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Experimental Procedures. Methylene chloride and THF were
dried using Solv-tek solvent purification system prior to use.
Fl ash chromat ogr aphy was perfornmed using EM Science silica gel 60
(230-400 nesh). Melting points were determ ned using the Fisher-
Johns nelting point apparatus. Al glassware was oven dried,
assenbl ed hot, and cool ed under a stream of dry nitrogen before
use. Reactions with air sensitive nmaterials were carried out by

standard syringe techni ques.

'H NMR were recorded on a Varian Unity/lnova-500 NB (500
MHz), a Varian Unity/lnova-400 NB (400 MHz), or a Varian Mercury-

300 (300 MHz). Chem cal shifts are reported in parts per mllion



(ppm down field from TM5, using residual CDCl, (7.27 ppm) as an
internal standard. Data are reported as follows: chemcal shift,
multiplicity (s = singlet, d = doublet, t =triplet, q = quartet,
dd = doublets of doublets, m = nmultiplet, b = broad), coupling
constant(s) and integration. “C NWR were recorded on a Varian
Unity/ 1l nova-500 NB (125 MHz), a Varian Unity/Ilnova-400 (100 MHz),
or a Varian Mercury-300 (75 MHz) spectroneters using broad band
proton decoupling. Chemcal shifts are reported in parts per
mllion (ppm down field from TM5, using the m ddle resonance of

CDCl, (77.0 ppm as an internal standard. HPLC analyses were

3
carried out on a Wters 515 HPLC punp and a 2487 dual A
absorbance detector connected to a PC wth MIIennium?
wor kstation. Optical rotations were recorded on a JASCO DI P-370
instrunment. High-resolution mass spectra (FAB-HRVS) [El+] were
obtained at the WMass spectronetry Laboratory, ©Chio State

Uni versity, Colunbus, OH

General procedure for the preparation of oxazolidinone -
al koxy(acyl oxy) acrylate substrates (4a-i). Under N, to a flask
containing 3-chloroacrylic acid (7) (3.55 g, 33 mmol), was added
5 m of dry CHCO ,and oxalyl chloride (3.1 nL, 35 mmol) dropw se.
After conplete addition, 3-5 drops of DW was added and the

reaction was allowed to stir at roomtenperature for three hours.
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To another flask containing 2-oxazolidinone (9) (3.5 g, 40
mmol ) and THF (160 nmL), was added NaH (60%in mneral oil, 1.8 g,
45 mmol) in portions at 0 °C under N, After conplete addition,
the solution was stirred for 0.5 hour at O °C and then for one
hour at room tenperature. A solution of 3-chloroacryl oyl
chloride (8) (taken directly from the previous reaction) was
added via syringe at roomtenperature and the m xture stirred for
4 hours. The reaction was quenched with approximately 5 niL of
water and the THF was renmoved using a rotary evaporator. The
concentrated m xture was then extracted with EtOAc (3 x 60 ni).
The extracts were conbi ned, washed with water (2 x 20 nL) and 1 M
NaCH (2 x 20 nlL), dried over MySO, and concentrated. The crude
product was purified by chromatography on silica gel using
hexane/ EtOAc (3:1) as eluent to yield 4.05 g of 10 (70% as a
white solid; np: 50-52 °C. 'H NMR (CDO,, 500 MHz) & 4.05 (t, J =
8.0 Hz, 2H), 4.43 (t, J = 8.0 Hz, 2H), 7.50 (d, J = 13.0 Hz, 1H),
7.78 (d, J = 13.0 Hz, 1H); “C NMR (CDO, 75 MHz) & 42.7, 62.4,
123. 6, 139.7, 153.4, 162.9.

Synt hesi s of 4a and 4b
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To a flask under N, benzyl alcohol 11 (0.35 g, 3.2 mmol) in THF
(25 nmL) was added foll owed by NaH (0.14 g, 3.5 mml, 40 g/nol in
oil). The solution was allowed to stir for 30 mnutes at room

tenperature followed by the addition of 10 (0.55 g, 3.2 mmol)



dissolved in 2 nL of THF via syringe. The reaction was stirred
for 24h and then quenched with water. The reaction was then
washed with water (2 x 10 nL) and 1 M NaOH (2 x 10 nlL), dried
over MySO, and concentr at ed. The crude product was purified by
chromat ography on silica gel using hexane/ EtOQAc (3:1) as eluent.
Substrate 4a can be synthesi zed using the sanme procedure as in 4b

by sinply substituting nethanol for benzyl al cohol.

)\ J\/\ ~
O
4a
C7HgNOy4
Exact Mass: 171.05

Mol. Wt.: 171.15
C,49.12; H, 5.30; N, 8.18; O, 37.39

(4a): 3-(3-Methoxy-acryloyl)-oxazolidin-2-one: 79% vyield,
np: 118-120 °C, 'H NMR (CDOl,, 400 MHz) & 3.74 (s, 3H), 3.76 (t, J
= 8.0 Hz, 2H), 4.51 (t, J = 8.0 Hz, 2H), 5.13 (d, J = 14.4 Hz,
1H), 7.94 (d, J = 14.4 Hz, 1H); “C NWR (CDO, 100 MHz) & 42.3,

51.7, 62.6, 100.3, 138.6, 153.9, 164.1.
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C13H13NOy4
Exact Mass: 247.08
Mol. Wt.: 247.25
C, 63.15; H, 5.30; N, 5.67; O, 25.88

(4b): 3-(3-Benzyl oxy-acryl oyl )-oxazolidin-2-one: 60% vyield,
np: 72-74 °C, 'H NVMR (CDO, 400 MHz) & 3.74 (t, J = 8.4 Hz, 2H),
4.49 (t, J = 8.4 Hz, 2H), 5.18 (s, 2H), 5.19 (d, J = 14.0 Hz,
1H), 7.28-7.38 (m 5H), 7.97 (d, J = 14.4 Hz, 1H); “C NMR (CDO ,,

125 MHz) o 42.3, 62.7, 66.4, 100.4, 128.5, 128.6, 128.8, 136.3,



138.8, 154.7, 166.5; HRVS Exact mass calcd for CHNQONa [M + Na] ™

270.0737; Found: 270.0732.

