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A A g2 X5 EA dlol] B 19 AAEA A E APEIA R e HYA e o faEE
EA Ak, #AaA dgke dhgglo} Aotk o E 5o, 53 AAUdHA, wE ol #de AR
2 Zew 3= A A Fase B odgo s e 19 Aoy FHRYE g8 Fose AL Eds)
=, el #AES AFseE HHo ATt

EA A FE el A, ﬂ?}f}%% 574 wtegolel] dis] 50 pg/mL ¢k, 25 pg/ml ©]sk, 20 pg/mL 013% 10 u
g/mL ©]3}, 5 pg/mL ©J3}, 1 pg/mL ©lsk, 0.5 pg/mL ©]sF H= 0.25 pg/ml °oJste] H 9A 5% (MIOE
Zh=

EA Ao, dHEols FAE A€ IFE, A7 olNEZulo)A, #fmulolal, Fdtiwlolsl, €
g EZulo]xl | o E&Zrtolal, Adglolxl Tl ta] #AeA (AE B9, o WEE) e UAo|th. &
A AAGE A, dEHE ol FAE SgtEd diE] ddeltt. dE S, §A AALE A, dEH o |
£l

S AAGHNA, wE et A2 e A (dE &, v-steE) aXlel dis] WAt & 5o,
S AAGECNA, BdA= vtakold WA (WR)ojvk. 54 AAFeielA, BdA= vEdi-d R)e]
H, dE 5o 54 AAGHlAM, wHeol e vEd--WAg ol obg-ele-A A MRSA Aol
54 AAGECNAM, BeAE FAmE g (Rt 54 AAdHdA, HedAs SFeRTEE WA (FR)
olt}.

AAIAQl vt ol A4S e g wEg et (dE 5o, otElx=wH gl ot (Act inobacteria) &, I EW]FEH 2
(Firmicutes) & W HUEFE=(Tenericutes) ); I3 <4 2EHEoL (dE E9°], o7}

(Aquificae) &, UolxIZF-WE2=(Deinococcus-Thermus) &, I|BZUMH YA/ EZEH ] g 2ol gl H 2~

(Fibrobacteres/Chlorobi/Bacteroidetes) (FCB) <, —riHLEﬂE]OF(Fusobactena) T, }E]E'L}H]/\E
(Gemmat imonadest) &, NEZ 3|l (Ntrospirae) i, EI'_EU]/H]Eﬂ/\(P]anctomycetes)/Hﬂ Fn| g 2 H]o}
(Verrucomicrobia)/ 22} tlotell (Chlamydiae) (PVC) &, iiEﬂg’_‘i}EﬂﬁlOF(ProteobacterIa) %, 2927}
2~(Spirochaetes) & & AUIZ7|2HEH 2= (Synergistetes) &); T H& de o} (d& £9], oA =t
2ot (Acidobacteria) &, SFRZZHA(Chlroflexi) T, EI'_EV\E]°ﬂ]lﬂEﬂi(Chrystiogenetes) &, Aloja-Hhe|

B o}(Cyanobacteria) &, GlHFvreldl~(Deferrubacteres) -, HYEIL=ZY|(Dictyoglomi) &, M EH<&xEH
vl 2] o} (Thermodesul fobacteria) = W+ M1¢E7}°1](Thermotogae) ol 93t 7AS ESFSI ol AFE A

= ol

L T

S AAGEelA, weel gee T3 ¢4 uEolel o F weioltt,
5 Ao, g B4 Elelol W= TH s ¥ whyeofoltt,

=5 ANFE oA, vrEols WEnTEs B u B AT A (Enterococcus) %9 FALOIH, = vhEjelol
Aae dEmzTs geelth,  dAdel dHEmTsa wHels ol ohw(E avim), °f. FEACL

durans), °]. HolZe]2~(E. faecalis), ©]. TNA|2(E. faecium), ©|. Z&|UWE(E. gallinarum), ©]. <glE}
Y9-2(E. solitarius), ©]. VA ZeFF-2=(E. casseliflavus) 2 o). &3 w42 (E. raffinosus)E X&3

ool AFE A= &=

B4 AA e A, gt goets T2 FH 2 w 9 2 (Staphylococcus) %o FAdel, & v
o} e AR 3Fa Aotk dAlFl ’\EPEJ g 2lol= o2, ol EHE (S, arlettae),
ol . o}9-al (S, aureus), o2, o}y ZFEa] 2= (S. aurzcu]arzs), ol~. VS E| (S, capitis), o2, 7}

xZtol| (S, caprae), o2, FFEE9-22(S. carnous), 2=, AZRAUZ(S. chromogenes), 2=, F3|o](S
cohii), oz, FYWE(S. condimenti), o2, AZMSEEIFTA(S. croceolyticus), ©olz. QI (S.
delphini), ©°lz=. dBgAA(S. devriesei), olZ~. olTEu|=(S. epidermis), 2. oF2E(S.
equorum), Nz, FF(S. felis), Nz, EFZAE(S. flurcettii), o, ZEYWE(S. gallinarum), ol
2, AEHEF (S, haemolyticus), o2, ZU|Y2(S. hominis), olZ~. 3|o|F2(S. hyicus), o2, ClHZE
W t) -~ (S. intermedius), oNZ~. FEAO|(S. kloosii), . #Heol(S. leei), A2, BF2(S. lenus),
2. FOFUAA(S. Jugdunesis), o2~ FEZAN(S. lutrae), oz, EIZI2(S. Iyticans), oz, widgal
Al22(S. massiliensis), ©ol2~. WIARE(S. microti), oz, F2=FV(S. muscae), o2, UZAMAI2(S,
nepalensis), o2, T2H$-2(S. pasteuri), oz, AEANAHZ(S. penttenkoferi), oz, I AA|HZulghx
(S.  piscifermentans), o2, FEJEWY-22(S.  psuedointermedius), 2>, FEFIIRNAZ(S.
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psudolugdensis), ©olz. ZWEA(S. pulvereri), o=, E2EH(S. rostri), ©olz. AFFEHEFA(S.
saccharolyticus), o2, AAXZZIE|F (S, saprophyticus), o2, &d oA (S. schleiferi), o2, A|$-E
(S. sciuri), olz. AWo}ol(S. simiae), o=, ANEBHA(S. simulans), o2, EH|ZH|A]](S.
stepanovicii), o2, SAF22(S. succinus), o=, WEZF2(S. vitulinus), o2, 22U (S. warneri)
D ool x. AARFA(S. xylosus)E EFsI olo] AGEHAE gevh. 54 AAGHAA, 2EERAFA 3

Qe o, ohgga galold,
S AAGHA, s, obgESaE §F (AF Bol, mef, msr) FUAFS v, §F 4943 9
Helols oFES #% WIS Fo AX Wom $EHoz FRA.

54 AAFEANA, . obeltan getal (
erm< 50S rRNAS] AJ&<l 23S rRNA 2 2HA| Ule] &g o}d]
st el fA4 FFolu.

S AAGEl A, drElgols a2 FEs & 9wk F 2 (Bacillus) Fo] Lo, S whEH ol

rlr

& 501, erm) FAALS zZtevh. 54 AAGE A,
[e) =

15 vdstels o ERvte|dl grE vdziAE

A FE 2 hdelty, oA -] w2 drEElols H]. GARIFA(B. alcalophilus), W), &wle](B.
alvei), H]. ol =X & *~(B. aminovorans), Y]. o}HEZAJANA(B. amyloliquefaciens), ¥]. olud]$-2]x=
HE]F2(B. aneurinolyticus), W]. SYEE}A2(B. anthracis), H]. o}Fololvle]l = (B. aquaemaris), WH]. o}lE

2ol -2 (B. atrophaeus), W¥|. BR2UYUIAF(B. boroniphilus), ¥]. B#|W|2=(B. brevis), H. ZEgEFX
(B. caldolyticus), W]. MERZAXFA(B. centrosporus), Hl. A#|$-2=(B. cereus), Y. AZ2ZFTH(B.
circulans), W]. Fo}=ZF&~(B. coagulans), V). HERXX~(B. firmus), Y. ZRMF~(B. flavothermus),

B, FA X2 X2(B. fusiformis), ¥]. Z=2W]|7]0](B. globigii), Y. AIZF2(B. infernus), W. BFEn}o
(B. larvae), W]. SEHIZAXEF(B. laterosporus), W. #AFE(B. lentus), H]. TAYEZu|2(B.
licheniformis), W|. WZ7FElE&(B. megaterium), W|. WAE|E]F22(B. mesentericus), H|. FAE7| =42 (B.

mucilaginosus), W|. W|ZOlU|X(B. mycoides), Wl. WE(B. natto), W]. BEENEIF(B. pantothenticus),
vl . Z2YAL(B. polymyxa), W]. TFFECYESAI(B. pseudoanthracis), B, FAF2(B. pumilus), ¥]. U2
2le](B. schlegelii), ¥|. 223}l @]F22(B. sphaericus), Hl. =XZXNRF22(B. sporothermodurans), W].
ZHOFEMN BB R (B, stearothermophilus), W. AB"EZ (B, subtilis), W. WNEIFIAATA-2(B.

thermoglucosidasius), W]. FRAZINA~(B. thuringiensis), H]. E7VEI2~(B. vulgatis) 2 H]. $llo] 323}
WA 2 (B. weihenstephanensis)E XE&sY olo AgHA = ek, 54 AAGHAA, vpadF2 732 1],
ArgdE s Aoty 5 AAGH A, v, MEEYAE §F (dE £, mef, msr) FAXFE Ze=t).
54 AA e, B, Ardexe fdatAd (dE 5o, erm) FHAEES 2=

B4 AAIFE A, Brelgols FEnFEH A £ 9 2EREIFA o] Ao, 5 v o} Z:“’j’% 2E
HEAFE FHdolth.  ANAH D 2EREFF A dre ol o~ opAg ool (S, agalactiae), o2, A
F2(S.  anginosus), A2, RBBA(S. povis), ©olx. FFIXA(S.  canis), 2. _’/\Eﬂ;»q__r (s.
constellatus), oz, ©=ZgE ol (S. dysgalactiae), olZ~. oFAF22(S. equinus), oz, oJyo}of(S.
iniae), oz, JHZEWIY-2(S. intermedius), N2=. VE}2(S. mitis), o2, F&2(S. mutans) o=, 2
2] A (S. oralis), olZ~. SEAbrolU(S. parasanguinis), olz~. HRE (S, peroris), oz, FEYo}d
(S.  pneumoniae), ©°lZ2~. FQAUA(S. pyogenes), olZ~. TEI(S. ratti), oI, ”E]B]'E] 2(S.
salivarius), oz, MWEIAFA(S. thermophilus), °Nz=. AFFolU(S. sanguinis), o2, ABE]F2(S.
sobrinus), o2, o] 2=(S. suis), o=, W 2=(S. wberi), o2, WI=EIE&E] (S, vestibulari), o2~
Hl2le (S, viridans) B o2, FAIHVF(S. zooepidemicus)E ESSI olo AFE A= =
AAFHoN A, 2EFEIFT A S & FJeAUE Fholtk. 54 HAAGHAN, 2EFEIF A 3}
ol FRYotel Fdeltt. B HAALHA, ol wERUctE fE (& 59, mef, msr) FAA3
zk=th, 54 AAISHAA, d&. gRUotlE HEgA (dE Eol, erm) FHAZE S e
B4 AAISE A, Belgols 2N £ 9 SEAEYR £ FAAdo, S dhegol S
tgs #Zaoltt.  ANAHA FRzEgTol Bl A BEEE, A, Hiidd, A, d2zdzs,
AL e B AL A2 o]lE EFeh olof AlFEA= e

oft o2 J[m
tlo rlo o !
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pg/nL °l3k, 25 pg/ml °l3k, 20 pg/nl 013P 10 pg/mL °l3k, 5 ng/mL °l3, 1 ng/ml ©l3t, 0.5 ng/ml
o3 = 0.25 pghl ol3ke] B oA FE MOE 2

54 ANFEol A, HrHlEol 2e gk &4 uhelElofel o) 7haloln.

54 AASHA, 28 34 vt glols TRt Elo} & B ol xAg 7o} &9 uhg E|olo]H, uhH| 2]
o} 7+d& ol =AE7lof FHAoltk.  dA[A Q] ol =AE] 7|0} whH|gol= o] . AW|EE|O|(£. albertii), ]. £
Eloll (E. blattae), ©]. ZF&ol(E. coli), ©|. HEFALUC|(E. fergusonii), ©). SEWFIOI(E. hermannii) 2
o, BUlY|~(E. vulneris)E XT3 ol AFEA= Gt 54 HAAFHNA, dz=Ag7]or L of.

steto] edolet,

l

54 AAGHAA, 23 54 wtElEols 2R eutH ol & B BRI FA &o) v glotoln, = ubE o}
HAL EIFA Aok, dAAR] dEAF s drE ol oo A]. ol HE-2(. aegyptius), A

1.
o} X2 HF(H. aphrophilus), °No|X. oM|-(H. avium), °°]X. FA @)l (H. ducreyi), °lo]x. HAgx
(H. felis), oolA]. s =S ElF2(H. haemolyticus), o)X, AZFMx}ol|(H. influenzae), o)A, }&}el
ZFAA N (H. parainfluenzae), ON°olA|. Ie}FUZF2(M. paracuniculus), ©l°]x]. Ite}a]| &2 ¥ T2,

parahaemolyticus), olo]X]. SEwfYolol|(H. pittmaniae), JEBF2 ALY (Haemophilus segnis) 2 o o]
. FF22(H somnus)E EFFEIY oo AFH A= FErh. 5 AAGEHAA, dRIAFS FHL o)A,

AZFMAbell Aot

574 AANGHolA, 2 &4 WH ok ZEHUH gol & B opAU|EWE] &9 ubggoteo]w | = b 2]
of AL ofAMIEYY Zolvh.  dAA Q] ofA M ERMY urH 2ot oflo]. mbg-rbY ol (4. baumanii), of°].
A EE]|F (A, haemolyticus) Z olo]. Fouol(4. Iwoffi)E Egsht oo AFEA= Gt A 2
Al FEfel A, oAU EME] 2 ollo]. nbg-rb o] 71030]@

574 AAGHolA, a3 4 WHE ok ZEHUH gol & B Sl B de} £ ubggoteolw | = b 2]
of e SdYrEAdz et AAARL  SHlBEAdE  wE ol Aol dbEREvbE (L.
granulomatis), #°l. SAEFHL. oxytoca), A°l. WZIZFAA (K. michiganensis), 7l°ol. TR ol (K.
pneumoniae), A ol. FobAlfFEUolol (K. quasipneumoniae) B #Ao]. wlglolZeH (K. variicola)E FF3h ) o]
of AgHA = Gerh. 54 AAGEHAA, SHBEA AT FAS Aol fFEUotel 7ol

54 AAFHA, 2 34 vt ol ZRH R Eof & E UL &9 v glololn | & Hhy E|o}
A R Yotk dAA RS wE ol 3], ool F7| AP, aeruginosa), 34. L2 A]

°
SRV EL(P. oryzihabitans), Y. ZAZZEYAA (P, plecoglissicida), ¥. AN#E7}N(P. syringae), ¥ . F
EltH(P. putida) 2 3. EF22ZMMA(P. fluoroscens)S X331 o]o] AtE A= F=vh. EF AA G
A, FERYS FELS ¥, ol F7|weAF ol

54 AAGHA, 23 54 wtElEoks BrERelulE A i B vtERelH| s o) whEglotolH, = ubE g o}
AAZ drEEold s goltk. ARl HrelReld s Brelgols B E2bAe| A (B fragilis), Wl. TIXE

~Y2(B. distasonis), W|. QWS (B. ovatus), W]. AEFO|QLELQUIZ(B. thetaiotaomicron) & H|. &7}
F2(B. vulgatus)E XEFFsh ol AgE A= & 57 AAGH A, drE Roldl A~ Y2 v, 2k

g2 ggolut.

54 AAFHAA, ARHE veol 4P SEBERTA 49, 2ENERTE 99, AMZITE 49,
BAUEME 49, ZRAEAUS 49, vHeclds g, AxAs} 49, FERs g9, volA
ol 44, FALAN 49 wE ARBLS gelolrh, B4 AAFM, AmHE veelol 49 ~e
geaTe P9, 2EAEDTE PG, ddnTe 49, oMAUENE g9, dxAs} 49, FEwy
2 EE Fenade) ol

54 AAgHelA, seEel 4 A3k 7, BE 4G, FF, Iu 934 A8 EE @74 4]



[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

[0650]
[0651]

[0652]

[0653]

SIHS31 10-2025-0006139

A

}

rr

6 o
= X

ol

AnE AR S WP FEB B ouge) gE mE 1o A HEHE 92 Fol
5 Kol H
=

54 AAFHolA, sFES 5% 71A8Fl s 50 ud PIRE, 25 uM wRE, 20 wM w9, 10 uM HRE, 5 oulM v
R M U]‘ﬂ'g ICso (ul) & &%D}

AN ARl 7N AT E g vk(Trypanosoma) & (o5 £, Eg g eint AFA (Trypanosoma cruzi), EF
e n} B2 o] (Trypanosoma brucei)), @lgretYol(Leishmania) &, A ot2U o (Giardia) &, E IR~
(Trichomonas) &, NEFE.Clv}(Entamoeba) &, olladlldol(Naegleria) &, oFVEFE AN} (Acanthamoeba) &,
FA =B (Schistosoma) &, E&2=BUx(Plasmodium) & (A& &1, 3. FHAIF(P. flaciparum)), =
Y EAEYY S (Crytosporidium) &, ©o|2XTH(Isospora) &, WEICS(Balantidium) &, WEANZEX
(Pneumocystis) &, vl Ao} (Babesia), =Eo} EoMloa Loa), orx7tds  EBgFold|A(4scaris
lumbricoides), UY=ZZAet&ol Av|€lX(Dirofilaria immitis) B HAZEvl(Toxoplasma) & (A& E9°1,
E]. 2Uol(T. gondii))& X&) oo AE A= =

wglo] QuAom JAE vheh gol, W AAUEE FFH JHe] AEE Bam s AN Fao
WIS BEE e e Aok g 9 Folshs A E@shs, 94 JuE Amshs P
& FhR ABFG. ole@ PHe AANAA (F, WIANA Flgomm) mt AGuhA (A
Sol, WA, 24 ®E AX MFEH 45 A S48 Ak Eed) 48R Amt Af4 Am L oy
4 Aug EREd.

54 ANGHAA, REFES AR FEFolh. AF Hol, B4 AAFHANM, we hAN 954 3
el AAS Rt 54 AAFHANA, B A3 UE g s oAl EE AuAaY. 54
ARG A, WAL SAHAG BeE A3 FuE et

54 ANFEelA, FEFE d FEFIth B Sol, 54 AAHelA, WEe dH AUE dys)
A mE 0] FsHe FaAY, dF So) 54 AU, PHe 18 Faw s fAd 2
ol GBS 9FY HUE AP mE a9 FeHe FaAle RS FoE Folst A% X
ok, 54 AAGHelA, taAs 934 e 22 gl e,

g0l "dF4 FH'E BF (e B 44 2 049 AFoRvHY %), 9 (AndgozyE @),
WH (Fug L Fh AREREY £2F), FF (A9 AEG F9 T ARY FERYVE FP) Y/
EE 1 A (RRFCIAG St QAHIAL 9T £ Qi JlE )9 AFE BHow st
A%, Aol m= FHE APV, dFe we FuE Hakul, 4, F2Y, 954, Au=y, vy, g
A, SRR, HEA, ARAY, AR, 294, SolFA, B34, oy, 494, deld, A4
A, AR, AR, ke, BN, FA4, e, shed, A, 39y, gy, wed, Sold, of
FH, B4, B4, 994 w/EE A%y 932 £@sht oo AdHAE gt

4 NG, 938 dee 34 934 dH (AT, A8 Sol geoE A% 9otk 54 A
FeolA, A3 e Wy 934 el 54 UGN, A5 Y 9 Avd GFoln

TAA 7] D sEH fojo AHol= Fprld Huh AAMEtA ZIAlEY.  #F 94E #d [Handbook of
Chemistry and Physics, 75 Ed.] ®A Q%] €12 F713 CAS vldol wet Seivs, FAH #57)= o
o2 71 Qo] Z|AlE upe} o] HeojHrt, FUHHoR, 7] shEe] vk g, ErE ol FAY T
A RolojE] & wkAL H& [Organic Chemistry, Thomas Sorrell, University Science Books, Sausalito,

g

1999; Smith and March March's Advanced Organic Chemistry, 5th Edition, John Wiley & Sons, Inc., New
York, 2001; Larock, Comprehensive Organic Transformations, VCH Publishers, Inc., New York, 1989; %

Carruthers, Some Modern Methods of Organic Synthesis, Brd Edition, Cambridge University Press,
Cambridge, 19871l 7]A1% o] glt}.

AL, whebA] thekdk iAol Al FE, e

vl Z1AE e ) ol e Wit TAE 2FE 9 g =
of Aol dAA B/ FEAANGAAZ AL 5 k. dE S0, &4 7IAE sFE2 s A
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a/geldAA, Tl dAA B e o] A HEd 217%},
o] 18

A Al o] 23 A A 7} % stel &9

i
[o
=9
Qiﬂ
rol
jincs
2
(o]
ox, M
i
2
o
ot
e
i
o
o, ofh
=
O
% yn
>._,
ﬂ A&
(o]
ox ¢
i
__>,4_,‘

WRel ofsl 3EEAE D‘rﬁl T AUA
d& &9, ¥4 [Jacques et al., Enantlomers, Racemates and Resolutions (Wlley Interscience, New York,
1981); Wilen et al., Tetrahedron 33:2725 (1977); Eliel, E.L. Stereochemistry of Carbon Compounds
(McGraw-Hill, NY, 1962); % Wilen, S.H. Tables of Resolving Agents and Optical Resolutions p. 268
(E.L. Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972)]& Zr=xstyp, B @y Frpxo=z u
& o]dAA dAHom gl NE oldHARAY B dijtHom tge ol ddAY] EFERAY IeteS

T

gol@ BFBL TP Aoz oJrHE, AT Sol, Fio Firk E: AFFaEel UA, “’Fsﬂ Fito]

e
e
o,
o
-4
BN
il
P
s
S
%
e

A m= Cce] e wE cxel wAE A9
A

Kol
. olElg SFES, dF B0 A=A HAAA FA BT T ZERHEA %%é}u},

P EAs s Ao, ol Wl Wl Azte] gk B epel-melE EEes AR gndy. dE 5
F C

, "Cie &AL Cy, Cy, C3, G4, Cs, Cs, Cig, Ciss, Cioa, Cimg, Ciz, Coss, Coss, Coms, Coss, Cass, Cas, Caes, Cuss,
Cis B CGs LS X83t= 0= orHrt,

o} AgETe o7 o, @v|d 2 AEnAZY 2 AT w@E, gof slHEAREe
ez, dezdAd, duzdrd 2 sHzA2e 718 P a

ol AT 1 X 10/09] Ba A4S e A EE 24 £33 98k 719 guge AP (0
w GAY. 5A ANGHAA, 47 JE 1 uA oY @ 44E Zet (G 97Y). 574

1 2
ga AxE ek ("G €Y. 5 AASHAA, & 71E 1 WA 2719 g4 dRE et
A", 54 AASHAA, & 71 DY @& dAE e ("G €2, 54 AANYGEHCAA, €4 7=
2 WA 6718 B fAARE Zter ("G 2. Ce €Z 719 o= HE (), " (G

o], n-X2d, olhAxzd) R (() (d= 5o, n-Hd, tert-%4, sec-Fd, ol2-%d), #AE ()
-wlg-2-FEepd, 39 ofd) H @A (G) (dF E°1,
n-AA) S stk I 719 FU19 dE n-#®E (G), n-8E () T2 XTSI HAYA &=

X5 ALY ("eHSE dA") T 17 o] X3 (dE B9,
] E o

S, Z+7te] g9 4 Ve EHHeR

g2, oA PR XAt ("XFE 4. EF AAYGEHNA, & 7= vAZE Cp EFE (4
HX8E Cy &, & B —CH; (Me), vIXEE ol (Et), ¥ X3d 2293 (Pr, o& &9 HX3E n-2=
23 (n-Pr), vX&E o]AZ2H (i-Pr)), BHXSHE HE (Bu, 9= E°] vX3E n-FE (n-Bu), HX3¥
tert-5-8 (tert-Bu T t-Bu), H|X&H sec-5F¥ (sec-Bu), H]X|H o]|ARE (i-Bu))oltt. EA Ak
golA, & 7= XEHE (o 2 (g X3 G €2, odlE 59 —CFs, Bn)olt}.

o] "B}RANL F4 A% F 1) ool EPHow #ua, o So] TR, HEw ZRw EE of
olomel oa] tAE AN ATA A7 slolrh. 54 AAFEelN, FuAA wololE= 1 uA se] wa
AAE ZeT) (' BRAAY). 54 ANFEA, TRk molofEi 1 UlA 6o i 9AE zer
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("Cre F=EA").  FA AAGHAA, A mejojEl= 1 UiA 4le "Ba dAE ZeEn ("G
Srdd"). 54 AAGHlA, Frdd RolojE= 1 WA 3749 g@a dAE ztev (6 EEEEN).
54 AAIGEHCNAN, d2dd BolojE= 1 WA 2709 ©a s zten (G 2RedY). &

o= -CF;, -CFyCFs, —CF.CF.CF;, —CCls, -CFCl,, —CF.Cl & 2E3Fgit),

H
e
my
N
10

v EdA e 2o el (3, = o] A9 wa 9aE Apolel 1Ee]) Aa/A ®
do 9A (S)o] WA E Ak, Aa E Gonie AuR Ao 1] dudx (dE 5o, 1, 2,
Ex e AERanE FR Eges 3 A8 Aga. 53 ANHA, AR e w4
1 uA 1070e) B2 97 9 D) ol el sEleaaE 2t 28 /8 e CaERc., ¥4, 5
= W g Ul 1A 97e] B 4k 2 1 olde] dHEadE 2
9 = 2 Ul 1 UK e B 94 2 1)
ool dHzdAE 2 w5 slolth (HERC, BAY). 5 ANFEeIA, sEwed )= w2 U
1uA 709 B 9a 2 1 oldel sluleaag 2 %8 slolt ("AlER0., HAY). 54 A

4 71 2 3 el 1 WA 670e] ' A 3R o] de] slHRARtE 2t

2Cis %‘f’e‘ ). 54 AAGHAA, sdHzdd 7l 2o el 1 A 5789 'k A g1 = 2709 |
2IAE 2 %3} Vot ("HEIRC 4A"). 5 AAGEA, sH2dD 7= 2 o el 1 Wx 470
of &4 Ax 91 EE 29 dHEARE Zhs 23 7ot ("HHIEC., €AY, 54 AALENA,
2947 7= 2 A del 1 WA 37he] g4 Ak B Ul dHzdAE Zke 23} ot ("HH R0 €A
S AAGHNA, FHzEE = 2o el 1 WA 2789 g4 92 3 ] dHEdAE ke 235} 7]
oty ("SHEC, EA"). 54 AAGHAA, dAHzEd 7= Ui g@a A 2 e dHzdAE s
sl 7)otk ("HHIEC 44", 5A AAYHIA, g vl= B o v 2 X 6719 wAa 9x 9
1 Ee 209 dHzdas zhe 23}t 7]tk ("HHRECG, S, 2El HAIEA ¥ 3, A7) A
HeeZ 7= 598 o vy ("HXEE Seedad") B U ol Arjw X3k ("AFE
HeedZd") ., 54 AAFEAA, deadd 7 aAdE SH 20, ddoltt. 54 HAAGHlA, 3

f
L °
B
(o}

rx

>
>,
o2
=
=2
>
o)
-
h
e
m
N

1€ 2 U4 10709) B 94 R DR ol Ba-ghh oF AT (A Bl 1, 2, 3 Ei 47
1% A 2E A E BAY Beh 719 BUBe ARFG. 5P AAGANN, 2L JE 2
A ole Wa QAE RETG (G, DALY, 5 AAFUAA, DAY A% 2 WA 89 B2 24T 2
B0 ("G AN, 5 AAGEUIA, BAE 7% 2 WA A B ARF e (0 2AYY. 5
4 ANGHAA, BAY e 2 uA 6] Bh A4 RET (G BAYY). 54 G, 2Ad
e 2 WA S B A4E ZEn (G, BAYYD. 54 AAGHAA, 2AY JE 2 A ) Ba
B0 (G, AN, 5 AAGEIA, Y 71 2 A 09 Bh 9AE 2ET (G, D

A %
dn. 54 AN, G JlE 279 Ba 9A4E e (6 2. U ol Ba-wkk ofF

A2 W (7 2-FEdelA) e wd (i 1-REHEA) L = A Gy @A 719 el= ollE
d (G, 1-Z=Ad (), 2-Z=3d (C), 1-FEHd (C), 2-%Ed (C), Feeld (C) & 233
Cos &I 719] el= 7] e Coy 27 7188RE ofye} Hed (C), HEtteld (G), A (G) 55
xRtk @A F7He] o= FEd (G), SHYE (G, SBEZCAY () o2 T3, 2 HAHA
= @, A7) Aee] ¢Ad e s9HeR HASEAY ("HAIEE SAE") T U o] AfE
o ("AEE AT, 5 AAGENA, A 7= HIAZE Cy ST 54 AAGE A,

AAd 7= AZE Cop E7IECIT. A 7oA, dAIstEre] WAE A @ C=C o]T AF (E E°,

hecc, w YT e (B)- m ()-olF AT - 9

gol "AHEAAY S B el (F, B A9 AW Bh A5 Aold] Aso]) ga/AL ® Al 1)
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opgel e FX (Bl WA Ak, Ak it FoRVE HUE olw UK sHzAA (4F Fol, 1,
2,3 = URY AHEADE FAE TP DAY 1S AFF. 54 AAFHNA, AHNZSAD 7]
R Wel 2 WA 100 Ba 24, Holw 149 olF AT % 1) ol slHEAAE 2E AE A
Foh CHHEC, 2AEY. 5 AAGHA, AHEeAY e = 4 el 2 WA oA Ba 9%, A

= 1Re ol 2 # U oo dEEdAE ey ("HEHREG, EAd"). 54 AAGHAA, dEH=
Ad 7= B el 2 WH] 878 ' AxF, Hojm 1] oF As ® VN o] dHmdAE s
("HAEEC A" S AAGHCNA, dERLdAE Y= 2o el 2 WH] 778 ' dAp, Aok 1
Mol ol At B N olde] dEEdas ztev ("SHEC, EAd"). 5F AAGHCANA, dEedAd

=
715 B el 2 WA 671e] ©A AR, Aol 119 o]F AR B 1 oo HEZARE =tk ("I
20 GAE"). ER AASEA, AHE2SAYD 71 2 Holl 2 WA 5719 g2 9A, FHolx= 179 o]

T AF 21 == 219 dHzdas Zden (HHR0s 2. 5 AAGHAA, dHzgAd V=
B el 2 WA 47e) ' dAb, Aol 179 o] ZAe R 1 Ex 279 dHzdAE sten ("HH 20
o @AY 5 AAGHOA, dEREAd Y= 2o el 2 WA 37he] g4 A, Holk 14 oF
2% 2 U] FHzdAE et (ARG SAEY). 5 AAYHAA, dEzdAd 7= 2 vl
2 WA 6709 &a dAF, Aol 179 o] A R 1 E= 2709 FHEdaE zen ("HEH R0 EAE").

g WAEA @ @, 7] A9 dHEdAd Ve sHAeR uAgE Y ("AEE dHzdAd")
T VR ol Az Addn ("Hgkd dHzdAd"). 54 AAGHAA, dHzdAd 71—5_— H] 2]
1GeolA, dlHzdAd 7= Agkd S H 20 Sl

ol
=

8ol "WINNE 2 A 1009 B A 8 1) oIy BaBa AT AY (A5 ol 1, 25 £ 11
4% A 2E A % A3 d

=23 1
A EE BAY gekga 719 gods A ("G 2719, 5F AAGE A,
d71d 7= 2 iAo B 9AE 2T ("G 271" g AAGHAA, &7Id 7= 2 WA 8719
B AAE 2t ("G €719, 5 AAGHNA, 271d 71E 2 WA 7Y g S zheth ("G
d71d") . 5 AAGHAA, 4719 7= 2 WA 6719 B dAE et ("0 2719, 5F AAIGH
oA, &71d 7= 2 WA 570 ©a AxE ZEer ("G €71, B AAGHAA, 4rd Ve 2 WA
afel ga YAE Zteth ("G EY71EY). 5 AAGHNA, 271d 71E 2 A 3] B4 dxE Ze

("Cos &71Ed"). 574 AANGHAA, &7d 7= 2719 @4 AAE v (G €Y1, DR o] A
“Ea A A R (A 2-FEdelA) B wy (dAd 1-FEd DD 5 gtk Gy 2719 79
di dEd (G, I-Z23Y (Cy), 2-Z23d (C), 1-FEd (C), 2-FEd (C) 55 vAZHo= 93
o G A 719 de 7] AFE G E71d 718 ol HEd (CG), A (G) 5 XEFet.
d71d o] F71e o= FEY (C), SEY (C) 5 T3, g HAHA &= 3, 479 399 &7)d

7l SEACR wAGEAY ("G A7) Ee U ol Af|R AdEy
54 AA G, 271d 7= BARE Gy ETIECIE. 5 AAIFEAM, 2T1d 7

1r

go] "FHELIE"S B el (5, B A9 AHS v dAAE Aol AEo]) Jar/Av B A 17H
ojake] Wek YA (E)o] WA E Ak, AA wE gogRE] HAug Hojw 1/l FHEYA (dE S0,

2, 3 & 4719 SEHRZAAE FR e 49 71E AASG. 5 AN, dEzdrd 71
v 5 e 2 WA 10719] ' 4z, Ao® 19 AF 2R 2 ) ol SEERAdAE e VE AH
stoh ("SIEHIEC, 271d"). 54 AAIGHCA, dEEdrid e 2 oA el 2 X 9] g Az, A

% 1719 A% A% % U ool sezdAg 2uv (R0, 2719, 54 AAGE6A, b
271 71 2o el 2 Wi svle] da A, Hojw e @% A% L VA olel HezAnE 2

("FAEEC A7), 5 AAGHAA, dHzdrId s 2o el 2 WA 7S] ' dAF, Aok 1
Mol ate A B N olde] dEEdas zterk ("HHECG, €719, 53 AAGHCAA, dEHEdrd

71 A el 2 WA 6700 g Ak, Aol 9] Ate A ¥ DR ool dHEdAE zten ("aE
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20 E719"). 58 AAGHNA, FAHZE7Id 7= 2 A ol 2 A 579 4 A, Hol= 179 A
T AF 21 == 219 dHzdasE Zden (HHR0s 2719, 5 AAGHAA, dHzdrd V=
A el 2 A 4o G G, Aol e A4S A B 1 T 270 FHzdAE Zker ("HEEC-
o @71, 54 AAGHOAA, dERd7Id Y= 2o el 2 WA 3] g4 dAk, Holk e AT
2% 2 Ul FHzdaE et (AHRG 271N, 5 AAYHAA, dEedrId V= 2 vl
2 WA 6709 & A, Aol 1o AT A9 R 1 E= 2709 FHEdaE Zen ("HHEGs 271EY).
g GAEA = @, 7] A9 dHEdrd Vs sHAeR uAgE Y ("AEE dHzdrd")

Agkd ("AgE SEHELdTdY). 54 AAGEHAA, dEHzdrId Y= A
JFel A, alEzd7Id 7= A8 EH R0, E71d el

al

W= 14709 aig] g4 92 ("Cey TFER

3

. el 7ol #uze Aded. 54
o B 9AE 2ED (0 FERAZDY). EF A
2

=
AAE =T} ("G FFERAIZE"). EA AASH
A, FFERAIZE 71 3 WA 79 nE ga dAE Z2E ('Gy FFERAIFEY). 5F AAGEA, JF

=
ERAIEE 7= 3 WA 6709 el g@a AAE Zeu ("G FFERAIEEY). 54 AAIGHAAN, FEEA|

g0l "HERAZY" EE FRERAFY S W-RFE a7
=
=

Algdn) 2 oo EHEzdAE Ze H-w

Y 71 4 WA 6709 aE] w2 YAE et ("G JFERAIZFE). 54 AAGEHA, 2RAEE 7]
= 5 WA 6719 ael g AAE ZET ("G FERAIZE"). 5A AAGHAA, SFERAZE 7= 5 U
A 10709 ae g dAE ZEeEth ("G ZFERAIZE"). AAAR] G FFEEAEE Ve AERZEI
(C), ANEFRZRIAY (C), AEFEZFE (G, ASFEFHE (C), AE2HE (C), ANE2AHEHL (G), AER
A2 (Co), AZRIAAL (Co), ANFEIAAANE (C) 55 wAlGH oz xgetrt. oA (o 7HEHAF
g 7lE A7) AFE G 7F2EAZE ZRE ol ASRHY (), AZEAHE (C), AS2HErdd
(C), AZFEFEEZAL ((), AZFESE (G), AFESHY (), HAER[2.2.11ekd (¢, HAER
[2.2.2] 58 (C) S5 HIAGH 22 T AAIAR] Gy 7FEEAZE 7= 7] AFE Cos 7H2HA
=8 71 ol AlERRxd (C), AE2=UE (C), A=Y (Cp), AERUAE (Cy), SEE=R-
H-91dd (Co), "Hzsl=zuzeed (Cp), 292[4.51d7kd (C) 55 vAgH oz et A7) o7

-

A= wish o], B ANFUNA, AZRATY st ReASY (RRASY AERAZY) EE
A (o2 Fol, 39, Fud w292 welA, dad WAZEA (aAEY FERaFE) B
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C(=9NH,, ~C(=0)S(Crs D), ~C(=9)SCrs 7, ~SC(=9)SCrs 2, ~P(=0)y(Crs &), ~P(=0)(Crg 22),,
~0P(=0) (Crg &2y, ~OP(=0) (0015 &)y, Crp &7, Crp RN, Cpp DAY, Cop 271, SIHRC 427,
B 202, BB R0 2N, Gy ZFEHAZE | oy o}, 3109 dElZAZY, 5109 sl8 2o}

F9laL; o714 X el 2o]

]

A B EE 279 gexE RY X3r)= dAHe =0 Ei =52 A

fo] g2 B "IZ2A'Le EFod (FFLE, P, 94 (EEZ, (1), BEY (HER, -Br) & o}o]
2® (olole®, -DE AFh.

g0l "HEST mE HESAE V] 0B AP, o tobh, S0l "ABE HSSA me 18w
cSEave woRAe Ag YHE Ak A4t £h olslel /2 ABE H=% A AFsha, -0k,

“ONR™),, -0C(=0)SR™, -0C(=0)R™, -0COR™, -0C(=0)N(R™)5, -OC(=NR™R™, —0C(=NR™)OR™, -0C(=NR"IN(R™),,

-0S(=0)R™,  -0SO.R™, -0Si(R™);, -OP(R™),, -OP(R™)s, -OP(=0).R", -OP(=0)(R™),, -OP(=0)(OR™),,

b

“OP(=0)N(R™), 2 -0P(=0)(NR"), 258 A8 712 zatai, of7]4 R, R” 2 R'E 2] golg e} 7
=N
go] "olHw"E 7] NLE AFIT. o volrl, &0 X8y ojuw"t AXShE oju]yw o] XFH ofu|w

T A obnmE AATT. 5A AAGHlA, "AgE opnw"= dXghE o H= o)X gd of
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g0 "AABH ofulri ® wael A7 wAE Az WAL Ve 54 2 4 ojele] e A= And
oy 12 AFs, -NHRD), -NHC(=0)R™, -NHCOR™, -NHC(=0)N(R™),., -NHC(=NRIN(R™),, -NHSOR™

b

SNHP(=0) (OR™); 2 -NHP(=0)(NR™),2%E] Ae® 712 xatain, o714 R, R 2 R“E 2 dejw nis}

23, o714 7] MRS R7E 47} obth

o

of "ol AFHE ohuliti ®m BAel Ay RAW A ATt 2h olele] 279 % AgH ofnlw A% A

i, -NRD),,  -NRT O C=ORY, -NRTCORY, NRTCEONRD),.  -NRTCERTINGR™),.  -NRTSOR™,

o

b

-NRVP(=0)(0R™), 2 -NR'P(=0)(NR™),25-E] Helgl 7= x3stn, 74 R, R 2@ R°E 2o Qeojg n}

o 2d, @ ® PR A4 yAE A 94t FAE @A g

oo
2

>
R
rlot
i
o
=)
i
rlr
fd

wael A4 PHE Ak A4} 3l A2 AE obvw /1% AR,

NR™); 2 NRD)S X 25 HeEn 712 zasta, o7 RS 2 X = 29l gojw upel 2o},

il

go] "=z I e -SONR™),, -SOR" L -SOR“ZRE Aelw 712 AFan, 74 R L RTE 2] Qo

go] "&ud e 7] S=0R"E X Hs, o714 R'E =o] gol® upe} 7).
go] mopare &8 -C(=0)R, -C(=0)0R , -C(=0)-0-C(=0)R", -C(=0)SR", -C(=0)N(R')s, -C(=S)R,

CEONR™D), 2 -C=9)SR), -CER DR, -C(=NR DR, -C(=NR SR 2 -C(=NR ONR' ), E 2H= 712 2%

=8 = , A% o, = , A
e AR, B4 e A 97 A2Y Ee u-A2Y, A% 2o g, 24w e
AY GAY; A Ee onAgE Do) g Fe onAgE ok, Af Fe nAgE e, AYSs
A, ARRANESA, FASA, AHERNGA, olASA, AHzolES A, ARFE A, AHRALSE S
A, RESA, AHZLAE A, olAEISA, A ROIAE A, Wiem Ei U-AEoluh, Wi Ei
HoalH 2 A RS, Bl R v-obdolule, R wR o-ddzedeue, B £E t-ojdoly
v, EE B £E d-dERedelnel A EE 20 R 71 ) 5- WX 6-9 AHzARY s
FYF. AAH ok sl FEFS (CHD), FRHAN (0H), AE, ohd Felol=, dxue,

ofrj=, of¥l, JtErYolE, Jt=uiHolE 8l f-gops TIHeIrh. o AF7|= HAI HolojEle] JHS
sk 2ol ZiAE ool A (dE 5ol ANH, &4, dAd, W, dAuEANS, dHzAE
g, ok, SERold, obd, £4, ov, HLSA, Aok, ofAlolk, ofm, oAk, UER,
sl=sd, He, @2, AWFHoivn, FH Ao, dotr|n, ez dou] i, ofHojr], 3|
ofdotm|, ot oA, AWHEA], FHEALYZSA], GUASA, HHZLASA], obH5A], FE
obdSAl, AWFE A, SEHEAYSE A, SAE A, HHZGAE A, obdE|SA], dH 2ol - E 54,
obdEAl 5 (o5 A2 F7HE AgkE 5 AW B AEHA S 5 US)E 2 ol AFHA=

e,

go] "AY e 7] -Si(R)ye AASH, 74 RTE Bl Hojw wps} 2},

2

g0 "S2"e 7] =05 AL, &of "HeSa"s V] =S5 A,

Ax Qe QA7 ek vl whel A wE aNBE £ oda, 19, 2F, 37 L 4T Ak 948

5

aa aa

gatty. A FHe Aa 94 3= S, -0H, -0R”, -NR™),, -ON, -C(=0)R™, -C(=0)N(R™),, -COR"™,
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“SOR™, —CENRRY, -CENRIOR™, ~CENRINR™)s, -SONR™)s, -SOR™, -SO.0R™, -SOR™, -C(=S)N(R™),,
~C(=0)SR™, -C(=S)SR™, -P(=0).R™, -P(=0)(R™),, -P(=0).N(R™),, -P(=0)(NR)5, Ciio 22, Ciyp H 27
Co-ro EAIE, Copo &71d, FAENZCryy &2, SNEHZC ooy EAL, SNEHZComyp E71d, Cop 7FERAIEEH, 3-14%1
SEZAEE, G oF2 9 5-149 dHZolE & X g oo AsdHA= ZAY, == N dxpol F25 270
= 3-149 FHZAIEY = 5-149 HZoE neElE FAs, o714 27 44, 4
g, gy, aﬁﬂia?—d lEﬂi"L?ﬂé e zdrd, AERAEY Y A2, ofd 2 FHRoye =
@40 0, 1, 2, 3, 4 £ 579 R 712 A@gw, o714 R, R7, RY 2 R A7) Aolw vl g
=4 AN, Ax 92 Aol FAE AE7]E Ar BHEY] (EQolA "olvw HEV|"EE X )o

=5 Az ®WENE -OH, -0R", -NR),, -CE=OR", -C(=0)NR)., -COR™, -SOR™, -C(=NR“)R",

-CENROR™, ~CENRONR™),, =SONR )5, -SOR™, -S0.0R™, -SOR™, -C(=SN(R™),, -C(=0)SR”, -C(=8)SR™,
Cio &7 (A& 59, ol2¢, dHZol2U), Couyg EAE, Cog &7, NENZCry &, SAENZCoy &
Ad, bR L7, G 7FIERAIZH, 3-149 EIZAZE, Gy oFE 2 5-149 FH=Zo1d 71& 2T
shup ol ARHAE gon, 97| Zbztel &7, dAd, &7d, SEHE g, dHEdAd, dE li%7l‘é,
H2RAFY, HHRAZY, olzay, o} 2 e Relde EyHoT 0, 1, 2, 3, 4 T 579 R %
AgEa, o714 RY, R, RS 2R = 26 gejd upe guh. B4 nEvlE #d )sRop de] T4y
o] 9lar, EYo Fx=2 I3y F3 [Protecting Groups in Organic Synthesis, T. W. Greene and P. G. M.

Wuts, 3" edition, John Wiley & Sons, 1999]¢l AA|3HA 71AH AL Egtslc},

dg Sol, A ¥ay], oAl o= 7] (dE So], -C(=0)R")E EEoluE, ol EcluE, ZRRME
ofml= | EIRIEoMEcin= | EE EEOWEOME, A dot Eon|= | 3-wldZ 2 gtolu| = u]F 3o}
n=, 3-HEdrta o= N-wlzddddEtd fFEA, Wlzoln = p-dldilZolu| = o-HEZ oA
Eoln|= | o-HERF[AOMEotn| = obA|EopA Ectn] = (N'-tE 2 ¥l d & o} ofm] i ) oA Eolm] = | 3-
(p3lesAdd)Z2dolu= | 3-(o-HERY L) Z2gFolu|= | 2-HE-2-(o-HEZHFA) Z2goln| = 2-1
g-0-(o-FdolZ A ZEgolu| = | 4-FzZREolu= | 3-wE-3-UEZFEelnE | o-UEZAUuE | N-

oslAEWEl oY FEA, o-HERMZolnE 9 o-(ARYSA )i =eln =S 23} o]o] A A= oF
o},

A BE7], gAY F2uHolE 7] (dE S0, C(=0)0R")E vlE sl2Zuluo]E | oE Jl2uluo]E, 9-Z
ZeoddvE ZlEZuiHo]lE (Fmoc), 9-(2-&¥)ZFeddvE sl2niHo]E, 9-(2,7-UBEF)ZFQ 2o dn
g Jt=2n8ideolE, 2,7-t-t-FE-[9-(10,10-t]=-24-10,10,10,10-E| ES}3| =2 E| 2. IAHE) [HE  FL28lH o] E

> |

(DBD-Tmoc) , 4-wl5A|#| v 7k2ukmo] E (Phenoc), 2,2,2-EglE2 &Y 7h=utH|o]E (Troc), 2-E=|vE€d
dolld  Fh=ube|o]E (Teoc), 2-3deld Ji=npde]E  (hZ), 1-(1-othrE)-1-vleoe  Jt=uleo]E
(Adpoc), 1,1-ydE-2-st2od J}Znlvo]E 1 1-tywE-2 2-tJHZF e J}=Znpyo]E (DB-t-BOC), 1,1-
tuE-2,2 2-Eg|Z22o|d Ft2ulvo]E (TCBOC), 1-WE-1-(4-vmdd)oed 7t2uleo]E (Bpoc), 1-(3,5-
t-t-Fgud)-1-mdeld 7t2nto]E  (t-Bumeoc), 2-(2'- % 4'-Fg|d)old 7t2utdo]E (Pyoc), 2-
(N N-AZze 87 28 ol 2)od Fhano =, (-3d shavvo]E (BIC Ei Boc), 1-olriwrd Fhaw}
#Hlo]E  (Adoc), HIE 7ZkEuiHo]E (Voc), & 7Zk=upd]o]E (Alloc), 1-o|AZ =AU Jt=uldo]E
(Ipaoc), At Zt=nieo]E (Coc), 4-HERAIUE 7h2utmo]E (Noc), 8-F=d 7t=utH|o]E | N-3| =54
ddgtd s2upde]E, GZUUE L JlE2niHo]E, Wld JtEulw|o]E  (Cbz), p-vISAMZE Jt2nido]E

(Moz), p-HUE=ZHWA 7t2ulr|o]E, p-BaRld st2ntmo]E | p-F 228l 7t=2utdo]E | 2 4-t|F 2 =uld
Ft2ntdo| E, 4-vWdzudild Jt2uiHo]E (Msz), 9-AELME st2nivo|E, Cidrd stEnpHo]E
2-vgE|eod Fh=utelolE | o-mdwxdold si2uiElolE, 2-(p-EFAExd)oE JtEnbHo]E | [2-
(1,3-tElopd) Jvle 7k=nteo]E (Dmoc), 4-HIEEIQ#d 7k=uteo]E (Mtpe), 2,4-HrIEE 3d Jt=n}v)
°]E (Bmpc), 2-¥2¥Ueo|d JtEnH|o]E (Peoc), 2-EFHAHELFEY oA EE 2l o]E (Ppoc),
1, 1-gHg-2-Alofr=od FtEntHo]lE, n-F22-p-obdSAHAE stEntolE, p-(H3| =S A nd)wd Jt=

[m
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Hio| B, -l zolSAE e FtEnbdolE ) 2-(EdEFeave)-6-A2rdrd FtEntHo]lE  (Teroc),

nrUEZAY Aeuiiols, 3,5t EAMA A2utolE, o-UEZNA Fulro]E, 3 4-t]EA-6-1] =
20a FEel s, Hd(o-UERAd)MY Ao =, (-opd shzuidols, s-Md osteuiuelE
Aobeld SevtdolE, AFERY seuiiols, AFEAN seuiiols, AF2AY AeuolE, A

gezzang s, p-d A A sentvolE, 2 2-tlr B Aol Fhutulo]E o-(N,N-t] o]
gt d o) )i Fhantol £, 1, 1-0WE-3-(V,N-t g7t B ot £) 22 e shautiols, 1,1-t)v
gsesd stanel s, u(2-sle )iy Ao, s-Fehdrg s, s-clol e EA Y Fh2ut
MolE, olaned szupolE, olayd stEupolE, olxvmEld FEubilolE, p-(p'-vHA|s o}
2)fA sheihelE, - gAFERY el s, 1-WYAFRAN Ao, 1-vY-1-A 2R
Qg FheuolE, 1-HE-1-3,5- OSSN E A=ulue 2, 1-ud-1-(p-3delzs )l Y Fh=u}
MolE, 1-E-1-A g e Fh2nto] =, 1-WE-1-(4-51 D)ol D Fh2ntvlol =, M sl =, p-(sd
b A FEuplolE, 2,4,6-Eel--Edd A=ubiols, 4-(EGWEGRE)ING F2nio]E U
2,4,6-E €A sevldlo| 5 et ofo] AFHAE ki

A ®BE7], dqAg FEol= 7] (dE o], -S(=0R)E p =xoh = (Ts), WlAlEEotn =,

2,3,6-Eg v e -4-v| EA A Zolu| = (Mtr), 2,4,6-EHWEA AL F= (Mth), 2,6-UHE-4-mEAH
HeFo| = (Pme), 2,3,5,6-HEZFHEA-AEANRIEZH = (Mte), 4-HEA|MAEE}H = (Mbs),
2,4, 6-EdjredllAlEEoln| = (Mts), 2,6-TH|EA-4-wedWlAlEZolr]= (iMds), 2,2,5,7,8-HElvd A =Zrk-
6-=Fot = (Pmc), WEEEE (Ms), B-EveddoeEEolu= (SES), 9-AEFHAEE M=, 4-
(4',8' -t EAUZe e )Wl A& Eolu| = (DNMBS), Mld&Eoln = Eg|ZRoavdsEoln= o g
Folu| =g xget o]d AlgE A= =t

g2 A BH3E7E deEolxd-(10)-o1d F=A, N'-p-EFdEE ol ol F=A], N'-dldolr] g L
old F=A, N-wlxduddetd F=A, N-olEdEed WEZ], 4,5-0 8 d-3-AE 8 -2-2 | N-Zeho]n]
= N-ggolsAlelnl= (Dts), N-2,3-gHldZgoln= N-2,5-1udd]ZE N-1,1,4,4-HEgw e o] d oA

Z2dg HI7ME (STABASE), 5-X3t®  1,3-tvE-1,3,5-EgolAA| S 2d2-2-2, 5-xg%  1,3-tulE-
1,3,5-EglolgA 2 dal-2-&, 1-X39 3,5-TUEZ-4-vg=, N-ddolul, N-&Holnl, N-[2-(EgHdA
D)o EX eyl (SEM), N-3-oldEAZ2Folwl | N-(1-o|ATRIA-A4-UERZ-2-L4-3-Z 22 -3-Y)o}ql | 4
v YEE ¢, N-wEodl, N-Y@-wEA ) Hdoelwl, N-5-tilzpe|Hoelwl, N-Egjddudolyl (Tr), N-
[G-HEAHD YA IrE ol (MMTr), N-9-sldZF g dol?l (PhF), N-2,7-tE22-9-ZF e dvdalo}
9l N-Fl2Ald ol (Fem), N-2-ZHolu: N'-SA = N-1,1-gHdg e mdaolnl  N-widz]dojnl
N-p-mlEA A dofrl, N-valdwdelql, N-[(2-F)mA D] Aelql, N-(N' N'-tjr ol g
ghotdl, NN'-olAxzghedrjelyl, N-p-HEZwlAg oy, N-4gAdgdolnl, N-5-F2 24 o}yl
N-(5-ZZ2-2-3|=FAEd)sdrdalolyl, N-AlZZ3ddlolnl, N-(5,5-THE-3-F4-1-A 22 A d)o}
v, N-EE FEA, N-gEdEadd f=A, N-[Hd(dEeldazEg- EE "gau)olid oy, N--g
A olE, N-old A olE, N-HERoH N-YUERLolyl, of¥l N-SAI= | tadxsyelu|= (Dpp), HHE
E]S’_ii:vﬂo}‘j]‘: (Mpt), HoldEexaeln= (Ppt), tedd EAFaolugolE, o]l Eéﬁeo}lﬂtﬂ |
, gEld Exa¥x2olugolE, WlAl&EHoln = o-UEZWALHlu| = (Nps), 2,4-TUEZHA Jﬂo}lﬂ

J‘ﬂE]r%i iAol = 2- Wf -4~ uﬂEAlﬂﬂi*ﬁﬂc}HlE, Edvdvdsdoln= o S—HEEJJ

ol = (Npys) & XEgsl} oo A=A = &=rt.

