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General: Dichloromethane was distilled from calcium hydride under nitrogen prior to use. Tetrahydrofuran was distilled from
sodium benzophenone ketyl under nitrogen. Cyclopropyl bisoxazoline ligand {3aR-[2(3@S, 8®@R), 3aa, 8ad]}-2,20
(cyclopropylidene)-bis{ 3a,8a-dihydro-8H-indeno[ 1,2d]-oxazole} 5 was prepared according to literature procedure. Flash
chromatography was performed using EM Science silica gel 60 (230-400 mesh). All glassware was oven dried, assembled hot
and cooled under a stream of nitrogen before use. Reactions with air sensitive materials were carried out by standard syringe
techniques.

Melting points were measured with a Fisher-Johns melting points apparatus and are uncorrected. *H-NMR were recorded on a
Varian Unity/Inova-500 NB (500 MHz), Varian Unity/Inova-400 NB (400 MHz), or Varian Mercury-300 (300 MHz).
Chemical shifts are reported in parts per million (ppm) downfield from TMS, using residual CDCl; (7.27 ppm) as an internal
standard. Data are reported as follows: Chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, m =
multiplet), coupling constant and integration. **C-NMR was recorded on Varian Unity/Inova-500 NB (125 MHz), Varian
Unity/Inova-400 NB (100 MHz), and Varian Mercury-300 (75MHz) spectrometers, using broadband proton decoupling.
Chemical shifts are reported in parts per million (ppm) downfield from TMS, using the middle resonance of CDCl3 (77.23) as
an internal standard. HPLC analyses were carried out on Waters 515 HPLC pump and a 2487 dual ! absorbance detector
connected to a PC with Empower workstation. Rotations were recorded on a JASCO-DIP-370 instrument. FT-IR spectrawere
recorded on a Mettler-Toledo ReactlR-4000. High Resolution Mass Spectra (HRMS) (ESI+) were obtained from the Mass
Spectrometry Laboratory, North Dakota State University, Fargo, North Dakota.

1a', 1b? 1¢2 1e* 1h° and 2a® have been previously described in the literature. The spectral characteristics of the compounds

prepared for this study were in complete agreement with that reported in the literature.

General synthetic procedure for the preparation of N-crotonates from chiral oxazolidinones
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To a stirred solution of corresponding chiral oxazolidinone (11.0 mmol) in anhydrous THF (45 mL) at 78 jC was added 1.0
eg. of n-BuLi. After 30 min 1.1 eq of crotonyl chloride (12.1 mmol) was then added dropwise and the mixture allowed to stir
for 30 minutes at £/8 jC and then allowed to warm to rt over two hours. The reaction was quenched with saturated agueous
ammonium chloride, and the slurry was concentrated under reduced pressure. The residue was re-dissolved in ethyl acetate

and washed with saturated agueous sodium bicarbonate. The organic layer was then washed with brine, dried over Na,SO,,

filtered, and concentrated under reduced pressure. The crude products were purified by flash column chromatography.

(5)-3-((E)-But-2-enoyl)-4-benzyl-5,5-dimethyloxazolidin-2-one (1d)

)OI\ j\/\ Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 1d (69% yield) as a white solid.
=
O; N ["125, 40.3 (c 0.8, CHCl3). Mp = 89 {C. 1H NMR (400 MHz, CDCly): # 1.32 (3H, ), 1.34 (3H, 9),
Bn

1.93 (d, J=6.8 Hz, 3H), 2.86 (dd, J=9.6, 14.4 Hz, 1H), 3.19 (dd, J=9.6, 14.4 Hz, 1H), 4.52 (dd, J=9.6,
14.4 Hz, 1H), 7.08-7.28 (m, 7H). 13C NMR (100 MHz): # 18.7, 22.6, 28.7, 35.4, 63.9, 82.3, 122.4, 126.9, 128.9, 129.2, 137.3,
146.7, 152.9, 165.5. IR (neat): 2980, 1770, 1690, 1640, 1390, 1330 cm™. HRMS (EI*) m/z Calcd for C16H19N03Na+:
296.1263. Found: 296.1271.

3-((E)-But-2-enoyl)-4-benzhydryloxazolidin-2-one (1f)
o o Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 1f (74% yield) as an amorphous solid.
O)LNJ\/\ [* 125, E218.4 (c 0.87, CHCl3). 1H NMR (400 MHz, CDCly): # 1.93 (d, J=6.0 Hz, 3H), 4.40 (m, 2H), 4.74
\_S/Ph (d, 3=5.2 Hz, 1H), 5.34 (m, 1H), 7.07-7.32 (m, 12H). 13C NMR (100 MHz, CDCl,): # 18.7, 50.9, 56.7, 64.9,
Ph 121.9, 127.2, 127.9, 128.6, 128.9, 129.0, 129.6, 138.3, 139.9, 147.2, 153.6, 165.0. IR (neat): 2980, 1780,
1680, 1640, 1380, 1330 cm™. HRM'S (EI*) m/z Calcd for CogH19NOgNat: 344.1263. Found: 344.1274.

(8)-3-Acryloyl-4-phenyloxazolidin-2-one (1g)

To a solution of acrylic acid (3.75 mmol) in 15 mL of ethyl acetate was added triethylamine (3.75 mmoal),

O)LNJ\/ followed by acryloyl chloride (3.75 mmol) at O jC. The reaction was stirred at 0 jC for 30 min, then at room

temperature for 1 h. The reaction was filtered and the filter cake was washed with ethyl acetate. The resultant

Ph solution was concentrated. The residue was taken up in 20 mL hexanes and swirled, then filtered and
concentrated. This anhydride was dissolved in THF and immediately used in the next step.

To a suspension of (S)-4-phenyloxazolidin-2-one (3 mmol) and lithium chloride (3.75 mmol) in 30 mL of THF was added

triethylamine (3.75 mmol), followed by the anhydride solution. The resulting mixture was stirred for 12 h. The solvent was

removed in vacuo. IN HCI (100 mL) was added and extracted with dichloromethane. Combined organic layers were washed

with sat. NaHCO, aqg., brine, then dried over Na,SO,. Concentration and purified by silica gel column chromatography
(hexane/ethy| acetate = 4/1) gave 1g (88% yield) as a white solid. [ ]?°; +143.1 (c 1.1, CHCl,). Mp = 85 {C. IH NMR (400
MHz, CDCl,): # 4.29 (dd, J=6.6, 9.2 Hz, 1H), 4.69 (dd, J=9.2, 9.2 Hz, 1H), 5.46 (dd, J=6.6, 9.2 Hz, 1H), 5.85 (d, J=10.4 Hz,
1H), 6.46 (d, J=17.2 Hz, 1H), 7.28-7.38 (m, 5H), 7.48 (dd, J=10.4, 17.2 Hz, 1H). 13C NMR (100 MHz, CDCl,): #57.9, 70.2,
126.2, 127.4, 128.9, 129.4, 132.4, 139.0, 153.8, 164.6. IR (neat): 3100, 2950, 2980, 1790, 1680, 1390 cm*. HRMS (EI") m/z
Calcd for CoH1iNOgNat: 240.0637. Found: 240.0650.
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General procedure for the N-acylation of chiral oxazolidinones

To a solution of the appropriate " ,$-unsaturated acid (11.0 mmol) in 15 mL of dichloromethane at 0 jC, under nitrogen, was
added oxaly! chloride (12.1 mmol) followed by one drop of DMF. After 10 minutes the solution was allowed to warm to room
temperature and stirred for two hours. The solvent and excess oxalyl chloride were removed in vacuo to give crude acid
chloride, which was used without further purification.

