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TFA . trifluoro acetic acid
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Scheme 3. Reagents and conditions : (a) TBDPSC], EtsN, cat. DMAP, THF, room
temperature, 3h, 85%; (b) 1N NaOHaq, MeOH, rt, ovn, 96%; (c) LiAlH4, THF, rt, ovn,
55%; (d) TBSCI, EtsN, cat. DMAP, CH:2Cly, rt, ovn, 72%.
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Scheme 4. Reagents and conditions : (a) WSC, DMAP, CH:Cls, rt, 20 min, 82%; (b)
PPTs, EtOH, rt, o.v.n., 52%; (c) DMP, CH2Cls, rt, 3 h, 81%; (d) DMP, CH2Cl., rt, 3 h.
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Scheme 5. Reagents and conditions : (a) BnBr, K2COs, CHsCN, rt, 4 h, 82%; (b)
2-Bromoisobutyryl Bromide, EtsN, CHz2Cls, rt, 3 h, 83%
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Scheme 7. Reagents and conditions : (a) PTSA, MeOH, reflux, 3 h, 92%; (b)BnBr,
Ag-0, THF, rt, o.v.n., 54%; (c) DIBAL-H, CH:Cls, -78°C, 2 h, 88%; (d) AcCl, neat,
100°C, 2 h, 60%; (e) (Boc):0, DMAP, CH:Cls, rt, 45%; (f) 1IN NaOHaq, MeOH, rt,
0.v.n., 99%; (g) 2-Bromoisobutyryl Bromide, EtsN, CH2Cls, rt, 3 h, 86%
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H ? BuO \n)ﬁ (@) Zn, cat. TMSCI {BuO \ﬂ)<(\ 44[3 = 60%
O OHPh 440=28%
24 44

Scheme 8. Reagents and conditions : Zn, cat. TMSCI, THF, reflux, 1.5 h, 88%
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Scheme 10. Reagents and conditions : (a) D.M.P, CH2Cls, rt, 3h, 99%; (b) Pd/C, Ha,
MeOH, rt.
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Scheme 11. Reagents and conditions : (a) TFA, CH:Cls, rt.; (b) 6, MNBA, DMAP,
EtsN, CHzClz, rt, 0.v.n., 79% (2 steps); (¢) PA(OH)z, Hz, AcOEt, rt, 1 h, 95%

ZOAGEIZHES T, B F AT L 22 DK R . HEATEZ AW TE U U aFEk
5015 % 2 THE 79% CEAL7-%. B Bn{bxiTo72 L2 A, 77 FUEMRITEZ 57
BN CHMET AT AT — K 4T 25T 5 2 LIk L,

KD AT DT AT IACLRISIZHSL S, HIVR R 212 SR & 1T o7, HillRD(S)-FLk
A F L35 BnBr, AgeO DT Bnfba{To 72, AT IVONMKSRIZE Y BHAY &
T B NVAR R 21 BT,

0 (a) BnBr, Ag,0 (b) 1IN NaOHaq
HOJY — » BnO °C  » o °

O\ ~ OH

53 54 21

Scheme 12. Reagents and conditions : (a) BnBr, Ag:O, THF, rt, 5 h, 65%; (b) 1N
NaOHaq, MeOH, rt, 3 h.
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Scheme 13.
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CDI, allylbromide, CH,Cl,

52

T ATV A BOS O R

47 DI VIR R 21 & OfEE B E. EDCI <° carbonyldiimidazole (CDI) % D ffi
DREEHIZ ANTIT- 7228, 5 BB]T 7 b O EBDNDRIIGEREZ Y, WTh
DTS BIDFRL Z LIXTE o7,

Z ZC A KIEDOF CTHLMAN G THHB I v T4 ReHnD FE~LAERT S
SlicUT, £, BEET S MO E D b PR AEE S 5L | (KRR
EU EORIGH LA WD Z & L LIRORIGEEIT > 77,

BnO. BnO.
(SE\C (a) (COCl),, cat. DMF‘ (if
HO” O clI” o

21

55
BocHN BocHN,, BnO.
"'l OSEM ci” o (s OSEM " (s)
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0 OH 0 o
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47 52

Scheme 14. Reagents and conditions : (a) (COCl)2, cat. DMF, CH:Clz, 0 °C to rt, 1 h
+ 2h, 100%; (b) 18, Pyridine, CH2Cls, rt, 1 h, 86%.

HIVR Mg 21 %, (COCD2, DMF O CTLEET 2 Z L IZ Lk » TRINTRASE -

7u5 4 R55 (10 equiviZxt L, 10 U EOE U U DFEET 47 MR T8 2 A, 55y
DI LR ABNET AT AT AR B2 & 86%DINR TS Z LIk L,
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L
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<33%

Scheme 15. SEM X fliif5.#

PRI Boe £, Bn EBNFET 2720, 2D L XBITE D MIRERIF AR L
PRFIIEAR B2, SCERAEA O, MgBre % V5 513 SEM DO Bifri#E%21T 5 =
EDHK, 22D Boc X Z ORMICHZ D720, ZOWR#ESRGEZIERAT L Z &L
7o L2LARAS, MgBre Z VA5 TiE, BWIEAE LN OOFBMENIER

L DORIGE T Lo B EUSG T E R WRER DG b ivlc, HMENEWERRE L
T, BRI VIR T oo B 12O IR ED BB TRIEN DI L E NN 2 L33
z b, Tz, SEM EOBREIIISIGNEM, 7 = FEIETKEHER L2
FTTHT D RRIT IR B ey,

O EFET SEM KoOfREIT%ZEILE L, LI Bn AE2lifRETL LT, 22
T, BHREWZ LIl Bn bOSEICB W T, BIRAEIRTE L, OMEIC
SEM K & il S N7k &, T b bHARAIA 6 IZEM SN TV HILEMHE L
WTWBZ ERgmol,

86% trace

Scheme 16. Pd/C(filfif &) % v 7= il Bn {b
Z OIKRFRMD PA/C GEIZ2T SEM 2 S RIFFICHRE S L OB D& L LT,
Pd/C OfEOERYER Y. Bl 2 1ERH & L THRAL TS PdCl 28 SEM (07 & #
—VEBSITHER LIEE SN TV DD TIIARWMNE NI T ERNEZ HND 13,

21



o}

BocHN nO
"' OSEM ©
(R)
o) 0" o

o Pd/C, H,
“ G
- le} le} MeOH
s

52

Y

Scheme 17. Reagents and conditions : (a) Pd/C, Hs, MeOH, rt, o.v.n., 96%.

ZZ T, MR TIE AR LFEEREL LD PAC 2425 Z &L THEMNEOND
DTIEIWNEB 2 T, EBRICGEITo72 8 2 A, TAEEY | Bl Bn (A & FIFREIZ SEM
B FRHCIIRTE STV D PTEOPHERATEME 6 2155 Z LITlEh Lz, AFEMETo
SEM =27 L OifRi#IL, HRATHHEIN e B LWVBR#EREE S 25, Lo LR
5, Pd/C IFFEHNTND A= —a y hOBNTHEENRLR L ERMLNTE
D, Hndey MZEo TUIARKISIFEIT LN &b H Y | SO FBMEIIZEER
WELL IR D,

WFHUCE L, B LT OPHRAMRMAZ 1D Z LN TE 2w, W THBRMIS DR
MEITHOZEE LT,
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¥ 4 #i Prunustatin A B IZOVSW-163A &4

PABRAIBRAD GRMNTE T LD T it L e b ~7r a T 7 N ALKISOMEZBtE LT,
~7naZ 7 NALRIGOHEE LT, 24,6- M) 77X rEa2A0ns 1077 b
AMplE U 2 a-NTAF ALY Do AR HWARILE 5, 2,2-U Y DY AL
7 4 RERAT ¢ & WD Corey-Nicolaou 35 16 72 ENZEIF LD M, T TIEIER
(2887772 MNBA Z AW HEAIERNILH S Noob 5, IO TiX, fEknbIA<
SN TWDHILA~Z v T 7 FAEEZRA T,

O
R \\NHBoc
°© 79 )\(o
BocHN HO (O]
(7% TOH (§I: () ClaCeH,COCI o ,
éR’ oo  PrNEt
O

O -
0”9 0) then DMAP (10 eq) O)\(S)(O g
o5y © © o)
e BocHN" (R
O~ %(s)

6 58 e}

\

Scheme 18. Reagents and conditions : (a) ClsCéH2COCI, DIPEA, THF, rt, 2 h, then
DMAP, CH:Clg, rt, o.v.n., 31%.

LsL7eR s, BFoN7-0iX B Tide < BABRAIBE AN 2 Bk L7 30 B~ 1
77 N ALEM B8 ThoTo, ~7 177 b ALRIGNZIB W T 2 BIRDAERKIT A HRET
HHZ b, 2E&EMADHILEEZHNELT
O EARECTRIEETT O Z LI &0 RIS 2 P55
@ HHEAZRBENT T TT5 LIk T, &0 EmREtE2 R 5
@ FENE VD NRELED A B EE 5 72 DITIMBGIE FCRIEZTH
@ ~7vZ 7 N ALOFEEEETH
REOHEN LS Anbid, REAFIETIX, LiRo &Moo THMARTRE R ik &
LT, MNBA #R¥EA4HWDLHEATE 7IZFEH L, Table 2 IR T &M FRISEITo 72,
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Table 2. ~7 17 7 s ALKG DR

o)
‘(75 ~O7(S)
)
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L@ 6
AN

O
%
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)

(S)

59

Entry | Conditions Yield % (4) | Yield % (59)
1 MNBA (1.5 equiv), DMAP (3.0 equiv) 60 14
CH2Cls, reflux
9 MNBA (1.5 equiv), DMAPO (0.25 equiv) 36 36
EtsN (3.75 eq), CH2Cls, rt
3 MNBA (1.5 equiv) 41 2
DMAPO (0.25 equiv), CH2Cls, rt
4 MNBA (1.5 equiv), DMAPO (3.0 equiv) 45 10
CHzCl, rt

Entryl~4 O3 X TIZEBWT, @R T Y VR T 2RO ERFREOR T &V 9
S CRIGNESTo T2, Y7 aN A% 0 h 35O DMAP OfF/E T 1.5 X4 £E0O MNBA
EMBUEGRE L2 2 A, B THOT AT AZHISHER THD 11 BT 7 2 59
DEIAELTELOD, BBETH1I58]RT 7 b 4% 60%DPEETHD Z LIZkB LT,

(entry 1), 59 D EIAE & M4 < |

Wkzae~rma T 7 FACKISICHAR E S D

DMPAO (ZEH L=IR TS E T 72/, #1259 OFRIAENE K LT (entry 2), Z O
161X DMPAO O &8/ P28 H LT H & ki h > 7= (entries 3 and 4),

LB~ a7 7 b ALKIGHKE) LT T, Prunustatin A D£4&

RCo B Y FARBEEOERETT T,
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OH (a) HJ\NH2 OH (b) Mel, NaHCO4 OH
OH o OH OMe

60 61 62

(c) BnBr, K,CO3 OBn (d) 1N NaOH OBn
- OMe ~ OH

63 12

Y

Scheme 19. Reagents and conditions : (a) Formamide, neat, 150 °C, 2h, 99%; (b) Mel,
NaHCOs, DMF, rt, 5 h, 57%; (c) BnBr, K2:CO3s, DMF, 60 °C, 3 h; (d) 1N NaOHaq,
MeOH, rt, o.v.n., 85% (2 steps).