E4 AAGEH A, AkAh AR} el EAEe XET| = A HEY] (B "IEEA BHIU]"ER X HH)
olth.  AA& BEZE RY ANRD), -CEOSRT, -C(=0R™, -COR™, -C=ONR™),, -C(=NRR™,

CENRTIOR™, -CERDINR™D),, -SGOR™, -SOR™, =Si(R™)y, -P(R™)y, PR, -P(=0)R™, -P(=0)(R™),,

-P(=0) (0R™)5, P(=0)NR™); @ P(=0)(\NR),2 E3Hah} olo] AAHAE eror], o714 R, ¥ 2 R e 2

do AYw ne} BTk, 2AkA BEV|E A J)EBokd dy FAHe] i, B Hx=zm xdE I

[Protecting Groups in Organic Synthesis, T. W. Greene and P. G. M. Wuts, Srd edition, John Wiley &
Sons, 199919l FAISHA 71A1E AE EE3Ic},

AqAHQl A BEvle Y, WEddd o, WEEedd (WD, t-FEEeHd, (EdyvEdE)Hs
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I{g (BON), p-#lSAMASAIHE (PMBM), (4-wlSAH5ADEHIE (p-AOM), T-o}o]ol&

GUM) t—-‘%’—%/\]uﬂ%, 4-HeldSA Y (PON), AFSAHE, 2-H5A o EAHE (MEM), 2,2,2—5?4%&&
He, 2o EANHE | 2-(EgHE L) EAHE (SEMOR), HIEZS|==232d (THP),

E%Eﬂ%lziﬁmé, HEZS| E2Euetd, 1-HWEAASFZIAN, 4-wSAHEH| =29 etd (MTHP)
SAHEGS| ERE I gd, 4-HSAHEDS =RE eYgtd S S-HESAE, 1-[(2-FRE-4-vE)Hd]-
A9 d-4-Y (CTMP), 1,4-t)5Ak-2-4 EﬂEa}aEiTa}é, HEZS| =2 E QFed,
2,3,3a,4,5,6,7, 7Ta-%E}3| = 2-7 8, 8-E g W€ -4, 7-H e} = # %f—al 2-9 - EA Y, 1-(2-F R 2| EA])0|
g, 1-dE-1-vEA Y, -WE-1-wd A g -eE-1-ld S A 2-E2F e 2 E | 22 2-EFERAE
-EgugAded, 2- (Aléﬂ'eﬂé)oﬂﬂ, -5y, o4, —eiiﬂlé, p-HEAIEE, 2 4-UYEZHY, WA
(Bn), p-mlSAMA, 3,4-t]u A4l QEEH* 14, p-UEZNA, p-Z2uld, 2,6-tF=2d, p-Alobx
WA p Al 2 2—4%%, 4_432 3-m| el -2~ Aaa N-2A % oddue, pp'-tlyEZH =5 =d 5-
gulzewd Egdddd, o-UZEddduyE, p-uSEAly 1%%11%11119, O (p-mEAF D) A E, Ex
(p- uﬂiﬂ A, 4-4'-BREIAGASAHD) YA IAE, 4,4 4"-Eg 24, 5-UER2 oL 1%)1111
g, 4.4 A"-EfaFEY=dedd)md, 4,4 4"-Efa2Azd2AHgd)md, 3-(o]nthE-1-Y)H] &
(4" 4"-guEsA D) M, 1,1-0]=U-mESAF1E)-1'-gddre, 9-dEL, 9-(9-#d) AL e, 9-(9-7<d-
10-52)MEL, 13-t &H-2-9, wlzolAbolEd S S-HSA L, Eguadd (M), EfdEdd
(TES), Egoliazza A= (TIPS), Hlﬂ]‘%ﬂiiiée‘% (IPDMS), Holdo]Ax2d Al (DEIPS), vude X
A8 -RagWadd (TBDNS), t-FEuHdA (TBPS), EdHddd | Eg-p-ma 4843 Egydad,
e degd A (DPNS), t-FEHEAADEE (TBUPS), EEWE, HEZAFEWO|E, olMeHo]E  FR=2o}
A olE, tEERoMHoE, EFIERoMHolE, EEFoEoAHolE, mEAlolHE, Egudn
EAloPAH O E, HZAoAHOIE, p-SERFSAIoMH O E, 3-HdZEI QY o]E, 4-SAFEmdolE (¥
EUolE), 4, 4-(dATE ) HE o] E (HEZ =GB olAg), IERoo]E, oltRtEdo|E, &
EYolE,| 4-WEAIZEYOE, HIFo|o|E, p-dldilFolo]E, 24 6-EdEilZoo]E (HAEOIE),
WE Jl2RYoE, 9-ZFodvd Jl2HYolE (Fmoc), ¥ 7I2HU|0|E, 2,2,2-Eg|Z22E 728
HolE (Troc), 2-(EzvEAd)oE Fl2H Y o]E (TMSEC), 2-(Hd&Xxd) oE 7t28 Y o]E (Psec), 2-(E
aldx~xQ) old JtERYO|E (Peoc), °|A&F-E JFFERMO|E, Hd Ft2HUO|E, ¢4¥ Ft2HUYo|E,
t-Fg JFE2HU°]E (BOC ¥+ Boc), p-HERHY 7t2RYo]|E, W& JFl2HU0]E, p-w|EAHZE 721y

O|E | 3,4-yHEAHA 2R Y OIE | o-UEZHA FIE2HY0E p-UEZWA JFtERY|E, S-Hld HeTt
ZHYOE, 4-FA-1-1xd ﬂEELﬂO]E, e YELIFEHYC|E, 2-0fo] QT HIFo|o]E  4-0}X| EH-E]
JolE, 4-UER-4-HEFEl-oo]E  o-(YHEREWE ) Fo|E 2-L2UulAlEF Y o|E  2-(HYE =

A, 4-(MEE oS D) E, 2-(rEE| e SAWE) o] E, 2,6-HIZ2-4-w D352 oAl E]
olE, 2,6-HFEE-4-(1,1,3,3-HEHAFE) Ao H O E, 2, 4-H] A (1, 1-Hwd Z 2 ) o 5 A of A ] o]
=]

)
E, ZRadsddeldHels, ol aFEldolE, RudA o=, (B)-2-WE-2-Fel ol o=, o-(vHA|o}4)
MzAOlE, q-}EEdoE, UEdoE, o7 NNN N -HERREAT L obuldo]E | 27 N-sldste
dplolE, melolE, HMdEavEed, 4 24t ERddEAolE, SuolE, WEEEyolE (v
Qelele), MAEEUelE % EAdelE (18 Easht olo] AL @

S AAGHNA, & dx} Aol EAEE A= & BaY] ("HE REU"RE Aot & BIU|=

aa

RY, NRD),, -C(=0)SR™, -C(=0)R™, -COR™, -CCONR),, -C(=RIR™, -C(=NR™IOR™, -C=NRINR™),,

-S(=0R™, -SOR"™, -Si(R™);, -P(R)s, -P(R™)s, -P(=0)R™, —P(=0)(R™), —P(=0)(0R™)s, -P(=0)N(R"), =

bb cc

P=0)OR),E EFEY ojo] AFEAE 2o o714 R, BT 2 RTE 2o AojH vlel prh. 8 W
71 AE 7)EEok] 4y FTAH Jda, HAd Hxwm FIHE F3 [Protecting Groups in Organic

Synthesis, T. W. Greene and P. G. M. Wuts, 3" edition, John Wiley & Sons, 1999]¢] AAstA 7)A€ AL

"olg7|" (Lo)v v Ad ddolA g B A=} A olgete w4 @ (714 E3
Sofdl A o]dl|E = gofo|tt. e ARgE olEV]|&E
Att. o= 5o, E3d [Smith, March Advanced Organic
-502) 15 Fxdrh. AHQl olEVE TR (dF B, FRE, HER, ofo]oE),
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aa

SR (0 At sh=rd slel RaE Feel, ord RUE Beel Ael® whsh @), -0(C-OR N EE
S0S0LR" (1 Bol, B4, W, W) (4714 R Qoe Age 97, sz AaE oY i gl
A% e zolde )2 zaa} old ATFHAE @it B4 AN, ojgr)= Aot EA
AA el A, olgr)E Telt},

ol AFEE ofF "Holm 19 A9 AR 1, 2, 3, N BE 1 279 4
W, gAY, d5 59 1 WA 4, 1 qm 3,19 2, 2 UA 4, 2 A 3 &=

w o

go] "EgsE mi= AlglgolErE gyl &Ee] othEs i ﬂ]E SEAE (A3, B5FgEe HwE
e BA (2 o], W ol AuRA Er FHA B (AT Bol, 4@, Fead 3 dgms E
VP E A S ERUL g e e R IR M

AQach. BawATheemi

o] 1 o 2 E]f‘r@rii 7beasd H}\q—L oAl 7hd ©@edt ghgl o]
t}. ‘:HE"E'”J Aol = s ] G0y (dlE 591, Clpls (A2, oA SF322)) (9714 y= 3
Vel AreDE el 4 Atk 4] AR sshael o8l gefolA) e 54 o) dEe wa v
Aol ER 4 Atk AF 5o, MSAUNAE S G0olR, RiAbteeltelt,  wiA}

o
e
1>

ull

FhetolEs SAHoR 5 B 6709 " AR ofFojxar, 747 AEXA Y Hiig AT, BRxAptet
o=t dHsEE ke Ao, ol dEiE AFHa; BxApleto| st AES ek A, ole
AE~Z (AT, BEwiplgol=is Ei drs T AR JEHZ 3, 4 T 7719 &4 AR o]Fo)d
T 9laL, 77 Edles, HERA Y FEAE AT, FPHELUsE H Y EFAokES 47 g
Eox WU AEEFS A Yoz FHT, ATHEZ A o] o JEEZA U EFYLAE ¥EEa; A
EHER2: 3o deEgras pwt, dudEs e gnss olguws, IR 9 Yang ¥
shal; AEHES & f8Rs ojgtERs, AAERA P YERAE TP, dEIdis G o F
FHA (dE B, gRERA), wea ZEgEA dEs JEA GR2a FEA W o|EAE ¥ehal;
AR LE G TRES, IASA, 22025 9 BVMEAS AT, AEIES G2 ARFERAE
gk, sl=5d 7] (F0)E Bk BxAbtetol =9 Zhzhe v ke, A WA B vpAY gaE
o

2
e 2ot i

RS =
el ¢aRast B9 GI0S 2a, 19 6A9 B A4 F 1S A0S ZEA GA8e

k)
o,

= & e
e A A e el W ool e TE A FYEA, =34 A 13
d = T =

depes Few Beja, 2 FH ow AT, A4 ?ﬂﬂlOﬂH *1%@'
BaR BEE, tERY RS ShstE w@Ah dxE 209 e weE 2te
AAp= agle] HW 9 E= otgfe] AAE HE ¢ Ak, ABAEE e Al EA AL olwmmE &
a obwmoA, obew ®A Aol -0H XEV1E -CHOH SEAZFE e v F ( e
-CH0H A 2k7] 8 obier] sl=Fdo]l ule] Hwe] Fd3k 5 (A2)ed e dieks] dee= B ok=rz &1
I:‘r. 271 ool A RumAgtEtel= @9lE x¥ehe wHrstES 7M7) fAaptEtelE E= ZEjabvtElel=
(2 o], Egaglatelm) @ Bad, 27] ojate] RiAlztglel = whel: g uke S K] PgAE Za]FA
= ddz eAE o Al s @A dEo], she] Riapgletel =
25E |54 7] AAS FEdn. AdAAR] HaplelelEs FaRs, HERA, HES, UEX,
E 2, AdER e, gyl s, AR e, RimHlo A Wen e,
qo] EgAlTIElo|EE o|AWUEED A, UAZEZLA, YEEF
2 ARERS 23t ol AFHA = der. &o] B5dtE
r

T FA A1 dAAE xgheitt.

pud
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FSA1507013, FSA1507066, FSA1507068, FSA1508001, FSA15080032] %3

SH 4-BnEw-1-3d RS
BzO\EQZ\/OBZ I—T—EE Bzo\bgf\/C>BZ
BzO OBz BzO OBz
(2R,3S,4S,5R,6R)-2-(A 2L A)HE)-6-(FE-3-<-1-LE| Q) Hl Es| =2 -20-9 &3 4, 5-E8|d  Egulx
oo|E4-BRRE-1-Fe  (2.48 mlL, 24.5 mmol, 1.5 WH)S SHFH THF (60ul) ol LA
(2R,3S,4S,5R,6R)-2-((H =Y < 1)1:11%‘)—6—1:112%LEE11E3}%1CE 20-7]2-3,4,5-E8|d EgHlzdE (£d
[Doyle, et al., Org. Lett. 2017, 19, 5802-5805]¢l wh&} A%x%) (10.0 g, 16.3 mmol, 1.0 BF)<e] LA
A7relodek. &AL 0CE WA 7]aL, DBU (3.65 mL, 24.5 mmol, 1.5 @& #7lste], W dEe] FA

PAHES St e EFEL 108 BT wwkel, 48 dol FEAAT. FAHA-2H Amcie
(A2 Z 10 - 20% oNE oA EHCIE) ) o3l FAlste] MAE (3.0 g, 4.50 mmol, 28% +&)S WA Lx A=A
SE3gth, MR (400 Miz, CDCl;) & 8.15 - 8.06 (m, 2H), 8.00 (ddd, J = 17.3, 8.3, 1.4 Hz, 4I),

7.85 - 7.73 (m, 2H), 7.69 - 7.59 (m, 1H), 7.60 - 7.43 (m, 4H), 7.46 - 7.35 (m, 5H), 7.33 - 7.19 (m,
2H), 6.09 - 5.97 (m, 2H), 5.90 - 5.84 (m, 2H), 5.69 (ddt, J = 16.9, 10.2, 6.6 Hz, 1H), 5.11 - 4.90 (m,
3H), 4.61 (dd, J = 11.5, 7.5 Hz, 1H), 4.46 (dd, J = 11.5, 5.2 Hz, 1H), 2.84 - 2.53 (m, 2H), 2.53 -

2.19 (n, 2H). C NMR (101 MHz, CDCl,) & 166.16, 165.84, 165.66, 165.53, 136.19, 133.75, 133.61,

133.36, 133.35, 130.10, 130.07, 129.87, 129.85, 129.61, 129.24, 129.17, 129.14, 128.80, 128.60,
128.57, 128.40, 116.47, 82.78, 69.25, 69.08, 69.06, 67.54, 62.87, 33.78, 29.37. HRMS (ESI+, m/z):

[M4Na] Cagllsj0sS] THEF 712F2] 689.1816; 2122 689.1814.

H
cl, _o_ Cl
tBu—:Sn< ,Sn/\—tBu

TN tBu 0 tBu TS

H

OBz OH
B20~L,2 Bzo\bg?\/
Bz0 MeOH BzO
OBz THF OBz

(2R, 3R,4S,5S,6R)-2-(F-E-3-l-1-LE] 2 )-6-(F| =EA| W& ) B E}s| = 2-20-3] ¢-3,4,5-E2| Y

EguFoolE: tERIZHELY]A(L, 1-tWEdE) t-p -3 =2 A 0]F4 (o 43 g, 0.752 mmol, 0.17 ZF)
(3 [Ni, M. et al., Carb. Res. 2020, 498, 108172.1°] w2} A|Z=E)S < MeOH (30 mL) ¥ F<= THF (9
mL) 9 EEE Fof A7 (2R,3S,4S,5R,6R)-2-(HNZL=2A] ) H € )-6- (%‘—E 3-¢l-1-dEl ) H Eg 3| =2 -2
9 @-3,4,5-E8]d EFH R O)E (2.95 g, 4.42 mmol, 1.0 Z&F)o] Hrlelgdt. ¥ EIES 65CoA] W
Al (16A17F) makskar, 79t sloll sFAIAY.  ZUHA-ZE AZvtEaY (82 F 10 - 25% oY ofAlE o]
E)o o AAste] AAE (2.0 g, 3.25 mnol, 74% &)< WA My =A FEEch. H NR (400 Mz,
CDCly) & 8.11 (dd, J = 8.2, 1.4 Hz, 2H), 7.99 (dd, J = 8.3, 1.4 Hz, 2H), 7.81 (dd, J = 8.2, 1.4 Hz,
oH), 7.64 (t, J = 7.4 Hz, 1H), 7.52 (dt, J = 9.4, 7.5 Hz, 3H), 7.41 (dt, J = 15.6, 7.5 Hz, 3H), 7.23
(m, 2H), 5.99 (d, J = 5.1 Hz, 1H), 5.93 - 5.72 (m, 4H), 5.17 - 4.98 (m, 2H), 4.73 (t, J = 6.8 Hz, 1H),
3.91 - 3.73 (m, 1H), 3.66 (dd, J = 11.7, 6.8 Hz, 1H), 2.82 - 2.56 (m, 2H), 2.37 (m, 2H). C NMR (101
MHz, CDCl;) & 166.73, 165.81, 165.36, 136.18, 133.83, 133.51, 133.28, 130.05, 129.95, 129.70, 129.05,

128.90, 128.71, 128.50, 128.33, 116.46, 82.86, 69.85, 69.55, 69.18, 69.00, 60.78, 33.70, 29.46. HRMS
(EST+, m/z): [MHH]™ Colag0sSOll TN 713EX] 563.1734; A2 563.1728.

S/W S/\/\
DMP
BZO\MOH CHoCl, BZOMH
BzO OBz BzO OBZO
(2R,3R,4S,5R,65)-2-(FE-3-¢1-1-UE 2 )-6-EL 2L H E}s| =2 -2l-T| &-3,4,5-ET| Y EHlFoo|E: &2
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2ret (25 mL) Fo &aA2 (2R,3R,4S,5S,6R)-2-(FE-3-<-1-L g
@-3,4,5-E8Y EgulzoolE (2.30 g, 4.09 mmol, 1.00 H=F)e A

g, 6.14 mmol, 1.50 B&)S Hrista, AAE WA derls 1A b wwekivt. Wk £33
EHE (100 mL) & 3]AstaL, X3t 74 FEAUGEF & (37.5 mL)ell ©]o] ]

wt%, 37.5 mL)2.2 Ak, AAE olFF THES 23TdA 1A &<

. 4 L golE oH= 3 x 15 2 FESa, 3 §7] FE2ES L3t 54
(37.5 mL) % ¢ @B7.5 mbE #AHoE AFEAT. f7] &H4E&E AU EF
oAxsla, FEAA BAE (2.27 g, 4.05 mmol, 99% F&)& WA DI A2 FEEFoH, oF

§ Sl F7h AAl glol ALgaic.

(e} S/\/\
S/\/\ g ;
b HNTMBU L /=0
BzO~L 72 Cuso, Bz0 [} N JBu
N
BzO OBZO =24, 40°C 74 éS')

(2R, 3R, 4S,5S,6R)-2-(F-E-3-21-1-9E] 2)-6-((E)-(((R)-tert-F-e<=vd)oln x) v ) g Eg}s) = 2-20-3] -

3,4,5-E8 Y Egulzd o) E: (2R, 3R,4S,5R,6S)-2-(FE-3-d-1-UE]| 2 )-6-EL =2 W E| E&} 3] = 2 -2H-3] -
3,4,5-E8]d Egdizxo|olE (2.27 g, 4.05 mmol, 1.00 ©), (R)-(+)-2-wEd-2-Z 2= olu]= (983 ng,
8.10 mmol, 2.00 &) =D T4 sAE] (I1) (970 mg, 6.08 mmol, 1.50 BeF)e] &3] Y EFql (13.5
nL)& H7FeTE. AAdE d"gAS 40T 7Fgsta, 16413 59F waksiglt. w3 EF=ES 9 2%

WAE =S sla, AlFstdA AgolEE Fa oFslditt (3 x 30 mLe] CHLly). 3 f7] FEES 547
., ZYH-Z29 azvEagn (A F 10 - 50% g olAElo|E)el ol&f AHASe] MAHE (1.88 g, 2.83
mol, 70% &)< WA Bx 2N =5}, ' NIR (400 MHz, CDCl3) & 8.04 (d, J = 2.2 Hz, 1H), 7.98

(dd, J =6.9, 1.5 Hz, 3H), 7.78 (dd, J = 8.4, 1.4 Hz, 2H), 7.64 - 7.55 (m, 1H), 7.57 - 7.48 (m, 1H),
7.45 (t, J =7.6 Hz, 3H), 7.39 (dd, J = 8.4, 7.2 Hz, 2H), 7.26 (d, J = 2.2 Hz, 3H), 6.30 (dd, J = 3.0,
1.5 Hz, 1H), 6.14 (d, J = 4.9 Hz, 1H), 5.89 - 5.71 (m, 3H), 5.53 (t, J = 1.8 Hz, 1H), 5.09 - 4.98 (m,

OH), 2.82 - 2.63 (m, 2H), 2.42 - 2.34 (m, 2H), 0.99 (s, 9H). C NMR (101 MHz, CDCl,) & 165.68,

165.45, 165.30, 164.66, 135.93, 133.59, 133.54, 133.25, 129.95, 129.89, 129.75, 129.14, 129.00,
128.96, 128.61, 128.50, 128.28, 116.72, 83.46, 71.38, 69.45, 69.05, 68.59, 57.11, 33.69, 29.76, 22.08.

ﬂ%(%ﬁ,mﬂimeCﬁbmﬁﬂlﬂ@ﬁhﬁ]%é%%;é%ﬂ6&2%&

"mgar
S/\/\ 1. - g S/W
H
Bzom HOW
Bz0 0BNg#®BU 2 NaOMe, MeOH HO ol NH,
x 3. HCl 924

(2R, 3R, 4S,5R, 6R)-2-((R)-1-0}r] ;= F-E -3-<l-1-Y ) -6-(F-E-3-d-1-LE] Q) H| E&} 3| = 2 -21-3] &-3 4, 5-E
& -78TColA THF (4 mL) ol &31A17) (2R,3R,4S,5S,6R)-2-(F-E-3-2-1-9E] 2 )-6-((E)-(((R)-tert-F-d <%=
gd)olul ) WeE)H EeFS| =2 -20-9 -3 4 5-Egd Eg¥lzo]o]E (0.689 g, 1.04 mmol, 1.00 Z&)el &
of o wlauv¢r BEwnlo]= (THF % 0.92M, 3.39 mL, 3.12 mmol, 3.00 B=)E H7}sbar, -78TelA 14
EoF wytalgit, fAS Heow FLHLE 5k, MeOH 5 0.5 M NaOMe (10 mL, 5.00 mmol, 4.81 Z)Z
A7vekdnk.  1AZF B wwWkek &1 4-t]2AF 3 4 M HCL (2.5 mL, 10.0 mmol, 9.60 F#)S Hrbsla, 14
oESE wskgivk. Wk EFES S bl wFA7IA, EFHA-ZE AZvtEHY (0.5% X3t A4
M S 10 - 20% Wgk2)el 93] HAste] AAPE (3 @Al 2A 0.20 g, 0.691 mmol, 67% 5

oA 12

£)o g4 oz =3tk H MR (400 MHz, MeOD) & 5.92 - 5.81 (m, 2H), 5.42 (d, J = 5.5 Hz,
1H), 5.23 - 5.15 (m, 2H), 5.12 - 4.99 (m, 2H), 4.13 - 4.05 (m, 2H), 3.99 (dd, J = 6.9, 1.5 Hz, 1H),
3.57 (dd, J = 10.2, 3.4 Hz, 1H), 3.27 - 3.22 (m, 1H), 2.72 - 2.48 (m, 3H), 2.46 - 2.33 (m, 2H), 2.30 -

2.18 (m, 1H). 13C NMR (101 MHz, MeOD) & 136.69, 133.93, 117.70, 114.91, 86.67, 70.97, 70.52, 68.91,
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67.98, 50.81, 36.18, 33.69, 29.34. HRMS (ESIt, m/z): [+ CigHasNO,SOl digh AAEA] 290.1421; ASXA

290.1423.
o
SN e o TN
= 3
HOW NEL HOW
HO NH; 3 HO ., A HN._CF
HO MeOH HO 3

N-((R)-1-((2R,3R,4S,5R,6R)-6-(F-E-3-2-1-UE] £)-3 4, 5-EF 3| == A g Eg} | = 2 -20-¥] &-2-Y ) L E-3-4
-1-9)-2,2,2-Eg| EF 2 2o M Eolu| = NeOH (15 mL) & (2R,3R,4S,5R,6R)-2-((R)-1-0}7] = HF-E-3-<l-1- )~
6-(F-E-3-d-1-dE Q) HEZ3| =2 -20-9 #-3,4,5-E&2 (0.20 g, 0.691 mmol, 1.00 Z=F)2] LMo wE
EZFo 2ol HOlE (90 ul, 0.898 mmol, 1.30 @) 2 Egjoldobyl (289 ul, 2.07 mmol, 3.00 FH)S
Arhstgleh, ool WAl (1647 Wad ¥, g EFES A s wEAZG. 2 1S ERERL o
g olAHO]E (20 nL)E FEs i, ¥4 (3 x 10 mL)E A3 AAHE (0.21 g, 0.545 mmol, 79% F&)<S
g odmA FEakgith.  H NWR (400 Miz, MeOD) & 5.94 - 5.70 (m, 2H), 5.41 (d, J = 5.7 Hz, 1H),
5.12 - 4.99 (m, 4H), 4.29 (td, J = 8.9, 4.2 Hz, 1), 4.19 (dd, J = 8.4, 1.3 Hz, 1H), 4.09 (dd, J =
10.2, 5.6 Hz, 1H), 3.88 (dd, J = 3.3, 1.3 Hz, 1H), 3.61 - 3.54 (m, 1), 2.71 - 2.54 (m, 3H), 2.39
(tddt, J = 8.1, 6.6, 5.1, 1.4 Hz, 2H), 2.29 - 2.20 (m, 1H). C NVR (101 MHz, MeOD) § 157.53, 157.16,
136.68, 133.89, 116.91, 114.93, 86.66, 70.71, 70.13, 68.76, 67.95, 49.73, 35.35, 33.64, 29.20. HRMS

(ESI+, m/z): [M+H]+ CistaoFsNOsSell t gl AlAkA] 386.1244; A 5%] 386.1244.

TN YA EA) s N
/ Nz =
0 0
HO [ HO
=T 1
HO L6 HN\n/CFs HO 115 HN\n/CFs
¢] O

2,2,2-E8]|ZF 9 2-N-((IR,8R,9R, 10R, 11S,12R,7)-10, 11, 12-E 2] 8] == A|-13-L-A}-2-E]o}H| A 2 [7.3. 1] E
g 22-5-91-8- ) oA Eebn] =1 N-((R)-1-((2R,3R,4S,5R, 6R)-6-(FE-3-201-1-UE] £.)-3,4,5-E 2| 3| = Z A | E g}
3| =2 -2H-9 $-2-) H-E-3-4l-1-%)-2,2, 2-Eg EF 2 ZoA Eoln| = (0.21 g, 0.545 mmol, 1.00 BH)E &
el (1360 mL) Foll &alA7]a, §Hs 7 ol 7FEsisint. EF<l (5 ml) Foll &A1 A2 S3he
Z#+= (23.6 mg, 0.218 mmol, 0.40 Z&) = TP 11 v (92.6 mg, 0.109 mmol, 0.20 F=F)E ¥H$ E3
=

ol Hrietdek. 5 Sl 20% ke ) wkg EFHES DMSO (0.77 mL, 10.9 mmol, 20.0 F&)ZE #AA3}
I, Aeow YAHEE Q. WS EES AF dto] wFA7|AL, old olAEHolE (15 nl) ¥ A4 (15
mL) Fol A&7, & e, $4 =L ol olAHlE (3 x 15 nl) 2 AHstx, &3 F7] F
[e) ==

S

EES M EFOE AN, FFAHY. @ st sF5A0 T, FdU41-Z29E aZ2vtEad Y (DCM

5 - 10% WEre)e] o3 AAste] AAEE (75 mg, 0.21 mmol, 39% F8)<S 24 A=A FEadth.  H MR
(400 MHz, MeOD) & 5.67 - 5.51 (m, 2H). 5.44 (d, ] = 5.9 Hz, 1H), 450 (dd, J = 11.1, 1.0 Hz, 1),
4.40 (dt, J = 11.1, 3.3 Hz, 1), 4.02 (dd, J = 10.2, 5.9 Hz, 1H), 3.77 (d. J = 3.3 Hz, 1H), 3.44 (dd,
J=10.2. 3.3 Hz, 1H), 3.16 (ddd, ] = 13.9, 4.2, 2.3 Hz, 1H), 2.99 (tdd, J = 13.5, 11.4, 4.2 Hz, 1H),
2.79 - 2.65 (m, 2H), 2.20 - 2.13 (m, 1H), 2.05 (dt, J = 13.5, 3.7 Hz, 1H). C NMR (101 MHz, MeOD) &
157.49, 157.12, 133.39, 124.10, 117.53. 114.67. 88.97. 71.64. 68.61, 68.51, 67.75. 47.96. 32.88,

27.13, 27.09. HRMS (ESI+, m/z): D] CigtisFaNOsSOll e gk AlAkA] 358.0931; A5 %] 358.0932.

I

KOH
(0]

HO

HO HO HN\H/CF3 MeOH

O
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(IR,8R,9R,10R, 11S,12R,Z)-8-0}1] =-13-SA}-2-E]o}H| A E 2 [7.3. 1] E&] ¥] ~-5-21-10,11,12-E&]=: MeOH (5
mL) =l A 2,2, 2-E]ZF 9 2Z-N-((IR,8R,9R, 10R, 11S,12R,72)-10, 11, 12- E 2] 8] =2 A] -13-2-A}-2-E] o} H]
A EFZ[7.3.11EgH2-5-2-8-d) oA Eolu] = (40 mg, 0.112 mmol, 1.00 F=)e] &l 20% w/v 54 KOH
2 nb)E 7l whe EFES ALddA A wwksta, FHi4-ZE a2etEade (0.5% 74 N

~

ek DOM & 10 - 15% HIghS)el o8 AAsted A9E (29 mg, 0.112 mmol, 99% F&)S FA A=A F

-3t
=3kith. H NMR (400 MHz, MeOD) & 5.69 (td, J = 11.5, 3.4 Hz, 1H), 5.64 - 5.56 (n, 1H), 5.44 (d, J =
5.8 Hz, 1H), 4.36 (dd, J = 10.4, 1.1 Hz, 1H), 4.02 (dd, J = 10.2, 5.9 Hz, 1H), 3.87 (dd, J = 3.4, 1.1
Hz, 1H), 3.56 - 3.51 (m, 1H), 3.48 - 3.43 (m, 1H), 3.18 - 3.13 (m, 1H), 3.04 - 2.94 (m, 1H), 2.93 -
2.83 (m, 1H), 2.73 (td, J = 13.7, 4.6 Hz, 1H), 2.19 (d, J = 13.8 Hz, 1H), 2.08 (d, J = 14.1 Hz, 1H).

13C NMR (101 MHz, MeOD) & 136.08, 123.68, 90.32, 72.74, 70.95, 69.68, 68.87, 49.81, 34.13, 28.56,

i

98.41. HRMS (ESI+, m/z): [MHH]" CuHNOSOl thah A2k 262.1108; =3 262.1107.

HO.___.O
wH
1. <—O/ NBoc

HaC s

HsC HATU
S SN DIPEA s N
DMF
HO-—£2 HO~L72
HO HO NH, 2. HCI, MeOH HO HO HN (0]
3. A 4-HPLC ~H
C NH -HCOOH
HaC, >
HaC

(48,5a8,89, 8aR)-4-0] 2 2-&l-8-(((1R,8R,9R, 10R, 11S,12R,7)-10,11, 12-E 2] 3| = 2 A|-13-2A}-2-E] o} A| E- 2 [ 7,
3. 11 Ed U A-5-¢1-8-U) 7} 2RI R A ) S ES E2-20- A F = [2,3-c]F E-7-§ T2 oE (FSA1507013 -
HCOOH): DMF (0.5 mL) 3ol 831A1%1 (IR,8R,9R,10R,11S,12R,Z)-8-0}0]| =—13-2A}-2-E]o}H| A F 2 [7.3. 1] E &
o 2-5-¢1-10,11,12-E2]2 (8.4 mg, 0.032 mmol, 1.00 F&F)e] &Ml (45,5aS,8S,8aR)-7-(tert-F-EA| 7t 2 1.
d)-4-0] 2K Y S ES| EZ-2H-S M| 9 = [2,3-¢c] 9 E-8-7F 25 (13.2 mg, 0.039 mmol, 1.20 =), HATU
(14.7 mg, 0.039 mmol, 1.20 2=) 2 DIPEA (33.6 uL, 0.193 mmol, 6.00 Z=)S H7letdvt. whe EFES
Aol A BEA (16A17F) aRbakglvk.  ZHSE akell sFA1%1 $, MeOH 5 1 M HCI (3 mL, 3.00 mmol, 93.8

S HUbeka, v EES IARE B wwkelelth. 7 Stoll wFAI7IAL, o]ojAl FAlE HPLC (303l
A4 0.1% HCOOHE &g HO % 5 - 50% MeCN)E 3l AA3ste] AHE FSAI507013 - HOOOH (2 THAlol A A

of

5.0 mg, 0.0094 mmol, 29% %&)5 Qe %W WEo=A 5%k, H NR (400 Miz, MeOD) & 8.35 (s,
2H), 5.74 - 5.53 (m, 2H), 5.44 (d, J = 5.9 Hz, 1H), 4.34 (d, J = 5.3 Hz, 4H), 4.01 (td, J = 10.3, 4.9
Hz, 2H), 3.85 - 3.74 (m, 2H), 3.59 (dd, J = 11.3, 7.3 Hz, 1H), 3.43 (dd, J = 10.2, 3.4 Hz, 1H), 3.16
(ddd, J = 14.1, 4.2, 2.3 Hz, 1H), 3.05 - 2.86 (m, 2H), 2.78 - 2.61 (m, 2H), 2.32 (d, J = 10.7 Hz, 1H),
2.16 (d, J = 13.7 Hz, 1H), 2.07 (dd, J = 13.3, 4.9 Hz, 1), 2.01 (d, J = 12.8 Hz, 1H), 1.82 - 1.61 (m,
5H), 1.19 (td, J = 6.8, 3.6 Hz, 2H), 1.01 - 0.93 (m, 1H), 0.90 (d, J = 6.5 Hz, 6H). C NVR (101 MHz,
MeOD) & 166.62, 166.15, 133.07, 124.72, 88.93, 79.62, 71.62, 69.26, 68.54, 67.92, 67.81, 60.43,
46.68, 42.09, 35.66, 35.17, 34.74, 32.92, 27.14., 24.89. 21.77. 21.53. HRMS (ESI+, m/z): [M+H]"
CosHlioNo0s5ell T3k A2k 485.2680; A =X] 485.2687.
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S N S \
HO~£/L
HO L HN__-O
“H 37% HCHO (aq.) HO H
NH -HCOOH NaBH,CN Ony SN CHs
>/ -HCOOH
HaG 3

S

H3C

H3C H3C

(48,5a8,8S, 8aR)-4-0] A& -7-w| & -8-(((1R,8R,9R, 10R, 11S, 12R,7)-10, 11, 12-E ] 3] =& A| - 13- A}-2-E] o} H]

A EF2[7.3.11E8H2=-5-¢1-8-Y) 7t 20} R ) S e8] =2 202 M| 9] 1= [2,3-c] F E-7-§ T2 o] E (FSA1508003
-HCOOH): ZAF AlofirW 23 =gto]= (2.4 mg, 0.038 mmol, 10 BE)E 37% w/w A ¥ ELd = (15.4 ng,
0.114 mmol, 50 F&) < FSA1507013 - HCOOH (2.0 mg, 0.0038 mmol, 1.0 QF&)eo] &Moo H7lsla, 9 2%
ol A 458 &< uwkslgitt. whE EES X3 4 EMIYEF (10 mb) o2 A skar, CHCl, (2 x 20 ml)

2 FE3a, 3 77 & IUEF oA ARAIAGY. A stell 3541712, o]ojA A8 HPLC (30
ol 4 AAE] AAE FSA1508003 - HOOOH (2.0 mg,

=
2 0.1% HCOOHZ 73k H0 F 5 - 50% MeCN)ZS =3l
SF

0.0037 mmol, 97% )& SF FH HEF o 22X 5313}, 'H NMR (600 MHz, CDsOD) & 8.30 (br s, 1H),

5.66 - 5.56 (m, 2H), 5.44 (d, J = 5.9 Hz, 1H), 4.39 (t, J = 9.2 Hz, 1H), 4.36 - 4.27 (m, 2H), 4.02
(dd, J = 10.3, 6.0 Hz, 1H), 4.00 - 3.97 (m, 1H), 3.85 (d, J = 3.5 Hz, 1H), 3.87 - 3.74 (n, 2H), 3.48
(dd, J = 10.3, 6.3 Hz, 1H), 3.42 (dd, J = 10.2, 3.3 Hz, 1H), 3.15 (ddd, J = 14.1, 4.2, 2.3 Hz, 1H),
2.99 (qd, J = 13.7, 4.3 Hz, 1H), 2.74 - 2.62 (m, 6H), 2.30 (qdd, J = 11.7, 8.7, 2.4 Hz, 1H), 2.16 (d,
J = 13.3 Hz, 1H), 2.03 (d, J = 12.6 Hz, 1H), 1.97 (d, J = 13.3 Hz, 1H), 1.75 - 1.61 (m, 4H), 1.24 -
1.12 (m, 2H), 0.94 (q, J = 11.7, 11.0 Hz, 1H), 0.89 (d, J = 2.0 Hz, 3H), 0.88 (d, J = 1.9 Hz, 3H). C
MR (101 MHz, CDOD) & 134.78, 125.79, 90.32, 81.52, 72.95, 72.73, 71.00, 70.03, 69.23, 69.02, 59.60,

49.05, 48.09, 45.04, 41.27, 37.71, 37.12, 35.47, 34.27, 28.62, 28.55, 26.30, 23.21, 22.91. HRMS
(BSI+, m/z): [MHH] CosHpN,0sSOl thak 7122 499.9836; 2123 499.2834.

N CH
S \H Hac/\/\Z"Br \W; . W
Bzom © B20
B2C . T HN. AtBu HN\ ,tBu
0 os" i e —78°C - 23°C
SAA gR) =12 R-AA
(2R, 3R,4S,5S,6R)-2-(F-E-3-a-1-4 E] 2 )-6-((1R,25)-1-(((R)-tert-F-E &3 d)o}n| - )-2-H F- E-3-ll-1-

) e Egs| =2 -20- Ae} 3,4,5-Eg|d Eulzoo]E (S-AA) 2 (2R,3R,4S,5S,6R)-2-(F-E-3-¢1-1-LE] 2 )-
6-((1R,2R)-1-(((R)-tert-Fe <y d) ol ) -2-H P R E-3--1-A) H| Eg}s| =2 -20-T 2-3 4 5-Eg|d  Eg
Wiz o] E (R-AA): -78TollAl THF (5 mL) Zol &3|AIZ (2R,3R,4S,5S,6R)-2-(FE-3-2-1-LE] 2 )-6-((E)-
(((R)-tert-FE&yd)o|n)HE)HEZS| =2-20-9¢-3,4,5-E&]d  EHlZdo]E  (0.320 g, 0.483
mmol, 1.00 B&F)e] &lo] mR2€old BEnlo]l= (&3 [Krasovskiy, A.; Knochel, P. Synthesis 2006, 890-
89119l wal Ax¥) (THF 3 0.20M, 7.2 mL, 1.44 mmol, 3.00 23S Hrpsta, WA HA27tx] 7l ==
gitt. ZFES AdE ofMHCIE (10 nL)E FAstar, 23 74 dste Ry (20 mb) o= A3
BEala, 54 2 3712 oY ofEHlolE (3 x 20 mL)E FE33tl.  ololA, e §7] & FAYE
Aol AxA7 AL, Adnsta, AF sl FZAHG. ZUHA-ZE azntEadgy (4 5 10 - 40% o€ o}
AEOE)S Ea AAlste] AFAE R-AA (129.3 mg, 0.180 mmol, 37% F&)E F8 Al-82 BAHAEZA 2 S-
AA (64.7 mg, 0.090 mmol, 19% +8&)Z ¥} A2-88 AWPAERA, & o} WA dxA2A F5690.

m oy
m o

1\1ru

R-AA: H NIR (400 MHz, CDCl;) & 8.15 - 8.08 (m, 2H), 8.00 - 7.93 (m, 2H), 7.80 - 7.73 (m, 2H), 7.66 -

7.57 (m, 1H), 7.56 - 7.46 (m, 3H), 7.44 - 7.34 (m, 3H), 7.23 (t, J = 7.8 Hz, 2H), 6.25 - 6.20 (m, 1H),
6.08 - 5.92 (m, 2H), 5.83 - 5.67 (m, 3H), 5.17 (dt, J = 10.5, 1.5 Hz, 1H), 5.11 (dt, J = 17.3, 1.6 Hz,
1H), 5.04 - 4.93 (m, 2H), 4.71 - 4.62 (m, 1H), 3.58 - 3.50 (m, 2H), 2.90 (pent, J = 6.9 Hz, 1H), 2.78

-121 -



[0761]

[0762]
[0763]

ZIHSd 10-2025-0006139

-2.62 (m, 2H), 2.44 - 2.26 (m, 2H), 1.14 (s, 9H), 1.12 (d, J = 7.3 Hz, 3H). 13(3 NMR (101 MHz, CDCl3)

6 165.96, 165.44, 165.22, 138.72, 136.14, 133.56, 133.53, 133.16, 130.10, 130.07, 129.93, 129.72,
129.36, 129.24, 128.78, 128.56, 128.26, 116.68, 116.62, 83.97, 70.49, 69.70, 69.36, 69.10, 60.01,

57.12, 37.80, 33.88, 30.57, 23.03, 16.64. HRMS (ESI+, m/z): [M+H]+ CaoisNOsSo0ll T &k Al4kA] 720.2659;

A 2] 720.2655.

S-AA: H NMR (400 MHz, CDClz) & 8.15 - 8.06 (m, 2H), 8.01 - 7.91 (m, 2H), 7.85 - 7.72 (m, 2H), 7.72 -

7.57 (m, 1H), 7.55 - 7.46 (m, 3H), 7.44 - 7.34 (m, 3H), 7.27 - 7.18 (m, 2H), 6.20 (d, J = 3.2 Hz, 1H),
6.04 (d, J = 5.8 Hz, 1H), 5.89 - 5.71 (m, 3H), 5.67 (dd, J = 10.8, 3.2 Hz, 1H), 5.22 - 5.11 (m, 2H),
5.10 - 4.94 (m, 2H), 4.74 (d, J = 6.9 Hz, 1H), 3.71 (d, J = 5.9 Hz, 1H), 3.60 - 3.51 (m, 1H), 2.79 -

2.59 (m, 3H), 2.46 - 2.29 (m, 2H), 1.13 (d, J = 7.6 Hz, 3H), 1.09 (s, 9H). C NMR (101 MHz, CDCls) &

165.85, 165.44, 165.28, 140.70, 136.22, 133.73, 133.54, 133.22, 130.11, 130.07, 129.87, 129.51,
129.27, 129.24, 128.85, 128.57, 128.32, 116.70, 116.14, 83.91, 69.71, 69.13, 68.96, 68.92, 60.07,

56.82, 39.98, 33.90, 30.39, 22.94, 16.05. HRMS (ESI+, m/z): [M+H]+ CaollisNOsS0l T &k Al4EA] 720.2659;
AEX] 720.2653.

BzO Q CH
=24, 110°C B20 g, ) HNgatBu

n (@]

0]

(1R,7R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E &3] d ) o} 1] .= )-7-W & -13-FA}-2-E]o}H| A| F 2 [7.3. 1] E2] H]

2-5-91-10,11,12-E8]d  Eg#lzoo]E:  (2R,3R,4S,5S,6R)-2-(FE-3-d-1-LE] ©)-6-( (1R, 2R)-1-(((R)-
tert-F-e =39 d)oln| ) -2-MEF E-3-¢l-1-A ) H E&}3| =2 -2H-9] &-3,4,5-E|d EHlZo]E (129.3 mg,
0.180 mmol, 1.00 B&E)E EF (895 mL) Foll &a|A71aL, &N& FF ol 7tgedvt. &F< (5 mb)
Zo] g3x7 A2 F3tE WxF= (7.8 mg, 0.072 mmol, 0.40 FF) ¥ ¥~ 11 Zv] (30.6 mg, 0.036
mmol, 0.20 F&)E Hb& &E3Edd H7IsIek. &5/ shell 208 nRk HhS S3HE-S DMSO (0.25 mL,
3.6 mmol, 20.0 2 & 3l wFHA7]aL, g
obAlHIOlE (10 mL) 2 94 (1 . =5 old oAHE (3 x
10 mL) 2 AlHstar, & HEFORE AERA7IL, SHFAAT. ZH-Z§ ARvE YT
(A 5 15 - 45% oE olMEle|E)el 93] HAste] AAHE (24 mg, 0.0347 mmol, 19% &)< ©3A A&
o7x F5EFom, ol NMR o8& A FooldAAY 74:26 EF =2 EAEE Aow wEAY. #HE

e e, Fo FAGojol A s wAnto] AAHET.  H NIR (400 Miz, CDCl;) & 8.14 - 8.03

oft

i
2
o
p‘h

5 W
(24
rlo

o

i
of
£
i)

ql

it

o,
38
+
L=
oo

(m, 2H), 8.00 - 7.91 (m, 2H), 7.83 - 7.72 (m, 2H), 7.66 - 7.57 (m, 1H), 7.57 - 7.44 (m, 3H), 7.43 -
7.33 (m, 3H), 7.26 - 7.19 (m, 2H), 6.21 (d, J = 2.9 Hz, 1H), 6.04 (d, J = 5.5 Hz, 1H), 5.75 - 5.61 (m,
3H), 5.52 (td, J = 11.7, 3.6 Hz, 1H), 4.77 (d, J = 10.5 Hz, 1H), 3.48 (ddd, J = 10.4, 7.0, 3.4 Hz,
1), 3.34 (d, J = 7.2 Hz, 1H), 3.28 - 3.06 (m, 2H), 2.96 (qd, J = 13.5, 4.1 Hz, 1H), 2.67 (td, J =

13.7, 4.5 Hz, 1H), 2.26 (d, J = 13.9 Hz, 1H), 1.28 (s, 9H), 1.11 (d, J = 6.8 Hz, 3H). C NMR (101
MHz, CDCly) & 166.01, 165.54, 165.06, 133.55, 133.36, 133.06, 131.93, 130.86, 130.11, 130.08, 129.97,

129.87, 129.57, 129.29, 128.70, 128.60, 128.22, 85.39, 70.43, 70.33, 69.31, 68.67, 59.54, 57.49,
33.84, 32.28, 28.10, 23.12, 17.60. HRMS (ESI+, m/z): [M+H]+ CorHuNOsSzoll gk AlLER] 692.2346; AS5A]
692.2337.
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X
s 1. NaOMe, MeOH S A
PR
) ch, 2 0% % Hel o /=0
BZOBZO HN\ISAtBu HO on NH,
0

CH3

(1R,7S,8R,9R,10R, 11S,12R, Z)-8-0} 1] . -7-W| & -13-FA}-2-E| oMM A F 2 [7.3. 1] E&] H] 2--5-41-10, 11, 12-E&| &:
MeOH % NaOMe (0.5 M, 1.0 mL, 0.5 mmol, 14.4 ¥%)E (IR,7R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F &< 3
ol v )-7-w " -13-2x}-2-E]o}H| A 22 [7.3. 1] EF] ¥ ~-5-¢1-10,11,12-E&]d  Eulzdo|E (24 ng,
0.0347 mmol, 1.00 B&F)o] H7}stm, AP A 1A7F S wwkelgde)k.  olojA], L2k 3 HCL (4.0 M,
0.25 mL, 1.0 mmol, 28.8 B#&)S Z3Eo| Hrlsta, AAH A Ed%je 1A1ZE & kel kg &
=S AF ol sFA71aL, FAE HPLC (30l 2] 0.1% HCOOHE = 5 - 50% MeCN)E =3 A
Astel YAHE (2 SAl 23 7.3 mg, 0.0265 mmol, 76% &) AN FEowA F53I%TE. NRS A
o] 719 yEWolE drt: 19 fe A7 wHATE AL UERAT  H NMR (400 MHz, MeOD) §
5.64 (td, J = 11.7, 3.7 Hz, 1), 5.47 (d, J = 5.9 Hz, 1), 5.31 (td, J = 11.1, 1.8 Hz, 1H), 4.45 (dd,
J =10.5, 1.2 Hz, 1), 4.04 (dd, J = 10.2, 5.9 Hz, 1H), 3.92 - 3.85 (m, 1H), 3.51 (dd, J = 10.4, 3.3
Hz, 1H), 3.47 (dd, J = 10.2, 3.4 Hz, 1H), 3.23 (ddd, J = 11.1, 7.1 3.5 Hz, 1H), 3.17 (ddd, J = 14.0,
4.1, 2.3 Hz, 1H), 2.93 (qd, J = 13.2, 4.1 Hz, 1), 2.72 (td, J = 13.6, 4.5 Hz, 1H), 2.33 - 2.12 (m,

UQL‘
QL'
jmm)
[\e)

o

1), 1.16 (d, J = 7.1 Hz, 3H). “C IR (101 MHz, MeOD) & 134.66, 129.25, 90.23, 72.51, 70.68, 69.52,
68.78, 55.20, 33.88, 30.84, 29.06, 16.94. HRMS (ESI+, m/z): D] CioHaNOJSOl Thek AEA] 276.1264; 4

%] 276.1263.

— HO~£A2 CHs,
HC  haTu HO |\ N0
s N DIPEA o ~H
DMF NH -HCOOH
HO~L72 CHs .
HO 5 NH; 2. HCI, MeOH HC
3. A4 &-HPLC

H;C

(4S,5aS,8S,8aR)-4-0] A~ El-8-(((1R,7R,8R,9R, 10R, 11S,12R, Z)-10, 11, 12-E 2] 8] = FA]-7-W| &l -13-2-A}-2-E] o}
HIAIE2([7.3. 1] E2d]2=-5-¢1-8-) 7} 20t R Y ) SEFS| = 2 -2H-S M| 9] = [ 2, 3-c ] 9 &-7-F& EEHolE
(FSA1507066 - HCOOH): DMF (0.5 mL) o &a)A171 (IR,7R,8R,9R,10R,11S,12R,7)-8-0}H| =—7-m| & -13-S-A}-
2-EloMH| A Z 2 [7.3.1]E8] gl ~-5-21-10,11,12-E28] 2 (7.3 mg, 0.0265 mmol, 1.00 F&)oll (4S,5aS,8S,8aR)-
7-(tert-F-EA 721 )-4-0]| 2 H-E L E}S| = 2 2H-S M| 9] = [ 2, 3-c ] ¥ Z-8-7} 2524 (10.8 mg, 0.032 mmol,
1.20 2%), HATU (12.0 mg, 0.032 mmol, 1.20 =) % DIPEA (27.7 ul, 0.159 mmol, 6.00 BZF)E 7l
o ¥k EFES AL WA (16417 warEtk. 2 slell FEA F MeOH % 1M HCI (1 mL, 1.00
mmol, 37.7 BF)& Hrteta, whg EFES A T wRkegith. 7t o}°ﬂ FA17]1aL, ool A&

HPLC (30+%el AA 0.1% HCOOHE /-3 H.0 5 5 - 50% MeCN)E Z-3ll At A4 % FSA1507066 - HCOOH (2

@Al A4 5.0 mg, 0.0092 muol, 35% F&)S QRS T WE oA £E5AT.  H NR (400 Miz, MeOD) &
8.45 (br s, 1H), 5.50 (td, J = 11.6, 3.5 Hz, 1H), 5.44 (d, J = 5.9 Hz, 1H), 5.38 (td, J = 10.9, 1.7
Hz, 1H), 4.43 - 4.20 (m, 4H), 4.06 - 3.95 (m, 2H), 3.81 (td, J = 11.6, 11.0, 3.7 Hz, 1H), 3.75 (d, J =
3.3 Hz, 1H), 3.58 (dd, J = 11.3, 7.4 Hz, 1H), 3.41 (dd, J = 10.2, 3.4 Hz, 1H), 3.15 (ddd, J = 13.9,
4.0, 2.2 Hz, 1H), 3.06 (ddd, J = 10.7, 7.1, 3.3 Hz, 1H), 2.98 (dd, J = 12.6, 4.1 Hz, 1H), 2.87 (t, J =
11.7 Hz, 1H), 2.69 (td, J = 13.6, 4.6 Hz, 1H), 2.36 - 2.24 (m, 1H), 2.23 - 2.15 (m, 1H), 2.00 (d, J =
12.4 Hz, 1H), 1.90 - 1.58 (m, 4H), 1.19 (td, J = 6.8, 3.5 Hz, 2H), 1.03 (d, J = 6.9 Hz, 3H), 1.02 -

0.92 (m, 1H), 0.89 (d, J = 6.5 Hz, 6H). 13C NMR (101 MHz, MeOD) & 169.22, 168.65, 132.52, 132.20,
90.19, 80.95, 72.91, 72.14, 70.01, 69.50, 69.11, 62.27, 53.96, 49.50, 48.13, 43.67, 37.31, 36.43,
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36.06, 34.11, 32.54, 29.03, 26.29, 23.17, 22.93, 17.45. HRMS (ESI+, m/z): [M+H]  CullpN,0:80] thak A2k

] 499.2836; ASX] 499.2834.

FSA1507066 - HCOOHE #|Z=3}ar,
stk B%ol, el sl
AR G4 ARl s £Ebsse A8 948 el

S X S X
CH3 CH3
37% HCHO (aq.)
- /"
NH -HCOOH NaBH,CN C 8
-HCOOH

lo rﬁ
of
>
j&
i
s
_>,i
(e}
N
=)
ot
i
[\j‘
:
w2
o
2
ME
P
flr
ot
oo o

HsC H3C

(48,528, 89, 8aR)-4-0] 2~ F-El-7-m| €l -8-(((1R, 7R, 8R, 9R, 10R, 11S,12R, 2)-10, 11, 12- E &] 8] = ZA]-7-1| & -13-&-A}-
2-EloH A Z 2 [7.3. 1] Egu|&=-5-0-8-9) 7t 2t R ) SEFS| E 2 -20-F A 9 = [2, 3—c ]| E-7-F&

(FSA1508001 HCOOH): A% Alobm=HZd=go|= (2.4 mg, 0.038 mmol, 10 BFH)Z 37% w/w 54
= (15.4 mg, 0.114 mmol, 50 F&) F FSA1507066 - HCOOH (2.1 mg, 0.0038 mmol, 1.0 F&)e] & H7}3
3, 9 oA 458 FoF wuksglty. wbE EFES Tl A EMIYEF (10 mb) o2 Ak, CHCl,
(2 x 20 nL) & F=F38HaL, &8 7] S5 SAUEF oA Ax=ARAT. 7St kel sFA17]1aL, olojA Al
& HPLC (30%-°] 23 0.1% HCOOHZ 73k H,0 % 5 - 50% MeCN)E F3 AAlste] YA E FSA1508001 HCOOH

(1.9 mg, 0.0034 mmol, 89% ++§)E oFe Fm WEo = F5agth.  H MR (400 Miz, MeOD) & 8.29 (br
s, 1), 5.52 (td, J = 11.6, 3.5 Hz, 1H), 5.45 (d, J = 5.9 Hz, 1H), 5.34 (td, J = 11.0, 1.9 Hz, 1H),
4.37 (dd, J = 11.0, 7.2 Hz, 1H), 4.30 - 4.17 (m, 2H), 4.02 (dd, J = 10.2, 5.9 Hz, 1H), 4.02 - 3.95 (m,
1H), 3.85 (d, J = 3.6 Hz, 1H), 3.83 - 3.66 (m, 2H), 3.48 - 3.44 (m, 1H), 3.41 (dd, J = 10.3, 3.3 Hz,
1H), 3.16 (ddd, J = 14.1, 4.2, 2.3 Hz, 1H), 3.13 - 3.02 (m, 1H), 2.97 (ad, J = 13.1, 4.1 Hz, 1), 2.71
(dd, J = 13.7, 4.6 Hz, 1H), 2.68 - 2.54 (m, f4H), 2.30 (dtt, J = 11.9, 5.9, 2.6 Hz, 1H), 2.24 - 2.15
(m, 1H), 1.97 (d, J = 13.4 Hz, 1H), 1.73 - 1.59 (m, 4H), 1.19 (hept, J = 6.7 Hz, 2H), 1.01 (d, J = 6.8

Hz, 3H). 0.97 - 0.90 (m, 1H), 0.894 (d. J = 6.5 Hz, 3H). 0.887 (d. J = 6.5 Hz, 3H). C NMR (101 MHz,
MeOD) & 170.31. 166.89, 132.54, 132.22, 90.18, 81.54, 73.25, 72.88, 72.37. 70.06, 69.39, 68.85,
59.71. 53.49. 48.11, 45.13, 41.51, 37.73. 37.22. 35.36. 34.07. 32.26. 29.07. 26.29. 23.22. 22.91,

17.54. HRMS (ESI+, m/z): [M+H]+ CootluNo0sSell T st Al4EX] 513.2993; A% 513.2992.

FSA1508001 - HOOOHZS A x3&bar, ©d &S ‘xﬂow AA 2N e o}‘ﬂ@ C-7 W 71E R-YA
shelth.  dSe], A v|ERore]
7148 3 Azl o F5E7bssites AS A4 Zlolt.

