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Experimental Section

(2R)-3-{[tert-Butyl(dimethyl)silyl]oxy}-2-methyl-1-propanol (11). To a cold (0 °C)
HO™ " OTBDMS solution of methyl (8)-(+)-3-hydroxy-2-methylpropionate (9)
: (5.38 g, 45.55 mmol) and imidazole (4.65 g, 68.30 mmol) in 80
mL of dry DMF was added tert-butjldimethylsilyl chloride (8.92 g, 59.20 mmol). The
mixture Wés stirred at 0 °C for 6 h and then at rt for 16 h. - The reaction mixture was
diluted with 200 mL of Et,O and washed with water (3 x 100 mL), dried over anhydrous
Na;SO; and concentrated in vacuo to give 10.57 g (quant.) of 10 as a colorless oil: '‘H
NMR (CDCls, 400 MHz) 50.03 (s, 6H), 0.89 (s, 9H), 1.15 (d, J = 7.0 Hz, 3H), 2.66 (m,
1H), 3.66 (dd, J = 6.3, 9.5 Hz, 1H), 3.69 (s, 3H), 3.79 (dd, :I= 7.4, 9.5 Hz, 1H). ’fhe
crude product was used in the next step without purification. ‘
To a cold (78 °C) solution of crude 10 (10.56 g, 45.55 mmol) in 140 mL of dry THF
was added dropwise DIBAL-H (125 mL, 125 mmol, 1 M solution in toluene). Stirring
was continued for 1 h at —78 °C and then for 2.5 h at rt. Upon cobling the reaction
mixture back to —78 °C, 10 mL of énhydrous methanol was added and the mixture was
kept 15 min at —78 °C and 45 min at rt followed by addition of aqueous saturated sodium
potassium tartrate (250 mL) and Et;0 (250 mL). The mixture was stirred at rt until the
two layers separated. The aqueous phase was extracted with Et;O (4 x 150 mL). The
combined organic extracts were dried over anhydrous Na,SO4 and concentrated in vacuo
to give 9.13 g (98%, 2 steps) of alcohol 11 as a colorless oil: Ry 0.12 (15%
EtOAc/hexanes); [a]p +5.7 (¢ 1.09, CHCl;) [lit.! [als +5.9 (¢ 1.13; CHCL)]; 'H NMR
(CDCl3, 400 MHz) 50.09 (s, 6H), 0.86 (d, J = 6.9 Hz, 3H), 0.92 (s, 9H), 1.96 (m, 1H),
3.10 (brs, 1H), 3.55—3.69 (m, 3H), 3.76 (dd, J= 4.3, 9.8 Hz, 1H).
The 'H NMR spectrum was in agreemenf with that reported in the literature.! The

product was used in the following step without further purification.

S2




© 2002 American Chemical Society, J. Org. Chem., Organ jo0201777 Supporting Info Page 3

(25)-3-{[tert-Butyl(dimethyl)silyljoxy}-2-methylpropyl 4-methylbenzenesulfonate
150" OTBDMS (12). To a cold (0 °C) solution of 11 (9.13 g, 44.67 mmol) in 150 |
B mL of dry pyridine was added tosyl chloride (12.78 g, 67.00
mmol, 1.5 equiv). The mixture was stirred for 6 h at 0 °C, warmed to rt, and then further |
stirred for 16 h. Then the reaction was quenched with saturated aqueous ammonium .
chloride (500 mL) and the mixture was extracted with Et;0 (4 x 150 mL). The combined
organic extracts were dried over anhydrous Na,SOj, after which the ether was evaporated
and the bulk of pyridine was removed by azeotropic distillation with benzene. The
residue was dissolved in ether (500 mL), washed successively with watef, CuSOq4
solution and brine. Following drying over anhydrous Na;SO4, the solution was
concentrated in vacuo to give 14.74 g (92%) of 12 as a colorless oil: Ry 0.45 (15%
EtOAc/hexanes); [a]p +2.8 (¢ 1.03, CHCL3) [lit.! [a]p +2.6 (¢ 0.99, CHCL)]; '"H NMR |
(CDCls, 400 MHz) 50.00 (s, 6H), 0.84 (s, 9H), 0.92 (d, J = 6.9 Hz, 3H), 1.98 (m, 1H),
2.47 (s, 3H), 3.43 (dd, J = 6.7, 9.9 Hz, 1H), 3.52 (dd, J = 5.0, 9.9 Hz, 1H), 3.95 (dd, J =
5.9, 9.0 Hz, 1H), 4.04 (dd, /= 6.1, 9.0 Hz, 1H), 7.35 (d, J = 8.0 Hz, 2H), 7.80 (d, J = 8.0
Hz, 2H).
The 'H NMR spectrum was in agreement with that reported in the literature.' The

product was used in the following step without further purification.

