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General. All reactions were performed in a nitrogen atmosphere. The reaction solvents were distilled
prior to used (THF was distilled from sodium benzophenone ketyl). All purchased reagents were used
without further purification. Flasks were flames dried under a stream of nitrogen. The NMR spectra
were recorded at 250 MHz (‘H) and 62.9 MHz ("*C).

Typical procedure for the synthesis of 5.

R
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BrCHzCOZEt :®:
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To a stirred suspension of zinc dust (1.0 g, 15.3 mmol) was added methanesulfonic acid (3.7 mg)
in anhydrous THF (4.0 mL). After 10 min reflux, nitrile 1 (7.6 mmol) was added all at once. While
maintaining reflux temperature, ethyl bromo acetate (11.4 mmol) was slowly added over 1 hr, and the
reaction mixture was refluxed for the given time (#) in Table 1 to afford the Blaise reaction
intermediate 2 (>98% conversion by GC analysis). To this Blaise reaction intermediate, a solution of
1,4-benzoquinone (7.6 mmol) in anhydrous THF (8.0 mL) was added for 10 min at either reflux or
room temperature. The reaction was continued for the given time (¢;) in Table 1, and quenched by
addition of saturated aqueous NH4Cl. The reaction mixture was extracted with ethyl acetate (3 x 40
mL), and the combined organic layer was dried with anhydrous MgSQ,, filtered, and concentrated.

The residue was purified by silica column chromatography to afford benzofuranone 5.

3-(Amino-phenyl-methylene)-5-hydroxy-3H-benzofuran-2-one (5a)

Yield: 90 %; Yellow solid; mp: 110-115 °C; '"H NMR (250 MHz, Acetone-ds) 6 5.79(d, J = 2.6 Hz,
1H), 6.47(dd, J = 2.6 Hz, J= 8.5 Hz, 1H), 6.85(d, J = 8.5 Hz, 1H), 7.57 ~ 7.67(m, 6H), 7.83(d, J= 1.1
Hz, 1H), 8.95(brs, 1H) ppm; "C NMR (62.9 MHz, Acetone-d¢) & 90.3, 106.1, 110.4, 111.0, 127.3,
128.5, 130.0, 131.5, 135.8, 143.9, 153.8, 163.3, 171.7 ppm; IR (KBr pallet) 3427, 3360, 3289, 3196,
1686, 1631, 1549, 1459, 1203, 1135, 1096, 811 cm™'; HRMS Cal. for [M-H]: C,sH;(NOs: 252.0661.
Found: 252.0654.
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3-(Amino-o-tolyl-methylene)-5-hydroxy-3 H-benzofuran-2-one (5b)

Yield: 86 %; Yellow solid; mp: 198-200 °C; "H NMR (250 MHz, Acetone-ds) & 2.29 (s, 3H), 5.33(d, J
= 2.6 Hz, 1H), 6.46(dd, J = 2.6, J = 8.5 Hz, 1H), 6.75(d, J = 8.5 Hz, 1H), 7.31 ~ 7.53(m, 4H), 7.61
(brs, 1H), 7.82(brs, 1H), 8.88(brs, 1H) ppm; °C NMR (62.9 MHz, Acetone-de) & 19.0, 91.0, 105.5,
110.4, 110.9, 116.6, 127.5, 128.2, 131.0, 131.5, 135.5, 135.8, 143.9, 154.0, 162.7, 171.4 ppm; IR (KBr
pallet) 3379, 3295, 3207, 1691, 1621, 1512, 1459, 1204, 1140, 1095, 1001, 849, 811 cm™'; HRMS Cal.
for [M-H]": C;6H12NOs: 266.0817. Found: 266.0810.

3-(Amino-m-tolyl-methylene)-5-hydroxy-3H-benzofuran-2-one (5c¢)

Yield: 78 %; Yellow solid; mp: 186-188 °C; '"H NMR (250 MHz, Acetone-ds) & 2.43(s, 3H), 5.86(d, J
= 2.3 Hz, 1H), 6.47(dd, J = 2.5, J= 8.5 Hz, 1H), 6.85(d, J = 8.5 Hz, 1H), 7.36 ~ 7.52(m, 5H), 7.55(brs,
1H), 7.81(s, 1H), 8.94(brs, 1H) ppm; BC NMR (62.9 MHz, acetone) o 21.3, 90.2, 106.1, 110.4, 111.0,
125.6, 127.4, 129.0, 129.8, 132.1, 135.7, 139.8, 143.9, 153.8, 163.5, 171.7 ppm; IR (KBr pallet) 3394,
3286, 3212, 1680, 1631, 1539, 1462, 1292, 1202, 1153, 1005, 859, 813 cm™'; HRMS Cal. for [M-H]:
Ci6H12NO;5: 266.0817. Found: 266.0816.

3-(Amino-p-tolyl-methylene)-5-hydroxy-3 H-benzofuran-2-one (5d)

Yield: 80 %; Yellow solid; mp: 190-192 °C; '"H NMR (250 MHz, Acetone-dg) & 2.46(s, 3H), 5.92(d, J
= 2.5 Hz, 1H), 6.47(dd, J = 2.6, J = 8.5 Hz, 1H), 6.85(d, J = 8.5 Hz, 1H), 7.42(d, J = 8.0 Hz, 2H),
7.50(dd, J = 1.9Hz, J = 6.4 Hz, 2H), 7.55(brs, 1H), 7.81(s, 1H), 8.96(brs, 1H) ppm; *C NMR (62.9
MHz, acetone) & 21.5, 90.2, 106.2, 110.4, 110.9, 127.4, 128.6, 130.5, 132.9, 141.8, 143.9, 153.7,
163.5, 171.7 ppm; IR (KBr pallet) 3452, 3325, 3218, 1674, 1628, 1540, 1458, 1199, 1130, 1050, 999,
834 cm™; HRMS Cal. for [M-H]: C;sH,NO;: 266.0817. Found: 266.0783.

3-[Amino-(4-fluoro-phenyl)-methylene]-5-hydroxy-3 H-benzofuran-2-one (Se)

Yield: 88 %; Pale yellow solid; mp: 206-208 °C; 'H NMR (250 MHz, Acetone-dg) 6 5.81(d, J=2.5
Hz, 1H), 6.48(dd, J = 2.6 Hz, J = 8.5 Hz, 1H), 6.86(d, J = 8.5Hz, 1H), 7.35 ~ 7.43(m, 2H), 7.63 ~
7.70(m, 2H), 7.86(s, 1H), 8.92(brs, 1H) ppm; *C NMR (62.9 MHz, acetone) : & 90.6, 105.9, 110.6,
111.1, 116.9(d, J = 22.0 Hz), 127.1, 131.2(d, J = 8.7 Hz), 132.0(d, J = 3.4 Hz), 143.9, 153.8, 162.1,
164.8(d, J = 248.2 Hz), 171.5 ppm; IR (KBr pallet) 3382, 3307, 3206, 1658, 1628, 1536, 1502, 1453,
1135, 1096, 855 cm™'; HRMS Cal. for [M-H]: C;sHoFNO;: 270.0566. Found: 270.0556.

