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1. General information

Unless otherwise noted, materials were purchased from commercial suppliers and
used without further purification. Column chromatography was performed on silica gel
(200~300 mesh). All '"H NMR spectra were recorded on a Bruker Avancell 500 MHzor
Bruker Avancell400 MHz respectively, 3C NMR spectra were recorded on a Bruker
Avancell 101 MHz or Bruker Avance Il 126 MHz with chemical shifts reported as ppm
(in CDCIs or DMSO-d6., TMS as internal standard). Data for "H NMR are recorded as
follows: chemical shift (6, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = mul-
tiplet, br = broad singlet, dd = doublet doublet, coupling constants in Hz, integration).
HRMS (ESI) was obtained with a HRMS/MS instrument (LTQ Orbitrap XL TM).

Vinylogous malononitrile derivative 3 were prepared according to the litera-
turel!l. Chloronitroalkenes 1 were prepared from varioussubstituted aldehyde according
to the literaturel?l. Catalysts Cat.5-10 were synthesized according to literature proce-
duresi>4.

2. Experimental procedures and characterization of products

General procedure : synthesis of compound 7aa-7qa,7ab-7ai

Toluene, rt

‘ . - NO2
R“l—\ N a DBU (1.5 eq)
= /J

Vinylogous malononitrile derivative 3 (0.2 mmol), chloronitroolefins 1 (0.24 mmol,
1.2equiv) were added to a reaction tube, 2mL toluene were added and the mixture was
stirred at rt. DBU (0.3mmol, 1.5 equiv) was added viza microsyringe, then the mixture was
stirred at room temperature for 15 minutes. The reaction mixture was purified by column
chromatography on silica gel directly to give the product 7.
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Enantioselective synthesis of compound 7ka

NH,

NC__CN Br NG NO,
| N ~NO; __1)Cat.8 (10 mol%) O
B PNeops
DCM, rt
Br
3a 1k Tka

The mixture of a,a-dicyanoolefins 3a (0.10 mmol), chloronitroolefins 1k (0.12 mmol),
and catalyst Cat.7(10 mol %) in DCM (1.0 mL) was stirred for 12 hours at room tempera-
ture. After then, DBU (0.1 mmol) was added and stirred for another 40 minutes.The reac-
tion mixture was purified by column chromatography on silica gel directly to give the
chiralproduct 7ka.

4. -isocyano-2-nitro-1-phenyl-9,10-dihydrophenanthren-3-amine (7aa)

NH,

NG O NO,
Taa

Prepared according to the general procedure as yellow solid (64 mg, 95% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) 6
8.34-8.16 (m, 1H), 7.55-7.30 (m, 6H), 7.25-7.20 (m, 2H), 5.69 (s, 2H), 2.66 (dd, | = 8.3, 5.3 Hz,
2H), 2.47-2.34 (m, 2H). ®C NMR (101 MHz, CDCls) 6 143.3, 142.6, 140.37, 139.81, 135.68,
131.13, 130.52, 128.81, 128.59, 128.19, 128.03 127.96, 127.45, 127.12, 117.24, 95.36, 29.06,
25.99. HRMS (ESI) m/z Calcd. for C21H1sNsO2*([M+H]*) 342.1237, Found342.1244.

4. -isocyano-2-nitro-1-(p-tolyl)-9,10-dihydrophenanthren-3-amine (7ba)

NH,
NC r NO;
7ba
Prepared according to the general procedure as yellow solid (64 mg, 92% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.41-8.06 (m, 1H), 7.46-7.35 (m, 2H), 7.31-7.26 (m, 1H), 7.24 (s, 2H), 7.13-7.03 (m, 2H), 5.60
(s, 2H), 2.652.61 (m, 2H), 2.43-2.38(m, 2H), 2.40 (s, 3H).®*C NMR (101 MHz, CDCls)  143.12,
142.35, 140.38, 139.75, 138.52, 135.79, 132.54, 131.17, 130.40, 129.49, 128.31, 127.88, 127.39,

127.06, 117.24, 95.14, 29.05, 25.96, 21.35. HRMS (ESI) m/z Calcd. for C2HisN:Oz* ([M+H]")
356.1394, Found 356.1395.

