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General informations

Commercial reagents were purchased from Aldrichrogcor Alfa Aesar and used as
received. Trifluoroacetaldehyde-ethylhemiacetal wamerously offered by Central Glass
Company. Molecular oxygen used was purchased froBEESER (Oxygen 3.5, purity >
99.95%). All oxidation reactions were performed emncdrgon and molecular oxygen
atmosphere with oven-dried glassware fitted withber septa. Ether and THF were distilled
under nitrogen from sodium/benzophenone prior &a @4Cl, was distilled under nitrogen
from Cah prior to use. Flash chromatography was performedSBDS 60A, (40-63um.)
silica gel. Thin layer chromatography was performaa precoated aluminium sheets
(Macherey-Nagel Alugram SIL/G 0.2mm). They wereuaiized under a 254 nm UV light.
'H NMR spectra,’®F NMR spectra and®C NMR spectra were recorded on a Briicker
Advance 250 DPX (250 MHZH, 235.6 MHz'*F, 69.2 MHz**C) or a Jeol ECX-400 (400
MHz *H, 376.2 MHzF, 100.5 MHz**C). Chemical shift valuesd) are reported in ppm
downfield from M@Si (6 0.0 ppm), GFs (6 -164.9 ppm) or CDGlas internal standar@ 7.0
ppm). Data are reported as follows: chemical st@ifppm), multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, p = pentet, rmaltiplet), integration, coupling constant (Hz).
Infrared (IR-FT) spectra were performed on a Briickensor. GC analyses were performed
on a Agilent 6890N (capillary column HP-5MS, 301250 um, N as vector gas). HRMS
analyses were performed on a Jeol JMS-GC Matepkcilic rotations were measured on a

JASCO P1010 polarimeter.



Starting material synthesis.
The startingN-acylated oxazolidinesa-ewere prepared according to our previously reported

procedures:

Typical procedure for a-hydroxylation reactions in the presence of molecal oxygen
and P(OEt)s.

To a solution of amidéa (2.27 g, 8.31 mmol) in THF (85 mL) under argon and-78 °C
was added a solution of NaHMDS (8.31 mL, 1.5 M HF[ 16.6 mmol, 2 eq). The reaction
mixture was stirred for 45 min at —78 °C and tygphosphite (1.53 mL, 9.14 mmol, 1.1 eq)
was added. Then molecular oxygen was bubbled throlig reaction mixture for 2 h. The
reaction mixture was quenched with an aqueous XCNsidlution (85 mL). The aqueous layer
was extracted with diethyl ether (3 x 75 mL). Thgamic layers were combined and dried
over MgSQ, filtered and concentrated under reduced pressBtgification by flash
chromatography (cyclohexane/ethyl acetate 80/2680td0) afforded the alcoh@a (2.15 g,
90%, 94%de) as a white solid.

(2S,4R)-2-trifluoromethyl-3-[( R)-2-hydroxypropanoyl]-4-phenyl-1,3-oxazolidine (R)-

Recrystallisation in cyclohexane (50 mL) gave palehol R)-3a (1.56 g, 65%) as a white

solid.

(1) Tessier, A.; Pytkowicz, J.; Brigaud, Angew. Chem2006 118 3759-3763;Angew.
Chem. Int. Ed2006 45, 3677-3681.
(2) Tessier, A.; Lahmar, N.; Pytkowicz, Brigaud, T; J. Org. Chem2008 73, 3970-3973.
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m.p. = 75 °C; §]p -59.0 ¢ 1.0, CHC}); IR (neat) 3215, 1672, 1410, 1278, 1209, 1177,
1148, 1042, 865, 846, 684 th'H NMR (400 MHz)3 0.70 (m, 3H), 2.41 (d, 1H) = 8.7
Hz), 3.93 (m, 1H), 4.12 (d, 1H) = 8.2 Hz), 4.70 (dd, 1HJ = 8.2 Hz,*J = 6.4 Hz), 5.21 (d,
1H,3J = 6.4 Hz), 6.13 (m, 1H), 7.22-7.27 (m, 2H), 7.2207(m, 3H):**C NMR (100.5 MHz)

5 19.6, 60.1, 67.6, 76.6, 85.5 (c.r = 38.1 Hz), 123.3 ((fJc.r = 288.5 Hz), 126.1, 129.0,
129.6, 141.4, 164.67F NMR (376.2 MHz)5 —79.9 (bs); MS (El) 289 [K] (2), 245 (100),
220 (18), 186 (22), 176 (21), 148 (31), 120 (3DY 1(54), 91 (22), 77 (12); HRMS Calculated
289.0926, Found 289.0883; Anal. Calculated fesHzsFNOs: C, 53.98; H, 4.88; N, 4.84.

Found C, 54.04; H, 4.75; N, 5.11.

(2S,4R)-2-trifluoromethyl-3-[(2 R)-2-hydroxy-3-phenylpropanoyl]-4-phenyl-1,3-
oxazolidine (3b).