3-[Amino-(4-trifluoromethyl-phenyl)-methylene]-5-hydroxy-3H-benzofuran-2-one (5f)

Yield: 84 %; Yellow solid; mp: 216-218 °C; 'H NMR (250 MHz, Acetone-d¢) & 5.76(d, J = 2.5 Hz,
1H), 6.52(dd, J = 2.6 Hz, J= 8.5 Hz, 1H), 6.89(d, J = 8.5 Hz, 1H), 7.73(brs, 1H), 7.78(brs, 1H)7.85(d,
J =28.0 Hz, 1H), 7.97(d, J = 8.2 Hz, 1H), 8.97(brs, 1H) ppm; BC NMR (62.9 MHz, acetone) 90.8,
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150.9, 110.7, 111.5, 116.6, 126.9(q, J = 8.7 Hz), 129.7, 132.6(q, J = 32.3 Hz), 139.5, 144.0, 151.1,
153.7,161.3, 171.5 ppm; IR (KBr pallet) 3381, 3294, 3212, 1681, 1637, 1458, 1324, 1138, 1066, 761
cm’'; HRMS Cal. for [M-H]: C,;sHoF3;NO5: 320.0535. Found: 320.0528.

3-[Amino-(4-methoxy-phenyl)-methylene]-5-hydroxy-3H-benzofuran-2-one (5g)

Yield: 80 %; Yellow solid; mp: 244-246 °C; 'H NMR (250 MHz, Acetone-d) & 3.92(s, 3H), 6.00(d, J
= 2.5 Hz, 1H), 6.47(dd, J = 2.6, J = 8.5 Hz, 1H), 6.85(d, J = 8.5 Hz, 1H), 7.14(dt, J=2.5Hz, J=9.3
Hz, 2H), 7.55 (brs, 1H), 7.56 (dt, J = 2.5 Hz, J = 9.3 Hz, 2H) 7.85(s, 1H), 8.94(brs, 1H) ppm; “C
NMR (62.9 MHz, acetone) & 55.9, 90.1, 106.1, 110.4, 110.8, 115.2, 127.6, 127.8, 130.4, 143.8, 153.7,
162.6, 163.3, 171.8 ppm; IR (KBr pallet) 3449, 3309, 3251, 1677, 1620, 1552, 1505, 1460, 1383,
1131, 1014, 835 cm™'; HRMS Cal. for [M-H]: C,¢H,NO,: 282.0766. Found: 282.0759.

3-(Amino-pyridin-3-yl-methylene)-5-hydroxy-3H-benzofuran-2-one (5h)

Yield: 82 %; Yellow solid; mp: 266 - 270 °C; 'H NMR (250 MHz, Acetone-ds) & 5.70(d, J = 2.5 Hz,
1H), 6.50(dd, J = 2.5 Hz, J = 8.5 Hz, 1H), 6.88((d, J = 8.6 Hz, 1H), 7.64(ddd, J = 0.9 Hz, /= 4.8 Hz,
J="1.8 Hz, 1H), 7.74(brs, 1H), 7.92(s, 1H), 8.00(ddd, J= 1.8 Hz, /= 2.2 Hz, J=7.9 Hz, 1H), 8.80(dd,
J=0.8 Hz, J=2.3 Hz, 1H), 8.84(dd, J = 1.6 Hz, J = 4.9 Hz, 1H), 8.93(brs, 1H) ppm; *C NMR (62.9
MHz, acetone) 104.9, 109.9, 110.6, 123.8, 126.0, 130.8, 135.6, 143.2, 148.3, 151.6, 153.0, 159.0,
170.5 ppm; IR (KBr pallet) 3376, 3274, 3195, 1711, 1625, 1558, 1469, 1377, 1212, 1135, 996, 814
cm™; HRMS Cal. for [M-H]: C;;HoN,05: 253.0613. Found: 253.0607.

3-(Amino-furan-2-yl-methylene)-5-hydroxy-3 H-benzofuran-2-one (5i)

Yield: 74 %; Yellow solid; mp: 188-192 °C; 'H NMR (250 MHz, Acetone-ds) 6 6.58(dd, J=2.6 Hz, J
= 8.5 Hz, 1H), 6.81(dd, /= 1.8 Hz, J = 3.5 Hz, 1H), 6.86 (d, J= 2.5 Hz, 1H), 6.91 (d, J = 8.5 Hz, 1H),
7.31(dd, J = 0.7 Hz, J= 3.5 Hz, 1H), 7.55(brs, 1H), 7.95(d, J = 1.1 Hz, 1H), 7.98(s, 1H), 8.95(brs, 1H)
ppm; “C NMR (62.9 MHz, Acetone-dg) & 90.3, 107.2, 110.6, 111.6, 113.2, 115.9, 126.5, 143.9, 146.4,
147.9, 150.1, 154.1, 172.3 ppm; IR (KBr pallet) 3376, 3274, 3195, 1711, 1625, 1558, 1469, 1212,
1135, 996, 814 cm™; HRMS Cal. for [M-H]: C;3HgNO,: 242.0453. Found: 242.0451.

3-(1-Amino-2-phenyl-ethylidene)-5-hydroxy-3 H-benzofuran-2-one (5j)

Yield: 78 %; Pale yellow solid; mp: 180-182 °C; 'H NMR (250 MHz, Acetone-dg) 6 4.18(s, 2H),
6.54(dd, J = 2.5 Hz, J = 8.5 Hz, 1H), 6.80(d, J = 2.5 Hz, 1H), 6.89(d, J = 8.5 Hz, 1H), 7.22 ~ 7.40(m,
5H), 7.45(brs, 1H), 7.97(s, 1H), 9.04(brs, 1H) ppm; BC NMR (62.9 MHz, Acetone-dg) & 39.6, 90.6,
106.8, 110.4, 110.5, 127.5, 128.0, 129.5, 129.8, 135.9, 143.7, 154.3, 164.4, 171.7 ppm; IR (KBr pallet)
3395, 3284, 3219, 1679, 1634, 1538, 1468, 1203, 1154, 1009, 812 cm; HRMS Cal. for [M-H]:
Ci6H12NO;: 266.0817. Found: 266.0810.
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3-(1-Amino-propylidene)-5-hydroxy-3H-benzofuran-2-one (5k)

Yield: 82 %; Pale yellow solid; mp: 178-180 °C; '"H NMR (250 MHz, Acetone-ds) 6 1.34(t, J= 7.6 Hz,
3H), 2.78(q, J = 7.6 Hz, 2H), 6.55(dd, J = 2.5Hz, J = 8.5 Hz, 1H), 6.80(d, /= 2.5 Hz, 1H), 6.88(d, J =
8.5 Hz, 1H), 7.61(brs, 1H), 7.99(s, 1H), 8.90(brs, 1H) ppm; *C NMR (62.9 MHz, Acetone-de) & 11.6,
27.7, 88.9, 106.4, 110.0, 110.3, 127.5, 143.5, 154.3, 168.7, 171.7 ppm; IR (KBr pallet) 3395, 3298,
3223, 2979, 1685, 1635, 1546, 1464, 1206, 1153, 1000, 911, 845 cm™; HRMS Cal. for [M-H]:
C11H10NO3: 204.0661. Found: 204.0659.