4. -isocyano-1-(4-methoxyphenyl)-2-nitro-9,10-dihydrophenanthren-3-amine (7ca)

NH,

NC l NO,
SORGW

7ca

Prepared according to the general procedure as yellow solid (62 mg, 85% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1). 1H NMR (400 MHz, DMSO)
8.17-8.07 (m, 1H), 7.47-7.30 (m, 3H), 7.27-6.89 (m, 4H), 6.39 (s, 2H), 3.80 (s, 3H), 2.65-2.57
(m, 2H), 2.31-2.22 (m, 2H). 3C NMR (101 MHz, DMSO) d 159.81, 143.03, 141.06, 140.22,
138.59, 137.25, 131.40, 130.48, 130.09, 128.37, 127.55, 127.07, 126.98, 126.96 117.65, 114.53,
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94.22, 55.62, 28.75, 25.98. HRMS (ESI) m/z Calcd. forC22H1sNsOs*([M+H]*)372.1343, Found
372.1347.

methyl 4-(3-amino-4-isocyano-2-nitro-9,10-dihydrophenanthren-1-yl)benzoate (7da)

NH,

NC l NO»
I l COOMe
7da

Prepared according to the general procedure as yellow solid (64 mg, 81% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls)
08.32-8.19 (m, 1H), 8.18-8.02 (m, 2H), 7.47-7.36 (m, 2H), 7.33-7.27 (m, 3H), 5.84 (s, 2H), 3.95
(s, 3H), 2.64 -2.63 (m, 2H), 2.44-2.23 (m, 2H).*C NMR (101 MHz, CDCls) d 166.52, 143.74,
143.10, 140.74, 139.77, 139.57, 134.65, 130.88, 130.75, 130.25, 130.07, 128.14, 127.99, 127.76,
127.52, 12720, 117.03, 95.90, 52.36, 2894, 2596.HRMS (ESI) m/z Calcd.
forC2sH1sNsO4+([M+H]*)400.1292,Found 400.1297.

1. -(4-fluorophenyl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7ea)

NH,

NC NO,
O‘ L

Tea

Prepared according to the general procedure as yellow solid (64 mg, 91% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.37-8.06 (m, 1H), 7.48-7.34 (m, 2H), 7.28-7.29 (m, 1H), 7.23-7.07 (m, 4H), 5.68 (s, 2H), 2.79-
2.47 (m, 2H), 2.47-2.17 (m, 2H).3C NMR (101 MHz, CDCls) d 162.72 (d,] = 249.47 Hz),
143.31, 142.67, 139.69, 139.28, 131.50 (d, ] = 3.7 Hz), 130.99, 130.59, 129.90, 129.82, 128.23,
127.94, 127.44, 127.15, 117.09, 115.99, (d, ] = 22.2 Hz) 95.58, 28.98, 25.94.HRMS (ESI) m/z
Calcd. forC21H1sFNsO2*([M+H]*)360.1143, Found 360.1151.

1. -(4-chlorophenyl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7fa)

NH,

NC r] NO,
‘ ' cl

Tfa

Prepared according to the general procedure as yellow solid (73 mg, 97% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.33-8.15 (m, 1H), 7.49-7.39 (m, 4H), 7.33-7.28 (m, 1H), 7.20-7.12 (m, 2H), 5.76 (s, 2H), 2.78-
2.57 (m, 2H), 2.48-2.22 (m, 2H).*C NMR (101 MHz, CDCls)d 143.46, 142.83, 139.69, 139.16,
135.10, 134.69, 134.16, 130.92, 130.64, 129.38, 129.12, 128.01, 127.95, 127.45, 127.15, 117.04,
95.69, 28.93, 25.93.HRMS (ESI) m/z Calcd. for CaHisCINsOz*([M+H]*)376.0847,Found
376.0854.
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1. -(4-bromophenyl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7ga)

