6, 56.3, 55.4, 48.7, 41.6, 40.1, 26.2, 25.0, 17.6, 15.4,9.1.
10 ESI-MSm/z: #%48 CyH,oF,NO,: 685.69; 5ta&(M+H)': 686.3,
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53645 49

PACIy(PPh);, BusSnH
AcOH:CH,Ch, 2h

F 23°C 4 CH,CL, (4 ml)¥ # 54 (100 mg, 0.415 ml)#4 75 o Jm
5 A ZB(40 ml). (PPh,),PdCL, (8.4 mg, 0.012 ml)#= Bu,SnH(157 ml, 0.56
ml), FriBEHEF2 PG, FREDEANMREAGEF(SIO,, T

BE TR LB TE 2:1 4 E%&)IE3) 55 (90 mg, 96%), % & & B4k,

'H NMR (300 MHz, CDCl;) § 7.5 (d, J= 7.2 Hz, 1H), 6.45 (s, 1H). 5.90 (d, J= 1.2 Hz, 1H),
5.82(d, J= 1.2 Hz, 1H), 5.37 (1, J= 6.0 Hz, 1H), 4.15 (d, J= 2.1 Hz, 1H), 4.04 (d. /= 1.8 Hz,
1H), 3.70 (s, 3H), 3.66-3.53 (m, 2 h), 3.37-3.31 (m, 2 h), 3.19-3.15 (d, J= 11.7 Hz, 1H), 3.08-
3.00 (m, 2 h), 2.56 (d, J=18.3 Hz, 1H), 2.30 (s, 3H), 2.24 (s, 3H), 2.04 (s, 3H), 1.91 (dd, J;=
12.0 Hz, J,= 15.6 Hz, 1H), 0.84 (d, J= 6.9 Hz, 3H). | |

13C NMR (75 MHz, CDCL) & 170.1, 156.3, 147.3, 144.9, 144.4, 143.3, 1367, 130.7, 129.3,
120.6,117.6, 117.4, 114.4, 112.1, 107.7, 101.0, 85.8, 60.5, 59.3, 56.5, 56 4, 56.2,55.2,48.9,
41.6,40.9, 25.7, 25.3, 18.0, 15.6, 8.7.

Rf: 0.6 (T3%: LER LB 1:2)

ESI-MS m/z: #+ 48 C,,H,F,N,0,: 645.63; 524 (M+H)*: 646.2.

10
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TFA, CHCl, -
4h,23°C

Y

% 4 CH,Cl, (1.44 ml)% ¢4 17 (200 mg, 0.288 ml)#y 3% F Aa A =
5 M OBR(888 ml, 11.53 ml), J¥§Z R RAMAE 23CHH4 1 0E, FF
BRI T 0°CRiaFmk BR S 4AK R (60 mDBFER, HF TR TE(2
x 70 m$RER, FIR(ABRS)A BT LT RS, #3256 (147 mg,
93%), XA EERTREH—F IR TFT—F R E.
Rf 0.19 (L8 T8 ¥ 8% 5:1)
'HNMR (300 MHz, CD;0D). 56.48 (s, 1H), 5.88, d, J= 0.9 Hz, 1H), 5.81 (d, /= 0.9 Hz,
1H), 4.35 (d, /= 2.4 Hz, 1H),4.15 (d, J= 1.8 Hz, 1H), 3.99-3.98 (m, 1H), 3.70 (s, 3H), 3.52-
2.96 (m, 7H), 2.68 (d, /= 18.3 Hz, 1H), 2.24 (s, 3H). 2.23 (s, 3H). 2.06 (s. 3H), 1.85 (dd, J,=
11.7 Hz, J;= 15.6 Hz, 1H), 0.91 (d, /= 6.6 Hz, 3H).
“CNMR (75 MHz, CDsOD): 5 173.2. 149.1, 145.6, 144.9,138.0, 132.2. 130.6, 121 4,

119.6, 1174, 114.3, 109.2, 102.5, 82.3, 60.4, 58.4, 58.3, 57.8, 56.6, 50.1, 42.3, 41.6, 27.8,

26.2,19.5,15.5, 9.8.
10 ESIMSm/z: #B4& CoH,N,Og: 549.62; 52 REM+H)": 5503,
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FEep] 51

CsHsNCS, CHCl,
1.5h,23°C

Y

NHCSNHPh
Me
57

@ £ CH,CL (0.4 ml)¥ ¢ 56 (10 mg, 0.018 ml)#} & ¥ A A F 5%
5 £ A EE(13 ml, 0.109 ml), iz R A E 23 CHI LS5 I, A
2RI RAY), REHBRiEAEEMNSIO, THE 11 Tk TE
BB R)HALITE) 57 (8 mg, 65%), 4 & & B4k,
Rf 0.57 (ZBR L Bs: ¥ &2 10:1)

'H NMR (300 MHz, CDCls): § 7.8 (bs, 1H), 7.41-7.36 (m, 2 h), 7.27-7.22 (m, 1H). 7.02-
7.00 (d, J= 7.8 Hz, 2 1), 6.71 (d, J= 7.2 Hz, 1H), 631 (s, 1H), 6.17 (bs, 1H), 5.93 (d, J=1.2
Hz, 1H), 5.83 (d, J= 1.2 Hz, 1H), 5.55 (bs, 1H), 5.20-5.17 (m, 1H), 4.16 (d, J= 1.8 Hz, 1H),
4.05 (bs, 1H), 4.02 (d, J=2.4 Hz, 1H), 3.79 (s, 3H), 3.75-3.71 (m, 1H), 3.35 (d, J= 7.8 Hz,
1H), 3.28-3.19 (m, 2 b), 3.12-2.97 (m, 2 h), 2.50 (d, /=183 Hz, 1H), 2.32 (5, 3H), 2.21 (s,
3H), 2.15-2.09 (dd, J;= 11.4 Hz, J= 15.9 Hz, 1H), 1.95 (s, 3H), 0.88 (d, J=6.9 Hz, 3H).

3¢ NMR (75 MHz, CDCL): 5 178.5, 171.7, 1472, 145.0, 144.3, 1433, 137.0, 135.7, 1305,
130.4, 129.6, 127.5, 124.3, 120.6, 117.7, 117.2, 1153, 112.1, 1083, 100.9, 60.9, 59.5, 56.7,

56.5,56.2,55.2, 54.1,41.7,41.1,26.3, 254, 18.5, 15.8, 9.0.
10

ESI-MS m/z: #J48 CyH, N,O,S: 684.81; 5 m4a(M+H)": 685.3.
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E A 52

AcCl, py, CH.Clo

3h, 0°C
NAcPh
O,J\rNHCSNHPh o)\fNHCS cP
Me M
§7 58

F 0CH £ CH,CL, (0.5 ml)# ¢4 57 (45 mg, 0.065 ml) &% F A=
5 A CBEE(4.67 ml, 0.065 ml)F=wkez (5.3 ml, 0.065 ml), #RILZR AR
o4 3 B, EERA CHCL (10 m)## £/ 0.IN HCI (5 ml)#
#. RABMTERANE, TRFBREREER. AEGHEREE
EH(RP-18, CH,CN:H,0 40:60)4:4.4%%) 58 (14 mg, 28%), # @ & B

K.

Rf: 0.34 (CH;CN: H,0 7:15).

'H NMR (300 MHz, CDCls). § 11.90 (d, J= 6.6 Hz, 1H), 7.45-7.40 (m, 3H), 7.18-7.15 (m,
2h), 6.58 (s, 1H), 6.00 (4, J= 1.2 Hz, 1H), 5.89 (d, J= 1.2 Hz, 1H), 5.70 (s. 1H). 5.37 (t, J=
4.8 Hz, 1H), 4.48 (m, 1H), 4.23 (bs, TH), 4.07 (bs. 2 h), 3.85-3.75 (m, 1H), 3.70 (s, 3H),
3.46-3.41 (m, 2 h), 3.24-3.20 (m, 1H), 3.00-2.95 (m, 1H), 2.87-2.75 (m, 1H), 2.31 (s, 3H),
2.28 (s, 3H), 2.24 (5, 3H), 2.00 (s, 3H), 1.85 (dd, J= 11.4 Hz, Jy= 15.6 Hz, 1H), 1.66 (s, 3H),
0.82 (d, J= 6.0 Hz, 3H).

3C NMR (75 MHz, CDCl) ): & 182.6,174.3, 171.0, 146.6, 144.6, 142.7, 1423, 140.7,
140.2, 1313, 129.8,129.3, 1289, 128.8, 121.5, 120.4, 117.3, 116.6, 112.8, 112.0, 1113,
101.5, 60.5, 59.0, 57.6, 56.2, 55.9, 55.3, 55.1, 41.6, 39.4, 27.8, 26.5, 24.8, 20.2, 17.1, 15.5,

9.3. ) .
10 ESI-MS m/z: it F 4 C,oH,,N,O,S: 768.88; 52 m){&(M+H)": 769.2,
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53NHCl —f5X3K -

4h, 23°C

‘ Ph
o)YNHCSNH

Me
57 59

@A = &1 m)F 57 (130 mg, 0.189 ml)& &%+ e 5.3N
5 HCYV =43 (1.87 ml), £ 23 CHEZREY 4 10, REH CHCL
(15 ml)A= H,0 (10 mDAe ZZ R Z 9 F H R IEME . PTARKABE O
'C i 4o A= B BE S 4R KI5 (60 ml)#Ab.(pH=8), K/& M LB LE5(2 x50
mDRI, HEI A IRB TREABRH), JFRZREFE) 59 (63
mg,70%), % & & B4k,
10 Rf: 0.15 (ZBR T8 ¥ BF 5:1)
'H NMR (300 MHz, CDCl3). & 6.67 (s, 1H), 5.99 (d, J= 0.9 Hz, 1H), 5.91 (d.J= 1.2 Hz,
1H), 5.10 (bs, 1H), 4.32 (d, J= 7.2 Hz, 1H), 4.25 (dd, J)= 3.6 Hz, J;= 9.3 Hz, 1H), 3.7 (s,
3H), 3.71-3.64 (m, 2 ), 3.50 (dd, /= 2.4 Hz, J,= 15.9 Hz, 1H), 3.42-3.37 (m, 2 h), 3.16 (dd,
Ji=3.6 Hz, J;= 12.9 Hz, 1H), 2.57 (dd, J;= 9.3 Hz, J>= 12.9 Hz, 1H), 2.27 (5, 3H), 2.11 (s,

3H), 1.91 (dd, J/= 12.0 Hz, J>= 15.9 Hz, 1H). -
ESI-MS m/z: i+ J4& CyH,oN,Oy: 478.5; 52 & M+H)": 479.3.

184



01812746.0 oW B E147/263 1

B A-CH,CIF,0, py
CH,Cly, 1h,0°C

F 0°C# 4 CH,CL, (0.3 ml) % #9 43 (20 mg, 0.0338 mmol)#) &%
5 W A\ B AEBER(5.63 mg, 0.0338 mmol)Feekez(2.73 ml, 0.0338

mmol)., HiZ R RAMHIH 1 I, RE, HERA CHCL (10 ml)
HEH A 0.INHCI (S ml)skik, AABRMATFRANE, TRFBER
FER . RGWBREAEEN(SIO,, EtOAc:MeOH 20:1)2:4t.43 2] 60
(22 mg, 90%), # & EEIK,

Rf: 0.56 (EtOAc:MeOH 5:1).

"HNMR (300 MHz, CDCL).  7.51 (s, 1H), 7.50-7.47 (m, 2H), 7.36-7.35 (m, 2H), 6.43 (s,
1H), 6.36 (brd, /= 15.9 Hz, 2H), 6.01 (d, /= 1.5 Hz, 1H), 5.90 (brd, /= 1.5 Hz, 2H), 5.42 (t,
J= 6.0 Hz 1H), 4.12-4.07 (m, 3H),-3.96-3.95 (m, 1H), 3.73 (bs, 3H), 3.58 (bs, 2H), 3.39 (d,
J=8.7 Hz, 1H), 3.25 (d, /= 11.7 Hz, 1H), 3.0 (cid, Ji=71.5Hz,J=17.7Hz, 1H),2.78 (d, J=
15.9 Hz, 1H), 2.67 (d, J= 16.5 Hz, 1H), 2.29 (s, 6H), 2.23 (s, 3H), 1.99 (s, 3H), 1.82 (dd, J;=
114 Hz, /= 15.6 Hz, 1H), 083 (d, J= 60 Hz, 3H).

13 NMR (75 MHz, CDCl3) ): 5. 172.0, 165.0, 146.9, 144.6, 143.1, 141.0, 140.5, 134.8,
131.0, 129.7, 129.1, 128.8, 127.8, 125.5, ]23;8, 123.0, 121.1, '120.5., 117.7,116.9, 112.8,

1120, 101.9, 60.6, 59.2, 57.1, 56.4, 55.9, 5.3, 48.8, 41.7, 40.0, 26.5, 25.1,20.3, 18.5, 15.7,
93. '
10 ESI-MS m/z: 48 C,oH,NsOy: 721.8; S2sml4a (M+H): 7223,
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C4F,COCH, py
CH,Cl,, 1h, 0°C

F 0'Cé 4 CH,CL, (0.3 ml) ¥ &5 45 (19 mg, 0.0364 mmol)#y iR
5 & e #.T L (544 ml, 0.0364 mmol)F=sk=z (2.95 ml, 0.0364

mmol), iz R E RS 1 I e, RE, ZiEEA CH,CL (10 ml)
A 0.INHCL (5 ml)seik., AR TRANE, TRFRER
HEF . REWBkirAEEM(SIO,, EtOAc:MeOH 20:1)4:1%.4F 3] 61
(11.7 mg, 45%), * & & B4k,

Rf: 0.76 (EtOAc:MeOH 5:1).

"HNMR (300 MHz, CDCs) 8 6.46 (s, 1H), 6.12 (bs, 1H), 5.98 (d, J= 1.2 Hz, 1H). 5.93 (d,
J=1.2Hz, 1H), 5.72 (bs, 1H), 4.13-4.11 (m, 2H), 4.0 (d, J=2.4 Hz, 1H), 3.98-3.96 (m, 1H),
3.73 (s, 3H), 3.39 (d, /= 7.5 Hz, 1H), 3.39-3.28 (m, 2H), 3.09 (dd. J/= 8.1 Hz, J-= 18.0 Hz,
1H), 2.80 (d, /= 16.2 Hz, 1H), 246 (d, J= 18.3 Hz, 1H), 2.32 (s, 6H), 2.21 (s, 3H), 1.9 (s,

3H), 1.80 (dd, Ji= 12.0 Hz, J5= 16.2 Hz, 1H).
10 ESI-MSm/z: 344 C,H, F,N,0,: 716.6; 52 ma(M+H)": 717.2.
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C4H,0C, Py
CH,Cly, 1h, 0°C

F 0°C .4 CH,CL, (0.3 ml) ¥ # 43 (24 mg, 0.04 mmol)# 5% &

5 AT BL&(4.15 ml, 0.04 mmol)Ferit=z(3.28 ml, 0.04 mmol). LA
FoRAMptE 10w, KE, EEEA CHCL 10 mD##HF A 0.1IN
HCl (5 m)sek. A#HBRATRANE, TRFABRERELEH. AE
2 Heig 42 EH7(Si0,, EtOAc:MeOH 20:1)4:1¢45 2] 62 (24 mg, 90%),
Hf EEAR,
Rf: 0.35 (EtOAc:MeQOH 5:1).
'H'NMR (300 MHz, CDCls) 5 6.47 (s, 1H), 6.10 (d, J= 6.5 Hz, 1H), 6.0 (d, J= 1.5 Hz, 1H),
5.91 (d, J=1.5 Hz, 1H), 5.86 (bs, 1H), 5.31 (4, J= 6.9 Hz, 1H), 4.114.06 (m. 3H), 3.85-3.81
(m, 1H), 3.75 (s, 3H), 3.59-3.53 (m, 2H), 3.38 (d, J= 7.5 Hz, 1H), 3.27-3.22 (m, 1H), 3.0 (dd,
J=1.8 Hz, J7= 17.4 Hz, 1H), 2.79 (d, J= 15.3 Hz, 1H), 2.63 (d, J= 17.7 Hz, 1H), 2.31 (s,
3H), 2.0 (s, 3H), 1.80 (dd, J= 12.0 Hz, Jy= 15.9 Hz, 1H), 1.58 (q, J= 7.2 Hz, 2H), 0.89 (¢, J=
7.2 Hz, 3H), 0.76 (d, /= 6.6 Hz, 3H).

10 ESI-MS m/z: 348 CyH,N,O, 661.64; 524 (M+H)": 662.3.
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A& 57

CgH,CIO, Py,
CH,Cl, 0°, 1h,

F 0CH £ CHCL (0.3 ml) ¥ ¢ 43 (19 mg, 0.0364 mmol)#) 25
5 A N A A BE£.(6.06 mg, 0.0364 mmol)F=wiko(2.95 ml, 0.0364

mmol), ¥R LRSI 1 10, RE, #E#RA CHCL (10ml)
&AM 0.IN HCI (5 ml)zeik. AABMATRAVE, TRFBER
FEF), KRG WBRiEREEH(SIO,, EtOAc:MeOH 20:1)2:4L.4F 2] 63
(20.1 mg, 85%), * @ & E4K,
Rf: 0.65 (EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCl3) 8 7.39-7.29 (m, SH), 6.42, (s, 1H), 6.01 (d. J= 1.5 Hz, 1H),
5.92 (d, J= 1.5 Hz, 1H), 5.73 (bs, 1H), 5.24 (t, J= 6.8 Hz, 1H), 4.12-4.08 (m, 3H), 3.66-3.64
(m, 2H), 3.58 (bs, 3H), 3.36 (d, /= 8.7 Hz, IH), 3.29 (d, /= 12.0 Hz, 1H), 2.98 (dd, J;= 8.1
Hz, J= 18 Hz, 1H), 2.33 (s, 6H), 2.29 (s, 3H), 2.01 (s, 3H), 1.84 (dd,J;= 12.0 Hz, J:= 15.9

Hz, 1H). ).
10 ESIMSm/z: # 344 C,HyN,0,: 650.72; 52 m4EM+H)"™ 651.2.
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3-RA AR

Py,CH,Cl, 1h, 0°C

F 0°C#1& CH,CL (0.3 ml) ¥ #) 43 (20 mg, 0.0338 mmol)#y 5%

5 ¥ A 3-8 A BLA(3.22 ml, 0.0338 mmol)F=rkz(2.73 ml, 0.0338
mmol), HiZREREHEH 1 B, KRB, kA CHCL (10 ml)
#AEFA 0.INHCL (5 ml) sk, AABMTRANE, TEFBER
FEA . RGBS kik M EH(SIO,, EtOAc:MeOH 20:1)#4L.7% 2] 64
(20.5 mg, 89%), *# @& & B4k,

10 Rf: 0.32 (EtOAc: Z.4% 5:1)

'HNMR (300 MHz, CDCl;) 6.48 (s, 3H), 6.28 (m, 1H), 5.99 (d, /= 1.2 Hz, 1H), 5.91 (d, J=
1.2 Hz, 1H), 5.86 (bs, 1H), 5.31 (m; 1H), 4.08-4.07 (m, 3H), 3.75 (s, 3H), 3.72-3.53 (m, 5H),
3.39(d, J=8.1 Hz, 1H), 3.24 (d, /= 12.0 Hz, 1H), 3.00 (dd, J/= 8.1 Hz, J= 18.0 Hz, 1H),
2.79 (d,-J'—'- 13.5 Hz, 1H), 2.50 (1, J= 6.3 Hz, 2H), 2.32 (5, 3H), 2.28 (s, 3H), 2.25 (5, 3H), 2.0
(s, 3H), 1.79 (dd, J/= 12.3 Hz, J= 14.8 Hz, 1H), 0.81 (d, J= 6.3 Hz, 3H).
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TEHE

F 0°C# 4 CH,CL, (0.3 mi)% ¢4 45 (19 mg, 0.0364 mmol) #3355
5 % Ao AT BA(3.78 ml, 0.0364 mmol)Fritrz(2.95 ml, 0.0364 mmol).

FZB ARG Do, RE, ZE®RA CHCL (10 m)#H#£ 54
A 0.INHCI (5 ml)ztik. RAKMTRAIE, TIEFREREERA,
5.8 42 Bhik A EH(SI0,, EtOAc:MeOH 20:1)4544.42 3] 65 (19 mg,
87%), A& E B4k,

Rf: 0.60 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCl3) 6.50 (s, 1H), 5.98 (d,J/=1.5Hz, 1H), 591 (d. /= 1.5 Hz, 1H),
5.75 (s,1H), 5.01 (t, J= 6.4 Hz, 1H), 4.10 -4.09 (m, 1H), 4.06 (d, /= 2.1 Hz, 1H). 4.03-4.02
(m, 1H), 3.76 (s, 3H), 3.67-3.60 (m, 1H), 3.42-3.35 (m, 2H), 3.29 (d, /= 12.0 Hz. 1H). 3.02
(dd, J/= 7.8 Hz, J= 17.7 Hz, 1H), 2.79 (d, J= 14.1 Hz, IH), 2.56 (d, /= 18.3 Hz. 1H). 2.32
(s, 3H), 2.31 (s, 3H), 2.25 (s, 3H), 1.78 (dd, J;= 12.0 Hz, J= 15.9 Hz, 1H). 1.63 (s. 3H),

1.53-1.46 (m, 2H), 1.28-1.16 (m, 2H), 0.68 (1, J= 7.2 Hz, 3H).
10 ESI-MS m/z: it 14 C;,H;gN,O;: 590.67; 52 m4E(M+H)": 591.2.
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4] 60

AgNO;, CH3CNM,0
17h,23°C * -

% #£ CH,CN/H,O (1.5 m1/0.5 ml)¥ #) 50 (31.7 mg, 0.044 mmol)#4
5 Y& A A AgNO, (225 mg, 1.32 mmol), F#35i% B R M/ 23C#ak
17 BF, BB, F 0CheA K (10 ml)Feitfo bl 5% B .40 K% (10
ml), R REhBLHE 15 o4F, Widta i + #id B4 A CH,CL, (20 ml)
i, MBER, TRAMNEFLERE. REWEHkikAEEHM(SIO,
EtOAc:MeOH 5:1)%64t47 2 66 (16 mg, 51%), @ & B4k,
Rf: 0.26 i(.EtOAc:.MeOH 5:1).
'HNMR (300 MHz, CDCl3) & 7.66-7.42 (m, 4H), 7.20 (bs. 1H), 6.44 (s. 1H). 5.97 (b.J= 1.2
Hz, 1H), 5.90 (d, /= 1.2 Hz, 1H), 5.76 (bs, 1H), 5.28 (bs, 1H), 4.54 (bs, 1H), 4.43 (bs. 1H).
4.00 (bs, 1H), 3.68-3.57 (m, 4H), 3.47 (d, J= 3.3 Hz, 1H), 3.40 (d, J=1 1.7 Hz. 1H). 3.17 (d.
J=6.9 Hz, 1H), 2.92 (dd, /)= 8.1 Hz, J;= 17.7 Hz, 1H), 2.74 (d,J=17.1 Hz. 1H), 2.48 (d, J=
18.6 Hz, 1H), 2.32 (s, 6H), 2.28 (s. 31-]); 1.99 (s, 3H), 1.76 (dd, J;= 12.0 Hz. J:= 16.2 Hz,

1H).
10 ESI-MS m/z: #+ F {8 CyHyF3N;Oq: 709; SERME(M*-17): 692.3.
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LA 61

AgNO,, CHyCN/H,0
24h,23°C o

3 42 CH,CN/H,O (1.5 ml/0.5 ml)# &) 53 (57 mg, 0.0828 mmol)#)
5 Bk Am A AgNO; (650 mg, 3.81 mmol), 3% B S 4 23 CHH
24 B, BB, F 0CHeA #& K10 m)Fetofngk Bt 407K %% (10 ml),
HAF AL I 15 o4, @idabE £ #3378 544 CH,CL, (20 ml)t
A, Ml FRANEALZRSE. KEHEHiEEEAF SO,
EtOAc:MeOH 5:1)#:40.43 2] 67 28 mg, 50%), # & & B4,
10 Rf: 0.28 (EtOAc:MeOH 10:1)

H NMR (300 MHz, CDCl3) d
6.47 (s, 1H), 5.97 (s, 1H), 5.88 (5. 1H), 5.35 (bs, 1H), 4.51 (bs, 1H), 4.41 (bs, 1H), 4.12-4.05
(m, 1H), 4.00 (d, J=2.7 Hz, 1H), 3.77 (s, 3H), 3.64 (bs, 1H), 3.46 (d, J= 3.3 Hz, 1H), 3.34
(d,J=11.4 Hz, 1H), 3.18 (d, J= 7.5 Hz, 1H), 2.95 (dd, J;= 8.4 Hz, J= 18.3 Hz, 1H), 2.70 (d.
J=15.6 Hz, 1H), 2.48 (d, J= 17.7 Hz, 1H), 2.28 (5, 3H), 2.27 (5, 3H), 2.26 (s. 3H). 1.98 (s,
3H), 1.68 (dd, J;= 12 Hz, J7= 15.6 Hz, 1H), 0.86 (d, J~ 6.3 Hz, 3H).

ESI-MS m/z: #+FA4 C;,H;.F,N,O,: 678.66; 3244 (M*-17): 661.2.
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S 62

AgNO4, CHyCN/H,0
24h, 23°C -

%4 CH;CN/H,0 (1.5 ml/0.5 ml)¥ &% 48 (32 mg, 0.0529 mmol)#4
5 & # Aen AgNO, (270 mg, 1.58 mmol), 3% B S #fE 23 CH
24 B, R, F 0C A 37K (10 ml)Fadbi sk B2 K 447K 2% (10 ml),
R B 15 547, Bata + #atik A CH,CL 20 mD)k
A MBER, FTRAWEFAZRYE. REMWEREEEN(SIO,,
EtOAc:MeOH 5:1)#54.43 %) 68 (18 mg, 56%), # @& & B4k,

Rf: 0.38 (EtOAc:MeOH 5:1). »

'HNMR (300 MHz, CDCl;) d 6.48 s, 1H), 6.16 (bs, 1H), 5.98 (d, J= 1.5 Hz, 1H), 5.89 (d, J=
1.5 Hz, 1H), 5.33 (t, J= 6.0 Hz, 1H), 4.50 (m, 1H), 4.40 (m, 1H), 4.11-4.09 (m, 1H), 4.00 (d,
J=2.6Hz, 1H), 3.78 (s, 3H), 3.41-3.32 (m, 3H), 3.18 (d, J= 8.4 Hz, 1H), 2.94 (dd, J,= 8.4
Hz, J= 18.3 Hz, 1H), 2.70 (4, J= 14.4 Hz, 1H), 4.45 (d, J= 18.3 Hz, 1H), 2.31 (s, 3H), 2.28

(s, 3H), 2.27 (s, 3H), 2.04 (s, 3H), 2.00-1.86 (m, 3H), 1.73 (m, 1H), 0.87 (d, J= 6.3 Hz, 6H).
10 Hz, 3H)
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K34 63

AgNO4, CH3CN/H,0
24h, 23°C

1.4 CH;CN/H,O (1.5 ml/0.5 ml)# ¢4 51 (27 mg, 0.04 mmol)#y &

5 # % Ao AgNO, (204 mg, 1.19 mmol), #-345i% Bs 404 23 CHE4% 24

DS, B8, F 0CHA K10 ml)Feib et 58 8 S407K 5% (10 ml),

T RSB 15 54, Bidabg + #idiE A CHCL, (20 m)ik

& MBER, TRAVEFATRE. RGHEkik4EH(SIO,,

EtOAc:MeOH 5:1)4:40.4% 2] 69 (10 mg, 38%), # & & B4k,

Rf: 0.38 (EtOAc:MeOH 5:1).

"H NMR (300 MHz, CDCl3) d 6.48 s, 1H), 6.16 (bs, 1H), 5.98 (d, J= 1.5 Hz, 1H), 5.89 (d, J=

1.5 Hz, 1H), 5.33 (t, /= 6.0 Hz, 1H), 4.50 (m, 1H), 4.40 (m, 1H), 4.11-4.09 (m, 1H), 4.00 (d,

J=2.6Hz, 1H), 3.78 (s, 3H), 3.41-3.32 (m, 3H), 3.18 (d, J= 8.4 Hz, 1H), 2.94 (dd, J=84

Hz, J;= 183 Hz, 1H), 2.70 (4, J= 14.4 Hz, 1H), 4.45 (d, J= 18.3 Hz, 1H), 2.31 (s, 3H), 2.28

(s: 3H), 2.27 (s, 3H), 2.04 (s, 3H), 2.00-1.86 (m, 3H), 1.73 (m, 1H), 0.87 (d, J= 6.3 Hz, 6H).
10
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364 64

A9N03. CH3CN/H20
24h, 23°C

% 72 CH,CN/H,O (1.5 m1/0.5 ml) % #} 63 (15 mg, 0.023 mmol)& %

5 % % e A AgNO, (118 mg, 0.691 mmol), F¥iZ K # /& 23 CHEH 24

DNBE, KB, F 0°CAeA 3 AK(10ml)Fedefr sk B 447K (10 ml),

HFI ROt 15 o4, Bidatg T #diE A CHCL 20 ml)k

&, Mk, FRAMEFATRE. RGHBkits B4 (SO,

EtOAc:MeOH 5:1)4:46.4%3) 70 (20.1 mg, 85%), # @ & B4k,

Rf: 0.43 (EtOAc:MeOH 5:1).

'"H NMR (300 MHz, CDCls) d 7.38-7.28 (m, SH), 6.48 (s, 1H), 5.98 (d, J/=1.5 Hz, 1H), 5.91

(d, J=1.5 Hz, 1H), 5.75 (bs, 1H), 5.38 (brd, 1H), 5.30 (bs, 1H), 4.53 (m, 1H), 4.42 (m, 1H),

4.02 (d, J=2.7 Hz, 1H), 3.78-3.65 (m, 5H), 3.46-3.40 (m, 2H), 3.17 (d, J/=7.8 Hz, 1H), 2.94

(dd, J=17.8 Hz, J,=17.7 Hz, 1H), 2.73 (d, J=16.8 Hz, 1H), 2.45 (d, J=18.0 Hz, 1H), 2.31 (s,

6H), 2.28 (s, 3H), 1.97 (s, 3H), 1.77 (dd,‘.l;='12.0 Hz, J;=15.3 Hz, 1H).
10
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' AgNO;. CH;CNIH;O
24h,23°C

%) & CH;CN/H,O (1.5 ml/0.5 ml) ¥ &4 65 (25 mg, 0.042 mmol)#4 %
5 B e N AgNO; (215.56 mg, 1.269 mmol), & 23 CHIHZE T4 24
DB, B 0CTAA 2K (10 ml) bt fo sk B S 44K % (10 ml), 4%
B RA-BLH 15 £-4F, @it stk £ #4358 5F A CH,CL, (20 ml)#t k.
B ZE BRI TRANE, LERE, BRGWE A B4
(S10,, EtOAc:MeOH 5:2)#F2)] 71 (16 mg, 65%), # & & B4k,

RE: 0.0.5 (EtOAc:MeOH 5:2).

