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1. General

'H NMR spectra were recorded on commercial instruments (400 or 600 MHz). Chemical shifts were
reported in ppm from tetramethylsilane with the solvent resonance as the internal standard (CDCl;, 6 =
7.26). Spectra were reported as follows: chemical shift (6 ppm), multiplicity (s = singlet, d = doublet, t
= triplet, q = quartet, m = multiplet), coupling constants (Hz), integration, and assignment. >*C NMR
spectra were collected on commercial instruments (100 or 150 MHz) with complete proton decoupling.
Chemical shifts were reported in ppm from the tetramethylsilane with the solvent resonance as internal
standard (CDCl;, 6 = 77.0). HRMS spectra were recorded on a commercial apparatus (ESI Source).
Enantiomeric excesses (ee) were determined by HPLC using corresponding commercial chiral columns
as stated in the experimental procedures at 23 °C with UV detector at 215 nm. Optical rotations were
measured on a commercial polarimeter and reported as follows: [a]p' (¢ = g/100 mL, solvent).

N-tosyl imines 2a-p were prepared according to the literature procedure.' (CuOTf),"C;Hg was
purchased from Fluka and used without further purification. 4 A MS was purchased from Acros
powdered <50 pm and used directly. CH3;NO, and PhOEt were commercially available and distilled
before use. Racemic samples were prepared according to the literature procedure.

2. General Procedure for the Preparation of Chiral N,N’-Dioxide Ligands
Chiral N,N’-dioxide ligands la-e were prepared according to the literature procedures.’ For the

characterization of the ligands 1a,*® 1b,*¢ 1c,* and 1d,%¢ see literatures.

white solid; [o]p** -51.0 (¢ 0.202, CH,Cl,); '"H NMR (400 MHz, CDCl;): § =

Q/\/\ﬁ 1.35-1.39 (m, 2H), 1.58 (d, J = 14.0 Hz, 2H), 1.83 (d, J = 13.2 Hz, 2H), 1.97
o= o o (d,J=10.8 Hz, 2H), 2.27-2.42 (m, 6H), 2.68-2.75 (m, 2H), 2.88-2.97 (m,
N 4H), 3.30-3.41 (m, 4H), 4.32-4.37 (m, 2H), 4.47-4.53 (m, 2H), 7.27-7.34 (m,

Bri le Bn  10H), 10.82 (t, J = 6.0 Hz, 2H) ppm; “C NMR (100 MHz, CDCl;): 168.6,

138.5, 77.6, 77.3, 77.0, 75.9, 65.7, 64.4, 42.5, 26.2, 22.2, 20.0, 15.6 ppm; HRMS (ESI): caled for
CyoHy1N4O4 [M + H'] 509.3122, found 509.3130.

(1) Huang, X.; Huang, J. L.; Wen, Y. H.; Feng, X. M. Adv. Synth. Catal. 2006, 348, 2579.

(2) Wang, L. W.; Tan, C.; Liu, X. H.; Feng, X. M. Synlett 2008, 2075.

(3) (a) Wen, Y. H.; Huang, X.; Huang, J. L.; Xiong, Y.; Qin, B.; Feng, X. M. Synlett 2005, 2445. (b) Yu, Z. P.; Liu, X. H,;
Dong, Z. H.; Xie, M. S.; Feng, X. M. Angew. Chem., Int. Ed. 2008, 47, 1308. (c) Zheng, K.; Qin, B.; Liu, X. H.; Feng, X. M. J.
Org. Chem. 2007, 72, 8478. (d) Zhang, X.; Chen, D. H.; Liu, X. H.; Feng, X. M. J. Org. Chem. 2007, 72, 5227.
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3. General Procedure for the Enantioselective Aza-Henry Reaction of Ketoimines

Ligand le (10.2 mg, 0.02 mmol) and (CuOTf),"C;H; (5.3 mg, 0.01 mmol) were stirred in CH,Cl,
(0.4 mL) at 25 °C under air atmosphere for 30 min and the resulting mixture became green. After the
solvent was removed in vacuo, ketoimine (0.1 mmol), 4 A molecular sieves (20 mg) and PhOEt (0.5
mL) were added. The reaction mixture was cooled to 0 °C and nitromethane (0.1 mL) was added under
stirring. The mixture was stirred for 10 days at 0 °C and directly purified by column chromatography
on silica gel (petroleum ether/EtOAc 5/1 or 10/1 as eluent) to afford the desired product.

(S)-N-Tosyl-2-nitro-1-phenyl-1-methylethanamine (3a)*

e white solid; 64% yield, 88% ee. [o]p>> +34.1 (¢ 0.208, CH,Cl,); HPLC (Chiralpak
HN OD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A = 215 nm): ¢ (minor)
w'l\/NoZ = 23.8 min, ¢, (major) = 27.4 min; "H NMR (400 MHz, CDCl;): § = 1.69 (s, 3H), 2.42

© Me (s, 3H), 4.81 (d, J=12.8 Hz, 1H), 4.94 (d, J = 12.8 Hz, 1H), 5.93 (s, 1H), 7.22-7.33

3a (m, 7H), 7.63 (d, J = 8.4 Hz, 2H) ppm; *C NMR (100 MHz, CDCl;): 143.6, 139.7,
139.2, 129.6, 128.9, 128.4, 127.0, 125.3, 829, 60.1, 24.7, 21.5 ppm; HRMS (ESI): calcd for
Ci6H sN,NaO,S [M + Na'] 357.0879, found 357.0882.
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N-Tosyl-2-nitro-1-(2’-fluorophenyl)-1-methylethanamine (3b)>
s white solid; 80% yield, 90% ee. [a]p> +40.8 (¢ 0.206, CH,Cl,); HPLC (Chiralpak
FoHN OJ-H, 2-propanol/n-hexane = 25/75, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (minor) =
@1%“02 28.3 min, ¢, (major) = 41.2 min; 'H NMR (400 MHz, CDCLy): § = 1.79 (s, 3H), 2.40 (s,
3H), 4.77 (d, J = 12.8 Hz, 1H), 5.09 (d, J = 12.4 Hz, 1H), 5.92 (s, 1H), 6.86-6.92 (m,
3 1H), 7.13-7.30 (m, 4H), 7.46-7.51 (m, 1H), 7.64 (d, J = 8.0 Hz, 2H) ppm; °C NMR
(100 MHz, CDCl5): 159.8 (d, J = 245.0 Hz), 143.6, 138.8, 130.7 (d, J = 10.0 Hz), 129.5, 128.3 (d, J =
4.0 Hz), 127.0, 126.4 (d, J = 10.0 Hz), 124.7 (d, J = 3.0 Hz), 116.6 (d, J = 24.0 Hz), 82.3 (d, J= 7.0
Hz), 59.0 (d, J = 3.0 Hz), 22.6 (d, J = 3.0 Hz), 21.5 ppm; HRMS (ESI): calcd for C;¢H,FN;0,S [M +

