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General Methods. Unless stated otherwise, all reactions were carried out in
flame-dried glassware under a dry argon atmosphere. All solvents were purified and
dried according to standard methods prior to use.

'H and °C NMR spectra were recorded on a Varian instrument (300 MHz and 75
MHz, respectively) and internally referenced to tetramethylsilane signal or residual
protio solvent signals. Data for 'H NMR are recorded as follows: chemical shift (8,
ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet or unresolved, br
= broad singlet, coupling constant(s) in Hz, integration). Data for °C NMR are
reported in terms of chemical shift (6, ppm).

The phosphoramidite ligands', the substituted allylic carbonates® and styrene

derivatives® were prepared according to the reported procedures.
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L,
NH,

la
Colorless 0il.* 'H NMR (300 MHz, CDCl3) § 3.75 (br, 2 H), 5.32 (d, J = 11.1 Hz, 1

H), 5.63 (d,J=17.7 Hz, 1 H), 6.68 (d, J = 7.8 Hz, 1 H), 6.73-6.82 (m, 2 H), 7.09 (t, J
— 7.8 Hz, 1 H), 7.29 (d,J = 7.5 Hz, 1 H).

JON
Br NH

2
1b

Yellow oil. "H NMR (300 MHz, CDCls) & 3.75 (br, 2 H), 5.35 (d, J = 10.8 Hz, 1 H),
5.63(d,J=17.4Hz, 1 H), 6.56 (d, J = 8.4 Hz, 1 H), 6.67 (dd, J=17.7, 11.1 Hz, 1 H),
7.16 (d, J = 8.7 Hz, 1 H), 7.38 (s, 1 H). °C NMR (75 MHz, CDCl3) & 116.2, 118.3,
121.5, 121.9, 122.7, 128.5, 131.5, 144.8. IR (thin film): Vs (cm™) = 3470, 3386,
1627, 1588, 1560, 1485, 1415, 1301, 1256, 990, 887, 806; MS (EI, m/z, rel. intsity)
196 (M", 7), 117 (100); HRMS (EI) calcd for CsHsBrN (M"): 196.9840 Found:

196.9839.
BFI>\/\
Br NH,
1c

White solid. 'H NMR (300 MHz, CDCls) & 3.79 (br, 2 H), 5.37 (dd, J = 10.8, 0.9 Hz,
1 H), 5.62 (dd,J=17.4,0.9 Hz, 1 H), 6.58 (dd, J=17.4, 11.1 Hz, 1 H), 6.93 (s, 1 H),
7.44 (s, 1 H). >C NMR (75 MHz, CDCl3) § 112.5, 117.5, 120.1, 123.8, 125.0, 130.6,
131.4, 143.7. IR (thin film): vipa, (cm™) = 3450, 3369, 2924, 2854, 1626, 1467, 1377,
1267, 995, 991, 884; MS (EI, m/z, rel. intensity) 275 (M", 2), 43 (100); HRMS (EI)
calcd for CsH,Br,N (M+): 274.8945 Found: 274.8949; m.p. 77-79 °C.
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RO
NH,

1d

Brown liquid.*® "H NMR (400 MHz, CDCl5) & 3.73 (br, 2 H), 5.36 (dd, J = 10.8, 1.2

Hz, 1 H), 5.63 (dd, J=18.4, 1.2 Hz, 1 H), 6.60 (d, J = 8.4 Hz, 1 H), 6.68 (dd, J = 17.2,
10.8 Hz, 1 H), 7.03 (dd, J=8.4, 2.4 Hz, 1 H), 7.24 (d, J = 2.4 Hz, 1 H).

O
Me NH

2
1e
Yellow 0il.* '"H NMR (300 MHz, CDCL3) § 2.25 (s, 3 H), 3.69 (br, 2 H), 5.25 (dd, J =

11.1, 1.5 Hz, 1 H), 5.58 (dd, J=17.4, 1.5 Hz, 1 H), 6.49 (s, 1 H), 6.58 (d, J = 7.8 Hz,
1 H), 6.73 (dd, J=17.4, 11.1 Hz, 1 H), 7.18 (d, J = 8.1 Hz, 1 H).

NH,

5
Yellow 0il.** 'H NMR (300 MHz, CDCl3)  2.07 (s, 3 H), 3.83 (br, 2 H), 5.06 (s, 1 H),

5.29 (s, 1 H), 6.69-6.76 (m, 2 H), 7.03-7.08 (m, 2 H).
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General Procedure for the Iridium-Catalyzed Cross-Coupling of Styrene
Derivatives with Allylic Carbonates: A flame dried Schlenk tube was cooled to
room temperature and filled with argon. To this flask were added [Ir(COD)CI], (2.7
mg, 0.004 mmol, 2 mol%), phosphoramidite ligand L (4.3 mg, 0.008 mmol, 4 mol%),
THF (0.5 mL) and propylamine (0.5 mL). The reaction mixture was heated at 50 °C
for 0.5 h, and the color of the solution was changed from orange to light yellow. Then
the reaction mixture was cooled to room temperature, and the solvent was removed in
vacuo. To the same flask, styrene derivative 1 or 5 (0.20 mmol), allylic carbonate 2
(0.22 mmol), K3PO4 (0.22 mmol) and degassed THF (2 mL) were added. The reaction
mixture was stirred at 60 °C for 2-6 h. After the reaction was complete (monitored by
TLC), the crude reaction mixture was filtrated with celite and washed with EtOAc.
The solvents were removed under reduced pressure. The ratio of 3/4 was determined
by 'H NMR of the crude reaction mixture. Then the residue was purified by silica gel

column chromatography to afford the product.
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OMe
3aa

Red oil, yield 87%. 'H NMR (300 MHz, CDCl3) § 3.03 (dd, J = 6.3, 7.8 Hz, 2 H),
3.67 (br, 2 H), 3.78 (s, 3 H), 5.86 (dt, J = 11.4, 7.5 Hz, 1 H), 6.08 (dt, J = 15.9, 6.3 Hz,
1 H), 6.36 (d, J = 15.6 Hz, 1 H), 6.39 (d, J = 11.1 Hz, 1 H), 6.76-6.68 (m, 2 H), 6.83
(d, J=8.7 Hz, 2 H), 7.11-7.06 (m, 2 H), 7.27 (d, J = 6.0 Hz, 2 H). *C NMR (75 MHz,
CDCly) 8 32.0, 55.2, 113.9, 115.1, 118.0, 122.7, 125.9, 126.3, 127.0, 128.1, 129.6,
129.7, 130.4, 131.7, 144.0, 158.7. IR (thin film): vmax (cm’") = 3464, 3376, 3005, 1607,
1511, 1249, 1176, 1033, 753; MS (EL, m/z, rel. intensity) 265 (M, 72), 130 (100);
HRMS (EI) caled for CisH;oNO (MY): 265.1467 Found: 265.1472.