'"H NMR (300 MHz, CDCls) d 6.50 (s, 1H), 5.95 (d, J=1.5 Hz, 1H), 5.78 (s, 1H), 5.19 (bs,
1H), 4.45 (d, /=3.3 Hz, 1H), 4.37 (bs, 1H), 4.11 (brd, J=4.8 Hz, 1H), 4.01 (d, J=2.1 Hz, 1H),
3.76 (s, 1H), 3.71-3.69 (m, 1H), 3.49-3.35 (m, 1H), 3.24 (4, J=13.5 Hz, 1H), 3.15 (d, J=9.3
Hz, 1H), 2.95 (dd, J;=8.1 Hz, J;=17.7 Hz, 1H), 2.70 (d, J=15.6 Hz, 1H), 2.40 (d, J<18.0 Hz,
1H), 2.31 (s, 3H), 2.29 (s, 3H), 2.26 (s, 3H), 1.96 (s. 3H), 1.75-1.66 (m, 1H), 1.52-1.17 (m,

'2H), 0.66 (¢, J=7.2 Hz, 3H).
10
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K #A| 66

CgHsCIO, py
CH,Clp, 0°C, th -

F 0°C 4 CH,CL (0.3 ml)¥F & 45 (35 mg, 0.0672 mmol)# ik +
s A GG R AEBLE(11.58 pl, 0.0672 mmol)Aesiez(5.43 L, 0.0672
mmol), 3% F BA Bt 1.5 I b, KRG, FiFR A% A CH,CL (10
m)##H A 0.INHCI (5 ml)#e., #HARAIERBBATER, &
EFBEREERN . PIRARGHEREMEEN(SIO,), HER: T
B TB 2:1 £ OB TBS)ShILIFE] 72 (30 mg, 68%), H & & B4k,
10 Rf 0.51 (28 Z8:MeOH 10:1)

'H NMR (300 MHz, CDCl3) § 7.23-7.12 (m, 3H), 7.05-7.00 (m. 2H). 5.97 (d. J= 1.2 Hz.
1H), 5.91 (d, J= 1.2 Hz, 1H), 5.73 (s, 1H), 5.04 (brt, 1H), 4.08 (d, /= 2.4 Hz. 1H). 4.02 (bs.
1H), 4.00 (d, J= 2.4 Hz, 1H), 3.58 (dd, J;= 4.5 Hz, J>= 13.8 Hz, 1H), 3.47 (bs. 3H). 3.33 (d.
J=17.5Hz, 1H), 3.29 (dt, J;/= 2.7 Hz, J= 11.7 Hz, 1H), 3.00 (dd, J;= 7.8 Hz. J= 18.3 Hz,
1H), 2.79 (d, J= 14.1 Hz, 1H), 2.58-2.50 (m, 3H), 2.32 (s 3H), 2.29 (s. 3H), 2.03 (s, 3H),

2.01 (s, 3H), 1.94-1.76 (m, 4H).
ESI-MS m/z; #+J44 Cy,H, N,O,: 652.7; £ RI{A(M+Na)*: 675.3.
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F 4| 67

R &K, py
CH,Cl,, 0°C, 1h

F 0C ¥ 4 CH,CL (0.3 ml)% # 45 (45 mg, 0.0576 mmol) &) &R F
5 Ae N R TBR(7.61 wl, 0.0576 mmol)AF=rit22 (4.6 ul, 0.0576 mmol),
WKL BRI 1 Do, RE, FIREAZR CHCL (10 m)#
5/ 0.IN HCI (S m)stik. HPTRAAER SBAATIR, LIRS
EREER. REWERELEN(SIO, HER: TH OB TE 3]
OIS LB TS 1:1)85404F %] 73 (25.8 mg, 70%), .34 & & B4k,
10 Rf: 0.5 (T4%: T8 LB MeOH 5:10:2)

'"H NMR (300 MHz, CDCl;) § 7.18-7.17 (m, 3H), 6.85 (bs, 2H), 6.54 (s, 1H), 5.89 (d, /=
1.5Hz, 1H), 5.83 (d, J= 1.5 Hz, 1H), 5.76 (s, 1H), 5.08 (bs, 1H), 4.12 (d, /= 2.1 Hz, 1H),
4.09 (d, J= 2.1 Hz, 1H), 3.98 (bs, 1H), 3.73 (s, 3H), 3.51-3.46 (m, 2H), 3.35 (d, /= 8.4 Hz,
1H), 3.25 (dt, J;= 2.7 Hz, J= 12.0 Hz, 1H), 3;03 {d, /= 8.7 Bz, 1H), 3.02-2.94 (m, 2H), 2.75
(4, J= 168 Hz, 1H), 2.63 (4, J= 18.0 Hz, 1H), 2.35 (s, 3H), 2.30 (5, 3H), 2.22 (s. 3H9, 1.98

(s, 3H), 1.80 (dd, J;= 12.0 Hz, J= 162 Hz, 1H).
ESI-MS m/z: # Ji4d CiH, N, O,: 638.7; 52 M+1)": 639.2.
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34 68

A&, py

CHClp, 0°C, 1h

F 0°C¥) .4 CH,Cl, (0.3 mL)%¥ ¢4 45 (30 mg, 0.0576 mmol) 4935 & F

5 Ha N A BER(S pL, 0.0576 mmol)F=vik=2 (4.6 pL, 0.0576 mmol). HFiz R

EREMBEH LI, RE, PIRRERA CHCL (10 m)##H A
0.INHCI (5 ml)#ci%. ¥ATRAMERABRMN TR, LEFBRERE

B, REGWERIRAEEN(SIO, HER: TR IRLESTZET
WU TEg 111 £ LR TER)SALAFE] 74 23 mg, 70%), 4 & E B4R,

10 Rf: 0.59 (T45: LB TE8 :MeOH 5:10:2)

'H NMR (300 MHz, CDC13) § 6.50 (s,1H), 5.97 (d, J= 1.2 Hz, 1H), 5.91 (d, J= 1.2 Hz, 1H),

5.76 (s, 1H), 5.00 (t, 1H), 4.09 (d, J= 1.2 Hz, 1H), 4.04 (bs, 2H), 3.74 (s, 3H), 3.62 (dd, J;=

6.6 Hz, J;= 13.2 Hz, 1H), 3.43 (bs, 1H), 3.37 (d, J= 8.4 Hz, 1H), 3.29 (d, J= 12.0 Hz, 1H),

3.02 (dd, J;= 8.1 Hz, J= 18.3 Hz, 1H), 2.80 (d, J= 14.4 Hz, 1H), 2.55 (d, /= 18.0 Hz, 1H),

231 (s, 3H), 2.24 (s, 3H), 2.00 (s, 3H), 1.78 (dd, J;= 12.0 Hz, J= 15.6 Hz, 1H), 1.64-1.50

{m, 2H), 0.70 (t, J= 7.8 Hz, 3H). | |
ESI-MS m/z: 3+ %44 CyHy N,O;: 638.7; & (M+1)": 639.2.
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53645 69

R aEsE, py
. e
CHyCl,, 0°C, 1h

02\ §CH2)12
45 75

F 0C ). CH,CL, (0.25 mL) ¥ 4 45 (15 mg, 0.0288 mmol)#y &
5 F A\ B & ZBLH.(7.83 puL, 0.0288 mmol)Ferttoz (2.3 pL, 0.0288
mmol), JFiZ R RAHIH 110, RE, FIRREZRA CHCL(10
ml)## 5 A 0.INHCI (S ml)zki4. KA RANERARBRA TR, T
BHBEREEN . REWEREHEEM(SIO, #HER: TR TLHK
CBs 6:1 2T LR TER 1.1)#4F 2] 75 (15 mg, 71%), H & & B4k,
10 Rf: 0.65 (T.}%: LB TB:MeOH 10:10:1)

'H NMR (300 MHz, CDCh) § 6.49 (s, 1H), 5.97 (d, /= 1.2 Hz, 1H), 5.91 (d, J= 1.2 Hz, 1H),
5.72 (s, 1H), 4.99 (t, 1H), 4.09 (d, J= 1.5 Hz, 1H), 4.05 (d, J= 1.5 Hz, 1H), 4.02 (bs, 1H),
3.76 (s, 3H), 3.61-3.59 (m, 1H), 3.39 (bs, 1H), 3.35 (d, J= 7.8 Hz, 1H), 3.29 (d, /= 12.3 Hz,
1H), 3.04 (dd, J,= 8.1 Hz, J;= 18.3 Hz, 1H), 2.78 (d, /= 15.6 Hz, 1H), 2.55 (d, /= 18.3 Hz,
1H), 2.32 (s, 6H), 2.25 (s, 3H), 1.9 (s, 3H), 1.78 @a, Ji= 12.3 Hz, J= 15.0 Hz, 1H), 1.25-

1.24 (m, 12H), 0.87 (d, /= 6.0 Hz, 3H). .
ESI-MS m/z: #3414 C,H,N,0;: 730.9; Eml{aA(M+1)": 731.4.
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s34 70

g, py
CH.Ch,0°C.th

F 0°C# A& CH,CL (0.25 mL) ¥ 44 45 (15 mg, 0.0288 mmol)#4 35 %
5 o A A B B8 BER.(9.7 L, 0.0288 mmol)Aert?z (2.3 plL, 0.0288 mmol).
¥z R RABEHE 1 I BF, KRB, #iER A CHCL (10 mL)##5
A 0.INHCI (5 mL)ze%., HATRAMERAEBRMATIR, $EARE
kA, REWEbkiEEENSIO, ¥ERE: TI LB TE 31
TR LR TE 1:1)41i38) 76 (16 mg, 70%), & & B4K,
10 RE 046 (T4 T8 28 MeOH 10:10:1) |
"H NMR NMR (300 MHz, CDCl3) § 6.49 (s, 1H), 5.98 (d, J= 1.5 Hz, 1H), 5.91 (d, J= 1.5
Hz, 1H), 5.73 (s, 1H), 4.99 (t, /= 5.7 Hz, 1H), 4.09 (d, J= 1.8 Hz, 1H), 4.05 (d, J= 2.4 Hz,
1H), 4.01 (bs, 1H), 3.76 (s, 3H), 3.61-3.59 (m, 1H), 3.38 (bs, 1H), 3.36 (d, J= 7.2 Hz, 1H),
3.28 (d, J= 12.0 Hz, 1H), 3.03 (dd, J;= 7.8 Hz, J:= 18.3 Hz, 1H), 2.78 (d, J= 15.9 Hz, 1H),
2.57 (d, J=18.3 Hz, 1H), 2.32 (s, 3H), 2.31 (s, 3H), 2.24 (s, 3H), 1.99 (s, 3H), 1.77 (44, J;=

11.7 Hz, J=15.6 Hz, 1H), 1.25-1.24 (m, 16H), 0.87 (d, /= 6.3 Hz, 3H).
ESI-MS m/z: it E18 C,HgN,O,: 786.4; S£AMA(M+22)": 809.5.
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LA 71

B, py
CH,Cl,, 0°C,1.5h

F 0°C¥ /£ CH,CL, (0.3 mL)¥ & 45 (31 mg, 0.0595 mmol) &)z F
5 e\ TBLE(8.32 puL,0.0595 mmol)Feeitzz (4.8 puL, 0.0595 mmol), H4i%
BRI 15 N, BB, FHREAMRM CHCL (10 mL)##&
/A 0.INHCI (5 mL)#t%. FAT#FH HLER BB sh TR, LiEHfm
EREBR. REHEZRREENSIO,, HER: TI LBTE 32
E LB UER)%ALIFE) 77 (26 mg, 70%), # & & B4K,
10 Rf: 0.65 (T8 T&s:MeOH 10:1)
"H NMR (300 MHz, CDCl3) 8 6.50 (s, 1H), 5.98 (d.J= 1.5 Hz, 1H), 591 (d,J=1.5 Hz, 1H),
5.74 (s, 1H), 5.00 (t, J= 5.4 Hz, 1H), 4.09 (d, J= 2.7 Hz, 1H), 4.05 (d, J= 2.4 Hz, 1H), 4.01
(bs, 1H), 3.76 (s, 3H), 3.61-3.58 (m, 1H), 3.02 (dd, J= 8.1 Hz, Ji= 18.3 Hz, 1H), 2.78 (d, J=
14.4 Hz, 1H), 2.56 (d, J= 18.3 Hz, 1H), 2.31 (s, 6H), 2.25 (s, 3H), 2.00 (s, 3H), 1.78 (dd, J;=
.12.0 Hz, J=15.9 Hz, 1H), 1.53-1.40 (m, 2H), 1.29-1.12 (m, 4H), 1.07-0.97 (m, 2H), 0.81 (t,

J=1.5 Hz, 3H).
ESI-MS m/z: it 344 C,H,,N,0,: 618.7; s2mMAM+1)": 619.3.
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10

KAEH 72

#8tK, py
CH,Clp, 0°C, 1h

F 0C¥ & CH,CL, (0.3 mL)¥ ¢ 45 (20 mg, 0.0384 mmol)#) X% F
IR X -EE BLA(3.68 uL, 0.0384 mmol)Ferttez (3.1 pL, 0.0384
mmol), %R A RAHHEFE 1 DT, RE, FHFEE#RA CHCL(10
mL)## A 0.INHCI (5 mL)#t %, ZH5BMTRAIE, iTEFR
EREER . REHBREAEEI(SIO,, HWER: TH TETE 41
Z LB TE)HAIFE] T8 (16 mg, 7T1%), A& & B4R,

Rf: 0.55 (L% T B8:MeOH 5:1)
"H NMR (300 MHz, CDCl3) § 6.50-6.40 (m, 1H). 6.46 (s, 1B), 5.97 (d. /= 1.5 Hz, 1H), 5.91
(d,J=1.5 Hz, 1H), 5.77 (s, 1H), 5.08 (bst, 1H), 4.10 (d, J= 1.5 Hz, 1H), 4.05 (m, 2H), 3.78
(s, 3H), 3.67 (bs, 1H), 3.42-3.29 (m, 3H), 3.04 (dd, J= 8.1 Hz, J= 18.3 Hz, 1H), 2.78 (d, J=
15.3 Hz, 1H), 2.53 (d, /= 18.3 Hz, 1H), 2.32 (s, 3H), 2.26 (s, 3H), 1.98 (s, 3H). 1.79 (dd,J;=

12.0 Hz, J7= 15.6 Hz, 1H), 1.70 (dd, J;= 1.2 Hz, J;= 6.6 Hz, 3H). |
ESI-MS m/z: # F4 C3,HyN,O,: 588.6; Sa{a(M+1)": 589.3.

203



01812746.0 oW B 5E166/2631

Z 34 73

Cbz-L-val-OH, DC!
CH,Cl,, it, 16h

F 0C ¥ & CH,CL (0.5 mL) % 4§ 45 (50 mg, 0.096 mmol) & 5 % F
5 A Cbz-L-Val-OH(24.12 mg, 0.096 mmol)F=3 2 —=k=#(18.7 mg,
0.115 mmol). iz R RAMAEZTBETHIE 16 I0F, RE, FER
Fi#% Al CH,CL, (15 mL)## £/ 0.IN HCI (10 mL)zt %, ZHiB4n-TF
BANE, SEABEREZEN. REHBREAEZT(SIO, TH:
LB LB 4:1)56407F 3] 79 (25 mg, 34%), H & & B4k,

10 Rf: 0.7 (EtOAc:MeOH 5:1) |
'H NMR (300 MHz, CDCl;) § 7.33-7.28 (m, SH), 6.45 (s, 1H), 5.96 (s, 1), 5.90 (bs, 1H),
5.82 (s, 1H), 5.53 (bs, 1H), 5.09 (bs, 1H), 5.05 (d, J= 3.3 Hz, 2H), 4.16 (bs, 1H), 4.09 (d, J=
2.4 Hz, 1H), 4.02 (55, 1H), 3.75 (s, 3H), 3.74 (xﬁ, 1H), 3.37-3.35 (m, 2H), 3.26-3.21 (m, 3H),
3.00 (dd, J;= 8.1 Hz, J;= 18.3 Hz, 1H), 2.77 (d, J= 15.6 Hz, 1H), 2.55 (d, J= 18.0 Hz, 1H),
2.30 (s, 3H), 2.27 (s, 3H), 2.25 (5, 3H), 1.98 (s, 3H), 1.70-1.66 (m, 1H), 0.65 (d, J= 6.6 Hz,

3H). . |
ESI-MS m/z: # 44 C,\H,;N;Oy: 753.8; SRMEM+1)": 754.2.
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3645 74

AQN 03

CHyCN/H;0
f, 24 h-

% 4 CH,CN/H,0(1.5 mL/0.5 mL)¥ ¢4 72 (18 mg, 0.0275 mmol)#4
W% ¥ Ae A AgNO, (140.5 mg, 0.827 mmol), Hiz 8 ¥4 23°CH
#2400, KRB, T 0CHA K10 mL)Fa4b 2% B S 44 K% (10
mL), FHRAWPIE 15 4P, MR+ it A CH,CL (20 mL)
ik, RBGER, AABRATRANE, TEFALTRE., &Y
4 ik A% EH7(SI0,, EtOAc:MeOH 10:1)4:4.42 %] 80 (13 mg, 74%),
H & & B4k,

Rf: 0.37 (EtOAc:MeOH 5:1)
'HNMR (300 MHz, CDCl;)  7.23-7.11 (m, 3H), 7.06-7.01 (m, 2H), 6.43 (s, 1H), 5.95 (d, J=

1.2Hz, 1H), 5.8 (d, J= 1.2 Hz, 1H), 5.71 (bs, 1H), 5.19 (bs, 1H), 445 (d, J= 3.0 Hz, 1H),
437 (bs, 1H), 4.02-3.96 (m, 1H), 3.75-3.68 (m, 2H), 3.48 (s, 3H), 3.41-3.36 (m, 2H), 3.28-
3.24 (m, 1H), 3.15 (d, J= 7.5 Hz, 1H), 3.01-2.88 (m, 2H), 2.70 (d, J= 15.9 Hz, 1H), 2.57-2.51
(m, 2H), 2.31 (s, 3H), 2.27 (s, 3H), 2.00 (s, 6H), 1.77-1.68 (m, 1H).

ESI-MS m/z: 3+ .48 CyeH, N,0;: 643.3; LREM-17)": 626.2.
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A 75

CHaCNH,0
n,24h

© 42 CH;CN/H,0(1.5 mL/1 mL)¥ & 73 (23 mg, 0.036 mmol)#§ &%
5 ¥ Aa . AgNO, (183 mg, 1.08 mmol), F44iZ R M4 23 CHEH 24 1)
B, K&, F 0CheA 3 K(10 mL)Frta % BR £44 7K 5% (10 mL),
HAHFRAMIH 15 4F. MAEsE X #itjE 5 A CH,CL (20 mL)#t %,
RIGLER, RARBRMHTRANE, SEFATRE. REHEk
A EH(SIO,, #E#%: BtOAc:MeOH 5:1 £ MeOH)#:4t.72%)] 81 (9.3
10 mg, 41%), * & & E4K,

Rf: 0.3 (EtOAc:MeOH 5:1)
'"HNMR (300 MHz, CDC;) & 7.17-7.13 (m, 3H), 6.85 (m, 2H), 6.54 (s, 1H), 5.90 (d, J= 1.5

Hz, 1H), 5.84 (d, /= 1.5 Hz, 1H), 5.22 (m, 1H), 4.43 (bs, 1H), 4.39 (d. /= 2.4 Hz, 1H), 4.00
(d, J= 2.4 Hz, 1H), 3.71 (s, 3H), 3.64-3.29 (m, 2H), 3.16 (d, J= 8.7 Hz, 1H). 2.98-2.88 (m,

3H), 2.67 (d, J= 14.8 Hz, 1H), 2.45 (d, /= 18.3 Hz, IH); 2.33 (s, 3H), 2.28 (s, 3H), 2.22 (s,

3H), 1.97 (s, 3H), 1.68 (dd, J;= 12.8 Hz, J;= 14.7 Hz, 1H).

ESI-MS m/z: it & C3sHyoN;04: 629.7; 5245 (M*-OH): 612.3.
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5345 76

AgNOa
CH3CN/H,0
M.24h
0
0
.74 82

/£ CH,CN/H,0(1.5 mL/1 mL) % ¢4 74 (20 mg, 0.0346 mmol)&4 &
% % A A AgNO, (176.6 mg, 1.04 mmol), F44i% & &4 23 CHE#F 24
N, R, T 0CHA#EK(10 mL) et s B S 40 K #& (10 mL),
HARAMBEHE 15 o4, A 2 #i3iEH A CH,CL (20 mL)%k%
k&ﬁ%&,m%&%+ﬁﬁmé,aﬁﬁﬁiﬁ%,ﬁ%%%%
ik A2 BA7(SI0,, EtOAc:MeOH 1:1)#:4%.73 2| 82 (12.9 mg, 66%), # &

E B4k,
Rf: 0.3 (EtOAc:MeOH 5:1)

"HNMR (300 MHz, CDCI;) § 6.50 (s, 1H), 5.95 (4, J= 1.2 Hz, 1H), 5.89 (d, /= 1.2 Hz, 1H),
5.19 (4, 1H), 4.46 (d, /= 3.0 Hz, lH), 4.38 (d, J= 1.8 Hz, 1H), 4.00 (d, /= 2.1 Hz, 1H), 3.74
(s, 3H), 3.70-3.66 (m, 1H), 3.38 (dt, J;= 2.7 Hz, J= 13.2 Hz, 1H), 3.25 (d, /= 13.8 Hz, 1H),
3.16 (d, J= 7.5 Hz, 1H), 2.96 (dd, J;= 7.2 Hz, J>= 17.7 Hz, lH) 2.71 (d, J='15.6 Hz, 1H),
2.40 (4, J= 13.0 Hz, 1H), 2.30 (s, 3H), 2.29 (5, 3H), 2.24 (5, 3H), 1.97 (s, 3H), 1.71 (dd, Jj=
11.7 Hz, J;= 15.3 Hz, 1H), 1.60-1.48 (m, 2H), 0.67 (t,J=7.5Hz, 3H).

ESI-MS m/z: 3+ B4f Cy,Hy N3Oy 567.6; i (M-17)": 550.2.
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F At 77

N—=Me CQHQC’O, py
N\:/w CHyCh. 0°C, 1h
CN

NH
NH,

Me
43 85

%) # CH,CN/H,O(1.5 mL/1 mL)¥ ¢4 77 (14 mg, 0.0226 mmol)#) &
5 ¥ A AgNO; (115.3 mg, 0.68 mmol), H#34i% K A4 f 23 CHE4E 24
JoBE, BB, F 0°CAnA #K(10 mL)Fnse 8% B S 40 K% (10 mL),
IR MBI 15 547, Flapsk £ aati®5F A CHCL (15 mL)ski%,
RIGZER, ARBRATRANE, LRFALTZRE. REWER
i& A2 EA7(SI0,, EtOAc:MeOH 5:1)4:4L.13 2] 83 (9 mg, 65%), # & & B
10 K.
Rf: 0.25 (FtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCl3) 8 6.50 (s, 1H), 5.96 (d, J= 1.5 Hz, 1H), 5.89 (4, J= 1.5 Hz, 1H),
5.73 (bs, 1H), 4.44 (d, /= 3.6 Hz, 1H), 4.37 (s,. 1H), 4.01 (d, J= 2.4 Hz, 1H), 3.77 (s, 3H),
3.73-3.64 (m, 1H), 3.39 (dt, J;= 3.0 Hz, J= 9.3 Hz, 1H), 3.22 (d, J= 14.5 Hz, 1H), 3.16 (d,
J=1.5 Hz, 1H), 2.95 (dd, J;= 8.1 Hz, J;= 17.4 Hz, 1H), 2.70 (d, J= 14.5 Hz, 1H), 2.41 (d, J=
18.3 Hz, 1H), 2.30 (5, 3H), 2.29 (s, 3H), 2.25 (5, 3H), 1.96 (s, 3H), 1.71 (dd, J= 12.0 Hz, J=
15.6 Hz, 1H), 1.48-1.46 (m, 2H), 1.24-1.10 (m, 4H), 1.00-0.95 (m, 2H), 0.80 (t, J= 7.2 Hz,

3H). . .
ESI-MS m/z: #t F44 C;3H,;3N;04: 609.7; 5 4EM-17)": 592.3.
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45 78

AgN03

CH3CN/H,0
1 24 h

#).42 CH;CN/H,0(1.5 mL/1 mL) ¥ #5 78 (15 mg, 0.025 mmol)&§ &%

#F Ae A AgNO; (130 mg, 0.764 mmol), FH44iZ R4/ 23 CH 4 24
D, KRB, T 0CAA 3 K10 mL)Fetb 2% B S 44 K% 7% (10 mL),
IR 15 240, A E #atiE A CHCL(15 mL)si%,
RIZER, ARBRAHTRANE, SEFLTRE. AEHEK
&4 EAT(SIO,, # & %4 EtOAc £ EtOAc:MeOH 1:1)#:/t432) 84 (10
mg, 71%), # & & B4k,

Rf: 0.19 (EtOAc:MeOH 5:1).

"H NMR (300 MHz, CDCl;) & 6.49 (s, 1H), 6.47-6.37 (m, 1H), 5.94 (d, J= 1.5 Hz, 1H), 5.88
(4, 7= 1.5 Hz, 1H), 5.77 (bs, 1H), 5.26 (d, J= 5.7 Hz, 1H), 4.93 (d, J= 14.7 Hz, 1H), 4.48 (d,
J=11.1Hg, 1H), 4.38 (d, /= 2.7 Hz, 1H), 4.02 ((d, /= 2.1 Hz, 1H), 3.79 (s, 3H). 3.76-3.72
(m, 1H), 342 (a1, J= 2.7 Hz, J7= 12.0 Hz, 1H), 3.28 (d, /= 13.2 Hz, 1H), 3.15 (d,J= 6.6 Hz,
18),2.96 (dd, J;= 8.7 Hz, J;= 18.0 Hz, 1H), 2.70 (d, /= 15.0 Hz, 1H), 2.38 (d, /= 18.0 Hz,
1H), 2.30 (s, 3H), 2.28 (5, 3H), 1.95 (s, 3H), 1.72 (dd, Ji= 123 Hz, J= 174 Hz, 1H), 1.98

(dd, J= 1.5 Hz, J>= 6.9 Hz, 3H).
ESI-MS m/z: 3+ J4& CyHy,N;0q: 579.6; 5245 (M-17)": 562.3.
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e 79

CHyCN/H,0
1,24 h

F 0°C¥ 4 CH,CL (0.3 mL)¥ & 43 (25 mg, 0.422 mmol) &y iE & ¥
5 Aa N EA A A B R (6.27 pL, 0.422 mmol)FeiknZ(3.41 pL, 0.422
mmol), %K RAMHEE 1 LE, RE, #ERA CHCL(10mL)
#EHA 0.INHCI (5 mL)zbk. ZHBATRANE, TRFRE
REEA . REHBREEEN(SIO, HERK: TR LEKRTE 41
£ LB B SAITE] 85 (30 mg, 68%), A& EEl4K,
Rf: 0.54 (EtOAcMeOH 10:1). ‘
'"H NMR (300 MHz, CDCl3) § 7.28-7.14 (m, 5H), 6.45 (s, 1H), 6.07 (brd, 1H), 5.99 (d, J=
1.2 Hz, 1H), 5.90 (d, J~= 1.2 Hz, 1H), 5.88 (s, 1H), 5.31 (brt, 1H), 4.09-4.06 (m, 3H), 3.80-
3.75 (m, 1H), 3.73 (s, 3H), 3.57-3.51 (m, 2H),3.38(d, ~7.5 Hz, l.H), 3.24 (m, 1H), 3.00
(dd, J= 8.4 Hz, J~= 18.0 Hz, 1H), 2.89-2.85 (m, 2H), 2.79 (4, /= 1§.5 Hz, 1H), 2.61 (d, J=
18.0 Hz, 1H), 2.31 (s, 3H), 2.28 (5, 3H), 2.22 (s, 3H), 2.00 (s, 3H), 1.79 (dd, J;= 12.3 Hz, J=
16.2 Hz, 1H), 0.72 (d, J= 6.6 Hz, 3H). '
10 ESI-MS m/z: # J4# C, H,N,Oy: 723.8; 55 m4&(M+23)": 746.3.
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5 764 80

TR, py
CHyCl,, 0°C,th

F 0°C#) . CH,CL (0.25 mL) ¥ #) 43 (20 mg, 0.0338 mmol)#§ &%k
5 # Ao\ B E(4.72 pL, 0.0338 mmol)F=rikz(2.73 pL, 0.0338 mmol),

Wiz BRLRAM B 1 e, KRB, EERA CHCL (10 mL)##H
F 0.INHCI (5 mL)skik., ZRBRATHRANE, TRFBERFE
R, BGYBRiEE BRSO, BER: TR TRTE 11 ZTH
LE8)4u10133) 86 (10 mg, 43%), # @ & B4k,
Rf: 0.74 (EtOAc:MeOH 10:1).
THNMR (300 MHz, CDCl;) § 6.47 (s, 1H), 6.12 (brd, 1H), 6.00 (4, /= 1.2 Hz, lH), 591 (@,
J=1.2 Hz, 1H), 5.30 (m, 1H), 4.09-3.99 (m, 3H), 3.84-3.82 (m, 1H), 3.75 (s, 3H), 3.57-3.55
(m, 2H), 3.39 (d, J= 6.9 Hz, 1H), 3.24 (d, /~ 12.0 Hz, 1H), 3.04 (dd, J;I=9.0Hz, /=183
Hz, TH), 2.77 (d, J= 115.3Hz, 1H), 2.63 (d, J= 18.0 Hz, 1H), 2.32 (5, 3H), 2.28 (s, 3H), 2.25
(s, 3H), 2.00 (5, 3H), 1.80 (dd, J/= 11.7 Hz, J= 15.6 Hz, 1H), 1.55-1.50 (m, 2H), 1.30-1.22

(m, 6H), 0.87 (t, J= 6.9 Hz, 3H), 0.75 (d, /= 6.6 Hz, 3H).
10 ESI-MS m/z: #+J44 CyH,,N,Oy: 689.8; S£ml{E(M+1)*: 690.3.
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A4 81

A TEK, py
CH,Clp, 0°C, 1h

F 0C# £ CH,CL (0.4 mL) ¥ # 43 (33 mg, 0.0557 mmol) &4 i &
5 AL TBER(7.36 L, 0.0557 mmol)Fertbzz (4.5 uL, 0.0557 mmol).
W BRI 1 A, KRB, mE&A CHCL (10 mL)##& 7+
A 0.INHCI (5 mL)#t %, ZABATRANE, LEFREREE
. REWBREAREMNESIO, HER: T LB TE 2:1)%F
2] 87 (13 mg, 32%), # & & B4k,

