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Experimental Data for Compounds

General Remarks. All reactions were not carried out under nitrogen or argon atmosphere and
without dry solvents, unless otherwise noted. If needed, solvents were dried by filtration over
alumina (activated at 350 °C under nitrogen atmosphere for 12 h). Chloroform was purchased
from Acros and used without further purification. Pyrrolidine 6 was distilled at atmosphere
pressure prior to use. (S,S)-N-iPr-2,2’-bipyrrolidine 5 was prepared according to the literature
procedure.’ (8)-(+)-(1-pyrrolidinylmethyl)pyrrolidine 7 and (S)-(-)-
(diphenyltrimethylsiloxymethyl)-pyrroldine 8 were purchased from Aldrich and used without
further purification. Tert-butyl 2-oxopropylcarbamate 1d >~ and 4-Methyl-N-(2-oxo-propyl)-
benzenesulfonamide 1e * were prepared according to the literature procedure. Yields refer to
chromatographically and spectroscopically (‘H NMR) homogeneous materials, unless
otherwise stated. Reactions were monitored by thin-layer chromatography (TLC) carried out
on 0.25 mm E. Merck silica gel plates (60F-254) using UV lamp as visualizing agent and
KMnOj; solution as developing agents. Flash chromatography was performed using silica gel
(particle size 32-63 pm, 60 A).

'"H (400 MHz) and "*C (100 MHz) NMR spectra were recorded on Bruker AV-400 instrument

and calibrated using residual undeuterated solvent as an internal reference. Chemical shift (0)
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are given in ppm relative to tetramethylsilane (0 ppm). Multiplicity is indicated as follows : s
(singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet), br s (broad
singlet). Coupling constants J are reported in Hz. Mass spectra (MS) were obtained by EI (70
eV) or ESI and High resolution mass spectra HRMS by Electrospray lonisation (ESI) or by
electronic impact (EI). IR spectra were recorded on a Pelkin-Elmer Spectrum One FTIR
spectrometer with diamond ATR accessory. Optical rotations were measured at 25°C in a 10
cm cell in the stated solvent; [o]p values are given in 10" deg.cm” g™ (concentration ¢ given as
g/100 mL). Enantiomeric excesses were determined by chiral Super Fluid Chromatography
(SFC), with appropriated program using a gradient of methanol which are described as
follows: initial methanol concentration (%) — initial time (min) — methanol gradient (%/min) —

final methanol concentration (°C); retention times (Rr) are given in min.

General Procedure: Addition of a-aminoketones to nitro-olefins catalysed by amines. To
a solution of pyrrolidine or chiral aminocatalyst (0.05 mmol, 15 mol%) in chloroform (3 mL)
was added at 25°C the nitroolefin (0.34 mmol) and the a-aminoketone (1,68 mmol, 5 eq).
The reaction mixture was stirred at 25°C until completion of the reaction whose evolution was
monitored by TLC. Then the reaction mixture was hydrolysed with 3 mL of an aqueous
saturated solution of NH4CI. The layers were separated and the aqueous phase was extracted
with CH,Cl,. The combined organic phases were dried over Na,SO,, filtered and finally
concentrated under reduced pressure. Purification by a flash column chromatography on silica

gel using a mixture of ethyl acetate and cyclohexane as eluant gave unseparable

diasteroisomers.
4-methyl-N-((2R,3S)-1-nitro-4-oxo-2-phenylpentan-3-yl)benzenesulfonamide 3e:
© Compound 3e was synthesised starting from 4-methyl-N-(2-
o oxopropyl)benzenesulfonamide (190 mg, 0.83 mmol, 5 eq.), B-
)J\ﬁ;Tt/Noz nitrostyrene (25 mg, 0.17 mmol, 1 eq.) and (S,S)-N-iPr-2,2’-
Chemical Formula: C4gHooN,0sS | bipyrrolidine (3.9 mg, 0.025 mmol, 0.15 eq.) according to
Molecular Weight: 376,43

General Procedure (overnight) to give branched regioisomer as
a mixture of inseparable diastereomers (syn/anti 87:13) as a yellow oil. The crude product was
purified by flash column chromatography on silica gel (AcOEt/CH: 30/70) to provide

branched regioisomer as a 85:15 mixture with its diastereomers syn/anti (240 mg, 80%).
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FT-IR: v 3269, 2028, 2924, 1722, 1598, 1552, 1495, 1456, 1423, 1340, 1170, 1090, 987, 908,
815, 672 cm’. HRMS (ESI mode) Caled for CisH,N,OsS: 377.1165 [M+H]", found:
377.1171.

Syn isomer: "H NMR (400 MHz, CDCls): 2.09 (s, 3H), 2.41 (s, 3H), 4.04-4.06 (m, 1H), 4.32-
4.34 (m, 1H), 4.72-4.76 (m, 1H), 5.16-5.20 (dd, 1H, J= 15.1 and 8.9), 5.40-5.42 (d, 1H, J=
8.1), 7.09-7.11 (m, 2H), 7.27-7.31 (m, 5H), 7.62-7.64 (m, 2H). *C NMR (100 MHz, CDCl;):
21.6 (1CHj3), 26.9 (1CH3), 43.7 (1CH), 63.1 (1CH), 75.6 (1CH,), 127.2 (2CH), 129.0 (2CH),
129.2 (1CH), 129.6 (2CH), 130.0 (2CH), 133.0 (Cquat), 135.4 (Cquar), 144.3 (Cquar), 201.7
(CO). The enantiomers were separated by chiral SFC (AD column: 10%-2-1-25% MeOH, 200
bars, 2 mL/min, 30°C, Ry: 5.4 min (R,S), 5.8 min (S,R). [0l]p™’= +63.7 (c 1.0, 98% ee, syn/anti
85:15), CHCl,).