MTIROT X /U FLEE 60 # HFFERE L, F/VAT I REBBESME T, 150C
THET 5 Z & THRLLT I RIK61 & L, IRWTHILAR T4 Mel Z HNT A F/Lx
AT M LTk, 7 =/ — W EKEEH %2 Bn L CR#E, BIZICA TV AT V&K SS
fifd 52 LT, BIETH YU FABRFHEA 1218 |28 H LT,

Q o)
BOCHN:&‘\OH HOI BocHN,/,i‘\oJ\(o
o 0"So  (a)MNBA,DMAP o b
O. ~ - o H
o o
o w0 O
NHCHO
OH OBn

(0]
H
(o]
N,
O 12 @En/ , OJ\<
(c) HATU, DIPEA _ (0] o o (d) Pd/C, H,
o 0.
o O O

65 Prunustatin A (1)
Scheme 20. Reagents and conditions : (a) MNBA, DMAP, THF/CH:Cl., 50 °C, o.v.n.,
60%; (b) TFA, CH:Cly, rt, 3 h; (¢) 7, HATU, DIPEA, DMF, rt, 1 h, 96%; (d) Pd/C, Ho,
AcOEt, rt, 3 h, 88%.
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156 BlR~7/ 077 b4 ~OH% Y FABHMOENT, TFA Tt Boc b L7-% 64 %
HATU TS5 Z L2k ViTo72, &%, PA/IC ZHWTH Bn k352 & T, i
R L 705 Prunustatin A ORE A ZER L7219, # 11 TR, #BIEE 26% & v 9 FE5
IR BEERTH D Z L0 Ju AAIBRSE 2 B I AN T B ERO B A~ DI
DI END,

KIZ Prunustatin A % Z OFEZEAK TH 5D SW-163A ~EHT 5 Z & A et LTz,

NHCHO NHCHO
OH OH
H Q H 0
N,, 0 O N,, o O
o (a) NaBH,4 S
o Q - o )
O ~ -
(e} le) O v
o, 0 O N, O OH
Prunustatin A SW -163A

Scheme 21. Reagents and conditions : (a) NaBHs, MeOH, 0 °C, 3 h, 58%.

Prunustain A % NaBHy T L7 2 A, BH—D YT AT LA ~v—L LT
SW-163A 723F HaLlz, BEICOEIRMEIZ, C-14 fLD T AF/LHEL C-3 AL A F /LN
IRV L TEBY 210 EDNRFEEZRIT 5 L5128 RY KBNS /LR
SV EBLIER L EZ 55, Prunustatin A 38 KOV SW-163A @ 'TH NMR, 13C
NMR, HR Mass, IR, fEXEDT — & 1%, HITRKARKRE RS —FK L7,
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% 2% Neoantimycin D4

% 1Hi Neoantimycin OAMTEM: & & B R

NHCHO

sy J\D%

Neoantimycin (3)
Figure 7. Neoantimycin D##i.

Neoantimycin (3)5 1% 1967 FFIZHIFEIEM 2B T 2 AEBIEMWE & L CHBES - 15
BIg~osnu7 7 NALEWMTH Y, F 1 ETEE A ERK L7 prunustatin A 8O
SW-163A |3 Z ® Neoantimycin Family {ZJ& L T\ %, Neoantimycin /& 2014 4F(ZHT
FEEMAICIZ T Kras HEERZ R T 2 ERH LN o7 2 Lnn . BARIZENSE
DWENHI 72 — LG E L TARIER SN D ATRBEEZ O TV D, £o, 23 AMNE
DIEFIEACIZ B G- D2 7B L LT BHALD P-gp NEZEEL L TV 5 fliiaig

IZBWTH, £0 Kras [HEEHMELE ALK TF LW En, P-gp ORBLNTLHE
LTV AMMIZH L THIRMICHEET 22N R"BBIND, 2O L5
neoantimycin (FAEWFHINC b IEF ITHKIBVMER 2 R/D 2 L b . KRR O G R
71535 L7z,

— 3 CukX7= prunustatin A 8 XN SW-163 A & [AlEE, neoantimycin & 4 fED &

= «*\»‘/ﬁzlz‘k/ﬁ&“#%%ﬁkéhé 15 BB~/7u77 hrOFKERL TR, MIEH

IV U FOVEEF EARNFET 5, BEIC D prunustatin A SFELELL TV 5728, [F
*a%@é\ﬁk@m%?ﬁ)ﬁﬁﬁf% B3 E 9 D33 neoantimyein DA% D A DHEE1E S,

Neoantimycin & prunustatin A OfEER72E T, C-3LD [ Prik s Me & TH 5,
IPr T Me & L HHER L TEEWO T (A-Value Me: 1.70; 7-Pr: 2.30), prunustatin A
DO~ wv7 7 AL L FERIZ 04-C5 f5A TR AT O 2 & 2B L7 5E . PHERRAIER
Koar7xr—A—va OB KD RSP EIT L2 Al Bt b PR TE 220,

ARFFETIE, MD ¥R 2 b—v 3 ECIA T, BbFEICL > TRV R UARH
D27 T =7 ODAF YRS REEILEEE (Density Function Theory, DFT) &t
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Figure 8. Neoantimycin & prunustatin A OREIEI RO EN
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bbb, (2) () THLNZHLOZYEIEE LTMD v a2l —raiiffL, 5
—EREH (2.0 ns) IZBIT D0 FOEE ZHBT 5, 8) —ERFMICIHIT 2 KA DN
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LHIZENTELHLDIIRE, ARKEONARKIEITD72NWEAS S LW O RGEIZE S b
DT 5,

—Ji. DFT #tRZ W=7 7 —F i, RILKRORZERMEL DFT #HH TRD, £
OHEEND T 7 FUETTHIRI L7 4O RuX o W VR U2 RAESYE, ThEhs
FIEERE & LT DFT #HELIC X 2 i b 217V, 4 FEOPARAIEAD 5 B SR D
FERED e b LW D & il 7 PABRAIERIA L T2 6V b DO TH D, ZHITHRDOERDE
HIMRKENHDIZEHBRBEEND DX LN RKELRDOTIHRWVNE W I EIZES
WTED MD v 2 b—a U WD FIEETFEEICHEMIRERICS 5 & AT
ZEMTED, ZOT7 e —F O K EMEET 572D, prunusutain A DA EIZIS T
% ATEDOABRAIBMMA 5-8 [ ZDFEEZWEHT L& & L,

disconnection 1 disconnection 2 disconnection 4

NHBoc NHBoc
BocHN, H HO._~_0O 2
oc J\V\/O BocHN OH HO \‘/\n/ I O, OWOf\
O (0]
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mx(\ o ° P
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Figure 9. Prunustath D EABRHI %[:{ZIK 4 Fft

DFT B LU MM #tRIESFE7 Y 7 - §HRLFOT 7Y r—va V7 hu=T
— T 5 Spartan’14 (Wavefunction, Inc.) ZfiH L TiT->72, BRILIK 4 O ZkooirE
DERTOFEOIEMEL 725720, LD X 9 2 FIE CREERMELZ RDT-, MMFF94
J15%5 % L7= “Conformer Distribution” (Monte-Carlo 7 /L =Y X 2) #§E% VT
BLEERRR 21T\, I b EER D D% DFT sHE OIS & L, DFT 3HEIT
B3LYP/6-31G* L~ /LTI, £5 BTG DV TOIREEHTIC L W v METH 5 Z
LR Lo, —IkoutEiE % Figure 10 (277,
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Figure 10. Prunustatin A BgAl FF A O fxeii b A%

BRI 4 20 D 4 T O PSRRI AR O WIS O E D FEEZ DC1 2 Hlicik~ 5, (1)
Bk 4 © C2-01 #EAZUIBILCe FeX U AR UVERE Lz, (2) 2T
T DA Z EE LTRECTH AR I VL EKBES T 2R SE 5 Z Lok —f
OHHIEE 5A, 5B Z1Epk L7c (MmN BSOS SO BEBER 23D o T2 2 B ERIC A &
LTHD), ZOEE, FESEEZILRF VOGO RE L K/NRIZT 5720
IZ. BA & BBICBIT AW ARFINIED C=0 fEE Z2 Wi T mIcmti-, (3)5A L 5B
RS & LT HF3-21G U T B3LYP6-31G* L~ L T i b 2170, 51
TG IO W TIREIT 2 1TV METH D 2 & 2R LT-,

Figure 11. & Fu: JVAR TR BA 1 KON BB DA

30



T HNT= TNV R =V ERSRIR T & KEE R O E R T O il A Figure 12 (2R3, 20
WIS S B L TE O b O L TRl —O/SI /2 5 Z L i1z, £7-,
D728 A LRI IE oW Cor R R (MMFF) 20 CRE S iam b 217 - T
LN ELEETH D,

DC1 ” DC2

DC3

bond distances between the bond-forming carbon-oxygen atoms (A)

Structure 5 (DC1) 6 (DC2) 7 (DC3) 8 (DC4)
A B A B A B A B
DFT 3.406 3.554 3.240 3.281 3.465 3.504 3.760 3.776

MMFF 2.995 3.481 3.209 3.445 4.038 3.490 3.139 3.603

Figure 12. Prunustatin A PABRRTERMA 4 fEIZxF7 2% DFT FHEOFER
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MD ¥ 2 =2 L— g VEOEA LEEE DFT #HEICBWTE DC2 Ik T 5 R
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VarBROERBRE B LT, — . IERRRYOREHIZBONT LT LITHWS
NCED FHFHAETIHEREORWEREGL Z LT LV E WS 2L
72 o7,

F7o. ZOFETEBRARBIBMADOIREINT TR < BERWVEIERY DA%
THTDHZEIHEZXDZ ENToT=, T2 5, FMF 5T prunustatin A D5 AFE
IZBWT, DC1ITHY 3 5 PHBRAIBMA HERILZITH &, 15 BERTiE/e< 01-C12 T
BILLCHBEA252252 E2HELTWE.DC1 O DFT #HEHENH5 5726 RiT,
5 BEZ4ART 25 01-C12 OEHEO01-C1 L 222 W2 L 2R LT 5,

Figure 13. DC1-B O & A% &

PLEICE Y, FHEEEROBLEND L0 —ROZRFHETIETH S DFT FHED, KR
WA DM BN THE AR — L e b W) Z R FEIAFT HZ N TE T,
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% 3 i Neoantimycin D& pMHTIC I £ FHRALFAIFIEOF]H

Prunustatin A O AKAAFFEIZEB T, MD ¥R = L—3 2 UEB L DFT aHR 3
BEENTICENIEA TE 5 Z EBRPLNT RS20 T, ZOFHMZ & HITHEET 5
H ) C neoantimycin DA AN IZH A9 5 Z & 12 L7z, Prunustatin A O%AIZUE
CPABRAIEAMA E LCUTFO 4O Ru Xy DVRUViREE 2 7=, EHT_&E ST, 3
KDA Y I o ENIEDEGE SRS T O =R ITEE T L CRIETEETH S,

disconnection 1 disconnection 2

BocHN/C‘\jin/OH BocHN/C‘\OH Hof\
DC 2
o/
BocHNﬁc&?“ e ;\% O O Ph
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Figure 14. Neoantimycin @ FfER BiBR{K 4 Fift

Prunustatin A OIS EFEOFEICL > T MDY I 21— arZiro7-, 7277 L.
LHENIEMEZ AT LTI AR e Rax s WV R VBRI L CEME 2 {To -, FOE%
Figure 15 (27779,

Figure 15. Neoantimycin @ PABRRIBRA 4 FHIZk32 MD I = L—3 3 Y ORER

K BH 2R X 912, DCL 3 KT DC2 ITHIET 2 HIBEAK 67, 68 DSIS R ik b
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T DLV RENEONTZ, 72721, DC1 TiX, N TSEERT 7 b &TBhk
FTOROSRNEVEHEL TS 720, 68 23l 72 PHER AITBRIR & W 5 w235 B vz,
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Prunustatin A O34 & RO T1ETiT - 72 DFT fHHEOfE R % Figurel6 (2757,
DFT #HHE O#E R, PABRATERAR DC2 36 L O DC3 (Xt d™ 5 FHBRAIBRIA 68--69 73 f it
THHZEHERLTWD, LML . MD V=2l —a rOFfRTIEIDC3 I DC2 &t
XD &SR DOEHEPEBICIE N EDRENTND Z &0, 2O OfERERER
(ZFEAM L. DC2 CTHIWr L 7= RiTBMA DS e 2o e mfi b &4 & fllbr L7z, o3+ st m ofs
RIE. prunustatin A DA & FERREBEMEICRITHH D TH -T2,

