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Chira  2-Trifluoromethyl-4-phenyloxazolidine: A  Novel Highly
Performing Chiral Auxiliary for Amides Alkylation

Arnaud Tessier, Julien Pytkowicz, and Thierry Brigaud”

General information:

Commercial reagents were purchased from ALDRICH, ACROS, or AVOCADO and used
as received. Trifluoroacetaldehyde-methylhemiacetal was generously offered by Central Glass
Company. All alkylation reactions were performed under argon atmosphere with oven-dried
glassware fitted with rubber septa. Ether and THF were distilled under nitrogen from
sodium/benzophenone prior to use. CH.Cl, was distilled under nitrogen from CaH> prior to use.
Flash chromatography was performed on SDS 60A, (40-63 mm.) silica gel. Thin layer
chromatography was performed on precoated aluminium sheets (MACHEREY-NAGEL
ALUGRAM SIL/G 0.2mm). They were visualized under a 254-nm UV light. *H NMR spectra,
%F NMR spectra and *C NMR spectra were recorded on aBRUKER ADVANCE 250 DPX (250
MHz 'H, 235.6 MHz *°F, 69.2 MHz **C) or a JEOL ECX-400 (400 MHz 'H, 376.2 MHz *F,
100.5 MHz *3C). Chemical shift values (d) are reported in ppm downfield from MeySi (d 0.0
ppm) , CFCl3 (d 0.0 ppm) or CDCI;3 as internal standard (d 77.0 ppm). Data are reported as
follows: chemical shift (d ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, p =
pentet, m = multiplet), integration, coupling constant (Hz). Infrared (IR) spectra were performed
on a BRUCKER TENSOR 27 (liquids: NaCl pellets deposit; solids: KBr pellets). GC and low
resolution mass spectra were performed on a HEWLETT PACKARD GC 6890 coupled with a
HEWLETT PACKARD MSD 5973 apparatus (capillary column HP-5MS, 30 m ~ 250 um, He as
vector gas, method: 70°C during 2min, 20°C/min climb rate and 250°C during 15 min). Specific
rotations were measured on a JASCO DIP-370 polarimeter.

(4R)-2-Trifluor omethyl-4-phenyloxazolidines (1)
To asolution of (R)-phenylglycinol (6.00 g, 43.8 mmol) in toluene at room temperature (130 mL)
was slowly added trifluoroacetal dehyde methylhemiacetal (5.99 g, 46.0 mmol) and PPTS (1.1 g,



4.38 mmol). The flask was equipped with a Dean-Stark apparatus and the solution was warmed to
reflux for 20 h. The solution was cooled down to 0°C and the resulting PPTS precipitate was
filtered off. The flask and the precipitate were washed with Et;O (30 mL) and the combined
organic layers were concentrated under reduced pressure. The brown crude mixture was purified
by filtration through a short pad of silica gel (25g, cyclohexane/ethyl acetate : 80/20) to afford
oxazolidines (254R)-1 and (2R,4R)-1 (8.85g, 93%) as a 62/38 mixture of two diastereomers. An
analytical sample of each diastereomer was isolated.

(2S,4R)-2-Trifluor omethyl-4-phenyloxazolidine ((2S,4R)-1)
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Colorless oil; [a]? =-43.0 (c = 1.08; CHCI3); TLC R = 0.63 (cyclohexane/ ethyl acetate: 90/10);
'H NMR (250 MHz, CDCl3) : d 2.61 (m, 1H), 3.70 (t, 1H, %3 = 7.4 Hz), 4.35 (t, 1H, 3J = 7.4 Hz),
4.47 (t, 1H, *J = 7.4 Hz), 5.17 (g, 1H, *Ju.r = 5.7 HZ), 7.20-7.40 (m, 5H); **F NMR (235.35 MHz,
CDCls) : d -81.7 (d, 3 F, *Jur = 5.7 Hz); *C NMR (62.9 MHz, CDCls) : d 60.8, 73.2, 87.9 (q,
CH, ek = 34.5 Hz), 1235 (g, C, }cr = 2385 Hz), 126.8, 128.5,129.1, 138.0; IR : T (cm™)
2938, 1289, 1147, 1117, 699; MS: 216 (M-1)": 2), 186 (100), 166 (6), 148 (66), 120 (42), 118
(29), 103 (24), 91 (21), 77(11); GC R = 7.04 min.

(2R,4R)-2-trifluor omethyl-4-phenyloxazolidine ((2R,4R)-1)
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Yellow oil;[a]? =-56.4 (c = 1.17; CHCl3); R = 0.50 (cyclohexane / ethyl acetate: 90/10); *H
NMR (250 MHz, CDCl3) : d 2.85 (m, 1H), 3.77 (dd, 1H, 3J = 8.0 Hz, *J = 6.9 Hz), 4.35 (dd, 1H,
31=8.0,%=6.9Hz), 4.62 (t, 1H, *J = 6.9 HZ), 5.11 (p, 1H, *J4.r = 5.0 Hz, Iy = 5.0 HZ), 7.20-
7.40 (m, 5H); **F NMR (235.35 MHz, CDCl5) : d -82.0 (d, 3 F, ®J.e = 5.0 Hz); *C NMR (62.9
MHz, CDCls) : d 61.1, 73.8, 87.0 (q, CH, 2Jc.r = 34.5 HZ), 123.6 (g, C, *Jcr = 238.5 Hz), 126.7,
128.0, 128.6, 138.4; IR : U (cm') 3364, 2896, 1458, 1291, 1152; MS: 216 (M*-1, 1), 186 (100),



166 (7), 148 (40), 120 (26), 118 (27), 103 (17), 91 (18), 77(9) ; GC R, = 7.12 min; Anal. Calc. for
CioH10FsNO: C, 55.30; H, 4.64; N, 6.45. Found : C, 55.67; H, 4.72; N, 6.11.

(4R)-2-trifluor omethyl-4-phenyl-3-pr opanoyloxazolidine (2a,3a)

The mixture of diastereomers 1 (4.05 g, 18.6 mmol) was dissolved in pyridine (50 mL) and
propanoyl chloride (2.90 mL, 33.3 mmol) was rapidly added at room temperature. The solution
was stirred for 20h at 50°C and concentrated under reduced pressure. A solution of diethyl ether
and dichloromethane (100 mL, Et,O/CH,Cl»: 8/2) and a saturated solution of sodium chloride (75
mL) were added to the residue. The aqueous layer was extracted with diethyl ether (2x100 mL)
and the combined organic layers were dried over MgSO,. The resulting crude mixture was
purified by flash column chromatography (cyclohexane/ethyl acetate: 90/10 to 80/20) affording
pure 2a (2.75 g, 54%) and pure 3a (1.62 g, 32%) (Combined yield: 86%).

(2S,4R)-2-trifluor omethyl-4-phenyl-3-pr opanoyloxazolidine (2a)
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White solid; [a]? =-60.5 (c =2.46 ; CHCl3); mp = 51°C; R = 0.55 (cyclohexanelethyl acetate:
80/20); *H NMR (250 MHz, CDCl3) : d 0.77 (t, 3H, *J = 7.5 Hz), 1.72 (dg, 1H, 2J = 16.4 Hz, 3
= 7.5Hz), 2.10 (dg, 1H, 2 = 16.4 Hz,*J = 7.5 Hz), 3.93 (d, 1H, 2J = 8.1 HZ), 4.57 (dd, 1H, %) =
8.1 Hz, %)= 6.5 Hz), 4.91 (d, 1H, °J = 6.5 Hz), 6.06 (g, 1H, *J4r = 5.1 Hz), 7.10-7.30 (m, 5H);
F NMR (235.35 MHz, CDCl3) : d -77.91 (d, 3 F, *Ju.r = 5.1 Hz); *C NMR (62.9 MHz, CDCl5)
: d 8.8, 29.5, 60.9, 73.6, 85.4 (q, CH, {Jcr = 35.0 HZz), 123.6 (g, C, “Jcr = 289.0 Hz), 125.8,
128.6, 129.7, 141.6, 174.3; IR : T (cm™) 3070-3037, 2975-2798, 1664, 1401, 1285, 703; MS:
273 (M*,15), 244 (1), 217 (4), 204 (69), 186 (16), 148 (100), 120 (43), 57 (36); GC R, = 8.87
min; Anal. Calc. for CisH14FsNO, : C, 57.14; H, 5.16; N, 5.13. Found : C, 57.23; H, 5.15; N,
5.05.

(2R,4R)-2-trifluor omethyl-4-phenyl-3-pr opanoyloxazolidine (3a)
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Yellow solid; [a]? =-80.8 (c = 2.06; CHCl3); mp = 33°C; R; = 0.37 (cyclohexane /ethy| acetate :
80/20); *H NMR (250 MHz, CDCl3) : d 1.03 (t, 3H, 3 = 7.3 Hz), 2.02 (m, 1H), 2.22 (m, 1H),
4.11 (t, 1H, 2= 9.0 Hz), 4.62 (t, 1H, 2J = 9.0 HZ), 5.06 (t, 1H, 3J = 9.0 HZ), 5.96 (bs, 1H), 7.26-
7.38 (m, 5H); **F NMR (235.35 MHz, CDCl3) : d -77.91 (d, 3 F, °J4.¢ = 5.6 Hz); ®*C NMR (62.9
MHz, CDCls) : d 8.6, 28.3, 61.6, 76.1, 85.9 (g, CH, 2Jcr = 35.4 Hz, C-2), 123.7 (q, C, YJcr =
287.4 Hz, CF3), 126.2, 128.7, 129.6, 137.8, 175.4; IR : T (cm™) 3070-3030, 2983-2913, 1685,
1383, 1288, 1148, 701; MS: 273 (M*, 92), 244 (1), 217 (34), 204 (5), 175 (79), 160 (100), 120
(84), 91 (32), 57 (66); GC R = 9.11 min; Anal. Calc. for CiaH14F3NO;, : C, 57.14; H, 5.16; N,
5.13. Found: C, 57.11; H, 5.15; N, 5.11.

