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General: All reactions except for one (Table 1, entry
13) were carried out under N using anhydrous solvents
and flame-dried gl asswar e. Commercial ly avai |l abl e
conmpounds were used wthout further purification.
Solvents were dried according to standard procedures.
Purification of the products was perfornmed by flash
colum chromatography (FC) wusing Merck silica gel 60
(230-400 nmesh). TLC was carried out using Merck silica
gel 60 Fy54 plates and visualised with UV irradiation. 1H
NMR and 13C NMR spectra were recorded at 400 and 100 MHz,
respectively, wusing CDCl3 as the solvent, and are
reported in ppmdownfield fromTMS (d = 0) for 1H NVR and
relative to central CDCl3 resonance (d = 77.0) for 13C
NVMR. NMR conversions (Table 1) were cal cul ated based on
the integral value of Cl,CHCHCl, as the internal
standard. The enantioneric excess (ee) of the products

was determ ned by HPLC using Daicel Chiralcel OD and AS



colums. Diastereoneric ratio (dr) was also determ ned
by HPLC, and this value was confirmed to be sanme wth

that cal cul ated from NVR

Materials: Al ligands, netals and nitroal kanes, except
for some conpounds shown below, were obtained from
commerci al sources. Cu(SbFg), was prepared from CuBr, and
AgSbFg in CH,Cl,, and the solution was used for the

reaction after filtration through celite.

N- ( p- Met hoxyphenyl )-a-imno ester 1 was quantitatively
synt hesi zed by m xing ethyl glyoxylate (6.6 g, 65 mmol)
and p-nethoxyaniline (7.9 g, 65 nmml) in CHC , (20 nlL)
in the presence of nmolecular sieves 4 A at room
tenmperature (rt) for 1 day. After filtration, the
solution was concentrated to afford alnpst pure 1.
Further purification was achieved by FC on silica gel

usi ng CH,Cl , as the el uent.

2- Phenyl - 1-ni troet hane 2e was obtai ned by reduction of b-
nitrostyrene (2.09 g, 14 mol) with NaBH; (1.56 g, 42
nmmol|l) in a mxed solvent (CHCl3/i-PrOH = 4/1, 200 nmL) in
the presence of silica gel (20 g) at rt for 1 day. After
filtration of insoluble wmterials, the filtrate was
concentrated to afford alnost pure 2e in 92% yield. It

was used for reaction wi thout further purification.

a-Nitrotoluene 2f was prepared by the reaction of BnBr



(2.2 m, 10 nmol) with AgNO,(1.54 g, 10 nmol). A solution
of these reagents in Et,O (30 nL) was stirred at rt for 1
day. After filtration of insoluble materials, the
filtrate was concentrated to afford crude 2f in a
quantitative yield. Further purification was perforned

by FC on silica gel using pentane as the el uent.

Typical Procedure for the Reaction under N: In a flane
dried Schlenk tube Cu(OTf), (14.4 nmg, 0.04 mml) and Ph-
BOX (R)-6 (14.7 mg, 0.044 mml) were dried under reduced
pressure for 0.5 h. The m xture was dissolved in CHCl ,
(2 m), and the solution was stirred at rt for 1 h. To
the solution, were added imne 1 (38 nL, 0.2 nmol), NEtg
(5.6 nL, 0.04 mml) and nitropropane (27 nL, 0.3 mmol).
The resultant solution was stirred at rt for 1 day and
then the reaction was quenched with EtOH (0.5 nL). The
catalyst was renmoved by filtration through silica gel,
and the reaction mxture was concentrated. The residue
was subjected to FC on silica gel using pentane/ CHCl ,
(1/1) as the eluent to give the b-nitro-a-am no ester 3a.
The di astereo- and enantioselectivity were determ ned by
HPLC using OD colum (hexane/i-PrOH (97/3), 0.5 m./mn).
Reactions using other nitroal kanes were conducted

simlarly.

