Accepted Manuscript

A facile approach for the total synthesis of neurotrophic diyne tetraol petrosiol A and
petrosiol E

Pamarthi Gangadhar, A. Sathish Reddy, Pabbaraja Srihari

Pll: S0040-4020(16)30767-0
DOI: 10.1016/j.tet.2016.08.009
Reference: TET 27990

To appearin:  Tetrahedron

Received Date: 1 June 2016
Revised Date: 27 July 2016
Accepted Date: 3 August 2016

Please cite this article as: Gangadhar P, Sathish Reddy A, Srihari P, A facile approach for the total
synthesis of neurotrophic diyne tetraol petrosiol A and petrosiol E, Tefrahedron (2016), doi: 10.1016/
j-tet.2016.08.009.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.tet.2016.08.009

Graphical Abstract

A facile approach for thetotal synthesis of Leave this area blank for abstract info.

neur otrophic diynetetraol petrosiol A and

petrosiol E
P. Gangadhar, A. Sathish Reddy, P. Srihari*

From From

Addiion (+)-diethyl Ltartrate - Addition, @ ,— (+)-diethyl L-tartrate
reaction =™ _ .
CBS reduction S
=

) 6 cis reduction/ HO
/ Wittig reaction
Cadiot-Chodkiewicz

coupling (-)-Petrosiol A (-)-Petrosiol E




Tetrahedron

journal homepage: www.elsevier.com

A facile approach for the total synthesis of neurotrophic diyne tetraol petrosiol A and
petrosiol E

Gangadhar Pamarthi, A. Sathish Reddy, Srihari Pablharaja

Division of Natural Products Chemistry, CSIR-Indian Institute of Chemical Technology, Hyderabad — 500007, India

ARTICLE INFO ABSTRACT

Article history The first total synthesis of neurotrophic diacetylenic tetraol, petrosiol A and stereosetsetive

Received synthesis of petrosiol E was accomplished. The total synthesis involves Chdikiewic:

Received in revised form coupling reaction as the key step for petrosiol Phe diastereorich chiral alcohol (third ch

Accepted center) was synthesized moCBS mediated stereoselective ketone reduction reactic

Available online petrosiol E. Of the three chiral centers, the two chiral centers are originated from (+)-diethyl L-
tartrate and the third chiral center was generated by an addition reactidithiam

Keywords trimethylsilylacetylide leading towo diastereomers which were used for the synthesis o

polyacetylene the natural products and their diastereomer efiésetrosiol A and Céepipetrosiol E

neurotrophic respectively.

Cadiot Chodkiewicz

Swern oxidation 2009 Elsevier Ltd. All rights reserved

CBS reduction

1. Introduction The first contribution was from our own grduwherein we

- . ave accomplished the total synthesis of petrosiol D in a linear
Polyacetylene containing molecules continue to attrac

L . L - . . . Tashion and the second contribution was from YoguoeDal
significant attention due to their impressive biological propertle%herein they have accomplished the total synthesis of (-)-
such as anti-inflammatory, antimicrobial, antitumor, antiviral, : : . .
cytotoxic, neurotrophic an)(/j phytotoxic propéritor example petro.S|oI E followlng a chiron approaqh starting from D-xyI%;e.

('ﬁ . o . . ! Herein, we describe the total synthesis of petrosiol A, petrosiol E
panaxydd 1 displayed antiproliferative effegts agaifist m"ﬂhgm"‘mand their diastereomers starting from the readily available
cells and panaxytridR displayed inhibitory activity against MK- material (+)-Diethyl L-tartrate
1 cells with IG, 8.5 ng/mL. Very often the scarce availability of y '

natural products becomes the bottleneck for investigating their = ' o
further biological properties, and this challenge can be easily _ & © P =Z on 8
overcome by their total synthesis. For example, our recent by Panaxydol 1 7 ‘
attempt for the total synthesis of diacetylene natural products by Panaxytriol 2
oploxyne A @) and B @) not only lead to the accessibility of the

OH OMe

materials but also ended up with structural revision of the natural
product oploxyne B. Also, on further investigation these
molecules were found to display cytotoxicity against

Oploxyne-B 4

neuroblastoma and prostate cancer cell lines. In continuation to OH
our studies on the total synthesis of natural products and their
analogues for CNS activitiésye have recently accomplished the o oH OH
first total synthesis of petrosiol §° which was isolated from an FZ 7 = -
extract of the Okinawan spon@etrosia strongylatalong with Ho. FZ OH Ho F OH s
four other acetylene metabolites petrosiol A88] (Figure 1) L Rt e Petrosiol B 7
and petrosiol B9 by Ojika et al’ In biological aspects, these
compounds induced nerve growth factor (NGF)-like neuronal OH OH OH OH
differentiation of PC12 cells and in terms of cytotoxicity, the,IC = S A
value of petrosiol A was found to be 5u#1 in the MTT assay Ho OH
and 0.22uM for A431(human epidermoid) cell lifeSo far there ! !

Petrosiol C 8 Petrosiol E 9

have been only two synthetic contributions for petrosiols.
_ Figure 1. Diacetylene polyol compounds
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2. Results and discussion

Our retrosynthetic analysis for petrosiol A is degittin
scheme 1. Accordingly, we envisaged the target comp6é to
be synthesized by Cadiot-Chodkiewicz coupling reacf 3-
bromo-2-propyne-1-010 with substituted alkynél followed by
acetonide deprotection. The intermedidtecan be synthesized

from alcohol12 in three steps i.e., oxidation of primary alcohol

to  aldehyde, an addition reaction  with lithium
trimethylsilylacetylide followed by trimethylsilyl eprotection.
The alcoholl2 in turn can be synthesized frdi8 through 5-step

OH OH
\ &

S
v 7 —
//‘\

6

OH

OH PetrosiolA 6

0
— TBDPSO/?J\(\’)?OH ==
0

13

Scheme 1: Retrosynthesis for petrosiol A
2.1 Synthesis of petrosiol A 6

The synthesis began with the oxidation of the rgaihilable
alcohol 15 (synthesized from (+)-diethyl L-tartrate in threeps
with an overall yield of 8198y employing iodoxybenzoic acid
(1IBX)™ to vyield the aldehyde which was subjected to a Witti
reaction with 7-(benzyl)oxy-1-heptyl-(triphenyl)phpd®nium
iodide and n-BulLi to provide the corresponding iolef4. One
pot debenzylation and double bond saturation wadlyeas

achieved with Pd(OH)under hydrogen atmosphere to yield the
The resulting primary

0
N on
TBDPSO /v
)
15

o
/L/H\/OB“ Pd(OH),, H,, EtOAC
TBDPSO — —2 s
0

5 8h, 92%

alcohol 13 in 92% yield (Scheme 2).

3 steps

(+)-Diethyl L-tartrate -
81% overall yield

14

IBX, THF:DMSO (1:1), rt, 2h

»

OHIRA BESTMANN REAGENT,

K»CO3, MeOH, 0 °C - 1t, 3 h, 87% o

16

e]
/?J\H///
TBDPSO 4

5 mol% Pd- BaSO,4, H,

Tetrahedron

sequence i.e., oxidation, Ohira Bestmann reactionpling of
acetylene with n-iodo octane, Lindlars reductionrigiie bond to
cis double bond and finally TBDPS deprotection or ist&p
sequence i.e., oxidation, 9-carbon Wittig reacteovd TBDPS
deprotection. Compount3 can be synthesized frof# through
one pot benzyl deprotection and olefin reducti@ompoundl4

in turn can be obtained from known intermedidte by an
oxidation reaction followed by a 7-carbon Wittig céan.
Compound 15 can be easily accessible from commercially
available inexpensive (+)-diethyl L-tartrate.

Br OH\ O (o]
/ + //'\7 N = Hoq ~
=z 7 7
OH o] o}
10 1 6 12 6

o 0
TBDPSO qj\% ‘(V)/S\OBn — TBDPSO qj\/OH
0 0

14 15

l

(+)-Diethyl L-tartrate

alcohol was further oxidized with IBX to yield aldeleyand was
subjected to Ohira-Bestmann reaction to get the iteim
acetylenel6. Coupling of 16 with n-iodo octane afforded
disubstituted acetylend?. Lindlar's reduction of alkynel?7
afforded cis olefin 18 exclusively. Alternatively,18 was also
synthesized in 2-step sequence frdf through an oxidation
reaction (IBX oxidation) followed by the Wittig retdmn with (1-
nonyl)triphenylphosphonium bromide in presence @uki to
give cis-Wittig product18 exclusively™* The compound8 upon
exposure to TBAF furnished desilylated alcoh®l

1. IBX, THF:DMSO, rt, 2h

2. I(Ph)sP /\é}g\oan

n-BuLi, THF, -78 °C - rt
8 h, 82% (for 2 steps)

0
TBDPSOWOH

O 3

n-BulLi, THF, -78 °C

-

0
Z
TBDPSO !

[¢]
17

THF, 1 h, rt, 94%

\/\/\/\/l
8h, 73%
0
TBDPSO q S
0
18 6

1.1BX, THF 1t, 2 h

13
2. nCgH19P(Ph)3Br, n-BuLi
THF, -78 °C -1t
8 h, 84% (for 2 steps)

Scheme 2: Synthesis of intermediafie.

0
TBDPSO q/ N
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TBAF, THF, 0 °C - rt
2h, 87%

12
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After constructing the right hand portion of the smlle, we
proceeded further for the total synthesis of thelemde.
Towards this, the alcoholl2 was oxidized under Swern

3

compound2l in 60% vyield. The spectral properties 2if was
compared with the similar compound synthesized exahlaving
one extra methylene group in the long cHaifihough our

conditions® to vyield the corresponding aldehyde and thenattempts for one pot deprotection of PMB group andtonide

subjected to an addition reaction  with
trimethylsilylacetylide to yield the mixture of ditereomersl9
and 19a without useful level of stereoselectivity (1f).To
obtain diastereorich hydroxy compound, the mixtfrél and24
obtained after desilylation o9 and 19a with TBAF was
oxidized to ketone under Dess-Martin conditions ahen
subjected to the stereoselective ketone reduCtinith Corey-
Bakshi-Shibata (CBS) catalyst to yield the desisdcbhol 19
albeit with poor diastereoselectivity 40% de. Yetsthion-
selectivity was not an issue as the undesired dexsteer19a
can be easily converted to the desired compdiinthrough a
Mitsunobu inversiol reaction to improve the overall yield for
selected target. Presently, we decided to procesgtiefuwith
both the diastereomers independently to synthetfieetarget
molecule petrosiol A (Scheme 3,4) and also itstdiasmer 6-
epi petrosiol A (Scheme 5).

