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Ac
AcOEt
aq.

Bn

Bu
CBS
DBU
DDQ
DEAD
DET
DIBAH
DIPEA
DIPT
DMAP
DMF
DMSO

EDCI
EE
Et
eq.
Hex
IBX

LHMDS

MCPBA

MNBA
MOM

W
acetyl
ethyl acetate
aqueous
benzyl
butyl
Corey-Bakshi-Shibata
1,8-diazabicyclo[5.4.0lundec-7-ene
2,3-dichloro-5,6-dicyano-1,4-benzoquinone
diethyl azodicarboxylate
diethyl tartrate
diisobutylaluminium hydride
N, N-diisopropylethylamine
diisopropylethylamine
N, N-dimethyl-4-aminopyridine
N,MN-dimethylformamide
dimethylsulfoxide
diastereomeric ratio
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
ethoxyethyl
ethyl
equivalent
hexyl
olodoxybenzoic acid
lithium aluminum hydride
lithium bis(trimethylsilyl)amide
meta
m<hloroperbenzoic acid
methyl
2-methyl-6-nitrobenzoic anhydride

methoxymethyl



MS molecular sieves

NaHMDS sodium bis(trimethylsilyl)amide
n normal

NMO 4-methylmorpholine MN-oxide
NMR nuclea magnetic resonance

Nu nucleophile

0 ortho

D para

Ph phenyl

PMB pmethoxybenzyl

PPTS pyridinium prtoluenesulfonate
Pr propyl

RCM ring-closing metathesis

Red-Al sodium bis(2-methoxyethoxy) aluminium hydride
sat. saturated

SM starting material

¢ tertiary

TBAF tetra- mbutylammonium fluoride
TBDPS tertbutyldiphenylsilyl

TBHP tert-butyl hydroperoxide

TBS tertbutyldimethylsilyl

Tf trifluoromethanesulfonyl

TFAA trifluoroacetic anhydride

THF tetrahydrofuran

TLC thin layer chromatography
TMS trimethylsilyl

TPAP tetrapropylammonium perruthenate
TS transition state

Ts tosyl
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RLUCTET-, FroH T table IR T IDIZ HARADIELCRKDE 1AL THY , DA ATEN
D& 7GR AET D728 . ZOIRERIZNE 2 Z L3 2< H 4 1RIEIEDMIFE ST T, 4 H

T OIBPRIET TR, HERE, AL IRIED 3 AR ATHOI T,

Table 1. FERNENAIFETCEDFRHER D

FEIA| 2006 2011 2012 2013
JIEfR
BEIR] FELEL FEIA| FELEL BElA| FELEL FEIX| L
R 1084450 A 1253066 g 1256359 A 1268436
WAL | EMETED 329314 | EMEEAY 357305 | EMEEEW 360963 | EMEHEY 364872
H2hr LR 173024 DRER 194926 LR 198836 DR 196723
3L | MaiAERE 128268 Jifigé 124749 fitige 123925 fifige 122969
4L Jifie 107242 | Mg 123867 | MMMmEwE 121602 | Mgy 118347

HUE, i) S0 7 TERE DN 21T AU FIREE U RIRIE L\ o T JRFTRTED N 3R
SNDHEDE N, LinL, HOREHEITUI N AT RFTERIOS | HLU AL
DIRRI R 5D, Chud, BG-SHIHUT A iz TR Z D780 /NS0 7]
> HIIESoAR 4 2RO B LT Ml S AR S 57280 T D, Fiz, P FOF S
(&0 TN 8 DRSS NS TS RFTRAICER e O TABRY 2B HIB T 5,

ek, P AN I DIRHE, Wank, T, BlBEW Tz BINER 3B 097< | R ITRE
BHATRNDIRIRE ThoT, L, Sl TIEMERETIHTT720, AEROBA IR 5%
DERILTZ0 3528 T RWERZ R CE 5301270 o7, F72, 77 Ml SR o< o3 Y

FNFEINESN TE TR ALFREIFLERL TOD, Ll —J7 CTIBRIIRE T DR



RN BER &L TH MR Z At > 7= R 5, D ZHIMPED R TRk~ &Y, Bz
X, ZHFEHN T AR —2—0E3EiL 2 3T 65, ZAMEHN AR —42—21%, il
B AT DS L R THY,
- Permeability-glycoprotein (P-gp): P-Hizs /<75
-Multidrug Resistance Protein (MRP): Z#iifitt:7s <78
-Breast Cancer Resistance Protein (BCRP): $LASAMES L </ BT

D 3 FFNLENHAILTND, ZIHD AR ERIFAIREPNI TR AL TETA LA W2 ifust
~HEHT22L 3 THY, XL RVET LB RBIEDLEMIRED 3> TD(Figure 1), FRIC
P-gp 138k~ 7090 L HlE MR~ EHE T 22 8005 | EEZRMFZERIE CHVIFFE A TV

éo

OH

Me0 NACOOH
MeO
HOOC H 0=$=0
COOH
Leukotriene C4 Estradiol-173-glucuronide Estrone sulfate
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P-gp: Colchicine &\ 7AW T L e A RSB  AlE e < OBKME L&)
MRP: Leukotriene C4, Estradiol-17B-glucuronide, Estrone sulfate ZEDBIKMH:71
BCRP : Mitoxantrone, Topotecan., Doxorubicin 2Dl

Figure 1. ZAHEHN L AR —2—DIVE 49



R P-gp HESEILE72 52 A RIS AL CU R VIS, YRR3R0 P-gp 0 X 3 ST
10 3RS TWARER] QZ69 LI, ZORESITIRG T0A, BSK 136A Th5
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Figure 2. X#USanFHTIC LD Y IR AR P-gp O



NV TIFAI P-gp O ECoORERRY 10 % figure 8 (27", Trans Membrane
(TM) EREIE Do~V y 7 ZAREED T I BEFE S | M0 I 2 B8 3 2 i 5 3 1 Ik
(Trans-Membrane Domain: TMD)& ., 2 SO X7 A4 FRfEAR A1 (Nucleotide Binding
Domain: NBD)/)»5725881&E T b, P-gp D TM IXAEF 12 [ EimlL . TM1-TM12 F

THDHZENTTHr>TUND,

T™MD1 T™MD2

S B P 33 J \J 368 694 J N/ 1008
Coo > =
385-626 1031-1270
N R 3 CRim

Figure 3. /73X P-gp O - CoREEIX

I5IZeh P-gp CRE DR A TEIEUZ BT DHIIE 119 223 TWD, AEITIT: figure 4 1R
9~ verapamil °% DOifEA(MethaneThioSulfonate (MTS)-verapamil)23dhV) ., b vy
T KB XD | verapamil FEAEEI L, TM4: 5222, TM6:1.339, A342, TM10:1868, TM11:
F942, T945, TM12:G984 (ZFHENLHT-D THHZ ENHEESNL TS (Figure 5), ZDXHIC
P-gp LREEDOREATEAFEE TEDL, P-gp OEAPEINT L AR — 2 —HEREA B E T HFH

PO REIRFIT L7225 THAD,
MeO N OMe CN
CN \/\©: 0 H\/\@om
MeO OMe
Verapamil MTS-verapamil

Figure 4. Verapamil & MTS-verapamil D&



Verapamil
Binding

Figure 5. th P-gp (2413 % verapamil OHEE RS Sk

ZHVET P-gp OHEHIEREZ THE T D1k 4 723554 (cyclosporin, ritonavir, MK571, Hoechst
33342)HVFE . 1520 XL TODAY, DT R TIZRHL CREMIZeiE A B O R E S OEFIFERE
DOFFAE TSN TR, 7035 FREBHERIO L FA#E EofEE S L C Ph HEb W 7Bk

DHEREEEZZLELEW T R HIT HivS(Figure 6),
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OEt

ZORRZRE FITIBN T, BULRFEOMF Hd% 513 colchicine MEZ S 7= KB-C2 i 2V
OGRS EAFEEEE 375 LW SAIMMME e REE D YRR EAT o T, T D—HOMFED T
B ERBRACHIRA D A3 AR B CODIMAY) Saccharothrixide sp. CF24 % REHAEL
Z ORI AE W E BB TAZ) —=0 7 T T, ZORER HLWZAIM: iR

7209% 14 BRI AR sekothrixide % 1991 4F IR LT-, 22

Sekothrixide
(Proposed Structure)



= sekothrixide B CHEALI-HAD [CsofEl 6.5 pg/mL THY, F7- 1.5 pg/mL O
colchicine ¥Rz [FIFFZIRINL 72050 ICs0 fElT 1.0 pg/mL Z7RU ., RIS RATFHE L2 L0
WESIN TS, 22 ZOfbF S EORMREL T, IBHD 7 B R P OE TR 7 et
Fo— ML 3 DDOAF LI 1 DD =@EHF L 7 4L DI TRERS - T "N A R BRSNS
HIVD, MIBICIFAKEE R LW OBUKME, 7 M ARBRITBUKMETHLH L) | AIBHEBR Tli»&
DEZDRNER "SI CD, Fiz, oo 14 BE~707 7 MALEWIE, FERZ AL TWHTE
IRZNDY sekothrixide (ZIFEENEWSTRHED DD, ZORRR IR VEBEM L 2 =— 27
(L FHEED D | ZEH 1T sekothrixide 2R G RRDY —7 b U THHHILNEE X ABRFET T2
L&,

W SeAEDIZd D sekothrixide OREERFHTIZIROIINCL TiTITZ, 29 {lIBHORY 7 me

R —MEEOFRISLA LT scheme 1 D X7 b8 iA#E Tal MEREVME TR ESHTZ, &
3, sekothrixide %€ /7 Eh=RIE~EZHL C15-C17 MDONAELEZ BSNE LT, RIZTZ
N BREBAER L, T BER=RIRALFHEL C13-C15 KON C17-C19 WD NAARBLEZRELTZ, =
NHE )T ER=REED T B =N RO EFEAT ML T —Z oA G o TR RO FE%}
SARBE DR ESAUI,



OH OH OH
NaOMe OH OH OH OH o 4o o)
21 L i) 13 ',\ o 1 OMe
MeOH
o /
Isolated Sekothrixide Ozonolysis

TsOH
OAc OAc OAc OAc
11
Me0><OMe 2 13 OH

(6) O O © OTBDPS

Monoacetonide

21 11

Diacetonide
Scheme 1

ZU N B ED C4,6,8 MDD AT IV IED ST DT 29 13, DADAS90 (Distance Analysis
in Dihedral Angle Space)? LIS 17T L% VT, ZDOHFETE/TER=R
ROFT NT —2EAER% MM2 L~V CRESERGE AT, 2 Dl tiits, € /7 Eh=
RRDT1 7V 7 TERDHEVD LD 2 THifh &, NOE FHRIZfil#54& L T vy DADAS90
(AT %, 70T ANESCTHEED 2 AL HIRISRIIENTT ¥ MBI LS %, 22
FAbE RO T D, THDWK OB D TS RAHE PRI ALERL | SebMELED @, 37
H RMSD (Root Mean Square Deviation) DfEZS NSNS DEARELTZ, £ DT C4 (A3 R,
Ce N S, C8Ais RDELER % 4R 6S 8RTh-71=(Figure 7), L)L, ik bid MM2
LULORRETHY | filf5HT sekothrixide =D DDT —4#% FHNTELTE /7 E =R

(KDALY IVT =22 BAT LU THY, HVFENIDFED,



4R 6S 8R 4R 6R 8R 4R 6S 8S 4R 6R 8S
RMSD  0.451 0.951 0.842 0.842

4S 6S 8R 4S 6R 8R 4S 6S 8S 4S 6R 8S
RMSD  0.892 0.630 0.804 0.842

Figure 7. DADAS90 | ZLAFEREEFELY T AT LA~ — L OFEESELIME g

DX~ ruT IRy EOAF VDS RLRICE T HVENEND, BRI
sekothrixide DA ABIFEIZIBNTHRIERIERE RINDD BR DM T Th o7 &L Th XAl
LT W, AfAF — L% L L= (Scheme 2), 11, segment C1-C10 & segment
C11-C21 2GR, W& AT AT /U b, Z LU CHERAZ B AL 2680 (TfFL sekothrixide @
WA ERL T DAX — L ThD, ZOJFETHIUL segment C1-C10 A H 57211 C, fifk

EED C4,6,8 NEDATF NVEDSIMEFEDVED S5 D3 ATREL 725,

Segment C1-C10  Esterification o

_01

Ester Sekothrixide
(Proposed Structure)

Segment C11-C21

Scheme 2
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LZAT Segment C11-C21 DA RIRHZHE TAEERD, 5 DT ARFT T /Va— U Zxtd 5
ALERIRIAT VARSI Z IV E TIZEAEHE 3189 I3 T 72l (Scheme 3), £ZTE T,

BB CIIZ O SO B T A ata 1 To7,

‘Bu  'Bu Regioselective 'Bu_ 'Bu
Si I . \S_I
OH OP 0" 'O Methylation HO HO OP ©O° “o

T 0 [ >

Scheme 3
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B TR T L a— VA R B B R

F—H BHE

TARFUR OB T, AHEARYC R DE A7 i Eme U CGRakS L, 208
R ERUITHHHSN TS, ZOFEREHEL T, ZoDZENEF oD, H—I, FH
-Sharpless N TARFAE3D DID7LENT-SUOSBBHFESNIZZE T, BAHDOAEEZ S
Lffie DERFVRERGIIAFTELIN o728 THD, 81T, TARF U ROEHIE
(FIE SN2 THEAT T D720 | RO S LA T ARF L ROBLEIZ > T—FANIRFLZ L
TdD, Lol TARFURII2DDSULRDBFEL | MLEEIUEL L INIRBISE 07280
ZENEBRREE/R D, ORI, B REZAID BRSO SRS DR E TN T B
BEDOLOD TIPS EEET 2D,

ZDIH7EFAHD—HIE LT, B TR T N a— )W T DA HEIRAER3649 (DREZ &
BEUEHHD(Scheme 4), ZDOWA KEANTKEERL BEREL - TR R O SUG AT
B, 1,3-UA— NV OERDMESE T BEACH D, FRKIEREED SOHIN AT VA G55

IRESE U SEARBW R D RN 0 i\ MLIEERPES RS2, 4449

MeaCuLi 4 M
NG _— A + z OH
7 OH 7 OH =
YW\ . Y\/\‘/\ z

84%

W\ Me,CulLi gH
BnO (o] 5 BnO OH
Et,0, -20 °C
95% .
1,3-diol only

Scheme 4
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— 05 B AT v a— MRS AR U R A A B D sSRAZ E AR F T A5
D720, bL, F—RTARE LT L a— L OBEL R Z OISR ORI FTRE T,
sekothrixide D XH727RY 7' A R— MR RIRIEBUTBISH LD DB 8 BLIRSLAHIETE S 70
5T (Figure 8), 22T, ARG /25 M AF 7 /b a— L I TR

FED PSRRI,

OH . OH OH OH
\0 Me,CulLi H ,
R) : R- —> R. + R
R Y R Y R H
Me A ¢ : OH *

Secondary 1,3-diol 1,2-diol
Epoxy Alcohol Desired Compound

Figure 8. % “#hTRFL 7 )L a— U5l AAT BRI RS
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BH ant-TIRXT TV — )L EATIVERRAEED R I T AL EERIE

B RTARLT N a— VOB TARF VRIS DK EROMELE DS 2 FRES X DI,
ENEND A EDNLEIEIRVEI S 52 D5 BRI THHEITRLR N, £7°, anti BliED
TIRFT T a—)L 1a40) ZBIRLLL FRISHEHI R 2,

AF LA AEIEL TS Gilman 3K (MeoCuli) I\ CEHA S A Mt L 7= (Table 2),
Gilman 35 Y84 ——7 /WA T, -30°CIcd T 1a &l FL7ZOb, R (s
O CETHIEL, TORER, 1,3-U4— /L 2 & 1,2-UA4 )L 8 BMRAWEL TELIL, D4R

i3 1:3 Téh-7=(Entry 1),

Table 2
1) Me,CulLi
OP, Etzo -30to 0°C OH OH OH
/\/{E’/k Conditions - + Ph/\/k/k
Ph : P  Ph Y
2) TBAF (Entry 2-4) OH
1a, b 2 3
Additive Ratio Yield (%)
Entry Sub Py reagent 2:3 243
1 la H None 1 :3 75
2 la H TMSCI 17:1 88
3 1b T™MS None 3 :1 81
4 1b TMS TMSCI 25:1 90

RYT BEF R —MEEO G RICARSUCE R T 0L & 1,3- VA — /VRDMESEANT AR T 5
ZEMEEND, T, NEERPREA TS 5720 ORMEFTEL T, SOGSRICEZ KT 3K
FEDOUNEE R T, Flix DFRFENREZHNLH, T/ AT HAHEHHED 1,4 FHINEUS 47
IZBWTELAV SIS TMSCI (25 B L7 (Scheme 5),
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o
0 S
> 0> Ph

X 0" ph
Me,CulLi, -78 to 0 °C no reaction
Me,CuLi, TMSCI, -78 to 0 °C 96%
Scheme 5

Gilman #&3£E TMSCL #ZF N 5 Y B JsE1T-7=(Table 2, Entry 2), T DfEH,
WS DD BRBRIRDMFHITZD, ED—ERO KBTS TV, 22T, 2HEZD
FF TBAF CTUUELT-LZA, A4 —/L 2 BIU 3 DIREWZ 2 THUVR 88% CT147-(Scheme

6), £/, BN L2, TMSCL 212 5Z812X0 . oM 2 DARIMESETHZED35)>

oY
\l
: oP OP | OH OH
] - ] -
E Ph/\/% Ph/\/ﬁ*
] )
\
OH Me,CuLi, TMSCI ' TBAF 2
Y > | + — +
Ph > Et,0, -30 to 0°C ' oP ' THF on
la . /\/k/'\ , 88% (2 steps) /\)\/k
E Ph 1 ' Ph Y
' OP : 6H
1] 1]
3
] -
i P=HoriMs 2:3=217:1
Scheme 6

B Eo TROIV AN UV EEDFE S L Q22 e | B SORIIC T
TR T NN )L DIKEEFED U ACS D Z E DI LE SR B 5.2 1= D TII e
Z 2o 2T, b U KIEHEATMSH CTIRA#EL 72 1A B L L T, Gillmana 3kl L oAF v
bZAT o7, ZDORER, 20FPFWENFIZUZE TR L7z,

Entry 4 TiZ. entry 3 OiNT, 512 TMSCl 20Nz CTf o7, ZORFOERRMITH] 2,51
THY, entry 3 OFEREARTIRE T2 o7z, Lo TLEEIRMO WAL TMSCL OFRIN
(ZEDZNF Tl e AKBBEED VUV B SRR LTc ZEIZ DB THLT LN oo, 22Tl
BRIRANZ &1, KA UV IRERE G T 286 . DA IIAA AT BRI 272> T

WABIZHD )T Z AU MO R R IR B ICATF IV IEN STV S T D,



HE MOREEORE
DRI T RIBEOFRERAVELNDON R LT (Table 8), S UL RORHMIOE S

15

ZDOEESIGU CTRISDNES AR D LRI, 1,3- 4 — L ORI MK FL7Z(Entry 1,2), &

NBDRERID | IBPRMEFEIUTH EEm <R MREENEEL S DLE R AT VTR

L= B e CUbE o7 (Entry 3), LML TN K USRI T B e 7, IRIZAD

T— TV RRRER A ANV HVE TRFTLIZE A MOMEDG A RAF72 %R MED bz

(Entry 4), UL, —>OBEFEIF I I58EA P O4E (Cud/zldLi) ~DOENINFEL TS

HOEEZ LD,
Table 3
oP, 1) Me,CulLi OH OP, /\/'\)0:2
M(P)\ Et,0,-30 to 0°C Ph A + Ph .
Ph - - SH
1c-f 2) TBAF (Entry 1,2) 1,3-diol 1,2-diol
Ratio Yield (%)
Entry  Sub P1 P2 1,3-diol : 1,2-diol  1,3-diol + 1,2-diol
1 1c TES H 16 : 1 73
2 1d TBS H 1 1 66
3 le Me Me 1 1 86
4 1f MOM MOM 3 1 92
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HBUE Gilman RIKIZBITAEBEORET
SIHITREEHA Me BBt dIZ 28 z | RO 28 281237~ (Table 4), \ 3 DA
B, MeoCuli D& E[AE, =ARFL T L a—/L 1a TliE 1,2- 04— EEL THESIL, TMS

TRAELT 1b OHAE 1,3- VA — ViR FAERI Th-oTz,

Table 4
OH OH R OH
o 9P 1) R,CulLi H /\)\/'\
/\AVK Et,0,-30to 0 °C ph/\/Y'\ + Ph _
Ph L R OH
1a,b 2) TBAF (Entry 2,4,6) 1,3-diol 1,2-diol
Ratio Yield (%)
Entry Sub P R 1,3-diol : 1,2-diol  1,3-diol + 1,2-diol
1 la H "By 1 : 4.4 90
2 1b T™S "Bu 25 @ 1 60
3 la H "Hex 1 : 44 87
4 1b TMS "Hex 22 : 1 57
5 la H allyl 1 : 15 86
6 1b T™MS allyl 2 1 74

Lo TTNAIVREIERDOTE T OKBIEORGED AT L - T, T OMLEERIEIC

RAWEDR D Z EBHBMNE IR0 T,



17

BHE syn- TARFL T IVa— L OB G

WITT Vva—)L L R R OMGIECEDY, syn DAY 4a 2 H LKL 72(Scheme 7), 155117
da BIED TMS #i#x21 772 4b 12X, Me, 7Bu HAREZERE T HEMNISE 72
(Table 5), FlHHZ LI TMS HOHEEZ) OV NRIE T2 72BN CRURI IS T
L., 1,2-UA—ADEAEBEL THELIVC, 5T TMS EONEZEIRME~OZRIZ, antl /K

(ZRRONDZED DTz,

OH 1) p-N02C5H4COOH, PhsP OH

/\/Qg/k DEAD, THF, 100% A0
Ph Z B ph NN
2) K,CO3, MeOH, H,0

1a 94% 4a
Scheme 7
Table 5
1) R,CulLi OH OH R OH
o OP E£,0, -30 to 0°C TS PS4
A Conditions PN T e :
Ph L R OH
4a,b 2) TBAF (Entry 2,4) 1,3-diol 1,2-diol
Ratio Yield (%) Recovered
Entry  Sub P R 4,3-diol : 1,2-diol 1,2-diol SM (%)
1 4a H Me trace : 1 43 40
2 4b TMS Me trace : 1 88 _—
3 4a H Bu trace : 1 92 _
4 4b TMS "Bu trace : 1 85 —_
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B REOBEHEICIORE

EDOSREEEZFIHLE 1,3- U4 — URO AR L2 BIFL , SRS ROBRHIAT L
HKERTHAEW 9, 10 # AV THEILT-, BMEDOEREIILL TOLO121T-72(Scheme 8). 1t
%549 ¢ DIBAH i 02807 VT EREAS, Wittig SUGEATIZEIZID T/ 6 26 KL . CBS
BILPLTUNLT a—u T KR8 ~E e, TULT )Va— /L7 A -Sharpless FR{LIZfTL .

