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Ac acetyl

BAIB bis(acetoxy)iodobenzen

Bn benzyl

Bu butyl

CA chloroacetyl

CBS Corey-Bakshi-Shibata

Cp cyclopentadienyl

dba dibenzylideneacetone

DBB di-tert-butylbiphenyl

DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
DDQ 2,3-dichloro-5,6-dicyano-p-benzoquinone
DEAD diethyl azodicarboxylate

DIBAL diisobutylaluminium hydride
DMAP N,N-dimethyl-4-aminopyridine
DMP Dess-Martin periodinane

EDCI 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
en ethylene diamine

Et ethyl

EWG electron withdrawing group

HATU (1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium
hexafluorophosphate)

LAH lithium aluminium hydride

LG leaving group

Me methyl

MNBA 2-methyl-6-nitrobenzoic anhydride
Ms mesyl

NBS N-bromosuccinimide

NIS N-iodosuccinimide

NMO N-methylmorpholine N-oxide

Ph phenyl

PMB p-methoxybenzyl

PMP p-methoxyphenyl

3-oxid



Pr
PTSA
TBAF
TBDPS
TBS
TEMPO
TES

Tf
THF
TLC

Tr

propyl

p-toluenesulfonic acid
tetra-n-butylammonium fluoride
tert-butyldiphenylsilyl
tert-butyldimethylsilyl
2,2,6,6-tetramethylpiperidine 1-oxyl
triethylsilyl

trifluoromethylsulfonyl
tetrahydrofuran

thin-layer chromatography

trityl
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VU RN ETEPIBAAE L CHFEINAEKGFEEARTHE, NJaryFJry B oD
W& 3R ICEMETH 205, 1992 FEICH B IC X > TRBERDBER I L, 20K, &
SRR IR 7 & % o 7R 2 MG TR MBI 03 % S USSR, NV a v FY Y B @
HrEyOREE2ET 22 79 VBRI I N |, ZOBOEEV— b OEGELOKS
RZVTV UV RTERAT—LVTHRLZERG T2 L AREL 2D, =) 7Y v R
VBN T 2 v E L Ol I Nz, EDfER kI Nz L idwz, Y 7Y v
HESIFFICEML T EKZE L TE D, 2D L) AR O GRILAY IR
FiE L THARATHO T EFRENS X ) Icmo7 &) fifilid, SR BENE
2R IREHITHD LR B,

Figure 1. MEEHSERAA ML &Y 3 X OBLEE



Fofi EkYIETHA N

DX EBREROL L, FEHIIMHEES 7/ X275 Y 7 Lyngbya sp. X b 4%
FICCHEEx N7 18 BB~ 7 u Y FElHiAE Y v 7794 FIZEH L 72 (Figure
2), ERVYIETHYA NI b FEESAMN HeLa ICIEBLE TR 2R TLEY
& LT 2009 FFICHE S N7 TH D . Z DBRDIFRIC K > TEHRH)/MaAREE | Ca™
AR 7" SERCA #HET % Z &, SERCA FHFICHER T 2 /M afE R b L 2ADBKITIEH D
THRF=—YRAZFEET LI E03bho, £/, 2015 FIFERY VY ITETHA P E
SERCA Lk X &8 2 b ., LilofR2 X+ 26121852 L
MTE, I5ICEXRY Y7 ETH A FD SERCA I T 2 FEAMRR b »IcT 35 2 &

Figure 2. £V v 7' 7% 4 Pk X Ut SERCA FHEA D&



T & 7z (Figure 3),

T, M, BEEESCRELLBES 7 /NI TV TS, bk 6 e 77V
av 3 oY v IIETHA FEEREVBHEEIS N, 201 THL 7 7Y avIcH
W 2HRAEE LY Y IEL A P A B IO B IFEHEG X D b 5o i E i s
ZR L, ZOEMERFIZERY Y 7ETY A FOb o L FEEkIC SERCA DIHETH 5 2
EPHHL TG, 2, I8 BRIMBILINHELZFIDER ) VY IETH A FC®
D MR G 2 R & o 22 2 0 6, AW FBICIZ 18 BB S
BWTHrZ Ebbhot,

SERCA ZIZU®ET 2% Ca” Ry 7°¥ 87 EIE, AARFICIAS ML TEH, Ca”
TEEE MR EE R EICEHETH B £ IN TV B 4213, & Y BHili¥) Thapsia garganica
DOHEEINT Y T ANy NI3BIE T 5 SERCAHEROFTHIRbEI R bD L
LCAIsNTE D “, SERCA FHEAIL L THIZEY —Vicflibii T 2130, EXRM &
LCOIGHbIREINTWw3 7,

SERCA IcNd 2 fiEzHobT Kz d 5L . B ) VY 7ETH A F(K: 17

MIEEZ 7NV F (K 0.1 nM)IZiZ% 2 b DD, fitdd SERCA HEARITH > 71

E

Figure 3. ¥ Y v 27 v 74 4 I & SERCA DI X #ifdE



7Y UEB(K: 1800 nM)" % 2,5-tert- 7 F L-1,4-_Rv V't Far ¥ / v (K: 400 nM) &
g3 2 LIRS VIHEREZ G LT3 2 b s, 2O L 7L X UL
134 B 2478 T SERCA AT 22 05, B YV IETY A FEEFHHD
SERCA [HEH L L THMNTH 2 ZEBHAENS, LELERS, BV IETY
4 FEIZZ Db HEEEYIHRKARY & MRICARR D 5 OfHEEIIR S L Tw 3,
FH OV LI B VL, Fox FEBITRENERZES, > 7/ N7 7V 7
ERETLIEPLTLOERY VIETYH A FPEEBRLZ LN TE T Ao, £
7o BIE TR R 6 B E 7 7)) a v 3IFEBEHO AR I EEHOBRAEI KR I N TIW»
25 D0DWTNHMERK T TH Y REME> T /37 7Y 706 3G L o R
T2ILDRTER, 500, HEfINALEWIZBCERE, BILSEITEICALETH D
DO Z V2 2 EWTE B RIGH - KIBGFREDBReN T b o, RARmMEFIHL %
b2t X 2 N LERBEORIBIZREECH -7, 2o OfEEZFRT 2201, &
FHEER) VY IETH A FEHOSGRME L GRL— 2R T2 2 LIk 2HHA
THBEEORIICEFTHI L E LT,



HIHE kYT A FEOARI

BV Y ZET YA FEOARIFR OIS N —TIc k> ThbHESINTED,
2011 4EiC Maier 5312V v 7794 Fo Cl1-C13 7' X v b OEREZRE L 7%
(Scheme 1)'°, 9 Maier 5%, XEo#lickoTHNLE FrF T LT 27 )L A2
EFIFERE LT, LB 0T & RERO L2 T, e AEE7 L a— )L A3 %
B LTz, 2, HBEEWERA X)) Y v A4 I T 3 AR8F 7 L FMALKIGIC & -
TPV FXVAB L L7, 2%, 7TLFXF v Ab Z a7V ICEHL L 72D 5 12 Brown
DAEER 72 7 ) MBS X > TAF R 2R L, 2 vhe =)L A7 28R L 7,
i, 7Va—)L A3 Lav{bE =V AT 27 0 A XY vy ARIGIC & - CEFET %
ZETCI-CI3 27 X AB DEREZERL 72,

Scheme 1. Maier & O &5 F5%



¥ 7- Chandrasekhar 5 1 2013 412 C5-C23 & 7" X v F DA %28 L 72(Scheme
2)", Chandrasekhar &z 7u €A LB F LBl ZHHEERE LT, EXY vy 77
A FOMBELTICH 7B T7VTEFB2 25K L7, Bonz7)T7E FB2IicxlL
T, Crimmins & OAFMBIIHEZ O 7 ZARZEIR 7 L B — VOB S X > TRE R &R
F L, AR ORE & Wittig IIGIC X 2K ZFETT7 VT E FBANEEH W, Z
D%, Bon 7V 7T F B4 ZHIEFHB L 72 PT ALk v B5 & Julia-Kocienski Kt
Ik o THfET 22 LT, C5-C23 17 A F BE DGR EZEKL T3,

Scheme 2. Chandrasekhar & @& T 9E

FEHOOBRMAEDOG YUY, Ex) vy 773 A FEHOGHMI L LTt Eido 2
BIEE SN Tz, WTNOIIAL ., 2AKOWMEI N T Ero7cER) VY JET
YA FEOEBIK L L COERICHREN S O Th 228, 18 BEEEOMEILER T
ECwhdol, EXY VY IETHA FEOGHKIZEW X, ¥T2AK0fiHE T 7
VavaEERDY =7y MCEREL, ZOREMEE~NOLImEZHET I L L LT,
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£9. FEHIFLFEPIZEE L HIC 2014 FEICE R Y VS E L S A4 B A DRIDOERERE
L L 7z(Scheme 3), 2EKICEWTIE, RO 7'V > F—VaEAk C1 2 ¥ ERE
LLTRAY VY C2 2GR LT, £7-. JE®D Brown OIAEIRZ: 7 ) MGG
L IR L- R R 2 SR & LCavfbeE =)L C5 AR L 72, BRI, Bonik A
yvrv C2iavfke=,Cs%, AT NLESTA Stille vy 7'V v 7 RIGIC &
STHIETEILETERY VY IELTTA N ANEFET LI ENTER, AEKICE
WT, A¥vF v C2Lavfke =) Cb Z4¥H Stille &1 v 7'V ¥ 7z ko CTHlifh L
TLEH L. BIERINECE IBT L a—LOBLEITI) 2 ENTELD o7, ZDE
e LTld, B VO LEEDREZ SN, 2D, FlcAy v+ C2
Lafbe =N C4 %2 2T IALKIGIC X o> CTHEfE L 72D b iz, 491N Stille v 7°Y
YICEk o T I8 BRAEMET 2 L v ) AR X > TEaREER L 7,

Scheme 3. £V v 7474 F ADELEK
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4 Y FOWE 7 V—7d Goswami 513, FEHFOERY V7L 74 F B DAL
OWE " LIZIFARIIERY Y IELXTA P B O2AKREERL, MEL T2
(Scheme 4)”, Goswami & & Jamison &5 O FiEx HWTHKO 7a L)L 7L a—
VWDIDRIFZ VAL RBRTILE 2= ay/7 ULzl L Cffvw, 7va—n D2 %
372, 2D, Brown DINERNZL 7Y MEEIEZ1TH T LT JeEiEtkEs 7L a
— VD3 ZHRL 7o, Eo. AFAMIEZ F W7 T ASEIR 72 7L F— )V & Julia-
Kocienski KIGZ KGN E T2 2 T, 27 =)L D7 287, 7L F—ILKIBIZE
W, AREIRMEZE HIFIC WHERELO 7L F= VKB Z AL TEH ., Z D kE
R 51 IcE 8 oTw3, 7, Julia-Kocienski KIGIZEWTH EfkE Z (ko4
B2 6.2:1 ThHotz, 7a—) D3 &2 b =)L D7 ZHEALIRIC X o THliRE L
DBz, 18 BEREH % 771N Heck IBIZ X > TT > T b, AEHIE, PRI
THRDRVEGKTH 5 & A 50, MEERED [FICE W TEEPKRI N TW 2,
F7:. 7 a—) D3 OHAKICIE Jamison 6 DFiEEZH VTV 2 EIc Xk, B
S OREEIHEMBEM 2 Em e LAARICIEEL Cuikntbni s,

Scheme 4. Goswami HIC X 2 bEx ) v 74+ 74 FBDOELHIK
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B2E YRV IEZIAL FBOLERK

BT AR

FEFHIZ, ER) UV TETHA FEOARMMEICH)  FTERY Y IEL T4 B
DEGHMRIEF L7, Z DGR % DN 278§ (Scheme 5),

Scheme 5. £V v 74 F 4 ¥ B O&HKEE

RITARICH 2 ERY VY ITELXTTA B ADEERDOBICIZ, A¥vFvEavi
Eo V2 A, IR I e MEL TL ) L BOZMPBINETH
o, Ele, ERV Y ITETHA R C D k) BIEY v Bl I i RRERE D
HFlERE» S, HEP T VPR LRETH D EEZ SN, BibT 2 X9, kY
YIEX T4 FBOEGHICEWTH, AF v Eavfbe = k57 Stille 4 v
TV ITRIGICE > THFTLTLE 9 & BROBHDOBILAEY B aLTLE) T &
Bohpot, ZIT, EXVVIEXTIA FBORBGHICELTIE, R vFr 4L
afbe =5zt Lo bic, 7 FW Stille 7 v 77 v JROBIC L - T 18 BEi%
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WEETLIEEL,

Fl. AV F Y ARBKRGT ARy DOE FR A 2 LRIBIC X > TEAT S 2 L
E L. VBRIV GMEDNEch 5 & PRI NS ZEH Z{k4 L 7 + ~iX, Horner-
Wadsworth-Emmons K&z Hw5 2 & THERRTH S EHEX T, AV F v 41
FET AAF RGO A E R 7)) o F= L8R Z2H W L CEAT S I L
& L7,

Fr, aVLE=Z V5@ TATE R 6 EAXHYIY ) v T OSVEERN ATV E
—VRIBIZE > TAEFREMEL 0B, FAFx— T 8 M w7 Horner-
Wadsworth-Emmons JOGC & 28, @HE-WAT L 7 4 AMUKISIC K 52 3 vk =
WDBEAIZES>TAERTBI EE L, C3MDOAFKKEIZ Corey-Bakshi-4EHDEIGIC
FoTHET 2L E L, £/, TIATELR 6 ZREBAOEAEEET7VTE F 19” X
DERTEL D E LT,

W2k R¥UFvADERK

WD 7Y > F— VSRR Zz T, Ry vF v 4 oalzfino7k
(Scheme 6),

FT.(R-PVFATVSINI—TARIFTLT7EF Y FREHIE TR
FZBABEL . AU 724 2 kg2 TBDPS ECff# L 72(99% in 2 steps), # D,
FUFNLVEEZBICESTHRETLZIETE 1 7V a— L Z2187285% DIz, Dess-
Martin ${3 > IC X > TRLLT7 LT E F 10 & L7 (96%), 5oz 7L7E F 10

Scheme 6. 2At¥Y) 14 D EEE
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IR LT, LREASE 117 %2 f v/ Z 58RI 7% Horner-Wadsworth-Emmons Kt %
fFHOZETI3EMMAL 74 v 2RHREL A7) 12 £ L7(93%), = A5 )L 12 %# LAH

TEILT 589%) 2 L TESNAZTY AT a—)L 13 12k LT, Appel &) = % 3
T 52 TR 14 ~ & 2L 72 (quant),

MT, BV v 7EL 4 F B oflifEis 2RI B 14 L An Vi
DEAR-EH 7 0 A Ay 7V v JROG ™ DEMMET 247 > 7= (Table 1), fill#ite L TE X
(XU Tr7R NI LM BEELTKBAY 72wt &,
HioY v 156 23 Zik L ERD I 2:1 OB EE 2R A & L TIEE 34% °f
LN, Z0%, MAHKZZH L CRISZEITHR272E2A, VVBAY Y L%

FIHEDINE ISPV 1625252 Exbhrolz,

LOLBRS, WTFNROFRMAICE W TOEAR-EHA v 77 v ZROSICE W TIIGE
DFFHMEPE N & & 3EHAL 7 4 VPR LL L 2w, Z{F15 & Efk 15
DD 2:1 OPEEREERIEAY E L COALDLHWYDPE SN2\ 2 L3R &
LThIFont, RRIGIZE VT, 287 27 LS L TEEL 7o 7 Y
7 LRSS, 187 O AR E B CEMEML L TWw B b D &£ # 2 7(Scheme 7)%,
Z2Z20C, Bt HOEER-EH e A Ay 7V v I RIGIC X 2 SEAGE IR 2 18458
TOMRIWNETH 2 LWL, HofmezHws et Lk,

Table 1. $iAR-Eii7z v 2h v 7 ) v KGO BT
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Scheme 7. $iR-EiRiZ v 2 A v 7V v ZFRIGICE T % BHAL 0 #EE KIOOHERE
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ThHL, 7 TE R 10 LTI 2 A A A 2 —F2Hw5 2 Eick
% Horner-Wadsworth-Emmons )iz % 177 - 7z(Table 2), £, @& DK A KV BY
IFNLEMEHAL, L LT NaH 2 H w7 (entry 1), Z D%, HIOAERYIZ—Y)
Fond, ZEOZZAFUVPEINETHONLEDATH>T, TATEFD 7R/ OLF
WALD 70 b v BRI RPN D EIIEHBHI S N 70, HEEZE TS 2HNT
LiCl zZm#l & U-CHv>T DBU Z ¥k & § % Roush-1E531: * 5l A 72 SR AME T
L7%DARTH -z (entry 2), VARERMEDWEEZH-> T, FAFVBY 7 2 =)L ZHH
TRREE P 2R E A WRIIKIFCH EL2b0n, HWEIZRZ 2 Ziko
ATV DHDERITERK L 72 (entry 3), Z Dz, V) v Lo EHILCE K51 ICB
T LM 2T R A BFRIFEE LT PIAELZ L ORAFR—F 7%
ezl tick>Toi HND EFZ AT UBMERL TR, £/, JOBY »
W oI IEA Y Te eV ERNRETH -, BoN= MYV EfRE ZED
ITHEREEZ 41 WAV TH 1, DL DERBETHMEAIRETH > 7D THRAYD £ X
DFOIZHHT 22 L L LT,

Table 2. Horner-Wadsworth-Emmons )i iC X 2 Hl§H o K

ARBBICE T B AERMEIZL T O & 9 1c£%% L 7 (Scheme 8), ¥7. L%
W L 7zt (entry 3)120d, SERRIVICEN T 5 ZRB M L 72, T, KRG
THDLIAT VR T LD ORES, TV TE FERARF— FDEHET 5
DVREEZR/NMNCTE I ETHRONGERETH S, UL T, = Y ILEIZIE
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WINS REWIETH 272012, 20D FHMEE T 2 BRI IZIBE 3 23 AR R E O K
EhELE LT, 4, = MU LB TRIMEOBS W 212, KIS I3 HERN
IHEFTL. HINE T2 ERPMERL TH S NLz(entry 4), I 512, Iid—BINZAH R &
F— bt G (entries 1,2)121, RIGHEDIEF IR > 72 72 O IR AK KT
LTLEw, HERNWIZAERLSTW ZEoAaBRG o tEL61S,

Scheme 8. Horner-Wadsworth-Emmons & it: D 3742 3R 4
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= FY % DIBAL HowEILL, BUM T 22 ETHEon/7 VT e FIck LT
NaBH, ZfEHHE ¥ 2 2 & T, 7Va— L 17T~NEFEE L7, ZOB, 3EHRAL 74~
D—EMEALD RS 72D, 7L a— VORI TR ERZ VAT VA T L 702 b
7774 —THMETAIENARTHD, PYNTANI— )L 1T 2 —DRMEELE LT
2 2 L2 TE(37% in 3 steps), Z Dk, KgHEz 2 BRI R~ ELHL | 5
SNEAZE P FBILTA 2 TPy 15 & L7(62% in 3 steps), Hmi4Ic,
TBAF % JH\»T TBDPS JEZ % L 72(83%)D b 12, /85 27 Atz 72k Fa X
G NMUBIG 2 %179 2T ETRAY v F v 4 AL 72(37%) (Scheme 9),

Scheme 9. XX v+ v 4 DERK

B3fi 2he =)l 5 DEK

e =)L 5 OERICHD, KD 1,3-7 a8 P4 — Lz HFEERE LT
Sharpless [#1t. % RS & 5 2 BRI D 7 BBE DALAZE I THIL T & 2 A0 7 v
Ft F 199 % M7 (Scheme 10), 7 VT F 19 L TAHAAF T v 20 Z2EH S 4,
Wittig IKJE%2479 Z EICkh 250 21 & L72(99%), OB, HIWO EXL 7 4 v
PP —DFEMERE LTE SN, 2D, DIBALICX 2 70 a—)L 22 ~DIEIG(92%)
t Dess-Martin f8{t. *'(quant) 2 & C 7 LT F 6 ~NEFFEE Lz, 7LFE F 6 ICxd
Z2AFYYVY ) v T BRI TIV R =V, BHIWO 7V F— Ak 23 25
—DRWEKRE L TNE L G2 2 (quant), AR I ANLEHGEF I X FILEDORZE
(92%) & 2 KIEFED X F NALB2%)IC L > TAF N T —T)L 25 £ L7DL  AAH
RABILMICHRET 22 ET7La—)L 26 ~NFHEL7(90%), 4. ZOBRET, K
RO AR DREDBRICH O R D 7L a—)L 26'6 L0 26"L 'H NMR #% L
922 ET, Ta—) 26 PEADHNZAEREZAL T3 L2l L7z, ¥
7z, 7 a—)l 26 1 Dess-Martin iA3K > IC X 2 (LIC k> TT7 LT F 27 N L HH
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TE72(94%),

Scheme 10. 77t K 27 &K
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HwT, 7Tk R 27 &£ ® Horner-Wadsworth-Emmons K w3, B 2+ %
—F 8 Z&K L 72(Scheme 11), Hilkd 1,3-7a 84— )L kD 2 oo
5 BEHIOT7NTER28IH LT, AFAVRAR VB AF L EMME LI LTT
va—jvE L, 20k, & U 7% 2 kg% Ley-Griffith Jgfk *iIc k> Tr b vk
L, FAFRFR— b 8 %157:(41% in 2 steps),

Scheme 11. kA F= 4 — F 8 DEFK

TIT k27 LK AR %=1 8D Horner-Wadsworth-Emmons [t &, IR & <
Hiox /) v 29 #527-(83%) (Scheme 12), U7 x/ >~ 29 % Corey-Bakshi-
Shibata #27t * O 4ef:% F\w CARERIIC 1,2-80 L, 7ba—)L 30 & §i— DIk
YR E LT, Bk, #7104 U 7K o LB IS DT, &R Mosher ¥
PERWHT S LR L 7z, iuKigEEE TBS HEiC X o THEE L 2z (quant) D B I,
PMB HDFEE T T Ry PV EZERNICERZE T & 2 —E 1= J0Al LIDBB” 2 H\v %

Scheme 12. 77t F 33 &K
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LT, 7a—) 32 L L7(82%), 4L 7 —fkKiEFE I TEMPO BB{tic k> T7n
T F 33 N EZHTE 2 (89%).

