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godooooilooooboooooboodoDbobbooooboDboo oo boooooooao
ooooDD120mM0000Q0O0DDODOO0OO0120MO00000000000OOODOOO
oo oooboooooooboD b oo oooooDooz22000b D00 o0oObO
gooooz20nm00000d0b0bo00d0oDb0bOo00o0oDoDbOOoooDoODoOoDoooDoDooOooOoao
OoooDDoDDODOO0oOoOooOooe72mgl OB dOOOnDO 30
Oo00o0ooOoao
590 vyield; white solid; Rg = 0.50 (hexane/ethyl acetate = 1/1); *H NMR (400 MHz
, CDCl3) & 3.77 (s, 2H), 6.81 (d, J = 7.8 Hz, 1H), 6.88 (d, J = 7.5 Hz, 1H), 7.1
7 (d, J=7.5Hz, 1H), 7.22 (d, J = 7.8 Hz, 1H), 7.33 (dd, J = 7.8, 5.2 Hz, 1H),
7.84 (dd, J = 7.8, 7.8 Hz, 1H), 7.96 (d, J = 8.2 Hz, 1H), 8.43 (d, J = 7.8 Hz,
1H), 8.47 (d, J = 8.2 Hz, 1H), 8.71 (d, J = 5.2 Hz, 1H), 8.80 (s, 1H): 13C NMR (
100 MHz, CcDCl3) & 116.0, 119.0, 121.0, 121.1, 123.6, 123.8, 129.5, 130.6, 135.3
, 137.0, 137.5, 143.9, 149.3, 149.5, 154.9, 156.0; IR (KBr, v / Cm‘l) 3346, 321
9, 1459, 1357, 1240, 1094, 994, 858, 751, 644; HRMS (ESI1*) Calcd for C,gH,sNsNa
([M+Na]™*) 270.1002, Found 270.1007. 40

goooooaon

ocoooo@oo@Epoo’ oooooDOoljooogoo)YooDoooooooooDooao
g

ooocooao



(10) JP W02015/115519 Al 2015.8.6

ogogoano

Ooooao
Oo0(Do0’ 0D0ooooD]oooo)ooooOo371 mg, 1.5 mmol, 1.0 equivO
0000000 O0oo0oO0Doo0D0O00o0.29 mb, 2.3 mmol, 1.5 equivi 000 0OO0OOOS.
mtOOOoODOoDOoO0DooDoooDoooDoooooDUoooDoooDooDoooDoooDooao
000DD0DD0D0000000D0DD0ODO0D0DO0O00O0281 mgh O00O5000 000
Ooooao
500 vyield; white solid; Ry = 0.53 (hexane/ethyl acetate = 1/2); *H NMR (400 MHz
, CDCI3) 6 0.94-1.10 (m, 3H), 1.27-1.34 (m, 3H), 1.52-1.67 (m, 2H), 1.86-1.89 (m
, 2H), 3.51-3.59 (m, 1H), 4.86-4.97 (m, 1H), 6.26-6.35 (m, 1H), 7.21 (dd, J = 7.
2, 6.3 Hz, 1H), 7.30 (d, J = 6.3 Hz, 1H), 7.35 (dd, J = 7.2, 7.2 Hz, 1H), 7.42 (
d, J =7.2 Hz, 1H), 7.84-7.87 (m, 2H), 7.92 (d, J = 8.6 Hz, 1H), 8.39 (d, J = 8.
0 Hz, 1H), 8.44 (d, J = 8.6 Hz, 1H), 8.69-8.71 (m, 2H); *3C NMR (125 MHz, CDCl3)
6 25.0, 25.6, 33.7, 49.2, 121.1, 121.3, 122.5, 123.8, 124.1, 129.0, 129.6, 130
-4, 134.8, 136.6, 137.2, 137.9, 149.4, 149.5, 154.8, 155.1, 155.5; IR (KBr, v 7/
cm~—1) 3245, 3219, 1458, 1367, 1240, 1094, 994, 858, 751, 644; HRMS (ESI*) Calcd
for C,5H,-,N,Na0 ([M+Na]™) 395.1842, Found 395.1850.

Oo0ooao
Oooo
000000 oD0ooDoDoooDooDoooDoooo
Oooo
00
(o00[@oo0’ ooooDoo)oooDOo)o0oDUO0OoDOoDOooDOoDOoODOOaO
Oooao
00

OO o ooo

Oooooogogo
OO0 ooogd

OoDoooao

62% yield; white solid; Rg = 0.32 (hexane/ethyl acetate = 1/1); *H NMR (500 MHz,
CDCl3) 6 0.79 (t, J = 6.9 Hz, 3H), 1.16-1.22 (m, 6H), 1.33-1.38 (m, 2H), 3.14
(td, J = 7.2, 7.2 Hz, 2H), 5.48 (brs, 1H), 6,70 (s, 1H), 7.12-7.20 (m, 2H), 7.32
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(11) JP W02015/115519 Al 2015.8.6

(dd, J = 6.3, 4.6, 1.2 Hz, 1H), 7.39 (ddd, J = 6.3, 4.8, 1.1 Hz, 1H), 7.69 (dd
d, J =8.5, 7.6, 2.2 Hz, 1H), 7.81 (ddd, J = 7.7, 7.6, 1.6 Hz, 1H), 8.06 (d, J =
8.1 Hz, 1H), 8.15 (d, J = 8.5 Hz, 1H), 8.19 (d, J = 8.1 Hz, 1H), 8.56 (d, J = 2
.2 Hz, 1H), 8.64 (dd, J = 4.0, 1.1 Hz, 1H); *3C NMR (125 MHz, CDCl3) & 14.0, 22
.5, 26.6, 30.0, 31.5, 40.2, 120.9, 121.1, 122.3, 123.2, 124.0, 128.4, 129.4, 130
-1, 135.1, 136.9, 137.1, 137.1, 149.1, 149.4, 154.3, 155.2, 156.1; IR (KBr, v 7/
cm™1) 3292, 2922, 2855, 1626, 1457, 1371, 1266, 1090, 856, 649; HRMS (ESI*) Cal
cd for C,gH,gN,NaO ([M+Na]™) 397.1999, Found 397.1997.
Oooo
o0
(00 [@oO0’" OoDoDOoOo]ODO0OOoO0O)Y OOoDDUODODODODODODODODODDODODOO

0O

I [ B
OO o0oOogo

[
[ |

OMe

OoDoooo

6.5% yield; white solid; Ry = 0.50 (hexane/ethyl acetate = 1/2); *H NMR (400 MHz
, CDCIl3) 6 3.62 (s, 3H), 6.71 (d, J = 8.6 Hz, 2H), 6.98 (d, J = 8.6 Hz, 2H), 7.

20-7.22 (m, 1H), 7.36-7.38 (m, 3H), 7.46-7.49 (m, 1H), 7.54 (s, 1H), 7.81 (dd, J
= 8.0, 2.0 Hz, 1H), 7.89 (ddd, J = 8.0, 7.7, 1.7 Hz, 1H), 7.94-7.96 (m, 1H), 8.

44 (d, J = 8.0 Hz, 1H), 8.46 (d, J = 8.0 Hz, 1H), 8.63 (d, J = 1.7 Hz, 1H), 8.73
(d, J = 4.6 Hz, 1H); *3C NMR (125 MHz, DMSO-dg) & 55.6, 114.1, 120.4, 121.0, 1

24.7, 126.8, 127.8, 129.2, 130.2, 130.6, 132.0, 135.5, 135.7, 137.1, 137.6, 137.

9, 149.3, 149.8, 154.2, 155.3, 157.2, 181.4; IR (KBr, v / cm~1) 3278, 1636, 1509
, 1458, 1370, 1244, 1111, 855, 756, 649; HRMS (ESI1™) Calcd for C,, H,oN,NaO,([M+N

al]™) 419.1478, Found 419.1458.

Oooooo

Ooogao

oOo(@oUo@OooD’ oooooojJjoooDoo)oooDUooDDOooDoDooODoDoDoDoOooaOo
OoDOooOooDoo

Oooooao
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ogogoano

CF3

oooooao

50% yield; pale yellow solid; Rg = 0.63 (hexane/ethyl acetate = 1/2); *H NMR (40
0 MHz, CDCl3) & 7.10-7.16 (m, 2H), 7.35-7.53 (m, 7H), 7.64 (d, J = 8.1 Hz, 1H),
7.84-7.85 (m, 2H), 8.22 (brs, 1H), 8.42 (d, J = 8.3 Hz, 1H), 8.52 (d, J = 1.3 H
z, 1H), 8.57 (d, J = 3.1 Hz, 1H), 9.35 (brs, 1H); *3C NMR (125 MHz, CDCl3) & 11
8.1, 118.7, 121.1, 121.3, 123.2, 123.6 (q, J = 33.6 Hz), 124.3 (g, J = 271 Hz),
124.5, 126.1 (g, J = 3.6 Hz), 127.2, 129.9, 130.3, 135.8, 136.9, 137.7, 138.6, 1

43.0, 149.5, 150.1, 153.2, 153.5, 154.3; *°F NMR (368 MHz, CDCl;) & -63.8 (s, 3
F); IR (KBr, v / cm~1) 3331, 3058, 1716, 1654, 1449, 1329, 1165, 1014, 842, 759

