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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.
 1
H and 

13
C NMR 

spectra were recorded at 25ºC 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
-1

. 

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.  

 

II. Synthesis and Analytical data of compounds 3 

(I) Synthesis of compounds 3 

Typical procedure for the preparation of substituted γ-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 NH4Cl (100 mL), which was extracted 

with dichloromethane (3×30 mL). The combined organic phase was washed with 

water, dried over anhydrous MgSO4, filtered, and evaporated in vacuo. The crude 

product was purified by flash silica gel chromatography (petroleum ether/ethyl acetate 

4:1, v/v) to give 3a as a white solid (82%). 

(II) Analytical data of compounds 3 

 

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

White solid; mp: 93–95 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 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); 
13

C NMR (100 MHz, 

CDCl3): δ = 21.1, 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): ν = 3404, 1670, 1599, 1501, 1406, 1326, 1231, 1142, 875, 754 cm
-1

; Anal. Calcd for 

C15H19NO2: 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 

C15H19NO2
+
: 246.1; found 246.1. 
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4-Hydroxy-4-methyl-2-(p-tolyl)-2-azaspiro[4.4]nonan-1-one (3b) 

White solid; mp: 135–137 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 18.0 

Hz, 2H), 7.15 (d, J = 8.5 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 3393, 2957, 1670, 1514, 1402, 1231, 814, 581, 515 cm
-1

; Anal. Calcd for C16H21NO2: C, 

74.10; H, 8.16; N, 5.40; Found: C, 74. 31; H, 8.11; N, 5.16.  

 

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

White solid; mp: 143–144 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 19.0 Hz, 2H), 7.30 (d, J = 9.0 

Hz, 2H), 7.58 (d, J = 9.0 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 3389, 2960, 1672, 1494, 

1398, 1231, 1089, 829, 573 cm
-1

; Anal. Calcd for C15H18NO2: C, 64.40; H, 6.49; N, 5.01;Found: C, 

64.17; H, 6.53; N, 5.07. 

 

 

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

White solid; mp: 93–96 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 17.0 Hz, 

2H), 3.79 (s, 3H), 6.89 (d, J = 9.0 Hz, 2H), 7.52 (d, J = 9.0Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 

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; ν = 

3419, 3128, 2953, 1670, 1516, 1398, 1288, 1252, 1032, 827 cm
-1

; Anal. Calcd for C16H21ClNO3: 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]nonan-1-one (3e) 

Yellow solid; mp: 88–91 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 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); 
13

C NMR (100 

MHz, CDCl3): δ = 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): ν = 3442, 2955, 1771, 1616, 

1512, 1387, 1308, 1263, 1138, 1032, 804 cm
-1

; Anal. Calcd for C17H21NO2: C, 74.69; 

H, 8.48; N, 5.12; Found: C, 74.42; H, 8.52; N, 5.17. 

 

 

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

Yellowish solid; mp: 105–108 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 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);
 13

C NMR (100 MHz, CDCl3): 

δ = 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): ν = 3404, 2961, 1676, 1595, 1483, 1406, 1385, 1334, 1227, 876, 779, 681 cm
-1

; Anal. 

Calcd for C15H18ClNO2: C, 64.40; H, 6.49; N, 5.01; Found: C, 64.32; H, 6.42; N, 5.06;. 

 

 

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

Yellow solid; mp: 98–100 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 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 (ABq, JAB = 10.0 Hz, ΔνAB = 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); 
13

C NMR (100 

MHz, CDCl3): δ = 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): ν = 3369, 2959, 1666, 1495, 1391, 1333, 1231, 1188, 1142, 891, 773,690 

cm
-1

; Anal. Calcd for C16H21NO2: C, 74.10; H, 8.16; N, 5.40; Found: C, 73.96; H, 8.12; N, 5.47. 