Rz, 7T E R 33 ZHOEH-WAL L 7 4 VUKIG * O RIBEM % #BET L 7
(Table 3), £, &b MM TH 2¥EBEL LT THF ZfEHI L. RIS EZ 0°C
L7l Ah, HWD I ZLE =)L b 2R 7T7% T2 2 LB TE L LDD, EEY
FHNO EREEE R 2D 6:1 DRGVITHD, TNox2THTLILIZTER
o 7z(entry 1), 2 ZC, Evans 6 O "2 2& i1, EfRERENMET 2 L3 NT
W 1 4-PHX YU ERBEHEELTHWEZ EE L, ZDMER, EARD ARG S L7253,
S EHE S ASRRFE (AT L FOREAS NN X 47z (entry 2), SOGHE D 7% JH - T SRS HE
#A0°CETHI LA HNET S EROARDBBRENS LI FERIZED S hh o
b0, IWEDA EIZASNT 42%I1c L EE 0. I SIFERHIEIRE Nk ho 7
(entry 3), JHEEE, B IREOW G2 WET 27D THF & 1,4-PF X3 D 1:4 1R
B 2k R (entry 4), 78% &\ 9) RIFRIGKTHIND E kZH—DERY) &
L TR IEDRTEL, BIF-NALL 7 4 AMERIGDOMBEEIZ, 7LV TERFEY =
SHNY 7 u ARG T BB IREEDORE R ZODERIE T A b)) 7 IOUALICHEL
BT 2EBRRELZRL L CHHIN S, WHELTTHF XD b REL 1,4-V4 XY
YEMVDEZET, 7uLITHNT ZIEEEONREEIR R L 22 LT, 2 ORI
DMET LK, EREDA ELLEE L6 S,

Table 3. EH-HNAAL 7 4 VLRIG
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Fonfavfbe =)L 5 3 3 BEOLHMERET, ANK UKk 36 ~NEFHETER
(Scheme 13), 3§75 .DDQ ZH W T PMBHEZREL 7 Va—134 L L7-DBIC,
Dess-Martin {3 * 2 HHC—Hfk 7L a— L z2@{tdT2 2L Tc7 LT R 35 L L7
(71% in 2 steps), 7/ 7 t F 35 (% Pinnick &{t. * D& fd 2 £ THILR V] 36
NEEHATE T,

Scheme 13. H K VB 36 DEK

A Ay vrviavfbe Lo vv) vy 7EL 74 FB oG

RBIC, A v Fve s Avrtavfbe e S Ay REETA I LICkBE
VY7L 54 FBADFEEAEITH 7 (Scheme 14), £, 2% v F v 4Lt avfLe
=I5 2w Stille 7u Ay 7Y v IR P12 X o T, Wik 7 Ay b RS L,
Stille 7 77V ¥ 7 3INE X EFLHWO-KR Y = 37 252 72(63% in 2 steps)
D, ZOBRDEHICE T PMBEZRET 2 LB TE Lo, T, Uyl
T D H Y T I OARZERITRRT 2 b0 EF 2 Y T Uk RE I
EITrH80V— 2B LELL, Thbb, RV F v 4 LA)VE V36 %
SO CHEAET A EICk > T AT )L 38 #137:(87% in 2 steps), ZDH. W1
N Stille 1y 77V v KOG Pk o T 18 BB 7 b v 2L 72(94%), mERIC.
TBS #ZfrET 22 L TERY YV IEL T4 FBORGREZZERL 72(75%), £7-. B
HOTILTE R 19206 OREEMRTEEL 20 BREThH D, IR 11%TH-> 7,

Bonxr ) 7454 FB?D'HNMR, "CNMR, A2 ZX7 k)L, Hligk
JEZRRY E Ro—F %2R,
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Scheme 14. ¥V v 27454 F BDLEHK
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BHHI H2EOF LY

F2HIZBWTIZ. ERY v IEL T4 FBOEAEKIZOW TR (Scheme 15),

F9, ROV Y F=VFEkI DAY v 48K L, AV F D3
fat L 7 4 v ERIBEEY IE BEREICZ P LEZROFRAFRZ— 2B I LT
—HIHERET L LN TEL,

£, PLTFTERGICHLTAFH YIS ) v 7 LR AR %— b 8 ZIHRIEAH ¥
TwlZEitk->Tavfbke=1V 5 26 L7, CIO MOAFRICBE L T3 7
VT FHED b DZFIHI L, C7 MDA RSB 2 7V F— VG279
EOHEEEL 72, £7:, CT AL L C1O MZOFRIELE I D\ TE KRR DREE D E DRI H]
ALZ2MoAEME 'H NMR 2 HiE$ 2 2 12k > THER L 72, C3 D ARF R,
SEAREIR 2 CBS iETtIc K > THEA L, R Mosher & #H 2 2 L2 X > THER
L7,

BonkrAyvFratavbe=) b HEfEORRICIZ, YofeEEn ity o
VIR ETCH o, FT T HBICZ AT IMMUKIBIC L 5T 220D X v k2
fELBic, 7N Stille Ay 7V Y IRIBICK > TIRBICY = Vil 2 MET 2 2 &
TRV It 74 FBOEGHKEERL 7,
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Scheme 15. S 2ZD F L ®
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B3E LYV IELTIFA FOLERK

Bl ExVryr7ed 74 FBIINT %270 a3y WELKIG

HET, €V vy 74734 FBORAREZERLzOT, EX) VY IELXIA4F
BZEHE7Ya UbT 32 EIck3ER) Y IETH A FOAKZEAAK(Table 4),
70 2 MG E W T, B OREIRI IR E R IR Y = v OFHE T T b BifRiE D Al BE
RRER R RINT 20 EDRH o7, 7'V a2 ULKIEE BEIRNICIT ) 720, 2 Lo
IKEBIEDIRHITIZ 7 S VR IRHEIEZ 5 2 & & L Aoz 7 oo
TR FOUIEZRIRL 72, S5k 407 6 Minf#ICiz, ERY VY IEAIA R AD
EHERDBRIZIE p A FF IRV Ty 7RI — D HEHARBTH -7 L 2SEIT,
RyPYFv 7Ry — NV R2ERL 72,

ZDEHIT 20, 4Nk 6 MRS BRI LT, 7/ v — o bicB L
TheA ML Z AL, 7Y av b2 To7%, £3. 4 37— P2 BipEEICD
D7V av V=2 Hwi ¥ VA AL LTBF,«OE, ZH\w, -78°CicT/Y 2
SIUALKIE 2 T 72 8 25, BINOKIG I3 ETE T BRI S NS R E 2o 7
(entry 1), 2 ZC, KttEm Lo o KGiE%2-40°C F T LRIELET A, FY a
SOMALRIGDSHEST T 2 Riic, TLC IZ TRIBRDZ st L T L % - 7 (entry 2),

) vy e 7 A PO Y 2 v 2 & 18 BB BF,*OEt, @ X 9 721 A
ABIIALETH 5 2 EPMEI N0, X DIRMAEETr7 ) as flzir) 2 &
L7, Thbb, BMEEREICT VX v 2EAL, @2 Hv-chiEoiR iz 5&ftc s
Vay FrF—2EML 2", Lo L, -15°C T HD K IE—UETE 3 RS
[ X 7z (entry 3), Z2D—JT, MIGNREZERFE CLAIE 2 L, FROSEIE
5 17z (entry 4),

GRS U CiRLAIZ 5 2 LD TE 2 F A 8% v, iGHELAIE LT N-3—
FRZSVAIRENY Z2LA0RAY VALK VB Y 2L 728 25, BE DR
DAL NI (entry 5), 22T, X DRAIZAEMNTHE N-7RERAI V4 S F %]
PALAI & L7z & 2 ARERIZFERRTH - 7z (entry 6),

)y 7ETH A PEHOFKICEB LT, BEY 2 Vo DRICAZRETH S LE
Z ARG 22 b o270 ) MEAYICNT 2 7)) a v ERIGDEEIZ 7 v Ak
fExH Tl "2 2FIC LT, 7 v LI E TR % 205 A T 2 G L 7o
TAH MDY av oy P —% v & & & FBRICHERIZIVE O 2R FEURHEIN 3 % 0
A Td o 7 (entries 7-9),
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Table4. v ) v 74+ 74 KB av il
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928 BEET DEA

) v IETHA FORARICEWT, Rt XHicer ) vy 7Edr 74 F
BoE#ED 7)) 2 kit 18 BEREMO AL EI WA ICHEETH 2 LW L. BHES
DBAZABROPHTE I 20, REIC 18 BRZHEETZIL-F2VRE L, £,
Ek) 7t 74 FBOGKTEETH S a3 v{be =)L 5D TBS % TBAF I Tk
£ L 72(93%) (Scheme 16), 4541725 —fh 7L a—)L 40 125 L T, A& TOME
HENHEChH L EELoNZuR T FILELERV Y F 7Ly — L% 247, 4
Pl 6 PLOLRIEHRICH DA I 7 — i 41 Z v, TMSOTE Z gt LAl & LT 7Y av
WERIGZ T > 72, Z OF5H. HINORIHEE 42 % RAF IR T, BASEIRNICE 2 2 &
BTER(TT%), L L4236, 18 BEROBHKEIC7 v u 72 F VEDFRENNETH
52 EBorotld, REEREZLEETLILE LT,

Scheme 16. 7'V 2 > A ALK)G
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Thbb, SMBXAFFET2HME 4107, 6 MOKBERTFLETRESN
727V av )V FF—43" 2w, EREFERDOEMEICTTY a v MERIEZIT-> 7%
(Scheme 17), ZDOF5H. 77V as LV FF—41 ZH WA BT 2 & INERET
BFLAbDD, HINDBEDZH—DERY & L TR S N7 (46%), ZHB, AKIGIZE
TiE, 7V av ) Fr—41 zHolga LKL T BRI MEO BB L 7
CEICE->TAXY =7 2RO LENE, JOGEME T L7272 D ICIERBME T L7 &
EZT05,

FRoNn7 B 54 4 O TO T FNVEIZ I DERRET TES R »ZA 52 LT
A B COBLORTEIC Z 72 2 72(58% in 2 steps), Z D%, EkY X714 FBD
EE LI, DDQ I X % PMB # D% & Dess-Martin gl *'(56% in 2 steps).
Pinnick fg{L * %179 Z L THNLR VB 48 ~NFHL 72,
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Scheme 17. H V7R VB 48 D &K
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F3HI ALY vEavihe = Lokt

PR ZBALIZANK VI 48 2B/ TEDT, AY VI v 4 Lol 1T)
Z&&Ll7(Schemel8), ¥3, tt Vv 7474 FBOEAHDORE L FERICHES R
EORHOTHAERIGE AR, LPLAEDS, HWOZ ATV 49 %825 2 LIZTE
L OREIERD E LT, AR E 28 v F v asEks L bEY 50 o AR S, 72
T, BINF & LT DMAP b b 12 DMAPO® 2 DMAP «HCI" 7 £ % il L 72 2345 5
$E b oot 7, MNBA &34 2 KGR % b Ofia#l<d 2 EDCI % H
Wt Z A, RInE—ULET L 2 dro 72,

HE2HOERY v I7EL 74 FBORGKICEWTIE, 3MKEEEL TBS iz X -
TR I N HEEHICB W USRS SOBDINER X CET L 201tk LT, SRl EE TH
NDPIEIEE ehrote, ZOFNE LT, TP EAINIZ LITLD 3MOKBHE
R DOBERED AT o s, Thbb, AVEAVBEEEML 2By e ¥ o5&
X0 b IBEEERE O B O BERS  DSBEEE L B NS Z LI ko THEDAET B L w
IBDTHDL, L3> T, ANVKYBlZEEl T2 2 LItk 2271 49 DIEKR
FNEECH B &L, AIVR VBRGNS TIC T A TS S 2B T E 2 GG ™
PHWSEZEELT,

Scheme 18. A X v F v 4 L hNVKRUIEA8 DT AT {biC X 5 E4E
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TIESNGIZ B TR TV a— VDR ER KIS 2720, A5 F v 4 Lo
SRR DO RS v F (94 ZFHBLL 72 (Scheme 19), T4b b, HAEERE LTS
D7) v F—ViFEEEEZ W, 72 F ) FORME AT 72 2 oKD IR#(99% in
2 steps). kU FIOLIDRF(78%) & Dess-Martins gl *'(59%) =T 7 LTk K 52 &
L7z, 20%, =Y LVHEEZEFRLIFELE LTHOFRAH % —F% M7 Horner-
Wadsworth-Emmons K& “ 12 k> C 3 @Effat L 7 4 V2L 72(63%), 547z 3
B L 7 4 v D EfRE ZIRDIRAHIE 4:1 TH o, = F U ILEE DIBAL & KE
AUEFRYIAICE>TERIGL, 7 a—LE L7(56% in 3 steps),  DEET
VATNAT L0 757 4 =Xz T\ EARD 3EMRA L 7 4 v 2 Hi—
DERM E LTz, mfBic, KB DORITIN %R (61% in 3 steps) & TBDPS %o
Br2:(87%), & Fu R & = )ULKIG *(52%) %179 2 L TAY v F (94 & Lk,

Scheme 19. 2 % v+ v (85)-4 DEK
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B LAY v F v (S)-4 LAV ER VA8 DIHER G IE, DEAD & PPh, % i\ % 5%
T CHBICETF L, BNETA2Z AT V%252 7:(69% in 2 steps) (Scheme 20),
BB, FWStille v 7V v SRIE T IC k> T 1S BERZHEL726B1%) Db Iz, 3
D@ TES H% BEli -/ ¢ TBAF Z{EH S ¥ 2 2 L TREL, EXV VY I7ETHAF
DEBIEER L 72(78%), G LX) ¥ 7' E7H 4 FD 'HNMR, "CNMR, <
AARRY PV, HIENEDOMEIZRAE RO—F 2R L™ FLTALTER 19256
D iR EAR TREUE 24 BT, #IEDY 1.5%TH > 7z,

Scheme 20. ¥V v 7T H 4 FDLEHK
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HAf FEIEDOFLD

HWIETIE, BV VY IETYA FORARIZ OV TR (Scheme 21),

9. BV IEXIALA P B av fbickdEEOERY) Y IET YA
NOFEE 2R AT, 18 BEREMOIALER I L X VERTZEAT LI LIITER
"oz,

Z T, W OEAZGROTRIITIZLE L, ThbL, B VIS S
A4 F B OGHEPHEE DS OV LVEERELZT V=)L 40 I LTV av b
5247 o 7, 135 N BRER IS LT RSB T o lifri# 2 FLBk U 72 fRFETE D 2> 1 %
AEAZVFVEDHERIT) ZETERY VY IE T YA FOLAREERL 72, A%
Vv EOHEORRICIE, 7Y a v OBROBICIEMERIEE VWS Z B TE D
AEEBIZB O TIRIEAMIGOET L 2o T, 2010, MONKLEEZHT 3 A5 v
FU(S)-4 ZHOTERIGIC K > THINDZ AT V2135 2 LB TET,

N
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Scheme 21. s 3EZDF L ®
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BA4E Y VIETHA FATERED AR E EYTESE

W BVEEe ) 7 LG

<22 7. 7Y 7EE Plasmodium 73N< %I hIZ k> THNEINE Z LIk
> CIRDI 2 BEYRETH b | Buvirh & Wi £ ©% { oMl coffTa G S v
%, HRLAEBEI(WHO)O W ek % &, 2016 FED~ 7 VU 7 DREBEEIL 2 A
ETHY, 209640 HTAMEOREZH L Tws, 27 Y T7TORKEHELE LT, ¥=
—rZ7unFy TILTITUVEVSBDOBH S NTED (Figure 4), RFICHST
WEDFERINLT LT I = vid, 2015 RICBYBIKDS ) — ROV AER - EpE %
ZETIHREFHIN TS Y, Z2O0—HT, v 7V 7 OBERBIGEEA»®H 5 2 &
. =7 7R BOEANMEDHES L Vo MBEM L IFET 2 2 06, BIfEH DL %
WHTHLY 7 ) TIHREOFE BRI L SN TV 5,

Figure 4. BffFodi~ 7 U 7Hl

FHE, BHED 27 ) 7oRTH, RICT 7V AHUIRTOWITIERE X AU R
Plasmodium falciparum 12 X > CH @I I N LB~ 7V 7ICEHL %2,
Plasmodium falciparum % PfATP6 & \»9) Ca* R v 7% FfoTE D, WHkyi~v7 Y
THRTHLZTNTIVZVDOREAAY =7y FELTEALNTWS ™, FirckfivIV
7HEHFET 5 T, PIATP6 133Ky —7 v F ELTHMTH % ™,

k) vy 7E7H A FEPIHET S SERCA &< 7Y 7EEIG D PIATP6 1%, JE
WICHPL-METh D, 20607 2 BRIIOMFEMIE 43.5%CTH 5 7, £/, &
V) 7T YA FHD SERCA NDFEGENICH 72 5 M2, M3, M4 ~Y v 7 A & Pl
F XA B »TERHICHE D S » (Figure 5), Z Uil 2T, filhodo SERCA FHEHA
ELTCHIOND Y 7Y HNF ey 7uET7Y vBICEWTIE, 73V FXF Ui
PfATP6 ZHEL 2\ DI LT, > 7aE7 Y Vg3 PIATP6 #fHEL., fie7 VU 7
HHELAHLTw R I ENHREINTVE, TNH6DI LG, ¥ 7uETY VgL
SERCA & OB L T3 B ) v 7 E 73 A FHEIZ PIATP6 ZHEL ., Hiv 7
D 7R RS AREME DS D B EE A, . 2D XD REAKETE L OFHiv T Y
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THIV—FELTHHATES EEZ, MEICETFL 7,

Figure 5. SERCAla & ¥t V) v 7' v+ 7 4 F B(BLLB), 2 7 A L¥ v (TG)
Evr7av 7y vE(CPA) DFEEEI 7 & i SERCAla & PfATP6 O fc%| o
Feis
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H2Mi vV yIETHA FEoYIe 7 7iENE L AT EREOZG

F9. ERVVITETHA REERY VY IELTTA R B DFie T ) PiEEEILEK
¥ HIEANEZESZOWM IO LRI L 72 . ZORE, eV vy e 7 H A Rz
o ¥ ViR K-1(IC,, 3.5 uM) & 7 v ¥ v &2k FCR-3(IC,, 4.4 pM)®O Vo
272 ) 7B L TH, fie 7V TIERER L., ZDO—T, ERYVIELTTA
F B o#i~ 7Y 7ifti3 K-1(IC,, 24.0 uM)iZ  FCR-3(IC,, 23.5 pM)IZ R L T b 592>
S, ORI, i oV PEMEOMMICIZ e FORKMBkE HLTE Y | MadEE
I LEIC O LTI~ 7Y TIEERZEL CFHETE R W I LICHRT 2 EEZ S
N3, EEicLr) v 7454 FBldt b+ e AMME HeLa(IC,, 0.0028 uM) &
b b RESERIE MRC-5(1C,, 0.23 pM)icxt L ¢, B filadtt 2 m L, k) v
TETHA FIZOWTH eV 7HEELZ R LZREICE W TI e PSR A M
HeLa(IC,, 2.5 pM)® t b fifEZEf MRC-5(IC,, 0.40 uM)IZ & L CTHllfa#:% = L <
LEIi)Ttdbbholk, fie7 ) 7HEHOMFICE W, v 7V 7HEBICHT 2 34D
HHTEMAT, & FOMEICH L THEEZRI ARV EDEBTH S, Z2DLD,
)y SETHA PO 7 ) PHEBICNT 283 EZERNICH T 5701, B v
7ETH A PO SERCA & DfieikAz b LICHBIEREZ G T5 2 LT L7,

PfATP6 Dff G IZMI S N Tz, SERCA Ot 2 MM L L ThE
oY —EFY v %2{Th o7, SERCA OKEIZIZE LY v Z'E4 54 F B & SERCA
D55 °(PDB ID: 4ycn)% Vs, PfATP6 @ 7 3 / BEHi %1% PlasmoDB™ X b AF L
eborHw, Znod7 vy 7L— e I BRI EFAL, 2L T4 YA —%k
? Prime £ \29) 70 75 L2 T PIATP6 DAY —E 7L 2L TID & 912 L TER
L7z £, 7’m 77 L2 PIATP6 Ofitsl & SERCA D&% fiA AL, Z Dk,
TODYURTEDT I ) BBEHNC DT BLAST 1T X - TRAIENT 2117 5 72, E 72,
SERCA DELHI & 2 kMitz b &1C LT, PFATP6 @ 2 ki 2RI L 7=, & v 8208
DEFY Y ZITB VT, 72/ BESIA SERCA & [FU#E5ric2v»Tld, SERCA
gz Zz0E ML, 20D TIc > TIFIEHE2 TR o7, 7 3/ BEGID
B B4 Ic oW TUE, SERCA & OBRIMEDE 2 RGO FHI B 223137 =/
i DOMBEE T D ADOERAMEETEZ T v, 7Y 7L — Ml THEICES T0Hh 2
loop I DWW Tld, ZNZFND loop T IC T 2V F—Di/MUETE Z T4 > TRE
EREZ ROz, Fo, TRTOFEICEWVWTOPLS3 L w9 G E W, Bohi
PfATP6 DHi& % Figure 6 IZ73 7,

BV Y EE 4 F B ORATHMEAICE TS5 o8 7 Gofkikid, B
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Figure 6. SERCA( L, #+{1) & PFATP6(T, v v 27 ) DD Hg

hro 72—J5 T, SERCA DBi/kM:7 Pro337 S PIATP6 123\ > TIZHIKEE 7 2 7 1
TH5 GIn344 ITEHL T3 2 B bhrot, £/, 2N TOMRIZHE T Pro337
BERY Y EAX T4 R B OB TICAELTwA I E, ERY VY IETH A N
@ SERCA TR 2 i 7] 725 B FE RE | S M BT 7 & M > = v iRy D BURMEM AR I B 1
BHGWRECIEPHSLTH o7z, L3> T, Y Y74 74 F B OMISHH
IS BRI EIE ZE AT 5 2 LT X o THISEE 2y OB B AR 2 8D & ¢
SERCA 1M T 2454002 E LT 2L TE, 5612 GIn344 L DMHAMEHICK > T
PfATP6 % BIRIICIHETE 3 L& 2 7,

P EDEZICHEDE, EHIZE L) Y IETHA FED 3 >0 N THBAEZ &L
7= (Figure 7), FipEfA & 7 27 a v O, SERCA HEIEMEICIZ L A EEN o7 2
EDS, ER) VY IETHA FEOEE SERCA DIHEICHETVEFLG L RV EEZ
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ENL7dD, AMDER R VA I FBERMEME L, £/, AT 218
W OREEIZOWTIFERY v 7L I A4 FBOGKOBRICHAHLZ7Lva—)13 &
DIFENADKIEIEE 7 2 FEEAR S 2 & & U, BISBICEA T 2 BR M EL 13
By ETHA FEOD C20 & C21 A3 Pro337 L TWw3 Z & kb, C20 &
C2l PiIcBAT 22 L E LT, B2, TIFEEZEATEZ7FIRS 52 L B3Ik
Tk, Z2ofllHRZE ) v 7ETHA FEHODDLEEFELS TSI EE L,

Figure 7. {IH I BUK MBI 2 & O N THHiR A O
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B3 eV rIEL T4 FATERED K

R L I ATEREOARICIE, TNETHZLZERY Y IEL T4 F B DEHK
FEEzHOVE, Thbb, Ay F v AV Eavfbe e Ay b2 ZNEFN
HRL. 2oz ATk E 5T Stille A v 7Y ¥ JRIBIC & - CEfE L 72, 4|
AL ricswuTid, avfbe=le 7 Xy Mgk Y v 7L 74 F B ofeH
BUICHEHL72bD0 2 H\w5 2 L3 TE 7,

A vF v TRV FOGERICOWTE, IEOHETH B 7L a—)L 13 & T
JFoRLE LT, UFICRT &9 ICAH L 72 (Scheme 22), £9. 71a—)L 13 D% 1%
KIEFEZ ) FIOLEE TR L 72 (quant)d B TBDPS 3% TBAF I k> ClREL 7 a
— ) 55 & L7(67%), 2D, K7 LF Icd2Ee Fa 28 2 L6 2 ic k-
TAY v F v 56 %257 (30%),

e, 7 a—)V 13T L TEREMESEMAET. o7 2=V 7Y F2EHSE 5
ZETTYRBT %287(78%), 7P K672 ) 722 )R A7 4 v oL THE LN
EIBTIvET7ReFMET 5 2 LT, HIBHICT S FZEAL % (87% in 2 steps),
Z0H, JBonk 7 I F568D TBDPS HEZFREL72(95%)DHIC, & Fr Ry = )UK
JG* %2479 ZETAY v F v 60 N EEHL 72(35%),

7V a— L 13 O 1 FokiEFix TEMPO #1k(78%) & Pinnick fgfk *ic k> TAH L
RUBECHILTE2IENCE L BONLANRYBEIFLY IV EMETS L
T7 I F62NEFHEL72(82% in 2 steps), Z DL, VAEEOHETHIL RV BD
FOGEPME TN LTE D HATU ZH W3 Z LICk > TOAHND 7T S R 62 2155 2 &
MCTEL, 73 F 620D TBDPS HZFRELZ Q9% DL I, & Fr 2y = LKIE* %
filtoTAY v F v 64 2H57(31%),
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Scheme 22. 2 % v F v 56, 60, 64 DK
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Bonr2TORY v vIE, 3VbEZ L2 Z A v b 36 EHEARIE 2 o Tl
HELTEZETIRATANEFEET S Z EMRTE(Scheme 23), F7-. 41N Stille
Ay 7)Y I ROG S IR & Bk % 5.2 7=, SIS KB 2 b DB A D AR DB I
Z, RBOBHEICEWTEXBEH VS ETHY FLIE TBS % FHRFICERET 2
ENTE, FRIESl 2B2Z ETE L, 2, MBS T 2 FHEZ S ORI
WTIEER Y YA 54 F B OLAROWE L RIS, BEEgAE F TBAF Z{EH ¥
% 2 & CHMNOHR K 52, 53 A TE 7,
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Scheme 23. A T#EHAR DA AL
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AR NTERAROAYEE

BRI, AL 7o AR O R YiE MR % 17 7% - 7 (Table 5)',

S BUKMEER L 2 E A L 72 AT EREO & a3 AMME HeLa & b
LA MRC-5 125t 3 2 Ml 13, SO CED 128 o7, TDT L, Bk
Vv 7T YA FEOMBEER T OBUKEM BAEN 23 SERCAHF ICEHECTH L T L 2R
2R ER ST, Z2O0—FT, ALEREDOYI~ 7 ) 7HEME "1, KAWL D b5
(R BHERER S, THUd, ATEBRERORGROH L EZK T 2ERER SR, &
Do FEEHT B VT, MIBICKEBIEZ T A L 72 AT 51 OEWiEE Iz L AL
HRLTLESR I LS, B VI ET7H A FEOEYIRE IS 2 H 2 2
BEOEIZFRO>TWAEZEDPHEBTHL o7, ¥/, 7 3 FE2EAL KK 52
L 53 Ico0nTE, BUKMEARSEER T L BUKMEZ 18 BEESSOKFEBELTLE -
Ltk IHREEDOEAIC L > TEVIEEMET LT LE >R EHFEZ TV S,

DLEDOFERIZ, XV v 7734 FEOMBH T 3 AEYIEEORBCEETH 2
ZEERBTZLDTHo7, 2, Yie ) 7iHED ER L wIHEICE TR, I8
Wk fERae~vu 7 7 b VRERO S TREEEEIRT 2MENDH D EH
ZAbib,

Table 5. A\ THHR D LS
Growth-inhibitory activities IC,, (uM)

compounds
HeLa MRC-5 K-1 FCR-3
51 > 30 19 > 30 23
52 4.9 3.0 18 14
53 9.2 1.3 7.3 7.3
vtV ETHA R 2.5 0.40 3.5 4.4
vtV 4714 KB 0.0028 0.23 24.0 23.5

HeLa:t tF =52 AMME, MRC-5: & b#RHESMIME, K-1: 7 v v ¥ Vit~ 7 U 7JRH, FCR-
3:7vonFxvEZE~Z ) TR
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FHH HAWDOF LD

HAETIE, EXRYYIETHA FEOATHREZEGILAEK, E61cfied )
TG D FH 2 1T 7% o 72

¥9. ERVUIETHA PRIV TIEEEZALTED, BRIV ITETHA
FH2Y PIATP6 2N E 20~ 7V 7OV —FELTUHRFCE2 L2 md 2L
MWTET,

¥/, ERYVIETY A RO Ca¥ Ry FHEREICEHL T, 2 ) 7HERD
b PIATP6 ZEINMICHHE T 2 2 ik 3~ oY 7tk LA & e b dskiiia~
D EMEDENZ H > BT % & U7 N TR K Z 3G L 72, Z20s o N TERE
EBICAR L, EViSERBZ2 TR o7 & 24, & MRS T 3 3 ORI % L
T2 EDRTELKE, Jie 7V 7D LR ZERT 22 LI TE LD o, A%
&2 T ERY Y 7ETH A FEOMBEE T ORGE 0 Y IcHETH 5 2 L 2]
EMPITTE, X674 2IBEREDORE L AU Z T, BRBD % & & oo b
g 52 LIck->T, YooV 7D EERIHEEL 722 »,

47



BOEE RS

ARWHZE T, WEES 7/ N7 7Y Tk 70 ) PR E ) v 7E T A F
L2 DERRICOLTORAIRE 26 DN TERREZ o 7 Wi ERE % 17 7% -
725

ZL DT, BZFfRwER) v It 74 F BOeGRE TRz, £3, ik
D) F=NFERI DAYV F UV (R)-AZHER LT, RIZ, 7LVTEF6ICAXY
VYUY v T EFRAFR—F 8 ZIAXHEA TSI LIck>TIaVE=Z L 5 ZH/KL
oo B LERAY Y F V(R4 Lav{fbe =5 2ELREICL 22T UL EDTH
Stille 7y 77V v I RIBIC L > CHlifET 2 2 L TR Y VY EA F4 FBALHEET S
ZEPTE,

)V IIETHA FOGHICH>T, BV VIELFIF74 F BICHT21EED
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Scheme 24. #£F%
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BOEH HEBROE

General

Chemicals and solvents were the best grade available and were used as received from
commercial sources. Optical rotations were measured with a JASCO DIP-1000 polarimeter. 'H
NMR spectra were recorded on a JEOL JNM-AL400 (400 MHz), a JEOL JNM-A400 (400 MHz)
or a JEOL INM-ECX400 (400 MHz) instrument. Chemical shifts are reported & values in parts
per million relative to the residual solvent signal (CHCl;: 6 = 7.26 ppm; CcHDs: 7.16 ppm) and
coupling constants are in hertz (Hz). The following abbreviations are used for spin multiplicity: s
= singlet, d = doublet, t = triplet, q = quartet, m = multiplet and br = broad. *C NMR spectra were
recorded on a JEOL JNM-AL400 (100 MHz), a JEOL-A400 (100 MHz) or a JEOL JNM-ECX400
(100 MHz) instrument using CDCI; or C¢Dyg as a solvent. Chemical shifts are reported in parts per
million from the solvent signal (CDCl;: 8 = 77.16 ppm; C¢Ds: 128.06 ppm). IR spectra were
recorded on a JASCO FT/IR-4200 instrument and are reported in wavenumbers (cm™). ESI mass
spectra were recorded on a LCT premier EX spectrometer (Waters). Both TLC analysis and
preparative TLC were conducted on E. Merck precoated silica gel 60 Fys4. Fuji Silysia silica gel
BW-820 MH, FL-60D and Wako gel 60N were used for column chromatography unless otherwise
noted. Organic solvents for moisture-sensitive reactions were distilled from the following drying
agents: THF (Na-benzophenone ketyl), diethy ether (Na-benzophenone ketyl), benzene (Na),
toluene (Na), CH,Cl, (P,Os), DMSO (calcium hydride). Anhydrous DMF and dioxane were used
as obtained from commercial supplies. All moisture-sensitive reactions were performed under an
atmosphere of nitrogen, and the starting materials were azeotropically dried with benzene before

use.
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Synthetic Methods

TrO/Y\

OH

(R)-1-(trityloxy)pent-4-yn-2-ol: To a stirred suspension of lithium acetylide ethylenediamine
complex (2.78 g, 30.2 mmol) in DMSO (7.6 mL) was added a solution of (R)-(+)-trityl glycidyl
ether (3.79 g, 12.0 mmol) in THF (9.0 mL) at room temperature. After stirring for 1 h, the mixture
was diluted with saturated aqueous NH4Cl at 0 °C, and extracted with EtOAc (3 x 50 mL). The
combined extracts were washed with brine (70 mL), dried (Na,SO4), filtered, and concentrated.