O
NH, = O
Me
3ab

Red oil, yield 93%. '"H NMR (300 MHz, CDCl3) § 2.32 (s, 3 H), 3.05 (dd, J=6.3, 7.5
Hz, 2 H), 3.67 (br, 2 H), 5.87 (dt, J=11.1, 7.8 Hz, 1 H), 6.18 (dt, J = 15.9, 6.6 Hz, 1
H), 6.42-6.36 (m, 2 H), 6.77-6.68 (m, 2 H), 7.11-7.06 (m, 4 H), 7.25-7.22 (m, 2 H).
BC NMR (75 MHz, CDCls) § 21.1, 32.1, 115.2, 118.1, 122.7, 125.9, 126.1, 127.5,
128.2, 129.2, 129.6, 130.2, 131.6, 134.8, 136.7, 144.0. IR (thin film): Vi (cm™) =
3474, 3381, 3023, 2920, 1616, 1574, 1512, 1492, 1455, 1307, 967, 752; MS (EI, m/z,
rel. intensity) 249 (M, 85), 130 (100); HRMS (EI) calcd for CigHoN (M"): 249.1517
Found: 249.1519.

CF3
3ac
Red oil, yield 95%. '"H NMR (300 MHz, CDCls) & 3.10 (dd, J = 6.3, 7.2 Hz, 2 H),

3.69 (br, 2 H), 5.88 (dt, J = 11.1, 7.5 Hz, 1 H), 6.34 (dt, J = 15.9, 6.0 Hz, 1 H),
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6.47-6.43 (m, 2 H), 6.78-6.71 (m, 2 H), 7.13-7.06 (m, 2 H), 7.42 (d, J = 8.1 Hz, 2 H),
7.54 (d, J = 8.1 Hz, 2 H). >C NMR (75 MHz, CDCl;) & 32.0, 115.2, 118.1, 122.5,
125.3 (q, J = 3.45 Hz), 126.1, 126.7, 128.3, 128.5, 129.0, 129.2, 129.5, 130.7, 131.4,
141.0, 144.0. IR (thin film): v, (cm™) = 3474, 3382, 3021, 1616, 1492, 1456, 1328,
1165, 1122, 1068, 1016, 753; MS (EI, m/z, rel. intensity) 303 (M', 81), 118 (100);
HRMS (EI) caled for Ci;gsH;¢FsN (M"): 303.1235 Found: 303.1233. Anal. caled for
C1sH16F3N: C, 71.28; H, 5.32; N, 4.62; Found: C, 71.33; H, 5.29; N, 4.33.

6
P
T
F
3ad

Red oil, yield 93%. "H NMR (300 MHz, CDCl;) & 3.10 (dd, J = 6.3, 7.5 Hz, 2 H),
3.69 (br, 2 H), 5.87 (dt, J = 11.1, 7.5 Hz, 1 H), 6.14 (dt, J = 15.9, 6.0 Hz, 1 H),
6.44-6.35 (m, 2 H), 6.77-6.70 (m, 2 H), 7.38-6.95 (m, 6 H). °C NMR (75 MHz,
CDCl3) 6 32.0, 115.2, 115.5, 118.1, 122.6, 126.3, 127.4 (d, J = 7.43 Hz), 128.2, 129.4
(d, J = 24.6 Hz), 131.3, 133.7, 144.0, 162.0 (d, J = 244.4 Hz). IR (thin film): Viax
(em™) = 3474, 3382, 3026, 1749, 1616, 1602, 1508, 1228, 1158, 752; MS (EI, m/z, rel.
intensity) 253 (M", 98), 130 (100); HRMS (EI) calcd for C;7H;sFN (M"): 253.1267
Found: 253.1268.

e
=
NH, O
Br
3ae

Red oil, yield 99%. 'H NMR (300 MHz, CDCl3) § 3.05 (dd, J = 6.0, 7.5 Hz, 2 H),
3.69 (br, 2 H), 5.86 (dt, J = 11.4, 7.5 Hz, 1 H), 6.22 (dt, J = 15.9, 6.0 Hz, 1 H), 6.36 (d,
J=15.9Hz, 1 H), 6.43 (d, J = 11.4 Hz, 1 H), 6.77-6.70 (m, 2 H), 7.10-7.06 (m, 2 H),
7.10 (d, J = 8.4 Hz, 2 H), 7.40 (d, J = 8.7 Hz, 2 H). *C NMR (75 MHz, CDCl3) § 32.0,
115.2, 118.0, 120.6, 122.5, 126.4, 127.5, 128.2, 129.2, 129.4, 129.5, 131.0, 131.5,
136.5, 144.0. IR (thin film): vme (cm™) = 3470, 3381, 3024, 2925, 1616, 1488, 1455,
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1072, 1008, 752; MS (EIL, m/z, rel. intensity) 313 (M", 44), 118 (100); HRMS (EI)
calcd for C;7H¢BrN (M+): 313.0466 Found: 313.0474. Anal. calcd for C;7HsBrN: C,
64.98; H, 5.13; N, 4.46; Found: C, 65.27; H, 4.86; N, 4.34.

3af
Red oil, yield 86%. "H NMR (300 MHz, CDCls) & 3.08 (dd, J = 6.3, 7.2 Hz, 2 H),

3.69 (br, 2 H), 3.83 (s, 3 H), 5.90 (dt, J=11.1, 7.2 Hz, 1 H), 6.22 (dt, J = 16.2, 6.3 Hz,
1 H), 6.40 (d, J = 11.4 Hz, 1 H), 6.69-6.93 (m, 5 H), 7.06-7.24 (m, 3 H), 7.41 (d, J =
7.8 Hz, 1 H). >C NMR (75 MHz, CDCl;) & 32.5, 55.4, 110.7, 115.1, 118.0, 120.6,
122.8, 125.1, 126.0, 126.5, 126.6, 128.0, 128.1, 129.2, 129.7, 131.8, 144.0, 156.3. IR
(thin film): vy (cm™) = 3470, 3379, 3006, 2835, 1616, 1579, 1491, 1455, 1267, 1156,
1045, 968, 753, 689; MS (EI, m/z, rel. intensity) 265 (M", 77), 107 (100); HRMS (EI)
calcd for C1sH;oNO (M"): 265.1467 Found: 265.1465.

