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(A) Typical Experimental Procedure
(a) Typical Experimental Procedure for the Palladium-Catalyzed Diarylation Reactions of
Allylic Esters (1) with Aryl lodides (2).

To a Schlenk tube were added allylic esters 1 (0.2 mmol), aryl iodides 2 (0.5 mmol), Pd(OAc),
(4.5 mg, 10 mol %), n-BusNCI (83.4mg, 1.5 equiv), EtsN (161.9 mg, 8.0 equiv) and anhydrous
MeCN (2 mL). Then the tube was stirred at 120 °C (oil bath temperature) under the air atmosphere
for the indicated time until complete consumption of starting material as monitored by TLC and
GC-MS analysis. After the reaction was finished, the reaction mixture was cooled to room
temperature, diluted in diethyl ether, and washed with brine. The aqueous phase was re-extracted
with diethyl ether. The combined organic extracts were dried over Na,SO, and concentrated in
vacuum, and the resulting residue was purified by silica gel column chromatography (hexane/ethyl

acetate) to afford the corresponding product.

(b) Typical Experimental Procedure for the Synthesis of Indoles and Benzofurans.

To a Schlenk tube were added allylic esters 1 (0.2 mmol), aryl halides 2 (0.3 mmol), PdCl, (7.1
mg, 10 mol %), n-BusNCI (83.4 mg, 1.5 equiv), K,CO3 (55.2 mg, 2.0 equiv) and anhydrous DMA (2
mL). Then the tube was stirred at 100 °C (oil bath temperature) under the air atmosphere for the
indicated time until complete consumption of starting material as monitored by TLC and GC-MS
analysis. After the reaction was finished, the reaction mixture was cooled to room temperature,
diluted in diethyl ether, and washed with brine. The aqueous phase was re-extracted with diethyl
ether. The combined organic extracts were dried over Na,SO,4 and concentrated in vacuum, and the
resulting residue was purified by silica gel column chromatography (hexane/ethyl acetate) to afford

the Indoles or Benzofurans.

(c) Table S1

Table S1. Screening Optimal Conditions Applications in the Synthesis of Indole®
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Me
oAc NHMe (Pd] N
P + I n-BuyNCl, base /

la DMA, 100 °C

2| 18
entry [Pd] (mol %) Base Solvent T (°C) yield (%)°
1 Pd(OAc), (10) EtsN (8 equiv) MeCN 120 38
2'  Pd(OAc), (10)  EtN(2equiv)  MeCN 100 42
3°  Pd(OACc); (10) Et;N (2 equiv) MeCN 80 20
4 Pd(OAc), (10)  EtN (2 equiv) DMA 100 65
5 Pd(OAc), (10)  K,COs (2 equiv) DMA 100 84
6 PdCl, (10) K,CO; (2 equiv) DMA 100 88

¥ Reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), PdCI; (10 mol %), n-Bu,NCI
(1.5 equiv), base and solvent (2 mL) under air atmosphere. DMA =
N,N-dimethylacetamide. ” Isolated yield.

(B) Analytical data for 3-13, 15, and 17-28

(E)-4,4'-(Prop-1-ene-1,3-diyl)bis(methoxybenzene) (3)*

White solid; mp: 47-49 °C; *H NMR (300 MHz, CDCl5) &: 7.27 (t, J = 7.5 Hz, 2H), 7.15 (d, J =
8.5 Hz, 2H), 6.86-6.81 (M, 4H), 6.37 (d, J = 15.8 Hz, 1H), 6.24-6.16 (m, 1H), 3.78 (s, 6H); 3.46 (d, J
= 6.6 Hz, 2H); *C NMR (75 MHz, CDCl5) §: 158.8, 158.0, 132.5, 130.4, 130.1, 129.6, 127.5, 127.1,
113.9, 113.9, 55.3 (2C), 38.4; LRMS (EI 70 ev): m/z (%): 254 (M*, 100), 223 (49), 145 (38), 115
(32), 121 (23).

(E)-2,2'-(prop-1-ene-1,3-diyl)bis(methoxybenzene) (4)

Yellow liquid; *H NMR (300 MHz, CDCls) §: 7.42 (d, J = 6.3 Hz, 1H), 7.22-7.14 (m, 3H),
6.92-6.83 (m, 5H), 6.41-6.32 (m, 1H), 3.84 (s, 3H), 3.83 (s, 3H), 3.56 (d, J = 6.0 Hz, 2H); *C NMR
(75 MHz, CDCls) 6: 157.3, 156.4, 139.5, 129.8, 129.5, 129.1, 127.9, 127.3, 126.6, 125.5, 120.6,
120.5, 110.9, 110.4, 55.5, 55.4, 33.8; LRMS (EI 70 ev): m/z (%): 254 (M*, 100), 223 (62), 91 (52),
115 (35), 145 (29); HRMS m/z (ESI) calcd for C17H110, (M+H)* 255.1372, found 255.1380.

(E)-prop-1-ene-1,3-diyldibenzene (5)*

Colourless liquid; *H NMR (300 MHz, CDCls) &: 7.38-7.20 (m, 10H), 6.46 (d, J = 15.9 Hz, 1H),
6.40-6.56 (m, 1H), 3.55 (d, J = 6.3 Hz, 2H); *C NMR (75 MHz, CDCls) &: 140.2, 137.5, 131.1,
129.3,128.7, 128.5, 128.3, 127.1, 126.2, 126.1, 39.4; LRMS (EI 70 ev): m/z (%): 194 (M", 100), 115

(93), 93 (54), 179 (44), 116 (57).
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(E)-4,4'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (6)*

Pale yellow liquid; *H NMR (300 MHz, CDCl3) §: 7.24 (d, J = 7.2 Hz, 2H), 7.12-7.08 (m, 5H),
6.41 (d, J = 15.8 Hz, 1H), 6.33-6.23 (m, 1H), 3.49 (d, J = 6.6 Hz, 2H), 2.33 (s, 3H), 2.32 (s, 3H); °C
NMR (75 MHz, CDCl5) &: 137.3, 136.8, 135.6, 134.8, 130.7, 129.2, 129.1, 128.5, 128.5, 126.0, 38.9,
21.1, 21.0; LRMS (EI 70 ev): m/z (%): 222 (M, 97), 207 (100), 115 (82), 129 (64).

(E)-2,2'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (7)*

Colourless liquid; *H NMR (300 MHz, CDCls) &: 7.43-7.39 (m, 1H), 7.16-7.11 (m, 7H), 6.63 (d, J
= 15.0 Hz, 1H), 6.24-6.14 (m, 1H), 3.55 (dd, J = 6.6 Hz, 2H), 2.35 (s, 3H), 2.30 (s, 3H); *C NMR
(75 MHz, CDCl5) &: 168.4, 136.7, 136.3, 135.0, 130.2, 130.1, 129.9, 129.1, 128.9, 127.0, 126.4,
126.1, 126.0, 125.6, 37.2, 19.8, 19.4; LRMS (EI 70 ev): m/z (%): 222 (M*, 83), 104 (100), 115 (84),
130 (72).

(E)-3,3'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (8)

Colourless liquid; *H NMR (300 MHz, CDCls) &: 7.21-7.16 (m, 4H), 7.05-7.01 (m, 4H), 6.42 (d, J
= 15.8 Hz, 1H), 6.36-6.30 (m, 1H), 3.50 (dd, J = 3.9 Hz, 2H), 2.33 (s, 3H), 2.32 (s, 3H); *C NMR
(75 MHz, CDCl3) &: 140.2, 138.1, 138.0, 137.5, 131.0, 129.5, 129.2, 128.4, 128.4, 127.9, 126.9,
126.9, 125.7, 123.3, 39.3, 21.4 (2C); LRMS (EI 70 ev): m/z (%): 222 (M*), 115 (100), 207 (94), 129
(76), 130 (48); HRMS m/z (ESI) calcd for Ci7H1g (M+H)* 223.1482, found 223.1485.