To astirred solution of (S)-4-phenyloxazolidin-2-one (11.0 mmol) in anhydrous THF (45 mL) at £/8 jC was added 1.0 eq. of
n-BuLi. After 30 min 1.1 eq of crude acid chloride was then added dropwise and the mixture allowed to stir for 30 minutes at B
78 iC and then allowed to warm to room temperature over two hours. The reaction was quenched with saturated aqueous
ammonium chloride, and the slurry was concentrated under reduced pressure. The residue was redissolved in ethyl acetate and

washed with saturated agqueous sodium bicarbonate. The organic layer was then washed with brine, dried over Na,SO,,

filtered, and concentrated under reduced pressure. The crude products were purified by flash column chromatography.

(5)-4-Phenyl-3-((E)-3-phenylacryloyl)oxazolidin-2-one (1i)

o o Silica gel column chromatography (hexane/ethyl acetate = 3/1) gave 1i (80% yield) as a white solid.
O)J\N)K/\Q ["1%5, +7.6 (c 0.74, CHCl5). Mp=173 {C. 'H NMR (400 MHz, CDCl): #4.29 (dd, J=6.2, 9.2 Hz, 1H),
oh 4.71 (dd, J=9.2, 9.2 Hz, 1H), 5.54 (dd, J=6.2, 9.2 Hz, 1H), 7.31-7.39 (m, 8H), 7.56 (m, 2H), 7.76 (d,

J=15.6 Hz, 1H), 7.91 (d, J=15.6 Hz, 1H). 13C NMR (100 MHz, CDCly): #58.1,70.2, 117.1, 126.2, 128.8, 128.9, 129.1, 129.4,

130.1, 134.7, 139.3, 146.9, 154.0, 164.9. IR (neat): 2980, 1780, 1680, 1640, 1390 cm. HRMS (EI*) m/z Calcd for
C1gH15NOzNa*: 316.0949. Found: 316.0957.

(8)-3-((E)-3-(4-Bromophenyl)acryloyl)-4-phenyloxazolidin-2-one (1j)

o o Silica gel column chromatography (hexane/ethyl acetate = 3/1) gave 1j (83% yield) as awhite solid.
OJKNJK/\@L [*1%°; ER2.3 (¢ 1.0, CHCl3). Mp = 137 {C. IH NMR (400 MHz, CDCl,): # 4.29 (dd, J=6.6, 8.8 Hz,

o gr 1H), 4.72 (dd, J=8.8, 8.8 Hz, 1H), 5.53 (dd, J=6.6, 8.8 Hz, 1H), 7.31-7.50 (m, 9H), 7.67 (d, J=15.6
Hz, 1H), 7.89 (d, J=15.6 Hz, 1H). 13C NMR (100 MHz, CDCly): #58.1, 70.2, 117.1,125.2, 126.2, 128.9, 129.4, 130.2, 132.4,

1336, 139.2, 1454, 1540, 164.7. IR (neat): 2980, 1770, 1680, 1640, 1390 cm™ HRMS (EI*) m/z Calcd for
CygH14BrNO,Nat: 394.0055. Found: 394.0061.

(5)-3-((E)-3-(Furan-2-yl)acryloyl)-4-phenyloxazolidin-2-one (1k)

Silica gel column chromatography (hexane/ethyl acetate = 3/1) gave 1k (73% yield) as a white solid.

O o
O)LN o ["1%5, £65.8 (c 1.1, CHCly). Mp = 144 iC. H NMR (400 MHz, CDCl,): # 4.28 (dd, J=6.4, 8.8 Hz,
0/ 1H), 4.70 (dd, J=8.8, 8.8 Hz, 1H), 5.52 (dd, J=6.4, 8.8 Hz, 1H), 6.44 (m, 1H), 6.64 (d, J=3.2 Hz, 1H),

7.29-7.52 (m, 5H), 7.50 (d, J=15.6 Hz, 1H), 7.73 (d, J=15.6 Hz, 1H). 13C NMR (100 MHz, CDCl,): #

Ph

58.1, 70.1, 112.7, 114.6, 116.3, 126.1, 128.8, 129.4, 132.7, 139.3, 1455, 1515, 153.9, 164.9. IR (neat): 3200, 2980, 1770,
1680, 1640, 1390 cmPL, HRMS (EI*) miz Calcd for C;gH,3NO,Nat: 306.0742. Found: 306.0749.

(E)-tert-Butyl 4-0x0-4-((S)-2-0x0-4-phenyloxazolidin-3-yl)but-2-enoate (11)
Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 11 (61% yield) as a white solid.

)Ok o [" 125, +74.6 (c 1.4, CHCl,). Mp = 113 {C. 1H NMR (400 MHz, CDCly): # 1.49 (s, 9H), 4.33 (dd,
Pz (@)

o WY

\_< 0 T<
Ph
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J=6.2, 8.7 Hz, 1H), 4.74 (dd, J=8.7, 8.7 Hz, 1H), 5.48 (dd, J=6.2, 8.7 Hz, 1H), 6.78 (d, J=15.7 Hz, 1H), 7.30-7.40 (m, 5H),
8.07 (d, J=15.7 Hz, 1H). 13C NMR (100 MHz, CDCly): # 28.1, 57.9, 70.4, 82.2, 126.2, 129,2, 129.5, 131.4, 136.9, 136.9,

138.6, 153.5, 163.7, 164.2. IR (neat): 2980, 1770, 1680, 1480, 1390 cm™. HRMS (EI*) nmvz Calcd for C17H19NO5Na+:
340.1161. Found: 340.1154.

(E)-Ethyl 4-0x0-4-((S)-2-0x0-4-phenyloxazolidin-3-yl)but-2-enoate (1m)
o o Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 1m (76% yield) as a white solid.
O)J\NJ\/}(OB [* 125, +94.2 (c 0.5, CHCI). Mp = 96 {C. IH NMR (400 MHz, CDCly): # 1.29 (t, J=7.1 Hz, 3H), 4.30
bh © (9, 3=7.1 Hz, 2H), 4.73 (dd, J=8.9, 8.9 Hz, 1H), 5.46 (dd, J=6.4, 8.9 Hz, 1H), 6.84 (d, J=15.5 Hz, 1H),
7.28-7.39 (m, 5H), 8.14 (d, J=15.5 Hz, 1H). 13C NMR (100 MHz, CDCly): # 14.3, 57.9, 70.5, 126.2, 129.1, 129.5, 132.2,

134.8, 155.4, 163.5, 164.9. IR (neat): 2950, 1780, 1600, 1510, 1340 cm™. HRMS (EI*) nmvz Calcd for C15H15NO5Na+:
312.0848. Found: 312.0859.

(E)-4-Methoxybenzyl 4-0x0-4-((5)-2-0x0-4-phenyloxazolidin-3-yl)but-2-enoate (1n)
0 o Under nitrogen atmosphere, to a solution of " $-unsaturated acid in 15 mL of
o)kN)J\/\O/\@\ dichloromethane was added oxaly! chloride followed by one drop of DMF at O jC. After 10
OMe Min, the reaction was allowed to warm to room temperature, and stirred at room temperature
for 3 h. The solvent and excess oxalyl chloride were removed in vacuo to give a crude acid

chloride, which was used without further purification.

