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I. General methods

Infrared (IR) spectra were recorded on a JASCO FT/IR-300E and Perkin-Elmer 1710
FT spectrometer. Nuclear magnetic resonance ('H-NMR and C-NMR) spectra were
measured on a JEOL JNM-LA 300 [300 MHz ('H), 75 MHz (**C)] spectrometer, JEOL
JNM-GSX 400 [400 MHz ('H), 100 MHz (**C)] spectrometer, and Bruker AMX 500
[500 MHz ('H), 125 MHz ("*C)] spectrometer, using DMSO-d; or CHCls-d as a solvent,
and were reported in ppm relative to DMSO (8 2.50) or CHCl; (8 7.24) for 'H-NMR
and relative to the central DMSO-d (8 39.51) or CHCls-d (8 77.23) resonance for °C-
NMR. Coupling constants (/) in "H-NMR are in Hz. Low-resolution mass spectra (MS)
were recorded on a VG Trio-2 GC-MS spectrometer, and high-resolution mass spectra
(HRMS) were measured on a JEOL JMS-AX 505wA, JEOL JMS-HX 110A
spectrometer. For thin-layer chromatography (TLC) analysis, Merck precoated TLC
plate (silica gel 60 GF,s4, 0.25 mm) were used. For flash column chromatography, E.
Merck Kieselgel 60 (70~230 mesh) was used. All solvents and commercially available

chemicals were used without additional purification.
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I1. Synthetic procedure and Characterization of new compounds

I1-1. Preparation of New Substrates

tert-Butyl 2-(diphenylmethylene)hydrazinecarboxylate (2).

Ph O AcOH, CH,CI i
=0 + HN -~ 2%, Ph N‘N)J\OtB
o N~ OtBu t, 20 h, 80% R N -

To a solution of tert-butyl carbazate (1.00 g, 7.57 mmol) in CH,Cl, were added
benzopheone (1.65 g, 9.08 mmol) and acetic acid (0.52 mL, 9.08 mmol) under argon
atmosphere, and the resulting solution was stirred at room temperature. After 20 h, the
mixture was neutralized by the addition of a solution of NaHCOj. The organic later was
separated, and the aqueous layer was extracted with CH,Cl,. The combined organic
layer and extracts were dried over MgSO4 and concentrated. The residue was purified
by silica gel column chromatography (hexanes:EtOAc = 10:1) to afford 2 (1.80 g, 80%
yield) as a white solid. m.p. 148 °C; 'H-NMR (300 MHz, DMSO-d): & 8.60 (s, 1H),
7.60-7.51 (m, 3H), 7.42-7.34 (m, 5H), 7.27-7.24 (m, 2H), 1.41 (s, 9H) ppm; *C-NMR
(100 MHz, DMSO-ds): 6 152.1, 150.0, 129.5, 128.4, 128.3, 126.8, 80.0, 27.9 ppm; IR
(neat): v 3357, 2977, 1746, 1480, 1367, 1321, 1229, 1156, 1065, 869, 766, 699 cm ';
MS (FAB"): m/z 297 [M+H]"; HRMS (FAB"): calcd for CgH,1N,O, [M+H]"297.1603,
found: 297.1607.

tert-Butyl 2-(4-chlorobenzyl)hydrazinecarboxylate (3).