3-(1-Amino-3-methyl-butylidene)-5-hydroxy-3H-benzofuran-2-one (5I)

Yield: 80 %; Pale yellow solid; mp: 220-222 °C; '"H NMR (250 MHz, Acetone-dg) 6 1.08(d, J = 6.6
Hz, 6H), 2.07 ~ 2.20(m, 1H), 2.64(d, J = 7.4Hz, 2H), 6.53(dd, J= 2.5 Hz, J= 8.5 Hz, 1H), 6.78(d, J =
2.4 Hz, 1H), 6.88(d, J = 8.5 Hz, 1H), 7.61(brs, 1H), 8.05(s, 1H), 9.01(brs, 1H) ppm; *C NMR (62.9
MHz, Acetone-d¢) : 6 22.5, 27.7, 43.1, 89.7, 106.5, 110.2, 110.4, 127.6, 143.5, 154.2, 166.6, 171.7
ppm; IR (KBr pallet) 3395, 3294, 3231, 2964, 1678, 1643, 1536, 1466, 1152, 1006, 846 cm™'; HRMS
Cal. for [M-H]: C;3H14NOs: 232.0974. Found: 232.0971.

3-(Amino-phenyl-methylene)-5-hydroxy-4,6-dimethyl-3H-benzofuran-2-one (Sm)

Yield: 76 %; Pale yellow solid; mp: 240-242 °C; '"H NMR (250 MHz, Acetone-dg) 6 1.20(s, 3H),
2.23(s, 3H) 6.73(s, 1H), 6.75(s, 1H), 7.31(brs, 1H) 7.50 ~ 7.58(m, 5H), 9.04(brs, 1H) ppm; *C NMR
(62.9 MHz, Acetone-d¢) : 8 15.01, 17.04, 92.2, 109.4, 117.5, 121.2, 124.0, 129.6, 129.9, 131.6, 139.0,
144.6, 150.2, 162.2, 172.3 ppm; IR (KBr pallet) 3363, 3277, 3195, 1692, 1624, 1533, 1488, 1214,
1034, 847 cm’'; HRMS Cal. for [M-H]: C,7H,4NOs: 280.0974. Found: 280.0980.

3-(Amino-phenyl-methylene)-5-hydroxy-4,7-dimethyl-3 H-benzofuran-2-one (5n)

Yield: 82 %; Pale yellow solid; mp: 238-240 °C; '"H NMR (250 MHz, Acetone-dg) 6 1.16(s, 3H),
2.23(s, 3H) 6.46(s, 1H), 7.36(brs, 1H) 7.49 ~ 7.61(m, 6H), 9.13(brs, 1H) ppm; *C NMR (62.9 MHz,
Acetone-dg) : 0 14.2, 14.8, 92.4, 112.7, 114.3, 117.1, 126.0, 129.5, 129.7, 131.6, 138.9, 142.7, 152.2,
163.0, 172.2 ppm; IR (KBr pallet) 3417, 3320, 3225, 1675, 1627, 1533, 1267, 1207, 1056, 912 cm™;
HRMS Cal. for [M-H]: C;H14NOj5: 280.0974. Found: 280.0978.

Synthesis of indole 4a from the isolated f-enaminoester 3a.

CO,Et
NH, O o:@:o HO 2
~Hor CIH-C)
ZnBry(1.0 equiv),THF N
H
4a

3a RT, 1h, 86%

To a solution of the isolated [3-enaminoesters 3a (0.191 g, 1 mmol) in anhydrous THF (2 mL) were
added anhydrous ZnBr, (0.225 g, 1 mmol) and a solution of 1,4-benzoquinone (0.108 g, Immol) in

anhydrous THF (2 mL) successively at room temperature. After stirring for 1h, the reaction was
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quenched with saturated aqueous NH4Cl, and extracted with ethyl acetate (3 x 10 mL). The combined
organic layer was dried with anhydrous MgSO,, filtered, and concentrated under reduced pressure.
The residue was purified by silica chromatography to afford 4a (86 %, 0.244 g). Yield: 86 %; white
solid; mp: 174-176 °C; 'H NMR (250 MHz, Acetone-ds) & 1.25(t, J = 7.1Hz, 3H), 4.22(q, J = 7.1Hz,
2H) 6.67(s, 1H), 6.82(dd, J = 2.4 Hz, J = 8.7 Hz, 1H), 7.42 ~ 7.46 (m, 2H), 7.67 ~ 7.73 (m, 3H), 8.01
(brs, 1H) 10.82 (brs, 1H) ppm; C NMR (62.9 MHz, Acetone-ds) : & 13.8, 58.7, 106.1, 112.0, 112.7,
115.7, 127.7, 128.6, 129.2, 129.8, 130.5, 132.7, 144.7, 152.8, 164.8 ppm; IR (KBr pallet) 3380, 3282,
1655, 1624, 1454, 1377, 1294, 1234, 1190, 1045, 871 cm’; HRMS Cal. for [M-H]: C,;H;4NOs:
280.0974. Found: 280.0984.
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'H and C NMR spectra of 5a
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Current Data Parameters

NAME
EXPNO 828
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090909
Time 13.54
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
™ 65536
SOLVENT D20
NS 16
0s 0
SHH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
RG 574.7
oW 100.200 usec
DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
1H
11.60 usec
-3.00 0B

250.1320010 MHz

F2 - Processing parameters

SI 32768
SF 250.1299992 MHz
WOW M
558 0
) 0.30 Hz
B 0
oC 1.00

10 NMR plot parameters
33

1.00 cm
%% 5.00 cm
F1P 10.500 ppm
F1 2626.36 Hz
Fop ~0.250 ppm
F2 -62.53 Hz
PPMCM 0.51190 ppm/cm
HzeM 128.04274 Hz/cm

Current Data Parameters

NAME
EXPNO
PROCNO

829
1

F2 - Acquisition Parameters

Date_ 090912
Tine 13.02
INSTRUM pect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
™ 65536
SOLVENT Acetone
NS 1015
05 2
SHH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 5792.6
oW 26.550 usec
0E 6.00 usec
TE 0.0 K
01 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1 =
13C
7.60 usec
-3.00 08

62.9027864 MHz

CHANNEL f2

CPOPRG2 waltz16
NUC2 H
PCPD2 100.00 usec
pL2 -3.00 d8
PLI2 17.80 08
PLI3 21.00 of
SF02 2501310005 MHz

F2 - Processing parameters

s1 32768

SF 62.8351831 MHz
WO EM

558 0

8 1.00 Hz
68 0

[ 1.40

1D NMR plot parameters

ox 20.00 cm
oy 100.00 cm
F1P 215.000 pom
F1 13522.47 Hz
Fop -5.000 ppm
F2 -314.47 Hz
PPMCHM 11.00000 ppn/cm
HzCM 691.84698 Hz/cm
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'H and C NMR spectra of 5b
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Current Data Parameters

NAME chun-1
EXPNO 604
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091009
Time 20.13
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
L] 65536
SOLVENT Acetone
NS 16
0s 0
SWH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
RG 406.4
oW 100.200 usec
DE 6.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
11.60 usec
SFO1 250.1320010 MHz

