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I . General Considerations

All reagents were purchased from commercial sources and used without further treatment, unless
otherwise indicated. Acetone (AR, >99.5%, H,O < 0.3%) was used as purchased without further
purification and degassing. All reactions were run under air with no precautions taken to exclude
moisture. '"H NMR and '*C NMR spectra were recorded at 25 °C on a Varian (400 MHz and 100
MHz). Melting points were obtained with a micro melting point XT4A Beijing Keyi electrooptic
apparatus and are uncorrected. High resolution mass spectra were recorded on Bruck microtof. All
reactions were monitored by TLC with Taizhou GF254 silica gel coated plates. Flash column

chromatography was carried out using 200-300 mesh silica gel at increased pressure.

II. General procedure for the preparation of 2, 3 and 4

General procedure for the preparation of 2
Substrates 2 were prepared by the reaction of corresponding anilines (1 equiv) and 2-bromo-2-

methylpropanoyl bromide (1.1 equiv) in CH,Cl, at room temperature.

General procedure for the preparation of 3 and 4

3a as an example
o) Sﬁ' (1(01810"’/("2/) NPh
en mol%
s N NP > O
Br H K,CO3 (2.0 equiv) Ph
acetone, 100 °C
1a 2a 3a

To a solution of the 2-bromo-2-methyl-N-phenylpropanamide 2a (72.6 mg, 0.3 mmol) in acetone
(3.0 ml) was added the styrene 1a (41 pL, 0.36 mmol), Phen (5.4 mg, 0.03 mmol), Cul (5.7 mg,
0.03 mmol), and K,CO5 (82.9 mg, 0. 6 mmol) under air in screw-cap test tube. The reaction
mixture was stirred at 100 °C for 1.5 h. After the reaction finished, the reaction mixture was
cooled to room temperature and quenched by water. The mixture was extracted with EtOAc (5.0
mLx3), the combined organic phases were dried over anhydrous Na,SO, and the solvent was
evaporated under vacuum. The residue was purified by column chromatography to give the
corresponding products 3a (66.1 mg, 83%).
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III. Analytical data of Compounds 3,4, 5,7 and 8

NPh

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)aniline 3a

White solid. mp: 104-106 °C. '"H NMR (400 MHz, CDCl3): 6 = 1.41 (s, 3H), 1.44 (s, 3H), 2.02 (dd,
J1=10.0 Hz, J, = 12.8 Hz, 1H), 2.42 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.39 (dd, J;, = 6.0 Hz, J,
=10.0 Hz, 1H), 7.03 (t, /= 7.2 Hz, 1H), 7.12-7.14 (m, 2H), 7.24-7.30 (m, 5H), 7.33-7.37 (m, 2H);
3C NMR (100 MHz, CDCly): 6 = 26.2, 26.4, 41.7, 47.2, 79.8, 122.7, 123.4, 125.4, 128.0, 128.5,
128.6, 140.4, 147.3, 167.9. HRMS (ESI-TOF). Calcd for CgH»0NO, [M+H]* m/z 266.1545, Found
266.1550.

NPh

F
N-(5-(4-fluorophenyl)-3,3-dimethyldihydrofuran-2(3H)-ylidene)aniline 3b
White solid. mp: 94-95 °C. 'H NMR (400 MHz, CDCl3): 6 = 1.41 (s, 3H), 1.44 (s, 3H), 1.95-2.01
(m, 1H), 2.43 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.37 (dd, J, = 6.0 Hz, J, = 10.0 Hz, 1H), 7.03 (t,
J = 8.0 Hz, 3H), 7.10 (d, J = 7.2 Hz, 2H), 7.24-7.30 (m, 4H); 3C NMR (100 MHz, CDCl): d =
26.2,26.3, 41.7, 47.3, 79.3, 115.5 (d, J = 22.0 Hz), 122.6, 123.4, 127.2 (d, J = 8.0 Hz), 128.5,
136.0, 147.2, 162.4 (d, J = 245.0 Hz), 167.6. HRMS (ESI-TOF). Calcd for C;sH;oFNO, [M+H]*
m/z 284.1451, Found 284.1440.
NPh
O

Cl

N-(5-(4-chlorophenyl)-3,3-dimethyldihydrofuran-2(3 H)-ylidene)aniline 3¢

White solid. mp: 84-85 °C. 'H NMR (400 MHz, CDCl3): 6 = 1.40 (s, 3H), 1.44 (s, 3H), 1.94-2.00
(m, 1H), 2.41 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.37 (dd, J; = 6.0 Hz, J, = 9.6 Hz, 1H), 7.04 (t, J
= 7.2 Hz, 1H), 7.10 (d, J = 7.6 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.26-7.33 (m, 4H); *C NMR
(100 MHz, CDCl;): ¢ = 26.2, 26.3, 41.6, 47.1, 79.1, 122.6, 123.5, 126.7, 128.5, 128.8, 133.8,
138.9, 147.1, 167.5. HRMS (ESI-TOF). Calcd for C,gH;yCINO, [M+H]" m/z 300.1155, Found
300.1151.
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NPh
g‘&
Br

N-(5-(4-bromophenyl)-3,3-dimethyldihydrofuran-2(3H)-ylidene)aniline 3d

White solid. mp: 106-108 °C. '"H NMR (400 MHz, CDCl3): 6 = 1.40 (s, 3H), 1.43 (s, 3H), 1.93-
1.99 (m, 1H), 2.41 (dd, J; = 6.0 Hz, J, = 12.4 Hz, 1H), 5.33 (dd, J; = 6.0 Hz, J, = 9.6 Hz, 1H),
7.02-7.06 (m, 1H), 7.10 (d, J = 7.6 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 7.25-7.30 (m, 2H), 7.47 (d, J
= 8.4 Hz, 2H); *C NMR (100 MHz, CDCls): § = 26.2, 26.3, 41.6, 47.1, 79.1, 121.9, 122.6, 123.5,
127.0, 128.5, 131.7, 139.4, 147.1, 167.5. HRMS (ESI-TOF). Calcd for C3H9BrNO, [M+H]" m/z
344.0650, Found 344.0652.

NPh
/@/Oé<

N-(3,3-dimethyl-5-(p-tolyl)dihydrofuran-2(3 H)-ylidene)aniline 3e

White solid. mp: 88-89 °C. 'H NMR (400 MHz, CDCl;): 6 = 1.40 (s, 3H), 1.43 (s, 3H), 2.01 (t,J=
11.2 Hz, 1H), 2.33-2.40 (m, 4H), 5.33-5.37 (m, 1H), 7.01 (t, J = 6.8 Hz, 1H), 7.11-7.16 (m, 6H),
7.26 (t,J="7.6 Hz, 2H); 3C NMR (100 MHz, CDCl3): 6 =21.1, 26.2, 26.3, 41.7,47.2,79.9, 122.7,
123.3, 125.5, 128.5, 129.2, 137.3, 137.8, 147.3, 168.0. HRMS (ESI-TOF). Calcd for C;9H,,NO,
[M+H]* m/z 280.1701, Found 280.1704.