THF o
+  HoN. ™
\©\ 2 NJ\Ot-Bu rt, 48 h, 82% /N\N)J\Ot-Bu
CH H H

o
3

To a stirred solution of 4-chlorobenzaldehyde (2.00 g, 14.23 mmol) in THF was added a
solution of fert-butyl carbazate (2.26 g, 17.07 mmol) in THF at room temperature. After
stirring for 48 h, EtOAc and water were added, and the organic later was separated. The
aqueous layer was extracted with EtOAc, and the combined organic layer was dried
over MgSO,, concentrated. The residue was purified by silica gel column
chromatography (hexanes:EtOAc = 10:1) to give 3 (2.99 g, 82% yield) as a white solid.
m.p. 171 °C; '"H-NMR (300 MHz, DMSO-d): & 10.97 (s, 1H), 7.97 (s, 1H), 7.62—7.59
(m, 2H), 7.46-7.44 (m, 2H), 1.45 (s, 9H) ppm; “C-NMR (100 MHz, DMSO-dq): &
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152.3, 141.8, 133.7, 133.5, 128.8, 128.1, 79.5, 28.0 ppm; IR (neat,): v 3222, 2979, 1705,
1538, 1489, 1367, 1252, 1163, 1090, 1057, 869, 825, 759 cm™'; MS (FAB"): m/z 255
[M+H]"; HRMS (FAB"): calcd for C;2H;6CIN,O, [M+H]" 255.0900, found 255.0896.

II-2. Aza-Michael Reaction

General Procedure

To a solution of fert-butyl benzyloxycarbamate (5, 2.0 equiv.) and tetra-n-
butylammonium bromide (0.1 equiv.) was added 50% KOH (1.2 equiv.) and enone (6,
1.0 equiv.) successively. The resulting mixture was stirred at room temperature until the
starting enone disappeared on TLC. After the reaction was completed, EtOAc and brine
were added to the reaction mixture. The organic layer was separated, and the aqueous
layer was extracted with EtOAc. The combined organic solution was dried over MgSO4
and concentrated. The residue was purified by silica gel column chromatography to
afford the aza-Michael adduct 7.

tert-Butyl benzyloxy(3-oxocyclohexyl)carbamate (7a)
[0}
sWVe
O)\O

Colorless oil. "H-NMR (300 MHz, CDCl3): § 7.39-7.29 (m, 5H), 4.80 (s, 2H), 4.22—
4.11 (m, 1H), 2.69-2.60 (m, 1H), 2.49-2.43 (m, 1H), 2.32-2.12 (m, 2H), 2.06—1.82 (m,
3H), 1.60—1.52 (m, 1H), 1.49 (s, 9H) ppm; "C-NMR (100 MHz, CDCls): & 208.9, 156.3,
135.0, 129.2, 128.5, 128.3, 81.8, 78.5, 58.1, 44.6, 40.3, 28.1, 27.8, 21.8 ppm; IR (neat):
v 2970, 1710, 1455, 1370, 1322, 1257, 1165, 1113, 856, 750, 700 cm™'; MS (FAB"): m/z
320 [M+H]"; HRMS (FAB"): calcd for CigHysNO, [M+H]" 320.1862, found 320.1865.

tert-Butyl benzyloxy(3-oxocycloheptyl)carbamate (7b)
0}
©\/O‘N©
.

Colorless oil. '"H-NMR (300 MHz, CDCl3): & 7.39-7.31 (m, 5H), 4.81 (dd, J=9.54,
12.27 Hz, 2H), 4.12 (s, 1H), 3.00 (dd, J=11.37, 14.46 Hz, 1H), 2.61-2.34 (m, 3H),
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2.01-1.79 (m, 4H), 1.62—1.35 (m, 2H), 1.50 (s, 9H) ppm; *C-NMR (100 MHz, CDCl;):
§211.6, 156.8, 135.3, 129.2, 128.5, 128.4, 81.9, 78.5, 57.4, 47.6, 43.8, 34.4, 28.2, 27.1,
23.8 ppm; IR (neat): v 2932, 1702, 1454, 1369, 1256, 1163, 1070, 856, 748, 700 cm ';
MS (FAB"): m/z 334 [M+H]"; HRMS (FAB"): calcd for CoH»;NO, [M+H]™ 334.2018,
found: 334.2028.

tert-Butyl benzyloxy(3-oxobutyl)carbamate (7¢)