F2 - Processing parameters

SI 32768
SF 250.1299984 MHz
WOW EM
SS8 0
L8 0.30 Hz
68 0
PC 1.00

1D NMR plot parameters

21.00 cm
cY 10.00 cm
F1p 10.000 ppm
F1 2501.30 Hz
FoP -0.500 ppm
F2 -125.07 Hz
PPMCM 0.50000 ppm/cm
HzCM 125.06500 Hz/cm

Current Data Parameters
NAME chun-1
EXPNO 605
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091009
Tine 20.40
INSTAUM spect
PROBHD 5 mm Dual 13C/
PULPROG 20pg30
™ 65536
SOLVENT Acetone
NS 793
05 2
SHH 18832.393 Hz
FIDRES 0.287360 Hz
20 1.7400308 sec
RG 3649.1
oW 26.550 usec
0E 6.00 usec
TE
01 2.00000000 sec
a11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL {1
13C
7.60 usec

-3.00 08
62.9027864 MHz

= CHANNEL f2

CPOPRG2 waltz16
Nuc2 iH
PCPD2 100.00 usec
pL2 -3.00 68
PLI2 17.80 6B
PLI3 21.00 08
5F02 250.1310005 Mz

F2 - Processing parameters
s1 32768

SF 62.8951824 MHz
WOK M
ssB 0
8 1.00 Hz
8 0
FC 1.40

1D NMR plot parameters
ox 20.0¢

0 cm
oY 50.00 cm
F1p 230.000 ppn
F1 1446589 Hz
Fop ~15.000 ppm
F2 -943.43 Hz
PPMCH 12.25000 ppm/cm
HZCH 77046600 Hz/cn
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'H and C NMR spectra of 5¢

Current Data Parameters

@ NONSDDUYTONAUITNSNM— T VO O QU UM~~~ DN el 4
n LODODVNLVLOYOST YOO DO DY VW10 I O WO EXPNO 827
- 2 2B2TBRIIISBRLEYTL CIVBsRFISTAH PROCNO 1
s 5 HHNIESRRBEBILLIBS 529383588838
@ L L T N N N Te BT 7o B To R T B (e R To i To ) L3 NS VAN S VA o VA o VAN O VN o VA o VA o Vil o V] F2 - Acquisition Parameters
Date_ 2003009
Time 13.48
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
) 55535
SOLVENT DMSO
NS 16
05 0
SWH 4990.020 Hz
NH; FIDRES 0.076142 Hz
/ 0 5.5667572 sec
HO. G 724.1
oW 100.200 usec
(0] 0E 5.00 usec
O TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

P1 11.60 usec
pL1 -3.00 08
X SFO1 250.1320010 MHz

F2 - Processing parameters
SI

250.1299994 MH;
EM
0

0.30 Hz
0

1.00

1D NMR plot parameters
cx

- T
3858549
82

21.00 cm
cY 8.00 cm
F1pP 10.500 ppm
F 5 dlalg Q| e S F1 2626.36 Hz
& 0 afo|s ol |0 S Fop -0.250 ppm
g 2 - : : 2 j 2 F2 -62.53 Hz
s PPMCM 0.51190 ppm/cm
HZCM 128.04274 Hz/cm
A anEana: | v T T e T T e
ppm 8 6 4 2 0
Current Data Parameters
NAME
53 S T M RNBR283INsBaC S S2HeLRITR e =
g VO ~ < N OO OO0 MO0 T« o NN —-omnuom FROCKD) !
a
ggo 5 8 B ogsygsngcecs s 88522328 F2 - Acauisition Paraneters
& q S S 8 3222333 ToDzsS Date_ 20090012
| Time 14.23
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 290930
0 65536
SOLVENT coc13
NS 244
0s 2
SHH 18832.393 Hz
FIORES 0.287360 Hz
A0 1.7400308 sec
NH, A6 5160.6
/ oW 26.550 usec
HO 3 5.00 usec
TE 0.0 K
O 01 2.00000000 sec
d11 0.03000000 sec
(o) DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1
13C
7.60 usec
~3.00 dB
62.9027864 MHz
CHANNEL f2
CPOPRG2 waltz16
Nuc2 1H
PCPD2 100.00 usec
pL2 -3.00 dB
pL12 17.80 d8
PL13 21.00 d8
SF02 250.1310005 MHz
F2 - Processing parameters
B 32768
SF 62.8951843 Mz
WOW EM
558 0
L8 1.00 Hz
GB o
PC 1.40
1D NMR plot parameters
f ! ) f cx 00 cn
f it Ll W ] i ‘ L [ e oy 50.00 cm
i I " i bl bl L vt il m “:“ " Fip 215.000 ppm
5 13522.47 Hz
Fap -5.000 ppm
[ e B e L e e L e B e e IR A R B e LI E e e o B F2 -314.47 Wz
o - PRMCM 11.00000 ppn/cn
ppm 200 175 150 125 100 50 25 0 o S8t 184858 Helon

S8
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'H and "*C NMR spectra of 5d

Current Data Parameters

NAME
S 802BRISIBRBRLLga SS838BI=A EXPNO 840
< B sngb2EE8E888z82¢8 SEEE895E PROCND :
g § S5se53cBggscogy 588885353
@ NN NN NN G066 600 QiAo F2 - Acquisition Parameters
Date_ 20090929
Time 10.44
INSTAUM spect
PROBHD 5 mm Dual 13/
PULPROG 2030
il 65536
SOLVENT Acetone
32
05 0
NH2 SWH 4890.020 Hz
/ )( FIDRES 0.076142 Hz
HO 0 6.5667572 sec
o RG 362
)( oW 100.200 usec
(0] DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL 1 =
H
11.50 usec
-3.00 08
SFO1 250.1320010 Mz
F2 - Processing parameters
32768
SF 2501299992 MHz
WOW EM
558 0
L8 0.30 Hz
68 0
PC 1.00
10 NMR plot parameters
21.00 cm
oy 30.00 cm
_ - ol e o) [ - Fip 10.500 ppm
B © o|aif@|8 2| |¥ 3 IN F1 2626.36 Hz
g > S|3|8|12 3|12 =] ) F2p -0.250 ppn
z a |<lo]aila B I i) e F2 ~62.53 Hz
PPMCH 0.51130 ppm/cm
HZCM 128.04274 Hz/cn
L Bl SRR R S
ppm 8 3 4 2 0
Current Data Parameters
NAME
o muw o < @© MO NO=O ~N~NM @© LM NONO W EXPNO 843
O = S 9 v RooRN®dY oo @ COLDY®A =S PROCNO 1
g Do - = B S = Boin B o=Le el o an
aggy T B8 B YT H3F 228 & BRI Y F2 - Acquisition Paraneters
O e N R Ui Date_ 20091006
Time 11.04
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
0 65536
SOLVENT Acetone
NS 424
0s 2
SHH 16832.393 Hz
NH, FIDRES 0.287360 Hz
AQ 1.7400308 sec
HO / RG 3251
oW 26.550 usec
[¢] 0 5.00 usec
TE 0.0 K
(0] 01 2.00000000 sec
o11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1
13
7.60 usec
-3.00 68
62.9027864 MHz
CHANNEL f2
CPOPRG2 waltz16
Nuc2 1H
PCPD2 100.00 usec
pL2 -3.00 08
pL12 17.80 08
PLI3 21.00 08
SFo2 250.1310005 MHz
F2 - Processing parameters
sI 32768
SF 62.8951831 MHz
WOW EM
ss8 0
L8 1.00 Hz
8 0
PC 1.40
| duk i i 1D NMR plot parameters
AN ' h bl i I 4 i L AL L ! [23 20.00 cm
L A i " Lo | BN L oy 70.00 cn
d Al f v F1P 215.000 ppm
F1 13522.47 Hz
F2p ~5.000 ppm
L L e L e e e e e e e — F2 ;3;;0%»41/
PPMCH 11. ppn/cn
ppm 200 175 150 125 100 75 50 25 0 s e el