(E)-4,4'-(prop-1-ene-1,3-diyl)dianiline (9)

Yellow solid; *H NMR (300 MHz, CDCls) 8: 7.17 (d, J = 9.0 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H),
6.66-6.20 (m, 4H), 6.32 (d, J = 15.0 Hz, 1H), 6.15-6.09 (m, 1H), 3.59 (s, 4H), 3.40 (d, J = 6.9 Hz,
2H); BC NMR (75 MHz, CDCls) &: 145.4, 144.5, 130.7, 130.2, 129.5, 128.5, 127.2, 126.4, 115.3,
115.2, 38.5; LRMS (EI 70 ev): m/z (%):224 (M*, 100), 130 (84), 106 (57), 223 (43), 118 (30);
HRMS m/z (ESI) calcd for CisH1gN> (M+H)™ 225.1389, found 225.1386.

(E)-4-chloro-1-(3-(5-chloro-2-methoxyphenyl)allyl)-2-methoxybenzene (10)

Yellow liquid; *H NMR (300 MHz, CDCl3) §: 7.37 (d, J = 2.4 Hz, 1H), 7.16-7.10 (m, 3H),
6.79-6.74 (m, 2H), 6.71 (d, J = 16.9 Hz, 1H), 6.35-6.26 (m, 1H), 3.83 (s, 3H), 3.82 (s, 3H), 3.50 (d, J
= 6.0 Hz, 2H); BC NMR (75 MHz, CDCls) &: 155.9, 155.0, 130.5, 129.8, 129.6, 128.2, 127.5, 127.0,
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126.3,125.7, 125.4, 124.9, 112.0, 111.5, 55.8, 55.7, 33.7; LRMS (EI 70 ev): m/z (%): 324 (M*+2,
30), 322 (M*, 45), 145 (100), 186 (67), 178 (47), 125 (35), 89 (30); HRMS m/z (ESI) calcd for
323.0594, found 323.0600

(E)-4,4'-(prop-1-ene-1,3-diyl)bis(acetophenone) (11)°

White solid; mp: 94-96 °C; *H NMR (300 MHz, CDCls) &: 7.91 (d, J = 8.4 Hz, 2H), 7.43 (d, J =
8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 6.49 (d, J = 4.0 Hz, 2H), 3.64 (d, J = 2.4 Hz, 2H), 2.60 (s, 3H),
2.59 (s, 3H); BC NMR (75 MHz, CDCls3) 6:197.8, 197.5, 145.2, 144.4, 141.8, 136.6, 135.9, 135.6,
131.2, 130.9, 129.0, 128.9, 128.8, 128.8, 127.5, 126.2, 39.3, 26.6, 26.5; LRMS (EI 70 ev): m/z (%):
278 (M, 100), 263 (97), 235 (41), 124 (32), 207 (26).

(E)-3,3'-(prop-1-ene-1,3-diyl)bis((trifluoromethyl)benzene) (12)

Yellow liquid; *H NMR (300 MHz, CDCl5) §: 7.60 (s, 1H), 7.54-7.41 (m, 7H), 6.53-6.36 (m, 2H),
3.60 (d, J = 6.0 Hz, 2H); BC NMR (75 MHz, CDCl5) &: 140.5, 137.9, 132.1, 130.6, 130.1, 129.3,
129.0, 125.4, 125.4, 123.9, 123.3, 123.3, 122.9 122.8, 39.0; LRMS (EI 70 ev): m/z (%): 330(M", 92),
261 (100), 115 (50), 183 (34), 311 (18); HRMS m/z (ESI) calcd for C17H1.Fs (M+H)* 331.0910,
found 331.0916.

(E)-2,2'-(prop-1-ene-1,3-diyl)dithiophene (13)

Yellow liquid; *H NMR (300 MHz, CDCls) &: 7.25-7.11 (m, 2H), 6.96-6.91 (m, 3H), 6.86-6.85 (m,
1H), 6.61 (d, J = 15.9 Hz, 1H), 6.25-6.16 (m, 1H), 3.70 (d, J = 6.9 Hz, 2H); *C NMR (75 MHz,
CDCls3) 0: 142.7, 142.3, 128.0, 127.3, 127.0, 125.1, 124.9, 124.6, 123.9, 123.8, 33.1; LRMS (EI 70
ev): m/z (%): 206 (M*, 100), 97 (34), 205 (32), 173 (26); HRMS m/z (ESI) calcd for (M+H)*
207.0292, found 207.0297.

(E)-4-(4-methoxyphenyl)-2-methylbut-3-en-2-ol (15)*

Yellow liquid; *H NMR (300 MHz, CDCl5) &: 7.31 (d, J = 8.7 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H),
6.52 (d, J = 16.1 Hz, 1H), 6.22 (d, J = 16.1 Hz, 1H), 3.80 (s, 3H), 1.77 (s, 1H), 1.41 (s, 6H); **C
NMR (75 MHz, CDCl3) &: 159.1, 135.4, 129.7, 127.6, 125.8, 114.0, 71.0, 55.3, 31.6, 29.9 (2C);
LRMS (EI 70 ev): m/z (%): 192 (M*), 121 (100), 159 (76), 177 (60), 144 (56).

(2)-4,4'-(3-phenylprop-1-ene-1,3-diyl)bis(methoxybenzene) (17)
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Yellow liquid; *H NMR (300 MHz, CDCls) &: 7.33-7.21 (m, 7H), 7.15 (d, J = 8.6 Hz, 2H),
6.86-6.82 (m, 4H), 6.55-6.47 (m, 1H), 6.26 (d, J = 15.6 Hz, 1H), 4.82 (d, J = 7.2 Hz, 1H), 3.80 (s,
6H); B3C NMR (75 MHz, CDCls3) &: 159.0, 158.1, 144.1, 135.9, 130.8, 130.6, 130.2, 129.6, 128.6,
128.4, 127.4, 126.6, 126.3, 113.9, 113.8, 55.3, 55.3, 53.4; LRMS (EI 70 ev): m/z (%): 330 (M", 100),
222 (90), 299 (56), 121 (41), 221 (33); HRMS m/z (ESI) calcd for CpHp0, (M+H)* 331.1692,
found 331.1693.

1,2-Dimethyl-1H-indole (18)°

Yellow liquid; *H NMR (300 MHz, CDCl5) &: 7.51 (d, J = 7.5 Hz, 1H), 7.24 (d, J = 8.6 Hz, 1H),
7.17-7.03 (m, 2H), 6.24 (s, 1H), 3.64 (s, 3H), 2.41 (s, 3H); **C NMR (75 MHz, CDCl5) &: 136.0,
135.0, 129.0, 120.9, 119.6, 110.1, 100.4, 13.7; LRMS (EI 70 ev): m/z (%): 145 (M*, 20), 144 (100),
115 (11), 143 (10).

1-(2-Methyl-1H-indol-1-yl)ethanone (19)°

Yellow liquid; *H NMR (300 MHz, CDCls) &: 7.99 (d, J = 8.1 Hz, 1H), 7.47-7.44 (m, 1H),
7.26-7.22 (m, 2H), 6.38 (s, 1H), 2.73 (s, 3H), 2.64 (s, 3H); °C NMR (75 MHz, CDCl5) &: 170.3,
137.3, 136.5, 129.8, 123.5, 123.1, 119.8, 115.2, 109.7, 27.4, 17.6; LRMS (EI 70 ev): m/z (%):173
(M*, 29), 131 (94), 130 (100), 77 (14).

2-Methyl-1H-indole (20)’

Yellow liquid; *H NMR (300 MHz, CDCl5) &: 7.87 (brs, 1H), 7.51 (d, J = 7.2 Hz, 1H), 7.39-7.26
(m, 1H), 7.11-7.04 (m, 2H), 6.22 (s, 1H), 2.45 (s, 3H); °C NMR (75 MHz, CDCls) &: 136.0, 135.0,
129.0, 120.9, 119.6 (2C), 110.1, 100.4, 13.7; LRMS (EI 70 ev): m/z (%): 131 (M*, 72), 130 (100), 77
(12), 65 (12).