HRMS (ESI™) Calcd for C,,H,,F3N,NaO ([M+Na]™) 457.1247, Found 457.1252.
ooooao

000

O(@OO0O[@O0OD0’ 000000 ]00000)00000DO0DO0ODODODOODOOan

0o

Ooooao

000

Y A

oooooao
27% yield; white solid; Rg = 0.64 (hexane/ethyl acetate = 1/2); *H NMR (400 MHz,
CDCl3) & 0.85 (t, J = 7.5 Hz, 3H), 1.20-1.28 (m, 2H), 1.38-1.46 (m, 2H), 2.38
(t, J = 7.7 Hz, 2H), 6.94 (d, J = 1.9 Hz, 2H), 7.05-7.15 (m, 4H), 7.34 (dd, J =
7.2, 4.9 Hz, 1H), 7.41 (ddd, J = 7.7, 7.7, 1.7 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H)
, 7.82 (dd, J = 7.2, 7.2 Hz, 1H), 8.01-8.03 (m, 1H), 8.15-8.16 (m, 1H), 8.30 (d,
J = 8.6 Hz, 1H), 8.52 (s, 1H), 8.65 (d, J = 4.6 Hz, 1H); 13C NMR (125 MHz, CDCI
3) & 14.0, 22.4, 33.7, 35.0, 120.6, 121.0, 121.3, 121.4, 123.2, 124.2, 127.8, 1
29.0, 129.6, 130.2, 135.1, 136.2, 136.8, 137.3, 138.1, 138.3, 149.4, 149.7, 153.
6, 154.4, 155.0; IR (KBr, v / cm™ 1) 3293, 1637, 1546, 1509, 1458, 1372, 1246, 1
122, 799, 757; HRMS (ESI*) Calcd for C,,H,gN4NaO ([M+Nal™) 445.1999, Found 445.1
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goooao

0O

@goo[@Eoor coooDoolooDooOo)oooDUoooDoooooDoooDoooDOd
uaggoano

oooao
00

o0 0oo0ood
o0 Ooogood

ooDoooo

58% yield; white solid; Rg = 0.30 (hexane/ethyl acetate = 1/1); *H NMR (400 MHz,
CDCIZ) 6 2.15 (s, 6H), 5.73 (s, 1H), 6.19 (s, 1H), 6.78-6.80 (m, 1H), 6.84 (d,
J =6.7 Hz, 2H), 7.13-7.18 (m, 2H), 7.36-7.44 (m, 2H), 7.48 (d, J = 7.6 Hz, 1H)
, 7.89 (ddd, J = 7.6, 7.6, 1.8 Hz, 1H), 8.23 (d, J = 8.1 Hz, 1H), 8.29 (d, J = 8
.5 Hz, 1H), 8.39 (s, 1H), 8.43 (d, J = 8.1 Hz, 1H), 8.75 (d, J = 4.9 Hz, 1H); 13

C NMR (125 MHz, CDCI3) & 18.3, 120.9, 121.1, 124.1, 128.4, 128.5, 129.0, 129.6,
130.0, 132.8, 133.8, 136.1, 137.0, 137.1, 137.3, 149.1, 149.5, 154.1, 155.3, 15

5.6, 155.7, 157.0; IR (KBr, v / cm™1) 3265, 1632, 1550, 1457, 1371, 1240, 1002,
855, 797, 717; HRMS (ESI™) Calcd for C,ogHooN,NaO ([M+Na]l™) 417.1686, Found 417.
1679.

OoDoooao

Oooano

oo(@oUoo@OoUooD’ oooo0ojoooDoo)H)OOoooDUooDDOooDOoDooODOoDoDOoOoOaOo
O

OoDoooo

ooooao

OoDoooao

51% yield; white solid; Ry = 0.36 (hexane/ethyl acetate = 1/1); *H NMR (400 MHz,
CDCl3) 6 0.96-1.12 (m, 3H), 1.24-1.37 (m, 2H), 1.55-1.63 (m, 4H), 1.90-1.93 (m
, 2H), 4.14 (s, 1H), 5.71 (s, 1H), 7.30-7.34 (m, 2H), 7.41-7.54 (m, 3H), 7.82 (d
, J=8.1Hz, 1H), 7.85 (ddd, J = 8.1, 8.1, 2.2 Hz, 1H), 8.40 (d, J = 8.1 Hz, 1H
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), 8.47 (d, J = 9.0 Hz, 1H), 8.68-8.73 (m, 2H); *3C NMR (100 MHz, CDCl3) & 24.8
, 256.5, 32.7, 54.1, 121.1, 121.4, 124.0, 127.9 (2C), 128.6, 130.0, 131.6, 133.6,
135.3, 137.0 (2C), 148.9, 149.4, 155.7, 155.8, 179.5; IR (KBr, v / cm~1) 3293,
2931, 2857, 1637, 1458, 1373, 1229, 1001, 841, 656; HRMS (ES1™) Calcd for C,3H,

AN NaS ([M+Nal™) 411.1619, Found 411.1611.

OoDoooo

Oo0ogao

OoooOoO(doouoo’ oooooojoooDoooooo)oooao

Oooooo

ooooao

ooDoooo

PdCl1,(PPh3)>(1.8 mg, 2.5 p mol, 0.5 mol%)Od Cul (1.0 mg, 5.0 p mol, 1.0 mol%)O O
0odoooooooo’ oooood (118 mg, 0.50 mmol, 1 equiv)O O O OO OOO
O (.3mb)ooisco0o0oo0ooDoooDooooooooDgd (93 p L, 0.6 mmol, 1.2
equiv) O OOQoQODOov7o0O03.50000000 ODO0DDODOoOoDOoOoDOooODOooOooDOoOO
0odooDo0oooDoDoooooD @m0 oDoDooooDoDoOo@x 20mbHOO0OO
gogoobooooobbooobboo bbb buoUooDbbooobbooo
O0O0O00DO0o0DO0O0oDOoDi106 mg (780 00 O00OOOOODOO

gooooao

78% yield; white solid; Rg = 0.15 (hexane/ethyl acetate = 3/1); *H NMR (400 MHz,
CDCl3) 6 4.32 (brs, 2H), 6.72-6.77 (m, 2H), 7.18 (dt, J = 7.6, 1.3 Hz, 1H), 7.

34 (dd, J = 7.6, 4.9 Hz, 1H), 7.40 (dd, J = 8.1, 1.8 Hz, 1H), 7.84 (dd, J = 7.6,
7.6 Hz, 1H), 7.93 (dd, J = 8.1, 2.2 Hz, 1H), 8.41-8.44 (m, 2H), 8.70 (d, J = 4.

0 Hz, 1H), 8.81 (dd, J = 8.2, 1.8 Hz, 1H); *3C NMR (125 MHz, CDCl3) & 90.4, 91.

8, 107.3, 114.6, 118.2, 120.5 (2C), 121.5, 124.0, 130.4, 132.5, 137.1, 139.2, 14

8.1, 149.4, 151.5, 154.9, 155.6; IR (KBr, v / cm~1) 3313, 2362, 2206, 1624, 156

9, 1488, 1459, 1312, 1093, 739; HRMS (ESI1™) Calcd for C,gH;3NgNa ([M+Na]™) 294.1

007, Found 294.0999.

gooooao

oooooooo(dooo’ DooooooDoooooDoDoOo))Doo0ooDoooooao
ooo

oOooooo
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goooano

oOooooo

Oo0O0o0o0oDoDoooDOooDOoooDoooaog

Oooooo

46% yield; white solid; Rg = 0.29 (ethyl acetate); *H NMR (500 MHz, CDCl3) & 6.

49 (brs, 1H), 7.04-7.10 (m, 3H), 7.29-7.30 (m, 1H), 7.34-7.41 (m, 4H), 7.47-7.49
(m, 2H), 7.58 (d, J = 6.3 Hz, 1H), 7.86 (dd, J = 5.8, 5.8 Hz, 1H), 8.30 (d, J =
6.7 Hz, 1H), 8.37 (d, J = 10.2 Hz, 1H), 8.44 (d, J = 6.3 Hz, 1H), 8.56 (s, 1H),
8.72 (d, J = 3.6 Hz, 1H); *3C NMR (125 MHz, CDCl3) & 88.8, 92.7, 111.4, 119.4,
134.4, 120.4, 121.6, 122.8, 123.4, 124_.3, 125.7, 127.7, 129.8, 130.5, 132.2, 13

7.2, 139.5, 139.9, 149.5, 151.7, 153.0, 155.3, 155.4; IR (KBr, v/ cm™1) 3299,
1644, 1576, 1552, 1458, 1296, 1091, 794, 743, 692; HRMS (ESI1") Calcd for C,gH;gN

aNaO ([M+Na]™) 413.1378, Found 413.1388.

Oooooo

Oooo

00000000 ooDUoooDOooo0DooDoooDUoooDooooo0Oao
OD0DO0O0O0DO000DO0OD0DONNDDODOOODODODODODO(72-4 mg, 0.250 mmol, 1.00 equi

v) 0000000 @.5m)0000 [Ir(OMe)(cod)], (1.2 mg, 1.9 p mol, 0.75 molO )
OCoOo@oUo oo’ cooooo]oDoooOo)YOoooooDoooDoooooDooao
01.2mg, 3.8 pumol, 1.5 mol0) 0000000 OODDODDOOOOOA47.6 mg, 0.188 m
mol, 0.750 equiv)0 0 002500240 0 0 000000000000 0O0ODOOrecycling
preparative HPLCO 0 0 00D 0O O OO DODOO

OoDoooao

ooooao

[I{OMe)(cod)], (0.75 mol%)

o
0 0 Ligand (1.5 mol%)
Nhex) + 7| B—E >
0] (0] p-xylene, 25 °C, 16 h

(0.167 M) Bopin,
(0.75 equiv) 0
Q | pinB
N(hex
i XY “N(hex), (hex),
+
//
pinB Bpin

0Doo0o0o
0000000000000 O000000
0O00O0o0o

NNOODOOOooobobooooboooobboogooobooogoboboogoboboogano
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goooooooboogoano