NPh
XQI&

N-(5-(4-(tert-butyl)phenyl)-3,3-dimethyldihydrofuran-2(3 H)-ylidene)aniline 3f

White solid. mp: 85-87 °C. '"H NMR (400 MHz, CDCl;): ¢ = 1.30 (s, 9H), 1.41 (s, 3H), 1.43 (s,
3H), 2.00-2.05 (m, 1H), 2.38 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.36 (dd, J; = 6.0 Hz, J, = 10.0
Hz, 1H), 7.01 (t, /=7.6 Hz, 1H), 7.12 (d, /= 7.2 Hz, 2H), 7.21-7.28 (m, 4H), 7.37 (d, /= 8.4 Hz,
2H); BC NMR (100 MHz, CDCl;): 6 =26.2, 26.3, 31.3, 34.5, 41.7,47.1,79.8, 122.7, 123.3, 125.3,
125.4, 128.4, 137.2, 147.3, 151.1, 168.0. HRMS (ESI-TOF). Caled for C»,H,sNO, [M+H]" m/z
322.2171, Found 322.2175.

NPh
Qj&
MeO

N-(5-(4-methoxyphenyl)-3,3-dimethyldihydrofuran-2(3H)-ylidene)aniline 3g
White solid. mp: 117-118 °C. '"H NMR (400 MHz, CDCl;): 6 = 1.41 (s, 3H), 1.43 (s, 3H), 1.99-
2.05 (m, 1H), 2.36 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 3.78 (s, 3H), 5.34 (dd, J; = 6.0 Hz, J, =
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10.4 Hz, 1H), 6.88 (d, /= 8.8 Hz, 2H), 7.01 (t, /= 7.2 Hz, 1H), 7.11 (d, J= 7.6 Hz, 2H), 7.20-7.28
(m, 4H); 13C NMR (100 MHz, CDCl;): = 26.1, 26.3, 41.7, 47.2, 55.3, 79.8, 113.9, 122.7, 123.3,
127.0, 128.5, 132.1, 147.3, 159.4, 168.0. HRMS (ESI-TOF). Calcd for C9H,,NO,, [M+H]" m/z
296.1651, Found 296.1651.

NPh
Qf&
FsC

N-(3,3-dimethyl-5-(4-(trifluoromethyl)phenyl)dihydrofuran-2(3 H)-ylidene)aniline 3h
Colorless oil. 'H NMR (400 MHz, CDCls): = 1.40 (s, 3H), 1.45 (s, 3H), 1.97 (dd, J; = 10.0 Hz,
J, =12.8 Hz, 1H), 2.46 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.43 (dd, J, = 6.0 Hz, J, = 10.0 Hz,
1H), 7.05 (t, J = 7.6 Hz, 1H), 7.11-7.13 (m, 2H), 7.29 (t, /= 7.6 Hz, 2H), 7.38 (d, /= 8.0 Hz, 2H),
7.60 (d, J = 8.4 Hz, 2H); 13C NMR (100 MHz, CDCly): § = 26.2, 26.3, 41.6, 47.0, 78.9, 122.5,
123.9 (q, J=271.0 Hz), 123.6, 125.5, 125.6 (q, J = 4.0 Hz), 128.6, 129.5 (q, J = 32.0 Hz), 144.5,
147.0, 167.3. HRMS (ESI-TOF). Calcd for C,oH;gF3NO, [M+H]" m/z 334.1419, Found 334.1415.

NPh
0]
F

N-(5-(3-fluorophenyl)-3,3-dimethyldihydrofuran-2(3 H)-ylidene)aniline 3i

Colorless oil. 'H NMR (400 MHz, CDCl): 6 = 1.40 (s, 3H), 1.44 (s, 3H), 1.95-2.01 (m, 1H), 2.43
(dd, J; = 6.0 Hz, J, = 12.4 Hz, 1H), 5.37 (dd, J; = 6.0 Hz, J, = 9.6 Hz, 1H), 6.95-6.99 (m, 2H),
7.03-7.06 (m, 2H), 7.11 (d, J = 7.6 Hz, 2H), 7.24-7.31 (m, 3H); 3C NMR (100 MHz, CDCl;): 6 =
26.2, 26.3, 41.6, 47.0, 79.0, 112.3 (d, J = 22.0 Hz), 114.8 (d, J = 21.0 Hz), 120.8, 122.5, 123.5,
128.6, 130.2 (d, J = 8.0 Hz), 143.0, 147.1, 162.9 (d, J = 245.0 Hz), 167.4. HRMS (ESI-TOF).
Calcd for C;gHoFNO, [M+H]" m/z 284.1451, Found 284.1455.

NPh
O
Cl

N-(5-(3-chlorophenyl)-3,3-dimethyldihydrofuran-2(3H)-ylidene)aniline 3j

Colorless oil. '"H NMR (400 MHz, CDCl3): § = 1.41 (s, 3H), 1.44 (s, 3H), 1.98 (dd, J, = 10.4 Hz,
J»=12.4Hz, 1H), 2.42 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.35 (dd, J; = 6.0 Hz, J, = 9.6 Hz, 1H),
7.03-7.16 (m, 4H), 7.26-7.31 (m, 5H); '3C NMR (100 MHz, CDCly): = 26.2, 26.3, 41.6, 47.1,
79.0, 122.6, 123.4, 123.5, 125.5, 128.2, 128.6, 129.9, 134.5, 142.5, 147.1, 167.4. HRMS (ESI-
TOF). Calcd for CsHoCINO, [M+H]* m/z 300.1155, Found 300.1157.

NPh
(0]
Br
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N-(5-(3-bromophenyl)-3,3-dimethyldihydrofuran-2(3H)-ylidene)aniline 3k

White solid. mp: 86-87 °C. 'H NMR (400 MHz, CDCl3): 6 = 1.41 (s, 3H), 1.44 (s, 3H), 1.96-2.01
(m, 1H), 2.42 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.35 (dd, J; = 6.0 Hz, J, = 9.6 Hz, 1H), 7.03-
7.07 (m, 1H), 7.11 (d, J = 8.0 Hz, 2H), 7.21-7.31 (m, 4H), 7.42 (s, 2H); 3C NMR (100 MHz,
CDCly): 6 = 26.2, 26.3, 41.6, 47.1, 78.9, 122.6, 122.7, 123.5, 123.9, 128.5, 128.6, 130.2, 131.1,
142.7, 147.1, 167.4. HRMS (ESI-TOF). Caled for C;sH;9BrNO, [M+H]* m/z 344.0650, Found
344.0648.

NPh
O

Cl

N-(5-(2-chlorophenyl)-3,3-dimethyldihydrofuran-2(3 H)-ylidene)aniline 31

Colorless oil. 'H NMR (400 MHz, CDCls): = 1.40 (s, 3H), 1.47 (s, 3H), 1.88 (dd, J; = 10.0 Hz,
J,=12.4 Hz, 1H), 2.64 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.70 (dd, J,; = 6.0 Hz, J, = 9.6 Hz, 1H),
7.03-7.07 (m, 1H), 7.14 (d, J = 8.4 Hz, 2H), 7.18-7.33 (m, 5H), 7.37 (d, /= 7.6 Hz, 1H); 3C NMR
(100 MHz, CDCl;): ¢ = 26.4, 26.5, 41.4, 45.5, 77.3, 122.5, 123.5, 126.0, 127.2, 128.6, 128.9,
129.5, 131.1, 138.4, 147.2, 167.7. HRMS (ESI-TOF). Calcd for C,sH;oCINO, [M+H]" m/z
300.1155, Found 300.1157.

