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General Procedures. All reactions were performed under argon atmosphere, in freshly
distilled (under nitrogen) solvents. All reagents used are commercially available.
Analytical thin-layer chromatography was performed on aluminum plates precoated with '
Merck F,, silica gel. Visualization was done éither with UV light or with
phosphomolybdic acid (solution in EtOH) for molybdenum complexes, and with vanillin
for organic products 11 and 12. Flash-chromatography was performed with hexanes-ethyl
acetate or hexanes-diethyl ether mixtﬁres on silica gel with mesh 170-400, under nitrogen
pressure. NMR spectra were recorded on a Varian Gemini 300 (300 MHz) or a Varian |
Gemini 200 (200 MHz) spectrometer. Mass spectra' were recorded in-house using a
Kratos MS25A instrument. IR spectra were recorded on a Nicolet Impaét 400
spectrometer. The melting points were measured on a Thomas Hoover apparatus and are
uncorrected. -
Dicarbonyl[hydridotris(l-pyrazolyl)borato][71-(1,2,3)-(i)-(2R,3R)-S-ethoxycarbonyl-
2-methyl-2,4E -pentadien-1-yllmolybdenum (2). | To a solution of
triethylphosphonoacetate (246.6 mg, 1.1 mmol, 1.1 equiv.) in THF (2 mL), 0.86 mL of a

1.4 M solution of BuLi in hexane was added dropwise at -78 °C. After 1 h of stirring,
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aldehyde 1 (448 mg, 1 mmol) in THF (4 mL) was added dropwise, and the reaction
mixture was stirred at -78 °C for an additional 4 h. The reaction was qlienched at room
femperature with a saturated solution of NH4C1 (3 mL). The organic layer was separated,
diluted with diethyl ether (20 mL), washed with brine (3x2 mL) and "with water (2 mL),
and dried over Na,SO,. The solvent was then removed under reduced pressure, and the
crude product was purified by flash-chromatography (hex;cmes/EtOAc 4:1) to give 2 as a
dark-red solid (479-493 mg, 92-95% yield): m.p. 165-167 °C dec; 'H NMR (300 MHz,
CDCI3) & (ppm) 8.04 (s, br, 3H), 7.64 (dd, J = 15.3, 11.9 Hz, lH)-, 7.54 (s, br, 3H), 6.23
(d, J = 15.3 Hz, 1H), 6.19 (dd, J =2.2 Hz, 3H),v4.31, 4.23 (dq, AB system, J = 10.8, 7.1
Hz, 2H), 3.68 (d, J = 2.1 Hz, 1H), 2.20 (d, J = 11.9 Hz, 1H), 1.79 (s; 3H); 1.53 (s, br, IH),
1.34 (d, J=7.1 Hz, 3H); 1'3‘C NMR (75"MHZ, CDCI3) 6 (ppm) 228.9, 228.4, 166.8, 147.7,
145.1, 135.8, 119.5, 105.3,187.1, 74.0, 57.7, 15.3, 14.2;‘TLC Rf 0.27 (hex_anés/EtOAc
4:1); YIR (KBr, cm™) 2498, 1941, 1869, 1711, 1626, 1259; HRMS(EI) M" calcd. for
C20H23O4N6M0B (**Mo) 520.0935, found 520.0956. | ; |
Dicarbonyl[hydridotris(l-pyraiolyl)borato][n-(1,2,3)-(i)-(2R,3R)-6-hydroxy-2- ‘v
methyl-2,4E-hexadien-l-yl]molybdenum 3. A1M éolution of diisobutylaluminum
hydride in hexane (0.625 mL, 0.625 nimol, 2.4 equiv) wés added dropwise to a solution
of 2 (136 mg, 0.26 mmol) in THF (1.5 th), af -78 °C. The reaction was quenched With
'rnethanolb (0.2 mL) after 45 min at -78 °C, the solution was allowed to warm td room
temperature and filtered, and the precipitate was washed with ethyl acetate. After drying
OQer Na,SO,, the solutioﬁ was concentrated under reduced pressure, and the crude
product was'purified by lﬂash-'chromatography (hexanes/EtOAc 7:3) to give 4 ,aé an
orange solid (122.5 mg, 98% yield): m.p. 155-157 °C dec; 'H NMR (300 MHz, CsDg)
& (ppm) 8.05 (s, br, 3H), 7.18 (s, bf, 3H), 6.49 (dddd, J = 15.4, 11.4, 1.7 Hz, 1H), 6.10
(ddd, J=15.4,5.0 Hz, 1H), 5.75 (s, br, 3H), 3.88 (unresoved AB, br, 2H), 3.40 (d, J = 2.1

