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(A) General details 
1H and 13C NMR spectrum were recorded on a Bruker Advance 400 MHz spectrometer as 

solutions in CDCl3. Chemical shifts are reported in ppm relative to residual solvent signals 

(CDCl3, 7.26 ppm for 1H NMR, CDCl3, 77.0 ppm for 13C NMR), Coupling constants are reported 

in Hertz (abbreviated for Hz). The following abbreviations are used to designate chemical shift 

mutiplicities: s= singlet, d= doublet, m= multiplet, br=broad. High-resolution mass spectrum were 

obtained with Shimadazu LCMS-IT-TOF mass spectrometer. Optical rotations were measured 

using a 1 mL cell with a 1 dm path length on a Perkin-Elmer 341 digital polarimeter and are 

reported as follows: [α]D
20 (c in gram per 100 mL of solvent). The flash column chromatography 

was carried out over silica gel (230–400 mesh), purchased from Qingdao Haiyang Chemical Co., 

Ltd. Melting points were recorded on an electrothermal digital melting point apparatus and were 
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uncorrected. TLC analysis was performed on precoated silica gel GF254 slides, and visualised by 

either UV irradiation or I2 staining. Infrared (IR) spectrum were recorded on a Bruker Tensor 37 

spectrophotometer. Data are represented as frequency of absorption (cm-1). Unless otherwise 

stated, all reagents were obtained from commercial sources and used as received. The solvents 

were used as commercial anhydrous grade without further purification. 2-Nitrocyclohexanone1 

and 2-methyl-6-nitrocyclohexanone2 were prepared according to the literature procedure 

respectively. Enantiomeric excesses were determined by HPLC using a Daicel Chiralcel AD-H 

column (4.6 mm  25 cm) and eluting with n-hexane/i-PrOH solution.  

 

(B) Screening of additives for the reaction of 2-nitrocyclohexanone and cinnamaldehyde. 

 

Table 1 Screening of additivesa 

entry time (h) additive 
yield 

(%)b 
drc ee (%)d 

1 19 PhCOOH 25 85:15 98 

2 9 Na2CO3 15 85:15 - 

3 9 K2CO3 24 83:17 - 

4 9 KOAc 23 81:19 - 

5 9 Et3N 84 85:15 99 

6 9 DMAPe 89 85:15 99 

7 9 N-methyl-pyrrolidine 90 86:14 99 

8 3 DABCOf 96 88:12 99 

9 9 DIPEAg 35 81:19 99 

10 9 NMMh 23 82:18 - 

11 9 2,6-lutidine 4 - - 

a Unless otherwise stated, all reactions were performed with 1 (0.24 mmol), 2a (0.2 mmol), 3c 

(0.02 mmol) and additive (0.02 mmol) in THF (0.5 mL). b Determined by HPLC analysis. c 

Determined by 1H NMR analysis of the crude mixture. d Values of the major diastereoisomers 

and were  determined by chiral HPLC. e 4-Dimethylaminopyridine. f 1, 

4-Diazabicyclo[2.2.2]octane. g N,N-Diisopropylethylamine. h N-methyl-morpholine. 

 

(C) General experimental procedure for the reaction of 2-nitrocyclohexanone and α, 

β-unsaturated aldehydes.  

To a solution of α, β-unsaturated aldehyde (0.2 mmol) in THF (0.5 mL) was added catalyst 3c 

(7.2 mg, 0.02 mmol, 10 mol %), DABCO (2.2 mg, 0.02 mmol) at room temperature. After the 

reaction mixture was stirred for 10 minutes, 2-nitrocyclohexanone (1, 34 mg, 0.24 mmol, 1.2 eq) 

was added. The mixture was stirred at room temperature for 3h. Then it was concentrated under 

vacuum and purified by flash column chromatography using ethyl acetate / petrol ether as eluent. 

The racemic product was obtained by mixing equal amounts of 4 and ent-4 independently 

obtained by using catalyst 3c and its enatiomer. 

(D) Mechanism investigation  
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To the three portions of solution of 1 (14 mg, 0.1 mmol) in 2.5 mL CDCl3was added one 

equivalent of 3c, DABCO, DABCO and 3c respectively. After stirring for 0.5 h, the mixtures were 

subjected to NMR analysis. 

