Highly Stereoselective TiCl,-Catalyzed Evans-Aldol and
Et.Al-Mediated Reformatsky Reactions.
Efficient Accesses to Optically Active syn- or anti-
a-Trifluoromethyl-B-hydroxy Carboxylic Acid Derivatives

Taichi Shimada, Masamitsu Yoshioka, Tsutomu Konno,
and Takashi Ishihara*

Department of Chemistry and Materials Technology, Kyoto Institute of Technology,
Matsugasaki, Sakyo-ku, Kyoto 606-8585, Japan

ishihara@kit.ac.jp

SUPPORTING INFORMATION

S1



CONTENTS

I. General Experimental S3
I1. Synthetic Chemistry
(48)-Benzyl-3-(3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (3) S4
(4S)-Benzyl-3-(2-bromo-3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (4) S4

General procedure for synthesis of a-trifluoromethyl-B-hydroxyimides 1 by syn-selective

Evans-aldol reaction S5

General procedure for synthesis of a-trifluoromethyl-B-hydroxyimides 1 by anti-selective

Reformatsky reaction S5
(45)-Benzyl-3-[3-hydroxy-3-phenyl-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1a) S6
(45)-Benzyl-3-[3-hydroxy-3-(4-methylphenyl)-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1b) S6
(45)-Benzyl-3-[3-hydroxy-3-(4-methoxyphenyl)-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1c) S7
(45)-Benzyl-3-[3-(4-chloro-phenyl)-3-hydroxy-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1d) S7
(45)-Benzyl-3-[3-(4-fluoro-phenyl)-3-hydroxy-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1e) S8
(4S)-Benzyl-3-[3-hydroxy-2-(trifluoromethyl)hexanoyl]-oxazolidin-2-one (1f) S8
(45)-Benzyl-3-[3-hydroxy-4-methyl-2-(trifluoromethyl)pentanoyl]-oxazolidin-2-one (1g) S9
(45)-Benzyl-3-[3-hydroxy-2-(trifluoromethyl)hex-4-enoyl]-oxazolidin-2-one (1h) S9
IIL. 'H and “C NMR spectra
(4S)-Benzyl-3-(3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (3) S10
(45)-Benzyl-3-(2-bromo-3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (4) S11
(45)-Benzyl-3-[3-hydroxy-3-phenyl-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1a) S12
(45)-Benzyl-3-[3-hydroxy-3-(4-methylphenyl)-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1b) Si4
(45)-Benzyl-3-[3-hydroxy-3-(4-methoxyphenyl)-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1c) Si16
(45)-Benzyl-3-[3-(4-chloro-phenyl)-3-hydroxy-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1d) S18
(45)-Benzyl-3-[3-(4-fluoro-phenyl)-3-hydroxy-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1e) S20
(4S)-Benzyl-3-[3-hydroxy-2-(trifluoromethyl)hexanoyl]-oxazolidin-2-one (1f) S21
(4S5)-Benzyl-3-[3-hydroxy-4-methyl-2-(trifluoromethyl)pentanoyl]-oxazolidin-2-one (1g) S$23
(45)-Benzyl-3-[3-hydroxy-2-(trifluoromethyl)hex-4-enoyl]-oxazolidin-2-one (1h) S25
IV. ORTEP drawing
non-Evans syn (1a) S27
Evans anti (1¢) S27

S2



I. General Experimental

Infrared spectra (IR) were recorded on a Shimadzu FTIR-8200A (PC) spectrophotometer. 'H
NMR spectra were measured with a Bruker DRX 500 (500.13 MHz) in a chloroform-d (CDCl,)
solution using tetramethylsylane (Me,Si) as internal standard. "C NMR spectra were measured
with a Bruker DRX (125.75 MHz) in a (CDCl,) solution with chloroform (CHCI;) as internal
reference. "’F NMR spectra were measured with JEOR JNM-EX 90A (84.10 MHz) and ECA 500
(470.62 MHz) in a CDCI, solution. Trichlorofluoromethane (CFCl;) was used as an internal
standard for "’"F NMR. All reactions were routinely monitored by '"F NMR spectroscopy or TLC.
High resolution mass spectra (HRMS) were taken on a JEOL JMS-700 mass spectrometer by FAB
method.

Anhydrous tetrahydrofuran (THF) was purchased from Wako Chemical Co. and used without
any purification. Dichloromethane (CH,Cl,) was distilled over calcium hydride. All chemicals
were of reagent grade and, if necessary, were purified in the usual manner prior to use. Thin layer
chromatography (TLC) was done with Merck silica gel 60 F,, plates, and column chromatography
was carried out with Wako gel C-200. All reactions were carried out under an atmosphere of
argon.
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I1. Synthetic Chemistry

Preparation of (45)-Benzyl-3-(3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (3)

To a dry three-necked flask under argon was added a solution of 3,3,3-trifluoropropanoic acid
(2.561 g, 20.0 mmol) in THF (100 mL). To the mixture was added trimethylacethyl chloride (z-
BuCOCl, 2.653 g, 22.0 mmol) and triethylamine (Et;N, 2.226 g, 22.0 mmol) at —78 °C. The
reaction was allowed to stir at =78 °C for 15-min prior to warming to —15 °C and strring for 45-min.
Then the solution was cooled to =78 °C, 40.0 mmol of lithiated oxazolidinone was added. After
stirring at 0 °C for 1 h, the reaction was quenched with saturated aqueous ammonium chloride (40
mL). The bulk of the THF was removed on a rotary evaporator at a bath temperature of 30 °C,
and the resulting mixture was extracted with ethyl acetate (40 mL x 2), saturated sodium
hydrogencarbonate (40 mL). Combined extracts were dried over anhydrous sodium sulfate,
filtered, concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 3/1) to afford pure product 3 (0.293 g, 10.2 mmol,
51 % yield).

o o [IR(neat) 1790, 1715, 1454, 1410, 1393, 1244, 1144 cm™; '"HNMR (CDCL,) 6 =

CFSJJ\N)L 2.81(dd, J=9.6,13.4 Hz, 1H), 3.32 (dd, J = 3.2, 13.4 Hz, 1H), 3.81 — 3.98 (m,

1H), 4.23 — 4.29 (m, 2H), 4.69 — 4.45 (m, 1H), 7.20 (d, J = 7.3 Hz, 2H), 7.27 -

Br 7.37 (m, 3H); "C NMR (CDCl,) & = 37.5, 39.7 (q, J = 29.9 Hz), 55.2, 66.6,

123.5 (q, J = 276.6 Hz), 127.6, 129.1, 129.4, 134.6, 153.1, 163.3 (q, J = 3.4 Hz); "’F NMR (CDCl,)

d =-63.3 (t, J = 9.0 Hz, 3F); HRMS (FAB") Found: m/z 288.0849, Calcd for (M+H) C,;H;F;NO;:
288.0848.