Crude alcohol (4.60 g) was used for the next reaction without further purification.

-

TrO m

(R)-tert-butyldiphenyl((1-(trityloxy)pent-4-yn-2-yl)oxy)silane (9): To a stirred solution of
crude alcohol (4.60 g) in DMF (15 mL) were added imidazole (3.68 g, 54.0 mmol) and TBDPSCI
(6.0 mL, 23.3 mmol) at room temperature. After stirring for 40 min, the mixture was diluted with
cooled H,O (30 mL), and extracted with EtOAc (3 x 50 mL). The combined extracts were washed
with brine (70 mL), dried (Na,SO,), filtered, and concentrated. The residual oil was purified by
column chromatography on silica gel (150 g, hexane-EtOAc 25:1) to give silyl ether 9 (4.54 g,
99% in 2 steps) as a yellow oil: [a]p™" +2.7 (¢ 1.26, CHCL3); IR (neat, cm™) 3308, 3069, 2931,
2858, 1590, 1490, 1448, 1428, 1362, 1218, 1112, 998, 936, 822, 760, 700, 633; 'H NMR (400
MHz, CDCI13) & 7.70 (m, 2H), 7.62 (m, 2H), 7.48-7.22 (m, 21H), 4.01 (dtd, /= 6.4, 5.1, 4.9 Hz,
1H), 3.28 (d, J = 5.1 Hz, 2H), 2.57 (ddd, J =16.7, 6.4, 2.6 Hz, 1H), 2.46 (ddd, J=16.7, 4.9, 2.8
Hz, 1H), 1.88 (dd, J=2.8, 2.6 Hz, 1H), 1.09 (s, 9H); *C NMR (100 MHz, CDCl;) & 144.1, 136.1,
135.9, 133.9, 129.8, 129.7, 128.9, 127.8, 127.7, 127.7, 127.0, 86.7, 81.1, 71.1, 70.1, 66.1, 27.1,
24.4,19.4; HRMS (ESI) m/z 581.2889, calcd for C4H4,0,Si [M+H]" 581.2876.

Ho/A\T/\\Sg
OTBDPS

(R)-2-((tert-butyldiphenylsilyl)oxy)pent-4-yn-1-ol (S1): To a stirred solution of silyl ether 9
(5.59 g, 9.67 mmol) in CH,Cl, (6 mL) and MeOH (6 mL) was added TsOH-H,O (183 mg, 0.963
mmol) at room temperature. After stirring for 2.5 h, the mixture was diluted with saturated
aqueous NaHCO; (30 mL), extracted with EtOAc (3 x 50 mL). The combined extracts were

washed with brine (50 mL), dried (Na,SO,), filtered, and concentrated. The residual oil was
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purified by column chromatography on silica gel (140 g, hexane-EtOAc 30:1 to 10:1) to give
alcohol S1 (2.78 g, 85%) as a colorless oil: [a]p’"° -25.7 (¢ 1.07, CHCLy); IR (neat, cm™) 3429,
3307, 3072, 2932, 2858, 1473, 1428, 1363, 1240, 1104, 1045, 977, 937, 822, 739, 612; '"H NMR
(400 MHz, CDCl3) 6 7.71-7.65 (m, 4H), 7.49-7.26 (m, 6H), 3.94 (ddt, J = 8.4, 4.6, 4.5 Hz, 1H),
3.67 (d, J=4.6 Hz, 2H), 2.45 (ddd, J = 16.7, 8.4, 2.6 Hz, 1H), 2.29 (ddd, J = 16.7, 4.5, 2.6 Hz,
1H), 1.93 (t, J = 2.6 Hz, 1H), 1.09 (s, 9H); *C NMR (100 MHz, CDCl;) & 135.9, 135.7, 133.5,
133.4, 130.0, 127.9, 127.8, 80.5, 72.0, 70.5, 65.3, 27.0, 23.5, 19.4; HRMS (ESI) m/z 339.1764,
caled for CyHy70,Si [M+H]" 339.1780.

OHC
YOS

OTBDPS

(R)-2-((tert-butyldiphenylsilyl)oxy)pent-4-ynal (10): To a stirred solution of alcohol S1 (2.78
g, 8.23 mmol) in CH,Cl, (40 mL) was added Dess-Martin periodinane (3.86 g, 9.14 mmol) at
room temperature. The mixture was stirred for 25 min, diluted with saturated aqueous Na,S,0;
(30 mL), and extracted with EtOAc (3 x 50 mL). The combined extracts were washed with
saturated aqueous NaHCOj; (50 mL) and brine (50 mL), dried (Na,SO,), filtered, and concentrated.
The residual oil was purified by column chromatography on silica gel (75 g, hexane-EtOAc 20:1)
to give aldehyde 10 (2.67 g, 96%) as a colorless oil: [a]p’"? -5.1 (¢ 1.48, CHCL;); IR (neat, cm™)
3302, 3073, 3049, 2956, 2931, 2859, 1738, 1470, 1427, 1112, 822, 740, 701, 612; "H NMR (400
MHz, CDCl) 6 9.64 (d, J = 1.0 Hz, 1H), 7.71-7.64 (m, 4H), 7.46-7.37 (m, 6H), 4.11 (ddd, J =
6.3,5.9, 1.0 Hz, 1H), 2.51 (ddd, J=17.1, 6.3, 2.9 Hz, 1H), 2.48 (ddd, J =17.1, 5.9, 2.9 Hz, 1H)
1.99 (t, J=2.9 Hz, 1H), 1.13 (s, 9H); >C NMR (100 MHz, CDCl;) § 202.1, 135.9, 135.9, 132.8,
132.7, 130.3, 130.0, 128.1, 128.0, 78.9, 75.8, 71.2, 27.0, 23.2, 19.5; HRMS (ESI) m/z 337.1613,
caled for C, H,50,Si [M+H]" 337.1624.

CO,Et
\El/\
X

OTBDPS
ethyl (R,Z)-4-((tert-butyldiphenylsilyl)oxy)-2-methylhept-2-en-6-ynoate (12): To a stirred
solution of Ando’s reagent 11 (2.43 g, 6.71 mmol) in THF (4 mL) was added NaH (60% in oil,
300 mg, 7.50 mmol) at 0 °C. After stirring for 30 min, a solution of aldehyde 10 (2.05 g, 6.09
mmol) in THF (6 mL) was added to the reaction mixture at -78 °C. The mixture was warmed to

0 °C and stirred for 2.5 h. The mixture was diluted with saturated aqueous NH4CI (20 mL) and
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extracted with EtOAc (3 x 30 mL). The combined extracts were washed with H,O (10 mL) and
brine (10 mL), dried (Na,SO,), filtered, and concentrated. The residual oil was purified by column
chromatography on silica gel (70 g, hexane-EtOAc 20:1) to give conjugated ester 12 (2.38 g,
93%) as a colorless oil: [oc]D”'0 -4.9 (¢ 1.03, CHCIy); IR (neat, cm'l) 3308, 3072,2961,2932, 2858,
1713, 1427, 1206, 1112, 1075, 739, 701, 611; '"H NMR (400 MHz, CDCl;) & 7.69-7.61 (m, 4H),
7.41-7.30 (m, 6H), 5.97 (dq, J = 8.3, 1.5 Hz, 1H), 5.20(dt, J = 8.3, 4.9 Hz, 1H), 3.94 (q, /= 6.4
Hz, 2H), 2.44 (dd, J=4.9, 2.4 Hz, 2H), 1.95 (t,J= 2.4 Hz, 1H), 1.73 (d, J= 1.5 Hz, 3H), 1.55 (t,
J =6.4 Hz, 3H), 1.07 (s, 9H); °C NMR (100 MHz, CDCl3) § 167.0, 144.2, 136.0, 134.1, 133.9,
129.8,129.7,127.6,127.6,127.1, 81.1, 70.0, 68.8, 60.4,27.7,27.1,20.3, 19.5, 14.1; HRMS (ESI)
m/z 421.2191, calced for Co6H3305Si [M+H]" 421.2199.

OH

|
X
OTBDPS

(R,Z)-4-((tert-butyldiphenylsilyl) oxy)-2-methylhept-2-en-6-yn-1-ol (13): To a stirred solution
of conjugated ester 12 (2.38 g, 5.66 mmol) in THF (10 mL) was added lithium alminium hydride
(1.0 M solution in THF, 13.5 mL, 13.5 mmol) at -25 °C. After stirring for 15 min at -25 °C, the
mixture was diluted with saturated aqueous Na/K tartrate (20 mL) and stirred for additional 4 h
at room temperature. The reaction mixture was extracted with EtOAc (3 X 20 mL). The combined
extracts were washed with brine (20 mL), dried (Na,SO,), filtered, and concentrated. The residual
oil was purified by column chromatography on silica gel (75 g, hexane-EtOAc 20:1) to give allylic
alcohol 13 (1.91 g, 89%) as a colorless oil: [a]p’" +22.8 (¢ 1.06, CHCL); IR (neat, cm™) 3417,
3307, 3071, 3050, 2932, 2858, 1473, 1427, 1112, 1072, 1005, 937, 823, 740, 702, 614; '"H NMR
(400 MHz, CDCl3) 6 7.69-7.64 (m, 4H), 7.47-7.35 (m, 6H), 5.27 (d, J = 8.9 Hz, 1H), 4.55 (ddd,
J=28.9,8.3,49 Hz, 1H), 3.53 (d, /=5.9 Hz,2H), 2.52 (ddd, /= 16.6, 4.9, 2.9 Hz, 1H), 2.38 (ddd,
J=16.6, 83,29 Hz, 1H), 1.94 (t, J = 2.9 Hz, 1H), 1.64 (s, 3H), 1.05 (s, 9H); *C NMR (100
MHz, CDCls) 6 136.8, 136.1, 136.0, 134.0, 133.8, 130.0, 129.9, 129.6, 127.8, 127.6, 81.7, 70.1,
68.3, 61.5, 28.5, 27.0, 21.1, 19.4; HRMS (ESI)m/z 379.2104, calcd for Cp4H30,Si [M+H]"
379.2093.
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Br
S

OTBDPS

(R,Z)-((7-bromo-6-methylhept-5-en-1-yn-4-yl)oxy)(tert-butyl)diphenylsilane (14): To a
stirred solution of allylic alcohol 13 (385 mg, 1.02 mmol) in CH,Cl, (3.8 mL) were added
triphenyl phosphine (401 mg, 1.53 mmol) and carbon tetrabromide (507 mg, 1.53 mmol) at 0 °C.
The mixture was stirred for 30 min, and concentrated. The residual mixture was purified by
column chromatography on silica gel (15 g, hexane-EtOAc 20:1) to give allylic bromide 14 (449
mg, quant.) as a colorless oil: [()c]DZ7'0 -37.9 (c 1.05, CHCIy); IR (neat, cm'l) 3306, 3071, 2932,
2858, 1473, 1427, 1207, 1112, 1072, 740, 701, 668, 644, 613; '"H NMR (400 MHz, CDCl;) &
7.70-7.63 (m, 4H), 7.44-7.34 (m, 6H), 5.42 (dq, J=9.3, 1.4 Hz, 1H), 4.53 (ddd, /=9.3,6.3,4.9
Hz, 1H), 3.47 (d, J = 10.2 Hz, 1H), 3.36 (d, J = 10.2 Hz, 1H), 2.43 (ddd, J = 16.0, 4.9, 2.4 Hz,
1H), 2.39 (ddd, J=16.0, 6.3, 2.4 Hz, 1H), 1.95 (t, /=2.4 Hz, 1H), 1.71 (d, J= 1.4 Hz, 3H), 1.05
(s, 9H); "C NMR (100 MHz, CDCl3) § 136.1, 136.0, 133.8, 133.7, 133.0, 132.2, 130.0, 129.8,
127.8,127.7, 80.8, 70.5, 68.3, 31.5, 28.1, 27.0, 22.0, 19.4; HRMS (ESI) m/z 441.1223, calcd for
C,4H30BrOSi [M+H]" 441.1249.

NC =

O=P(0OPr),
diisopropyl (E)-(1-cyanopent-3-en-1-yl)phosphonate (S2): The mixture of bromo acetonitrile
(0.9 mL, 13.5 mmol) and triisopropyl phosphite (30mL, 13.1 mL) was heated at 60 °C for 3.5 h
to give diisopropyl cyanomethylphosphonate as a colorless oil and this compound was used
without purification. To a solution of diisopropyl cyanometylphosphonate in DME (10 mL) was
added NaH (60% in oil, 565 mg, 14.1 mmol) at 0 °C. The mixture was warmed to room
temperature. After stirring for 1 h, crotyl bromide (1.7 mL, 16.9 mmol) was added. The mixture
was stirred at room temperature for 12 h, then diluted with water (10 mL) and extracted with
EtOAc (3 x 20 mL). The combined organic layers were washed with brine (30 mL), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc =2:1to 1:1) to give phosphonate S2 (1.96 g, 7.56 mmol,
58%) as a colorless oil: 'H NMR (400 MHz, CDCl3) & 5.68 (m, 1H), 5.48 (m, 1H), 4.80 (sep, J =
7.4 Hz, 2H), 2.85 (m, 1H), 2.63-2.44 (m, 2H), 1.70 (brd, J = 7.0 Hz, 3H), 1.38 (d, J = 7.4 Hz,
12H); C NMR (100 MHz, CDCl;) & 134.0, 128.8, 125.3, 73.0 (d, J = 7.1 Hz), 72.8 (d, J =6.6
Hz), 31.6 (d, J=142.2 Hz), 30.5 (d, /= 4.4 Hz), 24.1, 24.0 (d, /= 4.4 Hz), 18.0; IR (neat) 2982,
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2938, 2242, 1456, 1387, 1376, 1260, 1178, 1142, 1105, 991, 772 cm™'; HRMS-ESI: Exact mass
caled for C1,Hp3sNOsP [M+H]™: 260.1416; found 260.1391.

NC o~

| X

OTBDPS
(R)-2-((E)-but-2-en-1-yl)-4-((tert-butyldiphenylsilyl) oxy) hept-2-en-6-ynenitrile (16): To a
solution of phosphonate S2 (590.2 mg, 2.28 mmol) in THF (12 mL) was added NaH (60% in oil,
91.9 mg, 2.30 mmol) at 0 °C and warmed to room temperature. After stirring for 10 min at room
temperature, the mixture was cooled to -78 °C and added the solution of aldehyde 10 (663.9 mg,
1.97 mmol) in THF (2 x 3 mL). The reaction mixture was stirred at -78 °C for 1 h, diluted with
saturated aqueous NH4CI (30 mL), and extracted with EtOAc (3 x 20 mL). The combined organic
layers were washed with brine (20 mL), dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by column chromatography on SiO, (hexane/EtOAc = 30:1) to give
nitrile 16 (711 mg, 1.72 mmol, 87%, E/Z = ca. 4:1) as a colorless oil: 'HNMR (400 MHz, CDCl;)
8 7.70-7.62 (m, 4H), 7.45-7.36 (m, 6H), 6.06 (brd, J = 8.7 Hz, 1H), 5.48 (m, 1H), 5.18 (m, 1H),
4.73 (dt, J= 8.7, 6.5 Hz, 1H), 2.66 (brd, J = 7.1 Hz, 2H), 2.48-2.42 (m, 2H), 2.00 (t, /= 2.5 Hz,
1H), 1.66 (brd, J= 6.5 Hz, 3H), 1.07 (s, 9H); *C NMR (100 MHz, CDCl;) § 146.9, 135.9, 133 .4,
133.1, 130.2, 130.1, 130.0, 127.9, 127.9, 124.8, 116.5, 114.5, 79.4, 71.2, 70.7, 37.1, 27.9, 27.0,
19.4, 18.0; IR (neat) 3296, 3070, 3048, 3027, 2999, 2961, 2932, 2893, 2858, 2219, 1471, 1427,
1112, 1105, 1076, 822, 740, 701 cm™'; HRMS-ESI: Exact mass calcd for C,;H;,NOSi [M+H]":

414.2253; found 414.2228; [0]p>** -12.4 (¢ 1.09, CHCL).

HO =

NS

OTBDPS
(R,E)-2-((E)-but-2-en-1-yl)-4-((tert-butyldiphenylsilyl) oxy) hept-2-en-6-yn-1-0l (17): To a
solution of nitrile 16 (181.0 mg, 0.44 mmol) in CH,Cl, cooled at -78 °C was added DIBAL (1.0
M solution in hexane, 1 mL, 1 mmol). After stirring for 10 min, the mixture was diluted with
MeOH (10 mL) and warmed to room temperature. The precipitate was filtered by Celite pad and
the filtrate was concentrated to give imine as a colorless oil. The solution of the imine in THF (3
mL) coold at 0 °C was added HClaq (1.0 M, 1 mL, 1 mmol). After stirring for 10 min, the mixture
was diluted with saturated aqueous NaHCO; (10 mL) and extracted with EtOAC (3 x 10 mL).
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Combined organic layers were washed with brine (20 mL), dried over Na,SO,4 and concentrated
in vacuo to give aldehyde. To the solution of the aldehyde in MeOH (2 mL) cooled at 0 °C was
added NaBH,4 (39.5 mg, 1.04 mmol). The reaction mixture was stirred for 35 min, diluted with
saturated aqueous NaHCOj; (5 mL) then extracted with EtOAc (3 x 10 mL). The combined organic
layer was washed with brine (5 mL), dried over Na,SO, and concentrated in vacuo. The residue
was purified by column chromatography on SiO, (hexane/EtOAc = 10:1 to 8:1) to give alcohol
17 (72.9 mg, 0.17 mmol, 37% in 3 steps) and it’s 18Z-isomer (46.4 mg, 0.11 mmol, 25%) as a
colorless oil: 'H NMR (400 MHz, CDCl;) 8 7.73-7.66 (m, 4H), 7.46-7.33 (m, 6H), 5.42 (d, J =
9.2 Hz, 1H), 5.22 (m, 1H), 5.02 (m, 1H), 4.65 (dt, J = 9.2, 6.1 Hz, 1H), 3.79 (brd, J = 14.5 Hz,
1H), 3.72 (brd, J = 14.5 Hz, 1H), 2.43 (m, 1H), 2.40 (m, 1H), 2.36 (m, 1H), 2.30 (m, 1H), 1.95 (t,
J=2.5Hz, 1H), 1.50 (dd,J=1.2, 6.1 Hz, 3H), 1.05 (s, 9H); *C NMR (100 MHz, CDCl;) & 138.8,
136.2,136.1, 134.5, 133.9, 129.9, 129.7, 128.2, 128.0, 127.7, 127.5, 126.7, 81.3, 70.1, 68.2, 66.2,
31.7, 28.6, 27.0, 19.4, 17.8; IR (neat) 3307, 3071, 3047, 3015, 2960, 2932, 2892, 2857, 1473,
1427, 1111, 1069, 999, 970, 937, 822, 719, 701 cm’'; HRMS-ESIL: Exact mass calcd for
C,7H350,Si [M+H]": 419.2406; found 419.2423; [a]p*®* -24.4 (¢ 1.08, CHCL;). '"H NMR (18Z-
isomer, 400 MHz, CDCl;) 6 7.71-7.63 (m, 4H), 7.46-7.30 (m, 6H), 5.40 (m, 1H), 5.28 (d, /= 8.8
Hz, 1H), 5.25 (m, 1H), 4.56 (m, 1H), 3.40 (brd, J= 8.0 Hz, 2H), 2.71 (d, /= 7.2 Hz, 1H), 2.62 (d,
J="1.2Hz, 1H), 2.55 (m, 1H), 2.39 (m, 1H), 1.94 (t,J= 2.8 Hz, 1H), 1.64 (brd, J = 6.4 Hz, 3H),
1.04 (s, 9H).

=
OTBDP\E

tert-butyl(((R,5Z,8E)-6-methyldeca-5,8-dien-1-yn-4-yl)oxy)diphenylsilane (15): To a
solution of alcohol 17 (164.4 mg, 0.39 mmol) in CH,Cl, (2 mL) cooled at 0 °C was added Et;N
(0.25 mL, 1.80 mmol) and MsCl (0.1 mL, 1.29 mmol). After stirring for 2 h, the mixture was
diluted with water (5 mL) and extracted with EtOAc (3 x 5 mL). The combined organic layers
were washed with brine (10 mL), dried over Na,SO, and concentrated in vacuo to give mesylate.
The mesylate was dissolved to THF (2 mL) and added LiBr (111 mg, 1.28 mmol) at room
temperature. The mixture was stirred for 1.5 h, diluted with water (5 mL) and extracted with
EtOAc (3 x 5 mL). The combined organic layers were washed with brine (5 mL), dried over
Na,SO, and concentrated in vacuo to give bromide. To a solution of the bromide in THF (3 mL)

cooled at 0 °C was added lithium triethylborohydride solution (1.0 M in THF, 3 mL, 3.0 mmol).
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The reaction mixture was warmed to room temperature and stirred for 40 min then diluted with
saturated aqueous Na/K tartrate (10 mL). The reaction mixture was extracted with EtOAc (3 x 10
mL). The combined organic layers were washed with brine (10 mL), dried over Na,SO, and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc = 50:1) to give diene 15 (96.9 mg, 0.24 mmol, 62% in 2 steps) as a colorless oil:
'H NMR (400 MHz, CDCl;) & 7.71-7.65 (m, 4H), 7.42-7.32 (m, 6H), 5.26 (brd, J = 8.9 Hz, 1H),
5.18 (m, 1H), 5.01 (m, 1H), 4.55 (m, 1H), 2.44-2.34 (m, 2H), 2.30 (m, 1H), 2.16 (m, 1H), 1.92 (t,
J = 2.7 Hz, 1H), 1.54-1.50 (m, 6H), 1.05 (s, 9H); *C NMR (100 MHz, CDCl3) & 136.1, 136.1,
134.2,134.2, 129.7, 129.6, 128.3, 127.7, 127.6, 127.5, 126.2, 124.7, 81.7, 69.8, 68.5, 35.6, 28.7,
27.1,23.2, 19.4, 17.9; IR (neat) 3310, 3071, 3048, 3015, 2959, 2931, 2857, 2340, 1473, 1428,
1112, 1070, 1028, 1006, 998, 967, 934, 822, 737 cm’'; HRMS-ESI: Exact mass calcd for
C,7H3,0Si [M+H]": 403.2457; found 403.2448; [a]p>"* -1.8 (¢ 1.04, CHCL,).

=
X
OH

(R,5Z,8E)-6-methyldeca-5,8-dien-1-yn-4-0l (18): To a solution of diene 15 (118.9 mg, 0.30
mmol) in THF (2 mL) cooled at 0 °C was added TBAF solution (1.0 M in THF, 0.6 mL, 0.6 mL).
After stirring for 1 h at room tempetature, the mixture was diluted with saturated aqueous NH4Cl
(5 mL) and extracted with EtOAc (3 x 5 mL). The combined organic layers were washed with
brine (10 mL), dried over Na,SO, and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc = 10:1 to 5:1) to give alcohol 18 (41.6 mg, 0.25 mmol,
83%) as a colorless oil: "H NMR (400 MHz, CDCl3) § 5.48 (m, 1H), 5.37 (m, 1H), 5.30 (brd, J =
8.7 Hz, 1H), 4.55 (m, 1H), 2.86-2.76 (m, 2H), 2.42 (m, 1H), 2.40 (m, 1H), 1.89 (brs, 1H, OH),
1.72 (brs, 3H), 1.65 (dd, J= 1.2, 6.1 Hz, 3H); °C NMR (100 MHz, CDCl;) § 139.6, 128.2, 126.6,
126.6,81.0,70.7,66.6,35.8,27.9, 23.6, 18.0; IR (neat) 3305, 3018, 2968, 2915, 2855, 1975, 1436,
1377, 1269, 1029, 968 cm™'; HRMS-ESI: Exact mass calcd for C;;H;,0 [M+H]": 165.1279; found
165.1288; [0a]p** +7.7 (¢ 1.18, CHCL).