(4R)-2-trifluor omethyl-4-phenyl-3-(3-phenylpr opanoyl)-oxazolidine (2b,3b)

The mixture of diastereomers 1 (0.5 g, 2.3 mmol) was dissolved in pyridine (12 mL) and 3-
phenylpropionyl chloride (0.615 mL, 4.14 mmol) was rapidly added at room temperature. The
solution was stirred for 24h at 50°C and concentrated under reduced pressure. A solution of
diethyl ether and dichloromethane (50 mL, Et;O/CH.Cl,: 8/2) and a saturated solution of sodium
chloride were added to the residue. The aqueous layer was extracted with diethyl ether (2x50 mL)
and the combined organic layers were dried over MgSO.. The resulting crude mixture was
purified by flash column chromatography (cyclohexane/ethyl acetate: 90/10) affording pure 2b
(361 mg, 45%) and pure 3b (312 mg, 39%) (Combined yield: 84%).

(2S,4R)-2-trifluor omethyl-4-phenyl-3-(3-phenylpr opanoyl)-oxazolidine (2b)
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White solid; [a]® =-76.81 (c = 2.02 ; CHCls); mp = 85°C; Ry = 0.35 (cyclohexane / ethyl acetate:
90/10); 'H NMR (250 MHz, CDCl3) : d 2.05 (m, 1H), 2.28 (m, 1H), 2.34 (m, 1H), 2.68 (m, 1H),



3.89(d, 1H, %3 = 8.6 Hz, H-5), 4.48 (dd, 1H, % = 8.6 Hz, 3] = 6.6 Hz), 4.68 (d, 1H, 3J = 6.6 HZ),
6.00 (g, 1H, *J4r = 5.1 Hz), 6.77-7.22 (m, 10H); **F NMR (235.35 MHz, CDCl3) : d -77.84 (d, 3
F, 3¢ = 5.1 Hz); *C NMR (62.9 MHz, CDCl) : d 30.9, 37.8, 60.7, 76.5, 85.2 (q, CH, Jcr =
34.5 Hz), 123.4 (g, C, “Jcr = 290.0 Hz), 125.7, 126.3, 128.4, 128.5, 128.7, 129.6, 140.6, 141.5,
172.5; IR : 0 (cm™) 3065-3032, 2961-2919, 1654, 1400, 1282, 1147, 700; MS: 349 (M*,95), 280
(3), 258 (4), 217 (6), 148 (61), 131 (12), 120 (38), 104 (100), 91 (98); GC R, = 12.33 min.

(2R 4R)-2-trifluor omethyl-4-phenyl-3-(3-phenylpr opanoyl)-oxazolidine (3b)
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White solid; mp = 91°C; [a]® =-67.33 (c = 1.72; CHCI3); R = 0.22 (cyclohexane/ethyl acetate :
90/10); *H NMR (250 MHz, CDCls) : d 2.24 (m, 1H), 2.52 (m, 1H), 2.60 (m, 1H), 2.87 (m, 1H),
3.97 (d, 1H, 23 = 9.8 Hz), 4.56 (dd, 1H, 21 = 9.8 Hz, ) = 6.5 HZ), 4.77 (d, 1H, °J = 6.5 Hz), 6.09
(0, 1H, *J4r = 5.1 Hz), 6.80-7.31 (m, 10H); *°F NMR (235.35 MHz, CDCl5) : d -77.70 (d, 3 F,
3Ju.r = 5.1 Hz, CFs); ®C NMR (62.9 MHz, CDCl5) : d 30.8, 37.7, 60.6, 76.4, 85.1 (9, CH, “Jc.r =
35.2 Hz), 123.3 (g, C, “Jcr = 289.0 Hz), 126.0, 126.2, 128.3, 128.5, 128.7, 129.5, 140.5, 141.4,
172.5; IR : O (cm™) 3085-3029, 3004-2914, 1681, 1389, 1280, 1145, 1108, 701; MS: 349 (M",
100), 280 (3), 258 (4), 217 (6), 148 (54), 131 (10), 120 (35), 104 (90), 91 (89); GC R = 12.33

min.

(4R)-2-trifluor omethyl-3-(3-methylbutanoyl)-4-phenyloxazolidine (2¢,3c)

The mixture of diastereomers 1 (1 g, 4.6 mmol) was dissolved in pyridine (24 mL) and 3-
methylbutanoyl chloride (1.02 mL, 8.29 mmol) was rapidly added at room temperature. The
solution was stirred for 24h at 40°C and concentrated under reduced pressure. A solution of
diethyl ether and dichloromethane (100 mL, Et;O/CH.Cl,: 8/2) and a saturated solution of
sodium chloride were added to the residue. The aqueous layer was extracted with diethyl ether
(2x100 mL) and the combined organic layers were dried over MgSO,. The resulting crude
mixture was purified by flash column chromatography (cyclohexanel/ethyl acetate : 90/10)
affording pure 2c (877 mg, 63%) and pure 3c (524 mg, 36%) (Combined yield: 99%).



(2S,4R)-2-trifluor omethyl-3-(3-methylbutanoyl)-4-phenyloxazolidine (2c)
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White solid; mp = 62°C; [a]® =-63.8 (¢ = 2.55; CHCls); Ry = 0.32 (cyclohexane/ethyl acetate :
90/10); *H NMR (400 MHz, CDCls) : d 0.69 (d, 3H, ) = 6.4 Hz), 0.86 (d, 3H, 3 = 6.4 Hz), 1.73
(dd, 1H, 2 = 14.9 Hz, %)= 6.4 Hz), 1.85(dd, 1H, ) = 14.9 Hz, 3] = 7.8 HZ), 2.05 (m, 1H), 4.07
(d, 1H, 23 = 8.7 Hz), 4.70 (dd, 1H, 23 = 8.7 Hz, %) = 6.4 HZ), 5.00 (d, 1H, ) = 6.4 HZ), 6.16 (q,
1H, 3Ju.r = 5.0 HZ), 7.18-7.39 (m, 5H); **F NMR (376.2 MHz, CDCl5) : d -80.82 (d, 3 F, 3Ji.r =
5.0 Hz); *C NMR (100.5 MHz, CDCl3) : d 22.2, 22.4, 25.7, 45.0, 60.8, 76.6, 85.1 (q, CH, Jc.r =
35.5 Hz), 1235 (g, C, “Jcr = 2885 Hz), 125.7, 128.6, 129.5, 141.6, 173.0; IR : T (cm™) 2958,
2907, 2873, 1664, 1406, 1175, 1141, 702; MS: 301 (M*, 4), 259 (30), 217 (4), 188 (6), 148
(100), 120(34), 104(81), 57(77); GC R = 9.21 min.

(2R4R)-2-trifluor omethyl-3-(3-methylbutanoyl)-4-phenyloxazolidine (3c)
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Yellow oil; [a]Z =-91.4 (c = 3.35; CHCl3); R = 0.12 (cyclohexanelethyl acetate : 90/10); *H
NMR (400 MHz, CDCls) : d 0.72 (s, 3H), 0.85 (5, 3H), 1.92 (m, 1H), 2.11 (m, 2H), 4.12 (t, 1H,
2J= 9.2 Hz), 4.63 (dd, 1H, 2J = 9.2 Hz, % = 8.2 Hz), 5.06 (m, 1H), 6.03 (m, 1H), 7.26-7.41 (m,
5H); °F NMR (376.2 MHz, CDCl5) : d -80.67 (3, 3 F); *C NMR (100.5 MHz, CDCl5) : d 22.5,
23.3, 25.2, 43.3, 61.4, 76.2, 85.5 (g, CH, Jcr = 35.5 Hz), 123.4 (q, C, "Jcr = 287.5 Hz), 126.1,
128.6, 129.4, 137.8, 174.3; IR : T (cm’™) 2961, 2873, 1677, 1174, 1146, 1130, 701; MS: 301
(M*, 67), 259 (14), 217 (71), 188 (86), 148 (63), 120(64), 104(49), 57(100); GC R, = 9.36 min.

(4R)-2-trifluor omethyl-3-(3,3-dimethylbutanoyl)-4-phenyloxazolidine (2d,3d)



The mixture of diastereomers 1 (1 g, 4.6 mmol) was dissolved in pyridine (24 mL) and 3,3-
dimethylbutanoyl chloride (1.16 mL, 8.29 mmol) was rapidly added at room temperature. The
solution was stirred for 24h at 40°C and concentrated under reduced pressure. A solution of
diethyl ether and dichloromethane (100 mL, Et,O/CH.Cl,: 8/2) and a saturated solution of
sodium chloride were added to the residue. The aqueous layer was extracted with diethyl ether
(2x100 mL) and the combined organic layers were dried over MgSO.. The resulting crude
mixture was purified by flash column chromatography (cyclohexane/ethyl acetate : 92.5/7.5)
affording pure 2d (793 mg, 55%) and pure 3d (486 mg, 33%) (Combined yield: 88%).

(2S,4R)-2-trifluor omethyl-3-(3,3-dimethylbutanoyl)-4-phenyloxazolidine (2d)
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White solid; mp = 91°C; [a]® =-49.3 (c = 3.80; CHCl3); Ry = 0.49 (cyclohexane/ethyl acetate :
90/10); *H NMR (400 MHz, CDCls) : d 0.95 (s, 9H), 1.69 (d, 1H, 2J = 14.0 Hz), 2.06 (d, 1H, 2
= 14.0 Hz), 4.06 (d, 1H, ) = 8.7 Hz), 4.70 (dd, 1H, 2J = 8.7 Hz, *J = 6.4 HZ), 4.99 (d, 1H, 3J =
6.4 Hz), 6.18 (g, 1H, %J.r = 5.0 HZ), 7.17-7.39 (m, 5H); *°F NMR (376.2 MHz, CDCls) : d -
80.79 (d, 3 F, *Jur = 5.0 Hz); °C NMR (100.5 MHz, CDCl5) : d 29.7, 31.8, 48.6, 61.3, 76.7,
84.9 (g, CH, 2Jcr = 34.5 Hz), 1235 (q, C, \Jcr = 289.5 Hz), 125.7, 128.6, 129.5, 141.7, 172.5;
IR: 0 (cm™) 2969, 2908, 2872, 1654, 1399, 1381, 1171, 1146, 700; MS: 315 (M*, 5), 300(12),
259 (100), 246 (5), 201(10), 173 (11), 148 (49), 120(17), 99(39), 57(55); GC R = 9.30 min.