4-methyl-N-((2R,3S)-1-nitro-4-oxo-2-p-tolylpentan-3-yl)benzenesulfonamide 10a:
Compound 10a was synthesised starting from 4-methyl-N-(2-

© oxopropyl)benzenesulfonamide, (E)-1-methyl-4-(2-
o nitrovinyl)benzene and (S)-(+)-(1-pyrrolidinylmethyl)pyrrolidine

)J\/:\/NOZ

NHTs
Chemical Formula: C1gH2,N,05S| Tregioisomer as a mixture of inseparable diastereomers (syn/anti
Molecular Weight: 390,45

according to General Procedure (overnight) to give branched

86:14) as an orange powder. The crude product was purified by
flash column chromatography on silica gel (AcOEt/CH: 30/70) to provide a mixture of
diastereomers as a white powder (111 mg, 85%).

FT-IR: v 3279, 2923, 2854, 1722, 1598, 1552, 1516, 1425, 1378, 1334, 1161, 1090, 988, 815,
735, 671 cm’l. HRMS (ESI mode) Calcd for C;9H23N,0sS: 391.1325 [M+H]+, found:
391.1322.

Syn isomer: "H NMR (400 MHz, CDCl3): 2.08 (s, 3H), 2.30 (s, 3H), 2.40 (s, 3H), 4.01 (m,
1H), 4.29 (dd, 1H, J= 8.3 and 3.0), 4.70 (dd, 1H, J= 14.9 and 5.8), 5.14 (dd, 1H, J= 14.9 and
8.3), 5.38 (d, 1H, J= 8.4), 6.97 (d, 2H, J= 8.1), 7.09 (d, 2H, J= 7.8), 7.26 (d, 2H, J= 7.8),
7.62 (d, 2H, J= 8.3). *C NMR (100 MHz, CDCl;): 21.2 (1CH3), 21.7 (1CH3), 27.1 (1CH3),
43.5 (1CH), 68.3 (1CH), 75.8 (1CH>), 127.4 (2CH), 128.2 (2CH), 129.9 (Cquat), 130.0 (Cquar),
130.0 (4CH), 139.0 (Cqua), 144.4 (Cguar), 202.0 (CO). The enantiomers were separated by
chiral SFC (OD column: 10%-2-1-25% MeOH, 200 bars, 2 mL/min, 30°C, Rt: 7.4 min (S,R),
7.9 min (R,S)).
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N-((2R,3S)-2-(4-chlorophenyl)-1-nitro-4-oxopentan-3-yl)-4-methylbenzenesulfonamide

Cl 10b: Compound 10b was synthesised starting from 4-methyl-

© N-(2-oxopropyl)benzenesulfonamide, (E)-1-chloro-4-(2-

)?\/;\/ nitrovinyl)benzene and (S)-(+)-(1-
~_NO,

ST pyrrolidinylmethyl)pyrrolidine  according  to  General

Chemical Formula: C4gH1gCIN,OsS | Procedure (overnight) to give branched regioisomer as a
Molecular Weight: 410,87

mixture of inseparable diastereomers (syn/anti 90:10) as an
orange powder. The crude product was purified by flash column chromatography on silica gel
(AcOEt/CH: 30/70) to provide a mixture of diastereomers as a white powder (109 mg, 79%).
FT-IR: v 3266, 2926, 2852, 1722, 1598, 1552, 1494, 1423, 1378, 1334, 1160, 1089, 1015,
834, 814, 674 cm’'. HRMS (ESI mode) Calcd for C;sH2oN,OsSCl: 411.0802 [M+H]", found:
411.0775.

Syn isomer: "H NMR (400 MHz, CDCls): 2.06 (s, 3H), 2.38 (s, 3H), 4.00 (m, 1H), 4.27 (dd,
1H, J= 7.8 and 2.8), 4.68 (dd, 1H, J= 14.9 and 6.1), 5.13 (dd, 1H, J= 14.9 and 8.3), 5.37 (d,
1H, J= 8.1), 7.02 (d, 2H, J= 8.3), 7.23-7.26 (m, 4H), 7.58 (d, 2H, J= 8.3). ®C NMR (100
MHz, CDCls): 21.7 (1CHj3), 27.1 (1CHj3), 43.3 (1CH), 63.0 (1CH), 75.6 (1CH»), 127.4 (2CH),
129.6 (2CH), 129.7 (2CH), 130.1 (2CH), 131.5 (Cquat), 135.3 (Cquar), 135.3 (Cquar), 144.6
(Cquat), 201.6 (CO). The enantiomers were separated by chiral SFC (OD column: 10%-2-1-
25% MeOH, 200 bars, 2 mL/min, 30°C, Ry: 6.7 min (R,S), 7.9 min (S,R).

N-((2R,35)-2-(4-methoxyphenyl)-1-nitro-4-oxopentan-3-yl)-4-methylbenzenesulfonamide
10c: Compound 10c was synthesised starting from 4-methyl-N-(2-
oxopropyl)benzenesulfonamide, ((E)-1-methoxy-4-(2-nitrovinyl)benzene and (S)-(+)-(1-
pyrrolidinylmethyl)pyrrolidine according to General Procedure (36 hours) to give branched

e regioisomer as a mixture of inseparable diastereomers (syn/anti
83:17) as an orange powder. The crude product was purified by

)(j)\/f\/ flash column chromatography on silica gel (AcOEt/CH: 30/70)
~_NO;,

NHTs .
Chemical Formula: C4gH2oN,OgS 85 A))'

Molecular Weight: 49645 | RT-IR: v 3274, 2925, 1723, 1611, 1553, 1515, 1425, 1379, 1337,
1253, 1163, 1090, 1033, 835, 814, 730, 703, 671 cm’. HRMS (ESI mode) Calcd for
C1oH23N>06S: 407.1269 [M+H]", found: 407.1271.

