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1. General Details

All chemical compounds were purchased and used without further purification. NMR spectra were taken on a
Bruker DMX 500 MHz. Mass spectroscopy data were acquired using ESI technique on 2695 Alliance LCMS. All
other commercial reagents were purchased and used without further purification. Purification of organic compounds
were carried out on a Biotage Isolera One with a dual-wavelength UV-VIS detector. Chemical shifts (8) in the NMR
spectra ('H and °C) were referenced by assigning the residual solvent peaks.

General procedure for all reactions: On a bench top, a 40 mL reaction vial was charged with substrate (0.50
mmol), spirodiamine alkane (0.55 mmol), base (3.0 mmol), Pdy(dba); (0.005 mmol), RuPhos (0.01 mmol), and
dioxane (1.50 mL). The vial was then closed and sonicated for approximately 1 minute. The vial was then placed in
a preheated 100 °C oilbath and stirred vigorously for 20 min. After the allotted reaction time, the reaction vessel was
taken out of the oil bath, and solvent was removed under reduced pressure resulting in a crude oily residue. The
crude product was purified by flash chromatography on silica gel eluding with a 10-60% gradient of hexanes and
EtOAc. Products from Scheme 2, 4a-i, were eluded with a 20-80% gradient of hexanes and EtOAc. It should be
noted, optimal yields of the catalytic products were obtained when using a fresh bottle of NaO-7Bu.



I1. Characterization Data of Piperazine Compounds
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Yield: 0.254 g (90%); white solid'

"H NMR (500 MHz, CDCl3) & 7.12 (t, J=7.23, 1H), 7.23 (d, J = 7.23,
1H), 7.46 (t,J = 7.46 1H), 7.95 (d, J = 7.95, 1H), 4.09 (s, 4H), 4.00 (s,
4H), 2.21 (s, 3H), 1.45 (s, 9H). *C NMR (125 MHz, CDCl;) § 156.1,
149.5,131.5, 126.5, 125.1, 119.9, 113.0, 79.6, 63.4, 59.4 (br), 33.2, 28.4,
19.5; ESI-MS (m/z): 289.26 [M+H]

Yield: 0.117 g (74%); white solid'

"H NMR (500 MHz, CDCl3) § 6.89 (d, J = 7.41, 2H), 6.70 (t, J = 7.69,
2H), 4.22 (s, 4H), 4.06 (s, 4H), 2.28 (s, 6H), 1.45 (s, 9H). *C NMR (125
MHz, CDCl;) § 156.1, 149.1, 130.3, 126.1, 120.4, 66.4, 59.7 (br), 33.4,
28.5,21.1; ESI-MS (m/z): 303.41 [M+H]

Yield: 0.074 g (44%); white solid

"H NMR (500 MHz, CDCl5) & 7.12 (m, 2H), 6.75 (dt, J = 1.20, 7.22, 1H),
6.48 (dd, J=1.03, 7.01, 1H), 4.08 (s, 4H), 4.07 (s, 4H), 1.45 (s, 9H). *C
NMR (125 MHz, CDCls) 8 156.1, 143.0, 137.4, 127.4, 121.9 (d, Jc =
7.18), 120.0 (q, Jcr= 146.25), 114.6, 79.8, 63.5, 59.6 (bs), 33.9, 28.5; ESI-
MS (m/z): 359.19 [M+H]

Yield: 0.119 g (70%); white solid”

"H NMR (500 MHz, CDCl;) & 6.87 (m, 1H), 6.80 (m, 2H), 6.44 (d, J =
7.65, 1H), 4.06 (s, 4H), 4.00 (s, 4H), 3.78 (s, 3H), 1.45 (s, 9H). *C NMR
(125 MHz, CDCl;) 8 156.1, 149.5, 140.7, 121.0, 119.9, 113.4, 111.3, 79.6,
63.6, 59.5 (bs), 55.4, 33.9, 28.5; ESI-MS (m/z): 305.28 [M+H]

Yield: 0.202 g (66%); white solid'