Hz, 1H), 2.46 (d, J = 11.4 Hz, 1H), 1.55 (s, 3H), 1.40 (d, J = 2.08 Hz, 1H) 0.74 (s, br,

-2
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1H); “C NMR (75 MHz, C,D,) § (ppm) 230.0, 229.7, 145.5, 135.6, 133.1, 129.8, 105.5,
83.6, 80.9, 62.9, 57.2, 15.4; TLC Rf 0.22 (hexanes/EtOAc 2:1); IR (NaCl, cm™) 3418,
2492, 1936, 1852; HRMS(EI) M* calcd. for C18H2103N6MOB (**Mo) 478.0828, calc [M-
2COJ* 422.0929, found 422.0922. | |
Dicarbonyl[hydridotris(1-pyrazolyl)borato][n-(1,2,3)-(i)'-(2R,3R,4R,SS)-4,5,6-
trihydroxy-Z-methyI-2-hexen-1-yl]molybdenum (4). A solution of 0504 (150 mg, 0.59
mmol, 1.1 equiv) in THF (7.5 mL) was added to a solutiori of 3 (255 mg, 0.536 mmol)
and pyridine (0.65 mL, 15 equiv) in THF (4 _mL), at 0 °C. After 4 h of stirring, the
reaction mixture was diluted with methanol (15 mL), and H,S was bubbled through for 2
min at the same témperafure, whenf a black precipitate was formed. The reaction mixture
was allowed to warm to room temperature, and then it was filtered through Celite, and
the precipitate was washed with ethyl acetate. The filtrate was concentrated under
reduced pressure, and thé crude product was | purified by flash-chromatography
(hexanes/EtOAc 1:3) to give 4 as a yelloW_ solid (237 mg, 87% yif‘:ld.): m.p. 98-100 °C
dec; '"H NMR (300 MHz, CDCl,) & (ppm) 8.03 .(s,- br, 3H), 7.56 (d, J = 2.2 Hz, 3H), 6.21
(dd,J = 2.2 Hz, 3H), 4.71 (d, J = 9.9 Hz, 1H), 4.43 (dd, j= 5.7 Hz, 1H), 3.97, 3.94 (cid,
AB system, J = 11.2, 5.7 Hz, 2H), 3.78 (s, br, 1H); 2.00 (d, J = 9.9 Hz, 1H), 1.82 (s, 3H),
1.68 (s, br, 1H); *C NMR (75 MHz, CDCL,) & (ppm) 231.2, 230.5, 145.0, 135.é, 105.5,
89.1, 76.2, 72.3, 70.6, 64.6, 62.9; 15.9; TLC Rf 0.35 (hexanes/ EtOAc 1:4); IR (NaCl,
cm’') 3407, 2933, 2490, 1939, 1849; HRMS(FAB) M" calcd. for C18H2305N6M0B (*Mo)
512.0881, found 512.0883. | |

