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Ac

AD

aq
BAIB
Bu
CAN
CBS
CSA
DDQ
DET
DHQD
DIBAL-H
DIPEA
DIPT
DMAP
DMF
DMP
DMSO
ee

€q

ESI

Et
GPC
HPLC
IBX

KHMDS
LAH
LDA
LHMDS
Me

Ms

MS

i

acetyl

asymmetric dihydroxylation
aqueous
bis(acetoxy)iodobenzene

butyl

ceric ammonium nitrate
Corey-Bakshi-Shibata
camphor-10-sulfonic acid
2,3-dichloro-5,6-dicyano-p-benzoquinone
diethyl tartrate
dihydroquinidine
diisobutylaluminum hydride
diisopropylethylamine
diisopropyl tartrate
N,N-dimethyl-4-aminopyridine
N,N-dimethylformamide
Dess-Martin periodinane
dimethyl sulfoxide
enantiomeric excess
equivalents

electrospray ionization

ethyl

gel permeation chromatography
high performance liquid chromatography
2-iodoxybenzoic acid

infrared

potassium bis(trimethylsilyl)amide
lithium aluminium hydride
lithium diisopropylamide
lithium bis(trimethylsilyl)amide
methyl

methanesulfonyl

mass spectroscopy



MP p-methoxyphenyl

MS4A molecular sieves 4A

MTPA a-methoxy-a-trifluoromethylphenylacetic acid
NaHMDS sodium bis(trimethylsilyl)amide
NMO N-methylmorpholine N-oxide

NMR nuclear magnetic resonance

NOE nuclear Overhauser effect

PCC pyridinium chlorochromate

Ph phenyl

Piv pivaloyl

PMB p-methoxybenzyl

PPTS pyridinium p-toluenesulfonate

PYDZ pyridazine

Pyr pyridine

sat saturated

TASF tris(dimethylamino)sulfonium difluorotrimethylsilicate
TBAF tetra-n-butylammonium fluoride
TBDPS tert-butyldiphenylsilyl

TBHP tert-butyl hydroperoxide

TBS tert-butyldimethylsilyl

TEMPO 2,2,6,6-tetramethylpiperidine 1-oxyl
TES triethylsilyl

Tf trifluoromethanesulfonyl

THF tetrahydrofuran

TLC thin layer chromatography

TMEDA tetramethylethylenediamine

TPAP tetra-n-propylammonium perruthenate
Ts p-toluenesulfonyl

uv ultraviolet



WEEAITRE EAMIZHE RS &2 OERAREN D TEE T, Ptk E
AR BN WRER AR LT Ob Db WD, D BNEAT L HE
Wit FEIICODMOEITH L TEDIEEZ R TWENRRHIN TR,
BMFBMOLRLPTEERLE L TOFFMEORAPHIRSTWND, 2Dl
B, B 72 HA CHEEAE D b O AR E ORRDTERIZIT DI, B
7R EEE A LGk L HEE S CE 7o, Bz 1L, 1990 FEAJEHIC
TR 7> & BB S 7~ spongistatin 38 13D THRWHUEREEZ A LTV 5, %
7=, 1960 FEARIC 7 2 7 L) b HiE S U7 bryostatin 26 2 1%, FE 4 O fEMIIC
® U CBHERPUEEE 2~ Ic b 63, BRRRBRICB W CTEREIE] 72 &

HEZBWEAZ RIS RN ENWMEINTEY . FElbUEAlOBEMg & L TR
7 RN B, (Figure 1)

AcO"

e E
HO_~ L
X o OH
H A OH
o OH

Spongistatin 1 Bryostatin 3

Figure 1

LU, E3HEGE UTEAED IR S A MHEERRAEEBEEmIL. WT'h
LWMEK T THDLHDONREL, AW DLEITHET 5 2 IR ARRIZE WV &
Ezond, ¥, o o{bEWiEkE EAEYBEEDO DI T, BT
BT 15 BIEMES RO, FRFCEE SR BRICH~OLIT & 72> T
e LTED-T, ZRODIEMIZFOEFEAE LTHOD LY HEKLD
V—FbE®., HHWVNEIRT v I TS o7 a—7L LTHBETSZ L
MERBELTWD EEZXLNTEY | FEERGHCOMIETEHEMEEN L B9 &



U 7o PENE R LA DA B 58132 < OWFGE 7 L — 7 TIRFEIZAT L TV
5o Bl zIE, HEAZFE Novartis fLOWIE 7 N—T13XT V7 LEH W=7 17 A
Ty 7V T RISEIERT S 2 LT WUNEREMER AT 2 Huk Al
A% discodermolide D K EA R Z5ERL L 7= (Scheme 1)3, Z U E M B RESL
fbENT=REBM & AT T DDA — )L TIERER LTz & W 9 BlEFEE 120 72
<, REWME R T 5eFENRERETH Y | FEHUES OBRKICH ~DE

ZH10 BV,
Yj)\m”

PMBO : =

0
OTBS he
Lo oTBS

Suzuki-Miyaura coupling ‘

Discodermolide

Scheme 1

Fo. MEAEMBROAEBILEMI I L L TUKR SN2 L THEREEZED
oDy, IR — YA BBHFE LT RETERNE - SRR OREEANT U
= O ThB(Figure 2), NT T = O u A Y IA AU LS~ 0
7 A NbL&¥ halichondrin B* %2 V) — NbAM & LIZAKRT Fu ZHERTH 5,



TP AW N —T 1L, FEBIT & - T S N7z halichondrin B D& AR °
BHEICHEEDOREILEIT) 2 TAT T2 V2RI S Z LICEIIL, &5
AR — FEREIET D2 L TAT T DR ERE &V D HEE A R L
F72 0 KK & bl L, HETEMICH) 3 93 2 ICflilg b S iz &1 E %, 19 o
REREEBEICEEMESNEBIREREBET TV % THEAr—
JVTERL LT BT IR. R b5 & AREE LT OGN 726 L HE
FECERTH D . AIZRICB T 5 RGO EEM 2 R TRENRFH L F R 5,

Halichondrin B

HARAVEN™
(Eribulin mesylate, E7389)

Figure 2



ZOXOIREROL L, ERIIWEERNOOHBES N~ 2T A4 NMEEY
# amphidinolide X873 F 3 2 RrE00 72 fiE & o 1 72 IR MR ISV B Uiz, ThRE
DRCEM e 7 LIRS 57 7 4 A 7m 7 Z( Amphiscolps sp. )i, (K& 53
0.5-5.0 mm F2HE T, ZOERMNIZITRFEDIRMEEEISHLE L T\ 5, 1987 41T/
HWHIZ, 2O T L OEKRNNPOSHELTMBE®RT 7 0 V=7 A
(Amphidinium sp.) DML 3 I k- 2 BRE i la it 2 n4 2 & &
WE Lz, ZOMRIZESE, T ORMMEEBREDIEVER Y DURRZAT > 7ok R,
Mt a T —HEO~ 7 17 A NMuEEE amphidinolide JE2N HEf S v, i
fE ¥ TIZ, amphidinolide 381X amphidinolide A 7> Y £ T 25 FFENNHE S
TW5 (Figure 3) ', 2456 OALE WL —FEEOMEIE R S BEL 7212 b 5
T TOERBENE 2 72 o T D HBFERTH 5,

Amphidinolide J Amphidinolide P Amphidinolide Q

H _ ",
o 0.0
\;/'rgo

Amphidinolide W Amphidinolide X

Figure 3



Z @, amphidinolide B (1)i% 1987 4EICHEfE S 4. ~ 7 % [ fuypHiiE L1210
KOt b _ER M KB (2%t LT, 2% ng/ml O E Tl Zefiifn szt 24 2
ENRHIE IS E LIIBUIERDO I LS 7 AA F o DA m E X5
Z 2k, ATPase IHME% LA SETHIUHE I M SEs L0 WG °* b
D, FHPUESO Y — MMegwE LTI SN TWb, 20%, EKDIT 1994
I 1 OFGRAIZAREI U, B EL X BEEMATIC K0 1 O LR & 2 T
L7220 8 TN B IR RESTARBL R O L7 112V T, S TREE A
% Z & TR NIRBCE 2 e Lz Y §7eb b Cop-Co i+ 577 7 A
N OWBEGREMEAREZ SR L, KA LSO T7 77 A MEREELEE, %
DOFEF, 1 OfE TR 1L 85, 9S, 11R, 16R, 18S, 21R, 22S, 23R & TX25R
THDHZENHELNIT/RY . Figure 4 128 L7 & 8 S uiz,

Amphidinolide B (1)
ICs = 0.14 ng/mL (L1210)
4.2 ng/mL (KB)

Figure 4

—J5-¢. amphidinolide G (2) & OV H (3)1%. 1991 4EIT/Mk 512 L 0 B S L 12,
2000 4E|Z 3 D X BHEIEMRAT N D . F OFIRISLARRCE S E S B, Fn T,
FASRESEARELE OPE LT 31220V, 1 DA & RERICERMFEEZ WS Z &
T, TOMNAEEZRE L B, /bbb, £9 CupCuliicky+577
7 A2 NOWEBREMERESR L%, ZNnoDbEm e, KRR % 3RS
AT Z 0B o777 A ber Lz, ZOREE, 3 Otk
BliE (X, 8S, 9S, 11R, 16S, 18S, 21R, 22S, 23R (X 25R TH D Z L 3HH 5 »
(272> 7= (Figure 5), 722 KO3 T L THAEWEERBR TP TEBY, <
U A H AT L1210 OV b EECEARD KB 123 L CREE Mt 2~
EBMESRTWS R S5, 3ITMIER Y LN ET o F o LIERA
B L. £ OEAEE - ZRET 2RI BESH TR M, 77 F 424
& L7egibuEsl o U — Meaoii s LTHIEREZE D TV 5,



amphidinolide G (2) amphidinolide H (3)
ICs50 = 5.4 ng/mL (L1210) IC50 = 0.48 ng/mL (L1210)
5.9 ng/mL (KB) 0.52 ng/mL (KB)

Figure 5

L)L, 26 D(EM OISR D O BB R I IV HIEL< . o7
NAFEDSEHE LN 28, in vivo BUBR 2 & Ceiiil 22 AR s MR O R X+ 0 12T
BTV, 72 1-3 13 Co-CofLITNET D ARLERT UL TR F v RS
Cia-Cis MLITHEET DR VAL T 4 v EEtey = 4G 8 ORI 7otfid &
BLTEY, AEARCFN2 RS L IEFICHREN, Z07=n, BEE
T DIIEI N —T Ik > TAERPRLZ LN TR Y P 20285
Firstner 512 % % 1-3 DALY KO Carter 512 % 5 1 DA D 2 5734
HE3INTW5D, LT T, Flrstner 5, Carter 5O 7 ) —7 2L > THEINT
WD AEFRIZOWT, Z O 2 5,

E 3 Furstner 512 X - TRk & 4172 amphidinolide H (3) D&k Y 12 oW TEHA
9% (Scheme 2), Firstner & 1% 2007 £E(2 7 /L R— VR fABR A X & 3 AR 72
RIS L LTI X W amphidinolide H Q)& X G (2) DA R % iRk
L7z 7va— L AL E VAR U A2 E DT AT NKIZ L > THBILTZ A3 %,
TATERALEDOT VRIS Z LT AS A LTc, RIS TIE,
R DOKEEFEE T VT e ROMICER SN D FL— M EFIH LT, @iz
RBRIPE(S:R = >10:1) T Cg MDA FRARE ST H Z LIZHKEI L TV 5, fil T,
7 oD KEEFE DR #ERL % PMB J620 5 TES A H#L L7k, A6 & O Stille
Ny TV TICE P U EEEEET H LT AT ~EFELE, SbIT,
A7 IZRHLTT UL RFL REBEALLE, FERAZ BV ARISIZE > T 26
EBREAZ#EST 5 Z & ¢ amphidinolide H Q)OI OE AR ZER L=, £7-.
Furstner & X[FEED A RERIE & AN 5 Z & T 2009 412 amphidinolide B (1) D £&
R B EER LTV B,
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(0]
Al A3
SnBuj
1.,
CHO O ’
| OH
| o (0]
Ad X A6
\
- > —_—
1/,
Aldol reaction OTBDPS

Stille coupling

Ring-closing
metathesis

Amphidinolide H (3)

Scheme 2

WIZ., Carter 512 & » TRk S 7= amphidinolide B (1) DA AL * (oW TaiEA
9 % (Scheme 3), Carter o /X 2008 42 7 /v K ~/I/)iﬁ[3«?3 > N
Horner-Wadsworth-Emmons )i 7 & Z $#i & U724 AkEkRg 12 T amphidinolide
BA)DEAKEEM LIz, 7TVNLY T BLES b B2 R « BH7 U L4k
FISIC LTy TV o L% Vo o E2EATHZ L TB3ZAK LT,
EHIT, BoNB3 & by B4 BTV R—IVRIGOFRMEICAT 2 & TBS &
B LT, AROSITEINETEIT LI DD, 7 F/au@mﬁ&uﬁé%% €45
TES AE0F L— MNERZHE L7clcd, EONAREIRMEITIZ & A EFRBLL 727>
72 (SSR=1.2:1), KW\ T, B6 LD AT /4KIZ LD B %2/5\55‘2 L%, 0FW
Horner-Wadsworth-Emmons }iﬁi\%ﬁﬁb\é ZLT26 BIREAMET S Z LT
DLz, EBIT, IZX%f LT CBS i#Ejt, =AhRF b, HERGIZELDEL=



READITREZHRDHZ L TBI~EFHFEL, BSOS EZHWTT U bz RE s
R & #5842 Z & ¢ amphidinolide B (1) D D2 E R 2 #ERK LT,

Hosomi-Sakurai ,,,
allylation ’

/1, 0

Intramolecular .

?
P(OEY), .
M ~Wadsworth-Emmons
= @] .
reaction

Esterification

//,,

O :
Se(o)-N02C5H4 (6]

B9 Amphidinolide B (1)

Scheme 3

ok, BEETIZ 2 5D 7 )L—7T L - T amphidinolide 25(1-3) D424
BT SNV TWD DD, Z OFEM 7 AMTEERER OfE RO ETE EFE RS I
B9 2 MR R 72 F A3 72y, £ 2 C, %L amphidinolide H(1-3) D>~
SRS K N ETE MR O 2 B & LT, ZOERWIE L Bl L7z,



%52  Amphidinolide B D& il HF5E

% 1 &  Amphidinolide B & RIS

%5213 amphidinolide B (1)Z BT 51257 > TINRII S HIE AT+ 5 2 &
E L7z, WRMAKIEL, HIMLEY 2B O oREE I E L, BRELESR
FHRLEZEANLLZICHEESEL2HEMTH D, 11T 9 DOARFRFITMA T,
ITXVA VT 4 UGV UEESRT VLT RF Y R ERZER B, %
#% <A LT D (Figure 6)72, AMEEW DG RKIT I W TGRS BIED A
NToHDHEBZT,

* 3-Hydroxy ketone
(Acid-labile and alkali-labile)

* s-cis Diene system;------:~

(Acid-labile) !
Amphidinolide B (1)

* Nine stereogenic centers

* Five hydroxyl groups

¢ Allylic epoxide
(Acid-labile and alkali-labile)

Figure 6

F9 1 1L C-Cos H7IZHHY 35 fragment ABC (4) & C-Cg 7 ZFHYS T 5
fragment D (5)25H = AT AL, PARA X BV ARIGERTERTE S EE 2T,
26 BEREHOBEIEICEA L L, B - HEMESMEICARALERT VL RX T R
EEROEKEM CEATELEWVWHIEENS, v 7 u T 7 AL Tid7Ze<
BRAZ BV ARORZEIR LT, S HIZ41ET )V = E VW Z & T Cr-Cig
EATIZFE Y 9% fragment BC (6) & Ci9-Co 3857 I ZFH Y9 % fragment A (7)2> H 355
T5ZEE L, 6 TR wLILICE - THRE S YT gL P 20 AT
HIZETAREFIZ by 8 mbIELND EEXT-, F7-. 8 1% Cu-Cig BB ITFEY
9% fragment B (9)& C-Ci3 #8571 Y T 5 fragment C (10267 BF YU NI v
TV T RS Z ETERT DI &L L7=(Scheme 4), 7235, /KEREEDOLRFER
2B Ui, RN 7e S CRUREEN FTRE 72 o U LR ERFEZL(TBS 25, TBDPS )
KOYPMB #:A2HWAH Z & & LT,



0 ‘. Esterification

Ring-closing metathesis

Amphidinolide B (1)

J

Aldol reaction

= OH
1

(e}
fragment D (5)

OPMB
fragment BC (6) fragment A (7)

ﬂ Diene system construction

Acetylide coupling  TBSQ

13
OTES CHO

TBSO
:> /,/" * /(/18\
. = OTES
_~_-OTBDPS 7
_~~_-OTBDPS - 1
! fragment C (10) fragment B (9)

Scheme 4

10



% 2 #i  Fragment A-D DA K

% 15 Fragment A DEFK

8 JFUEFC & 5 (25,4S)-pentanediol O — 5 D /KEEH: %2 PMB J L CIRET 5 Z & T
Tha— 1l EER LR, O —HOKBEE Fovlb, = MU MBIz Lo
T REHRTHZ LT, BafbEMTHH= bV K122 AR LTz, i
TDIBAL # HHWWTT /L7 & R~b LIt L, Wittig )KISIZ K - T o,B- il
25 V13 AR LT, 1312%F L T Sharpless DARFH Pt R ik 2 2175
TH—-CTUA— NV E2ER LT-1%, Kigk% TBS L TIRi#ET HZ L T AT/ 14
~NEFEE L, LAHEZHWTZ ATV 14 23850 L= & 2 A TBS A iff# <
N7z, DIBALIZ X 5& & {79 Z L T a— 15 2157, &xikl2, 15
D—#KEE LA SO; * pyr.. DMSO* [Z L > TT7 /L F b R ~& Bk L7-#. MeLi
HAWCHR, £ U TKER RS A2 OV SO; ¢ pyr., DMSO 12 Xk » Tk 5 =
& C fragment A (7)% 8 T2, #RIXEK 36% T4k L 72 (Scheme 5),

a,b cd
Y\/ Y\/ NC\‘/\/
: _— H _— H
OH OH OH OPMB OPMB
(2S,4S)-pentanediol 1 12
e, f o} g, h O OTBS
MeO™ = Y — - MeO I
OPMB TBSO OPMB
13 14
[ OTBS j-| O OTBS
JE— HO : _— T
TBSO OPMB TBSO OPMB
15 fragment A (7)

Scheme 5. Synthesis of fragment A (7). Reagents and conditions: (a) p-anisaldehyde
dimethyl acetal, CSA, DMF, rt, 86%; (b) DIBAL, CH,Cl,, -78 °C, 78% ; (c) TsCl, Et;N, DMAP,
rt; (d) NaCN, DMSO, rt, 64% (2 steps); (e) DIBAL, CH,Cl,, -78 °C; (f) Ph3PCHCO,Me,
CH,Cly, rt, 76% (2 steps); (g) AD-mix-a, MeSO,NH,, t-BuOH/H,0, 0 °C, 78%; (h) TBSOTHT,
2,6-lutidine, CH,Cls, rt, 88%; (i) DIBAL, CH,Cl,, -78 °C, 91%; (j) SO5-pyr., DIPEA, DMSO,
CH,Cly, rt; (k) MelLi, Et,0, -78°C; (1) SO3-pyr., DIPEA, DMSO, CH,Cly, rt, 75% (3 steps).

11



%5 215 Fragment B DA AL

3-Methyl-3-buten-1-ol % BEEN D 5% P™ICHEW SEIESEIC X - T 1 kBRI %
A RNX T 2 = VI TR L 7=, bis(dihydroquinidine)-pyridazine Z FifZ - & L
THWERF Ve Fex i Ubicfhd 2 & TE= T o T 48N (94%ee) 12 2 A
—L 16 AR LT, 612, MG E T 9 2 & T 16 ONFHIEE 2 99%ee UL E
ICETEDD Z EITRBI LTz, HiV T, 16 O—fkKRIE A Piv &, —FoKEB %L
% TBS 5 CHE# L7-%. Piv &% DIBAL & CICA LR #ET 5 2 & T, =K
FetbD % TBS B CIRE LT L a— L 17T 28K LTz, 17 O—fkEgi%
SO;-pyr.. DMSO IZX > TT7 VT & R~EfbL7=%., WRILKFE, N 7 ==
IWIRAT 4 X »ToT7 a4 L7 4 ~iFEE L=, &5I2, Corey-Fuchs i%
ZOEFEE LT, HIEICEMgBr 2 VWS Z T A% 18 AR LT, &%
IZA FFXF T 7 2=V H%E CANICE > THifR#E L, TES X CHi#ET L& T
fragment B (9)% 8 T2, #ULHE 61% TEHL L7z (Scheme 6),

c-e

a,b
OH HO OMP HO OMP

3-methyl-3-buten-1-ol 16 17

I J

f-h oTBS OoTBS
= OMP = OTES

18 fragment B (9)

Scheme 6. Synthesis of fragment B (9). Reagents and conditions: (a) p-methoxyphenol,
Ph;P, DEAD, THF, 80 °C, 91%; (b) K,CO3, K3Fe(CN)g, K;O0sO,4+2H,0, (DHQD),PYDZ,
t-BuOH/H,0, 0 °C, 99%, 94%ee; (c) PivCl, pyr., rt, 95%; (d) TBSOTT, 2,6-lutidine, rt, 82%;
(e) DIBAL, CH,Cl,, -78 °C, 95%; (f) SO5-pyr, DIPEA, DMSO,CH,Cls, rt, 98%; (g) CBry,
PPhj, Et3N, tol., rt, 98%; (h) EtMgBr, THF, 0 °C, 96%; (i) CAN, MeCN/H,0, rt, 94%;

(j) TESCI, imid., CH,Cly, rt, 95%.

% 315 Fragment C DA AL

BEENOD A4 ) ¥ 7 2197 & | cis-1,4-butenediol 705 5 TR TR LN LI ¥
b7 U AbE M 20% 2 5 RS LT, fragment C (10)DEEIT- 720 £7°.
19 } X 20 % Evans DARF T /LF AL 2 OERITHT+ 2 & T, Cu DR M A
ML, 2L H—TCTHMKTHZ LIk LI, & 512, LAH & AW TARFAE)
ExEbrEL, bk, = U EEIT) 2L T= MUK 22 ~E3FE LT,

12



B#%IZ, DIBAL Z HNCT= R YL EZT AT B RNEBEIET 52 LT, 5 LR,
UL 59% C fragment C (10)D & % % ZE% L 72 (Scheme 7).

0 ) o) 0
a M~ _~_oTBDPS
O>\\N)H + |/\/\/OTBDPS O%N T =
20 Bn
19 21

CHO

CN
b-d ., e /
., /e,
~_-0OTBDPS Q\/OTBDPS

fragment C (10)

Scheme 7. Synthesis of fragment C (10). Reagents and conditions: (a) LHMDS, 20, THF,
-40—-20 °C, 81%,; (b) LAH, THF, 0 °C, 81%; (c) TsClI, pyr., rt, quant.; (d) NaCN, DMSO, 40 °C,
91%; (e) DIBAL, CH,Cl,, -78 °C, 98%.

% 415 FragmentD DE K

4-Penten-1-ol Z HHF&J5ELE L C. fragment D B)D &N ZIT-72, £ . —#kK
Wi % PCCIC L > TT AT b R~ igfb L, Wittig ROSIC L » THRT 5 Z &
TR ATV 23 ~EFEH LTz, REIC, WX T TR T V2K
925 2 LT3 THEKRINER 32% T fragment D (5) DA ik & /% L 7= (Scheme 8),

OH — » /\/\/L E— /\/\)\
NN CO,Me = ZCOo,H

4-penten-1-ol fragment D (5)

Scheme 8. Synthesis of fragment D (5). Reagents and conditions: (a) PCC, CH,Cly, rt;
(b) Ph3PC(CH3)CO,Me, benzene, rt, 34% (2 steps); (c) NaOH, THF/H,0, 80 °C, 93%.

13



%5 3 #i  Fragment BC D& kK

B1H TEFIU RO T T

&1 amphidinolide B (1) Z #4522 TCHD 7T 7 A v FOAKEEK LIZD
T, &% L7 fragment B ()M OV C (10)ZFHWTH v 7'V 7 &7V, TV K—
IV HTBEA Td 5 fragment BC (B)DE K AETT>72, £7. 92°5 n-BuLi &
WCTE®FY FEHBL, Z2O7EF I K& 10 DT LT & RITREMIIESES
TETHT T T A NEEA L, £ LTELNTET Vv a—Zx LT TPAP
Bt Y 2479 Z & T b 8 AR LT, Cul O MeLi 7> 5 #%4 L 72 Gilman
R E AN T LAMIIE 21T o T2, ZOFER, B E 35 24-(E) % &\ M E s
RIEEZ=9:1)THED Z LI Lz, EREOZ ROMEEREICE LT, ™
BWEARZ L DB NI T a<x 8T T 7 4 —THEI L%, PC-NMR 281}
5 CoLDAbFy 7 MEZ T D Z L TIRE LT, 7785 ERD Cyoird v
7 F (162 ppm)iL. SAKFEE D 72812 Z KD S 77 F/1(26.0 ppm)IZ He~ T Bk
BT 7 L TWa Z en@lfllans, £7-24-(2)I2B L TiX, Scheme 9 |27~
TEIOMRNOE BN EE SN2 b b, ZOMBILRIIOWTIRET D Z
EINTET,

CHO BSO ab
7, -
+ — =
= OTES .
C/\/OTBDPS ~

fragment B (9)

fragment C (10)

24-(E) 24-(2)

Scheme 9. Synthesis of compound 24-(E). Reagents and conditions: (a) n-BuLi, THF,
-78—0 °C, then 10 in THF, rt, 96%; (b) TPAP, NMO, MS4A, CH,Cl,, rt, 84%; (c) MeLi,
Cul, Et,0, -78 —-30 °C, 90% (E:Z = 9:1)

IZ Gilman 3 & 72 1,4-RHI0 B8R O i8R IZ DWW TELRT 5, ELO
A2 31T 5 Gilman 32 AV 1LA-MIIRS T, =78 °C D X 9 BRRIR T

14



IZFBWNT b Figure 7 ISR AR A AL T 5 2 & 28 Corey BT L » T S
Tn5 %,

(R?),Culi R’ R
R'——CO,Et ———> szﬁ/COzEt > X Cu

<« R

Cu CO,Et

R', R? = alkyl groups

Figure 7

ZOHEEL S LITHUCHEEICOWNWTELEZITY) &, ARKISTITAEBDO D
D H AR D RN A BAGR S AL 3D 2 & 23 T T & % (Figure 8), #ev T, AR
WEOBLEND —OOHFEEE KT 5 L. A INVKEEORE R - >OT v
F/LEED trans OBIMRIZH D DIZKI LT, B iX cis OBMRIZH D Z 50D,
ZDEDTRVX—HNEF]TH D A DITHEN MR D . AN AN D
BRI TH D 24-(E)DMER L TH LN EEZ LN,

Figure 8
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W2 U UG O

TN Ty K T 1L S D IFIEICHE > T 24-(E)I2% LT Wittig BUG%E1TH Z & T
Frip7e v gz A9 % 25 & Lz, &%IZ. PPTS Z MW T TES A%
Brds L7, —BKEESEZ Dess-Martin ik ([ L > TT7 AT & R~L LT 5
Z LT TV R— LHIBRMKRTH 5 fragment BC (6) D& ik & 2% L 72 (Scheme 10),

24~(E) 25 fragment BC (6)

Scheme 10. Synthesis of fragment BC (6). Reagents and conditions: (a) n-BuLi, Ph3PCH3Br,
THF, 0 °C—rt, 91%; (b) PPTS, CH,Cl,/MeOH, 0 °C, 93%; (c) DMP, CH,Cl,, rt, 96%.
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WA T R—IL e

B TV F—/UEDE R O IE R E

BIEIC BV T T L R— LHIBRR TH 5 fragment BC (6) D&% % #EK L= D T,
fragment A (7) & D7 /v F—/V UG et Uiz, 9 k& LT LDA 2 /AW T,
0°C T fragment A (7)DO7' 1 L ALZIT o7, ISR DIRE Z-78 °C £ T
Ff, fragment BC (6)%{ FL7=& 2 A, 7V R—/VAERWY) 26 2R 43%, ¥
T AT LA SR 5.4:1 THRT D Z LRI L7z (Scheme 11),

OPMB

fragment A (7) (3.0 eq)

Y

LDA (3.3 eq), THF

-78°C
fragment BC (6) 26
43%
diastereoselectivility 5.4:1
Scheme 11

TV K=K 26 THITZIZAE Ul Cio ML D KERFE D Haxt TR {L=21%, # Mosher
EPERCCIRET S LD, £, MY T AT LA~—%2 VU BT D
FJhru~ NI T7 4 —THEILT%, ZNEIUR) L U(S)-MTPA = A7 )L~ &
HE L, 2%, M AT UKRIZEIT S 'THINMR Oy 7 MEZ ik L7z
& 2 A, Figure 9 1" T & 9 RfERNE LN, ZO/RENS, B E 5 26-(S)
X minor T AT LA —THAH I ENHH LT,
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+0.030
-0.065

0047 TBSO"

OTBDPS
26-major (undesired) 26-minor (desired)

AS (ppm)= §[(S)-MTPAJ-3[(R)-MTPA]

Figure 9

T R—=)VEORZE T 5 VT AT U A BRI O R B X Figure 10 (2R3 X
IMEBIREETT AV EHWVWTHHAT L Z LN TE S, £7. fragment A (7) &
fragment BC (6)23F 7% 2 KD C-O #5H DI KIEEZET H & WfEaNnT
Y FRN T T F—OAEBMRICAHFIET D model A HTUB RNEBIREL LTEX
bND, FLT2ODEBIREET LD I B, MAKIZEE WV REN 6 BERD
Ml Z 1) < model A BNZARILFOBURNHEFITH D720, FAEMM L LT

26-(R)E LD &ETHISN S,

fragment A (7)

26-(R) (undesired) L

OPMB

model A (favored)

Figure 10

18
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W2 TV K= VUGS DRM R

AITEICBWT LDA 2L LTHWAZ E TPV R—LK 26 AT 5 =
EATIERRBI LTe iy, ZDOUHRIT 43% e DV < b DO TIERNrolz, ZibHbD
JRIA & LTI fragment A (7)~DOL7" 1 R AL BAFICEITT L TWRWI ERE
2 BT fragment A ()DL 2 N ALDOIREZ 0°C b EIRE THIEL.
LHMDS, NaHMDS., KHMDS 7¢ Eflix OHiE A M5 L7-(Table 1), & DR,
NaHMDS, KHMDS % AW 725813 S HEIT LZe iy~ 7223, LHMDS % H 7=
BRZULR 81%., ¥ 7 AT UAERME 1:4.1 TT IV F—AmM 26 W5 Hh s =
& Gy o Tz (entries 2-4), VN T, TV R—LRRICRBIT 2 U7 AT L A &RME
R EESE D700, SREOKRTN EI1T-72, T ORES, fragment BC (6) % i
T BEOIREN-20°C DL, T AT UAERMEIFIREL mEL, ARE T
% 26-(S)MEEMICE D NS Z L& B Liz(entry 6), — T, RISREED 0 °C
U EOGETKIBEOBBESEIT L, BIARDE LT ) R ELCTTD,
ZOIERIIRE KT L=,

OPMB

, fragment A (7)
base, THF OTBDPS
fragment BC (6) 26-(S) (desired)
Table 1
entry base temp.(enolate) (°C) temp.(reaction) (°C) yield (%) selectivility (S:R)
1 LDA 0 -78 43 1:5.4
2 NaHMDS r.t. -78 no reaction  —
3 KHMDS r.t. -78 no reaction —_—
4 LHMDS r.t. -78 81 1:4.1
5 LHMDS r.t. -40 63 1.3:1
6 LHMDS r.t. -20 72 2.5:1
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FORREENR-20 °C LA ETIEH YT AT LARIENMIIT - ETHD 2 L 25K
T5HE, IGREN LR35 &STREIRMEN YT 28 M L TiET7 v F—
IIISIZET 2B N FHI N R R L T D EHElllch s, 37206, K
JSIREN FRT A2 L THiT N R— KGR EITL. 2 DO T AT LA~—0
IS REER DA D SED, EOfER, TR VX —ICZERMETH D S (KD
FIN MR D . 26-(S)MELMICE LD L Bbivs, 26-(S)28 26-(R) &LV
HES)FRNCLERBBICE L TX, 4%, sHERFREEZFIHT L5 L TH
BT L TVETL,

20



% 5 #i  Amphidinolide B D44 F%

H1E T Y ATREXS FEEORSE

BIEIDT IV K= VORI K> TELINTZ 26-S)ICk LT, 7 U LR N
EDE A&7 > 72(Scheme 12), £, 26-(S)D 2 #h/kfekk%s TBS S TH#E L
%, W - KAFAE T C TBAF Z/Ef &8 % *! Z & T TBDPS K& % J84R A9 i1 %
L. 7UATNa—nL 2T #57, HW\T, {bLEW 27 % Sharpless R 7 TR F
IR OEMIAd 2 L T EF L T a— L% B T8 7=#% . Dess-Martin B2{L.
Wittig )0 2 TREAZ#ED Z & T, T UL ZRF Y NMEEE2HF T 260 28 %
IR TEKRT 5 2 LI Lz, 1% 2 PMB 2% DDQ THifR#ET 5 Z & T,
fragment ABC (4) D&% % 2K L 7=,

Scheme 12. Synthesis of fragment ABC (4). Reagents and conditions: (a) TBSOTTf,
2,6-lutidine, CH,Cl,, rt, 98%; (b) TBAF, AcOH, H,O, DMF/THF, rt, 79% (89% conv.);

(c) Ti(Oi-Pr),, TBHP, (+)-DET, MS4A, CH,Cl,, -20 °C, 84% (92% conv.); (d) DMP, pyridine,
0 °C, 97%; (e) NaHMDS, PhzPCH4Br, CH,Cl,, 0 °C, 98%; (f) DDQ, CH,Cly/buffer, rt, 83%.

