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A. General Information

Chemicals and solvents were purchased from commercial suppliers and used as received.
'H and "*C NMR spectra were recorded on a Bruker ACF300 or DPX300 (300 MHz) or
AMX500 (500 MHz) spectrometer. Chemical shifts were reported in parts per million (ppm),
and the residual solvent peak was used as an internal reference: proton (chloroform & 7.26),
carbon (chloroform & 77.0). Multiplicity was indicated as follows: s (singlet), d (doublet), t
(triplet), q (quartet), m (multiplet), dd (doublet of doublet), br s (broad singlet). Coupling
constants were reported in Hertz (Hz). Low resolution mass spectra were obtained on a
Finnigan/MAT LCQ spectrometer in ESI mode, and a Finnigan/MAT 95XL-T mass
spectrometer in FAB mode. All high resolution mass spectra were obtained on a Finnigan/MAT
95XL-T spectrometer. For thin-layer chromatography (TLC), Merck pre-coated TLC plates
(Merck 60 F,s4) were used, and compounds were visualized with a UV light at 254 nm. Further
visualization was achieved by staining with iodine, or ceric ammonium molybdate followed by
heating on a hot plate. Flash chromatography separations were performed on Merck 60 (0.040 -
0.063 mm) mesh silica gel. The enantiomeric excesses of products were determined by chiral-
phase HPLC analysis.

Substrates 4 and 6a-6e were prepared according to the literature procedures.'
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B. Representative Procedure

0O O F |J\
QD-1b (10 mo% NN
F Toluene, -20 °C, 3 h PH NO,
1f 2 3f

Ethyl 2-fluoro-3-oxo-3-phenylpropanoate 1f (10.5 mg, 0.05 mmol) was added to a
mixture of catalyst QD-1b (3 mg, 0.005 mmol) and nitrooelfin 2 (7.45 mg, 0.05 mmol) in
toluene (0.1 mL) in a sample vial. The vial was then capped and the reaction mixture was stirred
at -20 °C for 3 h, and quenched with the addition of aqueous HCI (1 N). The organic layer was
extracted with ethyl acetate three times (3 x 5 mL). The combined organic extracts were dried
over anhydrous Na,SO,, filtered, and concentrated in vacuo. Purification by flash column
chromatography (ethyl acetate/hexanes = 1:15 to 1:5) afforded the desired product 3f as a white
solid (17.1 mg, 95%). The enantiomeric excess of product was determined by chiral HPLC

analysis.
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C. Determination of Absolute Configurations of the Michael Products

Determination of absolute configuration of 3f

Michael adduct 3f was reduced to the corresponding alcohol by Ph;SiH/AICI;. It was
well documented in the literature’ that the reduction of a-fluoro-B-ketoesters by Ph3;SiH/AICI;
led to the formation of anti-isomer, and the formation of which can be explained by the chelation
model shown below. Therefore, the configurations at the fluorine chiral center and the hydroxyl

chiral center can be either both S or R.

R F R F
. R' Ph3SiH, AICI ~. '
EtOOC/S( ° : EtOOC/QL/R
0 OH
(anti-product)

— Anti-

C1
ON - Ph O,N_ \ Ph O,N. Ph
F Ph3SiH, AICI3 \—S{/ o F
Ph h y
EtOOC EtOOC i i EtOOC / T
3f 0] OH (S) OH (R)
g (S (R)

The absolute configuration at the hydroxyl chiral center was determined to be S, by using
Mosher’s method.® Thus, the configuration at the fluorine chiral center was assigned to be S

(alcohol 8 in the above Scheme).

Lactam 9 derived from alcohol 8 was used to determine the chiral center at C1 in the
Michael adduct. 2D-NOESY experiment showed correlation between Ha and Hb in lactam 9,
thus absolute configuration of 9 could be determined. The absolute configuration of Michael
adduct 3f was deduced accordingly. Configurations of other Michael adducts were assigned by

analogy.

NOE
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The below Scheme describes the reaction employed in the assignment of absolute

configuration of Michael adduct 3f and the formation of lactam 9.

O_0
@i QD-1b (10 mo%) Ph I:*“\”\C)Et

Ph OEt *+ pp N0
Ph NG,

F Toluene, -20 °C, 3 h
1f 2 (98%) 3f
/A|C|3 879
Ph;SiH (87%)
OMTPA Ph
oh Xi)\oa DCC/DMAP qﬁ N|CI2/NaBH4 HN .
F MTPA (91%) —Ph
O N
Ph NO, (80%) HO
(A) 9

(2S,3R)-Ethyl 2-fluoro-2-((S)-hydroxy(phenyl)methyl)-4-nitro-3-phenylbutanoate 8

To a stirring solution of 3f (230 mg, 0.64 mmol) in dichloromethane (3 mL) were added
Ph;SiH (252 mg, 0.97 mmol) and AICI; (130 mg, 0.97 mmol) at -30 °C. The reaction mixture
was kept at this temperature for 3.5 h. The mixture was then diluted with ether (5 mL), and
saturated NaHCO; was added. Aqueous layer was extracted with ether (3 x 10 mL), and the
combined organic layers were washed with water and brine, and dried over Na,SO,. Purification
by flash column chromatography (hexane: ethyl acetate = 5:1) afforded 8 as a white powder (201
mg, 87%).

'H NMR (300 MHz, CDCL;) & 0.89-0.92 (t, 3H), 2.49-2.51 (m, 1H), 2.36 (s, 1H), 3.85-3.96 (m,
2H), 4.34-4.45 (m, 1H), 5.02-5.27 (m, 3H), 7.28-7.35 (m, 10H); '*C NMR (100 MHz, CDCl;) &
13.5, 47.6 (d, J = 25.5 Hz), 62.0, 74.8 (d, J = 19.1 Hz), 75.7 (d, J = 7.3 Hz), 98.6 (d, J = 203.1
Hz), 127.9, 128.0, 128.4, 128.6, 128.8, 129.1, 133.7, 136.8, 168.3 (d, J = 22.7 Hz).

Preparation of (R)-MTPA (2-methoxy-2-trifluoromethyl-2-phenylacetic acid) Ester A

Compound 8 (18 mg, 0.05 mmol) was dissolved in CH,Cl, (2 mL) and (R)-MTPA (23
mg, 0.01 mmol), DCC (26mg, 0.125 mmol) and DMAP (1.0 mg, 0.01 mmol) were added at 0 °C.

After stirring at 0 °C for 5 min and half an hour at room temperature, the reaction was quenched
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by addition of water (1 mL) and ether (5 mL). The organic layer was washed with brine, and
dried over NaSO,. The solvent was removed in vacuo, and the residue was purified by column
chromatography on silica gel (hexane: ethyl acetate = 10:1) to afford A as a colorless oil (23 mg,
80%).

"H NMR (500 MHz, CDCls) § 0.88-0.99 (t, 3H), 3.47 (s, 3H), 3.88-3.96 (m, 2H), 4.04-4.10 (m,
1H), 4.81-4.85 (dd, J = 14.5 Hz, 3.75 Hz, 1H), 5.07-5.12 (dd, J = 13.5 Hz, 12.0 Hz, 1H), 6.26-
6.30 (d, J = 22.7 Hz), 7.05-7.07 (m, 2H), 7.27-7.36 (m, 13H); *C NMR (125 MHz, CDCl;) §
13.5, 29.7, 46.8, 55.7, 62.5, 75.2, 85.5, 97.5, 124.1, 127.2, 128.3, 128.6, 128.8, 128.9, 129.0,
129.2, 129.9, 131.7, 132.0, 132.6, 166.4, 167.3; HRMS (IT-TOF) m/z calcd for C;,H;¢FNO,
[M+Na]" = 308.1063, found = 308.0771.

(S)-MTPA Ester

"H NMR (500 MHz, CDCls) & 0.96-0.99 (t, 3H), 3.56 (s, 3H), 3.98-4.11 (m, 2H), 4.12-4.17 (m,
1H), 4.76-4.80 (dd, J = 13.3 Hz, 3.75 Hz, 1H), 5.03-5.09 (dd, J = 13.2 Hz, 11.3 Hz, 1H), 6.18-
6.23 (d, J = 20.8 Hz), 7.06-7.08 (m, 2H), 7.27-7.36 (m, 13H); °*C NMR (125 MHz, CDCL3) &
13.5, 29.7, 46.8, 55.7, 62.5, 75.2, 85.5, 97.5, 124.1, 127.2, 128.3, 128.6, 128.8, 128.9, 129.0,
129.2,129.9, 131.7, 132.0, 132.6, 166.4, 167.3.

The absolute configuration at the hydroxyl chiral center was assigned to be S, based on the
differences in the chemical shifts observed in both diastereomers, according to the model

developed by Mosher and Dale.’

(3S,4R)-3-Fluoro-3-((S)-hydroxy(phenyl)methyl-4-phenylpyrrolidin-2-one 9

To a suspension of 8 (36 mg, 0.1 mmol) and NiCl, (25.6 mg, 0.2 mmol) in MeOH (1.0
mL) at 0 °C under argon was added NaBH,4 (38 mg, 1.0 mmol). After the mixture was stirred at
room temperature for 8 hours, the reaction mixture was quenched by the addition of saturated
aqueous NH4Cl, and then diluted with CHCl;. The organic layer was separated, and dried over
MgSO4. The solvent was removed in vacuo, and the residue was purified by column
chromatography (hexane: ethyl acetate = 5:1) to afford the desired product as a white solid (26
mg, 91%).

'"H NMR (500 MHz, CDCls) & 3.53-3.66 (m, 3H), 3.81 (br, 1H), 5.21-5.25 (d, J = 2.2 Hz, 1H),
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6.45 (s, 1H, -OH), 6.97-6.99 (m, 2H), 7.17-7.19 (m. 3H), 7.26-7.28 (m, 3H), 7.41-7.43 (m, 2H);
BC NMR (125 MHz, CDCls) & 44.0 (d, J = 18.2 Hz), 46.9, 73.2 (d, J = 28.2 Hz), 95.5 (d, J =
190.4 Hz), 127.1, 127.3, 128.1, 128.2, 128.3, 129.3, 129.4, 135.0, 135.1, 137.7, 172.5; HRMS
(IT-TOF) m/z caled for CoH,7BrFNOs [M]" = 600.1621, found = 600.1038.

D. Conversion of Michael Adduct to Chiral Lactam and Pyrrolidine

D.1  Conversion of Michael Adduct to Chiral Lactam

The procedure for the preparation of lactam 9 is described in section C.

D.2 Conversion of Michael Adduct to Pyrrolidine

0. ?k
| 1) Fe/CH,COOH
Ph)i/oa ) 3
NO,  2) NaCNBH
Ph 2 ¥

3f (90%) 10

(2R,3S.,4R)-Ethyl 3-fluoro-2,4-diphenylpyrrolidine-3-carboxylate 10

To a solution of 3f (18 mg, 0.05 mmol) in ethanol (0.5 mL), Fe (56 mg, 0.25 mmol) and
acetic acid (0.1 mL) were added. After the reaction mixture was stirred at 50 °C for 12 h, the
mixture was cooled to room temperature, and NaBH3;CN (6.3 mg, 0.10 mmol) was added. The
mixture was stirred at room temperature for another hour. The reaction was quenched by adding
saturated NH4Cl aqueous solution and extracted with CHCls. The organic layer was separated
and dried over MgSO4. The solvent was removed in vacuo, and the residue was purified by
column chromatography (hexane: ethyl acetate = 5:1) to afford pyrrolidine 10 as a colorless oil

(14 mg, 90%).

'"H NMR (500 MHz, CDCL3) & 0.68-0.71 (t, 3H), 3.59-3.63 (m, 2H), 3.74-3.84 (m, 2H), 4.10-
4.15 (m, 1H), 4.77-4.81 (d, J = 14.5 Hz, 1H), 7.23-7.32 (m, 8H), 7.41-7.45 (d, 2H); *C NMR
(125 MHz, CDCls) & 13.49, 48.42 (d, J = 9.11 Hz), 54.53 (d, J = 20.03 Hz), 60.84, 69.55 (d, J =
23.68 Hz), 105.2 (d, J = 190.4 Hz), 126.09, 127.43, 127.78, 127.80, 128.28, 128.38, 136.28,
136.87, 167.49 (d, J = 28.23 Hz); HRMS (IT-TOF) m/z calcd for C15HyFNO, [M]" = 313.1478,
found = 314.1208.
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E. Analytical Data and HPLC Chromatogram of Substrates and Michael Adducts

Substrates: 1f and 6a-6f were prepared according to the literature procedure.'

Ethyl 2-fluoro-3-o0x0-3-phenylpropanoate 1f

o
F

A colorless oil; 'H NMR (300 MHz, CDCls) 8 1.25-1.32 (t, 3H), 4.26-4.34 (m, 2H), 5.78-5.94 (d,
J=48.81 Hz, 1H), 7.48-7.53 (m, 2H), 7.61-7.68 (m, 1H), 8.03-8.05 (d, 2H).

Ethyl 2-fluoro-3-(4-methoxyphenyl)-3-oxopropanoate 6a

o
~ o F

A colorless oil; "H NMR (500 MHz, CDCls) & 1.25-1.27 (t, 3H), 3.88 (s, 3H), 4.26-4.33 (m, 2H),
5.76-5.86 (d, J =49.15 Hz, 1H), 6.95-6.97 (m, 2H), 8.03-8.05 (d, 2H).

Ethyl 3-(3-chlorophenyl)-2-fluoro-3-oxopropanoate 6b

O O

F

A colorless oil; 'H NMR (300 MHz, CDCls) & 1.25-1.30 (t, 3H), 4.27-4.35 (m, 2H), 5.73-5.89 (d,
J=48.66 Hz, 1H), 7.42-7.48 (t, 1H), 7.59-7.60 (m, 1H), 7.91-7.94 (m, 1H), 8.01 (s, 1H).

Ethyl 2-fluoro-3-(4-nitrophenyl)-3-oxopropanoate 6¢

O O

F
O,N

A yellow oil; "H NMR (300 MHz, CDCls) & 1.26-1.30 (t, 3H), 4.31-4.34 (m, 2H), 5.75-5.91 (d,
J = 48.66 Hz, 1H), 8.20-8.24 (dd, 2H), 8.33-8.36 (d, 2H).

