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Total Synthesis of (—)-Przewalskin B
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ABSTRACT

' 11 steps
—_—
—_—
OH

Przewalskin B

The first total synthesis of (—)-Przewalskin B has been accomplished with an intramolecular nucleophilic acyl substitution (INAS) reaction and

an intramolecular aldol condensation as key steps.

Przewaskin B (1, Figure 1), anove diterpenoid isolated from
a Chinese medicinal plant Salvia przewalskii by Zhao et al.
in 2007, was found to exhibit modest anti-HIV-1 activity
with ECs = 30 ug/mL." The structure of 1 was revealed by
means of comprehensive NMR spectroscopic analysis and
a single-crystal X-ray study to have a fused tetracyclic
skeleton containing a five-membered spiro ring and a-hy-
droxy-[-ketone lactone moieties. Dueto its biologica profile
and intriguing structure, Przewalskin B (1) represents an
attractive target for the synthetic community. In this com-
munication, we report the first total synthesis of (—)-
Przewalskin B (1).

Our retrosynthetic analysis for Przewalskin B (1) is
outlined in Scheme 1. It was our view that the y-lactone
ring (D) of 1 and its tertiary OH could be established from
the spirocyclic enone 2 at the last stage. For enone 2, its
five-membered spiro ring (C) could be constructed from ester
3 viaan intramolecular aldol condensation. Bicyclic ester 3
could be realized via an intramolecular nucleophilic acyl
substitution (INAS) reaction? on the diastereotopic groups®
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of diester 4 which could easily be prepared from diiodide 5
and malonate derivative 6 by an alkylation reaction.

19 18 16
Przewalskin B (1)

Figure 1. Structure of Przewalskin B (1).

Our synthesis started with the known chiral alcohol 7*
which was readily prepared from the commercialy available
4,4-dimethyl-2-cyclohexenone in four steps (Scheme 2).
Following iodination of alcohol 7, diiodide 5 was obtained
in 96% yield. For the required diester 6, it was prepared from
1-bromo-4-methyl pentan-2-one 8° and diethyl malonate by
an akylation coupling followed by acetal protection in 90%
yield for two steps. With 5 and 6 in hand, their coupling
reaction was performed to afford the INAS reaction precursor
4 in 85% yield.



Scheme 1. Retrosynthetic Analysis
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The key INAS reaction was then performed. Treatment
of vinyl iodide 4 with 1.0 equiv of n-BuLi in THF at —100
°C for 1 h, followed by Luche reduction® (CeCls, NaBH,)
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at 0 °C for 40 min, gave a 2:1 inseparable mixture of
9a/9b in a 55% combined yield (Scheme 3). Fortunately,

Scheme 3. Synthesis of 11
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protection of 9a and 9b as MOM ethers gave a separable
mixture of 3 and 10 in 60% and 30% yield, respectively.
The relative stereochemistry of the major isomer 3 was
confirmed by single-crystal X-ray study of its derivative
11, which could be obtained in 88% yield for the two
steps.

With the key bicyclic intermediate 3 in hand, we
continued to construct the CD ring system of 1 to finish
the total synthesis. As depicted in Scheme 4, partia
reduction of ester 3 with DIBAL-H followed by removal
of the acetal protecting group gave 1,4-diketone 13 which
underwent an intramolecular aldol condensation to afford
tricyclic enone 2 in 71% overall yield for three steps.
Subsquently, treatment of ketone 2 with LDA and ethyl
cyanoformate’ afforded the acylation product 14 as a
single diastereoisomer in 96% yield. Deprotection of 14
followed by a DBU-promoted lactonization generated the
tetracyclic (-ketone lactone 16 in 76% yield. Finaly,
treatment of 16 with LDA and Davis oxaziridine 172 at
—78 °C for 0.5 h gave compound 1, (—)-Przewalskin B,
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Scheme 4. Total Synthesis of (—)-Przewalskin B
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in 81% yield. *H and *C NMR spectra and other physical
data of our synthetic compound 1 were all in good
agreement with those of the natural (—)-Przewalskin B.

In summary, the first total synthesis of (—)-Przewalskin
B has been achieved in 15 steps with 8.1% overal yield
starting from the commercialy available 4,4-dimethyl-2-
cyclohexenone, involving an INAS reaction, intramolecular
aldol condensation, and lactonization as key stepsto furnish
the unique fused tetracyclic skeleton of the natural product.
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