10 Rf: 0.63 (Z4z:EtOAc:MeOH 5:10:2)
'"HNMR (300 MHz, CDCl3) & 7.37-7.20 (m, 5H), 6.26 (s, 1H), 6.14 (d, J= 6.6 Hz, 1H), 5.98
(d, J= 1.2 Hz, 1H), 5.83 (s, 1H), 5.27 (1, J= 6.2 Hz, 1H), 4.11 (d, /= 2.1 Hz, 1H), 4.07 (4, J=
3.0 Hz, 1H), 4.04 (s, [H), 3.86-3.81 (m, 1H), 3.70 (s, 3H), 3.54-3.53 (m, 2H), 3.44 (bs, 2H),
3.36 (d, J= 8.1 Hz, 1H), 3.22 (dt, Ji= 2.7 Hz, J= 12.0 Hz, 1H), 2.93 (dd, J;= 7.2 Hz, J=
18.3 Hz, 1H), 2.77 (d, J= 14.4 Hz, 1H), 2.59 (d, J= 18.0 Hz, 1H), 2.31 (s, 3H), 2.26 (s, 3H),
2.17 (s, 3H), 2.01 (s, 3H), 1.78 (dd, J;= 10.8 Hz, J>= 15.6 Hz, 1H), 0.65 (d, J= 6.3 Hz, 1H).
ESI-MS m/z: ﬂ-.ﬁ".{ﬁ C30H;3NOy: 709.8; 24 (M+1)*: 710.3.
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52 #45) 82

A5, py

F 0'C# 4 CH,CL, (0.3 mL) ¥ 44 43 (30 mg, 0.05 mmol) #4457 + Aa
5 A A BLE(4.40 pL, 0.05 mmol)A=#t.7z (4.04 uL, 0.05 mmol). H&iZ R A
BB 1 it RE, mEk A CH,CL (15 mL)##5 /A 0.1INHCI
(10 mL)#kik. ZSABRATHRANE, LEFBREREZEN. KEY
bk A BAF(SIO,, HER: TR CBMTE 111 £ LB LB AT
%) 88 (18 mg, 56%), * @ & B4k,
10 Rf: 0.49 (T3 EtOAc:MeOH 1:10:2)
'H NMR (300 MHz, CDCl3) 8 6.46 (s, 1H), 6.16 (brd, 1H), 5.99 (d, /= 1.2 Hz, 1H), 5.95 (s,
1H), 5.90 (d, /= 1.2 Hz, 1H), 5.34 brt, 1H), 4.12-4.06 (;n, 3H), 3.84 (bs, 1H), 3.74 (s, 3H),
3.63 (dd, Jr= 6.3 Hz, J7= 12.9 Hz, 1H), 3.50-3.48 (m, 1H), 3.39 (d, J= 8.1 Hz, 1H), 3.23 (d,
J=11.7Hz, 1H), 3.00 (dd, J;= 8.4 Hz, J>= 19.3 Hz, 1H),2.78 (d,J= 15.6 Hi, 1H), 2.63 (d,
J=18.3 Hz, 1H), 2.31 (5, 3H), 2.27 (s, 3H), 1.87-1.80 (m, IH), 1.06 (t, J= 7.5Hz, 3H), 0.74

(d, 6.9 Hz, 3H).
ESI-MS m/z: # Ji44 C, H,\N,O;: 647.7; 52 REM+1)": 648.2.
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L #45) 83

CH,Cl, 0°C, 1h

F 0°C ¥ /£ CH,CL, (0.3 mL) ¥ # 43 (20 mg, 0.0338 mmol)#) i +

5 Fm N 7 BEH.(3.238 pL, 0.0338 mmol)F=wik=z (2.73 pL, 0.0338 mmol), 4
AR RAMBH 1, RE, EE&A CHCL(10 mLy## A
0.INHCI (5 mL)%t4. SHABATRANE, TR REREIER.
ARG MR i EM(SIO,, HER: TR TBRTE 3] ZTRKTE)
L4v432) 89 (11.5 mg, 52%), % & & E4K,
Rf: 0.57 (EtOAc:MeOH 10:1).
'HNMR (300 MHz, CDCl3) 6 6.82-6.70 (m, 1H), 6.46 (s, 1H). 6.11 (d, 1H), 6.00 (d, /= 1.5
Hz, 1H), 5.89 (d, J= 1.5 Hz, 1H), 5.85 (s, 1H); 5.77 (dd, J;= 1.5 Hz, J;= 15.3 Hz, 1H), 5.37
(bst, 1H), 4.13-4.06 (m, 3H), 3.19 (m, 1H), 3.73 (s, 3H), 3.55 (m, 2H), 3. 38 (d, /=15 Hz,
1H),323 (d, J=11.4 Hz, 1H), 3.00 (dd J,—84Hz,J3— 18.3 Hz, 1H),2 78 (d, /= 15.0 Hz,
1H), 2.65 (d, J= 18.0 Hz, 1H), 2.31 (s, 3H), 2.28 (s, 3H), 2.22 (s, 3H), 2.00 (s, 3H), 1.85-1.82
{m, 4H), 0.77 (d, /= 6.3 Hz, 3H).

10 ESI-MS m/z: #5148 C;5H, N;Oq: 659.7; S=m4EM+1)": 660.3.

214



01812746.0 oW B E177/263 1

323645 84

Cbz-L-val-OH, DC!
CH,Ch, it, 16h

F 0C#.£ CH,CL, (0.3 mL)¥ #) 43 (15 mg, 0.0253 mmol)#) &% F
5 Zr N\ Cbz-L-Val-OH(6.39 mg, 0.0253 mmol)Fe#% & —=k=(4.86 mg, 0.03
mmol), ¥ % R RS EER T 16 N oF, RE, Zixk A CHCL
(15 mL)##3F A 0.INHCI (10 mL)#t%&. 2#B4MTFRANE, i
RHBEREERN ., REMBRELEEN(SIO,, HER: TH LB
LB 1:1 £ B TBS)#iALIF 2] 90 (6.7 mg, 32%), & & 4k,
Rf: 0.79 (EtOAc:MeOH 5:1).
'HNMR (300 MHz, CDCl5) 5 7.35 (bs, SH), 6.46 (s, 1H), 6.28 (d, J= 6.0 Hz, 1H), 5.98 (d,
J=12 He, 1H), 5.89 (4, J= 1.2 Hz, 1H), 5.77 (s, 1H), 5.4 (bs, 1H), 5.30 (bs, 1H), 5.08 (s,
2H), 4.09-4.06 (m, 3H), 3.94-3.89 (m, 1H), 3.70-3.66 (m, 5H), 3.38 (4, J= 11.7 Hz, 1H), 3.01
96 (dd, Ji= 7.8 Hz, J= 18.3 Hz, 1H), 2.79 (4, J= 14. 1 Hz, 1H), 2.63 (d, J= 18.0 Hz, 1H),
2.30 (s, 3H), 2.28 (s, 3H), 2.20 (s, 3H), 1.99 (s, 3HY, 1.97-1.81 (m, 2H), 0.83 (d, /= 6.6 Hz,

3H), 0.80 (d, /= 6.6 Hz, 3H), 0.75 (d, J= 6.9 Hz, 3H).
10 ESI-MS nv/z: ++ J4& C,,H;,NO,,: 824.9; £ 7| {E(M+1)": 825 4.
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EL 345 85

AgNO;

CH,CNH,0
n,24h

Y

%4 CH,CN/H,0(1.5 mL/1 mL) ¥ #j 62 (20 mg, 0.030 mmol)#y 5%
5 F hm N\ AgNO; (154 mg, 0.90 mmol), FF4§iZ R & 23 CHH 24
i, RE, T 0CHA K0 mL)F4af8 B S 40K %% (10 mL),
FI5 BBt 15 5-4F. RS L #atiE 4 A CH,CL (15 mL)ski%k,
REBGZAR, RABMTRANE, LEFAALZRE., REWER
kM EH(SIO,, #E#: EtOAc £ EtOAc:MeOH 3:1)#:4L43%] 91 (13
10 mg, 66%), # & & E4K.
Rf: 0.18 (EtOAc:MeOH 10:1).
'HNMR (300 MHz, CDCl3) b 6.49 (s, 1H), 6.16 (d, 1H), 5.98 (d, /= 1.5 Hz, 1H), 5.89 (d, J=
1.5 Hz, 1H), 5§.32 (bs, 1H), 4.41 (bs, 1H), 4.00 (bs, 1H), 3.79 (s, 3H), 3.70-3.65 (m, 2H),
3.37-3.32 (m, 2H), 3.19-3.17 (m, 1H), 2.94 (dd, J;= 9.0 Hz, /= 15.0 Hz, 1H), 2.74 (d, /=
15.9 Hz, 1H), 2.46 (d, J=17.1 Hz, 1H), 2.31 (s, 3H), 228 (s, 3H), '2.2_7 (s, 3H), 2.04-2.01 (m,

2H), 1.98 (s, 3H), 1.64-1.62 (m, 1H), 1.54-1.52 (m, 2H), 0.89-0.84 (m, 6H).
ESI-MS m/z: #5445 CoH,N,O,: 652.7; 5 AMEM-17)": 635.3.
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10

5745 86

: AgNOa

- ama
CH3CN/H0

.24 h

# 42 CH,CN/H,0(1.5 mL/1 mL) ¥ # 85 (10 mg, 0.0138 mmol)#4 %
& F A AgNO; (70.4 mg, 0.414 mmol), 4432 KA M4 23 CHE# 24
JEF, RE, F 0CheA i /K(10 mL)F=4b a8 BR S.4A7K %% (10 mL),
HA AWt 15 540, AaFE #3851 A CHCL (15 mL)#ki4,
RIBGZE®R, ARBRMATIRANE, TEFALTRE. REDER
i& A B (Si0,, # & % : EtOAc £ EtOAc:MeOH 4:1)4:44.43 2] 92 (7 mg,
71%), #& & B4k,
Rf: 0.20 (EtOAc:MeOH 5:1).
'HNMR (300 MHz, CDCl;j é 7.25-7.13'(11'1, SH), 6.47 (s, 1H), 6.13 (brd, 1H), 5.97 (g!, J=
1.2 Hz, 1H), 5.88 (d, J= 1.2 Hz, 1H), 5.34 (brt, 1H), 4.50 (bs, 1H), 4.40 (bs, 1H), 4.00 (bs,
1H), 3.76 (s, 3H), 3.70-3.65 (m, 3H), 3.34 (d,".f—.‘- 11.7Hz, 1H),3.17 (d, /= 5.1. Hz, 1H), 2.98-
2.83 (m, 3H), 2.72 (4, J= 14.4 Hz, 1H), 244 (d, J= 19.2 Hz, 1H), 2.30 (s, 3H), 2.27 (s, 6H),

1.97 (s, 3H), 1.72 (m, 1H), 0.82 (d, J= 6.6 Hz, 3H).
ESI-MS m/z: t+F44 Cy,,H (N,O,: 714.8; = R{AM-17)": 697.3.
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&4 87

A9N03

CHaCNH,0
t,24h

) f£ CH;CN/H,0(1.5 mL/1 mL) ¥ & 86 (6 mg, 0.0087 mmol)#4 5%

5 F Aa N AgNO; (44 mg, 0.26 mmol), F3§iZ R 44 23 CHEHE 24 1)

B, RE, F 0CheA K10 mL)fetbfask B S 407K %% (10 mL),

FI RO ML 15 24P, Aaegk £ #atiE# A CH,CL (15 mL)% %,

RBGZER, FARABMTRANE, TRHALTRE., REWEHR

ik AL EAT(SIO,, # B & EtOAc £ EtOAc:MeOH 5:1)#:4¢.4% %] 93 (5 mg,

10 85%), X & & B4R,

Rf: 0,018 (EtOAc:MeOH 5:1).

H NMR (300 MHz, cbcxa) 8 6.48 (s, 1H), 6.17 (d, 1H), 5.98 (d, J= 1.5 Hz, 1H). 5.89 (d, J=

1.5 Hz, 1H), 5.33 (bs, 1H), 451 (d, 1H), 4.40 (d, 1H), 4.00 (d, 1H), 3.78 (s, 3H), 3.76-3.65

(m, 2H), 3.36-3.32 (m, 2H), 3.18 (d, /= 6.9 Hz, 1H), 2.98-2.89 (m, 1H), 2.71 (d, J= 15.0 Hz,

1H), 2.45 (d, /= 17.7 Hz, 1H), 2.31 (5, 3H), 2.27 (s, 3H), 2.26 (s, 3H), 1.98 (s, 3H), 1.68-1.50

(m, 3H), 1.29-1.19 (m, 6H), 0.88-0.84 (m, 6H). ,
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5% 745 88

CH3CNH,0
f, 24 h

L
P

%1/ CH,CN/H,0(1.5 mL/1 mL)% #) 87 (12 mg, 0.0169 mmol)#4 %

5 # P e A AgNO, (86 mg, 0.507 mmol), 441z B 5 448 23 CHE 4k 24

B, KB, T 0CTHA i K(10 mL)F4870 2% 8k £.407K45% (10 mL),

FHRA ML 15 540, AR X #EEH A CHCL (15 mL)#k %,

RIZER, FARBHTRANE, TEFATRE., REGHEH

&AL BHT(SIO,, #E#&: EtOAc £ EtOAc:MeOH 5:1)4:4.43 %] 94 (8.8

10 mg, 74%), % & & B4k,

Rf: 0.28 (EtOAc:MeOH 5:1).

".H NMR (300 MHz, CDCl;3) & 7.34-7_.18 (m, 5H) 6.37 (s, 1H), 6.20 (d, 1H), 5.96 (4, /<= 1.5

Hz, 1H), 5.88 (d,J= 1.5 Hz, 1H), 5.30 (t, 1H), 4.50 (bs, 1H), 4.39 (d, J= 1.8 Hz, 1H), 3.99 (d,

J=2.1Hz, 1H), 3. 73 (s 3H), 3.69-3.60 (m, 3H), 3.37-3.30 (m, 3H), 3.17(d, /= 18.1 Hz, 1H),

2.89(dd, J=7.5 Hz J7=18.3 Hz, 1H), 2.31 (s, 3H), 2.25 (s, 3H), 2.21 (s, 3H), 1.99 (s, 3H)

1.71 (dd, J/= 11.7 Hz, J= 15.0 Hz, 1H), 0.77 (d,J—66Hz, 1H).
ESI-MS m/z: i+ 48 CgH,N,O,: 700.7; SR4&(M-17)": 683.2.
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545 89

AgNO,

CHaCN/H,0
" #,24h

Y

#1 /& CH,CN/H,0(1.5 mL/1 mL)% #4 88 (14 mg, 0.0216 mmol)#y &
5 & % Au . AgNO, (110 mg, 0.648 mmol), 45z KA 23 CHLH 24
DN EE, BB, F 0°CAA 37K (10 mL)FedtFo sk Bt S 407K A% (10 mL),
FIEBA MBI 15 540, AR T #adiE 5 A CHCL (15 mL)#%,
REBGZER, ARBANTERAIE, TERAALTRE. REWEK
kA2 BAF(SIO,, #E % EtOAc £ EtOAc:MeOH 5:1)2k4t4% 2] 95 (9.7
10 mg, 70%), & & B4k,
Rf: 0.16 (EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCl3) & 6.48 (s, 1H), 6.10 (d, 1H), 5.97 (d, J= 1.2 Hz, 1H), 5.89 (d, J=
1.2 Hz, 1H), 5.36 (bs, 1H), 4.51 (bs, 1H), 4.40 (d, J= 2.1 Hz, 1H), 4.00 (d, /= 2.1 Hz, 1H),
3.78 (s, 3H), 3.76-3.62 (m, 3H), 3.33 (d, /= 11.7Hz, 1H), 3.18 (d, J= 8.4 Hz, 1H). 2.94 (dd,
Ji= 8.4 Hz, J= 16.5 Hz, 1H), 2.72 (d, J= 15.0 Hz, 1H), 2.45 (d, /= 18.3 Hz, 1H),2.31 (s,
3H), 227 (5, 3H), 222 (s, 3H), 1.97 (s, 3H), 1.86 (m, 2H), 1.73 (dd, /= 12.0 Kz, J=150

Hz, 1H), 1.05 (t, J= 7.8 Hz, 3H), 0.83 (d, /= 6.9 Hz, 3H). |
ESI-MS m/z: #3448 C,H,,N,O,: 638.7; Lml{a(M-17)": 621.2.
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F 4] 90

AgN 03

CHyCN/H,0
t,24h

%14 CH,CN/H,0(1.5 mL/1 mL)* ¢ 89 (10 mg, 0.015 mmol)#9 5%

5 F Ae . AgNO, (77.2 mg, 0.454 mmol), FH¥&i% 5544 23 CHt 24

JEF, 8RB, F 0CHheA 2 K(10 mL)Frdb fosk BE S 440K % (10 mL),

HH BB 15 547, AR &+ A CH,CL(15 mL)sk %k,

REBGZER, ARBRATRANE, LEFAZTRE. REWEH

1% A2 BAT(SI0,, # & % : EtOAc £ EtOAc:MeOH 1:1)4:4%.4% %] 96 (9 mg,

10 92%), H& EEK,

Rf: 0.016 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCI;) 8 6.76-6.69 (m, 1H), 6.47 (s, 1H), 6.18 (brd, 1H), 5.97 (d, J=

1.5 Hz, 1H), 5.88 (d, J= 1.5 Hz, 1H), 5.71 (d4, J= 1.5 Hz, J>= 16.2 Hz, A3H), 5.32 (bs, 1H),

4.50 (m, 1H), 4.41 (m, 1H), 3.99 (m, 1H), 3.78 (m, 4H), 3.64-3.58 (m, 2H), 3.34 (d, J=11.1

Hz, 1H), 3.17 (d, J= 8.6 Hz, 1H), 2.95 (dd, J;= 7.5 Hz, J>= 17.4 Hz, 1H), 2.70 (d, J= 16.2

Hz, 1H), 2.48 (4, J= 17.7 Hz, 1H), 2.31 (s, 3H), 2.27 (5, 3H), 2.17 (5, 6H), 1.97 (s, 31D, 1.82-

1.74 (m, 4H), 0.88 (¢, J= 5.2 Hz, 3H).
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FL &4 91

TEK, py

-

CH,Cly, 0°C, 2

F 0°C ¥4 CH,CL (0.5 mL)¥ &) 25 (100 mg, 0.177 mmol) & 5% ¥

5 FaAT B E.(24 pL, 0.23 mmol)Feeitsz (17 pL, 0.212 mmol), HiZ R A
BAMAETR TR I, RE, FFRE®A CHCIL (30 mL)#
#5F 0.INHCl (20 mL)26%. ZABRATRAIE, TRFRER
FRFA], RBWB kA EM(SIO,, TI: T LB 3:1)4kiFE] 97
FolmRKA (99 mg, 88%), #H & & E4K.

10 Rf: 0.64 (2.5 EtOAc 1:1).

'H NMR (300 MHz, CDCly) 3 6.66 (s, 1H), 6.16-6.05 (m, 1H), 5.93 (4, /= 1.2 Hz, 1H), 5.87
(d,/~12Hz, lH), 5.40(dd, J;= 1.2 Hz, J>=17.1 Hz, 1H), §.26 (dd, J;= 1.2 Hz, J= 10.2 Hz,
1H), 5.13-5.08 (m, 2H), 4.44 (dd, Ji= 3.6 Hz, J= 11.1 Hz, 1H), 4.21-4.07 (m, 5H), 3.74 (m,
1H), 3.72 (s, 1H), 3.57 (s, 3H),3.35 (4, . J= 10.5 Hz, 1H), 3.26-3.21 (m, 2H), 3.98 (dd, J;=
8.7 Hz, J;= 18.0 Hz, 1H), 2.54 (d, /= 18.0 Hz), 2.30 (s, 3H), 2.21 (s, 3H), 2.13 (5, 3H), 1.92-
1.65 (m, 3H), 1.42-1.34 (m, 2H), 0.80 (t, /= 7.5 Hz, 3H).
ESI-MS m/z: #+ J48 CyHaN;O,: 633.7; 5 RAM+1)": 634.3.
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L35 92

NTve EX3(=RFR)RERA

N\/ " py.CH,Ch, 0°C, 1 h

F 0°C % 4 CH,CL, (0.4 mL) ¥ ¢4 25 (100 mg, 0.177 mmol) &y 5% +F
5 AAF X -3-(Z A FA) AABER(35 uL, 0.23 mmol)Fertmz (17 pL,
0.212 mmol), HFiZR AL RESHEZTRTHIE 1 N, RE, ZER
J CH,Cl, (30 mL)## 3/ 0.IN HCI 20 mL)# 4. 2HBR4ATRA
B, WEFREREER . REGWERiEAEEN(SIO, HER:
TR LR TES 6:1 2T LR TES 1:1)464045 2] 98 (122 mg, 90%),
10 H G EEK, RE 0478 (T4 LB TE 1:1)

"H NMR (300 MHz, CDCls) & 7.64-7.48 (m, 4H), 7.37(d, J=15.6 Hz, 1H), 6.62 (s, 1H),
6.16-6.07 (m, 1H), 6.12 (d, J= 15.6 Hz, 1H), 5.94 (d. J= 1.2 Hz, 1H), 5.89 (d, J= 1.2 Hz,
1H), 5.41 (dd, J;= 1.8 Hz, J;= 17.1 Hz, 1H), 5.28 (dd, J;= 1.8 Hz, J>= 12.0 Hz, 1H), 5.04 (q,
J=6.0 Hz, 1H), 4.60 (dd, J;= 3.3 Hz, J= 11.1 Hz, 1H), 4.22-4.15 (m, 5H), 3.90 (dd, J;= 4.2
Hz; Jr= 11.1 Hz, 1H), 3.55 (s, 3H), 3.38 (s, 3H), 3.35-3.34 (m, 1H), 3.27-3.25 (m, 1H), 3.22 .
(bs, 1H), 2.98 (4d, Ji= 7.8 Hz, J= 18.0 Hz, 1H), 2.61 (d, J= 17.7 Hz, 1H), 2.29 (s. 3H), 2.16

(s, 3H), 2.00 (s, 3H), 1.80 (dd, J/= 11.7 Hz, Jf 15.6 Hz, 1H).
ESI-MS m/z; B 44 C,H,F,N,0,: 761.7; 5 ml{E(M+1)": 762.3.
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&4 93

SRR, py

CH,Cly, 0°C, 2 h

25

F 0°C % 4 CH,CL, (0.4 mL) % # 25 (68 mg, 0.12 mmol)#§ & ¥ #n
5 NS4 B 4% Bk (hydrocynnamoyl) £,(20 pL, 1.12 mmol)Ferit=e (10 pL,
1.01 mmol), ¥iZRERAMETBRTHIME2 I, RE, ZERA
CH,Cl, (30 mL)## 3 A 0.IN HCI (20 mL)#t%. 2#B4ATIRA M
B, EFBEREER. REWEREREEN(SIO, HER: T
Y LBRTBE 51 2O GRR TEE 2:1)46401F 3] 99 (41 mg, 49%), #
10 & € E 4k, Rf 0.47 (S5 LB TES 1:1)
'"H NMR (300 MHz, CDCl) 8 7.29-7.18 (m, 3H), 7.04-7.02 (m, 2H), 6.66 (s, 1H), 6.16-6.07
(m, 1H), 5.93 (d, J= 1.2 Hz, 1H), 5.87 (d, J= 1.2 Hz, 1H), 5.40 (dd. J;= 1.7 Hz, J= 17.4 Hz,
1H), 5.26 (dd, J;= 1.7 Hz, J= 10.2 Hz, 1H), 5.09 (dd, J;= 6.0 Hz, J>= 8.7 Hz, 2H), 4.43 (dd,
Ji= 3.3 Hz, J= 11.1 Hz, 1H), 4.20-4.14 (m, 3H), 4.06 (t, J= 3.7 Hz, 1H), 4.02 (d, J= 2.4 Hz,
1H), 3.72 (dd, J;= 4.5 Hz, J= 11.1 Hz, 1H), 1.56 (s, 3H), 3.55 (s, 3H), 3.32 (brd, J=8.7 Hz,
1H), 3.26 (dd, J;= 1.9 Hz, J;= 8.1 Hz, 1H), 3.23-3.20 (m, 1H), 3.01 (brd, J= 8.1 Hz, 1H),
3.23-3.20 (m, 1H), 3.26 (dd, J;= 1.9 Hz, J;= 8.1 Hz, 1H), 2.95 (d,J= 1.8 Hz, 1H), 2.71-2.64
(m, 3H), 2.53 (d, J= 17.7 Hz, 1H), 2.26 (s, 3H), 2.14 (s, 6H), 1.83 (dd, J;= 123 Hz, J= 159

Hz, 1H).
ESI-MS m/z: 3+ 48 CuoH,FsN,04: 695.3; 52 4EM+1)*: 696.3.
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3645 94

RiEBA, py

CH,Cl, 0°C, 2 h

F 0'C¥ £ CH,CL, (0.4 mL)¥ # 25 (100 mg, 0.177 mmol) &y &R F
5 A B AE BLR(35 mg, 0.21 mmol)Fewtsz (17 puL, 0.21 mmol). iz KA
RAEMETBRTHE2 D, RE, ZERA CHCLG0 mL)#H#&E7F
f 0.INHCI 20 mL)zt %, ZHABATFRANE, TEHFREREE
%), R W B ik A2 EA(SIO,, THR: LR TEE 6:1)46404F2) 100 (94 mg,
76%), # & & B4k, RE 0.49 (TH%: LB TES 1:1)
"H NMR (300 MHz, CDCl;) § 7.42-7.33 (m, 6H), 6.62 (s, 1H), 6.16-6.05 (m, 1H), 6.10 (d,
J=15.9Hz, 1H), 5.94 (d, /~ 1.2 Hz, 1H), 5.88 (d, J= 1.2 Hz, 1H), 5.43 (dd, J;= 3.0 Hz, J=
17.1 Hz, 1H), 5.27 (dd, J= 3.0 Hz, J:= 12.0 Hz, 1H), 5.04 (q, /= 6.0 Hz, 1H). 4.55 (dd, J=
3.9 Hz,J=11.1 Hz, 1H), 4.22-4.15 (m, 5H), 3.87 (dd, J= 4.5 Hz,J== 11.]1 Hz, 1H), 3.55 (s,
3H), 3.39 (s, 3H), 3.36-3.33 (m, 1H), 3.26-3.22 (m, 2H), 2.9§ (dd,J;=8.1 Hz, J=17.7 Hz,
1H), 2.63 (d, J=17.7 Hz, 1H), 2.29 (s, 3H), 2.03 (s, 3H), 1.82 (dd, J/= 11.7 Hz, J= 15.3Hz,

1H).
10 ESI-MS m/z: #+ 4l C,oH,N,O,: 693.3; 52 RI4E(M+1)": 694.3.