Synt hesi s of 4c-I
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Under N, to a flask containing 3' (1.04 g, 6.0 nmol) and benzoic
acid (0.76 g, 6.2 mmol) in 45 nL of nethylene chloride, was added
N- net hyl nor pholine (NWW) (6.5 nL, 60 nmol) via syringe. The
reaction was stirred for 24 hours at room tenperature. The
reaction was then washed with water (2 x 10 nL) and 1 M NaCH (2 x
10 nlL), dried over MgSO, and concentrated. The crude product was
purified by chromatography on silica gel using hexane/ Et OAc (3:1)

as eluent to yield all starting nmaterials. Different acids can be
used to yield the different [(-oxygenated substrates. Thei r

yi el ds and characterization data are |isted bel ow

o o 0]
O N o
Exact Mass: 199.0481

Mol. Wt.: 199.1608
C, 48.25; H, 4.55; N, 7.03; O, 40.17

(4c): Acetic acid 3-o0x0-3-(2-o0xo0-oxazolidin-3-yl)-propenyl
ester: 88% yield; np: 107-110 °C, 'H NWR (CDO, 500 MHz) & 2.23
(s, 3H), 4.08 (t, J = 8.0 Hz, 2H), 4.43 (t, J = 7.5 H, 2H), 7.19
(d, J = 12.0 Hz, 1H), 8.44 (d, J = 12.5 Hz, 1H); “C NMR (CDd ,,

125 MHz) & 20.8, 42.8, 62.3, 105.1, 151.1, 153.7, 164.9, 167.0;



HRVS Exact mass calcd for CHNONa [M + Na]™: 222.0373; Found:

222.0377.

)OL O O
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4d

C13H11NOg
Exact Mass: 261.0637
Mol. Wt.: 261.2301
C,59.77, H, 4.24; N, 5.36; O, 30.62

(4d): Benzoic acid 3-o0xo-3-(2-o0xo-oxazolidin-3-yl)-propenyl
ester: 90% yield; np: 152-155 °C, 'H NWR (CDO, 300 MHz) & 4.18
(t, J = 7.5 Hz, 2H), 4.45 (t, J = 7.8 Hz, 2H), 7.40 (d, J = 12.0
Hz, 1H), 7.51 (t, J = 7.2 Hz, 2H), 7.65 (t, J = 7.2 Hz, 1H), 8.15
(d, J = 9.6 Hz, 1H), 8.72 (d, J = 12.6 Hz, 1H); “C NWR (CDd,, 75
MHz) & 42.9, 62.3, 105.5, 127.8, 129.0, 130.7, 134.7, 151.6,

153.7, 162.7, 165.0; HRWMS Exact mass calcd for C,H,NONa [M +

Na] = 284.0529; Found: 284.0527.
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Exact Mass: 279.0543
Mol. Wt.: 279.2206
C,55.92; H, 3.61; F, 6.80; N, 5.02; O, 28.65

(4e): 4-Fluoro-benzoic acid 3-oxo0-3-(2-o0x0-o0xazolidin-3-yl)-
propenyl ester: 90% yield; np: 188-190 °C, 'H NMR (CDO,, 400
M) & 4.12 (t, J = 8.0 Hz, 2H), 4.54 (t, J = 8.0 Hz, 2H), 7.18
(t, J =8.4 Hz, 2H), 7.40 (d, J = 12.4 Hz, 1H), 8.17 (dd, J = 8.8
Hz and 5.2 Hz, 2H), 8.69 (d, J = 12.0 Hz, 1H); *C NWR (CDO, 125

MHz) o 42.8, 62.3, 105.7, 116.3 (d, J = 22.0 Hz), 124.1, 133.3



(d, J = 8.4 Hz), 151.4, 153.7, 161.8, 164.8, 166.8 (d, J = 255.1

Hz); HRMS Exact nmass calcd for C,H,FNQNa [M + Na]": 302.0435;
Found: 302. 0455.
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C14H13NOg
Exact Mass: 291.0743
Mol. Wt.: 291.2561
C,57.73; H, 4.50; N, 4.81; O, 32.96

(4f): 4-Methoxy-benzoic acid 3-oxo0-3-(2-o0x0-o0xazolidin-3-
yl)-propenyl ester: 89%yield; np: 164-166 °C, ‘H NVR (CDd , 300
MHz) & 3.89 (s, 3H), 4.11 (t, J = 7.8 Hz, 2H), 4.45 (t, J = 7.8
Hz, 2H), 6.97 (d, J = 8.7 Hz, 2 H, 7.36 (d, J = 12.0 Hz, 1H),
8.10 (d, J = 8.7, 2H), 8.72 (d, J = 12.6 Hz, 1H); “C NWR (CDd
125 MHz) & 42.9, 55.8, 62.2, 104.9, 114.4, 119.9 133.0, 151.9,

153.8, 162.3, 165.0, 165.1; HRVMS Exact mass calcd for C,6H,NONa
[M+ Na]": 314.0635; Found: 314.0630.
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C15H15NO5
Exact Mass: 289.0950
Mol. Wt.: 289.2833
C, 62.28; H, 5.23; N, 4.84; O, 27.65