Under nitrogen atmosphere, to a solution of 2-oxazolidinone (10 mmol) in THF (40 mL) was added MeMgBr (3.0 M solution
in THF) at 0 jC and then the whole was stirred at 0 jC for 30 min. A solution of crude acid chloride in THF (15 mL) was
added at 0 {C over 1 h and the mixture was stirred at 0 jC for 2 h. The reaction was quenched with satd. NH,Cl ag. The
organic layer was separated and the water layer was extracted with ethyl acetate. The combined organic layers were washed

with IN NaOH and brine, and then dried over Na,SO,. Concentration and purification by silica gel column chromatography
(hexane/ethy| acetate = 4/1) gave 1n (59% yield) as a white solid. [ ]?5, +40.0 (c 0.1, CHCIl3). Mp = 82 {C. 1H NMR (400
MHz, CDCl,): #3.79 (s, 3H), 4.24 (dd, J=6.4, 8.8 Hz, 1H), 4.66 (dd, J=8.9, 8.9 Hz, 1H), 4.88 (s, 2H), 5.48 (dd, J=6.4, 8.8 Hz,
1H), 6.87 (d, J=12.2 Hz, 1H), 7.25-7.38 (m, 9H), 7.75 (d, J=12.2 Hz, 1H). 13C NMR (100 MHz, CDCl,): # 55.5, 57.9, 69.9,
73.3,97.0, 114.3, 126.0, 127.2, 128.8, 129.4, 130.0, 132.3, 153.7, 164.6. IR (neat): 2980, 1770, 1680, 1480, 1390 cm™. HRMS
(EI*) m/z Caled for CyH19NOgNa™: 376.1161. Found: 371.1165.

General procedure for the synthesis of imidoyl chlorides:

A mixture of amide and thiony! chloride (3 eq) was heated to reflux for 12 h. Excess thiony! chloride was evaporated and the
product dried in vacuo for 24 h. The mass recovery for crude product was essentially quantitative in each case. The crude
products were typically either yellow oils or yellow solids. The crude products were used without further purification.
Preparation of imidoyl chloride 2a has been previously reported.®

N-((4-Bromophenyl)chloromethylene)(4-nitrophenyl)methanamine (2b)
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Oil. IH NMR (400 MHz, CDCly): #4.95 (s, 2H), 7.54-7.61 (m, 4H), 7.91 (d, J=8.0 Hz, 2H), 8.20

N
/@/L:@No (d, J=8.0 Hz, 2H). IR (neat): 1520, 1330 cm™. HRMS (EI*) m/z Calcd for Cy4H10CIBrN,O,Na':
2
Br

374.9512. Found: 374.9521.

N-(Chloro(furan-2-yl)methylene)(4-nitrophenyl)methanamine (2¢)

\ Solid. Mp = 85 {C. IH NMR (400 MHz, CDCly): #4.98 (s, 2H), 6.53 (dd, J=1.4, 3.0 Hz, 1H), 7.13
G/)L/(:@\Noz (dd, J=3.0 Hz, 1H), 7.57-7.59 (m, 3H), 8.22 (dd, J=7.2 Hz, 2H). IR (neat): 1670, 1610, 1510, 1330
\o cm™®. HRMS (EI*) mvz Calcd for C12HgCIN,O5Na*: 287.0199. Found: 287.0190.

N-(Chloro(thiophen-2-yl)methylene)(4-nitrophenyl)methanamine (2d)

N Solid. Mp = 89 | C. 1H NMR (400 MHz, CDCly): #4.93 (s, 2H), 7.07 (dd, J=3.6, 5.2 Hz, 1H,), 7.48
@A/CI\@\NOQ (dd, J=1.2, 5.2 Hz, 1H), 7.56 (d, J= 9.2Hz, 2H), 7.70 (d, J=1.2, 3.6 Hz, 1H), 8.20 (dd, J=9.2 Hz, 2H).
\s IR (neat): 1660, 1600, 1520, 1330 cm™. HRMS (EI*) mvz Calcd for C12HgCIN,O,SNat: 302.9971.
Found: 302.9978.

(/V-(1-Chloro-2,2-dimethylpropylidene)(4-nitrophenyl)methanamine (2¢)
N/\©\ Oil. IH NMR (400 MHz, CDCly): # 1.30 (s, 9H), 4.73 (s, 2H), 7.51 (d, J=8.8 Hz, 2H), 8.18 (d,
Cl NO

|
% 2 J=88 Hz, 2H). IR (neat): 1520, 1330 cm™ HRMS (EI*) m/z Calcd for CypH3sCIN,O,Na™:
277.0719. Found: 277.0721.

N-(Chloro(phenyl)methylene)(phenyl)methanamine (2f)
Oil. IH NMR (400 MHz, CDCly): # 4.95 (s, 2H), 7.30-7.49 (8H, m), 8.08 (d, J=6.4 Hz, 2H). IR (neat): 1660,
N""Ph

A

Ph™ “Cl

1600, 1520, 1330 cm™. HRM'S (EI*) mvz Calcd for C14H1,CINat: 252.0556. Found: 252.0551.

General procedure for diastereoselective 1,3-dipolar cycloaddition of nitrile ylide.

To a flame-dried flask containing 4+ molecular sieves (300 mg), a CH,Cl, (3 mL) solution of substrate (0.3 mmol) and
imidoy! chloride (0.45 mmol) was added. The organic base, iProEtN (0.45 mmol), was added at room temperature. After
stirring at room temperature for 24 h, the reaction was quenched using 10 % ag. HCl and extracted with CH,Cl, (10 mL). The

organic layer was washed by NaHCO4 (10 mL) and brine (10 mL), then dried over Na,SO,. This solution was concentrated to

give crude product, which was analyzed by 1H-NMR to determine the actual diastereomeric ratio. Purification by silica gel
column chromatography gave the product.

The normal absence of an NMR-visible second diastereomer in the crude product mixture could be made with
confidence because the dihydropyrrole products are so easily analyzed by H-NMR. The most distinctive signal is a doublet at
around 6.0 ppm for the C5-methine hydrogen, in an area of the spectrum that is normally devoid of other overlapping signals
even in the crude form. Usually there are a series of other fairly distinctive signals: the C3- and C4-methine hydrogens, the
two doublets from the p-nitrophenyl group in products products 3a-q, the ABX pattern for the oxazolidinone hydrogens when
the standard phenyl-substituted oxazolidinone is used (products 3b, 3g-r), and the methyl doublet when crotonate substrates
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are used (products 3b, 3n-r). When significant amounts of a second diastereomer were produced (products 3¢, 3d), it was very
easy to see by NMR.

For each product, the chiral auxiliary was cleaved under reductive conditions and the resulting alcohol was analyzed
for enantiomeric excess by chiral hplc. The crude product (no column chromatography) was dissolved in THF (4 mL). To this
solution was added NaBH, (0.3 mmol) in H,O (1 mL) at O jC. After stirring at 0 jC for 5 h, the reaction was quenched using

satd. ag. NH,Cl and extracted by diethyl ether (10 mL). The combined organic layers were washed with brine, then dried over
Na,SO,. Concentration and purification by silica gel column chromatography gave the alcohol product which was then

analyzed by chiral hplc to determine the ee for the major isomer. Racemic alcohols were prepared by conducting the
cycloaddition/reduction procedure on substrates using achiral oxazolidinone as the achiral auxiliary. In the case of the acrylate
substrate 1g, the alcohol derivative of product 3g could not be resolved by chiral hplc, but was instead converted to it® acetate
derivative 3g’ which could be resolved.

(2°S,2R,35,45)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo0-4-
phenyloxazolidine (3b)

Ph
O/—\"‘\l o Silica gel column chromatography (hexane/acetone = 3/1) gave 3b (87% yield) as a yellow amorphous
\[( solid. ["]%°, B11.4 (c 0.97, CHCl5). 'H NMR (400 MHz, CDCl5): # 1.29 (d, J=7.2 Hz, 3H), 3.80 (dd,
®) .\Me
4-NOCeHs = J=8.7, 17.5 Hz, 1H), 3.98 (dd, J=5.8, 11.9 Hz, 1H), 4.12 (m, 1H), 4.53 (dd, J=5.8, 11.9 Hz, 1H), 4.74

N
Ph  (dd, J=5.8, 11.9 Hz, 1H), 5.89 (d, J=10.0 Hz, 1H), 7.11 (m, 2H), 7.12-7.44 (m, 8H), 7.84 (d, J=8.2 Hz,

2H), 8.18 (d, J=8.2 Hz, 2H). 13C NMR (100 MHz, CDCly): #17.9, 26.1, 46.1, 56.1, 57.8, 70.0, 123.4, 125.9, 128.5, 128.6,
128.9, 129.0, 129.3, 129.4, 131.4, 138.8, 146.9, 147.8, 153.5, 171.1, 179.4. IR (neat): 3030, 1780, 1690, 1510, 1350 cm™.
HRMS (EI*) m/z Calcd for CZ7H23N305Na+: 492.1535. Found: 492.1526.