Syn isomer: "H NMR (400 MHz, CDCls): 2.07 (s, 3H), 2.39 (s, 3H), 3.75 (s, 3H), 4.01 (m,
1H), 4.28 (dd, 1H, J= 8.1 and 3.0), 4.70 (dd, 1H, J= 14.9 and 6.0), 5.12 (dd, 1H, J= 14.9 and

to provide a mixture of diastereomers as an orange oil (116 mg,
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8.3), 5.41 (d, 1H, J= 8.3), 6.80 (d, 2H, J= 8.8), 7.02 (d, 2H, J= 8.8), 7.26 (d, 2H, J= 8.1),
7.61 (d, 2H, J= 8.3). *C NMR (100 MHz, CDCl;): 21.7 (1CH3), 27.0 (1CH3), 43.1 (1CH),
55.4 (1CHsz), 63.3 (1CH), 76.0 (1CH»), 114.7 (2CH), 124.8 (Cqua), 127.3 (2CH), 129.4
(2CH), 130.0 (2CH), 135.5 (Cgqua), 144.4 (Cquar), 160.0 (Cquar), 202.0 (CO). The enantiomers
were separated by chiral SFC (AS column: 10%-2-1-25% MeOH, 200 bars, 2 mL/min, 45°C,
Rr: 3.7 min (R,S), 5.4 min (S,R)).

N-((2R,3S5)-2-(benzo[d][1,3]dioxol-5-yl)-1-nitro-4-oxopentan-3-yl)-4-

0—\ methylbenzenesulfonamide 10d: Compound 10d was
o}
@ synthesised starting from 4-methyl-N-(2-
j?\/f\/No oxopropyl)benzenesulfonamide, (E)-5-(2-
2
ﬁHTS nitrovinyl)benzo[d][1,3]dioxole and (S)-(+)-(1-
Cheﬂéﬁ:::zzrrw:éri?%2(?,’151078 pyrrolidinylmethyl)pyrrolidine according to General Procedure

(36 hours) to give branched regioisomer as a mixture of
inseparable diastercomers (syn/anti 83:17) as an orange powder. The crude product was
purified by flash column chromatography on silica gel (AcOEt/CH: 30/70) to provide a
mixture of diastereomers as a yellow oil (121 mg, 86%).

FT-IR: v 3267, 2922, 1721, 1598, 1553, 1505, 1490, 1446, 1339, 1250, 1160, 1089, 1037,
932, 906, 814, 734, 669, 669 cm™. HRMS (ESI mode) Calcd for CioHyN,O;S: 421.1051
[M+H]", found: 421.1063.

Syn isomer: "H NMR (400 MHz, CDCls): 2.07 (s, 3H), 2.40 (s, 3H), 3.98 (m, 1H), 4.27 (dd,
1H, J= 8.1 and 3.0), 4.68 (dd, 1H, J= 13.6 and 6.3), 5.08 (dd, 1H, J= 14.7 and 8.1), 5.47 (d,
1H, J= 8.1), 5.94 (s, 2H), 6.54 (d, 2H, J= 8.1), 6.55 (s, 1H), 6.61 (m, 1H), 7.26 (d, 2H, J=
8.6), 7.62 (d, 2H, J= 8.3). ®C NMR (100 MHz, CDCls): 21.7 (1CH3), 27.1 (1CH3), 43.6
(1CH), 63.3 (1CH), 76.0 (1CH,), 101.6 (1CHy), 108.3 (1CH), 108.9 (1CH), 122.0 (1CH),
126.5 (Cquar), 127.4 (2CH), 130.1 (2CH), 135.4 (Cquar), 144.5 (Cquar), 148.2 (2Cquar), 201.9
(CO). The enantiomers were separated by chiral SFC (OJ column: 10%-2-1-25% MeOH, 200
bars, 2 mL/min, 45°C, Rt: 6.2 min (R,S), 7.1 min (S,R)).

4-methyl-N-((2R,3S)-1-nitro-4-oxo-2-(thiophen-2-yl)pentan-3-yl)benzenesulfonamide

10e: Compound 10e was synthesised starting from 4-methyl-N-(2-
oxopropyl)benzenesulfonamide, (E)-2-(2-nitrovinyl)thiophene and (8)-(+)-(1-
pyrrolidinylmethyl)pyrrolidine according to General Procedure (36 hours) to give branched

regioisomer as a mixture of inseparable diastereomers (syn/anti 88/12) as an orange powder.
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C\ The crude product was purified by flash column