©VO\N/\)OK

PN

o~ ©O

Colorless oil. '"H-NMR (300 MHz, CDCl3): § 7.37-7.28 (m, 5H), 4.77 (s, 2H), 3.68 (d,
J=6.9 Hz, 2H), 2.65 (t, J=6.9 Hz, 2H), 2.09 (s, 3H), 1.47 (s, 9H) ppm; C-NMR (100
MHz, CDCls): § 207.0, 156.3, 135.2, 129.4, 128.5, 128.3, 81.5, 76.7, 44.5, 40.7, 30.1,
28.2 ppm; IR (neat): v 2926, 1712, 1367, 1252, 1162, 1104, 1028, 857, 750, 700 cm ';
MS (FAB"): m/z 294 [M+H]"; HRMS (FAB"): calcd for C;sHxNO, [M+H]" 294.1750,
found: 294.1703.

tert-Butyl benzyloxy(4-oxohexan-2-yl)carbamate (7d)
O
©\/O\NJ\)K/
1.

Colorless oil. "H-NMR (300 MHz, CDCl3): § 7.40-7.28 (m, 5H), 4.80 (s, 2H), 4.55—
4.43 (m, 1H), 2.62 (m, 2H), 2.38 (q, J=7.32 Hz, 2H), 1.49 (s, 9H), 1.19 (d, J=6.78 Hz,
3H), 1.00 (t, J=7.32 Hz, 3H) ppm; *C-NMR (100 MHz, CDCls): § 209.2, 156.8, 135.5,
129.3, 128.4, 128.3, 81.6, 78.2, 52.3, 46.2, 36.1, 28.2, 17.5, 7.6 ppm; IR (neat): v 2977,
2936, 1712, 1455, 1368, 1318, 1167, 1104, 1018, 856, 750, 700 cm '; MS (FAB"): m/z
322 [M+H]"; HRMS (FAB"): calcd for CigHxsNO, [M+H]" 322.2018, found: 322.2028.

tert-Butyl benzyloxy(3-oxo-3-phenylpropyl)carbamate (7¢)
ot
O\N/\)KQ
.

Colorless oil. '"H-NMR (300 MHz, CDCls): & 7.89-7.86 (m, 2H), 7.55-7.27 (m, 8H),
4.83 (s, 2H), 3.86 (t, J=7.20 Hz, 2H), 3.20 (t, J=7.20 Hz, 2H), 1.48 (s, 9H) ppm; “C-
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NMR (100 MHz, CDCly): & 198.4, 156.4, 136.6, 135.4, 133.1, 129.5, 128.5, 128.4,
128.0, 81.6, 76.8, 45.2, 35.8, 28.2 ppm; IR (neat): v 2928, 1689, 1451, 1367, 1252,
1212, 1161, 1095, 856, 745, 696 cm™'; MS (FAB"): m/z 356 [M+H]"; HRMS (FAB"):
caled for CoHyNO, [M+H]356.1862, found: 356.1869.

tert-Butyl benzyloxy(1-oxo-1-phenylpentan-3-yl)carbamate (7f)

Colorless oil. "H-NMR (300 MHz, CDCl3): § 7.90-7.87 (m, 2H), 7.56-7.27 (m, 8H),
4.85 (s, 2H), 4.52-4.47 (m, 1H), 3.26-3.03 (m, 2H), 1.83-1.53 (m, 2H), 1.47 (s, 9H),
0.97 (t, J=7.32 Hz, 3H) ppm; *C-NMR (100 MHz, CDCl3): & 198.0, 157.0, 136.8,
135.8, 133.0, 129.2, 128.5, 128.3, 128.1, 81.4, 78.4, 58.6, 41.5, 28.2, 25.3, 11.1 ppm; IR
(neat): v 2967, 1702, 1454, 1367, 1322, 1256, 167, 1115, 856, 752, 696 cm™'; MS
(FAB"): m/z 384 [M+H]"; HRMS (FAB"): calcd for Cp3H3NO, [M+H] 384.2175,
found: 384.2165.

Ethyl 3-[benzyloxy(tert-butoxycarbonyl)amino|propanoate (7g)
Dot
O\N/\)kOEt
1.