(2R4R)-2-trifluor omethyl-3-(3,3-dimethylbutanoyl)-4-phenyloxazolidine (3d)



Yellow oil; [a]Z =-86.22 (c = 3.00; CHCI3); R = 0.26 (cyclohexane/ethyl acetate: 90/10); *H
NMR (400 MHz, CDCls) : d 0.91 (s, 9H), 2.05 (m, 2H), 4.12 (t, 1H, J = 9.2 HZ), 4.62 (t, 1H, J =
9.2 Hz), 4.97 (m, 1H), 5.94 (m, 1H), 7.24-7.31 (m, 5H); °F NMR (376.2 MHz, CDCl3) : d -80.41
(s, 3F); *C NMR (100.5 MHz, CDCl3) : d 29.6, 31.3, 46.1, 61.6, 76.0, 85.4 (g, CH, 2Jcr = 35.5
Hz), 123.4 (q, C, YJcr = 287.5 Hz), 126.3, 128.6, 129.3, 137.9, 173.8; IR : T (cm'*) 2955, 2907,
2870, 1677, 1363, 1269, 1176, 1144, 701; MS: 315 (M*, 54), 300(21), 259 (53), 217 (76),
201(13), 173 (17), 148 (40), 120(31), 99(81), 57(100); GC R, = 9.43 min.

General procedurefor alkylation reactions:

The oxazolidine (2a,2b,2c,3a,3b: 1.19 mmol) was dissolved in THF (10 mL) under argon
atmosphere. The solution was cooled down to -78°C and NaHMDS was added dropwise (1.12
mL, 2M in THF, 2.24 mmol). The reaction mixture was stirred for 1.5h at this temperature and
the electrophile (2.24 mmol) was added slowly. The reaction mixture was stirred for 2 additional
hours at -78°C, quenched with a saturated NH,Cl solution (15 mL) extracted with diethyl ether
(2x30 mL) and dichloromethane (30 ml). The combined organic layers were dried over MgSOs,
evaporated under reduced pressure and the resulting crude mixture was purified by filtration
through a short pad of silicagel (20g).

General procedurefor the epimerization of alkylated compounds

Sodium (47 mg, 2.06 mmol) was added at 0°C to methanol (6 mL) under argon atmosphere.
After complete reaction of the metal, the solvent was evaporated under reduced pressure, the
residue was taken up with toluene (4 mL), the oxazolidine (4a, 5a, 6a, 8a, 9a) was added (0.41
mmol) and the reaction mixture was stirred at reflux for 19 h. The solvent was evaporated to
dryness and the residue taken up with diethyl ether (15 mL). A saturated NH4Cl solution was
added (10 mL) and the reaction mixture extracted with diethyl ether (2x20 mL). The combined
organic layers were dried over MgSO, and evaporated under reduced pressure. The resulting
crude mixture was purified by filtration through a short pad of silica gel (16g) affording the two
diastereomers (78%-97%).

(2S,4R)-2-trifluor omethyl-3-[(S)-2-methyl-3-phenylpr opanoyl]-4-phenyloxazolidine ((S)-4a)
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Obtained following the general procedure from the sodium enolate of 2a and benzyl bromide
after filtration through a short pad of silicagel (cyclohexane/ethyl acetate: 90/10) as a white solid

(368 mg, 85%); mp = 89°C; [a]% =-73.3 (c = 2.08; CHCl3); R = 0.17 (cyclohexane/ethyl acetate
: 95/5); 'H NMR (250 MHz, CDCl3) : d 0.59 (d, 3H, % = 6.5 Hz), 2.52 (ddq, 1H, 3J = 9.8 Hz, °J
= 6.5Hz, 3= 5.0Hz), 2.63 (dd, 1H, 2J = 13.1 Hz, °J = 5.0 Hz), 2.84 (dd, 1H, 21 = 13.1 Hz,%J =
9.8 Hz), 3.87 (d, 1H, 2J = 8.1 Hz), 4.31 (dd, 1H, 2J = 8.1 Hz, *J = 6.4 HZ), 4.31(d, 1H, ) = 6.4
Hz), 6.04 (g, 1H, *Ju.r = 5.2 HZ), 7.10-7.36 (m, 10H); **F NMR (235.35 MHz, CDCl3) : d -77.39
(d, 3F, %34 = 5.2 Hz); **C NMR (62.9 MHz, CDCl3) : d 16.5, 42.4, 43.0, 60.6, 76.4, 85.1 (q,
CH, %Jcr = 35.0 HZ), 123.4 (q, C, Jcr = 290.0 HZ), 125.8, 126.8, 128.7, 129.1, 129.6, 139.5,
142.1, 176.6; IR : o (cm™) 3084-3030, 2979-2907, 1660, 1453, 1403, 1282, 1180, 700; MS: 363
(M*, 30), 348 (5), 148 (20), 119 (63), 104 (40), 91 (100); GC R, = 12.10 min; Anal. : Calc. for
CaoH20FsNO;, C, 66.11; H, 5.55; N, 3.85. Found: C, 65.97; H, 5.50; N, 3.96.

(2S,4R)-2-trifluor omethyl-3-[(R)-2-methyl-3-phenylpr opanoyl]-4-phenyloxazolidine ((R)-4a)
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Obtained following the general procedure from the sodium enolate of 2b and methyl iodide after
filtration through a short pad of silica gel (cyclohexane/ethyl acetate : 95/5) as a yellow oil (337
mg, 78%);[a]2D3 =-111.7 (c = 2.00 ; CHCls); R; = 0.17 (Cyclohexane / Ethyl acetate: 95/5); *H
NMR (250 MHz, CDCls) : d 1.14 (d, 3H, 3J = 6.6 Hz), 2.47 (m, 3H, H-9), 4.08 (d, 1H, 2J = 8.6
Hz), 4.70 (dd, 1H, 2J = 8.6 Hz, ®J = 6.6 Hz), 5.01 (d, 1H, 3J = 6.6 Hz), 6.19 (q, 1H, *J4r= 5.1
Hz), 6.55 (d, 2H), 7.08-7.40 (m, 8H); F NMR (235.35 MHz, CDCls) : d -77.89 (d, 3 F, *Jy.r =
5.1 Hz); **C NMR (62.9 MHz, CDCl5) : d 17.8, 37.8, 41.6, 60.6, 77.2, 85.3 (q, CH, 2Jcr = 35.1
Hz), 123.5 (g, C, YJc.r = 289.0 Hz), 125.6, 126.0, 128.2, 128.7, 129.1, 129.7, 139.3, 142.1, 176.9;
IR: T (cm™) 3063-3029, 2972-2878, 1675, 1395, 1280, 1206, 1179, 1148, 701; MS: 363 (M",



50), 348 (15), 148 (19), 119 (60), 104 (37), 91 (100); GC R, = 12.27 min; Anal.Calc. for
CaoHa20FsNO2: C, 66.11; H, 5.55; N, 3.85. Found: C, 66.12; H, 5.51; N, 3.89.

(2S,4R)-2-trifluor omethyl-3-[(S)-2-methylbutanoyl]-4-phenyloxazolidine ((S)-5a)
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Obtained following the general procedure from the sodium enolate of 2a and ethyl iodide after

filtration through a short pad of silica gel (cyclohexane/ethyl acetate : 90/10) as a yellow solid
(279 mg, 78%); mp = 57°C; [a]% =-48.2 (c = 0.8; CHCl3); R: = 0.36 (cyclohexane/ethyl acetate :
95/5); '"H NMR (250 MHz, CDCl5) : d 0.45 (d, 3H, 3] = 6.6 Hz), 0.91 (t, 3H, °J = 7.4 HZ), 1.43
(dod, 1H, 23 = 14.3 Hz, %) = 7.4 Hz, %) = 5.8 Hz), 1.61 (ddq, 1H, 2J = 14.3 Hz,31=8.1 Hz, 3 =
7.4 Hz), 2.22 (dod, 1H, 3J = 8.1 Hz,%) = 6.6 Hz, %) = 5.8 Hz), 4.09 (d, 1H, 2J = 8.4 HZ), 4.70 (dd,
1H, 23 = 8.6 Hz, 31 = 8.4 Hz), 5.03 (d, 1H, %J = 8.4 HZ), 6.18 (g, 1H, *Jur = 5.2 Hz), 7.15-7.40
(m, 5H); *F NMR (235.35 MHz, CDCl3) : d -78.06 (d, 3 F, 3Ju.e = 5.2 Hz); ®C NMR (62.9
MHz, CDCls) : d 11.5, 15.5, 28.9, 41.7, 60.9, 76.5, 84.9 (q, CH, Jcr = 35.0 HZ), 123.5 (q, C, "Jc.
F = 289.0 Hz), 125.6, 128.6, 129.4, 141.9, 177.5; IR : T (cm™) 3068-3034, 2971-2879, 1661,
1461, 1404, 1274, 1147, 700; MS: 301 (M*, 14), 273 (79), 232 (52), 186 (15), 148 (100), 120
(25), 104 (27), 85 (41), 57 (77); GC R:= 9.43 min; Anal. Calc. for CisH1gFaNOs: C, 59.79; H, N,
6.02, 4.65. Found: C, 59.90; H, 6.06, N, 4.64.