NH,

NC rl :NOQ
I I Br

7ga

Prepared according to the general procedure as yellow solid (76 mg, 90% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.30-8.19 (m, 1H), 7.63-7.56 (m, 2H), 7.47-7.39 (m, 2H), 7.33-7.29 (m, 1H), 7.13-7.07 (m, 2H),
5.76 (s, 2H), 2.74-2.56 (m, 2H), 2.45-2.28 (m, 2H).3C NMR (101 MHz, CDCls) & 143.48,
139.69, 139.18, 134.68, 132.06, 130.91, 130.66, 129.64, 127.96, 127.64, 127.46, 127.16, 122.86,
117.03, 95.72, 28.93, 25.94.HRMS (ESI) m/z Calcd. for
C21H1sBrNsO2+([M+H]*)420.0342,Found 420.0352.

4. -isocyano-2-nitro-1-(4-nitrophenyl)-9,10-dihydrophenanthren-3-amine (7ha)

NH,

NC NO,
Seas

7ha

Prepared according to the general procedure as yellow solid (74 mg, 97% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.37-8.31 (m, 2H), 8.29-8.23 (m, 1H), 7.49-7.44 (m, 2H), 7.44-7.40 (m, 2H), 7.34-7.29 (m, 1H),
6.04 (s, 2H), 2.76-2.60 (m, 2H), 2.41-2.24 (m, 2H).®*C NMR (101 MHz, CDCls) 6 147.74,
144.16, 143.68, 143.15, 139.68, 138.41, 133.86, 131.03, 130.61, 129.08, 128.06, 127.60, 127.44,
127.31, 124.10, 116.79, 96.52, 28.82, 26.00.HRMS (ESI) m/z Caled. for
Ca1HisN«O#+([M+H]*)387.1088,Found 387.1094.

4. -isocyano-2-nitro-1-(o-tolyl)-9,10-dihydrophenanthren-3-amine (7ia)

NH;

NC. O NO,
Tia

Prepared according to the general procedure as yellow solid (53 mg, 74% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.28 (dd, ] =7.4, 1.8 Hz, 1H), 7.41 (tt, ] = 7.5, 5.9 Hz, 2H), 7.33-7.25 (m, 3H), 7.237.20 (m,
1H), 7.00 (d, ]=7.5 Hz, 1H), 5.72 (s, 2H), 2.65 (t, ] = 6.8 Hz, 2H), 2.25 (td, ] = 6.4, 3.3 Hz, 2H),
2.13 (s, 3H).3C NMR (101 MHz, CDCls) d 143.59, 142.25, 140.16, 139.90, 136.31, 135.33,
131.03, 130.48, 130.14, 128.63, 128.13, 127.97, 127.43, 127.31, 127.10, 126.14, 117.22, 95.29,
28.97, 2519, 19.69.HRMS (ESI) m/z Caled. forC»HisNsOz*([M+H]*)356.1394,Found
356.1400.
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1. -(2-chlorophenyl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7ja)

NH,

NC ! NO,
| Cl I
7ia

Prepared according to the general procedure as yellow solid (56 mg, 75% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.54-8.04 (m, 1H), 7.62-7.46 (m, 1H), 7.46-7.26 (m, 5H), 7.13 (dd, | = 7.4, 2.0 Hz, 1H), 5.99 (s,
2H), 2.79-2.57 (m, 2H), 2.47-2.12 (m, 2H).3C NMR (101 MHz, CDCls) d 144.20, 140.05,
133.25, 130.86, 130.69, 129.84, 129.69, 129.03, 128.39, 127.99, 127.54, 127.19, 127.12, 117.11,
28.87, 25.36.HRMS (ESI) m/z Caled. forCaiHisCINsOz#([M+H]*)376.0847, Found 376.0855.