@) CF3

Ph/\i)J\N/;\O

o~
The compoundb was obtained as a white solid (3.135 g, 81%, >@&)4rom the sodium
enolate ofLb (3.597 g, 10.3 mmol) using the typical hydroxyatprocedure.
m.p. = 105 °C; ¢]p —67.6 ¢ 1.0, CHC}); IR (neat) 3404, 2982, 1656, 1178, 1143 1106,
1082, 843, 751, 701, 683 cm'H NMR (400 MHz)32.24 (d, 1H2J = 8.9 Hz), 2.31 (d, 1H,
2) = 12.8 Hz), 2.59 (dd, 1HJ = 12.8 Hz,%J = 9.6 Hz), 3.94 (dd, 1HJ = 9.6 Hz,31 = 8.9
Hz), 4.09 (d, 1H3J = 8.7 Hz), 4.69 (dd, 1H) = 8.7 Hz,3) = 6.4 Hz), 5.27 (d, 1HJ = 6.4
Hz), 6.13 (q, 1H3J.r = 3.7 Hz), 6.79 (d, 2H3J = 4.1 Hz), 7.17-7.40 (m, 8H}*C NMR
(100.5 MHz)& 39.4, 60.2, 72.0, 76.6, 85.6 (tcr = 35.5 Hz), 123.3 (cfJc.r = 289.5 Hz),

126.0, 126.8, 128.5, 129.1, 129.6, 129.7, 136.5,614.73.2;°F NMR (376.2 MHz)5 —79.9
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(d, ®Ju.r = 3.7 Hz); Anal. Calculated for:gH1oFsNOs: C, 62.46; H, 4.97; N, 3.83. Found C,

62.35; H, 4.87; N, 3.99.

(2S,4R)-2-trifluoromethyl-3-[(2 R)-2-hydroxy-3-methylbutanoyl]-4-phenyl-1,3-

oxazolidine (3c).

O  CFRs

)\i)LN/?\o
e~

Obtained as a white solid (367 mg, 70%, >9886from sodium enolate dfc (500 mg, 1.66
mmol) using typical hydroxylation procedure.
m.p. = 122 °C; i]p —60.2 € 1.50, CHCY); IR (neat) 3641; 2968, 165, 1417, 1266, 1175,
1145, 1104, 1034, 980, 932, 846, 776, 708, 681:ciH NMR (400 MHZz)30.45 (m, 3H),
0.75 (m, 3H), 1.47 (m, 1H), 2.17 (d, 18,= 8.2 Hz), 3.56 (m, 1H), 4.10 (d, 1#,= 6.4 Hz),
4.67 (dd, 1HJ = 6.4 Hz2J = 4.8 Hz), 5.25 (d, 1HJ = 4.8 Hz), 6.15 (m, 1H), 7.25-7.32 (m,
2H), 7.32-7.42 (m, 3H)**C NMR (100.5 MHz)d 15.7, 19.0, 30.4, 60.2, 75.9, 76.8, 85,8 (q,
3Jcr = 34.5 Hz), 132.3 (fcr = 289.5 Hz), 126.1, 128.9, 129.5, 142.0, 173’6 NMR
(376.2 MHz)d —76.4 (bs); HRMS Calculated 317.1239, Found 31712nal. Calculated

for CisH1gFsNOs: C, 56.78; H, 5.72; N, 4.41. Found: C, 56.32; H85 N, 4.36.

(2S,4R)-2-trifluoromethyl-3-[(2 R)-2-hydroxy-3,3-dimethylbutanoyl]-4-phenyl-1,3-

oxazolidine (3d).

O CF3
FA
OH h)\/
P

Obtained as a white solid (222 mg; 42%, >988from sodium enolate difd (500 mg, 1.59

mmol) using typical hydroxylation procedure.



S/

m.p. = 115 °C; i]p —64.4 ¢ 1.65, CHC)); IR (neat) 3586, 3417, 2962, 1654, 1386, 1363,
1324, 1273, 1179, 1146, 1110, 980, 938, 846; 784,01 "; 'H NMR (400 MHz)3 0.74 (s,
9H), 2.13 (d, 1H3J = 8.0 Hz), 3.54 (d, 1HJ = 8.0 Hz), 4.08 (d, 1HJ = 8.2 Hz), 4.65 (m,
1H), 5.29 (m, 1H), 6.14 (m, 1H), 7.15-7.28 (m, 2M)28-7.42 (m, 3H)**C NMR (100.5
MHz) & 25.5, 34.8, 60.5, 76.6, 78.0, 85.7 {dsr = 34.5 Hz), 123.4 ((\Jc.F = 289.5 Hz),
124.8, 128.7, 129.4, 152.7, 1728 NMR (376.2 MHz)5 —79.2 (bs); HRMS Calculated
331.1395, Found 331.1411; Anal. Calculated fegHzoFsNOs: C, 58.00; H, 6.08; N, 4.23.

Found: C, 57.71; H, 6.19; N, 4.16.

(2S,4R)-3-[(2R)-3-dibenzylamino-2-hydroxypropanoyl]-2-trifluoromethyl-4-phenyl-1,3-
oxazolidine (3e).

