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I. General

All reagents were purchased from commercial sources and used without treatment, unless otherwise
indicated. The products were purified by column chromatography over silica gel. *H and **C NMR
spectra were recorded at 25°C on a 300 or 400 and 100 MHz spectra, respectively, and TMS as internal
standard. IR spectra (KBr) were recorded on FTIR-spectrophotometer in the range of 400-4000 cm'™.
Elemental analyses were carried out on a Perkin-Elmer PE-2400 analyzer. All melting points were
determined in open capillary tubes in a Thiele apparatus and were uncorrected.

I1. Synthesis and Analytical data of compounds 3

(1) Synthesis of compounds 3

Typical procedure for the preparation of substituted y-lactams (with 3a as an
example):

The Corey—Chaykovsky reagent was prepared by adding NaH (4.0 mmol) in one
portion into a solution of trimethylsulfoxonium iodide 2 (1.2 mmol) in DMSO (5.0
mL) under stirring. The mixture was then stirred for 15 min at room temperature. To
the above Corey—Chaykovsky reagent was added 1a (1.0 mmol). The mixture was
stirred at room temperature for 6.0 h. After the reaction was completed, the resulting
mixture was poured into saturated aqueous NH4ClI (100 mL), which was extracted
with dichloromethane (3x30 mL). The combined organic phase was washed with
water, dried over anhydrous MgSQy, filtered, and evaporated in vacuo. The crude
product was purified by flash silica gel chromatography (petroleum ether/ethyl acetate
4:1, vIv) to give 3a as a white solid (82%).

(11) Analytical data of compounds 3

&

HO /—N
o

4-Hydroxy-4-methyl-2-phenyl-2-azaspiro[4.4]nonan-1-one (3a)

White solid; mp: 93-95 °C; *H NMR (400 MHz, CDCls): & = 1.39 (s, 3H), 1.61-1.63 (m, 1H),
1.72-1.76 (m, 4H), 1.83-1.91 (m, 3H), 1.98-2.02 (m, 1H), 3.71 (ABq, Jag = 10.0 Hz, Avag = 15.0 Hz,
2H), 7.12 (t, J= 7.5 Hz, 1H), 7.36 (t, J = 7.5 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H); **C NMR (100 MHz,
CDClg): 6=121.1,26.1, 26.2, 28.7, 33.0, 59.2, 60.4, 75.1, 119.5 (2C), 124.1, 128.7 (2C), 139.6, 178.7;
IR (KBr, neat): v = 3404, 1670, 1599, 1501, 1406, 1326, 1231, 1142, 875, 754 cm™; Anal. Calcd for
C1sH1gNO,: C, 73.44; H, 7.81; N, 5.71; Found: C, 73.29; H, 7.86; N, 5.76. MS: m/z [M + 1]" calcd for
CisH1gNO,™: 246.1; found 246.1.
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4-Hydroxy-4-methyl-2-(p-tolyl)-2-azaspiro[4.4]Jnonan-1-one (3b)

White solid; mp: 135-137 °C; *H NMR (400 MHz, CDCl5): 6 = 1.38 (s, 3H), 1.62 (br s, 1H), 1.73-1.77
(m, 4H), 1.86-1.88 (m, 3H), 1.98-2.02 (m, 1H), 2.32(s, 1H), 3.68 (ABq, Jag = 10.0 Hz, Avag = 18.0
Hz, 2H), 7.15 (d, J = 8.5 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H); *C NMR (100 MHz, CDCl,): § = 20.8,
21.2,26.1,26.2, 28.7, 33.1, 59.3, 60.4, 75.4, 119.6 (2C), 129.3 (2C), 133.8, 137.1, 178.3; IR (KBr,
neat): v = 3393, 2957, 1670, 1514, 1402, 1231, 814, 581, 515 cm™; Anal. Calcd for C;5H,;NO,: C,
74.10; H, 8.16; N, 5.40; Found: C, 74. 31; H, 8.11; N, 5.16.

Cl

2-(4-Chlorophenyl)-4-hydroxy-4-methyl-2-azaspiro[4.4]nonan-1-one (3c)

White solid; mp: 143-144 °C; 'H NMR (400 MHz, CDCls5): 6 =1.39 (s, 3H), 1.61-1.74 (m, 5H),
1.84-1.86 (m, 3H), 1.98-2.02 (m, 1H), 3.67 (ABq, Jag = 10.0 Hz, Avpag = 19.0 Hz, 2H), 7.30 (d, J = 9.0
Hz, 2H), 7.58 (d, J = 9.0 Hz, 2H); *C NMR (100 MHz, CDCl): & = 21.2, 26.2, 26.3, 28.7, 33.4, 59.1,
60.5, 75.3, 120.5 (2C), 128.8 (2C), 129.2, 138.2, 178.5; IR (KBr, neat): v = 3389, 2960, 1672, 1494,
1398, 1231, 1089, 829, 573 cm™; Anal. Calcd for C;5HgNO,: C, 64.40; H, 6.49; N, 5.01;Found: C,
64.17; H, 6.53; N, 5.07.

Ho ,—N

4-Hydroxy-2-(4-methoxyphenyl)-4-methyl-2-azaspiro[4.4]nonan-1-one (3d)

White solid; mp: 93-96 °C; 'H NMR (300 MHz, CDCls): & = 1.38 (s, 3H), 1.58-1.66 (m, 2H),
1.72-1.76 (m, 3H), 1.86-1.89 (m, 3H), 1.96-2.02 (m, 1H), 3.67 (ABQ, Jag = 10.0 Hz, Avag = 17.0 Hz,
2H), 3.79 (s, 3H), 6.89 (d, J = 9.0 Hz, 2H), 7.52 (d, J = 9.0Hz, 2H); **C NMR (100 MHz, CDCl5): & =
21.2,26.1,26.2, 28.6, 33.1, 55.4, 59.6, 60.2, 75.4, 113.9 (2C), 121.2 (2C), 132.9, 156.3, 178.1; v =
3419, 3128, 2953, 1670, 1516, 1398, 1288, 1252, 1032, 827 cm™; Anal. Calcd for C14Hx; CINOs: C,
69.79; H, 7.69; N, 5.09; Found: C, 69.98; H, 7.63; N, 5.15.
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2-(2,4-Dimethylphenyl)-4-hydroxy-4-methyl-2-azaspiro[4.4]Jnonan-1-one (3¢)

Yellow solid; mp: 88-91 °C; *H NMR (300 MHz, CDCly): & = 1.38 (s, 3H), 1.73-1.76 (m, 2H),
1.84-1.99 (m, 5H), 2.11 (s, 3H), 2.23 (s, 3H), 3.28 (br s, 1H), 4.14 (d, J = 9.0 Hz, 1H), 4.57 (d, J =
9.0 Hz, 1H), 6.55 (d, J = 8.0 Hz, 1H), 6.90 (d, J = 8.5 Hz, 1H), 6.93 (s, 1H); °C NMR (100
MHz, CDCl3): 6 = 17.7 (2C), 20.3, 25.8, 25.9, 28.7, 31.5, 58.3, 61.9, 73.7, 115.1,
125.5, 127.0, 128.4, 131.7, 140.0, 181.4; IR (KBr, neat): v = 3442, 2955, 1771, 1616,
1512, 1387, 1308, 1263, 1138, 1032, 804 Cm'l; Anal. Calcd for C17H:NO;y: C, 74.69;
H, 8.48; N, 5.12; Found: C, 74.42; H, 8.52; N, 5.17.

o

HOo /—N
o)

2-(3-Chlorophenyl)-4-hydroxy-4-methyl-2-azaspiro[4.4]nonan-1-one (3f)

Yellowish solid; mp: 105-108 °C; 'H NMR (400 MHz, CDCl3): 8 =1.31 (s, 3H), 1.52-1.56 (m, 1H),
1.63-1.71 (m, 3H), 1.75-1.96 (m, 5H), 3.60 (ABQ, Jag = 10.0 Hz, Avag = 15.0 Hz, 2H), 7.01 (d, J = 8.0
Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 7.44 (d, J = 8.5 Hz, 1H), 7.64 (s, 1H); *C NMR (100 MHz, CDCl,):
6=20.9, 26.0, 26.2, 28.5, 33.2,59.0, 60.5, 74.9, 117.1, 119.4, 123.9, 129.6, 134.3, 140.6, 179.1; IR
(KBr, neat): v = 3404, 2961, 1676, 1595, 1483, 1406, 1385, 1334, 1227, 876, 779, 681 cm™; Anal.
Calcd for C45sH15CINO,: C, 64.40; H, 6.49; N, 5.01; Found: C, 64.32; H, 6.42; N, 5.06;.