(49): 2,6-D nethyl-benzoic acid 3-oxo-3-(2-0x0-o0xazolidin-3-
yl)-propenyl ester: 82%yield; np: 145-147 °C, 'H NVR (CDO,, 300
MHz) & 2.36 (s, 6H), 4.10 (t, J = 7.5 Hz, 2H), 4.44 (t, J = 7.5
Hz, 2H), 7.07 (d, J = 7.2 Hz, 2H), 7.24-7.33 (m 2H), 8.71 (d, J

= 12.0 Hz, 1H); “C NWR (CDCl, 100 Miz) & 20.4, 42.8, 62.3,



105.7, 128.3, 130.8, 130.9, 136.5, 151.2, 153.6, 164.9, 165.6;
HRVS Exact mmss calcd for C,H,NONa [M +Na]": 312.0842; Found:
312. 0868.

4h

C17H13NOsg
Exact Mass: 311.0794
Mol. Wt.: 311.2888
C, 65.59; H, 4.21; N, 4.50; O, 25.70

(4h): Napht hal ene- 1- car boxylic acid 3- 0xo0- 3- ( 2- oxo-
oxazolidin-3-yl)-propenyl ester: 87% yield; np: 159-161 °C, 'H
NVR (CDO,, 400 MHz) & 4.14 (t, J = 10.0 Hz, 2H), 4.46 (t, J =

10.0 Hz, 2H), 7.43 (d, J

16 Hz, 1H), 7.59 (dt, J = 10.4 Hz and

1.6 Hz, 2H), 7.68 (dt, J = 11.2 Hz and 2.0 Hz, 1H), 7.93 (d, J =
9.6 Hz, 1H), 8.13 (d, J = 10.8 Hz, 1H), 8.43 (dd, J = 10.4 Hz and
2.0 Hz, 1H), 8.25 (d, J = 16.4 Hz, 1H), 9.02 (d, J = 11.6 Hz,
1H; “C NWR (CDO, 125 MHz) & 42.9, 62.3, 105.2, 123.7, 124.7

125.7, 126.9, 129.0, 129.1, 132.0, 132.4, 134.1, 135.7, 151.8,
153.7, 162.7, 165.1, HRWMS Exact mass calcd for C,H,NONa [M +

Na] = 334.0686; Found: 334.0706.

60 o
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C17H13NO5
Exact Mass: 311.0794
Mol. Wt.: 311.2888
C, 65.59; H, 4.21; N, 4.50; O, 25.70

(4i): Napht hal ene- 2- car boxyl i c acid 3- 0x0- 3- ( 2- oxo-
oxazol idin-3-yl)-propenyl ester: 88% yield; np: 171-174 °C, 'H

NVR (CDO ,, 300 MHz) & 4.14 (t, J = 8.1 Hz, 2H), 4.47 (t, J = 8.1



Hz, 2H), 7.47 (d, J = 12.6 Hz, 1H), 7.56-7.68 (m 2H), 7.93 (t, J
= 9.0 Hz, 2H), 8.01 (d, J = 7.8 Hz, 1H), 8.12 (dd, J = 8.7 Hz and
1.8 Hz, 1H), 8.75 (s, 1H), 8.80 (d, J = 12.0 Hz, 1H); “C NW\R
(CbA,, 125 MHz) o6 42.9, 62.3, 105.5, 124.9, 125.4, 127.3, 128.1,
128.9, 129.4, 129.9, 132.6, 133.0, 136.4, 151.7, 153.8, 162.9,
164.9; HRMS Exact nmmss calcd for C,H,NONa [M + Na]": 334.0686;
Found: 334.0712.

Representative experinmental procedure for chiral Lewis acid
catal yzed conjugate addition of radicals to alkoxy enoates.
Under N, a mxture of Lews acid (0.10 nmml) and ligand (0.10
mol) in CHOA, (2 n) was stirred at rt for 45 mn.
Oxazol i di none (4c-i) (0.10 mml) (in 1 nL CHA, was added and
the m xture was allowed to stir for an additional 30 mn and then
cooled to =78 °C. The reaction was then initiated by sequenti al
addition of 2-iodo propane (or other radical precursors = RX, see
Table below (1 mol), n-Bu,SnH (0.5 mmol), Et.B (0.5 mol 1 M
solution in hexanes) and oxygen (introduced via syringe). The
reaction was nonitored by TLC (50% EtOAc in hexane) and when
judged conplete was quenched with silica gel, concentrated,
washed with hexanes and extracted wth ether. The ether extract
was concentrated over silica gel and purified by silica gel
chromat ogr aphy (hexane-ethyl acetate) to give the products (5c-
r). The reaction procedure for standard racem c reactions is the
sane as above with the follow ng nodification. Racem c standards

were prepared using Yb(OIf), as a Lewis acid in the absence of a



chiral ligand and nethylene chloride:tetrahydrofuran (2:1) as a
sol vent .