Et hyl 2-(4- Methoxyphenyl)ani no-3-nitropentanoate 3a: IH
NVR (400 MHz, CDCl 3, TMS) Diastereonmer A d 0.97 (dd, J =
7.2, 7.2 Hz, 3H), 1.20 (dd, J = 7.2, 7.2 Hz, 3H), 1.3-



1.9 (br, 1H), 1.93 (ddgq, J = 14.8, 7.2, 4.0 Hz, 1H),

2.16 (ddqg, J 14.8, 10.0 , 7.2 Hz, 1H), 3.68 (s, 3H),
4.13 (dg, J = 11.2, 7.2 Hz, 1H), 4.18 (dq, J = 11.2, 7.2
Hz, 1H), 4.41 (d, J = 5.6 Hz, 1H), 4.65 (ddd, J = 10.0,
5.6, 4.0 Hz, 1H), 6.58 (d, J = 8.8 Hz, 2H), 6.72 (d, J =
8.8 Hz, 2H); Diastereomer B d 1.04 (dd, J = 7.2, 7.2 Hz,
3H), 1.24 (dd, J = 7.2, 7.2 Hz, 3H), 1.4 -1.7 (br, 1H),
1.87 (ddq, J = 14.8, 7.2, 4.8 Hz, 1H), 2.15 (ddq, J =
14.8, 9.6, 7.2 Hz, 1H), 3.74 (s, 3H), 4.17 (dq, J =
10.8, 7.2 Hz, 1H), 4.22 (dg, J = 10.8, 7.2 Hz, 1H), 4.40
(d, J = 6.4, 1H), 4.73 (ddd, J = 9.6, 6.4, 4.8 Hz, 1H),
6.68 (d, J = 8.8 Hz, 2H), 6.78 (d, J = 8.8 Hz, 2H); 13C
NVR (100 MHz, CDClj3;) Diastereoner A d 170.0, 153.7,
139.6, 116.2, 114.9, 90.3, 62.4, 60.7, 55.6, 23.1, 14.0,
10.6; Ms (TOF ESY): mz 319 (MtNa)*; HRMS calcd. for

CiaHooN,OsNa 319. 1270, found 319. 1263.

Reactions at Anmbient Conditions: dassware and CHCl 5,
were used wi thout drying. A mxture of Cu(OIf), and the
chiral BOX ligand (R)-6a was used w thout precautions.

The remai ni ng procedure was as above.

Et hyl 2- (4- Met hoxyphenyl ) am no- 3-ni tropropanoat e 3b:
According to the generel procedur e, imne 1 was
subjected to reaction with MeNO, and 3b was isolated by
FC on silica gel using pentane/CH,Cl, (1/3) as a yellow
solid. The ee was determned by HPLC using OD col um

(hexane/i-PrOH (80/20), flow rate 0.7 niL/min). 1IH NWR



(400 MHz, CDCl3, TMS) d 1.29 (dd, J = 7.2, 7.2 Hz, 3H),
3.75 (s, 3H), 4.26 (dq, J = 7.2, 3.6 Hz, 1H), 4.29 (dq,
J = 7.2, 3.6 Hz, 1H), 4.77 (dd, J = 4.8, 4.8 Hz, 1H),
4.83 (dd, J = 13.6, 4.8 Hz, 1H), 4.96 (dd, J = 13.6, 4.8
Hz, 1H), 6.67 (d, J = 9.2 Hz, 2H), 6.80 (d, J = 9.2 Hz,
2H); 13C NMR (100 MHz, CDCl3) d 170.0, 153.9, 139.4,
116. 2, 115.2, 76.1, 62.8, 56.6, 55.9, 14.3; MS (TOF ESY):
mz 291 (M+Na)*; HRMS calc. for CjoHigNoO5 291. 0957, found