(

Ho ,—N
o)

4-Hydroxy-4-methyl-2-(m-tolyl)-2-azaspiro[4.4]nonan-1-one (3g)

Yellow solid; mp: 98-100 °C; *H NMR (300 MHz, CDCl;): & = 1.38 (s, 3H), 1.59-1.63 (m, 1H),
1.72-1.76 (m, 3H), 1.83-2.01 (m, 4H), 2.35 (s, 3H), 3.69 (AB(q, Jag = 10.0 Hz, Avag = 11.5 Hz, 2H),
6.94 (d, J = 7.5 Hz, 1H), 7.23(t, J = 8.0 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.53 (s, 1H); *C NMR (100
MHz, CDCly): 6 =21.2,21.5,26.1,26.2,28.7,32.9,59.3, 60.4, 75.1, 116.5, 120.3, 124.9, 128.5, 138.5,
139.5, 178.7; IR (KBr, neat): v = 3369, 2959, 1666, 1495, 1391, 1333, 1231, 1188, 1142, 891, 773,690
cm™; Anal. Calcd for C;H,;NO,: C, 74.10; H, 8.16; N, 5.40; Found: C, 73.96; H, 8.12; N, 5.47.
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e

HO /—N
(o)

4-Hydroxy-4-methyl-2-(3-nitrophenyl)-2-azaspiro[4.4]nonan-1-one (3h)

White solid; mp: 140-142 °C; *H NMR (300 MHz, CDCl;): & = 1.42 (s, 3H), 1.63-1.78 (m, 4H),
1.82-1.91 (m, 4H), 2.00-2.05 (m, 1H), 3.76 (ABq, Jag = 9.5 Hz, Avag = 14.0 Hz, 2H), 7.50 (t, J = 8.0
Hz, 1H), 7.94 (dd, J; = 1.0 Hz, J, = 8.0 Hz, 1H), 8.15 (dd, J; = 1.0 Hz, J, = 8.0 Hz, 1H), 8.39 (t, J; =
2.0 Hz, 1H); ®C NMR (100 MHz, CDCl5): § =20.9, 26.2, 26.3, 28.5, 33.6, 59.0, 60.7, 75.1, 113.6,
118.3, 124.8, 129.5, 140.6, 148.3, 179.5; IR (KBr, neat): v = 3358, 2962, 2869, 1663, 1421, 1406, 1329,
1221, 1132, 791, 759, 649 cm™*; Anal. Calcd for C15HigN,0,: C, 62.06; H, 6.25; N, 9.65; Found: C,
62.32; H, 6.17; N, 9.61.

CF;

HO /—N

4-Hydroxy-4-methyl-2-(4-(trifluoromethyl)phenyl)-2-azaspiro[4.4]nonan-1-one (3i)

White solid; mp: 143-145 °C; *H NMR (400 MHz, CDCl5): & = 1.40 (s, 3H), 1.59-1.63 (m, 1H),
1.71-1.77 (m, 4H), 1.82-1.90 (m, 3H), 1.98-2.03 (m, 1H), 3.72 (ABq, Jag = 10.0 Hz, Avag = 14.0 Hz,
2H), 7.59 (d, J = 8.5 Hz, 2H), 7.76 (d, J = 8.5 Hz, 2H); **C NMR (100 MHz, CDCl,): § = 20.5, 25.7,
25.8,28.1, 33.0, 58.5, 60.2, 74.6, 118.4 (q, 2Jc.r = 28 Hz, 3C), 123.4 (q, Jcr = 270 Hz, 1C), 125.5 (2C),
142.1,178.9; IR (KBr, neat): v = 3433, 2966, 1693, 1674, 1914, 1524, 1398, 1325, 1117, 1068, 841
cm™; Anal. Calcd for CigH1sFsNO,: C, 61.33; H, 5.79; N, 4.47; Found: C, 61.14; H, 5.85; N, 4.42.

4-Hydroxy-4-methyl-2-(naphthalen-1-yl)-2-azaspiro[4.4]Jnonan-1-one (3j)

Yellowish solid; mp: 146-148 °C:'H NMR (300 MHz, CDCl3): 6 =1.40 (s, 3H), 1.63-1.78 (m, 2H),
1.86-1.91 (m, 5H), 2.02-2.12 (m, 2H), 3.66 (ABq, Jag = 10.0 Hz, Avpag = 27.0 Hz, 2H), 7.31 (d, J=7.0
Hz, 1H), 7.73-7.50 (m, 3H), 7.80 (d, J = 8.5 Hz, 1H), 7.84-7.88 (m, 2H); *C NMR (100 MHz,
CDCly): 6 =21.1,26.1, 26.2, 28.3, 32.9, 59.3, 62.2, 76.3, 122.9, 124.6, 125.4, 126.1, 126.5, 127.9,
128.2,130.0, 134.4, 135.4, 179.7; IR (KBr, neat): v = 3462, 2962, 1676, 1526, 1398, 1348, 1279, 1138,
741,671 cm™;  Anal. Calcd for CygHyNO,: C, 77.26; H, 7.17; N, 4.74; Found: C, 77.52; H, 7.14; N,
4.66.
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4-Hydroxy-4-methyl-2-(pyridin-2-yl)-2-azaspiro[4.4]nonan-1-one (3k)

White solid; mp: 100-102 °C; *H NMR (300 MHz, CDCl5): & = 1.39 (s, 3H), 1.60-2.06 (m, 8H), 3.88
(d, J=11.5Hz, 1H), 4.06 (d, J = 11.5 Hz, 1H), 7.01 (dd, J;, =5.5 Hz, J, = 7.0 Hz, 1H), 7.68 (dt, J; =
2.0 Hz, J, = 8.0 Hz, 1H), 8.32 (d, J = 4.0 Hz, 2H), 8.40 (d, J = 8.5 Hz, 1H); **C NMR (100 MHz,
CDCly): 6 =20.7, 26.0, 26.1, 28.3,33.4, 57.7,61.1, 74.4, 114.7, 119.0, 137.4, 147.1, 151.7, 179.6; IR
(KBr, neat): v = 3447, 2959, 1672, 1585, 1468, 1437, 1396, 1319, 1221, 1147, 870, 787 cm™; Anal.
Calcd for C14H1gN,0,: C, 68.27; H, 7.37; N, 11.37; Found: C, 68.46; H, 7.43; N, 11.30.

O

HO /—N
o)

4-Hydroxy-2,4-diphenyl-2-azaspiro[4.4]nonan-1-one (3n)

Yellowish solid; mp: 166-168 °C; 'H NMR (400 MHz, CDCl3): 6 =1.03-1.11 (m, 1H), 1.41-1.57 (m,
3H), 1.57-1.68 (m, 3H), 1.75-1.84 (m, 2H), 2.10-2.23 (m, 2H), 3.84 (d, J= 10.0 Hz, 1H), 4.50 (d, J =
10.0 Hz, 1H), 7.16 (t, J = 5.5 Hz, 1H), 7.35-7.44 (m, 5H), 7.56 (d, J = 7.5 Hz, 2H), 7.70 (d, J = 8.0 Hz,
2H); *C NMR (100 MHz, CDCly): § = 24.7*, 25.7, 26.0, 28.6, 29.7*, 34.2, 39.9%,57.9, 61.7, 78.9,
119.7 (2C), 124.3, 126.1 (2C), 128.1, 128.4 (2C), 128.9 (2C), 139.5, 140.3, 178.1; IR (KBr, neat): v =
3340, 1670, 1597, 1499, 1406, 1325, 1219, 750, 689 cm™; Anal. Calcd for C,H,;NO,: C, 78.15; H,
6.89; N, 4.56; Found: C, 77.96; H, 6.95; N, 4.59.

HO /—N

4-Hydroxy-4-phenyl-2-(p-tolyl)-2-azaspiro[4.4]nonan-1-one (30)

Yellowish solid; mp: 155-158 °C; 'H NMR (300 MHz, CDCl3): 8 =1.02-1.12 (m, 1H), 1.38-1.52 (m,
2H), 1.56-1.68 (m, 2H), 1.73-1.68 (m, 1H), 2.04-2.24 (m, 3H), 2.34 (s, 3H), 3.81 (d, J = 10.0 Hz, 1H),
4.46 (d, J = 10.0 Hz, 1H), 7.20 (d, J = 8.5 Hz, 1H), 7.33-7.43 (m, 3H), 7.57 (t, J = 8.0 Hz, 4H); *°C
NMR (100 MHz, CDCly): 8 = 20.8, 25.7, 26.0, 28.7, 34.2,58.1, 61.7, 79.0, 119.7 (2C), 126.1 (2C),
128.1, 128.4 (2C), 129.4 (2C), 133.9, 137.1, 140.4, 177.8; IR (KBr, neat): v = 3373, 2951, 1666, 1514,
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1400, 1333, 1219, 812, 702 cm®; Anal. Calcd for C»H,3NO,: C, 78.47; H, 7.21; N, 4.36; Found: C,
78.69; H, 7.25; N, 4.29.