1. -(2-bromophenyl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7ka)

NH,

NC NO,
O‘ O
Tka

Prepared according to the general procedure as yellow solid (60 mg, 70% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.34-8.27 (m, 1H), 7.71 (dd, ] = 8.0, 1.2 Hz, 1H), 7.50-7.36 (m, 3H), 7.35-7.28 (m, 2H), 7.15
(dd, ] = 7.6, 1.7 Hz, 1H), 6.03 (s, 2H), 2.71 (qdd, ] = 14.7, 8.6, 5.0 Hz, 2H), 2.47-2.14 (m,
2H).3C NMR (126 MHz, CDCls) & 144.26, 143.08, 140.10, 139.49, 137.40, 134.14, 132.84,
130.89, 130.71, 129.89, 129.13, 128.24, 128.00, 127.75, 127.54, 127.13, 123.19, 117.12, 96.11,
2891, 2548 HRMS (ESI) m/z Caled. forCaiHisBrNsO2+([M+H]*)420.0342,Found
420.0349.Enantiomeric excess was determined to be 40% (determined by HPLC using chi-
ral IC column, hexane/2-propanol = 7/3, A = 254 nm, 1.0 mL/min, tmajor = 29.4 min, tminor =
33.7 min).

T T T T T T T T T T T T T T T T T
75 10.0 125 15.0 175 2.0 25 250 275 300 325 35.0 375 0.0 425 450 min

Detector A 254nm

e fERA il =E £ RE REPR t&Hne t&hE s
1 29432 13756612 237204 49976 49926
2 33. 730 13797213 216014 M 50.074 £0.074
El‘l‘ 27BE3526 453218 100. 000 100. 000

-
700 Az
0]
o]
400
300 g
200

8
100] 2
PN . " .
T T T

T T T T T —— T
7.5 10.0 125 15.0 175 200 25 250 275 300 25 3.0 s 40.0min
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Detector A 254nm
gS faHE it 1 iFin HE Lo &g t&hE [Tk
1 20,402 386094715 GB0363 n 3. 941 63,941
2 33.820 16R30336 2R0344 n 30. 068 30. 063
E.'L‘l‘ BE326051 240712 100, 000 100, 000

4. -isocyano-2-nitro-1-(m-tolyl)-9,10-dihydrophenanthren-3-amine (7ia)

NH,

NC l NO,

7la

Prepared according to the general procedure as yellow solid (63 mg, 88% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.33-8.06 (m, 1H), 7.48-7.36 (m, 2H), 7.35-7.26 (m, 2H), 7.257.15 (m, 1H), 7.06-6.92 (m, 2H),
5.63 (s, 2H), 2.72-2.54 (m, 2H), 2.44-2.39 (m, 2H), 2.38 (s, 3H).1*C NMR (101 MHz, CDCls) d
143.18, 142.41, 140.51, 139.78, 138.50, 135.58, 135.51, 131.14, 130.42, 129.33, 128.62, 128.45,
128.22, 127.89, 127.39, 127.06, 125.14, 117.23, 95.17, 29.05, 25.97, 21.48 HRMS (ESI) m/z
Calcd. forC22HisNsOz([M+H]*)356.1394,Found 356.1401.

1. -(3-chlorophenyl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7ma)

NH,

NC O NO;
CJ 0
cl
Tma

Prepared according to the general procedure as yellow solid (66 mg, 88% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.29-8.17 (m, 1H), 7.47-7.34 (m, 4H), 7.32-7.26 (m, 1H), 7.23-7.16 (m, 1H), 7.09 (dt, ] = 6.5,
1.9 Hz, 1H), 5.79 (s, 2H), 2.73-2.59 (m, 2H), 2.45-2.26 (m, 2H).*C NMR (101 MHz, CDCls)
0143.58, 139.73, 138.90, 137.55, 134.82, 134.75, 130.87, 130.69, 130.10, 128.73, 128.06, 127.98,
127.96, 127.47, 127.16, 126.23, 117.01, 2894, 2595HRMS (ESI) m/z Calcd. For
CaHisCINsOz([M+H]*) 376.0847,Found 376.0856.