/?o
HO /'\ﬁ@
)
6

12

1. Swern oxidation

2. TMS-acetylene
n-BulLi,-78 °C - rt
2h, 79%

OH\ O OH\ O
Xt : X
ﬁ 7 ﬂ 7
™S 0 ™S o)
19 6 19a 6
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19419 o1 - /?/
8 oh 4% Z Ok@ & k@
o
1 ‘6 24 5
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1+ 24
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TPP, DIAD, toluene, 8 h

K,CO3 MeOH,1 h, rt, 84%

OH\ O
P Br /'?/
X
/ + // \ 7
OPMB 20 1 6

OH\ O
N
A
~ 6
21

OPMB

OH\ O
" ///q/ 7
0
1 6

19a

CuCl, NH,OH.HCI
—_————
n-BuNH,, Et,0, 30 min
0°C - rt, 60%

TFA, CH,Cl,

Petrosiol A6
0°C -rt, 40 h, 20%

Scheme 3: Synthesis of petrosiol 2] from 20 and11.

The geometry of the resulting chiral center ft® was
confirmed relatively after one step ahead baseitsoconversion
to the similarly known intermediatd&l obtained after TMS
deprotectiorf. Also, the diastereomet9 was converted to the
final target molecule (vide infra) thus reconfirgithe geometry
of the chiral center generated. To proceed fusthiee TMS
deprotection in19 was achieved with TBAF to provide the
corresponding propargyl alcohdll in 84% yield® Our initial
attempts to coupl&l with brominated PMB protected propargyl
alcohol 20 under Cadiot-Chodkiewicz conditiofisprovided

lithium moiety with TFA was successful and resulted in pettosj the

yield was very poor (20%). Thus, as an alternateemployed 3-
bromoprop-2-yn-1-oR2 directly to couple with monosubstituted
alkyne 11 under Cadiot-Chodkiewicz coupling reaction
conditions to furnish the precurs@3. Compound23 upon
exposure to PTSA in methanol furnished the targetpmund
petrosiol A 6 neatly in 83% yield (Scheme 4). The spectral
properties of the synthetic petrosiol A were complarabith that

of the reported data for the isolated natural peodu

CuCl, NH,OH.HCI
_ CuCl, NH,0H.HCI

0 n-BuNH,, Et,0, 30 min
H
°© 22 " 6 00°C - rt, 68%
OH\ O
A
Z 7 PTSA, MeOH _
F (0] Petrosiol A6
6 00°C-rt, 20h, 83%
OH 23

Scheme 4: Synthesis of petrosiol 6] employing22 and11.

After successfully accomplishing the total synteedinatural
product from19, the other diastereomda was also utilized
further to synthesize épipetrosiol A26 following similar set of
reactions as used for the synthesis of petrosiolAus,19a was
treated with TBAF to get the free terminal alkyp® and was
coupled with22 under Cadiot-Chodkiewicz coupling reaction
condition to furnish precurs@5, which upon exposure to PTSA
methanol provided Cépipetrosiol A26 (Scheme 5).

OH\ O /c_%o
8 TBAF, THF, 0 °C - 1t ' N
ﬂ 70 - Z 7
TMS o) 4 h, 84% (o]

19a '6 24 6
OH\ O
Br B N
=, 54 _CUCL NH,OH.HCI = vt
S n-BUNH,, Et,0, 30 min .
0°C - 1t, 68%
22 OH 25
OH OH
PTSA, MeOH

———

0°C -rt, 20 h, 83%

C6-epi-Petrosiol A 26

Scheme 5: Synthesis of @pipetrosiol A26.

2.2 Synthesis of petrosiol E

With the successful accomplishment of first totaithesis of
petrosiol A, we turned our attention to another radtproduct
petrosiol E9. Once again, we relied on addition reaction of
acetylene moiety onto aldehyde to generate mixtofe
diastereomers towards accessing the natural pradoey with
its diastereomer. Retrosynthetically, petrosi@ ®as envisaged
to be obtained by the addition reaction of termiaedtylene27
onto the aldehyde (obtained from oxidation of theplaol 28)
followed by TBS deprotection. While the alcol28 can be
obtained from the corresponding di-unsaturated Ylesther 30
through one pot di-olefin reduction and benzyl dégetion, the
diacetylene TBS ethe27 can be obtained from commercially
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available dialkyne29. The compound®0 can be synthesized
from 31 through oxidation followed by a Wittig reaction a8l
in turn can berepared from the common intermedi8&which
is easily accessible from commercially availablg-diethyl L-
tartrate.

_F q&%
= + HO 13

o
omss ¥ 2

e—— s w
i J
Bno/#/ (: Bno/#

O 32

&—

(+)-Diethyl L-tartrate

Scheme 6: Retrosynthesis of petrosiol®

The synthesis starts from known benzyl alcoBal easily
synthesized from (+)-diethyl L-tartrate in threepst following
literature procedureS. The alcohol 32 was oxidized with
iodoxybenzoic acid (IBX) and then subjected to ati/reaction
with (10-(tert-
butyldiphenylsilyl)oxy)decyl)triphenylphosphonium odide in
presence of n-BuLi as the base to yi8Blin 86% yield. TBS
deprotection of silyl ethe83 was easily achieved with TBAF to
furnish alcohol31, which was further subjected to an oxidation
reaction with IBX followed by the Wittig reaction witk3-
methylbutyl)(triphenyl)phosphonium bromide in prese of n-
BuLi afforded the di-unsaturated benzyl etBér The compound
30 on exposure to Pd(OHunder hydrogen atmosphere afforded
fully saturated and debenzylated alco@8l Compound28 on
oxidation under Swern conditions afforded aldehgde which
was treated with lithium acetylide (obtained by itudreatment
of 27 with n-BuLi) to get the mixture of diastereomericatols
(1:1) 35 and 35a that were separable by silica gel column
chromatography (230-400 mesh). The compowd was
synthesized from bis(trimethylsilyl)butadiyne 29 following
known protocol® The diastereo rich chiral compouB8 can be
obtained by oxidation of mixture oB5 and 35a to the
corresponding ketone and stereoselective reduatfofketone
functionality following Corey’s protocol withR)-CBS catalyst
(Scheme 7). The two diastereomers were indeperydatilized
further to synthesize the natural product and &s&6-epimer
respectively. Thus, compour8b upon global deprotection by
exposing to PTSA in MeOH at @C afforded natural product
petrosiol E. The spectral properties were identigeh the data
of the isolated natural productSimilarly, the diastereom@5a
upon exposure to PTSA afforded €pipetrosiol E36.

3. Conclusion

In conclusion, we have accomplished the total syishef the
natural products petrosiol A and petrosiol E andoatheir
diastereomers 6pi petrosiol A and &pi petrosiol E in a simple

fashion starting from the readily available raw miate(+)-
Diethyl L-tartrate. The synthesis of petrosiol A veahieved in
11 steps with an overall yield of 9.04% from the Wnoalcohol
15. And the synthesis of petrosiol E was achieved linsteps
with an overall yield of 29.40% from known intermedi&2.
Although CBS catalysis reduction reaction has beertessful
for petrosiol E to get the third chiral center e tstereoselective
manner, the similar attempt for petrosiol A was unsasful.
The utilization of alkyne addition reaction ontadahyde enabled
us to access both the natural products and thasteteomers.
The synthesis of other members and analogues feseth
compounds for further biological evaluation arerently being
investigated in our laboratory.

0
3 steps 1.IBX, THF, 1t, 1 h, 95%
o ) .1
over all BnO /'\/ I- Ph

2
yield 83% 0 a TBDPSO " pp

n-BulLi, THF, -78 °C - rt
8 h, 86%

0 (pg ~OTBDPS O (g “oH
- P TBAF, THF q/ P
" ooc-n  BnO

0 3h, 94% 31

IBX, THF Pd(OH) o
(5 mol%) mol%) )\M/k
Br+ Ph  BnO “Hpam, HO 13
\Ph 8 h, 94% O 8

n-Buli, THF
-78°C-rt,1h
81%, (over 2 steps)

O =
DMSO, CH,Cl,, (COCI), q)\tﬁ/k TBSO 27
07
- 1 3 .

78°C, 1 h, EtaN n-BuLi, THF, -78 °C - rt

(+)-Diethyl L-tartrate

0 3 8h, 79%

TBSO 35 TBSO 35a
PTSA, MeOH PTSA, MeOH
0°C-rt 0°C -rt
20 h, 91% 20 h, 91%
OH OH OH OH
/'YLMJ\ /\/'\WJ\
Petrosiol E 9 C6-epi-Petrosiol E 36
DMP OX|dat|on /'\(\/))\
35 + 35a  1N92%
CBS reductlon
O,
24h, 89% TBSO 35 (96% de)

Scheme 7: Total synthesis of petrosiol and its C6-epimer
36.

4, Experimental section

'H NMR and ®*C NMR spectra were recorded in CRGIr
CDCl;+CD;OD mixture as solvent on 300 MHz or 500 MHz
spectrometer at ambient temperature. The couplimgtant] is
given in Hz. The chemical shifts are reported imppn scale
downfield from TMS as internal standard and sigraitgyns are
indicated as follows: s = singlet, d = doublet, ddieublet of
doublet, dt = doublet of triplet, t = triplet, q guartet, qd =
quartet of doublet, m = multiplet, brbroad. FTIR spectra were
recorded on KBr disc and reported in wave numberctRor



low (MS) and High (HRMS) resolutiom/zratios are reported as
values in atomic mass units. Mass analysis was doneSI
mode. Optical rotations were measured on Anton Pagtadi
polarimeter and the values given are specific imtat All
reagents were reagent grade and used without fysthidication
unless specified otherwise. Solvents for reactionee vastilled
prior to use: THF, toluene and diethyl ether werikiéd from
Na and benzophenone ketyl, MeOH from Mg apdQH,ClI,
from Cah. All air- or moisture-sensitive reactions were
conducted under a nitrogen or argon atmospheréaimefdried
or oven-dried glassware with magnetic stirring. Rieast were
monitored by thin-layer chromatography carried out silica
plates (silica gel 60 F254, Merck) using UV-lightdine and
anisaldehyde for visualization. Column chromatobsapvas
carried out using silica gel (60-120 mesh or 1000 2Znesh)
packed in glass columns. Technical grade ethyl adeetind
petroleum ether used for column chromatography wéstiled
prior to use.