((2R,35,45)-3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methanol (3b”)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3b’ (86% yield) as a yellow
amorphous solid. [" ]25D +67.5 (c 0.54, CHCl,). The ee was determined to be >99% by HPLC

O,N (Daicel Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 17.5 min and minor
45.6 min). 'H NMR (400 MHz, CDCly): # 1.34 (d, J=7.2 Hz, 3H), 1.60 (brs, 1H), 2.56 (m, 1H), 3.08 (m, 2H), 3.60 (M, 1H),

551 (d, J=10.0 Hz, 1H), 7.45 (m, 5H), 7.92 (d, J=7.2 Hz, 2H), 8.16 (d, J=7.2 Hz, 2H). 13C NMR (100 MHz, CDCly): # 17.5,
46.2, 52.5, 62.4, 73.9, 123.7, 127.1, 128.4, 128.5, 128.9, 131.2, 148.1, 178.8. IR (neat): 3340, 2960, 1600, 1700, 1520, 1340
cmPL, HRMS (EI*) m/z Calcd for CigH1gN,05Nat: 333.1215. Found: 333.1201.

(2°S,2R,3S,4S5)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo0-4-benzyloxazolidine

(3¢)
Bn
/—\ o Silica gel column chromatography (hexane/acetone = 3/1) gave 3¢ (81% yield as a major) as a yellow
Oo_ N
\[( amorphous solid. [" ]%°, B100.3 (c 2.5, CHCl3). *H NMR (400 MHz, CDCly): major; # 1.39 (3H, d,
(0] Me
4-NO,CgH, ' J=7.4 Hz), 2.58 (1H, m), 3.08 (1H, dd, J=7.8, 13.6 Hz), 3.25 (dd, J=8.1, 8.1 Hz), 3.80-3.88 (m, 2H),
=

Ph 429 (m, 1H), 4.76 (dd, J=7.8, 8.9 Hz, 1H), 5.86 (d, J=8.9 Hz, 1H), 7.05 (d, J=7.0 Hz, 2H), 7.19-7.49
(m, 8H), 7.93 (d, J=7.8 Hz, 2H), 8.10 (d, J=8.8 Hz, 2H). Minor; # 1.41 (d, J=7.8 Hz, 3H), 2.61 (dd, J=7.8, 10.1 Hz, 1H), 4.03-
4.31 (m, 2H), 4.61 (dd, J=6.0, 8.8 Hz, 1H), 6.02 (d, J=8.8 Hz, 1H), 6.93-8.12 (m, 14H). 13C NMR (100 MHz, CDCly): Magor,
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# 18.0, 38.1, 46.1, 55.6, 56.1, 66.2, 76.0, 123.3, 127.7, 128.6, 128.8, 129.9, 129.2, 129.5, 131.4, 132.7, 135.0, 146.9, 147.7,
153.2, 171.2, 179.2. Minor; # 18.6, 36.7, 46.5, 55.4, 55.9, 66.5, 76.3, 123.5, 127.5, 128.6, 128.9, 129.1, 129.2, 129.8, 131.1,

132.7, 135.1, 146.6, 147.6, 153.4, 171.5, 178.7. IR (neat): 2980, 1770, 1690, 1620, 1580, 1520, 1340 cm*. HRMS (EI*) m/z
Calcd for C23H25N605Na+: 484.1872. Found: 484.1881.

(2°S,2R,35,4S5)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-ox0-4-benzyl-3,3-

\/ Bn dimethyloxazolidine (3d)
o N o} Silica gel column chromatography (hexane/ethyl acetate = 3/1) gave 3d (72% yield as a mixture of
\[g _me diastereomers) as a yellow amorphous solid. [" 125, B12.2 (c 0.54, CHClg). 'H NMR (400 MHz,
4-NO,CgH
TS CDCl,, an almost equal mixture of two diastereomers): # 0.56 (s, 3H), 1.07 (s, 3H), 1.24 (s, 3H),
Ph

1.25 (s, 3H), 1.29 (d, J=7.2 Hz, 3H), 1.37 (d, J=7.6 Hz, 3H), 1.68 (m, 1H), 1.95 (d, J=14.8 Hz, 1H), 2.82 (m, 3H), 3.99 (m,
3H), 4.21 (m, 1H), 4.63 (m, 1H), 5.86 (d, J=8.8 Hz, 1H), 6.03 (d, J=8.4 Hz, 1H), 6.93-8.12 (m, 28H). 13C NMR (100 MHz,
CDClj, diastereomeric mixture): # 18.3, 18.6, 22.1 22.7, 27.6, 28.9, 33.3, 35.9, 46.4, 47.4, 56.0, 56.3, 63.2, 63.5, 76.1, 76.3,

82.1, 82.5, 123.5, 123.6, 126.9, 127.0, 128.4, 128.6, 128.6, 128.8, 128.9, 129.0, 129.3, 129.7, 129.8, 131.2, 131.3, 132.7, 132.9,
136.6, 146.7, 146.9, 147.6, 147.7, 152.4, 152.5, 171.7, 171.9, 178.6. IR (neat): 2980, 1770, 1690, 1620, 1580, 1520, 1340 cm™.

HRMS (EI*) vz Calcd for CagH2oNzO,Nat: 534.2005. Found: 534.2013.

(2°S,2R,35,4S5)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo0-4-

\\ isopropyloxazolidine (3e)
O/—g,‘; o Silica gel column chromatography (hexane/acetone = 3/1) gave 3e (83% yield) as a yellow amorphous
\[( solid. ["]%°, £93.8 (c 2.9, CHCl5). 'H NMR (400 MHz, CDCly): # 0.74 (d, J=7.0 Hz, 6H), 1.35 (d,
(0] Me
4-NOCeHax J=7.4 Hz, 3H), 2.10 (septet, d, J=7.0 Hz, 1H), 3.29 (dd, J=8.8, 8.8 Hz, 1H), 3.55 (m, 1H), 4.22 (m,
N

Ph  1H), 4.76 (dd, J=5.8, 9.2 Hz, 1H), 5.83 (d, J=8.4 Hz, 1H), 7.37 (d, J=8.7 Hz, 1H), 7.41-7.47 (m, 4H),
7.88 (M, 2H), 8.11 (d, J=8.7 Hz, 2H). 13C NMR (100 MHz, CDCl.): # 14.8, 17.9, 18.0, 28.8, 46.3, 55.9, 58.9, 635, 76.0,
123.3, 128.6, 128.9, 129.2, 131.3, 132.7, 146.9, 147.7, 153.9, 171.6, 179.3. IR (neat): 2970, 1770, 1690, 1510, 1390 cm'™.
HRMS (EI) m/z Calcd for CpgHsNgOsNa*: 436.1872. Found: 436.1855.