SnBU3
OH

(R,1E,5Z,8E)-6-methyl-1-(tributylstannyl)deca-1,5,8-trien-4-ol (4): To a degassed solution
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of alcohol 18 (7.3 mg, 44.4 umol) in benzene (0.4 mL) were added Pd(PPh;)4 (2.4 mg, 2.1 pmol)
and Bu;SnH (0.03 mL, 111 pmol). After stirring at room temperature for 15 min, the solvent was
removed in vacuo. The residue was purified by PTLC on SiO, [200 x 100 x 0.5, hexane/ EtOAc
=5:1] to give stannane 4 (7.4 mg, 16.3 pmol, 37%) as a colorless oil: 'H NMR (400 MHz, CDCl;)
8 6.05(d,J=19.0 Hz, 1H), 5.93 (dt, /= 19.0, 6.9 Hz, 1H), 5.47 (m, 1H), 5.36 (m, 1H), 5.23 (brd,
J=17.6 Hz, 1H), 4.43 (m, 1H), 2.85-2.75 (m ,2H), 2.40-2.26 (m, 2H), 1.70 (brs, 3H), 1.65 (d, J =
5.6 Hz, 3H), 1.52-1.45 (m, 6H), 1.35-1.26 (m, 6H), 0.41-0.85 (m, 15H); *C NMR (100 MHz,
CDCl;) 6 144.8, 137.9, 132.8, 128.6, 128.0, 128.5, 63.3, 46.6, 35.8, 29.3, 27.4, 23.6, 18.0, 13.9,
9.6; IR (neat) 3342, 3019, 2957, 2725, 2871, 2853, 1464, 1456, 1436, 1419, 1376, 988, 964 cm’
' HRMS-ESI: Exact mass calcd for C,3HysOSn [M+H]": 457.2492; found 457.2522; [a]p>* +4.7
(c 1.02, CHClIy)

BnO

’
‘e,
’

EtO,C

ethyl (S,E)-6-(benzyloxy)-2,4-dimethylhex-2-enoate (21): To a solution of aldehyde 19 (671
mg, 3.49 mmol) in benzene (16 mL) was added ethyl 2-(triphenylphosphoranylidene)propionate
(1.64 g, 4.53 mmol). The solution was refluxed overnight, then poured into a mixture of hexane.
The white suspension was filtered through Celite. The cake was washed with hexane, then the
filtrate was concentrated. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 15:1) to give ester 21 (951 mg 3.45 mmol, 99%) as a colorless oil: "H NMR (400
MHz, CDCl;) 6 7.36-7.25 (m, 5H), 6.52 (brd, J=10.2 Hz, 1H), 4.46 (s, 2H), 4.18 (q, /= 6.8 Hz,
2H), 3.48-3.34 (m, 2H), 2.73 (m, 1H), 1.84 (d, /= 1.5 Hz, 3H), 1.76 (m, 1H), 1.59 (m, 1H), 1.30
(t, J= 6.8 Hz, 3H), 1.02 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl3) & 168.5, 147.2, 138.6,
128.5, 127.8, 127.7, 127.1, 73.2, 68.4, 60.6, 36.8, 30.2, 20.2, 14.4, 12.6; IR (neat) 3032, 2959,
2929, 2869, 1708, 1648, 1496, 1454, 1389, 1366, 1316, 1270, 1211, 1136, 1096, 1028, 750, 698,
614 cm™'; HRMS-ESI: Exact mass caled for C7H,s05 [M+H]": 277.1804; found 277.1824; [a]p>"°
+31.3 (¢ 1.13, CHCl3).

BnO

,
‘e,
’

HO__

(S,E)-6-(benzyloxy)-2,4-dimethylhex-2-en-1-0l (22): To a cooled (-25 °C) solution of ester 21
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(1.12 g, 4.05 mmol) in DCM (20 mL) was added DIBAL (1 M solution in hexane) (11.0 mL, 11.0
mmol). The reaction was stirred at -25 “C for 30 min, then quenched by addition of saturated
potassium sodium tartrate aqueous solution and stirred for 1 hour. The mixture was extracted with
EtOAc (3 x 50 mL), the combined organic layers were washed with brine, dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 5:1) to give alcohol 22 (874 mg, 3.73 mmol, 92%) as a colorless oil: 'H NMR
(400 MHz, CDCls) 6 7.35-7.27 (m, 5H), 5.16 (m, 1H), 4.47 (s, 2H), 3.98 (d, /= 1.1 Hz, 2H), 3.48-
3.37 (m, 2H), 2.61 (m, 1H), 1.73-1.65 (m, 1H), 1.66 (d, J= 1.4 Hz, 3H), 1.50 (m, 1H), 0.96 (d, J
= 6.7 Hz, 3H); "C NMR (100 MHz, CDCl;) 8 138.7, 134.1, 132.0, 128.5, 127.8, 127.7,73.1, 69.1,
68.7, 37.4, 29.1, 21.2, 14.0; IR (neat) 3385, 3063, 3030, 2954, 2924, 2865, 1496, 1454, 1364,
1310, 1206, 1101, 1074, 1012, 866, 736, 698, 607 cm'; HRMS-ESI: Exact mass calcd for
C1sH30, [M+H]": 235.1698; found 235.1718; [a]p™" +31.3 (¢ 1.01, CHCL,).

BnO

,
‘,
’

OHC
(S,E)-6-(benzyloxy)-2,4-dimethylhex-2-enal (6): To a solution of alcohol 22 (496 mg, 2.12

mmol) in DCM (7 mL) was added Dess-Martin periodinane (1.02 g, 2.40 mmol). The reaction
was stirred at room temperature for 20 min, then quenched by addition of saturated sodium
thiosulfate aqueous solution and stirred 1 hour. The mixture was extracted with EtOAc (3 x 50
mL), combined organic layers were washed with brine, dried over anhydrous Na,SO4 and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 5:1) to give aldehyde 6 (519 mg, 2.24 mmol, quant) as a colorless oil: 'H NMR
(400 MHz, CDCl3) 6 9.38 (s, 1H), 7.36-7.28 (m, 5H), 6.26 (dd, J = 1.4, 10.1 Hz, 1H), 4.46 (s,
2H), 3.46 (m, 1H), 3.38 (m, 1H), 2.95 (m, 1H), 1.82 (m, 1H), 1.75 (d, J = 1.4 Hz, 3H), 1.65(m,
1H), 1.08 (d, J = 6.7 Hz, 3H); °*C NMR (100 MHz, CDCl3) & 195.7, 160.0, 138.5, 138.4, 128.5,
127.8,73.3,68.1,36.7,30.6,20.0, 9.5; IR (neat) 3031, 2961, 2928, 2859, 2709, 1685, 1641, 1496,
1454, 1406, 1363, 1320, 1240, 1205, 1103, 1028, 831, 738, 698, 674, 613 cm™'; HRMS-ESI: Exact
mass caled for CisHy 0, [M+H]': 233.1542; found 233.1565; [0]p>* +39.2 (¢ 1.01, CHCL).
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(S)-4-benzyl-3-((2S,3R,6S,E)-8-(benzyloxy)-3-hydroxy-4,6-dimethyl-2-(methylthio)oct-4-
enoyl)oxazolidin-2-one (23): To a cooled (-78°C) solution of oxazolizinone 7 (606 mg, 2.28
mmol) in DCM (5 mL) was added TiCl, (0.25 mL, 2.30 mmol). After 10 min, ‘Pr,NEt (1 mL,
5.81 mmol) was added and stirred at -78°C for 50 min. To the reaction mixture was added N-
methylpyrrolidone (0.24 mL, 2.50 mmol) and after 10 min stirring a solution of aldehyde 6 (520
mg, 2.24 mmol) in DCM (4 mL) was added via canular. The reaction was stirred at -78°C for 2 h
and at -40°C for 2 h, then quenched by saturated NH4Cl aqueous solution. The reaction mixture
was extracted with EtOAc (3 x 30 mL), washed with brine, dried over anhydrous Na,SO,4 and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 8:1 to 3:1) to give aldol adduct 23 (1.14 g, 2.29 mmol, quant) as a colorless oil:
'H NMR (400 MHz, CDCl3) § 7.35-7.22 (m, 10H), 5.31 (brd, J = 9.9 Hz, 1H), 5.05 (d, J = 9.7
Hz, 1H), 4.58 (m, 1H), 4.41 (d, J=9.7 Hz, 1H), 4.40 (s, 2H), 4.04 (dd, /= 2.7, 9.0 Hz, 1H), 3.96
(dd, J=17.9, 9.0 Hz, 1H), 3.42-3.29 (m, 2H), 3.19 (dd, J = 3.4, 13.5 Hz, 1H), 2.78 (dd, J = 9.2,
13.5 Hz, 1H), 2.58 (m, 1H), 2.20 (s, 3H), 1.72-1.63 (m, 2H), 1.67 (s, 3H), 0.97 (d, J = 6.7 Hz,
3H); °C NMR (100 MHz, CDCl;) § 168.7, 153.0, 138.6, 136.7, 135.0, 132.0, 130.0, 129.1, 128.5,
127.7,127.5,73.3, 72.8, 68.6, 66.0, 55.1, 48.2, 37.7, 37.1, 29.1, 20.8, 12.2, 11.4; IR (neat) 3489,
3063, 3029, 2956, 2924, 2865, 1773, 1685, 1604, 1497, 1480, 1454, 1363, 1204, 1107, 1076,
1053, 1027, 881, 804, 750, 700, 668, 617 cm™; HRMS-ESI: Exact mass calcd for CosH3NOsS
[M+H]": 498.2314; found 498.2317; [a]p™" +72.6 (¢ 1.04, CHCL))

BnO
Bn
O/_iN |
hig
O O OH

(S)-4-benzyl-3-((3S,6S,E)-8-(benzyloxy)-3-hydroxy-4,6-dimethyloct-4-enoyl)oxazolidin-2-
one (24): To a solution of aldol adduct 23 (1.27 g, 2.55 mmol) in benzene (5 mL) were added
Bu;SnH (1.2 mL, 4.62 mmol) and AIBN (55.3 mg, 0.34 mmol). The solution was refluxed for 2
h, then concentrated. The residue was purified by column chromatography on SiO,

(hexane/EtOAc 5:1, 3:1 to 2:1) to give alcohol 24 (1.06 g, 2.35 mmol, 92%) as a colorless oil: 'H
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NMR (400 MHz, CDCls) & 7.30-7.14 (m, 10H), 5.21 (brd, J = 9.9 Hz, 1H), 4.63 (m, 1H), 4.46
(dd, J=2.7, 9.9 Hz 1H), 4.40 (s, 2H), 4.17-4.10 (m, 2H), 3.41-3.30 (m, 2H), 3.23 (dd, J = 3.6,
13.5 Hz, 1H), 3.21 (dd, T = 9.7, 16.6 Hz, 1H), 2.99 (dd, J = 2.9, 16.6 Hz, 1H), 2.73 (dd, J = 9.4,
13.5 Hz, 1H), 2.55 (m, 1H), 1.63 (d, J= 1.4 Hz, 3H), 1.62 (m, 1H), 1.42 (m, 1H), 0.92 (d, J=6.7
Hz, 3H); °C NMR (100 MHz, CDCl) & 172.6, 153.6, 138.7, 135.2, 134.7, 132.6, 129.6, 129.1,
128.5,127.8, 127.6, 127.6,73.4,73.1, 68.7, 66.4, 55.3, 41.6,37.9, 37.3,29.0, 21.1, 12.3; IR (neat)
3491, 3063, 3029, 2955, 2924, 2866, 1782, 1700, 1604, 1497, 1480, 1454, 1389, 1362, 1292,
1109, 1074, 1028, 877, 747, 701, 610 cm™'; HRMS-ESI: Exact mass calcd for Co;H33NOs [M+H]":
452.2437; found 452.2469; [a]p>° +36.0 (¢ 1.03, CHCL3)

BnO
\\Bn ‘
OYN
o O OMe

(S)-4-benzyl-3-((3S,6S,E)-8-(benzyloxy)-3-methoxy-4,6-dimethyloct-4-enoyl) oxazolidin-2-
one (25): To a solution of alcohol 24 (1.06 g, 2.35 mmol) in DCM (10 mL) in the dark were added
proton sponge (2.24 g, 10.5 mmol) and Me;O+BF, (1.16 g, 7.84 mmol). The reaction was stirred
at room temperature for 1 h, then quenched by addition of saturated NaHCO; aqueous solution
and filtered through Celite. The cake was washed with EtOAc, then the filtrate was extracted with
EtOAc (3 x 50 mL). The combined organic layers were washed with 10% citric acid aqueous
solution and brine, dried over anhydrous Na,SO4 and concentrated in vacuo. The residue was
purified by column chromatography on SiO, (hexane/EtOAc 3:1) to give methyl ether 25 (893
mg, 1.92 mmol, 82%) as a colorless oil: 'H NMR (400 MHz, CDCL;) & 7.35-7.22 (m, 10H), 5.25
(d, /J=9.3 Hz, 1H), 4.67 (m, 1H), 4.46 (s, 2H), 4.18-4.13 (m, 2H), 4.07 (dd, J = 3.9, 8.8 Hz, 1H),
3.50 (dd, J = 8.8, 16.1 Hz, 1H), 3.44-3.37 (m, 2H), 3.31 (dd, J = 2.9, 15.2 Hz, 1H), 3.20 (s, 3H),
2.84 (dd,J=3.9,16.1 Hz, 1H), 2.75 (dd, J = 9.8, 15.2 Hz, 1H), 2.63 (m, 1H), 1.68 (m, 1H), 1.61
(s, 3H), 1.48 (m, 1H), 1.00 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;) § 171.0, 153.5,
138.7,135.5,135.4,135.4,132.4,129.6,129.1, 128.5,128.5, 127.8, 127.6, 127.4,94 .4, 83.0, 77.5,
77.2,77.2,76.8, 73.1, 68.6, 66.1, 56.0, 56.0, 56.0, 55.3, 40.4, 37.9, 37.3, 29.1, 21.3, 11.2, 11.2,
11.1; IR (neat) 3029, 2926, 2866, 1782, 1701, 1497, 1454, 1383, 1302, 1212, 1097, 1028, 761,
746, 700, 616 cm’'; HRMS-ESI: Exact mass calcd for CasH3sNOs [M+H]": 466.2593; found
466.2637; [o]p=° +51.5 (¢ 1.07, CHCL).
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(3S,6S,E)-8-(benzyloxy)-3-methoxy-4,6-dimethyloct-4-en-1-0l (26): To a cooled (07C)
solution of methyl ether 25 (328 mg, 0.70 mmol) in Et,0 (3 mL) and H,O (0.1 mL) was added
LiBH,4 (90%, 106 mg, 4.38 mmol). The reaction was stirred at 0°C for 10 min then quenched by
addition of saturated NaHCO3; aqueous solution and extracted EtOAc (3 x 30 mL). The combined
organic layers were washed with brine, dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by column chromatography on SiO, (hexane/EtOAc 2:1) to give alcohol
26 (185 mg, 0.63 mmol, 90%) as a colorless oil: 'H NMR (400 MHz, CDCl;) & 7.30-7.20 (m,
5H), 5.09 (d, J = 9.2 Hz, 1H), 4.40 (s, 2H), 3.64-3.57 (m, 2H), 3.59 (dd, J = 4.5, 9.0 Hz, 1H),
3.38-3.27 (m, 2H), 3.11 (s, 3H), 2.57 (m, 1H), 2.21 (brs, 1H, OH), 1.83 (m, 1H), 1.64 (m, 1H),
1.50 (m, 1H), 1.48 (s, 3H), 1.40 (m, 1H), 0.92 (d, J = 6.5 Hz, 3H); >C NMR (100 MHz, CDCl;)
0 138.6,134.9,133.1, 128.5,127.9,127.7,87.4,73.2,68.6,61.6,55.7,37.3,37.2,36.4,29.2,21 4,
11.0; IR (neat) 3426, 3088, 3063, 3030, 2926, 2867, 1951, 1874, 1756, 1668, 1664, 1587, 1496,
1454, 1363, 1314, 1235, 1206, 1178, 1155, 1101, 945, 903, 869, 794, 737, 698, 612 cm™'; HRMS-
ESI: Exact mass caled for CigHyO3 [M+H]": 293.2117; found 293.2104; [a]p>" +68.0 (¢ 1.07,
CHCL).

BnO

’
‘Y,
’
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OMe

(3S,6S,E)-8-(benzyloxy)-3-methoxy-4,6-dimethyloct-4-enal (27): To a solution of alcohol 26
(163 mg, 0.56 mmol) in DCM (1 mL) was added Dess-Martin periodinane (280 mg, 0.66 mmol).
The reaction was stirred at room temperature for 30 min, then quenched by addition of saturated
sodium thiosulfate aqueous solution and stirred for 1 h. The mixture was extracted with EtOAc
(3 x20 mL), combined organic layers were washed with brine, dried over anhydrous Na,SO,4 and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 5:1) to give aldehyde 27 (154 mg, 0.53 mmol, 94%) as a colorless oil: '"H NMR
(400 MHz, CDCl3) 6 9.64 (t,J=2.2 Hz, 1H), 7.30-7.29 (m, 5H), 5.16, (brd, /= 9.0 Hz, 1H), 4.39
(s, 2H), 3.91 (dd, J=4.7, 9.0 Hz, 1H), 3.34 (m, 1H), 3.27 (m, 1H), 3.11 (s, 3H), 2.62 (ddd, J =
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2.7,8.8,15.9 Hz, 1H), 2.56 (m, 1H), 2.28 (ddd, J=2.2,4.7, 15.9 Hz, 1H), 1.62 (m, 1H), 1.49 (d,
J = 1.4 Hz, 3H), 1.39 (m, 1H), 0.93 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCl;) & 201.3,
138.6, 135.7, 132.0, 128.5, 127.9, 127.7, 82.0, 73.2, 68.5, 55.8, 48.1, 37.2, 29.1, 21.3, 11.0; IR
(neat) 3030, 2955, 2927, 2866, 1726, 1679, 1625, 1496, 1454, 1364, 1205, 1100, 1028, 872, 737,
698, 598 cm™; HRMS-ESI: Exact mass calcd for C;sH,70; [M+H]": 291.1960; found 291.1961;
[a]p™® +21.4 (¢ 1.08, CHCl5)

OPMB

KH/\EI’(OMe)Z

O O

dimethyl (4-((4-methoxybenzyl)oxy)-2-oxobutyl)phosphonate (8): To a cooled (-78°C)
solution of dimethyl methyl phosphonate (238.2 mg, 1.23 mmol) in THF (5 mL) was added butyl
lithium (2.6 M solution in hexane, 1.4 mL, 3.6 mmol). After stirring for 1 h at -78°C, 3-((4-
methoxybenzyl)oxy)propanal (28) (238.2 mg, 1.23 mmol) in THF (4 mL) was added via canular.
The reaction was warmed to room temperature and stirred for 1 h, then quenched by addition of
saturated aqueous solution of NH4CI (10 mL) and extracted with EtOAc (3 x 15 mL). The
combined organic layers were washed with brine, dried over Na,SO4 and concentrated in vacuo.
The residue was purified by column chromatography on SiO, (hexane/EtOAc = 2:1 to
CHCI3/MeOH = 30:1) to give alcohol (272.1 mg) as inseparable mixture with dimethyl methyl
phosphonate. This mixture was used without further purification.

To a solution of MS4A (1.8 g) and N-methylmorpholine N-oxide (156.4 mg, 1.34 mmol) in
CH,CI, (1 mL) was added obtained alcohol (272.1 mg) in CH,Cl, (2 mL). After stirring for 20
min at room temperature, the mixture was added tetrapropylammonium perruthenate (23.4 mg,
0.067 mmol) and stirred for 14 h at room temperature, then the reaction was filtered through a
Celite pad and the filtrate was concentrated. The residue was purified by column chromatography
on Si0O; (hexane/EtOAc = 2:1 to CHCI;/MeOH = 50:1) to give phosphonate 8 (159.2 mg, 0.50
mmol, 41% in 2 steps) as a colorless oil: 'HNMR (400 MHz, CDCl;) 6 7.23 (d, J=9.1 Hz, 2H),
6.86 (d, J=9.1 Hz, 2H), 4.42 (s, 2H), 3.79 (s, 3H), 3.77 (s, 3H), 3.74 (s, 3H), 3.74 (t, /= 6.3 Hz,
2H), 3.13 (d, J = 22.7 Hz, 2H), 2.87 (t, J = 6.3 Hz, 2H); °C NMR (100 MHz, CDCl;) & 200.6,
159.3, 129.5, 113.9, 130.1, 73.0, 64.7, 55.4, 53.2 (d, Jopr = 5.9 Hz), 44.2, 42.5, 41.2; IR (neat)
2952,2916, 2850, 1734, 1700, 1652, 1112, 1082, 1072, 1060 cm'l; HRMS-ESI: Exact mass calcd
for C4H,06P [M+H]": 317.1154; found 317.1124.
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(4E,7S,8E,10S)-12-(benzyloxy)-7-methoxy-1-((4-methoxybenzyl)oxy)-8,10-
dimethyldodeca-4,8-dien-3-one (29): To a cooled (0°C) solution of phosphonate 8 (307.8 mg,
0.97 mmol) in THF (1 mL) was added NaH (60% dispersion in mineral oil, 22.9 mg, 0.57 mmol).
The reaction was stirred at room temperature for 1 h and cooled for 0°C again, then a solution of
aldehyde 27 in THF (2 mL) was added via canular. The reaction was stirred at room temperature
for 1 h, then quenched by addition of saturated aqueous NH4Cl and extracted with EtOAc (3 x 20
mL). The combined organic layers were washed with brine, dried over anhydrous Na,SO,4 and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 10:1 to 5:1) to give enone 29 (198 mg, 0.41 mmol, 83%) as a colorless oil: 'H
NMR (400 MHz, CDCl;) 6 7.29-7.20 (m, 5H), 7.18 (d, /= 8.8 Hz, 2H), 6.80 (d, /= 8.8 Hz, 2H),
6.71 (dt, J=15.9, 7.2 Hz, 1H), 6.06 (dt, J=15.9, 1.3 Hz, 1H), 5.07 (brd, J = 8.5 Hz, 1H), 4.39
(brs, 1H), 4.39 (brs, 1H), 4.38 (s, 2H), 3.73 (s, 3H), 3.68 (t, /= 6.7 Hz, 2H), 3.46 (dd, J=6.1, 7.6
Hz, 1H), 3.38-3.25 (m, 2H), 3.09 (s, 3H), 2.77 (t, J = 6.7 Hz, 2H), 2.57 (m, 1H), 2.43 (m, 1H),
2.24 (m, 1H), 1.63 (m, 1H), 1.47 (d, J = 1.4 Hz, 3H), 1.39 (m ,1H), 0.92 (d, J = 6.5 Hz, 3H); *C
NMR (100 MHz, CDCls) 6 198.4, 159.3, 144.5, 138.6, 135.6, 132.5, 132.0, 130.4, 129.4, 128.4,
127.8, 127.6, 113.9, 85.9, 73.1, 73.0, 68.6, 65.3, 55.8, 55.4, 40.2,37.3,37.3, 29.1, 21.4, 10.9; IR
(neat) 3031, 2928, 2865, 1695, 1670, 1630, 1613, 1586, 1513, 1454, 1365, 1302, 1248, 1173,
1100, 1035, 975, 821, 738, 699 cm™; HRMS-ESIL: Exact mass calcd for C3Hy Os [M+H]":
481.2954; found 481.2927; [a]p> +23.8 (¢ 1.04, CHCL).