225



01812746. 0

oo B ZE188/2631

10

M) 95

Pd(PPh;),Cl, BuaSnH

AcOH:CH,Cl,, rt, 2 h

F 23 C#.£ CH,CL (0.7 ml)¥ ¢4 97 (40 mg, 0.063 mmol)#4i5%& F
e\ B (17.8 pl). PA(PPh;),Cl, (3.64 mg, 0.0052 mmol)#= Bu,SnH(67.9
pl, 0.252 mmol), HFiZ B AL REW TiZBEIFE 2 Do, WFixiEklE
NRRAE G F (SI0,, HER: TR CBTES 511 2T LB LS
3:1)#% %] 101(30 mg, 80%), # & & E4Kk. Rf 0.4 (TIH%:TEL LB 1:1)

"H NMR (300 MHz, CDCl) 8 6.65 (s, 1H), 5.90 (d, J= 1.5 Hz, 1H), 5.82 (d. J= 1.5 Hz,
1H), 5.54 (s, 1H), 5.33 (d, J= 6.0 Hz, 1H), 5.13 (d, J= 6.0 Hz, 1H), 4.54 (dd, J;= 3.6 Hz, J=
11.4 Hz, 1H), 4.18 (d, J=2.1 Hz, 1H), 4.13 (4, J= 2.4 Hz, 1H), 4.07 (¢t, J= 3.3 Hz, 1H),3.75
(dd, Ji=3.9 Hz, J>= 11.1 Hz, 1H), 3.70 (s, 3H), 3.35 (d, J= 8.4 Hz, 1H), 3.24 (dd, J;= 2.7Hz,
J7=3.7Hz, 1H), 3.10 (dd, J= 3.4 Hz, J;= 15.0 Hz, 1H), 3.01 (d, J= 8.1 Hz, 1H), 2.95 (d, /=
7.8 Hz, 1H), 2.58 (4, J= 18.3 Hz, 1H), 2.29 (s, 3H), 2.21 (5, 3H), 2.10 (s, 3H), 1.89-1.66 (m,

3H), 1.36-1.25 (m, 2H), 0.77 (t, J= 7.5 Hz, 3H). -
ESI-MS m/z: #+ %44 C;,HyN;04: 593.6; 524 (M+1)": 594.8.
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L34 96

N~ Me Pd(PPhg),Clp, BusSnH

ACOH:CH;Cly, 1t, 5 h

F 23°Cé1 4 CH,CL (0.7 ml)¥ #4 98 (37 mg, 0.0485 mmol) 4435 % F
5 AN (20 pl). Pd(PPhy),Cl, (4 mg, 0.0057 mmol)#= BuySnH(53 pl,

0.194 mmol). iz R B TZBERHES I, REFZER
BNk AR GG HF (SIO,, HER: TR CBTE 61 Z2THR LRT
B 2:1)4%3] 102025 mg, 71%), A& € B4R, Rf 0.38 (Th: LB TEg
1:1) A
'H NMR (300 MHz, CDCl;) § 7.63-7.60 (M, 2H), 7.50-7.49 (M, 2H), 7.24 (d, J= 15.9 Hz,
1H), 6.59 (s, 1H), 5.98 (d, J= 15.9 Hz, 1H), 5.92 (d, J= 1.5 Hz, 1H), 5.84 (d, J= 1.5 Hz, 1H),
5.66 (s, 1H), 5.20 (d, J= 6.0 Hz, 1H), 4.87 (d, J= 6.0 Hz, 1H), 4.71 (dd, J= 2.7 Hz, J= 10.8
Hz, 1H), 4.16-4.15 (m, 3H), 3.93 (dd, J/= 3.3 Hz, J== 11.1 Hz, 1H), 3.66 (s, 3H), 3.36 (brd,
J=102 Hz, 1H), 3.26 (brd, J= 11.7 Hz, 1H), 3.10 (brd, J= 15.0 Hz, 1H), 2.96 (dd, J,= 7.8
Hz, J;= 17.7 Hz, 1H), 2.62 (d, J= 17.7 Hz, 1H), 2.27 (s, 3H), 2.14 (s, 3H), 1.97 (s, 3H), 1.79

(dd, J;= 12.0 Hz, J= 15.8 Hz, 1H).
10 ESI-MSm/z: #J4f CyHaoFoN,Op: 721.7; S MEM+1)": 722.2.
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kAep] 97

Pd(PPh,)oCly, Bu;SnH

AcOH:CHCly, r,4.5h

F 23°C ¥4 CH,CL (1 ml) ¥ # 99 (41 mg, 0.059 mmol)& -3 F Ao
5 AZB(25 p).  Pd(PPhy),CL, (5 mg, 0.0071 mmol)7= Bu;SnH(63 pl,

0.235 mmol). i FA %A TR EHH 45 I, REHAER
BIABRiE AL R (SI0,, HER: TR TRTE 61 2TH TR
85 1:1)423] 103 (34.2 mg, 89%), # & EE4k. Rf 049 (T TR T
gg 1:1)

'H NMR (300 MHz, CDCl3) & 7.24-7.15 (m, 3H), 7.03-7.01 (m, 2H), 6.65 (s, 1H). 5.89 (bs,
1H), 5.82 (bs, 1H), 5.4_9 (s, 1H), 5.31 (d, J= 6.0 Hz, 1H), 5.12 (d, J= 6.0 Hz. 1H), 4.53 (dd,
Ji=3.3 Hz, J=11.1 Hz, 1H), 4.18 (d, /= 2.7 Hz, 1H), 4.07 (m, 2H), 3.75 (dd, J;= 3.9 Hz,
J=11.1 Hz, 1H), 3.69 (s, 3H), 3.62 (s, 3H), 3.32 (d, J= 7.8 Hz, 1H), 3.25 (d, /= 10.8 Hz,
1H), 3.12 (d, /= 14.7Hz, 1H), 3.00 (d, /= 7.8 Hz, 1H), 2.94 (d, J= 8.1 Hz, 1H), 2.66-2.60 (m,

3H), 2.57 (d, J= 18.0 Hz, 1H), 2.28 (s, 3H), 2.14 (s, 3H), 2.10 (bs, 3H), 1.83-1.74 (m, 1H).
10 ESI-MS m/z: 48 CyH, N;Oq: 655.7; S m{EM+1)": 656.3.
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AR 98

N~ Me Pd(PPhgy),Cly, Bu,ShH

ACOH:CHoCly, 11, 5 h

F 23°C#) 4 CH,CL, (1 ml) % ¢4 100 (40 mg, 0.0576 mmol)#) & F
5 Aa N TEE(25 pl). Pd(PPhy),Cl, (4.8 mg, 0.007 mmol)#= Bu;SnH(62 ul,
0.23 mmol). iz R RAY TiZBERHS o, R ZEis
ANk AP (SIO,, HER: TR LMTE 41 2T TR TE
1:1)7% 2] 104(30 mg, 82%), * & & B4k, Rf 041 (Tie: LB T8 1:1)

'"H NMR (300 MHz, CDCl;) & 7.36 (s, 5H), 7.30 (d, /= 16.2 Hz, 1H), 6.59 (s. 1H), 5.99 (d,
J=16.2 Hz, 1H), 5.91 (d, J= 1.2 Hz, 1H), 5.84 (d, /= 1.2 Hz, 1H), 5.60 (s. 1H). 5.20 (d, J=
5.6 Hz, 1H), 4.94 (d, J= 5.6 Hz, 1H), 4.63 (a4, J;= 3.3 Hz, J= 114 Hz, 1H), 4.18-4.15 (m,
3H), 3.91 (dd, J;= 3.9 Hz, J7= 11.1 Hz, 1H), 3.66 (s, 3H), 3.49 (s, 3H). 3.35 (brd, J= 15.0 Hz,
1H), 3.26 (brd, J= 11.4 Hz, 1H); 3.10 (brd, J= 15.0 Hz, 1H), 2.96 (dd, J;= 8.4 Hz, J;= 18.0
Hz, 1H), 2.63 (d, J= 18.0 Hz, 1H), 2.27 (s, 3H), 2.13 (s, 3H), 2.00 (s, 3H), 1.80 (dd, J;=
12.0Hz, J;= 14.4 Hz, 1H). '

10 ESI-MS m/z: 3+ J4& Cy,HyN,Op: 653.7; 52 M4E(M+23)": 676.2.
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5% 3&4] 99

*AcCl, py

. F 0°C 4 CH,CL (0.4 ml)¥ & 101 (24 mg, 0.041 mmol)#4 5% ¥

5 Fe N LB pl, 0.041 mmol)Feritnz (3.3 pl, 0.041 mmol), 4% B AL
LdpPie 2 B, RE, R A CHCL (15 mD##H# A 0.INHCI (5
ml)kk, ZABRAHTRANE, TEFBEREESN., REWER
A EAF(SIO,), MER: TR CHBUE 51 2Tk LR TE 1%
143 %) 105 (23 mg, 88%), A @& & B4k, RE 040 (Th:TBR LB 1:1)
' NMR (300 MHz, CDCls) & 6.66 (s, 1H), 5.97 (d, J= 1.2 Hz, 1H), 5.91 (d.J= 1.2 Hz, 1H),
4.58 (d, J= 3.0 Hz, 1H), 4.54 (d, J= 3.0 Hz, 1H), 4.07 (t, /= 3.3 Hz, 1H), 377, J=39
Hz, J= 11.4 Hz, 1H), 3.73 (s, 3H), 3.57 (s, 3H), 3.35 (d, J= 10.2 Hz, 1H), 3.22 (dt. J = 2.7
Hz, J= 11.7 Hz, 1H), 2.98 (dd, J;= 8.1 Hz, J5= 18.0 Hz, 1H), 2.80 (d, J= 13.5 Hz. 1H), 2.58
(d, J= 18.0 Hz, 1H), 2.33 (s, 3H), 2.30 (5, 3H), 2.21 (s, 3H), 2.02 (s, 3H), 1.89-1.76 (m. 2H),

1.72-1.66 (m, 1H), 1.37-1.25 (m, 2H), 0.78 (t, J= 7.5 Hz, 3H).
10 ESI-MS m/z: 3+ B 44 Cy,H, N;O,: 635.7; 2 {E(M+1)": 636.8.
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a4 100

F 0°C .42 CH,CL, (0.2 ml)¥F # 102 (16 mg, 0.022 mmol) &y & F
5 Fa N TELE(1.9 pl, 0.0266 mmol)Feekzz (2.15 pl, 0.0266 mmol), F4i%
FURRAMBE 15 I, 85, 555 A CH,CL (10 mD)# 85/ 0.IN
HCI (7 m)#ei. ZHABMATIRAIE, TEFBEREERN. KE
ik 4 EAT(SIO,, HER: TR CBRTE 41 2T TER)HMA
132 106 (12 mg, 71%), # & & E4k. R 0.60 (T4%: LB TEK 1:1)
'H NMR (300 MHz, CDCl;) & 7.83 (bs, 1H), 7.65-7.58 (m, 2H), 7.49-7.44 (m, 1H), 7.14 (d.
J=16.2 Hz, 1H), 6.62 (s, 1H), 6.06 (d, J= 16.2 Hz, 1H), 6.00 (d, J= 1.2 Hz, 1H), 5.95 (d. J=
1.2 Hz, 1H), 5.02 (4, J= 5.7 Hz, 1H), 4.96 (bs, 1H), 4.92 (d, J= 5.7 Hz. 1H). 4.15-4.11 (m.
3H), 3.88(dd, J;= 3.3 Hz, J;= 11.1 Hz, 1H), 3.08 (bs, 3H), 2.93 (dd, J;= 8.1 Hz.J= 18.3 Hz.
1H), 2.30 (4, J= 13.2 Hz, 1H), 2.64 (4, J= 18.0 Hz, 1H), 2.31 (s, 3H), 2.27 (5. 3H). 2.08 (s,

3H), 1.91 (s, 3H), 1.69 (dd, J/= 11.7 Hz, J= 15.9 Hz, 1H).).
10 ESI-MS m/z: 3+ B4& C,oH, F.N,O,: 763.7; 3£ R{EM+1)": 764.2.
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g4 101

‘AcCl, py

F 0°C .4 CH,CL (0.2 ml) ¥ ¢ 103 (34 mg, 0.052 mmol) &5 & ¥
5 Ao LBLE(4.4 pl, 0.062 mmol)Fewtsz (5 pl, 0.062 mmol). % KA i
LdpBtie 1.5 N 8F, KB, %A CHCL (10 m)## 5 A 0.IN HCI
(7 mDzkk., BHBHTRANE, LEFBERZERN. RENE
Wik A EAM(SIO,, BER: TR TBMTE 41 LR LEE)HAITE
107 (25.5 mg, 70%), # @ & B4k, Rf 048 (The: LERTER 1:1)

'H NMR (300 MHz, CDCl;) § 7.25-7.14 (m, 3H), 7.06-7.04 (m, 2H), 6.66 (s, 1H), 5.96 (d,
J=12 Hz, 1H),5.91 (4, J= 1.2 Hz, TH), 5.11 (4, J= 5.4 Hz, 1H), 4.14 (4, /= 3.3 Hz, 1H),
4.07 (4, J= 3.6 Hz, 1H), 4.04 (4, J=2.THz, 1H), 3.78 (dd, J;= 3.3 Hz, J= 10.8 Hz, 1H), 3.55
(s, 3H), 3.51 (s, 3H), 3.33 (brd, J= 8.1 Hz, 1H), 3.23 (dt, Jy= 2.7 Hz, J7= 11.7 Hz, 1H), 2.97
(dd, J;= 8.1 Hz, J7= 18.0 Hz, 1H), 2.81 (d, J= 14.1 Hz, 1H), 2.63-2.52 (m, 3H), 2.33 (s, 3H),
2.29 (s, 3H), 2.26-202 (m, 2H), 2.09 (s, 3H), 2.04 (s, 3H), 1.74 (dd, J;= 12.0 Hz, J= 15.6

Hz, 1H).
10 ESI-MS m/z: i+ 44 C,oH;3N;Oy: 697.7; S5 m4E(M+1)": 698.3.
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364 102

AcCl, py

CH,Cl. 0°C, 2 h

F 0C#H 4 CH,CL (0.3 ml) % #9 104 (29 mg, 0.0443 mmol) 4y 5%
5 He N TBER(3.77 pl, 0.053 mmol)Fertez (4.3 ul, 0.053 mmol), iz K
JL R BEHE 2 BT, B, gk ) CH,CL (15 m)## 7/ 0.1N HCI
(10 mh)ze%., ZABRMTFRANE, LERFREREZEN ., ZEH
GbRig A EM(SIO,, MER: TR LB TE 4:1 £ LB BT
2] 108 (21.6 mg, 70%), & & B4Rk, Rf: 0.58 (The: LB 85 1:1)
'H NMR (300 MHz, CDCl3) § 7.47-7.44 (m, 2H), 7.35-7.34 (m, 3H), 7.29 (4, /= 15.9 Hz,
1H), 6.62 (s, 1H), 5.99 (4, J= 1.2 Hz, 1H), 5.93 (d, J= 1.2 Hz, 1H), 5.05 (d, J= 5.7 Hz, 1H),
4.94 (d, J= 5.7Hz, 1H), 4.81 (d, J= 11.5 Hz, 1H), 4.16-4.11 (m, 3H), 3.34 (brd, J= 5.4 Hz,
1H), 3.24 (bs, 3H), 3.22-3.20 (m, 2H), 2;94 (dd, J;= 8.1 Hz, J=18.0 Hz, 1H), 2.80 (d, J=
14.1 Hz, 1H), 2.64 (d, J= 18.0 Hz, 1H), 2.32 (s, 3H), 2.28 (s, 3H), 2.09 (s, 3H), 1.94 (s, 3H),

1.71 (d4, J/= 11.7 Hz, J;= 15.6 Hz, 1H), |
10 ESI-MS m/z: 3+ H4E CyoH N,Oy: 695.7; 52 & (M+1)": 696.2.
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5 #&4] 103

TFA
CHyCly, 35
0°C = 23°C

F 0°C ¢ /£ CH,CL, (0.2 ml) % 44 105 (16 mg, 0.025 mmol)#) & F
5 ANZ R TE(TT pl, 1 mmol), FHiZ KA REHAE 23 CHH 3.5 4
i, FTARR LT 0CR46FmKBR S KER (1S mFR, HA LB
LEE(2 x 10 m)RIR., FABMATIREAFHANE, TRFBRERZE
BA . ARG W IRIEA BH(SIO,, T T TE 1:1)4404F2] 109 (12
mg, 81%), # @ & B4R, RE 032 (Tt LB T B 1:1)
TH NMR (300 MHz, CDCl3) § 6.43 (s, 1H), 5.97 (d, J= 1.5 Hz, 1H), 5.91 (d, /= 1.5 Hz, 1H).
5.69 (s, 1H), 4.51 (dd, J=3.3Hz,J=11.1 Hz,. 1H), 4.10-4.05 (m, 3H), 3.78-3.77 (m, 1H),
3.75 (s, 3H), 3.33 (d, J= 8.1 Hz, 1H), 3.22 (dt, J;= 2.7 Hz, J>= 12.0 Hz, 1H), 2.96 (dd, J;=
8.4 Hz, J= 17.7 Hz, 1H), 2.80 (d, J= 15.6 Hz, 1H), 2.55 (d, J= 18.0 Hz, 1H), 2.33 (s, 3H),

2.24 (s, 3H), 2.01 (s, 3H), 1.87-1.66 (m, 3H), 1.37-1.27 (m, 2H), 0.77 (1, J= 7.5 Hz, 3H).
10 ESI-MS m/z: 3+ B4 Cy,H, N,O: 591.6; 52 m{E(M+1)": 592.8.
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E 4] 104

TFA
CH,Cl, 7h

0°C » 23°C J\//,\@/ CF,
O
110

F 0'C& & CH,CL (0.3 ml)¥F # 106 (90 mg, 0.1178 mmol) #9555
5 HeNZ FTBR(750 pl, 4.71 mmol), F¥ix R RAMAE 23 CHE4E T
B, BTRR T 0C A4 B 840 KERQOm)BER, #/A T
BB x 15 m)iRIR, FIARABMATIRSIFHANE, EFRER
FIER ., REWERRAEEN(SIO,, TITEETE 1:1)444455] 110
(71 mg, 84%), X & & E4k. RE 0.6 (T LB TES 1:1)
'H NMR (300 MHz, CDCl3) & 7.76 (bs, 1H), 7.62-7.57 (m, 2H), 7.48-7.45 (m. 1H). 7.12 (d,
J=16.2 Hz, 1H), 6.37 (s, 1H), 6.00 (d, J= 16.2 Hz, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.92 (d. J=
1.2 Hz, 1H), 5.60 (bs, 1H), 4.88 (d, J= 10.2 Hz, 1H), 4.14 (bs, 1H), 4.10 (d, J= 2.4 Hz, 1H),
4.03 (d, /~24 Hz, 1H), 3.89 (dd, J;= 2.7 Hz,.J2= 11.4 Hz, ;H), 3.32(d,/~84Hz IH), .
3.26-3.21 (m, 4H), 2.91 (dd, J/= 8.1 Hz, J7= 18.0 Hz, 1H), 2.82 (d, J= 13.8 Hz. 1H). 2.58 (d,
J=18.0 Hz, 1H), 2.33 (5, 3H), 2.24 (s, 3H), 2.05 (s, 3H), 1.89 (s, 3H), 1.84 (dd, J;= 12.0 Hz,

J7=15.6 Hz, 1H).
10 ESI-MS m/z: B8 CygHyoF3N;04: 719.7; 52 mE(M+1)*: 720.3.
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%34 105

TFA

Y

CHaClp, 4 h

0°C » 23°C
)
11

F 0°C 14 CH,CL (0.2 ml) % ¢4 107 (20 mg, 0.286 mmol)#y ¥ i

5 AaAZ A CE(SS pl, 1.144 mmol), FHIFik BT RO E 23 CHEE 4
DB, BFRR YT 0C A tafak BR S 4K 2 (15 m)E R, #A T
B LEE(2 x 10 m)4RIR, FIAABNTIREFFOIANE, WIRHFRER
A, REHBREA LSO, T T LE 1:1)80EE 111
(18 mg, 96%), & & B4k, RE 0.39 (.45 LB T8 1:1)
'H NMR (300 MHz, CDCls) 6 7.23-7.16 (m, 3H), 7.06-7.04 (m, 2H), 6.43 (s, 1H). 5.96 (d.
J= 1.5 Hz, 1H), 5.90 (4, J= 1.5 Hz, 1H), 6.66 (s, 1H), 4.52 (dd, J;= 3.3 Hz. J==11.1 Hz, 1H).
.4.07 (s, 1H), 4.05 (d, J= 3.3 Hz, 1H), 4.03 (d, =24 Hz, 1H), 3.76 (dd, J;= 3.6 Hz. Jz; 1.1
Hz, 1H), 3.56 (s, 3H), 3.31 (d, J= 7.5 Hz, 1H), 3.23 (d, /= 12.0 Hz, 1H), 2.95 (dd. J,= 8.1
Hz, J=18.0 Hz, 1H), 2.80 (d, J= 15.3 Hz, 1H), 2.63-2.58 (m, 2H), 2.53 (d, J= 18.0 Hz, 1H),
2.33 (s, 3H), 2.61 (s, 3H), 2.21-2.09 (m, 2H), 2.13 (s, 3H), 2.02 (s, 3H), 1.85 (dd. J;= 11.7

Hz, J=115.3Hz, 1H).
10 ESI-MS m/z: i+ 348 CyHaoN;Og: 653.7; 524 (M+1)": 654.3.
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10

A4 106

TFA
CH,Ch, 6 h

0°C - 23°C
Om
112

F 0°C 4 CH,CL, (0.4 ml)¥ #4 108 (14 mg, 0.02 mmol)#4 &4 ¥ Ha
NEFCERG1S L, 0.8 mmol), 4§k KA iRAH A 23 CHA 6 )
B, PrARER 4T 0°C A sefosk Bt R 4AKE®R(S5 mFER, ALK
ZES(2 x 10 mD)$RER, FABATIRAFHANE, TRFBRERE
BF . REWB R EH(SIO,), Th: L8 TE 2:1)4407F2) 112 (12
mg, 92%), # @ E B4k, Rf 036 (TI:TERTE 1:1)

'HNMR (300 MHz, CDC;) & 7.46-7.45 (m, 2H), 7.35-7.20 (m, 4H), 6.38 (s, 1H), 6.05 (d,
J=15.9 Hz, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.93 (4, J= 1.2 Hz, 1H), 5.57 (s, 1H), 4.71 (4, J=
9.3 Hz, 1H), 4.17-4.13 (m, 2H), 4.08 (d. J= l'.9 Hz, 1H), 3.89 (dd.J,= 3.6 Hz. J-=11.4 Hz,
1H),3.33 (m, 5H), 3.26-3.22 (m, 1H), 2.93 (dd, J;= 9.0 Hz, J;= 17.4 Hz. 1H), 2.34 (s. 3H),

225 (s, 3H), 2.05 (s, 3H), 1.97 (5, 3H), 1.81 (dd, J;= 12.0 Hz, J= 15.6 Hz. 1H).
ESI-MS m/z: #+ 848 CyH,,N,0q: 651; S MMAM+1)*: 652.2.

'
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L4 107

AgNO,
CH,CN/H,0
i, 24 h

% /£ CH,CN/H,0(1.5 ml/1 ml) % #4 109 (10 mg, 0.017 mmol)#9 iR

5 F A2 A AgNO, (86 mg, 0.5 mmol), 3% K S 4/ 23 CH4E 24 ) BT,
R, FO0CHNEKA0mL)Ftof g B R 4HKIE®R (10 ml), 4%

RAMBH 15 24r. AR L $RA CHCL (15 m)#ik, #ER
WER, AABMTRANE, TRALTRE. REWEkEHRE

EH(Si0,, #E%: EtOAc £ EtOAc:MeOH 3:1)4:44.4% %] 113 (7 mg,

10 71%), #* & & B4k,
Rf: 0.41 (EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCl;) & 6.45 (s, 1H), 5.95 (d, J= 1.5 Hz, 1H), 5.88 (d, /= 1.5 Hz, 1H),
5.65 (bs, 1H), 4.50-4.48 (m, 2H), 4.44 (d, /= 2.1 Hz, 1H), 3.96 (d, J= 3.0 Hz, 1H), 3.76 (s,
3H), 3.74-3.70 (m, 1H), 3.30 (d, J= 12.3 Hz, 1H), 3.13 (d, /= 7.5 Hz, 1H), 2.86 (dd, J,= 5.7
Hz, J;= 183 Hz, 1H), 2.73 (d, J= 14.7 Hz, 1H), 2.48 (d, /= 17.7 Hz, 1H), 2.33 (5, 3H), .24,
(s, 3H), 2.17 (s, 3H), 2.00 (s, 3H), 1.86-1.55 (m, 3H), 1.42-1.23 (m, 2H), 0.75 (t, /= 7.5 Hz,
3H).
ESI-MS m/z: 3+ f48 CyHyN,0,: 582.6; 32 MI{&(M-17)": 565.3.
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4 108

1 £ CH;CN/H,0(1.5 ml/1 ml) ¥ &4 110 (42.8 mg, 0.059 mmol)#§ &
5 # A n. AgNO, (303 mg, 1.78 mmol), FH3&iZF 5 44 23 CHE 4 24
hat, KRB, T 0ChA K10 mL)Fett 8% B S 447K % % (10 ml),
HIF RSP 15 547, AAs + #idjE 5 A CH,CL (20 ml)zk %,
RIZER, ARABATHRANE, LEFATRE. RENEH®
i& A2 BAT(SI0,, #E % FtOAc £ EtOAc:MeOH 5:1)454L.4% %] 114 (30
10 mg, 71%), # & & B4k,
Rf: 0.30 (EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCl3) 3 7.75 (bs, 1H), 7.61-7.56 (m, 2H), 7.45-7.42 (m, 1H), 7.12 (4,
J=16.2 Hz, 1H), 6.38 (s, 1H), 6.02 (d, /= 16.2 Hz, 1H), 5.97 (d, J= 1.5 Hz, 1H), 5.90 (4, J=
1.5 Hz, 1H), 5.50 (bs, 1H), 4.87 (bs, 1H), 4.56 (m, 1H), 4.45 (bs, 1H), 3.92 (d; J= 2.4 Hz,
1H), 3.31 (dt, Jy= 3.6 Hz, Jr= 12.9 Hz, 1H), 3.21 (bs, 3H), 3.13 (4, J=7.8 Hz, 1H), 2.82 (dd,
J= 8.1 Hz, J>= 18.0 Hz, 1H), 2.75 (d, J= 14.7 Hz, 1H), 2.49 (d, J= 18.0 Hz, 1H), 2.33 (s,

3H), 2.21 (s, 3H), 2.05 (s, 3Hj, 1.89 (s, 3H), 1.78 (dd, J/= 12.0 Hz, J>= 15.6 Hz, 1H).
ESI-MS m/z: i+ H4# Cy,H, FoN,0,: 710.6; 5 RI4A(M-17)": 693.2.
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k&4 109

AgNO;

CH3CN/H,0
n,24h-

Y

%14 CH,CN/H,O(1.5 ml/1 ml) ¥ é§ 111 (12 mg, 0.018 mmol)&§ 5%
5 F Ae . AgNO; (93.5 mg, 0.55 mmol), FF¥4i% R M4 23 CHEHE 24 /s
i, B, T 0ChaA i AK(10 mL)FetbFosk BR 44 KiE % (10 ml),
FIERA MR 15 940, A A L #itiE 54 A CHCL (15 ml)skik,
REBGZER, ARBAHTRAVWE, LEFATRE. REYWEH
ik AE B (SIO,, #E & EtOAc £ EtOAc:MeOH 1:1)464b4% %) 115 (10
10 mg, 86%), & & B4k,
Rf: 0.43 (EtOAc:MeOH 5:1).
'HNMR (300 MHz, CDCi;) 5 7.23-7.14 (m., 3H); 7.05-7.03 (m, 2H), 6.45 (s. 1H). 5.93 (4,
J=1.2 Hz, 1H), 5.88 (d, J= 1.2 Hz, 1H), 5.63 (brd, 1H), 4.55-4.49 (m, 2H), 4.43 (d, J=2.7
Hz, 1H), 3.96 (d, /= 3.1 Hz, 1H), 3.80-3.73 (m, 1H), 3.56 (bs, 3H), 3.32 (dt,J;= 3.3 Hz, J=
12.6 Hz, 1H), 3.13 (d, J= 6.0 Hz, 1H), 2.86 (dd, J,= 7.5 Hz, J>= 18.3 Hz, 1H), 2.74 (d, J=
14.7 Hz, 1H), 2.61-2.56 (m, 2H), 2.47 (d, J= 18.0 Hz, 1H), 2.33 (s, 3H), 2.23 (s, 3H), 2.13 (s,

3H), 2.01 (s, 3H), 1.99-1.94 (m, 2H), 1.78 (dd, J;= 11.7 Hz, J;= 15.0 Hz, 1H).
ESI-MS m/z: i+ J4& CyH,oN,0,: 644.7; £ AMEM-17)": 627.2.
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Fzep) 110

AgN03
CH;CNH,0
n24h

Y

)./ CH,CN/H,0(1.5 ml/1 ml) ¥ # 112 (12 mg, 0.018 mmol)# &%

5 F AN AgNO, (93 mg, 0.55 mmol), 3% B M4 23 CHiH 24 b

i, RE, F O0CHRAHEK(10mL)ftefesk B 84h K% (10 ml),

FARA B 15 40, A+ #ityEHF A CH,CL (15 ml)zk 4,

RBGZIER, ARBRATRANE, LEFATRE. REWEHKE

& 42 BAT(SIO,, #E%: EtOAc £ EtOAc:MeOH 1:1)#:4.73 %) 116 (8

10 mg, 70%), 3} & & E4K.

Rf: 0.41 (EtOAc:MeOH 5:1).

"H NMR (300 MHz, CDCl3) & 7.44-7.43 (i, 2H). 7.34-7.27 (m, 4H), 6.39 (s, 1H), 6.03 (d,

J= 15.9 Hz, 1H), 5.96 (d, J= 1.5 Hz, 1H), 5.90 (d, J= 1.5 Hz, 1H), 5.55 (m, 1H), 4.47 (m,

1H), 4.50 (m, 1H), 3.94 (d; J= 3.6 Hz, 1H), 3.85 (dd, J;= 3.3 Hz, J»= 11.1 Hz. 1H), 3.66 (bs,

3H), 3.34-3.31 (m, 2H), 3.13 (d, J= 5.1 Hz, 1H), 2.93-2.73 (m, 2H), 2.53 (d. J= 18.0 Hz,

1H), 2.3 (s, 3H), 2.22 (s, 3H), 2.03 (s, 3H), 1.94-1.82 (m, 1H).
ESI-MS m/z: #+ 48 CygH, N,0,: 642.7; S RMEM-17)" 625.2.
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FHp) 111

—

Py, CHzCly, 16 h
0°C—» 23°C

17 117

F 0°C ¥ 42 CH,CL,(45.3 ml)F ¢4 17 (6.28 g, 9.06 mmol)#y5%&
AR, T B b 7 A B5(3.85 ml, 36.24 mmol)A=vzz(2.93 ml, 36.24
5 mmol), LB RA A 23 CHA 16 )0, K5, &R A CHCL,
(150 ml)#%#3+ /A 0.1N HCI (2x100 ml) 24, ZHB AT RAIE,
WHEFBREREER, FETAREH SRR TFRE G TR
8 117 (5.96 g, 84%), #} & E B 4K,

RE: 0.56 (CH2Cl:EtOAc 1:1).
'"H NMR (300 MHz, CDCl3) 5 6.72 (s, 1H), 6.05-5.94 (m, 1H), 6.01 (s, 1H), 5.91 (s, 1H),
544 (dd,J1=1.2 Hz,J2 =17.1 f-lz, 1H), 5§.35 (dd, J! = 1.2 Hz, J2 = 10.5 Hz, 1H), 5.34 (m,
1H), 5.10 (d, J = 5.7 Hz, 1H), 5.05 (d, J = 5.7 Hz, 1Hj, 4,68 (d,J = 5.7 Hz, 1H), 4.65 (dt, JI
= 1.2 Hz, J2 = 6 Hz, 1H), 4.18 (brd, J = 9 Hz, 2H), 4.04 (bs, 1H), 3.70 (s, 3H), 3.67-3.60
(m, 1H), 3.55 (s, 3H), 3.43-3.41 (m, 2H), 3.29-3.25 (m, 2H), 3.00 (dd, JI = 8.7 Hz,J2 =
18.3 Hz, 1H), 2.90 (dd, J1 =24 Hz,J2 = 16.2 Hz, 1H), 2.75(d,J = 18.3 Hz, 1H), 2.35 (s,
3H), 2.22 (s, 3H), 2.06 (s, 3H), 1.83 (dd, JI = 11.4 Hz, J2 = 15,9 Hz, 1H), 1.39 (s, 9H). 0.73
(d, J= 6.9 Hz, 3H).
C NMR (75 MHz, CDCl3) 5 172.1, 152.8, 148.6, 148.3, 144.6, 140.7, 140.6, 131.5, 1312,
131.1, 1304, 1i5.3, 125.0,123.3, 120_.9, 119.1, mi.s, 117.6,112.9, 112.0, 101.6,99.2, 71.8,
69.0, 68.4, 59.7, 59.2, 57.6, 57.3, 56.7, 55.8, 55.2,41.4, 39.9, 28.2, 26.0, 25.0, 18.6, 15.6,
9.0.

10 ESI-MS m/z: 44 C,oH,N;O,,: 777.8; FER{EM+1)": 778.3.
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10

523845 112

MeOH, CiSiMe;, 4 h
 0°C-»-23°C

17 118

F 0°C#) /2 MeOH(37.4 mL) ¥ 49 117 (3.96 g, 5.09 mmol)#4 &% +
PANEF A FAL(6.5mL, 50.9 mmol), iz B RS WA 23CHE
4.8, RE, BMERFER. REGWHA LB CE(70 mL)HEHF A
ro AR B R AHK IR R (2745 mL)shik, SHBRATRANE, TEF

AERERERN, FRTREH—FL AR TS G5 EE 118
(2.77 g, 86%), # & & E4K.

Rf: 0.61 (TheEtOAc 1:1).