Colorless oil. '"H-NMR (300 MHz, CDCl5): § 7.38-7.31 (m, 5H), 4.80 (s, 2H), 4.07 (q,
J=7.14 Hz, 2H), 3.71 (t, J=7.14 Hz, 2H), 2.55 (t, J=7.14 Hz, 2H), 1.47 (s, 9H), 1.19 (t,
J=7.14 Hz, 3H) ppm; “C-NMR (100 MHz, CDCls): § 171.6, 156.3, 135.2, 129.4, 128.5,
128.3, 81.6, 76.9, 60.4, 45.4, 32.1, 28.2, 14.0 ppm; IR (neat): v 2978, 1733, 1453, 1369,
1253, 1161, 1096, 1024, 856, 749, 700 cm '; MS (FAB"): m/z 324 [M+H]"; HRMS
(FAB"): calcd for C17HxNOs [M+H]"324.1811, found: 324.1805.

Methyl 3-[benzyloxy(zert-butoxycarbonyl)amino]butanoate (7h)

Colorless oil. 'H-NMR (300 MHz, CDCls): § 7.38-7.26 (m, 5H), 4.77 (s, 2H), 3.81—
3.50 (m, 2H), 3.57 (s, 3H), 2.86-2.75 (m, 1H), 1.47 (s, 9H), 1.12 (d, /=7.14 Hz, 3H)
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ppm; “C-NMR (100 MHz, CDCL): & 175.3, 156.1, 135.2, 129.3, 128.4, 128.2, 81.4,
76.5,51.8,51.6,37.9, 28.1, 14.6 ppm; IR (neat): v 2976, 1736, 1456, 1368, 1249, 1167,
857, 751, 700, 616 cm'; MS (FAB"): m/z 324 [M+H]"; HRMS (FAB®): calcd for
C17H,6NOs [M+H]324.1811, found: 324.1813.

tert-Butyl 3-amino-3-oxopropyl(benzyloxy)carbamate (7i)
ot
O\N/\)LNHZ
1.

White solid. m.p. 189 °C; "H-NMR (300 MHz, CDCL;): & 7.39-7.29 (m, 5H), 5.82 (s,
1H), 5.64 (s, 1H), 4.81 (s, 2H), 3.73 (t, J=6.77 Hz, 2H), 2.46 (t, J=6.77 Hz, 2H), 1.47 (s,
9H) ppm; “C-NMR (100 MHz, CDCls): § 173.4, 156.4, 135.1, 129.5, 128.6, 128.4,
81.9, 76.9, 45.6, 33.4, 28.2 ppm; IR (neat): v 3346, 2976, 2673, 1450, 1369, 1292, 1252,
1162, 1024, 855, 750, 700 cm'; MS (FAB®): m/z 295 [M+H]"; HRMS (FAB™): calcd
for C15sH23N,0,4 [M+H]" 295.1658, found: 295.1654.

tert-Butyl benzyloxy(2-cyanoethyl)carbamate (7j)

N

o~ O

A

Colorless oil. "H-NMR (300 MHz, CDCls): § 7.40-7.30 (m, 5H), 4.85 (s, 2H), 3.62 (t,
J=6.87 Hz, 2H), 2.50 (t, J=6.87 Hz, 2H), 1.49 (s, 9H) ppm; “C-NMR (100 MHz,
CDCl): § 156.0, 135.0, 129.4, 128.7, 128.5, 117.6, 82.5, 77.4, 45.9, 28.0, 15.6 ppm; IR
(neat): v 2977, 1705, 1454, 1369, 1253, 1216, 1162, 1104, 1022, 854, 750, 700 cm ';
MS (FAB"): m/z 277 [M+H]"; HRMS (FAB"): calcd for C;5sH,N,O3 [M+H]" 277.1552,
found: 277.1559.

tert-Butyl benzyloxy|[2-(phenylsulfinyl)ethyl]carbamate (7k)
(0]
©VO\N/\/S
1.