F2H AT UALDORMRRE

AYE CTE R L7z fragment ABC (4) & fragment D (5)% W T, [LEIZ LD =R
T AL P 2 Et L7z (Table 2) . $£9°, fragment D (5). EtsN. 2,4,6-trichlorobenzoyl
chloride Z Z{RIZ THREET 5 2 & TRREEKY) 258 E SE 7214, fragment ABC (4)
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& DMAP # Nz 7=(entry 1), TDOFER, H o7V o ZIEHRICEITLIZH 0D,
HINE T 52T AR 29 ITINZ T, @A L7 1 O— 2R BMEL LI LS
¥ 30 MEVER & LTHOLND Z EBNpnoT, BIKIETHLA LT 4 DR
PEALIZIE Figure 11 [Z7R T 2 DO RISRE DR E 2 Hivd, Thbb, Bk %
AT LB TAHL T 0 UREMET D route | &= AT AR 29 3 ERL L T4
WA V7 0 U EMAET D route2 TH D, £ route 1| DR AEE LT, B
KMDRAREE FTITFDHZETHLT 4 v ORMALEIZD Z L2 BF LTz
(entries 2,3), L2>L, RINEEZ-20°CIZE T HFTFTHA L7 ¢ > OB L Z
252 ENTEP, BIAEEY 30 N —EDEIETHE LN, &I T, &I route 2
ZA8E L C., fragment ABC (4) & DMAP % Ml 2. 5 BE D R EENZ DV TRRFT 21T
S7-(entry 4), TDFER, FIGIREZ 0°C £ THFIFEIC, L7 4 DR
WELDHZ LR A2 DAEEHT 5 Z LICHEI Lz, ZO/RNL, =
AT AR 9 AR LT 22 A V7 ¢ o O BMALSEI T 5 route 2 DFREEE S IE L
WZ ENRghoT,

)
fragment D (5)

2,4,6-trichlorobenzoyl chloride
Et3N, 5, toluene, X °C

b
'

then 4, DMAP, Y °C

fragment ABC (4)

Table 2

entry temp. (X °C) temp. (Y °C) yield (29+30) 29:30

1 r.t r.t 65% 3:1
2 0 r.t 88% 2:1
3 20 r.t 7% 2:1
4 0 0 98% 1:0
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route 1

Isomerization

W\)\H/OX

o]
fragment D (5)

o <l

Cl Cl

route 2

fragment ABC (4)

Esterification

Esterification

Figure 11
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% 313 Amphidinolide B DA X

AT AT MEIZ E > TH BTG 29 2 VT, 26 BER'EH O L
47> 7=(Scheme 13), %5 —1if% Grubbs filllt: ** 2 WV THBR A &4 £ ¥ ARE&1T -
e ZAh, BIAEBRI THD ZBRILEEZELZ <, BRYET 5 EBRIKIK3L O
HEEEETHKT 2 Z ST LTz, &#%IZ, TASF # W\ T2 To TBS %
%[RRI ifR784 5 = & T, amphidinolide B ()D& A M L= ¥, A&
NZ1DART MVTF—H TR E BN —FKE R LT,

Amphidinolide B (1)

Scheme 13. Total synthesis of amphidinolide B (1). Reagents and conditions: (a) Grubbs'
2nd catalyst, benzene, rt, 81%; (b) TASF, THF/DMF, H,0, rt, 86%
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FOHT H2EELD

B2 EICBWTIE, 26 BER~ 7 v 74 NMEAH amphidinolide B (1) D& B2 D
WTalk 7z, 1 24925 4 OO fragment (2B L CTid, mINE TEKT H Z &1Z
E L7 DT, HiW T fragment B(M DN C (10)DH v 7'V v T wATo70, £9,
DV FILTEFY FIZXHLTI0ZMAAZETMT I AL Nl
7L, %i< TPAP BR{bIZ XV 8 &5 L7-, & HIZ, Gilman i 3% 7z 1,4-
FEINEE, Wittig SOUGSIZ & W AEA ) ORI E TH 5 ¥ = Ui & 2RI
FEETHZ LI LT, Z D%, TES EDOMiLRi#. Dess-Martin {28 C.
7V R—)LVEIBEATH 5 fragment BC (6)% &% L 72(Scheme 14),

TBSQ
///</\OTES

fragment B (9) TBSQ_ Diene system
CHO Acetylide coupling OTES construction
“, - O .
' E— —_—
_~_-OTBDPS /
OTBDPS
fragment C (10)
8 fragment BC (6)
Scheme 14

BT, fragment BC (6) X TN A (DITEIT BT /v R— Vb D ST 21T -
7ok 2 A, BUSIREE-20 °C 128V T LHMDS % W =BRZ, IR 74%, T AT
VAR 2.5:1 THEILE DT 0 K=K 26-(S) 53 530D 2 & BTz,
5B AT 26-(S)DIKEE LA TBS £ TR L7 . TBDPS XA @INMICRET 5
ZETTNa— 27T ~EFHE LT, 512, Sharpless DARF TR F A1k,
Dess-Martin fig{l., Wittig S, PMB BB #ED 4 TREZRK T, 7V /LTRF
¥ R%&HT 5 fragment ABC (4)DEFUTAKE) LT, W T, fragment D (5)& D=
AT MMEDFEMERF LIz e 2 A, ILOEEZFAWD 2 L TERMICER{LATERE
29 B GHEND Z EN G oTc, I, B AR Grubbs il 2 VN 7ZPABR A X
TUARKINT L - T 26 BRBEHAMEG L7-%. TASF ZH\ T2 TO TBS K%
bRZ:9 % Z & T amphidinolide B (1) &5 iK% 12X L 72 (Scheme 15),
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.OTBS

(:)PMB
fragment A (7)

Aldol reaction

Y

fragment BC (6)

fragment D (5) ~OTBS

Esterification

Ring-closing
metathesis
e

(0]

29 Amphidinolide B (1)

Scheme 15
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% 3%  Amphidinolide G & ' H DA A5

Wiviawd

% 1 i Amphidinolide G &Y H DA kMg

A& |23V T amphidinolide B (L)D AR A ZER L72D T, H\ T 1 &[FERIC
5 ) 72 M FEME & 459 % amphidinolide G () O'H (3)D AR FEICE T Lz,
Amphidinolide G (2)&% ' H )14 1E IR DOEILRICH 0 | T30 Ze e K O L
PESAE TR T2 Z LR MESN TS L 22T, EBHII 228 E—4F v
FELTEIRL, TOEEMEER LIZBICEMLEZIT) 2 & T 3 DK%
ERTEDOLDOEE T, 2 G T 512472 - TlX, amphidinolide B (1) & [F4k
ICIURE 2R BRI E VWD 2 & L L, T72bb, 2 2RI 2 RBEBKE
fragment A’ (32), B’ (33). C(10), DB)YD 4 DD 7 T 7 A2 NMIBEIL, K4 %
NEVGERE T 5 Z L TR~ LFETEDHHDEE T, £7 . fragment B’ (33)
KON C Q0T8T Y ROy 7Y 7 CHEfs L, FHRR = o MiEs a3 5
fragment B'C (34)~ & #FE 35, X 5T, fragment A’ (32) &7 /b R—/LEH T,
fragment D 5)Z = AT /WAL TH v 7V 7 LTztk, FARAZ B RAZHWDL 2
ET2DEBREREKR TE D H D EE 272 (Scheme 16),
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Aldol reaction (0]

OH,"O o

H TBSO"

e — o OTes
“, / OTBS

‘1,

fragment A’ (32)
= OTBDPS

o o ", Esterification
N s . fragment B'C (34) _~ % OH
. Ring-closing metathesis

o
Amphidinolide G (2) fragment D (5)

Diene system
construction
. & OPMB

CHO fragment B' (33)

= OTBDPS

fragment C (10)

Scheme 16
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%5 2 #ii  Fragment A & N B’ OHE K

% 115 Fragment A DE K

L-7 AL E BT M A Fb 3 TRTELNABEMDO YA —L 355 %
HFEEFE LT, fragment A’ 32)DH KA IToTc, £, YA —/L 35 (kY
PARIZTT VT B REEHLL 7214, [A—RaN T Wittig AL Mz 52 & T
REAFI= A7V 36(E:Z=1:32)% 1572, S HIZ, Raney Ni Z W T _EHAEH & #
il oe L%, MUKDRIC L0 I AR R 37T ~EFEE LT, T, HARY
% 37 & (R)-4-benzyl-2-oxazolidinone % #fi# L 724 . Evans DA77 V¥ AL G
ZHWT CuMLORF R AEHBESTH 2 LT 38 #H—CTH7/, I, LiBH4IZ &
HARFFMPIEDORRZE, —RAKBREED Piv IRIC K DIR#EAR T3 2 A LT-, &
DIT ST ' M A REETARE L%, A4 — /L% TBS ZETIRFE L |
DIBAL (2L Y Piv A2 fRETHETTLa— 40 G5k LTZ, S5i7z 40
D —KEEF% TEMPO, BAIB IC L > TT7 /LTt R~EER{bL L. Wittig Sl
Ko TREMT AT V4L ~E B LTz, VT, (LA 41 % Sharpless 77
E Rax btz & o — BB THE%, TBS I L 515
# DIBALBILD 2 TREERTTLAI— 42 5K LT, BRI, 42 O—#k
KEEH:A SO3 « pyr.. DMSO IZ L > TT7 /T b R 43 ~& 254 L7=1% . MeLi & M
WTHER LC, A U7 kB A2 TPAP IZXk » T35 2 & T, 18 LR,
FOUN S 48% C fragment A’ (32) D& ik % 2% L 72 (Scheme 17), % 7=, fragment A’ (32)
FERWEEBELNIZO T, X HiEmEEHIT 2 AW CTEAOS B L E2 A L
TWAZ L EMERT 5 Z LN TE = (Figure 12),
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0)

o 3 steps OH

N COZMe
a
0 N0 ————> OAH\/ 7 . o/\‘o/\rﬂ
%/o OH 0 %’

L-ascorbic acid acetonide 35 36

37

f.g QY Y oPv h-j T8SO” Y oH

D o °: — > H
TBSO -~

39 40

TBSO
k , | /Y\/\/COZMG m-o0 B

—— TBSO : — > TBSO OH

TBSO - TBSO - OTBS

41
42

TBSO ar
——> TBSO CHO TBSO

TBSO : OTBS TBSO - OTBS

TBSO O

43 fragment A' (32)

Scheme 17. Synthesis of fragment A' (32). Reagents and conditions: (a) NalO4, CH,Cl>/H50, rt
then PhsPCHCO,Me, rt; (b) Raney Ni, Hp, EtOH, rt; (c) LIOH, THF/H,0, 0 °C, 82% (3 steps);

(d) PivCl, Et3N, LiCl, (R)-4-Benzyl-2-oxazolidinone, rt, 100%; (e) LHMDS, Mel, THF, -40—-20 °C,
92%; (f) LiBH4, THF/MeOH/H,0, rt; (g) PivCl, EtsN, DMAP, CH,ClI,, 0 °C, 92% (2 steps);

(h) TsOH-H,0, DMF/H,0, 30 °C, 50 hPa; (i) TBSOTf, 2,6-lutidine, CH,Cl,, rt, 92% (2 steps);

(i) DIBAL, CH,Cl,, -78 °C, 99%; (k) TEMPO, BAIB, CH,Cl,, rt; (I) PhsPCHCO,Me, CH,Cl,, rt,
92% (2 steps); (m) AD-mix o, MeSO,NH,, t-BuOH/H,0, 0 °C; (n) TBSOTf, 2,6-lutidine,

CH,Cl,, rt, 90% (2 steps); (o) DIBAL, CH,Cl,, -78 °C, 95%; (p) SO3z-pyr, DIPEA, DMSO, CH,Cl,,
rt; (q) MeLi, Et,O, -78 °C, 99% (2 steps); (r) TPAP, NMO, MS4A, CH,Cl,, rt, 97%.
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Figure 12

%5 2 TH  Fragment B® D& K

1,3-Propanediol 7> S BEA D 4 TR THE LN D 7 VLT /b a— /L 4477 % HIFE R
& LT, fragment B* (33)DEkzEIT->7, £7 . 44 Tk L T(-)-DET MW\ T
Sharpless N A TR X AL EITHT2E T A, o FMETCHENOZRE T R
w3 T EMTE Mo, £ T2 RIBAIRT AT V2 N TR F AL
ORI E T2 8 Z A, (-)-DIPT Z W= BIC R 3 K 45 2R 91%, HF#
M 96% ee THD Z LITHEI L7z, i T AlMe; Z W TR o F 2 BB
HIETUA—NABITHFE L%, U4 —VOBLMRAZITH) Z & T AT
t N 47 %5 L7z, ®& 2. Corey-Fuchs 7 /L A pkikEHWTT VT e R%&
KRG 7T NFX o~ BT 52 LT, 5 TR, #RINLEE 51%T fragment B* (33) DAk
% 7ER% L 7= (Scheme 18),
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- =
NN
HO™ """ OH HO N OPMB

1,3-propanediol

a b
B —— HO '/,6 OPMB _— HO - OPMB
OH
45 46
- J\/\ ‘ ' )\/\
—_— —_—
OHC OPMB FZ OPMB
47

fragment B' (33)
Scheme 18. Synthesis of fragment B' (33). Reagents and conditions: (a) Ti(Oi-Pr),, TBHP,

(-)-DIPT, MS4A, CH,Cl,, -20 °C, 91%, 96% ee; (b) AlMes, CH,Cl,, 0 °C, 72%; (c) NalO,,
THF/H,0, rt; (d) CBr,, PPhs, EtsN, CH,Cl,, 0 °C, 90% (2 steps); () n-BuLi, THF, -78 °C, 86%.
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% 3 #i Fragment BC DAL

F1H U UEEDOREE

7 C amphidinolide G Q)T 52 TD T 7 7 A FOAKREER LT-D
T, WERRIENTIZHS X | fragment B> (3TN C (A0O)YDH » 7V T HITH T &
& L7z, £79 n-BuLi ZHWT fragment B* (33)/5H7 T U FAEGHEL L7214,
fragment C (10)® 7 /L7 & NIk L CREMMSELZETHM 7 I 7 A &
fae Lce S HIT, TPAP FA(LICT L 0 Zfokfei b+ 5 2 & TREZfS ko
48 Z &5 L7-t% . CuCN LT MeLi 7258 L 72 Gilman #3E 4 HWT Me 50D
LA-MIES 24T o T2, T ORISIZEIEE THEIT Loy, ERiE BEIZ BER O
BEMEZ=151)THY, YIUBFTNVITLIa~ NTT7 4 —ThHlid 52
CIXREETH T, FI T, ThODEREME ST 5 Z 72 < Wittig KIS
L, BOTRIZBWTWEEKL ST 2 LI L, T72bb, REafs
k49 2% LC Wittig BUGAETTH Z & T5B0 Ak L, Ry 7e v — Ao
HEEEIZ A% E) L 72 (Scheme 19),

CHO

OPMB
., a,b O Z
’ 2 OPMB y
= OTBDPS
fragment B' (33) F OTBDPS
fragment C (10)
48
OPMB OPMB
c o | d
_— _—
~_-OTBDPS _~_OTBDPS
49(E+Z) 50(E+Z)

Scheme 19. Synthesis of compound 50. Reagents and conditions: (a) n-BuLi, THF, -78—0°C
then 10 in THF, rt, 91%; (b) TPAP, NMO, MS4A, CH,Cl,, rt, 84%; (c) MeLi, CUCN, Et,0,
-78 —-30 °C, 84%; (d) n-BuLi, PhgPCH53Br, THF, 0 °C—rt, 98%.

Z D%, DDQ %MW T PMB RDOBifR#EERAT-N, HETHT Va—b
51 DAERRITHR TE o T-, BoN-FARY D 'HNMR IZiZ=% Y A+ L7
4 DE—T BNIFLE LR T=Z G, T UILALY DDQ (2 X » TRk S /-
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ZETTUZUDENRA LT & & 2 55 (Scheme 20),

N OPMB = OPMB
_ ®
—
. - ‘n,,
_~__OTBDPS ~_-OTBDPS

| OPMB
e —» multi spot v,

Vi OTBDPS
= OTBDPS

_________________________

Scheme 20

H2IH KRR O REIL DA

F T, VR A REET DRI PMB A TRE L, FEo0 Mgk T
WiPRFEMN FIREZ: TES BICAHAT 5 Z LiC LTz, T7bbh, Rfafisr b 48 ©
PMB %% DDQ ThrE L7=%., —#okEEH % TES L CTHRi#ET 5 Z & T2 A Hk
L7c, £D1%, Gilman i3EIZ KD LAFINBOEZ [FAR O S TIT o 7o i . X
F97%, E/Z BN 2:1 T ) ARS8 28T D2 LTk Lz, EXRKENZ
KO EREIZE L TL, MAEEKE Y BNV T L a~ NI 57 4—T
SYEIL T2 BC-NMR IC &V Co LD by 7 MEZRH#T 5 Z & TIRE LT,
T2 b EARD C3ohLD > 7 F 0 (16.0 ppm)iE. SLAKFEED 72D Z KD 7
JL(BLS ppm)IZHERTEBSGIZY 7 FLTWAD Z ERBII ST, F7253-(2)ic
B L TIL, Scheme 2l (2779 X 97 NOEMHEANBIZ SN2 &b H, ZDAL
BRI OVWTIRIET HZ ENTE T,
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o = OPMB ab o = OTES
—_—
Pz OTBDPS Pz OTBDPS
48 52
30 :
OTES TESO

c 0

—_— +

= OTBDPS

53-(E) 53-(2)

Scheme 21. Synthesis of compound 53. Reagents and conditions: (a) DDQ,
CH,Cl,/phosphate buffer, rt, 90%,; (b) TESCI, EtzN, CH,Cl,, rt, 93%; (c) MeLi, CuCN,
Et,O, -78 —-30 °C, 97% (E:Z=2:1).

F 72 1AM O 8AEHE DY amphidinolide B D&k A & Lb X TIK T
L7eZ EICB LTk, kB EOHENFRK E LTEZLND, TbbH,
52 (ZIE MR I DMFAE L 72V T2 DI T AV VIO SRR E MK L, Figure 8
DA & AT Cis RIS AR > 72 2 & TRATEFMENME T LI EZ BN D,
Z DX 912, Gilman A3 Z W2 1LA-MHINBISIZ K> T 7 AR 53 Z ®miIER T
155 Z 3RS L=y, 20 EIZ #ERICE LTI olE SR E - 7,
Z T EZER M odEEL BIE L TROSIREIZOWTEAR G217 70 & 2
A, =18 °C 71 5-30 °C O#iPH TIL Table 3 (2T K 9 NG Lz, Z Ok
END, 77 LA —VOERICE N THIEL W E/Z SR O FEME N E
LTW5-78°C ZicIRE L L, ZOHOEM~EHEDZ LT LT,

35



o. F OTES CUCN, MeLi o | OTES
Et,0
A\-OTBDPS _~_OTBDPS
52 53-(E)
Table 3
entry temperature yield E/Z selectivility

1 -30°C 97% 2:1

2 -50 °C 98% 2:1

3 -78°C 96% 2.5:1

W TF B2 53-(E)IZXF LT Wittig L Z1TH Z & Ty U MiEE=HT 5
54 Ak Lz, |2, PPTS & W T TES J & FrE L=k, —fukigi% IBX
IZEo>TT T e Rk d 52 8T, 7V R—/LHEIBMATEH % fragment B’C
(34)DE % % #E R L 72 (Scheme 22),

0]
OTES OTES H
o | a b,c
_— e
= OTBDPS = OTBDPS _— OTBDPS
53-(E) 54 fragment B'C (34)

Scheme 22. Synthesis of fragment B'C (34). Reagents and conditions: (a) n-BuLi, PhzPCH3Br,
THF, 0 °C—rt, 94%; (b) PPTS, CH,Cl,/MeOH, 0 °C, 93%; (c) IBX, DMSO, rt, 97%.
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WA T R—IL e

B T R— RO AR O &R E

HIFECTT /L R—/LRIBEACToH % fragment B’C (34)DE N & K LT=D T, T /v
R— V% AV T fragment A’ (32) D1 v 7V o T xRATH Z L L Lz, £,
amphidinolide B (L)DABAMFEIZI T DMFt a2 6 & 12, RIRTFIRTT Vv F—
WIS ETIT > T2, £ THF {8+ > LHMDS (2%} L C fragment A’ (32)% i I L
7o, 0°C T304y, R TIRRHBEHT L LTI FUL ) T — FafifdL
oo EHIT, -I8CITHBNWTT /) T — MAHKRIZK LT fragment B’C (34) %1 9
%HZ ET, TV K=K BB ZULER 44%, VT AT U AR 4.1:1 THKT D
= L AZAE) L 7= (Scheme 23)',

= OTBDPS LHMDS (3.3 eq), THF
-78°C
fragment B'C (34) 55

44% _ -
diastereoselectivility 4.1:1

Scheme 23

T IV R— VAR 55 THi72124E Uz Cis MO /KERFE DHEt SLR L S21E. ¥ Mosher
EEMWTIRET D2 &L, T MPTAT VA= VBTN T
Lru~ 7T 74 —=THEILT%, ZNEIUR) L U(S)-MTPA = A7 )L~ L3k
WLz, ZO%, M ATIURICEITS 'THINMR DLy 7 MEZ R L7z &
Z A, Figure 13 1R T L9 i RB GOz, ZORENS, B E 3% 55-(S)
!X minor T AT LA —THDH I ENHBH LT,
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-0.009 -0.022
\ -0.030

-0.029
-0.041

+0.050 TBSO"

+0.014
+0.045

TBSO"

-0.105

OTBS

OTBDPS OTBS OTBDPS OTBS

55-major (undesired) 55-minor (desired)

AS (ppm)= 3[(S)-MTPA]-5[(R)-MTPA]

Figure 13

B2 TV R VIS DR

FENT, T R—ABISICBIT 2 07 AT LA R & EXH5 72010,
BOGIRE B OUSINAI O Rit 247 - 72(Table 4), & DFER, -78 °C 7> 5-10 °C O
PHCIEUSREN EF-T 5138 HITH 5 55-(S)DIRITIA T2 2 & Ay
P35 7= (entries 1-5), — 7. SUSIREEAR 0°C LA EOHAIL, T A7 LA BRI
XS RERTHDLLOD, BIERME LT ) AN E U DT80, FOIERIT
[ Lz, £72. U F 0 L0 F AL O#HEH & LT TMEDA &% 72334 55-(S)
OERMET DT NCH ELTZb D00, INRITETT L5 L0 IR BE LN,
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= OTBDPS

LHMDS, THF
fragment B'C (34) 55-(S) (desired)
Table 4
entry additive temperature (°C) yield (%) selectivility (S:R)
1 none -78 44 1:4.1
2 none -40 54 1:35
3 none -20 74 1:15
4 none -10 74 13:1
5 none 0 50 12:1
6 TMEDA -40 36 1:28
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% 5 #i  Amphidinolide G D4E R

B1H TULTRFY RERDOEGRK

AT CAR SN2 T v R—I UK 55-(S) & HW T 7 U LR & RAEIE DG
17928 & Lz, £, T R—/{K 55-(S)D —#klig k% TBS O L
7otk BEBR-/KAF(E T C TBAF Z /Bl S¥ % 2 & T TBDPS H4& HRAYICBLIRE
L. 7UNLT/a—)Lb6 x5 L7, & 52, (+)-DIPT % V7= Sharpless ~7r
TRF UL o TH—TZRF T T3 —)L 57 ~ & FFE L7-1%. Dess-Martin
b, Wittig OGO 2 TREEZR T, TV LT RXY NEEEHT D 58 DA E
2% L 72 (Scheme 24), Z ®%%. fragment D (5) & DT AT WAL EAT 9 T2 OITIT,
58 AT D 5 >0 TBS £ b —H/KERFE D TBS FD A% BN PR ET D03
N D, £ TBAF. HF - pyridine, TASF % /-5 Clifti#EE R L Z
A, ETO TBS ENFRFICHLRHE ST LEY, B OARKIIHER T 720
ST, —J7 T, PPTS R CSA 72 8D Z LR Vg Z W IZ4ETlE, Vo kg
DREERT U VAR F ¥ ROBRABR S IEIZHELT L7272, 013 B
MESD Z LixTERhoT,

OH O
a,b
—_—
m ~">0TBS ‘n,,
OTBDPS OTBS
55-(S) 56

57 58

Scheme 24. Synthesis of compound 58. Reagents and conditions: (a) TBSOTT, 2,6-lutidine, CH,Cl,,
rt, 98%; (b) TBAF, AcOH, H,O, DMF/THF, rt, 70% (80% conv.); (c) Ti(Oi-Pr),, TBHP, (+)-DIPT
MS4A, CH,Cl,, -20 °C, 67% (73% conv.); (d) DMP, pyridine, CH,Cls, rt, 72%; (e) NaHMDS,
Ph3zPCH3Br, CH,Cl,, 0 °C, 90%.
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552 ok A €T 5 TBS K OBRIRAMiIRE

AITEIC BT D AE ORI RN D, Do U iEST U v %y Refg9
HALEMITRE LT TBS OSBRI NIRE LT O Z L IZRETHL LD 2 &
Moo Tz, & Z T fragment A’ (32) D B T—fk /KR DO PR H: 4 TBS b |
FEL TR WS L EN FIRE CTH D TES RICET 52 & T, TV R—b
Bt DIENZ W T H BRI 2 IRFEDT 2 D & B 272, LLTFTiX, fragment
A (32) % HE & U7z TBS H DR Bl PR GE O Fa it it % 7~ 97(Table 5), £ 9", THF
WAL T CTBAF 2B &7 & 2 A, 2T O TBS DRI Rl T L 72,
% ZC. entries 1,2 TIIILRICHIFEZ N Z 5 Z & T TBAF OIGHEZIK T S+
ToAE R TBAF:HEEE=1:1 DFKMETIL, 16% ERINETIIHL20NEHMET LT
Ja— L 59 NEHNTZ, & 51T, entries 3-5 TIIMMESATIC BT D Bifr#EICH
WTHSNZEITo72E 2 A, AcOH Z W72 TIIRUS A ETT LR Do 7253,
PPTS X° CSA 72 & D A )Lk g% FW T2 5545 Tl TBAF & W =55 F & T
EWEIRMECHBYO TBS O BR#ENEIT LTz, LLEOREFR G, TBS ok
R LR T A VIR BRI 2 DTSR LTS Z X mh, BT
HEWIERMEZ R LTz entry 5 O A RSO RG#ESMEE LT, 20Kk, 556
T2 59 D 1 oK% TES JETIiRiET 5 2 & T /L R—/LRIBA fragment A”
(60) & ARk L7z,

TBSO O selective TBSO O
z desilylation =
TBSO 7Y > RO 7Y
TBSO = OTBS TBSO = OTBS

CH,Cl, 11,98% L » g9 (R = TES)

Table 5
entry regents and conditions yield
1 TBAF-AcOH (2:1), THF multi spot
2 TBAF-AcOH (1:1), THF 59: 16%, 32: 53%
3 AcOH-THF-H50 (3:1:1) no reaction
4 PPTS (1.0 eq), MeOH-CH,Cl, 59: 32%, 32: 44%
5 CSA (50 mol%), MeOH-CH,Cl,, 0 °C 59: 46%, 32: 29%
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%3 318  Amphidinolide G D25k

ATTEIZ IV T fragment A’ (32)D —#k/KEIL DILRGESRL 2 TES AL L 7=
fragment A” (60) & & F 95 Z LT L7=D T, Table 4 THiFt L7z i S %
MAWTHET V R—= VG EIT o7z, TORER. 70 R—/VEOG O IR IT LI
XobsmbEL, IE-8I%., T A7 LA 1.7:1 THEHWETH(S)-7 /L K—
JUAK 61 % BIF 72N TR 5 Z & 3T & 72(Scheme 25), £727 /L K—/L{K 61 D
Cig KR DM TR 2R1%, BITEO T /L R —/L{& 55 & '"H-.NMR, "“C-NMR
BTS2 L TIRIE LT,

fragment A" (60) (3.0 eq)

>
,, >/,

= OTBDPS LHMDS (3.3 eq), THF

-10°C
fragment B'C (34) 61
87% (S:R=1.7:1)

Scheme 25

TV T, BTV K=K 61 O/KERIL %2 TBS JE CIR# L7=%., PPTS %
FAWTERMESIRICAT Lz 2 A, Vo U EIInMT 5 2 L7 < TES DA%
FIRACHLRE ST D Z L ITPI LTz, S HIC B o7 /3 —)L 62 % fragment
D(5)eDZ=ATIAIZL Y 63 ~EHL L7-% . TBDPS ZDBifri#, Sharpless A~
FHTARF¥ 1k, Dess-Martin g, Wittig &P 4 TREZFETT VLR RF T R
WEZ AT 56426 LTI, Z0%, A Grubbs filtfi 4 FIV 72 PAER A #
TUARIGSZ 64 At LT 8 2 A, KIS ERINIZHEIT L, 27 BREHEZ AT
% 65 ZmRTH L Z LTI LTz, &%, TASF Z W T4 To TBS K%
frZ9 % Z & T amphidinolide G (2) D25 ik & # 5K L 72 (Scheme 26), &K I L7z
2 DAY NVT—H IR & B —8 % /R L7, F£7-. amphidinolide G (2)
735 H Q) DB T TS IC L > THE S TWD Bmw, [ 3 o
ARG S ER LT,
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Amphidinolide G (2)

Scheme 26. Total synthesis of amphidinolide G (2). Reagents and conditions: (a) TBSOTH,
2,6-lutidine, CH,Cl,, -10 °C, 98%; (b) PPTS, MeOH/CH,Cl,, 0 °C, 78%; (c) 5, Et3N,
2,4,6-trichlorobenzoyl chlolide, DMAP, toluene, rt, 98%; (d) TBAF, AcOH, H,O, DMF/THF, rt,
82% (87% conv.); (e) Ti(Oi-Pr)4, TBHP, (+)-DIPT, MS4A, CH,Cl,, -20 °C, 54% (75% conv.);
(f) DMP, pyridine, CH,Cl,, 0 °C, 91%; (g) NaHMDS, Ph3sPCH4Br, CH,Cl,, 0 °C, 80%;

(h) Grubbs' 2nd catalyst, benzene, rt, 95%; (i) TASF, THF/DMF, H,O, rt, 72%
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FoH HIEELD

B3 EICBWTIE, 27 AR~ 7 1 74 FMEAEY amphidinolide G (2) D& RkIZ D
W7o, £ ARG O E T3S L2 2 -D0 fragment A’ (32) & VB’ (33)
EER L%, 78TV Ry TV TEFIHATHETT T A K B (33)
KONC (10)&fEA Lz, IRUNT, TPAP gk, 1,4-fHINEE, Wittig KOS 3 T2
BTV UG AR LT I2 PMB RO PR#E L2 R T8, VoG
FRDNPEDE BTSN o7, £ 2T, PMB H:4 TES BCEEST 52 LT
52 ~EFFEE LRIV UG A ME L, i< TES EOMifRiE, IBX Bk X
> TT Vv R—/LHIBMA 34 %4 f% L 72 (Scheme 27),

///k/\OPMB

' 0]

fragment B' (33) Diene system

CHO Acetylide coupling = OTES construction | H
., ; N - =
——— > , EE——
= OTBDPS “w,
Z OTBDPS
fragment C (10) ~_-OTBDPS
52 fragment B'C (34)
Scheme 27

FNT, B 2 BICBIT LTV = A KRIEORF THRLNTCAREZ S &I,
HA LHMDS IC[EE L, FUNREICOWTHE 21772 & 2 A, MISIREE-10 °C
IZBWTHMKWETD(S)-T /L K=K 61 & BIF/RINRTED Z LN TE72(87%,
SR =1.7:1), FWTT IV R— UK 61 D/KEER: A TBS H TR L7-t%. PPTS %
VT TES DA Z EIRANIHRET S22 L TV —L 62 2157, BT,
77T A ND B)EDOZATNALIZE YD 63 ~ZHi L 7=, Sharpless D7 T
R 1k, Dess-Martin 2k, Wittig IS 3 TREZF T, 7 VLA F T N
EEHETD 64 A LT, &EZIZ, 5 X Grubbs fillit 2 FH W -FAER X ¥ &
VARG E o T 27T BEBRERAREE LT-t%. TASF #H\\ T TBS E&RET S
Z L T2 DA% R L 7= (Scheme 28), F£7-. amphidinolide G (2)7*5 H (3)
SNOEBITT TITIRBIZ L s THEINTWD 2D, FRHZ 3 DR EERK
HEER LT,
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H fragment A" (60)

Aldol reaction

Y

//,,' ’,

= OTBDPS

fragment B'C (34) 61

fragment D (5)
~OTBS e
' Esterification

Ring-closing
metathesis

(6]

64 Amphidinolide G (2)

Scheme 28
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AT RIS

PLE, AR Cl3EEmmko~ 7 a7 4 RMEE4Y amphidinolide $4(1-3)D
ERIZ DWW TR~ 7z, %7 amphidinolide B (1) D& AAFZE Tl, UNAHA A RLIZ &
F72 4 DD fragment Z H L L7 W T .7 BF U Ko 7Y 712 LD fragment
BO&D CAO)ZHEG Lictk, V= o HMEE S+ 5 2 & T fragment BC (6) % &
LTz, & BT, TV R—/VIUGIZ £ o T fragment A ()& 5S35 2 & T 26-(S)
~LFHFHE L%, fragment D (5) & DT AT AL AR T 29 2 AR L=, fElIC,
PHER A 2 & v ARIRIZ L - T 26 BEBRMGE 2L L7218, TBS & RET L2 L
T 1 DORAE R E ER L= (Figure 14),

= OTES | ——

fragment B (9)

CHO

=
OTBDPS | Acetylide coupling

fragment C (10)

TBSO OH O
/\/\)\H/OH -, R .

fragment D (5)

-
Aldol reaction

OTBDPS OPMB OPMB

Esterification

26-(S) fragment A (7)

Ring-closing
metathesis

—
’ ot

amphidinolide B (1)

Figure 14
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% 72, amphidinolide G (2) %X ' H )D& FMF4EIZ B L T % [FIER D& BRI %
Wiz, T72bb, WHRBERIZHNEZ: 4 DO fragment Z 5 LT-H%, 7EF Y
K> 7Y 702 &Y fragment B* (33) X N C (10) & #5459 5 Z & T fragment B'C
BYHEAEMR LTz, BT, TV R—IVKSIZ L - T fragment A” (60) &5 ST 5 =
T2 ~LFHBE LI, fragment D (5)& DT AT LA T 65 A LT,
I, PR A X U ARGNMZ K- T 27 BERMEEZ M LT-1%. TBS i fkE
95 Z & T2 DA EER L= (Figure 15), % 7=, amphidinolide G (2)2>% H (3)
SNOEBITT TIPS K> THES N TV S 720, FRFIZ 3 O EE K
HEERK LT,

///k/\OPMB .

fragment B' (33)

CHO

L
: o

~_-OTBDPS | Acetylide coupling
fragment C (10) fragment B'C (34)

= OTBDPS

fragment D (5) <

Aldol reaction

Esterification

fragment A" (60)

Ring-closing
metathesis

-
Y o

Amphidinolide G (2)

Figure 15
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Vival

S5 E FHEEROE

General

All reactions were carried out under an argon atmosphere unless otherwise noted.
When necessary, solvents were dried prior to use. Dry tetrahydrofuran (THF) and dry
diethyl ether (Et,O) were purchased from Kanto Chemical Co., Inc.. Other anhydrous
solvents were also obtained by using an activated commercially available alumina
column, and stored over MS4A under an argon atmosphere. Preparative and analytical
TLC were carried out using silica gel plates (Kieselgel 60 Fas4, E. Merck AG, Germany)
using UV light and/or 5% molybdophosphoric acid in ethanol for detection. Kanto
Chemical Silica 60N (spherical, neutral, 63-210 pum) was used for column
chromatography. Optical rotations were measured on a JASCO DIR-3300 digital
polarimeter with a sodium (D line) lamp. IR spectra were recorded on a JASCO Model
A-202 spectrophotometer or JASCO FT/IR-4200. 'H-NMR spectra and BC-NMR
spectra were obtained on JEOL JINM-EX270, JEOL JNM-GX400, JEOL JNM-a400,
JEOL JNM-AL400 and JEOL JNM-ECX400 spectrophotometers in deuterated solvent
(CDCls, C¢Dg). High-resolution mass spectra were obtained on Waters LCT Premier XE
(ESD).
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(4R,6S,E)-methyl 6-(4-methoxybenzyloxy)-4-methylhept-2-enoate (13)

0 To a solution of 12 (2.00 g, 8.57 mmol) in dry CH,Cl, (34
\‘/\/\)L OMe mL) was added DIBAL (1.02 M solution in hexane, 12.6 mL,
PMBO = 12.9 mmol) at -78 °C; the mixture was stirred at the same

temperature for 1.5 h. The reaction was quenched by the addition of saturated Rochelle
salt aq. at 0 °C. After being stirred at room temperature for 10 h, the resulting slurry was
extracted with CHCIl; three times. The combined organic layers were washed with brine,
dried over anhydrous Na,SOs, and concentrated in vacuo to afford a crude aldehyde as a
yellow oil, which was used for the following reaction without further purification.