Tabl e of radical precursors:

Radical Radical
Precursor (RX) Product(s) Precursor (RX) Product(s)

- 1 . |
5 >< 5m-n

\_B 5k

r
50-p
5a-i

A
O/ : y > el 5q-r

Br

BSOS
\_/

5c
C11H17NO5
Exact Mass: 243.1107
Mol. Wt.: 243.2564
C,54.31; H, 7.04; N, 5.76; O, 32.89

(5¢c): Acetic acid 2-nmethyl-1-[2-o0x0-2-(2-0x0-0xazolidin-3-
yl)-ethyl]-propyl ester: 20ng, 70 % yield (colorless oil); The
enantioneric purity was determned by HPLC (210 nm 25 Q) t,

15.8 mn (mpjor); t, 25.6 mn (mnor) [Chiralcel OD (0.46 cm x 25

cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0
m./nmn] as 89% ee. 'H NVR (CDCl,, 500 MHz) & 0.94 (d, J = 6.5 Hz,

3H), 0.96 (d, J = 6.5 Hz, 3H), 1.89-1.95 (m 1H), 2.03 (s, 3H),
2.94 (dd, J = 15.5 Hz and 9.5 Hz, 1H), 3.33 (dd, J

15.5 Hz and
2.5 Hz, 1H), 3.92-4.05 (m 2H), 4.37-4.45 (m 2H), 5.14-5.19 (m

1H; *C NWR (CDCl, 125 Miz) & 17.7, 18.5, 21.2, 32.1, 38.0,

10



42.8, 62.4, 74.5, 153.9, 171.0, 171.2; HRVS Exact nmss calcd for

C,H.NONa [M + Na]: 266.0999; Found: 266.0994.

230
O N (0]
\_J/
5d
C16H19NOs5
Exact Mass: 305.1263

Mol. Wt.: 305.3258
C, 62.94; H, 6.27; N, 4.59; O, 26.20

(5d): Benzoic acid 2-nethyl-1-[2-0x0-2-(2-0x0-0xazolidin-3-
yl)-ethyl]-propyl ester: 27 ng, 90% yield (colorless oil); The
enantioneric purity was determned by HPLC (254 nm 25 Q) t,
22.6 mn (major); t.26.6 mn (mnor) [Chiralcel OD (0.46 cm x 25
cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0
m./nmn] as 93%ee (R enantioner). ‘H NWMR (CDCl, 400 MHz) & 0.96
(d, J = 2.4 Hz, 3H), 0.98 (d, J = 2.4 Hz, 3H), 2.00-2.05 (m 1H),
3.14 (dd, J = 15.6 Hz and 9.2 Hz, 1H), 3.31 (dd, J = 15.6 Hz and
3.2 Hz, 1H), 3.86-3.92 (m 2H), 4.24-4.38 (m 2H), 5.38-5.43 (m
1H), 7.36 (t, J = 7.6 Hz, 2H), 7.48 (t, J = 7.2 Hz, 1H), 7.95 (d,
J = 9.2 Hz, 2H); “C NWR (CDO, 125 Miz) & 17.7, 18.6, 32.3,
37.9, 42.8, 62.4, 75.1, 128.6, 129.8, 130.5, 133.1, 154.0, 166.4,
170.9; HRMS Exact nmmss calcd for CH/NONa [M + Na]": 328.1155;

Found: 328.1174.

C16H18FNOg
Exact Mass: 323.1169
Mol. Wt.: 323.3162
C,59.44; H,5.61; F,5.88; N, 4.33; O, 24.74

11



(5e): 4- Fl uoro-benzoic acid 2-nethyl-1-[2-o0xo0-2-(2-o0xo0-
oxazolidin-3-yl)-ethyl]-propyl ester: 30 ng, 94%yield (colorless
oil); The enantioneric purity was determ ned by HPLC (254 nm 25
*C) t,25.3 min (mjor); t, 30.6 mn (mnor) [Chiralcel OD (0.46
cm x 25 cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH
90/ 10, 1.0 nL/nin] as 62%ee. 'H NMR (CDCl,, 400 MHz) & 1.01 (d, J
= 2.0 Hz, 3H), 1.03 (d, J = 2.0 Hz, 3H), 2.03-2.12 (m 1H), 3.18
(dd, J = 15.6 Hz and 9.2 Hz, 1H), 3.37 (dd, J = 15.6 Hz and 3.2
Hz, 1H), 3.90-4.00 (m 2H), 4.31-4.43 (m 2H), 5.41-5.47 (m 1H),
7.07-7.11 (m 2H), 8.00-8.04 (m 2H); “C NMR (CDA, 100 M) &
17.7, 18.6, 32.3, 37.9, 42.8, 62.4, 75.3, 115.7 (d, J = 21.7 Hz),
126.6, 132.4 (d, J = 91. Hz), 153.9, 165.4, 169.0 (d, J = 234.8
Hz), 175.0; HRMS Exact mmss calcd for CMH,FNONa [M + Na]™
346. 1061; Found: 346.1073.

IS O8:
O N (6]
/
o OCHjz
C17H21NOg
Exact Mass: 335.1369

Mol. Wt.: 335.3517
C, 60.89; H, 6.31; N, 4.18; O, 28.63

(5f): 4-Methoxy-benzoic acid 2-nmethyl-1-[2-o0x0-2-(2-o0xo0-
oxazolidin-3-yl)-ethyl]-propyl ester: 27 ny, 83%yield (colorless
oil); The enantioneric purity was determ ned by HPLC (254 nm 25
*C) t,39.8 mn (major); t, 48.6 mn (mnor) [Chiralcel OD (0.46
cm x 25 cm)(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH

90/10, 1.0 nml/min] as 82%ee. ‘H NVR (CDO, 400 Miz) & 0.99 (d,

J =28 Hz, 3H), 1.01(d, J = 2.8 Hz, 3H), 2.00-2.08 (m 1H), 3.18

12



(dd, J =15.2 Hz and 9.2 Hz, 1H), 3.33 (dd, J = 15.2 Hz and 3.2
Hz, 1H), 3.83 (s, 3H), 3.86-3.96 (m 2H), 4.27-4.42 (m 2H),
5.38-5.44 (m 1H), 6.88 (dd, J = 6.8 Hz and 2.0 Hz, 2H), 7.95
(dd, J = 7.0 Hz and 2.0 Hz, 2H); “C NMR (CDd, 100 MHz) & 17.7,
18.6, 32.4, 38.0, 42.8, 55.6, 62.3, 74.8, 113.8, 114.3, 131.8,
132.9, 151.9, 163.6, 170.9; HRM5 Exact mass calcd for C_,H,NONa