(2R)-2-Methyl-1-butanol (14). Methyllithium (291.4 mL, 0.408 mol, 1.4 M solution in
/\;R/\OH Et,0) was added to a cooled (O °C) suspension of dried copper(I) ibdide
z (38785 g, 0.204 mol) in dry diethyl ether (500 mL). This mixture was -
stirred for 45 min and then cooled to —78 °C. A solution of 12 (14.68 g, 40.77 mmol) in
dry diethyl ether (200 mL) was then added. The reaction mixture was stirred atrt for2h
and then poured at 0 °C into a mixture of saturated ammonium chloride and 29% aqueous

ammonia solution (1500 mL, 4:1). The aqueous layer was extracted with diethyl ether (4

x 350 mL). The combined organic layers were washed with brine, dried (anhydrous
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MgSO;) and concentrated in vacuo. The crude 13 was used directly in the following step
without further purification: Ry 0.73 (pentane); 'H NMR (CDCls, 400 MHz) & 0.06 (s,
6H), 0.87-0.92 (m, 6H), 0.92 (s, 9H), 1.09 (m, 1H), 1.41-1.55 (m, 2H), 3.39 (dd, /= 6.2,
9.8 Hz, 1H), 3.47 (dd, J = 5.9, 9.8 Hz, 1H). To a solution of crude 13 in dry THF (50 |
mL) was added TBAF (50 mL, 50 mmol, 1 M solution in THF). The mixture was stirred
for 16 h at rt, poured into saturated ammonium chloride solution and extracted with
pentane (4 x 200 mL). The pentane solution was washed with brine, dried over
anhydrous MgSOq, and concentrated in vacuo. The residue was chromatographed (silica
gel, 10:1 pentane/ether) to afford 2.92 g (81%, 2 steps) of 14 as a cblorless liquid: R;0.39
(1:3 EtOAc/hexanes); [a]p +5.8 (¢ 1.09, CHCl3) [lit.2 [a]o +5.89 (¢ 1.08, CHCl);
commercially available (25)-2-methyl-1-butanol (16): [a]p —5.8 (neat)]; 'H NMR
(CDCl3, 400 MHz) 60.93 (m, 6H), 1.17 (m, 1H), 1.48 (m, 1H), 1.56 (m, 1H), 3.451 (dd,J
= 6.3, 10.1 Hz, 1H), 3.54 (dd, /= 5.8, 10.1 Hz, 1H).

'H NMR spectrum of the synthetic sample was identical with the commercial sample of

(25)-2-methyl-1-butanol (16).

(2R)-2-Methylbutyl trifluoromethanesulfonate (15). To a cooled (78 °C) solution of
/\T/\OTf 14 (3 mL, 2.43 g, 27.6 mmol) in CH;Cl; (100 mL) was added freshly

2 distilled dry pyridine (2.7 mL, 2.61 g, 33.0 mmol). After the solution
was stirred an additional 30 min, triflic anhydride (4.74 mL, 7.95 g, 28.2 mmol) was
added dropwise over a 30 min period, after which the reaction mixture was kept at —78
°C for an additional 2 h. The reaction was then quenched with brine (350 mL), and the
aqueous layer was extracted with CH,Cl, (3 x 150 mL). The combined organic extracts
were dried (anhydrous Na,SOj), concentrated in vacuo, and chromatographed (ﬂorié.il,

10% EtOAc/hexanes) followed by vacuum distillation (6065 °C, 0.5 Torr)® to give 4.31
g (71%) of 15 as a colorless liquid: [a]p +0.8 (¢ 0.79, CHCl3), '"H NMR (CDCls, 400
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MHz) 60.97 (¢, J = 7.5 Hz, 3H), 1.04 (d, J = 6.8 Hz, 3H), 1.31 (m, 1H), 1.51 (m, 1H),
1.91 (m, 1H), 4.37 (dd, J= 6.5, 9.5 Hz, 1H), 4.42 (dd, J=5.6,9.5 Hz, 1H).

Spectral data were in agreement with that reported in the literature.*

(25)-2-Methylbutyl trifluoromethanesulfonate (17). Using the same reaction
s conditions described above for the preparation of 15, 1.45 g (16.46
/Y\OTf mmol) of 16, pyridine (1.55 mL,.1.52 g, 19.16 mmol), and triflic
anhydride (2.82 mL, 4.74 g, 16.78 mmol) provided 2.57 g (colorless liquid, 71%) of 17
following chromatography (florisil, 10% EtOAc/hexanes) and vacuum distillation: [a]p —
07 (c 084, CHCL); 'H NMR spectrum of the (25)-2-methylbutyl
trifluoromethanesulfonate (17) waé identical with the sample of (2R)-2-methylbutyl

trifluoromethanesulfonate (15).