BzO Q "'CH,

B0 HN. _.tBu 224,110 °C BzO BzO HN\SAtBU

I
1] O

(1R,7S,8R,9R,10S,11S,12R, E)-8-(((R)-tert-F-E &3] d ) o} 1] .= )-7-H & -13-FA}-2-E| o} A| F 2 [7.3. 1] E2] H]

2-5-91-10,11,12-E8]d  EgwlZoJo]E:  (2R,3R,4S,5S,6R)-2-(F-E-3-4-1-¥ E] 2 )-6-((1R,25)-1-(((R)-
tert-F-e =3 d)oln =)-2-MEF E-3-¢l-1-A ) H E&}3| =2 -2H-9] &-3,4,5-E2]|d EgHlZoo]E (64.7 mg,
0.090 mmol, 1.00 BHE)ES EFl (445 nL) Fol] &a|r]7]aL, NS 3F &}l 7}058%21@. E59 (5 nl)
ZFoll 82 A= F3lE #W2FA= (3.9 mg, 0.036 mmol, 0.40 U A A | iuﬂ (15.3 mg, 0.018

5 FE) A
mmol, 0.20 =) & Wbg E3H&Ed] H7lsioict. 3R/ shol 208 wWkeE §, 9hg E3ES DMSO (0.25 nL,
3.6 mmol, 40.0 @EH) & AHstm, ALoz YZAIHEE g, ¥ ZFES AL 6}011 FH5A7]1a, o
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ol

OLAEICIE (5 mL) ¥ 94 (5 mL) Tol AL 7, TS 23 T4 T2 o olAHE (3 x 5
m) 2 AFstz, &3 f7] FEES MUEFORE AxA| L, FF 1?~‘Tﬂr ZHA-244d F2rEY
(MAF = 15 - 45% g olMEle|E)e o3l AA|ste] AAE (4 mg, 0.0058 mmol, 6% F5&)S @& J2o=
A 5T, AGES NRoll & g dgoo)d @A 66:34 EHEZRA EAEE Aoz etk wWE
e 9dl, o FAgojold A A= v Aol AAHE. H MR (400 Miz, CDCly) & 8.14 - 8.03

fr 32
e

(m, 2H), 8.01 - 7.91 (m, 2H), 7.84 - 7.72 (m, 2H), 7.67 - 7.57 (m, 1H), 7.53 - 7.46 (m, 3H), 7.47 -
7.33 (m, 3H), 7.25 - 7.19 (m, 2H), 6.09 - 5.96 (m, 2H), 5.78 - 5.56 (m, 3H), 5.31 (t, J = 12.9 Hz,
1H), 4.87 (d, J = 10.5 Hz, 1H), 3.92 (d, J = 4.9 Hz, 1H), 3.34 - 3.18 (m, 2H), 3.05 (s, 1H), 2.68 (d,
J =13.5Hz, 1), 2.43 (t, J = 13.9 Hz, 1H), 2.10 (q, J = 13.5, 12.5 Hz, 1H), 1.31 (s, 9H), 1.26 (d, J

= 9.8 Hz, 3H). C NMR (101 MHz, CDCls) & 166.19, 165.94, 165.53, 133.71, 133.55, 133.28, 133.07,
131.90, 130.14, 130.11, 130.06, 129.97. 129.82, 129.26. 128.79, 128.60. 128.36, 88.29. 70.34. 69.82,
69.50. 69.45, 57.38, 56.61, 38.20, 37.95, 35.69, 22.89, 18.94. HRMS (ESI+. m/z): [MH] CsHNOS,ol T

3k AAFA] 692.2346; A=) 692.2338.

S == 1. NaOMe, MeOH S =
. 2. 94 F HCI .
BzO Q “CH3 © HO Q “CHy
Bz0 g, HN\ﬁABu 3. A A &-HPLC HO ; NHz*HCOOH
0

(1R,7S,8R,9R, 10R, 11S,12R,E)-10,11, 12- E &) 8] =2 A]-7-W| & -13-L A}-2-E] o} H| A 2 2 [7.3. 1] E & ¥l ~-5-4ll -

g-olulfF FEEu|o]E: MeOH 5 NaOMe (0.5 M, 1.0 mL, 0.5 mmol, 86.2 B#)Z (IR,7S,8R,9R,10S,11S,12R E)-
8—(((R)—tert——‘?—‘é%f4%)O]'U]Lt)—7—“ﬂ‘é—13—%’\]'—2—‘5]O]'H]’\]—ELEW.S.1]EEM 2-5-¢1-10,11,12-E8]d  EF
Zollo]E (4 mg, 0.0058 mmol, 1.00 Bl HA7}etar, AAHE £aS 147 B¢ waksiinl. o]ojA, f&
% HCl (4.0 M, 0.25 mL, 1.0 mmol, 172.4 F=)& & Hrlsta, AHE WA d=gAE 1A 5

o
ﬁ}OﬂE} WS E3ES 2F 3l A7), AAE HPLC (30%] A 0.1% HCOOHES 83+ HO & 5 -
v

50% MeCN)E Z3)] AASte] AAE (2 dA] 24 1.5 mg, 0.0047 mmol, 80% F&)S w3 s

Hrﬂar
=

95 3 [Hu et al. (Hu, D. X.; Grice, P.; Ley, S. V. J. Org. Chem. 2012, 77, 5198-5202)]¢l 9]6}1
Had W od AFH vkel Zo], NMRol &3] @ Afofo]dAA 9 54:46 EHEZA EAstE AR ¥

o, HEde 98], Fo slddooldAAe] A= mAute] AAET.  H NWR (400 MHz, MeOD) &
8.34 (s, 1H), 5.76 (s, 1H), 5.30 (dd, J = 15.8, 9.6 Hz, 1H), 5.22 (d, J = 5.8 Hz, 1H), 4.36 (d, J =
7.9 Hz, 1), 4.15 - 3.98 (m, 1H), 3.90 (s, 1H), 3.58 - 3.50 (m, 1H), 3.31 - 3.17 (m, 1H), 2.94 - 2.83
(m, 1), 2.57 - 2.34 (m, 2H), 2.31 - 2.17 (m, 1H), 2.11 - 1.94 (m, 1H), 1.32 - 1.20 (m, 3H). C MR
(101 MHz, MeOD) & 167.92. 135.36, 131.44, 89.91. 71.68. 70.38, 70.23. 69.63, 57.26, 43.88, 36.06,

29.03, 18.09. HRMS (ESI+, m/z): D] CioHyNOLSOl T sk AEX] 276.1264; AS53] 276.1264.

H3C = HO O .’/CH:}
’ C> - HO ) HN._2O
3 HATU WH
S DIPEA o) NH
= DMF \
HO-L2 “'CH HaC, ( 3
HO o)y NH;-HCOOH 2. HCI MeOH >_ -HCOOH

3. A ¢-HPLC HsC
FSA1507068-HCOOH

(4S,5a8,8S,8aR)-4-°] & F-&-N-((1IR,7S,8R,9R, 10R, 115, 12R ,E)-10, 11, 12-E & 3| = F-A|-7-w| & - 13-KA}-2-F] o}
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HIAIEZ[7.3. 11 E8 HlA2-5-9-8-9) S B8 =2 -2H-5 A1 9] 1= [2,3-c] 9] B5-8-7 2B ~oln| = ZEWo|E ]
(FSA1507068 - HCOOH): DMF (0.1 mL) =l &ajAlZ) ((IR,7S,8R,9R,10R,11S,12R,E)-10,11,12-E& 8| ==A]-7-1]
E-13-2A}-2-E|olu| A Z £ [7.3. 1] Eg] U] ~-5-dl-8-o}u|F ZEmo]E (1.5 mg, 0.0047 mmol, 1.00 FF)ol
(45,5aS,8S,8aR)-7-(tert-F-FA 7t 2 R )-4-0| AR L &S| E 2 2H-S A 9| = [2,3-c] ] &-8-7}=2 544 (1.9
mg, 0.0056 mmol, 1.20 B=F), HATU (2.1 mg, 0.0056 mmol, 1.20 =) = DIPEA (5.9 ul, 0.0336 mmol, 6.00
FHE HAoredvh. whE EFES ALoA B (16A12F) wdtekgivt. ZSE el F5 A7 &, MeOH =

HCl (0.5 mL, 0.50 mmol, 106 BF&F)<S H7lsta, ¥ EFES 1A &b wxksic. 7t 0}0ﬂ
FEAZ1AL, o]ojA A HPLC (30 ZA 0.1% HCOOHE &3 .0 & 5 - 50% MeCN)E E3ll Ao A
A& FSA1507068 - HCOOH (2 w+Alel A=A 0.737 mg, 0.00135 mmol, 29% &) ke F4 Lo 2ZA 5319

o, H MR (400 Miz, MeOD) & 8.38 (s, 1H), 5.40 - 5.26 (m, 2H), 5.21 (d, J = 5.7 Hz, 1), 4.41 -
4.23 (m, 3H), 4.19 (d, J = 10.8 Hz, 1H), 4.07 - 3.93 (m, 2H), 3.84 - 3.71 (m, 2H), 3.59 (dd, J = 11.3,
7.4 Hz, 1), 3.38 (dd, J = 10.3, 3.3 Hz, 1H), 3.21 (dt, J = 14.6, 3.5 Hz, 1H), 2.88 (t, J = 11.7 Hz,
1H), 2.71 - 2.47 (m, 3), 2.34 - 2.25 (m, 1H), 2.03 - 1.88 (m, 2H), 1.85 - 1.57 (m, 4H), 1.31 - 1.11
(m, 2H), 1.03 (d, J = 7.1 Hz, 3H), 1.01 - 0.92 (m, 1H), 0.89 (d, J = 6.5 Hz, 6H). C NMR (101 Mz,
MeOD) & 168.17, 168.09, 136.37, 131.08, 93.81, 80.95, 72.81, 71.80, 70.59, 69.95, 69.05, 62.51,
52.01, 49.59, 48.11, 43.57, 40.93, 37.86, 37.28, 36.49, 36.20, 36.02, 26.20, 23.16, 22.93, 16.73.

m%(%ﬁ,mﬂiWHTQ@MM%Hﬂ@ﬁhﬁ]m&%%;ééw4%2%6

FSA1507068 - HCOOHS A|z8tx, v+ REAA o) AAZA wasladtt. -7 WE 7]E S-gAFA o2 T
STk, o], #HA JlEwoke] B4 VlsAE -7 dE 7o R e SSYAITAHS Zbe F3Ee] Ed

AR G A2 8 FEbsste e A4 Aol

FSA1503054, FSA1503055, FSA1503058¢] 3HA

SH oY Bzojol= sNF
OBz DBU
Bzo\ég?\/ ———— B0 L0 OBz
BzO THF BzO
OBz 2 0Bz

(2R, 3R,4S,5S,6R)-2-(LHE| 2 )-6-((M =L SA) v E ) H ESS]| =2 -20-7] 2-3,4,5-E2]d EulzdoE: &I
B2ulo]= (2.12 mL, 24.5 mmol, 1.5 ¥)E SF¥ THF (60mL) Fol &a)A171 (2R,3S,4S,5R,6R)-2-((HlzY
SAHHE)-6-H 2R EHEgs =2 -20-9 -3 .4, 5-E8]Y EgWlFo]E (10.0 g, 16.3 mmol, 1.0 B&F)e] &
Nof| A7}y, &AL 0C=E "37”\]711, DBU (3.65 mL, 24.5 mmol, 1.5 B&)E H7lsle], WA HAF o]
A AHER . WS EFES 108 5o wuksta, 4t sl EAIHY. ZE4A-2Y AE2vED
A (AR F 10 - 20% & ovﬂ JolE)el o3 At AHE (6.38 g, 9.78 mmol, 60% +&)& WA
TAZAH S5, H MR (500 Miz, CDCl,) & 8.13 - 8.06 (m, 2H), 8.06 - 8.01 (m, 2H), 8.00 - 7.95

(m, 2H), 7.80 - 7.77 (m, 2H), 7.66 - 7.59 (m, 1H), 7.59 - 7.51 (m, 1H), 7.54 - 7.47 (m, 3H), 7.46 -
7.35 (m, 5H), 7.28 - 7.21 (m, 2H), 6.06 - 6.03 (m, 1H), 5.96 (d, J = 4.6 Hz, 1H), 5.96 - 5.84 (m, 2H),
5.72 (dddd, J = 16.9, 9.9, 8.6, 5.6 Hz, 1H), 5.16 - 5.06 (m, 2H), 5.04 - 5.00 (m, 1H), 4.64 (dd, J =
11.5, 7.3 Hz, 1H), 4.46 (dd, J = 11.5, 5.5 Hz, 1H), 3.27 (dd, J = 13.6, 8.6 Hz, 1H), 3.16 (dd, J =

13.7, 5.7 Hz, 1H). C NMR (126 MHz, CDCls) & 166.14, 165.71, 165.68, 165.55, 133.75, 133.61, 133.40,
133.36, 132.73, 130.11, 130.06, 129.86, 129.85, 129.63, 129.24, 129.17, 129.14, 128.79, 128.61,

128.60, 128.41, 118.45, 81.21, 69.32, 69.18, 68.81, 67.54, 62.76, 32.15. HRMS (ESI+, m/z): [M+H]
CyrHp0050 T3k AAFx] 653.1840; A=x] 653.1832.
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H
BCIS OS tB
t
g NF By n\g)’ n §NF
H
Bzo\ng\/ o8z o Bzo\bQ?\/ on
B0 5p, THF B0 g,
(2R, 3R,4S,5S,6R)-2-(LHE] 2)-6-(B| =EA W e ) H E}]| 2 -21-1] #-3,4,5-E2| U EHlFolE: T]Z2=
EﬂEB‘ﬁ]*(l 1-tdgad) t]-p-3|=ZA]0]FA (0.30 g, 0.521 mmol, 0.17 &) T4 MeOH (20 mL) 2

4 THF (6 mlL)9 ZE3E Zo £3)A71 (2R,3R,4S,5S,6R)-2-(LHE] S )-6-((HZL A HE)H Ee}s| =2 -
2H Ae} 3,4,5-E8]Y EgdlZoo]E (2.00 g, 3.06 mmol, 1.0 B&k)eo] A7sgiet. whe ZIES 65T A
WAl (16A17F) wgkskar, 79t sholl FHAIAT.  ZH4-Z9 Z2rtEady (A4 F 10 - 25% oflE oAl
oE)e] os] AAste] WAE (1.37 g, 2.50 mmol, 82% &)< WA wby A=A =59tk H MR (400

MHz, CDCl;) & 8.16 - 8.09 (m, 2H), 8.05 - 7.97 (m, 2H), 7.87 - 7.79 (m, 2H), 7.67 - 7.61 (m, 1H),

1-

7.57 - 7.35 (m, 6H), 7.30 - 7.21 (m, 2H), 5.99 - 5.84 (m, 4H), 5.77 (dddd, J = 16.9, 9.9, 8.4, 5.8 Hz,
1H), 5.18 (dd, J = 17.0, 1.4 Hz, 1H), 5.13 (dd, J = 9.9, 1.5 Hz, 1H), 4.75 (td, J = 6.6, 1.2 Hz, 1H),
3.86 - 3.77 (m, 1H), 3.75 - 3.66 (m, 1H), 3.29 (ddt, J = 13.8, 8.5, 1.0 Hz, 1H), 3.19 (ddt, J = 13.8,

5.9, 1.3 Hz, 1H). 13C NMR (126 MHz, CDClz) & 166.81, 165.79, 165.49, 133.93, 133.62, 133.40, 133.12,
130.17, 130.06, 129.82, 129.16, 129.15, 129.02, 128.82, 128.62, 128.44, 118.27, 81.53, 69.91, 69.79,
69.39, 69.03, 60.93, 32.46. HRMS (ESI+, m/z): [M+H]+ Caotzs0sSOll TS A|AFA] 549.1578; A Z%] 549.1570.

S/\/ S/\/
DMP
OH H
BzO 9 ~ero. Bz Q
CH,Cl,
B0 (G, BzO  (g,0

(2R,3R,4S,5R,69)-2-(LHE 2)-6-EEHUH Eg}s| =2 -2l-9] -3 4 5-Eg]d Egdlxdo|E: tJZFEEnE (15
mL) Foll &8]A17] (2R,3R,4S,55,6R)-2-(LHE| Q)-6-(F =FAHE) U ET3| =2 -20-3&-3 4, 5-E2] Y Egldl
Zoo]E (1.37 g, 2.50 mmol, 1.00 W&)e] LMo HlA-ul28 FHololould (1.59 g, 3.75 mmol, 1.50
TS #Hrksta, *Mﬂ Al FEl s A7 Feb wuksgit, WS EFES tddE oElE (60 mL)E 3

N , 22,5 mL) o2 =
< s, 74 S8 del

olo tlo
2

—

ol

S

=

=

=

Astar, 23t A4 SEAVES &9 (22.5 nl)ol ololA 4 H
gtk A" 01%% EFES 23ToAA 1A < 4
g o HE (3 x 10 mL)® FZ3baL, S 8 (22.5mL) B H (22.5
mb) & FAE o &2 AF G, f7] &98 RER el , odetal, EEAA A= (1.37
g, 2.49 mmol, 100% &)< WA BEA2A FEIIoH, oF F& oWl FF F7F AA §lo] AHEs)

ATt

i
o

/
ANF Q s
i HoN" S8 H
o H 2 Y, B20-L7Y
BzO CuSO, BzO N._.»tBu
B0 5p,0 E%49, 40°C OBz (.?.)

(2R, 3R,4S,5S,6R)-2-(LHE 2)-6-((E)-(((R)-tert-F-E &1 d)olu] =) v & ) H| Eg}3]| =2 -21-9 ¢-3,4,5-E ]
o Egulzoo]E: (2R,3R,4S,5R,65)-2-(LHE 9 )-6-ZEAH EFS| =2 -20-9g-3,4, 5-Ea|d Eulzxo| o]
(1.37 g, 2.49 mmol, 1.00 B=), (R)-(+H)-2-vg-2-Z 2L olu= (604 mg, 4.98 mmol, 2.00 BF) 2
A (11) (596 mg, 3.74 mmol, 1.50 B&F)e] E3Eo] F4 EF (8 mb)S H7Isc. AAH
gog 40CE 7Fgeta, 16A13F 5 wikelgion, 1 5o e HFHMoa wsqry. vhE
S T 22 Y4HESE sta, AFsHA] AelEE FE JFsglt (3 x 15 mLe] CHLCly). &3
7] FEES TFA7IL, ZUHA-ZE AZvtEad s (i F 10 - 50% olE olAH o] E)ol| ol AHA|sle] A
0 1.62 mmol, 65% 4°8)< WA WEALA S5ATH. H NIR (400 Mz, CDCl) & 8.05 (d, J

o i
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2.1 Hz, 1H), 8.02 - 7.94 (m, 4H), 7.82 - 7.74 (m, 2H), 7.63 - 7.56 (m, 1H), 7.55 - 7.50 (m, 1H),
7.48 - 7.34 (m, 5H), 7.30 - 7.21 (m, 2H), 6.32 (dd, J = 3.1, 1.5 Hz, 1H), 6.05 (d, J = 5.5 Hz, 1H),
5.89 (dd, J = 10.7, 5.5 Hz, 1H), 5.82 (dd, J = 10.6, 3.1 Hz, 1H), 5.74 (dddd, J = 16.8, 9.8, 8.5, 5.7
Hz, 1H), 5.51 (t, J = 1.9 Hz, 1H), 5.22 (dd, J = 17.0, 1.3 Hz, 1H), 5.17 (d, J = 10.1 Hz, 1H), 3.28

(dd, J = 13.8, 8.6 Hz, 1H), 3.20 (dd, J = 13.8, 5.8 Hz, 1H), 0.99 (s, 9H). TR (126 MHz, CDCls) &

165.58, 165.51, 165.37, 133.66, 133.61, 133.32, 132.45, 129.99, 129.95, 129.80, 129.19, 129.03,
128.99, 128.66, 128.57, 128.34, 118.83, 81.81, 71.47, 69.49, 69.40, 68.34, 57.15, 32.46, 22.14. HRMS

(ESI+, m/z): [M+H]+ CaH3sNOsS0ll T3l AAF=] 650.1877; =% 650.1867.
e N\F g F
Bzom ; 2" mgbr BZOW
BzO OBzN‘ﬁ‘tBu THE, —78°C BzO BzO HN\S,tBu

o)

(2R, 3R,4S,5S,6R)-2-(ZHE] 2 )-6-((R)-1-(((R)-tert-F-E &I d ) o}n| ) A E-4-¢1-1-Y ) H E&} 3| = 2 -2H-] &
-3,4,5-E8]d EFzdolE: -78TCelA THF (3 mL) Foll &3A7 (2R,3R,4S,5S,6R)-2-(EHE L )-6-((E)-
(((R)-tert-F-d &I d)olux)HE ) HEZI| =2 -20-1 #-3,4,5-Egd  EHzo]E (0.200 g, 0.309
mmol, 1.00 @aF)e] oo JEd wiau¢r BEweol= (&3 [Wolleb, H.; Ogawa, S.; Schneider, M.;
Shemet, A.; Muri, J.; Kopf, M.; Carreira, E. M. Org. Lett. 2018, 20, 10, 3014-3016]¢] u}z} A|x4=
(THF % 0.22M, 1.68 mL, 0.370 mmol, 1.20 @&)E H7lstar, -78TolAM 1A17F FoF mutasitt, &
old olAlHo|E (10 mL)E A eta, 23t ¢4 dsidEw (156 mb) o2 ZAs3iTt. gk, ¢4
F712 oY ofMHCE (3 x 15 ml)E FE3QITE. oJojA, et 71 T SMEFE A
ZA7]1aL, og#sta, F gtel wH5AHT. EFUA-Z2E azetEaRe (A F 10 - 40% A8 ofAlE
©)2 S8 AAstel AA4E (0.188 g, 0.266 mmol, 86% &)< WA wya=A FEa%T.  H MR (400
MHz, CDCl3) & 8.12 - 8.04 (m, 2H), 8.01 - 7.93 (m, 2H), 7.79 - 7.72 (m, 2H), 7.67 - 7.58 (m, 1H),

o[}b
o
Sh
ol
kl

ot
il

2

© 2 o to

ri o
rﬂh o

[l

7.56 - 7.45 (m, 3H), 7.45 - 7.34 (m, 3H), 7.22 (t, J = 7.9 Hz, 2H), 6.09 (d, J = 3.0 Hz, 1H), 5.95 (d,
J =5.7 Hz, 1H), 5.8 (dd, J = 10.7, 5.8 Hz, 1H), 5.82 - 5.66 (m, 3H), 5.20 (dd, J = 17.0, 1.4 Hz,
1H), 5.17 (d, J = 1.5 Hz, 1H), 5.04 (dg, J = 17.1, 1.7 Hz, 1H), 4.97 (dq, J = 10.1, 1.4 Hz, 1H), 4.70
(d, J =7.7Hz, 1H), 3.78 (d, J = 5.1 Hz, 1H), 3.58 - 3.47 (m, 1H), 3.26 (dd, J = 13.7, 8.4 Hz, 1H),
3.20 (dd, J = 13.7, 5.9 Hz, 1H), 2.35 (ddt, J = 14.6, 10.4, 5.8 Hz, 1H), 2.26 - 2.10 (m, 1H), 2.06 -

1.83 (m, 2H), 1.19 (s, 9H). C MMR (101 MHz, CDCls) & 165.78. 165.74, 165.49, 137.73, 133.81,

133.59, 133.31, 132.67, 130.11, 130.04, 129.80, 129.27, 129.17, 129.17, 128.83, 128.60, 128.38,
118.69, 115.54, 81.68, 70.47, 69.88, 68.91, 68.72, 56.33, 54.75, 32.58, 30.51, 29.76, 22.74. HRMS

(ESI+, m/z): [M+H]+ CastysNOsSzoll Tl sk Al4EA] 706.2503; A 5] 706.2500.

ANF =
S 1. MeOH % NaOMe s

2 =
BZOW 2,654 % HCI HOW
Bz0 g, HN~g4tBU HO NH, -HCOOH

3. A4 -HPLC HO

=0

o}

(R)-1-((2R,3R,4S,5R,6R)-6-(LHE] $)-3 4, 5-E| 5| =2 A g Eg}3| = 2 -21-3] &-2-Y ) A E-4-ql-1-0}u] 5 X
Zvo]E: MeOH % NaOMe (0.5 M, 4.0 mL, 2.0 mmol, 14.1 F=)E (2R,3R,4S,5S,6R)-2-(LHE 2)-6-((R)-1-
(((R)-tert-FEEI D)o ) HAE-4-d-1-L) H ET}3| =2 -20-9] &-3,4, 5-EF Y EdlFo]E (100 mg,
0.142 mmol, 1.00 BF&F)ell H7pstar, AAE &HS 1AF e wwksiglty.  o]ojx], ty$4k & HCL (4.0 N,
1.00 mL, 4.0 mmol, 28.2 @S E3Eo] Hrlela, AAHE WA Feds (1A7F Fol wukatgdch, ule &

FES JF sl wFA 7], AAE HPLC (3089 ZA 0.1% HCOOHZ &3 H.0 5 5 - 50% MeCN)E F3] A

Astel APE (2 GAlo]l ZA 35 mg, 0.104 mol, 73% F)S DA AB2ozA SS9 H NIR (400
MHz, MeOD) & 8.46 (br s, 1H). 5.93 - 5.78 (m, 2H), 5.43 (d, J = 5.6 Hz, 1H), 5.24 - 5.03 (m, 4H),
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4.30 (dd, J = 4.8, 1.6 Hz, 1H), 4.22 - 4.06 (m, 2H), 3.63 (dd, J = 10.1, 3.3 Hz, 1H), 3.43 (td, J =
.1, 4.7 Hz, 1H), 3.23 (dd, J = 13.9, 8.1 Hz, 1H), 3.17 (dd, J = 13.8, 6.3 Hz, 1H), 2.35 - 2.16 (m, J

N

6.8, 6.4 Hz, 2H), 2.00 - 1.80 (m, 2H). 13C NMR (101 MHz, MeOD) & 169.28, 137.74, 135.32, 117.73,

116.76, 86.74, 71.55, 70.47, 68.91, 68.70, 54.16, 33.36, 30.63, 29.50. HRMS (ESI+, m/z): [M+H]'
CistaaNOSO thdk AlAEA] 290.1421; 223 290.1423.

HO. O
H
0 NBoc ANF |
3 ]
H3C,

N

o)
| s HO
AN >_ HO
S HC HO HN O
O «H
O~ N HATU O~ “NBoc
Ho MM DIPEA \
DMF HsC ~

tert—-5g  (4S,5aS,8S,8aR)-8-(((R)-1-((2R, 3R, 4S,5R,6R)-6-( L HE] 2.)-3,4,5- E &) 3| = ZA| H E ¢} 8] & 2 -20-1]

F-2-9D) A E-4-91-1-9) kY ) 4-0] £ W S TS ERTH-S A9 [2,3-c] 9] B-7-Fh2 B Ao 21 DIF
(2.5 nl) ol K
A

(R)-1-((2R,3R,4S,5R,6R)-6-(LHE] £.)-3,4,5-E 3| EEA B Ee} 3] =2 -2H-3] -2-Y ) A E-4-<l-1-

ZwolE (35 mg, 0.104 mmol, 1.00 F=F)ol (4S,5aS,8S,8aR)-7-(tert-F-EA| 72 H d)—4-0]| AR E S BB =2 -
H-S AT = [2,3-c] T Z-8-7F 2 221 (42.1 mg, 0.125 mmol, 1.20 @), HATU (46.8 mg, 0.125 mmol, 1.20
Z%) 9 DIPEA (108 uL, 0.624 mmol, 6.00 B%)E H7Ietaict. wHE ZdES A-2olA B (16A1F) iyt
star, A& ol sFHA7]aL, oE olAElo]E (25 mL) Foll AEsAZ L, 1:1 94 @ E3F 44 NalC0o; £

S/\/ S & S =
' f{i;ﬂ Hof/\O\(/;NP o} "o HO ) HN._-O
24,110 °C HO “H HO “H
gNBOC 2. HCI, MeOH CgNH C*ENH
(, Ha

3. A &-HPLC

H C HC 2
§ >—" -HCOOH >— -HCOOH
HyC

3
FSA1503054-HCOOH FSA1503055-HCOOH

(43,528, 8S,8aR)-4-0] 2 5-& -N-( (1R, 8R, 9R, 10R, 118, 12R,E)-10, 11, 12-E 2] 3] = F A]-13-% A} -2-E] o] A| F- 2 [ 7.
3. 11 ES | 2-4-<ll-8-) S| =2 -2H- A 9] 1= [2,3-c] 9] E-8-7h 2R 2ol = x=wo]E ¢ (FSA1503054 -
HCOOH) = (4S,5a$,8S,8aR)~4-°] A" -N-((1R,8R,9R, 10R, 115, 12R,Z)~10,11, 12-E &] 3] = F A| -13- A} -2-E] o} ]
AZR[7.3. 1 ER] v 2-4-91-8-) SES| 2 -2H-5 A4 9] 1= [2,3-c ]9 E-8-7f2 R 2ol xEdolE A
(FSA1503055 - HCOOH) :  tert- -9 (4S,5aS,8S,8aR)-8-(((R)-1-((2R,3R,4S,5R,6R)-6-( L HE| 2)-3,4,5-E] 3| =
EAYHEDI C2-20-T &@-2-A) HE -4-21-1-Y) Tt 2R} 2 Y )-4-0] AR E L E} 3| & 2 -7TH-2 4 3] = [2, 3¢ | T &~
7-7k2 54 Yl E (41 mg, 0.0669 mmol, 1.00 FH)E =7 (330 mL) Foll &hAI71aL, &XE& FF afel 7
ao}aiﬂ}. E74d (5 m) Foll &34 AZ F8E WEzFE (2.9 mg, 0.026 mmol, 0.40 FF) 2 1
I Zm) (11.3 mg, 0.013 mmol, 0.20 BF)E WS E3FEC] H7Fsiglvt. &/ 3ol 208 awkek 5wk
%L%E DMSO (0.236 mL, 3.35 mmol, 50 %%)i gl
stell &FA171aL, olE obAHIE (10 mL) B H4 S
ol obAEHIE (3 x 10 mL) & Hl*#*ah, F F7] FEES U EFoRE AxAT

do o b Iy 3

74t alo] H=A171 3 MeOH 3 IM HCL (1 mL, 1.00 mmol, 25.6 W&k)S #7lsla, whe EIES 1A)7F Hot
sk, 7 sl mFAZIAL, o]ojA AHAE HPLC (30%9] AA 0.1% HCOOHZ 3$H-3F H0 = 5 - 50%
B8 AgAste] AAHE FSA1503054 - HOOOHE H-2F AAPE (3 ©Alel ZA 0.731 mg, 0.00138 mmol,
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1.3% F&)24 2 FSA1503055 - HCOOH (3 Al A 0.932 mg, 0.00176 mmol, 1.7% FT&)E T8
APJEZA, & o g2 14 5024 F531900. F712, 39 8 (3 @Aldl 24 0.666 mg, 0.00126
mmol, 1.2% &)& H3 533, $& S ol AFEsISIT).

FSA1503054 - HCOOH: T NMR (400 MHz, MeOD) & 8.44 (br s, 1H), & 5.78 (d, J = 5.3 Hz, 1H), 5.54 - 5.32
(m, 2H), 4.69 - 4.55 (m, 2H), 4.32 (d, J = 5.3 Hz, 2H), 4.20 (d, J = 10.3 Hz, 1H), 4.05 - 3.90 (m,
2H), 3.82 - 3.72 (m, 2H), 3.56 (dd, J = 11.2, 7.2 Hz, 1H), 3.45 - 3.34 (m, 1H), 3.16 (d, J = 13.9 Hz,
1), 2.85 (t, J = 11.7 Hz, 1), 2.33 - 2.15 (m, 2H), 2.08 - 1.96 (m, 2H), 1.89 - 1.60 (m, 6H), 1.26 -

1.10 (m, 2H), 1.01 - 0.91 (m, 1H), 0.89 (d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [M+H]  CoHN:0sSoll ot
AALX] 485.2680; AZX] 485.2682.

FSA1503055 - HCOOH: 'H NMR (400 MHz, MeOD) & 8.41 (br s, 1H), 5.56 (br s, 2H), 5.46 (q, J = 9.8, 9.3
Hz, 1H), 4.41 - 4.15 (m, 4H), 4.06 - 3.93 (m, 2H), 3.88 (br s, 1H), 3.86 - 3.75 (m, 1H), 3.70 (dd, J =

9.0, 3.0 Hz, 1H), 3.56 - 3.50 (m, 1H), 3.29 - 3.15 (m, 2H), 2.84 - 2.76 (m, 1H), 2.35 - 2.19 (m, 1H),
2.16 - 1.95 (m, 3H), 1.81 - 1.57 (m, 5H), 1.36 - 1.27 (m, 1H), 1.26 - 1.10 (m, 2H), 1.02 - 0.91 (m,

1H), 0.90 (d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): D] CoatlyoN20sSl T 8F AlAFX] 485.2680; A%

485.2684 .

sTNF S
gH Hy, PAIC " Ho ng
THF C NH
. e\

-HCOOH " *HCOOH
H3C HsC

H3C

FSA1503058-HCOOH

(4S,5a8,8S,8aR)-4-°] A5 E-N-((1R,8R,9R, 10R, 11S,12R)-10, 11, 12- E 2] ] =F X -13-SA}-2-E] o} H| A| F 2 [ 7.3,
11EgH7-8-2) e8| = 2 -2H-S A 1] = [2,3-c] ] Z-8-7} 2 E ~olnj= Z2do]E ¢ (FSA1503058 - HCOOH) :
FSA1503054 - HCOOH % FSA1503055 - HCOOHS] &3HE (0.666 mg, 1.26 umol, 1.00 =)ol THF (1 mL)E H7}ef
A, wHkelHA olZ o g ZV|ERAY. Z7|SAA ) 10 wt% Pd/C (1 mg, 0.94 pmol, 0.75 BH)E &
A7vsiith. %7) vleS AAS A, Fa T4 AddE vEE giAEt. §9S Fa VA 5E Sk &
718 g, vlEs 9 R 5o &, 9498 5AIE B wHtelddtl. Pd/CE AlFA] HEE AMESIY] o
Fajar, ARES 2AF dtol] wEZAHT.  AAL HPLC (30%o] Zx 0.1% HCOOHZS 33k 0 5 5 - 50%
MeCN)oll 2Js] AAlste] AWAE FSA1503058 - HCOOH (0.577 mg, 1.08 umol, 86% &)E ¢F> £ LEOo2A

ZE390T. H MR (400 MHz, MeOD) & 8.49 (br s, 1H), 5.52 (d, J = 6.0 Hz, 1H), 4.62 - 4.42 (m, 2H),
4.28 (t, J =9.2 Hz, 1H), 4.20 (d, J = 8.9 Hz, 1H), 4.02 (dd, J = 10.1, 5.9 Hz, 1H), 3.97 (dt, J =
12.7, 3.6 Hz, 1H), 3.80 (d, J = 3.2 Hz, 1H), 3.79 - 3.73 (m, 1H), 3.55 (dd, J = 10.1, 3.3 Hz, 1H),
3.52 - 3.47 (m, 1H), 3.40 - 3.32 (m, 1H), 3.19 - 3.11 (m, 1H), 2.76 (t, J = 11.5 Hz, 1H), 2.46 (td, J
= 13.7, 4.5 Hz, 1H), 2.24 (dtd, J = 11.7, 9.8, 8.5, 2.9 Hz, 1H), 2.17 - 2.05 (m, 2H), 2.03 - 1.90 (m,
2H), 1.80 - 1.51 (m, 6H), 1.48 - 1.33 (m, 2H), 1.25 - 1.10 (m, 2H), 0.98 - 0.91 (m, 1H), 0.89 (d, J =

6.6 Hz, 6H). HRMS (ESI+, m/z): D] CoaHysNo0sSell T et Al4bX] 487.2836; A S5X] 487.2841.
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FSA1504066A, FSA1504066B 2 FSA1504068¢] A

HaC, CHs
o H —78°C, THF S HaC, CHs
BzO | X
BzO N. _tBu RO 2 o
OBz "~g“* 2. NaOMe, MeOH HO NH, -
i % HOL & &t oH , -HCOOH

(R)-1-((2R,3R,4S,5R,6R)-6-(LHE] 2 )-3 4,5-EL 3| =S A g Eg}s| =2 -2-3] -2-2)-2, 2-T) W A E—4-ll -

1-otulg EEwo]E: -78CeA THF (1 mL) el &3AIZ] (2R,3R,4S,5S,6R)-2-(EHE 2 )-6-((E)-(((R)-
tert-Fe & d)olu ) ve)H Egs| = 2-20-9] -3 4, 5-Eg]d EgHlzoo]E (0.100 g, 0.154 mmol, 1.00
FaF)e] g9 -78ColA (2-WEAE-4-<-2-2)8F (FH [Mudryk, B.; Cohen, T. J. Am. Chem. Soc.
1993, 115, 3855-3865.10l whe} A|%x%) (THF % 0.15M, 3.08 mL, 0.462 mmol, 3.00 F=F)o] H7tetdvt.
SES 0CE 7I2HEESE da, 243F B¢k awsdlyy, 88 Hdeo= 7l EE 3L, MeOH 3 0.5 M
NaOMe (2 mL, 1.00 mmol, 6.49 =) & H7lstAtt. 1AZF &b wRkek & 1,4-t]%A4F 5 4 M HCL (0.5 oL,

2.0 mmol, 12.99 F&) S H7lstar, A€ WA Heolg 1AI7F St wksigict. w3 EdES 7S o}°ﬂ
FE5A7I, AAE HPLC (302l ZAH 0.1% HCOOHE 3 H0 F 5 - 50% MeCN)E &F3ll AHAlstd AAHE (

BAS AA 16 mg, 0.044 mmol, 20% &)L FA SA=A FEEUT.  H MR (400 Mz, NeOD) & 8.52
(br s, 1H), 5.97 - 5.77 (m, 20), 5.42 (d, J = 5.6 Hz, 1H), 5.30 - 5.09 (m, 4H), 4.47 (dd, J = 3.9, 1.5
Hz, 1H), 4.25 (dd, J = 3.3, 1.6 Hz, 1H), 4.13 (dd, J = 10.1, 5.6 Hz, 1H), 3.64 (dd, J = 10.1, 3.3 Hz,
1), 3.24 (d, J = 3.8 Hz, 1H), 3.23 - 3.11 (m, 2H), 2.31 - 2.17 (m, 2H), 1.15 (s, 3H), 1.14 (s, 3H).

BC NMR (101 MHz, MeOD) & 169.95. 135.35. 134.28. 119.90, 117.78. 87.04, 72.17. 71.52. 68.74. 67.87.
62.77. 45.39. 36.51, 33.63, 24.85, 23.44. HRMS (ESI+, m/z): [M+H]  CiHyNO,SOl ek 7A4H2] 318.1734; 2
2] 318.1738.

tert-4%  (4S,5aS,8S,8aR)-8-(((R)-1-((2R,3R,4S,5R,6R)-6-( L HE] 2)-3,4,5-E ]3| =5 A ¥ E 2} 5] = 2 -2l-5]
T-2-2)-2, 2 E~4--1-d) 7h2 vk ) ~4-o] A H S| = 2 -TH-5 4] 9] 12 [ 2, 3¢ 9] E-7-7h 2 54 7]

o|E: DMF (1.0 mL) el &3lAZ (R)-1-((2R,3R,4S,5R,6R)-6-(LHE] 2)-3,4,5-ET| 3| EF A H Ee}3]| =2 -
2H-9 -2-)-2, 2-t) [ ;M E-4-<ll-1-oln]F EEWo]E (16 mg, 0.044 mmol, 1.00 F=F)ell (45,5aS,85,8aR)-
T-(tert-F-SA7F2 10 )-4-0] 2 F-H SES| E 2 -21-5 A9 1= [2,3-c] ¥ &-8-7} 2544 (17.8 mg, 0.053 mmol,
1.20 2%), HATU (19.8 mg, 0.053 mmol, 1.20 &) B! DIPEA (45.7 ul, 0.264 mmol, 6.00 BF)E F7}3k3l
o oWk ESES ALl WA (16417h) wiketan, e st wFA171a, ol" obAHC]E (10 mL) Fl
AGSHAZIAL, 1:1 G528 4 NalC0y &) (10 nL) o2 AHFAT. /7] FE2ES PIUEFOR Az

2

[e]
o
A FEegdon, og ¥4 du 2

gl

o

A3, HE=AA APE (25 mg, 0.039 mmol, 8% F8&)S A 9
w3l el %ﬂ A glo] A&ttt
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s = s ==
CH CH
CH O 3
"'CH33 1. 2P &0 HO 9 CH3 CH3
LIES R HO L HN._O
HO o H
Ho HN o 224,110°C R Y “H
8 —_— o
C NBoc 2. HCI, MeOH (f NH (ﬁ
HsG

3. A48 -HPLC <
LS HC HsG
R * .HCOOH )— -HCOOH
HsC HaC

FSA1504066A-HCOOH FSA1504066B-HCOOH

(48,528, 8S,8aR)-4-°] & 5-E-N-((IR, 8R, 9R, 10R, 115, 12R,E)-10, 11, 12-E&] 3] =5 A] -7, 7-T] ¥ & -13-§A}-2-E] o}
HIA S 2[7.3. 1] Eg] ol a-4-<l-8-) S8 ER22H-5 4| 9] = [2,3-c ]9 E-8-7t2 R Lol = ZEMo]lE ¢
(FSA1504066A - HCOOH) % (4S,5aS,8S,8aR)-4-°] =% E-N-((1R,8R, 9R, 10R, 11S,12R,7)-10, 11, 12-E 2| 3| =5A] -
7, -t W E-13-5 AL -2-F| oA E 2 [7.3. 1] E 2] vl 22-4-<l-8- ) S E}S| = = -2H-S A 9] 1= [ 2, 3¢ | 9] H-8-7} 2 5 2~
of]= x=vo]E ¢ (FSA1504066B - HCOOH): tert-+-& (45,5aS,8S,8aR)-8-(((R)-1-((2R,3R,4S,5R,6R)-6-(
HE 2)-3,4,5-ER | =S AT H Edhd| =2 -20-9] §-2-9)-2, 2-T] [ A E-4-<l-1-Y) 7h 2 Wk A ) —4-o] 2 H 5

B} = 2-TH-SA| 9] = [2,3-c ]9 E-7-7I 252 o] E (25 mg, 0.039 mmol, 1.00 TH)E EF4 (190 ml) ol
SN 7L, &GRS FF Sl sral. B (5 ml) Tl &AL MR 53
0.015 mmol, 0.40 B%) 2 272 11 =v] (6.6 mg, 0.0078 mmol, 0.20 =& ut
3 sho 208 HEEE &, WEE EFES DMSO (0.275 mL, 3.9 mmol, 100 B&E)Z A H3s
55 gl g EES AT st w5A1713, o olAHOIE (5 al) B Oﬂfr (5 mL) v°ﬂ Zﬁ%ﬁﬁf‘]?]

7] =g 3

R H = R
I, 5 Bgadu. FA4 FS oY olAHOlE (3 x 5 nl)E AlFsa, 3 7] FEES INUYEFOR
AxA7)aL, FH5AZAT. 73 skl %A %, MeOH % 1 M HCI (1 mL, 1.00 mmol, 25.6 Z&)<S
HA7yskar, RES 2

[e}
FES N S wHksilth. 3k Shol FAI7Ia, o]ojA A8 HPLC (30+to] AA
HO 5 5 - 50% MeCN)Z Eaf AAsle] WA E FSA1504066A - HCOOHE F+8 A1-&¢] A
E (3 @Al 24 1.911 mg, 0.00342 mmol, 8% 4=&)@A 2 FSA1504066B - HCOOH (3 ©HAlol Z A 1.492 mg,
0.00267 mmol, 6% F&)& Hz2k A2-& YHEZA, & v g2 FH Fo2A F58Y. Ft=2, &%
B 23 (3 gAC 2 1.262 mg, 0.00226 mmol, 5% F&)S LI 5L, FL& S Fdo] A&

©

FSAT504066A - HCOOH: 'H NMR (400 MHz, MeOD) & 8.42 (br s, 1H), 5.80 (d, J = 5.3 Hz, 1H), 5.72 (t, J =
12.3 Hz, 1H), 5.58 (t, J = 12.4 Hz, 1H), 4.43 - 4.24 (m, 3H), 4.22 (d, J = 9.6 Hz, 1H), 4.02 - 3.90
(m, 2H), 3.78 (td, J = 11.2, 10.7, 3.5 Hz, 1H), 3.73 - 3.63 (m, 2H), 3.58 (dd, J = 11.3, 7.6 Hz, 1H),
3.42 (t, J = 12.1 Hz, 1H), 3.20 - 3.12 (m, 1H), 2.88 (t, J = 11.7 Hz, 1H), 2.35 - 2.20 (m, 2H), 2.00
(d, J = 13.3 Hz, 1H), 1.79 - 1.58 (m, 5H), 1.22 (s, 3H), 1.23 - 1.11 (m, 2H), 1.00 - 0.92 (m, 1H) 0.97
(s, 3H), 0.89 (d, J = 6.6 Hz, 6H). C NMR (101 MHz, MeOD) & 168.77, 167.97. 132.57. 126.77, 89.91,
81.31, 72.96, 72.20, 71.16, 70.15, 69.01, 62.47, 57.66, 49.28, 48.10, 43.63, 40.31, 37.33, 36.51,
35.99, 35.72, 32.58, 26.51, 26.29, 23.17, 22.92. HRMS (ESI+. m/z): [MHH] CogHuN,0Sol thatr #12kx]
513.2993; AZx] 513.2992.

FSA1504066B - HCOOH:= NMROll o)&f 2% 9] HYP S o

=il
to
2
o)
2
o,
oX,
i
2
Lo,
110('
m{n
_>L
i
E
ol
o
r l

Ao 7 gz o
H, 3 e 9 2Zd AR, o2 18] HE € 2FEF & thoA olni=d HoloJEld] &35}
= 37t A QoAXa/AY tAA ol EEFE e, ol -60TAA VI-NMRe 28] sidE 4 A5y T).
gol3 Hm g8, 23CAA F59 ~HMELd ek 927 AARTG.  HNR (400 Mz, MeOD) § 8.31
(br s, 1H), 5.77 (br s, 1H), 5.53 (pent, J = 9.3 Hz, 1H), 4.46 - 4.26 (m, 3H). 4.15 (br s, 1H), 4.00
(dt, ] =12.2, 4.1 Hz, 1), 3.96 (br s, 1H), 3.87 - 3.79 (m, 1H), 3.76 (br s, 1H), 3.64 (dd, J =

2.8 Hz, 1H), 3.59 (dd, J = 11.4, 7.7 Hz, 1H), 2.88 (t. J = 11.7 Hz, 1H), 2.30 - 2.15 (m, 1H), 2.00 (d,
J=13.5 Hz, 1H), 1.84 - 1.59 (m, 4H), 1.29 - 1.16 (m, 2H). 1.16 (s, 3H), 1.06 (s, 3H), 1.03 - 0.90
(m, 1), 0.89 (d, J = 6.6 Hz, 6H). C NMR (101 MHz, MeOD) & 167.42, 81.18, 71.03, 69.19. 62.00,

49 .54, 48.11, 43.45, 38.82, 37.41, 36.16, 36.02, 26.29. 25.67, 23.15, 22.93. HRMS (ESI+, m/z): [M+H]"
CogllaaNo0gSell th3F AAFX] 513.2993; X=X 513.2991.
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7 s
i CH, #CHs
’CH3 HO~ L2 ‘CH,
HO L HN._O
HO
\H Ha, PA/C “H
HaC s

“HCOOH ) "HCOOH

H3C

FSA1504068-HCOOH

(4S,5aS,8S,8aR)-4-°] 2~ F-E-N-((1R,8R,9R, 10R, 11S,12R)-10, 11, 12-E&] 3| = FA| -7, 7-t] ¥ & - 13- A}-2-E] o} H]
NE2[7.3. 11E8H2-8-2) S eS| =2 -20-2 A 1] = [2,3-c ] ¥ Z-8-7} 25 2oln| = F2Wo]E & FSAI504066A
- HCOOH % FSA1504066B - HCOOHS] E3H2 (1.262 mg, 2.26 pmol, 1.00 2ol THF (1 mL)E H7pstar, uwyh
stH A o2 o Z7EQity. ZJ|slHA ) 10 wt% PA/C (1 mg, 0.94 pmol, 0.42 B S EFE 7l
t. Z7] BsS AAsaL, FA FAMC dAY biEE gAENT. |98 4 VAR 58 Tk 2% v
S, HES 89 2 59ea, 98 5AF Bk mwEelth. Pd/CE AlEA] IHE ALE3Y
Ateffar, gBES JF sholl FFAIHG.  AAE HPLC (308 2 0.1% HCOOHE &3 .0 5 5 - 50%
MeCN)oll o8] AAaled WAL FSA1504068 - HCOOH (0.894 mg, 1.59 pmol, 71% 8)3 gk T4 A&

5S35k, H NR (400 MHz, MeOD) & 8.42 (br s, 1H), 5.39 (d, J = 6.2 Hz, 1H), 4.51 (d, J = 8.3 Hz,
1), 4.36 - 4.18 (m, 2H), 4.06 (dd, J = 10.2, 6.2 Hz, 1H), 4.04 - 4.00 (m, 1H), 3.98 (d, J = 11.6 Hz,
1H), 3.87 - 3.75 (m, 2H), 3.56 (dd, J = 10.1, 7.2 Hz, 1H), 3.51 (dd, J = 10.3, 3.0 Hz, 1), 2.94 -
2.62 (m, 3H), 2.25 (s, 1H), 1.97 (s, 2H), 1.84 - 1.61 (m, 6H), 1.54 (s, 1H), 1.49 - 1.30 (m, 2H), 1.24
- 1.11 (m, 2H), 0.99 (s, 3H), 0.98 - 0.86 (m, 1H), 0.93 (s, 3H), 0.89 (d, J = 6.6 Hz, 6H). HRMS

(ESI+, m/2): [MHI]™ ColligNo0sSOl TH3E 71244 515.3149; A=A 515.3156.

FSA15030859] 3

HsC, CHs
= N P
sF 1. \)\/ s/\/
\%H —78°C, THF
520 ! W
HO N
B20 oszs® 2 NaOMe, MeOH HO ol N, GO
o 3. HCl, B 54t -HCOOH

(R)-1-((2R,3R,4S,5R,6R)-6-(LHE] £ )-3,4,5-E 8| 6| =2 A g E g} 3] = 2 -21-7] &-2-Y )-3, 3-t] | & A E—4-<l-
1-olnlE FEWo|E: -78TolM THF (1 mL) Fol &3lAZ] (2R,3R,4S,5S,6R)-2-(LHE 2)-6-((E)-(((R)-
tert-F-e%yd)oln ) we)H Egs| = 2-20-1 &-3,4, 5-Eg]d Egdlzoo]E (0.100 g, 0.154 mmol, 1.00
Fep)e] gAe 78ColA (2,2-T W ERE-3-d-1-2)2E (TIF % 0.15 M, 3.08 mL, 0.462 mmol, 3.00
ko] H7kslgT. WS RS 0CE /MRS Fa, 2417 B9 wHkEIgY. f9S ALeoq JleEnE
&3, MeOH % 0.5 M NaOMe (2 mL, 1.00 mmol, 6.49 FEHE Hlednh. 1AIZE B wwkek &, 1,4-t) 82t
% 4 MHCl (0.5 mL, 2.0 mmol, 12.99 B=F)S H7lstar, AGE A deols 1AF 5t L

EFES 7Y sl sFA71a, AAE HPLC (309 Z A 0.1% HCOOHE 8 HO0 F 5 - 50% MeCN)E

i
%}m ¢

Aol AAE (3 DA AA 12 mg, 0.033 miol, 22% F8)S A oAzA ST, H MR (400

MHz, MeOD) & 8.39 (s, 1H), 5.93 - 5.77 (m, 2H), 5.42 (d, J = 5.5 Hz, 1), 5.17 (da, J = 16.9, 1.5 Hz,
M), 5.13 - 5.05 (m, 3H), 4.27 (dd, J = 4.5, 1.5 Hz, 1H), 4.20 (dd, J = 3.4, 1.5 Hz, 1H), 4.12 (dd,
= 10.1, 5.5 Hz, 1H), 3.58 (dd, J = 10.2, 3.3 Hz, 1H), 3.36 (dt, J = 7.1, 4.7 Hz, 1H), 3.22 (dd, ]
13.9, 8.0 Hz, 1H), 3.16 (dd, J = 14.0, 6.5 Hz, 1H), 1.92 (dd, J = 14.8, 7.0 Hz, 1), 1.72 (dd, J

—

14.8, 4.9 Hz, 1H), 1.14 (s, 3H), 1.11 (s, 3H). 13C NMR (101 MHz, MeOD) & 168.35, 147.67, 135.50,
117.66, 113.40, 86.97, 71.51, 70.36, 69.27, 68.92, 52.73, 42.21, 37.25, 33.49, 28.18, 26.41. HRMS

(BSI+, m/z): [MHH]" CisHuNOSOl T A2F2) 318.1734; 2=3] 318.1735.

l
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N
~

HO.__O
~H =z
0 NBoc J/ CH,
(_A A S = "'CH3
=z
J/ CHj HaC,

Y HO~L72
Ny
S CHy . HO |, & HN__O
HO~LA2 oH
HO NH HATU 0 NBoc
Ho e DIPEA [ )
DMF e N

tert—4%  (4S,5aS,8S,8aR)-8-(((R)-1-((2R,3R,4S,5R,6R)-6-( L HE] 2)-3,4,5-E ]3| =5 A ¥ E 2} 5] = 2 -2l-3]
F-2-2)-3, - HE~4-91-1-d) 7h2 kR ) ~4-o| 2 H S EFS]| = R -TH-5 4] 9] 12 [ 2, 3] 9] Z-7-7h 2 5 4 7]

o]E: DMF (1.0 mL) Zo &31A71 (R)-1-((2R,3R,4S,5R,6R)-6-(LHE] 9 )-3,4,5-E2| 3| =2 H E g} 3] == -
2H-3] @-2-4)-3,3-T) v HE-4-ql-1-o}n]F5 EZH|o]E (12 mg, 0.033 mmol, 1.00 B&F)ol (4S,5aS,8S,8aR)-
7-(tert-HEA7F 2R )-4-0] AR EH 2 E 5| = 2 -20-2 A 1] = [2,3-c] ¥ Z-8-7} 2524 (13.4 mg, 0.040 mmol,
1.20 9), HATU (14.9 mg, 0.040 mmol, 1.20 B=F) % DIPEA (34.3 ul, 0.198 mmol, 6.00 BH)=S H7}3A
o Wk ERES ARl v (16417 mkstal, 21 stell FA7]aL, old opAlElo]E (10 mL) el
LA 7], 1:1 D4 ¢ 23} 4 NallCO; £ (10 mL) o2 AT, f7] FE2885 HIUEFORE A
, FEAA AAE (12 mg, 0.019 mmol, 57% &) oF> @3 AFoaN 5351501, ol T4

al Py
2@ R F7 4A 9lo] AFESHATE. HRMS (ESI+, m/z): [MHI] CaHsNo0sSoll Tt A14FA] 641.3830;

=z
/r CH3 S & ~:(I:H3
ad CHs

o 1. P& 11 &) HO

HO w2 = HO HN._O
az = H
HO 5 HN. O E%4,110°C © \H
N —— o NH
o 2. HCI, MeOH
NBoc

3. %A1 8-HPLC $
N HaG o &
HaC: ! >—" *HCOOH

FSA1503085-HCOOH

(45,525, 85, 8aR)-4-0] A~ F-E-N-((1R, 8R,9R, 10R, 115, 12R ,E)-10, 11, 12- E &) 8] =2 A| -6, 6-T] W] & - 13- A}-2-E] o}
HIAE2([7.3.1]Egd2-4-9-8-Y) S eS| =2 -20-S A 9] 1= [ 2, 3-¢c | 9] S-8-7} 2 F2olnj= ¥ 2Ho]E o
(FSA1503085 - HCOOH) :  tert-3& (4S,5a$,8S,8aR)-8-(((R)-1-((2R,3R,4S,5R,6R)-6-(LHE] 2 )-3,4,5-E|3| =
SAHES| 2 -20-3 #-2-4)-2, 2-UHE A E-4-¢1-1-U) 7} 2R YU ) —4-0| A F & S eS| = 2 -7TH-2- 4| 9] = [2, 3

]9 E-7-Ft2E A Y 1 °]E (12 mg, 0.019 mmol, 1.00 F&F)E EFA (90 mL) Tl &IA7]aL, &4S 7
atoll 7ttt EF<l (5 ml) Foll &AM AE FEE Wz

% 3= (0.83 mg, 0.0076 mmol, 0.40 FF) L
a2 [ Z) (3 2 mg, 0.0038 mmol, 0.20 F&F)E Wk &3&Eo| Hyisict.  &F sholl 208 ks 3
g E3HE-S DMSO (0.134 mL, 1.9 mmol, 100 F&)E AAstn, Aoz YAHEE ). W

- EEHA7]1AL, old ofAHCIE (2.5 mL) ¥ A5 (2.5 mL) Tl AEHA7) 2L

= O
o=
4 T2 oE okAEelE (3 x 2.5 nb)2 AFE AL, @3 F{7] FEES PAUEFLR AxATIAL, §FA

7ret shell H=A171 & MeOH 5 1M HCI (1 mL, 1.00 mmol, 52.6 B&)S Hrlsla, whg EIES (A7 HoF
waksl k. et sloll HEFA|7)an, o]ojd AAR HPLC (308 ZA 0.1% HCOOHZ i3k HO0 5
=3 AAste] AAE FSA1503085 - HCOOH (3 ©HAl9]l A=A 0.633 mg, 0.00119 mmol, 6% F&)E

Ty PgomA 589k, H MR (400 Mz, MeOD) & 8.50 (br s, 1H), 5.65 (br s, 1H), 5.58 - 5.33
(m, 2H), 4.43 (br s, 1H), 4.27 (t, J = 9.2 Hz, 1H), 4.12 (d, J = 9.0 Hz, 1H), 4.02 - 3.76 (m, 5H),
3.70 (s, 1H), 3.54 - 3.42 (m, 1H), 3.40 - 3.35 (m, 1H), 3.22 (dd, J = 13.3, 3.9 Hz, 1H), 2.75 (t, J
11.4 Hz, 1H), 2.27 (dt, J = 19.2, 10.8 Hz, 1H), 1.99 (d, J = 13.4 Hz, 1H), 1.84 - 1.60 (m, 6H), 1.31
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1.11 (m, 5H), 0.97 (s, 3H), 0.95 - 0.86 (m, 7H). HRMS (ESI+, m/z):
513.2993; AZ%] 513.2995.
[0821] 3l7] ghshale] gt Az
(R™)N
S S
[0822]
[0823] 3t7] wkg-Ald o3 AxE 7 U
H
TBSO TBSO X 1. Cly c') Ll
SH 1. ;\/ Bu—sn? SsriCiBu
BzO\bQ?\/OBZ 0 tBu (I)
B0 g —_— M\/ MeOH THE
© o
.9
TBSO A ey
s HQNCuSéAB” 12821
BzomH , 2. NaOCH,
BzO  g,0 C Bz N 3.HCI, T &4t
HO HATU, DIPEA lé?n"%:“ﬂ” 0,
S S _TEMPO, NMI, O,
2HNR™)
"o HO 2 NH NaBH(OAg)g,, AcOH
OH 2 3.HCI, MeOH
(R"),N
S ™
[0824]
[0825] 3t7] s}ehal o] slRtEo Az
R11
}
/N‘R'H
S S
[0826] HsC
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R TBSO |
1 -0 JL;)“O“ :i\)
sH o082 [):o S 1. CH3PPhsBr, s
=
Bzo\ég?\/ B20 \bQ?\/OBz KOtBu 820 /O OBz
Bz0 2. TBS-CI, im.
OBz 2. DIBAL-H B0 op, B0 op,
i
1 ¢ o, L TBSO
B “sn_SsnctBu U 1. @ TBSO l
RESS 3 s
H $ CuSO, S Z s
MeQH-THF o H D EEE———
— > Bz 2. o~ BzO. % 2. Naotﬂ3
2. DMP B0 [0 Brzn 820 HN.. 1B 3. HCI, B4k
Bz }
0
R11
|
OH _/N~R11
OH 1 (bpy)Cu(OTH), NP
HATU, DIPEA S = TEMPO, NMI, O,
- _— o
S = Ho .0 HO Q 2HNR™), HO
o HO | HN__O NaBH(OAC);, AcOH HO | HN. ;0
HO H OH
H oo OH H [WH
e NH, 02 \Boc H [ 3.HCI, MeOH PN
03 ¢ ONH
OH NBoc
—H
HiC_ & —H > H
N HsC. g H3C>/;
HsC HaC
HsC 3

(2R,3S,4S,5R,6R)-2-((MNZL S AN HE)-6-((1-((tert-FE A L) S A )4-S 405 }_2_01)1:40)1;1]153}3]
ER-2H-9§-3,4,5-E8d EilzoolE (FE iAol ddAe] 1:1 &3=) (AD): 1000 mL 37 S Wi &
g~=10] CHCl, (200 mL) 3 EtN (0.626 ml, 4.49 mmol)e] €MNE 29, 2709 H7F Z2wr)E % 26}%
CH,Cly (200 mL) & (2R,3S,4S,5R,6R)-2-((Mlx=Ld A WE)-6-H 2N EE E}s| =2 -20-9] #-3 ,4,5-E
gl xoo|E (£33 [Doyle, L. M. et al.; Org. Lett. 2017, 19, 5802-5805]) (2.5 g, 4.08 mmol) ¥ CH.Cl,

(200 mL) = (2)-4-((tert-F-dumeAda) LA RE-2-AY (& [Ding, P. et al.; Org. Lett. 2004, 6,
11, 1805-18081) (0.818 g, 4.08 mmol)9] ®ME 23To|A 4580 A WkE E3tEo] FAlo] H7lskdct. #H
7W7) AE ¥, whg ERES 23T F7IR 608 EeF wnkslsich. J—g— FES 2F doll FFA7)L,
ZY4 A=RnEDHT (P4 F 5 - 40% EtOAc)l oJ3l BAste] A= Al (2.35 g, 4.08 mmol, 71% &)<

WAl A=A 5T HONR (400 MHz, CDCl;) & 9.62 (s, 1H), 8.15 - 8.06 (m, 2H), 8.06 - 8.00

(m, 2H), 8.00 - 7.92 (m, 2H), 7.83 - 7.75 (m, 2H), 7.63 (t, J = 7.4 Hz, 1H), 7.59 - 7.47 (m, 4H), 7.47
- 7.33 (m, 5H), 7.29 - 7.21 (m, 2H), 6.19 (d, J = 5.4 Hz, 0.5H), 6.14 (d, J = 4.6 Hz, 0.5H), 6.05 (dt,
J =32, 1.6 Hz, 1H), 5.91 - 5.76 (m, 2H), 5.04 (t, J = 6.2 Hz, 0.5H), 4.98 (t, J = 6.4 Hz, 0.5H),
4.67 (dd, J = 11.5, 7.0 Hz, 0.5H), 4.60 (dd, J = 11.4, 6.7 Hz, 1H), 4.46 (td, J = 10.7, 5.9 Hz, 1H),
3.82 (dd, J =10.2, 4.4 Hz, 0.5H), 3.75 (dd, J = 10.1, 4.4 Hz, 0.5H), 3.66 - 3.53 (m, 1H), 3.53 - 3.38
(m, 1H), 2.92 - 2.75 (m, 1H), 2.69 (ddd, J = 17.6, 6.5, 1.6 Hz, 0.5H), 2.62 (ddd, J = 17.5, 7.3, 1.8
Hz, 0.5H), 0.85 (s, 4.5H), 0.80 (s, 4.5H), 0.01 (d, J = 7.1 Hz, 3H), -0.05 (d, J = 3.4 Hz, 3H). HRMS

(ESI‘I', m/z)I [CMH/lgOllSSl +NH4]+oﬂ EH?} ﬁ]ﬂ'i] 830.3025; /1%1.:_17;%] 830.3019.