"H NMR (500 MHz, CDCl3) & 6.82 (d, J = 8.79, 2H), 6.43 (d, J = 8.79,
2H), 4.07 (s, 4H), 3.90 (s, 4H), 3.75 (s, 3H), 1.45 (s, 9H). *C NMR (125
MHz, CDCl;) 8 156.1, 152.7, 146.0, 114.8, 113.1, 79.7, 62.8, 59.5 (br),
55.8, 33.5, 28.5; ESI-MS (m/z): 305.28 [M+H]

Yield: 0.105 g (64%); white solid

"H NMR (500 MHz, CDCl3) & 5.92 (t, J = 1.80, 1H), 5.60 (t, J = 1.94,
2H), 4.07 (s, 4H), 3.93 (s, 4H), 3.75 (s, 6H), 1.44 (s, 9H). *C NMR (125
MHz, CDCl3) 8 161.7, 156.1, 153.2, 90.7, 90.5, 79.8, 62.2, 59.6 (br), 55.3,
33.3; 28.46; ESI-MS (m/z): 335.30 [M+H]

Yield: 0.281 g (93%); white solid’

"H NMR (500 MHz, CDCl3) § 6.92 (t, J = 8.63, 2H), 6.40 (m, 2H), 4.08 (s,
4H), 3.92 (s, 4H), 1.45 (s, 9H). *C NMR (125 MHz, CDCl3) 6 157.3 (d,
Jer=234.78), 156.1, 115.7 (d, Jep= 1.56), 115.7 (d, Jep=22.79), 112.8
(d, Jer=7.36),79.8, 62.6, 59.5 (br), 33.4, 28.4; ESI-MS (m/z): 293.27
[M+H]

Yield: 0.157 g (91%); white solid'

"H NMR (500 MHz, CDCl3) & 7.44 (d, J = 8.58, 2H), 6.44 (d, J = 8.53,
2H), 4.01 (s, 4H), 4.02 (s, 4H), 1.45 (s, 9H). *C NMR (125 MHz, CDCls)
8 156.1, 153.0, 126.5 (q, Jcr=3.73), 124.0 (q, Jcr=273.25), 119.7 (q, JcF
=34.11), 111.0, 80.0, 62.0, 59.7 (br), 33.6, 28.5; ESI-MS (m/z): 343.17
[M+H]



2j

2k

21

2m

2n

Yield: 0.141 g (82%); bright-orange solid*

"H NMR (500 MHz, CDCl;) & 8.05 (m, 2H), 6.30 (d, J = 9.12, 2H), 4.13
(s, 4H), 4.12 (s, 4H), 1.44 (s, 9H). *C NMR (125 MHz, CDCl5) 6 156.0,
154.1, 138.3, 126.1, 109.7, 80.1, 61.5, 59.5 (br), 33.4, 28.4; ESI-MS
(m/z): 320.22 [M+H]

Yield: 0.062 g (39%); white solid'

"H NMR (500 MHz, CDCl3) & 7.40 (dd, J = 1.34, 6.46, 1H), 7.36 (dt, J =
1.43,7.13, 2H), 6.73 (t,J = 7.23, 1H), 6.42 (d, J = 8.36, 1H), 4.27 (s, 4H),
4.10 (s, 4H), 1.44 (s, 9H). ®C NMR (125 MHz, CDCl3) § 156.1, 152.6,
134.5,133.5,119.3, 117.9, 113.0, 94.9, 80.0, 63.1, 59.4 (br), 33.4, 28.5;
ESI-MS (m/z): 300.34 [M+H]

Yield: 0.123 g (74%); white solid’

"H NMR (500 MHz, CDCl5) & 6.96 (m, 2H), 6.71 (m, 1H), 6.45 (t, J =
8.25, 1H), 4.08 (s, 4H), 4.04 (s, 4H), 1.45 (s, 9H). *C NMR (125 MHz,
CDCls) § 156.1, 153.6 (d, Jcr=240.79), 139.1 (d, Jcr=10.92), 124.4 (d,
Jer=3.39), 119.3 (d, Jor=6.78), 115.9 (d, Jcr=18.92), 114.5 (d, Jcr
=3.86), 79.8, 63.5 (d, Jor=1.68), 59.4 (br), 33.3 (d, Jcr=2.38), 28.5; ESI-
MS (m/z): 293.27 [M+H]

