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1. Introduction Following the pioneering work of Davis and Ellman, rahi
. auxiliaries (e.g. 2-methylpropane-2-sulfinamide andl-
Statins, known as 3-hydroxy-3-methylglutaryl coemeyA 5 enesulfinamide) have been widely used in orgapithesis;
(HMG-CoA) reductase inhibitors, are a class of lijgdering 9 | recent years, one of our research interests iilize these
medications, which play a central role in cardiowdscdisease onyjar chiral auxiliaries in asymmetric synthesi natural
(CVD)." Due to their significant clinical effect, a numbef  ,5qycts'®? An interestingtert-butyl migration-addition from
statins such as atorvastatin, fluvastatin, lovastatitavastatin, enantioenrichedN-tert-butanesulfinyl iminoacetat¥s and an
pravastatin, rosuvastatin and simvastatin are agprdor use 10 oficient formation of trans-5-hydroxy-6-alkyl/aryl-2-
control blood cholesterol level in huma&pohelmins A 1) and piperidinone skeletdA have been discovered in our group.
B (2), as novel lanosterol synthase inhibitors, weréated from  .5niinuation of our application of chiral 2-methypane-2-
a fungal strain FKI-0928 Notably, the chemical structures ®f sulfinamide in the divergent synthesis of alkaldf@d®*herein,
and4 were revised from the originally proposed monoeycbre e present the use of such flexible chiral auxiisrin the

to a bicyclic skeletor8 and4, by Snidet® after their asymmetric asymmetric synthesis of epohelmins 8),(B () and their
synthesis in 2005, and were further confirmed bysfiaf in isomer24.

2008(Figure 1).

°. A 2. Results and Discussions
0 o]
M O\/\)K/\ Our synthetic strategy for asymmetric synthesispahelmins
H CsHys-n H CsHyan A (3) and B ) is illustrated inFigure 2, with asymmetric

_ . control of stereochemistry and effective formatiaf the
The proposed Epohelmin A 1 The proposed Epohelmin B 2 pyrrolizidine skeleton as our main focus in consting target
molecule. A Smptinduced cross-coupling foanti- vicinal S-

OH OH
0 H 0o \ N amino alcohol, which was established in early yfaend
ISP N e /\/U\/\/% successfully used in asymmetric synthesis of nhpcalucts,”**
s ST was proposed for the synthesis of a key fragniEhtfrom

aldehyde 9 andN-sulfinyl imine (§)-10. The enonel6, derived
from 15 using Horner-Wadsworth-Emmons (HWE) reactioais
Figure 1. Structures of epohelmins A and B. subjected to cascade cyclization to form the pizidihe

The revised Epohelmin A 3 The revised Epohelmin B 4
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skeleton™> The chiral aldehyd® could be prepared from D- nickel dichloride monohydrate (NiEH,0)* to give estefl4 in

malic acid. 86% vyield.
o OH o OH /©/\o OH
H a
N _ H N 9+ (5)-10 —— MeO Y OPMB—2~
R
Nn-CgHyq NN\/" Nn-CsHy 1 N O~ _NH
TBSO ~s”
s 11
Epohelmin A Epohelmin B /l\
MCyclization in cascade o OH /@/\O OTBS OPME 0 OTBS OPMB
o} MeO - =
o} OH OTBS HO)W ('\/k,\g;c) MeO Y
NHBoc
”'CsHloAé{WOH D-malic agg' o 3
NH 12 COOMe 13
16 2
_ W O OTBS
MHWE reaction d
TBSO._~_~_0 —  MeO Y OPMB
P : MeOOC NHBoc
o” 0o OP OTBS  OPMB OPMB 14
O\F"\)K/\/k/'\/\) gml o i iti
/0 . Scheme 2The preparation of estd#. Reagents and conditions: a. Smj,
S} AHBoC OPMB - UBUOH, THF, -7C, 76% b. (1) TBSOT!, 26-Lutdine, °O; (2)
15(P=PMB)  cross Coupling /N‘§"\ HCl/dioxane, EtOH, C; (3) BocO, TEA, DCM, 3 steps 52%; c. (1) DMP,
(0] DCM; (2) PRPCHCOOCH, DCM, 2 steps 94%; d. NigH,O, NaBH,
(S)-10 CH;OH, 86%.

Figure 2. Retrosynthetic analysis of epohelmins A and B. . . . .
With ester14 in hand, we turned our attention to synthesize

epohelmin A 8). Reaction of 14 and dimethyl

As shown inScheme 1 aldehyde could be easily prepared methylphosphonate using-butyllithium as a base produced

by known method® but we could not obtain enough amount for X o o 4
synthesis of epohelmins. Thus chiral alcohelasprepared from phosphonatd5in 86% yield Gcheme 3 Upon the removal of

D-malic acid according to the known procedtirBrotection o5 both PMB_groups by hy(_jrogenoly5|s (Pd/C, PA(OH,), the
with 3,4-dihydro-2H-pyran (DHP) and subsequent rerhafa crudg progluct was subjgcted to Horner-Wadswo_rth-Eeron
silyl group with TBAF gave alcohd in 82% overall yield. The éaction with hexanal to give,-unsaturated ketong6 in 54%
primary alcohol 6 was converted to cyanidd, through yield.” Finally, mesylatllon of both hydroxyl groups ]rG.wnh
displacement of the corresponding mesylate with KENg5%  Methanesulfonyl chloride (MsCl) and subsequent ctietdy
overall yield. After theO-THP protection was switched - deprotection of NH-Boc with TESOTf/2,6-lutidine retmd in

TBS, the cyano group was reduced by DIBAEE kb afford the simultaneous cyclization to pyrrolizidine skeletomhich was
desi;ed chiral aldehyd&in 70% yield. subjected to desilylation with MeOH/HCI at room temper@

for overnight. The crude epohelmin 8)(was purified by flash
b-Malic Acid Ho a_ ThPO b chromatography on silica gel (DCM/MeOH/AcOH = 100:10:1)
= NN N0t N Non T to give pure3-HOAc {[a]p> +2.9 € 0.31, CHOH)} in 46%
OPMB OPMB yield over three steps. The spectral data of theheyic3- HOAC
were identical to the reported déta.

