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Supporting Information

Reaction of (25 *,3R*)-2,3-¢poxy-3-phenyl-1-propanol with Me2CuCNLiz A solution of
(25*,3R*)-2,3-epoxy-3-phenyl-1-propanol (0.14 g, 0.93 mmol) in ether (3.5 mL) was added via canula to
a stirred suspension of MepCuCNLij prepared in situ from CuCN (0.25 g, 2.8 mmol) in ether (30 mL)
and MeLi (3.5 mL, 5.6 mmol, 1.6 M in hexane), at -68°C. The mixture was allowed to warm to 0°C,
under stirring, during 1h 30 minutes, and then stirred at 0°C for 3h 30 minutes. NH4Cl saturated ag. sol.
and NH 4OH were added to the reaction and the organic layer was extracted with ether. The combined
organic phases were dried over MgSO4 and concentrated under vacuum. The residue was purified by
flash chromatography yielding 0.09 g (77% yield) of a 1/1 mixture (measured by IH-RMN of the
corresponding diacetates) of (2R*,35*)-3-phenyl-1,2-butanediol syn-5 and (1R*,2R*)-1-phenyl-2-metil-
1,3-propanediol, syn-11 respectively, along with 0.04 g (71% conversion) of starting material. (1R*,2R*)-
1-phenyl-2-metil-1,3-propanediol syn-5: lIH-RMN (200 MHz, CDC13) 8 0.80 (d, 3H, J=7Hz), 2-2.2 (m,
1H), 3.63 (d, 2H, J=5.6Hz), 4.9 (d, 1H), 7-7.5 (m, 5SH) ppm. 13C-.RMN (50 MHz, CDCl13) § 10.6 (CH3),
41.3 (CH), 66.2 (CHp), 76.3 (CH), 126.1 (CH), 127.2 (CH), 128.1 (CH), 142 (C) ppm.

Reaction of (25 *,3R*)-2,3-epoxy-3-phenyl-1-propanol with Me 3Al: A solution of (25*,3R*)-
2,3-epoxy-3-phenyl-1-propanol (0.09 g, 0.6 mmol) in a mixture 1/1.3 of CH2Clp/hexane (1.6 mL) was
added dropwise to a solution of trimethylaluminium (0.9 mL, 2 M in heptane) at -20°C. After stirring for

2 h. at this temperature, the crude was diluted with CH2Clp and treated with NaF and water. The mixture

was stirred for 2 h. at ambient temperature and filtered through Celite®. The organic phase was dried over




MgSOQy, evaporated and chromatographed yielding 0.08 g (80%yield) of a 2/1 mixture (measured by 1H-
RMN of the corresponding diacetates) of (2R*,3R*)-3-phenyl-1,2-butanediol syn-5 and (2R*,35*)-3-
phenyl-1,2-butanediol anti-5, respectively. (2R*,35*)-3-phenyl-1,2-butanediol, anti-5: IH-RMN (200
MHz, CDCI3) & 1.35 (d, 3H, J=7Hz), 2.7-2.9 (m, 1H), 3.2-3.9 (m, 3H), 7.1-7.6 (m, 5H) ppm. 13C-RMN
(50 MHz, CDC13) 8 17.5 (CH3), 42.8 (CH), 65.0 (CHy), 76.6 (CH), 126.5 (CH), 127.5 (CH), 128.5
(CH), 143.7 (C) ppm.

Ethyl (2R,3R)-2,3-epoxy-3-phenylpropanoate, 12. cis-Ethyl cinnamate 13 (1.32 g, 7.5 mmol)
and 4-phenyl pyridine N-oxide (0.49 g, 2.86 mmol) were dissolved in CH2Cl3 (24 mL). (R,R)-salen
Mn(III) complex (Jacobsen's catalyst20) (0.47 g, 0.74 mmol) was added. The solution was cooled at 0°C
and a 0.71 M buffered bleach solution (32 mL, pH=11.3) previously cooled at 0°C was added. The two-
phase mixture was vigorously stirred. The reaction was monitored by TLC. Since the reaction rate was
slow, additional amounts of catalyst were added. (0.47 g, after 4 h; 0.47 g after 7 h) and the mixture
stirred 24 h. The organic phase was separated and filtered through a Celite® pad, washed with water and
brine, and dried over NapSOj4. The solvent was removed under vaccum, and chromatographed. A 4.3/1
mixture (1.06 g, 79% yield) of cis, 12 and trans epoxy esters was obtained along with 0.11 g (92 %
conversion) of starting material. Ethyl (2R,3R)-2,3-epoxy-3-phenylpropanoate, 12: 1H-RMN (200 MHz,
CDCI13) §1.02 (t, 3H, J=THz), 3.82 (d, 1H, J=4.6Hz), 4 (q, J=THz, 2H), 4.2-4.4 (m, 1H), 7.2-7.5 (m, 5H)
ppm. The optical purity of 12 was determined to be 95% ee according to chiral HPLC. Conditions for
Chiral HPLC analysis: CHIRALCEL® OD-R column, 25% MeOH/0.5M NaClQy4, 0.5 mL/min.;
tr@25,38):15.1 min., }r(2R,3R):16.6 min., R(2R,35):22.2 min.