Preparation of (45)-Benzyl-3-(2-bromo-3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (4)

Under an argon atmosphere, to a solution of imide 1 (0.287 g, 1.00 mmol) in CH,Cl, (5.0 mL) was
gradually added trimethylsilyltrifluoromethanesulfonate (TMSOTT, 0.333 g, 1.50 mmol) at —20 °C.
To the mixture was added triethylamine (Et;N, 0.152 g 1.50 mmol). After stirring at the reflux
temperature for 0.5 h, the solution was cooled —78 °C, then a solution of bromine (0.208 g, 1.30
mmol) in CH,Cl, (8.0 mL) was added. After stirring at that temperature for 0.5 h, the reaction was
quenched with ice water (20 mL). The mixture was extracted with CH,Cl, (20 mL x 4), and the
extracts were washed with saturated aqueous sodium sulfite (20 mL) and brine (20 mL). The
combined extracts were dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 3/1) to afford pure product 4 (0.297 g, 0.811 mmol, 81 % yield).
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o o IR (neat) 3011, 1771, 1705, 1456, 995, 874, 760 cm™; '"H NMR (CDCl,) § =
CF?’\HJ\NXO 2.84 (dd, J = 9.4, 13.9 Hz, 1H, for one isomer), 2.87 (dd, J = 9.4, 14.6 Hz, 1H,
By ;\_/ for another isomer), 3.30 (dd, J = 2.1, 13.5 Hz, 1H), 4.26 — 4.35 (m, 1H), 4.70 —
Bn 4.76 (m, 1H, for one isomer), 4.75 — 4.76 (m, 1H, for another isomer), 6.17 (q,
J = 6.3 Hz, 1H, for one isomer), 6.21 (q, J = 6.3 Hz, 1H, for another isomer), 7.18 — 7.37 (m, SH);
C NMR (CDCl,) 8 = 36.8 (for one isomer),37.4 (for another isomer), 37.1 (q, J = 34.7 Hz, for one
isomer), 37.3 (q, J = 34.5 Hz, for another isomer), 55.2 (for one isomer), 55.7 (for another isomer),
66.5 (for one isomer), 66.6 (for another isomer), 121.9 (q, J = 278.3 Hz, for one isomer), 121.9 (q, J
= 278.7 Hz, for another isomer), 127.7 (for another isomer), 127.7 (for another isomer), 129.1,
129.3, 129.4, 134.1 (for another isomer), 134.2 (for another isomer), 152.3, 162.1; F NMR
(CDCl,) 6 = -68.6 (d, J = 4.4 Hz, 3F); HRMS (FAB") Found: m/z 365.9954, Calcd for (M+H)
C,;H,,BrF;NO;: 365.9953.

General procedure for synthesis of o-trifluoromethyl-p-hydroxyimides 1 by syn-selective
Evans-aldol reaction

To a dried three-necked flask was added imide 3 (0.287 g, 1.00 mmol) in CH,Cl, (5.0 mL) under
argon. To the mixture were added trimethylsilyltrifluoromethanesluflonate (TMSOTT, 0.333 g,
1.50 mmol) and triethylamine (Et;N, 0.152 g, 1.50 mmol) at —20 °C. After stirring at reflux
temperature for 0.5 h, the solution was cooled to 0 °C. Then benzaldehyde (0.127 g, 1.20 mmol)
and titanium tetrachloride (0.057 g, 0.3 mmol) were added to it.  After stirring at that temperature
for 4 h, the solution was poured into cooled water. The mixture was extracted with CH,CI, (20
mL x 4). The combined extracts were dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure. The resulting residue was purified by silica gel column
chromatography (benzene/ethyl acetate = 95/5) to afford pure product 1a (0.248 g, 0.63 mmol,
63 % yield).

General procedure for synthesis of a-trifluoromethyl-g-hydroxyimides 1 by anfi-selective
Reformatsky reaction

To a suspension of zinc (0.078 g, 1.20 mmol) and benzaldehyde (0.053 g, 0.5 mmol) in THF (2
mL) and triethylaluminum in hexane solution (0.53 mL) was added a solution of (4S5)-benzyl-3-(2-
bromo-3,3,3-trifluoro-propanoyl)-oxazolidin-2-one 4 (0.366 g, 1.0 mmol) in THF (1 mL) at -40 °C
under an argon atmosphere. After stirring at the same temperature for 3 h, the reaction was
quenched with saturated aqueous ammonium chloride (25 mL) and acidified by the addition of IN
hydrochloric acid solution. The resulting mixture was extracted with ethyl acetate (25 mL x 3).
The organic layers were dried over anhydrous Na,SO, and concentrated under reduced pressure.
The residue was purified by silica-gel column chromatography (benzene/ethyl acetate 95/5) to
afford pure product 1a (0.169 g, 0.430 mmol, 86%).
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(45)-Benzyl-3-[3-hydroxy-3-phenyl-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one (1a)

o4 0 O syn-(2R;3S): IR (KBr) 1778, 1763, 1705, 1682, 1369, 1161, 700, 681 cm’
: 1 'H NMR (CDCl,) & = 1.80 (dd, J = 10.1, 13.5 Hz, 1H), 2.44 (d, J = 3.7

\_/ Hz, 1H), 2.57 (dd, J = 3.3, 13.5 Hz, 1H), 3.95 (dd, J = 2.7, 9.2 Hz, 1H),
Br 407 (dd, J = 8.2, 9.2 Hz, 1H), 4.49 — 4.55 (m, 1H), 5.39 (dd, J = 3.7, 9.1
Hz, 1H), 5.66 (dq, J = 9.1, 7.7 Hz, 1H), 6.91 — 6.93 (m, 2H), 7.20 — 7.28 (m, 3H), 7.31 — 7.40 (m,
3H), 7.47 — 7.49 (m, 2H); °C NMR (CDCL,) 8 = 36.6, 53.2 (q, J = 25.5 Hz), 54.9, 65.7, 72.8 (q, J =
1.3 Hz), 124.1 (q, J = 281.8 Hz), 127.4, 127.6, 128.8, 129.0, 129.1, 129.2, 134.7, 139.1, 152.6,
164.9 (q, J = 3.1 Hz); F NMR (CDCl,) 8 = -63.4 (d, J = 7.7 Hz, 3F); HRMS (FAB*) Found: m/z
394.1266, Calcd for (M+H) C,,H,,F;NO,: 394.1266.

C

anti-(25,3S) : IR (KBr) 3499, 1786, 1709, 1456, 1391, 1211, 1078, 955
cm’'; "H NMR (CDCly) & = 2.79 (br, 1H), 2.79 (dd, J = 9.5 Hz, 13.5 Hz,
N\_/O 1H), 3.30 (dd, J = 3.4, 13.5 Hz, 1H), 4.06 (dd, J = 8.5, 8.5 Hz, 1H), 4.16
CF?I’an' (dd, J = 2.7, 9.0 Hz, 1H), 4.64 — 4.69 (m, 1H), 5.31 (d, J = 7.4 Hz, 1H),
5.55(dq,J =7.8, 7.8 Hz, 1H), 7.20 — 7.21 (m, 2H), 7.27 — 7.34 (m, 3H),
7.35 - 7.40 (m, 3H), 7.42 — 7.44 (m, 2H); "C NMR (CDCl,) 8 = 37.6, 53.7 (q, J = 25.4 Hz), 55.4,
66.1,72.0 (q, J = 1.6 Hz), 123.3 (q, J = 281.3 Hz), 126.4, 127.5, 128.7, 128.8, 129.0, 129.3, 134.6,
139.7, 153.1, 166.3 (q, J = 2.5 Hz); "F NMR (CDCl,) & = -63.88 (d, J = 8.5 Hz, 3F); HRMS
(FAB") Found: m/z 394.1267, Calcd for (M+H) C,,H,,F;NO,: 394.1266.