BnO
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(3S,4E,7S,8E,10S)-12-(benzyloxy)-7-methoxy-1-((4-methoxybenzyl)oxy)-8,10-
dimethyldodeca-4,8-dien-3-o0l (30): To a solution of enone 29 (256 mg, 0.53 mmol) in toluene
(1.5 mL) was added (R)-Me-CBS catalyst (50.6 mg, 0.18 mmol). To the solution cooled at 0°C
was added dimethyl sulfide borane (90%, 0.08 mL, 0.84 mmol), and the mixture was stirred at 0

°C for 30 min. The reaction was quenched by addition of methanol, stirred at room temperature
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for 30 min, and then the solvent was removed in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc 4:1 to 2:1) to give alcohol 30 (234 mg 0.49 mmol, 92%)
as a colorless oil: '"H NMR (400 MHz, CDCl;) & 7.29-7.17 (m, 7H), 6.81 (d, J = 8.3 Hz, 2H),
5.54-5.42 (m, 2H), 5.04 (d, J = 9.3 Hz, 1H), 4.40 (s, 2H), 4.37 (s, 2H), 4.20 (dt, /= 5.9, 5.9 Hz,
1H), 3.74 (s, 3H), 3.59 (m, 1H), 3.51 (m, 1H), 3.41-3.29 (m, 3H), 3.09 (s, 3H), 2.55 (m, 1H), 2.28
(m, 1H), 2.09 (m, 1H), 1.73 (dt, J = 5.9, 5.9 Hz, 2H), 1.63 (m, 1H), 1.46 (s, 3H), 1.39 (m, 1H),
0.92 (d, J= 6.4 Hz, 3H); °C NMR (100 MHz, CDCl;) § 159.4, 138.7, 135.3, 134.4, 132.9, 130.2,
129.4,128.5,127.8,127.6, 127.5,113.9, 113.9, 87.2, 73.6, 71.6, 68.7, 68.2, 55.7, 55.4,37.3, 37.2,
36.9, 36.8, 29.1, 21.5, 10.8; IR (neat) 3444, 2929, 2863, 1613, 1586, 1513, 1453, 1364, 1302,
1248, 1173, 1096, 1035, 968, 821, 738, 699 cm™'; HRMS-ESI: Exact mass calcd for C3oH05
[M+H]": 483.3110; found 483.3138; [a]p>" +21.1 (¢ 1.09, CHCl;)

BnO
oPMB .,
|
AN
OoTBS OMe

(((3S,4E,7S,8E,10S)-12-(benzyloxy)-7-methoxy-1-((4-methoxybenzyl)oxy)-8,10-
dimethyldodeca-4,8-dien-3-yl)oxy) (tert-butyl)dimethylsilane (31): To a solution of alcohol 30
(120 mg, 0.25 mmol) in DMF (1 mL) were added imidazole (86.0 mg, 1.26 mmol) and TBSCI
(85.1 mg, 0.56 mmol). The reaction was stirred at room temperature for 2 h, then quenched by
addition of water and extracted with EtOAc (3 x 20 mL). The combined organic layers were
washed with brine, dried over anhydrous Na,SO4 and concentrated in vacuo. The residue was
purified by column chromatography on SiO, (hexane/EtOAc 5:1) to give TBS ether 31 (156 mg,
< 0.26 mmol, quant) as a colorless oil: 'H NMR (400 MHz, CDCl;) § 7.29-7.18 (m, 7H), 6.80 (d,
J=8.8 Hz, 2H), 5.44-5.34 (m, 2H), 5.03 (brd, J= 9.3 Hz, 1H), 4.40 (s, 2H), 4.37 (d, J=11.7 Hz,
1H), 4.31 (d, J = 11.7 Hz, 1H), 4.16 (dt, J= 5.9, 5.9 Hz, 1H), 3.73 (s, 3H), 3.46-3.27 (m, 5H),
3.07 (s, 3H), 2.57 (m, 1H), 2.23 (m, 1H), 2.03 (m, 1H), 1.68 (dt, J = 6.4, 6.4 Hz, 2H), 1.61 (m,
1H), 1.47 (brs, 3H), 1.43 (m, 1H), 0.92 (d, J = 6.8 Hz, 3H), 0.81 (s, 9H), 0.04 (s, 3H), -0.04 (s,
3H); "C NMR (100 MHz, CDCl;) § 159.2, 138.7, 135.5, 135.2, 133.1, 130.8, 129.4, 128.5, 127.8,
127.7,126.9,113.9,87.5,73.2,72,8,70.7, 68.8, 66.8, 55.7, 55.4,38.5,37.4,37.1,29.1,26.1, 25.8,
25.8,21.4,18.3,10.9, -2.8, -3.4, -3.9, -4.7; IR (neat) 3031, 2954, 2925, 2856, 1613, 1587, 1513,
1472, 1463, 1454, 1388, 1362, 1302, 1249, 1207, 1173, 1096, 1038, 1005, 969, 836, 776, 736,
698, 667 cm'l; HRMS-ESI: Exact mass calcd for C3¢Hs,05Si [M+H]": 597.3975; found 597.3953;
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[a]p™? +15.5 (¢ 1.07, CHCL).

HO
opMB .,
|
X
OTBS  OMe

(3S,4E,6S,8E,10S)-10-((tert-butyldimethylsilyl) oxy)-6-methoxy-12-((4-
methoxybenzyl)oxy)-3,5-dimethyldodeca-4,8-dien-1-o0l (32): To a cooled (0°C) solution of di-
tert-butyl biphenyl (487 mg, 1.83 mmol) in THF (1 mL) was added Li wire (ca. 50 mg, washed
with hexane, MeOH, and Et,0). The solution was sonicated at 0°C for 2 h, then the solution
became blue. The solution of LiDBB was cooled to -78°C.

To a cooled (-78°C) solution of TBS ether 31 (146 mg, 0.24 mmol) in THF (1 mL) was added
the solution of LiDBB (1 mL), cooled at -78°C. The reaction was stirred at -78°C for 1.5 h, then
quenched by addition of saturated aqueous NH4Cl and extracted with EtOAc (3 x 20 mL). The
combined organic layers were washed with saturated NaHCO; aqueous solution and brine, dried
over anhydrous Na,SO, and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc 10:1 to 4:1) to give alcohol 32 (102 mg, 0.20 mmol,
82%) as a colorless oil: "H NMR (400 MHz, CDCl3) & 7.25 (d, J=9.3 Hz, 2H), 6.87 (d, /= 9.3
Hz, 2H), 5.46-5.35 (m, 2H), 5.10 (brd, J = 9.3 Hz, 1H), 4.43 (d, /= 11.2 Hz, 1H), 4.38 (d, J =
11.2 Hz, 1H), 4.21 (dt, J = 6.4, 6.4 HZ, 1H), 3.80 (s, 3H), 3.54-3.41 (m, 5H), 3.15 (s, 3H), 2.56
(m, 1H), 2.35 (m, 1H), 2.15 (m, 1H), 1.72 (dt, J=5.9, 5.9 Hz, 2H), 1.65-1.57 (m, 2H), 1.05 (brs,
3H), 0.99 (d, J= 6.8 Hz, 3H), 0.86 (s, 9H), 0.02 (s, 3H), 0.01 (s, 3H); >C NMR (100 MHz, CDCl;)
0 159.3,135.9, 135.4, 132.8, 130.0, 129.6, 129.6, 126.7, 113.9, 87.4, 72.9, 70.7, 66.6, 61.2, 55.6,
554, 40.1, 38.5, 36.5, 31.5, 29.1, 26.0, 21.5, 18.3, 10.5, -3.9, -4.7; IR (neat) 3436, 2954, 2928,
2856, 1613, 1513, 1463, 1361, 1302, 1249, 1173, 1092, 1038, 968, 835, 776 cm™'; HRMS-ESI:
Exact mass calcd for CooHs0sSi [M+H]": 507.3506; found 507.3493; [a]p>° +1.81 (¢ 0.99,
CHCL).

OHC
opMB M.,
|
x
OTBS  OMe

(3S,4E,6S,8E,10S)-10-((tert-butyldimethylsilyl) oxy)-6-methoxy-12-((4-
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methoxybenzyl)oxy)-3,5-dimethyldodeca-4,8-dienal (33): To a solution of alcohol 32 (109 mg,
0.22 mmol) in DCM (2 mL) were added TEMPO (4.3 mg, 0.028 mmol) and iodobenzene
diacetate (160 mg, 0.50 mmol). The reaction was stirred at room temperature for 45 min, then
quenched by addition of saturated aqueous sodium thiosulfate and stirred for 1 hour. The mixture
was extracted with EtOAc (3 x 20 mL), and the combined organic layers were washed with
saturated NaHCO; aqueous solution and brine, dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by column chromatography on SiO, (hexane/EtOAc 10:1 to 5:1)
to give aldehyde 33 (98.7 mg, 0.20 mmol, 89%) as a colorless oil: 'H NMR (400 MHz, CDCl5) &
9.68 (s, 1H), 7.25 (d, J = 8.3 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 5.49-5.39 (m, 2H), 5.17 (d, J =
8.8 Hz, 1H), 4.43 (d, J = 11.2 Hz, 1H), 4.37 (d, J = 11.2 Hz, 1H), 4.22, (m, 1H), 3.80 (s, 3H),
3.55-3.43 (m, 2H), 3.35 (m, 1H), 3.14 (s, 3H), 3.02 (m, 1H), 2.39-2.35 (m, 2H), 2.31 (m, 1H),
2.13 (m, 1H), 1.75-1.70 (m, 2H), 1.57 (brs, 3H), 1.05 (d, J = 6.4 Hz, 3H), 0.87 (s, 9H), 0.03 (s,
3H), 0.08 (s, 3H); >C NMR (100 MHz, CDCl3) § 202.2, 159,3, 135,7, 134.1, 133.2, 131.0, 129.5,
126.6, 114.0, 87.2,72.8,70.7, 66.8, 55.9, 55.5, 51.1, 38.6, 37.0, 27.5, 26.1, 21.3, 18.4, 11.2, - 3.9,
-4.6; IR (neat) 2955, 2929, 2856, 2713, 1726, 1613, 1586, 1514, 1463, 1361, 1302, 1173, 1094,
1037, 969, 836, 776, 668 cm™; HRMS-ESI: Exact mass calcd for CoH4005Si [M+H]": 505.3349;
found 505.3396; [a]p>>° +13.4 (¢ 0.98, CHCl3)

=
opMB ),
|
X
OTBS  OMe

tert-butyl(((3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-1-((4-methoxybenzyl)oxy)-8,10-
dimethyltrideca-4,8,12-trien-3-yl)oxy)dimethylsilane (5): To a solution of CrCl, (210 mg, 1.71
mmol) in THF (0.3 mL) were added a solution of aldehyde 33 (57.1 mg, 0.11 mmol) and CHI;
(54.0 mg, 0.14 mmol) in dioxane (1.8 mL). The reaction was stirred at room temperature for 4 h,
then quenched by addition of water and extracted with Et,O (3 x 10 mL). The combined organic
layers were washed with brine, dried over anhydrous Na,SO4 and concentrated in vacuo. The
residue was purified by column chromatography on SiO, (hexane/EtOAc 15:1) to give vinyl
iodide 5 (55.3 mg, 87.9 umol, 78%) as a colorless oil: 'H NMR (400 MHz, CDCls) & 7.25 (d, J =
8.3 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 6.43 (dt, J=14.7, 7.3 Hz, 1H), 5.97 (d, J = 14.7 Hz, 1H),
5.50-5.42 (m, 2H), 5.10 (d, J=9.3 Hz, 1H), 4.43 (d, J=11.7 Hz, 1H), 4.37 (d, /= 11.7 Hz, 1H),
4.24 (m, 1H), 3.80 (s, 3H), 3.55-3.31 (m, 4H), 3.14 (s, 3H), 2.51 (m, 1H), 2.29 (m, 1H), 2.13 (m,
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1H), 1.99 (m, 1H), 1.75 (m, 1H), 1.52 (s, 3H), 0.97 (d, J = 6.8 Hz, 3H), 0.87 (s, 9H), 0.03 (s, 3H),
0.02 (s, 3H); °C NMR (100 MHz, CDCl;) § 159.2, 145.1, 135.6, 134.0, 133.5, 130.8, 129.4,
126.6, 113.9, 87.3, 75.6, 72.8, 70.7, 66.8, 55.7, 43.6, 38.5, 37.0, 31.9, 26.1, 21.0, 18.3, 11.0, -3.9,
-4.6; IR (neat) 2927, 2855, 1614, 1513, 1463, 1248, 1094, 837, 776 cm™'; HRMS-ESI: Exact mass
caled for C30Hsol04Si [M+H]": 617.2523; found 617.2506; [a]p>'* +14.8 (¢ 1.18, CHCL,).

OH

’
.
’
‘

OTBS OMe
(3S,4E,7S,8E,10S,12E)-3-((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-

dimethyltrideca-4,8,12-trien-1-0l (34): To a solution of vinyl iodide 5 (55.3 mg, §7.9 umol) in
DCM (1 mL) and pH 7 phosphate buffer solution (1 mL) was added DDQ (31.8 mg, 140 pumol).
After stirring for 20 min at room temperature, DDQ (26.7 mg, 118 pmol) was added to the mixture.
The reaction mixture was stirred for 25 min at room temperature, diluted with saturated aqueous
NaHCOs; (5 mL) and extracted with DCM (3 x 10 mL). The combined organic layers were washed
with brine, dried over anhydrous Na,SO,4 and concentrated in vacuo. The residue was purified by
column chromatography on SiO, (hexane/EtOAc 5:1) to give the inseparable mixture alcohol 34
with anisaldehyde (49.7 mg, product/anisaldehyde = 1:1) as a colorless oil. This mixture was used
to the next reaction without further purification: 'H NMR (400 MHz, CDCl3) § 6.43 (dt, J = 14.6,
7.3 Hz, 1H), 5.98 (d, J = 14.6 Hz, 1H), 5.55-5.53 (m, 2H), 5.12 (brd, J = 9.3 Hz, 1H), 4.31 (m,
1H), 3.82-3.70 (m, 2H), 3.40 (t, /= 6.8 Hz, 1H), 3.15 (s, 3H), 2.52 (m, 1H), 2.33 (m, 1H), 2.16
(m, 1H), 2.08-1.68 (m, 4H), 1.54 (d, /= 1.0 Hz, 3H), 0.98 (d, /= 6.3 Hz, 3H), 0.90 (s, 9H), 0.08
(s, 3H), 0.05 (s, 3H).

cHO T

OTBS OMe
(3S,4E,7S,8E,10S,12E)-3-((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-
dimethyltrideca-4,8,12-trienal (35): To a solution of alcohol 34 (49.7 mg, mixture with
anisaldehyde) in DCM (1 mL) was added Dess-Martin periodinane (62.4 mg, 147 pmol). After

the reaction was stirred at room temperature for 30 min, the reaction was quenched by addition
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of saturated sodium thiosulfate aqueous solution and stirred for 1 hour. The mixture was extracted
with EtOAc (3 x 10 mL), and the combined organic layers were washed with brine, dried over
anhydrous Na,SO; and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc 10:1) to give aldehyde 35 (31.8 mg, 62.8 umol, 71% in
2 steps) as a colorless oil: '"H NMR (400 MHz, CDCl;) 6 9.77 (s, 1H), 6.43 (dt, J=14.2, 7.3 Hz,
1H), 5.98 (d, /= 14.2 Hz, 1H), 5.63-5.50 (m, 2H), 5.11 (d, /= 9.8 Hz, 1H), 4.64 (dt,J=11.7,5.9
Hz, 1H), 3.38 (t, J = 6.8 Hz, 1H), 3.15 (s, 3H), 2.61-2.46 (m, 3H), 2.33 (m, 1H), 2.18 (m, 1H),
2.09-1.95 (m, 2H), 1.53 (s, 3H), 0.98(d, J = 6.8 Hz, 3H), 0.87 (s, 9H), 0.06 (s, 3H), 0.05 (s, 3H);
C NMR (100MHz, CDCl;) § 202.2, 145.1, 134.1, 134.0, 133.5, 128.0, 87.0, 75.6, 69.5, 55.8,
51.7,43.6,37.0,31.9, 25.9, 20.8, 18.2, 11.0, -4.0, -4.7; IR (neat) 2955, 2927, 2856, 1726, 1685,
1463, 1252, 1096, 949, 837, 777, 665 cm™; HRMS-ESI: Exact mass calcd for CyHylO3Si
[M+H]": 507.1791; found 507.1755; [a]p™" +11.4 (¢ 0.89, CHCL).

OTBS OMe
(3S,4E,7S,8E,10S,12E)-3-((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-

dimethyltrideca-4,8,12-trienoic acid (36): To a solution of aldehyde 35 (31.8 mg, 62.8 umol) in
‘BuOH (0.5 mL) were added 2-methyl-2-butene (0.5 mL) and 1 M aqueous NaH,PO, (0.5 mL),
then added dropwise 1 M aqueous NaClO, (0.2 mL). The reaction was stirred at room temperature
for 45 min, then quenched by addition of water, and extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried over anhydrous Na,SO,4 and concentrated
in vacuo. The residue (41.8 mg, quant) was used to the next reaction without further purification:
'H NMR (400 MHz, CDCl3) § 6.43 (dt, J= 7.3 Hz, 1H), 5.98 (d, J = 14.7, 1H), 5.65-5.50 (m, 2H),
5.12 (d, J=9.3 Hz, 1H), 4.55 (m, 1H), 3.39 (m, 1H), 3.14 (s, 3H), 2.61-2.49 (m, 3H), 2.33 (dt, J
=17.3, 7.3 Hz, 1H), 2.19-1.97 (m, 3H), 1.53 (s, 3H), 0.89 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H); IR
(neat) 2955, 2927, 2856, 1713, 1463, 1251, 1096, 950, 836, 778, 669 cm™'; HRMS-ESI: Exact
mass caled for CoyHylO4Si [M+H]': 523.1741; found 523.1718; [o]p>* +20.9 (¢ 0.51, CHCL).
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OTBS OMe
(R,1E,5Z,8E)-6-methyl-1-(tributylstannyl)deca-1,5,8-trien-4-yl (3S,4E,7S,8E,10S8,12E)-3-

((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-dimethyltrideca-4,8,12-trienoate  (38):
To a solution of stannane 4 (30.1 mg, 66.1 pmol) and carboxylic acid 36 (41.8 mg, crude) in DCM
(0.4 mL) were added DMAP (4.6 mg, 37.7 umol), MNBA (40.4 mg, 117 pmol) and Et;N (0.03
mL, 216 pmol). The reaction was stirred at room temperature for 3 h, then quenched by addition
of saturated NaHCOj; aqueous and extracted with Et,O (3 x 10 mL). The combined organic layers
were washed with brine, dried over anhydrous Na,SO4 and concentrated in vacuo. The residue
was purified by column chromatography on SiO, (hexane/EtOAc 30:1) to give the ester 38 (52.5
mg, 54.7 umol, 87% in 2 steps) as a colorless oil: 'H NMR (400 MHz, CDCl;) & 6.44 (dt, J =
14.7, 7.3 Hz, 1H), 6.05-5.79 (m, 2H), 5.57-5.40 (m, 5H), 5.34 (m, 1H), 5.14-5.09 (m, 2H), 4.54
(m, 1H), 3.37 (t,J = 6.8 Hz, 1H), 3.14 (s, 3H), 2,88 (dd, J = 5.9, 13.7 Hz, 1H), 2.68 (dd, J= 6.8,
13.7 Hz, 1H), 2.66-2.60 (m, 2H) 2.48 (m, 2H), 2.34 (m, 2H), 2.14 (m, 1H), 2.03-1.96 (m, 2H),
1.67 (s, 3H), 1.66 (s, 3H), 1.53 (brs, 3H), 1.51-1.42 (m, 6H), 1.34-1.23 (m, 2H), 0.90-0.71 (m,
31H), 0.02 (s, 6H); *C NMR (100 MHz, CDCl3) § 170.5, 145.0, 143.6, 139.4, 134.3,133.9, 133.5,
132.0, 128.4, 127.6, 126.6, 124.0, 87.1, 70.7, 70.5, 55.8, 44.1, 43.7, 43.6, 37.1, 36.1, 31.9, 29.2,
27.4,26.0, 23.4, 20.7, 18.2, 18.0, 13.9, 11.1, 9.5, -4.0, -4.8; IR (neat) 2956, 2927, 2855, 1734,
1601, 1463, 1375, 1250, 1157, 1097, 965, 836, 778, 664 cm™'; HRMS-ESI: Exact mass calcd for
C4sHgpl0,4SiSn [M+H]": 961.4049; found 961.4045; [a]p*** +7.9 (¢ 0.51, CHCL).

OTBS OMe
(4S,5E,8S,9E,118,13E,15E,18R)-4-((tert-butyldimethylsilyl) oxy)-8-methoxy-9,11-dimethyl-

18-((1Z,4E)-2-methylhexa-1,4-dien-1-yl)oxacyclooctadeca-5,9,13,15-tetraen-2-one (39): To a
degassed solution of ester 38 (8.1 mg, 8.4 pmol) in DMF (5 mL) were added LiCl (11.4 mg, 268
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umol) and Pdy(dba); (3.3 mg, 3.6 umol). The reaction was stirred at room temperature for 12 h,
then quenched by addition of water, and extracted with Et,0 (3 x 5 mL). The combined organic
layers were washed with brine, dried over anhydrous Na,SO4 and concentrated in vacuo. The
residue was purified by PTLC on SiO, [200 x 100 x 0.5, hexane/EtOAc 5:1] to give the
macrolactone 39 (4.3 mg, 7.9 umol, 94%) as a colorless oil: 'H NMR (400 MHz, CDCL) 6 6.05
(dd,J=10.3, 14.2 Hz, 1H), 5.98 (dd, /= 10.3, 16.6 Hz, 1H), 5.53-5.27 (m, 8H), 5.09 (dd, /= 8.3,
17.1 Hz, 1H), 5.02 (dd, /= 9.8, 17.1 Hz, 1H), 4.37 (dt, J = 8.3, 3.9 Hz, 1H), 3.34 (t, /= 7.3 Hz,
1H), 3.15 (s, 3H), 2.70-2.62 (m, 2H), 2.40-2.22 (m, 8H), 1.71-1.52 (m, 4H), 1.60 (s, 3H), 1.55 (s,
3H), 1.01 (d, J= 6.8 Hz, 3H), 0.87 (s, 9H), 0.04 (s, 3H), 0.02 (s, 3H); >C NMR (100 MHz, CDCl;)
0 170.4, 138.9, 136.9, 134.7, 134.1, 132.5, 132.0, 130.9, 128.3, 127.5, 126.9, 126.5, 124.2, 87.8,
72.4,70.2,53.4,45.1, 40.4, 38.9, 35.9, 35.9, 35.8, 32.8, 26.0, 23.6, 22.3, 18.3, 18.0, 10.0, -3.8, -
4.3; IR (neat) 2956, 2928, 2855, 1738, 1449, 1375, 1249, 1154, 1098, 1030, 986, 967, 836, 777,
746, 702, 674, 661, 630, 612, 594, 586 cm™; HRMS-ESI: Exact mass calcd for Cs3Hss0,Si
[M+H]": 543.3870; found 543.3894; [a]p™>" -52.4 (¢ 0.53, CHCL,).

OH OMe
biselyngbyolide B: To a solution of macrolactone 39 (6.6 mg, 12.2 pumol) in THF (0.5 mL)

were added AcOH (0.01 mL) and 1 M solution of TBAF in THF (0.1 mL, 0.1 mmol). The reaction
was stirred at 50°C for 11 h, then quenched by addition of saturated aqueous NH4Cl, and extracted
with EtOAc (3 x 5 mL). The combined organic layers were washed with brine, dried over Na,SO4
and concentrated in vacuo. The residue was purified by PTLC on SiO, [200 x 100 x 0.5,
hexane/EtOAc = 3:1] to give biselyngbyolide B (3.9 mg, 9.1 pmol, 75%) as a colorless oil: 'H
NMR (400 MHz, CD;0D) 6 6.04 (dd, J=10.7, 14.7 Hz, 1H) 6.01 (dd, J = 10.2, 14.7 Hz, 1H),
5.55-5.46 (m, 5H), 5.42- 5.35 (m,2H), 5.16 (d, J=9.8 Hz, 1H), 5.11 (d, J=9.8 Hz, 1H), 4.35 (m,
1H), 3.42 (t,J=7.3 Hz, 1H), 3.15 (s, 3H), 2.95 (dd, /= 5.9, 15.1 Hz, 1H), 2.74 (dd, /= 5.9, 15.1
Hz, 1H), 2.66 (m, 1H), 2.35-2.16 (m, 8H), 1.68 (d, /= 1.5 Hz, 3H), 1.65 (dd, /= 1.0, 6.4 Hz, 3H),
1.55 (d, J= 1.5 Hz, 3H), 1.02 (d, J= 2.9 Hz, 3H); >C NMR (100 MHz, CD;0D) & 172.4, 140.1,
138.5,135.6,134.8,133.7,132.9,132.0, 129.5, 127.6, 127.4, 127.4, 125.1, 89.3, 71.9, 71.6, 55.6,
44.6,41.8, 40.0, 36.6, 36.4, 34.2, 23.5, 22.5, 18.0, 10.1; IR (neat) 3452, 3014, 2958, 2918, 2816,
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1734, 1436, 1375, 1336, 1309, 1272, 1250, 1177, 1152, 1096, 1008, 986, 967, 858 cm™'; HRMS-
ESI: Exact Mass calcd for C,7H4904 [M+H]+: 429.3005; found 429.3043; [0(]1)27'0 -85.4 (¢ 0.19,
CHCI,).

’
‘o,
’

OH OMe
(3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-1-((4-methoxybenzyl)oxy)-8,10-

dimethyltrideca-4,8,12-trien-3-0l (40): To a solution of TBS ether 5 (27.4 mg, 43.6 umol) in THF
(0.3 mL) was added 1 M solution of TBAF (0.1 mL, 0.1 mmol). The reaction was stirred at 50°C
for 14 h, then quenched by addition of saturated aqueous NH4CI and extracted with EtOAc (3 x
10 mL). The combined organic layers were washed with brine, dried over Na,SO4, and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 3:1 to 2:1) to give alcohol 40 (20.8 mg, 40.4 pmol, 93%) as a colorless oil: 'H
NMR (400 MHz, CDCl5) & 7.25 (d, J = 8.3 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 6.42 (dt, J = 14.7,
7.3 Hz, 1H), 6.00 (d, J= 14.7 Hz, 1H), 5.61-5.50 (m, 2H), 5.10 (d, /= 9.3 Hz, 1H), 4.44 (s, 2H),
4.30 (m, 1H), 3.80 (s, 3H), 3.66 (m, 1H), 3.61 (m, 1H), 3.43 (t, /= 6.8 Hz, 1H), 3.15 (s, 3H), 2.79
(brs, 1H, OH), 2.51 (m, 1H), 2.34 (m, 1H), 2.18 (m, 1H), 2.03 (m, 1H), 1.97 (m, 1H), 1.83—1.78
(m, 2H), 1.52 (s, 3H), 0.98 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;) § 159.4, 145.1,
134.5,134.1,133.4,130.2, 129.5, 127.4,114.0, 87.1, 75.6, 73.1, 71.8, 68.4, 55.8, 55.4, 43.6, 36.9,
36.8, 31.9, 20.9, 11.0; IR (neat) 3447, 2922, 2858, 2357, 2341, 1611, 1510, 1457, 1363, 1300,
1246, 1173, 1092, 1035, 950, 820 cmfl; HRMS-ESI: Exact mass calcd for Co4H3sINaO, [M+Na] "
537.1478; found 537.1440; [a]p**" +14.5 (c 0.88, CHCL,).