(2S,4R)-2-trifluor omethyl-3-[(R)-2-methylbutanoyl]-4-phenyloxazolidine ((R)-5a)
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Obtained from epimerization of (S)-5a. R; = 0.36 (cyclohexane/ethyl acetate : 95/5); 'H NMR
(250 MHz, CDCls) : d 0.26 (t, 3H, *J = 7.4 Hz), 1.15 (d, 3H, 3J = 7.0 HZ), 1.43 (m, 1H), 1.61 (m,
1H), 2.22 (m, 1H), 4.09 (m, 1H), 4.70 (m, 1H), 4.97 (m, 1H), 6.18 (g, 1H, 3J.r = 5.2 Hz, H-2),
7.15-7.40 (m, 5H, H-Ar); *F NMR (235.35 MHz, CDCls) : d -78.06 (d, 3 F, *Ju.r = 5.2 Hz, CFs);



3C NMR (62.9 MHz, CDCl3) : d 11.4, 18.7, 26.9, 41.3, 60.5, 76.5, 85.1 (q, CH, Jcr = 35.0 Hz),
123.5 (g, C, YJcr = 289.0 Hz), 125.6, 128.6, 129.4, 142.2, 177.5; MS: 301 (M*, 14), 273 (57),
232 (43), 186 (11), 148 (83), 120 (19), 104 (27), 85 (44), 57 (100); GC R, = 9.38 min;

(2S,4R)-2-trifluor omethyl-3-[(S)-2-methyl pent-4-enoyl]-4-phenyloxazolidine ((S)-6a)
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Obtained following the general procedure from the sodium enolate of 2a and allyl bromide after
filtration through a short pad of silica gel (cyclohexane/ethyl acetate : 90/10) as a colorless oil
(328 mg, 88%). [a]> =-65.79 (c = 2.15; CHCls); R; = 0.43 (cyclohexanelethyl acetate: 90/10); H
NMR (250 MHz, CDCl3) : d 0.48 (d, 3H, 3J = 6.1 Hz) 2.11 (dd, 1H, 2J = 17.1 Hz, ] = 10.2 Hz),
2.32(dd, 1H, 23 = 17.1 Hz, ) =10.2 Hz), 2.32 (m, 1H), 4.08 (d, 1H, 2J = 8.7 Hz), 4.69 (dd, 1H,
2) = 8.7 Hz, 3J = 6.6 Hz, H-5), 5.05 (m, 2H), 5.05 (d, 1H, 3J = 6.6 HZ), 5.75 (dtd, 1H, 31 = 13.9
Hz, %) = 10.2 Hz, °J = 6.8 HZ), 6.16 (q, 1H, *Jur = 5.2 Hz), 7.18-7.39 (m, 5H); *F NMR
(235.35 MHz, CDCls) : d -77.89 (d, 3 F, 3J.r = 5.2 HZ); *C NMR (62.9 MHz, CDCl5) : d 15.6,
40.1, 40.4, 60.9, 76.9, 85.05 (q, CH, 2Jcr = 35.0 Hz), 117.6, 123.6 (q, C, Jcr = 289.0 HZ),
125.9, 128.8, 129.6, 134.9, 142.0, 176.9; IR : T (cm™) 3069-3036, 2979-2912, 1676, 1392, 1280,
1179, 1147, 702; MS: 313 (M*, 35), 298 (3), 271 (42), 244 (9), 148 (57), 120 (19), 104 (45), 91
(18), 69 (100); GC R = 9.74 min; Anal. Calc. for C;sH1sFaNO2: C, 61.33; H, 5.79; N, 4.47.
Found: C, 61.41; H, 5.69; N, 4.59.

(2S,4R)-2-trifluor omethyl-3-[(R)-2-methylpent-4-enoyl]-4-phenyloxazolidine ((R)-6a)

O
R)

et
H

O

Ph

\

Obtained from epimerization of (S)-6a. *H NMR (250 MHz, CDCls) : d 1.15 (d, 3H, 3] = 6.95
Hz), 1.79 (m, 2H), 2.32 (m, 1H), 4.08 (m, 1H), 4.69 (m, 1H), 5.05 (m, 2H), 5.05 (m, 1H), 5.75



(m, 1H), 6.16 (g, 1H, *Jur = 5.0 Hz), 7.18-7.39 (m, 5H); *F NMR (235.35 MHz, CDCl3) : d -
78.11 (d, 3 F, J4.r = 5.0 Hz); ®C NMR (62.9 MHz, CDCl3) : d 18.3, 36.2, 39.9, 60.7, 76.9, 85.3
(q), 116.8, 123.6 (q), 125.9, 128.8, 129.6, 135.5, 142.0, 177.1; GC R = 9.74 min.

(2S,4R)-2-trifluor omethyl-3-[(S)-3-methoxy-2-methylpr opanoyl]-4-phenyloxazolidine  ((S)-
7a)
0
()

o— N S

/- FiC j
X

The oxazolidine 2a (325 mg, 1.19 mmol) was dissolved in THF (9 mL) under argon atmosphere
and DMPU (1 mL) was added. The solution was cooled down to -78°C and NaHMDS was added
dropwise (1.12 mL, 2M in THF, 2.24 mmol). The reaction mixture was stirred for 1h at this
temperature and methoxymethyl bromide (179 pL, 2.24 mmol) was added slowly. The reaction
mixture was stirred for 5 additional hours at -78°C, quenched with a saturated NH,4CI solution (15
mL) extracted with diethyl ether (2x30 mL) and dichloromethane (30 ml). The combined organic
layers were dried over MgSO,, evaporated under reduced pressure and the resulting crude
mixture was purified by column chromatography (cyclohexane/ethyl acetate : 95/05) to afford a
95:5 mixture of (S)-7a and (R)-7a (186 mg, 50%) as a colorless ail.
R = 0.41 (cyclohexanelethyl acetate : 90/10); *H NMR (250 MHz, CDCls) : d 0.45 (d, 3H, %J =
6.6 Hz), 2.60 (ddd, 1H, 3J = 9.0 Hz, % = 6.6 Hz, °J = 5.6 Hz), 3.30 (s, 3H), 3.31 (dd, 1H, 2J =
16.0 Hz, 3J = 5.6 Hz), 3.42 (dd, 1H, 2J = 16.0 Hz, 3J = 9.0 HZ), 4.10 (d, 1H, %J = 8.1 Hz), 4.70
(dd, 1H, 23 = 8.1 Hz, %3 = 6.6 Hz), 5.18 (d, 1H, 3] = 6.6 Hz), 6.15 (q, 1H, 3Ju.r = 5.0 Hz), 7.21-
7.41 (m, 5H); *F NMR (235.35 MHz, CDCl3) : d -77.78 (d, 3 F, 3J,.r = 5.0 Hz); *C NMR
(62.9 MHz, CDCl3) : d 12.1, 40.7, 59.0, 60.4, 76.4, 76.5, 85.1 (g, CH, Jcr = 35.0 Hz), 125.7 (q,
C, Wcr = 289.3 Hz), 125.8, 1285, 129.3, 142.1, 175.5; IR : T (cm™) 3066-3033, 2981-2828,
1666, 1457, 1412, 1279, 1145, 703; MS: 317 (M™, 15), 302 (4), 286 (3), 248 (15), 216 (100), 173
(7), 148 (78), 120 (23), 104 (45), 73 (81); GC R = 9.71 min.

(2S,4R)-2-trifluor omethyl-3-[ (R)-3-methoxy-2-methylpr opanoyl]-4-phenyloxazolidine ((R)-
7a)
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Obtained from the sodium enolate of 2a and methoxymethyl bromide as the minor diastereomer.
Purification by column chromatography (cyclohexane/ethyl acetate : 95/05); *H NMR (250 MHz,
CDCls) : d 1.05 (d, 3H, %) = 6.3 Hz), 2.60 (m, 1H), 3.30 (s, 3H), 3.31 (m, 1H), 3.42 (M, 1H),
4.10 (m, 1H), 4.65 (m, 1H), 5.12 (m, 1H), 6.15 (g, 1H, 3J4.r = 4.9 Hz, H-2), 7.21-7.41 (m, 5H);
F NMR (235.35 MHz, CDCls) : d -78.33 (d, 3 F, 3J4r = 4.9 Hz); ®C NMR (62.9 MHz,
CDCls) : d 13.0, 39.7, 58.6, 60.7, 75.3, 76.8, 85.1 (q), 125.7 (¢), 126.2, 127.5, 128.9, 141.2,
173.0; MS: 317 (M™, 5), 302 (54), 286 (24), 248 (6), 216 (39), 173 (8), 148 (59), 120 (20), 104
(70), 73 (100); GC R, =9.75 min.

(2S,4R)-2-trifluor omethyl-3-[(S)-2,4-dimethylpentanoyl]-4-phenyloxazolidine ((S)-8a)
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The oxazolidine 2a (325 mg, 1.19 mmol) was dissolved in THF (8 mL) under argon atmosphere.
The solution was cooled down to -78°C and NaHMDS was added dropwise (1.12 mL, 2M in
THF, 2.24 mmol). The reaction mixture was stirred for 2h at this temperature and isobutyl iodide
(0.567 ml, 4.76 mmol) was added slowly. The reaction mixture was stirred for 24 hours at -55°C,
guenched with a saturated NH4Cl solution (15 mL) extracted with diethyl ether (2x30 mL) and
dichloromethane (30 ml). The combined organic layers were dried over MgSO,, evaporated
under reduced pressure and the resulting crude mixture was purified by filtration through a short
pad of silica gel (20g, cyclohexanel/ethyl acetate: 90/10) to afford (S)-8a as a yellow solid (290

mg, 74%); mp = 71°C; [a]? =-50.55 (c = 2.85; CHCl); R = 0.45 (cyclohexane/ethyl acetate :
90/10); *H NMR (400 MHz, CDCls) : d 0.39 (d, 3H, 3] = 6.8 HZ), 0.86 (d, 3H, %1 = 6.0 HZ), 0.94
(d, 3H, %J = 6.4 Hz), 1.19 (ddd, 1H, 2J = 20.1 Hz, 3J = 13.3 Hz, °J = 6.8 Hz), 1.51 (ddd, 1H, 2J =
20.1 Hz, °J = 12.8 Hz, *J = 6.8 HZ), 2.34 (sext, 1H, °J = 6.8 HZ), 4.09 (d, 1H, 2J = 8.7 Hz), 4.71



(dd, 1H, 23 = 8.7 Hz, %3 = 6.9 HZ), 5.01 (d, 1H, 3] = 6.9 Hz), 6.18 (q, 1H, 3Ju.c = 5.0 Hz), 7.10-
7.33 (m, 5H); *F NMR (376.2 MHz, CDCl5) : d -80.91 (d, 3 F, ®J4r = 5.0 Hz); *C NMR (100.5
MHz, CDCls) : d 15.6, 22.7, 22.9, 25.5, 37.9, 45.1, 60.9, 76.2, 84.9 (g, CH, 2Jcr = 34.5 H2),
123.5 (g, C, e = 289.4 HZ), 125.8, 128.7, 129.5, 142.0, 177.9; IR : T (cm™) 2972, 2960, 2938,
1660, 1389, 1267, 1176, 1146, 1100, 700; MS: 329 (M*, 1), 314 (3), 286 (3), 273 (100), 260 (4),
204 (4), 173(5), 148 (47), 113 (19), 85 (99); GCR; = 9.75 min.

(2S,4R)-2-trifluor omethyl-3-[(R)-2,4-dimethylpentanoyl]-4-phenyloxazolidine ((R)-8a)

hc—O

Obtained from epimerization of (S)-8a. *°F NMR (376.2 MHz, CDCls) : d -80.67 (d, 3 F, %Ju.r =
5.2 Hz); MS: 329 (M*, 1), 314 (4), 286 (5), 273 (100), 260 (2), 204 (6), 173(4), 148 (31), 113
(12), 85 (88); GC R = 9.87 min.

