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A: General method
The reactions and manipulations were performed under an atmosphere of argon 

by using standard Schlenk techniques and Drybox (Mikrouna, Supper 1220/750). 
Anhydrous toluene, DME (Dimethoxyethane), THF (Tetrahydrofuran), MTBE 
(Methyl tert-butyl ether), ether and dioxane were distilled from sodium benzophenone 
ketyl prior to use. Anhydrous DCE (sym-Dichloroethane), CH3CN (acetonitrile) and 
DMAc (Dimethylacetamide) were distilled from calcium hydride and stored under 
argon. 1H NMR and 13C NMR spectra were recorded on Bruker-Avance 400 MHz 
spectrometer. CDCl3 was used as solvent. Chemical shifts (δ) were reported in ppm 
with tetramethylsilane as internal standard, and J values were given in Hz. The 
enantioselective excesses were determined by Agilent 1260 Series HPLC using Daicel 
AD-H、OD-H chiral columns eluted with a mixture of isopropyl alcohol and hexane.. 
Column chromatography was performed with silica gel (200-300 mesh).

B: Typical procedure for the reaction
[Ir(COD)Cl]2 (3.4 mg, 0.005 mmol), (R)-Difluorphos (8.2 mg, 0.012 mmol) and 

1.0 mL toluene were added to a Schlenk tube in argon atmosphere. The resulting 
solution was stirred at room temperature for 30 min, then CuBr (5.8 mg, 0.04mmol) 
was added and stirred for additional 10 min, then a solution of N-Boc-
azabenzonorbornadiene  1a (48.6 mg, 0.2mmol) in toluene(1 mL) was added, and 
the mixture was stirred for additional 10 min. After the addition of aminobenzene 2a 
(55.8 mg, 0.6mmol) and 1.0mL toluene, the mixture was stirred at 70 °C under argon 
atmosphere with TLC monitoring until the complete consumption of 1a. The reaction 
mixture was concentrated. The residue was purified by chromatography on a silica gel 
column to afford the desired product 3aa (65.2mg, 97% yield). The enantioselective 
excess value of the product was determined by HPLC on a chiral stationary phase (95% 
ee).
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C: Characterization Data of Products 
 2-(Phenylamino)-1,2-dihydronaphthalen-1-yl-carbamic acid tert-butyl ester 
(3aa)

H
N

HN
Boc

White solid, 97% yield, 95% ee. 1H NMR (400 MHz, CDCl3): δ 7.24-7.04 (m, 6H), 
6.64-6.62 (d, J = 7.2Hz, 3H), 6.49-6.47 (d, J = 9.6Hz, 1H), 6.20-5.98 (dd, J = 
9.6,4.4Hz, 1H), 4.98-4.96 (t, J = 8Hz, 1H), 4.67-4.65 (d, J = 8.4Hz, 1H), 4.19 (s, 1H), 
3.78 (s, 1H), 1.38 (s, 9H). The ee of 3aa was determined by HPLC analysis using 
Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 
90/10, 1.0 mL/min, 254 nm; tminor = 7.1 min, tmajor = 11.5 min.

2-(4-Bromophenylamino)-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-butyl 

ester (3ac)

H
N

HN
Boc

Br

White solid,96% yield, 95% ee. 1H NMR (400 MHz, CDCl3): δ 7.31-7.21 (m, 5H), 
7.15-7.13 (d, J = 7.2Hz, 1H), 6.64-6.57 (dd, J = 17.6,8.4Hz, 3H), 6.07-6.04 (dd, J = 
14.0,4.4Hz, 1H), 5.01-4.97 (t, J = 14.4Hz, 1H), 4.72-4.69 (d, J = 9.2Hz, 1H), 4.24 (s, 
1H), 3.67 (s, 1H), 1.45 (s, 9H). The ee of 3ab was determined by HPLC analysis 
using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-
PrOH = 85/15, 1.0 mL/min, 254 nm; tminor = 6.3 min, tmajor = 11.5 min.