Ph (@] CF,

A
Ph) él_I!’h)\/
Obtained as a white solid (386 mg, 75%, >9880from sodium enolate dife (500 mg, 1.07
mmol) using typical hydroxylation procedure.
m.p. = 83 °C; {i]p —15,8 € 0.72, CHCY); IR (neat) 3327, 3033, 1643, 1494, 1450, 1380,
1272, 1178, 1141, 1112, 1029, 985, 933, 892, 834, 894, 637 cit; 'H NMR (400 MHz,
DMSO-ds, 298 K, two conformers showing coalescence onimgat 323 K)o 2.30 (dd, 1H,
2) = 13.7 Hz,3J = 4.1 Hz), 2.45 (dd, 1H) = 13.7 Hz,*) = 7.3 Hz), 3.11 (d, 2HJ = 14.2
Hz), 3,26 (d, 2H?J = 14.2 Hz), 3.90 (td, 1H) = 7.3 Hz,3J = 4.1 Hz), 4.02 (d, 1HJc.r= 8.7
Hz), 4.53 (dd, 1H2) = 8.7 Hz,*J = 6.4 Hz), 5.53 (d, 1HJ = 6.4 Hz), 5.68 (d, 1HJ = 7.3
Hz), 6.34 (g, 1H3J4.r = 5.1 Hz), 7.05-7.12 (m, 3H), 7.12-7.42 (m, 12 NMR (100.5
MHz, DMSO-ds, 298 K)& 54.4, 56.9, 59.0, 67.5, 76.1, 84.4 Y. = 33.4 Hz), 123.4 (.

F = 289.5 Hz), 125.8, 126.7, 128.0, 128.4, 129.8,8,3142.4, 172.15°F NMR (376.2 MHz,
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DMSO-ds, 298 K)& major conformer : —78.7 (d)4.r = 5.1Hz), minor conformer : =79.7 (bs):
HRMS Calculated 484.1974, Found 484.1980; Analc@ated for G;H»7F3N.O3: C, 66.93;

H, 5.62; N, 5.78. Found: C, 66.87; H, 5.68; N, 5.79

Oxidation procedure using Vedejs’ reagent.

To a solution of the amidéa (0.325 g, 1.19 mmol) in THF (10 mL) under argon-&8 °C
was added a solution of NaHMDS (0.89 mL, 2M in THE[9 mmol, 1.5 eq). The reaction
mixture was stirred at —78 °C for 2 h and freshigpared MoOPH' (770 mg, 1.79 mmol, 1.5
eq) was added. The mixture was warmed up to —4&ntCstirred for 19 h. The crude reaction
mixture was treated with brine (15 mL) and an agise®N HCI solution (10 mL) was added.
The mixture was extracted with diethyl ether (3 % fhL), dried over MgS® and
concentrated under reduced pressure. Purificatioy Bash chromatography
(cyclohexane/ethyl acetate 90/10 to 60/40) afforithedalcohoBa (167 mg, 49%, 62%le) as

a mixture of two diastereomersj(3a/(S-3a: 81/19). The spectral data of each diastereomer

were determined in the crude mixture.

(2S,4R)-2-trifluoromethyl-3-[( S)-2-hydroxypropanoyl]-4-phenyl-1,3-oxazolidine (§)-3a).

O  CF;

N o
OH
Ph)\/
'H NMR (250 MHz)5 1.35 (d, 3H3J = 6.8 Hz), 3.40 (d, 1HJ = 7.5 Hz), 3.89 (m, 1H), 4.11

(m, 1H), 4.70 (m, 1H), 4.97 (d, 18] = 6.4 Hz), 6.23 (q, 1HJu.r = 4.9 Hz), 7.19-7.34 (m,

5H); °C NMR (62.9 MHz)3 21.0, 60.1, 66.5, 76.5, 85.4 fjc.r = 35.6 Hz), 123.3 (fJcr =

(3) Organic Syntheses, Coll. Vol1B9Q 277 ;1986Vol. 64 p.127.
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289.1 Hz), 125.3, 129.0, 129.7, 140.2, 1786%;NMR (376.2 MHz)5 —-81.2 (d, 3FJ4r =

4.9 Hz).

(2S,4R)-2-trifluoromethyl-3-[( R)-2-hydroperoxypropanoyl]-4-phenyl-1,3-oxazoliding4).

To a solution of the amidga (0.150 g, 0.55 mmol) in THF (6 mL) under argon ahé-78 °C
was added a solution of NaHMDS (0.55 mL, 2 M in THEL mmol). The reaction mixture
was stirred at —78 °C for 45 min. Then moleculaygen was bubbled through the reaction
mixture for 2 h. The mixture was quenched with wgfe mL). The aqueous layer was
extracted with dichloromethane (3 x 15 ml). Theamig layers were combined and dried over
MgSQ,, filtered and concentrated under reduced predsuméford the crude hydroperoxide
as a white solid (143 mg, 85%).

