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'HNMR (CDs0D, 400 MHz): 7.07-7.03 (m, 6H),

6.97-6.94 (m, 4H), 6.23 (d, ] = 5.5 Hz, 4H) ppm. “C{'H} (CD;0D, 125 MHz): 140.16,
130.07, 123.05, 114.12, 80.93 ppm. *’F (CD;0D, 471 MHz): -80.17 ppm

goooaoan
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mmoOOO(flea)DDODO0O0O0O20mLO000O0O0000OTHR(1IOML)ODODODOOO
0000000000000 000000000010000000000000000
0000000000000 0000000000000000000000000000
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'H NMR (CDCls, 500

MHz): 7.69 (t, J = 6.5 Hz, 1H), 7.53-7.50 (m, 2H), 7.44 (t, ] = 6.5 Hz, 1H), 7.29 (d,J = 7.0

Hz, 1H), 7.20 (s, 1H), 7.09 (t, ] = 6.9 Hz, 1H), 6.98 (t. J = 6.8 Hz, 1H). 6.83 (d, J=6.8 Hz,

1H), 6.71 (dd, J = 6.9, 2.1 Hz, 1H), 6.62 (s, 1H), 6.25 (s, 1H), 4.59 (d, ] = 6.5 Hz, 1H), 3.17

(sept, J = 6.6 Hz, 1H), 2.56-1.94 (m, 8H), 1.69-1.15 (m, 23H), 0.86 (d, J = 6.6 Hz, 3H), 0.77

(d, ) =6.6 Hz. 3H), 0.55 (d, J = 6.5 Hz, 3H) ppm. "C{'H} NMR (126 MHz, CDCl;): 152.22,
150.18. 146.06, 144.92. 144.76, 138.57, 134.55, 132.84, 132.53, 132.19, 132.08, 131.98,

131.75. 129.25, 128.80, 127.50, 126.28, 125.57, 120.75, 119.28, 118.02, 116.92. 116.75,

113.55, 113.50, 70.68, 67.95, 37.55, 37.35, 37.30, 37.12, 34.18, 32.30, 31.88, 30.30, 30.02,
29.29,28.15,26.93, 26.84, 26.68, 26.58, 26.49, 25.84, 25.74, 25 41, 24.85, 24.54, 23 .84,

23.38 ppm. “'P{'H} NMR (CDCl; 100 MHz): 53.69 ppm. '°’F NMR (471 MHz, CDCls): -

77.97 ppm

oooooao

(n3-00000)Pd(tBuXPhos)(OTf)

O[(n3-00000)Pd(u -OTf)]2(0.10g00.135mmol)d 00 BuXPhos(0.115g0 0.
270mmol) 00000 0O0D0OOO0O20mLOO00ODOODODOOODOTHR(IOML) OO ODOOO
dodoooooooobodooooooboboboboool1lob0 oD o000 ooooooOooao
oo ooob oL b ooob oo LoD oooo

googo.197g0doz2o
'H NMR (CDCls, 500

MHz): 7.83 (t, ] = 5.9 Hz, 1H), 7.52-7.49 (m, 2H), 7.43 (t, ] =5.7Hz, 1H), 7.21 (s, 1H), 7.14
(d, J=5.5Hz, 1H), 7.05 (t, ] = 6.0 Hz, 1H), 6.97 (d, J = 6.7 Hz, 1H), 6.77-6.73 (m, 2H), 6.65
(dd, J=6.0, 3.1 Hz, 1H), 6.40 (s, 1H), 4.35 (d, 5.6 Hz, 1H), 3.20 (sept, J = 6.5 Hz, 1H), 2.26
(sept, J = 6.4 Hz, 1H), 2.18 (scpt, ] = 6.5 Hz, 1H), 1.54-1.47 (m, 9H), 1.45 (d, ] = 5.7 Hz, 9H),
1.41 (d, J = 5.6 Hz, 9H), 0.83-0.79 (m, 6H), 0.59 (d, ] = 5.4 Hz, 3H) ppm. “C{'H} NMR
(101 MHz, CDCls): 153.18, 148.57, 145.52, 145.32, 135.72, 134.25, 133.10, 132.99, 131.51,
129.61, 128.16, 127.96, 126.68, 126.07, 122.34, 121.45, 119.36, 116.82, 116.60, 114.60,
34.22,32.13,32.05,31.22,31.17, 30.41, 30.36, 27.89, 26.11, 25.50, 25.22, 24.77, 23.65,
23.24 ppm. 'P{'H} NMR (CDCl; 100 MHz): 82.57 ppm. "°’F NMR (376 MHz, CDCl;): -
77.92 ppm
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(n3-00000)Pd(BrettPhos)(0OTf)