Yield: 0.129 g (76%); white solid®

"H NMR (500 MHz, CDCL3) & 7.49 (d, J = 7.33, 1H), 7.35 (t, J = 8.04,
1H), 6.78 (t,J = 7.45, 1H), 6.47 (d, J = 8.27, 1H), 4.12 (s, 4H), 4.09 (s,
4H), 1.45 (s, 9H). *C NMR (125 MHz, CDCl;) § 156.1, 147.4, 127.5 (q,
Jer=5.56), 123.7 (q, Jop=271.53), 117.3, 114.0 (q, Jcr=30.94), 79.8, 63.4
(d, Jep=2.47), 60.9 (br), 59.6 (br), 32.6, 28.5; ESI-MS (m/z): 343.31
[M+H]

Yield: 0.084 g (46%); white solid

"H NMR (500 MHz, CDCl3) & 7.20 (d, J = 7.89, 1H), 7.11 (t, J = 7.52,
1H), 6.74 (t,J =7.52, 1H), 6.49 (d, J = 7.89, 1H), 4.12 (s, 4H), 4.08 (s,
4H), 1.45 (s, 9H). *C NMR (125 MHz, CDCl;) § 156.1, 147.1, 130.8,
127.3, 120.6, 120.3, 114.7, 79.8, 63.7, 59.4 (br), 33.3, 28.5; ESI-MS
(m/z): 309.15 [M+H]

Yield: 0.114 g (72%); white solid

"H NMR (500 MHz, CDCl3) & 7.12 (t, J = 8.03, 1H), 6.72 (d, J = 7.86,
1H), 6.39 (s, 1H), 6.30 (dd, J = 0.75, 7.41, 1H), 4.08 (s, 4H), 3.95 (s, 4H),
1.44 (s, 9H). C NMR (125 MHz, CDCl;) § 156.1, 152.2, 135.0, 130.1,
118.0, 111.8, 109.9, 79.9, 62.2, 59.7 (br), 33.6, 28.5; ESI-MS (m/z):
309.41 [M+H]

Yield: 0.037 g (19%); white solid

"H NMR (500 MHz, CDCl3) & 7.05 (t, /= 8.01, 1H), 6.92 (d, J = 7.81,
1H), 6.39 (d, J = 8.31, 1H), 4.15 (s, 4H), 4.08 (s, 4H), 1.44 (s, 9H). *C
NMR (125 MHz, CDCl;) 6 156.1, 148.8, 134.3, 127.4, 121.0, 119.0,
112.7,79.9, 64.0, 59.6 (br), 33.1, 28.5; ESI-MS (m/z): 343.17 [M+H]

Yield: 0.085 g (62%); off-white solid

"H NMR (500 MHz, CDCl3) & 7.99 (m, 1H), 7.85 (d, J = 2.55, 1H), 7.76
(s, 1H), 4.17 (s, 4H), 4.09 (s, 4H), 1.41 (s, 9H). ®C NMR (125 MHz,
CDCl;) 8 156.0, 115.6, 142.1, 133.6, 130.5, 79.9, 60.8, 59.6 (br), 34.0,
28.4; ESI-MS (m/z): 277.26 [M+H]



Yield: 0.129 g (75%); white solid'

"H NMR (500 MHz, CDCl3) & 8.13 (t, J = 3.60, 1H), 7.43 (dt, J = 1.83,
7.30, 1H), 6.61 (t, J = 5.53, 1H), 6.60 (d, J = 8.29, 1H), 4.09 (s, 4H), 4.07
(s, 4H), 1.42 (s, 9H). *C NMR (125 MHz, CDCl;) § 160.4, 156.1, 148.3,
137.2, 113.5,106.2, 79.8, 60.9, 59.7 (br), 33.5, 28.5; ESI-MS (m/z):
276.32 [M+H]

Yield: 0.100 g (65%); light yellow solid

"H NMR (500 MHz, CDCl3) & 7.97 (d, J = 4.41, 1H), 7.73 (s, 1H), 6.88 (d,
J=4.60, 1H), 4.07 (s, 4H), 4.02 (s, 4H), 2.16 (s, 3H), 1.41 (s, 9H). *C
NMR (125 MHz, CDCl5) & 156.1, 154.1, 141.6, 135.2, 133.2, 125.8, 79.8,
63.5,59.4 (br), 33.9, 28.4, 18.8; ESI-MS (m/z): 290.33 [M+H]