: Dicarbonyl[hydriddtris(l-pyrazolyl)borato][n-(l,2,3)-(i)-(ZR,3R,5R)-‘5,6-dihydroxy- ,
2-methyl.-2-hexen-1-yl]molybdenum (5) and dicarbonyl[hydridotris(l-pyrazolyl)
borato][n-(1,2,3)-(i)-(2R,3R)-6-hydroxy-2-methyl-2-hexen-1-yl]mblybdenum 6). A -
1 M solution of BH, in THF (1.mL, 1 mmol, 10 equiv) was added dropwise to a solution

of 4 (50 mg, 0.105 mmol) in THF (0.5 mL), at -8 - 0 °C. After 1 h, water was added Via
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syringe to destroy the excess of borane, and then 3M NaOH (Q.35‘mL, 1.05 mmol, 10
equiv) and 30 wt % H,0, (36 mg, 0.315 mmol, 3 equiv) were added and the reaction
mixture was stirred at room temperature for 1 h. The aqueous layer was saturated_-with
K,CO;, and the organic layer was extracted with ethyl acetate, washed with brine, dried
over Na,SO,, and concentrated under reduced pressure. The crude material was separated
by flash-chromatography (hexanes/EtOAc 3:2) to giVe.S (31 mg, 60%) and 6 (13 mg,
26%). 5: Yellow solid; m.p. 114-116 °C dec; 'H NMR (300 MHz, CDCl,) 6 (ppm) 8.06
(s, br, 3H), 7.54 (d, J = 2.1 Hz, 3H), 6.19 (dd, J = 2.1 Hz, 3H), 4.05 (dddd, J = 7.1, 6.4,
3.2 Hz, iH), 3.87(dd,J =11.0, 3.2 Hz, 1H),v3.70 (dd,J=11.0, 7.1 Hz, 1H), 3.58 (d, J = .'
1.6 Hz, 1H), 2.65 (dd, J = 6.4 Hz, 2H), 1.66 -(s,‘3H), 1.59 (dd, J=7.1 Hz, 1H), 1.42 (d, J
= 1.6 Hz, 1H); "C NMR (75 MHz, CDCl,) & (ppm) 229.8, 228.4, 144.8, 135.7, 105.3,
84.1,76.7, 73.6, 66.3, 59.1, 34.4, 15.1; TLC Rf 0.16 (hexanes/EtOAc 1:1); IR (NaCl, cm’
") 3349, 2927, 2487, 1933, V1842; HRMS(FAB) M* calcd. for C,;H,,0,NMoB (**Mo) |
496.0934, found 496.0969. 6: Yellow solid; m.p. 68-70 °C dec; 'H NMR (200 MHz,
CDCl;) 6 (ppm) 8.08 (d, J = 2.1 Hz, 3H), 7.54 (d, J = 2.1 Hz, 3H), 6.19 (dd, J=2.1 Hz,
3H), 3.84 (t, J = 6.7 Hz, 2H), 3.53 (d, J = 1.9 Hz, 1H), 2.44-2.61 (m, 2H), 1.96 (t, J = 6.7
Hz, 1H), 1.66 (dd, J = 9.4, 5.0 Hz, 1H), 1.61 (s, 3H), 1.33 (d,J =19 Hz, 1H);vl_3>C NMR
(50 MHz, CDCl,) J (ppm) 229.6, 228.9, 144.9, 135.7, 105.2, 82.3, 81.7, 62.4, 584, 34.7,
27.1, 14.6; TLC Rf 0.3 (hexanes/EtOAc 3:2); IR (NaCl, com’ 1) 3399, 2921, 2491, 1934,
1837; HRMS(FAB) M* calcd. for C;iH,,;O,N, 6MoB (98Mo) 480.0978, found 480.0972.
charbonyl[hydrldotrls(l pyrazolyl)borato][n -(1,2,3)-(+)-(2R,3R)-5- methoxy-
carbonyl-2-methyl-2,4Z-pentadien-1-yljmolybdenum (7) and dlcarbonyl[hydridd-
tris(l-pyrazolyl)borato][17-(1,2,3)-(i)-(2R,3R)-5-methoxycarbohyl-Z-methyl-2,4E- .
pentadien-1-yljmolybdenum (8). To a solution of bis(2,2,2-triﬂ1ior0ethyl)(méthoxy-
carboriylmethyl)phosphonate (88 mg, 2.6 4mmol, 1.05 equiv.) and [18]-crown-6 (330 mg,