DC1 DC2

DC3 DC4

bond distances between the bond-forming carbon-oxygen atoms A)

Structure 67 (DC1) 68 (DC2) 69 (DC3) 70 (DC4)
A B A B A B A B

DFT 3.502 3.638 3.190 3.621 3.126 3.776 3.283 3.825

MMFF 3.412 4.015 3.466 3.718 3.678 3.745 3.145  3.563

Figure 16. Neoantimycin PASRRTEEK 4 FHIZ %95 DFT FHE OSSR
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Neoantimycin @& FHIKIZLL TR L 912, FEAYIZIL prunustatin A DA RIS
B A A BL kT 5 7 2 A b 2 7822 |28 4L L,

NHCHO

OH

H O BocHN, ﬁOH f\
N, O
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Oo 0 Amidation \n><n/\
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o BocHN, OSEM
- Omx(\
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Scheme 22. Neoantimycin O i & % fEAT

L72L. prunustatin A DGO TR, 777 A F 28 DHEFEITHLHE R
XN 34 WAFREEL Ipo7clod, GHULV— FOEEEZ (GRS Sz, B
TR E LT, BT TREITEZ D2 BODOZMTAFERRES THDLREBE L,
RO (DA Y aA v wBER LT, a7 X FEO SRR COKERFE~DZE BT
a- VT ANR B E R T D 2 BIONAKKERZ 9 BUSZFIA LTIt 7z, £/,
(Boc):0 12 LD 7 F = 2T MGIZIR MK D - 72728 isobutene & i ] L 7=fEH B
WEFTDTATRE 9T% L V) MR THEL Z LN TS, TORDOEHIT
prunustatin A (Z#C TiTo 72,
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o 2 (a) NaNO,, AcOH ¢ (b) isobutene, CF3SO3H o)
W o w o W
(L)-Isoleucine 41 42
P I
O Br)% Br
(c) NaOMe o OH (d) o
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Scheme 23. Reagents and conditions : (a) NaNOsz, AcOH, rt, 3 h, 78%; (b) isobetene,
CFsS0sH, CH:Cls, -78°Cto -20°C, 1 h + 2 h, 88%; (c) NaOMe, MeOH, rt, o.v.n., 99%;
(d) 2-bromoisobutyryl bromide, EtsN, CH2Cls, rt, 3 h, 81%
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Scheme 24. Reagents and conditions : (a) TriBOT, CFsSOsH, MS5A, rt, o.v.n., 91%;
(b) DIBAL-H, CH:Clz, -78°C, 2 h, 88%.
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Scheme 25. Reagents and conditions : (a) TriBOT, CF3SO3H, MS5A, dioxane, rt,
o.v.n., 95% (b) 1IN NaOHaq, MeOH, rt, o.v.n., 99%
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Scheme 26. Reagents and conditions : (a) Pd(OH)s, AcOEt, He, rt, 3 h; (b) 74,
Pyridine, CH2Cls, rt, 2 h, 82% (2 steps); (c) AcOH, neat, 60 °C, 16 h, 99% (d) Pd/C,
H2, MeOH, rt, 5 h, 91%

Prunustatin A & O 3@ FRIA 51 205/ 8— )L~ it 2 TG Bn b 297 - 7214 .
ANR T8 MOFRNTRAESELBR 7 2T A4 R 74 [ZX > T2 AT b Z1TV,
neoantimycin T 5 4O AT NV &2 Z R 2 7ALEW 76 £ TEW-, i< SEM
F & Bn HOBREICE L IR OLE L 2T o 1272 DFEMIZIE~ %, Prunustatin A
DERDBH W= BiRE DKL, PAC ZbFEim =Ll EAW Tl OR#ERLZ —

WZHARFET 2 &V D DT o 7o, ZAUIKFEIRINO D E FEEERNAEN TN D 72
DIZ SEM A brES N & 5 TN REMIIFEFEICHBMEICZ L, £ RE
® Pd/C ZH VDT KEAKICIIARME ThoTo, £ 2 CTEMEAYIZ SEM %, Bn %%
BitR#d 5 LicL, E@@%@Tf IASIRE S D Boe FEDTFIE T, SEM H %58
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PN ORE T & D52 Mat Lok R, WEleT 60°C TH#RT 5 2 & THRRE HIWY
ETDANVKR U T6 2155 2 T Lz, ZO%MIE SEM = 27 L OBifRi#EE &
LTIEHMBIL TV RN ENBA%ROISANEfESND, BIE T2 VR VBRI SES
NI=DT, NPV EEEERE UBABRBIERK 68 ~ & &7,

Iz, gL b~rua T N ALKIEDRE A, prunustatin A DIGEICHET . HE4
E% AW T T o7, Prunustatin A & FIEROZEM:, 3725 CH2Cle HiE i I MNBA
ERGESH T & ZAINE 60% THM & T HERILIE 66 235 Hiv7e (entry 1), SUGIRE
ZREFETTIT D E 69%IZIERNH E LT (entry 2), Z OHIH & L CIEEIE S O]
2B % Hiv5, Prunustatin A OPABRKIG TIES TN AT VRHEISIC L D 11 BER
DENEDFHER SN0, SENTRIED =D~ 7 105 7 N ALKISHBE L D L&
Z6b, HILE LTDIPEA Z#HWA & 63% T 66 25 27273, KIEZRIEOM 2
XM B 0572 (entry 3), —J7, Hk% DMAPO (23 % & BIRICIGENME T L7z
(entry 4), £7-, KIERT THAETLKEMIETL2HAUTMS4A ZIHRMLTHITE A
ERNRIT 72 o7 (entries 6 and 7), HEAIEICZ T OE, MILEZ RN, W
NOSELHMET S 15 BRBGEEREZGL Z LIXTE R o7, UL EORFHERN G,
~7 a7 7 NALDOKIGGERMEE LTk, EiE T MNBA, DMAP % 5 2 HEA 103 i
HEWEWS Z ERH LMo T,
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condition

1.3 x 10°M

Table 3. ~7 17 7 h AUISOET

66

Entry Conditions Yield % (6)
. MNBA (1.5 equiv), DMAP (3.0 equiv) 60
CH,Cl,, reflux
5 MNBA (1.5 equiv), DMAP (3.0 equiv) 6
CH,Cl,, room temperature
; MNBA (1.5 equiv), DIPEA (2.5 equiv) 63
DMAP (0.50 equiv), CH,Cl,, room temperature
A MNBA (1.5 equiv), DMAPO (3.0 equiv) .
CH,Cl,, room temperature
s MNBA (1.5 equiv), DIPEA (2.5 equiv) 10
CH,Cl,, DMAPO (0.50 equiv), room temperature
6 MNBA (1.5 equiv), DMAP (3.0 equiv) 63
MS4A, CH,Cl,, room temperature
. MNBA (2.2 equiv), DMAP (4.5 equiv) 64
MS4A, CH,Cl,, room temperature
g TCBC (1.2 eqiv), Et;N (3.0 equiv) 20
DMAP (5.0 equiv), toluene, reflux
9 2-Choloro-1-methylpyridinium iodide (4.0 equiv) 0
Et;N (7.5 equiv), CH;CN, reflux

PABR RN O SIS FUE S OEBIEN A FLENGEE WA Y T r BV EKIcE b T
IZH b BT, KOS FTHBRRISDEIT L WH FHEIL, MD I 2L —
varBIODFT #HEOFAMEEZ S DICHET HZ LichhoTz,

PHER K 66 7> > neoantimycin O~®/L— k% Scheme 27 |Z777, FAER{K 66 @ TFA
2L DM Boc k%, £ U777 v TTI2x L, HATU & HWTH U FLEFEER 12 %
MESIHET IR T8 ~EE W, 61T, 7 Fr® NaBH4ETLIC L > TH—DTT A
T A~w—b LTINS 2 /T HT7 03— K79 & L=, B Bn k%
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Z & T neoantimycin (23 < Z IR LTz, ARGRD AT VT —Z TR D%
e BW—8Z7R L, TR DEINEE T neoantimycin % & % Al HE 72 A BRI & fife
NETE T2 &, i AFI DO BFE 2 R EFIZ AU neoantimycin family o1& TEMEAH B
A RFHC LI R TR TERIEN D EEZX TN,

(o] 0 (o]
BocHN,/,CLOH Hof\ BocHN ,/’il\o o HCr HzNﬁo 0
o 0" N0 (a) MNBA, DMAP o} b) i) TFA 0 Q

= O - ) =
o : _— o H —_— 0. :
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Scheme 27. Reagents and conditions : (a) MNBA, DMAP, THF/CH:Cls, rt, o.v.n.,
69%; (b) 1) TFA, CH2Cls, rt, 3 h, then ii) 4N HCI, dioxane, rt, 10 min; (¢c) 12, HATU,
DIPEA, DMF, rt, 1 h, 96% (2 steps); (d) NaBH4, MeOH, 0 °C, 20 min, 84% (d)Pd/C,

H2, AcOEt, rt, 3 h, 89%.
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4h2A
N A

GRP78 X° K-ras /7 FAER) & 2 0 TAERNARIE DB & I iC i 7e Hig & L7z
neoantimycin RHUEME O ERMFEDO—E & LT, ZFO/LAY prunustatin A,
SW-163A # L O neoantimycin D&M LT, T HDO/LEITNT LS Y
MOE Fuxd WVRUBPNTAT VG Z LT 15 B~/ 077 b 2Bt 5
EWVH D TREZEEZH L TND Z e EMIEFTIICE T ¥ LY 7 s
{EEWMTH D, AT OBME TR E R o Te DI, 4 DT DT AT IFEED EZ
T15 BRZERILSEDNLE WD REN, ZNE2nfENF Y Ialb—ra UV iEEBE
NBAEE DG O TR 2 FARATIIAZIRET D5 L WO FHRa 7 MIED
WTHRR L, Z2UT K o TRD TR R BB A R T 5 2 LN TE T, b FET
BOEAIZNA TRAER CRET R E AT, DR = VERITEET 5 kR FE OO
T Reformatsky KIS ENTHHZ & FZ LT 15 BIRDO~ 27 1T 7 b AL TE
ERAVWHZEICEV=EE T THLH#ITTIDEWHI L2 RAHLEZ EITH D, ZNH DM
R, REWE R OTEIRD 772 & A 1% O ETEMEAR BRI It 408 L CRIZR LIz 1T
DT iEmEREET 2 2 IR b D LE R TN D,
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Experimental Section

1H and 13C NMR spectra were recorded on a BRUKER 400 or 600 ULTRASHIELD
PLUS. 1H and 13C chemical shifts are reported in ppm downfield from
tetramethylsilane (TMS, & scale) with the solvent reasonances as internal
standards. The following abbreviations were used to explain the multiplicities: s,
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; band, several overlapping
signals; br, broad. IR spectra were recorded on a PerkinElmer Spectrum One FT-IR
Spectrometer. Optical rotations were recorded on a JASCO DIP-1000. Melting
points (mp) were recorded on a BUCHI Melting Point B-545. Mass spectra were
provided at DMPK Research Laboratory, Mitsubishi Tanabe Pharma Corporation.
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Experimental Section
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©® O

tert-butyl (28,39-2-(2-bromo-2-methyl-propanoyl)oxy-3-methyl-pentanoate

To a solution of alcohol 43 (45.0 g, 216 mmol) in THF were added EtsN (60 mL, 432
mmol) and 2-bromo-2-methylpropionyl bromide (53.9 mL, 432 mmol ) at 0 °C. After
stirring at room temperature for o.v.n., the reaction mixture was quenched with
NH4Cl and the aqueous layer was extracted with EtOAc (1000 mLx 2). The
combined organic layer was washed with brine (500 mL), dried over Na2SQy, filtered
and concentrated in vacuo. The residue was purified by flash column

chromatography to afford ester 23 (59.0 g, 175 mmol) as a pale yellow oil.