S

)Cf\:;\/ chromatography on silica gel (AcOEt/CH: 30/70) to provide a
~_NO,

SHTs mixture of diastereomers as a yellow oil (106 mg, 83%).
Chemical Formula: C1gH1gN20sS, | FT-IR: v 3286, 2924, 1722, 1598, 1554, 1505, 1424, 1378,
oloeuley o 2 1339, 1160, 1090, 815, 734, 704, 672 cm™ . HRMS (ESI mode)
Calcd for C16H19N>O~S,: 383.0724 [M+H]+, found: 383.0729.
Syn isomer: "H NMR (400 MHz, CDCls): 2.07 (s, 3H), 2.38 (s, 3H), 4.28 (dd, 1H, J= 8.1 and
2.8), 4.42 (m, 1H), 4.63 (dd, 1H, J= 15.2 and 5.6), 5.10 (dd, 1H, J= 15.1 and 8.3), 5.59 (d,
1H, J=7.8), 6.87 (m, 1H), 6.91 (m, 1H), 7,20 (d, 1H, J=5.1)7.23 (d, 2H, J= 8.2), 7.61 (d, 2H,
J=8.4). ®C NMR (100 MHz, CDCl;): 21.7 (1CH3), 26.9 (1CHj3), 40.0 (1CH), 63.0 (1CH),
76.2 (1CH»), 126.5 (1CH), 127.4 (3CH), 130.1 (2CH), 130.2 (1CH), 134.0 (Cquar), 135.4
(Cquat), 135.4 (Cquar), 144.5 (Cquar), 201.2 (CO). The enantiomers were separated by chiral SFC
(AS column: 10%-2-1-25% MeOH, 200 bars, 2 mL/min, 45°C, Rr: 4.0 min (R,S), 4.9 min
(S,R) or AD column: 10%-2-1-25% MeOH, 200 bars, 2 mL/min, 45°C, Rt: 5.4 min (R,S), 6.3
min (S,R)).

4-methyl-N-((3S,4R)-2-methyl-4-phenylpyrrolidin-3-yl)benzenesulfonamide 11:
Following the procedure described in the literature.” A mixture

e of adduct NHTs/ B-nitrostyrene (0.16 g, 0.42 mmol) and 10%

N Pd(OH); on carbon in 20 mL of methanol was hydrogenated at

Chemical Formula: C1gH2oN,0,S|  60psi for 48h by using a Parr apparatus. The resulting reaction
Molecular Weight: 330.44

mixture was filtered on celite and an acido/ basic treatment was
carried out to get a yellow oil (0.11 g, 76%). "H NMR (400 MHz, CDCl;): 1.25 (bs, 1H), 1.30
(d, 3H, J= 6.3), 2.33 (s, 3H), 2.93-3.00 (m, 2H), 3.08 (t, 1H, 6.8), 3.33-3.37 (m, 2H), 6.92-
6.96 (m, 2H), 6.97 (d, 2H, J= 8.1), 7.06-7.14 (m, 3H), 7.37 (d, 2H, J= 8.1). *C NMR (100
MHz, CDCl;): 18.7 (1CH3), 21.6 (1CHj3), 52.8 (1CH»), 53.4 (1CH), 61.4 (1CH), 68.3 (1CH),
126.6 (1CH), 126.9 (2CH), 127.3 (2CH), 128.7 (2CH), 129.5 (2CH), 137.6 (Cqua), 141.1
(Cquat), 142.9 (Cquar). FT-IR: v 3279, 3060, 2924, 1559, 1495, 1454, 1324, 1266, 1155, 1091,
898, 812, 734, 700 cm”. HRMS (ESI mode) Caled for CsHx3N,0,S: 331.1474 [M+H]",
found: 331.1488.
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III) 1H, 13C NMR and SFC spectra of all compounds

—_— e

#+ Cyrrant Diaen Py

NAME
EXPNG

FROCNG I @
ey Q

MHTs

Chemical Formula: CygH N, 05
Malecular Weight: 375.43

2a

E
[

E \ \
B 3 2| |=
= he [
E = e | =
= Al |
T T T T e L UL — T :
9.0 0 2.0 1.0 2.0
€ CPD-Gpecmig,

| | | |

#5 Corrent Dasy Parameers

NAME

EYPND - ip MNO;

FROCNO NHTs
#+ Procersiy Chemical Formula: CygHzgN20:5
5F

Malecular Weight: 378.43

2a




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

% Current Data Paramiters 4%
NAME shIBYf
EYPNO

FROCNO

#++ Procgrsing Param

iF o400l

NO:

HKTs
Chemical Formula: ©y5HaaM20:35
Molecular Weight 38045

10a

1 imtegrat

.\,_
*+ Cwrrgnt Data Parameters #43
NAME : b2yt
EYFNG ¥
PROCNG - 1 | o 7
&+ Pracessing Par T ¥ M Mg
5 7. 2514 =z
N | MNHTs
Chemical Formula: CqgHagM 205
Molecular Weight: 300.45
10a
o 00 199 150 170 150 150 130 130 120 110 100 0 50 i af

43 4873

30




NAME
EXPNG 2
FROCNO

¥ Pracorsing Pl

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

HHTs

Chemical Formula: € gHqsCIND:E
Molecular Weight: £10.87

10b

#+ Chrrent Daa Para
NAME
EAFNG
FROCNG
% Process

5F

I*:lH'I's
Chemical Formula: CygHyCIN DS
Molecular Weight: 410,87

10b

43 3200




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

EE AT e

O CDCE v gupst §
#2% Dyryant Data Prarameters #2% ¢ : r} ;
NAME g LTELLlL g 5 y s =
ErPNO 10 - . L ‘Lrl.g“| L‘Jl“J L‘_‘JJJ | |

FROCNO

*3% Pracorsing Par

44 OMe

iF | =,
-
o 7
,J\/\/NOZ
MNHTs

Chemical Formula: CigHaMN0gS
Modecular Weight: 408.45

10¢

B <
] El@
£ 3|2
=
T T
20 50

- = s = o
= 5 = = =l
= = = " ]

Ohe
*%% Cynrgn Dy Pavamargrs S5
NAME
EPND o
PROCNG Ao,
’:* F-I“P:;El::}?m: TIT'_ f’ # lf.IHTs
# 0081260 Chemical Formula: CyHzaN 055