3ag
Red oil, yield 92%. "H NMR (300 MHz, CDCl;) & 3.06 (dd, J = 6.3, 7.5 Hz, 2 H),

3.69 (br, 2 H), 3.80 (s, 3 H), 5.87 (dt, J=11.1, 7.5 Hz, 1 H), 6.23 (dt, J=15.9, 6.3 Hz,
1 H), 6.37-6.44 (m, 2 H), 6.69-6.78 (m, 3 H), 6.88-6.95 (m, 2 H), 7.01-7.12 (m, 2 H),
7.18-7.24 (m, 1 H). °C NMR (75 MHz, CDCls) & 32.0, 55.1, 111.3, 112.6, 115.1,
118.0, 118.6, 122.6, 126.2, 128.2, 128.9, 129.4, 129.6, 130.2, 131.3, 139.0, 144.0,
159.7. IR (thin film): vimex (cm™) = 3470, 3381, 3006, 2936, 2837, 1748, 1616, 1598,
1489, 1245, 1028, 749; MS (EI, m/z, rel. intensity) 265 (M", 63), 130 (100); HRMS
(EI) caled for CisH;9NO (M+): 265.1467 Found: 265.1464.
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3ah
Red oil, yield 99%. "H NMR (300 MHz, CDCls) & 3.06 (dd, J = 6.3, 7.2 Hz, 2 H),

3.68 (br, 2 H), 5.85 (dt, J=11.1, 7.2 Hz, 1 H), 6.24 (dt, J = 15.9, 6.3 Hz, 1 H), 6.35 (d,
J=16.2Hz, 1 H), 6.42 (d, J=11.1 Hz, 1 H), 6.69-6.778 (m, 2 H), 7.05-7.23 (m, 5 H),
7.32 (s, 1 H). ®C NMR (75 MHz, CDCl3) & 32.0, 115.2, 118.1, 122.5, 124.2, 125.9,
126.5, 126.9, 128.2, 129.1, 129.5, 129.7, 130.2, 130.9, 134.4, 139.4, 144.0. IR (thin
film): vimax (cm™') = 3464, 3379, 3023, 1617, 1593, 1492, 1456, 991, 751, 682; MS (EI,
m/z, rel. intensity) 269 (M, 76), 118 (100); HRMS (EI) calcd for C;7;H;¢NCI (M"):
269.0971 Found: 269.0973.

O h
/
NH, O

Red oil, yield 94%. 'H NMR (300 MHz, CDCl3) & 3.06 (dd, J = 6.3, 7.5 Hz, 2 H),

3ai

3.68 (br, 2 H), 5.87 (dt, J = 11.1, 7.8 Hz, 1 H), 6.23 (dt, J = 15.9, 7.2 Hz, 1 H),
6.40-6.45 (m, 2 H), 6.69-6.77 (m, 2 H), 7.07-7.35 (m, 7 H). >C NMR (75 MHz,
CDCLy) & 32.0, 115.1, 118.1, 122.7, 126.0, 126.2, 127.0, 127.5, 128.2, 128.5, 129.6,
130.4, 131.4, 137.6, 144.0. IR (thin film): Vs (cm™) = 3470, 3380, 3025, 1616, 1575,
1494, 1454, 1306, 1157, 965, 749, 693; MS (EI, m/z, rel. intensity) 235 (M, 100),
130 (96); HRMS (EI) caled for Ci7H;7N (M"): 235.1361 Found: 235.1363.

Red oil, yield 98%. 'H NMR (300 MHz, CDCl3) & 3.17 (dd, J = 6.0, 7.8 Hz, 2 H),
3.69 (br, 2 H), 5.96 (dt, J = 11.1, 7.8 Hz, 1 H), 6.24 (dt, J = 15.3, 6.3 Hz, 1 H), 6.45 (d,
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J=11.1 Hz, 1 H), 6.70-6.79 (m, 2 H), 7.08-8.10 (m, 10 H). °*C NMR (75 MHz,
CDCl) 6 32.5, 115.2, 118.1, 122.7, 123.5, 123.8, 125.5, 125.6, 125.8, 126.4, 1274,
127.6, 128.2, 128.4, 129.6, 131.0, 131.4, 131.8, 133.5, 135.4, 144.0. IR (thin film):
Vimax (cm™) = 3474, 3381, 3059, 3007, 1616, 1491, 1455, 966, 778, 751; MS (EL, m/z,
rel. intensity) 285 (M", 13), 157 (100); HRMS (EI) caled for Cy;HjoN (M"): 285.1517
Found: 285.1518.

3ak

Red oil, yield 92%. 'H NMR (300 MHz, CDCls) & 3.03 (dd, J = 6.3, 6.9 Hz, 2 H),
3.67 (br, 2 H), 5.85 (dt, J=11.1, 7.2 Hz, 1 H), 6.14-6.43 (m, 5 H), 6.69-7.31 (m, 5 H).
BC NMR (75 MHz, CDCls) 6 31.7, 106.5, 111.1, 115.1, 118.1, 119.0, 122.6, 126.4,
127.5, 128.2, 129.5, 131.1, 141.4, 144.0, 153.1. IR (thin film): Ve (cm™) = 3377,
3022, 2930, 1619, 1492, 1456, 1013, 961, 749; MS (EI, m/z, rel. intensity) 225 (M",
38), 130 (100); HRMS (EI) calcd for CisH;sN (M): 225.1154 Found: 225.1159.

m/\/\/\
NH, =

3al

Red oil, yield 95%. '"H NMR (300 MHz, CDCl3)  0.88 (t, J = 6.9 Hz, 3 H), 1.24-1.37
(m, 6 H), 1.96-2.02 (m, 2 H), 2.82-2.86 (m, 2 H), 3.66 (br, 2 H), 5.43-5.47 (m, 2 H),
5.79 (dt, J = 11.1, 7.5 Hz, 1 H), 6.32 (d, J = 11.1 Hz, 1 H), 6.68-6.76 (m, 2 H)
7.04-7.10 (m, 2 H). C NMR (75 MHz, CDCLs) & 14.1, 22.5, 29.1, 31.4, 31.7, 32.6,
115.1, 118.0, 122.9, 125.2, 127.8, 128.0, 129.6, 131.4, 132.5, 144.0. IR (thin film):
Vmax (cm™) = 3470, 3383, 2958, 2926, 2856, 1617, 1492, 1456, 1304, 970, 749; MS
(EL, m/z, rel. intensity) 229 (M", 51), 106 (100); Anal. caled for C;sHa:N: C, 83.79; H,
10.11; N, 6.11; Found: C, 83.49; H, 10.18; N, 6.18.
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mvv
NH, =
3am