O[(n3-00000)Pd(u -OTf)]2(0.10g0 0.135mmol)0d 0 0O BrettPhos(0.145g0 0.
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googo.220gdoon

10

20

30

40

50



(40) JP 7326156 B2 2023.8.15

'H NMR (CDCL, 500

MHz): 7.44 (s, 1H), 7.16-6.93 (m, 7H), 6.82 (d, J = 6.5 Hz, 1H), 6.63 (s, 1H), 6.06 (s, 1H),
4.17 (d, 5.4 Hz, 1H), 3.92 (s, 3H), 3.33 (s, 3H), 3.15 (sept, T = 5.6 Hz, 1H), 2.79 (q, T = 5.7
Hz, 1H), 2.56 (q, ] = 5.7 Hz, 1H), 2.27-1.67 (m, 16H), 1.54-0.81 (m, 20H), 0.69 (d, J=6.1
Hz, 3H), 0.45 (d. ] = 6.2 Hz, 3H) ppm. “C{'H} NMR (126 MHz, CDCl;): 154.85, 154.17,
153.51, 151.21, 151.08, 150.96, 139.93, 139.89, 135.74, 135.33, 134.74, 134.58, 129.16,
127.13, 125.74, 125.47, 124.60, 122.89, 122.59, 120.93, 119.38, 116.60, 116.43, 11546,
114.21, 114.16, 112.88, 112.84, 109.62, 109.58, 70.76, 67.95. 56.04, 54.71, 39.16, 38.98,
38.71,38.51, 34.38, 34.19, 32.77, 32.21, 31.94, 30.53, 30.51, 30.30, 29.79, 29.24, 27 35,
27.25,27.09, 26.99, 26.87, 26.79, 26.75, 26.67, 26.42, 25.83,24.93, 24 61, 24.31, 2416,
23.85 ppm. *'P{'H} NMR (CDCl; 100 MHz): 58.19 ppm. "°F NMR (471 MHz, CDCls):
-78.01 ppm

oooooao

(n3-00000)Pd(tBuBrettPhos)(OTf)

O[(n3-00000)Pd(u -OTf)]2(0.10g00.135mmol)d 00 'BuBrettPhos(0.131g
00.270mmo)J00000000020mLO000000000OTHF(AI0OML)DODOOO
0000000000000 000000000000100000000000000
O0000O00000000000000000000000000000000000
O000000.189g08200

'H NMR (CDCls,

500 MHz); 7.46 (s, 1H), 7.15 (s, 1H), 7.08 (d, J = 7.1 Hz, 2H), 7.00 (t, ] = 5.6 Hz, 1H), 6.94
(t,J=5.7Hz, 2H), 6.76 (d, ] = 6.0 Hz, 1H), 6.69 (t,] = 4.1 Hz, 1H), 6.21 (s, 1H),3.91 (d,J =
5.5 Hz, 1H), 3.86 (s, 3H), 3.29 (s, 3H), 3.16 (sept, J = 6.5 Hz, 1H), 2.35 (sept, J = 6.5 Hz, 1H),
2.22 (sept, J = 6.4 Hz, 1H), 1.52-1.46 (m, 9H), 1.43 (d, J = 6.6 Hz, 9H), 1.39 (d, ] = 6.6 Hz,
9H), 0.77 (d, J = 7.2 Hz, 3H), 0.74 (d, ] = 7.1 Hz, 3H), 0.53 (d, J = 7.2 Hz, 3H) ppm.

HC{'H} NMR (126 MHz, CDCl5): 159.07, 154.32, 153.86, 152.80, 151.01, 150.88, 140.27,
136.63, 135.79, 129.23, 127.66, 126.04, 125.15, 12437, 121.25, 119.44, 116.26, 116.08,
11581, 115.76, 115.52, 112.88, 107.62, 54.72, 5453, 40.99, 40.89, 40.24, 40.12, 34.49,
32.24,32.15,31.95,31.91, 31.30, 31.26, 26.44, 24.97, 24.68, 24.53, 24.39, 23.90 ppm.
*'P{'H} NMR (CDCl; 100 MHz): 98.34 ppm. "’F NMR (471 MHz, CDCl:): -77.93 ppm
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0.270mmol)0 00000000 O020mMLOO0O0OO0O0O0O0OO0OOTHFAOML)ODOOODO
0000000000000 D00O0O0D000D0D00D01000000000000D0000
0000000000000 000000000000000000000000000
00D0000.232g08500