(E) Elaboration of 4a and 4g 

Synthesis of 8a: 

The solution of 4a (27.5 mg, 0.1 mmol) in 1 mL CH3OH was refluxed for 3h. Then it was 

concentrated under vacuum and the residue was purified by flash column chromatography using 

ethyl acetate / petrol ether as eluent. 8a was obtained as a white solid.  

According to the same procedure, 8g was also obtained. 

Synthesis of 10a: 

To a solution of 8a (29 mg, 0.1 mmol) in 2.5 mL THF was added Zinc powder (169 mg, 2.6 

mmol) and HOAc (162 μL, 2.8 mmol). After the mixture was stirred overnight, it was diluted with 

EtOAc (30 mL). The organic layer was washed with saturated Na2CO3 (10 mL  2,) and brine (10 

mL). The organic layer was dried over MgSO4 and concentrated under vacuum. The residue was 

purified by flash column chromatography. 

 

(F) X‐ray Structure of 8g 

 

 

Figure 1. X-ray Structure of 8g 

 

O

Ph OH

NO2H

 (1R,2S,4R,5R)-2-hydroxy-1-nitro-4-phenylbicyclo[3.3.1]nonan-9-one , sticky 

pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.41 - 7.37(m, 2H), 7.32-7.25(m, 3H),δ 5.05 (ddd, J = 

11.4, 6.8, 1.6 Hz, 1H), 3.24 (dt, J = 14.0, 4.8 Hz, 1H), 2.95-2.80(m, 3H), 2.70 (td, J = 14.0, 11.4 Hz, 

1H), 2.62 (shift to 2.79 in concentrated solution, br, 1H,), 2.47-2.40 (m, 1H), 2.23-2.10 (m, 1H), 

1.94-1.84 (m, 2H), 1.83-1.73 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 203.79, 138.75, 128.91, 127.47, 

127.44, 101.32, 72.37, 51.89, 41.10, 32.61, 31.24, 26.91, 20.14; IR (KBr) /cm-1: 3446, 2937, 1733, 

1550, 1033; HRMS (ESI) calcd for C15H16NO4(M - H) -: 274.1085, found: 274.1098; [ α ]D
20 = + 

106.6 (c = 1.0, CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H 

column (4.6 mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 220 nm, 0.8 mL/min); tR (minor 

enantiomer) = 20.1 min, tR (major enantiomer) = 31.8 min, 99% ee. 
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(1R,2S,4R,5R)-2-hydroxy-1-nitro-4-(p-tolyl)bicyclo[3.3.1]nonan-9-one , 
sticky pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.17 (q, J = 8.2 Hz, 4H), 5.04 (ddd, J = 11.4, 6.6, 

1.5 Hz, 1H), 3.20 (dt, J = 14.0, 4.8 Hz, 1H), 2.94 – 2.80 (m, 4H), 2.67 (td, J = 14.0, 11.4 Hz, 1H), 2.44 

– 2.37 (m, 1H), 2.35 (s, 3H), 2.20-2.10 (m, 1H), 1.94 – 1.88 (m, 1H), 1.85 – 1.71 (m, 2H); 13C NMR 

(100 MHz, CDCl3) δ 203.98, 137.10, 135.69, 129.53, 127.31, 101.33, 72.39, 51.94, 40.72, 32.77, 31.22, 

26.92, 26.88, 20.94, 20.12; IR (KBr) /cm-1: 3526, 2926, 1734, 1550, 1079, 1041; HRMS (ESI) 

calcd for C16H18NO4(M - H) -: 288.1241, found: 288.1249; [ α ]D
20 = + 99.0 (c = 1.1, CHCl3); The 

enantiomeric excess was determined by HPLC with a Chiralcel AD-H column (4.6 mm  25 cm) 

(n-hexane/i-PrOH = 90/10, λ = 230 nm, 0.8 mL/min); tR (minor enantiomer) = 16.5 min, tR (major 

enantiomer) = 31.3 min, 99% ee. 

 

(1R,2S,4R,5R)-2-hydroxy-4-(4-methoxyphenyl)-1-nitrobicyclo[3.3.

