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1. General Information

'H and C NMR spectra were recorded on 300MHz and 400MHz spectrometers.
Chemical shifts are reported in ppm versus tetramethylsilane or the residual solvent
resonance used as an internal standard. Melting points are uncorrected. Enantiomeric
excess (ee) values of all compounds were obtained from HPLC analyses using chiral

stationary phases.
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2. General Procedure for Biocatalytic Desymmetrization

To an Erlenmeyer flask (150 mL) with a screw cap were added aqueous potassium
phosphate buffer (0.1 M, pH 7.0, 250 mL) and Rhodococcus erythropolis AJ270 cells
(2 g wet weight). The resting cells were activated at 30 °C for 0.5 h with orbital
shaking. Dicarboxamide substrates 1 (1 mmol) was added in one portion to the flask,
and the resulting mixture was incubated at 30 °C using an orbital shaker (200 rpm).
The reaction, monitored TLC, was quenched after a period of time (see Table 1 and
Scheme 1) by removing the biomass by filtration through a Celite pad, and the filtrate
was freeze-dried. The residue was mixed with DMF (2 mL), BnBr (1 mL) and K,CO;
(1.38g, 10 mmol). After stirring for 24 h, water (10 mL) was added and the resulting
mixture was extracted with ethyl acetate (3 X100 mL), washed with brine (3 X2 mL)
and dried with anhydrous Na;SOs. After removal of solvent, the residue was
chromatographed using a silica gel column with ethyl acetate as eluent to give pure

products 2.

CONH,
N—Bn

CO,Bn

Benzyl N-benzyl-5-carbamoylpyrrolidine-2-carboxylate (2a): white solid; mp 58
°C; [0]*p +19.2° (¢ 1, CH,CLy); ee >99.5% (HPLC analysis using a Diacel-ADH
column); IR (KBr) v 3422, 3369, 1740, 1663 cm™; 'H NMR (300 MHz/CDCls) & 7.89
(br, s, 1H), 7.37-7.22 (m, 10H), 5.90 (br, s, 1H), 4.98 (s, 2H), 3.88 (d, J = 13.2 Hz,
1H), 3.79 (d, J = 13.2 Hz, 1H), 3.63 (t, J = 7.4 Hz, 1H), 3.54-3.50 (m, 1H), 2.19-1.88
(m, 4H); °C NMR (75MHz/CDCl3) & 177.1, 174.1, 136.4, 134.7, 128.5, 127.8, 127.6,
127.56, 127.3, 126.8, 67.1, 65.9, 65.5, 58.2, 29.8, 29.5; MS (ESI) m/z 339.1 (M+1,
86), 361.2 (M+23, 100%). Anal. Calcd. for CoH2,N,03: C, 70.99; H, 6.55; N, 8.28.
Found: C, 70.65; H, 6.71; N, 8.53.
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CONH,
| N—-Bn

COO0OBnN
Benzyl N-benzyl-5-carbamoyl-2,5-dihydro-1H-pyrrole-2-carboxylate (2b): mp
127-128 °C; [a]”p -36.4° (¢ 1, CH,Cly); ee >99.5% (HPLC analysis using a
Diacel-ADH column); IR (KBr) v 3361, 3344, 3223, 2527, 1707, 1682, 1627, 1177
cm™; '"H NMR (300 MHz/Acetone-dg) & 7.88 (br, s, 1H), 7.41-7.26 (m, 10H), 6.43 (br,
s, 1H), 5.95-5.91 (m, 1H), 5.84-5.82 (m, 1H), 5.07 (d, J = 12.3 Hz, 1H), 5.04 (d, J =
12.3 Hz, 1H), 4.63-4.61 (m, 1H), 4.27-4.25 (m, 1H), 4.05 (d, J = 13.5 Hz, 1H), 3.97
(d, J = 13.5 Hz, 1H); >C NMR (75 MHz/Acetone-ds) & 173.9, 172.7, 137.9, 136.0,
130.9, 129.2, 128.5, 128.3, 128.1, 128.0, 127.3, 126.6, 76.2, 73.6, 66.4, 58.4; MS (ESI)
m/z 338.3 (M+D, 90), 360.3 (M(D)+23, 100%). Anal. Calcd. for CaHxN,Os: C,
71.41; H, 5.99; N, 8.33. Found: C, 71.15; H, 5.98; N, 8.17.

LA

BnOOC™ 'N° "CONH,

|
Bn

Benzyl N-benzyl-6-carbamoylpiperidine-2-carboxylate (2c): mp 105 °C; [a]*pb
-25.6° (¢ 1, CH,Cl,); ee >99.5% (HPLC analysis using a Diacel-ADH column); IR
(KBr) v 3420, 1744, 1632 cm™; "H NMR (300 MHz/CDCl;) & 7.36-7.17 (m, 11 H),
5.71 (br, s, 0.5 H), 5.64 (br, s, 0.5H), 5.07 (s, 2 H), 3.77 (s, 2 H), 3.23 (dd, 1H, J =
10.3, 3.7 Hz), 3.09 (dd, 1H, J = 9.4, 3.7 Hz), 2.00-1.84 (m, 2H), 1.73-1.63 (m, 3H),
1.26-1.17 (m, 2H); °C NMR (75 MHz/CDCl3) & 177.3, 174.0, 135.6, 134.9, 130.3,
128.6, 128.5, 128.4, 128.2, 127.6, 66.7,. 63.3, 61.6, 58.3, 28.2, 28.1, 20.7; MS (ESI)
m/z 353.2 (M+1,100%), 375.2 (M+23, 17%). Anal. Calcd. for Cy;H,4N,0;: C, 71.57;
H, 6.86; N, 7.95. Found: C, 71.58; H, 6.84; N, 7.96.

CONH,

COO0BnNn
Benzyl 1-benzyl-7-carbamoylazepane-2-carboxylate (2d): oil; [o]*p -25.6° (C 1,

S3



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

CH,CL); IR (KBr) v 3410, 1737, 1670 cm™; '"H NMR (300 MHz/CDCls) & 8.42 (br, s,
1 H), 7.38-7.23 (m, 10 H), 5.88 (br, s, 1 H), 5.15 (d, 1 H, J=12.1 Hz), 5.07 (d, 1 H, J
=12.1Hz),3.75(d, 1 H, J=8.7Hz), 3.72 (d, 1 H, J=8.7 Hz), 3.62 (dd, 1 H, J=8.7,
1.8 Hz), 3.42 (d, 1 H, J = 8.1 Hz), 2.02-1.46 (m, 8 H); °C NMR (75 MHz/CDCl;) &
178.4, 176.3, 138.0, 135.5, 129.0, 128.7, 128.54, 128.50, 128.3, 127.6, 67.0, 66.3,
60.6, 29.1, 28.2, 28.1, 26.8; MS (ESI) m/z 367.2 (M+1, 20%), 389.3 (M+23,100). Anal.
Calcd. for C3oHN>O5: C, 72.11; H, 7.15; N, 7.64. Found: C, 72.07; H, 7.10; N, 7.79.

To determine the ee value of the product, 2d was converted into 2d’.

CONH, CONH,
NaBH,,LiCl
N—Bn N—Bn
THF:EtOH=1:1
COO0OBn Y 95% CH,OH
2d 2d'

Preparation of 2d’.  To a solution of 2d (70 mg, 0.2 mmol) in a mixture of EtOH (5
mL) and THF (5 mL) was added consecutively NaBH4 (15.2 mg, 0.4 mmol) and LiCl
(15.2 mg, 0.4 mmol). After the resulting mixture was stirred for 3 h at ambient
temperature, water (20 mL) was added and the resulting mixture was extracted with
ethyl acetate (3 X 15 mL). Combined organic phase was washed with brine (3X5 mL)
and dried with anhydrous Na;SOs. After removal of solvent, the residue was
chromatographed using a silica gel column with ethyl acetate as an eluent to give pure
products 2d’ (50 mg, 95%): mp 146 °C; [a]”p +22.9° (¢ 0.35, CH,CL); ee 63%
(HPLC analysis using a Diacel-OJH column); IR (KBr) v 3364, 3274, 2943, 2919,
1664 cm™; "H NMR (300 MHz/ DMSO-ds) & 7.86 (br, s, 0.5 H), 7.85 (br, s, 0.5 H),
7.38-7.21 (m, 5 H), 7.02 (br, s, 1 H), 7.02 (br, s, 1 H), 4.98 (t, 1 H, J =4.8 Hz), 3.81 (d,
1 H,J=14.4 Hz), 3.67 (d, 1 H, J = 14.4 Hz), 3.53-3.47 (m, 2H), 3.17 (dd, 1 H, J =
15.3, 2.4 Hz), 2.67 (t, 1 H, J = 4.2 Hz), 1.98-1.91 (m, 1 H), 1.72-1.46 (m, 6 H),
1.34-1.17 (m, 1 H); °C NMR (75 MHz/ DMSO-d¢) & 176.4, 140.5, 128.4, 128.1,
126.8, 66.6, 65.0, 63.2, 58.0, 29.2, 28.0, 26.3, 25.2; MS (ESI) m/z 263.4 (M+1, 75%),
285.3(M+23,100). Anal. Calcd. for C;sH2N2O,: C, 68.67; H, 8.45; N, 10.68. Found:
C, 68.60; H, 8.38; N, 10.72.
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3. Procedure for large scale biocatalytic desymmetric hydrolysis of 1la. To an
Erlenmeyer flask (500 mL) with a screw cap Rhodococcus erythropolis AJ270 cells (2
g wet weight) were suspended in aqueous potassium phosphate buffer (0.1 M, pH 7.0,
250 mL), and activated at 30 °C for 0.5 hour with orbital shaking. Dicarboxamide la
(20 g) was added in one portion to the flask, and the resulting mixture was incubated
at 30 °C using an orbital shaker (200 rpm). The reaction, monitored by HPLC, was
quenched after 12 h by removing the biomass by filtration through a Celite pad. The
filtrate was concentrated to 100 mL using a rotary evaporator under reduced pressure,
and product 3 (8.0 g) precipitated from solution. The mother liquid was subjected to
an ion-exchange column and eluted with aqueous ammonia solution (1%) to give
another portion of product 3 (11.0 g).