Colorless oil. 'H-NMR (300 MHz, CDCls): § 7.59-7.47 (m, 5H), 7.36-7.30 (m, 5H),
4.82 (d, J=2.91 Hz, 2H), 3.93-3.84 (m, 1H), 3.62-3.53 (m, 1H), 3.07-2.98 (m, 1H),
2.94-2.85 (m, 1H), 1.46 (s, 9H) ppm; *C-NMR (100 MHz, CDCls): & 156.1, 143.3,
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135.0, 131.0, 129.4, 129.2, 128.6, 128.4, 123.9, 82.1, 77.0, 53.9, 43.3, 28.1 ppm; IR
(neat): v 3741, 2926, 1704, 1251, 1369, 1285, 1157, 1044, 749, 685 cm™'; MS (FAB™):
m/z 376 [M+H]"; HRMS (FAB"): calcd for CHzsNO4S [M+H]" 376.1583, found:
376.1578.

tert-Butyl benzyloxy|[2-(phenylsulfonyl)ethyl]carbamate (71)

QP
O\N/\/S

O}\O
B

Colorless oil. "H-NMR (300 MHz, CDCl3): § 7.86-7.84 (m, 2H), 7.66-7.51 (m, 3H),
7.32-7.30 (m, 5H), 4.73 (s, 2H), 3.70-4.07 (m, 2H), 3.30-3.25 (m, 2H), 1.42 (s, 9H)
ppm; “C-NMR (100 MHz, CDCls): § 155.9, 138.8, 135.0, 133.8, 129.4, 129.3, 128.6,
128.4, 127.9, 82.2, 77.1, 52.3, 43.9, 28.0 ppm; IR (neat): v 2927, 1705, 1449, 1368,
1315, 1152, 1085, 1000, 749, 694, 616 cm™'; MS (FAB"): m/z 391 [M]; HRMS (FAB™):
caled for Cy0H,5NOsS [M] 391.1435, found: 391.1451.

I1-3. Deprotection of the Aza-Michael Adduct

tert-Butyl 3-oxobutylcarbamate (8c)

O
(0]
Hj, Raney-Ni
(j\/()\N/\)k acetone-EtOAc HN/\)K
o%\o

rt, 1 h, 90% o}\o
Tc 8c

To a solution of 7¢ (64 mg, 0.218 mmol) in EtOAc (1 mL) was added a catalytic amount
of acetone-washed (5x1 mL) Raney-Ni (4200; slurry in water; active catalyst; Aldrich). The
reaction mixture was stirred under hydrogen atmosphere at room temperature. After
stirring for 1 h, the mixture was filtered through Celite pad, and washed with EtOAc.
The filtrate and washings were combined and concentrated. The residue was purified by
silica gel column chromatography (hexanes:EtOAc = 3:1) to afford 8c (37 mg, 90%
yield) as colorless oil. '"H-NMR (300 MHz, CDCls): & 4.95 (br s, 1H), 3.31 (m, 2H),
2.63 (t, J=5.85 Hz, 2H), 2.12 (s, 3H), 1.39 (s, 9H) ppm; *C-NMR (100 MHz, CDCls): &
208.13, 155.84, 79.27, 43.49, 35.17, 30.14, 28.35 ppm; IR (neat): v 3365, 2976, 2931,
1712, 1518, 1455, 1366, 1275, 1251, 1168, 866 cm '; MS (FAB"): m/z 210 [M+Na]";
HRMS (FAB"): calcd for CoH;7NO3;Na [M+Na]" 210.1106, found: 210.1109.
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tert-Butyl hydroxyl(3-oxobutyl)carbamate (9¢)

OH
HO.
O\N/\)J\ H,, Pd/C, EtOH N o. B
)\ - P N
1 0,
070 rt, 20 min, 72% o 4o\ o)\o
7c 9c 9c’