- 136 -



[0832]
[0833]

[0834]
[0835]

ZIHSd 10-2025-0006139

OTBS OTBS

HsC @
S TPPhy
S \o Br S x
OBz BuLi, THF 0Bz
Bzo\42;12?7\~/ BzO~¢2;12?r\”/
BzO BzO

OBz OBz

(2R, 35,4S,5R,6R)-2-(MNZ=L LA HE)-6-((1-((tert-FEHE AL ) S A A E-4-9-2-)E| L) HEZ 3| =2
-2H-7 &-3,4,5-E8]d EfWlzoo|E (A2, F-EgA]dAAY 1:1 EFE): 0ColA THF (18.45 mL) & &
EUdyA¥E HEnpo|= (0.395 g, 1.107 mmol)2] #EAel BuLi (0.410 ml, 4k F 2.7 M, 1.107 mmo
DE A7tetdlct. AAdE s whgEo] shbelol-4 goo] & wj7bA] 30% FF wwkeglon, o=
e Efudzayae] dAS yeldt, o] 98 JEetE F& THF (10 mL) F (2R,3S,4S,5R,6R)-
2-((M=dSANHE)-6-((1-((tert-F-EBo AL ) KA ) -4-F 15 e-2-4 ) E] 0 ) B E} 3] = 2 -20-7] ¢

3,4,5-E8]d EgdlzoolE (o 75 g, 0.923 mmol)o] &Hol| H7lstir, olE -7T8CE YAAZAT. WEES
| 250X F7IE 57 T AT b, HEES oY odEHZE (40 mL)RE FAstaL, -78TAA FUIE 5%
Qb kil Wk E3ES AglolE H=E FI AHstar, F stel wFA17]a, FHi4] ARvELE
3 (A F 5 - 40% EtOAc)l <& AAlste] BAE A2 (0.59 g, 0.74 mmol, 80% &) WA LA A S5

aFelTt. 'H NMR (400 MHz, CDCl;) & 8.13 - 8.06 (m, 2H), 8.05 - 8.00 (m, 2H), 7.98 (ddd, J = 8.5, 3.5,

[}

H offt

1.3 Hz, 2H), 7.79 (ddd, J = 8.4, 2.5, 1.3 Hz, 2H), 7.66 - 7.60 (m, 1H), 7.59 - 7.46 (m, 4H), 7.46 -
7.35 (m, 5H), 7.25 (td, J = 7.9, 1.8 Hz, 2H), 6.11 (t, J = 2.6 Hz, 0.5H), 6.08 (t, J = 2.6 Hz, 0.5H),
6.06 - 6.02 (m, 1H), 5.90 - 5.87 (m, 1H), 5.87 - 5.83 (m, 1H), 5.83 - 5.72 (m, 0.5H), 5.72 - 5.61 (m,
0.5H), 5.12 - 4.98 (m, 2H), 4.99 - 4.87 (m, 1H), 4.61 (dd, J = 7.0, 1.7 Hz, 0.5H), 4.58 (dd, J =

1.7 Hz, 0.5H), 4.43 (td, J = 11.4, 5.8 Hz, 1H), 3.74 (dd, J = 10.2, 4.9 Hz, 0.5H), 3.66 (dd, J = 10.3,
5.2 Hz, 0.5H), 3.59 (app ddd, J = 12.9, 10.3, 6.8 Hz, 1H), 3.00 (ddd, J = 10.9, 6.4, 4.4 Hz, 0.5H),
2.97 - 2.91 (m, 0.5H), 2.58 - 2.43 (m, 1H), 2.37 - 2.20 (m, 1H), 0.87 (s, 4.5H), 0.81 (s, 4.5H), 0.03

(d, J = 2.2 Hz, 3H), -0.04 (d, J = 1.8 Hz, 3H). HRMS (ESI+, m/z): [CisHs010SSi +NH,1'ell th&h A2k :
829.3232; AZ=]: 828.3222.

TBSO TBSO
SH /”:E/”\\
'\v:i\¢7

o OBz
820 DBU, THF, 23 °C
BzO

OBz BzO

i,
i

(2R, 3S,4S,5R,6R)-2-((M =LA HE)-6-((2-(((tert-FE = E SADHE)FE-3-41-1-¢)E| L) HE

213 =2 -20-3 @-3,4,5-E2]d EgulzoolE A3 (F-EYJAIAAZAAY 1:1 EFE): 23T THF (3.4 mL)
% tert-FE((2-(o}o] e emE) FE-3-d-1-)SAD)Hmed A (1.57 g, 1.75 F%F, 4.80 mmol)o] &Hof
(2R, 35,45, 5R, 6R)~2-((Ml 291 A | € )-6-v] 2 E H] Egha] = 2-24-5] 24-3,4,5-E2]9  Eelflzoo]E  (2.80
g, 60% Wt, 1 2=, 2.74 mmol)ol] ©]o{A] DBU (417 mg, 0.41 mL, 1 F=F, 2.74 mmol) S H7}3ct. Hbg =
FdES 58 B wRke o, AF St FHEAT. &= ARES U4 AEvEIHY (% F 0 - 50%

EtOAc)ol &3l AAst] AAE A3 (1.1 g, 1.4 mmol, 49%)S FE3+-¢ ). H NMR (400 MHz, CDCl;) & 8.12 -

rimm

N
o,

8.05 (m, 2H), 8.02 (dt, J = 8.4, 1.3 Hz, 2H), 7.98 (dt, J = 8.3, 1.2 Hz, 2H), 7.82 - 7.76 (m, 2H),
7.66 - 7.58 (m, 1H), 7.58 - 7.45 (m, 5H), 7.45 - 7.35 (m, 6H), 7.28 - 7.21 (m, 4H), 6.06 - 5.98 (m,
2H), 5.91 - 5.82 (m, 2H), 5.73 - 5.56 (m, 1H), 5.09 - 4.93 (m, 3H), 4.60 (ddd, J = 11.5, 7.2, 2.3 Hz,
1), 4.44 (dd, J = 11.4, 5.6 Hz, 1H), 3.57 (ddd, J = 13.3, 9.9, 5.0 Hz, 1H), 3.45 (ddd, J = 13.2, 9.9,
5.9 Hz, 1H), 2.86 (dd, J = 12.7, 6.2 Hz, 0.5H), 2.73 (ad, J = 13.0, 6.8 Hz, 1H), 2.57 (dd, J = 12.6,
7.8 Hz, 0.5H), 2.47 - 2.34 (m, 1H), 0.84 (d, J = 4.8 Hz, 9H), -0.05 (s, 6H). HRMS (ESI+, m/z):

[Q%@@M+WJ%Eﬁlﬂ&ﬂl&&%%;ééﬂl&&%%.
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c
B
OBz OH
BzO~v2;11?r\v/ BzO\42;II(h\V/
BzO MeOH BzO

(2R, 3R,4S,5S,6R)-2-((1-((tert-F-ErH e A ) SA) FWE-4-d-2-U)E] 2)-6- (3| =F A | & ) H E} 5] == -
(A4): (2R,3S,4S,5R,6R)-2-((¥lx
sl =g2-21-v]2-3,4,5-E8]d Eadl
A HT. tEFRIZHEHT]2(1,1-t

2
=
=z

=4
oo]E (940 mg, 1.159 mmol)Z MeOH (8.6 mL) 2 THF (2.9 mL
e e)t- -3 =FAlo]F=4 (112 mg, 0.197 mmol)S FH7}sta, F§ES 66TAA 2¢ & wRksSit.
HHEES 23CE WZAA7Ia, JF st 541713, & ARES A4 A=20Ead9] (I3 5 10 - 60%
EtOAc) ol 93] AAlste] FAHE A4 (0.55 g, 0.78 mmol, 67% F&)E F53taL, &% &2 (120 mg, 12%) < 3
239tk 'H NMR (400 MHz, CDCly) & 8.16 - 8.06 (m, 2H). 8.02 - 7.94 (m, 2H), 7.81 (ddd, J = 8.5,

oo

.1, 1.3 Hz, 2H), 7.68 - 7.59 (m, 1H), 7.57 - 7.48 (m, 3H), 7.46 - 7.35 (m, 3H), 7.28 - 7.20 (m, 2H),
6.06 (d, J =5.5Hz, 0.4H), 6.02 (d, J = 5.6 Hz, 0.6H), 5.93 - 5.67 (m, 4H), 5.17 - 5.05 (m, 1H), 5.02
4.89 (m, 1H), 4.76 (q, J = 6.9 Hz, 1H), 3.83 - 3.71 (m, 2H), 3.71 - 3.56 (m, 2H), 2.92 (app dddd, J
12.7, 10.3, 7.5, 5.3 Hz, 1H), 2.61 - 2.50 (m, 1H), 2.27 (app dtd, J = 14.8, 7.4, 4.5 Hz, 1H), 0.89
(s, 6H), 0.82 (s, 3H), 0.06 (d, J = 4.0 Hz, 4H), -0.03 (d, J = 4.8 Hz, 2H). HRMS (ESI+, m/z):

[CacHic0sSSi Nal ol Tiah 712k 729.2524; A== 729.2512.

TBSO’Ai]/Q§>

S

OH

(2R, 3R, 4S,5S,6R)-2-((2-(((tert-F-Eumeda) S A HE) R E-3-d-1-U ) E| 2 )-6-G| =FA| v & ) ¥ E} 5
C2-20-9#-3,4,5-E8]d  EfwlzdolE  (A5) (FEUAIAAEAY 1:1 EFE): AAHE A
(2R,3S,4S,5R,6R)-2-((MNZLES A HE)-6-((2-(((tert-FEuHE AL ) S AW E ) L E-3-21-1-2)E| Q) HE
B = 2 -oi-7] 93,4, 5-E2] Y Ewlzoo]ERNE PHE Adel SAFE wAow zxAT.  H NMR (400
Mz, CDCl;) & 8.14 - 8.08 (m, 2H), 8.03 - 7.95 (m, 2H), 7.84 - 7.77 (m, 2H), 7.67 - 7.60 (m, 1H),

7.55 = 7.47 (m, 3H), 7.46 - 7.36 (m, 3H), 7.25 (t, J = 7.8 Hz, 2H), 5.96 (t, J = 5.2 Hz, 1), 5.92 -
5.81 (m, 3H), 5.69 (dddd, J = 17.1, 15.1, 10.5, 8.1 Hz, 1H), 5.15 - 4.98 (m, 2H), 4.72 (t, J = 6.7 Hz,
1), 3.85 - 3.71 (m, 1H), 3.64 (ddd, J = 11.2, 10.0, 5.0 Hz, 2H), 3.56 (dd, J = 10.0, 6.2 Hz, 0.5H),
3.49 (dd, J = 9.9, 6.6 Hz, 0.5H), 2.85 (ddd, J = 15.0, 12.9, 5.9 Hz, 1H), 2.66 (dd, J = 13.0, 7.4 Hz,
0.5H), 2.58 (dd, J = 12.8, 7.8 Hz, 0.5H), 2.53 - 2.40 (m, 2H), 0.87 (d, J = 4.6 Hz, 9H), 0.07 - -0.06

(m, 6H). HRMS (ESI+, m/z): [Colli0eSSi+H]1 ol Tk 122 : 707.2705; AZ=2]: 707.2699.

((1-((tert-FeougAdd)SA]) = L)-6-BlesA e ) HEZS| =2 -20-3]¢-3,4,5-E2|d E
gl Zoo|E (550 mg, 1 B, 778 2Z¥ wHolo]or)t (363 mg, 1.1 9, 856 pn

1 mo
mol) & H7betick. WhEES 1AIZE Fob wkekgih. Whg E3FES CHCl, (10 mb)E g Asta, 23} 74
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)

NaHCO; (10 mL) 2 E3} 4 NapS0; (10 mL) ] H7I=2 A Y. AdE 278 EFES 308 &<t 2438 u
Hkskar, o] & 24 E3ES EEsdy. 4 T8 (Hlly (2 x 10 mb) 2 FE313, 33 {7155 S EF

Noll Al AN 3L, AF Ftol TE=AA AWAE A6 (0.55 g, 0.78 mmol, 99% F&)L =3}, H MR (400
MHz, CDCly) & 9.65 (s, 1H), 8.03 - 7.94 (m, 4H), 7.83 - 7.75 (m, 2H), 7.63 - 7.55 (m, 1H), 7.56 -

7.49 (m, 1H), 7.49 - 7.42 (m, 3H), 7.42 - 7.36 (m, 2H), 7.30 - 7.22 (m, 2H), 6.28 (ddd, J = 4.6, 3.0,
1.7 Hz, 1H), 6.21 (d, J = 5.3 Hz, 0.4H), 6.19 (d, J = 5.0 Hz, 0.6H), 5.89 - 5.66 (m, 3H), 5.21 (d, J =
1.7 Hz, 0.4H), 5.18 (d, J = 1.7 Hz, 0.6H), 5.11 (dd, J = 17.1, 1.7 Hz, 0.4H), 5.06 (dd, J = 10.1, 1.8
Hz, 0.4H), 5.00 (dd, J 17.1, 1.7 Hz, 0.6H), 4.97 - 4.93 (m, 0.6H), 3.76 (dd, J = 10.3, 5.3 Hz,
0.6H), 3.70 (dd, J = 10.3, 5.6 Hz, 0.4H), 3.66 - 3.60 (m, 1H), 2.97 (tt, J = 7.1, 5.4 Hz, 1H), 2.62 -
2.47 (m, 1H), 2.35 - 2.20 (m, 1H), 0.89 (s, 6H), 0.83 (s, 3H), 0.05 (d, J = 1.5 Hz, 4H), -0.02 (d, J =

4.9 Hz, 2H). HRMS (ESI+, m/z): [CagHu0o5Si +Nal'oll thak AAR]: 705.2548; A=2]: 705.2539.

BzO o

OBz

(2R,3R,4S,5R,69)-2-((2-(((tert-F-E A=) A v &) F-E-3-d-1-)E]| 2 )-6-L =L H E&}3| =2 -2H-

@-3,4,5-E8d EfHlzoo]E (A7, HFEJAIHAAAS 1:1 EFFE): AAME A7S (2R,3R,4S,55,6R)-2-
(-(((tert-F-EOreAdad) A v E ) FE-3- 2)-6-(3|=EA W E ) Bl Er}s] =2 -20-39] ¢-3 ,4,5-E
79 Egulzo o] E2NE AN AT GAME wAow AZE%ch. H NR (400 MHz, CDCls) & 9.64 (s,
1H), 7.98 (ddt, J = 8.5, 6.9, 1.7 Hz, 3H), 7.78 (dd, J = 8.3, 1.4 Hz, 2H), 7.62 - 7.56 (m, 1H), 7.55 -
7.49 (m, 1H), 7.48 - 7.41 (m, 3H), 7.38 (t, J = 7.8 Hz, 3H), 7.30 - 7.20 (m, 2H), 6.26 (dd, J = 2.9,
1.5 Hz, 1H), 6.09 (t, J = 4.3 Hz, 1H), 5.83 - 5.76 (m, 2H), 5.77 - 5.56 (m, 1H), 5.13 (t, J = 1.5 Hz,
1), 5.12 - 4.97 (m, 3H), 3.62 (ddd, J = 9.9, 6.2, 4.8 Hz, 1H), 3.56 - 3.45 (m, 1H), 2.92 (dd, J =

12.8, 5.5 Hz, 0.5H), 2.86 (dd, J = 13.0, 6.1 Hz, 0.5H), 2.70 (dd, J = 13.0, 7.6 Hz, 0.5H), 2.61 (dd, J
=12.8, 8.1 Hz, 0.5H), 2.44 (d, J = 6.6 Hz, 1H), 0.85 (d, J = 7.1 Hz, 9H), 0.02 - -0.05 (m, 6H). HRMS

(EST+, m/2): [CosHu0oSSi+H] ol T 71AER]: 705.2548; AZ2]: 705.2558.

OTBS
_OTBS ,E:V/A\\
o x

N “tBu \42;;\?7\7/
= = .
CuSOy ,tBu

B2 © E%4 40°C

7

(2R, 3R,4S,5S,6R)-2-((1-((tert-F-E e A ) LA HAE-4-<1-2-A)E] 2)-6-((E)-(((R)-tert-F-E =3 d)o]

v ) WE) HES| E2-20-9]¢-3,4,5-E8| Y FAH&iOﬂO]E (A8, F-EAAolAA S 9:1 EFEZEA EA3

®): PhCH; (0.6 mL) 3 (2R,3R,4S,5R,65)-2-((1-((tert-F-Erde A& ) A AE-4-20-2-U)E| 2)-6-F=2
HE#s| = 2-20-9&-3,4,5-Eg]d EFUZo]E (540 mg, 1 %=, 0.76 mmol)2] &M (R)-2-WEZEg-
2-<Holu|= (186 mg, 2 9%, 1.53 mmol) % CuSO, (183 mg, 1.5 9%, 1.15 mmol)S FH7}slgct. 93 ES
40Coll A 29 Bt wHkelsitt. WESES 23CE WAA|7|a, AgtolE =g 3 oFsigint. AteolE 3
& (Ll (2 x 25 mL)E MF3ta, @3k 47158 33 6}011 FEAAL. 2 FFES Y4 A=RrEDY
3 (32 2 10 - 60% EtOAc)o] <3 AAste] AAE A8 (511 mg, 0.63 mmol, 82.5%)< =313tk H MR
(400 MHz, CDCls) & 8.03 (d, J = 2.2 Hz, 1H), 7.98 (app ddd, J = 8.4, 2.8, 1.3 Hz, 4H), 7.81 - 7.73

(m, 2H), 7.62 - 7.56 (m, 1H), 7.56 - 7.48 (m, 1H), 7.48 - 7.41 (m, 3H), 7.41 - 7.35 (m, 2H), 7.30 -
7.19 (m, 2H), 6.29 (dd, J = 3.0, 1.5 Hz, 1H), 6.21 (d, J = 5.2 Hz, 0.1H), 6.18 (d, J = 5.1 Hz, 0.9H),
5.89 - 5.67 (m, 3H), 5.58 (t, J = 1.9 Hz, 0.1H), 5.57 (t, J = 1.9 Hz, 0.9H), 5.11 (dd, J = 17.1, 1.7
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Hz, 0.1H), 5.08 - 5.04 (m, 0.1H), 5.00 (dd, J = 17.1, 1.8 Hz, 0.9H), 4.98 - 4.92 (m, 0.9H), 3.76 (dd,
J =10.3, 5.2 Hz, 0.9H), 3.70 (dd, J = 10.3, 5.5 Hz, 0.1H), 3.64 (dd, J = 10.2, 6.9 Hz, 1H), 2.96 (app
tt, J = 7.1, 5.5 Hz, 1H), 2.62 - 2.48 (m, 1H), 2.39 - 2.25 (m, 1H), 0.99 (s, 0.9H) 0.98 (s, 8.1H),
0.89 (s, 8.1H), 0.83 (s, 0.9H), 0.05 (s, 5.4H), -0.02 (d, J = 5.0 Hz, 0.6H). HRMS (ESI+, m/z):

[CsszsNOQSZSHHfOH )&k AAEx] 0 808.3004; A=x]: 808.2986.

TBso/”t]/‘§b

S

BzO o}

OBz

(2R, 3R,4S,5S,6R)-2-((2-(((tert-F-EOded=z) LA v E) FE-3-d-1-4)E] 2)-6-((E)-(((R)-tert-FE& =

gd)olu ) we)HEDS| =2 -20-1 -3 ,4,5-E]d EgHlzdolE (A9, FEYA)ZAAY 1:11 EFE):

A& A9S (2R,3R,4S,5R,65)-2-((2-(((tert-F-Euyuedd) A v e )L E-3-2-1-A)E]| Q)-6-E=2UH Eg}
S 2-o-ue-3,4,5-E2]d EMlzo|o|ERRE YL AST $AFE WA o® AxaAt. 1 NR (400
MHz, CDCly) & 8.04 (dd, J = 2.2, 1.2 Hz, 1H), 8.00 - 7.94 (m, 4H), 7.82 - 7.74 (m, 2H), 7.62 - 7.56
(m, 1H), 7.56 - 7.50 (m, 1H), 7.49 - 7.42 (m, 3H), 7.39 (t, J = 7.8 Hz, 2H), 7.28 - 7.21 (m, 2H), 6.30
(dt, J = 3.6, 1.9 Hz, 1H), 6.14 - 6.05 (m, 1H), 5.89 - 5.78 (m, 2H), 5.77 - 5.59 (m, 1H), 5.52 (q, J =
1.9 Hz, 1H), 5.13 - 4.98 (m, 2H), 3.64 (td, J = 9.7, 4.9 Hz, 1H), 3.53 (ddd, J = 14.7, 10.0, 6.2 Hz,
1H), 2.91 (dd, J = 12.8, 5.7 Hz, 0.5H), 2.84 (dd, J = 13.1, 6.3 Hz, 0.5H), 2.70 (dd, J = 13.1, 7.3 Hz,
0.5H), 2.61 (dd, J = 12.8, 8.0 Hz, 0.5H), 2.45 (dh, J = 13.0, 6.2 Hz, 1H), 0.98 (s, 9H), 0.87 (d, J =
7.6 Hz, 9H), 0.10 - -0.35 (m, 6H). HRMS (ESI+, m/z): [CiHsaNOoS,Si+H] o thak 712k 808.3004; 2%

808.3069.

OTBS OTBS

S = C e S =
H =
Bzom THF, -78 °C BZO\W
BzO N _»tBu BzO HN_ _tBu

OBz g BzO
(o] [¢]

=

(2R, 3R,4S,5S,6R)-2-((1-((tert-F-2ruE A2 ) FAD)HAE-4-01-2-A)E 2 )-6-((R)-1-(((R)-tert-F-E &I d)
o) FE-3-d-1-d) HEZS =2 -20-T &-3,4,5-E2|d EgHlFoo]E (A10, F-ELA]dAA ] 3:2 &3
E): -78CeolA THF (6.3 mL) 5 (2R,3R,4S,5S,6R)-2-((1-((tert-F-ErHe A=) A AE-4-2-2-U)E] 2 )-
6-((E)-(((R)-tert-F-E& & d)olnx) e Eg}s| =2 -20-T &-3,4,5-Ed Y EfuZoolE (511 mg, 1 F
2632 umol)e &I Aol FEF FEelo]l= (256 mg, 6.62 mL, THF = 0.21 M & 2.2 G 1.39
mmol )& 158l HAAH A7lsilel.  ddoldel gt Hrt A, WHEES X3 A NLCL (10 mb)E A3
£ 23CE 7F23tar, EtOAc (30 mL) 2 H0 (10 mL)E 3|A5kT. AAE 24 E3HE9] - e
, S EtOAc (2 x 20 mL)E FE33tt. 3¢k f715E SMIYEF oA AxA7]a, ¥ skl
ZAAT. 2 AFELS Zg4 a=EvtEadgy (A F 0 - 70% EtOAc)o] 3] AAste] AAE AL0 (472

mg, 555 pmol, 87.8%)< +E5381%iT). 'H MR (400 MHz, CDCl3) & 8.08 (dd, J = 8.2, 1.4 Hz, 2H), 8.01 -

£
=
oo
il
ofj
o
Mo

N

7.92 (m, 2H), 7.80 - 7.68 (m, 2H), 7.68 - 7.58 (m, 1H), 7.58 - 7.46 (m, 3H), 7.46 - 7.33 (m, 3H), 7.24
- 7.18 (m, 2H), 6.13 - 6.08 (m, 1.4H), 6.07 (d, J = 5.7 Hz, 0.6H), 5.95 - 5.62 (m, 4H), 5.27 - 5.07
(m, 2.8H), 4.97 (dd, J = 17.0, 1.8 Hz, 0.6H), 4.92 - 4.86 (m, 0.6H), 4.75 (d, J = 7.3 Hz, 0.4H), 4.69
(d, J = 7.6 Hz, 0.6H), 3.83 (dd, J = 10.1, 4.4 Hz, 0.6H), 3.78 (t, J = 4.8 Hz, 1H), 3.67 (dd, J =
10.3, 5.2 Hz, 0.4H), 3.62 - 3.54 (m, 2H), 3.00 - 2.88 (m, 1H), 2.67 - 2.48 (m, 3H), 2.35 - 2.21 (m,
1H), 1.11 (s, 6H), 1.09 (s, 3H), 0.89 (s, 6H), 0.82 (s, 3H), 0.07 (d, J = 4.1 Hz, 4H), -0.03 (d, J =

10.2 Hz, 2H). HRMS (ESI+, m/z): [C%HMNOQbSi+H]+ﬂ] ojgk AlAFX]: 850.3473; AZA]: 850.3465.
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OTBS TBSO

s N Cizn” > ok, s CHa
H =
Bzo\bﬁ?\f THF, -109 °C 820~ L2
BzO N_ _»tBu BzO HN__ »tBu

OBz "“g BzO
o} (0]

=

(2R, 3R,4S,5S,6R)-2-((1-((tert-F-Eouad A )& A]) H E —4-<-2-Y ) E] 2 )-6-((1IR)-1-(((R)-tert-F-E &
d)otn| ) -2-wEe L E-3-ql-1-)H Egts| =2 -2l-3] &-3,4,5-ET Y EWRoE (All, FEYA ol d&A
9] 6:3:4:2 &) -109TClA THF (8.04 mL) = (2R,3R,4S,5S,6R)-2-((1-((tert-F-ErjWgadd )2 ) A E-
4-eM-2-4)E] 2)-6-((E)-(((R)-tert-F-E &y d)oln| ) v e ) H Eg S| =2 -20-9 &-3 4, 5-E2|d Egdllzo o]
E (650 mg, 1 T, 804 umol)e] &0 A Z2€old 2F E22o]= (191 mg, 3.22 mL, 0.30 &, 1.2 %,
965 umol)S 15%°l ZA Ar7istdct. dHolde] A3 H7F A, WHSES ¥3} 44 NHCI (10 nL) = A3
th.  WhSE-S 23CE b3k, EtOAc (30 mL) 2 H0 (10 mL)E 3A&tcr. AP 24 EgdE9 58
2dsta, $4 =& EtOAc (2 x 20 nL) & F=agct. &3 47132 34
of & Wit‘r. AAJE AL (650 mg, 0.75 mmol, 94%)<& &3l = AFH
glo] AL&3dth.  H MR (400 MHz, CDCly) & 8.15 - 8.05 (m, 2H), 8.01 - 7.91 (m, 2H), 7.79 - 7.71 (m,

2H), 7.65 - 7.58 (m, 1H), 7.54 - 7.46 (m, 3H), 7.46 - 7.33 (m, 3H), 7.25 - 7.18 (m, 2H), 6.28 - 6.18
(m, 1H), 6.14 - 5.93 (m, 1.6H), 5.89 - 5.59 (m, 3.4H), 5.25 - 5.04 (m, 2.6H), 5.02 - 4.81 (m, 1.4H),
4.75 (d, J = 6.4 Hz, 0.2H), 4.69 - 4.61 (m, 0.4H), 4.58 (d, J = 7.3 Hz, 0.4H), 3.83 (dd, J = 10.0, 4.4
Hz, 0.6H), 3.73 - 3.43 (m, 3.4H), 3.04 - 2.84 (m, 1.6H), 2.70 - 2.47 (m, 1.4H), 2.36 - 2.22 (m, 1H),
1.13 = 1.11 (m, 6H), 1.08 (s, 1.8H), 1.07 (s, 1.2H), 0.90 (s, 2H), 0.89 (s, 4H), 0.81 (s, 3H), 0.10 -
0.03 (m, 4H), -0.04 (d, J = 2.0 Hz, 1H), -0.07 (d, J = 1.9 Hz, 1H).

TBso/j/\
=z

S
BzO o

BzO
Bz0 HN<gatBu
I

0]

(2R, 3R,4S,5S,6R)-2-((2-(((tert-F-E A=) A &) F-E-3-d-1-) E] 2 )-6-((R)-1-(((R)-tert-4&

<9 d)oln| ) R E-3-¢l-1-¢)HEZS| =2-2-9] ¢-3,4,5-EB|Y EZHIRdolE (Al2, FEAol =A<
111 £%5): AAPE Al2E (2R, 3R,4S,5S,6R)-2-((2-(((tert-F-EHE A D) SAHHE ) F-E-3-¢1-1-¥ ) E] &)~
6-((E)-(((R)-tert-F-E &y d)olu] ) e H| ES}s| =2 -20-1] &-3,4,5-Eg]d EgdlFzoo]E I Ao}y g
B ZRolo|m2NE AAE ALY A WA o= 259, H NMR (400 MHz, CDCly) & 8.11 - 8.06 (m,

2H), 7.97 (dt, J = 8.4, 1.2 Hz, 2H), 7.77 - 7.72 (m, 2H), 7.65 - 7.60 (m, 1H), 7.55 - 7.46 (m, 3H),
7.40 (dt, J = 13.7, 7.6 Hz, 3H), 7.25 - 7.17 (m, 2H), 6.09 (d, J = 3.2 Hz, 1H), 6.00 (t, J = 5.2 Hz,
1), 5.94 - 5.78 (m, 2H), 5.77 - 5.58 (m, 2H), 5.26 - 5.12 (m, 2H), 5.12 - 4.98 (m, 2H), 4.72 (dd, J =
7.6, 5.1 Hz, 1H), 3.80 (d, J = 4.3 Hz, 1H), 3.67 - 3.56 (m, 2H), 3.52 (ddd, J = 9.9, 7.6, 6.1 Hz, 1H),
2.86 (dd, J = 12.8, 5.7 Hz, 1H), 2.81 (dd, J = 13.1, 6.5 Hz, 1H), 2.68 (dd, J = 13.1, 6.8 Hz, 1H),
2.64 - 2.57 (m, 3H), 2.43 (dh, J = 12.8, 6.1 Hz, 1H), 1.14 (d, J = 2.9 Hz, 9H), 0.87 (s, 5H), 0.85 (s,

4H), 0.01 (s, 3H), -0.03 (s, 3H). HRMS (ESI+, m/z): [C45H59N09828i+H]+°ﬂ 3k AAEX]: 850.3473 A=X]:

850.3496.
_oTBs oTBS
S x adkA I S X
=
Bzom\f\/ BQ, PhCHy, 110°C  BZONL,2
BzO BzO HN\S,tBu BzO BzO HN\S,tBu

1]
(0]

[e]
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(1R,8R,9R,10S,11S,12R,Z2)-3-(((tert-FE A L) A ) W& )-8-(((R)-tert-FE &3] d ) o}r] 1= )-13-FA}-

2-E]o A E2[7.3. 1] ET d]2-5-¢1-10,11,12-E8|d Egulzo|o|E (A13, HEUA meﬂ,] 7:3 IR
PhCH; (529 mL) 3 (2R,3R,4S,55,6R)-2-((1-((tert-F-E e Az )L A)AE -4-41-2-2U ) E] 2 )-6-((R)-1-
(((R)-tert-HE<xyd)oln )R E-3-d-1-U)HEZS| =2-20-1] -3 ,4 5-EZ| Y EgHlZo|E (450 mg, 1
3, 529 pmol)e] @7|® &NE FF S 7FEEHIh. PhCH; (1 mL) & 192 11 (89.9 mg, 0.2 T,

106 pmol) ¥ WZEF+= (22.9 mg, 0.4 B, 212 pmol)e] &dS Hrlsta, ¥k E3ES 158 FoF 73}
Stk HEEES DMSO (0.75 ML, 20 9%, 10.6 mmol)2] M7= A, ¥heES 0CE WAL, WHgE
S g Sholl HFA]7]L, EtOAc (100 mL) Zol &A1 AT, EtOAcE *3} 44 NaCl (1 x 50 mL)Z A& 3}%]
L= EtOAc (50 mL) & FZ3th.  #F F715-5 MUEF oA AxA7la, 1 st
FEAFATL. = FES FU4 ZZ20EIHT (A} F 0 - 70% EtOAc)l & AAste] A E Al3 (370

mg, 0.45 mmol, 85.0%9)< 3)MAl ;A=A F5akATE.  H MR (400 Miz, CDCl;) & 8.15 - 8.06 (m, 2H),

8.01 - 7.93 (m, 2H), 7.80 - 7.73 (m, 2H), 7.67 - 7.58 (m, 1H), 7.54 - 7.46 (m, 3H), 7.43 - 7.34 (m,
3H), 7.21 (t, J =7.5Hz, 2H), 6.47 (d, J = 4.7 Hz, 0.7H), 6.07 (d, J = 5.8 Hz, 0.3H), 5.86 - 5.60 (m,
5H), 4.66 (d, J = 9.8 Hz, 0.7H), 4.63 (d, J = 10.0 Hz, 0.3H), 4.22 (t, J = 4.1 Hz, 1H), 3.87 (app ad,
J =10.2, 5.5 Hz, 1.4H), 3.79 - 3.65 (m, 0.6H), 3.61 - 3.51 (m, 0.7H), 3.45 (q, J = 6.7 Hz, 0.3H),
3.05 - 2.74 (m, 3H), 2.62 (app d, J = 14.4 Hz, 1H), 2.39 (t, J = 13.7 Hz, 1H), 1.31 (br. s, 9H), 0.84
(s, 6.30), 0.83 (s, 2.7H), 0.03 (s, 1H), 0.02 (s, 2H), 0.02 (s, 1H), -0.01 (s, 2H). HRMS (ESI+, m/z):

[CosHsNOGS,Si+H] ol thah A12H2): 823.3160; AZ]: 822.3146

Tlaso::g\/J oTBS
S CH, AT S o
/
BzO 90 BQ, PhCHa, 110 °C BzO 0 CH,
Bz0 & HN. atBu B20 b HN.atBU
1l I}
o 0

(1R,3S,7R,8R,9R, 10S,11S,12R,Z)-3-(((tert-F-B WD A ) AW E)-8-(((R)-tert-F-E &3] d ) o}r| 1= )-7-
HE-13-SA-2-E] o A 2 [7.3. 1] Eg] 8| A~-5-41-10,11,12-E&] Y Egulzo|o]E (Al4, thE FEIxo| g4
AZYH 28d 5 91, ¥3 AES RauEx ¢3): PhCH; (375 ml) % (2R,3R,4S,5S,6R)-2-((1-((tert-
e S AN AME-4-¢01-2-)E] 2 )-6-((IR)-1-(((R)-tert-F-E &I d)o}r| i) -2-HE L E-3-<l-1- ) E]
Egsmg2-2-12-3,4,5-E8]Y Egdlzoo]lE (650 mg, 1 ¥, 752 pmol)d 27]¥ &AL 3F &l 7}
gatgrl. PhCH; (1 ml) 3 Z2H2 IT (128 mg, 0.2 B, 150 pmol) 2 WlxF+= (32.5 mg, 0.4 ¥, 301

umol)e] gHS A a, 2 DMSO (1.0 mL, 20 @, 15 mmo
Dol ™72 AAS L, BEES 0CE YZAANAY. WHEES ¥ st FA17]aL, EtOAc (100 mL) Fof &
A, EtOAcE 3 4240 NaCl (1 x 50 mL)2 A3, 4 F& EtOAc (50 mL)Z FE3Ac. &
g {7155 A ER AlA dxATIL, JAF el sHAATY. = IRES U4 AzrEIYY (4
% 0 - 70% EtOAc)ol 2l AAste] BAE Ald (370 mg, 0.45 mmol, 85.0%)2 3I]MA LA RA 53T}

X
p‘h
(=
oo
e
xt
i
o
—
o
S
off
0,
o
S
_OL
x2
uk
rE
oo
e

'H NMR (400 MHz, CDCl;) & 8.15 - 8.01 (m, 2H), 8.00 - 7.88 (m, 2H), 7.83 - 7.72 (m, 2H), 7.66 - 7.55

(m, 1H), 7.55 - 7.45 (m, 3H), 7.45 - 7.31 (m, 3H), 7.25 - 7.16 (m, 2H), 6.46 (t, J = 2.8 Hz, 1H), 6.20
(d, J =2.0Hz, 1H), 6.13 - 5.51 (m, 4H), 4.75 (d, J = 10.6 Hz, 1H), 3.93 - 3.66 (m, 2H), 3.48 (ddd, J
=10.5, 7.2, 3.2 Hz, 1H), 3.31 (d, J = 7.3 Hz, 1H), 3.14 (ddd, J = 10.4, 6.9, 3.3 Hz, 1H), 2.96 - 2.67
(m, 2H), 2.50 - 2.33 (m, 1), 1.27 (s, 9H), 1.11 (d, J = 6.9 Hz, 3H), 0.85 (s, 9H), 0.02 (s, 3H),

-0.01 (s, 3H). HRMS (ESIt, m/z): [CMHmNOQbSi+H]+ﬂ] ojgk AlAkx]: 836.3317 A S5X]: 836.3365.
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TBSO
TBSO
S x + 1S "
BzO o BzO (9]
BzO B2O HN\S,tBu BzO Bz0 HN\S,tBu
1]
8 5

(1R,4S,8R,9R,10S,11S,12R, Z)~4-(((tert-F-A W@ A &) S A wE )-8-(((R)-tert-F-H &3] d ) o} 1| .= ) -13-=A}
-2-E|olR| A 22 [7.3.1]E&]d] ~-5-41-10,11,12-E&]Yd EgulxdolE 2  (IR,8R,9R,10S,11S,12R,E)-4-
(((tert-FEHOME A ) S AD)HER)-8-(((R)-tert-FE &I ) o} 12 )-13-FA-2-E] o}H| A| Z 2 [7.3. 1] Eg] ¥ 2=~
5-¢1-10,11,12-E8]d  Egulzoo]E  (Al5, olddAe] T F (e EFEEA): AXE ALGE
(2R, 3R,4S,5S,6R)-2-((2-(((tert-FHm e A H) AW E ) F E-3-<1-1-U) E] 2 )-6-((R)-1-(((R)-tert-F&

S d)oln ) R E-3-¢l-1-) H ES}3| =2 -20-9 ¢-3,4,5-E&] Y Eilzeo|ERZRE AAPE A129} FAMe
WA o Azargth.  H NR (400 MHz, CDCI;) H NMR (400 Miz, CDCl;) & 8.16 - 8.02 (m, 2H), 8.02 -

7.89 (m, 2H), 7.85 - 7.70 (m, 2H), 7.68 - 7.58 (m, 1H), 7.55 - 7.45 (m, 3H), 7.45 - 7.34 (m, 3H), 7.24
- 7.13 (m, 2H), 6.11 - 5.93 (m, 1H), 5.89 - 5.06 (m, 5H), 4.83 - 4.43 (m, 1H), 4.28 - 3.10 (m, 5H),
2.95 - 2.09 (m, 4H), 1.36 - 1.26 (m, 9H), 1.00 - 0.79 (m, 9H), 0.17 - -0.06 (m, 6H). HRMS (ESI+,

m/z): [C43H56NOQSgSi+H]+°ﬂ ek AAkx]: 822.3160 A= 822.3169.

_oTes OH
s = CSA S N
B20 Q CH3Cla, MeOH, 23 °C Bz0 Q
BzO BzO HN\S,tBu BzO BzO HN\S,tBu
1] 11
) o

(1R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E =3 d) o} =) -3- (3| =F A W & ) -13-FA}-2-E] o H| A 2 2 [ 7. 3.

11E8 g ~-5-41-10,11,12-E8]d EgWlZoolE (Al6, FEYAo|FAA S 7:3 £FE): 23CollA MeOH (0.64
mL) %2 CHCl, (0.65 mL) % (IR,8R,9R,10S,11S,12R,Z)-3-(((tert-F-Eymad A& ) A) e )-8-(((R)-tert-4
gud)oln) i )-13-SA-2-E| oA F 2 [7.3. 1] Eg t| ~-5-¢1-10,11,12-Eg]| Y Egulzdo]E (106 mg, 1 &
2129 pmol)e] &do] TEELHFEA (15.0 mg, 0.5 B, 64.5 pumol)S FA7}sct. WHEES 23TlA
304 & wHkEkATE.  ®E 23} 44 NaHC0; (10 mL) o2 3A8t3, CHLCl, (2 x 10 mL) 2 F&3Y
ok 33 FU1RE U ER AdA dAxzA7a, AE st FFEAATY. F AFES ZY4 a2vEal
3 (A ZF 0 - 70% EtOAc)ol 23 AAlste] AAE Al6 (72 mg, 0.10 mmol, 79%)<S WA wAZA 5319
th. H NMR (400 MHz, CDOD) & 8.18 - 8.06 (m, 2H), 8.00 - 7.89 (m, 2H), 7.83 - 7.73 (m, 2H), 7.69 -

oo o
ot
b
il
o

i<

7.59 (m, 1H), 7.56 - 7.46 (m, 3H), 7.46 - 7.34 (m, 3H), 7.26 - 7.16 (m, 2H), 6.44 (d, J = 6.0 Hz,
0.7H), 6.09 (d, J = 5.8 Hz, 0.3H), 5.87 - 5.56 (m, 5H), 4.63 (t, J = 9.5 Hz, 0.3H), 4.61 (t, J = 9.7
Hz, 0.7H), 4.25 (t, J = 4.9 Hz, 0.3H), 4.23 (d, J = 4.4 Hz, 0.7H), 3.84 - 3.74 (m, 2H), 3.60 - 3.52
(m, 1H), 3.50 (q, J = 5.8 Hz, 0.3H), 3.19 - 2.98 (m, 1H), 2.93 - 2.71 (m, 1.7H), 2.71 - 2.52 (m, 1H),
2.34 (d, J = 14.3 Hz, 0.3H), 2.18 (d, J = 13.9 Hz, 0.7H), 1.31 (d, J = 1.6 Hz, 9H). HRMS (ESIt, m/z):

[CarHioNOoS,HH] o] Thak A2 : 708.2295 =% : 708.318.

oTBS _OH
s = csA s =
Bz0 2 CHs CH,Cly, MeOH, 23 °C Bz0 Q CH,
B20 g, HN. stBu BzO 5,5 HN. g atBU
1l 1l
0 0

(1R,3S,7R,8R,9R, 10S,11S,12R, Z)-8-(((R)-tert-F-E &3 d ) o} v =) -3- (3| =F A | & )-7-1| & - 13-KA}-2-F] o}
HIAZ2[7.3.1]1E8] g 2-5-¢1-10,11,12-E&]d EgulZo|o]E Al17: 23ColA MeOH (2.0 mL) 2 CH,Cl, (2.0

mL) & (IR,7R,8R,9R,10S,11S,12R,Z)-3-(((tert-F-Ejw e A &) Z A W& )-8-(((R)-tert-F-E &3 d)o}r] )~
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7-dE-13-SAb-2-ElobH| A Z 2 (7.3 1] E ] ¥ 2-5-¢1-10,11,12-E8]J EeizololE (350 mg, 1 T, 0.
mmol)2] &Moo TFX2ZEA (48.6.0 mg, 0.5 T, 0.2 mmol)S H7Isdt}t. HHEES 23ToA 308 =
et W EIES z3 £ NaHC0; (10 mL) o2 3|A38k31, CHCL, (2 x 10 mL)E FZ3tgcr. 3
F715-5 FNUEF dolA dAx:A 7|, FF slel] sFAHY. 2 AFRES ZU4 A2ty (A5 F
0 - 70% EtOAc)ol <5 AAste] AAE A17 (117 mg, 0.16 mmol, 39%)< WA A ZA S=319ck. H MR
(400 MHz, CDCl3) & 8.15 - 8.01 (m, 2H), 8.00 - 7.88 (m, 2H), 7.84 - 7.76 (m, 2H), 7.67 - 7.57 (m,
1H), 7.56 - 7.47 (m, 3H), 7.47 - 7.41 (m, 1H), 7.41 - 7.34 (m, 2H), 7.29 - 7.22 (m, 2H), 6.47 (4, J =
6.2 Hz, 1H), 6.23 (d, J = 3.1 Hz, 1H), 5.77 - 5.62 (m, 2H), 5.62 - 5.45 (m, 2H), 4.71 (d, J = 10.2 Hz,

1H), 3.76 (d, J = 7.3 Hz, 2H), 3.48 (ddd, J = 10.6, 7.3, 3.3 Hz, 1H), 3.32 (d, J = 7.3 Hz, 1H), 3.09
(ddt, J = 11.7, 8.1, 4.1 Hz, 1H), 3.06 - 2.95 (m, 1H), 2.94 - 2.77 (m, 1H), 2.24 - 2.16 (m, 1H), 1.28

(s, 9H), 1.10 (d, J = 6.9 Hz, 3H). HRMS (ESI+, m/z): [CosHiNOoS,+H] o that AAR]: 722.2452 2=3:

S
- =

P

mlo
o

722.2465.

HO,

BzO o

B20 & HN. 4tBu
|

o]

(1R,8R,9R,10S,11S,12R,E)-8-(((R)-tert-F+-E =3 d) o} 1) -4~ (3] =F A | & ) - 13- A}-2-E] oPH| A| - 2 [ 7. 3.
1JE8 Y| A-5-41-10,11,12-Edd EgilzoolE (A18 @ BRI o]FAA, TFFEH] Z&): APE A18S
(1R,8R,9R,10S,11S,12R ,E)-4-(((tert-FE A L) A ) W& )-8-(((R)-tert-FE &3] d ) o}r] 1= )-13-FA}-
2-E]olu A ZF 2 ([7.3. 1] Eg H|~-5-41-10,11,12-E2|d EZoo|EZRE AHE A177 FAMS Baoz A
2319k, H NMR (400 MHz, CDCly) & 8.13 - 8.06 (m, 2H), 7.98 - 7.93 (m, 2H), 7.78 - 7.72 (m, 2H),

7.65 - 7.59 (m, 1), 7.54 - 7.46 (m, 3H), 7.45 - 7.35 (m, 3H), 7.22 (t, J = 7.8 Hz, 2H), 6.00 (d, J =
3.4 Hz, 1H), 5.90 (td, J = 14.9, 3.3 Hz, 2H), 5.83 (d, J = 5.6 Hz, 1H), 5.74 (dd, J = 10.8, 5.6 Hz,
1), 5.65 (dd, J = 10.8, 3.4 Hz, 1), 5.18 (dd, J = 14.9, 10.4 Hz, 1H), 4.78 (d, J = 10.4 Hz, 1),
4.17 (d, J = 5.1 Hz, 1), 3.62 (dt, J = 11.5, 6.1 Hz, 1H), 3.59 - 3.51 (m, 2H), 3.22 (dd, J = 14.6,
3.0 Hz, 1H), 2.93 - 2.81 (m, 1H), 2.61 - 2.42 (m, 2H), 2.32 (dd, J = 14.6, 11.7 Hz, 1H), 1.31 (s, 9H).

HRMS (ESI+, m/z): [C37H42N0952+H]+°ﬂ gk AAER] 708.2995 A SX] 1 708.2302.

HO,

BzO 9

BzO o, 0 HN._4tBu

=0

]

(1R, 8R,9R, 10S,11S,12R ,E)-8-(((R)-tert-F-E &3] d ) o} 1| 1= ) -4~ (3] =5 A W & )~ 13-FA}-2-E] oH| A| Z 2 [ 7.3,
11E8 g 2=-5-¢1-10,11,12-E2|d EilFzololE (A19 v FEJAIGAA, T A &S, 3dolddA e
4:1 Z3HE): AAE A19Z (IR,8R,9R,10S,11S,12R,E)-4-(((tert-F-erm e A 2) S A wE)-8-(((R)-tert-5
E3)d)ohr| 1) -13-5 A -2-El o A 2 2 [7.3. 1] ER] ¥ 22-5-¢1-10, 11, 12-E2] Y Egulzdo|ERYE Y=

g
Ed
A173} fAbSE WAl o= AlxsglT. I NMR (400 MHz, CDCl3) & 8.12 - 8.06 (m, 2H), 7.99 - 7.91 (m, 2H),

7.80 - 7.69 (m, 2H), 7.65 - 7.59 (m, 1H), 7.54 - 7.45 (m, 3H), 7.44 - 7.35 (m, 3H), 7.25 - 7.13 (m,
2H), 6.02 - 5.40 (m, 5H), 4.73 - 4.49 (m, 1H), 4.31 - 4.12 (m, 1H), 4.05 - 3.88 (m, 0.8H), 3.84 (dd, J
= 10.4, 8.3 Hz, 0.8H), 3.64 - 3.08 (m, 2.6H), 3.02 - 2.43 (m, 3.8H), 1.33 - 1.28 (m, 9H). HRMS (ESI+,

m/2): [CoHeNOSHH] ol thak A|2FA]: 708.2995 2231 708.2302
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HO

BzO o

Bz0 , & HN. _,tBu

=

o]

(1R,4S,8R,9R, 10S,11S,12R, 2)-8-(((R)-tert-F-E =3 d) o}H| .= )-4- (3] =F A v & ) - 13- AF-2-E] o} H| A| S 2 [ 7.