Melecular Weight: 408.45
10c
ol ‘ l J 1[ ” | ‘ k ‘ |
T T T T T I AT T T T AT T LT T T T T T T T T T T T r T T T T T T T T T T T e T I T T T T T T T T T T T T T T T T T T I A T T T T A T T T T I T T T T T T [T T T T T T T T T T T T AT T A T T I T I e T eI e T
210 200 lop 180 7 10 150 140 130 120 110 loo 20 -1 7o =14 0 40 i 20 10 o

11



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

=2 Durrent Data Paramters #1572

NAE BI87F |
EIPNG B 1

FROCND

=2 Process

iF

fiHTs
Chemical Formula: ©zHaaMN.0-5
Molzcular Weight 42044
2
-
L o o e B LN
L

201 8764

43 5850

o—
%% Cigrent Daty Paramasars 3%

NAE 52575 [
EXPNO 0 ~F
FROCNG I A _wo,
=t Procering Parame

F

Cl/

NHTs
Chemical Formula: GygHapMo0:5
Maolecular Weight: £20.42

10d

12



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

EXFND D
FROCNG
EE Prp i

NHTs
Chemizal Formula: CgHgNo0655
Molecular Weight: 382.45

5F

10e

S
Y
/I\/-‘\/Noi
FHTs
Chemical Formula: CygHsMN0:5,
Molecular Weight: 382.45

EiPNQ
FROCNG

#t Proce

10e

13

5

— 2.9



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

[

#3+ Cyrrens Davg Parameters $+

NAME ELEE
EIFNO ! I\
FROCNG =
*2¥ Procaceh S0y
¥ rﬁ\?, B
%, |
M
H
Chemical Formula: CygHaaMo0L 5
Maolecular Weight 330,44
12 from racemic 2a
|
E
‘E.
T T T
NHTs
N
H
Chemical Formula: C1gH2,N,0,S
Molecular Weight: 330.44
12 from chiral 2a
— LTy | | N SR
B ~
el ra =
I I o e i LI e L s i o e N B B
g.0 b X la o0

14



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

Chemical Formula: CygHaaMa025
|| | Molecular Weight: 330.44

12 from chiral 22

| )
" . l_ " N " _ | LL.t L

PTTTTT T T T T T T I T T T T T T T T T e r T rTareT Uaanissnaniszaniapsans TOTTTTT T A T e TeTTY TITTTTRT T rrTIrTT TRTTTTTTITT T T T T I T T rrrTTT
200 109 180 170 160 150 140 13 120 11 30 50 0 a0 3 10 3 20 10 9

55 1890

il MNHTs

*+% Procgrsing Paramanrs
5F 125 73T TR0 MEE

-
H

Chemical Formula: CygHzzNz 0.5
Molecular Weight: 230 44

12 from chiral 2a

15



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

LDADT , Sig=210,8 Rel=380,100 of SA41005:001-0501.0

"::_ 2 rea: 2534.04 Racemate 2a
] ;i.rea:ZlaS.ﬁl! ©
140
4 ﬁ O <
120 . N Ares: 227227 )H/:\/NOZ
1 _\ o NHTs %
100 | : (+-) T Area: 222845
| l| | ]! )J\;/\/N02 B Irr 11'.
N X L NHT. X [
” | IAI/l/ ° [ !
| \ (+-) \
80— i
0 \
20

T \_

16

] | ) . / B
o S R
a5 e T 8 5 fo 1 min
Signal 1: LDADL C, Sig=210,8 Ref=360,100
Feak RT Tyvpe  Wideh Area Height Brea
# [min] | [min] | [ma*sec] | [mAU] | % |
| ===n <o e e Bl B s
1 L. 128 b4 0.250¢ 2524.04224 16%.25811 28,7591
2 5.716 i 0.268 2435 .07788 151.37775 25,7140
3 T.362 MM 0.306 2272.27075 123.60%941 23.59948
4 10.086 MM o.380 22725 .44897 95.11417 23.5321
LDADT €, Sig=210,8 Rel=360,100 of SHAGEIRIED
mAU ] B rean. Crude 2a
600 Aroa: 98A0.TF
] Q Q—\N
500 -1 )J\/\/NOZ H O
. NHTs
m_
] (0]
300 / NHTs
200 -
100 - 3
: & " area: 1150.93 3
] -+, 2
e e VAR I
' I B 8 min}
Sigmal 1: LDADL C, Sig=2i0.8 Ref=360,b100
Paak RT Type wWidth Area Height Area
# [min] [min] [mAaU*sec] L] %
B e ] | mmmmm o
1 4.5929 it 0.233 382 .37085% 27.3236% 2.2053
2 5.473 i 0. 269 G840 77344 610.5%2174 32.4%22
3 7.185 MM 0.300 1150.92578 63.90030 9.6479
4 9.9907 MM 0.371 555 26501 24.93450 4.6546
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LOADT G, Sig=210,8 Rel=360, 100 of 0 \SAMSAMI34F1.0

-
mAl ﬁma: 7528.49

After Purification: 2a

N N
Ho ()

g
ﬂ“’ . 316,623
: T3 5 i
Signal 1: LDAD1 ©, Sig=210,8 Ref=360,100
Peak RT Type  Width Area Height Area
# [min] [mir] [mAT*s=c] [m&U] ® |
I————]--——--———— e | i | | - e |
1 4.630 MM 0.217 J84.78630 25.5%31% 4.2474
2 5.157 MM 0.272 TE28.49023 460 .83853 B83.1012
i 6.877 il 0.2%8 £29,52045% 46.36420 29,1564
a 5.493 MM 0.360 31l6.6225% 14.66685 3.4950
LDADH G, Sig=210,8 Aol=360,100 of DAaAMSAMTasc.0
mAL z After Purification: 2a
500 - Area: GE49.22
| EE?ﬁNj
400 - /K