 

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



 

S5 
 

 

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

White solid; mp: 140–142 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 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, JAB = 9.5 Hz, ΔνAB = 14.0 Hz, 2H), 7.50 (t, J = 8.0 

Hz, 1H), 7.94 (dd, J1 = 1.0 Hz, J2 = 8.0 Hz, 1H), 8.15 (dd, J1 = 1.0 Hz, J2 = 8.0 Hz, 1H), 8.39 (t, J1 = 

2.0 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 3358, 2962, 2869, 1663, 1421, 1406, 1329, 

1221, 1132, 791, 759, 649 cm
-1

; Anal. Calcd for C15H18N2O4: C, 62.06; H, 6.25; N, 9.65; Found: C, 

62.32; H, 6.17; N, 9.61.  

 

 

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

White solid; mp: 143–145 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 14.0 Hz, 

2H), 7.59 (d, J = 8.5 Hz, 2H), 7.76 (d, J = 8.5 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 20.5, 25.7, 

25.8, 28.1, 33.0, 58.5, 60.2, 74.6, 118.4 (q, 
2
JC-F = 28 Hz, 3C), 123.4 (q, 

1
JC-F = 270 Hz, 1C), 125.5 (2C), 

142.1, 178.9; IR (KBr, neat): ν = 3433, 2966, 1693, 1674, 1914, 1524, 1398, 1325, 1117, 1068, 841 

cm
-1

; Anal. Calcd for C16H18F3NO2: 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]nonan-1-one (3j) 

Yellowish solid; mp: 146–148 
o
C;

1
H NMR (300 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 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); 
13

C NMR (100 MHz, 

CDCl3): δ = 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): ν = 3462, 2962, 1676, 1526, 1398, 1348, 1279, 1138, 

741, 671 cm
-1

;  Anal. Calcd for C19H21NO2: 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 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 1.39 (s, 3H), 1.60–2.06 (m, 8H), 3.88 

(d, J = 11.5 Hz, 1H), 4.06 (d, J = 11.5 Hz, 1H), 7.01 (dd, J1 = 5.5 Hz, J2 = 7.0 Hz, 1H), 7.68 (dt, J1 = 

2.0 Hz, J2 = 8.0 Hz, 1H), 8.32 (d, J = 4.0 Hz, 2H), 8.40 (d, J = 8.5 Hz, 1H); 
13

C NMR (100 MHz, 

CDCl3): δ = 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): ν = 3447, 2959, 1672, 1585, 1468, 1437, 1396, 1319, 1221, 1147, 870, 787 cm
-1

; Anal. 

Calcd for C14H18N2O2: C, 68.27; H, 7.37; N, 11.37; Found: C, 68.46; H, 7.43; N, 11.30. 

 

 

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

Yellowish solid; mp: 166–168 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 

3340, 1670, 1597, 1499, 1406, 1325, 1219, 750, 689 cm
-1

; Anal. Calcd for C20H21NO2: C, 78.15; H, 

6.89; N, 4.56; Found: C, 77.96; H, 6.95; N, 4.59. 

 

 

4-Hydroxy-4-phenyl-2-(p-tolyl)-2-azaspiro[4.4]nonan-1-one (3o) 

Yellowish solid; mp: 155–158 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 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); 
13

C 

NMR (100 MHz, CDCl3): δ = 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): ν = 3373, 2951, 1666, 1514, 
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1400, 1333, 1219, 812, 702 cm
-1

; Anal. Calcd for C21H23NO2: C, 78.47; H, 7.21; N, 4.36; Found: C, 

78.69; H, 7.25; N, 4.29. 

 

 

7-Hydroxy-7-methyl-5-(p-tolyl)-5-azaspiro[2.4]heptan-4-one (3p) 

White solid; mp: 114–116 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 21.0 Hz, 2H), 7.16 (d, J = 

8.5 Hz, 2H), 7.49 (d, J = 9.0 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 3362, 1728, 1670, 1516, 

1419, 1309, 966, 822, 625, 513 cm
-1

; Anal. Calcd for C14H17NO2: C, 72.70; H, 7.41; N, 6.06; Found: C, 

72.93; H, 7.36; N, 6.04. 