1,2,5-Trimethyl-1H-indole (21)

Yellow liquid; *H NMR (300 MHz, CDCls) 8: 7.29 (s, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.96-6.94 (m,
1H), 6.14 (s, 1H), 3.61 (s, 3H), 2.42 (s, 3H), 2.38 (s, 3H); *C NMR (125 MHz, CDCl5) &: 136.8,
135.7, 128.3, 128.1, 121.9, 119.4, 108.3, 99.0, 29.4, 21.4, 12.7; LRMS (EI 70 ev): m/z (%): 159 (M*,
100), 158 (98), 144 (29), 115 (15); HRMS m/z (ESI) calcd for C11H1sN (M+H)* 160.1118, found

160.1121.
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1,2-Dimethyl-5-(trifluoromethyl)-1H-indole (22)

Yellow liquid; *H NMR (300 MHz, CDCl3) 8:7.79 (s, 1H), 7.37-7.34 (m, 1H), 7.28-7.24 (m, 1H),
6.31 (s, 1H), 3.66 (s, 3H), 2.42 (s, 3H); *C NMR (75 MHz, CDCl5) &: 138.8, 138.6, 127.3, 126.7,
124.5,121.7, 121.4, 117.3, 117.2 (2C), 108.8, 100.6, 29.6, 12.8; LRMS (EI 70 ev): m/z (%): 213 (M",
92), 122 (100), 143 (10), 106 (9). HRMS m/z (ESI) calcd for C11H1oFsN (M+H)* 214.0833, found
214.0838.

1,2,2-Trimethyl-1,2-dihydroquinoline (23)®

Yellow liquid; *H NMR (300 MHz, CDCls) &: 7.24-7.18 (m, 2H), 6.74-6.60 (m, 3H), 6.20 (d, J =
15.9 Hz, 1H), 2.85 (s, 3H), 1.45 (s, 6H); *C NMR (75 MHz, CDCl3) §: 146.4, 140.0, 128.7, 127.3,
123.3, 121.8, 117.2, 110.1, 71.3, 30.8, 30.1; LRMS (EI 70 ev): m/z (%): 173 (M", 98), 158 (100),
143 (88), 130 (47).

1,2,3-trimethyl-1H-indole (24)°

Yellow liquid; *H NMR (300 MHz, CDCl5) &: 7.48 (d, J = 7.5 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H),
7.17-7.05 (m, 2H), 3.65 (s, 3H), 2.35 (s, 3H), 2.26 (s, 3H); *C NMR (75 MHz, CDCl3) &: 140.2,
136.4, 132.6, 128.3, 120.4, 118.5, 117.9, 108.6, 29.5, 10.1, 8.8; LRMS (EI 70 ev): m/z (%): 159 (M",
87), 158 (100), 144 (63), 143 (21).

2-Ethyl-1-methyl-1H-indole (25)°

Yellow liquid; *H NMR (300 MHz, CDCls) &: 7.54 (d, J = 7.7 Hz, 1H), 7.27 (d, J = 10.1 Hz, 1H),
7.18-7.04 (m, 3H), 6.26 (s, 1H), 3.71 (s, 3H), 2.78-2.73 (m, 2H), 1.36 (t, J = 10.1 Hz, 3H); °C NMR
(75 MHz, CDCls) &: 15142.9, 137.4, 127.5, 120.5, 119.7, 118.0, 108.6, 97.8, 29.3, 20.1, 12.7; LRMS
(E1 70 ev): m/z (%): 159 (M*, 47), 144 (100), 143 (13).

2-Methylbenzofuran (26)*

Colourless liquid; *H NMR (300 MHz, CDCls) &: 7.48-7.45 (m, 1H), 7.41-7.38 (m, 1H), 7.20-7.14
(m, 2H), 6.36 (s, 1H), 2.45 (s, 3H); *C NMR (75 MHz, CDCl3) &: 155.4, 154.8, 129.2, 123.0, 122.4,
120.1, 110.6, 102.6, 14.1; LRMS (EI 70 ev): m/z (%): 132 (M*, 5), 131 (100), 77 (16), 103 (14).

(E)-N-Methyl-N-(2-(prop-1-enyl)phenyl)acetamide (27)
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Yellow liquid; *H NMR (500 MHz, CDCls) &: 7.49 (d, J = 9.0 Hz, 1H), 7.22 (t, J = 8.5 Hz, 1H),
7.17 (t, J = 7.5 Hz, 1H), 7.04 (t, J = 9.0 Hz, 1H), 3.12 (s, 3H), 1.83 (t, J = 5.5 Hz, 3H), 1.70 (s, 3H);
BC NMR (125 MHz, CDCls) o: 171.0, 141.2, 135.4, 129.4, 128.4, 128.1, 128.0, 126.4, 125.3, 36.4,
22.2,18.9; LRMS (EI 70 ev): m/z (%): 189 (M*, 25), 146 (100). HRMS (ESI) for C1,H1605 (M+H)*:
calcd. 190.1232, found 190.1235.

(E)-3-(2-(Hydroxymethyl)phenyl)allyl acetate (28)

Yellow liquid; *H NMR (300 MHz, CDCls) &: 7.45-7.42 (m, 1H), 7.30-7.28 (m, 1H), 7.23-7.19 (m,
2H), 6.93 (d, J = 9.3 Hz, 1H), 6.17, 6.14 (tt, J = 3.6 Hz, 3.9 Hz, 1H), 4.69-4.67 (m, 4H), 2.04 (s, 3H);
BC NMR (125 MHz, CDCls) o: 170.9, 137.7, 135.3, 130.1, 128.5, 128.3, 128.2, 126.4, 125,8, 65.2,
63.4, 21.0; MS (EI, 70 eV) m/z (%): 206 (M*, 1), 117 (100), 115 (82), 131 (68), 128 (63), 146 (62);

HRMS (ESI) for C1,H1403 (M+H)™: calcd.207.1018, found 207.1015.
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NAME
EXPNO
PROCNOC
Date
Time
INSTROM
PROBHD
PULPROG
TD
SOLVENT
M5

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

D11

TDO

NUC1

CPDPRGZ
NUcz2
PCPD2
PL2
PL12
PL13
PLZW
PL12W
PL13W
SFO2
SI

SF
WDW
S8B
LB

GB

PC

1y091105-01
2

1
20091105
16.19
spect
5 mm PABBO BBE-
zgpg 30
65536
CDCl13
233
4
29761.904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usec
296.1 K
2.00000000 sec
0.03000000 sec
1

CHANNEL fl ====s===
13C
8.50 usec
0.00 4B
90.67910004 W
125.7703643 MHz

CHANNEL 2 =======
waltzlé
1H
80.00 usec
1.90 dB
16.86 dB
16.86 dB
14.92065334 W
0.47613823 W
0.47619823 W
500.1320005 MHz
32768
125.7577890 MHz
EM
0
1.00 Hz
0]
1.40

]

S11



udd)y 13

5L

0-L

570

0

5°5

0-5

5°F

0°F

55

0

52

o0&

§°1

0°1

5°0

oo

(E)-2,2'-(prop-1-ene-1,3-diyl)bis(methoxybenzene) (4)

-

5°L

7. 440
7. 435
7.415
7410

7. 245
Jf,—?_ 221
77,196

—T7.172
7. 148
7.143

—6. 771

S12

7. 440
7. 435
Jﬁ?.dlﬁ
7.410

7. 221

::7.172
N
—-f, 857
—i, 771

6. 415
i, 392

6. 36K
1&6.352
£, 339
6. 315

38
1. 831
_~3.572
3,549

—=0. 001



(E)-2,2'-(prop-1-ene-1,3-diyl)bis(methoxybenzene) (4)

1y091127-03

—

™
~
9]
=

~

T™~156.4

139: 52
129.81
129450
129.11
127 .90

A

=

127 .26

126,59

125.46

120.61
120.53

110 .87

119 .37

e

OMe

OMe

T.29
T 03
76.78

%

33.82

40

20

ppm

NAME
EXPNQ
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CEDPRGZ
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PLI2W
PL13W
SFO2
ST

SF
WDW
SSB
1B

GB

PC

1y091127-03

2
1
20091130
10.16
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
256
4q
29761,904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usec
300.0 X
2.00000000 sec
0.03000000 sec
E
CHANNEL f1 ========
13C
8.50 usec
0.00 dB
90.67910004 W
125.7703643 MHz
CHANNEL f2 ========
waltzlé
1H
80.00 usec
1.90 dB
16.86 dB
16.86 dB
14,92065334 W
0.47619823 W
0.47619823 W
500.1320005 MHz
32768
125,7577890 MHz
EM
0
1.00 Hz
0
1.40

S13



ppm
7.37491
7.36983
7.34811
7.31250
7.28882
7.26148
7.25624
7.24575
7.23360
7.22654
7.22012
7.21564

(E)-prop-1-ene-1,3-diyldibenzene (5)

-

1y(091127-07 -

0.928 ~—

003 _—

.