0ooooo
ooooo
@)
pinB
N(hex)2
10
oooooo
40% yield; colorless oil; *H NMR (500 M Hz, CDCl3) & 0.82 (t, J = 6.9 Hz, 3H),
0.89-0.92 (m, 3H), 1.10-1.21 (m, 6H), 1.30-1.41 (m, 18H), 1.46-1.50 (m, 2H), 1.6
5-1.66 (m, 2H), 3.15 (t, J = 6.9 Hz, 2H), 3.46 (t, J = 7.2 Hz, 2H), 7.38 (dd, J
= 8.0, 7.2 Hz, 1H), 7.43 (ddd, J = 8.0, 1.7, 1.7 Hz, 1H), 7.78 (s, 1H), 7.80 (dd
d, 3 =7.2, 1.7, 1.7 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 14.1, 14.2, 22.6, 22.8
, 25.0, 26.3, 26.9, 27.6, 28.8, 31.4, 31.8, 45.0, 49.2, 84.1, 127.8, 129.3, 132.
7, 135.4, 136.8, 171.8; *'B NMR (130 MHz, CDCl3) & 30.2; IR (neat, v / cm 1) 2
930, 2858, 1626, 1411, 1358, 1319, 1144, 861, 754, 666; HRMS (ES1*) Calcd for C,
sH4>BNNaO; ([M+Na]™) 438.3150, Found 438.3151. 20
oooooo
NNNODODDODDODDODDODDODDDODDODDODDODODDODDODDODDODDODDODDODDODDODODDODDDODDODDODDODDODDODODODDODOO
00O0000O0O0O0OOoOoOOO
oooooo
ooooao
O
N(hex),
i 30
pinB
oooooo

3.30 vyield; colorless oil; H NMR (500MHz, CDCl3) & 0.82 (t, J = 7.2 Hz, 3H),
0.89-0.92 (m, 3H), 1.06-1.11 (m, 4H), 1.18-1.25 (m, 2H), 1.35-1.36 (m, 18H), 1.4
6-1.47 (m, 2H), 1.63-1.66 (m, 2H), 3.13 (t, J = 6.9 Hz, 2H), 3.46 (t, J = 7.2 Hz
, 2H), 7.32 (d, J = 8.3 Hz, 2H), 7.81 (d, J = 8.3 Hz, 2H); *3C NMR (125 MHz, CDC
1,) & 14.0, 14.1, 22.5, 22.7, 25.0, 26.3, 26.8, 27.6, 28.7, 31.4, 31.7, 44.8, 4
9.0, 84.1, 125.7, 134.8, 140.1, 171.6; B NMR (130 MHz, CDCl;) & 29.9; IR (nea
t, v / cm 1) 2929, 1636, 1511, 1396, 1360, 1322, 1144, 1108, 859, 659; HRMS (ES 40
1") Calcd for C,gH,,BNNaOs([M+Na]*) 438.3150, Found 438.3170.

Ooo00Q0O
NN.NOODODODDODODODODDODDODOOOOOOOO0D0O0O000000D00000O00O00On
000000000000 00000
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goooano

inB
P N(hex),

Bpin

Ooooooao

3.00 yield; colorless oil; *H NMR (500 MHz, CDCl3) & 0.81 (t, J = 7.2 Hz, 3H),
0.90-0.93 (m, 3H), 1.10-1.27 (m, 10H), 1.31-1.35 (m, 28H), 1.62-1.66 (m, 2H), 3
.12 (&, J = 6.9 Hz, 2H), 3.44 (t, J = 7.2 Hz, 2H), 7.88 (s 2H), 8.26 (s, 1H); 1=
C NMR (100 MHz, CDCl3) & 14.1, 14.2, 22.5, 22.8, 25.0, 26.3, 27.0, 27.7, 28.9,
31.4, 31.8, 45.0, 49.3, 84.0, 135.5, 136.3, 141.7, 171.7; 1B NMR (130 MHz, CDCI
3) & 32.9; IR (neat, v / cm™ 1) 2929, 1628, 1329, 1265, 1142, 967, 889, 801, 75
5, 718; HRMS (ESI1™) Calcd for C31H53BZNNa05([M+Na]+) 564.4002, Found 564.4021.
oooooao

000000000 oDUOoU0DUoOUUo0DUOoOo0DUOO0U0DUO0DUO0ODUOOoDODUOUDUOUDOOO
O

DO0ONNODOODODODODOOODOOOODOOODOOODOOODOOOODOOOODOO0O0O
0000000000000 D0D00O0O00O0O000O0O000ONNDOODOOOODOOOO
0000000000000 0000000000000000000000000000
0000000
Do0o0O0O0D
Doooao
O
pinB
N(hex)s
OMe
O
N(hex),
pinB OMe
Do0o0O00o

630 yield [meta/para = 7.5]; colorless oil; **B NMR (130 MHz, CDCl3) & 31.9; 1
R (neat, v / cm™1) 2930, 1627, 1410, 1355, 1140, 1027, 965, 851, 754, 683; HRMS
(ES1™) cCalcd for C,gH,,BNNaO,([M+Na]l™) 468.3256, Found 468.3246.
NNNOODODODODODODODDODODODODODODODODODODODODODODODODODODDODODODODDODODODODODODODRD
0000000000000 000D00000 *H NMR (400 MHz, CDCI3) & 0.80 (t, J
= 7.4 Hz, 3H), 0.91 (t, J = 6.7 Hz, 3H), 1.06-1.08 (m, 4H), 1.16-1.50 (m, 22H),
1.62-1.64 (m, 2H), 3.01-3.04 (m, 2H), 3.48-3.49 (m, 2H), 3.82 (s, 3H), 6.87 (d,
J = 8.3 Hz, 1H), 7.63 (s, 1H), 7.76 (d, J = 8.3 Hz, 1H); 13C NMR (125 MHz, CDCI
3) & 14.1, 14.2, 22.5, 22.8, 24.7, 26.3, 26.7, 27.6, 28.4, 31.4, 31.8, 44.4, 48
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.5, 55.4, 83.7, 110.1, 126.6, 134.4, 137.0, 157.8, 169.2.
NNNOODOODOODOODOOODOODOODODOODOODODOOOOODOODOOOOOO0OO0OO0OO0O0O00
000D000000000000000000C0 *HNMR (400 MHz, CDClZ) & 0.80 (t, J
= 7.4 Hz, 3H), 0.91 (t, J = 6.7 Hz,, 3H), 1.06-1.08 (m, 4H), 1.18-1.50 (m, 20H)
, 1.62-1.64 (m, 4H), 3.01-3.04 (m, 2H), 3.48-3.49 (m, 2H), 3.85 (s, 3H), 7.17 (d

, J =7.2 Hz, 1H), 7.29 (s, 1H), 7.41 (d, J = 7.2 Hz, 1H); *3C NMR (125 MHz, CDC
1) & 14.1, 14.2, 22.6, 22.8, 25.0, 26.3, 26.8, 27.5, 28.4, 31.4, 31.8, 44.3, 4
8.3, 55.6, 84.1, 116.4, 127.1, 127.4, 130.0, 154.6, 169.2.
Do0000D0
godoNNOOOODDDODOGOoQOooDoOoooobbooobobooobobuoooboooodd
goooboooooibooooDbobooobbo00 0D ONNDODUODDODDOOGODoDDOOano
gogoobooooobtboooobboo bbb buoUooDbbouoobbooo
0oooo
gooooao
ooooao
O
pinB
N(hex),
Me
O
N(hex)2
pinB Me
Do0000D0

390 vyield [meta/para = 15]; colorless oil; IR (neat, v / cm™ 1) 2929, 1634, 146
6, 1357, 1145, 1105, 965, 862, 754, 686; HRMS (ESI1™) Calcd for C,gH,,BNNaO5; ([M+
Na]*) 452.3306, Found 452.3306.
N.NOOODOODOOoODODooooooooDooogoooooDooobDoooDoooooooao
0000000000000 D000000 : *H NMR (500 MHz, CDClI3) & 0.82 (t, J =
7.2 Hz, 3H), 0.91 (t, J = 6.9 Hz, 3H), 1.07-1.11 (m, 4H), 1.14-1.21 (m, 2H), 1.2
5-1.39 (m, 18H), 1.41-1.47 (m, 2H), 1.62-1.70 (m, 2H), 2.29 (s, 3H), 3.01-3.05 (
m, 2H), 3.39-3.56 (m, 2H), 7.19 (d, J = 7.5 Hz, 1H), 7.59 (s, 1H), 7.67 (d, J =
7.5 Hz, 1H); *3C NMR (125 MHz, CDCl3) & 14.1, 14.2, 19.4, 22.5, 22.8, 25.0, 26.
3, 27.0, 27.7, 28.5, 31.3, 31.8, 44.6, 48.6, 83.9, 129.8, 132.3, 134.9, 136.8, 1
37.4, 171.3; 1B NMR (130 MHz, CDCl;) & 30.5;
N,NOOODODoODoooooooouoboodoouobobouogoobobbouoobobboboooogoaoado
0000000000000 D0O0OO0D000 : *H NMR (500 MHz, CDCIl3) 6 0.81 (t, J =
7.2 Hz, 3H), 0.90 (t, J = 6.0 Hz, 3H), 1.04-1.11 (m, 4H), 1.14-1.26 (m, 2H), 1.2
8-1.47 (m, 20H), 1.62-1.67 (m, 2H), 2.27 (s, 3H), 2.85-3.15 (m, 2H), 3.20-3.75 (
m, 2H), 7.14 (d, J = 7.8 Hz, 1H), 7.62 (d, J = 7.8 Hz, 1H), 7.64 (s, 1H); 13C NM
(125 MHz, CcDCl3) & 14.1, 14.2, 18.9, 22.6, 22.8, 25.0, 26.4, 27.0, 27.6, 28.5
31.4, 31.8, 44.4, 48.4, 84_.1, 125.3, 132.2, 133.2, 136.7, 140.1, 171.2; 1B NM
(130 MHz, CDCI3)é 31.3.