NPh
O

Br

N-(5-(2-bromophenyl)-3,3-dimethyldihydrofuran-2(3 H)-ylidene)aniline 3m

Colorless oil. "H NMR (400 MHz, CDCls): 6 = 1.40 (s, 3H), 1.47 (s, 3H), 1.82-1.87 (m, 1H), 2.68
(dd, J; = 6.4 Hz, J, = 12.8 Hz, 1H), 5.66 (dd, J, = 6.4 Hz, J, = 9.6 Hz, 1H), 7.03-7.06 (m, 1H),
7.11-7.15 (m, 3H), 7.24-7.32 (m, 3H), 7.35 (d, J= 8.0 Hz, 1H), 7.50 (d, J= 8.0 Hz, 1H); 3C NMR
(100 MHz, CDCl;): ¢ = 26.4, 26.5, 41.4, 45.7, 79.2, 120.7, 122.5, 123.5, 126.2, 127.8, 128.6,
129.2, 132.7, 140.0, 147.2, 167.7. HRMS (ESI-TOF). Caled for C;sH;BrNO, [M+H]" m/z
344.0650, Found 344.0648.

NPh
O

N-(5-(2,5-dimethylphenyl)-3,3-dimethyldihydrofuran-2(3 H)-ylidene)aniline 3n

White solid. mp: 68-69 °C. 'H NMR (400 MHz, CDCl3): 6 = 1.43 (s, 3H), 1.46 (s, 3H), 1.92-1.97
(m, 1H), 2.25 (s, 3H), 2.30 (s, 3H), 2.41 (dd, J, = 6.0 Hz, J, = 12.4 Hz, 1H), 5.54 (dd, J; = 6.0 Hz,
J>» =10.0 Hz, 1H), 6.98-7.05 (m, 3H), 7.13 (t, J = 7.6 Hz, 3H), 7.24-7.30 (m, 2H); '3C NMR (100
MHz, CDCl3): 6 = 18.6, 21.1, 26.4, 26.5, 41.6, 45.8, 77.8, 122.7, 123.3, 125.3, 128.4, 128.5, 130.4,
131.1, 135.8, 138.0, 147.4, 168.1. HRMS (ESI-TOF). Calcd for Cy0H24NO, [M+H]* m/z 294.1858,
Found 294.1865.
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NPh
/‘\\/ O

N-(3,3-dimethyl-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-ylidene)aniline 30

White solid. mp: 60-61 °C. '"H NMR (400 MHz, CDCl;): § = 1.36 (s, 3H), 1.48 (s, 3H), 2.93-2.98
(m, 1H), 3.05 (d, J = 7.6 Hz, 2H), 5.70 (d, J = 5.6 Hz, 1H), 6.97-7.00 (m, 3H), 7.20-7.23 (m, 3H),
7.26 (d, J= 8.4 Hz, 1H), 7.32 (t, J = 7.6 Hz, 1H), 7.43 (d, J = 7.2 Hz, 1H); 3C NMR (100 MHz,
CDClL): 6 = 224, 28.5, 32.9, 43.9, 51.9, 86.7, 122.8, 123.3, 124.8, 126.2, 127.0, 128.4, 129.7,
139.3, 144.5, 147.2, 168.2. HRMS (ESI-TOF). Calcd for C;gH,oNO, [M+H]* m/z 278.1545, Found
278.1547.

N-(3,3,5-trimethyl-S-phenyldihydrofuran-2(3H)-ylidene)aniline 3p

Colorless oil. 'H NMR (400 MHz, CDCl5): 6 = 1.05 (s, 3H), 1.44 (s, 3H), 1.63 (s, 3H), 2.30 (d, /=
12.8 Hz, 1H), 2.53 (d, J = 12.8 Hz, 1H), 7.08 (t, /= 7.2 Hz, 1H), 7.17 (d, J = 7.2 Hz, 2H), 7.22-
7.26 (m, 1H), 7.29-7.35 (m, 6H); *C NMR (100 MHz, CDCl;): 6 = 27.8, 28.5, 31.9, 41.8, 51.5,
85.7, 122.7, 123.2, 124.0, 127.0, 128.4, 128.5, 146.6, 147.7, 168.2. HRMS (ESI-TOF). Caled for
Ci9Hp,NO, [M+H]* m/z 280.1701, Found 280.1707.

S

N-(5-(4-fluorophenyl)-3,3,5-trimethyldihydrofuran-2(3 H)-ylidene)aniline 3q

Colorless oil. "H NMR (400 MHz, CDCl3): 6 = 1.06 (s, 3H), 1.44 (s, 3H), 1.61 (s, 3H), 2.30 (d, J =
12.8 Hz, 1H), 2.48 (d, /= 12.8 Hz, 1H), 7.01 (t, J = 8.8 Hz, 2H), 7.08 (t, /= 7.6 Hz, 1H), 7.14 (d,
J =1.6 Hz, 2H), 7.25-7.28 (m, 2H), 7.33 (t, J = 7.6 Hz, 2H); '3C NMR (100 MHz, CDCl;): ¢ =
27.8,28.5,32.0,41.8,51.5,85.3,115.3 (d,J=21.0 Hz), 122.6, 123.3, 125.8 (d, J = 8.0 Hz), 128.5,
1424 (d, J = 3.0 Hz), 147.6, 161.7 (d, J = 244.0 Hz), 167.9. HRMS (ESI-TOF). Calcd for
Ci9H2 FNO, [M+H]* m/z 298.1607, Found 298.1602.

Ped

N-(5-(4-chlorophenyl)-3,3,5-trimethyldihydrofuran-2(3 H)-ylidene)aniline 3r

Colorless oil. "H NMR (400 MHz, CDCl3): 6 = 1.05 (s, 3H), 1.43 (s, 3H), 1.61 (s, 3H), 2.29 (d, J =
12.8 Hz, 1H), 2.47 (d, J=12.8 Hz, 1H), 7.08 (t, /= 7.2 Hz, 1H), 7.13 (d, /= 7.2 Hz, 2H), 7.23 (d,
J = 8.8 Hz, 2H), 7.29-7.35 (m, 4H); 3C NMR (100 MHz, CDCl3): § = 27.8, 28.4, 31.8,41.7, 51.4,
85.2, 122.5, 123.3, 125.6, 128.6, 128.6, 132.9, 145.2, 147.5, 167.7. HRMS (ESI-TOF). Calcd for
Ci9H,CINO, [M+H]* m/z 314.1312, Found 314.1310.
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PhN

)

~

o)

methyl 4,4-dimethyl-5-(phenylimino)tetrahydrofuran-2-carboxylate 3s

Colorless oil. 'H NMR (400 MHz, CDCl;): 6 = 1.36 (s, 3H), 1.37 (s, 3H), 2.16 (dd, J; = 7.2 Hz, J,
=12.8 Hz, 1H), 2.36 (dd, J, = 8.0 Hz, J, = 12.8 Hz, 1H), 3.77 (s, 3H), 4.80 (t, / = 7.6 Hz, 1H),
7.02-7.06 (m, 1H), 7.11 (d, J = 8.0 Hz, 2H), 7.28 (t, J= 7.6 Hz, 2H); '3C NMR (100 MHz, CDCl;):
0=26.4,26.8,40.1,41.5,52.4,74.9, 122.5, 123.6, 128.4, 146.6, 166.6, 171.1. HRMS (ESI-TOF).
Calcd for C14H gNOs, [M+H]" m/z 248.1287, Found 248.1283.