Red oil, yield 92%. '"H NMR (300 MHz, CDCl3) § 0.89 (t, J = 7.2 Hz, 3 H), 1.28-1.35
(m, 4 H), 1.97-2.03 (m, 2 H), 2.81-2.86 (m, 2 H), 3.66 (br, 2 H), 5.37-5.52 (m, 2 H),
5.78 (dt,J=11.1,7.2 Hz, 1 H), 6.32 (d, J=11.1 Hz, 1 H), 6.69 (d, J = 7.5 Hz, 1 H),
6.74 (d, J=7.2 Hz, 1 H), 7.04-7.10 (m, 2 H). *C NMR (75 MHz, CDCl;) & 13.9, 22.2,
31.6,31.8,32.3, 115.1, 118.0, 122.9, 125.2, 127.8, 128.0, 129.6, 131.4, 132.6, 143.9.
IR (thin film): vmay (cm™) = 3473, 3382, 2961, 2928, 1617, 1492, 1456, 1262, 1028,
969, 798, 749, 697; MS (EI, m/z, rel. intensity) 215 (M", 54), 106 (100); HRMS (EI)
calcd for CisHy N (M+): 215.1674 Found: 215.1669. Anal. calcd for C;sHN: C,
83.67; H, 9.83; N, 6.50; Found: C, 83.49; H, 9.67; N, 6.25.

m/\/\
NH, 7

3an

Red oil, yield 93%. '"H NMR (300 MHz, CDCl3) & 0.89 (t, J = 7.5 Hz, 3 H), 1.37 (m,
2 H), 1.94-2.01 (m, 2 H), 2.82-2.86 (m, 2 H), 3.66 (br, 2 H), 5.43-5.74 (m, 2 H), 5.79
(dt, J=11.1, 7.8 Hz, 1 H), 6.32 (d, J = 11.1 Hz, 1 H), 6.67-6.75 (m, 2 H), 7.04-7.10
(m, 2 H). >C NMR (75 MHz, CDCl3) & 13.6, 22.6, 31.7, 34.7, 115.1, 118.0, 122.9,
125.3, 128.0, 128.1, 129.6, 131.2, 132.6, 144.0. IR (thin film): Vi (cm™) = 3474,
3383, 2960, 2927, 1616, 1492, 1455, 1304, 1265, 1075, 968, 750; MS (EI, m/z, rel.
intensity) 201 (M", 74), 144 (100); HRMS (EI) calcd for C14H;oN (M"): 201.1517
Found: 201.1523.

m/\/
NH,

3ao
Red oil, yield 94%. '"H NMR (300 MHz, CDCl3) 6 0.97 (t, J = 7.8 Hz, 3 H), 2.01
(quint, J=7.5 Hz, 2 H), 2.84 (dd, J=4.2, 6.0 Hz, 2 H), 3.67 (br, 2 H), 5.37-5.56 (m, 2
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H), 5.79 (dt, J = 11.1, 7.5 Hz, 1 H), 6.33 (d, J = 11.1 Hz, 1 H), 6.68-6.76 (m, 2 H),
7.05-7.10 (m, 2 H). °C NMR (75 MHz, CDCls) § 13.8, 25.6, 31.7, 115.1, 118.0,
122.9, 125.3, 126.9, 128.0, 129.6, 132.6, 132.9, 144.0. IR (thin film): vmay (cm™) =
3468, 3381, 2964, 1616, 1492, 1456, 1262, 1077, 967, 796, 749; MS (EI, m/z, rel.
intensity) 187 (M, 67), 118 (100); HRMS (EI) calcd for C3H;;N (M"): 187.1362
Found: 187.1361.

Ol
NH, =

3ap

Red oil, yield 94%. '"H NMR (300 MHz, CDCl;) & 1.66 (d, J = 3.9 Hz, 3 H), 2.82 (d, J
= 6.9 Hz, 2 H), 3.67 (br, 2 H), 5.45-5.50 (m, 2 H), 5.78 (dt, J = 11.4, 7.5 Hz, 1 H),
6.32 (d, J=11.4 Hz, 1 H), 6.68-6.76 (m, 2 H), 7.04-7.10 (m, 2 H). °C NMR (75 MHz,
CDCl) 6 18.0, 31.7, 115.1, 118.0, 122.9, 125.3, 125.7, 128.0, 129.1, 129.6, 132.5,
143.9. IR (thin film): Viax (cm'l) = 3474, 2964, 2920, 1616, 1492, 1455, 1263, 796,
MS (EL m/z, rel. intensity) 173 (M, 66), 118 (100); HRMS (EI) calcd for C;,H,sN

(M"): 173.1204 Found: 173.1207.

A
NH, N

3aq

Red oil, yield 90%. '"H NMR (300 MHz, CDCls) & 1.73 (d, J = 6.3 Hz, 3 H), 2.91 (t, J
= 6.9 Hz, 2 H), 3.66 (br, 2 H), 5.54-5.64 (m, 2 H), 5.79 (dt, J = 11.1, 7.5 Hz, 1 H),
5.99-6.09 (m, 2 H), 6.35 (d, J=11.1 Hz, 1 H), 6.67-6.75 (m, 2 H) 7.03-7.10 (m, 2 H).
BC NMR (75 MHz, CDCl;) & 18.0, 31.6, 115.1, 119.0, 122.7, 125.7, 127.6, 128.1,
129.3, 129.6, 130.9, 131.4, 131.7, 143.9. IR (thin film): vmex (cm™) = 3464, 3377,
3015, 1618, 1577, 1492, 1455, 1305, 1158, 989, 750; MS (EI, m/z, rel. intensity) 199

(M", 31), 130 (100); HRMS (EI) caled for C4H 7N (MY): 199.1361 Found: 199.1362.

S12



G
NH,
3ar

Red oil, yield 75% (Note: in some cases, the allylic amination product can be
observed). '"H NMR (300 MHz, CDCl3) & 2.91 (dd, J = 6.0, 7.8 Hz, 2 H), 3.67 (br, 2
H), 5.01-5.12 (m, 2 H), 5.57-5.91 (m, 2 H), 6.38 (d, ] = 11.4 Hz, 1 H), 6.69-6.76 (m, 2
H), 7.04-7.11 (m, 2 H). *C NMR (75 MHz, CDCls) & 32.8, 115.1, 118.0, 122.8, 126.1,
128.1, 129.6, 131.4, 136.7, 144.0. MS (EI, m/z, rel. intensity) 159 (M, 69), 144

(100); HRMS (EI) caled for C;HysN (M"): 159.1048 Found: 159.1051.