(2°S,2R,35,45)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo0-4-
(diphenylmethyl)oxazolidine (3f)

Ph Silica gel column chromatography (hexane/acetone = 3/1) gave 3f (80% yield) as a yellow amorphous

/_{}\Pho solid. [* 1%y, +29.3 (c 1.4, CHCl,). 1H NMR (400 MHz, CDCly): # 1.25 (d, J=7.4 Hz, 3H), 3.58 (dd,

O\[(N J=7.8, 9.1 Hz, 1H), 3.89 (m, 1H), 4.04 (dd, J=7.8, 9.1 Hz, 1H), 4.51 (d, J=7.3 Hz, 1H), 4.54 (dd,

4_N02CC6’H4 M 1=6.6, 9.1 Hz, 1H), 4.63 (m, 1H), 5.81 (d, J=8.8 Hz, 1H), 6.99-7.48 (m, 15H), 7.83 (m, 2H), 8.10 (d,
=

Ph  J=8.7 Hz, 2H). 13C NMR (100 MHz, CDCl,): # 18.2, 46.9, 52.1, 55.9, 56.7, 75.9, 123.3, 127.4, 128.1,
128.6, 128.7, 128.9, 129.2, 129.2, 131.3, 132.7, 138.0, 139.4, 142.9, 146.8, 147.1, 147.7, 151.8, 153.3, 155.4, 171.0, 178.9. IR
(neat): 3030, 1780, 1690, 1510, 1350 cm™. HRMS (EI*) m/z Calcd for CagH2oNgOg Na*: 582.2005. Found: 582.2001.

(2°S,2R,395)-{[3,4-Dihydro-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo0-4-phenyloxazolidine (3g)
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Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3g (74% vyield) as a yellow

Ph N
— . amorphous solid. [* 125, £88.3 (¢ 1.3, CHCl,). 1H NMR (400 MHz, CDCl.): # 3.18 (m, 1H), 3.80
O\[(N (dddd, J=4.0 5.6, 7.0, 12.8 Hz, 1H), 4.05 (dd, J=7.0, 9.6 Hz, 1H), 4.54 (dd, J=7.0, 10.5 Hz, 1H),

(e}
ANO,CH, 5.06 (dt, J=7.0 Hz, 1H), 5.96 (d, J=9.6 Hz, 1H), 7.10-7.49 (m, 10H), 7.41 (m, 2H), 8.18 (d, J=8.7

—

N"ph  Hz, 2H). 13C NMR (100 MHz, CDCly): # 38.6, 47.4, 57.8, 70.1, 78.2, 1235, 125.9, 128.3, 128.9,
129.3, 12.4, 131.6, 133.3, 138.7, 146.7, 147.8, 153.6, 171.0, 174.6. IR (neat): 3070, 1770, 1670, 1630, 1520, 1380 cm™. HRMS
(EI™) mVz Caled for CogH21N3OgNat: 478.1379. Found: 478.1358.

(2R,35)-3,4-dihydro-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methyl acetate (3g)

The cycloadduct was dissolved in THF (4 mL). To this solution was added NaBH, (0.3 mmol) in
Me” YO H,O (1 mL) at 0 jC. After tirring at 0 jC for 5 h, the reaction was quenched by satd. ag. NH,Cl and
extracted by diethyl ether (10 mL). Combined organic layers were washed with brine, then, dried

OoN over Na,SO, and concentration. To a solution of this crude in pyridine (2 mL) was added acetic

anhydride (1.05 eg) and DMAP (1 mg) at 0 jC and stirred at room temperature. After 1 h, IN HCI and ethyl acetate were
added and organic layer was separated. The organic layer was washed with 1N HCI, satd. NaHCO; and brine, and then dried
over Na,SO,. Concentration and silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3g’ (92% yield) as a

yellow amorphous solid. [* ]25D +27.1 (c 0.2, CHCI,). The ee was determined to be >99% by HPLC (Daicel Chiralcel AD-H,
hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 24.4 min and minor 14.3 min). 14 NMR (400 MHz, CDCl3): 1.90 (s, 3H),
3.02 (m, 1H), 3.18 (m, 1H), 3.27 (m, 1H), 3.54 (m, 1H), 3.66 (dd, J=8.7, 11.3 Hz, 1H), 5.56 (d, J=7.9 Hz, 1H), 7.46-7.52 (m,
5H), 7.95 (d, J=8.0 Hz, 2H), 8.20 (d, J=8.0 Hz, 2H). 13C NMR (100 MHz, CDCl,): #20.9, 39.6, 40.8, 64.3, 76.2, 123.7, 128.1,
128.5, 128.9, 131.6, 133.8, 146.9, 147.5, 170.7, 174.5. IR (neat): 1720, 1620, 1510, 1350 cm™. HRMS (EI") mvz Calcd for
Ci9H18N,0,Na': 361.1164. Found: 361.1148.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-ethyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-ox0-4-phenyloxazolidine
(3h)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3h (91% yield) as a yellow
amorphous solid. [" ]25D B13.1 (c 1.3, CHCl,). IH NMR (400 MHz, CDCl3): #0.86 (t, J=7.6 Hz, 3H),
1.55 (m, 1H), 3.86 (dd, J=9.6, 9.6 Hz, 1H), 4.01 (dd, J=6.0, 9.6 Hz, 1H), 4.07 (m, 1H), 4.55 (dd, J=6.0,
8.4 Hz, 1H), 4.85 (dd, J=6.0, 9.2 Hz, 1H), 5.80 (d, J=8.4 Hz, 1H), 7.11 (d, J=8.0 Hz, 2H), 7.23-7.47
(m, 8H), 7.82 (m, 2H), 8.17 (d, J=8.4 Hz, 2H). 13C NMR (100 MHz, CDCly): #11.8, 24.9, 53.2, 57.8,

69.9, 123.4, 125.8, 128.5, 129.0, 129.4, 131.2, 132.9, 138.8, 147.0, 147.7, 153.6, 171.4, 178.3. IR (neat): 2936, 1770, 1700,
1620, 1520, 1380 cm™. HRMS (EI*) mvz Calcd for CogHsN¢Os: 525.1908. Found: 525.1898.

(2R,35,4S5)-4-ethyl-3,4-Dihydro-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methanol (3h’)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3h’ (82% vyield) as a yellow
amorphous solid. [" ]25D +44.1 (c 0.6, CHCIly). The ee was determined to be 99% by HPLC (Daicel

HO Et

O,N Chiralcel AD, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 15.1 min and minor 19.5 min). 1H
NMR (400 MHz, CDCl,): # 1.07 (t, J=7.5 Hz, 3H), 1.58 (m, 2H), 1.92 (m, 1H), 3.10 (m, 2H), 3.52 (m, 1H), 5.49 (d, J=7.5 Hz,
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1H), 4.07 (m, 1H), 4.55 (dd, J=6.0, 8.4 Hz, 1H), 4.85 (dd, J=6.0, 9.2 Hz, 1H), 5.80 (d, J=8.4 Hz, 1H), 7.50-7.54 (m, 5H), 7.93
(d, J=8.0 Hz, 2H), 8.20 (d, J=8.8 Hz, 2H). 13C NMR (100 MHz, CDCl,): # 12.3, 24.2, 49.1, 53.7, 62.7, 74.5, 123.7, 127.6,

128.3, 128.4, 128.5, 128.6, 131.9, 133.5, 147.2, 148.3. IR (neat): 3340, 2960, 1600, 1700, 1520, 1340 cm™. HRMS (EI*) m/z
Calcd for C19H20N203Na+: 347.1372. Found: 347.13509.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-phenyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-0x0-4-
phenyloxazolidine (3i)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3i (80% yield) as a yellow
amorphous solid. [" ]25D Er23.5 (c 1.7, CHCl,). IH NMR (400 MHz, CDCly): # 3.91 (dd, J=8.9, 8.9
Hz, 1H), 3.98 (dd, J=8.9, 8.9 Hz, 1H), 4.61 (dd, J=6.1, 9.1 Hz, 1H), 4.88 (dd, J=6.1, 9.1 Hz, 1H), 5.29
(m, 1H), 6.10 (d, J=8.9 Hz, 1H), 7.05-7.47 (m, 15H), 7.76 (d, J=7.2 Hz, 2H), 8.19 (d, J=8.8 Hz, 2H).
13C NMR (100 MHz, CDCly): #57.9,57.9, 58.9, 70.0, 123.5, 125.8, 127.7, 127.8, 128.6, 129.0, 129.0,

129.4, 129.4, 129.5, 131.3, 132.6, 138.6, 139.9, 146.6, 147.8, 153.4, 170.7, 175.9. IR (neat): 2936, 1770, 1700, 1620, 1520,
1380 cm®. HRM'S (EI*) mvz Calcd for CapHsNgO:Nat: 554.1692. Found: 554.1680.