10

20

30

40

50



(41) JP 7326156 B2 2023.8.15

'H NMR (CDCl;,

500 MHz): 7.42 (s, 1H), 7.18-7.15 (m, 2H), 7.10 (d, T = 7.1 Hz, 1H), 7.06 (t, ] = 6.6 Hz, 1H),
7.01 (d, J=7.1Hz, 1H). 6.93 (t,J = 6.5 Hz, 1H), 6.81 (d, J=7.0 Hz, 1H), 6.64 (t, J = 4.4 Hz,
1H). 6.32 (s, 1H), 3.92 (s, 3H), 3.31 (s, 3H), 3.19 (sept. J = 6.5 Hz, 1H), 2.35 (sept, ] = 6.5 Hz,
1H), 2.32 (sept, J = 6.5 Hz, 1H), 2.22-2.00 (m, 16H), 1.77-1.47 (m, 23H), 0.82 (d, ] = 6.5 Hz,
3H), 0.70 (d, J = 6.5 Hz, 3H), 0.60 (d, J = 6.4 Hz, 3H) ppm. “C{'H} NMR (126 MHz,
CDCl5): 157.85, 157.05, 154.68, 153.75, 151.06, 150.94, 140.84, 140.79, 137.22, 136.09,
135.93, 12932, 127.34, 126.74, 124,48, 121.20, 119.59, 115.66, 115.61, 115.43, 115 .38,
115.19, 112.99, 112.96, 54.73, 54.56, 45.99, 45.90, 44 .88, 44 80, 42.06, 41.49, 36.17, 35.99,
34.53,32.24, 31.97, 30.30, 29.15, 29.08, 26.42, 24.97, 24.79, 24.76, 24.56, 23.80 ppm.
3Ip{'"H} NMR (CDCl; 100 MHz): 94.92 ppm. ’F NMR (471 MHz, CDCl;): -77.95 ppm

0oooooao
0050(n3-00000)Pd(AdBrettPhos)(OTf) 00O OOORTEPO DO ODODOODOD
000000000000 D0O00O

0oooooao
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O[(n3-00000)Pd(p -OTf)]2(0.10g0 0.135mmol)0 O O Mes'BuXPhos(0.130g
00.270mmo) 000000000 020mLO0000O0DO0OOTHF(AOML)ODO OO
0000000000000 0000000000001000000000000000
0000000000000 000D00D00D00O00O0000DO0DO00DO0DOooDOooGoOan
00D00000.207g09000

'H NMR (CDCl;,

500 MHz): 7.55 (s, 1H), 7.21 (s, 1H), 7.13 (d, J= 5.9 Hz, 1H), 6.99 (d, ] = 5.8 Hz, 1H), 6.91
(t,J=6.7Hz, 1H), 6.81 (t, J =4.4 Hz, 1H), 6.75 (d, ] = 5.6 Hz, 1H), 6.43 (s, 1H), 3.80 (d, J =
5.6 Hz, 1H), 3.21 (sept, J = 6.3 Hz, 1H), 2.57 (s, 3H), 2.42 (sept, J = 6.3 Hz, 1H), 2.35 (sept, J
=6.5 Hz, 1H), 2.26 (s, 6H), 2.12 (s, 3H), 1.55-1.49 (m, 18H), 0.83 (d, ] = 6.5 Hz, 3H), 0.76
(d, J=6.5Hz, 6H), 0.51 (d, J = 6.3 Hz, 3H) ppm. C{'H} NMR (126 MHz, CDCl;): 157.87,
154,42, 152.47, 141,52, 141.30, 141.25, 138.54, 138.46, 137.74, 136.44, 136.33, 132.68,
13249, 129.17, 127.81, 126.46, 125.49, 124.98, 121.91, 119.50, 117.53, 117.48, 114.77,
114.58, 81.41, 81.38, 41.48, 41.42, 41.06, 40.98, 34.52, 33.15, 33.10, 32.81, 32.75, 32.67,
32.56, 26.94, 26.64,25.26,25.21, 24.79, 24.69, 24.01, 18.97, 17.41, 17.29 ppm. *'P{'H}
NMR (CDCl; 100 MHz): 106.47 ppm. “F NMR (471 MHz, CDCl;): -77.88 ppm
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(42) JP 7326156 B2 2023.8.15