[a]% -25.4 (c0.65, CHCly); 'H NMR (400 MHz, CDCls) 6 4.80 (1H, d, J= 4.1 Hz),
2.10-1.99 (1H, m), 1.99 (3H, s), 1.95 (3H, s), 1.57-1.44 (1H, m), 1.47 (9H, s), 1.41—
1.25 (1H, m), 1.02 (3H, d, /= 6.7 Hz), 0.95 (3H, dd, /= 7.7, 7.7 Hz); 13*C NMR (100
MHz, CDCls) § 171.2, 168.1, 82.2, 77.8, 55.5, 36.7, 30.9, 30.9, 28.1, 28.1, 28.1, 24.5,
15.5, 11.6; IR (ATR) vinax 2971, 2936, 2880, 1734, 1462, 1389, 1369, 1271, 1226, 1153,
1106, 1014, 935, 846, 802, 653, 475 cm''; HRMS (ESI) [M+NH4]* calculated for
C1sH29NBrO4: 354.12745, found: 354.12747

[(15,29)-1- tert-butoxycarbonyl-2-methyl-butyl]
(3R, 4R)-4-benzyloxy-3-hydroxy-2,2-dimethyl-5-phenyl-pentanoate

To a solution of aldehyde 24 (851 mg, 3.54 mmol) in THF was added a solution of
toluene azeotroped ester 23, activated Zn (2.31g, 35.4 mmol) in THF and TMSC1

(0.0432 mL, 0.177 mmol) at rt. After stirring at reflux for 45 min, the reaction
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mixture was quenched with sat.NH4Claq at 0 °C and filtered with EtOAc through a
plug of celite. The filtrate was extracted with EtOAc (100 mLXx 2) and the combined
organic layer washed with brine (100 mL), dried over Na:SOs , filtered and

evaporated. The residue was purified by flash column chromatography

(hexane/EtOAc) to afford alcohol 44a (814 mg, 1.05 mmol) as a colorless oil and

alcohol 44B (1.62 g, 2.09 mmol) as a colorless oil.

[a]% -12.7 (¢ 0.48, CHCly); 'H NMR (400 MHz, CDCls) § 7.37-7.16 (10H, m), 4.40
(1H, d, J= 4.6 Hz), 4.39 (1H, d, J=10.7 Hz), 4.33 (1H, d, J= 10.7 Hz), 3.81 (1H, dd,
J=28.5,6.1 Hz), 3.38 (1H, d, J=10.9 Hz), 3.09 (1H, dd, J= 14.0, 6.1 Hz), 3.00 (1H, dd,
J=14.0, 8.5 Hz), 2.94 (1H, d, J=10.9 Hz), 1.82-1.70 (1H, m), 1.45 (9H, s), 1.42-1.26
(1H, m), 1.23 (3H, s), 1.18-1.05 (1H, m), 1.12 (3H, s), 0.82 (3H, dd, J= 7.5, 7.5 Hz),
0.80 (3H, d, /= 6.7 Hz) ; 3C NMR (100 MHz, CDCls) § 175.8, 168.7, 138.2, 137.7,
129.6, 129.6, 128.6, 128.6, 128.5, 128.5, 128.3, 128.3, 127.9, 126.3, 81.6, 78.6, 76.9,
76.8, 72.0, 45.7, 37.8, 36.5, 28.1, 28.1, 28.1, 24.6, 22.5, 22.4, 15.2, 11.6 ; IR (ATR) Vinax
3566, 3030, 2970, 2934, 2878, 1732, 1604, 1496, 1455, 1392, 1368, 1289, 1250, 1221,
1126, 1060, 1029, 846, 802, 743, 698, 600, 525 cm''; HRMS (ESI) [M+H]* calculated
for Cs0HasOs: 499.30542, found: 499.30550
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[(18,29-1- tert-butoxycarbonyl-2-methyl-butyl]
(38, 4R)-4-benzyloxy-3-hydroxy-2,2-dimethyl-5-phenyl-pentanoate

[]% +9.1 (¢ 0.38, CHCly); 'H NMR (400 MHz, CDCls) § 7.40-7.13 (10H, m), 4.70
(1H, d, J=4.0 Hz), 4.35 (2H, s), 3.91 (1H, dd, J= 7.5, 5.7 Hz), 3.71 (1H, ddd, J= 7.5,
6.8, 3.1 Hz), 3.69 (1H, d, J= 5.7 Hz), 3.24 (1H, dd, J= 14.0, 3.1 Hz), 2.96 (1H, dd, J=
14.0, 6.8 Hz), 1.93-1.80 (1H, m), 1.46 (9H, s), 1.45-1.31 (1H, m), 1.26 (3H, s), 1.25—
1.10 (1H, m), 1.24 (3H, s), 0.86 (3H, dd, J/= 7.2, 7.2 Hz), 0.85 (3H, d, J= 6.7 Hz) ; 13C
NMR (100 MHz, CDCls) § 176.1, 170.1, 139.1, 137.9, 130.1, 130.1, 128.3, 128.3,
128.2, 128.2, 128.1, 128.1, 127.5, 126.0, 82.7, 80.8, 76.2, 75.8, 71.9, 47.5, 37.4, 36.6,
28.0, 28.0, 28.0, 24.4, 22.4, 19.8, 15.5, 11.7 ; IR (ATR) vimax 3475, 3030, 2975, 2935,
2878, 1726, 1604, 1496, 1455, 1392, 1368, 1293, 1249, 1158, 1124, 1086, 1069, 945,
914, 898, 845, 748, 698, 634, 595, 521, 471 cm'; HRMS (ESI) [M+H]* calculated for
C30H4306: 499.30542, found: 499.30565

[(18,29-1- tert-butoxycarbonyl-2-methyl-butyl]
(4R)-4-benzyloxy-2,2-dimethyl-3-oxo-5-phenyl-pentanoate

To a solution of 44a and 44 8 (2.52 g, 5.06 mmol) in CH2Cl: was added DMP (2.57 g,

6.07 mmol) at rt. After stirring at this temperature for 2h, to the reaction mixture
was added Et20 (100 mL) and the mixture was quenched with sat.NaHCO3 (50 mL)
and sat.Na2S203 (50 mL). The aqueous layer was extracted with CHCls (300 mLx1).
The organic layer was washed with brine(100 mLX1), dried over NasSQs, filtered,

and evaporated. The residue was purified by flash column chromatography
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(n-hexane/EtOAc) to afford ketone 22 (2.48 g, 5.03 mmol) as a colorless oil.

[]% +6.2 (¢ 0.54, CHCly); 'H NMR (400 MHz, CDCls) § 7.32-7.14 (10H, m), 4.44
(1H, d, J= 3.8 Hz), 4.44 (1H, dd, J=7.1, 4.1 Hz), 4.42 (1H, d, J= 10.8 Hz), 4.28 (1H,
d, J=10.8 Hz), 3.23 (1H, dd, J= 14.1, 4.1 Hz), 3.02 (1H, dd, /= 14.1, 7.1 Hz), 1.66—
1.56 (1H, m), 1.42 (9H, s), 1.36-1.23 (1H, m), 1.35 (3H, s), 1.23 (3H, s), 1.14-0.99 (1H,
m), 0.79 (3H, dd, /= 7.5, 7.5 Hz), 0.76 (3H, d, J = 6.5 Hz); 13C NMR (100 MHz,
CDCls) 6 208.7, 172.8, 168.2, 137.7, 137.5, 130.0, 130.0, 128.3, 128.3, 128.2, 128.2,
127.6, 127.5, 127.5, 126.5, 84.2, 81.9, 76.9, 72.6, 53.5, 37.8, 36.7, 28.0, 28.0, 28.0,
24.8,22.8, 21.1, 14.8, 11.6; IR (ATR) vmax 3032, 2973, 2936, 2877, 1716, 1604, 1497,
1455, 1387, 1368, 1252, 1224, 1137, 1029, 1012, 845, 803, 736, 697, 646, 611, 471
cm’; HRMS (ESI) [M+NH.4]* calculated for C30H44NOs: 514.31631, found: 514.31584

[(15,29-1-[(1R, 29)-2-(tert-butoxycarbonylamino)-1-methyl-3-oxo-3-(2-trimethylsilyl
ethoxymethoxy)propoxylcarbonyl-2-methyl-butyl]
(4R)-4-benzyloxy-2,2-dimethyl-3-oxo-5-phenyl-pentanoate

To a solution of ester 22 (1.20 g, 2.42 mmol) in CH:2Cl: was added TFA (4.5 mL) over
5 min at 0 °C. After stirring at room temperature for 2 h, the mixture was
evaporated. The residue was diluted to 30 mL with AcOEt and the organic layer
was washed with water (10 mL), dried over Na2SOs, filtered, and concentrated
under reduced pressure. The resultant mixture was used for the next step without
further purification. To a solution of the resultant carboxylic acid 49 in CH2Clz were
added MNBA (915 mg, 1.97 mmol), DMAP (59.1 mg, 2.66 mmol) and EtsN (1.01 mL,
7.25 mmol). The reaction mixture was stirred at 0 °C for 10 min. Then, the mixture

was added dropwise a solution of alcohol 50 (1.10 g, 1.97 mmol) in CH:Cl: and
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stirred for 18 h at room temperature. After the reaction was completed, the reaction
mixture was quenched with brine and the aqueous layer was extracted with CHCl3
(200 mL). The organic layer was washed with brine, dried over Na2SO4, and
concentrated under reduced pressure. The residue was purified by flash
chromatography (hexane/ EtOAc) to afford ester 51 (1.51 g, 1.97 mmol) as a

colorless oil.

[a]¥ +31.2 (c 1.6, CHCl); 1H NMR (400 MHz, CDCly) § 7.33-7.17 (10H, m), 5.43
(1H, dd, J= 6.7, 2.3 Hz, 1H), 5.42 (1H, d, J= 5.6 Hz), 5.18 (1H, d, J= 9.3 Hz), 5.15
(1H, d, J=5.6 Hz), 4.45 (1H, dd, J=9.3, 2.3 Hz), 4.37 (1H, d, J= 11.3 Hz), 4.35 (1H,
dd, J=6.9, 4.1 Hz), 4.29 (1H, d, J=11.3 Hz), 4.23 (1H, d, J=5.1 Hz), 3.72 (1H, dt,
J=9.2,8.2Hz), 3.66 (1H, dt, J= 9.2, 8.2 Hz), 3.24 (1H, dd, J= 13.6, 4.1 Hz), 3.02
(1H, dd, J=13.6, 6.9 Hz), 1.55-1.49 (1H, m), 1.46 (9H, s), 1.25 (3H, dt, J= 6.7 Hz),
1.00-0.88 (1H, m), 0.94 (8H, t, /= 8.2 Hz), 0.75 (3H, dd, J= 7.4, 7.4 Hz), 0.75 (3H, d,
J="17.4Hz),0.68 (3H, d, J= 7.4 Hz), 0.02 (9H, s); 13C NMR (100 MHz, CDCI3) § 207.5,
172.6, 169.4, 168.1, 155.8, 137.6, 137.3, 130.0, 130.0, 128.3, 128.3, 128.3, 128.3,
127.7, 127.6, 127.6, 126.6, 90.6, 84.2, 80.3, 77.2, 72.8, 71.6, 68.3, 57.1, 53.2, 37.7,
36.2, 28.3, 28.3, 28.3, 24.7, 22.6, 20.9, 18.0, 16.9, 14.5, 11.4, -1.42, -1.42, -1.42 ; IR
(ATR) vinax 3451, 2967, 1717, 1497, 1248, 1149, 835, 751, 697, 460 cm™'; HRMS (ESI)
[M+H]* calculated for C41H62NO118Si: 772.40866, found: 772.40861

BocHN,, BnO
(R)
O O

[(18,29-1-[(1R, 29)-2-(tert-butoxycarbonylamino)-1-methyl-3-oxo-3-(2-trimethylsilyl
ethoxymethoxy)propoxylcarbonyl-2-methyl-butyl]
(4R)-4-1(29-2-benzyloxypropanoylloxy-2,2-dimethyl-3-oxo-5-phenyl-pentanoate