IR (neat) 3306, 2922, 2855, 1658, 1177, 1145, 883,cm™; *H NMR (400 MHz)30.72 (d,
3H, % = 6.4 Hz), 4.13 (d, 1HJ = 8.6 Hz), 4.31 (g, 1HJ = 6.4 Hz), 4.73 (dd, 1HJ = 8.6
Hz,3J = 6.9 Hz,), 5.26 (d, 1HJ = 6.9 Hz), 6.19 (q, 1HJ..r = 4.8 Hz), 7.24-7.40 (m, 5H),
8.77 (m, 1H);*C NMR (100.5 MHz)5 13.6, 60.1, 76.8, 79.5, 85.6 {jc. = 35.6 Hz), 123.3
(0, 2Jc.r = 289.5 Hz), 126.2, 129.1, 129.7, 141.4, 17¥%;NMR (376.2 MHz) 5 —80.1 (d,
33u.r = 4.8 Hz); MS (El) 287 [N-H,0] (6), 244 (95), 216 (56), 201 (59), 173 (100)3136),

124 (79), 104 (52), 91 (47).

(2S,4R)-3-[(R)-2-benzyloxypropanoyl]-2-trifluoromethyl-4-phenyl-1,3-oxazolidine (5a).

O  CF;

\5)J\N/io
Ph._ 0O Ph)\/
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To a solution of alcoholR)-3a (1.50 g, 5.19 mmol) in THF (18 mL) cooled to 0 &ad under
argon atmosphere was added NaH (259 mg, 6.48 nin2&,eq). The mixture was stirred at O
°C for 45 min. Benzyl bromide (1.55 mL, 13.0 mmdk eq) was added and the mixture was
allowed to warm up to room temperature and stioeernight. The mixture was quenched
with water (30 mL). The aqueous layer was extraetgld dichloromethane (3 x 25 mL). The
organic layers were combined and dried over Mg3ieered and concentrated under reduced
pressure. Purification by flash chromatography I@yexane/ethyl acetate 95/5 to 85/15)
afforded the protected alcohda (1.93 g, 98%, >98%e) as a white solid.

m.p. = 89 °C; {i]p —70.9 € 1.0, CHC}): IR (neat) 1662, 1409, 1326, 1270, 1103, 1062, 90
876, 828, 751, 697,687 ¢in*H NMR (400 MHz)3 0.85 (d, 3H3J = 6.4 Hz), 3.75 (q, 1HJ

= 6.4 Hz), 4.00 (d, 1HJ = 8.7 Hz), 4.39 (d, 1HJ = 11.9 Hz), 4.50 (d, 1HJ = 11.9 Hz),
4.59 (dd, 1H2) = 8.7 HZz%J = 6.9 Hz), 4,75 (d, 1HJ = 6.9 Hz), 6.19 (q, 1HJ.r = 4.7 H2),
6.98-7.00 (m, 2H), 7.31-7.44 (m, 8HC NMR (100.5 MHz)d 15.3, 60.2, 69.6, 72.6, 76.6,
85.3 (q,%Jc.r = 34.5 Hz), 123.5 (dJc.r = 288.5 Hz), 125.9, 128.0, 128.2, 128.8, 129.5,8,3
141.5, 172.4*°F NMR (376.2 MHz)5 —80.3 (d3J,.r = 4.7 Hz); HRMS Calculated 379.1395,
Found 379.1432; Anal. Calculated fopoB,0FsNOs: C, 63.32; H, 5.31; N, 3.69. Found: C,

63.74; H, 5.40; N, 3.75.

(2R,49)-3-[(2R)-2-benzyloxy-3-phenylpropanoyl]-2-trifluoromethyl-4-phenyl-1,3-
oxazolidine (5b).

o CF3

Ph/\;)J\N/\O
Ph._ O )\/
Ph
Obtained from alcohoBb (460 mg, 1.26 mmol) using a similar procedure as Fa.

Purification by flash chromatography (cyclohexatte/eacetate 95/5 to 90/10) afforded the

protected alcoholSb (550 mg, 96%, >98%e) as a white solid.
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m.p. = 82 °C; {i]p —118.4 ¢ 1.0, CHC}); IR (neat) 2986, 1661, 1203, 1180, 1143, 1092, 84
728, 689 cm; 'H NMR (400 MHz)3 2.09 (dd, 1H2J = 14.2 Hz,*J = 3.7 Hz), 2.85 (dd, 1H,
2)=14.2 Hz2) = 9.6 Hz), 3.85 (dd, 1H) = 9.6 Hz,*J = 3.7 Hz), 3.94 (d, 1HJ = 8.7 Hz),
4.37 (s, 2H), 4.42 (d, 1H) = 6.9 Hz), 4.53 (dd, 1H,) = 8.7 Hz,J = 6.9 Hz), 6.18 (q, 1H,
3Ju.r = 4.8 Hz), 6.65-6.68 (m, 2H), 6.88-7.00 (m, 2H)CZ7.09 (m, 2H), 7.09-7.38 (m, 9H);
13C NMR (100.5 MHz)5 36.6, 60.0, 70.4, 76.5, 76.6, 85.3 Y. = 35.5 Hz), 123.4 (fJc.r

= 288.5 Hz), 128.1, 128.7, 129.0, 129.7, 137.1,13741.7, 171.5°F NMR (376.2 MHz)
—79.9 (d,Ju.r = 4.8 Hz); HRMS Calculated 455.1708; Anal. Caltedefor GeH»4FsNOs: C,

68.56; H, 5.31; N, 3.08. Found: C, 70.13; H, 5NM42.98.