[M+ Na]*: 358.1261; Found: 358.1272.

fs X8

O N O

U 55
59

C1H23NO5
Exact Mass: 333.1576
Mol. Wt.: 333.3789
C, 64.85; H, 6.95; N, 4.20; O, 24.00

(59): 2,6-Dinethyl-benzoic acid 2-methyl-1-[2-0xo0-2-(2-0xo0-
oxazolidin-3-yl)-ethyl]-propyl ester: 27 ng, 82%yield (colorless
oil); The enantioneric purity was determ ned by HPLC (254 nm 25
*C) t,19.0 mn (mnor); t, 30.1 mn (major) [Chiralcel OD (0.46
cm x 25 cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH
90/10, 1.0 ni/nin] as 73%ee. '‘H NMR (CDCOl, 500 MHz) & 1.00 (d,
J =56 H,, 3H, 1.01 (d, J = 5.6 Hz, 3H), 2.09-2.14 (m 1H),

2.31 (s, 6H), 3.17 (dd, J = 16.4 Hz and 9.2 Hz, 1H), 3.26 (dd, J

16.4 Hz and 3.2 Hz, 1H), 3.99 (t, J = 8.0 Hz, 2H), 4.35-4.44
(m 2H), 5.47-5.52 (m 1H), 6.99 (d, J = 7.6 Hz, 2H), 7.15 (t, J
= 7.6 Hz, 1H); “C NMR (CDO, 100 MHz) & 17.9, 18.0, 20.1, 31.9,
37.1, 42.8, 62.4, 75.6, 127.8, 129.4, 134.1, 135.2, 153.9, 169.9,
170.7; HRMS Exact nmass calcd for C,H,NONa [M + Na]": 356.1468;

Found: 356. 1472.

13



5h

C20H21NO5
Exact Mass: 355.1420
Mol. Wt.: 355.3844
C, 67.59; H, 5.96; N, 3.94; O, 22.51

(5h): Napht hal ene- 1-carboxylic acid 2-nethyl-1-[2-o0xo-2-(2-
ox0-oxazol i din-3-yl)-ethyl]-propyl ester: 31 ng, 87% yield
(colorless oil); The enantioneric purity was determ ned by HPLC
(254 nm 25 O t, 29.9 mn (mjor); t, 34.6 mn (mnor)
[Chiralcel OD (0.46 cmx 25 cm (from Daicel Chemcal Ind., Ltd.)

hexane/i-PrOH, 90/10, 1.0 nlL/nmin] as 46% ee. 'H NMR (CDO, 400
M) 8 1.07 (d, J = 7.2 Hz, 6H), 2.08-2.16 (m 1H), 3.21 (dd, J =
15.6 and 9.6 Hz, 1H), 3.43 (dd, J = 15.6 Hz and 3.2 Hz, 1H), 3.95
(t, J = 8.4 H, 2H), 4.27-4.42 (m 2H), 5.54-5.60 (m 1H), 7.48-
7.53 (m 2H), 7.56 (t, J = 7.6 Hz, 1H), 7.85 (d, J = 7.6 Hz, 1H),
7.99 (d, J = 8.0 Hz, 1H), 8.14 (d, J = 7.6 Hz, 1H), 8.84 (d, J =
8.4 Hz, 1H); *C NWR (CDOl, 100 MHz) & 17.9, 18.7, 32.4, 38.1,
42.8, 62.4, 75.2, 124.8, 126.0, 126.4, 127.7, 127.9, 128.7,
130.1, 131.6, 133.4, 134.0, 153.9, 167.3, 170.9; HRM5 Exact nass

calcd for C,H,NONa [M + Na]: 378.1312; Found: 378.1291.

C20H21NO5
Exact Mass: 355.1420
Mol. Wt.: 355.3844
C, 67.59; H, 5.96; N, 3.94; O, 22.51

(51): Naphthal ene-2-carboxylic acid 2-nethyl-1-[2-o0xo-2-(2-

oxo0- oxazol i di n-3-yl)-ethyl]-propyl ester: 28 ny, 79% vyield
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(colorless oil); The enantionmeric purity was determ ned by HPLC
(254 nm 25 <O t, 34.4 mn (mjor); t, 42.7 mn (mnor)
[Chiralcel OD (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.)
hexane/i-PrOH, 90/10, 1.0 nmi/min] as 80% ee. ‘H NMR (CDd, 500
M) & 1.00 (d, J = 4.5 Hz, 3H), 1.01 (d, J = 4.5 Hz, 3H), 2.05-

2.11 (m 1H), 3.21 (dd, J = 15.5 Hz and 9.0 Hz, 1H), 3.33 (dd, J

15.5 Hz and 3.0 Hz, 1H), 3.88 (t, J = 8.0 Hz, 2H), 4.25 (q, J =
8.0, 1H), 4.34 (q, J = 8.0 Hz, 1H), 5.45-5.49 (m 1H), 7.45-7.53
(m 2H), 7.80 (d, J = 8.5 Hz, 2H), 7.88 (d, J = 8.0 Hz, 1H), 7.97
(dd, J = 8.5 Hz and 1.5 Hz, 1H), 8.51 (s, 1H); ®C NWR (CDO, 125
MHz) o 17.8, 18.7, 32.4, 38.0, 42.8, 62.4, 75.3, 125.5, 126.8,
127.7, 128.0, 128.4, 128.5, 129.6, 131.3, 132.7, 135.8, 154.0,
166.5, 170.9; HRMS Exact mass calcd for C,H,NONa [M + Na]™
378.1312; Found: 378.1339.