NP~
opmB
“ |
AAcO 0
R%O o) OMe
OAc

(2R,3R,4S,5R,6R)-2-(acetoxymethyl)-6-(((3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-1-((4-
methoxybenzyl)oxy)-8,10-dimethyltrideca-4,8,12-trien-3-yl)oxy)-4-methoxytetrahydro-2H-
pyran-3,5-diyl diacetate (44): To a mixture of alcohol 40 (45.5 mg, 88.4 umol), imidate 43 (48.6
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mg, 105 pmol), and MS4A (339.3 mg) was added CH,Cl, and was stirred at room temperature
for 30 min, then cooled to —78°C. To the solution was added 55 mM solution of TMSOTT (0.15
mL, 8.3 umol). The reaction was stirred at —78°C for 1 h and at —40°C for 1.5 h, then quenched
by addition of Et;N and filtered. The filtrate was concentrated in vacuo and the residue was
purified column chromatography on SiO, (hexane/EtOAc 3:1 to 2:1) to give glycoside 44 (33.3
mg, 40.8 pmol, 46%) as a colorless oil: '"H NMR (400 MHz, CDCls) § 7.25 (d, J = 8.8 Hz, 2H),
6.86 (d,J=8.8 Hz, 2H), 6.42 (dt,J=14.2, 7.1 Hz, 1H), 5.98 (d, /= 14.2 Hz, 1H), 5.63 (m, 1H),
5.27(dd,J=8.3, 15.6 Hz, 1H), 5.11 (d, /= 9.8 Hz, 1H), 5.06 (dd, J=9.8, 9.8 Hz, 1H), 4.98 (dd,
J=1.8,9.3 Hz, 1H), 4.45 (d, /= 7.8 Hz, 1H), 4.40 (d, /= 7.8 Hz, 1H), 4.29 (m, 1H), 4.20 (dd, J
=4.9,12.2 Hz, 1H), 4.09 (dd, J=2.4, 12.2 Hz, 1H), 3.80 (s, 3H), 3.55-3.43 (m, 5H), 3.38 (s, 3H),
3.15 (s, 3H), 2.51 (m, 1H), 2.37 (m, 1H), 2.14 (m, 1H), 2.09 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H),
2.03-1.94 (m, 2H), 1.87 (m, 1H), 1.74 (m, 1H), 1.54 (s, 3H), 0.99 (d, J = 6.3 Hz, 3H); °C NMR
(100 MHz, CDCl;) 6 170.9, 170.0, 169.3, 159.2, 144.9, 133.8, 133.7, 131.6, 131.0, 130.9, 129.3,
113.9,113.8,97.7, 86.9, 81.5, 76.1, 75.7, 72.8, 72.0, 71.9, 69.1, 66.4, 62.6, 58.4, 55.9, 55.4, 43.6,
37.6,35.8,31.8,21.1,21.0,20.9,20.8; IR (neat) 2953, 2932, 2868, 1750, 1612, 1513, 1456, 1437,
1373, 1302, 1226, 1173, 1155, 1092, 1038, 970, 904, 823, 599 cm'; HRMS-ESI: Exact mass
caled for C3;Hs3INaO,, [M+Na]': 839.2479; found 839.2462; [a]p**° +0.1 (¢ 1.37, CHCL).

NP~
opmMB A
il/\/ |
T'IIE'ESO o
%Peo o) OMe
OTES

(((2R,3R,4S,5R,6R)-2-(((3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-1-((4-
methoxybenzyl)oxy)-8,10-dimethyltrideca-4,8,12-trien-3-yl)oxy)-4-methoxy-6-
(((triethylsilyl)oxy)methyl)tetrahydro-2H-pyran-3,5-diyl) bis(oxy))bis(triethylsilane) (45): To a
solution of glycoside 44 (33.3 mg, 40.8 pmol) in MeOH (0.5 mL) was added 2 M solution of
NaOMe in MeOH (0.5 mL, 1 mmol) and the mixture stirred at room temperature for 12 h, then
quenched by addition of DOWEX 50W, and filtered. The filtrate was concentrated in vacuo to
give triol (26.8 mg) as a colorless oil. To the solution of triol in DMF (0.3 mL) was added
imidazole (48.3 mg, 0.71 mmol) and TESCI (0.05 mL, 0.30 mmol). After stirring at room
temperature for 3.5 h, the reaction was quenched by addition of H,O and extracted with EtOAc

(3 x 10 mL). The combined organic layers were washed with brine, dried over Na,SO,, and
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concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 15:1 to 10:1) to give TES ether 45 (24.3 mg, 23.5 pmol, 58% in 2 steps) as a
colorless oil: '"H NMR (400 MHz, CDCl;) § 7.25 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H),
6.43 (dt, J = 14.6, 7.8 Hz, 1H), 5.98 (d, J = 14.6 Hz, 1H), 5.58 (dt, J = 14.6, 6.8 Hz, 1H), 5.28
(dd, J= 8.8, 14.6 Hz, 1H), 5.10 (d, J= 9.8 Hz, 1H), 4.41 (s, 2H), 4.29 (dd, J = 7.8, 14.1 Hz, 1H),
4.23 (d,J="7.3 Hz, 1H), 3.80 (s, 3H), 3.69 (dd, /= 4.9, 11.2 Hz, 1H), 3.52 (s, 3H), 3.52-3.44 (m,
3H), 3.39 (dd, J =5.9, 7.3 Hz, 1H), 3.34 (dd, J = 7.8, 7.8 Hz, 1H), 3.15 (s, 3H), 3.06 (m, 1H),
2.93 (dd, J= 8.8, 8.8 Hz, 1H), 2.50 (m, 1H), 2.36 (m, 1H), 2.14 (m, 1H), 2.04—1.95 (m, 3H), 1.77
(m, 1H), 1.52 (s, 3H), 0.99-0.93 (m, 27H), 0.67—0.54 (m, 21H); *C NMR (100 MHz, CDCl;) &
159.2, 145.0, 133.8, 133.7, 132.3, 131.1, 130.9, 129.4, 129.3, 113.8, 98.2, 88.5, 86.9, 77.1, 75.8,
74.4,72.7,70.9, 67.3, 62.4, 61.8, 55.8, 55.4, 43.6, 37.3, 35.8, 31.9, 20.7, 11.2, 7.1, 7.0, 5.3, 5.2,
4.7; IR (neat) 2952, 2911, 2875, 2359, 1614, 1540, 1513, 1457, 1417, 1375, 1302, 1246, 1095,
1041, 1006, 971, 852, 815, 741 cmfl; HRMS-ESI: Exact mass calcd for C4oHgoINaOoSis [M+H]+:
1055.4757; found 1055.4751; [a]p*** —2.4 (¢ 1.22, CHCL)

NP~
OH .
Kl/\/ l
T'IIE'ESO o
%O ) OMe
OTES

(3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-3-(((2R,3R,4S,5R,6R)-4-methoxy-3,5-
bis((triethylsilyl) oxy)-6-(((triethylsilyl) oxy) methyl)tetrahydro-2H-pyran-2-yl)oxy)-8,10-
dimethyltrideca-4,8,12-trien-1-0l (46): To a solution of TES ether 45 (26.6 mg, 25.7 pmol) in
CH,Cl, was added 1 M solution of pH 7 phosphate buffer (1 mL) and DDQ (13.6 mg, 59.9 umol),
the mixture was stirred at room temperature for 20 min. To the reaction mixture was added DDQ
(13.7 mg, 60.4 pmol) and the mixture was stirred at room temperature for 1.5 h and then DDQ
(28.9 mg, 127 pmol) was added. After stirring at room temperature for 1 h, the reaction was
quenched by addition of saturated aqueous solution of NaHCO; and extracted with CH,Cl, (3 x
10 mL). The combined organic layers were washed with brine, dried over Na,SO4, and
concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 10:1 to 5:1) to give alcohol 46 (17.4 mg) as a mixture with anisaldehyde: 'HNMR
(400 MHz, CDCls) 6 6.43 (dt, J=14.6, 7.8 Hz, 1H), 5.98 (d, /= 14.6 Hz, 1H), 5.58 (dt, /= 15.6,
7.3 Hz, 1H), 5.42 (dd, /= 8.3, 15.6 Hz, 1H), 5.11 (d, /=9.3 Hz, 1H), 4.31 (dt, J=13.7, 7.8 Hz,
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1H), 4.21 (d, J = 7.8 Hz, 1H), 3.85 (dd, J = 2.0, 11.2 Hz, 1H), 3.65-3.61 (m, 2H), 3.52 (s, 3H),
3.42 (dd, J=6.8,6.8 Hz, 1H), 3.37 (dd, /= 8.8, 9.0 Hz, 1H), 3.35 (dd, /= 7.8, 8.8 Hz, 1H), 3.18
(m, 1H), 3.16 (s, 3H), 2.95 (dd, /= 9.0, 9.0 Hz, 1H), 2.72 (brs, 1H, OH), 2.51 (m, 1H), 2.36 (m,
1H), 2.16 (m, 1H), 2.05—1.95 (m, 2H), 1.73—-1.71 (m, 2H), 1.53 (d, J = 1.0 Hz, 3H), 0.99-0.94
(m, 27H), 0.69—0.58 (m, 21H); >C NMR (100 MHz, CDCl;) § 145.0, 133.8, 133.5, 132.8, 131.1,
130.3, 99.6, 88.2, 86.8, 77.4, 76.1, 75.6, 62.9, 61.9, 59.4, 55.9, 55.7, 43.7, 38.3, 37.1, 31.9, 20.7,
11.2,7.1,6.9,5.3,5.3, 4.5; HRM-ESI: Exact mass calcd for C4;HgINaOgSis [M+Na]+: 935.4182;

found 935.4214.
T'IE'ESO o
%/%O 6] OMe
OTES

(3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-3-(((2R,3R,4S,5R,6R)-4-methoxy-3, 5-
bis((triethylsilyl) oxy)-6-(((triethylsilyl) oxy) methyl)tetrahydro-2H-pyran-2-yl)oxy)-8,10-
dimethyltrideca-4,8,12-trienal (47): To a solution of alcohol 46 (17.4 mg, mixture with
anisaldehyde) in CH,Cl, (0.5 mL) was added Dess-Martin periodinane (23.1 mg, 54.5 pmol).
After stirring at room temperature for 30 min, to the mixture was added Dess-Martin periodinane
(21.4 mg, 50.5 umol) and the mixture was stirred at room temperature for 1 h. The reaction was
quenched by addition of saturated aqueous solution of Na,S,0; and extracted with EtOAc (3 x
10 mL). The combined organic layers were washed with saturated aqueous solution of NaHCO;
and brine, dried over Na,SO,, and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc 10:1 to 5:1) to give aldehyde 47 (13.2 mg, 14.5 pmol,
56% in 2 steps) as a colorless oil: 'H NMR (400 MHz, CDCl;) § 9.71 (t, J=2.9 Hz, 1H), 6.42 (dt,
J=14.6,73 Hz, 1H), 5.98 (d, /= 14.6 Hz, 1H), 5.71 (dt, /= 15.1, 7.3 Hz, 1H), 5.35 (dd, J = 8.8,
15.1 Hz, 1H), 5.11 (d, /=9.3 Hz, 1H), 4.77 (ddd, /= 5.4, 8.8, 13.7 Hz, 1H), 4.27 (d, J= 7.8 Hz,
1H), 3.81 (dd, J= 1.5, 10.7 Hz, 1H), 3.69 (dd, J= 5.4, 10.7 Hz, 1H), 3.52 (s, 3H), 3.48—3.39 (m,
2H), 3.34 (dd, J = 7.8, 8.8 Hz, 1H), 3.15 (s, 3H), 3.10 (m, 1H), 2.94 (dd, J = 8.8, 8.8 Hz, 1H),
2.65 (m, 1H), 2.53-2.48 (m, 2H), 2.38 (m, 1H), 2.16 (m, 1H), 2.03 (m, 1H), 1.96 (m, 1H), 1.53
(d, J = 1.0 Hz, 3H), 0.99-0.90 (m, 27H), 0.69—0.55 (m, 21H); *C NMR (100 MHz, CDCl3) &
201.4, 145.0, 133.9, 133.6, 133.2, 129.4, 98.6, 88.3, 77.4, 77.2,75.7,75.6, 72.5,70.9, 62.4, 61.9,
55.9,49.2,43.7,37.3,31.9,20.8, 11.2, 7.1, 6.9, 5.3, 5.2, 4.7; IR (neat) 2954, 2911, 2876, 2356,
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2338, 1732, 1716, 1698, 1558, 1540, 1520, 1507, 1472, 1456, 1081, 1008, 969, 808, 738 cm ';
HRMS-ESI: Exact mass calcd for C4H7INaOsSi; [M+Na]": 933.4025; found 933.4037; [a]p>*°
—5.5 (¢ 0.66, CHCl,).

)
TESOS 0 OMe

(3S,4E,7S,8E,10S,12E)-13-iodo-7-methoxy-3-(((2R,3R,4S,5R,6R)-4-methoxy-3,5-
bis((triethylsilyl) oxy)-6-(((triethylsilyl) oxy) methyl)tetrahydro-2H-pyran-2-yl)oxy)-8,10-
dimethyltrideca-4,8,12-trienoic acid (48): To a solution of aldehyde 47 (13.2 mg, 14.5 pmol) in
‘BuOH (1 mL) was added 2-Me-2-butene (0.5 mL), I M aqueous solution of NaH,PO, (1 mL),
and 1 M aqueous solution of NaClO4 (0.5 mL). After stirring at room temperature for 40 min, the
mixture was diluted with EtOAc and H,O and extracted with EtOAc (3 x 10 mL). The combined
organic layers were washed with brine, dried over Na,SQOy4, and concentrated in vacuo. The residue

(15.5 mg) was used for the next reaction without further purification.

TrO/\:/\\\

OTBDPS

(S)-tert-butyldiphenyl((1-(trityloxy)pent-4-yn-2-yl)oxy)silane (51): To a stirred suspension of
lithium acetylide ethylenediamine complex (1.5 g, 16.3 mmol) in DMSO (10 mL) was added a
solution of (S)-(—)-trityl glycidyl ether (2.4 g, 7.6 mmol) in THF (10 mL) at room temperature.
After stirring for 2 h, the mixture was diluted with saturated aqueous solution of NH4ClI at 0 °C,
and extracted with EtOAc (3 x 50 mL). The combined organic layers were washed with water
and brine, dried over Na,SO,, and concentrated in vacuo to give crude alcohol (2.82 g) and the
crude alcohol was used for the next reaction without further purification. To a solution of the
crude alcohol in DMF (5 mL) was added imidazole (1.01 g, 14.8 mmol) and TBDPSCI (2.2 mL,
8.6 mmol). The reaction was stirred at room temperature for 2 h, then quenched by addition of
water and extracted with EtOAc (3 x 100 mL). The combined organic layers were washed with
brine, dried over Na,SO,, and concentrated in vacuo. The residue was purified by column
chromatography on SiO; (hexane/EtOAc 30:1 to 25:1) to give TBDPS ether 51 (4.0 g, 6.9 mmol,

91% in 2 steps) as a colorless oil: The analytical data are identical with that of enantiomer, except
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for the specific rotation.

Ho”\_/\.g\§

OTBDPS

(S)-2-((tert-butyldiphenylsilyl)oxy)pent-4-yn-1-ol ($3): To a solution of TBDPS ether 51 (4.0
g, 6.9 mmol) in CHCl; (10 mL) and MeOH (10 mL) was added TsOH-H,0 (247.9 mg, 1.30 mmol).
The reaction was stirred at room temperature for 1 h, then quenched by addition of saturated
aqueous solution of NH4Cl, and extracted with EtOAc (3 x 100 mL). The combined organic layers
were washed with saturated aqueous solution of NaHCOs;, water, and brine, dried over Na,SOy,
and concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc 20:1 to 10:1 to 5:1) to give alcohol S3 (1.83 g, 5.41 mmol, 78%) as a colorless

oil: The analytical data are identical with that of enantiomer, except for the specific rotation.

OHC
\_/\

OTBDPS

(S)-2-((tert-butyldiphenylsilyl)oxy)pent-4-ynal (52): To a solution of alcohol S3 (777.7 mg,
2.30 mmol) in CH,Cl, (7 mL) was added Dess-Martin periodinane (1.95 g, 4.60 mmol). After
stirring at room temperature for 30 min, the mixture was added Dess-Martin periodinane (1.88
mg, 4.43 mmol) and stirred at room temperature for 10 min. The reaction was quenched by
addition of saturated aqueous solution of Na,S,0; and extracted with EtOAc (3 x 100 mL). The
combined organic layers were washed with saturated aqueous solution of NaHCO; and brine,
dried over Na,SO., and concentrated in vacuo. The residue was purified by column
chromatography on SiO; (hexane/EtOAc 30:1 to 20:1) to give aldehyde 52 (455.7 mg, 1.35 mmol,
59%) as a colorless oil: The analytical data are identical with that of enantiomer, except for the

specific rotation.

NC\i;\/\
|
RS
OTBDPS
(S)-2-((E)-but-2-en-1-yl)-4-((tert-butyldiphenylsilyl) oxy) hept-2-en-6-ynenitrile (53): To a
solution of phosphonate S2 (404.6 mg, 1.56 mmol) in THF (12 mL) was added NaH (60% in oil,

64.2 mg, 1.61 mmol) at 0°C and warmed to room temperature. After stirring for 15 min at room

temperature, the mixture was cooled to —78°C and added to the solution of aldehyde 52 (455.7
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mg, 1.35 mmol) in THF (3 mL, 1 mL). The reaction mixture was stirred at —78°C for 3 h, diluted
with saturated aqueous NH4Cl, and extracted with EtOAc (3 % 20 mL). The combined organic
layers were washed with brine, dried over Na,SO,, and concentrated in vacuo. The residue was
purified by column chromatography on SiO, (hexane/EtOAc = 30:1) to give nitrile 53 (349.9 mg,
0.85 mmol, 63%, E/Z = ca. 4:1) as a colorless oil: The analytical data are identical with that of

enantiomer, except for the specific rotation.

OGN

(EDTBDP\:
(S,E)-2-((E)-but-2-en-1-yl)-4-((tert-butyldiphenylsilyl) oxy) hept-2-en-6-yn-1-ol (54): To a
solution of nitrile 53 (349.9 mg, 0.85 mmol) in CH,CI, (10 mL) cooled at —=78°C was added
DIBAL (1.0 M solution in hexane, 2.5 mL, 2.5 mmol). After stirring for 10 min, the mixture was
diluted with MeOH (2 mL) and warmed to room temperature. The precipitate was filtered by
Celite pad and the filtrate was concentrated to give imine as a colorless oil. To the solution of the
imine in THF (10 mL) cooled at 0°C was added HClaq (1.0 M, 1 mL, 1 mmol). After stirring for
15 min, the mixture was diluted with saturated aqueous solution of NaHCO; and extracted with
EtOAC (3 x 20 mL). The combined organic layers were washed with brine, dried over Na,SO,,
and concentrated in vacuo to give aldehyde. To the solution of the aldehyde in MeOH (5 mL)
cooled at 0°C was added NaBH,4 (43.9 mg, 1.16 mmol). The reaction mixture was stirred for 1 h,
diluted with saturated aqueous solution of NaHCOs3, and then extracted with EtOAc (3 x 20 mL).
The combined organic layer was washed with brine, dried over Na,SO,, and concentrated in vacuo.
The residue was purified by column chromatography on SiO, (hexane/ EtOAc = 10:1 to 8:1) to
give alcohol 54 (181.3 mg, 0.48 mmol, 56% in 3 steps) as a colorless oil: The analytical data are

identical with that of enantiomer, except for the specific rotation.

=
T
E Ny
OTBDPS
tert-butyl(((S,5Z,8E)-6-methyldeca-5,8-dien-1-yn-4-yl)oxy)diphenylsilane  (55): To a
solution of alcohol 54 (181.3 mg, 0.48 mmol) in CH,Cl, (2 mL) cooled at 0°C was added Et;N

(0.3 mL, 2.16 mmol) and MsCl1 (0.1 mL, 1.29 mmol). After stirring for 2.5 h, the mixture was

diluted with water and extracted with EtOAc (3 x 10 mL). The combined organic layers were

78



washed with brine, dried over Na,SO4, and concentrated in vacuo to give mesylate. The mesylate
was dissolved to THF (2 mL) and added LiBr (143.3 mg, 1.65 mmol) at room temperature. The
mixture was stirred for 1 h, diluted with water and extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried over Na,SO,, and concentrated in vacuo
to give bromide. To a solution of the bromide in THF (3 mL) cooled at 0°C was added lithium
triethylborohydride solution (1.0 M in THF, 1.5 mL, 1.5 mmol). The reaction mixture was
warmed to room temperature and stirred for 50 min then diluted with water. The reaction mixture
was extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with saturated
aqueous solution of NaHCOj; and brine, dried over Na,SO,4 and concentrated in vacuo. The residue
was purified by column chromatography on SiO, (hexane/EtOAc = 50:1) to give diene 55 (117.6
mg, 0.29 mmol, 61% in 3 steps) as a colorless oil: The analytical data are identical with that of

enantiomer, except for the specific rotation.

=

T

on S
(S,5Z,8E)-6-methyldeca-5,8-dien-1-yn-4-ol (56): To a solution of diene 55 (117.6 mg, 0.29
mmol) in THF (1.5 mL) was added TBAF solution (1.0 M in THF, 0.6 mL, 0.6 mL). After stirring
for 18 h at room temperature, the mixture was diluted with saturated aqueous solution of NH4Cl
and extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with brine,
dried over Na,SO4 and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc = 10:1 to 5:1) to give alcohol 56 (41.5 mg, 0.25 mmol,
87%) as a colorless oil: The analytical data are identical with that of enantiomer, except for the

specific rotation.

T
|
Y = SnBug

OH
(S,1E,5Z,8E)-6-methyl-1-(tributylstannyl)deca-1,5,8-trien-4-ol ((S)-4): To a degassed
solution of alcohol 56 (41.5 mg, 0.25 mmol) in THF (1 mL) was added Pd(PPh;), (18.1 mg, 15.7
umol) and Bu;SnH (0.1 mL, 0.37 mmol). After stirring at 0°C for 30 min, the solvent was removed
in vacuo. The residue was purified by column chromatography on SiO, (hexane/EtOAc 20:1 to

10:1) to give stannane (S)-4 (59.3 mg, 0.13 mmol, 52%) as a colorless oil: The analytical data are
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identical with that of enantiomer, except for the specific rotation.