291. 0957.
Et hyl 2- (4- Met hoxyphenyl ) am no- 3- ni t robut anoat e 3c:
According to the generel procedur e, imne 1 was

subjected to reaction with EtNO,, and 3c was isolated by
FC on silica gel using pentane/CH,Cl, (1/1) as a yellow
oil. The ee was determned by HPLC using OD colum
(hexane/i-PrOH (97/3), flowrate 0.5 nL/nin). 1H NVR (400
MHz, CDCl 3, TMS) Diastereomer A d 1.27 (dd, J = 7.2, 7.2
Hz, 3H), 1.61 (d, J = 7.2 Hz, 3H), 3.73 (s, 3H), 4.0-
4.15 (bs, 1H), 4.21 (dgq, J = 11.2, 7.2 Hz, 1H), 4.23
(dgq, J = 11.2, 7.2 Hz, 1H), 4.66 (d, J = 4.4 Hz, 1H),
4.91 (dgq, J = 7.2, 4.4 Hz, 1H), 6.67 (d, J = 8.8 Hz,
1H), 6.77 (d, J = 8.8 Hz, 2H); 13C NWR (100 MHz, CDd 3)
(a mxture of diastereonmers) d 170.1, 170.0, 153.8,
153.5, 139.8, 139.7, 116.8, 115.9, 114.9, 114.8, 82.8,
82.7, 62.4, 62.3, 62.0, 61.5, 55.6, 55.6, 14.8, 14.1,
14.0 (one signal conpletely overlapped); M (TOF ES'):
mz 305 (MtNa)*; HRMS calc. for CizH;gNbOsNa 305.1113,
found 305.1114.



Et hyl 2- (4- Met hoxyphenyl ) am no- 3- ni trooct anoat e 3d:
According to the generel procedur e, imne 1 was
subjected to reaction wth nitrohexane and 3d was
isolated by FC on silica gel using pentane/CHCl , (1/1)
as a yellow oil. The ee was determ ned by HPLC using an
OD colum (hexane/i-PrOH (97/3), flow rate 0.5 nL/mn).
IH NMR (400 MHz, CDCl 3, TMS) Diastereomer A d 0.88 (t, J
= 6.4 Hz, 3H), 1.15-1.4 (m 9H), 1.90 (ddt, J = 14.8,
5.6, 4.0 Hz, 1H), 2.21 (ddt, J = 14.8, 10.0, 5.6 Hz,
1H), 3.74 (s, 3H), 4.06 (bs, 1H), 4.20 (dg, J = 11.2,
7.2 Hz, 1H), 4.24 (dq, J = 11.2, 7.2 Hz, 1H), 4.47 (d, J
= 5.6 Hz, 1H), 4,78 (ddd, J = 10.0, 5.6, 4.0 Hz, 1H),
6.64 (d, J = 8.8 Hz, 2H), 6.78 (d, J = 8.8 Hz, 2H); 13C
NVR (100 MHz, CDClj3;) Diastereoner A d 170.0, 153.7,
139.6, 116.3, 114.9, 88.8, 62.3, 61.0, 55.6, 31.1, 29.4,
25.6, 22.2, 14.0, 13.9; Ms (TOF ES*): mz 361 (M+Na)*;
HRMS cal c. for Ci7H,gN,OsNa 361. 1789, found 361.1743.

Et hyl 2-(4- Met hoxyphenyl ) am no- 3-ni tro-4-phenyl but anoat e
3e: According to the generel procedure, imne 1 was
subjected to reaction with 2-phenyl-1-nitroethane 2e and
3e was isolated by FC on silica gel using pentane/CH,C
(/1) as a yellow oil. The ee was determned by HPLC
using an AS colum (hexane/i-PrOH (97/3), flow rate 0.5
m./min). 1H NMR (400 MHz, CDCl 3, TMS) Diastereomer A d
1.22 (t, J = 7.2 Hz, 3H), 3.30 (dd, J = 14.4, 6.4 Hz,
1H), 3.43 (dd, J = 14.4, 8.4 Hz, 1H), 3.73 (s, 3H), 4.14



(qp J = 7.2 Hz, 2H), 4.40 (bd, J = 4.8 Hz, 1H), 4.96
(ddd, J = 8.4, 6.4, 4.8 Hz, 2H), 6.42 (d, J = 8.8 Hz,
2H), 6.65 (d, J = 8.8 Hz, 2H), 7.2-7.3 (m 5H); 13C NWR
(100 MHz, CDClg3) Diastereonmer A d 169.6, 153.6, 139.2,
135.0, 129.2, 129.0, 127.7, 116.1, 114.9, 89.5, 62.5,
59.8, 55.6, 35.6, 14.1; MS (TOF ES*): mz 381 (M-Na)*;
HRMS calc. for CigHyoNoOsNa 381. 1426, found 381. 1426.

