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Receied September 28, 2006 In this paper, we describe an approach to stegobinone utilizing

silacyclopropanes as synthetic intermediates. The synthetic plan,
which represents the first demonstration of silacyclopropanes
as intermediates in target-directed synthesis, derives all the

o] stereocenters in the final molecule from the stereochemistry of
f-BU\S./f-BU OH OH CH;, Me Mey the starting silacyclopropane (Scheme 1). Disconnection of the
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The synthesis of£)-1'-epistegobinone has been accom- | = Me2
plished in ten steps and 17% overall yield from a recently Me”™2 O H Et
reported silacyclopropane-derived diol. All stereocenters of 1 3
the final product were established relative to the stereochem- +Bu
istry of the initial silacyclopropane. This synthesis represents tBu-S-0 O tBu_tBu
the first time silacyclopropane reactivity has been employed - Me““NEtZ A
in a target-directed synthesis. Ve Me Me™  “Me
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Stegobinone 1) is the female-produced sex pheromone of gihydropyranone ring ofl by an acid-promoted cyclization
the drugstore beetl&tegobium paniceuf? and the furniture  4vides polypropionate fragmeBitThe desired stereochemistry
beetle, Anobium punctaturh Both species are economically ¢ the 1-position could be established by anti,synselective
important pests due to the damage they can cause to stored graig|qo| reaction of ethyl ketond with propionaldehyde. We
and wood products. The chemical structure of stegobifione enyisioned the 1,3-diol array Gfarising through carbonsilicon
includes a dihydropyranone ring, a structural motif that is ponqg oxidation of oxasilacyclopentadgwhich could be derived
common to other polypropionate natural proddctsThe natural from the silacyclopropane afis-butene.
isomer, (B3R, 1'R)-stegobinone),” readily isomerizes tepk We recently reported the diastereoselective synthesis of ethyl
stegobinone3), which is repellent to the male species instead gioned, containing four contiguous stereocenters, in five steps
of an attractant (Figure )2 Due to its unique structure, several  from cis-butene (Scheme 2§.Silver-catalyzed silylene transfer
from silacyclopropané provided stereospecific formation of
(1) Kuwahara, Y.; Fukami, H.; Ishii, S.; Matsumura, F.; Burkholder, silacyclopropane5. Treatment of the in situ formedis

W. E. J. Chem. Ecol1975 1, 413-422. . . . ) ) ;
(2) Kuwahara, Y.; Fukami, H.; Ishii, S.; Matsumura, F.; Burkholder, dlmethylS”aCyC|0pr0pan§Wlth N methyI-N benzylformam'de

W. E. Tetrahedron1978 34, 1769-1774. and a catalytic amount of copper iodide resulted inNy@®-
(3) White, P. R.; Birch, M. CJ. Chem. Ecol1987, 13, 1695-1706. acetal, which was hydrolyzed and acetylated to provide oxasi-
Eg; “C/Igflfgr‘agv Jc -S#;Eﬁ(ﬂ(é?stj v(")rorgér(]:ehrﬁT928%0247é’317£;547' lacyclopentane? in 74% vyield over four steps. Nucleophilic
(6) Ciavatté, M. L Trivelloﬁe, E ViII%ni, G.; Cimino, Getrahedron S!"bStitunor? With_ silyl enol eth‘?ﬁ‘,” produced ketoné in 95%

Lett. 1993 34, 6791-6794. yield and high diastereoselectivity The observed stereochem-

. (1) Thet aﬁsglutet rfon_figu(ré;tilf_'mﬁOf StegF?b\i,UOHLe dwaS T&etimgned by istry can be explained by approach of the silyl enol ether through
stereocontrolled synthesis: (a) Hoffmann, R. W.; LadnerTétrahedron ar S 0

Lett. 1979 4653-4656. (b) Mori, K.; Ebata, T.; Sakakibara, Metrahedron an antiperiplanar transition staie?
1981, 37, 709-713. (c) Hoffmann, R. W.; Ladner, W.; Steinbach, K.; Massa,