Ethyl 2-fluoro-3-0x0-3-(4-(trifluoromethylphenyl)propanoate 6d
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o O

F
FsC

A colorless oil; "H NMR (300 MHz, CDCls) & 1.25-1.30 (t, 3H), 4.28-4.35 (m, 2H), 5.75-5.91 (d,
J=48.81 Hz, 1H), 7.76-7.78 (d, 2H), 8.14-8.17 (d, 2H).

Ethyl 2-fluoro-4.4-dimethyl-3-oxopentanoate 6€

0O 0
o
F

A colorless oil; '"H NMR (300 MHz, CDCl3) 6 1.24-1.25 (d, J = 1.14 Hz, 9H), 1.28-1.33 (t, 3H),
4.26-4.34 (m, 2H), 5.39-5.55 (d, J=48.81 Hz, 1H).

Michael Adducts

Ethyl-2-acetyl-4-nitro-3-phenylbutanoate 3a

O O
o
NO,

A white solid; "H NMR (300 MHz, CDCls) & 0.97-1.02 (t, 1.6H), 1.25-1.30 (t, 1.4H), 2.05 (s,
1.3H), 2.29 (s, 1.7H), 3.92-4.03 (m, 1.5H), 4.09-4.27 (m, 2.5H), 4.74-76 (d, J = 6.06 Hz, 1.2H),
4.81-4.84 (dd, 0.8H), 7.18-7.31 (m, 5H); HPLC [Chiralcel AD-H, A = 220 nm, 15%
iPrOH/hexane, flow rate = 0.75 mL/min, rentention times: (major diastereomer) 9.1 12.1 min,

(minor diastereomer) 13.0 21.5 min].

Chremategram
Hamxiao175-AD-H O/ LabSobmens Daa propeerl Hammao T75-AD-H ked Chromanog
|||||||| gram
HANXIAQ-1036-(AD-H) C'LabSobations Data'peoject? HANXIAQ- 1036-(AD-H).led

| ; ] |2
| 11 a_: ||
|

1000000-|

Y I - L L . — L ietachl
T

5 mem
I DetACnl/210em I DetAChl/2100m

Daetector A Chl 2100m

Peaks | Ret Tume dms T Hegi e Peicece ) Ol 21, T
: 19 55270 EIBIIUE 5 ,?,‘:f TS
i il He ;) I e
Tou 100,000 100,000 = HEL i
Racemic 3a Enantiomeric enriched 3a
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Benzyl-2-acetyl-4-nitro-3-phenylbutanoate 3b

O O

OBn
NO,

A colorless oil; '"H NMR (300 MHz, CDCl3) & 2.00 (s, 1.3H), 2.25 (s, 1.7H), 4.03-4.06 (d, J =
9.54 Hz, 0.5), 4.15-4.28 (m, 1.5H), 4.73-4.80 (m, 2H), 4.93 (s, 1.1H), 5.19 (s, 0.9H), 7.07-7.28
(m, 10H); *C NMR (75 MHz, CDCl3) & 30.07, 30.17, 42.23, 42.50, 61.16, 61.83, 67.64, 67.82,
77.74, 127.78, 127.83, 128.24, 128.32, 128.46, 128.53, 128.69, 128.75, 128.96, 129.10, 134.45,
134.59, 136.21, 166.68, 167.33, 199.92, 200.86; The ee values for both major and minor
diastereomers were 85% (Chiralcel AD-H, A = 220 nm, 15% iPrOH/hexane, flow rate = 0.75

mL/min, tg (major) = 12.8 min, 20.4 min, tg (minor) = 16.9 min, 26.4 min).

natogram

C
HANXIAO-10404(AD-H) C'LabSol v\ Data propect X HANXIAO- 1040-(AD-H) led

‘ £ . ? T
. 100008 | |
- ¥ !
r | | i | 0000 . |
A [ 1Det A Chl ‘. A I I :
0 T 5'0 ?‘-_ ] : I : L - b L -.' L% z AN - = 1Dez A Chl
1 DetAChI/ 200mm - g y 3 : e 2 A
. PeakTable 1 DetAChI/ 210mum
"iﬁﬂ'.?i I‘\(]‘éﬂ$]:;a Area Height A% | Heghi% *F',:';:-' C"'Rfl'cr-"l—;"m s
p 6T +
3 30,375 2533 537 271 23,342 :
4 16 387 14918511 443392 23 050 16 518 i
Tonl 64722200 2683771 100.000] 100.000] Toaad
Racemic 3b Enantiomeric enriched 3b
Ethyl-2-benzoyl-4-nitro-3-phenylbutanoate 3¢
(@] (@]
Ph o
NO,

A colorless oil; 'H NMR (300 MHz, CDCl3) § 0.87-0.92 (t, 1.7H), 1.15-1.19 (t, 1.3H), 3.83-3.91
(m, 1.1H), 4.15-4.39 (m, 0.9H), 4.41-4.53 (m, 1H), 4.73-4.85 (m, 1.1H), 4.89-4.96 (m, 1.9H),
7.17-7.33 (m, SH), 7.39-7.65 (m, 3H), 7.82-7.89 (m, 0.9H), 8.05-8.09 (m, 1.1H); *C NMR (75
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MHz, CDCl3) ¢ 13.50, 13.81, 42.99, 43.03, 56.30, 56.94, 61.87, 62.14, 77.89, 127.89, 128.04,
128.20, 128.26, 128.48, 128.66, 128.82, 128.84, 128.87, 133.74, 134.15, 135.76, 135.95, 136.17,
136.68, 166.88, 167.62, 192.61, 192.67; The ee values of both diastereomers were 88%
(Chiralcel AD-H, A = 220 nm, 15% iPrOH/hexane, flow rate = 0.75 mL/min, tg (major) = 21.5

min, 38.6 min, tg (minor) = 16.6 min, 19.4 min).

Chromatogram

HANXTAO-838(0D-) C-\LabSolwtions Data'project? HANXTAQ-838(0D-) led
uV am
AT HANKIAO-1038-000-H) € Late w Data project? HANXIAC- 1038000 H) kod
c == a W
1000000-| 1= 27 H [
Il (A N |
‘\ I \ i\
i [ son0ss |
o _— WAV ) —1DetAChl
T T T T
10 20 30 40 |
min \ )
1 DetA Chl/254am A
PeakTable
Detector A Chl 254nm
Peak# Ret. Time | Area Height Area % Height %
T 16653 30633330 148415 17963 36,501
10428] 30815020 975995 18.050 22508
3 21.527 70308565 1383045 31.874 32.023
4 38.625 T0837574 Sllim 32113 18.787
Tor] 330585310 T1883] T00.000 100 000
Racemic 3c Enantiomeric enriched 3¢

Ethyl-2-acetyl-2-methyl-4-nitro-3-phenylbutanoate 3d

o o
o
NO,

A white solid; "H NMR (300 MHz, CDCls) & 1.18-1.21 (t, 1.8H), 1.29-1.32 (t, 1.2H), 1.45 (s,
3H), 2.11 (s, 1.8H), 2.17 (s, 1.2H), 4.01-4.10 (m, 0.6H), 4.11-4.15 (m, 1H), 4.21-4.30 (m, 1.4H),
4.87-4.98 (m, 2H), 7.11-7.12 (t, 0.8H), 7.13 (d, J = 1.53 Hz, 1.2H), 7.20-7.27 (m, 3H); The ee
values of the major and minor diastereomers were 94% and 93%, respectively (Chiralcel OD-H,
A =210 nm, 10% iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 20.7 min, 30.6 min, tg

(minor) = 19.1 min, 39.4 min), which were consistent with literature values.*
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Chromatogram
HANXIAQ-1037-(0D-H) C:\LabSelutions'Data'\project 2 HANXIAO-1037-(0D-H) led
uVv

[

1000000 | r 3
1 \ z
1

ol A N —

"1DetA Chl

min
1 DetAChl/210am

PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 10.058 1200334 40702 0.930 2.152
2 20.758 2802597 00476 2.106 3918
3 30.688 83508530 1424180 60.855 61.660
4 30.441 40302820 745030 36.101 32262
Total 137374290 2300407 100.000 IGO,UUN

Enantiomeric enriched 3d

(2S, 3R)-Ethyl 2-acetyl-2-fluoro-4-nitro-3-phenylbutanoate 3e

O_0O
F

o

Ph NO,

A colorless oil; '"H NMR (300 MHz, CDCl3) & 1.31-1.37 (t, 3.0H), 1.86-1.88 (d, J = 5.61 Hz, 3H),
4.29-4.37 (m, 2H), 4.49-65 (m, 1H), 4.81-4.90 (m, 2H), 7.26-7.39 (m, 5H); °C NMR (75 MHz,
CDCl) 6 13.90, 26.37, 47.17 (d, J = 18.00Hz), 63.61, 77.21 (d, J = 31.63 Hz), 100.52 (d, J =
206.19 Hz), 128.94, 129.03, 129.49, 129.51, 132.43, 164.45 (d, J = 25.64 Hz), 201.20 (d, J =
28.91 Hz); HRMS (IT-TOF) m/z calcd for C14H;FNOs [M+Na]" = 320.0910, found = 320.0551;
The ee values of major and minor diastereomers were 91% and 90%, respectively (the major and
minor isomers were separated by column, and only the HPLC chromatogram of the major isomer
is shown below (Chiralcel OD-H, A = 220 nm, 10% iPrOH/hexane, flow rate = 0.50 mL/min, tg
(major) = 24.7 min, 46.3 min).

man

1 Pi0am
Fealr | Foer Time Area T reats | Hewhi's

1 24 764 B0777830] 1077199 40 540 &.767
3 46347 6116830 4 T ) 16 3023

Total 12194803 3 104 ) 00

Racemic 3e Enantiomeric enriched 3e
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(2S, 3R)-Ethyl 2-benzoyl-2-fluoro-4-nitro-3-phenylbutanoate 3f

0_0
v \\”\ /\
Ph” N0
Ph NO,

A white solid; "H NMR (300 MHz, CDCl3) & 1.25-1.30 (t, 3.0H), 4.27-4.38 (m, 2H), 4.73-4.94
(m, 3H), 7.22-7.36 (m, 7H), 7.48-7.51 (m, 1H), 7.69-7.75 (d, 1H); *C NMR (75 MHz, CDCl3) &
13.77,47.84 (d, J = 19.09 Hz), 63.85, 75.70 (d, J = 4.91 Hz), 100.73 (d, J = 206.73 Hz), 128.42,
128.70, 128.91, 129.18, 129.64, 133.19, 133.69, 134.07, 165.49 (d, J = 26.18 Hz), 191.70 (d, J =
25.64 Hz); HRMS (IT-TOF) m/z calcd for CoH sFNOs [M+Na]" = 382.1067, found = 382.0630;
The ee value of the major diastereomer was 97% (Chiralcel 1A, A = 254 nm, 5% iPrOH/hexane,

flow rate = 0.50 mL/min, tg (major) =22.2 min, 31.6 min).

Chromarogram
HANXIAO-$2071C) €' LabSolurions Dana'progect? HANNIAO-820°(1C) lod

I
: Chromatogran
I HANXIAD-332(1C) € LabSolusions Data project? HANXIAOQ-S3(C) bed
250000 L
50000
P I | — —t— 1Dt A Ch1
0 0 a o 0 l -
10es A Chl
1 DetAChl/ 254 T
10 0 k]
PeakTabie i
Detector A Chl 254am 54n
Peaks el Tame e Heght Aca®s Hoght %
T SO 1565188 110744 16110 !I.‘ (1] PeakTable
¥ pabif] TEA0T400 ML) L) 4504 | Amn T
3 31640 16308457 313601 430 34371 T FEE]
£ 45500 LRREYT] [ACIE]| ILREY (3] L A
T 11025107 21300 100.000] 100.000| :uim:| 100 |:-:|:|

(2S, 3R)-Ethyl 2-benzovyl-2-fluoro-3-(4-fluorophenyl)-4-nitrobutanoate 5a

0]

e
\‘\”\O/\

NO,

F 5a

A white solid; "H NMR (300 MHz, CDCls) & 0.97-1.02 (t, 3.0H), 4.29-4.39 (m, 2H), 4.73-4.80
(m, 0.6H), 4.85-4.87 (m, 2.4H), 6.91-6.97 (t, 2H), 7.28-7.39 (m, 4H), 7.51-7.56 (t, IH), 7.69-7.79
(d, 2H); C NMR (75 MHz, CDCls) & 13.86, 47.19 (d, J = 19.09 Hz), 63.83, 75.75 (d, J = 4.91
Hz), 100.74 (d, J =207.29 Hz), 115.76 (d, J=21.27 Hz), 128.50, 128.98, 129.03, 129.20, 129.29,
131.49, 131.52, 131.63, 133.97, 161.03, 164.32, 165.42 (d, J = 25.64 Hz), 191.55 (d, J = 25.64
Hz); HRMS (IT-TOF) m/z calcd for CoH7F,NOs [M+Na]" = 400.0927, found = 400.0873; The
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ee value of the major diastereomer was 98% (Chiralcel 1A, A = 254 nm, 5% iPrOH/hexane, flow

rate = 0.50 mL/min, , tg (major) = 22.4 min, 34.6 min).

Chromatogram
HANXIAC-5257(IC) C\LabSolunons Daty project? HANXIAC-8257(IC) led

uv Chrcenaogram
HANXIAD-§3510) C ' LabSolutsomy Data proyect ] HANKIAG-835(1C) kd
wy
250000-
1000000
I ————— e ]\
! R E w - 0 0 5 10 15 2 2 i
. min min
1 Det AChl/254nm 1 DetAChl/254um
PeakTable PeakTable
Detector A Chl 234pm . Detector A Chl 254um
Peakst Ret Tune Heght Area %y Height % Feakn | el Tume Area T Heght | Aueats Hepht |
1 19.739 41553 (R 23.257 1] PN me'.‘&} n.-o\{ 1700 T c.u.l
5 3L 0355 AL z J6137]  BaDiasiT SR TE 731 TEOSL
Ton AL ;?;iﬁ 1;)3 g{m léé;é Toml 1 [ETNEEERT 11300 100 000] 100 000

(2S, 3R)-Ethyl 2-benzoyl-3-(3-bromophenyl)-2-fluoro-4-nitrobutanoate 5b

0]
F\\lk /\
Ph RN )
NO,
5b
Br

A yellow oil; "H NMR (300 MHz, CDCl3) & 1.25-1.30 (t, 3.0H), 4.28-4.38 (m, 2H), 4.69-4.93 (m,
3H), 7.19-7.05 (t, 1H), 7.28-7.57 (m, 6H), 7.73-7.74 (d, 2H); *C NMR (125 MHz, CDCL;) &
13.84, 47.43 (d, J = 19.13Hz), 63.83, 75.52 (d, J = 4.55 Hz), 100.48 (d, J = 207.69 Hz), 122.73,
128.46, 129.35, 130.23, 131.83, 132.74, 133.80, 134.07, 135.71, 165.33 (d, J = 25.50 Hz),
191.17 (d, J = 25.51 Hz); HRMS (IT-TOF) m/z calcd for CoH;7BrFNOs [M]" = 437.0274, found
=437.1107; The ee value of the major diastereomer was 99% (Chiralcel OD-H, A = 254 nm, 5%
iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 31.3 min, 58.1 min, tg (minor) = 44.7 min,

69.1 min).