integral
10,445

% o % E ﬂ An“ mu ﬁ ﬁ E Current Data Parameters
F oo in W =g o) = m NAME 1y091127-07
= T T mm i o & EXPND 1
S T s o & PROCHO 1
:&L < F2 - Acguisition Parameters
Date_ 20091127
Time 21.12
INSTRUM dpx300
PROBHC 5 mm PABBOD 6B-
PULPRDG 9
o 23980
SOLVENT CDC13
NS 4
05 0
SHH 5095.204 Hz
F10RES 0.250008 Mz
X b= AQ 1.9509820 sec
_ RG 912.3
;/ffn“n\ DH 83,400 usec
3 6.00 usec
TE 0.0 K
m 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.015C0000 sec
=zmssses CHANNEL ] s====sa=
NUC1 iH
Pi 13.00 usec
FL1 0.00 o8
S0l 300.1313943 MHz
F2 - Processing parameters
51 32758
5F 300, 1300109 MH:
WOW EM
558 0
LB 0.30 Hz
ﬁ GB ¢
) PC 1.00
10 NMR plot parameters
Cx 20.00 cm
3t CY 4.00 cm
0 F1P 10,169 pom
. Yeul Fl 3057 .68 Hz
i Fap -1.057 ppm
_.|41|._|__..__.____._.4______ F2 ~317.09 Hz
4 2 0 PPMCM 0.58225 ppm/cmw

HICH 168. 74850 Hz/cm

S14



(E)-prop-1-ene-1,3-diyldibenzene (5)

1y081127-

o

! NAME
EXPNO
PROCNO
Date
Time

140.19
137.51
131.10
129,25
128.68
128.51
128.26
1l o
“126.19
“126.14
77.03
76.77
-39.36

PROBHD

77,28
—29.71

SN

§§;

D

S0LVENT

N3
L5
SWH
FIDRES
AQ
RG
DwW
DE
TE
Dl
D1l
DO

\_ 7/
/
\ 7/

1JiTjiﬂJij{JlJJ{JTJJ1111111ﬁi11171111111J14411141J15J1411141il111111ﬂ11:44111111111J1JJ11{
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

INSTRUM

PULPROG

1y091127-07
2

1

20091130

11.09

spect

S mm PABBG BR-
zgpg30

65536

cpCl3

25¢

4
29761.904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 uszec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec

0.00 dB
90.67910004 w
125.7703643 MHz

CHANNEL f2 ==e===c=
waltzlé
1H
80.00 usec
1.90 dB
16.86 dB
16.86 dB
14.82065334 @
0.47619823 w
0.47619823 W
500.1320005 MHz
32768
125.7577890 MEz
EM
0
1.00 Hz
[}
1.40

S15



(] T3

0°g

gl

L)
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09

gs

0°'s

Sk

op

58

[

52

02

T

o't

=]

00

{JHH
10,93

2004

6,151

(E)-4,4'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (6)

Il
-
-

—

U

7,256

7.232
T.122
7. 105
7. 078

va
6. 440
6. 388
6. 328
6. 307

6. 284
6. 276
B, 254
£, 232

_~3.804
-3, 482

2,326
2

—

—

516

 ALT

—-0. 001



(E)-4,4'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (6)

1y09112702

157 25
136.75
135.60
134.80
130.. 71
129:16
129.14
128 53
128.48
126.01
17,26

77.00

6.8

—38.91
2 x X2
~ 2028

J
-
<

T T ! T T " T X L T ¥ T G T ; T
200 180 160 140 120 100 80 60 40 20 0 ppm

Hz
Hz
sec

usec
usec
E
sac
sec

MAME 1y09112702
EXENO 2
SROCNO 1
Date 20091208
Time 1.58
INSTRUOM spect
PROBHD 5 mm PABBO BB-
PULFROG zgpg30
TD £5536
SOLVENT CDC13
NS 1024
DS 4
SWH 29761.904
FIDRES 0.454131
ADQ 1.1010548
RG 203
oW 16.800
DE 6.50
TE 300.0
Dl 2.00000000
D1l ¢.03000000
DO 1
m=mmemmsew CHANNEL fl =——wmswe===
NUC1 13¢C
Pl 8.50
PL1 0.00
PL1W 90,67910004
5F01 125.7703643
======== CHANNEL £2 ==
CPDERGZ waltzlé
NuC2 1H
FCPD2 80.00
FL2 1.90
FL1Z 16.86
PL13 16.86
PLZW 14.92085334
PL12W 0.47619823
PL13W 0.47619823
SFo2 500.1220005
sI 327¢8
SF 125.7577690
WEW EM
SSB 0
LE 1.00 H
cB 0
EC 1.40

S17



udd)y 13

o°g

5L

0L

5°0

0

§°G

0°5

g

0k

gL

0c

5°¢

0°e

51

"1

5°0

oo

2.92

43,03

(E)-2,2'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (7)

| I

518

7

3. 963

. 346
=2,

a0l

— 0. 000



(E)-2,2'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (7)

1y09120502

M AN NW O~ o~
MC-MO A A0 MO NN o=
. . . U . s . % a . . ™~ O~
W0 W OO EWWIWLW Uy . .
MM NS NN N ~r~ \o
i e B B e B R I R I B A ~r~r-

%%;/

_
<

3718

NAME
EXPND
PROCKO
Date
Time
INSTRUM
FROBHD
FULPROG
TD
SOLVENT
N5

DS

SWH
FIDRES
AG

RG

Lw

DE

TE

CPDPRGZ
NuCcz
PCPDZ
pPL2
PL1Z
PL13
PL2W
PL12W
PL13W

T Y T T 4
200 180 160

I [
140 120 100 80

40

20

1y08120502
2

20091208

2.56

spect

5 mm PABRBC BB-
zgpg30

65536

CDC13

1024

4
29761,904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec

B.50 usec

0.00 dB
90.67910004 W
125.7703643 MHz

CHANNEL £2 ===s==e=

16.86 dB
14.92065334 W
0.47619823 W
0.47619823 W
500.1320005 MHz

32768
125.7577935 MHz
EM
1]
1.00 Hz
]
1.40

S19



(E)-3,3'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (8)

1yl0060402

461748098?5841?39 wom & N w
MOD - O0rM OO <N C o o~ o
NN AT OO OOC=TFMMMMN O] uy = [ B .
i B ol B T B4 (e s 0 ] a0l 18 10 65 W & 5 ~ o T
X _/
= -
|l R | FELE s B = =¥ = R LR RS L RN R E LR | [l R Bu|aw
80 75 7.0 65 60 55 50 45 40 3. 3. 25 20 15 1.0 ppm

Lo

2 I

NAME 1y10060402
EXPNO 1
PROCNO 1

Date 20100605

Time B+ 38
INSTRUM spect
PROEHD 5 mm PABEC EBR-
EULPROG zg30

TD 65536
SOLVENT CcDC13

NS 16

DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719523 sec
RG 161

oW 48.400 usec
DE 6.50 usec
TE 298.7 K

D1 1.0000C000 sec
TDO 1
======== CHANNEL fl =—ss====
NOCL 1H

Pl 14.00 usec
PL1 1.90 dB
PL1W 14.92065334 W
SFO1 500.1330885 MHz
ST 32768

SF 500.1300260 MH=z
WDW EM

SSB 0

LB 0.30 Hz
GB [

Be 1.00

S20



(E)-3,3'-(prop-1-ene-1,3-diyl)bis(methylbenzene) (8)

NAME
EXFND
PROCNO
Date
Time
ITNSTROM
PROBHD

77.32
77.07
76.81
39.34
-21.40

<

TD
SOLVENT
(2]

Ds

SWH
FIDRES
AQ

RG

oW

DE

TE

Dl

D1l

TDD

N1
1
PL1
~ PL1W
T T

CPDPRG2
NUCZ
PCPD2
BL2
PL1Z
PL13
PL2W
PL12wW
PL13wW
SFo2
81
SF
Wow

| SSB
LB
GB
PC

%JJJj:I111141J131141141Jil14:4141111111441111J411411{J1J11J - - : T [ p——
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 PRm

PULPROG

1y091224-01
2
b 1
20091225
14,49
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
a1
4
29761.904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usec
295.8 K
2.00000000 sec
0.03000000 sec