X

Br NH, O
OMe

3ba

Red oil, yield 91%. "H NMR (300 MHz, CDCl;) & 3.01 (dd, J = 6.9, 7.5 Hz, 2 H),
3.70 (br, 2 H), 3.80 (s, 3 H), 5.90 (dt, J=10.8, 7.5 Hz, 1 H), 6.06 (dt, J = 15.9, 6.6 Hz,
1 H), 6.30 (d, J=11.4 Hz, 1 H), 6.36 (d, J=16.2 Hz, 1 H), 6.58 (d, J=8.1 Hz, 1 H),
6.83 (d, J=8.7 Hz, 2 H), 7.11-7.06 (m, 2 H), 7.27 (d, J = 6.0 Hz, 2 H). °C NMR (75
MHz, CDCl;) & 32.1, 55.2, 109.6, 113.9, 116.6, 124.6, 124.8, 125.7, 127.1, 130.1,
130.3, 130.7, 131.9, 133.0, 143.1, 158.8. IR (thin film): Vi (cm™) = 3380, 2922,
1608, 1511, 1484, 1249, 1176, 1033, 967, 838, 813; MS (EIL, m/z, rel. intensity) 343
(M, 47), 121 (100); HRMS (EI) caled for Ci;sH;sBrNO (M"): 343.0572 Found:

343.0578.
m

Br NH, 7

3bn

Red oil, yield 93%. "H NMR (300 MHz, CDCls) § 0.89 (t, J = 7.5 Hz, 3 H), 1.37 (m,
2 H), 1.95-2.02 (m, 2 H), 2.82 (m, 2 H), 3.68 (br, 2 H), 5.37-5.52 (m, 2 H), 5.83 (dt, J
=11.1, 7.8 Hz, 1 H), 6.24 (d, J = 11.4 Hz, 1 H), 6.57 (d, J = 9.0 Hz, 1 H), 7.13-7.16
(m, 2 H). C NMR (75 MHz, CDCl3) & 13.6, 22.6, 31.8, 34.7, 109.6, 116.5, 124.1,
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124.8, 127.6, 130.6, 131.5, 132.0, 133.7, 143.1. IR (thin film): Vi (cm™) = 3479,
3388, 3008, 2958, 1616, 1485, 1412, 1286, 1145, 968, 812; MS (EI, m/z, rel.
intensity) 279 (M", 18), 43 (100); HRMS (EI) calcd for C;4HsBrN (M"): 279.0623
Found: 279.0624.

3ce

Red solid, yield 73%. '"H NMR (300 MHz, CDCls) & 3.05 (dd, J = 6.3, 6.6 Hz, 2 H),
3.75 (br, 2 H), 5.93 (dt, J=11.1, 7.2 Hz, 1 H), 6.19 (dt, J=15.9, 6.3 Hz, 1 H), 6.26 (d,
J=11.1 Hz, 1 H), 6.35(d, J=15.9 Hz, 1 H), 6.98 (s, 1 H), 7.20 (d, J = 8.4 Hz, 2 H),
7.26 (s, 1 H), 7.42 (d, J = 8.4 Hz, 2 H). °C NMR (75 MHz, CDCl3) & 32.1, 111.5,
119.4, 120.9, 123.4, 124.4, 127.6, 128.5, 129.7, 131.6, 132.9, 133.6, 136.3, 144.3. IR
(thin film): vy (cm™) = 3481, 3388, 2924, 1616, 1487, 1475, 1290, 1116, 1072, 1009,
967, 846; MS (EI, m/z, rel. intensity) 468 (M", 6), 115 (100); HRMS (EI) calcd for
Ci7H14Br;N (M"): 468.8676 Found: 468.8669.

Br XN

Brm

3cn

Red oil, yield 83%. '"H NMR (300 MHz, CDCl3) & 0.89 (t, J = 7.5 Hz, 3 H), 1.39 (m,
2 H), 1.98 (q, J = 7.5 Hz, 2 H), 2.79 (dd, J = 5.7, 6.3 Hz, 2 H), 3.73 (br, 2 H),
5.36-5.52 (m, 2 H), 5.85 (dt, J=11.1, 7.5 Hz, 1 H), 6.16 (d, J = 11.1 Hz, 1 H), 6.05 (s,
1 H), 7.24 (s, 1 H). >*C NMR (75 MHz, CDCl3) 6 13.7, 22.5, 31.8, 34.7, 111.4, 119.2,
123.1, 123.2, 123.8, 127.3, 131.7, 133.6, 134.3, 144.3. IR (thin film): Vi (cm™) =
3483, 3391, 2959, 2926, 1614, 1475, 1376, 1288, 1261, 1116, 968, 910; MS (EL m/z,
rel. intensity) 357 (M, 17), 41 (100); HRMS (EI) caled for Ci4H;7NBr, (M"):

356.9728 Found: 356.9731.
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RN
=
aae
OMe
3da

Yellow oil, yield 82%. '"H NMR (300 MHz, CDCl3) § 3.01 (dd, J = 6.3, 7.5 Hz, 2 H),
3.68 (br, 2 H), 3.78 (s, 3 H), 5.90 (dt, J =11.1, 7.5 Hz, 1 H), 6.06 (dt, J=15.9, 6.3 Hz,
1 H), 6.31 (d,J=14.1 Hz, 1 H), 6.36 (d, J=16.2 Hz, 1 H), 6.61 (d, J=7.8 Hz, 1 H),
6.84 (d, J = 8.4 Hz, 2 H), 7.01-7.05 (m, 2 H), 7.27 (d, J = 8.7 Hz, 2 H). °C NMR (75
MHz, CDCl;) & 32.0, 55.2, 113.9, 116.2, 122.5, 124.0, 124.8, 125.7, 127.1, 127.8,
129.1, 130.0, 130.3, 132.9, 142.6, 158.9. IR (thin film): Vi (cm™) = 3475, 3383,
3006, 2836, 1608, 1511, 1487, 1248, 1176, 1035, 967, 815; MS (EIL, m/z, rel.
intensity) 299 (M", 66), 121 (100); HRMS (EI) calcd for C;gH;sCINO (M"): 299.1077
Found: 299.1076.