Ph

: Cl
!
\N"‘d\

4-chloro-N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)aniline 4b

White solid. mp: 104-106 °C. '"H NMR (400 MHz, CDCl;): 6 = 1.40 (s, 3H), 1.44 (s, 3H), 2.03 (dd,
J1=10.0 Hz, J, = 12.8 Hz, 1H), 2.43 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.37 (dd, J; = 6.0 Hz, J,
= 10.4 Hz, 1H), 7.05-7.08 (m, 2H), 7.21-7.38 (m, 7H); '3C NMR (100 MHz, CDCl;): J = 26.2,
26.3,41.9,47.1, 80.2, 124.2, 125.4, 128.2, 128.5, 128.7, 140.0, 145.8, 168.6. HRMS (ESI-TOF).
Caled for C;sH;oCINO, [M+H]* m/z 300.1155, Found 300.1166.

Ph

B
AT

4-bromo-N-(3,3-dimethyl-5-phenyldihydrofuran-2(3H)-ylidene)aniline 4¢

White solid. mp: 128-129 °C. '"H NMR (400 MHz, CDCl;): 6 = 1.39 (s, 3H), 1.43 (s, 3H), 2.02 (dd,
J1=10.0 Hz, J, = 12.4 Hz, 1H), 2.41 (dd, J, = 6.0 Hz, J, = 12.4 Hz, 1H), 5.40 (dd, J, = 6.0 Hz, J,
= 10.0 Hz, 1H), 7.01 (d, J = 8.4 Hz, 2H), 7.24-7.38 (m, 7H); 1*C NMR (100 MHz, CDCl;): § =
26.1,26.2, 41.8, 47.0, 80.1, 116.3, 124.6, 125.3, 128.2, 128.6, 131.5, 134.0, 146.3, 168.6. HRMS
(ESI-TOF). Calcd for Ci3H;9BrNO, [M+H]* m/z 344.0650, Found 344.0648.

Ph

NO
LT
\NJJ\

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-4-nitroaniline 4d

White solid. mp: 96-98 °C. 'H NMR (400 MHz, CDCl3): 6 = 1.31 (s, 3H), 1.33 (s, 3H), 1.94 (dd,
J1=17.6 Hz, J, = 12.8 Hz, 1H), 2.54 (dd, J, = 7.6 Hz, J, = 12.8 Hz, 1H), 5.26 (t, J = 7.6 Hz, 1H),
7.18 (d, J=7.2 Hz, 2H), 7.23-7.31 (m, 3H), 7.63 (d, J = 9.2 Hz, 2H), 8.09 (d, /= 9.6 Hz, 2H); 3C
NMR (100 MHz, CDCly): 6 = 25.1, 25.5, 41.7, 44.9, 60.0, 121.5, 124.2, 126.0, 128.0, 129.2, 140.4,
143.6, 144.0, 180.2. HRMS (ESI-TOF). Calcd for Ci3H;oN,Os, [M+H]* m/z 311.1396, Found
311.1399.
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Ph

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-4-methylaniline 4e

White solid. mp: 106-108 °C. '"H NMR (400 MHz, CDCl3): 6 = 1.39 (s, 3H), 1.42 (s, 3H), 1.97-
2.02 (m, 1H), 2.28 (s, 3H), 2.39 (dd, J; = 6.0 Hz, J, = 12.4 Hz, 1H), 5.37 (dd, J; = 6.0 Hz, J, =
10.0 Hz, 1H), 7.04-7.09 (m, 4H), 7.27-7.35 (m, 5H); 3C NMR (100 MHz, CDCl3): 6 = 20.9, 26.2,
26.3,41.6,47.2,79.7, 122.6, 125.3, 127.9, 128.5, 129.1, 132.7, 140.4, 144.5, 167.6. HRMS (ESI-
TOF). Calced for C19H2,NO, [M+H]* m/z 280.1701, Found 280.1713.

Ph

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-4-ethylaniline 4f
White solid. mp: 109-110 °C. '"H NMR (400 MHz, CDCl;): 6 = 1.20 (t, J = 7.6 Hz, 3H), 1.40 (s,
3H), 1.43 (s, 3H), 2.01 (t, J=11.6 Hz, 1H), 2.40 (dd, J, = 6.0 Hz, J, = 12.4 Hz, 1H), 2.59 (q, J =
7.6 Hz, 2H), 5.38 (dd, J, = 6.0 Hz, J, = 10.0 Hz, 1H), 6.98-7.17 (m, 4H), 7.24-7.35 (m, 5H); 3C
NMR (100 MHz, CDCl3): 6 = 15.6, 26.2, 26.4, 28.3, 41.7, 47.3, 79.8, 122.8, 125.4, 127.9, 128.0,
128.5,139.2, 140.5, 144.6, 167.5. HRMS (ESI-TOF). Calcd for Cy0H24NO, [M+H]* m/z 294.1858,
Found 294.1849.
Ph

O

\NJ¢

4-(tert-butyl)-NV-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)aniline 4g
White solid. mp: 100-102 °C. '"H NMR (400 MHz, CDCl5): 6 = 1.29 (m, 9H), 1.40 (s, 3H), 1.43 (s,
3H), 2.02 (dd, J; = 6.0 Hz, J, = 12.4 Hz, 1H), 2.41 (dd, J; = 6.0 Hz, J, = 12.4 Hz, 1H), 5.39 (dd, J;
= 6.0 Hz, J, = 10.0 Hz, 1H), 7.12 (d, J = 8.4 Hz, 2H), 7.25-7.39 (m, 7H); 3*C NMR (100 MHz,
CDCl3): 6 = 26.3, 26.4, 31.5, 34.2, 41.7, 474, 79.9, 122.6, 125.3, 125.5, 128.0, 128.6, 140.5,
144.2, 146.2, 167.4. HRMS (ESI-TOF). Calcd for C,HysNO, [M+H]* m/z 322.2171, Found
322.2153.
Ph

OM
W
\NJJ\

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-4-methoxyaniline 4h

White solid. mp: 76-78 °C. 'H NMR (400 MHz, CDCl3): 6 = 1.40 (s, 3H), 1.43 (s, 3H), 2.01 (dd,
J1=10.4 Hz, J, = 12.8 Hz, 1H), 2.41 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 3.77 (s, 3H), 5.40 (dd, J;
=6.0 Hz, J, = 10.0 Hz, 1H), 6.83 (d, J = 8.8 Hz, 2H), 7.16 (d, /= 9.2 Hz, 2H), 7.30-7.34(m, 5H);
3C NMR (100 MHz, CDCl,): 6 = 26.2, 26.4, 41.8, 47.3, 55.4, 79.8, 113.7, 124.3, 125.4, 128.0,
128.6, 140.1, 140.5, 1559, 167.2. HRMS (ESI-TOF). Calcd for C,gH;,NO,, [M+H]* m/z
296.1651, Found 296.1647.
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Ph