NH, "] 370.1231, found 370.1237.
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N-Tosyl-2-nitro-1-(4’-fluorophenyl)-1-methylethanamine (3c)
= white solid; 75% yield, 91% ee. [a]p>* +28.8 (¢ 0.208, CH,Cl,); HPLC (Chiralpak
HN 0J-H, 2-propanol/n-hexane = 25/75, flow rate = 1.0 mL/min, A = 215 nm): ¢ (minor)
/@/‘\/NOZ = 29.5 min, ¢, (major) = 43.8 min; 'H NMR (400 MHz, CDCl;): & = 1.70 (s, 3H),
. Me 2.42 (s, 3H), 4.76 (d, J = 12.8 Hz, 1H), 4.90 (d, J = 12.8 Hz, 1H), 5.94 (s, 1H),
3 6.92-6.97 (m, 2H), 7.23-7.30 (m, 4H), 7.59-7.61 (m, 2H) ppm; *C NMR (150 MHz,
CDCly): 161.4 (d, J=247.5 Hz), 142.7, 138.0, 134.3, 128.6, 126.4 (d, J=9.0 Hz), 126.0, 114.7 (d, J =
22.5 Hz), 82.0, 58.6, 23.7, 20.5 ppm; HRMS (ESI): calcd for CigH, FN;O,S [M + NH,4'] 370.1231,

found 370.1227.
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N-Tosyl-2-nitro-1-(4’-chlorophenyl)-1-methylethanamine (3d)
e white solid; 81% yield, 92% ee. [a]p> +50.5 (¢ 0.208, CH,Cl,); HPLC (Chiralpak
HN OJ-H, 2-propanol/n-hexane = 25/75, flow rate = 1.0 mL/min, 2 = 215 nm): ¢,
/@/}\/“OZ (minor) = 31.1 min, ¢, (major) = 39.5 min; "H NMR (400 MHz, CDCl;): & = 1.69 (s,
N Me 3H), 2.43 (s, 3H), 4.76 (d, J = 13.2 Hz, 1H), 4.90 (d, J = 12.8 Hz, 1H), 5.92 (s, 1H),
3d 7.22-7.25 (m, 6H), 7.59 (d, J = 8.4Hz, 2H) ppm; C NMR (100 MHz, CDCls):
143.8, 138.8, 137.9, 134.5, 129.6, 128.9, 127.1, 127.0, 82.8, 59.6, 24.6, 21.5 ppm; HRMS (ESI): calcd

for C¢H,;CIN;04S [M + NH, '] 386.0936, found 386.0933.
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N-Tosyl-2-nitro-1-(3’-chlorophenyl)-1-methylethanamine (3e)*
s white soild; 80% yield, 96% ee. [a]p>* +33.9 (¢ 0.218, CH,Cl,); HPLC (Chiralpak
HN OJ-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A = 215 nm): ¢
C'WN"Z (minor) = 33.2 min, # (major) = 35.2 min; 'H NMR (600 MHz, CDCL;): § = 1.71 (s,
3H), 2.42 (s, 3H), 4.76 (d, J= 13.2 Hz, 1H), 491 (d, J = 12.6 Hz, 1H), 5.95 (s, 1H),
3e 7.20-7.24 (m, 6H), 7.58 (d, J = 8.4Hz, 2H) ppm; “C NMR (150 MHz, CDCl,):

142.8, 140.3,137.7, 133.8, 129.0, 128.6, 127.6, 125.9, 125.3, 122.6, 81.7, 58.5, 23.7, 20.5 ppm; HRMS
(ESI): caled for CsH, CIN;0,S [M + NH, '] 386.0936, found 386.0933.
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N-Tosyl-2-nitro-1-(4’-bromophenyl)-1-methylethanamine (3f)*
1 white solid; 83% yield, 92% ee. [a]p> +47.2 (¢ 0.212, CH,Cl,); HPLC (Chiralpak
HN OJ-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢
WNOZ (minor) = 36.1 min, ¢, (major) = 43.7 min; "H NMR (400 MHz, CDCl): § = 1.71 (s,
B 3H), 2.45 (s, 3H), 4.78 (d, J= 13.2 Hz, 1H), 4.92 (d, J = 13.2 Hz, 1H), 5.94 (s, 1H),
8t 7.17-7.27 (m, 4H), 7.38-7.40 (m, 2H), 7.59-7.61 (m, 2H) ppm; “C NMR (100

MHz, CDCl;): 143.8, 138.8, 138.4, 131.8, 129.6, 127.3, 127.0, 122.7, 82.7, 59.6, 24.6, 21.6 ppm;
HRMS (ESI): calcd for C4Hy BrN;0,4S [M + NH, ] 430.0431, found 430.0438.
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N-Tosyl-2-nitro-1-(4’-methylphenyl)-1-methylethanamine (3g)*
s white solid; 42% yield, 90% ee. [a]p>* +43.3 (¢ 0.208, CH,Cl,); HPLC (Chiralpak
HN AS-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢,
WNOZ (major) = 43.9 min, ¢, (minor) = 60.2 min; 'H NMR (400 MHz, CDCl;): & = 1.66
Me (s, 3H), 2.31 (s, 3H), 2.42 (s, 3H), 4.78 (d, J = 13.2 Hz, 1H), 4.92 (d, J=13.2 Hz,
39 1H), 5.89 (s, 1H), 7.07 (d, J = 8.0 Hz, 2H), 7.17-7.24 (m, 4H), 7.63 (d, J = 8.0 Hz,
2H) ppm; “C NMR (150 MHz, CDCl;): 143.4, 139.2, 138.3, 136.6, 129.5, 129.4, 127.0, 125.3, 83.0,

59.8, 24.6, 21.5, 20.9 ppm; HRMS (ESI): caled for Cj;HpN;0,S [M + NH4'] 366.1482, found
366.1481.