Ho /—N

2
7-Hydroxy-7-methyl-5-(p-tolyl)-5-azaspiro[2.4]heptan-4-one (3p)
White solid; mp: 114-116 °C; *H NMR (400 MHz, CDCl5): & = 0.96-1.03 (m, 2H), 1.15-1.23 (m, 2H),
1.26 (s, 3H), 1.78 (br s, 1H), 2.32 (s, 3H), 3.89 (ABq, Jag = 10.0 Hz, Avag = 21.0 Hz, 2H), 7.16 (d, J =
8.5 Hz, 2H), 7.49 (d, J = 9.0 Hz, 2H); 3C NMR (100 MHz, CDCl5): §=9.1, 13.2, 20.8, 23.8, 34.9,
61.0,71.2, 119.6 (2C), 129.3 (2C), 133.9, 136.9, 173.9; IR (KBr, neat): v = 3362, 1728, 1670, 1516,

1419, 1309, 966, 822, 625, 513 cm™; Anal. Calcd for C;4H;;NO,: C, 72.70; H, 7.41; N, 6.06; Found: C,
72.93; H, 7.36; N, 6.04.

Cl

Ho_/—N

e
5-(4-Chlorophenyl)-7-hydroxy-7-methyl-5-azaspiro[2.4]heptan-4-one (3q)
Yellowish solid; mp: 133-136 °C; *H NMR (300 MHz, CDCl5): & = 0.96-1.06 (m, 2H), 1.14-1.18 (m,
2H), 1.25(s,3H), 2.13 (br s, 1H), 3.86 (ABq, Jag = 10.0 Hz, Avag = 19.0 Hz, 2H), 7.31 (d, J = 9.0 Hz,
2H), 7.55 (d, J = 9.0 Hz, 2H); *C NMR (100 MHz, CDCls): & = 9.3, 13.7, 23.7, 34.9, 60.8, 71.0, 120.6
(2C), 128.8 (2C), 129.3, 137.9, 174.3; IR (KBr, neat): v = 3344, 1678, 1501, 1394, 1306, 1223, 1144,

827, 739, 521 cm™; Anal. Calcd for C;3H;4,CINO,: C, 62.03; H, 5.61; N, 5.56; Found: C, 62.22; H,
5.67; N, 5.52.

HO NQ

)%O
4-Hydroxy-3,3,4-trimethyl-1-phenylpyrrolidin-2-one (3u)
White solid; mp: 98-100 °C; *H NMR (400 MHz, CDCl,): & = 1.12 (s, 3H), 1.22 (s, 3H), 1.37 (s, 3H),
1.78 (s, 1H), 3.74 (ABq, Jag = 10.0 Hz, Avag = 34.0 Hz, 2H), 7.13 (t, J =7.0 Hz, 1H), 7.36 (t, J=7.5
Hz, 2H), 7.62 (d, J = 7.5 Hz, 2H); **C NMR (100 MHz, CDCls): § = 17.0, 21.1, 21.4, 49.4, 58.6, 75.2,
119.7 (2C), 124.3, 128.8 (2C), 139.4, 177.9; IR (KBr, neat): v = 3364, 1674, 1597, 1497, 1398, 1315,

1159, 1099, 763, 692, 633 cm™; Anal. Calcd for C13H;7NO,: C, 71.21; H, 7.81; N, 6.39; Found: C,
71.03; H, 7.88; N, 6.43.
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Cl

Ho /—N

25
1-(4-Chlorophenyl)-4-hydroxy-3,3,4-trimethylpyrrolidin-2-one (3v)
White solid; mp: 95-97 °C; *H NMR (400 MHz, CDCl5): & = 1.12 (s, 3H), 1.21 (s, 3H), 1.38 (s, 3H),
1.91 (br s, 1H), 3.66 (d, J = 11.0 Hz, 1H), 3.75 (d, J = 11.0 Hz, 1H), 7.31 (d, J = 9.0 Hz, 2H), 7.59 (d, J
= 7.0 Hz, 2H); *C NMR (100 MHz, CDCl5): = 17.3, 21.2, 21.9, 49.8, 58.9, 75.4, 121.1 (2C), 129.0

(2C), 129.6, 138.3, 178.6; IR (KB, neat): v = 3396, 2970, 1684, 1593, 1499, 1394, 1306, 1215, 1089,
829 cm™; Anal. Calcd for C13H;6CINO,: C, 61.54; H, 6.36; N, 5.52; Found: C, 61.25; H, 6.40; N, 5.46.

&

N

HO
o

3-Ethyl-4-hydroxy-3,4-dimethyl-1-phenylpyrrolidin-2-one (3w)

White solid; mp: 71-74 °C; *H NMR (400 MHz, CDCl5): & = 1.06 (t, J = 7.5 Hz, 3H), 1.07 (s, 3H),
1.41 (s, 3H), 1.71-1.81 (m, 2H), 1.84 (br s, 1H), 3.70 (ABq, Jag = 10.0 Hz, Avag = 8.0 Hz, 2H), 7.13 (t,
J=7.5Hz, 1H), 7.35 (t, J = 8.0 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H); **C NMR (100 MHz, CDCls): § =
8.7,17.2,22.9,24.8,51.4,58.9, 75.7, 118.3*, 119.7 (2C), 123.8*, 124.3, 128.7,8 (2C), 129.1*, 139.3,
177.7; Anal. Calcd for C4H9NO,: C, 72.07; H, 8.21; N, 6.00; Found: C, 71.84; H, 8.25; N, 6.07. (*
might belong to the minor diastereoisomer)
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I11. Copies of NMR spectra for compounds 3
3a
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2 24.33 Hz
PPMCM 0.39032 ppn/c
5 EARPAISS) 8 (2|82 HIcH 186.10999 Hz/cn
g o lo|w[S o S|alv|«||e
£ <l |ailol< P <lel<|<l e
T T T { P i | T T T =
ppm 8 7 6 5 4 3 2 1
Current Data Paraneters
NAME
EXPNO 6
HO. N PROCNO 1
F2 - Acquisition Parameters
(o] Da 20120821
Tine 21.07
INSTAUM avd00
PROBHD 5 ma BBO BB-1H
PULPAOG 2q0c
™ 16384
© s - o o vomm oo Sg-mo SOLVENT coc13
w R e el nous X SN NS 10993
g e a 8IS RRRR 83 28883 0s 0
- - === SWH 25062.656 Hz
FIORES 1.529703 Hz
AQ 0.3263108 sec
A5 8152
oW 19.950 usec
DE 6.00 usec
TE :
o1 0.50000000 sec
a1t 0.03000000 sec
avnssans CHANNEL 1 memmsenn
nCy 13C
1 2.90 usec
LY -3.00 68
SFOY 100.5785294 MHz
msszsssz CHANNEL f2 s==xmssx
CPOPRG2 waltzi6
Nuc2 1H
PCPO2 80.00 usec
L2 2.00 08
PLI2 17.50 68
SF02 399.9515998 MHz
F2 - Processing parameters
st 65536
SF 100.5675134 Mz
WOW M
ss8 0
8 4.00 Hz
68 0
PC 2.00
10 NWR plot paraneters
o 22.00 cn
cy 7.00 cm
l J J L F1p 185.548 ppn
F1 18560.10 Hz
Fop -0.935 ppn
T T P ——— T —T—T— T F2 -84.07 Hz
ppm 160 140 120 100 80 60 40 20 PPMCM 8.47652 ppm/ca
HZCM 85246246 Hz/cn
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3b