5 6
THPO._~_~_. ¢85O § Meo@/\o OTBS
T TCN—> \/\;/\CN_’ TBSO\/\/VO ” a b
OPMB R F- - o o ; OPMB
MeO—P. NHBoc
7 8 9 OMe 15
Scheme 1The preparation of aldehy®e Reagents and conditions: a. (1)
DHP, PPTS, 100%; (2) TBAF, THF, 82%: b. (1) MsCEA; DCM, 96%; (2) o OH OTBS
KCN, DMSO, 89%; c. (1) THF: 3M HCI, 90%; (2) TBSQidazole, DMF, c
99%; d. DIBAL-H, THF, -78C, 70%. n-CeHy XX y oH ——
The Smj-induced cross-coupling oB with (S)-N-(4-(4- NHBoc
methoxybenzyloxy)butylidene)-2-methylpropane-2-saiide 16
10, which was readily prepared from chiral 2-methyl@nog-2-
) . . o : : X OH
sulfinamide, gave desired vicingtamino alcoholl1 with high 0
diastereoselectivitydf > 99:1) in 76% yield $cheme 2 Upon Cor X H
two following sequential steps, regioselective désiign from -5t N

the primary hydroxyl group by tert-butyldimethylsilyl
trifluoromethanesulfonate (TBSOTf) and removal bé tchiral Epohelmin A 3
auxiliary using (HCl/dioxane), the resulting aminleadol was
converted tol2 in 52% overall yield® Then oxidation with
Dess-Martin periodinar® and subsequent Wittig reactf8n
generated desired olefih3 in 94% overall yield, which was
reduced with sodium borohydride (NaBHn the presence of

Scheme 3The preparation of Epohelmin 2\ Reagents and conditions: a.
n-BuLi, dimethyl methylphosphonate, THF, ‘€8 86%; b. (1) Pd/C,
Pd(OH}, H,, MeOH; (2) LiCl, DBU, hexanal, 2 steps 54%,; c. K13Cl, TEA,
DCM; (2) TESOTH, 2,6-lutidine, DCM, -7€; (3) HCI/CHOH, 3 steps 46%.



However, our synthetic epohelmin A3)( was relatively
unstable after it was converted to a free base fésnshown in

Figure 3, both olefin protons gradually decreased and a new

signal peak § 3.70-3.64) increased itH NMR (CDChL).
Significant changes were also observed®® NMR (CDCE). A

3

Scheme 4The preparation of Epohelmin 8 Reagents and conditions: a.

(1) (COCly, DMSO, DCM, -78C; (2) L-Selectride, THF, -7P&~rt; (3)
DMP, DCM, 3 steps 63%.

Meantime, anothdrans-epimer24 of epohelmin A 8) was also
synthesized. The detailed synthetic sequence was/nsho

new signal peakd(= 209.5) appeared and gradually increasedScheme 5 Starting from another enantiomeric imin&)-(N-(4-

Although great efforts were devoted to isolate thaw rstructure
by preparative HPLC, we failed to obtain the pure gound. In
consideration of all these changes, the diminigheaks for the
carbon-carbon double bond and carbonyl group, a agethe

(4-methoxybenzyloxy) butylidene)-2-methylpropane-2-
sulfinamide10, the isome4 {[ o]p** -7.5 € 0.50, CHC))} was
successfully prepared in 7.7% overall yield in r84r steps.
The NMR studies also showed that the iso2weis more stable

emergence and enhancement for new carbonyl group, dhan epohelmin A3).

intramolecular oxa-Michael additiétf* was highly possible,
leading to the formation of tricyclic compoudd. We propose
that there is an equilibrium between epohelmin3j\ dnd new

skeleton17, the ipsilateral two corresponding substitu&fiand

the basic nitrogen prompted such an addition psoces
epohelmin A B8). While the structure of epohelmin B)(is very

stable in acetic acid conditidr.
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Figure 3. The changes observed'ti NMR and**C NMR of3 and17.

To confirm our speculation of this intramoleculaaeMichael
addition reaction, we synthesized epohelmirdB in which the
two corresponding substituents existed at opposiess The
chemistry was straightforward by following the litenat
proceduré, and epohelmin B4) {[a]p”® +4.3 € 1.00, CHOH),
[0]p?® +4.9 € 0.40, CHCI,), lit.° [a]p?° +5.3 € 0.67, CHCI,)}
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Scheme 5 The synthesis of isom@d. Reagents and conditions: a. Smj, t-
BuOH, THF, -78C, 77%; b. (1) TBSOTf, 2,6-lutidine0; (2) HCl/dioxane,
EtOH, OC; (3) BogO, TEA, DCM, 3 steps 58%; c. (1) DMP, DCM; (2)
PhPCHCOOCH, DCM, 2 steps 91%; d. NigH,O, NaBH,, MeOH, 90%;
e. (1) n-BuLi, THF, dimethyl methylphosphonate, ‘T8 86%; f. (1) Pd/C,
Pd(OH}, MeOH; (2) LiCl, DBU, hexanal, 2 steps 53%; g. @3Cl, TEA;
(2) TESOTH, 2,6-lutidine, DCM, -7&; (3) HCl/MeOH, 3 steps 50%.

3. Conclusions

In summary, we completed the asymmetric synthesis of
natural epohelmins A (20 steps fr@n3.0% overall yield), B (23

was obtained in 63% yieldStheme 4 The spectral data of the steps fromb, 1.9% overall yield) and its isom24 (20 steps from

synthetic 4-HOAc were identical to the reported dataOur

5, 4.1% overall yieldusing Smj-induced cross-coupling adf-

NMR studies of epohelmin Bi) as a free base agreed with our tert-butanesulfinyl iminel0 with chiral aldehyded to generate

hypothesis, no degradation was observed in GDCI
OH

o) Nt
a S
- n'CSHIIM

Epohelmin B 4

Epohelmin A 3

the required stereocenters. The cascade cyclizaidorm the
pyrrolizidine skeleton is another feature of ountggtic route for
epohelmins. In addition, we observed epohelmin3\ d¢ould
undergo an intramolecular oxa-Michael process t@ @ new
skeleton17. Further efforts on the extension of this stratagy
on-going in our laboratory to synthesize other agsal of
epohelmin A 8). The chemistry and related biological data will
be published in due course.
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Experimental Section

General: THF was distilled from sodium/benzophenone.

Reactions were monitored by thin layer chromatogyafii.C)
on glass plates coated with silica gel with fluoresdadicator.
Flash chromatography was performed on silica geD{300)
with petroleum ether/ EtOAc as eluent. Optical rotatiovere

Tetrahedron

(S)-3-(4-Methoxybenzyloxy)-5-fert-butyldimethylsilyloxy)
pentanenitrile 8

Compound7 (4.00 g, 12.52 mmol) was stirred in THF/3 M
HCI (50 mL, V/V=3/1) at room temperature for overnighhen
the reaction was quenched with a saturated aquedwutiosoof
NaHCQ; and extracted with EtOAc (50 mL x 3). The combined

measured on a polarimeter with a sodium lamp. HRMSewerorganic layers were washed with brine, dried and curaed.
measured on a LCMS-IT-TOF apparatus. IR spectra werg&he residue was purified by flash chromatographysitina gel

recorded using film on a Fourier Transform
Spectrometer. NMR spectra were recorded at 400 MHz00r
MHz, and chemical shifts are reporteddif{ppm) referenced to
an internal TMS standard fOHNMR and CDC} (77.0 ppm) for
¥C NMR if not noted otherwise.