TIRFL T )Va—)L 9a, 10a ZF N AL,

Ph

CH’)T
O
4
N‘B

Ph
H3B . THF, ‘Me
’

THF, -30 °C
o 0o 1) DIBAH, CH,Cls, -78°C 84%

J,l\ 2) PhsP=CHCOCH; y Ph
Ph N O THF, CHCl3 C?)vph
)—’ o)
N~g’
A}
Me
I

0,
B 78% (2 steps)
HF, -30 °C

5
88%

H3B -THF,

L-DIPT, Ti(O'Pr),,

(0]
6
OoP
TBHP, MS4A RO)
> ph 2

OH

Ph

CH,Cl,, -30 °C
76%

4

9a:P=H

TMSCI, EtgN, THF, 94%
9b: P=TMS :—‘ 8

gl (o]
I

D-DIPT, Ti(O'Pr),,
oh N TBHP, MS4A

oP
> -
CH,Cl,, -30°C Ph/\‘/<l/\

8 80% _
10a:p=H | TMSCI, EtsN, THF, 90%
10b: P=TMS

Scheme 8

TRFV RO AT VAT HEE9, 10 12 CRUGES T4 8 1,3- A4 — /LR AR,
WL THEHIL, ZHDIERT table 2 A& T DLV b 1A EL QU= iz € TMS
FZLAESR DI A FHFR H7-(Table 6),
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Table 6
OP OH OH
Y -
Ph/\r\'A Ph/\r\H\
1) Me,CulLi
9a, b Et,0, -30 to 0 °C
or o or

2) TBAF (Entry 2,4) oH oH

ph/ﬁ/{l’/\ ph/\f\é/\

10a, b 1,3- diol
P o i
1 9a H 32 57
2 9b T™MS 77 —
3 10a H 27 67
4 10b TMS 84 —

SO IE OIS FFAE MG 5728 antfidEOIE 11, 14 |2 Ttz T-7-(Scheme 9),
ELLOIEL TRF LT Va— /K TIL 1,2-VA4—/uh, TMS RERTIE 1,3-TA4— /L)
BREL TRHNDLV D TN ETOMMEFL Th Tz, Lo T, ZOIGDEE M3
2T,

OH Me,CulLi ?H OH OH
\/\/\/ig/'\ _— \/\/\/\‘/k +
v Et,0, -30 to 0 °C OH

94%
Ta 12 12:13=1:15 3
1) Me,CulLi
OTMS Et,0, -30 to 0 °C

A0 —_— .12 = .
: 2) TBAF, THF 12:13=15:1

11b 95% (2 steps)

OH Me,CuLi OH OH /\/'\/‘t/
o :
PhAAJ\/ > ph/\/\‘/k/ + Ph

Et,0, -30 to 0°C 2

97%
14a 15 15:16=1:25 16
1) Me,CulLi
o 9TMs Et,0, -30 to 0 °C
N —_—
Ph : 2) TBAF, THF 15:16=25:1
14b 96% (2 steps)

Scheme 9
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FEH RICOBBIREBOELE

BLEHITIII N E T o CETREE M SR DAL ERIMEIZ DV TE T 5, FRHIE
B3LYP/631A L~L DR A - B A FRIRIC L > T=F Lo A% U FE MeCuli
EDTERLIRREZAMRNTLU T2, 4950 Z3UZdauid, SRIZBOSIRFOIERIRREIT figure 9 (T 21T,
Gilman #A3ED Li BRI RIZENIL, S5 AR R BT e D000, Z0bE
BERAIRO Mea L4l Meb 2N EFEARRIZIF O, Mea LD LN TARFL RO C-O 55D

ARNALEL T,

\ N

:' 1
MeP—Cu——Me?
Figure 9. KEZRUGERFOERIRAE

ZOWEESEI, FH DT TEILHE R ARF o7 )V a— VT4 SREZE AR SO

M

BRI REAEZ 2 T, £1 anti RO RFX 7 /La—/L 1a 13 Gilman R3S G LYF 7 LT L
IR LD figure 10 DT L —MEEZ EHLDEE X T2, —J7, TMS PRI 1b 13FE L

—MEIEZ LS TNDHEEZ T,
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CH,CH,Ph

)
\)
N

HC® H TMSO
Chelate structure of 1a Open structure of 1b

Figure 10

F7-. syn KD 4a,b t anti IREFEHREDF L —MEE K O L — MG > QWA EE 2 T2

(Figure 11),

CH,CH,Ph CH,CH,Ph
H3C__
H H
TMSO
Chelate structure of 4a Open structure of 4b
Figure 11

%7 figure 10 OF L —MEEEZEEIZ, 1a (THTDISONMLEZTRIEIZ DOV THELELT
(Figure 12, 13), 1,3-A4 /L 2 WA T HITIE, C3 MR AT VI EA SN2 hud7e
5720, C3 (7 C Gilman H3EN LT D54 TST ORRERIREEL L o0 O LHERIS L, 20
IRf C1 DAFILILIZLY Gilman 335D Mea | INRSOEN AL D, —F7, 1,2-2A4— /L 3 B3Rk

FT2LET CANLTRIGT D728, 2 TS-IL ORI IR &5 TH A,
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L7ed3o> T TSTE TSI A L7z 556 . C1ALDSEARFREZRE T 2912 TS-IL /BB

MBS, 1,2-04 /L 3 WFHAERMEL TIELNTETLDEE X T,

TS-I (case of 1a)

Figure 12

Li
S ~Med

|

2
N
N

] i} Cu

Me®

TS-Il (case of 1a)

Lj*** \\ \/CHZCHZPh
/ a4

Figure 13

OH OH

minor pruduct

/\)\/(ﬂ
— pjh

H

OIII-

3

major product

F72. syn{hD da DEFED anti{RORFLFEIERIZ, BRIRAE TSIV 28 TSI LVAFTHY 1,2

VA AR AR E L TEL N O LHERIL 7= (Figure 14, 15),



TS-lll (case of 4a) —

Figure 14
] 1 #
.u\\“‘"d Cu
i 4 \/CH2CH2Ph
H X Mec
\ —>
L\i
T—Cu—Me"
TS-IV (case of 4a)

Figure 15

23

IIIO
I
lllo
I

1,3-diol

minor product

/\/k/gi
Ph Y

OH

1,2-diol
major product

RIZ, anti K> TMS RS- 1b OAEIBIRMI OV TELL T, TMS RaEIARTIE, /K

Fe b7 ) — DIRFORRRF L — M A L5720 )3 Gilman 74350 Meb & Mee |ZfkeEi /- Li i+

(CRLELE DYV AR HS L TR IR RE(Figure 16, TS-V) VAR ThHEEZMIT,

1,3- VA — UARBEERSI L TRLNTZZ &2 TE D, ZOZ LT, table 3, entry 1,2 1235

WL RMFE RO SE SIS T, 1,3- A — /RO AR S LT Z & D

ELTHIEEN 2, DFEVRFERED T L%Vl Gilman

PRI DNARFEED G2 228D,

C2 (DWEFRF+-& Li EOBRLAGTED Mea 7y C4 AMA~EEN 42 TH A,



Li"lul

_;luu‘luo

MeP

TS-V (case of 1b) _|

/ ! Me? “ Si(Me)s
C'u/
-

H

-lllo

OTMS
Ph

major product

Figure 16

—J7. syn {0 TMS (K 4b DA, TS-VI DX Li ITkL TRE DL UL AT I

BT 28, C1 DATF VL Gilman sASEE DN REZRARSEDVEC DGR, 1,3-4— /L

BERSIRAEIC BT DERATRDT-NEHEZ TNVD,

RO DM -T2 E 2 L (Figure 17), 4513, SR LR HRREZBMEL T,

[y
Y
'
[
'

* Y

Ll""ll;ll N

H

"""O
/ ! Me? S Si(Me),
C'u/
-~

TS-VI (case of 4b)

OH OTMS

minor product

Figure 17

24
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B % Sekothrixide D& RAFEE

H—E AR

BT, ATEECHENZL =752 FV T 14 BBR7 71K sekothrixide D& G RMIFEIZD
VTR, Frif Cilk 724912, sekothrixide D~2707 7 N ATD SR SFOPREIEIZ, [EHE
PO CERDNED, DT EAAEITIIZHTZY, segment C1-C10 & segment C11-C21
BRI ZARL, TNH%E TAT IALE BB A BT A L0 DR A RS & ST R LT,
Segment C1-C10 D&k, ROEKIZFHEL7=(Scheme 10), BEEID T /La— L I5153) /nnik
HUIZTIN T ASHUSERERANCAT UALZAT, RIS, PAERAS B ABURIML B> 7 1
NRENVEOBANREIZED T 28500, MIL7 VR =V 39 &7 VK ARIZ LD

segment C1-C10 ~EF5ET 5,

Bn,

= 3 ’T_\ - =
n © ©° i

|::> Jl\/?\/?\/K/\coowm |::>

OTBS
v (@) OTBS

Segment C1-C10

10

-‘\\

Scheme 10

—7J7. segment C11-C21 DERUZBIL T, BT /L= —/L V) Z2HFEEVEEL , LD
I EHHE% T C7=(Scheme 11), C15-C16 (\zD/KFRFEE AF /LD syn & VII i%, TRF
TANVT 4R VI K2 ZESARHRE D AT AL, 5658 DG A0 DEE X T, Z200
T /o VI ~Z5 % . CBS i&7t. & H -Sharpless ©ARFIAKIZEVEE RO THREL 7 /L a—
NDOVIMUE IX 2GR D, ZObDITRIL  MEEEIRIIAT AKIZED | T 1,3-24—
VX BEHNDELDEEZ T, SHI YLy XT ZAERIRACBAEL , 5505 XO OF—

K BRFA RiaA L 7 L~ UL, segment C11-C21 L TEALDEE X 1=,



‘Bu, ,Bu

_Sig
oP oP OP 00

Xl

t t
BU‘ ./Bu

[eXlNe)

b
>
[%)]
O
Tin-
%)

Vi

_Siy
QT(’\)AS OP O 0

MelLi, TMEDA

—> 2

Scheme 11

t t
Bu\ _,BU

MesAl

Me,Culi

|::>

'‘Bu, ,Bu
LSi
OH O o
PhS 16, 157 1 ::>
VII
tBu\ ,tBU
_Si
HO HO OP OO

26
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B KBRIRBARAY B AD FRFER

Scheme 2 |Z/RL7c ARG HEIO EHE/RFREED— DI, PABRAY T AURIZ > TGS D
BV T RO SRR DT DD, £ TET AW E T TR SERA T
~7=(Table 7)., Entry 1 T, ARET VLT )La— L EBALATEHAELD 720 LIRS V2
TAT UKL, 85— AR Grubbs filllfa AV CRIBRAZ B ARUGE ToTo, TORER, HiE
TDHTINARDYERIL 4T% 28 F o7, IRIZ RiZT == )V T NV HAEE AL T2 AT )L T

JNEATHTZN, ZOWEDIHRIT 51% Th-7-(Entry 2),

Table 7
Grubbs 2nd
f| (0.2 eq.)
—»
Ry 0O CH2C|2 (2 mM) Ry o)
reflux 3
(0] R> ®) Rz
Entry Ry R, Yield (%)2
1 H H 47
2 Ph” cH, H 51
3 Ph” cH, OTBS 93P

a: E-geometry yield, b: Diastereo mixture.

Entry 38 @ RolZIUNAFUIEAG THTAT IV CTOERAZ B ARUGE, PEEDS 93% &
KIFZIA] U7z, ZOBRHIT7) > TRV, EFITE kD TBS =—7 /LI IO A LT
(RBEFEAVEL | IRBFHDEARR Tl INEHIK KO 7eas T A= a Bl AL 7 A0
LRI <ZROIER M) ELT=b DEB R TND, BHNTALEO =B L 7 4 ABDSLME,
F1E BC-NMR DIy 7N LS TRIELTZ, Stothers D 59 (2L 58, &AL 7 ¢
¥ EDAF VI BC-NMR 70V 7 MNE EAROSGE | JED OB SRR LD
11-18 ppm 2@ 7 895, — 77 ZIRDOYE1E 21-28 ppm Th s, Entry 8 DPfERAZ &

AFFEIRD TS DAF VIO /I3 7 8T, 15.8 & 16.2 ppm Thho7=Ze0 D ERKTHD
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LTz, 723 KM sekothrixide D734V 7 M, 16.6 ppm Th-o7z, LA EDO T ERR
K0, 3 FLIZTIN XV ERH VTR LD RN SES D ZERBHLNITRD .,

sekothrixide DEAKAZITH L CEER MR/ o7,
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B VUV DAERIRHIBERED TR

BRI 1RO DRI CARGERL DU T R 2N LD TREOENE I 5 B G, UL O
EERTIBAAEUE 69 12DV TR 7= (Table 8), 3 KiZ#HIEL T MeLi &V USE1 772
L5, JFRHEI 4>~ 7-(Entry 1), Entry 2 Tl TMEDA %12 MelLi (XA & A 7-
LA NLEERAN VL OBRBRSUCHEITL , S—fkT /v —/L s T1%DIERTHRDIL,
F7-. Buli/ TMEDA DS TITo7cEZAKRBED SRR ED BMERITBF IR T L2

(Entry 3),

Table 8

USiL conditions ,Si:

0] O —_—
/\)\) Et,0, 0 °c /\)\/\OH

Entry RLi (5 eq.) additive (5 eq.) yield (%)
1 Me none
2 Me TMEDA 71
3 "Bu TMEDA 15

ZDILDIERIRAEIL figure 18 DIHREIZ L, T UL DZENTOAIIDDREZBEED L

IO, BTN A=A RFELLTERLIZbDEE X HIND,

t t t
tBu‘SfBu MeLi By ‘BE'M\e | Bu‘si'Bu
AT :Sl\ . 7.
oo TMEDA 0™ 0= -Li- -N— Q" “Me
Et,0,0°C N OH
7

Figure 18. NEZRAI UL > OBIERIISOHEEERINRE
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BIUES Segment C1-C10 DEHR
Scheme 10 (Z/RL7= ARG H ST, segment C1-C10 D& BA#AL 72 (Scheme 12),
BEENOD TR Lo TEARIEE 98% DT /Li— )L 175159 AL, 17 % IBX B4 24T
TIVTERELT AR, IE75E 6162 InD AFEFIT IR ~E -, fieV VT, AcOEL I+ Pd/ C = H
WCH L7 RO FE L Z 1T 72, PMB JEOBR#EE N ST RIS TR ST @R T
BEILAT IR 18 M5, IZ, LHMDS % 3 4 &, Mel % 10 M4 &M TAT /AL 69 24T
ST2EZA MR 83% THBIET HATF /AU 19 B3SO, ZOKE, D EARLIZVT AT L

F~=—IVITNIT L0~ T TT7 4= ZEo TR TET,

Bn,
o N/ \o
1
(E0LP Y
= = ° ° Bn"l \
PMBO\/:\/:\/OH IBX DIPEA, LiCl PMBO. H : N. O
»> » NN
17 DMSO THF
(98% ee) 70% (2 steps) ° °
Bn,‘ Bna
Ha, Pd/ C T = \ LHMDS, Mel T 3 —
S—" PMBO\/'\/'\/\H/N\[(O [ . PMBO\/'\/'\/LIrN 0
AcOEt THF, -70 to -10 °C
90% o o ° 0
0,
18 83% 19
Scheme 12

AF AR 19 % LiBHy CiEgclL 7 /ba—btifgx A U7 K% TBDPS FRZ L~ TR
AT, RO NV —T KU ORGSR IA T THF ¥t Pd/ C % v -C PMB
FOPUFHEEIT O, T a—/L %457 (Scheme 18), 7/Va— /L &It ~ZHaL , A7 a2
NIV =LK 4.5 Y&, Cul 1.5 Y&, -20°C CIV M KL IR EAToT LA, Eie
{EEHILEH 59% THROIT-, FH LA TBDPS A% TBAF THifR#E L 7L =—/L
20 ~E\ Nz, 73— 20 DTS T A~ —n3BEEE 60 Th Y 2 OHEE b

B L7 FADER LT 20 DB EE Holp = +33.9 (¢ = 0.87, CHCl) TH Y . ent-20 O
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tehEeE i Elolp = -26.4 (¢ = 0.5, CHCly) & #5 STl 0 S5g B ORIR TH 5 Z & 2R

L7

TBDPSCI

L|BH4 = = imidazole
PMBO\/\/\/'\[r PMBO\/'\/'\)\/OH —_—>
\[f THF, o°c DMF

83% 97%
0

I, PhsP

Hy, Pdi C T s imidazole -
— > Ho\/\/\/'\/OTBDPS > ! OTEDPS
THF THF
74% 98%

)LMgBr,CuI _ TBAF - -
= )j\/\/\/'\/OTBDPS — > )I\/\/\/k/

THF, -20°C THF
59% %
(]

Scheme 13

Ta—120 % IBX Tt L 56077 V7 & REmILT vV R— VIO 5T

TATIANEN, R ATV ET IV UAKGHES % Z & T segment C1-C10 (21)

Mz Hi7=(Scheme 14),
OTBS
OMe
)I\/-\/-\)\/ = Zrom: P
OH > » COOMe
20 DMSO CH,Cl, oTBS
72% (2 steps)
dr=2:1
10
“‘\
2M-NaOH aq.
—»
";‘;(.,)AH o oTBS
Segment C1-C10 (21)

dr=2:1

Scheme 14
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WHE B RTREL TV — LR D AR
Scheme 11 |Z/RL7 ARG HENZ DT, segment C11-C21 D& RkETT-72(Scheme 15),
B EOBHEL TS5 TARRLIZZRE T 7 /La—/1 22 125 Red-Al & FV N CRHBR I
Jis 69 ZAT AR NalOy CAFREL HRYET 5 1,3-04— /L& 2 BEEIER 68% TR,
UV B TR L=t DDQ TR 52125 PMB A& FRrEL 7 /La—123
E1577, 28 OKEERHA IBX TR L. iV C Wittig SR8 TmAT L 24~ V-,
DIBAH &JtlcI0 7T U T )va—vE LT, 7 A -Sharpless —ARF AL ARFL T /L

— VB BRI A T 2= )V AV T ARG R 2V T ¢ K25 28R LT,

‘Bu,Si(OTf
OH OH 2Si(OTf),

/\/<(l)/\ 1) Red-Al, CH,Cl,, toluene pyridine
PMBO” ™ OH P PMBO” P
H 2) NalO,4, MeOH, H,0 H ,Cly
) NalOu MeOH, H, 94%
22 68% ( 2 steps )
1] 1]
Bu. Bu Bu‘ ,Bu
4 Si I
Si DDQ oo 1) IBX, DMSO

o ‘o - 2) Ph3P=CH,COOMe, THF

/\)\) CHyClp, H,0  HO™ ™ s
PMBO 88% (2 steps)

H 90% =

23
‘Buss_,‘Bu ‘Bu,_/Bu L-DET, Ti(O'Pr),
oo DIBAH oo TBHP, MS4A
MeOOC\/\/'\/l > /\/\/k)
z T THF, hexane, -72 °C HO ~ Y CH,CI,, -30°C
= 90% = 83%
24
tBu tBu
‘Bu\Si,‘Bu :Si:
oo 0" o
o (PhS),, "BuP /\‘i’w
HO —_— PhS Y
z pyridine, 50 °C =
0,
94% 25

Scheme 15
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RIZ C15-C16 ND/KEEIEATF VEDS syn BLEDH 3 OREIL, TARF 2V T (R 5L

B3 ZENARRHRZ A AT AL, 5658 DNEL TODHDEE R BID, ZORISETRF TR

25 MesAl TIEMALSIL, AV T ARPTRF VR~ RKIEHBE TS, £ LT F B AVAR=ay

DA BRI T VR =07 NS ATF LIS A S5 (Figure 19),

Me
9'A|:Me
O( Me
MesAl R\/k/]
(e} e @
R —_— /s
U~ e

trans-Epoxide anti-Episulfonium lon

- Ve -
e‘/h;'\"e
O‘ Me
O MezAl R\/k<|
@
RA/SPh —_— gssph
is-Epoxid
cis-=poxide syn-Episulfonium lon
Figure 19.

t

OH

R
\/'Y\SPh

syn-Product

Double Inversion

L

OH

R\/k./\SPh

Double Inversion
_—

anti-Product

CHNARHRE A AT AL

BONTTRFTANVT ¢ N 25 & MesAl (1285 AF/UbE: CHCle EH-50°C TfT -

Too ZORER, BB E T 2KEREL & A TF VDS syn BLEDILET) 26 IR 80% TR HAL-

(Scheme 16),
‘Bu, 'Bu
o’s'*o Me;Al
M
PhS v CH,ClI,, hexane
2 -50°C
80%
25 ’ L
Bu_ Bu
Si,
OH O o
PhS Y
26

Scheme 16

Me Me
WO Bu, 'Bu
Me-Al Si

w

]

8
PhS ®
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WRITHE R i, ToT0 ALE1) 26 D ifoKiEkA MOM JECFR#% ., NalOy T35
TN AVRF VR N, KR 7 LA a RS 2,6-lutidine & AV YT Pummerer 847
67,68 Je MUK T VT BER ~EE T U Wittig SUiET o7z, FR AT MIEL =0

2 B CREINER 41% ThoT- 1= =D/ — N34 L7-(Scheme 17),

‘Bu\s_fBu 'Bu‘Si,‘Bu
OH 00 MOMCI, DIPEA MOMO ©O° O NalO,
- _—
PhS Y CH,Cl, Phs Y MeOH, H,0
H 96 % H 76 %
26
¢ ¢ 1) TFAA, 2,6-lutidine, MeCN ¢ ‘g
Bu\Si,Bu then sat. NaHCO; aq. BU‘Si' “
MOMO ©O° O 2) Ph;P=CHCOOMe, CH,Cl, MOMO ©O° O
3  MeOOC
Phﬁ H 41 % ( 2 steps)
o = H
Scheme 17

L TRVARF IR EAVARL 2T FTREL mBulid 7°57 =F 238 SH, il 727
WTERE Julia By 7V 6970 Z3ddnte, UL, BHZRIREMEIR BRIES 2007V

KEGHZ LN TER) 7= (Scheme 18),

tB“ss_,tB“ ‘Bu_ !Bu n-BuLi
o d I§ i
MOMO O° "0 MCPBA MoMo o~ “o then PMBO” “CHO
Complex
PhS > > Mixt
i H CH,Cl,, 0°C PhO,S Y THF, hexane, -75 °C to rt Ixture
o - 97 % =
27
Scheme 18

WICAZIVRL 2T & T F LA RO T 7 7% il Il Yk LHMDS CRIGETT-o77,
JEED 27 1Z TLC FECHELHMETS 4 O T AT LA~ —IREMNEHI-, ZOIRES
W IBX B(ba1TV N, 5= b2 DBU TR AL 2L 3Bk . = /0 28 78 3 B¥

PR 38% CTERKL7-(Scheme 19),
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‘Bu_ 'Bu

\Sil tBu\ ,’Bu
OH 00 MOMCI, DIPEA MCPBA sil
; MOMO 00
' '
PhS : CHLCl, CH,Cly, 0°C PhO,S .
26 27

(o) ‘Bu, 'Bu
2) IBX, DMSO LSi
1) LHMDS 3) DBU, CH,Cl, o mMomo  O” "o
_—

=z Y

THF,0°C to rt 38% (3 steps) H
28
Scheme 19

HoNnfoT ) 28 ONAREIRA R TTISE R LT, B KD oxazaborolidine 0.2 4 &&
HsB-THF % 2.0 4&H, JIGIRE-45C TiEe IS a 772 (Table 9, Entry 1), SO THE

RNETUER RO TN T La— L 29 BESNT-,

Table 9
y Ph
Ph
‘Bu, /Bu No P ‘Bu, /Bu
o mMomo oo H3B -THF, B OH MOMO 0~"0
(2.0 eq.) Me T
~d Y > 19 7
H THF H
28 29
Entry Oxazaborolidine (eq.) Temp. (°C) dr Yield (%)
1 0.2 -45 2 1 86
2 0.6 -45 1 97
3 0.2 -70 3 1 10
4 1.0 -70 15 1 56
52 1.2 -40 15 : 1 97
62 — -40 1 11 21P

a: This reaction was used H3B: THF complex of 1.2 eq., b: Recovered SM (75%)

Entry 1 TIZU T ATUARIRED 2:1 LR 72720 SEAKRPFES BT 572912

oxazaborolidine ¢4 #5AHICL Cta1T-7-(Entry 2), Oxazaborolidine % 0.6 4 &,
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H3B-THF % 2.0 % &, FUGREE-45C TRITRUSE T o128 A, VT AT VA #EIRT 6:1 &
6 L7z, SORIEIZ L DB LA #2217, oxazaborolidine % 0.2 4 &V, SUSIREE-70C
[Z T 7=(Entry 3), TLC ETIIREIOIEED Ay = F U203, ROeHAERPA TLC T
B LT L ZAIEED 7205 Tz, ZAIUTIRLL, TLC TE=XV 7T 5RO, 7Y
—NTEICRGEITLIZ T2 EB 2 Hid, FEREL TTOSRMATIIINED T2 10% Th -7z,
Fio, ZOROTVTATUA BRI 3:1 &XIEE M EL TR o7, Entry 4 TlESbHIC
oxazaborolidine % 1.0 41, HsB-THF % 2.0 Y &H\, RUNRE-70°C CiRInE 77
ETA IR 15: 1 ERIEIZIA] L7223, IR 56% LtV W<HR Tldien»7c, ZIVET
DRt R4 FF 2 oxazaborolidine % 1.2 24 &, HsB-THF % 1.2 Y&, MIitEE-40°CT
EICSEATHT2 2 A, T AT UAEIRE 15: 1, IR 97% &L VRV ES 7= (Entry 5),
EZAT, —f%IC CBSIETa1 OB, oxazaborolidine | ZAHE AV VA2 1 TN LAEIR
PEDSRELT 5, UL, 28 12%19% CBS 20Tl 1 M &mLL BN 72 ERWEBIRMED S 0070
Moty ZOJFKEL TR Tl oxazaborolidine #7>% L7-iEtd HsBTHF Bl CoisE
TCSUGHFE AL THEATL TWODD TIIZRV nEE R T2, £ T, oxazaborolidine Z/NZ 720V T
SR Tz (Entry 6), ZORER, BICSUNTHETL BB MET 1:1 Thotz, W2 ITET

SOSDBEE I RES T,
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BFONTALEY 29 D C19 MIKIEEO SR FT, S KON REDHT Mosher = A7 /L ) &
~LEX lFEO TH-NMR O I 7 Nefiiir 528 CRE L= (Figure 20), TSR

LT SEUEDT VLT La— 1 29 HAFEEL THRKL TWODHZEDHERS I,

‘Bu, 'Bu
Si
OH MOMO 0”0
CF, Z CF3

@' ‘ 1OMe \/\/\H\/‘\) MeO:- '@
) COOH 29 HOOC(R
EDCI, DMAP, CH,Cl, EDCI, DMAP, CH,Cl,

3 CF3

e {20
(S) o ‘Bu. Bu o (R) ‘Bu. Bu

Si
o MOMO o~ o o MOMO o~ ~o

1.66 532 548 1.71 529 537 104

Analysis by "H-NMR (ppm)

Figure 20 7 Mosher {EICZDNAMEZFEDORTE

W2, TUNLNT va—)L 29 LZF DV T AT LA~ —DIREW(dr=15 1% L7 H -Sharpless
TRFALDO AT LT (Scheme 20), ZOSMETIE, 5 oKEERN 528 7R /0E)
INECDHZENFNSILTUND, ™ SKIEEFED RENAY 7 a e )V HIE AT 2T V%2 WD LR
(IR RENENND ZED S| ZDORIETRIRNEATT2L A, SIKDOTINT Vva—)L 29 HiE

Rz R T L a—)L 80 ~EHE N,

t t ) ‘Bu_ 'Bu
Bu‘s.'Bu L-DIPT, Ti(O'Pr), Ssi,
OH MOMO [e)aie] TBHP, MS4A QHO MOMO (o) (o]
; :
~ ! CH,Cl,, -30°C
0,
29 dr=15:1 83% 30

Scheme 20
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BERE ARSI LD E RN TV a— L DBERRS

BT T L — L 80 VB CET- DT, B CIlk N REE WA U A
kA1 Tz, 9 80 DAFUALZE Gilman iRF (5 Y E DR TIT-o7, HAEKMD TH-NMR 55,
1,3- A1 E 1,2- VA — VOERIIHEIZT 1:1 THOZEM MRS, 1,2- U4 — &R
7= AERM % NalOy TULERL 7224 1,3- U4 —/L 81 73 2 BePINER 39% CTHHIL, IKIZ
TMSCl Z N3 554 CL Tz it Tz, Gilman 83K TMSCl #1241 5 YA

FIAVEAToT-EZ A, e 1,3-4— /L 81 % 2 BXPEIER 71% T157-(Scheme 21).