Z0Y-0719-1

Current Data Parameters
NAME

oY
HO. N EXPNO 1
PROCNO 1
o F2 - Acquisition Parameters
oa 20120713
— - omwo o O NW T T Time 18.37
a > PROBHD 5 mm ONP 1H/13
NNNNN @ m Qe - PULPROG =
) 16384
SOLVENT coc13
* NS 8
0s 0
SHH 4432.624 Hz
FIORES 0.270546 Hz
AG 1.8481652 sec
RG 128
oW 112.800 usec
DE 6.00 usec
TE 313.0 K
D1 10.00000000 sec
CHANNEL {1 ==s=sse=
H
6.50 usec
-3.00 6B
3999513288 MHz
F2 - Processing parameters
s1 65536
SF 399.8500100 MHz
WOW M
SS8 0
L8 0.50 Hz
68 0
PC 1.00
1D NMA plot parameters
X .00 cn
L cy 12.00 cm
J FiP 8.802 ppm
F1 3520.30 Hz
Fop -0.199 ppm
F2 -79.46 Hz
o e PPMCM 0.40911 ppm/c
3 38|18 ) s| B|12|2|8]F HZCM 163.62547 Hz/cm
& =-1=3 - - MO0 O|w
] 22 < G I e e [
s |||~ - | |olwle|lwl-
——TT — T T T e e Y |
ppm 8 6 5 4 3 2 1 0
Z0Y-07139-2
Current Data Parameters
NAME oY
EXPNO 3
HO N PROCNO 1
o F2 - Acquisition Parameters
Date. 20120720
Tine 17.06
INSTRUM av400
PROBHD 5 mm B8O BE-1H
PULPROG 29dc
™ 16384
g ® %88 8 ¥gzH 83 2882RE e o
& e 58 8 a RRRR 38 GRREIR 0s 0
S S s = SH 25062.656 Hz
FIDRES 1.529703 Hz
Ag 0.3269108 sec
R6 8192
oW 19.950 usec
DE 6.00 usec
TE 300.0 K
D1 0.50000000 sec
11 0.03000000 sec
wnssnass CHANNEL f{ =essmess
NuCy 13C
P 2.90 usec
PLY -3.00 08
SF01 100.5785234 MHz
80.00 usec
~3.00 a8
18.20 B
399.9515398 MHz
F2 - Processing parameters
sI 65536
SF 100.5675433 MHz
WOW M
558 0
8 4.00 Hz
8 0
C 1.00
1D NMA plot parameters
ox 22.00 cm
oY 4.00 ca
L 1 I_ I F1p 186.063 ppm
Fy 18711.90 Hz
Fop -0.296 ppm
—T—T T — 7 — T ————]  f2 -29.78 Hz
ppm 160 140 120 100 80 60 40 20 PPMCM 8.47087 ppa/cm
HZCM 851.89471 Hz/cm
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3c

Cl
Ho_/—N

OwWowo o n o —“nm
s SES8E g5 FER B
g BhEARE 28 8RR &
- m| (=] w oyl o
3 ol (33 i allst (2
H 3| |88 3 S[2)S] 18
g il l=le o “lelel |e
. . e . g i : " .
ppm 7 6 5 4 3 2

Cl
Ho_/—N
o
e b & 28 3 w888 S= REIXN
a 8 g g8 ¢ ERee eg neLes
b L;.‘)J J.A " aal JL T " l e
(NP R PRt A . g W A T
g . Pl b mistelininiiiti = S o i

ppm 200 175 150 125 100 75 50 25

2dy-0720-2h

Current Data Parameters
NAME 20Y

EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120720

Time 21.28
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 29

T 16384
SOLVENT coc13

NS 8

0s 0

SWH 4340.278 Hz
FIDRES 0.264910 Hz
AQ 1.8874868 sec
RG 32

oW 115.200 usec
13 6.00 usec
TE 313.0 K

o1 10.00000000 sec

PLY ~3.00 98
SFO1 399.9519477 MHz

F2 - Processing parameters
SI 65536

SF 399.9500104 MHz
WOW EM

558 0

LB 0.50 Hz
68 0

PC 1.00

10 NMR plot parameters

X 22.00 cm
cY 12.00 ca
F1P 8.299 ppm
F1 3318.31 Hz
F2P ~0.035 ppm
F2 =13.90 Hz
PPMCM 0.37882 ppn/c
HZCM 151.50919 Hz/cm
ZDY-0817-3C

Current Data Parameters
NAME

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120847
Time 23.47
INSTRUM av400
PAOBHD  § mn 880 BB-1H
PULPROG 2gdc

o 16384
SOLVENT coc13

NS 1420

DS 0

SHH 25062.656 Hz
FIDRES 1.529703 Hz
AQ 0.3269108 sec
L 8192

on 19.950 usec
OE 6.00 usec
TE 300.0 K

01 0.50000000 sec
911 0.03000000 sec
P 1T W T —
(o] 13C

Py 2.90 usec
ALY -3.00 d8
SFO1 100.5785294 Mz
wammmsns CHANNEL {2 ==sssses
CPOPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
pL2 2.00 08
pLI2 17.50 08
sF02 399.9515998 MHz
F2 - Processing paraneters
st 65536

SF 100.5675106 MHz
WON EM

558 0

8 4.00 Hz
] 0

PC 2.00

1D NMA plot parameters

ox 22.00 cn
oy 7.00 cm
Fip 234.172 pom
F1 23550.12 Hz
Fop -15.040 ppm
F2 -1512.53 Hz
PPMCM 11.32783 ppn/ca
HZCH 1139.21167 Hz/cm
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Ny g = \ - “* . - Date:
488 3% o B3y £8888582%83 8 26 Jul 2012
PR R g i o |
| Document's Title:
) k/ k 1
Spectrum Title:
HO, N 1H
o | Frequency (MHz):
(f1) 300.132
Original Points Count:
(f1) 16384
Actual Points Count:
| (f1) 32768
| Acquisition Time (sec):
(f1) 2.6477
Spectral Width (ppm):
(f1) 20.618
Pulse Program:
ZG30
Temperature:
0
' Number of Scans:
| |9
| Acq. Date:
( Wed Jul 25 02:24:35 PM
| |
! I [
I
|
J Iifr
Yoo . Lt b
» = I Sene N
8 & 82 SR8 ¥
L | | T ¥ T T T Y T T L T g
9.0 80 7.0 60 5.0 40 30 20 1.0 0.0
ppm (t1)
\ 20Y-0906-4C
o}
Current Data Parameters
NAME oY
EXPNO 4
PROCNO 1
Ho N F2 - Acquisition Parameters
Date_ 20120906
0 Tine 18.59
INSTAUM av400
PROBHD 5 mm BBO B8-1H
PULPROG 2g0c
™ 16384
¢ ° g B 8 8 NEBR  ®EI gra=y -l
'c’ig 8 & s 2 RRRR 3318 A888S ::H messgnz
| | 1 N/ V] AP/ ER
AQ 0.3269108 sec
RG 8182
oW 19.950 usec
3 5.00 usec
TE 300.0 K
o1 0.50000000 sec
a1t 0.03000000 sec
CHANNEL 11
2.90 usec
-3.00 08
100.5785294 Mz

wsmemmun CHANNEL {2 ===s=wew

CPOPRG2 waltzi6
nc2 1H
PCPD2 80.00 usec
a2 -3.00 0B
PLI2 18.20 08
SF02 399.9515998 MHz
F2 - Processing paraseters
SI 65536

SF 100.5675145 MHz
NOW EM
ss8 0

8 4.00 Hz
68 0

PC 0.30

10 NMA plot paraseters
X

c 22.00 ca
cy 8.00 ca
ey " F1P 184.956 pps
P Mty o il F1 18600.60 Hz

Fep -0.790 ppn

T T F = T x T R L) i v T F2 ~79.43 Hz
ppm 160 140 120 100 80 60 40 20 PPMCM B.44301 ppa/ca
HZCM 849.09241 Hz/ca

S12



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

3e

Date:
8 2 23 88 3 35528589388 17 Oct 2012
B segd 33 5 N53s838sta Dcisaiti i
1
Spectrum Title:
[1H
Frequency (MHz):
| (f1) 300.132
| Original Points Count:
(f1) 16384
Actual Points Count:
HO, N ! (1) 32768
o Acquisition Time (sec):
(f1) 2.6477
Spectral Width (ppm):
(f1) 20618
Pulse Program:
ZG30
Temperature:
0
Number of Scans:
7
Acq. Date:
Wed Aug 29 02:22:09 PM
| |
. | II II | ‘
|
| | if M |
- |
L L 1 {2 L
= = o ° Lwa N W
e g g 8 g sg3g @
- —
T T T = oy T T T T
sio 80 7.0 6.0 50 40 30 20 10 00
ppm (t1)
2DY-0831-2C
Current Data Paraneters
NAME 20y
EXPNO 13
PROCNO 1
Ho /N
F2 - Acquisition Parameters
(o] Date 20120831
Tine 18.30
INSTRUM av400
PROBHD 5 mm BBO 88-1H
PULPROG 2gdc
™ 16384
e B 8 R&asge 8 #8BR 8K BERERER P 20
& 3 g 538k¢ ¢ RRER 38 FRBRLRN os 0
o S 9998 = SHH 25062.656 Hz
FIDRES 1.529703 Hz
0 0.3269108 sec
A6 8192
o 19.950 usec
o€ 6.00 usec
TE 300.0 K
o1 0.50000000 sec
11 0.03000000 sec
PCPD2 80.00 usec
pL2 -3.00 08
pLI2 18.20 08
SF02 3999515998 Mz
F2 - Processing parameters
st 65536
SF 100.5675206 Mz
WOW 1
558 [
L8 4.00 Wz
68 0
PC 0.30
10 N3 plot paraseters
o 22.00 ca
cy 6.00 cm
l Fip 189,456 ppn
N v - e o e F1 19053.11 Hz
2P 0.712 ppm
T Y T T T T | T I T " T L/ e F2 71.61 Hz
ppm 160 140 120 100 80 60 40 20 PPMCM 8.57926 ppm/cn
HZCM 862.79517 Hz/cm
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3f