To a solution of compound 51 (893 mg, 1.17 mmol) in AcOEt was added Pd(OH)
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(0.081 mg) at room temperature. The suspension was stirred at this temperature
under H2 atmosphere (1 atm) for 3 h. After the reaction was completed, the mixture
was filtered through a plug of celite with AcOEt. The filtrate was concentrated in
vacuo to afford 48 as a pale yellow oil. The product was used for the next step
without further purification. To a solution of carboxylic acid 21 (2.09 g, 11.6 mmol)
in CH2Cl: were added oxalyl chloride (2.02 mL, 23.2 mmol) and a catalytic amount
of DMF (0.008 mg, 0.116 mmol) at 0 °C. After stirring at room temperature for 1.5 h,
the solvent was concentrated under reduced pressure and the crude product 55 was
azeotroped with toluene and dissolved in CH2Clz2. To the solution of the residue in
CH:Cl: was added pyridine (1.87 mL, 23.2 mmol) immediately at room temperature.
After stirring at this temperature for 1 min, to the mixture was added a solution of
resultant alcohol 48 in CH2Cl2 and the mixture was stirred at room temperature for
20 min. The reaction was quenched with brine, and the aqueous layer was extracted
with AcOEt (100 mL X 1). The organic layer was washed with brine (50 mL X 3),
dried over Na2SQys, filtered and concentrated in vacuo. The residue was purified by
flash column chromatography (hexane/AcOEt ) to afford 52 (836 mg, 0.989 mmol) as

a colorless oil

[ +8.2 (¢ 1.35, CHCls); 'H NMR (400 MHz, CDCls) § 7.37-7.16 (10H, m), 5.80
(1H, dd, J= 9.3, 3.8 Hz), 5.49 (1H, dq, J= 6.0, 2.5 Hz), 5.43 (1H, d, /= 6.0 Hz), 5.23
(1H, d, J=9.4 Hz), 5.19 (1H, d, J= 6.0 Hz), 4.75 (1H, d, J= 4.6 Hz), 4.57 (1H, d, J=
11.3 Hz), 4.49 (1H, dd, J= 9.4, 2.5 Hz), 4.31 (1H, d, J=11.3 Hz), 3.96 (1H, q, J= 6.7
Hz), 3.72 (1H, dt, J= 8.3, 8.3 Hz), 3.68 (1H, dt, J= 8.3, 8.3 Hz), 3.40 (1H, dd, J=14.3,
3.8 Hz), 2.95 (1H, dd, J= 14.3, 9.3 Hz), 1.91-1.80 (1H, m), 1.51-1.37 (1H, m), 1.48
(3H, s), 1.46 (9H, s), 1.39 (3H, s), 1.30 (3H, d, /= 6.0 Hz), 1.30-1.19 (1H, m), 1.18
(38H, d, J=6.7 Hz), 0.98-0.89 (2H, m), 0.91 (3H, d, J= 6.9 Hz), 0.90 (3H, dd, J= 7.6,
7.6 Hz), 0.02 (9H, s); 13C NMR (100 MHz, CDCls) § 203.9, 172.3, 172.1, 169.4, 167.9,
155.9, 137.6, 135.9, 129.5, 129.5, 128.5, 128.5, 128.4, 128.4, 127.9, 127.9, 127.8,
127.1, 90.7, 80.4, 77.2, 76.3, 73.8, 72.0, 68.3, 57.2, 55.7, 54.0, 37.2, 36.5, 28.3, 28.3,
28.3, 24.6, 22.3, 22.3, 18.4, 18.0, 16.9, 15.2, 11.5, -1.4, -1.4, -1.4; IR (ATR) Vinax 3449,
2967, 1748, 1712, 1498, 1456, 1368, 1248, 1128, 1080, 1062, 975, 916, 858, 835, 739,
698, 611, 460 cm'; HRMS (ESD) [M+H]* calculated for Cs4HesNO13Si: 844.42979,
found: 844.42975
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(28, 3R)-2-(tert-butoxycarbonylamino)-3-[(2S, 39)-2-[(4R)4-[(29)-2-hydroxypropanoy
lloxy-2,2-dimethyl-3-oxo-5-phenyl-pentanoylloxy-3-methyl-pentanoylloxy-butanoic

acid

To a solution of ester 52 (836 mg, 1.08 mmol) in MeOH was added Pd/C (1.25 g) at
room temperature. The suspension was stirred at room temperature under H:
atmosphere (1 atm) for 16 h. After the reaction was completed, the mixture was
filtered through a plug of celite with AcOEt under N2 atmosphere. The filtrate was

concentrated in vacuo to afford 6 (545 mg, 0.874 mmol) as a colorless gum.

[]3 +43.9 (¢ 0.10, CHCls); 'H NMR (400 MHz, CDCls) § 7.34-7.16 (3H, m), 7.07
(2H, dd, J= 8.0, 2.0 Hz), 5.78 (1H, dd, J= 6.0, 6.0 Hz), 5.61 (1H, dq, /= 6.0, 1.5 Hz),
5.24 (1H, d, J=9.0 Hz), 4.91 (1H, d, J= 4.0 Hz), 4.48 (1H, dd, J= 9.0, 1.5 Hz), 4.25
(1H, q, J= 7.2 Hz), 3.34 (1H, dd, J= 14.0, 6.0 Hz), 3.27 (1H, dd, J = 14.0, 6.0 Hz),
2.00-1.86 (1H, m), 1.46 (9H, s), 1.41-1.27 (1H, m), 1.30 (3H, d, /= 7.2 Hz), 1.30 (3H,
d, J=7.2 Hz), 1.30 (3H, s), 1.26-1.14 (1H, m), 1.04 (3H, s), 0.91 (3H, d, J= 6.7 Hz),
0.87 (3H, dd, J = 7.7, 7.7 Hz); 13C NMR (100 MHz, CDCls) § 203.6, 174.7, 172.1,
171.9, 168.1, 155.9, 135.2, 130.1, 130.1, 128.4, 128.4, 127.3, 80.4, 79.1, 76.0, 72.0,
66.5, 56.6, 54.1, 37.0, 36.9, 28.3, 28.3, 28.3, 24.3, 22.9, 20.2, 19.7, 17.1, 15.4, 11.5; IR
(ATR) vinax 3449, 2967, 1748, 1718, 1498, 1456, 1368, 1248, 1128, 1080, 1062, 975,
916, 858, 835, 739, 698, 611, 460 cm'; HRMS (ESI) [M+H]* calculated for
C31H46NO12: 624.30145
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tert-butyl
MN-[(3S,6S, 7R, 108, 15R)-15-benzyl-3,7,13,13-tetramethyl-10-[(19)-1-methylpropyll-2,
5,9,12,14-pentaoxo-1,4,8,11-tetraoxacyclopentadec-6-yllcarbamate

To a solution of MNBA (365 mg, 1.06 mmol) and DMAP (259 mg, 2.12 mmol) in THF
(218 mL)/CH:Cl: (218 mL) was added a solution of compound 6 (545 mg, 0.706
mmol) in CH2Clz (40 mL) dropwise over 6 h at 50 °C using syringe pump. After
stirring at 50 °C for 2 h, the reaction mixture was quenched with brine and
evaporated in vacuo. The aqueous layer was extracted with AcOEt (200 mL X 1).
The organic layer was washed with brine (100 mL X 1), dried over Na2SOs, filtered
and evaporated. The residue was purified by flash column chromatography
(hexane/AcOEt = 8/1) to afford desired macrolactone 4 (295 mg, 0.430 mmol) as a

colorless amorphous.

[]% +5.4 (c0.13, CHCls); 'H NMR (400 MHz, CDCls) § 7.29-7.18 (3H, m), 7.05 (2H,
dd, J=17.6,2.0 Hz), 5.74 (1H, dq, J= 6.5, 2.5 Hz), 5.65 (1H, dd, J= 5.7, 5.7 Hz), 5.36
(1H, q, J="7.0 Hz), 5.28 (1H, d, J=9.5 Hz), 4.72 (1H, d, J= 7.7 Hz), 4.55 (1H, dd, J=
9.5, 2.5 Hz), 3.34 (1H, dd, J=14.0, 5.7 Hz), 3.26 (1H, dd, J= 14.0, 5.7 Hz), 1.96-1.81
(1H, m), 1.46 (9H, s), 1.55-1.39 (1H, m), 1.41 (3H, d, /= 7.0 Hz), 1.27 (3H, d, J=6.5
Hz), 1.27 (3H, s), 1.23-1.07 (1H, m), 1.00 (3H, s), 0.86 (3H, d, /= 6.7 Hz), 0.84 (3H,
dd, J=17.7, 7.7 Hz); 13C NMR (100 MHz, CDCls) § 203.1, 171.8, 168.5, 168.4, 168.3,
156.0, 135.1, 130.0, 130.0, 128.4, 128.4, 127.2, 80.4, 78.8, 76.0, 71.5, 69.4, 57.3, 54.4,
36.8, 36.2, 28.3, 28.3, 28.3, 24.6, 22.4, 20.5, 17.5, 16.3, 14.3, 10.5; IR (ATR) vinax 3396,
2977, 2938, 1754, 1714, 1498, 1455, 1367, 1316, 1248, 1162, 1060, 906, 866, 749, 701,
666, 604, 460 cm~!; HRMS (ESI) [M+H]* calculated for CsiH4NO1:: 606.29089,
found: 606.29141
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2-benzyloxy-N-[(3S, 68, 7R, 108, 15R)-15-benzyl-3,7,13,13-tetramethyl-10-[(1S)-1-met
hylpropyll-2,5,9,12,14-pentaoxo-1,4,8,11-tetraoxacyclopentadec-6-yll-3-formamido-

benzamide

To a solution of macrolactone 4 (271 mg, 0.447 mmol) in dichloromethane (17 mL)
was added TFA (3 mL) at room temperature. After stirring at this temperature for 3
h, the reaction mixture was evaporated under reduced pressure and the residue was
dissolved in toluene. To the mixture was added 4 N hydrogen chloride in dioxane
solution (0.338 mL, 1.34 mmol, 4 mol/L) and stirred at this temperature for 1 min.
The solution was evaporated in vacuo and azeotroped with toluene to afford amine
64 as a pale yellow gum. The obtained product was used for the next step without
further purification.To a solution of 2-benzyloxy-3-formamido-benzoic acid 12 (243
mg, 0.897 mmol) in DMF were added HATU (341 mg, 0.897 mmol) and DIPEA
(0.305 mL, 1.79 mmol) at room temperature. After stirring for 1 min, to the mixture
was added a solution of resultant amine 64 in DMF at room temperature and
stirred for 4h. The reaction mixture was quenched with brine, and the aqueous
layer was extracted with EtOAc (100 mLx2). The combined organic layer was
washed with brine (50 mLx4), dried over Na:SOu, filtered and evaporared. The
residue was purified by flash column chromatography (hexane/EtOAc) to afford

amide 65 (323 mg, 0.425 mmol) as a colorless amorphous.