2
SN cl

3-chloro-N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)aniline 4i

White solid. mp: 98-100 °C. '"H NMR (400 MHz, CDCl;): § = 1.40 (s, 3H), 1.44 (s, 3H), 2.03 (dd,
J1=10.4 Hz, J, = 12.8 Hz, 1H), 2.44 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.42 (dd, J, = 6.0 Hz, J,
=10.0 Hz, 1H), 6.98-7.02 (m, 2H), 7.13 (t, /= 2.0 Hz, 1H), 7.19 (t, J = 8.0 Hz, 1H), 7.27-7.39 (m,
5H); 3C NMR (100 MHz, CDCl;): 6 = 26.2, 26.3, 41.9, 47.1, 80.2, 121.0, 123.0, 123.4, 125.4,
128.2, 128.7, 129.5, 134.0, 140.0, 148.7, 168.9. HRMS (ESI-TOF). Calcd for C;sH;9CINO,
[M+H]*" m/z 300.1155, Found 300.1157.

Ph

~ :
N Br

3-bromo-N-(3,3-dimethyl-5-phenyldihydrofuran-2(3H)-ylidene)aniline 4j

White solid. mp: 106-107 °C. '"H NMR (400 MHz, CDCl;): 6 = 1.39 (s, 3H), 1.44 (s, 3H), 2.03 (dd,
J1=10.4 Hz, J, = 12.8 Hz, 1H), 2.43 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.42 (dd, J, = 6.0 Hz, J,
=10.0 Hz, 1H), 7.03-7.05 (m, 1H), 7.11-7.17 (m, 2H), 7.25-7.39 (m, 6H); '3C NMR (100 MHz,
CDClLy): 6 = 26.1, 26.2, 41.9, 47.1, 80.2, 121.4, 122.1, 125.3, 125.9, 126.3, 128.2, 128.7, 129.8,
140.0, 148.8, 168.9. HRMS (ESI-TOF). Caled for Ci3H;oBrNO, [M+H]" m/z 344.0650, Found
344.0656.

Ph
O
F

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-2-fluoroaniline 4k

White solid. mp: 114-115 °C. '"H NMR (400 MHz, CDCl3): 6 = 1.44 (s, 3H), 1.47 (s, 3H), 2.04 (dd,
J1=10.4 Hz, J, = 12.8 Hz, 1H), 2.42 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.39 (dd, J;, = 6.0 Hz, J,
= 10.0 Hz, 1H), 6.93-7.08 (m, 4H), 7.24-7.35 (m, 5H); 13C NMR (100 MHz, CDCl;): § = 26.1,
26.2,41.8, 47.6, 80.3, 115.6 (d, J = 21.0 Hz), 123.8 (d, / =4.0 Hz), 124.0 (d, J = 3.0 Hz), 124.1,
125.4, 128.1, 128.5, 135.5 (d, J = 14.0 Hz), 140.0, 154.1 (d, J = 243.0 Hz), 170.2. HRMS (ESI-
TOF). Calcd for C;gH19FNO, [M+H]" m/z 284.1451, Found 284.1453.

Ph
O
Cl

2-chloro-N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)aniline 41

White solid. mp: 66-68 °C. '"H NMR (400 MHz, CDCl,): d = 1.46 (s, 3H), 1.50 (s, 3H), 2.05 (dd,
J1=10.4 Hz, J, = 12.8 Hz, 1H), 2.43 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.40 (dd, J;, = 6.0 Hz, J,
=10.0 Hz, 1H), 6.92-7.01 (m, 2H), 7.14-7.18 (m, 1H), 7.25-7.35 (m, 6H); '3C NMR (100 MHz,
CDClLy): 6 = 26.1, 26.2, 41.7, 47.5, 80.3, 122.7, 123.9, 125.5, 125.8, 126.9, 128.1, 128.5, 129.4,
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140.0, 145.4, 169.4. HRMS (ESI-TOF). Calcd for Ci3H;oCINO, [M+H]* m/z 300.1155, Found
300.1154.

Ph
(0]
Br

2-bromo-N-(3,3-dimethyl-5-phenyldihydrofuran-2(3H)-ylidene)aniline 4m

Colorless oil. '"H NMR (400 MHz, CDCly): § = 1.47 (s, 3H), 1.51 (s, 3H), 2.05 (dd, J, = 10.4 Hz,
J»=12.4 Hz, 1H), 2.43 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.40 (dd, J, = 6.0 Hz, J, = 10.4 Hz,
1H), 6.87 (dt, J; = 1.6 Hz, J, = 7.6 Hz, 1H), 6.99 (dd, J, = 1.6 Hz, J, = 7.6 Hz, 1H), 7.20 (dt, J, =
1.2 Hz, J, = 7.6 Hz, 1H), 7.25-7.35 (m, 5H), 7.52 (dd, J; = 1.2 Hz, J, = 8.0 Hz, 1H); *C NMR
(100 MHz, CDCly): ¢ = 26.0, 26.2, 41.8, 47.5, 80.4, 116.1, 122.5, 124.2, 125.5, 127.6, 128.1,
128.5, 132.5, 140.0, 146.8, 169.2. HRMS (ESI-TOF). Calcd for C;sHoBrNO, [M+H]" m/z
344.0650, Found 344.0648.

Ph
(0]
\NJJ\
OMe

N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-2-methoxyaniline 4n

Colorless oil. 'H NMR (400 MHz, CDCls): = 1.44 (s, 3H), 1.48 (s, 3H), 2.03 (dd, J; = 10.4 Hz,
J,=12.8 Hz, 1H), 2.42 (dd, J; = 6.0 Hz, J, = 12.8 Hz, 1H), 3.83 (s, 3H), 5.36 (dd, J; = 6.0 Hz, J,
= 10.0 Hz, 1H), 6.88 (t, J = 8.0 Hz, 2H), 6.96-7.01 (m, 2H), 7.27-7.34(m, 5H); '3C NMR (100
MHz, CDCL): 6 = 26.3, 26.3, 41.5, 47.7, 55.7, 79.7, 111.5, 120.6, 122.5, 123.8, 125.4, 127.9,
128.4, 137.2, 140.7, 150.7, 168.8. HRMS (ESI-TOF). Calcd for C,gH;,NO,, [M+H]* m/z
296.1651, Found 296.1649.

Ph

OMe
o L
NS
N OMe
N-(3,3-dimethyl-5-phenyldihydrofuran-2(3 H)-ylidene)-3,4-dimethoxyaniline 40
Yellow oil. 'TH NMR (400 MHz, CDCl;): § = 1.40 (s, 3H), 1.44 (s, 3H), 2.02 (dd, J; = 10.4 Hz, J,
=12.4 Hz, 1H), 2.42 (dd, J, = 6.0 Hz, J, = 12.4 Hz, 1H), 3.83 (s, 3H), 3.84 (s, 3H), 5.42 (dd, J; =
6.0 Hz, J, = 10.0 Hz, 1H), 6.77-6.82 (m, 3H), 7.28-7.38 (m, 5H); '3C NMR (100 MHz, CDCl;): ¢

=26.1, 26.3, 41.8, 47.1, 55.6, 55.9, 79.8, 107.6, 111.0, 114.7, 125.3, 128.0, 128.5, 140.3, 145.3,
148.6, 167.4. HRMS (ESI-TOF). Caled for CyoH»4NO3, [M+H]* m/z 326.1756, Found 326.1756.