3.11EgdlA-5-41-10,11,12-E8d EgHIZdo]E (A20): AAHE A208 (IR,4S,8R,9R,10S,11S,12R,Z) -4~
(((tert-FEAHEAH)ZADHE)-8-(((R)-tert-FE &I D)o} 12)-13-FA-2-E| o} A| S 2 [7.3. 1] E&] t] 2=~
5-91-10,11,12-E2] 9] Egulzoo]ER2RE AAE A177 A Aoz Azasch.  H NMR (400 Miz,
CDCly) & 8.15 - 8.09 (m, 2H), 7.99 - 7.95 (m, 2H), 7.79 - 7.74 (m, 2H), 7.66 - 7.60 (m, 1H), 7.56 -

7.47 (m, 3H), 7.44 - 7.36 (m, 3H), 7.24 - 7.17 (m, 2H), 6.05 (d, J = 5.7 Hz, 1H), 5.90 (td, J = 11.4,
4.9 Hz, 1H), 5.83 (d, J = 3.2 Hz, 1H), 5.80 (dd, J = 10.8, 5.6 Hz, 1H), 5.72 (dd, J = 10.8, 3.5 Hz,
2H), 5.45 (t, J = 11.0 Hz, 1H), 4.64 (d, J = 9.9 Hz, 1H), 4.28 (d, J = 4.0 Hz, 1H), 3.62 - 3.55 (m,
1), 3.53 (dd, J = 10.5, 5.3 Hz, 1H), 3.41 (dd, J = 10.6, 7.1 Hz, 1H), 3.33 (dt, J = 11.4, 5.4 Hz,
1), 3.12 (dd, J = 14.1, 4.0 Hz, 1H), 2.88 - 2.75 (m, 1H), 2.73 - 2.62 (m, 1H), 2.44 (dd, J = 14.2,

12.3 Hz, 1H), 1.31 (s, 9H). HRMS (ESI+, m/z): [CyHeNOSHH] o] thak 1Ak 708.2995 A=x]: 708.2308.

OH OH
s N 1. Na()ZMBE‘"CMSOH’ s \
820/ 2 2.HCI, 154, HO /L2
BzO g, HN g»tBu MeOH, 23 °C HO & NHz
3 HCOOH
(1R, 8R,9R, 10R, 115, 12R,Z) -8~} 1| :=-3- (3] EZ A W’ ) -13-FAl-2-E] o} H| A| F 2 [7.3. 1] E&] o] = -5-4ll -

ﬂ o] dAdAe 7:3 E3E): MeOH 5 NaOMe (0.5 M, 0.65 mL, 0.35

2R,72)-8-(((R)-tert-F-"%=3d)oln| 1=)-3- (3] =F A v & )-13-A}-2-E]
OFRIAIZFZ[7.3. 11 Eg|dlA-5-41-10,11,12-E2]d  Egulzdo]E (29 mg, 0.035 mmol, 1.00 )
HArbstar, AR &AL 1AIRE S wwksigink.  ololA, T4k F HCL (4.0 M, 0.25 mL, 1.0 mmol, 28.8
TS EEol HUbstar, A WA dES 1AF B wksgith. Wb EFES F b wFA17
L, AAE HPLC (303 ZA 0.1% HOOOHZ 33+ HO 5 1 - 30% MeCN)oll oJ&) AAste] FAE A21 (2 T

10,11,12-E9|& ¥ 29olE ¢ (A21, H&
mmol, 10 B&)E (IR,8R,9R,10S,11S,1

o)
W
7)-
E

of A 9.5 mg, 0.033 mmol, 93%)< WA TAZA S8k, H NMR (400 MHz, CD,0D) & 8.09 (s, 1H),

5.92 - 5.73 (m, 1H), 5.79 (d, J = 6.1 Hz, 1H), 5.64 - 5.49 (m, 1H), 5.53 (d, J = 5.8 Hz, 1H), 4.47
(dd, J = 10.5, 1.2 Hz, 0.7H), 4.43 (dd, J = 10.5, 1.1 Hz, 0.3H), 4.05 (app dt, J = 10.1, 6.1 Hz, 2H),
3.90 (dd, J = 11.6, 6.7 Hz, 0.7H), 3.85 (dd, J = 3.4, 1.3 Hz, 1H), 3.78 (dd, J = 11.5, 6.3 Hz, 0.7H),
3.76 - 3.69 (m, 0.6H), 3.69 - 3.62 (m, 1H), 3.52 (dd, J = 10.2, 3.4 Hz, 0.7H), 3.47 (dd, J = 10.2, 3.4
Hz, 0.3H), 3.08 - 2.77 (m, 3H), 2.39 (d, J = 14.1 Hz, 0.3H), 2.31 - 2.24 (m, 0.7H), 2.23 - 2.08 (m,

1H). HRMS (ESI+, m/z): [C12H21N055+H]+0ﬂ sk AAEx]: 292.1213 A=x]: 292.1210.

OTBS

B20O 0 OBz

BzO
OBz

(2R, 3S,4S,5R,6R)-2-((MNZD2A)HE)-6-((2-((tert-F-E e A ) &AL E-3-d-1-)E| ) H EG S| =2
-H-Fe-3,4,5-ETd  EHROIE  (A22; FEAAo|AAAS]  1:1 ETIE):  AHE  AnE
(2R, 3S,4S,5R,6R)-2- (=L FA) W E)-6-W 2R EE Eg}s| =2 -2H-9] -3, 4, 5-E8|d EgHlzdolE H ((1-
HERRE-3-01-2-9)SA] ) (tert-FE) T A o 22 AAE AT GAMS WA ow AxetAtt. o MR
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(400 MHz, CDCl3;) & 8.12 - 8.05 (m, 2H), 8.05 - 7.95 (m, 4H), 7.83 - 7.75 (m, 2H), 7.68 - 7.59 (m,

1H), 7.58 - 7.46 (m, 4H), 7.46 - 7.33 (m, 5H), 7.28 - 7.22 (m, 2H), 6.06 - 5.99 (m, 1H), 5.95 - 5.85
(m, 2H), 5.79 - 5.63 (m, 1H), 5.13 (app tt, J = 17.4, 1.4 Hz, 1H), 5.08 - 4.95 (m, 2H), 4.60 (app ddd,
J=11.5, 7.4, 5.3 Hz, 1H), 4.45 (app ddd, J = 11.5, 10.2, 5.4 Hz, 1H), 4.29 - 4.16 (m, 1H), 2.78 (app
ddd, J = 13.4, 10.7, 6.1 Hz, 1H), 2.64 (dt, J = 12.9, 6.6 Hz, 1H), 0.83 (d, J = 2.8 Hz, 9H), 0.00 (app

d, J = 4.6 Hz, 30), -0.03 (s, 3H). HRMS (ESI+, m/z): [CuHu01SSi +NH,]1 o] thab ZA12k2]: 814.3070; 2=
]: 814.3094

TBSOj/\

S

(2R,3R,4S,5S,6R)-2-((2-((tert-F-E W E AL ) FA ) FE-3-d-1-L) E]| 2 )-6- (S| =FA| v & ) H EF 3| =2~

M--3,4,5-E09  Edwzelols (A3, FEA 13 aAel 11 %@%)' A A
(2R, 3S,4S,5R,6R)-2- (M ZL AN HE)-6-((2-(((tert-F-HriWE A ) SA)rE) F-E-3-9-1-A)E| ) H E

B =2 -2H-9 -3 ,4,5-Ed Y EgH oo ERZFE AAE A4} FAFSE HHAl o7 A FsHS ). HONR (400
Hz, CDCl;) 8.14 - 8.09 (m, 2H), 8.05 - 7.96 (m, 3H), 7.84 - 7.75 (m, 2H), 7.65 - 7.57 (m, 1H), 7.26 -
7.21 (m, 2H) 7.44 - 7.35 (m, 3H), 7.24 (d, J = 7.8 Hz, 2l), 6.06 - 5.64 (m, 5H), 5.26 - 4.99 (m, 2H),
4.72 (app td, J = 6.8, 3.9 Hz, 1), 4.25 (app dq, J = 7.9, 6.1 Hz, 1), 3.77 (app ddd, J = 11.2, 6.6,
4.3 Hz, 1H), 3.71 - 3.55 (m, 1H), 2.84 - 2.58 (m, 2H), 0.85 (app d, J = 5.4 Hz, 9H), 0.06 (app d, J =

4.9 Hz, 3H), -0.00 (s, 3H). HRMS (ESI+, m/z): [CoHu0,8Si+H] el that A2kA: 710.2803; A=A

710.2811.

TBsoj/\

S

BzO\é&?\&O
BzO

OBz
(2R, 3R,4S,5R,69)-2-((2-((tert-F-EBUvE A ) S A ) R E-3-4-1-U) E 2 )-6- L =L H E&}3| = 2 -2H-3] g~
3,4,5-E8|d EgHlzoolE (A25, F-EUAIAAY 1:1 £3E&): AMdE A25E (2R,3R,4S,5S,6R)-2-((2-
((tert-F-E0ueA=a) A FE-3-21-1-U)EH 2)-6-(F| =FA| W E ) H E3| E2-20-9 -3,4,5-E|d EgHl
Zoo|ERNE AAE A6 SAE WA o= AZ39T.  H MR (400 MHz, CDCls) & 9.66 (d, J = 2.9 Hz,
1H), 8.02 - 7.94 (m, 4H), 7.81 - 7.75 (m, 2H), 7.66 - 7.57 (m, 2H), 7.55 - 7.35 (m, 5H), 7.30 - 7.22
(m, 2H), 6.28 (dd, J = 3.2, 1.7 Hz, 1H), 6.11 (dd, J = 10.0, 5.2 Hz, 1H), 5.92 - 5.72 (m, 3H), 5.24

4.97 (m, 3H), 4.30 - 4.19 (m, 1H), 2.83 (app ddd, J = 14.4, 13.2, 6.2 Hz, 1H), 2.69 (app ddd, J
16.3, 13.1, 6.1 Hz, 1H), 0.85 (d, J = 3.6 Hz, 9H), 0.03 (app d, J = 6.5 Hz, 3H), -0.00 (app d, J = 1.8

Hz, 3H). HRMS (ESI+, m/z): [Cg#hAbSSi+H]+ﬂ] ek AlAbA] 0 691.2391; S| 691.2402

TBSOj/\

S

(2R, 3R, 4S,5S,6R)-2-((2-((tert-F-EHEA ) SA) FE-3-21-1-U ) E] 2)-6-((E)-(((R)-tert-FE &I d) 9]
v E)H Eds| = 2-20-9 #-3,4,5-Eg]Yd EFHiXoolE (A26, FEAA)AAAAY 1:1 £3&): YAE
A26&  (2R,3R,4S,5S,6R)-2-((2-((tert-FEUHE AL ) A ) FE-3-¢1-1-Y) E] £)-6- (3| == W E ) H EZ}3| =
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2-20-92-3,4,5-E8|Y EgHlxoo]ERRE AME A3F FAMSE WAoR Azt lHNMR(400MHZ,
CDCl;) & 8.04 (dd, J = 3.4, 2.3 Hz, 1H), 8.01 - 7.90 (m, 4H), 7.82 - 7.70 (m, 2H), 7.64 - 7.55 (m,

), 7.55 - 7.47 (m, 1H), 7.45 (t, J = 7.7 Hz, 3H), 7.38 (t, J = 7.7 Hz, 2H), 7.25 (t, J = 7.8 Hz,
2H), 6.30 (td, J =3.7, 1.5 Hz, 1H), 6.11 (dd, J = 11.4, 5.3 Hz, 1H), 5.92 - 5.75 (m, 3H), 5.51 (dt, J
= 5.3, 1.9 Hz, 1H), 5.18 (ddt, J = 17.1, 10.1, 1.4 Hz, 1H), 5.08 (ddt, J = 17.0, 10.4, 1.3 Hz, 1H),
4.25 (p, J = 6.4 Hz, 1H), 2.81 (ddd, J = 14.9, 13.1, 6.3 Hz, 1H), 2.67 (ddd, J = 14.2, 13.1, 6.1 Hz,
1), 0.98 (d, J = 0.9 Hz, 9H), 0.85 (d, J = 6.3 Hz, 9H), 0.06 (d, J = 3.3 Hz, 3H), -0.01 (s, 3H).

HRMS (ESI+, m/2): [CoulsNOoS,Si+H] ol Tt AI4kx]: 794.2842; A2 794.2852.

TBsoj/».§b
=

S
BzO o
BzO HN__,tBu
s*

BzO
1]
(e}

(2R, 3R,4S,5S,6R)-2-((2-((tert-F-EOuE A ) FA ) FE-3-dl-1-A)E] 2 )-6-((R)-1-(((R)-tert-F-& &3 d)
ofu] ) R E-3-4l-1-) H EZB| = 2-2H-7] 23,4, 5-E&]d EulFzolo]E (A27, R AAY 1:1 £F
) AAPE A27S (2R,3R,4S,5S,6R)-2-((2-((tert-F-EHe A H)SA ) FE-3-41-1-Y) E] 2)-6-((E)-(((R)-
tert-F-g<ud)oln ) e HEHS| =2-20-3&-3,4,5-E8 Y EgulzoolE 2 &Foldd F FRo|=
ZRE AYE A03 A Aoz Azt H MR (400 MHz, CDCly) & 8.12 - 8.04 (m, 2H), 8.03 -

7.90 (m, 2H), 7.79 - 7.70 (m, 2H), 7.66 — 7.58 (m, 1H), 7.57 - 7.47 (m, 3H), 7.46 - 7.33 (m, 3H), 7.22
(t, ] =7.7Hz, 2), 6.10 (d, J = 3.2 Hz, 1), 6.02 (app dd, J = 15.7, 5.7 Hz, 1), 5.94 - 5.69 (m,
4H), 5.26 - 5.14 (m, 2H), 5.14 - 5.00 (m, 2H), 4.73 (d, J = 7.4 Hz, 1H), 4.24 (dq, J = 12.1, 6.2 Hz,
1H), 3.82 (d, J = 4.1 Hz, 1H), 3.66 - 3.54 (m, 1H), 2.84 - 2.64 (m, 2H), 2.64 - 2.54 (m, 2H), 1.13 (d,
J=7.0Hz, 91, 0.84 (d, J = 4.8 Hz, 10H), 0.03 (app d, J = 10.1 Hz, 3H), -0.02 (d, J = 1.4 Hz, 3H).

ﬂMﬁ@ﬂ+,Wz)[Qﬁﬁ@ﬁﬁHﬂfﬂ gk AlAER] 0 836.3317 A 5] 836.3362.
OTBS

BzO )

BzO BzO HN_ _ ,tBu
|

Oo=n

(1R,8R,9R,10S,11S,12R ,E)-4-((tert-FE oW & A H ) & A] )-8-(((R)-tert-F-E &3] d ) o} 1] 1= )-13-FA}-2-F] o}
A E2[7.3.1]E8 ¥ ~-5-41-10,11,12-E2]d EgulzdolE (A28, HuE T o]4dAA]): AHE A28S
(2R, 3R, 4S,5S,6R)-2-((2-((tert-F-Ermd A ) A ) FE-3-¢-1-)E] 2)-6-((R)-1-(((R)-tert-F-E&yd)
of| ) FE-3-dl-1-d) H E}B| =2 -2H-7] 23,4, 5-EF]d Efulzoo]ERXRE MAHE Al29} frARE Ao
2 AzaAch. H NR (400 MHz, CDCly) & 8.13 - 8.07 (m, 2H), 8.00 - 7.96 (m, 2H), 7.81 - 7.74 (m,

2H), 7.64 - 7.57 (m, 1), 7.52 - 7.45 (m, 3H), 7.45 - 7.33 (m, 3H), 7.23 - 7.15 (m, 2H), 6.01 - 5.85
(m, 2H), 5.83 - 5.64 (m, 3H), 5.42 - 5.27 (m, 1H), 4.66 (d, J = 9.9 Hz, 1H), 4.58 (dd, J = 4.4, 2.6
Hz, 1H), 4.11 (d, J = 4.8 Hz, 1H), 3.56 (dt, J = 10.9, 5.7 Hz, 1H), 3.13 (dd, J = 14.8, 3.9 Hz, 1),
2.96 (d, J = 14.3 Hz, 1H), 2.64 (dd, J = 14.8, 1.6 Hz, 1H), 2.58 - 2.43 (m, 1H), 1.30 (s, 9H), 0.94
(s, 9H), 0.07 (s, 3H), 0.04 (s, 3H).

OTBS

S —

HO o

HO OH HN__ »tBu
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N-((1R,8R,9R,10R, 11S,12R ,E)-4-((tert-F-E WP A &) 5 A])-10,11, 12-E | 3| =FA| -13-ZA}-2-E| o} H| A| 2

[7.3. 11 Eg]d|2-5-¢1-8-)-2-HE L2 F-2-&Fo}n| = (A29, F QA o] A A A 2] 3:2 38!
(1R,8R,9R,10S,11S,12R, Z)-4-((tert-—FH UM E A ) A )-8-(((R)-tert-F-E &3 d ) o} = )-13-ZA}-2-E] o}

HIAE2([7.3.1]Egd£-5-41-10,11,12-E8|Y EgWlZdo]lE (110 mg, 1 T, 136 pmol)E IH3te %
AFES MeOH T 2F WSEAZ (1.36 nL, 0.5 &, 5 &, 681 umol) Tl &AA}. WEES 23TNA
Xz Bk §xska, EEAF (77 pL, 15 9, 2.0 mmol)e H7IE FAZAY. WS EIES o3sin
(0.2 uM A& ZE)), AA-& HPLC (308 ZA 0.1% HCOOHZ 3Hi3F H0 5 5 - 50% MeCN)oll <& & A5l

A3E A29 (45 mg, 67%)E 53U H NMR (400 MHz, CDCl;) & 5.83 (dddd, J = 15.0, 11.5, 3.6, 1.9

Hz, 0.6H), 5.57 (dd, J = 16.3, 4.9 Hz, 0.4H), 5.37 (dd, J = 14.9, 2.3 Hz, 0.6H), 5.33 - 5.27 (m,
0.4H), 5.17 (app dd, J = 8.2, 5.9 Hz, 1H), 4.78 - 4.74 (m, 0.4H), 4.65 (hept, J = 1.8 Hz, 0.6H), 4.32
(dd, J = 10.7, 1.0 Hz, 0.6H), 4.13 (d, J = 3.5 Hz, 1H), 4.12 - 4.09 (m, 0.4H), 4.06 (dd, J = 10.2, 6.0
Hz, 0.4H), 4.00 (dd, J = 10.3, 5.7 Hz, 0.6H), 3.75 (ddd, J = 10.7, 5.8, 1.5 Hz, 0.6H), 3.50 (dd, J =
10.3, 3.3 Hz, 0.4H), 3.43 (dd, J = 10.3, 3.4 Hz, 0.6H), 3.30 - 3.28 (m, 0.4H), 3.28 - 3.22 (m, 0.4H),
3.15 (dd, J = 14.9, 3.7 Hz, 0.6H), 2.75 (dd, J = 14.8, 1.8 Hz, 0.6H), 2.69 (dd, J = 11.8, 5.7 Hz,
0.4H), 2.55 (dd, J = 13.8, 3.5 Hz, 0.4H), 2.47 (ddd, J = 13.3, 11.5, 5.8 Hz, 0.6H), 2.42 - 2.34 (m,
0.6H), 1.98 (q, J = 11.0 Hz, 0.4H), 1.26 (s, 9H), 0.91 (d, J = 15.2 Hz, 9H), 0.12 - -0.01 (m, 6H).

ﬂ%(%ﬁ,mﬂimﬁmm&ﬁﬁm%]ﬂ@ﬁhﬁk4%2m7é%ﬂIM6%%.

OH

HaC -HCOOH

(4S,5a8$,8S,8aR)-4-0] 2~ F-El-N-( (1R, 4S,8R,9R, 10R, 11S,12R ,E)-4,10, 11, 12- ] E &} 3] ©E = A]-13-L-A}-2-E] o}H] A]

ZF2[7.3.11E8 W 2A-5-d1-8-Y) S E}S| = 2 -2H-2 A 9] = [2,3-c ] ¥ E-8-7} 2 B ~olu| = ¥ E2HoE ez
(FSA1608009, 3| dolAdAAY 4:1 Z3&). AAE FSAL6080092 (R)-N-((1R,8R,9R,10R,11S,12R,E)-4-((tert-
FAOEIAE)SA])-10,11, 12-E&] 8| EFA|-13-5A-2-E| o H| A S 2 [7.3. 1] ER] g &-5-¢1-8-Y ) -2-Hd 2 2 3
—9-Z¥loln| = 23 E FSA16000333F GAMEH WAl o @ AlZ39dth. H MR (400 MHz, CD:OD) & 8.47 (s, 2H),

5.73 (dddd, J = 12.7, 10.5, 4.6, 1.9 Hz, 0.8H), 5.59 (dd, J = 16.2, 5.1 Hz, 0.2H), 5.42 (dd, J = 15.3,
2.2 Hz, 0.81), 5.0 - 5.32 (m, 0.2H), 5.21 (d, J = 5.7 Hz, 1H), 4.69 (br. s, 0.2H), 4.58 (dt, J = 4.0,
2.0 Hz, 0.8H), 4.40 - 4.29 (m, 2.8H), 4.26 (d, J = 11.2 Hz, 1H), 4.21 (d, J = 8.5 Hz, 0.2H), 4.10 -
3.90 (m, 2H), 3.87 - 3.76 (m, 2H), 3.56 (dd, J = 11.3, 7.4 Hz, 1H), 3.44 (dd, J = 10.3, 3.4 Hz, 1H),
3.38 (d, J =13.9 Hz, 0.2H), 3.23 (dd, J = 15.0, 3.8 Hz, 0.8H), 2.87 (t, J = 11.8 Hz, 1H), 2.79 (dd, J
= 14.9, 1.8 Hz, 0.8H), 2.58 (dd, J = 14.3, 3.9 Hz, 0.4H), 2.48 - 2.32 (m, 1.6H), 2.37 - 2.22 (m, 1H),
2.10 - 2.04 (m, 0.2H), 1.99 (d, J = 3.1 Hz, 1H), 1.81 - 1.60 (m, H), 1.18 (td, J = 6.8, 4.2 Hz, 2H),

1.03 - 0.91 (m, 1H), 0.89 (appt. d, J = 6.6 Hz, 6H). HRMS (ESI-TOF) m/z: [CMHMNA%S+H]+@] gk AlLkA]

501.2629 A=*]: 501.2717.
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*HCOOH

HaC

(4S,5a8,8S,8aR)-4-0] 2 F-El-N-((1R,4R,8R,9R, 10R, 11S,12R ,E)-4,10, 11, 12- 8] E 2} 8] == A] - 13- A}-2-E] o} H] A]
Z2[7.3.11E8H2-5-0-8-2) S E 3| = 2 -20-2 A 1] = [2, 3¢ | ¥ F-8-7} 25 ~oln] = ZadolE =]
(FSA1608016):  AA & FSA1608016=  (R)-N-((1R,8R,9R,10R,11S,12R,E)-4-((tert-FEw &2 &) ZA])-
10,11,12-E 83| EEA]-13-SA-2-E] oA F 2 [7.3. 1] Eg] Y| 2-5-A-8-Y)-2-Hd T2 F-2-&Foln| = Z FLE

FSA16090337} $Abeh Whal o & Alzatelch.  H NMR (400 MHz, CDOD) & 8.57 (s, 1H), 5.71 (td, J = 14.7,

4.0 Hz, 1H), 5.33 (dd, J = 14.8, 9.7 Hz, 1H), 5.28 (d, J = 5.6 Hz, 1H), 4.39 - 4.25 (m, 2H), 4.25 -
4.20 (m, 1H), 4.17 (d, J = 10.8 Hz, 1H), 4.04 - 3.91 (m, 3H), 3.82 (d, J = 3.4 Hz, 1H), 3.81 - 3.72
(m, 1H), 3.55 - 3.42 (m, 1H), 3.53 - 3.44 (m, 1H), 3.37 (dd, J = 10.3, 3.3 Hz, 1H), 3.16 (dd, J =
14.3, 3.9 Hz, 1H), 2.83 - 2.69 (m, 1H), 2.51 (dd, J = 14.3, 10.8 Hz, 1H), 2.45 - 2.32 (m, 2H), 2.26
(s, 1H), 1.99 (d, J = 12.9 Hz, 1H), 1.82 - 1.58 (m, 4H), 1.18 (h, J = 6.9 Hz, 2H), 0.95 (d, J = 11.8

Hz, 1H), 0.89 (appt. d, J = 6.6 Hz, 6H). HRMS (ESI-TOF) m/z: [CyHioN:0;S+ H]+ﬂ] gk AlLkA]: 501.2629

AZX]: 501.2635

o s
1. DMP, CHyCl,, 23 °C NS

2.9 289, NaBH,CN :
MeOH, 23 °C s R

BZOBO 2 3. NaOMe, MeOH, 23 °C Ho. />0
z HN tBu
BzO N4 HO HN B
f,) HO e u
HCOOH O

(R)-2-#1&-N-((1R,3S,8R,9R, 10R, 11S,12R,Z)-10,11,12-E 8] 3| =& A -3-(JF Z 8| H-1-L H & ) -13-2-A}-2-E] o} 1]
A EFZ[7.3.11E8H2~-5-1-8-) T2 @-2-&Holu|= E2Ho|E < (Bl): 23CHA CHCl, (0.1 nl) =
(1R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E =T d) o7 1) -3- (3| =F A #| & ) -13-FA}-2-E| o} H| A S 2 [ 7. 3.
11EgH2-5-¢1-10,11,12-E8d Egdlzolo]lE (6 mg, 1 ©%F, 8 umol)e &I vlz-n=28 volo] o]yt
(4 mg, 1.1 B, 9 umol) & H7IeIAth. WEES 117 B¢t wdteladnt. kg EFES 23} 44 NalCo;
(0.5 mL), E3} 4 NagS:05 (0.5 mL) 2 CH,Cl, (0.5 mL)e] F7F2 AASRT. 24 w3 2L 308 Fot
AYs] wdkstal, S5 ZHdAt. A4 2 DM (2 x 0.5 nb)o® FEekaL, et

oA x:A71aL, z1E skel FFAA 2 (IR,8R,9R,108,11S,12R,2)-8-(((R)-tert-F-& =3 d)o}r|1=)-3-L =2
9] -13-LAL-2-E|olH| Al F 2 [7.3. 1] E& g ~-5-91-10,11,12-E &Y EgdlZdo|E (6 ng,
FE3ATE. 23ColA MeOH (0.2 mL) % (IR,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E&¥
D-13-2A-2-E o M A Z 2 [7.3. 1] E&] ] ~-5-21-10,11,12-E&] Y Egulxdo]E (6 ng,
g v=gd (0.6 mg, 0.7 pL, 1 2, 9 umol) 2 A2F M;iio]ﬁa} 1= (0.
mol)E FH7tetdch. AAdd Hkg ERES 23C°ﬂ*1 1677
Al71aL,  (1R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-El <]
A ZF2[7.3.1]1E8 ¥ ~=-5-<1-10,11,12-E&] Y EE]‘-HZ: o]
(95 plL, 0.5 &, 6 @, 47 umol) Zo &3HAFH ).
mg, 0.89 ulL, 3 2%, 24 pmol)9] H7F= F3AZ M 2H)

£ HPLC (30%-°] ZA 0.1% HCOOHZ 33k H:0 3 5 - 50% MeCN)oll olafl BAlsle] HAE Bl (3 Aol 2

%m

L —
(9
-
=
kr
&
el
o

jl
z
olo
ot
st
i
tlo
2
i)
ol
ol
K
S
N
Lo
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2.0 mg, 4.5 pmol, 57%)S =3tk 'H NMMR (400 MHz, CDOD) & 8.36 (s, 1H), 5.79 (d. J = 6.0 Hz,
1H), 5.65 (app tdd, J = 14.1, 11.3, 6.5 Hz, 2H), 5.38 (d, J = 8.7 Hz, 1H), 4.26 (d, J = 10.5 Hz, 1H),
4.14 (d, J = 2.5 Hz, 1H), 4.12 (dd, J = 9.9, 5.8 Hz, 1H), 3.82 (dd, J = 14.2, 12.9 Hz, 1H), 3.79 -
3.68 (m, 1H), 3.68 - 3.32 (m, 5H), 3.47 (dd, J = 10.1, 3.3 Hz, 1H), 3.34 (t, J = 3.6 Hz, 1H), 2.94
(dt, J = 13.5, 11.2 Hz, 1H), 2.72 (ddd, J = 14.6, 11.1, 3.7 Hz, 1H), 2.14 (br. s, 4H), 2.09 (d, J =
13.7 Hz, 1H), 1.98 (dd, J = 13.3, 3.0 Hz, 1H), 1.26 (s, 9H). LRMS (ESI+, m/z): [CooHsNoOsSy+H]1 ol ok
AREA]: 449.2 AZX]: 449.2.

s

S X

Q

HO. Q
HO HO HN\S'tBu

Il
*HCOOH (0]

(R)-2-"=&-N-((1R, 3S,8R,9R, 10R, 11S,12R,7)-10,11,12-E ] 3] = H A -3~( R 2 Z 2] .= W& ) - 13- A}-2-E] o} H] A]
FR[7.3. 1B HA-5-9-8-9) Z2Z3-2-Eopr| = EZEvo|E ki (B2): A= B2E
=

(1R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-& <3| d ) o}u] 1= )-3—( A H ") -13-2A-2-E] o} R A S 2 [7.3.
11Eg] | ~-5-¢1-10,11,12-E8]d Eg¥ixdolE @ maZyoare AMAHE Bly A8 #W2lo=z A=xs9

ol

= ' NMR (400 MHz, CDsOD) & 8.27 (s, 1H), 5.74 (d, J = 6.0 Hz, 1H), 5.66 - 5.57 (m, 2H), 5.35 (s,

1H), 4.28 (d, J = 10.5 Hz, 1H), 4.13 (d, J = 3.4 Hz, 1H), 4.09 (dd, J = 10.2, 6.0 Hz, 1H), 3.84 (t, J
= 4.8 Hz, 4H), 3.78 - 3.65 (m, 1H), 3.46 (dd, J = 10.2, 3.3 Hz, 1H), 3.30 - 3.20 (m, 2H), 3.14 - 3.06
(m, 1H), 3.00 (dt, J = 10.0, 4.9 Hz, 4H), 2.88 (dt, J = 13.7, 11.1 Hz, 1H), 2.79 - 2.65 (m, 1H), 2.21

(d, J = 14.8 Hz, 1H), 1.96 (dt, J = 14.3, 3.3 Hz, 1), 1.26 (s, 9H). LRMS (ESI+, m/z): [CoHsNsOsSHH]"
of that AR 464.2 AEX]: 464.2

@

HO. o
HO' Lo HNG_tBu

0]

(S)-2-WE-N-((1R,3S,8R,9R, 10R, 11S,12R,7Z)-10,11,12-E 2] 3| EE2 A -3- (R 2 Z 7| =W & )-13-2-A}-2-E] o} H] A]
Z2[7.3.1]Exq] U A-5--8-Y) TR P-2-aFoln| = TawolE = (B3): AAAE B3&
(1R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E =3 d) o} =) -3- (3| =F A W & ) -13-FA}-2-E] o H| A| 2 2 [ 7. 3.
11Eg g 4-5-¢1-10,11,12-E8]d EgulzdolE 2 maZoahE Al FAFS Aoz Az o). 'y
NMR (400 MHz, CDOD) H NMR (400 MHz, MeOD) & 8.27 (s, 1H), 5.74 - 5.59 (m, 2H), 5.47 (d, J = 5.9 Hz,

1), 5.32 (d, J = 8.6 Hz, 1H), 4.27 (d, J = 10.6 Hz, 1H), 4.12 (d, J = 3.3 Hz, 1H), 4.04 (dd, J =
10.2, 5.9 Hz, 1H), 3.83 - 3.75 (m, 1H), 3.72 (t, J = 4.7 Hz, 4H), 3.54 (d, J = 6.3 Hz, 1H), 3.42 (dd,
J =10.2, 3.3 Hz, 1H), 3.12 - 3.01 (m, 1H), 2.85 - 2.73 (m, 1H), 2.69 - 2.50 (m, 6H), 2.28 (d, J =

13.8 Hz, 1H), 1.95 (d, J = 13.3 Hz, 1H), 1.25 (s, 9H). LRMS (ESI+, m/z): [CmH%Nﬂ%SﬁH]Qﬂ o gt
AAEA] 0 464.2 AS5X] 0 464.2.
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0
N
S ~
HO o
HO
HO HN\S;tBu
I
[e]

(R)-2-wW & -N-((1R,4S,8R,9R, 10R, 11S,12R,7)-10,11,12-E 2| 3| =2 A] -4~ (F 2 Z 2] -1 & ) - 13- A}-2-E] o} H] A]
Z22[7.3.11E8 g 2-5-91-8-A) T2 H-2-&Fojn = T aZYolE = (B4): A B B4Z
(1R,4S,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E &3 d ) o}1] i ) -4- (3| = Z A W & ) - 13-FA}-2-E| o} H| A S 2 [ 7.
3. 11E8 U ~-5-¢1-10,11,12-E8d Egdzxoo]lE %W maZyoza e AAHE BlY A3 wralo=z Axst
oAtk 'H NMR (400 MHz, CDOD) & 8.30 (s, 2H), 5.72 (td, J = 11.6, 5.0 Hz, 1H), 5.40 (d, J = 5.6 Hz,

1H), 5.39 - 5.34 (m, 1H), 4.30 (d, J = 10.6 Hz, 1H), 4.13 (d, J = 3.3 Hz, 1H), 4.03 (dd, J = 10.2, 5.9
Hz, 1H), 3.80 - 3.69 (m, 5H), 3.68 - 3.50 (m, 1H), 3.41 (dd, J = 10.2, 3.3 Hz, 2H), 3.18 (dd, J =
14.1, 4.1 Hz, 1H), 2.82 - 2.62 (m, 5H), 2.58 (dd, J = 12.6, 6.3 Hz, 1H), 2.47 (dd, J = 12.6, 7.7 Hz,
1H), 2.40 (dd, J = 14.0, 11.9 Hz, 1H), 2.02 (dt, J = 13.3, 4.1 Hz, 1H), 1.26 (s, 9H). HRMS (ESI+,

m/z): [CoolgrNoOpSy + H]+°ﬂ gk AAER] 465.2088 A 5] 465.2103.

D

S X

HO 0

HO 8 HN g oBu

|
6]

((R)-2-"&-N-((1R,4S,8R,9R, 10R,11S,12R,Z)-10,11, 12-E 8 3| EE2A|-4- (I 2 H-1-L W & )-13-2A}-2-F] o}

HIA|Z2[7.3. 11 E8 HA-5-d1-8-Y ) T2 F-2-&Holu| = TawolE o (B5): A E B5&
(1R,4S,8R,9R, 10S,11S,12R,Z)-8-(((R)-tert-F- & &3 d) o} 1| = )~4- (3| EZA| | & )-13-FA}-2-E]oPH| A E 2 [ 7.

3. 11EZHI£-5-¢1-10,11,12-E8]Y EgulzoolE 4 I EgdozRy AAFE Bl FAMgE Wao= A|zxs)
Atk 'H NMR (400 MHz, CD;0OD) H MR (400 MHz, MeOD) & 8.44 (s, 1H), 5.92 (td, J = 11.6, 5.0 Hz, 1H),
5.46 (d, J = 5.7 Hz, 1), 5.44 - 5.37 (m, 1H), 4.26 (d, J = 10.7 Hz, 1H), 4.13 (d, J = 3.3 Hz, 1H),
4.05 (dd, J = 10.2, 5.9 Hz, 1H), 3.86 - 3.71 (m, 1H), 3.54 - 3.44 (m, 1H), 3.40 (dd, J = 10.2, 3.3 Hz,
1H), 3.37 - 3.02 (m, 7H), 2.74 (td, J = 12.7, 3.7 Hz, 1H), 2.47 (dd, J = 13.7, 11.9 Hz, 1H), 2.19 -

1.94 (n, 5H), 1.26 (s, 9H). HRMS (ESI+, m/2): [CoHoNoOsSy + H1'6l haF A2bx: 449.2138 A=A
449.2138

(R)-2-71=-N-((1R,8R,9R,10R,11S,12R E)-10,11,12-E g 3| = ~13-2 A}-2-E]o}H| A 2 2
[7.3.1]1E8] 8| 2-5-d-8-U) T2 F-2-%Holu| = Fano|E 03 (B6, T iAol dA, d-EHA &)
A& B6Z  (IR,8R,9R,10S,11S,12R,E)-8-(((R)-tert-F-E &3 d) opn] 1 )-4- (3| =5 A ¥ & )-13-5AF-2-F] o} H]
ANEZ[7.3.11E8 "l 2=-5-¢1-10,11,12-E2]|d EguzdolE W T2EHo2NE AAAE Bl A 9hao

2 Az, H MR (400 Mz, CDOD) & 8.29 (s, 1H), 5.75 (td, J = 13.3, 2.8 Hz, 1H), 5.20 (d, J =

Jku
I
A
b
il
el
)
s
=

5.7 Hz, 1H), 5.12 (dd, J = 14.9, 10.3 Hz, 1H), 4.38 (d, J = 10.8 Hz, 1H), 4.17 (d, J = 3.3 Hz, 1H),
4.01 (dd, J = 10.3, 5.7 Hz, 1H), 3.84 - 3.68 (m, 5H), 3.39 (dd, J = 10.3, 3.4 Hz, 1H), 3.21 (dd, J =

- 151 -



[0902]
[0903]

[0904]
[0905]

[0906]

[0907]

ZIHSd 10-2025-0006139

14.5, 2.9 Hz, 1H), 2.82 (br. s, 4H), 2.70 (br. s, 2H), 2.60 - 2.46 (m, 2H), 2.41 - 2.32 (m, 2H), 1.25
(s, 9H). HRMS (ESI+, m/z): [CollsNe0sS, + H1 ol Tk A|AFX]: 465.2088 2232 : 465.2094.

HN_ _,tB
HO ﬁ’ u
(¢]
(R)-2-"|&-N-((1R,8R,9R, 10R, 11S,12R ,E)-10,11,12-E&] 3| =2 A 4- (R 2 Z 2] =t & )-13-2-A}-2-E|o}R| A = 2
[7.3.1]Eg]d| ~-5-ql-8-Y) T2 F-2-EHolu|= FEHo|E < (B, @ HFEAAo|AAA, 3]xolAdAA <]
1:1 E3&): AHAE B7S  (IR,8R,9R,10S,11S,12R,E)-8-(((R)-tert-%

FEEud)oln| )4~ (3 =EA W E )~
13-2A}-2-E]o}R| A ZF 2 [7.3. 1] EF g ~-5-21-10,11,12-E8 Y EgHZolE W maZyoarg AAE Bl

3} gAbe WAoo @ Azakelch. H NMR (400 MHz, CDOD) & 8.24 (s, 1H), 5.60 - 5.35 (m, 2H), 5.20 (app

t, J =6.7Hz, 1H), 4.23 (d, J = 10.7 Hz, 0.5H), 4.17 (d, J = 2.2, 0.5H), 4.13 - 4.06 (m, 1.5H), 4.01
(dd, J = 10.2, 5.7 Hz, 0.5H), 3.72 (s, 5H), 3.51 - 3.37 (m, 1.5H), 2.95 (s, 0.5H), 2.83 (s, 1H), 2.79
-2.39 (m, 8H), 2.33 (d, J = 14.0 Hz, 0.5H), 2.08 - 1.95 (m, 0.5H), 1.26 (s, 9H). HRMS (ESI+, m/z):

[CoolsNo06S, + H] ol ti@k AR : 465.2088 2= 465.2106.

HOL_ Fe
: : F
s A\
S = 1. DAST, CH,Cl,, 0 °C S =
+HO O
Bz0 /2 CHs 2 NaOMe, MeOH, 23°C  HONZar Sl CHs
B0 SptiN g atBu HO 15 HN B HO HN< g 4tBU

1 |
o o) (6]

(R)-N-((1R,3S,7R,8R,9R, 10R,11S,12R,Z)-3-(ZEF 2. 2 ¥ )-10, 11, 12-E 2] 3| = EA| -7-1| & ~13-2-A}-2-F] o} H] A]

Z2[7.3.1]Egul&-5-d-8-9)-2-d Z=3-2-=F| = (C1); (R)-N-((IR,4R,8R,9R, 10R, 11R, 12S,13R,Z)-
4-ZF 90 2-11,12,13-E 83| =2 A -8-1| & -14-EA}-2-E] o H| A Z £ [8. 3. 1] H| E g}l 2—-6-2N-9-L )-2-7| €] 2 2 7}-
2-&dolm = (C2): (IR,3S,7R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-FE &y d) o} 1 )-3- (3| =Z A v & )-7-1]
g-13-2Ab-2-E oM A ZF 2 [7.3. 1] Ed] | ~-5-<1-10,11,12-E2]d Egwlzoo]E (50 mg, 1 9%, 69 pmol)
2 0TolA CHCly (0.35 mL) ol &3]A]7]aL, DAST (13 mg, 11 pL, 1.2 @, 83 umol)E A7kt A

AE HESES 23CE HHE] JFesta, 4X7F B9 wEERT. MRS ES CHCL, (5 ml)E 3AEa HO (2

mb)E F7bete] AT, AdE 24 £d=e 5 Ldsta, olFdd #7] $& E3F 44 NaCl (1 x 3
ml) 2 AHskaL, SGEF el ARAIRY. 77 S5 A sl FA171L, £ AFES 5 DA

F7ke] QA glo] ARgskltt.

(1R,3S,7R,8R,9R, 10S,11S,12R, Z)-8-(((R)-tert-F- =3 d) o} 1= ) -3-(ZF 2 = | & )-7-w & -13-FA}-2-F] o}
HIAZ2[7.3. 1] E8 ] ~-5-¢1-10,11,12-E8]Y Egulxdo]E 2 (IR 4R,8R,9R,10R,11S,12S,13R,2)-9-(((R)-
tert-§-g%9d)oln| 1 )-4-ZF 9 & -8-u| & -14-A}-2-E]o}H| A Z 2 [8.3. 1] E| E g} o] ~-6-41-11,12,13-E & I
EgulzoEE Fa3lE = IFHFES HArretar, 23ColA MeOH 5 2F WEA= (15 mg, 0.55 mL, 0.5 &,
10 93, 0.28 mmol) Fofl & fAFHT}. HFEES o] 2%oA 1A7F FoF wykstar, EE4F (19 mg, 16 ul,
15 9%, 0.41 mmol) 9] H7I2 FSA AT, ¥bE EF=S ot (0.2 pM AFA ZH), 4A-§ HPLC (30
ol Ax 0.1% HCOOHE gk HO0 5 5 - 50% MeCN)ell oJ&ll GAlste] A= C1 (2 @Al AA 4.0 mg, 9.7

pmol, 20%) % A= C2 (2 DAl 23 9.0 mg, 21 pmol, 40%)E 4 DFOoZEA /NEHoR #5353,

A= ClL: ' NIR (400 MHz, CDsOD) & 5.78 (d, J = 5.9 Hz, 1H), 5.50 (td, J = 11.3, 3.5 Hz, 1H), 5.30

(td, J =10.9, 2.0 Hz, 1H), 4.76 (ddd, J = 47.8, 9.3, 4.6 Hz, 1H), 4.62 (ddd, J = 47.9, 9.3, 6.7 Hz,
1), 4.37 (dd, J = 10.6, 1.2 Hz, 1H), 4.21 (d, J = 3.2 Hz, 1H), 4.00 (dd, J = 10.3, 6.0 Hz, 1H), 3.54
- 3.45 (m, 2H), 3.14 - 2.91 (m, 3H), 2.30 (dg, J = 13.4, 2.7 Hz, 1H), 1.30 (s, 9H), 1.03 (d, J =
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Hz, 3H). F MMR (376 MHz, MeOD) & -215.29. HRMS (ESI+. m/z): [CyHyFNOS+ HI'ol tiak #144A:

412.1622 ASX]: 412.1644.

ARE C2: HNIR (400 MHz, CD,OD) & 5.59 (td, J = 11.1, 3.3 Hz, 1H), 5.35 (d, J = 5.6 Hz, 1H), 5.19

(tt, J = 11.0, 2.6 Hz, 1H), 5.17 (d, J = 8.9 Hz, 1H), 4.47 (ddddd, J = 46.4, 11.1, 8.0, 3.2, 1.5 Hz,
1), 4.13 (d, J = 3.3 Hz, 1H), 4.02 (dd, J = 10.5, 5.6 Hz, 1H), 3.91 (d, J = 10.3 Hz, 1H), 3.57 - 3.41
(m, 2H), 3.35 (dd, J = 10.6, 3.5 Hz, 1H), 3.14 - 2.88 (m, 2H), 2.65 (ddd, J = 13.7, 11.1, 4.3 Hz, 1H),

2.39 (app ddhept, J = 31.7, 15.4, 1.6 Hz, 1H), 1.30 (s, 9H), 1.00 (d, J = 6.9 Hz, 3H). F MR (376
MHz, MeOD) & -150.69. HRMS (ESI+, m/z): [CiHsFNOS,+ H1 ol ohah A2bx]: 412.1622 2232 412.1621

HO & HN(_,tBu

o=

(R)-N-((1R,4R,9R, 10R, 11R,12S,13R,Z)-4-ZF 2 2-11,12,13-E & 3| EEZA]-14-2-A}-2-E]o[H| A Z 2 [8.3. 1] H E
2 2~-6-¢1-9-Y)-2-HE T2 F-2-sFolu= (C3): AAE (35 (IR,8R,9R,10S,11S,12R,Z)-8-(((R)-tert—4-
Y& d)or ) -3- (3| =EEA W ' )-13-5A-2-E| o H A S 2 [7.3. 1] ER] H| £~-5-¢1-10, 11, 12-E&|d  Eg iz
OJEZBE (28 §AlE walow Azssdch.  H MR (400 MHz, CDsOD) 'H MR (400 MHz, MeOD) & 5.62 (s,

1), 5.47 (s, 2H), 5.34 (d, J = 5.7 Hz, 1H), 4.66 - 4.36 (m, 1H), 4.10 (d, J = 3.4 Hz, 1H), 4.03 (dd,
J =10.5, 5.7 Hz, 1H), 3.94 (d, J = 10.0 Hz, 1H), 3.71 (br. s, 1H), 3.42 (app t, J = 12.2 Hz, 1H),
3.35 (dd, J = 10.5, 3.3 Hz, 1H), 2.91 (br. s, 1H), 2.71 (br. s, 1H), 2.63 (ddd, J = 13.4, 11.2, 5.1

Hz, 1H), 2.52 (br. s, 1H), 2.12 (br. s, 1H), 1.25 (s, 9H). LRMS (ESI+, m/2z): [CigHsFNOS+H] ol th&+ 7
AFx]: 398.1 A=X]: 398.1

CHF,
S X

HO O

MO o HN atBu

|
(e}

(R)-N-((1R,3S,8R,9R,10R,11S,12R,Z2)-3-(H EF L. 2H € )-10, 11, 12-E 3| =FA|-13-FA}-2-E|]o}H| A| 2 2 [7.3.
11EgHA-5-q-8-d)-2-madZ g Ad-2-&Foln|=  (C4, HFEJAoAAAY 4:1 EFE): AAHE 4Es
(1R, 8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E &3 d ) o} 1| = )-3- X 2 U -13-SA-2-E|o}H|A| E 2 [7.3. 1] Eg|d| &~
5-q1-10,11,12-E2]9 Eglflzo|o] ERRE (13 §AF WAow Azsdch. o NR (400 Miz, CDOD) &

6.20 (td, J = 56.4, 1.8 Hz, 0.8H), 6.06 (td, J = 56.2, 3.6 Hz, 0.2H), 5.83 (d, J = 6.0 Hz, 0.8H), 5.67
(tdd, J = 11.3, 5.2, 2.0 Hz, 1.2H), 5.58 (td, J = 11.2, 2.9 Hz, 0.8H), 5.52 (d, J = 5.9 Hz, 0.2H),
5.37 (d, J = 8.7 Hz, 1H), 4.28 (d, J = 10.6 Hz, 0.8H), 4.25 (d, J = 10.4 Hz, 0.2H), 4.14 (d, J = 3.3
Hz, 1H), 4.08 (dd, J = 10.4, 5.7 Hz, 0.2H), 4.03 (dd, J = 10.2, 6.0 Hz, 0.8H), 3.80 - 3.70 (m, 1H),
3.48 (dd, J = 10.3, 3.4 Hz, 0.8H), 3.43 (dd, J = 10.2, 3.4 Hz, 0.2H), 3.21 - 3.01 (m, 2H), 2.76 (ddd,
J=13.2, 11.4, 3.6 Hz, 1H), 2.41 (d, J = 14.7 Hz, 0.2H), 2.32 (d, J = 11.4 Hz, 0.8H), 2.02 - 1.96 (m,

M), 1.26 (s, 9H). F MR (376 MHz, CDOD, #E R&s= 7Aoo 2zt nuogeldaAs Ued) s

-110.83 (d, J = 277.9 Hz), =-118.17 (d, J = 281.0 Hz), =-119.55 (d, J = 281.0 Hz), -123.82 (d, J =
277.9 Hz).
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LRMS (ESI+, m/z): [C16H27F2NZOS+H]+°1] 3k AXER]: 416.1 A= 416.1.
_OH |l|
S = 1. DMP, CH,Cl,, 23 °C NG =
Bz0 Q CHs 2 W AER-Q.8]2 A HO o CHs
Bz0 HN\ﬁ,tBu MeOH, 0 °C 1O o HN a8
5 J

(R)-N-((1R,3S,7R,8R,9R, 10R, 11S,12R,Z)-3-o| E] d-10,11, 12-E & 3| =2 A -7-#| & - 13- A}-2-E] o} H| A| 2 [ 7. 3.
11E8 b 2-5-d-8-U)-2-He T2 g-2-Lyoln| = (D1, F-EJA|o)]dAA ] 4:1 EFE, Fa7} AAD): 23T
oA CHClp, (0.35 mL) 3 (1R,3S,7R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E %3 d)ol| = )-3-(3]| == A1
E)-7-1| & -13-2A}-2-E|oJH| A &2 [7.3. 1] E&) d| 2=-5-41-10, 11, 12-E &Y Egulzo|olE (50 mg, 1 B, 69

pmol)e] &olel dlx-wt=8l Hofolordh (32 mg, 1.1 ¥, 76 pmol)S H7bskdivk. AAHE wHe&ES 23T
oM 1AIZE &t wrteklek. wbg ERES E3F A NallCO; (0.2 mL) R 323 =4 NaS:0; (0.2 mL)e] H7F

2 A, AdE 24 TRES 0% T A4™s] wRkegiy. Se Zdsta, 4 S8 CHLlL
S

—~
\V]
—

X

n = FE3ha, g3 frIEE AU ER AdA AZA7L, 15 st FFEAA
(1R,3S,7R,8R,9R, 10S,11S,12R,Z)-8-(((R)~-tert-F-E &I d ) o}v| = )-3-EZ 2L -7-H D -13-FA|-2-E]o[H| A| & 2
E~

3-
[7.3.1]Eg)H|~-5-41-10,11,12-E8 Y EgWlzdolES F5330. %= A{FESL F
glo] ARg-sh3itt.

Al F7ke] Al

0ClA MeOH (1.4 mL) 3 % (1R,3S,7R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E &7 d)oln])-3-L =Y -
7-H € -13-2A}-2-E]o}H| A Z 2 [7.3. 1] EF 8| ~-5-41-10,11,12-E& Y EgulZo|o|E (50 mg, 1 T, 69 u
mol)e] gMe wlAER-93|g Ak (17 ul, 1.2 9%, 83 pmol) 2 K05 (29 mg, 3 B, 0.21 mmol)<&

ZFetdh. Wb ES 23T E JR2shal, A1 BQF wuksiith. wkg EFEES oFstar (0.2 uM AJ#EXA
ZE), AAE HPLC (30l ZA 0.1% HCOOHS $H+3F H,0 5 30 - 70% MeCN)oll <& AHAsle] HAE D1 (2

Al A 17.6 mg, 44 umol, 63%)<L FE53IAUTH. H ONVR (400 MHz, CDCl3): & 5.87 (d, J = 5.9 Hz,

0.81), 5.78 (td, J = 11.8, 3.3 Hz, 0.2H), 5.48 (d, J = 5.9 Hz, 0.2H), 5.49 - 5.33 (m, 1.1H), 5.31 (td,
J =11.0, 1.9 Hz, 0.8H), 4.32 (dd, J = 10.5, 1.1 Hz, 0.2H), 4.27 (dd, J = 10.5, 1.0 Hz, 0.8H), 4.21
(app td, J = 3.3, 1.0 Hz, 1H), 4.08 (0.8 J = 10.3, 6.0 Hz, 1H), 4.02 (dd, J = 10.3, 5.9 Hz, 0.2H),
3.79 (ddd, J = 12.4, 4.7, 2.5 Hz, 1H), 3.50 (dd, J = 10.5, 3.4 Hz, 1H), 3.41 (dd, J = 10.3, 3.5 Hz,
1), 3.18 - 3.00 (m, 1H), 2.97 (dp, J = 10.1, 3.3 Hz, 1H), 2.82 (d, J = 2.4 Hz, 0.80), 2.77 (d, J =
2.5 Hz, 0.2H), 2.47 - 2.37 (m, 0.8H), 2.33 - 2.23 (m, 0.2H), 1.30 (d, J = 1.8 Hz, 9H), 1.02 (app dd, J

= 6.8, 2.9 Hz, 3H). HRMS (ESI+, m/z): [CmeN0§b+H]+ﬂ] oigk AlAEX]: 404.1560 A S5X]: 404.1562.

HO' HN

HO <. »tBu

O:(/J

(R)-N-((1R,3S,8R,9R, 10R, 11S,12R,Z)-3-9 E] d~10, 11, 12-E & 3| =2 A - 13- A}-2-E]o}H| A 2 2 [7.3. 1] EF ¥ &~

-5-dl-8-d)-2-Wld ZR-2-gdotl= (D2,  FEQACIEAS 41 E3E): AdE Dk2E
(1R,8R,9R,10S,11S,12R,Z2)-8-(((R)-tert-F+-E &3 d) o} 1) -3~ (3| =F A | & ) -13-FA}-2-E| oMU A| 2 [ 7. 3.

1EdA-5-91-10,11,12-E2] 2 Egjuzolo|ERRE YR DIF $AH WAooz AxeATt. H NR
(400 MHz, CDsOD) & 5.93 - 5.89 (m, 0.2H), 5.88 (d, J = 6.0 Hz, 0.8H), 5.74 - 5.67 (m, 0.2H), 5.64
(tdd, J = 11.4, 5.0, 1.9 Hz, 0.8H), 5.54 (td, J = 11.5, 3.2 Hz, 0.8H), 5.47 (d, J = 6.0 Hz, 0.20),
4.27 (d, J = 10.6 Hz, 0.2H), 4.22 (d, J = 10.4 Hz, 0.8H), 4.14 (d, J = 3.6 Hz, 1H), 4.09 (dd, J =
10.3, 6.0 Hz, 0.8H), 4.04 (dd, J = 10.3, 5.9 Hz, 0.2H), 3.80 (ddd, J = 12.4, 4.6, 2.4 Hz, 1H), 3.74

- 154 -



[0919]
[0920]

[0921]

[0922]

[0923]

ZIHS3d 10-2025-0006139

(dt, J = 10.6, 3.4 Hz, 1H), 3.39 (dd, J = 10.2, 3.5 Hz, 1H), 3.20 - 3.14 (m, 0.2H), 3.08 (dt, J =
13.8, 12.2 Hz, 0.8H), 2.83 (d, J = 2.4 Hz, 0.8H), 2.78 (d, J = 2.5 Hz, 0.2H), 2.79 - 2.67 (m, 1H),
2.44 - 2.33 (m, 0.8H), 2.26 (d, J = 13.9 Hz, 0.2H), 1.95 (dt, J = 13.4, 4.3 Hz, 1H), 1.26 (s, , 9H).

HRMS (ESI+, m/z): [CiHaNOS,+H] o thah A|2F%]: 390.1403 2

|\

%] 390.1305.

”I 1. HCI, 954}, MeOH,
s 23°C

HO (] CHs,

HO 5 HN._atBu
|

=
T
&
(@]

e}

H,C

H,C
HATU, DIPEA DMF, 23 °C HyC

tert-+¢ (4S,5a$,8S,8aR)-8-(((1R,3S,7R,8R,9R, 10R, 115, 12R, Z)-3-° €] -10,11, 12- E 2] 3] =5 A]-7-H & -
13-FA-2-E] o | A F 2 [7.3. 1] ET| d] 2-5-91-8-Y ) 7t 2 H} R A ) ~4-0] AR B S EFS| E 2 -TH-S A 9] 1= [ 2, 3-c ] 9] &~
T-tERAelE (D3, FEQACIEAL] 41 E¥E,  FdoldAEAle 111 EFE): (R-N-
((1R,3S,7R,8R,9R, 10R, 11S,12R,2) -3~ €] 9~10, 11, 12-E 8] & = F A -7-v]| &~ 13-5A}-2-E] o} W] A F 2 [7.3. 1] E

2o 2-5-91-8-4)-2-H L Z 2 F-2-&Folu = (17.6 mg, 1 T, 43.6 pmol)E MeOH (0.3 mL) Foll &8A)7]
i, H&5 5 dskeae 89 (200 L, 4.0 M, 18.3 F¥)e HUresith. wh ERES A4 4HE F
ok FAEGAT, WES WF sl FFHAA (IR,3S,7R.8R,9R, 10R, 115, 12R, Z)-8-}H] k-3¢l E] d-7-m & - 13-
SA2-EloP A Z R [7.3. 1] EelH| 2-5-41-10,11,12-E¢]& S|E23Reo| =g T4 dF5oR2AM F5330H.