(2S,4R)-2-trifluor omethyl-3-[(S)-2,3-dimethylbutanoyl]-4-phenyloxazolidine ((S)-9a)

O
(S)

. Ph
N—"
FsC'?<j
H O

The oxazolidine 2a (325 mg, 1.19 mmol) was dissolved in THF (10 mL) under argon
atmosphere. The solution was cooled down to -78°C and NaHMDS was added dropwise (1.12
mL, 2M in THF, 2.24 mmol). The reaction mixture was stirred for 2h at this temperature and
isopropyl iodide (0.952 ml, 9.52 mmol) was added slowly. The reaction mixture was stirred for
35 hours at -55°C, quenched with a saturated NH4Cl solution (15 mL) extracted with diethyl
ether (2x30 mL) and dichloromethane (30 ml). The combined organic layers were dried over
MgSO,, evaporated under reduced pressure and the resulting crude mixture was purified by
filtration through a short pad of silica gel (20g, cyclohexane/ethyle acetate: 85/15) to afford (S)-

9a as a white solid (284 mg, 76%); mp = 85°C; [a]> =-42.27 (c = 3.10; CHCl3); R = 0.55
(cyclohexane/ethyl acetate: 80/20); *H NMR (400 MHz, CDCl3) : d 0.41 (d, 3H, 3J = 6.9 Hz),



0.88 (d, 3H, °J = 6.4 Hz), 0.94 (d, 3H, 3J = 6.9 Hz), 1.78 (m, 1H), 2.00 (p, 1H, 3J = 6.9 HZ), 4.09
(d, 1H, 23 = 8.7 Hz), 4.71 (dd, 1H, %3 = 8.7 Hz, °J = 6.4 Hz), 5.03 (d, 1H, 3J = 6.4 HZ), 6.18 (q,
1H, 3Ju.r = 5.0 HZ), 7.20-7.39 (m, 5H); **F NMR (376.2 MHz, CDCl5) : d -80.55 (d, 3 F, 3Ji.r =
5.0 Hz); **C NMR (100.5 MHz, CDCls) : d 13.0, 19.7, 20.4, 32.8, 46.7, 61.0, 76.5, 84.8 (q, CH,
2JcF = 345 Hz), 123.5(q, C, "Jcr = 288.5 Hz), 125.9, 128.6, 129.4, 141.9, 177.1; IR : T (cm™)
2973, 2944, 2912, 1656, 1389, 1174, 1144, 700; MS: 315 (M, 3), 300 (1), 273 (100), 246 (7),
204(5), 148 (44), 120 (14), 99 (30), 71 (92); GC R = 9.52 min.

(2S,4R)-2-trifluor omethyl-3-[(R)-2,3-dimethylbutanoyl]-4-phenyloxazolidine ((R)-9a)
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Obtained from epimerization of (S)-9a. *H NMR (400 MHz, CDCls) : d 0.14 (d, 3H, %J = 6.4
Hz), 0.65 (d, 3H, *J = 6.9 Hz), 1.16 (d, 3H, 3J = 7.3 Hz), 1.65 (m, 1H), 2.00 (m, 1H), 4.09 (m,
1H), 4.68 (m, 1H), 4.91 (d, 1H, %J = 6.4 Hz), 6.18 (1H), 7.21-7.39 (m, 5H); *F NMR (376.2
MHz, CDCls) : d -80.34 (d, 3 F, *Ju.r = 4.8 Hz); *C NMR (100.5 MHz, CDCl5) : d 16. 7, 19.0,
21.0, 29.0, 46.3, 60.3, 76.6, 84.8, 123.5, 126.1, 128.5, 129.3, 142.2, 177.2; MS: 315 (M", 3), 300
(2), 273 (43), 246 (4), 204(4), 148 (32), 120 (10), 99 (26), 71 (100); GC R, = 9.50 min.

(2S,4R)-2-trifluor omethyl-3-[(R)-2-isopr opyl-3-phenylpr opanoyl]-4-phenyloxazolidine ((R)-
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Obtained following the general procedure from the sodium enolate of 2c and benzyl bromide.
Purification by column chromatography (cyclohexane/ethyl acetate : 98/2) affords (R)-4c as a

white solid (331 mg, 71%); mp = 41°C; [a]® =-57.2 (c = 2.60; CHCl3); R = 0.77 (Cyclohexane /
Ethyl acetate: 90/10); *H NMR (400 MHz, CDCl3) : d 0.22 (d, 3H, 3 = 6.9 Hz), 0.79 (d, 3H, 3J =



6.9 Hz), 1.57 (sext, 1H, %1 = 6.9 Hz), 2.22 (ddd, 1H, 3J = 115 Hz, % = 6.9 Hz, 3J = 2.8 H2),
2.67 (dd, 1H, 2 = 12.8 Hz, ) = 11.5 HZ), 2.94 (dd, 1H, 2J = 12.8 Hz, *J = 2.8 Hz), 3.62 (d, 1H,
%)= 6.4Hz),3.77 (d, 1H, 2 = 8.7 Hz), 4.12 (dd, 1H, 2J = 8.7 Hz, *J = 6.4 Hz), 5.99 (q, 1H, *Jr
= 5.5 Hz), 7.06-7.36 (m, 10H); °F NMR (376.2 MHz, CDCl5) : d -78.88 (d, 3 F, ®J4.£ = 5.5 Hz);
3¢ NMR (100.5 MHz, CDCl3) : d 19.3, 20.9, 29.5, 37.4, 54.4, 59.8, 76.2, 85.2 (g, CH, “Jcr =
34.5 Hz), 123.3 (g, C, Jer = 290.4 Hz), 126.4, 126.6, 128.7, 129.2, 129.3, 140.0, 142.2, 175.6;
IR: o (cm™) 2965, 2904, 1658, 1404, 1263, 1141, 849, 700; MS: 391 (M", 4), 348 (20), 300 (3),
175 (3), 147 (14), 131 (26), 105 (23), 91(100); GC R, = 12.49 min.

(2S,4R)-2-trifluor omethyl-4-phenyl-3-[ (R)-2-tert-butyl-3-phenylpr opanoyl]-oxazolidine ((R)-
4d)
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The oxazolidine 2d (375 mg, 1.19 mmol) was dissolved in THF (10 mL) under argon
atmosphere. The solution was cooled down to -78°C and NaHMDS was added dropwise (1.12
mL, 2M in THF, 2.24 mmol). The reaction mixture was stirred for 2h at this temperature and
benzyl bromide (0.569 ml, 4.76 mmol) was added slowly. The reaction mixture was stirred for 35
hours at -55°C, quenched with a saturated NH,Cl solution (15 mL) extracted with diethyl ether
(2x30 mL) and dichloromethane (30 ml). The combined organic layers were dried over MgSQOy,
evaporated under reduced pressure and the resulting crude mixture was purified by filtration
through a short pad of silica gel (20g, cyclohexane/ethyl acetate : 98/02) to afford (R)-4d as a
white solid (270 mg, 56%); mp = 126°C; [a]® =-38.37 (c = 2.05; CHCly); R = 0.59
(cyclohexane /ethyl acetate: 90/10); *H NMR (400 MHz, CDCl5) : d 0.62 (s, 9H), 2.33 (dd, 1H,
%)= 11.45Hz, ) = 1.83 Hz), 2.72 (dd, 1H, 2J = 12.8 Hz, ®J = 11.5 Hz), 3.00 (dd, 1H, 2J = 12.8
Hz,3J= 1.8 Hz), 3.23(d, 1H, 3 = 6.0 HZ), 3.73(d, 1H, ) = 8.7 HZ), 4.02 (dd, 1H, 2 = 8.7 Hz,
%)= 6.0Hz), 5.98 (q, 1H, J.r = 5.0 Hz), 7.02-7.38 (M, 10H); *°F NMR (376.2 MHz, CDCl3) : d
-78.07 (d, 3 F, *Jur = 5.0 Hz); °C NMR (100.5 MHz, CDCls) : d 27.4, 33.5, 36.9, 56.4, 59.5,
76.3, 85.2 (g, CH, 2Jcr = 34.5 Hz), 123.4 (g, C, Ycr = 290.4 Hz), 126.7, 126.9, 128.7, 129.2,



129.3, 140.6, 142.2, 175.3; IR : T (cm™®) 2966, 2954, 1672, 1173, 1145, 842, 702; MS: 405 (M*,
2), 390 (2), 348 (13), 258 (11), 189 (10), 160 (63), 131 (17), 105 (77), 91(100); GC R = 12.69

min.

(2R,4AR)-2-trifluor omethyl-3-[(S)-2-methyl-3-phenylpr opanoyl]-4-phenyloxazolidine (10).
Obtained following the general procedure from the sodium enolate of 3b and methyl iodide.
Purification by column chromatography (cyclohexane/ethyl acetate : 90/10) affords (S)-10 (140
mg, 33%) and (S)-10 (140 mg, 33%). The reaction from the sodium enolate of 3a and benzyl
bromide gave (S)-10 and (R)-10 in 55% yield with a 69:33 diastereomeric ratio.
(2R,4R)-2-trifluor omethyl-3-[(S)-2-methyl-3-phenylpr opanoyl]-4-phenyloxazolidine  ((S)-
10).
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Yellow solid; *H NMR (250 MHz, CDCls) : d 0.97 (d, 3H, J = 5.7 Hz), 2.57 (m, 1H), 2.57 (m,
1H), 2.93 (m, 1H), 3.83 (dd, 1H, 2J = 7.8 Hz, 3J = 7.4 Hz, H-5), 3.95 (dd, 1H, 2J = 7.8 Hz, 3J =
7.2 Hz), 4.07 (dd, 1H, %)= 7.4 Hz, %) = 7.2 Hz), 5.90 (g, 1H, 3J = 5.4 Hz), 7.12-7.36 (m, 10H);
F NMR (235.35MHz, CDCl5) : d -77.75 (d, 3F, *J4r = 5.4 Hz); *C NMR (62.9 MHz, CDCl5) :
d 18.7, 41.3, 41.8, 60.6, 75.8, 116.5 (q, CH, Jcr = 35.3 Hz), 121.1 (g, C, "Jcr = 286.9 Hz),
125.9, 126.9, 128.2, 128.8, 129.3, 129.6, 137.9, 139.8, 178.3; MS: 363 (M*, 40), 265 (8), 250
(9), 216 (6), 148 (16), 131 (8), 119 (56), 104 (24), 91 (100), 77 (8), 65 (7); GC R = 11.77 min.