Chreasatopram

Clrsmmegram L s2 ) " 2 ML 5B = .
Banxiao-$91-{00) € Labbolmionn Duia prosect? hamass-§41.{0D] g w HANKIAD-$58-{0D-H) £ LabSolutiony Data geject2 HAN S5-{0D-H) ked
¥ u
0 200000 =
| | [E
240000-{ £
1 | | A L0000 ]
" —— T RaA R S S I S—— —1Der A Chl
3 : e e e
Jar Q X 0 100
s e
234nm
e
e A kTl
3 e 1
x| Re A [ ieignr s |
TEion T
I
0

Racemic 5b Enantiomeric enriched 5b
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(2S, 3R)-Ethyl 2-benzoyl-3-(4-bromophenyl)-2-fluoro-4-nitrobutanoate 5¢

Br 5¢

A yellow oil; '"H NMR (300 MHz, CDCl3) & 0.97-1.02 (t, 0.5H), 1.25-1.30 (t, 2.5H), 3.94-3.98
(m, 0.3H), 4.28-4.39 (m, 1.7H), 4.71-4.89 (m, 3H), 7.19-7.26 (m, 2H), 7.35-7.39 (m, 3.5H), 7.48-
7.56 (m, 1.5H), 7.72-7.75 (d, 1.7H), 8.06-8.09 (d, 0.3H); °C NMR (125 MHz, CDCl;) 13.85,
47.34 (d, J=19.11 Hz), 63.89, 75.57 (d, J = 5.47 Hz), 100.57 (d, J = 206.77 Hz), 122.93, 128.57,
129.32, 129.37, 131.43, 131.94, 132.44, 132.88, 133.85, 134.09, 165.38 (d, J = 25.51 Hz),
191.20 (d, J = 25.51 Hz); HRMS (IT-TOF) m/z caled for CoH;7;BrFNOs [M]" = 437.0274, found
=437.1520; The ee value of the major diastereomer was 97% (Chiralcel OD-H, A = 254 nm, 5%
iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 32.4 min, 85.8 min, tg (minor) = 59.2 min,
68.9 min).

Eromatogra

Cluomatogram
HANXIAQ-873-{0D-H) CLabSolitions Data project? HANXIAD-87340D-H) bed

uw

250000

[ I | U S W —————1Det A Chl
h ) 100 11
aia
1 DetAChl/254nm
PeakTabde
v Jis] V014011 L0 205851 17,668 ‘Dc;‘;l: "““‘!'1;,_'1!3:; T A Height | A Tleight %
68 941 J'.HO'.!&[ 240599 20,482 13.178] 1 &5 1851 {a0TEET 150651 b b T
4 B3 526 45163818| 749849 | CNEL] 15 7a1) 3] 72751 63260161 | 300 T80 07 525 57.005]
Toal I T54081817] 1585213] T60.000] T00.000) el | 64863713] A02E46] 166100 150,004
Racemic 5¢ Enantiomeric enriched 5¢

(2S, 3R)-Ethyl 2-benzovyl-3-(2-chlorophenyl)-2-fluoro-4-nitrobutanoate 5d

o
F \\lk /\
Ph 0
NO,
Cl  s5d

A colorless oil; "H NMR (300 MHz, CDCl3) § 0.96-0.99 (t, 0.5H), 1.25-1.28 (t, 2.5H), 3.94-4.03
(m, 0.3H), 4.28-4.39 (m, 1.7H), 4.75-4.80 (m, 1H), 4.85-4.89 (m, 0.3H), 5.01-5.05 (m, 1H), 5.43-
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5.51 (m, 1H), 7.11-7.7.47 (m, 9H); C NMR (125 MHz, CDCls) & 13.77, 43.11 (d, J = 20.05
Hz), 63.80, 75.32 (d, J = 6.37 Hz), 100.33 (d, J = 206.78 Hz), 127.25, 128.52, 129.31, 130.37,
132.53, 133.98, 134.68, 135.73, 165.51 (d, J = 25.50 Hz), 191.88 (d, J = 25.51 Hz); HRMS (IT-
TOF) m/z calcd for C9H;;CIFNOs [M+Na]" = 416.0677, found = 416.0265; The ee value of the
major diastereomer was 99% (Chiralcel OD-H, A = 254 nm, 5% iPrOH/hexane, flow rate = 0.50

mL/min, tg (major) = 33.1 min, 45.3 min, tg (minor) = 37.9 min, 69.1 min).

uuuuuuuuuu

Clmenstogram
HANXIAQ-863-(0D-H) C:'LabSoluticns Data project HANMIAC-863-(0D-F) led

500000
& Chromatogram
T HANXIAO-869-(0D-H) C'LabSoluticers Data' progect X HANXIAQ-869-{0D-H) led
000] pe w

I [H

I\ 200000 =

I\ [

o - 1Det A Ch1 I

............. — )
a0 s 5 75 100000 |
an 5 5 |
I Det ACHL/ 259am ol N AN ) \Det A €1
PeakTahbl

Desector A Chi 334nm ’ ‘in
Peaks Ret. Tume

Are: H ght Area %y Det ACH1/ 254nm
1 3,080 31601655 39810 23982 33.191 r
TE ST TR 1 TR Derector A €11 254 PeakTatie
3 43 331 31003014 31906 2 '.'“| 21 553 I k= | t Tim | Area | Hetgit [ Ateaty | it |
4 2,176 3460023 27723 26.151 16487} 1 53481 [T L o TE [Bik]
Total 131773763 1681479 100.000 100.000] | !J 44169 16234247 ?59469} 96 331 | v ﬂ
Total 8350088 pLR[SE] T 00 TER |
Racemic 5d Enantiomeric enriched 5d

(25, 3R)-Ethyl 2-benzoyl-2-fluoro-4-nitro-3-p-tolylbutanoate 5e

0]

e
\‘\lko/\

5e

A colorless oil; "H NMR (500 MHz, CDCls) & 1.26-1.29 (t, 3H), 2.25 (s, 3H), 4.27-4.37 (m, 2H),
4.72-4.81 (m, 1H), 4.87-4.89 (m, 2H), 7.03-7.05 (d, 2H), 7.18-7.19 (d, 2H), 7.33-7.36 (m, 2H),
7.49-7.52 (m, 1H), 7.70-7.72 (d, 2H); >C NMR (125 MHz, CDCl3) & 13.85, 21.04, 47.60 (d, J =
19.13 Hz), 63.67, 75.90 (d, J = 4.56 Hz), 100.82 (d, J = 205.86 Hz), 128.61, 129.25, 129.37,
129.55, 130.15, 133.74, 134.20, 138.36, 165.67 (d, J = 26.43 Hz), 191.69 (d, J = 25.50 Hz);
HRMS (IT-TOF) m/z calcd for Cy0HyFNOs [M+Na]" = 396.1223, found = 396.0783; The ee
value of the major diastereomer was 96% (Chiralcel IC, A = 210 nm, 5% iPrOH/hexane, flow

rate = 0.50 mL/min, tg (major) =23.0 min, 28.0 min, tg (minor) =21.7 min, 32.7 min).
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|||||||||||

Chromaogram i
HANXIAO-88141C) € LabSohuices Data project? HANXIAO-861-(1C) led uV
v 00000 [}
O000H I
|
; I
240000- 250000~ |
o R — ——1Det A Chl N o - 1Det A CHl
o {1 T T v T T T
H U] 1 0 0
1 DetAChL/ 254pm mm
PeakTabie 1 DetAChl/ 2i0am
Dietector A Chl 25dmm PeakTable
Pesks | Her Tume ) g Detector A Chl 210um
1 2L7%0 FAEFEEL 231 Peak® | Rt Lut Arta Height Area®s Heaght ©3
F] 23030 23143934 515503 ] 71083 06533 19167 L oAt SETT)
: 1 14 ‘27;1—51 =5 i 28 036] 26140273] T A% (00 07 619)
At s=rLL L [0t 2 ) 535287 10
T S TReiEt Tota 26040771 357871 100,000 100,000

Racemic 5e

Enantiomeric enriched 5e

(2S, 3R)-Ethyl 2-benzoyl-2-fluoro-3-(4-methoxyphenyl)-4-nitrobutanoate 5f

o 5f

A yellow solid; "H NMR (300 MHz, CDCl3) & 0.97-1.02 (t, 0.4H), 1.26-1.30 (t, 2.6H), 3.69 (s,
3H), 3.95-3.97 (m, 0.3H), 4.27-4.37 (m, 1.7H), 4.68-4.87 (m, 3H), 6.74-6.77 (t, 1.7H), 6.85-6.88
(d, 0.3H), 7.21-7.40 (m, 4H), 7.5-7.49 (m, 1H), 7.50-7.54 (m, 1.7H), 8.05-8.09 (d, 0.3H); "*C
NMR (75 MHz, CDCls) 6 13.79, 47.21 (d, J = 19.08 Hz), 55.08, 63.59, 75.85 (d, J = 4.9 Hz),
100.82 (d, J = 206.19 Hz), 114.10 (d, J = 9.82 Hz), 124.87, 128.53, 129.20, 130.45, 133.67,
134.12, 159.51, 165.55 (d, J = 25.63 Hz), 191.73 (d, J = 25.64 Hz); HRMS (IT-TOF) m/z calcd
for C,0H0FNOg [MJrNa]+ = 412.1172, found = 412.0791; The ee value of the major
diastercomer was 97% (Chiralcel IC, A = 254 nm, 7.5% iPrOH/hexane, flow rate = 0.50 mL/min,

tr (major) =29.6 min, 32.7 min, tg (minor) = 26.1 min, 34.7 min).

- . Chromatogram

enRtogaEn HLANXIAQ-868-(C) C-\LabSolutions D 2 HANXIAO-868-(1C) 1od
HANXIAO-362-(IC) € L abSelutions Data' project? HANXIAQ-862-(1C) fed W () € LabSolutions Data'project. {1C) e

w ] =

= ] (B

300000 = 200000 l‘\lz

1 'i 1 \

1 4 ‘ |

\ 100000 I

— — T T —
1w 20 30

1Der A Chl

= |
z \e\
2 i
— =2 YN peacm
T

I DetAChl/254nm 10 0 30
min
. 1 DetAChl/254nm
Dezecter A Chl 234nm
Peaks Het_Time Area os ~ PeakTable
T TEITT T 0G| Detector A Chl 254nm
7 S0A11 33 134 Pealct Ret. Time Area Height rea% | Height%
3 32757 627 1 20011 210702 4852 1572 2.007
4 34 754 233 2 33.035 13180883 236872 98.428 7.993
Toua] 100000 Total 13400385 24174 100.000 100.000

Racemic 5f

Enantiomeric enriched 5f

S17



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

(2S, 3R)-Ethyl 2-benzoyl-2-fluoro-4-nitro-3-(2-(trifluoromethyl)phenyl)butanoate 59

59

A colorless oil; 'H NMR (300 MHz, CDCl3) & 0.81-0.86 (t, 0.75H), 1.25-1.30 (t, 2.1H), 3.78-
3.98 (m, 0.5H), 4.24-4.41 (m, 1.5H), 4.57-4.70 (m, 0.9H), 4.85-4.89 (m, 0.3H), 5.07-5.30 (m,
1.5H), 5.45-5.59 (m, 0.3H), 7.38-7.75 (m, 6H), 7.71-7.78 (m, 2.5H), 8.05-8.09 (d, 0.5H); "*C
NMR (75 MHz, CDCl3) 6 13.59, 42.72 (d, J = 17.46 Hz), 63.87, 75.97 (d, J =7.64 Hz), 99.73 (d,
J =207.83 Hz), 122.09, 125.72, 127.19, 128.50, 129.40, 130.03, 132.35, 134.41, 165.47 (d, J =
26.18 Hz), 190.48 (d, J = 25.10 Hz); HRMS (IT-TOF) m/z calcd for CyH7F4sNOg [M+Na]™ =
450.0941, found = 450.0424; The ee value of the major diastereomer was 99% (Chiralcel OD-H,
A =254 nm, 7.5% iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 21.8 min, 25.3 min, tg
(minor) = 29.0 min, 46.0 min).

Chromategram
hanxiao-850-[0D] C:'LabSolutions\Data\project2thanxiao-830-[OD]] led

uwv
p;‘e 2 [ Srm— .
500000- |»' ||f HANNIAO-E4T-{00-H) O LabSalussay regert HANXIAC-857{0D-H) led
|z W
“ I 2
250000 I £ |
| | | \'\ A\ 100000 I
. AW A! A i
[ S AL ANIAN TN N LN | 1Deta cul = )
— T T T T T T T T T T T .
10 20 30 40 50 L — W .
n T
1 0 30 0 0
1 DetAChl/254nm
PeakTable 1 DeAC o
Detector A Chl 254nm PeakTabile
Peak# Ret. Time Area Height Area% Height % | Lo
31.800 31465205 630331 34787 5.084 e ECLEN-
7 35305 36171036 3537100 78034 pEE e
3 29.004 16483600 202023 224 7.64% FHEYE]
1 46.025 16330641 195643 03 1.821 555
Totl 00450581 1635100 100.00 100.000 LD

Racemic 59

Enantiomeric enriched 5¢

(2S, 3R)-Ethyl 2-benzoyl-3-(4-cyanophenyl)-2-fluoro-4-nitrobutanoate 5h

E
Ph ““J\o/\
NO,
NC 5h

A yellow oil; "H NMR (300 MHz, CDCl3) § 0.96-1.00 (t, 0.5H), 1.26-1.31 (t, 2.5H), 3.93-4.00
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(m, 0.4H), 4.30-4,43 (m, 1.6H), 4.80-4.98 (m, 3H), 7.36-7.41 (m, 1.5H), 7.46-7.69 (m, 5.5H),
7.71-7.79 (m, 1.7H), 8.05-8.11 (d, 0.3H); *C NMR (75 MHz, CDCl;) & 13.79, 42.54 (d, J =
19.08 Hz), 63.03, 75.20 (d, J = 4.9 Hz), 100.38 (d, J = 207.83 Hz), 112.66, 118.02, 128.60,
129.30, 130.57, 132.42, 133.39, 134.32, 138.83, 165.03 (d, J = 25.64 Hz), 190.64 (d, J = 25.08
Hz); HRMS (IT-TOF) m/z calcd for Cy0H;7;FN205 [M+2Na]" = 430.0917, found = 430.8738;
The ee value of the major diastereomer was 99% (Chiralcel OD-H, A = 254 nm, 20%
iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 29.8 min, 69.7 min, tg (minor) = 35.0 min,

104.5 min).