(2R)-2-(4-Methoxybenzyloxy)-4-(tetrahydro-2H-pyran-2-
yloxy)butan-1-ol 6

Infrared (PE/EA = 1/1) to give intermediate as a colorle$sTa a cooled

(0°C) solution of above intermediate (2.60 g, 11.05 ahm
imidazole (1.50 g, 22.10 mmol) and DMAP (0.14 g, 1nirhol)

in DMF (40 mL) was treated with TBSCI (2.49 g, 16.5&at)

for 24 h. Then the mixture was quenched with a stddra
aqueous solution of NU&I and separated. The aqueous phase
was extracted with EtOAc (60 mL x 4) and the combingguoic
layers were washed with water (30 mL x 2) and brineed&and

Compoundb (6.50 g, 19.09 mmol), PPTS (0.48 g, 1.91 mmol)concentrated, the residue was purified by flash rolatography

and DHP (3.5 mL, 38.18 mmol) were stirred in DCM (80)mL
for overnight. Then the mixture was quenched withaturated
NH,CI agueous solution and extracted with DCM (50 mL)x 3
The combined organic layers were washed with brineedDri
fitered and concentrated, the residue was purifisd flash
chromatography on silica gel (PE/EA = 10/1) to gieohol as a
colorless oil. The above oil and TBAF (80 mL, 1 MTHF) was
stirred in THF (80 mL) for overnight and diluted itvater. The
resulting mixture was extracted with EtOAc (80 mL xa8H the
combined organic layers were washed with brine. Dfiédred
and concentrated, the residue was
chromatography on silica gel (PE/EA = 1/1) to g&vé4.86 g, 2

steps 82%)IR (film): vy 3441, 2937, 2882, 2858, 1611, 1507,

1249, 1118, 810 cih 'H NMR (400 MHz, CDCJ) § 7.29-7.23
(m, 2H), 6.90-6.85 (m, 2H), 4.61-4.46 (m, 3H), 3.8813(m,
2H), 3.80 (s, 3H), 3.76-3.64 (m, 2H), 3.59-3.41 (m, 3R{B7-
2.25 (m, 1H), 1.97-1.63 (m, 4H), 1.60-1.47 (m, 4H) ppie
NMR (100 MHz, CDC}) & 158.7, 129.9, 128.8, 128.7, 113.3,
98.5 (98.4), 76.5 (76.1), 70.6 (70.5), 63.7 (6368)3, 61.9 (61.8),
54.6, 30.8 (30.7), 30.1 (30.0), 24.8, 19.0 (18 @NpHRMS (ESI)
caled for [G7H,¢Os+H']: 311.1853, found: 311.1854.

(39)-3-(4-Methoxybenzyloxy)-5-(tetrahydro-2H-pyran-2-
yloxy)pentanenitrile 7

on silica gel (PE/EA = 10/1) to giv&(3.89 g, 2 steps 89%) as a
colorless oil. §]p** = +29.0 € 2.50, CHCJ); IR (film): viay 2954,
2929, 2857, 1616, 1514, 1468, 1304, 1250, 11785,10036,
836, 777 crif; '"H NMR (400 MHz, CDC)) 5 7.31-7.25 (m, 2H),
6.91-6.86 (m, 2H), 4.57 (d,= 11.2 Hz, 1H), 4.51 (dl = 11.2 Hz,
1H), 3.92-3.84 (m, 1H), 3.80 (s, 3H), 3.74-3.69 (m,,2ZH64 (dd,
J=16.8, 5.2 Hz, 1H), 2.54 (dd,= 16.8, 5.2 Hz, 1H), 1.91-1.83
(m, 1H), 1.82-1.73 (m, 1H), 0.89 (s, 9H), 0.05 (s, Pn; °C
NMR (100 MHz, CDC)) 6 158.8, 129.1, 128.8, 117.1, 113.3,
71.1, 58.2, 54.7, 36.5, 25.3, 22.8, 17.6, -6.01 ff/om; HRMS

purified by flasfESI) calcd for [GH3;NO,Si+H']: 350.2146, found: 350.2148.

(R)-3-(4-Methoxybenzyloxy)-5-{ert-butyldimethylsilyloxy)
pentanal 9

To a solution o8B (3.80 g, 10.87 mmol) in THF (50 mL) was
treated with a solution of DIBAL-H (21.7 mL, 21.74 mind M
in hexane) at -7& for 1 h, and the resulting mixture was
warmed to 8C for another 1 h. Then the mixture was cooled to -
78C and EtOAc (25 mL) was added dropwise and stirred tor
-78°C to at room temperature. The mixture was quenchéd avi
saturated seignette salt solution and extracted ®itDAc (50
mL x 3). The combined organic layers were washed fiithe,
dried and concentrated. The residue was purified flagh
chromatography on silica gel (PE/EA = 5/1) to g€2.68 g,

Compounds (4.75 g, 15.30 mmol) and TEA (16.9 mL, 122.40 70%) as a light yellow oil.

mmol) were dissolved in dry DCM (60 mL) and cooleddiC,
then MsCl (3.5 mL, 45.90 mmol) was added dropwiseerAf
being stirred for 1 h at the same temperature ré¢laetion was
quenched with a saturated aqueous solution of,QMHand
extracted with DCM (60 mL x 3). The combined orgalaigers
were washed with brine, dried and concentrated. T$idue was
purified by flash chromatography on silica gel (BE/= 2/1) to
give intermediate as a yellow oil. The above yelldlnaad KCN
(0.96 g, 14.70 mmol) were stirred in DMSO (60 mL) &¥Gfor
overnight. Then the mixture was diluted with water arttacted
with EtOAc (60 mL x 3), the combined organic layers aver
washed with brine. Dried and concentrated, the residas
purified by flash chromatography on silica gel (BE/= 2/1) to
give 7 (4.15 g, 2 steps 85%). IR (filmy;,. 2941, 2870, 1613,
1514, 1353, 1249, 1075, 1034, 811crfH NMR (400 MHz,

CDCly) § 7.32-7.24 (m, 2H), 6.91-6.86 (m, 2H), 4.70-4.40 (m,

3H), 3.90-3.81 (m, 3H), 3.80-3.78 (m, 3H), 3.54-3.42 QH),
2.69-2.34 (m, 2H), 1.99-1.63 (m, 4H), 1.62-1.44 (H) $pm;

13C NMR (100 MHz, CDGJ) § 159.5 (159.4), 129.6, 129.5, 117.8,

113.9, 99.2 (98.9), 72.1 (71.6), 71.5 (71.4), 6&2.5), 55.3,
34.4 (34.3), 30.7 (30.6), 25.4 (25.3), 23.4 (2329,7 ppm:
HRMS (ESI) caled for [GH,sNO,+H']: 320.1856, found:
320.1856.