] o (_j
300 - / )J\_/'\/Noz
] _ HTs

4l

L
&
kg 241,351
¥ T F T T T T T T ™
[ 7 B 9 10
Signal 1l: LODADL C, S5ig=210,8 Ref=360,100
Peak RT Tvpe  Width Ares Height Ahrea
# [min] [min] [(maU*gec] [mATT] 3
R | e e e |- | ==z mmmm |
1 5.389 it 0.188 126.97584 11.37109 1.5846
2 5.788 MM 0.230 6H49.21533 457 .01230 B5.4735
3 7.470 MM 0.250 T895.72144 53.15287 9.9301
4 3.81% MM 0.345 241.35135 11.64454 3.04119
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LDADT C, Sig=210,8 Ref=360,100 of SE242FF201-0701.0

18

[=1
mAY % Arga: 28671.11 Racemate 10a
4 [r)
o ; %
] d frea: 201419
1 "Am:m&ﬂ
* Area: 2215.69
m_
] o N . L
. N2 )J\/:\/NOZ
160 NHTs ] <
] NHTs
(+-) \ / (+-)
1 |
100 - _
50— \
D—_—-—..__‘_._,_ } —-—\'x/\ U —
T T 1 T " T T T
5 [ 7 B g9 miir}
Signal 1: LDADL ¢, Sig=210,8 Ref=360, 100
Peak RT Type Width Area Height Area
[ [eair] [min] [mAT* sac] [maLr] % |
R B | =====--~ |- | e | s
1 5.793 MM 0.166 2308.61206 231.88815 22,1248
2 6,292 (i 0.171 2218.68872 216.70999 21,2669
3 6,670 (513 0.17% 25891.11401 269,02545 27.7123
1 T.928 MM 0.206 3014.19434 243 .3629% 28,8920
LOADH €, Sig=210,8 Ref=360, 100 of SESEZE2E.0
mAU
Area: 111048 Crude 10a
m_ \
600 -| (0] <
)J\/\/NOZ
| / NHTs
m_
5 & 7 8 8 mir}
Signal 1: LDADL C, Sig=210,8 Ref=360,100
Peak RT Type  Width Avea Height Area
# [min] [mimn] [mAT*5ac] [mA] % |
B el Ee R P e | --mmmmmee
1 5.607 MM 0.148 £19.87463 5B.50688 3.8884
2 6.102 MM 0,156 1340.49121 142.99600 10.0261
3 6,445 M 0,189 11104.84668 §477.255348 B3.0578
4 T.744 MM 0,190 404 .814348 35.5%3560 3.0278
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LDADT B, Sig=220,15 Rei=450,40 of SEGBZAZF.0

mAU B Area: 7696.07 After Purification: 10a
500 - W
500 -
: )OJ\/E\/
] ~ N02
400 — =z
i / NHTs
300
200
100{ ﬁ ﬁﬁ.ﬂm:! 49
] " area: 42 915 §
0 ANY I RN ot
N T T T T
Signal 1: LDADL B, Big=220,15 Ref=450,b40
Paak RT Type Width Area Height Area
# [min] [min] [MAU* e ] [moALT] %
R v D B ] Dl s
1 5.664 MM 0.1l449 424.91486 47.56963 4.5038
2 6.156 MM 0.1p4 1033.48580 104,.78843 10.9543
3 6.5%10 MM 0.1%1 T698.06982 671.62079 81l.5944
4 7.780 MM 0.18% 278.08273 24.50866 2.8475
LDAD C, Sig=210,8 Red=3E0,100 of SE244FF2001-0301.0
mAl ﬁ Ao 11000.5 Racemate 10b |
_ I '
— cl N 8
| 'I;ﬁ.m:ngz.?u
- cl
y Area: 7137.81
o B | || I
7
I N NS
(+) | T A Ao,
07 | | | NHTs
| | W en
| | | |
00— | | [
(N
| |I | |I | |I
i | f
I AV A
— —
R s s 7 B 8 min
Signal 1: LBAD] ©, Sig=210,8 Ref=3160,100
Feak RT Type Width Area Height Area
# [min] [min] [mAU*sec) [mALT] %
P R e B R ] L
1 5.700 MM 0.212 11909.52148 936.33539 45.3347
2 7.368 MM 0.166 T222.7%102 T23.69702 27.4942
3 T.858 MM 0.185 T137.90771 642.76190 27,1711
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LDADT C. Sig=210,B Red=360,100 of SB'SB260E.D

mAL
Cl
500
0 Y -
_ )J\/\/NO2 \ |
NHTs
m_
200
om
g
100 - o Area: A6 082

[ Ill
| AV N, « ... S

%m; eseas2 Crude 10b
I

g
.