Reaction of (2R,3R)-2,3-epoxy-3-phenylpropanoic acid with Me2CuLi. To a solution of epoxy
ester 12 (0.23 g, 1.2 mmol, 95% ee, contaminated with 15% of its trans isomer) in EtOH (1 mL), was
added KOH (0.08 g, 1.42 mmol) and the mixture was stirred for 2 h. at 0°C. Ethanol was evaporated and
the reaction mixture treated with diethyl ether at 0°C, acidified with 0.1 M HC], and extracted at 0°C with
ether. The combined ethereal phases were dried briefly over NapSO4 and evaporated. The residue was
dissolved in ether (12 mL) and added via canula to a stirred suspension of MeyCuLi at 0°C freshly

prepared from Cul (0.68 g, 3.6 mmol) in ether (12 mL) and MeLi (4.5 mL, 7.2 mmol, 1.6 M in hexane).




After 3 h. at 0°C, the reaction mixture was acidified with 5% aqueous HCI. The resulting mixture was
filtered through a Celite® pad and the filtrate extracted with ether. The organic layer was dried over
Na»SO4 and the solvent was evaporated. The oily residue (0.17 g) was dissolved in dimethylformamide
(2 mL), KHCO3 (0.24 g, 2.4 mmol) and methyl iodide (0.12 mL, 1.92 mmol) were added to the solution
and the reaction was stirred at room temperature for 12 h. Water was added and the aqueous layer
extracted with ethyl acetate. The combined organic phases were successively washed with a 5% NapSOs.
and brine, and dried over MgSO4. Removal of the solvent gave an oil that was purified by
chromatography yielding 0.07 g (30% yield) of a 1.8/1 mixture of the methyl (2R,3S5)-3-phenyl-2-
hydroxybutanoate syn-10 and the methyl (2R,3R)-3-phenyl-2-hydroxybutanoate an#i-10, respectively ,
being the enantiomeric excess of the (2R,3S) isomer of 87% (by 19F of its Mosher ester). Methyl
(2R,35)-3-phenyl-2-hydroxybutanoate, syn-10: 1H.-RMN (200 MHz, CDCI3) & 1.29 (d, 3H, J=7.4Hz),
2.8 (m, 1H, OH), 3.2-3.4 (m, 1H), 3.75 (s, 3H), 4.3-4.4 (m, 1H), 7.1-7.5 (m, SH) ppm. 13C.RMN (50
MHz, CDCl13) § 14.4 (CH3), 43.3 (CH), 52.5 (CH3), 75.1 (CH), 126.8 (CH), 127.8 (CH), 128.4 (CH),

140 (C) ppm.
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b A b e et
14.27 6.38 6.74 7.28
2.55 3.45 2.33
PULSE SEGQUENCE OBSERVE M1, 198.9738294 DATA PROCESSING 58BM MIREIA
Pulse 4§.6 degrees FT size 18384 usuario: are
Acq. time $.9948c  gmmmmeess fichero: bbbmot
wWidth 3000.3 Hz fecha: 11-24-96
bhtmd1 . Hi

32 repetitions

Solvent: cacl3
Ambient temperature
P
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CHa

Ph OH
OMs
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DEES MIREIA
PULSE SEQUENCE OBSEAVE C13, 50.2837510 DATA PROCESSING
Relax. dalay 0.200 sec DECOUPLE H1, 198.8750061 Line broadaning 1.0 Kz
Pulse 75.0 degrees Power 30 0B FT aize 32768 usuario: are
Acq. time 1.001 sec continuously on  j=m=memss fichero: /dees0
Width 14992.5 Hz fecha de realizacion cel
5000 repetitions eapectro:
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. BEAVELS CIENTIFICO-TECNICS
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20.43 8.80 2.44
2.7 4.19 10.12
PULSE SEQUENCE OBSERVE Wi, 199.9736301 DATA PROCESSING PRAE MIRETA
Pulse 45.6 degrees FT size 16384 usuario: are
AcG. time 1.9848 ¢+  jeesesme= fichero: prredt
Width 3000.3 Hz fecha: 12-14-95
32 repetitions iorreQl Hi ;
Salvent: cocl3
Ambient temperaturs
Z
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SERVEIS CIENTIFICO-TECNICS
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PULBE SEQUENCE OBSERVE C13, 50.2837%529 DATA PROCESSING 0BER MIAEIA
Relax. delay 0.200 sec OECOUPLE H1, 199.9750061 Line broadening 1.0 Hz
Pulse 75.0 degrees Power 30 0B FT size 32788
Acq. time 1.001 sec continuously on ———————— usuario: are
Nigth 14992.5 Hz fichero: /oberd
2500 repetitions fecha o realizacion del
espectro:
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CHj
COOMe

OH
syn-10

7.303
7.286

/.