CONH,

N—H

CO,H

Product 3 (19.0 g, 94%): mp 234-233 °C; [a]*p -9.6°(c 1, H,0); IR(KBr) v 3308,
3153, 2361, 1696, 1642, 1576 cm™; "H NMR (D,0/300MHz) 4.34 (t,J=17.2 Hz,
1 H), 4.11 (t, J = 6.3 Hz, 1 H), 2.39-2.25 (m, 2 H), 2.05-1.91 (m , 2 H); °C NMR
(75MHz /D,0) 173.8,171.4,61.8, 60.31, 29.8, 29.2; MS (ESI) m/z 159 (M+1, 7),
181 (M+23, 100%). Anal. Calcd. for C¢HoN,Os: C, 45.57; H, 6.37; N, 17.71. Found:
C, 45.54; H, 6.53; N, 17.78.

To determine the enantiomeric excess (ee) value and the absolute configuration of
product 3, transformation of 3 into 2a was conducted. Thus, a mixture of 3 (158 mg),
K,CO; (1.38 g), benzyl bromide (1 mL) in dry DMF (2 mL) was stirred at ambient
temperature for 24 h. Water (10 mL) was then added, and the mixture was extracted
with ethyl acetate (3x10 mL). The combined organic layer was washed with brine
(3%x10 mL), and dried with anhydrous Na,SO,. After removal of organic solvent, the
residue was chromatographed on a silica gel column eluted with ethyl acetate to give

2a (320 mg, 95%). Slow vapor diffusion of diethyl ether into a mixture of 2a (15.7
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mg), concentrated hydrochloric acid (15 uL) and ethanol (0.5 mL) at 5 °C for 2 days

led to the formation of a single crystal of 2a-HCI.

X-ray structure:

c(5)

0O(1)

4. Synthesis of Aza sugar containing nucleoside Analogs

CONH,
N—Cbz

COOMe

Preparation of 4. To a mixture of 3 (4.0 g, 25 mmol) in ethanol (20 mL) and
saturated NaHCO3 aqueous solution (20 mL) was added drop-wise CbzCl (6 mL) at
room temperature while stirring. The resulting mixture was kept stirring overnight.
The reaction was quenched by adding hydrochloric acid (2 N) until the pH was
adjusted to 7. Under reduced pressure, the solvent was completely removed. The
residue was mixed with methanol (100 mL) and SOCI, (4 mL) at ambient temperature.
After stirring for another 4 h at ambient temperature, saturated NaHCO; aqueous
solution (200 mL) was added. The mixture was extracted with ethyl acetate (3x100
mL). The combined organic layer was washed with brine (3x20 mL) and dried with
anhydrous Na;SO,4. After removal of organic solvent, the residue was
chromatographed on a silica gel column eluted with ethyl acetate to give product 4

(6.9 g, 91%): mp 104 °C; [a]*p +46.6° (¢ 0.6, CHCL3) ; IR (KBr) v 3435, 3401, 1734,
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1700, 1683 cm™'; 'H NMR (300 MHz/DMSO-dg, 375 K) & 7.35-7.25 (m, 5H), 6.97 (br,
s, 2H), 5.09 (d, J = 12.6 Hz, 1H), 5.05 (d, J = 12.9 Hz, 1H) , 4.42 (t, J = 7.2 Hz, 1H),
4.20-4.16 (m, 1 H), 3.66 (s, 3 H), 2.31-2.17 (m, 2 H), 1.98-1.87 (m, 2 H); °C NMR
(75 MHz/DMSO-dg) 5 175.0, 174.8, 174.3, 174.0, 154.4, 154.1, 136.9, 136.7, 128.8,
128.4, 1283, 127.7, 127.6, 67.2, 67.1, 62.5, 62.1, 60.5, 60.1, 53.1, 53.0, 30.6,
29.7,29.6, 28.8; MS (ESI) m/z 307 (M+1, 20), 329 (M+23, 100%). Anal. Caled. for
CsHisN,Os: C, 58.82; H, 5.92; N, 9.15. Found: C, 58.87; H, 5.99; N, 9.10.

CN
N—Cbz

COOMe

Synthesis of 5.

To a solution of 4 (3.06 g, 10 mmol) in dry DMF (4 mL) was added SOCI; (1 mL) at 0
°C. After stirring for another 1 h at room temperature, the reaction was quenched by
the addition of saturated NaHCO; aqueous solution (10 mL). The mixture was
extracted with ethyl acetate (3%x20 mL). The combined organic layer was washed with
brine (3x4mL) and dried with anhydrous Na,SO,. After removal of organic solvent,
the residue was chromatographed on a silica gel column eluted with a mixture of ethyl
acetate and petroleum ether (1:2) to give compound 5 (2.6 g, 90%): oil; [a]*’p -14° (¢
1, CHCLs); IR (KBr) v 1746, 1715 cm™; '"H NMR (300MHz/CDCls) & 7.40-7.33 (m,
5H), 5.28-5.09 (m, 2H), 4.72-4.63 (m, 1H), 4.47-4.37 (m, 1H), 3.79 (s, 1.5H), 3.64 (s,
1.5H), 2.44-2.21 (m, 4H); '"H NMR (300 MHz/DMSO-ds, 375K) & 7.39-7.28 (m, 5H),
5.18-5.06 (m, 2H), 4.84-4.80 (m, 1H), 4.42-4.37 (m, 1H), 3.64 (s, 3H), 2.42-2.30 (m,
2H), 2.24-2.12 (m, 1H), 2.10-2.02 (m, 1H); *C NMR (75 MHz/DMSO-ds) & 171.6,
171.4, 153.3, 135.6, 128.6, 128.4, 128.2, 128.1, 128.0, 127.8, 118.0, 117.8, 68.3, 68.0,
67.5, 59.6, 59.3, 52.7, 52.5, 48.1, 47.5, 30.6, 29.8, 29.7, 28.7, MS (ESI) m/z 311
(M+23, 100%). Anal. Calcd. for CisH;¢N,O4: C, 62.49; H, 5.59; N, 9.72. Found: C,
62.70; H, 5.62; N, 9.57.
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COOH

Synthesis of 6. A mixture of 5 (576 mg, 2 mmol), NaN; (260 mg,4 mmol), ZnBr,
(225 mg,1 mmol) in water (6 mL) and 2-propanol (3 mL) was refluxed for 16 h. After
cooling down to room temperature, hydrochloric acid (1 N, 10 mL) was added. The
mixture was extracted with ethyl acetate (3x20 mL). The combined organic layer was
washed with brine (3x4mL) and dried with anhydrous Na,SO4. After removal of
organic solvent, the residue was chromatographed on a silica gel column eluted with a
mixture of ethyl acetate and methanol (20:1) to give compound 6 (367 mg, 58%): mp
183-185 °C; oil; [a]*p-22.0° (¢ 0.5, CHCls); IR (KBr) v 2960, 1707, 1451, 1422 cm™;
'H NMR (300 MHz/DMSO-dg, 373K) & 7.31-7.23 (m, 5H), 5.33-5.31 (m, 1H), 5.05 (s,
2H), 4.41 (t, 1H, J = 8.0 Hz), 2.46-2.35 (m, 2H), 2.19-2.05 (m, 2H); *C NMR (75
MHz/ DMSO-d¢) 6 177.53, 177.05, 157.7, 157.3, 152.8, 134.4, 134.1, 127.6, 127.4,
126.9, 67.2, 67.1, 58.97, 58.5, 52.5, 52.1, 31.6, 30.5, 29.9, 28.7, 27.8; MS (ESI) m/z
340 (M'+23, 100%). Anal. Calcd. for C;4H;¢NsO; [M+H]: 318.1202. Found:
318.1192.