OH o O

(45)-Benzyl-3-[3-hydroxy-3-(4-methylphenyl)-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one
(1b)

OH 0 O syn-(2R,3S) : IR (KBr) 3452, 1780, 1684, 1163, 1113, 1001, 754 cm™;

: _ N)ko 'H NMR (CDCl,) 6 = 1.84 (dd, J = 9.8, 13.6 Hz, 1H), 2.30 (s, 3H), 2.45

éFs \/ (brs, 1H), 2.59 (dd, J = 3.3, 13.6 Hz, 1H), 3.95 (dd J = 2.6, 9.2 Hz, 1H),

Me B 4.05-4.09 (m, 1H), 4.51 — 4.57 (m, 1H), 5.35 (d, / =9.3 Hz, 1H), 5.55
—5.65 (m, 1H), 6.88 — 6.90 (m, 2H), 7.17 — 7.38 (m, 7H); "C NMR (CDCl,) § = 21.1, 36.6, 53.1 (q,
J =25.4 Hz), 54.8, 65.6, 72.6 (q, J = 1.5 Hz), 124.1 (q, J = 282.1 Hz), 127.4, 127.5, 128.9, 129.1,
129.4, 134.7, 136.2, 139.1, 152.6, 165.0 (q, J = 3.3 Hz); "F NMR (CDCl,) 8 = -63.6 (d, J = 6.6 Hz,

3F); HRMS (FAB") Found: m/z 407.1346, Calcd for (M+) C,,H,,F;NO,: 407.1344.

oH O O anti-(253S):m.p. 42 - 44°C; IR (KBr) 3445, 2924, 1786, 1456, 1393,

: U 1254, 1111, 1032 em’; 'H NMR (CDCL,) 8 = 2.35 (s, 3H), 2.68 (br s,

. '\f\_/o 1H), 2.79 (dd, J = 9.5, 13.5 Hz, 1H), 3.30 (dd, J = 2.8, 9.1 Hz, 1H), 4.65

Me L _ 471 (m, 1H), 5.26 (d, J = 7.7 Hz, 1H), 5.54 (dq, J = 7.9, 7.9 Hz, 1H),

7.18 = 7.21 (m, 4H), 7.29 — 7.35 (m, 5H); "*C NMR (125.75 MHz, CDCI,, TMS) & = 21.1, 37.6,

52.8 (q, J = 25.2 Hz), 55.4, 66.1, 72.0, 123.4 (q, J = 281.1 Hz), 126.4, 127.4, 129.0, 129.4, 129.4,

134.7, 136.8, 138.7, 153.2, 166.4 (q, J = 2.6 Hz); "°F NMR (CDCL,) & = -63.8 (d, J = 8.5 Hz, 3F);
HRMS (FAB") Found: m/z 407.1349, Calcd for (M+) C,,H,,F;NO,: 407.1344.
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(45)-Benzyl-3-[3-hydroxy-3-(4-methoxyphenyl)-2-(trifluoromethyl) propanoyl]-oxazolidin-2-
one (1¢)

OH O O syn-(2R,3S) : IR (KBr) 3449, 2927, 1778, 1682, 1377, 1362, 1250

: )k cm’'; '"H NMR (CDCL,) 8 = 1.89 (dd, J = 10.0, 13.6 Hz, 1H), 2.41 (br

: N\_/O s, 1H), 2.63 (dd, J = 3.3, 13.6 Hz, 1H), 3.75 (s, 1H), 3.96 (dd J = 2.7,

MeO CF9|’3n¢' 9.2 Hz, 1H), 4.08 (dd J = 8.2, 9.2 Hz, 1H), 4.52 — 4.58 (m, 1H), 5.34
(d, J = 9.4 Hz, 1H), 5.60 (dd J = 9.0, 7.9 Hz, 1H), 6.87 — 6.93 (m, 2H), 7.22 — 7.42 (m, 7H); "°C
NMR (CDCl,) 6 = 27.0, 36.7, 53.2 (q, J = 25.5 Hz), 54.9, 55.3, 65.7, 72.4 (q, J = 1.4 Hz), 114.1,
124.1 (q, J =281.9 Hz), 127.4, 128.9, 121.0, 129.1, 131.2, 134.7, 152.6, 160.2; "’F NMR (CDCI,) §
=-63.7 (d, J = 8.8 Hz, 3F); HRMS (FAB™) Found: m/z 423.1294, Calcd for (M+H) C, H,,F;NO.:
423.1294.

anti-(2S,3S) : m.p. 114 - 116 °C; IR (KBr) 3531, 2926, 1782, 1713,
1516, 1352, 1254, 1161 cm™; '"H NMR (CDCL,) § = 2.61 (br s, 1H),

N" "0 2.80 (dd,J=9.5, 13.5 Hz, 1H), 3.80 (s, 3H), 4.13 (dd, J = 8.4, 8.4 Hz,
CFy '

MeO B 1H), 4.17 (dd, J = 2.9, 9.0 Hz, 1H), 4.69 — 4.73 (m, 1H), 5.24 (d, J =

8.1 Hz, 1H), 5,52 (dq, J = 8.0, 8.0 Hz, 1H), 6.89 — 6.92 (m, 2H), 7.20
—7.21 (m, 2H), 7.27 — 7.36 (m, 5H); “C NMR (CDCl,) § = 37.7, 52.9 (q, J = 25.0 Hz), 55.3, 55.4,
66.1, 71.8 (q, J = 1.5 Hz), 114.1, 123.4 (q, J = 281.6 Hz), 127.5, 127.8, 129.0, 129.4, 131.8, 134.7,
153.2, 160.0, 166.5 (q, J = 2.7 Hz); ""F NMR (CDCl,) 8 = -63.8 (d, J = 8.2 Hz, 3F); HRMS (FAB")
Found: m/z 423.1302, Calcd for (M+H) C,,H, F;NOs: 423.1294.

OH 0o O

(45)-Benzyl-3-[3-(4-chloro-phenyl)-3-hydroxy-2-(trifluoromethyl)propanoyl]-oxazolidin-2-
one (1d)
OH o O syn-(2R,3S) : IR (KBr) 3443, 1778, 1682, 1194, 1165, 822, 702 cm™; 'H
H )k NMR (CDCly) & =2.79 (dd, J = 9.5, 13.5 Hz, 1H), 3.23 (d, / = 5.5 Hz,

=" "N” O 1H),3.28 (dd, J=3.2,13.5 Hz, 1H ), 4.12 (dd J = 8.0, 9.1 Hz, 1H), 4.17
CFy

cl 3 | (dd J =2.9,9.1 Hz, 1H), 4.65 — 4.73 (m, 1H), 5.25 — 5.28 (m, 1H), 5.49

~5.56 (m, 1H), 7.18 — 7.21 (m, 2H), 7.26 — 7.38 (m, 7H); °C NMR
(CDCL,) & = 21.1, 36.6, 53.1 (q, J = 25.4 Hz), 37.5, 52.7 (q, J = 25.3 Hz), 66.1, 71.3 (q, J = 1.3 Hz),
1232 (q, J = 281.1 Hz), 127.5, 128.0, 128.3, 128.9, 129.0, 129.3, 134.6 (q, J = 13.5 Hz), 138.3,
153.12, 166.1 (q, J = 2.6 Hz); "°F NMR (84.10 MHz, CDCl,, CFCL,) § = -63.6 (d, J = 6.6 Hz, 3F);
HRMS (FAB*) Found: m/z 428.0880, Calcd for (M+H) C,,H,CIF,NO,: 428.0876.