Typical procedure for the chiral auxiliary removal

To a solution of the amidga (250 mg, 0.66 mmol) in diethyl ether (6 mL) cooktd-10 °C
and under argon atmosphere, was slowly added LIAI®O mg, 2.64 mmol, 4 eq). The
reaction mixture was stirred at —10 °C for 2 h. ¥vgO5uL, 5.27 mmol, 8 eq), aqueous
NaOH 15% (28uL, 0.11 mmol, 0.16 eq) and water (28%&, 15.8 mmol, 24 eq) were
sequentially added. The resulting mixture wasriiteand the white powder was abundantly
washed with diethyl ether. The filtrate was concatietd under reduced pressure to afford 250
mg of a mixture of hemiamindla (30%)? aldehyde7a (35%)> and oxazolidine8 (35%)>
The conversion of the hemiamind into 7a and8 was completed by stirring the reaction
mixture for 2 h in a slightly acidic chloroform stion (0.09 mmol acetic acid in 25 mL
chloroform). The reaction mixture was then concaett under reduced pressure to afford
240 mg (96%) of a mixture of aldehyda and Fox chiral auxiliary. The spectral data @&
and 7a were determined in the mixture. The spectral ddt& are given in our previous

report!

(4) The ratio oba, 7aand8 were determined b{H NMR.
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(25,4R)-3-[(R)-2-benzyloxy-1-hydroxypropyl]-2-trifluoromethyl-4- phenyl-1,3-

oxazolidine (6a).

'H NMR (400 MHz) :5 1.12 (d, 3H3J = 6.0 Hz); 2.62 (m, 1H); 3.13 (d, 1P = 1.4 Hz);
3.33 (dg, 1H2J = 6.0%) = 1.4 Hz); 4.09-4.13 (m, 1H); 4.21-4.24 (m, 1HB& (d, 1H,2) =
11.0 Hz); 4.48-4.54 (m, 1H); 4.59 (d, 14,= 11.0 Hz); 5.95 (q, 1HJ..r = 5.8 Hz); 7.25-

7.43 (m, 10H)*F NMR (376.5 MHz) 3 -83.2 (dJu.r = 5.8 Hz).

(R)-2-benzyloxypropanal (7a).

\-_)OJ\H

ph._0O

'H NMR spectral data are in accordance with theattee!™

'H NMR (400 MHz)d 1.32 (d, 3H3J = 6.9 Hz), 3.89 (dq, 1H,) = 1.37,31 = 6.9 Hz), 4.59 (d,
1H, 2J = 11.9 Hz), 4.65 (d, 1HJ = 11.9 Hz), 7.31-7.40 (m, 5H), 9.66 (s, 1H}C NMR

(100.5 MHz)6 15.4, 72.1, 79.6, 128.5, 128.2, 128.1, 137.5,&03.

In a similar manner, the LiAllHreduction of5b (500 mg, 1.10 mmol) gave the hemiaminal
6b. The hydrolysis of6b afforded an equimolar mixture of aldehyd@db and Fox chiral

auxiliary 8 (504 mg) in a quantitative yield.

(5) Dubost, C.; Leroy, B.; Marko, I. E.; Tinant,;Reclercq, J.—P.; Bryans, Detrahedron
2004 60, 7693—-7704.
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(25,4R)-3-[(R)-2-benzyloxy-1-hydroxy-3-phenylpropyl]-2-trifluoro methyl-4-phenyl-1,3-

oxazolidine (6b).

'H NMR (400 MHz) :5 2.53 (dd, 1H?J = 14.0 Hz2J = 7.8 Hz); 2.97 (d, 1HJ = 2.8 Hz);
3.04 (dd, 1H2) = 14.0 Hz3J = 3.7 Hz); 3.94-3.98 (m, 1H); 4.13-4.07 (m, 1HRH#(d, 1H2J
= 10.7 Hz); 4.23-4.27 (m, 1H); 4.27 (d, 1H,= 10.7 Hz); 4.59 (m, 1H); 5.38 (q, 1Ry.F =

6.0 Hz); 7.09-7.38 (m, 15H}F NMR (376.5 MHz) 5 -82.8 (d3J..r = 6.0 Hz)

(R)-2-benzyloxy-3-phenylpropanal (7b).

o)
Ph/\;)J\H

Ph._0O

'H NMR (400 MHz)3 2.93 (dd, 1H%J = 14.2 Hz2J = 8.6 Hz), 3.03 (dd, 1H,J = 14.2 Hz3J
= 5.0 Hz), 3.97 (ddd, 1HJ = 8.6 Hz,3J = 5.0 Hz,*J = 2.3 Hz), 4.47 (d, 1HJ = 11.9 Hz),
4.59 (d, 1H,2J = 11.9 Hz), 7.16-7.4 (m, 10H), 9.68 (d, 1H,= 2.3 Hz);*C RMN (100.5

MHz) 6 36.8, 72.9, 84.3, 126.9, 128.0, 128.1, 128.5,6,2829.6, 136.6, 137.2, 203.2.

Typical procedure for the preparation of enantiopure a-benzyloxycarboxylic acids
(9a,b).