cl Zhangdy0824-1h
HO. N Current Data Parameters
E 0¥
0 EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120824
T A O VO YT OCWCNNOTMNORNMNOINOSO N O WM Time 18.32
ETBNTNSETRE B8 AR BT 0880 803838 BINa8 INSTRUM av400
S R Gl b e e e e S M B B R P e B R PROBHD 5 nm BBO BB-1H
NNNNNNNNNN B R T I S VARSI S S S S S O O s . AbHoe it
/ ™ 16384
SOLVENT coc13
NS 8
0s 0
SHH 5081.301 Hz
FIDRES 0.310138 Hz
AQ 1.6122355 sec
RG 128
oW 98.400 usec
0E 6.00 usec
TE 313.0 k
01 10.00000000 sec
CHANNEL 1 -
H
8.60 usec
-3.00 08
399.9521993 MHz
F2 - Processing parameters
SI 65536
SF 399.9500374 MHz
WOW EM
558 0
L8 0.50 Hz
68 0
PC 1.00
1D NMA plot parameters
ox 22.00 cn
oy 12.00 cn
FiP 8.097 ppm
F1 3238.43 Hz
Fop -0.180 ppm
F2 ~71.94 Hz
PPMCM 0.37623 ppn/c
H RIS |3]8 8 < SRS HaCH 150.47133 He/cn
g 313 ]| & S SRR S|E
g oll=] |=ll= o o olwlv|ml«lmle
T T T T T T T T T T T T J T % L % T
ppm 7 6 5 4 3 0
20Y-0831-1C
Current Data Parameters
cl NAVE
EXPNO 10
N PROCNO 1
HO, F2 - Acquisition Parameters
Dat 20120831
(o] Time 18.06
INSTRUM av400
PROBHD 5 ma BBO BB-1H
PULPROG 2gdc
™ 16384
. 2 R ELL NS85 83 ezesy e
&g g 38 ggs REEX 8% AREER o o
- i T e vl e SHH 25062.656 Hz
BT N/ N7 2 o
AQ 0.3269108 sec
G 8152
N 19.950 usec
0E 6.00 usec
TE 300.0 K
D1 0.50000000 sec
011 0.03000000 sec
X we= CHANNEL f{ =smmmems
13
2.90 usec
PLY -3.00 08
SF01 100.5785294 MHz
as=swmse CHANNEL 2 ==
CPOPRG2 waltz16
nuc2 H
PcPD2 80.00 usec
P2 -3.00 a8
PLI2 18.20 B
SF02 399.9515098 Mz
F2 - Processing paraneters
st 536
SF 100.5675240 MHz
WOW EM
558 0
8 4.00 Hz
B 0
PC 0.30
10 NMR plot parameters
ox 22.00 cm
oY 5.00 cn
F1P 186.193 ppn
d F1 18724.94 Hz
: . Fop 0.091 ppn
T — 71— T —r 2 9.13 K
ppm © 160 140 120 100 80 60 40 2'0 PPNCM B.45318 p:l/ﬂl
HZOH 850.71875 Hz/ca
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Date:

17 Oct 2012
Document's Title:
3

Spectrum Title:
1H

Frequency (MHz):

(1) 300.132

Original Points Count:
(f1) 16384

Actual Points Count:
(f1) 32768

Acquisition Time (sec):
| (f1) 2.6477

Spectral Width (ppm):

| () 20618

Pulse Program:

ZG30

Temperature:

0

Number of Scans:

7

| Acq. Date:

[ Wed Aug 29 02:27:47 PM

20Y-0831-4C

Current Data Parameters
NAME 20Y
1

T A e
§E389RE8 BEE3ns 285888538
daaSNs8d EEREa S 48858K550

Ho /N
o
|
| |
|
1|
1 il
- N N A ws w
238 8 8 8 &88 =

NP SO S . e ¢ e

10.0 9.0 8.0 7.0 6.0 50 40 30 20 1.0 00

ppm (t1)

Ho_/—N
o
. B 23 B8 33 8888  3I& 558298
&g 8% B83sE REgE ga HELERR
I ﬂ lL J
ppm 160 140 120 100 80 60 40 20

EXPNO
PROCNO

F2 - Acquisition Parameters

Date_
Tine
INSTRUM
PROBHD
PULPROG

20120831

18.13

av400

5 mm BS0 BB-1H
2gdc

16384

coc13

399

0
25062.656 Hz
1.529703 Hz
0.3269108 sec
8192
19.850 usec
6.00 usec
300.0 K
0.50000000 sec
0.03000000 sec

mamsmsss CHANNEL f1 swmssemn
13C

2.90 usec

F2 - Processing parameters
65536

S|

SF 100.5675202 MHz
NOW EM

558 0

L8 4.00 Hz
68 0

PC 0.30

10 N¥R plot paraseters

>4 22.00 cm
cy 5.00 ca
FiP 185.937 ppm
Fi 18699.25 Hz
F2p 0.422 ppm
F2 42.48 W2
PPMCM 8.43249 ppa/cn
HZCM 848.03503 Hz/ca
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3h

j Date:
| 17 Oct 2012
| Document’s Title:

|2
} Spectrum Title:
1H

Frequency (MHz):
(f1) 300.132
Original Points Count:
(f1) 16384
Actual Points Count:
‘ (f1) 32768
Acquisition Time (sec):
(1) 2.6477
Spoctnl Width (ppm):
| (1) 20618
Pulso Program:
| z630
Temperature:
o
Number of Scans:
6
‘ Acq. Date:
WedAu929022451 PM

B3I
70Y-0831-3C

Current Data Paraseters

358 82833883838 8 S8R 828588828 §
BOD BB BB NN N~ G Ge e ol e ere e v
N02
Ho_/—N
(o]
|
1
|
[ I '!
[ | i
T
E ol B s o g
288 @ g Bsg s
: . ' NSRS S ; PR : e
9.0 8.0 70 6.0 50 40 30 10 0.0
ppm (t1)
N°2
Ho_/—N
(6]
. & 8 &8 #8288 84889 8s REQes
g g $ ¢ Rgsg EREE d8 AELER
ppm 180 160 140 120 100 80 EIO 4|0 2‘0

NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG

™
SOLVENT
NS
0s

SWH
FIDRES
AQ

RG
oW
DE
TE
D1
a11

NuC1

12
1

F2 - Acquisition Parameters
120831

18.25

av400

S mm BBO BB-1H
290

16384

coc13

792

0
25062,656 Hz
1.529703 Hz
0.3269108 sec
8182
19.950 usec
6.00 usec
300.0 K
0.50000000 sec
0.03000000 sec

CHANNEL 1 smmas==s
13C
2.80 usec
~3.00 g8
1005785294 MHz

399.9515998 MHz

F2 - Processing parameters
65531

100.5675179 MHz
EM

0
4.00 Hz

0
0.30

10 NMR plot parameters
cx

22.00 cm
5.00 ca
181.537 ppa
19262.43 Hz
0.739 ppn
74.29 Hz
8.67266 ppa/cn
872.18805 Hz/ca
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CF3
20Y-5-n
Ho N Current Data Parameters
NAME
o EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
. 23383 R R R R L T o
5 KEgaR RUTBCE38883SRRBBYRZEESR DETN svi
NP LR R g SR DR SRS i S S et M
29
4 i
SOLVENT coc13
NS 8
DS 0
SWH. 4562.044 Hz
FIDARES 0.278445 Hz
AQ 1.7957364 sec
RG 12
DN 109.600 usec
DE 6.00 usec
TE 313.0K
01 10.00000000 sec
i CUANEL 11 smmeeune
NUC1 1H
P 8.60 usec
LY ~3.00 08
SFO1 399.9519404 MHz
F2 - Pmcessmq parameters
SI 65536
SF 399.9500099 MHz
WO EN
558 0
L8 0.50 Hz
68 0
PC 1.00
1D NMR plot parameters
cx 22.00 cm
cy 12.00 cm
A FiP 8.918 ppm
F1 3566.72 Wz
F2p ~0.420 ppm
F2 ~168.07 Hz
= iol] 1) il ofetic)iofele PPMCH 0.42445 ppn/c
3 2 2 2 rIE
g 8 § ; 8 § R ;G 2 5 E HZCM 169.76332 Hz/cm
g ailail |o o P i i o
. — ; r — . —— - — — —
ppm 8 7 6 5 i 3 : i 0
CF; 20Y-0913-2C
Current Data Parameters
NAME 20v
EXPNO 7
PROCNO 1
Ho /N
F2 - Acquisition Parameters
o Date_ 20120913
Time 20.15
INSTI 0
PROBHD 5 me BBO BB-1H
PULPROG 2g90c
™ 16384
NT coc13
. 8 2895888853 BBEZ [y gee8Ry " s
8 = EEEEEEEEE EeEY g8 CEEEEE S sk
FIDRES 1.529703 Hz
AQ 0.3269108 sec
RG 8192
oW 19.950 usec
: DE 6.00 usec
TE 300.0 K
01 0.50000000 sec
a1l 0.03000000 sec
memasens CHANNEL {1 'sasemuss
NCt 13C
P 2.90 usec
PL1 ~3.00 08
SFO1 100.5785294 MHz
minsns CHADEL (2 wssssses
CPOPRG2 waltzi6
Nc2 1H
PCPO2 80.00 usec
P2 ~3.00 08
PL12 18.20 08
SF02 399.9515998 MHz
F2 - Processing parameters
SI 6
SF 100.5675601 MHz
WOW
5s8 0
L8 4.00 Hz
8 0
PC 0.30
1D NMA plot parameters
cx 22.00 ca
4] 7.00 ca
1 l L F1P 196.796 ppm
F1 19791.33 Hz
FeP ~-11.545 ppa
—— T T T T T T T T T — 7 F2 -1161.05 Hz
ppm 180 160 140 120 100 80 60 40 20 0 nzmuc ssg';;‘x”:: ::%:.
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N e & i
SB35 HR53IYNAR ggag s &
SESRaERIINAN heas &z 8