S3



ey

58.897

Q15] o
> >
2 o] 2
5
Q104 n
005] =3
3
S N i P I W . ‘/4-&\
n = T T T T T T T T T T T T T
S0 0o BO A0 AD 00 B0 00 60 0O SO 00 6o @ 50 0D BO A0 AN D0 FO 4D A0 DO HO OO GO
Mnutes. Mntes

N-Tosyl-2-nitro-1-(4’-methoxyphenyl)-1-methylethanamine (3h)?
1 white solid; 30% yield, 88% ee. [a]p™* +40.9 (¢ 0.208, CH,Cl,); HPLC
HN (Chiralpak AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A =215
WNOZ nm): ¢, (minor) = 20.1 min, #, (major) = 21.2 min; '"H NMR (400 MHz, CDCl;): &
MeO = 1.69 (s, 3H), 2.41 (s, 3H), 3.78 (s, 3H), 4.75 (d, /= 12.8 Hz, 1H), 491 (d, J =
3h 12.8 Hz, 1H), 5.84 (s, 1H), 6.75-6.77 (m, 2H), 7.19-7.23 (m, 4H), 7.60 (d, J = 8.0
Hz, 2H) ppm; “C NMR (100 MHz, CDCLy): 159.4, 143.4, 139.2, 131.3, 129.5, 127.1, 126.8, 114.0,
83.2, 59.7, 55.3, 24.6, 21.5 ppm; HRMS (ESI): calcd for C;;H,0N,NaOsS [M + Na'] 387.0985, found

387.0987.
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N-Tosyl-2-nitro-1-(2’-methoxyphenyl)-1-methylethanamine (3i)
e white solid; 44% yield, 87% ee. [o]p™ +21.2 (¢ 0.222, CH,Cl,); HPLC (Chiralpak
MeQ  HN AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (minor)
NO2 = 15.2 min, ¢, (major) = 16.3 min; "H NMR (400 MHz, CDCl;): § = 1.86 (s, 3H), 2.35
(s, 3H), 3.85 (s, 3H), 4.85 (d, J=11.2 Hz, 1H), 5.08 (d, /= 11.2 Hz, 1H), 6.33 (s, 1H),
8i 6.77 (d, J = 8.0 Hz, 1H), 6.88 (t, /= 8.0 Hz, 1H), 7.11-7.27 (m, 4H), 7.55 (d, J = 8.0
Hz, 2H) ppm; “C NMR (100 MHz, CDCLy): 156.4, 143.3, 138.6, 130.2, 129.3, 127.8, 127.1, 126.1,
121.2, 111.6, 82.8, 59.6, 55.5, 21.9, 21.5 ppm; HRMS (ESI): calcd for C;;H;N,OsS [M + H']

365.1166, found 365.1175.
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N-Tosyl-2-nitro-1-(3’-methoxyphenyl)-1-methylethanamine (3j)*
s white solid; 49% vyield, 85% ee. [o]p’' +32.2 (¢ 0.174, CH,Cl,); HPLC
HN (Chiralpak OD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A =215
MeomNOZ nm): ¢, (minor) = 38.9 min, ¢, (major) = 57.7 min; "H NMR (600 MHz, CDCl,): &
¢ =1.67 (s, 3H), 2.41 (s, 3H), 3.72 (s, 3H), 4.80 (d, J = 13.2 Hz, 1H), 4.92 (d, J =
3 13.2 Hz, 1H), 5.91 (s, 1H), 6.79-6.89 (m, 3H), 7.20-7.24 (m, 3H), 7.63 (d, J=7.8
Hz, 2H) ppm; *C NMR (150 MHz, CDCl3): 158.8, 142.5, 140.3, 138.1, 128.9, 128.5, 126.0, 116.3,
112.4, 110.9, 81.8, 58.9, 54.1, 23.7, 20.5 ppm; HRMS (ESI): calcd for C;7H,N,NaOsS [M + Na']

387.0985, found 387.0979.
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N-Tosyl-1-nitro-2-phenylbutan-2-amine (3k)

s white solid; 36% yield, 92% ee. [a]p> +17.6 (¢ 0.216, CH,Cl,); HPLC (Chiralpak
HIN OD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (minor)
@ABVNOZ = 15.0 min, # (major) = 21.2 min; '"H NMR (400 MHz, CDCl;): § = 0.54 (t, J= 7.6 Hz,
3H), 1.89-1.97 (m, 1H), 2.05-2.12 (m, 1H), 2.40 (s, 3H), 5.14 (d, J = 13.2 Hz, 1H),
3k 533 (d, J = 13.6 Hz, 1H), 5.62 (s, 1H), 7.12-7.23 (m, 7H), 7.55 (d, J = 8.0 Hz, 2H)
ppm; *C NMR (100 MHz, CDCl,): 143.5, 139.0, 137.3, 129.5, 128.7, 128.2, 127.2, 126.0, 79.1, 63.7,

31.2,21.6, 8.0 ppm; HRMS (ESI): calcd for C;7H,4N304S [M + NH, '] 366.1482, found 366.1488.

21.337
T

o —- ~N 000 L. -

T T T T T T T T T T T T T T T T T T T T g T T T T T
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
22 22

N-Tosyl-2-nitro-1-(2-naphthyl)-1-methylethanamine (31)*
s white solid; 47% yield, 88% ee. [a]p>> +64.1 (¢ 0.248, CH,Cl,); HPLC (Chiralpak
HIN OD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A = 215 nm): £
OO i N9z (major) = 41.5 min, # (minor) = 68.2 min; 'H NMR (600 MHz, CDCl;): 5 = 1.82
(s, 3H), 2.33 (s, 3H), 4.86 (d, J = 12.6Hz, 1H), 5.09 (d, J = 13.2 Hz, 1H), 6.02 (s,
8l 1H), 7.09 (d, J = 7.8 Hz, 2H), 7.33-7.35 (m, 1H), 7.49-7.55 (m, 4H), 7.69-7.79 (m,
4H) ppm; “C NMR (150 MHz, CDCLy): 143.5, 138.9, 136.4, 132.8, 132.8, 129.4, 128.7, 128.4, 127.4,
127.0, 126.9, 126.6, 125.1, 122.9, 83.0, 60.0, 24.7, 21.4 ppm; HRMS (ESI): calcd for Cy0H,,N30,S [M