2-(3-Bromophenylamino)-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-butyl 

ester (3ab)

H
N

HN
Boc

Br

White solid, 95% yield, 91% ee. 1H NMR (400 MHz, CDCl3) δ 7.33-7.21 (m, 3H), 
7.15-7.13 (d, J = 7.2Hz, 1H), 7.05-7.01 (t, J = 8Hz, 1H), 6.82-6.80 (d, J = 8Hz, 2H), 
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6.70-6.68 (d,J = 7.6Hz, 1H), 6.58-6.56 (d, J = 9.6Hz, 1H), 6.06-6.02 (dd, J= 
9.6,4.0Hz, 1H), 5.03-5.00 (t, J = 8Hz, 1H),  4.73 (d, J = 8.8Hz, 1H), 4.24 (d, J = 
5.2Hz, 1H), 3.95 (s, 1H), 1.46 (s, 9H). 13C NMR (CDCl3, 100MHz): δ 156.02, 148.11, 
133.63, 132.41, 130.74, 128.94, 128.61, 128.39, 127.89, 127.76, 127.03, 123.33, 
120.27, 115.86, 111.68, 80.06, 53.63, 52.33, 28.39. HRMS (EI+): calcd for 
C21H23BrN2O2 [M]+: 414.0943, Found: 414.0938. The ee of 3ac was determined by 
HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), 
conditions: n-hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; tminor = 6.5 min, tmajor = 
13.8 min.

2-(4-Chlorophenylamino)-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-butyl 

ester (3ad)

H
N

HN
Boc

Cl

White solid, 96% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.31-7.21 (m, 3H), 
7.15-7.11 (t, J = 14.0Hz, 3H), 6.67-6.56 (dd,J = 32.0,8.0Hz, 3H), 6.07-6.04 (dd, J = 
9.6,4.4Hz, 1H), 5.01-4.97 (t, J = 14.4Hz, 1H), 4.71 (d, J = 8.8Hz, 1H), 4.23 (s, 1H), 
3.85 (s,1H), 1.45 (s, 9H), The ee of 3ad was determined by HPLC analysis using 
Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 
85/15, 1.0 mL/min, 254 nm; tmajor = 6.4 min, tminor = 11.6 min.

2-(p-Tolylamino)-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-butyl ester  

(3ae)

H
N

HN
Boc

Me

White solid,97% yield, 93% ee. 1H NMR (400 MHz, CDCl3) δ 7.29-7.17 (m, 3H), 
7.11-7.10 (d, J = 7.2Hz, 1H), 7.00-6.98 (d, J = 6.8Hz, 2H), 6.63-6.61 (d, J = 7.2Hz, 
2H), 6.54-6.51 (d, J = 9.6Hz, 1H), 6.08-6.04 (dd, J = 9.2,3.2Hz, 1H), 5.01-5.00 (d, J = 
6.4Hz, 1H), 4.78-4.76 (d, J = 8.8Hz, 1H), 4.22 (s, 1H), 3.64 (s, 1H), 2.22 (s, 3H), 
1.44(s, 9H). The ee of 3ae was determined by HPLC analysis using Daicel Chiralcel 
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AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 90/10, 1.0 
mL/min, 254 nm; tminor = 7.9min, tmajor = 10.1 min.

2-(4-Methoxyphenylamino)-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-

butyl ester (3af)

H
N

HN
Boc

OMe

White solid, 97% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.22-7.11 (m, 3H), 
7.05 (d, J = 7.6Hz, 1H), 6.71-6.69 (d,J = 8.8Hz, 2H), 6.61-6.59 (d, J = 8.8, 2H), 6.47-
6.45 (d, J = 9.6Hz, 1H), 6.01-5.98 (dd, J = 9.6,4.8Hz, 1H), 4.94-4.91 (t, J = 14.8Hz, 
1H), 4.69-4.67(d, J = 8.8 Hz, 1H), 4.12-4.10 (t, J = 4.8Hz, 1H), 3.65 (s, 3H), 3.55 
（s，1H）, 1.37 (s, 9H). The ee of 3ai was determined by HPLC analysis using 
Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 
85/15, 1 mL/min, 254 nm; tminor = 8.3 min, tmajor =10.8 min.

2-[(4-Bromophenyl)methylamino]-1,2-dihydronaphthalen-1-yl-carbamic acid 

tert-butyl ester (3ai)

N
HN

Boc

Br

Me

White solid, 83% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.32-7.21 (m, 5H), 
7.11-7.09 (d, 1H), 6.73-6.71 (d,J=9.2Hz, 2H), 6.63-6.60 (dd,J=2.0, 8.0Hz, 1H), 5.90-
5.86 (dd,J=2.8, 10.0Hz, 1H),5.18-5.13 (t, J = 10.0Hz, 1H), 4.74-4.72 (d, J = 10.0Hz, 
1H), 4.51-4.49 (d, J=9.6, 1H), 2.79(s, 3H), 1.34(s, 9H). The ee of 3ag was determined 
by HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), 
conditions: n-hexane/i-PrOH = 95/5, 1.0 mL/min, 254 nm; tminor = 7.9 min, tmajor = 8.8 
min. 