W.; Schmidt, R.; Snatzke, GChem. Berl1981, 114, 2786-2801. (13) Matteson, D. S.; Man, H.-W.; Ho, O. G. Am. Chem. S0d.996
(8) Kodama, H.; Mochizuki, K.; Kohno, M.; Ohnishi, A.; Kuwahara, Y. 118 4560-4566.
J. Chem. Ecol1987, 13, 1859-1869. (14) Gil, P.; Razkin, J.; Goritee, A. Synthesisl998 386—392.
(9) For syntheses of ‘epistegobinone, see: (a) Ebata, T.; Koseki, K.; (15) Mori, K.; Sano, S.; Yokoyama, Y.; Bando, M.; Kido, MEur.
Shimazaki, K.; Kawakami, H.; Chuman, T.; Matsushita, H.; Mori, K. J. Org. Chem1998 1135-1141.
Heterocycled99Q 31, 581-585. (b) Ebata, T.; Mori, KAgric. Biol. Chem. (16) Grakovic, J.; Driver, T. G.; Woerpel, K. AJ. Org. Chem2004
199Q 54, 527-530. 69, 40074012.
(10) Ono, M.; Onishi, I.; Kuwahara, Y.; Chuman, T.; Kato, Kgric. (17) Cazeau, P.; Duboudin, F.; Moulines, F.; Babot, O.; Dunogues, J.
Biol. Chem.1983 47, 1933-1934. Tetrahedron1987, 43, 2075-2088.
(11) Mori, K.; Ebata, T.Tetrahedron1986 42, 4413-4420. (18) Addition of the corresponding allylic silane, which would produce
(12) Matteson, D. S.; Man, H.-W.. Org. Chem1993 58, 6545-6547. diol 9 after carbon-silicon bond oxidation, was not selective (58:42 dr).
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SCHEME 2. Synthesis of Diol 9
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SCHEME 3. Synthesis of Aldol Adduct
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The polypropionate functionality of the molecule was further
revealed through oxidation of the hindered carbsiticon bond,
as was previously reportéfl.Due to the strongly basic condi-
tions necessary for the oxidation, a protecting group for the
enolizable ketone moiety d@was required. Masking the ketone

SCHEME 4. Analysis of Aldol Reaction
B BE:
t-Bu_  t-Bu
(tBU)Sie oo o oH
a a
Me Y Y Et
Me Me Me
L anti, syn-11
Me t t-Bu\S!t-Bu
Me Q ol
Si(t-Bu), O ? 7
~—0 —

H— Me : Et
LaSn~0\ '\f.? Me Me Me
O/‘E_ 1
B tMe ] syn, syn-

13

of ketonel0, however, gave aldol produti as a 68:32 mixture

of diastereomers. Other metal enolates were screened, and the
reaction of Sn(OTHprovided the highest yields and selectivities
(Scheme 3§ The major isomer obtained from the tin aldol
reaction was the same major diastereomer obtained from the
lithium aldol reaction. Based on literature preced@it, we
surmised that the aldol reaction had occurred through transition
statel2 to provideanti,syn11, and not through transition state
13, which would provide thesynsynisomer (Scheme 4%
Attempts to crystallizeL1 or its derivatives were unsuccessful,
so its stereochemistry proof was left to be determined later in
the synthesis.

An alternative sequence involving the aldol reaction between
ketone4 and propionaldehyde prior to carbesilicon bond
oxidation was unsuccessful. Th&){boron enolate was em-
ployed to obtain thenti,anti-aldol product? but only an 80:

20 mixture of diastereomers was obtained (eq 1). In addition,
attempts to protect the ketone moiety prior to the strongly basic

as an alkene proved to be the best strategy (Scheme 2). Thé:arbon—silicon bond oxidation resulted in mixtures of elimina-

subsequent carbersilicon bond oxidatioAt was achieved in
94% vyield at ambient temperature using the conditions optimized
in our laboratory?2-24

Installation of the remaining polypropionate unit of the carbon
skeleton was accomplished by an aldol reaction. To prevent
chelation of the diol oxygens in the aldol react®n?’ the
sterically hindered diert-butylsilyl protecting group was em-
ployed (Scheme 3#2° Subsequent ozonolysis of the double
bond afforded aldol precursd®. Aldol reactions of3-silyloxy
lithium enolates have been reported to provide products contain-
ing the desiredanti,synstereochemistr§® The lithium enolate

(19) Bear, T. J.; Shaw, J. T.; Woerpel, K. A. Org. Chem2002 67,
2056-2064.

