ORGANIC

LETTERS
) . . : 240]0)%
Enantioselective Synthesis of Slagenins ol 7L N 28
/\__(: 3951-3953

Biao Jiang,* Jia-Feng Liu, and Sheng-Yin Zhao

State Key Laboratory of Organometallic Chemistry,
Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences,
354 Fenglin Road, Shanghai 200032, Peoples Republic of China

jlangb@pub.sioc.ac.cn

Received August 28, 2002

ABSTRACT
Ql/_» .8 5 \f 21('—'\/‘3;
!5 18 6 N
7 OMe
(e]
1a: R= H Slagenin A 1c: Slagenin C

1b: R=Me Slagenin B

An enantioselective synthesis of slagenins A—C (1a—c) is described in which their absolute stereochemistries were established. The key step
in the synthesis involved the efficient condensation of 2-methoxy-dihydro-furan-3-one 9 and urea to construct the slagenin bicycle core.

Slagenins A-C (la—c) (Figure 1) comprise a group of from L-xylose and further confirmation of their absolute
cytotoxic secondary marine metabolites recently isolated stereochemistry.

from the Okinawan spongégelas nakamurai? These Slagenins possesssfused tetrahydrofuro[2,8}imida-
structurally interesting bromopyrrole alkaloids possess a zolidin-2-one moiety with three stereogenic centers, one of
highly functionalized tetrahydrofuro[2 &@imidazolidin-2- which is the C11 quarternary carbon center. The key to the
one moiety in which the relative stereochemistry was synthetic scheme is the generation of these three stereogenic
elucidated by 2D NMR spectroscopy. Because slagenins arecenters in the moiety. In the literature, only two reports
available in nature in only minute amounts and may be of describe the preparation of tetrahydrofuro[@]Bridazolidin-
significant interest for more detailed pharmacological in- 2-one skeletons: one starting from urea and 2-aminosigars;
vestigations, it was the goal of the current project to develop another by oxidative cyclization ¢#-hydroxyimidazoloné.
efficient total synthesis for these bromopyrrole alkaloids. We have developed a route using the condensation reaction
While the first total synthesis of racemic slagenins@was of urea and glyoxal to prepare the slagenin bicycle skeleton,
reported by Horne from ornithing we achieved the by which we synthesized the antipodes of slagenins B and
enantioselective synthesis for the antipodes of slagenins BC.5 Since the condensation reaction proved to be a very direct
and C and established the absolute stereochemistry of

naturally isolated slagenin B and C, which was assigned a
(9R,11R,15R)-1b and (R,11S159-1c, respectively.Herein,

we report an enantioselective synthesis of slagenin€CA
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aReagents and conditions: (a) (1) 2.0 equiv of CyIBSOy, acetone, rt, 24 h; (2) 0.1 mol/L HCI, rt, 1 h; (b) 1.0 equiv of BzCl, 2.0
equiv of Py, dry CHCI,, 0°C, 1 h, 80% yield from.-xylose; (c) (1) 1.4 equiv of NaH, 1.6 equiv of g®vernight, then 2.6 equiv of Mel,
1.5 h, dry THF, rt, (2) 1.5 equiv of B&$nH, 0.05 equiv of AIBN, benzene, reflux, 4 h, 68% two steps; (d) 1.3 equiv of NaOMe/MeOH,
2 h, 93%; (e) (1) 1.5 equiv of TsCl, 3.0 equiv of Py, CHGt, overnight, 98%, (2) 4 equiv of NaNDMF, 90°C, overnight, 99%; (f) 1%
I-MeOH, reflux, 18 h, 94%; (g) DesMartin oxidation, 81%.

and efficient way for the slagenin core, we envisioned that yield)*? and following DessMartin oxidation (in 81%

urea might be condensed with 2-methoxy-dihydro-furan-3- yield)!® (Scheme 1).