8 (3

O N O

oy
5j

Cy5H17NO5
Exact Mass: 291.1107
Mol. Wt.: 291.2992
C, 61.85; H, 5.88; N, 4.81; O, 27.46

(5)): Benzoic acid 1-ethyl-3-o0x0-3-(2-0x0-o0xazolidin-3-yl)-
propyl ester: 27 ng, 90% yield (colorless oil); The enantioneric
purity was determined by HPLC (254 nm 25 +C) t., 24.7 mn
(mnor); t,27.6 mn (major) [Chiralcel AD (0.46 cmx 25 cm(from
Dai cel Chemical Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0 nL/mn] as
50% ee. 'H NMR (CDOl,, 500 MHz) & 1.01 (t, J = 7.0 Hz, 3H), 1.80-

1.85 (m 2H), 3.27 (dd, J = 16.0 Hz and 8.5 Hz, 1H), 3.35 (dd, J
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= 16.0 Hz and 4.0 Hz, 1H), 3.95-4.01 (m 2H), 4.35-4.43 (m 2H),
5.51-5.55 (m 1H), 7.43 (t, J = 7.5 Hz, 2H), 7.55 (t, J = 7.5 Hz,
1H), 8.02 (d, J = 9.0 Hz, 2H); “C NWR (CDd, 125 Miz) & 9.7,
27.8, 40.1, 42.7, 62.4, 72.2, 128.6, 129.8, 130.5, 133.1, 153.9,
166.4, 170.4; HRMS Exact nmass calcd for C.H,NONa [M + Na]™

314.0999; Found: 314.1008.

|
(0]
AL R
O N (0]
/
5k
C15H17NOg
Exact Mass: 307.1056

Mol. Wt.: 307.2986
C, 58.63; H, 5.58; N, 4.56; O, 31.24

(5k): Benzoi c acid 1- net hoxynet hyl - 3- oxo- 3- ( 2- oxo-
oxazolidin-3-yl)-propyl ester: 27 ng, 77% yield (colorless oil);
The enantioneric purity was determned by HPLC (254 nm 25 «C) t,
40.8 mn (mnor); t,.53.6 mn (mjor) [Chiralcel OD (0.46 cmx 25
cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0
nm./mn] as 80% ee. 'H NVR (CDO, 400 Miz) & 3.27-3.40 (m 5H),
3.57 (dd, J = 10.8 Hz and 4.4 Hz, 1H), 3.66 (dd, J = 10.8 Hz and
4.8 Hz, 1H), 3.93 (t, J = 7.6 Hz, 2H), 4.31-4.38 (m 2H), 5.64-
5.67 (m 1H), 7.36 (t, J = 7.6, 2H), 7.48 (t, J = 7.6 Hz, 1H),
7.97 (d, J = 8.0, 2H); ®C NWR (CDO, 100 MHz) & 37.1, 42.7,
59.5, 62.4, 69.6, 73.4, 128.5, 130.0, 130.1, 133.3, 153.9, 166.4,
171.0; HRMS Exact nmass calcd for CH,NONa [M + Na]": 330.0948
Found: 330.0917.
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5l

C19H23NO5
Exact Mass: 345.1576
Mol. Wt.: 345.3896
C, 66.07; H, 6.71; N, 4.06; O, 23.16

(51'): Benzoic acid 1-cycl ohexyl - 3-oxo- 3-( 2- oxo- oxazol i di n- 3-
yl)-propyl ester: 27 ng, 75%yield (white solid); np: 100-103 °C;
The enantioneric purity was determned by HPLC (254 nm 25 «C) t,

17.7 mn (mnor); t, 21.0 mn (major) [Chiralcel OD (0.46 cm x 25
cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0
nm./mn] as 84% ee. 'H NVR (CDO, 500 MHz) & 1.13-1.28 (m 5H),
1.66-1.85 (m 6H), 3.21 (dd, J = 15.5 Hz and 9.5 Hz, 1H), 3.40
(dd, J = 15.5 Hz and 3.5 Hz, 1H), 3.92-3.97 (m 2H), 4.33 (q, J =
8.5 Hz, 1H), 4.40 (q, J = 7.5 Hz, 1H), 5.45-5.48 (m 1H), 7.43
(t, J = 7.5 Hz, 2H), 7.55 (t, J = 7.5 Hz, 1H), 8.01 (d, J = 8.5
Hz, 2H); “C NMR (CDCl,, 125 MHz) & 26.1, 26.2, 26.5, 28.2, 29.1,
38.1, 42.1, 42.8, 62.4, 74.6, 128.6, 129.9, 130.5, 133.1, 153.9,
166.3, 170.9; HRMS Exact mmss calcd for [M + Na]": 368.1468;
Found: 368. 1460.