The LiAIH,4 reduction of5a (797 mg, 2.10 mmol), followed by a slightly acicieedium
hydrolysis gave an equimolar mixture of aldehyteeand oxazolidine8 (800 mg). To a
solution of this crude mixture itert-butanol (35 mL) at room temperature were added a
solution of 2-methylbut-2-ene (11.5 mL, 2M in THE3.1 mmol, 11 eq) and a solution of

NaClO, (1.897 g, 21.0 mmol, 10 eq) and N&, (2.618 g, 16.8 mmol, 8 eq) in water (25
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mL). The resulting yellow solution was stirred abm temperature for 1 h 30 min. THF and
t-butanol were removed under reduced pressure. WW2emL) was added and the aqueous
layer was extracted with a mixture of cyclohexand athyl acetate (90/10) (3 x 50 mL). The
organic layers were combined, dried over MgSfitered and concentrated under reduced
pressure to give the oxazolidiBg261 mg, 57%) as a colourless oil. The aqueousr lasas
acidified to pH 2 with an aqueous 3N HCI solutiordavas then extracted with ethyl acetate
(3 x 75 mL). The organic layers were combined ameddover MgSQ, filtered and
concentrated under reduced pressure. The crudeumixivas purified by flash
chromatography (dichloromethane/ methanol 95/3ftord acid9a (310 mg, 82%) as a pale

yellow solid. Spectral data and optical rotatiorvafivere consistent with literature valu@$.

(R)-2-benzyloxypropanoic acid (9a).

0
\;)J\OH

Ph._0

m.p. 43 °C; fi]p +82.7 (c 2.25, EtOH), Iif! [a]p +97.0 € 0.71, EtOH); IR (neat) 3111, 1729,
1494, 1456, 1408, 1197, 1142, 1120, 804, 732, BIAIMR (400 MHz)51.50 (d, 3H2J =
6.9 Hz), 4.12 (q, 1HJ = 6.9 Hz), 4.53 (d, 1HJ = 11.4 Hz), 4.72 (d, 1HJ = 11.4 Hz), 7.29-
7.37 (m, 5H), 10.19 (bs, 1H)*C NMR (100.5 MHz)5 18.5, 72.2, 73.6, 128.1, 128.2, 128.7,
137.2, 178.5; HRMS Calculated 180.0787, Found B&20Anal. Calculated for {gH120z3:

C, 66.65; H, 6.71; Found: C, 65.50; H, 6.76.

(6) Nakata, M.; Arai, M.; Tomooka, K.; Ohsawa, Kinoshita, M. Bull. Chem. Soc. Jpn
1989 62, 2618-2635.

(7) Chun, C. C.; Lee, G.-J.; Kim, J. N.; Kim, T. Fetrahedron: Asymmet3005 2989—
2992.
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According to the same procedure fr&h (300 mg, 0.66 mmol), the acib (81 mg, 48%)
was obtained as a pale yellow solid after purifaraby flash chromatography (cyclohexane/
ethyl acetate 90/10 to 80/20). The optical rotatmdrdb was consistent with the literature

valuel®

(R)-2-(benzyloxy)-3-phenylpropanoic acid (9b)

0
Ph/\;)J\OH

Ph._0

m.p. 49 °C; {f]p +72.5 € 0.8, EtOH), Iit®® [a]p +76.1 € 0.73, EtOH); IR (neat) 3030, 2932,
1722, 1485, 1456, 1391, 1317, 1230, 1158, 1061, 289, 696, 654 cit 'H NMR (400
MHz) & 3.05 (dd, 1H2J = 13.7 Hz,*J = 8.2 Hz), 3.17 (dd, 1HJ = 14.2 Hz,*J = 4.2 Hz),
4.19 (dd,®3= 8.2 Hz,3) = 4.1 Hz), 4.41 (d, 1HJ = 11.7 Hz), 4.66 (d, 1HJ = 11.7 Hz),
7.14-7.32 (m, 10H), 8.98 (bs, 1HC NMR (100.5 MHz)339.0, 73.0, 78.7, 127.0, 128.1,
128.2, 128.5, 128.5, 129.7, 136.8, 136.9, 176.8;MBRCalculated 256.1099, Found

256.1097.

Typical procedure for the preparation of enantiopure a-benzyloxyalcohols (10a,b).

The LiAlIH,4 reduction of5a (250 mg, 0.66 mmol), followed by a slightly acidicedium
hydrolysis gave an equimolar mixture of aldehytte and oxazolidine8 (240 mg). To a
solution of this crude mixture in solution in meatioh (2 mL) was slowly added NaBH19
mg, 0.50 mmol, 0.8 eq). The reaction mixture wasest for 1 h 30 min at room temperature.
The reaction was quenched with water (10 mL). Theeaus layer was extracted with
dichloromethane (3 x 15 mL). The organic layersenxe@mbined, dried over MgSCiltered,

and concentrated under reduced pressure. Pudiicatby flash chromatography
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(cyclohexane/ethyl acetate 95/5 to 85/15) affortitedexpected alcohdlOa (54 mg, 51%) as

a colourless oil, and the oxazolidia€89 mg, 65%) as a colourless oil.