S9
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'H and C NMR spectra of 5e

CODVWIWAUTN VLN DOUUMMO OO N D~ T ©
POYIOMNNNDITOT CODUCAD < @O D ~
= DTS AUSLUMNMINMRNOUIONDO DN =D~ S T o
£ SO RV INAINNDODINTODDD - o S
2 COROOLLOLBIIMOANMMOODT ST D@D &
NN ENENNNENN NN NN 080 e 000 o

) S

NH,
HO J

O
o

N .

2.06798
2.05922
2.05051
2.04178
2.03303
1.96377

£

x

= © o|m||o ol [e o
® g @B &2 2 & 8
s > alalls i I g
g @ S|®(|2 3| s 8
S o —lauffeu | | -
I e T ey e
ppm 8 6 4 2
0 MTDON Lo~ o~ NN © 0 Doy
D SRASQ SRS Bombbhomao & CEBSm
e W© ORD-D FoSWL2E3IBS & RLLI 3B
a g “OAUMm AN s a NN G o oW =} cocoo
s 8 oS80 ITDSUSIETe i @O
F
/ NH,
HO.
T | T L ey i i i M pren
A AT A P v g | AR
e S B L —
ppm 200 175 150 125 100 75 50 25

S10

29.227
28.918

T T Ty

0

Current Data Parameters
NAME RKY
EXPNO 836
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090915
Time 14.12
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPAOG 2030
™ 65536
SOLVENT Acetone
NS 16
DS 0
SiiH 4990.020 Hz
FIDRES 0.076142 Hz
A0 6.5667572 sec
G 12
W 100.200 usec
DE 6.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL f1
11.60 usec
-3.00 08

SFO1

250.1320010 MHz

F2 - Processing parameters

= 32768

SF 250.1299991 MHz
WOW

SSB 0

LB 0.30 Hz
6B 0

PC 1.00

1D NMR plot parameters

cX 21.00 cm
ey 5.00 cn
F1P 10.500 ppm
Fi 2626.36 Hz
Fop -0.250 ppm
F2 -62.53 Hz
PPMCM 0.51190 ppm/cm

HZCM 128.04274 Hz/cm

Current Data Parameters

NAME
EXPNO 837
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090916
Tine 14.35
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 290930

i} 65536
SOLVENT coc13

NS 628

s 2

SHH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 4095

oW 26.550 usec
0E 6.00 usec
TE 0.0 K
01 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

SFO1 62.9027864 MHz
HANNEL 2

CPOPRG2 waltz16
NuCc2 1H
PCPD2 100.00 usec
PL2 -3.00 08
PLI2 17.80 0B
PL13 21.00 08
SF02 250.1310005 MHz

F2 - Processing parameters

s1 32768

SF 62.8951831 MHz
WO EM

558 0

L8 1.00 Hz

8 0

PC 1.40

1D NMR plot parameters

ox 20.00 cm

oY 80.00 cm
F1P 215.000 pom
F1 13522.46 Hz
Fop -0.250 ppm
F2 -15.72 Hz
PPMCH 10.76250 ppn/cm
HZCM 676.90942 Hz/cm
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'H and C NMR spectra of 5f

Current Data Parameters

NAME
O 29pARISSBIRIZBA LB 3 EXPNO 855
5 ooRBSBRRRSSBo0D PR 2 PROCND 1
€ ~ DOUWLWMODAUOWDI MO WL @® 0 W T o
g8 G GEBERNEBEARRIER g8ss &
© NENNNNOOO6e8ssn EURNEYE - F2 - Acquisition Parameters
Date_ 20091013
Time 15.17
INSTRUM spect
F4C. PROBHD 5 mm Dual 13C/
PULPROG 2030
i) 65536
SOLVENT Acetone
NS 32
NH, 05 0
/ SHH 4990.020 Hz
HO. FIDRES 0.076142 Hz
A0 6.5667572 sec
o) a6 101.6
oK 100.200 usec
(0] 0E 6.00 usec
€ 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL. 1
1
11.60 usec
-3.00 d8
SFO1 250.1320010 MHz
F2 - Processing parameters
s 32768
SF 250.1299991 MHz
HOW
ss8 0
8 0.30 Hz
68 0
bL eC 1.00
Jk s J 1D NMR plot parameters
o 21.00 cm
o 5.00 cm
F1P 11.000 ppm
- m ~|m)o ofw| o F1 2751.43 Hz
g X B1S|S I S Fop -0.000 ppm
g & 82|12 SRS 8 o 500 1z
5 S el =Sl = PPMCM 0.52381 ppn/cn
HZCM 131.02048 Hz/cn
R e EAEAmas AT e RS B AR '
ppm 10 8 6 4 2
Current Data Parameters
NAVE
™ DDV OVAUNMUNMCONO NN~ O D cauv~®mom EXPNO 858
© AR IRIODNONUONDAUDOIMBIRD MDD SoowSsS®@aa PROCNO 1
s = MRERSESENETESoaaanRIBnSRER RS-ands
a8 CoRreRREssdlRlal8AEECS8R SRR U F2 - Acquisition Parameters
& SEenEIC22DTII/IQNTIIDIDIDCS Date. 20091013
. Tine 16.09
INSTRUM spect
PROBHD 5 mm Dual 13C/
C PULPROG 2gpg30
3 0 65536
SOLVENT Acetone
NS 105
0s 2
SHH 16832.393 Hz
NH FIDAES 0.287360 Hz
2 A0 1.7400308 sec
/ RG 4096
HO OW 26.550 usec
3 6.00 usec
O TE 0.0 K
01 2.00000000 sec
(0] 11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 =
13C
7.60 usec
-3.00 08
62.9027864 MHz
CHANNEL f2 =
CPOPRG2 waltz16
Nuc2 1H
PCPD2 100.00 usec
PL2 -3.00 dB
pLI2 17.80 08
PL13 21.00 08
sF02 250.1310005 Mz
F2 - Processing paraneters
SF 62.8951872 MHz
WOW EM
558 0
L8 1.00 Hz
6B 0
pC 1.40
1D NMR plot parameters
" ) L A cx 20.00 cm
" " RPN A " oy 12.00 cm
Ay o i s WA au kL L oo o o
F1 13622.47 Hz
Fop -5.000 pom
T e A e m T T T T T F2 -314.47 Hz
ppm 200 175 150 125 100 75 50 25 0 i o1 oeee ponen