3.258

-3.240

3,222
3.204

1.572

1.314

T —1.277

UNITAT DE RMN D ALT CAMP

——0.000

9 8 7 4 1 ppr
e et N —t b ol
25.03 9.75 13.13
3.56 4.55
PULSE SEQUENCE OBSERAVE M1, 199.873630% DATA PROCESSING SAPO MIRETA
Pulse 46.6 degrees FT size 15384 usuario: are
ACQ. time 1.9848c ¢ jesmeoees fichero: sapo01
width 3000.3 Hz fecha: 12-05-95
32 repetitions i 830004 H1
Solvent: cocl3
Ambient temperature
Samgle
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\—76.363
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52 . 470
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UNITAT DE AMN O ALT CAMP

1PULSE SEQUENCE

! Relax. delay 0.200 sec
Pulse 75.0 degrees
Acq. time 1.001 sec
Width 14992.%5 Hz

© 2500 repetitions

OBSERVE €13, 50.2837519
DECOUPLE H1, 188.9750061
Power 30 df

continuously on

i
i

OATA PROCESSING
Line broadening 1.0 Hz
FT size 32768

q

g.
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LI R
20

SAAP MIALEA

usuario: are

fichero: /saspd

fecha ce realizacion oel
espectro:
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{PULSE SEQUENCE DBSERVE 1, 189.9739224 DATA PROCESSING HMITS MIFEIA
! Pulse 15.0 degrees FT size 16384 BEMINI-200
. Acq. time 1.994 sec —— - usuario: sre

. Width 3000.3 Hz
16 repetitions

fichero: mits0!

fecha: 11-14-85

£ PLE:10F Y.
Salvent: cdcl3

Asbient temperature
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1PULSE SEQUENCE OBSERVE C13, 50.2837519 DATA PROCESSING MITS MIREIA
« Relax. delay 0.200 sec DECOUPLE K1, 189.9750061 Line broadening 1.0 Mz
Pulse 75.0 degrees Power 30 dB FT size 32768

Acq. time 1.001 sec
Width 14882.5 Hz
2500 repetitions

continuously on

usuario: ere

fichero: /mits0

fecha oe realizacion del
espectro:
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SERVETS CIENTIFICO-TECNICS
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PULSE SEQUENCE OBSERVE H1, 199.873%349 iDATA PROCESSING gm MIREIA

{ GEMINI~200
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Pulse 15.0 degrees
Acq. time 1.994 sec
¥idth 3000.3 Hz
16 repetitions

isolvent: cdcl3
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PULSE SEQUENCE {0BSERVE €13, 50.2837510 DATA PROCESSING ! NHMN MIREIA
¢ Relax. dalay 0.200 sec iDECOUPLE M1, 198.5750064 Line broadening 1.0 Hz H
Pulae 75.0 degrees i Power 30 0B FT size 32768 H

{usuario: sre

ifichera: /nnmm0

{fecha ce realizacion drl
{espectro:

{RARSRRPEyannafat uen

Acq. time 1.001 secC
width 14882.5 Hz
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PULSE SEQUENCE OBSEAVE C13, 50.2837510 DATA PROCESSING : BMET MIREIA

Relax. delay 0.200 sec DECOUPLE K1, 189.9750064 Line broadening 1.0 Hz

Pulse 75.0 degrees Power 30 dB FT size 32768 :

ACQ. time 1.001 sec continuously on - —— H usuaric: are
| Width 14892.5 Wz i fichero: /bmet0
;2500 repetitions i fecha de realizacion del
! H wspectro:
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mAU JAU0030.D: VWD, Wavelength=220 nm
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mAU JAUO031.D: VWD, Wavelength=220 nm
1404
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120
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Time ->0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18100 20100 22500 24100

VWD, Wavelength=220 nm

Pk# Ret Time | Area | Height lmel width i Area %
1 15.925 3070.322 128.892 wv 0.365 99.4426
2 17.130 3.037 0.425 Vv 0.085 0.0984
3 17.187 11.267 0.426 W 0.441 0.3649
4 17.878 1.389 0.166 VvV 0.139 0.0450
5 18.144 1.517 0.129 Vv 0.196 0.0491

Total area = 3088
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- Y~ TOMTPA 5F NMR §: -72.33 ppm
g NHBoc
(2R, 3R)
_
CHj
OMTPA 9F NMR §: -72.44 ppm
NHBoc
(28, 39)

IVNIDIEO ALITVIO H00d

8: -72.44 ppm
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