4.1, (7((4S,59)-5-((E)-8-(Benzyloxy)oct-1-en-1-yl)-2,2-
dimethyl-1,3-dioxolan-4-yl)methoxy)(tert-
butyl)diphenylsilane (14)

To the mono protected alcohtd (10.0 g, 25 mmol) dissolved in
a solvent mixture THF:DMSO (1:1, 140 mL), was addedree
2-iodoxybenzoic acid (IBX) (10.5 g, 37 mmol) andrstil for 2 h
at room temperature. The reaction mixture was dilwtéth ice
cold water (300 mL) and extracted with @H, (5x100 mL).
Combined organic layers were washed with saturated NgHC
(250 mL), dried over anhydrous PO, and concentrated under
reduced pressure yielded the crude aldehyde (1@8.18 mmol),
which was directly used for next step without furtperification.
7-(Benzyl)oxy-n-heptyl(triphenyl)phosphonium iodi@22.38 g,
37.6 mmol) was dissolved in dry THF (150 mL) andledao -
78 °C. To this n-BuLi (20.4 mL, 32.6 mmol, 1.6 M) wasdad
drop wise and stirred for 3 h at the same temperaRuring this
time reaction color was changed from colorless tokbred. To
this, the crude aldehyde dissolved in anhydrous THF mL)
was added drop wise and stirred for overnight aftewing the
reaction mixture to warm to room temperature. Thactien
mixture was quenched with saturated ammonium chlofde

mL) at 0°C. The reaction mixture was extracted with ethyl acetate/hexanes)p*p

acetate (5x40 mL), dried over anhydrous ,%3, and
concentrated under reduced pressure. The resudtinde was
purified through silica gel (60-120 mesh)
chromatography to afford compoufd as colorless liquid (12.01
g, 20.50 mmol, 82% over two step$}. = 0.75 (20% EtOAc-
Hexane). §(]*°5= +6.87 €, 1.5, CHC)). IR Vs 2931, 2857,
1719, 1428, 1370, 1030, 822, 606, 702'cPINMR (500 MHz,
CDCly): 6 7.72-7.66 (m, 4H), 7.43-7.32 (m, 11H), 5.66-5.61 (m
1H), 5.39-5.35 (m, 1H), 4.88 (§, = 8.8 Hz, 1H), 4.49 (s, 2H),
3.83 (dd,J =11.4, 3.0 Hz, 1H), 3.72-3.70 (m, 1H), 3.65 (dd;
11.4, 3.5 Hz, 1H), 3.43 (f] = 6.7 Hz, 2H), 2.24-2.15 (m, 1H),
2.10-1.98 (m, 1H), 1.63-1.55 (m, 2H), 1.50-1.42 (id),11.46 (s,
3H), 1.44 (s, 3H), 1.36-1.23 (m, 5H), 1.06 (s, 2H)51(®, 7H)
ppm. *C NMR (125 MHz, CDCJ)): ¢ 138.67, 136.13, 135.68,
135.60, 133.36, 133.16, 129.65, 129.60, 128.31,6227127.59,
127.44, 126.37, 108.83, 81.71, 72.84, 70.45, 62944, 29.61,
29.33, 29.18, 27.83, 27.33, 27.02, 26.78, 26.11231%pm.
MS(ESI): m/z 605 [M+NH,]". HRMS(ESI) m/z calculated for
CsHs04NaSi 609.33706, found 609.33588.

4.2.  8-((4S,59)-5-(((tert-Butyldiphenylsilyl)oxy)methyl)-2,2-
dimethyl-1,3-dioxolan-4-yl)octan-1-ol (13)

5
To the compound4 (3.0 g, 5.11 mmol) dissolved in HPLC
grade EtOAC (7 mL) was added Pd(@QHY5 mg) and the
reaction was stirred under,ldtmosphere for 8 h. The reaction
mixture was filtered over celite and concentratedasrreduced
pressure. The crude product was purified througbasgel (60-
120 mesh) column chromatography to afford compol®ds
colorless liquid (2.34 g, 4.70 mmol, 929R%.= 0.3 (25% EtOAc-
Hexane). {1]*°y= -9.33 € 0.6, CHCY). IR Vpae 3447, 3070, 2984,
2930, 2857, 1590, 1465, 1372, 1109, 822, 703, 60%,cm". 'H
NMR (300 MHz, CDC)): ¢ 7.70-7.65 (m, 4H), 7.46-7.34 (m,
6H), 3.98-3.92 (m, 1H), 3.76-3.69 (m, 3H), 3.63J)(t; 6.6 Hz,
2H), 1.67-1.52 (m, 4H), 1.40 (s, 3H), 1.37 (s, 3H)61125 (m,
10H), 1.05 (s, 9H) ppmC NMR (75 MHz, CDCJ): ¢ 135.61,
135.54, 135.49, 129.70, 129.67, 127.83, 127.68,34081.10,
78.51, 66.30, 64.21, 63.06, 33.44, 32.78, 29.6953929.48,
29.44, 29.39, 27.42, 26.98, 26.80, 26.60, 25.7154519.21
ppm. HRMS(ESI)m/z calculated for GyH4;OsNaSi 521.30576,
found 521.30603.

4.3, tert-Butyl(((4S,59)-2,2-dimethyl-5-(non-8-yn-1-yl)-1,3-
dioxolan-4-yl)methoxy)diphenylsilane (16)

To the alcohol(13) (1.0 g, 2.0 mmol) dissolved in a solvent
mixture THF:DMSO (1:1, 20 mL) was added at once 1BX840.
g, 3.0 mmol) and the mixture was stirred for 1 hradm
temperature. The reaction mixture was diluted with-dold
water (10 mL) and extracted with @El, (5x15 mL). Combined
organic layers were washed with saturated NaklCB mL),
dried over anhydrous N8O, and concentrated under reduced
dpressure to yield the crude aldehyde (1.0 g, 2.@iobkhwhich
was directly used for next step without further paoafion.

The solution of crude aldehyde (1.0 g, 2.01 mmial)dry
methanol (10 mL) was treated with,®80; (0.41 g, 3.0 mmol).
To this mixture was added Ohira-Bestmann reagent
dimethyl-(1-diazo-2-oxopropyl)phosphonate (0.462g4 mmol)
at room temperature. After 12 h, the reaction mituvas
concentrated under reduced pressure and the resihse
dissolved in BO, washed sequentially with water (15 mL) and
saturated aqueous NaCl (17 mL), dried over anhydNaSO,
and concentrated under reduced pressure. Silicacgleimn
chromatography (60-120 mesh) afforded the alkif€0.85 g,
87%) as a pale yellow liquidR 0.5 (10:90 ethyl
-6.96 € 1.0, CHCY}). IR V. 3304,
2928, 2858, 1733, 1462, 1430, 1374, 1249, 1220211078,
859, 815, 750, 700 cfh'H NMR(500 MHz, CDCY): 6 7.71-7.64

ie.

column (m, 4H), 7.45-7.34 (m, 6H), 3.95 (dL,= 4.2, 7.6Hz 1H), 3.76-

3.69 (M, 3H), 2.18 (dt) = 2.5, 7.0 Hz, 2H), 1.93 (= 2.5 Hz,
1H), 1.61-1.64 (m, 2H), 1.40 (s, 3H), 1.37 (s, 3H)31125 (m,
10H), 1.06 (s, 9H) ppmC NMR (75 MHz, CDCJ): ¢ 135.60,
133.23, 133.19, 129.71, 129.68, 127.66, 108.3469481.09,
,78.49, 68.08, 64.21, 33.36, 29.67, 29.55, 28.96672828.44,
27.41, 26.99, 26.80, 26.02, 19.21, 18.36 ppm. M§(EFz515
[M+Na]".

4.4, tert-Butyl(((4S,59)-5-(heptadec-8-yn-1-yl)-2,2-dimethyl-
1,3-dioxolan-4-yl)methoxy)diphenylsilane (17)

Under nitrogen atomosphere, a solution of n-BuLBiL in
hexane, 1.2 mL, 2.0 mmol) was added to a THF salyti® mL)

of alkyne16 (500 mg, 1.0 mmol) at -20 °C, and the mixture was
stirred for 30 min. Then solution of n-iodo octa360 mg, 1.5
mmol) was added to the solution, and the mixture wasned to

0 °C and stirred for 8 h. Then the reaction was ghed by
adding aqueous saturated NH (5 mL) solution and the aqueous
solution was extracted with ether (10 mLx4). The pigdayer
was washed with brine (20 mL), and dried over MgSA&fter
removal of the solvent, compounty (448 mg, 73%) was
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obtained by 60-120 silica gel column chromatograptiy 0.6
(10% EtOAc-Hexane).o*p 6.24 € 0.52, CHCY). IR Vay
3062, 2927, 2857, 1461, 1432, 1373, 1250, 110411889, 816,
740, 701 crit. 'H NMR (500 MHz, CDCJ): § 7.70-7.65 (m,
4H), 7.45-7.36 (m, 6H), 3.95 (di,= 4.3, 7.3 Hz, 1H), 3.76-3.69
(m, 3H), 2.16-2.11 (m, 4H), 1.60-1.43 (m, 2H), 1.403(d), 1.37
(s, 3H), 1.33-1.24 (m, 21H), 1.06 (s, 9H), 0.881 ¢, 6.7 Hz, 3H)
ppm>C NMR (75 MHz, CDCJ): ¢ 135.61, 133.25, 133.19,
129.71, 129.68, 127.66, 108.35, 81.12, 80.26, 80750,
77.19, 64.21, 33.39, 31.83, 29.64, 29.17, 29.2164929.12,
29.06, 28.87, 28.83, 27.42, 26.99, 26.80, 26.0765219.21,
18.75, 14.09 ppm. MS(ESIin/z628 [M+Na]. HRMS(ESI)m/z
calculated for GHgO;SiNa627.4204, found 627.4209.

45, tert-Butyl(((4S,59)-5-((2)-heptadec-8-en-1-yl)-2,2-
dimethyl-1,3-dioxolan-4-yl)methoxy)diphenylsilane (18)

Dry ethyl acetate (3 mL) was added to a 25 mL Rdwsttbmed
flask with Pd-BaS@(0.050 g). At room temperature the mixture
was saturated with HUnder a stream of JNa solution ofL7 (0.3
g, 0.49 mmol) in dry ethyl acetate (2 mL) and quim® (0.1 mL)
were added. After exchanging the, Mith H,, the reaction
mixture was stirred for 1 h at rt. The mixture wdsefed and
evaporated to afford the crude residue. Purificathy column
chromatography (5% ethyl acetate:hexane) afford8das a
colorless liquid (0.28 g, 94%).