S11
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'H and C NMR spectra of 5g

Current Data Parameters

NAME
58983852238 39858235891 3 8% ORISR EXPNO 852
e SOBRNFOIoODIDROBDIBDBQNDD 3 S Roaoq PROCNO 1
S SoBHBBIBLLINISEZTIFLLEY & 58 88338
& j ) ) i Sy A ) i ! B9 8o
ONNNNNNNNNN NN N0 600600 @ Y Y F2 - Acquisition Parameters
Date_ 20091007
Tine 11.24
INSTRUM spect
PROBHD 5 mm Dual 13C/
H3CO, PULPROG 2930
i) 65536
SOLVENT Acetone
NS 16
oS 0
/ NH; SHH 4990.020 Hz
FIDRES 0.076142 Hz
HO. A0 6.5667572 sec
o A6 362
W 100.200 usec
(0] 0E 6.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1
1H
11.60 usec
-3.00 08
SFO1 2501320010 MHz
F2 - Processing parameters
sI 32768
SF 250.1299992 MHz
WO EM
X 558 0
L8 0.30 Hz
68 0
PC 1.00
1D NMR plot parameters
X 21.00 cm
oy 10.00 cm
F1P 10.500 ppm
s 3 g § ISR § 3 F1 2626.36 Hz
H e} g el el e Qo] B = o F2p -0.250 ppm
5 S slals!lall<] [« 1= ™ fe “52.53 e
PPMCM 0.51190 ppm/cm
HZCM 128.04274 Hz/cm
T S RERRET A e e T
ppm 8 6 4 2 0
Current Data Paraneters
NAME RKY
o0 o T no ® 0 VD= oW~ ~ ) M0 0O QWD N~ EXPNO 831
N~ o= S Yo & o @00 ©FON o © OCOI IO PROCNO i
ebAd & mb ~ 3 AaND 9o S o S o RS<daoa>
888 <38 3 9 SRR L2228 & B SR8 R F2 - Acquisition Paraneters
S e brid T b il i Date_ 20090912
Tine 13.25
INSTRUM spect
PROBHD 5 mn Dual 13C/
PULPROG 2g0g30
0 65536
H3CO SOLVENT coc13
NS 349
0s 2
SWH 18832.393 Hz
FIORES 0.287360 Hz
NH, AQ 1.7400308 sec
/ 6 5792.6
oK 26.550 usec
HO DE 6.00 usec
o) TE 0.0 K
01 2.00000000 sec
(o] d11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
13C
7.60 usec
-3.00 08
62.9027864 Mz
CHANNEL f2
CPDPRG2 waltz16
Nuc2 H
PCPD2 100.00 usec
PL2 -3.00 d8
pLI2 17.80 08
PL13 21.00 08
SF02 2501310005 MHz
F2 - Processing parameters
st 32768
S 62.8951831 MHz
WOW EM
ss8 0
L8 1.00 Hz
68 0
PC 1.40
10 NMR plot parameters
| c 20.00 cm
Ll b ok i i 0 L Rl R bt il Gk R (k) ) i oy 65.00 cm
| il " Uk b i | e i i) F1p 215.000 ppn
F1 13522.47 Hz
F2p -5.000 ppn
e B e e e T = — — T ———r F2 -314.47 Hz
pom 200 175 150 125 100 25 0 e R e ke

S12
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'H and C NMR spectra of 5h

Current Data Parameters
NAME chun-1
SHNB283BSbonbaNnA88RR SSHAS38YNBRBAILY IS EXPNO 601
S-S 3aROBYMOBUSDE S0 PRAUIDRNODIMOOIDS == PROCND |
R3SS33nwbBOBEONDIYTS~D TodmooooooconNNA OO
sooooNNNNNNGCOO oo owY dadadddddN-o—— ooo
T F2 - Acquisition Parameters
Date_ 20091009
Tine 16.08
INSTRUM spect
| PROBHD 5 mn Dual 130/
| PULPROG 2930
| ol 65536
| SOLVENT Acetone
| NS 16
| 05 0
SWH 4990.020 Hz
V( « FIDRES 0.076142 Hz
Y ‘( A0 6.5667572 sec
RG 1290.2
oW 100.200 usec
DE 6.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1 =
1H
11.60 usec
-3.00 08
SFO1 250.1320010 Mz
F2 - Processing parameters
s1 768
SF 250.1299979 Mz
WOW
558 0
L8 0.30 Hz
68 0
_J PC 1.00
st J S 10 NMR plot parameters
[ 21.00 tm
| oy 20.00 cm
F1p 10.000 ppn
H 833 [8E8E B 2 = s 00
5 = = | 1= ~ ppm
N I B = T
- PPMCM 0.50000 ppm/cm
HZCH 12506500 Hz/cm
r T T IR T T T T T T
ppm 9 8 7 6 5 4 3 -] 1 0
< 2BEIN BIIZ  BEE
5 S Mg m wowom Sa v
g RRL%Q K383 38z
5 AE89 N 588y @83
INT LTV -
EXPNO 3
PROCNO 1
Date. 20100520
Time 23.11
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG zgpg30
65536
SOLVENT Acetone
Ng 12288
DS 4
SWH 50000.000 Hz
FIDRES 0.762939 Hz
20 0.6554100 sec
RG 128
oW 10,000 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
Dll 0.03000000 sec
TDO 1
CHANMEL f1 =
13¢
10.00 usec
-1.80 dB
PL1R 55.12746048 W
SFO1 100.6228298 MHz
= CHANNEL £2 ===
CEDPRG2 waltz16
NUC2 18
BCPDZ 90.00 usec
PL2 -3.30 dB
PL12 15.78 dB
PLL3 19.78 dB
PL2W 25.24049377 W
PL12W 0.31195927 W
PL13W 0.12419319 w
SFO2 400.1316005 MHz
st 32768
SF 100.6127690 MHz
WDW EM
SSB 0
15 3.00 Hz
e 0
BC 1.40
T T T T T T T T T T T ==
220 200 180 160 140 120 100 80 60 40 20 ppm

S13
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'H and "*C NMR spectra of 5i

3

e o
o b oy
o & =
s B @ =
- o
i |
J I
\ iy A ‘ b
- e _ L P v
N I\
\ b
k\\ r/// ZINA \
- o1 olm 3 =
5 oy & ‘-‘ 2
2 e =
3 e
= [=3 o
oon 3 & 7 g 5 4 3 ] 1 0
& o wwmwm 6B S 6 -
2 =1 wBSITm SABINT I8
. a s 88538 382358 8 8925588
a o o So~wLUm WOM = o~ [=3 o o o o o]
& : § FBsey gedzes s 8852398

HO ]