1.25 mmol, 5 equiv) in THF (2 mL), was added a 0.5 M solution of KHMDS in hexane
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(0.55 mL, 0.275 mmol, 1.1 equiv), at -78 °C. After 1 h of stirring, aldehyde 1 (112 mg,
0.25 mmol) in THF (3 mL) was added dropwise, and the reaction mixture was stirred at -
78 °C for an additional 2 h. The reacfion was quenched at room teﬁperature with a
saturated solution of NH,Cl (3 mL). The organic layer was separated, diluted with diethyl
ether (20 mL), washed with brine (3 *,2 ‘mL) and with Water (2 mL), and dried. over
Na,SO,. The. solvent was then rémoved under reduced pressure, and the crude material
was purified by flash-chromatography (hexanes/EtOAc 4:1) to give a mixture of 7 and 8
in a 7:3 ratio (121-125 mg, 96-99% total yield) as a thick red oil. 7 and 8 were separated
by multiple elutiori preparative TLC (hexanes/EtOAc 4:1). 7: Dark-red solid: m.p. 72-74
°C dec; '"H NMR (200 MHz, C,Dy) (ppm) 7.90 (d, J=2.1 Hz, 3H), 7.16 (overlapped on
the solvent peak, 3H), 6.58 (dd, J =‘ 11.9 Hz, 1H) 6.03 (d, J = 11.9 Hz, 1H), 5.69 (dd, J =
2.1 Hz, 3H), 4.38 (d, J=11.9 Hz, lﬁ), 3.47 (s, 3H), 3..36 (d, J=2.2 Hz, 1H), 1.62v(d, J=
2.2 Hz, 1H), 1.50 (s, 3H); "C NMR (50 MHz,.C6D6) o (ppm) 230.3, 228.8, 166.9, 147.7,
145.5, 135.7, 117.9, 105.6, 89.3, 70.7, 57.5, 50.7; 15.3; TLC Rf 0.26 (hexanes/EtOAc
4:1); IR (NaCl, cm™) 2488, 1945, 1859, 1719, 1621; HRMS(EI) M* calcd. for
C,,H,,0,N,MoB (**Mo) 506.0778, found 506.0768. 8: Dark-red solid: m.p. 168-170 °C
dec; "H NMR (200 MHz, C(Dy) 6 (ppm) 7.95 (s, br, 3H), 7.91 (dd, J = 15.2, 11.9 Hz, 1H)
7.11 (d, J = 2.2 Hz, 3H), 6.46 (d, J = 15.2 Hz, 1H), 5.73 (dd, J = 2.2 Hz, 3H), 3.48 (s,
3H), 3.36 (d, J = 2.1 Hz, 1H), 2.05 (d, J = 11.9 Hz, 1H), 1.48 (s, 3H) 1.38 (d, J‘= 2.1 Hz,
1H); "C NMR (50 MHz, C,Ds) S(ppm) 229.2,229.0, 167.1, 148.2, 145.5, 135.7, 119.6,
10’5.7, 87.3, 74.0, 57.9, 51.0, 14.9; "fLC Rf 0.26 (hexénes/EtOAc 4;1); IR (NaCl, cm™)
2485, 1943, 1858, 1714, 1659; HRMS(EI) M* calcd. for C,H,,0,NMoB (98Mo)
506.0778, found 506.0778. | |

Dicarbonyl[hydridotris(l-pyrazolyl)borato][77-(1,2,3)-(i)-(2R,3R)-6-hyd-roxy-2-. -

methyl-2,4Z-hexadien-l-yl]molybdenum.(9). A 1 M solution of diisobutyléluminufn

hydride in hexane (0.132 mL, 0.132 mmol, 3 equiv) was added dropwise to a solution of