OH O O anti-(25,3S) : IR (neat) 3468, 2924, 1784, 1391, 1352, 1252, 1211,
H )L 1169, 1015 cm™; 'H NMR (CDCl,) 8 = 2.78 (dd, J = 9.5, 13.5 Hz, 1H),
N\_/O 3.29 (dd, J =3.4,13.5 Hz, 1H), 4.12 (dd, J = 8.5, 8.5 Hz, 1H), 4.18 (dd,
Cl CF3Bn¢“ J=3.0,9.1 Hz, 1H), 4.67 - 4.71 (m, 1H), 5.27 (d, J = 7.9 Hz, 1H), 5,52
(dq, J =79, 7.9 Hz, 1H), 7.19 — 7.20 (m, 2H), 7.27 — 7.30 (m, 2H), 7.32 — 7.34 (m, 2H), 7.35 -
7.38 (m, 3H); "C NMR (CDCL,) & = 37.6, 52.7 (q, J = 25.4 Hz), 55.4, 66.2, 71.4 (q, J = 1.5 Hz),
123.2 (q, J =280.9 Hz), 127.5, 127.9, 129.0, 129.0, 139.3, 134.5, 134.7, 138.3, 153.2, 166.2 (q, J =
2.6 Hz); "F NMR (CDCl,) & = -63.7 (d, J = 8.8 Hz, 3F); HRMS (FAB*) Found: m/z 427.0804,

S7



Calcd for (M+) C,H,,CIF,NO,: 427.0798.

(45)-Benzyl-3-[3-(4-fluoro-phenyl)-3-hydroxy-2-(trifluoromethyl)propanoyl]-oxazolidin-2-one
(1e)

oh 0 O Sm(2R3S):IR (KBr) 3485, 1784, 1607, 1393, 1227, 1161 cm; 'H
: JI NMR (CDCL) & = 1.95 (dd, J = 10.0, 13.5 Hz, 1H), 2.57 (br s, 1H),
= NP 2.68(dd,J=32,13.5 Hz, 1H), 4.00 (dd, J = 1.7, 9.2 Hz, 1H), 4.09 (dd,

F CFa < 208,92 Hz, 1H), 4.53 - 4.58 (m, 1H), 5.38 (d. J = 4.6 Hz, 1H), 5.57
(dq. J = 0.8, 8.8 Hz, 1H), 6.94 — 6.96 (m, 2H), 7.06 (t. J = 8.6 Hz, 2H), 7.22 — 7.30 (m, 3H); "C
NMR (CDCL,) & = 36.8, 53.2 (q. J = 25.4 Hz), 55.0, 65.8, 72.0 (d, J = 1.3 Hz), 115.7 (d, J = 21.8
Hz), 124.0 (q. J = 281.8 Hz), 127.5, 129.0, 129.1, 129.4 (d, J = 8.2 Hz), 134.5, 1350 (d, J = 2.6
Hz), 152.6, 163.0 (d, J = 248.6 Hz), 165.0 (q, J = 3.0 Hz); ""F NMR (CDCl,) 8 = -63.5 (d, J = 8.8
Hz, 3F), -112.3 — -112.8 (m, 1F); HRMS (FAB") Found: m/z 412.1175, Caled for (M+H)
C,oH,F,NO,: 412.1172.

(45)-Benzyl-3-[3-hydroxy-2-(trifluoromethyl)hexanoyl]-oxazolidin-2-one (1f)

syn-(2R,3S) : IR (neat) 3512, 2963, 1782, 1705, 1388, 1213 cm™; 'H NMR

QH o (CDClI5) 6 =0.96 (t, J =7.0 Hz, 3H), 1.40 — 1.47 (m, 1H), 1.53 — 1.69 (m, 3H),
"Pro 7 NT O 235 (brs, 1H), 2.76 (dd, J = 9.9, 13.3 Hz, 1H), 3.34 (dd, J = 3.3, 13.3 Hz, 1H),
CF%ﬁc‘ 4.20 — 4.30 (m, 3H), 4.75 — 4.80 (m, 1H), 5.00 — 5.08 (m, 1H), 7.22 — 7.40 (m,

5H); °C NMR (CDCl,) & = 13.7, 18.8, 36.5, 37.6, 51.9 (q, J = 24.6 Hz), 55.5,
66.3, 69.7, 124.2 (q, J = 281.7 Hz), 127.5, 129.0, 129.3, 134.6, 153.2, 166.0 (g, J = 3.3 Hz); “F
NMR (CDCL,) & = -62.5 (d, J = 8.7 Hz, 3F); HRMS (FAB*) Found: m/z 360.1430, Calcd for (M+H)
C,,H,,F,NO,: 360.1422.

anti-(28,3S) : IR (neat) 3479, 2964, 1784, 1709, 1391, 1254, 1165 cm™; 'H

oH O J NMR (CDCL) 8 =0.96 (t,/ =7.3 Hz, 3H), 1.37 — 1.47 (m, 1H), 2.32 (br s, 1H),
"Pr N° O 278 (dd, J = 9.5, 13.5 Hz, 1H), 3.32 (dd, J = 3.3, 13.5 Hz, 1H), 4.20 (dd, J =
CFeéﬁs 3.3, 9.1 Hz, 1H), 4.23 — 4.26 (m, 2H), 4.76 — 4.81 (m, 1H), 5.104 (dq, J = 8.1,

8.1 Hz, 1H), 7.20 — 7.22 (m, 2H), 7.28 —7.30 (m, 1H), 7.32 — 7.35 (m, 2H); "°C
NMR (CDCl,) § = 13.6, 18.2, 37.3, 37.6, 51.9 (q, J = 25.3 Hz), 55.4, 66.2, 69.4, 123.8 (q, J = 281.1
Hz), 127.5, 129.0, 129.3, 134.7, 153.4, 166.9 (q, J = 3.1 Hz); F NMR (CDCL,) & = -64.0 (d, J =
8.2 Hz, 3F); HRMS (FAB*) Found: m/z 360.1424, Caled for (M+H) C,,H,,F,NO,: 360.1422.
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(45)-Benzyl-3-[3-hydroxy-4-methyl-2-(trifluoromethyl)pentanoyl]-oxazolidin-2-one (1g)

OH O O  syn-2R,3S) : IR (KBr) 3464, 2970, 2343, 1757, 1705, 1394, 1213 cm’; H
N N)LO NMR (CDCL,) & = 1.03 (dd, J = 6.7, 10.6 Hz, 6H), 1.77 — 1.84 (m, 1H), 2.16
F, \/  (brs, 1H),2.75(dd,J = 9.8, 133 Hz, 1H), 3.31 (dd, J = 3.4, 133 Hz, 1H), 4.03

Bn —4.10 (m, 1H), 4.20 — 4.28 (m, 2H), 4.75 — 4.81 (m, 1H), 5.16 — 5.23 (m, 5H),

7.21 - 7.23 (m, 2H), 7.27 — 7.36 (m, 3H); °C NMR (CDCl,) 8 = 16.7, 19.6, 31.4, 37.8, 49.6 (q, J =
24.2 Hz), 55.3, 66.3, 74.6, 124.4 (q, J = 281.9 Hz), 127.6, 129.1, 129.3, 134.6, 152.8, 166.4 (q, J =
3.4 Hz); F NMR (CDCl,) & = -62.2 (d, J = 8.7 Hz, 3F); HRMS (FAB") Found: m/z 360.1430,

Caled for (M+H) C,,H,,F;NO,;: 360.1422.