"H NMR (300 MHz, CDCl) § 6.50 (s, 1H), 6.45 (m, 1H), 6.10-6.03 (m, 1H), 6.00 (s, 1H),
5.93 (s, 1H), 5.47 (dd, JI = 1.2 Hz,J2 = 17.1 Hz, 1H), 5.38 (dd, JI = 1.2 Hz, J2 = 10.5 Hz,
1H), 4.81-4.64 (m, 2H), 4.10-4.03 (m, 3H), 3.75 (s, 3H), 3.70-3.44 (mn, 2H), 3.35 (d, J = 8.1
Hz, 1H), 3.28 (dt,JI-27Hz J2 =9Hz,1H) 2.98 (dd,J] = 7.8 Hz, J2 = 18 Hz, 1H),
2.90(dd, JI =2.7 Hz, J2 =162 Hz, 1H),2.78 (dd, JI = 69Hz,J2 = 14.1 Hz, 1H),263 (d,
J=183 Hz, 1H), 2.30 (s, 3H), 2.25 (s, 3H), 2.04 (s, 3H), 1. 88 (dd,J! =132 Hz,J2 = 15.6
Hz, 1H), 0.95 (d J=6.9 Hz, 3H).

3C NMR (75 MHz, CDCl) § 175.8, 152.9, 146.6, 144.6, 142.5, 140.8, 140.6, 131.5, 131.3,
128.5,121.1,120.8,118.9,117.8,117.0,113.2, 111.9, 101.7, 68.9, 60.6, 59.1, 56.6, 56.4,

55.7,55.2,50.5, 41.7,39.4,26.1,25.0,21.0, 15.6,9.2.
ESI-MS m/z: it B44 Cy;HyoN,O,: 633.6; 52 REM+1)": 634.2.
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&) 113

RASBEE
" GHiCl;28°C;3h

«aNHCSNHPh

119

F 23 CH 4 CH,CL (28 mL) % # 118 (3.52 g, 5.56 mmol)#5-%& F
5 A F AR B A B5(3.99 mL, 33.36 mmol), iz B ARSI 3
B, RE, BAEREER. RENWERREENANFTE 11935,

82%), A @ & Bk,

Rf: 0.52 (CH;Clz:EtOAc 1:5).

'HNMR (300 MHz, CDCl:) 5 7.69 (bs, 1H), 7.49-7.46 (m, 2H), 7.34-7.21 (m, 2H), 6.96 (d,
J = 6.9 Hz, 1H), 6.06-5.97 (m, H), 6.03 (s, 1H). 5.96 (bs, 1H), 5.91 (s, 1H). 5.6 (s, 1H),
5.47(dd, J1 = 1.5 Hz, J2 = 17.1 Hz, 1H), 5.37(dd, T = 1.5 Hz, J2 = 105 Hz, 1H), 5.36 (s,
1H), 4.75-4.70 (m, 2H), 4,54-4-49 (m, 1H), 4.14 (d, J = 2.4 Hz, 1H), 4.07-4.06 (m, 2H),
3.70 (s, 3H), 3.4 (m, 1H), 3:35 (4, J = 8.1 Hz, 1), 3.21 (dt, JI = 2.7 Hz.J2 = 6.6 Hz, 1H),
2.94-2.82 (m, 2H), 2.63 (d, J = 18 Hz; 1H), 2.24 (s, 3H), 2.06 (s, 3H), 2.06 (s, 3H), 190 (dd,
JI=11.7Hz,J2 = 159 Hz, 1H),0.71 (4, J = 6.9 Hz, 3H),

BCNMR (75 MHz, CDCl;) 51786, 1719, 152.8, 146.7, 144.5, 142.6, 140.8, 140.5, 1363,
1313, 131.0, 129.9, 129.8, 1289, 1267, 125.2, 1243, 121.1, 1206, 1189, 1177, 116.5,
1128, 112.1, 101.6, 68.9, 60.5, 589, 57.3, 56.1, 55.9, 5.1, 53.3,41.5, 39.2, 25.9, 24.6, 209,

154,9.1,
ESI-MS m/z: #+ H4f C,oH,,N,0,S: 768.8; 52 m&(M+1)*: 769.3.
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FLAEF] 114

MeOH, Me,SiCl, 1.5 h
0'C.23°C

NHCSNHPh

119

F 0°C )£ MeOH (22 mL) ¥ 44 119 (3.38 g, 4.4 mmol)#9353%& ¥ Ao
5 ANZ T AEAAS(2.3 mL, 22 mmol), R RAEMAE 23CTHH 1.5
I, RE, BRAEREER . AW A LB T E(100 mL)#F&H A 0.1IN
HCI (2x75 mL)#tik. 3§ PT#3/K48 F 465088 B S 4h KR B as AL I )
CH,CL, 2 x 100 mL)#23R., M ABMNTIRSFHNANE, TEFBE
REEA, FETARE#—F4ALERA TREN TRE G EEK
10 120 (247 g, 100%), H& & B4k,
Rf: 0.26 (EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDC5)  6.45 (s, 1H), 6.05-5.98 (m, 1H), 5.97 (4, J = 1.2 Hz, 1H), -
590(d J=12Hz, H),544 (dd,JI = 1.2 Hz,J2 = 17.1 Hz, 1H), 535 (dd, JJ = 1.2 Hz,
= 102 Hz, 1H), 4.75-4.71 (m, 2H), 4.12-4.10 (m, 1H),3.99 (4, / = 2.4 Hz, 1H), 3.92 (bs,
1H), 3.73 (s, 3H), 3.36-3.26 (m, 2H), 3.06 (dd, JI = 8.4 Hz, J2 = 18 Hz, 1H), 2.89 (dd, J =
2.7Hz,J2 = 15.9 Hz, 1H), 2.75-2.73 (m,zﬂ),z 438 (d,J = 18 Hz, 1H), 2.32 (s, 3H), 2.23 (s,
3H), 2.05 (5, 3H), 1.85 (dd, J1 = 11.7 Hz, J2 = 15, 6 Hz, IH).
5C NMR (75 MHz, CDCL) § 153.0, 146.6, 144.5, 142.8, 140.7, 131.5, 130.5, 128.9, 121.3,

120.9, 119.1, 117.9, 116.7, 113.8. 111.6, 101.5, 69.0, 60.6, 59.8, 58.7, 56.5, 56.0, 55.3, 44.2,
41.8,31.6,26.1,25.7,15.7,9.2.
ESI-MS m/z: #+ J48 CyoHy N,O,: 562.6; &4 (M+1)*; 563.2.
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FHAA 115

20°C > 0°C

120

F-20C £ CH,ClL, (44 mL) ¥ ¢4 120 (2.57 g, 4.4 mmol)#) 5% F

5 Aa TrocCl (0.91 mL, 6.6 mmol)#=#it2 (0.53 mL, 6.6 mmol), H#iZ K
RLiRAH A OCHEH 30 547, KB, #ERA CHCL (50 mL)## 5t
/A 0.IN HCI (2x25 ml)sbik. ZmB4a-TFRANE, EFRAERSE
B, FETRgit—FRAEEA THREN FRG 121324 g,
100%), # & & B4k,
Rf: 0.62 (EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCl;) § 6.50 (s, 1H), 6.07-6.01 (m, 1H), 5.99 (d,J = 1.2 Hz, 1H),
5.93 (d,J=1.2Hz, 1H), 5.68 (s, 1H), 5.46 (dd, JI = 1.2 Hz,J2 = 17.1 Hz, 1H), 5.37 (dd,
J1 =12Hz,J2 =10.5 Hz, 1K), 4.74 (1, J = 5.7 Hz, 2H), 4.63-4.62 (m, 1H), 4.54 (d,J =12
Hz, 1H), 4.30 (d, J = 12 Hz, 1H), 4.14-4.11 (m, 2H), 4.02-4.01 (m, 2H), 3.75 (s, 3H), 3.36-
3.26 (m, 3H), 3.04 (dd,JI] =8.1 Hz,J2 = 17.7 Hz, 1H), 2.91 (dd,J] =24 Hz,J2 =15.6
Hz, 1H), 2.60 (d,J = 17.7Hz, 1H), 2.31 (s, 3H), 2.25 (s, 3H), 2.04 (s, 3H), 1.84 (dd, JI =

12 Hz, J2 =.15.9 Hz, 1H).
10 ESI-MS m/z: #+F 48 C33H;CLN,O,: 738.0; S sm4a(M+1)*": 737.2.
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F&p] 116

F 0°C .4 CH,CN(4 mL) % #) 121 (0.45 g, 0.60 mmol)#y 35 3% ¥ Aa
5 A=FF A THEE(2.17 mL, 12.46 mmol). ;& F 4 F 2 5(0.76 mL, 9.34

mmol)Fe = ¥ £ £ # itz (8 mg, 0.062 mmol), i% B RAH i 40C
dedly 5 B, RE, HEFTFRR 4 A CH,CL (50 mL)## 3 /A 0.IN HCI
(2:25 ml)zbik, ZAMMTRANE, LRFABREREER, 72|
W ARzt —F AR TRE 63y 122 (0453 g,95%), H &

10 AL
Rf: 0.31 (RP-18 CH;CN-H,0 8:2).
'H NMR (300 MHz, CDCl3) 8 6.70 (s, 1H), 6.05-5.99 (m, 1H), 5.97 (s, 1H), 5.92 (s, 1H), -
5.43 (d4,J1 =12 Hz,J2 = 17.1 Hz, 1H), 5.34 (dd,J_I =1.2Hz J2 =10.5 !:Iz. 1H), 5.10-
5.04 (m, 2H), 4.72-4.68 (m, 2H), 4.60 (t. J=5.1Hz, 1H), 4.49 (d,J = 12.3 Hz, 1H), 4.38 (4,
J =123 Hz, 1H),4.18(d,J = 2.7 Hz, 1H), 4.03-4.00 (m, 2H), 3.71 (s, 3H). 3.54 (s, 3H),
3.38-3.22 (m, 4H), 3.04 (dd,J! = 7.8 Hz, J2 = 18.3 i—lz, 1H),2.91(dd,J] =24 Hz, J2 =
15.9 Hz, 1H), 2.61 (4, = 18 Hz, 1H), 2.31 (5, 3H), 2.20 (s, 3H), 2.03 (s. 3H), 1.76 (dd, Ji

=11.7Hz,J2 = 15.6 Hz, 1H).
ESI-MS m/z: i+ J4# CyyH,oCLN,O,,: 782.0; SEmME(M+1)": 783.2.
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LA 117

)£ 90% T B K% 3%(6 mL) % # 122 (0.45 g, 0.579 mmol)#d &% %

5 A NAE4(0.283 g, 4.34 mmol), WiE R E A 23CH I 6 1B, K
B, ¥Rz CHCL Q5 m)skikeg i £ 4k, HmEF
A WE B Ao sl B S 4K % (pH=9) (2x15ml) 24, J #iBR4h-T 1%,
WEFBERELR, BETREH—FHMAER TFHE QTR
&5 123 (0.351 g, 100%), } & & B4k,
Rf: 0.38 (Si0;, EtOAc:MeOH 5:1).
'H NMR (300 MHz, CDCls) 8 6.68 (s, 1H), 6.06-5.99 (m, 1H), 5.97 (d,J = 1.5 Hz, 1H),
591@d,J= l25Hz,lH),544(dd Ji —15H2,J2=174Hz, 1H), 5.36 (dd, J! = 1.5 Hz,
J2 = 10.2 Hz, 1H), 5.08 (q,J = 5. 7 Hz, 2H), 5.74-4.70 (m, 2H), 4.02 (d, J = 3 Hz, 1H), 4.00
(d, J = 2.4 Hz, 1H), 3.91 (m, 1H), 3.71 (s, 3H), 3.56 (s, 3H), 3.37-3.35 (m, 1H), 3.29 (t, J=
2.7Hz, 1H), 3.08 (dd, JI = 7.5 Hz, J2 = 18 Hz, 1H), 2.90 (dd,J] =2.7 Hz, J2 = 15.9 Hz,
1H),2.74 (dd, JI = 2.4 Hz,J2 = 5.1 Hz, 2H), 2.48 (d, J = 18 Hz, 1H), 2.35 (s, 3H), 2.20 (s,
3H), 2.05 (s, 3H), 1.80 (dd, J! = 12 Hz, J2 = 15.9 Hz, 2H).

10 ESI-MS m/z: 48 Cy,H,N,O4: 606.6; 5245 (M+1)": 607.3.
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x4 118

HAEBRE, py
- Ll
CH,Cl; 0°C, 1.5h

F 0°C 42 CH,CL (0.7 mL)# ¢4 120 (100 mg, 0.177 mmol)#§ &%
5 P e A B A BER(29.5 mg, 0.177 mmol)Feekng (14.37 pL, 0.177 mmol).
FR RO B 15 B, KB, EERA CHCL (15 mL)##
3/ 0.INHCI (10 ml)zk%k. Z#84 FRAVE, TRFRERE
BH, RGMBREAEAN(SIO, HER: TR LHKETE2]LEDT
Y LB T BE 1:3)260AF 2] 124 (86 mg, 70%), 4 & & E4K.
Rf: 0.77 (EtOAc:MeOH 5:1).
"HNMR (300 MHz, CDCl;) § 7.39-7.26 (m, 5H), 7.25 (d, J = 15.6 Hz. 1H), 6.4 (s, 1H),
6.01 (d, J=12Hz, lﬁ), 594, ) = 1.2 Hz, 1H), 5.68 (s, 1H), 5.65 (d, J = 15.6 Hz, 1H),
544 (dd, J1=12Hz, J2=17.1 Hz, 1H), 5.35 (dd, J1 = 1.2 Hz, 12 = 10.5 Hz, 1H), 5.18 (¢, J
=6 Hz, 1H), 4.73-4.69 (m, 2H), 4.11-4.09 (m, 3H), 3.66-3.58 (m, 2H), 3.65 (s, 3H), 3.38-
3.31 (m, 3H), 3.02 (dd, J1 =8.4 Hz, J2 = 18.3 Hz, 1H), 2.92 (dd, J1 =2.7Hz, J2 = 15.6 Hz,
1H), 2.59(d, J=18.3 Hz, IH), 2.31 (s, 3H), 2.05 (s, 3H), 2.02 (s, 3H), 1.89 (dd, J1 = 12.3
Hz, 12 =162 Hz, 1H). | |
3C NMR (75 MHz, CDCl;) § 165.5, 152.7, 146.6, 144.4,142.6, 140.7, 140.5, 140.1, 1347,

131.2, 130.6, 129.3, 128.7, 128.4, 127.6, 120.8, 120.5, 120.3, 118.9, 117.6, 1165, 113.2,
111.8, 101.6, 68.8, 60.4, 59.0, 56.2, 56.1, 55.7, 55.0,41.5, 40.6, 25.9, 25.1, 15.5, 9.0.
10 ESI-MS m/z: 3+ 348 CyH,N,Oq: 692.7; 52 RME(M+1)": 693.2.
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Fp| 119

HSnBuy, Pd(PPhy),Cly
ACOH.CHClp,2h
e 0°C~23'C 0 |

124 125

F 0°C# & CH,CL, (28 mL) % & 124 (495 mg, 0.713 mmol)#43&& F

s AeAZE(163 uL). Pd(PPh,),CL (50 mg, 0.0713 mmol)#= Bu,SnH(384
uL, 1.42 mmol). % KA RAM A 23 CHA 2 IR, REHR LA
BN iR AP (SIO,, HER: TR TBRTE 111 ELBLE)
#23) 125 (435 mg, 100%), Rf 022 (T4 TBA T B8 1:2), # & E B4R,

'"HNMR (300 MHz, CDCl;) 8 7.36-7.33 (m, 5H), 7.28 (d, J = 15.9 Hz, 1H), 6.45 (s, 1H),
5.90 (s, 1H), 5.83 (s, 1H), 5.5 (d, J = 15.6 Hz, 1H), 524(t, J=129Hz,1H),417(d, J =
1.8 Hz, 1H), 4.10-4.07 (m, 2H), 3.72 (s, 3H), 3.46-3.32 (m, 3H), 3.14-3.00 (m, 2H), 2.54 (d,
J =18 Hz, 1H), 2.32 (s, 3H), 2.05 (s, 6H), 1.89 (dd, J; = 12 Hz, J2 = 15.3 Hz, 1H).

13C NMR (75 MHz, CDCls) § 165.7, 146.9, 145.1, 144,2, 143.0, 140.8, 136.5, 134.5, 130.6,
129.4,1289, 127.9, 127.7,120.8,119.8, 117.8, 114.1, 112.9, 107.1, 100.8, 60.5, 59.2, 56.4,

56.0, 55.1, 41.4, 30.7, 25.5, 25.3, 15.5, 8.9. i
10 EBSI-MSm/z: 844 CiH,N,O: 608.6; 52 @E(M+1)": 609.2,
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AgNOy
e ———————
CH;CNH,0
23%C, 241
e
125 126

% /£ CH,CN/H,0(1.5 mL/1 mL) % #% 125 (86 mg, 0.124 mmol)#9

7k . AgNO, (632 mg, 3.72 mmol), H#34i% B E Y /& 23 C i3k 24

5 PR, BB, F0CHAREAR(0 mL)ftef 28 S 4K & & (10 mL),
HF AR 15 540, A aE X #id R A CH,CL (20 ml)zi%k,
REBGZER, ARBMATERAEVE, SEFLTRE., REHER

ik A B (SIO,, #E #%: EtOAc £ EtOAc:MeOH 2:1)454k.4F 5] 126 (70

mg, 83%), # & & B4k,

Rf: 0.07 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCl5) & 7.40-7.28 (m, 5H), 7.25 (4, J = 15.6 Hz, 1H), 6.48 (s, 1H),
6.00-5.94 (ra, 1H), 5.96 (5, TH), 5.92 (s, 1H), 5.89 (s, 1H), 5.53 (d, J = 15.6 Hz, 1FD), 5.42-
5.36 (m, 2H), 531 (dd, J; = 1.2 Hz, J2 = 10.8 Hz, 1H), 4.71-4.65 (m, 2H), 4.51 (4, J =3
Hz, 1H), 4.42 (bs, 1H), 407 (bs, 1H), 3.79 (dd, J; = 6.9 Hz, J2 = 12.9 Hz, 1H), 3.68 (s, 3H),
3.62-3.59 (m, 1H), 3.41-3.37 (m, 1H), 3.16 (4, J = 7.8 Hz, 1H),2.95 (dd, J; = 7.5 Hz, /2 =
17.4 Hz, 1H), 2.88-2.83 (m, 1H), 243 (4, J = 18 Hz, 1H), 2.28 (5, 3H), 2.10 (s, 3H), 2.00
(s, 3H), 1.81 (d4d, J; = 11.7 Hz, J2 = 153 Hz, 1H).

13C NMR (75 MHz, CDCls) 8 165.5, 1529, 146.7, 144.5, 1444, 1427, 141.0, 1400, 1346,
131.4,130.7, 129.2, 1288, 128.5, 127.8, 127.7, 124.6, 121.2, 1209, 1189, 1165, 114,
114.7,1113, 1016, 93.3, 923, 83.2, 68.9, 60.6, 57.8, 568, 566, 56.3, 52.5,52.2, 41.6, 26.1,

24.6,15.6,9.1. °
10 ESI-MS m/z: #3448 CyH, N,0,: 683.7; SZR&M-17)": 666.3.
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F &) 121

FAAHBE, py

CHCl, 0°C, 1.6h

F 0°C¥) 4 CH,CL (4 mL) ¥ ¢4.120 (1.61 g, 2.85 mmol)#) 553 F e
5 AEAL A AR BLR (423 L, 2.85 mmol)F=rik (230 pL, 2.85 mmol), §i%
B RAMEEE 1.5 00, RE, sk A CH,CL (50 mL)## i+ A
0.IN HCI 30 ml)zk k. LABMTRAVE, LiEHBEREEH,
ERB YRR LSO, HWER: TR CUMTE 21 2R TE)
W4T B 127(1.64 g, 83%), H @ EEIK,
Rf: 0.63 (EtOAc:MeOH 5:1).
'HNMR (300 MHz, CDC]Q 8 7.26-7-14 (m, 3H), 7.04-7.01 (m, 2H), 6.44 (s, 1H), 6.07-5.99.
(m, 1H), 5.97 (4, J= 1.5 Hz, 1H), 5.91(d, J = 1.5 Hz, 1H), 5.75 (bs, 1H), 545 (dd,J, =
1.5 Hz,J2 = 17.4 Hz, 1H), 5.36 (dd, J; = 1.5 Hz,J2 = 10.2 Hz, 1H), 5.03 (1, /=5.7Hz,
1H), 5.74-5.66 (m, 2H), 4.09 (d, J = 2.4 Hz, 1H), 4.01 (bs, 1H), 3.97 (4, J = 2.7 Hz, 1H),
3.62(dd,J, =84 Hi,JZ = 13.5 Hz, 1H), 3.42 (s, 3H), 3.37-3.28 (m, 3H), 3.04-2.37 (m,
3H), 2.67-2.46 (m, 4H), 2.29 (s, 3H), 2.05 (s; 3H), 2.03 (5, 3H), 1.83-1.79 (m, 1H).
BCNMR (75 MHz, CDCls) § 171.8, 152.8, 146.7, 144.5; 144.4, 142.7, 140.9, 140.8, 140.6,
131.4,130.7, 1289, 1284, 128.2, 128.1, 126.0, 120.8, 120.4, 118.9, 117.6, 116.6, 113.0,

111.9, 101.6, 68.9, 60.3, 59.0, 56.3, 56.2, 55.6, 55.1, 41.6, 40.3, 37.7, 31.0, 25.9, 25.2, 15.5,

9.1. N
10 ESI-MSm/z: #+ 34 CoH,N,Oy 694.3; RMEM+1): 695.3.
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) 122

127

4 CH;CN/H,0(1.5 mL/1 mL)% ¢4 127 (50 mg, 0.072 mmol)#9 %
5 #& ¥ Aa N AgNO; (444 mg, 2.16 mmol), FH34i% B I ie 23 CHEk 24
B, KB, F 0°CAe #K(10 mL)Frtefm 8% 8% S,4A 7K %(10 mL),
FA RSB 15 540, RS X #udiEs A CHCL (15 ml)zkik,
REZER, AABMTRANE, TEFLERE. REGWEK
i& A B (Si0,, 4 % EtOAc £ EtOAc:MeOH 3:1)4:4k.432) 128 (30

10 mg, 61%), #* & & B4k,
Rf: 0.65 (EtOAc:MeOH 5:1).
"HNMR (300 MHz, CDCls) § 7.22-7.11 (m, 3H), 7.06-7.03 (m, 2H), 6.43 (s, 1H), 6.08-5.98
(m, 1H), 5.96 (d, J = 1.5 Hz, 1H), 5.90(d, J = 1.5 Hz, 1H), 5.66 (bs, 1H), 5.44 (dd, J, = 1.5
Hz,J2 = 17.4 Hz, 1H), 5.36 (dd, J; = 1.5 Hz, J2 = 10.5 Hz, 1H), 4.78-4.65 (mm, 2H), 4.44
(d, J =3 Hz, 1H), 4.36 (bs, 1H), 3.99 (td, JI = 2.1 Hz, J2 = 9.9 Hz, 1H), 3.78-3.67 (m, 11,
3.56 (dt, JI = 1.5 Hz, J2 = 11.1 Hz, 1H), 3.43 (s, 3H), 3.30-3.12 (m, 2H), 3.02-2.89 (m,
1H), 2.83 (3d, JI =2.7 Hz, J2 = 15.9 Hz, 1H), 2.62-2.51 (m, 2H), 2.36 (4, J = 18.6 Hz,
1H), 2.27 (s, 3H), 2.02 (s, 3H), 2.00 (s, 3H), 1.86-1.66, (m, 3H).
C NMR (75 MHz, CDCh) & 171.6, 146.7, 141.2, 141.1, 131.5, 130.5, 128.9, 128.3, 128.2,
128.2, 125.9, 124.7, 121.1, 121.0, 118.8, 111.3, 101.6, 94.0, 83.2, 68.8, 60.3, 57.9, 56.6,

56.3,52.3, 52.0, 41.7, 41.6, 41.1, 37.9, 31.1, 31.0, 26.1, 24.6, 15.5,9.2..
ESI-MS m/z: #+ 348 CyH,,N;O: 685.7; 32 #{4(M-17)*: 668.3.
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F &P 123

BrMOM, DIPEA, DMAP -
CHyCN, 40°C,5h.

F 0°C ¥ /£ CH,CN(12 mL) % #4 127 (1.64 g, 2.36 mmol) &4 38 3%& F Aa
5 ANZF AR CER(822 mL, 47.2 mmol). 2 F A4 F&(2.89 mL, 35.4
mmol)Fe = F & K ez (29 mg, 0.236 mmol), &% B K A4 £ 40
Cha#te 50, RE, FAFR YA CH,CL (80 mL)# & A 0.IN
HCI (3x25 mL)#c7%. Fr3AAER b TR, SRFREREE
A, FETAZ#—FHLAER TRE ST B 129 (1.46 g, 84%),
10 A a EEIR,

Rf: 0.24 (RP-18 CH;CN-H,0 8:2).
'HNMR (300 MHz, CDCl3) § 7.27-7.11 (m, 3H), 7.05-7.02 (m, 2H), 6.67 (s, 1H), 6.08-5.9¢
(m, 1H), 5.96 (d, J=1.2 Hz, 1H), 5.90 (d, J = 1.2 Hz, 1H), 5.44 (dd,JI =12 uz,Jz -
17.1Hz, 1H), 5.34 (dd, JI = 1.2 Hz, J2 = 10.5 Hz, 1H), 5.05 (d, J = 6 Hz, 1H),5.00(d, J =
6 Hz, 1H),4.97 (t, J = 5.1 Hz, 1H), 4.75-4.68 (m, 2H), 4.16 (d, J = 2.7 Hz, 1H), 3.98-3.97
(m, 1H), 3.68-3.67 (m, 1H), 3.65-3.61 (m, 1H), 3.52 (s, 3H), 3.35 (5, 3H), 3.32-3.26 (m, 3H),
3.05-2.86 (m, 3H), 2.59-2.48 (m, 2H), 230 (s, 3H), 2.02 (s, 3H), 1.94 (s, 3H), 1.91-1.67 (m,
3H).
3C NMR (75 MHz, CDCL) § 171.4, 152.7, 148.5, 148.3, 144.5, 140.9, 140.8, 140.4, 131.1,
130.9, 130.4, 130.1, 128.4, 128.2, 126.0, 124.6, 123.7, 120.3, 119.0, 112.9, 111.8, 101.6,

99.1, 68.9, 594, 59.1, 57.5, 56.7, 56.3, 55.4, 55.1, 41 5,40.2,37.7,30.9,25.8,25.2, 15.5,
9.0.

254



01812746.0 oW B E217/2631

ESI-MS m/z: 44 C,H,N,O,: 738.8; 5 Mi{E(M+23)": 761.2.

HSnBug, Pd(PPh3)oCly
— e
AcOH:CHZCh, S b -
o 0°C = 23°C )
129 130
5 FOCHA CH,Cl, (40 mL)‘=P & 129 (146 g, 1.97 mmol)éﬁi%‘»i&‘l’i)a

)\ TB4(450 pL). Pd(PPh,),Cl, (138 mg, 0.197 mmol)#= Bu,SnH(1.06 mL,
3.95 mmol), iZRZRAMAE 23CH IS B, REWRLIERSE
Apeik AR #g #oF (SIO,, HER: T CRTE 111 £ LR TE)TE
130 (1.1 g, 85%). Rf:0.22 (T LERTER 1:2), 4 & E B4R,

'H NMR (300 MHz, CDCl} & 7.21-7.12 (m, 3H), 6.98-6.95 (m, 2H), 5.86 (s. 1H), 5.84 (s;
1H), 5.79 (bs, 1H), 5.26 (4, J = 6 Hz, 1H), 5.11 (d, J = 6 Hz, 1H), 5.05 (1, J = 5.7 Hz, 1H),
419 (d, J=2.4Hz, 1H),4.03 (4, J = 2.4 Hz, 1H), 3.99 (bs, 1H), 3.65 (s, 3H), 3.56 (s, 3H),
3.53-3.42 (m, 2H), 3.34 (4, J = 8.7 Hz, 1H),3.27 (brd, J=11.7Hz, 1H),3.11 (4, J= 15
Hz, 1H), 2.99 (dd, JI = 8.4 Hz, J2 = 18.3 Hz, 1H), 2.64-2.52 (m, 3H), 2.29 (s, 3H), 2.08 (s,
3H), 2.06 (s, 3H), 1.84 (t, J = 7.8 Hz, 2H), 1.71 (dd, JI = 12.9 Hz, J2 = 13,5 Hz, 1H).