+ NH, ] 402.1482, found 402.1480.
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N-Tosyl-2-nitro-1-(2-furyl) -1-methylethanamine (3m)*
white solid; 82% yield, 91% ee. [o]p™* +20.8 (¢ 0.202, CH,Cl,); HPLC (Chiralpak
HN AS-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 =215 nm): ¢, (major) =
29.6 min, ¢, (minor) = 34.1 min; '"H NMR (400 MHz, CDCl;): & = 1.72 (s, 3H), 2.40 (s,
3H), 4.77 (d, J = 12.0 Hz, 1H), 4.96 (d, J = 12.0 Hz, 1H), 5.75 (s, 1H), 6.22-6.27 (m,
3m 2H), 7.12-7.23 (m, 3H), 7.59-7.61 (m, 2H) ppm; *C NMR (150 MHz, CDCL;): 150.8,
143.4, 142.9, 138.3, 129.5, 127.1, 110.5, 108.5, 81.6, 56.2, 22.4, 21.5 ppm; HRMS (ESI): caled for
C14H ¢N,NaOsS [M + Na'] 347.0672, found 347.0672.
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N-Tosyl-2-nitro-1-(2-thienyl) -1-methylethanamine (3n)*
s white solid; 43% yield, 78% ee. [a]p>> +17.3 (¢ 0.202, CH,Cl,); HPLC (Chiralpak
HN AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (minor)
T e NO2 = 16.1 min, ¢, (major) = 17.0 min; 'H NMR (400 MHz, CDCl;): & = 1.76 (s, 3H), 2.41
s (s, 3H), 4.89 (d, J= 12.8 Hz, 1H), 4.98 (d, J = 12.8 Hz, 1H), 5.90 (s, 1H), 6.87-6.94 (m,
3n 2H), 7.19-7.24 (m, 3H), 7.63-7.65 (m, 2H) ppm; *C NMR (100 MHz, CDCl;): 144.0,
143.6, 138.9, 129.6, 127.1, 125.9, 125.1, 83.1, 58.3, 26.1, 21.5 ppm; HRMS (ESI): calcd for

C|4H16N2Na0482 [M + Na+] 3630444, found 363.0446.
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N-Tosyl-1-nitro-4-phenyl-2-methylbutan-2-amine (30)*
ot colorless oil; 76% yield, 71% ee. [o]p™ +24.0 (¢ 0.204, CH,Cl,); HPLC (Chiralpak
HN AD-H, 2-propanol/n-hexane = 10/90, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (minor)
o~ AANANO2 27.4 min, ¢, (major) = 30.9 min; '"H NMR (400 MHz, CDCly): & = 1.34 (s, 3H),
1.90-1.96 (m, 2H), 2.43 (s, 3H), 2.60-2.65 (m, 2H), 4.56 (d, J = 12.0Hz, 1H), 4.63 (d,
30 J=12.4 Hz, 1H), 5.14 (s, 1H), 7.07-7.09 (m, 2H), 7.18-7.32 (m, 5H), 7.79-7.81 (m,
2H) ppm; '>C NMR (100 MHz, CDCL;): 143.9, 140.2, 139.4, 129.9, 128.6, 128.3, 127.1, 126.3, 82.4,
58.0, 40.4, 29.5, 21.8, 21.6 ppm; HRMS (ESI): caled for CisHysN304S [M + NH,'] 380.1639, found
380.1645.

Me
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N-Tosyl-2-nitro-1-cyclohexyl-1-methylethanamine (3p)*

s white solid; 35% yield, 83% ee. [a]p™> -12.4 (¢ 0.170, CH,Cl,); HPLC (Chiralpak
HN AS-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (major) =
O/“LVNOZ 20.2 min, # (minor) = 33.2 min; 'H NMR (400 MHz, CDCLy): & = 0.89-1.27 (m, 9H),
1.66-1.88 (m, 5H), 2.44 (s, 3H), 4.52 (d, J = 12.4Hz, 1H), 4.67 (d, J = 12.4 Hz, 1H),
3p 5.07 (s, 1H), 7.31 (d, J = 8.0 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H) ppm; *C NMR (100
MHz, CDCly): 143.7, 139.7, 129.8, 127.2, 80.5, 61.1, 44.8, 27.1, 27.0, 26.4, 26.3, 26.2, 21.7, 17.7 ppm;

HRMS (ESI): caled for CsH,sN30,S [M + NH, ] 358.1795, found 358.1796.

0]

L

020 0]
>
2 <

010 010

?’33206

oco] M

T A
L S S U S U UL U U UL UL UL SR SR S R L L T B S S S S LA S U S S UL S AU I SR
000 200 400 60 8M 1000 1200 4 160 180 DO 200 A0 B0 B0 DWD 1M AW B0 BO 00 200 400 60 80 100 1200 MM 160 1800 2000 20 2400 0 BHO N0 VMO A0 FKO BO
Mtes. Mtes

4. Conversion of product 3a to diamine 4a

To a suspension of 3a (88% ee, 33.4 mg, 0.10 mmol) in EtOH (2 mL) was added 1 N HCI (1 mL),
then zinc dust (130.8 mg, 2 mmol) was added in small portions and the mixture was stirred for 4 h at
room temperature. The resulting suspension was quenched with saturated aqueous NaHCO;, filtered
through a short pad of celite and washed with CH,Cl, (10 mL). The filtrate was further extracted with
CH,Cl, (3 x 10 mL), and the combined organic layers were dried over anhydrous MgSO, and
concentrated under reduced pressure. The residue was dissolved in CH,Cl, (2 mL), then Ac,O (19 pL,
0.20 mmol) and Et;N (28 pL, 0.20 mmol) were added. After stirring for 1 h at room temperature, the
reaction mixture was quenched with saturated aqueous NH,4Cl and extracted with CH,Cl, (3 x 10 mL).
The combined organic extracts were dried over MgSO, and concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel (petroleum ether/EtOAc 1/5 as eluent) to
afford the product 4a as a white solid (33.8 mg, 97% yield and 90% ee).

(S)-N-Tosyl-2-acetylamino-1-phenyl-1-methylethanamine (4a)
white solid; 97% yield, 90% ee. [a]p> +133.3 (¢ 0.246, CH,Cl,); HPLC (Chiralpak

HNTTS OD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, 4 = 215 nm): ¢, (minor)
\u-l\/NHAc = 8.0 min, ¢, (major) = 9.2 min; 'H NMR (400 MHz, CDCl;): § = 1.56 (s, 3H), 1.97 (d,
© Me J = 2.4 Hz, 3H), 2.38 (s, 3H), 3.54-3.65 (m, 2H), 6.02-6.15 (m, 2H), 7.14-7.31 (m,
4a 7H), 7.56 (d, J = 8.0 Hz, 2H) ppm; *C NMR (100 MHz, CDCL;): 172.0, 142.9, 142.4,
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139.8, 129.5, 128.4, 127.4, 126.9, 126.0, 62.5, 50.1, 24.3, 23.3, 21.6 ppm; HRMS (ESI): calcd for
C18H23N203S [M + H+] 3471424, found 347.1430.