L B e e e e B
ppm 200 175 150 125 100 75

S14

an——

T
50 25 0

Currenl Data Farameters
NAME Cnun
CXPRO 730
PROCHD 1

F2 - cquisiticn Porameters
Uale_

20100405
20.33
spect

£

2320
65536

5 mm Dual

4990 .020 Hz
0.076112 Hz
F.5B67572 sec

K
1.0000000C sec
000000000 sec

MERAR 0.01500000 sec
= = CHANNEL 1 =

KL H

3] 11,10 usac
Pl -1.00 dB

5F01 250, 1320010 FHz

F? - Frocessing parameters
5 32758
2501299382 MKz
EM
a
0.30 Hz
]
FC 1.00

21.00 tm
500 o

10 000 ppn
2501.30 Hz
-0.500 pom
-175.07 Hz
550000 ppm/em
55 0B500 Hz/em

Current Data Parameters
NAME chun-1
EXPNO 610
PROCNO 1

F2 - Acquisition Parameters
20091012

Date_

Time 21.42
INSTRUM spect
PROBHD 5 mn Dual 13/
PULPROG 2gpg30

™ 65536
SOLVENT Acetone

NS 512

08 2

ShH 18832.393 Wz
FIDRES 0.287360 Hz
a0 1.7400308 sec
"6 4096

oW 26.550 usec
0E 6.00 usec
TE 0.0 Kk
01 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999998 sec

MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1

13C
7.60 usec

-3.00 0B
62.9027864 MHz
CHANNEL f2
waltz16

1H
100.00 usec
-3.00 08
17.80 08

21.00 df
250.1310005 Mz

F2 - Processing parameters
s

32768
SF 62.8951824 Mz
HOW EM
s5B 0
L8 1.00 Hz
68 0
C 1.40

10 NMR plot parameters
o

20.00 cn
[ 35.00 cm
F1p 230.000 ppm
F1 14485.89 Hz
Fop -15.000 ppm
F2 -943.43 Hz
PPMCH 12.25000 ppn/cm
HZCM 770.46600 Hz/cm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

'H and "*C NMR spectra of 5j

ppm
9.04459
7.97209

N

é

Integral
0.8063

7.42019
7.39271
7.38881
7.36308
7.35498
7.34030
7.33480
7.33148
7.31767
7.30905

28282

90461
6.87060
6.80988
6.80001
6.55982
6.54977
6.52584
6.51584

N

o

I

[®)

(@) =
zZ

0140
1.0133
1.0249

0.9375

0.9236
4.9893

1

©

4.17865
—2.92603
2.08992
2.07119
2.06245
2.05365
2.04490
2.03614
1.96755
0.00001

{

x

2.0000

w0

ppm

NH,

O

@ -]
i

171.696
164.353

206.382

154.254
129.790
129.509
128.033
127.458
110.544
110.470
90.617
39.593
30.809
30.500
30.192
29.885
29.577
29.269
28.962

———143.691

__—135.886
TT~—106.769

T
150

Current Data Parameters
E

NAME chun-1
EXPNO 606
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091012
Time 20.02
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 65536
SOLVENT Acetone
NS 16
DS 0
SHH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
RG 456.1
oW 100.200 usec
DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1 =
1H
11.60 usec
-3.00 dB
SFO1 250.1320010 MHz

F2 - Processing parameters
SI

2768
SF 250.1299984 MHz
HOW
SSB 0
L8 0.30 Hz
6B 0
PC 1.00

1D NMR plot parameters
[>%

21.00 cm
cY 4.00 cm
F1P 10.000 ppm
F1 2501.30 Hz
Fap -0.500 ppm
F2 -125.07 Hz
PPMCM 0.50000 ppn/cm
HZCM 125.06500 Hz/cm

Current Data Parameters

NAME chun-1
EXPNO 609
PROCNO 1

F2 - Acquisition Paraneters

Date_ 20091012
Tine 21.09
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
™ 65536
SOLVENT Acetone
NS 458
05 2
ShH 18832.393 Hz
FIDRES 0.287360 Hz
A0 1.7400308 sec
RG 3649.1
oW 26.550 usec
DE 6.00 usec
TE 0.0 K
01 2.00000000 sec
911 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1
130
7.60 usec

62.9027854 MHz

CHANNEL f2
waltz1

250.1310005 MHz

F2 - Processing parameters
st 32768

SF 62.8951824 MHz
WOW Y
558 0
L8 1.00 Hz
o8 0
PC 1.40

1D NMR plot parameters
20.00

oY 30.00 cm
F1P 230.000 ppm
F1 14465 .89 Hz
Fop -15.000 ppn
F2 -043.43 He
PRUCH 12.25000 ppn/cm

HZCH 770.46600 Hz/cn
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'H and "*C NMR spectra of 5k

Current Data Parameters
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o 0 ceoscvosa YuTomonccsmoow v ol
8 N a08aSeea3d SSRmBanEIINSER
< e R ORNeOoos9y PSS ONDBRNBHIANBD PROCNO 1
S D SoBom®d@omN DRI IBODSTIOmOMmS
s & & o8383XBBDH SBIRRRESEISSAER
© N Noowooooeo LIV VIV NI VRV VI VI gy F2 - Acquisition Parameters
Date_ 20091009
Time 11.11
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
i) 65536
SOLVENT Acetone
NS 16
NH, 0s 0
/ SHH 4990.020 Hz
HO. FIDRES 0.076142 Hz
AQ 6.5667572 sec
(0] RG 228.1
oH 100.200 usec
(0] 0E 6.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
1 11.60 usec
PLY -3.00 08
3 250.1320010 MHz
F2 - Processing parameters
s 32768
SF 250.1299992 MHz
WOW EM
S8 0
L8 0.30 H
68 0
PC 1.00
oo 10 NMR plot parameters
21.00 cn
Y 10.00 cm
F1P 10.500 ppm
3 5 o |e 2lsls S o] F1 2626.36 Hz
e 3 ol |2 s|els o o Fep -0.250 ppm
2 > > ; F2 -62.53 Hz
= = ML il e o it PPHCM 0.51190 ppn/cm
HZCM 128.04274 Hz/cm
T e T T o
ppm 8 6 4 2 0
Current Data Parameters
NAME RKY
S o om © ) ~ R < oNuUTOOOmu® EXPNO 854
3= o< © Y © N = BDODDYT MA@« QM PROCNO s
e™3 NEN Y o < RS = RELIIBAaNG
age hll 5 = o 228 2 288822388 F2 - Acquisition Parameters
o P = = = 5T Date_ 20091009
Time 11.21
/ \ / K INSTRUM spect
PROBHD 5 mn Oual 13C/
PULPROG 290930
) 65536
SOLVENT coc13
NS 673

2
18832.393 Hz
0.287360 Hz
1.7400308 sec

3251
26.550 usec
6.00 usec
0.0 K
2.00000000 sec
0.03000000 sec

I
e}
9&\(\
o

DELTA 1.89999998 sec

MCREST 0.00000000 sec

MCHRK 0.01500000 sec
= CHANNEL f1 =

NUCT 13C

Pl 7.60 usec
L1 -3.00 dB
SFO1 62.9027864 MHz

= CHANNEL f2 =

CPOPRG2 waltz1b
N2 1H
PCPD2 100.00 usec
PL2 -3.00 08
pLI2 17.80 0B
PL13 21.00 0B
sF02 250.1310005 MHz

F2 - Processing parameters

s1 32768
SF 62.8951849 MHz
WO EM
558 0
L} 1.00 Hz
B 0
PC 1.40

1D NMR plot parameters
ox

-

20.00 cm
WWW oY 40.00 cm
F1P 215.000 ppn
F1 13522.47 Hz
Fop -5.000 ppm
T T — T T — T ;2 ~3[1);63;Hz/
PMCH 11, ppm/cn
ppm 200 175 150 125 100 75 50 25 0 zcH 69184698 Hz/cn
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'H and "*C NMR spectra of 51