(S)-Phenylalaninol (19). To a cold (0 °C) solution of lithium borohydride (1.32 g, 60.54

NH; on mmol) in 30 mL of THF was added trimethylsilyl chloride (15.40 mL,
B 121.1 mmol). The ice/water bath was removed and the mixture was
stirred at rt for 15 min. The mixture was cooled to 0.°C and (S)-phenylalanine (18) (5.00
g, 30.27 mmol) was added. The ice/water bath was removed and the reaction mixture
was stirred for 16 h. The mixture was cooled again to 0 °C and methanol (45 mL) was
added dropwise followed by 25 mL of a 2.5 M sodium hydroxide solution. The organic
solvents were evaporated in vacuo, and the residue was extracted with chloroform (5 x 50
mL). The combined extracts were dried (anhydrous Na;SO,), filtered, and evaporated in
vacuo to leave 4.55 g (99%) of 19 as a white crystalline solid: mp 87-89 °C [lit. > mp

88.5-91 °C]; [a]p ~22.8 (¢ 1.02, EtOH) [lit* [au]p ~24.7 (¢ 1.03, EtOH)]. The product was

used in the following step without further purification.
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(45)-4-Benzyl-2-oxazolidinone (20). A mixture of 19 (4.55 g, 30.09 mmol), dry

O potassium carbonate (0.42 g, 3.84 mmol) and diethyl carbonate (10 mL, 9.75
HLO g, 82.54 mmol) was carefully heated to 130-135 °C, and ethanol was allowed
B to distil as it was formed. After ca. 5-6 h, the light brown slurry was cooled
to rt, diluted with dichloromethane (400 mL), and filtered through a Celite pad to remove
potassium carbonate. The organic layer was washed with aqueous sodium hydrogen
carbonate (2 x k100 mL; 10% w/v), dried over anhydrous Na,SO4 and the solvent was
removed in vacuo to afford a pale yellow crystalline solid which was chromatographed
(silica gel, 4:1 EtOAc/hexanes) to provide 4.00 g (75%) of 20 as colorless needles: mp
85-88 °C [lit.> mp 84.5-86.5 °C]; [a]p +4.9 (c 1.1, EtOH) [lit.* [o]p +4.9 (c 1.10, EtOH)].

The 'H NMR spectrum was in agreement with that reported in the literature.’

(45)-4-Benzyl-3-propionyl-2-oxazolidinone (21). To a cold (—78 °C) solution of 20
o o (219g 124 mmol) in 40 mL of THF was added n-BuLi (10 mL, 13.0
NJ(o mmol, 1.3 M solution in hexanes) dropwise over a 10 min period. The
Br mixture was stirred at —78 °C for 10 min and propionyl chloride (1.18 mL,
1.26 g, 13.6 mmol) was added. The reaction mixture was kept at =78 °C for 1 h and then
it was slowly warmed to rt over 30 min. The reaction mixture was quenched with a
solution of saturated ammonium chloride (8 mL). The bulk of the THF was removed on
a rotary evaporator and the resulting slurry was extracted with CH,Cl, (3 x 30 mL). The |
combined organic extracts were washed with 1 M NaOH (20 mL), brine (20 mL), dried
over anhydrous Na,SOy, and evaporated. The residue was chromatographed (silica gel,
1:2 EtOAc/hexanes) to afford 2.095 g (73%) of 21 as a colorless crystalline solid: mp 42—
46 °C [lit.® mp 44-46 °C]; [a]o +93.7 (¢ 1.04, EtOH) [lit.® [a]o +92.9 (c 1.01, EtOH);
commercially available (45)-4-benzyl-3-propionyl-2-oxazolidinone: [a]p +97 (c 1.00,
EtOH)]; 'H NMR (CDCls, 400 MHz) &1.23 (t, / = 7.1 Hz, 3H), 2.80 (dd, J=9.7,13.1
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Hz, 1H), 2.98 (m, 2H), 3.32 (dd, J=29,13.1 Hz, 1H), 4.20 (m, 2H), 4.69 (fn, 1H), 7.15-
7.37 (m, 5H). ‘ '
'H NMR spectrum of the synthetic sample was in agreement with that of the commercial

sample and with that reported in the literature.®

(4R)-4-Benzyl-3-[(2R,4S5)-2,4-dimethylhexanoyl]-1,3-0xazolidin-2-one was isolated,

O O while purifying oxazolidinone 27, as a yellow oil: 90 mg (3.5%);
/\(\:)L)Ni(/o less polar compound on TLC: R, 0.61 (1:1 EtOAc/hexanes); [alp