22 X8

O N O

SEe S
5m

C17H21NO5
Exact Mass: 319.1420
Mol. Wt.: 319.3523
C, 63.94; H, 6.63; N, 4.39; O, 25.05

(5m: Benzoi c acid 2, 2-di met hyl - 1-[ 2- oxo- 2- ( 2- oxo-

oxazolidin-3-yl)-ethyl]-propyl ester: 27 ng, 91%yield (colorless
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oil); The enantioneric purity was determ ned by HPLC (254 nm 25
*C) t,12.1 min (mnor); t, 14.4 min (major) [Chiralcel OD (0.46
cm x 25 cn) (from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH,

90/10, 1.0 m./nmin] as 89%ee (R enantioner). 'H NMR (CDO, 500
MHz) & 1.05 (s, 9H), 3.12 (dd, J = 15.0 Hz and 10.5 Hz, 1H), 3.47
(dd, J = 14.5 Hz and 2.0 Hz, 1H), 3.87-3.96 (m 2H), 4.30 (q, J =
7.5 Hz, 1H), 4.40 (q, J = 7.0 Hz, 1H), 5.41 (dd, J = 10.5 Hz and
2.5 Hz, 1H), 7.44 (t, J = 8.0 Hz, 2H), 7.55 (t, J = 9.0 Hz, 1H),
8.02 (d, J = 9.5 Hz, 2H); *C NMR (CDO, 125 MHz) & 25.8, 26.1,
27.0, 36.8, 42.9, 62.4, 77.6, 128.6, 129.9, 130.2, 133.2, 166.4,

171.2; HRMS Exact nmmss calcd for C,H,NONa [M + Na]" 342.1312;

1 d i
O N OJ\
_/ 5n
C12H19NOg
Exact Mass: 257.1263

Mol. Wt.: 257.2830
C,56.02; H, 7.44; N, 5.44; O, 31.09

Found: 342.1305.

(5n): Acetic acid 2,2-dinmethyl-1-[2-0xo0-2-(2-0xo0-o0xazolidin-
3-yl)-ethyl]-propyl ester: 19 ny, 73% vyield (oil); The
enantionmeric purity was determned by HPLC (210 nm 25 QO t.

12.9 mn (major); t, 29.5 mn (mnor) [Chiralcel OD (0.46 cm x 25
cm(from Daicel Chemcal Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0
m/mn] as 95% ee . 'H NMR (CDA, 500 MHz) & 0.95 (s, 9H), 2.02
(s, 3H), 2.81 (dd, J = 14.5 Hz and 11.0 Hz, 1H), 3.43 (dd, J =
14.5 Hz and 1.5 Hz, 1H), 3.88-4.05 (m 2H), 4.37-4.45 (m 2H),

5.08 (dd, J = 10.5 Hz and 1.0 Hz, 1H); *C NWR (CDCl,, 125 MHz) &
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21.1, 25.9, 34.7, 36.7, 42.9, 62.4, 76.9, 153.9, 171.2, 171.4,

HRVS Exact nmass calcd for C,H,NONa [M + Na]": 280.1155; Found:

280. 1149.

o o0 O

J % )k©
O N O

\/

50
Ca3H27NO5
Exact Mass: 397.1889
Mol. Wt.: 397.4642
C, 69.50; H, 6.85; N, 3.52; O, 20.13
(50): Benzoi c acid 3- 0x0- 3- ( 2- oxo- oxazol i di n-3-yl)-1-

tricyclo [3.3.1.10,0]dec-1-yl-propyl ester: 27 nmg, 73% yield
(white solid); np: 169-173 <C The enantioneric purity was
determ ned by HPLC (254 nm 25 «C) t_, 16.2 mn (mgjor); t, 27.1

mn (mnor) [Chiralcel OD (0.46 cm x 25 cm(from Dai cel Chem cal
Ind., Ltd.) hexane/i-PrOH, 90/10, 1.0 nmL/min] as 60% ee. ‘H NWR
(cbd, 500 MHz) & 1.60-1.74 (m 11H), 2.01-2.05 (m 4H), 3.11
(dd, J = 14.5 Hz and 10.5 Hz, 1H), 3.47 (dd, J = 15.5 Hz and 2.5
Hz, 1H), 3.88-3.95 (m 2H), 4.30 (g, J = 8.5 Hz, 1H), 4.38-4.43
(m 1H), 5.27 (dd, J = 10.5 Hz and 2.0 Hz, 1H), 7.44 (t, J = 7.5
Hz, 2H), 7.54 (t, J = 7.5 Hz, 1H), 8.03 (d, J = 9.0 Hz, 2H); “C
NVR (CDOl,, 125 MHz) o6 28.2, 28.3, 35.3, 36.8, 36.9, 37.1, 38.2,

41.2, 42.9, 43.0, 62.2, 62.4, 77.8, 128.6, 129.9, 130.4, 133.1,
154.0, 161.2, 166.4, 171.5; HRVM5S Exact mass calcd for C_,H,NONa
[M+ Na]: 420.1781; Found: 420.1755.
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Oj)J\N I é Oi

\ - 5p

C18H25NOg
Exact Mass: 335.1733
Mol. Wt.: 335.3948
C, 64.46; H, 7.51; N, 4.18; O, 23.85

(5p): Acetic acid 3-oxo-3-(2-o0xo-oxazolidin-3-yl)-1-tricyclo
[3.3.1.10,0]dec-1-yl -propyl ester: 31 ng, 92% yield (white
solid); np: 138-140 °C, The enantioneric purity was determ ned by
HPLC (210 nm 25 QO t., 14.3 mn (mpjor); t, 33.0 mn (mnor)

R R

[Chiralcel OD (0.46 cm x 25 cm (from Daicel Chemcal Ind., Ltd.)

hexane/i-PrOH, 90/10, 1.0 nl/mn] as 57% ee. 'H NVMR (CDC, 400
MHz) & 1.53-1.73 (m 12H), 1.97-2.05 (m 6H), 2.79 (dd, J = 11.6
Hz and 8.4 Hz, 1H), 3.45 (dd, J = 11.6 Hz and 1.6 Hz, 1H), 3.87-
4.02 (m 2H), 4.35-4.44 (m 2H), 4.95 (dd, J = 8.8 Hz and 1.6 Hz,

1H; *C NWR (CDCl, 100 Miz) & 21.1, 28.3, 35.4, 36.4, 37.1,

38.1, 42.9, 62.4, 73.5, 153.9, 171.2, 171.7, HRMS Exact nass

calcd for C,HNONa [M+ Na]": 358.1625; Found: 358.1630.

