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Reaction of (2S*,3R*)-2,3-epoxy-3-phenyl-1-propanol with Me 2CuCNLi2 A solution of

(2S*,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 Me 2CuCNLi2 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 00C,

under stirring, during lh 30 minutes, and then stirred at OoC for 3h 30 minutes. NH4Cl saturated aq. sol.

and NH 40H 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 1H-RMN of the

corresponding diacetates) of (2R*,3S*)-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. (1 R*,2R*)-

1-phenyl-2-metil-1,3-propanediol syn-5: 1H-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, 5H) ppm. 13 C-RMN (50 MHz, CDCl3) 8 10.6 (CH3),

41.3 (CH), 66.2 (CH2), 76.3 (CH), 126.1 (CH), 127.2 (CH), 128.1 (CH), 142 (C) ppm.

Reaction of (2S*,3R*)-2,3-epoxy-3-phenyl-1-propanol with Me 3A: A solution of (2S*,3R*)-

2,3-epoxy-3-phenyl-1-propanol (0.09 g, 0.6 mmol) in a mixture 1/1.3 of CH2Cl2/hexane (1.6 mL) was

added dropwise to a solution of trimethylaluminium (0.9 mL, 2 M in heptane) at -20oC. After stirring for

2 h. at this temperature, the crude was diluted with CH 2Cl 2 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



MgSO4, 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-butanedio1 syn-5 and (2R*,3S*)-3-

phenyl-1,2-butanediol anti-5, respectively. (2R*,3S*)-3-phenyl-1,2-butanediol, and-5: 1H-RMN (200

MHz, CDCl3) 8 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. 13 C-RMN

(50 MHz, CDCl3) 8 17.5 (CH3), 42.8 (CH), 65.0 (CH2), 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 CH 2Cl 2 (24 mL). (RR)-salen

Mn(IIE) complex (Jacobsen's catalyst 20) (0.47 g, 0.74 mmol) was added. The solution was cooled at oC

and a 0.71 M buffered bleach solution (32 mL, pH=1 1.3) previously cooled at oC 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 Na 2SO4. 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,

CDCl3) 8 1.02 (t, 3H, J=7Hz), 3.82 (d, 1H, J-4.6Hz), 4 (q, J=7Hz, 2H), 4.2-4.4 (m, 1H), 7.2-7.5 (in, 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 NaC1O 4 , 0.5 mL/min.;

tR(2S,3S):15.1 min., tR(2R,3R):16.6 min., tR(2R,3S):22.2 min.

Reaction of (2R,3R)-2,3-epoxy-3-phenylpropanoic acid with Me 2CuLi. 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 OoC. Ethanol was evaporated and

the reaction mixture treated with diethyl ether at 00 C, acidified with 0.1 M HC1, and extracted at oC with

ether. The combined ethereal phases were dried briefly over Na2SO4 and evaporated. The residue was

dissolved in ether (12 mL) and added via canula to a stirred suspension of Me 2CuLi at OC 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).



Mter 3 h. at OoC, the reaction mixture was acidified with 5% aqueous HCl. The resulting mixture was

filtered through a Celite® pad and the filtrate extracted with ether. The organic layer was dried over

Na2SO4 and the solvent was evaporated. The oily residue (0.17 g) was dissolved in dimethylformamide

(2 mL), KHCO 3 (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% Na2SO3.

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,3S)-3-phenyl-2-

hydroxybutanoate syn-10 and the methyl (2R,3R)-3-phenyl-2-hydroxybutanoate anti-10, respectively ,

being the enantiomeric excess of the (2R,3S) isomer of 87% (by 19 F of its Mosher ester). Methyl

(2R,3S)-3-phenyl-2-hydroxybutanoate, syn-10: 1H-RMN (200 MHz, CDCl3) 8 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, 5H) ppm. 1 3C-RMN (50

MHz, CDCl3) 8 14.4 (CH 3), 43.3 (CH), 52.5 (CH 3), 75.1 (CH), 126.8 (CH), 127.8 (CH), 128.4 (CH),

140 (C) ppm.
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49.30
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20.10

W848
30.90

UNITAT DE RMN D ALT CAMP
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DATA PROESSING
rFT size 1838a
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GEMINI-200
usuarmo:re
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fecha: 11-14-95
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UNITAT DE RMN 0 ALT CAMP
UNIVERSITAT DE BARCELONA

gERY91S CIENTIFICO-TECNICS

CH3

PhAI> OTBDMS
OPNB

syn-14

04 N

.................. I~.
l " **I**~ ~ ~ ~~ ~~~~ . .I'' I .I" " "i .I . . Tl 1 " I " tI * l7I" 1 I "