'Bu, /Bu
Si . "
OH MOMO o’ I“O 1) Me,Culi, Et,0, additive
e) -70°Ctort

z 2) NalO,, MeOH, H,O

30

additve: none, 39% (2 steps)
additve: TMSCI, 71% (2 steps)

Scheme 21

SEORRFE RS TRF T )La—/ L 30 O/kliEEA TMS THREL- 32 ZARLZIUTA
F AL EFT-7-(Scheme 22), Gilman 3% 5 YBEH-20°C TAF /AL To72L24, 1,3
A —IL 81 & 3 BXPEINR 83% T, 72 BATF MALOFA D TH-NMR 75, ZO X

RIE SE BTN ETRPRMECHEEI TL QU223 o7,

‘Bu, /Bu ‘Bu, /Bu
Ssit 1) TMSCI, Et;N st
OH_ MOMO 0”0 THE TMSQ | MOMO 07O
: :
30 32

2) Me,CuLi, Et,0, -20 °C
3) NalO,, MeOH, H,0

83% (3 steps)

Scheme 22
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BTN NI EFOMER ™ D7D, 156172 1,3- V4 —/L 81 &7 BEh=RF ~AHilL
BC-NMR AXZNVEAELTZ, ZDRER, 7T EN=RD 2 DDOAFIVID IV 7R 23.6,
25.1 ppm THY, FBIURKRZED 771V 7853 100.1 ppm Tho72, ZOZEND, figure 21

(ORUTEN A CHD T E DRSS N,

23.6, 25.1 ppm
100.1 ppm .
\X ‘Bu_ !Bu
MOMO ‘si
o” o oo

Analysis by 13C-NMR

Figure 21. /KEAEDSIR L OPIE



HEHE Segment C11-C21 DAKR

ZZETOARRMFT, RO TR A F HlE TS T, FRHZ 1T, segment
C1-C10 DAY ARSI BT T V2 DB TH D, ZOHINE MOM fadbhbn U
DRIDIRFERN LT D LN T, THUT BB IRALESE TD MOM H:D it il X IR
TRRSNLDO TS, A4 —/L 31 % toluene IAfHEH AlCL; THEL ™75 L7=L 25, MOM A3
IR IRFES I 82% DU TR A— /L& 455Z L D3 TET=(Scheme 23), SHIZHEHEEL T
anisole Z W TITH&, IERIL 92% F Tl ELTZ, HONTENA—/MTH L, p ARy
momo ‘Bu,_/Bu

D5 RO YS A AT T, P C19 Koo KR BE HeCRAEL 33~ v,

‘Bu, 'Bu
AICI;, 0°C
_—

"
OH OH OH 010

in toluene 82%
in anisole 92%

PMP ¢ ¢
Bu_ !B
PMPCH(OMe), it
TsOH OH 0”0 070 PPTS
—_— -
CH,Cl, ; :
90%

Y 4\0/\
- - 88%
PMP

‘Bu, Bu
OEE O

ISiN
o 070

33 dr=1:1

Scheme 23

UV T U DONAREET TH-NMR O2 o7V 7 85t NOESY 7 HikE L= (Figure 22),

PMP t
Bu Bu
NOESY \Si/
OH O 0 o~ o

Figure 22. U UUT v ORI

40
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I TR IR ORI S T UL O EIRIIBRRSUG A1 T -T2, (A 88 |2 Meld
& TMEDA 211 5 Y EHWERIC TRUNEToTo A, kT /b a—)L 34 D3l
THLIZ, WIT, Rk Ley BL70 (2L, SOITHLNZT /LT BRI Wittig SOt
HATHZETRIRA L 7 42 85 BT, icf%lZ 35 DR V/{kA, DMSO H 120°Cids\v
T 10 4&D CsF 2 HWTITo7z, BUGRE 38 IRl o> Te i3S UV ED ERES L, IR 95% T

segment C11-C21 (86)& 155 L3 T&7=(Scheme 24),

PMP PMP
‘Bu\s.fBu ‘Bu\s.fBu
i i
OEE 0”0 0”0 MeLi, TMEDA OEE 0”0 0”7 'Me
Et,0 - - OH
= = 85% = =
33 34

1) TPAP, NMO, CH,Cl,

2) PhyP*CH;Br ", "BuLli Si
THE, 0°C OEE 0 "0 0" ‘Me CsF
> " N e
83% (2 steps) : H DMSO, 120 °C
35 95%

Segment C11-C21 (36) dr=1:1

Scheme 24
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HB/\#i Sekothrixide DIZEIEEAEDERR

Segment C1-10 (21)& segment C11-C21 (36)/3 A% CE7-D T, ZNHDEFEE LI T DL
I[ZATo72, 86 1ZxIL T 1.2 ¥ ED 21 Z MV EDCI C=RT /U A To7c 25, Y 87 DI
T 13% THY, 36 1% 81%[AlXE#17-(Scheme 25) , == T, MR MNBA), EtsN,

DMAP # W T AT /UL T 24T 24, 12%DINERTY = 87 BMEHIU-,

Esterification

Condition A: EDCI, DMAP, CH,Cl,

(o) OTBS 13%, Recovered 36 (81%)
36 Condition B: MNBA, Et;N, DMAP, CH,CI oTBS
ondition B: 5 3N, ) 2%12
21 (1.2eq) 72% 37 dr=2:2:1:1

dr=1:1 dr=2:1

Scheme 25

7 AR Grubbs fili#ii4 0.3 2 &MV, CHCl @ik 0.5 mM Oy TIEEL =
37 DPHERAF B L AR aAT T, BT RA TLC BIZTHERLIZR, a—h Sy Ry UA 7
NIIT L7~ 57 4—T Grubbs fillifzFrv o, HONIBRIMALEOEE TBS FEONifR
FEITATL T 38 2457, 881 Ley BALZATU B b AT /L ELT %, BRIESE 7 22—V HD

WifREn D sekothrixide DIEERGEIATH S 39 215523 TE7=(Scheme 26),

1) Grubbs 2" (0.3 eq.)
CH,CI; (0.5 mM), reflux

o
2) TBAF,THF
60% (2 steps)
38
TPAP, NMO o
CHCl, TsOH
—_—
67% MeOH, 40 °C
0 o 40%

dr=1:1

Scheme 26
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ZHUTEY HEEET % B9 DERNTERRLT-D TR 2223 LELIRL T2, LIRSS # T —

L 720>->7=(Table 10, Figure 23, 24),

Table 10. &% 39 O NMR A7 kL5 —&

TH-NMR (400 MHz, CDCls) 13C-NMR (100 MHz, CDCl3)
5.19 (m, 1H) 205.1
5.08 (t, J=6.0 Hz, 1H) 166.0
4.03 (brs, 1H) 137.5
3.84 (d, /=9.6 Hz, 1H) 120.4
3.75-3.69 (m, 1H) 79.6
3.67-3.63 (m, 1H) 79.4
3.49(d, J=12.4 Hz, 1H) 717.3
3.40 (d, J=12.4 Hz, 1H) 76.4
3.33 (brs, 1H) 47.6
2.72 (m, 1H) 472
2.46 (d, J=5.6 Hz, 1H) 45.3
2.39 (m, 1H) 43.4
2.26 (m, 1H) 40.1
2.15-2.04 (m, 2H) 39.8
1.93-1.77 (m, 2H) 39.6
1.75-1.65 (m, 3H) 35.2
1.63 (s, 3H) 29.3
1.60-1.30 (m, 4H) 28.7
1.09(d, J=17.6 Hz, 3H) 26.8
1.06-0.95 (m, 1H) 25.1
1.01 (t, J=7.2 Hz, 3H) 23.5
0.908 (d, J= 7.6 Hz, 3H) 21.0
0.900 (d, J= 6.4 Hz, 3H) 18.0
0.86 (d, J= 6.4 Hz, 6H) 17.6
0.78 (d, J=6.8 Hz, 3H) 12.1
0.72 (m, 1H) 11.2
11.1
4.0
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& ML Nm
i T
50 40

Figure 23. 15439 @ 1H-NMR

2100 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0

Figure 24. 5% 39 @ 13C-NMR
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EB DT oT- BRI TRFT UL EL T DT NI b e i S SR EL TE T,
DXITALT 89 ERIRMOA—EU T OB LTGRO N DL L2 e 2, 22
THEERED S T T KD scheme 28 DR A —/L{£% scheme 1 |Z/RLT-V T &
F=RIRANEEWEZ R 522127,

BTN A — VA ALEIERIRA T B =R REL /2%, — TR T 7 BEh=R{R~EHL 7=
(Scheme 27), =DV 7t h=F{kt sekothrixide 2 HaFESNI=P T Hh=R A% il L7-2
%A NMR A7 MLT —413—E 7= (Table 11, 12, Figure 25, 26) , L7=/3> . #EEREAD
C13 {75 C19 MLDFRRBLEITIELL, BRITT Vb BIAHAET 2AF VEEDWTINNTHD
ZENBHEOL)ETRoT,

t t t t
Bu, ,Bu Bu, ,Bu
_Si. PPTS >< Si.
OH OH OH OO

S — 5

70%

1) TBAF, THF

2) TBDPSCI, EtsN N Y
CH,Cl, PPTS oo 0o o
y o =
82% (2 steps) Y Y OTBDPS
Me0><OMe - =

32%

(Recovered SM 58%) Diacetonide

Scheme 27



Table 11. [ 7 & b= FEDOL#K (H-NMR)

1H-NMR (400 MHz, CéD¢) & (ppm) 1H-NMR (500 MHz, CsDe) & (ppm)
Diacetonide from triol Literature data 29
7.86-7.77 (m, 4H) 7.82 (2H)
7.82 (2H)
7.28-7.21 (m, 6H) 7.17 (2H)
7.17 (2H)
7.16 (2H)
4.06 (td, J=9.6, 5.2 Hz, 1H) 4.06 (1H)
3.88 (dq, J=10.0, 4.0 Hz, 1H) 3.89 (1H)
3.81-3.74 (m, 3H) 3.79 1H)
3.79 1H)
3.79 (1H)
3.50 (t, J=6.4 Hz, 1H) 3.50 (1H)
2.01-1.85 (m, 3H) 1.97 (1H)
1.91 (1H)
1.90 (1H)
1.66-1.51 (m, 3H) 1.58 (1H)
1.58 (1H)
1.57 (1H)
1.48 (s, 3H) 1.47 (3H)
1.44 (s, 3H) 1.44 (3H)
1.40 (s, 3H) 1.40 (3H)
1.38 (s, 3H) 1.38 (3H)
1.34-1.23 (m, 1H) 1.32 (1H)
1.21(d, J=5.6 Hz, 3H) 1.20 (3H)
1.20 (s, 9H) 1.20 (9H)
0.99(d, J=17.2 Hz, 3H) 0.99 (3H)
0.98 (t, J="7.2 Hz, 1H) 0.98 (1H)
0.62 (d, J=6.4 Hz, 3H) 0.63 (3H)




Table 12.

W7 b= FMED i (13C-NMR)

18C-NMR (100 MHz, CsDe) & (ppm)

Diacetonide from triol

13C-NMR (125 MHz, CsDe) & (ppm)

Literature data 29

136.0 (8C)

134.4 (20)
130.0 (20)
100.2
97.8
77.0

735

71.1

71.0
60.3
39.7
37.3
36.9
35.6
30.5
27.1(3C)
26.2
24.2
23.9
19.9

19.5

13.1

12.3

10.9

10.2

135.7 (2C)
135.7 (2C)
135.7 (2C)
135.7 (2C)
134.4 (2C)
129.9 (2C)
100.3
97.7

77.0

735

71.2

71.0

60.3

39.7

37.2

37.0

35.6

30.5

27.1 (3C)
26.1

24.1

23.8

19.8

19.4

13.0

12.3

10.8

10.1
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| UJU , M MLL

™
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Figure 25. VU A —/LmbiBW=U 7+ b= FED 1TH-NMR

|

Lieaiblai | Lls TR i)

P N
ittt s

T T T T T
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" b Mty
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Figure 26. KV A—/02bE8 NP7 & b= NMED 13C-NMR
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HIE Sekothrixide DEEARE L UOEBHEE

ZIVETORERIY sekothrixide DFEERGIEE RKIRWIOE N, T/ Bj ED C4,6,8 (i) 3
DDAFIVEEDSIARBEIZE Db D THLZENRES I, L2AT, C4 MDAFVEIT TR
DN E T DI T LD AIREMN B D, 2 THRGEH T LRI > TN &%
ezl d D728 . CA NIV % (RS- Cd-epi sekothrixide ~&E X Er#kL 7~ (Scheme

28),

PMBO\/:'\/E\/OH —>’ MN\[( —_—
OPMB (o]
17 (o)

OTBS

C4-epi segment C1-C10
dr=2:1

—>
o oTBS
C4-epi segment C1-C10 C4-epi sekothrixide
Scheme 28

C4-epi sekothrixide ® NMR A~ NLT —&% KI)EHBLUT=2, ZOEEHWEIT—EL
727 7=(Figure 27, 28), b4 839 & C4-epi sekothrixide 735725 NMR A~ MLT—H T

BHoT-ZE b AR T CA N DO I THLZ 5TV VR,



Sy N

50

T T T T T
50 4.0 3.0 0 Lo

Figure 27. C4-epi sekothrixide ® 1H-NMR

I 1 il

210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0

Figure 28. (C4-epi sekothrixide @ 3C-NMR

110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0
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I TEBRIIRRIMOEDOREEIL, segment C1-C10 D) T A ~—biESniAtE
W CIE7au s EHERIL 72, Z 23U, sekothrixide DFEERGEIIFHFIZ L > TEMANIZH DO THD
D KEIRDOSTI LR EREL B DAERA N L= L3 B 2120, Lo TEEW) 40 D&/
77+ 7=(Scheme 29),

FOERILT NVa—V 1T DTF U FA~—0b, ZNETOFELZ T ent-21 ZHHKL .
L5 86 L1 7V 7 HATVIG DT, f5H47-bEH 40 0 TH-NMR 35X 00 18C-NMR
I ZRIRE DL D EIEFIZ B —EE 7R L7=(Table 18, 14, Figure 29, 30), %£7-40 DLEEL
-46.4 (c = 0.18, MeOH) ¢, K##) ([alp = -45.1 (c = 1.00, MeOH)) L7554 &b B<—E LT,

PLEDZEDALEY) 40 3 ED sekothrixide DREETHY | F OBt E S E TXT-,

10

E—
OH
ent-17 1
o OTBS
ent-21 dr=2:1
PMP
MNBA, Et;N
+ DMAP OEE 07 O
ent-21 H
CH2C|2 "o

0,
92% (o) OTBS

1) Grubbs 29 (0.3 eq.)

TPAP, NMO
CH,CI; (0.5 mM), reflux

CH,Cl,

— >
91%

2) TBAF,THF
61% (2 steps)

TsOH

ProH, H,0
38%

Scheme 29



Table 13. (b5 40 & KM & DL (H-NMR)

1H-NMR (400 MHz, CDCls) & (ppm)

1H-NMR (500 MHz, CDCls) & (ppm)

Compound 40 Natural product 2229
5.27 (m, 1H) 5.25(d, J=11 Hz, 1H)
5.05 (m, 1H) 5.04 (dd, J=7 Hz, 1H m, 1H)

4.04 (brs, 1H, OH)

3.85(d, J=9.6 Hz, 1H)
3.73 (m, 1H)

3.63(d, J=9.6 Hz, 1H)
3.54 (d, J=13.6 Hz, 1H)
3.45 (brs, 1H, OH)

3.30(d, /=13.6 Hz, 1H)
2.92 (m, 1H)

2.43 (d, J=5.6 Hz, 1H, OH)
2.36 (ddd, J=14.4, 10.8, 9.2 Hz, 1H)
2.16 (m, 1H)

2.11-1.98 (m, 2H)

1.95-1.85 (m, 2H)

1.74-1.45 (m, 5H)

1.59 (s, 3H)

1.31(ddd, J=11.2, 6.4, 4.8 Hz, 1H)
1.12(d, J= 8.4 Hz, 3H)

1.02 (t, J= 7.2 Hz, 3H)

0.96 (m, 1H)

0.91 (d, J=6.8 Hz, 3H)

0.90 (d, J= 6.0 Hz, 3H)

0.89 (d, J= 6.4 Hz, 3H)

0.85 (d, J=17.6 Hz, 3H)

0.78 (d, J="7.2 Hz, 3H)

0.52 (ddd, J/=14.8, 8.0, 6.8 Hz, 1H)

3.84(d, J=10 Hz, 1H)
3.72 (brs, 1H)

3.62(d, J=10 Hz, 1H)
3.50(d, J=13 Hz, 1H)

3.29(d, J=13 Hz, 1H)
2.91 (m, 1H)

2.33 (m, 1H)

2.15 (brd, J= 13 Hz, 1H)
2.03 (m, 1H)

2.00 (dd, J= 13, 6 Hz, 1H)
1.88 (m, 1H)

1.88 (m, 1H)

1.69 (dd, /=13, 6 Hz, 1H)
1.67 (m, 1H)

1.61 (m, 1H)

1.55 (m, 1H)

1.53 (m, 2H)

1.58 (s, 3H)

1.30 (ddd, /=7 Hz, 1H)
1.10(d, /=17 Hz, 3H)
1.00 (t, J= 7.5 Hz, 3H)
0.94 (m, 1H)

0.90 (d, J=17.5Hz, 3H)
0.89 (d, J= 6.0 Hz, 3H)
0.88 (d, J= 7.5 Hz, 3H)
0.83 (d, J= 7.5 Hz, 3H)
0.77 (d, J= 7.5 Hz, 3H)
0.51 (ddd, /=7 Hz, 1H)
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Table 14. {t&¥1 40 & KR L DEER (13C-NMR)

13C-NMR (100 MHz, CDCl3) & (ppm)

13C-NMR (125 MHz, CDCl3) & (ppm)

Compound 40 Natural product 2223
205.7 205.6
167.0 167.0
137.3 137.3
121.6 121.6

79.6 79.6
79.1 79.1
77.1 77.0
76.5 76.5
49.03 49.0
49.01 49.0
41.6 41.5
41.4 41.4
39.83 39.8
39.78 39.8
39.34 39.3
35.2 35.2
29.8 29.8
28.1 28.2
27.1 27.1
25.1 25.1
23.3 23.3
21.1 21.1
19.3 19.3
16.7 16.6
12.1 12.0
11.1 11.1
10.8 10.8
3.9 3.9
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Figure 29. {54 40 ® 'H-NMR

Figure 30. {L4%) 40 0 18C-NMR
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o A
AEEEFE, 3 RRF 7 L a— WSk 5458 Gilman FR3EOSRAZEHSUGIZBIL T,
FANEEPPEOBLEDNDIRF AT ST, EORER, TARFURNEKIEED anti FAEDIE T

I3, 1,2— A — /VOAERDMEIE 203, KA TMS Z: CHRFEL 71412 Gilman #FEICED

BOSEATIE ALEEIRMDS WAL | 1,3 A — VIR FARME L TRONLZEZ R LTz,

FIARBULIB L OKRERIRPHBR A S 2 2 ABOGZHERUGE L T, sekothrixide DHERAID A

e FERRLE DML E S U E LT,
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KERIH

All reactions were monitored by thin-layer chromatography using MERCK TLC Silica
gel 60 Fs54 and were visualized by UV light (254 nm) and/or stained in 12 molybdo (VI)
phosphoric acid or HaSO4 in MeOH solutions. Column chromatography was performed

using Silica Gel 60 N (spherical, neutral, 63-210 pm) or Silica Gel 60 N (spherical,

neutral, 40-50 pm, for flash column chromatography) purchased from KANTO

CHEMICAL.

1H-NMR and 3C-NMR spectra were recorded on a JEOL ECX 400 spectrometer.
Chemical shifts were reported in ppm on 6 scale. 1H and 3C chemical shifts are
referenced to internal solvent resonances (CHCl; H, § = 7.26 ppm; CDCl; 13C, § = 77.0
ppm) and reported relative to MesSi (6 = 0.00 ppm). The multiplicities are indicated by s
(singlet), d (doublet), t (triplet), q (quartet), m (multiplet) and br (broad signal). Coupling
constants, ¢/, were reported in Hertz. MS spectra were measured on a JEOL
JMS-GCmate II or JEOL JMS-700 MStation instruments. Infrared spectra were
recorded on a SHIMADZU IRPrestige-21 spectrophotometer. Optical rotations were

measured on a Jasco P-2200 polarimeter at a ¢ 3.5 mm x 100 mm path-length cell at 589

nm. All concentrations are in g/100 mL.
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1. BRI T IV a—)\VRADOREBE R BR%E
Methylation of Epoxy Alcohol 1a (Table 2, Entry 1)

OH
o OH Me,CulLi OH OH /\/'\/k
/\M + Ph
Ph : :

3  Ph Y
Et,0 OH
1a 2 3

To a suspension of Cul (457 mg, 2.40 mmol) in dry Et2O (5 mL, dried by distillation
from sodium and benzophenone) was added MeLi (4.37 mL, 1.1 M in Et20, 4.37 mmol)
at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 1a (92.3 mg,
0.480 mmol) in dry Et20 (5 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 23 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture
of the 1,3-diol 2 and 1,2-diol 3 (75.0 mg, 0.360 mmol, 75%). The ratio of 1,3-diol 2 and

1,2-diol 3 was 1:3.
1H-NMR of 1,3-diol 2 (400 MHz, CDCly): § 7.31-7.26 (m, 2H), 7.22-7.17 (m, 3H), 4.17

(dq, J= 6.4, 2.4 Hz, 1H), 3.69 (q, J= 6.4 Hz, 1H), 2.89-2.82 (m, 1H), 2.71-2.64 (m, 1H),
1.88-1.81 (m, 2H), 1.66-1.61 (m, 1H), 1.18 (d, /= 6.4 Hz, 3H), 0.93 (d, /= 7.2 Hz, 3H);

13C-NMR of 1,3-diol 2 (100 MHz, CDCls): § 142.3, 128.60 (2C), 128.57 (2C), 126.0, 75.1,

69.4, 42.7, 37.5, 32.2, 19.8, 11.9; TH-NMR of 1,2-diol 8 (400 MHz, CDCly): & 7.29-7.25 (m,
2H), 7.21-7.15 (m, 3H), 3.91 (dq, J = 6.4, 3.6 Hz, 1H), 3.39 (dd, J = 8.0, 3.6 Hz, 1H),
2.81-2.71 (m, 1H), 2.59-2.49 (m, 1H), 2.11-2.00 (m, 1H), 1.62-1.40 (m, 2H), 1.14 (d, /= 6.4
Hz, 3H), 0.94 (d, /= 6.4 Hz, 3H); 13C-NMR of 1,2-diol 8 (100 MHz, CDCly): & 142.9,

128.51 (20), 128.48 (20), 125.8, 78.8, 68.5, 35.3, 34.8, 33.1, 16.1, 15.5; IR ¥inax (thin
film/NaCl) cm™: 3402, 2970, 2931, 987, 756; HRMS (EI) m/zcalculated for C13H2002 [M]*+
208.1463, found 208.1441.
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Synthesis of Epoxy Silyl Ether 1b

OH TMSCI, Et;N OTMS

Ph : Ph :

THF
1a 1b

To a solution of epoxy alcohol 1a (178 mg, 0.930 mmol) in dry THF (2 mL) was added
EtsN (1.03 mL, 7.18 mmol) and TMSCI (0.78 mL, 4.63 mmol). The solution was stirred
at room temperature under Ar atmosphere for 2 h. The reaction mixture was quenched
with saturated aqueous NaHCOs3 at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NasSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 15:1) to give the epoxy silyl ether 1b (208 mg, 0.790 mmol, 85 %).

TH-NMR (400 MHz, CDCly): § 7.31-7.25 (m, 2H), 7.21-7.17 (m, 3H), 3.64-3.58 (m, 1H),
2.89 (ddd, / = 6.4, 5.2, 2.0 Hz, 1H), 2.84-2.69 (m, 2H), 2.66 (dd, / = 5.2, 2.0 Hz, 1H),
1.94-1.80 (m, 2H), 1.20 (d, /= 6.4 Hz, 3H), 0.10 (s, 9H); 13C-NMR (100 MHz, CDCls): §

141.4, 128.6 (20), 128.5 (20), 126.2, 68.1, 62.2, 56.7, 33.7, 32.4, 21.0, 0.31 (3C); IR Vinax
(thin film/NaCl) cm™: 2962, 1250, 1095, 903, 840; HRMS (EI) m/z calculated for
C15H2402S1 [M]*+ 264.1546, found 264.1569.

Methylation of Epoxy Silyl Ether 1b (Table 2, Entry 3)

OH
o TS 1) Me,CuLi, Et,0 on 9 + /\/k/k
ph/\/'\T/'\ = Ph/\/\r'\ Ph ;
2) TBAF, THF OH
1b 2 3

Methylation of epoxy silyl ether 1b was the same method as the case of 1a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol 2 and 1,2-diol 8 (81% yield, 2 steps). The ratio of 1,3-diol 2 and 1,2-diol 3 was 3:1.

Synthesis of Epoxy Silyl Ether 1¢

OH TESCI, imidazole OTES

Ph ’ Ph 2

DMF
1a 1c
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To a solution of epoxy alcohol la (116 mg, 0.600 mmol) in dry DMF (3 mL) was added
imidazole (164 mg, 2.41 mmol) and TESCI (202 pL, 1.20 mmol). The solution was stirred

at room temperature under Ar atmosphere for 22 h. The reaction mixture was quenched
with saturated aqueous NaHCOs3 at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NasSQOy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 10:1) to give the epoxy silyl ether 1c (157 mg, 0.510 mmol, 85 %).

TH-NMR (400 MHz, CDCly): & 7.31-7.25 (m, 2H), 7.21-7.16 (m, 3H), 3.62 (dt, /= 11.6,
6.4 Hz, 1H), 2.90 (ddd, J= 6.8, 5.2, 2.4 Hz, 1H), 2.84-2.68 (m, 2H), 2.66 (dd, J= 5.2, 2.4
Hz, 1H), 1.96-1.77 (m, 2H), 1.21 (d, J= 6.4 Hz, 3H), 0.94 (t, J= 8.0 Hz, 9H), 0.57 (g, J=
8.0 Hz, 6H); 13C-NMR (100 MHz, CDCly): § 141.4, 128.6 (2C), 128.5 (2C), 126.1, 68.0,
62.3, 56.7, 33.8, 32.4, 21.1, 6.9 (3C), 5.0 (3C); IR Vinax (thin film/NaCl) cm1: 2954, 2877,

1584, 1103, 1010, 740; HRMS (EI) m/z calculated for Ci6Ha502S1 [M-CoHs)+ 277.1624,
found 277.1630.

Methylation of Epoxy Silyl Ether 1c (Table 3, Entry 1)

OH OH OH
o OTES 1) Me,Culi, Et,0 /\/‘\rl\ /\/k/k
5 +
0 Ph

Ph ; >  Ph
2) TBAF, THF OH

1c 2 3

Methylation of epoxy silyl ether 1c was the same method as the case of 1a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol 2 and 1,2-diol 8 (73% yield, 2 steps). The ratio of 1,3-diol 2 and 1,2-diol 3 was
1.6:1.

Synthesis of Epoxy Silyl Ether 1d

OH TBSCl, imidazole OTBS

Ph - Ph -

DMF
1a 1d

To a solution of epoxy alcohol 1a (82.9 mg, 0.430 mmol) in dry DMF (3 mL) was added
imidazole (148 mg, 2.16 mmol) and TBSCI (191 mg, 1.29 mmol). The solution was
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stirred at room temperature under Ar atmosphere for 23 h. The reaction mixture was
quenched with saturated aqueous NaHCOs at 0°C. The aqueous phase was extracted
with AcOEt. The combined organic phases were dried over NasSO, filtered and
concentrated in vacuo. The crude residue was purified by column chromatography on
silica gel (hexane / AcOEt = 10:1) to give the epoxy silyl ether 1d (132 mg, 0.430 mmol,
100 %).