2-(Methylphenylamino)-1,2-dihydronaphthalen-1-yl-carbamic acid tert-butyl 

ester (3ah)
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N
HN

Boc
Me

White solid,94% yield, 95% ee. 1H NMR (400 MHz, CDCl3) δ 7.34 (d, J = 6.4Hz, 
1H), 7.33-7.20 (m, 4H), 7.11 (d, J =7.2Hz, 1H), 6.86-6.84 (d, J = 8.0Hz, 2H), 6.74-
6.70 (t, J = 14.4Hz, 1H), 6.62-6.60 (d, J = 7.6Hz, 1H), 5.95-5.91 (dd, J = 9.6,2.4Hz, 
1H), 5.23-5.18 (t, J = 10.4Hz, 1H), 4.81-4.78 (d, J = 10.8Hz, 1H), 4.50-4.48 (d, J = 
9.2Hz, 1H), 2.84 (s, 1H), 1.34(s,9H). The ee of 3ah was determined by HPLC 
analysis using Daicel Chiralcel OD-H column (25 cm × 0.46 cm ID), conditions: n-
hexane/i-PrOH = 95/5, 1mL/min, 254 nm; tminor = 7.8 min, tmajor = 9.1 min.

2-[(4-Methoxyphenyl)methylamino]-1,2-dihydronaphthalen-1-yl-carbamic acid 

tert-butyl ester (3aj)

N
HN

Boc
Me

OMe

White solid, 96% yield, 95% ee. 1H NMR (400 MHz, CDCl3) δ 7.32-7.30 (d, J = 
6.8Hz, 1H), 7.24-7.18 (m, 2H), 7.09-7.07 (d, J = 7.2Hz, 1H), 6.81 (s, 4H), 6.60-6.57 
(dd, J =10.0,2.0Hz, 1H), 5.94-5.91 (dd, J = 10.0,2.8Hz, 1H), 5.19-5.14 (t, J = 10.0Hz, 
1H), 4.61-4.58 (d, J =10.0Hz, 2H), 4.53 (s, 1H),3.75 (s, 3H), 2.75 (s, 3H), 1.38 (s, 9H). 
The ee of 3af was determined by HPLC analysis using Daicel Chiralcel OD-H 
column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 85/15, 1.0 mL/min, 
254 nm; tmajor = 17.0 min, tminor = 19.0 min.

2-(Ethylphenylamino)-1,2-dihydronaphthalen-1-yl-carbamic acid tert-butyl ester 

(3ak)

N
HN

Boc
Et

White solid,96% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.31-7.30 (d, J = 
6.4Hz, 1H), 7.24-7.20 (m, 4H), 7.11-7.09 (d, J = 6.4, 1H), 6.88-6.86 (d, J = 8.0Hz, 
2H), 6.73-6.69 (t, J = 7.2Hz, 1H), 6.62-6.60 (d, J = 10.0Hz, 1H), 5.97-5.94 (t, J = 
1.6Hz, 1H), 5.18-5.13 (t, J = 8.8Hz, 1H), 4.72-4.70 (d, J = 8.8HZ,  1H), 4.60 (s, 1H) 

S6



Supporting information

3.29-3.28 (d, J = 6.8Hz, 2H) 1.39 (s, 9H), 1.09-1.06 (t, J = 12.8Hz, 3H). The ee of 3aj 
was determined by HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 
0.46 cm ID), conditions: n-hexane/i-PrOH = 95/5,1mL/min, 254 nm; tminor = 6.9 min, t 

major =10.1min.

2-Dibenzylamino-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-butyl ester (3al)

HN
NBn2

Boc

White solid, 90% yield, 93% ee. 1H NMR (400 MHz, CDCl3) δ 7.38-7.37 (d, J = 
7.2Hz, 4H), 7.29-7.25 (m, 4H), 7.22-7.19 (m, 4H), 7.05-7.03 (t, J = 4.8Hz, 1H), 6.61-
6.58 (dd, J = 10.0, 1.6Hz, 1H), 6.07-6.04 (dd, J = 10.0, 3.6Hz, 1H), 5.27-5.23 (t, J = 
8.4Hz, 1H), 4.50-4.48 (d, J = 8.8Hz, 1H),3.76-3.73 (d, J = 13.6Hz, 1H), 3.56-3.53 (d, 
J = 13.6Hz, 1H), 3.47 (s, 1H), 1.53 (s, 9H). The ee of 3ak was determined by HPLC 
analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-
hexane/i-PrOH = 95/5, 1mL/min, 254 nm; tminor = 7.7 min, tmajor = 10.7 min.