Chromatogram
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e Y HANYLAG-8 500D
100000 n |1 - ectil HANXIAO-839-(0D-H) led
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S0000 |l
I 50000- I
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0 : 50 0
Det A Chl / 254nm in
F— 1 DetAChl/ 234nm
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2k Feet. Time Hex A% | Heght'e ] Do A Chl 354nm
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(2S, 3R)-Ethyl 2-benzoyl-2-fluoro-3-(2-methoxyphenyl)-4-nitrobutanoate 5i

O0O_0O
F \\”\ /\
T 0
NO,
O 5i

A yellow oil; '"H NMR (300 MHz, CDCls) & 0.91-0.96 (t, 0.4H), 1.22-1.27 (t, 2.6H), 3.76 (s,
2.6H), 3.83 (s, 0.4H), 4.27-4.34 (m, 2H), 4.81-4.88 (m, 1H), 5.00-5.06 (m, 1H), 5.24-5.28 (m,
1H), 6.79-6.86 (m, 2H), 7.18-7.39 (m, 4H), 7.50-7.55 (m, 1H), 7.76-7.79 (d, 1.7H), 8.05-8.10 (d,
0.3H); >C NMR (75 MHz, CDCl3) & 13.71, 40.97 (d, J = 20.18 Hz), 55.58, 63.34, 75.34 (d, J =
6.0 Hz), 100.10 (d, J = 205.67 Hz), 111.14, 120.75, 122.56, 128.31, 129.20, 129.28, 129.34,
129.40, 129.63, 133.61, 133.96, 134.01, 157.41, 165.86 (d, J = 25.09 Hz), 191.33 (d, J = 24.55
Hz); HRMS (IT-TOF) m/z calcd for C20H,0FNOg [M+Na]™ = 412.1172, found = 412.0705; The
ee value of the major diastereomer was 98% (Chiralcel OD-H, A = 254 nm, 5% iPrOH/hexane,

flow rate = 0.50 mL/min, tg (major) =29.5 min, 35.5 min, tg (minor) = 33.8 min, 39.9 min).
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. Evmagan
HANXIAOQ-872(0D-H) C'LabSolutions Data' progect X HANXIAOQ-872(0D-H) led

500000
[E Chromasogram
I'- HANXIAQ-£84(0D-H) C.'LabSolutions Data'propect N HANXIAQ-S54(0D-H). led.
| v
250000+ | |=
I 200000 fl=
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Racemic 5i Enantiomeric enriched 5i

(2S, 3R)-Ethyl 2-benzoyl-2-fluoro-4-nitro-3-(thiophen-2-yl)butanoate 5j

A colorless oil; 'TH NMR (500 MHz, CDCl3) & 1.25-1.28 (t, 3H), 4.26-4.37 (m, 2H), 4.80-4.87 (m,
2H), 5.11-5.20 (m, 1H), 6.87-6.88 (m, 1H), 6.97-6.99 (m, 1H), 7.11-7.12 (m, 1H), 7.38-7.45 (m,
2H), 7.55-7.59 (m, 1H), 7.71-7.89 (d, 1H); °C NMR (125 MHz, CDCl3)  13.82, 43.88 (d, J =
20.05 Hz), 63.81, 76.51 (d, J = 3.6 Hz), 100.25 (d, J = 206.77 Hz), 126.70, 126.88, 128.52,
129.09, 1229.36, 129.41, 134.00, 134.47, 165.27 (d, J = 25.51 Hz), 191.18 (d, J = 24.6 Hz);
HRMS (IT-TOF) m/z caled for C17H;sFNOsS [M]" = 365.0733, found = 365.1551; The ee value
of the major diastereomer was 96% (Chiralcel OD-H, A = 254 nm, 5% iPrOH/hexane, flow rate =

0.50 mL/min, tg (major) =26.3 min, 51.9 min, tg (minor) =42.5 min, 56.5 min).

Chromatogram
HANXIA0-888(0D-H) C: LabSolutions Data project2 HANXIAO-888(OD-H) led
uVv
250000+ ’* E;
|77 s : Chromasogs
‘ Il \:r & HANXIAQ-$57(0D-H) O LabSelunons Day' progect] HANXIAC-§871(0D-H) led
| [ v
|| N A 1
| | \ \ 13
\ / 250000- )
o . S N AV |~ 1Det A Chl I
——— \
25 50 75 5 I
min =z M\
! DetA Chl/23%0m e e
PeakTable L] 10 n 30 40 ] 0
Detector A Chl 254am 1 Derd Ch1 . 2am .
Peak# Ret. Time Area | Height Area% Height %
1 26,208 2600562 264951 23975 36.177
2 42396 3000021 186734 26447 23407
3 1035 3404838 47113 73.606 30.087
1 56575 13747198 133567 35072 18.238
Total 52031419] 732363 100.000 100.000
Racemic 5j Enantiomeric enriched 5]
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(2S.3R)-Ethyl 2-benzoyl-2-fluoro-3-(nitromethyl)heptanoate 5k

o (|)k
Ph” 0TS
NO,

5k

A colorless oil; 'TH NMR (500 MHz, CDCl3) § 0.86-0.89 (t, 3.0H), 1.21-1.24 (t, 3H), 1.27-1.47
(m, 5H), 1.56-1.61 (m, 1H), 3.51-3.62 (m, 1H), 4.23-4.39 (m, 2H), 4.41-4.43 (m, 1H), 4.66-4.70
(m, 1H), 7.45-7.49 (t, 2H), 7.59-7.60 (t, 1H), 8.00-8.02 (m, 2H); *C NMR (125 MHz, CDCl;) &
13.73, 22.44, 28.23, 28.26, 29.18, 41.90, 42.07, 63.38, 74.81 (d, J = 2.74 Hz), 100.96 (d, J =
203.14 Hz), 128,70,129.68, 129.74, 133.94, 133.97, 134.19, 166.02 (d, J =25.51 Hz), 191.66 (d,
J = 24.6 Hz); MS (ESI) m/z C7H»FNOs [M+Na]™ = 339.1; The ee value for the major isomer
was 97%, tg (major) = 14.8 min, tg (minor) = 11.8 min (Chiralcel OD-H, A = 254 nm, 5%
iPrOH/hexanes, flow rate = 0.5 mL/min).

" HANXIAC-LUOME-$64-1-CHIRAL-(OD-H) €\ Data prject? HANXIAG-LUOTIE464- 1 -CHIRAL-(OD-H) led
v

HANXIAO-LUOME-461-RACEMIC{OD-H) €.\ Data'project? HANXIAO-LLON HACEMIC{0D-H) e
u —
i
1 - O [
500000-| N ) I
ol LN S N N 1064 CH1 E P '
& = - ' o ———— LA \
1o 125 15.0 175 R P |
min 100
Sdnm
o

1 Det ACh1/254nm

Detector A Chi 254nm

Peaks Ret Time Area Height Area % Hewght % "y
T 12179 5595459 163657 37360 35 lE‘ Rk T Bei Tl",";s_, A'?;uw "]“_I“ ""'-’-'";‘fgj
z 154 1447315 377621 57676 35534 5 {5360 TS FR) 5750
3 1 5006826 165204 30,005 25345 5 T TIITTET RG] B4 74T
Tom 5017600 651727 100,000 100,000 T 47535350 160 000 106,500
Racemic 5k Enantiomeric enriched 5k

(25.3R)-Ethyl 2-benzoyl-2-fluoro-5-methyl-3-(nitromethyl)hexanoate 5I

O

Al
Ph *“‘J\o/\

NO,
51

A colorless oil; 'H NMR (500 MHz, CDCls) § 0.94-0.96 (d, 2.6H), 0.97-0.99 (d, 0.8H), 1.01-
1.02 (d, 2.6H), 1.24-1.26 (t, 3H), 1.32-1.46 (m, 2H), 1.63-1.70 (m, 1H), 3.62-3.72 (m, 1H), 4.23-
4.38 (m, 2H), 4.31-4.41 (m, 1H), 4.67-4.77 (m, 1H), 7.43-7.49 (t, 2H), 7.55-7.65 (m, 1H), 7.94-
8.05(d, 2H); °C NMR (125 MHz, CDCLy) § 13.71, 21.17, 23.46, 25.64, 37.49, 37.51, 40.19,
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40.37, 63.37, 74.96, 74.98, 100.96 (d, J = 202.22 Hz), 128.69, 129.67, 129.73, 133.98, 134.01,
134.17, 166.01 (d, J = 26.41 Hz), 191.61 (d, J = 25.5 Hz); MS (ESI) m/z for C;7H,,FNOs
[M+Na]" = 339.1; The ee value of the major isomer was 96%, tz (major) = 15.2 min, tg (minor)

= 16.5 min (Chiralcel IC, A = 254 nm, 3% iPrOH/hexanes, flow rate = 0.5 mL/min)

HANXIAQ-1325'(IC) C: LabSolutions Data project? HANXIAO-1325'-1C) Jed

uv
OHHITHNH "=
1 | B
I 1000000
P Vo 1
N T N T T T T N T (=
10.0 125 130 173 X0 »ns 230 T - T -
o 100 125 150 175 200 ns 25 275
1 Det AChl/ 254num R i
PeakTable 1 Det AChI/ 254em
Detector A Chl 234um Detector A Chl 254nm
Peals Ret Time Aren Height Aren %o Height %o Praks et Tome Aren ®s Herght 76
] 15777 R 46747 37 006 16 T LTI T T
16.4635 175641358 449702 21.705 23248 7 16510 1451 1741
3 18 636 43532807 1017415 36,268 32591 i 18 664 12832 12 794
Total 0920878 1934597 100,000 100,000 Total 100,000 100,000
Racemic 5l Enantiomeric enriched 5I

(25, 3R)-Ethyl 2-fluoro-2-(4-methoxybenzovyl)-4-nitro-3-phenylbutanoate 7a

A white oil; 'H NMR (300 MHz, CDCl3) & 0.94-0.98 (t, 0.6H), 1.23-1.29 (t, 2.4H), 3.82 (s, 2.4H),
3.87 (s, 0.6H), 3.89-3.96 (m, 0.4H), 4.25-4.36 (m, 1.5H), 4.73-4.92 (m, 3H), 6.80-6.83 (d, 1.5H),
6.92-6.95 (d, 0.5H), 7.22-7.40 (m, 5H), 7.72-7.79 (d, 1.5H), 8.08-8.15 (d, 0.5H); °C NMR (75
MHz, CDCl;) ¢ 13.52, 13.75, 46.85 (d, J = 18.00 Hz ), 47.86 (d, J = 19.09 Hz), 55.39, 55.51,
62.86, 63.45, 75.86 (d, J = 5.46 Hz), 100.76 (d, J = 206.73 Hz), 113.66, 114.00, 126.73, 126.77,
128.37, 128.58, 128.73. 128.79, 129.42, 129.45, 129.61, 129.64, 131.90, 132.00, 132.76, 134.49,
165.82 (d, J =25.71 Hz), 187.80 (d, J = 25.08 Hz), 189.25 (d, J = 24.54 Hz); HRMS (IT-TOF)
m/z calcd for CyH,0FNOg [M+H]" = 390.1353, found = 390.0976; The ee value of the major
diastercomer was 97% (Chiralcel AD-H, A = 254 nm, 10% iPrOH/hexane, flow rate = 0.50

mL/min, tg (major) = 25.7 min, 46.3 min, tg (minor) = 29.2 min, 31.6 min).
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Chremategram
HANXIAO-021-(AD-H) C:\LabSolutions Data\project I FIANKIAQ-02 | -(AD-H) led

Chromatogram SDE000- 12
HANXIAQ-022'{AD) C:'LabSoluticas Das'project? HANXIAQ-02 X (AD) Jed | =
v |
100000- { ) i
i i 250000 E 1!
50000 | A - il 1
Ay | E oy |
|I Wl I K i I
o Aa A L INN L T IDetA CBl ¢ — e — — ~ 1Dt A Ch1
o 0 P 1 B 10 0 it 10 50 &0
ma
| DetAChI/ 25dum ! DetAChl/2i4am
PeakTahble
Detector A Chl 25bumy FeakTatie Detector A Chl 254am .
Peakn | Fet Tune e Tieight T TR Peaks | el Tune Aaea Heght | Aseat Heaglht %4
1 p 2801 1394371 3 33427] AT.003 1 23489 EAL L] *3900) 1783 08
0 189 141080 13387 11633 2 20806 145148 4338 0357 11
i 31,659 15615741 A3 56 16.573 15,754 ] 31.355| JT12618 176342 18.977 24,201
4 46,359 3375834 [N 4 423] 25.610 4 45.591 2060262 s19231] T8.584 71.530
Ton! 80750 REREES| 100.000] T00.009] Tota 10612523 123961 100 000 100,001
Racemic 7a Enantiomeric enriched 7a

(2S, 3R)-Ethyl 2-(3-chlorobenzoyl)-2-fluoro-4-nitro-3-phenylbutanoate 7b

O| @)
CI 1,, O/\
F

NO,

7b

A colorless oil; "H NMR (500 MHz, CDCls) & 0.98-1.02 (t, 0.5H), 1.31-1.34 (t, 2.5H), 3.94-4.01
(m, 0.4H), 4.32-4.43 (m, 1.6H), 4.77-4.96 (m, 3H), 7.25-7.51 (m, 7H), 7.56-7.59 (d, 0.8H), 7.65
(s, 0.8H), 7.95-8.05 (d, 0.2H), 8.12 (s, 0.2H); *C NMR (125 MHz, CDCl;) & 13.59, 13.85, 46.98
(d, J=18.21 Hz ), 47.89 (d, J = 19.12 Hz), 63.32, 63.92, 75.57 (d, J = 4.56 Hz), 100.96 (d, J =
206.79 Hz), 127.13, 127.21, 127.27, 128.76, 128.86, 128.93, 129.09, 129.12, 129.18, 129.29,
129.70, 130.16, 133.03, 133.68, 134.65,134.69, 135.57, 165.16 (d, J = 25.51 Hz), 191.13 (d, J
26.42 Hz); HRMS (IT-TOF) m/z caled for CjoH;FCINOs [M+2Na]" = 439.0557, found
439.0437; The ee value of the major diastereomer was 96% (Chiralcel OD-H, A = 254 nm, 5%

iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 36.9 min, 54.1 min, tg (minor) = 35.1 min,

42.5 min).
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Chromatogram
HANXIAQ-960-0D-H C'LabSeluticns' Data'propect I HANXIAQ-969.0D-H 1cd

Chromatagrans

200000

RN . 1Det A Chl
e g .