gogoono
O0o0oo0o0ooDONNDODODDODODODODDODDODOOODODODODDODODDODODODODODODOO
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oooobobO0OO0oDooooooboboobobooooooooDbDDbOb0DOooOooONNDOOO0ODRO
ooocooobooboooooooooobobbobooooooooobobobobooooooooobooao

Doooo
Do0o0O0O0o
ooooao
O
pinB
N(hex),
Br
O
N(hex),
pinB Br
Do0o000D0

910 vyield [meta/para = 8.6]; colorless oil; **B NMR (130 MHz, CDCl;) & 30.0; 1
R (neat, v / cm_l) 2929, 1640, 1590, 1355, 1144, 1094, 964, 839, 754, 688; HRMS
(ES1™) Calcd for CooH,,BBrNNaO; ([M+Na]*) 516.2255, Found 516.2245.
0 T 1 I I I I I I I I A A O 0 O M R W A
0000000000000 o0DOoo0oO0O00: TH NMR (400 MHz, CDCl3) 6 0.80 (t, J =
7.2 Hz, 3H), 0.91 (t, J = 6.7 Hz, 3H), 1.07-1.10 (m, 4H), 1.16-1.20 (m, 2H), 1.3
2-1.34 (m, 16H), 1.45-1.59 (m, 4H), 1.66-1.68 (m, 2H), 3.01-3.08 (m, 2H), 3.22-3
.29 (m, 1H), 3.66-3.73 (m, 1H), 7.55 (d, J = 7.9 Hz, 1H), 7.61 (dd, J = 7.9, 1.4
Hz, 1H), 7.67 (d, J = 1.4 Hz, 1H); *3C NMR (125 MHz, CDClZ) & 14.0, 14.2, 22.4
, 22.7, 24.8 (br), 26.2, 26.9, 27.3, 28.3, 31.3, 31.7, 44.6, 48.3, 84.2, 122.8,
132.1, 134.2, 135.9, 138.4, 168.9.
o000 OoONNODODODUODoooobtoouooobb oo oooooooaog
0000000000000 D00000O0: ™™ NMR (400 MHz, CDCl3) 6 0.80 (t, J =
7.2 Hz, 3H), 0.91 (t, J = 6.7 Hz, 3H), 1.07-1.10 (m, 4H), 1.16-1.20 (m, 2H), 1.3
2-1.34 (m, 16H), 1.45-1.59 (m, 4H), 1.66-1.68 (brs, 2H), 3.01-3.08 (m, 2H), 3.22
-3.29 (m, 1H), 3.66-3.73 (m, 1H), 7.23 (d, J = 7.4 Hz, 1H), 7.73 (d, J = 7.4 Hz,
1H), 7.98 (s, 1H); 13C NMR (125 MHz, CDCl) & 14.0, 14.2, 22.5, 22.7, 24.9 (br
),26.3, 26.9, 27.2, 28.3, 31.2, 31.7, 44.7, 48.5, 84.4, 119.1, 127.3, 133.6, 138
.7, 141.3, 168.8.
ooon
OO0ODOONNOODDODDODOOOOOoODDODoooooobtoooooobooooao
I e I I 1 I 0 B A B A 0 R O W R I\ [ e R R WA W
gooboooooob oo b oo oooob oo oooobooaa
a
0

O 0Ooo0Oo0ooao
OoOoo0oogoogDo
[ I B o
Ooo0oogao
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Doooao
O
pinB
N(hex),
Cl
O
N(hex),
pinB Cl
Doo0oOo

840 vyield [metas/para = 12]; pale yellow oil; HRMS (ESI1™) Calcd for C,gH,,BCINNa
Oz([M+Na]™) 472.2760, Found 472.2764.
00O0O0DONNDODODOODOODODODOODODOODODODODODOOODODODOOOO
0000000000000 00000O0: *H NMR (400 MHz, CDCI3) & 0.80 (t, J =
7.2 Hz, 3H), 0.91 (t, J = 6.7 Hz, 3H), 1.08-1.19 (m, 6H), 1.25-1.61 (m, 20H), 1.
63-1.69 (m, 2H), 2.98-3.12 (m, 2H), 3.28-3.34 (m, 1H), 3.64-3.70 (m, 1H), 7.36 (
d, J = 8.5 Hz, 1H), 7.69 (s, 1H), 7.70 (d, J = 8.5 Hz, 1H); *3C NMR (125 MHz, CD
Cly) 8 14.1, 14.2, 22.5, 22.8, 24.8, 26.3, 26.9, 27.4, 28.4, 31.3, 31.8, 44.7,
48.5, 84.3, 129.0, 133.5, 134.3, 136.0, 136.4, 168.2; 1B NMR (130 MHz, CDCls)

d 32.1; IR (neat, v / cm™ 1) 2929, 2857, 1645, 1507, 1456, 1387, 1144, 1095, 96
3, 732.
00O0O0DONNDODODOODOODODODOODODODOODODODOOOODODOODOO
0000000000000 000000: *H NMR (400 MHz, CDCI5) & 0.81 (t, J =
7.2 Hz, 3H), 0.90 (t, J = 6.5 Hz, 3H), 1.07-1.20 (m, 6H), 1.25-1.51 (m, 20H), 1.
65-1.67 (m, 2H), 2.98-3.12 (m, 2H), 3.19-3.26 (m, 1H), 3.71-3.79 (m, 1H), 7.25 (
d, J = 7.6 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.80 (s, 1H); 13C NMR (125 MHz, CD
cly) 8 14.1, 14.2, 22.5, 22.8, 25.0, 26.4, 26.9, 27.3, 28.4, 31.4, 31.8, 44.6,
48.5, 84.3, 127.4, 132.2, 133.1, 135.7, 139.3, 168.1; *'B NMR (130 MHz, CDCl3)

d 30.2; IR (neat, v / cm™1) 2929, 2857, 1644, 1498, 1456, 1355, 1143, 1096, 10
47, 686.

oooooao
OO0DONNOODOODOODODODODODOODODOODOODODODOOOODODOODOO
0000000000000 0D0O0DO0OD0DO0DO0DODoDOoOOoOoOoOoDaO

gooooao
ogoooan
O
pinB
N(hex)s
CF3
gooooao

93% yield; colorless oil; 1H NMR (500 MHz, CDCl3) & 0.80 (t, J = 7.2 Hz, 3H), O
.91 (t, J = 6.7 Hz, 3H), 1.07-1.22 (m, 6H), 1.33-1.49 (m, 20H), 1.64-1.65 (m, 2H
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), 2.88-3.04 (m, 2H), 3.13-3.23 (m, 1H), 3.69-3.79 (m, 1H), 7.65 (d, J = 7.9 Hz,
1H), 7.75 (s, 1H), 7.88 (d, J = 7.9 Hz, 1H); *3C NMR (100 MHz, CDClI;) & 14.0, 1
4.1, 22.4, 22.7, 24.9, 26.2, 26.8, 27.0, 28.0, 31.3, 31.7, 44.5, 48.8, 84.5, 123
.8 (g, J = 275 Hz), 125.6 (g, J = 4.8 Hz), 127.1, 128.7 (q, J = 31.2 Hz), 133.8,
134.9, 168.6; *°F NMR (368 MHz, CDCl3) & -62.0; *'B NMR (130 MHz, CDCl3) & 30
.5; IR (neat, v / cm™1) 2930, 2859, 1644, 1505, 1467, 1312, 1102, 1041, 844, 69
0; HRMS (ESI%) Calcd for C,gH,,BF3NNaOs([M+Na]l*) 506.3024, Found 506.3018.

gooooao
gooNNOOOOObbooobbootobobtotototobbooobboooobbooo
I e e I A A 0 A 0 A A B A W A B R A N W B B R R W I N N
gogoobooooobooooboobooobboo oo oboooDbooooDoboooao
gogooboooobbobooobooooobooao
goooooao
goooao
O
pinB
N(hex),
OCF;4
O
N(hex),
pinB OCF3
goooboao

920 vyield [meta/para = 6.8]; colorless oil; *°F NMR (368 MHz, CDCl;) & -58.6;
118 NMR (130 MHz, CDCl3) & 30.2; IR (neat, v / cm™ 1) 2931, 2859, 1644, 1468, 1
359, 1255, 1003, 965, 850, 687; HRMS (ESI™) Calcd for C,gH,,BF3NNa0, ([M+Nal*) 5
22.2973, Found 522.2996.
NNOODODDODOOODODOOODODOOOO0ODODOO0O0D0DO0O00O00000000000a0
0000000000000 00000000000000O0: *™ NMR (400 MHz, CDCl4
)3 0.80 (t, J =7.2 Hz, 3H), 0.90 (t, J = 6.7 Hz, 3H), 1.08-1.09 (m, 4H), 1.17
-1.20 (m, 2H), 1.32-1.45 (m, 20H), 1.62-1.67 (m, 2H), 3.04 (t, J = 7.6 Hz, 2H),
3.19-3.26 (m, 1H), 3.72-3.76 (m, 1H), 7.25 (d, J = 8.3 Hz, 1H), 7.75 (s, 1H), 7.
82 (d, J = 8.3 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 13.9, 14.1, 22.4, 22.6, 24.9
, 26.2, 26.7, 27.2, 28.3, 31.2, 31.7, 44.4, 48.4, 84.3, 118.6 (q, J = 1.9 Hz), 1
23.8 (q, J = 258 Hz), 129.8, 135.2, 136.7, 147.1 (q, J = 1.9 Hz), 166.8.
NNOODDODDOOODODOODOODOODO0O0D0DO0DO0O0O0D000000000000000a0
0000000000000 00000000000000O0: *H NMR (400 MHz, CDCl4
)& 0.80 (t, J =7.2 Hz, 3H), 0.90 (t, J = 6.7 Hz, 3H), 1.08-1.09 (m, 4H), 1.17
-1.20 (m, 2H), 1.32-1.45 (m, 20H), 1.62-1.67 (m, 2H), 3.04 (t, J = 7.6 Hz, 2H),
3.19-3.26 (m, 1H), 3.72-3.76 (m, 1H), 7.33 (d, J = 7.4 Hz, 1H), 7.67 (s, 1H), 7.
73 (d, J = 7.4 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 13.9, 14.1, 22.5, 22.6, 24.8,
26.2, 26.7, 27.2, 28.3, 31.3, 31.7, 44.4, 48.3, 84.4, 123.8 (g, J = 258 Hz), 12
5.9, 127.9, 133.2, 133.3, 144.5 (g, J = 1.9 Hz), 166.7.
0ooooo
0000000000000 000000000000000000000000000A0
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gooobooooobobooooobooooooboooogao