(2R,4R)-2-trifluor omethyl-3-[(R)-2-methyl-3-phenylpr opanoyl]-4-phenyloxazolidine  ((R)-
10).
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Yellow solid (140 mg, 33%) mp = 51°C; *H NMR (250 MHz, CDCls) : d 1.07 (d, 3H, °J = 5.2
Hz), 2.41 (dd, 1H,% = 12.5 Hz, 3J = 6.9 Hz), 2.60 (m, 1H), 2.85 (dd, 1H,%) = 12.5 Hz,3J = 5.9



Hz), 4.05 (m, 1H), 4.58 (m, 1H), 5.1 (m, 1H), 5.94 (m, 1H), 6.60-7.30 (m, 10H); °F NMR
(235.35MHz, CDCl3) : d -77.74 (9, 3F); *C NMR (62.9 MHz, CDCls) : d 13.6, 40.1, 40.3, 61.2,
75.9, 121.1 (g, CH, 3cr = 35.2 Hz), 123.3 (g, C, YJcr = 286.7 Hz), 125.9, 126.3, 128.3, 129.1,
129.5, 137.9, 139.9, 177.9; IR : T (cm™) 3028, 2979-2912, 1668, 1398, 1288, 1261, 1182, 1143,
697; MS: 363 (M*, 22), 265 (4), 250 (5), 216 (4), 148 (13), 131 (6), 119 (23), 104 (22), 91 (100),
77 (6), 65 (6); GC R, = 12.07 min.

Reductive cleavage of (S)-4a: (S)-2-methyl-3-phenylpropan-1-ol (11).

Ph (S)

OH
Diisopropylamine (0.85 mL, 6.05 mmol) and n-butyllithium (2.17 mL, 2.7 M in hexanes, 5.87

mmol) were added to tetrahydrofuran (5mL) at -78°C under argon atmosphere. The resulting
yellow solution was stirred at -78°C for 10 min, then at 0°C for 5 min and finaly was cooled
down at -78°C. After 5 min, solid 90% borane ammonia complex (364 mg, 1 mmol) was added to
the cold reaction solution in one portion. The resulting suspension was warmed to 0°C, stirred at
0°C for 20 min and a solution of (S)-4a (363 mg, 1mmol) in THF (5 mL) was added. The
reaction was stirred for 70 h at 0°C and hydrolyzed with a NH4Cl saturated solution. The aqueous
layer was extracted with diethyl ether (2x20mL) and dichloromethane (20mL). Combined
organic layers were dried over MgSO, and concentrated under reduced pressure. The resulting
crude material was purified by column chromatography (cyclohexane/ethyl acetate : 90/10 to
80/20) affording 11 as colorless oil (103mg, 69%) and (2S,4R)-1a (106 mg, 49%). Compound 12

resulting from the oxazolidine reduction was also obtained (44 mg, 20%). Spectroscopic data of
11 were in accordance with the literature data™ [a]® =-12.97 (c = 4.2 ; CeHy); Lit. (R):
[a]Z =+11.2 (c = 4.2 ; CeHe); 'H NMR (250 MHz, CDCls) : d 0.90 (d, 3H, 3] = 6.7 Hz), 1.91 (m,
1H), 2.40 (dd, 1H, 23 = 13.4 Hz, °J = 8.08 Hz), 2.75 (dd, 1H, 2 = 13.4 Hz, %1 = 6.3 Hz), 3.44 (dd,
1H, 23 = 10.6 Hz, 3 = 6.1 Hz), 3.49 (dd, 1H, 2J = 10.6 Hz, 3J = 5.95 Hz), 7.10-7.27 (m, 5H); *C
NMR (62.9 MHz, CDCl5) : d 16.3, 37.9, 39.8, 67.7, 125.9, 127.9, 129.2, 140.7; MS: 150 (M",
26), 132 (26), 117 (68), 104 (5), 91 (100), 77 (8), 65 (13); GC R, = 6.81 min.

Reductive cleavage of (S)-4a: (S)-2-methyl-3-phenylpropanal (13).



(S)-4a (400 mg, 1.1 mmol) was dissolved in anhydrous diethyl ether (10 mL) under argon and the
solution was cooled down to -10°C. LAH (167 mg, 4.4 mmol) was added slowly and the mixture
was stirred for 1.5 h at -10°C. A NH4CI saturated solution (10mL) was added dropwise at -10°C
and the solution was vigorously stirred for 2.5 h at ambient temperature. At this stage the
intermediate hemiacetal could be detected. The agueous layer was extracted with diethyl ether
(2x20mL) and dichloromethane (20mL). Combined organic layers were dried over MgSO, and
concentrated under reduced pressure. The resulting crude material was purified by column
chromatography (cyclohexane/diethyl ether : 98/02 to 95/5) affording 13 as colorless oil (116mg,
71%) and (2S4R)-1a (213 mg, 90%). Spectroscopic data of 13 were identical to those already
reported !

Intermediate hemiacetal: (2R,4R)-2-trifluoromethyl-3-[(2S)-1-hydr oxy-2-methyl-3-
phenylpropyl]-4-phenyloxazolidine

( §_<OH
F3C\O

'H NMR (250 MHz, CDCls) : d 0.78 (d, 3H, °J = 6.6 Hz), 1.73 (d, 1H, 3J = 4.9 HZ), 1.82 (m,
1H), 2.18 (dd, 1H, 2 = 13.4 Hz, ®J = 9.1 Hz), 2.86 (dd, 1H, 2 = 13.4 Hz, 3 = 4.3 Hz), 3.88 (dd,
1H, %)= 9.2 Hz, %)= 49 Hz), 415 (t, 1H, 23 = 6.8 Hz,3) = 6.8 Hz), 4.33(t, 1H, 2= 6.8 Hz,%) =
6.8 Hz), 4.59 (t, 1H, 3J = 6.8 Hz), 5.38 (q, 1H, 3Jur = 5.7 Hz), 7.10-7.40 (m, 10H); °F NMR
(235.35 MHz, CDCl5) : d -79.57 (d, 3 F, *Ju.r = 5.7 Hz); *C NMR (62.9 MHz, CDCl3) : d 15.5,
39.0, 41.1, 64.9, 71.0, 85.4, 85.7 (g, CH, “Jcr = 33.8 Hz), 123.7 (q, C, "Jc.r = 290.0 Hz), 125.9,
126.7,128.2, 128.3, 128.7, 129.0, 135.7, 140.3.

(S)-2-methyl-3-phenylpropanal (13).

Ph S)

\O

H NMR (250 MHz, CDCl3) : d 1.07 (d, 3H, %J = 6.8 Hz), 2.59 (dd, 1H, %J = 12.6 Hz, 31 =8.20
Hz), 2.65 (m, 1H), 3.08 (dd, 1H, 2J = 12.6 Hz, 3J = 4.9 Hz), 7.13-7.31 (m, 5H), 9.70 (d, 1H, *J =
1.4 Hz); ®C NMR (62.9 MHz, CDCl3) : d 13.2, 36.7, 48.1, 126.5, 128.5, 129.1, 138.9, 204.5.



(2R)-[(S)-2-methyl-3-phenylpropyl]-3,3,3-trifluor o-2-methoxy-2-phenylpr opanoate

(Mosher ester).
Ph
(S) OMe
O ‘\\\Ph
(R)'CFy
o}

A 10ml round-bottomed flask was charged with (trifluoromethyl)phenylacetic acid (40 mg, 0.17
mmol) and toluene (2 ml). The resulting solution was concentrated under reduced pressure and
anhydrous dichloromethane (1 ml) was added under argon. To the resulting solution was added
sequentially oxalyl chloride (19uL, 0.22 mmol) and anhydrous DMF (2uL, 0.026 mmol). The
latter addition caused bubbling which persists for 10 min. The mixture was stirred for 20 min at
room temperature before dichloromethane and excess of oxalyl chloride was removed under
vacuum (0.1 mm). The resulting crude preparation of (S)-(+)-a-methoxy-a-
trifluoromethyl phenylacetyl chloride was dissolved in dichloromethane (1 ml) and transferred via
cannula to an ice cooled solution of (S)-2-methyl-3-phenylpropan-1-ol (9 mg, 0.06 mmol), 4-
dimethylaminopyridine (2 mg, 0.016 mmol) and triethylamine (42uL, 0.30 mmol) in
dichloromethane (0.5 ml). The yellow solution was stirred for 24 hours at room temperature,
transferred in a separatory funnel containing dichloromethane (10 ml) and washed sequentially
with saturated ammonium chloride solution (2x10 ml), saturated sodium bicarbonate solution
(2x10 ml) and water (10ml). The organic layer was dried over anhydrous sodium sulfate, filtered
and concentrated to give yellow oil that was filtered through an half-filled silica gel Pasteur
pipette (eluting: cyclohexane/ethyl acetate : 70/30). After concentration of the solvent under
reduced pressure, the expected ester was obtained as colorless oil (24 mg, 100%). Only one
diastereomer could be detected by *H or ** F NMR spectra of this product using CDCls or CgDe.
Integration of a pair of doublets of doublets corresponding to the major diastereomer (3.82-3.97
ppm) against those corresponding to the minor diastereomer (3.76-3.83 ppm and 3.98-4.05 ppm)
allows accurate determination of original alcohol ee.!™

'H NMR (250 MHz, CDCl3) : d 0.94 (d, 3H, 3 = 6.8 HZ), 2.15 (m, 1H), 2.44 (dd, 1H, 23 = 13.5
Hz, 3= 7.7 Hz), 2.66 (dd, 1H, 2J = 13.5 Hz, *J = 6.8 Hz), 3.57 (g, 3H, *Jhr = 1.15 HZ), 4.11 (dd,
1H, 23 = 10.8 Hz, 3J = 5.5 HZ), 4.16 (dd, 1H, 2J = 10.8 Hz, J = 5.8 Hz), 7.06-7.55 (m, 10H).“F



NMR (235.35 MHz, CDCls) : d -71.84 (s, 3F)."*C NMR (62.9 MHz, CDCl5) : d 16.8, 34.7, 39.5,
55.6, 70.3, 85.00 (g, C, {Jcr = 27.8 Hz), 1235 (q, C, “Jcr = 289.0 Hz), 126.3, 127.5, 128.5,
128.6, 129.2, 129.8, 132.5, 139.6, 166.8; MS: 77 (8), 91 (100), 105 (15), 117 (18), 132 (67), 189
(79); GC R = 11.74 min; *H NMR (250 MHz, CeDs) : d 0.66 (d, 3H, °J = 6.8 Hz), 1.81 (m, 1H),
2.09 (dd, 1H, 2 =13.4 Hz, %3 = 7.9 Hz), 2.43 (dd, 1H, 2J = 13.4 Hz, %J = 6.7 Hz), 3.40 (g, 3H, *J
w-r = 1.15 Hz), 3.85 (dd, 1H, 2 = 10.8 Hz, 3] = 5.5 Hz), 3.93 (dd, 1H, 2J = 10.8 Hz, % = 5.9 Hz),
6.87-7.70 (m, 10H); *F NMR (235.35 MHz, CsDs) : d -71.78 (s, 3F); *C NMR (62.9 MHz,
CeDe) : d 15.1, 33.2, 38.1, 54.0, 68.7, 85.01 (g, C, ek = 27.5 HZ), 122.9 (q, C, *Jcr = 288.0
Hz), 125.0, 126.2, 126.6, 127.2, 127.9, 128.3, 131.7, 138.4, 165.2.