4.6. (2)-tert-Butyl((5-(heptadec-8-en-1-yl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methoxy)diphenylsilane (18)

To the compound3 (5.0 g, 10.04 mmol) dissolved in a solvent
mixture THF: DMSO (1:1, 60 mL) was added IBX (4.211§,06
mmol) in one portion and stirred for 2 h at roormperature.
The reaction mixture was diluted with ice-cold wag0 mL)
and extracted with C)€l, (5x40 mL). Combined organic layers
were washed with saturated NaHC@O0 mL), dried over

anhydrous N#50O, and concentrated under reduced pressure t

yield the crude aldehyde (5.0 g) which was direcdgdifurther
without purification.

n-BuLi (9.4 mL, 15.1 mmol) was added to a solutidn(b-
nonyl)triphenylphosphonium bromide (7.5 g, 16.1 njnio dry

Tetrahedron

4.7 (2)-(5-(Heptadec-8-en-1-yl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methanol (12)

Compoundl8 (4.0 g, 6.60 mmol) was dissolved in dry THF (35
mL) and cooled to 6C. To this n-tetrabutylammonium fluoride
(9.9 mL, 9.9 mmol, 1.0 M) was added dropwise andestifor 2

h. The reaction was quenched with saturated aqueoo®aium
chloride solution (15 mL) at 6C. The reaction mixture was
extracted with ethyl acetate (3x30 mL), dried ovahyarous
N&aSQ, and concentrated under reduced pressure. The wrasle
purified through silica gel (60-120 mesh) column
chromatography, to afford compourd@ as pale yellow liquid
(2.1 g, 0.005 mmol, 87%R; = 0.4 (10% EtOAc-Hexane)a[*%

= 0.72 € 0.36, CHC)). IR vy 3449, 2925, 2854, 1740, 1461,
1374, 1257, 1168, 1047, 855, 800, 872 cmiH NMR (300
MHz, CDCk): ¢ 5.36-5.33 (m, 2H), 3.88 (df = 4.2, 7.9 Hz,
1H), 3.80 (ddJ = 3.0, 11.9 Hz, 1H), 3.75-3.71 (m, 1H), 3.59 (dd,
J=4.4,11.9 Hz, 1H), 2.04-1.98 (m, 4H), 1.42 (s, 3H301(s,
3H), 1.36-1.22 (m, 24H), 0.88 (1,= 6.7 Hz, 3H) ppm-"C NMR
(75 MHz, CDC}): 6 130.03, 129.86, 108.64, 81.65, 77.38, 62.16,
33.18, 31.99, 29.86, 29.82, 29.78, 29.61, 29.49412929.30,
27.46, 27.30, 27.27, 27.11, 26.08, 22.77, 14.21pdSB(ESI):
m/z 391 [M+Na]. HRMS(ESI) m/z calculated for GH.0;
369.3363, found 369.3358.

4.8 (R),(9) -1-((4S,59)-5-((2)-Heptadec-8-en-1-yl)-2,2-
dimethyl-1,3-dioxolan-4-yl)-3-(trimethylsilyl)prop-2-yn-1-ol
(19)

A solution of oxalyl chloride (0.7 mL, 8.0 mmol) dry CH,Cl,

(6 mL) was cooled to =78 under an atmosphere of argon. A
solution of DMSO (1.2 mL, 16 mmol) in GBI, (5 mL) was
added at a rate such that the reaction tempenaorained below
—65 °C. After stirring for 5 min, a solution of2 (1.50 g, 4.0
mmol) in CHCI, (15 mL) was added slowly, and the resulting
mixture was stirred for 15 min. Triethyl amine (3L, 24

?nmol) was added slowly and after stirring the reactfor

additional 10 min. at —7&C, the cooling bath was removed and
the reaction was allowed to warm to room temperatare4b
min. Upon reaching room temperature, water (35 mL) aded
and stirring was continued for additional 15 min.eTiteaction

THF (80 mL) at -78C and stirred for 1 h at same temperature mixture was transferred to a separatory funnel, whshe

During this time, the reaction color was changed fimtorless
to red. To this solution, the above crude aldehix@ g, 10.08
mmol, dissolved in 40 mL THF) was added drop wisé&tc
and stirred for overnight at room temperature. Thaction
mixture was quenched with ag. saturated ammoniuraridiel
solution (30 mL) at CC. The reaction mixture was extracted
with ethyl acetate (5x30 mL), dried over anhydrous3@ and
concentrated under reduced pressure. The cruddugravas
purified through silica gel (60-120 mesh) column
chromatography to afford compoutil as a colorless liquid (5.1
g, 8.73 mmol, 84% over 2 step&.= 0.6 (5% EtOAc-Hexane).
[a]®= — 3.86 ¢ 0.78, CHC)). IR Vs 2928, 2857,
1464,1377,1219, 1111, 823,773, 704 'cniH NMR (300 MHz,
CDCly): 6 7.70-7.65 (m, 4H), 7.45-7.36 (m, 6H), 5.37-5.34 (m

(m, 4H), 1.37 (s, 3H), 1.40 (s, 3H), 1.36-1.22 (m, 25H)6 (s,
9H), 0.88 (tJ = 6.7 Hz, 3H) ppni’C NMR (75 MHz, CDCJ): [

0 135.60, 133.23, 133.18, 129.91, 129.79, 129.719.6R}
127.66, 108.33, 81.12, 78.49, 64.19, 33.40, 318B3& 29.71,
29.51, 29.44, 29.31, 29.27, 27.42, 27.21, 26.987%626.09,
22.66, 19.20, 14.10 ppm. MS(EShHm/z 629 [M+NaJ.
HRMS(ESI) m/z calculated for GHg,0sSiNa 629.4360, found
629.4377.

successively with, saturated NaHg$dlution (30 mL), and brine
(20 mL). The organic layer was dried (S&y), filtered, and
concentrated under reduced pressure to afford laf@ldehyde),
which was directly used for next step without furtparification.

A solution of n-BuLi in hexane (1.6 M, 4.6 mL, 7.3mual) was
added dropwise to a stirred and cooled solutiorrimfethylsilyl
acetylene (1.14 mL, 8.1 mmol) in dry THF (10 mL)-@0 °C
under argon. After the addition, the stirred mixturas allowed

to warm to-10°C to ensure the formation of LICCTMS. It was
then cooled again to -78 and to this was added a solution of
aldehyde (1.50 g, 4.09 mmol) obtained fraéin dry THF (20
mL) dropwise. The mixture was stirred for 1 h at same
temperature, and then left to stand overnight witladgal

2H), 3.39 (dt] = 4.3, 7.5 Hz, 1H), 3.76-3.70 (m. 3H), 2.04-1.98 warming to room temperature. The mixture was thaumetd with

ice and aq. NECI solution, and extracted with ethyl acetate
(4x20 mL). The organic layer was washed with water lanirak,
dried (MgSQ), and concentrated in vacuo and separated by using
silica gel (100-200 mesh) to giu® as a yellow liquid along with
19a. (19:19a (1:1)), 1.5 g, 79%).

19: R = 0.5 (10% EtOAc-Hexane).a[*p = -7.17 ¢ 0.21,
CHCL). IR Vnae 3447, 2955, 2924, 2853, 1711, 1461, 1376,
1248, 1186, 1080, 968, 845, 761 tm'H NMR (300 MHz,
CDCL): 6 5.36-5.32 (m, 2H), 4.34 (d,= 6.5, 1H), 3.92 (dt) =
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3.3, 7.9 Hz, 1H), 3.72 (] = 6.8, 1H), 2.04-1.98 (m, 4H), 1.79- chromatography to afford colorless liquid (35 mgd9mmol,
1.70 (m, 1H), 1.63-1.54 (m, 1H), 1.43 (s, 3H), 1.403H), 1.35- 84%). The analytical data of this compound was fotmde
1.23 (m, 23H), 0.88 (t) = 6.7 Hz, 3H), 0.18 (s, 9H) ppriC identical with compoundi().

NMR (75 MHz, CDCY: 6 12092, 129.77, 109.28, 102.45, , 1\ o1 145585 ((2)-Heptadee.8-en-Lyl)-22-dimethyl-
8331, 78.13, 64.43, 34.01, 31.88, 29.74, 20.6742920.26, b (RL(USSH) 5 (Z)-Hieptadec-Ben-Lyl)-2 2-dimeih)
2754, 27.19, 27.10, 26.04, 22.66, 14.10, -0.30 PHS(ES):  © d}y'n‘f’i‘_’o"l’“(‘él')y )-6-((4-methoxybenzyl)oxy)hexa-2,4-diyn-1-