OH 0 O anti-(28,3S) : IR (neat) 3503, 2970, 1786, 1709, 1391, 1352, 1213, 1094 cm’’;

. : \ )ko '"H NMR (CDCL,) = 0.99 (d, J = 6.7 Hz, 3H), 1.01 (d, J = 6.7 Hz, 3H), 1.89 —
e, L/ 194(m, 1H),2.33 (brs, 1H), 278 (dd, J = 9.6, 13.5 Hz, 1H), 3.32 (dd. = 3.4,

Br 13.5 Hz, 1H), 4.06 (dd, J = 4.0, 7.7 Hz, 1H), 4.22 — 4.26 (m, 2H), 4.75 — 4.80

(m, 1H), 5.27 (dq, J = 8.0, 8.0 Hz, 1H), 7.20 — 7.2 2 (m, 2H), 7.28 — 7.30 (m, 1H), 7.32 — 7.35 (m,
2H); °C NMR (CDCL,) § = 15.1, 19.6, 31.0, 37.5, 49.4 (q, J = 25.5 Hz), 55.4, 66.2, 74.2, 123.8 (q,
J=281.2 Hz), 127.5, 129.0, 129.3, 134.7, 153.3, 167.3 (q, J = 3.5 Hz); "’F NMR (CDCl,) & = -64.1

(d, J = 8.8 Hz, 3F); HRMS (FAB™) Found: m/z 360.1424, Calcd for (M+H) C,,H,,F;NO,: 360.1422.

(45)-Benzyl-3-[3-hydroxy-2-(trifluoromethyl)hex-4-enoyl]-oxazolidin-2-one (1h)

syn-(2R,3S) : IR (neat) 3501, 3030, 1778, 1705, 1355, 1256, 1163 cm™; 'H

NMR (CDCL,) & = 1.72 (dd, J = 1.4, 6.5 Hz, 3H), 2.22 (br s, 1H), 2.58 (dd,
N O J=102, 13.3 Hz, 1H), 3.27 (dd, J = 3.3, 13.3 Hz, 1H), 4.70 — 4.77 (m,
2H), 5.15 — 5.22 (m, 1H), 5.62 (dd, J = 8.1, 15.3 Hz, 1H), 5.85 (qd, J =
15.3, 6.6 Hz, 1H), 7.21 — 7.23 (m, 2H), 7.27 — 7.36 (m, 3H); "C NMR
(CDCL) & = 17.7, 37.5, 52.1 (q, J = 25.1 Hz), 55.5, 66.0, 71.4, 123.9 (q, J = 281.3 Hz), 127.5,
128.7, 129.1, 129.3, 131.6, 134.8, 153.1, 165.2 (g, J = 2.9 Hz); "F NMR (CDCL,) & = -62.2 (d, J =
8.7 Hz, 3F); HRMS (FAB*) Found: m/z 358.1270, Calcd for (M+H) C,.H,, F;NO,: 358.1266.

OH O
S

CFy .
Bn

OH 0 O anti-(25,3S) : IR (neat) 3468, 3032, 1786, 1707, 1391, 1354, 1167, 1142

N N)ko cm’'; '"H NMR (CDCl,) 8 = 1.74 (d, J = 6.5 Hz, 3H), 2.24 (br s, 1H), 2.79
CFs \__/ (dd,J=9.6,13.5 Hz, 1H), 3.31 (dd, J = 3.2, 13.5 Hz, 1H), 4.18 — 4.24 (m,
Bn 2H), 4.68 (dd, J =7.7,7.7 Hz, 1H), 4.74 — 4.79 (m, 1H), 5.15 (dq, J = 8.2,

8.2 Hz, 1H), 5.56 (dd, J = 7.5, 15.2 Hz, 1H), 5.88 (dq, J = 6.6, 15.2 Hz, 1H), 7.20 — 7.22 (m, 2H),
7.28 — 7.29 (m, 1H), 7.31 — 7.35 (m, 2H); "*C NMR (CDCL,) § = 17.6, 37.6, 52.1 (g, J = 25.0 Hz),
55.4,66.1,70.7, 123.4 (q, J = 280.7 Hz), 127.4, 129.0, 129.4, 129.4, 130.8, 134.7, 153.3, 166.4; "°F
NMR (CDCL,) & = -63.8 (d, J = 8.7 Hz, 3F); HRMS (FAB*) Found: m/z 357.1272, Calcd for (M+H)
C,.H,,F;NO,: 358.1266.
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(4S)-Benzyl-3-(3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (3)
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(4S5)-Benzyl-3-(2-bromo-3,3,3-trifluoro-propanoyl)-oxazolidin-2-one (4)
|
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syn-(2R,3S) (1a)
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anti-(25,3S) (1a)
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syn-(2R,3S) (1b)
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anti-(25,3S) (1b)
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syn-(2R,3S) (1c)
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anti-(25,3S) (1c)
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= £ F2 - kemuisition Paraseters
1 Date_ 20040521
o Time 12.05
o THSTRm craslo
L. PAOBID 5 e Multinucl
P0G 2ang30
o 65536
SOLVENT [EE]
NS £
5 2
Q S 30030029 He
CF3 ?«0 FIORES 0. 450272 He
¥ N “ 1.0012244 sec
\/i G 16255
i o 16650 usec
OH O BI“I DE 6.00 wsec
: TE 2575 K
o 0.50000000 set
11 0.03000000 ser
WCREST 0.00000000 sec
WORER 0.01500000 5ot
01 125770343 W
= CHAMMEL £2 ===r=r=n
CPOPRGE waltz16
w2 H
pRO2 100.00 s
ma -6.00 o
PLIZ 13.74 @
[LRE] 13.74 @
5702 500. 1320005 Wiz
F2 - Processing paraseters
s1 12768
E 1267577932 Wi
' N
558 o
L8 1.00 He
w [
[ 140
- 10 W plot parsselers
cx 20.00 cu
oy 972 ca
F1P 200.000 poa
F1 2515156 Hr
Fap -10.000 pos
T T T T T T T T Fi 15T 58
ppm 175 150 125 100 5 50 25 0 PRMCH 10.50000 ponfca
HICH 1320 45679 Hzfen
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syn-(2R,3S) (1d)