To a solution of the crude aldehyde in CH,Cl, (86 mL) was added Ph;PCHCO,Me
(7.16 g, 21.4 mmol) at 0 °C; the mixture was stirred at room temperature for 12 h. After
the mixture was concentrated in vacuo, the residue was purified by silica gel
chromatography (EtOAc:toluene, 1:10) to give 13 (1.90 g, 76%) as a colorless oil:
[a]*b +9.00 (¢ 0.99, CHCLy), IR (firm) 1723, 1514, and 1249 cm™; "H NMR (400 MHz,
CDCl3) 6 1.00 3H, d, J= 6.8 Hz), 1.19 (3H, d, J = 5.9 Hz), 1.35 (1H, ddd, /= 5.4, 7.8,
15.2 Hz), 1.74 (1H, ddd, /= 6.8, 7.8, 15.2 Hz), 2.52 (1H, m), 3.52 (1H, m), 3.71 (3H, s),
3.80 3H, s), 4.32 (1H, d, J = 11.2 Hz), 4.50 (1H, d, J = 11.2 Hz), 5.77 (1H, dd, J = 1.0,
15.6 Hz), 6.90 (1H, dd, /= 7.8, 15.6 Hz), 6.86 (2H, dd, J = 2.4, 8.8), and 7.24 (2H, dd, J
= 2.0, 8.8 Hz); °C NMR (67.8 MHz, CDCl3)  19.1, 19.7, 33.2, 43.1, 51.4, 55.2, 69.9,
72.0, 113.6, 118.7, 129.1, 130.7, 154.7, 158.9, and 167.1; HRMS (ESI) calcd for
C17H,404Na (M+Na)" 315.1572, found m/z 315.1552.

(2R,3S,4R,6S)-methyl 2,3-dihydroxy-6-(4-methoxybenzyloxy)-4-methylheptanoate
(S-1)

OH O To a solution of AD-mix-a (123 g) in ~BuOH (154 mL)
OMe and H,O (154 mL) was added methanesulfoneamide (5.85 g,
PMBO = OH 61.5 mmol) at room temperature; the mixture was stirred for

30 min. To the mixture was added a solution of 13 (18.0 g, 61.5 mmol) in ~-BuOH (154
mL) and H,O (154 mL) at 0 °C; the mixture was stirred at the same temperature for 12
h. The reaction was quenched by the addition of saturated Na,SOs aq. at 0 °C, and the
resulting slurry was extracted with EtOAc three times. The combined organic layers
were washed with brine and 2 M HCI aq., dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel chromatography
(EtOAc:hexane, 1:1) to give S-1 (18.1 g, 90%) as a colorless oil: [a]*p +33.3 (¢ 0.97,
CHCL); IR (film) 3466 and 1742 cm™; "H NMR (270 MHz, CDCls) § 0.97 (3H, d, J =
6.8 Hz), 1.21 (3H, d, J = 5.9 Hz ), 1.28 (1H, ddd, J = 3.0, 8.4, 14.3 Hz), 1.76 (1H, ddd,
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J=4.5,9.9, 14.3 Hz), 1.97 (1H, m), 2.57 (1H, d, J = 8.2 Hz), 3.14 (1H, d, J = 5.4 Hz),
3.58 (1H, m), 3.64 (1H, ddd, J = 2.5, 6.8, 8.2 Hz), 3.80 (3H, s), 3.80 (3H, s), 4.27 (1H,
dd, J=2.5,5.4Hz),4.32 (1H, d, J = 11.2 Hz), 4.56 (1H, d, J = 11.2 Hz), 6.87 (2H, d, J
=2.1, 6.4 Hz), and 7.25 (2H, dd, J = 2.1, 6.4 Hz); >*C NMR (100 MHz, CDCl5) & 15.6,
20.0, 33.6, 40.9, 52.6, 55.2, 69.9, 71.4, 72.3, 75.9, 113.7, 129.3, 130.4, 159.0, and
174.0; HRMS (ESI) calcd for C;7H,606Na (M+Na)+ 349.1627, found m/z 349.1611.

(2R,3S,4R,6S)-methyl
2,3-bis(tert-butyldimethylsilyloxy)-6-(4-methoxybenzyloxy)-4-methylheptanoate
(14)

TBSO O To a solution of S-1 (1.26 g, 3.86 mmol) in CH,Cl, (39 mL)
: ome  Vere added 2,6-lutidine (4.49 mL, 38.6 mmol) and TBSOTf
PMBO = OTBS (4.43 mL, 19.3 mmol) at room temperature; the mixture was

stirred at the same temperature for 12 h. The reaction was quenched by the addition of
saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with CHCIls. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel chromatography
(EtOAc:hexane, 1:12) to give 14 (1.88 g, 88%) as a colorless oil: [a]*p+13.5 (¢ 1.01,
CHCL); IR (film) 1753 and 838 cm™; "H NMR (270 MHz, CDCl;) § 0.02 (3H, s), 0.04
(3H, s), 0.037 (3H, s), 0.042 (3H, s), 0.79 (3H, d, J = 6.8 Hz), 0.89 (9H, s), 0.90 (9H, s),
1.18 (3H, d, J = 6.1 Hz), 1.26 (1H, ddd, J = 4.5, 9.2, 14.0 Hz), 1.73 (1H, ddd, J = 5.1,
8.7, 14.0 Hz), 2.00 (1H, m), 3.53 (1H, m), 3.66 (3H, s), 3.71 (1H, dd, J = 3.1, 4.6 Hz),
3.79 3H, s), 4.18 (1H, d, J = 4.6 Hz), 4.32 (1H, d, /= 11.2 Hz), 4.51 (1H, d, J = 11.2
Hz), 6.85 (2H, dd, J = 2.1, 6.6 Hz), and 7.24 (2H, dd, J = 2.1, 6.6 Hz); °C NMR (67.8
MHz, CDCl;) 6 -4.8, -4.7, -4.2, -4.1, 14.3, 18.3, 20.0, 25.9, 31.7, 42.4, 51.5, 55.3, 69.8,
72.1, 74.8, 77.7, 113.5, 129.0, 131.1, 158.8, and 172.9; HRMS (ESI) calcd for
C9Hs404NaSi; (M+Na) * 577.3357, found m/z 577.3351.

(2S,3S,4R,6S)-2,3-bis(tert-butyldimethylsilyloxy)-6-(4-methoxybenzyloxy)-4-methyl
heptan-1-ol (15)

TBSO To a solution of 14 (1.68 g, 3.03 mmol) in dry CH,Cl, (30
A OH mL) was added DIBAL (1.02M solution in hexane, 8.90 mL,
PMBO =  OTBS 9.08 mmol) at -78 °C; the mixture was stirred at the same

temperature for 1 h. The reaction was quenched by the addition of saturated Rochelle
salt aq. at 0 °C. After being stirred at room temperature for 30 min, the resulting slurry

was extracted with CHCl;. The combined organic layers were washed with brine, dried
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over anhydrous Na;SOj,, and concentrated in vacuo. The residue was purified by silica
gel chromatography (EtOAc:hexane, 1:10) to give 15 (1.45 g, 91%) as a colorless oil:
[a]*'b +4.68 (¢ 0.99, CHCLs); IR (film) 3468 and 836 cm™; "H NMR (400 MHz, CDCl;)
8 0.06 (6H, s), 0.08 (3H, s), 0.09 (3H, s), 0.82 (3H, d, J= 6.8 Hz), 0.88 (9H, s), 0.90 (9H,
s), 1.16 (1H, ddd, J=4.4,9.8, 13.7 Hz), 1.17 (3H, d, /= 5.9 Hz), 1.84 (1H, ddd, J = 4.9,
8.8, 13.7 Hz), 2.10 (1H, m), 2.23 (1H, dd, J = 5.4, 6.3 Hz), 3.49 (1H, dd, J = 3.9, 3.9
Hz), 3.53 (1H, m), 3.63 (1H, m), 3.75-3.82 (2H, m), 3.80 (3H, s), 4.34 (1H, d, /= 11.2
Hz), 4.52 (1H, d, J=11.2 Hz), 6.86 (2H, dd, J = 2.0, 6.8 Hz), and 7.25 (2H, dd, J = 2.0,
6.8 Hz); °C NMR (67.8 MHz, CDCl3) & -4.6, -4.5, -4.2, -4.0, 15.8, 18.1, 18.2, 20.2,
25.87, 25.95, 30.0, 43.3, 55.3, 63.7, 69.8, 71.9, 75.4, 78.5, 113.6, 129.0, 131.1, and
158.8; HRMS (ESI) calcd for C,3Hs405NaSi, (MJrNa)Jr 549.3408, found m/z 549.3398.

(3R,4S,5R,7S)-3,4-bis(tert-butyldimethylsilyloxy)-7-(4-methoxybenzyloxy)-5-methyl
octan-2-one (7)
TBSO O To a solution of 15 (1.73 g, 3.28 mmol) in CH,Cl, (16 mL) and
% DMSO (16mL) were added DIPEA (5.60 mL, 33.0 mmol) and
PMBO : éTBS SOs-pyr. complex (2.61 g, 16.4 mmol) at 0 °C; the mixture was
stirred at room temperature for 2.5 h. The reaction was quenched by the addition of
saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with Et,O three times.
The combined organic layers were washed with brine, dried over anhydrous Na;SOs,
and concentrated in vacuo to afford a crude aldehyde as a yellow oil, which was used
for the following reaction without further purification.

To a solution of the crude aldehyde in dry Et;O (33 mL) was added MeLi (1.04 M
solution in Et,0, 3.78 mL, 3.94 mmol) at -78 °C; the mixture was stirred at the same
temperature for 12 h. The reaction was quenched by the addition of saturated NH4Cl aq.
at 0 °C, and the resulting slurry was extracted with EtOAc. The combined organic layers
were washed with brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The
residue was purified by silica gel chromatography (EtOAc:hexane, 1:15) to give an
alcohol (1.37 g, 77%) as a colorless oil, which was used for the following reaction
without further purification.

To a solution of the corresponding alcohol (1.37 g, 2.53 mmol) in CH,Cl, (13 mL) and
DMSO (13mL) were added DIPEA (4.30 mL, 25.0 mmol) and SOs-pyr. (2.01 g, 12.7
mmol) at 0 °C; the mixture was stirred at room temperature for 1 h. The reaction was
quenched by the addition of saturated NH4ClI aq. at 0 °C, and the resulting slurry was
extracted with Et;O. The combined organic layers were washed with brine, dried over

anhydrous Na,;SO4, and concentrated in vacuo. The residue was purified by silica gel
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chromatography (EtOAc:hexane, 1:20) to give 7 (1.33 g, 98%) as a colorless oil: [a]*p
+1.56 (¢ 1.00, CHCL;); IR (film) 1718 and 837 cm™'; "H NMR (400 MHz, CDCl;) § 0.02
(3H, s), 0.04 (3H, s), 0.065 (3H, s), 0.073 (3H, s), 0.75 (3H, d, J= 6.8 Hz), 0.91 (9H, s),
0.92 9H, s), 1.17 (3H, d, J=5.9 Hz), 1.23 (1H, ddd, J = 4.4, 9.3, 13.7 Hz), 1.72 (1H,
ddd, J = 4.9, 8.8, 13.7 Hz), 2.00 (1H, m), 2.20 (3H, s), 3.50 (1H, m), 3.65 (1H, dd, J =
3.4,4.4 Hz), 3.80 (3H, s), 4.06 (1H, d, /= 4.4 Hz), 4.30 (1H, d, J = 11.2 Hz), 4.50 (1H,
d, J= 11.2 Hz), 6.86 (2H, d, J = 2.0, 6.8 Hz), and 7.24 (2H, d, J = 2.0, 6.8 Hz); °C
NMR (100 MHz, CDCl;) 6 -4.9, -4.7, -4.5, -4.0, 14.7, 18.15, 18.19, 19.9, 25.8, 26.0,
28.3, 31.4, 42.4, 55.2, 69.7, 71.9, 78.5, 81.2, 113.6, 129.1, 131.1, 158.9, and 210.1;
HRMS (ESI) caled for Co0Hs4OsNaSi, (M+Na)™ 561.3407, found m/z 561.3415.

(R)-2-hydroxy-4-(4-methoxyphenoxy)-2-methylbutyl pivalate (S-2)

HO, To a solution of 16 (11.8 g, 52.2 mmol) in CH,Cl, (174 mL)
PiVOV"(/\OMp and pyridine (348 mL) was added PivCl (19.1 mL, 157 mmol) at
0 °C; the mixture was stirred at room temperature for 4 h. The reaction was quenched
by the addition of 6 M HCI aq. at 0 °C, and the resulting slurry was extracted with
CHCI; three times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (acetone:hexane, 1:3) to give S-2 (15.4 g, 95%) as a colorless oil:
[a]*p +7.8 (¢ 1.00, CHCl3); IR (film) 3470, 1728, 1509, 1229, 1152, 1036, and 825
cm™; "H NMR (270 MHz, CDCls)  1.23 (9H, s), 1.29 (3H, s), 2.01 (2H, t, J = 6.1 Hz),
2.02 (2H, t, J = 6.1 Hz), 3.76 (3H, s), 4.04 (2H, s), 4.13 (2H, t, J = 6.1 Hz), and 6.83
(4H, s); °C NMR (67.8 MHz, CDCls) & 24.7, 27.2, 37.6, 38.9, 55.7, 65.0, 70.6, 71.5,
114.6, 115.3, 152.3, 153.9, and 178.2; HRMS (ESI) calcd for C;7H,c0sNa (M+Na)"
333.1678, found m/z 333.1671.

(R)-2-(tert-butyldimethylsilyloxy)-4-(4-methoxyphenoxy)-2-methylbutyl  pivalate
(S-3)

TBSO To a solution of S-2 (32.2 g, 104 mmol) in CH,Cl, (1.04 L)
PiVOV(/\OM p were added 2,6-lutidine (50.0 mL, 431 mmol) and TBSOTT (50.0
mL, 218 mmol) at room temperature; the mixture was stirred at the same temperature
for 2 h. The reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and
the resulting slurry was extracted with CHCI;. The combined organic layers were
washed with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The
residue was purified by silica gel chromatography (EtOAc:hexane, 1:15) to give S-3
(43.1 g, 98%) as a colorless oil: [a]?b+1.9 (¢ 1.00, CHCLs); IR (film) 1730, 1509, 1231,
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1150, 1041, and 835 cm™; 'H NMR (270 MHz, CDCls) § 0.12 (6H, s), 0.87 (9H, s), 1.22
(9H, s), 1.32 (3H, s), 1.91-2.11 (2H, m), 3.77 (3H, s), 3.93 (1H, d, J = 16.8 Hz), 3.99
(1H, d, J = 16.8 Hz), 4.05 (2H, t, J = 6.8 Hz), and 6.82 (4H, s); °C NMR (67.8 MHz,
CDCls) & -1.96, 18.2, 25.78, 25.83, 27.3, 38.9, 39.3, 55.8, 64.4, 70.7, 73.7, 114.5, 115.2,
152.8, 153.5, and 178.0; HRMS (ESI) calcd for C3H4,05Si (M+H)™ 425.2723, found
m/z 425.2725.

(R)-2-(tert-butyldimethylsilyloxy)-4-(4-methoxyphenoxy)-2-methylbutan-1-ol (17)

TBSO To a solution of S-3 (43.1 g, 101 mmol) in dry CH,Cl, (1.04 L)
HOV(/\OMP was added DIBAL (1.03 M solution in hexane, 246 mL, 254
mmol) at -78 °C; the mixture was stirred at the same temperature for 2 h. The reaction
was quenched by the addition of saturated Rochelle salt aq. at 0 °C. After being stirred
at room temperature for 10 h, the resulting slurry was extracted with CHCl; three times.
The combined organic layers were washed with brine, dried over anhydrous Na;SOs,
and concentrated in vacuo. The residue was purified by silica gel chromatography
(EtOAc:hexane, 1:8) to give 17 (33.8 g, 97%) as a colorless oil: [a]*'p -11.5 (¢ 1.07,
CHCly); IR (film) 3465, 1509, 1230, 1042, and 834 cm™'; 'H NMR (270 MHz, CDCl3) &
0.12 (6H, s), 0.88 (9H, s), 1.32 (3H, s), 1.95 (1H, td, J = 5.8, 14.3 Hz), 2.07 (1H, ddd, J
=5.8,7.3, 14.3 Hz), 2.30 (1H, dd, /= 5.8, 7.9 Hz), 3.41 (1H, dd, /= 7.9, 11.0 Hz), 3.47
(1H, dd, J = 5.8, 11.0 Hz), 3.77 (3H, s), 3.95-4.13 (2H, m), and 6.83 (4H, s); °C NMR
(67.8 MHz, CDCls) & -2.00, -1.93, 18.3, 25.6, 25.9, 39.0, 55.7, 64.8, 70.1, 75.4, 114.6,
115.3, 152.5, and 153.7; HRMS (ESI) caled for C;3sH3,04NaSi (M+Na)™ 363.1968,
found m/z 363.1977.

(R)-tert-butyl(1,1-dibromo-5-(4-methoxyphenoxy)-3-methylpent-1-en-3-yloxy)dime
thylsilane (S-4)

Br OTBS To a solution of 11 (11.1 g, 32.7 mmol) in CH,Cl, (164 mL)
Br/\>:\/\o,v|p and DMSO (164 mL) were added DIPEA (56.0 mL, 327 mmol)
and SO;-pyr. complex (26.0 g, 164 mmol) at 0 °C; the mixture was stirred at the same
temperature for 2 h. The reaction was quenched by the addition of saturated NH4Cl aq.
at 0 °C, and the resulting slurry was extracted with Et,O. The combined organic layers
were washed with brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The
residue was purified by silica gel chromatography (EtOAc:hexane, 1:8) to give the
corresponding aldehyde (10.8 g, 98%) as a colorless oil.

To a solution of the aldehyde (10.8 g, 32.0 mmol) in toluene (477 mL) were added
Ph;P (83.8 g, 320 mmol), CBr4(53.0 mL, 160 mmol), and Et;N (44.7 mL, 160 mmol) at
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room temperature; the mixture was stirred at the same temperature for 2.5 h. The
reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the resulting
slurry was extracted with EtOAc three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel chromatography (CHCl;:hexane, 1:5 to 1:2) to give S-4 (15.5 g,
98%) as a colorless oil: [a]"’p +25.9 (¢ 0.94, CHCLy); IR (film) 1508, 1231, 1042, 1002,
and 835 cm™; '"H NMR (270 MHz, CDCl;) & 0.13 (3H, s), 0.14 (3H, s), 0.89 (9H, s),
1.59 (3H, s), 2.08 (1H, ddd, /= 5.8, 7.9, 14.0 Hz), 2.39 (1H, ddd, /= 6.3, 7.9, 14.0 Hz),
3.78 (3H, s), 3.97-4.14 (2H, m), 6.77 (1H, s), and 6.84 (4H, s); °C NMR (67.8 MHz,
CDCl) 6 -2.31, -1.94, 18.3, 25.9, 27.8, 41.2, 55.7, 64.5, 76.5, 86.0, 114.5, 115.3, 145.8,
152.8, and 153.6; HRMS (ESI) calcd for C;9H300O3;NaSiBr; (M+Na)Jr 515.0229, found:
m/z 515.0205.

(R)-tert-butyl(5-(4-methoxyphenoxy)-3-methylpent-1-yn-3-yloxy)dimethylsilane
(18)
TBSO, To a solution of S-4 (15.5 g, 31.3 mmol) in dry THF (157 mL)
/(/\ omp Was added EtMgBr (0.96 M solution in THF, 130 mL, 125 mmol)
at 0 °C; the mixture was stirred at 0 °C for 2 h. The reaction was
quenched by the addition of saturated NH4Cl aq. at 0 °C. After being stirred at room
temperature for 30 min, the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO,, and
concentrated in vacuo. The residue was purified by silica gel chromatography
(acetone:hexane, 1:20) to give 18 (10.0 g, 96%) as a colorless oil: [a]'’p+6.86 (¢ 1.05,
CHCl3); IR (film) 3310, 1509, 1232, 1042, and 837 cm™'; 'H NMR (270 MHz, CDCl3) &
0.20 (6H, s), 0.88 (9H, s), 1.54 (3H, s), 2.10 (1H, td, /= 7.4, 13.2 Hz), 2.17 (1H, td, J =
7.4,13.2 Hz), 2.48 (1H, s), 3.77 (3H, s), 4.17 (2H, t, J = 7.4 Hz), and 6.84 (4H, s); °C
NMR (67.8 MHz, CDCl3) 6 -3.1, -2.8, 18.1, 25.8, 31.5, 43.9, 55.8, 65.1, 67.5, 72.5, 87.3,
114.5, 115.2, 152.9, and 153.5; HRMS (ESI) caled for CjoH3;O3NaSi (M+Na)
335.2042, found: m/z 335.2032.

(R)-9,9-diethyl-5-ethynyl-2,2,3,3,5-pentamethyl-4,8-dioxa-3,9-disilaundecane (9)
TBSQ To a solution of 18 (10.0 g, 30.1 mmol) in CH;CN (321 mL)
///4/\0'”55 and H,O (80 mL) was added CAN (41.2 g, 15.1 mmol) at 0 °C;

the mixture was stirred at the same temperature for 10 min. The reaction was quenched

by the addition of saturated NaHCOj aq. at 0 °C. After the mixture was concentrated in

vacuo, the resulting slurry was extracted with EtOAc. The combined organic layers

54



were washed with brine and saturated Na,S,03; and NaHCOs aq., dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (EtOAc:hexane, 1:8) to give an alcohol (6.46 g, 94%) as a colorless oil,
which was used for the following reaction.

To a solution of the alcohol (5.14 g, 22.5 mmol) in CH,Cl, (225 mL) was added
imidazole (9.19 g, 135 mmol) and TESCI (11.3 mL, 67.5 mmol) at 0 °C; the mixture
was stirred at room temperature for 2.5 h. The reaction was quenched by the addition of
saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with CHCI; three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (benzene:hexane, 1:15) to give 9 (7.32 g, 95%) as a colorless oil: [a]'*p
+50.9 (¢ 1.02, CHCL); IR (film) 3311 and 837 cm™; 'H NMR (400 MHz, CDCl;) &
0.156 (3H, s), 0.159 (3H, s), 6.61 (6H, q, J = 7.8 Hz), 0.86 (9H, s), 0.96 (9H, t, J = 7.8
Hz), 1.46 (3H, s), 1.90 (1H, td, J = 7.3, 13.2 Hz), 1.94 (1H, td, J = 7.3, 13.2 Hz), 2.42
(1H, s), 3.83 (1H, dd, J = 1.0, 7.3 Hz), and 3.85 (1H, dd, J = 1.0, 7.3 Hz); °C NMR
(67.8 MHz, CDCls) 6 -3.1, -2.8, 4.5, 6.5, 6.91, 6.93, 18.1, 25.7, 31.5, 47.6, 59.6, 67.4,
72.2, and 87.6; HRMS (ESI) calcd for C;sH390,Si, (M+H)+ 343.2489, found: m/z
343.2491.

(R)-4-Benzyl-3-((S,E)-6-(tert-butyldiphenylsilyloxy)-2-methylhex-4-enoyl)oxazolidi
n-2-one (21)
To a solution of LHMDS (1.00 M solution in THF,
>\\ J\/\/\/OTBDPS 1.30 mL, 1.30 mmol) was added 19 (0.160 g, 0.686
mmol) in dry THF (1.6 mL) at -40 °C; the resulting
mixture was stirred at the same temperature for 30
min. To the mixture was added a solution of 20 (315 mg, 0.722 mmol) in dry THF (20

mL) at -40 °C; the mixture was stirred at -20 °C for 1.5 h. The reaction was quenched

'Bn

by the addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted
with EtOAc three times. The combined organic layers were washed with brine, dried
over anhydrous Na;SOj,, and concentrated in vacuo. The residue was purified by silica
gel column chromatography (EtOAc:hexane, 1:4) to give 21 (0.298 g, 81%) as a
colorless oil: [0]*p -12.7 (¢ 1.02, CHCLs); IR (neat) 2954, 2929, 1780, and 1698 cm™;
'H NMR (270 MHz, CDCl3) § 1.03 (9H, s), 1.18 (3H, d, J = 6.8 Hz), 2.24 (1H, m), 2.52
(1H, m), 2.61 (1H, dd, J=10.1, 13.2 Hz), 3.27 (1H, dd, J = 3.4, 13.2 Hz), 3.85 (1H, tq,
J=6.8, 6.8 Hz), 4.10-4.21 (4H, m) , 4.67 (1H, m), 5.67 (1H, td, J = 4.3, 15.3 Hz), 5.70
(1H, td, J= 6.4, 15.3 Hz), 7.14-7.19 (2H, m), 7.27-7.41 (9H, m), and 7.64-7.68 (4H, m);
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BC NMR (100 MHz, CDCl3) 6 16.6, 19.3, 26.9, 36.6, 37.6, 38.2, 55.5, 64.4, 66.1, 127.2,
127.4, 127.8, 129.0, 129.5, 129.7, 131.8, 133.8, 133.9, 135.5, 135.6, 135.7, 153.2, and
176.7, HRMS (ESI) calcd for C33H39NO4NaSi (M+Na)+ 564.2546, found m/z 564.2547.

(S,E)-6-(tert-Butyldiphenylsilyloxy)-2-methylhex-4-en-1-ol (S-5)
HO/W\/OTBDPS To a solution of LiAlH4 (0.670 g, 18.0 mmol) in dry
= THF (40 mL) was added 10 (4.79 g, 8.84 mmol) in dry
THF (48 ml) at 0 °C; the mixture was stirred at the same temperature for 1 h. The
reaction was quenched by the addition of MeOH and saturated Rochelle salt aq. at 0 °C,
and the resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO4, and concentrated in
vacuo. The residue was purified by silica gel column chromatography (EtOAc:hexane,
1:3) to give S1 (2.65 g, 81%) as a colorless oil: [a]*p -0.18 (¢ 1.23, CHCl3); IR (film)
3347, 2930, and 2857 cm™; '"H NMR (270 MHz, CDCl;) ¢ 0.90 (3H, d, J = 6.8 Hz),
1.06 (9H, s), 1.71 (1H, m), 1.92 (1H, td, J = 6.4, 13.5 Hz), 2.15 (1H, td, J = 6.4, 13.5
Hz), 3.43 (1H, dd, J = 6.1, 10.7 Hz), 3.51 (2H, dd, J = 6.1, 10.7 Hz), 4.17 (2H, dd, J =
4.5, 1.1 Hz), 5.61 (1H, td, J = 4.5, 15.3 Hz), 5.65 (1H, tdd, J = 6.4, 1.1, 15.3 Hz),
7.34-7.43 (6H, m), and 7.66-7.70 (2H, m); °C NMR (100 MHz, CDCls) 6 16.6, 19.4,
27.0, 36.1, 36.3, 64.6, 68.1, 127.7, 129.0, 129.7, 130.6, 133.9, and 135.6; HRMS (ESI)
caled for Ca3H3,0,NaSi (M+Na)™ 391.2069, found m/z 391.2092.

(S,E)-6-(tert-Butyldiphenylsilyloxy)-2-methylhex-4-enyl 4-methylbenzenesulfonate
(S-6)
160" AN OTBDPS  To a solution of S-5 (2.65 g, 7.19 mmol) in pyridine
= (24 mL) was added p-toluenesulfonyl chloride (5.50 g,
28.8 mmol) at 0 °C; the mixture was stirred at room temperature for 3 h. The reaction
was quenched by the addition of 3 M HCI aq. at 0 °C, and the resulting slurry was
extracted with EtOAc three times. The combined organic layers were washed with brine,
dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc:hexane, 1:4) to give S-6 (3.76 g, quant.) as a
yellow oil: [a]*’p +5.7 (¢ 1.01, CHCL); IR (film) 2931, 2857, and 1362 cm™; "H NMR
(400 MHz, CDCl3) 0 0.89 (3H, d, J= 6.7 Hz), 1.06 (9H, s), 1.81-1.93 (2H, m), 2.08 (1H,
m), 2.41 (3H, s), 3.82 (1H, dd, /= 5.8, 9.4 Hz), 3.88 (1H, dd, /= 5.6, 9.4 Hz), 4.11 (2H,
d,J=3.4 Hz), 5.45-5.57 (2H, m), 7.31 (2H, d, /= 8.1 Hz), 7.36-7.45 (6H, m), 7.66-7.69
(4H, m), and 7.78 (2H, d, J = 8.1 Hz); °C NMR (100 MHz, CDCl;) § 16.2, 19.3, 21.7,
26.9, 33.0, 35.5, 64.3, 74.5, 127.2, 127.8, 128.0, 129.8, 129.9, 131.6, 133.2, 133.9,
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135.6, and 144.8; HRMS (ESI) calcd for C3;oH3904SSi (M+H)Jr 523.2338, found m/z
523.2331.