2-(Naphthalen-1-yl-amino)-1,2-dihydro-naphthalen-1-yl-carbamic acid tert-butyl 

ester (3ag)

HN
Boc

H
N

White solid,80% yield, 93% ee. 1H NMR (400 MHz, CDCl3) δ 7.79-7.75 (t, J = 16Hz, 
2H), 7.44-7.34(m, 4H), 7.31-7.21 (m, 3H),7.17-7.15 (d, J = 7.2Hz, 1H), 6.75-6.73 (d, 
J = 7.6Hz, 1H), 6.59-6.57(d, J = 9.6Hz, 1H), 6.20-6.17 (dd, J = 9.6,3.2Hz, 1H), 5.34-
5.29 (t, J = 9.6Hz, 1H), 5.00 (s, 1H), 4.86-4.84 (d, J = 9.6Hz, 1H),4.45-4.43 (d, J.= 
8.8Hz, 1H), 1.44 (s, 9Hz). The ee of 3al was determined by HPLC analysis using 
Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 
90/10, 1 mL/min, 254 nm; tminor = 6.4 min, tmajor = 10.5 min.

2-(Naphthalen-1-yl-amino)-6,7-dibromo-1,2-dihydro-naphthalen-1-yl-carbamic 

acid tert-butyl ester (3ga)
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HN H
N

Boc

Br

Br

White solid, 93% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.57 (s, 1H), 7.38 (s, 
1H), 7.22-7.18 (t, J = 8.0Hz, 2H), 6.75-6.71 (t, J = 7.2Hz, 1H), 6.69-6.67 (d, J = 
7.6Hz, 1H), 6.48-6.46 (d, J = 9.6Hz, 1H),6.18-6.15 (dd, J = 9.6,4.0Hz, 1H), 5.02-4.98 
(t, J = 8.4Hz, 1H), 4.71-4.69 (d, J = 9.2Hz, 1H), 4.25 (s, 1H), 3.83 (s, 1H), 1.46 (s, 
9H). 13C NMR (CDCl3, 100MHz): δ 155.88, 146.35, 134.94, 133.20, 132.71, 131.46, 
130.63, 129.53, 126.76, 124.54, 123.79,117.89, 113.13, 80.39, 53.45, 51.76, 28.35). 
HRMS (EI+): calcd for C21H22Br2N2O2 [M]+: 492.0048; Found: 492.0074. The ee 
of 3ea was determined by HPLC analysis using Daicel Chiralcel AD-H column (25 
cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 95/5, 1 mL/min, 254 nm; tminor = 
10.6min, tmajor = 12.6 min.

2-(Naphthalen-1-yl-amino)-6,7-dimethyl-1,2-dihydro-naphthalen-1-yl-carbamic 

acid tert-butyl ester (3ea)

HN H
N

Boc

White solid, 93% yield, 93% ee. 1H NMR (400 MHz, CDCl3) δ 7.20-7.17 (t, J = 
15.6Hz, 2H), 7.07(s, 1H), 6.92 (s, 1H), 6.74-6.68 (m, 3H), 6.53-6.51 (d, J = 9.6Hz, 
1H), 6.04-6.00 (dd, J = 9.6,4.4Hz, 1H), 4.98-4.95 (t, J = 8.0Hz, 1H), 4.68-4.66 (d, J  
= 8.8Hz, 1H), 4.25-4.22 (t, J = 4.8Hz, 1H), 3.82 (s, 1H), 2.24-2.23 (s, 6H), 1.46(s, 
9H). 13C NMR (CDCl3, 100MHz): δ 155.86, 146.50, 136.85, 136.76, 131.17, 129.96, 
129.67, 129.43, 128.66, 128.35, 126.90, 117.68, 113.44, 79.72, 53.45, 51.71, 28.44, 
19.69, 19.48. HRMS (EI+): calcd for C23H28N2O2 [M]+: 364.2151, Found: 364.2159. 
The ee of 3fa was determined by HPLC analysis using Daicel Chiralcel AD-H 
column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 98/2, 1 mL/min, 254 
nm; tminor = 31.8 min, tmajor = 34.4 min.