Zurrent Data “zezmeters

HAHE EUBLELER
o APND :
T SROCNG E
n £2 - Arquisition Parameters
i Date_ 20030625
— Time 16,41
r INSTRUM arxSa0
FROBHD 5 mm Multinucl
PULPROG 253
B5236
SOLVENT [EVeIE]
WG 16
o5 2
SWH . 10330578 Hz
FIDRES 0.157632 W2
40 31715823 sec
a6 1A
oW 46200 usec
0E 600 usec
1E 2564 K
0 1.00000000 sec
MCREST 000000040 sec
MR 00500000 sec
CHAMNEL f1 ===
"
1030 uSec
2L -6.00 08
. sFo1 500 1330885 MHZ
f2 - Processing parameters
5 32768
5F 500, 1300131 MHz
| WO i
I 558 o
| LB 0.30 Wz
| = 0
J l N PC 1.00
. L_ |. L ||| Il 10 KMA plot parameters
— - — — LLJ T 2000 cn
! oy 12.50 cm
| j | B 10.000 ppn
1 500730 Hr
s B8 2|8 | |Re 23 |6 P ~1.000 ppe
2 =S 2|8 = I 25| |8 £2 ~500 13 Hz
E oo [P | P B Y P A O PRMCN 0.55000 ppn/ca
HIH 2750750 Hz/cn
e L LA B o R
opm g | 3 4 2 a
Surren
AME
o To~m mm ‘o SHPND
= Riasi Az " FROCND '
I CEeSoClE BRY ~ 2 - scouisition Paraneiers
- Date, 20030625
o 16, BS0 usec
€ £.00 usec
3 2671 K
0 050000000 sex
an 1,03000000 sec
WoREST 000000000 ser
- i 001500000 sec
[ -2.00 08
0y 175 703643 8z
- CHANNEL §2
. waltzie
' 1
100,60
.00 08
1374 08
1374 08
2 S00. 1300005 WHz
F2 - Processing parameters
51 32786
Ed 123 TAT8015 mE
- W
58 . [
LB 100 kr
7 [
P 010
lJ_l f0 MR plot parameters
3 . 200w
- L . L - . tr 10,06 tn
Fie 200 000 ppw
F1 #5151 56
I Fap 10000 oo
— T T T T T T T T T T T T T ra -1257.50 he
upm - 175 150 125 100 75 50 23 o PP 10, 50000 ppason
HITH 1320, 45680 Wz fen
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anti-(25,3S) (1d)

Current Data Parampters
HAME yoshioka-04 5. 21-2
EXPHO 8l
PROCHO 3

F2 - hcquisition Parameters

Date_ 20040521
Time 21149
INSTRUK Arasa0
POBHD S wm Multanec)
PULPROG g0
o BE536
SOLVENT [=iHE]
NS 16
ns 2
SHH 10330.578 Hr
< CF. 0?* FIDRES 0. 157632 HE
T 3 (4] A 3.1718923 sec
N G 128
oW 4B 400 usec
i 00 usec
OH O gi T o

F2 - Processing paraneters

51 1768
5F 500, 1300134 M2
W B
558 0
LB 0.30 W
GB @
PC 1.00
10 WM plot pacaseters
o 20.00 ca
D | l o 10,35 e
— Fip 10.000 ppa
1 5001.30 Hr
Fop -1.000 pps
F2 50013 He
E @ = wl = o o POMCH 0.55000 pon/ca
£ A =k 8/ 219 £ & HEEH 275,07450 Hirfen
2l | =l el i=1 — O =4 Eal
E e ) P B B P I
ppm 8 B 4 2 ]

Current (ata Paraseiers
NAE  yoshioka-04.5.34-2
2

- EXPHO
- ] PROCND ‘ 1
a i-)
2 b F2 - ACouisition Paraselers
Date_ 20040531
/ Tine 221
THSTALM drx500
PROBHD 5 ma Multinus]
FULPROG 0030
i 5536
SOLVENT cic13
™ =
05 2
Sl 003020 1

0. 4MERE HL
10812244 sec
160,56

PLI3 13.74 af
5F02 5001320005 Mz

F2 - Processing paraseters

51 2768

s 425 7577960 M

- O N

558 L

e 1.00 Hr

o a

PC 1.40

10 W plot paraseters

- cx 20,00 ca
oY 10.51 cm

FiP pom

F1 25151 .56 He

_ i -10.000
e —r—T—r T — T T T T T T T T T T T T eteton
(=0 175 150 125 100 75 50 23 o PPNCH 10.50000 pom/ca
HIDH 1320, 45679 He/ca



syn-(2R,3S) (1e)

Current Data Paraneters
NAME shamaga-03.12.12

= = £x0m0 1
= = PROCKD 1
m =
T F2 - dcouisibion Paransters
~ Date 20031212
ﬁ | T1ne 18.55
I INSTRALM dra5id
PROGHD 5 m Multinucl
PULPRAOG 2030
0 BER3E
SOLWENT 13!
. NS 16
05 2
SWH - 10330, 578 Hz
FIDRES 0157632 Hr
A 3.1719923 sec
AG 128
W 42400 usec
i 3 6.00 usec
TE 2050 &
o1 1, 00000000 sec
wCRES | .00000000 s8¢
VCHRK 0. 01500000 sec
smmmazc= CHAMMEL F1
BC1 1h
2 10.30 usec
PL1 ~5.00 0B
. SFO 5001330885 MHz
l[ [ F2 - Processing parameters
. | 51 32768
Vd sF 5001300163 WAz
HIH 2]
558 o
LB 9.30 Hz
GE 1]
PC 1.00
W - 10 MR plot paraneters
=4 20.00 cm
oF 9.61 oo
/ 1P 10.000 ppm
3 sglzls = slel (= e 2t oom
| .
£ ZEES EE  EE A3 | e 0
= tulmieulcu |—]e [ I -l - ) 0_G5000 ppmiom
HZCH 275.07150 Hescm
I B L LR B AR E
ppm - 8 B q 2 0

Current Data Faraneters
HAHE shimala-03. 12 12
2

= o ™ - ExPRO
i £ ] g A0 1
a Z & A ACQUISILION Paraseters
- o 2000212
L 19.03
INSTRM a-x500
PROBHD 5 me Multinugl
PULEROG g
o 536
SOUVENT i3
s £
05 2
. ) 003025 Hr
| FINRES 0 A5ERER Hr
] 1.0912244 sec
[ a1
oW 15,650 usec
3 B.00 usec
IE 2959 K
o1 0.50000000 sec
at 003000000 sec
MCREST 0.00000000 ser
HEWK. 0.01500000 sec
-------- CHAKNEL 1 smeescss
. Mt 1%
L 8,70 usec
PLI -2.00 of
T 125 THAD Mz
wmmmmnns CHAKNEL 2 smremmes
CPOERG2 walizih
N M
PEAO2 100,00 usec
P2 -6.00 o8
- PLIZ 13.74 o8
L3 13.74 o
ESH 500, 1320005 MHz
F2 - Processing paraseters
a1 12768
5 125 MIT9E2 M
W
£ 0
L8 .00 Hr
[ o
. FC .10
10 M plot paramelers
cx 2,00 cx
oy 10.69 co
Fip 200000 ppn
F1 2515156 He
Fap 10000 pon
cer — - 7 —T e e L E e LA S S 2 .
pom - 175 150 125 be e 100 ] A0 25 1] PPHIH 1050000 pon/ca
HEH 1320 45670 Hzfom
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syn-(2R,3S) (1f)

2 eH
g B B3
3 3 M © o 0
" oo
) ]
e
e
AA;‘ /jJ/(
- (=] [a¥] m @ - W) ey
z 8 2l = N 1 I =
£ - ol | =19 = hathet bl il
s w I=11 " - | e | v ||| m
T T T | T T T T T T T T T T T T T T T T T T T
opm B 6 4 - o
- ~ o
g 5 at
- = & &
2 & B @
| \ \/
1 | |
| ; -
Aok sl
———— . e —————————
pom 175 150 125 100 s}

S 21

Lurrent Data Paramsters
RAME shamada-0l. 14 17-ndr
EXPND 1
FROCHD 1

F2 - Acguisition Paraseters

Date. 20034147
1038
e #500

5 ma Wltinuc)