one, which was easily prepared from simple sugar, to With the key intermediat® in hand, we tried to directly

construct the tetrahydrofuro[2§tmidazolidin-2-one skel- condense it with urea under acidic conditions. Thus, a

eton of slagenins. The B-chiral center in slagenins (refer treatment of compoun® with aqueous HCI and then

to the numbering system of slagenin) could be derived from condensation with urea in situ affordé6aand10bin 75%

the C4-chiral carbon im-xylose. yield in a ratio of 1.1:1, which could not be separated from
Starting fromL-xylose, the 3-deoxy-ribose derivative each other by silica gel chromatography. Hydrogenation of

was prepared by adapting reported procedtkestalization this mixture over 10% Pd/C in methanol and the following

of L-xylose, in acetone in the presence of anhydrous GuSO acylation with 4-bromo-2-(trichloroacetyl)pyrrole in DMF,

and a catalytic amount of concentratesS@,, followed by
selective hydrolysis with 0.1 N HCI afforded 1(-isopro-
pylidenee-L-xylofuranose 8).8 Selective protection of the
5-OH using BzCl in pyridine-CECl; at 0 °C gave este#

in 80% vyield fromL-xylose? Following conversion of the
3-hydroxyl group to the 3-xanthate in situ, the alcof@las
deoxygenated by the action of tributyltin hydride and AIBN
to give 5 in a yield of 68%!° Removal of the benzyl
protecting group in5 afforded primary alcohob in 93%
yield. Treatment o6 with TsCl and pyridine in CHGlgave

the corresponding tosylate, which was transformed to the

azide7 in 97% vyield for two steps! The key intermediate,
2-methoxy-dihydro-furan-3-on@, was obtained by metha-
nolysis of compound with refluxing 1% b-MeOH (in 94%
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to our surprise, produced only a single compourdn a
yield of 69% (Scheme 2). The NMRH, 13C, and NOESY),
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Slagenin A (1a) (only)

aReagents and conditions: (a) (1) 0.1 mol/L HCI, THF, reflux,
8 h; (2) 1.2 equiv of urea, 0.01 mol/L HCI, rt, 48 h, 75% yield
from 9; (b) (1) H, Pd/C, methanol, (2) 4-bromo-2-(trichloro-
acetyl)pyrrole, DMF, rt, 69% for two steps.

Org. Lett., Vol. 4, No. 22, 2002



R, and mass spectral data for compoubd were in

satisfactory agreement with those reported for naturally Scheme 3
isolated slagenin A.Comparison of the specific rotation of 0
syntheticla {[0o]p?® +7.7° (c 0.8, MeOH} with naturally
isolated slagenins A[o]p?” +11° (c 1.2, MeOH} estab- Ja
lished the absolute configuration of naturally isolated slagenin
A to be (R 11R15R)-1a N, o PN H H
3 : N3 o] N

For the synthesis of slagenins B and C, compo8nhs ﬂ =0 =0
heated with urea in 5% HEImethanol solution to afford H e "‘4‘ H e ”
inseparable diastereocisomérkaandllbin a ratio of 3.8:1 11a 11b
with a yield of 77%. Following our previous reported
proceduré, slagenins B 1b) and C (Lc) were isolated by
flash chromatography in 80% yield with a ratio of 3.8:1. lb
The NMR (H, 13C, and NOESY), IR, and mass spectral data
for syntheticlb and 1c were fully in agreement with those Slagenin B (1b) Slagenin C (1c)
reported for naturally isolated slagenins B and Compari-
son of the specific rotation of synthetib {[a]p?° +44.8
(c 0.5, MeOH} with naturally isolated slagenin B[o]p?® aReagents and conditions: (a) 1.5 equiv of urea, 5% -HCI
+33 (c 0.2, MeOH)] and synthetidc {[a]p2° —36.1° (c methanol, ref_lux, 10 h, 77%; (b) (1) HPd/C, methanol, (2)
0.8, MeOH} with naturally isolated slagenin {Jo]o? —35° 4-bromo-2-(trichloroacetyl)pyrrole, DMF, rt, 80% for two steps.
(c 0.2, MeOH} further confirmed the absolute configuration
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in which their absolute stereochemistries were further State University) for providing NMR data for synthetic
established. The key to the synthesis involved the efficient slagenin.

condensation of 2-methoxy-dihydro-furan-3-dhand urea

11a/11b =3.8/1

1b/1c = 3.8/1
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