(S,E)-7-(tert-Butyldiphenylsilyloxy)-3-methylhept-5-enenitrile (22)
NC/W\/OTBDPS To a solution of S-6 (3.76 g, 7.19 mmol) in DMSO (36
z mL) was added NaCN (1.41 g, 28.8 mmol) at room
temperature; the mixture was stirred at 40 °C for 6 h. The reaction was quenched by the
addition of water at room temperature, and the resulting slurry was extracted with
EtOAc three times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (acetone:hexane, 1:8) to give 22 (2.47 g, 91 %) as a colorless
oil: [a]?p 9.1 (¢ 1.01, CHCL); IR (film) 2930, 2857, and 2245 cm™; "H NMR (400
MHz, CDCls) ¢ 1.08 (9H, s), 1.08 (3H, J = 6.8 Hz), 1.90 (1H, m), 2.10 (2H, t, J = 6.3
Hz), 2.17 (1H, dd, J = 6.8, 16.6 Hz), 2.28 (1H, dd, J = 5.9, 16.6 Hz), 4.20 (2H, d, J =
2.9 Hz), 5.55-5.67 (2H, m), 7.37-7.46 (6H, m), and 7.67-7.70 (4H, m); *C NMR (100
MHz, CDCls) ¢ 19.4, 19.4, 23.8, 27.0, 30.7, 38.6, 64.2, 118.9, 126.9, 127.8, 129.8,
132.3, 133.9, and 135.7; HRMS (ESI) caled for Co4sH3,NOSi (M+H)" 378.2253, found
m/z 378.2255.

(S,E)-7-(tert-Butyldiphenylsilyloxy)-3-methylhept-5-enal (10)

CHO To a solution of 22 (2.04 g, 5.41 mmol) in dry CH,Cl, (27
mL) was added DIABL (1.02 M solution in hexane, 12.8 mL,

Z OTBDPS 131 mmol) at -78 °C; the mixture was stirred at the same

temperature for 1 h. The reaction was quenched by the addition of saturated Rochelle

/s
‘.

salt aq. at 0 °C, and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel column chromatography
(acetone:hexane, 1:8) to give 10 (2.05 g, 98%) as a colorless oil: [a]*'p -6.6 (¢ 1.01,
CHCLs); IR (film) 2958, 2931, 2856, and 1726 cm™; "H NMR (400 MHz, CDCl;) 6 0.96
(3H, d, J = 6.3 Hz), 1.06 (9H, s), 2.00-2.05 (2H, m), 2.13 (1H, m), 2.19 (1H, ddd, J =
2.4,7.8,16.1 Hz), 2.42 (1H, ddd, J = 2.0, 4.9, 16.1 Hz), 4.18 (2H, d, J = 4.4 Hz), 5.57
(1H, td, J=4.4, 15.1 Hz), 5.63 (1H, m), 7.36-7.45 (6H, m), 7.67-7.70 (4H, m), and 9.75
(1H, t, J = 2.0 Hz); >C NMR (100 MHz, CDCl3) d 19.4, 20.0, 27.0, 28.4, 39.6, 50.4,
64.5, 127.8, 128.2, 129.8, 131.5, 134.0, 135.7, and 202.8; HRMS (ESI) calcd for
C4H3,0,NaSi (M+Na) ™ 403.2069, found m/z 403.2062.

57



(E)-methyl 2-methylhepta-2,6-dienoate (23)

To a suspension of PCC (15.7 g, 72.8 mmol) and Celite (25 g)
M(OM(E in CH,Cl, (200 ml) was added a solution of 4-penten-1-ol (4.17
o} g, 48.4 mmol) in CH,Cl, (50 ml) at 0 °C; the mixture was

stirred at room temperature for 4 h. The mixture was diluted by Et,O and filtered
through Celite; the filtrate was concentrated at 40 °C to afford an aldehyde as a yellow
oil, which was used for the following reaction without further purification.

A solution of the aldehyde in benzene (35 ml) was added PhsPC(CH;)CO,Me (16.9 g,
48.4 mmol) at room temperature for 1 day. After the mixture was concentrated in vacuo,
the residue was purified by silica gel chromatography (EtOAc:hexane, 1:20) to give 23
(0.73 g, 34%) as a colorless oil: IR (film) 2951, 2931, 2856, and 1715 cm™; '"H NMR
(400 MHz, CDCls) 6 1.83 (3H, d, /= 1.0 Hz), 2.19 (2H, tdd, /= 6.3, 6.8, 1.5 Hz ), 2.27
(2H, ttd, /= 6.8, 6.8, 1.0 Hz), 3.73 (3H, s), 5.00 (1H, dd, J= 1.5, 10.2 Hz), 5.05 (1H, dd,
J=15,17.1 Hz), 5.81 (1H, tdd, J = 6.3, 10.2, 17.1 Hz), and 6.75 (1H, td, J = 1.5, 6.8
Hz); >C NMR (100 MHz, CDCl;) & 12.5, 28.0, 32.5, 51.7, 115.3, 127.8, 137.4, 141.5,
and 168.4; HRMS (ESI) calcd for CgH,,0,Na (M+Na)" 163.0735, found m/z 163.0751.

(E)-2-methylhepta-2,6-dienoic acid (5)

To a solution of 23 (79.2 mg, 0.514 mmol) in THF (4.5 ml) was
MOH added 25% NaOH aq. (0.5 ml) at 0 °C; the mixture was stirred at
O 80 °C for 12 h. The reaction was quenched by the addition of

saturated NH4ClI aq. at 0 °C, and the resulting slurry was extracted with EtOAc. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel chromatography
(EtOAc:hexane, 1:5) to give 5 (67.0 mg, 93%) as a colorless oil: IR (film) 3127, 2929,
and 1690 cm™; "H NMR (400 MHz, CDCl;) & 1.84 (3H, d, J = 1.0 Hz), 2.21 (2H, tdd, J
=6.8, 6.3, 1.5 Hz), 2.31 (2H, tdd, /= 6.8, 7.3, 1.0 Hz), 5.01 (1H, dd, J = 1.5, 10.2 Hz),
5.06 (1H, dd, J= 1.5, 17.1 Hz), 5.81 (1H, tdd, J = 6.3, 10.2, 17.1 Hz), and 6.91 (1H, td,
J =173, 1.5 Hz); °C NMR (100 MHz, CDCl3) & 12.1, 28.3, 32.4, 115.4, 127.3, 137.2,
141.1, and 173.7, HRMS (EI) calcd for CgH;c0, (M-HzO)+ 122.0732, found m/z
122.0731.
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(7R,12S,E)-7-(tert-butyldimethylsilyloxy)-3,3-diethyl-7,12,19,19-tetramethyl-18,18-
diphenyl-4,17-dioxa-3,18-disilaicos-14-en-8-yn-10-one (8)

TBSO To a solution of 9 (0.469 g, 1.37 mmol) in dry THF (2.3
> mL) was added n-BuLi (1.63M solution in hexane, 0.786

G OTES
o mL, 1.28 mmol) at -78 °C; the mixture was stirred at 0 °C
mn,, for 40 min. To the mixture was added a solution of 10 (174
_ OTBDPS mg, 0.458 mmol) in dry THF (2.3 mL) at -78 °C; the

mixture was stirred at 0 °C for 1 h. The reaction was
quenched by the addition of saturated NH4ClI aq. at 0 °C, and the resulting slurry was
extracted with EtOAc three times. The combined organic layers were washed with brine,
dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was purified by
silica gel chromatography (EtOAc:hexane, 1:15) to give an alcohol (0.319 g, 96%) as a
colorless oil.

To a solution of the alcohol (0.319 g, 0.441 mmol) in dry CH,Cl, (4.4 mL) were added
MS4A (0.220 g), NMO (0.155 g, 1.32 mmol), and TPAP (15.5 mg, 0.0441 mmol) at
room temperature; the mixture was stirred at the same temperature for 1 h. After the
mixture was concentrated in vacuo, the residue was purified by silica gel
chromatography (EyOAc:hexane, 1:15) to give 8 (0.267 g, 84%) as a colorless oil:
[a]*b +1.55 (¢ 1.01, CHCL3); IR (film) 2210, 1678, and 837 cm™; 'H NMR (400 MHz,
CDCls) 6 0.17 (3H, s), 0.18 (3H, s), 0.59 (6H, q, J = 7.8 Hz), 0.87 (9H, s), 0.94 (3H, d,
J=6.8 Hz), 0.95 (9H, t, J= 7.8 Hz), 1.06 (9H, s), 1.51 (3H, s), 1.93-2.04 (3H, m), 2.05
(1H, ddd, J=6.3, 6.3, 13.7 Hz), 2.17 (1H, m), 2.32 (1H, dd, /= 5.4, 15.6 Hz), 2.55 (1H,
dd, /=54, 15.6 Hz), 3.81 (1H, t, J= 8.8 Hz), 3.82 (1H, t, /= 8.8 Hz), 4.17 (2H, d, J =
4.4 Hz), 5.56 (1H, td, J = 3.9, 15.1 Hz), 5.63 (1H, td, J = 6.3, 15.1 Hz), 7.35-7.45 (6H,
m), and 7.66-7.69 (4H, m); °C NMR (67.8 MHz, CDCl;) § -3.1, -2.8, 4.5, 6.9, 18.1,
19.3, 19.5, 25.6, 26.9, 29.8, 30.8, 39.4, 47.1, 52.0, 59.2, 64.3, 67.7, 83.3, 94.6, 127.5,
127.9, 129.5, 131.2, 133.7, 135.4, and 186.9; HRMS (ESI) calcd for Cy9Hs4OsNa
(M+Na)" 743.4323, found m/z 743.4289.
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(7R,8E,12S,14E)-7-(tert-butyldimethylsilyloxy)-3,3-diethyl-7,8,12,19,19-pentamethy
I-18,18-diphenyl-4,17-dioxa-3,18-disilaicosa-8,14-dien-10-one (24-(E))

To a suspension of Cul (0.620 g, 3.30 mmol) in dry Et,O (15
mL) was added MeLi (1.09 M solution in hexane, 5.80 mL,
6.40 mmol) at -78 °C; the mixture was stirred at -30 °C for 1
h. To the mixture was added a solution of 8 (0.550 g, 0.760
mmol) in dry THF (3.0 mL) and dry Et,O (3.0 mL) at -78 °C;

the mixture was stirred at -30 °C for 1h. The reaction was

TBSO,

OTES

//I'

quenched by the addition of saturated NH4CI aq. at 0 °C, and the resulting slurry was
extracted with EtOAc. The combined organic layers were washed with brine, dried over
anhydrous Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (Et,O:hexane, 1:15) to give 24-(E) (0.450 g, 81%) as a colorless oil:
[a]®D -9.24 (¢ 1.02, CHCLs); IR (film) 1686, and 834 cm™; "H NMR (400 MHz, CDCl;)
0 0.09 (3H, s), 0.15 (3H, s), 0.55 (6H, q, J = 7.8 Hz), 0.90 (3H, d, /= 6.8 Hz), 0.93 (9H,
t, J = 7.8 Hz), 0.94 (9H, s), 1.06 (9H, s), 1.40 (3H, s), 1.83 (1H, ddd, J = 5.4, 9.8, 13.7
Hz), 1.91-2.06 (4H, m), 2.08 (3H, d, J = 1.0 Hz), 2.19 (1H, dd, J = 8.3, 14.6 Hz), 2.46
(1H, dd, J=4.9, 14.6 Hz), 3.43 (1H, td, /= 9.8, 5.4 Hz), 3.66 (1H, td, /= 9.8, 5.4 Hz),
4.16 2H, d, J = 4.4 Hz), 5.56 (1H, td, J = 4.4, 15.6 Hz), 5.64 (1H, td, J = 6.3, 15.6 Hz),
6.48 (1H, d, J = 1.0 Hz), 7.35-7.44 (6H, m), and 7.69 (4H, m); °C NMR (100 MHz,
CDCl3) 0 -1.9, -1.8, 4.4, 6.8, 15.9, 18.7, 19.3, 19.6, 26.1, 26.9, 27.9, 30.2, 39.7, 43.9,
51.9, 58.9, 64.5, 77.9, 121.2, 127.51, 127.55, 128.7, 129.5, 130.7, 133.7, 135.4, 160.7,
and 201.8; HRMS (ESI) calcd for Cs3H7,03NaSi; (M+Na)+ 759.4636, found m/z
759.4620.

(6E,9S,12E,14R)-14-(tert-butyldimethylsilyloxy)-18,18-diethyl-2,2,9,13,14-pentamet
hyl-11-methylene-3,3-diphenyl-4,17-dioxa-3,18-disilaicosa-6,12-diene (25)

To a suspension of PhsPCH;3Br (9.63 g, 27.0 mmol) in dry
THF (45 mL) was added n-BuLi (2.69 M solution in hexane,
9.39 mL, 25.3 mmol) at 0 °C; the mixture was stirred at 0 °C
for 30 min. To the mixture was added a solution of 24-(E)
(6.21 g, 8.42 mmol) in dry THF (45 mL) at 0 °C; the mixture

was stirred at room temperature for 12 h. The reaction was

//I'

quenched by the addition of saturated NH4ClI aq. at 0 °C, and the resulting slurry was
extracted with EtOAc three times. The combined organic layers were washed with brine,
dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was purified by
silica gel chromatography (Et,O:hexane, 1:30) to give 25 (5.61 g, 91%) as a colorless
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oil: [0]*p -22.3 (¢ 1.03, CHCL;); IR (film) 1255 and 834 cm™; 'H NMR (400 MHz,
CDCls) 6 0.05 (3H, s), 0.11 (3H, s), 0.56 (6H, q, J = 7.8 Hz), 0.81 (3H, d, J = 6.8 Hz),
0.89 (9H, s), 0.93 (9H, t, J = 7.8 Hz), 1.05 (9H, s), 1.37 (3H, s), 1.57 (1H, m), 1.76 (3H,
d, J=1.5Hz), 1.75-1.88 (3H, m), 1.93 (1H, ddd, J = 5.4, 10.2, 13.2 Hz), 2.04 (1H, ddd,
J=6.8,6.8,13.7 Hz), 2.13 (1H, dd, J= 5.9, 13.2 Hz), 3.45 (1H, ddd, J = 10.2, 10.2, 5.4
Hz), 3.64 (1H, td, J= 10.2, 5.4 Hz), 4.16 (2H, d, J = 4.4 Hz), 4.78 (1H, s), 4.98 (1H, d, J
= 1.5 Hz), 5.54 (1H, td, J = 4.9, 15.1 Hz), 5.62 (1H, td, J = 6.8, 15.1 Hz), 5.90 (1H, s),
7.35-7.44 (6H, m), and 7.69 (4H, m); *C NMR (100 MHz, CDCl;) 6 -2.1, -1.7, 4.4, 6.9,
14.8, 18.6, 19.3, 26.1, 26.9, 28.1, 31.8, 39.5, 44.2, 45.6, 59.5, 64.6, 77.4, 114.1, 124.5,
127.5, 129.5, 1302, 133.8, 135.5, 141.9, and 145.1; HRMS (ESI) caled for
C44H7403NaSi; (M+Na)" 757.4844, found m/z 757.4835.

(3R,4E,8S,10E)-3-(tert-butyldimethylsilyloxy)-12-(tert-butyldiphenylsilyloxy)-3,4,8-
trimethyl-6-methylenedodeca-4,10-dien-1-ol (S-7)

To a solution of 25 (5.61 g, 7.63 mmol) in CH,Cl, (38 mL) and
MeOH (38 mL) was added PPTS (0.192 g, 0.763 mmol) at 0 °C;

the mixture was stirred at the same temperature for 2 h. The

TBSO,

. reaction was quenched by the addition of saturated NaHCOs aq.
’ at 0 °C, and the resulting slurry was extracted with CHCls. The
combined organic layers were washed with brine, dried over
anhydrous Na,;SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (EtOAc:hexane, 1:5) to give S-5 (4.41 g, 93%) as a yellow oil: [a]*p
-11.6 (¢ 1.07, CHCL); IR (film) 3366, 2955, 2929, 2857, 1687, and 1617 cm™'; '"H NMR
(400 MHz, CDCls) 6 0.08 (3H, s), 0.14 (3H, s), 0.82 (3H, d, J = 6.8 Hz), 0.90 (9H, s),
1.05 (9H, s), 1.44 (3H, s), 1.59 (1H, m), 1.73 (1H, ddd, J = 6.8, 6.8, 14.1 Hz), 1.78 (3H,
d, J=1.0 Hz), 1.85 (1H, m), 1.86 (1H, dd, J = 8.8, 13.7 Hz), 1.95 (1H, td, J = 5.9, 14.1
Hz), 2.05 (1H, td, J = 6.3, 14.1 Hz), 2.14 (1H, dd, J = 5.9, 13.7 Hz), 2.48 (1H, br), 3.65
(2H, t,J=5.4 Hz), 4.14 (2H, dd, J = 1.0, 4.9 Hz), 4.81 (1H, s), 5.01 (1H, t, J = 1.0 Hz),
5.54 (1H, d, J = 4.9, 15.1 Hz), 5.63 (1H, d, J = 6.8, 15.1 Hz), 5.99 (1H, s), 7.35-7.44
(6H, m), and 7.69 (4H, m); °C NMR (100 MHz, CDCl3) § -2.2, -1.7, 14.9, 18.4, 19.2,
19.2,26.1, 26.8,27.7, 31.7, 39.4, 43.1, 45.5, 59.8, 64.6, 79.5, 114.5, 125.3, 127.6, 129.4,
129.5, 130.2, 133.8, 135.4, 141.7, and 144.9; HRMS (ESI) caled for C3;3HeO3NaSi,
(M+Na)" 643.3979, found m/z 643.3998.
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(3R,4E,8S,10E)-3-(tert-butyldimethylsilyloxy)-12-(tert-butyldiphenylsilyloxy)-3,4,8-
trimethyl-6-methylenedodeca-4,10-dienal (6)

0 To a solution of S-7 (0.933 g, 1.50 mmol) in CH,Cl, (15 mL)
was added Dess-Martin periodinane (15 wt.% solution in
CH,Cl,, 4.68 mL, 2.25 mmol) at 0 °C; the mixture was stirred at
room temperature for 1.5 h. The reaction was quenched by the
addition of saturated NaHCO; aq. at 0 °C, and the resulting
slurry was extracted with CHCI3 three times. The combined

TBSO,

/Il'

organic layers were washed with brine, dried over anhydrous Na,SO4, and concentrated
in vacuo. The residue was purified by silica gel chromatography (EtOAc:hexane, 1:15)
to give 6 (0.895 g, 96%) as a colorless oil: [a]*p -6.6 (¢ 1.01, CHCL); IR (film) 2955,
2929, 2857, and 1724 cm™; '"H NMR (400 MHz, CDCl;) & 0.08 (3H, s), 0.13 (3H, s),
0.81 (3H, d, J= 6.8 Hz), 0.88 (9H, s), 1.05 (9H, s), 1.46 (3H, s), 1.55 (1H, m), 1.82 (3H,
d,J=1.2Hz), 1.85 (1H, dd, J=4.4, 13.2 Hz), 1.86 (1H, m), 2.04 (1H, ddd, J = 6.8, 6.8,
13.7 Hz), 2.12 (1H, dd, J = 6.3, 13.4 Hz), 2.43 (1H, dd, /= 2.9, 15.1 Hz), 2.65 (1H, dd,
2.9,15.1 Hz), 4.16 (2H, dd, J= 1.2, 4.9 Hz), 4.81 (1H, s), 5.01 (1H, dd, /= 1.2, 1.2 Hz),
5.53 (1H, td, J = 4.9, 15.1 Hz), 5.62 (1H, td, J = 6.8, 15.1 Hz), 6.02 (1H, s), 7.35-7.44
(6H, m), 7.66-7.70 (4H, m), and 9.67 (1H, t, J = 2.9 Hz); *C NMR (100 MHz, CDCl;)
0-2.2,-1.7,14.8, 18.5, 19.26, 19.29, 26.0, 26.9, 28.0, 31.8, 39.4, 45.3, 54.0, 64.6, 77.1,
114.8, 125.9, 127.51, 127.54, 129.2, 129.5, 130.3, 133.8, 135.4, 140.9, 144.6, and
202.9; HRMS (ESI) calcd for C33Hs5903Si, (M+H)+ 619.4003, found m/z 619.4006.

(5S,6R,9S,11R,12E,16S,18E)-6,11-bis(tert-butyldimethylsilyloxy)-9-hydroxy-5-((2R,

4S)-4-(4-methoxybenzyloxy)pentan-2-yl)-2,2,3,3,11,12,16,23,23-nonamethyl-14-met
hylene-22,22-diphenyl-4,21-dioxa-3,22-disilatetracosa-12,18-dien-7-one (26-(S))

OH O To a solution of LHMDS (1.00 M solution in THF,
- \OTBS 2.00 mL, 2.00 mmol) in dry THF (18 mL) was
added a solution of 7 (1.00 g, 1.86 mmol) in dry
THF (4.0 mL) at -78 °C; the mixture was stirred at

the same temperature for 30 min, at 0 °C for 30 min,

TBSO,

and at room temperature for 1 h. To the mixture
was added a pre-cooled solution of 6 (501 mg, 0.82 mmol) in dry THF (4.0 mL) at
-20 °C; the mixture was stirred at the same temperature for 10 min. The reaction was
quenched by the addition of saturated NH4ClI aq. at 0 °C, and the resulting slurry was
extracted with EtOAc three times. The combined organic layers were washed with brine,

dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was purified by
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silica gel column chromatography (MTBE:hexane, 1:40) and gel permeation
chromatography (JAIGEL-1H, CHCls, flow rate 3.5 mL/min, UV detection at 254 nm)
to give 26-(S) (504 mg, 53%) as a colorless oil: [0]**p -13.3 (¢ 1.00, CHCL); IR (film)
3505, 2955, 2929, 1719, and 835 cm™'; "H NMR (400 MHz, CDCl;) & -0.02 (3H, s),
0.04 (6H, s), 0.08 (3H, s), 0.09 (3H, s), 0.11 (3H, s), 0.71 (3H, d, J = 6.7 Hz), 0.81 (3H,
d, J= 6.5 Hz), 0.88 (9H, s), 0.89 (9H, s), 0.93 (9H, s), 1.05 (9H, s), 1.15 (3H, d, J = 6.1
Hz), 1.18 (1H, ddd, /= 4.5, 9.0, 13.7 Hz), 1.48 (1H, m), 1.50 (3H, s), 1.59 (1H, m), 1.70
(1H, ddd, J = 5.2, 8.1, 13.7 Hz), 1.79 (3H, d, J = 0.9 Hz), 1.84 (1H, dd, J = 4.7, 13.7
Hz), 1.79-1.90 (2H, m), 1.94-2.09 (2H, m), 2.13 (1H, dd, J = 6.1 Hz, 13.7 Hz), 2.60 (1H,
dd, J=5.6 Hz, 17.5 Hz), 2.85 (1H, dd, J = 6.5 Hz, 17.5 Hz), 3.48 (1H, m), 3.53 (1H, d,
J=1.6 Hz), 3.64 (1H, dd, J = 3.8 Hz, 4.5 Hz), 3.79 (3H, s), 4.14 (1H, d, J = 4.5 Hz),
4.16 (2H, dd, J=0.9 Hz, 4.7 Hz), 4.31 (1H, m), 4.31 (1H, d, J=11.7 Hz), 4.48 (1H, d, J
=11.7 Hz), 4.80 (1H, s), 4.99 (1H, dd, J = 0.9 Hz), 5.54 (1H, td, J = 4.7 Hz, 15.3 Hz),
5.64 (1H, td, /= 7.0, 15.3 Hz), 5.89 (1H, s), 6.85 (2H, dd, J = 2.0, 6.7 Hz), 7.24 (2H, dd,
J =18, 6.7 Hz), 7.34 (6H, m), and 7.69 (4H, m); *C NMR (100 MHz, C¢Dy) & -4.6,
-4.2,-4.1,-3.7,-2.3,-1.5,14.2, 15.3, 15.6, 18.5, 18.6, 18.8, 19.6, 20.2, 26.2, 26.3, 26.4,
27.1, 27.2, 32.1, 32.3, 39.9, 42.4, 45.8, 48.6, 54.8, 65.0, 65.3, 69.9, 71.6, 79.3, 79.6,
82.1, 114.0, 115.1, 125.7, 129.5, 130.0, 131.1, 131.8, 134.3, 136.0, 143.4, 145.3, 159.6,
and 209.7; HRMS (ESI) calcd for Cg¢H;1205NaSiy (MJrNa)+ 1179.7332, found m/z
1179.7335.

(5S,6R,9R,11R,12E,16S,18E)-6,11-bis(tert-butyldimethylsilyloxy)-9-hydroxy-5-((2R,
4S)-4-(4-methoxybenzyloxy)pentan-2-yl)-2,2,3,3,11,12,16,23,23-nonamethyl-14-met
hylene-22,22-diphenyl-4,21-dioxa-3,22-disilatetracosa-12,18-dien-7-one (26-(R))

TBSOQ, p OH O [a]"*p -18.8 (¢ 1.00, CHCL); IR (film) 3502, 2956,
: 2930, 1719, and 836 cm™; '"H NMR (400 MHz,
CDCls) 6 -0.02 (3H, s), 0.03 (3H, s), 0.08 (3H, s),
0.09 (3H, s), 0.13 (3H, s), 0.16 (3H, s), 0.70 (3H, d,
J=6.8 Hz), 0.82 (3H, d, J = 6.8 Hz), 0.89 (9H, s),
0.90 (9H, s), 0.95 (9H, s), 1.06 (9H, s), 1.16 (3H, d,
J=59Hz), 1.18 (1H, ddd, /= 4.9, 8.3, 13.7 Hz), 1.54-1.68 (2H, m), 1.59 (3H, s), 1.70
(1H, ddd, /= 5.9, 7.8, 13.7 Hz), 1.78 (3H, d, J = 1.0 Hz), 1.81-1.92 (3H, m), 1.95-2.09
(2H, m), 2.14 (1H, dd, J = 6.3 Hz, 13.7 Hz), 2.58 (1H, dd, J = 5.4 Hz, 16.6 Hz), 2.82
(1H, dd, J= 7.3 Hz, 16.6 Hz), 3.49 (1H, m), 3.66 (1H, dd, J= 2.9 Hz, 4.9 Hz), 3.76 (1H,
s), 3.80 (3H, s), 4.08 (1H, m), 4.16 (2H, d, J = 4.9 Hz), 4.22 (1H, d, J = 4.9 Hz), 4.33
(1H, d, J=11.2 Hz), 4.48 (1H, d, J = 11.2 Hz), 4.83 (1H, s), 5.00 (1H, d, J = 2.0 Hz),

/’1,
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5.54 (1H, td, J = 4.9 Hz, 15.1 Hz), 5.63 (1H, td, J= 6.8, 15.1 Hz), 6.02 (1H, s), 6.86 (2H,
dd, J=2.0, 6.8 Hz), 7.25 (2H, dd, J = 2.0, 6.8 Hz), 7.40 (6H, m), and 7.69 (4H, m); °C
NMR (100 MHz, C¢D¢) & -4.9, -4.3, -4.1, -3.7, -1.7, -1.2, 15.3, 15.6, 18.56, 18.60, 19.6,
19.7, 20.2, 26.3, 26.42, 26.44, 27.1, 28.4, 32.0, 32.3, 40.0, 42.4, 45.8, 48.1, 48.7, 54.8,
65.0, 67.1, 69.9, 72.0, 79.5, 81.2, 82.6, 114.0, 115.0, 126.2, 129.4, 129.8, 130.0, 131.0,
131.9, 134.3, 136.0, 141.2, 145.5, 159.6, and 209.6; HRMS (ESI) calcd for
Ce7H11205NaSi, (M+Na)™ 1179.7332, found m/z 1179.7328.

(5S,6R,9S,11R,12E,16S,18E)-6,9,11-tris(tert-butyldimethylsilyloxy)-5-((2R,4S)-4-(4-
methoxybenzyloxy)pentan-2-yl)-2,2,3,3,11,12,16,23,23-nonamethyl-14-methylene-2
2,22-diphenyl-4,21-dioxa-3,22-disilatetracosa-12,18-dien-7-one (S-8)

OTBS To a solution of 26-(S) (1.20 g, 1.04 mmol) in
: 9 CH,Cl, (10 mL) were added 2,6-lutidine (0.720 mL,
6.20 mmol) and TBSOTT (0.710 mL, 3.10 mmol) at

room temperature; the mixture was stirred at the

TBSO,

//l,

’ same temperature for 1 h. The reaction was
oPMB quenched by the addition of saturated NH4Cl aq. at
0 °C, and the resulting slurry was extracted with CHCl;. The combined organic layers
were washed with brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The
residue was purified by silica gel chromatography (EtOAc:hexane, 1:20) to give S-8
(1.29 g, 98%) as a colorless oil: [a]?b -39.2 (¢ 1.01, CHCL); IR (film) 3423, 2955,
2929, and 1718 cm™; '"H NMR (400 MHz, C¢Ds) & 0.14 (3H, s), 0.15 (6H, s), 0.20 (3H,
s), 0.22 (9H, s), 0.26 (3H, s), 0.98 (3H, d, J = 6.8 Hz), 0.98 (3H, d, J = 6.8 Hz), 1.03
(9H, s), 1.04 (9H, s), 1.05 (9H, s), 1.06 (9H, s), 1.16 (3H, d, J = 5.9 Hz), 1.21 (9H, s),
1.34 (1H, ddd, J = 3.9, 9.8, 13.7 Hz), 1.58 (3H, s), 1.84 (1H, m), 1.88-2.01 (4H, m),
2.12 (3H, s), 2.07-2.22 (2H, m), 2.30 (1H, dd, J= 5.4, 13.2 Hz), 2.33 (1H, m), 3.00 (1H,
dd, J=6.8 Hz, 17.6 Hz), 3.12 (1H, dd, /= 5.4 Hz, 17.6 Hz), 3.37 (3H, s), 3.54 (1H, m),
3.85(1H, dd, J=4.4, 44 Hz), 4.12 (1H, t, J= 4.4 Hz), 4.15 (2H, dd, J = 1.0, 4.9 Hz),
427 (1H, d, J = 11.7 Hz), 430 (1H, d, J = 4.4 Hz), 4.51 (1H, m), 4.51 (1H, d, J=11.7
Hz), 5.14 (1H, s), 5.16 (1H, s), 5.65 (1H, td, J = 4.9, 15.1 Hz), 5.83 (1H, td, J = 6.8,
15.1 Hz), 6.02 (1H, s), 6.89 (2H, dd, J = 2.0, 6.8 Hz), 7.25 (6H, m), 7.30 (2H, dd, J =
2.0, 6.8 Hz), and 7.69 (4H, m); >C NMR (100 MHz, C¢Ds) & -4.5, -4.3, -4.04, -3.97,
-3.6, -3.5, -2.2, -1.3, 15.1, 15.7, 18.3, 18.58, 18.6, 18.8, 19.4, 19.6, 20.3, 26.3, 26.37,
26.41, 26.5, 27.1, 32.0, 32.1, 40.1, 42.9, 46.0, 49.8, 50.7, 54.8, 64.9, 66.4, 70.0, 71.8,
78.3, 79.4, 82.3, 114.0, 1115.6, 126.4, 128.6, 129.4, 129.5, 130.0, 131.0, 131.9, 134.4,
136.0, 143.0, 145.2, 159.6, and 208.0; HRMS (ESI) calcd for C73H;,60sNaSis (M+Na)"
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1293.8197, found m/z 1293.8162.