: 2530
65536
£oc13

16

2
10330 678
0157632 b
A 171593 ser
7

5
48,400 usec
5.00 usec
258K
1.00000000 see
000009000 SeC
008500000 sec

F2 - Processing poraacters
51

F 5001300131 Mz
O B

558 o

T 030 e

W - o

ac 1.00

10 KR plot pacemeters

o 20000 cw
or 11 60 cu
FIF 10.000 pps
F1 5001.30 W
Fop ~1.000 pps
ez -500.13 He
PRMCN 055000 pps/cm
HIH 21507150 He/oe

twrrent Data Paramotors
HANE shimama-03. 11, {7-rer
ExPN 2
PROCMD 1

T2 - Acquisition Paraneiers

Date_ 20031117

Time 10.47
INSTRUM drasid
PAOBHD 5 e Multirucl

PLL G P30

n 5536

500 VENT LvaE]

" 26

05 2

L 30030029 Mz
FIDFES o 4622 Hr
B 1.0912244 sec
s £

oW 16.650 usec
2 B.00 usee
1€ 2065 K

o 0. 50000000 sec
a1l 0.03000000 sec
MCRAEST 0. DOR0ANG. sec
M 001500000 sec

CHARBEL [1 ==
13
5.90 usec

-2.00 08
125 TT03R43 Wi

CHANBMEL f2 ===
waltz1k

F2 = PReressing parameiers
51 TR

¥ 123 TST7976 wHz
[}

558 o

18 1.00 12

(23 o

PC a.10

10 M plob paramelers

[=4 2000 cw

oy 11.01 ¢

FiP 200.000 ooa

F1 2515156 Hr

£2 10000 ppa

F2 -1257 58 Hr

PPHCH 1050000 ppafie

HECW 1320 45679 Mrfcm



anti-(2S,3S) (1f)

20882

L

Current Data Parameters
HNAHE yoshioka-sampled
EXPNO 1
FROCNO 1

F2 - Acquisition Parameters
Date_

Tane 9.3
INSTAUM arasbl
PROBHO 5 ma Multinucl
PULPROG 2930
o BS536
SOLVENT Cocis
NS 16
05 2
SwiH 10330 578 Hz
FIDAES 0 157632 Hz
T 31719923 sec
e 128
] 48,400 usec
DE 6.00 usec
TE 297.3 K
0 1.00000000 sec
MCREST 000000000 sec
MCWEK 0.01500000 sec
CHANMEL F1
H
10.30 usec
-6.00 d8

500, 1330885 WHz

F2 - Processing parameters
32768

5F 500. 1300134 MHz
W W

558 o

L8 0.30 Hz

] o

PC 1.00

10 NHA plot parameters

cx a0 .00 cn

cr 6.23 ca

FiP 10.000 ppm

F1 5001 .30 Hz

o -1.000 pom

F2 -500 13 Mz
PPMCH ©.55000 pom/ce -
HIDM 275 07150 Hz/fcm

Current Data Parameters
NANE yosh inka-sangled
EXPHO 2
PROCND 1

F2 - Acouisilion Paraseters
Date. PHO4060E

Time 9.47
INETRM ra500
PROGHD 5 me Multanucl
PULPRIG 260030
L] BE536
SOLVENT [sink]
L 256

~wohin) 1o
3 Bi5E oz (== (8 (81 [zleE (8
g Sl 3|[s| |Rl= ] I =1 I £ I el =
g ail -l ai <ol laile = el ] &lail <] e
pom ] & 4 2
= o .
= SE3
= ) s @ e
| N
R S e e T SRR
ppm 175 150 125 100 75 50 25

smasasss CHAMMEL 12 asssssss
CPOPRGS

waltzis

WL H

L] 100,00 usec

a2 -6.00 dB

LR 13.74 9B

PLI3 43.74 o

a2 500 130005 Wiz

F2 - Pracessing parameters

51 32768

k3 125 7577951 Mz

L M

558 o

B 1.00 Hz

=] o

PC 1.40

10 W plot paraseters

cx 20,00 ca
10.36 ca

Fip 200000 pom

Fi 2515156

Fap -10.000 ppm

F2 1357 5B fe

] 10.50000 ppafcn

HEDM 1320, #5670 Kz /cw



syn-(2R,3S) (1g)

Current Data Paraseters

NAME  shimaga-03.41 17-1n
Pl '
PROCNT 1
F2 - Acquisition Paramelers
Date_ 0931117
Ting 10.56
INSTHUN arxg
FROEHD 5 wm Multimuc)
PULPRATE 7530
b 65536
SOLVENT

{ s

| i3 2
SHH 10330 678 bz
FIDRES 0157632 b
0 21119903 sec
AE 181
oW 48400 usec
oE 6.00 usec
1€ 295.6 %
ot 1.00000000 sec
MCHEST 000000000 Sec
HENAE 0.01500000 sec

PL 1030 usec
PLY 600 b
SFOL 500 . 1330685 MHz

F2 = Processing paraseters
s1 226G

ES 5001300137 WHZ
Wi EM
538 []
i 0.30 12
) a
f { ¢ [ 1.00
10 N plot paraseters
o 20.00 en
. / ot 11.70 cn
FiP 10,000 ppa
. F1 001,30 M2
- - - o F2r -1.000 ops
2 600,13 Wz
[\ i MK 0 55000 opascm
W £75. 07150 Hifcn
- =2} =l |= @ Irs) [ w| = |m I
E m =] wm o |m m m | (=l wn
=3 I (=1 un o | m (=} M M| (o fm [Ea)
H] ™ == M s - el B “
& w - - |- - - ol |~|e w

=t

R e L

[t}

Current Dats Parameiers
HAME  shamada-0d.41.17-iPr
B

Expn

PADCN 1

F2 = Acquisition Paraseters
031147

Tine 1108

INS TN feuSi0

PROBHD 5 Am Multinuc]

PULPAOG rqpg30

o G536

SOLVENT el

1S

SF02 800 1320005 Wz
£2 - Processing paraneters
s1 32756
& 175, 7577942 Wiz
i B
558 o
I 1.00 e
= o
bt 0.10
10 NMH plot paraseters
o 20,90 ca
Y 11.28 ca
F1p 200,000 ppe
F1 251515 K2
Fap 10,000 ppa
! L T ! T T T T T f2 -1257_% ke
ppm 175 150 125 100 75 50 25 a ] 10.50000 opascn
HzEH 1320, 45679 v /en



anti-(28,3S) (1g)

CFs O»*o
. H
N
OH O gf
L
- AN A ATA AT AN AN A A
s ek b Ficd I =1 B e} = ol |z |2 o .
g Bl2E 2 1BE [BOEE R 2
H =[m[= R EIE &
& | ey - - | - - | [ - w
: : , :
pom [ 4 2 0
B E
L’ ; i __-nu'
T T T T T T T T T T T T T T T
opm 175 150 125 100 75 a0 25 o

S24

Current Data Poraseters
NamE YOSN | k3~ 53162
ExPND 1
PROCHD 1

F2 - Acquisition Parameters
Date_ 20040608

Time 3.26
INSTRLN drx500
PROGAD O ma Mullinuc] -
PULPROG 2530

o 65536
SOLVENT COci3

NS 16

o5 2

= 10330 578 Wz
IDRES 0157632 Hz
G 3.4719923 sec
6 128

oW 4. 400 usec
DE 5.00 usec
TE 297 3 ¢

[} 1. 00000000 sec
MCREST 0. 00000000 sec
MCHRK 0.01500000 sec
sssazmss CHANMEL 1 ssssssas
M tH