General procedure for synthesis of (R/SE)-N-(4-(4-
Methoxybenzyloxy)butylidene)-2-methylpropane-2-
sulfinamide 10

Butane-1,4-diol (20.00 g, 221.92 mmol) was slowlyapred
to a solution of sodium hydride (9.76 g, 244.12 o dry
DMF (180 mL) at 6C. After being stirred for 10 min, PMBBr
(32.4 mL, 221.92 mmol) was added dropwise and theltieg
mixture was stirred at room temperature for 24 hernTlhe
mixture was quenched with a saturated aqueous solutfo
NH,CI and extracted with EtOAc (20 mL x 3). The combined
organic layers were washed with brine, dried and curated.
The residue was purified by flash chromatographysitina gel
(PE/EA = 1/1) to give alcohol (32.70 g, 70%) asghtiyellow
oil. (COCI), (18.1 mL, 190.24 mmol) was stirred in DCM (350
mL) at -78°C, and then a solution of DMSO (27.0 mB0.28
mmol) in DCM (50 mL) was slowly added dropwise. Afteet
mixture was stirred for 1 h, a solution of the abai@hol (20.00
g, 95.12 mmol) in DCM (120 mL) was added dropwise, #ed
resulting mixture was stirred for 3 h. Once TEA (73,
570.70 mmol) was added dropwise, the mixture was atlowe
warm to room temperature, and the reaction was qeeneith a
saturated aqueous solution of MMl The organic layer was



separated, and the aqueous layer was extracted with 2G0
mL x 2). The combined organic layers were driedeffdd, and
concentrated to give crude aldehyde without furfheification.
Then take half of each, dissolved in DCM (200 mR)or S 2-
Methyl-2-propanesulfinamide (5.76 g, 47.56 mmol)piic
sulphate anhydrous (15.20 g, 95.12 mmol) and PRI&) (g,
2.38 mmol) were added to the solution in one portod the
mixture was stirred for 24 h. The resulting mixtuvas filtrated
and the filtrate was concentrated to give the cprdeuct, which
was purified by flash chromatography on silica GEAEA = 3/1)
to give ©)-10 (9.70 g, 2 steps 66%) oR)10 (8.90 g, 2 steps
60%).

S10: [a]p™ = +134.8 ¢ 2.50, CHCY); IR (film): vpay 2959,
2921, 2867, 1622, 1513, 1458, 1364, 1247, 1173210835,
822 cm’; '"H NMR (400 MHz, CDCJ) & 8.09-8.05 (m, 1H), 7.26-
7.20 (m, 2H), 6.88-6.83 (M, 2H), 4.43-4.40 (m, 2HY,73(s, 3H),
3.50-3.45 (m, 2H), 2.63-2.56 (M, 2H), 1.96-1.87 (#),2..15 (s,
9H) ppm;™°C NMR (100 MHz, CDCJ) & 168.5, 158.6, 129.8,
128.6, 113.2, 72.0, 68.3, 55.9, 54.6, 32.4, 25107 ppm; HRMS
(ES)) calcd for [GgH,sNO;S+H']: 312.1628, found: 312.1627.

R-10: [0]p”® = -119.2 ¢ 1.00, CHCY); IR (film): vimax 2956,
2927, 2859, 1622, 1513, 1463, 1363, 1247, 1184210835,
816 cm’; "H NMR (400 MHz, CDCJ) & 8.10-8.06 (m, 1H), 7.27-
7.21 (m, 2H), 6.89-6.84 (m, 2H), 4.43-4.40 (m, 2H383(s, 3H),
3.52-3.46 (m, 2H), 2.64-2.57 (m, 2H), 1.97-1.87 @), 1.16 (s,
9H) ppm;™°C NMR (100 MHz, CDCJ) & 168.5, 158.6, 129.8,
128.6, 113.2, 72.0, 68.3, 55.9, 54.6, 32.4, 25107 ppm; HRMS
(ESI) calcd for [GeH,sNO;S+H': 312.1628, found: 312.1628.

General procedure for synthesisof 11, 18,

To a mixture of9 (1.92 g, 5.44 mmol), imin&10 or R-10
(2.70 g, 5.44 mmol) andBuOH (2.1 mL, 21.74 mmol) in THF
(110 mL) was treated with a solution of freshly pregaSm)
(109 mL, 21.74 mmol, 0.2 M in THF) at -T8 under an argon
atmosphere. After being vigorously stirred for ovehn, the
reaction mixture was quenched with a saturated agusaution
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(m, 4H), 3.52-3.44 (m, 3H), 3.18-3.10 (m, 1H), 1.9821(m,
2H), 1.81-1.74 (m, 2H), 1.73-1.61 (m, 4H), 1.21 (s,,9H9%1 (s,
9H), 0.08 (s, 3H), 0.07 (s, 3H) ppMC NMR (100 MHz, CDCJ)
5 159.3, 159.1, 130.6, 130.1, 129.6, 129.3, 11318.7, 76.3,
73.8, 72.6, 70.6, 69.7, 61.3, 59.5, 55.9, 55.31,337.0, 26.4,
26.1, 26.0, 22.8, 18.3, -5.3 ppm; HRMS (ESI) calat f
[C3sHssNO,SSi+HT]: 666.3854, found: 666.3855.

General procedure for synthesisof 12, 19.

To a cooled (0°C) solution dfl or 18 (2.50 g, 3.75 mmol) in
DCM (50 mL) was added dropwise 2,6-lutidine (4.3 riB,75
mmol) followed by TBSOTf (4.3 mL, 7.50 mmol) andretd for
1 h. Then the mixture was quenched with a saturae@aus
solution of NHCI and extracted with DCM (60 mL x 3). The
combined organic layers were washed with brine, daed
concentrated. The residue was purified by flash rolatography
on silica gel (PE/EA = 1/1) to give intermediateaalight yellow
oil. To a solution of the above intermediate in BtQ0 mL) and
added a solution of HCI/1,4-dioxane dropwise at OAGter
stirring for 10 min, the mixture was removal of hydnloric acid
at 0°C by vacuum distillation. Then the mixture vissolved in
DCM (50 mL). Next, TEA (3.1 mL, 22.50 mmol) and B6c(1.3
mL, 5.63 mmol) were added at room temperature &ned for
overnight. The mixture was quenched with a saturatpteous
solution of NHCI and extracted with DCM (60 mL x 3). The
combined organic layers were washed with brine, daed
concentrated. The residue was purified by flash mlatography
on silica gel (PE/EA = 2/1) to give title compound.

tert-Butyl (4S,5R,7R)-1,7-bis(4-methoxybenzyloxy)-5tért-
butyldimethylsilyloxy)-9-hydroxynonan-4-ylcarbamate 12

(1.29 g, 52%) as a colorless oil] §** = +17.5 € 2.50, CHC));
IR (film): vinax 3447, 2952, 2931, 2856, 1710, 1605, 1513, 1458,
1364, 1248, 1172, 1096, 1037, 838, 778'ciiH NMR (400
MHz, CDClL) § 7.29-7.24 (m, 4H), 6.91-6.84 (m, 4H), 4.62-4.40
(m, 5H), 3.93-3.85 (m, 1H), 3.85-3.67 (m, 3H), 3.803d), 3.79
(s, 3H), 3.56-3.42 (m, 3H), 2.02-1.88 (m, 2H), 1.8681(m, 2H),

of NaS,0;. The mixture was separated, and aqueous layer was67-1.53 (m, 3H), 1.45 (s, 9H), 1.43-1.37 (m, 1HY1Q(s, 9H),
extracted with EtOAc (100 mL x 3). The combined organi 0.07 (s, 3H), 0.06 (s, 3H) ppm’C NMR (100 MHz, CDG))

layers were washed with brine, dried and concentrafée
residue was purified by flash chromatography oncailgel
(PE/EA = 1/2) to give title compound.