1]nonan-9-one, sticky pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.17 (d, J = 8.5 Hz, 2H), 6.91 

(d, J = 8.5 Hz, 2H), 5.05 – 5.01 (m, 1H), 3.81 (s, 3H), 3.19 (dt, J = 13.8, 4.3 Hz, 1H), 2.92 – 2.80 (m, 

3H), 2.64 (q, J = 13.8Hz, 1H), 2.44 – 2.37(m, 1H); 2.20 -2.09 ( m, 1H), 1.89 – 1.83 (m, 2H), 1.80 - 

1.74 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 204.01, 158.81, 130.69, 128.43, 114.25, 101.30, 72.35, 

55.30, 52.05, 40.38, 32.94, 31.22, 26.86, 20.12; IR (KBr) /cm-1: 3447, 2935, 1734, 1550, 1514, 

1253, 1034; HRMS (ESI) calcd for C16H18NO5(M - H) -: 304.1190, found: 304.1188; [ α ]D
20 = + 

84.8 (c = 0.9, CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H 

column (4.6 mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 230 nm, 0.8 mL/min); tR (minor 

enantiomer) = 27.5min, tR (major enantiomer) = 47.7 min, 99% ee. 

 

O

OH

NO2H

Cl

(1R,2S,4R,5R)-4-(2-chlorophenyl)-2-hydroxy-1-nitrobicyclo[3.3.1]nonan-9-

one , sticky pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.44 – 7.38 (m, 2H), 7.36 – 7.32 (m, 1H), 

7.29 – 7.24 (m, 1H), 5.09 (ddd, J = 11.3, 6.6, 1.6 Hz, 1H), 3.67 (dt, J = 14.0, 4.5 Hz, 1H), 3.00 (q, J = 

4.5 Hz, 1H), 2.97 – 2.83 (m, 3H), 2.76 (td, J = 14.0, 11.3 Hz, 1H), 2.31 (dt, J = 14.0, 6.0 Hz, 1H), 2.24 

– 2.17 (m, 1H), 1.87 – 1.82 (m, 2H), 1.81 – 1.74 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 203.13, 

135.92, 134.18, 130.42, 128.66, 128.00, 126.99, 101.27, 76.70, 76.68, 72.17, 48.17, 37.73, 32.51, 31.20, 

26.95, 20.05; IR (KBr) /cm-1: 3512, 2927, 1734, 1551, 1531, 1082, 1033; HRMS (ESI) calcd for 

C15H15ClNO4 (M - H) -: 308.0695, found: 308.0709; [ α ]D
20 = + 116.1 (c = 1.2, CHCl3); The 
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enantiomeric excess was determined by HPLC with a Chiralcel AD-H column (4.6 mm  25 cm) 

(n-hexane/i-PrOH = 90/10, λ = 220 nm, 0.8 mL/min); tR (minor enantiomer) = 20.1 min, tR (major 

enantiomer) = 32.1 min, 99% ee. 

 

(1R,2S,4R,5R)-4-(3-chlorophenyl)-2-hydroxy-1-nitrobicyclo[3.3.1]nonan-9-

one , sticky pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.26 (m, 3H), 7.16 – 7.15 (m, 1H), 

5.04 (dd, J = 11.3, 6.6 Hz, 1H), 3.21 (dt, J = 13.9, 4.9 Hz, 1H), 2.94 – 2.80 (m, 4H), 2.65 (td, J = 13.9, 

11.3 Hz, 1H), 2.46 – 2.39 (m, 1H), 2.22 – 2.06 (m, 1H), 1.91 – 1.85 (m, 2H), 1.83 – 1.75 (m, 1H); 13C 

NMR (100 MHz, CDCl3) δ 203.34, 140.90, 134.90, 130.14, 127.66, 125.66, 101.16, 72.17, 51.58, 

40.71, 32.50, 31.16, 26.88, 20.10; IR (KBr) /cm-1: 3447, 2928, 1734, 1596, 1549, 1081, 1042; 

HRMS (ESI) calcd for C15H15ClNO4 (M - H) -: 308.0695, found: 308.0712; [ α ]D
20 = + 107.6 (c = 

0.9, CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H column 

(4.6 mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 220 nm, 0.8 mL/min); tR (minor enantiomer) = 

19.9 min, tR (major enantiomer) =22.6 min, 99% ee. 