DMF (0.6 mL) & (4S,5aS,8aR)-7-(tert-F-EA7t2RH)-4-0| AR EKES| B2 -20-F A9 = [2,3-c ] &-8-7}2
EAA (20.1 mg, 1.4 9%, 58.8 pmol) 2 HATU (22 mg, 1.4 2%, 59 pmol)e &Mel| DIPEA (19.0 mg,
25.6 upL, 3.5 2%, 147 pmoDE  HAEA WSES 158 FoF wukstar,
(1R,3S,7R,8R,9R, 10R, 115, 12R, Z)-8-0} "] 1=-3-of| E] I ~7-W| & - 13-FA}-2-E] oPH| A| F 2 [ 7.3 . 1] E&] tf| 2 -5-¢l -

10,11,12-E8] & sle2F2eto]= (14.6 mg, 1 B, 43 pmol)ol F7Fetdch. wWFEES 16417 B¢ muks)
Ak, WE E}ES oFHsta (0.2 uM Al-FA EH), GAE HPLC (302l AA 0.1% HCOOHE &3 HO &
30 - 70% MeCN)ell <fsll gAlste] APE D3 (2 @Al ZAH 22 mg, 60% &)< M AAZA F5330ck. H
NMR (400 MHz, CDOD) & 8.01 - 7.47 (m, 1H), 5.89 (app dd, J = 6.0, 1.9 Hz, 0.8H), 5.81 (tt, J = 12.1,
3.5 Hz, 0.2H), 5.63 - 5.39 (m, 2H), 4.50 (app dd, J = 7.0, 6.5 Hz, 0.5H), 4.39 (app dd, J = 8.2, 4.2
Hz, 0.5H), 4.25 - 3.98 (m, 4.2H), 3.98 - 3.85 (m, 2H), 3.85 - 3.64 (m, 2.8H), 3.44 - 3.32 (m, 1H),
3.23 - 2.95 (m, 2H), 2.89 (t, J = 10.5 Hz, 1H), 2.83 (app t, J = 2.5 Hz, 0.8H), 2.79 (app t, J = 2.5

Hz, 0.2H), 2.59 - 2.35 (m, 1.8H), 2.34 - 2.25 (m, 0.2H), 2.05 - 1.86 (m, 1H), 1.81 - 1.54 (m, 4H),
1.45 (d, J = 1.9 Hz, 9H), 1.15 (hept, J = 7.0 Hz, 2H), 1.04 (app q, J = 4.6 Hz, 3H), 0.99 - 0.91 (m,

1H), 0.88 (app d, J = 6.5 Hz, 6H). HRMS (ESI+) m/z: [CaHsoNo0sS + H]+°ﬂ gk AlEA]: 623.3361 AS5A]:

623.3363

tert-%€ (4S,5aS,8S,8aR)-8-(((1R,3S,8R,9R, 10R, 11S,12R,Z)-3-° E] d-10, 11, 12-E 2] 3| &= & A| - 13- A}-2-E] o}
HIAIEZ[7.3. 1] E8]tl2=-5-¢1-8-Y) 7t 20l R Y ) -4-0] A F B S| E 2 -TH-S M| 9] = [2,3-¢c] 9] &-7-7t 254 1)
olE (D4, HFEAAIFAA] 4:1 EFE, IAoAZA 1:1 EIE): AHAHE ME  (R)-N-
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((1R,3S,8R,9R, 10R, 11S,12R,Z)-3-9 E] D-10, 11, 12-E 8] 3| =2 A|- 13- A}-2-E] o H| A £ 2 [7.3. 1 | E&] g 22 -5-¢l -
8-o)-o-ME T2 p-o-S ol S 2 RE ANE D37 GASF Aoz A2 H NMR (400 MHz, CDsOD)

§ 8.00 (app dd, J = 13.4, 8.0 Hz, 1H), 5.90 (dd, J = 6.1, 1.9 Hz, 0.8H), 5.89 - 5.65 (m, 1H), 5.59 -
5.45 (m, 1H), 5.30 (d, J = 5.2 Hz, 0.2H), 4.50 - 3.98 (m, 5H), 3.96 - 3.83 (m, 2H), 3.85 - 3.69 (m,
3H), 3.38 (app ddd, J = 13.0, 6.8, 2.9 Hz, 1H), 3.24 - 3.11 (m, 0.2H), 3.10 (q, J = 12.8 Hz, 0.8H),
2.89 (q, J = 10.8 Hz, 1H), 2.83 (t, J = 2.2 Hz, 0.8H), 2.78 (t, J = 2.5 Hz, 0.2H), 2.71 - 2.53 (m,
1H), 2.50 (t, J = 10.2 Hz, 1H), 2.39 (d, J = 13.9 Hz, 0.8H), 2.26 (d, J = 13.9 Hz, 0.2H), 2.08 (t, J =
15.8 Hz, 1H), 1.94 (t, J = 14.5 Hz, 1H), 1.76 (d, J = 14.4 Hz, 1H), 1.64 (td, J = 13.7, 8.1 Hz, 3H),
1.44 (app d, J = 9.9 Hz, 9H), 1.15 (h, J = 6.8 Hz, 2H), 0.99 - 0.91 (m, 1H), 0.88 (app d, J = 6.5 Hz,

6H). LRMS (ESI+) m/z: [CsiHiNsOsS + H'ell gt AAEA: 609.3 AZ2]: 609.3

S X
HO. o
HO 5 BN o
OE' H
He . NH
—_—
HsC
[0924] *HCOOH
[0925] (4S,5a8,8S,8aR)-N-((1R,3S,8R,9R, 10R, 11S,12R, Z)-3-°N E] €~10, 11, 12-E 2| 3| =FA| - 13- A}-2-E| o} R A| 2 2 [ 7.

3.1 EgH2-5-91-8-Y)-4-0]| AR E S ES| Z 2 2H-2 A 9] = [2,3-c ] ¥ Z-8-7) 28 2oln]| = EEHo|E o
(FSA1607077;  FEJAeldAAe]  4:1  E3E, F87F AAE):  tert-HE  (45,5aS,85,8aR)-8-
(((1R,3S,8R,9R,10R,11S,12R,Z)-3-°1 E] d-10,11, 12-E &] 8] =& A|-13-LA}-2-E]o}H| A| 2 2 [7.3. 1] E&] ¥ 2=-5-41l
-8-U) 7t ER R Y )—4-0) AR E 2 eS| =2 -TH-2 A 1] = [ 2, 3-c] T Z-7-7)EE A H o] E (1.0 mg, 1.6 pmol)ZS 23
Tl MeOH 5 IN HCl (1 mL) Foll &sjAl7]ar, o] &Eol|A 242k FoF fArh. wkg 5358 AT &
o EEFA7)a, AAE HPLC (30%o] ZA 0.1% HCOOHZ sk H0 5 5 - 40% MeCN)el <]a) A A|sed

FSA1607077S 453th.  'H NMR (400 MHz, CD:OD) & 8.35 (s, 1H), 5.95 - 5.87 (m, 0.2H), 5.91 (d, J =

6.1 Hz, 0.8 H), 5.78 - 5.62 (m, 1H), 5.57 (td, J = 11.5, 3.2 Hz, 0.8H), 5.50 (d, J = 6.0 Hz, 0.2H),
4.39 - 4.28 (m, 3H), 4.26 - 4.19 (m, 0.20), 4.22 (d, J = 11.0 Hz, 0.8H), 4.10 (dd, J = 10.2, 6.0 Hz,
0.8H), 4.04 (dd, J = 10.9, 6.5 Hz, 0.2H), 3.99 (dd, J = 11.6, 3.9 Hz, 1H), 3.87 - 3.74 (m, 3H), 3.59
(dd, J = 11.3, 7.3 Hz, 1H), 3.39 (dd, J = 10.3, 3.4 Hz, 1H), 3.24 - 3.11 (m, 0.2H), 3.10 (q, J = 12.4
Hz, 0.8H), 2.89 (t, J = 11.8 Hz, 1H), 2.85 (d, J = 2.4 Hz, 0.8H), 2.80 (d, J = 2.6 Hz, 0.2H), 2.65
(td, J = 12.5, 3.8 Hz, 1H), 2.40 (d, J = 14.2 Hz, 1H), 2.35 - 2.25 (m, 1H), 2.14 - 2.04 (m, 1H), 2.01
(d, J = 13.7 Hz, 1), 1.83 - 1.60 (m, 4H), 1.19 (td, J = 6.9, 3.8 Hz, 2H), 1.01 - 0.92 (m, 1H), 0.90

(d, J =6.5Hz, 6H). ﬂ%(%ﬁ,Wﬂimﬁm%%m%}ﬂ@ﬁhﬁk5%2%0 AEX]: 509.2700.

Nosy
S : X
HO o
HO 1o HN\ﬁ,tBu
[0926] ©
[0927] (R)-N-((1R,3S,8R,9R, 10R, 11S,12R,Z)-3- (e} A =& )-10, 11, 12-E & 3] == A - 13- A}-2-E] o} B A| - 2 [ 7. 3.

1JEg Y A-5-4-8-Y)-2-We Z 2 g-2-&Holn| = (F1, BEAo|gAAe 3:2 ZEIE): 23TAA] CHLl,

(0.65 mL) % (1R,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F &3 d)o}n] 1=)-3- (3| =Z A v & )-13-3A}-2-E] o} 1]
A Z2[7.3.11E8]d|~-5-41-10,11,12-E8]d EgWlxdo|E (45 mg, 1 @, 0.06 mmol)e] &M Et,N (11

pul, 1.2 22, 0.07 mmol)d] o]oJx Welexd Z=gle]l= (5.9 ul, 1.2 B, 0.07 mmol)E H7}138k9 ).
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=
9]
mlo
Pﬂ
oi

sk UhS- CHCl, (2 )2 489, we E3he 3t 4
NaCl (2 mL)E AHsE, F7] T IVEF AdA dxAzla, 2 stoll  HFHFAIA %
(1R, 8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-H &3] )-13-&-A}-2-E] o} H] A]
Z2(7.3.1]E8d~-5-91-10,11,12-E8 Y Efdlzdo|EE $E539rtt. % JFES vz & Ao 37}
o AA flo] AR

(IR,8R,9R,10S,11S,12R,Z)-8-(((R)-tert—F-E =3 d)obn| =) -3-((ME =X ) S A W & ) -13-FAF-2-F] o}H] A]
S2[7.3.1]1E8] ¥ 2-5-41-10,11,12-E2|d EgWZo)E (50 mg, 1 T, 64 umol)E DMF (0.32 mL) ol
S A1712L, X EZVEE (21 mg, 5 B, 0.32 mmol)S H7sta, whg E9HES 1647 B¢ 50T E 71E
AT, WS ES 23TE WAA YA, 42F WEAIE (MeOH 5 0.5 N, 0.64 mL)ZE HY3sIAF. ¥H5E2S 30%
& wwkskar, 7ot stefl FHEAIZAY. WS EFES ofFsta (0.2 uM A HE), HAE HPLC (30l
A= 0.1% HCOOHE &3k HO0 & 30 - 70% MeCN)oll &J3l) gAlste] A= E1 (2 @A AA 19 mg, 50 umol,

AANE MBS 23TAA 1AZF B¢

mL
E
=)
b
&
/l\
=
i
i)Y
e
e
do
>
=
mﬁ of{

8% TE)E T53AUT. I NIR (400 MHz, CDsOD) & 5.76 (d, J = 6.0 Hz, 0.6H), 5.71 - 5.55 (m, 2H),

5.52 (d, J = 5.9 Hz, 0.4H), 5.33 (app dd, J = 8.6, 4.2 Hz, 1), 4.29 (d, J = 10.5 Hz, 0.6H), 4.25 (d,
J =10.7 Hz, 0.4H), 4.13 (d, J = 3.3 Hz, 1H), 4.05 (app ddd, J = 10.3, 7.1, 5.9 Hz, 1H), 3.81 (dd, J =
12.5, 6.3 Hz, 0.6H), 3.78 - 3.69 (m, 1H), 3.65 (dd, J = 12.6, 7.1 Hz, 0.6H), 3.60 - 3.39 (m, 1.8H),
3.14 (td, J = 13.2, 6.7 Hz, 0.4H), 3.06 - 2.84 (m, 1.6H), 2.76 (app ddt, J = 14.0, 10.6, 7.9 Hz, 1H),
2.22 (app dt, J = 11.5, 3.9 Hz, 1H), 1.95 (app dt, J = 14.1, 3.4 Hz, 1H), 1.25 (s, 9H). HRMS (ESI+,

m/z): [CMH%N40§L+H]+Q] ojgk AlAEX]: 4211574 A S5X] 0 421.1580.

1. HCI 1%k, MeOH,
23°C

N S
® 2 HO\__¢
oH HO

$ = ¥ HO
NBoc HN
HO Q HsC \ % H

HO' S H
HO HN\S;lBU H3C>\ e N—Boc N—Boc
HATU, DIPEA DMF, 23 °C ° H3C

N

3. (CHy)sP, THF, H,0, 60 °C HgC}\

tert-%-E (4S,5aS,8S,8aR)-8-(((1R,3R,8R,9R, 10R, 11S,12R,Z)-3-(o}r| =m & )-10, 11, 12- E 2] ] =2 ] -13-2-A}-
2-EloH A S 2[7.3. 1] Ee] vl 2-5-<l-8-%) 7F 2k 9 ) -4-0] 2 H S EF] = 2 -TH-S A 9] = [ 2, 3-c] 9] E-7-7} 2
SddelE xEveE (B2, 3IdelddAe  1:1 EF=);  tert-FE  (4S,5aS,85,8aR)-8-
(((1R,35,8R,9R,IOR,115,12R,Z)—3—(°}Ulifﬂ]%)—10,11,12—EE]3] ZA]-13-2AL-2-E] o} Al F & [7.3. 1] Eg] U]
22-5-41-8-9) 7F 2 Hp R Y ) -4-o] A F-E S EFS| = R -TH-S A 9] 1= [2 J%i 7-7F2 5 E xEHo]E ¢ (E3,
sldelddAe] 1:1 EFE): (R)—N—((lR,SS,8R,9R,10R,115,12R,Z)—3—(°}21Euﬂ‘a)—10,11,12—Ea1615%/\1—13—
S AL-2-EJolHA| 2 2 [7.3. 1] Ed] | ~-5-d-8-Y )-2-vd X 2 d-2-&Holu|= (24 mg, 1 T, 63 pmol)E
MeOH (0.3 mL) ol &aA71aL, HSAat & A3b5aol &0 (200 pl, 4.0 M, 18.3) 23TolA H7bskitt.
W EdEs ALdA 457 St FAEon, o] Al LOMSE whEol ghAEATE RS gRleitt. b
$ES AF el EFAA (IR,8R,9R,10R,11S,12R,7)-8-0}H]| =-3-( 0} A L] €] )-13-2-A}-2-E] o} H] A] E &
[7.3.1]1E8g|2-5-¢1-10,11,12-E8] & 32T 2glo]os LA H2Z oz 53190,

23ColA DMF (0.63 ml) % (4S,5aS,8aR)-7-(tert-F-EA| 7121 d)-4-0]| AR E L g8 =2 -20-2 A9 = [2,3-
c]YEZ-8-7t2EAA (22 mg, 1 9%, 63 pmol) 2 HATU (24 mg, 1.0 B=F, 63 umol)e] €M DIPEA (28 n
L, 2.5 @&, 0.16 mmol)E FH7lsklct. HHEES o] 2mox 158 Feh wwE o,
(1R,8R,9R,10R, 11S,12R,Z)-8-0}1] :=-3-( o} A =W & )~ 13-S A}-2-E| o} ¥ A 2 2 [7 3. 1] EF "l ~-5-4-10, 11, 12-

EYE IR do]= (20 mg, 1 %, 63 umol)ol FH7FsIoith. WHEES 23TelA 16A1F <t wnkalal
k. DMFE ol2& 2ERF dlo] AAsIL, = FFES CCl, (1 mL) Fol €3lA7]a, 10 (1 nb)2 A 233

o}, FA =& CHCL, (1 nb)E F=F8ta, 33 57|52 AU EF AdA AxA7|a, 2F st 5sFAA

Z  tert-%¥  (4S,5aS,8aR)-8-(((1R,8R,9R, 10R, 11S,12R,Z)-3- (o} A =M € )-10,11, 12- E ] 3] EZA]-13-2A}-
2-Elop A 22 [7.3. 1] E&] U] 2-5-<-8-%) 7h 20 A ) —4-o]| &2 F-H S8 = 2 -TH-S A 9] 1= [ 2, 3¢ | 9] &-7-7} =2
A ES 53U, o] 2 FFES F& Ao FIF Al glo] AFEEFAT.
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THF (0.70 mL) 2 H,0 (0.23 mL) % tert-%¥ (4S,5aS,8aR)-8-(((IR,8R,9R,10R,11S,12R,7Z)-3- (o} A =m & )-
10,11,12-E 2] 8] =5 A]-13-%A-2-E o A 2 2 [7.3. 1] E 2] v 22-5-4l-8- ) 7h = Hp i ) -4-0] A - E S B 8| = 2 -
TH-2 A3 = [2 3-c] Y E-7-7t 2B o]E (30 mg, 1 B, 47 pmol)e & EgwEdx~a (59 pl, THF
% IM, 1.25 2%, 59 umol)S H7FSISith. AAGE ¥ EFES 66TCE 242 w2t 7tEEglth. vk £3
55 AE ol sF5AHY. = AFES dgs Fo &alA7]a, AFeta (0.2 uM ARA HE), HAE
HPLC (30%-o] A 0.1% HCOOHZ 33+ H0 % 30 - 70% MeCN)ell 2la AAlsle] /qEz oz HAES] HAHE

B2 ¥ AHE E3& S5

A E E2: ' ONMR (400 MHz, CDsOD) & 9.74 (s, 1H), 7.20 (dd, J = 14.2, 9.2 Hz, 1H), 7.00 (t, J = 12.0

Hz, 1H), 6.91 (d, J = 5.5 Hz, 1), 5.77 (d, J = 8.1 Hz, 0.5H), 5.71 (d, J = 8.2 Hz, 0.5H), 5.69 - 5.52
(m, 3H), 5.48 (td, J = 10.2, 5.7 Hz, 1H), 5.37 - 5.25 (m, 2H), 5.20 - 5.09 (m, 2H), 4.94 (s, 1H), 4.80
(ddd, T = 10.6, 7.5, 3.4 Hz, 1H), 4.66 (d, J = 14.1 Hz, 1H), 4.53 (t, J = 11.1 Hz, 1H), 4.28 (q, T =
10.8 Hz, 1H), 4.15 - 3.99 (m, 1H), 3.98 - 3.83 (m, 1H), 3.63 - 3.44 (m, 2H), 3.34 (t, J = 13.8 Hz,
1H), 3.21 - 2.96 (m, 4H), 2.85 (d, J = 10.3 Hz, 10H), 2.55 (hept, J = 7.0 Hz, 2H), 2.35 (d, J = 19.7

Hz, 1H), 2.29 (app dd, J = 6.5, 1.0 Hz, 6H). HRMS (ESI+, m/z): [CoollsNaOsS+ H] ol &+ Z12k2]: 614.3470
A=3]: 614.3482.

34 E E3: 'H NR (400 MHz, CDsOD) & 8.31 (s, 1H), 5.84 - 5.66 (m, 2H), 5.59 (t, J = 11.3 Hz, 1H),

4.37 (d, J = 8.1 Hz, 0.5H), 4.30 (d, J = 8.2 Hz, 0.5H), 4.28 - 4.03 (m, 4H), 3.98 - 3.83 (m, 2H), 3.75
(ddt, J = 12.38, 8.7, 4.1 Hz, 2H), 3.45 (dt, J = 7.1, 3.2 Hz, 1H), 3.35 - 3.22 (m, 2H), 3.09 (d, J
11.9 Hz, 1H), 2.97 (q, J = 11.8 Hz, 1H), 2.87 (q, J = 10.6 Hz, 1H), 2.69 - 2.56 (m, 1H), 2.50 (p, J
10.8 Hz, 1H), 2.21 - 2.03 (m, 2H), 1.98 - 1.88 (m, 1H), 1.81 - 1.55 (m, 4H), 1.45 (app d, J = 9.5 Hz,
9H), 1.15 (h, J = 6.8 Hz, 2H), 0.99 - 0.91 (m, 1H), 0.91 - 0.84 (m, 6H). HRMS (ESI+, m/z):

[CaollsNo0sS+ HI'ol Tk AIAER]: 614.3470 A-

JN

|1 614.3474.

H;C

HsC «2HCI

(4S,5a$,8S,8aR)-N-((1R,3S,8R,9R, 10R, 115, 12R, Z)-3-(o}m] :=m € )-10, 11, 12-E 2] 3| =5 A] - 13- A}-2-E] o} 0] A]

S2[7.3.1]E8 H|A-5-21-8-Y )—4-0]| 2 HE L E}S] =2 20~ M T = [2,3-c] T E-8-F2E »olu| = =2 I 2
o]= ¢ (FSA1608083): tert—8 (4S,5aS,8aR)-8-(((1R,3S,8R,9R, 10R, 11S,12R,Z)-3- (o} = &)-10,11,12-E
23| EFA-13-FA-2-E] oA E 2 [7.3. 1] E&] ] 22-5-21-8-% ) 7} 20t Y ) —4-o] A K- E S E}S] = 2 -TH-S A 7] 1

[2,3-c]HE-7-7l2EAHolE (1.4 mg, 1 9%, 2.3 umol) EEH]E & 23Tol4 MeOH % IN HCl (1 mL)
ol §3A71aL, o] &&olA 2417 Bt FAEATE. WS EFES WUF ol FFAIA FSAL608083S 5
atgith.  'H NMR (400 MHz, CDOD) 18 8.34 (d, J = 8.5 Hz, 1H), 5.74 (d, J = 6.0 Hz, 1H), 5.73 - 5.66

(m, 1H), 5.62 (td, J = 11.1, 3.0 Hz, 1H), 4.43 - 4.31 (m, 3H), 4.31 - 4.25 (m, 1H), 4.11 (dd, J =
10.1, 6.0 Hz, 1H), 4.01 (dt, J = 12.0, 3.8 Hz, 1H), 3.84 (d, J = 3.4 Hz, 1H), 3.83 - 3.76 (m, 1H),
3.62 (dd, J = 11.0, 7.3 Hz, 1H), 3.48 (dd, J = 10.2, 3.3 Hz, 1H), 3.33 - 3.24 (m, 2H), 3.19 - 3.06 (m,
1), 3.02 - 2.93 (m, 1H), 2.91 (d, J = 11.8 Hz, 1H), 2.69 - 2.50 (m, 1H), 2.37 - 2.23 (m, 1H), 2.18 -
2.06 (m, 2H), 2.03 - 1.97 (m, 1H), 1.84 - 1.58 (m, 4H), 1.19 (td, J = 6.7, 4.2 Hz, 2H), 1.03 - 0.92

(m, 1H), 0.90 (d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [CasHiNsOsS+ H]+ﬂ] gk AGEA]: 514.2945 A EA]:
514.2953.
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(4S,5a$,8S,8aR)-N-((1R, 3R, 8R, 9R, 10R, 115, 12R,Z)-3~(o}v] =& )-10, 11, 12- E 2] 3] =F A| -13-SA}-2-E] o} H] A]

272[7.3.11E8] g 22-5-¢1-8-2 )-4-0] 2 B & % B} 8] = 2 -2H-% | ] = [2,3-c ] 9] B-8-Ft 2 H ~olu| = =g TR}
ol= ¢ (FSA1608082): tert-%-%¥ (4S,5aS,8aR)-8-(((1R,3R,8R,9R,10R,11S,12R,Z)-3-(o}H] =& )-10,11,12-E
28| EE A 13- A2 opH A F R [7.3. 1] E 2] 1| 22-5-<1-8-%) 7 2 np R Q] ) ~4-o] - S B} 8] = 2 -TH-5 4| 7]
[2,3-c]9E-7-7t2 5o E (1.4 mg, 1 B, 2.3 umol) XEHO|E A& 23TA MeOH F IN HCI (1 mL)
ol &AI7IaL, of XA 243 Fob FAElTh. Wk EREE WAE skl EF A7 FSAL6080825 5

Skt I NIR (400 MHz, CDsOD) & 5.77 (td, J = 11.2, 4.9 Hz, 1H), 5.63 (td, J = 12.5, 2.7 Hz, 1H),

5.53 (d, J = 5.9 Hz, 1H), 4.44 - 4.33 (m, 3H), 4.27 (d, J = 10.9 Hz, 1H), 4.09 (dd, J = 10.2, 5.9 Hz,
1), 4.01 (dt, J = 12.0, 3.8 Hz, 1H), 3.90 - 3.75 (m, 2H), 3.68 - 3.51 (m, 2H), 3.41 (dd, J = 10.2,
3.4 Hz, 1), 3.33 - 3.22 (m, 2H), 3.13 (dd, J = 13.5, 10.4 Hz, 1H), 2.92 (t, J = 11.9 Hz, 1H), 2.68
(td, J = 13.5, 3.7 Hz, 1H), 2.38 - 2.23 (m, 1H), 2.23 - 2.06 (m, 2H), 2.02 (d, J = 14.1 Hz, 1H), 1.83
- 1.57 (m, 4H), 1.19 (td, J = 6.8, 4.4 Hz, 2H), 1.05 - 0.92 (m, 1H), 0.90 (d, J = 6.6 Hz, 6H). HRMS

(EST+, m/2): [CoHuN0sS+ H] ol thaF A2k 514.2945 2231 514.2950

HsC

HsC *HCOOH

(4S,5a8,8S,8aR)-N-((1R,3S,8R,9R, 10R, 115, 12R,7Z)-3-((4-FF 2 2 =oln| =) E)-10,11,12-E2| 3| =5 A] -

13- AF-2-E] o} Al F &2 [7.3.1] EE]Hi—5—°¢—8—%l)—4—°]i$—‘é%‘5‘r01‘:i M- A3 = [2,3-c] 9] Z-8-Ft 2 H~
oful= xEuo]E ¢ (FSA1608088): 23TollA 4-ZF =Wz (0.41 mg, 1.2 T3, 2.9 pmol) ¥ HATU
(1.1 mg, 1.2 %, 2.9 pmol)2] &l DIPEA (0.79 mg, 1.1 pL, 2.5 F%, 6.1 umol)S FH71skdch. b
S EIES 158 B wykela, 1A tert-%9 (4S,5aS,8aR)-8-(((1R,3S,8R,9R,10R, 11S,12R,Z)-3-(o}r] 1= v
€)-10,11,12-E 8] 3| =2 A]-13-2A}-2-E| o} A Z &2 [7.3. 1] ET] ] ~-5-2-8- ) 7t Eu} B Y )—4-0] 2 P& £ E} 3]

E2-TH-S A =[2,3-c] Y Z-7-7t 28 A o|E (1.5 mg, 1 ¥, 2.4 pmol)ol 7}, WS$ES 23T
Al 2A1ZE B F A ohe, EtOAc (1 mb)E 3|3k, 7] & 23} 4 NaCl (2 x 1 mL)E A H33IT.
71 & A EHF  AdA AxA7Iz,  JF O s XA tert-FE  (45,5aS,8aR)-8-
(((1R,3S,8R,9R,10R,11S,12R,Z)-3-((4-EF o2 =o}u| &)W E )-10, 11, 12-E ] 3| EF A -13-5A}-2-E] O}H| A]

S2(7.3.11E8H 2=-5-¢1-8-U) 7t 20t R Y )-4-0| A KD FEFS| E 2 -TH-S A 9] 1= [2,3-c | 9 E-7T-7t 25 A ) EE
% AFEZ F5890. o] ZFES MeOH 5 IN HCI (1 nL) ZFol &3|A171aL, 23TolA 2417F HF 54519
. WS EIES AF sl HEFA|7Ia, AL HPLC (308l ZA 0.1% HCOOHZ 353 HO0 5 5 - 40%

MeCN)oll o3 A A3te] FSA1608088< 4S3ith.  H NMR (400 MHz, CDOD) & 8.45 (s, 1H), 7.99 - 7.77
(m, 2H), 7.31 - 7.05 (m, 2H), 5.80 (d, J = 6.0 Hz, 1H), 5.63 (d, J = 7.6 Hz, 2H), 4.38 - 4.21 (m, 4H),
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4.09 (dd, J = 10.2, 6.0 Hz, 1H), 3.99 (dt, J = 11.7, 3.5 Hz, 1H), 3.84 - 3.74 (m, 3H), 3.66 (dd, J
13.8, 9.4 Hz, 1H), 3.60 - 3.50 (m, 1H), 3.50 - 3.43 (m, 1H), 3.18 - 3.04 (m, 1H), 3.01 - 2.89 (m, 1H),
2.89 - 2.75 (m, 1), 2.67 (t, J = 11.4 Hz, 1H), 2.29 (s, 1H), 2.19 (d, J = 13.3 Hz, 1H), 2.09 (d, J
12.3 Hz, 1H), 2.00 (d, J = 13.4 Hz, 1H), 1.83 - 1.59 (m, 4H), 1.18 (q, J = 7.0 Hz, 2H), 1.01 - 0.91

(m, 1H), 0.89 (app d, J = 6.6 Hz, 6H). 19F NMR (376 MHz, MeOD) & -110.64. HRMS (ESI+, m/z):
[ CaoHusFN:0,5+ H]+°ﬂ 3k AXER]: 636.3113 A=X]: 636.3112

0
NH
S x
HO Qo
HO
HO EN 0
O? iH
NH
HsC \
g
HsC
*HCOOH

(4S,5aS,8S,8aR)-N-( (1R, 3R, 8R,9R, 10R, 115, 12R, Z) -3~ ((4-EF 2 2wl Zoln] =) € )-10,11, 12-E&] 3| =5 A] -

13- AR-2-E]o}HI Al 2 2[7.3. 1] E&] ] 22-5-¢ll-8-% ) -4-0] & H-E S E} 8] = 2 -2H-S 4 9] 1= [ 2, 3-c ] 9] H-8-7} 25 2
olml= ¥ =wlo]E ¢ (FSA1608089): A& FSA1608089Z2 (4S,5aS,8aR)-8-(((1R,3R,8R,9R,10R,11S,12R,7)-
3-(obv] =mE)-10, 11, 12-E 2] 8] =2 A -13-LA-2-E]o}H| A 2 [7.3. 1] E g U] 2-5-41-8- ) 7} 21} .Y )—4-0] &
HYSES| E2-TH-S A9 = [2,3-c] 9 E-7-7t2 R A g o] E2RE FSA16080887 fAMeE WHAom Azl
'H MR (400 MHz, CDOD) & 8.47 (s, 1H), 7.96 - 7.81 (m, 2H), 7.19 (t, J = 8.7 Hz, 2H), 5.81 (td, J =

11.4, 2.5 Hz, 1H), 5.72 (td, J = 11.0, 4.4 Hz, 1H), 5.49 (d, J = 5.9 Hz, 1H), 4.42 - 4.21 (m, 4H),
4.12 - 3.95 (m, 2H), 3.85 - 3.76 (m, 2H), 3.70 (dd, J = 11.1, 5.0 Hz, 1H), 3.65 - 3.51 (m, 3H), 3.43
(d, J =10.1 Hz, 1H), 3.22 - 3.08 (m, 1H), 2.84 (t, J = 11.7 Hz, 1H), 2.70 (td, J = 12.3, 2.9 Hz, 1H),
2.35-2.26 (m, 1), 2.21 (d, J = 14.3 Hz, 1H), 2.09 (d, J = 12.9 Hz, 1H), 2.00 (d, J = 13.2 Hz, 1H),

1.83 - 1.61 (m, 4H), 1.19 (h, J = 7.8, 4.0 Hz, 2H), 1.00 - 0.92 (m, 1H), 0.92 - 0.83 (m, 6H). F NIR
(376 MHz, MeOD) & -110.57. HRMS (ESI+, m/z): [CoHuFN-0,S+ HI'ell ok #A12kx: 636.3113 A=A

636.3114
_OH OH
S A S X
OH
HO 0 HO Q
HO HN.__O HO
s A HsC HATU Hoo+
o DIPEA N
HO DMF, 23 °C NH
HO NH
HO 2
2. HCI, MeOH, 23 °C HC o & H HC ¢
> -HCOOH
HsC HsC -HCOOH
FSA-1606034 FSA-1606033

(4S,5aS,8S,8aR)-4-0] A" -N-((1R,3R,8R,9R, 10R, 11S,12R,Z)-10,11,12-E&] 3] EFA]-3- (3| =F5 A W& )-13-%

Ab=2-ElolH Al 2 2 [7.3. 1] E] o] 22-5-¢1-8-U ) SE}FS| =2 -2H-& A 7] = [2,3-c] ] E-8-7t 2 H ~oln| = =g SR
Zol= & (FSA1606033); (4S,5aS,8S,8aR)-4-0] ~%-&-N-((1R,3S,8R,9R, 10R, 11S,12R,7)-10,11,12-E g 5| ==A|
-3-(3) =FA W E ) -13-FA-2-F o U A F 2 [7.3. 1] E2] v 22-5-201-8- ) SE} 6] = 2 -2H- A 9] 1= [ 2, 8- ] 9] & -8~

FtzEmolue slEegF2efo]= ¢ (FSA1606034): 23TColA DMF (0.44 mL) % (IR,8R,9R,10R,11S,12R,7)-
8-o}u| =-3- (3| EEA W Y )-13-5AL-2-E] o H A 2 [7.3. 1] Eg v 2-5-41-10,11,12-E8]-& ¥E2d|o]E (15 ng,
1 9=, 44 pmol) @ HATU (17 mg, 1.0 9%, 44 umol)e] &Mo DIPEA (14 mg, 19 ul, 2.5 @, 0.11
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mmol) & H7beRoth. WEES 158 o wwksia, A4H &
3-(B == A WY )-13-S A -2-Eo}r| A Z 2 [7.3. 1] Eg]d| ~-5-41-10,11,12-E2]2 (15 mg, 1.2 3=, 51 pmo
Dol A7leld.  wrSES 23ToA 16417 EoF wubslar, AAE HPLC (30%-o] ZA 0.1% HCOOHE &5
O % 30 - 706 MeCN)el  osf A% AASA  tert-FH  (45,5aS,8S,8aR)-4-0] A H-E -8~

(((1R,3S,8R,9R,10R,11S,12R,Z)-10,11,12-E & 3| == A -3- (3| =ZA| W & )-13-SA}-2-E|oH| A E 2 [7.3. 1] EF
H]2-5-91-8-Y) 7t 2 Ht R A ) S ES| B2 -TH-S A 9] = [ 2, 3-c ] 9] E-7-7t 2524 Yo E L tert-74
(48,528, 89, 8aR)-4-0] 22 F-El-8-(((1R, 3R, 8R,9R, 10R, 11S,12R, 2)-10, 11, 12- E &] 8] = 2] -3- (3] =Z A W g )-13-
SA-2-H oA E 2 [7.3. 1] Eg| vl &=-5-2-8-9) 7t E2v R Y) SEFS| E 2 -TH-S A 9] = [2, 3-c ] E-7-7F 2 54 7
OJEZ F£EIIYPT. olE AAES /MEFoRE 23ToA MeOH 5 HCI (IN) Fo &A1z, #HEES 247
BoF wikslk g AF 3ol FF A FSA1606033 2 FSA1606034Z2 531 t}.

As 1A (IR,8R,9R,10R,11S,12R,7)-8-0}H] -~

K

m

-

p

FSA1606033: H NMR (400 MHz, CD,OD) & 5.77 - 5.60 (m, 2H), 5.51 (d, J = 5.9 Hz, 1H), 4.35 (q, J = 2.9

Hz, 3H), 4.31 (d, J = 11.2 Hz, 1H), 4.05 (dd, J = 10.2, 5.9 Hz, 1H), 4.00 (dt, J = 11.9, 3.8 Hz, 1H),
3.84 - 3.76 (m, 2H), 3.75 - 3.58 (m, 3H), 3.43 (dd, J = 10.3, 3.4 Hz, 1H), 3.38 (qd, J = 6.8, 1.9 Hz,
1), 3.13 - 2.99 (m, 1H), 2.91 (¢, J = 11.9 Hz, 1H), 2.78 - 2.62 (m, 1H), 2.43 - 2.24 (m, 2H), 2.13 -
1.98 (m, 2H), 1.83 - 1.60 (m, 5H), 1.19 (td, J = 6.9, 3.4 Hz, 2H), 1.03 - 0.92 (m, 1H), 0.90 (dd, J =

6.6, 1.1 Hz, 6H). HRMS (ESI+, m/z): [CoHeN20,SHH] o] that A|2k2]: 515.2785 A=32]: 515.2789.

FSA1606034: H NMR (400 MHz, CDsOD) & 8.36 - 8.25 (m, 1H), 5.76 (d, J = 6.0 Hz, 1H), 5.69 - 5.58 (m,

3H), 4.40 - 4.29 (m, 5H), 4.02 (td, J = 10.3, 5.0 Hz, 2H), 3.89 (dd, J = 11.6, 6.5 Hz, 1H), 3.85 -
3.73 (m, 3H), 3.62 (dd, J = 11.3, 7.3 Hz, 1H), 3.47 (dd, J = 10.3, 3.4 Hz, 1H), 2.96 - 2.79 (m, 3H),
2.65 (t, J =11.2 Hz, 1H), 2.38 - 2.26 (m, 1H), 2.22 (d, J = 10.1 Hz, 1H), 2.08 (d, J = 11.9 Hz, 1H),
2.04 - 1.99 (m, 1H), 1.83 - 1.61 (m, 4H), 1.19 (td, J = 6.7, 3.5 Hz, 2H), 1.03 - 0.92 (m, 1H), 0.90

(dd, J = 6.6, 0.9 Hz, 6H). HRMS (ESI+, m/z): [C%HUN207S+H]+Q] gk Ak 515.2785 AS5X]: 515.2789.

*HCOOH

(45,525, 85, 8aR)-4-0] A~ F-E-N-( (1R, 4S,8R,9R, 10R, 11S,12R,Z)-10, 11, 12-E 2] 3| =2 A4~ (3| =2 A W & )-13-%

Ap-2-EloM Al F 2 [7.3. 1] Ed] ] 2-5-20-8-U) S EFS| = 2 215 4| 9] 1= [ 2, 3] T E-8-Ft 2 1ol = E 2o &
o1 (FSA1608024): FSA16080242 (1R,4S,8R,9R,10S,11S,12R,Z)-8-(((R)-tert-F-E %3] d)oln] = )-4- (3] =2 A] 1|
€])-13-2A}-2-E|olR| A &2 [7.3. 1] Eg| t| ~-5-91-10,11,12-E8]d Eg|ulZo|o]EZKE FSA16060333} G4}t

WAl o2 Azt I NR (400 MHz, CDsOD) & 8.38 (s, 1H), 5.73 (td, J = 11.4, 5.1 Hz, 1H), 5.44

(d, J =5.9Hz, 1), 5.41 (¢, J = 11.0 Hz, 1H), 4.38 - 4.28 (m, 3H), 4.07 - 3.93 (m, 2H), 3.85 - 3.72
(m, 2H), 3.58 (dd, J = 11.3, 7.1 Hz, 1H), 3.47 - 3.34 (m, 3H), 3.29 - 3.22 (m, 1H), 3.16 (dd, J =
14.0, 4.1 Hz, 1H), 2.87 (t, J = 11.8 Hz, 1H), 2.68 (t, J = 12.4 Hz, 1H), 2.45 (dd, J = 13.8, 12.2 Hz,
), 2.37 - 2.17 (m, 1H), 2.13 (dd, J = 13.3, 5.1 Hz, 1H), 2.04 - 1.98 (m, 1H), 1.84 - 1.59 (m, 4H),
1.19 (td, J = 6.9, 3.5 Hz, 2H), 1.01 - 0.91 (m, 1H), 0.90 (app d, J = 6.6 Hz, 6H). HRMS (ESI+, m/z):

[CosHiN:0;S + H1'oll & AIAFA]: 515.2785 AZ2]: 515.2792.
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*HCOOH

(4S,5a$,8S,8aR)-4-0] 2~ F-E-N-((1R, 8R,9R, 10R, 11S, 12R ,E)-10, 11, 12-E &) 3| =2 A -4- (3| =2 A v & )- 13- A}~
2-EloH A 2 2[7.3. 1] E&] dl22-5-¢ll-8-) SEFo| = 2 -2[-5 4 9] = [2,3-c] 9] E-8-7h 2 opn| = E2 o] E o
(FSA1608025A, Y H-EQAo|AdAA, sdx=x ¢&): FSAI608025AS (1R,8R,9R,10S,11S,12R,E)-8-(((R)-
tert-F 29 d) ol x)-4-(3| EF AW E )-13-FA-2-EJ o] A| S 2 [7.3. 1] Eg] tl| ~-5-41-10, 11, 12-E & ¥ EF
Wl ol o] E 2 R E] FSAI6060337 S-AFEE WAoo ® 2zakdth.  H MR (400 MHz, CD,OD) & 8.34 (s, 1H), 5.67

- 5.53 (m, 1H), 5.24 (d, J = 5.8 Hz, 1H), 5.14 (dd, J = 14.9, 9.7 Hz, 1H), 4.39 - 4.24 (m, 4H), 4.08 -
3.92 (m, 3H), 3.86 - 3.72 (m, 2H), 3.58 (dd, J = 11.3, 7.4 Hz, 1H), 3.52 (dd, J = 10.8, 5.4 Hz, 1H),
3.49 - 3.33 (m, 21), 3.29 - 3.22 (m, 1H), 2.89 (t, J = 11.9 Hz, 1H), 2.44 - 2.21 (m, 4H), 2.00 (d, J =
13.8 Hz, 1), 1.82 - 1.60 (m, 4H), 1.18 (td, J = 6.7, 3.7 Hz, 2H), 1.02 - 0.92 (m, 1H), 0.89 (app d, J

= 6.5 Hz, 6H). HRMS (ESI+, m/z): [CosHiN:07S + H'l gt AXEA] 1 515.2785 %

_Il\l'

521 515.2790.

HsC

HsC *HCOOH

(48,5a8,8S,8aR)-4-0] 2Bl -N-( (1R, 8R,9R, 10R, 11S, 12R,E)-10, 11, 12-E 8] 8] =2 A]-4- (3] = E A ¥ & )-13-L A}-
2-E|opH A 2 2[7.3. 1] 58] ¥l 2-5-91-8- ) SE} 5] = 2 -2H-S A 5] 3 [2,3-c | 9] E-8-F} 2 B olu = F 2o E ¢
(FSA1608025B, ¢ XEAA oA a4, Squx 4S): FSAI608025BE  (1R,8R,9R,10S,11S,12R,E)-8-(((R)-
tert-F-9 &7 d)o}u| ) -4- (3| EFA| W E )-13-FAI-2-E| oM A F 2 [7.3. 1] E&] d| 2-5-41-10,11,12-E& ¥ Eg]
Wl zo] o] B ZHE] FSAL6060337 §AFSH WAl o = A123kgIth.  H NWR (400 MHz, CDOD) & 8.29 (s, 1H), 5.47

(dd, J = 15.7, 3.4 Hz, 1H), 5.39 - 5.26 (m, 1H), 5.22 (d, J = 5.7 Hz, 1H), 4.41 - 4.24 (m, 3H), 4.21
(d, J =11.2 Hz, 1H), 4.12 - 3.87 (m, 3H), 3.85 - 3.69 (m, 3H), 3.59 (dd, J = 11.3, 7.3 Hz, 1H), 3.50
- 3.35 (m, 2H), 2.89 (t, J = 11.8 Hz, 1H), 2.67 (d, J = 14.6 Hz, 3H), 2.39 - 2.24 (m, 2H), 2.00 (d, J
13.5 Hz, 1H), 1.86 - 1.57 (m, 4H), 1.19 (td, J = 6.9, 3.7 Hz, 2H), 1.01 - 0.92 (m, 1H), 0.89 (app d,

J=6.5Hz, 6H). HRMS (ESI+, m/z): [CosiNo0rS + H1'oll th&t 714k 515.2785 A=A 515.2792.
FSA1608025A4 2 FSA1608025B2 7Hzt ¢+l RE =X
2 FEA gkgkth.  8u, FSA1608025A4 2
U= -4 290 R-PAITAE 2t

AA o) FAA A AxzFATE. 4 S| =EAWE 719 A4
FSA16080258B & stz C-4 H-¢ldd S-JATHE 2, o2 5

i
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1. HCI, 1 %4}, MeOH, 23 °C

S X
D
: HO~/72
S X HO
Ho Q
HO 1o HN<g#BY  aTu, DIPEA, DM, 23 °C
1l
o 3. HCI, MeOH, 23 °C MG &
Hy C> -HCOOH

(48,528, 8S,8aR)-4-°] 2 5-E-N-((1R, 3S,8R,9R, 10R, 11S,12R,2)-10, 11, 12- E&] 3| = ZA| -3~ (T | D -1-L v & )~
13-5AF-2-E oW A F 2 [7.3. 1] E2] Hl 2-5-<1-8-%) S E}S| R 205 A9 1 [2, 3] 9] E-8-7p2 o= 22
Ho]E 9 (FSA1606086): (R)-2-HlE-N-((1R,3S,8R,9R,10R,11S,12R,7)-10,11,12-E ]3| == A]-3-(F =] -
-9 E)-13-§A}-2-E|oH A E 2 [7.3. 1] EFH A-5-A-8-U) T2 ¢-2-& o= (2.0 mg, 1 FF, 4.5 n
mol)E MeOH (300 uL) <ol &6HA1 731, 1,4-YZAF Z 4N HCL (75.0 pL)S 23ColA H7lstict. we&Es
23TColA 2A12F B¢ fA8kaL, WF ol FFHAA = (IR,3S,8R,9R, 10R, 115, 12R, 2)-8-0} 1] -3 (¥ S -1~
A g )-13-3A}-2-E O}H]/\]%EW.S. 11Eg g 2-5-¢1-10,11,12-E8] & U3 =2 Z 2 o] =d FE53519t}.

23ColA DMF (60 uL) % (45,5aS,8aR)-7-(tert-—F-EA|7I2HH)-4-0| AHE eS| =2 -20-2 A4 9] = [2, 3-¢c] 9]
Z-8-7t2 844 (2.0 mg, 1.3 2, 6.0 pmol) 2 HATU (2.3 mg, 1.3 2=, 6.0 pmol)e] &< DIPEA (2.7
mg, 3.7 ulL, 4.5 @ 21 amol)E Hr}sg). HHS-ES 158 B mwkela, A
(1R, 3S,8R,9R, 10R, 11S,12R,Z)-8-0}m] 1--3- (] S I -1-L W & )- 13- A}-2-E] o} B A| 2 2 [7.3. 1] E & ol =-5-<l -
10,11,12-E8] 2 Y=z =2do|= (2.0 mg, 1 &, 4.5 umol)o] FH7FeAct. wWHEES 23TolA 1641%F
For wuklT, DNFE ol=2F 2ER 3ol AAsE, = ZFES CHCly (1 mL) Fol &A1, 0 (1
m) 2 AFs. 4 T ﬂﬁiiﬂﬂﬂ (1 mL)o® FZ3Ha, 38 F7155 NUEF oA 1dxA7]
i, AF stel AR, 2 IFES 23TCoA MeOH 5 HCl (IN) ol &A1 Zick. ¥

] s
ettt WSES 1F st wFAI71a, AAE HPLC (302 ZA 0.1% HCOOHE &gt
MeCN)oll <]zl “gAlste] FSA1606086S 53F3itt. HONMR (400 MHz, CDsOD) & 8.34 (app d, J = 8.6 Hz,

1H), 5.84 (d, J = 6.0 Hz, 1H), 5.77 - 5.57 (m, 2H), 4.43 - 4.31 (m, 3H), 4.27 (d, J = 10.9 Hz, 1H),
4.13 (dd, J = 10.1, 5.9 Hz, 1H), 4.01 (dt, J = 11.7, 3.6 Hz, 1H), 3.88 - 3.75 (m, 5H), 3.73 - 3.65 (m,
1H), 3.61 (dd, J = 11.3, 7.3 Hz, 1H), 3.48 (dd, J = 10.1, 3.3 Hz, 1H), 3.41 - 3.33 (m, 2H), 3.27 -
3.19 (m, 01), 3.17 - 3.08 (m, 1H), 2.94 (q, J = 13.4 Hz, 2H), 2.68 - 2.57 (m, 1H), 2.31 (s, 1H), 2.25
- 2.16 (m, 2H), 2.15 - 2.04 (m, 3H), 2.01 (d, J = 13.3 Hz, 1H), 1.83 - 1.60 (m, 4H), 1.19 (td, J =

6.9, 3.9 Hz, 2H), 1.06 - 0.92 (m, 1H), 0.90 (app d, J = 6.6 Hz, 6H). HRMS (ESI+, m/z): [CmH@N3065+H]+

o &t AR 568.3415 A=X]: 568.3415.

2

N

..||\

S AN

*HCOOH

(48,528, 85, 8aR)-4-0] A&l -N-( (1R, 3S,8R,9R, 10R, 118, 12R,Z)-10,11,12- E&] S| EHA| -3~ (R 2 Z g =H & )-
13- AF-2-El oAl Z 2 [7.3. 1] Eg] v 2=2-5-41-8-Y ) SEFS| = 2 -2H-5 A1 9] 1= [ 2, 3-c | 9] E-8-7h 2 H ~olm| = ¥ 2
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wo]E <4 (FSA1607019): FSA16070195 (R)-2-W ¥ -N-((1R,3S,8R,9R, 10R, 11S,12R,Z)-10,11,12-E & 3| =FA] -3~
(REZgxve)-13-A-2-E]o}B| A ZF 2 [7.3. 1] Eg] Ul A-5-d-8-A ) L2 F-2-<oln|t ZLEro]E Jogr

E] FSA1606086% rAFsE W2l o= A z3l8iH). I NMR (400 MHz, CDsOD) & 8.42 (s, 2H), 5.71 (d, J = 6.0

pud

Hz, 1), 5.71 - 5.56 (m, 2H), 4.39 - 4.25 (m, 4H), 4.05 (dd, J = 10.2, 6.0 Hz, 1H), 4.00 (dt, J =
12.1, 3.8 Hz, 1H), 3.85 - 3.77 (m, 2H), 3.74 (t, J = 4.7 Hz, 4H), 3.57 (dd, J = 11.2, 7.3 Hz, 1H),
3.45 (dd, J = 10.2, 3.3 Hz, 1H), 3.11 (dtt, J = 11.2, 7.0, 3.5 Hz, 1H), 2.97 (dd, J = 12.9, 6.9 Hz,
1H), 2.92 - 2.80 (m, 3H), 2.75 (dt, J = 9.8, 4.5 Hz, 2H), 2.64 (dt, J = 12.5, 4.7 Hz, 3H), 2.38 - 2.23
(m, 2H), 2.08 (dd, J = 13.1, 3.1 Hz, 1H), 2.00 (d, J = 13.6 Hz, 1H), 1.82 - 1.60 (m, 5H), 1.19 (td, J

= 6.8, 3.9 Hz, 2H), 1.01 - 0.91 (m, 1H), 0.89 (d, J = 0.9 Hz, 6H). HRMS (ESI+, m/z): [CwHwNﬂhS+H]nﬂ

gk AlAER]: 584.3364 A S5X]: 584.3364.

(0]
S
S ~
HO 0
HO

HC  +HCOOH

(4S,5a8$,8S,8aR)-4-0] 2 H-El-N-((1R, 3R, 8R,9R, 10R, 11S,12R,Z)-10,11, 12-E g 3| EEZA]-3-(RE2Z g =1 & )-

13- A-2-EJolR| A S 2[7.3. 1] EF o] 2-5-41-8-Y ) SE}S| E 2 2H-5 M T = [2,3-c]F E-8-F2 E~olu| = 22
Ho]E 91 (FSA1607020): FSA1607020< (S)-2-w ¥ -N-((1R,3S,8R,9R, 10R,11S,12R,Z)-10,11,12-E&] 3| =FA] -3~
(RE2ZY =g )-13-5A-2-EHoMM| A &2 [7.3. 1] Eg| U 2-5-d-8-F) T2 H-2-5FolH| = L EHo]E JozXH
] FSA16060863} G-A}aF WhAl o= A|%349t.  H MR (400 MHz, CDOD) & 8.53 (s, 1H), 5.68 (d, J = 8.8

Hz, 2H), 5.49 (d, J = 5.8 Hz, 1H), 4.35 - 4.19 (m, 3H), 4.09 - 4.00 (m, 2H), 3.96 (d, J = 11.8 Hz,
1), 3.86 - 3.73 (m, 2H), 3.69 (t, J = 4.7 Hz, 4H), 3.52 (s, 1H), 3.41 (¢, J = 9.0 Hz, 2H), 3.11 -
3.01 (m, 1H), 2.75 - 2.59 (m, 2H), 2.57 - 2.43 (m, 2H), 2.31 (d, J = 13.6 Hz, 1H), 2.21 (t, J = 10.7
Hz, 1H), 2.06 (d, J = 13.3 Hz, 1H), 1.98 (d, J = 12.6 Hz, 1H), 1.78 - 1.60 (m, 4H), 1.16 (p, J = 6.6

Hz, 2H), 0.89 (d, J = 6.5 Hz, 7H). HRMS (ESI+, m/z): [CwH@NﬁhS+H]+ﬂ] sk AAEA]: 584.3364 HASA]:

584.3364

HaC
HsC

(4S,5a8$,8S,8aR)-4-0] 2 F-El-N-( (1R, 4S,8R,9R, 10R, 11S,12R,7)-10,11, 12-E 3| EEZ A 4-(RE2Z g =W E ) -

13- A-2-EJolu| A S 2[7.3. 1] EF t| 2-5-421-8-Y ) SE}S| E 2 2H-5 M T = [2,3-c] T E-8-FI2 EH2~olu| = 22

He]E ¢ (FSA1608036): FSA1608036< (R)-2-wl®&-N-((1IR,4S,8R,9R, 10R, 11S,12R,Z)-10,11,12-E &3] =5 A] -4~
(RE2ZY=dg)-13-5A-2-EHoMM| A& 2[7.3. 1] Eg| U 2=-5-d-8-F) T2 H-2-&FolH| = L EHo]E JozXH

E] FSA16060863 fAFgH Walo=® A zsl8it. IR (400 MHz, CDsOD) & 8.36 (s, 2H), 5.71 (td, J =

11.3, 5.2 Hz, 1), 5.42 (d, J = 5.9 Hz, 2H), 5.38 (t, J = 10.8 Hz, 1H), 4.33 (s, 4H), 4.03 (dd, J =
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10.2, 5.9 Hz, 1H), 4.02 - 3.97 (m, 1H), 3.86 - 3.75 (m, 2H), 3.75 - 3.65 (m, 4H), 3.58 (dd, J = 11.2,
7.3 Hz, 1H), 3.41 (dd, J = 10.1, 3.3 Hz, 1H), 3.36 (d, J = 8.7 Hz, 1H), 3.21 (dd, J = 14.1, 4.0 Hz,
1), 2.96 - 2.81 (m, 1H), 2.68 - 2.25 (m, 9H), 2.17 - 2.09 (m, 1H), 2.03 - 1.96 (m, 1H), 1.85 - 1.56
(m, 4H), 1.19 (td, J = 6.8, 3.7 Hz, 2H), 1.00 - 0.91 (m, 1H), 0.90 (app d, J = 6.5 Hz, 6H). HRMS

(EST+, m/z): [CooHyoN507S + H]+°ﬂ gk AAER]: 584.3364 A S| 584.3390

S X

*HCOOH

(45,528, 85, 8aR)-4-0] A~ FEl-N-((1R, 4S, 8R,9R, 10R, 11S, 12R,7Z)-10,11,12-E g 3| =2 A -4- (7] S| J-1-d v & )-
13-5AF-2-E oW A F 2 [7.3. 1] E 2] Hl 2-5-<1-8-%) KB} 8] R 205 A9 1 [2, 3-c] 9] E-8-7p 2 o= 22
Ho]E ¢ (FSA1608037): FSA16080372 ((R)-2-wE¥-N-((1R,4S,8R,9R,10R,11S,12R,Z)-10,11,12-E & 3| =FA-
4-(F 2 9-1-L W E)-13-FA-2-E|olu| A F 2 [7.3. 1] Ed| d| 2-5-41-8-Q) T2 g-2-& ¥l = L EHo|E ¢
o 2 RE] FSAI6060867 AFS WAoo = Azt H NMR (400 MHz, CDOD) & 8.15 (s, 2H), 5.90 (td, J

11.6, 5.0 Hz, 1H), 5.44 (d, J = 5.9 Hz, 1), 5.39 (t, J = 10.9 Hz, 1H), 4.45 (d, J = 8.8 Hz, 1H),
4.41 - 4.31 (m, 20), 4.25 (d, J = 11.0 Hz, 1), 4.04 (dd, J = 10.2, 5.9 Hz, 1), 3.96 (dt, J = 12.2,
3.8 Hz, 1), 3.84 (d, J = 3.3 Hz, 1), 3.75 (td, J = 10.8, 4.0 Hz, 1), 3.63 (dd, J = 11.1, 7.3 Hz,
1H), 3.48 (d, J = 10.8 Hz, 6H), 3.38 (dd, J = 10.2, 3.1 Hz, 1H), 3.21 (dd, J = 12.6, 4.2 Hz, 1H), 3.15
- 3.04 (m, 20), 2.96 (t, J = 13.8 Hz, 1H), 2.61 (td, J = 12.7, 3.6 Hz, 1), 2.47 (dd, J = 13.9, 11.8
Hz, 1H), 2.39 - 2.19 (m, 2H), 2.06 (s, 4H), 2.00 (d, J = 13.2 Hz, 1), 1.79 - 1.56 (m, 4H), 1.18 (h, J
= 7.0 Hz, 2H), 1.05 - 0.92 (m, 1H), 0.89 (app dd, J = 6.5, 1.4 Hz, 6H). HRMS (ESI+, m/z): [CagHiN306S

+ o Tl AR 568.3415 A

B\

] 568.3418.