2-(Naphthalen-1-yl-amino)-6,7-dimethoxy-1,2-dihydro-naphthalen-1-yl-

carbamic acid tert-butyl ester (3fa)
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HN H
N

Boc

MeO

MeO

White solid, 94% yield, 93% ee. 1H NMR (400 MHz, CDCl3) δ 7.21-7.19 (t, J = 
17.2Hz, 2H), 6.83 (s, 1H), 6.77-6.75 (d, J = 8.0Hz, 2H), 6.72-6.68 (t, J = 7.2Hz,1H), 
6.66(s, 1H), 6.51-6.48 (d, J = 9.6Hz, 1H), 6.00-5.96 (dd, J = 8.0,4.0Hz, 1H), 4.95-
4.93 (dd, J =8.0,4.0Hz, 1H), 4.75-4.73 (d, J = 8.8Hz, 1H), 4.24 (s, 1H), 3.98-3.97 (d, J 
= 2.4Hz, 1H), 3.87 (s, 1H), 3.83 (s, 3H), 1.46 (s, 9H). 13C NMR (CDCl3, 100MHz): δ 
155.72, 148.72, 148.70, 146.65, 129.45, 128.48, 126.29, 125.53, 124.94, 117.50, 
113.22, 112.23, 110.15, 79.75, 56.06, 56.03, 52.48, 51.47, 28.42. HRMS (EI+): calcd 
for C23H28N2O4 [M]+: 396.2049; Found: 396.2039. The ee of 3ga was determined 
by HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), 
conditions: n-hexane/i-PrOH = 95/5, 1 mL/min, 254 nm; tmajor = 26.9 min, t minor = 
29.1 min.

2-(Naphthalen-1-yl-amino)-1,2-dihydro-naphthalen[2,3-b][1,4]dioxin-1-yl-

carbamic acid tert-butyl ester (3ha)

HN H
N

Boc

O

O

White solid, 95% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.21-7.17 (t, J = 
8.0Hz, 2H), 6.84 (s, 1H), 6.75-6.69 (m, 3H), 6.67 (s, 1H), 6.45-6.43 (d, J = 9.2Hz, 
1H), 6.00-5.96 (dd, J = 9.6,4.4Hz, 1H), 4.93-4.89 (t, J = 8.4Hz, 1H), 4.69-4.67 (d, J  
= 8.8Hz, 1H), 4.35-4.33 (t, J = 2.8Hz, 1H), 4.24 (s, 5H), 1.45 (s, 9H), 13C NMR 
(CDCl3, 100MHz): δ 155.74, 143.23,129.38, 129.28, 128.24, 127.23, 126.03, 125.92, 
118.30, 117.28, 115.83,114.03, 113.35, 79.77, 64.40, 64.35, 53.83, 51.56, 28.35. 
HRMS (EI+): calcd for C23H26N2O4 [M]+: 394.1893; Found: 394.1909. The ee of 
3fa was determined by HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 
0.46 cm ID), conditions: n-hexane/i-PrOH = 85/15, 1 mL/min, 254 nm; tminor = 11.3 
min, tmajor = 14.3min.

2-(Naphthalen-1-yl-amino)-1,2-dihydro-naphthalen[2,3-d][1,3]dioxol-1-yl-

carbamic acid tert-butyl ester (3ia)
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HN H
N

Boc

O

O

White solid, 95% yield, 94% ee. 1H NMR (400 MHz, CDCl3) δ 7.21-7.17 (t, J = 
8.0Hz, 2H), 6.82 (s, 1H), 6.74-6.68 (m, 3H), 6.63 (s, 1H), 6.46-6.44 (d, J = 9.6Hz, 
1H), 6.01-5.97 (dd, J = 9.6,4.8Hz, 1H), 5.94-5.93 (d, J = 3.2Hz, 1H), 4.93-4.90 (m, 
1H), 4.70-4.68 (d, J = 8.8Hz, 1H), 4.21 (s, 1H), 3.74 (s, 1H), 1.45 (s, 9H), 13C NMR 
(CDCl3, 100MHz): δ 155.71, 143.53,147.29, 146.56, 129.45, 128.53, 127.98, 126.46, 
125.91, 117.68, 113.32,109.44,107.49,101.23, 79.83, 52.91, 52.03, 28.41. HRMS 
(EI+): calcd for C22H24N2O4 [M]+: 380.1736, Found: 380.1748. The ee of 3fa was 
determined by HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm 
ID), conditions: n-hexane/i-PrOH = 90/10, 1 mL/min, 254 nm; tminor = 12.1 min, tmajor 
= 14.7min.