(20) BothE andZ alkene isomers of the enol silane provided the same
major product, as reported in ref 19.

(21) Tamao, K. IMdvances in Silicon ChemistryAl: Greenwich, CT,
1996; Vol. 3, pp +62.

(22) Smitrovich, J. H.; Woerpel, K. Al. Org. Chem1996 61, 6044
6046.

(23) Peng, Z.-H.; Woerpel, K. AOrg. Lett.2002 4, 2945-2948.

(24) Calad, S. A.; Woerpel, K. Al. Am. Chem. So@005 127, 2046-
2047.

(25) Keck, G. E.; Castellino, STetrahedron Lett1987, 28, 281-284.

(26) Paterson, |.; Tillyer, R. Dl'etrahedron Lett1992 33, 4233-4236.

(27) Luke, G. P.; Morris, JJ. Org. Chem1995 60, 3013-3019.

(28) Corey, E. J.; Hopkins, P. Bletrahedron Lett1982 23, 4871
4874.

B J. Org. Chem.

tion and retro-aldol products. Therefore, the original order of
events (Schemes 2 and 3), involving oxidation followed by the
aldol reaction, was employed.

(Bu Cy2BCI, t-Bu
tBu=Si-0 O ppNMey tBu-Si-Q O OH
> . (1)
Me' v gt EtCHO Me™ N\ Et
: 74% :
Me Me 80:20 dr Me Me Me
4 14

The core structure of stegobinone was synthesized in five
steps from aldol adducl (Scheme 5). Protection of alcohol
11 as its acetate followed by deprotection of the diol with HF-
pyridine?® occurred cleanly. Selective monoprotection of the less
sterically hindered hydroxyl group provided alcoh.3+35

(29) Evans, D. A.; Kaldor, S. W.; Jones, T. K.; Clardy, J.; Stout, T. J.
J. Am. Chem. S0d.99Q 112, 7001-7031.

(30) McCarthy, P. A.; Kageyama, M. Org. Chem1987, 52, 4681
4686.

(31) Aldol reactions of Sn(ll) enolates have demonstrated a preference
for antisynproducts: Evans, D. A.; Clark, J. S.; Metternich, R.; Novack,
V. J.; Sheppard, G. Sl. Am. Chem. S0d.99Q 112 866-868.

(32) Synsynstereochemistry has been obtained vftkiloxy titanium
enolates: Evans, D. A.; Rieger, D. L.; Bilodeau, M. T.; Urpi1 J. Am.
Chem. Soc1991, 113 10471049.

(33) Paterson, |.; Goodman, J. M.; Isaka, Wetrahedron Lett1989
30, 7121-7124.



SCHEME 5. Synthesis of Dihydropyranone 16
t-Bu t-Bu 1. Ac20, 97%
_Si. 2. HF-pyridine
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SCHEME 6. Completion of 1-epiStegobinone
0 OH
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0
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— |
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Swern oxidation of alcoholl5 followed by treatment with
trifluoroacetic acid afforded dihydropyranoté in 87% yield
over two stepd?13

The stereochemistry established in the aldol reaction was
eventually determined, and the synthesis 'e¢fi-stegobinone
was accomplished. Reduction of acetaafforded crystalline
diol 17, which was analyzed by X-ray crystallography (Scheme
6). Unfortunately, the crystal structure ¥ showed that the
key aldol reaction had establishesynsynstereochemistry
instead of the desireanti,synrelationship in aldol product1.
These results suggest that the aldol reaction proceeded throug
transition structurel3, in which the large diert-butylsilyl
protected diol is positioned away from the forming bond and
the methyl group is oriented away from the metal center
(Scheme 4§2 Attempts to establish a different stereochemical
outcome in the aldol reaction were unsucces¥fél.Synthesis
of the 1-epimer of stegobinone was completed by oxidation of
17 under previously optimized conditio?3.