(5S,6R,9S,11R)-6,9-bis(tert-butyldimethylsilyloxy)-11-((S,2E,8E)-10-hydroxy-6-met
hyl-4-methylenedeca-2,8-dien-2-yl)-5-((2R,4S)-4-(4-methoxybenzyloxy)pentan-2-yl)
-2,2,3,3,11,13,13,14,14-nonamethyl-4,12-dioxa-3,13-disilapentadecan-7-one (27)

To a solution of S-8 (1.30 g, 1.02 mmol) in
DMF (14 mL) were added a solution of TBAF
(1.0M solution in THF, 0.510 mL, 0.510 mmol),
AcOH (29.0 pL, 0.510 mmol) and H,O (46.0 pL,
2.50 mmol) in THF (4.6 mL) at 0 °C; the mixture

OopMB Was stirred at the same temperature for 4 h. The

QTBS
™SQ p : ©

/s,
.

reaction was quenched by the addition of water at
0 °C, and the resulting slurry was extracted with Et;O. The combined organic layers
were washed with brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The
residue was purified by silica gel chromatography (EtOAc:hexane, 1:10) and gel
permeation chromatography (JAIGEL-1H, CHClIs, flow rate 3.5 mL/min, UV detection
at 254 nm) to give 27 (0.840 g, 79%) as a yellow oil, along with the recovered S-8
(0.150 g, 12%): [a]*p -36.0 (¢ 0.56, CHCl;); IR (film) 3505, 2929, 2857, and 1718
cm’; "TH NMR (400 MHz, C¢Ds) & 0.15 (9H, s), 0.19 (3H, s), 0.215 (3H, s), 0.223 (6H,
s), 0.26 (3H, s), 0.97 (3H, d, J = 6.3 Hz), 0.98 (3H, d, J = 6.8 Hz), 1.03 (9H, s), 1.04
(9H, s), 1.05 (9H, s), 1.06 (9H, s), 1.18 (3H, d, J = 5.9 Hz), 1.34 (1H, ddd, /= 3.4, 9.8,
13.7 Hz), 1.57 (3H, s), 1.81 (1H, m), 1.85-1.99 (4H, m), 2.09 (3H, s), 2.10 (1H, dd, J =
4.9,13.7 Hz), 2.18 (1H, m), 2.28 (1H, dd, J = 5.9, 13.7 Hz), 2.34 (1H, m), 3.03 (1H, dd,
J=173,17.6 Hz), 3.12 (1H, dd, J = 5.4, 17.6 Hz), 3.36 (3H, s) 3.54 (1H, m), 3.84 (1H,
dd, J = 4.4, 4.4 Hz), 3.94-3.98 (2H, m), 4.27 (1H, d, J = 11.7 Hz), 4.30 (1H, d, J = 4.9
Hz), 4.48 (1H, m), 4.52 (1H, d, J=11.7 Hz), 5.12 (1H, s), 5.13 (1H, s), 5.63 (1H, td, J =
5.4,15.1 Hz), 5.72 (1H, td, /= 6.8, 15.1 Hz), 6.01 (1H, s), 6.90 (2H, d, /= 8.3 Hz), and
7.31 (2H, d, J = 8.3 Hz); C NMR (100 MHz, CDCl3) & -4.9, -4.6, -4.44, -4.39, -4.0,
-3.7, -2.6, -1.7, 14.5, 15.2, 17.9, 18.3, 18.4, 19.2, 19.9, 25.9, 26.0, 26.1, 28.1, 30.9,
31.5, 39.6, 42.5, 45.5, 49.9, 50.0, 55.3, 63.8, 65.7, 69.6, 71.9, 77.8, 78.6, 81.5, 113.6,
115.0, 125.6, 128.3, 129.1, 130.5, 131.2, 131.7, 142.5, 144.8, 158.9, and 208.2; HRMS
(ESI) calcd for Cs7H;0sOsNaSis (M+Na)® 1055.7019, found m/z 1055.6996.
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(5S,6R,9S,11R)-6,9-bis(tert-butyldimethylsilyloxy)-11-((R,E)-7-((2S,3S)-3-(hydroxy
methyl)oxiran-2-yl)-6-methyl-4-methylenehept-2-en-2-yl)-5-((2R,4S)-4-(4-methoxy
benzyloxy)pentan-2-yl)-2,2,3,3,11,13,13,14,14-nonamethyl-4,12-dioxa-3,13-disilape
ntadecan-7-one (S-9)
OTES To a suspension of Ti(Oi-Pr)4 (19.5 mg, 0.0690
TBSO, 0 mmol) and MS4A in dry CH,Cl, (2.0 mL) was
’ : added a solution of (+)-DIPT (16.0 mg, 0.0690
mmol) in dry CH,Cl, (0.2 mL) at - 40 °C; the
mixture was stirred at -30 °C for 30 min. To the
mixture were added TBHP (5.50 M solution in
0 decane, 125 pL, 0.690 mmol) and a solution of 27
(71.0 mg, 0.0690 mmol) in dry CH,Cl, (3.0 mL) at -30 °C for 30 min. The reaction was
quenched by the addition of saturated (+)-tartaric acid aq. at 0 °C, and the resulting

7,
/llu

slurry was extracted with Et,O. The combined organic layers were washed with brine,
dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was purified by
silica gel chromatography (EtOAc:hexane, 1:6) to give S-9 (61.0 mg, 84%) as a
colorless oil, along with the recovered 27 (6.4 mg, 9.0%): [0]**p -25.1 (¢ 1.00, CHCl;);
IR (film) 3505, 2928, and 1724 cm™; 'H NMR (400 MHz, C¢Ds) & 0.15 (6H, s), 0.16
(3H, s), 0.20 (3H, s), 0.23 (9H, s), 0.26 (3H, s), 0.97 (3H, d, J = 6.3 Hz), 0.98 (3H, d, J
= 6.8 Hz), 1.04 (9H, s), 1.047 (9H, s), 1.053 (9H, s), 1.06 (9H, s), 1.17 (3H, d, J = 5.9
Hz), 1.20 (1H, m), 1.33 (1H, m), 1.57 (3H, s), 1.66 (1H, ddd, J = 4.4, 6.3, 13.7 Hz),
1.88-2.02 (4H, m), 2.10 (3H, s), 2.10 (1H, dd, J = 4.9, 12.7 Hz), 2.26 (1H, dd, /= 5.4
Hz, 12.7 Hz), 2.34 (1H, m), 2.65 (1H, ddd, J = 2.0, 2.9, 4.4 Hz), 2.93 (1H, td, /= 5.9,
2.0 Hz), 3.03 (1H, dd, J = 6.8, 17.6 Hz), 3.13 (1H, dd, J = 5.4, 17.6 Hz), 3.37 (3H, s),
3.39 (1H, m), 3.50-3.59 (2H, m), 3.84 (1H, dd, J = 4.4, 4.4 Hz), 427 (1H, d, J = 11.7
Hz), 4.30 (1H, d, J=4.9 Hz), 4.49 (1H, m), 4.52 (1H, d, J= 11.7 Hz), 5.10 (1H, s), 5.13
(1H, s), 6.01 (1H, s), 6.90 (2H, d, J = 8.8 Hz), and 7.31 (2H, d, J = 8.8 Hz); °C NMR
(100 MHz, C¢Dg) 0 -4.5, -4.2,-4.0,-3.9,-3.6,-3.4,-2.2,-1.2, 14.4,15.2, 15.7, 18.3, 18.6,
18.8, 19.8, 20.3, 23.2, 26.3, 26.37, 26.43, 26.4, 26.5, 28.6, 29.9, 30.3, 32.0, 32.4, 39.2,
43.0, 46.5, 49.9, 50.6, 50.8, 54.5, 54.8, 59.0, 62.0, 66.5, 70.0, 71.8, 78.5, 79.4, 82.3,
114.1, 115.8, 126.2, 129.5, 131.8, 143.1, 144.9, 159.6, and 208.3; HRMS (ESI) calcd for
Cs7H,0309NaSiy (M+Na)™ 1071.6968, found m/z 1071.6954.
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(5S,6R,9S,11R)-6,9-bis(tert-butyldimethylsilyloxy)-5-((2R,4S)-4-(4-methoxybenzylo
Xy)pentan-2-yl)-2,2,3,3,11,13,13,14,14-nonamethyl-11-((R,E)-6-methyl-4-methylene-
7-((2S,3S)-3-vinyloxiran-2-yl)hept-2-en-2-yl)-4,12-dioxa-3,13-disilapentadecan-7-on
e (28)

To a solution of S-9 (12.5 mg, 0.0119 mmol) in
CH,CI, (1.0 mL) was added pyridine (50.0 uL,
0.620 mmol) and Dess-Martin periodinane (15
wt.% solution in CH»Cl,, 500 pL, 0.240 mmol) at

0 °C; the mixture was stirred at the same

TBSQ,

//"

épMB temperature for 18 h. The reaction was quenched

O by the addition of saturated NaHCO; aq. at 0 °C,

and the resulting slurry was extracted with EtOAc three times. The combined organic

layers were washed with brine, dried over anhydrous Na,SO4, and concentrated in

vacuo. The residue was purified by silica gel chromatography (EtOAc:hexane, 1:12) to
give an aldehyde as a colorless oil.

To a suspension of PhsPCH;3Br (94.0 mg, 0.264 mmol) in dry THF (1.5 mL) was added
NaHMDS (1.0M solution in THF, 0.250 mL, 0.250 mmol) at 0 °C; the mixture was
stirred at the same temperature for 1 h. To the mixture was added a solution of the
aldehyde (12.2 mg, 0.0116 mmol) in dry THF (1.0 mL) at 0 °C; the mixture was stirred
at room temperature for 1 h. The reaction was quenched by the addition of saturated
NH4Cl aq. at 0 °C, and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel chromatography
(EtOAc:hexane, 1:15) to give 28 (11.9 mg, 95%) as a colorless oil: [a]*p -32.1 (¢ 0.80,
CHCL); IR (film) 2928 and 1716 cm™; 'H NMR (400 MHz, C¢D¢) & 0.14 (3H, s), 0.156
(3H, s), 0.159 (3H, s), 0.20 (3H, s), 0.22 (9H, s), 0.25 (3H, s), 0.97 (3H, d, J = 6.3 Hz),
0.98 (3H, d, J=6.8 Hz), 1.03 (9H, s), 1.04 (9H, s), 1.05 (9H, s), 1.06 (9H, s), 1.17 (3H,
d,J=5.9 Hz), 1.23 (1H, ddd, /= 5.9, 8.3, 13.7 Hz), 1.57 (3H, s), 1.67 (1H, ddd, /=44,
5.9, 13.7 Hz), 1.88-2.00 (4H, m), 2.10 (3H, s), 2.25 (1H, m), 2.33 (1H, m), 2.82 (1H, td,
J=5.9,2.0Hz),2.96 (1H, dd, J= 2.0 Hz, 7.3 Hz), 3.00 (1H, dd, J = 6.8, 18.1 Hz), 3.13
(1H, dd, J=5.4, 18.1 Hz), 3.37 (3H, s), 3.54 (1H, m), 3.85 (1H, t,/=4.4 Hz), 4.27 (1H,
d, J=11.7 Hz), 4.29 (1H, dd, J = 4.4, 4.4 Hz), 4.49 (1H, m), 4.52 (1H, d, J = 11.7 Hz),
5.05 (1H, dd, J = 1.5, 10.3 Hz), 5.10 (1H, s), 5.14 (1H, s), 5.33 (1H, dd, J= 1.5, 17.6
Hz), 5.57 (1H, ddd, J = 7.3, 10.3, 17.6 Hz), 6.01 (1H, s), 6.90 (2H, d, J = 8.8 Hz), and
7.31 (2H, d, J = 8.8 Hz); °C NMR (100 MHz, C¢Dy) & -4.5, -4.3, -4.0, -3.6, -3.5, -2.2,
-1.3,15.1, 15.6, 18.2, 18.57, 18.59, 18.8, 19.7, 20.3, 26.3, 26.35, 26.41, 26.5, 28.6, 29.9,
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31.9, 39.6, 43.0, 46.5, 49.7, 50.6, 54.8, 59.0, 66.4, 70.0, 71.7, 78.4, 79.3, 82.2, 114.0,
115.7, 118.0, 126.1, 129.4, 137.0, 143.1, 144.8, 159.6, and 208.0; HRMS (ESI) caled for
CssH10s0sNaSis (M+Na)™ 1067.7019, found m/z 1067.7045.

(5S,6R,9S,11R)-6,9-bis(tert-butyldimethylsilyloxy)-5-((2R,4S)-4-hydroxypentan-2-yl
)-2,2,3,3,11,13,13,14,14-nonamethyl-11-((R,E)-6-methyl-4-methylene-7-((2S,3S)-3-vi
nyloxiran-2-yl)hept-2-en-2-yl)-4,12-dioxa-3,13-disilapentadecan-7-one (4)

To a solution of 28 (28.5 mg, 0.027 mmol) in CH,Cl,
(2.0 mL), H,O (0.40 mL), and pH 7 phosphate buffer
(4.0 mL) was added DDQ (18.0 mg, 0.0790 mmol) at

0 °C; the mixture was stirred at room temperature for

OTBS
™SQ, : O

//”

30 min. The reaction mixture was filtered through
Celite, and the resulting slurry was washed with

0 saturated NaHCOs aq. and extracted with CHCl; three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (EtOAc:hexane, 1:12) to give 4 (20.7 mg, 83%) as a colorless oil;
[a]*b -50.6 (¢ 0.80, CHCl3); IR (film) 2928, 1717, 1472, 1255, 835, and 773 cm™; 'H
NMR (400 MHz, C¢Ds) 6 0.127 (3H, s), 0.131 (3H, s), 0.15 (3H, s), 0.19 (3H, s), 0.21
(6H, s), 0.23 (3H, s), 0.25 (3H, s), 0.97 (3H, d, J = 6.3 Hz), 0.98 (3H, d, J = 6.8 Hz),
1.03 (9H, s), 1.045 (18H, s), 1.05 (9H, s), 1.11 (3H, d, J = 5.9 Hz), 1.13 (1H, m), 1.20
(1H, ddd, J=5.9, 8.3, 13.7 Hz), 1.56 (3H, s), 1.69 (1H, ddd, /=4.4, 5.9, 13.7 Hz), 1.89
(1H, ddd, J=3.9, 9.8, 13.7 Hz), 1.93-2.02 (3H, m), 2.07 (1H, dd, J= 5.4, 13.7 Hz), 2.07
(3H, s), 2.15 (1H, m), 2.23 (1H, m), 2.84 (1H, td, J=5.9, 1.5 Hz), 2.97 (1H, dd, J = 1.5,
7.3 Hz), 2.99 (1H, dd, J = 6.8, 18.0 Hz), 3.15 (1H, dd, J = 5.4, 18.0 Hz), 3.72 (1H, m),
3.76 (1H, dd, J = 4.4, 5.4 Hz), 4.34 (1H, d, J = 4.4 Hz), 448 (1H, tt, J= 5.9, 5.9 Hz),
5.05 (1H, dd, J= 1.5, 10.2 Hz), 5.09 (1H, s), 5.13 (1H, s), 5.33 (1H, dd,J= 1.5 Hz, 17.6
Hz), 5.58 (1H, ddd, J = 7.3, 10.2, 17.6 Hz), and 6.00 (1H, s); °C NMR (100 MHz,
CDCl3) & -5.0, -4.7, 4.5, -4.4, -4.1, -3.9, -2.6, -1.6, 14.6, 16.3, 17.8, 18.2, 18.4, 19.4,
24.6, 25.8, 26.0, 26.1, 26.1, 28.2, 29.5, 32.5, 39.1, 43.7, 46.0, 50.1, 50.5, 59.1, 59.3,
65.3, 65.8, 77.8, 78.5, 81.9, 115.3, 125.5, 135.9, 142.6, 144.2, and 208.6; HRMS (ESI)
caled for CsoH;09O7NaSis (M+Na)™ 947.6444, found m/z 947.6450.

68



/Il,

(E)-((2S,4R,5S,6R,9S,11R,16R,E)-5,6,9,11-tetrakis(tert-butyldimethylsilyloxy)-4,11,1
2,16-tetramethyl-14-methylene-7-ox0-17-((2S,3S)-3-vinyloxiran-2-yl)heptadec-12-e
n-2-yl) 2-methylhepta-2,6-dienoate (29)

OTBS To a solution of 5 (85.7 mg, 0.612 mmol) in toluene
=0 (7.8 mL) were added 2,4,6-trichlorobenzoyl chloride
(95.7 puL, 0.612 mmol) and Et;N (84.8 uL, 0.612 mmol)
at 0 °C; the mixture was stirred at the same temperature
for 2.5 h. To the mixture was added a solution of 4 (31.3
mg, 0.0338 mmol) in toluene (5.2 mL) and DMAP (74.7
o) mg, 0.612 mmol); the mixture was stirred at 0 °C for 2 h.

TBSO,

'R

O |
The reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the
resulting slurry was extracted with CHCl;. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel chromatography (EtOAc:hexane, 1:25) to give 29 (34.5 mg, 98%)
as a colorless oil; [a]*p -26.9 (¢ 0.50, CHCL); IR (film) 2928, 1717, 1472, 1255, 835,
and 773 cm™; "H NMR (400 MHz, C¢Ds) 8 0.15 (9H, s), 0.18 (3H, s), 0.19 (3H, s), 0.21
(3H, s), 0.23 (3H, s), 0.26 (3H, s), 0.96 (3H, d, J = 5.8 Hz), 1.03-1.07 (3H, m), 1.02 (9H,
s), 1.03 (9H, s), 1.041 (9H, s), 1.044 (9H, s), 1.27 (3H, d, J=6.3 Hz), 1.17-1.36 (2H, m),
1.45 (1H, ddd, J=4.3, 8.5, 13.7 Hz), 1.55 (3H, s), 1.66 (1H, ddd, J = 4.3, 5.4, 13.5 Hz),
1.90 (3H, s), 1.90-2.05 (8H, m), 2.06 (3H, s), 2.13 (1H, m), 2.23 (1H, m) 2.81 (1H, td, J
=5.6, 1.3 Hz), 2.96 (1H, dd, J= 1.3, 7.6 Hz), 2.98 (1H, dd, J = 6.3, 18.0 Hz), 3.10 (1H,
dd, J=5.4,18.0 Hz), 3.89 (1H, dd, /= 4.3, 4.3 Hz), 4.31 (1H, d, /= 4.5 Hz), 4.47 (1H,
tt, J=5.6, 5.6 Hz), 4.95 (1H, d, J= 1.3, 10.3 Hz), 4.98 (1H, dd, J = 1.3, 16.2 Hz), 5.06
(1H, dd, J = 1.5, 10.3 Hz), 5.10 (1H, s), 5.12 (1H, s), 5.32 (1H, dd, /= 1.5, 17.3 Hz),
5.36 (1H, m), 5.56 (1H, ddd, J = 7.6, 10.3, 17.3 Hz), 5.68 (1H, ddd, J = 6.3. 10.3, 16.2
Hz), 5.99 (1H, s), and 6.96 (1H, t, J = 7.0 Hz); *C NMR (100 MHz, CsDs) & -4.6, -4.5,
-4.1, 4.0, -3.6, -2.2, -1.3, 1.4, 12.9, 15.2, 16.1, 18.2, 18.5, 18.6, 18.8, 19.7, 21.1, 26.2,
26.3, 26.4, 26.5, 28.4, 28.7, 29.9, 30.2, 32.2, 32.9, 39.6, 41.6, 46.4, 50.3, 50.7, 59.0,
59.1, 66.3, 68.7, 78.4, 78.7, 82.1, 115.3, 115.7, 118.1, 126.2, 129.1, 136.9, 137.8, 141.1,
143.0, 144.9, 167.4, and 207.7; HRMS (ESI) calcd for CsgH;10OgNaSiy (M+Na)+
1069.7176, found m/z 1069.7146.
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(1S,2E,6E,10S,12R,13S,14R,17S,19R,20E,24R,26S)-13,14,17,19-tetrakis(tert-butyldi
methylsilyloxy)-7,10,12,19,20,24-hexamethyl-22-methylene-9,27-dioxabicyclo[24.1.
O]heptacosa-2,6,20-triene-8,15-dione (31)

OTBS To a solution of 29 (1.90 mg, 1.81 umol) in benzene
™SO p = Q@

OTBS (2.0 mL) was added Grubbs 2nd generation catalyst

(0.160 mg, 0.190 pmol) at room temperature; the
- mixture was stirred at the same temperature for 18 h.
The reaction was quenched by the addition of DMSO
(12.0 pL, 1.69 mmol); the mixture was stirred
o) overnight. The crude product was purified by Florisil
chromatography (EtOAc:hexane, 1:10) to give 31 (1.5 mg, 81%) as a colorless oil:
[a]Db -32.8 (c 0.61, CHCLy); IR (film) 2929, 1706, 1472, 1255, 835, and 774 cm™; 'H
NMR (400 MHz, C¢Ds) 6 0.11 (3H, s), 0.14 (3H, s), 0.16 (3H, s), 0.18 (3H, s), 0.19 (3H,
s), 0.21 (3H, s), 0.22 (3H, s), 0.28 (3H, s), 0.99-1.08 (6H, m), 1.02 (9H, s), 1.05 (9H, s),
1.06 (18H, s), 1.26 (3H, d, J = 6.3 Hz), 1.19-1.36 (2H, m), 1.48 (3H, s), 1.61 (1H, m),
1.76 (1H, td, J = 4.9, 13.7 Hz), 1.90 (3H, s), 1.95 (3H, s), 1.89-2.06 (7H, m), 2.22 (1H,
m), 2.38 (1H, m), 3.06-3.15 (4H, m), 3.85 (1H, dd, /=4.4,4.4 Hz), 431 (1H,d, /=44
Hz), 4.33 (1H, m), 5.00 (1H, s), 5.08 (1H, s), 5.31 (1H, m), 5.31 (1H, dd, J = 7.3, 15.6
Hz), 5.76 (1H, td, J = 5.9, 15.6 Hz), 6.03 (1H, s), and 6.90 (1H, m); *C NMR (100
MHz, C¢Ds) 6 -4.4, -4.2, -3.7, -3.63, -3.57, -2.0, -1.2, 1.3, 12.9, 14.8, 15.8, 18.2, 18.5,
18.6, 18.9, 20.1, 21.2, 26.28, 26.32, 26.4, 26.7, 27.7, 29.1, 30.0, 30.2, 31.4, 32.0, 40.1,
41.4, 46.8, 49.7, 58.8, 60.0, 66.6, 68.4, 78.9, 79.2, 82.2, 115.8, 126.4, 129.3, 130.4,
133.6, 140.3, 142.5, 145.1, 167.4, and 207.4; HRMS(ESI) calcd for CseH;06OsNaSi4
(M+Na)" 1041.6863, found m/z 1041.6859.

Amphidinolide B (1)

To a solution of 31 (7.80 mg, 7.70 umol) in dry
THF (1.4 mL) was added a solution of TASF (63.0
mg, 0.230 mmol) in dry DMF (0.50 mL) and H,O

(10 pl) at 0 °C; the mixture was stirred at room

HO y OH O

/’1,

temperature for 1 h. The mixture was purified by
Florisil chromatography (EtOAc:hexane, 1:1) to
© give 1 (3.7 mg, 86%) as a white solid: [a]*p -57.7
(¢ 0.20, CHCL;); IR (film) 3433, 3359, 2924, 1705, 1472, 1262, and 1118 cm™; '"H NMR
(400 MHz, CDCls) & 0.88 (3H, d, J = 6.5 Hz), 1.00 (3H, d, J = 6.7 Hz), 1.25 (1H, m),
1.27 (1H, m), 1.27 (3H, d, /= 6.1 Hz), 1.40 (1H, s), 1.41 (3H, s), 1.48 (1H, ddd, J= 2.9,
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10.5, 13.7 Hz), 1.63 (1H, m), 1.75 (1H, dd, J = 5.4, 14.4 Hz), 1.82 (3H, s), 1.82 (3H, s),
1.83 (1H, m), 1.92 (1H, m), 1.93 (1H, dd, J = 6.5, 14.6 Hz), 2.12 (1H, m), 2.13 (1H, m),
2.17 (1H, dd, J= 4.9, 13.2 Hz), 2.20 (1H, m), 2.37 (1H, m), 2.41 (1H, m), 2.78 (1H, dd,
J=3.1, 16.2 Hz), 2.86 (1H, dd, J = 7.4, 16.2 Hz), 2.92 (1H, td, J = 2.5, 8.5 Hz), 3.13
(1H, dd, J = 2.2, 8.5 Hz), 3.17 (1H, d, J = 10.1 Hz), 3.70 (1H, ddd, J = 1.6, 8.5, 10.1
Hz), 3.87 (1H, d, J = 5.2 Hz), 3.91 (1H, d, J = 3.4 Hz), 4.18 (1H, m), 4.32 (1H, dd, J =
1.8, 5.2 Hz), 4.81 (1H, s), 5.02 (1H, s), 5.05 (1H, m), 5.14 (1H, dd, J = 8.5, 15.5 Hz),
5.91 (1H, ddd, J = 4.9, 8.5, 15.5 Hz), 5.96 (1H, s), and 6.75 (1H, ddd, J = 1.3, 5.8, 8.3
Hz); *C NMR (100 MHz, CDCl;) & 12.4, 15.0, 15.6, 18.1, 20.9, 26.7, 28.3, 29.1, 30.8,
33.2,39.3, 39.4, 45.2, 45.9, 46.9, 59.3, 60.1, 66.6, 68.3, 75.6, 75.9, 77.7, 114.8, 124.3,
128.3, 128.4, 135.4, 139.9, 143.1, 144.3, 167.7, and 212.4; HRMS (ESI) calcd for
C3,Hs0OgNa (M+Na)™ 585.3411, found m/z 585.3403.

(R)-3-(2,2-Dimethyl-1,3-dioxolan-4-yl)propanoic acid (37)
O/Y\/COZH To a solution of NalO4 (3.78 g, 17.7 mmol) in a 2:1 mixture of
%—o CH,Cl,-H,0 (90 mL) was added the 35 (1.91 g, 11.8 mmol) at 0
°C; the mixture was stirred at room temperature for 1.5 h. To the
mixture was added Ph;PCHCO,;Me (7.89 g, 23.6 mmol) at 0 °C; the mixture was stirred
at room temperature overnight. The organic layer was separated and the aqueous layer
was extracted with CHCl; three times. The combined organic layers were washed with
brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc:hexane, 1:3) to give an
unsaturated ester (1.84 g, 84%) as a colorless oil.

The ester (1.02 g, 5.48 mmol) was dissolved in EtOH (55 mL). The mixture was
stirred at room temperature in the presence of Raney Ni W-4 overnight under a
hydrogen atmosphere. The Raney Ni W-4 was removed by filtration, and the filtrate was
concentrated at 110 °C to afford a saturated ester as a crude oil.

To a solution of the ester in THF (17 mL) was added 1.5 M LiOH aq. (17 mL) at 0 °C;
the mixture was stirred at the same temperature for 3 h. The mixture was acidified to pH
4 with 10% citric acid aq., and the resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SOy4, and concentrated in vacuo to give 37 (0.935 g, 98% in 2 steps) as a colorless
oil: [0]*p +2.1 (¢ 1.01, CHCL;); IR (film) 2987 and 1712 ecm™; "H NMR (400MHz,
CDCls) 0 1.33 (3H, s), 1.39 (3H, s), 1.79-1.93 (2H, m), 2.40-2.55 (2H, m), 3.55 (1H, dd,
J = 6.8, 8.3 Hz), 4.04 (1H, dd, J = 6.4, 8.3 Hz), 4.13 (1H, m), and 10.9 (1H, br); °C
NMR (100 MHz, CDCls) ¢ 25.7, 27.0, 28.6, 30.3, 69.1, 74.9, 109.3, and 179.1; HRMS
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(ESI) calcd for CgH;504 (M+H)" 175.0970, found m/z 175.0968.

(R)-4-Benzyl-3-(3-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)propanoyl)oxazolidin-2-one
(S-10)
0 o To a solution of 37 (18.0 g, 0.103 mol) in dry THF (965
O/\‘/\)LNJ(O mL) were added Et;N (44.4 mL, 0.321 mol) and PivCl (18.9
0 )\/ mL, 0.155 mol) at 0 °C; the mixture was stirred at room
Bn temperature for 2 h. To the mixture were added LiCl (21.9 g,
0.517 mol) and (R)-4-benzyl-2-oxazolidinone (27.5 g, 0.155 mol); the mixture was
stirred at room temperature overnight. The reaction was quenched by the addition of
saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over anhydrous
NaySO4, and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:3) to give S-10 (34.2 g, 100%) as a colorless oil:
[a]'*p -42.4 (¢ 1.01, CHCls); IR (film) 2984, 2933, 1782, and 1698 cm™; 'H NMR (400
MHz, CDCls) 6 1.35 (3H, s), 1.42 (3H, s), 1.96 (2H, m), 2.78 (1H, dd, J = 9.8, 13.2 Hz),
3.07 2H, t,J = 7.8 Hz), 3.30 (1H, dd, J = 3.4, 13.2 Hz), 3.60 (1H, dd, J = 6.8, 7.8 Hz),
4.08 (1H, dd, J=5.9, 7.8 Hz), 4.16-4.23 (3H, m), 4.67 (1H, m), and 7.20-7.36 (5H, m);
C NMR (100 MHz, CDCl;) d 25.8, 27.1, 28.3, 32.1, 38.0, 55.3, 66.4, 69.3, 75.0, 109.2,
127.5, 129.1, 129.5, 135.4, 153.6, and 172.8; HRMS (ESI) calcd for C;sH23NOsNa
(M+Na)" 356.1474, found m/z 356.1489.

(R)-4-Benzyl-3-((R)-3-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-methylpropanoyl)oxaz
olidin-2-one (38)

o) 0 To a solution of LHMDS (1.00 M solution in THF, 54.0 mL,
O/Y\-)kNJ( 54.0 mmol) was added S-10 (8.96 g, 26.9 mmol) in dry THF
%0 : )\/O (220 mL) at -40 °C; the mixture was stirred at the same

Bn temperature for 1 h. To the mixture was added Mel (22.7 mL,

0.365 mol) at the same temperature; the mixture was stirred at -20 °C for 4 h. The
reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the resulting
slurry was extracted with EtOAc three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc:hexane, 1:3) to give 38 (8.45 g,
92%) as needles from EtOAc-hexane; mp 93-93.5 °C: [a]*'b -65.4 (¢ 1.02, CHCL); IR
(film) 2983, 2936, 2876, 1780, and 1697 cm™; 'H NMR (400 MHz, CDCl3) 6 1.26 (3H,
d,J=7.3 Hz), 1.30 (3H, s), 1.36 (3H, s), 1.66 (1H, ddd, /= 4.4, 5.4, 13.7 Hz), 2.05 (1H,
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ddd, J = 8.3, 8.8, 13.7 Hz), 2.79 (1H, dd, J = 9.8, 13.2 Hz), 3.26 (1H, dd, /= 3.4, 13.2
Hz), 3.50 (1H, dd, J = 7.3, 7.8 Hz), 3.99 (1H, m), 4.03 (1H, dd, J = 5.9, 7.8 Hz),
4.14-4.20 (3H, m), 4.66 (1H, m), and 7.21-7.36 (5H, m); °C NMR (100 MHz, CDCls) &
18.3, 25.8, 27.0, 34.8, 38.2, 38.3, 55.6, 66.2, 69.7, 74.4, 109.1, 127.5, 129.1, 129.6,
135.5, 153.5, and 177.2; HRMS (ESI) calcd for CoHasNOs (M+H)" 348.1811, found
m/z 348.1805.

(R)-3-((R)-2,2-Dimethyl-1,3-dioxolan-4-yl)-2-methylpropyl pivalate (39)
O/Y\;/\OPiv To a solution of 38 (10.8 g, 31.1 mmol) %n a 4:4:1 mixture of
%—O z THF-MeOH-H,O (306 mL) was added LiBH4 (3.01 g, 0.124

mol) at 0 °C; the mixture was stirred at room temperature for 5

h. The reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the

resulting slurry was extracted with Et;O three times. The combined organic layers were

washed with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAc:hexane, 1:1) to give
an alcohol as a colorless oil.

To a solution of the alcohol in CH,Cl, (125 mL) were added Et;N (17.2 mL, 0.124
mol), DMAP (0.760 g, 6.22 mmol) and PivCl (11.4mL, 93.3 mmol) at 0 °C; the mixture
was stirred at room temperature overnight. The reaction was quenched by the addition
of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with Et,O three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:10) to give 39 (7.37g, 92% in 2 steps) as a colorless
oil: [0]* -10.0 (¢ 1.00, CHCL3); IR (film) 2979, 2937, 2876, and 1730 cm™'; "H NMR
(270 MHz, CDCls) 6 0.97 (3H, d, J = 6.8 Hz), 1.19 (9H, s), 1.33 (3H, s), 1.33 (1H, m),
1.38 (3H, s) 1.69 ( 1H, ddd, /= 5.2, 8.5, 13.7 Hz), 2.01 (1H, m), 3.48 (1H, t,J = 7.5 Hz),
3.84-3.99 (2H, m), 4.05 (1H, dd, J = 5.9, 7.8 Hz), and 4.18 (1H, m); *C NMR (100
MHz, CDCl) ¢ 16.9, 25.9, 27.2, 27.4, 30.3, 37.7, 39.0, 69.3, 70.0, 74.0, 108.9, and
178.6; HRMS (ESI) calcd for C14H04Na (M+Na)" 281.1729, found m/z 281.1723.

(2R,4R)-4,5-Dihydroxy-2-methylpentyl pivalate (S-11)
Ho/\‘/\._/\OPiv To a solution of 39 (15.6 g, 60.4 mmol) in a 5:1 mixture of
OH : DMF-H,O (360 mL) was added TsOH-H,O (11.5 g, 60.5
mmol) at 0 °C; the mixture was stirred at 30 °C under 50 hPa for 22 h. The reaction was
quenched by the addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry was
extracted with Et,O three times. The combined organic layers were washed with brine,
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dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc:hexane, 1:1) to give S-11 as a colorless oil:
[a]*'p +4.1 (¢ 1.00, CHCLs); IR (film) 3422, 2963, and 1719 cm™'; '"H NMR (400 MHz,
CDCl3) 6 0.99 (3H, d, J= 6.4 Hz), 1.15-1.26 (10H, m), 1.52 (1H, J=4.9, 9.3, 14.2 Hz),
2.06 (1H, m), 3.45 (1H, dd, /= 7.8, 10.8 Hz), 3.66 (1H, dd, /= 2.9, 10.8 Hz), 3.83 (1H,
m), 3.93 (1H, dd, J = 6.4, 10.7 Hz), and 4.00 (1H, dd, J = 5.9, 10.7 Hz); *C NMR (100
MHz, CDCls) 0 16.8, 27.3, 29.7, 36.7, 39.0, 67.4, 69.6, 70.0, and 178.9; HRMS (ESI)
calcd for C1;H,,04Na (M+Na)™ 241.1419, found m/z 241.1416.