T
&0 " P —
mm -

1 DetAChl/254emn

Desector A Chl 24um
Peak¥ | Hes Teme | fema

20134
28018 ey
3T 3T

i3 T 3
100,000 100,000 Tou

Racemic 7b Enantiomeric enriched 7b

(25, 3R)-Ethyl 2-(3-chlorobenzoyl)-2-fluoro-3-(4-fluorophenyl)-4-nitrobutanoate 7¢

(? 0]

CI\@) ‘.

7c

A colorless oil; "H NMR (500 MHz, CDCl3) & 1.01-1.04 (t, 0.5H), 1.31-1.35 (t, 2.5H), 3.97-4.04
(m, 0.4H), 4.32-4.43 (m, 1.6H), 4.75-4.93 (m, 3H), 6.96-6.98 (m, 1.6H), 7.06-7.09 (m, 0.4H),
7.31-7.35 (m, 2.5H), 7.39-7.45 (m, 0.5H), 7.51-7.55 (d, 0.8H), 7.61-7.71 (m, 1H), 7.75 (s, 0.8H),
8.02-8.05 (d, 0.2H), 8.13 (s, 0.2H); >C NMR (125 MHz, CDCl3) & 13.85, 46.26 (d, J = 18.21
Hz ), 47.15 (d, J = 19.12 Hz), 63.43, 64.03, 75.59 (d, J = 5.46 Hz), 101.00 (d, J = 206.77 Hz),
115.80, 115.98, 127.28, 12.34, 129.21, 129.25, 129.84, 131.52, 131.54, 131.58, 131.60, 133.92,
134.82, 135.33, 135.36, 161.78, 164.93, 165.03 (d, J = 25.51 Hz), 190.72 (d, J = 26.42 Hz);
HRMS (IT-TOF) m/z calcd for Ci9HcF>,CINOs [M-O]+ = 395.0736, found = 395.2298; The ee
value of the major diastereomer was 96% (Chiralcel OD-H, A =254 nm, 5% iPrOH/hexane, flow

rate = 0.50 mL/min, tg (major) =27.7 min, 69.7 min, tg (minor) =29.1 min, 41.5 min).
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Chromatogram
HANXIAQ-971-0D:H C-LsbSohuticns Dty project? HANNIAQ-971-0D-H led

haceatoges

I i A
D||rr|r‘\“1|||1“|'—|I+.-|||'—|:‘-1||‘--v-|-n—<f'l--‘-v-"lm1"\(]| ri! = |
0 10 20 30 40 0 L) 0 ['S ISR i S — S — 1DerA Chl
mn ) T T T T
| DetACH!/35dam " ° o * 0 @ N
1 DetACHl/ 254am
PeakTable
Detector A Chl 254nm N
Peaks Rer. Time Area Height Area ¥ Height % n’:{’i«x"'“)‘{.:ﬁ::,
1 27674 6311248 331570 39,700 39.150 T T
2 29122 1579263 209937 21 084 24814 b] I
3 41414 1003942 179321 20040 21,198 3 40.3
4 69 668 H024465 llﬁlﬂ 9177 14.801 K| 634
Total 4920917 B26049| 100000 100.000 Total
Racemic 7c Enantiomeric enriched 7¢

(2S, 3R)-Ethyl 2-fluoro-4-nitro-2-(4-nitrobenzoyl)-3-phenylbutanoate 7d

0O O

Y 5™
F
O,N

NO,
7d

A white solid; '"H NMR (500 MHz, CDCls) & 0.95-0.98 (t, 0.7H), 1.31-1.35 (t, 2.3H), 3.93-3.98
(m, 0.5H), 4.34-4.42 (m, 1.5H), 4.76-4.95 (m, 3H), 7.25-7.29 (m, 4H), 7.35-7.38 (m, 1H), 7.67-
7.68 (d, 1.5H), 8.10-8.15 (d, 1.5H), 8.20-8.23 (d, 0.5H), 8.31-8.35 (d, 0.5H); °C NMR (125
MHz, CDCl;) ¢ 13.60, 13.90, 46.98 (d, J = 17.31 Hz ), 47.91 (d, J = 18.22 Hz), 63.61, 64.22,
75.31 (d, J=5.46 Hz), 75.51 (d, J = 7.29 Hz), 101.25 (d, J =206.78 Hz), 123.43, 123.90, 129.02,
129.25, 129.36, 129.38, 129.73, 129.74, 129.99, 130.05, 131.21, 131.26, 132.69, 132.71, 137.50,
137.53, 139.01, 139.04, 150.27, 150.97, 164.29 (d, J = 25.51 Hz), 164.67 (d, J = 25.50 Hz),
192.22 (d, J = 27.34 Hz); HRMS (IT-TOF) m/z calcd for C;oH;7FN,O7 [M+Na] = 427.0917,
found = 427.2564; The ee value of the major diastereomer was 97% (Chiralcel AD-H, A = 254
nm, 10% iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 29.3 min, 31.1 min, tg (minor) =

33.1 min, 39.3 min).

Chromatogram
HANKLAG-024-[AD-H] € LabSohitions Data project? HANXLAD 924" [AD-H] | Jod
uv
100000 “"‘ %
5o Clicmategram
nr I-‘ HANNIAC-023-{AD-H) € LabSohstican Dty propect? HANKIAD-23-{AD-H) led
| "
I " 1000000
o P N—— L -1 - — Tt A Chl
5 ) 15 000
mm
1 Det A CH 7 250nm B L U .
Peaklabie ] TR R TR
Detector A Chl 234nm min
Peakil | Ket Tooe | Auea Hewght Area T Firght % 1 DetACHl/ Hdom
L 20.288] 4394408 125560 30583 3,500
3L050] 4307538 118770 30 605 1787 Bietecize 3 Ch 2bdam
E] EENEX| 2793406 GEETT| 10433 8411 [ Peaiw T Bt Tume T Rema T 1z
) Wi TAnE DT 19.357 5158 | L
Tola [ tasesna 373708 100.000 100,000 [ w.[ | FieiE
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Racemic 7d Enantiomeric enriched 7d

(28, 3R)-Ethyl 2-fluoro-4-nitro-2-(4-nitrobenzoyl)-3-p-tolylbutanoate 7€

A yellow solid; "H NMR (500 MHz, CDCl3) & 0.98-1.01 (t, 0.6H), 1.31-1.34 (t, 2.4H), 2.26 (s,
2.3H), 2.33 (s, 0.7), 3.95-3.99 (m, 0.4H), 4.32-4.42 (m, 1.6H), 4.72-4.92 (m, 3H), 7.04-7.05 (d,
1.5H), 7.14-7.16 (m, 2H), 7.25-7.27 (m, 0.8H), 7.71-7.77 (m, 1.5H), 8.14-8.19 (d, 1.5H), 8.21-
8.25 (d, 0.4H), 8.31-8.35 (d, 0.4H); °C NMR (125 MHz, CDCl3) & 13.90, 21.05, 47.59 (d, J =
18.22 Hz ), 64.14, 75.43 (d, J = 5.46 Hz), 101.28 (d, J = 206.78 Hz), 123.40, 123.87, 129.19,
129.56, 129.70, 130.07, 131.21, 138.85, 150.27, 164.75 (d, J = 25.51 Hz), 192.12 (d, J = 27.33
Hz); HRMS (IT-TOF) m/z calcd for C,0HoFN,O; [M]" = 418.1176, found = 418.1648; The ee
value of the major diastereomer was 96% (Chiralcel IC, A = 254 nm, 10% iPrOH/hexane, flow

rate = 0.50 mL/min, tg (major) = 50.0 min, 63.9 min, tg (minor) = 60.1 min, 114.5 min).

Chromatogram
HANXIAO-956-(1C) €)' LabSolutsons Data'propect? HANXIAQ-056-(IC) Jed

Cluomatogras
W _ antino-955-16 € LabSebutsons Data progect? bassviao-05.5-16 led
E P W
E ¥ N
00000 II In" 1000000
i |
250000 | il ol
25 1 3 =1
1 .I |
{ TR A 1R
P P LA TR § L] 1Der A Chl 2 Y\ 2
T r T T =SS e L
- A - 1 = ¢ 2 i 75 100
1 DetACBL/2S sin
! DetACH/254am I DetAChl/254em
PeakTable
Detector A Chl 258mm Dhetector & Chl 234 PeakTable
Peak? T bt lf‘q”:;o, “1\“\‘.:5‘160 H‘Et%lvl"‘,m- A“'"\u:m- Heght % Peaks | Fet Tume Area Hleaght Area s Hewght %
HLLLLLE LEEFFIL 2201 ] r. 43,953 50,349 2307082 3137 1.741 2400
2 50.239 14365076 184078 12.500 12834 2 &0 496 1131677 104759 31,620 3417
3 63957 23153426 499542 37.550 34.809 ] 54117 109615274 T19039] 76173 73007
4 114,481 14072182 B 11243 6.583 4 114.595 742716 6287 0.506] 0386
Total 114877853 1434765 100, 000 100 000 Total 143996748 1630542 00 000| 100.000
Racemic 7e Enantiomeric enriched 7e

(2S, 3R)-Ethyl 3-(3-bromophenyl)-2-fluoro-4-nitro-2-(4-nitrobenzoyl)butanoate 7f
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A yellow oil; "H NMR (500 MHz, CDCl3) & 1.01-1.04 (t, 0.6H), 1.31-1.34 (t, 2.6H), 3.97-4.06
(m, 0.4H), 4.32-4.42 (m, 1.6H), 4.73-4.92 (m, 3H), 7.12-7.15 (m, 0.7H), 7.23-7.26 (m, 1.3H),
7.34-7.54 (m, 2H), 7.80-7.85 (d, 1.6H), 8.18-8.22 (d, 1.6H), 8.25-8.29 (d, 0.4H), 8.32-8.35 (d,
0.4H); >C NMR (125 MHz, CDCl3) § 13.89, 47.37 (d, J = 18.21 Hz ), 64.38, 75.10 (d, J = 4.56
Hz), 100.92 (d, J = 207.70 Hz), 122.97, 123.59, 123.94, 127.86, 128.37, 130.25, 130.54, 131.27,
132.16, 132.45, 132.71, 135.17, 138.60, 150.49, 164.49 (d, J = 25.50 Hz), 192.32 (d, J = 27.33
Hz); HRMS (IT-TOF) m/z calcd for CjoH sBrFN,O; [M+Na]" = 505.0023, found = 505.2551;
The ee value of the major diastereomer was 97% (Chiralcel IC, A = 254 nm, 15% iPrOH/hexane,

flow rate = 0.50 mL/min, tg (major) =22.1 min, 25.6 min, tg (minor) = 28.5 min, 29.5 min).

Chromaogsm

1500000 ciL Danaprogect2 Ied
1000000
500000
000 1
— 1De1 A
! 3 D 3 1 » 0 3 0
min min
| DetAChL/ 254nm 1 DetAChl/ 254nm
PeakTakle Paak Table
Detectr A Chl 254nm Detector A Chl 254nm
Peaks | Fee Tome Aea Hrsphe Been®i | Height® | Beakil | Bet Tame | Auss Heght ey 1
1 I1004] 16614697 834111 0,407 33317 1 31993 49068 15819 1353
i 23621 $0185643 147689 A3 358 46 678 2 23448 Jasiasas [3ETE) 95,606
Tota S2804340) T601800) 1) 060 10K 060 — St e oL

(25, 3R)-Ethyl 2-fluoro-4-nitro-3-phenyl-2-(4-(trifluoromethyl)benzoyl)butanoate 7¢g

0O O

A colorless oil; 'H NMR (500 MHz, CDCl3) § 0.98-1.01 (t, 0.5H), 1.32-1.35 (t, 2.5H), 3.95-4.00
(m, 0.3H), 4.33-4.44 (m, 1.7H), 4.79-4.99 (m, 3H), 7.26-7.42 (m, 5H), 7.60-7.65 (d, 1.6H), 7.75-
7.78 (d, 1.6H), 7.79-7.81 (d, 0.4H), 8.22-8.25 (d, 0.4H); '*C NMR (125 MHz, CDCL;) & 13.86,
4791 (d, J = 1821 Hz ), 64.02, 75.49 (d, J = 5.46 Hz), 101.11 (d, J = 206.77 Hz), 122.25,
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124.38, 125.34, 125.37, 128.81, 128.91, 128.97, 129.14, 129.36, 129.43, 129.72, 129.73, 130.45,
139.49, 132.96, 135.75, 137.10, 164.94 (d, J = 25.51 Hz), 192.04 (d, J = 27.33 Hz); HRMS (IT-
TOF) m/z caled for CooH7FsNOs [M]" = 427.1043, found = 430.8768; The ee value of the major
diastereomer was 95% (Chiralcel AD-H, A = 254 nm, 2% iPrOH/hexane, flow rate = 0.50

mL/min, tg (major) = 30.6 min, 47.7 min, tg (minor) = 38.9 min, 42.3 min).