This work represents the first target-directed synthesis

JOCNote

Experimental Sectior?8-39

B-Hydroxyketone 11.To a suspension of tin(ll) triflaté (2.97
g, 7.13 mmol) in CHCI, (30.0 mL) was added 1-ethylpiperidine
(1.22 mL, 8.84 mmol), and the yellow suspension was cooled to
—15°C. Ketone29 (1.17 g, 3.56 mmol) was added dropwise as a
solution in CHCI, (7.0 mL and 2x 2.0 mL rinses). The resulting
mixture was allowed to stir at 15 °C for 4 h. The reaction mixture
was then cooled te-78 °C, and freshly distilled propionaldehyde
(0.970 mL, 14.3 mmol) was added by syringe. The mixture was
allowed to stir at—78 °C for 4 h. The reagents were then diluted
with 1 M aqueous NaHSPsolution (15.0 mL). The biphasic
mixture was allowed to reach room temperature, and the layers
were separated. The organic phase was washed with saturated
agueous sodium potassium tartrate (15.0 mL) and brine (15.0 mL),
filtered through a cotton plug, and concentrated in vacuo. Purifica-
tion by flash chromatography (10:0.3 to 10:0.5 pentane/EtOAc)
affordeds-hydroxyketonell as a 85:15 mixture of diastereomers
(1.34 g, 97%): IR (thin film) 3495, 2970, 2936, 1699, 1474, 1139
cmL; HRMS (electrosprayin'z calcd for GiH40,SiNa (M+ Na)*
409.2750, found 409.2766. Anal. Calcd fo5,84,0,Si: C, 65.23;
H, 10.95. Found: C, 65.12; H, 11.03. Major diastereoniefNMR
(500 MHz, CDC}) 6 4.46 (dd,J = 9.9, 2.4, 1H), 4.264.21 (m,
1H), 3.85 (m, 1H), 2.95 (dg] = 2.1, 7.3, 1H), 2.67 (dg] = 2.5,
6.8, 1H), 2.672.20 (m, 1H), 1.62-1.53 (m, 1H), 1.39-1.30 (m,
1H), 1.27 (dJ = 6.6, 3H), 1.13 (dJ = 6.8, 3H), 1.12 (d) = 7.3,
3H), 1.00 (s, 9H), 0.95 (s, 9H and m, 3H), 0.76 Jd= 7.0, 3H);
13C NMR (CDCk, 125 MHz) 6 218.2, 72.84, 72.79, 72.1, 48.1,
45.1, 38.4, 27.4, 27.2, 26.8, 21.2, 20.6, 17.9, 13.6, 10.5, 9.8, 7.4.

p-Hydroxyketone 14.To a cooled (0°C) solution of chloro-
cyclohexylborane (0.14 mL, 0.64 mmol) in diethyl ether (0.40 mL)
was added benzyldimethylamine (0.097 mL, 0.64 mmol), followed
by the addition of ketond (0.101 g, 0.32 mmol) in diethyl ether
(0.2 mL). After being stirred for 2 h, the reaction mixture was cooled
to —78°C, and freshly distilled propionaldehyde was added (0.046
mL, 0.64 mmol). After being stirred fd h at—78 °C, the reaction
mixture was poured into pH 7 phosphate buffer (5 mL) and diluted
with 5 mL of diethyl ether. The aqueous layer was extracted with
3 x 5 mL of diethyl ether, and the combined organic extracts were

oncentrated in vacuo. The residue was dissolved in 3 mL of

ethanol and cooled to T@C. Phosphate buffer (0.72 mL, pH 7)
and hydrogen peroxide (2.0 mL of 30% solution in water) were
then added. The ice bath was removed, and the mixture was stirred
for 12 h. The reaction mixture was then diluted with 10 mL of
water and extracted with & 15 mL of CHCI,. The combined
organic layers were washed with 10 mL of 5% aqueous NafCO
and 10 mL of brine, filtered through a cotton plug, and concentrated
in vacuo to givel4 as an 80:20 mixture of diastereomers.
Purification by flash chromatography (10:0.5 hexanes/EtOAc)
afforded the product as a single diastereomer (0.880 g, 74Pb):