I T s L T ‘min
Zignal 1: LDADL <, Sig=210,8 Ref=360,100
Feak RT Type  width Area Height Area
# [min] [min] [mAl*=sac] [mALI] %
e R Iovvas | -mme=e- |-mmmmmmne o et
1 5.E50 MM r.181 BB3.09235 T9,.31374 11.1933
2 7,289 MM .146 284.,01294 32.47560 3.6833
3 7.769 MM 0.193 EGE3 . 6B45T 565.88776 B5.1234

LGADY B, Slg=220,15 Ref=450.40 of SESE2e0F.0

e After-Purification: 10h

rn.l.LI: %.ﬁrlﬂ:ﬂ?m
A0 [
350 ~
Cl |
300 |
250} Q% |
] )J\/\/NO2 \ |
200 NHTs |
150 [
} |
] = rou: 731,500 o | |
% 'ﬂl'u, 5 '
/ “Amqmlrﬂ_{
——— S S - s R
L T R T T T T
Signal 1: LDAD] B, Sig=220,15 Ref=450,40
Peak BT Type  Width Area Height hArea
# [min] [min] [mAU* e ] [mAU] %
P v B ] T
1 5.624 MM 0.193 731.93878 63.25952 12,5088
2 T.273 MM 0,153 247 .81277 27.01921 4.,2341
3 T7.756 MM 0.188 AR7T3 . 02295 429 _5ROBL 83,2601
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[ [OADY B, Gig=220,15 Rel=450 40 of SEEEZ4TF2.D

1 o
e F’T;maa: 988987 Racemate 10¢
! 3 ®isn sge
i B0 ‘ ".”Aru 10008.2
OMe It :;
5 © /‘/; OMe
. ; i o
i g0~ 0 Y | “ Arita: 66595 ©
| z I
~ N 1 Ik | (@) et .
I A | / :
i . H s = NO,
: | NHTs - il @ -t
| 400 | (+1-) || [ rl.ﬂ.rw:ﬂm a3 NHTs i
| | (| 1 i !
: ' [ o ¥ (+-) ;
{ | [ ol I
N i SRR |
! | | i | II i ;
' 2uu-| B [ ! | | 1
4 | B Eo
| | R R R
f | I Y \ [
Y | Y | 1 §
! G- L S N N L VI N S YO . VO — S — i
S : i
T T 5 8 o1 1e min
Signal 1: LDADL B, 5ig=220,15 Ref=450,49
Feak BT Type wWidth Area Height Area
# [min] [min} [mAT*sac] : [mAIT] | kil
| ___________________ e e e e e e e | e — — e | ——————————— —
1 3.732 MM 0,177 Q899 . BRT1E 933 40408 29,3349
2 5.055 it 0,185 BERD . 79334 599 ,50590 19,7340
3 5.445 MM 0.208 10006.2421909 300 .41681 29,6501
____________ 4 B.BZE MM 0.288  7181.89111 415.73453 21.2811
LOADT C, Sig=210,8 Rel=360,100 of SE\SEZEEE, D -
mAl S %Am: 116959 )j\ Crude 10¢
1200 ] / NHTs
'1EIDG'-
m_ \
600 //\/ NHTs
e ‘ \
200°] \ ﬁma 7067
] A rea; 539,838 .
ﬁ__JAJ L[‘i ﬂ oS
I 3 ' i I 2 min
Signal 1: LDADl ©, Sig=210,8 Ref=360,100
Peak BT Tvpe Width hrea Height Area
| # [min] [min] [mAT*zac] [mALr] %
e L v | ==mmmm | 2mmmmmm oo |-==mmmmmmeee |-=mmnmonaee |
1 3.6ED MM 0.142 11695.92578 1369.94421 80.5931
2 4,994 MM 0.16% 1e70.66931 165.06818 11.5121
3 5.410 MM 0.160 539.837859 56.11963 3.7199
4 6,632 MM 0.223 605.87549 45,37632 4.1749
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— LOADT G, Sip=210.8 Mel=360,100 of SEEB2A5F.0

maL J  Areac 710,36 After Purification: 10c
700 )
600 - OMe
EW-_ o :
] )J\/\/NO2
400 =
] / NHTs
300} \
200 |
_ g
100 Fmaa-..‘amris =
- 3
| Araa: 288,796 - 523074
I R T Y A WA it
1 |
' T T 7 8 2 min
Signal 1: LDaD]l C, Sig=210,8 Ref=360,100
Peak ET Type Width Area Height Area
# [min] [mir] [(mAU*sec] [mATT] %
<o |=mmmmnee B B L et o ol B e |
1 3.670 MM 0.131 571%.95410 72%.31555 T6.6691
2 4.936 MM 0.158 92E8.74506 98.00354 12,4487
3 5.347 MM 0,159 288.79590 30.26731 3.8710
4 6.530 MM 0.2B0 £23.07343 31.10322 T.0112
LDADT G, Sig=210,8 Ael=360,100 of SE243F001-0301.0
mAl Racemate 10d
Meﬂd&ﬁﬂﬁ&ﬁ
Sx0 % 1 ™ Area: 5021.44
] I
Arsa: fran:aﬂﬂpr J| 0o\
O
400 0 | i|
O | i|
{ o
| /)J\/:\/Noz
300 - Q3 ™~ H
)H/'\/NOZ T~ |l/ NHTs
NHTs (+-)
200 - (+F)
| \ N
. |
1m—_ \ | | !
| \ |
. | K II | [
] | !
o _ﬂ\_ude-m____,_p-x_L,_ll\-\__Jl__*—ll—._\\.J__ﬂﬂil— \\\ e
3 s T s 8 7 8 3 _ min)
Bignal 1: LDADL ©, Sig=210,8 Ref=360,100
Peak RT Tvpe Width Area Height Area
# [min] [min] [miU*sec] [m&ll] %
B B | ==mmna | -mmmmnmaee |===mmmmmeaee |[==mmmmmmeae |
1 4.962 MM 0.135 36d6.76465 451 .EB8007 21.0570
2 5.565 MM 0.140 1681.69946 439 B1070 21.2587
3 6.164 MM 0.158 45968 .65723 522.74951 28,6898
d 7.058 M 0.1&8 5021 .44238 497 .32181 2B.9946
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LOADT C, Sig=210.8 Ref=360,100 of SE\SB284E.D