Bn —48.9 (c 2.00, CHCl3); 'H NMR (CDCls, 400 MHz) 50.90 (t, J =
7.6 Hz, 3H), 0.91 (d, J = 6.9 Hz, 3H), 1.14-1.23 (m, 1H), 1.22 (d, J = 6.7 Hz, 3H), 1.28—
1.48 (m, 3H), 1.53-1.62 (m, 1H), 2.79 (dd, J = 9.8, 13.2 Hz, 1H), 3.30 (dd, J=2.1, 13.2
Hz, 1H), 3.85 (qdd, /= 6.7, 6.7, 6.7 Hz, 1H), 4.17-4.24 (m, 2H), 4.69 (m, 1H), 7.23-7.37
(m, 5H); BC NMR (CDCl3, 100.6 MHz, APT pulse sequence: evens up (+), odds down

() 5113 (-), 17.2 (5), 18.8 (=), 29.8 (+), 32.1 (-), 35.4 (), 37.9 (+), 40.1 (+), 55.4 (),
66.0 (+), 127.3 (=), 128.9 (-), 129.4 (-), 135.4 (+), 153.1 (+), 177.7 (.

(45)-4-Benzyl-3-[(2R,45)-2,4-dimethylhexanoyl]-1,3-oxazolidin-2-one (22).
. O o Following the general procedure described above for the
/\l/\)L"\‘;/(/o preparation of 27, 726 mg (3.16 mmol) .of 21,
- trifluoromethanesulfonate 17 (579 mg, 2.63 mmol) and lithium
diisopropylamide (1.8 mL, 3.6 mmol, 2 M solution in h‘eptane/THF/ethyl benzene)
provided 567 mg of 22 (71%) following flash chromatography (silica gel, 1:5
EtOAc/hexanes) as a yellow oil: Ry 0.35 (1:5 EtOAc/hexanes); [a], +42.3 (¢ 2.21,
CHCL); 'H NMR (CDCls, 400 MHz) §0.92 (t, /= 7.1 Hz, 3H), 0.94 (d, J = 5.8 Hz, 3H),
1.18 (d, J = 6.7 Hz, 3H), 1.22 (m; 1H), 1.35-1.53 (m, 3H), 1.63 (m, 1H), 2.76 (dd, J =
9.8, 13.3 Hz, 1H), 3.31 (dd, J = 2.7, 13.3 Hz, 1H), 3.88 (qdd, J = 6.8, 6.8, 6.8 Hz, 1H),
4.15-4.23 (m, 2H), 4.71 (m, 1H), 7.23-7.37 (m, 5H); *C NMR (CDCls;, 100.6 MHz,
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APT pulse sequence: evens up (+), odds down (-)) 511.4 (-), 16.8 (-), 18.7 (-), 29.9 (+),
32.2 (5), 35.4 (), 38.1 (1), 40.5 (+), 55.4 (), 66.0 (+), 127.3 (-), 128.9 (-), 129.4 (-),
135.4 (+), 153.0 (1), 177.9 (+).

(4S)-4-Benzyl-3-[(2R,4R)-2,4-dimethylhexanoyl]-1,3-oxazolidin-2-one '(23). ~
O o0 Following the general procedure described above for the

/\./\.)J\NJ(

P \\/o preparation of 27, 142 g (6.10 mmol) of 21,

Bn" trifluoromethanesulfonate 15 (1.12 g, 5.09 mmol) and lithium
diisopropylamide (3.4 mL, 6.8 mmol, 2 M soiution in heptane/THF/ethyl bénzene)
provided 1.05 g of 23 (68%) following flash chromatography (silica gel, 1:5
EtOAc/hexanes) as a yellow oil: Ry 0.58 (1:1 EtOAc/hexanes); [a]g +28.1 (¢ 2.19,
CHCL;); 'H NMR (CDCls, 400 MHz) 50.91 (t, J = 7.6 Hz, 3H), 0.93 (d, J = 6.1 Hz, 3H),
1.19(d,J = 6.8 Hz, 3H), 1.13-1.25 (m, 2H), 1.34-1.48 (m, 2H), 1.89 (m, 1H), 2.76 (dd,J
=9.8,13.3 Hz, 1H), 3.31 (dd, J= 2.7, 13.3 Hz, 1H), 3.96 (qdd, J = 6.7, 6.7, 6.7 Hz, 1H),
4.15-4.23 (m, 2H), 4.71 (m, 1H), 7.23-7.37 (m, 5H); "°C NMR (CDCls, 100.6 MHz,
APT pulse sequence: evens up(+), odds down (-)) 511.3 (-), 18.0 (-), 19.5 (), .29.3 ),
324 (=), 35.3 (-), 38.1 (#), 41.1 (+), 55.4 (-), 66.0 (+), 127.4 (-), 129.0 (-), 129.5 (-),
135.4 (+), 153.1 (+), 177.7 (+).