240000 Ea
I il
| 250000
|I I
e — - - 1Det.A Chl i _ _— A —_— - 1Det A Chl
0 0 10 1 A ] P
- e
D 1 DetAChl/ 254um
. FeakTable PeakTable
Detector A Chl 254am
7 . .
z R I o Peak# | Fet Tume | Aeen Height Asea®s | Height %
oo ST T ] 30,636 860071 20838 3157 i3
]IS;E:E I i T 7 39,317 345367 7439 0857 1151
it S Al i 33197 E217000 15301 30 387 33703
] iT433] 086181 161857 76,601 o
10675 100,000 100,000 Toal | 0290840 616378 T00.000] 100,000

(2S, 3R)-Ethyl 3-(2-chlorophenyl)-2-fluoro-4-nitro-2-(4-(trifluoromethyl)benzoyl)butanoate 7h

A colorless oil; "H NMR (500 MHz, CDCls) & 0.96-0.99 (t, 0.6H), 1.29-1.32 (t, 2.4H), 3.92-4.02
(m, 0.4H), 4.31-4.42 (m, 1.6H), 4.74-4.78 (m, 1H), 4.82-4.86 (m, 0.2H), 5.00-5.04 (m, 1H), 5.44-
5.53 (m, 0.8H), 7.11-7.14 (m, 1H), 7.18-7.21 (m, 1H), 7.32-7.45 (m, 2H), 7.60-7.63 (d, 1.6H),
7.75-7.79 (d, 0.4H), 7.81-7.85 (d, 1.6H), 8.15-8.19 (d, 0.4H); °C NMR (125 MHz, CDCl;) &
13.81, 43.08, 64.14, 75.09 (d, J = 6.37 Hz), 100.63 (d, J = 207.69 Hz), 122.21, 124.38, 125.50,
125.86, 127.37, 127.65, 129.55, 129.61, 129.69, 129.89, 130.26, 130.44, 130.48, 130.53, 132.17,
134.89, 135.16, 135.72, 136.70, 164.94 (d, J = 25.51 Hz), 190.87 (d, J = 25.50 Hz); HRMS (IT-
TOF) m/z caled for CyoH;sCIF4sNOs [M-CI+H]" = 427.1043, found = 427.0031; The ee value of
the major diastereomer was 95% (Chiralcel IA, A = 254 nm, 5% iPrOH/hexane, flow rate = 0.50

mL/min, tg (major) = 18.7 min, 21.5 min, tg (minor) = 25.6 min, 32.6 min).
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(S)-Ethyl 2-((R)-1-(4-bromophenyl)-2-nitroethyl)-2-fluoro-4.4-dimethyl-3-oxopentanoate 7i

A white solid;'"H NMR (500 MHz, CDCl3) § 0.89-0.90 (s, 9H), 1.32-1.35 (t, 3H), 4.29-4.36 (m,
2H), 4.60-4.64 (m, 0.5H), 4.67-4.78 (m, 1.5H), 4.80-4.83 (m, 1H), 7.16-7.18 (m, 2H), 7.43-7.44
(m, 2H); *C NMR (125 MHz, CDCl3) & 13.94, 25.46 (d, J = 4.55 Hz), 45.58 (d, J = 3.64 Hz),
47.71 (d, J = 18.21 Hz), 63.65, 74.91 (d, J =4.56 Hz), 102.32 (d, J = 211.10 Hz), 123.07, 131.70,
131.72, 131.88, 132.24, 164.81 (d, J = 25.51 Hz), 204.79 (d, J = 24.60 Hz); HRMS (IT-TOF)
m/z caled for C17H,BrFNOs [MJrH]+ = 417.0587, found = 418.1651; The ee value of the major
diastereomer was 97% (Chiralcel OD-H, A = 210 nm, 5% iPrOH/hexane, flow rate = 0.50

mL/min, tg (major) = 39.2 min, 56.7 min).
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(S)-Ethyl 2-fluoro-2-((R)-1-(4-methoxyphenyl)-2-nitroethyl)-4.4-dimethyl-3-oxopentanoate 7

O
XL"
F

0]

A yellow oil;'H NMR (300 MHz, CDCl3) & 0.87-0.88 (d, 9H), 1.31-1.36 (t, 3H), 3.76 (s, 3H),
4.28-4.36 (m, 2H), 4.50-4.87 (m, 3H), 6.79-6.84 (m, 2H), 7.18-7.21 (m, 2H); °C NMR (125
MHz, CDCls) & 13.95, 25.46 (d, J = 4.55 Hz), 45.64 (d, J = 3.67 Hz), 47.71 (d, J = 19.12 Hz),
55.22, 63.44, 75.29 (d, J =4.56 Hz), 102.52 (d, J = 211.10 Hz), 114.03, 124.85, 131.23, 159.79,
165.13 (d, J =25.51 Hz), 205.06 (d, J = 24.58 Hz); HRMS (IT-TOF) m/z calcd for C;sH24FNOg
[M+H]" = 392.1485, found = 392.1051; The ee value of the major diastereomer was 98%
(Chiralcel OD-H, A = 210 nm, 5% iPrOH/hexane, flow rate = 0.50 mL/min, tg (major) = 22.4

min, 38.1 min, tg (minor) = 15.1 min, 20.3 min).
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Racemic 7] Enantiomeric enriched 7j

(2S.3R)-tert-Butyl 2-benzoyl-3-(2-chlorophenyl)-2-fluoro-4-nitrobutanoate 7k

A colorless oil; 'H NMR (500 MHz, CDCl3) 8 1.10 (s, 2.5H), 1.42 (s, 6.5H), 4.67-4.72 (m, 0.3H),
4.79-4.87 (m, 1 H), 4.99-5.03 (m, 0.8H), 5.39-5.47 (m, 0.7H), 5.63-5.70 (m, 0.3H), 7.12-7.20 (m,
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1.5H), 7.27-7.41 (m, 5.5H), 7.75-7.79 (d, 1.5H), 8.10-8.15 (d, 0.5H); *C NMR (125 MHz,
CDCl) 6 27.08, 27.55, 43.02, 43.18, 75.80, 76.01, 85.59, 86.10, 100.24 (d, J = 206.77 Hz),
127,21, 127.53, 128.47, 128.76, 128.90, 128.92, 128.94, 129.26, 129.31, 129.54, 129.93, 130.01,
130.11, 130.28, 131.93, 132.73, 133.15, 133.18,133.99, 134.01, 134.47, 135.49, 135.94, 164.30
(d, J=24.6 Hz), 191.06 (d, J = 24.6 Hz); MS (ESI) m/z Cy;H,;FCINOs [M+Na]" = 421.1; The ee
value of the major isomer was 98%, tr (major) = 25.0 min, tg (minor) = 23.7 min (Chiralcel OD-

H, A =254 nm, 2.5% iPrOH/hexanes, flow rate = 0.5 mL/min).
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[1]  J.-C. Xiao, J. M. Shreeve. J. Fluorine Chem. 2005, 126, 475.
[2] T. Kitazume, T. Kobayashi, T. Yamamoto, T. Yamazaki. J. Org. Chem. 1987, 52, 3218.

[3] a) J. A. Dale, H. S. Mosher, J. Am. Chem. Soc. 1973, 95, 512; b) I. Ohtani, T. Kusumi, Y.
Kashman, H. Kakisawa, J. Am. Chem. Soc. 1991, 113, 4092.

[4] T. Okino, Y. Hoashi, T. Furukawa, X. Xu, Y. Takemoto, J. Am. Chem. Soc. 2005, 127,
119.
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F. NMR Spectra of Products

1H normal range AC300 1036
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1H normal range AC300 885
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DATE_d

11357
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NS

CDCI3
*** 1D NMR Plot Parameters **

SOLVENT
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-14.42 ppm
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SR

2.53 Hz
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1H AMX500

67 in cdci3
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S41

*** Current Data Parameters **

NAME hx0625
EXPNO 3
PROCNO 1

*** Acquisition Parameters ***
DATE_t 09:09:28
DATE_d Jun 26 2008

NS : 8
SFO1 500.1330885 MHz
SOLVENT CDCI3

*** 1D NMR Plot Parameters ***
Start 9.00 ppm
Stop 0.00 ppm
SR : 13.69 Hz

*** Current Data Parameters ***

NAME hx0625
EXPNO 2
PROCNO 1

*** Acquisition Parameters ***
DATE_t 09:12:13
DATE_d Jun 26 2008

NS 10036
SFO1 1257709936 MHz
SOLVENT CDCI3

*+* 1D NMR Plot Parameters **
Start 224.40 ppm
Stop -14.40 ppm
SR 0.00 Hz
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1H normal range AC300 868

** Current Data Parameters **

ju26hx
*** Acquisition Parameters ***

NAME
EXPNO
PROCNO

09:10:51
Jun 26 2008

DATE_t

DATE_d

8

: 300.1318534 MHz

NS

9.00 ppm
0.00 ppm
0.00 Hz

CDCI3
*** 1D NMR Plot Parameters **

SFO1
SOLVENT
Start
Stop

R
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*** Current Data Parameters ***

NAME

ju26hx
*** Acquisition Parameters ***

PROCNO
DATE_t

EXPNO

09:18:08
Jun 26 2008

DATE_d

15000
75.4756731 MHz

NS

CDCI3
*** 1D NMR Plot Parameters ***

SOLVENT
Start

SFO1

224.06 ppm

-14.26 ppm

Stop
SR

7.70 Hz
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1H normal range AC300 857 chiral

** Current Data Parameters **

jul9ha~1
PROCNO
*** Acquisition Parameters ***

NAME
EXPNO

03:32:21
Jun 19 2008

DATE_t

DATE_d

8

: 300.1318534 MHz
CDCI3

S
SOLVENT

N:
SFO1

*+* 1D NMR Plot Parameters **

Start
Stop

SR

9.00 ppm
-0.50 ppm

12.05 Hz

3

3

7
[

o E [0}
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13C Standard AC300 857

** Current Data Parameters **

jul9ha~1

** Acquisition Parameters ***

NAME
EXPNO
PROCNO
DATE_t

03:38:00
Jun 19 2008

DATE_d

5823

75.4756731 MHz
-14.26 ppm
7.70 Hz

CDCI3
224.06 ppm

NS

SFO1

SOLVENT

*** 1D NMR Plot Parameters ***
Start

Stop

SR
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1H normal range AC300 859 chiral

*** Current Data Parameters ***

ju20ha~1
PROCNO
*** Acquisition Parameters ***

NAME
EXPNO

08:47:11
Jun 20 2008

DATE_t

DATE_d

8

1 300.1318534 MHz

NS
SFO1

CDCI3

*** 1D NMR Plot Parameters ***

Start
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1H normal range AC300 884

*** Current Data Parameters **

TOR00INNOONITINT IO D EENQOYOONNNANNNONHOS OO oarony NAME ¢ jusdha-1
ABFIBIBISIBODT S OR @ ROOARI8ARIRIneod0mnonsoN 9089384
AORIOIBIFINONIDS0 D SOBRNTSRORBINAINSBAIRDO Se89ND EXPNO 4
BRIIIRRNAINANS G B Q S3RMONANE0000RRBRMNMND®D R
NNNNNNNNNNNNNN GG 66 LR e g R - R A R dddcoo
e < N - . .
% Acquisition Parameters ***
DATEt 06:21:26
DATE_d : Jun 30 2008
NS : 8
I6) SFO1 : 300.1318534 MHz
F “\ SOLVENT : CDCI3
oY ** 1D NMR Plot Parameters ***
Ph o
Start : 9.00 ppm
NOZ Stop : 0.00 ppm
SR : 0.00 Hz

£ sz e fe)e) (= slle]e ol (3]0 0 (g
g MY AR RS Ss (8 S| |88 82
g SlgIalg|] |e Slls @ ol |83 S8
£ Qe8] |S s8] & |83 9|8
S |l= =4 o] [« EEIE S| o]~ oo
9‘5 8‘0 7‘5 7‘0 6.5 6.0 5‘5 5.0 45 A‘D 3‘5 3.0 2‘5 2‘0 1‘5 1‘0 0‘5
(ppm)
13C Standard AC300 884
*** Current Data Parameters ***
3o COHHNLINROITOd AND QB
om NONOOXONMONTTON OMD H1 N 20 o o o< o NAME B jUSOha*l
0 NOOA0AoMOSIONS VoY 4% KO 2 o8 = ox @
L] C8336060IHNNGM LAN Nu I8 - T 3] 3
o CUNTNNORONGRPT NOS o o @0 o ow e ~ EXPNO H 6
23 29233000338 8858 93 44 88 RR 8 8 <8 q
N S B & el O I I e e ;
** Acquisition Parameters ***
DATE_t : 06:27:26
o o DATE_d : Jun 30 2008
F | NS : 2577
Ph '\\\J\O/\ SFO1 © 75.4756731 MHz
SOLVENT : CDCI3
N02 ** 1D NMR Plot Parameters **
Start H 224.06 ppm
/ . Stop : -14.26 ppm
O 5i .
SR : 7.70 Hz
220 210 200 190 180 170 160 150 140 130 120 110 100 0 80 70 60 80 40 30 20 10 G 10
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1H AMX500 887

