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Abstract—A chiral pool approach starting with b-glucose, using the Yamaguchi protocol and a Z-selective HWE reaction followed
by lactonization, has been applied to execute the total synthesis of strictifolione.

© 2005 Elsevier Ltd. All rights reserved.

Strictifolione 1 belongs to the family of 5,6-dihydro-6-
pyrone derivatives having an alkyl side chain at the C6
position.! The broad range of biological activities re-
ported for this class of compounds has been ascribed
to their inherent tendency to act as good Michael accep-
tors. Strictifolione was isolated by Aimi and co-workers
from the stem bark of Cryptocarya strictifolia that grows
in the Indonesian tropical rainforests.” The relative and
the absolute configuration of strictifolione were revised
by the same group after accomplishing its first total syn-
thesis.®> Later, asymmetric syntheses, primarily with a
RCM as one of the key reactions, have been reported.*

As a part of our longstanding interest in the synthesis of
bioactive natural products using the chiron approach,’
we have taken up the total synthesis of strictifolione 1.
As shown in Figure 1, the disconnection process began
with two bonds at C(3)-C(4) and C(2')-C(3’), each of
which could be realized by a cis-HWE reaction and a
Yamaguchi approach, respectively. This led to the key
intermediate 2 whose preparation by a convergent ap-
proach would involve the intermediates 3 and 4. The
intermediate 3 was envisaged from D-glucose, while the
chiral propargyl alcohol 4 could be produced from the
epoxy chloride 6 by a double elimination protocol.

The synthesis of fragment 3 began by following the
literature procedure® to prepare 3-deoxy-1,2;5,6-di-O-
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Figure 1. Retrosynthetic analysis for strictifolione.

isopropylidene-a-p-glucofuranose 7 from b-glucose.
Selective deprotection of the 5,6-O-isopropylidene
group, sodium periodate mediated oxidative cleavage
and Wittig olefination with benzyltriphenylphosphorane
furnished an impure mixture of the styrene derivative 8.
Subsequent hydrogenation of 8 in the presence of
Raney-Ni and ethanol at 60 psi gave 5, whose spectral
and analytical data were in agreement with the assigned
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structure.”® Cleavage of the 1,2-O-isopropylidene group
of 5 in refluxing 30% aq AcOH followed by reduction
with LiAlH, in THF provided the triol 9 (Scheme 1).

Our next target was to invert the center at C-4 for which
the selective protection of the 1,2-glycol unit of 9 was first
carried out using 3-pentanone and catalytic CSA. The
expected dioxolane derivative 10 was obtained exclu-
sively leaving the 4-hydroxy group free. The Mitsunobu
reaction of 10 in the presence of TPP, DEAD, and ben-
zoic acid followed by hydrolysis of dioxolane ring gave
the diol 11. This was treated with TsCl, Bu,SnO, and tri-
ethylamine in CH,Cl,, which resulted in the formation of
the monotosyl derivative whose exposure to NaH in
THF afforded the desired epoxy derivative 3.7°

The synthesis of alkyne 4 began with the known® epox-
ide 12, which upon chlorination® in refluxing CCl, and
TPP gave the chloroepoxide 6. This was subjected to
double elimination reaction'® by using excess n-BuLi
in THF at —40 °C and the resulting propargyl alcohol
was protected as the TBS-ether 4 (Scheme 2).

Having now access to both the fragments 3 and 4, the
Yamaguchi protocol'! for C-C bond formation was
investigated in the presence of n-BuLi, BF5Et,O in
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THF at —78 °C. This protocol resulted in the formation
of the advanced intermediate 2. The spectral and analyt-
ical profiles of 2 were in agreement with the assigned
structure.!? The reduction of C=C to the corresponding
E-olefin with concomitant de-benzoylation occurred
when 2 was treated with Redal-H'3 in ether at —20 °C.
The required product 13 was isolated and consequently
transformed into the isopropylidene derivative 14 with
2,2-dimethoxypropane-catalytic CSA.'"* In the '°C
NMR of 14, the acetonide methyl groups resonated to-
gether at 24.9 ppm indicating a 1,3-anti-relationship. '’
This was further substantiated by the appearance of
the quaternary carbon in the downfield region (100.3

ppm).

Our next concern was to install the dihydropyran ring.
The PMB group was cleaved using DDQ in CH,Cly—
H,0 and then the free hydroxyl group of 15 was succes-
sively subjected to Swern oxidation and HWE reaction
with ethyl (di-o-tolylphosphono)acetate!® and NaH in
THF to obtain the Z-unsaturated ester 16 exclusively.!”
Among a few reagents examined, PPTS in ethanol'® at
55 °C effectively deprotected both the TBS and the aceto-
nide groups. Moreover, the lactonization step also took
place to complete the total synthesis of strictifolione 1.
The physical and spectroscopic data of the synthetic
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Scheme 1. Reagents and conditions: (a) 30% AcOH, rt, 75%; (b) NalO, on silica gel, CH,Cl,, 96%; (c) C¢HsCH,P*Ph;Br~, n-BuLi, THF, 0 °C — rt,
67%; d) Raney-Ni, ethanol, 60 psi, 98%; (e) 30% AcOH, reflux, 72%; (f) LiAlH,4, THF, rt, 92%; (g) 3-pentanone, CSA, 85%; (h) DEAD, TPP, benzoic
acid, THF, 91%; (i) PTSA, methanol, 74%; (j) TsCl, Bu,SnO, triethylamine, CH,Cl,, rt, 89%; (k) NaH, THF, 0 °C, 94%.
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Scheme 2. Reagents and conditions: (a) TPP, CCly, reflux, 87%; (b) n-BuLi, THF, —40 °C, 79%; (c) TBSCI, imidazole, CH,Cl,, rt, 81%; (d) n-BuLi,
BF;Et,0, THF, —78 °C, then 3, 85%; (e) red-Al, ether, —20 °C, 73%; (f) 2,4-DMP, CSA, acetone, 95%; (g) DDQ, DCM-water (9:1), 86%; (h) (i)
(COCl),, DMSO, Et3N, CH,Cl,, —78 °C; (ii) ethyl (di-o-tolylphosphono)acetate, NaH, THF, 0 — —78 °C, overall 81%; (i) PPTS, ethanol, 55 °C,

67%.
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sample 1 were in good agreement with the reported data
of natural strictifolione {[oc]g’ +61 (¢ 0.6, CHCly); lit.?
(o] +81.5 (¢ 0.52, CHCly); lit.* [o]% +54.1 (¢ 0.33,
CHCly)}.

In

summary, the total synthesis of strictifolione using a

combination of chiral pool approach and an asymmetric
epoxidation reaction has been accomplished.
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