(4R)-4-Benzyl-3-[(2S,4R)-2,4-dimet.hylhexanoyl]-1,3-oxazolidin-2-one (28).
O 0 Following the general procedure described above for the
/\:/W/U\)Ni(/o preparation of 27, 754 mg (3.23 mmol) of 26,

) Bn trifluoromethanesulfonate 15 (592 mg, 2.69 mmol) and lithium
diisopropylamide (1.85 mL, 3.7 mmol, 2 M solution in heptane/THF/ethyl benzene)
provided 579 mg of 28 (71%) following flash chromatography (silica gel, 1:5
EtOAc/hexanes) as a yellow oil: Ry 0.35 (1:5 EtOAc/hexanes); [a]p —41.7 (¢ 2.23,
CHCL); 'H NMR (CDCl;, 400 MHz) 50.92 (t, J=7.1Hz, 3H), 0.94 (d, /= 5.8 Hz, 3H),
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1.18 (d, J = 6.7 Hz, 3H), 1.22 (m, 1H), 1.35-1.52 (m, 3H), 1.63 (m, 1H), 2.76 (dd, J =
9.8, 13.3 Hz, 1H), 3.31 (dd, J = 2.7, 13.3 Hz, 1H), 3.88 (qdd, J = 6.8, 6.8, 6.8 Hz, 1H),
4.15-4.23 (m, 2H), 4.71 (m, 1H), 7.23-7.37 (m, 5H); C NMR (CDCl;, 100.6 MHz,
APT pulse sequence: evens up (+), odds down (-)) 611.3 (-), 16.7 (-), 18.6 (-), 29.»9 ),
321 (=), 35.3 (), 38.0 (+), 405 (), 55.3 (), 65.9 (+), 127.3 (-), 128.9 (), 129.4 (),
135.4 (+), 153.0 (+), 177.8 (+). |

(2R,45)-2,4-Dimethyl-1-hexanol (24). Following the general procedure described above
/\r\/\OH for the preparation of 29, imide 22 (566 mg, 1.87 mmol), lithium |

: borohydride (47 mg, 2.15 mmol) and methanol (87 4L, 2.15 mniol)
provided 218 mg (90%) of 24 following flash chromatography (silica gel, 2:3
Et,O/pentane) as a colorless liquid: Rr0.38 (30% EtOAc/hexanes); [a]o +20.3 (¢ 0.79,
CHCly); '"H NMR (CDCls, 400 MHz) 50.86 (d, /= 6.9 Hz, 3H), 0.91 (t, /= 7.2 Hz, 3H),
0.92 (d, J = 6.6 Hz, 3H), 1.07-1.26 (m, 3H), 1.32 (m, 1H), 1.44 (m, 1H), 1.73 (m, 1H),
3.43 (dd, J = 6.7, 10.4 Hz, 1H), 3.51 (dd, J = 5.7, 10.4 Hz, 1H); 13C NMR (CDCl;, 100.6
MHz, APT pulse sequence: evens up (+), odds down (-)) 511.4 (-), 16.4 (-, 18.9 (-),
30.4 (+), 31.6 (), 33.3 (), 40.3 ), 69.1 (4). |

These data agree with those reported in the literature.”

(2R,4R)-2,4-Dimethyl-1-hexanol (25). Following the general procedure described
/\/\/\OH above for the preparation of 29, imide 23 (906 mg, 2.99 mmol),

) lithium borohydride (75 mg, 3.44 mmol) and methanol (140 £L, 3.44
mmol) provided 354 mg (91%) of 25 following flash chromatography (silica gel, 2:3
Et,O/pentane) as a colorless liquid: Ry 0.38 (30% EtOAc/hexanes); [a]s +3.7 (¢ 1.67,
CHCL) [1it [a]o +3.7 (¢ 1.67, CHCL)]; 'H NMR (CDCls, 400 MHz) 50.87 (t, J = 7.3
Hz, 3H), 0.88 (d, J = 6.2 Hz, 3H), 0.93 (d, J = 6.7 Hz, 3H), 0.86-0.97 (m, 1H), 1.10 (m,

1H), 1.21-1.49 (m, 3H), 1.71 (m, 1H), 3.39 (dd, J = 6.8, 10.3 Hz, 1H), 3.53 (dd, /= 5.0,
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10.3 Hz, 1H); *C NMR (CDCls, 100.6 MHz, APT pulse sequence: evens up (+), odds
down (1)) S11.1 (0), 173 (), 19.8 (), 29.0 (+), 31.6 (), 33.2 (), 40.6 (), 684 ).