240 220 200 180 160 140 120 100 80 60 40 20 0 -20 p

PULSE SEQUENCE OBSERVE C13. 50.2837519 DATA PROCESSING KITS 1410810

Relax delay 0.200 sec DECOLE HI. 199.9750061 LIne broadening 1.0 Hz
Pulse 750 0degrees Poaer 30 dS FT size 32708 usuar io: we
Acq. time 1 001 sec continuously on -------- f icero: /aitsO
Width 14992 Hz fnche do realizacion del
2500 repetitions

. 01



L4ITAT DE RM D ALT CAMP

U)NIVERSITAT DE BAPCELA

SERVEIS CIENTIFICO-TECNICS

CH3

OPNB

syn-15

o
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14.16
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10.48

Pulse 15.0 degrees
Acq. the 1.994 SeC
Width 3000.3 Hz
16 roetitions
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UNITAT DE RMN 0 ALT CAW

UNIVERSITAT DE BARCELONA

SERVEIS CIENTIFICO-TECNICS

CH3

Ph) COOMe

OPNB

syn-15
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PULSE SEGUENCE
RelaX. delay 0.200 sec
Pulse 75-o degrees
A' . tim 1 001 sec

Wid0 r492 5 Hz2500 repetitionsl

OBSERVE C13, 50.2837510
DECOUPLE HI. 199.9750061

power o30 d
continuously on

DATA PROCESSING
Line bra0dnIng 1.0 HZ

FT size 327e

NNMM MIREIA

usuario: are
ficlero: /ntteO
efecha CI ealizatlon lal
espectro:
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UIMM~ITAT DE IAMLOMA

SERUEIS CIEIITIFICO-TEWIICS

OH3

NHBoc

ant 1-I 6

9 S 7 6 5 4 3 a

DE RM9I D ALT CAMP

I

151.91
29.36 
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S

64.47
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I*IITAT SE 18*4 Ii ALT CA*

UNIVERSITAT DE BARCELON

SERVEIS CIENTIFICO-TECNICS

CH3

PhKICOOMe
NHBoc

K N CIL
C. Li

- I .11 . CC, I - I... IC
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"Ik -& - . j

IL4

240 220

PULSE SEQUENCE
nelax. delay 0.200 sec
P5se 75.0 degrees

Aco times 1 ot ec

2500 repetitions

200 180 160 140

:BMET HIREIA
:OBSERVE Ca3 50.2837510
OECOUPLE Hi, 199,9750061
PoWer 30 d8
continuously onf

120 100 80 60

DATA PROCESSING
Line brodadeing 1.0 Hz

FT size 32788 usuerie:are
if Chero: /SfetO
teens de rea1iZiecon del

IImpactro
4AMirem

ant- 6

La..
J

UNITAT DE AM 0 ALT CAMP
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CH3
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syn-16
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NHBoc

syn-16
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JAUOO3O.D: VWD, Wavelength=220 rm

CH,
COOMe

NHBoc

(.)-syn-18

0

N

Time ->0.00 2.00 4.00 6.00 8.00 0 0 12 .0 14 0 16 0 18.0 20 0 2 00 2

hp 1050 Thu Sep 04 09:43:31 1997

mAU JAU0031.D: VWD, Wavelength=220 nm

140

130

CH3
120 Ph COOMe

110 NHBoc

100 syn*16

90

80

70

60

50

40-

30-

20

10.

0 j

Time ->0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

VWD, Wavelength-220 rum
Pk# Ret Time Area Height Type Width Area V

-I---1------- ---------------------- --------- I----------1 15.925 3070.322 128.892 VV 0.365 99.4426
2 17.130 3.037 0.425 VV 0.095 0.0984
3 17.187 1l..267 0.426 VV 0.441 0.3649
4 17.878 1.389 0.166 VV 0.139 0.0450
5 18.144 1.517 0.129 VV 0.196 0.0491

Total area . 3088

MAU



CH3

N OMTPA

NHBoc

19F NMR 8: -72.44 ppm

(2S,3S)

8: -72.44 ppm

I
V7 . *-71.0I - 71 .5 1- -72 -72.5 - r -- I r 7 . 0 -7 174. - - 7-- -- I--- - -------- (
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OMTPA 19F NMR 8: -72.33 ppm
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(2R, 3R) 00
0~l

CZ

io

000.0

2.000

5.0

2ee.as

0.8

4.000

44

Hsl

nn

0

not used

n00

0 30

Feb m

304