Rf = 0.34 (10% ethyl acetate in hexanes).mp 85-88 °C. [al} -13.3 (c 0.23, CHCI3).
1H NMR (400 MHz, CDCI3): § 8.44 (1H, dd, J = 8.3, 1.6 Hz), 8.16 (1H, d, J = 9.1 Hz),
8.10 (1H, d, J=1.6 Hz), 7.77 (1H, dd, J = 8.2, 1.6 Hz), 7.46—7.19 (10H, m), 7.09—7.03
(2H, m), 5.88 (1H, dq, J = 6.6, 2.4 Hz), 5.68 (1H, dd, J = 5.9, 5.9 Hy), 5.43 (1H, q, J =
7.0 Hz), 5.37 (1H, dd, J = 12.0 Hz), 5.26 (1H, dd, J = 9.3, 2.4 Hz), 4.86 (1H, d, J = 12.0
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Hz), 4.67 (1H, d, J = 7.7 Hz), 3.35 (1H, dd, J = 14.5, 5.9 Hz), 3.27 (1H, dd, J = 14.5,
5.9 Hz), 1.90-1.76 (1H, m), 1.44 (3H, d, J = 6.6 Hz), 1.44-1.34 (1H, m), 1.30 (3H, s),
1.29 (3H, d, J = 7.0 Hz), 1.10-1.00 (1H, m), 1.05 (3H, s), 0.79 (3H, dd, J = 7.7, 7.7 Hz),
0.77 (3H, d, J = 6.7 Hz). 13C NMR (100 MHz, CDCI3): § 203.0, 171.9, 168.5, 168.4,
168.1, 165.6, 158.4, 146.2, 135.5, 135.1, 131.5, 130.0, 130.0, 129.4, 129.2, 129.2,
129.0, 129.0, 128.5, 128.5, 127.3, 126.5, 126.1, 125.4, 124.7, 78.9, 78.7, 76.1, 71.7,
69.6, 56.0, 54.4, 36.8, 36.2, 24.5, 22.4, 20.6, 17.5, 16.7, 14.2, 10.6. IR (ATR): Vinax 3375,
2969, 1752, 1667, 1583, 1514, 1185, 760, 700, 485 cm—1. HRMS (ESD [M+H]+
calculated for C41H47N2012: 759.31235, found: 759.31221

Prunustatin A (1)

To a solution of amide 65 (323 mg, 0.427 mmol) in AcOEt was added Pd/C (65 mg) at
room temperature. The suspension was stirred at room temperature for 3 h under
H: atmosphere (1 atm). After the reaction was completed, the mixture was filtered
with EtOAc through a plug of celite and concentrated in vacuo. The crude residue
was purified by recrystallization with CHCl3/n-hexane to afford prunustatin A (1)

(226 mg, 0.338 mmol) as a colorless powder.

mp 103-105°C (Zit. 1 103-106°C). [a]® +35.2 (¢ 0.21, CHCls). 'H NMR (400 MHz,
CDCls): §12.86-12.24 (1H, br), 8.56 (1H, dd, J= 8.0, 1.0 Hz), 8.50 (1H, d, J= 2.0 Hz),
7.90-7.84 (1H, br), 7.37 (1H, dd, J= 8.0, 1.5 Hz), 7.31-7.18 (3H, m), 7.10 (1H, d, J=
9.0 Hz), 7.05 (2H, dd, J= 8.0, 2.0 Hz), 6.95 (1H, dd, /= 8.0, 8.0 Hz), 5.85 (1H, dq, J=
7.0, 2.0 Hz), 5.68 (1H, dd, /= 6.0, 6.0 Hz), 5.41 (1H, q, J= 7.0 Hz), 5.13 (1H, dd, J=
9.0, 2.0 Hz), 4.80 (1H, d, J= 8.0 Hz), 3.34 (1H, dd, J= 14.0, 6.0 Hz), 3.24 (1H, dd, J=
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14.0, 6.0 Hz), 2.00-1.87 (1H, m), 1.52-1.40 (1H, m), 1.44 (3H, d, J= 7.7 Hz), 1.30 (3H,
d, J=7.0 Hz), 1.29 (3H, s), 1.27-1.08 (1H, m), 1.05 (3H, s), 0.87 (3H, d, J= 7.0 H2),
0.86 (3H, dd, J = 7.0, 7.0 Hz). 13C NMR (100 MHz, CDCly): § 202.9, 172.1, 170.3,
168.4, 168.3, 167.7, 158.9, 150.6, 135.0, 129.9, 129.9, 128.5, 128.5, 127.4, 127.3,
124.8, 120.4, 119.0, 112.8, 78.6, 76.1, 71.3, 69.9, 55.6, 54.4, 36.9, 36.2, 24.6, 22.2,
20.7, 17.5, 16.7, 14.4, 10.5. IR (ATR): vimax 3364, 2969, 2938, 1750, 1716, 1683, 1645,
1611, 1531, 1482, 1455, 1429, 1366, 1315, 1253, 1184, 1132, 1017, 955, 929, 868, 839,
747, 701, 667, 622, 572, 477, 445, 414 cm~'. HRMS (ESD [M+HI* calculated for
C34H41N2012: 669.26540, found: 669.26499

NHCHO
OH
O
H
N, O
! (@)
O
0 0
0 z
O g
\\\‘ O (_)H

SW-163A

To a solution of prunustatin A (1) (5 mg, 0.00748 mmol) in methanol was added
NaBH4 (1 mg, 0.0150 mmol) at 0 °C. After stirring at this temperature for 10 min,
the reaction mixture was quenched with brine at this temperature. The aqueous
layer was extracted with EtOAcx2 and the combined organic layer was washed
with brine, dried over Na2SOys, filtered, and evaporated in vacuo. The residue was
purified by flash column chromatography (n-Hexane/EtOAc) to afford SW-163A (2)
(2.9 mg, 0.0043) as a colorless amorphous.

Rf = 0.34 (10% ethyl acetate in hexanes).mp 128-130 °C. [a]% +48.5 (c 1.0, CHCI3).
1H NMR (400 MHz, DMSO): § 12.80 (1H, s), 9.83 (1H, s), 9.24 (1H, d, J = 9.0 Hz),
8.33 (1H, dd, J = 1.8 Hz), 8.24 (1H, dd, J = 7.6, 1.3 Hz), 7.95 (1H, dd, J = 7.6, 1.3 Hz),
7.28 (2H, dd, J = 7.3, 7.3 Hz), 7.22 (2H, d, J = 7.3 Hz), 6.94 (1H, dd, J = 7.6, 7.6 Hz),
5.57 (1H, dq, J = 6.4, 3.4 Hz), 5.35 (1H, dd, J = 10.4, 4.3 Hz), 5.26 (1H, q, J = 7.0 Hz),
5.22 (1H, dd, J = 9.2, 3.4 Hz), 4.68 (1H, d, J = 8.2 Hz), 4.48 (1H, d, J = 10.4 Hz), 3.34
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(1H, d, J = 10.4 Hz), 3.05 (1H, dd, J = 13.7, 10.4 Hz), 2.96 (1H, dd, J = 13.7, 4.3 Hz),
1.92-1.79 (1H, m), 1.55-1.42 (1H, m), 1.32 (3H, s), 1.26 (3H, s), 1.21-1.11 (1H, m),
1.17 (3H, d, J = 7.3 Hz), 0.94 (3H, d, J = 7.0 Hz), 0.86 (3H, d, J = 6.4 Hz), 0.85 (3H,
dd, J = 7.6, 7.6 Hz). 13C NMR (100 MHz, DMSO): § 174.8, 170.1, 168.8, 167.9, 167.2,
160.3, 150.5, 137.6, 129.1, 129.1, 128.1, 128.1, 126.8, 126.3, 124.9, 123.4, 118.1,
114.2, 77.5, 74.2, 72.0, 70.4, 68.8, 55.0, 45.3, 38.5, 35.5, 26.0, 24.2, 22.0, 17.1, 15.5,
14.0, 10.2. 1H NMR (400 MHz, CDCI13): § 12.59 (1H, s), 8.56 (1H, dd, J = 7.9, 1.2 Hz),
8.50 (1H, d, J =1.7 Hz), 7.90 (1H, s), 7.42-7.24 (3H, m), 7.20 (1H, d, J =9.3 Hz), 7.19
(2H, d, J = 8.9 Hz), 6.95 (1H, dd, J = 8.2, 8.2 Hz), 5.73 (1H, dq, J = 7.0, 2.5 Hz), 5.48
(1H, q, J = 7.0 Hz), 5.46 (1H, dd, J = 10.0, 6.5 Hz), 5.09 (1H, dd, J = 9.3, 2.5 Hz), 4.69
(1H, d, J = 8.2 Hz), 3.60 (1H, d, J = 12.3 Hz), 3.19 (1H, d, J = 12.3 Hz), 3.16 (1H, dd,
J =14.0, 10.0 Hz), 2.93 (1H, dd, J = 14.0, 6.5 Hz), 2.03-1.90 (1H, m), 1.56-1.46 (1H,
m), 1.42 (3H, s), 1.33 (3H, d, J = 7.0 Hz), 1.31 (3H, s), 1.30-1.14 (1H, m), 1.02 (3H, d,
J =17.0 Hz), 0.89 (3H, d, J = 6.7 Hz), 0.89 (3H, dd, J = 7.2, 7.2 Hz). 13C NMR (100
MHz, CDCI3): § 177.0, 170.3, 169.7, 168.0, 167.9, 158.9, 150.5, 136.8, 129.2, 129.2,
128.6, 128.6, 127.4, 126.8, 124.8, 120.3, 119.0, 112.9, 79.0, 75.2, 72.1, 72.0, 69.1, 55.4,
45.3, 39.8, 36.0, 27.1, 24.7, 21.8, 17.1, 16.4, 14.3, 10.5. IR (ATR): vinax 3364, 2967,
1755, 1702, 1643, 1609, 1530, 1191, 1127, 745, 484 cm—1. HRMS (ESI) [M+H]+
calculated for C34H43N2012: 671.28105, found: 671.28096

[(1529-1-[(1R,29-2-(tert-butoxycarbonylamino)-1-methyl-3-oxo-3-(2-trimethylsilyl
ethoxymethoxy)propoxylcarbonyl-2-methyl-butyll (4 B)-4-[(2.9-2-benzyloxy-3-methyl
-butanoylloxy-2,2-dimethyl-3-oxo-5-phenyl-pentanoate

To a solution of compound 51 (3.21 g, 4.16 mmol) in AcOEt (42 mL) was added
Pearlman’s catalyst (0.482 g). The suspension was stirred at room temperature

under Hs atmosphere (1 atm) for 5 h. After the reaction was completed, the mixture

55



was filtered through a plug of celite with AcOEt. The filtrate was concentrated in
vacuo to afford 47 as a pale yellow oil. The product was used for the next step
without further purification. To a solution of compound 73 (8.67 g, 41.7 mmol) in
CH:Cl; were added oxalyl chloride (7.05 mL, 83.3 mmol) and a catalytic amount of
DMF (0.0644 mL, 0.833 mmol) at 0 °C. After stirring at room temperature for 2 h,
the solvent was concentrated under reduced pressure and the crude product 74 was
azeotroped with toluene and dissolved in CH2Clz. To the solution of the residue in
CH:Cl: was added pyridine (6.74 mL, 83.3 mmol) immediately at room temperature.
After stirring at this temperature for 1 min, to the mixture was added a solution of
resultant alcohol 14 in CH:2Clz and the mixture was stirred at room temperature for
2.5 h. The reaction was quenched with brine, and the aqueous layer was extracted
with AcOEt (300 mL X 1). The organic layer was washed with brine (50 mL X 3),
dried over Na2SOy, filtered and concentrated in vacuo. The residue was purified by
flash column chromatography (hexane/AcOEt = 9/1) to afford 75 (3.02 g, 3.46 mmol)
as a colorless oil; Re= 0.64 (hexane/AcOEt = 4/1)