N’N:'T'
\ -NH
N-Me

CH,OH

Synthesis of 7. Under protection of argon, a mixture of 6 (317 mg, 1 mmol) and
LiAIH4 (380 mg, 10 mmol) in dry THF (10 mL) was refluxed for 24 h. While the
mixture was kept at -20°C, NaOH aqueous solution (2 N, 1 mL) was slowly injected
through a syringe. The resulting mixture was filtrate through a Celite pad and washed
thoroughly with a mixture of CH,Cl, and MeOH (20:1). After removal of solvent, the
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residue was mixed with hydrochloric acid (1 N) with pH value of the mixture being
adjusted to pH 2. The resulting mixture was subjected to an ion-exchange column (nk
001X7) and then eluted with pure water. After the pH of the fraction was around 7,
the column was eluted with aqueous ammonia solution (1%). After removal of solvent,
product 7 was obtained. 7 (152 mg, 83%): mp 185 °C; [a]*’p+10.3° (¢ 0.78, H,0); IR
(KBr) v 3447, 2959, 2922, 1578, 1411, 1075, 1030 cm™'; '"H NMR (300 MHz/D,0) &
4.53 (t,J=8.7 Hz, 1H), 3.77-3.64 (m, 2H), 3.54-3.45 (m, 1H), 2.72 (s, 3H), 2.38-2.26
(m, 2H), 2.23-2.14 (m, 1H), 1.94-1.83 (m, 1H); °C NMR (75MHz/D,0) & 157.1, 70.3,
64.2, 59.6, 39.1, 27.7, 24.9; MS (ESI) m/z 184.1 (M+1, 15%), 206.1 (M+23, 100%).
Anal. Calcd. for C;H14NsO [M+H]: 184.1198. Found: 184.1193.

CN
N—Cbz
COOH

Preparation of 8. A mixture of 5 (100 mg, 0.33 mmol) and LiOH-H,0 (23mg, 0.55
mmol) in THF (3 mL) and water (3 mL) was stirring at ambient temperature for 2 h.
The mixture was then treated with hydrochloric acid (1 N) until the pH of the mixture
was adjusted to 2, and extracted with ethyl acetate (3x10 mL). The combined organic
layer was washed with brine (3x3 mL) and dried with anhydrous Na,SO4. After
removal of organic solvent, the residue was chromatographed on a silica gel column
eluted with a mixture of petroleum ether, ethyl acetate and acetic acid (200:100:0.5).
The collected fractions were concentrated to about 10 mL at 30-40 °C under reduced
pressure using a rotary evaporator. The resulting solution was mixed with ethyl
acetate (50 mL) and washed with brine (3x10 mL). After drying with anhydrous
Na,SO4 and removing solvent, pure 8 was obtained. 8 (90 mg, 95%): oil; [0]”p-24.6°
(c 4.6, CHCls); IR (KBr) v 3065, 3038, 2960, 1715, 1414, 1358 cm™; 'H NMR
(300MHz/DMSO-ds, 375K) & 7.36-7.28 (m, SH), 5.14 (s, 2H), 4.82-4.78 (m, 1H),
4.34-4.30 (m, 1H), 2.42-2.29 (m, 2H), 2.24-2.11 (m, 1H), 2.09-2.00 (m, 1H); °C
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NMR (75 MHz/DMSO-dg) & 173.3, 173.0, 153.7, 153.4, 136.7, 128.8, 128.4, 128.3,
127.9, 127.7, 119.7, 119.4, 67.4, 67.3, 60.1, 59.6, 48.4, 47.8, 30.7, 29.9, 29.7, 28.9;
MS (ESI) m/z 273.1 (M-1, 100%). Anal. Calcd. for C14H;sN,O4 [M+H]: 275.1032.
Found: 275.1022.

CN
N—-Cbz

CONH,

9: To a solution of 8 (66.1mg, 0.24 mmol) in CH,Cl, (4 mL) was added consecutively
2-chloro-4,6-dimethoxy-1,3,5-triazine (CDMT, 50.5 mg, 0.29 mmol) and
N-methylmorpholine (NMM, 83 uL,0.72 mmol). After stirring at room temperature
for 2.5 h, an ammonia gas balloon (250 mL) was connected, and the reaction mixture
was stirred for 1 h. After removal of the ammonia gas balloon, the mixture was kept
stirring for another 1 h. The reaction was quenched by adding hydrochloric acid (1 N,
20 mL). After extraction with ethyl acetate (3x10 mL), the combined organic layer
was dried with anhydrous Na,SO,. After removal of organic solvent, the residue was
chromatographed on a silica gel column eluted with a mixture of petroleum ether and
ethyl acetate (1:2) to afford 9 (44 mg, 67%): mp 44 °C; [a]*’p-7.0° (¢ 0.58, CHCl;);
IR (KBr) v 3428, 3352, 3200, 1708, 1412, 1356, 1119 cm™; 'H NMR (300
MHz/DMSO-dg, 375K) 6 7.38-7.29 (m, 5H), 6.87 (s, br, 1H), 5.13 (d, J = 12.9 Hz,
1H), 5.11 (d, J = 12.9 Hz, 1H), 4.76 (dd, J = 7.4, 4.8 Hz, 1H), 4.29 (dd, J = 7.4, 5.1
Hz, 1H), 2.32-2.14 (m, 3H), 2.02-1.96 (s, br, 1H); *C NMR (75MHz/DMSO-ds) 5
173.0, 172.8, 153.9 153.5, 136.8, 128.8, 128.4, 128.2, 127.9, 127.6, 119.8, 119.5, 67.2,
67.1, 60.7, 60.2, 48.6, 48.0, 30.6, 29.7, 29.5; MS (ESI) m/z 296.2 (M+23, 100%).
Anal. Calcd. for Ci4H¢N3;O3; [M+H]: 274.1192. Found: 274.1186. Anal. Calcd. for
Ci14H5N3NaOs; [M+Na]: 296.1011. Found: 296.1004.
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COOMe
N—Cbz

CONH,

Synthesis of ent-4. To a solution of 9 (155mg, 0.57 mmol) in MeOH (4 mL) at -15 °C
was bubbled with dry HCI (g) for 1 h. After the resulting solution was kept at -20 °C
for 12 h, hydrochloric acid (6 N, 10 mL) was added. After extraction with ethyl
acetate (3x100mL) and washing with brine (3%x10 mL), the combined organic phase
was dried with anhydrous Na,SO4. The solvent was removed and the residue was
chromatographed on a silica gel column eluted with ethyl acetate to give ent-4 (133
mg, 76%): [a]*p-47.3° (¢ 1.7, CHCl3). Identical IR and "H NMR spectra as that of 4

were obtained.

CN
CN—Cbz

%OOMe
Ent-5 was synthesized from ent-4 following the same procedure for the conversion of
4 to 5. Ent-5: [(x]st +14.7°(c 3.0, CHCl;). Identical IR and "H NMR spectra as that of
5 were obtained.

N
\NH

CN—Cbz

%ZOOH
Ent-6 was synthesized from ent-5 following the same procedure for the
transformation of 5 into 6. Ent-6: [a]*’p+24.0° (¢ 1.0, MeOH). Identical IR and 'H

NMR spectra as that of 6 were obtained.
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N=n
N I
\NH

e

CH,OH

Ent-7 was synthesized from ent-6 following the same procedure for the
transformation from 6 into 7. Ent-7: mp 187 °C; [0]*p-11.0° (¢ 2.0, H,0). Following
identical IR, 'H and C NMR spectra as that of 7 were obtained. IR (KBr) v 3447,
2958, 2921, 1577, 1409, 1077, 1025 cm™; "H NMR (300 MHz/D,0) & 4.53 (t, J = 8.7
Hz, 1H), 3.77-3.64 (m, 2H), 3.54-3.45 (m, 1H), 2.72 (s, 3H), 2.38-2.26 (m, 2H),
2.23-2.14 (m, 1H), 1.94-1.83 (m, 1H); °C NMR (75 MHz/D,0) & 157.1, 70.3, 64.2,
59.6, 39.1, 27.7, 24.9; MS (ESI) m/z 184.1 (M+1, 100%). Anal. Calcd. for C;H;4N5O
[M+H]: 184.1198. Found: 184.1190.

4. HPLC analysis of products.

A Shimadzu LC-10AVP HPLC system was used to analyze enantiomeric excess

values of all products.