(2R,35,45)-3,4-Dihydro-4-phenyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methanol (3i’)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3i’ (85% yield) as a white
amorphous solid. [" ]25D B105.6 (c 0.93, CHCIy). The ee was determined to be 99% by HPLC

O,N (Daicel Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, mgjor 30.9 min and minor 18.4
min). H NMR (400 MHz, CDCly): # 1.50 (brs, 1H), 2.79 (m, 1H), 3.19 (d, J=6.8 Hz, 2H), 4.73 (brs, 1H), 5.60 (d, J=8.4 Hz,
1H), 7.16-7.86 (m, 10H), 7.86 (d, J=8.4 Hz, 2H), 8.20 (d, J=8.8 Hz, 2H). 13C NMR (100 MHz, CDCl,): # 55.1, 58.3, 62.3,
74.2, 123.6, 123.8, 124.8, 127.4, 127.6, 128.4, 128.7, 128.8, 129.4, 131.2, 147.8. IR (neat): 3320, 1600, 1520, 1350 cm™.
HRMS (EI*) mvVz Calcd for CpgH2oN,04Na*: 395.1372. Found: 395.1359.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-(4-bromophenyl)-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-ox0-4-
phenyloxazolidine (3j))

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3j (68% yield) as a yellow
amorphous solid. [" ]25D £r16.9 (c 1.6, CHCly). IH NMR (400 MHz, CDCly): #3.90 (2H, m),
4.62 (1H, dd, J=6.2, 9.1 Hz), 4.82 (1H, dd, J=7.2, 9.1 Hz), 5.27 (1H, m), 6.10 (1H, d, J=9.2
Hz), 6.92-7.73 (16H, m), 8.18 (2H, d, J=8.8 Hz). 13C NMR (100 MHz, CDCly): #57.1, 57.9,

58.9, 70.1, 121.7, 123.6, 125.9, 128.8, 129.0, 129.1, 138.5, 139.0, 146.2, 147.9, 153.4, 170.4,
175.3. IR (neat): 3060, 1780, 1690, 1620, 1520, 1380 cmPL, HRMS (EI*) m/z Calcd for CayHo4BrNgO:Nat: 554.1692. Found:
554.1677.

(2R,35,495)-3,4-dihydro-4-(4-bromophenyl)-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methanol (3j’)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3j° (78% yield) as as a
Br yellow amorphous solid. [" ]25D £102.2 (c 0.86, CHCI5). The ee was determined to be 99% by

HPLC (Daicel Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 31.3 min and
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minor 35.6 min). 1H NMR (400 MHz, CDCly): # 2.72 (m, 1H), 3.14 (m, 2H), 4.71 (brs, 1H), 5.55 (d, J=7.6 Hz, 1H), 7.04-7.49

(m, 9H), 7.82 (d, J=8.4 Hz, 2H), 8.17 (d, J=8.4 Hz, 2H). 13C NMR (100 MHz, CDCl.): #54.8, 57.7, 62.1, 74.2, 121.2, 123.7,

126.9, 128.4, 128.6, 128.7, 128.9, 139.2, 147.5. IR (neat): 3350, 1600, 1340 cm™. HRMS (EI") m/z Calcd for
CozH 1gBrN203Na+Z 473.0477. Found: 473.04809.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-(furan-2-yl)-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo0-4-
phenyloxazolidine (3k)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3k (73% vyield) as a yellow
amorphous solid. [" ]25D B118.7 (c 0.97, CHCl,). IH NMR (400 MHz, CDCly): # 3.80 (dd, J=8.8,
8.8 Hz, 1H), 3.97 (dd, J=6.2, 8.8 Hz, 1H), 4.56 (dd, J=5.8, 8.8 Hz, 1H), 5.15 (dd, J=6.2, 8.8 Hz,
1H), 5.34 (m, 1H), 6.10 (m, 2H), 6.24 (m, 1H), 7.09-7.47 (m, 14H), 7.84 (d, J=7.2 Hz, 2H), 8.20 (d,
J=8.8 Hz, 2H). 13C NMR (100 MHz, CDCly): #51.3, 55.5, 59.9, 70.1, 76.9, 110.8, 123.4, 125.9,

128.7, 129.0, 129.4, 131.4, 132.5, 138.6, 142.8, 146.5, 147.8, 151.6, 153.4, 170.5, 173.4. IR (neat): 3040, 1780, 1690, 1620,
1520, 1380 cm™. HRMSS (EI*) mVz Calcd for CagH23NgOgNa*: 544.1485. Found: 544.1473.

((2R,35,4S5)-4-(Furan-2-yl)-3,4-dihydro-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methanol (3k’)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3k’ (58% yield) as a yellow
oY, amorphous solid. [" ]25D B72.7 (c 0.22, CHCI3). The ee was determined to be 99% by HPLC
HO S (Daicel Chiralcel OD, hexaneli-PrOH=5/1, 0.5 mL/min, 254 nm, mgjor 21.0 min and minor 22.4

Ph  min). IH NMR (400 MHz, CDCl,): # 1.4-1.8 (brs, 1H), 2.98 (brs, 1H), 3.09-3.16 (m, 2H), 4.82

(brs, 1H), 5.63 (d, J=7.1 Hz, 1H), 6.05 (s, 1H), 6.26 (s, 1H), 7.32-7.50 (m, 6H), 7.90 (2H, d,

J=7.6 Hz), 8.17 (2H, d, J=8.2 Hz). 13C NMR (100 MHz, CDCly): #51.4, 61.7, 74.6, 76.9, 107.0, 110.8, 123.7, 128.4, 128.5,

128.8, 131.4, 133.2, 142.4, 147.3, 147.6, 152.6, 173.3. IR (neat): 3350, 1600, 1340 cm™. HRMS (EI*) m/z Calcd for
Ca1H1gN,0,Nat: 385.1164. Found: 385.1148.

(2°S,2R,3S5,45)-{|3,4-Dihydro-4-(furan-2-yl)-2-(4-nitrophenyl)-4-(2-oxo-4-phenyoxazolidin)-5-phenyl-2 H-pyrrol-3-yl]-3-

calboxylic acid zerz-butyl ester (31)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 31 (58% yield) as a yellow
amorphous solid. [" ]2, £62.1 (c 0.8, CHCl5). 'H NMR (400 MHz, CDCly): # 1.28 (s, 9H),
3.76 (dd, J=8.8, 8.8 Hz, 1H), 3.97 (dd, J=6.0, 8.8 Hz, 1H), 4.50 (dd, J=5.8, 8.8 Hz, 1H), 4.82
(m, 1H), 5.37 (m, 1H), 6.03 (d, J=8.8 Hz, 1H), 7.10-7.46 (m, 10H), 7.91 (m, 2H), 8.19 (d, J=8.8
Hz, 2H). 13C NMR (100 MHz, CDCly): # 27.9, 52.7, 57.9, 58.9, 70.0, 76.9, 78.1, 82.9, 123.4,

125.9, 128.6, 128.7, 128.9, 129.1, 129.4, 129.5, 131.6, 132.5, 138.6, 146.3, 147.9, 153.3, 168.9, 170.1, 172.0. IR (neat): 3070,
1780, 1700, 1520, 1350 cm™. HRM'S (EI*) nvz Calcd for CayH2oNzO-: 555.2006. Found: 550.2026.