m/z 487 [M+Na]. HRMS(ESI)m/z calculated for GHs;05SiH
465.3758, found 465.3793. CuCl (1 mg) was added to a 30% n-butylamine solut®mL)
e (7). 2 en1ul\o o 1 to get a blue colored solution. After the additidrfew crystals
((j?())xlol(grliﬁi))zf((tzr?#ﬁ;?gilfpfgp%zwn?fo?I(ng)]yl 1.3 of hydroxylamine hydrochloride, blue color was disegred.
Then the alkyndl (10 mg, 0.025 mmol) in 5 mL diethyl ether
R = 0.5 (10% EtOAc-Hexane)a]*’, = -5.29 €0.17, CHC}).'"H  was added at once and immediately cooled f€0Then the
NMR (300 MHz, CDC}): ¢ 5.36-5.31 (m, 2H), 4.08 (di,= 3.3,  bromo alkyne20 (5.8 mg, 0.022 mmol) was added at once and
8.2 Hz, 1H), 3.78 (dd) = 3.0, 8.0 Hz, 1H), 2.37 (bs, 1H), 2.04- stirred for 60 min. During the reaction it was neeegso add
1.98 (m, 4H), 1.79-1.71 (m, 1H), 1.63-1.55 (m, 2H431(s, 3H), hydroxylamine hydrochloride crystals (to maintairower
1.41 (s, 3H), 1.35-1.24 (m, 22H), 0.88Jt 6.5 Hz, 3H), 0.18 (s, oxidation state of copper) in appropriate intervdlse reaction
9H) ppm.”*C NMR (75 MHz, CDCJ): 6 129.93, 129.78, 108.83, mixture was extracted with diethyl ether (5x15 mLpntbined
101.90, 92.30, 82.26, 76.81, 62.25, 34.06, 31.8975 29.73, organic layers were dried over anhydrous ,3& and
29.51, 29.48, 29.31, 29.26, 27.54, 27.20, 26.8608622.67, concentrated under reduced pressure. The crude w@&fseg
14.10, -0.30. through silica gel (60-120 mesh) column chromatplgyato
. afford compound2l (8.6 mg, 60%).R = 0.3 (10% EtOAc-
‘1"2; dio@;n_ _(l(l‘_‘j’;sr)(;g:(z(s)r;f*l_eglt?ff)c'&e"'l'y')'z'z'd'me‘hy" Hexane). {i]%= -1.00 € 0.3, CHCY). IR vy 3423, 2924, 2853,
' 1737, 1612, 1513, 1461, 1348, 1249, 1075, 1037, 828 cn.
To the solution of compount® (0.07 g, 0.15 mmol) dissolved ‘H NMR (300 MHz, CDCJ): 6 7.29-7.24 (m, 2H), 6.91-6.86 (m,
in dry THF (5 mL) at 0°C was added n-tetrabutylammonium 2H), 5.36-5.32 (m, 2H), 4.53 (s, 2H), 4.42 (d= 4.5 Hz, 1H),
fluoride (0.22 mL, 0.22 mmol, 1.0 M) dropwise aniretl for 2 4.20 (s, 2H), 3.39 (dtl= 3.8, 7.8 Hz, 1H), 3.81 (s, 3H), 3.75 (dd,
h. The reaction was quenched with saturated aqueom®aium  J-4.5, 7.7 Hz, 1H), 2.05-1.93 (m, 4H), 1.70-1.56 (m, 2H}4
chloride solution (5 mL) at 6C. The reaction mixture was (s, 3H), 1.42(s, 3H), 1.40-1.18 (m, 25H), 0.88)(% 6.7 Hz, 3H)
extracted with ethyl acetate (3x7 mL), dried ovehyairous ppm.°C NMR (125 MHz, CDG)): 6 159.48, 129.94, 129.84,
Na,SQO,and concentrated under reduced pressure. The wrasle 129.78, 128.95, 113.87, 109.59, 83.02, 77.55, 764838,
purified through silica gel (60-120 mesh) column 71.38, 70.25, 70.12, 63.06, 57.04, 55.26, 33.498%129.75,
chromatography, to afford compound as colorless liquid (49 29.69, 29.55, 29.51, 29.40, 29.30, 29.22, 27.562(R727.18,
mg, 0.12 mmol, 84%)R = 0.4 (10% EtOAc-Hexane)a[’, = -  26.98, 25.90, 22.67, 14.11 ppm. MS(ESI): 589 [M+N&jRMS
8.7 € 0.32, CHC)). IR Ve 3446, 3309, 2987, 2925, %854, m/zcalculated for ggHs,NaQ; 589.3863, found 589.3896.
1633, 1461, 1375, 124§, 1218, 1167, 1055, 870, 830, H 412 (R)-1-((4S55)-5-((2)-Heptadec-8-en-1-y1)-2,2-dimethyl-
NMR (300 MHz, CDC})): ¢ 5.37-5.31 (m, 2H), 4.36-4.30 (m, 1,3-dioxolan-4-yl)but-2-yne-14-diol (23)
1H), 3.96 (dtJ=3.7, 7.5 Hz, 1H), 3.75 (dd,= 4.5, 7.5 Hz, 1H), ™ '
2.52 (d,J = 2.2 Hz, 1H), 2.48 (d) = 6.7 Hz, 1H), 2.06-1.93 (m, CuCl (1 mg) was added to a 30% n-butylamine satu®mL).
4H), 1.69-1.50 (m, 3H), 1.43 (s, 3H),1.41 (s, 3H), 11371 (m, Then the color was changed to blue. After the asiditf few
24H), 0.88 (tJ = 7.5 Hz, 3H) ppm-"C NMR (75 MHz, CDC)): crystals of hydroxylamine hydrochloride, blue colavas
0 129.92, 129.75, 109.41, 83.23,81.54, 77.52, 746854, disappeared. Then the alkydé (20 mg, 0.05 mmol) in 5 mL
33.53, 31.85, 29.69(2C), 29.64, 29.47, 29.34(20)2@, 29.17, diethyl ether was added at once and immediatelyecotn 0°C.
27.52, 27.16, 25.89, 22.63, 14.08 ppm.MS(EShHiz 415 To this the brominated propargyl alcoh2? (6.1 mg, 0.045
[M+Na]*. HRMS(ESI)m/z calculated for GH,O;Na 415.3183, mmol) was added at once and stirred for 30 min. Ruihe
found 415.3196. reaction it was necessary to add hydroxylamine tojdaside
. crystals (to maintain lower oxidation state of cappén
Lllé?dio%)l:aln- _(l(lflj’;’sr)(;g:(z(s)r;i?glt?ff;?:ggg)'z’z'd'methyl' appropriate intervals. The reaction mixture was astad with
’ diethyl ether (5x15 mL). Combined organic layers everied
To a solution of compountBa (50 mg, 0.1 mmol) in toluene (3 over anhydrous N&O, and concentrated under reduced pressure.
mL) was added RR (56 mg, 0.2 mmol) and-ditrobenzoic acid The crude was purified through silica gel (60-12Gsm)ecolumn
(16.7 mg, 0.1 mmol). The solution was cooled to Oat@ then chromatography to afford compour23 (15.4 mg, 0.03 mmol,
diisopropyl azodicarboxylate DIAD (0.04 mL, 0.2 mmalps  68%). R = 0.3 (30% EtOAc-Hexane)a]*s= -3.41 ¢ 0.09,
added. The solution was warmed to rt over 90 minssinged for ~ CHCly). IR Vnae 3421, 2925, 2854, 1741, 1462, 1376, 1219,
over night. The mixture was concentrated in vacunimeveal the 1041, 772 cril. *HNMR (300 MHz, CDCJ): ¢ 5.39-5.32 (m,
crude product, which was used for the next step withather ~ 2H), 4.52 (s, 2H), 4.41 (dl = 3.4 Hz, 1H), 4.20 (s, 2H), 3.99-
purification. IR V., 3451, 2925, 2854, 2182, 1737, 1640, 1608,3.89 (m, 1H), 3.81 (s, 3H), 3.75 (dil= 7.7, 4.5 Hz, 1H), 2.05-
1532, 1492, 1462, 1374, 760, 719, 54I'cthl NMR (300 MHz, ~ 1.93 (m, 4H), 1.73-1.50 (m, 2H), 1.44 (s, 3H), 1.413H), 1.40-
CDCL): § 8.32-8.24 (m, 4H), 5.76 (d, 1H,= 7.4 Hz), 5.40-5.34 1.20 (m, 24H), 0.88 (] = 7.0 Hz, 3H) ppm=C NMR (75 MHz,
(m, 2H), 4.12 (dt] = 3.3, 8.2 Hz, 1H), 3.99-3.94 (m, 1H), 2.06- CDCL): ¢ 129.99, 129.79, 109.59, 83.02, 82.43, 78.06, 77.56
1.94 (m, 4H), 1.70-1.57 (m, 2H), 1.42 (s, 3H), 1.403H), 1.37- 63.11, 60.39, 51.41, 33.48, 31.89, 30.92, 29.7562929.65,
1.22 (m, 25H), 0.88 (t, 3H] = 6.5 Hz) ppm. HRMS calculated 29.51, 29.43, 29.37, 29.31, 29.22, 29.10, 29.075%727.21,
for CssHssNaNQ,Si 636.3691, found 636.3727. To the solution of27.19, 26.99, 25.85, 22.66, 14.11. MS(E®tyz 470 [M+Na]"
crude ester obtained above (67 mg, 0.1 mmol) in Mé®HhL) HRMS(ESI) m/z calculated for GH,NaO, 469.3288, found
was added KCO; (22 mg, 0.16 mmol) and the mixture was 469.3298.
stirred for 1 h. The solvents were evaporated umrdeaum. The :
crude product was purified using silica gel (60-12@jumn 4.13. Petrosiol A (6)



8 Tetrahedron

To a solution of th&3 (8 mg, 0.017 mmol) in MeOH (3 mL),

(50% EtOAc/petroleum ether)a]**, = -9.41 € 0.07, MEOH).

catalytic p-toluenesulfonic acid (PTSA) (2 mg,) was added at 'HNMR (500MHz, CDCY): 6 5.41-5.31 (m, 2H), 4.60 (bs, 1H),

°C and the reaction mixture was stirred at rt for [20The
reaction mixture was quenched by the addition aflSgaHCG;
(5 mg, mmol) and the solvent was evaporated. Theecrasidue
was purified by column chromatography (70:30) petioi
ether/EtOAC) to obtain petrosiol A (6 mg, 0.014 mn&3%) as a
colourless liquid. R= 0.3 (50% EtOAc/petroleum ethery]f =
-4.53 € 0.34, MeOH); Lit! [a]*, = -2.9 € 0.16, MeOH). IR

4.35 (s, 2H), 4.05 (bs, 1H), 3.78 (bs, 1H), 3.55 (4), 2.07-

1.97 (m, 4H), 1.41-1.20 (m, 25H), 0.88 (,= 6.9 Hz, 3H)

ppm*C NMR (125 MHz, CDGCJ): § 129.98, 129.78, 77.56,
74.21, 71.59, 66.02, 51.41, 31.90, 31.82, 29.6952929.47,

29.44,29.31, 29.22, 27.22, 27.19, 25.42, 22.6&LA4.11.

Ve 3385, 2924, 2853, 1647, 1460, 1261, 1029, 722".cm 4.17. (((2)-4-((4S,55)-5-((Benzyloxy)methyl)-2,2-dimethyl-1,3-

'HNMR (300 MHz, CDCJ+CD,0D 4:1): 6 5.41-5.29 (m, 2H),

dioxolan-4-yl)but-3-en-1-yl)oxy)(tert-butyl)diphenylsilane

4.46 (d,J = 7.1 Hz, 1H), 4.26 (s, 2H), 3.83-3.73 (M, 1H), 381 ( (33)

3H), 3.43 (dd,) = 2.0, 7.3 Hz, 1H), 2.08-1.96 (m, 4H), 1.64-1.49

(m, 1H), 1.43-1.23 (m, 24H), 0.89 (= 6.9 Hz, 3H) ppm*C
NMR (75 MHz, CDC}+CD-;0OD) 4:1): 6 130.47, 130.42, 78.67,
76.91, 71.63, 70.43, 69.25, 64.85, 50.83, 34.58553230.42,
30.38, 30.30, 30.20, 30.14, 29.95, 29.77, 27.7743623.28,
14.38. MS(ESI)m/z429 [M+Na]. HRMS (ESI)m/z calculated
for C,sH4o,Na0, 429.2975, found 429.2989.