These data agree with those reported in the literature.®

(25,4R)-2,4-Dimethyl-1-hexanol (30). Following the general procedure described above
NY\OH for the preparation of 29, imide 28 (567 mg, 1.87 mmol), lithium

i borohydride (47 mg, 2.15 mmol) and methanol (87 zL, 2.15 mmol)
provided 215 mg (89%) of 30 following ﬂaéh chromatography (silica gel, 2:3
Et,O/pentane) as a colorless liquid: Ry 0.38 (30% EtOAc/hexanes); [a]p —20.1 (c 0.80,
CHCls); 'H NMR (CDCl3, 400 MHz) 50.86 (d, J = 6.9 Hz, 3H), 0.91 (t,J = 7.2 Hz, 3H),
0.92 (d, J = 6.6 Hz, 3H), 1.07-1.26 (m, 3H), 1.32 (m, 1H), 1.44 (m, 1H), 1.73 (m, 1H),
3.43 (dd, J = 6.7, 10.4 Hz, 1H), 3.51 (dd, J= 5.7, 10.4 Hz, 1H); >C NMR (CDCls, 100.6
MHz, APT pulse sequence: evens up (+), odds down (-)) 611.4 (-), 16.4 (-), 18.9 (),
30.4 (+), 31.6 (), 33.3 (), 40.3 (1), 69.1 ().

These data agree with those reported in the literature for the antipode of 30.”

(3R,55)-1,1-Dibromo-3,5-dimethyl-1-heptene (32). The synthesis of dibromoalkene 32 |
/\r\/\/Br was carried out following the procedure outlined for the

2B preparation of 31. Thus, oxalyl chloride (0.18 mL, 262 mg, 2.06
mmol), dimethyl sulfoxide (0.26 mL, 286 mg, 3.66 mmol), alcohol 24 (186 mg, 1.43
mmol), triethylamine (0.97 mL, 704 mg, 6.96 mmol), PhsP (1.353 g, 5.16 mmol) and
CBr, (866 mg, 2.61 mmol) provided 319 mg of 32 (79%, 2 steps) following flash )
chromatography (florisil, hexanes) as a colorless oil: R;0.66 (hexanes); [a]o —3.0 (c 1.48,
CH,Cl,); 'H NMR (CDCls;, 400 MHz) 60.89 (t, J=5.5 Hz, 3H), 0.89 (d, /= 5.6 Hz, 3H),
1.00 (d, J = 6.6 Hz, 3H), 1.10-1.45 (m, 5H), 2.56 (m, 1H), 6.19 (d,J=9.4Hz, 1H); °C
NMR (CDCls, 100.6 MHz, APT pulse sequence: evens up (+), odds down (-)) 611.1 (),
19.1 (), 19.3 (5,292 (+),31.9 (), 36.1 (-), 43.2 (+), 86.8 (+), 144.8 ().

S10

L




© 2002 American Chemical Society, J. Org. Chem., Organ jo0201777 Supporting} Info Page 11

Ethyl (4R,65)-4,6-dimethyl-2-octynoate (34). The synthesis of alkyne 34 was carried
_ co,et out following the procedure outlined for the preparation of 33.
/\l/\/ Thus, 32 (154 mg, 0.542 mmol), n-BuLi (1.02 mL, 1.623
) mmol, 1.6 M solution in hexanes), and ethyl chloroformate
(0.13 mL, 147 mg, 1.355 mmol) provided 95 mg of 34 (90%) following flash
chromatography (silica gel, 1:9 Et;O/hexanes) as a yellow voil: Ry 0.46‘ (1:9
Et,O/hexanes); [o] +27.9 (¢ 1.78, CH,Cly); 'H NMR (CDCls, 400 MHz) 50.88 (t, J =
7.0 Hz, 3H), 0.89 (d, J = 7.0 Hz, 3H), 1.14 (m, 1H), 1.21 (d, /= 6.8 Hz, 3H), 1.31 (t,J=~
7.1 Hz, 3H), 1.36-1.48 (m, 3H), 1.55 (m, 1H), 2.63 (dq, /= 7.1, 7.1 Hz, 1H), 4.22(q,J =
7.1 Hz, 2H); 3C NMR (CDCl3, 100.6 MHz, APT pulse sequence: evens up (), odds
down (-)) 6109 (=), 14.0 (-), 19.1 (=), 19.9 (), 23.5 (-), 29.7 (1), 32.0 (-), 42.9 (+),‘
61.6 (+), 73.0 (+), 93.6 (+), 154.0 (+).