T T T T T T b T T T T T
10 20 30 4w 50 60 70 8m 90 100 10 1200

5. Determination of the Absolute Configuration of 3a

_Ts _Ts
HN 1) LiAIH,, THF, 1t HN
S feNHAC
Ph™ 4 CN 2) Ac,0, Et3N, CH,Cly, rt PR e
5 4a’

(S)-5 was prepared according to the literature procedure.* To a solution of 5 (99% ee, 89.4 mg, 0.3
mmol) in dry THF (10 mL) was added LiAlH4 (45.5 mg, 1.2 mmol), and the mixture was stirred at
room temperature for 24 h. Then H,O (0.2 mL), 2 N aqueous NaOH (0.2 mL) and H,O (0.4 mL) were
added sequentially. The precipitate was removed by filtration through celite, and the filtrate was dried
over MgSO, and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (EtOAc as eluent) to afford a light yellow liquid. Further acetylation was
the same as that of 3a to give the identical N-protected diamine 4a’ as a white solid (7.4 mg, 96% ee).
[a]p™®+120.2 (¢ 0.114, CH,Cl,); HPLC (Chiralpak OD-H, 2-propanol/n-hexane = 20/80, flow rate =
1.0 mL/min, 4 = 215 nm): ¢, (minor) = 7.9 min, ¢ (major) = 9.0 min. The absolute configuration of 4a’
was S according to 5.

[ocs)
a3
4 [0%¢)
o 0|
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. ’ - e ]
T T e ; : : _—
: , ; ; ; ; ; ; ; ;
10 20 30 40 50 70 8 Qo 1o 1w 20 3O 4D 50 60 )l ao a mw 1o
Nites

T
60
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The absolute configuration of 4a was determined to be S by comparison of optical rotation and
HPLC date with 4a’. Thus the absolute configuration of 3a was S according to 4a.

(4) Wang, J.; Hu, X. L.; Jiang, J.; Gou, S. H.; Huang, X_; Liu, X. H.; Feng, X. M. Angew. Chem., Int. Ed. 2007, 46, 8468.
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F2 - Acquisition Parameters
Date_ 20071221
Time 9.54
INSTRUM spect
AN PROBHD 5 mm PABBO BB~
PULPROG 2930
™ 65536
SOLVENT cnel3
NS 16
DS 0
swa 8012.820 Hz
FIDRES 0.122266 Hz
/ 1 ae 4.0893966 sec
Bn e RG 287
o 62,400 usec
DE 6.50 usec
TE 294.0 K
ol 1.00000000 sec
700 1
=emmmsas CHANNEL £1 s=memmss
Nucl 1H
1 12.00 usec
PLL -2,
SFO1 400.1326008 Mz
F2 - Processing parameters
SI
sF 400.1300063 MEz
WDW EM
ssB []
LB 0.30 Hz
6B 0
C 1.00
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
© (SN
8 2 g3 [ =(z|e)8
- S o~ o8| v 030 ed i N | N
) N oo
o W bom Ho~owa ) nonN
. . RS O NANY - - OO0
© © @~ 3
w0 M NN N SO Wn W o~ WN O
- PR P N N RS < NN Il “
Current Data Parameters
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7. Copy of NMR Spectra for the Products
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Current Data Parameters
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F2 - Acquisition Parameters
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=mmmmaen L 12
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F2 - Processing parameters
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NAME 2007-11-27 wangliwei pMe
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071127
Time’
INSTRUM 8]
’ROBHD 5 mm PATXI 1R/
PULPROG 2gdc30
T ™ 65536
SOLVENT
HN ~1s NS s12
DS 2
SWH 36057.691 Hz
NO FIDRES 0.550197 Kz
2 AQ 0.9088159 sec
RG 80.6
Me oW 13,867 usec
DE 6.50 usec
TE 294,
Me b1 2.00000000 sec
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D0 1
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wucL 13¢
P1 11.70 usec
BLL -3.00 dB
sFoL 150.9178988 MHz
CPDOPRG2
NUC2 1H
PCEDZ 80.00 nsec
PL1Z 19.92 B
PL2 ~1.00
SFO2 500,¥324005 Mz
F2 - Processing patameters
s1 €8
SF 150.5028090 MHz
WDW EM
ssB 0
18 1.00 Bz
GB 0
PC 1.40
L,
T T T T T T T T
140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
M) 2008-03-03 wangliwei pom
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080303
ime 1
T INSTRUM spect
~I's PROBHD 5 mm PABEC BB-
HN PULPROG 2930
65536
SOLVENT cDcl3
NO, xS 16
05 o
SHH 8223.665 He
Me FIDRES 0.125483 Hz
ag 3.9816387 sec
RS 512
MeO oW 60.800 usec
3h e €.50 uzec
TE 298.0
D1 1.00000000 sec
00 1
memena= CHANNEL £1 =
wucl "
1 12.00 usec
PLL ~2.00 aB
SFO1 400.1324710 M=
g parameters
1 5
sF 400.1300091 MKz
WOW
5B
1B
o8
»C
J J 1 L_#,
T T T T T
8 7 6 5 4 3 ppm
# - 3 ) -o\ )N ©
g) 3 13 2 8\8 < 8
ol e N e et o ©
< o an
< co® © N oo - o
- e Smor © & © 0
o ~o @ e n i (s
n NN o=~ o0 -
= e © N~ g NEY Current Data Parameters
K ; o ) ) FAE  3004-03-06 wangliuei-PONe-RAC
i | ' H EXPHO 1
! | i | FRocHo 1
i Do
i i i 2 - hequisiticn Paramerers
| | Pl Date_ 260603
! Tine 2.3
INSTRUM spect
PROBHD S mm PREBO BE-
BULEROS 29p930
™ 5536
SoLvENT cocld
us 512
o
s 24036461 Kz
108ES e
~Ts K] 3 see
HN o ssee
E usec
NO o s
2 an 5
DELTA se:
Me D
L 3¢
MeO o
3h PLy 1100 aB
sl 100. 623892 iz
armsnene CHANNER, 2 emmas
coppRG? “alrile
w2 ]
FoPD? 000 usec
PL1Z 12305 B
PLl3 3305 ae
eL2 200 e
5807 4001306605 1z
- Processing paiameters
3
100.6127890 MRz
5
LB 1:00 Wz
= o
rC 1,40
'
H
i
i
i
1 T T H T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NRME  '2008-04-22 tancheng-TC-OMe
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080422
MeO Ts Time 11.32
INSTRUM spect
€ HN BROBHD & mm PABBO BB-
PULPROG 2930
NO 2 ™ 65536
SOLVENT cocl3
NS
Me s 0
Sl 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
3i RG 256
™ 60,800 usec
DE 6.50 usec
TE 295.8 K
p1 1.00000000 sec
TDO 1
mmw CHANNEL f] smwmmm=s
12.00 usec
-2,
SFOL 400.1324710 MHz
F2 - Processing parameters
ST 32766
SE 100.1300094 Mz
woW GM
ssB 0
LB -0.20 Hz
6B 0.1
BC 1.00
' S .
T T T T T T T T T
8 7 6 5 4 3 2 1 0 Ppm
CIEEERD e
ERSRIEEEe PO 2 [
D =25 PR B B B P el 3 ol el
- DM TN TR
- NWOWNNSO NN W0 N o Mo
. R ~ o wun an
g MODON~~O A e e . LY
w TOMNNNNN- NS~ o n — et
PR R s A o et~ 0N IXEN] . R
v Current Data Parameters
RAME 2008-04-22 tancheng-TC-OMe
EXPNO 2
PROCNO 1
E2 - Acquisition Parameters
Date_ 20080422
'ime -4t
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULBROG lggwao
b 65536
Ts SOLVENT coc13
MeO HN §s B
E 24038.461 Hz
NO FIDRES 0.366798 Hz
2 Ao 1.3631988 sec
RG 812
Me DR 20,800 usec
DE 6.50 usec
TE 297.4 K
D1 2.00000000 sec
3i a11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
cxoxacee CHANNEL f1 wmmsmma
NUCL 13c
21 15.50 usec
PLL 100 B
SFOL 100.6228298 MHz
mmsmmmnn CHANNEL £2 memmemen
CPDPRG2 waltzlé
BCPD2 60.00 usec
PL12 120
PLI3 13.05 dB
2 ~2.00 dB
SFO2 400.1316005 MHz