0]
RO 0 Ome

(R,1E,5Z,8E)-6-methyl-1-(tributylstannyl)deca-1,5,8-trien-4-yl (3S,4E,7S,8E,10S,12E)-13-
iodo-7-methoxy-3-(((2R,3R,4S,5R,6R)-4-methoxy-3,5-bis((triethylsilyl) oxy)-6-
(((triethylsilyl) oxy)methyl)tetrahydro-2H-pyran-2-yl)oxy)-8,10-dimethyltrideca-4,8,12-
trienoate (49): To a solution of stannane (S)-4 (7.7 mg, 16.9 umol), carboxylic acid 48 (15.5 mg,
crude), and PPh; (7.8 mg, 29.7 umol) in toluene (0.3 mL) was added 2.2 M solution of DEAD in
toluene (0.02 mL, 44 umol). After stirring at room temperature for 16 h, the mixture was diluted
with EtOAc and H,O and extracted with EtOAc (3 x 10 mL). The combined organic layers were
washed with brine, dried over Na,SO,, and concentrated in vacuo. The residue was purified by
column chromatography on SiO, (hexane/EtOAc 15:1 to 10:1) to give ester 49 (13.6 mg, 10.0
umol, 69% in 2 steps) as a colorless oil: 'H NMR (400 MHz, CDCls) § 6.43 (dt, J = 14.6, 7.8 Hz,
1H) 5.98 (d, J=14.6 Hz,1H), 5.97 (d, /= 19.0 Hz, 1H), 5.78 (dt, /= 19.0, 6.3 Hz, 1H), 5.68 (dt,
J=14.6, 6.8 Hz, 1H), 5.55 (m, 1H), 5.44 (m, 1H), 5.31-5.25 (m, 2H), 5.11 (d, /= 9.3 Hz, 1H),
5.11 (d, J=9.3 Hz, 1H), 4.63 (m, 1H), 4.25 (d, J= 7.8 Hz, 1H), 3.81 (dd, J= 1.0, 11.2 Hz, 1H),
3.67(dd, J=5.4, 11.2 Hz, 1H), 3.52 (s, 3H), 3.44-3.32 (m, 3H), 3.14 (s, 3H), 3.08 (m, 1H), 2.93
(dd, J = 8.8, 8.8 Hz, 1H), 2.83 (m, 1H), 2.71-2.66 (m, 2H), 2.53-2.41 (m, 3H), 2.37-2.29 (m,
2H), 2.13 (m, 1H), 2.03—-1.97 (m, 2H), 1.67-1.41 (m, 15H), 1.35-1.21 (m, 9H), 1.00—0.80 (m,
27H), 0.71-0.59 (m, 21H); C NMR (100 MHz, CDCl;) § 169.6, 145.0, 143.6, 139.6, 133.8,
133.8,133.5,132.0, 129.5, 128.3, 126.6, 124.0, 98.3, 88.5, 86.7,77.4,75.9,75.7,73.7,71.0, 70.4,
62.4,61.8,55.9,43.7,41.4,37.6, 36.1, 31.9, 29.9, 29.3, 29.2, 27.4, 23.4, 20.7, 18.0, 13.9, 11.3,
9.5,7.1,7.0,5.3,5.2,4.7; IR (neat) 2954, 2925, 2875, 2854, 2359, 2340, 1733, 1457, 1417, 1376,
1338, 1239, 1178, 1151, 1082, 1006, 965, 852, 813, 741, 689, 669 cm '; HRMS-ESI
CesH121INaO,Si;Sn [M+Na]™: 1387.6283; found 1387.6252; [a]p™>* —0.68 (¢ 0.68, CHCl,).
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(4S,5E,8S,9E,11S,13E,15E,18R)-8-methoxy-4-(((2R,3R,4S,5R,6R)-4-methoxy-3,5-
bis((triethylsilyl) oxy)-6-(((triethylsilyl) oxy) methyl)tetrahydro-2H-pyran-2-yl)oxy)-9,11-
dimethyl-18-((1Z,4E)-2-methylhexa-1,4-dien-1-yl)oxacyclooctadeca-5,9,13,15-tetraen-2-one
(50): To a degassed solution of ester 49 (13.6 mg, 10.0 umol) in DMF (6 mL) were added LiCl
(3.8 mg, 90 umol) and Pdy(dba); (0.6 mg, 0.7 umol). After being stirred at room temperature for
4 h, the mixture was diluted by Et,O and H,O and extracted with Et,O (3 X 10 mL). The combined
organic layers were washed with brine, dried over Na,SQOy4, and concentrated in vacuo. The residue
was purified by column chromatography on SiO, (hexane/EtOAc 15:1 to 10:1) to give
macrolactone 50 (7.7 mg, 8.1 umol, 81%) as a colorless oil: '"H NMR (400 MHz, CDCl;) &
6.03—5.89 (m, 2H), 5.59-5.25 (m, 6H), 5.07-5.00 (m, 2H), 4.54 (dt, J = 15.6, 7.8 Hz, 1H), 4.20
(d, J=7.8 Hz, 1H), 3.81-3.74 (m, 2H), 3.66—3.55 (m, 1H), 3.52 (s, 3H), 3.38-3.31 (m, 2H), 3.15
(s, 3H), 3.05 (m, 1H), 2.96-2.09 (m, 2H), 2.75-2.63 (m, 3H), 2.43-2.14 (m, 6H), 1.89—-1.81 (m,
1H), 1.70—1.42 (m, 9H), 1.34—1.17 (m, 1H), 1.08—0.83 (m, 27H), 0.73—0.57 (m, 21H); °C NMR
(100 MHz, CDCl3) 6 169.7, 138.7, 136.6, 135.1, 133.7, 132.3, 131.8, 131.3, 130.4, 128.2, 126.9,
126.6, 123.6,99.1, 88.2,87.7,77.4,75.6,74.2,70.8, 70.4, 62.0, 61.8, 55.4, 41.6, 40.3, 38.0, 36.7,
35.9, 32.6, 29.9, 23.6, 22.1, 18.0, 10.2, 9.5, 7.1, 7.0, 5.3, 5.2, 4.7; IR (neat) 2953, 2932, 2915,
2878, 2360, 2342, 1733, 1558, 1540, 1507, 1456, 1088, 1007, 969, 815, 741 cm™'; HRMS-ESI:
Exact mass calcd for C5;HosNaOySis [M+Na]+: 969.6103; found 969.6115; [0(]1)25'8 —20.3 (¢ 0.39,
CHCL,).
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biselyngbyaside: To a solution of macrolactone 50 (7.2 mg, 7.6 pmol) in THF (0.3 mL) was
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added 1.8 M solution of AcOH in THF (0.04 mL, 72 pmol) and 1 M solution of TBAF in THF
(0.06 mL, 60 pmol). The reaction was stirred at room temperature for 11.5 h and added 1 M
solution of TBAF in THF (0.05 mL, 50 pmol). After stirring at room temperature for 4 h, the
reaction was quenched by addition of saturated aqueous solution of NH4Cl and extracted with
EtOAc (3 x 10 mL). The combined organic layers were washed with brine, dried over Na,SOy,
and concentrated in vacuo. The residue was purified by PTLC on SiO, [200 x 100 x 0.5,
CHCI3/MeOH 5:1] to give biselyngbyaside (3.6 mg, 6.0 pmol, 78%) as a colorless oil: 'H NMR
(400 MHz, CD;0D) & 6.08—5.98 (m, 2H), 5.59-5.38 (m, 7H), 5.14 (d, /= 8.8 Hz, 1H), 5.12 (d,
J=8.8 Hz, 1H), 4.51 (m, 1H), 4.26 (d, /= 6.8 Hz, 1H), 3.86 (dd, J=2.4, 11.7 Hz, 1H), 3.74 (dd,
J=4.6,11.7 Hz, 1H), 3.64 (s, 3H), 3.47 (m, 1H), 3.45 (dd, J=9.3, 9.8 Hz, 1H), 3.22 (dd, J=6.8,
9.3 Hz, 1H), 3.19 (m, 1H), 3.16 (s, 3H), 3.05 (dd, /= 9.3, 9.3 Hz, 1H), 2.93 (m, 1H), 2.76-2.68
(m, 2H), 2.57 (dd, J = 8.0, 14.9 Hz, 1H), 2.34-2.23 (m, 6H), 1.97 (m, 1H), 1.68 (s, 3H), 1.65 (d,
J=15.9 Hz, 3H), 1.56 (s, 3H), 1.04 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CD;0D) & 172.1,
140.1, 138.5, 135.3, 133.3, 133.0, 132.8, 132.1, 131.9, 129.3, 127.9, 127.5, 124.9, 100.9, 89.1,
87.7,717.7,77.4,74.6, 72.6, 70.7, 62.3, 61.0, 55.6, 43.0, 41.5, 39.6, 36.8, 36.6, 34.0, 23.6, 22.4,
18.0, 10.1; IR (neat) 2365, 2342, 1559, 1508, 1073 cmfl; HRMS-ESI: Exact mass calcd for
C34Hs5,00Na [M+Na]": 627.3509; found 627.3510; [a]p"®* —42.9 (¢ 0.11, CHCL;).
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(R,Z)-tert-butyl((6-methyl-7-(trityloxy) hept-5-en-1-yn-4-yl)oxy)diphenylsilane (54): To a
solution of alcohol 13 (42.0 mg, 0.11 mmol) in DMF (0.3 mL) were added Et;N (0.1 mL, 0.72
mmol), DMAP (3.9 mg, 0.03 mmol) and trityl chloride (113.9 mg, 0.41 mmol). After stirring at
room temperature for overnight, the reaction mixture was diluted with EtOAc and water and
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with brine, dried
over Na,SO, and concentrated in vacuo. The residue was purified by column chromatography on
Si0; (hexane/EtOAc = 10:1) to give trityl ether 54 (75.7 mg, 0.12 mmol, quant) as a colorless oil:
'H NMR (400 MHz, CDCl;) § 7.55-7.51 (m, 4H), 7.34-7.18 (m, 21H), 5.34 (brd, J = 8.8 Hz, 1H),
4.34 (dt,J=28.8,5.9 Hz, 1H), 3.17 (brd, /= 11.2 Hz, 1H), 3.01 (brd, J = 11.2 Hz, 1H), 2.27 (dd,
J=5.6,2.4 Hz, 2H), 1.82 (t, J = 2.4 Hz, 1H), 1.69 (s, 3H), 0.99 (s, 9H); °C NMR (100 MHz,
CDCl3) 0 144.2,135.9,134.8,134.1,134.0, 129.8, 129.6, 129.5, 128.8, 127.8, 127.6, 127.4, 126.9,
86.5, 81.2,69.9, 68.0, 62.6, 28.7,27.0, 21.9, 19.4; IR (neat) 3306, 3055, 2930, 2857, 1221, 1112,
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1056, 1028, 997, 987, 936, 898, 741, 706, 702, 700, 689 cm™'; HRMS-ESI: Exact mass calcd for
C43Hu50,Si [M+H]": 621.3189 found 621.3984; [a]p*** —4.79 (¢ 1.07, CHCL;).

OTr
OH \\

(R,Z)-6-methyl-7-(trityloxy) hept-5-en-1-yn-4-o0l (55): To a solution of trityl ether 54 (75.7 mg,
0.12 mmol) in THF (1 mL) was added tetrabutylammonium fluoride solution (I M in THF, 0.3
mL, 0.3 mmol). After stirring at room temperature for 2.5 h, the reaction mixture was diluted with
saturated aqueous NH4CI and extracted with EtOAc (3 x 10 mL). The combined organic layers
were washed with brine, dried over Na,SO, and concentrated in vacuo. The residue was purified
by column chromatography on SiO, (hexane/EtOAc = 10:1 to 4:1) to give alcohol 55 (30.0 mg,
81.0 pmol, 67%) as a colorless oil: 'H NMR (400 MHz, CDCl;) & 7.42-7.40 (m, 6H), 7.28-7.17
(m, 9H), 5.36 (brd, /= 8.5 Hz, 1H), 4.20 (m, 1H), 3.62 (d, /= 10.8 Hz, 1H), 3.58 (d, /= 10.8 Hz,
1H), 2.28 (dd, J=2.5, 6.1 Hz, 2H), 1.97 (brd, J = 3.6 Hz, OH), 1.94 (t,J= 2.5 Hz, 1H), 1.83 (d,
J=1.1 Hz, 3H); >C NMR (100 MHz, CDCl;) & 144.1, 137.7, 129.3, 128.8, 128.0, 127.2, 87.2,
80.7,70.6,66.1, 63.1,27.6,22.4; IR (neat) 3295,3057,3031, 2961, 1489, 1448, 1219, 1184, 1152,
1050, 1028, 985, 899, 849, 775, 764, 746, 708 cm™'; HRMS-ESI: Exact mass calcd for Co;H,,0,
[M+H]": 383.2011 found 383.1991; [a]p>7 +27.2 (¢ 0.91, CHCL).

OTr

SnBU3
OH

(R,1E,5Z)-6-methyl-1-(tributylstannyl)-7-(trityloxy) hepta-1,5-dien-4-ol (56): To a solution
of alcohol 55 (30.0 mg, 81.0 umol) in THF (0.5 mL) were added Pd(PPh;), (6.0 mg, 5.2 pmol)
and BusSnH (0.04 mL, 149 pumol). After stirring at room temperature for 35 min, the reaction
mixture was concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc = 15:1) to give stannane 56 (16.2 mg, 24.5 umol, 30%) as a colorless oil: 'HNMR
(400 MHz, CDCls) 6 7.45-7.39 (m, 6H), 7.23-7.15 (m, 9H), 5.94 (d, /= 19.0 Hz, 1H), 5.77 (dt, J
=19.0, 6.8 Hz, 1H), 5.29 (d, /= 8.8 Hz, 1H), 4.07 (m, 1H), 3.58 (s, 2H), 2.25-2.19 (m, 2H), 1.83
(s, 3H), 1.66 (d, J=2.9 Hz, OH), 1.47-1.39 (m, 6H), 1.29-1.20 (m, 6H), 0.89-0.75 (m, 15H); °C
NMR (100 MHz, CDCl;) & 144.6, 144.2, 136.0, 132.8, 130.8, 128.8, 128.0, 127.1, 87.0, 66.8,
63.0,46.2,29.2,27.4,22.4,13.9, 9.6; IR (neat) 3391, 3085, 3058, 3023, 2955, 2925, 2870, 2851,
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1597, 1489, 1448, 1375, 1051, 1028, 987, 762, 745, 705, 674, 648, 631 cm™'; HRMS-ESI: Exact
mass caled for C3sHs402SnNa [M+Na]': 697.3043 found 697.3076; [a]p™>* +27.0 (¢ 0.81, CHCL;).
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(R,1E,5Z)-6-methyl-1-(tributylstannyl)-7-(trityloxy) hepta-1,5-dien-4-yl
(3S,4E,7S,8E,10S,12E)-3-((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-
dimethyltrideca-4,8,12-trienoate (65): To a solution of stannane 56 (6.4 mg, 9.7 umol) and
carboxylic acid 36 (5.3 mg, 10.1 pumol) in CH,CI, (0.15 mL) were added MNBA (7.5 mg, 21.8
pmol), EtsN (0.01 mL, 72.0 pmol) and DMAP (1.4 mg, 11.5 umol). After stirring at room
temperature for 4 h, the reaction mixture was diluted with EtOAc and saturated aqueous NH4Cl
and extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with brine,
dried over Na,SO, and concentrated in vacuo. The residue was purified by PTLC on SiO, (200 x
100 x 0.5, hexane/EtOAc = 10:1) to give ester 65 (8.2 mg, 7.0 umol, 72%) as a colorless oil: 'H
NMR (400 MHz, CDCls) 8 7.47-7.45 (m, 6H), 7.31-7.20 (m, 9H), 6.43 (dt, J=14.7, 7.3 Hz, 1H),
5.98 (d,J=14.7 Hz, 1H), 5.90 (d, /= 18.6 Hz, 1H), 5.72 (dt, J= 18.6, 6.4 Hz, 1H), 5.54 (m, 1H),
5.30 (m, 1H), 5.21 (d, /=9.3 Hz, 1H), 5.10 (d, J = 9.3 Hz, 1H), 4.50 (m, 1H), 3.72 (d, J=10.7
Hz, 1H), 3.60 (d, J=10.7 Hz, 1H), 3.35 (t, /= 6.8 Hz, 1H), 3.13 (s, 3H), 2.51 (m, 1H), 2.43-2.25
(m, 5H), 2.15-1.95 (m, 3H), 1.82 (s, 3H), 1.52 (d, /= 1.0 Hz, 3H), 1.49-1.37 (m, 6H), 1.32-1.19
(m, 6H), 0.97 (d, J = 6.8 Hz, 3H), 0.89-0.71 (m, 24H), —0.01 (s, 3H), —0.03 (s, 3H); °C NMR
(100 MHz, CDCl;) 6 170.2, 145.0, 144.3, 143.4, 137.0, 134.3, 133.9, 133.5, 132.0, 129.0, 128.9,
127.9, 127.5, 127.0, 126.4, 87.1, 86.8, 75.7, 70.6, 70.2, 62.7, 55.8, 44.1, 43.6, 37.1, 31.9, 29.2,
27.4,259,22.5,20.7,18.2,13.9, 11.1, 9.5, 4.1, —4.8; IR (neat) 2954, 2926, 2854, 1735, 1598,
1489, 1449, 1375, 1249, 1181, 1156, 1096, 1067, 1029, 956, 835, 810, 744, 706, 667, 631 cm’';
HRMS-ESI: Exact mass calcd for C¢Ho10sSiSnNa [M+Na]™: 1201.4600 found 1201.4626;
[a]p™C +3.7 (¢ 0.41, CHCL).
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(4S,5E,8S,9E,118,13E,15E,18R)-4-((tert-butyldimethylsilyl) oxy)-8-methoxy-9,11-dimethyl-
18-((Z)-2-methyl-3-(trityloxy)prop-1-en-1-yl)oxacyclooctadeca-5,9,13,15-tetraen-2-one  (S4):
To a degassed solution of ester 65 (8.2 mg, 7.0 umol) in DMF (2.5 mL) were added lithium
chloride (8.8 mg, 0.21 mmol) and tris(dibenzilideneacetone)dipalladium (0.6 mg, 0.7 umol). After
stirring at room temperature for 9 h, the reaction mixture was diluted with Et,O and water and
extracted with Et,0 (3 x 10 mL). The combined organic layers were washed with brine, dried
over Na,SO, and concentrated in vacuo. The residue was purified by PTLC on SiO, (200 x 100 x
0.5, hexane/EtOAc = 10:1) to give macrolactone S4 (4.0 mg, 5.3 umol, 75%) as a colorless oil:
'H NMR (400 MHz, CDCl;) § 7.47-7.45 (m, 6H), 7.31-7.20 (m, 9H), 6.04-5.93 (m, 2H), 5.47-
5.33 (m, 3H), 5.26 (ddd, /= 6.4, 8.8, 15.1 Hz, 1H), 5.14 (d, 9.3 Hz, 1H), 5.05-4.99 (m, 2H), 4.28
(ddd, /=43, 8.3, 12.2 Hz, 1H), 3.82 (d, /= 11.2 Hz, 1H), 3.59 (d, /= 11.2 Hz, 1H), 3.32 (dd, J
=5.9,9.3 Hz, 1H), 3.15 (s, 3H), 2.67 (m, 1H), 2.35-2.14 (m, 8H), 1.82 (brs, 3H), 1.56 (d, J=1.0
Hz, 3H), 1.01 (d, J = 6.8 Hz, 3H), 0.84 (s, 9H), —0.02 (s, 6H); °C NMR (100 MHz, CDCl;) &
170.1, 144.3, 137.0, 136.8, 134.7, 134.1, 132.6, 131.9, 130.9, 128.9, 127.9, 127.6, 127.1, 126.9,
126.7, 87.9, 86.9, 77.4, 72.8, 70.1, 63.0, 55.4, 45.1, 40.4, 38.9, 35.7, 32.8, 26.0, 22.2, 18.2, 10.0,
—3.8, —4.3; IR (neat) 2951, 2926, 2855, 2362, 2343, 1741, 1489, 1448, 1374, 1251, 1094, 1060,
1024, 985, 835, 775, 745, 706, 668 cm’'; HRMS-ESI: Exact mass caled for C4Hg4O5SiNa
[M+Na]': 783.4421 found 783.4464; [a]p™>* —14.4 (¢ 0.20, CHCL,).

OH OMe
(4S,5E,8S,9E,118,13E,15E,18R)-4-hydroxy-18-((Z)-3-hydroxy-2-methylprop-1-en-1-yl)-8-
methoxy-9,11-dimethyloxacyclooctadeca-5,9,13,15-tetraen-2-one (51): To a solution of
macrolactone S4 (4.0 mg, 5.3 umol) in Et,0 (0.3 mL) was added the mixture of water/formic acid

(1:1 mixture, 0.3 mL). After stirring at room temperature for 7 h, the reaction mixture was diluted
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with saturated aqueous NaHCO; and extracted with Et,O (3 x 10 mL). The combined organic
layers were washed with brine, dried over Na,SO, and concentrated in vacuo. The residue was
purified by PTLC on SiO; (200 x 100 x 0.5, hexane/EtOAc = 1:1) to give biselyngbyolide
derivative 51 (1.3 mg, 3.2 pmol, 61%) as a colorless oil: 'H NMR (400 MHz, CDCl;) & 6.09 (m,
1H), 5.99 (m, 1H), 5.59-5.43 (m, 4H), 5.36 (ddd, J=5.8, 9.2, 14.8 Hz, 1H), 5.19 (d, /= 9.7 Hz,
1H), 5.03 (brd, J = 11.0 Hz, 1H), 4.48 (dd, J= 3.1, 13.2 Hz, 1H), 4.33 (m, 1H), 3.86 (dd, J=8.5,
12.3 Hz, 1H), 3.38 (dd, /= 5.6, 12.3 Hz, 1H), 3.14 (s, 3H), 2.78 (m, 1H), 2.62 (m, OH), 2.43-2.22
(m, 6H), 1.94 (m, OH), 1.82 (d, J = 1.4 Hz, 3H), 1.54 (d, /= 1.4 Hz, 3H), 1.01 (d, J = 6.7 Hz,
3H); "C NMR (100 MHz, CDCl;) § 172.4, 140.8, 137.1, 134.5, 133.9, 132.8, 131.8, 130.2, 126.5,
125.3, 121.9, 87.9, 71.7, 70.5, 62.1, 55.5, 43.6, 40.2, 39.1, 34.9, 33.1, 22.5, 22.2, 9.9; IR (neat)
2921, 2852, 2359, 2340, 963 cm’'; HRMS-ESI: Exact mass caled for CpsH;s0sNa [M+Na]':
427.2460 found 427.2503; [a]p**’ — 44.9 (¢ 0.07, CHCL,).
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(R,Z)-((7-azido-6-methylhept-5-en-1-yn-4-yl)oxy)(tert-butyl)diphenylsilane (57): To a
solution of alcohol 13 (43.3 mg, 0.11 mmol) in DMF (0.3 mL) were added DPPA (0.03 mL, 0.14
mmol) and DBU (0.03 mL, 0.20 mmol). After stirring at room temperature for 11 h, the reaction
mixture was diluted with saturated aqueous NH4Cl and extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried over Na,SO4 and concentrated in vacuo.
The residue was purified by column chromatography on SiO; (hexane/EtOAc = 2:1) to give azide
57 (34.7 mg, 86.0 umol, 78%) as a colorless oil: '"H NMR (400 MHz, CDCls) 8 7.69-7.62 (m,
4H), 7.46-7.35 (m, 6H), 5.46 (d, J = 8.8 Hz, 1H), 4.47 (m, 1H), 3.39 (d, J = 13.7 Hz, 1H), 3.09
(d, J=13.7 Hz, 1H), 2.45 (ddd, /= 2.4, 4.9, 16.1 Hz, 1H), 2.38 (ddd, J=2.4, 6.8, 16.1 Hz, 1H),
1.94 (dd, J = 2.4, 2.4 Hz, 1H), 1.66 (s, 3H), 1.05 (s, 9H); °C NMR (100 MHz, CDCl;) § 136.0,
136.0, 133.8, 133.7, 131.8, 131.8, 130.0, 129.9, 127.8, 127.6, 80.7, 70.5, 68.1, 51.3, 28.7, 27.0,
21.8, 19.4; IR (neat) 3307, 3071, 3049, 2997, 2958, 2932, 2894, 2857, 2096, 1427, 1267, 1110,
1071, 822, 740. 702 cm'l; HRMS-ESI: Exact mass calcd for C,sH;oN;0Si [M+H]+: 404.2158
found 404.2198; [a]p>* —20.7 (¢ 0.72, CHCL,).
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(R,Z)-N-(4-((tert-butyldiphenylsilyl) oxy)-2-methylhept-2-en-6-yn-1-yl)acetamide (58): To a
solution of azide 57 (36.7 mg, 90.0 umol) in THF (1 mL) and H,O (0.05 mL) was added PPh;
(29.8 mg, 114 pmol). After stirring at 50°C for 4 h, the reaction mixture was concentrated in vacuo.
The residue was dissolved in pyridine (0.3 mL) and added acetic anhydride (0.02 mL, 212 pmol).
After stirring at room temperature for 13 h, the reaction mixture was diluted with water and
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with 1 M aqueous
HCI, saturated aqueous NaHCO; and brine, dried over Na,SO4 and concentrated in vacuo. The
residue was purified by column chromatography on SiO, (hexane/EtOAc = 2:1 to 1:1) to give
amide 58 (33.0 mg, 78.6 pmol, 87%) as a colorless oil: 'H NMR (400 MHz, CDCl;) § 7.70-7.63
(m, 4H), 7.48-7.37 (m, 6H), 5.32 (brd, J = 9.3 Hz, 1H), 4.57 (brs, NH), 4.52 (m, 1H), 3.43 (dd, J
=6.3, 14.1 Hz, 1H), 3.27 (dd, J = 4.9, 14.1 Hz, 1H), 2.53 (ddd, J = 2.9, 4.9, 16.6 Hz, 1H), 2.40
(ddd, /=29, 8.3, 16.6 Hz, 1H), 1.95 (dd, /=2.9, 2.9 Hz, 1H), 1.77 (s, 3H), 1.54 (d, J=1.0 Hz,
3H), 1.03 (s, 9H); >C NMR (100 MHz, CDCl3) & 169.7, 136.2, 136.0, 134.1, 134.0, 133.6, 130.7,
130.1, 129.9, 127.9, 127.6, 81.5, 70.2, 68.3, 39.5, 28.5, 26.9, 23.3, 21.5, 19.4; IR (neat) 3409,
3292, 3071, 3047, 2960, 2931, 2892, 2857, 1650, 1556, 1538, 1472, 1427, 1372, 1284, 1111,
1070, 1027, 822, 739, 702, 647, 611 cm'l; HRMS-ESI: Exact mass calcd for C,sH33NO>SiNa
[M+Na]': 442.2178 found 442.2187; [a]p>** +26.8 (¢ 0.57, CHCL).

N

| H
AS

OH

(R,Z)-N-(4-hydroxy-2-methylhept-2-en-6-yn-1-yl)acetamide (59): To a solution of amide 58
(27.5 mg, 78.6 pumol) in THF (0.2 mL) was added 1 M solution of TBAF in THF (0.1 mL, 0.1
mmol). After stirring at room temperature for 13 h, the reaction mixture was diluted with saturated
aqueous NH,4Cl and extracted with EtOAc (3 x 10 mL). The combined organic layers were washed
with brine, dried over Na,SO,4 and concentrated in vacuo. The residue was purified by column
chromatography on SiO, (hexane/EtOAc = 1:1 to chloroform/MeOH = 10:1) to give alcohol 59
(11.3 mg, 62.3 pumol, 95%) as a colorless oil: 'H NMR (400 MHz, CDCl3) & 6.07 (brs, NH), 5.47
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(brd, J= 8.3 Hz, 1H), 4.66 (dt, J= 7.8, 6.4 Hz, 1H), 4.23 (dd, J= 5.9, 14.1 Hz, 1H), 3.53 (dd, J =
6.4, 14.1 Hz, 1H), 2.49 (ddd, J = 2.4, 6.4, 16.6 Hz, 1H), 2.42 (ddd, J = 2.4, 6.4, 16.6 Hz, 1H),
2.02 (t, J = 2.4 Hz, 1H), 1.98 (s, 3H), 1.75 (d, J = 1.0 Hz, 3H); >C NMR (100 MHz, CDCl;) &
170.9, 135.9, 130.5, 81.1, 70.4, 65.6, 40.9, 27.1, 23.4, 22.0; IR (neat) 3290, 3095, 2972, 2919,
1647, 1557, 1435, 1375, 1289, 1040, 646 cm'l; HRMS-ESI: Exact mass calcd for C;0H;sNO,Na
[M+Na]": 204.1000 found 204.1000; [a]p>* +36.3 (¢ 0.57, CHCL).

(0]
NJ\
H
= SnBusy
OH

N-((R,2Z,6E)-4-hydroxy-2-methyl-7-(tributylstannyl) hepta-2,6-dien-1-yl)acetamide  (60):
To a solution of amide 59 (11.3 mg, 62.3 pmol) in THF (0.4 mL) were added Pd(PPh;), (5.4 mg,
4.7 umol) and Bu;SnH (0.03 mL, 112 pmol). After stirring at 0°C for 30 min, the reaction mixture
was concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc = 1:1 to 1:2) to give stannane 60 (10.4 mg, 22.0 umol, 35%) as a colorless oil: 'H
NMR (400 MHz, CDCl;) 8 6.04 (d, J = 19.0 Hz, 1H), 5.93 (dt, /= 19.0, 6.4 Hz, 1H), 5.81 (brs,
NH), 5.40 (brd, J = 8.3 Hz, 1H), 4.52 (ddd, /= 6.4, 6.8, 7.3 Hz, 1H), 4.17 (dd, /= 5.4, 14.1 Hz,
1H), 3.59 (dd, J= 6.4, 14.1 Hz, 1H), 3.13 (brs, OH), 2.41-2.38 (m, 2H), 1.98 (s, 3H), 1.74 (s, 3H),
1.54-1.42 (m, 6H), 1.34-1.25 (m, 6H), 0.95-0.79 (m, 15H); C NMR (100 MHz, CDCl;) & 170.5,
144.7,134.8,132.6,131.7,66.4,46.1,40.1,29.2,27.4,23.4,22.1, 13.9, 9.6; IR (neat) 3287, 2955,
2924,2871,2852,2359,2339, 1651, 1557, 1540, 1507, 1455, 1375, 1289 cm™'; HRMS-ESI: Exact
mass caled for C»,HyNO,Sn [M+H]": 474.2394 found 474.2438; [a]p>*’ +17.0 (¢ 0.42, CHCL,).