HsC

HaC

*HCOOH

(4S,5a8,8S,8aR)-4-0] 2~ F-E-N-( (IR, 8R,9R, 10R, 11S,12R,E)-10,11,12-E & 3| EEZA]-4- (R 2Z 7 =W & )-13-Z A}
—2-E]oH| A1 E 2 [7.3. 1] EF ¥ ~-5-¢1-8-2 ) L E}S| E 2 2H-& M| T = [2,3-¢c] T E-8-Ft2 B »~oln= T EHo|E
| (FSA1608056, kel T g Al E A, aE A Ba): FSA1608056-2 (R)-2-w € -N-
((1R,8R,9R,10R,11S,12R,E)-10,11,12-E &) 3] =& A -4- (R E2Z & - W g )-13-2A}-2-E|] ol A F 2 [7.3. 1] EF b

2a-5-0l-g-9l) T2 p-o-&Wolu = EEHo]E oo @RE] FSAI6060867 fAHE Ao = Azstelth.  H MR
(400 MHz, CDsOD) & 8.30 (s, 2H), 5.64 (td, J = 12.3, 3.2 Hz, 1H), 5.22 (d, J = 5.7 Hz, 1H), 5.12 (dd,

J =14.8, 10.2 Hz, 1H), 4.43 - 4.26 (m, 4H), 4.01 (dd, J = 10.3, 5.8 Hz, 1H), 3.98 - 3.93 (m, 1H),
3.83 (d, J = 3.3 Hz, 1H), 3.80 - 3.69 (m, 6H), 3.60 (dd, J = 11.2, 7.4 Hz, 1H), 3.36 (dd, J = 10.2,
2.7 Hz, 1), 3.21 (dd, J = 14.5, 2.7 Hz, 1H), 2.92 (t, J = 11.8 Hz, 1H), 2.83 - 2.66 (m, 4H), 2.63 (d,
J =7.3Hz, 21), 2.55 - 2.44 (m, 1H), 2.44 - 2.25 (m, 4H), 2.05 - 1.95 (m, 1H), 1.82 - 1.58 (m, 4H),
1.18 (td, J = 6.8, 3.9 Hz, 2H), 1.00 - 0.92 (m, 1H), 0.89 (app d, J = 6.4, Hz, 6H). HRMS (ESI+, m/z):
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[CooHligNs0;S + H1'oll th&F AIAF=]: 584.3364 21Z=32]: 584.3364.

*HCOOH

(48,528, 85, 8aR)-4-0] A~ F-E-N-((1R, 8R,9R, 10R, 118, 12R ,E)-10, 11, 12-E & 8| EZ A -4- (R 2 Z 7] ;= 0 & )-13-2A}
-2-E]oH| A1 E 2 [7.3. 1] E& ¥ ~-5-¢1-8-2 ) L E}S| E 2 2H-S M| T = [2,3-¢c] T E-8-Ft2 B »~oln= T EHo|E
| (FSA1608057, kel Aol A A, e = o) FSA1608057-% (R)-2-w € -N-
((1R,8R,9R, 10R,11S,12R,E)-10,11,12-E &) 3] EE A -4-(RE2Z & - W g )-13-2A}-2-E|] ol A| E 2 [7.3. 1] EF b

2a-5-9l-g-9l) T2 p-o-&Wolu = EEHo|E oo RE] FSAI6060867 AHE Ao = Azstelth.  H MR
(400 MHz, CD:0D) & 8.36 (s, 2H), 5.60 - 5.33 (m, 2H), 5.22 (d, J = 5.7 Hz, 1), 4.31 (s, 3H), 4.21

(d, J =11.2 Hz, 1H), 4.08 - 3.88 (m, 2H), 3.79 (d, J = 11.7 Hz, 2H), 3.68 (s, 4H), 3.62 - 3.52 (m,
1H), 3.52 - 3.37 (m, 2H), 2.94 - 2.76 (m, 2H), 2.75 - 2.19 (m, 9H), 2.02 (s, 1H), 1.86 - 1.55 (m, 4H),

1.19 (s, 2H), 1.00 - 0.91 (m, 1H), 0.90 (d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [CoHiN:0,S + H]'ell that
AAER] : 584.3364 AZX]: 584.3364.

FSA1608056 X FSA1608057& Z+7 @ F-EUA I AAAZA AxzsSY. (4 EEZY=
& X ekekry. 1y, FSA16080254 2 FSA1608025B % &= C-4 F-$jol S-FA5A4
Ui 4 9o R-YATHE 2T,

I Q

I’)‘_
N
s oS Ar-N3, CuSO4+H,0 4
o olazzBNIEH, THPTA :
HO CH, DMF, H,0, 23 °C s x

o]o]A] HCI, ©-44t HO

H;C

HsC *HCOOH

(4S,5a8,8S,8aR)-N-((1R,3S,7R,8R,9R, 10R, 11S, 12R, Z)-3-(1-(4-Z=F 2. 23| )-1H-1,2,3-Eg|o}ZF-4- )-
10,11,12-E 8] 3| =2 A -7-1| & -13-LA}-2-E] o H| A ZF 2 [7.3. 1] E 2] H] 2-5-21-8-Y )-4-0] A B E] &€} 3| = &2 -2l]-
S A9 =[2,3-c] 9 B-8-FtE B o= F2wWo]E 9 (FSAL609037): 23ColA olAmEBAN}EFS 279 &
N (96 uL, HO F 0.1 M 1.5 B%F, 9.6 umol)oll ikl (1D E7]® &4 (0.21 mg, 13 pL, H0 F 0.1
M, 0.2 2%, 1.3 nmol)S FH7bellvh. AdE QNS 23TColA 55 &<t AT, olojA], Er~-3
cEZxzagEeg ol golyl (32 ulL, B0 F 0.1 M, 0.5 &%, 3.2 umol)e] &7]d &AL Felolo] H7}
stk A" £9S DNF (0.13 mL) F tert-5-¥ (4S5,5aS,8aR)-8-(((1R,3S,7R,8R,9R, 10R, 11S,12R,Z)-3-9l
EEA]-7-HE-13-FA}-2-EloPH| A S 2 [7.3. 1] EZ] | 22-5-¢1-8- ) 7} 20} 2 )-4-0] A H-

=
. 7.1 pmoD) o] 271" &l Hrleiltt. AAE RS ETFES 23ToA 1643 &

& US4 T AN HCL (0.2 nL) o] H7FE AAstar, 23TCeA F7t= 2A7F &<t uylat
Qg sl FFHA7)1aL, MeOH (0.5 mL) =2 3]4)star, oxstar (0.2 pM Al#= ZE)
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A€ HPLC (30%o] ZAX 0.1% HCOOHE 3H&3+ HO = 5 - 50% MeCN)ol| o]& A A|8}o] FSA1609037S 53519 t.
H ONMR (400 MHz, CD{OD) & 8.56 (s, 1H). 8.50 (s, 1H), 8.07 - 7.82 (m, 2H), 7.42 - 7.21 (m, 2H), 5.67

(td, J = 11.6, 3.4 Hz, 1H), 5.50 (d, J = 5.9 Hz, 1H), 5.46 (td, J = 10.9, 1.2 Hz, 1H), 4.41 (dd, J =
12.8, 4.1 Hz, 1H), 4.31 (dd, J = 10.9, 3.5 Hz, 1H), 4.29 - 4.14 (m, 3H), 3.99 (dg, J = 9.9, 4.8 Hz,
2H), 3.87 - 3.80 (m, 1H), 3.79 (d, J = 3.5 Hz, 1H), 3.54 (p, J = 13.0 Hz, 1H), 3.47 (dd, J = 9.6, 6.0
Hz, 1H), 3.41 (dd, J = 10.3, 3.4 Hz, 1H), 3.19 (ddd, J = 10.7, 6.9, 3.6 Hz, 1H), 2.73 (t, J = 11.4 Hz,
1), 2.63 - 2.55 (m, 1H), 2.31 - 2.18 (m, 1H), 1.99 (d, J = 13.4 Hz, 1H), 1.84 - 1.59 (m, 4H), 1.19

19,

(h, J =6.9Hz, 21), 1.07 (d, J = 6.8 Hz, 3H), 0.99 - 0.92 (m, 1H), 0.90 (d, J = 6.5 Hz, 6H). F NMR

(376 MHz, MeOD) & -114.69. HRMS (ESI+, m/z): [CollFN-0S+ H1'ol wlah A2X]: 660.3226 22X
660.3221.

HiC

(4S,5aS,8S,8aR)-N-( (1R, 3S,7R,8R,9R, 10R, 11S,12R,Z)-3-(1-(2,4-T) ZF 2. 23 d)-11-1,2,3-Eg] o} F=-4-% )-
10,11, 12-E 8] 3] =2 A]-7-H| &l - 13- 2 A}-2-E] o} H| A| Z 2 [ 7.3, 1| E g ¥ 22-5-41-8-9 )-4-0] A K- & S} 8] = 2 -2H-
LA =[2,3-c] 9 B-8-FtEH 2olu = ZEWo]E 9 FSAI609052 (FEAA I AAL] 4:1 EFE): HAHE
FSA1609052E tert-%-&l (4S,5aS,8aR)-8-(((IR,3S,7R,8R,9R, 10R, 11S,12R,Z)-3-°l €] 2-10,11, 12-E 2] 8| == A] -
7-HE-13-2A-2-E]o}u[ A S 2 [7.3. 1] EF ¥ 2-5-41-8-YU ) 7t 20} R Y ) —4-o] 2 F-E S EFS| = 2 -7TH-S M| 9] = [ 2,3~
] BZ-7T-7tE R A E @ 1-0}XE-2 4-T]ZF o ZullA © 2 BE] FSA16090373 SAFeE Wbl o=z A z231giTt.
'H MR (400 MHz, CDLOD) & 8.52 (s, 1H), 8.41 (d, J = 2.2 Hz, 0.8 H), 8.31 (d, J = 2.2 Hz, 0.2H), 7.89

(tt, J = 8.8, 6.0 Hz, 1H), 7.36 (ddt, J = 11.8, 8.7, 3.0 Hz, 1H), 7.24 (dddd, J = 9.1, 7.8, 2.8, 1.5
Hz, 1H), 5.74 - 5.60 (m, 1.2H), 5.53 (d, J = 6.0 Hz, 0.8H), 5.47 (td, J = 11.1, 2.0 Hz, 1H), 4.87 -
4.79 (m, 0.2H), 4.43 (dd, J = 12.8, 4.1 Hz, 0.8H), 4.35 - 4.16 (m, 4H), 4.11 (dd, J = 10.3, 5.8 Hz,
0.2H), 4.05 - 3.92 (m, 1.8H), 3.87 - 3.75 (m, 2H), 3.54 (q, J = 12.6 Hz, 1H), 3.52 - 3.42 (m, 2H),
3.41 (dd, J = 10.3, 3.4 Hz, 1H), 3.18 (ddd, J = 10.8, 7.1, 3.7 Hz, 1H), 2.74 (t, J = 11.4 Hz, 1H),
2.65 (d, J = 13.3 Hz, 0.2H), 2.63 - 2.54 (m, 0.8H), 2.31 - 2.10 (m, 1H), 1.99 (d, J = 13.3 Hz, 1H),
1.87 - 1.54 (m, 4H), 1.19 (td, J = 6.8, 4.0 Hz, 2H), 1.06 (d, J = 7.3 Hz, 3H), 1.00 - 0.92 (m, 1H),

0.89 (app d, J = 6.6 Hz, 6H). F NMR (376 MHz, MeOD, #= H-3]¥]= Ao Mz} Buolzo|d A= e}
W) 65 +-108.97 (d, J = 7.6 Hz), -109.13 (d, J = 7.7 Hz), -120.58 (d, J = 7.7 Hz), #-120.91 (d, J =

8.2 Hz). HRMS (ESI+, m/z): [CoHisFoNOsS+ H] ol thah A2k 678.3131 AZx]: 678.3134.
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S X

(4S,5a8S,85,8aR)-4-0] 2 F-El-N-( (1R, 3S, 7R, 8R,9R, 10R, 11S,12R,7)-10, 11, 12-E 2] 3] == ] -7-1| &) -3-(1-
(2,4,5-E2| 7029 d)-1H-1,2,3-Eg] 0} E-4-9)-13-SA}-2-E] o} A F 2 [7.3. 1] E&] 1| 2-5-21-8-Y ) S E} 3]
2202 A =[2,3-c] Y Z-8-7t 2B 2olu|= F2wH|o]E ¢ (FSA1609051; F-EJA o) AA e 4:1 E3E):
A& FSA16090518 tert—F8 (4S,5aS,8aR)-8-(((1R,3S,7R,8R,9R, 10R, 115, 12R,Z)-3-° E] d-10, 11, 12-E 2] 3]
EEA-7-W 13- A-2-E| P A Z 2 [7.3. 1] E ] ¥] 2-5-<1-8- ) 721} Y ) -4-0] A K- E S E}E] = 2 -TH-S A
Hx[2,3-c]HE-7-7I2EHH o E 2 1-0}A=-2,4,5-ESF2MA 0 2 ¥ FSA16090373F F-AFSE Wajo =z
Az, 0 MR (400 Mz, CDOD) & 8.52 (s, 1H), 8.45 (d, J = 2.3 Hz, 0.8H), 8.35 (d, J = 2.3 Hz,

0.8H), 8.01 - 7.88 (m, 1H), 7.67 - 7.52 (m, 1H), 5.74 - 5.62 (m, 1.2H), 5.52 (d. J = 6.0 Hz, 0.8H),
5.51 - 5.40 (m, 1H), 4.87 - 4.78 (m, 0.2H), 4.42 (dd, J = 12.9, 4.1 Hz, 0.8H), 4.34 - 4.20 (n, 3H),
4.16 (d, J = 8.5 Hz, 1H), 4.11 (dd, J = 10.2, 5.9 Hz, 0.2H), 4.05 - 3.93 (m, 1.8H), 3.86 - 3.75 (m,
9H), 3.55 (q. ] = 12.6 Hz, 1H). 3.50 - 3.37 (m, 2H), 3.22 - 3.06 (m, 1), 2.71 (t. J = 11.3 Hz, 1H),
2.67 - 2.62 (m, 0.2H), 2.62 - 2.50 (m, 0.8H), 2.32 - 2.14 (m, 1H), 1.99 (d, J = 12.9 Hz, 1H), 1.83 -
1.60 (m, 4H), 1.19 (dt, J = 11.4, 7.1 Hz, 2H), 1.06 (d, J = 7.4 Hz, 3H), 0.91 (app d, J = 6.6 Hz, 6H).
“F NIR (376 MHz, MeOD, = HaHi 7o) =at RRAAo|gdxS Jebd) § -125.58 (dd, J = 14.3,
4.4 Hz), #-125.92 (dd, J = 14.5, 4.2 Hz), +-133.51 (dd, J = 21.1, 4.4 Hz), -133.64 (dd, J = 21.2, 4.3
Hz), #-141.90 (d, J = 20.9 Hz), -141.96 (dd, J = 21.4, 14.6 Hz). HRMS (ESI+, m/2): [CosHuFsNsOsS+ H1 ol

)& AAER] 0 696.3037 A=X]: 696.3047

H3C

HaC

(4S,5aS,8S,8aR)-N-((1R, 3S, 7R, 8R, 9R, 10R, 11S,12R, 2)-3-(1-(3-F 2 & ¥ d)-1H-1,2, 3-E2| o} £-4-< )~

10,11, 12-E 8] 8] =5 A -7-w| - 13- A}-2-E] o} H| A | F 2 [7.3. 1] E 2]t 2-5-¢1-8-< ) -4-0] A B & % E} 3| = =211~
SAAw[2,3-c]FE-8-7tE2H0lnE xaHo]E ¢ (FSA1609015; old&Ael 7:2:1 EFE): MAEE
FSA1609015% tert—¥ (4S,5aS,8aR)-8-(((IR,3S,7R,8R,9R, 10R, 118, 12R,2)-3-°] ] d-10,11, 12-E 2] 3| = Z A] -
7-W e -13-SA-2-F|opH| A 2 2 [7.3. 1] E&] o] 22-5-dl-8- %) 7h 2 Hp e A ) -4- 0] A F- ' S e8] = 2 -TH-S Al 9] = [ 2, 3-
1M E-7-72 BTl E B l-ojXE-3-ZR w02 E FSA6000377 fAFE WAow Azsdct. H
NMR (400 MHz, CD:OD) & 8.64 (s, 0.7H), 8.58 (s, 0.2H), 8.53 (s, 0.1H), 8.51 (s, 1), 7.99 (t, J = 2.1

Hz, 0.7H), 7.97 (¢, J = 2.0 Hz, 0.1H), 7.95 (t, J = 2.0 Hz, 0.2H), 7.86 (ddd, J = 8.2, 2.2, 1.1 Hz,
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0.7H), 7.84 - 7.81 (m, 0.3H), 7.58 (td, J = 8.1, 3.0 Hz, 1H), 7.51 (ddd, J = 8.1, 2.1, 1.1 Hz, 1H),
5.89 - 5.61 (m, 1H), 5.59 - 5.38 (m, 2H), 4.85- 4.77 (m, 0.2H), 4.41 (dd, J = 12.9, 4.1 Hz, 0.7H),
4.35 - 3.91 (m, 6.1H), 3.87 - 3.75 (m, 1.8H), 3.65 (t, J = 9.1 Hz, 0.2H), 3.52 (q, J = 13.3 Hz, 0.7H),
3.49 - 3.35 (m, 2.3H), 3.19 (ddd, J = 10.8, 6.9, 3.6 Hz, 1H), 2.95 - 2.85 (m, 0.2H), 2.71 (t, J = 11.2
Hz, 1H), 2.67 - 2.55 (m, 0.8H), 2.49 - 2.38 (m, 0.2H) 2.35 - 2.15 (m, 1H), 1.98 (d, J = 14.1 Hz, 1H),
1.84 - 1.59 (m, 4H), 1.25 - 1.12 (m, 2H), 1.13 (d, J = 6.5 Hz, 0.6H), 1.07 (d, J = 6.8 Hz, 2.1H), 1.05

(d, J = 6.8 Hz, 0.2H), 0.99 - 0.83 (m, 7H). HRMS (ESI+, m/z): [CaiCINGOsS+ H]'ol g A2k
676.2930 A 676.2936

(4S,5aS,8S,8aR)-N-((1R,3S,8R,9R, 10R, 11S,12R, 2)-3-(1-(4-ZF Q2 2 ¥ d)-1H-1,2,3-Eg o} £-4-Y )-

10,11,12-E &) 8] =2 A]-13-LA}-2-E] o} H| A 2 2 [7.3. 1] E&] ¥ A-5-2l-8-Y )-4-0] AR €& L E} 3| = 2 202 A 1]
[2,3-cl¥]E-8-7l2 8 »olu=  FEuWolE 9 (FSAI608021; HF-EJAoHAA S 4:1 EFE): HAHE
FSA1608021% tert-%-g (4S,5aS,8S,8aR)-8-(((1R,3S,8R,9R, 10R, 11S,12R,Z)-3-l E] 2-10,11,12-E & 5| == A -
13- AR-2-E oW Al 2 R [7.3. 1] E2] ] 22-5-4l1-8- ) 7F 2 b ) ~4-0] - H S B3| B2 ~TH-5 A1 9 1 [2, 3~ ] 9] &~
7-7t2E A o]E W |-olx|E-4-Z= o a0 ZHE] FSAI6090377 GAME wrAlo® A ZEc. H NR
(400 MHz, CDsOD) & 8.56 (s, 1H), 8.45 (s, 1H), 7.90 (tdd, J = 9.1, 4.6, 2.2 Hz, 2H), 7.34 (ddd, J =

10.0, 8.2, 3.1 Hz, 2H), 5.87 - 5.72 (m, 2H), 5.70 (d, J = 5.8 Hz, 0.2H), 5.50 (d, J = 6.0 Hz, 0.8H),
4.50 - 4.23 (m, 5H), 4.12 (dd, J = 10.3, 5.9 Hz, 0.2H), 4.08 - 3.93 (m, 1.8H), 3.90 - 3.74 (m, 2H),
3.63 - 3.51 (m, 2H), 3.44 (dd, J = 10.3, 3.4 Hz, 1H), 2.93 - 2.71 (m, 2H), 2.64 (d, J = 14.0 Hz,
0.2H), 2.57 (dd, J = 13.6, 3.9 Hz, 0.2H), 2.38 - 2.24 (m, 1H), 2.14 (d, J = 12.8 Hz, 1H), 2.01 (d, J =
18.4 Hz, 1H), 1.87 - 1.57 (m, 4H), 1.19 (tt, J = 10.6, 5.1 Hz, 2H), 1.03 - 0.92 (m, 1H), 0.92 - 0.85

(m, 6H). F NWR (376 MHz, MeOD, *= Ea|si= 790 Hap 2Rodxo|ddxs vehd) § +114.55,

~114.66. HRMS (ESI+, m/z): [CooHuFN:OsS+ HI ol ThEF 7141211 646.3069 22 : 646.3070.

(4S,5a$,8S,8aR)-4-0] 22 F-E1-N-((1R, 3S,8R, 9R, 10R, 11S,12R,Z)-10, 11, 12-E &] 8] =& A -3-(1-F 4-1H-1,2,3-E
golE-4-U)-13-ZA-2-EJoP[ A ZF 2 [7.3. 1] E& H| 22-5-%1-8-Y ) S E}S| =2 -2H-S M 9] = [2,3-c ] H] B-8-71 2 &
zotuj= xEwo]E 8 (FSA1607075):  AAE FSAL607075%  tert-FE  (4S,5aS,8S,8aR)-8-
(((1R,3S,8R,9R,10R, 11S,12R,Z)-3-<1 E] d-10, 11, 12-E ] 3| == A -13-SA}-2-E| oPH| A 2 [7.3. 1] EF] T 22-5-<1
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-8-) 7k 2t ) -4-0] 2 HH S B E 2 -TH-SA| 9] = [2,3-c] I E-7-7 25 Aol E gl o mulAl o 2R
FSA1609037} AHSE B4 o Azskgich. H NIR (400 MHz, CD,0D) & 8.59 (s, 1H), 8.47 (s, 1H), 7.8

(dd, J = 7.4, 1.0 Hz, 2H), 7.59 (dd, J = 8.7, 7.0 Hz, 2H), 7.54 - 7.46 (m, 1H), 5.76 (d, J = 10.2 Hz,
2H), 5.50 (d, J =6.0 Hz, 1H), 4.43 (dd, J = 12.8, 4.1 Hz, 1H), 4.39 - 4.28 (m, 3H), 4.24 (d, J =

Hz, 1), 4.05 - 3.95 (m, 2H), 3.87 - 3.79 (m, 2H), 3.62 - 3.49 (m, 2H), 3.44 (d, J = 10.3 Hz, 1H),
2.87 - 2.75 (m, 2H), 2.58 (dd, J = 13.3, 3.4 Hz, 1H), 2.39 - 2.23 (m, 1H), 2.14 (d, J = 13.0 Hz, 1H),
2.01 (d, J = 13.3 Hz, 1H), 1.85 - 1.60 (m, 4H), 1.19 (td, J = 6.7, 3.7 Hz, 2H), 1.01 - 0.92 (m, 1H),

0.90 (d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [CsHisNsOsSt 1ol oha AlAkA]: 628.3163 A 5] 628.3103.

HC *HCOOH

(4S,5a$,8S,8aR)-4-] 2" -N-((1R, 35, 8R,9R, 10R, 115, 12R,2)-10, 11, 12- E 2] 8] =5 A]-3-(1H-1,2, 3-E&] o} &~

A=) -13-5AE-2-El oA F 2 [7.3. 1] B2 Bl 2-5-91-8-9) S B} 8] B2 -2l-5 A 9] 1 [2, 3-c | 9] E-8-7F B2 5 opu] =
FarolE = (FSA1607090) : A= FSA1607090< tert-+4 (4S,5a8,8S,8aR)-8-
(((IR,3S,8R,9R, 10R, 118, 12R,7)-3-°1 E] d-10, 11, 12- E &] 8] = F | - 13- A}-2-E] o} H| A| F- 2 [7.3. 1] E&] v ~-5-<]
-8-) FFEH R A )-4-0] 2 F- B S EFS| =R -TH-S A 9] = [2,3-c]| 9] E-7-7F2 5 Yol E 9 Evdddopx =gy

B] FSA1609037% GALeH wralo @ AzakAch.  H MMR (400 MHz, CDsOD) & 8.55 - 8.34 (m, 1H), 7.84 (s,

), 5.73 (d, J = 9.4 Hz, 2H), 5.37 (d, J = 6.1 Hz, 1H), 4.58 (s, 2H), 4.39 (dd, J = 12.9, 4.0 Hz,
2H), 4.32 (t, J =10.5 Hz, 2H), 4.25 (d, J = 9.0 Hz, 1H), 4.01 (dt, J = 11.9, 3.6 Hz, 1H), 3.96 (dd, J
=10.3, 6.1 Hz, 1H), 3.87 - 3.77 (m, 2H), 3.57 - 3.45 (m, 2H), 3.41 (dd, J = 10.3, 3.2 Hz, 1H), 2.85 -
2.72 (m, 1H), 2.50 (dd, J = 13.3, 4.1 Hz, OH), 2.35 - 2.24 (m, 1H), 2.12 (d, J = 13.0 Hz, 1H), 2.00
(d, J = 13.4 Hz, 1H), 1.82 - 1.61 (m, 4H), 1.19 (td, J = 6.7, 3.8 Hz, 2H), 1.00 - 0.91 (m, 1H), 0.90

(d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [CosHuN:OsS + H] o] th&+ 71Xk : 552.2850 A=x]: 5522846

1. AcCl, Py. THF 23 °C HO

2.HCl, 9%+ 23 °C

HsC HsC

((1R,3S,8R,9R, 10R, 11S,12R,Z)-10,11, 12-E 2] 8| == x| -8-((4S, 5aS, 83, 8aR ) —4-0] 2 F-E 2} 5] & & -2H-2- 4| 3] '

[2,3-c]F E-8-F}2E2o0lH| & )-13-FA}-2-F| o} H| A 22 [7.3. 1] EF H| 2-5-<0-3-Y) W[ d ofAH o] E EEHo]E
4 (FSA1607032) : 23CelA THF  (0.05 mL) &  tert-38  (45,5aS,8aR)-4-o] &g -8
(((1R,3S,8R,9R, 10R, 11S,12R,Z)-10,11,12-E #] 3] =2 A| -3 (3] &2 A| | & )-13-LA}-2-E] o} H| A| F 2 [7.3. 1] EF]

O] 2=-5-41-8-) 7} 20t Y ) SEFS| E2-TH-S M| T = [2,3-¢c] I E-7-7t 25 OlE (2.2 mg, 1 Y, 3.6 umo
D g ygld (0.29 upl, 1 I, 3.6 umol) 9 oolAY F2ge]l= (0.25 pL, 1 9%, 3.6 umo)=
A7ralgdvk. WhE EFES 23ToA 3A7F st fFAE L, IF sl FHAA ofds AAES] = £FE
FE39Y. 2 AFES USak S HCL (4N, 1 ol) Tl &siA)7]ar, 23TolA 243F B §-489 .

iz o
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olo
ot

Eis

AF &loll sFA) 7|2, AAE HPLC (30Fo] 2= 0.1% HCOOHE 3H#-3F H,0 = 5 - 40% MeCN)oll €]

o

3 AAste] FSA16070328 F538F3IT). I NR (400 MHz, CDsOD) & 8.53 (s, 1H), 5.78 (d, J = 6.0 Hz,

1), 5.73 - 5.55 (m, 2H), 4.55 (dd, J = 11.6, 6.8 Hz, 1H), 4.39 - 4.19 (m, 4H), 4.03 (dd, J = 10.0,
5.6 Hz, 2H), 3.96 (d, J = 11.8 Hz, 1H), 3.86 - 3.72 (m, 2H), 3.45 (dd, J = 10.2, 3.2 Hz, 1H), 3.39
(dd, J = 10.9, 7.3 Hz, 1H), 3.20 - 3.05 (m, 1H), 2.93 (q, J = 12.5 Hz, 1H), 2.65 (g, J = 10.8 Hz, 2H),
2.20 (d, J =12.9 Hz, 2H), 2.10 - 2.03 (m, 1H), 2.08 (s, 3H), 1.98 (d, J = 13.3 Hz, 1H), 1.83 - 1.56

(m, 4H), 1.17 (q, J = 6.2 Hz, 2H), 0.89 (app d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [Cgﬁh4NA%S+H]+°ﬂ ]

3k AAFA]: 557.2891 A=X]: 557.2908.

1. HCI, T4}, MeOH, 23 °C
S A\
F
s A\
0
HO L -
HO HN\S,tBu
Il
o}

HATU, DIPEA, DMF, 23 °C

3. HCI, MeOH, 23 °C

(4S,5a$,8S,8aR)-N-((1R,4R,8R,9R, 10R, 11R, 125, 13R, 2)-4-EF 0. &~11,12, 13- E & 3] = F A -8~ &l - 14-FA}-2-
Elopr| A2 2[8.3. 11| E2Ht| 22-6-<1-9- 2 )~4- 0] & S BB = 2 -2H-5 A9 = [2,3-c ] 9] & -8-F} 25 2ofw] = &
2vo]E 4 (FSA1609033): 23°CellA MeOH (0.3 mL) & (R)-N-((IR,4R,8R,9R,10R, 11R,12S,13R,Z)~4-&F 2. =~
11,12,13-E 8 8| == A] 8-t & - 14-SA}-2-E] o}H| A F 2 [8.3. 1] H| E &} 6 22-6-91-9- ) -2-w| & 3L &2 3-2-% 7l o} v]
(9 mg, 1 B%, 0.02 mmol)o] &4l HCl (HSA4F 5 4 N, 200 ul)& #H7takgivtk. Whg&S 23CelA 45
O FAE Uy, AF skl HFAA F (IR, 4R,8R,9R, 10R, 11R, 125, 13R,Z2)-9-0}H] le—4-Z - Q 2 -8-v & -
-2 A -2-E]oH| A F 2 [8.3. 1] Egtdl ~-6-¢1-11,12,13-E& & =2 2eo]|= (8 mg, 0.02 mmol)E FA
AZORA F5330H.

23ColA DMF (0.23 mL) % (4S,5aS,8aR)-7-(tert-F-5A|7t2 8 d)-4-0| 2R E S eS| =2 -20-S A ¥ =2, 3-

cl]HE-8-7l 2544 (7.9 mg, 1 B3, 23 pmol) 2 HATU (8.8 mg, 1.0 T, 23 nmol)e] &) DIPEA (7.5
mg, 10 wul, 2.5 9=, 58 umo)E H7ISkAt. AdE HEES 158 S mwstm, 1A
(1R,4R,8R,9R, 10R, 11R, 125, 13R, Z)-9-0}H] \e~4-Z 2 O 2 -8-1| & -14-S-A}-2-E] o H| A Z £ [8. 3. 1] B E 2} o] 2= —6-<
-11,12,13-E8] & 3e2F2eto]l= (8 mg, 1 9, 23 pmol)el H7retgdo. AR E3ES 23TlA
16417t soF wukslitl.  WhSE-S MeOH (0.4 mL) 2 Y24+ F 4N HCI (0.2 mL)o] 7= AAsHY. v
ES 23TColA F712 2417 &9 wksl. g EFES AT st FFA171a, MeOH (0.5 mL)Z 343}
I, o3s (0.2 pM A¥A ZE), AAE HPLC (30 24 0.1% HCOOHS 373+ H,0 5 5 - 50% MeCN)ol

e ; St

ol&l AAste] FSA1609033S G533 t). th(umMm,awm & 8.40 (s, 1H), 5.64 (td, J = 11.1,

3.1 Hz, 1), 5.39 (d, J = 5.6 Hz, 1H), 5.28 (tt, J = 11.3, 2.1 Hz, 1H), 4.60 - 4.39 (m, 1H), 4.39 -
4.26 (m, 3H), 4.04 (dd, J = 10.5, 5.6 Hz, 1H), 3.99 (dt, J = 12.0, 4.0 Hz, 1H), 3.87 - 3.68 (m, 3H),
3.59 (t, J =7.4Hz, 1H), 3.48 (ddd, J = 13.8, 9.8, 3.3 Hz, 1H), 3.33 (d, J = 3.3 Hz, 1H), 3.19 - 3.03
(m, 2H), 2.87 (t, J = 11.5 Hz, 1H), 2.67 (ddd, J = 13.7, 11.1, 4.7 Hz, 1H), 2.49 - 2.31 (m, 1H), 2.29
(d, J =11.1 Hz, 1H), 2.00 (d, J = 13.2 Hz, 1H), 1.86 - 1.59 (m, 4H), 1.19 (td, J = 6.8, 3.4 Hz, 2H),

1.03 (d, J =6.9 Hz, 3H), 0.96 (d, J = 11.9 Hz, 1H), 0.89 (app d, J = 6.6 Hz, 6H). “FNIR (376 MHz,
MeOD) & -150.99. HRMS (ESI+, m/z): [CogHysFNOsS+ H]+°ﬂ gk AlakA]: 531.2899 A=A 531.2904
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H,C  -HCOOH

(4S,5a8S,8S,8aR)-N-((1R,4R,9R, 10R, 11R, 125, 13R,Z)-4-ZF 2 2-11,12, 13- E 2] 3| = FA]-14-SA}-2-E| o} H| A| F 2
[8.3. 11l E&}d] 22-6-21-9- )-4-0] 2 F- S E}S]| = R -2H-F A 9] 1= [2,3-c ] T E-8-7F 2 H ~olu| = LW o]E
(FSA1607022): A& FSA1607022E (R)-N-((IR,4R,9R,10R,11R,12S,13R,Z)-4-ZF ¢ 2 -11,12,13-E 8| 3| ©ZA]-
14-2A}-2-E] o} A 2 2 [8.3. 1] H| Eg}ul| ~-6-1-9-2 )-2-w & T 2 9-2-&Holn| =2 B E]  FSA1609033%  F-A}SH
oz Azt H NMR (400 MHz, CDOD) & 8.47 (s, 1H), 5.72 - 5.59 (m, 1H), 5.59 - 5.49 (m,

1), 5.37 (d, J = 5.8 Hz, 1H), 4.66 - 4.44 (m, 1H), 4.36 - 4.26 (m, 1H), 4.30 (t, J = 9.2 Hz, 1H),
4.21 (d, J = 4.6 Hz, 1H), 4.04 (dd, J = 10.5, 5.7 Hz, 1H), 4.00 - 3.89 (m, 2H), 3.83 (d, J = 2.9 Hz,
1H), 3.78 (ddd, J = 13.6, 10.8, 3.2 Hz, 1H), 3.52 (t, J = 9.4 Hz, 1H), 3.43 (t, J = 11.7 Hz, 1H), 3.35
- 3.32 (m, 1H), 2.97 (br. s, 1H), 2.80 (t, J = 11.7 Hz, 1H), 2.65 (ddd, J = 13.5, 11.2, 5.3 Hz, 1H),
2.70 - 2.40 (m,2H), 2.36 - 2.10 (m, 2H), 1.99 (d, J = 13.3 Hz, 1H), 1.82 - 1.58 (m, 4H), 1.18 (td, J =

6.8, 4.0 Hz, 2H), 0.99 - 0.91 (m, 1H), 0.89 (app d, J = 5.6 Hz, 6H). HRMS (ESI+, m/z): [C%H“FNZO(;S+H]+

\«

o et AR 517.2742 A=X]: 517.2744

4

HO Q CHs

HsC

HC *HCOOH

(4S,5aS,8S,8aR)-N-((1R,3S,7R,8R,9R, 10R, 11S,12R, 2)-3-(ZF 2. 29 €)-10,11, 12- E 8] 3| = ZA]-7-H & -13-2-A}
“2-EJopH A2 R [7.3. 1] E &) ] 22-5-91-8-2 ) ~4-0] - H S EFS] = R 25 A 9] 3 [2, 3-c ] ] E-8-F} 2 m ofm] =

Fevo]lE 9 (FSA1609034): A& FSA1609034Z (R)-N-((1R,3S,7R,8R,9R,10R, 11S,12R,Z)-3-(ZF 2 2w d)-
10,11,12-E 83| =Z A -7-H € -13-2A}-2-E| o} B A| E 2 [7.3. 1] ET] H| 2-5-21-8-Y ) -2-H| &l T2 +-2-L- P ojn| =
ZHE] FSAL6090337 GAME WAoo @ Azakdth.  H NMR (400 MHz, CDOD) & 8.41 (s, 1H), 5.81 (d, J =

5.9 Hz, 1H), 5.55 (td, J = 11.0, 3.5 Hz, 1H), 5.39 (td, J = 11.1, 1.9 Hz, 1H), 4.78 (ddd, J = 47.8,
9.1, 4.7 Hz, 1H), 4.70 (ddd, J = 47.9, 9.3, 6.6 Hz, 1H),4.08 - 3.95 (m, 2H), 3.82 (ddd, J 11.5,
10.1, 3.7 Hz, 1H), 3.76 (d, J = 3.4 Hz, 1H), 3.60 (dd, J = 11.3, 7.5 Hz, 1H), 3.45 (dd, J = 10.3, 3.4
Hz, 1H), 3.16 - 2.94 (m, 3H), 2.89 (t, J = 11.7 Hz, 1H), 2.39 - 2.21 (m, 2H), 2.00 (dt, J = 12.9, 3.2
Hz, 1H), 1.84 - 1.61 (m, 4H), 1.19 (td, J = 6.8, 3.4 Hz, 2H), 1.05 (d, J = 6.9 Hz, 3H), 1.02 - 0.91

(m, 1H), 0.90 (app d, J = 6.6 Hz, 7H). “F NMR (376 MHz, MeOD) & -215.48 (d, J = 6.2 Hz). HRMS

(EST+, m/2): [CoHuFN0sS+ H] ol i@t 7A12bx]: 531.2899 A1Zx]: 531.2894
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(45,528, 8S,8aR)-N-((1R, 3S,8R,9R, 10R, 11S,12R, Z2)-3- (Y] EF L. 2 W€ )-10, 11, 12- E & 3| =F A -13-A}-2-F| o}
HIAZ R (7.3 1] Eg] ] 22-5-201-8-9 )-4-0] 2 H & S E}8] 2 -OH-S A 7] 1= [ 2, 3-c ] 9] E-8-7F 2 H 2=0lm] = E = wfjo]
E 4 (FSA1607044, TG A o]/ d A A 4:1 EYE): B FSAL607044Z (R)-N-
((1R,3S,8R,9R, 10R, 11S,12R,Z)-3- (U ZF 2 21 €l )-10,11, 12-E 8] ]| = EA|-13-2A}-2-E]o}H N S 2 [7.3. 1] E

2] U] 22-5-1 -8~ )-2-1| & L = 9h-2-Z o] = 2 BE] FSA16090333F SAMEF WA o® Alzakelth.  H NMR (400
MHz, CDsOD) & 6.19 (td, J = 56.7, 1.4 Hz, 0.8H 6.07 (td, J = 55.7, 3.6 Hz, 0.2H), 5.86 (d, J = 6.0

Hz, 0.81), 5.72 (tdd, J = 11.4, 5.3, 1.9 Hz, 1.2H), 5.61 (td, J = 10.7, 3.2 Hz, 0.8H), 5.55 (d, J =
5.9 Hz, 0.2H), 4.40 - 4.21 (m, 4H), 4.08 (dd, J = 10.3, 5.8 Hz, 0.2H), 4.03 (dd, J = 10.4, 6.1 Hz,
0.81), 4.02 - 3.95 (m, 1H), 3.82 (d, J = 3.4 Hz, 1H), 3.81 - 3.76 (m, 1H), 3.55 (dd, J = 11.2, 7.3 Hz,
1H), 3.48 (dd, J = 10.3, 3.3 Hz, 0.8H), 3.43 (dd, J = 10.2, 3.4 Hz, 0.2H), 3.24 - 3.01 (m, 2H), 2.84
(t, J =11.7 Hz, 1H), 2.66 (td, J = 12.5, 3.5 Hz, 1H), 2.43 (d, J = 14.4 Hz, 0.2H), 2.34 (d, J = 12.0
Hz, 0.8H), 2.37 - 2.22 (m, 1H), 2.17 - 2.07 (m, 1H), 2.00 (d, J = 13.4 Hz, 1H), 1.84 - 1.58 (m, 4H),

1.19 (td, J = 6.8, 3.8 Hz, 21), 1.01 - 0.92 (m, 1H), 0.90 (app d, J = 6.6 Hz, 6H). F NMR (376 Mz,
(DD, *+= 3l EH = Ag-o Fx FiESiAelddAE Yebd) § -110.97 (d, J = 278.0 Hz), *-118.16 (d, J
= 9281.2 Hz), *-119.45 (d, J = 281.4 Hz), -123.69 (d, J = 278.1 Hz). HRMS (ESI+, m/z):
[CosHioFN0sSAH] o] Tsh 7142 535.2648 AZ2]: 535.2637.

SAc
AcO OAc KSAc oA
AGO o — = A 0o ¢
cl DMF, 60 °C el
AcO 2 AcO

(R)-N-((1IR,4R,8R,9R, 10R, 11R,12S,13R,Z)-4-ZF ¢ 2-11,12, 13- E 8] 3| == A -8-| & - 14~ A} -2-E] o} H| A S &

[8.3.1]E|E &}t ~-6-91-9-)-2-H & Z 2 g¢-2-%Aolu| = (F1): DMF (24.3 mL) & (2R,3S,4S,5R,6S)-2-(o}A]

EAWEY)-6-FERHEHS| E2-20-9T-3,4,5-E8|Y EgolAHOE (4.45 g, 1 B, 12.1 mmol)9] &IS

2718k, 60CE 7FEalott. ElQoNEAZLFE (4.16 g, 3.0 B, 36.4 mol)S F7letar, wSES o

Lol A 30% FoF fAET. WSR-S 23CE WZHA7)aL, EtOAc (125 mL)E 31X 3sta, £33} =4 NaCl (3

100 mL) & A A3k, 3FeF §7155 SR ER oA dx:A7)a, 1 gl sHAAY. = ARES
5

A ARvtEIHT (A4 F 5 - 20% EtOAc)ol o3 FAste] AAHE F1 (4 g, ~60% %, ~50% 5, H|
ohrmsle] Reld 4 gl ESE)S BodA N 29z 5590k, H NMR (400 Miz, CDCly) & 6.24 (d,

rlo

T e

J =5.5Hz, 1), 5.45 (dd, J = 11.0, 5.5 Hz, 1H), 5.41 (dd, J = 3.4, 1.3 Hz, 1H), 5.02 (dd, J = 11.0,
3.3 Hz, 1H), 4.15 (td, J = 6.5, 1.3 Hz, 1H), 4.12 - 4.00 (m, 2H), 2.40 (s, 3H), 2.13 (s, 3H), 2.00 (s,

3H), 2.00 (s, 3H), 1.97 (s, 3H). HRMS (ESI+, m/2): [CigHsOnS+ NH,I o Thah AAFR]: 4241272 223

424 1272
AN
SAc Br NN F
OAc CsCOg, #seA
AcO O A AcO\M\/OAc
AcO !
AcO AcO AcO

(2R, 3S,4S,5R,6R)-2- (o} A EA v & )-6- (A E-4-<-1-LE] ) Bl ET}3| = 2 -20-¥] -3 ,4,5-E| Y Eg]olAH ol E
(F2): 23ClA DMF (9.8 mL) % (2R,3S,4S,5R)-2-(o}AEA W€ )-6-(o}AHE] Q) H| Ed}3| = 2 -2l-3] &-3 4, 5-
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Mol I (0.31 g, 1.2 Z&F, 3.5 mmol) Z EFAFE (1.9 g, 2 9%, 5.9 mmol)S F7Fskid. A
HES 25 23ToA 108 %< wwkslk thsS ) HO0 (100 mL)E 3Astar, EtOAc (2 x 100 ml) & F=3}gith.

Efd EFoAMHOIE (1.2 g, 1 ¥, 3.0 mmol) 2 5-E2EIAE-1-d (1.3 g, 3 EF, 8.9 mmol)e =719
q

e 01@ iu

n
e

f7) 52 oM HCl (100 mL), H,0 (100 mL), 33} 44 NaHCO; (100 mL) 2 33} =4 NaCl (100 mL)Z =3}
AHst. e {7185 GEF oA dxA7a, AF sl sFAZY. 2 ARES E9
U}EJEM (AF T 5 - 20% EtOAc)l <&l AAste] A= F2 (365 mg, 0.84 mmol, 28% +&)5 3
A ool 3kt H NMR (400 MHz, CDCls) & 5.83 - 5.73 (m, 1H), 5.72 (d, J = 5.2 Hz, 1H), 5.44

jL_lN

>

(dd, J = 3.2, 1.3 Hz, 1H), 5.23 (qd, J = 10.9, 4.2 Hz, 2H), 5.08 - 4.89 (m, 2H), 4.58 (td, J = 6.6,
1.4 Hz, 1H), 4.10 (dd, J = 6.5, 1.9 Hz, 2H), 2.64 - 2.45 (m, 2H), 2.18 - 2.11 (m, 5H), 2.07 (s, 3H),

2.04 (s, 3H), 1.98 (s, 3H), 1.77 - 1.64 (m, 2H). HRMS (ESI+, m/z): [CioHos00S+ NH4]+°ﬂ gk ALk

450.1792 A5 450.1797.
i
Cly o Cl
A T PN
Aco\éQ?\/OAc A ACOWOH
AcO , & Tm:%l-ic AcO , &

(2R,3S,4S,5R,6R)-2- (3| =Z A W& )-6-(AE-4-d-1-LE]| ) H EZ}3| = 2 -2l-7] &-3,4,5-E2|d E|o}HH o E
(F3): 0TColA MeOH (6.75 mL) % THF (1.69 mL) % (2R,3S,4S,5R,6R)-2-(oFAEA W) -6-(H E-4-l-1-LE]
S)HEZS| E2-20-7%-3,4,5-E2|d EgolAEHIE (365 mg, 1 T, 844 pmol)e] & tFZ2e Eg}
7122(1,1-d gl gd) t-p-3|==A]o]524] (43.4 mg, 0.09 &, 76.0 pmol)S /et wWHSES 0Tl
A BAIRE BF fFAEkAL, ZAsE stel wEHFAAT. X AFES U4 A2vtEaHY (4 F 0 - 60% EtOA
ool <18 AAste] F3 (127 mg, 325 umol, 38.5 ©)& T4 2d=A S5tk 'H NMIR (400 Miz, CDCl,)

§ 5.81 - 5.72 (m, 1H), 5.71 (d, J = 5.1 Hz, 1H), 5.42 (d, J = 2.5 Hz, 1H), 5.32 - 5.19 (m, 2H), 5.07
-4.92 (m, 2H), 4.42 (t, J = 6.5 Hz, 1H), 3.65 (dd, J = 11.7, 6.8 Hz, 1H), 3.51 (dd, J = 11.7, 6.2 Hz,
1H), 2.63 - 2.40 (m, 2H), 2.15 (s, 3H), 2.15 - 2.10 (m, 2H), 2.07 (s, 3H), 2.00 (s, 3H), 1.67 (ddp, J

= 10.8, 7.1, 3.6 Hz, 2H). HRMS (ESI+, m/z): [CisHu0sS+ NH4]+°ﬂ gk AAER]: 408.1687 A S| 408.1686

W W
$ DMP $ o
AcO o OH — » ,c0 0 ¥
e CH,Cly, 23°C Phe
 AcO > AcO

(2S,3R,4S,5R,6R)-2-Z 2 -6- (T E-4-2l-1-dE| Q) H Egs| =2 -20-92-3,4,5-Ed Y EgolAHolE (F4):
CHCl, (3.25 mL) & (2R,3S,4S,5R,6R)-2-(3] =2 A W& )-6-(HE-4-21-1-LE] 2 ) H| E &3] =2 -2H-3] g~

3,4,5-E8]Yd EgolAlEHOlE (127 mg, 1 B3, 0.325 mmol)e] & HlA-nmt2¥ Holo]ot)t (221 mg, 1.6
G, 0.52 mmol)S HI7FEIGY.  HSES 1A B mukegly. vk EFES 23 54 NallCo; (7.5

ml), 3k 44 Na,S05 (7.5 mL) 2 CHCl, (10 mL)e] H7t= A3

i
gk the =8 Basigiot. A4 =S CHCl, (2 x 10 mb) &2 FE3t3, g3 §71532 EF A A

m
ol
38
)
N}
oz
ot
ot
i
o
w
(@]
Sh
offt
r o
b
e
ol
=

2A 7|3, AF shel FHAA AHE F4 (104 ng, 0.27 mol, 826 F8)E T4 2 A=A FEaich. H NR
(400 MHz, CDCl;) & 9.52 (d, J = 0.8 Hz, 1H), 5.86 (d, J = 5.3 Hz, 1H), 5.81 (dd, J = 3.4, 1.7 Hz,

1H), 5.80 - 5.69 (m, 1H), 5.34 - 5.24 (m, 1H), 5.20 (dd, J = 10.8, 3.3 Hz, 1H), 5.10 - 4.96 (m, 2H),
4.83 (d, J = 1.7 Hz, 1H), 2.72 - 2.33 (m, 2H), 2.19 - 2.11 (m, 2H), 2.09 (s, 3H), 2.07 (s, 3H), 2.00

(s, 3H), 1.71 (ddq, J = 14.2, 7.2, 3.1 Hz, 2H). HRMS (ESI+, m/z): [CuHeOS+ H]'ol tha AR

389.1265 A4 389.1275
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ﬁ SW

SW y N/S':,tBu )
2 AcO 0
ACOWO Cuso AcO N, tB
uSO, c AL
= o AcO
AcO 4 H 74, 40°C i

(2R,35,4S,5R,6R)—2—((E)—(((R)—tert—%‘—%%ﬂ%%)O]Uli)Uﬂ%)—&(ﬂ E—4-<ql-1-4E ) H Eg3| =2 -20-3] ¢~
3,4,5-E8 Y EZolAEHolE (F5): PhCH; (660 ul) % (25,3R,4S,5R,6R)-2-F 2 -6-(HAE-4-2-1-LE| 2 ) ¥
Egsl ez -20-92-3,4,5-E8]d EgHZolE (104 mg, 1 B, 0.18 mmol)e] &M (R)-2-H& T2 3-2-
o= (43.9 mg, 2 B, 0.36 mmol) ¥ 2] (43.3 mg, 1.5 G, 0.27 mmol)E H7FSFATE.  ®ES
ES 40TColA 16A17F FoF wnkslar, AfolE f=g F3 ogsiict. Ago]EE (ULl (2 x 25 nL)E Al

et st FEAAT. 2 AFES U4 A=ZvEIYY (A F 0 - 60% EtOAc)
e}

2
o] AAste] F5 (78 mg, 0.12 mmol, 64%)2 ¥4 @2 F53%ck. H NNR (400 MHz, CDCly) & 7.94

A, e 471

il

(d, J =2.5Hz, 1H), 5.87 (d, J = 5.5 Hz, 1H), 5.81 (dt, J = 2.6, 1.3 Hz, 1H), 5.80 - 5.70 (m, 1H),
5.33 (dd, J = 10.8, 5.5 Hz, 1H), 5.29 - 5.23 (m, 2H), 5.09 - 4.98 (m, 2H), 2.68 - 2.46 (m, 2H), 2.15
(qd, J = 7.0, 1.6 Hz, 2H), 2.11 (s, 8H), 2.09 (s, 3H), 2.01 (s, 3H), 1.78 - 1.63 (m, 2H), 1.18 (s,

9H). HRMS (ESI+, m/z): [CoHsNOS+ HI'oll ek Al2bR): 492.1720 AZ=2]: 492.1719.

/\f /\f
/
S clzn” ™" cH, /

-LiCl s
H
0 0
Acom THF, -109 °C AcO CHs
AcO N _ #tBu AcO HN_ _stBu

AcO AcO S
1
o]

(/)

o=

(2R, 3S,4S,5R,6R)-2-((1R,2R)-1-(((R)-tert-FE &3 d) o} = )-2- WP F- E-3-<-1-U ) -6- (T E-4-d-1-L E

O)EﬂEE}olﬁi—zH—Aa—S 4,5-E8]d EgolAlHolE (F6, FEYAIAAEAY 7:3 EFE): -109ColA THF
(1.6 mL) 5 (2R,3S,4S,5R,6R)-2-((E)-(((R)-tert-F-e &I d)oln )W E)-6-(NE-4-<1-1-LE| L) H EF}3| =
2-20-3#-3,4,5-E U EZotAEHIOIE (78 mg, 1 T%F, 0.16 mmol)2] &Mo] ZZEold Tl FRo|r=9
9 (0.71 mL, THF & 0.27 M, 1.2 2%, 0.19 mmol)S #H7Fetar, o]& -109C=2 WZAAZHT. ¥HEES -109
TlA 5% &<t FA3tx, £33} 54 NHCl (10 mL)S H7beksict. WheES 23CE 7F23kar, EtOAc (30 mL)

2 10 (10 L& X, 2 Eosta, 4 F5 EtOAc (2 x 20 nb) &2 FE39 . &3 {71585 &
MIEFE A AxA7I, JAF St sF5AA AAPE F6 (83 mg, 0.15 mmol, 96%)S F53F3ITEH. HNIR
(400 MHz, CDCl;) & 5.90 - 5.69 (m, 3H), 5.63 (ddd, J = 4.4, 3.0, 1.1 Hz, 1H), 5.21 (app ddd, J =

11.1, 5.8, 2.9 Hz, 1H), 5.14 (dt, J = 10.6, 1.5 Hz, 0.7H), 5.12 - 4.95 (m, 4.3H), 4.36 (d, J = 8.0 Hz,
0.3H), 4.29 (d, J = 8.6 Hz, 0.7H), 3.49 (ddd, J = 8.1, 6.0, 4.4 Hz, 0.3H), 3.41 (ddd, J = 8.5, 7.4,
2.9 Hz, 1H), 3.26 (d, J = 7.4 Hz, 0.7H), 2.74 (ddd, J = 9.7, 4.8, 2.0 Hz, 0.7H), 2.64 - 2.46 (m, 2H),
2.16 (s, 3H), 2.15 - 2.08 (m, 2H), 2.06 (s, 3H), 1.98 (s, 2H), 1.98 (s, 1H), 1.75 - 1.59 (m, 2H), 1.20
(s, 8H), 1.19 (s, 6H), 1.09 (d, J = 7.0 Hz, 2H), 1.03 (d, J = 6.8 Hz, 1H). HRMS (ESI+, m/z):

[CosHyNOsS+ H1 ol T8 A|24H%]: 548.2346 2232]: 548.2351.