(2R,4R)-4,5-Bis(tert-butyldimethylsiloxy)-2-methylpentyl pivalate (S-12)
TBSO/Y\;/\ OPiv To é éolution of S-11 in CH,Cl, (530 mL) were added
TBSO = 2,6-lutidine (24.4 mL, 0.211 mol) and TBSOTf (30.3 mL,
0.132 mol) at 0 °C; the mixture was stirred at room temperature for 2 h. The reaction
was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry
was extracted with CHCl; three times. The combined organic layers were washed with
brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc:hexane, 1:40) to give S-12 (24.7
g, 92% in 2 steps) as a colorless oil: [a]*’b +27.1 (¢ 1.00, CHCL;); IR (film) 2957 and
1733 em™; '"H NMR (400 MHz, CDCl;) 6 0.04 (6H, s), 0.06 (6H, s), 0.88 (9H, s), 0.89
(9H, s), 0.93 (3H, d, J = 6.8 Hz), 1.20 (9H, s), 1.35-1.49 (2H, m), 2.01 (1H, m), 3.37
(1H, dd, J = 6.8, 9.8 Hz), 3.50 (1H, dd, /= 4.9, 9.8 Hz), 3.72 (1H, m), and 3.90 (2H, d,
J = 5.9 Hz); >C NMR (100 MHz, CDCL;) 6 -5.2, -5.2, -4.7, -3.9, 16.7, 18.2, 18.5, 26.0,
26.1, 27.4, 29.0, 38.5, 39.0, 68.0, 69.9, 71.0, and 178.7; HRMS (ESI+) calcd for
C»3Hs104Si; (M+H)" 447.3326, found m/z 447.3322.

(2R,4R)-4,5-Bis(tert-butyldimethylsiloxy)-2-methylpentan-1-ol (40)
TBSO/Y\/\OH To a solution of S-12 (11.9 g, 26.6 mr‘nol). in CH,Cl, (51
TBSO = mL) was added DIBAL-H (1.04 M solution in hexane, 51.0
mL, 53.1 mmol) at -78 °C; the mixture was stirred at the same temperature for 3.5 h.
The reaction was quenched by the addition of saturated Rochelle salt aq. at 0 °C, and
the resulting slurry was extracted with CHCI; three times. The combined organic layers
were washed with brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAc:hexane, 1:10) to give
40 (9.51 g, 99%) as a colorless oil: [a]*’p +27.2 (¢ 1.00, CHCl;); IR (film) 3399, 2929,
2858, and 1654 cm™; "H NMR (400 MHz, CDCl5) d 0.05 (6H, s), 0.07 (6H, s), 0.88 (9H,
s), 0.89 (9H, s), 0.93 (3H, d, J = 6.8 Hz), 1.39 (1H, ddd, /= 3.9, 8.3, 13.7 Hz), 1.47 (1H,
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ddd, J=4.4, 8.3, 13.7 Hz), 1.85 (1H, m), 3.38 (1H, dd, /= 6.8, 9.8 Hz), 3.46 (2H, t, J =
4.9 Hz), 3.56 (1H, dd, J = 4.9, 9.8 Hz), and 3.76 (1H, m); °C NMR (100 MHz, CDCl;)
5 -5.1, -5.0, -4.4, -3.8, 17.2, 18.4, 18.6, 26.1, 26.2, 32.2, 38.5, 68.0, 69.2, and 71.5;
HRMS (ESI) caled for CgH4303Si> (M+H)" 363.2751, found m/z 363.2751.

(4R,6R,E)-Methyl 6,7-bis(tert-butyldimethylsiloxy)-4-methylhept-2-enoate (41)

TBSO _ X _CO,Me To a solution of 40 (2.55 g, 7.03 mmol) in CH,Cl,

TBSO = (70 mL) were added TEMPO (0.110 g, 0.704 mmol)
and iodobenzene diacetate (4.53 g, 14.1 mmol) at 0 °C; the mixture was stirred at room
temperature for 6 h. After the mixture was concentrated in vacuo, the residue was
purified by silica gel column chromatography (EtOAc:hexane, 1:30) to give an aldehyde
as a colorless oil.

To a solution of the aldehyde in CH,Cl, (70 mL) was added PhsPCHCO,Me (11.8 g,
35.2 mmol) at 0 °C; the mixture was stirred at room temperature for 12 h. After the
mixture was concentrated in vacuo, the residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:30) to give 41 (2.69 g, 92% in 2 steps) as a colorless
oil: [a]*'p +6.2 (¢ 1.02, CHCl3); IR (film) 2955, 2930, 2858, and 1729 cm™; '"H NMR
(270 MHz, CDCl3) 6 0.05 (6H, s), 0.06 (6H, s), 0.88 (9H, s), 0.89 (9H, s), 1.02 (3H, d, J
= 6.6 Hz), 1.46-1.60 (2H, m), 2.52 (1H, tq, J = 6.9, 6.9 Hz), 3.36 (1H, dd, J = 6.3, 9.9
Hz), 3.53 (1H, dd, J=5.2, 9.9 Hz), 3.66 (1H, m), 3.71 (3H, s) 5.87 (1H, d, J = 15.7 Hz),
and 6.92 (1H, dd, J= 7.3, 15.7 Hz); >*C NMR (100 MHz, CDCl3) § -5.2, -5.2, -4.7, -3.9,
18.2, 18.5, 18.9, 26.0, 26.1, 32.5, 40.8, 51.6, 67.7, 71.0, 118.9, 155.5, and 167.5; HRMS
(ESI) calcd for C,1Hys04Si, (M+H)" 417.2856, found m/z 417.2848.

(2R,3S,4R,6R)-Methyl
6,7-bis(tert-butyldimethylsiloxy)-2,3-dihydroxy-4-methylheptanoate (S-13)

OH To a solution of AD-mix a (61.5 g) in a 1:1 mixture
TBso/Y\:/\;/ COMe  of +BuOH-H,0 (150 mL) were added methane
TBSO =~ OH sulfonamide (2.79 g, 29.3 mmol) at room temperature,

and the mixture was stirred for 30 min. To the mixture was added a solution of 41 (12.2
g, 29.3 mmol) in a 1:1 mixture of --BuOH-H,O (150 mL) at 0 °C; the mixture was
stirred at the same temperature for 1 day. The reaction was quenched by the addition of
saturated Na,S,03 aq. at 0 °C, and the resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:10) to give S-13 (11.9 g, 90%) as a colorless oil:
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[0]%'p +24.8 (¢ 1.02, CHCl3); IR (film) 3466, 2954, 2929, and 1743 cm’™’; 'H NMR (400
MHz, CDCls) 6 0.05 (6H, s), 0.08 (6H, s), 0.88 (9H, s), 0.89 (9H, s), 1.01 (3H, d, J =
6.8 Hz), 1.42-1.54 (2H, m), 1.97 (1H, m), 2.20 (1H, d, J = 8.3 Hz), 2.96 (1H, d, J = 5.4
Hz), 3.38 (1H, dd, J = 6.8, 10.3 Hz), 3.56 (1H, dd, J = 5.4, 10.3 Hz), 3.62 (1H, ddd, J =
2.4, 6.8, 8.3 Hz), 3.74 (1H, m), 3.82 (3H, s), and 4.28 (1H, dd, J = 2.4, 5.8 Hz); °C
NMR (100 MHz, CDCls) 6 -5.2, -5.2, -4.7, -3.9, 15.3, 18.3, 18.5, 26.0, 26.1, 32.4, 38.1,
52.9, 68.0, 71.2, 71.5, 76.7, and 174.6; HRMS (ESI) caled for Ca1HssOsNaSi, (M+Na)*
473.2731, found m/z 473.2732.

(5R,6S,7R,9R)-Methyl
6,9-bis(tert-butyldimethylsiloxy)-2,2,3,3,7,12,12,13,13-nonamethyl-4,11-dioxa-3,12-
disilatetradecane-5-carboxylate (S-14)

TBS To a solution of $-13 (3.21 g, 7.12 mmol) in CH,Cl,
TBSO N COME (79 mL) were added 2,6-litidine (6.60 mL, 28.5 mmol)
TBSO = OTBS and TBSOTf (6.55 mL, 28.5 mmol) at 0 °C; the

mixture was stirred at room temperature for 1 day. The reaction was quenched by the
addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with
CHCI; three times. The combined organic layers were washed with brine, dried over
anhydrous Na,;SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAc:hexane, 1:50) to give S-14 (4.85 g, quant.) as a
colorless oil: [a]*'p +17.5 (¢ 1.02, CHCL); IR (film) 2929, 2858, and 1756 cm™ ;'H
NMR (400 MHz, CDCl3) ¢ 0.02-0.07 (24H, m), 0.82 (3H, d, J = 7.3 Hz), 0.87 (9H, s),
0.88 (9H, s), 0.89 (9H, s), 0.90 (9H, s), 1.37 (1H, ddd, J = 3.4, 9.8, 13.2 Hz), 1.56 (1H,
ddd, J=2.9, 11.7, 13.2 Hz), 2.00 (1H, m), 3.33 (1H, dd, J = 6.3, 9.8 Hz), 3.54 (1H, dd,
J=4.9,9.8 Hz), 3.67 (3H, s), 3.67 (1H, m), 3.70 (1H, dd, J = 2.4, 4.9 Hz), and 4.18 (1H,
d, J=4.9 Hz); °C NMR (100 MHz, CDCl3) § -5.2, -5.2, -4.7, -4.6, -4.5, -4.0, -4.0, -3.8,
13.2,18.3, 18.4, 18.5, 18.5, 26.1, 26.1, 26.2, 31.1, 40.1, 51.6, 68.4, 71.1, 75.2, 79.0, and
173.2; HRMS (ESI) calcd for C33H7406Si4Na (M+Na)Jr 701.4460, found m/z 701.4445.

(2S,3S,4R,6R)-2,3,6,7-Tetrakis(tert-butyldimethylsiloxy)-4-methylheptan-1-ol (42)

TBS To a solution of S-14 (0.113 g, 0.166 mmol) in
TBSO” Y~ Y~ Y TOH CH,CL (1.7 mL) was added DIBAL-H (1.03 M solution
TBSO = OTBS in hexane, 0.970 mL, 0.999 mmol) at -78 °C; the

mixture was stirred at the same temperature for 3 h. The reaction was quenched by the
addition of saturated Rochelle salt aq. at 0 °C, and the resulting slurry was extracted
with CHCl; three times. The combined organic layers were washed with brine, dried
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over anhydrous Na,SOs, and concentrated in vacuo. The combined organic layers were
washed with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAc:hexane, 1:30) to give
42 (0.104 g, 95%) as a colorless oil: [a]*p +7.4 (¢ 1.00, CHCl;); IR (film) 3486, 2955,
2930, and 2858 cm™; 'H NMR (400 MHz, CDCl3) 6 0.03 (6H, s), 0.06 (6H, s), 0.07
(3H,s), 0.09 (6H, s), 0.10 (3H, s), 0.87 (3H, d, J = 6.3 Hz), 0.87 (9H, s), 0.88 (9H, s),
0.89 (9H, s), 0.90 (9H, s), 1.46-1.50 (2H, m), 2.14 (1H, m), 2.22 (1H, t, J = 5.8 Hz),
3.30 (1H, dd, J = 6.8, 9.8 Hz), 3.50 (1H, t, J = 3.9 Hz), 3.54 (1H, dd, J = 4.9, 9.8 Hz),
3.62 (1H, m), 3.68 (1H, m), and 3.75-3.81 (2H, m); °C NMR (100 MHz, CDCl3) d -5.2,
-4.6, -4.6, 4.5, 4.2, -4.0, -4.0, 14.9, 18.2, 18.2, 18.3, 18.5, 26.0, 26.0, 26.1, 26.1, 29.1,
40.9, 63.8, 68.3, 70.9 75.7, and 79.5; HRMS (ESI) calcd for C3,H7505SisNa (M+Na)"
651.4692, found m/z 651.4676.

(3R,4S,5R,7R)-3,4,7,8-Tetrakis(tert-butyldimethylsiloxy)-5-methyloctan-2-one (32)

TBSQ O To a solution of 42 (0.104 g, 0.16 mmol) in CH,Cl,
TBSO - v (0.80 mL) and DMSO (0.80 mL) were added DIPEA
TBSO = OTBS (0.274 mL, 1.59 mmol) and SOs-pyr. complex (0.126 g,

0.796 mmol) at 0 °C; the mixture was stirred at room temperature for 2.5 h. The
reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the resulting
slurry was extracted with Et,O three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc:hexane, 1:60) to give an aldehyde
as a colorless oil.

To a solution of the aldehyde in Et,O (1.6 mL) was added MeLi (1.09 M solution in
hexane, 0.175 mL, 0.191 mmol) at -78 °C; the mixture was stirred at the same
temperature for 5 h. To the mixture was added MeLi (0.117 mL, 0.128 mmol) and
stirring was continued for 4 h. The reaction was quenched by the addition of saturated
NH4CI aq. at 0 °C, and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel column chromatography
(EtOAc:hexane, 1:60) to give an alcohol (0.104 g, 99% in 2 steps) as a colorless oil.

To a solution of the alcohol (62.8 mg, 0.0944 mmol) in CH,Cl, (0.85 mL) were added
MS4A (47.3 mg), NMO (97%, 33.2mg, 0.284 mmol) and TPAP (3.3 mg, 9.5 umol) at
room temperature; the mixture was stirred at room temperature for 1 h. After the
mixture was concentrated in vacuo, the residue was purified by silica gel column

chromatography (EtOAc:hexane, 1:60) to give 32 (60.8 mg, 97%) as cubic crystals from
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MeOH; mp 75-75.5 °C: [a]”p +6.3 (¢ 1.01, CHCL;); IR (film) 2952, 2929, 2858, and
1725 em™; "H NMR (400 MHz, CDCl3) 6 0.02-0.06 (18H, m), 0.08 (3H, s), 0.10 (3H, s),
0.78 (3H, d, J= 8.8 Hz), 0.87 (9H, s), 0.88 (9H, s), 0.91 (9H, s), 0.93 (9H, m), 1.36 (1H,
ddd, J =29, 9.8, 13.7 Hz), 1.54 (1H, ddd, J = 2.5, 11.7, 13.7 Hz), 2.01 (1H, m), 2.19
(3H, s), 3.32 (1H, dd, J= 6.3, 9.8 Hz), 3.54 (1H, dd, J = 4.9, 9.8 Hz), 3.62-3.68 (2H, m),
and 4.06 (1H, d, J = 4.9 Hz); °C NMR (100 MHz, CDCL3) d -5.2, -5.2, -4.7, -4.5, -4.2,
-4.0,-3.6,13.6, 18.2, 18.4, 18.5, 26.1, 26.1, 26.2, 28.2, 30.6, 40.3, 68.3, 70.9, 79.8, 81.6,
and 209.9; HRMS (ESI) calcd for C;3H7405SisNa (M+Na)+ 685.4511, found m/z
685.4508.

((2R,3R)-3-(2-(4-Methoxybenzyloxy)ethyl)oxiran-2-yl)methanol (45)
HO > "0pmB To a suspension of Ti(Oi-Pr)s (1.71 mL, 5.84 mmol) and
MS4A (7.0 g) in CH,Cl; (30 mL) was added (-)-DIPT (1.35 g,
5.76 mmol) at -40 °C; the mixture was stirred at -30 °C for 30 min. To the mixture was
added TBHP (5.50 M solution in decane, 5.90 mL, 32.0 mmol) at -30 °C; the mixture
was stirred at the same temperature for 30 min. To the mixture was added a solution of
44 (2.56 g, 11.5 mmol) in CH,Cl, (30 mL) at -30 °C; the mixture was stirred at -20 °C
for 20 h. The reaction was quenched by the addition of tartaric acid and ferric sulfate
heptahydrate aq. at 0 °C, and the resulting slurry was extracted with Et,O three times.
The combined organic layers were washed with brine, dried over anhydrous Na;SOs,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:1) to give 45 (2.49 g, 91%, 96% ce) as a colorless
oil: [a]?p +24.5 (¢ 1.08, CHCls); IR (film) 3463, 2932, 2864, 1614, and 1516 cm™; 'H
NMR (270 MHz, CDCls) 6 1.75-1.99 (2H, m), 2.97 (1H, td, J = 2.5, 4.3 Hz), 3.10 (1H,
ddd, /=25, 4.3, 6.3 Hz), 3.58 (2H, t, J = 6.6 Hz), 3.62 (1H, dd, J=4.3, 12.5 Hz), 3.81
(3H, s), 3.91 (1H, dd, J = 2.5, 12.5 Hz), 4.45 (2H, s), and 6.89 (2H, d, J = 8.7 Hz), 7.26
(2H, d, J = 8.7 Hz); >C NMR (68 MHz, CDCl3) d 32.3, 53.9, 55.5, 58.5, 61.8, 66.7,
72.9, 113.9, 129.3, and 159.2; HRMS (ESI) caled for C;3H;30,Na (M+Na)" 261.1103,
found m/z 261.1106.

(2S,3S)-5-(4-Methoxybenzyloxy)-3-methylpentane-1,2-diol (46)
To a solution of 45 (6.06 g, 25.4 mmol) in dry CH,Cl, (130
Ho/\./‘\/\OPMB mL) was added AlMe; (1.03 M solution in hexane, 110 mL,
OH 113 mmol) at 0 °C; the mixture was stirred at room

temperature for 16 h. The mixture was diluted with Et,O (120 mL) and water (4.0 mL)

at 0 °C, and stirring was continued vigorously at room temperature until a white gel was
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generated. To the mixture were added 4 M NaOH aq. (6.0 mL) and water (6.0 mL); the
mixture was stirred vigorously at room temperature until a white solid was generated.
The mixture was dried over MgSOQsy, filtered, and concentrated in vacuo. The residue
was purified by silica gel column chromatography (EtOAc:hexane, 3:2) to give 46 (4.67
g, 72%) as a colorless oil: [a]*?p-2.8 (¢ 1.14, CHCLy); IR (film) 3376, 2932, 2872, 1614,
and 1514 cm™; "H NMR (400 MHz, CDCls) 6 0.90 (3H, d, J = 6.3 Hz), 1.62-1.80 (3H,
m), 2.40 (1H, dd, J = 3.9, 5.9 Hz), 3.40-3.52 (3H, m), 3.58 (1H, ddd, J = 3.9, 6.3, 9.3
Hz), 3.63-3.69 (2H, m), 3.80 (3H, s), 4.42 (2H, s), 6.88 (2H, d, J = 8.8 Hz), and 7.24
(2H, d, J = 8.8 Hz); >C NMR (100 MHz, CDCl;) 6 16.8, 33.4, 34.5, 55.4, 65.1, 68.0,
73.0,76.0, 114.0, 129.5, 129.9, and 159.4; HRMS (ESI) calcd for C;4H»04Na (M+Na)"
277.1416, found m/z 277.1420.

(S)-1-((5,5-Dibromo-3-methylpent-4-enyloxy)methyl)-4-methoxybenzene (S-15)
jr\/’\/\ To a solution of NalO4 (1.60 g, 7.50 mmol) in a 1:1 mixture

Br opPMB of THF-H,O (40 mL) was added a solution of 46 (1.39 g, 5.47
mmol) in THF (20 mL); the mixture was stirred at room temperature for 10 min. To the
mixture was added a 2:1 mixture of benzene-Et;O (75 mL), and the organic layer was
washed with water, dried over anhydrous Na,;SO4, and concentrated in vacuo. A crude
aldehyde was obtained, and immediately used for the next reaction without further
purification.

To a solution of CBry4 (7.80 g, 16.0 mmol) in dry CH,Cl, (20 mL) was added a solution
of Ph;P (12.4 g, 33.0 mmol) in dry CH,Cl, (20 mL) at 0 °C; the mixture was stirred at
the same temperature for 10 min. To the mixture was added a solution of the crude
aldehyde in dry CH,Cl, (30 mL) at 0 °C; the mixture was stirred at the same
temperature for 30 min. The reaction was quenched by the addition of saturated NH4Cl
ag. at 0 °C, and the resulting slurry was extracted with CHCI; three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel column chromatography
(EtOAc:hexane, 1:4) to give S-15 (2.36 g, 90% in 2 steps) as a colorless oil: [a]*p
+22.4 (¢ 1.01, CHCIL); IR (film) 2960, 2932, 2864, 1614, and 1514 cm™; "H NMR (400
MHz, CDCls) ¢ 1.02 (3H, d, J = 6.8 Hz), 1.51-1.74 (2H, m), 2.67 (1H, m), 3.37-3.49
(2H, m), 3.81 (3H, s), 4.42 (2H, s), 6.20 (2H, d, J = 9.8 Hz), 6.88 (2H, d, J = 8.8 Hz),
and 7.27 (2H, d, J = 8.8 Hz); >*C NMR (100 MHz, CDCl5) J 19.5, 35.8, 36.2, 55.5, 67.9,
729, 879, 1139, 1294, 130.6, 143.8, and 159.1; HRMS (ESI) calcd for
C14H;30,NaBr, (M+Na)" 398.9571, found m/z 398.9553.
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(S)-1-Methoxy-4-((3-methylpent-4-ynyloxy)methyl)benzene (33)
To a solution of S-15 (45.1 mg, 0.119 mmol) in dry THF (1.0
/’\AOPMB mL) was added »n-BuLi (1.57M solution in hexane, 0.230 mL,
0.360 mmol) at -78 °C; the mixture was stirred at the same
temperature for 30 min. The reaction was quenched by the addition of saturated NH4Cl
ag. at 0 °C, and the resulting slurry was extracted with Et,O three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO4, and concentrated
in vacuo. The residue was purified by silica gel column chromatography (EtOAc:hexane,
1:7) to give 7 (22.4 mg, 86%) as a colorless oil: [a]*’p +56.7 (¢ 0.81, CHCLs); IR (film)
3300, 2936, 2864, 2112, 1614, and 1514 cm™; "H NMR (270 MHz, CDCl3) 6 1.20 (3H,
d,J=6.9 Hz), 1.65-1.82 (2H, m), 2.03 (1H, d, J = 2.3 Hz) 2.66 (1H, m), 3.59 (2H, t,J =
6.1 Hz), 3.80 (3H, s), 4.44 (2H, s), 6.88 (2H, d, J = 8.7 Hz), and 7.27 (2H, d, J = 8.7
Hz); °C NMR (100 MHz, CDCl3) ¢ 21.1, 22.8, 36.8, 55.4, 67.9, 68.6, 72.9, 88.7, 113.9,
129.4, 130.8, and 159.3; HRMS (ESI) calcd for C14H;90, (M+H)" 219.1385, found m/z

219.1382.

(3S,8S,E)-12-(tert-Butyldiphenylsiloxy)-1-(4-methoxybenzyloxy)-3,8-dimethyldodec
-10-en-4-yn-6-one (48)

| To a solution of 33 (4.02 g, 18.4 mmol) in dry THF (160

0. F OPMB  mL) was added n-BuLi (1.57 M solution in hexane, 10.4

mL, 16.3 mmol) at -78 °C; the mixture was stirred at 0 °C

for 30 min. To the mixture was added a solution of 10

A\ -OTBDPS (2.69 g, 7.07 mmol) in dry THF (20 mL) at 0 °C; the

mixture was stirred at the same temperature overnight. The reaction was quenched by

/II

the addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with
EtOAc three times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (acetone:hexane, 1:5) to give an alcohol as a colorless oil.

To a solution of the alcohol in CH,Cl, (70 mL) were added MS4A (5.2 g), NMO (97%,
2.50 g, 21.3 mmol) and TPAP (0.250 g, 0.711 mmol) at room temperature; the mixture
was stirred at room temperature for 3 h. After the mixture was concentrated in vacuo,
the residue was purified by silica gel column chromatography (EtOAc:hexane, 1:5) to
give 48 (3.54 g, 84% in 2 steps) as a colorless oil: [a]*p +28.5 (¢ 1.00, CHCL); IR
(film) 2931, 2209, 1671, and 1512 cm™; "H NMR (270 MHz, CDCl3) 6 0.92 (3H, d, J =
6.4 Hz), 1.05 (9H, s), 1.22 (3H, d, J = 6.9 Hz), 1.69-1.83 (2H, m), 1.90-2.09 (2H, m),
2.16 (1H, m), 2.28 (1H, dd, J = 8.2, 15.5 Hz), 2.51 (1H, dd, J = 5.3, 15.5 Hz), 2.84 (1H,
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tq, J = 6.9, 6.9 Hz), 3.55 (2H, t, J = 6.1 Hz), 3.79 (3H, s), 4.16 (2H, d, J = 3.5 Hz), 4.42
(2H, s), 5.50-5.69 (2H, m), 6.87 (2H, d, J = 8.9 Hz), 7.24 (2H, d, J = 8.9 Hz), 7.33-7.45
(6H, m), and 7.65-7.70 (4H, m); °C NMR (68 MHz, CDCl3) J 19.5, 19.7, 20.2, 23.3,
27.1, 30.1, 36.3, 39.5, 52.4, 55.4, 64.6, 67.5, 72.9, 97.5, 113.9, 127.7, 128.3, 129.3,
129.6, 130.4, 1312, 133.8, 135.6, 159.2, and 188.0; HRMS (ESI) caled for
C33H4304SiNa (M+Na)" 619.3220, found m/z 619.3213.

(7S,12S,E)-3,3-Diethyl-7,12,19,19-tetramethyl-18,18-diphenyl-4,17-dioxa-3,18-disil
aicos-14-en-8-yn-10-one (52)
| To a solution of 48 (1.52 g, 2.55 mmol) in CH,Cl, (20
4 OTES mL) and pH 7 phosphate buffer (5.0 mL) was added DDQ
(1.40 g, 6.17 mmol) at 0 °C; the mixture was stirred at

O

s room temperature for 1 h. The reaction mixture was

A\ -OTBDPS filtered through Celite, and the resulting slurry was washed
with saturated NaHCOs; aq. and extracted with CHCI; three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO4, and concentrated
in vacuo. The residue was purified by silica gel column chromatography (EtOAc:hexane,
1:3) to give an alcohol (1.10 g, 90%) as a colorless oil.

To a solution of the alcohol (18.9 mg, 0.0396 mmol) in CH,ClI, (1.0 mL) were added
EtsN (49 uL, 0.352 mmol) and TESCI (38 pL, 0.232 mmol) at 0 °C; the mixture was
stirred at room temperature for 2 h. The reaction was quenched by the addition of
saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with CHCIl; three
times. The combined organic layers were washed with brine, dried over anhydrous
NaySO4, and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:40) to give 52 (21.7 mg, 93%) as a colorless oil:
[a]*p +43.7 (¢ 0.52, CHCl3); IR (film) 2955, 2874, 2209, and 1673 cm™; '"H NMR (270
MHz, CDCl3) 6 0.60 (6H, q, J = 7.9 Hz), 0.91-1.00 (12H, m), 1.06 (9H, s), 1.24 (3H, d,
J=6.8 Hz), 1.70 (3H, td, J = 6.1, 6.8 Hz), 1.90-2.10 (2H, m), 2.18 (1H, m), 2.30 (1H,
dd, J=8.2,15.3 Hz), 2.54 (1H, dd, J= 5.4, 15.3 Hz), 2.83 (1H, tq, /= 6.8, 6.8 Hz), 3.71
(2H, t, J= 6.1 Hz), 4.17 (2H, d, J = 3.3 Hz), 5.50-5.68 (2H, m), 7.33-7.46 (6H, m), and
7.65-7.71 (4H, m); >C NMR (100 MHz, CDCl3) 6 4.5, 6.9, 19.4, 19.6, 20.1, 22.7, 27.0,
30.0, 39.1, 39.5, 52.4, 60.3, 64.5, 81.4, 97.8, 127.8, 128.4, 129.7, 131.3, 134.0, 135.7,
and 188.2; HRMS (ESI) calcd for C;¢Hs403Si;Na (M+Na)+ 613.3509, found m/z
613.3504.
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(7S,8E,12S,14E)-3,3-Diethyl-7,8,12,19,19-pentamethyl-18,18-diphenyl-4,17-dioxa-3,
18-disilaicosa-8,14-dien-10-one (53-(E))

To a suspension of CuCN (0.146 g, 1.47 mmol ) in dry Et,O

otes (11 mL) was added MeLi (1.12 M solution in Et,0O, 2.55 mL,

o 2.86 mmol) at -78 °C; the mixture was stirred at -30 °C for 1

", h. To the mixture was added a solution of 52 (43.4 mg,

| 0.0734 mmol) in dry Et;O (4.0 mL) at -78 °C; the mixture

was stirred stirring at the same temperature for 1 h. The

= OTBDPS

reaction mixture was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the
resulting slurry was extracted with Et,O three times. The combined organic layers were
washed with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAc:hexane, 1:50) to give
a 2.5:1 mixture of 53-(E) and 53-(Z) (43.6 mg, 98%). The product was purified by flash
silica gel column chromatography (EtOAc:hexane, 1:50) to give 53-(E) as a colorless
oil: [a]*p -3.0 (¢ 0.67, CHCLy); IR (film) 2956, 1684, and 1614 cm™; "H NMR (400
MHz, CDCls) 6 0.58 (6H, q, J = 7.8 Hz), 0.90 (3H, d, J = 6.3 Hz), 0.95 (O9H, t, J = 7.8
Hz), 1.06 (9H, s), 1.06 (3H, d, J = 6.8 Hz), 1.55 (1H, m), 1.70 (1H, m), 1.93 (1H, ddd, J
= 1.0, 6.8, 13.7 Hz), 2.00-2.13 (2H, m), 2.08 (3H, s), 2.19 (1H, dd, J = 8.3, 15.1 Hz),
2.36 (1H, tq, J = 6.8, 6.8 Hz), 2.43 (1H, dd, J = 5.4, 15.1 Hz), 3.54 (2H, dt, J = 2.0, 6.8
Hz), 4.17 (2H, dd, J = 1.0, 4.9 Hz), 5.52-5.68 (2H, m), 6.05 (1H, s), 7.35-7.45 (6H, m),
and 7.66-7.71 (4H, m); °C NMR (100 MHz, CDCl3) 6 4.5, 6.9, 16.2, 19.3, 19.4, 19.8,
27.0, 30.0, 37.8, 39.7, 40.6, 51.4, 60.9, 64.6, 123.2, 127.8, 129.0, 129.7, 130.9, 134.0,
135.7, 162.3, and 201.5; HRMS (ESI) calcd for C;;Hs303SiNa (M+Na)™ 629.3822,
found m/z 629.3812.

(6E,9S,12E,14S)-18,18-Diethyl-2,2,9,13,14-pentamethyl-11-methylene-3,3-diphenyl-
4,17-dioxa-3,18-disilaicosa-6,12-diene (54)

To a suspension of PhsPCH;3Br (0.375 g, 1.05 mmol) in dry

oTes THF (9.0 mL) was added n-BuLi (1.66 M solution in hexane,

0.590 mL, 0.979 mmol) at 0 °C; the mixture was stirred at

", the same temperature for 30 min. To the mixture was added a

I solution of 53-(E) (47.6 mg, 0.0784 mmol) in dry THF (3.0

mL) at 0 °C; the mixture was stirred at room temperature for

Y OTBDPS

1 day. The reaction was quenched by the addition of saturated NH4ClI aqg. at 0 °C, and
the resulting slurry was extracted with EtOAc three times. The combined organic layers

were washed with brine, dried over anhydrous Na,SOs, and concentrated in vacuo. The
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residue was purified by silica gel column chromatography (EtOAc:hexane, 1:80) to give
54 (44.6 mg, 94%) as a colorless oil: [a]*p -4.2 (¢ 1.00, CHCLs); IR (film) 2955 cm™;
'H NMR (400 MHz, CDCl;)  0.57 (6H, q, J = 7.9 Hz), 0.82 (3H, d, J = 7.0 Hz), 0.94
(9H, t, J = 7.9 Hz), 1.02 (3H, d, J = 4.7 Hz), 1.05 (9H, s), 1.47-1.69 (3H, m), 1.71 (3H,
d, J=1.1 Hz), 1.77-1.89 (2H, m), 2.03 (1H, td, J = 6.7, 13.7 Hz), 2.10 (1H, dd, J = 6.3,
13.7 Hz), 2.27 (1H, tq, J = 7.0, 7.0 Hz), 3.52 (1H, t, J= 7.0 Hz), 4.16 (2H, dd, J = 0.9,
4.4 Hz), 479 (1H, d, J = 1.3 Hz), 5.00 (1H, d, J = 1.3 Hz), 5.53 (1H, td, J = 4.7, 15.0
Hz), 5.55 (1H, s), 5.63 (1H, td, J= 7.0, 15.0 Hz), 7.34-7.44 (6H, m), and 7.67-7.71 (4H,
m); °C NMR (100 MHz, CDCl3) 6 4.5, 7.0, 14.2, 19.3, 19.4, 20.0, 27.0, 31.9, 38.0, 39.5,
40.1, 45.5, 61.6, 64.8, 114.3, 125.6, 127.7, 129.7, 129.7, 130.4, 134.1, 135.7, 142.2, and
145.1; HRMS (ESI) calcd for C37Hs5303Si;,Na (M+H)+ 605.4210, found m/z 605.4207.