3C NMR (75 MHz, CDCls) § 171.7, 149.0, 147.6, 140.6, 132.1, 131.9, 130.9, 130.5, 128.5,
128.4, 128.3, 128.0, 1260, 124.9, 124.6, 123.1, 117.6, 100.8, 9.6, 59.6, 58.9, 57.6, 56.6,

56.5, 55.6,55.1,41.5,37.8, 31.5, 31.1, 25.9, 25.1,'22.6, 15.5, 8.8.
10 ESI-MS m/z; ++J4& Cy,H,,N,0,: 654.7; 324 (M"+Na): 655.1.
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EHep) 125

{CF3CO)20, py

CHuClp, 0°C, 2.5 h

F 0CH £ CHCL (1 mL)# #4 130 (130 mg, 0.198 mmol)#9 &k F
5 AN Z B TBLEF(41.9 pL, 0.297 mmol)F=wkez (24 pL, 0.297 mmol), %
BR AL RGHIH 2.5 I, KRB, ZERA CHCL (10 mL)##H#
A 0.INHCI (7 mL)##%. ZABRMATRANE, TEFBRERER
A, REHBEiEAEEN(SIO, HER: TR TBRTE 41 2Tk
LB TS 1:4)410773] 131 (93 mg, 62%), 3 & & B4k,
10 Rf: 0.30 (T4t EtOAc 1:2).
'H NMR (300 MHz, CDCl3) § 7.25-7.16 (m, 3H), 7.04-7.02 (m, 2H), 6.78 (s, 1H), 6.02 (d,
J=1.2Hz, 1H),5.95(d, J=1.2 Hz, 1H), 5.11 (d, J=6.6 Hz, 1H),4.98 (d, ] = 6.6 Hz, 1H),
4.95 (t, J=6.3 Hz, 1H), 4.61 (bs, 1H), 4.30 (s, 1H), 4.08 (s, 1H), 3.96 (d, J = 7.2 Hz, 1H),
3.66-3.54 (m, 1H), 3.50 (s, 3H), 3.39 (s, 3H), 3.19(dd, J1 = 7.8 Hz,J2=18.3 Hz, 1H), 2.88
(d, J=18.6 Hz, 1H), 2.79 (dd, J1 = 2.7 Hz, J2=15.9 Hz, 1H), 2.66-2.62 (m, 1H), 2.57 (s,
3H), 2.06 (s, 6H), 1.94-1.87 (m, 1H), 1.77-1.68 (1, 2H). .
ESI-MS m/z: #+J 48 CoH, FaN,Oy: 750.7; 52 l4& (M+Na): 751.2.
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F A 126

CICH,COC!, py '
—

CHCh, 0°C, 1.5

F 0°C ¥/ CH,CL, (2 mL)¥ ¢4 130 (130 mg, 0.198 mmol)#y %% ¥
5 I AR TBEE(23.65 pL, 0.297 mmol)Feekez (24 pL, 0.297 mmol).
YiZ B RAMHBEE 1.5 10, RE, #E%RA CHCL (10 mL)##
A 0.INHCI (7 mL)#ti%., Z8BMNTRANE, LEFRERE
BR), REHBERiRAEEN(SIO,, HER: TR UBLE2] 2T
¥ LR B8 1:1)44013 3] 132 (130 mg, 90%), & E B4k,
10 Rf: 0.31 (&.4%:EtOAc 1:2).
'H NMR (300:Hz; CDCl):8 7:24-7.15 (m, 3H), 7.07-7.05 (m, 2H), 6.69 (s, 1H). 6.00 (d,
J=15Hz, 1H), 5:94 @, J = 1.5 Hz, 1H); 5.1 (d, .J =:5.7 Hz, 1H), 5.04 (d. J=5.7Hgz,
1H), 4.93/(m, 1H), 4.36 (5 2H), 416 (d, J =2.7Hz, 1H), 4.01 (m, 2H), 3.64 (dd, JI = 6.9
Hz, J2 = 123 Hz; 1H), 3.54(s; 3H);:3.401(s, 3H); 3:38-3.35 (m; 2H), 2.29 (dt, JI = 3 Hz, 42
= 12 Hz, 1H),. 3.03(dd, i = 7:8:H2, J2 = 18 Hz, 1H), 2.77 (34, JI = 2.4 Hz, J2 = 162 Hy,
1H), 2.58-2:52 (m, 3H), 2:32 (5;3H),2.02 (5, 3H), 1,92-1.85 (i, 1H), 1.76-1.65 (m, 2H). "
B¢ NMR-(75MHz, CDCL)S 171.6,164.9,148.3, 144:6,140.9, 140.8, 139.8, 132.1, 1318
131.1, 130.0;128.2,126:0, 125:0; 124.6,:123.5, 120.1, 117.5,113:0, 111.5, 101.7, 99.1, 64:9,
59.7, 58.9, 57.7, 56.6, 56:4,55.2; 55,1, 41.5,40.2, 39.9, 37,7, 30.9, 263, 25.1, 15.4, 9.1,
ESI-MS m/z: 44 C;0H,;CIN,Oq: 730.2; 2 4E(M+1)": 731.1.
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ke 127

F 0°C ¥ £ CH,CL, (2 mL)% ¢4 130 (130 mg, 0.198 mmol)# 5% +
5 e N BAX, 7 BER(28.35 pL, 0.297 mmol)Feetez (24 plL, 0.297 mmol).
Bz R RAMHIAE 1.5 B, RE, ZE#RA CHCL(10 mL)##
#/A 0.INHCI (7 mL)#t%&. 2R84 TFRANE, SRFRERE
A KW BB EM (SO, T TR TE L)k 133 (%4
mg, 64%), J & & B4k,
10 Rf: 0.43 (Z4x:EtOAc 1:2).

H NMR (300 MHz, CDCl;) & 7.23-7.12 (m, 3H), 7.06-7.04 (m, 2H), 6.69 (s, 1H), 5.97 (s,
1H), 5.92 (5, 1H), 5.08 (4, J =6 Hz, TH), 5.00 (d," J = 6 Hz, 1H), 4.97 (m, 1H), 4.16 (bs,
1H), 4.00 (m, 1H), 3.88 (t; J =6.9-Hz, 2H), 3.75 (t, J =6.9 Hz; 2H), 3.59 (dd, J/ = 6.3 Hz,
J2 =123 Hz, TH), 3.53 (s, 3H); 3.37(s, 3H), 3.03:3.26 (m, 1H), 3.17-2.97 (m, 3H), 2.83-
2.73 (m, 2H), 2.58-2.52 (m, 3H), 2.31 (s,3H),2.03 (s, 6H), 1.93-1.86 (m, 1H), 1.79-1.64 (m,
2H). '
3C NMR (75 MHz, CDCls) 5:171.9;167:8, 148.3, 144.7, 140.8, 132.1, 132.0, 131.1, 130.2,
1282, 126.1, 125.2, 124.6, 123.7, 122.2,120.2, 117.,6; 114,7,.112.9, 111.8, 101.7, 99.3, 74.9,
65.0, 59.6, 59.0, 57.7, 56.7, 56,4, 55.4, 55.1, 41.5, 38.5, 37.8, 37.2, 31.0, 264, 25.2, 15.5,

9.3.
ESI-MS m/z: 348 C,oH,,CIN,0,:744.2; SZm{&(M+1)": 745.0.
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L&) 128

Fi000CpY - .

 CHibip C.2h-

F 0°C#) /£ CH,ClL, (2 mL)% 4 130 (160 mg, 0.244 mmol)#4 5% F

5 e BT BE(54.5 pL, 0.366 mmol)Ferttoz (40 pL, 0.49 mmol). H#
R L RAMPER 2 0, KRB, EERA CHCL (15 mL)##% A
0.INHCI (10 mL)#t % . ZABRMTRANE, TEFBREREFEN,
RE YA EAEEI(SIO, WER: T LRTE2] 20K THK
88 1:4)4.40.45 %) 134 (120 mg, 63%), 3 & & E4K,

10 Rf: 0.40 (2,45 EtOAc 1:2).

'H NMR (300 MHz, CDC}s) & 7.25°2:16.(m, 3H), 7.04-7.02(m, 2H), 6.77 (5, 1H), 6.02(d,
J=15Hz, 1H), 5.96 (4, J=1.5Hz, 1H); 5,11 (d, J = 6.6 Hz, 1H), 4.95 (d, /= 6.6 Hz,
1H), 4.94 (m, 1H), 4.58 (m, YH), 4.25(bs, 1H), 4.06.(bs, 1H), 3.88 (d, J = 6.9 Hz, 1H), 3.54
(dd, JI = 7.5 Hz, J2 = 12.9 Hz, 1H); 3:55-3.53 (m, 1H), 3.49 (s, 3H), 3.38 (s, 3H), 3.17 (dd,
J1 =8.1 Hz, J2 = 18.9Hz, 1H); 2.85 (d, J = 18.3Hz, 1H),2.77 (dd,JI = 2.7 Hz,J2 = lé;!
Hz, 1H), 2.60-2.57 (m, 3H), 2.56:(s, 3H), 2.06 (s, 3H), 2.03 (s, 3H), 1.96-1.88 (m, 1H), 1.7~

1.69 (m, 2H).
ESI-MS m/z: i+ 344 C, H, F,N,O,: 850.7; 52 (M+1)": 851.3.
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Faep] 129

A

OJ\/U
135

F 0°C#) & CH,CL (1 mL) ¥ # 131 (93 mg, 0.123 mmol)#) & ¥ Ha

5 AZF TBR(381 pL, 4.95 mmol), JF4§iZ R AL RAAE 23 CHH 6 /)
i, J§ETAFRE M T 0°C A efk B S KE&R(1S mLBFX, # A
LB B2 x 10 mL)RIR, ARBRATREIFWANE, STEFRE
BEEK, JFETAZHE—FANEEA THREN T RN A B4R
135 (65 mg, 75%), Rf: 0.26 (T35 LB T8 1:1).
TH NMR (300 MHz, CDCl)'6'7.24 - 7.15 (m, 3H), 7.04 - 7.0 (m, 2H), 6.45 (s, 1H), 6.03 (d,
J=1.5Hz, 1H), 5.97 (d, J = 1.5 Hz, 1H), 5.62 (s, 1H), 4.97 (m, 1H), 4.09 (4, J = 1.8 Hz,
1H), 4.03 (bs, 1H), 3.99.(d, J = 2.4 Hz, 1H), 3.73 (dd, J1= 7.5 Hz, J2 = 12 Hz, 1H), 3.38 (s,
3H), 3.34 - 3.28 (m, 3H), 3.05 (dd, J1=8.4 Hz,J2 = 18.3 Hz, 1H),2.75(dd, J1=33 Hz, J2 .
= 16.5 Hz, 1H), 2.60 - 2.47 (m, 3H), 2.30 (5, 3H), 2.05 (5, 3H), 2.02 (s, 3H), 1.91 - 1.65 (m, -

3H).
10 ESI-MS m/z: # J4& C,,H,,F,N,0,: 706.2; £ a4EM+1)*: 707.2.
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k74 130

~ TFA
0°C = 23°C

F 0°C ¥ /£ CH,CL (1 mL)¥ # 132 (130 mg, 0.177 mmol)&§ & ¥
5 AN R TBE(545 pL, 7.08 mmol), FHiZ R b 23 CHEH 3.5

JNEF, FTARR AT 0°C A tbf s B E4AKER(15 mLF R, A
LB LB x 10 mL)EIR., AABMTREFNANE, LEFBE
AR, BB T2 TR TREN TR G EBK
136 (118 mg, 97%), Rf: 027 (Thx: T8 T8 1:1),
'H NMR (300 MHz, CDCl;):8 7.23 - 7.13 (m, 3H), 7.06 - 7.03 (m, 2H), 6.45 (s. 1H), 5.98 (4,
J=12Hz, 1H),591 (d, J= 1.2 Hz, 1H), 5:04 (t, J = 4.5 Hz, 1H), 4.37 (bs, 2H), 4.13 (d, J
=2.1 Hz, 1H), 4.03 (bs, 2H), 3.68 - 3.61 (dd, J1="7.2 Hz, J2 = 123 Hz 1H), 3.40 (s 3H),
3.37-3.28 (m, 3H), 3.02 (dd, J1= 8.4 Hz, J2 = 18.6 Hz 1H), 2.75 (dd, J1=2.7 Hz, J2= 159
Hz 1H), 2.58 - 2.50 (m, 3H), 2.32.(s; 3H), 2.01 (s, 6H), 1.94 - 1.67 (m, 3H). ,
CNMR (75 MHz, CDCly) § 171:8, 165.0, 146.8, 144.6, 142.9, 141.0, 140.9, 139.8, 132.0,
1303, 129.4, 128.5, 128.3, 126:0,120.8, 120.1, 117.4,116.1, 113.0, 111.5, 101.7, 60.5, 58:7,

56.3, 562, 5.2, 55.0, 41.5, 40:4, 39.5,37.7, 31.0, 29:6, 26.4, 25.3, 15.5,9.2. -
10 ESI-MS m/z: #+ F{& C3;HyyCIN,O,: 686.2; 2 RI{E(M+1)": 687.2.
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L] 131

, TFA
© CH Clp, 2650

o7
0°C - 23°C . '
OA/\@
137 '

F 0°C ¥ /£ CH,CL (1 mL) ¥ ¢4 133 (94 mg, 0.126 mmol)&Y 354 ¥ An

5 ANZ A TBE(385 L, 5.0 mmol), HIFZ R RAY I/ 23 CHH 2.5
i, BTARR YT 0C Aiefe kB S4aKER(1S mLBEXR, FA T
B LES(2 x 10 mL)R IR, FABRMATRAFHAIE, LRFBER
FEA, FETREH— P HER TRE QTR G E B4k 137
(118 mg, 97%), Rf: 0.24 (Eh: LR TE 1:1),
'H NMR (300 MHz, CDCly) & 7.25-7.14.(m, 3H), 7.05-7.03 (m;, 2H), 6.44 (s, 1H), 5.98 (d,
J=1.5Hz, 1H), 5.92 (4, J = 1.5.Hz, 1H), 5.82 (s, 1H), 520 (t, J = 4.8 Hz. 1H), 4.07 (d, J
=2.1 Hz, 1H), 5.82 (s, 1H), 5.20¢t, J = 4.8 Hz, 1H), 407 (d, J = 2.1 Hz, 1H), 4.01 (bs,
1H), 3.98 d, J=24Hz 1H),-j3.~'93e3.8’4 (m, 2H), 3.63 (ddd, J! = 1.5Hz,J2=6.9Hz,J3 =
12 Hz, 1H), 3.44 (bs, 3H), 3.37-3.26 (m, 3H), 3.11-3.06 (m, 2H), 3.01 (dd, J/ = 8.4 Hz, J2
= 18.3 Hz, 1H), 2.80 (brd, .J = 13.8 Hz, 1H), 2.58-2.47 (m, 3H), 2.29 (s, 3H), 2.03 (s, 3H),
2.01 (s, 3H), 1.93-1.68 (m, 3H).
BC NMR (75 MHz, CDCl) & 171.7,168.0, 146.7, 144,6, 142.8, 142.1, 141.0, 140.8, 140.1,.
130.7, 129.0, 128.2, 126:0, 122.2,120.9, 116.7, 114.7, 113.1,111.7,102.3, 101.7, 72.0, 60.4,
59.1,56.4,56.3, 55.7,55.2,41.7, 403, 38.8,37.8,37.1, 31.0, 26 4, 25.2, 15.5,9.4.

10 ESI-MS nv/z: #+J48 C,H,,CIN,O;: 700.2; 52 m){E(M+23)": 723.1.
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&) 132

F 0°C ¥ /£ CH,CL (1 mL) ¥ &4 134 (46 mg, 0.054 mmol)#4 i53%& F Au

5 ANZ R CB(166 pL, 2.16 mmol), FF4§iZ R AL Ba- 4 23 CHEH 10

JBE, FFARR 4T 0°C A4k BR A sh AR (15 mL)BFR, A

LB GBS x 10 mL)RIR, AABMMTIRAFHANE, LRFBE

BEEA, FETAZ#—FANMERA FTREN TR G EEK

138 (35 mg, 80%), Rf 0.26 (T4 LB T8 1:1),

"H NMR (300 MHz, CDCl;)-6 7.23 - 7.12 (m, 3H), 7.04 - 7.01 (m, 2H), 6.45 (s, 1H), 6.03 (4,

J = 1.5 Hz, 1H), 5.97d, J = 1.5 Hz, 1H), 5.64 (s, 1H), 4.98 (m, 1H), 4.09 (d.J = 2.1 Hz,

1H), 4.03 (bs, 1H), 3.98 (4, J = 2.4 Hz, 1H), 3.75 (dd, J1= 9.6 Hz, J2 = 14.] Hz, 1H), 3.35

(s, 3H), 3.29 - 3.24 (m, 3H), 3.04-(dd, J1= 7.8 Hz, J2 = 18.0 Hz, 1H), 2.74 (dd, J1=3.0 Hz,

J2 =16.8 Hz, 1H), 2.57 - 245 (m, 3H), 2.30 (s, 3H), 2.03 (s, 6H), 1.92 - 1.64 (m, 3H). ESI+-
10 MS n/z: i+ F 44 C,0H,,F.N,0,: 806.7; sEmE(M+1)": 807.3.
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skA&4] 133

AcCl, py
i
CHzCh, 4 h
0'C» 23°C
O
139

136

F 0'C .4 CH,CL (0.3 mL) % # 136 (45 mg, 0.065 mmol)#y 3%

5 AN TELE(4.65 pL, 0.065 mmol)F=vkrz (5.2 pL, 0.065 mmol), iz K
MRS 4 0B, KRB, HiEi A CHCL (15 mL)## A 0.1IN
HCl (7 mL)#bi%. ZMBAATRANE, TRFBEREER, KE
W2k A BAF(SIO,, #EMR: TILERTES 51 2 LB TLES)%iL
732 139 (27 mg, 57%), * & EE4K.

10 Rf: 0.36 (T 4c:EtOAc 1:2).

'HNMR (300.MHz, CDCl) §7.26 - 7.14 (m, 3H), 7.07 - 7.04 (m, 2H), 6.84 (s, 1H), 6.00 (4,
J=12Hz, 1H), 5.94 (d, J= 1.2 Hz, 1H), 494 (t, J= 5.1 Hz, 1H), 4.39 - 4.38 (m, 2H), 4.02
(bs, 2H), 3.67 (d, J= 3 Hz, 1H), 3.60-3.54 (m, 1H), 3.47-3.35-(m, 3H), 3.42 (s, 3H), 3.26
(dt,J1=4.8 Hz, Jz =8.7Hz:1H), 3.02 (dd, J, = 8.1 Hz,J; = 18.3 Hz, 1H), 2.64 - 2.38 (m,
3H), 2.35 (s, 3H), 2.25 (s, 3H), 2.06 (3, 3H), 2:03 (s, 3H), 1.95 - 1.69 (m, 3H).
ESI-MS m/z: # J44 C,0H,,CIN,O5: 729.2; 52 RI4E(M+23)": 752.3.
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4] 134

A£C, py L
ot ~—% MeQ' e
CH4Ch. 0°C, 20 min. o

140

F 0C# & CH,CL (0.2 mL)% # 2 (15 mg, 0.0273 mmol)#y 5% F
5 e\ LBEE(1.94 pL, 0.0273 mmol)F=ritnz(2.20 pL, 0.0273 mmol), %
TR L RAHHH 20 54F, RE, ZERA CHCLA5 mL)#H#EH
A 0.INHCI (5 mL)# k. ZHABTRAVE, TEFBREREE
#, KRG Mgt BEH(SIO,, HEH LB LEEE LM LB FEE 5:1)
#4172 1409 mg, 56%), A AR EEK. Rf 0.56 (LBL B F B2
10 5:1), |
"M NMR (300 MHz, CDCly) 5 6:52 (s, TH), 6.40 (s, 1H), 5.73 (d, J= 7.5 Hz, 1H), 4.95 (d, J
6.9 Hz, 1H), 4.20 (d, /= 1.5Hz, 1H), 4.00 (s, 3H), 3.86 (d; J/=4.5 Hz, 1H), 3.79 (s, 3H),
3.78-3.77 (m, 1H), 3.40-3.35 (m, 2H), 3.24 (dt, , J;= 3.6 Hz, J;= 11.4 Hz, 1H), 3.17 (d, J=
7.8 Hz, 1H), 3.11 (4, J= 7.5 Hz, 1H), 3.04 (dd, J;=3.6 Hz, J7= 18.6 Hz, 1H), 2.92 (&1, , J=
3.3 Hz, J= 14.1 Hz, 1H), 2.43 (d, /= 18.0 Hz, 1H), 2.37(s, 3H), 2.29 (s, 3H), 1.89 (s, 3H),

1.79 (s, 3H), 1.75 (dd, J;= 2.7 Hz, J= 6.9 Hz, 1H), 0.99 (d, J= 7.5 Hz, 3H).
ESI-MS m/z: 3t} & C; Hy;N,O;: 591.6; S m{EM+1)": 592.3.
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k4] 135
OMe
Ke
Me
(CFCO)0
. gCHleg. 23°C, 30'min. o N
NH
o NH YCF;;
0
141

F 23°C#H /£ CH,CL (0.2 mL) ¥ # 2 (15 mg, 0.0273 mmol) &y 5% F
5 AN Z f. T BABT(3.85 uL, 0.0273 mmol), HiZ B AL At 30 o
A, RE, EE%A CHCL (15 mL)## £/ 0.IN HCI (5 mL)#%.
ZHRBAATRANE, LEFBEREZEN, REWERRAEEN
(SiO,, #E A LB TE £ LR TBs: TBE 4144045 2) 141(12.1 mg,
69%), #}ik%&EBIK, RE 0.73 (TBETBS: FEE 5:1).
'H NMR (300 MHz, CDCl;)-3 6.96'(d, J= 6.6 Hz, 1H), 6.56 (s, 1H), 5.11 (4, J= 6.6 Hz, 1H),.
4.47 (bs, 1H), 4.23 (bs, 1H), 3.97 (s, 3H), 3.93 (bs, 1H), 3.85-3.81 (m, 1H), 3.77 (s. 3H),
3.40-3-36 (m, 2H), 3.23(dd, J~ 7.2 Hz, J;= 18.6 Hz, 1H), 3.13-3.08 (m, 3H),. 1.86 (s, 3H),

174 (dd, J;= 10.8 Hz, J7= 168 Hz, 1H), 1.07 (d, J= 6.9 Hz, 3H).
10 ESI-MSm/z: # 344 Cy Hy FN,O,: 645.6; 5 ml{E(M+1)": 646.3.

266



01812746.0 oW B 5E229/2631

k74 136

N-Boc-3¥ /% S8

‘DIPEA, DMAP
EDC.HCL, CH,Cl

e E IR F %) £ CH,CL, (0.87 mL) ¥ & 45 (30 mg, 0.058 mmol)#yi5%
5 ¥ e A DIPEA(15.0 mL, 0.086 mmol). EDC.HCI (27.6 mg, 0.145
mmol). N-Boc-3} &£ (22.9 mg, 0.086 mmol)F= DMAP(0.7 mg, 0.006
mmol), HI§iZ R RSB 4 D, RE, HFizEirA CHCL(0
mL)## % A 0.1N HCI (5 mL)#= 10%5 8% £.4455 % (S m)R 5 2 7%.
BB TRANE, TEFBREREEN, REYERIEALEN
10 (Si0,, T TBL LB 1:2)4640433) 174 (17 mg, 38%), # & E B4k,
Rf=0.35 &4%:AcOBt 1:2.
"HNMR (300 MHz, CDCls) 7.24-7.15 (m, 3H), 7:05-7.02 (s, 2H), 643 (s, 1H), 5.88 (s,
1H), 5.78 (s, 1H), 5.64.(s, 1H),;5.63 (bs, 1H), 4.80 (bs, 1H), 3.98 (s, 1H), 3.85 (bs, 2H), 3.75
(bs, 1H), 3.58 (bs, 1H), 3.53 (bs, 3H), 3.38 (i, 1H), 3.17-3.10 (m, 3H) 2.90 (dd, J; = 8.7 Hy,
J2=11.7Hz, 1H), 2.73 (d, J= 144 Hz; 1H), 2.57 (m, 1H), 2.43-2.37 (m, 1H), 2.25 (s, 3H),
2.24 (s, 3H), 2.10 (s, 3H), 1.94 (5, 3H),:1:76 (dd, J; = 12:3 Hz, J;= 15.6 Hz, 1H), 1.19 (bs,
9H). 3C NMR (75 MHz, CDCl;) 171.2, 168.8; 146.6,144.6, 142.8, 140.6, 137.0, i30l7.
129.5, 129.0, 128.4;126.8, 121.1,121.0,117:8, 116.7, 113.3, 111.8, 101.5, 60.5, 59.7, 57.0,.

56.4, 5.3, 41.9, 41.6, 38.7, 31,6,29.7, 282,265, 25.2, 226,203,157, 14.1,9.3.
ESI-MS m/z: # 48 C,,H,N;O,: 767.87; 52 RI4E(M+1)": 768.3.
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FA&F] 137

N-Boc-ﬂiﬁ.ﬁi .
L. ~ M _»

DIPEA, DMAP
EDC.HC), CH,Clz

175

f% 38 T ¥4 CH,CL (0.87 mL) ¥ # 45 (30 mg, 0.058 mmol)#)isi&
5 % #a A DIPEA(15.0 mL, 0.086 mmol). EDC.HCI (27.6 mg, 0.145
mmol). N-Boc-%i£ 8 (18.8 mg, 0.086 mmol)F= DMAP(0.7 mg, 0.006
mmol), F44iZ B RA B 4 1. RE, WimEg A CHCL(10
mL)## 5 A 0.1N HCI (5 mL)#= 10%8% 8k £.44%&(5 m)IL+ 2Lk,
ZRBMTERANE, LEFAEREIERN, REHBRIELEMN
10 (Si0,, T TERTE 1:2)54L735] 175(18 mg, 43%), A4 & EBK,
Rf=0.25 &%%.EtOAc 1:1).
'"H NMR (300 MHz, CDCl3) § -6:42 (s, 1H), 5.97 (s, 1H), 5.82 (s, 1H), 5.73 (bs, 1H), 5.50
(bs, 1H), 4.82 (bs, 1H), 4.15 (bs, 1H), 4.03 (bs, 1H), 3.96 (bs, 1H), 3.72 (s, 3H), 3.61 (m,
1H), 3.41-3.15 (m, 3H), 2.96 (84, J; = 8.4 Hz, J; = 18.3 Hz, 1H), 2.72 (d, J = 165 Hz, 1H),
2.53(d, J=18 Hz, 1H), 2.25 (s, 3H), 2.21 (s, 3H), 1.93 (s, 3H), 1.81 (dd, J; = 14.1 Hz,J;=
14.7 Hz, 1H), 1.34 (s, 9H), 0.83-0.76 (1, 2H), 0.61 (d, /= 6.3 Hz, 3H), 0.54 (d, /= 6.3 Hz,
3H).
13C NMR (75 MHz, CDCL)-8 171.6; 168.7, 155.4, 146.8, 144.5, 142.9, 140.7, 130.7, 128.8,
121.0, 1206, 117.7, 1168, 113.3, 111.9, 101.4; 60.6, 60.0, 59.3; 57.2, 56.3, 5.2, 41.7,29.7,

29.3,28.2,26.2, 25.2, 2.2;6_.‘ 20.3,189,17.7,15.7, 14.1,9.3.
ESI-MS m/z: 3+ B48 CyeHoN,Oy: 719.82; 2 RI4E(M+1)*: 720.3.
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4] 138

e

* DIPEA, DMAP
'EDC.HCI.-CH;C[;

F 23'CH £ CH,Cl,(1.09 mL) ¥ 44 45 (38 mg, 0.073 mmol)#9 5%
5 # Az A DIPEA(19.0 mL, 0.109 mmol). EDC.HCI (34.9 mg, 0.182
mmol). N-Boc-f#£8£(23.5 mg, 0.109 mmol)F= DMAP(0.8 mg, 0.007
mmol), H-¥3% B RSt 4.5 I B, RE, ik A CH,CL (10
mL)## A 0.IN HCI (5 mL)F= 10%5% 88 K445 5% (5 mI)R B k.
BB TIRANE, LEFBREREES, REYBiki BN
10 (Si0,, Tt TLBL T8 1:1)44L43 %) 176 (33 mg, 63%), 3} & & 4K,

Rf=0.14 &% :EtOAc 1:2.

'H NMR (300 MHz, CDCl;) § 6.49 (s, 1H), 6.02 (bs. 1H), 5.90 (s, 1H), 5.74 (s, 1H), 4.19
(bs, 1H), 4.09 (bs, 1H), 3.8 (bs, 1H), 3.76 (s, 3H), 3.38 (d,J = 6 Hz, 2H). 3.22 (d, J = 1 1.7
Hz, 1H), 3.15-2.99 (m; 3H), 2.80 (d, J= 15.3 Hz, 1H), 2.63-2.58 (m, 1H), 2.32 (s. 3H), 2.2
(s, 6H), 1.99 (s, 3H), 1.78-1.62 (m, 1H), 1.50-0.83 (m, 7H), 1.21 (s, 9H).

ESI-MS m/z: #t#4& C3H, NsOy: 717.81; 52 m4E(M+1)": 718.3.
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Fep] 139

ﬁ 07 N »n‘Boc

L I =

DIPEA, DMAP H

EDC.HCI, CHaCly N © N‘Boc
45 HeN u’ 177

F 23°C#é & CH,CL,(0.96 mL) % # 45 (50 mg, 0.144 mmol)#) s
5 & sm X DIPEA(41.8 mL, 0.240 mmol). EDC.HCI (46.0 mg, 0.240

mmol). N-Boc-# 2B 3k 8% 2 /K44 (47.2 mg, 0.144 mmol)F=
DMAP(1.1 mg, 0.01 mmol), 4% B RAMBIE 4 I, RE,
ARREER, REGWEKkEAEEN(SIO,, TH: TRTE 1:2)%4
1%2) 177 (58 mg, 78%), # & & B4k,
Rf=0.40 McOH:EtOAc 1:5.
'"H NMR (300 MHz, CDCl;) § 7.53 (bs, 1H), 6.95 (bs, 3H), 6.54 (bs, 1H), 648 (s, 1H), 6.0%
(s, 1H), 6.00 (bs, TH), 588 (s, 1H), 5:11 (bs, 1H), 4.23 (s, 1H), 4.08 (s, 1H), 4.02 (s, 1H),
3.76 (s, 3H), 3.70 (bs, 1H), 3;48 f(bs, 1H),3.37 (d. J=6.9 Hz, 1H), 3.18 (d, /= 10.2 Hz, 1H),
3.00-2.94 (m, 3H), 2.82-2.70 (m, 2H), 2.34 (s, 3H), 2.«25 (s, 6H), 1.99 (s, 3H), 1.73 (brt, J ="

14.1 Hz, 1H), 1.40 (s, 9H), 1.25 (bs, 3H), 0.95-0.85 (m, 2H).
10 ESI-MS m/z: #+J18 CoHy,NOy: 776.88; 52 m4E(M+1)*: 777.3.
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% #45) 140

DIPEA, DMAP - -
EDC.HCI, CHCla °

F 23°C# 4 CH,Cl,(1.44 mL) ¥ #9 45 (50 mg, 0.096 mmol)éy &R
5 ¥ e\ DIPEA(25.8 mL, 0.144 mmol). EDC.HCI (46.0 mg, 0.240
mmol). N-Boc-&, &8 (43.8 mg, 0.144 mmol)F= DMAP(1.2 mg, 0.009
mmol), FFHZE L RAMHH 4 1. RE, iz A CH,CL(10
mL)## 3 A 0.INHCI (5 mL)A= 10%8% 8 £.44:40& (5 mIR A 2674
ZRARATRANE, LRFBREREZER, KRG EREEEN
10 (Si0,, Tt TLBRTES 1.2)4401F 3] 178 (57 mg, 74%), # & & B4R,

Rf=0.12 @i .EtOAc 1:1

'H NMR (300 MHz, CDCI:) 8 8.50 (bs, 1H), 7.73-7.71 (m, 1H), 7.13-7.12 (m, 3H), 6.51 (s,
1H),5.72 (s, IH), 5 36'(bs','1H), 5.28 (bs, 1H), 4.95 (bs, 1H), 4.41 (bs, 1H), 4.05 (s, 1H),
3.70 (s, 3H), 3.50 (bs, 2H), 3.30-3.17 (m, 4H), 2. 89-2.82 (m, 3H), 2.40 (s, 3H), 2.29 (s, 3H);

2.19 (s, 3H), 2.03 (s, 3H), 1 49 (s, 9H), 1.26-1.25 (m, 2H)
ESI-MS m/z: ++ f44 C,.H,,N,O,: 806.90; 52 m){&(M+1)*: 807.3.
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54645 141

AgNO;

| CHscNMzb
23°C,24 h

% /£ CH,CN/H,0(3 mL/2 mL)¥ 4§ 178 (43 mg, 0.053 mmol)#y &

5 F A A AgNO; (271 mg, 1.60 mmol), F4§iZ R M4 23 CH3E 17 s

i, RE, T 0ChAtbfefbshRiE&(10 mL)Ffetofemk BR S407K

k(10 mL), FF45 R4 15 o4F. M £ 4t 85t A CHCL,

(0 mL)#e%, WiEaiiE, TRAFGANE, FELEZRE,. Y

W) % ik 42 BAR(SiO,, BtOAc:MeOH 5:1)4:4t.4%2] 179 (24 mg, 56%),

10 Hé & EIR,

Rf=0.38 EtOAc:MeOH 5:1.