HO Q
(o] I
|
| |
|
il
o e Ly
1 1, R
o NO N No N W
& 8% 8 %23 8
T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 40 3.0 20 10 00
ppm (t1)
HO. N Q
o
B RBSIGRNYRS ¥383 2 g3ean
gg HIsERELEIY RrREg o R
- wﬂ.lbb\
T T T T T T ¥ T ¥ T L T
ppm 160 140 120 100 80 60 40 20

Date:

17 Oct 2012
Document's Title:
4

Spectrum Title:
'1H

Frequency (MHz):
(f1) 300.132
Original Points Count:
(f1) 16384
| Actual Points Count:
| (f1) 32768
Acquisition Time (sec):
(f1) 2.6477
Spectral Width (ppm):
(f1) 20618
Pulse Program:
ZG30
| Temperature:
0
Number of Scans:
10
| Acq. Date:
Wed Sep 05 02:02:53 PM

20Y-0906-3C

Current Data Parameters
NAME Fing

EXPNO 2
PROCND 1

F2 - Acquisition Parameters
Date_ 20120906
Time 17.52
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 29dc

W 16384
SOLVENT coc13

NS 505

0s 0

SWH 25062.656 Hz
FIDRES 1.529703 Hz
AQ 0.3269108 sec
RG 8192

oW 19.950 usec
DE 6.00 usec
TE 300.0 K
01 0.50000000 sec
g1t 0.03000000 sec

mzssssss CHANNEL {1 sssssses
NUCY 13C

P 2.90 usec
PLL -3.00 08
SFO1 100.5785294 MHz
amswnmus CHANNEL 2 wmssmses
CPOPRG2 waltz16
nue2 1H
PCPO2 80.00 usec
PL2 =3.00 98
PLI2 18.20 08
SF02 399.9515998 MHz
F2 - Processing parameters

1 65536
SF 1005675206 MHz
WOW EM
558 0
L8 4.00 Hz
6B 0
PC 0.30

1D MR plot parameters

=3 22.00 cm
cY 8.00 cm
F1P 183.234 ppn
F1 1842740 Hz
Fap -1.848 ppa
F2 ~185.80 Hz
PPMCM 8.41280 ppa/cm
HZCM B46.05450 Hz/cm

S18



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

3k

Date:
= g o 2888 8 3 17 Oct 2012
T g g 1 e 3
.'a% 2':%%3?% S¥aa < 2 Document’s Title:
: |
Spectrum Title:
1H
Frequency (MHz):
4 \ | (f1) 300.132
Original Points Count:
=N (f1) 16384
HO N | Actual Points Count:
(f1) 32768
[e] | Acquisition Time (sec):
(f1) 2.6477
Spectral Width (ppm):
(f1) 20.618
Pulse Program:
ZG30
Temperature:
)
Number of Scans:
74
Acq. Date:
Wed Sep 19 02:27:53 PM
I
[Nl !
“ h\& |
ok - o o e ® -
g 8 8 2 2 =
e —r . T ; T — T T T R | z
100 90 8.0 70 6.0 50 40 3.0 20 1.0 00
ppm (t1)
2dy-0921
/ \ Current Data Paraseters
NAME pald
=N EXPNO 4
PROCNO 1
HO,
F2 - Acquisition Parameters
[o] Date_ 20120924
Time 23.25
INSTRUM av400
PROBHD 5 mm ONP 1H/13
PULPROG 290c
™ 16384
s 8 88 ¢ 88 H8BT =8 sygg - et
& 2 5 S 5 a3 RREX 55 2888R 0s 0
- - - <= SHH 25062.656 Hz
FIDRES 1.529703 Hz
A0 0.3269108 sec
A6 8192
W 19.950 usec
o€ 6.00 usec
TE 300.0 K
01 0.50000000 sec
o1 0.03000000 sec
wsnsvase CHANNEL f1 mesmsssn
Nt 13c
P 2.90 usec
LY -3.00 08
5F01 100.5785294 MHz
azzszzss CHANNEL f2 ssesssms
CPOPRG2 waltzi6
Nuc2 1H
PCPD2 80.00 usec
L2 -3.00 6B
PLI2 18.20 08
SF02 399.9515998 MHz
F2 - Processing parameters
st 6553
5 100.5675271 MHz
WOW
558 0
8 4.00 Hz
68 [}
PC 0.30
10 NMA plot paraseters
cx 22.00 ca
cY 8.00 cm
L FiP 203,106 ppm
F1 20425.91 Hz
FeP ~7.561 ppm
T | T T T T T T ) T T 2 -760.39 Hz
ppm 180 160 140 120 100 80 60 40 20 0 PPMCH 9.57579 ppa/cn
HZCM 963.01361 Hz/cn
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ZDY-0820-zh
Ho_/—N
Current Data Paraseters
o NAME
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date, 20821
VLAV DOIMNMOOD®Y ~ o 0 - DO OTOOOUANNOYTOON DY O ~ - Time 0.16
ECoSBBSCaBREBEREG %8 83 SRR BRASEeIRCRIBNBAEIR INSTRUM av400
= ACCELNBRBIBRIRSILIL3S
o SR Rk N N 8 P SO PP IR BB N o R R I i ARy
PULPROG 29
™ 16384
SOLVENT coc13
NS 8
0s 0
SwH 5144.033 Hz
FIORES 0.313967 Hz
n 1.5026748 sec
A6 128
oW 97.200 usec
DE 6.00 usec
e 313.0 K
01 10.00000000 sec
======== CHANNEL f1 =
NuCt 1H
Py 8.60 usec
pLL -3.00 ¢8
5701 399 9519489 Mz
F2 - Processing paraneters
st 65536
SF 399.9500102 Mz
WOW EM
ss8 0
8 0.50 Hz
68 0
PC 1.00
1D N plot parameters
o 22.00 cn
oy 6.00 ca
F1P 8.378 ppm
F1 3350.63 Hz
Fop -0.221 ppn
/ () F2 -88.49 Hz
. ANNA o PPUCH 0.39086 ppn/c
: 2318812 8 g gl |8lsI3 =8]8 HZCM 156.32362 Hz/cn
g b o o o 2 S <) I el R
z | = i al ellalaillsll<]le
T ™7 g T T —F T T T T
ppm 8 4 6 5 4 3 2 1 0
20Y-0824-3C
Current Data Paraneters
NAME oY
EXPNO 9
HO N PROCNO 1
F2 - Acquisition Parameters
o Date_ 20120824
Tine 23.40
INSTRUM ava00
PROBHD 5 mn BBO BB-1H
PULPROG 290c
™ 16384
° ruvwoe no o P SOLVENT coc1a
- 5 BT SR SR8B EHERR N 2050
2 o OO ®WOS ©~ OO QDo T 0s 0
2 EERELI RRRE TRARAI
S R Swi 25062.656 Hz

— 61:M
— 57.87
——r 3989

__—140.32
TT~—139.54
—
=5
119,66
§
a2
=
852
8
0.-
888
87

oW 19.950 usec
0E 6.00 usec
TE 300.0 K

LI 0.50000000 sec
LI 0.03000000 sec

= CHANNEL 1 messwsns
13C

2.70 usec
~3.00 08
1005785294 Mz

aszsssss CHANNEL f2 sassssss

CPDPRG2 waltzi6
Nuc2 H
PCPD2 80.00 usec
P2 -3.00 dB
pL12 18.20 08
SF02 399.9515998 MHz
F2 - Processing parameters
St 65536