(3S,4E,8S,10E)-12-(tert-Butyldiphenylsilyloxy)-3,4,8-trimethyl-6-methylenedodeca-
4,10-dien-1-ol (S-16)
To a solution of 54 (21.7 mg, 0.0359 mmol) in CH,Cl, (0.18
oy mL) and MeOH (0.18 mL) was added PPTS (1.8 mg, 7.14
pmol) at 0 °C; the mixture was stirred at the same temperature
. for 2 h. The reaction was quenched by the addition of saturated
P OTBDPS NH4CI aq. at 0 °C, and the resulting slurry was extracted with
EtOAc three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc:hexane, 1:5) to give S-16 (16.3
mg, 93%) as a colorless oil: [a]*p -3.5 (¢ 1.00, CHCl); IR (film) 3420, 2928, and 1635
cm’; 'H NMR (400 MHz, CDCl3) & 0.83 (3H, d, J = 6.5 Hz), 1.03-1.06 (12H, m),
1.53-1.62 (2H, m), 1.67 (1H, m), 1.73 (3H, d, J = 1.3 Hz), 1.80-1.89 (2H, m), 2.04 (1H,
m), 2.11 (1H, dd, J= 6.3, 13.5 Hz), 2.33 (1H, m), 3.59 (1H, t, /= 6.7 Hz), 4.17 (2H, dd,
J=1.1,49 Hz), 4.81 (1H, dd, J= 1.1, 2.5 Hz), 4.98 (1H, t, J= 1.1 Hz), 5.54 (1H, td, J
=4.9, 15.3 Hz), 5.59-5.69 (2H, m), 7.35-7.45 (6H, m), and 7.67-7.71 (4H, m); >C NMR
(100 MHz, CDCls) 0 14.1, 19.4, 19.4, 20.0, 27.0, 32.0, 37.7, 39.4, 40.5, 45.4, 61.7, 64.8,
114.6, 126.0, 127.7, 129.7, 129.7, 130.3, 134.0, 135.7, 142.2, and 144.9; HRMS (ESI)
calcd for C37Hs303S1,Na (M+H)Jr 491.3345, found m/z 491.3347.
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(3S,4E,8S,10E)-12-(tert-Butyldiphenylsilyloxy)-3,4,8-trimethyl-6-methylenedodeca-
4,10-dienal (34)
0 To a solution of S-16 (0.148 g, 0.302 mmol) in DMSO (6.0
y  mL) was added IBX (0.253 g, 0.903 mmol) at 0 °C; the mixture
was stirred at room temperature for 2 h. The reaction was
quenched by the addition of water at 0 °C, and the resulting
slurry was extracted with Et,O three times. The combined
_~__OTBDPS , _ . ,
organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc:hexane, 1:8) to give 34 (0.144 g, 98%) as a colorless oil: [a]*p
-2.8 (¢ 0.89, CHCL;); IR (film) 2962, 2928, 2856, and 1726 cm™; 'H NMR (400 MHz,
CDCl;) 6 0.82 (3H, d, J = 6.3 Hz), 1.05 (9H, s), 1.10 (3H, d, J = 7.3 Hz), 1.55 (1H, m),
1.76 (3H, d, J = 1.5 Hz), 1.79-1.88 (2H, m), 2.02 (1H, td, J = 6.8, 13.7 Hz), 2.09 (1H,
dd, J=6.3, 13.7 Hz), 2.34 (1H, ddd, J = 2.4, 7.3, 16.1 Hz), 2.52 (1H, ddd, J = 2.4, 6.8,
16.1 Hz), 2.77 (1H, tq, J = 6.8, 6.8 Hz), 4.17 (2H, d, J= 4.4 Hz), 4.80 (1H, s), 4.98 (1H,
s), 5.49-5.68 (2H, m), 5.63 (1H, s), 7.34-7.44 (6H, m), 7.66-7.71 (4H, m), and 9.68 (1H,
t, J = 2.4 Hz); °C NMR (100 MHz, CDCl3) 6 15.1, 19.4, 19.8, 27.0, 31.9, 38.0, 39.4,
422,452, 49.0, 64.7, 114.9, 126.3, 127.7, 129.6, 129.7, 130.4, 134.1, 135.7, 140.6,
144.6, and 202.5; HRMS (ESI) calcd for C37HsgO3S1,Na (M+H)Jr 489.3189, found m/z
489.3189.

(6R,8R,9S,10R,13S,15S,16E,20S,22E)-6,9,10-Tris(tert-butyldimethylsiloxy)-13-hydr
oxy-2,2,3,3,8,15,16,20,27,27-decamethyl-18-methylene-26,26-diphenyl-4,25-dioxa-3,
26-disilaoctacosa-16,22-dien-11-one (55-(S))

To a solution of LHMDS (1.00 M solution
in THF, 0.800 mL, 0.800 mmol) in dry THF
(2.0 mL) was added a solution of 32 (0.486 g,
0.733 mmol) in dry THF (3.0 mL) at -78 °C;

the mixture was stirred at the same

OH O

/’1,

temperature for 30 min, at 0 °C for 30 min,
and at room temperature for 1 h. To the mixture was added a solution of 34 (0.134 g,
0.274 mmol) in dry THF (3.0 mL) at -10 °C; the mixture was stirred at the same
temperature for 5 min. The reaction was quenched by the addition of saturated NH,4Cl
ag. at 0 °C, and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and

concentrated in vacuo. The residue was purified by silica gel column chromatography
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(Et,O:hexane, 1:40) and gel permeation chromatography (JAIGEL-1H, CHCIs, flow rate
3.5 mL/min, UV detection at 254 nm) to give a 1.3:1 mixture of 55-(S) and 55-(R)
(0.233 g, 74%, retention time: 42.0 min). The product was purified by silica gel column
chromatography (Wako gel C-300, MTBE:hexane, 1:30) to give 55-(S) as a colorless
oil: [a]?p +10.7 (¢ 0.99, CHCLs); IR (film) 3464, 2955, 2929, 2858, and 1712 cm™; 'H
NMR (400 MHz, C¢Dg) 6 0.09 (9H, s), 0.17 (6H, s), 0.18 (3H, s), 0.19 (3H, s), 0.22 (3H,
s), 0.91 (3H, d, J = 6.8 Hz), 0.99 (9H, s), 1.02 (9H, s), 1.05 (3H, m), 1.05 (9H, s), 1.05
(9H, s), 1.09 (3H, d, J = 6.8 Hz), 1.20 (9H, m), 1.46 (1H, ddd, J = 4.4, 8.3, 13.7 Hz),
1.80 (3H, d, J = 1.0 Hz), 1.65-1.93 (6H, m), 2.08 (1H, td, J = 6.8, 13.7 Hz), 2.19 (1H,
dd, J= 6.4, 13.7 Hz ), 2.37 (1H, m), 2.63 (1H, tq, J = 6.8, 6.8 Hz), 2.81 (1H, dd, 2.9,
18.1 Hz), 2.99 (1H, dd, J= 8.8, 18.1 Hz), 3.13 (1H, d, /= 2.5 Hz), 3.53 (1H, dd, /= 6.8,
9.8 Hz), 3.72 (1H, dd, J = 4.4, 9.8 Hz), 3.87 (1H, m), 3.88 (1H, dd, J = 2.9, 4.9 Hz),
4.22 (2H, dd, J = 1.0, 4.9 Hz), 4.29 (1H, m), 4.34 (1H, d, /= 4.9 Hz), 495 (1H, d, J =
1.9 Hz), 5.06 (1H, d, J= 1.9 Hz), 5.62 (1H, td, J = 4.9, 15.1 Hz), 5.72 (1H, td, J = 6.8,
15.1 Hz), 5.78 (1H, s), 7.23-7.28 (6H, m), and 7.80-7.84 (4H, m); °C NMR (100 MHz,
CeDs) 0 -5.2, 4.7, -4.3, -4.3, -4.2, -3.9, -3.5, 14.2, 14.9, 18.5, 18.5, 18.6, 19.2, 19.5,
19.6, 26.2, 26.3, 27.1, 30.8, 32.1, 39.7, 40.0, 40.7, 42.6, 45.6, 48.2, 65.0, 66.1, 68.6,
71.3, 80.3, 81.7, 114.8, 125.8, 128.6, 129.7, 130.0, 130.9, 134.4, 136.0, 143.4, 145.1,
and 211.8; HRMS (ESI) calcd for C;;H;3307SigNa (M+Na)+ 1173.7622, found m/z
1173.7616.

(6R,8R,9S,10R,13R,15S,16E,20S,22E)-6,9,10- Tris(tert-butyldimethylsilyloxy)-13-hy
droxy-2,2,3,3,8,15,16,20,27,27-decamethyl-18-methylene-26,26-diphenyl-4,25-dioxa
-3,26-disilaoctacosa-16,22-dien-11-one (55-(R))

[a]®b -8.1 (¢ 1.01, CHCL); IR (film) 3434,
2954, 2930, 2858, 1712 cm™'; "H NMR (400
MHz, CDCl3) 6 0.01 (3H, s), 0.04 (6H, s), 0.05
(3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.11 (3H, s),
0.15 (3H, s), 0.72 (3H, d, J = 6.7 Hz), 0.83
(3H, d, J = 6.7 Hz), 0.88 (9H, s), 0.89 (9H, s),
0.91 (9H, s), 0.95 (9H, s), 1.03 (3H, d, /= 7.0 Hz), 1.06 (9H, s), 1.31 (1H, m), 1.69 (3H,
d, /= 1.1 Hz), 1.36-1.75 (4H, m), 1.85 (1H, dd, J= 7.9, 13.5 Hz), 1.86 (1H, m), 2.10
(1H, dd, J = 6.3, 13.5 Hz), 2.01-2.13 (2H, m), 2.42 (1H, dd, J = 9.6, 18.4 Hz), 2.45 (1H,
m), 2.98 (1H, dd, J = 2.0, 13.5 Hz), 3.15 (1H, s), 3.32 (1H, dd, J = 6.7, 9.9 Hz), 3.55
(1H, dd, J = 4.9, 9.9 Hz), 3.64 (1H, m), 3.65 (1H, dd, J = 2.5, 5.2 Hz), 3.96 (1H, m),
4.09 (1H, d, J=4.9 Hz), 4.18 (2H, d, /= 4.9 Hz), 4.80 (1H, d, /= 2.0 Hz), 4.96 (1H, d,

/Il,
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J=2.0Hz), 5.55 (1H, td, J= 4.9, 15.3 Hz), 5.64 (1H, td, J= 7.0, 15.3 Hz), 5.65 (1H, s),
7.35-7.43 (6H, m), 7.68-7.71 (4H, m); °C NMR (100 MHz, CDCl;) J -5.2, -5.2, -5.0,
-4.5,-4.4,-4.0,-3.6,13.3,13.9, 18.2, 18.3, 18.4, 18.5, 19.4, 19.4, 20.1, 26.0, 26.1, 26.2,
27.0, 29.7, 31.8, 39.4, 39.6, 40.8, 41.7, 45.3, 47.7, 64.8, 65.8, 68.1 70.9, 80.0, 81.2,
114.4, 126.5, 127.7, 127.7, 128.5, 129.7, 130.4, 134.1, 135.7, 141.5, 145.0, 212.4;
ESIMS caled for C71H,3307SigNa (M+Na)" 1173.7622, found m/z 1173.7610.

(6R,8R,9S,10R,13S,15S,16E,20S,22E)-6,9,10,13-Tetrakis(tert-butyldimethylsilyloxy)
-2,2,3,3,8,15,16,20,27,27-decamethyl-18-methylene-26,26-diphenyl-4,25-dioxa-3,26-
disilaoctacosa-16,22-dien-11-one (S-17)

CE)TBSO To a solution of 55-(S) (56.0 mg, 0.0486

mmol) in CH,Cl, (0.50 mL) were added
2,6-lutidine (0.170 mL, 1.50 mmol) and
TBSOTSf (0.110 mL, 0.490 mmol) at 0 °C; the

mixture was stirred at room temperature for 1

h. The reaction was quenched by the addition
of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel column
chromatography (Et,O:hexane, 1:100) to give S-17 (60.2 mg, 98%) as a colorless oil.
[a]**p -12.3 (¢ 0.99, CHCL3); IR (neat) 2955, 2929, 2858, 1721, 1472, 1462, 1254, 1113,
836, and 775 cm™; 'H NMR (400 MHz, C¢Ds) & 0.09 (6H, s), 0.12 (3H, s), 0.17 (6H, s),
0.19 (3H, s), 0.20 (3H, s), 0.21 (3H, s), 0.22 (3H, s), 0.24 (3H, s), 0.93 (3H, d, J = 6.8
Hz), 0.98 (9H, s), 1.02-1.06 (3H, m), 1.02 (9H, s), 1.04 (9H, s), 1.06 (9H, s), 1.06 (9H,
s), 1.18 (3H, m), 1.20 (9H, m), 1.87 (3H, s), 1.65-1.97 (7H, m), 2.12 (1H, m), 2.19 (1H,
dd, J=6.4,13.2 Hz ), 2.41 (1H, m), 2.56 (1H, se, J = 6.8 Hz), 2.90 (1H, dd, 6.8, 18.1
Hz), 3.21 (1H, dd, J = 5.4, 18.1 Hz), 3.54 (1H, dd, J = 6.8, 9.8 Hz), 3.73 (1H, dd, J =
4.9, 9.8 Hz), 3.85-3.98 (2H, m), 4.23 (2H, d, /=4.9 Hz), 4.32 (1H, d, /= 4.4 Hz), 4.49
(1H, m), 5.00 (1H, s), 5.08 (1H, s), 5.63 (1H, td, J=4.9, 15.6 Hz), 5.75 (1H, td, J = 6.8,
15.6 Hz), 5.84 (1H, s), 7.23-7.27 (6H, m), and 7.79-7.85 (4H, m); °C NMR (98.5 MHz,
CeDg) 0-5.2,-4.7.-45,-43,-43,-4.1,-4.0,-3.9,-3.7, 144, 15.1, 18.3, 18.4, 18.5, 18.5,
18.6, 19.3, 19.5, 19.5, 26.2, 26.2, 26.3, 27.0, 30.6, 32.1, 39.7, 39.8, 40.9, 44.0, 45.7,
49.1, 64.9, 66.8, 68.6, 71.3, 80.3, 81.9, 114.8, 125.7, 128.5, 129.6, 129.9, 130.9, 134.3,
136.0, 143.1, 145.1, 207.8; HRMS (ESI) calcd for C7;H;330,SigNa (M+Na)" 1265.8667,
found m/z 1265.8656.
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(5S,8R,9S,10R,12R)-8,9,12-Tris(tert-butyldimethylsilyloxy)-5-((2S,3E,7S,9E)-11-hyd
roxy-2,3,7-trimethyl-5-methyleneundeca-3,9-dienyl)-2,2,3,3,10,15,15,16,16-noname

thyl-4,14-dioxa-3,15-disilaheptadecan-7-one (56)

CE)TBSO To a solution of S-17 (0.136 g, 0.107 mmol)

in DMF (1.1 mL) was added a 1:1:5
mixture of TBAF-AcOH-H,O (0.100 M
solution in THF, 0.537 mL, 0.0537 mmol) at

room temperature; the mixture was stirred at

//1,

room temperature for 3.5 h. The reaction was
quenched by the addition of water at 0 °C, and the resulting slurry was extracted with
Et;O three times. The combined organic layers were washed with brine, dried over
anhydrous Na,;SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (Et,O:hexane, 1:10) and GPC to give 56 (76.5 mg, 70%) as a
colorless oil, along with the recovered S-17 (18.2 mg, 13%). [a]*p -17.0 (¢ 1.01,
CHCIl3); IR (neat) 3351, 2955, 2929, 2858, 1719, 1472, 1462, 1255, 1114, 1076, 836,
and 775 cm™; "H NMR (400 MHz, C¢Dg) & 0.10 (6H, s), 0.13 (3H, s), 0.18 (3H, s), 0.19
(3H, s), 0.20 (3H, s), 0.22 (3H, s), 0.23 (3H, s), 0.23 (3H, ), 0.25 (3H, s), 0.92 (3H, d, J
= 6.3 Hz), 0.99 (9H, s), 1.04 (9H, s), 1.05-1.07 (3H, m), 1.06 (9H, s), 1.07 (9H, s), 1.07
(9H, s), 1.18 (3H, d, /= 6.8 Hz), 1.87 (3H, d, J = 1.0 Hz), 1.66-1.96 (7H, m), 2.10 (1H,
td, J=5.4,13.7Hz),2.18 (1H, dd, /= 5.9, 13.2 Hz ), 2.43 (1H, m), 2.54 (1H, se, J = 6.8
Hz), 2.89 (1H, dd, J = 6.8, 18.0 Hz), 3.21 (1H, dd, J = 5.4, 18.0 Hz), 3.54 (1H, dd, J =
6.8, 9.8 Hz), 3.74 (1H, dd, J=4.9, 9.8 Hz), 3.87-3.95 (4H, m), 4.32 (1H, d, J = 4.9 Hz),
4.49 (1H, m), 5.00 (1H, s), 5.08 (1H, s), 5.52-5.66 (2H, m), and 5.83 (1H, s); °C NMR
(98.5 MHz, C¢D¢) 0 -5.2, -4.7. -4.5, -4.3, -4.3, -4.1, -4.0, -3.9, -3.7, 14.4, 15.0, 18.3,
18.4, 18.5, 18.5, 18.6, 19.4, 19.5, 26.2, 26.3, 26.3, 30.6, 32.1, 39.8, 39.9, 40.9, 44.0,
45.8, 49.0, 63.5, 66.8, 68.6, 71.3, 80.3, 81.9, 114.8, 125.8, 130.4, 131.7, 143.0, 145.1,
and 208.0; HRMS (ESI) calcd for CssH;;507SisNa (M+Na)+ 1027.7489, found m/z
1027.7495.
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(5S,8R,9S,10R,12R)-8,9,12-Tris(tert-butyldimethylsilyloxy)-5-((2S,7R,E)-8-((2S,3S)-
3-(hydroxymethyl)oxiran-2-yl)-2,3,7-trimethyl-5-methyleneoct-3-enyl)-2,2,3,3,10,15
,15,16,16-nonamethyl-4,14-dioxa-3,15-disilaheptadecan-7-one (57)

OTBS To a suspension of Ti(Oi-Pr); (0.100 M
0

solution in CH,Cl,, 0.112 mL, 0.0112 mmol)
and MS4A (44.8 mg) in CH,Cl, (0.20 mL)
was added (+)-DIPT (0.120 M solution in
CH,Cly, 0.112 mL, 0.0134 mmol) at -20 °C;

the mixture was stirred at the same

//’l

temperature for 30 min. To the suspension
was added TBHP (5.50 M solution in decane, 30.5 uL, 0.168 mmol) at -20 °C; the
mixture was stirred at the same temperature for 30 min. To the suspension was added a
solution of 56 (11.5 mg, 0.0112 mmol) in CH,Cl, (0.50 mL) at -20 °C; the mixture was
stirred at the same temperature for 6 h. The reaction was quenched by the addition of
saturated tartaric acid aq. at 0 °C, and the resulting slurry was extracted with Et,O three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by preparative TLC
(EtOAc:hexane, 1:3) to give 57 (7.80 mg, 67%) as a colorless oil, along with the
recovered 56 (1.00 mg, 9%). [a]**p -21.9 (¢ 1.01, CHCL); IR (neat) 2955, 2929, 2857,
1718, 1472, 1254, 1108, 1073, 836, and 775 cm™'; "H NMR (400 MHz, C4Ds) 5 0.10
(6H, s), 0.14 (3H, s), 0.18 (3H, s), 0.19 (3H, s), 0.20 (3H, s), 0.22 (3H, s), 0.23 (6H, s),
0.26 (3H, s), 0.91 (3H, d, J= 6.8 Hz), 0.99 (9H, s), 1.04 (9H, s), 1.05-1.08 (3H, m), 1.06
(9H, s), 1.07 (9H, s), 1.08 (9H, s), 1.18 (3H, d, J = 6.8 Hz), 1.59 (1H, ddd, J = 4.9, 6.3,
13.7 Hz), 1.65-1.89 (6H, m), 1.86 (3H, s), 1.95 (1H, dd, J= 7.8, 13.2 Hz), 2.14 (1H, dd,
J=6.3, 13.2 Hz), 2.43 (1H, m), 2.51-2.61 (2H, m), 2.83 (1H, dt, J = 2.0, 5.9 Hz), 2.90
(1H, dd, J= 6.8, 18.0 Hz), 3.23 (1H, dd, J = 5.4, 18.0 Hz), 3.35 (1H, m), 3.55 (1H, dd, J
=6.3, 9.8 Hz), 3.55 (1H, m), 3.74 (1H, dd, /= 4.9, 9.8 Hz), 3.87-3.94 (2H, m), 4.33 (1H,
d, J=4.4 Hz), 4.47 (1H, m), 4.98 (1H, s), 5.05 (1H, s), and 5.81 (1H, s); °C NMR (98.5
MHz, C¢D¢) 6 -5.2,-4.7.-4.5,-4.3,-4.3,-4.1,-4.0,-3.9,-3.7, 14.4, 15.0, 18.3, 18.4, 18.5,
18.6, 19.3, 19.7, 26.2, 26.3, 26.3, 29.9, 30.7, 39.0, 39.9, 40.9, 43.9, 46.3, 48.9, 54.3,
58.8, 61.9, 66.9, 68.6, 71.3, 80.2, 81.9, 114.9, 125.6, 143.3, 144.7, and 208.0; HRMS
(ESI) calcd for CssH;1405SisNa (M+Na)™ 1065.7258, found m/z 1065.7263.
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(5S,8R,9S,10R,12R)-8,9,12-Tris(tert-butyldimethylsilyloxy)-2,2,3,3,10,15,15,16,16-n
onamethyl-5-((2S,7R,E)-2,3,7-trimethyl-5-methylene-8-((2S,3S)-3-vinyloxiran-2-yl)
oct-3-enyl)-4,14-dioxa-3,15-disilaheptadecan-7-one (58)

OTBS To a solution of 57 (13.3 mg, 0.0127 mmol)
: 0

in CH,Cl, (0.80 mL) was added pyridine
(51.4 pL, 0.638 mmol) and Dess-Martin
periodinane (54.1 mg, 0.128 mmol) at 0 °C;

the mixture was stirred at the same

temperature for 2.5 h. The reaction was

quenched by the addition of saturated
NaHCO; aq. at 0 °C, and the resulting slurry was extracted with CHCl; five times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by preparative TLC (EtOAc:hexane,
1:5) to give the corresponding aldehyde (9.30 mg, 70%) as a colorless oil.

To a solution of PhsPCH;Br (52.5 mg, 0.147 mmol) in THF (0.70 mL) was added
NaHMDS (1.00 M solution in THF, 73.5 uL, 0.0735 mmol) at 0 °C; the mixture was
stirred at the same temperature for 30 min. To the mixture was added a solution of the
aldehyde (5.10 mg, 4.90 umol) in THF (0.80 mL) at 0 °C; the mixture was stirred at the
same temperature for 30 min. The reaction was quenched by the addition of saturated
NH4CI aq. at 0 °C, and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO,, and
concentrated in vacuo. The residue was purified by preparative TLC (EtOAc:hexane,
1:15) to give 58 (4.60 mg, 90%) as a colorless oil. [0]”p -18.4 (¢ 1.01, CHCl;); IR
(neat) 2955, 2929, 2857, 1721, 1463, 1254, 1110, 1072, 836, and 775 cm™; '"H NMR
(400 MHz, C¢Ds) 6 0.10 (6H, s), 0.14 (3H, s), 0.18 (3H, s), 0.19 (3H, s), 0.19 (3H, s),
0.22 (3H, s), 0.23 (6H, s), 0.26 (3H, s), 0.92 (3H, d, J = 6.3 Hz), 0.99 (9H, s), 1.04 (9H,
s), 1.06-1.08 (3H, m), 1.06 (9H, s), 1.07 (9H, s), 1.08 (9H, s), 1.18 (3H, d, J = 6.8 Hz),
1.62 (1H, ddd, J = 4.4, 6.3, 13.7 Hz), 1.66-1.91 (6H, m), 1.85 (3H, d, /= 1.0 Hz), 1.96
(1H, dd, J="7.8, 13.2 Hz), 2.14 (1H, dd, J = 6.3, 13.2 Hz), 2.43 (1H, m), 2.55 (1H, se, J
=6.8 Hz), 2.75 (1H, dt, J = 2.0, 5.9 Hz), 2.90 (1H, dd, J = 6.8, 18.0 Hz), 2.93 (1H, dd, J
= 7.8 Hz), 3.20 (1H, dd, J = 5.4, 18.0 Hz), 3.54 (1H, dd, J = 6.8, 9.8 Hz), 3.74 (1H, dd,
J=49,9.8 Hz), 3.87-3.95 (2H, m), 4.34 (1H, d, J = 4.9 Hz), 4.47 (1H, m), 4.98 (1H, s),
5.04 (1H, s), 5.05 (1H, dd, J = 1.5, 10.3 Hz), 5.31 (1H, dd, J = 1.5, 17.1 Hz), 5.55 (1H,
ddd, J= 7.3, 10.3, 17.1 Hz), and 5.81 (1H, s); °C NMR (98.5 MHz, C¢D¢) d -5.2, -4.6.
-4.5,-4.3,-43,-4.0, -4.0, -3.9, -3.7, 14.4, 15.0, 18.3, 18.4, 18.5, 18.6, 19.3, 19.6, 26.2,
26.3, 26.3, 29.9, 30.7, 39.3, 39.9, 40.8, 43.9, 46.3, 48.8, 58.9, 59.0, 66.9, 68.6, 71.3,
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80.2, 81.9, 114.9, 117.9, 125.5, 136.9, 143.3, 144.7, and 207.8; HRMS (ESI) calcd for
CseH1140-SisNa (M+Na)' 1061.7309, found m/z 1061.7300.

(3R,4S,5R,7R)-3,4,7-tris(tert-butyldimethylsilyloxy)-8-hydroxy-5-methyloctan-2-on
e (59)
TBSO O To a solution of 32 (37.5 mg, 0.0565 mmol) in MeOH (0.80

HO _ _ mL) and CH,Cl, (0.40 mL) was added CSA (6.6 mg, 0.028
T™8SO = otes mmol) at 0 °C; the mixture was stirred at the same
temperature for 1.5 h. The reaction was quenched by the addition of saturated NaHCO;
aq. at 0 °C, and the resulting slurry was extracted with EtOAc. The combined organic
layers were washed with brine, dried over anhydrous Na,SO4, and concentrated in
vacuo. The residue was purified by silica gel chromatography (EtOAc:hexane, 1:15) to
give 59 (14.2 mg, 46%) as a colorless oil, along with the recovered 32 (10.8 mg, 29%):
[a]*'b -17.3 (¢ 1.00, CHCL;); IR (film) 3510, 2954, 2931, 2859, and 1719 cm™; "H NMR
(400 MHz, CDCls) & 0.02 (3H, s), 0.04 (3H, s), 0.065 (3H, s), 0.073 (3H, s), 0.08 (3H,
s), 0.10 (3H, s), 0.81 (3H, d, J = 6.8 Hz), 0.88 (9H, s), 0.91 (9H, s), 0.92 (9H, s), 1.28
(1H, ddd, J = 4.4, 10.2, 13.7 Hz), 1.73 (1H, ddd, J = 4.4, 8.8, 13.7 Hz), 1.85 (1H, br),
1.90 (1H, m), 2.04 (3H, s), 3.42 (1H, dd, J = 4.4 Hz, 11.2 Hz), 3.55 (1H, dd, J = 4.4,
11.2 Hz), 3.63 (1H, dd, J = 3.9, 4.4 Hz), 3.77 (1H, tt, /= 4.4, 4.4 Hz), and 4.09 (1H, d, J
= 4.4 Hz); °C NMR (100 MHz, CDCL3) § -5.0, -4.7, -4.5, -3.9, 14.5, 18.0, 18.2, 25.9,
26.0, 28.4, 30.8, 38.7, 66.9, 70.6, 79.1, 81.3, and 209.6; HRMS (ESI) calcd for
C»7Hg0OsNaSi3; (M+Na)" 571.3646, found m/z 571.3651.

(3R,4S,5R,7R)-3,4,7-tris(tert-butyldimethylsilyloxy)-5-methyl-8-(triethylsilyloxy)oct
an-2-one (60)
TBSO O To a solution of 59 (1.01 g, 1.84 mmol) in CH,Cl, (19
eSO - mL) were added EtN (2.03 mL, 14.7 mmol) and TESCI
so = otes (1.23 mL, 7.34 mmol) at 0 °C; the mixture was stirred at
room temperature for 1.5 h. The reaction was quenched by the addition of saturated
NH4Cl aq. at 0 °C, and the resulting slurry was extracted with CHCI; three times. The
combined organic layers were washed with brine, dried over anhydrous Na,SO., and
concentrated in vacuo. The residue was purified by silica gel chromatography
(EtOAc:hexane, 1:50) to give 60 (1.19 g, 98%) as a colorless oil: [a]*p +2.4 (¢ 1.00,
CHCL); IR (film) 2955, 2932, 2859, and 1724 cm™; "H NMR (400 MHz, CDCl;) & 0.03
(3H, s), 0.04 (6H, s), 0.05 (3H, s), 0.08 (3H, s), 0.09 (3H, s), 0.79 (3H, d, J = 6.8 Hz),
0.86 (9H, s), 0.91 (9H, s), 0.92 (9H, s), 0.94 (9H, t, J = 7.8 Hz), 1.36 (1H, ddd, J = 2.9,
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9.8, 13.7 Hz), 1.73 (1H, ddd, J = 2.4, 11.7, 13.7 Hz), 2.01 (1H, m), 2.20 (3H, s), 3.30
(1H, dd, J = 6.3 Hz, 9.8 Hz), 3.52 (1H, dd, J = 5.4, 9.8 Hz), 3.63 (1H, dd, J = 2.9, 4.9
Hz), 3.66 (1H, m), and 4.09 (1H, d, J = 4.9 Hz); *C NMR (100 MHz, CDCl5) & -4.9,
-4.72, -4.68, -4.4,-4.2,-3.8, 4.3, 6.8, 13.5, 18.1, 18.2, 25.9, 25.9, 26.0, 28.1, 30.5, 40.0,
67.7,70.9, 79.6, 81.4, and 209.7; HRMS (ESI) calcd for C;sH300,Si, (M+H)" 343.2489,
found m/z 343.2491.

(6R,8R,9S,10R,13S,15S,16E,20S,22E)-6,9,10-tris(tert-butyldimethylsilyloxy)-3,3-die
thyl-13-hydroxy-8,15,16,20,27,27-hexamethyl-18-methylene-26,26-diphenyl-4,25-di
oxa-3,26-disilaoctacosa-16,22-dien-11-one (61)

To a solution of LHMDS (1.00 M solution in
THF, 3.70 mL, 3.70 mmol) in dry THF (7.0
mL) was added a solution of 60 (2.20 g, 3.32
mmol) in dry THF (13 mL) at -78 °C; the

OTES mixture was stirred at 0 °C for 30 min and at

OH O

/1,1

room temperature for 1 h. To the mixture was
added a pre-cooled solution of 34 (0.547 g, 1.12 mmol) in dry THF (13.1 mL) at -10 °C;
the mixture was stirred at the same temperature for 20 min. The reaction was quenched
by the addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted
with EtOAc there times. The combined organic layers were washed with brine, dried
over anhydrous Na;SOj,, and concentrated in vacuo. The residue was purified by silica
gel chromatography (MTBE:hexane, 1:40) and gel permeation chromatography
(JAIGEL-1H, CHCIs, flow rate 3.5 mL/min, UV detection at 254 nm) to give 61 (0.705
g, 55%) as a colorless oil: [a]*'p +10.2 (¢ 0.99, CHClL3); IR (film) 2955, 2929, 2857 and
1718 cm™'; "H NMR (400 MHz, C¢Ds) 8 0.09 (3H, s), 0.16 (3H, s), 0.17 (3H, s), 0.19
(3H, s), 0.20 (3H, s), 0.21 (3H, s), 0.62 (6H, q, J = 7.8 Hz), 0.91 (3H, d, J = 6.8 Hz),
1.02 (9H, t, J=7.8 Hz), 1.02 (9H, s), 1.01-1.06 (3H, m), 1.05 (9H, s), 1.05 (9H, s), 1.09
(3H, d, J= 6.8 Hz), 1.20 (9H, s), 1.45 (1H, ddd, J = 4.4, 8.3, 13.7 Hz), 1.80 (3H, d, J =
1.0 Hz), 1.66-1.89 (5H, m),1.99 (1H, dd, J = 7.8, 13.7 Hz) 2.08 (1H, td, J = 6.8, 13.7
Hz), 2.16 (1H, dd, J = 6.3, 13.7 Hz ), 2.37 (1H, m), 2.63 (1H, qt, J = 6.8, 6.8 Hz), 2.80
(1H, dd, J = 2.4, 18.0 Hz), 2.99 (1H, dd, J = 9.3, 18.0 Hz), 3.14 (1H, d, J = 2.4 Hz),
3.54 (1H, dd, J= 6.3, 9.8 Hz), 3.72 (1H, dd, /= 5.4, 9.8 Hz), 3.87 (1H, dd, /= 3.4, 4.9
Hz), 3.91 (1H, m), 4.21 (2H, dd, J= 1.0, 4.9 Hz), 4.29 (1H, m), 4.33 (1H, d, /= 4.9 Hz),
4.95 (1H, d, J=2.0 Hz), 5.06 (1H, d, /= 2.0 Hz), 5.61 (1H, td, J = 4.9, 15.1 Hz), 5.72
(1H, td, J = 6.8, 15.1 Hz), 5.77 (1H, s), 7.26 (6H, m), and 7.82 (4H, m); >*C NMR (100
MHz, C¢Dg) 6 -4.7, -4.32, -4.27, -4.2, -3.8, -3.6, 4.8, 7.1, 14.3, 18.49, 18.54, 18.6, 19.2,
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19.5, 26.2, 26.31, 26.33, 27.1, 31.0, 32.1, 39.7, 40.0, 40.5, 42.7, 45.6, 48.2, 65.0, 66.0,
68.3, 71.5, 80.2, 81.7, 114.8, 125.8, 128.6, 129.7, 130.0, 130.9, 134.4, 136.0, 143.4,
145.1, and 211.8; HRMS (ESI+) caled for CgsH;1307NaSis (M+Na)Jr 1173.7622, found
m/z 1173.7600.