(S)-N-((4S,5R,7R)-1,7-bis(4-methoxybenzyloxy)-9tért-
butyldimethylsilyloxy)-5-hydroxynonan-4-yl)-2-
methylpropane-2-sulfinamide 11

(2.72 g, 76%) as a yellow oilo]p?* = +17.2 ¢ 2.50, CHC));

6159.2, 159.1, 155.6, 130.6, 130.2, 129.5, 129.3,9,1113.8,
79.1, 74.8, 72.5, 71.9, 70.4, 69.7, 60.2, 55.26,538.6, 36.1,
28.5, 26.3, 25.9, 24.3, 18.1, -4.4, -4.6 ppm; HRNESI} calcd
for [C3eHsdNOgSi+H']: 662.4083, found: 662.4092.

tert-Butyl (4R,5S,7R)-1,7-bis(4-methoxybenzyloxy)-5tért-
butyldimethylsilyloxy)-9-hydroxynonan-4-ylcarbamate 19

(1.45 g, 58%) as a colorless oi]§** = -5.7 € 1.00, CHC));

IR (film): vmax 3403, 2953, 2929, 2856, 1611, 1514, 1463, 1359IR (film): vmax 3452, 2953, 2931, 2856, 1712, 1611, 1514, 1359,

1299, 1248, 1167, 1091, 1037, 836, 773'ciH NMR (400

1249, 1173, 1099, 1038, 837 ¢nH NMR (400 MHz, CDC)) &

MHz, CDCE) § 7.29-7.24 (m, 4H), 6.90-6.85 (m, 4H), 4.57-4.407.33-7.25 (m, 4H), 6.91-6.85 (m, 4H), 4.62-4.51 (iH),24.49-

(m, 4H), 3.94-3.78 (m, 8H), 3.77-3.66 (m, 2H), 3.537%3(m,
4H), 3.25-3.15 (m, 1H), 1.94-1.53 (m, 8H), 1.23 (s, M1 (s,
9H), 0.08-0.05 (m, 6H) ppn’’C NMR (100 MHz, CDG) &
159.3, 159.1, 130.6, 129.6, 129.5, 129.3, 113.8,7,.73.9, 72.6,
71.5, 71.3, 69.7, 61.6, 59.6, 55.9, 55.3, 37.37,386.1, 26.0,
22.8, 18.3, -5.3 ppm; HRMS (ESI) calcd for{B8s,NO,SSi+H:
666.3854, found: 666.3856.

(R)-N-((4R,5S,7R)-1,7-bis(4-Methoxybenzyloxy)-94ert-
butyldimethylsilyloxy)-5-hydroxynonan-4-yl)-2-
methylpropane-2-sulfinamide 18

(2.76 g, 77%) as yellow oilo]p?* = -27.5 € 2.50, CHCY); IR

4.42 (m, 3H), 3.94-3.87 (m, 1H), 3.82 (s, 3H), 3.813H), 3.80-
3.69 (m, 3H), 3.66-3.58 (m, 1H), 3.52-3.45 (m, 2HR222.45
(m, 1H), 1.93-1.82 (m, 2H), 1.77-1.70 (m, 2H), 1.68B8L(m,
3H), 1.46 (s, 9H), 0.91 (s, 9H), 0.08 (s, 3H), 0.043¢8) ppm;
*C NMR (100 MHz, CDG)) $159.2, 159.1, 155.6, 130.6, 130.4,
129.6, 129.3, 113.8, 113.7, 79.0, 75.5, 72.5, 7116l 69.7, 60.3,
55.3,54.3, 38.7, 36.1, 28.5, 27.4, 26.4, 25.9.218.1, -4.3, -4.5
ppm; HRMS (ESI) calcd for [HseNOsSi+H']: 662.4083, found:
662.4086.

General procedure for synthesis of 13, 20.
To a solution ofLl2 or 19 (1.25 g, 1.89 mmol) in dry DCM (20

(film): vmax 3048, 2953, 2929, 2856, 1611, 1514, 1458, 1353mL) was treated with DMP (1.60 g, 3.78 mmol) at room

1293, 1248, 1173, 1090, 1036, 835, 773'ciH NMR (400
MHz, CDCL) & 7.30-7.24 (m, 4H), 6.90-6.85 (m, 4H), 4.56 (dd,
= 10.8 Hz, 1H), 4.45-4.38 (m, 3H), 3.83-3.79 (m, 7By6-3.66

temperature for 0.5 h. The reaction was carefullgnghed with
a saturated aqueous solution of NaH@®@d solid NgS,0;, then
the resulting mixture was separated and the aquieges was
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extracted with DCM (30 mL x 3). The combined orgdaiers
were washed with brine, dried and concentrated to gruele
product without further purification. The crude puetl and
PhPCHCOOCH (758 mg, 2.27 mmol) were stirred in DCM (20
ml) at room temperature for overnight and conceettaThe
residue was purified by flash chromatography oncailgel
(PE/EA = 4/1) to give title compound.

(5R,7R,8S,E)-Methyl 5,11-bis(4-methoxybenzyloxy)-8iért-
butoxycarbonyl)-7-(tert-butyldimethylsilyloxy)undec-2-enoate
13

Tetrahedron

75.0, 725, 72.1, 69.9, 69.8, 55.2, 54.4, 51.56,384.1, 32.9,
28.5, 26.4, 25.9, 25.2, 20.1, 18.1, -4.4, -4.5 ppiRMS (ESI)
calcd for [GeHeNOGSi+H']: 718.4345, found: 718.4345.

(5R,7S,8R)-Methyl  5,11-bis(4-methoxybenzyloxy)-81ért-
butoxycarbonyl)-7-(tert-butyldimethylsilyloxy)undecanoate
21

(1.08 g, 90%) as a light yellow oila],*® = -11.6 ¢ 1.00,
CHCL); IR (film): vmax 2952, 2930, 2855, 1737, 1712, 1605,
1513, 1458, 1365, 1248, 1171, 1100, 1037, 835, cfds 'H
NMR (400 MHz, CDC}) é 7.34-7.25 (m, 4H), 6.91-6.85 (m, 4H),

(1.27 g, 94%) as eolorless oil. {1, = -0.5 € 2.50, CHCY);  4.63 (d,J = 9.2 Hz, 1H), 4.52-4.41 (m, 4H), 3.96-3.90 (m, 1H),
IR (film): viax 2952, 2931, 2856, 1716, 1611, 1514, 1364, 12483.82 (s, 3H), 3.81 (s, 3H), 3.69 (s, 3H), 3.67-3.59 1H), 3.53-
1172, 1098, 1037, 844, 777 ¢ntH NMR (400 MHz, CDCJ) &  3.44 (m, 3H), 2.39-2.25 (m, 2H), 1.82-1.66 (m, 4Hf511.53
7.30-7.23 (m, 4H), 7.02 (ddd,= 15.6, 7.6, 6.8 Hz, 1H), 6.91- (m, 5H), 1.46 (s, 9H), 1,43-1.35 (m, 1H), 0.90 (s, 97 (s,
6.85 (M, 4H), 5.93 (d] = 15.6 Hz, 1H), 4.58-4.47 (m, 2H), 4.45- 3H), 0.04 (s, 3H) ppm**C NMR (100 MHz, CDGJ) 5173.9,