Table S1: HPLC analysis of amides 2a-d

Hexane / Temperature Rate t t,
Compound ) . . Column
2-propanol °C) (mL/min)  (min) (min)
Chiralcel
2a 9/1 15 0.5 419 49.1 ADH
Chiralcel
2b 9/1 15 0.5 514 572 ADH
Chiralcel
2C 9/1 15 0.5 264 279 ADH
Chiralcel
2d 9/1 20 0.5 252  28.0 OJH
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COOBn
N—Bn

CONH; Racemic

cShimadzu CLASS-VP V6.13 SP2 Area % Report:

Method Name: D:\HPLCEy%Y\yangluo\2006\method\ " ¥p

Gaoming212nm.met

Data Name: E:\chenpeng\EACAaRA;©\u2Ca\2011-9-10 211b\rac-211b001
User: System

Acquired: 2011-9-10 18:16:06

Printed:  2011-9-19 18:38:04

1000 + (ﬁ\ /’\‘
i |
2 500- | \ “‘ \
S
A
| \\ / |
0 | N |
0 ‘5 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0 45 50 55 60
Minutes
Detector A-213
nm
Pk # Retention Time Area Area %
1 41.899 76472298 49.2
2 49.067 78818336 50.8
Totals 155290634 100.0
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CONH,
N—Bn
CO,Bn

cShimadzu CLASS-VP V6.13 SP2 Area % Report

Method Name: D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp
Gaoming212nm.met

Data Name: E:\chenpeng\EAGCARA,;©\2G4a\2011-9-10 211b\211b-16h001
User: System

Acquired:  2011-9-11 13:16:57

Printed: 2011-9-19 18:38:57

J’M\
500 | ‘\‘ \\
| \“
o) \ \
g 250 - “ “,
-
0 7%/\ ‘} \\
) Nl
T
0 E‘S 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 5‘5 60
Minutes
Detector A-213
nm
Pk # Retention Time Area Area %
1 48.459 91678707 100.0
Totals 91678707 100.0
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CONH; Racemic
cShimadzu CLASS-VP V6.13 SP2

Method Name:
Gaoming212nm.met

Area % Report:

D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp

Data Name: E:\chenpeng\EACaRA;©\2Ca\rac-d5-15¢-0001.5-adh
User: System
Acquired: 2009-12-19 19:12:10
Printed: 2010-4-1 20:53:21
200
2 ] /\\ /’(\\
<E( 0 N T /\/\/g.ﬁf/ ‘} \\l ‘/ \\i
-200 T T T T T T T
0 10 20 30 40 50 60 70 80
Minutes
Detector
A-207 nm
Pk # Retention Time Area Area %
1 51.360 10488937 493
2 57.205 10770562 50.7
Totals 21259499 100.0
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COO0BnN
cShimadzu CLASS-VP V6.13 SP2 Area % Report

Method Name: D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp
Gaoming212nm.met

Data Name: E:\chenpeng\EACAaRA;©\u2Ca\bio-d5-15¢-0001.5-adh

User: System

Acquired:  2009-12-31 12:38:04

Printed: 2010-4-1 20:39:37

50

| Wik AN LA A AL i . o i A A \AVWWMWMM
O —rivmptimhdoiusgi e Qi oo i M MY itk Gl ML

mAU

-50

0 10 20 30 40 50 60 70 80
Minutes
Detector
A-207 nm
Pk # Name Retention Time Area Area %
1 58.549 2586761 100.0
Totals 2586761 100.0
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LA

H,NOC” “N” YCOOBn

Racemic

Shimadzu CLASS-VP V6.13 SP2 Area % Report!

Method Name: D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp
Gaoming212nm.met

Data Name: E:\chenpeng\hexdiamide\rac-h-3-15c-0.5-adh’

User: System

Acquired: 2008-7-9 20:33:29

mAU

T
0 5 10 15 20 25 30 35 40

1: 254 nm, 8
nm
Pk # Retention Time Area Area %
1 26.368 735902 49.5
2 27915 750097 50.5
Totals 1485999 100.0
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LA

BnOOC™ 'N° "CONH,

|
Bn

cShimadzu CLASS-VP V6.13 SP2 Area % Report

Method Name: D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp

Gaoming212nm.met

Data Name: E:\chenpeng\hexdiamide\h3-15¢-0002.5-adh-a
User: System

Acquired: 2010-6-25 17:25:06

Printed:  2011-9-13 16:29:39

mAU
=
o
S
|

0 5 10 15 20 25 30 35 40
Minutes

Detector A-216
nm

Pk # Retention Time Area Area %
1 26.645 15439731 100.0
Totals 15439731 100.0
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CH,OH Racemic

cShimadzu CLASS-VP V6.13 SP2 Area % Report

Method Name: D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp

Gaoming212nm.met

Data Name: E:\chenpeng\q\RAC-Q5-0001.5-20C-OJH’
User: System
Acquired: 2009-7-18 16:18:44
Printed:  2011-9-13 16:55:06
150
\/“\
[\
A
A
2 50 - | \, I
/ \\\ ;{ \
R VNIV & SR J \\ : \
0 E‘S lb 1‘5 2‘0 2‘5 30 35 40

Minutes

Detector A-215
nm

Pk # Retention Time Area Area %

1 25.216 10316827 48.8

2 28.021 10827528 51.2
Totals

21144355 100.0
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CONH,
N—Bn

CH,OH

cShimadzu CLASS-VP V6.13 SP2 Area % Report

Method Name: D:\HPLCEy?3.Y\yangluo\2006\method\, ¥sp

Gaoming212nm.met

Data Name: E:\chenpeng\q\bio-g5-0002.5-20c-o0jh
User: System

Acquired: 2009-7-18 9:50:01

Printed:  2011-9-13 16:58:38

100 +
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50
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0 7WWW“M‘WM“MWAWWW'\WWWMm~M7m@'L
0 5 10 15 2‘0 2‘5 3:0 3‘5 40
Minutes
Detector A-215
nm

Pk # Retention Time Area Area %

1 25.419 9222160 &81.7

2 28.512 2072085 18.3

Totals 11294245 100.0

5.'H and *C NMR spectra of all products
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Current Data Parameters

Hz
Hz
sec

usec
usec

NAME cp-211b-b4pgb
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080123
Time 20.33
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2a30
0 65536
S0LVENT coc13
NS 16
s 0
SWH 8992 .806
FIDRES 0.137219
AQ 3.6438515
6 64
oW 55.600
DE 6.00
TE 2g95.2
D1 5.00000000

sec

usec
dB
MHz

MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm

P1 10.10
PL1 -1.00
5F01 300.1318534
F2 - Processing parameters
51 32768
5F 300.1300064
WOW EM
5SB 0
LB 0.35
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00
cy 10.00
FiP 8.223
F1 2467.99
FapP -0.427
Fa2 -128.07
PPMCM 0.43249
HZCM 129.80270

Hz/cm

S22



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

current Data Parameters

VAME cp-211b-b 4p3b
=XPNO 1
SROCNO 1
F2 - Acquisition Parameters
Jate_ 20080123
§ = 2 8 s 8 8 SR8 INSTAUM 2v300
g. ; 'G\D 8 g g 8 8 B % B g 2SROBHD 5 mm DUL 13C-1
= ™ ™ ™ @ ™ ™ ™ ™ mmm >ULPROG 2930
T 65536
SOLVENT CDC13
\S 16
Js 0
SWH 8992.806 Hz
~IDRES 0.1372189 Hz
AQ 3.6438515 sec
36 64
W 55.600 usec
CON H JE 6.00 usec
2 TE 295.2 K
J1 5.00000000 sec
N 31 10.10 usec
\\ SL1 -1.00 dB
Ph 5F01 300.1318534 MHz
=2 - Processing parameters
51 32768
COOBn SF 300.1300064 MHz
NOW EM
5SB 0
2a _B 0.35 Hz
3B 0
2C 1.00
1D NMR plot parameters
X 20.00 cm
Y 10.00 cm
=1p 4.136 ppm
=1 1241.40 Hz
=2p 3.274 ppm
=2 982.60 Hz
3pMCM 0.04311 ppm/cm
4ZCM 12.93984 Hz/cm
5 o 3 3
§ 5 Z :
S -~ -~ o
I I I I I I I I I
ppm 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3
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s s {85 RehaR LN gNe 9 9o Current Data Parameters
~ < © S ONNNN© v T ' NAME cp-2d
55 9933388y R 588 B Q- EXPNO 10
PROCNO 1
\Q\kikiééi) \\// \1/ \/ F2 - Acquisition Parameters
Date 20090821
Time 9.41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
CON H TD 65536
2 SOLVENT cDbCl13
NS 92
DS 4
SWH 17985.611 Hz
N FIDRES 0.274439 Hz
\ AQ 1.8219508 sec
F)r1 RG 1625.5
DW 27.800 usec
DE 6.00 usec
C OO B n TE 301.2 K
D1 2.00000000 sec
dil 0.03000000 sec
2a DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
—======= CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 20.16 dB
PL13 16.98 dB
SFO02 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4678131 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
[ [ [ [ [ ' [ [ [ [ [ S24
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Current Data Parameters