Yield: 0.132 g (75%); light-yellow solid

"H NMR (500 MHz, CDCl3) & 8.25 (d, J=5.11, 1H), 6.77 (d, J = 5.12,
1H), 6.41 (s, 1H), 4.15 (s, 4H), 4.10 (s, 4H), 1.43 (s, 9H). *C NMR (125
MHz, CDCl;) 6 160.1, 156.1, 149.7, 139.7 (q, Jor= 34.32), 124.2 (q, Jcr=
274.56), 108.5 (q, Jcr=3.23), 101.7 (q, Jcr= 3.23), 80.0, 60.8, 59.6 (br),
33.5, 28.4; ESI-MS (m/z): 344.24 [M+H]

Yield: 0.157 g (83%); off-white solid

"H NMR (500 MHz, CDCl3) & 7.84 (d, J = 8.86, 1H), 7.73 (d, J = 8.42,
1H), 7.58 (dd, J=1.01, 6.95, 1H), 7.52 (dt, J = 1.14, 5.48, 1H), 7.23 (dt, J
=0.96, 6.95, 1H), 6.54 (d, J = 8.85, 1H), 4.24 (s, 4H), 4.11 (s, 4H), 1.45 (s,
9H). ®C NMR (125 MHz, CDCl;) § 158.4, 156.1, 148.0, 137.5, 129.8,
127.6, 126.5, 123.4, 122.5, 108.7, 79.8, 60.7, 59.7 (bs), 33.3, 28.5; ESI-
MS (m/z): 326.23 [M+H]

Yield: 0.130 g (81%); yellow solid

"H NMR (500 MHz, CDCl3) & 8.62 (d, J= 1.68, 1H), 8.50 (d, J = 1.72,
1H), 7.86 (d, J = 8.90, 1H), 6.98 (dd, J=2.61, 6.50, 1H), 6.79 (d, J = 2.38,
1H), 4.12 (s, 4H), 4.11 (s, 4H), 1.42 (s, 9H). *C NMR (125 MHz, CDCls)
8 156.0, 151.3, 145.3, 144.7, 141.0, 137.9, 130.4, 118.4, 105.2, 79.9, 62.0,
59.5 (bs), 33.4, 28.4; ESI-MS (m/z): 327.29 [M+H]

Yield: 0.125 g (65%); light-yellow solid

"H NMR (500 MHz, CDCl3) & 7.58 (d, J=8.61, 1H), 7.29 (t, J = 8.04,
1H), 7.09 (t, J = 7.80, 1H), 4.27 (s, 4H), 4.11 (s, 4H), 1.44 (s, 9H). *C
NMR (125 MHz, CDCl;) § 168.1, 156.0, 152.8, 131.7, 126.2, 121.9,
121.1, 119.6, 80.1, 63.0, 59.6 (bs), 33.4, 28.4; ESI-MS (m/z): 332.23
[M+H]

Yield: 0.119 g (67%); off-white solid

"H NMR (500 MHz, CDCl3) & 7.43 (d, J=7.76, 1H), 7.31 (d, J = 7.57,
1H), 7.22 (dt, J=0.79, 7.73, 1H), 7.11 (dt, J= 0.96, 7.69, 1H), 4.41 (s,
4H), 4.17 (s, 4H), 1.49 (s, 9H). *C NMR (125 MHz, CDCl;) § 162.4,
156.0, 149.4, 142.9, 124.2, 121.4, 116.9, 109.1, 80.1, 61.5, 59.6 (bs), 34.3,
28.5; ESI-MS (m/z): 316.22 [M+H]

Yield: 0.078 g (45%); tan solid

"H NMR (500 MHz, CDCl3) & 7.14 (d, J = 3.54, 1H), 6.56 (d, J = 3.65,
1H), 4.15 (s, 4H), 4.08 (s, 4H), 1.41 (s, 9H). *C NMR (125 MHz, CDCls)
8 171.7, 156.0, 139.8, 108.9,79.9, 63.5, 59.5 (bs), 34.4, 28.4; ESI-MS
(m/z): 282.19 [M+H]
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Yield: 0.266 g (87%); beige white solid