NH, =

3dn

Light yellow oil, yield 78%. "H NMR (300 MHz, CDCl3) & 0.89 (t, J = 7.5 Hz, 3 H),
1.38 (m, 2 H), 1.98 (q, J = 7.5 Hz, 2 H), 2.82 (dd, J = 5.7, 6.6 Hz, 2 H), 3.67 (br, 2 H),
5.37-5.51 (m, 2 H), 5.83 (dt, J = 11.1, 7.5 Hz, 1 H), 6.24 (d, J = 11.1 Hz, 1 H),
6.60-6.63 (m, 1 H), 7.01-7.03 (m, 2H) *C NMR (75 MHz, CDCl3) & 13.6, 22.6, 31.8,
34.7,116.1, 122.5, 124.2, 127.6, 127.7, 129.1, 131.5, 133.6, 142.6. IR (thin film): Viax
(cm™) = 3480, 3390, 2960, 2929, 1618, 1488, 1415, 1285, 967, 814; MS (EI, m/z, rel.
intensity) 235 (M", 89), 140 (100); HRMS (EI) calcd for C4H;sNCI (M"): 235.1128

Found: 235.1131.

O
Me NH,

3ee

I B

r
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Yellow oil, yield 86%. "H NMR (300 MHz, CDCls) & 2.26 (s, 3 H), 3.05 (t, J = 6.6 Hz,
2 H), 3.63 (br, 2 H), 5.81 (dt, J = 11.1, 7.5 Hz, 1 H), 6.22 (dt, J = 15.9, 6.3 Hz, 1 H),
6.35 (d, J = 15.6 Hz, 1 H), 6.39 (d, J = 10.8 Hz, 1 H), 6.53 (s, | H), 6.57 (d, J = 7.8
Hz, 1 H), 6.96 (d, = 7.5 Hz, 1 H), 7.21 (d, J = 7.8 Hz, 2 H), 7.40 (d, J = 8.7 Hz, 2 H).
3C NMR (75 MHz, CDCl3) & 21.2, 32.0, 115.9, 118.9, 119.7, 120.6, 126.3, 127.5,
129.1, 129.4, 129.5, 130.5, 131.5, 136.5, 138.1, 143.8. IR (thin film): Vmay (cm™) =
3463, 3381, 3007, 2919, 1622, 1487, 1073, 1008, 966, 817; MS (EI, m/z, rel.
intensity) 327 (M", 59), 158 (100); HRMS (EI) calcd for C1sH;sNBr (MY): 327.0623
Found: 327.0617.

m
Me NH 7

2
3en

Light yellow oil, yield 83%. '"H NMR (300 MHz, CDCl3) & 0.88 (t, J = 7.5 Hz, 3 H),
1.37 (m, 2 H), 1.98 (q, J = 6.3 Hz, 2 H), 2.26 (s, 3H), 2.83 (m, 2 H), 3.61 (br, 2 H),
5.44-5.47 (m, 2 H), 5.78 (dt,J=11.1, 7.5 Hz, 1 H), 6.29 (d, J=11.1 Hz, 1 H), 6.52 (s,
1 H), 6.56 (d, J=7.8 Hz, 1 H), 6.95 (d, J = 7.5 Hz, 1 H) °C NMR (75 MHz, CDCl5)
0 13.6, 21.2, 22.6, 31.8, 34.7, 115.8, 118.9, 120.1, 125.1, 128.1, 129.5, 131.1, 132.1,
137.8, 143.8. IR (thin film): vima, (cm™) = 3462, 3007, 2960, 2928, 1622, 1508, 1458,
1297, 968, 817; MS (EI, m/z, rel. intensity) 215 (M", 100), 120 (82); HRMS (EI)
calcd for C;sHy N (M+): 215.1674 Found: 215.1677.

6e

Yellow oil, yield 80%. 'H NMR (300 MHz, CDCl3) § 2.00 (s, 3 H), 2.72 (dd, J = 6.6,
6.3 Hz, 2 H), 3.67 (br, 2 H), 5.65 (t, J = 7.2 Hz, 1 H), 6.13 (dt, J = 15.9, 6.3 Hz, 1 H),
6.25 (d, J=15.6 Hz, 1 H), 6.71-6.78 (m, 2 H), 6.94 (d, J = 7.2 Hz, 1 H), 7.09 (t, J =
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7.5 Hz, 1 H), 7.17 (d, J = 8.1 Hz, 2 H), 7.39 (d, J = 8.4 Hz, 2 H). *C NMR (75 MHz,
CDCL) 8 24.5, 32.7, 115.0, 118.3, 120.5, 126.1, 127.1, 127.5, 127.9, 128.6, 128.7,
129.8, 131.5, 135.4, 136.6, 142.7. IR (thin film): vme (cm™') = 3471, 3379, 3024, 2965,
1613, 1488, 1297, 1073, 1008, 966, 751; MS (EL m/z, rel. intensity) 327 (M", 19),
132 (100); HRMS (EI) caled for C;sH;sNBr (M"): 327.0623 Found: 327.0624.

X

NH, =
6n
Light yellow oil, yield 51%. '"H NMR (300 MHz, CDCl3) & 0.87 (t, J = 7.5 Hz, 3 H),
1.37 (m, 2 H), 1.90-1.94 (m, 2 H), 1.97 (s, 3H), 2.49-2.51 (m, 2 H), 3.65 (br, 2 H),
5.34-5.37 (m, 2 H), 5.58 (t,J = 7.5 Hz, 1 H), 6.69-6.76 (m, 2 H), 6.92 (d,J=7.2 Hz, 1
H), 7.06 (t, J = 7.5 Hz, 1 H). °C NMR (75 MHz, CDCl3) & 13.7, 22.6, 24.5, 32.4,
34.7,115.0, 118.2, 127.5, 127.7, 128.4, 128.7, 130.6, 134.0, 142.7. IR (thin film): Vmax
(cm™) = 3385, 2962, 2927, 1613, 1495, 1454, 1295, 1262, 1095, 968, 746; MS (EI,
m/z, rel. intensity) 215 (M", 29), 43 (100); HRMS (EI) caled for C;sHyN (M):
215.1674 Found: 215.1672.