4.38 (m, 3H), 3.94-3.88 (m, 1H), 3.82-3.79 (m, 6HY53(s, 3H),
3.69-3.62 (m, 1H), 3.59-3.49 (m, 1H), 3.47-3.41 (H),2.63-
2.40 (m, 2H), 1.83-1.64 (m, 2H), 1.63-1.50 (m, 3H%6L(s, 9H),
1.43-1.34 (m, 1H), 0.89 (s, 9H), 0.06 (s, 3H), 0.823H) ppm;
*C NMR (100 MHz, CDGCJ) § 166.6, 159.2, 159.1, 155.6, 145.0,
130.7, 130.4, 129.3, 129.2, 123.5, 113.8, 113.9,781.3, 72.5,
71.8, 70.3, 69.8, 55.2, 54.2, 51.4, 38.8, 36.55,286.4, 25.9,
249, 181, -44, -45 ppm; HRMS (ESI) calcd for
[C3eHs:NOSi+H']: 716.4188, found: 716.4189.

(5R,7S,8R,E)-Methyl 5,11-bis(4-methoxybenzyloxy)-8iért-
butoxycarbonyl)-7-(tert-butyldimethylsilyloxy)undec-2-enoate
20

(1.23 g, 91%) as eolorless oil. {i]p>

-13.0 € 2.50, CHCY);

159.1, 155.6, 130.9, 130.7, 129.5, 129.2, 113.8,71178.9, 75.6,
72.5, 71.8, 71.0, 69.8, 55.3, 54.0, 51.5, 39.01,333.6, 28.5,
26.4, 25.9, 24.9, 20.6, 18.1, -4.4, -4.6 ppm; HRMSI] calcd
for [CagHesNOGSi+H']: 718.4345, found: 718.4344.

General procedure for synthesis of 15, 22.

To a solution of dimethyl methylphosphonate (0.94, .77
mmol) in dry THF (20 mL) was treated with a solutimim-BulLi
(3.6 mL, 8.77 mmol, 2.4 M in hexane) at °Z8for 1 h. Then a
solution of compound4 or 21(900 mg, 1.25 mmol) in THF (5
mL) was added dropwise, and the reaction was warmesiiG
and stirred for 2 h. The resulting mixture was qiencwith a
saturated aqueous solution of MH and extracted with EtOAc
(50 mL x 3). The combined organic layers were washih

IR (film): vinax 2952, 2930, 2856, 1713, 1514, 1365, 1248, 1171brine, dried and concentrated. The residue wasigdrify flash

1099, 1037, 836, 777 ¢m'H NMR (400 MHz, CDCJ) & 7.33-
7.25 (m, 4H), 6.98 (ddd} = 15.6, 8.0, 7.2 Hz, 1H), 6.91-6.85 (m,
4H), 5.91 (d,J = 15.6 Hz, 1H), 4.63 (d) = 9.2 Hz, 1H), 4.52-
4.42 (m, 4H), 3.97-3.89 (m, 1H), 3.83-3.80 (m, 6HY53(s, 3H),
3.69-3.58 (m, 2H), 3.50-3.44 (m, 2H), 2.54-2.36 (iH),21.82-
1.68 (m, 2H), 1.65-1.54 (m, 3H), 1.46 (s, 9H), 1.4241(m, 1H),
0.90 (s, 9H), 0.07 (s, 3H), 0.02 (s, 3H) ppit; NMR (100 MHz,
CDCl,) & 166.7, 159.2, 159.1, 155.6, 145.3, 130.7, 13(28,6,
129.2, 123.3, 113.8, 78.9, 74.7, 72.5, 71.5, 78938, 55.3, 54.0,
51.5, 39.1, 37.1, 28.5, 26.4, 25.9, 24.8, 18.14,-44.6 ppm;
HRMS (ESI) calcd for [GHeNOeSi+H']: 716.4188, found:
716.4188.

General procedure for synthesis of 14, 21.

To a solution ofl3 or 20 (1.20 g, 1.68 mmol) in C{DH (12
mL) was added NiGi6H,O (199 mg, 0.84 mmol) at 0°C. Then
NaBH, (127 mg, 3.36 mmol) was added in batches and gtiore
40 min. The reaction was carefully filtered and @nteated. The
residue added water and extracted with EtOAc (30 ml. X3
combined organic layers were washed with brine. Dried a
concentrated, the residue was purified by flash ratography
on silica gel (PE/EA = 4/1) to give title compound.

(5R,7R,89)-Methyl  5,11-bis(4-methoxybenzyloxy)-81ért-
butoxycarbonyl)-7-(tert-butyldimethylsilyloxy)undecanoate
14

(1.03 g, 86%) as a light yellow oilo]p** = +1.4 € 2.50,
CHCLy); IR (film): vy 2952, 2931, 2856, 1738, 1712, 1611,
1514, 1365, 1248, 1172, 1097, 1037, 835, 776;ciH NMR
(400 MHz, CDC}) 6 7.31-7.24 (m, 4H), 6.90-6.85 (m, 4H), 4.58-
4.35 (m, 5H), 3.96-3.87 (m, 1H), 3.81-3.79 (m, 6HENB(s, 3H),
3.61-3.49 (m, 2H), 3.47-3.40 (m, 2H), 2.42-2.31 (iH),21.82-
1.67 (m, 4H)1.65-1.49 (m, 5H), 1.45 (s, 9H), 1.42-1(32 1H),
0.90 (s, 9H), 0.07 (s, 3H), 0.04 (s, 3H) ppit; NMR (100 MHz,
CDCly)  173.9, 159.1, 155.6, 130.8, 130.7, 129.2, 11387,7

chromatography on silica gel (PE/EA
compound.

tert-Butyl (4S,5R,7R)-1,7-bis(4-methoxybenzyloxy)-5tért-
butyldimethylsilyloxy)-12-(dimethoxyphosphoryl)-11-
oxododecan-4-ylcarbamate 15