"H NMR (500 MHz, CDCl3) & 7.10 (dt, J = 1.36, 8.53, 1H), 7.05 (d, J =
7.42, 1H), 6.81 (d, J = 8.00, 1H), 6.76 (t, J=7.37, 1H), 4.60 (d, J = 10.19,
2H), 4.05 (t,J = 7.00, 2H), 3.96 (d, J = 10.32, 2H), 2.45 (t, J = 6.94, 2H),
2.32 (s, 3H), 1.48 (s, 9H). ®C NMR (125 MHz, CDCl;) § 156.5, 145.7,
132.7,126.8, 125.0, 119.4, 114.3, 79.8, 66.2, 59.4 (bs), 50.4, 31.1, 28.5,
20.3; ESI-MS (m/z): 289.13 [M+H]

Yield: 0.101 g (32%); beige white solid

"H NMR (500 MHz, CDCl3) & 6.85 (dt, J = 3.67, 8.93, 2H), 6.54 (dt, J =
3.64, 8.98, 2H), 4.48 (dd, J=0.78, 10.02, 2H), 3.95 (d, J = 10.18, 2H),
3.76 (s, 3H), 3.66 (t, J = 6.88, 2H), 2.47 (t,J = 6.78, 2H), 1.47 (s, 9H). *C
NMR (125 MHz, CDCls) & 156.5, 152.7, 141.3, 115.2, 113.5, 79.7, 65.0,
59.3 (bs), 55.8,46.4, 29.5, 28.5; ESI-MS (m/z): 305.28 [M+H]

Yield: 0.217 g (77%); beige white solid

"H NMR (500 MHz, CDCl3) & 6.96 (dt, J = 1.53, 8.82, 2H), 6.50 (m, 2H),
4.47(d,J=10.11,2H), 3.95 (d, J= 10.12, 2H), 3.66 (dt, J = 1.34, 6.84,
2H), 2.47 (t, J = 7.00, 2H), 1.46 (s, 9H). *C NMR (125 MHz, CDCl5) &
157.3 (d, Jop=236.61), 156.5, 143.4 (d, Jor=1.48), 116.1 (d, Jor=
22.27), 113.0 (d, Jeg= 7.45), 79.9, 65.0, 59.3 (bs), 46.5, 29.4, 28.5; ESI-
MS (m/z): 293.13 [M+H]

Yield: 0.283 g (93%); clear viscous oil

"H NMR (500 MHz, CDCl3) & 7.12 (t, J = 7.24, 2H), 6.86 (m, 2H), 3.90
(q, J = 8.62, 12.24, 4H), 3.34 (s, 2H), 3.25 (t, J = 6.82, 2H), 2.31 (s, 3H),
2.15 (t,J = 6.92, 2H), 1.47 (s, 9H). *C NMR (125 MHz, CDCl;) § 156.4,
148.6, 131.8, 129.1, 126.5, 121.1, 116.0, 61.42, 59.8 (bs), 50.1, 39.7, 36.7,
28.5,20.3; ESI-MS (m/z): 303.27 [M+H]

Yield: 0.164 g (54%); white solid

"H NMR (500 MHz, CDCl3) & 6.86 (dt, J = 3.78, 8.93, 2H), 6.51 (dt, J =
3.65,9.04,2H), 3.91 (d, J = 8.67, 2H), 3.85 (d, J = 8.67, 2H), 3.75 (s, 3H),
3.40 (s, 2H), 3.31 (t, J = 6.86, 2H), 2.18 (t, J = 6.85, 2H), 1.45 (s, 9H). *C
NMR (125 MHz, CDCls) 8 156.3, 151.3, 142.6, 115.1, 112.6, 79.5, 59.3
(bs), 58.3, 56.0,47.2, 39.9, 36.3, 28.4; ESI-MS (m/z): 319.29 [M+H]