(R)-2-benzyloxypropan-1-ol (10a)

\£/\OH
Ph._O

[a]p —46.7 € 0.90, CHCY); lit.®! [a]p —47 € 1.0, CHC}); IR (neat) 3400, 3063, 3031, 2971,
2928, 2869, 1495, 1453, 1374, 1342, 1208, 11424,198%7, 906, 856, 800, 736, 696 ¢ntH
NMR (400 MHZ)31.18 (d, 3H3J = 6.0 Hz), 2.09 (s, 1H), 3.47-3.54 (m, 1H), 3.5883(m,
1H), 3.65-3.72 (m, 1H), 4.49 (d, 1#1 = 11.7 Hz), 4.66 (d, 1H) = 11.7 Hz), 7-30-7.36 (m,
5H); *C NMR (100.5 MHz)3 16.0, 66.5, 70.9, 75.7, 127.9, 128.6, 138.5; HRM& @ated

166.0994, Found 166.1000.

According to the same procedure fr&h (500 mg, 1.1 mmol), the alcoh&@Db (222 mg,
83%) was obtained as a colourless oil after pwatimn by flash chromatography
(cyclohexane/ diethyl ether 90/10 to 60/40). Thazmtidine8 (175 mg, 74%) was recovered

as a colourless oil.

(R)-2-(benzyloxy)-3-phenylpropanol (10b).

Ph” " OH
Ph._O

[a]p +15.2 € 1.10, CHCL); lit."®! [a]p +22.2 € 1.00, CHCL,); IR (neat) 3402, 3028, 2922,

2868, 1494, 1452, 1349, 1208, 1028, 738, 697-ciH NMR (400 MHz)& 2.05 (s, 1H), 2.80

(8)Fuganti, C.; Grasselli, P.; Spreafico, R.; Zitdf. J. Org. Chem1984 49, 543-546
(9) Cardillo, G.Tetrahedron 989 45, 1501-1508.
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(dd, 1H,% = 13.7 Hz,%J = 6.4 Hz), 2.94 (dd, 1H) = 13.7 Hz,3) = 6.4 Hz), 3.48-3.52 (m,
1H), 3.63-3.72 (m, 2H), 4.49 (d, 2B = 11.5 Hz), 4.56 (d, 2H,) = 11.5 Hz), 7.18-7.36 (m,
10H); *C NMR (100.5 MHz)d 37.6, 63.8, 72.0, 80.97, 126.5, 127.9, 128.6, 5,2838.2,

138.3; HRMS Calculated 242.1307, Found 242.1300.

Typical procedure for the determination of the enatiomeric purity of
benzyloxycarboxylic acid (9a).

To a solution of aci®a (50 mg, 0.28 mmol) in DMF (1 mL), HOBt (56 mg, 2./amol, 1.5
eq) and 1-ethyl-3-[3-dimethylaminopropyl]carbodidei hydrochloride (EDC) (80 mg, 0.42
mmol, 1.5 eq) were added under argon. The reaatigture was stirred for 10 min, cooled at
0 °C and §)1-phenylethanamine (44, 3.5 mmol, 1.25 eq) and triethylamine (154, 1.11
mmol, 4 eq) were added. The reaction mixture wasedtat O °C for 1 h and overnight at
room temperature. Dichloromethane (10 mL) was adueti the organic layer was washed
twice with water and once with aqueous 1N HCI. Bhganic layer was dried over Mgg0O
filtered and concentrated under reduced pressuaEfdod 89 mg (quantitative yield) of crude
amide as a brown oil. Analysis of this crude anbgléC and NMR showed the presence of a

single diastereomer.

(2R)-2-(benzyloxy)N-((S)-1-phenylethyl)propanamide.

o)
\;)J\NJ\Ph
5 H

Ph._

'H NMR (400 MHz)3 1.39 (d, 3H2J = 6.9 Hz), 1,47 (d, 3HJ = 6.9 Hz), 3.99 (q, 1HJ =
6.9 Hz, 3H), 4.54 (d, 1H,) = 11.6 Hz), 4.61 (d, 1H,) = 11.6 Hz), 5.11 (dq, 1HJ = 6.7 Hz,
%) =6.9 Hz), 6.79 (d, 1HJ = 6.7 Hz) 7.15-7.35 (m, 10H}°C NMR (100.5 MHz)3 18.8,

22.2,41.2,72.2,76.5,126.1, 127.4, 128.0, 1228,8, 137.4, 143.2, 172.4.
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Typical procedure for the determination of the enatiomeric purity of benzyloxyalcohol
(10b).