(S)-2-methyl-3-phenylpropanoic acid (14).
Ph 0

Dat
To asolution of amide (S)-4a (340 mg, 0.94 mmol) in anhydrous diethyl ether (8 mL) was slowly
added LAH (142 mg, 3.74 mmol) at -10°C. The mixture was stirred for 30 min at this
temperature and gently hydrolysed at -10°C by dropwise addition of a saturated NaCl solution
(10mL). The resulting emulsion was stirred vigorously for 2 hours at room temperature, extracted
with diethyl ether (2x20mL) and dichloromethane (20 ml). Organic layers were washed with a
saturated NH4Cl solution (20 ml), dried over MgSQOs, and concentrated under reduced pressure.
The crude product (400 mg) was engaged without purification in the oxidation step.
To a solution of crude product (aldehyde and oxazolidine, 400 mg, 0.94 mmol) in tert-butanol
(16 mL) was added 2-methyl-2-butene (2M in THF, 5 ml, 10 mmol), sodium chlorite (858 mg,
9.5 mmol) and dihydrogenophosphate monohydrate (1180 mg, 7.5 mmol) in water (10 ml). The
biphasic mixture was stirred for 1.2h at room temperature. The crude was concentrated under
reduced pressure to evaporate 2-methyl -2-butene and tert-butanol. The residue was taken up with
water (50 ml) and a saturated NaHCO;3 solution (6 ml) and extracted with a cyclohexane / ethyl
acetate mixture (9/1, 2x30 ml). The organic layers were dried over MgSQO,, concentrated under
reduced pressure to afford oxazolidine (2S4R)-1a (197 mg, 97 %). The agueous layers were
acidified (HCI 1M), extracted with ethyl acetate (3x30 ml), dried over NaxSO,, evaporated under
reduced pressure to afford acid 12 (143 mg, 93%) asacolorless oil.



'H NMR (250 MHz, CDCl3) : d 1.17 (d, 3H, %J = 6.9 Hz), 2.66 (dd, 1H, 2J = 13.3 Hz, 3 = 8.2
Hz), 2.76 (m, 1H), 3.07 (dd, 1H, 2J = 13.3 Hz, %) = 5.9 Hz), 7.17-7.27 (m, 5H, H-Ar), 8.93 (s,
1H); *C NMR (62.9 MHz, CDCl3) : d 16.6, 39.4, 41.4, 126.6, 128.5, 129.1, 139.1, 182.7.

(29)-2-benzyl-N-((R)-1-phenylethyl)propanamide

Ph—>_<H Ph

T

To asolution of acid 14 (25 mg, 15 mmoal) in anhydrous DMF (0.5 mL) under argon atmosphere,
was added 1-hydroxybenzotriazole (31 mg, 0.23 mmol) and 1-(3-diméthylamino)propyl-3-
éthylcarbodiimide hydrochloride (44 mg, 0.23 mmol). This solution was stirred for 10 min at
room temperature. (R)-1-phenylethylamine (24 pL, 0.19 mmol) and triethylamine (86 pL, 0.62
mmol) were added at 0°C. The solution was stirred for 1 hour at this temperature and for 20
hours at room temperature. The crude mixture was taken up with dichloromethane (10 ml),
washed with an agueous hydrochloric solution ( 1M, 4x10 ml), a saturated NaHCO;3 solution (10
mL) and water (10 ml). The organic layer was concentrated under reduced pressure to give the
expected amide (33 mg, 100%) as ayellow solid.

'H NMR (250 MHz, CDCl5) : d 1.17 (d, 3H, 3J = 6.8 Hz), 1.22 (d, 3H, *J = 6.9 HZ), 2.41 (m,
1H), 2.70 (dd, 1H, % = 13.4 Hz, ] = 6.0 HZ), 2.93 (dd, 1H, %) = 13.4 Hz, 31 =9.0 Hz), 5.01 (dq,
1H, 3J = 7.3 Hz, ) = 6.8 HZ), 5.45 (d, 1H, J = 7.3 HZ), 7.12-7.29 (m, 10H); *C NMR (62.9
MHz, CDCl5) : d 17.8, 21.5, 40.8, 44.0, 48.5, 126.2, 126.4, 127.3, 128.4, 128.7, 129.1, 140.0,
143.3, 174.6; MS: 267 (M*, 82), 252 (14), 176 (39), 148 (23), 120 (27), 105 (100), 91 (99),

77(20); GC R = 12.06 min.

Reference
[ A. G. Myers, B. H. Yang, H. Chen, Org. Synth. 2000, 77, 29-44.



Benzylation reaction of 2a: crude mixture

Abundance” ’ C: F1251£(3)-TTD
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Epimerisation reaction of (S)-4a: crude mixture

Informaticn from Data File:

File : C:\HPCHEM41\DATA\ATS57-1.D
Operator
Acguired : 25 Feb 2004 3:43 pm using AcgMethod METHODEL

Sample Name:
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Ethylation reaction of 2a: crude mixture
Information from Data File:

File C:\HPCHEM 1\ DATA\AT100-1.D
Operator
Acquired 2 Jun 2004 3:53 pm using AcgMethod METHCODEL
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Epimerisation reaction of (S)-5a: crude mixture

Information from Data File:
File C: \HPCHEMY 1\DATA\AT106-1.D
Operator
Acouired 7 Jun 2004 5:11 pm using AcgMethod METHCODEL
Sample Name:
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Allylation reaction of 2a: crude mixture
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Information
File
Operator
Acquired

Sample Name:

Misc Info

Vial Number:
CurrentMeth:

from Data File:
C:\HPCHEM\ 1\DATA\AB-1.D
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Total Ion Chromatogram
B.527 4522822 ¥.132 3.233
9.738 129905625 96.B68 100.000
Pk# RT  Areas Library/ID Ref# CASH

Qual

2 9.74 96.87 C:\DATABASE\NIST9S8.L
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M OM reaction of 2a: crude mixture

Information from Data File:

File : C:\HPCHEM\ 1\DATA AT216-1
Cperator
Acguired : 18 May 2005 6:32 pm using AcgMethod METHODEL

Sample Name:

Misc Info

Vial Number: 4

CurrentMeth: C:%HPCHEMY1\METHCDSY!ETHODEL.M

(@)
(S)
Abund: - TICE AT216-1.0 —
g M &\
: / F3C\<j
| BOOODOG| a7l N
. H O 0]
000000 wir | (R)
. ' Ph
4000000 @] N—"
_ / F3C\<j
2000000 ‘(//// 5 o
B.53 .75 H
(1| SO S | R i ok ST oo VT, ———
Time—= 400 500 600 7.00 800 &m.mm1]mgzm*3%11M15@Jggjym1sm1amjw
Retention Time Area Areca % Ratio %
Total Ion Chromatogram o i
6.668 191722792 ' 9. 742 100.000
8.526 3404342 1.961 1.776
#3.B69 49529510 15.4924 25,834
$.709 72115952 LI ) 37.815
9.751 4147214 1. 2.163
Pk# RT Area% Library/ID Ref# CAS#H Qual

3 9 71 66.62 C:\DATABASE\NISTSE.L
N-Heptafluorocbutyryl-2,6-dimethyla 68703 101948-8B%9-4 22
Propanenitrile, 3-[ethyl {3-methylp 66457 000148-6%-5 14
& (5H) -Pteridinone 66490 002432-26-0 14

Abundane2 'Sm___iTEE'{an:l:.&ﬂgﬁ?m-i—"_"_"__"_'

T2
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Reaction of 2a with i-Bul : crude mixture

Information from Data File:

File : C:\HPCHEM\1\DATA\AT333-1.D
Operator : arno
Acguired : 3 Feb 2006 $:44 am using RcgMethod M1

Sample Name: at333-1

Misc Info :

Vial Number: 1

CurrentMeth: C:\HPCHEM\1\METHODS\M1.M

Whundance TIC: AT333-1.D
975
A0DDM00|
— 0]
' (S)
| \‘c Ph
AN N
2000000 > N O
| FaC=5 -:)
1000000 FT 0
| 9.22

|
| S T R i
Tima--» 400 500 600 700 BOJ 900 10.00 11.00 12.00 13 IZIIJ 14 Dﬁ 'IS Gﬂ' 16.00 17.00 18.00 19{0 ‘.?:0 EIIJ

Retention Time Area Area % Ratio %

Total Ion Chromatogram
5.220 A658146 T7.662 8.298
2.747 44086460 92.338 100.000

Abundance ‘Bcan 1185 (9.746 min): AT331310
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Epimerisation reaction of (S)-8a: crude mixture

T OTICTATIIEED e
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i
EO0000|
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Information from Data File:

File : C:\HPCHEM\1\DATAR\AT225-2.D
Operator roarnc
Acquired : 8 Peb 2006 3:20 pm using AcgMethod M1

Sample Name: at335-2

Mi=zc Info

Vial MNumber: 1

CurrentMeth: C:\HPCHEM\1\METHODS\M1 .M

Eetention Time ATreg Area % Fatio %

Total Ion Chromatogram
9.753 55120728 91.902 100.000

2.871 4857252 g.098 B.g12
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Reaction of 2a with i-Prl : crude mixture

Information from Data File:

File : C:\HPCHEM\1\DATA\AT339-1.D
Operator i arno
Acquired : 8 Feb 2006 5:55 pm using AcgMethod M1

Sample Name: at339-1

Misc Info

Vial Number: 1

CurrentMeth: C:\HPCHEM\1\METHODS\M1.M

N%gm TIC: AT330-TD
BJ52

GO0000D,

500000

/ P
S000000 (S)
4500000 - v N—
S000600. F3C S j

3500000

3000000
2500000

2000000 !