Yield: 0.273 g (86%); white solid

"H NMR (500 MHz, CDCl5) & 6.94 (dt, J = 3.73, 8.83, 2H), 6.44 (m, 2H),
3.92 (d, J = 8.63, 2H), 3.86 (d, J = 8.63, 2H), 3.40 (s, 2H), 3.32 (t, J =
6.79, 2H), 2.19 (t, J = 6.82, 2H), 1.45 (s, 9H). *C NMR (125 MHz,
CDCls) 8 156.3 (d, Jop=261.87), 156.1, 144.3 (d, Jor= 1.30), 115.7 (d,
Jep=122.02), 112.2 (d, Jop=7.24), 79.6, 59.3 (bs), 58.1, 47.1, 39.9, 36.3,
28.4; ESI-MS (m/z): 307.28 [M+H]

Yield: 0.146 g (48%); clear oil

"H NMR (500 MHz, CDCl3) & 7.13 (m, 2H), 6.87 (m, 2H), 3.35 (m, 6H),
3.25 (m, 2H), 2.33 (s, 3H), 1.95 (m, 2H), 1.89 (m, 2H), 1.48 (s, 9H). *C
NMR (125 MHz, CDCl3) & 154.9, 148.8, 131.9, 129.2, 129.1, 126.6,
121.0, 116.1, 79.4, 79.3, 60.8, 60.6, 56.5, 55.9, 53.6, 50.4, 48.6, 47.8, 45.5,
36.5,35.8,35.5, 35.4,28.7, 20.5; ESI-MS (m/z): 317.28 [M+H]



Yield: 0.073 g (22%); clear oil
MeO "H NMR (500 MHz, CDCl3) § 6.85 (m, 2H), 6.51 (m, 2H), 3.75 (s, 3H),
\Q oh 349 (m,2H), 3.37 (m, 3H), 3.31 (m, 1H), 3.20 (m, 2H), 1.96 (m, 3H), 1.88
NQO‘B“ (m, 1H), 1.47 (s, 9H). *C NMR (125 MHz, CDCl;) § 154.7, 151.1, 142.8,
115.1, 112.4,79.3, 57.7, 56.0, 55.2, 53.4, 48.8, 48.0, 47.6, 45.3, 45.0, 36.0,
35.2,35.1, 28.5; ESI-MS (m/z): 333.30 [M+H]

Yield: 0.192 g (58%); white solid
"H NMR (500 MHz, CDCl3) & 6.94 (m, 2H), 6.44 (m, 2H), 3.47 (m, 2H),
F 3.42 (m, 3H), 3.28 (m, 1H), 3.18 (m, 2H), 2.02 (m, 1H), 1.94 (m, 2H), 1.82
\QN NBoc 6i  (m, 1H), 1.47 (s, 9H). ®C NMR (125 MHz, CDCl;) 5156.0 (d, Jer=
Q@ 234.25), 154.6, 144.5, 115.7 (d, Jep=22.18), 112.1 (d, Jop=7.21), 79.4,
79.3,57.5,55.8, 55.1, 48.9, 48.0, 47.5, 45.3, 45.0. 35.8, 35.1, 34.9, 28.6;
ESI-MS (m/z): 321.29 [M+H]

Yield: 0.262 g (79%); white solid
"H NMR (500 MHz, CDCl3) & 7.10 (dt, J = 1.09, 8.47, 1H), 7.03 (d, J =
BocN/\:><:N @ 7.47, 1H), 6.75 (dt, J = 0.85, 7.39, 1H), 6.48 (dd, J = 0.44, 7.89, 1H), 3.68
6j (s, 4H),3.41 (t,J=5.65,4H), 2.23 (s, 3H), 1.78 (t, J = 5.65, 4H), 1.47 (s,
9H). ®C NMR (125 MHz, CDCl;) § 154.9, 152.5, 142.3, 115.0, 114.7,

79.8, 68.5, 67.2, 55.8,45.5, 41.1 (bs), 34.8, 28.6, 27.7; ESI-MS (m/z):
261.25 [M-CCH3+H], 317.15 [M+H]