*** Current Data Parameters ***
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*** Current Data Parameters ***

NAME

hx0702
** Acquisition Parameters ***

PROCNO
DATE_t

EXPNO

08:13:58
Jul 02 2008

DATE_d

451
© 125.7709936 MHz

NS

SFO1

cDCi3

SOLVENT

** 1D NMR Plot Parameters ***

Start
Stop
SR

224.40 ppm

-14.40 ppm

0.00 Hz
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1H AMX500 luojie-464-1-chiral

** Current Data Parameters **
CNEDIN OGN QW ON NI ONON ORI O NN NNAN NN NN IDODINOdR AN OOV NOdnNsdowaany | NAME hx0207
R o e L i g R o g RN I I R R e L R R R R LR R R P PR R R Y]
EER et I I T S R e S R R R R R R D R R R E NS R R
553300nnNINY NRCUOIINNNNNNCOBENBHOARHBENDEDNBBLHBIIIIIITNONNNNNNNNNNNNNNNGD®D | EXPNO 1
B N N N e R L R e p p i A A pE g = =34
u_u:\l %"\H\HH\HHHH\HHLLLLLHHH\HHHLLLLLLLLLL PROCNO  : 1
L - -
Acquisition Parameters
DATE_t 05:07:03
o) DATE_d Feb 07 2009
F ,"\ DBPNAM7 :
K N DS 0
Ph (0] NS s
NO2 o1 3088.51 Hz
02 308851 Hz
5k 03 3088.51 Hz
SFO1 500.1330885 MHz
SFO2 500.1330885 MHz
SFO3 500.1330885 MHz
SOLVENT CDCI3
** Processing Parameters **
AZFW 0.100 ppm
*** 1D NMR Plot Parameters ***
SR 13.69 Hz
. M .
| W
5 o ° o ols(a](a
g & 2 ) 213 (8] |8
] b 5 a 2IRE |5
£ o <3 e @|o (=]
o o ] cls o] |e
85 8o 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
(ppm)
13C AMX500 luojie-464-1-chiral
*** Current Data Parameters ***
s § Nosoom ~o
b 24 89888 RE 82 @ 83 §8%8 8 NAME hx0207
) 95 AGSNOR N1 83 2 FS  329% ©
S ey SUGgon dg oa o o2&  dNNS N~ EXPNO 2
23 a8 ERRRR] Bk XY@ §7 Q8RN T
) Y = )l Pl o | e .
*** Acquisition Parameters **
DATE_t 05:08:33
DATE_d Feb 07 2009
E | DBPNAM7 :
J - 0
Ph o NS 3308
NO, o1 1320457 Hz
02 2000.52 Hz
03 12575.30 Hz
5k
SFO1 125.7709936 MHz
SFO2 500.1320005 MHz
SFO3 125.7703643 MHz
SOLVENT CDCI3
** Processing Parameters **
AZFW 0.500 ppm
*++ 1D NMR Plot Parameters **
SR 0.00 Hz
A 1 Joh ‘ { l l i
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  -10
(ppm)
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1H AMX500 1324

** Current Data Parameters ***

hx0206

PROCNO

= Acquisition Parameters ***

DATE_t

06:36:42
Feb 06 2009

DATE_d

DBPNAM7
Ds
NS
o1

3088.51 Hz

3088.51 Hz

02

3088.51 Hz
500.1330885 MHz
: 500.1330885 MHz
: 500.1330885 MHz

03

SFO1
SFO2
SFO3

coci3

SOLVENT

=+ Processing Parameters **

AZFW

0.100 ppm

** 1D NMR Plot Parameters ***

SR
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13C AMX500 1324

*** Current Data Parameters ***

hx0206

NAME
EXPNO

PROCNO
*** Acquisition Parameters **

06:38:30
Feb 06 2009
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DATE_d

DBPNAM7

DS

11924
13204.57 Hz

NS
o1

2000.52 Hz
12575.30 Hz
125.7709936 MHz

02

03

SFO1
SFO2
SFO3

500.1320005 MHz

125.7703643 MHz

CDCI3

SOLVENT

* Processing Parameters ***

0.500 ppm
*** 1D NMR Plot Parameters ***

SR
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0.00 Hz
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*** Current Data Parameters **

NAME
EXPNO

jl21hx
*** Acquisition Parameters ***

PROCNO
DATE_t

08:36:04
Jul 21 2008

DATE_d

8

: 300.1318534 MHz
CDCI3
9.00 ppm

:300.1300000 MHz
8192
0.00 ppm
200.00 %

*** 1D NMR Plot Parameters ***

*** Processing Parameters ***
Start
Stop

SOLVENT
SF

NS
SFO1
XDIM

0.00 Hz
129.87

YScale

SR
Hz_cm

*** Current Data Parameters ***

NAME

|is (c) The Royal Society of Chemistry 2009

1H normal range AC300 921-chiral

I
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O O
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7a
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o
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/ ssozz

7

29v2°0

[e1Ba1|
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EXPNO
PROCNO

08:59:50
Jul 21 2008
15000
75.4756731 MHz
CcDCI3

DATE_d

*** Acquisition Parameters ***

DATE_t
*** Processing Parameters ***

SOLVENT
SF

NS
SFO1

75.4677567 MHz
64
224.06 ppm
-14.26 ppm
100.00 %
7.70 Hz
864.69

** 1D NMR Plot Parameters ***

XDIM
Start
Stop
YScale
SR
Hz_cm
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1H AMX500 968 chiral

*** Current Data Parameters ***

8

hx0810

08:36:50
500.1330885 MHz

CDCI3

Aug 10 2008
500.1300000 MHz

DATE_d

*** Acquisition Parameters ***

** Processing Parameters ***

PROCNO
DATE_t
NS

SFO1
SOLVENT

8192

*** 1D NMR Plot Parameters ***

XDIM
Start
Stop

9.00 ppm
0.00 ppm

100.00 %

YScale
SR

0.00 Hz
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Hz_cm
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13C AMX500 968 chiral

*** Current Data Parameters ***

hx0810

** Acquisition Parameters ***

NAME
EXPNO
PROCNO
DATE_t

08:38:37
Aug 10 2008

DATE_d

1219
125.7709936 MHz

NS

SFO1

cDCi3

SOLVENT

125.7577890 MHz

** Processing Parameters ***

SF

64

XDIM

** 1D NMR Plot Parameters ***

Start
Stop

224.40 ppm

-14.40 ppm
100.00 %

YScale
SR

0.00 Hz

1443.75

Hz_cm

8958'ET ——

15069
80S0° LY
£2vE LY
0918t
0696' Lt

SEZE'EY
TTeeEe =

2TSS°SL
Z885°G

osrzZ8 —

0ZET'00T —~_
£982'TOT ——

LTET 22T
6112 L2T
2oLz L2t
Tv9L°82T
T998'82T
2186'82T
1260°62T
SB2T'62T
S6.T°62T
1962621
$9SY'62T
2v0L°62T
TZEO0ET
£E9T0ET
SYEO'EET
TEBY'EET
£2S9VET
8889 VET
SOLS'SET
166S'SET
898YvOT
6069 9T
5290°S9T
9992'59T

V220 T6T ——
88EZT6T

Cl

(ppm)

S50



Supplementary Material (ESI) for Chemical Communications

|is (c) The Royal Society of Chemistry 2009

is journa

Th

1H AMX500 970 chiral

** Current Data Parameters ***

hx0810

** Acquisition Parameters ***

DATE_t

09:45:36
Aug 10 2008

DATE_d

8

500.1330885 MHz

NS

SFO1

CDCI3

SOLVENT

*** Processing Parameters **

SF

500.1300000 MHz

8192

XDIM

** 1D NMR Plot Parameters **

Start

9.00 ppm
0.00 ppm
100.00 %

Stop

YScale
SR

0.00 Hz
216.41

Hz_cm

e

£856'9
9v96'9
v896'9

0186'9
6v66'9
1866'9
05002
0E90°Z
90802
2€60°L
0£60°L
V18T L
oLTE L
LzzeL
zsze L
8zee L
EOVE'L
82zYeL
T6VEL

MJ v86E°Z

jesBoI

(ppm)

13C AMX500 970 chiral

** Current Data Parameters ***

hx0810

** Acquisition Parameters ***

NAME
EXPNO
PROCNO
DATE_t

09:46:56
Aug 10 2008

DATE_d

5000
125.7709936 MHz
CDCI3

NS

SFO1
SOLVENT

*** Processing Parameters **

SF

125.7577890 MHz
64

XDIM

** 1D NMR Plot Parameters **

Start

224.40 ppm

-14.40 ppm
100.00 %

Stop

YScale
SR

0.00 Hz
1443.75

Hz_cm
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zl28vET
280E'SET
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1H AMX500 923

*** Current Data Parameters ***

NAME
EXPNO

hx0719
** Acquisition Parameters **

PROCNO
DATE_t

09:22:43
Jul 19 2008

DATE_d

8

500.1330885 MHz

NS

SFO1

CcDCI3
500.1300000 MHz
8192
9.00 ppm
0.00 ppm
100.00 %

*** 1D NMR Plot Parameters ***

*** Processing Parameters ***
Start
Stop

SOLVENT
SF

XDIM

YScale
SR

0.00 Hz
216.41

Hz_cm
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13C AMX500 923

*** Current Data Parameters ***

NAME

hx0719
** Acquisition Parameters ***

PROCNO
DATE_t

EXPNO

09:24:40
Jul 19 2008

DATE_d

10110

: 125.7709936 MHz
CDCI3

: 125.7577890 MHz
64

224.40 ppm

*** 1D NMR Plot Parameters ***

** Processing Parameters ***
Start
Stop

SOLVENT
SF

NS
SFO1
XDIM

-14.40 ppm
100.00 %

YScale
SR

0.00 Hz
1443.75

Hz_cm

1609°€T
8206°6T
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0TLL 9T

vZ.6'88T ——
Le8T68T —/—
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? o}
L Ao~
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1H AMX500 955

*** Current Data Parameters =

NAME
EXPNO

hx0801
% Acquisition Parameters ***

PROCNO

06:36:18
Aug 01 2008

DATE_t

DATE_d

8

500.1330885 MHz

NS

SFO1

CDCI3

SOLVENT

*** Processing Parameters ***

SF

500.1300000 MHz

8192

XDIM

** 1D NMR Plot Parameters ***

Start
Stop

9.00 ppm
0.00 ppm

100.00 %

YScale
SR

0.00 Hz
216.41

Hz_cm
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20T W
2680'T —=

TE09'0 [
S —
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13C AMX500 955

** Current Data Parameters **

hx0801

NAME
EXPNO

PROCNO

*** Acquisition Parameters ***

DATE_t

06:38:13
Aug 01 2008

DATE_d

1751
1257709936 MHz

NS

SFO1

cbci3

SOLVENT

** Processing Parameters **

SF

1257577890 MHz

64

XDIM

*** 1D NMR Plot Parameters ***

224.40 ppm

Start

-14.40 ppm
100.00 %

Stop

YScale
SR

0.00 Hz

1443.75

Hz_cm
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2260°0ET
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2vS6°0ST
S22z 9T
8SEYYOT
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1H AMX500 944

*** Current Data Parameters ***

5
1

hanx0730

*** Acquisition Parameters ***

NAME
EXPNO
PROCNO

08:33:50
Jul 30 2008

DATE_t

DATE_d

5008
: 500.1330885 MHz

NS

SFO1

CDCI3

SOLVENT

: 500.1300134 MHz

** Processing Parameters ***

8192

*** 1D NMR Plot Parameters ***

XDIM
Start
Stop

9.00 ppm
0.00 ppm

100.00 %

YScale
SR

13.36 Hz
216.41

Hz_cm
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13C AMX500 944 chiral

** Current Data Parameters **

hx0801

** Acquisition Parameters ***

NAME
EXPNO
PROCNO
DATE_t

09:11:38
Aug 01 2008

DATE_d

15000
1 125.7709936 MHz
CDCI3

NS
SFO1
SOLVENT

*** Processing Parameters **

: 125.7577890 MHz

64

XDIM

** 1D NMR Plot Parameters ***

Start
Stop

224.40 ppm

-14.40 ppm
100.00 %

YScale
SR

0.00 Hz

1443.75

Hz_cm
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1H AMX500 964 chiral

** Current Data Parameters ***

hx0810
** Acquisition Parameters ***

NAME
EXPNO
PROCNO

06:39:56
Aug 10 2008

DATE_t
DATE_d

8

: 500.1330885 MHz

NS

SFO1

CDCI3
*** Processing Parameters **

SOLVENT

:500.1300000 MHz

SF

9.00 ppm

0.00 ppm
100.00 %

0.00 Hz

8192
216.41

** 1D NMR Plot Parameters **

XDIM
Start
Stop
YScale
SR
Hz_cm

—_ 96800
A g

OTE L
10282
zsee’L
82ZEEL
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208€°L
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YETY L

219z
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V18T L
9zTE L
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—\ 9¥09'T

veseo[!

=7\ 909g0

jesBo

7.0

(ppm)

13C AMX500 964 chiral

*** Current Data Parameters ***

hx0810
*** Acquisition Parameters ***

NAME
EXPNO
PROCNO

06:41:41
Aug 10 2008

DATE_t

DATE_d

2148
64

125.7709936 MHz
CDCI3

*** Processing Parameters ***
1257577890 MHz

** 1D NMR Plot Parameters **

NS

SFO1
SOLVENT
SF

XDIM

224.40 ppm

Start
Stop

-14.40 ppm
100.00 %

YScale
SR

0.00 Hz
1443.75

Hz_cm

Tr98'eT —

6LEBLY
9€86' LY

12079 —

9TLY'SL
£sTeG.
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£6£6'T0T —
9vET 22T
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LTIET 22T
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SLyY0ET
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0Sv8°ZET —
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S0E9VET —
8268 VET —|
£980°LET
V66€ 9T
VEO9'VIT
6v68' 49T
0660'S9T

6292681 ——

25L7'681
TIE6'T6T %
L6¥TZ6T
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64
*** 1D NMR Plot Parameters **

Start
Stop

8000
0.00 Hz
1443.75

1257709936 MHz
-14.40 ppm

224.40 ppm
100.00 %

09:29:04
CDCI3
** Processing Parameters ***

Aug 09 2008
125.7577890 MHz

DATE_d

DATE_t
NS

SFO1
SOLVENT
XDIM
YScale
SR
Hz_cm
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1H AMX500 966 chiral
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1H normal range AC300 941

*** Current Data Parameters **

7.4974
7.4908
7.4755
7.4689
7.3007
7.2328
7.2278
7.2048
7.1999

4.8962
4.8896
4.8567
4.8485
4.8447
4.8102
4.7735
4.7630
4.7515
4.7477
4.7346
4.7176
4.7033
4.6699
4.6546
4.6359
4.6206
4.4097
4.4069
4.3856
4.3834
4.3620
4.3598
4.3379