 

(1R,2S,4R,5R)-4-(4-chlorophenyl)-2-hydroxy-1-nitrobicyclo[3.3.1]non

an-9-one , sticky pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 8.5 Hz, 2H), 7.20 (d, J = 

8.5 Hz, 2H), 5.09 – 4.99 (m, 1H), 3.22 (dt, J = 14.0, 4.8 Hz, 1H), 2.94 – 2.78 (m, 4H), 2.64 (td, J = 14.0, 

11.2 Hz, 1H), 2.41 (dt, J = 14.0, 6.1 Hz, 1H), 2.17 – 2.07 (m, 1H), 1.89 – 1.84 (m, 2H), 1.82 – 1.74 (m, 

1H); 13C NMR (100 MHz, CDCl3) δ 203.50, 137.24, 133.32, 129.05, 128.76, 101.17, 72.20, 51.68, 

40.49, 32.63, 31.16, 26.83, 20.08; IR (KBr) /cm-1: 3503, 2928, 1734, 1549, 1493, 1092; HRMS 

(ESI) calcd for C15H15ClNO4 (M - H) -: 308.0695, found: 308.0690; [ α ]D
20 = + 96.1 (c = 0.9, 

CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H column (4.6 

mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 230 nm, 0.8 mL/min); tR (minor enantiomer) = 25.0 

min, tR (major enantiomer) = 32.6 min, 99% ee. 

 

(1R,2S,4R,5R)-4-(4-bromophenyl)-2-hydroxy-1-nitrobicyclo[3.3.1]non

an-9-one , sticky pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.51 (d, J = 8.3 Hz, 2H), 7.14 (d, J = 



S6 
 

8.3 Hz, 2H), 5.04 (ddd, J = 11.3, 6.7, 1.6 Hz, 1H), 3.20 (dt, J = 14.0, 4.8 Hz, 1H), 2.93 – 2.75 (m, 4H), 

2.64 (td, J = 14.0, 11.3 Hz, 1H), 2.41 (dt, J = 14.0, 6.0 Hz, 1H), 2.17 – 2.07 (m, 1H), 1.89 – 1.84 (m, 

2H), 1.82 – 1.74 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 203.56, 137.79, 131.98, 129.13, 121.33, 

101.17, 72.17, 51.62, 40.50, 32.58, 31.13, 26.85, 20.06; IR (KBr) /cm-1:3448, 2928, 1733, 1549, 

1489, 1454, 1077; HRMS (ESI) calcd for C15H15BrNO4 (M - H) -: 352.0190, found: 352.0179; 

[ α ]D
20 = + 87.7 (c = 1.0, CHCl3); The enantiomeric excess was determined by HPLC with a 

Chiralcel AD-H column (4.6 mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 220 nm, 0.8 mL/min); 

tR (minor enantiomer) = 26.2 min, tR (major enantiomer) = 33.7 min, 99% ee. 

 

(1R,2S,4R,5R)-2-hydroxy-1-nitro-4-(4-nitrophenyl)bicyclo[3.3.1]non

an-9-one , sticky pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 8.25 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 

8.8 Hz, 2H), 5.07 (ddd, J = 11.2, 6.7, 1.7 Hz, 1H), 3.35 (dt, J = 13.9, 4.7 Hz, 1H), 2.96 – 2.82 (m, 4H), 

2.72 (td, J = 13.9, 11.2 Hz, 1H), 2.51 – 2.45 (m, 1H), 2.23 – 2.09 (m, 1H), 1.95 – 1.87 (m, 1H), 1.85 – 

1.76 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 202.82, 147.27, 146.25, 128.40, 124.10, 101.01, 72.01, 

51.31, 40.91, 32.37, 31.10, 26.83, 20.06; IR (KBr) /cm-1:3445, 2922, 2851, 1719, 1551, 1520, 1347, 

1054; HRMS (ESI) calcd for C15H15N2O6 (M - H) -: 319.0936, found: 319.0955; [ α ]D
20 = + 80.9 

(c = 0.6, CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H 

column (4.6 mm  25 cm) (n-hexane/i-PrOH = 80/20, λ = 254 nm, 0.8 mL/min); tR (minor 

enantiomer) = 25.7 min, tR (major enantiomer) = 33.6 min, 99% ee. 