(35,4S,5R)-tert-Butyl-4,5-dihydro-4-(hydroxymethyl)-5-(4-nitrophenyl)-2-phenyl-3 H-pyrrole-3-carboxylate (31°)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 31’ (74% yield) as a yellow
O\ amorphous solid. ["]%° B79.6 (¢ 1.0, CHCl,). The ee was determined to be 99% by HPLC
HO Y\ omu D
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(Daicel Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 14.0 min and minor 9.47 min). 1H NMR (400 MHz,
CDCly): #1.30 (s, 9H), 3.02 (m, 1H), 4.28 (s, 1H), 5.69 (d, J=7.6 Hz, 1H), 7.13-7.66 (m, 5H), 7.98 (d, J=7.6 Hz, 2H), 8.19 (d,

J=8.7 Hz, 2H). 13C NMR (100 MHz, CDCly): # 28.0, 28.3, 49.6, 59.3, 61.9, 75.8, 123.7, 127.3, 128.4, 128.5, 128.7, 131.3,

133.2, 147.2, 170.3, 171.5. IR (neat): 3350, 1720, 1600, 1520, 1340 cm™. HRMS (EI*) nvz Calcd for 021H24N203Na+:
375.1685. Found: 375.1691.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-(4-methoxybenzyl)-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-o0x0-4-
phenyloxazolidine (3m)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3m (74% yield) as a
yellow amorphous solid. [" ]25D £0.6 (c 0.44, CHCl ). IH NMR (400 MHz, CDCl,): #3.78
(s, 3H), 4.10 (m, 2H), 4.23 (d, J=11.3 Hz, 1H), 4.43 (d, J=11.3 Hz, 1H), 4.97 (dd, J=6.3,
9.0 Hz, 1H), 5.83 (s, 1H), 6.08 (d, J=9.0 Hz, 1H), 7.01-7.82 (m, 16H), 8.16 (d, J=8.5 Hz,
2H). 13C NMR (100 MHz, CDCly): # 54.4, 55,5, 57.6, 70.0, 76.2, 85.6, 114.0, 123.5,

126.1, 128.4, 128.7, 128.9, 129.2, 129.2, 129.3, 129.4, 129.5, 130.3, 131.6, 132.0, 138.7, 146.0, 153.5, 164.6, 170.0, 173.5. IR
(neat): 3320, 1780, 1640, 1620, 1350 cm™*. HRMS (EI*) mvz Calcd for Ca4H2gN,;04: 591.2006. Found: 591.1998.

((2R,35,45)-4-(4-Methoxybenzyl)-3,4-dihydro-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl)methanol (3m’)
HO OPMB  Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3m’ (79% yield) as a yellow
amorphous solid. [* ]25D £8.9 (c 1.74, CHCl,). The ee was determined to be 99% by HPLC (Daicel

ON Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 20.3 min and minor 14.5 min).

1H NMR (400 MHz, CDCl,): # 2.95 (m, 2H,), 3.80 (s, 3H), 4.57 (d, J=11.2 Hz, 1H), 4.68 (d, J=11.2 Hz, 1H), 5.67 (d, J=6.0
Hz, 1H), 6.73-7.46 (M, 9H), 7.85 (d, J=8.4 Hz, 2H), 8.18 (d, J=8.7 Hz, 2H). 13C NMR (100 MHz, CDCly): # 48.9, 55.5, 60.8,
71.6, 74.4, 85.9, 114.1, 123.8, 127.9, 128.3, 128.6, 128.6, 128.8, 130.4, 131.4, 132.8, 147.7, 159.8. IR (neat): 3370, 1610,
1520, 1340 cm™. HRMSS (EI*) m/z Calcd for CogH24N,0,4Nat: 439.1634. Found: 439.1621.

(2°S,2R,3S5,45)-{[2-(4-Bromophenyl)-3,4-dihydro-4-methyl-2-(4-nitrophenyl)-5-phenyl-2 H-pyrrol-3-yl]-carbonyl}-2-oxo-
4-phenyloxazolidine (3n)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3n (83% yield) as a yellow
amorphous solid. [" ]ZSD £0.6 (c 1.0, CHCl,). IH NMR (400 MHz, CDCly): #1.38 (d, J=7.6 Hz,
3H), 3.74 (dd, J=8.8, 8.8 Hz, 1H), 3.94 (m, 1H), 4.51 (dd, J=5.7, 8.8 Hz, 1H), 4.77 (dd, J=5.7,
8.8 Hz, 1H), 5.84 (d, J=8.8Hz, 1H), 7.06-7.45 (m, 9H), 8.17 (d, J=8.7 Hz, 2H). 13C NMR (100
MHz, CDCl,): # 18.4, 47.2, 56.4, 57.8, 70.0, 75.8, 123.4, 125.9, 128.0, 129.1, 129.3, 129.4,

Br 130.5, 130.6, 137.2, 138.6, 146.9, 147.7, 153.5, 171.0, 173.7. IR (neat): 3320, 1690, 1610, 1350
cmBL, HRMS (EI™) mvz Caled for Ca7H2,BrNgO,Nat: 570.0641. Found: 570.0638.

((2R,35,45)-5-(4-Bromophenyl)-3,4-dihydro-4-methyl-2-(4-nitrophenyl)-2 H-pyrrol-3-yl)methanol (3n’)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3n’ (86% yield) as a
yellow amorphous solid. [" ]25D £48.8 (c 1.0, CHCl5). The ee was determined to be >99% by
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HPLC (Daicel Chiralcel AD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 26.0 min and minor 19.6 min). 1H NMR (400
MHz, CDCly): # 1.32 (d, J=7.3 Hz, 3H), 1.59 (brs, 1H), 2.57 (m, 1H), 3.08 (m, 1H), 3.57 (m, 1H), 5.49 (d, J=7.7 Hz, 1H),

7.23-8.23 (m, 8H). 13C NMR (100 MHz, CDCly): #17.4, 46.1, 52.5, 62.3, 73.9, 123.8, 128.3, 128.5, 129.8, 132.2, 147.8. IR

(neat): 3300, 1640, 1580, 1340 cm™. HRM S (EI*) nvz Calcd for CygH17BrN,ONat: 411.0320. Found: 411.0301.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-(furyl-2-yl)-2 H-pyrrol-3-yl]-carbonyl}-2-0x0-4-
phenyloxazolidine (30)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 30 (84% yield) as a yellow
amorphous solid. [" ]%°y +17.1 (c 1.8, benzene). H NMR (400 MHz, CDCly): # 1.36 (d, J=7.4
Hz, 3H), 3.74 (dd, J=8.8, 8.8 Hz, 1H), 3.95 (m, 2H), 4.52 (dd, J=5.7, 8.8 Hz, 1H), 4.71 (dd,
J=5.7, 8.8 Hz, 1H), 5.89 (d, J=8.8 Hz, 1H), 6.50 (d, J=3.9 Hz, 1H), 6.94 (d, J=3.9 Hz, 1H), 7.10-
7.54 (m, 8H), 8.17 (d, J=8.7 Hz, 2H). 13C NMR (100 MHz, CDCly): 18.1, 46.8, 55.9, 57.8, 70.0,

76.3, 112.1, 115.0, 123.4, 125.9, 128.5, 129.1, 129.3, 129.3, 129.4, 138.8, 145.5, 146.8, 147.8, 148.5, 153.4, 169.4, 170.9. IR
(neat): 3030, 1780, 1690, 1630, 1520 cm™. HRMS (EI*) m/z Calcd for CozH21NOg+H: 460.1509. Found: 460.1516.