IH-NMR (400 MHz, CDCly): § 7.31-7.25 (m, 2H), 7.21-7.17 (m, 3H), 3.67 (m, 1H), 2.91

(dt, J= 6.4, 2.4 Hz, 1H), 2.84-2.68 (m, 2H), 2.65 (dd, J = 4.8, 2.4 Hz, 1H), 1.93-1.79 (m,
2H), 1.18 (d, /= 6.4 Hz, 3H), 0.87 (s, 9H), 0.04 (s, 3H), 0.03 (s, 3H); 13C-NMR (100 MHz,

CDCls): & 141.4, 128.6 (2C), 128.5 (2C), 126.1, 67.9, 62.4, 56.2, 33.8, 32.4, 25.9 (30), 21.0,

18.3, -4.5, “4.6; IR Vinax (thin film/NaCl) em™: 2931, 2862, 1249, 1103, 833; HRMS (EI)
m/zcalculated for C14H2102Si [M-C4Hol+ 249.1311, found 249.1290.

Methylation of Epoxy Silyl Ether 1d (Table 3, Entry 2)

OH OH OH
0 OTBS 1) Me,CuLi, Et,0 /\/-ﬁ)\ /\/k/k
\ +
e Ph

Ph/\/\-/'\ r Ph
2) TBAF, THF OH

1d 2 3

Methylation of epoxy silyl ether 1d was the same method as the case of 1a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol 2 and 1,2-diol 3 (66% yield, 2 steps). The ratio of 1,3-diol 2 and 1,2-diol 3 was 1:1.

Synthesis of Epoxy Methyl Ether le

OH NaH, Mel OMe
Ph ) THF Ph :

1a 1e

To a suspension of epoxy alcohol 1a (75.0 mg, 0.390 mmol) in dry THF (4 mL) was
added NaH (20.3 mg, 60% in oil, 0.470 mmol) at 0 °C under Ar atmosphere. The

suspension was stirred at room temperature for 30 min and it was added Mel (128 uL,

1.95 mmol). The reaction mixture was stirred at room temperature for 10 h and it was

quenched with saturated aqueous NH4Cl. The aqueous phase was extracted with AcOEt.
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The combined organic phases were dried over NasSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 10:1) to give the epoxy methyl ether 1e (76.3 mg, 0.370 mmol, 95 %).
1H-NMR (400 MHz, CDCls): 8 7.32-7.25 (m, 2H), 7.22-7.17 (m, 3H), 3.34 (s, 3H), 3.15

(dq, J=6.4, 6.0 Hz, 1H), 2.95 (ddd, J=6.8, 4.8, 2.4 Hz, 1H), 2.86-2.71 (m, 2H), 2.66 (dd, /
= 6.4, 2.4 Hz, 1H), 1.99-1.80 (m, 2H), 1.20 (d, J = 6.0 Hz, 3H); 3C-NMR (100 MHz,

CDCly): 8 141.3, 128.6 (2C), 128.5 (20), 126.2, 76.5, 60.7, 57.2, 57.1, 56.9, 33.7, 32.3, 17.2;

IR viax (thin film/NaCl) em: 2932, 1450, 1095, 702; HRMS (EI) m/z calculated for
C13H160 [M-H20J*+ 188.1201, found 188.1214.

Methylation of Epoxy Methyl Ether le (Table 3, Entry 3)

OMe
o OMe Me,Culi OH OMe /\/k/k
/\AJ\ + Ph
Ph : :

3 Ph Y
Et,0 OH

1e 1,3-diol 1,2-diol
To a suspension of Cul (332 mg, 1.74 mmol) in dry Et2O (5 mL, dried by distillation

from sodium and benzophenone) was added MeLi (3.1 mL, 1.13 M in Et20, 3.47 mmol)

at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy methyl ether le (71.6
mg, 0.347 mmol) in dry Et:O (3 ml, dried by distillation from sodium and
benzophenone) by gastight syringe. The reaction mixture was stirred at 0 °C for 4 h, it
was quenched with saturated aqueous NH4Cl and saturated aqueous NaHCOs. The
suspension was allowed to stir room temperature under air and then the aqueous phase
was turned to bright blue. The reaction mixture was extracted with AcOEt. The
combined organic phases were dried over Naz2SOy, filtered and concentrated in vacuo.
The crude residue was purified by column chromatography on silica gel (hexane / AcOEt
= 3:1) to give mixture of the 1,3-diol and 1,2-diol (66.3 mg, 0.298 mmol, 86%). The ratio of
1,3-diol and 1,2-diol was 1:1.

1H-NMR of 1,3-diol (400 MHz, CDCls): § 7.31-7.15 (m, 5H), 3.90 (d, /= 3.6 Hz, 1H),

3.68-3.56 (m, 2H), 3.36 (s, 3H), 2.89 (ddd, /= 13.2, 10.4, 5.2 Hz, 1H), 2.68 (ddd, J/= 13.6,
10.4, 6.4 Hz, 1H), 1.85-1.66 (m, 3H), 1.16 (d, /= 6.4 Hz, 3H), 0.88 (d, J = 7.2 Hz, 3H);
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TH-NMR of 1,2-diol (400 MHz, CDCly): § 7.29-7.13 (m, 5H), 3.53-3.48 (m, 1H), 3.43-3.37
(m, 1H), 3.35 (s, 3H), 2.75 (ddd, J= 13.2, 11.2, 5.2 Hz, 1H), 2.56 (ddd, /= 13.6, 11.2, 6.4
Hz, 1H), 2.14-2.04 (m, 2H), 1.53-1.40 (m, 1H), 1.10 (d, /= 6.0 Hz, 3H), 0.91 (d, /= 6.4 Hz,
3H); 13C-NMR of 1,3-diol (100 MHz, CDCly): 5 143.1, 128.6 (2C), 128.4 (2C), 125.7, 77.8,

76.0, 56.3, 34.9, 34.8, 33.2, 15.4, 12.2; 13C-NMR of 1,2-diol (100 MHz, CDCls): & 143.0,

128.6 (20), 128.5 (2C), 125.8, 80.4, 73.5, 56.4, 41.1, 37.8, 32.0, 14.5, 12.9; IR viax (thin
film/NaCl) cm:: 3487, 2931, 1095, 1033, 756; HRMS (EI) m/z calculated for C14Hz200
[M]+ 222.1620, found 222.1610.

Synthesis of Epoxy MOM ether 1f

OH MOMCI, DIPEA OMOM

/\/<9/k
Ph THF

1a 1f

To a solution of epoxy alcohol 1a (123 mg, 0.640 mmol) in dry CHzCls (3 mL) was added
DIPEA (0.67 mL, 3.85 mmol) and MOMCI (233 pL, 0.91 mmol). The solution was stirred

at room temperature under Ar atmosphere for 18 h. The reaction mixture was quenched
with saturated aqueous NaHCOs3 at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NazSQ,, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 7:1) to the give epoxy MOM ether 1f (136 mg, 0.570 mmol, 90 %).
1H-NMR (400 MHz, CDCls): § 7.31-7.26 (m, 2H), 7.21-7.18 (m, 3H), 4.65 (d, /= 6.8 Hz,

2H), 4.61 (d, J=6.8 Hz, 2H), 3.56-3.50 (m, 1H), 3.35 (s, 3H), 2.95 (ddd, J=17.2, 5.2, 2.4 Hz,
1H), 2.84-2.68 (m, 2H), 2.69 (dd, J= 5.2, 2.0 Hz, 1H), 1.97-1.80 (m, 2H), 1.23 (d, J= 6.4

Hz, 3H); 13C-NMR (100 MHz, CDCly): § 141.3, 128.6 (20), 128.5 (20), 126.2, 95.6, 72.6,

60.9, 57.0, 55.5, 33.7, 32.3, 17.9; IR Vimax (thin film/NaCl) cm®: 2932, 1450, 1157, 1103,
1034; HRMS (EI) m/zcalculated for C14H2003 [M]*+ 236.1413, found 236.1418.
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Methylation of Epoxy MOM Ether 1f (Table 3, Entry 4)

OMOM
o OMoMm Me,CuLi OH OMOM /\)\/'\
0 +
Ph/\/\'/k - ph/\/Yk Ph Y
Et,0 OH
1f 1,3-diol 1,2-diol

To a suspension of Cul (129 mg, 0.660 mmol) in dry Et20 (3 mL, dried by distillation
from sodium and benzophenone) was added MeLi (1.2 mL, 1.1 M in Et20, 1.32 mmol) at
-30 °C under Ar atmosphere. The solution was stirred at same temperature for 10 min.
The solution of organocopper complex was added the epoxy MOM ether 1f (31.3 mg,
0.132 mmol) in dry Et20 (2 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 23 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 5:1) to give mixture
of the 1,3-diol and 1,2-diol (30.6 mg, 0.121 mmol, 92%). The ratio of 1,3-diol and 1,2-diol

was 3-1.
1H-NMR of 1,3-diol (400 MHz, CDCls): § 7.30-7.14 (m, 5H), 4.68 (d, J = 6.8 Hz, 1H),

4.65 (d, J=6.8 Hz, 1H), 3.83 (dq, J= 6.4, 3.2 Hz, 1H), 3.50-3.45 (m, 1H), 3.38 (s, 3H), 2.75
(ddd, J=13.6, 11.6, 5.2 Hz, 1H), 2.56 (ddd, J=13.2, 10.4, 5.6 Hz, 1H), 2.17 (d, J= 2.4 Hz,
1H), 2.15-2.07 (m, 1H), 1.62-1.40 (m, 2H), 1.14 (d, /= 6.4 Hz, 3H), 0.93 (d, J= 6.8 Hz,

3H); tH-NMR of 1,2-diol (400 MHz, CDCly): § 7.30-7.15 (m, 5H), 4.70 (d, J/= 6.8 Hz, 1H),

4.62 (d, J=6.8 Hz, 1H), 4.03 (dq, J= 6.8, 3.6 Hz, 1H), 3.67-3.58 (m, 2H), 3.39 (s, 3H), 2.91
(ddd, J=13.6, 10.4, 4.8 Hz, 1H), 2.70 (ddd, J=13.6, 10.4, 6.4 Hz, 1H), 1.91-1.81 (m, 1H),
1.75-1.63 (m, 2H), 1.18 (d, /= 6.8 Hz, 3H), 0.86 (d, /= 7.2 Hz, 3H); 3C-NMR of 1,3-diol

(100 MHz, CDCly): 8 143.0, 128.5 (20C), 128.4 (2C), 125.7,94.9, 77.8, 74.2, 55.6, 34.9, 34.8,

33.2, 15.5, 13.0; 13C-NMR of 1,2-diol (100 MHz, CDCl): § 142.9, 128.7 (2C), 128.5 (20),
125.8, 95.4, 75.7, 72.7, 56.0, 42.9, 37.2, 32.0, 16.2, 12.1; IR ¥nax (thin film/NaCl) cm™:
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3572, 3456, 3017, 2970, 2932, 1604, 1497, 1458, 1219, 1087, 987, 749; HRMS (EI) m/z
calculated for C15H2209 [M-H2Ol+ 234.1620, found 234.1637.

nButhylation of Epoxy Alcohol 1a (Table 4, Entry 1)

"Bu OH
OH "Bu,CulLi OH OH
AA% - + pn
Ph : P Ph T
Et,0 "By OH
1a . ]
1,3-diol 1,2-diol

To a suspension of Cul (368 mg, 1.93 mmol) in dry Et:O (5 mL, dried by distillation
from sodium and benzophenone) was added "Buli (2.45 mL, 1.58 M in hexane, 3.87
mmol) at -30 °C under Ar atmosphere. The solution was stirred at same temperature for
10 min. The solution of organocopper complex was added the epoxy alcohol 1a (74.2 mg,
0.386 mmol) in dry Et20 (3 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 24 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture
of the 1,3-diol and 1,2-diol (87.0 mg, 0.347 mmol, 90%). The ratio of 1,3-diol and 1,2-diol
was 1:4.4.

IH-NMR of 1,3-diol (400 MHz, CDCly): & 7.32-7.25 (m, 2H), 7.22-7.17 (m, 3H),

4.31-4.22 (m, 1H), 3.82 (brs, 1H), 2.88-2.79 (m, 1H), 2.73 (br, 1H), 2.70-2.62 (m, 2H),
1.98-1.78 (m, 2H), 1.78-1.22 (m, 6H), 1.19 (d, J = 6.4 Hz, 3H), 0.90 (t, J = 6.8 Hz, 3H);

IH-NMR of 1,2-diol (400 MHz, CDCls): § 7.31-7.25 (m, 2H), 7.22-7.14 (m, 3H), 4.74 (brs,

2H), 3.89-3.82 (m, 1H), 3.51 (dd, J/= 6.8, 4.4 Hz, 1H), 2.73 (ddd, J= 13.6, 11.2, 5.6 Hz,
1H), 2.57 (ddd, J=13.6, 10.8, 6.0 Hz, 1H), 1.95-1.85 (m, 1H), 1.70-1.59 (m, 1H), 1.59-1.50
(m, 1H), 1.42-1.24 (m, 6H), 1.16 (d, J= 6.0 Hz, 3H), 0.92 (t, J= 6.8 Hz, 3H); 3C-NMR of

1,3-diol (100 MHz, CDCly): & 142.2, 128.6 (2C), 128.5 (2C), 126.0, 73.4, 68.2, 47.6, 37.8,

32.6, 30.5, 25.2, 23.1, 20.2, 14.2; 13C-NMR of 1,2-diol (100 MHz, CDCls): § 143.0, 128.54



65

(20), 128.50 (20), 125.9, 68.6, 39.1, 33.1, 31.0, 29.4, 28.6, 23.3, 17.2, 14.2; IR Viax (thin
film/NaCl) cm’: 3426, 3016, 2932, 2870, 1458, 1219, 756; HRMS (EI) m/z calculated for
C16H2602 [M]*+ 250.1933, found 250.1953.

nButhylation of Epoxy Silyl Ether 1b (Table 4, Entry 2)

n
o ST™MS 1) "Bu,CuLi, Et,0 OH OH /\)B:/('):
ph/\/\T)\ > Ph/\/\)\ + Ph Y
" 2) TBAF, THF ng 5H
1,3-diol 1,2-diol

nButhylation of epoxy silyl ether 1b was the same method as the case of 1a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol and 1,2-diol (60% yield, 2 steps). The ratio of 1,3-diol and 1,2-diol was 2.5:1.

nHexylation of Epoxy Alcohol 1a (Table 4, Entry 3)

"Hex OH
OH "Hex,CuLi ?H OH
/\/<9A + ph
Ph - » Ph :
Et,0 "Hex OH
1a . .
1,3-diol 1,2-diol

To a suspension of Cul (330 mg, 1.73 mmol) in dry Et2O (5 mL, dried by distillation
from sodium and benzophenone) was added “HexLi (4.37 mL, 1.1 M in Et20, 4.37 mmol)
at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 1a (92.3 mg,
0.480 mmol) in dry Et20 (5 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 23 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over Na2SOy, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture
of the 1,3-diol and 1,2-diol (116 mg, 0.418 mmol, 87%). The ratio of 1,3-diol and 1,2-diol
was 1:4.4.



66

IH-NMR of 1,3-diol (400 MHz, CDCls): & 7.31-7.26 (m, 2H), 7.22-7.18 (m, 3H),

4.29-4.23 (m, 1H), 3.84-3.80 (m, 1H), 2.90-2.80 (m, 1H), 2.79-2.61 (m, 3H), 1.99-1.78 (m,
2H), 1.45-1.22 (m, 11H), 1.20 (d, J= 6.4 Hz, 3H) , 0.87 (t, J = 6.4 Hz, 3H); H-NMR of

1,2-diol (400 MHz, CDCly): & 7.31-7.25 (m, 2H), 7.23-7.15 (m, 3H), 3.91-3.81 (m, 1H),

3.55-3.48 (m, 1H), 2.72 (ddd, /= 13.6, 10.4, 5.2 Hz, 1H), 2.57 (ddd, J= 13.2, 10.4, 6.0 Hz,
1H), 1.95-1.85 (m, 1H), 1.82 (brs, 1H), 1.70-1.59 (m, 2H), 1.58-1.49 (m, 1H), 1.41-1.22 (m,
10H), 1.16 (d, /= 6.4 Hz 3H) , 0.90 (t, J= 6.4 Hz, 3H); 13C-NMR of 1,3-diol (100 MHz,

CDCly): & 142.0, 128.5 (20), 128.4 (2C), 125.9, 73.2, 68.1, 47.4, 37.6, 32.5, 31.8, 29.6, 28.0,

25.3, 22.6, 20.0, 14.1; 13C-NMR of 1,2-diol (100 MHz, CDCls): & 143.0, 128.54 (2C), 128.50

(20), 125.9, 76.7, 68.6, 39.1, 33.1, 32.0, 31.0, 29.9, 29.6, 26.3, 22.8, 17.2, 14.3; IR vinax (thin
film/NaCl) cm: 3394, 2931, 2862, 1458, 756; HRMS (EI) m/z calculated for Ci1sH2:0
[M-H:Ol*+ 260.2140, found 260.2158.

nHexylation of Epoxy Silyl Ether 1b (Table 4, Entry 4)

n
o 9T™MS 1) "Hex,CulLi, Et,0 OH OH Hex  OH
t\— -
Ph : gl *+ Ph Y
2) TBAF, THF ne &
1b
1,3-diol 1,2-diol

nHexylation of epoxy silyl ether 1b was the same method as the case of 1a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol and 1,2-diol (57% yield, 2 steps). The ratio of 1,3-diol and 1,2-diol was 2.2:1.

Allylation of Epoxy Alcohol 1a (Table 4, Entry 5)

2 OH
o OH allyl,CulLi ?H oH
Ph : -  Ph N
Et,0 —z OH
1a . ]
1,3-diol 1,2-diol

To a suspension of Cul (368 mg, 1.93 mmol) in dry Et2O (2 mL, dried by distillation
from sodium and benzophenone) was added allylLi (7.6 mL, 0.45 M in Et20, 3.40 mmol)

at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
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min. The solution of organocopper complex was added the epoxy alcohol 1a (65.3 mg,
0.340 mmol) in dry Et20 (4 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at O °C for 16.5 h, it was quenched
with saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was
allowed to stir room temperature under air and then the aqueous phase was turned to
bright blue. The reaction mixture was extracted with AcOEt. The combined organic
phases were dried over NasSQOy, filtered and concentrated in vacuo. The crude residue
was purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give
mixture of the 1,3-diol and 1,2-diol (68.5 mg, 0.292 mmol, 86%). The ratio of 1,3-diol and
1,2-diol was 1:1.5.

1H-NMR of 1,3-diol (400 MHz, CDCly): § 7.31-7.25 (m, 2H), 7.21-7.16 (m, 3H), 5.85-5.75

(m, 1H), 5.12-5.05 (m, 1H), 5.05-5.01 (m, 1H), 4.32-4.26 (m, 1H), 3.89-3.82 (m, 1H), 2.95
(brs, 1H), 2.87-2.78 (m, 2H), 2.65 (ddd, J = 13.6, 10.0, 6.4 Hz, 1H), 2.33-2.24 (m, 1H),
2.22-2.14 (m, 1H), 2.00-1.89 (m, 1H), 1.85-1.76 (m, 1H), 1.52-1.45 (m, 1H), 1.20 (d, J= 6.4

Hz, 3H); TH-NMR of 1,2-diol (400 MHz, CDCls):  7.31-7.24 (m, 2H), 7.21-7.15 (m, 3H),

5.87-5.75 (m, 1H), 5.15-5.05 (m, 2H), 3.92-3.83 (m, 1H), 3.50 (brs, 1H), 2.81-2.71 (m, 1H),
2.62-2.52 (m, 1H), 2.26-2.11 (m, 2H), 1.99-1.88 (m, 2H), 1.75-1.60 (m, 2H), 1.16 (d, J= 6.4

Hz, 3H); 13C-NMR of 1,3-diol (100 MHz, CDCly): § 142.1, 137.6, 128.6 (2C), 128.5 (20),
126.1, 116.6, 72.9, 67.8, 47.2, 37.6, 32.6, 30.2, 20.2; 13C-NMR of 1,2-diol (100 MHz,
CDCly): & 142.8, 136.3, 128.53 (2C), 128.50 (2C), 125.9, 117.0, 76.6, 68.4, 38.8, 34.5, 33.2,

30.7, 17.5; IR Vax (thin film/NaCl) cm*: 3348, 3070, 3024, 2970, 2931, 1450, 756; HRMS
(ED nv/zcalculated for C15H200 [M-H2Ol*+ 216.1514, found 216.1522.

Allylation of Epoxy Silyl Ether 1b (Table 4, Entry 6)

o JTMs 1) allyl,CulLi, Et,0 OH OH z OH
Ph/\/‘\:* » Ph + Ph Y
” 2) TBAF, THF _ S
1,3-diol 1,2-diol

Allylation of epoxy silyl ether 1b was the same method as the case of 1a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
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column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol and 1,2-diol (74% yield, 2 steps). The ratio of 1,3-diol and 1,2-diol was 2:1.

Synthesis of Epoxy Alchohol 4a

OH 1) p-NO,C¢H,COOH, Ph;P OH

PR3 DEAD, THF 0=
Ph > B ph NN

2) K,CO3, MeOH, H,0
1a 4a

To a solution of epoxy alcohol 1a (269 mg, 1.40 mmol) in dry THF (5 mL) was added
PhsP (739 mg, 2.80 mmol), DEAD (0.95 mL, 40 % in toluene, 2.80 mmol) and prnitro
benzoic acid (468 mg, 2.80 mmol) at 0 °C under Ar atmosphere. The solution was stirred
at room temperature for 3 h. The reaction was quenched with saturated aqueous
NaHCOs. The aqueous phase was extracted with AcOEt. The combined organic phases
were dried over NasSOy, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 15:1) to give the
benzyl ester (478 mg, 1.40 mmol, 100 %).

To a solution of benzyl ester (259 mg, 0.761 mmol) in MeOH (3.7 mL) was added K2COs
(317 mg, 2.28 mmol). The solution was stirred at room temperature for 1.5 h. The
reaction was quenched with saturated aqueous NH4Cl. The aqueous phase was
extracted with AcOEt. The combined organic phases were dried over Na2SOy, filtered
and concentrated in vacuo. The crude residue was purified by column chromatography
on silica gel (hexane / AcOEt = 2:1) to give the epoxy alcohol 4a (138 mg, 0.715 mmol,

94 %). Data for the benzyl ester 4a were identical to literature values. 7®

Methylation of Epoxy Alcohol 4a (Table 5, Entry 1)

OH
OH Me,CuLi T
O *
S VTN > Ph/\/'\;/\
Et,0 OH
4a 1,2-diol
To a suspension of Cul (140 mg, 0.740 mmol) in dry Et20 (3 mL, dried by distillation

from sodium and benzophenone) was added Meli (1.56 mL, 1.1 M in Et20, 1.72 mmol)

at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 4a (33.0 mg,

0.172 mmol) in dry Et20 (2 mL, dried by distillation from sodium and benzophenone) by
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gastight syringe. The reaction mixture was stirred at 0 °C for 24 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 2:1) to give the
1,2-diol (15.4 mg, 0.074 mmol, 43%) and yield of recovered 4a was 40%. The amount of

1,3-diol was trace.
1H-NMR of 1,2-diol (400 MHz, CDCly): & 7.32-7.25 (m, 2H), 7.22-7.15 (m, 3H), 3.83

(quintet, J= 6.0 Hz, 1H), 3.16 (brs, 1H), 2.78 (ddd, J= 13.6, 10.4, 5.2 Hz, 1H), 2.51 (ddd,
J=13.6, 9.6, 6.8 Hz, 1H), 2.04 (brs, 1H), 1.95 (brs, 1H), 1.88-1.77 (m, 1H), 1.72-1.62 (m,
1H), 1.58-1.47 (m, 1H), 1.13 (d, J = 6.4 Hz, 3H), 1.06 (d, J = 6.8 Hz, 3H); 13C-NMR of

1,2-diol (100 MHz, CDCls): § 142.7, 128.50 (2C), 128.48 (2C), 125.9, 80.3, 68.2, 34.8, 33.5,

32.8, 20.1, 16.7; IR vmax (thin film/NaCl) cm™: 3387, 2931, 1458, 1381, 987, 756; HRMS
(ED) nv/zcalculated for C13H1s0 [M-H20l*+ 190.1358, found 190.1369.

Synthesis of Epoxy Silyl Ether 4b

OH TMSCI, EtzN OTMS
A9 T . A9 T
NN NN
Ph THF Ph
4a 4b

To a solution of epoxy alcohol 4a (138 mg, 0.720 mmol) in dry THF (2 mL) was added
EtsN (1.03 mL, 7.18 mmol) and TMSCI (0.62 mL, 3.59 mmol). The solution was stirred
at room temperature under Ar atmosphere for 13 h. The reaction mixture was quenched
with saturated aqueous NaHCOs at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NazSQ,, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 15:1) to give the epoxy silyl ether 4b (190 mg, 0.720 mmol, 100 %).

TH-NMR (400 MHz, CDCly): & 7.32-7.26 (m, 2H), 7.22-7.16 (m, 3H), 3.51 (quintet, /=
6.4 Hz, 1H), 2.85-2.67 (m, 4H), 1.96-1.80 (m, 2H), 1.13 (d, J = 6.4 Hz, 3H), 0.13 (s, 9H);
13C-NMR (100 MHz, CDCls): § 141.3, 128.6 (2C), 128.5 (2C), 126.2, 69.5, 63.2, 55.8, 33.6,
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32.3, 20.4, 0.26 (30); IR vinax (thin film/NaCl) cm'®: 2970, 1249, 1103, 849; HRMS (EI) m/z
calculated for C15H2402Si [M]+ 264.1546, found 264.1528.

Methylation of Epoxy Silyl Ether 4b (Table 5, Entry 2)

0 oTMS 1) Me,CuLi, Et,0 /\/k/—c_t
IR N > Ph v

2) TBAF, THF 6H
4b 1,2-diol

Methylation of epoxy silyl ether 4b was the same method as the case of 4a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 2:1) to give the 1,2-diol (88%
yield, 2 steps). The amount of 1,3-diol was trace.

nButhylation of Epoxy Alcohol 4a (Table 5, Entry 3)

"Bu OH
OH nBu,CulLi s
R Ph
PR NN o :
Et,0 OH
4a .
1,2-diol

To a suspension of Cul (344 mg, 1.80 mmol) in dry EtO (5 mL, dried by distillation
from sodium and benzophenone) was added “Buli (1.36 mL, 2.65 M in hexane, 3.61
mmol) at -30 °C under Ar atmosphere. The solution was stirred at same temperature for
10 min. The solution of organocopper complex was added the epoxy alcohol 4a (69.4 mg,
0.361 mmol) in dry Et20 (3 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 21 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSQOy, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 2:1) to give the
1,2-diol (83.2 mg, 0.332 mmol, 92%). The amount of 1,3-diol was trace.