'HNMR (300 MHz, CDCl;) § 8.40 (s, 1H), 7.66 (bs, 1H), 7.25-7.21 (m, 1H), 7.16-7.09 (m,

2H), 6.45 (s, 1H), 5.75 (bs, 1H), 5,55 (bs, 1H), 5.45 (s, 1H), 5.25 (bs, 1H), 4.36 (bs. 1H),

4.16 (bs, 1H), 4.05 (bs, 1H), 3.95(s, 1H), 3.69 (s, 3H), 3.35-3.02 (m, 6H), 2.83-2.73 (m, 3H),

2.35 (s, 3H), 2.24 (s, 3H), 2.19.(s, 3H), 1’.'99- (s,3H), 1.77 (dd, J; = 12 Hz, J, = 15.3 Hz IH).
ESI-MS m/z: # H4 CiHy N;Oy: 797.89; 5% R4 (M-17)": 780.

272



01812746.0 o B 5E235/2631

FKep] 142

(o]
0
Ci N
—_——
Py, CHCl
0 N
o
Ct” °N°
45 180

F 0°Cé 42 CH,CL (0.7 mL) % ¢4 45 (50 mg, 0.0960 mmol)# 3%
5 AN 2-FARJEBLE(17.7 mg, 0.101 mmol)Fartk=z (8.1 mL, 0.101
mmol), % KA RAMIEE 1.5 I 0F, R, #ERA CHCL(5mL)
#HFA 0.INHCI (3 mL)%%k, SABATRANE, LEFRE
REER, REWERigAEEN(SIO,, Tt LB TES 1:1)2540733)
180 (45 mg, 711%), # & & B4k,
10 Rf=0.18 &4%:EtOAc 1:2.

"HNMR (300 MHz, CDCl;) & 8.32-8.29 (m, 1H), 7.38-7.34 (m, 1H), 7.14-7.09 (m, 1H),
6.14'(s, 1H), 5.97 (d, /= 1.2’ Hz, 1H), 5.92-5.91 (m, 2H), 5.75 (d, /= 2.1 Hz, 1H), 4.18 d,s
=2.1 Hz, 1H), 4.15 (s, 1H), 4.07 (s, 1H), 3.91-3.73 (m, 2H), 3.68 (s, 3H), 3.36 (d,J= 7.5 Hz,
1H), 331 (dt,J;=2.4 Hz, J; = 11.7°Hz, 1H), 2.92 (44, J; =,8.1.Hz, J>=18 Hz, 1H), 2.80 (d,
J=16.2 Hz, 1H), 2.58-(d, J = 18 Hz, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 1.99 (s, 3H), 1.91 (s,
3H) 1.97-1.83 (m, 1H).
®C NMR (75 MHz, CDCL,) 8 168.6,164.8, 150.3; 147.2, 146.5, 144.6, 142.5, 140.6, 139.0,
130.9, 130.5, 128.8, 122.3, 120.8, 120.3, 117.6, 116.3, 112.7, 1 12.1, 101.6, 60.6, 58.8, 56.5;

56.3,55.6,55.1, 41.6, 39.8, 31.5, 26.2,24.9, 20.3, 15.5, 9.3.
ESI-MS m/z: it #4& CyHy,CIN,O;: 659.2; 52 E(M+1)": 660.1.
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kaefp) 143

AgNO3

CH3CNH0
23°C,24h.

180 181

® 7 CH,CN/H,0(3 mL/2 mL) ¥ #4 180 (39 mg, 0.059 mmol)#y 5
5 F Ae N AgNO; (301 mg, 1.77 mmol), FF¥#iZ B E 4 23 CHIE 17 s
i, RE, T 0ChAtef RibséhRiE& (10 mL)F4efa2% BR S 4R7K
B (10 mL), R IRIE 15 24P, MAEEE + #id 85 A CHCL
(20 mL)#tik, HiZERM, TRAMNE, FATRE. REHE
beig AE Z A7 (Si0,, BtOAc:MeOH 5:1)4:4b.43 2] 181 (28 mg, 73%), # &

10 & B4k,
Rf= 0.24, EtOAc:MeOH 5:1. .
*H NMR (300 MH:,' CDCl) § 3.33-'8.31 (m, 1H), 7.40-7.35 (m, 1H), 7.16-7.09 (m, 2H),
6.20 (s, 1H), 5.98 (d, J= 1.2 Hz, 18), 5.96 (s, 1H), 5.92 (d, J= 1.2 Hz, 1H). 5.63 (bs, 1H),
4.60 (bs, 1H), 447 (bs, 1H), 4.02-3.95 (m, 2H), 3.69 (5, 3H), 3.65-3.56 (m, 1H), 3.48 (s, 3H),
3.43-3.38 (m, 1H), 3.17 (brd, J=7.2 Hz, 1H), 2.88 (dd,J; = 8.7 Hz, J;= 183 Hz, 1H), 2.74
(d,J=15.3 Hz, 1H), 2:40(d, J= 18.3 Hz, 1H), 232 (5, 3H), 2.26 (s, 3H), 2.00 (s, 3H), 1.99
(s, 3H), 1.77 (dd, J; = 12 Hz, J,= 15 Hz, 1H). |
*C NMR (75 MHz, CDCl;) § 168.1, 165.0, 150.0, 147.2, 146.5, 144.4, 142.5, 140.9, 138.7,
131.5,130.2, 128.9, 122.3, 121.1, 120.7, 116.1, 114.4, 1]1 4, 101.5, 826 60.6, 57.8, 56.2,

52.1,41.6,31.5,26.4, 245,226,203, 15.6, 14.1, 9.3
ESI-MS m/z: #+J4# Cy3H,sCIN,Oy: 650.2; 52 M4E(M-17)*: 633.3.
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% 345 144

EDC.HCI, DIPEA
CHCl,

F 0C ¥ 4 CH,CL, (0.87 mL)¥ #4 45 (30 mg, 0.058 mmol) & 38 & +
5 Aa A DIPEA(15.0 mL, 0.086 mmol). EDC.HCI (27.6 mg, 0.145 mmol).
KT T#(12.2 mg, 0.086 mmol)F= DMAP(0.7 mg, 0.006 mmol), f
FZ R RS S . RE, HiZEim CH,CL (10 mL)##
F A 0.INHCI (5 mL)#= 10%%% 8% £.4h5 % (5 m)IR 5 k. 284
FRANE, SEFBREREEN, REWEREHEHSO, &
10 U LS 1:2)8640425) 182 (10 mg, 27%), @ & B4k,

Rf=0.11 &4%BtOAc 1:1

'H NMR (300 MHz, CDCl) & 6.50 (s, 1H), 5.98 (4, J= 1.2 Hz, 1H), 5.91 (3, /= 1.2 Hz,
1H), 5.75 (s, 1H), 5.02-4.91 (m, 1H), 4.11 (bs, 1H), 4.04 (d, J=2.1 Hz, 1H), 4.01 (bs, 1H),
3.78 (5, 3H), 3.72-3.69 (m, 1H), 3.38-3.29 (m, 3H), 3.05 (dd, J; = 7.8 Hz, J; = 18.0 Hz, 1H},
2.77 (d,J = 15.6 Hz, 1H), 2.54 (d, J = 18.6 Hz, 1H), 2.33 (s, 3H), 232 (s, 3H), 2.27 (s, 3H),
1.98 (s, 3H), 1.79 (dd, J; = 11.7 Hz, J;= 15.6 Hz, 1H), 1.59-0.61 (m, 13H).
ESI-MS m/z: i+ J48 CyH, N,O;: 644.76; 52 RI4E(M+1)*: 645.3.
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EDC.HC!, DIPEA
CHCly -

F 0C & CH,CL, (0.87 mL) ¥ #9 45 (30 mg, 0.058 mmol)#y %% F
5 Aa . DIPEA(15.0 mL, 0.086 mmol). EDC.HCI (27.6 mg, 0.145 mmol).
IR T3 T84 (12.2 mg, 0.086 mmol)F= DMAP(0.7 mg, 0.006 mmol),
Wiz BT RAIRAE 5 . RE, iz R CHCL(10 mL)#H&
F A 0.1N HCI (5 mL)#= 10%2% BR S 445 (5 m)IA 5 sk, RARBR4h
FRANE, TRFBREREER, REGH2REREEH(SO, T
10 Y. LB TBS 1:2) 464073 %) 183 (17 mg, 38%), # & & E 4K,

Rf=0.13 @}z :EtOAc 1:1

'H NMR (300 MHz, CDCl;) 8.6.87 (s, 1H), 5.99 (d, /= 1.2 Hz, 1H), 5.92 (d,J= 1.2 Hz,
1H), 4.95 (t, J = 5.7 Hz, 1H), 4.08 (bs, 1H), 4.00 (bs, 1H), 3.71 (s, 3H), 3.64 (4, J= 1.8 Hz,
2H), 3.38 (4, J = 6.6 Hz, 1H), 3.33-3.32 (m, 1H), 327 (d,J = 11.7 Hz, 1H), 3.06 (dd, J; = 7.8
Hz,J; = 18.0 Hz, 1H), 2.65-2.59 (m, 1H), 2.50-2.47 (m, 1H), 2.35 (s, 3H), 2.27 (s, 6H), 1.99

(s, 3H), 1.78-1.74 (m, 1H) 1.60-0.62 (m, 26H).
ESI-MS m/z: {4 C,,HsN,Oy: 768.94; 52 4E(M+1)": 769.3.
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EDC.HCI, DIPEA
 CH,Ch

F 0°C 4 CH,CL,(0.87 mL) % # 45 (30 mg, 0.058 mmol)#§ 75 & +

5 A2 DIPEA(15.0 mL, 0.086 mmol). EDC.HCI (27.6 mg, 0.145 mmol).

IR &4 A BL(13.5 mg, 0.086 mmol)F= DMAP(0.7 mg, 0.006 mmol),

iz BAL RAMAE 23 CHAHE 6 BT KRB, Fizis i A CH,CL, (10 mL)

##HF A 0.1N HCI (5 mL)F= 10%5% B8 S 40 %0& (5 mD)IR A 2ok, 44

BT RAVE, DEFRERZERN, REHEKkiEREN(SIO,,

10 T LB TS 1:2)4:40433) 184 (15 mg, 39%), # @ & B4k,

Rf=0.15 @.}%:EtOAc 1:1 |

'H NMR (300 MHz, CDC) 6. 6.50 (s, 1H), 5.98 (s, 1H), 5.91 (s, 1H), 5.74 (s. 1H), 5.01 (¢,

J=5.1 Hz, 1H), 4.09 (bs, 1H), 4.06 (s, 1H), 4.02 (bs, 1H), 3.76 (5, 3H). 3.64-3.58 (m, 1H),

3.42-3.41 (m, 1H), 3.36 (d, /= 7.5 Hz, 1H), 3.28 (d, J= 12.3 Hz, 1H), 3.05 (dd, J; = 8.6 Hz,

J>= 18 Hz, 1H), 2.79 (d, /= 14.7 Hz, TH), 2.57 (d, /= 18 Hz, 1H), 2.32 (s. 3H), 2.30 (s, .‘

3H), 2.25 (s, 3H), 1.99 (s, 3H), 1.77 .(dd, Jy=12.0Hz, J,=15.9 Hz, 1H), 1.62-0.71 (m,
15H). ESI-MS m/z: 3+ H A& Cy,H,N,O,: 658.78; 2 d4EM+1)": 659.3.
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EDC.HCI, DIPEA
. CHxCh

F 0°C 4 CH,CL,(0.87 mL)¥ ¢ 45 (30 mg, 0.058 mmol)#4 3% &
5 A DIPEA(15.0 mL, 0.086 mmol). EDC.HCI (27.6 mg, 0.145 mmol).
KA & B4(13.5 mg, 0.086 mmol)F= DMAP(0.7 mg, 0.006 mmol),
¥z R BAh B 6 . KB, ¥iaEk A CHCL (10 mL)##
F A 0.IN HCI (5 mL)#= 10%8 B2 S48 (5 mIRF 2ok . BHBR 4
FRANE, TEFBEREZEN, REWEWREREN(SIO, T
10 ¥ LBE TBS 1:2)4640.1F 5| 185 (21 mg, 46%), 3 & & B4k,

Rf=0.17 T4z :EtOAc 1:1

'H NMR (300 MHz, CDCl;) 8 6.86 (s, 1H), 5.99 (s, 1H), 5.92 (s, 1H), 4.97 (1, /= 5.4 Hz,
1H), 4.10 (4, J = 2.4 Hz, 1H), 4.01 (bs, 1H), 3.70 (s, 3H), 3.64 (d, J = 2.4 Hz, H), 3.51 (bs,
1H), 3.37 (d,J=8.1 Hz, 1H), 323 (d,J=11.1 Hz, 1H), 3.02 (dd,J; = 7.8 Hz, J;= 18 Hz,
1H), 2.69-2.59 (m, 4H), 2.35 (s, 3H), 2.26 (5, 6H), 2.00 (s, 3H), 1.76-0.72 (m, 30H).
BCNMR (75 MHz, CDC) § 173.1, 171.5; 1682, 147.9, 144.7, 142.5, 140.7, 1403, 1309,
130.6, 1277, 123.3, 120.0, 117.5, 113.1, 1119, 101.6, 60.5, 59.0, 57.3, 56.7, 55.2, 55.0,
41.6,39.9,37.2, 33.5,33.0, 32.9,32.9, 32.8, 32.5, 324, 319, 31.7, 29.7, 29.3, 26.6, 26.5,

26.2,24.9,20.3, 15.8, 14.1, 9.4.
ESI-MS m/z:  J4k C, H N, Oy 796.4: 5 AEMH1Y: 7975,
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F 0°C#14£ CH,CL,(0.81 mL)¥ ¢ 72 (111 mg, 0.162 mmol)#y &
5 # ja A DIPEA(56.3 mL, 0.324 mmol). T %(33.6 ml, 0.324 mmol)#=
DMAP(1.96 mg, 0.016 mmol), %R BA-MiEsiBE FTHH S
JNat. RE, iz CH,CL (10 mL)# 43 A 0.1N HCI (5 mL)#=
10%%% BR S 4h i (5 m)IR 5 ek, SHBATIRAMNE, LR
BREEAR, REWERRAEEI(RP-18, CH,CN:H,0 1:1)%4ef7 2]
10 186 (65.4 mg, 54%), # @ & B4k,

Rf=0.21 @ :EtOAc 1:2,

'"H NMR (300 MHz, CDC)) 8 7.24-7.15 (m, 3H), 7.12-7.04 (m, 2H), 6.84 (s. 1H), 5.98 (6, J

= 1.2 Hz, 1H), 5.92 (d,J= 1.2 Hz, 1H), 4.97 (t, J = 5.7 Hz, 1H), 4.03 (m, 3H). 3.63 (d. /=
2.7 Hz, 1H), 3.50 (m, 2H), 3.4 (s, 3H), 3.37 (d, J= 8.4 Hz, 1H), 3.24 (dt,J; =2.7 Hz, Jj =

11.7 Hz, 1H), 3.02 (44, J; = 8.1 Hz, J,= 18.3 Hz, 1H), 2.65-2.54 (m, 7H), 2.35 (5, 3H), 2.25
(s, 3H), 2.07 (s, 3H), 2.02 (s, 3H), 1.87-1.75 (m, 3H), 1.08 (t, J = 7.5 Hz, 3H).

13C NMR (75 MHz, CDCL) 8 171.7,170.8, 168.2, 147.8, 144.7, 1425, 140.8, 140.6, 1403,
131.1, 1305, 128.3, 1282, 127.6, 126.0, 1232, 11735, 1129, 1118, 101.6, 60.2, 59.0, 57.3,

56.6, 55.1, 549 41.5,39.9, 37.8, 36.0,31.0, 26.5, 24.8, 226 20.2,18.5,15.6,13.7,9.3.
ESI-MS m/z: # 44 C, H,N,Op: 722.83; SLaM&(M+1)": 723.2.
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/\/\)Lc'
‘ - -
DIPEA, DMAP
CH.CL
0 .
72

F 0C# 42 CH,CL, (0.61 mL) ¥ #4 72 (80 mg, 0.122 mmol)#) 5% +
5 A DIPEA(64.0 mL, 0.367 mmol). &Bt%.(49.5 ml, 0.367 mmol)F=
DMAP(1.50 mg, 0.012 mmol), F#FIZ R RAMiERETHHES
DB, KB, %A CH,CL (10 mL)## 3 A 0.IN HCI (5 mL)#=
10%3% B 840k (S m)R A vk, ZRBRMATIRAIE, SRR
BRHRFEN, REGWEREREN(RP-18, CH;CNH,0 6:4)4.104F 2|
10 187 (86.1 mg, 94%), 4 & & B4k,

Rf=0.25 iz EtOAc 1:2

"H NMR (300 MHz, CDCl;) & 7.20-7.06 (m, 3H), 6.99-6.97 (m, 2H), 6.77 (s, 1H), 5.91 (s, -
1H), 5.85 (s, 1H), 4.90 (m, 1H), 3.96 (¢, = 3 Hz, 2H), 3.57-3.55 (m, 1H), 3.43 (bs, 2H),
3.36 (bs, 3H), 3.29 (brd, J = 10.5 Hz, 1H), 3.18 (d, J=11.7 Hz, 1H), 2.97 (dd, J; = 4.8 Hz, Jy
= 12 Hz, 1H), 2. 58-2.46 (m, 6H), 2.28 (s, 3H), 2.18 (s, 3H), 2.00 (s, 3H), 1.95 (s, 3H), 1.86-
1.66 (m, TH), 1.41-1.38 (m, 2H), 0.86-0.81 (m, 3H).

B3CNMR (75 MHz, CDC];)S 171.7, 171 0,168.2, 147 8, 144, 7, 142.5, 140.8, 140.6, 140.3,
131.1, 130.5, 128.3, 128.2, 127.6,126.0,117.5, 112.9, 111.8, lOl 6,60.2, 59.0,57.3, 56.6,

55.1, 55.0,41.5,39.9, 37.8,34.1, 31.3, 311 29.6,24.8,24.7, 223 20.2, 15.6, 13.8.
ESI-MS m/z: #+F4# C,,H N,0,: 750.88; & q4a(M+1)": 751.3.
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F 0C# £ CH,CI,(0.55 mL) ¥ #9 85 (80 mg, 0.110 mmol)#4 iz +
5 A DIPEA(57.7 mL, 0.331 mmol). T &£ (34.4 ml, 0.331 mmol)#=
DMAP(1.30 mg, 0.011 mmol), FF4&iZ B 5 R 23 CHH 5 it
RE, Fizik#k A CHC (10 mL)ﬁ%*;Fm 0.IN HCI (5 mL)#= 10%%%
BRESHER( m)RAF k. SHBATIRAVE, TEFRERE
B, RGN H&zzt#i}i’:#fr(RP-m CH,CN:H,0 1: 1)%4&%5& 188 (70.1

10 mg, 80%), #* & & E4K,

Rf=0.54 MeOH:EtOAc 1:5.

'H'NMR (300 MHz, CDCl3) § 7.28-7.14 (m, 5H), 6.80 (s, 1H), 6.07 (d, J = 6.6 Hz, 1H),
6.00 (d, J=1.5 Hz, 1H), 5.90 (d, J= 1.5 Hz, 1H), 5.35 (1, J= 5.4 Hz, 1H), 4.12 (d, J=2.4

Hz, 1H), 4.05 (bs, 1H), 3.89 (brt, J = 6.9 Hz, 1H), 3.66 (s, 3H), 3.64-3.63 (m, 1H), 3.59-3.45
(m, 2H), 3.40 (brd, J= 7.8 Hz, 1H), 3.20 (dt, J; = 2.7 Hz, J;= 12 Hz, 1H), 3.00 (dd, J; = 8.1

Hz, J; =18 Hz, TH), 2.87 (t, J=8.1 Hz, 2H), 2.71 (d,J= 18.6 Hz, 1H), 2.66-2.61 (m, 1H),

2.58 (t,J=7.2 Hz, 2H), 2.41-2.35 (m, 2H), 2.3 (5, 3H), 2.23 (5, 3H), 2.21 (5, 3H), 2.00 (s,
3H), 1.90-1.77 (m, 3H), 1.08 (t, J = 7.2 Hz, 3H), 0.69 (d, /= 6.9 Hz, 3H).

3CNMR (75 MHz, CDCl) 8 172.0,171.3, 1708, 168.5, 147.7, 144.7, 142.5, 140.6, 140.5,
1403, 131.0, 130.7, 1284, 128.2, 127.7,126.1, 123.1, 120.3, 117.5, 112.7, 111.8, im.a,

603, 59.1, 57.3, 57.2, 55.4, 54.9, 48.2, 41.5, 39.5, 38.0, 36.0, 31.4,26.8, 26.6, 24.6, 20.1,

18.5,18.1,15.7,13.7,9.2.
ESI-MS m/z: it J44 C,H,,N,O,: 793.9; ;Lmﬁ(Mﬂ) 794.3.
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F 0°C 4 CH,CL, (0.55 mL)# & 85 (80 mg, 0.110 mmol)#y 35 %
5 A DIPEA(57.7 mL, 0.331 mmol). Z.Bt#,(46.3 ml, 0.331 mmol)#f=
DMAP(1.30 mg, 0.011 mmol), F#&iz R 5 RAMiE 23 CHH 5 I .
KRB, Wik CH2C12(10 mL)## 3 A 0.1IN HCI (5 mL)#F= 10%58%
@&’z’némiéf&(s m)IE 5 sk, LHRBATRANE, itEFRERE
, REM%E bhiﬁ/;#fr(RP 18, CH,CN:H,O 1:1)4:4k.4%%] 189 (80

10 mg, 88%), H 8 & EIK,

Rf=0.23 &%%:EtOAc 1:3

'H NMR (300 MHz, CDCl;)  7.21-7.08 (m, SH), 6.74 (s, 1H), 6.00 (d. /= 6.9 Hz, 1H),
594, J=1.5 Hz. 1H), 5.84 (d,J= 1.5 Hz, 1H), 5.24 (1, J= 5.4 Hz, 1H), 4.06 (bs, 1H),
4.00 (bs, 1H), 3.83 (t, J= 6 Hz, 1H), 3.59 (s, 3H), 3.57 (m, 1H), 3.53-3.40 (m, 2H), 3.33 (4, J
=17.8 Hz, 1H), 3.14 (d, J=11.7 Hz, 1H), 2.94 (dd,J, = 8.4 Hz, J;= 18 Hz, 1H), 2.81 (1, J=
7.5 Hz, 2H), 2.65 (4, J = 18 Hz, 1H), 2.60-2.54 (m, 1H), 2.52 (t, /= 7.2 Hz, 2H), 2.35-2.29
(m, 2H), 2.27 (s, 3H), 2.17 (s, 3H), 2.15 (3, 3H), 1.95 (s, 3H), 1.76-1.60 (m, 3H), 1.35-1.29
(m, 2H), 1.84 (m, 2H), 0.85-0.78 (m, 3H), 0.62 (1, /= 6.6 Hz, 3H),

3C NMR (75 MHz, CDCls) § 172.0, 171.3, 171.1, 168.4, 147.8, 144.8, 142.6, 140.7, 140.5,
1312, 130.6, 128.4, 128.3, 127.7, 1262, 123.1, 1203, 117.5, 112.6, 112.0, 101.7, 604, 59.1,
574,572,554, 54.9, 48.3, 41.5, 39.6, 38.1, .34.1 33.6 3i.5 31.3,26.7,24.7,22.3, 20.2,

182, 15. 7,13.9,93.
ESI-MS m/z: it Ji4f C,oHN;O,: 821.96; 52 RIA(M+1)": 822.3.
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F &) 152

AcCl

. A >

F 0°C /£ CH,CL,(0.72 mL) % &) 53 (100 mg, 0.145 mmol)#) &%

% 2 \. DIPEA(50.6 mL, 0.291 mmol)#= Z,8t£,(20.7 mL,0.291 mmol),
HRiZ R RS 23CHI4 I, RE, HizaEg A CHCL(10
mL)#& 5 A 0.1N HCI (5 mL)#= 10%%5% Bk £.4R35 % (5 m)RAF 2k %
BHRBAATIRANE, WSREFRERFZER, RGHBRIEMEEN
(Si0,, Tix: TEL TBS 1:22)464045 %) 190 (27 mg, 25%), # & & E4K.
Rf=0.24 &4 :EtOAc 1:1

YH NMR (300MHz, CDCL) § 6.82 (s, 1H), 6.02 (d, J= 09 Hz, 1H),5.92 (d, /=09 Hz,
1H), 5.30 (bs, 1H), 4.14 (d, J=2.7 Hz, 1H), 4.10 (s, 1H), 3.90-3.73 (m, 2H), 3.68 (s, 3H),
3.67 (bs, 1H), 349 (bs, 1H), 3.42 (brd, J= 8.1 Hz, TH), 3.24-3.20 (m, 1H), 3.01 (dd, J, = 84
Hz,J;=18.3 Hz, 1H), 2.78 (¢ J=18 Hz, 1H), 2.64 (brd, J= 15.6Hz, 1H), 2.36 (s, 3H),
2.34(s,3H),2.24 (s, 3H),,2.20_ (5, 3H), 2.02 (s, 3H), 1.77 (44, J, = 11.7 Hz, J.= 15.6 Hz,
1H), 0.65 (d,J = 6.6 Hz; 3H).

CNMR (75 MHz, CDCl;) § 1702, 168.6, 168.1, 167'.6, 147.9, 144.9, 142.8, 140.5, 131.5,
131.0,127.7, 123.2, 120.3, 117.5, 112.3,112.2, 101.7, 60.4, 59.0,57.4,57.2,55.2,54.9,

48.6,41.5,39.1, 36.6, 29.7, 26.7,24.6, 20.7, 20.2, 17.6, 15.5, 9.2.
ESI-MS m/z: # J4& CyqH FsN;O,: 729.70;  SEMA(M+1): 730.3.
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F 0C# 4 CH,CL,(1.09 mL) % # 53 (150 mg, 0.218 mmol)&§iEi&
¥ e A DIPEA(151.9 mL, 0.87 mmol). T &t#.(90.6 mL,0.87 mmol)#=
DMAP(2.70 mg, 0.02 mmol), 3% R 5 RAW A 23 CHLHE 4 BT,
R, HizswA CHCL (10 mL)##5 A 0.1N HCI (5 mL)#= 10%#%
BREANERG m)R A k. ZHRBRATRANE, TRIFBRERE
YRR, G W% ik A B HF(RP-18, CH,CN:H,0 4:1)26 1443 3) 191 (20.2
mg, 12%), A& & B4k,

Rf=0.3 &4 EtOAc 1:1

"H NMR (300 MHz, CDCl3) 5 6.81 (s, 1H), 6.03 (d, J= 1.2 Hz, 1H), 5.92 (d, /= 1.2 Hz,
1H), 5.16 (t, J= 5.4 Hz, 1H), 4.13 (d, J = 2.1 Hz, 1H), 4.10 (bs, 1H), 3.87-3.82 (m, 1H), '
3.80-3.74 (m, 1), 3.68 (s, 3H), 3.64 (d, /= 3 Hz, 1H), 3.52-3.47 (m, 1H), 3.42 (brd, J= 72
Hz, 1H), 3.24-3.20 (m, 1H); 3.02(dd, J; = 8.1 Hz,Jzé 18.3 Hz, 1H), 2.77 (d,J=17.7 Hz,
1H), 2.64 (brd, J= 162 Hz, 1H), 2.58 (1, J = 7.2 Hz, 2H), 2.33 (s, 3H), 2.25 (s, 3H), 2.22 (s,
3H), 2.02 (s, 3R), 1.87-1.73 (m, 3H), 1.08 (t, J= 7.2 Hz, 3H), 0.68 (d,J= 6.6 Hz, 3H).

3¢ NMR (75 MHz, CDCls) § 172.8, 172.1, 170.4, 157.8, 150.0, 146.9, 144.8, 142.6, 142.5,

133.3,132.8, 129.6, 125.3, 122.3, 119.5, 1 18.4,115.7, 114.3, 114.2, 103.8, 62.4, 61.0, 59.4,

59.2,57.2,57.0, 50.6, 43.6, 41.2, 38.1, 31.7, 28.7, 26.6, 22.2, 20.6, 19.7, 17.5, 15.7, 11.2.
ESI-MS m/z: #t+ 344 C,;H,F.N,O,: 757.75; FER{& 758.5 (M+1)*, 780.5 (M+23)".