N-[2-(Phenylamino)-1,2-dihydro-naphthalen-1-yl]-4-methyl-benzenesulfonamide  

(3ba)

HN H
N

Ts

White solid, 90% yield, 88% ee. 1H NMR (400 MHz, CDCl3) δ 7.76-7.74 (d, J = 
8.0Hz, 2H), 7.32-7.30 (d, J = 8.0Hz, 1H), 7.24 (d, J = 1.2Hz, 1H), 7.18-7.11 (m, 3H), 
7.04-7.00 (dt, J = 7.6, 0.8Hz, 1H), 6.74-6.71 (t, J = 14.4Hz, 1H), 6.62-6.54 (m, 4H), 
6.10-6.06 (dd, J = 9.6,5.6Hz, 1H), 4.80-4.78 (d, J = 8.0Hz, 1H), 4.45-4.43 (dd, J = 7.6, 
3.2Hz, 1H), 4.36 (s, 1H), 3.47 (s, 1H), 2.46 (s, 3H). The ee of 3fa was determined by 
HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), 
conditions: n-hexane/i-PrOH = 70/30, 1 mL/min, 254 nm; tminor = 8.4 min, tmajor = 
10.2min.

4-nitro-N-[2-(Phenylamino)-1,2-dihydro-naphthalen-1-yl]-4-methyl-

benzenesulfonamide (3ca)
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HN
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H
N

White solid, 86% yield, 84% ee. 1H NMR (400 MHz, CDCl3) δ 8.29-8.27 (d, J = 
8.4Hz, 2H), 7.98-7.96(d, J = 8.4Hz, 2H), 7.28-7.24 (t, J = 6.8Hz, 2H), 7.19-7.13(m, 
3H), 7.05-7.01 (t, J = 7.6Hz, 1H), 6.77-6.73(t, J = 7.2Hz, 1H), 6.64-6.59 (dd, J = 14.0, 
6.4Hz, 4H), 6.10=6.06 (dd, J = 9.2, 5.2Hz, 1H), 5.12-5.10 (d, J = 8.0Hz, 1H), 4.58-
4.55 (dd, J = 8.0,3.2Hz, 1H), 4.36 (s, 1H), 3.47 (s,1H). 13C NMR (CDCl3, 100MHz): 
δ 149.84, 146.37, 145.52 , 131.66, 131.32, 129.51, 129.46, 129.35, 128.88, 128.49, 
128.33, 127.49 , 126.38, 124.29, 118.22 , 113.23, 54.13, 52.39. HRMS (EI+): calcd 
for C22H19N3O4S [M]+: 421.1096, Found: 421.1103. The ee of 3fa was determined 
by HPLC analysis using Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), 
conditions: n-hexane/i-PrOH = 60/40, 1 mL/min, 254 nm; tminor = 12.8 min, tmajor = 
17.7min.

2-(Phenylamino)-1,2-dihydronaphthalen-1-yl-carbamic acid methyl ester (3da)

HN H
N

COOMe

White solid, 88% yield, 83% ee. 1H NMR (400 MHz, CDCl3) δ 7.30-7.28 (d, J = 
7.2Hz, 2H), 7.22-7.13(m, 4H), 6.76-6.69(m, 3H), 6.59-6.56(d, J = 9.6, 1H), 6.08-6.04 
(dd, J = 9.6,5.2Hz, 1H), 5.05-5.02(t, J = 5.6Hz, 1H), 4.96-4.94(d, J = 8.4Hz, 
1H),4.32-4.30 (t, J = 4.8, 1H), 3.79 (s, 1H), 3.65(s, 1H), 13C NMR (CDCl3, 100MHz): 
δ 156.88, 146.35, 133.27 , 132.13, 129.40, 129.34, 128.85, 128.73, 128.39, 127.50, 
127.04, 117.75 , 113.34, 52.50, 52.27. HRMS (EI+): calcd for C18H18N2O2 [M]+: 
294.1368, Found:294.1367. The ee of 3fa was determined by HPLC analysis using 
Daicel Chiralcel AD-H column (25 cm × 0.46 cm ID), conditions: n-hexane/i-PrOH = 
90/10, 1 mL/min, 254 nm; tminor = 8.7min, tmajor = 13.1min.
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6-(methyl(phenyl)amino)-5,6-dihydronaphtho[2,3-d][1,3]dioxol-5-ol (3ia)
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