[a]% —3.0 (¢ 1.1, CHCly); 'H NMR (600 MHz, CDCls) §7.40-7.15 (10H, m), 5.75 (1H,
dd, J=9.7, 3.6 Hz), 5.50 (1H, dq, J= 6.5, 2.6 Hz), 5.44 (1H, d, J= 6.0 Hz), 5.22 (1H, d,
J=9.2Hz),5.19 (1H, d, J=6.0 Hz), 4.78 (1H, d, J= 4.6 Hz), 4.56 (1H, d, J=11.7 Hz),
4.49 (1H, dd, J=9.2, 2.6 Hz), 4.23 (1H, d, J=11.7 Hz), 3.70 (1H, dt, J=17.9, 8.0 Hz),
3.70 (1H, dt, J=17.9, 8.0 Hz), 3.66 (1H, d, J= 4.6 Hz), 3.36 (1H, dd, J= 14.9, 3.6 Hz),
2.90 (1H, dd, J=14.9, 9.7 Hz), 1.94-1.80 (2H, m), 1.57 (3H, s), 1.46 (9H, s), 1.43 (3H,
s), 1.50-1.36 (1H, m), 1.30 (3H, d, /= 6.5 Hz), 1.30-1.18 (1H, m), 1.00-0.87 (8H, m),
0.83 (3H, d, J= 7.0 Hz), 0.67 (3H, d, J= 7.0 Hz), 0.02 (9H, s); 3C NMR (150 MHz,
CDCls) §204.2 (C3), 172.3, 171.6, 169.4, 167.9, and 155.9 (C1, C1’, C1”, and C3”,
NH(O)CO(CH3)s), 137.8 (Ar), 136.1 (Ar), 129.3 (Ar), 129.3 (Ar), 128.6 (Ar), 128.6 (Ar),
128.2 (Ar), 128.2 (Ar), 127.9 (Ar), 1279 (Ar), 127.6 (Ar), 127.0 (Ar), 90.7
(CH,OCH:CH2SiMes), 82.6 (C2”), 80.3 (NH(O)COC(CHs)s), 76.0 (C2), 72.3
(OCH:Ph), 72.0 (C1”), 68.3 (CH:OCH2CH2SiMes), 57.1 (C2”), 54.3 (C2), 37.1 (C5),
36.5 (C3”), 31.5 (C3), 28.3 (NH(O)COC(CHz3)3)), 28.3 (NH(O)COC(CH3)s), 28.3
(NH(O)COC(CHa)s), 24.6 (C4”), 22.5 (CH3-C2), 22.5 (CH3-C2), 19.0 (C4), 18.0 (C3),
17.0 (CHs-C17), 16.9 (CHs-C3), 15.2 (CH3-C3”), 11.5 (C5”), -1.4 (CH2Si(CHs)3), -1.4
(CH2Si(CHs)3), -1.4 (CH2Si(CHs)3), -1.4 (CH2Si(CHs)s).; IR (ATR) vimax 3443, 2966,
1718, 1498, 1248, 1129, 835, 737, 697, 463 cm~; HRMS (ESI) [M+H]* calculated for
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C46H70NO13S1: 872.46109, found: 872.46245

(2S5,3R)-3-1(25,39-2-[(4R)-4-[(2.9-2-benzyloxy-3-methyl-butanoylloxy-2,2-dimethyl-
3-oxo0-5-phenyl-pentanoylloxy-3-methyl-pentanoylloxy-2-(tert-butoxycarbonylamino

)butanoic acid

Compound 75 (1.30 g, 1.49 mmol) was stirred at 60 °C in neat acetic acid (1.71 mL,
29.8 mmol) for 13 h. After the reaction was completed, the mixture was
concentrated in vacuo and azeotroped with toluene. The residue was purified by
flash column chromatography (hexane/AcOEt = 4/1 to 0/1) to afford 76 (1.03 g, 1.39
mmol) as a colorless amorphous; Rr = 0.80 (CHCIs/MeOH = 9/1); mp 124-127 °C;
[a]3 —6.8 (¢ 1.1, CHCls); H NMR (600 MHz, CDCls) §7.39-7.13 (10H, m), 5.83 (1H,
dd, J=9.7, 3.3 Hz), 5.55 (1H, dq, J= 6.2, 3.3 Hz), 5.29 (1H, d, J= 9.7 Hz), 4.85 (1H, d,
J=5.0Hz), 4.62 (1H, d, J=11.9 Hz), 4.49 (1H, dd, J= 9.7, 2.6 Hz), 4.22 (1H, d, J=
11.9 Hz), 3.66 (1H, d, J= 4.6 Hz), 3.34 (1H, dd, J = 14.7, 3.4 Hz), 2.91 (1H, dd, J=
14.7, 9.7 Hz), 1.99-1.87 (1H, m), 1.91-1.78 (1H, m), 1.53 (3H, s), 1.53-1.39 (1H, m),
1.46 (9H, s), 1.43 (3H, s), 1.31 (3H, d, J= 6.2 Hz), 1.31-1.17 (1H, m), 0.94 (3H, d, J=
6.9 Hz), 0.90 (3H, dd, J= 7.3, 7.3 Hz), 0.79 (3H, d, /= 6.8 Hz), 0.65 (3H, d, /= 6.8
Hz); 13C NMR (150 MHz, CDCls) §204.0 (C3”), 172.6, 171.7, 171.7, 168.0, and 156.0
(C1, C1’, C17, C17”, and NH(O)CO(CHs)3), 137.6 (Ar), 135.9 (Ar), 129.4 (Ar), 129.4
(Ar), 128.6 (Ar), 128.6 (Ar), 128.3 (Ar), 128.3 (Ar), 128.0 (Ar), 128.0 (Ar), 127.7 (A1),
127.1 (Ar), 82.4 (C2), 80.4 (NH(O)COC(CH3)s), 77.7 (C27), 75.8 (C2), 72.3 (OCH:Ph),
72.0 (C3), 56.9 (C4”), 54.5 (C2”), 37.1 (C5"), 36.6 (C3), 31.4 (C3”), 28.3
(NH(O)COC(CH3)s), 28.3 (NH(O)COC(CHs)3), 28.3 (NH(O)COC(CH3)s), 24.6 (C4),
22.5 (CHs-C2”), 22.5 (CH5-C2”), 18.9 (C4™), 17.0 (CHs-C3™), 16.7 (CHs-C3), 15.2
(CH5-C3), 11.5 (C5).; IR (ATR) vinax 3785, 3457, 2974, 1746, 1519, 1266, 1127, 739,
696, 464 cm~!; HRMS (ESI) [M+H]* calculated for C1s0HsNO12: 742.37970, found:
742.38090
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(28,3 B)-2-(tert-butoxycarbonylamino)-3-[(2.5,3.9-2-[(4 B)-4-[(29-2-hydroxy-3-methyl
-butanoyl]oxy-2,2-dimethyl-3-oxo-5-phenyl-pentanoylloxy-3-methyl-pentanoylloxy-

butanoic acid

To a solution of carboxylic acid 76 (1.03 g, 1.39 mmol) in AcOEt (14 mL) was added
Pearlman’s catalyst (0.206 g) at room temperature. The suspension was stirred at
room temperature under Hs atmosphere (1 atm) for 16 h. After the reaction was
completed, the mixture was filtered through a plug of celite with AcOEt. The filtrate
was concentrated in vacuo to afford 68 (0.891 g, 1.37 mmol) as a colorless

amorphous.; Rf = 0.42 (CHCls/MeOH = 9/1); mp 43—46 °C;

[a]¥ +35.3 (¢0.95, CHCls) '"H NMR (600 MHz, CDCls) §7.31-7.10 (5H, m), 5.82 (1H,
dd, J=6.4, 5.2 Hz), 5.58 (1H, dq, J= 6.4, 1.9 Hz), 5.31 (1H, d, J= 9.6 Hz), 4.86 (1H, d,
J=3.6 Hz), 4.49 (1H, dd, J= 9.6, 1.9 Hz), 4.04 (1H, d, /= 2.8 Hz), 3.30 (1H, dd, J=
14.1, 5.2 Hz), 3.14 (1H, dd, J= 14.1, 6.4 Hz), 2.00-1.88 (2H, m), 1.46 (9H, s), 1.45—
1.32 (1H, m), 1.30 (3H, d, /= 6.4 Hz), 1.30 (3H, s), 1.28-1.16 (1H, m), 1.22 (3H, s),
0.98 (3H, d, J= 6.7 Hz), 0.91 (3H, d, J= 6.4 Hz), 0.88 (3H, dd, J= 7.9, 7.9 Hz), 0.69
(3H, d, J= 6.7 Hz); 3C NMR (150 MHz, CDCls) §203.6 (C3”), 174.3 , 172.2, 168.1,
168.1, and 155.9 (C1, C1’, C1”, C1”, and NH(O)CO(CH3)3), 135.3 (Ar), 129.9 (Ar),
129.9 (Ar), 128.5 (Ar), 128.5 (Ar), 127.2 (Ar), 80.3 (NH(O)COC(CHs)s), 78.6 (C4”),
76.2 (C2), 74.7 (C2”), 72.1 (C3), 56.7 (C2), 54.2 (C2”), 37.5 (C5”), 36.8 (C3™), 31.3
(C3), 28.3 (NH(O)COC(CHs3)3), 28.3 (NH(O)COC(CH3)3), 28.3 (NH(O)COC(CHs)s),
24.3 (C4), 22.7 (CH3-C2), 20.5 (CH3-C2"), 19.3 (C4”), 17.1 (CH35-C3), 15.6 (CH5-C3),
15.4 (CH3-C3), 11.5 (C5).; IR (ATR) vinax 3448, 2969, 1716, 1498, 1133, 1060, 699,
462 cm™; HRMS (ESID [M+H]* calculated for CssHsoNOis: 652.33275, found:
652.33309
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N-[(35,6S5,7R,108,15R)-15-benzyl-3-isopropyl-7,13,13-trimethyl-10-[(1.9-1-methylpr
opyll-2,5,9,12,14-pentaoxo-1,4,8,11-tetraoxacyclopentadec-6-yllcarbamate (8)

To a solution of MNBA (0.184 g, 0.534 mmol) and DMAP (0.131 g, 1.07 mmol) in
CH:Cl: (214 mL) was added a solution of compound 68 (0.232 g, 0.356 mmol) in
CH2Cl: (60 mL) dropwise over 6 h at room temperature using syringe pump. After
stirring at room temperature for 2 h, the reaction mixture was quenched with brine
and evaporated in vacuo. The aqueous layer was extracted with AcOEt (100 mL X 1).
The organic layer was washed with brine (50 mL X 1), dried over Na2SOys, filtered
and evaporated. The residue was purified by flash column chromatography
(hexane/AcOEt = 9/1) to afford desired macrolactone 66 (0.156 g, 0.246 mmol) as a
colorless amorphous; Re= 0.61 (hexane/AcOEt = 4/1); mp 57-59 °C; [alf§ +22.4 (¢
0.84, CHCl3); 'H NMR (600 MHz, CDCls): §7.30-7.11 (5H, m), 5.77 (1H, dd, J= 6.1,
6.1 Hz), 5.71 (1H, dq, J= 6.5, 2.2 Hz), 5.32 (1H, d, J= 9.7 Hz), 5.22 (1H, d, J= 5.4
Hz), 4.66 (1H, d, J= 7.8 Hz), 4.57 (1H, dd, J= 9.7, 2.2 Hz), 3.22 (1H, dd, J= 14.2, 6.1
Hz), 3.17 (1H, dd, J=14.2, 6.1 Hz), 2.07 (1H, dtt, J= 7.8, 6.7, 6.7 Hz), 1.98-1.85 (1H,
m), 1.52-1.39 (1H, m), 1.46 (9H, s), 1.29 (3H, d, /= 6.5 Hz), 1.23 (3H, s), 1.21-1.11
(1H, m), 1.21 (3H, s), 0.92 (3H, d, J= 6.7 Hz), 0.87 (3H, d, J= 6.7 Hz), 0.85 (3H, dd, /
=17.7, 7.7 Hz), 0.79 (3H, d, J= 6.7 Hz). 13C NMR (150 MHz, CDCl3): §202.6 (C14),
171.7, 168.8, 168.3, 167.7, and 155.9, (C2, C5, C9, C12, and NH(O)CO(CHs)s), 135.2
(Ar), 1299 (Ap), 129.9 (Ar), 1285 (Ar), 1285 (Ar), 1272 (Ar), 80.4
(NH(O)COC(CHs)3), 77.2 (C15), 76.7 (C10), 76.3 (C3), 72.0 (C7), 57.1 (C6), 54.8 (C13),
37.6 (CH:Ph-C15), 36.0 (CH(CH3)(CH:CHs)-C10), 30.7 (CH(CH3):-C3), 28.3
(NH(O)COC(CHs)s), 28.3 (NH(O)COC(CHs)3), 28.3 (NH(O)COC(CHs)s), 24.6
(CH(CH3)(CH2CH3)-C10), 21.7 (CH3-C13), 21.1 (CH3-C13), 18.2 (CH(CH3)2-C3), 17.1
(CH(CH»):-C3), 16.4 (CHsC7), 14.3 (CH(CH3(CH:CHs)-C10), 10.6
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(CH(CH3)(CH2CH3)-C10).; IR (ATR): vmax 3451, 2970, 1715, 1498, 1161, 700, 465
cm~!. HRMS (ESD [M+NH4* calculated for CssHs1N2011: 651.34874, found:
651.34892