Yield: 0.262 g (79%); white solid
"H NMR (500 MHz, CDCl3) & 6.83 (dt, J = 3.47, 8.87, 2H), 6.43 (dt, J =
B /\:><: _@_ 3.37,8.91,2H),3.91 (d, J = 8.67, 2H), 3.75 (s, 3H), 3.40 (s, 2H), 3.39 (m,
ocN N OMe 6k 13
4H), 1.76 (m, J = 6.85, 2H), 1.46 (s, 9H). "C NMR (125 MHz, CDCl;) §
154.9, 152.1, 146.5, 114.8, 112.5, 79.5, 62.1, 55.8, 41.2 (bs), 35.7, 34.6,
28.5; ESI-MS (m/z): 277.26 [M-CCH;+H], 333.30 [M+H]

Yield: 0.130 g (40%); white solid

"H NMR (500 MHz, CDCL3) & 6.91 (dt, J = 2.21, 8.75, 2H), 6.36 (m, 2H),
BocN/\:><:N _@_F o 3-38(s,4H),3.39 (1,7 =566, 4H), 1.77 (t,./ = 5.70, 4H), 1.46 (s, 9H). B¢

NMR (125 MHz, CDCl3) 8 156.9 (d, Jor=233.97), 154.9, 148.4 (d, Jor =

1.73), 115.6 (d, Jep=22.22), 112.2 (d, Jep = 7.73), 79.6, 62.0, 41.0 (bs),

35.7,34.7, 28.5; ESI-MS (m/z): 265.25 [M-CCH3+H]

Yield: 0.064 g (22%); yellow oil
"H NMR (500 MHz, CDCls) & 7.06 (t, J = 7.86, 2H), 6.87 (d, J = 7.84,
E*OCNC>(N> 1H), 6.78 (t, J = 7.35, 1H), 4.09 (bs, 2H), 3.99 (t, J = 6.87, 2H), 2.72 (bs,
6m 2H), 2.33 (s, 3H), 2.10 (t, J = 7.32, 2H), 1.98 (bs, 2H), 1.80 (d, J = 12.19,
2H), 1.46 (s, 9H). *C NMR (125 MHz, CDCl;) 5 154.8, 146.3, 132.0,
128.6, 126.0, 120.3, 117.9, 79.6, 70.5, 47.5, 40.8 (bs), 34.7, 28.5, 27.9,
20.7; ESI-MS (m/z): 317.28 [M+H]

o

Yield: 0.030 g (<10%); yellow oil

"H NMR (500 MHz, CDCl3) § 6.78 (dt, J = 3.53, 8.97, 2H), 6.46 (dt, J =

3.47,8.90, 2H), 4.11 (bs, 2H), 3.73 (s, 3H), 3.66 (t, J = 7.10, 2H), 2.71 (m,
6n  2H), 2.11 (t,J=6.94, 2H), 2.04 (m, 2H), 1.70 (d, J = 12.47, 2H), 1.47 (s,

9H). ®C NMR (125 MHz, CDCl;) § 154.9, 150.1, 131.5, 126.5, 124.8,

119.2, 112.7, 79.6, 63.0, 40.9 (bs), 35.7, 34.2, 28.5, 19.7; ESI-MS (m/z):

333.30 [M+H]

BocN
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OMe
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Yield: 0.071 g (21%); yellow solid

"H NMR (500 MHz, CDCl5) & 6.89 (dt, J = 2.30, 8.84 2H), 6.42 (m, 2H),
4.14 (bs, 2H), 3.68 (m, 2H), 2.71 (bs, 2H), 2.12 (t, J=7.16, 2H), 2.04 (m,
2H), 1.72 (d, J = 12.72, 2H), 1.47 (s, 9H). *C NMR (125 MHz, CDCl;) &
157.1 (d, Jop=236.01), 154.9, 144.6 (d, Jor=2.12), 115.5 (d, Jor=
22.16), 114.4 (d, Jeg=7.57), 79.8, 68.7, 45.6, 41.1 (bs), 34.7, 28.6, 27.7;
ESI-MS (m/z): 321.15 [M+H]