(R,1E,5Z)-7-acetamido-6-methyl-1-(tributylstannyl) hepta-1,5-dien-4-yl
(3S,4E,7S,8E,10S,12E)-3-((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-
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dimethyltrideca-4,8,12-trienoate (66): To a solution of stannane 60 (6.8 mg, 14.4 pumol) and
carboxylic acid 36 (8.5 mg, 16.3 pmol) in CH,Cl, (0.15 mL) were added MNBA (11.4 mg, 33.1
umol), Et;N (0.01 mL, 72.1 umol) and DMAP (0.4 mg, 3.3 pumol). After stirring at room
temperature for 3 h, the reaction mixture was diluted with saturated aqueous NaHCO; and
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with brine, dried
over Na,SO, and concentrated in vacuo. The residue was purified by PTLC on SiO, (200 x 100 x
0.5, hexane/EtOAc = 1:1) to give ester 66 (9.0 mg, 9.2 pmol, 64%) as a colorless oil: 'H NMR
(400 MHz, CDCl;3) 6 6.64 (m, NH), 6.43 (dt, J = 14.7, 7.3 Hz, 1H), 6.02 (d, J = 18.6 Hz, 1H),
5.98 (d, J=14.7 Hz, 1H), 5.80 (dt, J = 18.6, 6.4 Hz, 1H), 5.58 (m, 1H), 5.48 (m, 1H), 5.33 (m,
1H), 5.13-5.10 (m, 2H), 4.56 (m, 1H), 4.05 (dd, J=9.3, 14.1 Hz, 1H), 3.72 (dd, J = 2.0, 14.1 Hz,
1H), 3.37 (dd, /= 6.8, 6.8 Hz, 1H), 3.14 (s, 3H), 2.54- 2.46 (m, 3H), 2.42 (m, 3H), 2.17-2.02 (m,
2H), 1.99 (s, 3H), 1.72 (d, /= 1.5 Hz, 3H), 1.53 (d, /= 1.0 Hz, 3H), 1.49-1.43 (m, 6H), 1.34-1.25
(m, 7H), 0.98 (d, J = 6.4 Hz, 3H), 0.90-0.77 (m, 24H), 0.02 (s, 3H), 0.02 (s, 3H); >C NMR (100
MHz, CDCl5) 6 171.7,170.3, 145.1, 142.7, 137.2, 134.2, 134.0, 133.5, 133.1, 127.9, 126.8, 87.1,
75.6,71.8, 70.7, 55.8, 44.3, 43.6, 43.0, 39.7, 37.1, 31.9, 29.2, 27.4, 25.9, 23.5, 22.8, 20.8, 18.2,
13.9,11.1, 9.6, -3.9, -4.8; IR (neat) 3307, 2955, 2926, 2854, 2350, 2339, 1730, 1681, 1659, 1650,
1538, 1455, 1373, 1251, 1097, 957, 836, 777, 666 cm™; HRMS-ESI: Exact mass calcd for
C44HgINOsSiSnNa [M+Na]": 1000.3770 found 1000.3807; [a]p™ +34.2 (¢ 0.45, CHCl;).

’
‘.,
’

OTBS OMe
N-((Z)-3-((2R,4E,6E,9S8,10E,12S,14E,16S)-16-((tert-butyldimethylsilyl) oxy)-12-methoxy-
9,11-dimethyl-18-oxooxacyclooctadeca-4,6,10,14-tetraen-2-yl)-2-methylallyl)acetamide (S5):
To a degassed solution of ester 66 (9.0 mg, 9.2 pmol) in DMF (4 mL) was added LiCl (3.7 mg,
87.3 pumol) and Pd,(dba); (0.6 mg, 0.7 pmol). After stirring at room temperature for 4.5 h, the
reaction mixture was diluted with water and extracted with Et,0 (3 x 10 mL). The combined
organic layers were washed with brine, dried over Na,SO,4 and concentrated in vacuo. The residue
was purified by PTLC on SiO; (200 x 100 x 0.5, hexane/EtOAc = 1:1) to give macrolactone S5
(3.7 mg, 6.6 pmol, 72%) as a colorless oil: 'H NMR (400 MHz, CDCl;) & 6.78 (m, NH), 6.11 (m,
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1H), 6.00 (m, 1H), 5.51-5.42 (m, 3H), 5.29 (ddd, J = 4.9, 8.8, 14.7 Hz, 1H), 5.12-5.11 (m, 2H),
5.01(d,J=9.3 Hz, 1H), 4.33 (ddd, J=3.9, 3.9, 8.8 Hz, 1H), 4.04 (dd, J=8.3, 13.7 Hz, 1H), 3.76
(brd, J = 13.7 Hz, 1H), 3.33 (dd, J = 4.9, 9.8 Hz, 1H), 3.16 (s, 3H), 2.71 (m, 1H), 2.39- 2.21 (m,
6H), 1.99 (s, 3H), 1.74 (s, 3H), 1.57 (s, 3H), 1.40-1.19 (m, 2H), 1.02 (d, J = 6.8 Hzm 3H), 0.85
(s, 9H), 0.01 (s, 3H), 0.00 (s, 3H); *C NMR (100 MHz, CDCls) & 171.5, 170.6, 137.2, 136.9,
134.6, 134.4, 133.1, 131.8, 130.8, 128.2, 126.8, 126.2, 87.8, 73.6, 70.9, 55.4, 45.7, 40.4, 39.8,
38.6, 35.5, 32.8, 25.9, 23.4, 23.0, 22.2, 17.7, 13.8, 9.9, -3.6, -4.2; IR (neat) 3306, 2957, 2926,
2855, 2350, 2319, 1731, 1650, 1538, 1454, 1372, 1276, 1251, 1020, 969, 834, 779 cm™; HRMS-
ESI: Exact mass caled for C3,Hs3NOsSiNa [M+Na]': 582.3636 found 582.3578; [a]p>" +9.3 (¢
0.19, CHCl;).

OH OMe
N-((Z)-3-((2R,4E,6E,9S8,10E,12S,14E,16S)-16-hydroxy-12-methoxy-9,11-dimethyl-18-
oxooxacyclooctadeca-4,6,10,14-tetraen-2-yl)-2-methylallyl)acetamide (52): To a solution of
macrolactone S5 (3.7 mg, 6.6 pmol) in THF (0.1 mL) was added AcOH (0.01 mL) and 1 M
solution of TBAF in THF (0.1 mL, 0.1 mmol). After stirring for at 50°C for 5.5 h, the reaction
mixture was diluted with saturated aqueous NH4Cl and extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried over Na,SO4 and concentrated in vacuo.
The residue was purified by PTLC on SiO, (200 x 100 x 0.5, chloroform/MeOH = 10:1) to give
biselyngbyolide derivative 52 (3.1 mg, 7.0 pmol, quant) as a colorless oil: "H NMR (400 MHz,
CDCl;) 6 6.46 (m, NH), 6.10 (m, 1H), 5.99 (m, 1H), 5.52-5.44 (m, 3H), 5.40-5.33 (m, 2H), 5.18
(d, J=9.8 Hz, 1H), 5.03 (d, /= 9.3 Hz, 1H), 4.34 (m, 1H), 4.12 (dd, J = 8.8, 13.7 Hz, 1H), 3.77
(dd, J=12.9, 13.7 Hz, 1H), 3.37 (dd, J = 5.4, 10.2 Hz, 1H), 3.15 (s, 3H), 2.62 (m, 1H), 2.44-2.22
(m, 8H), 1.98 (s, 3H), 1.75 (brs, 3H), 1.54 (brs, 3H), 1.01 (d, J = 6.8 Hz, 3H); °C NMR (100
MHz, CDCl3) 6 172.2,170.4, 138.1, 137.2, 134.5, 134.0, 132.8, 131.7, 130.3, 130.1, 126.4, 126.3,
87.9,71.8,70.9,55.5,43.5,40.8,39.6,39.0,34.9,33.1,23.5,22.7,22.5,9.9; IR (neat) 3289, 2928,
2865, 2358,2326, 1731, 1712, 1651, 1557, 1540, 1455, 1373, 1274, 967 cm™'; HRMS-ESI: Exact
mass calcd for C,cH39NOsNa [M+Na]+: 468.2726 found 468.2740; [0c]1)24'5 —7.1 (c 0.16, CHCI5).
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OTBDPS
(R,Z)-4-((tert-butyldiphenylsilyl) oxy)-2-methylhept-2-en-6-ynal (61): To a solution of
alcohol 13 (40.4 mg, 0.11 mmol) in CH,Cl, were added TEMPO (2.1 mg, 13.4 umol) and BAIB
(46.6 mg, 0.14 mmol). After stirring at room temperature for 1 h, the reaction mixture was added
another portion of TEMPO (1.6 mg, 10.2 pmol) and BAIB (47.4 mg, 0.15 mmol). The mixture
was stirred at room temperature for 1.5 h, diluted with saturated aquesous Na,S,0; and extracted
with EtOAc (3 x 10 mL). The combined organic layers were washed with brine, dried over
Na,SO4 and concentrated in vacuo. The residue was purified by column chromatography on SiO,
(hexane/EtOAc = 20:1) to give aldehyde 61 (31.5 mg, 83.6 umol, 76%) as a colorless oil: 'H
NMR (400 MHz, CDCls) 6 9.42 (s, 1H), 7.66-7.60 (m, 4H), 7.47-7.33 (m, 6H), 6.31 (dd, J=1.5,
9.8 Hz, 1H), 5.14 (ddd, J=4.9, 8.3, 9.8 Hz, 1H), 2.58 (ddd, /= 2.4, 4.9, 16.6 Hz, 1H), 2.46 (ddd,
J=209,8.3,16.6 Hz, 1H), 1.94 (dd, /=24, 2.9 Hz, 1H), 1.64 (d, /= 1.5 Hz, 3H), 1.07 (s, 9H);
C NMR (100 MHz, CDCl3) & 190.8, 147.2, 147.2, 136.3, 135.9, 135.9, 133.1, 130.3, 130.3,
128.0, 127.9, 79.7, 71.7, 66.3, 28.3, 27.0, 19.3, 16.2; IR (neat) 3288, 3070, 3051, 2955, 2931,
2892,2857,1683,1472,1427,1391, 1362, 1328, 1110, 1073, 1027, 934, 822,792, 739, 701, 648,
613 cm™; HRMS-ESI: Exact mass caled for CpqH00,Si [M+H]": 377.1937 found 377.1962;
[a]p™? +6.5 (¢ 0.50, CHCLy).

O

N7
| H

X
OTBDPS

(R,Z)-4-((tert-butyldiphenylsilyl) oxy)-N-ethyl-2-methylhept-2-en-6-ynamide (62): To a
solution of aldehyde 61 (31.5 mg, 83.6 umol) in ‘BuOH (0.5 mL) and 2-Me-2-butene (0.5 mL)
were added 1 M aqueous NaH,PO, (0.6 mL) and 1 M aqueous NaClO4 (0.3 mL). After stirring at
room temperature for 16 h, the reaction mixture was diluted with water and extracted with EtOAc
(3 x 10 mL). The combined organic layers were washed with brine, dried over Na,SO,4 and
concentrated in vacuo. The residue was dissolved in DMF (0.3 mL) and added EtNH,*HCI (10.5
mg, 129 umol), HATU (46.6 mg, 123 umol) and ‘Pr,NEt (0.06 mL, 344 umol). After stirring at

room temperature for 6 h, the reaction mixture was diluted with water and extracted with EtOAc
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(3 x 10 mL). The combined organic layers were washed with 1 M aqueous HCI, saturated aqueous
NaHCOj; and brine, dried over Na,SO,4 and concentrated in vacuo. The residue was purified by
column chromatography on SiO, (hexane/EtOAc = 3:1 to 2:1) to give amide 62 (28.6 mg, 68.2
umol, 82% in 2 steps) as a colorless oil: 'H NMR (400 MHz, CDCl;) § 7.69-7.63 (m, 4H), 7.45-
7.35 (m, 6H), 5.56 (dd, J = 1.5, 9.3 Hz, 1H), 5.28 (brs, NH), 4.70 (dt, /= 9.3, 6.4 Hz, 1H), 3.04
(m, 1H), 2.94 (m, 1H), 2.46 (dd, J=2.4, 6.4 Hz, 2H), 2.00 (t,/=2.4 Hz, 1H), 1.79 (d, /= 1.5 Hz,
3H), 1.04 (s, 9H), 0.83 (t, J = 6.8 Hz, 3H); >C NMR (100 MHz, CDCl;) & 168.5, 136.1, 136.0,
134.0, 133.9, 133.7, 133.3, 130.0, 129.9, 127.8, 127.8, 81.5, 70.8, 69.0, 34.0, 28.3, 27.0, 20.8,
19.4, 14.6; IR (neat) 3390, 3307, 3071, 3047, 2955, 2930, 2892, 2857, 2357, 1667, 1633, 1520,
1471, 1455, 1427, 1360, 1252, 1109, 1071, 822, 740, 702, 623, 613 cm™'; HRMS-ESI: Exact mass
caled for CagH3uNO,Si [M+H]": 420.2359 found 420.2357; [a]p>** +23.6 (¢ 0.25, CHCL,).

OH

(R,Z)-N-ethyl-4-hydroxy-2-methylhept-2-en-6-ynamide (63): To a solution of amide 62 (28.6
mg, 68.2 umol) in THF (0.3 mL) was added 1 M solution of TBAF in THF (0.1 mL, 0.1 mmol).
After stirring at room temperature for 11 h, the reaction mixture was diluted with saturated
aqueous NH4Cl and extracted with EtOAc (3 x 10 mL). The combined organic layers were washed
with brine, dried over Na,SO,4 and concentrated in vacuo. The residue was purified by column
chromatography on SiO; (hexane/EtOAc = 1:1 to chloroform/MeOH = 10:1) to give alcohol 63
(12.2 mg, 67.3 pmol, 99%) as a colorless oil: 'H NMR (400 MHz, CDCL3) & 6.23 (brs, NH), 5.78
(dd, J=1.0, 7.3 Hz, 1H), 4.55 (dt, J= 6.6, 7.3 Hz, 1H), 3.94 (brs, OH), 3.39-3.32 (m, 2H), 2.52-
2.47 (m, 2H), 2.06 (t,J=2.9 Hz, 1H), 1.95 (d, J= 1.0 Hz, 3H), 1.18 (t,J = 7.3 Hz, 3H); "C NMR
(100 MHz, CDCl3) 6 169.0, 136.2, 135.1, 80.8, 71.0, 66.6, 34.6, 26.7, 20.9, 14.8; IR (neat) 3290,
2975, 2921, 2853, 2362, 2344, 1653, 1617, 1558, 1541, 1508, 1489, 1473, 1456, 1437, 1375,
1339, 1257, 1219, 1147, 1037, 1004, 772, 689, 668, 649, 629 cm™'; HRMS-ESI: Exact mass calcd
for C1oH;NO, [M+H]": 182.1181 found 182.1174; [a]p>* —21.0 (¢ 0.61, CHCLs).
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(R,2Z,6E)-N-ethyl-4-hydroxy-2-methyl-7-(tributylstannyl) hepta-2,6-dienamide (64): To a
solution of alcohol 13 (12.2 mg, 67.3 umol) in THF (0.4 mL) were added Bu;SnH (0.03 mL, 112
umol) and Pd(PPh;s)s (7.3 mg, 6.3 pmol). After stirring at room temperature for 45 min, the
reaction mixture was concentrated in vacuo. The residue was purified by column chromatography
on Si0; (hexane/EtOAc = 3:1 to 2:1) to give stannane 64 (9.8 mg, 20.7 pmol, 31%) as a colorless
oil: '"H NMR (400 MHz, CDCl3) § 6.19 (brs, NH), 6.07 (d, J = 19.0 Hz, 1H), 5.94 (dt, J = 19.0,
6.4 Hz, 1H), 5.70 (dd, J=1.5, 7.3 Hz, 1H), 4.44 (dt, /= 6.4, 7.3 Hz, 1H), 3.40-3.33 (m, 2H), 3.25
(brs, OH), 2.50- 2.37 (m, 2H), 1.93 (d, J = 1.5 Hz, 3H), 1.56-1.38 (m, 6H), 1.34-1.25 (m, 6H),
1.18 (t, J= 7.3 Hz, 3H), 0.96-0.79 (m, 15H); °C NMR (100 MHz, CDCl3) & 169.0, 144.2, 137.1,
134.7,133.5,67.1,45.7, 34.6,29.2,27.4,26.9, 14.9, 13.9, 9.6; IR (neat) 3306, 2956, 2824, 2871,
2852, 2359, 2339, 1614, 1538, 1455, 1375, 1292, 1252, 1038, 994, 866 cm™'; HRMS-ESI: Exact
mass caled for C»,H4NO,Sn [M+H]": 474.2394 found 474.2365; [a]p>*° —11.7 (¢ 0.49, CHCL;).

OTBS OMe
(R,1E,5Z)-7-(ethylamino)-6-methyl-7-oxo-1-(tributylstannyl) hepta-1,5-dien-4-yl

(3S,4E,7S,8E,10S,12E)-3-((tert-butyldimethylsilyl) oxy)-13-iodo-7-methoxy-8,10-

dimethyltrideca-4,8,12-trienoate (67): To a solution of stannane 64 (5.4 mg, 11.4 umol) and
carboxylic acid 36 (5.5 mg, 10.5 pmol) in CH,ClI, (0.15 mL) were added MNBA (7.4 mg, 21.5
pmol), Et;N (0.01 mL, 72.0 umol) and DMAP (0.6 mg, 4.9 umol). After stirring at room
temperature for 3 h, the reaction mixture was diluted with saturated aqueous NaHCO; and
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with brine, dried
over Na,SO, and concentrated in vacuo. The residue was purified by PTLC on SiO, (200 x 100 x
0.5, hexane/EtOAc = 2:1) to give ester 67 (4.9 mg, 5.0 pmol, 44%) as a colorless oil: 'H NMR
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(400 MHz, CDCl3) § 6.45 (dt, J = 14.7, 7.8, 1H), 6.14-5.80 (m, 3H), 5.58 (m, 1H), 5.50 (m, 1H),
5.37 (m, 1H), 5.28 (dd, J = 1.5, 9.8 Hz, 1H), 5.12 (brd, J = 9.3 Hz, 1H), 4.57 (m, 1H), 3.40-3.31
(m, 3H), 3.15 (s, 3H), 2.56-2.29 (m, 7H), 1.93 (t, J= 2.0 Hz, 3H), 1.91 (d, J = 1.5 Hz, 3H), 1.55
(d, J = 1.5 Hz, 3H), 1.53-1.43 (m, 6H), 1.35-1.27 (m, 6H), 1.20 (t, J = 6.8 Hz, 3H), 1.00 (d, J =
6.8 Hz, 3H), 0.94-0.81 (m, 24H), 0.04 (s, 3H), 0.03 (s, 3H); *C NMR (100 MHz, CDCl3) 5 172.4,
168.6, 148.5, 145.1, 142.5, 136.9, 134.1, 133.6, 133.0, 128.0, 127.4, 87.1, 80.5, 75.6, 73.2, 70.6,
55.8,44.0, 43.6, 43.0, 37.1, 34.2,31.9, 29.2, 27.4,25.9, 21.4,20.8, 18.2, 14.6, 13.9, 9.6, -3.9, -
4.9; IR (neat) 3343, 2955, 2926, 2854, 2366, 2344, 1763, 1718, 1671, 1647, 1541, 1508, 1457,
1375, 1249, 1183, 1094, 961, 835 cm'l; HRMS-ESI: Exact mass calcd for C4HgINOsSiSn
[M+H]": 978.3951 found 978.3991; [a]p>* —24.8 (¢ 0.25, CHCL;).

,
‘e,
’

OTBS OMe

(Z)-3-((2R,4E,6E,9S,10E,12S,14E,16S8)-16-((tert-butyldimethylsilyl)oxy)-12-methoxy-9,11-
dimethyl-18-oxooxacyclooctadeca-4,6,10,14-tetraen-2-yl)-N-ethyl-2-methylacrylamide  (S6):
To a degassed solution of ester 67 (4.9 mg, 5.0 umol) in DMF (2 mL) were added LiCl (3.7 mg,
87.3 umol) and Pdy(dba); (0.5 mg, 0.5 umol). After stirring at room temperature for 8 h, the
reaction mixture was diluted with water and extracted with Et,0 (3 x 10 mL). The combined
organic layers were purified by PTLC on SiO, (200 x 100 x 0.5, hexane/EtOAc = 1:1) to give
macrolactone S6 (2.4 mg, 4.3 umol, 86%) as a colorless oil: 'H NMR (400 MHz, CDCls) & 6.11
(m, 1H), 6.00 (m, 1H), 5.50-5.40 (m, 3H), 5.31-5.20 (m, 2H), 5.08 (ddd, /=2.9, 9.8, 9.8 Hz, 1H),
5.01 (brd, J=9.3 Hz, 1H), 4.35 (ddd, J = 3.9, 7.8, 7.8 Hz, 1H), 3.40-3.29 (m, 3H), 3.16 (s, 3H),
2.70 (m, 1H), 2.39- 2.21 (m, 8H), 1.91 (d, J = 1.5 Hz, 3H), 1.57 (brs, 3H), 1.19 (t, /= 7.3 Hz,
3H), 1.02 (d, J = 6.8 Hz, 3H), 0.85 (s, 9H), 0.00 (s, 3H), -0.01 (s, 3H); °C NMR (100 MHz,
CDCl3) 6 172.2,169.0, 137.3, 137.2, 134.8, 134.3, 133.3, 131.7, 130.8, 128.5, 127.1, 125.8, 87.7,
74.0, 72.3, 55.3,45.7, 40.4, 39.0, 35.3, 34.2,32.9, 25.9,22.3,21.4, 18.2, 14.5,9.9, -3.5, -4.2; IR
(neat) 2951, 2927, 2853, 2358, 2338, 1731, 1651, 1540, 1455, 1253, 969, 835 cm™'; HRMS-ESI:
Exact mass caled for C3,Hs;NOsSi [M+H]": 560.3771 found 560.3785; [a]p*** —3.3 (¢ 0.12,
CHCL).
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OH OMe

(Z)-N-ethyl-3-((2R,4E,6E,9S,10E,12S,14E,16S)-16-hydroxy-12-methoxy-9,11-dimethyl-18-
oxooxacyclooctadeca-4,6,10,14-tetraen-2-yl)-2-methylacrylamide (53): To a solution of
macrolactone S6 (2.4 mg, 4.3 pmol) in THF (0.2 mL) were added AcOH (0.01 mL) and 1 M
solution of TBAF in THF (0.1 mL, 0.1 mmol). After stirring at 50°C for 8 h, the reaction mixture
was diluted with saturated aqueous NH4Cl and extracted with EtOAc (3 x 10 mL). The combined
organic layers were washed with brine, dried over Na,SO,4 and concentrated in vacuo. The residue
was purified by PTLC on SiO, (200 x 100 x 0.5, hexane/EtOAc = 1:2) to give biselyngbyolide
derivative 53 (1.9 mg, 4.3 pmol, quant) as a colorless oil: 'H NMR (400 MHz, CDCl3) & 6.08 (m,
1H), 5.98 (m, 1H), 5.52-5.29 (m, 6H), 5.02 (brd, J = 9.8 Hz, 1H), 4.36 (m, 1H), 3.40-3.32 (m,
3H), 3.16 (s, 3H), 2.63 (m, 1H), 2.47-2.22 (m, 8H), 1.93 (d, J = 1.0 Hz, 3H), 1.57 (s, 3H), 1.55
(d,J=1.0 Hz, 3H), 1.20 (t, /= 7.3 Hz, 3H), 1.01 (d, J= 6.4 Hz, 3H); "C NMR (100 MHz, CDCl5)
0 172.4,168.7, 137.3, 137.2, 134.8, 134.1, 132.8, 131.8, 130.2, 127.6, 126.2, 88.0, 72.5, 71.6,
55.5,43.5,40.8, 39.2, 35.0, 34.5, 33.1, 22.5, 21.5, 14.7, 10.0; IR (neat) 2950, 2897, 2875, 2817,
2369, 2350, 2324, 1723, 1671, 1635, 1539, 969 cm™; HRMS-ESI: Exact mass calcd for
CasHuoNOs [M+H]": 446.2906 found 446.2919; [a]p**” —33.4 (¢ 0.10, CHCL;).
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Biological Methods

HeLa cells were cultured at 37°C with 5% CO, in DMEM (Nissui) supplemented with 10%
heat-inactivated fetal bovine serum (FBS), 100 units/mL penicillin, 100 pg/mL streptomycin, 0.25
pg/mL amphotericin, 300 pg/mL L-glutamine, and 2.25 mg/mL NaHCO;. HeLa cells were seeded
at 2 x 10* cells/well in 96-well plates (Iwaki) and cultured overnight. Various concentrations of
compounds were then added, and cells were incubated for 72 h. Cell proliferation was measured
by the MTT assay. Adriamycin was used as positive control (ICso value 0.5 pM(HeLa cells)).

100 pL of MRC-5 cell suspention was added in 96-well plate at 1 x 10° cells/well, and
cultivated for 24 h. Then 90 pL of standard culture medium (MEM+ 10% FCS) with or without
10 pL of test compound solutions, which were dissolved in 25% or 5% DMSO were added to
each well. The cultures were further incubated at 37°C under 5% CO, - 95% air for 7 days, and
20 pL of MTT-PBS sultion (5 mg/mL) was added to each well. The plate was then incubated at
37°C for 4 h under 5% CO; - 95% air. Then the incubation medium was aspirated and 100 pL of
DMSO was added to solubilize the MTT formazan product. After mixing, absorbance at 540 nm
was measured with iIEMS microplate reader MF.

Cultured P. Falciparum (chloroquine sensitive FCR3 strain and chloroquine resistant K1
strain) in Type A+ blood was seeded in 96-well culture plates (parasitaemia 0.5-1%, Hematocrit
2.0%) and incubated with test drug for 72 h. After incubation, parasite lactate dehydrogenase
activity was assayed to determine parasite growth and calculate the anti-malarial activity in

comparison with the controls that had received no drugs.
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Copies of 'H and *C NMR Charts
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