To a solution of 7¢ (52 mg, 0.177 mmol) in EtOH was added a catalytic amount of Pd/C
(10% on activated carbon) The reaction mixture was stirred under hydrogen atmosphere
at room temperature. After stirring for 20 min, the reaction mixture was filtered through
Celite pad, and washed with EtOH. The filtrate and washings were combined and
concentrated. The residue was purified by silica gel column chromatography
(hexanes:EtOAc = 3:1) to afford 9¢ (25 mg, 72% yield) as colorless oil. '"H-NMR (300
MHz, C¢Dg): 8 8.06 (br s, 1H), 3.83 (t, J=6.78 Hz, 2H), 2.43 (t, J/=6.78 Hz, 2H), 1.63 (s,
3H), 1.42 (s, 9H) ppm, [Minor Lactol (9¢’) 6 5.0 (br, 1H), 3.92-4.02 (m, 1H), 3.25-3.31
(m, 1H), 1.97-2.03 (m, 1H), 1.58 (s, 3H), 1.53-1.58 (m, 1H), 1.42 (s, 9H) ppm]; C-
NMR (75 MHz, C¢D): 6 205.6, 157.2, 81.3, 47.7, 40.6, 29.5, 28.2 ppm, [Minor Lactol
(9c’) §159.9, 105.1, 81.3, 45.9, 39.3, 27.9, 23.1 ppm]; MS (FAB"): m/z 226 [M+Na]";
HRMS (FAB"): caled for CoH 1sNO, [M+H]" 204.1236, found: 204.1243.

4-(Benzyloxyamino)butan-2-one (10c)

(o]
@\/O\ /\)K @\/ O
CF3CO5H, CH,CI
;\l\ 3C02 2Cly O\N/\)K
o~ O H

rt, 1 h, 92%

/&\ 10c

7c

To a solution of 7¢ (64 mg, 0.218 mmol) in CH,Cl, (1 mL) was added trifluoroacetic
acid (0.5 mL) in water bath. After stirring for 1 h at room temperature, the reaction
mixture was diluted with CH,Cl, (10 mL), washed with saturated aqueous NaHCO;
solution (2x1 mL) and then back-extracted with CH,Cl, (2x5 mL). The combined
organic layer was dried and concentrated to afford 9¢ (39 mg, 92% yield) as colorless
oil. "H-NMR (300 MHz, C¢Ds): & 7.36-7.11(m, 5H), 4.65 (s, 2H), 2.99 (t, J=6.15, 2H),
2.11 (t, J=6.15, 2 H), 1.58 (s, 3H) “C-NMR (75 MHz, C¢Ds): & 206.0, 138.9, 130.0,
128.7, 128.5, 128.4, 76.2, 47.0, 40.7, 29.4 ppm; MS (FAB"): m/z 194 [M+H]"; HRMS
(CI"): calcd for C11H;sNO, [M+H]" 194.1181, found: 194.1183.
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I11. '"H and "C-NMR spectra of the new compounds

Snc S8 =
Aadin 999 @
eimem niaia ——

— 3.4231
3.3547

=
=
—g=

9.00

3.07

L

-

—_—
(.

S

80.064
40.129
39.520

Vi

pom
137,439
132,142

——152.131
——150.02¢

N

oo 180 160 o 120 100 8 P d

—-S9—



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

RGUNSt
/N‘” Ot-Bu

9.35

‘ e & E
| \V lT} \
| ( }
A JL ) A J

s s sams  m
5z = =@z o g
5§ 8 2382 g &
g 7 F E8R3 S a
§ = @zEs o &
s #asg
A A

i

y v T |
- 180 160 140 150 100 8 @ o

-S10 -



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

©\/ i
O\N)J\Ot-Bu

8
2
" . o
g s gy ¥ o
o /of.il//-
| A MM-JL___
- A — me—————————
8 [ 4 2 pbm
& g 2 e i zma
| | [_.J

—S11 -



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

©\/ 1
O\N)J\Ot-Bu

7b

T894

3 g 8 2 R 2

4 ‘ e /—/ / ‘ ,»ﬂ.