SF 100.5675148 MHz
WOW EM
$58 0

L8 4.00 Hz
6B 0

PC 1.00

10 NWR plot parameters
(23 22.00 cm

oy 7.00 cm
l u J L 1 Fip 184.742 ppn
ity 1 18579.06 Hz

Fop -0.038 ppn
71T — T T T —r—r—r——r—r—r—  f2 -3.85 Hz
ppm 160 140 120 100 80 60 40 20 8.33911 ppm/ca

HZCH 844.67737 Hz/ce
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Current Data Parameters
NAME

T R il R s B
AEI SBER S8 8¢ &8 383928883 8
A3 Tnanses 5. 8% A5shdE Yuxd S
|
Ho /N
o
|
|
Iy
|
| |
| |
L
AN - = e
293 2 8 58 NR& o
Y4 % 0 0k . T T T Al T T T T
9.0 70 6.0 50 40 20 10 00
ppm (t1)
HO /N
o
. 8 38553788 5888 88 2830y
a ~ o MO OOWwoN o~~~ O - ¥ O WwWno
IS WA Ay L SV R—
. : i b Ll N e R B
ppm 160 140 120 100 80 60 40 20

Date:

17 Oct 2012
Document's Title:
2

| Spectrum Title:
1H

Frequency (MHz):
(f1) 300.132
Original Points Count:
| (1) 16384
Actual Points Count:
(f1) 32768
Acquisition Time (sec):
| (f1) 2.6477
Spectral Width (ppm):
(f1) 20,618
Pulse Program:
ZG30
Temperature:
0
| Number of Scans:
|7
| Acq. Date:
1 Wed Sep 05 01:57:21 PM
|

Z0Y-0906-2C

oY
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120906
Time 19.03
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 2gdc
i 16384
SOLVENT coc13
NS 317
0s 0
SWH 25062.656 Hz
FIDRES 1.529703 Hz
0.3269108 sec
RG. 8192
oW 19.950 usec
DE 6.00 usec
TE 300.0 K
01 0.50000000 sec
o1t 0.03000000 sec
== CHANNEL 11 -

bt
2.90 usec

-3.00 08
100.5785294 MHz

wwussavs CHANNEL f2 swsmemss

CPOPRG2 waltzis
nc2 1H
PCPD2 80.00 usec
pL2 -3.00 d8
PLI2 18.20 08
SF02 399.9515998 MHz
F2 - Processing parameters
st 65536

SF 1005675122 MHz
WOK EM

558 0

L8 4.00 Hz
68 0

PC 0.30

10 NMR plot parameters

ox 22.00 cm
oy 5.00 cn
F1P 189.299 ppm
Fi 19037.31 Hz
Fop -3.093 ppa
F2 -311.06 Hz
PPMCM 8.74508 ppa/cm
HZCH 879.47131 Hz/cn
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3p

2dy-1011

Current Data Parameters
NAME oY

HO N EXPNO 2
- PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Tine 23.48
- 283K 3 JSRQ & 2R582a INSTRUM ava0o
a A SR 91 Dime) ” M e Sa PROBHD 5 mm PHOUL 13C
NSNS Mmmmm LY Rl ol oL I - I - PULPROG 29
™ 16384
SOLVENT coc13
NS [
s 0
SWH 4370.629 Hz
FIORES 0.266762 Hz
A0 1.8743796 sec
76
oW 114,400 usec
3 6.00 usec
1€ 313.0 K
01 10.00000000 sec
snsusen CHANNEL f] seesseee
NuCt 1
P1 9.30 usec
PLY -1.00 08
SFO1 399.9519409 MHz
F2 - Processing parameters
s 65536
SF 399,9500104 Mz
WOW M
ss8 0
L8 0.50 Hz
68 0
PC 1.00
1D NMA plot parameters
x 22.00 cn
J cy 12.00 cm
— LU FiP 8.134 ppm
F1 3253.00 Hz
Fop -0.102 ppn
F2 -40.72 Hz
. ] - A PPHCM 0.37433 ppa/c
: 8|[E8 b 8 = & '§ o HzeM 149.71439 Hz/cm
£ Sl®le S in a2 el i) )
=2 - ||« — - o -|ojo
T T T % T T I T " T
ppm 7 4 5 4 3 2 1
0 sz
Curcant Gota paraseters e 8 gg R B R88v 8 & RR &=
a8 - -
e A a R 88 & < ININESN ) & 8k C°°
PROCNO 1
e Rigitends || | VI | i
Date_ 20121012
Tine 16.03
INSTAUM av400
PROBHD 5 mn PHOUL 13C
PULPROG 29dc
™ 16384
SOLVENT C606
NS 467
0s @ 4
SWH 25125.629 Hz
FIORES 1.533547 bz HO, N
A0 0.3260916 sec
RG 4096 [o]
o 19.900 usec
3 6.00 usec
TE 300.0 K
01 0.60000002 sec
an 0.03000000 sec
O S T p—
NCt 13C
P1 4.20 usec
PL1 2.00 08
SFO1 100.5785294 Mz
sessucee CHANNEL (2 mammmane
CPOPRG2 waltzi6
nc2 M
PCPD2 80.00 usec
2 2.00 08
pL12 17.50 68
502 3999511999 Mz
F2 - Processing parameters
s1 16384
SF 100.5675131 MHz
WOW
§sB 0
8 4.00 W2
68 0
PC 1.00
10 NMR plot paraseters
cx .00 cn
cy 6.00 cn
F1p 181.901 ppm
F1 18293.31 Hz
Fop ~5.658 ppm
2 -569.02 Hz
PPMCH 8.52540 ppm/ce
HZCM 857.37830 Hz/cm ‘l " l -
T = T T T = AR T T
ppm 160 140 120 100 80 60 40 20
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3¢q

Date:
388 88832 s | 17 Oct 2012
FRERE cl $588 e Document's Tite:
6
|
| Spectrum Title:
N 1H
HO,
Frequency (MHz):
(o] | (f1) 300.132
Original Points Count:
(f1) 16384
Actual Points Count:
(f1) 32768
Acquisition Time (sec):
(f1) 2.6477
Spectral Width (ppm):
(f1) 20618
Pulse Program:
ZG30
Temperature:
0
Number of Scans:
7
Acq. Date:
Wed Sep 26 01:55:31 PM
] A
| Il
|
Ul eI
|
|
= N o ° s
28 S 3 & S
T T T T T T ¥ T T T T
9.0 8.0 70 6.0 50 40 3.0 20 10 0.0
ppm (t1)
Current Data Paraseters & 5 83 8 888 § & R 88
e =y g8 S 5 88 8 EREEE B 8 B a9
PROCNO 1
e |V 7 |
Date_ 120927
Time 22.04
INSTAUM av400
PROBHD 5 mm BBO BB-1H cl
PULPROG 290
16384
SOLVENT CB06
1375
0s 4
B 25125.629 Hz
FIORES 1.533547 Wz N
A0 0.3260916 sec HO.
RG 4096
o 19.900 usec
[ 6.00 usec o
TE 300.0 K
o1 0.60000002 sec
da11 0.03000000 sec
........ CHANNEL f{ ==smmsen
NCY 13C
Pt 2.90 usec
PLY ~3.00 o8
SFO1 100.5785294 MHz
esmcuce CHANNEL 12 mmmssmes
CPOPRG2 waltzi6
nc2 iH
Pepg2 80.00 usec
a2 -3.00 08
PLI2 < 17.37 ¢8
SF02 399.9511999 MHz
F2 - Processing parameters
s1 16384
SF 100.5675131 Mz
oW £l
558 0
8 4.00 W2
8 0
PC 1.00
10 NMA plot paraseters
X 22.00 ca
cy 6.00 cm
Fip 234.460 ppn
F1 23579.10 Hz
Fop -15.378 pon
F2 -1546.52 Hz
PPMCH 11.35629 ppn/ca
H2cH 1142.07397 Wa/cn | J I J
T —— T — T T T —— : T —
ppm 200 175 150 125 100 75 50 25 0
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Ho_/—N
o
m«mgrxmvom 0 - on n DO -
Segrg3Isn £s84 8 983
g BZEHsgRd: gReg g 553
RRV% M\”\V I 17
I AVANY . ARAAN
s 0| [18|a @ vl (S |
g 3| [B[8]5 3 s |38l
& -l l=lele o ol | |
T L) T T 7 | — T L) T T T
| ppm 8 7 6 5 4 3 2 1 0
|
I
Ho_/—N
o
e & ¥ RRB Hgge g 8 $83
& g g8 g3¢ RR@g® g ¢ e
- | - N N -
y b o T — o y—
et iy ; S AR i
ppm 160 140 120 100 80 60 40 20

zdy-2h-0921

Current Data Parameters
NAME oY

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120921
Time 17.31
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG 29
™ 16384
SOLVENT coc13
NS 8
0s 0
5341.880 Hz
FIDRES 0.326043 Hz
AQ 1.5335923 sec
RG 32
oW 93,600 usec
DE 6.00 usec
TE 313.0 K
01 10.00000000 sec
= CHANNEL f1
1H
8.60 usec
~3.00 d8
399.9520214 MHz