Cl

)OJ\ O O

O N O

SEAS
5q

C19H24CINOg
Exact Mass: 381.1343
Mol. Wt.: 381.8506
C, 59.76; H, 6.34; Cl, 9.28; N, 3.67; O, 20.95

(5q9): Benzoic acid 5-chloro-2,2-dinethyl-1-[2-o0xo0-2-(2-0xo0-
oxazolidin-3-yl)-ethyl]-pentyl ester: 30 ng, 76% yield (colorless

oil); The enantioneric purity was determ ned by HPLC (254 nm 25
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*C) t,22.4 min (mnor); t, 27.1 mn (major) [Chiralcel AD (0.46
cm x 25 cm(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH,
90/10, 1.0 nm/min] as 50% ee. 'H NMR (CDCl, 500 MHz) & 1.05 (d,
J = 4.0 H, 6H), 1.42-1.49 (m 1H), 1.51-1.57 (m 1H), 1.81-1.89
(m 2H), 3.14 (dd, J = 15.0 Hz and 10.0 Hz, 1H), 3.46 (dd, J =
15.0 Hz and 2.5 Hz, 1H), 3.51 (t, J = 6.5 Hz, 2H), 3.88-3.96 (m
2H), 4.30 (q, J = 9.0 Hz, 1H), 4.41 (q, J = 9.0 Hz, 1H), 5.47
(dd, J = 10.0 Hz and 2.5 Hz, 1H), 7.44 (t, J = 8.0 Hz, 2H), 7.56
(t, J = 8.0 Hz, 1H), 8.01 (d, J = 8.0 Hz, 2H; ®C NWR (CDO, 125
MHz) o 23.3, 23.6, 27.4, 36.2, 36.5, 37.5, 42.9, 45.9, 62.4,

76.5, 128.7, 129.9, 130.2, 133.3, 153.9, 166.3, 171.0; HRMS Exact

mass calcd for C,H,0NONa [M+ Na]": 404.1235; Found: 404.1216.

Cl

L3R

O N O)J\

C14H2,CINOg
Exact Mass: 319.1187

Mol. Wt.: 319.7812
C,52.58; H, 6.93; Cl, 11.09; N, 4.38; O, 25.02

(5r): Acetic acid 5-chloro-2,2-dinethyl-1-[2-o0xo0-2-(2-0xo0-
oxazolidin-3-yl)-ethyl]-pentyl ester: 21 ng, 70 % yield (white
solid); The enantioneric purity was determ ned by HPLC (210 nm

25 «C) t, 16.4 mn (mpjor); t, 32.7 mn (mnor) [Chiralcel OD

R

(0.46 cmx 25 cm (from Dai cel Chem cal Ind., Ltd.) hexane/i-PrOH,
90/10, 1.0 m./mn] as 88 %ee. 'H NVR (CDA, 500 MHz) & 0.88 (m

6H), 1.30-1.38 (m 2H), 1.73-1.80 (m 2H), 2.03 (s, 3H), 2.83
(dd, J = 14.5 Hz and 10.0 Hz, 1H), 3.43 (dd, J = 14.5 Hz and 2.0
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Hz, 1H), 3.49-3.53 (m 2H), 3.89-4.05 (m 2H), 4.36-4.45 (m 2H),
5.14 (dd, J = 10.0 Hz and 2.0 Hz, 1H); C NWR (CDO, 125 MHz) 5
21.1, 23.2, 23.4, 27.3, 36.1, 36.5, 42.8, 42.9, 45.9, 62.4, 75.9,
153.9, 171.2, 171.3; HRMB Exact mass calcd for C,H,ONQONa [M +
Na] = 342.1079; Found: 342.1093.

St ereochenm cal analysis for products 5d and 5m

Hydrol ysis of 5d and 5mto 12 and 13.

To a 25 nL round bottom flask was added 5m (95 ng, 0.30
mmol) (starting with 89% ee) containing a solution of dry MOH
(10 nmL) and nagnesi um brom de etherate (155 ng, 0.60 nmol). The
resulting mxture was heated to 70 «C and stirred under N, for 2
hour s. The reaction was allowed to cool, diluted in ethyl
acetate, washed wth water (15 nL x 3), dried over MSO, and
concentrated. The corresponding crude nethyl ester was directly
taken to the next hydrolysis step. The nethyl ester (70 ngy, 0.28
mmol ) was added to a solution of 1 M NaOH (10 nL) and THF (5 nl)
and the mxture stirred vigorously for 5 hours. The reaction
m xture was then acidified using 1 M HO, extracted wth
nmet hyl ene chloride, dried over MySO, and concentrated to yield
pure 13 (20 ngy, 50% after colum chromatography. Conpound 5d
(starting from 93% ee) was converted to 12 following the sane
procedure. The NMR data of 12 and 13 was conpared to literature

data and found to be identical."
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Compounds 12-13 were characterized according to literature

data.® Stereochemical assignment for 12-13 is as follows: 12
[a] 2 +25.8 (c 0.40, CHO,) {lit. [a],° + 40.5 (c 0.60, CHO,) for
(R -enantiomer}? 13 [a]° +20.1 (c 0.75, CHO, {lit. [a]S +
53.2 (¢ 1.0, cHA,) for (R -enantiomer}.? It should be noted that
some racem zation is thought to have occurred during the

hydrol ysis since there is sonme discrepancy between experinental

and literature rotati on data.
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