4.14. (9)-1-((4S,5S)-5-((Z2)-Heptadec-8-en-1-yl)-2,2-dimethyl-
1,3-dioxolan-4-yl)prop-2-yn-1-ol (24)

Compound19a (0.07 g, 0.15 mmol) was dissolved in dry THF Butyldiphenylsilyl)oxy)decyl)triphenylphosphonium

(5 mL) and cooled to OC. To this n-tetrabutylammonium
fluoride (0.22 mL, 0.22 mmol, 1.0 M) was added dragavand
stirred for 2 h. The reaction was quenched with sé¢draqueous
ammonium chloride solution (5 mL) at @. The reaction
mixture was extracted with ethyl acetate (3x7 mLjedlrover

To the mono protected alcorg# (10.0 g, 39.6 mmol) dissolved
in a solvent mixture THF:DMSO (1:1, 140 mL), was addBX
(16.6 g, 59.5 mmol) and stirred for 2 h at roompernature. The
reaction mixture was diluted with ice-cold water (30Q) and
extracted with CHCI, (5x100 mL). Combined organic layers
were washed with saturated NaHC@50 mL), dried over
anhydrous Nz5O, and concentrated under reduced pressure to
yield the crude aldehyde (10.0 g, 40 mmol) which wasctly
used for next step without further purification. {{tert-
odide
(47.04 g, 60 mmol) was dissolved in dry THF (150 nad
cooled to -78C. To thisn-BuLi (22.4 mL, 56 mmol, 2.5 M) was
added drop wise and stirred for 3 h at the same deatyre.
During this time reaction color was changed from deks to
brick red. To this, the crude aldehyde dissolvedamhydrous

anhydrous Nz50O, and concentrated under reduced pressure. ThgHF (50 mL) was added drop wise and stirred for avight

crude product was purified through silica gel (6@ l2esh)
column chromatography, to afford compoud as colorless
liquid (49 mg, 0.12 mmol, 84%R; = 0.4 (10% EtOAc-Hexane).
[a]®p = -5.56 € 0.72, CHCY). '"H NMR (300 MHz, CDCJ): ¢
5.36-5.33 (m, 2H), 4.52-4.59 (m, 1H), 4.08 (@t 3.6, 8.2 Hz,
1H), 3.79 (ddJ = 3.8, 7.7 Hz, 1H), 2.53 (d,= 2.2 Hz, 1H), 2.32
(bs, 1H), 2.04-1.97 (m, 4H), 1.76-1.68 (m, 1H), 1.6851(m,
1H), 1.43 (s, 6H), 1.36-1.24 (m, 24H), 0.88Jt= 6.8 Hz, 3H)
ppm. °C NMR (75 MHz, CDCJ): ¢ 129.94, 129.79, 109.09,
82.35, 80.87, 77.38, 75.15, 62.32, 34.03, 32.59573231.89,
29.75, 29.68, 29.64, 29.51, 29.31, 29.21, 29.06552727.26,
27.18, 26.91, 25.98, 22.67, 14.10.

4.15.  (9)-1-((4S,59)-5-((2)-Hex-2-en-1-yl)-2,2-dimethyl-1,3-
dioxolan-4-yl)hexa-2,4-diyne-1,6-diol (25)

Similar procedure was adopted as used for the @tpa of
compound18 starting from alkyne24 (20 mg, 0.05 mmol) and
brominated propargyl alcoh@? (6.1 mg, 0.045 mmol) to yield

after allowing the reaction mixture to warm to ro@mperature.
The reaction mixture was quenched with saturated arumno
chloride (40 mL) at C. The reaction mixture was extracted
with ethyl acetate (5x40 mL), dried over anhydrousS@ and
concentrated under reduced pressure. The resudtinde was
purified through silica gel (60-120 mesh) column
chromatography to afford compouBd as yellow liquid (22.1 g,
35.19 mmol, 86% over two stepsi = 0.7 (10% EtOAc-
Hexane). % = +2.79 € 1.7, CHC). IR Vmax 2925, 2856,
1461, 1430, 1373, 1219, 1099, 1024, 914, 747.ciH NMR
(500 MHz, CDCJ): § 7.78-7.68 (m, 4H), 7.48 - 7.28 (m, 11H),
5.74-5.66 (m, 1H), 5.46-5.39 (m, 1H), 4.73-4.66 (i),14.62 (s,
2H), 3.94-3.87 (m, 1H), 3.73-3.53 (m, 4H), 2.21-1.68 @H),
1.65-1.56 (m, 1H), 1.48 (s, 6H), 1.41-1.24 (m, 14H)9X(s, 9H)
ppm. *C NMR (125 MHz, CDG)): § 137.94, 136.38, 135.50,
134.74, 134.10, 129.52, 129.40, 128.25, 127.61,5827127.50,
126.03, 109.12, 80.38, 73.50, 73.39, 69.14, 633243, 29.64,
29.55, 29.49, 29.37, 29.31, 29.18, 27.70, 27.1393626.83,

compound?5 as a pale yellow liquid (15.4 mg, 0.03 mmol, 68%).26.52, 25.73, 19.17 ppm. MS(EShm/z 651 [M+Na].

R = 0.3 (30% EtOAc-Hexane)a]*’y = -6.74 € 0.36, CHCJ). 'H
NMR (300 MHz, CDC)): § 5.41-5.31 (m, 2H), 4.55 (d,= 2.4,
1H), 4.35 (s, 2H), 4.04 (df,= 3.9, 7.7 Hz, 1H), 3.79 (dd,= 3.7,
7.9 Hz, 1H), 2.09-1.92 (m, 4H), 1.75-1.54 (m, 4H), 1(#36H),
1.38-1.22 (m, 30H), 0.88 (8,= 5.8 Hz, 3H)**C NMR (75 MHz,

HRMS(ESI) m/z calculated for GHs¢NaQ,Si 651.3840, found
651.3871.

4.18. (2)-4-((4S,59)-5-((Benzyloxy)methyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)but-3-en-1-ol (31)

CDCly): 6 129.96, 129.78, 109.38, 82.51, 77.90, 77.50, 76.48

70.83, 69.42, 63.10, 51.28, 33.75, 32.58, 31.8774929.66,
29.62, 29.54, 29.48, 29.38, 29.29, 29.21, 29.16072927.54,
27.19, 26.88, 25.90, 22.65, 14.08.

4.16. C6-epi-PetrosiolA (26)

To a solution of the compoura$ (6 mg, 0.013 mmol) in MeOH
(3 mL), catalytic PTSA (2 mg) was added at’@© and the
reaction mixture was stirred at rt for 20 h. Thectien mixture
was quenched by the addition of solid NaHQ® mg) and the
solvent was evaporated. The crude residue was mlriig
column chromatography (70:30) petroleum ether/EtOAx)
obtain26 (4.5 mg, 0.011 mmol, 83%) as a yellow liquil= 0.3

Compound33 (6.0 g, 9.5 mmol) was dissolved in dry THF (35
mL) and cooled to 6C. To this n-tetrabutylammonium fluoride
(14.3 mL, 14.3 mmol, 1.0 M) was added dropwise dinced for

2 h. The reaction was quenched with saturated aqueous
ammonium chloride solution (15 mL) at €. The reaction
mixture was extracted with ethyl acetate (3x30 mlijedl over
anhydrous Ng50O,and concentrated under reduced pressure. The
crude was purified through silica gel (60-120 mesb)jumn
chromatography, to afford compourdd as pale yellow liquid
(3.49 g, 8.9 mmol, 94%J; = 0.6 (20% EtOAc-Hexane)u"*p =

5.37 € 1.2, CHC}). IR e 3431, 2984, 2924, 2855, 1725,
1657, 1456, 1372, 1247, 1221, 1165, 1075, 861,c2 'H



NMR (500 MHz, CDC)): ¢ 7.36-7.27 (m, 5H), 5.71-5.62 (m,
1H), 5.42-5.35 (m, 1H), 4.66 - 4.60 (m, 1H), 4.592d), 3.86
(dt, 1H,J= 2.9, 5.3 Hz), 3.65 - 3.52 (m, 4H), 2.15-1.95 (m, ,2H)
1.59-1.50 (m, 1H), 1.44 (s, 6H), 1.37-1.22 (m, 12Hjnpp'C
NMR (75 MHz, CDC}): ¢ 137.91, 136.34, 128.22, 127.51,
125.99, 109.09, 80.34, 73.46, 73.35, 69.11, 6232%7, 29.48,
29.42, 29.29, 29.09, 27.63, 27.08, 26.90, 25.65.pdR(ESI):
m/z 413 [M+Na]. HRMS(ESI) m/z calculated for GHz4O,
391.2843, found 391.2866.