 

O

OH

NO2H

NC

4-((1R,2R,4S,5R)-4-hydroxy-5-nitro-9-oxobicyclo[3.3.1]nonan-2-yl)be

nzonitrile , sticky pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.2 Hz, 2H), 7.39 (d, J = 

8.2 Hz, 2H), 5.06 (ddd, J = 11.3, 6.7, 1.6 Hz, 1H), 3.29 (dt, J = 14.0, 4.8 Hz, 1H), 2.94 – 2.79 (m, 4H), 

2.68 (td, J = 14.0, 11.3 Hz, 1H), 2.48 – 2.41 (m, 1H), 2.20 – 2.06 (m, 1H), 1.94 – 1.85 (m, 1H), 1.84 – 

1.76 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 203.10, 144.31, 132.67, 128.30, 118.33, 111.39, 101.03, 

71.98, 51.32, 40.95, 32.32, 31.04, 26.88, 20.01; IR (KBr) /cm-1: 3442, 1734, 1638, 1551, 1082; 

HRMS (ESI) calcd for C16H15N2O4 (M - H) -: 299.1037, found: 299.1026; [ α ]D
20 = + 90.3 (c = 

1.0, CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H column 

(4.6 mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 230 nm, 0.8 mL/min); tR (minor enantiomer) = 

22.9 min, tR (major enantiomer) = 30.5 min, 99% ee. 
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O

OH

NO2H

F3C

(1R,2S,4R,5R)-2-hydroxy-1-nitro-4-(4-(trifluoromethyl)phenyl)bicycl

o[3.3.1]nonan-9-one , sticky pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.0 Hz, 2H), 

7.40 (d, J = 8.0 Hz, 2H), 5.09 – 5.05 (m, 1H), 3.31 (dt, J = 14.0, 4.8 Hz, 1H), 2.96 – 2.81 (m, 4H), 2.71 

(td, J = 14.0, 11.3 Hz, 1H), 2.45 (dt, J = 14.0, 6.1 Hz, 1H), 2.21– 2.09 (m, 1H), 1.93 – 1.83 (m, 2H), 

1.82 –1.73 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 203.29, 142.88, 129.99, 129.67, 127.87, 125.86 (q, 

J = 3.9 Hz), 125.28, 122.57, 101.15, 72.17, 51.54, 40.85, 32.47, 31.15, 26.89, 20.08; 19F NMR (376 

MHz, CDCl3) δ -62.63; IR (KBr) /cm-1: 3525, 2943, 1735, 1551, 1328, 1167, 1124, 1069; HRMS 

(ESI) calcd for C16H15F3NO4 (M - H) -: 342.0959, found: 342.0950; [ α ]D
20 = + 75.3 (c = 1.0, 

CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H column (4.6 

mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 230 nm, 0.8 mL/min); tR (minor enantiomer) = 19.8 

min, tR (major enantiomer) = 21.4 min, 95% ee. 

 

(1R,2S,4R,5R)-4-(furan-2-yl)-2-hydroxy-1-nitrobicyclo[3.3.1]nonan-9-one , 

sticky pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.38 (d, J = 1.8 Hz, 1H), 6.35 (dd, J = 3.3, 1.8 

Hz, 1H), 6.20 (d, J = 3.3 Hz, 1H), 5.04 – 4.99 (m, 1H), 3.29 (td, J = 9.8, 4.6 Hz, 1H), 3.06 – 3.03 (m, 

1H), 2.88 – 2.77 (m, 3H), 2.53 – 2.49 (m, 2H), 2.14 – 2.04 (m, 1H), 1.97 – 1.86 (m, 2H), 1.78 – 1.71 

(m, 1H); 13C NMR (100 MHz, CDCl3) δ 203.28, 152.80, 142.25, 110.27, 106.73, 101.28, 71.94, 49.26, 

35.67, 31.86, 31.14, 27.91, 19.90; IR (KBr) /cm-1: 3542, 2948, 2921, 1737, 1545, 1083, 1009; 

HRMS (ESI) calcd for C13H14NO5 (M - H) -: 264.0877, found: 264.0883; [ α ]D
20 = + 93.1 (c = 0.8, 

CHCl3); The enantiomeric excess was determined by HPLC with a Chiralcel AD-H column (4.6 

mm  25 cm) (n-hexane/i-PrOH = 90/10, λ = 230 nm, 0.8 mL/min); tR (minor enantiomer) = 18.1 

min, tR (major enantiomer) = 24.8 min, 99% ee. 