000000
ogoooao

O

pinB
N(hex),
CO,Me
10

000000

96% yield; pale yellow oil; *H NMR (400 MHz, CDCl3) & 0.79 (t, J = 7.2 Hz, 3H),
0.91 (t, J = 7.0 Hz, 3H), 1.05-1.07 (m, 4H), 1.15-1.20 (m, 2H), 1.30-1.47 (m, 2
OH), 1.69-1.72 (m, 2H), 2.99 (t, J = 7.8 Hz, 2H), 3.45-3.49 (m, 2H), 3.86 (s, 3H
), 7.70 (d, J = 1.0 Hz, 1H), 7-83 (dd, J = 8.0, 1.0 Hz, 1H), 7.99 (d, J = 8.0 Hz
, 1H); 13C NMR (100 MHz, CDCl3) & 13.9, 14.1, 22.3, 22.7, 24.8, 26.2, 26.9, 27.1
, 28.0, 31.2, 31.7, 44.8, 48.8, 52.2, 84.3, 129.1, 129.6, 133.4, 134.5, 138.3, 1
66.2, 170.6; B NMR (130 MHz, CDCl3) & 29.6; IR (neat, v / cm™ 1) 2930, 2858,
1730, 1639, 1494, 1359, 1143, 964, 855, 795; HRMS (ESI1*) Calcd for C,-H,,BNNaO( 20
[M+Na]™) 496.3205, Found 496.3186.

000000
OO0ONNDDODOOOODODDOOODODDOOOODDOOODDOOODDOODODODOOO
0000000000000’ 0000000000000 0000

000000

Oooooao
@)
pinB
N(hex)2 30
Ph
oooooao

26% yield; colorless oil; *H NMR (400 MHz, CDCl3) & 0.79 (t, J = 7.2 Hz, 3H), O
.88 (t, J = 7.0 Hz, 3H), 0.92-1.01 (m, 4H), 1.05-1.28 (m, 10H), 1.34 (s, 12H), 1
.62-1.66 (m, 2H), 2.48-2.54 (m, 1H), 2.80-2.98 (m, 2H), 3.54-3.61 (m, 1H), 7.30-
7.41 (m, 4H), 7.48-7.50 (m, 2H), 7.82 (s, 1H), 7.85 (dd, J = 7.9, 1.1 Hz, 1H); ?*
3C NMR (100 MHz, CDCl3) & 14.1, 14.2, 22.5, 22.7, 24.8, 25.1, 26.2, 26.9, 27.9,
31.3, 31.8, 44.4, 48.3, 84.0, 127.8, 128.4, 128.7, 128.9, 134.1, 135.2, 136.0, 40
140.0, 141.0, 171.1; *'B NMR (130 MHz, CDCl3) & 31.8; IR (neat, v / cm™ 1) 2928
, 2857, 1629, 1466, 1387, 1318, 1144, 965, 700, 611; HRMS (ES1™) Calcd for Cs H,
sBNNaOs ([M+Na]™*) 514.3463, Found 514.3452.

ooooao

1000 0000000000000 0000000000O00000O000D0OO0O0o0an
0000000000000 D0D0D0DO0O00DDO0DO0O0DDO0DO0O0DDOoDOoOOoooDoOOan
0000000000000 00000000000000000000000000a0
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Ooo0ooOoao
@]
pinB
N—Me
O
N—Me
pinB
Ooo0o0o0ooOoao

390 vyield [metaspara = 3.3]; pale yellow solid; **B NMR (130 MHz, CDCl;) & 30.
8: IR (neat, v / cm™1) 2978, 2932, 1680, 1397, 1355, 1337, 1309, 1258, 1202, 11
43, 1115, 967, 863, 849, 714, 655; HRMS (ESI™) Calcd for C,cH,oBNNaO;([M+Nalh) 2
96.1434, Found 296.1438.

goooboooooboooobooboooobboo oo boboooDbooooooooao
0000000000000 0000 : ™™ NMR (400 MHz, CDCl3) 6 1.35 (s, 12H), 3.
18 (s, 3H), 4.36 (s, 2H), 7.41 (d, J = 7.6 Hz, 1H), 7.93 (d, J = 7.6 Hz, 1H), 8.
29 (s, 1H); 13C NMR (125 MHz, CDCl3) & 24.8, 29.4, 52.1, 84.0, 121.9, 130.1, 13
2.3, 137.3, 143.8, 168.5.

I R A A B A W e A W N N I N R N
0000000000000 0000: TH NMR (400 MHz, CDCI3) & 1.35 (s, 12H), 3.
19 (s, 3H), 4.35 (s, 2H), 7.81 (d, J = 7.6 Hz, 1H), 7.86 (s, 1H), 7.89 (d, J = 7
.6 Hz, 1H); 13C NMR (125 MHz, CDCI3) 6 24.9, 29.5, 51.9, 84.2, 122.7, 128.7, 13
4.3, 135.2, 140.1, 168.6.

gooooao

gi1ugN,NNoO 0ottt bbuootuobbuoouubbuouoobbooao
0 A I I I A 0 O M R W R
goooboooobooooo b buooobbboooUooboboooo
goooono
ogoooan
0]
pinB
NMe,
O
PJ“AGZ
pinB
ogooooao

410 vyield [meta/para = 13]; white solid; *'B NMR (130 MHz, CDCl3) & 30.6; IR (
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neat, v / cm™ 1) 2978, 1634, 1482, 1356, 1267, 1213, 965, 812, 709, 671; HRMS (E
S1™) calcd for C,.H,,BNNaO; ([M+Na]l*) 298.1585, Found 298.1585.
NN.NODODODODODODODODOOODOOOOOOODOOO0O0O0000000000O0O000000
000000000000 : *™ NMR (500 MHz, CDClZ) & 1.34 (s, 12H), 2.96 (s, 3H)
, 3.10 (s, 3H), 7.40 (dd, J = 8.0, 8.0 Hz, 1H), 7.49 (ddd, J = 8.1, 1.1, 1.1 Hz,
1H), 7.82-7.84 (m, 2H); 13C NMR (100 MHz, CDCly) & 25.0, 35.4, 39.7, 84.1, 127
.9, 129.8, 133.2, 135.8, 135.9, 171.8.
NN.NOODODODDODODODODDODDOOOOOOOOO0D0O000000000000O0O0O000n
000000000000 : *™ NMR (400 MHz, CDCIZ) & 1.35 (s, 12H), 3.19 (s, 3H)
, 4.35 (s, 2H), 7.81 (d, J = 7.6 Hz, 1H), 7.86 (s, 1H), 7.89 (d, J = 7.6 Hz, 1H)
; 13C NMR (125 MHz, CDCl3) & 24.9, 29.5, 51.9, 84.2, 122.7, 128.7, 134.3, 135.2
, 140.1, 168.6.
000000
NNOODODODODODODODODDDOOOOOOOOOO0O00000O0D0ODOO0OO0OO0OOO0O0O0O0O
0Do0o00O0O0O0O000000000
000000
oooOooOo

inB
P NMe,

Bpin

0ooooo

110 vyield; white solid; *H NMR (400 MHz, CDCl3) & 1.33 (s, 24H), 2.95 (s, 3H),
3.09 (s, 3H), 7.93 (d, J = 1.3 Hz, 2H), 8.28 (t, J = 1.3 Hz, 1H); *3C NMR (100
MHz, cDCl3) & 25.0, 35.3, 39.8, 84.1, 135.5, 135.9, 142.1, 171.9; *'B NMR (130
MHz, CDCl3) & 30.6; IR (neat, v / cm™*) 2978, 1636, 1594, 1380, 1330, 1213, 11

42, 889, 755, 689; HRMS (ESI*) Calcd for C,,H55B,NNaOg([M+Nal™) 424.2437, Found

424 2455

0ooooo

012000 0000000000000 0O00O0O00D0D0O0O00DODO0O0ODODOO0O0O0O
0000000000000 00000a0

0ooooo

ooooo

pinB

oooooao

50% yield; white solid; 1IH NMR (400 MHz, CDCl3) 6 1.34 (s, 12H), 1.48-1.51 (m,
2H), 1.63-1.70 (m, 4H), 3.29-3.37 (m, 2H), 3.67-3.73 (m, 2H), 7.38 (dd, J = 7.6,
6.7 Hz, 1H), 7.46 (d, J = 7.6 Hz, 1H), 7.81-7.82 (m, 2H); 13C NMR (100 MHz, CDC
1) 6 24.7, 25.0, 25.7, 26.6, 43.1, 48.9, 84.1, 127.8, 129.5, 133.1, 135.7, 136
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.1, 170.4; *'B NMR (130 MHz, CDCl3) & 30.8; IR (neat, v/ cm™ ') 2938, 1714, 16
26, 1358, 1271, 1143, 1094, 964, 859, 754, 666; HRMS (ES1*) Calcd for C,gH,sBNNa
05 ([M+Na]™) 338.1898, Found 338.1897.