4.19. (4S,59)-4-((Benzyloxy)methyl)-2,2-dimethyl-5-((12,42)-
7-methylocta-1,4-dien-1-yl)-1,3-dioxolane (30)

To the alcohol31 (5.0 g, 12.8 mmol) dissolved in a solvent
mixture THF:DMSO (1:1, 60 mL), was added at once IBX38
g, 19.2 mmol) and stirred for 2 h at room tempemturhe
reaction mixture was diluted with ice cold water (7Q)nand
extracted with CKCl, (5x50 mL). Combined organic layers were
washed with saturated NaHG@Q@.20 mL), dried over anhydrous
N&SQO, and concentrated under reduced pressure yielded t
crude aldehyde (5.0 g, 12.8 mmol) which was direatgd for
further step without purification. (3-methyl)butylrighenyl
phosphonium bromide (15.9 g, 38.6 mmol) was dissblaedry
THF (90 mL) and cooled to -7&. To this n-BuLi (13.9 mL,
34.7mmol, 2.5 M) was added drop wise and stirredLfbrat the
same temperature. During this time reaction color erenged
from colorless to brick red. To this, the crudeetigide dissolved
in anhydrous THF (30 mL) was added drop wise andestifor
overnight after allowing the reaction mixture to watonroom
temperature. The reaction mixture was quenched withrated
ammonium chloride 30 mL) at @. The reaction mixture was
extracted with ethyl acetate (5x30 mL), dried ovahyarous
NaSQ, and concentrated under reduced pressure. Theingsul
crude was purified through silica gel (60-120 mesbjumn
chromatography to afford compou(@D) as colorless liquid (4.5
g, 10.2 mmol, 81% over two steps} = 0.75 (20% EtOAc-
Hexane). ¢]*° = +4.98 €,1.08, CHC)). IR Ve 2925, 2857,
1733, 1457, 1372, 1219, 1165, 1080, 1027, 914, 883, 698
cm’. 'HNMR (300 MHz, CDCJ): 6 7.35 - 7.26 (m, 5H), 5.70 -
5.63 (M, 1H), 5.42 - 5.33 (m, 3H), 4.66 - 4.61 (m, 1459 (s,
2H), 3.86 (dt,J =5.4, 3.0 Hz, 1H), 3.62 - 3.58 (m, 1H), 3.56 -
3.52 (m, 1H), 2.15 - 2.07 (m, 1H), 2.05 - 1.97 (m, 3HP3 -
1.89 (m, 2H), 1.63 - 1.55 (m, 1H), 1.44 (s, 6H), 11369 (m,
16H), 0.89 (d, 6HJ = 6.4 Hz) ppm**C NMR (75 MHz, CDC)):

0 137.93, 136.31, 130.45, 128.44, 128.22, 127.516.0&2
109.07, 80.36, 73.47, 73.36, 69.13, 36.29, 29.86,2 29.40,
29.36, 29.23, 29.14, 28.60, 27.66, 27.21, 27.11912622.32
ppm. MS(ESI)m/z465 [M+Na]. HRMS(ESI)m/zcalculated for
CygH4eNaGO; 465.3339, found 465.3374.

4.20. ((4S,59)-2,2-Dimethyl-5-(4-methylpentyl)-1,3-dioxolan-
4-yl)methanol (28)

To the compound0 (3.0 g, 6.78 mmol) dissolved in HPLC
grade ethyl acetate (7 mL) was added Pd¢gdF§ mg) and the
reaction was stirred under,ldtmosphere for 8 h. The reaction
mixture was filtered over celite and concentratedasrreduced
pressure. The crude product was purified througbasgel (60-
120 mesh) column chromatography to afford compo2®ds
colorless liquid (2.27 g, 6.30 mmol, 949R8.= 0.3 (25% EtOAc-
Hexane). §]* 5= -12.36 ¢ 0.6, CHC)). IR Vs 3453, 2928,
2854, 1737, 1460, 1373, 1248, 1219, 1167, 1096;,1992, 854,
804, 754, 671 cih "HNMR (500 MHz, CDCY): J 3.87 (dt,J =
4.2 ,7.9 Hz, 1H), 3.79 (dd,= 2.8, 11.9 Hz, 1H), 3.75-3.71 (m,
1H), 3.59 (ddJ = 2.8, 11.9 Hz, 1H), 1.62- 1.44 (m, 2H), 1.42 (s,
3H), 1.41 (s, 3H), 1.36 - 1.21 (m, 21H), 0.86J¢; 6.7 Hz) ppm.
*C NMR (75 MHz, CDCJ)): § 108.53, 81.47, 76.86, 62.06,

9
39.05, 33.09, 29.93, 29.67, 29.64, 29.55, 29.4W727.40,
27.38, 27.03, 25.97, 22.65 ppm. MS(EShHiz 379 [M+NaJ.
HRMS(ESI) m/z calculated for GH40; 357.3363, found
357.3352.

4.21. Penta-2,4-diyn-1-ol

In an oven-dried round-bottom flask was taken 50dnL. THF
and 0.98 g (5.08 mmol) 1,4-bis(trimethylsilyl)buitate. The
solution was cooled to —10 °C and allowed to stir X6rmin,
after which 4.29 mL MeLi-LiBr (1.5 M in ether, 6.4dmol, 1.26
equiv.) was added dropwise. The solution turned goidesolor,
and was allowed to stir at —10 °C for an additiorandin. The
cold bath was then removed, and the solution wasvatioto
warm to room temperature and stirred for 1 h. THatiem was
then recooled to 0 °C, and to this a suspensiod.26 g (8.72
mmol, 1.72 equiv.) paraformaldehyde in 10 mL dryFTMas
added slowly, which caused the mixture to becomedsiolihe
mixture was then warmed to room temperature and iewed

to stir for an additional 8 h. The resultant mietwas washed
I%eequentially with saturated N@I solution, saturated NaHGO
solution, and brine. The aqueous washings were cadbamd
extracted with ether. The combined organics wereddaeer
anhydrous MgSQ) filtered, and concentrated under reduced
pressure. The resultant oily residue was purifiedugh silica
gel (60-120 mesh) column chromatography to afford
corresponding formylated product as a pale goldéef0®35 g,
4.32 mmol, 85%)R; = 0.3 (20 % EtOAc-Hexane)d NMR (500
MHz CDCL): ¢ 4.32 (d,J= 0.7 Hz, 2H), 2.15 () = 0.9 Hz, 1H);
*C NMR (75 MHz CDCY)) & 74.33, 69.90, 68.44, 67.30, 51.16.
IR Vmax 3286, 2919, 2861, 2063, 1629, 848, 713'cm

4.22. tert-Butyldimethyl(penta-2,4-diyn-1-yl)silane (27)

Imidazole (0.51 g, 7.5 mmol) was added to a soutf penta-
2,4-diyn-1-ol (0.20 g, 2.5 mmol) in GBI, (5 mL) at 0 °C. The
solution was stirred for 15 min to dissolve the iazdle, before
adding '‘BuPhSiCl (0.56 g, 3.75 mmol) at 0 °C. The reaction
mixture was allowed to warm to rt. After 1 h, the react
mixture was diluted with water (2 mL) and the aqueaysr was
extracted with CKCIl, (2 x5 mL) and dried over (MgS{p
Removal of the solvent under reduced pressuredstba yellow
oil. The resultant yellow oil was purified by siligel (60-120
mesh) column chromatography to afford tert-
butyldimethyl(penta-2,4-diyn-1-yl) silane as a palellow oil
(0.44 g, 2.4 m mol 99%)R = 0.8 (10 % EtOAc-HexanejH
NMR (500 MHz (CDCJ): § 4.36 (d,J = 1.1 Hz, 2H), 2.15 (J =
1.1 Hz, 1H), 0.91 (s, 9H), 0.12 (s, 6HJC NMR (75 MHz)
(CDCly): ¢ 75.05, 69.01, 67.77, 67.65, 51.89, -5.23. UR
3302, 2941, 2894, 1464, 1368, 777, 720'cm

4.23.  (R)/(S)-6-((tert-Butyldimethylsilyl)oxy)-1-((4S,55)-2,2-
dimethyl-5-(4-methylpentyl)-1,3-dioxolan-4-yl)hexa-2,4-diyn-
1-ol (35, 35a)

A solution of oxalyl chloride (0.02 mL, 0.28 mmoh dry
CH.Cl, (2 mL) was cooled to —78C under an atmosphere of
argon. A solution of DMSO (0.039 mL, 0.56 mmol) in &H (2
mL) was added at a rate such that the reaction tetye
remained below —68C. After stirring for 5 min, a solution of
alcohol 28 (50 mg, 0.14 mmol) in Ci€l, (15 mL) was added
slowly, and the resulting mixture was stirred for b&in.
Triethylamine (0.11 mL, 0.84 mmol) was added slowid after
stirring the reaction for additional 10 min. at I8 the cooling
bath was removed and the reaction was allowed to wanoom
temperature for 45 min. Upon reaching room tempegatwater
(5 mL) was added and stirring was continued fordditenal 15
min. The reaction mixture was transferred to a spey funnel,
washed successively with, saturated NaHG@lution (30 mL),
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and brine (20 mL). The organic layer was dried ,8\@),
filtered, and concentrated under reduced pressuadrd the oil
34 (aldehyde), which was directly used for next stephouit
further purification.

A solution of n-BuLi in hexane (1.6 M, 0.15 mL, 8.2nmol)
was added dropwise to a stirred and cooled soluficompound
27 (54 mg, 0.28 mmol) in dry THF (5 mL) at -78 under argon
atmosphere. To this was added the solution of almude
aldehyde34 (50 mg, 0.14 mmol in 3 mL THF) and the mixture
was stirred for 1 h at same temperature, and thigridestand
overnight with gradual warming to room temperaturéhe T
mixture was then diluted with ice-cooled and aq.,8Hsolution,
and extracted with ethyl acetate (4x5 mL). The ciglyer was
washed with water and brine, dried (Mg$@nd concentrated in
vacuum and the products were purified by usingasitiel (230 -
400 mesh) chromatography to gi8®5 and 35a as a yellow
liquids (77 mg, 0.14 mmol, 79%).

(R)-6-((tert-Butyldimethylsilyl)oxy)-1-((4S,55)-2,2-dimethyl-5-
(4-methylpentyl)-1,3-dioxolan-4-yl)hexa-2,4-diyn-1-ol (35)

35: R = 0.5 (10% EtOAc-Hexane)u]*, = -3.37 €075, CHC)).
IR Vmax 3247, 2924, 2855, 1716, 1461, 1372, 1251, 121651
1089, 837, 776, 749, 668 ém'H NMR (500 MHz, CDCJ): 6
4.42 - 4.39 (m, 1H), 4.38 (s, 2H), 3.95 (dt 3.9, 7.9 Hz, 1H),
3.74 (dd,J=4.8, 7.5Hz, 1H), 1.71-1.45 (m, 2H), 1.44 (s, 3H)11.4
(s, 3H), 1.35-1.20 (m, 24H), 0.90 (s, 9H), 0.86 Jd& 6.7 Hz,
6H), 0.12 (s, 6H) ppmC NMR (75 MHz, CDCJ): 6 109.54,
83.05, 78.67, 77.64, 76.24, 70.47, 68.57, 63.28015239.05,
33.55, 29.94, 29.69, 29.59, 29.51, 27.96, 27.55412726.99,
25.91, 25.72, 22.65, -5.20 ppm. MS(ES#/z 572 [M+NaJ.
HRMS(ESI) m/z calculated for GHgO,SiNa 571.4153, found
571.4177.