 

O

OH

NO2H

S

(1R,2S,4R,5R)-2-hydroxy-1-nitro-4-(thiophen-2-yl)bicyclo[3.3.1]nonan-9-o

ne , pale yellow oil, 1H NMR (400 MHz, CDCl3) δ 7.27 – 7.26 (m, 1H), 7.02 (dd, J = 5.1, 3.6 Hz, 1H), 

6.93 (dt, J = 3.6, 1.1 Hz, 1H), 5.04 – 4.99 (m, 1H), 3.53 – 3.47 (m, 1H), 2.95 – 2.90 (m, 1H), 2.90 – 

2.81 (m, 2H), 2.63 – 2.57 (m, 2H), 2.18 – 1.90 (m, 4H), 1.81 – 1.73 (m, 1H); 13C NMR (100 MHz, 

CDCl3) δ 203.47, 142.56, 127.06, 124.58, 124.43, 101.16, 71.84, 52.13, 37.08, 34.47, 31.13, 27.36, 

19.90; IR (KBr) /cm-1: 3582, 2942, 1731, 1545, 1077; HRMS (ESI) calcd for C13H14NO4S (M - H) 

-: 280.0649, found: 280.0638; [ α ]D
20 = + 107.1 (c = 1.1, CHCl3); The enantiomeric excess was 

determined by HPLC with a Chiralcel AD-H column (4.6 mm  25 cm) (n-hexane/i-PrOH = 90/10, 
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λ = 230 nm, 0.8 mL/min); tR (minor enantiomer) = 20.5 min, tR (major enantiomer) = 28.9 min, 

99% ee. 

 

(1R,2S,4S,5R)-2-hydroxy-5-methyl-1-nitro-4-phenylbicyclo[3.3.1]nonan-9-one, 

sticky pale yellow oil,1H NMR (400 MHz, CDCl3) δ 7.40 – 7.30 (m, 3H), 7.28 – 7.22 (m, 2H), 5.07 

– 5.01 (m, 1H), 3.02 – 2.96 (m, 1H), 2.93 – 2.85 (m, 1H), 2.83 – 2.71 (m, 3H), 2.51 – 2.33 (m, 2H), 

2.18 (ddd, J = 12.5, 5.7, 2.9 Hz, 1H), 1.90 – 1.81 (m, 1H), 1.64 – 1.55 (m, 1H), 0.86 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 204.77, 138.05, 129.20, 128.52, 127.68, 101.97, 72.01, 50.64, 48.37, 35.25, 31.31, 

22.41, 20.07. IR (KBr) /cm-1: 2931, 1720, 1547, 1456, 1287, 1037, 770; HRMS (ESI) calcd for 

C16H18NO4 (M - H) -: 288.1241, found: 288.1236; [ α ]D
20 = + 66.3 (c = 1.1, CHCl3); The 

enantiomeric excess was determined by HPLC with a Chiralcel AD-H column (4.6 mm  25 cm) 

(n-hexane/i-PrOH = 90/10, λ = 220 nm, 0.8 mL/min); tR (minor enantiomer) = 15.7 min, tR (major 

enantiomer) = 28.9 min, 86% ee. 