5
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7 (22 mg, 0.044 mmol) in THF (0.15 mL), at -78 °C. The reaction was quenched with
methanol (0.15 mL) after 1.5 h at -78 °C, the solution was allowed to warm to room
temperature and filtered, and the precipitate was washed with ethyl acetate. After drying
over Na,SO,, the solution was concentrated under reduced pressure, and the crude
product was purified by flash-chromatography (hexanes/EtOAc 3:2) to give 9 as an
orange solid (20 mg, 96% yield): m.p. 80-82 °C dec; '"H NMR (300 MHz, CDCl,)
6 (ppm) 8.12 (s, br, 3H), 7.54 (s, br, 3H), 6.29 (dd, J=11.4 Hz, 1H), 6.20 (ddd, J = 11.4,
6.8 Hz, 1H), 6.18 (dd, J = 2.2 Hz, 3H), 4.50, 4.38 (dd, AB system, J = 13.1, 6.8 Hz, 2H),
3.62(d,J= 2.>3 Hz, 1H),2.77 (d, J =11.4 Hz, 1H), 1.68 (s, 3H)., 1.43 (d, J =2.3 Hz, 1H);
3C NMR (75 MHz, CDCl,) é§ (ppm) 230.8, 229.2, 145.0, 135.9, 132.0, 131.1, 105.2,
85.0, 75.4, 58.2, 57.0, 15.3; TLC Rf 0.57 (hexanes/EtOAc 1:1); IR (NaCl, cm™) 3392,
2487, 1936, 1879; HRMS(EI) M calcd. for C,H, O;N;MoB (**Mo) 478.0828,. found
478.0829. ‘ A
Dicarbonyl[hydridotris(l-pyrazolyl)borato][n-(1,2,3)-(i)-(2R,3R,58)-5,6-dihydroxy-
2-methyl-2-hexen-1-yllmolybdenum (10). A 1 M solution of BH, in THF (1 mL, 1
mmol, 10 equiv) was added dropwise to a solution of 9 (50 mg, 0.105 mmol) in THF (0.5
mL), at -30 °C. After 2.5 h, water was added via syringe to destroy the excess of borane,
and then NaOH 3 M (0.35 mL, 1.05 mmol, 10 equiv) and 30 wt % H,0, (36 mg, 0.315
mmol,.3 equiv) were added and the reaction mixture was stirred at room temperature for
1 h. Thé aqueous layer was saturated with K,CO,, and the organic layer was extracted
with ethyl acetate, washed with brine, dried over Na,SO,, and concentrated under low
pressure. The crude material was séparatéd by flash-chromatography (hexanes/EtOAc
3:2) to give 6 (23 mg, 46%); and 10 (24 mg, 46%). 10: Yellow solid; m.p. 108-110 °C
dec; "H NMR (300 MHz, CDCL,) & (ppm) 8.09 (s, br, 3H), 7.54 (d, J = 2.1 Hz, 3H), 6.19
(dd, J = 2.1 Hz, 3H), 4.04 (m, unresolved, 1H), 3.89 (dd, J=11.0, 3.0 Hz, 1H), 3.67 (dd, |