1H-NMR of 1,2-diol (400 MHz, CDCly): & 7.31-7.25 (m, 2H), 7.20-7.14 (m, 3H), 3.82-3.71

(m, 1H), 3.33 (m, 1H), 2.76 (ddd, J= 14.0, 9.8, 4.8 Hz, 1H), 2.52 (ddd, J=13.2, 9.8, 6.8 Hz,
1H), 2.19-2.08 (m, 2H), 1.79-1.65 (m, 1H), 1.64-1.53 (m, 1H), 1.51-1.41 (m, 3H), 1.40-1.20
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(m, 4H), 1.05 (d, /= 6.0 Hz, 3H), 0.92 (t, /= 6.8 Hz, 3H); 13C-NMR of 1,2-diol (100 MHz,
CDCly): §142.7, 128.53 (2C), 128.48 (2C), 125.9, 77.8, 68.8, 39.0, 33.7, 30.6, 30.5, 29.5,

23.1, 19.6, 14.3; IR viax (thin film/NaCl) cm™: 3394, 2931, 2862, 1458, 1026, 756; HRMS
(ED mv/zcalculated for C16H240 [M-H2Ol+ 232.1827, found 232.1809.

nButylation of Epoxy Silyl Ether 4b (Table 5, Entry 4)

n
o 2Tvs 1) "Bu,CulLi, Et,0 Bu OH
Ph” NN P ph v
2) TBAF, THF &1
4b
1,2-diol

nButylation of epoxy silyl ether 4b was the same method as the case of 4a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 2:1) to give thel,2-diol (85%
yield, 2 steps). The amount of 1,3-diol was trace.

Synthesis of Enone 6

1) DIBAH, CH,Cl, o

o O
/\HL Jj\ 2) Ph;P=CHCOCH;
Ph N Yo THF, CHCI3 ph/\r§)l\
)_I >
Bn

6

5

To a solution of amide 5 (2.87 g, 8.86 mmol) in dry CH2Cls (50 mL) was added DIBAH
(17.1 mL, 0.99 M in hexane, 16.9 mmol). The solution was stirred at -78 °C under Ar
atmosphere for 40 min. The reaction mixture was quenched with saturated aqueous
NH,CI (50 mL) and it was was vigorously stirred at room temperature. The aqueous
phase was extracted with Et20. The combined organic phases were dried over NazaSOs,
filtered and concentrated in vacuo. The aldehyde was used in the next step without
purification.

To a solution of aldehyde in THF (9 mL) and CHCls (3 mL) was added PhsP=CHCOMe
(5.64 g, 17.7 mmol). The solution was stirred at room temperature for 1 week and
solvent was removed under reduced pressure. The crude residue was purified by column

chromatography on silica gel (hexane / AcOEt = 6:1) to give the enone 6 (1.30 g, 6.91
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mmol, 78%, 2 steps).

TH-NMR (400 MHz, CDCly): § 7.31-7.25 (m, 2H), 7.23-7.17 (m, 1H), 7.15-7.11 (m, 2H),
6.75 (dd, /= 16.0, 6.4 Hz, 1H), 5.99 (d, J= 16.0 Hz, 1H), 2.8-2.70 (m, 1H), 2.69-2.58 (m,
2H), 2.21 (s, 3H), 1.07 (d, J = 6.0 Hz, 3H); 13C-NMR (100 MHz, CDCly): § 199.0, 152.6,

139.6, 129.8, 129.2 (20), 128.5 (20), 126.4, 42.7, 38.5, 27.1, 19.0; IR vinax (thin film/NaClD)
cm’l: 3024, 2962, 2924, 1625, 1627, 1450, 1357, 1258, 979, 740, 702; HRMS (EI) m/z
calculated for C13H160 [M]* 188.1201, found 188.1203.

CBS Reduction of Enone 6
H Ph
Ph
o) o OH
N.B'
H;B THF, - o N
Ph S >
THF
6 7

To a solution of enone 6 (148 mg, 0.790 mmol) in dry THF (2 mL) was added
(R)-Me-CBS (0.79 mL, 1.0 M in toluene, 0.790 mmol) and HsB + THF (1.0 mL, 0.95 M in

THF, 0.950 mmol). The solution was stirred at -30 °C under Ar atmosphere for 1 h. The
reaction mixture was quenched with MeOH and concentrated in vacuo. The crude
residue was purified by column chromatography on silica gel (hexane / AcOEt = 8:1) to
give the allyl alcohol 7 (126 mg, 0.663 mmol, 84 %)

TH-NMR (400 MHz, CDCly): § 7.30-7.23 (m, 2H), 7.20-7.15 (m, 1H), 7.14-7.10 (m, 2H),
5.58 (ddd, /= 15.2, 6.8, 0.8 Hz, 1H), 5.40 (ddd, J= 15.2, 6.4, 0.8 Hz, 1H), 4.27-4.18 (m,
1H), 2.65 (dd, /= 13.2, 6.8 Hz, 1H), 2.53 (dd, J/ = 13.2, 7.6 Hz, 1H), 2.48-2.36 (m, 1H),
1.20 (d, /= 6.4 Hz, 3H), 1.00 (d, J = 6.4 Hz, 3H); 13C-NMR (100 MHz, CDCly): & 140.7,
136.0, 133.0, 129.4 (20), 1282 (2C), 126.0, 69.1, 43.6, 38.1, 23.6, 19.8; IR ¥inax (thin

film/NaCl) cm: 3356, 2970, 2924, 1450, 1373, 1064, 972, 740, 702; HRMS (ED) m/z
calculated for C13H1s0 [M]* 190.1358, found 190.1347.
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CBS Reduction of Enone 6
H Ph
> _A—Ph
(o] o} OH
Nog’ =
H;B -THF, e oh N
Ph X - /\r\/\
THF
6 8

To a solution of enone 6 (581 mg, 3.09 mmol) in dry THF (2 mL) was added
(.9-Me-CBS (3.1 mL, 1.0M in toluene, 3.10 mmol) and Hs;B « THF (6.94 mL, 0.95 M in

THF, 6.18 mmol). The solution was stirred at -30 °C under Ar atmosphere for 1 h. The
reaction mixture was quenched with MeOH and concentrated in vacuo. The crude

residue was purified by column chromatography on silica gel (benzene / AcOEt = 4:1) to

give the allyl alcohol 8 (515 mg, 2.71mmol, 88 %)
1H-NMR (400 MHz, CDCly): § 7.29-7.23 (m, 2H), 7.20-7.15 (m, 1H), 7.14-7.10 (m, 2H),

5.58 (ddd, /= 15.2, 6.8, 0.8 Hz, 1H), 5.40 (ddd, J= 15.2, 6.4, 0.8 Hz, 1H), 4.27-4.16 (m,
1H), 2.65 (dd, J= 13.2, 6.8 Hz, 1H), 2.53 (dd, J = 13.2, 7.6 Hz, 1H), 2.48-2.36 (m, 1H),

1.21 (d, J= 6.8 Hz, 3H), 0.99 (d, /= 6.8 Hz, 3H); 13C-NMR (100 MHz, CDCls): & 140.8,

136.0, 133.0, 129.4 (2C), 128.2 (20), 126.0, 69.0, 43.6, 38.1, 23.5, 19.8; IR Vmax (thin
film/NaCl) cm%: 3363, 2970, 2924, 1450, 1373, 1064, 972, 740, 702; HRMS (EI) m/z
calculated for C1sH1s0 [M]* 190.1358, found 190.1388.

Synthesis of Epoxy Alcohol 9a

OH L-DIPT, Ti(O'Pr),,

TBHP, MS4A 0
Ph NS g S

7 9a

To a suspension of allyl alcohol 7 (120 mg, 0.631 mmol) and activated MS4A (3 g) in dry
CH2Cl; (2 mL, dried by distillation from calcium hydride) was stirred at -30 °C under Ar
atmosphere. Other twonecked flask was added dry CH:Cls (2 mL, dried by distillation

from calcium hydride), Ti(OPr)s (190 uL, 0.631 mmol) and L-DIPT (158 uL, 0.757 mmol)
at -30 °C under Ar atmosphere. The tithanium complex solution was stirred for 10 min

and moved to a suspension via cannula. The suspention was added TBHP (322 pL, 3.0
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M in CH:Cls, 0.967 mmol) and resultant mixture was stirred for 27 h. The suspention
was quenched with saturated aqueous NaxSOs and saturated aqueous NH4Cl. The
aqueous phase was extracted with Et20. The combined organic phases were dried over
Na2SOy, filtered and concentrated in vacuo. The crude residue was purified by column
chromatography on silica gel (hexane / AcOEt = 3:1) to give the epoxy alcohol 9a (99.0
mg, 0.480 mmol, 76 %).

1H-NMR (400 MHz, CDCly): § 7.32-7.26 (m, 2H), 7.23-7.15 (m, 3H), 4.01-3.93 (m, 1H),

2.94 (dd, J=13.2, 4.8 Hz, 1H), 2.88 (dd, J= 7.6, 2.6 Hz, 1H), 2.83 (t, J= 2.6 Hz, 1H), 2.53
(dd, J=13.2, 8.8 Hz, 1H), 1.84 (brs, 1H), 1.77-1.64 (m, 1H), 1.24 (d, /= 6.4 Hz, 3H), 0.89

(d, J= 6.8 Hz, 3H); 13C-NMR (100 MHz, CDCly): & 139.7, 129.4 (2C), 128.4 (2C), 126.2,

64.7, 61.0, 59.1, 40.5, 37.4, 18.9, 15.5; IR Viax (thin film/NaCl) cm™: 3425, 2970, 2924,
1604, 1450, 902, 740, 702; HRMS (EI) m/z calculated for C13H1s02 [M]*+ 206.1307, found
206.1276.

Methylation of Epoxy Alcohol 9a (Table 6, Entry 1)

OH Me,CuLi OH OH
9 :
Ph - L Ph/\‘/\H\
Et,0
9a 1,3-diol

To a suspension of Cul (223 mg, 1.17 mmol) in dry Et2O (8 mL, dried by distillation
from sodium and benzophenone) was added MeLi (2.07 mL, 1.13 M in Et20, 2.34 mmol)
at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 9a (48.8 mg,
0.234 mmol) in dry Etz20 (2 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 24 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOy, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 4:1) to give the
1,3-diol (16.5 mg, 0.075 mmol, 32%) and yield of recovered 9a was 57%.
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1H-NMR of 1,3-diol (400 MHz, CDCls): & 7.32-7.25 (m, 2H), 7.22-7.15 (m, 3H),

4.25-4.16 (m, 1H), 3.49 (q, J= 5.6 Hz, 1H), 3.07 (dd, J=13.2, 3.6 Hz, 1H), 2.80 (d, J=4.8
Hz, 1H), 2.55 (d, J = 4.0 Hz, 1H), 2.33 (dd, J = 13.2, 10.0 Hz, 1H), 2.04-1.93 (m, 1H),
1.92-1.83 (m, 1H), 1.21 (d, J = 6.8 Hz, 3H), 1.01 (d, J= 6.8 Hz, 3H), 0.82 (d, J= 6.8 Hz,
3H); 13C-NMR of 1,3-diol (100 MHz, CDCls): 5 141.4, 129.4 (2C), 128.4 (2C), 126.0, 80.0,
69.1, 39.2, 38.5, 37.9, 20.1, 16.4, 11.7; IR Viax (thin film/NaCl) cm: 3356, 2970, 2924,

1458, 1110, 740, 702; HRMS (EID) n/z calculated for C14H200 [M-H2Ol*+ 204.1514, found
204.15643.

Synthesis of Epoxy Silyl Ether 9b

OH TMSCI, Et;N OTMS

9 - 0
Ph THF Ph

9a 9b

To a solution of epoxy alcohol 9a (41.1 mg, 0.197 mmol) in dry THF (1 mL) was added
EtsN (280 pL, 1.97 mmol) and TMSCI (170 pL, 0.987 mmol). The solution was stirred at

room temperature under Ar atmosphere for 2 h. The reaction mixture was quenched
with saturated aqueous NaHCOs at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NazSQs, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 10:1) to give the epoxy silyl ether 9b (51.4 mg, 0.185 mmol, 94 %).
IH-NMR (400 MHz, CDCls): § 7.31-7.25 (m, 2H), 7.22-7.15 (m, 3H), 3.67-3.59 (m, 1H),

2.95 (dd, J = 13.2, 4.4 Hz, 1H), 2.74-2.69 (m, 2H), 2.48 (dd, J = 13.2, 9.2 Hz, 1H),
1.71-1.59 (m, 1H), 1.23 (d, J= 6.4 Hz, 3H), 0.88 (d, /= 6.8 Hz, 3H), 0.11 (s, 9H); 13C-NMR

(100 MHz, CDCly): & 139.9, 129.4 (2C), 128.4 (20), 126.1, 68.1, 61.5, 61.4, 40.4, 37.7, 21.2,

15.5, 0.31 (3C); IR vinax (thin film/NaCl) em™: 2962, 2931, 1450, 1373, 1250, 1095, 902,
849; HRMS (EI) mv/zcalculated for C16H2602Si1 [M]*+ 278.1702, found 278.1712.
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Methylation of Epoxy Silyl Ether 9b (Table 6, Entry 2)

OH OH
o 9™S 1) Me,CulLi, Et,0 <

A\-
Ph > Ph
2) TBAF, THF

9b 1,3-diol

Methylation of epoxy silyl ether 9b was the same method as the case of 9a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 4:1) to give the 1,3-diol (77%
yield, 2 steps).

Synthesis of Epoxy Alcohol 10a

OH D-DIPT, Ti(O'Pr),,
= TBHP, MS4A OH

o *
PhW P o ph/Y<l/\
8 10a
To a suspension of allyl alcohol 8 (515 mg, 2.71 mmol) and activated MS4A (3 g) in dry
CH:Cl; (5 mL, dried by distillation from calcium hydride) was stirred at -30 °C under Ar
atmosphere. Other two-necked flask was added dry CHz2Cls (3 mL, dried by distillation
from calcium hydride), Ti(OPr)s (0.915 mL, 3.09 mmol) and D-DIPT (0.78 mL, 3.71

mmol) at -30 °C under Ar atmosphere. The tithanium complex solution was stirred for
10 min and moved to a suspension via cannula. The suspention was added TBHP (1.16
mL, 4.0 M in CH2Cly, 4.63 mmol) and resultant mixture was stirred for 14 h. The
suspention was quenched with saturated aqueous Na2SOs and saturated aqueous
NH4CI. The aqueous phase was extracted with Et20. The combined organic phases were
dried over NasSOy, filtered and concentrated in vacuo. The crude residue was purified by
column chromatography on silica gel (hexane / AcOEt = 4:1) to give the epoxy alcohol
10a (451 mg, 2.16 mmol, 80 %).

1H-NMR (400 MHz, CDCly): § 7.32-7.26 (m, 2H), 7.24-7.14 (m, 3H), 3.78-3.69 (m, 1H),

2.76 (dd, J= 8.0, 2.0 Hz, 1H), 2.69 (dd, J= 13.6, 6.8 Hz, 1H), 2.61 (dd, /= 13.6, 8.0 Hz,
1H), 2.56 (dd, /= 3.6, 2.0 Hz, 1H), 1.78-1.65 (m, 1H), 1.09 (d, /= 6.8 Hz, 3H), 1.00 (d, J=

6.4 Hz, 3H); 13C-NMR (100 MHz, CDCly): & 140.0, 129.2 (20), 128.6 (2C), 126.4, 65.2,
62.0, 59.9, 40.4, 37.7, 18.5, 17.6; IR Viax (thin film/NaCl) cm™: 3448, 2970, 2924, 1458,
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902, 887, 740, 702; HRMS (EI) m/z calculated for Ci3sH1s02 [MI]*+ 206.1307, found
206.1327.

Methylation of Epoxy Alcohol 10a (Table 6, Entry 3)

o OH Me,CulLi y e
ph/\‘/<l/\ > Ph/\H\:/\
Et,O :
10a 1,3-diol

To a suspension of Cul (224 mg, 1.18 mmol) in dry Et2O (3 mL, dried by distillation
from sodium and benzophenone) was added MeLi (2.10 mL, 1.13 M in Et20, 2.35 mmol)
at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 10a (49.0 mg,
0.235 mmol) in dry Et20 (2 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 24 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 2:1) to give the
1,3-diol (13.9 mg, 0.063 mmol, 27%) and yield of recovered 10a was 67%.

TH-NMR of 1,3-diol (400 MHz, CDCly): § 7.32-7.25 (m, 2H), 7.22-7.16 (m, 3H), 4.14-4.05
(m, 1H), 3.59 (dd, J= 8.4, 2.8 Hz, 1H), 2.74 (dd, J/= 13.2, 6.4 Hz, 1H), 2.65 (brs, 1H), 2.55
(dd, J=13.2, 8.8 Hz, 1H), 2.42 (brs, 1H), 1.98-1.81 (m, 2H), 1.18 (d, J= 6.4 Hz, 3H), 0.88
(d, /= 6.8 Hz, 3H), 0.79 (d, /= 6.8 Hz, 3H); 13C-NMR of 1,3-diol (100 MHz, CDCly): &
141.1, 129.3 (20), 128.5 (2C), 126.0, 76.3, 70.8, 40.7, 40.3, 37.5, 18.8, 12.4, 12.3; IR Vinax

(thin film/NaCl) ecm™: 3387, 2970, 2931, 1458, 1381, 1111, 1049, 972, 702; HRMS (EI) nv/z
calculated for C14Ha200 [M-H2Ol+ 204.1514, found 204.1522.
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Synthesis of Epoxy Silyl Ether 10b

o H TMSCI, Et;N oTMS

. . (0}
Ph/j/Q/\ THE Ph/Y<[/\

10a 10b

To a solution of epoxy alcohol 10a (52.5 mg, 0.273 mmol) in dry THF (1 mL) was added
EtsN (390 pL, 2.73 mmol) and TMSCI (233 uL, 1.37 mmol). The solution was stirred at

room temperature under Ar atmosphere for 2 h. The reaction mixture was quenched
with saturated aqueous NaHCOs at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NazSQs, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 10:1) to give the epoxy silyl ether 10b (68.7 mg, 0.247 mmol, 90 %).
IH-NMR (400 MHz, CDCly): § 7.31-7.27 (m, 2H), 7.22-7.13 (m, 3H), 3.65-3.57 (m, 1H),

2.73 (dd, J=13.2, 6.4 Hz, 1H), 2.70 (dd, J= 7.2, 2.0 Hz, 1H), 2.62 (dd, J= 4.4, 2.0Hz, 1H),
2.51 (dd, J=13.2, 8.4 Hz, 1H), 1.78-1.66 (m, 1H), 1.10 (d, /= 6.4 Hz, 3H), 0.99 (d, J=6.8

Hz, 3H), 0.09 (s, 9H); 13C-NMR (100 MHz, CDCls):  140.1, 129.2 (20), 128.5 (2C), 126.2,

67.7, 61.6, 61.0, 40.1, 37.5, 20.5, 16.7, 0.30 (3C); IR vinax (thin film/NaCl) cm™: 2962, 2931,
1450, 1373, 1250, 1096, 895, 840; HRMS (EI) m/z calculated for CigHz602Si [M]*
278.1702, found 278.1712.

Methylation of Epoxy Silyl Ether 10b (Table 6, Entry 4)

OH OH
0 9™S 1) Me,CuLi, Et,0 <

Ph/\‘/<l/\ > Ph/\‘/k:/\
2) TBAF, THF :

10b 1,3-diol

Methylation of epoxy silyl ether 10b was the same method as the case of 10a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 2:1) to give the 1,3-diol (84%
yield, 2 steps).
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Methylation of Epoxy Alcohol 11a

OH Me,CulLi QH OH OH
\/\/\/Q_(')/'\ F\/\/\/\‘/'\ +

Et,0
1la 12 13

To a suspension of Cul (367 mg, 1.93 mmol) in dry Et2O (5 mL, dried by distillation
from sodium and benzophenone) was added MeLi (3.45 mL, 1.13 M in Et20, 3.86 mmol)

on
I

at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 11a (66.4 mg,
0.386 mmol) in dry Etz20 (2 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 20 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture
of the 1,3-diol 12 and 1,2-diol 13 (68.3mg, 0.363 mmol, 94%). The ratio of 1,3-diol 12 and
1,2-diol 13 was 1:1.5.

TH-NMR of 1,3-diol 12 (400 MHz, CDCly): & 4.15 (dq, /= 6.4, 2.0 Hz, 1H), 3.66 (q, J=

6.0 Hz, 1H), 2.73 (brs, 1H), 2.55 (brs, 1H), 1.63-1.57 (m, 1H), 1.57-1.22 (m, 10H), 1.19 (d,
J=6.4Hz, 3H), 0.93 (d, J= 7.6 Hz, 3H), 0.89 (t, /= 6.8 Hz, 3H); tH-NMR of 1,2-diol 13

(400 MHz, CDCly): § 3.97-3.86 (m, 1H), 3.37 (dt, /= 8.8, 3.6 Hz, 1H), 1.94 (d, J= 4.4 Hz,

1H), 1.77 (d, J= 6.0 Hz, 1H), 1.74-1.65 (m, 1H), 1.54-1.20 (m, 10H), 1.15 (d, /= 6.4 Hz,
3H) , 0.88 (t, J= 6.4 Hz, 3H), 0.84 (d, J= 6.4 Hz, 3H); 3C-NMR of 1,3-diol 12 (100 MHz,

CDCly): § 75.8, 69.2, 42.6, 35.7, 32.0, 29.5, 25.7, 22.8, 19.8, 14.2, 11.9; 13C-NMR of 1,2-diol

13 (100 MHz, CDCls): & 79.0, 68.5, 35.6, 32.9, 32.1, 29.8, 26.7, 22.8, 16.0, 15.3, 14.2; IR

Vmax (thin film/NaCl) em™: 3402, 2970, 1659, 987, 756; HRMS (ESI) m/z calculated for
C11H2402 [M+Nal*+ 211.1674, found 211.1668.



80

Synthesis of Epoxy Silyl Ether 11b

OH

THF
11a 11b

To a solution of epoxy alcohol 11a (101 mg, 0.590 mmol) in dry THF (3 mL) was added
EtsN (0.82 mL, 5.89 mmol) and TMSCI (0.50 mL, 2.94 mmol). The solution was stirred

OTMS

at room temperature under Ar atmosphere for 3 h. The reaction mixture was quenched
with saturated aqueous NaHCOs at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NasSQy, filtered and concentrated in

vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 15:1) to give the epoxy silyl ether 11b (121 mg, 0.495 mmol, 84 %).

TH-NMR (400 MHz, CDCly): § 3.62-3.55 (m, 1H), 2.81 (dt, J= 5.6, 2.4 Hz, 1H), 2.62 (dd,
J=5.2, 2.4 Hz, 1H), 1.60-1.25 (m, 11H), 1.23 (d, J= 6.0 Hz, 3H), 0.89 (t, /= 7.2 Hz, 3H),
0.11 (s, 9H); 13C-NMR (100 MHz, CDCly): § 68.4, 62.1, 57.7, 31.9, 29.2, 26.1, 22.7, 21.1,

14.2, 0.29 (3C); IR viax (thin film/NaCl) ecm®: 2962, 2931, 2862, 1458, 1249, 1103, 841;
HRMS (EI) m/zcalculated for C12H2502Si [M-CHsl*+ 229.1624, found 229.1642.

Methylation of Epoxy Silyl Ether 11b

OTMS 1) Me,CulLi, Et,0 OH OH OH
\V/\\/«\/Afil\ ’>\\/A\//\V/K1/L\ +

2) TBAF, THF OH
11b 12 13

Methylation of epoxy silyl ether 11b was the same method as the case of 11a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give mixture of the
1,3-diol 12 and 1,2-diol 13 (95% yield, 2 steps). The ratio of 1,3-diol 12 and 1,2-diol 13

was 1.5:1.

Methylation of Epoxy Alcohol 14a

OH
o OH Me,CuLi OH OH /\)\/'\/
/N\//Q;/L\// + Ph
Ph : :

Et,0 OH
14a 15 16

To a suspension of Cul (284 mg, 1.49 mmol) in dry Et2O (3 mL, dried by distillation
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from sodium and benzophenone) was added MeLi (2.65 mL, 1.13 M in Et20, 2.98 mmol)
at -30 °C under Ar atmosphere. The solution was stirred at same temperature for 10
min. The solution of organocopper complex was added the epoxy alcohol 14a (61.5 mg,
0.298 mmol) in dry Et20 (2 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred at 0 °C for 7 h, it was quenched with
saturated aqueous NH4Cl and saturated aqueous NaHCOs. The suspension was allowed
to stir room temperature under air and then the aqueous phase was turned to bright
blue. The reaction mixture was extracted with AcOEt. The combined organic phases
were dried over NasSOy, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 4:1) to give mixture
of the 1,3-diol 15 and 1,2-diol 16 (64.3 mg, 0.289 mmol, 97%). The ratio of 1,3-diol 15 and
1,2-diol 16 was 1:2.5.

IH-NMR of 1,3-diol 15 (400 MHz, CDCly): & 7.32-7.25 (m, 2H), 7.22-7.17 (m, 3H)

3.92-3.85 (m, 1H), 3.72-3.64 (m, 1H), 2.90-2.81 (m, 1H), 2.71-2.63 (m, 1H), 2.56 (brs, 1H),
2.36 (brs, 1H), 1.95-1.79 (m, 2H), 1.67-1.57 (m, 2H), 1.48-1.38 (m, 1H), 0.96 (d, /= 6.8 Hz,

3H), 0.95 (t, J= 7.6 Hz, 3H); (H-NMR of 1,2-diol 16 (400 MHz, CDCly): § 7.30-7.25 (m,

2H), 7.21-7.15 (m, 8H), 3.61-3.55 (m, 1H), 3.40 (dd, /= 7.6, 4.4 Hz, 1H), 2.76 (ddd, J =
13.6, 10.8, 4.8 Hz, 1H), 2.54 (ddd, J/= 13.6, 10.4, 6.4 Hz, 1H), 2.08-1.98 (m, 1H), 1.70-1.60
(m, 1H), 1.60-1.35 (m, 3H), 1.00 (t, J= 7.6 Hz, 3H), 0.95 (d, /= 6.8 Hz, 3H); 13C-NMR of
1,3-diol 15 (100 MHz, CDCly): § 142.3, 128.61 (2C), 128.58 (2C), 126.0, 75.7, 74.3, 41.1,
37.7, 32.5,27.2, 11.3, 10.8; 13C-NMR of 1,2-diol 16 (100 MHz, CDCly): § 142.9, 128.51 (2C),
128.48 (20), 125.8, 78.9, 74.1, 34.8, 34.4, 33.3, 23.2, 15.8, 10.5; IR Vinax (thin film/NaCl)
em'l: 3410, 2931, 1458, 1219, 972, 756; HRMS (EI) m/z calculated for C14H200 [M-Hz0]*+
204.1514, found 204.1511.