(875 mg, 86%) as a colorless oit]§** = +1.9 € 2.50, CHCY);
IR (film): vmax 2954, 2930, 2855, 1712, 1605, 1514, 1364, 1249,
1173, 1035, 835, 777 ¢m'H NMR (400 MHz, CDC)) & 7.30-
7.23 (m, 4H), 6.89-6.84 (m, 4H), 4.59-4.33 (m, 5HP333.86
(m, 1H), 3.81 (s, 3H), 3.80 (s, 3H), 3.79 (s, 3H), 3FB83H),
3.60-3.47 (m, 2H), 3.46-3.39 (m, 2H), 3.12 (s, 1H)B3(s, 1H),
2.69-2.60 (m, 2H), 1.80-1.63 (M, 4H), 1.61-1.48 (#),5.45 (s,
9H), 1.41-1.33 (m, 1H), 0.89 (s, 9H), 0.06 (s, 3H)30(, 3H)
pm; *C NMR (100 MHz, CDGC)) & 201.6, 201.5, 159.1, 155.6,
130.8, 130.7, 129.3, 129.2, 113.7, 78.8, 75.1,,7220, 69.8,
55.2, 54.3, 53.1, 53.0, 44.1, 41.9, 40.6, 38.67,328.5, 26.4,
25.9, 25.2, 18.6, 18.1, -4.4, -4.5 ppm; HRMS (ESi)cd for
[C41HeeNO,,PSi+H]: 810.4372, found: 810.4374.

tert-Butyl (4R,5S,7R)-1,7-bis(4-methoxybenzyloxy)-5tért-
butyldimethylsilyloxy)-12-(dimethoxyphosphoryl)-11-
oxododecan-4-ylcarbamate 22

(875 mg, 86%) as a colorless oik]§*® = -11.7 € 1.00,
CHCL); IR (film): vmax 2952, 2928, 2855, 1712, 1605, 1513,
1359, 1248, 1173, 1034, 833, 767 tnmiH NMR (400 MHz,
CDCly) & 7.33-7.24 (m, 4H), 6.91-6.84 (m, 4H), 4.63 Jd; 9.2
Hz, 1H), 4.52-4.39 (m, 4H), 3.95-3.88 (m, 1H), 3.8393(mM,
9H), 3.78 (s, 1H), 3.65-3.57 (m, 1H), 3.53-3.43 (m,,34)0 (s,
1H), 3.05 (s, 1H), 2.65-2.58 (m, 2H), 1.78-1.66 (m, ,3Hp6-
1.47 (m, 6H), 1.45 (s, 9H), 1.43-1.37 (m, 1H), 0.909@s), 0.07
(s, 3H), 0.03 (s, 3H) ppnt’C NMR (100 MHz, CDCJ) § 201.6,
201.5, 159.1, 155.6, 130.9, 130.7, 129.5, 129.8.711113.6,
78.8, 75.7, 72.5, 71.8, 71.0, 69.8, 55.3, 54.11,533.0, 44.1,
41.9, 40.6, 38.9, 33.3, 28.5, 26.4, 25.9, 24.9),11B.1, -4.3, -4.6

1/2) to givdet
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ppm; HRMS (ESI) calcd for [GHeNOPSi+H]: 810.4372,  without further purification, which was stirred in xhire of
found: 810.4373. MeOH/HCI (3 mL,V : V = 50 : 50) for overnight. Then the
mixture was concentrated to give crude salt, which dissolved
in water (10 mL) and treated with potassium carbon@tee

CompoundL5 or 22 (300 mg, 0.37 mmol), 10% Pd/C (300 mg)resulting mixture was extracted with DCM (15 mL x Fhe
and 20% Pd(OH) (300 mg) were stirred under hydrogen combined organic layers were dried, concentrate@. rEsidue
atmosphere for 4 h. Then the mixture was filtratend a was purified by flash chromatography on silica gel
concentrated. The residue, LiCl (19 mg, 0.44 mmbBU (56  (DCM/CH;OH/HOAcC = 100/10/1) to give title compound.
mg, 0.37 mmol) and hexaldehyde (37 mg, 0.37 mmadyew A, .
stirred in CHCN (5 mL) at 6C for 1 h. Then the reaction was Epohelmin A*HOAc (3-HOAC)
quenched with a saturated aqueous solution of,Q\Hand (23 mg, 46%) as a yellow oila],* = +2.9 € 0.31, CHOH);
extracted with EtOAc (20 mL x 3). The combined orgdaiers IR (film): v, 3340, 2950, 2928, 2859, 1674, 1630, 1473, 1390,
were washed with brine, dried and concentrated. Téidue was 1085 cni; 'H NMR (600 MHz, CDCJ) é 6.90-6.83 (m, 1H),
purified by flash chromatography on silica gel (BE/= 1/2) to  6.08 (d,J = 15.6 Hz, 1H), 4.33-4.27 (m, 1H), 4.14-4.02 (m, 2H),
give title compound. 3.61-3.55 (m, 1H), 2.93-2.86 (m, 1H), 2.71-2.63 (H),2.51-

: . 2.45 (m, 1H), 2.27-2.19 (m, 3H), 2.12-2.07 (m, 1H})321.97
i B“tf’l'l_(45'5F§'7§'E_)l‘rz’_(ter_tf”lty'dt')meth%"sl"%"oxy) L7 (m, 1H), 1.86-1.78 (m, 3H), 1.70-1.62 (m, 2H), 1.5841(m,
Inydroxy-11-oxooctadec-12-en-a-yicarbamate 3H), 1.34-1.28 (m, 4H), 0.92-0.88 (m, 3H) ppHC NMR (150

(109 mg, 54%) as a colorless oﬁ]fs: +3.2 €1.00, CHC)); MHz, CDCk) & 199.7, 148.5, 130.0, 73.3, 63.1, 48.0, 38.6, 36.7,
IR (film): vmay 3456, 2954, 2928, 2856, 1692, 1496, 1370, 125532.5, 31.4, 29.3, 28.1, 27.7, 25.7, 22.4, 20.80 phm; HRMS
1172, 1063, 838, 773 ¢m'H NMR (400 MHz, CDCJ) § 6.87  (ESI-TOF)mVz [M + H]" Calcd for GgH3,NO,: 294.2428, found:
(ddd,J = 15.6, 7.2, 6.4 Hz, 1H), 6.11 (ddii= 15.6, 1.6, 0.8 Hz, 294.2430.
1H), 4.58 (d,J = 8.8 Hz, 1H), 4.05-3.90 (m, 1H), 3.80-3.60 (m,
4H), 2.89 (brs, 1H), 2.68-2.50 (m, 2H), 2.30-2.17 @H), 1.94
(brs, 1H), 1.77-1.66 (m, 4H), 1.62-1.54 (m, 3H), 11546 (m, (30 mg, 50%) as a yellow oila],** = -7.5 € 0.50, CHC)); IR
3H), 1.45 (s, 9H), 1.37-1.28 (m, 5H), 0.94-0.91 (m,,3HY0 (s,  (film): v, 3345, 2955, 2929, 2870, 1670, 1632, 1463, 1389,
9H), 0.10 (s, 3H), 0.08 (s, 3H) ppMC NMR (100 MHz, CDCJ)) 1085 cni; 'H NMR (600 MHz, CDCJ) § 6.83 (ddd,) = 15.6, 7.2,