J=110,7.1 Hz, 1H), 3.55 (d, J = 1.8 Hz, 1H), 2,72 (ddd, J = 13.6, 7.1, 3.6 Hz, 1H), 2_.579
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(ddd, J = 13.6, 10.4, 6.0 Hz, 1H), 1.67 (dd, J = 10.4, 3.6 Hz, IH), 1.61 (s,.3H), 1.>38 (s, br,
1H); C NMR (75 MHz, CDCl,) 5 (ppm) 229.8, 228.4, 144.9, 135.6, 105.2, 83.4, 76.0,
75.9, 66.4, 58.4, 34.4, 15.1; TLC Rf 0.16 (hexanes/EtOAc lgl); IR (NaCl, cfn") 3367,
2920, 2496, 1932, 1840; HRMS(FAB) M calcd. for C18H23O4N6M§B (**Mo) 496.0934,
found 496.0924. -
(i)-(ZR,3S,4S)-2-isopr0penyltetfahydr0-3,4-furandiol (11). NO.BF4 (36 mg, 0.306
mmol, 1.2 equiv) was added to a solution of 4 (130 mg, 0.255 mmol) in acetonitrile (3
"mL) at 0 °C, and the reaction rnfxture was stirred for 10 min. A change in color from
yellow to green was observed. Anhydrous Na,CO, (65 mg) was édded to the reaction,
and stirring was continued for 2 h at 0 °C, and for .édditional 3 h at room temperature,
while exposed to air. The solvent wés evaporated, and the crude product subjected
directly to flash-chromatography purification (Et,0) to give 11 as a colorless oil (18 mg,
49%): 'H NMR (200 MHz, CDCl;) § (ppm) 5.27 (m, 1H), 5.14 (m, 1H), 4.54 (s, br, 1H),
4.38 (d, br, J = 4.2 Hz, 1H), 4.25 (dd, J = 9.9, 4.2 Hz, 1H), 4.00 (d, J = 2.9 Hz, 1H), 3.77
(dd, J=9.9, 1.2 Hz, 1H), 1.85 (s, br, 1H), 1.77 (s, br, 3H), 1.72 (s, br, 1H); 3C NMR (50
MHz, CDCL,) & (ppm) 140.1, 113.4,83.4,77.2, 75.9, 74.1, 20.1; TLC Rf 0.29 (Et,0); IR
(NaCl, cm™) 3200-3600, 1659; HRMS(FAB) [M+H]" caléd. for C,H,,0, 145.0866, found
145.0855. _ '
(i-)-(3R,5S)-5-isopropenyltetrahydr0#3-furandl (12). NOBF, (57 mg, 0.486 mmol, 1.2
equiv) was added to a solution of 5 (200 mg, 0.405 fnmol) in .acetonitrile (5 mL) at 0 °C,
and the reaction mixture was stirred for 10 min. A change in color from yellow to green
was observed. Anhydrous Na,CO, (100 mg) was added to the reaction, and stirring was
continued for 2 h at 0 °C, and for additional 3 h at room temperature, while.exposed to
air. The solvent was evéporated, and the crude product Subjected directly to ﬂash-
chromatography purification (hexanes/Et;O 1:3) to give 12 as a colorless oil (35 fng,

68%):'H NMR (200 MHz, CDCl,) & (ppm) 5.00 (m, 1H), 4.81 (m, 1H), 4.55 @, J=

7
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10.0, 6.0, 1H), 4;51 (m, 1H), 4.03 (dd, J = 9.8, 4:1 Hz, 1H), 3.79 (ddd, J = 9.8, 1.4, 1.4
Hz, 1H), 2.17 (s, br, 1H), 2.05 (dddd, J = 13.3, 6; 1.3, 1.3 Hz, 1H), 1.81 (ddd, J = 13.3,
10, 5.2 Hz, 1H), 1.70 (s, br, 3H); °C NMR (50 MHz, CDCL,) & (ppm) 145.0, 110.5, 80.9,
75.9, 72.7, 40.5, 17.7; TLC Rf 0.27 (hexanes/Et,O 1:3); IR (NaCl, cm™) 3200-3600,
1658; HRMS(EI) M* calcd. for C7H,‘2O3 128.0837, found 128.0831. -
Dicarbonyl[hydridotris(l-pyrazolyl)borato][n-(1,2,3)-(i)-(2R,3R,4R,5R)-5-