(9)-6-((tert-Butyldimethylsilyl)oxy)-1-((4S,5S)-2,2-dimethyl-5-
(4-methylpentyl)-1,3-dioxolan-4-yl)hexa-2,4-diyn-1-ol (35a)

R = 0.5 (10% EtOAc-Hexane)o]”°s = -5.68 ¢ 0.64, CHC)).
'H NMR (500 MHz, CDCJ): § 4.55 (d,J = 2.8 Hz, 1H), 4.38 (s,
2H), 4.04 (dtJ = 3.8, 8.0 Hz, 1H), 3.79 (dd,= 3.5, 7.9 Hz, 1H),
1.71-1.45 (m, 2H), 1.43 (s, 6H), 1.36- 1.20 (m, 2481%0 (s,
9H), 0.86 (d,J = 6.5 Hz, 6H), 0.12 (s, 6H) ppMiC NMR (75

Tetrahedron

To a solution of th&5a (8 mg, 0.014 mmol) in MeOH (3 mL),
catalytic PTSA (2.5 mg, 0.03 mmol) was added &€ Gand the
reaction mixture was stirred at rt for 20 h. Thectiean mixture
was quenched by the addition of solid NaHG®@.52 mg, 0.03
mmol) and the solvent was evaporated. The crudeluesivas
purified by column chromatography to obtain C6 eginof
petrosiol E36 (5.2 mg, 0.013 mmol, 91%) as a colourless liquid;
Rf = 0.3 (50% EtOAc/petroleum ethery]{, = 7.52 € 0.073,
MeOH). *H NMR (500 MHz, CDC}+CD;0D (4:1)):6 4.44 (d,J
= 6.8 Hz, 1H), 4.25 (s, 2H), 3.83-3.76 (m, 1H), 3.d0,0 =2.4,
6.7 Hz, 1H), 1.38-1.22 (m, 25H), 0.87 (& 6.6 Hz, 6H) ppm.
¥C NMR(75 MHz, CDC}+CD;0D) 4:1): 5 78.54, 75.43, 71.02,
64.77, 50.70, 42.61, 39.42, 33.76, 32.28, 30.29033029.70,
28.32, 27.77, 26.02, 23.02, 22.84 ppm.

Procedure
functionality:

4.26. (R)-1-((4S,55)-5-((Z2)-Heptadec-8-en-1-yl)-2,2-dimethyl-
1,3-dioxolan-4-yl)prop-2-yn-1-ol (11)

for stereoselective reduction of ketone

Dess-Martin periodinane (300 mg, 0.3 mmol) was addeitie
solution of alcohols1l and 24 (139 mg, 0.35 mmol)in
dichloromethane (3 mL) solution at 0 °C. The reactwas
allowed to stir at room temperature for 30 mins. Afthe
reaction was completed as determined by TLC, thil sehs
removed by filtration of the reaction mixture thgbua pad of
celite and washed twice with dichloromethane (3 mlhe T
filtrate was washed sequentially with aqueous sodium
bicarbonate and brine and dried over MgSThe solvent was
removed under reduced pressure to afford a sdidue that was
purified  through silica gel (60-120 mesh) column
chromatography to furnish the corresponding proyardetone
(127 mg, 0.32 mmol, 92%) as a colourless liguRi= 0.5 (10%
EtOAc-Hexane). ¢]*, = -9.40 ¢ 0.22, CHC)). IR Vyayx 3253,
2924, 2855, 2312, 2095, 1748, 1688, 1619, 14596,13221,
1164, 1081, 867 cth'H NMR (500 MHz, CDCJ): ¢ 5.40-5.32
(m, 2H), 4.14 (dt)=4.2, 7.6 Hz, 1H), 4.09 (d,= 7.6 Hz, 1H),
3.43 (s, 1H), 2.05-1.97 (m, 4H), 1.80-1.64 (m, 2H391(s, 3H),
1.46 (s, 3H), 1.37-1.23 (m, 24H), 0.88 Jt= 6.5 Hz, 3H) ppm.
¥C NMR (75 MHz, CDC)): § 186.10, 129.96, 129.75, 111.35,
85.70, 82.80, 79.55, 78.36, 33.44, 32.59, 32.558%8129.75,

MHz, CDCL): 6 109.29, 82.48, 78.58, 75.69, 71.26, 68.62, 63.0429.71, 29.65, 29.51, 29.47, 29.44, 29.34, 29.3118928.18,

52.02, 39.05, 33.82, 31.91, 29.94, 29.69, 29.523%929.26,
29.15, 29.08, 29.04, 28.94, 27.96, 27.57, 27.4119726.88,
25.96, 25.74, 22.65, -5.19 .

4.24. Petrosiol E (9)

To a solution of the&5 (8 mg, 0.014 mmol) in MeOH (3 mL),
catalytic PTSA (2.50 mg, 0.03 mmol) was added % @nd the
reaction mixture was stirred at rt for 20 h. Thecti®en mixture
was quenched by the addition of solid NaHG®@.52 mg, 0.03
mmol) and the solvent was evaporated. The crudeluesivas
purified by column chromatography to obtain peib& 9 (5.2
mg, 0.013 mmol, 91%) as a colorless liquid: R0.3 (50%
EtOAc/petroleum ether);a]*, = -4.16 € 0.4, MeOH); Lit’
[a]*5 = -1.0 € 0.06, MeOH). IRVya: 3357, 2922, 2854, 1719,
1459, 1373, 1215, 1028, 752, 669 tmH NMR (500 MHz,
CDCl+CD;0OD 4:1): 6 4.46 (d,J = 2.1Hz, 1H), 4.27 (s, 2H),
3.80-3.72 (m, 1H), 3.44 (dd,= 2.1, 6.7 Hz, 1H), 1.41-1.21 (m,
24H), 0.87 (d,J = 6.4 Hz, 6H) ppm*C NMR (75 MHz,
CDCl;+CDsOD (4:1)): 6 78.31, 77.64, 76.16, 71.29, 70.09,
68.94, 64.44, 50.61, 39.25, 34.17, 30.13, 29.87132827.60,
25.92, 22.73. MS(ESIm/z 417 [M+Na]. HRMS (ESI) m/z
calculated for gH,,Na0,417.2975, found 417.2966.

4.25. C6-epi-Petrosiol E (36)

27.29, 27.21, 27.17, 26.08, 25.61, 22.67, 14.10.dd®(ESI):
m/z392 [M+HJ".

To a magnetically stirred solution oR){(+)-2-methyl-CBS-
oxazaborolidine (1 M solution in toluene, 0.10 neL.10 mmol)
in anhydrous THF (5 mL) was added dropwise;BBMS (1 M
solution in THF, 0.20 mL, 0.20 mmol) at 0 °C, aie treaction
mixture was stirred at room temperature for 30 milie
generated complex was cooled to —78 °C, and thesiudion of
above prepared ketone (0.020 g, 0.05 mmol) in THmML) was
added dropwise. The stirring was continued until ¢benplete
consumption of starting material was observed (dicated by
TLC, approximately 24 h). The reaction mixture wasmched
with a saturated aqueous solution of J&Hand then diluted with
water (5 mL). The resulting solution was extractechviittOAc
(4X5 mL). The combined extracts were washed with b(ine
mL), dried with anhydrous N8Q,, filtered, and concentrated to
give the crude product. Purification by column chadography
(hexane/EtOAc, 90:10) gave diastereomeric mixtur@1®.g,
84%) ofl1l and24 in 7:3 ratio. The diasteromeric ratio was easily
determined fromiH NMR analysis.



4.27. Stereoseletive synthesis of (R)6-((tert-
butyldimethylsilyl)oxy)-1-((4R,5S)-2,2-dimethyl-5-(14-
methylpentadecyl)-1,3-dioxolan-4-yl)hexa-2,4-diyn-1-ol (35)

Dess-Martin periodinane (155 mg, 0.36 mmol) was dddahe
mixture of alcohols35 & 35a (100 mg, 0.18 mmol) in C}&l, (5
mL) at 0 °C. The reaction was allowed to stirr atnmoo
temperature for 30 min. After the reaction was comeplas
determined by TLC, the solid was removed by filtatiof the
reaction mixture through a pad of celite and wastwéde with
dichloromethane (5 mL). The filtrate was washed setjaiéy
with aqueous sodium bicarbonate and brine and doeer

MgSQO,. The solvent was removed under reduced pressure to

afford a solid residue that was purified througlcailgel (60-120
mesh) column chromatography to afford the corredjpon
propargylic ketone (91.6 mg, 0.16 mmol, 92%) asokréess
liquid R = 0.6 (10% EtOAc-Hexane)a[*>, = -18.18 ¢, 0.44,
CHCL). IR Vmax 2925, 2856, 2230, 2187, 1792, 1727, 1674,
1462, 1375, 1253, 1221, 1092, 838, 752, 711.cid NMR (500
MHz, CDCL): J 4.46 (s, 2H), 4.12 (dg = 4.2, 7.4 Hz), 4.06 (d]
= 7.7 Hz), 1.77- 1.49 (m, 2H), 1.48 (s, 3H), 1.463(d), 1.34-
1.24 (m, 24H), 0.91 (s, 9H), 0.86 (@~ 6.6 Hz), 0.13 (s, 6H)
ppm. *C NMR (75 MHz, CDCJ): ¢ 185.83, 111.39, 87.89,
85.86, 79.17, 78.54, 77.19, 73.25, 67.79, 52.13053933.35,
29.94, 29.68, 29.53, 29.46, 27.95, 27.41, 27.2903625.66,
25.60, 22.64, -5.24 ppm. MS(ESi)/z569 (M+Nay.

To a magnetically stirred solution oR){(+)-2-methyl-CBS-
oxazaborolidine (1 M solution in toluene, 0.073 n.073
mmol) in anhydrous THF (2 mL) was added dropwise.BMS
(1 M solution in THF, 0.14 mL, 0.14 mmol) at 0 °@nd the
reaction mixture was stirred at room temperature8tbmin. The
generated complex was cooled to —40 °C, and thesiudion of
above prepared ketone (0.020 g, 0.036 mmol) in T&RL)
was added dropwise. The stirring was continued umgitet was
complete consumption of starting material (indidatey TLC,
approximately 24 h). The reaction mixture was qbhedcwith a
saturated aqueous solution of MH and then diluted with water
(5 mL). The resulting solution was extracted with EtO@AX5
mL). The combined extracts were washed with brine (&, m
dried with anhydrous N&Q,, filtered, and concentrated to give
the crude product. Purification by column chromaapdy
(hexane/EtOAc, 90:10) gave diastereomeric mixtur@1(D.g,
89%) of35 and35ain 9.8:0.2 ratio by LCMS analysis.
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