284



01812746.0 oW B 5E247/263 1

10

EA&p] 154

F 0Cé1 4 CH,CL(1.09 mL)¥ & 53 (150 mg, 0.218 mmol)#y &%k
# 2 x DIPEA(151.9 mL, 0.87 mmol). ZB:$.(62.0 mL,0.87 mmol)#=
DMAP(2.70 mg, 0.02 mmol), ¥ iZ R A RAHE 23 CHIE S I AT
K&, iz A CHCL (10 mL)## A 0.1N HCI (5 mL)#= 10%%
B 4N k(S mf 5 k. ZRBMATRAVE, LRI BERE
W), KRG Mg A BEA(RP-18, CH,CN:H,0 1:1)4:4¢4%2) 192 (111
mg, 62%), * & & B4k,
Rf=0.25 &#%:EtOAc 1:1
‘HNMR(BOOMIL'*, CDC]:)5 6.80 (s, IH),S 87 (s, 1H), 5.81 (s, 1H), 4.70.(dd, J; = 24Ha,
Jy=9.9Hz, 1H), 4.20 (4, J=6.3 Hz, 1H), 4:09 (s, 1H), 3.74 (s, 3H), 3.60 (s, 1H), 3.28 (¢, -
=7.5 Hz, 1H), 3.17 (d, J = 12 Hz, 1H), 3.07 (d4,J; =72 Hz, J;= 18.3 Hz, 1H), 2.93 (4, J=
13.2 Hz, 1H), 2.66 (d,J‘-' 153 Hz, 1H),2.53 (¢, /= 17.7 Hz, 1H), 247220 (m, 1H), 237"
(s, 1H), 2.33 (s, 3H), 2.26 sy 3ifl), 2.24 (s, 3H), 2.08 (s, 3H), 2.00 (s, 3H), 1.96 (s, 3H), 1 72
(t, J=14.4 Hz, 1H), 1.53 (d,J=69Hz.3H)
”cmasm-xz.cmch)s 174.1, 168.6, 1634, 167.5, 147.7, 144.8, 142.2, 140.4, 131. l
130.5, 126.9, 123.3, 12,04 ‘117.5, 112.4, 111.8, 101. 1. 60.7, 60.6, 57.6, 57.2, 56.6, 55.3,

527,483, 41.5, 31.6, 297, 26.4,25.5,23.0,22.6, 20.7, 20.5, 20.2, 17.8, 15.9, 14.1, 9.5.
ESI-MS m/z: 3+ 44 Cy,H,F,N;O,,: 813.7; SR (M+1)": 814.3,
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F 0C#).4 CH,CL (1.09 mL) ¥ #5 53 (150 mg, 0.218 mmol)# &
5 % #a A DIPEA(151.9 mL, 0.87 mmol). T Bt£,(90.6 mL,0.87 mmol)F=
DMAP(2.70 mg, 0.02 mmol), iz R AL RAMAE 23 CHH 4 10,
RE, J&iEuik A CH,CL (10 mL)## 5 A 0.IN HCI (5 mL)#= 10%%%
BR EARE R (S m)IT A ik, ZHBATRAIE, LEFRERE
WA, REWB ik EMRP-18, CH,CN:H,0 4:1)#54t.7F 2] 193 (58
10 mg, 30%), #* & & B4k,

Rf=0.38 &1z .EtOAc 1:1

'H NMR (300 MHz, CDCl;) 8 635 (s, 1H), 599 (4, /= 1.2 Hz, 1H), 5.90 (4, /= 1 2 He,
1H), 5.47-5.42 (m, 2H), 4.09-4. 08 (m, 2H), 3.69 (s; 3H), 3.66 (m, 1H), 3.41 (d, /= 7.5 Hz,
1H), 3.28-3.18 (m, 2H),307(dd Ji=8.1Hz,J; = 18 Hz, 1H), 2.66 (4, /= 18.6 Hz, 1H),
2.61-2.39 (m, 3H), 2.34. (s, 3H), 226 (s, 3H), 2.21 G 3H), .01 (s, 3H), 1.95-1.79 (m, 6H),
1.72-1.59 (m, 6H) 1.09 (t, J= 7.5 Hz, 3H),099-o 94 (m, 6H), 0.85 (d, J = 6.9 Hz, 3H).

"*C NMR (75 MHz, CDCL) § 1712, 170.7, 169.1, 168.4, 148.1, 145.0, 142.7, 140.9, 140.6,
1312, 130.5, 128.4, 123.4, 119.9, 117.6, 113.0, 112.1, 101.9, 60.7, 59.5, 57.6, 56.5, 55.7,
55.2,41.8,41.4, 36.3, 35.8,29.9, 27.0,25.3,20.5, 20.0, 18.8, 183, 15.8,14.0,13.8, 134,

12.7,9.6.
ESI-MS m/z: ++ 344 C,H, ,F.N,O,;: 897.93; s2:ml{&(M+1)": 898.3.
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F 0°C# 4 CH,CL (1.09 mL)% # 53 (150 mg, 0.218 mmol)#y &%

% 42\ DIPEA(151.9 mL, 0.87 mmol). .Bt#(121.9 mL,0.87 mmol)F=
DMAP(2.70 mg, 0.02 mmol), 4% R AL RAHE 23 CHIE 4 ) 0.
RE, iz A CHCL (10 mL)## 3/ 0.1N HCI (5 mL)#= 10%%
BREMERG m)RAF ek, ZRBATRANE, TRFRERE
BH, PTG 2Rk A BAT(RP-18, CH;CN:HO 4:1)#6404% 2 194
(37.5 mg, 22%), A @ EE4K.
Rf=0.32 &% EtOAc 1:1

"H NMR (300 MHz, CDCls) 5. 6.30 (s, 1H), 6.02 (d, J= 1.2 Hz, 1H), 5.92 (4, J=1.2 Hz,

1H), 5.22 (t, J= 5.7 Hz, 1H),4.13 (d, J = 2.4 Hz, 1H), 4.09 (s, 1H), 3.88-3.81 (m, 1H), 3.80+

3.71 (m, 1H), 3.67 (s, 3H), 3.64.(d, /= 3 Hz, 1H), 3.52-3.43 (m, 1H), 3.41 (brd, J = 6.6 Hz,

1H), 3.23-3.19 (m, 1H), 3.00 (44, J, = 8.7 Hz, J, = 18.6 Hz, 1H), 2.77 (d, J= 18Hz, 1H),

2.67-2.56 (m, 3H), 2.33 (s, 3H), 2.24 (s, 3H), 2.22 (s, 3H), 2.01 (s, 3H), 1.82-1.74 (m, 4H),

1.43-1.38 (m, 3H), 0.97-0.88 (m, 3H), 0.67 (4, J = 6.9Hz, 3H).

CNMR (75 MHz, CDCl;) § 1712, 170.3, 168.6, 148.2, 145.1, 143.0, 140.8, 140.7, 131.%.

131.1, 127.8, 123.5, 120.6, 117.7, 112.5, 102.0, 60.7, 59.2, 57.6, 57.4, 5.4, 55.2, 48.9,
41.8,34.4,31.8,31.6,29.9,26.9, 25.0, 24.8, 22.9, 22.5, 20.4, 17.9, 15.8, 14.3, 14.1,

9.5.
ESI-MS m/z: it Ji48 CyoHFoN;O,: 785.81; 52 AM4#: 786 (M+1), 805.5 (M+23)".
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F 0°C & CH,Cl,(1.09 mL) % #§ 53 (150 mg, 0.218 mmol)#y 5%
¥ Az A DIPEA(75.9 mL, 0.436 mmol)F= & Bt #.(92.7 mL,0.436 mmol),
FAEZ R RAMAE 23CH I 4 . RE, #HiziEgA CHCL(0
mL)## 3 A 0.1IN HCI (5 mL)A= 10%%% 85 £.4h 5% (5 ml)R A 2674
GRBMTRAVE, TRFREREZERN, KEWEREEEN
(RP-18, CH,CN:H,O 1:1)#:4v.13%)] 195 (75 mg, 41%), % & & B4k,

H NMR (300 Hz, CDCls) 5. 6.82 (s, 1H), 6.03 (d, /= 1.5 Hz, 1H), 5.93 (d, /= 1.5 Hz, 1H),
5.26 (bs, 1H), 4.15 (5, 1H), 4.11 (s, 1H), 3.89-3.75 (m, 2H), 3.68 (s, 3H), 3.65 (bs, 1H), 3.52-
3.44 (m, 1H), 3.43 (d, J=38.1 Hz, 1H), 3.2 (brd, J=11.4 Hz, 1H), 3.03 (dd,J, = 7.8 Hz, J»
=17.4 Hz, 1H), 2.78 (d; J= 17.7 Hz, 1H), 2.69-2.56 (in, 3H), 2.34 (s, 3H), 2.26 (s, 3H), 2.23
(s, 3H), 2.03 (s, 3H), 1.83-1.74 (m, 3H),1.83-1.74 (m, 12H), 0.90-8.88 (m, 3H), 0.68 (d, J=
6 Hz, 3H).

BCNMR (75 Hz, CDCl3) § 171.0,170.1, 168.4, 148.0, 144.8, 142.3, 140.5, 131.5, 130.8,
127.5,123.3, 120.3, 117.5, 112.3, 112.2, 101.7, 60.4, 59.0, 57 4, 57.2, 55.1, 55.0, 48.6, 41 .5.;
Rf=0.32 Tk :EtOAc 1:1

39.1,34.2,31.8,29.4,29.2,26.7,25.0, 24.6,22.6,20.2, 17.6, 15.5, 14.0,

9.2.
ESI-MS m/z: 3 B4 C H FN,Oy: 84191; 5 A4S (MH) 842.3.
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F 0C £ CH,CL (1.09 mL)# &4 53 (150 mg, 0.218 mmol)#4 7 %
5 % e\ DIPEA(75.9 mL, 0.436 mmol)#=4% A5 Bt £.(147.3 mL,0.436
mmol), HAFiZ B A RAYE 23CHIE4 1ot KE, BinikA
CH,Cl, (10 mL)# &5 /8 0.IN HCI (5 mL)#= 10%%% B £.4% % (5 ml)
MR . BARABMTRAIE, SEFBEREZESN, REHE
Heik A2 ZA(RP-18, CH,CN:H,O 1:1)#:40.7%3] 196 (86 mg, 41%), 3%
10 a & B4k,

Rf=0.42 &)z :EtOAc 1:1

'HNMR (300 MHz, CDCls5) § 6.81 (s, 1H), 6.03 (s, 1H), 5.92 (s, 1H), 5.21 (bs, 1H), 4.14 {5;
1H), 4.10 (s, 1H), 3.88-3.74 (m; 2H), 3.67 (s, 3H), 3.64 (d,J=13 Hz, 1H), 3.49 (brd, J = 14,-;‘:):_
Hz, 1H), 3.42 (4, J= 8.1 Hz, 1H), 3.22 (brd, J= 11.4 Hz, 1H), 3.02 (dd, J; = 8.7 Hz, J=
18.6 Hz, 1H), 2.78 (d, J = 18Hz, 1H), 2.68-2.56 (m, 3H), 2.3 (s, 3H), 2.25 (s, 3H), 2.02 (s, -
3H), 1.82-1.73 (m, 3H), 1.42-1.19.(m, 28H), 0.87 (t, /= 7.2 Hz, 3H), 0.67 (d, /= 6.6 Hz,
3H).

13C NMR (75 MHz, CDCl;) & 171.0, 170.2, 168.5, 147.9, 144.8, 142.8, 140.4, 131.4, 1309,
127.5, 123.3, 1204, 117.5,112.4, 112.1, 101.7, 60.4, 58.9, 57.4, 57.2, 55.2, 55.0, 48.6, 415.
39.0, 34.2, 31.9, 29.7, 29;6, 29.4,20.3,29.2,26.7,25.1, 24.6,22.7, 20.2, 17.6, 15.5, 14.1, |
9.2. ESI-MS m/z: # H44 CoH,oFsN,Oy: 953.5; Sl (M+1)": 954.4
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F 23°C 1/ CH,CL (0.095 mL) % #) 45 (10 mg; 0.019 mmol)#y 5%
5 F A\ Z T8(2.94 mL, 0.021 mmol)Feds & £ 3£ (2.0 mL,0.023
mmol), FRiZE A RAMBH 6 1. KE, BEREEHN, KYE
Wik A2 BH(SIO,, FBf: LB TES 1:5)4h404F2) 197 (3.8 mg,
35%), A& & B4R,

Rf=0.19 EtOAc:MeOH 5:1.
'H NMR (300 MHz, CDCL) & 643 (s, 1H), 5.95 (s, 1H), 5.89 (s, 1H), 5.62-5.59 (m, 1H),
4.94-4.84 (m,, 2H), 4.15 (s, TH), 4.:08 (s, 1H), 3.98 (1, J=4.5 Hz, 1H), 3.76 (s, 3H), 3.32-
326 (m, 2H), 3.07 (4, J; = 7.5 Hz, J; = 17.4 Hz, 1H), 2.89 (4, J= 6 Hz, 2H), 2.80 (4, J =
3.9 Hz, 1H),2.76 (4, J=3.3 Hz, 1H), 2.57-2.52 (m, 2H), 2.33 (s, 6H), 2.24 (s, 3H), 1.99 (s,
3H), 1.88-1.79 (dd, J; = 12.9 Hz, J; = 15.9 Hz, 1H). |
10 ESI-MS m/z: i+ FA44 C; HyN,O,: 560.64; 32 (M+1)": 561.3.
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146

F 23°C ¥4 CH,CL (0.96 mL) % &) 146 (50 mg, 0.096 mmol)#43&%
5 P e Aoz (11.7 mL, 0.144 mmol)#= ¥ A Bt#,(24.0 mg, 0.144 mmol),
H iz B R RA SR E TR 18 . RE, mis& A CH,CL (10
mL)## 5 A 0.IN HCI (5 mL)#= 10%%% B £.4h 5% (5 mIIR A 7%
BHBATRANE, TRFBREREER, REWEEALEN
(Si0,, TH: B TS 1:2)5k40iF2] 198 (54 mg, 86%), # & & B4k,
10 Rf=0.45 Z3:EtOAc 1:1
'H NMR (300 MHz, CDCl3) & 7.41-7.37 (m, 6H), 6.38 (s, 1H), 6.19-6.03 (m, 1H). 6.08 dJ
= 15.9 Hz, 1H), 5.93 (d, J= 1.5 Hz, 1H), 5.88 (4, J= 1.5 Hz, 1H), 5.62 (s, 1H), 5.38 (dd, J;
1.5 Hz, Jy= 17.1 Hz, 1H), .26 (3d, Ji = 1.5 Hz, Jo= 10.5 Hz, 1H), 447 (dd, J; = 3.6 Hz, J;:
=10.8 Hz, 1H), 4.23-4.11 (m, SH), 3.89 (dd, Jy = 4.8 Hz, J, = 11.1 Hz, 1H), 3.51 (s, 3H),
3.34 (brd,J=8.4 Hz, 1H), 3.27-3.21 (m, 2H), 2.97 (dd,'Jl = 7.8 Hz, J = 17.7 Hz, 1H), 2.2&
(s, 3H), 2.15 (s, 3H), 2.0,4 (s,3H), 1.91 (dd,J; = 12 Hz, J; = 15.6 Hz, 1H). |
1BC NMR (75 MHz, CDCls) 8 166.5, 1488, 146.7, 144.7, 144.5, 1427, 139.5,134.4, 134.1,.
131.1, 1306, 120.1, 128.7, 128.2, 1219, 121.2, 1185, 117.8, 116.8, 112.9, 112.7, 1015, -

74.7, 65.2,60.7, 60.6, 57.4,56.8, 56.6,55.7,41.9, 31.8, 26.7, 25.5, 22,9, 15.9,14.4,9.7.
ESI-MS m/z: # J4# CyiHyoN,O;: 649.7; 5 A M+1): 650.3.
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F 23°C & K CH)CL (7.3 mL) ¥ # 161 (78.5 mg, 0.146 mmol)
Fa - R BRAT £ #(81.1 mg, 0.247 mmol)#y 35 3% ¥ A2 A DMAP(50 mg,
0.41 mmol)#= EDC.HCI (78.1 mg, 0.41 mmol), & S5 FHiZE 5%
G4 23 CHAE 1.5 DB, B ETF RS A CH,CL (20 mL)# &5 A
Yefr Bk B S ARK R (25 mL)3RIR. H5KA0F A CH,CL, (20 mL)32 5K,
R RBAAT IR AARIRY, EFBAERZER, FBRA
o B Pif A BATHA(EN 2 2 om, B FHE 10 om), [ LBk LB/
THCREMVE D BLA, BEH 14 231 , B2 %%EEKLOY
199 (113 mg, 88%).
Rf=0.36 ¢}z :EtOAc 1:1

'"H NMR (300 MHz, CDCl3) 8: 7.76 (d; J= 7.8 Hz, 2H), 7.63 (d, J = 7.8 Hz, 2H), 740 1, I 7.
7.6 Hz, 2H), 7.29 (t, J = 7.6 Hz, 2H), 6.54 (s, 1H), 5.80 (s, 1H), 5.74 (s, 1H), 5.10 (d, J = 5.7
Hz, 1H), 5.08 (d, I = 5.7 Hz, 1H),4.50 (dd, 1 = 4.9 Hz, ] = 11.8 Hz, 1H), 4.20-4.05 (m, 4H);.
4.02 (s, 3H), 381 (s, 3H), 3.61.(d, J = 13.8 Hz, 1H), 3.55 (4, J= 13.8 Hz, 1H). 3.50 (s, 3H),
3.21 (m, 1H), 3.06 (m, 1H), 3.00 (¢, § = 6.0 Hz,2H), 2.90 (dd, J = 8.9 Hz, ] = 174 Hz, 1H),
2.79 (s, 1H), 2.56 (m, 1H), 2.50(dd, J = 4.8 Hz, J = 14.9 Hg, 1H), 221 (s, 3H), 2.18 (s, 3H),
1.80 (s, 3H), 1.75 (m, 2H). ‘

ESI-MS m/z: 344 C,eHgN,0,,S: 848.3; 52 a: 849.3 (M+1)", 871.3
(M+23)", HPLC 4#: #4: Simmetry C18, %%48: CH,CN/H,0 #
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B 25 4P A dr 50 £ 100%., d=1 mL/44F, t=40C. &£ B &4 16.04
4-%F. HPLC 4 vA &4t 89.29%.

k784 162

T 23T £ Rk CH)CL (6.8 mL) ¥ # 161 (80 mg, 0.148 mmol)#=
R BRAT £ 4 (76 mg, 0.223 mmol)#4 35 % # A A DMAP(45 mg, 0.37
mmol)#= EDC.HCI (71 mg, 0.37 mmol), £ §.5, F 3% B L %A & 23
CHA 2500, RE, WARREMA CHCL (20 mL)#H&H A4
PR B S 4H KR % (25 mL)3RIK. H7K488 A CH,CL (20 mL)#23k, A
FRESH TR OHIREY, LB FBAERTER, FBREY
AL AR iR AL BATSAL(AE A 42 2 om, Ifiﬂi %F‘ 10 cm), A B T.88/
ThH RS WA RMBLA, HEH 114 £3:1 , F3)%% G EKLEY
200 (83 mg, 65%).

Rf=0.5 & EtOAc 1:1
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'H NMR (300 MHz, CDCl)-8: 7.71 (m, 3H), 7.49 (3, J = 7.3 Hz, 1H), 7.36 (t, J = 7.3 H,
2H), 7.32- 7.23 (m, 2H), 6.65 (s, 1H), 5.80 (s, 1H), 5.79 (s, 1H), 5.13 (4, J = 6.1 Hz, 1H,
5.11(d,J = 6.1 Hz, 1H), 5.05 (d, J =6.1 Hz, 1H), 5:01 (d, J = 6.3 Hz, 1H), 4.76 (dd, J =
3.9 Hz,J = 11.9 Hz, 1H),4.15- 4.03 (m, 4H), 3.96 (,J = 4.0 Hz, 1H), 3.87 (s, 3H), 3.55 (3,
3H), 3.51 (s, 3H), 3.34-3.29 {m, 2H), 3.24 (dd, J = 5.5 Hz, J = 13.5 Hz, 1H), 3.03 (m, 1H),
2.97 (t, J = 7.5 Hz, 1H), 2:44-2.35 (m, 3H), 2.29 (s, 3H), 2.14 (s, 3H), 1.98 (dd, J = 8.06,J
=15.1 Hz, 2H), 1.75 (s, 3H).

BC NMR (75 MHz, €DCL;) 5 196.98, 161.13, 158.21, 149.01, 148.78, 145.05, 144.91,
141.01, 140.69, 140.07, 137.53, 132.76, 131.15, 12941, 127.70, 127.67, 127.21, 126.8%;
125.28, 125.05, 124.94, 122.51, 119:84, 119.73, 116.61, 11026, 104, 57, 101.40, 99.23;
96.70, 70.25, 63.15, 60.40, 58.89, 57.52, 56.98, 56.72, 56.15, 55.06, 47.22,

41.37,38.26, 35.22, 29.57, 25.34, 15.62, 7.26.
ESI-MS m/z: 3 J48 C,;H,NO,,S: 863.97; 2 i4d: 865.0 (M+1)", 887.1
(M+23)*, HPLC: £#: #: Simmetry C18, #&zh#48: CH,CN/H,0
5 AMEH 25 54 A & 50 £ 100%, =1 mL/44F, t=40°C, $RGrH:;
15.36 44¥. HPLC & Z A @mArid: 91.56%.

4] 163

161

10
T 23 C@ £ K CH,CL (35 mL) ¥ ¢ 161 (418 mg, 0.77 mmol)fwF-
FREBEAT A 4(321 mg, 0.77 mmol) &) 753% F s/ A. DMAP(235 mg, 1.92
mmol)#= EDC.HCI (369 mg,1.92 mmol), 34 §.4.F 4% B 5 PR
2.5ib, A& FTIFRA A CH,LCL (20 mL)# £ 3t F 4o Fo ik B S 40 10K
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#(25 mL)3RIE, I 7k48F A CHCL (20 mL)RER, f A4 T IReHF
A ASRERY, R BEREER, RS REEE
MR 2 3 om, ARFHE 11 cm), A LR LE/TRRSWEH
WA, BHEH 13231, B2%%EBRMLEY 201 (372 mg,
5 52%).
Rf=0.41 Hex:EtOAc 1:1,
'H-RMN(CDCl,, 300 MHz) 5 7.76-7.64 (m, 4H), 7.41-7.30 (m, 4H),
6.54 (s, 1H & FM4K), 6.51 (s, 1H, KREFMIK), 5.69 (s, 1H, k&
F#M4K), 5.67 (s, 1H, £-EHM1K), 5.60 (s, 1H )k ZF#4K), 5.57 (s, 1H
10 T & RHM4K), 5.08 (s, 2H), 4.26 (t, J=5.1 Hz, 1H Rk & FH#14K), 4.23 (¢,
J=4.9 Hz, 1H %2 FH#4K), 4.07-4.03 (m, 3H), 3.98-3.88 (m, 3H), 3.84 (s,
3H), 3.71 (dt, J,=5.6Hz, J,=10.0Hz, 1H), 3.49 (s, 3H, F-&F#)4K), 3.49
(s, 3H, KREFMIK), 3.40 (dt, J,=5.6 Hz, J,=9.5 Hz, 1H), 3.18 (m, 3H),
3.11 (m, 1H), 2.91-2.82 (m, 1H), 2.48-2.28 (m, 2H), 2.24 (s, 3H), 2.16 (s,
15 3H, TEFMIK), 2.14 (5, 3H, REFHM4K),2.03 (s, 3H), 1.91 (dt,
J;=8.8 Hz, J,=14.4 Hz, 1H), 1.76 (s, 3H, K EFH#4K), 1.76 (s, 3H £ &
FH4K), 0.85 (s, OH R EFHH)4K), 0.85 (s, 9H £ & FHM4K), 0.04 =
0.01 (s, 6H FFF F44K),
ESI-MS m/z: i+ B8 C5Hg N;0,,SSi: 935.4; FTml4d: 936.4 (M+1)",
20 958.3 (M+23)",

295



01812746. 0

o B B 2E258/2637

10

15

FAEF] 164

F 23 CH e Rk CH,CL (0.2 mL) ¥ ¢4 25 (2 mg, 0.0035 mmol)Fnit
FXRABRAITE WY& P ANt F 4 DMAP # EDCHCI, £ £4
TR ZE A R 23 CHLH 14 B R B, HATIFRAH A CHCI,
(10 mL)## 3 /A 4o o sk BR S 4R 7K 2552 (10 mL)32 B, K405 A
CH,CL (10 mL)42 B, A AFFeAHE R AT, TEFBER
FIER, PR M S 2 R ik AR B AT 640 (S10,, Tk LB TES 4:1)
RExF E B4R 202,

'H-NMR (CDCl,, 300 MHz)(4 £ 5 # %) 8 7.78, 7.62 (m, 4H), 7.41-
7.26 (m, 4H), 6.73 (s, 1H), 6.10 (m, 1H), 5.92 (d, /=1.3Hz, 1H), 5.88 (d,

J=1.3Hz, 1H), 5.40-5.22 (m, 2H),
5.11 (s, 3H), 5.02d, J =13.8 Hz, 1H). 4.20-4,02 (m, 6H), 3.97 (m, 1H), 3.72 (d,J = 12.5

Hz, 2H), 3.70 (s, 3H), 3.58(5, 3H), 3.51 (d, J = 12.3 Hz, 2H), 3.50 (s, 3H), 3.49-3.20 (m.
4H), 2.54-2.28 (m, 4H), 2.40 (s, 3H), 2.21 (s, 3H), 2.16 (s, 3H).

LA A

WA 1%HEHE. 025%F R F. 0.5%%m H 32 5% & M (bacto-
peptone). 0.25% NaCl. 0.8% CaCO, #3&#3% 5~ % (Seed medium) YMP3
5 0.1%85 545 %), K IARL I E (Pseudomonas fluorescens)ky A2-2 &
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BRI EIRBRAEFE, T 27 C AR EMR50 pm)F IR, 32
30 BB, RPN E LA QI 2%F B, 4% H B,
2% T BR & B2 & (brewer’s yeast) (Vitalevor® Biolux, Belgium); 1%
(NH,),S0,; 0.04% K,HPO,; 0.8% KCl; 0.001% FeCl,; 0.1% L-Tyr;
0.8% CaCOj;; 0.05% PPG-2000; 0.2%3¥4 8,7 #& £.%% (anti-foam silicone)
(ASSAF-100, RHODIA UK)#§ & F 3 f A T RH BH L BE B+,
F 122CRE 30 4. 32 FIRARZ 2%(VV). BAEH 27C0 £ 16 h)
oI 16 h Z R HHA4] I r)H 24C. BREEFE 25%. M 28
D E R R pH A HHABRAE )£ 6.0, iT/EH 058, M 16
i ERE FREATH RN 1%E EBERLEBEFEZRHBL
Britfe o ik 2%,

41 K 64 R E, XARBREABGRAREFTYEOKELDE B
KA ) KON 4 3 A7 s A0 6 iR AR 3 SR B R - B4 £ B

(safracin B-cyano),

FE 4] B
MARY F R RE-FLEEB

T pH 6 44 R LR AT L BERIKIZFRBARE BAR, $5:41089
RARIEFTRAHEEAAARAT ZpHIS /8 21 VWV TR TE. =
ATHR CBRT BRI A R, FIFRIRWAE 20 2470 i An 503K
BF, RIFLROWHBELS-10C., ZR-RBESHEFHM. HH
WER RAKFRBRTIR, A% TRABITERIK, HRAIE(T
B LB B )AL A E R HRARY,

34 C
AT AL R R R R FRESLE £ B

F pH 6 F b R AL ATIF K BERARIE OB Z B4R, J5:481084
RARIZFRBARCEA P E pH3.9, K& H 0.5 %69 KON Ao 2540
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KRR FRBAERBETF 20CHE£K 1 D0, REKBRERE 15T,
AHEEAAT pH £ 9.5 #/ 2:1.5 WV TR TEERIR, HRK
YA 20 S-4PE i m EHHABE T, RFZRSWRZ,L 8-10C.,
BR-BB LB, AWERLKARATIR. WZANWETER
LB B)ARR B ZRFmRARY, ZRBMY 2Bk A EAT(SI0,, 20:1
E10:2 5.1, TERROE: TRMERENTZFIMNEH 2, HEE
& BA.

Rf: 0.55 (Z.8% Z.85: F B 5:1); .t;=19.9 min [HPLC, Delta Pack C4, Sum, 300 A,
150x3 mm, A=215 nm, flow= 0.7 ml/min, temp= 50°C, grad.: CH;CN-aq. NaOAc (10mM)
85% - 70% (200); -

"H NMR (300 Mhz, CDCl;): 3 6.54 (dd, J; = 4.4Hz, J;= 8.4 Hz, 1H),6.44 (s, 1H), 4.12 (d, #
=2.4 Hz, 1H), 4.04 (d, J=2.4 Hz, 1H), 4.00 (s, 3H), 3.87 (bs, 1H), 3.65 (ddd, J; = 1.5 Hz, Jp
=8.7Hz, J;=99 H, 1H), 3:35(br. D, J= 8.4 Hz, 1H), 3.15-2.96 (m, 4H), 2.92 (q, J = 7.2
Hz, 1H), 2.47 (¢, /= 18.3 Hz, 1H), 2.29 (s, 3H), 2.18 (s, 3H) 1.83 (s, 3H), 1.64 (ddd, J; = 2.7
Hz,J;=11.1 Hz, Jy = 14.1 Hz; 1H), 0.79 (4, J = 7.2 Hz, 3H);

3C NMR (75 Mhz, cnc:,) 5 186.0 (9), 175.9 (@), 156.2 (@), 146.8 (q), 142.8 (q), 140.7 (q);;.

136.6 (q), 130.5 (q); 128.8 (q), 127.0 (g), 120.5 (s), 117.4 (), 116.5(q), 60.8 (1), 60.4 (s),
58.7 (t), 56.2 (s), 55.7 (5), 54.8 (5), 54.8 (5), 54.4 (5), 50.0 (5), 41.6 (t), 39.8 (d), 25.2

(d), 24.4 (d), 21.2 (t), 15.5 (t), 8.4 (©).
ESI-MS m/z: 3+ 34k C,oH,N,Oq: 549.6; 524 (M+Na)*: 572.3.

34 D
¥ aIEH HBEQ%). HEBEA%). THREREF02%). HBg(1%), #
B% .47 (potassium secondary phbsphate) (0.04%). #447(0.8%); &AL
&k (1)< 7247 (0.001%). L-B& R84 (0.1%). #BER45(0.8%) . E-(A
—#2)2000 (0.05%)F=3¥% 7.5 ASSAF 1000 (0.2%) #4325 £(50 DA £ 75
HFEABPEZTHREX-LBEET, XEEA A2-2 B (FERM BP-14)
A IR RHQ%)ES, AR T T 2ICE 24 CTHIATHARIES 64

AN (4P A, 75 L JFek 350 £ 500 rpm $t3%), H pH @M 27
N ERA TR A AR, K 16 DB ERA T TAN 2%
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10

15

20

GHHEBE, XAFIERLAS]D, 2ESHBEREI@MBE, AHKE
FAAFT EpH 295, A 251 LB TBERRFE A, HRAMHT 8
CH 20 34 ZHHEEY. BR-BRESH)BERM, FHEANE
E20CHFALRREIK, FIRFELLEFE] 40 g iR EBR-40
#Y. IANRYER B, F3]3.0 A8 AS54E £ B,

F#45) E
HatEH HEQ%). HEBFA%). TRERFQ%). #BE(1%); &
B £57(0.02%). ®ALA7(0.2%); RALERIID)-5< 44-4(0.001%). L-B
£B(0.1%). B#A45(0.8%) « FR(A=5)2000 (0.05%)F= 378 5k
(antifoam)ASSAF 1000 (0.2%)#43% 37 3.(50 Dhn £ 75 - EARRE T4
HA-LBEEY, RFERA A2-2 HAR(FERM BP-14)8) 5435 k4
QU%)S, FEBFETF 2TCE U CHATBAIEHR 41 PNHEH4
B, 75 L FF0A 350 £ 500 rpm Ht3), A pH @it 28 o BF ERAF
B AIANFHBITH . K 16 I I ERA S BN 1%+ E8E
BRAFRERFRA5]), 2B HEEpE, A200ml RTBADE
PH3.9. e 25 &% 97%t §fAdr, F 20CH# 1 J\8HE, A 1500 ml
# 10% A EA4NAERAY pHE 95 . KEM 35 LB LB,
HREMT 8CH 20 54 mERHREF. BR-BESH) B,
K AR R KRB T IR T AL A E K77 60 g iR & RALIR Y,
EAE, 13349 AR ASLEE B,
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g £ A} 309,477.
£ B+ 4] 5,721,362.
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