mAU S prem: 7009.33 Crude 10d |
?DD': 1
EDG—:
| (O2unN |
400 | (@] Z
] | )J\./'\/No2
300 ‘ NHTs
200 - \
71 E'.'l
] |
10 92«;@3 ~
[‘ “ prea: 4 I
red; 423.121
o fL___\_L e - _—
a4 5 7 g4 il
Signal 1: LDAD]1 ¢, Sig=210,8 Ref=35li},lﬂ-ﬂ
Pealk BT Typa Width Area Height Area
£ [min] [min] [mAl*sae] [mall] S
B e e === mmm | oo |=-m=mmmme- |---=mmemme |
1 4.923 M 0.140 926.92279 110.43447 10.5165
2 5.550 MM 0.132 454 .57877 57.48417 5.157%
3 6.123 ML 0.161 T009.33398 T2T. 43286 T4 .5254
4 T.017 MM 0.178 423.12091 39.69188 4 8006
LOADT B, Sig=220,15 Ael=450,40 of SEVSBEZETF D |
mAL . A
% Aroa: 253169 After Purification: 10d
200
4 O/\
| 150 — O
{ | [ j
| \
] (0] z
100 - /JLY/&\/NOZ
| NHTs
i
50 |II
4 'Naa 241 /
] tE
.
] L,J_\rﬁuﬂﬂam.mnm____wv____._ _—
I T T T

3 5

8 7 8 ;]
Signal 1: LD.'A.D:L B, Sig=220,15% Ref=450,40
Peak RT Type Width Area Height Area
# [min] [min] [mATi*sec] [mAlr] %
P B e e | oo |<=mmmnmae |
1 4.5%50 MM 0.1l46 241 .,68372 2T7.66122 8.2961
2 5.564 i 0.141 100.23045 11.82845 3.4405
3 6.150 MM 0.1a5 2531.6878%9 254, 98694 36,9035
4 T.065 it 0.180 39 . 61385 3.65510 1.3598
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LOADT G, Sig=210,8 Ral=360, 100 of SH245FF 2001 -0501.0
maUl _1[ praa: 36876 3 Racemate 10e
rea: al
] o Ared: 36815
200 -
1754
150 l o \CS

)J\/\/NOZ (6] QS

125—: | || rilHTs )H/\/Noz

100- / (+-) NHTs
: | /N,
75 .
] 1 | |I g.qm;m,zm g
50 | ™ ' o Area: 11823
\ | /
] \ /
26
] & lll'l
D—:.a—"-'—‘-'"—__ -n-._,-__._,._.___,__-d"z_' - S T ——
I R T T T H 10 1 min
Signal 1: LDADL C, Sig=210,8 Ref=3160,100
Feal RT Type Width Area Height Area
# [min] [min] [mAU*zec] [matr] %
R |-==--- |-=-===- | -==mmmmm- |=-=mmmmmmee P |
1 5.443 MM 0.275 3687.5983%9 223 .5978B4 38.0392
2 6.344 MM 0.293 3681.49585 209,.53828 37,9763
3 B.560 MM 0.329 1142.8085% 57.84354 11.78B&
4 10.357 MM 0.392 1182.30273 50.30948 12.1960
LOADH C, Big=210,8 Ref=360,100 of SESBZEEEE.D o
mAU Crude 10e
- -
S
. oY
1000 /ﬂ\v/\\/NOZ
3 NHTs
B.D.D_
800 -
[
| m
400 | b=
\ ﬁma- 5871.17
2001 / ‘\
3] |\ ; :
o B T R Arsa: §50.809 T Ama TSR
I e e e e L T T L T T J 7 T 7T i
' 6 7 8 3 10 11 min|
Signal 1: LDADL ©, Sig=210,8 Ref=360,100
Peak RT Type wWidth Area Height hArea
# [min] [min] [mAU*sec] [mAT] L3
e e B |- ] L | mmmmm e |
1 5.487 MM 0.178 1559.87218 14.97244 2.2743
2 6.31l8 MM 0.301 5871.17334 324.8%310 83,5206
3 8.528 MM 0.361 650 .80859 30.03817 9,2581
4 10.320 MM 0.381 347 .T5EBES8 15.21437 4.9471
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LDAD1 C, Sig=210,8 Ref=360,100 of SE\SB2B6FF.D
Al —

: EMH:ESHT.EE After Purification: 10e
1 |
350 I|
| 1
300 | I| =
] I | \
1 R o) \;
250 -

] | <
a0 | | / NHTs
] | |

150 '

1 |
100 | |
- II
] | w
] | ! o]
- o | i
m 1 E I I| m . H? Ea %
1 3 prea: safsaa / ree: 687, T frea: 456,15
] M,./ \\ T e L_______ _H./_ e
] '_'\-l'\f'-"-“"—"‘-'—‘uw - —'—|__'."_ T e T —
T T T T T T L | ' T T T T T T N N T N T T T T T T T T T T
4 5 [ 7 B o 10 11

Signal 1: LDAD] C, Sig=210,8 Ref=3&0,100

Peak RT Type Width Area

Height Area
| 4 | [min] | [min] | [maU*zec] [mAalr] | % |
1 5.540 iyt 0.257 347 .54312 22.52427 4.2492
2 £.345 MM 0.2868 BRET.B2207 ig%.43121 B1.7658
3 B.536 MM 0.3389 687 .68036 33.82632 E.4079
4 10,354 MM 0.388 456 ,14972 1%,58657 5.9771
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