TETRAHEDRON
LETTERS

Tetrahedron Letters 40 (1999) 1925-1928

Pergamon

The First Total Synthesis of Sideroxylonal B

Kuniaki Tatsuta*, Takuya Tamura, and Takanobu Mase

Department of Applied Chemistry, School of Science and Engineering, Waseda University
3-4-1 Ohkubo, Shinjuku-ku, Tokyo 169-8555, Japan

Received 1 December 1998; revised 25 December 1998; accepted 28 December 1998

Abstract: Sideroxylonal B (2¢) has been synthesized through biomimetic cycloaddition of the o-
quinone methide and the isopentenyl intermediates (5 and 6t), both of which were simultaneously
derived from isopentenyl phioroglucinol precursor 4. © 1999 Elsevier Science Ltd. All rights reserved.

Sideroxylonal A and B (1 and 2¢) are racemic flavanoid components isolated from extracts of Eucalyptus
sideroxylon, which show biological activities against Gram-positive bacteria, HeLa S-3 cells and aldose
reductase. 1) These structures were established by spectroscopic analysis to have a fully functionalized 2-phenyl-
1-benzopyran skeleton as a common core.l) Biogenetically, these compounds apparently are formed from
isopentenyl phloroglucinol precursors by a hetero-Diels-Alder coupling process.z)

Herein, we report the implementation of a novel biomimetic strategy for the first total synthesis of
sideroxylonal B (2¢). The critical element in the design of the synthetic plan was inspired by the proposed
biosynthetic sequence as shown in retrosynthetic sequence to assemble the 2-phenyl-1-benzopyran skeleton
from the isopentenyl phloroglucinol precursor 4 through cycloaddition of the o-quinone methide and the
isopentenyl intermediates (5 and 6c¢).
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Conditions : (a) 1) Isovaleric ackd , BFyOEt, 80°C , 84% 2) TM LAH / THF , ELO, 0 °C , 82%
®) 1) EtMgBr/ THF ,E,O  2) PhH , reflux, 30 min , 39% ( 78% )
(<) further, PhH , refiux , 20hw , 37% ( 74% )

Scheme 1

The key intermediate 4 was prepared from 3,5-dimethoxyphenol (3). Reaction of 3 with isovaleric acid in
the presence of BF3-Et20 gave the ketone (84%, mp 45°C), which was reduced to the alcohol 43) (82%,oil).
The hetero-Diels-Alder reaction was assayed under various conditions using Lewis acids, bases, and so on. The
best result was obtained by treatment of 4 with EtMgBr?) to give simultaneously the o-quinone methide 5 and
the isopenteny] derivative 6t in situ, a mixture of which was submitted to the cycloaddition in question. The
trans isomer 6t could be observed in the reaction medium and was isolated (6%, mp 81°C). On refluxing for 30
min., the 2,3-trans isomer 7t was obtained as a major adduct in 39% yield (theoretically 78%, mp 42°C). The
isomer 7t was reasonably expected to be produced through reaction of the trans isomer 6t with § in the
transition state (Scheme 1). On the other hand, longer refluxing time (29 hrs.) afforded the 2,3-cis isomer 7c as
a major product in 37% yield [theoretically 74%, mp 138°C, TLC(hexane : EtOAc = 4 : 1): 7e: Rf0.55; 7t: Rf
0.43)]. This result indicated that the 2,3-trans isomer 7t was thermodynamically changed to the 2,3-cis isomer
7c through pyran ring-opening and -closing processs) as shown in Scheme 1. It is not likely that the 2,3-cis
isomer 7c is reconstructed via another transition state including § and the cis isomer 6¢, the latter of which has
more steric hindrance than the trans isomer 6t. The configurations of 7c and 7t were supported by the NMR
studies®) and further transition to sideroxylonal B (2¢) and its 2,3-trans isomer 2t.

First of all, we attempted conversion of the 2,3-cis isomer 7¢, which has the same configuration as that of
sideroxylonal B (2c¢), to the natural product 2¢ (c-series in Scheme 2). O-Methylation of 7c to give the fully
protected compound 8c (98%, mp 139°C), followed by bromination with benzyltrimethylammonium tribromide
under basic conditions,7) produced the tribromide 9¢ (94%, mp 172°C). According to Hundt and Roux,s) the
benzopyran ring seemed to be preferentially dibrominated. Further bromination of 9¢ was conducted by using
the same reagent under acidic conditions?) to give the tetrabromide 10c (82%, mp 165°C), although direct
bromination of 8¢ to 10c was very difficult. Lithiation of 10¢ with -BuLi followed by treatment with methyl
chloroformate afforded the methyl ester 11c (52%, mp 76°C). The ester 11¢ was submitted to hydride
reduction with DIBAL to give the tetraol, which was oxidized with PDC to provide the aldehyde 12¢ (60%, mp
178°C). Direct reduction of 11c to 12¢ was attempted under a variety of conditions but in vain. De-O-
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methylation was effectively achieved with BBr3-SMe3 to give sideroxyronal B {2¢: 72%, mp 213°C (MeOH)}.
The synthetic product 2¢ was identical with the natural product in all respects. 10)

of 12t with BBr3-Me2S gave the 2,3-trans isomer of the natural product [2t: 60%, mp 178°C (MeOH)].

Me
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Condhtions : (a) Mel , Ba{OH);%6H;0, BaO / DMF, 1t (b) BaN*MeyBry’ , NaHCOy / CH,Cl, MeOH , 1t
() BAN*Ma3Bry" , ZnCla / ACOH , 70°C (d) +BuLl/ THF , -78°C , then CICOz2Me
(6) 1) DIBAL/PhMe , -78°C 2) PDC / CHClz () BBrs»SMez/ CICH2CH.CI , 70°C

Scheme 2

Next, the 2,3-trans adduct 7t was converted through 8t (mp 111°C) and 9t (mp 171°C) to the
tetrabromide 10t (mp 122°C) by using similar conditions as described above (¢-series in Scheme 2). Treatment
of the lithiated 10t with methyl chloroformate to give the methy! ester 11t (56%, mp 56°C), successively
followed by hydride reduction and PDC oxidation gave the aldehyde 12t (62%, mp 150°C). De-O-methylation

The biological evaluation of 2t and other related analogs is an exciting prospect.
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