Current Data Parameters

T — s B s BEES & e
foiRBRE SRR YER38332
- 3 BIbB8bax 28I HIRBSTRES PROCNO 1
= 3 gE8RBEeyT SRERIALRBTSER
8 < D I o R bl s
@ w© wwwwww LV S VI VN S VA VA o VI VA VAN S VANV o VIR o o F2 - Acquisition Parameters
Date_ 20091006
Time 10.20
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 65536
NH2 SOLVENT Acetone
NS 32
HO / 0s 0
SWH 4990.020 Hz
O FIDRES 0.076142 Hz
AQ 6.5667572 sec
O RG
DW 100.200 usec
DE 6.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
1H
11.60 usec
-3.00 dB
250.1320010 MHz
F2 - Processing parameters
SI 32768
SF 250.1299992 MHz
WOW EM
X SSB 0
LB 0.30 Hz
] 0
J PC 1.00
= 1D NMR plot parameters
CX 21.00 cm
cY 10.00 cm
F1P 10.500 ppm
2 2 Z : f i i z ‘: z F2 -62.53 Hz
= PPMCM 0.51190 ppm/cm
HZCM 128.04274 Hz/cm
ppm 8 6 4 2 0
Current Data Parameters
NAME RKY
o o < = ~ vow o SOo-wowDo D EXPNO 848
28 Y I8 5 Y83 S SB8BrYmazsr PROCNO '
N8 ] S 0. & SEY R SREILFBRGRS
ge9 Falid = Q N s2 9 o 223822238y F2 - Acquisition Paraneters
o o ~ o~ -~ - - — e Date_ 20091006
Time 10.30
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
0 65536
SOLVENT coc13
NS 524
0s 2
SHH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
NH2 A6 3649.1
W 26.550 usec
HO / DE 6.00 usec
TE 0.0 K
O 01 2.00000000 sec
d11 0.03000000 sec
O DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 =
7.60 usec
-3.00 @8
SFO1 62.9027864 MHz
CHANNEL f2
CPDPRG2 waltz16
NuC2 H
PCPD2 100.00 usec
PL2 -3.00 d8
PL12 17.80 0B
PL13 21.00 dB
SF02 250.1310005 MHz
F2 - Processing parancters
S
SF 62.8951831 MHz
WOW
SSB 0
LB 1.00 Hz
6B 0
PC 1.40
10 NMR plot parameters
C; 20.00 cm
cY 70.00 cm
F1P 215.000 ppm
F1 13522.47 Hz
Fap ~5.000 ppm
¥ L S e S s B S S e B B B s e e B T T F2 —314.A7Nz/
ppm 200 175 150 125 100 75 50 25 0 s o B1E0 e
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'H and "C NMR spectra of 5m
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F2 - A
Dat

Current Data Parameters
NAME

chun-1
EXPNO 674
PROCNG 1
2 - Acouasition Parameters
Date_ 20100215
Time 15.46
INSTRUM spect.
PROBHD 5 mm Dusl 13C/
PULPROG 2930

55536
SOLVENT Acetone
NS 32
D3 0
sHil 4935 020 Hz
FIDRCS 0.076142 Hz
40 6.5657572 sec
RE 912.3
on 100200 usec
oE £.30 usec
TE 0.0 K
1 1.00000000 sec
MCREST 0.00000000 sec
NMCHRK 0.01500000 sec

CHANNEL 11

H

11.10 usec
-1.00 dB
2501320040 M4z

ing parameters
32768

SF 2501299961 MHz
[

356 0

8 0.30 Hz
i )

e 1.00

10 NsfR plot parameters

ox 21.00 cm
cy 5.00 tm
F1p 42.000 pom
F1 5001.56 Hz
F2p -0.500 ppm
F2 -125.07 Hz
PRUCH 0.58524 ppn/cn

HaCH 14886692 Hz/cn
Data Parzneters
chun-1
701

1

auisitson Parameters
20100219
54
spect

1.7400308
5782.6
26.550

5.00
0.0

sec

200000099
003000009 sec
1.89999998 sz
0.0000000 sec
0.04560060 sec

HINKEL. £1

usec

2.9 o
62.9027054 Kz

HANNEL £2 -
CPTPRC2 waltzls

NUc2 1
PLRCR 10000 usec
2 1.00 0B
L2 17.80 8
PL13 21.00 08
02 250.131900% KHz
¥2 - Pracessing paranecess
s 32768

SF 62.6951761 Mz
KK Bk

558 0

Le 100 He
3 a

Es 1.9

10 MR plot paramezers

cx 26.00 cn
ey 120,00 cp
F1p 230.000 ppn
F1 16665 89 H
Fap -15.000 pra
=2 -e43.43 by
PEMCH 12.25000 vom/cr
HzeH 77048534 z/en
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'H and C NMR spectra of 5n
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Current Data Parameters

NAHE chun-1
-
g
5] F2 - Acquisition Paramets
Date_ 20100215
Tine 16.57
INSTALK spect
PRDBHO S mm Dual 13C/
PULPROG 7030
I 85535
SOLVENT Acetone
NS 38
s o
SHH 4990.020
FIDRES 0.076142 t
a0 5.56657572 <
B 8127
oW 100.260 ¢
e 6.00 1
e 0.0t
o1 1.00000000 ¢
MCREST ©.00000000 ¢
HOHRK 001500000 ¢
= CHANNEL f1
1H
11,10 1
-1.00 ¢
SFO1 250,1320010
F2 - Processing paraneter
st 32768
S 250.12999561 1
WO EMm
S5B 0
LB 0.30
GR a
B 1.c0

e 10 WMR plot pararele~s
8 2100 ¢
7.0

oy . T
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PULPROS 20330
6553
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05 H

SHH 18832.363 He

FLORES 0.297380 Hz

a0 1.7400908 sec

3 7

th 26,550 usec

e 5.00 usec

1€

ot 2.00000000 st

11 0.03000000 sec

DELTS 1.89939998 sec

MCREST 0.00000008 ser

MEHRK 0.01500000 st

150
7.50 usec

00 d
62.3027884 2

CHAHNEL 2 =

€POPRG2 ualtz1s
nuc2 1
D2 106.00 user.
P2 .00 0B
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= 62 s’;ﬁwﬂ vz
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20 00 tn
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NAMT Chun
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HO. 0 69536
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NE 3z
oS q
N SHH 4530 030 Hr
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H 40 6 5667572 ser
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= 5.00 user
T 0.0 K
ol 1.0000000 sec
MCREST £.00003000 e
MCHRKC 0.DIR00000 se
grs CHAMMEL 1
N 1H
1 11.10 usec
L1 -1.00 o8
il 250.1320010 Mz
FP - Processing narameters
5 32768
SF 2501299091 M4z
WDk £
X i) ]
8 0.30 kz
a3 0
k = 1.00
| O
S - 10 NMR plot parameters
o 21.00 cr
LA ) I Y cr
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vs 2
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