employing silacyclopropanes as synthetic intermediates andNMR (400 MHz, CDC}) ¢ 4.02 (dd,J = 10.5, 2.5, 1H), 3.61 (m,

demonstrates their potential as polypropionate synthons. Diol

1H), 3.06 (quintet) = 7.0, 1H), 2.77 (d,] = 6.4, 1H), 2.05 (m,

9, containing four contiguous stereocenters, was prepared in six1H), 1.57 (m, 1H), 1.40 (m, 2H), 1.12 (m, 10H), 1.06 (s, 9H), 1.00

steps from theis-butene-derived silacyclopropane and in greater
than 97:3 diastereoselectivity. All stereocenters of the final
product were established relative to the initial silacyclopropane
stereochemistry. Using this methodology, the synthesigpf (

(s, 9H), 0.96 (tJ = 7.4, 3H), 0.91 (dJ = 7.0, 3H);13C NMR
(CDCls, 100 MHz)6 218.5, 80.9, 76.1, 50.5, 47.0, 38.3, 29.6, 28.4,
28.0, 21.9, 20.5, 19.3, 14.8, 12.3, 10.8, 9.6, 7.9; IR (neat) 3441,
2967, 1708, 1469, 1387, 1365 cin HRMS (Cl/isobutene)n/z
calcd for GiH4303Si (M + H)* 371.2981, found 371.2984. Anal.

1'-epistegobinone was accomplished in 17 steps and in 8.8% cg\cq for GuH40:Si: C, 68.05: H, 11.42. Found: C, 68.04: H,

overall yield.

(34) Evans, D. A.; Gauchet-Prunet, J. A.,; Carreira, E. M.; Charette,
A. B. J. Org. Chem1991, 56, 741-750.

(35) Chaudhary, S. K.; Hernandez, Tetrahedron Lett1979 20, 99—
102.

(36) When diol9 was protected as the benzyl ether, a boron-mediated
aldol reaction provided a 66:34 ratio of diastereomers.

(37) When diold was protected as an acetonide, a boron-mediated aldol
reaction provided a 68:32 ratio of diastereomers. Titanium and tin enolates
provided no reaction.

11.52.
Alcohol 15.To a solution ofs-hydroxyketonel 1 (0.397 g, 1.03
mmol) in CHCI; (5.58 mL) were added B (3.11 mL, 22.3 mmol)

(38) For a description of the general experimental methods, see the
Supporting Information.

(39) Although compound4, 5, 7, and9 have been prepared previously
(ref 16), their synthesis has been optimized. The improved procedures are
provided in the Supporting Information.

(40) Evans, D. A.; Weber, A. El. Am. Chem. S0d.986 108 6757
6761.
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JOCNote

and acetic anhydride (1.05 mL, 11.1 mmol), followed byNi{N- 8.5, 1H), 1.28 (dJ = 6.6, 3H), 1.11 (dJ) = 6.8, 3H), 1.04 (dJ =
dimethyamino)pyridine (0.068 g, 0.56 mmol). After 14 h, the 7.3, 3H), 0.87 (tJ = 7.4, 3H);*C NMR (125 MHz, CDC}) ¢
solution was concentrated in vacuo. Purification by column 197.3,171.7,170.7, 108.6, 76.7, 76.1, 43.7, 39.3, 25.4, 20.9, 16.1,
chromatography (hexanes to 95:5 hexanes/EtOAc) afforded anl14.2, 9.4, 9.2, 9.1; IR (thin film) 2975, 1735, 1664, 1605, 1227
acetate as a clear oil (0.418 g, 87%H NMR (400 MHz, CDC}) cm1; HRMS (electrosprayynwz calcd for GsHzs04 (M + H)F

0 5.17 (1d,J = 5.3, 8.3, 1H), 4.41 (ddJ = 2.3, 10.0, 1H), 423  269.1753, found 269.1747. Anal. Calcd forg8,:05 C, 67.14;
(quintet,J = 6.6, 1H), 3.11 (dg) = 5.7, 7.0, 1H), 2.55 (dg) = H, 9.01. Found: C, 67.11; H, 9.21.