1.4014
1.3779
1.3538

|
|

NAME jl23hrj
EXPNO 5

E § PROCNO 1

g 3 *** Acquisition Parameters ***

P DATE_t 08:03:12
DATE_d Jul 23 2008
NS 8
SFO1 : 300.1318534 MHz
SOLVENT CDCI3
*** Processing Parameters ***
SF :300.1300000 MHz
XDIM 8192
** 1D NMR Plot Parameters **
Start 9.00 ppm
Stop 0.00 ppm
YScale 100.00 %
SR 0.00 Hz
Hz_cm 129.87

g 2 |(s s( s P N
g 8|8 @ S 2 @
g S8 ] @ @ &
E S8 <] <] I S
o || o o o 2
8’5 80 75 750 65 60 55 50 4’5 450 3’5 B 25 2% 15 10 05
(ppm)
13C Standard AC300 940 chiral
*** Current Data Parameters ***
20 on ©omn an
B8 B SRES R 32 82 3 258h i3 8 NAME jl28hanx
@0 @ [RINE - 5 25 @ 5330 23 3
<< < N o @ @r 0 i b @ EXPNO 2
88 9 aaqe 9 S3 X8 5592 L
Y N - | S N i ;
*** Acquisition Parameters ***
DATE_t 09:48:20
DATE_d Jul 28 2008
o O
NS 14910
SFO1 75.4756731 MHz
SOLVENT CDCI3
*** Processing Parameters ***
SF 75.4677567 MHz
XDIM 64
** 1D NMR Plot Parameters ***
Start 224.06 ppm
Stop -14.26 ppm
YScale 100.00 %
SR 7.70 Hz
Hz_cm 864.69
4
220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 80 40 30 20 10 ©  -10
(ppm)
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1H normal range AC300 943

*** Current Data Parameters ***

gddocduntog NI RO YTNO AN NNONOR 00D IAVMONN OO 40 90 NAME jl23hrj
363353383 en 038 AN AR Y30 86088388035 Lhna8 223 B3
3I9BRaNSS PR R R R R St R R R fod KN EXPNO 6
ERREEEREE] BRRARNNRNBEOOENIBBMMHMM®M0NNN NN EREET
NNNNNGOOO T I I T FII TSI CISTAS W ddd ©o
\#ggﬁl%# LLLLLLLLLLLLL‘%JJJJJJJJJJJJJ ‘”% P PROCNO 1
Ll r *** Acquisition Parameters ***
DATE_t 08:04:52
DATE_d Jul 23 2008
NS 6
SFO1 : 300.1318534 MHz
SOLVENT CDCI3
*** Processing Parameters ***
SF 300.1300120 MHz
XDIM 8192
*** 1D NMR Plot Parameters ***
Start 9.00 ppm
Stop 0.00 ppm
YScale 100.00 %
SR 12.21 Hz
Hz_cm 129.87
3
5 ol (g N ~ ) o
i 2118 A 5 @ 8
2 3| |8 2| |2 b} 3 3
£ o o S o ] -] )
MR ol |& @ o @
8‘5 8‘0 7‘5 7‘0 6‘5 6.0 5‘5 5‘0 4‘5 4‘0 3‘5 3‘0 2‘5 2‘0 1‘5 1‘0 0‘5
(ppm)
13C AMX500 942 chiral
*** Current Data Parameters ***
o9 ao N v o 4 oo
58 38 8 3 8 & 28 g g 8 8838 238 29 NAME hx727
a6 &5 & 8 ® S RO So § & 2083 SrNo b
ws Bw o 409 < oo N 5 N ~eew N~ @ EXPNO H 4
&8 85 4 99 4 88 2R 8 B §F¥e Q&L 2
Y N I D A N e B e ;
*** Acquisition Parameters ***
DATE_t 09:32:26
DATE_d Jul 27 2008
NS 9641
SFO1 : 125.7709936 MHz
SOLVENT CDCI3
** Processing Parameters ***
SF : 125.7577890 MHz
XDIM 64
** 1D NMR Plot Parameters ***
Start : 224.40 ppm
Stop -14.40 ppm
YScale 50.00 %
SR 0.00 Hz
Hz_cm 1443.75
220 210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0  -10
(ppm)
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1H AMX500 1328

*** Current Data Parameters ***

hx0207

= Acquisition Parameters ***

PROCNO
DATE_t

NAME
EXPNO

08:10:22
Feb 07 2009

DATE_d

DBPNAM7

DS

NS
o1

3088.51 Hz

3088.51 Hz
3088.51 Hz
500.1330885 MHz

02
03

SFO1
SFO2
SFO3

500.1330885 MHz

500.1330885 MHz

CDCI3

SOLVENT

** Processing Parameters **

AZFW

0.100 ppm

**1D NMR Plot Parameters ***

SR

13.69 Hz

6€0TT——

992y T —

EE€ZST
D

8
8
g
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.
o rmm

BETYL

85602

resBau|

0.5

1.0

(ppm)

13C AMX500 1328

**+ Current Data Parameters ***

hx0207
08:12:56
Feb 07 2009
10298
13204.57 Hz
2000.52 Hz
12575.30 Hz
125.7709936 MHz
500.1320005 MHz
1257703643 MHz
CDCI3
0500 ppm
0.00 Hz

DATE_d

DBPNAM7 :
*** 1D NMR Plot Parameters **

= Acquisition Parameters **
b P[UCESSV\Q Parameters ***
SR

NAME
EXPNO
PROCNO
DATE_t
SFO1
SFO2
SFO3
SOLVENT
AZFW

DS
NS
o1
02
03

vesoLz—

TI85 I =
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9L40°SL
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Le65°58
8E0T 08 = N
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6112221
9zES L2T
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08TE62T
6EVS 62T
BELE'6ZT
£0TO0ET
£ZTT0ET
2/82°08T
TYE6TET
LSELTET
TISTEET
£08T'EET
T9EB'EET
2686°EET
£8TOVET
Y.Ly YET
YO6Y'SET
S6V6°SET
L2YEEoT
29vS°E9T
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1H normal range AC300 996
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“@0mo 0
S8aNgs
SNH028
®0ma NN
NNNNNKN

/

5.2735
5.2368
5.2286
5.1924
5.1217
5.1190
5.1075
5.1048
5.0774
5.0746
5.0626
5.0604
5.0319
5.0231

4.4545
4.4402

4.3641
4.3498

3.9537
3.9417
3.9351
3.9296
3.9110
3.9061
3.8874
3.8825
3.8754
3.8639
3.8518

*** Current Data Parameters **

560

551 PROCNO  : 1

‘% *** Acquisition Parameters ***
DATE_t 07:53:36
DATE_d Aug 27 2008
NS 8
SFO1 :300.1318534 MHz
SOLVENT CDCI3
** Processing Parameters ***
SF :300.1300120 MHz
XDIM 8192
***1D NMR Plot Parameters ***
Start 9.00 ppm
Stop 0.00 ppm
YScale 100.00 %
SR 1221 Hz
Hz_cm 129.87

L N
3
H 5 8 8 8 8
E o <] Il 53 4
£ I S 1 o °
.3 @ < - @
8’5 8.0 7’5 70 65 6.0 555 5.0 4’5 20 3’5 30 15 10 o5
(Ppm)
13C AMX500 996
** Current Data Parameters ***
~o dHmmONNT®
35 SBR8ELERS Ix 8828 & 33 & NAME hx0831
LEd 863386905 85 o83y ® 96 N
@0 COBDOEDINN b Mo o N 0 EXPNO 1
9% o398 38say 85 BRI § 55 q
q ‘ H Pf» ‘ P PROCNO 1
** Acquisition Parameters ***
DATE_t 06:37:53
DATE_d Aug 31 2008
NS 2181
OH SFO1 © 125.7709936 MHz
= SOLVENT CDCI3
~ *** Processing Parameters ***
Ph OEt SF © 125.7577890 MHz
F XDIM 64
Ph N02 ** 1D NMR Plot Parameters ***
Start 180.00 ppm
Stop -14.40 ppm
YScale 50.00 %
SR 0.00 Hz
Hz_cm 1175.34
] | J n ,
170 160 150 140 130 120 110 100 90 80 70 60 50 20 10 0 “10
(ppm)
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1H AMX500 989

7.4260
7.4147
7.2874
7.2760
7.2722
7.2672
7.1853
7.1802
7.1739
7.1714
7.1626
6.9886
6.9785
6.9722

——6.4452
5.2349
5.2173

——3.8128
3.6502
3.6363
3.6275
3.6060
3.5833
3.5707
3.5670
3.5493

£
1

HN F

O
T
© O,

*** Current Data Parameters ***

NAME hanx0821
EXPNO 3
PROCNO 1

*** Acquisition Parameters ***
DATE_t 08:56:37
DATE_d Aug 21 2008

NS 8
SFO1 : 500.1330885 MHz
SOLVENT CDCI3

** Processing Parameters ***

SF : 500.1300000 MHz
XDIM 8192

*** 1D NMR Plot Parameters ***
Start 9.00 ppm
Stop 0.00 ppm
YScale 100.00 %
SR 0.00 Hz
Hz_cm 216.41

. " A
g
3 @ [ © ols
g 3|0 ® S8
g 9 s 3 R
€ 3|8 8 © |
o | S o s
8.5 80 75 60 55 5.0 4’5 20 3 3.0 25 2% 1's 10 05
(ppm)
13C AMX500 989
*** Current Data Parameters **
on CoONNOTRA DD M
83 R33828aN8R88 23 2 863 NAME hanx0821
@R CERonnNaTmAS oa ] 238
ool NN OB OO NN ] ] ada EXPNO 4
S5 pERRRERRRR R LR 83 QR §3¢
N B |/ r ¥ e .
*** Acquisition Parameters ***
DATE_t 08:59:59
DATE_d Aug 21 2008
Ph NS 9780
SFO1 125.7709936 MHz
H N F SOLVENT CDCI3
*** Processing Parameters ***
a3 Ph SF 125.7577890 MHz
N
HO XDIM 64
9 *** 1D NMR Plot Parameters ***
Start 180.00 ppm
Stop 0.00 ppm
YScale 25.00 %
SR 0.00 Hz
Hz_cm 1088.28
A n _J ‘ {
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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1H AMX500 988 2 step

7.2716
7.2640
7.2590
7.2514
7.2464
7.2439
7.2300
7.2237
7.2199
7.2136
7.2098
7.2073
7.1997
7.1947
7.1897
4.7779
4.7476
4.1185
4.1009
4.0820
4.0757
4.0567

—
=

|
|

*** Current Data Parameters **

03 0503 05 05 05 03 €5 6 €5 coo PROCNO 4
W *** Acquisition Parameters ***

DATE_t 06:53:02
DATE_d Aug 21 2008
NS 8
SFO1 : 500.1330885 MHz
SOLVENT CDCI3
*** Processing Parameters ***
SF : 500.1300290 MHz
XDIM 8192
*** 1D NMR Plot Parameters **
Start 9.00 ppm
Stop 0.00 ppm
YScale 200.00 %
SR 28.69 Hz
Hz_cm 216.38

g o s o | (o P
g & 3 Sl|e |y 2
g b3 <] SI|8|s @
E b S RN &
] E] <] o
8‘5 8‘0 7‘5 7‘0 6‘5 6‘0 5‘5 5‘0 A‘S A‘O 3‘5 3‘0 2‘5 2‘0 1‘5 1.0 0‘5
(ppm)
13C AMX500 988 2-step
*** Current Data Parameters **
@0 onNawOnG 0o
3R RIBREL8E &8 88 8 2% Q3 & NAME hanx0821
o] TARNBRTS o S8 @ 0 oo 3
[N COTBNNNG ws ey ® Q3% Y0 < EXPNO 1
29 aa338aay EE 88 8 I&f %% q
N Sl |/ S e .
*** Acquisition Parameters ***
DATE_t 06:56:01
DATE_d Aug 21 2008
NS 1232
SFO1 125.7709936 MHz
SOLVENT CDCI3
*** Processing Parameters ***
SF 125.7577890 MHz
XDIM 64
*** 1D NMR Plot Parameters ***
Start 180.00 ppm
Stop 0.00 ppm
‘ YScale 50.00 %
SR 0.00 Hz
Hz_cm 1088.28
e e L R by oty " \ m ‘ v h bty
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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1H AMX500 1026 chral

** Current Data Parameters **

R-MTPA ester of 8

VATHORANNMOIONNOOHO oo OHATWVONO QONODOMATVTIHNOUNTOONDNOROAND TON NAME hanx0918

33ITLBE2QRIRNREBAR 88 aRFILRES 8BIRERBILIFBBBETSEBSLB3INL 385

SRS R PR NP 83 S53EB583 8B IRRBETNARYBRAINISESIRANEN 838 EXPNO - 1

BAANANNNAANNNNNOO @ H9000%0® 9000990000002 22000300QRRIRT GB®

NNNNNNNRNNNN NN R 56 G666YY YT ST 0505 03 05 05050 0.0 05 03 €0 €6 €5 03 05 05 06 0B G O O .

[N q H‘ %\\‘H) JJJJJJJJJHHHHHHHHw PROCNO - 1

r = Acquisition Parameters **

DATE_t 08:25:10
DATE_d Sep 18 2008
NS : 8
SFOL : 500.1330885 MHz
SOLVENT CDCI3

*** Processing Parameters ***

SF : 500.1300140 MHz
XDIM 8192

** 1D NMR Plot Parameters ***
Start H 9.00 ppm
Stop 0.00 ppm
YScale 100.00 %
SR 13.69 Hz
Hz_cm 216.41

g a(2la)z]s s P 5
2 21818188 8 $ ]
€ o|w oo S S &
MEAERTE & @ o
8’5 80 75 70 65 60 55 5.0 45 20 3’5 30 25 20 1's 1'0 o5
(ppm)
13C AMX500 1026
*+* Current Data Parameters ***
253 23383R833%98838
888 SOE8352388 8038 38 58 d% 2 8 g8 2 NAME hanx0919
GaN $3083AUNGBROMN®O 88 S8 BN 8§ 2 @3 =3
PN NNNHOOO@BPGON TN i ~Y N o @ ar o EXPNO 1
25%  333RAYRIINNENNY g8 33 ee 9 g e% 9
I T O N S I I e X
*** Acquisition Parameters ***
DATE_t 09:33:12
DATE_d Sep 19 2008
NS 9662
SFO1 125.7709936 MHz
R-MTPA ester of 8 soewr - coc
*** Processing Parameters ***
SF 125.7577890 MHz
XDIM 64
** 1D NMR Plot Parameters ***
Start 180.00 ppm
Stop 0.00 ppm
YScale 100.00 %
SR 0.00 Hz
Hz_cm 1088.28
Al .H rwmmggmmboms
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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NOESY DRXS500 15 Sep 2008
HX0988 in CDC13
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NOESY DRX500 16 Sep 2008
HXO&8& in DMSO-DE
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