0
o)

3,3-dimethyl-5-phenyldihydrofuran-2(3H)-one Sa
Colorless oil. "H NMR (400 MHz, CDCls): 6 = 1.31 (s, 3H), 1.37 (s, 3H), 2.04-2.11 (m, 1H), 2.48
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(dd, J, = 6.4 Hz, J, = 12.8 Hz, 1H), 5.45 (dd, J, = 6.4 Hz, J, = 10.0 Hz, 1H), 7.32-7.40 (m, 5H);
3C NMR (100 MHz, CDCly): = 24.3, 25.0, 40.7, 46.1, 77.5, 125.3, 128.3, 128.7, 139.6, 181.6.
HRMS (ESI-TOF). Caled for C,H;50,, [M+H]" m/z 191.1072, Found 191.1068.

0]
O

Cl

5-(4-chlorophenyl)-3,3-dimethyldihydrofuran-2(3H)-one 5b

Colorless oil. 'H NMR (400 MHz, CDCls): 6 = 1.25 (s, 3H), 1.30 (s, 3H), 1.97 (dd, J; = 10.0 Hz,
J,=12.8 Hz, 1H), 2.43 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.36 (dd, J, = 6.4 Hz, J, = 9.6 Hz, 1H),
7.22 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.8 Hz, 2H); 13C NMR (100 MHz, CDCl;): 6 = 24.1, 24.8,
40.6, 45.9, 76.7, 126.6, 128.8, 134.0, 138.0, 181.2. HRMS (ESI-TOF). Calcd for C;,H;4ClO,,
[M+H]* m/z 225.0682, Found 225.0685.

O
O

5-(4-(tert-butyl)phenyl)-3,3-dimethyldihydrofuran-2(3H)-one Sc

Colorless oil. 'TH NMR (400 MHz, CDCl;): 6 = 1.32 (s, 3H), 1.33 (s, 9H), 1.37 (s, 3H), 2.10 (dd,
J1=10.0 Hz, J, = 12.8 Hz, 1H), 2.46 (dd, J, = 6.0 Hz, J, = 12.8 Hz, 1H), 5.43 (dd, J; = 6.0 Hz, J,
=10.0 Hz, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H); *C NMR (100 MHz, CDCl;): §
=242, 25.0, 31.3, 34.6, 40.7, 45.9, 77.6, 125.2, 125.6, 136.4, 151.5, 181.6. HRMS (ESI-TOF).
Calcd for C;sHp30,, [M+H]* m/z 247.1698, Found 247.1692.

0.0

3,3,5-trimethyl-5-phenyldihydrofuran-2(3H)-one 5d

Colorless oil. "H NMR (400 MHz, CDCl3): 6 = 0.98 (s, 3H), 1.34 (s, 3H), 1.71 (s, 3H), 2.35 (d, J =
12.8 Hz, 1H), 2.56 (d, J = 13.2 Hz, 1H), 7.25-7.29 (m, 1H), 7.34-7.40 (m, 4H); '3C NMR (100
MHz, CDCl;): 6 = 25.9, 26.7, 32.0, 40.8, 50.8, 83.4, 124.0, 127.3, 128.6, 146.0, 181.7. HRMS
(ESI-TOF). Calcd for Cy3H7,0,, [M+H]* m/z 205.1229, Found 205.1225.

NPh

3,7-dimethyloct-6-en-1-yl 4,4-dimethyl-S-(phenylimino)tetrahydrofuran-2-carboxylate 7
Colorless oil. 'H NMR (400 MHz, CDCl;): 6 = 0.92 (d, J = 6.8 Hz, 3H), 1.20-1.35 (m, 2H), 1.38
(s, 6H), 1.47-1.57 (m, 2H), 1.60 (s, 3H), 1.68-1.73 (m, 4H), 1.93-2.02 (m, 2H), 2.16 (dd, J;, = 7.2
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Hz, J, = 12.8 Hz, 1H), 2.38 (dd, J; = 8.0 Hz, J, = 12.8 Hz, 1H), 4.18-4.26 (m, 2H), 4.79 (t, J = 7.6
Hz, 1H), 5.06-5.09 (m, 1H), 7.04 (t, J = 7.6 Hz, 1H), 7.12 (d, J = 7.6 Hz, 2H), 7.29 (d, J = 8.0 Hz,
2H); 3C NMR (100 MHz, CDCls): & = 17.6, 19.3, 25.3, 25.7, 26.4, 26.9, 29.4, 35.3, 36.9, 40.2,
41.6, 64.1,75.1, 122.6, 123.7, 124.4, 128.5, 131.4, 146.7, 166.8, 170.9. HRMS (ESI-TOF). Calcd
for Co3H3,NOs, [M+H]* m/z 372.2539, Found 372.2536.

H
' N
L
OMe

3-(3,4-dihydronaphthalen-1-yl)-/V-(4-methoxyphenyl)-2,2-dimethylpropanamide 8

Colorless oil. 'H NMR (400 MHz, CDCl,): 6 = 1.27 (s, 6H), 2.17-2.22 (m, 2H), 2.67 (t, J= 8.0 Hz,
2H), 2.81 (s, 2H), 3.77 (s, 3H), 5.93 (t, /= 4.4 Hz, 1H), 6.79 (d, J = 8.8 Hz, 2H), 7.07-24 (m, 6H),
7.31 (d, J = 7.6 Hz, 1H); 3*C NMR (100 MHz, CDCl;): J = 23.3, 26.0, 28.8, 42.3, 43.7, 55.5,
114.0, 122.1, 123.3, 126.3, 126.6, 127.5, 129.5, 130.9, 133.5, 135.3, 136.3, 156.4, 175.4. HRMS
(ESI-TOF). Calcd for Cy,Hy6NO,, [M+H]* m/z 336.1964, Found 336.1960.
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IV. 'H and 3C NMR Spectra of Compounds 3,4, 5,7 and 8

Product 3a

MPh

-

ERE
M:DN

Fem

Fen

Foo

160
181
fa:h
Lre

S14



ZaT
SE cwv-

Lir—

Fih—

B9L
O0LL
TELL
L

Wl
LEEE]
I~
108 1~
GFEE]
LEHE]

KR —

Kikl—

B9 —

MFh

130

-0

110

120

140

150

200 190 180 17 160

210

Product 3b

El0L
L
ESONL
gh/

Otk

[T
LSTL
WL

ErAh

MNPh

Frot
Feoi

Foor

LT
(X4
tta

S15



ST
NM@NHV.