(6R,8R,9S,10R,13R,15S,16E,20S,22E)-6,9,10-tris(tert-butyldimethylsilyloxy)-3,3-di

ethyl-13-hydroxy-8,15,16,20,27,27-hexamethyl-18-methylene-26,26-diphenyl-4,25-d
ioxa-3,26-disilaoctacosa-16,22-dien-11-one (S-18)
[a]"b -6.5 (¢ 1.00, CHCLy); IR (film) 2955,
2930, 2858 and 1712 cm™; '"H NMR (400
MHz, C¢Dg) 6 0.08 (3H, s), 0.16 (3H, s), 0.17
(3H, s), 0.19 (3H, s), 0.20 (3H, s), 0.21 (3H,
s), 0.63 (6H, q, J = 7.8 Hz), 0.94 3H, d, J =
6.8 Hz), 1.02 (9H, t, J= 7.8 Hz), 1.02 (9H, s),
1.02-1.06 (6H, m), 1.05 (9H, s), 1.07 (9H, s), 1.21 (9H, s), 1.51-1.70 (3H, m), 1.71-1.86
(2H, m), 1.78 (3H, d, J= 1.0 Hz), 1.90 (1H, dd, J = 7.8, 13.2 Hz), 2.10 (1H, td, J = 6.8,
13.2 Hz), 2.22 (1H, dd, J = 6.3, 13.2 Hz ), 2.35 (1H, m), 2.66 (1H, dd, J= 9.3, 17.6 Hz),
2.73 (1H, m), 3.07 (1H, dd, J = 2.4, 17.6 Hz), 3.07 (1H, s), 3.53 (1H, dd, J = 6.3, 9.8
Hz), 3.74 (1H, dd, J = 5.4, 9.8 Hz), 3.87 (1H, dd, J = 2.9, 4.9 Hz), 3.91 (1H, m), 4.22
(1H, m), 4.24 (2H, d, J = 4.9 Hz), 4.30 (1H, d, J = 4.9 Hz), 4.99 (1H, d, J = 2.0 Hz),
5.09 (1H, d, J=2.0 Hz), 5.65 (1H, td, J = 4.9, 15.1 Hz), 5.78 (1H, td, J = 7.3, 15.1 Hz),
5.87 (1H, s), 7.26 (6H, m), and 7.83 (4H, m); °C NMR (100 MHz, C¢D¢) & -4.8, -4.3,
-4.22,-4.21, -3.8, -3.5, 4.8, 7.2, 13.8, 13.9, 18.49, 18.53, 18.6, 19.5, 19.7, 20.4, 26.2,
26.4, 27.1, 30.7, 32.2, 39.8, 40.0, 40.7, 42.4, 45.6, 47.9, 65.0, 66.2, 68.3, 71.4, 80.2,
82.0, 114.7, 127.1, 128.6, 129.8, 130.0, 130.9, 134.4, 136.0, 141.6, 145.3, and 211.7,
HRMS (ESI+) caled for CgsH;1s07NaSis (M+Na)" 1173.7622, found m/z 1173.7618.

/II

(6R,8R,9S,10R,13S,15S,16E,20S,22E)-6,9,10,13-tetrakis(tert-butyldimethylsilyloxy)-
3,3-diethyl-8,15,16,20,27,27-hexamethyl-18-methylene-26,26-diphenyl-4,25-dioxa-3,
26-disilaoctacosa-16,22-dien-11-one (S-19)

OTBS To a solution of 61 (0.144 g, 0.125 mmol) in

= 9 CH,Cl, (6.1 mL) were added 2,6-lutidine
(0.220 mL, 1.90 mmol) and TBSOTT (0.140
mL, 0.630 mmol) at -10 °C; the mixture was
. stirred at the same temperature for 1 h. The

reaction was quenched by the addition of
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saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (Et,O:hexane, 1:60) to give S-18 (0.155 g, 98%) as a colorless oil:
[a]*b -16.8 (¢ 1.02, CHCl;); IR (film) 2957, 2933, 2890, and 1720 cm™; "H NMR (400
MHz, C¢Dg) 6 0.13 (3H, s), 0.18 (3H, s), 0.20 (3H, s), 0.21 (3H, s), 0.22 (3H, s), 0.23
(6H, s), 0.25 (3H, s), 0.63 (6H, q, /= 7.8 Hz), 0.98 (3H, d, /= 6.8 Hz), 0.94 3H, d, J =
6.8 Hz), 1.01 (6H, t, /= 7.8 Hz), 1.03-1.08 (3H, m), 1.03 (9H, s), 1.05 (9H, s), 1.07 (9H,
s), 1.08 (9H, s), 1.19 (3H, d, J = 6.8 Hz), 1.20 (9H, s), 1.67-1.85 (6H, m), 1.87 (3H, s),
1.94 (1H, dd, J = 8.3, 13.7 Hz), 2.13 (1H, m), 2.19 (1H, dd, J = 6.3, 13.7 Hz), 2.42 (1H,
m), 2.56 (1H, qt, J = 6.8, 6.8 Hz), 2.89 (1H, dd, /= 6.8, 18.0 Hz), 3.20 (1H, dd, J = 5.4,
18.0 Hz), 3.54 (1H, dd, J = 6.3, 9.8 Hz), 3.74 (1H, dd, J = 5.4, 9.8 Hz), 3.90 (1H, dd, J
=3.9,3.9 Hz), 3.93 (1H, m), 4.23 (1H, d, J=4.9 Hz), 4.32 (1H, d, /= 4.4 Hz), 4.49 (1H,
tt, J= 5.8, 5.8 Hz), 5.00 (1H, d, J= 1.5 Hz), 5.09 (1H, d, J = 1.5 Hz), 5.64 (1H, td, J =
4.9, 15.1 Hz), 5.75 (1H, td, J = 6.8, 15.1 Hz), 5.84 (1H, s), 7.25-7.27 (6H, m), and
7.81-7.84 (4H, m); >C NMR (100 MHz, C¢Dg) & -4.6, -4.4, -4.3, -4.0, -3.9, -3.81, -3.76,
-3.6,4.8,7.2,14.5, 15.1, 18.3, 18.5, 18.6, 18.7, 19.4, 19.5, 19.6, 26.3, 26.4, 27.1, 30.8,
32.1, 39.8, 39.9, 40.7, 44.1, 45.7, 49.1, 65.0, 66.9, 68.4, 71.6, 80.3, 82.0, 114.8, 125.8,
128.6, 129.7, 130.0, 131.0, 134.4, 136.0, 143.1, 145.2, and 207.9; HRMS (ESI) calcd
for C7H;3,07NaSis (M+Na)" 1287.8486, found m/z 1287.8497.

(5R,7R,8S,9R,12S,14S,15E,19S,21E)-8,9,12-tris(tert-butyldimethylsilyloxy)-5-(hydr

oxymethyl)-2,2,3,3,7,14,15,19,26,26-decamethyl-17-methylene-25,25-diphenyl-4,24-
dioxa-3,25-disilaheptacosa-15,21-dien-10-one (62)

OTBS To a solution of S-18 (0.320 g, 0.253 mmol) in
= 9 MeOH (11 mL) and CH,Cl, (5.5 mL) was added
PPTS (0.159 g, 0.633 mmol) at 0 °C; the

mixture was stirred at the same temperature for

//l

" >on 4 h. The reaction was quenched by the addition
OTBDPS OTBS of saturated NaHCO; aq. at 0 °C, and the
resulting slurry was extracted with EtOAc. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel chromatography (EtOAc:hexane, 1:30) to give 62 (0.226 g, 78%)
as a colorless oil: [a]*p -24.9 (¢ 0.99, CHCl;); IR (film) 3485, 2952, 2929, 2893, and
1720 cm™'; 'H NMR (400 MHz, C¢D¢) & 0.10 (3H, s), 0.11 (3H, s), 0.14 (3H, s), 0.16
(3H, s), 0.19 (3H, s), 0.20 (3H, s), 0.23 (3H, s), 0.24 (3H, s), 0.94 (3H, d, J = 6.5 Hz),
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1.01-1.05 (3H, m), 1.01 (9H, s), 1.03 (9H, s), 1.04 (9H, s), 1.05 (9H, s), 1.19 (3H, d, J =
6.7 Hz), 1.20 (9H, s), 1.42 (1H, ddd, J = 3.4, 10.3, 13.9 Hz), 1.68-1.97 (6H, m), 1.88
(3H, d, J=1.3 Hz), 1.94 (1H, dd, J = 8.1, 13.9 Hz), 2.14 (1H, m), 2.20 (1H, dd, J = 6.3,
13.5 Hz), 2.26 (1H, m), 2.56 (1H, qt, J = 6.7, 6.7 Hz), 2.88 (1H, dd, J = 7.0, 18.0 Hz),
3.18 (1H, dd, J = 5.2 Hz, 18.0 Hz), 3.40 (1H, dd, J= 4.9, 10.8 Hz), 3.48 (1H, dd, J = 4.3,
10.8 Hz), 3.77 (1H, tt, J= 4.7 Hz), 3.85 (1H, dd, J = 4.0, 4.0 Hz), 4.23 (2H, dd, J= 0.9,
4.9 Hz), 4.32 (1H, d, J = 4.3 Hz), 4.49 (1H, tt, J= 5.2, 6.7 Hz), 5.00 (1H, d, J = 2.0 Hz),
5.09 (1H, d, J=2.0 Hz), 5.64 (1H, td, J = 4.9, 15.3 Hz), 5.76 (1H, td, J= 7.2, 15.3 Hz),
5.84 (1H, s), 7.27 (6H, m), and 7.83 (4H, m); °C NMR (100 MHz, C¢D¢) & -4.6, -4.4,
43, -42, -4.1, -4.0, -3.9, -3.7, 15.1, 15.3, 18.3, 18.4, 18.5, 18.6, 19.4, 19.51, 19.54,
26.21,26.24,26.27,26.33,27.1,31.1, 32.1, 39.4, 39.8, 39.8, 44.1, 45.7, 49.3, 65.0, 66.9,
67.4, 71.4, 79.8, 82.1, 114.8, 125.8, 128.6, 129.7, 130.0, 131.0, 134.4, 136.0, 143.1,
145.2, and 208.0; HRMS (ESI) calcd for CesH;1s0,NaSis (M+Na)™ 1173.7622, found
m/z 1173.7610.

(E)-((2R,4R,5S,6R,9S,11S,12E,16S,18E)-2,5,6,9-tetrakis(tert-butyldimethylsilyloxy)-
20-(tert-butyldiphenylsilyloxy)-4,11,12,16-tetramethyl-14-methylene-7-oxoicosa-12,
18-dienyl) 2-methylhepta-2,6-dienoate (63)

To a solution of 5 (99.7 mg, 0.711 mmol) in
toluene (7.3 mL) was added
2,4,6-trichlorobenzoyl chloride (0.111 mL, 0.712
mmol) and Et;N (98.6 uL, 0.712 mmol) at 0 °C;
‘1, the mixture was stirred at the same temperature
for 10 min. To the mixture was stirred a solution
of 62 (84.5 mg, 0.0733 mmol) in toluene (7.3 mL)
and DMAP (87.0 mg, 0.712 mmol) at 0 °C; the

mixture was stirred at room temperature for 1.5 h. The reaction was quenched by the

OTBDPS o

addition of saturated NH4Cl aq. at 0 °C, and the resulting slurry was extracted with
EtOAc three times. The combined organic layers were washed with brine, dried over
anhydrous Na,;SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (EtOAc:hexane, 1:40) to give 63 (91.9 mg, 98%) as a colorless oil:
[a]*'b -20.5 (¢ 0.98, CHCl;); IR (film) 2955, 2929, 2895, and 1716 cm™; "H NMR (400
MHz, C¢Dg) 6 0.11 (3H, s), 0.13 (3H, s), 0.16 (3H, s), 0.18 (3H, s), 0.20 (6H, s), 0.23
(3H, s), 0.24 (3H, s), 0.94 (3H, d, J = 6.8 Hz), 1.00 (3H, d, J = 6.8 Hz), 1.03 (9H, s),
1.036 (9H, s), 1.042 (9H, s), 1.05 (9H, s), 1.20 (3H, d, J = 6.8 Hz), 1.21 (9H, s), 1.54
(1H, ddd, J = 2.9, 11.2, 13.7 Hz), 1.68-2.04 (10H, m), 1.88 (3H, s), 1.88 (3H, s), 2.14
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(1H, m), 2.20 (1H, dd, J = 6.3, 13.7 Hz), 2.35 (1H, m), 2.56 (1H, qt, J = 6.8, 6.8 Hz),
2.89 (1H, dd, J = 6.8, 18.0 Hz), 3.18 (1H, dd, J = 5.4, 18.0 Hz), 3.85 (1H, dd, J = 3.9,
3.9 Hz), 4.06 (1H, m), 4.16 (1H, dd, J = 4.9, 11.2 Hz), 4.23 2H, d, J = 4.9 Hz), 4.29
(1H, dd, J =54, 11.2 Hz), 4.31 (1H, d, /= 4.4 Hz), 4.49 (1H, tt, /= 5.4, 6.3 Hz), 4.97
(1H, dd, J = 1.5, 10.2 Hz), 5.00 (1H, dd, J = 1.5, 17.1 Hz), 5.00 (1H, d, J = 2.0 Hz),
5.09 (1H, d, J=2.0 Hz), 5.61-5.75 (2H, m), 5.74 (1H, td, /= 6.8, 15.1 Hz), 5.84 (1H, s),
6,96 (1H, td, J = 6.3, 1.5 Hz) 7.24-7.27 (6H, m), and 7.81-7.84 (4H, m); *C NMR (100
MHz, C¢Dg) 6 -4.6, -4.4, -4.32, -4.29, -4.1, -4.0, -3.9, -3.7, 12.8, 14.6, 15.2, 18.3, 18.4,
18.5, 18.6, 19.4, 19.5, 19.6, 26.21, 26.24, 26.26, 26.34, 27.1, 28.3, 31.0, 32.1, 32.9,
39.75, 39.84, 40.5, 44.1, 45.7, 49.3, 65.0, 67.0, 68.6, 69.3, 80.0, 82.0, 114.8, 115.5,
125.8, 128.5, 129.7, 130.0, 131.0, 134.4, 136.0, 137.7, 141.7, 143.1, 145.2, 167.5, and
207.8; HRMS(ESI) caled for Cs3H;2808NaSis (M+Na)+ 1295.8353, found m/z
1295.8352.

(E)-((2R,4R,5S,6R,9S,11S,12E,16S,18E)-2,5,6,9-tetrakis(tert-butyldimethylsilyloxy)-
20-hydroxy-4,11,12,16-tetramethyl-14-methylene-7-oxoicosa-12,18-dienyl)
2-methylhepta-2,6-dienoate (S-20)

To a solution of 63 (0.119 g, 0.0933 mmol) in
DMF (0.94 mL) was added a solution of TBAF
(1.0M solution in THF, 46.7 pL, 0.047 mmol),
AcOH (2.70 pL, 0.0470 mmol) and H,O (4.20
uL 0.240 mmol) in THF (0.42 mL) at 0 °C; the

mixture was stirred at room temperature for 5 h.

//,

The reaction was quenched by the addition of

water at 0 °C, and the resulting slurry was
extracted with Et;O. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,, and concentrated in vacuo. The residue was purified by silica gel
chromatography (EtOAc:hexane, 1:8) and gel permeation chromatography (JAIGEL-1H,
CHCl;, flow rate 3.5 mL/min, UV detection at 254 nm) to give S-19 (79.5 mg, 82%) as
a yellow oil, along with the recovered 63 (6.50 mg, 4.3%): [0]**p -26.6 (¢ 0.98, CHCl;);
IR (film) 3411, 2954, 2929, 2897, and 1715 cm™; 'H NMR (400 MHz, C¢Ds) & 0.12 (3H,
s), 0.14 (3H, s), 0.16 (3H, s), 0.18 (3H, s), 0.19 (3H, s), 0.21 (3H, s), 0.23 (3H, s), 0.24
(3H, s), 0.92 (3H, d, J= 6.8 Hz), 1.01 (3H, d, J = 6.8 Hz), 1.035 (9H, s), 1.039 (9H, s),
1.047 (9H, s), 1.053 (9H, s), 1.18 (3H, d, J = 6.8 Hz), 1.55 (1H, ddd, J=2.9, 11.2, 13.7
Hz), 1.68-1.89 (5H, m), 1.87 (3H, s), 1.88 (3H, s), 1.92 (1H, dd, J = 7.8, 13.2 Hz),
1.99-2.03 (4H, m), 2.10 (1H, ddd, J= 5.4, 5.4, 13.2 Hz), 2.18 (1H, dd, /= 5.9, 13.2 Hz),

95



2.36 (1H, m), 2.54 (1H, qt, J = 6.8, 6.8 Hz), 2.88 (1H, dd, J = 6.8, 18.0 Hz), 3.19 (1H,
dd, J =54, 18.0 Hz), 3.86 (1H, dd, J = 3.9, 3.9 Hz), 3.93 (2H, m), 4.07 (1H, m), 4.17
(1H,dd,J=4.9, 11.2 Hz), 4.23 (1H, dd, /= 5.4, 11.2 Hz), 4.31 (1H, d, /= 4.4 Hz), 4.47
(1H, tt,J=5.9,5.9 Hz), 4.98 (1H, dd, J= 1.5, 10.2 Hz), 4.99 (1H, dd, /= 1.5, 17.1 Hz),
5.00 (1H, d, J=2.0 Hz), 5.08 (1H, d, J = 2.0 Hz), 5.53-5.73 (3H, m), 5.83 (1H, s), and
6,96 (1H, td, J= 5.9, 1.5 Hz); *C NMR (100 MHz, C¢D¢) & -4.6, -4.5, -4.32, -4.27, -4.1,
-4.0, -3.9, -3.6, 12.8, 14.6, 15.1, 18.3, 18.4, 18.5, 18.6, 19.4, 19.5, 26.21, 26.23, 26.25,
26.3, 28.3, 31.0, 32.1, 32.9, 39.9, 40.4, 44.0, 45.8, 49.1, 63.6, 66.9, 68.6, 69.3, 80.0,
81.9, 114.8, 115.5, 125.8, 128.5, 128.6, 130.4, 131.7, 137.7, 141.7, 143.1, 145.2, 167.6,
and 208.0; HRMS (ESI) caled for Cs7H;;10gSiy (M+H)Jr 1035.7356, found m/z
1035.7371.

(E)-((2R,4R,5S,6R,9S,11S,16R,E)-2,5,6,9-tetrakis(tert-butyldimethylsilyloxy)-17-((2
S,35)-3-(hydroxymethyl)oxiran-2-yl)-4,11,12,16-tetramethyl-14-methylene-7-oxohe
ptadec-12-enyl) 2-methylhepta-2,6-dienoate (S-21)

To a solution of Ti(Oi-Pr)s (25.0 mg, 0.088
mmol) and MS4A in dry CH,Cl, (0.85 mL) was
added a solution of (+)-DET (21.9 mg, 0.106
mmol) in dry CH,Cl, (0.40 mL) at - 40 °C; the
mixture was stirred at -30°C for 30 min, To the
mixture was added TBHP (5.50 M solution in
decane 0.241 mL, 1.32 mmol) and a solution of
S-19 (91.3 mg, 0.0880 mmol) in dry CH,Cl, (1.2 mL) at the same temperature; the

mixture was stirred at — 20 °C for 30 min. The reaction was quenched by the addition of

//,

saturated (+)-tartaric acid aq. at 0 °C, the resulting slurry was extracted with Et,O three
times. The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
chromatography (EtOAc:hexane, 1:6) to give S-20 (49.6 mg, 54%) as a colorless oil,
along with the recovered S-19 (25.7 mg, 28%): [a]*’b -26.6 (¢ 0.98, CHCls); IR (film)
3411, 2954, 2929, 2897, and 1715 cm™; "H NMR (400 MHz, C¢Ds) & 0.13 (3H, s), 0.14
(3H, s), 0.17 (3H, s), 0.187 (3H, s), 0.194 (3H, s), 0.21 (3H, s), 0.22 (3H, s), 0.25 (3H,
s),), 0.91 3H, d,J=6.8 HZ), 1.01-1.03 (3H, m), 1.03 (9H, s), 1.04 (9H, s), 1.05 (9H, s),
1.06 (9H, s), 1.19 (3H, d, J = 6.8 Hz), 1.51-1.61 (2H, m), 1.68-1.89 (4H, m), 1.85 (3H,
s), 1.88 (3H, s), 1.95 (1H, dd, J = 7.8, 13.2 Hz), 1.99-2.03 (4H, m), 2.14 (1H, dd, J = 6.3,
13.2 Hz), 2.36 (1H, m), 2.52-2.61 (2H, m), 2.83 (1H, td, 5.4, 2 Hz), 2.90 (1H, dd, J =
6.8, 17.6 Hz), 3.17 (1H, dd, J = 5.4, 17.6 Hz), 3.36 (1H, dd J = 2.9, 12.2 Hz), 3.55 (1H,
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dd, J=2.4, 12.2 Hz), 3.88 (1H, dd, J = 3.9, 3.9 Hz), 4.08 (1H, m), 4.18 (1H, dd, J = 4.9,
11.2 Hz), 4.29 (1H, dd, J = 5.9, 112 Hz), 4.33 (1H, d, J = 4.4 Hz), 4.47 (1H, tt, J= 5.9,
5.9 Hz), 4.98 (1H, d, J = 2 Hz), 4.95-5.03 (2H, m), 5.00 (1H, d, J= 2 Hz), 5.67 (1H, tdd,
J=6.3,10.2, 17.1 Hz), 5.81 (1H, s), and 6.96 (1H, td, J= 5.9, 1.5 Hz); °C NMR (100
MHz, C¢Dg) & -4.6, -4.5, -4.3, -4.2, -4.1, -4.0, -3.97, -3.7, 12.8, 14.6, 15.1, 18.3, 18.4,
18.6, 18.6, 19.4, 19.7, 26.2, 26.3, 28.3, 30.0, 31.1, 32.9, 39.0, 39.9, 40.4, 43.9, 46.4,
48.9, 54.4, 58.9, 62.0, 67.0, 68.6, 69.3, 79.8, 81.9, 115.0, 115.5, 125.6, 128.5, 128.6,
137.7, 141.8, 143.3, 144.8, 167.6, and 208.0; HRMS (ESI) calcd for Cs7H;;009NaSiy
(M+Na)" 1073.7125, found m/z 1073.7115.

(E)-((2R,4R,5S,6R,9S,11S,16R,E)-2,5,6,9-tetrakis(tert-butyldimethylsilyloxy)-4,11,1
2,16-tetramethyl-14-methylene-7-oxo0-17-((2S,3S)-3-vinyloxiran-2-yl)heptadec-12-e
nyl) 2-methylhepta-2,6-dienoate (64)

To a solution of S-20 (7.70 mg, 7.32 umol) in
CH,ClI, (0.55 mL) was added pyridine (30 pL,
0.37 mmol) at 0 °C and Dess-Martin periodinane
(15 wt. % solution in CH,Cl,, 0.23 mL, 0.110
. mmol) at 0 °C; the mixture was stirred at the same
temperature for 4 h. The reaction was quenched
by the addition of 2-propanol (2.5 mL) at 0 °C;

the mixure was stirred at room temperature for 1 h. The crude product was purified by

Florisil chromatography (EtOAc:hexane, 1:8) to give an aldehyde (7.00 mg, 91%) as a
colorless oil.

To a solution of PhsPCH;3Br (95.4 mg, 0.267 mmol) in dry THF (0.80 mL) was added
NaHMDS (1.0M solution in THF, 0.20 mL, 0.20 mmol) at 0 °C; the mixture was stirred
at 0 °C for 1 h. To the mixture was added a solution of the aldehyde (3.50 mg, 3.33
umol) in dry THF (1.6 mL) at 0 °C; the mixture was stirred at room temperature for 1 h.
The reaction was quenched by the addition of saturated NH4Cl aq. at 0 °C, and the
resulting slurry was extracted with EtOAc. The combined organic layers were washed
with brine, dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel chromatography (EtOAc:hexane, 1:15) to give 64 (2.80 mg, 80%)
as a colorless oil: [a]*p -23.6 (¢ 0.96, CHCL); IR (film) 2954, 2928, 2856, and 1714
cm™; 'TH NMR (400 MHz, C¢Dg)  0.13 (3H, s), 0.15 (3H, s), 0.17 (3H, s), 0.19 (3H, s),
0.20 (3H, s), 0.21 (3H, s), 0.23 (3H, s), 0.26 (3H, s), 0.92 (3H, d, J = 6.8 Hz), 1.02 (3H,
d, J= 6.8 Hz), 1.04 (9H, s), 1.05 (9H, s), 1.062 (9H, s), 1.064 (9H, s), 1.19 (3H, d, J =
6.8 Hz), 1.52-1.64 (2H, m), 1.69-1.89 (4H, m), 1.86 (3H, s), 1.89 (3H, s), 1.96 (1H, dd,
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J=17.8,13.2 Hz), 1.94-2.04 (4H, m), 2.14 (1H, dd, J = 6.3, 13.2 Hz), 2.37 (1H, m), 2.57
(1H, qt, J = 6.8, 6.8 Hz), 2.75 (1H, td, J= 5.9, 2.0 Hz), 2.91 (1H, dd, J = 6.8, 17.6 Hz),
2.93 (1H, dd, J=2.0, 7.3 Hz), 3.17 (1H, dd, J= 4.8, 17.6 Hz), 3.89 (1H, dd, J= 3.9, 3.9
Hz), 4.08 (1H, m), 4.18 (1H, dd, J = 4.9, 11.2 Hz), 4.30 (1H, dd, J = 5.4, 11.2 Hz), 4.34
(1H, d, J = 4.4 Hz), 4.46 (1H, tt, J= 5.9, 5.9 Hz), 4.96-5.06 (4H, m), 5.06 (1H, dd, J =
1.5, 10.2 Hz), 5.32 (1H, dd, J = 1.5, 17.1 Hz), 5.55 (1H, ddd, J = 7.3, 10.2, 17.1 Hz),
5.68 (1H, tdd, J = 6.3, 10.2, 17.1 Hz) 5.81 (1H, s), and 6,97 (1H, td, J = 5.9, 1.4 Hz);
BC NMR (100 MHz, C¢D¢) 6 -4.6, -4.5, -4.3, -4.2, -4.1, -4.0, -3.9, -3.7, 12.8, 14.7, 15.1,
18.3, 18.4, 18.55, 18.64, 19.4, 19.7, 26.2, 26.26, 26.34, 28.3, 30.0, 31.2, 32.9, 39.4, 39.9,
40.4,43.9,46.4,48.9,59.0, 59.1, 67.1, 68.6, 69.3, 79.8, 82.0, 115.0, 115.5, 118.0, 125.6,
128.6, 136.9, 137.7, 141.7, 143.3, 144.8, 167.5, and 207.9; HRMS (ESI) calcd for
CssH11003NaSi; (M+Na)™ 1069.7176, found m/z 1069.7192.

(1S,2E,6E,11R,13R,14S,15R,18S,20S,21E,25R,27S)-11,14,15,18-tetrakis(tert-butyldi
methylsilyloxy)-7,13,20,21,25-pentamethyl-23-methylene-9,28-dioxabicyclo[25.1.0]
octacosa-2,6,21-triene-8,16-dione (65)

To a solution of 64 (8.30 mg, 7.92 umol) in
benzene (8.3 mL) was added Grubbs 2nd catalyst
(0.670 mg, 0.790 umol) at room temperature; the
mixture was stirred at the same temperature for 3
i h. The reaction was quenched by the addition of
DMSO (45.0 pL, 0.63 mmol); the mixture was
stirred overnight. The crude solution was purified
by Florisil chromatography (EtOAc:hexane, 1:15) to give 65 (7.70 mg, 95%) as a
colorless oil: [0]**p -19.1 (¢ 0.82, CHCLs); IR (film) 2955, 2929, 2856, and 1715 cm™;
'H NMR (400 MHz, C¢Ds) 8 0.14 (3H, s), 0.15 (3H, s), 0.17 (3H, s), 0.19 (3H, s), 0.206
(3H, s), 0.209 (3H, s), 0.22 (3H, s), 0.24 (3H, s), 0.97 (3H, d, J = 6.5 Hz), 1.025 (9H, s),
1.026 (9H, s), 1.069 (9H, s), 1.072 (9H, s), 1.11 (3H, d, J=5.4 Hz), 1.13 3H, d, J=5.6
Hz), 1.22 (1H, ddd, J = 5.1, 9.0, 13.7 Hz), 1.57 (1H, ddd, J = 4.7, 6.5, 13.7 Hz),
1.62-1.77 (2H, m), 1.78-1.85 (2H, m), 1.83 (3H, d, /= 1.1 Hz), 1.87 (3H, d, /= 1.1 Hz),
1.95 (1H, dd, J = 8.8, 13.2 Hz), 1.95-2.00 (4H, m), 2.14 (1H, dd, /= 5.8, 13.0 Hz), 2.46
(1H, m), 2.55 (1H, qt,J="7.0, 7.0 Hz), 2.81 (1H, ddd, /= 1.8, 5.2, 6.5 Hz), 2.97 (1H, dd,
J=1.8,7.9 Hz), 298 (1H, dd, J= 5.4, 17.3 Hz), 3.11 (1H, dd, J = 5.6, 17.3 Hz), 3.89
(1H, dd, J=3.8, 3.8 Hz), 4.14 (1H, m), 4.32 (1H, m), 4.34 (1H, d, /= 4.3 Hz), 4.36 (1H,
dd, J=4.5,10.5 Hz), 4.96 (1H, d, /= 2.2 Hz), 5.04 (1H, d, J = 2.2 Hz), 5.68 (1H, td, J
=5.8,15.5 Hz) 5.78 (1H, s), and 6,89 (1H, m); *C NMR (100 MHz, C¢Dy) & -4.5, -4.22,
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-4.16, -4.14, -4.08, -4.0, -3.9, -3.5, 12.9, 14.5, 15.0, 18.4, 18.6, 18.7, 19.6, 20.0, 26.3,
27.1, 29.9, 30.7, 30.9, 39.8, 40.3, 41.6, 42.6, 46.3, 47.0, 58.8, 59.3, 67.6, 68.7, 69.1,
79.7, 81.6, 115.2, 125.7, 128.6, 130.3, 133.5, 140.9, 142.5, 144.6, 167.2, and 208.6;
HRMS (ESI) caled for CsgH;0s0sNaSiy (M+Na)™ 1041.6863, found m/z 1041.6881.

Amphidinolide G (2)

To a solution of 65 (2.0 mg, 2.0 umol) in dry THF
(0.40 mL) was added a solution of TASF (16.2 mg,
0.0589 mmol) in dry DMF (0.15 mL) and H,O (3.0

pul) at 0 °C; the mixture was stirred at room

OH O

//,

temperature for 2 h. The crude product was purified
by Florisil chromatography (EtOAc:hexane, 8:1) to
0 give 2 (0.80 mg, 72%) as a white solid: [a]*p -57.1
(c 0.082, CHCly); IR (film) 3433, 3359, 2924, 1705, 1472, 1262, and 1118 cm™; 'H
NMR (400 MHz, CDCls) 6 0.89 (3H, d, J= 6.5 Hz), 1.06 (3H, d, /= 6.7 Hz), 1.11 (3H,
d, J=6.7 Hz), 1.19 (1H, ddd, J = 3.1, 8.5, 13.7 Hz), 1.40 (1H, ddd, J = 2.2, 5.5, 14.1
Hz), 1.43 (1H, m), 1.48 (1H, m), 1.63 (1H, m), 1.74 (3H, d, /= 1.1 Hz), 1.83 (1H, m),
1.84 (3H, d, /= 1.1 Hz,), 1.88 (1H, m), 2.04 (1H, m), 2.11 (1H, m), 2.15-2.43 (6H, m),
2.68 (1H, d, J= 5.2 Hz), 2.68 (1H, d, J = 6.7 Hz), 2.94 (1H, ddd, J = 2.2, 2.2, 8.5 Hz),
3.05 (1H, dd, J = 2.2, 8.5 Hz), 3.11 (1H, d, J = 2.5 Hz), 3.44 (1H, d, J = 7.9 Hz), 3.91
(1H, m), 3.94 (1H, m), 3.97 (1H, m), 4.14 (1H, dd, J= 3.1, 11.4 Hz), 4.23 (1H, dd, J =
3.4,11.4 Hz),4.30 (1H, d, J= 3.6 Hz), 4.32 (1H, d, J= 11.4 Hz), 4.35 (1H, dd, J= 1.8,
3.6 Hz), 4.82 (1H, s), 4.99 (1H, s), 5.20 (1H, dd, J = 8.5, 15.5 Hz), 5.52 (1H, s), 5.84
(1H, ddd, J=4,7, 8.8, 15.5 Hz), and 6.71 (1H, td, J= 6.3, 1.1 Hz); >*C NMR (100 MHz,
CDCl) 6 12.7, 12.8, 18.0, 18.2, 20.6, 27.1, 29.3, 31.0, 36.3, 37.0, 39.9, 40.4, 40.8, 44.1,
46.8, 59.3, 59.8, 66.6, 68.7, 69.1, 74.3, 77.8, 114.9, 125.8, 128.2, 128.8, 135.8, 141.1,
141.7, 143.9, 167.8, and 211.5; HRMS(ESI) calcd for C3,Hsg0sNa (M+Na)™ 585.3403,
found m/z 585.3414.
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