Synthesis of Epoxy Silyl Ether 14b

OH TMSCI, Et;N OTMS
/~\/Kiil\,/ — > 3
Ph THF Ph
14a 14b

To a solution of epoxy alcohol 14a (132 mg, 0.565 mmol) in dry THF (3 mL) was added
EtsN (0.79 mL, 5.65 mmol) and TMSCI (0.49 mL, 2.83 mmol). The solution was stirred
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at room temperature under Ar atmosphere for 3 h. The reaction mixture was quenched
with saturated aqueous NaHCOs3 at 0°C. The aqueous phase was extracted with AcOEt.
The combined organic phases were dried over NasSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 15:1) to give the epoxy silyl ether 14b (157 mg, 0.565 mmol, 100 %).
IH-NMR (400 MHz, CDCly): § 7.31-7.26 (m, 2H), 7.22-7.16 (m, 3H), 3.43 (dt, J = 8.0,

4.4 Hz, 1H), 2.90 (ddd, J= 7.2, 5.2, 2.4 Hz, 1H), 2.84-2.69 (m, 2H), 2.69 (dd, J= 5.2, 2.4
Hz, 1H), 1.96-1.76 (m, 2H), 1.65-1.57 (m, 1H), 1.55-1.41 (m, 1H), 0.94 (t, /= 7.2 Hz, 3H),

0.10 (s, 9H); 13C-NMR (100 MHz, CDCly): & 141.4, 128.6 (20), 128.5 (20), 126.1, 72.9,

61.2, 56.1, 33.8, 32.4, 28.0, 9.8, 0.43 (30); IR vmax (thin film/NaCl) cm’: 2962, 1458, 1249,
841, 702; HRMS (EI) m/zcalculated for C16H2602Si [M]* 278.1702, found 278.1730.

Methylation of Epoxy Silyl Ether 14b

OH OH OH
o 9™S 1) Me,CuLi, Et,0 H /\/k/k/
\
e + pn Y

Ph : r Ph -
2) TBAF, THF OH

14b 15 16

Methylation of epoxy silyl ether 14b was the same method as the case of 14a. The crude
residue was treated with TBAF (5 eq.). The deprotected compounds were purified by
column chromatography on silica gel (hexane / AcOEt = 4:1) to give mixture of the
1,3-diol 15 and 1,2-diol 16 (96% yield, 2 steps). The ratio of 1,3-diol 15 and 1,2-diol 16
was 2.5:1.

2. Sekothrixide D& HAFE
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Synthesis of Amide 18
Bn,
o b
(EtO)zP/\n’NTr
1) O O Bn,
= = IBX DIPEA, LiCl, THF E E f—\
PMBO\/'\/'\/OH - - PMBOMNWO
DMSO 2) H,, Pd/ C, AcOEt o o
17 18

To a solution of optically active alcohol 17 (692 mg, 2.74 mmol) in DMSO (10 mL) was
added IBX (1.16 g, 4.13 mmol). The solution was stirred at room temperature under Ar
atmosphere for 3 h. The reaction mixture was quenched with saturated aqueous
NaHCOs; (50 mL) and H20 (150 mL). The aqueous phase was extracted with AcOEt (3 x
80 mL). The combined organic phases were dried over NazSQy, filtered and concentrated
under reduced pressur. The crude residue was filtered through a short pad of silica gel
with mixed solvent (hexane / AcOEt = 2:1) and concentrated in vacuo. The filtered
aldehyde (667 mg) was used in the next step without further purification.

Next, the phosphate (1.51 g, 4.24 mmol) and LiCl (578 mg, 13.6 mmol) in a flask were
dried by high vacuum pump at room temperature for 2 h and purged Ar. The compounds

were dissolved by dry THF (10 mL) and added DIPEA (770 uL, 4.42 mmol). The solution

was stirred at room temperature for 20 min. The reaction mixture was add aldehyde
(667 mg) with dry THF (total amount of used solvent was 10 mL) by Pasteur pipette.
The resultant solution was stirred at room temperature for 6 days. The reaction mixture
was quenched with saturated aqueous NH4Cl (20 mL) and H20 (150 mL). The aqueous
phase was extracted with AcOEt (3 x 80 mL). The combined organic phases were dried
over NagSOy, filtered and concentrated in vacuo. The crude residue was purified by
column chromatography on silica gel (hexane / AcOEt = 4:1 > hexane / AcOEt = 1:1) to
give the conjugated amide (869 mg, 1.92 mmol, 70%, 2 steps).

To a solution of conjugated amide (455 mg, 1.00 mmol) in AcOEt (20 mL) was added Pd/
C (44.9 mg, 10 wt.%). The suspension was stirred at room temperature under Hy
atmosphere (balloon pressure) for 1.5 h. The reaction mixture was filtered through a
short pad of silica gel with AcOEt and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 4:1) to give the
amide 18 (413 mg, 0.909 mmol, 90%).
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[alp?” = -35.2° (c = 1.1, CHCly); 'H-NMR (400 MHz, CDCly): § 7.36-7.31 (m, 2H),

7.30-7.24 (m, 3H), 7.23-7.19 (m, 2H), 6.88 (d, /= 8.8 Hz, 2H), 4.65 (m, 1H), 4.45 (d, J =
12.0 Hz, 1H), 4.41 (d, /= 12.0 Hz, 1H), 4.20-4.13 (m, 2H), 3.80 (s, 3H), 3.34-3.27 (m, 2H),
3.19 (dd, J= 9.2, 7.6 Hz, 1H), 2.93 (t, J= 8.0 Hz, 2H), 2.76 (dd, /= 13.6, 10.0 Hz, 1H),
1.88 (m, 1H), 1.77 (m, 1H), 1.61 (m, 1H), 1.47-1.34 (m, 2H), 1.01 (m, 1H), 0.94 (d, /= 6.4

Hz, 3H), 0.93 (d, /= 6.0 Hz, 3H); 3C-NMR (100 MHz, CDCly): § 173.6, 159.0, 153.4,

135.3, 130.9, 129.4, 129.1, 128.9, 127.3, 113.7, 75.6, 72.6, 66.1, 55.3, 55.2, 41.3, 37.9, 33.2,
30.86, 30.83, 29.7, 20.1, 17.9; IR Vinax (thin film/NaCl) cm™: 1782, 1697, 1612, 1249, 825;
HRMS (FAB matrix NBA) m/z calculated for CoHszsO4N [M+H]+ 454.2593, found
454.2584.

Methyvlation of Amide 18

Bn Bn

’ k4

PMBO\/E\/E\/\[rN\IrO LHMDS, Mel - PMBO : : N\Iro
o o THF O O
18 19

To a solution of amide 18 (408 mg, 0.899 mmol) and Mel (590 pL, 9.00 mmol) in dry
THF (10 mL) was added LHMDS (2.7 mL, 1.0 M in THF, 2.7 mmol). The solution was

stirred at -70 °C under Ar atmosphere for 30 min. The reaction mixture was slowly
warmed to -10 °C for 4 h. The solution was quenched with saturated aqueous NH4CI (30
mL) and H20 (20 mL). The aqueous phase was extracted with AcOEt (3 x 60 mL). The
combined organic phases were dried over Na2SQy, filtered and concentrated in vacuo.
The crude residue was purified by column chromatography on silica gel (hexane / AcOEt

=5:1) to give the trimethyl compound 19 (352 mg, 0.752 mmol, 83%).
[alp28 = -87.2° (¢ = 1.0, CHCl3); tH-NMR (400 MHz, CDCly): § 7.36-7.31 (m, 2H),

7.31-7.19 (m, 5H), 6.86 (d, /= 8.4 Hz, 2H), 4.60 (m, 1H), 4.43 (d, /= 11.6 Hz, 1H), 4.39 (d,
J=11.2 Hz, 1H), 4.15-4.08 (m, 2H), 3.83 (m, 1H), 3.79 (s, 3H), 3.28-3.23 (m, 2H), 3.18 (dd,
J=8.8, 6.8 Hz, 1H), 2.75 (dd, J=13.2, 9.6 Hz, 1H), 1.85 (m, 1H), 1.60 (m, 1H), 1.50-1.39
(m, 2H), 1.33 (m, 1H), 1.19 (d, J= 7.2 Hz, 3H), 0.98 (m, 1H), 0.91 (d, J= 6.4 Hz, 3H), 0.90

(d, J= 6.4 Hz, 3H); 13C-NMR (100 MHz, CDCly): 6 177.7, 159.0, 153.0, 135.4, 130.8, 129.4,
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129.0, 128.9, 127.3, 113.7, 75.8, 72.6, 66.0, 55.4, 55.3, 41.9, 40.1, 37.9, 35.3, 30.7, 27.7,
19.9, 17.8, 16.8; IR vinax (thin film/NaCl) cm'®: 1782, 1697, 1612, 1242, 825; HRMS (FAB
matrix NBA) m/zcalculated for C2sHssNOs [M+H]+ 468.2750, found 468.2727.

Synthesis of Alcohol 20
1) LiBH,, THF
2) TBDPSCI, imdazole, DMF
3) Hy, Pd/ C, THF
Bn, 4) PhyP, 1, imidazole, THF
T oz () > -
PMBO\/\/\)\rrN\[rO 5 )L )j\/'\/-\/'\/oH
o o ) MgBr, Cul, THF
19 6)TBAF, THF 20

To a solution of trimetyl compound 19 (352 mg, 0.752 mmol) in dry THF (10 mL) was
added LiBH4 (55.6 mg, 2.29 mmol). The solution was stirred at room temperature under
Ar atmosphere for 6 h. The reaction mixture was quenched with saturated aqueous
NH.CI (5 mL) and H2O (90 mL). The aqueous phase was extracted with AcOEt (3 x 80
mL). The combined organic phases were dried over NagSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /
AcOEt = 5:1 > hexane / AcOEt = 2:1) to give the alcohol (186 mg, 0.630 mmol, 83%).

To a solution of alcohol (113 mg, 0.382 mmol) and imidazole (81.5 mg, 1.19 mmol) in dry

DMF (2 mL) was added TBDPSCI (150 uL, 0.574 mmol). The solution was stirred at

room temperature under Ar atmosphere for 6 h. The reaction mixture was quenched
with saturated aqueous NaHCO; (10 mL) and H2O (20 mL). The aqueous phase was
extracted with AcOEt (3 x 50 mL). The combined organic phases were dried over NazSOy,
filtered and concentrated in vacuo. The crude residue was purified by column
chromatography on silica gel (hexane / AcOEt = 10:1) to give the silyl ether (199 mg,
0.374 mmol, 97%).

To a solution of silyl ether (188 mg, 0.353 mmol) in dry THF (5 mL) was added Pd/ C
(20.7 mg, 10 wt.%). The suspension was stirred at room temperature under H:
atmosphere (balloon pressure) for 56 h. The reaction mixture was filtered through a
short pad of silica gel with AcOEt and concentrated in vacuo. The crude residue was

purified by column chromatography on silica gel (hexane / AcOEt = 5:1) to give the
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alcohol (108 mg, 0.263 mmol, 74%).

To a solution of alcohol (109 mg, 0.263 mmol), imidazole (72.7 mg, 1.06 mmol) and PhsP
(141 mg, 0.526 mmol) in dry THF (5 mL) was added I (142 mg, 0.559 mmol). The
solution was stirred at room temperature under Ar atmosphere for 20 min. The reaction
mixture was quenched with saturated aqueous NaHCOs (5 mL), saturated aqueous
NagSOs (2 mL) and H20 (10 mL). The aqueous phase was extracted with AcOEt (3 x 40
mL). The combined organic phases were dried over NagzSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane =
1) to give the iodide (135 mg, 0.258 mmol, 98%).

To a suspension of iodide (142 mg, 0.272 mmol) and Cul (77.7 mg, 0.405 mmol) in dry
THF (5 ml, dried by distillation from sodium and benzophenone) was added
isopropenylmagnesium bromide (2.45 mL, 0.5 M in THF, 1.22 mmol) at -20 °C under Ar
atmosphere. After 20 h, the reaction mixture was quenched with saturated aqueous
NH,Cl (10 mL) and saturated aqueous NaHCOs (5 mL). The suspension was allowed to
stir room temperature under air for 2 h and then the aqueous phase was turned to
bright blue. The reaction mixture was added H20 (30 mL) and extracted with AcOEt (3
x 50 mL). The combined organic phases were dried over Na2SO filtered and
concentrated in vacuo. The crude residue was purified by flash column chromatography
on silica gel (hexane = 1) to give the alkene (70.6 mg, 0.162 mmol, 59%).

To a solution of alkene (50.8 mg, 0.116 mmol) in dry THF (1 mL) was added TBAF (240

uL, 1.0 M in THF, 0.240 mmol). The solution was stirred at room temperature under Ar

atmosphere for 8 h. The reaction mixture was filtered through a short pad of silica gel
with AcOEt and concentrated in vacuo. The crude residue was purified by column
chromatography on silica gel (hexane / AcOEt = 5:1) to give the alcohol 20 (17.7 mg,
0.0892 mmol, 77%).

[alp2” = +33.9¢ (c = 0.87, CHCls); TH-NMR (400 MHz, CDCly): §4.73 (s, 1H), 4.65 (s,

1H), 3.47 (dd, J=10.8, 6.0 Hz, 1H), 3.41 (dd, /= 10.0, 6.4 Hz, 1H), 2.02 (dd, J=12.4, 4.4
Hz, 1H), 1.79-1.56 (m, 4H), 1.69 (s, 3H), 1.34 (brs, 1H), 1.19 (ddd, J= 14.0, 8.0, 6.0 Hz,
1H), 1.10-1.06 (m, 2H), 1.00 (m, 1H), 0.90 (d, /= 6.8 Hz, 3H), 0.86 (d, /= 6.4 Hz, 3H),

0.82 (d, /= 6.4 Hz, 3H); 3C-NMR (100 MHz, CDCl»): 8 144.8, 111.4, 69.2, 46.1, 45.9, 40.2,
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33.2,27.8,27.2, 22.3, 20.1, 19.8, 16.2; IR viax (thin film/NaCl) ecm: 3340 (br), 3078, 1651,
1042, 887; MS (EI) m/z198.1.

Synthesis of Segment C1-C10 (21)

OTBS
1) OMe
T T IBX Zn(OTf),, CH,Cl, R
OH - ' COOH
DMSO 2) NaOH, MeOH, H,0O OTBS
20 Segment C1-C10 (21)

To a solution of alcohol 20 (16.6 mg, 0.0839 mmol) in DMSO (0.5 mL) was added IBX
(47.7 mg, 0.170 mmol). The solution was stirred at room temperature under Ar
atmosphere for 1.5 h. The reaction mixture was filtered through a short pad of silica gel
with Et20. The solvent was removed under reduced pressure (300 mmHg, 40 °C). The
aldehyde was used in the next step without further purification.

Next, to a solution of aldehyde and 1-(tert-butyldimethylsilyloxy)-1-methoxyethene
(38.0 pL, 0.168 mmol) in dry CHxClz (1 mL) was added Zn(OTf)s (15.6 mg, 0.0419 mmol).

The reaction mixture was stirred at room temperature under Ar atmosphere for 2 h. The
suspension was quenched with saturated aqueous NHCO3 (5 mL) and H2O (10 mL). The
aqueous phase was extracted with AcOEt (3 x 20 mL). The combined organic phases
were dried over NasSOy, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 50:1) to give the
aldol compound (23.2 mg, 0.0603 mmol, 72%, 2 steps) as a diastereomeric mixture with
a ratio of ca. 2:1.

To a solution of aldol compound (21.5 mg, 0.0559 mmol) in MeOH (1 mL) was added 2
M aqueous NaOH (0.5 mL). The solution was stirred at room temperature for 28 h. The
reaction mixture was quenched with saturated aqueous NaHSO, (until exhibit acidic
property) and HsO (20 mL). The aqueous phase was extracted with AcOEt (3 x 30 mL).
The combined organic phases were dried over NasSQs, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /
AcOEt = 5:1) to give the segment C1-C10 (21) (16.3 mg, 0.0439 mmol, 78%) as a

diastereomeric mixture with a ratio of ca. 2:1.

[alp27 = +32.20 (c = 0.84, CHCl3); tH-NMR (400 MHz, CDCls): $4.73 (s, 1H), 4.65 (s,
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1H), 4.06-3.98 (m, 1H), 2.49-2.37 (m, 2H), 2.05-1.98 (m, 1H), 1.80-1.64 (m, 3H), 1.68 (s,
3H), 1.60-1.51 (m, 1H), 1.22-0.95 (m, 4H), 0.88 (s, 9H), 0.86-0.79 (m, 9H), 0.08 (s, 3H),

0.05 (s, 3H); 3C-NMR (100 MHz, CDCly): & 177.4 (C=0), 177.0 (C=0), 144.8 (major),

144.7 (minor), 111.4 (both isomers), 73.7 (minor), 73.5 (major), 46.2 (major), 46.1 (both
isomers), 45.9 (minor), 39.6 (minor), 38.9 (major), 38.6 (major), 38.0 (minor), 36.3 (minor),
36.0 (major), 27.8 (both isomers), 27.3 (minor), 27.1 (major), 25.8 (3C for both isomers),
22.2 (both isomers), 20.0 (minor), 19.9 (both isomers), 19.7 (major), 18.0 (both isomers),
14.3 (major), 13.9 (minor), -4.5 (both isomers), -4.7 (major), -4.8 (minor); IR viax (thin
film/NaCl) cm™: 3071, 2708, 1713, 1651, 1250, 1087, 833; HRMS (FAB matrix NBA) m/z
calculated for C21H4305Si [M+H]*+ 371.2981, found 371.2970.

Synthesis of Alcohol 23
t t
1) Red-AI®), CH,Cl,, toluene BuBY
o 2) NalO,, MeOH, H,0 0" 0o
PMBo’\_/<'/\0H R > HO/\_/k/l
H 3) 'Bu,Si(OTH),, pyr, CH,Cl, :
4) DDQ, CH,Cl,, H,0
22 23

To a solution of epoxy alcohol 22 (21.1 g, 83.4 mmol) in dry CHzClz (100 mL) was added
Red-Al® (80.0 mL, 65 wt.% in toluene, 262 mmol) at 0 °C. The solution was warmed to
ambient temperature and stirred for 22 h under Ar atmosphere. The reaction mixture
was stirred at 0 °C for 5 min and quenched with MeOH (20 mL). The resultant mixture
was vigorously stirred at room temperature for 2 h and filtered using Bilichner funnel
with MeOH. The filtrate was concentrated in vacuo.

Next, to a solution of the crude diol in MeOH (40 mL) and H20 (10 mL) was added
NalO4(9.01 g, 42.1 mmol). The reaction mixture was stirred at room temperature for 1 h
and then quenched with saturated aqueous NaCl (500 mL) and H2O (500 mL). The
aqueous phase was extracted with AcOEt (5 x 200 mL). The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 1:4) to give the diol
(14.4 g, 56.7 mmol, 68%, 2 steps).

To a solution of diol (13.3 g, 51.9 mmol) in dry CH3Cl (100 mL) was added pyridine
(13.0 mL, 160 mmol) and BuSi(OTH: (20.5 mL, 60.9 mmol) at 0 °C. The solution was
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warmed to ambient temperature and stirred for 17 h under Ar atmosphere. The
reaction mixture was quenched with saturated aqueous NaHCOs (100 mL) and HxO
(100 mL). The aqueous phase was extracted with AcOEt (3 x 200 mL). The combined
organic phases were dried over NasSQy, filtered and concentrated in vacuo. The crude
residue was purified by column chromatography on silica gel (hexane = 1) to give the

silylene (19.4 g, 49.1 mmol, 94%).
To a solution of sylylene (108 mg, 0.274 mmol) in CH2Clz (3 mL) and HzO (300 pL) was

added DDQ (77.7 mg, 0.335 mmol). The solution was stirred at room temperature for 2 h.
The dark reaction mixture was quenched with saturated aqueous NaHCO3; (10 mL) and
H:0 (5 mL). The aqueous phase was extracted with AcOEt (3 x 30 mL). The combined
organic phases were dried over Na2SOy, filtered and concentrated in vacuo. The crude
residue was purified by column chromatography on silica gel (benzenes / AcOEt = 20:1)
to give the alcohol 23 (67.8 mg, 0.247 mmol, 90%).

[alp28 = +24.1° (¢ = 1.2, CHCly); TH-NMR (400 MHz, CDCls): § 4.17-4.07 (m, 2H), 4.01

(ddd, J=10.4, 8.0, 1.6 Hz, 1H), 3.74-3.62 (m, 2H), 3.37 (brd, /= 6.4 Hz, 1H), 1.94-1.78 (m,
2H), 1.74 (ddd, J= 14.4, 4.0, 2.0 Hz, 1H), 1.05 (s, 9H), 1.01 (s, 9H), 0.84 (d, /= 6.8 Hz,

3H); 13C-NMR (100 MHz, CDCly): §81.2, 68.4, 64.5, 41.7, 34.7, 27.4, 27.1, 22.7, 19.8,

13.4; IR Vinax (thin film/NaCl) em™: 3441 (br), 1111, 895; HRMS (FAB matrix NBA) m/z
calculated for C14H3105Si [M+H]+ 275.2042, found 275.2068.

Synthesis of Conjugated Ester 24
‘Bu  'Bu Bu, Bu

~_ .’ ~_ .’

0o 1) IBX, DMSO 0o

HO/\/'\) = MeOOC\A_)\)

H 2) Ph;P=CHCOOMe, THF H
23 24

To a solution of alcohol 28 (25.1 mg, 0.0914 mmol) in DMSO (500 pL) was added IBX

(54.4 mg, 0.194 mmol). The solution was stirred at room temperature for 2 h under Ar
atmosphere. The reaction mixture was filtered through a short pad of silica gel with

Et20 and solvent was removed under reduced pressure.

To a solution of filtered mixture in THF (1 mL) was added PhsP=CHCOOMe (83.5 mg,
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0.244 mmol). The orange solution was stirred at room temperature for 1 week and
solvent was removed under reduced pressure. The crude residue was purified by column
chromatography on silica gel (hexane / AcOEt = 9:1) to give the conjugated ester 24 (25.6
mg, 0.0779 mmol, 85%, 2 steps).

[adp28 = +22.1° (c = 0.60, CHCly); TH-NMR (400 MHz, CDCl3): 57.05 (dd, /= 15.6, 8.0

Hz, 1H), 5.86 (dd, J=15.6, 1.2 Hz, 1H), 4.14-4.07 (m, 2H), 4.03 (ddd, J=11.2, 4.4, 2.4 Hz,
1H), 3.73 (s, 3H), 2.41 (m, 1H), 1.83 (dtd, /= 14.0, 10.8, 6.0 Hz, 1H), 1.51 (ddd, /= 14.0,
4.8, 2.4 Hz, 1H), 1.12 (d, J= 7.2 Hz, 3H), 1.02 (s, 9H), 0.99 (s, 9H); 13C-NMR (100 MHz,

CDCly): 6167.0, 151.0, 121.1, 77.0, 64.5, 51.4, 43.5, 33.8, 27.5, 27.1, 22.9, 20.0, 15.3; IR

Vmax (thin film/NaCl) em™: 1728, 1658, 1111, 895; HRMS (ED m/z calculated for
C17H3204Si [M]* 328.2070, found 328.2061.

Synthesis of Epoxy Sulfide 25

1) DIBAH, THF, hexane

¢ ¢ t, t
B”~Si»B“ 2) L-DET, Ti(O'Pr),, TBHP, BU‘Si’Bu
o” ‘o MS4A, CH,CI, o 0" o
MeOOC\/\/k) /\l>\)\)
N P pns -
F 3) PhSSPh, "BusP, pyr H
24 25

To a solution of conjugated ester 24 (25.6 mg, 0.0779 mmol) in dry THF (2 mL) was
added DIBAH (250 pL, 1.03 M in hexane, 0.257 mmol). The solution was stirred at

-72 °C under Ar atmosphere for 1.5 h. The reaction mixture was quenched with MeOH
(0.5 mL). The resultant mixture was vigorously stirred at room temperature for 1.5 h.
The gel was filtered through a short pad of silica gel with AcOEt and concentrated in
vacuo. The allyl alcohol was given a 21.1 mg (0.0702 mmol, 90%).

To a suspension of allyl alcohol (21.1 mg, 0.0702 mmol) and activated MS4A (700 mg)
in dry CH2Cls (2 mL, dried by distillation from calcium hydride) was stirred at -30 °C
under Ar atmosphere. Other two-necked flask was added dry CH2Clz (1 mL, dried by

distillation from calcium hydride), Ti(OPr)4 (20 uL, 0.065 mmol) and L-DET (15 L,
0.087 mmol) at -30 °C under Ar atmosphere. The solution was stirred for 45 min and

moved to a suspension via cannula. The suspention was added TBHP (100 pl, 1.83 M in



91

CH:Cls, 0.183 mmol) and resultant mixture was stirred for 15 h. The suspention was
quenched with saturated aqueous NazSz0s3 (200 uL) and stirred at room temperature for

15 min. The reaction mixture was filtered through a short pad of Na2SO4 with AcOEt
and concentrated in vacuo. The crude residue was purified by column chromatography
on silica gel (hexane / AcOEt = 4:1) to give the epoxy alcohol (18.4 mg, 0.0581 mmol,
83%).

To a solution of epoxy alcohol (17.1 mg, 0.0540 mmol) in pyridine (200 pL) was added

1BusP (30 pL, 0.11 mmol) and PhSSPh (25.5 mg, 0.114 mmol). The solution was stirred

at room temperature under Ar atmosphere for 4 h. The reaction mixture was stirred at
50 °C for 2.5 h and solvent was removed under reduced pressure. The crude residue was
purified by column chromatography on silica gel (benzenes = 1) to give the epoxy sulfide
25 (20.8 mg, 0.0508 mmol, 94%).

[alp®® = +38.7° (¢ = 1.1, CHCly); TH-NMR (400 MHz, CDCly): § 7.40 (m, 2H), 7.29 (m,
2H), 7.21 (m, 1H), 4.14-4.01 (m, 3H), 3.20 (dd, /= 12.0, 3.2 Hz, 1H), 2.98-2.89 (m, 3H),
2.06 (dtd, J/=14.4, 12.0, 5.2 Hz, 1H), 1.52 (ddd, J/= 14.4, 4.0, 2.0 Hz, 1H), 1.42 (m, 1H),
1.02 (s, 9H), 1.00 (s, 9H), 0.87 (d, J= 6.8 Hz, 3H); 13C-NMR (100 MHz, CDCl»): 5 135.4,
129.7, 129.0, 126.5, 76.4, 64.9, 60.0, 55.0, 42.3, 36.1, 33.9, 27.5, 27.2, 22.9, 20.0, 12.5; IR

Vimax (thin film/NaCl) em™: 1582, 1381, 1250, 1111, 895; HRMS (EI) m/z calculated for
C22H3603SSi [M]*+ 408.2154, found 408.2143.