NAME cp-d5*
EXPNO 46
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111006

Time 18.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 32768
SOLVENT Acetone/D20
NS 12

DS 0

SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 256

DW 55.600 usec
DE 8.00 usec
TE 299.2 K

D1 2.00000000 sec
TDO 1
======== CHANNEL Ff1 ========
NUC1 1H

P1 10.80 usec
PL1 3.00 dB
SFO1 300.1318008 MHz
F2 - Processing parameters
Sl 32768

SF 300.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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< m©
%) o © oN ™ o NNHDO S ™ o Current Data Parameters
] e e i N R S S d0 < < NYNONS A 1) -
o} MmN NOO®MOO®ONO e v e e ] NAME cp-d5
o N~ NOOANNNNNNN om © © 0 0 O 00 W 00 o
& — - A Ao oo o ~NN~ O ANNNNNN T EXPNO 44
PROCNO 1
\/ Kih;fiéiégééL) Kigngéi) F2 - Acquisition Parameters
Date_ 20111006
Time 17.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgig30
TD 32768
SOLVENT Acetone
NS 500
CONH, s 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 256
N—Bn ow 26.550 usec
DE 8.00 usec
TE 299.7 K
D1 2.00000000 sec
D11 0.03000000 sec
COOBn !
======== CHANNEL f1 ========
2b NUC1 13C
P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SF02 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
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Current Data Parameters

NNNNNNNNDONONONNMN0MNN—AdAddAddAdAdAdAdAdAdAAdAAAAAAA A O NG cp-h3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090717
Time 11.24
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
Bnooc? N "CONH, ag 3.6438515 sec
RG 101.6
DW 55.600 usec
DE 6.00 usec
Ph TE 302.0 K
2C D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL ¥l ========
NUC1 1H
P1 7.00 usec
PL1 -1.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
SI 32768
SF 300.1300067 MHz

WDW EM

SsB 0

LB 0.30 Hz

GB 0
MQ PC :
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-
2.00
L
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j
1.04
0.98
2.11
3.02
1.07
j

(o)
~
o
ol
D
w
N -]
-
o
1=
3

S27



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Jurrent Data Parameters

NAME cp-h3
® © 1B > 8 R SB383I253 ZXPNO 20
= @ O T o @O @© O~ T MO «—+ O JSROCNO 1
o O Ad ~— O <« 0N M- o < 0) O
g - < © N VNN RSSO
0 0 0o ™ M ™ M mommmmmm =2 - Acquisition Parameters
Jate_ 20080717
Time 11.24
INSTRUM spect
PROBHD 5 mm DUL 13C-1
JULPROG 2930
0 65536
SOLVENT CDC13
\S 16
JS 0
SWH 8992.806 Hz
=IDRES 0.137219 Hz
AQ 3.6438515 sec
E[¢] 101.6
BnOOC N CONH, M 55.600 usec
JE 6.00 usec
K TE 302.0 K
Ph bI| 1.00000000 sec
MCREST 0.00000000 sec
2C MCWRK 0.01500000 sec
======== CHANNEL f1 ========
\uc1 1H
2 7.00 usec
oLt -1.00 dB
SFO1 300.1324010 MHz
2 - Processing parameters
31 32768
SF 300.1300067 MHz
ADW EM

35B 0
B 0.30 Hz
3B 0
2C 1.00

1D NMR plot parameters

X 22.00 cm

ZY 20.00 cm

=1P 5.258 ppm

=1 1577.99 Hz

= 2.9390 ppm

=2 897.25 Hz
SPMCM 0.10310 ppm/cm
4ZCM 30.94262 Hz/cm

Integral
2.0000
2.0020
1.0523
0.9667

ppm 5.0 4.5 4.0 3.5
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Current Data Parameters

NAME cp-h3
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Date 20090717

Time 11.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 261

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1149.4

DW 27.800 usec
DE 6.00 usec
TE 302.1 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
—======= CHANNEL 2 ========
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 20.16 dB
PL13 16.98 dB
SF02 300.1312005 MHz
F2 - Processing parameters
Sl 32768

SF 75.4677487 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME cp-q4
EXPNO 60
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090630
Time 14.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

™ 65536
SOLVENT CcDC13

NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 57

DW 55.600 usec
DE 6.00 usec
TE 299.7 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

5FO01 300.1324010 MHz

F2 - Processing parameters

51 32768

SF 300.1300086 MHz
NDW EM

5SB 0

LB 0.30 Hz

5B 0

PC 1.00

1D NMR plot parameters

CX 22.00 cm

CY 10.00 cm
F1P 8.796 ppm
F1 2639.94 Hz
FeP -0.227 ppm
F2 -68.17 Hz
PPMCM 0.41014 ppm/cm
HZCM 123.09608 Hz/cm
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p] QOO MHAATOLO M <
- LS ANNATAOONMNNO 00 Current Data Parameters
< NOOOMOMMNMOMOANNNN (e0] NAME cp-q4
% NN 0 EXPNO 60
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090630
Time 14.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
CONH2 SOLVENT CDCI3
NS 16
DS 0
N—Bn SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
CO,Bn RG 57
DW 55.600 usec
2d DE 6.00 usec
TE 299.7 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 7.00 usec
PL1 -1.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
Sl 32768
SF 300.1300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

0.90
110.59
] 0.94

1.04

0.86
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Current Data Parameters

NAME cp-g4
EXPNO 60
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090630

Time 14.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 57

Dw 55.600 usec
DE 6.00 usec
TE 299.7 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H

P1 7.00 usec
PL1 -1.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
Si 32768

SF 300.1300086 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME cp-q4
EXPNO 61
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090630
Time 14.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
m D OO DHDOMMOO T O W < =W — O ;O D 65536
O @ O~ O oA O I — A T A N A= SOLVENT cDCc13
= @A S S et eom e ae - \S a7
=% @® © ~ W0 O MM D O~ ~N~ O S 0O0 D © @ WO
=) ~ N SIS R SVARSVAR VAR VAR SVAR oV} NN~ O © O [SVER VIR QVIR Y] s 4
-~ = ~ v SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 8192
DW 27.800 usec
DE 6.00 usec
TE 301.1 K
D1 2.00000000 sec
CONHZ 11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
N—Bn
== CHANNEL f{ ========
13C
P1 12.50 usec
C02Bn oLt 2.00 dB
SFO1 75.4752953 MHz
2d = CHANNEL f2 ==
CPDPRG2 waltz16
NUCc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 20.16 dB
PL13 16.98 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
5SB 0
LB 1.00 Hz
5B 0
PC 1.40
1D NMR plot parameters
CX 22.00 cm
[ 10.00 cm
FiP 215.000 ppm
F1 16225.57 Hz
FapP -5.000 ppm
! ! ! ! ! ! ! ! ! ! ! P 10700000 bpm/cn
ppm 200 180 160 140 120 100 80 60 40 20 0 zem 754.67749 Hz/cm
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Current Data Parameters

5SS AIRSIINEI BRI~ 3B8EMeEES3anBbe38I3aBRISIS 3 EQSEO cpilg
sSER8282SaERe I8 eI N8 R38R 88235280 008288 8 PROCNO '
[=%
geon oAUl S PRADEOOODITITTO A IS TOOBDINOOON VLS SS A S
L N N T b T T N S N N N TTTOOOO OO O MOOOMOOMONNNNUNONS O F2 - Acquisition Parameters
Date_ 20080721
Time 20.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
™ 65536
SOLVENT DMSO
NS 16
P} 0
SWH 8992.806 Hz
FIDRES 0.437219 Hz
HOH,C N CONH, gg 3.5423212 sec
DW 55.600 usec
F)h DE 6.00 usec
TE 299.2 K
2d' D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 7.00 usec
PLY -1.00 dB
S5F01 300.1324010 MHz
F2 - Processing parameters
51 32768
SF 300.1300008 MHz
NDW EM
55B 0
LB 0.30 Hz
5B 0
J PC 1.00

1D NMR plot parameters

CX 22.00 cm
oY 10.00 cm
F1P 8.386 ppm
R R g B = . g1
=) -0. ppm
R i B Z e E 2 -
= PPMCM 0.40166 ppm/cm
HZCM 120.54928 Hz/cm
LA e e e I B o o L B e e e B L e L B e LA S o e S
ppm 7 6 5 2 1 0
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Current Data Parameters