1. -(furan-3-yl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7na)

NH,

NG O NO,

O G

d

7na

Prepared according to the general procedure as yellow solid (57 mg, 87% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.25-8.05 (m, 1H), 7.54 (d, ] = 1.8 Hz, 1H), 7.46-7.37 (m, 2H), 7.35-7.27 (m, 1H), 6.61-6.45 (m,
2H), 5.77 (s, 2H), 2.70 (s, 4H).*C NMR (101 MHz, DMSO) 6 146.13, 145.11, 143.61, 142.38,
140.21, 135.11, 131.17, 130.73, 128.31, 127.95, 127.66, 127.09, 126.90, 117.43, 113.62, 112.29,

95.90, 28.68, 25.67.HRMS (ESI) m/z Calcd. for CisHuNsOs/([M+H]")332.1030,Found
332.1037.
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4. -isocyano-2-nitro-1-(thiophen-3-yl)-9,10-dihydrophenanthren-3-amine (70a)

NH,

NC ! NO,
U Q
s

70a

Prepared according to the general procedure as yellow solid (65 mg, 93% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.41-7.96 (m, 1H), 7.54-7 44 (m, 1H), 7.44-7.35 (m, 2H), 7.33-7.27 (m, 1H), 7.147.05 (m, 1H),
7.016.92 (m, 1H), 5.58 (s, 2H), 2.78-2.45 (m, 4H).*C NMR (101 MHz, CDCls) d 142.93,
142.32, 139.70, 136.24, 134.86, 132.88, 130.94, 130.56, 129.74, 128.13, 127.94, 127.67, 127 40,
12712,  117.00, 96.12, 2896, 26.03.HRMS (ESI) m/z Caled. for
C1vH14N3025*([M+H]+)348.0801,Found 348.0805.

1. -(benzo[b]thiophen-3-yl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7pa)

NH,

NC NO,
O‘ |
S
7pa

Prepared according to the general procedure as yellow solid (70 mg, 88% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.47 (s, 1H), 8.28 (dd, ] = 7.6, 1.5 Hz, 1H), 7.48-7.38 (m, 3H), 7.34-7.28 (m, 2H), 7.20 (d, ] =
2.6 Hz, 1H), 7.15 (ddd, ] = 8.0, 7.1, 1.0 Hz, 1H), 5.46 (s, 2H), 2.68-2.57 (m, 3H), 2.512.41 (m,
1H).13C NMR (101 MHz, CDCls) & 143.57, 139.89, 130.92, 130.87, 130.62, 129.39, 128.00,
127.46,127.16, 125.01, 124.83, 124.47, 124.44, 122.96, 122.30, 117.11, 28.97, 25.67. HRMS (ESI)
m/z Caled. for CsHieN3O25*([M+H]*)398.0958,Found 398.0963.

1. -(1H-indol-3-yl)-4-isocyano-2-nitro-9,10-dihydrophenanthren-3-amine (7qa)

NH,

NC NO,
O‘ i
NH
7qa

Prepared according to the general procedure as yellow solid (36 mg, 27% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.47 (s, 1H), 8.28 (dd, ] =7.6, 1.5 Hz, 1H), 7.48-7.38 (m, 3H), 7.34-7.28 (m, 2H), 7.277.25 (m,
1H), 7.20 (d, ] = 2.6 Hz, 1H), 7.15 (ddd, ] = 8.0, 7.1, 1.0 Hz, 1H), 5.46 (s, 2H), 2.68-2.57 (m,
3H), 2.51-2.43 (m, 1H).2*C NMR (101 MHz, CDCls) d 142.69, 141.74, 139.85, 135.79, 133.24,
131.40, 130.23, 129.96, 127.86, 127.34, 127.03, 126.63, 123.23, 122.99, 120.75, 119.43, 117 43,
111.65, 11072,  94.88, 29.16, 26.03HRMS (ESI) m/z Caled. for
C2sHi7N«O2+([M+H]*)381.1346,Found 381.1352.