======== CHANNEL f] ========

13cC

8.50 usec

0.00 dB
90.67910004 W
125.7703643 MHz

HAKNNEL {2 =====s===

1H
BO.00 usec
1.20 dB
16.86 dB
16.86 dB
14.92065334 w
0.47619823 W
0.47610823 W
500.1320005 MH=z
32768
125.7577890 MHz
EM
0
1.00¢ Hz
0
1.40

S21



[

(udd)

5L

§°L

0°L

50

n-a

5°5

0§

SF

0°'F

ot 501 (1 52 0°E

=]

I

[2.129

2, m}—l

| |.t]{

1. m}—l
0. 94{

2,60

L

(E)-4,4'-(prop-1-ene-1,3-diyl)dianiline (9)

)

8

S22

‘ h ‘
“HK NH

7. 258
jﬁ?. 178
£.7. 151
—T7.035
7. 009
/o8
Z 6,627
"6, 600

f. 342
< 6. 291

—6. 146
6. 121
6. 092

—3, 585

—3, 408
3,385

——0. 000



(E)-4,4'-(prop-1-ene-1,3-diyl)dianiline (9)

1y100409-02

NAME
EXPND
PROCNO
Date_
Time
INSTRUM
FROBHD
PULPROG
TD
SOLVENT
NS
ol
SWH
FIDRES
&0
RG
oW

DE
e TE
Dl

o NH, b

145.43
144 .45
130.70
330,22
129.46
1.2:8 .5
127186
126.41
11533
i i b o
77.29

77.04

76.79
——38.50

/-
/
\
X
<

NOC1
Pl

CPDPRGZ
NUC2
PCED2
PL2
PL12Z
PL13
PL2W
PL12W
PL13W
SFO2
S1

SF
WDW
S8B
LE

GB

BC

_
180 160

======== CHANNEL f1

lyl00409-02
2

L

20100413
11.10

spect

5 mm PABBO EB-
zgpg30
65536

CDC13

512

4
29761.904
0.454131
1.1010548
203

16.800
6.50

2985.8
2.00000000
0.03000000

¢.00
90.67910004
125.7703643

16.86

16.86
14.92065334
0.47618823
0.47612823
500.1320005
32768
125.7577890
EM

0

1.00

0

1.40

Hz
Hz
sec

usec
usec
K
sec
sec

MEz

MHz

Hz

523



fuddy 13

5 IR 5°L

0°s

5°0 0°1 §°1 0-g = 0t 5°C 0w 5% 0°g 55

0o

(E)-4-chloro-1-(3-(5-chloro-2-methoxyphenyl)allyl)-2-methoxybenzene (10)

0, 90-—=

3.00

6. 16—=

—
=
=
=

F'L 57U

=l

£l

juddy 13
'8 0L 17U

2

Lo

1 05

.07

S24

374
. 366

. 253

187

[ 144

135
111
102

5. THE
1. 772
1. Tab

744
75

5, GH2

7.374
7. 368
ya

—7.135
7.111

& 1%
i T4
—6. 682

. 354
fﬁ. 331
. 308

6. 302
6. 278
8. 255

3. 827
'CS. 81b

3,509
3. 489

——0. 001



(E)-4-chloro-1-(3-(5-chloro-2-methoxyphenyl)allyl)-2-methoxybenzene (10)

1y091213-05

-155.90
T-154.99

OMe
Cl N

OMe
Cl

77.03
7e

T
76.

NAME
EXPND
PRCCNO
Date
Time =
INSTRUM
PROBHD
PULPROG
TD

—93.79
BT
33.65

SOLVENT
NS

03

SWH
FIDRES
AQ

RG

CPDPRG2
HOC2
FCPD2
PLZ
PL12Z
PL13
PL2W
PL12W
PL13W
SFOZ
sI
SF
WDW
SSB
LE

| GB

lilitl!k!!!r s i : - .

PC

A i v

e g

r——m T r 11111ﬁ1111J€1141JiiJljiTq1114J1414Ji414]1141411{171141]1115114J4414111J51]11411111ﬂ2j|11

160 150 140 130 120 110 100 90

80

70 60 50 40 30 20 10 0 pom

1ly081213-05
2
Tl
20081215
19.19
spect
5 mm PABBO BE-
zgpg30
65536
CDCL3
283
4
29761.904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usac
300.0 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1 ===—====
13c
B.50 usec
0.00 dB
90.67910004 W
125.7703643 MHz

CHANMEL f2 ==m===x=
waltzlé
1H
80.00 usec
1.90 dB
16.86 dB
16,86 dB
14.92065334 w
0.47619823 W
0.47619823 W
500.1320005 MH=z
32768
125.7577890 MHz
EM
0
1.00 Hz
0
1.40

S25



(E)-4,4'-(prop-1-ene-1,3-diyl)bis(acetophenone) (11)

1y091127-01

T Mo ~ o oWoD M~ D [ W o @
™M M M oD MmMS min W o ™Mo =
e oM m = M S 0w o omm w0 o o o (=]
5 T o @ T D DO @ = M m o @ =1
X o m @ T T MM T O W w0 s lTs] 1=
P~ M = P P M= M~ =~ 0 0w ™Mo m L3 T 4 ¥) (==
|
' i
I
]
|
| |
fli . ; J
A ) A
- ;MM | we =~ a (=] MMJ
N - Moy w (=} (=200
s = o[~ m = (=413
o b n& L=l =1 ™ [=1 [t}
-] =t oy | ou gl ™
_|| _ T T T L T R B | T T T T T ¢|_l ._
ppm B ) 2 0

Current Data Parametars

usec

d3
Mz

MHZ

NAME 1y091127-04
EXPND 1
PROCNO i
F2 - Atpuisiticn Paramet
Date_ appse127
Time 20.00
INSTRUM anx300
PACEHD 5 mw PABRO EB-
PULPRDG g
0 23880
SOLVENT cocl3
HE 2
D5 o
SHH 5605 204
FIDRES §.250008
A 1.5599820
AG 8i2.3
oW 83.400
DE 6.00
TE 0.0
1} 1.00000000
MCREST 0.00000000
MCWAK 0. 01500000
s======= CHAMNEL i ====
HUC1 1H
] 13.00
BL1 0.00
SFOL 3001313913
F2 = Processing parameters
51 32768
SF 3001200050
KO EM
sse ]
LB 0.30
GB [}
PC 1.00

13 NMR plot parameters

Cx 20.00
cy 8.00
F1P 10.189
Fi 3057.88
Fap -1.057
F2 -317.09
FPMCH 0.56223

HZCM 168, 74EED

cm
cm

ppm

Hz

ppm

kz
ppm/cm
Hz/cm

526



(E)-4,4'-(prop-1-ene-1,3-diyl)bis(acetophenone) (11)

1y091127-01

Mo W e
R~ r~ oy
@ 0w~ W
L3 IR &I SV ISV N

— o~

77,29
77.04
716.78

=0 30

26.69

26458
26.55

NAME
EXPNO
PROCNQ
Dmﬂﬂl
Time
INSTRUM
PROBHD
FULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

AQ

RG

oW

DE

TE

Dl

D11

TDO

1y091127-01
2

1

20091130

9.38

spect

S mm PABBO BB-
z90g30

65536

CDC13

256

4
29761.904 Hz
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usec
300.0 K
2.,00000000 sec
0.03000000 sec

mms===e== CHEANNEL fl =—=cm===

NUCc1
Pl
PL1
PL1W
SF01

CPDERGZ
HUC2
PCPD2
PL2
PL12
PL13
PLZW
PL12W
PL13w
SFQ2

SI

SF

WDW

S5B

LB
GB
PC

13c
8.50 usec
0.00 dB
90.67910004 w
125.7703643 Muz

waltzlé
14
80.00 usec
1.90 dB
16.86 dB
16.86 4B
92065334
17619823 w
47619823 W
G.1320005 MHz
32768
125.7577890 MHz
EM
o
1.00 Hz
¥

14.