* Ry
I i WA
et P T T T T T T
8 3 4 2 oon

-S12 -



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

nnnnnnnnnnnnnnnnnnn

9.75

e —
5%
2.00

JU

T | T I

B & a4 2 ppa
| o cwew mooanm oo w e
S 2 5258 @8zsz 55 259
[ = n Soen ik St ] R L
g o 2 GamE 0000 geres B
s 2 s @BERSE# s ==
T T —I'—Mﬂ \V | | \/

-S13 -



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

7d
BRNRTNTY BEOIONSENIOLRYRTCRRITSeLYDLNN
EHE Lt e e
........... i bl LU L
1L | | | | |
§ LLLLL L L \W’/’/‘
I

t2.00

h 1.00

/
J

@
o —

156.862

— 52,335
— 45.298

——09.201

— 36.187
—— 28.284

—— 17.556
—_— 1630

—S14-



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

Ph O
7e
AR
| J S
Y S
2 &
E / S 2 2 I
£y / /
L Iy I L

r T T T T T T T
8 3 ] 2 apn
& =] @ W om
g g g 8 7
& g g A

-S15-



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

QP
O NotBu
Ph/ljo\/

T

I
o el |
a fen
e
o I
e = = i
= 2?/ 2 58 - T
- - bt = =
-

] 8 1 4 2 opn
8 g 5 2 g8 2
g g g Z EE =
E 5 5 & SO -
.
| ‘ | |‘ l ‘
4
| T P T T T T T T T T
pm 200 180 160 Ll 120 100 80 50 40 20

—S16 -



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

©\/ i
o\N)J\Ot-Bu

o0
79
§ SBEREE:

N\

X ]

2.00
208

— 2.5813

P
=

1 \'ZII

—— 1.6843

Fg,ﬁ\
~ EAL‘ME

71.252

—171.634
——156.334

_— 8Ll

— 60483
— 45,431
— 32.104
— 28.200

— 14.075

189 180 140 120 100 80

-S17 -



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

o,
O\N)J\Oz‘-Bu

7h

s
3.98

2.02

S
\lnﬂ
\109

79,01

3.05

51.860
51.668

ppm
—175.343
—156.128

~

— 37912

—_— 28178
— 14.681

:
o 1o 150 it 120 10 8 )

-S18 -



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

18
2.01
0:

—— 45,670
— 33488
— 8.2

——173.43
156.456

— .
son 120 1k 1o

-S19 -



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

o, b
0. NJ\Ot-Bu

e e e e e

"5.16

CN
7j
¥ BER SRD BNshEsggescsss
i 388 8% g%ﬁﬁ_%{%naﬁmaags
& el (- ot b ot ok okl e b

R

2.04
20

——156.026

w@mwe
=888
SEER

—— 117,660

I I —
4 2 ppe
mmmmm
aaaaaaa
mmmmm
PR
ppppp

— 45,968
— 28,090
— 15.613

-S20 -



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

T
LEH

156. 18
53.90
43.31
31.85
2963
28.16

-S21-



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

1479

&'anxsz‘;gse;ﬁ:"'s&‘“*gﬁﬁs'@eﬁ

mmmmmmm
BURBRIRARREISHBERYA

2

0

Zl

7
4,7343
4979

hhhhhhhhhhhh 'vvv

///"':
-
4=
—_—

9.63

Tar

8 & 4 2 ppa
= SER88 -] 2
g & ®38IRGEs ‘A/RORs . 2
w S w e o -
n BERESES a By =

-S22 -



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

O
HN)J\Ot-Bu

o
8c

7.2400

208.13

195.84
=

76.58

4348
— B.47
30.14

200 150 100 50 )

-S23 -



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

0]

HO\N)J\

Ot-Bu

9c
= N
3 8
g &8
< NIS
o«
hd
o
E
8 g s
) o o P s
g 2 a B 8 [-5 P-4
= b o /’ o [: b
- — e ¥ Va7 _—
T T T T ! ! ! 1
8 6 4 2 ppo
~ s
2 R g8 ZB38 g38%
5 e 1 Sl p i Hche
] ee 33 SeS8 JRRA

€

150 100 50

~S24 -



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

Ph O.
TN Ot-Bu
H
10c
gegangs g g8
NN .rv\"\.r; I ~<

-
x
— " 0.9602

—
—
<o 200

5 o 8 o o
e 5
H 8 3 g S
5 &
& @ § 9 8

T T T T T = T T T T

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 ppm

- 825 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