NAME cp-qg5
> < 538 AIRIIBES 3 3 EXPNO 10
= QYRS o O O O o O JT O~Mm ™ w0 PROCNO 1
g © 0O ND S ORI OO =
g ® @ OO 0NN NN NS S 9
~ r~ ~ ~ P~ D~ = D~ o~ s s s ~ r~ F2 - Acquisition Parameters
Date_ 20090721
Time 20.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT DMSO
NS 16
DS 0
SWH 8992.806 Hz
HOH C N FIDRES 0.137218 Hz
2 CONH, AQ 3.6438515 sec
ARG 203.2
DW 55.600 usec
Ph DE 6.00 usec
TE 299.2 K
2d' D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H

Integral
0.9640
5.0541
0.9766

1D NMR plot parameters

CX

cY
F1P
F1
FapP
F2
PPMCM
HZCM

Pt 7.00 usec
PL1 -1.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
51 32768

SF 300.1300008 MHz
WDW EM

55B 0

LB 0.30 Hz
5B 0

PC 1.00

22.00 cm
20.00 cm
8.018 ppm
2406.48 Hz
6.863 ppm
2059.72 Hz

0.05252 ppm/cm

15.76198 Hz/cm
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S W o~ m o — T M = © 4 O @O O O r~ ™M @ W) r~
@ o~ 0w m N NNO T OmM~SMS O NS O ™M I O @
o o m < O N T O OO NOmMOO LW MmO O O o o A
g o @ O < O O MO T OO ~SO AN @ ~ O 0
=Y (o2l e iNe)) @ ~ O OO OO I ITITITITM o~~~
HOH,C CONH,
2d'
— ~ o @ [Te) @
2 = S S Y ~
=3 je=d o ~ [s2] ~
3 D o o o o
S o ~ ~ [qV] -~
I I I I ' I ' I I ' I ' I ' I
ppm 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2

Current Data Parameters

NAME cp-g5
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080721

Time 20.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

™ 65536
SOLVENT DMSO

NS 16

P} 0

SWH 8992.806 Hz
FIDRES 0.437219 Hz
AQ 3.6438515 sec
RG 203.2

DW 55.600 usec
DE 6.00 usec
TE 299.2 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H

P1 7.00 usec
PLY -1.00 dB
S5F01 300.1324010 MHz
F2 - Processing parameters
51 32768

SF 300.1300008 MHz
NDW EM

55B 0

LB 0.30 Hz
5B 0

PC 1.00

1D NMR plot parameters

CX 22.00
cY 20.00
FiP 5.088
F1 1527.06
FepP 3.101
Fe 930.83
PPMCM 0.08030
HZCM 27.10176

cm
cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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[Te) < o ~ o = O I O O DO N T O WO <0~ O >
[s2] ~ o ~ O OO I I OM~NON T O OO~ LW
E = S mor Beuoma@8ham®—oa-
E{ © o @ O WO O WO MO O 0O @ OO W LW
:: :z Sg :g SE OO OO T ITOHOOOMOANU NN A
HOH,C® "N
2 CONH,
Ph
2d'
1 1 ! 1 ! ! 1 ! 1 ! !
ppm 200 180 160 140 120 100 80 60 40 20 0

Current Data Parameters

NAME cp-g5
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090721
Time 20.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

™ 65536
SOLVENT DMSO

NS 135

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 11585.2

DW 27.800 usec
DE 6.00 usec
TE 299.7 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

SFO1 75.4752953 MHz
= = CHANNEL f2 =
CPDPRG2 waltzi6

Nuc2 1H
PCPD2 80.00 usec
pL2 -1.00 dB
pL12 20.16 dB
PL13 16.98 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768

SF 75.4677867 MHz
WOW EM

SSB 0

LB 1.00 Hz
58 0

PC 1.40

10 NMR plot parameters

CX 22.00 cm
cy 10.00 cm
FiP 215.000 ppm
F1 16225.58 Hz
Fa2P -5.000 ppm
F2 -377.34 Hz
PPMCM 10.00000 ppm/cm
HZCM 754.67786 Hz/cm
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—4.694

CONH,

NH

COOH

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

11 . - S

4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

ppm

cp-pO
20

1

20101130
20.09
spect

5 mm DUL 13C-1
zg30

65536

D20

16

0

8992 .806
0.137219
3.6438515
128

55.600
8.00

296.0
1.00000000

CHANNEL f1 ========

1H

10.80

3.00
300.1324010
32768
300.1300000
EM

0

0.30

0

1.00
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< ©
@M oo 0N
o 0 m ~ N
M- '
N~ - O [e)Ne]
— O © NN
\/ \/ NAME cp-p0
EXPNO 21
PROCNO 1
Date__ 20101130
Time 20.14
INSTRUM spect
PROBHD 5 mm DUL 13C-1
CON H2 PULPROG zgpg30
TD 65536
SOLVENT D20
NS 262
NH DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
(:()()+1 RG 14596.5
DW 27 .800 usec
3 DE 8.00 usec
TE 296.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Lo ]

' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ! S39
180 160 140 120 100 80 60 40 20 ppm
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N

MO O-HOLOONO OWOLUOANNSNMOANOLLNOOOMMNSNTOOANNONMNOOOULULOATOOTHALOMAHO
LOMANOOWOMNLO I~ AN~NOANTANOOOOON~OUOONMNN~NONOOOOONNLIOSSMANOOVOOONOTMANOOI0 O
OOOOOOOOOON(\INN@ HOOOQ‘Q‘C’ONHHHLOﬁ'ﬁ'#ﬂ'ﬁ'MNNNNNNNNHHH@@@@@@@COOOOO
l\l\l\l\l\l\l\l\l\w LOLOLOLO##Q’<I'<I‘<|'#MNNNNC\INNNNNC\INNNC\INNHHHHHHHHHH

NAME cp-pl3 375K
EXPNO 397
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110326
Time 18.48
INSTRUM spect
CONI"|2 PROBHD 5 mm BBO BB-1H
PULPROG 2930
D 65536
— SOLVENT DMSO
N—Cbz ¢ %
DS 0
COOM SWH 6188.119 Hz
FIDRES 0.094423 Hz
€ AQ 5.2953587 sec
4 RG 8192
DW 80.800 usec
DE 6.00 usec
TE 375.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 13.80 usec
PL1 3.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300114 MHz
#,/“l Wwow EM
- SSB 0
LB 0.20 Hz
GB 0
S EREI G i
(@) | [op) Q| | O (o)) i i
Lo — — — | N o
B e e B e A e e e e i |
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 ppm S40
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oMo O 0 L0 0MANO©OON
owmOo [ Ne] 0O MNWMANMN© OCLLLUMONDATMUONONSTOMOOD
' ' o v ' o HSOTONOOCOWOLNOONSHLNLIN
o< < < © © 0NN~ ) . . Bl . .
NSNS TolTo] MOMOANNNNN NNANNOOMMOQOONNNNO O DM
A — - A A A A A A COOVOVOOLLSTITOHMOHMMOHANNN
VoV N NN
EXPNO 12
PROCNO 1
Date_ 20101111
Time 12.30
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gig30
TD 32768
SOLVENT DMSO
NS 243
DS 0]
(:()Pdriz SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 16384
N—Cbz DW 26.550 usec
DE 8.00 usec
TE 297.4 K
D1 2.00000000 sec
(:CDC)hAe D11 0.03000000 sec
TDO 1
4 —======= CHANNEL Ff1 ========
NUC1 13C
P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
—======= CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO02 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

| ' | ' | ' | ' | ' | ' | ' | ' | ' | ' |
200 180 160 140 120 100 80 60 40 20 O ppm S41
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CMd0O [colTe] M NOXON
QuM9 09 @ QONRNS
RREIR 33 88 SRS ENEY
L | - - R
\\ // \/ \/ \\ // NAME cp-pl3
EXPNO 12
PROCNO 1
Date 20101111
Time 12.30
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgig30
TD 32768
SOLVENT DMSO
CONH, NS 243
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
N—Cbz AQ 0.8700404 sec
RG 16384
DW 26.550 usec|
DE 8.00 usec
COO Me TE 297.4 K
D1 2.00000000 sec
D11 0.03000000 sec
4, TDO 1
=—======= CHANNEL Ff1 ========
NUC1 13C
P1 12.50 usec|
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL F2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

——

L
175 170 165 160

L
150 145 140

125 ppm
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cp-p35 375K
MSANMNMNOOANOAUNOOITdIMNOTONOCOITITOOUOOONNOMNMHOO T ONNNON BRUKER
OUOTANTAODOMANTANAHONOOODONMEAOONMNNONOOOONOOUTMOHANOOMNOOTOLMAN
MOOMOOMOMANNAT0OOVOOTMHMMMNOOOITITITIITTOMNMONMOMONOOMOMOOMOMOMOANAAAAO0OOOO
MNMNNMNMMMMODOOS SIS TITONNNNNNNNNNNNNNNNNNNNNNNNNN
Current Data Parameters
NAME shengwen
EXPNO 367
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110226
Time 16.54
INSTRUM spect
c:rq PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 27
N-Cbz % 0
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 16384
COOMe DwW 80.800 usec
DE 6.00 usec
TE 375.8 K
D1 1.00000000 sec
55 MCREST 0.00000000 sec
MCWRK 0.01500000 sec
—======= CHANNEL f1 ========
NUC1 1H
P1 13.80 usec
PL1 3.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
/’ Sl 32768
SF 300.1300075 MHz
/ WwDwW EM
SSB 0
J LB 0.20 Hz
GB 0
. JJ y e I PC 1.00