4. -isocyano-7-methoxy-2-nitro-1-phenyl-9,10-dihydrophenanthren-3-amine (7ab)

NH,

NC NO,
- O‘ ®
7ab
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Prepared according to the general procedure as yellow solid (58 mg, 80% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) o
8.22 (d, ] = 8.8 Hz, 1H), 7.50-7.39 (m, 3H), 7.24-7.18 (m, 2H), 6.96 (dd, ] = 8.7, 2.7 Hz, 1H),
6.81 (d, ] = 2.7 Hz, 1H), 5.73 (s, 2H), 3.88 (s, 3H), 2.71-2.55 (m, 2H), 2.46-2.30 (m, 2H).*C
NMR (101 MHz, CDCls) d 161.28, 143.49, 142.78, 141.98, 140.32, 135.94, 134.68, 129.13,
128.72,128.40, 127.96, 127.29, 123.87, 117.49, 113.64, 112.04, 94.48, 55.42, 29.43, 25.89.HRMS
(ESI) m/z Calcd. forC22HisNsOs*([M+H]*)372.1343,Found 372.1347.

7. -chloro-4-isocyano-2-nitro-1-phenyl-9,10-dihydrophenanthren-3-amine (7ac)

NH,

NC. l NO,
cl ‘ ‘

Tac

Prepared according to the general procedure as yellow solid (66 mg, 89% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (400 MHz, CDCls) d
8.17 (d, ] = 8.5 Hz, 1H), 7.52-7.41 (m, 3H), 7.39 (dd, J = 8.5, 2.3 Hz, 1H), 7.28 (d, ] = 2.2 Hz,
1H), 7.24-7.11 (m, 2H), 5.64 (s, 2H), 2.61 (dd, ] = 8.4, 5.3 Hz, 2H), 2.43-2.30 (m, 2H).3*C NMR
(101 MHz, CDCls) 0143.26, 141.60, 141.37, 140.47, 136.29, 135.69, 135.39, 129.59, 128.83,
128.67, 128.64, 128.02, 127.94, 127.81, 127.24, 116.98, 95.16, 28.92, 25.73.HRMS (ESI) m/z
Calcd. for C2iHisCINsOz#([M+H]*)376.0847,Found 376.0855.

4. -isocyano-6-methoxy-2-nitro-1-phenyl-9,10-dihydrophenanthren-3-amine (7ad)
NH,
NC NO;
B O‘O &
7ad

Prepared according to the general procedure as yellow solid (66 mg, 89% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
7.82 (d, ] = 2.5 Hz, 1H), 7.49-7.40 (m, 3H), 7.25-7.17 (m, 3H), 6.97 (dd, J= 8.3, 2.6 Hz, 1H),
5.67 (s, 2H), 3.93 (s, 3H), 2.65-2.51 (m, 2H), 2.47-2.30 (m, 2H).1*C NMR (101 MHz, CDCls) d
158.43, 143.20, 142.52, 140.32, 135.64, 131.84, 131.77, 128.76, 128.54, 128.32, 127.99, 117.23,

117.01, 112.20, 9530, 55.64, 28.05, 2628 HRMS (ESI) m/z Caled. for
C2HisN30s+([M+H]*)372.1343,Found 372.1347.

4. -isocyano-6-methyl-2-nitro-1-phenyl-9,10-dihydrophenanthren-3-amine (7ae)

NH,

NG r NO,

Tae

Prepared according to the general procedure as yellow solid (64 mg, 95% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1). 'H NMR (500 MHz, CDCls) &
8.14-8.02 (m, 1H), 7.50-7.41 (m, 3H), 7.26-7.16 (m, 4H), 5.70 (s, 2H), 2.65-2.57 (m, 2H), 2.48
(s, 3H), 2.42-2.35 (m, 2H). *C NMR (101 MHz, CDCls) d 143.32, 142.73, 140.32, 136.81,
136.74, 135.77, 135.43, 131.23, 131.00, 128.80, 128.55, 128.25, 128.03, 127.80, 117.26, 95.30,

28.60, 26.23, 21.35.HRMS (ESI) m/z Calcd. for CaHisNsOz+([M+H]")356.1394,Found
356.1398.
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10. -isocyano-8-nitro-7-phenyl-6H-benzo[c]chromen-9-amine (7af)

NH;