gooooao
gooobao

pinB

Bpin
000000
11% yield; white solid; *H NMR (400 MHz, CDCI3) 6 1.37 (s, 24H), 1.49-1.65 (m,
6H), 3.32-3.33 (m, 2H), 3.64-3.70 (m, 2H), 7.89 (s, 2H), 8.27 (s, 1H); 13C NMR (
100 MHz, CDCl3) & 24.7, 25.0, 25.7, 26.6, 43.1, 48.9, 84.1, 135.6, 135.8, 142.1
, 170.5; 1B NMR (130 MHz, CDCl3) & 30.8; IR (neat, v / cm™ ') 2979, 1624, 1329

, 1267, 1142, 966, 889, 755, 716, 666; HRMS (ES1*) Calcd for C,,Hs,B,NNaOg([M+Na
1) 464.2750, Found 464.2728.

goooooaon
gistooooobooogogobooobobobooobbooooobboooboboooooban
ugogobobooooobooooboooobobbooobboooobboooobbooooonan
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880 vyield [meta/para = 3.2]; pale yellow solid; **B NMR (130 MHz, CDCl3) & 30.
8; IR (KBr, v / cm‘l) 2977, 2927, 2857, 1645, 1592, 1434, 1386, 1356, 1280, 124
8, 1143, 1114, 1094, 1016, 848, 689; HRMS (ESI™) Calcd for C,-H,5BBrNNaoO,([M+Na]
™) 418.0801, Found 418.0791.

gdooboboooobboouobobuoo oo b0 oD bLoDbObUoUo o bObbOboUoooDoboooao
0000000000000 D000D0D0000000: *H NMR (500 MHz, CDCl3) & 1.3
0 (s, 12H), 3.10-3.29 (m, 2H), 3.50-3.61 (m, 1H), 3.64-3.80 (m, 4H), 3.80-3.89 (
m, 1H), 7.55 (d, J = 8.0 Hz, 1H), 7.62 (dd, J = 8.0, 1.8 Hz, 1H), 7.65 (d, J = 1
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(26) JP W02015/115519 Al 2015.8.6

.8 Hz, 1H); 3C NMR (125 MHz, CDClZ) & 24.9, 41.8, 47.0, 66.5, 66.6, 84.2, 122.
4, 132.0, 133.8, 136.4, 138.7, 167.7.

0000000000000 000000000D000000000000000000
0000000000000 00000000000: *HNMR (500 MHz, CDCIZ) & 1.2
8 (s, 12H), 3.10-3.29 (m, 2H), 3.50-3.61 (m, 1H), 3.64-3.80 (m, 4H), 3.80-3.89 (
m, 1H), 7.22 (d, J = 7.5 Hz, 1H), 7.74 (d, J = 7.5 Hz, 1H), 7.97 (s, 1H); 13C NM
R (125 MHz, CDCl) & 24.5, 41.8, 47.0, 66.5, 66.6, 84.3, 118.8, 127.0, 133.8, 13
6.9, 139.8, 167.5.

000000
01400000000000000000000000000000000000000¢0
0000000000000 000000O0

gooodadad
goooao

pinB

0ooooo

36% yield; white solid; H NMR (400 MHz, CDCl3) & 1.34 (s, 12H), 1.59-1.64 (m,

6H), 1.81-1.85 (m, 2H), 3.36 (t, J = 5.4 Hz, 2H), 3.67 (t, J = 5.8 Hz, 2H), 7.38
(dd, J = 7.9, 7.6 Hz, 1H), 7.46 (d, J = 7.9 Hz, 1H), 7.80-7.82 (m, 2H): 13C NMR
(100 MHz, CDCl3) & 25.0, 26.6, 27.4, 28.0, 29.6, 46.3, 49.9, 84.1, 127.8, 129.

2, 132.8, 135.4, 136.9, 171.7; **B NMR (130 MHz, CDCl3) & 30.6; IR (neat, v /

cm—1) 2977, 2928, 1631, 1409, 1356, 1319, 1216, 1099, 859, 708; HRMS (ESI*) Calc

d for C,goH,gBNNaO; ([M+Na]*) 352.2054, Found 352.2049.
gooooao
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12% yield; white solid; IH NMR (400 MHz, CDCl3) 6 1.33 (s, 24H), 1.58-1.59 (m,
6H), 1.80-1.86 (m, 2H), 3.36 (t, J = 5.4 Hz, 2H), 3.65 (t, J = 5.4 Hz, 2H), 7.90
(s, 2H), 8.27 (s, 1H); *3C NMR (100 MHz, CDCl3) & 25.0, 26.7, 27.5, 28.1, 29.6
, 46.1, 50.0, 84.1, 135.5, 136.3, 141.8, 171.8; **B NMR (130 MHz, CDCl3) & 31.3
; IR (neat, v / cm~1) 2930, 2927, 1628, 1429, 1389, 1270, 1142, 889, 754, 689;
HRMS (ESI™) Calcd for C,gHsoBoNNaOg ([M+Nal™) 478.2907, Found 478.2926.
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62% yield [meta/para = 5.3]; colorless oil; *'B NMR (130 MHz, CDCl3) & 26.2; ;
IR (neat, v / cm™ 1) 2931, 1644, 1502, 1408, 1306, 1170, 1039, 844, 767, 687; HR
MS (ES1™) Calcd for C,gH,,BF3NNaOs([M+Na]l™) 506.3024, Found 506.3013.
NANOODODDODOODDODDODOOODODDODDODOODDODODOO0ODDODODO0OO0D0DDO0DO0OO0ODDOoOOO0an
0000000000000 000000000O0O0: *H NMR (500 MHz, CDCl3) & 0.8
1 (t, J = 7.2 Hz, 3H), 0.89-0.92 (m, 3H), 1.08-1.09 (m, 4H), 1.17-1.21 (m, 2H),
1.33-1.47 (m, 18H), 1.61-1.64 (m, 2H), 1.86-1.91 (m, 1H), 2.95-3.00 (m, 2H), 3.1
2-3.19 (m, 1H), 3.77-3.84 (m, 1H), 4.13-4.37 (m, 1H), 7.60 (d, J = 7.6 Hz, 1H),
7.75 (s, 1H), 7.87 (d, J = 7.6 Hz, 1H); *3C NMR (100 MHz, CDCl;) & 14.0, 14.1,
22.5, 22.7, 23.1, 26.2, 26.4, 26.9, 28.0, 28.2, 31.2, 31.4, 31.7, 44.4, 46.0, 48
.7, 65.4, 71.6, 124.0 (q, J = 274 Hz), 125.2 (g, J = 3.6 Hz), 126.4, 127.6 (g, J
= 32.3 Hz), 132.9, 133.9, 169.2; *°F NMR (368 MHz, CDCl3) & -61.9.
NNOODODDDOOODODODODOODODDODODOO0ODODO0DO0O0D0DD0O0O0O0D0000000000a0
0000000000000 0O0O0O0O0O0O0O0O00: *H NMR (500 M Hz, CDCIZ) & 0.81
(t, J = 7.2 Hz, 3H), 0.89-0.92 (m, 3H), 1.08-1.09 (m, 4H), 1.17-1.21 (m, 2H), 1
.33-1.47 (m, 18H), 1.61-1.64 (m, 2H), 1.86-1.91 (m, 1H), 2.95-3.00 (m, 2H), 3.12
-3.19 (m, 1H), 3.77-3.84 (m, 1H), 4.13-4.37 (m, 1H), 7.26 (d, J = 6.7 Hz, 1H), 7
.96 (d, J = 6.7 Hz, 1H), 8.08 (s, 1H); *3C NMR (100 MHz, CDCl3) & 14.0, 14.1, 2
2.4, 22.7, 23.1, 26.2, 26.4, 26.9, 28.0, 28.2, 31.2, 31.3, 31.7, 44.4, 46.0, 48.
7, 65.4, 71.6, 124.3 (g, J = 296 Hz), 125.7, 127.6 (g, J = 32.3 Hz), 131.8 (q, J
= 4.8 Hz), 134.6, 169.2; *°F NMR (368 MHz, CDCl;) & -61.5.
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99% yield [metas/para = 7.7]; colorless oil; *'B NMR (130 MHz, CDCl3) & 30.0; IR
(neat, v / cm™1) 2929, 1633, 1368, 1143, 1099, 968, 923, 854, 756, 676; HRMS (
ES1™) Calcd for C,gH,,BFNNaO; ([M+Na]*) 456.3056, Found 456.3035. 20
00000o0ONNOODODOODODOODODOODDODODODODO0OD0DOO0ODOO0DoOOOao
000000000000 DDDD0DDODO0O: *H NMR (400 MHz, CDCl3) & 0.82 (t, J
= 6.7 Hz, 3H), 0.89-0.91 (m, 3H), 1.12-1.17 (m, 4H), 1.21-1.49 (m, 22H), 1.61-1.
62 (m, 2H), 3.14 (t, J = 7.2 Hz, 2H), 3.44 (t, J = 7.2 Hz, 2H), 7.13 (d, J = 8.8

Hz, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7.55 (s, 1H); *3C NMR (100 MHz, CDCl3) & 14

.0, 14.1, 22.5, 22.7, 24.9, 26.2, 26.8, 27.5, 28.7, 31.3, 31.7, 45.0, 49.1, 84.3

, 116.5 (d, J = 22.6 Hz), 121.6 (d, J = 19.7 Hz), 128.2 (d, J = 2.8 Hz), 138.9 (
d, J = 6.6 Hz), 162.2 (d, J = 248 Hz), 170.1; *°F NMR (368 MHz, CDCl3) & -115.3

(s, 1P).
00000 O0ONNODOOODOOODOOODODODODDODODODOODOODODOODOOODOOOnDN 30
0000000000000 0DD0DD0D0DODOO: *H NMR (400 MHz, CDCl3) & 0.82 (t, J
= 6.7 Hz, 3H), 0.89-0.91 (m, 3H), 1.12-1.18 (m, 4H), 1.21-1.49 (m, 22H), 1.61-1.
62 (m, 2H), 3.14 (t, J = 7.2 Hz, 2H), 3.44 (t, J = 7.2 Hz, 2H), 7.01 (d, J = 9.0

Hz, 1H), 7.11 (d, J = 9.0 Hz, 1H), 7.73-7.77 (m, 1H); *3C NMR (100 MHz, CDCl3)
d 14.0, 14.1, 22.5, 22.7, 24.9, 26.2, 26.8, 27.5, 28.7, 31.3, 31.7, 44.8, 49.0,

84.2, 113.6 (d, J =26.3 Hz), 132.0 (br), 137.1 (d, J = 8.4 Hz), 142.4 (d, J = 7

.5 Hz), 165.4 (d, J = 253 Hz), 169.9; *°F NMR (368 MHz, CDCl3) & -103.7 (s, 1F)
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86% yield; pale yellow oil; *H NMR (400 MHz, CDCl3) & 0.83 (t, J = 7.2 Hz, 3H),
0.89-0.91 (m, 3H), 1.12-1.17 (m, 4H), 1.21-1.33 (m, 20H), 1.49-1.63 (m, 4H), 3.