Ethyl (E,4R,6S)-4,6-dimethyl-2-(tributylstannyl)-2-octenoate (36). The synthesis of
/\l/\:/\/sn"Bus 36 was completed following the procedure outlined for the

®  COEt  Lreparation of 35. Thus, 34 (62 mg, 0.316 mmol), Pd(PPhs)s
(12 mg, 0.01 mmol) and #-Bu;SnH (0.09 mL, 97 mg, 0.334 mmol) provided 145 mg of
36 (94%) following flash chromatography (silica gel, 1:4 benzene/hexanes) as a colorless
oil: Ry 0.34 (3:7 benzene/hexanes); [a]o =25.2 (¢ 2.32, CHCL); 'H NMR (CDCl;, 400
MHz) §0.84-1.17 (m, 26H), 1.22-1.41 (m, 12H), 1.44-1.58 (m, 6H), 3.06 (m, 1H), 4.16
(q,J = 7.0 Hz, 2H), 5.75 (d, J = 9.4 Hz, 1H); 13C NMR (CDCls, 100.6 MHz, APT pulse
sequence: evens up (+), odds down () 5103 (+), 11.2 (), 13.7 (), 144 (), 19.6 (-),
20.6 (=), 27.2 (), 28.9 (+), 29.0 (1), 32.2 (), 33.9 (), 44.3 (), 59.9 (+), 133.3 (+),
159.0 (0), 171.4 (+). |
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Ethyl (E,4R,6S)-2-iodo-4,6-dimethyl—2-octenoafe (38). The synthesis of 38 was
/YW | completed following the procedure outlined for the preparation of

:  COEt 37 Tnus, 36 (112 mg, 0.230 mmol) and iodine (63 mg, 0.248
mmol) provided 68 mg of 38 (91%) following flash chromatography (silica gel, 3:7
benzene/hexanes) as a yellow oil: Ry 0.34 (3:7 benzene/hexanes); [a]p —33.7 (¢ 1.00,
CHCls); "H NMR (CDCls, 400 MHz) 60.86 (t, J = 6.3 Hz, 3H), 0.87 (d, J= 5.9 Hz, 3H),
1.01 (d, J = 6.4 Hz, 3H), 1.06-1.38 (m, 5H), 1.34 (t, J = 7.0 Hz, 3H), 3.15 (m, 1H), 4.27
(g, J = 7.0 Hz, 2H), 6.65 (d, J = 10.5 Hz, 1H); 13C NMR (CDCls; 100.6 MHz, APT pulse
sequence: evens up (+), odds down (-)) 5111 (), 14.1 (), 193 (), 19.7 (), 29.2 ),
32.0 (1), 35.7 (), 43.7 (+), 62.1 (+), 82.8 (+), 161.1 (), 164.1 (+).

1-Methoxy-4-[(2-propynyloxy)methyl]benzene (40). To a solution of propargyl
=\ alcohol (39) (1.8 mL, 1.73 g, 30.92 mmol) in dry THF (50 mL) at rt was
OPMB added NaH (1.71 g, 42.75 mmol, 60% dispersion in mineral oil). After
stirring for 30 min, Nal (6.41 g, 42.75 mmol, dried 24 h at 70 °C at 0.5 Torr) and 4-
methoxybenzyl chioride (5.85 mL, 6.75 g, 43.14 mmol) were added. The reaction
mixture was heated at reflux for 18 h, cooled to 0 °C and quenched with 80 mL of water.
The layers were separated and the aqueous layer was extracted with Et,O (4 x 75 mL).
The combined organic extracts were dried over anhydrous Na;SOu, filtered, and
evaporated in vacuo. The residue was purified by flash chromatography (silica gel, 1:9
Et,O/hexanes) to give 40 (4.61 g, 85%) as a yellow oil: Ry 0.29 (1:9 Et,O/hexanes); 'H
NMR (CDCls, 400 MHz) 62.51 (s, 1H), 3.82 (s, 3H), 4.17 (s, 2H), 4.57 (s, 2H), 6.92 (d,
J = 8.3 Hz, 2H), 7.32 (d, J = 8.3 Hz, 2H); 3C NMR (CDCl;, 100.6 MHz, APT pulse
sequence: evens up (+), odds down () 55.3 (), 56.7 (+), 7L.2 (+), 74.6 (+), 79.9 (+),
113.9 (), 129.4 (+), 129.8 (=), 159.5 ().