A solution of R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoic a¢i€D mg, 0.3 mmol, 3 eq)
in toluene (3.5 mL) was concentrated under redyredsure at 0 °C. Under argon, the acid
was dissolved in dichloromethane (1.5 mL) then yxahoride (34uL, 0.4 mmol, 4 eq) and
DMF (0.05 mmol) were added. The reaction mixturs atred at room temperature until gas
emission ceased (20 min). The reaction mixture e@ded at 0 °C, and the solvent were
removed under reduced pressure for 30 min anddtssolved in dichloromethane (1.5 mL).
This solution is slowly added to a solution of &obl10b (24 mg, 1 mmol, 1 eq), DMAP (3
mg, 0.03 mmol, 0.3 eq), and triethylamine @0 0.5 mmol, 5 eq) in dichloromethane (1
mL). A soft gas emission was observed. The reactitture was stirred at room temperature
for 24 h. Dichloromethane (15 mL) was added. Thgaaoic layer was washed with saturated
NH4CI (2 x 15 mL), saturated NaHG@2 x 15mL) and water (15 mL). The organic layeswa
dried over MgS@ filtered and concentrated under reduced pregsuaéford the crude ester
(58 mg, quantitative yield) as a yellow oil. Anal/®f this crude ester by NMR showed the

presence of a single diastereomer.

(2R)-[(R)-2-benzyloxy-3-phenylpropyl]-3,3,3-trifluoro-2methoxy-2-phenylpropanoate
Ph, OMe H, OBn
)&WOQ“\/Ph
F3C
o

'H NMR (400 MHz)3 2.80 (dd, 1H?J= 14.0 Hz,*J = 6.7 Hz), 2.88 (dd, 1H) = 14.0 Hz3J
= 6.9 Hz), 3.46 (bs, 3H), 3.85 (tdd, 1H,= 8.7 Hz,2J= 6.9 Hz,*J= 6.7 Hz), 4.14 (dd, 1H)
= 11.5 Hz,%J= 8.7 Hz), 4.32 (d, 1HJ = 11.5 Hz), 4.42 (dd, 1H) = 11.5 Hz 2] = 3.7 Hz),

4.44 (d, 1H,2) = 11.5 Hz), 7.10-7.55 (m, 15H)°C NMR (100.5 MHz)3 38.1, 55.6, 66.9,
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72.2, 77.8, 84.8 (QiJc.r = 27.8 Hz), 123.5 (fJc.r = 288.5 Hz), 126.7, 127.6, 127.7, 127.8,

128.4, 128.6, 128.6, 129.6, 129.7, 132.3, 137.8,013.66.6;F NMR (376 MHz)d —74.64

(s).

Preparation of (2S,4R)-2-trifluoromethyl-3-(2-iodopropanoyl)-4-phenyl-1,3-oxazolidine

(11).

To a solution of the amidea (2.0 g, 7.32 mmol) in THF under argon at —78 °Gwedded a
solution of NaHMDS (7.3 mL, 2M in THF, 14.64 mm@,eq). The reaction mixture was
stirred at —78 °C for 45 min théwiodosuccinimide (3.29 g, 14.64 mmol, 2 eq) wasealdd
The mixture was stirred at —78 °C for 3 h. The tieacmixture was quenched with water and
extracted with ethyl acetate. The organic layer washed with brine, dried over Mgg@nd
concentrated. Purification by flash chromatografidyglohexane/ ethyl acetate 95/5 to 85/15)
followed by a washing with a saturated sodium Biubqueous solution afforded the iodide
11(0.568 g, 19%, 82 %e) as a white solid.

IR (neat) 2915, 1655, 1388, 1279, 1177, 1147, 1903, 932, 880, 847, 700 cm *H NMR
(400 MHz)& 1.55 (d, 3H3J = 6.9 Hz), 4.10 (dd, 1H)=6.9,%J = 6.2 Hz), 4.11 (q, 1HJ =
6.9 Hz), 4.74 (dd, 1HJ = 6.9 Hz,*J = 6.8 Hz), 5.06 (dd, 1H]) = 6.8 Hz,*J = 6.2 Hz), 6.15
(9, 1H,%J4r = 5.1 Hz), 7.19-7.22 (m, 2H), 7.34-7.43 (m, 3HE NMR (100.5 MHz)5 14.1,
21.9, 60.2, 76.7, 85.6 (§Jc.r = 35.5 Hz), 123.4 (ofJc.r = 289.5 Hz), 125.2, 129.1, 129.9,
141.2, 171.5"F NMR (376.5 MHz)5 —80.3 (d3Ju.r = 5.1 Hz); HRMS Calculated 398.9943,

Found 398.9934.
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Radical oxygenation of iodide (11)

Molecular oxygen was bubbled through a solutiorthef iodidel11 (215 mg, 0.54 mmol) in
dichloromethane (1.5 mL) under argon at —50 °Ctaethylborane (1.08 mL, 1 M in hexane,
1.08 mmol) was added. The reaction was followed'b@ plate. The reaction mixture was
stirred at —50 °C with oxygen bubbling for 1 h 3thrbefore triethylborane (1.08 ml, 1 M in
hexane, 1.08 mmol) was added once more. No evalwas observed after 1 h 30 min so the
reaction mixture was quenched with MeOH and comaé&d to furnish a crude mixture of
iodide (59%)° and alcohols ®)-3a (30%) and 9-3a (11%))* Purification by flash
chromatography (cyclohexane / ethyl acetate 906180¢20) afforded the alcoh@a as a
mixture of diastereomers (44 mg, 289%R)-Ba/(9-3a : 73/27) and the iodidél (80 mg,

37%).

(10) ratio measured byF NMR.
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