NH,

3au

Red oil, yield 96%. 'H NMR (300 MHz, CDCl3) & 1.72 (s, 3 H), 2.83 (d, J=7.5 Hz, 2
H), 3.54 (br, 2 H), 4.77 (s, 2 H), 5.86 (dt, J = 11.4, 7.5 Hz, 1 H), 6.40 (d, J=11.4 Hz,
1 H), 6.68-6.76 (m, 2 H), 7.04-7.10 (m, 2 H). °C NMR (75 MHz, CDCl;) § 22.9, 36.6,
110.3, 115.1, 118.0, 122.8, 126.3, 128.0, 129.6, 131.6, 143.9, 144.7. IR (thin film):
Vinax (cm™) = 3378, 2977, 1712, 1615, 1454, 1302, 1155, 887, 750; MS (EL m/z, rel.
intensity) 173 (M", 22), 117 (100); HRMS (EI) caled for C;pH;sN (M"): 173.1204
Found: 173.1203.
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Shvs
NH,

10

Yellow oil, yield 86%. '"H NMR (300 MHz, CDCl3) & 0.973 (t, J = 7.8 Hz, 3 H), 1.99
(quint, J = 6.9 Hz, 2 H), 2.89 (t, J = 6.9 Hz, 2 H), 3.67 (br, 2 H), 5.30-5.43 (m, 2 H),
5.76 (dt, J = 10.8, 7.5 Hz, 1 H), 6.31 (d, J = 11.1 Hz, 1 H), 6.70-6.77 (m, 2 H),
7.04-7.11 (m, 2 H). °C NMR (75 MHz, CDCls) § 14.2, 20.5, 26.9, 115.1, 118.0,
122.9, 125.1, 126.6, 128.0, 129.7, 132.5, 132.8, 144.0. IR (thin film): Vi (cm™) =
3472, 3381, 2963, 2874, 1617, 1492, 1456, 1303, 1277, 1157, 1070, 793, 750; MS (EI,
m/z, rel. intensity) 187 (M, 80), 144 (100); HRMS (EI) calcd for Ci3H;7N (M"):
187.1362 Found: 187.1361.

COTC
NH, OMe

4aa

Red oil. "H NMR (300 MHz, CDCl3) 6 3.36 (d, J = 6.6 Hz, 2 H), 3.63 (br, 2 H), 3.77
(s, 3 H), 5.85(dt,J=15.3,6.3 Hz, | H), 6.21 (dd, J=15.3, 15.0 Hz, | H), 6.39 (d, J =
15.6 Hz, 1 H), 6.59-6.67 (m, 2 H), 6.75 (t, J = 7.5 Hz, 1 H), 6.82 (d, J = 8.1 Hz, 2 H),
7.05 (d, J=7.2 Hz, 2 H), 7.28 (d, J = 8.4 Hz, 2 H). >C NMR (75 MHz, CDCl3) & 35.3,
55.2, 114.0, 115.7, 118.8, 124.2, 126.6, 127.3, 127.5, 130.1, 130.7, 130.7, 131.9,
144.7, 159.0. IR (thin film): vima, (cm™) = 3383, 1599, 1509, 1458, 1248, 1178, 1025,
992, 829, 755; MS (EL, m/z, rel. intensity) 265 (M", 99), 130 (100); HRMS (EI) calcd
for CsH;oNO (M"): 265.1467 Found: 265.1469.

S
NH

Ph)\/
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Yellow oil. "H NMR (300 MHz, CDCls) § 4.18 (br, 1 H), 4.96 (d, J = 5.4 Hz, 1 H),
5.20-5.33 (m, 3 H), 5.62 (d, J = 17.4 Hz, 1 H), 6.04 (ddd, J = 16.8, 9.9, 5.7 Hz, 1 H),
6.54 (d,J=7.8 Hz, 1 H), 6.70 (t, J = 7.5 Hz, 1 H), 6.80 (dd, J = 10.8, 10.8 Hz, 1 H),
7.06 (t, J = 7.2 Hz, 1 H), 7.21-7.39 (m, 6 H). °C NMR (75 MHz, CDCls) & 60.7,
112.2, 116.1, 116.5, 117.6, 124.4, 126.0, 127.0, 127.3, 127.4, 128.7, 132.9, 139.1,
141.7, 144.0. IR (thin film): vme (cm™) = 3423, 2962, 2920, 1735, 1602, 1506, 1458,
1262, 1313, 1262, 1093, 1024, 802, 748, 701; MS (EL m/z, rel. intensity) 235 (M",
25), 117 (100); HRMS (EI) caled for Cj7H;;N (M"): 235.1361 Found: 235.1363.

Cr
H/\/\Ph

8

Yellow oil. 'H NMR (300 MHz, CDCls) § 3.97 (br, 1 H), 3.98 (br, 2H), 5.33 (dd, J =
11.1, 1.5 Hz, 1 H), 5.63 (dd, J = 17.1, 1.5 Hz, 1 H), 6.36 (dt, J = 15.9, 5.7 Hz, 1 H),
6.63 (d,J=16.2 Hz, 1 H), 6.69-6.84 (m, 3 H),7.16-7.40 (m, 7 H). *C NMR (75 MHz,
CDCL) & 46.2, 111.0, 116.5, 117.5, 124.4, 126.3, 126.8, 127.4, 127.6, 128.6, 129.0,
131.6, 132.8, 136.7, 144.9. IR (thin film): Vs (cm™) = 3732, 3433, 3028, 2922, 2850,
1600, 1505, 1454, 1313, 1256, 967, 909, 745; MS (EL m/z, rel. intensity) 235 (M",
19), 117 (100); HRMS (EI) caled for Ci7H;7N (M"): 235.1361 Found: 235.1362.

L,

ITIH
9a
Yellow 0il.** 'H NMR (300 MHz, CDCl3) & 2.86 (s, 3 H), 3.85 (br, 1 H), 5.30 (dd, J =
11.1, 1.8 Hz, 1 H), 5.59 (dd, J = 17.4, 1.8 Hz, 1 H), 6.63 (d, J = 8.4 Hz, 1 H),
6.69-6.78 (m, 2 H), 7.18-7.24 (m, 2 H).
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e
'T'/
9b
Yellow o0il.* "H NMR (400 MHz, CDCl3) 6 2.71 (s, 6 H), 5.23 (dd, J = 11.2, 1.6 Hz,

1 H), 5.66 (dd, J = 17.6, 1.6 Hz, 1 H), 6.97-7.01 (m, 2 H), 7.07 (dd, J = 10.8, 10.8 Hz,
1 H), 7.19-7.23 (m, 1 H), 7.47 (dd, J = 7.6, 1.6 Hz, 1 H).

9c

Colorless needles.* "H NMR (300 MHz, CDCls) & 5.20 (s, 2 H), 5.39 (dd, J = 11.1,
1.2 Hz, 1 H), 5.65 (dd, J=17.1, 1.2 Hz, 1 H), 6.65 (br, 1 H), 6.78 (dd, J=17.1, 11.1
Hz, 1 H), 7.10 (t, J= 7.5 Hz, 1 H), 7.25-7.40 (m, 7 H), 7.81 (br, 1 H).

9d

Colorless oil.* "H NMR (300 MHz, CDCls) & 1.52 (s, 9 H), 5.41 (dd, J = 11.1, 1.2 Hz,
1 H), 5.66 (dd, J=17.7, 1.2 Hz, 1 H), 6.42 (br, 1 H), 6.82 (dd, J=17.4, 11.4 Hz, 1 H),
7.08 (t, J = 7.5 Hz, 1 H), 7.24-7.29 (m, 1 H), 7.38 (d, J = 7.5 Hz, 1 H), 7.80 (d, J = 7.2
Hz, 1 H).