The data were in agreement with those reported in the literature.”
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Ethyl (Z,4R,6S)_-2-{(E)—3-[(4-methoxyben2yl)oxy]-2-methyl—1-propenyl}-4,6-
dimethyl-2-octenoate (48). The synthesis of 48 was carried out following the procedure
/Y\/\/EY\OPMB outlined for the preparation of 47. Thus, 43 (64.8'
EEtO 0 mg, 0.20 mmol), n-BuLi (0.19 mL, 0.30 mmol, 1.6 M
solution in hexanes), (i-PrO);B (73 L, 59.5 mg, 0.32 mmol), NaOH (58 mg, 1.45 mmol, A
solution in 0.25 mL of degassed water), Pd(PPhs)4 (23 mg, 0.02 mmol) and 38 (47 mg,
0.15 mmol) provided 41 mg of 48 (73%) following flash chromatography (silica gel, 1:5
Et,O/hexanes) as a colorless oil: Ry 0.28 (1:5 Et;O/hexanes); [a]o —17.3 (c 1.00, CHCl3);
'H NMR (CDCls, 400 MHz) 50.87 (t, J = 6.5 Hz, 3H), 0.88 (d, /= 6.3 Hz, 3H), 1.02 (d,
J = 6.4 Hz, 3H), 1.14 (m, 2H), 1.26-1.42 (m, 3H), 1.33 (t, /= 7.1 Hz, 3H), 1.74 (s, 3H),
3.05 (m, 1H), 3.83 (s, 3H), 3.96 (s, 2H), 4.25 (q; J=7.1 Hz, 2H), 4.4 (s, 2H), 5.67 (d, J
= 10.2 Hz, 1H), 6.10 (s, 1H), 6.90 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H); "CNMR |
(CDCls, 100.6 MHz, APT pulse sequence: evens up (1), ovdds down (-)) 511.1 (-), 14.3
(), 15.1 (), 19.4 (), 20.5 (=), 29.2 (+), 31.5 (-), 32.1 (-), 44.4 (+), 55.3 (), 60.4 N |
71.4 (+), 75.8 (+), 113.8 (=), 124.9 (-), 128.3 (+), 129.4 (=), 130.6 (+), 134.8 (1), 149.1 -
), 159.21 (+), 168.1 (+).

Ethyl (Z,4R,6S)-4,6—dimethyl—2-[(E)-2-methyl-3-oxo-l-propenyl]-Z'-octenoat‘e (50).

X X0 The synthesis of S0 was carried out following the procedure |
m outlined for the preparation of 49. Thus, 48 (18 mg, 46.3 '
4mol) and DDQ (32 mg, 141 mol) provided 11 nﬁ'g of 50
(89%) following flash chromatography (silica gel, 1:5 Et;0/hexanes) as a yellow-oil: Ry
0.30 (1:5 Et,O/hexanes); [a]p —44.4 (¢ 1.00, CHCL3); 'H NMR (CDCl3, 400 Mﬁz) 50.88
(t, J= 7.1 Hz, 3H), 0.89 (d, J = 6.3 Hz, 3H), 1.07 (d, J = 6.5 Hz, 3H), 1.11-1.41 (m, 5H),
1.37 (t, J = 7.0 Hz, 3H), 1.82 (s, 3H), 3.07 (m, 1H), 4.31 (q, /= 7.0 Hz, 2H), 6.06 (d, /=
10.3 Hz, 1H), 6.90 (s, 1H), 9.47 (s, 1H); BC NMR (CDCl;, 100.6 MHz, APT pulse |

sequence: evens up (+), odds down (-)) 610.2 (=), 11.~ 1(~), 142 (-), 19.4 (5, 20.2 (),
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292 (+), 32.16 (-), 32.23 (1), 44.1 (+), 61.1 (+), 128.6 (+), 137.7 (+), 147.0 (), 154.5 (-
), 166.9 (+), 195.1 ().

1 pPemp, A.; Seifert, K. J. Prakt. Chem. 1999, 341, 65-68.

2 Geresh, S; Valiyaveettil, T. J.; Lavie, Y.; Shani, A. Tetrahedron: Asymmetry 1998, 9, 89-96.

3 Note: heating the oil bath over 65 °C results in spontaneous elimination of TfOH.

* Anders, E.; Stankowiak, A. Synthesis 1984, 1039-1041.

5 Gage, J. R.; Evans, D. A. Org. Synth. 1990, 68, 77-82.

8 Gage, J. R.; Evans, D. A. Org. Synth. 1990, 68, 83-91.

" Myers, A. G.; Yang, B. H; Chen, H.; McKinstry, L.; Kopecky, D, J.; Gleason, J. L. J. Am. Chem. Soc.
1997, 119, 6496-6511.

8 White, J. D.; Johnson, A. T.J. Org. Chem. 1994, 59, 3347-3358. '

® (a) Clive, D. L. J.; Yang, W.; MacDonald, A. C.; Wang, Z.; Cantin, M. J. Org. Chem. 2001, 66,
19661983. (b) Banfi, L.; Guanti, G.; Basso, A. Eur. J. Org. Chem. 2000, 939946. (c) Wennerberg, J.;
Olofsson, C.; Frejd, T. J. Org. Chem. 1998, 63, 35953598. (d) Montevecchi, P. C.; Navacchia, M. L. J.
Org. Chem. 1998, 63, 537542. (e) Marshall, J. A.; Sehon, C. A. J. Org. Chem. 1997, 62, 43134320.
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