N-[(35,6S5,7R,10S,15R)-15-benzyl-3-isopropyl-7,13,13-trimethyl-10-[(1.9-1-methylpr
opyll-2,5,9,12,14-pentaoxo-1,4,8,11-tetraoxacyclopentadec-6-yl]-2-benzyloxy-3-form

amido-benzamide

To a solution of compound 66 (0.136 g, 0.215 mmol) in CH2Clz (2.1 mL) was added
TFA (0.329 mL, 4.29 mmol) at room temperature. After stirring at this temperature
for 3 h, the reaction mixture was evaporated under reduced pressure and the
residue was dissolved in toluene. To the mixture was added 4N HCI in dioxane
(0.160 mL, 0.644 mmol) and stirred at this temperature for 1 min. The solution was
evaporated in vacuo and azeotroped with toluene to afford amine intermediate as a
pale yellow oil. The obtained product was used for the next step without further
purification. To a solution of salicylic acid derivative 12 (0.0700 g, 0.257 mmol) in
DMF (2.1 mL) were added HATU (0.122 g, 0.321 mmol) and DIPEA (0.111 mL, 0.642
mmol) at room temperature. After stirring for 1 min, to the mixture was added a
solution of the resultant amine in DMF (1 mL) at room temperature and stirred for
4 h. The reaction mixture was quenched with brine, and the aqueous layer was
extracted with AcOEt (80 mL X 1). The combined organic layer was washed with
brine (30 mLX4), dried over Na2SOs, filtered and evaporared. The residue was
purified by flash column chromatography (hexane/AcOEt = 3/2) to afford 77 (0.151 g,
0.192 mmol) as a colorless amorphous; R¢= 0.54 (hexane/AcOEt = 1/1); mp 80-83 °C;

[a]3§ +2.0 (¢ 0.88, CHCI3); '"H NMR (600 MHz, CDCls): §8.44 (1H, dd, J= 7.9, 1.5
Hz), 8.25 (1H, d, J=9.2 Hz), 8.10 (1H, d, J= 1.5 Hz), 7.79 (1H, dd, J= 7.9, 1.5 Hz),
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7.48-7.12 (12H, m), 5.87 (1H, dq, J= 6.9, 2.0 Hz), 5.80 (1H, dd, /= 6.1, 6.1 Hz), 5.32
(1H, d, J=11.3 Hz), 5.30 (1H, d, J= 6.3 Hz), 5.27 (1H, dd, J= 9.0, 2.0 Hz), 4.89 (1H,
d, J=11.3 Hz), 4.57 (1H, d, J= 8.2 Hz), 3.24 (1H, dd, J=13.6, 6.1 Hz), 3.18 (1H, dd,
J=13.6, 6.1 Hz), 2.12 (1H, dtt, J = 7.2, 6.3, 6.3), 1.91-1.76 (1H, m), 1.45-1.29 (1H,
m), 1.33 (3H, d, J= 6.9 Hz), 1.26 (3H, s), 1.25 (3H, s), 1.11-0.96 (1H, m), 0.94 (3H, d,
J=6.3Hz), 0.81 (3H, d, J=6.8 Hz), 0.78 (3H, dd, J= 7.1, 7.1 Hz), 0.75 (3H, d, /= 6.3
Hz). 13C NMR (150 MHz, CDCls): §202.4 (C14), 171.9, 168.5, 168.2, 167.7, and 165.5
(C2, C5, C9, C12, and NHC(0)-C6), 165.2 (Ar), 160.8 (Ar), 158.4 (NHCHO), 146.7
(Ar), 146.2 (Ar), 135.4 (Ar), 135.1 (Ar), 131.4 (Ar), 129.9 (Ar), 129.9 (Ar), 129.3 (A1),
129.2 (Ar), 129.0 (Ar), 128.5 (Ar), 128.5 (Ar), 127.2 (Ar), 126.5 (Ar), 125.4 (Ar), 124.7
(Ar), 78.8 (OCH:Ph), 76.8 (C10), 76.7 (C15), 76.4 (C3), 72.2 (C7), 55.8 (C13), 54.8
(C6), 37.5 (CH2Ph-C15), 36.0 (CH(CHs)(CH2CH3)-C10), 30.7 (CH(CHz)2-C3), 24.5
(CH(CH3)(CH2CH3)-C10), 21.6 (CH5-C13), 21.3 (CH3-C13), 18.2 (CH(CHs)2-C3), 17.1
(CH(CH»):-C3), 16.7 (CHs-C7), 14.2 (CH(CHs)(CH:CH3)-C10), 10.6
(CH(CH3)(CH2CH3)-C10).; IR (ATR): vimax 3381, 2969, 1754, 1455, 1375, 1317, 1514,
1135, 699, 484 cm 1. HRMS (ESI) [M+H]* calculated for CssHs:N2O12: 787.34365,
found: 787.34309

MN[(35,6S5,7R,10S,14R,15R)-15-benzyl-14-hydroxy-3-isopropyl-7,13,13-trimethyl-10-
[(1.9-1-methylpropyll-2,5,9,12-tetraoxo-1,4,8,11-tetraoxacyclopentadec-6-yl]-2-benz

yloxy-3-formamido-benzamide

To a solution of compound 77 (0.159 g, 0.202 mmol) in MeOH (2 mL) was added
NaBH:s (0.00917 g, 0.243 mmol) at 0 °C. After stirring at 0 °C for 10 min, the
reaction mixture was quenched with brine at this temperature. The aqueous layer
was extracted with AcOEt (50 mL X 1) and the combined organic layer was washed
with brine (20 mL X 2), dried over NasSOy4, filtered, and evaporated in vacuo. The
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residue was purified by flash column chromatography (hexane/AcOEt = 3/2) to
afford 78 (0.151 g, 0.191 mmol) as a colorless amorphous; Rr= 0.48 (hexane/AcOEt =
1/1); mp 98-100 °C

[alf§ +1.8 (¢ 1.3, CHCls); '"H NMR (600 MHz, CDCls): §8.45 (1H, dd, J= 8.1, 1.7
Hz), 8.28 (1H, d, J= 8.9 Hz), 8.14 (1H, d, J= 1.7 Hz), 7.80 (1H, dd, J= 8.1, 1.7 Hz),
7.46-7.17 (12H, m), 5.79 (1H, dq, J= 6.5, 2.4 Hz), 5.53 (1H, dd, J= 9.2, 6.1 Hz), 5.48
(1H, d, /= 3.6 Hz), 5.32 (1H, d, J= 11.4 Hz), 5.26 (1H, dd, /= 9.0, 2.4 Hz), 4.87 (1H,
d, J=11.4 Hz), 4.51 (1H, d, J= 8.5 Hz), 3.58 (1H, d, J= 12.1 Hz), 3.20 (1H, d, J=
12.1 Hz), 3.16 (1H, dd, = 13.0, 9.2 Hz), 2.95 (1H, dd, J= 13.0, 6.1 Hz), 1.92-1.76
(2H, m), 1.42 (3H, s), 1.36-1.29 (1H, m), 1.34 (3H, d, J= 6.5 Hz), 1.30 (3H, s), 1.10—
0.96 (1H, m), 0.82 (3H, d, J= 7.2 Hz), 0.78 (3H, dd, J= 7.2, 7.2 Hz), 0.74 (3H, d, J=
6.8 Hz), 0.48 (3H, d, /= 7.2 Hz). 13C NMR (150 MHz, CDCls): §176.8, 168.7, 168.4,
168.2, 165.5 (C2, C5, C9, C12, NHC(0)-C6), 160.8 (Ar), 158.4 (NHCHO), 146.2 (Ar),
136.8 (Ar), 135.4 (Ar), 131.4 (Ar), 129.5 (Ar), 129.4 (Ar), 129.4 (Ar), 129.2 (Ar), 129.2
(Ar), 129.0 (Ar), 129.0 (Ar), 128.6 (Ar), 128.6(Ar), 126.9 (Ar), 126.5 (Ar), 125.5 (A1),
124.8 (Ar), 79.1 (C14), 78.8 (OCH:Ph), 78.4 (C10), 75.2 (C3), 72.6 (C7), 71.7 (C15),
55.7 (C6), 45.4 (C13), 40.3 (CH:Ph-C15), 35.9 (CH(CH3)(CH2CHs)-C10), 30.8
(CH(CH3)2-C3), 26.9 (CH3-C13), 24.7 (CH(CH3)(CH2CHs3)-C10), 21.9 (CH3-C13), 18.7
((CH(CH3)2-C3)), 16.4 (CH(CHs)2-C3), 16.2 (CH5-C7), 14.1 (CH(CH3)(CH2CHs)-C10),
10.6 (CH(CH3)(CH2CH3)-C10).; IR (ATR): vmax 3748, 3376, 2968, 2199, 1749, 1514,
1379, 1317, 1195, 1128, 698, 485 cm~'. HRMS (ESI) [M+H]* calculated for
CasH53N2012: 789.35930, found: 789.36002

NHCHO
OH
H @)
’ O
O
@) O
0o z
o]

Neoantimyecin (3)
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To a solution of compound 78 (0.151 g, 0.191 mmol) in AcOEt (1.9 mL) was added
palladium on carbon (0.0302 g). The suspension was stirred at room temperature
under Hs atmosphere for 3 h (1 atm). After the reaction was completed, the mixture
was filtered through a plug of celite with AcOEt and concentrated in vacuo. The
crude residue was purified by recrystallization with (CHCls/hexane) to afford
neoantimycin (3) (0.120 g, 0.172 mmol) as a colorless powder; Re = 0.51
(hexane/AcOEt = 1/1); mp 122—-124 °C

[alf§ +62.1 (¢1.1, CHCIs); '"H NMR (400 MHz, CDCls): §12.62 (1H, s), 8.56 (1H, dd,
J=28.0,1.1 Hz), 8.50 (1H, d, J=1.7 Hz), 7.90 (1H, s), 7.41-7.07 (7H, m), 6.94 (1H, dd,
J=28.0,8.0 Hz), 5.74 (1H, dq, J= 6.5, 2.5 Hz), 5.52 (1H, dd, J= 9.6, 5.5 Hz), 5.44 (1H,
d, /= 3.3 Hz), 5.12 (1H, dd, J= 8.6, 2.5 Hz), 4.67 (1H, d, J= 8.3 Hz), 3.54 (1H, d, J=
12.3 Hz), 3.20 (1H, d, J=12.3 Hz), 3.16 (1H, dd, /= 13.5, 9.6 Hz), 2.94 (1H, dd, J=
13.5, 5.5 Hz), 2.03-1.89 (1H, m), 1.86-1.74 (1H, m), 1.57-1.46 (1H, m), 1.41 (3H, s),
1.34 (3H, d, J=6.5 Hz), 1.31 (3H, s), 1.30-1.12 (1H, m), 0.89 (3H, d, J= 6.7 Hz), 0.89
(3H, dd, J= 7.4, 7.4 Hz), 0.81 (3H, d, J= 7.0 Hz), 0.45 (3H, d, J= 7.0 Hz). 13C NMR
(100 MHz, CDCls): §176.9, 170.2, 168.3, 168.3, 168.1, 159.0, 150.6, 136.8, 129.2,
129.2, 128.7, 128.7, 127.4, 126.9, 124.8, 120.3, 119.0, 112.9, 79.1, 76.7, 75.1, 72.4,
71.8, 55.2, 45.4, 40.3, 36.0, 30.7, 26.9, 24.8, 21.9, 18.7, 16.3, 16.1, 14.3, 10.6. IR
(ATR): vimax 3523, 3346, 2967, 1748, 1712, 1644, 1611, 1593, 1530, 1188, 1129, 744,
699, 466 cm~!. HRMS (ESD [M+H]* calculated for CssH47N2012: 699.31235, found:
669.31224
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