i

Hip—

2oL
0Lt
TELL
SETBL

arikl—

MNPh

-10

T T
130 120

T
140

T
160

T
7

17

T
180

Product 3¢

LEES
Es
19ES
LIES

MNPh

=

9TE
Fioe
Fori

Fson

Troot

w1
~8R 1

Rt

-Lo

0.5

0.0

o

2.0

o

0

S16



BT
TMENHV:

Wir—

FULh—

RaL
XL

Uuhhx\z

GBI6EL

@.N_W\-

W5
ol

(BEE]
BEEE—

ik —

BFL91—

MPh

cl

=g

20

T T
130 120

T
140

T T T T
190 180 17 160

T
200

T
210

Product 3d

SR W

MPh

e
st
Feat

M..:E I

S17



S19E
ﬁcwv

oir—

ArLp—

9L
O0LL-
L
GI6L

WILE -7
WN_W
0LIEL

Bl

arikl—

91—

MPh

EBr

-10

T T T
0 140 130 120

T
15

T
17 160

T
180

Product 3e

R

e
GOYL
L
ROL
LE] hW
el

BTL
LETL
SLZL

MPh

agE
08T

Frrt
Fore

A MI:E,

Bl
s
6lE

10.0

S18



arrg—
BT
X...CNW-

g lp—

L=

B9L
0Ll

up:.l\‘

GHBL

[CEF L] b

NPh

-10

T T T T T T
17 160 150 140 130 120

T
180

Product 3f

y

MPh

BTG
MNWN
GET

Fem
Fuot

W:E

1t
s0e
0l

Fawi

1w
]

S19



arag=

B9L
0Ll

up:.l\ﬁ

ERGL

e —

MPh

-10

10

T T T T
17 160 150 140 130 120 110

T
180

T
200

T
210

Product 3g

FRLE—

wES
EES
LS

TES

MNPh

Mel

Ao

L

Mlhac

S20



Flag
NM@NHV.

BLT—

arih—

e

B9
O0LL
TELL
861

EEIl—

o | =
Ee A
zE 1

Lrikl—

s

s —

MPh

e

il

-0

T T T T T T T T T T
180 180 17 160 150 140 130 120 110 100

T
200

T
210

Product 3h

T~
16F 1"

ERl
%o,/.

=

e

LEFE
e
T
PREE

s
TErS
3308

LhE

MPh

F3C

Teon

[t}
[

6.0

S21



arag
YNGNHV.

B h—

Writ—

B9
QrLL:

TELL
OERL \.

LEI91—

MNFPh

FaC

k.

A

-0

T T T T T T T T T
190 180 17 160 150 140 130 120 110

T
200

T
210

Product 3i

we9
169
ek
(EDL
BRUL
GROL
E01 hﬁ
'L

PRCL

Tl
1671
EL

MPh

-

M\ gt

6.0

i
i

1w

S22



B9
Hmwv

S Th—

WILt—

9L
QrLL~

wm.nhx\

LERL

SY191—
arer——
TS —

MNPh

=g

T T
130 120

T
140

T T
7 160

17

T
180

Product 3j

EEE

ERS
TEE W
RES

MPh

cl

GET
162

HYE,
% 1ot

f:ﬁi

rdg
Los

S23



6l
,mmwv

B h—

QL p—

L9

MPh

Cl

S N

=g

200 190 180 17 160 150 140 130 120 110

210

Product 3k

MNFPh

Br

y

06¢
EOE

“—Wq,,

Feso

.ﬁ:n:

Fxt

SRl
T

-0.5

T

T

2.0

9.0

8.5

S24



(Ul
NM@NHV:

G Th—

Grip—

gL
QrLL-
TELL
GEBL

wErl—
AWrLkl—

LEL9—

MPh

Br

I B

10 0 -10

20

200 190 180 17 160 150 140 130 120 10

210

Product 31

L6~
L=
CER|

ey

=

|

[
ST L
oz
19T

MNPh

Cl

00E

Fart

<

Fiat

= [0

€07
-00E
LTS
Ll

T

8.0

S25



EROL
nv.cNV.

T
war—

R0
OLL
SLL
TELL

Wigl—

MNFPh

Cl

Tl

-10

T T T T T
17 160 150 140 130 120

T
180

210

Product 3m

MNPh

Br

IJ

€1E
6EE

o1t

Foai

Foso

Lt

S26



1#9E:
I w.cmv.

T
W

2oL
Lt
TELL
frA T

91—

MPh

Br

_ IVM, | d L

-10

T T T T T T
17 160 150 140 130 120

T
180

Product 3n

MNPh

W:Q,

W:wm
Z6E

Fsie

S27



ERI—
ENIE—

,VCN‘/:

g

Bir—
(WSt—

B9L
Lt
TELL
(BLL

AEI]

,___L_JJJ_.._.._M..M._M

-10

200 180 180 17 160 150 140 130 120 110 100

210

Product 30

oo —

531
I

R
190 4

LS~
s~

MPh

-

)

E-zue
E-00E

ol
ooz

Tt

S28



SETT—

(8T

TE—

EGER—

W IE—

MNPh

T
FEL]

ER AN
TEI—
e T
665 |

R.ﬁ_%
Wl

(i
LFbR I~
SULh 1~

81—

o

-0

10

20

0 140 130 120 1e

15

200 190 180 7 160

210

Product 3p

ok —

KR
Ewry—

B2~
A Crae
BEE~
ae="

MNPh

0

FETE

Fore
R

Fsur
Toot

[t}

8.0

S29



ot
¥
25 =

Gl T—

SEIS—

B9L
a:.w.

L

LLSR—

ST
FEL]
108 b
G
EFEZL
157821

RO~
¥Rl

SUEa—

NPh

0

BN T

130

-0

110

120

140

150

200 190 180 17 160

210

Product 3q

o —

SEF—
pIoT=—

T~
qET—
BT~
ez~

NFh

0

T

g
I

¥
o=

¥

LOE

woE
PIE

£aT
'y

Lal
ST

0zg
BOT

3

S30



188~
e
10z

B Tp—

18716—

B9L
0Ll
L

IES8—

uw__uv.

PLSEL
LT va
FREL

TR
chhl 7
oLl

LTI~

MPh

0

10 0 -0

20

0 140 130 120 1e

15

190 180 17 160

200

210

Product 3r

50—

TR —
e —

MPh

0

cl

FE0E

FElE
F-00E

Teal
oo

ST
R 1

Fore
Serh

S31



I§iE~
o
i

BT

E1E—

B9L
0Ll
L

RI'G8—

AR
EEER [

91—

MPh

8]

Cl

B T

-0

0 140 130 120 110

15

200 190 180 17 160

210

Product 3s

LE—

Bt
HaLh W
o

Fias

Frot

Feoi

W:Qm

Teao

Sa0
L8]
TR

S32



EEs—

EARL
aL
QoLL
ELL

Eopl—

Phi

-10

T
40

T T T T T T T T
200 180 180 17 160 150 140 130 120 110

210

Product 4b

BT~
5 A

LER]
ETE W
e
SErE 7
E0RE
BIFE W
SEFT 7
(BFE

Cl

-

e RRE
Wrwmw

i

Fooi

Foat

Fiat

For

S33



srag
%.H.UNHV.