1500004g ‘

| 1000000 4 2%

500000/ \f.m |

ol, . e 1 o e . e x 5
Tima--» 400 500 600 700 800 900 1000 1100 1200 13100 1400 1500 1600 17.60 1800 19.00 2000

Retention Time Areg Area % Ratio %

Total Ion Chromatogram

8.641 3874182 4.780 5.651
9,222 B623210 10.6359 12.579
9.523 68551978 84,581 100.0040

Thu Feb 09 15:06:15 2006



Ahypdance g T T Sian TIEEUEZA minf ATIZDTDT 473 = 9

1200000

[ 71
| 1100000

1000000 ‘
1| | |
| S00000 | '
an0000’ _
rmmn| [ |
I 00000, !
: 148
00000 |
[
400000

! i
300000 | |

. N
. i .
i 200000 P

100000. 55

246

‘q3z | 159

i
;
H

a4

: [




24 Rp LY EY 24 215 34

i B0 B AD N4 08 06 A7 08 mA 1A Al L3 13 14 18 1% 60 14 18

LEL

LA

LaT

T g B




Epimerisation reaction of (S)-9a: crude mixture

Information from Data File:

File : C:ZHPCHEMY 1\DATAM\ATIZSE-1.D

Cperator i arno

Acquired : 27 Jan 2008 9;04 am using AcgMethod M1
Sample MName:

Migg Info

Vial Humber: 1
CurrentMeth: C:\HPCHEMY1\METHODSY M1 .M

Abundance| TIC: AT326-1.0
52
G000
9 /
500000 (R) I e}
Ph , )

440000 N—" | o Ph
300000 F3Cﬁ:.<j 50 v N—"

H © Fsc-;<
203000 H\ O
124000

1 e e e e e e | T P i elet sl S L T S A A e ot
Tirne--= 400 500 @00 TOo0 B0D S0 1000 11.00 1200 1300 1400 1500 1600 1T.00 1800 1800 20.00

Retention Times Area Area % Ratio %

Total Ion Chromatogram

F.493 2452145 2G.12% 35.372
F.532 6E32508 T3.871 100.000

Abundance = - Sgan 1121 (9.494 min): AT328-1.D
T
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Methylation reaction of 2b : crude mixture

B R I L R A N

File : C:\HPCHEM\ 1\DATA\AT114-1.D
Operator H
Acquired : 28 Jun 2004 12:49 pm using AcgMethod METHODEL

Sample Name:

Misc Info

Vial Number: 4

CurrentMeth: C:\HPCHEM\1l\METHODS\METHODEl.M

T - - = TG ATEI;;‘ID = -
I 12. -
| 1.2e+07| ®) 0]
{ 1a+0?! \\Ph
| Ph N—"
| annouuoi F3(3.\<<\
6000000, S
; H O !
4000000/ '
| 2000000, f
| . | 1208
| L)

ime-> abd 5b0 600 7.60 8bo 900 1000 11.00 1200 13.00 1400 1500 1600 17.00 18.00 19.00 2000

Retention Time Area Lrea % Ratioc %

Total Ion Chromatogram ’
12.268 199681880 92.987 100.000

12.964 15060418 7.013 7.542
Pk# RT hArea% Library/1D Ref# CASH Qual
1 12.27 92.99 C:\DATABASE\NIST98.L
2-Propenal, 3-(2-pyridinylamino) - 53186 1000221-37-3 27
Benzene, (l-ethylpropyl) - 117456 001196-58-2 25
Cedren-13-cl, 8- 53050 018319-35-2 22
BAbundance - o ~ Scan 1606 {12267 minj: ATT14-1.0(-) -]
|
| 000 !
| [
‘ 8000,
[
i 7000
b o 118
| |
5000, i 363
| 4000] !
| [
i : anoui [
|
| 2000/ | | 48 :
! | . 348 |
i [ |
1000| 7? | 108 : ﬁ . - h
ol L L lee f  IT3 tes 27 2412 204 914 332 | | 4s4 478

miz-> 40 60 80 100 120 140 160 180 200 230 240 260 280 300 320 340 360 380 400 420 440 460 480
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Benzylation reaction of 2c¢ : crude mixture

Information from Data File:

File : C:A\HECHEMY1\DATA\AT331-1.D

Operator

Acguired i 31 Jan 2006 10:10 am using AcqMethod M1
Sample Nams: ati3l-1

Misc Info

Vial Number: 1

CurrentMeth: C:%\HECHEM'1\METHODSYML .M

Abundance ’ TG ATIZ-1.D
1249
4000000 |
000000
(S) 2
| Ph—" N Rl
. i FsC
1000000 a07 i \
21930 N
' 9z | H O
| b il

Tima--> 400 500 600 70D BOD 800 1000 11.00 1200 1300 1400 1500 16.00 17.00 1850 1900 20.00

Retention Tims Area Area % Ratio %

Total Ion Chromatogram
5.068 B2144323
S.115 1801513
8.212 5185430
9.804 4756018
12.491 65333635 7

B34 12 8572
-113 2,757
. 046 7,250
.578 7.279
528 100,000

o o b W

Poundance o ‘Bran 1647 (12,468 min) ATI31-1.0
140000,
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+20000
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Benzylation reaction of 2d : crude mixture
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Information £rom Data File:
C:\HPCHEM\ L\DATA\AT340-1.D

File
Operator
Acquired

Mizc Info

i arno

% Feb 2006 3:17 pmousing AogMechod M1
Sample Mame: akL340-1

Vial Humber: 1
CurrentMeth: C:\HPCHEM\1\METHODSYM1 .M

shundance
GO000CD |

000000 |

ANOQODND |

3000000 |

2000000

10000 |

7.44
|

TICT AT
1571

\\\XFJG A

16,26

1082 1gmes 1150 15s8ge
S, 1 L

I N LN NN

oL TR, TR e o] e BeYeBicty S b B e
Time-> ~ 400 500 £00 7.00 500 9.00 10100 11100 1200 13.00 1400 15.00 16.00 17.00 12.00 19.00 20,00 21,00 22,00 23.00

Retention Time Area Area % Ratio %
Total Ien Chromatogram

T.441 10520203 5.238 10.003
10.81% 1144875 1.888 2.990
12.302 39205058 1%.51% 37.277
12.331 4620965 2.301 4.394
12,577 3260364 1.623 3.100
132.650 4521279 2.450 4.67%
15.619 fAEETL0 3.220 6,149
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16.2588 18630044 8.280 15.812
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Mosher ester of 11 partially epimerized
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(29)-2-benzyl-N-((R)-1-phenylethyl)propanamide of 14

Information
File
Operator
Acguired

Sample Name:

Misc Info

from Data Fi
C: \HECHEM\ 1

22 Mar 2005

le:
\DATA\AT196-1.D

2:03 pm using AcgMethod M1

Vial Humber: 4
CurrentMeth: C:\HPCHEM\1\METHODS\M1.M
Abundance TIC: AT106-1.0 5
3000000 12.06 -
2500000 A
2000000
Ph H
1500000 __>}_1gN Ph
1000000 \T’
@]
500000
Time--> 400 500 600 700 800 900 1000 11.00 1200 13.00 1400 1500 16.00 17.00 1800 1500 2000
Retention Time Area hArea % Ratio %
Total Ton Chromatogram B
12.087 61l6698B26 100.000 100.000
Pk# RT Areat Library/ID Ref# CASH Qual
1 12.06 100.00 C:“DATABASE\NISTS9B.L

Abundance

BO0D
5000
4000
3000
2000

1000

PRI ]

51

exo-7-{2-Propenyl)bicyclo(4.2.0]oc 37620 1000200-%7-5
1-{4-Nitrophenyl)-3-phenyl-2-pyraz 95450 1000148-3%-2
S5H-Naphtho[2,3-b]lcarbazole 95521 000248-96-4 2:

Scan 1569 [12.055 min}: AT196-1.0 {-)
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2-benzyl-N-((R)-1-phenylethyl)propanamide of 14 partially epimerized

Information
File
Operacor 3
Aoguired
Sample Name:
Mizc Info
Vial Number: &

CurrentMech: C:\HPCHEM\1\METHODS\METHODEL1 .M

from Data File:
C:ZWHPCHEMY 1\DATANAT154-1.D

3 Mar 200%

4:06 pm using AcgMethod METHODEL

Abundance TIC: AT154-1.D
12.07—pp
2u+07
H
Ph N_ _Ph
1.50+07 S T
1a+07 Ph H 11,81 ©
ar -, .
% (R) :NTPh
SO00000 e
G.10 12.25
Tirme--= 4.00 500 600 700 800 500 1000 11.00 1200 13.00 1400 1500 1500 AT 00 1800 1900 2000
Retention Time Area Area % Ratio %
Total Ion Chromatogram B
S.104 72909876 1.3%5 1.985
11.907 144571998 25.497 15.279
12.068 3928500734 T0.280 100.000
12.2563 18038463 2.829 4,025
Pk RT Arca% Library/ID Ref# castH Qual

C: ZWDATABASE\NISTS8,L

1,3-Diphenyl-5-methylthio-1,2,4-tr 95461

exa-7-{2-Propenyl)bicyecla4.2.0lac 317620

1-(4-Nitrophenyl) -3-phenyl-2-pyraz 95450

Abundance Scan 1543 (11 807 min) AT154.1.0 (-}
a1 105
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000
2000
7000
5000
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176
4000
3000 120
148
2000 L
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000
. 5. 133 162
193 207 224 239 283

mie :‘
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1000200-97-58 22
1000148-39-2 22
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