NC l NO,

O
7af

Prepared according to the general procedure as yellow solid (59 mg, 86% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.41 (dd, J = 8.0, 1.5 Hz, 1H), 7.55-7.37 (m, 4H), 7.24-7.13 (m, 3H), 7.05 (dd, ] = 8.2, 1.2 Hz,
1H), 5.86 (s, 2H), 4.63 (s, 2H)."*C NMR (101 MHz, CDCls) d 156.71, 144.61, 139.03, 137.50,
134.76, 134.01, 132.87, 129.09, 129.00, 127.64, 126.58, 122.66, 122.58, 120.32, 117.85, 116.65,
93.71, 65.59.HRMS (ESI) m/z Calcd. forC20H14N3Os*([M+H]*)344.1030,Found 344.1038.

10. -isocyano-8-nitro-6,7-diphenyl-6H-benzo[c]chromen-9-amine (7ag)
NH;
NC O NO,
L .
7ag

Prepared according to the general procedure as yellow solid (57 mg,68% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
8.42 (dd, J=8.0, 1.5 Hz, 1H), 7.44 (tdd,] = 7.7, 1.5, 0.6 Hz, 1H), 7.36 (tt, ] = 7.5, 1.3 Hz, 1H),
7.23-7.10 (m, 4H), 7.07 (ddd, ] =8.1, 7.4, 1.2 Hz, 1H), 7.04-6.96 (m, 2H), 6.86 (dd, J=8.1, 1.2
Hz, 1H), 6.80-6.73 (m, 1H), 5.88 (s, 2H), 5.83 (s, 1H).*C NMR (101 MHz, CDCls)  153.91,
144.80, 137.87, 133.59, 132.97, 128.94, 128.80, 128.61, 128.55, 128.20, 127.13, 126.03, 123.45,
122.40, 119.08, 116.76, 75.18. HRMS (ESI) m/z Calcd. for
C26H1sN3O0s*([M+H]+)420.1343,Found 420.1350.

2. -amino-3-nitro-4-phenyl-6,7-dihydro-5H-dibenzo[a,c][7]annulene-1-carbonitrile (7ah)

HoN
NO,

e
7ah

Prepared according to the general procedure as yellow solid (70 mg, 97% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1)."H NMR (500 MHz, CDCls) d
7.67-7.61 (m, 1H), 7.51-7.39 (m, 5H), 7.35-7.31 (m, 1H), 7.31-7.28 (m, 1H), 7.21-7.15 (m, 1H),
5.51 (s, 2H), 2.72-2.60 (m, 1H), 2.56-2.43 (m, 1H), 2.29-2.17 (m, 1H), 1.96-1.83 (m, 3H).13C
NMR (101 MHz, CDCls) o 148.56, 142.09, 140.52, 139.94, 136.23, 135.67, 135.62, 130.15,
129.19, 128.97, 128.65, 128.58, 128.42, 128.32 128.29, 127.94, 126.69, 116.11, 98.51, 32.59,
30.79, 26.84. HRMS (ESI) m/z Calcd. for C2HisNsOz([M+H]*)356.1394, Found 356.1400.

4. -isocyano-2-nitro-1-phenyl-9H-fluoren-3-amine (7ai)

NH,

O'OO

7ai
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Prepared according to the general procedure as yellow solid (8 mg, 13% yield) after
silica gel chromatography (petroleum ether/EtOAc = 10:1). '"H NMR (400 MHz, DMSO)
8.27 (dd, J=7.1,1.7 Hz, 1H), 7.55 (d, ] = 7.5 Hz, 1H), 7.50-7.39 (m, 5H), 7.36-7.30 (m, 2H),
6.63 (s, 2H), 2.45 (p, ] = 1.8 Hz, 12H). 3C NMR (101 MHz, DMSO) d 146.76, 145.52, 144.54,
138.00, 137.77, 135.56, 135.51, 131.24, 130.09, 129.26, 129.11, 128.05, 127.92, 126.06, 122.33,
116.17, 89.58, 36.12.HRMS (ESI) m/z Caled. for CaHuiNsO2*([M+H]*)328.1081,Found
328.1090.

3. NMR spectra for compounds
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