2.3, 7.0, 1H), 2.21 (m, 1H), 2.05 (s, 3H), 1.57 (m, 2H), 1.25 (d,  Diol 17. To a cooled £78 °C) solution of dihydropyrari6
J=6.6, 3H), 1.24 (d) = 7.0, 3H), 1.08 (dJ = 7.0, 3H), 1.00 (s,  (0.082 g) in toluene (1.0 mL) was adde®u,AlH (0.61 mL, 1.5

9H), 0.96 (s, 9H), 0.88 (J = 7.4, 3H), 0.72 (d) = 7.1, 3H);*C M solution in toluene). The solution was allowed to warm to room
NMR (CDCl;, 100 MHz) 6 213.9, 170.7, 75.0, 73.3, 72.9, 48.7, temperature over 2 h, and additiondu,AlH (0.30 mL) was added
45.7,38.4,27.5,27.2,25.8,21.3,21.0,20.7, 17.8, 13.5, 12.0, 10.2,after 6 h. After 30 min, EtOAc (0.10 mL) was added to the solution,
8.2; IR (thin film) 2970, 1742, 1237, 1139, 1002, 824 CnHRMS followed by saturated, aqueous sodium potassium tartrate (5.0 mL).
(electrospray)w'z calcd for GsH,40sSiNa (M + Na)™ 451.2856, This mixture was stirred for 2 h, then poured into 15 mL ofH
found 451.2854. Anal. Calcd for@H40sSi: C, 64.44; H, 10.35.  and extracted with C}Cl, (4 x 10 mL). The combined organic

Found: C, 64.28; H, 10.35. _ layers were washed with 15 mL of brine, filtered through a cotton
To a solution of the acetate (0.643 g, 1.50 mmol) in THF (5.00 plug, and concentrated in vacuo. The resulting solid was recrystal-
mL) was added pyridine (2.70 mL) followed by H#pyridine lized from MeOH and ChLCl, to afford the product as white crystals

(0.250 mL). After 6 h, the solution was diluted with @El, (45 (0.065 g, 93%): mp 146148°C; 'H NMR (400 MHz, CDC}) ¢

mL) and poured into 50 mL of saturated aqueous CLS@e layers 4.23 (t,J = 6.6, 1H), 4.02 (dg) = 2.4, 6.6, 1H), 3.64 (br s, 1H),
were separated, and the organic layer was washed with saturateg .60 (d,J = 2.3, 1H), 2.55 (dg) = 4.0, 7.1, 1H), 1.99 (doublet of
aqueous CuSP(2 x 50 mL), washed with saturated aqueous quintets,J = 2.3, 6.8, 1H), 1.66 (s, 3H), 1.47 (m, 2H), 1.32 (d,
NaHCG; (2 x 50 mL), filtered through a cotton plug, and J=7.3, 1H), 1.24 (dJ = 6.6, 3H), 1.04 (dJ = 7.0, 3H), 0.95 (t,
concentrated in vacuo to afford an oil. The resulting oil was J= 7.4, 3H), 0.94 (dJ = 7.0, 3H);33C NMR (125 MHz, CDC})
dissolved in CHCI, (7.00 mL), and to this solution were added ¢ 152.4, 102.7, 75.6, 73.6, 70.0, 37.9, 36.9, 27.5, 17.0, 13.0, 11.2,
EtsN (0.314 mL), tert-butyldimethylsilyl chloride (0.271 g, 1.80  10.5, 6.7; IR (thin film) 3583, 3442, 2968, 2360, 997 ¢yHRMS
mmol, in 0.50 mL of CHCl,), and 4-{N,N-dimethyamino)pyridine  (ES) nvz calcd for GsH0sNa (M + Na)* 251.1623, found
(0.077 g, 0.63 mmol). After being stirred for 20 h, the solution 251.1621.