Taf o= jgr Wgr FSTS :
Lo] N i i o™ AN |
s ‘ T R ‘ — ‘
7 6 5 4 3 2 1 ppm 843
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Current Data Parameters

OO —HWOwo Ot M O NAME shengwen
——H"OO 000 0 A I e NesNep) © PROCNO 1
DLW IS ARSI S RS N ™
F2 - Acquisition Parameters
Date_ 20110226
Time 16.54
STRUM spect
OBHD 5 mm BBO BB-1H
_PROG zg30
65536
_VENT DMSO
PJ 27
— 0
CbZ 1 6188.119 Hz
JRES 0.094423 Hz
5.2953587 sec
16384
COOMe 80.800 usec
6.00 usec
375.8 K
55 1.00000000 sec
REST 0.00000000 sec
_NRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 13.80 usec
PL1 3.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Si 32768
SF 300.1300075 MHz
WDW EM
SSB 0
LB 0.20 Hz
GB 0
PC 1.00

- - T

S
58 56 54 52 50 48 46 44 42 40 38 36 34 32 ppm
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171.55
171.40
153.27
135.59
128.56
128.38
128.18
128.10
128.04
127.82
118.03
117.76
30.64

29.79

29.70

28.66

—

<

CN

NAME
EXPNO
PROCNO
Date__
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SF02
S1

SF
WDW
SSB
LB

GB

PC

N—Cbz
COOMe
5
Zb

ppm

cp-p35
11

1

20100818
20.20
spect

5 mm DUL 13C-1
zgpg30
65536
CDCI3

398

4
17985.611
0.274439
1.8219508
16384

27 .800
8.00

301.4 K
2.00000000
0.03000000

CHANNEL F1 ========
13C
12.50
2.00

75.4752953

CHANNEL T2
waltzl6

1H

100.00

3.00

22.33

23.00
300.1312005
32768
75.4677490
EM

0

1.00

0

1.40

S45
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cdodcicdoedoicdedoiciedodcdedodcd edod cd edod od =

cQ
—
L L L3 = e
=~

N:N

\_NH

N—Cbz

COOH

——

=51

0
07
Lo
L L

546

T

0.0

=510

Tm 2l

Forz

0. b

2.0 dib 40 1b o 10O

3.5
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4.5

6.0 bbb bO

6. b

7.0

7.5

8.0

8.5

f1 (ppm)



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

__—184.36
134.14
__—127.59
12743
126.85
6725
67.12
___—58.97
31.62
30.54
29.92
28.70
27.82

TT——177.05

- 177.53
———58.49
5252
——— 52.12

I

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
>ROBHD
N~ >ULPROG
;7 D
pd | SOLVENT
{S
\_NH s
SWH
-1DRES
\Q
G
N—Cbz w
)JE
E

COOH

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
Sl

SF
WDW
SSB
LB

GB

PC

| ' | ' | ' | ' | ' | ' | ' | ' | ' |
180 160 140 120 100 80 60 40 20 ppm

cp-p803
20

1
20101220

8.20

spect

5 mm DUL 13C-1
zgpg30

65536

cDCI3

9544

4

17985.611
0.274439
1.8219508
9195.2

27.800

8.00

300.0
2.00000000
0.03000000

CHANNEL 2 ====

waltzl16

1H

100.00
3.00

22.33
23.00
300.1312005
32768
75.4678257
EM

(0]

1.00

(0]

1.40

S47



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

CANMNO O NANNWO —ANNOOMN AN —TOMNITMNONIT AN N T © O ©O©NOLO

COMOONNAO N OTMNMNODDNOINNIDONIONDONNODONT o O~ A Current Data Parameters
OO DONNSNNROOOVIODSIITITNNMONANNNNN i 0 O 00 00 M 0 NAME cp-p82
TLTLILTOONNOONMNOMMMNMMOMANNNNNNNNNNNNN A oA oA %%& %

F2 - Acquisition Parameters
Date_ 20111105
Time 0.35

INSTRUM spect
PROBHD 5 mm DUL 13C-1
N - PULPROG zg30
s D 65536
N N | SOLVENT D20
NS 16
PJF{ DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
N _Me RG 256
Dw 55.600 usec
DE 8.00 usec
TE 296.8 K
D1 1.00000000 sec
C HZO H TDO 1
7 —======= CHANNEL f1 ========
NUC1 1H
P1 10.80 usec
PL1 3.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
Sl 32768
SF 300.1300268 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1l W e

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm S48
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\:l' [oe] N o N O
' N N © - ~ O
5 o ¥ o ~ <
- N~ © (¢ NN
NAME cp-p82
EXPNO 11
PROCNO 1
NDate 20111104
rime 10.54
INSTRUM spect
PQ:: ’ROBHD 5 mm DUL 13C-1
/ *ULPROG zgpg30
| D 65536
SOLVENT D20
\‘ Pd}{ IS 26
)S 4
SWH 17985.611 Hz
-1DRES 0.274439 Hz
\Q 1.8219508 sec
G 11585.2
N—Me W 27.800 usec
)E 6.50 usec
'E 298.0 K
)1 2.00000000 sec
)11 0.03000000 sec
CH,OH 1
:======= CHANNEL Ff1 ========
7 uci 13C
)1 12_.50 usec
L1 2.00 dB
sFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SF02 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I " T " T " T " T " T " T " T " T " T " T ' S49
180 160 140 120 100 80 60 40 20 ppm
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OCNITNVORXNWWOONDOLTANN—TOVNNOOIOINONDONMONNNOMDNO D O
NMAOTONNOONTAONTNAOTNONTIAMNOORNNITNONNDOITNONONAONLNM
TITONAAAAO DDV OOODMNANNNNNITIINNNNONNAAAAAOOOOO OO
MNMNNMNNMNOODOOOODOSITTTTTITITITITTTONNNNNNNNNNNNNNNNNNNAAA
N—Cbz

o oYLl |0 a

< OO o i
L T T T T R
7 6 5 4 3 2 1 ppm

Current Data Parameters

NAME cp-p90
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20111022

Time 10.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 256

DW 55.600 usec
DE 8.00 usec
TE 297.5 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 10.80 usec
PL1 3.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
Sl 32768

SF 300.1300012 MHz
WDW EM

SSB 0]

LB 0.30 Hz
GB 0

PC 1.00

S50
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MO OMNTOTMOAOANMNMNMRNOONOOMNMNSMNMNOOLAOANMNMTJONONOOOOANO
OUOSMANTAOOOOONMN<TdOONMNSS A0 0ONOONLULSMOANOODTIOOMNOMANONLMAHO
MO ONOANNNATADOONMNMNMNDNOASSSSISSNSOOOOOOMOOOANANANNAAAATAOO0OO0OOO0OO
NNNNNSNSNNSNNNODOS ST I T T TNNNNNNNNNNNNNNNNNNNNNNN NN A
N—-Cbz
» I . L
jmﬁ ol | chr rmm7(\|
= ol e =) O|—|N
0 NI — PN
U I I I B L L L e
8 7 6 5 4 3 2 1 ppm

Current Data Parameters

NAME p90 375K
EXPNO 415
PROCNO 1

F2 - Acquisition Parameters
Date 20111031

Time 17.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2048

DW 55.600 usec
DE 6.00 usec
TE 375.1 K

D1 2.00000000 sec
TDO 1
=—======= CHANNEL f1 ========
NUC1 1H

P1 13.80 usec
PL1 3.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
Sl 32768