Yield: 0.286 g (87%); beige solid

"H NMR (500 MHz, CDCls) & 7.12 (m, 2H), 6.86 (m, 2H), 3.43 (m, 4H),
3.27 (t,J = 6.98, 2H), 3.04 (s, 2H), 1.81 (s, 3H), 1.80 (t, J = 7.04, 2H), 1.62
(m, 4H), 1.48 (s, 9H). *C NMR (125 MHz, CDCl3) § 154.9, 148.9, 131.6,
129.1, 126.4, 120.8, 116.0, 79.4, 61.6, 49.7, 41.4 (bs), 40.3, 36.1, 28.5,
20.3; ESI-MS (m/z): 331.30 [M+H]

Yield: 0.229 g (91%); tan solid

"H NMR (500 MHz, CDCl5) § 6.85 (dt, J = 3.25, 8.99, 2H), 6.51 (dt, J =
3.37,8.82, 2H), 3.75 (s, 3H), 3.51 (m, 2H), 3.35 (m, 2H), 3.31 (t, J = 6.74,
2H), 3.11 (s, 2H), 1.88 (t, J = 6.77, 2H), 1.57 (m, 4H), 1.47 (s, 9H). *C
NMR (125 MHz, CDCl3) & 154.9, 151.0, 143.0, 115.1, 112.4, 79.5, 58.4,
56.0,46.8, 41.3 (bs), 40.7, 36.1, 35.4, 28.5; ESI-MS (m/z): 347.31 [M+H]

Yield: 0.244 g (67%); yellow solid

"H NMR (500 MHz, CDCl3) & 6.93 (dt, J = 3.72, 8.85, 2H), 6.44 (m, 2H),
3.48 (m, 2H), 3.38 (m, 2H), 3.33 (t, J = 6.90, 2H), 3.11 (s, 2H), 1.88 (t, J =
6.95, 2H), 1.59 (m, 4H), 1.47 (s, 9H). ®C NMR (125 MHz, CDCL3) &
155.9 (d, Jop=233.79), 154.9, 144.7, 115.7 (d, Jep=22.11), 112.0 (d, Jor
=17.26), 79.5, 58.3, 46.7, 41.4 (bs), 40.8, 36.0, 35.2, 28.5; ESI-MS (m/z2):
335.17 [M+H]

Yield: 0.160 g (59%); tan solid

"H NMR (500 MHz, CDCl3) § 7.16 (m, 2H), 7.02 (d, J = 7.50, 1H), 6.96
(dt, J=0.94, 7.38, 1H), 3.42 (t, J = 5.83, 4H), 2.86 (t, J = 5.39, 4H), 2.30
(s, 3H), 1.65 (t, J = 5.48, 4H), 1.52 (m, 4H), 1.47 (s, 9H). *C NMR (125
MHz, CDCl3) & 155.1, 152.4, 132.7, 131.1, 126.5, 122.9, 118.9, 79.3, 47.8,
39.5 (bs), 36.3,29.7, 28.6, 17.9; ESI-MS (m/z): 345.31 [M+H]

Yield: 0.3410 g (85%); tan solid

"H NMR (500 MHz, CDCl3) § 6.90 (dt, J = 2.25, 9.00, 2H), 6.82 (dt, J =
3.50, 9.00, 2H), 3.74 (s, 3H), 3.39 (t, J = 5.73, 4H), 3.03 (t, J = 5.36, 4H),
1.64 (t,J = 5.66, 4H), 1.45 (s, 13H). *C NMR (125 MHz, CDCls) & 155.0,
153.6, 146.3, 118.4, 114.4,79.3, 55.6, 46.6, 39.4 (bs),35.6, 29.5, 28.5;
ESI-MS (m/z): 361.33 [M+H]

Yield: 0.274 g (59%); white solid’

"H NMR (500 MHz, CDCl3) & 6.96 (dt, J = 2.26, 9.03, 2H), 6.87 (m, 2H),
3.42 (t,J=5.71,4H), 3.08 (t,J = 5.68, 4H), 1.66 (t, J = 5.70, 4H), 1.49 (s,
13H). *C NMR (125 MHz, CDCl3) & 157.9 (d, Jer = 239.67), 155.0,
148.5 (d, Jop=2.20), 117.9 (d, Jep=7.58), 115.5 (d, Jer=22.11), 79.3,
46.1, 39.5 (bs), 35.4, 29.4, 28.5; ESI-MS (m/z): 349.31 [M+H]
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