Pt 10,30 usec
BLy . -6.00 dif
SF0H 500 1330885 MHz

F2 - Processing parsmeters

51 3768
5F 500. 1300134 MHz
WO M

558 o

U] 0.30 1z

] o

PC 1.00

10 NMA plot parameters

=1 20.00 cn

cy 6.51 cm
FiP 10,000 pps

F1 5001.30 Hz
Fap 1,000 pps
F2 -500.13 Hz
PPHCH 0.55000 ppa/em
HICH 27507150 H2/cn

Current Gata Paraseters
NAME  yoshioka-sanale2
EXPHO e
PADCHD 1

9.3
drx500

30030028 He
0. 458222 F2
1.0912244 see
16255
16650 usec
5.00 usee
8. K

- = CHAMMEL 13 smsmsass
CPOFRGE waltzif

HUCE M
PLRO2 10000 usec
e 600 o8
PLIZ 13.74 of
PLI3 13.74 o
) 00 1320005 Wz
F2 - Processing paraneters

st 32768

s 125 7577951 Wiz
L] EN

56 [

La 1.00 Hz
=] [

PL 1.40

0 MR pIEE paraseLers

X 20.00 ca
oy 10.85 oo
Fip 200000 poe
1 E151 56 HL
F2p -10.000 ppw
F2 1257 5B H
FRMCN 1050000 ppw/en
HELH 1320 45679 Hz/om



syn-(2R,3S) (1h)

turrent Data Parameters

NAME shimada-02 11 5
EHPND 1
- PROCND 1
a
) F2 - Acguisition Parameters
Date_ 20031105
Time 20.07
THSTRUM or 150
PAOBHD 5 nn Hultinuc]
PULPRADG 2930
m 5536
SOLVENT Coci3
] 16
] 2
S 10330 578 Hz
FIORES 0 167632 He
45 31719923 sec
o 128
o . ABADD s
. o€ 600 user
TE 2979 K
l n 1.00000000 ser
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
emssssss CHANNEL fi s=sazss=
WLt 1H
P 10,30 usec
L 6.00 08
. S0t S00. 1330885 Mz
F2 - Processing parameters
51 32068
5 SE0. 1300137 Mz
NOW EM
558 o
LB 0.30 Hz
68 0
L 1.00
Lo — L 1D NWA plot parameters
Cx 20.00 tn
| | 11 oy 10.75 tn
H‘ Fip 10.000 pom
— u ol=| (o] [ w ) al e (2] F1 5001.30 He
] bl S| o m =il = wi e -y Fap -1.000
& ol Slz| |12 |m = Y wl|m 000 ppn
H b St i I G O e I e = b B 2 -500.13 12
= ~ —lel il b o - - m FPHCH 0.55000 ppadcm
riv] 27507150 Hz/cm
P e B A B i B A S B B R B B BAmas R
ppm - B & 4 2 0
Current Oets Paraseters
W shimada-03.11.5
o o EXPHD H
3 = B PRNCKG 1
= F2 - arouisilion Parameters
Date_ 0031105
\ PN ’ Time 20,18
i » | THSTAM drason
1 I il i PROBHD 5w MuTtinucl
PULPADE geg30
1 B35
SOLVENT o1z
% 256
s 2
w1 30030028 Hz
FIORES 0458322 Wz
CH O o W 1.0912244 s6C
- s 28963
S .J\ w 16650 user
e M o] '3 6.00 user
=t / G 296.% &
CFy m 0.5000000 sec
Brf 11 003000000 sec
MCREST 0. 000DCUDY s0c
LW 0.01500000 sec
a1 200 a8
sFO1 125, THIFAD Wiz
= CHAMMEL (2 s=smmsen
croeRca walt21E
NUCE T
AtpD2 100.00 usec
PL2 6.00 0B
a1z 1374 @
ALI3 1374 @
S 500130005 Wi
F2 - Processing perameters
51 32768
ES 1257577960 Wiz
W
Y o
8 1.00 Hr
G 0
[ a1
10 N plot pacameters
20.00 ca
ot 11 54 tn
Fip 200,000 apw
Fi 25151 56 e
Fap -10, 600
o N 5 0 e A T A S e o
pom - 175 150 125 100 75 i 25 0 FPuCK 10.50000 ape/ca
HICH 132045679 Halew
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anti-(25,3S) (1h)

- | M| =l N =] wi| foulow = o = =t m
: um s mi < o || ['s} o n n L
H il B2 |8|s5 |8 el T R 1
= o e f o o || o] |ole]| [ - - - [a1]
ppm 8 3 4 [}
VY
Q
CFy H—g
NN
OH O pA
: e : N — —
opm 173 150 125 100 k] a0 23 1}

Current Data Paraneters

NAME yoshioka-04.6.59
EXPND 1
FPROCND 1

F2 - Acouisition Parameters
Date_ 20040609
Time 15.36
INSTRUM ars500
PROBHD 5 mm Multinucl
PLLPROG 2930

m 536
SOLVENT cocia

NS 16

05 2

SHH 10330 578 He
FIDRES 0.157632 He
AD 3.1719923 sec
RG 128

] 48400 wsec
13 E.00 usec
TE 207.1 K
] 1.DODDODOD sec
MCREST D _0ODDOO0G sec
HCMAK 001500000 sec
mmmemess CHANMEL {1 =ssesees
WICE 1H

Pl 10.30 usec
Ly -5.00 d8
501 H00. 1330885 Mz

F2 - Processing parameters
5. 32768

¥ 500. 1300131 Mz
WOW EM

558 o

] 0.30 Mz

G o

C 1.00

10 MM plot parameters

i 20.00 cm
(2 7.10 cr
FiP 10.000 ppe
F1 5001.30 Hz
Fap -1.000 ppm
F2 ~500 .13 Hz
PPMCH 0.55000 ppa/cm
HECM 275.07150 Hefcn

Current Data Paraseers
WAME  yoshicka-04 6 9
EXPND 2
FRICHD 1

F2 - Acouisition Parameters
Date . POOADEOY

Tine 15.45
TNSTALM draf0l
PROBHD 5 mA Mullinucl
FAILPADG 200030

m ES535
SOLVENT CoCis

N5 256

s 2
S 00025 Hz
FI0RES 0. 456222 HE
4 10912284 sec
At

oW 16.650 usec

13C
L1 5.70 usec
A -2.00 08
SFOL 1257703543 Wiz
cesssass CHANMEL 12 sssssaes
CPOPAGE maltzlh
M 1H
PLPO2 100,00 wsec
LE] -6.00 o8
LEH 13.74 08
PLI3 13.74 08
s 001320006 MHD

F2 - Processing pecameters
a1 TER

3 1257577960 WHE
= M

556 0

8 1.00 Hr
] 0

P 1.40

0 MM plob paraseLers

£x 20.00 cm

=] 9.92 cm
FiP 200000 opw
F1 25151.56 e
Far -10.000 pps
F2 -1257.50 He
PPMCH 10.50000 ppa/ce
HICH 1320 BETY Hzlem



IV. ORTEP drawing

non-Evans syn (1a)

Evans anti (1¢)
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