was diluted with CHCI, (45 mL) and washed with 30 (50 mL), (£)-1'-epi-Stegobinone (2)° A buffered stock solution of Dess
saturated aqueous NI (50 mL), and brine (50 mL). The resulting  nartin periodinane was prepared by dissolving the periodinane
organic layer was filtered through a cotton plug and concentrated 179 g) in 6.5 mL of CKCl, and 0.190 mL of pyridine. To a

in vacuo to afford an oil. Column chromatogr_aphy (95:5 hexanes/ ¢ tion of diol 17 (0.0095 g, 0.042 mmol) in C}Tl, (0.7 mL)
EtOAc) afforded the product as a colorless oil (0.350 g, 58%): was added 6.0 mL of the buffered solution of DebAartin

NMR (500 MHz, CDC}) 6 5.10 (dddJ = 4.1, 6.1, 9.3, 1H), 4.21 PRI ; ; ; ;

W = I periodinane (0.36 mmol). After 2 h, starting material still remained,
(dg,J=2.1,6.4, 1H), 3.96 (td) = 1.6, 9.8, 1H), 3.80 (d) = 1.6, so solid periodinane (0.105 g) was added. After 2 h, the solution
1H), 3.04 (quintet,) = 6.7, 1H), 2.73 (dgJ = 1.8, 5.2, 1H), 2.05 was diluted with E©O (5 mL) and NaHC@NaHSQ, (5 mL,

(s, 3H), 1.58 (m, 3H), 1.15 (d = 6.4, 3H), 1-08£d»] =71, 61';?: saturated aqueous, 1:1). The organic layer was separated and washed

0.88 (m, 12H), 0.77 (dJ = 7.0, 3H), 0.06 (dJ = 5.0, 6H); with 5 mL each of saturated aqueous NaHCidd brine, dried

NMR (125 MHz, CDC}) 6 216.1, 170.6, 75.6, 71.4, 69.5, 4_7'2' (NasQ), filtered, and concentrated in vacuo. Flash chromatography

47.1, 411 25.8,25.1,20.9,19.7,18.0,12.6,10.8, 8414, —5.1; (100:0 to 80:20 pentane: ) afforded the product as a solid

IR (thln fllm) 2972, 1743, 1237, 960, 837 Cﬁ'} HRMS (electro- (00046 g, 48%) mp 4648 °C: 1H NMR (500 MHz, CDC{;) 5

spray)m/z calcd for GiH40sSiNa (M + Na)* 425.2699, found 4.43 (dg,J = 3.5, 6.6, 1H), 3.65 (qJ = 7.0, 1H), 2.52 (qd] =

425.2705. Anal. Calcd for Q‘|4205S|: C, 6264, H, 10.51. 73’ 17.5, 1H), 2.43 (m‘ 1H), 2.36 (dq,: 34' 73' 1H), 1.80 (S,

Found: C, 62.70; H, 10.57. . _ 3H), 1.29 (d,J = 6.5, 3H), 1.28 (dJ = 7.0, 3H), 1.07 (t] = 7.3,
Dihydropyranone 16.2%*To a cooled {60 °C) solution of 3" 1 05 (4,9 = 7.3, 3H);13C NMR (125 MHz, CDC}) & 207.2,

oxalyl chloride (0.132 mL, 1.53 mmol) in Gi&l, (2.00 mL) was 197.2, 169.0, 109.5, 77.5, 49.4, 43.8, 33.9, 15.9, 12.7, 9.40, 9.38,

added DMSO (0.135 mL, 1.92 mmol) dropwise, followed by 79 These data match those of the known compdnd.
alcohol15 (0.309 g, 0.767 mmol) in CkCl, (1.00 mL). Triethyl-

amine (0.535 mL) was added to the solution after 25 min. Over
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filtered through a cotton plug, and concentrated in vacuo. Column
chromatography (95:5 to 90:10 hexanes/EtOAc) afforded the
product as a pale yellow oil (0.178 g, 87%) NMR (400 MHz,
CDCl) 6 5.05 (dt,J = 3.4, 8.3, 1H), 4.40 (dg) = 3.4, 6.6, 1H),
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