F2 - Processing parameters
SI 65536

SF 399.9500102 MHz
WOH EM

ss8 0

L8 0.50 Hz
68 0

PC 1.00

1D NMR plot parameters

cx 22.00 cm
cy 12.00 cm
FiP 8.501 ppm
F1 3400.07 Hz
FoP -0.118 ppm
F2 -47.23 Hz
PPMCM 0.33179 ppa/c
HZCM 156.69514 Hz/cm

2dy-0924-1C

Current Data Parameters

NAME 0y
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_

Tine 23.21
INSTRUM av400
PROBHD 5 ma ONP 1H/13
PULPAOG 290c

™ 16384
SOLVENT coc13

N 198°

05 0

S 25062.656 Hz
FIDRES 1.529703 Hz
A0 0.3269108 sec
A6 8192

oW 19.950 usec
3 6.00 usec
T 300.0 K
D1 0.50000000 sec
a1t 0.03000000 sec

PLY -3.00 d8
SF01 100.5785234 Mz
mssszszs CHANNEL 2 msssmses
CPOPRG2 waltz16
e 1H
pePO2 80.00 usec
pL2 -3.00 08
AL12 18.20 08
SF02 399.9515998 MHz
F2 - Processing parameters
St 65536

SF 1005675471 MHz
ON EM

558 0

) 4.00 Hz
8 0

PC 0.30

10 NMA plot parameters

ox 22.00 cm
oY 8.00 cm
Fip 186.259 ppm
1 18731.59 Hz
Fop 1.510 ppn
F2 151.81 Hz
PPMCH 8.39770 ppn/ca

844.53558 Hz/cm
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3v

2dy-0629-1h
Cl
Current Data Parameters
07
EXPNO E]
PROCNO 1
F2 - Acquisition Parameters
HO, N Date_ 20120629
onws - omo Tine 16.41
e SREHERE3 o BE8x T 2%8 i avand
8 BEBELSERN RRG8 & R&S PROGHD 5 ma PHOUL 13C
e mmmom o b ol e PULPROG 29
™ 16384
SOLVENT coc13
NS 8
s 0
SHH 4844.961 Hz
FIDRES 0.295713 Hz
A 1.6908787 sec
6 32
oW 103.200 usec
0E 6.00 usec
T€ 313.0 K
01 10.00000000 sec
uxx CHANNEL f{ ssssssss
nuCt 1
P1 9.30 usec
PL -1.00 08
SFO1 399.9518187 MHz
F2 - Processing parameters
sI 65536
SF 399.9500034 MHz
WO M
ss8 0
L8 0.50 Hz
58 0
pC 1.00
10 NMR plot parameters
o 22.00 cn
oy 7.00 cm
F1P 8.900 ppm
F1 3559.57 Hz
2P -0.067 ppm
F2 -26.80 Hz
PPMCM 0.40753 ppm/c
= (3|2 23 < (8|8 HZCM 163.01688 Hz/cn
5 &|||< (3 3 5|8|8
H i olo = il
LR P T T T T T T T T T T
ppm 8 7 6 5 4 3 2 1
20y-0702
Cl
Current Data Parameters
NAME v
EXPNO 1
PROCND 1
N F2 - Acquisition Parameters
HO 0a 20120703
o Time 0.18
INSTAUM ava00
PROBHD 5 mm BB0 BB-1H
PULPRDG 2q0c
™ 16384
. 5 R 338 Bh88 5§ ® 878 P WD
a 2 8 88 3 RRRE 8 @9 TR os 0
- ] SKH 25062656 Hz
FIDAES 1.529703 Hz
AQ 0.3269108 sec
A6 8192
oK 19.950 usec
DE 6.00 usec
TE 300.0 K
o1 0.50000000 sec
a1 0.03000000 sec
R
NUCH 13C
P1 2.90 usec
PLt -3.00 08
5701 100.5785294 MHz
axnnenas CHANNEL 2 semsssas
CPOPRG2 waltz16
NuCc2 1H
PCPD2 80.00 usec
L2 -3.00 6B
PLI2 18.20 0B
sF02 399.9515998 MHz
F2 - Processing parameters
st 36
SF 100.5674828 Wz
OK N
ss8 0
8 4.00 Bz
58 0
o 1.00
10 NR plot parameters
X 22.00 cn
oy 10.00 cm
J F1p 218.736 ppm
F1 21997.75 Hz
Fop -8.792 ppn
———— e — ——————— — — F2 -884.17 Hz
ppm 200 175 150 125 100 75 50 25 0 PPMCH 10.34218 ppn/ca
HZCM 1040.08728 Hz/cn
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3w

EBRBRELSS RY T 23858 8 450
RSP v TS i
r400
o L350
r300
r250
r200
r150
r100
|
[ ]
| |
r50
| W]
|
ro
o7 T TR A
883 =] ¥ a5 H
oo I o INER
T T T T T T T T T T T T T T T T T T T
8.5 8.0 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 0.0 -0.5
f1 (ppm)
20Y-1102-C13
Current Data Paraseters
NAME moY
EXPNO 3
N PROCNO 1
HO F2 - Acguisition Paraseters
(o] Date_ 20121106
Tine 14.57
INSTAUM av400
PROBHD 5 mn GNP 1H/13
PULPROG 2g0c
™ 16384
~ b4 DN OMmQ N o ®n © ~ o ~NY O = SOLVENT coc13
€ - ol A S ) SR S Ll et Ly NS 8689
a ~ 0 O@OYT MmO NS OYn n @© - T~ @
a = & SRAIQERD ~RRRR B8 8 & YRR 05 0
g b il e i iy ol SH 25062.656 Hz
FIORES 1.529703 Hz
AQ 0.3269108 sec
i 76 8152
X 19.950 usec
DE 6.00 usec
TE 300.0 K
01 0.50000000 sec
a1 0.03000000 sec
........ CHANNEL f{ m=msssse
NUCH 3
P1 2.70 usec
PL1 -3.00 08
SF04 100.5785294 Wiz
........ L R T —
CPOPAG2 waltzi6
Nuc2 1H
PCPO2 80.00 usec
PL2 ~3.00 08
PL12 18.20 of
SF02 399.9515998 MHz
F2 - Processing parameters
st 65536
SF . 100.5675167 MHz
WOW EM
§s8 0
L8 4.00 Hz
68 0
PC 1.30
10 NMA plot parameters
cx 22.00 cn
cy 6.00 cm
L l Fip 191.911 ppa
F1 19300.06 Hz
FopP -2.806 pps
T I X T T T L F2 -2682.23 Wz
ppm 180 160 140 120 100 80 60 40 20 PPMCM 8.85081 ppa/cm
HZCM 890.10406 Hz/cm
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3w-NOESY

| I—

NQ ﬂ
NOEL/’%gO UlL l
3

-

3 2 1

6 5 4
2 (ppm)

3w-NOESY-expanded

N
HO..
&o
NOEL/

/

%

o

r1.0

ri.1

ri.2

r1.3

rl.4

ri.5

r1.6

r1.7

r1.8

r1.9

20 19 1.8 17 16 15 14 13 12 11 1.0
f2 (ppm)

0.9

fl (ppm)

f1 (ppm)
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IV. ORTEP drawing of compound 3p

V. Crystal data for compound 3p

C14H17NO,, yellow, M = 231.29, monoclinic, space group P21/c, a = 8.6775(18), b = 18.791(4), c =
7.5798(16) A, Vv = 1233.2(4) A3, & =90.00°, #=93.79°, y =90.00°, Z = 4, T = 273 K, Fgo = 496.0, R, =
0.0543, wR, = 0.1197. The hydrogen atoms were refined as rigid groups. CCDC deposition number:
906890 (3s). These data can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html
(or from the Cambridge Crystallographic Data Center, 12 Union Road, Cambridge CB21EZ, UK; fax:
(+44)1223-336-033; or deposit@ccdc.cam.ac.uk).
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V1. ORTEP drawing of compound 3u

HO

VII. Crystal data for compound 3u

C13H17NO,, white, M = 219.28, monoclinic, space group C2/C, a = 22.590(5), b = 6.6126(16), ¢ =
19.413(5) A, V = 2448.5(10) A%, . = 90.00°, # = 122.398(3)°, y = 90.00°, Z = 8, T = 273 K, Fogo = 944.0,

R; =0.0323, wR, = 0.1129. The hydrogen atoms were refined as rigid groups. CCDC deposition
number: 908363 (3u). These data can be obtained free of charge via

www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge Crystallographic Data Center, 12
Union Road, Cambridge CB21EZ, UK; fax: (+44)1223-336-033; or deposit@ccdc.cam.ac.uk).
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