Methyvlation of Epoxy Sulfide 25

'Bu, /Bu ‘Bu, /Bu
LSi LSi.
0”0 Me,Al OH 00
/\?>\/'\) »
PhS Y CH,CI,, hexane PhS
25 26

To a solution of epoxy sulfide 25 (29.7 mg, 0.0726 mmol) in dry CH2Clz (1 mL, dried by
distillation from calcium hydride) was added MesAl (200 uL, 1.08 M in hexane, 0.216

mmol). The solution was stirred at -50 °C under Ar atmosphere for 19 h. The reaction
mixture was quenched with saturated aqueous NH4Cl (1 mL) and stirred at room

temperature. The suspension was filtered through a short pad of Na2SO4 with CH2Cl2
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and concentrated in vacuo. The crude residue was purified by column chromatography

on silica gel (hexane / AcOEt = 10:1) to give the sulfide 26 (25.0 mg, 0.0588 mmol, 80%).
[a]p20 = +54.8° (¢ = 1.0, CHCl3); TH-NMR (400 MHz, CDCl3): § 7.35 (m, 2H), 7.26 (m,

2H), 7.14 (m, 1H), 4.65 (t, J= 1.4 Hz, 1H), 4.15-4.07 (m, 3H), 3.81 (ddd, J=9.2, 4.0, 1.6
Hz, 1H), 3.15 (dd, J=12.8, 7.2 Hz, 1H), 2.95 (dd, /= 12.8, 6.8 Hz, 1H), 1.92-1.80 (m, 3H),
1.65 (m, 1H), 1.06 (s, 9H), 1.01 (s, 9H), 1.00 (d, /= 6.4 Hz, 3H), 0.68 (d, /= 6.8 Hz, 3H);

13C-NMR (100 MHz, CDCly): 5 137.4, 128.76, 128,74, 125.5, 81.5, 77.2, 64.4, 42.4, 38.2,

35.4, 34.6, 27.4, 27.1, 22.7, 19.8, 12.5, 11.8; IR vmax (thin film/NaCl) ecm': 3487, 1582,
1381, 1250, 1111, 895; HRMS (EI) m/z calculated for C23H4003SSi [M]+ 424.2467, found
424.2457.

Synthesis of Sulfone 27 (in Scheme 19)

‘Bu, /Bu ‘Bu, 'Bu
Si Si
OH O' INO 1) MOMCI, DlPEA, CHzclz > MOMO o' I*o
PhS 2) MCPBA, CH,Cl, PhO,S
26 27

To a solution of sulfide 26 (17.1 mg, 0.0403 mmol) in dry CH2Clz (1 mL) was added
DIPEA (50 uL, 0.28 mmol) and MOMCI (12 puL, 0.12 mmol). The solution was stirred at

room temperature under Ar atmosphere for 50 h. The reaction mixture was quenched
with saturated aqueous NaHCOs; (1 mL). The aqueous phase was extracted with CHsCle
(3 x 10 mL). The combined organic phases were dried over Na2SQ,, filtered and
concentrated in vacuo. The crude residue was purified by column chromatography on
silica gel (hexane / AcOEt = 10:1) to give the MOM ether (18.2 mg, 0.0388 mmol, 96%).
To a solution of MOM ether (96.7 mg, 0.206 mmol) in CH2Clz (5 mL) was added
MCPBA (102 mg, 77 wt.%, 0.453 mmol). The solution was stirred at 0 °C for 45 min. The
suspension was quenched with saturated aqueous Na2SeOs (1 mL), 2 M aqueous NaOH
(1 mL) and H20 (10 mL). The aqueous phase was extracted with Et20 (3 x 30 mL). The
combined organic phases were dried over Na2SQy, filtered and concentrated in vacuo.
The crude residue was purified by column chromatography on silica gel (hexane / AcOEt

= 2:1) to give the sulfone 27 (95.6 mg, 0.190 mmol, 92%).
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[adp26 = +26.5¢ (¢ = 1.1, CHCly); TH-NMR (400 MHz, CDCly): §7.92 (m, 2H), 7.65 (m,

1H), 7.56 (m, 2H), 4.59 (d, J= 6.8 Hz, 1H), 4.51 (d, J= 6.8 Hz, 1H), 4.20 (ddd, J= 11.0, 5.2,
1.6 Hz, 1H), 4.13 (ddd, J= 11.0, 4.8, 2.4 Hz, 1H), 4.05 (td, /= 12.0, 2.4 Hz, 1H), 3.57 (dd,
J=8.0,2.4 Hz, 1H), 3.43 (dd, /= 14.4, 5.6 Hz, 1H), 3.34 (s, 3H), 3.00 (dd, J= 13.6, 6.8 Hz,
1H), 2.50 (m, 1H), 1.96 (m, 1H), 1.76 (m, 1H), 1.54 (ddd, J= 14.0, 4.0, 2.0 Hz, 1H), 1.10 (d,
J=6.8 Hz, 3H), 1.02 (s, 9H), 0.99 (s, 9H), 0.87 (d, /= 6.8 Hz, 3H); 13C-NMR (100 MHz,

CDCly): 6140.4, 133.6, 129.3, 127.8, 97.9, 82.8, 74.4, 64.6, 60.5, 56.0, 43.2, 31.7, 30.2, 27.5,

27.3, 22.8, 20.0 14.6, 10.9; IR ¥inax (thin film/NaCl) cm™: 1389, 1304, 1150, 1103, 894;
HRMS (ESI) m/zcalculated for CosH44NaOeSi [M+Nal*+ 523.2526, found 523.2542.

Synthesis of Enone 28
'Bu_ Bu 'Bu, /Bu
Jsi. 1) LHMDS, 1,2-epoxybutane, THF _Si.
MOMO O 'O 2) IBX, DMSO o] MOMO O° 'O
r
PhO,S Y 3) DBU, CH,Cl, =
27 28

To a solution of sulfone 27 (321 mg, 0.640 mmol) in dry THF (3 mL) was added
1,2-epoxybutane (280 pL, 3.22 mmol) and LHMDS (3.2 mL, 1.0 M in THF, 3.2 mmol) at

0 °C. The solution was stirred at room temperature under Ar atmosphere for 6 h. The
reaction mixture was quenched with saturated aqueous NH4Cl (10 mL) and H20 (60
mL). The aqueous phase was extracted with AcOEt (3 x 60 mL). The combined organic
phases were dried over NasSQOs4, filtered and concentrated in vacuo. The crude alcohol
(364 mg) was used in the next step without purification.

To a solution of crude alcohol (364 mg) in DMSO (5 mL) was added IBX (537 mg, 1.92
mmol). The solution was stirred at room temperature for 18 h. The reaction mixture was
quenched with H2O (80 mL).The suspension was filtered using Kiriyama funnel with
AcOEt, excess AcOEt was removed under reduced pressure. The aqueous phase was
extracted with AcOEt (3 x 70 mL). The combined organic phases were dried over Na2SQy,
filtered and concentrated in vacuo. The crude ketone (348 mg) was used in the next step

without purification.

To a solution of crude ketone (348 mg) in CHxCls (10 mL) was added DBU (150 pL,
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0.982 mmol). The solution was stirred at room temperature for 2 h. The reaction
mixture was filtered through a short pad of silica gel with AcOEt and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /

AcOEt = 9:1) to give the enone 28 (106 mg, 0.248 mmol, 38%, 3 steps).
[alp?5 = +8.0° (c = 1.5, CHCl3); TH-NMR (400 MHz, CDCls): § 6.88 (dd, /= 16.0, 8.0 Hz,

1H), 6.12 (dd, /= 16.0, 1.2 Hz, 1H), 4.61 (d, J= 6.8 Hz, 1H), 4.57 (d, J = 6.8 Hz, 1H),
4.14-4.02 (m, 3H), 3.69 (t, J= 5.2 Hz, 1H), 3.37 (s, 3H), 2.69 (m, 1H), 2.56 (g, J= 7.2 Hz,
2H), 1.99 (m, 1H), 1.80-1.66 (m, 2H), 1.13 (d, /= 6.8 Hz, 3H), 1.10 (t, J= 7.2 Hz, 3H), 1.03
(s, 9H), 1.01 (s, 9H), 0.91 (d, /= 7.2 Hz, 3H); 13C-NMR (100 MHz, CDCls): § 201.0, 150.1,

129.0, 97.5, 82.0, 74.8, 64.5, 56.1, 43.8, 38.9, 33.4, 33.1, 27.4, 27.2, 22.7, 19.9, 15.1, 11.1,
8.1; IR vmax (thin film/NaCl) ecm™: 1674, 1628, 1366, 1103, 895; HRMS (ESI) m/z
calculated for CosHuNaOsSi [M+Nal+ 451.2856, found 451.2868.

Synthesis of Allyl Alcohol 29 (Table 9, Entry 5)

H Ph
'Bu\s Bu oPh 'Bu\Si,'Bu
-Si. N-g/ OH MOMO 0" 0
g Momo o O H3B - THF, We :
- v v - Y
: THF :
28 29

To a solution of enone 28 (176.2 mg, 0.4110 mmol) in dry THF (5 mL) was added
(R)-Me-CBS (490 uL, 1 M in toluene, 0.490 mmol) and BHs- THF (520 pL, 0.95 M in THF,

0.494 mmol). The solution was stirred at -40 °C under Ar atmosphere for 70 min. The
reaction mixture was quenched with MeOH (3 mL) and concentrated in vacuo. The
crude residue was purified by column chromatography on silica gel (hexane / AcOEt =
3:1) to give the allyl alcohol 29 (165 mg, 0.383 mmol, 93%, dr 15:1). Allyl alcohol 29 was

obtained as inseparable mixture of C19 diastereomer.
[odp29 = +7.20 (c = 0.98, CHCly); TH-NMR (400 MHz, CDCly): § 5.68 (dd, /= 15.6, 8.4 Hz,

1H), 5.48 (dd, J=15.6, 6.8 Hz, 1H), 4.60 (s, 2H), 4.22 (ddd, /= 10.4, 6.8, 3.2 Hz, 1H),
4.14-4.03 (m, 2H), 3.99 (brq, J= 6.4 Hz, 1H), 3.57 (t, J= 6.0 Hz, 1H), 3.37 (s, 3H), 2.51 (m,
1H), 1.98 (m, 1H), 1.80-1.66 (m, 2H), 1.61-1.48 (m, 2H), 1.06 (d, J= 6.8 Hz, 3H), 1.04 (s,
9H), 1.01 (s, 9H), 0.92 (d, /= 7.2 Hz, 3H), 0.90 (t, J = 7.2 Hz, 3H); 13C-NMR (100 MHz,
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CDCly): 5135.8, 132.1, 97.7, 83.1, 74.8, 74.3, 64.7, 56.0, 43.7, 38.6, 32.9, 30.2, 27.5, 27.2,

22.8,19.9, 16.2, 10.9, 9.7; IR vmax (thin film/NaCl) cm:: 3448 (br), 1651, 1381, 1103, 895;
HRMS (FAB matrix NBA) m/z calculated for C2sH47O5S1 [M+H]+ 431.3193, found
431.3207.

Synthesis of Epoxy Alcohol 30

‘Bu, ‘Bu L ‘Bu, ‘Bu
Si L-DIPT, Ti(O'Pr), si
OH MOMQ ©O° 0 TBHP. MS4A OH_ MOMQ 0O
Z - > .
E CHxCI, E
29 30

To a suspension of allyl alcohol 29 (166.7 mg, 0.3870 mmol) and activated MS4A (2 g) in
dry CHsCls (5 mL) was added TBHP (180 pL, 3.2 M in CH3Cls, 0.576 mmol) at -30 °C

under Ar atmosphere. Other twonecked flask was added L-DIPT (120 pL, 0.572 mmol)
and dry CHzClz (3 mL) under Ar atmosphere. The solution was allowed to cool to -30 °C
before the addition of Ti(OPr)s (137 pL, 0.462 mmol). The reaction mixture was stirred

for 10 min and moved to a suspension via cannula. The suspentsion was stirred at same
temperature for 18 h. The reaction mixture was quenched with saturated aqueous
NH4Cl (10 mL) and then stirred at room temperature for 3 h. The suspension was
filtered and added H20 (40 mL). The aqueous phase was extracted with AcOEt (4 x 80
mL). The combined organic phases were dried over NazSOy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (benzenes

/ AcOEt = 5:1) to give the epoxy alcohol 30 (145 mg, 0.324 mmol, 83%).
[alp28 = +45.10 (c = 1.1, CHCl3); TH-NMR (400 MHz, CDCly): § 4.66 (d, /= 7.2 Hz, 1H),

4.63(d, J=17.2Hz, 1H), 4.16-4.03 (m, 3H), 3.69 (dd, J= 7.2, 2.4 Hz, 1H), 3.42 (s, 3H), 3.31
(m, 1H), 2.96 (d, J= 1.6 Hz, 1H), 2.86 (dd, /= 8.0, 2.0 Hz, 1H), 2.77 (dd, /= 6.4, 2.4 Hz,
1H), 2.00 (m, 1H), 1.84-1.45 (m, 5H), 1.15 (d, /= 7.2 Hz, 3H), 1.03 (s, 9H), 1.02 (t, /= 8.0

Hz, 3H), 1.00 (s, 9H), 0.87 (d, /= 7.6 Hz, 3H); 13C-NMR (100 MHz, CDCly): § 97.9, 82.6,

74.9, 72.9, 64.5, 61.5, 60.6, 56.1, 43.5, 38.0, 32.6, 27.5, 27.22, 277.16, 22.8, 19.9, 11.9, 11.0,
9.6; IR Vinax (thin film/NaCl) cm™: 3472 (br), 1381, 1111, 825; HRMS (FAB matrix NBA)
mv/zcalculated for C2sH4706Si [M+H]+ 447.3142, found 447.3138.
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Synthesis of Diol 31 from 30

‘Bu\Si,‘Bu MOMO ‘Bu\Si,‘Bu
H(:) o MOMO o o 1) Me,CuLi, Et,0 (T)H OH o O

: 2) NalO,, MeOH, H,0

30 31

To a suspension of epoxy alcohol 30 (32.9 mg, 0.0703 mmol) and Cul (70.7 mg, 0.371
mmol) in dry EtzO (1 mL, dried by distillation from sodium and benzophenone) was

added MeLi (740 pL, 1.1 M in Et20, 0.814 mmol) -70 °C under Ar atmosphere. The

raction mixture was slowly warmed to ambient temperature and stirred for 23 h. The
solution was quenched with saturated aqueous NH4Cl (1 mL) and 29 % aqueous
NH4OH (0.1 mL). The suspension was stirred under air, the aqueous phase was turned
to bright blue. The reaction mixture was added H2O (5mL) and extracted with AcOEt (3
x 20 mL). The combined organic phases were dried over Na2SO, filtered and
concentrated 1n vacuo.

Next, to a solution of crude residue (35.8 mg) in MeOH (0.5 mL) and H20 (0.5 mL) was
added NalO4 (76.0 mg, 0.355 mmol). The reaction mixture was stirred at room
temperature for 4 h. The suspension was added Na2SOy, filtered through a short pad of
silica gel with AcOEt and concentrated in vacuo. The crude residue was purified by
column chromatography on silica gel (hexane / AcOEt = 3:1) to give the diol 31 (12.8 mg,
0.0276 mmol, 39%).

[adp23 = +27.00 (c = 0.99, CHCly); tH-NMR (400 MHz, CDCly): § 4.69 (d, J= 6.0 Hz, 1H),

4.67 (d, J= 6.0 Hz, 1H), 4.15-4.04 (m, 3H), 3.92 (m, 1H), 3.82 (dt, J= 9.6, 2.0 Hz, 1H),
3.74 (d, J= 2.0 Hz, 1H, OH), 3.62 (m, 1H), 3.41 (s, 3H), 3.08 (d, /= 8.0 Hz, 1H, OH),
2.04-1.86 (m, 3H), 1.82-1.70 (m, 2H), 1.56-1.39 (m, 2H), 1.04-0.98 (m, 6H), 1.02 (s, 9H),
1.00 (s, 9H), 0.89 (d, J = 7.6 Hz, 3H), 0.79 (d, J = 7.2 Hz, 3H); 13C-NMR (100 MHz,
CDCly): §96.9, 82.5, 79.1, 76.3, 75.8, 64.1, 56.1, 44.6, 39.5, 34.7, 34.3, 27.3, 27.2, 25.4,
22.6,19.9, 12.5, 11.3, 10.8, 7.5; IR vmax (thin film/NaCl) cm: 3441 (br), 1381, 1111, 895;
HRMS (ESI) m/zcalculated for C2sHs0NaOeSi [M+Na]*+ 485.3274, found 485.3264.

Synthesis of Epoxy Silyl Ether 32
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‘Bu, Bu 'Bu_ Bu
LSi, LSi,
OH  MOMO  0™O TMSCI, Et;N TMSQ _ MOMO 070

>

THF

30 32
To a solution of epoxy alcohol 30 (98.8 mg, 0.221 mmol) in dry THF (2 mL) was added

EtsN (310 pL, 2.21 mmol) and TMSCI (145 pL, 1.11 mmol). The solution was stirred at

room temperature under Ar atmosphere for 3 h. The reaction mixture was stirred at
0 °C, it was quenched with saturated aqueous NaHCO3 (5 mL) and H20 (20 mL). The
aqueous phase was extracted with AcOEt (3 x 40 mL). The combined organic phases
were dried over NaaSQy, filtered and concentrated in vacuo. The crude epoxy silyl ether

32 (115 mg) was used in the next step without purification.
IH-NMR (400 MHz, CDCly): §4.67 (d, J = 6.8 Hz, 1H), 4.63 (d, J = 6.8 Hz, 1H),

4.21-4.05 (m, 3H), 3.66 (dd, J= 6.0, 3.2 Hz, 1H), 3.54 (dt, J= 7.2, 4.8 Hz, 1H), 3.39 (s, 3H),
2.88 (dd, J= 6.8, 2.4 Hz, 1H), 2.79 (dd, J = 4.4, 2.4 Hz, 1H), 2.07 (m, 1H), 1.83-1.67 (m,
3H), 1.64-1.47 (m, 2H), 1.04 (d, /= 6.8 Hz, 3H), 1.03 (s, 9H), 1.00 (s, 9H), 0.95 (t, J= 7.2

Hz, 3H), 0.91 (d, J= 7.2 Hz, 3H), 0.09 (s, 9H); 13C-NMR (100 MHz, CDCls): § 97.7, 81.6,

74.9, 72.4, 64.6, 60.5, 59.5, 56.2, 43.1, 37.6, 32.7, 27.9, 27.6, 27.3, 22.8, 19.9, 11.7, 11.6, 9.7,
0.3; HRMS (ED) m/zcalculated for CoeH4506Si1s [M-Bul*461.2755, found 461.2759.

Synthesis of Diol 31 from 32

‘Bu\Si,'Bu MOMO ’Bu\Si,'Bu
TMS(:) o MOMO (0] (0] 1) Me,CuLi, Et,0 (:)H OH (o) (o]

2) NalO,, MeOH, H,0

32 31

To a suspension of Cul (213 mg, 1.12 mmol) in dry Et2O (5 mL, dried by distillation
from sodium and benzophenone) was added MeLi (1.95 mL, 1.13 M in Et20, 2.20 mmol)
at -20 °C under Ar atmosphere. The solution was added the crude epoxy silyl ether 32
(115 mg) in dry Et:0 (3 mL, dried by distillation from sodium and benzophenone) by
gastight syringe. The reaction mixture was stirred for 7.5 h, it was quenched with
saturated aqueous NH4Cl (10 mL) and saturated aqueous NaHCOs; (5 mL). The

suspension was allowed to stir room temperature under air and then the aqueous phase
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was turned to bright blue. The reaction mixture was added H20 (30 mL) and extracted
with AcOEt (3 x 40 mL). The combined organic phases were dried over NagSQy, filtered
and concentrated in vacuo.

Next, to a solution of crude residue (119 mg) in MeOH (4 mL) and H2O (2 mL) was
added NalO4 (99.9 mg, 0.467 mmol). The reaction mixture was stirred at room
temperature for 3.5 h (resulted in selective deprotection of TMS group and oxidative
cleavage of 1,2-diol). The suspension was quenched with saturated aqueous NazSOs (10
mL), saturated aqueous NaHCOs (5 mL) and H2O (50 mL). The aqueous phase was
extracted with AcOEt (3 x 50 mL). The combined organic phases were dried over NazSOy,
filtered and concentrated in vacuo. The crude residue was purified by column
chromatography on silica gel (hexane / AcOEt = 3:1) to give the diol 31 (85.9 mg, 0.185
mmol, 83%).

Synthesis of Ethylvinyl Ether 33

‘Bu_ 'Bu 1) AICl;, anisole PMP gy tBu
MOMO ‘s’ 2) p-MeOCgH,CH(OMe), Jsi,
OH OH o” "o TSOH -H,0, CH,Cl, OEE 0" "0 0" "0
> - :

3) PPTS, CH,=CHOC,H5

31 33

To a solution of diol 31 (25.7 mg, 0.0555 mmol) in anisole (3 mL) was added AlCl; (37.8
mg, 0.277 mmol). The solution was stirred at 0 °C under Ar atmosphere for 1 h. The
reaction mixture was quenched with saturated aqueous NaHCOs3 (1 mL) and H2O (10
mL). The aqueous phase was extracted with AcOEt (3 x 50 mL). The combined organic
phases were dried over NasSQy, filtered and concentrated in vacuo. The crude residue
was purified by column chromatography on silica gel (hexane / AcOEt = 2:1) to give the
triol (21.4 mg, 0.0511 mmol, 92%).

To a solution of triol (72.7 mg, 0.173 mmol) in dry CH2Cle (2 ml) was added

pMeOCsH4sCH(OMe): (62 pL, 0.34 mmol) and TsOH - H2O (3.2 mg, 0.016 mmol). The
solution was stirred at room temperature under Ar atmosphere for 2 h. The reaction
mixture was quenched with saturated aqueous NaHCO; (3 mL) and HoO (5 mL). The

aqueous phase was extracted with AcOEt (3 x 30 mL). The combined organic phases

were dried over NasSOy, filtered and concentrated in vacuo. The crude residue was
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purified by column chromatography on silica gel (benzenes = 1 > hexane / AcOEt = 5:1)
to give the benzylidene acetal (86.0 mg, 0.160 mmol, 92%).

To a solution of benzylidene acetal (86.0 mg, 0.160 mmol) in CHs=CHOC:H; (3 mL) was
added PPTS (4.0 mg, 0.016 mmol). The solution was stirred at room temperature under
Ar atmosphere for 20 min. The reaction mixture was quenched with saturated aqueous
NaHCO; (1 mL) and H2O (5 mL). The aqueous phase was extracted with AcOEt (3 x 30
mL). The combined organic phases were dried over NagSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /
AcOEt = 10:1) to give the ethylvinyl ether 33 (86.8 mg, 0.142 mmol, 88%) as a

diastereomeric mixture with a ratio of ca. 1:1.
[odp28 = +24.4° (c = 1.2, CHCl3); tTH-NMR (400 MHz, CDCly): § 7.36 (d, J= 8.8 Hz, 0.5 x

2H x 2), 6.88 (d, J=9.2 Hz, 0.5 x 2H), 6.87 (d, J/= 8.8 Hz, 0.5 x 2H), 5.42 (s, 0.5H), 5.36 (s,
0.5H), 4.69 (q, J= 5.0 Hz, 0.5H), 4.66 (q, J= 5.0 Hz, 0.5H), 4.43 (brd, J= 12.8 Hz, 0.5H x
2), 4.17-4.02 (m, 0.5 x 2H x 2), 3.93 (ddd, /= 7.6, 5.2, 0.8 Hz, 0.5H), 3.89 (dd, J=10.4, 2.0
Hz, 0.5H), 3.82 (m, 0.5H), 3.81 (s, 0.5 x 3H x 2), 3.74-3.58 (m, 0.5 x 2H x 2 + 0.5H),
3.50-3.39 (m, 0.5H x 2), 2.14-1.97 (m, 0.5 x 2H x 2), 1.85-1.40 (m, 0.5 x 5H x 2), 1.29 (d, J
=5.2 Hz, 0.5 x 3H), 1.28 (d, /= 4.8 Hz, 0.5 x 3H), 1.17 (t, /= 6.8 Hz, 0.5 x 3H), 1.11 (t, J=
6.8 Hz, 0.5 x 3H), 1.03-1.02 (m, 0.5 x 18H x 2), 0.96-0.91 (m, 0.5 x 6H x 2), 0.88 (d, J/= 7.2
Hz, 0.5 x 3H), 0.86 (d, J= 8.0 Hz, 0.5 x 3H), 0.83 (d, J= 7.6 Hz, 0.5 x 3H), 0.81 (d, J=6.8

Hz, 0.5 x 3H); 3C-NMR (100 MHz, CDCly): § 159.7, 159.6, 131.9, 131.7, 127.07 (x 2),

127.01 (x 2), 113.53 (x 2), 113.47 (x 2), 100.7, 100.47, 100.42, 99.5, 81.7, 81.5, 81.4, 80.9,
76.5, 76.0, 75.6, 75.4, 65.5, 65.4, 61.5, 60.8, 55.3 (x 2), 40.2 (x 2), 37.0, 36.5, 31.9, 31.6,
30.6 (x 2), 27.6 (x 2), 27.3 (x 2), 25.5, 25.3, 22.9 (x 2), 21.3, 20.6, 20.0 (x 2), 15.5, 15.4,
10.54, 10.52, 10.4, 10.3, 7.4, 7.1, 5.6, 5.5; IR Vinax (thin film/NaCl) cm™: 1620, 1381, 1111,
895, 825, 756; HRMS (FAB matrix NBA) m/zcalculated for C3sHe1O7Si [M+H]+ 609.4187,
found 609.4169.