SRIr—

Grit—

BraL
o :.W
L

ﬂcx\ﬁ

121
T [~
LI
m.nnN_W

SRl

Wk —

(20

SERI—

0 -10
Br

Cl
10

20

S

140 130 120 1e

0

160 it

7

L

190 180

200

210

Product 4¢

WM:EM

56T

Fio
Fron

S34




BraL
E:W
i B

icxt\

OrRI—

Br

-10

T T T T T
17 160 150 140 130 120

T
180

210

Product 4d

BTE
LETE W
Ay

L9TL
S8I'L
L
i
PLEL
ERL
MEL ﬂ
EFrL "

LB~
BEE"

Ny

£TE
M”han

Fert

Frat

To

BE 1
~OTE

Fooz

Foa1

S35



PlST~
16767~

oL ipr—
Bt

09—

B9L
0Ll
L

5121~
IR~
9T |~

Z—

MO,

130

-0

110

120

140

150

200 190 180 17 160

210

Product 4e

&

~PUE
BEE

Frri

Fros
Fam

W:nj

Feos
Foos

L5

2.0

S36



SROE—
B9E
T

wir—

Fib—

B9
O0LL
TELL
o abl\.ﬁ

1991—

T T T T T T T T T T T T
200 180 180 17 160 150 140 130 120 110 100 a0

T
210

Product 4f

669
€669 /.
oL

UL #
ST

L
ETE'L
TEEL

BREL

_

Ftus
e
e

Fear

Tt
Fooz

Foso

%.wwv

Teos

1w

4.0

S37



LEE =

woe
(59T
P

Wi

&ib—

TN
£33 ”
SHITI
LEIE]
FREL

BleEl—
oror|~"
19—

o1

200 180 180 17 160 150 140 130 120 110 100

210

Product 4¢g

UG

162
oz

Fat

L Froi

L8

w:ﬁwc

T

2.0

g

S38



BYOL
O0LL
TELL
SEEL <

2900
T~
arael—

91—

10 0 -0

20

0 140 130 120 1e

15

190 180 17 160

200

210

Product 4h

oaLE—

Ohve

PET
ﬂ:sm

Forr

Frun

Fooe

860

3

S39



ZaT
I‘QNV-

a9 lr—

Hih=—

oG

B9
O0LL
TELL
HBL 23

ss 11—

W9 1—

Ohe

10 0 -10

20

0 140 130 120 1e

15

190 180 17 160

200

210

Product 4i

OEE T~
Lo

HOE
(0T

e
EIre
JNVNV.
mvvm“.
L2 s

cl

=

BRE
IRE

Fit
Fiat

Fest
E 160
ool

M\wa

5

1w

S40



BraL
o :.W
L

v«cx\ﬂ

[Ligra]
BT _|r./.f
EFEZ]—
ST~
BIEEI
R _N
BFEC]
SEEE]
ookl —

2k b

LR —

Cl

L

|

-0

10

20

0 140 130 120 1e

15

200 190 180 7 160

210

Product 4j

Br

-1 TE

) {314

Feot
Fum

g
760
Boag
Fres

10,0

S41



£rag
0T

W It—

SUip—

BraL
E:W
o

cht\‘

EFIEI
ST

374
.MwN_W

189 1—

Br

130

-10

o

1e

120

140

150

190 180 17 160

200

210

Product 4k

X

e
um\/vhmm

Feon
Fioi

Fa60

mem

3

S42



B Tr—

B

BraL
o :.W
L

nm..cxt\w

.wv.mm_l
_cwm_\u
k1=

LREET—
ESST—

Lrnel—

-10

200 180 180 17 160 150 140 130 120 110 100

210

Product 41

Ph

5

L

HT:Q I

.T_w,
ean
W\:am

[t}

8.0

S43



BraL
o :.W
L

vm..DxA\w

R 1—

T

130

-10

o

110

120

140

150

200 190 180 17 160

210

Product 4m

PO
Sﬁ.N./V
SLg =
180T
e
GIFE
KT
15K

Fh

A
Br

—-—

e
W.(:QN

Fem
Fiar

Foat

[}
i

6.0

S44



BraL
o :.W
TELL
om..Dm\‘

LUE=—

130

-10

110

120

140

150

200 190 180 17 160

210

Product 4n

RERE—

Ph

M ;
Ohe

A

LTl

ot

T-ooe

Ftso

LT
F-suz

Foat

1w

50

S45



e
L GNHV|
Tl

0L

ss—

B9L

Ph

[ :|:
OMe

TELL
6L 7

O T

]
%.N_V
(REE 1~
L4
WiZ 17
R
1CiE1—
L0Th1—

ELTE

19—

MM.JMMJWJ__LUWLN“

10 0 -0

20

0 140 130 120 1e

15

190 180 17 160

200

210

Product 40

HRE
mvmmv

Ohe
Ohe

STE
WM:QM

ELE]

oot

Fero

TFaso

Flaz

Feus

S46



119¢:
wﬂcwv.

SUTr—

S —

(0215
m_owmv

B9L
S.EW
um:.l\ﬁ

86l

LESE I~
LAIE T~
i34 Ea

worl~"
K~
SR

wial—

-10

Ohle
Ohle
10

20

age

110 100

120

210 200 180 180 17 160 150 140 130

Product 5a

6T

szl

Feut

IA Fiso

Foae

S47




LTFE~
sz

TL0p—

GO —

oL
OLL
TELL
FLL

(EST 1~
TR~
IS~

O [

9 1Rl—

T T T T
150 140 130 120

T T T T
190 180 70 160

T
200

T
210

Product 5b

BEG
WES
o 39
RES

Cl

FliE
WM:QM

Fem

660

S48



LEE~
"

BOr—

SRSt—

BUIBI—

Cl

-10

T T T T T
17 160 150 140 130 120

T
180

210

Product 5¢

1Fs
LZFS
£33

I5FS

(L
L9EL
GEL
{14 40

i
£ 4

oot

F oo

T 681
ozl

3

S49



|4 Jon
LEE"

LZie—
LEhE—

FLOb—

165r—

LIS,
it

SEREl—

SHsT—

EVIRT—

i

10 0 -0

20

0 140 130 120 1e

15

190 180 17 160

200

210

Product 5d

WEO—
E1—
0neT—
IEET~
[ 74

[
T

0

FLRT

FRGT

F00E

660
e

S50



EBET—F
m&.CN\w
WEE—~—

SLOS—

B9L
O0LL
TELL
EES—

LEEE ]~
IEAL 1~
BRI

SEERI—

RYIRT—

-0

10

0

20

30

40

1e

120

140 130

150

190 180 7 160

200

210

SR [ T -

Product 7

FTE

Forz

K9

FLEY

Fsrz

Foot

Feri

Ss1




Product 8

T

I
L
Qe

=0r9

Fest

Fem
Fis1

Foos

TFeoz

Fsto

LT

Lo

L5

a5 30 25 26

4.0

4.5

Ss2



g i faY ¢ wn  Ean
g £ EEg & 4d g
| | B R | ~NA | §/ N

Y

T

7L
Ohle
J IIHHH I “ J| |
210 200 130 180 170 160 150 140 130 120 110 100 a0 80 70 60 B0 40 30 20 10 Q -10

SS3