13 (t, J = 7.6 Hz, 2H), 3.43 (t, J = 7.6 Hz, 2H), 7.56 (s, 1H), 7.69 (s, 1H), 7.

93 (s, 1H); *3C NMR (100 MHz, CDCl3) & 14.0, 14.1, 22.5, 22.7, 24.9, 26.2, 26.8

, 27.5, 28.7, 31.3, 31.7, 45.0, 49.1, 84.4, 122.4, 131.0, 132.1, 138.0, 138.8, 1
69.9; B NMR (130 MHz, CDCl3) & 30.7; IR (neat, v / cm™ 1) 2929, 2857, 1635, 1

435, 1348, 1143, 965, 964, 885, 704; HRMS (ESI*) Calcd for C,cH,,BBrNNaO5; ([M+Na

1Y) 516.2255, Found 516.2255.
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81% yield; pale yellow oil; *H NMR (400 MHz, CDCl3) & 0.79 (t, J = 7.2 Hz, 3H),
0.90-0.92 (m, 3H), 1.11-1.19 (m, 6H), 1.23-1.35 (m, 18H), 1.51-1.53 (m, 2H), 1.
63-1.66 (m, 2H), 3.20 (t, J =7.6 Hz, 2H), 3.48 (t, J = 8.1 Hz, 2H), 7.34 (t, J =
7.4 Hz, 1H), 7.43 (dd, J = 8.1, 7.4 Hz, 2H), 7.62 (d, J = 8.1 Hz, 2H), 7.66 (s,
1H), 7.76 (s, 1H), 8.05 (s, 1H); 3C NMR (100 MHz, CDCl;) & 14.1, 14.2, 22.5,
22.8, 25.0, 26.3, 27.0, 27.7, 28.9, 31.4, 31.8, 45.0, 49.3, 84.2, 127.3, 127.6,
128.0, 128.8, 131.6, 134.1, 137.5, 140.6, 140.8, 171.6; 'B NMR (130 MHz, CDCl.)
& 32.5; IR (neat, v / cm™1) 2929, 2857, 1634, 1411, 1321, 1144, 966, 894, 756
, 698; HRMS (ESI™) Calcd for Cg H,BNNaOs([M+Na]l*) 514.3463, Found 514.3456. 40
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87% yield; pale yellow oil; *H NMR (400 MHz, CDCl3) & 0.82 (t, J = 7.2 Hz, 3H),
0.88-0.90 (m, 3H), 1.11-1.42 (m, 24H), 1.48-1.52 (m, 2H), 1.65-1.69 (m, 2H), 3.

11 (£, J = 7.6 Hz, 2H), 3.43 (t, J = 7.6 Hz, 2H), 7.69 (dd, J = 1.6, 1.6 Hz, 1H)

, 7.97 (dd, J = 1.6, 1.4 Hz, 1H), 8.08 (dd, J = 1.6, 1.4 Hz, 1H); 3C NMR (100 M

Hz, CDCl3) 6 14.0, 14.1, 22.4, 22.6, 24.9, 26.2, 26.8, 27.5, 28.7, 31.2, 31.6, 4

5.1, 49.2, 84.8, 112.4, 118.2, 132.3, 136.6, 137.9, 138.7, 169.2; 1B NMR (130 M

Hz, CDCl3) & 30.3; IR (neat, v / cm™1) 2930, 2857, 2231, 1637, 1371, 1265, 114

3, 966, 850, 704; HRMS (ESI1™) Calcd for C,gH,,BN,NaO5; ([M+Na]™) 463.3102, Found

463.3124.
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94% yield; pale yellow oil; *H NMR (500 MHz, CDCl;) & 0.81 (t, J = 7.5 Hz, 3H),
0.91 (t, J = 6.7 Hz, 3H), 1.08-1.11 (m, 4H), 1.18-1.21 (m, 2H), 1.32-1.50 (m, 2
OH), 1.65-1.70 (m, 2H), 2.98-3.02 (m, 1H), 3.05-3.09 (m, 1H), 3.26-3.31 (m, 1H),
3.64-3.70 (m, 1H), 7.56 (d, J = 1.2 Hz, 1H), 7.85 (d, J = 1.2 Hz, 1H): 13C NMR
(100 MHz, CDCly) & 14.0, 14.1, 22.4, 22.7, 24.9 (br), 26.2, 26.8, 27.3, 28.3, 3
1.2, 31.7, 44.7, 48.5, 84.6, 131.6, 131.9, 133.1, 136.3, 138.4, 167.3; 1B NMR (
130 MHz, CDCl3) & 30.4; IR (neat, v / cm™ 1) 2930, 2858, 1644, 1467, 1350, 1268, 40

1142, 965, 894, 755; HRMS (ES1*) Calcd for C,gH,oBCI,NNaO; ([M+Nal™*) 506.2371,
Found 506.2394.
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89% yield; pale yellow oil; *H NMR (400 MHz, CDCl3) & 0.80 (t, J = 7.2 Hz, 3H),
0.90 (t, J = 6.7 Hz, 3H), 1.08-1.11 (m, 4H), 1.17-1.22 (m, 2H), 1.33-1.49 (m, 2
OH), 1.65-1.67 (m, 2H), 3.14 (t, J = 7.6 Hz, 2H), 3.40-3.64 (m, 2H), 7.94 (d, J
= 6.3 Hz, 1H), 8.05 (d, J = 7.2 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 13.9, 14.1,
22.4, 22.6, 24.9, 26.1, 26.7, 27.4, 28.4, 31.2, 31.7, 44.9, 48.8, 84.7, 118.4 (
qd, J = 33.6, 12.0 Hz), 122.5 (g, J = 272 Hz), 126.6 (d, J = 18.0 Hz), 134.1 (d,
J = 3.6 Hz), 139.2 (d, J = 4.8 Hz), 157.3 (d, J = 260 Hz), 165.0; 1°F NMR (368
MHz, CDCl3) & -115.4 (s, 1F), -63.1 (s, 3F); *'B NMR (130 MHz, CDClI3) & 30.1;
IR (neat, v / cm™1) 2931, 1644, 1468, 1385, 1302, 1239, 1197, 914, 756, 672; HR
MS (ESI™) Calcd for C,gH,oBF,NNaO5, ([M+Na]l*) 524.2930, Found 524.2939.
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51% yield; pale yellow oil; H NMR (500 MHz, CDCl;) & 0.80-0.92 (m, 6H), 1.16-1
.38 (m, 12H), 1.33 (s, 12H), 1.53-1.70 (m, 4H), 3.38-3.44 (m, 4H), 7.30 (d, J =
3.6 Hz, 1H), 7.50 (d, J = 3.6 Hz, 1H); *3C NMR (125 MHz, CDCl) & 13.9 (2C), 22
.5, 24.7 (2C), 26.4 (br, 2C), 27.5 (br), 28.8 (br), 31.4 (2C), 46.1 (br), 49.3 (
br), 84.3, 129.1, 136.3, 144.2, 164.3; 1B NMR (130 MHz, CDCl3) & 29.0; IR (nea
t, v / cm 1) 2956, 2929, 2862, 1625, 1525, 1463, 1419, 1372, 1350, 1287, 1270,
1210, 1143, 1063, 1021, 997, 857, 853, 820, 739, 687, 667; HRMS (ES1™) Calcd for
CosHaoBNNaOLS ([M+Na]™) 444.2720, Found 444.2731.
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14% yield; pale brown oil; *H NMR (500 MHz, CDCl3) & 0.75-0.96 (m, 6H), 1.03-1.
53 (m, 40H), 3.05-3.22 (m, 2H), 3.35-3.55 (m, 2H), 7.83 (s, 1H); 13C NMR (125 WH
z, CDCl3) & 13.97, 14.03, 22.4, 22.6, 24.7, 24.8, 26.2, 26.9, 27.0, 28.3, 31.3,
31.7, 45.2, 49.0, 83.6, 84.2, 143.1, 153.2, 165.5; **B NMR (130 MHz, CDCl3) &
28.6; IR (neat, v / cm 1) 3424, 2929, 2859, 1633, 1536, 1455, 1371, 1321, 1268,
1213, 1139, 1111, 1028, 1002, 967, 911, 882, 851, 829, 727, 688, 666; HRMS (ESI
*) Calcd for C,gHg,BoNNaO S ([M+Na]™) 570.3572, Found 570.3551.
oooooao
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79% yield; colorless oil; *H NMR (400 MHz, CDCl;) & 0.81-0.93 (m, 6H), 1.23-1.3
6 (m, 24H), 1.53-1.78 (m, 4H), 3.25-3.70 (m, 4H), 6.43-6.70 (m, 1H), 6.74-6.78 (
m, 1H), 9.85 (brs, 1H); *3C NMR (125 MHz, CDCl3) & 14.0 (2C), 22.5, 24.7 (20),
26.6 (2C), 27.6 (br), 28.8 (br), 31.5 (2C), 47.2 (br), 48.5 (br), 83.8, 111.6, 1
20.2, 129.2, 161.5; *'B NMR (130 MHz, CDCl3) & 28.3; IR (neat, v / cm™ 1) 3441,
3256, 2929, 2858, 1610, 1553, 1467, 1424, 1345, 1300, 1265, 1219, 1144, 973, 85
5, 790, 759, 704; HRMS (ESI™) Calcd for C,5H,,BN,NaO, ([M+Nal*) 427.3108, Found
427.3114.
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74% yield [5-/4- = 6.7]; pale yellow oil; *B NMR (130 MHz, CDCl3) & 28.3; IR (
neat, v / cm™1) 2929, 2858, 1628, 1531, 1467, 1416, 1373, 1302, 1265, 1145, 110
8, 1091, 965, 858, 754, 692; HRMS (ESI1*) Calcd for C,,H,sBN,NaO, ([M+Nal*) 441.3
264, Found 441.3255.
NNOODODDDOOODODODOODODODODO0OO0D0DO0DO0O0O0D0D00000000000000a0
0000000000000 000HOOOODDDODOODODDDOOOODODOOO: ™™ NMR (500
MHz, CDCl3) & 0.78-0.94 (m, 6H), 1.10-1.40 (m, 24H), 1.42-1.75 (m, 4H), 3.26-3
.54 (m, 4H), 3.82 (s, 3H), 6.20 (d, J = 4.0 Hz, 1H), 6.70 (d, J = 4.0 Hz, 1H); 1
3C NMR (125 MHz, CDCl3) & 13.9 (2C), 22.5 (2C), 24.7, 26.4 (br, 2C), 27.5 (br),
28.6 (br), 31.4 (2C), 34.6, 44.6 (br), 48.9 (br), 83.2, 109.7, 120.2, 132.5, 16
4.5.
NNOODDDOOODODODOODODODODOO0ODODO0OO0O0D0DD0O0O0O0D0000O000000a0
0000000000000 000HOOOODDODOOODDOOO0ODODOO: ™ NMR (500
MHz, CDCl3) & 0.78-0.94 (m, 6H), 1.10-1.40 (m, 24H), 1.42-1.75 (m, 4H), 3.26-3
.54 (m, 4H), 3.71 (s, 3H), 6.56-6.60 (m, 1H), 7.04-7.11 (m, 1H); 3C NMR (125 MH
z, CDCI3) & 13.9 (2C), 22.5 (2C), 24.7, 26.4 (2C), 27.5 (br), 28.6 (br), 31.4 (2
C), 35.6, 44.6 (br), 48.9 (br), 82.9, 117.0, 127.6, 134.0, 164.0.
0ooooao
0250NND 00000000000 DO0OO0DODDOOOODDOOODODDOOODODODOOO
000000000000 0HOODDODOOODDOOODDODOOOD