Synthesis of Alcohol 34
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PMP PMP
‘Bu\s_,‘Bu ‘Bu\s_,'Bu
i i
OEE O (o] o” ‘o OEE O (o] 0" “Me
s MeLi, TMEDA s
Y Y > Y Y OH
H H Et,0 H H
33 34

To a solution of ethylvinyl ether 33 (75.7 mg, 0.124 mmol) in dry Et:O (2 mL) was
added TMEDA (95 pL, 0.61 mmol) and MeLi (560 pL, 1.1 M in Et20, 0.61 mmol). The

solution was stirred at room temperature under Ar atmosphere for 2 h. The reaction
mixture was quenched with saturated aqueous NH4Cl (3 mL) and HzO (15 mL). The
aqueous phase was extracted with AcOEt (3 x 40 mL). The combined organic phases
were dried over NasSOs, filtered and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give the
alcohol 34 (66.3 mg, 0.106 mmol, 85%) as a diastereomeric mixture with a ratio of ca.
1:1.

[ap28 = +2.3° (c = 1.0, CHCly); tH-NMR (400 MHz, CDCls): 5 7.360 (d, /= 8.8 Hz, 0.5 x

2H), 7.357 (d, J= 8.8 Hz, 0.5 x 2H), 6.88 (d, J=9.2 Hz, 0.5 x 2H), 6.87 (d, J=8.8 Hz, 0.5 x
2H), 5.40 (s, 0.5H), 5.34 (s, 0.5H), 4.71 (q, J= 5.2 Hz, 0.5H), 4.67 (q, = 5.2 Hz, 0.5H),
4.50 (m, 0.5H x 2), 3.93 (ddd, J= 8.4, 6.0, 1.2 Hz, 0.5H), 3.88-3.78 (m, 0.5 x 2H x 2), 3.81
(s, 0.5 x 3H x 2), 3.75-3.59 (m, 0.5 x 3H x 2), 3.57-3.41 (m, 0.5 x 2H x 2 + 0.5H), 2.27-2.17
(m, 0.5 x 2H), 1.83-1.60 (m, 0.5 x 5H x 2), 1.55-1.39 (m, 0.5H x 2), 1.32 (d, /= 5.6 Hz, 0.5
x 3H), 1.30 (d, J=4.8 Hz, 0.5 x 3H), 1.18 (t, J= 7.2 Hz, 0.5 x 3H), 1.15 (t, J=6.8 Hz, 0.5 x
3H), 1.009 (s, 0.5 x 9H), 1.006 (s, 0.5 x 9H), 0.995 (s, 0.5 x 9H x 2), 0.92 (d, J= 6.4 Hz, 0.5
x 3H), 0.91 (d, /= 6.8 Hz, 0.5 x 3H), 0.89-0.78 (m, 0.5 x 9H x 2), 0.11 (s, 0.5 x 3H x 2);

13C-NMR (100 MHz, CDCly): § 159.7, 159.6, 131.8, 131.6, 127.10, 127.01, 113.5, 113.4,

100.7, 100.53, 100.46, 99.3, 82.6, 82.4, 81.3, 80.8, 76.5, 75.7, 71.2, 71.1, 61.5, 61.3 (x 2),
60.8, 55.3 (x 2), 39.81, 39.75, 37.0, 36.5, 33.9 (x 2), 30.45, 30.41, 28.1 (x 2), 28.0 (x 2), 25.3
(x 2), 25.3 (x 2), 21.3, 21.0, 20.7, 20.6, 15.6, 15.4, 10.5, 10.4, 8.6, 8.5, 7.4, 7.1, 5.42, 5.36,
-7.5 (x 2); IR Vinax (thin film/NaCl) ecm™: 3456 (br), 1620, 1381, 1250, 826, 756; HRMS
(FAB matrix NBA) m/zcalculated for CssHg;07S1 [M+H]* 625.4500, found 625.4514.

Synthesis of Alkene 35
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PMP 'Bu\s_,‘Bu PMP 'Bu\s_,'Bu
1 1
OEE 0”0 0°”'Me 1) TPAP, NMO, CH,CI, OEE 0”0 0 'Me
p T OH  2)PhyP=CH,, THF > T i N
34 35

The alcohol 34 (37.0 mg, 0.0592 mmol), TPAP (11.5 mg, 0.0327 mmol) and NMO (10.7
mg, 0.885 mmol) in a flask were dried by high vacuum pump at room temperature for 20
min and purged Ar. The compounds were dissolved by dry CH2Clz (1 mL) and the
solution was stirred at room temperature for 2 h. The reaction mixture was filtered
through a short pad of silica gel with AcOEt and concentrated in vacuo. The filtered
aldehyde (40.1 mg) was used in the next step without purification.

The filtered aldehyde (40.1 mg) was dissolved by dry THF (2 mL) and stirred at 0 °C
under Ar atmosphere. The methyltriphenylphosphonium bromide (216.6 mg, 0.594
mmol) was added dry THF (3 mL) in other two-necked flask. The suspension was added

nBulLi (360 pL, 1.64 M in hexane, 0.590 mmol) and stirred at 0 °C under Ar atmosphere

for 5 min. The reaction mixture was moved to aldehyde solution by gastight syringe. The
solution was stirred for 10 min, quenched with saturated aqueous NH4Cl (10 mL) and
H20 (20 mL). The aqueous phase was extracted with AcOEt (3 x 40 mL). The combined
organic phases were dried over Na2SQOy, filtered and concentrated in vacuo. The crude
residue was purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to
give the alkene 35 (31.3 mg, 0.0504 mmol, 85%, 2 steps) as a diastereomeric mixture

with a ratio of ca. 1:1.
[alp28 = -5.00 (c = 0.92, CHCly); tH-NMR (400 MHz, CDCls): 6 7.38 (d, J= 8.8 Hz, 0.5 x

2H x 2), 6.881 (d, /= 8.4 Hz, 0.5 x 2H), 6.876 (d, /= 8.8 Hz, 0.5 x 2H), 5.94-5.82 (m, 0.5H
x 2), 5.39 (s, 0.5H), 5.33 (s, 0.5H), 5.03 (dt, J=16.8, 2.0 Hz, 0.5H x 2), 4.98-4.93 (m, 0.5H
x 2), 4.71 (q, J= 5.2 Hz, 0.5H), 4.69 (q, J= 5.2 Hz, 0.5H), 4.39-4.33 (m, 0.5H x 2), 3.94 (t, /
= 6.8 Hz, 0.5H), 3.88-3.77 (m, 0.5H x 2), 3.81 (s, 0.5 x 3H x 2), 3.73-3.58 (m, 0.5 x 2H x 2 +
0.5H), 3.52-3.42 (m, 0.5H x 2), 2.38-2.28 (m, 0.5H x 2), 2.24-2.13 (m, 0.5 x 2H x 2),
1.84-1.59 (m, 0.5 x 3H x 2), 1.55-1.39 (m, 0.5H x 2), 1.32 (d, J= 4.8 Hz, 0.5 x 3H), 1.31 (d,
J=5.2Hz, 0.5x 3H), 1.19 (t, J= 6.8 Hz, 0.5 x 3H), 1.16 (t, J= 7.6 Hz, 0.5 x 3H), 0.984 (s,
0.5 x 9H x2), 0.979 (s, 0.5 x 9H x2), 0.91-0.78 (m, 0.5 x 12H x 2), 0.071 (s, 0.5 x 3H), 0.066
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(s, 0.5 x 3H); 13C-NMR (100 MHz, CDCls): § 159.6, 159.5, 137.23, 137.21, 132.1, 131.9,

127.07, 126.99, 115.9, 115.8, 113.43, 113.36, 100.5 (x 2), 100.2, 99.6, 82.4, 82.2, 81.3, 80.8,
76.5, 76.1, 72.02, 71.98, 61.5, 60.8, 55.3 (x 2), 40.3 (x 2), 37.3, 37.2, 37.1, 36.5, 30.50, 30.45,
28.1 (x 2), 28.0 (x 2), 25.5 (x 2), 25.3 (x 2), 21.3, 20.81, 20.78, 20.7, 15.5, 15.4, 10.6, 10.4,
8.6 (x 2), 7.4, 7.1, 5.3, 5.2, -7.97, -8.02; IR Vinax (thin film/NaCl) em™: 3071, 1620, 1519,
1381, 1250, 825; HRMS (FAB matrix NBA) m/z calculated for CseHgs06S1 [M+H]*
621.4550, found 621.4526.

Synthesis of Segment C11-C21 (36)

PMP g, g, PMP
OEE 0”0 0" 'Me CeF OEE 0" N0 OH
- -
: : N DMSO : ! N
35 Segment C11-C21 (36)

To a solution of alkene 35 (28.8 mg, 0.0464 mmol) in DMSO (1 mL) was added CsF
(75.3 mg, 0.480 mmol). The solution was stirred at 120 °C under Ar atmosphere for 38 h.
The reaction mixture was filtered through a short pad of silica gel with Et2O and
concentrated in vacuo. The crude residue was purified by column chromatography on
silica gel (hexane / AcOEt = 5:1 > hexane / AcOEt = 2:1) to give the segment C11-C21 (36)

(20.7 mg, 0.0445 mmol, 95%) as a diastereomeric mixture with a ratio of ca. 1:1.
[alp'8 = +6.6° (c = 0.78, AcOEt); TH-NMR (400 MHz, CDCly): § 7.36 (d, /= 8.8 Hz, 0.5 x

2H x 2), 6.87 (d, J= 9.2 Hz, 0.5 x 2H), 6.86 (d, /= 8.8 Hz, 0.5 x 2H), 5.99-5.86 (m, 0.5H x
2), 5.51 (s, 0.5H), 5.44 (s, 0.5H), 5.15-5.06 (m, 0.5 x 2H x 2), 4.65 (q, /= 5.2 Hz, 0.5H),
4.61 (q, J=5.2 Hz, 0.5H), 3.94-3.87 (m, 0.5H x 2), 3.85-3.71 (m, 0.5 x 4H x 2), 3.80 (s, 0.5
x 3H), 3.79 (s, 0.5 x 3H), 3.66-3.57 (m, 0.5H x 2), 3.48-3.37 (m, 0.5H x 2), 2.43-2.35 (m,
0.5H x 2), 2.17 (dt, J=14.0, 8.0 Hz, 0.5H x 2), 2.01-1.88 (m, 0.5H x 2), 1.86-1.59 (m, 0.5 x
4H x 2), 1.57-1.39 (m, 0.5H x 2), 1.28 (d, J=5.2 Hz, 0.5 x 3Hx 2), 1.16 (t, J= 6.8 Hz, 0.5 x
3H), 1.11 (t, J=6.8 Hz, 0.5 x 3H), 0.97 (d, J= 6.8 Hz, 0.5 x 3H), 0.96 (d, J=6.8 Hz, 0.5 x

3H), 0.87-0.79 (m, 0.5 x 9H x 2); 13C-NMR (100 MHz, CDCls): § 160.0, 159.9, 135.4 (x 2),

131.1, 130.9, 127.3, 127.2, 117.0, 116.9, 113.7, 113.6, 101.4, 101.1, 100.3, 99.4, 86.75,
86.70, 81.3, 80.9, 76.1, 75.8, 74.8, 74.7, 61.6, 61.0, 55.3 (x 2), 39.0 (x 2), 38.5 (x 2), 36.8,
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36.4, 30.6 (x 2), 25.3, 25.1, 21.3, 20.6, 15.5, 15.3, 10.9 (x 2), 10.5, 10.3, 7.4, 7.1, 5.53, 5.46;
IR viax (thin film/NaCl) cm™: 3495 (br), 3071, 1620, 1520, 1250, 833; HRMS (FAB
matrix NBA) m/zcalculated for Co7Hu506 [M+H]* 465.3216, found 465.3207.

Coupling of Both Segments

“‘\

MNBA, Et;N
DMAP

CH,Cl,

To a solution of segment C11-C21 (86) (21.4 mg, 0.0461 mmol) and segment C1-C10
(21) (20.4 mg, 0.0551 mmol) in dry CH2Clz (1 mL, dried by distillation from calcium

hydride) was added EtsN (30.0 pL, 0.214 mmol), MNBA (23.8 mg, 0.0691 mmol) and

DMAP (1.66 mg, 0.0135 mmol). The solution was stirred at room temperature under Ar
atmosphere for 3 h. The reaction mixture was quenched with saturated aqueous
NaHCOs3 (2 mL) and H2O (20 mL). The aqueous phase was extracted with AcOEt (3 x 30
mL). The combined organic phases were dried over NagSQy, filtered and concentrated in
vacuo. The crude residue was purified by column chromatography on silica gel (hexane /
AcOEt = 10:1 > hexane / AcOEt = 5:1) to give the ester 37 (27.3 mg, 0.0334 mmol, 72%,
based on segment C11-C21 (36)). The ester 37 was a four diastereomixture.

[adp?5 = +30.8° (c = 0.97, AcOEt); TH-NMR (400 MHz, CDCl3): § 7.41 (d, J= 8.8 Hz, 2H),

6.90-6.86 (m, 2H), 5.84-5.70 (m, 1H), 5.44-5.28 (m, 2H), 5.05 (d, /= 16.8 Hz, 1H), 4.99 (d,
J=10.0 Hz, 1H), 4.75-4.60 (m, 3H), 4.09-3.58 (m, 5H), 3.81 and 3.80 (s for each peak, 3H),
3.50-3.40 (m, 1H), 2.47-2.26 (m, 4H), 2.26-2.16 (m, 1H), 2.05-1.97 (m, 1H), 1.86-1.40 (m,
8H), 1.68 (s, 3H), 1.33-1.29 (m, 3H), 1.27-1.11 (m, 5H), 1.07-0.94 (m, 2H), 0.92-0.78 (m,

20H), 0.87 (s, 9H), 0.06 (s, 3H), 0.03 (s, 3H); 13C-NMR (100 MHz, CDCls): 56171.4, 171.3,

159.7, 159.6, 144.86, 144.83, 135.25, 135.20, 135.15, 135.11, 131.7, 131.5, 127.2, 127.1,
116.9, 116.8, 113.53, 113.45, 111.3, 100.7, 100.48, 100.42, 99.4, 82.20, 82.17, 82.0, 81.2,
80.7, 76.36, 76.31, 76.01, 75.96, 73.8, 73.6, 73.46, 73.40, 61.6, 60.93, 60.87, 55.3, 46.21,
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46.16, 46.05, 46.00, 39.9, 39.4, 39.17, 39.13, 38.7, 37.25, 37.20, 36.9, 36.5, 36.0, 35.5,
34.277, 34.25, 34.06, 34.04, 30.4, 27.79, 27.74, 27.2, 27.1, 25.9, 25.4, 25.2, 22.2, 21.3, 20.7,
20.0, 19.9, 19.8, 19.6, 18.1, 15.5, 15.4, 14.81, 14.75, 13.3, 10.5, 10.4, 10.0, 9.87, 9.80, 7.3,
7.1, 5.37, 5.29, -4.5, -4.62, -4.68; IR Vinax (thin film/NaCl) cm™: 3071, 1735, 1520, 1250,
1172, 833; HRMS (EI) n/zcalculated for C44H750sSi [M-Bul* 759.5231, found 759.5235.

Synthesis of Alcohol 38

1) Grubbs 2", CH,ClI,

2) TBAF, THF

To a solution of ester 37 (19.4 mg, 0.0238 mmol) and Grubbs 2rd (6.09 mg, 7.17 pmol) in

ultrasonic degassed dry CHzCls (48 mL, 0.5 mM) was stirred under Ar atmosphere and
heated reflux for 47 h. The reaction mixture was filtered through a short pad of silica gel
with mixed solvent (hexane / AcOEt = 10 / 1) and concentrated in vacuo. The filtered

macrolactone (16.1 mg) was used in the next step without purification.
To a solution of macrolactone (16.1 mg) in dry THF (300 uL) was added TBAF (55 pL,

1.0 M in THF, 0.055 mmol).The solution was stirred at room temperature under Ar
atmosphere for 50 h. The reaction mixture was concentrated in vacuo. The crude residue
was purified by column chromatography on silica gel (hexane / AcOEt = 3:1) to give the
secondary alcohol 38 (9.74 mg, 0.0144 mmol, 60%, 2 steps). The secondary alcohol 38

was a four diastereomixture.
[alp26 = +24.20 (¢ = 0.49, AcOEt); tH-NMR (400 MHz, CDCl): §7.45-7.39 (m, 2H),

6.91-6.86 (m, 2H), 5.55-5.32 (m, 2H), 5.17 and 5.05 (m for each peak, 1H), 4.72-4.60 (m,
1H), 3.98-3.58 (m, 5H), 3.803 and 3.801 (s for each peak, 3H), 3.51-3.39 (m, 1H),
2.59-2.48 (m, 1H), 2.46-2.01 (m, 5H), 1.82-1.34 (m, 9H), 1.58 (s, 3H), 1.32-1.28 (m, 3H),

1.20-1.10 (m, 4H), 1.08-0.71 (m, 24H); 13C-NMR (100 MHz, CDCly): & 172.3, 171.78,

171.75, 159.7, 159.6, 137.2, 137.1, 136.2, 136.1, 131.7, 131.6, 131.5, 131.4, 127.3, 127.2,
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121.34, 121.27, 120.5, 113.5, 113.4, 100.9, 100.6, 100.4, 99.4, 82.7, 82.5, 81.1, 80.7, 76.3,
75.9, 75.40, 75.35, 74.7, 73.3, 72.02, 71.99, 62.3, 61.7, 60.9, 60.4, 55.3, 46.71, 46.68, 45.56,
43.3,43.1, 42.5, 39.33, 39.26, 38.8, 38.3, 38.12, 38.09, 37.7, 36.9, 36.43, 36.37, 36.34, 35.2,
30.5, 30.1, 30.0, 28.9, 28.20, 28.16, 28.0, 25.3, 25.2, 22.8, 21.8, 21.3, 21.22, 21.19, 20.7,
19.68, 19.62, 18.8, 16.51, 16.47, 15.5, 15.4, 15.1, 10.5, 10.4, 10.0, 9.9, 7.3, 7.1, 5.44, 5.37;
IR Vinax (thin film/NaCl) ecm™: 3456 (br), 1721, 1250, 1165, 826, 756; HRMS (EI) m/z
calculated for CssHegoO7 [M-EtOH]+ 628.4339, found 628.4363.

Synthesis of Proposed Structure 39

- 1) TPAP, NMO, CH,Cl, OH OH OH 0

2) TsOH- H,0, MeOH

39

The secondary alcohol 38 (9.74 mg, 0.0144 mmol) and NMO (2.8 mg, 0.020 mmol) in a
flask were dried by high vacuum pump at room temperature for 5 min and purged Ar.
The compounds were dissolved by dry CHzCls (0.5 mL). The reaction mixture was added
TPAP (5.5 mg, 0.015 mmol). The solution was stirred at room temperature for 1.5 h. The
reaction mixture was filtered through a short pad of silica gel with AcOEt and

concentrated in vacuo. The ketolide was given a 6.59 mg (9.79 pmol, 67%) as a
diastereomeric mixture with a ratio of ca. 1:1.

To a solution of ketolide (2.23 mg, 3.31 umol) in MeOH (100 pL) was added TsOH - H20
(trace). The solution was stirred at room temperature for 10 h. The reaction mixture was
quenched with saturated aqueous NaHCOs (100 pL). The suspension was filtered

through a short pad of Na2SOs with AcOEt and concentrated in vacuo. The crude
residue was purified by column chromatography on silica gel (hexane / AcOEt = 4:1 >

hexane / AcOEt = 3:2) to give the proposed structure 39 (0.65 mg, 1.34 pmol, 40%).

[alp20 = +9.30 (c = 0.035, MeOH); TH-NMR (400 MHz, CDCly): 6 5.19 (m, 1H), 5.08 (¢, J

= 6.0 Hz, 1H), 4.03 (brs, 1H), 3.84 (d, /= 9.6 Hz, 1H), 3.75-3.69 (m, 1H), 3.67-3.63 (m,
1H), 3.49 (d, J=12.4 Hz, 1H), 3.40 (d, J= 12.4 Hz, 1H), 3.33 (brs, 1H), 2.72 (m, 1H), 2.46
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(d, J= 5.6 Hz, 1H), 2.39 (m, 1H), 2.26 (m, 1H), 2.15-2.04 (m, 2H), 1.93-1.77 (m, 2H),
1.75-1.65 (m, 3H), 1.63 (s, 3H), 1.60-1.30 (m, 4H), 1.09 (d, /= 7.6 Hz, 3H), 1.06-0.95 (m,
1H), 1.01 (, J= 7.2 Hz, 3H), 0.908 (d, J= 7.6 Hz, 3H), 0.900 (d, /= 6.4 Hz, 3H), 0.86 (d, J

=6.4 Hz, 6H), 0.78 (d, J= 6.8 Hz, 3H), 0.72 (m, 1H); 13C-NMR (100 MHz, CDCly): § 205.1,

166.0, 137.5, 120.4, 79.6, 79.4, 77.3, 76.4, 47.6, 47.2, 45.3, 43.4, 40.1, 39.8, 39.6, 35.2, 29.3,
28.7, 26.8, 25.1, 23.5, 21.0, 18.0, 17.6, 12.1, 11.2, 11.1, 4.0; IR vimax (thin film/NaCl)
em™:3410 (br), 1736, 1713, 1258, 972, 756; HRMS (EI) m/z calculated for CasHs006 [M]*+
482.3607, found 482.3617.

Synthesis of Sekothrixide (40)

PMP |

1) MNBA, Et;N, DMAP, CH,Cl,

+
2) Grubbs 2"9, CH,Cl,

HOOC

OTBS
36 ent-21

3) TBAF, THF
4) TPAP, NMO, CH,CI,

. »
5) TsOH- H,0, ‘PrOH, H,0

Sekothrixide (40)

To a solution of segment C11-C21 (86) (28.8 mg, 0.0621 mmol) and ent21 (28.9 mg,
0.0779 mmol) in dry CH2Cls (2 mL) was added EtsN (44.0 uL, 0.314 mmol), MNBA (43.2

mg, 0.125 mmol) and DMAP (1.01 mg, 8.2 umol). The solution was stirred at room
temperature under Ar atmosphere for 5.5 h. Additionally, the reaction mixture was
added EtsN (22.0 pL, 0.157 mmol) and MNBA (21.0 mg, 0.0610 mmol). After 13 h, the

reaction mixture was quenched with saturated aqueous NaHCOs3 (5 mL) and H20 (20
mL). The aqueous phase was extracted with AcOEt (3 x 40 mL). The combined organic
phases were dried over NasSQOy, filtered and concentrated in vacuo. The crude residue
was purified by column chromatography on silica gel (hexane / AcOEt = 10:1) to give the

ester (47.1 mg, 0.0577 mmol, 92%, based on 36). The ester was a four diastereomixture.

To a solution of ester (9.81 mg, 0.0120 mmol) and Grubbs 2d (3.12 mg, 3.67 umol) in
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ultrasonic degassed dry CHzCls (24 mL, 0.5 mM) was stirred under Ar atmosphere and
heated reflux for 56 h. The solvent was removed under reduced pressure. The reaction
mixture was filtered through a short pad of silica gel with AcOEt and concentrated in
vacuo. The macrolactone (15.3 mg) was used in the next step without further

purification.
To a solution of macrolactone (15.3 mg) in dry THF (300 pL) was added TBAF (120 pL,

1.0 M in THF, 0.120 mmol).The solution was stirred at room temperature under Ar
atmosphere for 27 h. The reaction mixture was filtered through a short pad of silica gel
with AcOEt and concentrated in vacuo. The crude residue was purified by column

chromatography on silica gel (hexane / AcOEt = 10:1 > hexane / AcOEt = 4:1 > hexane /
AcOEt = 1:1) to give the secondary alcohol (4.97 mg, 7.38 umol, 61%, 2 steps). The ester

was a four diastereomixture.

The secondary alcohol (13.8 mg, 0.0204 mmol) and NMO (4.7 mg, 0.039 mmol) in a
flask were dried by high vacuum pump at room temperature for 5 min and purged Ar.
The compounds were dissolved by dry CH2Clz (1 mL). The reaction mixture was added
TPAP (7.9 mg, 0.022 mmol). The solution was stirred at room temperature for 2 h. The

reaction mixture was filtered through a short pad of silica gel with AcOEt and
concentrated in vacuo. The ketolide was given a 12.6 mg (0.0187 umol, 91%) as a

diastereomeric mixture with a ratio of ca. 1:1.

To a solution of ketolide (12.6 mg, 0.0187 mmol) in PrOH (3 mL) and H20 (0.3 mL) was
added TsOH - H2O (11.1 mg, 0.0585 mmol). The solution was stirred at 40 °C for 51 h.

The reaction mixture was quenched with saturated aqueous NaHCOs3 (1 mL) and HxO
(20 mL). The aqueous phase was extracted with AcOEt. The combined organic phases
were dried over NasSOy, filtered and concentrated in vacuo. The crude residue was

purified by column chromatography on silica gel (hexane / AcOEt = 3:1 > hexane / AcOEt

=1:1) to give the sekothrixide (40) (3.50 mg, 7.25 pmol, 38%).

[alp27 = -46.4° (¢ = 0.18, MeOH); TH-NMR (400 MHz, CDCl): § 5.27 (m, 1H), 5.05 (m,

1H), 4.04 (brs, 1H), 3.85 (d, J=9.6 Hz, 1H), 3.73 (m, 1H), 3.63 (d, J=9.6 Hz, 1H), 3.54 (d,
J=13.6 Hz, 1H), 3.45 (brs, 1H), 3.30 (d, J= 13.6 Hz, 1H), 2.92 (m, 1H), 2.43 (d, /= 5.6



108

Hz, 1H), 2.36 (ddd, /= 14.4, 10.8, 9.2 Hz, 1H), 2.16 (m, 1H), 2.11-1.98 (m, 2H), 1.95-1.85
(m, 2H), 1.74-1.45 (m, 5H), 1.59 (s, 3H), 1.31 (ddd, J= 11.2, 6.4, 4.8 Hz, 1H), 1.12 (d, J=
8.4 Hz, 3H), 1.02 (t, J=7.2 Hz, 3H), 0.96 (m, 1H), 0.91 (d, /= 6.8 Hz, 3H), 0.90 (d, /= 6.0
Hz, 3H), 0.89 (d, /= 6.4 Hz, 3H), 0.85 (d, J= 7.6 Hz, 3H), 0.78 (d, J= 7.2 Hz, 3H), 0.52
(ddd, J/=14.8, 8.0, 6.8 Hz, 1H); 3C-NMR (100 MHz, CDCly): § 205.7, 167.0, 137.3, 121.6,
79.6, 79.1, 77.1, 76.5, 49.03, 49.01, 41.6, 41.4, 39.83, 39.78, 39.34, 35.2, 29.8, 28.1, 27.1,
25.1, 23.3, 21.1, 19.3, 16.7, 12.1, 11.1, 10.8, 3.9 IR Vinax (thin film/NaCl) cm™: 3418 (br),

1705, 1258, 972, 802, 756; HRMS (EI) m/z calculated for CasH5006 [MI+ 482.3607, found
482.3612.
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