5 200.9, 156.0, 147.9, 130.2, 79.2, 72.6, 67.8,,62432, 40.7, 6.0 Hz, 1H), 6.08 (ddd] = 15.6, 1.8, 0.6 Hz, 1H), 3.97-3.92 (m,
39.7, 38.0, 32.5, 31.4, 28.8, 28.4, 27.8, 25.96,282.4, 19.6, 1H), 3.52-3.46 (m, 1H), 3.06-3.01 (m, 1H), 2.72-2.6§ @H),
18.1, 14.0, -45, -4.6 ppm; HRMS (ESI) calcd for2.64-2.52 (m, 2H), 2.38-2.33 (m, 1H), 2.23-2.18 (H),22.02-
[CaeHsNOgSi+H™-H,0]: 526.3922, found: 526.3908. 1.96 (m, 1H), 1.83-1.78 (m, 2H), 1.70-1.61 (m, 5H{711.52
. . (m, 1H), 1.49-1.44 (m, 2H), 1.36-1.24 (m, 5H), 0.9880(m, 3H)

o R SSTRE) St buldmetnishlon) 7 N (15 s, COGY 1 2003 14717, 1903, 105
72.5, 65.6, 54.3, 41.6, 39.9, 35.8, 32.4, 31.43,297.8, 25.0,

(107 mg, 53%) as a colorless oik]§** = -21.3 ¢ 1.00, 22.4,21.6, 13.9 ppm; HRMS (ESI-TORjz [M + H]" Calcd for
CHCLy); IR (film): vina 3453, 2955, 2928, 2856, 1690, 1501, CigHzNO,: 294.2428, found: 294.2428.

1452, 1366, 1252, 1172, 1096, 1058, 837, 773;ciH NMR
(400 MHz, CDC}) é 6.86 (dddJ = 16.0, 7.2, 6.4 Hz, 1H), 6.11
(ddd,J = 16.0, 1.6, 0.8 Hz, 1H), 4.72 (ddl= 8.4, 1H), 4.02-3.98 To a stirred solution of oxalyl chloride (27 uL28.mmol) in
(m, 1H), 3.80-3.73 (m, 1H), 3.72-3.65 (m, 3H), 3.4023(m, DCM (5 mL) was added DMSO (40 pL, 0.56 mmol) at’c8
1H), 2.65-2.55 (m, 2H), 2.26-2.18 (m, 2H), 2.00-1.88 (H), The resulting mixture was stirred at Z8for 30 min and a
1.82-1.68 (m, 4H), 1.67-1.55 (m, 5H), 1.51-1.47 (id),3L.45 (s, solution of3 (41 mg, 0.14 mmol) in DCM (1 mL) was added
9H), 1.51-1.47 (m, 3H), 1.45 (s, 9H), 1.35-1.31 (m, 4B1P4- followed by TEA (116 pL, 0.84 mmol). The reaction e
0.91 (m, 3H), 0.91 (s, 9H) 0.11 (s, 1H), 0.10 (s, 3HL; NMR was stirred at -7& for 3 h and poured into water. The organic
(100 MHz, CDC}) 4 200.8, 156.2, 147.8, 130.2, 79.5, 73.0, 68.5layer was separated and the aqueous layer was extradith
62.5, 53.6, 40.3, 39.8, 37.3,32.5, 31.4, 29.1,,28148, 25.9, 25.5, DCM (10 mLx 3). The combined organic layers were weshe
22.4, 20.1, 18.0, 14.0, -4.5, -4.6 ppm; HRMS (EScd for  with brine, dried and concentrated. The residue vissotved in
[CaeHsNOgSi+H'-H,0]: 526.3922, found: 526.3910. THF (3 mL) and added L-Selectride (1.0 M in THH inL, 1.4

. . . mmol) dropwise at -7&. The reaction was stirred at “Z8for 1

General pr_ocedurefor synthesis of Epohelmin A 3 and 3-epi h, warmed to room temperature and stirred for am@Hhe Then
ent-Epohelmin A 24. the resulting mixture was quenched with 10% ,OH. The

To a solution of alcohol6 or 23 (93 mg, 0.17 mmol) and organic layer was separated and the aqueous layeextrasted
TEA (0.19 mL, 1.37 mmol) in dry DCM (5 mL) was cooleml  with DCM (10 mLx 3). The combined organic layers were
0°C. Then MsClI (4QuL, 0.51 mmol) was added dropwise and thewashed with brine, dried and concentrated to giverinédiate as
mixture was stirred for 30 min. The reaction wasrgired with a @ yellow oil. Then to a stirred solution of the gel oil in CHCL
saturated NECI solution (20 mL) and extracted with DCM (25 (5 mL) was added DMP (72 mg, 0.17 mmol) in one partithe
mL x 3). The combined organic layers were washed tiihe resulting mixture was stirred at room temperatwe ¥ h and
for two times, dried and concentrated to give crydeduct poured into a mixture of saturated aqueougSNa; solution and
without further purification. The above crude prodaad 2,6- saturated aqueous NaHE®olution (5 mL/5 mL). The organic
lutidine (96pL, 0.82 mmol) were dissolved in DCM (5 mL) and layer was separated and the aqueous layer was extragth
cooled to -78C. The reaction was treated with TESOTf (0.18 mLCHCl; (10 mLx 3). The combined organic layers were dried,
0.78 mmol) and the mixture was allowed to warm to roomconcentrated. The residue was purified by flash rolatography
temperature and stirred for overnight. The mixtwas diluted on silica gel (DCM/CHOH/HOACc = 100/10/1) to givésHOAC
with water and extracted with DCM (30 mL x 3) and the(26 mg, 63%) as a yellow oila]p>® +4.3 € 1.00, CHOH), [0]p>°
combined organic layers were washed with brine. Thaltig ~ +4.9 € 0.40, CHCL,), lit.° [o]p"° +5.3 € 0.67, CHCI,); IR (film):
organic layer was dried and concentrated to givelemproduct — Vmax 3341, 2954, 2928, 2869, 1667, 1627, 1463, 13885 1ai';

General procedurefor synthesis of 16, 23.

3-epient-Epohelmin A 24

Epohelmin B 4
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'"H NMR (400 MHz, CDC}) & 6.85 (ddd,J = 16.0, 7.2, 6.4 Hz,
1H), 6.08 (dJ = 16.0 Hz, 1H), 4.56-4.48 (m, 1H), 4.27-4.19 (m,

1H), 3.70-3.60 (m, 1H), 3.48-3.43 (m, 1H), 2.99-2.81, (H), 13
2.67-2.61 (m, 2H), 2.55-2.44 (m, 2H), 2.24-2.18 (H),32.14-
2.04 (m, 4H), 1.85-1.76 (m, 3H), 1.75-1.65 (m, 4H}K011.43 14.
(m, 2H), 1.35-1.27 (m, 5H), 0.92-0.87 (m, 3H) ppniC NMR
(150 MHz, CDC}) 6 199.1, 147.8, 129.4, 68.3, 58.8, 46.8, 38.1,
36.8, 31.9, 30.7, 29.1, 28.7, 27.1, 25.1, 23.18,220.4, 13.3 ppm; 15
HRMS (ESI-TOF)Wz [M + H]" Calcd for GgH3,NO,: 294.2428, '
found: 294.2427.
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