Et hyl 2- (4- Met hoxyphenyl ) am no- 3-ni tro- 3- phenyl propa-
noate 3f: According to typical procedure, imne 1 was
subjected to reaction with a-nitrotoluene 2f and 3f was
isolated by FC on silica gel using pentane/CHC , (1/1)
as a reddish yellow oil. The ee was determ ned by HPLC
using an OD colum (hexane/i-PrOH (95/5), flow rate 1.0
m./mn). Since adduct 3f was obtained as a mxture of
di astereoners, NWMR analyses were performed wth the
m xture. The major diastereonmer was called A 1IH NWR
(400 MHz, CDCl 3, TMS) d 0.89 (dd, J = 7.2, 7.2 Hz, 3Hp),
1.22 (dd, J = 7.2, 7.2 Hz, 3Hy, 3.73 (s, 3Hg), 3.74 (s,
3Hy), 3.91 (dg, J = 7.2, 3.6 Hz, 1H,)), 3.93 (dg, J = 7.2,
3.6 Hz, 1H,)), 4.17 (dgq, J = 7.2, 3.6 Hz, 1Hg), 4.19 (dq,
J = 7.2, 3.6 Hz, 1Hg), 4.84 (d, J = 9.6 Hz, 1H,), 4.99
(d, J = 7.2 Hz, 1Hg), 5.70 (d, J = 9.6 Hz, 1H,, 5.86 (d,
J = 7.2 Hz, 1Hg), 6.6-6.8 (m 4Hat4Hg), 7.35-7.5 (m
S5Hpt5Hg), 7.5-7.6 (m 1Hat1Hg); 13C NMR (100 MHz, CDCl3) d
170.6, 170.4, 154.4, 154.1, 139.8, 139.7, 131.1, 130.8,
130.8, 130.4, 129.2, 129.2, 129.0, 128.9, 117.6, 117.1,
115.0, 115.0, 92.5, 90.4, 63.5, 62.5, 62.1, 62.0, 55.8



(this signal was conpletely overlapped), 14.3, 13.9; M
(TOF ES*): mz 289; HRMS calc. for GCgHyoNo,OzNa 367. 1270,
found 367.1267.

Preparation of Ethyl (2R, 3R) - 3- Am no- 2- (4- nmet hoxyphe-
nyl ) am nopent anoate 8: Conpound erythro-3a (74 ng, O0.25
mol, 95% ee from (R)-6a) was dissolved in EtOH (3.6 nL)
and Raney nickel (100 ng) was added. The reaction was
treated with H at 1 atm and left at rt for 48 h. The
catalyst was filtered off and the crude was purified by
FC in 20% Et OAc/CH,Cl , to yield the title conpound 53.0
my, 80%yield; 1H NVR (400 MHz, CDCl3) d 6.76 (d, J = 8.8
Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 4.16 (q, J = 7.2 Hz,
2H), 3.97 (d, J = 4.4 Hz, 1H), 3.73 (s, 3H), 2.97 (ddd,
J =8.8, 4.4, 4.4 Hz, 1H), 1.62 (ddq, J = 14.0, 7.2, 4.4
Hz, 1H), 1.55-1.35 (br, 3H), 1.35 (ddgq, J = 14.0, 8.8,
7.2 Hz, 1H), 1.23 (t, J = 7.2 Hz, 3H), 1.02 (dd, J =
7.2, 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3) d 173.26,
152. 95, 141.38, 115.63, 115.03, 62.62, 61.13, 55.90,
55.48, 28.08, 14.52, 11.18; Ms (TOF ES*): mz 289; HRMS
calc. for Ci4H,oNo,O3Na 289. 1528, found 289. 1528.