0
[
50

1.40

S27



(uddy 13
0k

0 5°5 0 5°0 0L 5oL ne 5

=

5

0°E

§°¢

0°e

5°1

1]

5°0

0°o

(E)-3,3'-(prop-1-ene-1,3-diyh)bis((trifluoromethyl)benzene) (12)

2.17= L
t,

528

€40 l .y l o

595
246
all
a07
490
460
446
438
424
412
. 266

el il e e

=] _"-\.l _-.1

1

i, 025
., 472
i, 452
i 433
3, 412
., 400
i, 380
i, 309

1 e
T h o h b

o

3. 636
3,616

—-0. 001



(E)-3,3'-(prop-1-ene-1,3-diyh)bis((trifluoromethyl)benzene) (12)

1y09112706

140.53
137.88
-132.08
130.56
130.13
129,33
129.02
129.00
39.02

h"ﬂu Awmw

T T b T |

T 1
200 180 160 140 120 100 80 60 40 20

SSB
B

HAME 1y09112706
EXENC 2
PROCHNO 1
Date_ 20091208
Time 3.54
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 29761.9C04 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
ems===== CHRANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 0.00 4B
PL1W 90.67210004 W
SFO1 125.7703643 MHz
mm—==== CHANNEL f2 m=======
CPDPRGZ waltzl6é
NUC2 1H
PCPD2 £0.00 usec
FL2 1.90 dE
PL12 16.86 dB
PL13 16.86 dB
PL2W 14.92065334 W
PL12W 0.476196823 W
PL13W 0.47619823 W
5F02 500.1320005 MHz
SI 32768
SF 125,7577990 MHz
WDW EM
0

1.00 Hz
GB o]
PC 1.40

ppm

S29



5°L

0L

50

5k 0°5 55

0'F

uddy 11
g7

(1]

5°1 oz

01

5°0

(E)-2,2'-(prop-1-ene-1,3-diyl)dithiophene (13)

ER——

13173

1.024

L.07-
L. 00 =

(uddy 12
e R N | )
Lot o |

Lo

£l

S30

15
10

. 17

. 03

. 7]

170
. 153

7.246
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(E)-2,2'-(prop-1-ene-1,3-diyl)dithiophene (13)

NAME
EXPNC
PROCHNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ls

SWH
FIDRES
AD

RG

LW

CE

TE

D1

Dl1l

TDO

1y091213-0

oo

1

126,94,
~125.1
124.85
124.57
123.85
123.80

/
\
<

_—142.7
AR
77.28
.03
76.78
33.09

NUC1
Pl
PL1
PL1W
SFO1

CPDFRG2
NUC2
ECPD2
PL2
PL12Z
PL13
PL2W
PL12W
PL13W
SFOo2
51

SF
WDw
SSB
LB

GB

BC

Ll | |

i | T | f T i e o TR T g | | il e f i L | | e
150 140 130 120 110 100 90 80 70 60 50 490 30 20 10 ppm

1ly091213-02
2

¥

20091215
16.56

spect

5 mm PABBO BB-

z2gpg30
65536
CDC13
1024

4
29761.904 H=z
0.454131 Hz
1.1010548 sec
203
16.800 usec
6.50 usec
300.0 K
2.00000000 sec
0,03000000 sec

90.67910004 W
125.7703643 MHz

CHANNEL £f2 ========

waltzlé
1H
80.00 usec
1.90 dB
16.86 dB
l6.86 dB
14,92065334 W
0.47619B23 W
0.47619B623 W
500.1320005 MHz
32768
125.7577890 MHz
EM
a
1.00 Hz
0
1.40
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(wdd) 13

0
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(E)-4-(4-methoxyphenyl)-2-methylbut-3-en-2-ol (15)

2,003 Ir
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EHao

—
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1y091224-06 e

PROCNO
Date_
Time
INSTRUM
PRCBHD
FULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
RQ

RG

Dw

DE

TE
A p1
MeO TDO

—159,10
——135,44
_—129.68
—127.56
T~ 125,82
—114.01

77.32
77.07

76,81

——71.03
5

~31,62

29,94

F 4

CPDFRGZ
Nucz
PCPD2
rLz
PL12
PL13 *
PL2W
PL12W
PLi3W
SF02
S1
SF

wDwW

5SB
* _ LB
* GB

(E)-4-(4-methoxyphenyl)-2-methylbut-3-en-2-ol (15)

L N _ , g |

DA Ui AR Fal Maairan | | il | 5 e | RTTERTg I N | ol 2.7 | T sl i
17C 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

1y091224-06
2

p !

20091225
16.57
spect

S5 mm PABRO BBE-
zgpg30
65536
CDC13

138

4
29761.904
0.454131
1.1010548
203

16.800
6.50

296.4
2.00000000
0.03000000
1

CHANNEL f1 ===

13C

8.50

0.op0
90.67910004
125.7703643

waltzle

1H

80.00

1.80

16.86

16.86
14.%2065334
0.47615823
0.47619823
500.1320005
32768
125.7577890
EM

]

1.00

0

1.40

CHRAHNEL £2 ========

MHz

MH=z

Hz

S33
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(2)-4,4'-(3-phenylprop-1-ene-1,3-diyl)bis(methoxybenzene) (17)
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(2)-4,4'-(3-phenylprop-1-ene-1,3-diyl)bis(methoxybenzene) (17)

1y09122901

_—158.98
T==158,11

144.08
135.90

£

130.80

130.55
130.16
=129, 61

/A

J
}
X

128.61
128.44

127.42
126.63
126.31
-113.93
113.83

Ph

OMe

1 ]

R

=953
9,27
=h3.35

MAME
EXPNO
PROCHNO
Date
Time™
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
3]

Ds

SWH
FIDRES
AD

RG

oW

DE

TE

D1

D11

TDO

NUC1
Pl
PL1
PL1W
SFO1

1y09122901

- 2

1
20091230
14.57
spect
5 mm PABBC BB-
zgpg30
65536
CDC13
1024
4
29761.904 Hz
0.454131 Hz
1.1010548 sec
203
16.B00 usec
6.50 usec
295.0 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f]l ====m==-
13c
B.50 usec
0.00 dB
90.67910004 w
125.7703643 MHz

CHANNEL £2 ========
waltzlég
1H
80.00 usec
1.80 dB
16.86 dB
l6.8¢ dB
14.92065334 W
0.47619823 W
0.47619823 w
500.1320005 MH=z
32768
125.7577890 MHz
EM
0
1.00 Hz
0
1.40

REanansss hen ot ol

A Rasaadnan s st ot

160 150 140 130 120

e B e
110 100 90 80

.]11J_jii{:ﬂjl1431141.1411,11J1J:j4J{J.JI11J.11413

l
70 60 50 40 30 20 10

1141
ppm
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ppm

1,2-Dimethyl-1H-indole (18)

1y100107-01

current Oata Parameters

couocwauoeoRaIRELE 3 @ = NAME 14100407-01
S Ao SfmobmomiDUG QO m = =] 107
295355d4118?5323 =T — = EXPND 1
FTETELIZSESsssew © 5 = ADCHO 1
7:?;?771:.-#?.1:??.?1.;1;7.5 m o (] B
= _ _ F2 - Acquisition Parameters
| _ _ Date_ 20100107
Time 20.01
INSTRUM opx300
PROBHD 5 mm PAGBO BB-
PULPROG 9
0 23980
SOLVENT CDC13
NS 4
0s J
St 7485.030 Hz
F1CRES 0.312136 Hz
m AD 1.6019140 sec
A6 208
N 0d 56.B00 useC
DE 6.00 usec
\ TE 0.0 K
i} ] 1.0000000C s2C
MCREST ©.00000C00 sec
HCHRE 0.01500000 sec
s==s=s=== (HANMEL #] ===zs====
wUC i
Pi 12.00 usec
PL1 -2.00 dB
SFOL 300.1313913 HHz
F2 - Processing parameters
51 32768
SF 300.1300162 MHz
HOW EM
S58 0
i LB 0.30 Hz
“ _ 5B 0
- J = A Pe 1.00

J | __ 10 NMA plot parameters
| ; __r \_. o 20.00 cw
: oale 5 3 . -]
— ) p
s < [
g 8| Mim & T. o £y 270117 He
& =l le mi le) Fap -1.000 ppm
’ . . = F2 -300.13 Kz
i L L | LR L g AT T Ay T T T T T T T AT P TTT T
FrTTE T TTY T T LT aT L ) ¥ (3 ._ ™y T T 1T PRHEN o Eoctl Dpndce

8 H 6 5 a 3 2 1 0 w7 15008500 Kz/cm

S36



1,2-Dimethyl-1H-indole (18)