/\f
s
S z \ S =

I¥A 10, BQ o

A (]
<0 CHs  PhCh, 2% A0 | N, CHs acd . 1 i e

AcO S==tBu
AcO AcO HN\S,tBu ; AcO
I (0] o)

o

(1R,8R,9R,10R, 11S,12S,13R, Z)-9-(((R)-tert-F-E &3 d ) o}r] =) -8-H & -14-FA}-2-E] o H| A Z 2 [8.3. 1| H E
g ~-6-<1-11,12,13-E8d  EgolAEHo]E 2 (1R,9R,10R,11S,12S,13R,E)-9-(((R)-tert-F-e<3d)o}n]
1)-8-"W e -14-ZAL-2-E]o}H| A| E 2 [8.3. 1] H| Eg}d| ~-6-¢1-11,12,13-E&| Y Eg oA HoOIE (F7, o]d&A <]
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288 4+ ¢le 3:6:1 £3&): PhCH; (76 mL) 3 (2R,3S,4S,5R,6R)-2-((1R,2R)-1-(((R)-tert-5-& <] d)o}n]
-6-(FNE-4-2-1-dE| ) H E}s| =2 -20-7] ¢-3,4,5-ET| Y EZ oA HOIE (83 ng,
H 8HE 37 &lo] 71<Esktt. PhCHy (1 ml) & 282 11 (26 mg, 0.2 B3, 30
153 &< #psigleh. W=

A

=
%%% 0C= JZA 5w, "keEs A

4
S DMSO (O 24 g, 0.22 mL, 20 B, 3.0 mmol)9 zq7}i Zﬂ’ﬁé} , W

T 4" o wFA71L, & FFES EtOAc (15 mb) ol &3AAT. F7] 55 23} 4 NaCl (15 mL)=
Adsta, S5 B8k, 4 £35S Et0Ac (15 mb)E FE31%00h. et %ﬂ%ﬂﬂ%— FAGEF Aol AxA
7131, RF &bl AT, 2 AFES ZH4 A2ntEaHY (A F 5 - 20% EtOAc) o3 B A st

A48 F7 (67 mg, 0.13 mmol, 85%)= F53I3iH. H NMR (400 MHz, CDCl;) & 5.68 - 5.35 (m, 4H), 5.15

(dd, J = 10.9, 6.0 Hz, 1H), 4.97 (ddd, J = 12.8, 11.1, 3.2 Hz, 1H), 4.43 (d, J = 9.0 Hz, 0.3H), 4.39
(d, J =7.1Hz, 0.6H), 4.04 (d, J = 9.8 Hz, 0.1H), 3.57 - 3.48 (m, 0.6H), 3.42 (d, J = 4.8 Hz, 0.3H),
3.37 (ddd, J = 14.0, 4.8, 2.5 Hz, 0.1H), 3.28 (d, J = 4.9 Hz, 0.6H), 3.22 - 3.00 (m, 1.4H), 2.77 -
2.64 (m, 0.9H), 2.45 - 2.21 (m, 2.4H), 2.18 (s, 1.8H), 2.17 (s, 0.9H), 2.16 (s, 0.3H), 2.18 - 2.06 (m,
0.6H), 2.07 (s, 0.9H), 2.06 (s, 1.8H), 2.04 (s, 0.3H), 1.98 (s, 1.2H), 1.97 (s, 1.8H), 1.95 - 1.82 (m,
1), 1.24 - 1.18 (m, 9H), 1.16 (d, J = 6.8 Hz, 0.9H), 1.07 (d, J = 6.9 Hz, 1.8H), 1.02 (d, J = 7.0 Hz,

0.3H). HRMS (ESI+, m/z): [CoslaNOSo+ HI'oll thak AAR]: 520.2033 A=2]: 520.2042.

S A\ S \
AGO o NaOCH; O o
AcO HN_  CMs MeOH, 23° C HO HN.  CHs
ACO  “S==tBu HO  “S==tBu
o} o}

(R)-2-"&-N-((1R,8R,9R, 10R, 11R, 125, 13R,Z)-11,12, 13- E 8] 3] =& A]-8- W &l - 14-2 A}-2-E] o} H] A| 2 2 [ 8. 3.
1MHEgdy 2~-6-¢1-9-d) T2 @d-2-&Holu = (F8): (IR,8R,9R,10R,11S,12S,13R,Z)-9-(((R)-tert-F-E &3 d)
obH] 1) -8-H d-14-S A -2-E] o} A F 2 [8.3. 1] B E2}e] 2-6-41-11,12,13-E 2] U EolAHo|E (59 mg, 1 &
2 0.11 mmol)E st EFES 23CoA &2F WEAE= (1.1 nL, MeOH = 0.5 M, 5 B, 0.57 mmol) =
off &aAAT. RESES 23TCollA 1AIZE &< A8k, 284 (64 pl, 156 3%, 1.7 mmol)e] H7t=2 3}
A Wb EHES A9sta (0.2 pM AlEA] FE), AAS HPLC (308l ZA 0.1% HCOOHE -3 HyO
40 - 100% MeCN)oll €13 AAzt] A F8 (6 mg, 20 M, 10% &)< TA B2 o2 53kt H
NMR (400 MHz, CDsOD) & 5.47 (td, J = 10.9, 3.3 Hz, 1H), 5.24 (d, J = 5.7 Hz, 1H), 5.20 (d, J = 9.1
Hz, 1H), 5.12 (td, J = 11.3, 2.3 Hz, 1H), 4.14 (d, J = 3.5 Hz, 1H), 4.04 (d, J = 10.3 Hz, 1H), 4.00

(dd, J = 10.5, 5.7 Hz, 1H), 3.50 (td, J = 9.6, 2.7 Hz, 1H), 3.43 - 3.33 (m, 1H), 3.35 (dd, J = 10.5,
3.6 Hz, 1), 3.11 (dqd, J = 9.8, 6.8, 2.8 Hz, 1H), 2.47 - 2.28 (m, 2H), 2.25 - 2.06 (m, 2H), 1.50 -

1.38 (m, 1H), 1.31 (s, 9H), 0.98 (d, J = 6.9 Hz, 3H). HRMS (ESI+, m/z): [Ci7H3NOsSs+ H'll gt AEA]

394.1716 A %] 394.1725.

S X S X
NaOCH;3;
AcO o CHy —————— HO ] CHs
AcO HN tB MeOH, 23° C HO HN B
O aco MN~gatBU HO HN~gatBu
1l 1l
[¢] o]

(R)-2-#1"-N-( (1R, 8R,9R, 10R, 11R, 125, 13R,E)-11, 12, 13- E &] 3] =& A]-8-H| & -14-S-A}-2-E] o} H] A S 2 [ 8. 3.

HEgd2-6-91-9-d) ZRg-2-Eeh = (F9, o|ddAe] >10:1 E3FEaA ded, Ferk wug):
(1R,8R,9R,10R, 11S,12S,13R,Z2)-9-(((R)-tert-F-E &1 d)o}r| = )-8~ & -14-SA}-2-E] o} H| A| Z 2 [8.3. 1 |H E

Zh 2~-6-41-11,12,13-E8] Y EgolAgolE (59 mg, 1 B, 0.11 mmol)E 3t EFES 23TCAA 2F
HEAZ (1.1 mL, MeOH & 0.5 M, 5 @3, 0.57 mmol) ZFol &3AIHAT. WEES 23TColA 1A 59 FA
sbal, EFAF (64 pl, 156 9%, 1.7 mmol) 9] 72 FshAIZTh. ¥ EFES ofdetar (0.2 uM A= &
E), A& HPLC (30%e] ZA 0.1% HCOOHE -3k H.0 5 40 - 100% MeCN)ell 9J3l] Aste] A= FI (20
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mg, 51 uM, 4% FH)E A "Eo=2A F535H. HONMR (400 MHz, CDsOD) & 5.54 - 5.50 (m, 2H),

5.22 (d, J = 5.8 Hz, 1H), 4.26 (dd, J = 7.6, 1.2 Hz, 1H), 4.06 - 4.03 (m, 1H), 3.99 (dd, J = 10.3, 5.8
Hz, 1H), 3.56 (dd, J = 7.6, 4.1 Hz, 1H), 3.40 (dd, J = 10.3, 3.3 Hz, 1H), 3.09 (ddd, J = 12.3, 6.2,
2.7 Hz, M), 2.79 - 2.67 (m, 1H), 2.46 (ddt, J = 12.2, 8.2, 2.2 Hz, 1H), 2.37 - 2.26 (m, 1H), 2.23 -
2.13 (m, 1H), 1.99 - 1.88 (m, 1H), 1.60 - 1.49 (m, 1H), 1.29 (s, 9H), 1.03 (d, J = 7.0 Hz, 3H). HRMS

(ESI+, m/2): [CyllaNOSH+ HI o that A4 : 394.1716 A=A : 394.1729

(45,525, 85, 8aR)-4-0] A~ F-E-N-((1R, 8R,9R, 10R, 11R, 125, 13R,Z)-11,12, 13- E &] 3] = & A] -8-H| & - 14~ A}-2-E] o}
HIA|Z2[8.3. 1]H Ed}u] ~-6-0-9-Y) 2 E}S| =2 -2H-2 4| 1] = [ 2, 3-c ] 0] E-8-7} 2 H ~o}lu|=  EEHo|E &
(FSA1609096): A4 & FSA1609096< (R)-2-#&l-N-((1R,8R,9R, 10R, 11R,12S,13R,Z)-11,12,13-E 2] 3] == 1] -8-1
E-14-8A}-2-E|olH| A F 2[8.3. 1] Bl Edhd] 2 -6-91-9-U ) T2 92— opn| = 2 1E] FSA1609033% FAFSE 12
o= Azatch. H NMR (400 MHz, CD:OD) & 8.52 (s, 1H), 5.50 (td, J = 10.8, 2.8 Hz, 1H), 5.26 (d, J

= 5.7 Hz, 1H), 5.19 (td, J = 11.0, 1.7 Hz, 1H), 4.29 (dd, J = 10.6, 3.0 Hz, 1H), 4.24 (t, J = 9.1 Hz,
1H), 4.14 (d, J = 8.7 Hz, 1H), 4.02 (dd, J = 10.4, 5.7 Hz, 1H), 3.96 (dt, J = 12.1, 3.8 Hz, 1H), 3.89
(dd, J = 10.6, 1.0 Hz, 1H), 3.84 - 3.79 (m, 1H), 3.78 (d, J = 3.6 Hz, 1H), 3.44 (dd, J = 10.9, 7.5 Hz,
1H), 3.38 (dt, J = 14.4, 3.5 Hz, 1H), 3.18 (ddd, J = 10.6, 7.0, 3.2 Hz, 1H), 2.70 (t, J = 11.3 Hz,
1H), 2.51 - 2.40 (m, 1H), 2.36 (t, J = 13.3 Hz, 1H), 2.29 - 2.09 (m, 3H), 1.97 (d, J = 13.4 Hz, 1H),
1.83 - 1.59 (m, 4H), 1.51 - 1.40 (m, 1H), 1.25 - 1.11 (m, 2H), 1.00 (d, J = 6.9 Hz, 3H), 1.05 - 0.83

(m, 2H), 0.89 (d, J = 6.6 Hz, 6H). HRMS (ESI+, m/z): [CyeHuNOsS+ H]+ﬂ] gt AlkA]: 513.2993 A EA:
513.2993

HsC,

>/: *HCOOH

Hs;C

(45,5285, 85, 8aR)-4-0] A~ F-E-N-((1R, 8R,9R, 10R, 11R, 125, 13R ,E)-11, 12, 13- E ] 3] &= 2 A]-8- 1| €l - 14-2-A}-2-E] o}
HIA|Z2[8.3. 1]H Ed}u] ~-6-0-9-9) 2 E}S| =2 -2H-2 4|1 = [ 2, 3-c ] 0] E-8-7} 2 H ~o}lu|=  EEHo|E &
(FSA1609095): XA & FSA1609095Z (R)-2-#&l-N-((1R,8R,9R, 10R, 11R, 12S,13R,E)-11,12,13-E 8] 3] == A]-8-1
E-14-8A}-2-E|olH| A F 2 (8.3, 1] E| Edhd] 2 -6-91-9-U ) T2 P-2-%Foln| = 2 1 E] FSA1609033%} FAFSE 2]
o= Azach.  H NMR (400 MHz, CD:OD) & 5.60 - 5.45 (m, 2H), 5.24 (d, J = 5.8 Hz, 1H), 4.44 (d, J

= 8.9 Hz, 1H), 4.42 - 4.30 (m, 2H), 4.07 (dd, J = 10.2, 1.0 Hz, 1H), 4.03 - 3.94 (m, 2H), 3.84 - 3.71
(m, 2H), 3.63 (dd, J = 11.3, 7.4 Hz, 1H), 3.34 (d, J = 3.4 Hz, 2H), 3.17 (dt, J = 12.3, 4.0 Hz, 1H),
2.93 (t, J =11.8 Hz, 1H), 2.69 - 2.59 (m, 1H), 2.57 (td, J = 12.6, 3.8 Hz, 1H), 2.36 - 2.21 (m, 3H),
2.05 - 1.89 (m, 2H), 1.82 - 1.58 (m, 5H), 1.19 (td, J = 6.8, 3.5 Hz, 2H), 1.04 (d, J = 7.2 Hz, 3H),
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1.01 - 0.93 (m, 1H), 0.89 (d, J = 6.4 Hz, 6H). HRMS (ESI+, m/z): [CyHuNOsS+ H]Qﬂ gk ALkA]:

513.2993 A x| 513.2996.

HaC *HCOOH

(4S,5a$,8S,8aR)-4-0] 2 F-E-N-( (1R, 8S,9R, 10R, 11R, 128, 13R ,E)-11,12, 13- E 2] 8] =& A| -8-1| &l - 14-2- A}-2-F] o}
HIA 2 2[8.3. 118 Eetd 2-6-20-9-29) S B 5| E2-20-3 A9 2= [2,3-¢c | 9] E-8-Ft2 B 2olm=. F2Ho]lE 4
(FSA1609094): A& FSA1609094Z (R)-2-#€-N-((1R,8S,9R, 10R, 11R, 12S,13R,E)-11,12,13-E &] 8] == | -8-1]

~14-2AL-2-E]o}R| A| 22 [8.3. 1] H| E 2ol ~-6-21-9-2 ) L 2 9h-2-Z W opn| = 2 BE] FSA16090337 FrAFSH w4
o AzAT. H NR (400 MHz, CD,0D) & 8.46 (s, 1H), 5.54 (ddd, J = 14.6, 9.2, 5.2 Hz, 1H), 5.29

(dd, J = 15.1, 9.4 Hz, 1H), 5.26 (d, J = 5.9 Hz, 1H), 4.29 (t, J = 9.2 Hz, 1H), 4.18 (dd, J = 11.0,
8.5 Hz, 2H), 4.00 - 3.93 (m, 2H), 3.85 (d, J = 3.1 Hz, 1H), 3.84 - 3.75 (m, 1H), 3.71 (t, J = 9.0 Hz,
1), 3.54 - 3.46 (m, 1H), 3.30 - 3.27 (m, 1H), 3.16 (ddd, J = 12.7, 8.0, 1.4 Hz, 1H), 2.80 (t, J =
11.4 Hz, 1H), 2.44 (ddd, J = 12.9, 8.8, 1.5 Hz, 1H), 2.36 - 2.20 (m, 3H), 2.11 (q, J = 9.7 Hz, 1H),
2.04 - 1.95 (m, 1H), 1.94 (s, 1H), 1.82 - 1.59 (m, 4H), 1.52 (q, J = 11.2 Hz, 1H), 1.18 (td, J = 6.8,
4.5 Hz, 2H), 1.04 (d, J = 6.6 Hz, 3H), 0.99 - 0.91 (m, 1H), 0.91 - 0.84 (m, 6H). HRMS (ESI+, m/z):

[CogHuNOSH H] Ol Th3h A14E2): 513.2993 A1Z2]: 513.2996

B TN

SAc NN
OAc CsCO3, A # A
AcO (@] ACOWOAC
DMF, 23 °C
AcO ACO AcO AcO

(2R, 3S,4S,5R,6R)-2- (o} M EA W & )-6-( & ~-5-2-1-L E| Q) H| EE}S| =2 -20-9] &3, 4,5-E 2] Y EdolAHo|E
(G1): 23CelA DMF (9.6 mL) % (2R,3S,4S,5R)-2-(olHIEA & )-6-(oFAEE] ) H| E2}3]| =2 -2H-3] -3, 4,5~
Egld EgolAEo]E (F1, 0.90 g, 1 9%, 2.2 mmol) E 6-BH2RI~-1-¢ (720 mg, 2 T, 4.4 mmol)
2718 gl Fdez (0.23 g, 1.2 D, 2.7 mmol) %L ERAANE (1.44 g, 2 B, 4.4 mmol)S
A7 et AAE T3 ES 23ToA 102 &¢F wwkst v, H0 (100 mL)= 3]Astar, EtOAc (2 x 100 m

L& FEskdch. &gk 7155 20 HCl (100 mL), H0 (100 mL), 338} 54 NalCO; (100 mL) % 23} 44

NaCl (100 mL)& A&H&Hr. 3 71532 SAUEF AdA AxA7|a2, JF 3§ sFAAY. % IF
ES 294 azvEady (X F 5 - 20% EtOAc)o] & AAste] AAE G1 (350 mg, 0.78 mmol, 35% <

$)8 0@l oo ZA =39, H NIR (400 MHz, CDCl3) & 5.77 (ddt, J = 16.9, 10.1, 6.7 Hz, 1H),

5.70 (d, J = 5.2 Hz, 1H), 5.43 (dd, J = 3.1, 1.3 Hz, 1H), 5.25 (dd, J = 10.8, 5.2 Hz, 1H), 5.20 (dd, J
=10.9, 3.1 Hz, 1H), 5.03 - 4.89 (m, 2H), 4.57 (td, J = 6.5, 1.3 Hz, 1H), 4.16 - 4.02 (m, 2H), 2.68 -
.36 (m, 2H), 2.13 (s, 3H), 2.06 (s, 3H), 2.08 - 2.01 (m, 2H), 2.03 (s, 3H), 1.97 (s, 3H), 1.67 - 1.54

(m, 2H), 1.51 - 1.41 (m, 2H). HRMS (ESI+, m/z): [CyHso0sS+ NHd+ﬂ] gk AAER] 464.1949 A S5A]:

[\

464.1966.
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H
Ic .0 |
Bu—sn_ sn—tBu
S/\/\/\ tBu (|) tBu S/\/\/\
H
AcO 0 Ohc AcO_ /0 OH
o MeOH Poee
2 AcO THF, 0°C S Aco

(2R, 3R,4S,5S,6R)-2-( &) 2~-5-2-1-Y E] ©)-6- (3| =Z A W& ) H| E&} 3| =2 -20-9 #-3 4, 5-E 2D EgolAH o E
(G2): 0CollA MeOH (1.49 mL) 2 THF (0.75 mL) % (2R,3S,4S,5R,6R)-2-(c}AHZA W & )-6-( &) 2-5-20-1-LE]
SHHEGS| =2-20-92-3,4 5-Egd EgolAEo]E (250 mg, 1 %, 560 pmol)e] &N tZF2aHED}
7122(1,1-9wdeg) t-p-3|==Ao]5A (38.4 mg, 0.12 9=, 67.2 pmol)S FH7letgor. Wk EFES
o] 2&oA 7AIZE Fot fXEAT. WS EHES WAF S wFA7L, F AFES ZH4 A=ZvtEDY
g (A F 0 - 60% EtOAc)el &l AAste] G2 (200 mg, 0.49 mmol, 88%)2 HFAUAXA AR A
SE849th. H NMR (400 MHz, CDCl;) & 5.76 (ddt, J = 16.9, 10.1, 6.6 Hz, 1), 5.70 (d, J = 5.2 Hz,

1), 5.42 (dd, J = 3.1, 1.2 Hz, 1H), 5.27 (dd, J = 10.9, 5.2 Hz, 1H), 5.22 (dd, J = 10.8, 3.1 Hz, 1H),
4.98 (dq, J = 17.6, 2.0 Hz, 1H), 4.96 - 4.91 (m, 1H), 4.42 (t, J = 6.5 Hz, 1H), 3.64 (dd, J = 11.6,
6.8 Hz, 1H), 3.52 (dd, J = 11.6, 6.2 Hz, 1H), 2.61 - 2.41 (m, 2H), 2.14 (s, 3H), 2.06 (s, 3H), 2.05 -
2.00 (m, 2H), 1.99 (s, 3H), 1.65 - 1.52 (m, 2H), 1.50 - 1.39 (m, 2H). HRMS (ESI+, m/z): [CisHigOsSt

NH, 1 ol thah AlAbR]: 4221834, A= 4221841,

VN NN
S DMP S o
AcO (&) OH — AcO 0 =
” CH,Cl,, 23°C 7
Ac AcO Ac AcO

(2S,3R,4S,5R,6R)-2-2 2 U -6-(A ~-5-¢1-1-LE| Q) H Eg}3| =2 -2H-9] &-3,4,5-ET|d  EZoMAH O E  (G3):
CHCly (6.0 mL) 2 (2R,3R,4S,5S,6R)-2-(&~-5-¢-1-UE] 2 )-6-(F| == A v &) g Eg}3| = 2 -2H-9] &3 ,4,5-E

Zld EZolMEHOIE (240 mg, 1 F%, 0.59 mmol)2] &dof Hlx-vl28 Holold (277 mg, 1.1 T,
0.65 mmol)<S H7IsIAch. WSES 1A §¢F wnteldley. wbs S3ES 23} 44 NallCO; (7.5 mL), X3

T4 NagSy0; (7.5 mL) 2 CH,Cl, (10 mL)e] H7t= AAsS. 24 E3ES 308 5 ZAHs] wrke s,

ofj

S 29k, 4 =S CHLl, (2 x 10 mb) 2 FE3t3, &3 §71588 s ER A Ax=A7]z, 7
T stol BE2AA ANE G3 (230 mg, 0.57 muol, 96% &)< A o AdZA FIS3%ch. H NMR (400 Mz,
(DCly) 6 9.50 (s, 1H), 5.84 (d, J = 5.5 Hz, 1H), 5.80 (dd, J = 3.4, 1.8 Hz, 1H), 5.79 - 5.68 (m, 1H),

5.27 (dd, J = 10.8, 5.5 Hz, 1H), 5.18 (dd, J = 10.8, 3.3 Hz, 1H), 5.04 - 4.91 (m, 2H), 4.82 (d, J =
1.6 Hz, 1H), 2.67 - 2.46 (m, 2H), 2.07 (d, J = 0.6 Hz, 3H), 2.06 (s, 3H), 2.02 (d, J = 6.7 Hz, 2H),
1.99 (d, J = 0.6 Hz, 3H), 1.65 - 1.54 (m, 2H), 1.45 (pd, J = 7.4, 2.7 Hz, 2H). HRMS (ESI+, m/z):

[Cyhps0sSt HI ol T @ A1AFX]: 403.1421 =X 403.1421

O /\/\/\
VNN Il S =

i NS su H

2 AcO ¢}
ACOWO Cuso, AcO NI tB
uSQ4 cl AtBu
= o AcO >
AcO AcO M EF4,40°C g

(2R, 35,45, 5R, 6R)-2-((E)-(((R)-tert—+-" ¥ d) ov] =) W & )-6-( &) 22-5-<-1-LE] 2 ) H| E 2} 5] = 2 -2H-] e
3,4,5-E2]d EgjolAHIC]E (G4): PhCH; (1.25 mL) < (25,3R,4S,5R,6R)-2-F =W -6-( 2=-5-9-1-LE| 2 ) H

Efs| =2 -20-1&-3,4,5-E8]d EgulzoolE (220 mg, 1 B, 0.37 mmol)e] &M (R)-2-wEd=Z & H-2-
Zdolu|= (90.6 mg, 2 T, 0.75 mmol) % CuSO; (89.5 mg, 1.5 B, 0.56 mmol)E H7}sldch. wWHSES
40ColA 12417 B¢t wubsla, Aglo]lE Wl=E B oJslgt. Aglo]EE (HCl, (2 x 25 mb)E

AR, FF f1%E 2L S0l BINAL. = AHBS o a=eEade (A8 F 0 - 1008
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EtOAc)ell 93] AAsle] G4 (230 mg, 0.33 mmol, 89% F&)E FA QL UZEA F53}. HONR (400 MHz,
CDCls) & 7.91 (d, J = 2.5 Hz, 1H), 5.83 (d, J = 5.5 Hz, 1H), 5.77 (dd, J = 3.1, 1.4 Hz, 1H), 5.81 -

5.70 (m, 1H), 5.30 (dd, J = 10.8, 5.5 Hz, 1H), 5.26 - 5.19 (m, 2H), 5.03 - 4.91 (m, 2H), 2.63 - 2.46
(m, 2H), 2.07 (s, 3H), 2.06 (s, 3H), 2.05 - 2.00 (m, 2H), 1.97 (s, 3H), 1.65 - 1.55 (m, 2H), 1.45

(dtd, J = 15.1, 7.5, 2.8 Hz, 2H), 1.14 (s, 9H). HRMS (ESI+, m/z): [CollsNOsSyt H]'ol whak AR

506.1877 A 2] 506.1879.

X
NN
S X Hsc/\/\an /\/(\/

) s
Acom . el
0
AcO , L N__atBu THF, -109 °C AcO CHs
S AcO HN\S »iBu

11 AcO
Y I

0]

(2R, 3S,4S,5R,6R)-2-((1R,2R)-1-(((R)-tert-FE &3 d) o} = )-2- WP F- E-3-21-1-U ) -6-(F =-5-4-1-L E]

SO HEDS =2 -20-92-3,4,5-E2]d EgolAHo|E (G5, FEJA)AAA S 7:3 EFEZA): -109TA
THF (4.55 mL) % (2R,3S,4S,5R,6R)-2-((E)-(((R)-tert-#8& %y d)o|n] =) wE)-6-(3 2-5-d-1-DE| 2 HE
g =2 -20-9]&-3,4,5-E D EFolAHOIE (230 mg, 1 3%, 455 pmol)el &do] (B)-FE-2-d-1-Yo}
A(ID) g% ZF=2dkol= (180 mg, 3.37 mL, 0.27 &, 2 @ 910 pumol)E H7pslaL, o|E =3 -109C=E ¥
ZAN AT, WRSES o] oA 10% b fAsta, 3 A4 NHCL (5 nl)S H7edTh. WESES 23T
2 7b3kaL, 30 mL EtOAc 2 15 mL 2 3433}, g8li, 4 5 EtOAc (2 x 20 mL) & =3}
Ak, 3 [FUIRE AU EF Aol dxA7a, R FEAA G5 (250 mg, 0.45 mmol, 97% F&)Z

A 5.

67 (m, 3H), 5.63 (d, J = 3.3 Hz, 1H),

KeN
=

5
s=atdth. H NMR (400 MHz, CDCly) & 5.95 -

éHE

ok of\

5.21 (app ddd, J = 11.1, 5.7, 2.4 Hz, 1H), 5.14 (dt, J = 10.7, 1.4 Hz, 0.7H), 5.11 - 5.04 (m, 2.3H),
5.03 - 4.92 (m, 2H), 4.37 (d, J = 8.2 Hz, 0.3H), 4.29 (d, J = 8.7 Hz, 0.7H), 3.48 (ddd, J = 7.9, 5.9,
4.4 Hz, 0.3H), 3.40 (app ddd, J = 8.6, 6.6, 2.8 Hz, 1H), 3.23 (d, J = 7.4 Hz, 0.7H), 2.80 - 2.69 (m,
0.7H), 2.64 - 2.48 (m, 2.3H), 2.16 (s, 3H), 2.06 (s, 3H), 2.10 - 2.00 (m, 2H), 1.98 (s, 3H), 1.66 -
1.53 (m, 2H), 1.52 - 1.41 (m, 2H), 1.19 (d, J = 2.1 Hz, 9H), 1.09 (d, J = 7.0 Hz, 2.1H), 1.03 (d, J =

6.7 Hz, 0.9H). HRMS (ESI+, m/z): [CogHysNOsSo+ H]+ﬂ] gk AAER]: 562.2503 A S| 562.2502

s/\j\/ X S \

%

a¥2 1. BQ s
AGO o - . + AcO 0
CHs phcH,, 110°C  AcO o CHs AcC , b HN ChHs
A o N
cO AcO HN\S,tBu AcO ACO HN\S,tBu ﬁ-tBu
1 n
o o
G6 G7

(1R,10R,11R, 125,135, 14R,E)-10-(((R)-tert-F-E %3] d ) o}1] = )-9-w[ & -15-FA}-2-E] o H| A| F £ [9.3. 1] FNE} |

2-7-91-12,13,14-Eg| Y EgolAH ol E (G6, F=YdA oA 3:1 £3&); (1R,10R,11R,12S,13S,14R,7)-
10-(((R)-tert-FE &I d)oln] 1 )-9- & -15-5A-2-E|] o H| A F 2 [9. 3. 1] HEf vl ~-7-401-12,13, 14-EF Y EF
olMlHIO]E (G7): PhCH; (223 mL) % (2R,3S,4S,5R,6R)-2-((1R,2R)-1-(((R)-tert-F-8& %3 d)o}n] . )-2-1 & 1
E-3-41-1-9)-6- (A 2-5-<-1-LE Q) H Egts| =2 -20-9] &+-3 4 5-Eg U EgolAlHolE (250 mg, 1 B,
445 pmol)e E718 8BS FF alo] stDdetPrl. PhCHs (1 ml) 5 292 11 (77.7 mg, 0.2 2, 89.0 u
WA= (19.2 mg, 0.4 T, 178 umol)e] & FH7hsta, &94& F7H= 168 &<t sl
< DMSO (632 ul, 20 B%, 8.90 mmol)e] 7= AAe, WEES 0CE YA AT, THeES
FEA7IL, 2 AFES EtOAc (100 nL) Sl &aAHTE. 77 T5 23} 54 NaCl (1 x 50 nl)=2 Al
k. 7] BES U EF FolA Az, AF el sFEAA 2 AFES F5IeH, oF
s FRuEIHI (A F 0% - 80% EtOAc)ol o3 HAlIste] G6 (154 mg, 289 pmol, 64.8%) % G7 (15
mg, 28 pmol, 6.3%)%

g

(

2 oo =
rLP{rJ
o

w2 oz B
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AAE G6: ' NMR (400 MHz, CDCl3) & 5.71 - 5.46 (m, 4H), 5.30 - 5.18 (m, 1.25H), 5.14 (dd, J = 11.0,

2.9 Hz, 0.75H), 4.40 (d, J = 9.2 Hz, 0.25H), 4.31 (d, J = 9.8 Hz, 0.75H), 3.49 - 3.37 (m, 1H), 3.28
(dd, J = 9.5, 4.1 Hz, 0.25H), 3.18 (d, J = 6.2 Hz, 0.75H), 2.83 (s, 0.25H), 2.76 - 2.63 (m, 2.75H),
2.18 (s, 0.75H), 2.16 (s, 2.25H), 2.10 (app dg, J = 7.4, 3.3 Hz, 2H), 2.05 (s, 3H), 1.97 (s, 3H), 1.87
- 1.76 (m, 1), 1.74 - 1.65 (m, 1H), 1.39 (app. dp, J = 10.3, 6.9 Hz, 2H), 1.23 (s, 6.75H), 1.21 (s,

2.25H), 1.21 - 1.18 (m, 0.75H), 1.06 (d, J = 7.1 Hz, 2.25H). HRMS (ESI+, m/z): [CoHsNOsSot H]+°ﬂ gk

AAbA] 0 534.2190 A=x]: 534.2186

AAE GT: HRMS (EST+, m/2): [CoHuoNOSoH HI ol ThEF A1412]: 534.2190 AZ2]: 534.2213.

S X NaOCH, S o= s x
. +
AcO. /50 CHy  MeoH,23°C  HONL,2 CHs Ho /70 “CH,
AcO , HN\ﬁ,tBu HO o), HN\ﬁ,tBu 10 ol N e
o) 0 x
G8 Go

(R)-2-"&-N-((1R,9R, 10R, 11R, 12R, 13S, 14R,E)-12, 13, 14-E 2] 3] =2 A|-9-H| & -15- 2 A}-2-E] o} H| A| & 2 [9.3. 1]

A el 2~-7-21-10-9) TR F-2-%Holr] = (G8); (R)-2-#E-N-((1R,9S,10R, 11R, 12R, 13S,14R,E)-12,13,14-E &
B = E A -9-m " -15-SAF-2-E] o} B A 2 2 [9. 3. 1] A EF | 2-7-201-10-Y) T2 F-2-&FH o= (G9):
(1R,10R,11R,12S,13S, 14R,E)-10-(((R)-tert-F-E %3] d ) o} = )-9-W[ & -15-FA}-2-E] o} H| A| F £ [9.3. 1] FNE} |

2-7-91-12,13,14-E8]d EgolAHOE (150 mg, 1 B, 281 umol)E 23ClA MeOH & A2F WEA=
(60.7 mg, 2.25 mL, 0.5 &, 4 F%, 1.12 mmol)2] & Fof 3NAHTF. ¥R EFES 23T 302 <
FrA BT, ololA, WhS-ES MeOH (0.5 mL)® 3]Astar, oJ3}star (0.2 pM A& ZE), AA-& HPLC (30
ol 24 0.1% HCOOHE i3 M0 5 5 - 50% MeCN)oll 23] AAst] Mz o=z HAHE G8 (65 mg, 0.16

mmol, 57% &) 2 G9 (8.5 mg, 21 umol, 7.2% F&)E +E39}.

G8: 'H NMR (400 MHz, CD:OD) & 5.61 (ddd, J = 15.0, 10.3, 4.6 Hz, 1H), 5.45 (dd, J = 15.1, 9.1 Hz, 1H),

5.31 - 5.23 (m, 2H), 4.22 (d, J = 2.2 Hz, 1H), 4.20 (dd, J = 11.3, 1.4 Hz, 1H), 4.03 (dd, J = 10.2,
5.4 Hz, 1H), 3.65 (dd, J = 10.2, 3.6 Hz, 1H), 3.67 - 3.57 (m, 1H), 2.84 (ddd, J = 11.1, 9.5, 6.8 Hz,
), 2.71 - 2.59 (m, 2H), 2.23 - 2.12 (m, 1H), 2.12 - 1.98 (m, 1H), 1.95 - 1.74 (m, 2H), 1.49 - 1.34
(m, 2H), 1.31 (s, 9H), 1.02 (d, J = 7.1 Hz, 3H).

G9: ' NMR (400 MHz, CD,OD) & 5.68 (dd, J = 15.5, 5.8 Hz, 1H), 5.46 (dtd, J = 15.1, 7.2, 1.3 Hz, 1H),

5.28 (d, J = 5.5 Hz, 1H), 4.20 (d, J = 9.3 Hz, 1H), 4.12 (d, J = 3.4 Hz, 1H), 4.05 (dd, J = 10.2, 5.5
Hz, 1H), 3.61 (dd, J = 10.2, 3.3 Hz, 1H), 3.42 (dd, J = 9.3, 6.0 Hz, 1H), 2.74 - 2.57 (m, 2H), 2.34
(h, J =6.7 Hz, 1H), 2.23 - 2.13 (m, 1H), 2.13 - 2.02 (m, 1H), 1.79 (dtd, J = 17.1, 9.2, 4.4 Hz, 1H),
1.72 - 1.59 (m, 1H), 1.59 - 1.44 (m, 2H), 1.28 (s, 9H), 1.16 (d, J = 6.9 Hz, 3H). HRMS (ESI+, m/z):

[CablsaNOsS,+ HI'oll thah A2 408.1873 222 : 408.1873. HRMS (ESI+, m/z): [CisHauNOSy+ H1'ol thak A2k

|1 408.1873 A A1 408.1873.

$ \ NaOCHj

AcO () —q’ HO O
CH3 MeOH, 23 °C CH,

AcO H
AcO \ﬁ-tBu HO """ “s-=tBy
1l

(R)-2-"&-N-((1R,9R, 10R, 11R, 12R, 13S, 14R, Z)-12, 13, 14-E 2] 3] =2 A| -9-H| & -15- 2 A}-2-E] o} H| A| & 2 [9.3. 1]
Aetd A~-7-9-10-Y) T2 F-2-&Holu| = (G10): (IR,9R,10R,11R,12S,13S,14R,Z)-10-(((R)-tert-F-E &)
o}w] 1= )-9-W & -15-SA}-2-E|o}u| A F 2 [9.3. 1|9 E | 2-7-41-12,13, 14-E&] Y EgolAgolE (7.5 mg, 1
&, 14 pmol)E 23TolA MeOH F 2F wWerSdolE (0.76 mg, 1 F&F, 14 pmol)e £ Fof
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Aok, W EFES 23ToA 308 B FASAT. oo, WHEES MeOH (0.5 mL)E 3438, <
(0.2 pM AEx] ZE), AAE HPLC (30&o] ZA 0.1% HCOOHS 3k H,0 & 5 - 50% MeCN)oll <] 3j

AAsF] G10 (2.5 mg, 6.1 umol, 44%)<S 53590}, HONMR (400 MHz, CDsOD) & 5.47 - 5.37 (m, 2H),

5.36 (d, J = 5.3 Hz, 1H), 4.12 (d, J = 3.5 Hz, 1H), 4.07 (dd, J = 10.2, 5.5 Hz, 1H), 3.97 (d, J = 10.1
Hz, 1H), 3.66 (dd, J = 10.2, 3.5 Hz, 1H), 3.55 - 3.41 (m, 1H), 3.09 (p, J = 7.6 Hz, 1H), 2.62 - 2.36
(m, 3H), 1.89 (d, J = 14.0 Hz, 1H), 1.75 - 1.56 (m, 2H), 1.56 - 1.42 (m, 2H), 1.32 (s, 9H), 0.99 (d, J

= 7.0 Hz, 3H). HRMS (ESI+, m/z): [CisHyuNOsS,+ H] ol thah 712k 408.1873 A=x]: 408.1885

(4S,5a$,8S,8aR)-4-0] 22 F-El-N-((1R,9R, 10R, 11R, 12R, 13S, 14R ,E)-12, 13, 14-E &] 8] =2 A|-9- | & - 1 5-2- A} -2-E]

M A ZZ[9.3. 1] H e 22-7-21-10-Y) SEFS| = 2 -2H-S A T = [2, 3-c] ¥ E-8-7} 2 E2~o}n| = (FSA1610016): A
A5 FSA1610016<S (R)-2-=1-N-((1R,9R, 10R, 11R, 12R, 13S, 14R ,E)-12,13, 14-E 8] 3] =& A| -9-H| & -15-2-A}-2-E]
oM A Z2[9.3. 1]HMEFE 2-7-<1-10-U ) L2 F-2-& Holu| =2 ILE] FSA16090333F frAMeE W2lo=z A 234t}

I NIR (400 MHz, CDsOD) & 8.53 (s, 1H), 5.67 (ddd, J = 14.9, 10.4, 4.5 Hz, 1H), 5.52 (dd, J = 15.2,

9.6 Hz, 1H), 5.27 (d, J = 5.4 Hz, 1H), 4.35 (dd, J = 10.6, 3.5 Hz, 1), 4.21 (t, J = 9.1 Hz, 1H), 4.11
- 3.99 (m, 3H), 3.94 (dt, J = 12.2, 3.8 Hz, 1H), 3.84 - 3.72 (m, 2H), 3.58 (dd, J = 10.2, 3.6 Hz, 1H),
3.38 (dd, J = 10.7, 7.2 Hz, 1H), 2.91 - 2.78 (m, 1H), 2.72 (ddd, J = 9.9, 7.0, 3.4 Hz, 1H), 2.69 -
2.56 (m, 2H), 2.27 - 2.14 (m, 2H), 2.08 (td, J = 9.7, 3.7 Hz, 1H), 2.01 - 1.93 (m, 1H), 1.93 - 1.78
(m, 2H), 1.78 - 1.59 (m, 4H), 1.41 (q, J = 9.5 Hz, 2H), 1.17 (h, J = 6.8 Hz, 2H), 1.02 (d, J = 7.2 Hz,

3H), 0.93 (d, J = 11.7 Hz, 1H), 0.89 (d, J = 6.5 Hz, 6H). HRMS (ESI+, m/z): [CyHiN20s5+ H'ol o A

AbX] 1 527.3149 A

%

X1 527.3161.

HsC

(48,528, 89, 8aR)-4-0] 22 F-El-N-( (1R, 9S,10R, 11R, 12R, 13S, 14R ,E)-12, 13, 14- E 2] 3] == A| -9- 1] €] -15-2-A}-2-FE]

oM AIE Z[9.3. 113 Bb ) 2-7-<1-10-2 ) S 88 = 2 -20-2- A 3] 2= [ 2, 3-c ] ¥ Z-8-7} 28 ~o}m] = (FSA1610014): A}
& FSA16100142 (R)-2-#&-N-((1R,9S, 10R, 11R, 12R, 135, 14R ,E)-12, 13, 14- E 8] 8] EZ ] -9-1| &l -15- 2 A}-2-F]
O A ZF 2 [9.3. 1] E ] A~-7-41-10-¢ ) T2 F-2-Foln| = 2 BE] FSA1609033F fAFsE WAoo = A %819t

I NMR (400 MHz, CDsOD) & 8.53 (s, 1H), 5.63 (dd, J = 15.3, 6.8 Hz, 1H), 5.48 - 5.36 (m, 1H), 5.33 (d,

J =56 Hz, 1H), 4.26 (t, J = 9.2 Hz, 1H), 4.14 - 4.07 (m, 2H), 4.07 - 3.90 (m, 3H), 3.87 (dd, J

3.3, 1.1 Hz, 1H), 3.77 (ddd, J = 11.9, 10.0, 3.1 Hz, 1H), 3.60 (dd, J = 10.2, 3.3 Hz, 1H), 3.42 (dd, J
10.7, 7.3 Hz, 1H), 2.72 (t, J = 11.3 Hz, 1H), 2.68 - 2.55 (m, 2H), 2.42 (h, J = 6.9 Hz, 1H), 2.32
.13 (m, 2H), 2.11 - 2.00 (m, 1H), 2.00 - 1.93 (m, 1H), 1.82 - 1.61 (m, 5H), 1.61 - 1.50 (m, 3H), 1.17

[\
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(td, J = 6.8, 4.7 Hz, 2H), 1.12 (d, J = 6.9 Hz, 3H), 0.96 - 0.90 (m, 1H), 0.89 (d, J = 6.5 Hz, 6H).
HRMS (EST+, m/2z): [CoMlo0sS+ HI o] Tk A|AbR]: 527.3149 A2 527.3154

H3C

(4S,5a8, 85, 8aR)-4-0] &~ ¥-&-N-((1R,9R, 10R, 11R, 12R, 13S,14R, Z)-12, 13, 14-E 2] 3] =& A -9-H| & -15-2-A}-2-E]

O I A|ZF 2 [9.3. 1] 3 ~-7-21-10-Y ) 2 €} 8] = & -2H-2- A 1] 2= [ 2, 3-¢ ] T Z-8-7} 2 & ~o}m] = (FSA1610015): A
A& FSA16100152 (R)-2-#&-N-((IR,9R, 10R, 11R, 12R, 135, 14R,Z)-12, 13, 14-E &) 8] =2 A -9-1| €] -15- 2 A}-2-E]

ORI A ZF 2 [9.3. 1] E | A-7-21-10-9 ) T 2 @-2-&Holn| =2 HE] FSA16090333 AFS WAooz A =35ttt

' NMR (400 MHz, CDsOD) & 5.51 - 5.39 (m, 2H), 5.37 (d, J = 5.5 Hz, 1H), 4.30 (dd, J = 10.5, 1.7 Hz,

1), 4.25 (t, J = 9.1 Hz, 1H), 4.16 (d, J = 8.8 Hz, 1H), 4.08 (dd, J = 10.2, 5.6 Hz, 1H), 3.97 (dt, J
12.2, 3.9 Hz, 1H), 3.90 (d, J = 10.6 Hz, 1H), 3.85 - 3.75 (m, 2H), 3.61 (dd, J = 10.2, 3.4 Hz, 1H),
3.46 (dd, J = 10.8, 7.4 Hz, 1H), 3.21 - 3.10 (m, 1H), 2.73 (t, J = 11.3 Hz, 1H), 2.67 - 2.53 (m, 2H),
2.53 - 2.41 (m, 1H), 2.24 (p, J = 8.8 Hz, 1H), 2.03 - 1.94 (m, 1H), 1.92 - 1.80 (m, 1H), 1.80 - 1.46
(m, 8H), 1.26 - 1.12 (m, 2H), 1.01 (d, J = 7.0 Hz, 3H), 0.97 - 0.91 (m, 1H), 0.89 (d, J = 6.5 Hz, 6H).

HRMS (ESI+, m/z): [CoHiNs0s5+ H]+°ﬂ gk AAER] 527.3149 A 5] 527.3156.

—fﬁli Zﬂ = (MIC)% A B AFE ZE dTa (CLSI) 7hol=gfelel whe} Hmx WA 3]A whel o]
1 4

L]O]— U}L}/\]—/\)Oil‘i—ﬂ/] Ea FE AT 9 M EHE'_HE QI=L. (JMI Laboratories Inc.) (®]= o}o]<
F w2 gWE), wlola w2 (Micromyx) A2 (MMX; u]:} A b ZrEalas) 2 owjAEA = ofo] =
o]o] T A3 (Massachusetts Eye and Ear Hospital) (W= RA®)ZREH 549 dA B2F2 o|FoxH.

MIC A@e] Az dell, F3 2 AIE 35HE ds g XA = (NS0, F=2]A D2650) T4 2,560 u

g/mLe] YA FER A3 7—}7—]{9] Ao dPHoz AEH FFE 5% UAE 64-0.06 ng/ml (2.5%

HZF DMSO sX)%th.  olFAMtolAl S BE APl HluAEA ARgEit. RE HtH ol 55 "9 g

A ZHolE (5% o NS %%6}—‘5 EYA g5 kA", ] thololix-2¥l 2 (Hardy Diagnostics)) “dollAl 7
thujFatar, 35ColA A o)At F7IAE Yol2-2AHH HF-3E B 22 (CaMiB, BD 212322)
ol AgA)7)a, Fe DEE 0.5 Muds FFor 243G Y. dgAS FUlE 3 Ete] B2 1A 4

AP 9% 5 x 100 (FU/MLY) HE AEES FSa%UT. 2447ke] AFuolA Fol 7AA uteelo} 4ge
= H 87Ee SEY HA $X2F MIC (pg/ml)EA 7153830k, 1. o F7]mAle] gk MICE +
5] [Ito et al. Antimicrob Agents Chemother (2016) 60(12), 7396-7401]e R a1¥ Axjo] uwpz} A=~ 100 o]
= wE FAR AAEE Fol-AE HY-IE HEXAN TFagn. 7] Ze 2 AAWEY 3EEel
-8 2 a-34 o = thell dis) AE e el €48 BhdtieE S BHoErt.

12
2
ol
_,d
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[1047]

[1048]

[1049]

[1050]

[1051]

[1052]

Iy %

-5 Tl g

3}8tE<] MIC (upg/mL)

5 e A FSA1503054  FSA1503055  FSA1503058
of & o} £ HAVHO01, ATCC 29213 0.125 0.5 0.125
of £ oz~ HAVE031, c-ermd NT NT NT
+ o) ofFf2 HAVHO16, MRSA 0.125 0.5 0.125
oA of-f-Flf 2 HAVH202, ATCC 700699 8 32 4
M ops Jrirjopol  HAVH03, ATCC 49619 <0.03 0.25 =0.03
o= H QA< HAVEO04, ATCC 19615 <0.03 0.125 <0.03
of. o Al & HAV#318, VRE; 94 16 4 2
of. Felo] HAV#006, ATCC 25922 16 =64 16
ap oL FH HAV#038, ATolC 1 16 1
A S Ak HAV#040, LptD 4 64 4
o] SA =7} HAV#450; 9 A+ 32 =64 32
F +5 4 FSA1507013 FSA1508003 FSA1507066 FSA1508001 FSA1507068
off A of 2 a]fA HAV#001, ATCC 29213 0.125 0.125 =0.06 025 =0.06
of . of-F P HAVE03L, c-ermd 4 2 0.5 0.5 0.5
a O ORPHIPE TIAVEIG off NI 8 0.5 1 2
ul HAV#033, c-ermB 0.5 2 0.125 0.25 0.25
HAVH#005, ATCC 29212 0.125 0.125 =0.06 0.125 0.125
HAV#318, VRE; 94 NT 1 0.25 0.25 0.5
ITIAV#006, ATCC 25922 2 4 4 F3 4
HAVII038, ATolC 0.125 0.25 0.125 0.25 0.5
T&‘ TIAV#040, LptD 0.5 0.25 0.25 0.25 0.5
o Aol srxdofe]  HAVH402, FQR 8 16 16 64 8
o] LA} HAV#450, D4 2 8 4 16 3
off o] vp-f-ErLjo]  TIAV#010, ATCC 19606 2 2 2 2 4
i, ofof E[h:AF HAVE009, ATCC 27853 64 NT NT NT NT

s e &) FSA1504066A TSA1504066B  TSA1504068 FSA1503085
of & of-f-2l-f HAVE001, ATCC 29213 <0.06 0.5 0.5 0.25
Of-Ef-2 HAVEO31, c-ermd 4 32 =64 32
o s ofPEPS TIAVE2IG, of =64 =64 =64 8
5 oA HeAA HAVHEO33, c-ermB NT NT NT NT
of. gof Zhal= HAV£005, ATCC 29212 NT NT 2 0.25
o] Fo Al S HAV#318, VRE; 94} 1 4 NT NT
of. &afo] TIAV#006, ATCC 25922 32 64 64 64
of. Fafo] HAV#038. ATolC 1 32 32 4
,{z of. Fefof HAV#040, LptD 2 64 64 8
~ el FFELoF]  TIAVH#402, FQ-R 32 64 =64 64
Ho]. LA E 7} TIAV#450; 94+ NT NT NT NT
of of. up--F]o]  HAVE010, ATCC 19606 8 64 =64 64
o ofo] Er]=A}  1TAVA009, ATCC 27853 NT NT NT NT
FSA16 FSA16 FSA16 FSA16 FSA16 FSAl6
z ST A 07077 07090 07075 08021 09015 09037
ofj = of-F#-P= | ATCC 29213 <0.125 8 2 0.5 1 0.5
of = o] | MMX 3035 4 32 4 2 2 0.5
of & of-faf-9= | A (e 16 >64 8 4 2 1
o= FrH L] ofof | c-ermB ND ND ND ND 0.25 ND
o] o zhe]= ATCC 29212 <0.125 3 2 0.5 2 0.25
A JMI-990536 2 16 2 0.5 0.5 ND
of. F&fof ATCC 25922 4 >64 4 1 8 1
of. Fefo] AtolC 1 4 2 1 2 0.5
of gefof IptD E9Wo)A 1 8 2 025 2 0.5
Aol FrEi{ofo] | IMI-991193 16 >64 32 4 32 16
I ofof Fr]=AL | ATCC 27853 ND ND ND ND 16 ND
of o] mp-fEF] o] | ATCC 19606 8 >64 8 4 8 ND
FSA16 FSA16 FSA16 FSA16 FSA16 FSAL6
5 Ei A 09052 09051 06033 06034 08082 08083
of &, of-f-u = ATCC 29213 0.25 0.25 1 1 1 1
o= ofF - MMX 3035 0.5 0.5 16 64 16 16
o ofpE-P A el 05 05 32 >64 16 32
o~ drR Lot c-ermB ND ND 4 16 ND ND
of Fojz = ATCC 29212 0.25 0.25 1 2 2 1
of. o]+ TMI-990536 0.5 0.5 16 >64 ND ND
of &Ffo] ATCC 25922 2 4 16 64 32 16
o] Ze}o] A A ND ND ND ND 64 64
o] #efo] AtolC 0125 025 1 2 2 2
o] Fe}o] AlptD EWOlA 0125 0.5 4 8 1 1
A o] 775 oFof IMI-991193 4 8 >64 >64 >64 >64
3. oo -F7] 2= A} ATCC 27853 ND ND ND ND 16 8
o of_up-f-gkif o] ATCC 19606 1 2 64 >64 ND ND
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FSA16 FSA16 FSAl6 FSAl6 FSAl6 FSAle

Z 7 A 08088 08089 07032 07044 09034 _ 06086
N i i ATCC 29213 1 2 0.5 0125  <0.06 16
of = of - P MMX 3035 8 8 4 2 0.25 64
of = of - P QA (cf) 8 8 16 16 0.25 >64
of. jof el ATCC 29212 1 1 0.5 0125  <0.06 16
of. oAl TMI-990536 ND ND 2 1 ND 16
o] gelo] ATCC 25922 8 16 8 8 1 64
of Fifo] S EEA) 16 64 ND ND 2 ND
of. Fejo] AtolC 2 2 0.25 0.5 <0.06 2
of Fefo] IptD S o)A 0.5 1 2 2 0.25 4
A . 2] oFof IMI-991193 32 >64 64 16 2 >64
. ofof F7] = AF ATCC 27853 32 32 ND ND 2
off o] up-f-gki] o] ATCC 19606 ND ND 32 8 ND >64
[1053]
FSA16 FSA16 FSA16 FSA16 FSAl6 FSA16
2 T Y 07019 07020 08009 08016 08024 _ 08025A
of = offE P ATCC 29213 4 4 32 8 4 4
o~ o MMX 3035 8 16 >64 >64 64 64
R A3 (cefr) 16 16 >64 >64 64 64
of o zel ATCC 29212 2 4 >64 8 2 4
o) oA TMI-990536 4 16 >64 8 2 8
of. Fafo] ATCC 25922 4 8 >64 64 16 32
o] Fa}o] AtolC 0.25 0.25 >64 ND ND ND
o] 2o AlptD E1¥ o] A 0.5 1 >64 8 4 8
A o] 37K 1] ofof IMI-991193 >64 >64 >64 >64 >64 >64
offo] Bl-2rkL]o, ¢ 2 3 > > > >64
[1054] ) of_uf-p-ekL]of ATCC 19606 3 32 64 64 64 64
FSAL6 FSA16 FSAL6 FSAl6 FSAL6 FSAl6
5 o A9 08025B 08057 08056 08037 08036 09094
o= of-f i) ATCC 29213 32 4 4 32 0.5 0.25
of = of-f-E]-p MMX 3035 >64 >64 >64 >64 16 >32
o 2 o) -] P2 12 (cfr) >64 >64 >64 >64 8 >32
o] oz~ ATCC 29212 32 2 4 16 1 2
of ufoj )% IMI-990536 32 ND ND 16 1 >32
o] Ze}o] ATCC 25922 >64 >64 64 >64 1 >32
of F&lof D EA) ND >64 64 ND ND ND
o] o] AtolC >64 16 16 ND 0.25 32
ol Fefo] AlptD E 1 o)A >64 32 4 4 ND 32
H o] srH L] ofof IMI-991193 >64 >64 >64 >64 8 >32
. ofof-F7] = A) ATCC 27853 ND 32 32 ND ND ND
of of_nj-f-vki] o] ATCC 19606 >64 ND ND >64 16 >32
[1055]
FSA16 FSAl6 FSA16 FSAl16 FSAl16 FSAl6 FSAl6
= A 09033 07022 09096 09095 10015 10016 10014
of = of e ATCC 29213 <006 <006 <006 <006 0125 0125 0.5
o= of e~ MMX 3035 0.25 4 0.25 2 8 16 32
o= offaE = A (cofr) 0.25 4 0.25 8 2 16 32
off A frELfofof c-ermB <0.03 ND ND ND 4 8 16
o] sjojzia] > ATCC 29212 <006 <006 <006 0.125 025 0.25 2
Of. T A] TMI-990536 <0.06 1 0.125 2 1 4 32
o] Fapo] ATCC 25922 1 2 8 8 16 >32
o] F&fo] DA 4 ND ND ND ND ND ND
o] #&fo] AtolC <0.06 025 0.25 4 ND ND ND
of. Fefo] AlpD E¢IWlAl 0125 025 0125 0.5 1 2 16
AJof_F7 R L] oo IMI-991193 2 8 16 32 32 32
. o 77| A} ATCC 27853 1 ND ND ND 4 4 32
of o] Bf-7-et] o] ATCC 19606 1 2 4 ND ND ND
o o] X QIEF-FAA | ATCC 49247 <0.06  ND ND ND <006 <006 025
o e e 253
[1056] Fef e ATCC 25238 ND ND ND ND 1 2 16
[1057] 1% 2 wE
[1058] Aol A, B5ge del e @AY E g Euozr Wy @t @ sh wi sht xs
E ud 4 gtk T s o] FAY Abolel "EE"S XgleheE AW EE AW 2 YehdA
QAL Ei del pelomve wusd it @, 7 TAY F S, s 23 ER 2R Fojd AYE
T Wl EAtAY, 1o ARSEHAY EE gy 19 #EEHE A5 $FE AR 7k . B ouy
& o Age st Aol Tl AR ER el EAEAY, o) AgHAY EE U s
HE AAGHE 23t B Age o FAY F oY 29 B BV FolXl AAE EE W A8
Ak, 2ol AREEAY B g 1) dHEE AANYEHE Eghe
[1059] bR, ¥ oawe A" A7 F skt oldorRElel sh ojdel AT, 24, 2 Y AEH foit =
g2 A7 E9E BE BE, 23 9 SES 233 oE B9, E UE AT 50 d99 A
THE BAD AR AT FEFA Qole) e FTIeA BARE st oo AL TPeEs WY
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