£2 - Processing parameters
ST

SF 100.6127619 MHz
WON ™

ssB [

1B 1.00 Hz
6B

BC 1.40

T T T T T T T

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Curzent Data Parameters
NAME 2007-11-26 wangliwei mome
EXPNO 1
PROCNO 1

F2 - Rcquisition Parameters
Date 20071126
15.44

Time
INSTRUM spect.
PROBED 5 mm PATXI 1H/
PULPR q.
~Ts ™ 65536
HN SOLVENT cbe13
NS 1
0
MeO N02 SWH 12335.526 Hz
FIDRES 0.188225 Hz
20 2.6564426 sec
Me RG 322
oW 40.533 usec
DE 6.50 usec
) TE 293.9 K
3j b1 1.00000000 sec
DO 1

==ssswr= CHANNEL f£1

NUCT 1w
P1 7.20 usec
L1 -1.00 dB
sFo1 600.1337060 MKz
F2 - Processing parameters
s1 32768
SF 600.1300092 MKz
WO Bl
S5B 0
B 0.30 Hz
= 0
B 1.00
A
T T T T T T T T T
8 7 6 5 4 3 2 1 0 pPpm
|
®| fo0)(ea /9 ) oo
2| (3|28 8 38 3 3 [E2R
- -le “ o o] el e
~ NoOQ WA MW
~ NMMAGING MM ® amoN- T N~O® )
N ~NO® A Qb= S
® NODO O BN 1 >
w TIONNN HYVw o< como )
- PoR Pl R R A b g o~~~ B NNNX T - R
\x/ V/ \ \/ \ ’ ‘ / Current Data Parametesy,
KR 2007-11-28 wahglivel RAC-MOME
EXPRO
EROCHO
E2 - Acquisition Paraiiters
Da 200711
Time 1a.
INSTRUK =
PROBHD  § mm BATXI 18}
T FULPROG =g
HN ~18 SOLVENT e
§S s
s ;
s 36057.69¢ Bz
MeO N02 EIDRES 0.550199 Bz
a0 0.3088158 sec
7 71
Me oW 13,864 usec
DE 5.50 usec
= 2837%
1 2.0000008 ‘sec
P ain 0.03000008 sec
3] DELTA 1.89999998 ‘sec
00" ¥

11.79 usec

T T T LI T T

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 008-04-22 tancheng-1C-Et
EXPNO 1
PROCNO 1
£2 - Acquisition Parameters
Date 20080422
Time™ 114
~Ts INSTRUM spect.
HN PROBED 5 mm PABBO BB~
PULPROG 2g30
™ 65536
NO 2 SOLVENT coc13
NS
DS [
Et o 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 287
3k oW 60.800 usec
DE 6.50 usec
€ 295.9 K
1 1.00000000 sec
TDO 1
B A 2 p—
NuCL 1n
P1 12.00 usec
PL1 -2.00 dB
sFOL 400.1324710 MHz
F2 - Processing parameters
SI
SF 400.1300094 MHz
WOW oM
sSB 0
B ~0.20 Hz
GB 0.1
C 1.00
T T T T T T T T
8 7 6 5 4 3 2 1 ppm
RIS g aTa e 2z 2
il |l <l <l el [l -
Ot~ O N
TFONNMVNAO oYY ~ O o
R O MeD WO o 0 w m
L ] A =
FOMONNNNN Q= r~om o . .
Ao NN NN RN ~ A - R
Current Data Parameters
NAME 2008-04-22 tancheng-TC-Et
EXPNO 2
PROCNO i
F2 - Acquisition Parameters
Date_ 20080422
~Ts Time 21.11
H N INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
NO 0 65536
2 SOLVENT DC13
NS 512
Et DS ]
SWE 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
3k RG 812
DW 20.800 usec
DE 6.50 usec
TE 297.6 K
n1 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89999998 sec
TDQ 1
mekcmscs CHANNEL £1 msessm=
NUC1 13¢
P1 15.50 usec
PLL -1.00 dB
SFo1 100.6228298 MKz
J— EL £7 mammmmax
CPDPRG2 waltzlé
NUC2
BCPD2 60.00 usec
PL12 12.05 a8
PL13 13.05 a8
PL2 ~2.00 dB
3F02 400.1316005 Mz
F2 - Processing parameters
s1
SF 100.6127590, Mz
WDH e
8SB 0
1B 1.00 Kz
GB 0
BC 1.40
L
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 2007-11-26 wangliwei Na
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
D 07112
s p T i
HN INSTRUM spect
PROBHD 5 mm PATXI 1H/
NO PULPROG 2930
2 ks 65536
M SOLVENT cpcl3
NS 16
€ DS 0
swr 12335,526 He
FIDRES 0.188225 Hz
31 AQ 2.6564426 sec
RG 32
oW 40.533 usec
DE €.50 usec
TE 294.0 K
D1 1.00000000 sec
DO 1
e CHANNEL £l ==emm=es
Pl 7.20 usec
PL1 -1.00 dB
SFO1 6001337060 MHz
F2 - Processing parameters
ST 32768
SF £00.1300090 MHz
wow -1
ssB [
1B 0.30 H2
B 0
BC 1.00
1 A i
T T T T T T
9 6 4 2 1 0 ppm
ooy
8 S8 3 18
- =l ol el
ORENOMONACAAMO
TomrETRnNNSonH® NN L= o
oNoc® O o~
NDONNNDD=~OOON ? LN
TOONONNNNNNNNN arrRw o Q el
A A A A A A © = © LENEN B R
Current Data_Parameters
NAME 2007-11-28 wangliwei RAC-Ra
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071128
Time 11.59
INSTROM spact
~Ts PROBHD 5 mm PATXI 1H/
H N PULPROG 2gpg30
™ et
SOLVENT cpcl3
NO NS 512
2 bs
36057.691 Hz
Me FIDRES 0.550197 Rz
BQ 0.9088158 sec
RG 71,
ow 13.867 usec
DE 6.50 usec
31 TE 93.3. K
01 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
™0 1
= CHANNEL £1 e
NUCL
Pl 11.70 usec
L1 -3,
sFo1 150.9178988 MHz
CPDPRG2
2
PCPD2
PL12
PL13
pL2 51,00 dB
sFoz 600,1324005 Mxz
F2 - Processing parameters
s1
SF 150.9028090 Mz
wow B
ssB ]
LB 1.00 Hz
cB 0
BC 1.40
L
T T T T T T T T T T T
200 180 160 140 120 100 80 €0 40 20 0 ppm