1y100409-01

T T 25
77.00
1615
13.70

-~136.01
T~134.99
—129.04
—120.89
—~119.59
==L 1014
— 1036

Z1L

NAME 1yl00409-01
EXPNO 2
PROCNO 1

Date 20100413
Time 0.47
INSTRUM spect
PROBHD 5 mm PAEBO BB-
PULFROG zgpg30

TD 65536
SOLVENT cpel3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 296.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =s======
NUC1 13Cc

Pl .50 usec
PL1 0.00 dB
PLlw 90.67910004 w
SFO1 125.7703643 MHz
=====m== CHANNEL f2 ========
CPDPRGZ waltzlé

NUc2 1H
PCPD2 80.00 usec
PL2 1.90 dB
PL12 16.86 dB
PL13 16.86 dB
PL2W 14.92065334 w
PL12W 0.47619823 W
PL13W 0.47619823 W
SF02 500.1320005 MHz
b 32768

SF 125.7577931 MHz
wWDW EM

S8B 0

LB 1.00 H=z
GEB 0

PC 1.40

180 160 140

S37



1-(2-Methyl-1H-indol-1-yl)ethanone (19)

1y100409-04

Current Data Parameters

NAME 1¥100409-04
MmO EO e~y m o g EXPND 1
Lo~ WIin N - O (8] o O (=)}
& anr¥IBERR 2 oS 3 PROCNO 1
g8 GRS e mEs & = =
M~~~ (@ [aVIaV} o F2 - Acquisition Parameters
Date 20100409
Time 16.37
INSTRUM dpx300
PROBHD 5 mm PABBO BB-
PULPROG zg
m 32768
SOLVENT cocr3
NS 4
0s Q
SWH 5895.204 Hz
FIDRES 0.182959 Hz
4] 2 7329011 sec
RG 32
o) ow B3.400 usec
¢\ DE 5.00 usec
TE 0.0 K
Z 01 3.00000000 sec
MCREST 000000000 sec
\ MCWRK 0.01500000 sec
======== CHANNEL f] s=====a2=
L] 1H
P2 12.00 usec
PLY -2.00 oB
SF01 300.1321009 MHz
F2 - Processing parameters
81 32768
SF 300.1300084 MHz
WOM EM
558 0
LB 0.03 Hz
fe:] 0
PC 1.00
& L
10 NMR plot parameters
CX 20.00 cm
CyY .00 cm
FiP 10.249 ppnm
m _ml...._ % m_... ﬂ W ﬂ Fi 3076.17 Hz
g 3 82 P sl F2p -0.628 pom
g I I Y & e Fe ~188.39 Hr
PEMCM 0.54386 ppm/cm
HZCM 163.22803 Hz/cm
ST T v e SR e e R e e i IR G 9 N U e AR e a2 U TFTT P ey 40 peT
ppm B 4 2 6]
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1-(2-Methyl-1H-indol-1-yl)ethanone (19)

1y100409-04

170.33
137.38
< 136.56
TS L
123.59
<153 16
T~119.88
T™~115.28

\ foo

— SSB
LB
ok : >i " S— _ NUEVIDPRRN PR IPRROI

NAME
EXPNQO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
A0

RG

DW

DE

TE

Dl

D1l

TDO

i 0 2O
TH28
77.03
T6s 4

—27.40

—— 17 67

<

NUC1
P1
PL1
PL1W
SFC1

CPDPRG2
NUC2
ECPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WOW

T T

T T T ! i
180 160 140 120

_
100 80 60 40 20 ppm

1y100409-04
2

1

20100413

1,18

spect

5 mm PABBO BB-
2gpg30

65536

CDC13

512

4
29761.904
0.454131
1.1010548
203

16.800
6.50

296.4
2.00000000
0.03000000
1

Hz
Hz
sec

usec
usec
K
sec
sec

CHANNEL fl ========

13c

8.50

0.00
90.67910004
125.7703643

CHANNEL f2 ====

waltzl6

IH

80.00

1.90

16.86

16.86
14.92065334
0.47619823
0.47619823
500.1320005
32768
125.7577890
EM

0

1.00

0

1.40

usec

MHz

=

MHz

MHz

S39



2-Methyl-1H-indole (20)

1y10011301

2.45220

—

J.00010

™ LNV ITUNOOUMMMDD
o SCoOW@AUNN =MW~ ~

= @ CETOWOMUODDMUKN NG M

£z o mor WL Mm--—momal

2o DOM@AURNN =~ —0 0o
?ﬁrﬁ/_//?????????ﬁ

= oy el el by o

© w r~lr=]m =

s ol (ol=fn r=

© G 1 ) oy S

= - || ou .

—.‘..,,-,‘____.____.._A_-4.-.—._‘ﬂ-.____—_n_____,_-‘-_-—_I._.—_._‘__-_aa—..-____._

ppm 8 7 B 5 4

3

3.0700

2

A O L

1

0

Current Data Parameters

NAME 1y10011301
EXPNO 1
PROCND 1

F2 - Acguisition Parameters

Date _ 20100113
Time 16.24
INSTRUM apx300
PROBHD 5 mm PABBO BE-
FULPROG 20

0 23980
SOLVENT coci3

N5 4

Ds 0

SWH 7485.030 Hz
FIDRES 0.312136 Hz
A 1.6019140 sec
RG 206

OW 66.800 usec
DE 6.00 usec
TE 0.0 K

01 1.00000000 sec
MCREST 000000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 1H

P1 12.00 usec
PL1 -2.00 aB
SFH 300.1313913 MHz
F2 - Processing parameters
SsI 32768

SF 300.1300054 MHz
WOW EM

SSB 0

LB D.30 Hz
GB 0

PC . 1.00

10 NMR plot parameters

£X 20.00 cm
cY 6.00 cm
FiP $.000 ppm
(3] 2701 .17 Hz
Fep -1.00C opm
F2 -300.13 Hz
PPMCM 0.50000 ppm/cm

HICM 15008500 Hz/cm

540



2-Methyl-1H-indole (20)

1y100409-01

— = oy fve]
OO @ ™M [Tl =Ty o
. e s - . . ol O~ r—~
W O O o . e . i
MmN N o ~ 0 m
o B B R B R | — === — NAME 1yl100403-01
EXPNO 2
VoINS N\ 1
Date 20100413
Time 0.47
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG zgpg30
TD B5536
SOLVENT CcDCl3
NS 512
Ds 4
SWH 29761.9%04 H=z
FIDRES 0.454131 H=z
AQ 1.1010548 sec
RG 203
DwW 16.800 usec
DE £.50 usec
_u_ TE 296.4 K
N D1 2.00000000 sec
S D11 0.03000000 sec
Y/, TDO 1
======== CHANNEL fl ========
Nucl 13cC
Pl €.50 usec
PL1 0.00 dB
PL1W 90.67910004 W
SFO1 125.7703643 MH=z
CHANNEL £2
CPDPRGZ waltzlé
WUC2 1H
BCPD2 BD.0D usec
PL2 1.90 dB
PL12 16.86 dB
PL13 16.86 dl
PLZW 14.92065334 W
PL12W 0.47619823 W
PL13W 0.476196823 W
SFO02 500,1320005 MH=z
51 32768
S5F 125.7577931 Mhz
WDW EM
55B 1]
LB 1.00 H=z
GB 0]
: _ | PC 1.40
b " L L . J

i T I T 1
180 160 140 120 100 80 60 40 20 ppm
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1,2,5-Trimethyl-1H-indole (21)

1y100304-01

Current Data Parameters

SEe38ee % 32 9
o 2ona D R o oo 2 )_p_._m, 1y100304-01
c 3V VI o e s T3] =< ™ b= EXPND 1
111_,.4.5.6.5,_5. ™ o o = PG -
rzfmuu%ﬂj_ mwuuW\\L | r 3 F2 - Acquisition Parameters
_ _ ,\ Date_ 20100304
Time 18.21
INSTALM dpx300
FPROBHD nm FAB30 BB-
FULPROG zg
iy 23980
SOLVENT Coci3
NS 4
/ 0s 0
N SHH 5995.204 Hz
FIDAES 0.250008 Hz
\\ Al 1.9999820 sec
RG 912.3
W 82.400 vsee
CE 6.00 usec
TE 0.0 K
1 1.00G00000 sec
MCREST 0.000000G0 sec
MCHRK 0.01500000 sec
==smamzs CHANNEL ] ==awe===
NUC1 1K
F1 12.00 usec
PL1 -2.00 oB
SF01 3001313913 MH;
F2 - Processing parameters
5T 32768
SF 300.1300202 MHz
Wit EM
558 0
La 0.30 Hz
GB o
= 1.00
L 10 NHMR plot parareters
f f cx 20.00 cw
= _.q oY 12.00 cn
£ et Fip 10.189 ppm
z TJ_ Fi 3057.88 Hr
- U Fep =1.057 ppm
~r— s Dy = —ll_llt 2 ey o =’ _||_| = e —rr TN ST g ——— s Bl e R e _|-||- ."M |.WHH_Um lN
6 PPHCM 0.58225 ppm/cm
HECM 168 T4BB3 Hz/cm
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1,2,5-Trimethyl-1H-indole (21)