'H NMR (CDCls, 500

MHz): 7.56 (s. 1H), 7.30 (d, ] = 6.2 Hz, 1H), 7.23 (s, 1H), 7.11 (d, J = 5.4 Hz, 1H), 7.03-6.91
(m, 3H), 6.79-6.73 (m, 2H), 6.30 (s, 1H), 3.99 (d, J = 5.4 Hz, 1H), 3.90 (s, 3H), 3.20 (sept, J

= 6.2 Hz, IH), 2.43 (sept, J = 6.3 Hz, 1H), 2.33 (sept, ] = 6.2 Hz, 1H), 1.61-1.42 (m, 27H),
1.03 (s, 3H), 0.93 (d, ] = 6.5 Hz, 3H), 0.83 (d. ] = 6.4 Hz, 3H), 0.51 (d, ] = 6.5 Hz, 3H) ppm.
BC{'H} NMR (126 MHz, CDCl3): 159.13, 157.21, 154.49, 152.27. 140.80, 131.57, 129.39,
127.83, 126,51, 125.39, 121.57, 119.56, 116.86, 116.80, 115.45, 11526, 111.98, 77.25, 54.60,
41.16, 41.05, 40.65, 40.53, 34.49, 32.33, 32.29, 32.14, 32.09, 31.68, 31.63, 27.76, 25.84,
25.10,24.71, 24.63,23.96, 19.21 ppm. *'P{'H} NMR (CDCl; 100 MHz): 96.95 ppm. "°F
NMR (471 MHz, CDCls): -77.92 ppm

Ooooooao
(n3-00000)Pd(AIPhos)(OTf)

O[(n3-00000)Pd(u -0OTf)]2(0.10g00.135mmol)d 00 AIPhos(0.220g0 0.27
OmmohDOOODODDDDOO20mLO00000O0O0O000THR(IOML)ODODDOOOO
0000000000000 00D0D0000D01000000000000000000
0000000000000 0000000000000000000000000000
000.259g0810 0

'H NMR (CD;0D, 500

MHz): 7.83 (s, 1H), 7.53 (t, J = 6.5 Hz, 1H), 7.27 (d, J = 5.6 Hz, 1H), 7.21-7.15 (m, 2H), 7.02
(t, J=6.4Hz, IH), 6.84 (s, IH), 6.75 (s, I1H), 6.24 (d, T =5.5Hz, 1H), 4.15(d, T =4.5 Hz,
1H), 4.00 (s, 3H), 2.92-2.85 (m, 3H), 2.60 (sept, ] = 4.9 Hz, 1H), 2.46 (sept, ] = 5.0 Hz, 1H),
2.26-1.99 (m, 20H), 1.83-1.40 (m, 19H), 1.28-0.69 (m, 19H) ppm. C NMR (101 MHz,
CDCls): 156.24, 151.87, 149.52, 145.37, 142,68, 142.50, 133.51, 12929, 124.85, 123.44,
123.30, 121.76, 121.64, 116.76, 116.00, 106.81, 63.19, 50.18. 41.27, 41.15, 40.34, 40.25,
37.30, 36.86, 31.33, 28.40, 28.28, 26.36, 24 45, 24.36, 24.27 ppm. *'P{'"H} NMR (CD;0D
100 MHz): 93.15 ppm. ’F NMR (376 MHz, CDCls): -82.76, -140.45, -142.60, -147.39, -
148.47 ppm
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(43) JP 7326156 B2 2023.8.15

'H NMR (CDCl;,

500 MHz): 7.89 (m, 1H), 7.82 (t, = 6.5 Hz, 1H), 7.71 (t, ] = 6.6 Hz, 1H), 7.52 (. ] = 6.4 Hz,
1H), 7.31 (m, 2H), 7.19 (t, ] = 6.2 Hz, 1H), 7.08-6.99 (m, 3H), 6.19 (s, 1H), 4.54 (t, J=5.3
Hz, 1H), 4.21 (d, J = 5.0 Hz, 1H), 3.95-3.82 (m, 2H), 3.28 (t, ] = 6.1 Hz, 2H), 3.04 (d, ] =55
Hz, 1H), 2.46 (d, ] = 5.5 Hz, 1H), 2.27-1.92 (m, 15H), 1.78-1.55 (m, 15H) ppm. “C{'H}
NMR (126 MHz, CDCls): 159.97, 159.87, 138.72, 137.41, 134.80, 134.09, 128.87, 128 48,
125.91, 125.76, 125.69, 125.36, 125.09, 121.18, 120.36, 112.79, 112.73, 106.15, 106.00,
67.96, 67.20, 66.60, 65.38, 64.67, 64.63, 60.37, 59.82, 44.17, 44.06, 42.96, 42.86, 41.96,
41.86, 41.52, 40.40,37.04, 35.90, 35.82, 28.94, 28.88, 28.53, 28 .45, 28.38, 28.30, 25.60 ppm.
P{'H} NMR (CDCl; 100 MHz): 85.45 ppm. °’F NMR (471 MHz, CDCl3): -78.17 ppm