 

 

5-(4-Chlorophenyl)-7-hydroxy-7-methyl-5-azaspiro[2.4]heptan-4-one (3q) 

Yellowish solid; mp: 133–136 
o
C; 

1
H NMR (300 MHz, CDCl3): δ = 0.96–1.06 (m, 2H), 1.14–1.18 (m, 

2H), 1.25(s,3H), 2.13 (br s, 1H), 3.86 (ABq, JAB = 10.0 Hz, ΔνAB = 19.0 Hz, 2H), 7.31 (d, J = 9.0 Hz, 

2H), 7.55 (d, J = 9.0 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 3344, 1678, 1501, 1394, 1306, 1223, 1144, 

827, 739, 521 cm
-1

; Anal. Calcd for C13H14ClNO2: C, 62.03; H, 5.61; N, 5.56; Found: C, 62.22; H, 

5.67; N, 5.52. 

 

 

4-Hydroxy-3,3,4-trimethyl-1-phenylpyrrolidin-2-one (3u) 

White solid; mp: 98–100 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 1.12 (s, 3H), 1.22 (s, 3H), 1.37 (s, 3H), 

1.78 (s, 1H), 3.74 (ABq, JAB = 10.0 Hz, ΔνAB = 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); 
13

C NMR (100 MHz, CDCl3): δ = 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): ν = 3364, 1674, 1597, 1497, 1398, 1315, 

1159, 1099, 763, 692, 633 cm
-1

; Anal. Calcd for C13H17NO2: C, 71.21; H, 7.81; N, 6.39; Found: C, 

71.03; H, 7.88; N, 6.43. 
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1-(4-Chlorophenyl)-4-hydroxy-3,3,4-trimethylpyrrolidin-2-one (3v) 

White solid; mp: 95–97 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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); 
13

C NMR (100 MHz, CDCl3): δ = 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 (KBr, neat): ν = 3396, 2970, 1684, 1593, 1499, 1394, 1306, 1215, 1089, 

829 cm
-1

; Anal. Calcd for C13H16ClNO2: C, 61.54; H, 6.36; N, 5.52; Found: C, 61.25; H, 6.40; N, 5.46. 

 

 

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

White solid; mp: 71–74 
o
C; 

1
H NMR (400 MHz, CDCl3): δ = 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, JAB = 10.0 Hz, ΔνAB = 8.0 Hz, 2H), 7.13 (t, 

J = 7.5 Hz, 1H), 7.35 (t, J = 8.0 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H); 
13

C NMR (100 MHz, CDCl3): δ = 

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 C14H19NO2: 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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III. Copies of NMR spectra for compounds 3  
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3b 
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3c 
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 3d 
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3e 
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3f 

 

 

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



 

S15 
 

3g 

 

 

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



 

S16 
 

3h 
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3i 
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3k 
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3p 
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3v 
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3w 
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3w-NOESY 

 

3w-NOESY-expanded 
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IV. ORTEP drawing of compound 3p 

 

 

 

 

V. Crystal data for compound 3p 

C14H17NO2, yellow, M = 231.29, monoclinic, space group P21/c, a = 8.6775(18), b = 18.791(4), c = 

7.5798(16) Å, V = 1233.2(4) Å
3
, α = 90.00˚, β = 93.79˚, γ = 90.00˚, Z = 4, T = 273 K, F000 = 496.0, R1 = 

0.0543, wR2 = 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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VI. ORTEP drawing of compound 3u 

 

 

 

 

 

 

VII. Crystal data for compound 3u 

C13H17NO2, white, M = 219.28, monoclinic, space group C2/C, a = 22.590(5), b = 6.6126(16), c = 

19.413(5) Å, V = 2448.5(10) Å
3
, α = 90.00˚, β = 122.398(3)˚, γ = 90.00˚, Z = 8, T = 273 K, F000 = 944.0, 

R1 = 0.0323, wR2 = 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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