SF 300.1300071 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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oM< N~ O O < 0O O
“9 9o QRN MONOM 8B EI A8’ NE33 Current Data Parameters
QR B8 BRANERNIS NNODONOOODDDDO D DD NAME cp-p90
— — T A A A A QOO ITILIITITOOMOMOMNMMANNN EXPNO 3
Vo N AN 1
F2 - Acquisition Parameters
Date_ 20111022
Time 11.25
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgig30
TD 32768
SOLVENT DMSO
NS 3216
DS 0
(:r‘ SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 11585.2
DW 26.550 usec
N—Cbz DE 8.00 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
COOH ™0 !
======== CHANNEL f1 ========
8 NUC1 13C
P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
N
w b d ™ — A
[ [ [ [ [ [ [ [ [ [
180 160 140 120 100 80 60 40 20 ppm
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Moo OCMONN-HN Te) OONO MM NAME cp-p9l
OdAd< O MNMOULMNOSAN A OOdONN EXPNO 20
LT MdHO —AO0WMNMANNN ™ <ANNAAOD PROCNO 1
1 " " 1 " " 1 1 " 1 " " 1 1 1 1 " 1 " Date 20111103
[ Dl A [T TS ISR N Nl NN ™ ANANANANN - Time 19.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
CN RG 256
DW 55.600 usec
DE 8.00 usec
TE 298.8 K
D1 1.00000000 sec
N-Cbz o 1
=—======= CHANNEL f1 ========
NUC1 1H
CONH P1 10.80 usec
2  pL1 3.00 dB
SFO1 300.1324010 MHz
9 Sl 32768
SF 300.1300009 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

8 7 6 5 4 3 2 1 ppm 853
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7.384
7.363
7.358
7.343
7.335
7.324
7.317
7.309
7.301
5.124
5.120
4.777
4.761
4_.753
4_.736
4 _308
4.291
4.284
4_.266
2.956
2.493
2.486
2.480
2.474
2.468
2.321
2.297
2.289
2.285
2.271
2.263
2.253
2.235
2.228
2.215
2.209
2.198
2.191
2.180
2.159
2.142
2.019
2.001
1.978

TR TSR T

CN
N—Cbz
CONH,
9
Jok ko JLM% -
..... - I
8 7 6 5 4 3 2 1 ppm

Current Data Pa
NAME

EXPNO

PROCNO

F2 - Acquisitio
Date_

Time

INSTRUM

PROBHD 5 mm B
PULPROG

TD

SOLVENT

NS

AQ 1

D1 2.
MCREST 0.
MCWRK 0.

======== CHANNE

SFO1 300

F2 - Processing
Sl

SF 300.

WDW
SSB
LB
GB

rameters
shengwen
424

1

n Parameters
20111110
8.35
spect
BO BB-1H
zg30
32768
DMSO
16
0
8992 .806 Hz
0.274439 Hz
.8219508 sec
2048
55.600 usec
6.00 usec
372.9 K
00000000 sec
00000000 sec
01500000 sec

L f1 ========
1H
13.80 usec
3.00 dB
-1315007 MHz

parameters
32768
1300071 MHz
EM
0
0.30 Hz
0
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NS O~ N MO 0 < ©
© NN N~ NOnMm OO WO
O NN~~~ MANNN
A~ A " ' — - - Current Data Parameters
N LWwLwLw A NI N I NAME shengwen
EXPNO 424
PROCNO 1
F2 - Acquisition Parameters
e_ 20111110
CN e 8.35
STRUM spect
)BHD 5 mm BBO BB-1H
_PROG zg30
N_Cbz 32768
_VENT DMSO
16
0
i 8992.806 Hz
CONH2 )RES 0.274439 Hz
1.8219508 sec
2048
9 55.600 usec
6.00 usec
372.9 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 13.80 usec
PL1 3.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
Sl 32768
SF 300.1300071 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L Ty T
o Q Q
N — —
""""" IS N I I I I I I I A AR IR AR IR
54 5.3 5.2 51 5.0 4.9 4.8 4.7 4.6 45 4.4 4.3 4.2 4.1 ppm
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Current Data Parameters

B l': g g Mo NN~ N oM
Y o SB BB oo R e NANE cp-p9l
rii a4 8333355 5688 <28 8- Eég(’\'ﬁo 12
v \/ \ \\&/ V v \/ \/ \V F2 - Acquisition Parameters
Date 20111103
Time 11.51
C N INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgig30
TD 32768
SOLVENT DMSO
N _ C bZ NS 1119
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
CON H RG 256
2 DW 26.550 usec
DE 8.00 usec
TE 297.8 K
9 D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 13C
P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Si 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I ' I ' I ' I ' I ' I ' I ' I ' I ' I
180 160 140 120 100 80 60 40 20 ppm
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(@NTpNeo) FOTOOMNOUNTARQOONOOMMONONO
A< O OO ANROQOTNOOODOMMMANONONON
<O AT OO OO ITTITIMNAAANOMIONNNAOD
N~~~ DL TITTITTITIOOMOANNNNN

1.915
1.889
——0.002

\

B N7

_/—
_/—

V&

CONH,
N—Cbz

COOMe
enan-4

Current Data Parameters

NAME cp-pl3e
EXPNO 190
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111024

Time 15.49
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 512

Dw 55.600 usec
DE 8.00 usec
TE 297.8 K

D1 2.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H

P1 10.80 usec
PL1 3.00 dB
SFO1 300.1318008 MHz
F2 - Processing parameters
Sl 32768

SF 300.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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7.424
7.399
7.371
7.334
7.319
7.258
5.278
5.238
5.198
5.158
5.125
5.085
4.738
4.718

MO O
o<
N~ OO

.623
.479
-461

TIITIIITIITITOONNNN

o0) — O
™ ™ o]
< © ™

-410
-388
-366
.781
-437
-412
.387

2.344
2.328
2.311
2.280
2.265
2.241
2.219
2.199
2.189
2.168
2.124
0.067

e T\ a4

N—Cbz

COOMe

enan-5

LA\_.LA
E .
< AN Ol | <
""""" A I IS IMMMMMS IS A S A A
8 7 6 4 3 2 1 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

AQ
RG
DW
DE

cp-p35e
10

1

20111104
19.21
spect

5 mm DUL 13C-1
zg30

65536
CDCI3

16

0

8992.806
0.137219
3.6438515
181

55.600
8.00

297.0
1.00000000

CHANNEL f1
1H

10.80

3.00
300.1324010
32768
300.1300266
EM

0

0.30

0

1.00
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<t ANAN 00 MOOMONULULNO N0 I~ <t 00O N © I~ 00 I~ (9N Current Data Parameters
SO~ SANOANLONOTHOINIOMNO —HOOWNYO o
OANNAA TN AHOOOOOITMMMMM®M WOOOMOO® o Q’Qﬁﬁo Cp—p80—fg
NSNS (IoRIoRIoRioRIoNIoNINISRS U S U N U N U N U NN ANANNANANN - o PROCNO 1
F2 - Acquisition Parameters
Date 20111105
Time 1.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
N - PULPROG zg30
AN 1) 65536
N | SOLVENT DMSO
NS 16
\}/ NH Da 0
= SWH 8992.806 Hz
N FIDRES 0.137219 Hz
AQ 3.6438515 sec
N_Cbz RG 256
DW 55.600 usec
DE 8.00 usec
p TE 296.5 K
COOH D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
enan-6 NUC1 1H
P1 10.80 usec
PL1 3.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
Sl 32768
SF 300.1299984 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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OANSTTOOOMULNATOADLNONAISINOLONAMIOONANN®M N~
QOMONMNULINTHODOTMANOOOWOLULANONMNLUOANOOMANTHOOOMNTHO NN Current Data Parameters
OUOUOUONMNNMNNMMMOOOLULULOSNSSIIINDODOOOOANANANNAATO0 OO0 00 00 NAME cp-p82e
TLELTLTONONNNNNNNONMMMMNNNNNNNNNNNNN A A oA oA o %%& 1
F2 - Acquisition Parameters
te 20111105
N me 0.32
iy N ISTRUM spect
/ 'OBHD 5 mm DUL 13C-1
N I ILPROG zg30
\_NH 65536
\ ILVENT D20
N i 16
~ ; 0
H 8992.806 Hz
N_M DRES 0.137219 Hz
e 3.6438515 sec
i 256
. ! 55.600 usec
- : 8.00 usec
296.9 K
CHZOH , 1.00000000 sec
10 1
enan—7 ====== CHANNEL 1l ========
IC1 1H
_ 10.80 usec
PL1 3.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
Sl 32768
SF 300.1300268 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
s} ol |o 0 ol |o o
— — — (qV] (qV] o —
I [ [ I L I T T T T
5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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NAME cp-p82e
EXPNO 11
X N N © — ~o Date 20111103
5 o <o o ~< Time 10.54
- ~ oW ® NN INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
h] SOLVENT D20
- NS 26
/<N DS 4
N N ILI H SWH 17985.611 Hz
FIDRES 0.274439 Hz
N— AQ 1.8219508 sec
N RG 11585.2
DW 27.800 usec
DE 6.50 usec
N-Me = 298.0 K
D1 2.00000000 sec
- D11 0.03000000 sec
- TDO 1
CH,OH
======== CHANNEL f]_ —=—=—=====
NUC1 13C
enan-7 P1 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SF02 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
| ' | ' | ' | ' | ' | ' | ' | ' | ' |  PC 1.40

180 160 140 120 100 80 60 40 20 ppm S61