Ooooooao
(n3-00000)Pd(PipDalPhos)(OTf)

O[(n3-00000)Pd(p -OTf)]2(0.10g0 0.135mmol)0 0 0 PipDalPhos(0.125g0
0.270mmo)0 00000000 020MLOOO0ODDOOOOOTHF@AOML)OOOOO
0000000000000 00D0D000D0D0D0001000000000000000
0000000000000 0000000000000000000000000000
000000.213g09500

'HNMR (CDCl;,

500 MHz): 8.04 (dd, ] =5.4, 3.9 Hz, 1H), 7.73 (m, 2H), 7.47 (t, ] = 5.6 Hz, 1H), 7.30 (d,J =
5.5Hz 2H), 7.18 (t, ] = 6.3 Hz, 1H), 7.02 (t, ] = 6.1 Hz, 1H), 6.87 (d, J = 5.4 Hz, 1H), 6.82 (s,
1H), 6.08 (s, 1H), 3.09 (q, J = 4.8 Hz, 2H), 2.85 (d, J = 5.0 Hz, 1H), 2.58 (d, J = 5.0 Hz, 1H),
2.22-1.92 (m, 18H), 1.76-1.55 (m, 18H) ppm. “C{'H} NMR (126 MHz, CDCl): 160.84,
160.72, 139.25, 137.81, 134.42, 134.18, 128.65, 128.23, 126.29, 126.23, 125.96, 124.59,
12431, 121.14, 120.87, 111.63, 106.69, 106.54, 67.96, 63.46, 62.66, 61.09, 43.92, 43 81,
43.08, 42.98, 41.60, 40.34, 35.98, 35.81, 28.51, 28.39, 28.31, 26.18, 25.59, 25.49, 20.78 ppm.
JIP{'H} NMR (CDCl; 100 MHz): 86.45 ppm. F NMR (471 MHz, CDCl;): -78.09 ppm

oooogoao
(n3-00000)Pd(TrippyPhos)(OTf)

O[(n3-00000)Pd(p -OTf)]2(0.10g0 0.135mmol)0 00 TrippyPhos (.119g0 0
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goboobgo.175g08000
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(44) JP 7326156 B2 2023.8.15

'H NMR (CDCls, 500

MHz): 8.08 (t, J = 6.4 Hz, 1H), 7.85 (d. J = 7.2 Hz, 2H), 7.68 (m, 3H), 7.49 (t, ] = 5.4 Hz,

1H), 7.43-7.39 (m, 3H), 7.22-7.18 (m, 3H), 6.99 (d, J = 5.4 Hz, 1H). 6.83 (t, ] = 3.2 Hz, 2H).

6.68 (d, J=35.0H, 1H), 6.62 (dd, ] =5.6, 2.3 Hz, 1H), 6.49 (t, ] = 4.3 Hz, 1H), 6.08 (s, 1H),

472 (d, ) =6.0 Hz, 1H), 1.54 (d, 7.7 Hz, 9H), 1.45 (d, J = 7.6 Hz, 9H) ppm. "C{'H} NMR

(126 MHz, CDCls): 167.22, 154.70, 143.25, 136.80, 136.48, 134.86, 132.27, 131.83, 131.22,

130.62, 129.81, 129.50, 128.53, 128.38, 128.13, 127.87, 127.03, 120.65, 119.37, 118.95,

112.21, 112.17, 109.81, 103.10, 102,93, 38.84, 38.77, 38.74, 38.66, 31.50, 31.45, 29.58,

29.53 ppm. *'P{'H} NMR (CDCl; 100 MHz): 67.63 ppm. ’F NMR (471 MHz, CDCls): -

77.90 ppm
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(45) JP 7326156 B2 2023.8.15
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