520
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Current Data Parameters
NAME  2007-11-20 wangliwei-RAC-Fu
EXeNO 1
'PROCNO 1
F2 - Acquisition Parameters
Date_ 20071
Time
INSTRUM spect
PROBHD 5 wen PABBO BB-
PULPROG 2930
TD 65536
~Ts SOLVENT coely
HN NS 16
DS ¢
SWH. B8223.685 Hz
NO, e
aQ . see
= RE 161
\ Me % 60,800 usec
O DE 6.50 usec
TE 293,
u 100000000 sec
L
3m
mmammmss CHANNEL f1 smeemmas
NUT1 1H
P1 12.00 usec
PL1 -2.00 dB
SFOL 400.1324710 MHz
F2 - Processing paraméters
ST 9
SF 400.1300081 MHz
WDW G
SSB o
18 030 Hz
GB 9.1
PC 1.00
T T T T T T T T T | RARS
9 8 7 ] 5 4 3 2 1 ppm
il a0 wiol ol ~le © e
M NG T =0 O
238358 3% gnzy ¥ g% o
Chee e “ . =
omN® O~ o ® RIS . e o - . R
NSO NN — O -0 0 © o f
A - - © ™~~~ v [ERSRNEN -
Current Data Parameters
NAME 2007-11-27 wanglivei Fu
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters
Date_ 20071127
Time
INSTRUM 3p
PROBED 5 mm PATXI 1H/
PULBROG 2gdc30
D 65536
SOLVENT €DC13
HN -Ts NS 512
DS 2
SWE. 36057.691 Hz
NO FIDRES 0.550197 .Hz
NS 2 aQ 0.9088159 sec
RG 80,6
\ Me W 13,867 usec
[e) DE 6.50 usec
15 294.0 K
01 2.00000000 sec
3m dil 003000000 sec
™0 1
=e=sm=s=. CHANNEL fl ===s=cws
Nucl 13C
1 11.70 usec
PLL -3.00 dB
SFO1 150.9378988. MRz
sxemera= CHANNEL ¥2 smsssssx
CPDPRGZ valtzlé
WOC2 18
PCPD2 §0.00 usec
PL12 19.92 dB
oL2 ~1.00 dB
SF02 600.1324005 Mz
F2 - Processing parameters
SI
SF 150.9028090 Mz
WowW B
5B 0.
1B 1.00 Hz
] 0
BC 1.40
i l AL -
T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ] ppm

S21



7.652
7.631
7.261
7.244
7.224
7.207
7.204
7.194
7.191
6.942

6.939
6.933
6.930
6.895
6.886
6.882

6.873
5.896
5.000

= 4.968

=—4.905

4.873

2.410
1.763
1.554
1.254
-0.000

Current Data
NAME 2007-12-25 wangliwei-Y74-RAC
1

EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
BULPROG

D
SOLVENT
NS

S

WDH
35B
1B
GB
eC

Parameters

1

300.0
1.00000000
1

12.00
~2.00
400.1326008

F2 - Processing paramete:
51

32768
4001300086
B

0

0.30

0

1.00

F2 - Acquisition Parametars
ate 20071228

Hz
sec

usec
vsec

sec

o= CHANNEL £l ss=eswa=

usec
oB
Mz

rs

Hz

T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
J
£ ("] © ()
Jeesy 8 (8 g
lleila] el - =le © L
OCMUVIN T O POW
QWA NNLPIPORN - NO < o N w
R N Y R omor ~ ~dn
TODIMAG DN '
TEMMOONNNNNN M~ 0 @ O~
DRl Rl R R PN B ® 0~~~ I RN B R
Current Data Parameters
NAME 2008-3-17 wangliwei-LAST
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080317
Time 17.46
INSTRUM spect
01 5 mm PABBO BB-
H N/TS PULPROG 29pg30
65536
SOLVENT cDC13
NO NS 51
NS 2 Ds o
/ swi 24038.461 Hz
\ Me FIDRES 0.366798 Hz
\ AQ 3631988 sec
-8 RG 103
oW 20.800 usec
3 n DE 6.50 usec
T 297.5 K
p1 2.00000000 sec
dn 0.03000000 sec
DELTA 1.69999998 sec
TDO 1
IC1 3C
21 15.50 usec
PL1 1. 0f
SFOL 100.6228298 MHz
[re— £2 meemmmns
CPDPRG2 waltzl6
Roc2 1H
BCPD2 60.00 usec
PL12 12.05 dB
PL13 13.05 dB
PL2 -2.00 dB
SFO2 400.1316005 Mz
F2 - Processing parameters
SI 8
sF 100.6127690 MEz
WO N
ss8 0
1B 1.00 Hz
B [
BC 1.40
-
pimriog s
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S22
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Current Data Paramet