| ethoxycarbonyl-4,5-dihydroxy-2-methyl-2-penten-1-yllmolybdenum (13). A solution
of OsO, (14 mg, 0.055 mmol, 1.08 equiv) in THF (0.72 mL) was added to a solution of 2
(26.5 mg, 0.051 mmol) and TMEDA (6.5 mg, 0.055 mmol, 1.08 equiv)-in methylene
chloride (1.3 mL), at -78 °C. After 1.5 h of stirring, the reaction mixture was diluted vﬁth
methanol, and H,S was bubbled through for 2 min at the same temperature, when a black |
precipitate was formed. The reaction mixture wés allowed to warm to roo‘m temperature,
then it was filtered through Celite, and the precipitate was washed with e£hyl acetate. The
combined filtrate and washingé were evaporated, and the crude product was purified by
flash-chromatography (45% EtOAc in hexanes) to give 13 as a yellow solid (26.5 mg,
94% yield): m.p. 123-125 °C dec; 'H NMR (300 MHz, C¢D) & (ppm) 8.02 (s, br, 3H),
7.21(d, J =1.9 Hz, 3H), 5.78 (dd, J = 1.9 Hz, 3H), 5.14 (dd, J = 10;7 Hz, 1H), 491 _-(d,’jJ
=4.2 Hz, 1H) 3.90, 3.86 (dq, AB system, J = 10.7, 7.1 Hz, 2H), 3.51 (s, br, 1H), 3.21 (d,
J=4.2Hz, 1H), 2.40 (d, J = 10.7 Hz,an), 2.21(d,J=9.9 Hz, 1H), 1.77 (s, 3H), 1.54.'(s,
br, 1H), 0.83 (t, J = 7.1 Hz, 3H); *C NMR (75 MHZ, CsDg) 6 (ppm) 230.1; 23.0.0, 173.3,
145.7, 135.7, 105.7, 75.4, 72.7, 71.4, 61.9, 15.9, 13.7; TLC Rf 0.34 (45% EtOAc in
hexanes); IR (NaCl, cm™) 3476, 2923, 2499, 19'4‘1, 1855, 1738, 1670; HRMS(FAB) M*
calcd. for C,H,;04N;MoB (**Mo) 554.0990, [M+Na]* calcd 577.0887, foﬁnd 577.0892.
(1)-(3R,4S,5R)-5-isopropenyl-3,4-dihydroxytetrahydro-2-furanone (15). Diol ester 13
(100 mg, 0.181 mmol) was stiﬁed with KOH (41 mg, 0,725 mmol, 4 equiv) in a water (1

mL) MeOH (3 mL) mixture for 6 h at room temperature. Then the reaction mixture was
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cooled to 0 °C, EtOAc was added (10 mL) and the solution was neutralized-wit'h 10%
HCl to a pH 3. The organic layer was separated, and the aqueous layer was extracted with
EtOAc (10 mL). Et;N was added to the combined organic phase, to a pH 7-8. After
drying err Na,SO,, the solvent was evaporated, providing crude acid 14, as a
triethylammonium salt in quantitative yield. After drying under vacuum overnight, 14
was subjected to demetalation without purification. NOBF, (25 mg, 0.211 mmol, 1.3
equiv) was added to a solution of 14 (85 mg, 0. 162 mmol) in acetonitrile (2 mL) at 0 °C,
and the reaction mixture was stirred f(_)r 10 min. A change in color from yellow to green
was observed. Dry Et,N (0.034 mL 1.5 equiv) was added to the reaction, and stirring was
continued for 1 h at 0 °C, and for additional 2 h at foom temperature, while exposed to
air, when the color turned brown. The solvent was evaporated, and the crude product was
subjected directly to ﬂash-chromatégraphy purification (hexanes/EtOAc i:_2) to give 15
as a colorless oil (17 mg, 64% for two steps, from 13):le NMR (200 MHz, CDCl,)
8 (ppm) 5.21 (m, 1H), 5.18 (m, 1H), 5.09 (d, J = 5.3 Hz, 1H), 4.38-4.50 (2H), 1.83 (s, br,
3H); "C NMR (50 MHz, CDCl,) & (ppm) 175.2, 137.9, 115.7, 83.25, 73.35, 73.25, 19.‘17;

TLC Rf 0.29 (hexanes./EtOAc 1:2); IR (NaCl, cm™) 3200-3600, 1775, .1651;

HRMS(FAB) [M+H]" calcd. for C;H,,0; 159.0659, found 159.0665.
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