 

 

 (1R,2R)-methyl 5-nitro-2-phenylcyclooct-4-enecarboxylate , white 

solid 1H NMR (400 MHz, CDCl3) δ 7.32 – 7.27 (m, 3H), 7.23 – 7.19 (m, 1H), 7.15 (d, J = 7.4 Hz, 

2H), 3.36 (s, 4H), 3.05 – 2.99 (m, 1H), 2.82 – 2.75 (m, 3H), 2.57 (dt, J = 14.1, 7.4 Hz, 1H), 2.02 – 

1.98 (m, 2H), 1.83 – 1.81 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 175.31, 152.57, 142.92, 133.80, 

128.67, 127.13, 127.07, 51.46, 49.67, 48.23, 33.25, 30.04, 27.67, 25.36; mp: 98~99 C; IR (KBr) 

/cm-1: 2946, 2855, 1730, 1521, 1437, 1367, 1332,1162; HRMS (ESI) calcd for C16H18NO4 (M - 

H) -: 288.1241, found: 288.1233; [ α ]D
20 = – 44.9 (c = 1.0, CHCl3); The enantiomeric excess was 

determined by HPLC with a Chiralcel AD-H column (4.6 mm  25 cm) (n-hexane/i-PrOH = 98/2, 

λ = 254 nm, 0.8 mL/min); tR (minor enantiomer) = 14.5 min, tR (major enantiomer) = 15.7 min, 

99% ee. 

 

MeOOC

O

 (1R,2R)-methyl 5-oxo-2-phenylcyclooctanecarboxylate , white solid, 1H 

NMR (400 MHz, CDCl3) δ 7.28 – 7.24 (m, 2H), 7.22 – 7.15 (m, 3H), 3.32 (s, 3H), 3.12 – 3.01 (m, 

2H), 2.85 – 2.80 (m, 1H), 2.51 – 2.44 (m, 1H), 2.41 – 2.26 (m, 2H), 2.16 (ddd, J = 16.1, 7.9, 3.3 

Hz, 1H), 2.07 – 1.81 (m, 5H); 13C NMR (100 MHz, CDCl3) δ 176.05, 162.64, 144.16, 128.22, 

127.76, 126.37, 51.27, 48.26, 47.05, 31.90, 29.77, 29.57, 27.17, 24.85. mp: 88~90 C; IR (KBr) /cm-1: 

3062, 3028, 2923, 1735, 1434, 1162, 962; HRMS (ESI) calcd for C16H19O3 (M - H) -: 259.1340, 

found: 259.1348; [ α ]D
20 = + 2.6 (c = 0.5, CHCl3); The enantiomeric excess was determined by 

HPLC with a Chiralcel AD-H column (4.6 mm  25 cm) (n-hexane/i-PrOH = 85/15, λ = 208 nm, 

0.8 mL/min); tR (minor enantiomer) = 16.3 min, tR (major enantiomer) = 17.1 min, 99% ee. 
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 (1R,2R)-methyl 2-(4-bromophenyl)-5-nitrocyclooct-4-enecarboxylate, 

white solid, 1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 8.4 Hz, 2H), 7.25 (dd, J = 9.8, 7.4 Hz, 1H), 

7.04 (d, J = 8.4 Hz, 2H), 3.40 (s, 3H), 3.35 (ddd, J = 11.3, 7.1, 4.2 Hz, 1H), 3.06 – 2.99 (m, 1H), 

2.81 – 2.73 (m, 3H), 2.53 (dt, J = 14.2, 7.4 Hz, 1H), 2.05 – 1.97 (m, 2H), 1.85 – 1.78 (m, 1H); 13C 

NMR (100 MHz, CDCl3) δ 175.07, 152.75, 141.89, 133.24, 131.82, 128.85, 120.90, 51.67, 49.42, 

47.54, 33.04, 30.05, 27.66, 25.35. mp: 107~109 C; IR (KBr) /cm-1: 2947, 2870, 1720, 1522, 1436, 

1333, 1158, 1010; HRMS (ESI) calcd for C16H17BrNO4 (M - H) -: 366.0346, found: 366.0340; 

[ α ]D
20 = – 80.9 (c = 1.0, CHCl3); The enantiomeric excess was determined by HPLC with a 

Chiralcel AD-H column (4.6 mm  25 cm) (n-hexane/i-PrOH = 95/5, λ = 230 nm, 0.8 mL/min); tR 

(minor enantiomer) = 14.9 min, tR (major enantiomer) = 17.2 min, 99% ee. 

 

Reference:  

1 P. Dampawan and W. W. Zajac, Jr., Synthesis, 1983, 545. 

2 R. Ballini, G. Bartoli, R. Castagnani, E. Marcantoni and M. Petrini, Synlett, 1992, 64. 
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