Ce
ITIH
Ts

9e
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White solid.** "H NMR (300 MHz, CDCls) & 2.38 (s, 3 H), 5.25 (dd, J = 11.1, 1.2 Hz,
1 H), 5.51 (dd, J = 17.7, 1.2 Hz, 1 H), 6.50-6.56 (m, 1 H), 6.59 (br, 1 H), 7.13-7.36 (m,
6 H), 7.61 (d, J = 8.1 Hz, 2 H).

co

OH

of

Yellow oil.** "TH NMR (300 MHz, CDCl5) & 5.03 (br, 1 H), 5.36 (dd, J=11.1, 1.2 Hz,

1 H), 5.74 (dd, J = 18.0, 0.9 Hz, 1 H), 6.79 (d, J = 7.8 Hz, 1 H), 6.89-6.99 (m, 2 H),
7.14 (t,J=7.5Hz, 1 H), 7.39 (d, = 7.5 Hz, 1 H).

Co
NBoc

=

MeO

Colorless oil. "H NMR (300 MHz, CDCl3) [conformational isomers (1.3/1 ratio) were
observed in solution] & 1.32 (s, 9 H), 3.81 (s, 3 H), 5.14 (d, J = 10.5 Hz, 1 H),
5.20-5.50 (m, 2 Hz), 5.68-5.83 (m, 2 H), 6.36 (ddd, J = 17.4, 10.5, 7.2 Hz, 1 H),
6.70-6.80 (m, 2 H), 6.86 (d, J= 8.4 Hz, 1 H), 7.03-7.28 (m, 5 H), 7.42-7.60 (m, 1 H).
BC NMR (100 MHz, CDCls) & 28.2, 55.1, 55.2, 80.1, 113.3, 113.5, 114.5, 115.0,
117.1, 118.5, 125.3, 127.3, 127.4, 127.8, 128.9, 129.3, 130.0, 132.9, 133.5, 135.0,
136.9, 137.5, 154.4, 154.7, 158.7, 158.8. IR (thin film): Vi (cm™) = 1695, 1610,
1512, 1454, 1367, 1315, 1249, 1171, 1036, 770. MS (ESI, m/z, rel. intensity) 388
(MNa", 100); HRMS (EI) calcd for C,3H27NO; (M"): 365.1991 Found: 365.1993.

o
hlj/\/\@\
T

S Br

White solid. "H NMR (300 MHz, CDCl3) § 2.45 (s, 3 H), 4.13 (br, 1 H), 4.38 (br, 1 H),
531 (dd, J=11.1, 0.9 Hz, 1 H), 5.69 (dd, J = 17.4, 0.9 Hz, 1 H), 6.08 (dt, J = 15.3,
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6.9 Hz, 1 H), 6.21 (d,J=15.9 Hz, 1 H), 6.73 (dd, J=7.8, 0.9 Hz, 1 H), 6.99-7.11 (m,
3H),7.13 (t,J=7.8 Hz, 1 H), 7.28-7.30 (m, 3 H), 7.37 (d, J = 8.4 Hz, 2 H), 7.60-7.63
(m, 3 H). >C NMR (100 MHz, CDCl;) & 21.6, 54.3, 116.0, 121.6, 124.6, 126.2, 127.9,
128.0, 128.1, 128.7, 129.2, 129.6, 131.6, 132.8, 132.9, 135.3, 136.4, 136.7, 138.7,
143.6. IR (thin film): vma. (cm™) = 3063, 2920, 1486, 1346, 1158, 1095, 1070, 888,
820, 790, 715; MS (EI, m/z, rel. intensity) 467 (M, 1), 116 (100); HRMS (EI) calcd
for C,4H,,BrNO,S (M+): 467.0555 Found: 467.0559; m.p. 115-117 °C.

O
(@)

W
MeO

Colorless oil. 'H NMR (300 MHz, CDCl3) & 3.80 (s, 3 H), 5.25 (dd, J = 10.8, 9.0 Hz,
2 H), 5.33(d,J=18.6 Hz, 1 H), 5.61 (d, J = 5.4 Hz, 1 H), 5.75 (d, J = 18.0 Hz, 1 H),
6.10 (ddd, J = 15.9, 10.2, 5.4 Hz, 1 H), 6.82-6.93 (m, 4 H), 7.09-7.21 (m, 2 H), 7.33
(d, J=17.5 Hz, 2 H), 7.49 (d, J = 7.8 Hz, 1 H). °*C NMR (75 MHz, CDCl3) § 55.2,
80.8, 114.0, 114.2, 114.6, 116.0, 120.9, 126.3, 127.8, 127.9, 128.5, 131.7, 132.1,
138.1, 154.9, 159.3. IR (thin film): viay (cm™) = 2919, 2851, 1608, 1512, 1454, 1248,
1176, 1033, 969, 837; MS (EI, m/z, rel. intensity) 266 (M, 18), 147 (100); HRMS
(EI) caled for CsH 50, (M"): 266.1307 Found: 266.1304.
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X-ray of 3al'HC1

(CCDC 711923 contains the supplementary crystallographic data. These data can be
obtained free of charge from the Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk /data request/cif.)
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Table 1. Crystal data and structure refinement for cd26493.

Identification code cd26493

Empirical formula Cl6 H24 CIN

Formula weight 265.81

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Triclinic, P-1

Unit cell dimensions a=>5.4069(9) A alpha=102.987(3) deg.

b=9.6575(16) A beta = 95.655(3) deg.
c=159553) A gamma = 100.240(3) deg.

Volume 790.5(2) A3

Z, Calculated density 2, 1.117 Mg/m"3

Absorption coefficient 0.227 mm*-1

F(000) 288

Crystal size 0.486 x 0.382 x 0.097 mm

Theta range for data collection ~ 2.21 to 27.00 deg.

Limiting indices -6<=h<=6, -12<=k<=6, -18<=1<=20

Reflections collected / unique 4680 / 3345 [R(int) = 0.0855]
Completeness to theta =27.00 97.4 %

Absorption correction Empirical

Max. and min. transmission 1.00000 and 0.76599

Refinement method Full-matrix least-squares on F/2
Data / restraints / parameters 3345/3/176

Goodness-of-fit on F*2 0.947

Final R indices [[>2sigma(])] R1=0.0532, wR2 =0.1336

R indices (all data) R1=0.0698, wR2 = 0.1427

Largest diff. peak and hole 0.421 and -0.185 e.A"-3
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