S43

- R
5 L,

=135

128,
o -

—121.
=113

— 438 .

i

28

86
35

— 98 97

77.27
<77.02
76.76

—29.35

—21.. 39
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1,2-Dimethyl-5-(trifluoromethyl)-1H-indole (22)

1y 100309-04

MW = m @ o o @ ]

M~ O W= 0d MW = ~ = =]

= @~ T M m - 15} o =

B M om Mmool Al ™ [Ta] ~r =

(=1 P = P~ P~ P~ P~ P~ wr m na nw

F.C

Q J§ L _
I
— wlo im nUJ =)
o b Bnd i=r o I~
& o {r= = (=3
2 o - o Si s
g b Sl i) =

y T T : T X I

pom 7 B 5 3 0

Current Data Parameters

NAME 1y160309-04
EXPND 1
FROCHD 1

F2 - Acquisition Parameters
Date_ 20100303
Tine 17.31
INSTRLM tpx300
PROBED 5 mm PABED BE-
PULPRDG 29

10 238B0
SOLVENT Coc13

NS B

s o

SKH 5295.204 Hz
FIDRES 0.250008 Hz
AR 1.5999820 sec
A 256

OW B3.400 usec
DE 6.00 usec
TE 0.0k

13} 1.00000000 sec
MCREST 0.00DO0ane sec
MCHWRE, 0.01500000 sec
ammnre== CHANMEL f{ =s==se==
MUY 1H

Fi1 12.00 usec
pPLY -2.00 B
SFD 300.1313913 MH:z

F2 - Processing pararetars

SI 32768
SF 300.1300132 MHz
WO EM
558 o
LB 0.30 Hz
&8 0
PC 1.00

10 NMR plot parameters

cx 20.00 cm

Cy 8.00 ch

Fip 9.000 ppm

F1i 2761 17 Hz

Fap =-0.500 ppm

F2 -150.06 Hz
FPMCH 0.47500 opm/cm

HZCM 142 56175 Hz/cm

S44
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1,2-Dimethyl-5-(trifluoromethyl)-1H-indole (22)

¥

S45

117.25
199,22
117.19

108.79
=100 58

77.29
<77.03
76.78

—==2 0,58
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1,2,2-Trimethyl-1,2-dihydroquinoline (23)

1y100309-03

—0.00072

LM MIDOTITIDNG T T — D o Te]
e e B BT T = M= B s R (ST a Irs}
= = DmWmo LN~ mS oW o L] o
= w o oy — m M = = O W) 0 e Pre) i
& o 0UCd fu Rl =l =R (e T R TR ] <
P P P s P P w JwNWMMWnMW\HW o W o -
N

/ L i 1
— o mm — o an
i o - =] 1]
& = o = =1 ~,
S 30} im =] ™ :4_

[ F I | 1 T ) T L 1 J 1 d | J

pem 8 7 6 5 4 3 a

Current Data Parameters

NAME ly100309-03
EXPND 1
PROCKD 1

F2 - Acquisiticn Parameters
Date_ 20160309
Time 17.20
INSTRUM dpx300
PROBHD 5 mm FABBD BB-
PLLPRCG ig

0 23980
SOLVENT Ccoci3

NS 6

05 o

SWH 5385 204 Hz
FIDRES 0.250008 Hz
AG 1.59935820 sec
RS 235

OW 83.400 usec
DE §.00 usec
TE 0.0 K
01 1.00000000 sec
MCREST 0.COD0000E sec
MCWAK Q.01500000 sec

=s====se [HANNEL f{ s=sm====

NUC1 iH

P1 12.00 usec
PLY , -2.00 uB
SFD1 300.1313913 MH;z
F2 - Processing paranmeters
SI 32758

SF 3001300056 MHz
LU EM

550 o

LB 0.30 Hz
GB 4

PC 1.00

10 WMA plot parameters

Cx 20.00 cm
cy B.00 cm
Fip 9.000 ppm
Fi 270147 Hz
F2p -0.500 ppm
F2 -150.06 Hz
PPHCM 0.47500 ppm/em

HZLM 142 58175 Hz/cm

546



(1174

oL 0Z o0¢ O 05 09 O0L 08 06 00

wdd

0lL 08l 06}

0Ll o0ZF 0€k O¥L 0SI 091

T

-

1,2,2-Trimethyl-1,2-dihydroquinoline (23)

—146.36
—-140.01

128.73
N < 127,27

oem 128,25

—= :
/ ~121.79
% ~117.23

—110.06

T4 28
%77.03
P86l

~71.30

_~30.77

~~-30.09
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1,2,3-trimethyl-1H-indole (24)

1y100309-06

Current Data Paramsters

DM D oo~ QoM ™ D @
NSRS ETRNSISEET o 9B 2 NAME 1¥100308-05
TN/ = wis oS 0 ) 54 2 EXPND 1
S S S S S S = o o PROCND 1
S x __J \ F2 - Acouisition Parameters
i | i Date_ 20100309
Time 17.36
INSTRUM dpx300
PROBHD 5 mm PAB3C BE-
PULPROG 10
0 23930
SOLVENT cocia
NS 6
/ 0s 0
N SHH 5995.204 Hz
FIDRES 0.250008 ke
y/ A0 1.9999820 sec
BG 256
oW B3.400 usec
v OE 6.00 usec
TE 0.0 K
01 100000000 sec
MCREST 0.00060000 sec
MCHRK 0.01500000 sec

NUCA 1H

Pi 12.00 usec
PL1 -2.00 dB
5FM 300.1313913 MHz

F2 - Processing paramelers

51 32768
SF 300.130009¢ HHz
WOH EM
$3B o
LB (.30 Hz
ﬁ 68 0
4 PC 1.00

= —‘ Integral

=
2

10 NMR plot parameters

\ / _/ CH 20.00 cm
"M.rm%mm % Em n_u..< £.00 cm
~la22 o A= 1P .m.ooa ppm
_1...@1“1” ?__ = Fi 2701.17 Hz
54 ] 0 M ™ leu|m Fep -0.500 ppm
E = - - " F2 -150.06 Hz
—F = = T x 1 v T 1 T T L i
= PPMCH A7 om/cm
8 7 6 5 4 3 2 1 0 ; 927800 (o

HICH 142 56175 Hz/cm

S48
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1,2,3-trimethyl-1H-indole (24)
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2-Ethyl-1-methyl-1H-indole (25)
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2-Ethyl-1-methyl-1H-indole (25)
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2-Methylbenzofuran (26)
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2-Methylbenzofuran (26)

NAME
HM\D anNu md.w " EXPNO

e PROCNG™
/ Date
Time™

g INSTRUM
| 3 FROBHD
_ /é\\ PULPROG
TD
SOLVENT
NS
Ds
SWH
FIDRES
AQ
RG
oW

129.21
14.05

110.61
-102.57

W
n
—
|
\
}

T~154

CPDPRG2
Nucz2
PCPD2
PL2
PL12
PL13
EL2W
PL1ZW
PL13W
5702
S1
SF
WOW
ssB
LB

| ca
PC

Aasr ———— 14411111141111ﬂi114:1j11141j:1{11+J11i41114lj41.JaJAJ1414J114:j411411414;11141441!11.:
160 150 140 130 120 110 100 =] 80 70 60 50 40 30 20 10 ppm
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(E)-N-Methyl-N-(2-(prop-1-enyl)phenyl)acetamide (27)
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(E)-N-Methyl-N-(2-(prop-1-enyl)phenyl)acetamide (27)
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(E)-3-(2-(Hydroxymethyl)phenyl)allyl acetate (28)
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(E)-3-(2-(Hydroxymethyl)phenyl)allyl acetate (28)
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