ters
RAME  2007-12-21 tancheng-¥55-Rac
EXPNO 1
PROCNO 1
E2 ~ Acquisition Parameters
Date_ 20071
ime N
~Ts INSTRI spect
HN BROBED 5 mm PABBO BB-
BOLPR 2930
™ 65536
NO SOLVENT €ncl3
Ph 2 NS 16
s 0
Me SWH B012.820 Ha
FIDRES 0.123266 Hz
ag 4.0899966 sec
G 512
™ 62,400 usec
3o e
TE 291.0 X
D1 1.00000000 sec
00 1
= CHANNEL 1
wuct M
Pl 12.00 use
PLL ~2.00 a8
sFor 400.1326008 MKz
F2 - Processing parameters
st 2763
sF 100.1300088: Mz
WOW )
s58 &
) 030 Bz
B ]
BC 100

T T T T T T T T T
8 7 6 5 4 2 1 0 ppm
_J ]
o ™~
R g s [2
CHEHISE R e In o~
WM O™ T O
DANMVONO M N D — o~ BN
SaoX s S S ®n -
MO ®®™ 0N . . R =]
S MNN NN N Y oN s~ o © o o = .
DUl B M R @~~~ B S oo IS curcent
S ST ‘ \ N ;
\\\/ \ ( | | | |
| i |
VY 11 i i ‘
NS
bs
swi
FIDRES
AY
RG
"
ATs i
HN €
D1
NO dil
DELTA
2 00

Ph
Me

30

SFOZ

SF
WOW
ssB
LB
GB
BC

T T
160 140

S23

Pats Params

eters
2007-12-21 tancheng-Y®

1

[]
24038461 Hz
0.366738 Hz
1.3631988 sec
2

1.3%899998
1

CHANNEL £1

13c
15.50

usec
9 an

20!
100.6228298 Mz

F2 - Processing parameters
s1 27

1006127690 iz
EM

0
1.00 He
1.40




795
7

~Ts
HN

Me

NO,

1.174
1.159

0

1.143
.13
1.104

Current Data Paramete:

NAME
EXPNO
PROCNO

ters
2008-02-29 wangliwei-RAC
1

1

F2 - Acquisition Parameters
20080223

Date_

NUCL
Pl

PLL
SFOL

CHANNEL f£i

spect

5 mm PABBO BB-
2930

65536

CDC13

16

0

8223.685 Hz

0.125483 Hz
3.9846387 sec
1

06
60.800
6.50

usec

usec
292.1 K

1.00000009" sec

12.00

usec
B

~2. 0t
400.1324710 MHz

F2 - Processing parameters

s1

———143.69

139.74

8-

1.9

129.83
127.22

Ts
HN

vV~

1.00

NO,

Me

3p

1.06 -
104~

.07

61

.
=

310

14.78

ppm

Curzent Data
NAME 2008

EXPNO
PROCNO

400.1300057 Miz
EM
[
0.30 Hz
0
1.00

Parameters
-03-03 wangliwei AC
1

1

F2 - Acquisition Parameters
Date_ 20080303

Time
INSTRUM
PROBHD
PULPROG

ke
SOLVENT
NS

NUC1
Pl

PLL
sFOL

m==s=== CHANNEL £2 =

CPDPRG2
Nuc2z
PCPD2
PL1Z
PL13
PL2
SFO2

11.51

spect
5 mm PAEBO BB-

¢
24038.461 Hz
70.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
297.7 X
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

= CHANNEL £l =======x
13

15.50 usec
~1.00
100.6228298 MHz

waltzlé
18
60.00 usec
12.05 dB
13.05 dB

-2.00 dB
200.1316005 MHz

F2 - Processing paramsters
SI 8

SF.
WoW
$SB
LB
GB
BC

140

T T T T
130 120 110 100

T

90

T

80

T

70

60

S24

T
50

T
40

30

T
20

ppm

100.6127565 MHz
EM
0
2.00 Hz
0
1.40




8. Copy of NMR Spectra for Diamine 4a
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Current bata Parameters
NAME  2008-04-22 tancheng-TC-amine
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters
Date_ 2008042;
INSTROM spect
PROBHD 5 mm PABEO BB-
PULPROG (a2
™
~Ts SOLVENT €pei3
HN xS 16
DS [
swH 8223.685 Hz
NHACc FIDRES 0.125483 Hz
a0 3.9846387 sec
8 56
DR §0.800 usec
0E .50 usec
e 300.0 K
1 1.00000000 sec
4a 00 1
s CHANNEL £1 mmmemmmimm
U
Pl 12.00 usec
ELL -2,
sFo1 400.1324710 MRz
F2 - Processing parameters
s1 327
sp 400.1300093 Mz
WD
sSB [
1B ~0.20 He
8 .
P 1.00
| Jo
T T T T T T T T L T
8 6 5 4 3 2 1 ppm
o
2388 g < 3 g 2
o{ | oo o - el sl e
© TONNMN N T WO~
o FTONO T S N®D A VOVLTA N OINHVHONOSN®
. THONN HOIDOMBNAIN O
- NNA NG 0® -
~ FIMNMNNNNNN VO N OCROAATMMM o T
-t e A A A A - Y o NOMNNNNNNN - B R
Currant Data Parametars
NME  2008-04-22 tancheng-TC-amina
EXENO 2
BROCNO 1
F2 - Acquisition Parameters
Date_ 20080422
Tine .
INSTRIM spect
PROBHD 5 om PABEO BB-
PULPROG 29pg30
™ §553:
s SOLVENT coel
st
HN H
swr 24038.461 2
NHAc FIDRES 0.366798 Hz
AQ 1.3631988 sec
BG
Me DR 20.800 usec
DE -50 usec
e 297.¢ K
o1 2.00000000 sec
ai1 0103000000 sec
4a DELTA 1.69999998 sec
00
smemm CHANNEL f1 mmmmmeme
NUCL 1
P1 15.50 usec
PLL -1:00 an
sFO1 100.6228298 Mz

CHANNBL £2
CEDPRE2 waltz16
'

11

PCPD2 §0.00 usec
PL12 1205 d8
PL13 13.05 d8B
PLZ ~2.00 dB
SF02 400.1316005 Mz

F2 ~ Processing parameters
st 2

sF 100.6127575 MHz
WD Y]
s5B

0
| ég 1.ognz
eC 1.40

S } | I

T T T T T

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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