((2R,3S5,4S5)-5-(Furan-2-yl)-3,4-dihydro-4-methyl-2-(4-nitrophenyl)-2 H-pyrrol-3-yl)methanol (30’)

Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 30’ (63% yield) as ayellow
amorphous solid. [" ]25D +36.2 (c 0.7, CHCIy). The ee was determined to be 99% by HPLC
(Daicel Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 14.4 min and minor
16.8 min). 1H NMR (400 MHz, CDCly): # 1.39 (d, J=7.2 Hz, 3H), 1.60 (brs, 1H), 2.53 (m, 1H),

O,N

3.02 (m, 1H), 3.50 (M, 1H), 5.47 (d, J=7.6 Hz, 1H), 7.10-7.47 (M, 5H), 8.16 (d, J=8.8 Hz, 2H). 13C NMR (100 MHz, CDCl.):
#18.0, 47.4, 52.8, 62.2, 73.6, 123.7, 128.0, 128.4, 1285, 130.2, 130.3, 147.9, 173.5. IR (neat): 3360, 1600, 1520, 1340 cm™.

HRMS (EI*) m/z Calcd for CpgH16N,0,Na*: 323.1008. Found: 323.1022.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-(thiophene-2-yl)-2 H-pyrrol-3-yl]-carbonyl}-2-o0xo0-4-
phenyloxazolidine (3p)

Silica gel column chromatography (hexanel/ethyl acetate = 4/1) gave 3p (84% yield) as a yellow
amorphous solid. [" ]%°, +48.1 (c 2.5, CHCl5). 1H NMR (400 MHz, CDCly): # 1.40 (d, J=7.6 Hz,
3H), 3.75 (dd, J=8.8, 8.8 Hz, 1H), 3.97 (m, 2H), 4.53 (dd, J=5.6, 8.8 Hz, 1H), 4.80 (dd, J=5.6, 8.8
Hz, 1H), 5.86 (d, J=8.8 Hz, 1H), 7.07-7.46 (m, 10H), 8.19 (d, J=8.7 Hz, 2H). 13C NMR (100 MHz,
CDCly): # 184, 47.2, 56.4, 57.9, 70.0, 75.9, 123.4, 125.9, 128.0, 128.6, 129.1, 129.3, 129.4, 130.5,

130.6, 137.2, 138.9, 146.9, 147.8, 153.5, 171.0, 173.7. IR (neat): 3030, 1770, 1690, 1620, 1490, 1380 cm™. HRMS (EI*) 'z
Caled for CosHpN;OS Nat: 498.1100. Found: 498.1118.

((2R,35,4S5)-3,4-Dihydro-4-methyl-2-(4-nitrophenyl)-5-(thiophen-2-yl)-2 H-pyrrol-3-yl)methanol (3p’)

Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3p’ (71% yield) as ayellow
amorphous solid. [* ]25D +36.2 (c 0.73, CHCl;). The ee was determined to be 99% by HPLC
(Daicel Chiralcel OD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 20.1 min and minor

O,N
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25.2 min). 1H NMR (400 MHz, CDCly): # 1.39 (d, J=7.2 Hz, 3H), 1.60 (brs, 1H), 2.53 (m, 1H), 3.02 (m, 1H), 3.50 (M, 1H),

5.47 (d, J=7.6 Hz, 1H), 7.10-7.47 (m, 5H), 8.16 (d, J=8.8 Hz, 2H). 13C NMR (100 MHz, CDCly): # 18.0, 47.4, 52.8, 62.2,

73.6, 123.7, 128.0, 128.4, 128.5, 130.2, 130.3, 147.9, 173.5. IR (neat): 3360, 1600, 1520, 1340 cm™. HRMS (EI") nvz Calcd
for CyeH16N,0O,Na*: 339.0779. Found: 339.0791.

(2°S,2R,3S5,4S5)-{|5-tert-Butyl-3,4-dihydro-4-methyl-2-(4-nitrophenyl)-2 H-pyrrol-3-yl]-carbonyl}-2-ox0-4-
phenyloxazolidine (3q)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3q (73% yield) as a yellow
amorphous solid. ["]%°; +101.6 (c 1.8, benzene). 1H NMR (400 MHz, CDCl5): # 1.26 (s, 9H),
1.29 (d, J=7.2 Hz, 3H), 3.58 (m, 1H), 3.58 (dd, J=8.7, 8.7 Hz, 1H), 3.93 (dd, J=5.8, 8.7 Hz, 1H),
4.54 (dd, J=5.8, 8.7 Hz, 1H), 5.67 (d, J=8.7 Hz, 1H), 7.08 (d, J=6.4 Hz, 2H), 7.23-7.37 (m, 5H),
8.16 (d, J=8.8 Hz, 2H). 13C NMR (100 MHz, CDCly): # 18.4, 28.5, 29.4, 36.8, 47.0, 57.1, 57.6,

70.0, 74.7,123.3, 125.8, 128.9, 129.2, 129.4, 138.8, 147.5, 153.1, 171.1, 190.9. IR (neat): 2970, 1770, 1690, 1630, 1520, 1380
cm®. HRMS (EI*) mvz Calcd for CosH27N;0Og Nat: 472.1848. Found: 472.1842.

((2R,3S5,4S5)-5-tert-Butyl-3,4-dihydro-4-methyl-2-(4-nitrophenyl)-2 H-pyrrol-3-yl)methanol (3q’)
Silica gel column chromatography (hexane/ethyl acetate = 2/1) gave 3q’ (76% yield) as a yellow
amorphous solid. [" ]25D +74.2 (¢ 0.1, CHCIy). The ee was determined to be 99% by HPLC (Daicel

O,N
: Chiralcel AD-H, hexane/i-PrOH=5/1, 0.5 mL/min, 254 nm, major 14.0 min and minor 12.4 min).

1H NMR (400 MHz, CDCly): #0.97 (s, 9H), 1.17 (d, J=7.0 Hz, 3H), 1.97 (m, 1H), 2.57 (d, J=8.0 Hz, 1H), 3.20 (m, 2H), 4.43
(d, J=8.0 Hz, 1H), 7.54 (d, J=9.5 Hz, 2H), 8.14 (d, J=8.0 Hz, 2H). 13C NMR (100 MHz, CDCl.): # 23.0, 27.2, 33.9, 36.5, 53.8,

62.3, 63.5, 75.5, 123.9, 127.7, 147.0, 149.1. IR (neat): 3340, 1600, 1520, 1340 cm®. HRMS (EI*) m/z Calcd for
C16H22N,0,Nat: 313.1528. Found: 313.1514.

(2°S,2R,3S5,45)-{[3,4-Dihydro-4-methyl-2,5-diphenyl-2 H-pyrrol-3-yl]-carbonyl}-2-o0xo0-4-phenyloxazolidine (3r)

Silica gel column chromatography (hexane/ethyl acetate = 4/1) gave 3s (64% yield) as a yellow solid.
[ ]25D +48.0 (c 1.7, CHCl3). Mp =192 i C. IH NMR (400 MHz, CDCly): #1.30 (d, J=7.6 Hz, 3H), 3.63
(dd, J=8.4, 8.4 Hz, 1H), 4.17 (m, 1H), 4.38 (dd, J=5.5, 8.4 Hz, 1H), 4.73 (dd, J=5.5, 8.4 Hz, 1H), 5.81
(d, J=8.8 Hz, 1H), 7.12-7.42 (m, 15H). 13C NMR (100 MHz, CDCly): # 18.0, 45.2, 56.0, 58.0, 70.0,

125.9, 128.0, 128.3, 128.4, 128.6, 128.8, 128.9, 129.3, 130.9, 132.9, 139.3, 139.4, 153.7, 170.9, 178.1.
IR (neat): 3030, 1770, 1690, 1620, 1490, 1380 cm™. HRMS (EI*) m/z Calcd for Co7H24N,05Na": 447.1685. Found: 447.1682.
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