gooooao
ogoooan
\ O
| H N(hex),
Bpin
gooooao

71% yield; pale yellow oil; *H NMR (500 MHz, CDCl3) & 0.87-0.96 (m, 6H), 1.30-1
41 (m, 12H), 1.39 (s, 12H), 1.60-1.85 (m, 4H), 3.30-3.90 (m, 4H), 6.75 (d, J =
2.3 Hz, 1H), 7.15 (t, J = 8.0 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.78 (d, J = 8.
0 Hz, 1H), 9.94 (brs, 1H); *3C NMR (125 MHz, CDCI;) & 14.0 (2C), 22.5 (2C), 24.
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9, 26.6 (br, 2C), 27.6 (br), 28.8 (br), 31.5 (2C), 47.4 (br), 49.0 (br), 83.9, 1

03.9, 119.9, 125.3, 126.9, 129.9, 131.7, 140.0, 162.5; 1B NMR (130 MHz, CDCI13)

d 31.2; IR (neat, v / cm™1) 3438, 3056, 2927, 2857, 1615, 1595, 1529, 1463, 14

43, 1369, 1288, 1200, 1146, 1130, 1110, 1045, 979, 849, 813, 748, 734, 678; HRMS
(ES1™) Calcd for C,,H,3BN,NaO; ([M+Na]™) 477.3264 Found 477.3264.

ooooon
gz260N,NO 00 0OD0DDODOO0ODODDODOOOODDODODOOODODDODOOUODODDODOOOODODOOO
gogooboooobboouoobbooUboONNDOUODDDbOootoobbouoobbooao
0 A A R A B A W A B A R W AR W A N I N R N N N
ogooooao
ooooao
O
pinB
=N
O
| ~\‘ Pdhﬂez
_ N
pinB
goooboao

430 vyield [4-/5- = 3.6]; white solid; *3C NMR (100 MHz, CDCl3) & (4- and 5-pos
ition isomers) 25.0 (4- and 5-position isomers), 35.71, 35.76, 39.0, 39.1, 84.6,
84.8, 122.7, 128.5, 129.3, 143.4, 147.9, 154.07, 154.13, 156.5, 169.4 (4- and 5
-position isomers); **B NMR (130 MHz, CDCl3) & 30.6; IR (neat, v / cm™ 1) 2979 1
640, 1473, 1358, 1263, 1105, 965, 857, 752, 672; HRMS (ESI*) Calcd for C,,H.,BN,
NaO; ([M+Na]™) 299.1537, Found 299.1534.
NANOODODDOOODODDODODOODODDODODOODODODO0OO0D0DD0DO0O0O0D0D00O0O0D0D0D0O0O0aon
0000000000000 : Y™ NMR (500 MHz, CDCI3) & 1.34 (s, 12H), 3.04 (s, 3
H), 3.13 (s, 3H), 7.65 (d, J = 5.8 Hz, 1H), 7.96 (s, 1H), 8.60 (d, J = 5.8 Hz, 1
H) .
NANOODODDODOODODDODDODOOODDODDODOODDODDODOO0ODDODODO0O0D0DDO0DO0OO0D0DDOoOOO0nn
0000000000000 : *H NMR (500 MHz, CDCl3) & 1.36 (s, 12H), 3.04 (s, 3
H), 3.13 (s, 3H), 7.58 (d, J = 7.8 Hz, 1H), 8.15 (d, J = 7.8 Hz, 1H), 8.91 (s, 1

H).
000000

0000000000000 000000000000000000000000000
0000000000000

0o0o0O0O0oO
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0000000000000 0000O00000O0000O0O
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ooon
R? X m/p
n-Hex Of|wp =114
Oiw/p=14
-4 OMe
Oim/p=1712
- CF4
. O|mp=39
—E n—Bu
O|m/p =36
OoDoooo
ooDooao
goooboooooboooobooboooobboo oo boboooDbooooooooao
gogoobooooobbooobboo bbb buoUooDbbooobbooo
ooDooooooooDpooao
0000000000000 D0D0D00o0DbODD0D00O0DDD0O0O@.00 equiv) ODODDOOO
O (@.5m)0000[Ir(oMe)(cod)], (1.5mol0 )00 @@OUO[DO0’ 0DOO0OOO]
OoDooOo)ooDoooDO0oO0DooDU0ooDOooOo0DO0ooODO0DoDOooOoDOoDOoOO0O3.0mold) O
000000000000 0D0DD01.5equiv)D0 000200180 00000000000
OO00D0DDOOrecycling preparative HPLCO O 000D DD OO0 OOOO
oOooooo
ogoooan

[Ir(OMe)(cod)], (1.5 mol%)

Ligand (1.5 mol%)
>
N p-xylene, 25 °C, 18 h

n=1,2 B,pin,

(1.5 epuiv)

N
_N  OFt
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ooooODbODbOO0ooooooboao

googoboooobobboooboboooobobon
uogbobodooobboooobbooooobbod
ooooODbOOO0OO0ooooocobobbOoo0ooooan

Oooooogg
OO0 oooogoogg
Oooooogg
OO0 oooogoogdg
OooooooQgg
O 0O0o0ooooaog

ooDoooo
70% yield [5-74- =

tion isomers) 25.0 (4- and 5-position isomers), 35.71,

5.0]; white solid; *3C NMR (100 MHz, CDCl) &

JP W02015/115519 Al 2015.8.6

gooboooobobogao
ugogoboboooooboogadd
ooo

10

20

(4- and 5-posi
35.76, 39.0, 39.1, 84.6,

84.8, 122.7, 128.5, 129.3, 143.4, 147.9, 154.07, 154.13, 156.5, 169.4 (4- and 5-

position isomers); 1B NMR (130 MHz, CDCI3) & 30.6; IR (neat, v

640, 1473, 1358, 1263, 1105, 965, 857, 752, 672; HRMS
NaO5; ([M+Na]™) 299.1537, Found 299.1534.

0 I e I 1 I A A B R A 0 R A R R
0000000000000 : H NMR (500 MHz, CDCl3) 6
H), 3.13 (s, 3H), 7.58 (d, J =
H) .
OO
0o

H),

Oooo0O0O0OonO
ooooo0Ooo
3.13 (s, 3H),

0000000000000 00O00a0
0000 : *H NMR (500 MHz, CDCl3) &
7.65 (d, J =

uggao
ooao
oggao
agagao

gbobobodooobboooobboooonb
gooooooboboboooooooooao
gooboooobboooobbooonDb
gboobooooobboooobooooonb

OooooQgao:
O 0oo0oo0oao
O 0oo0ogao
O 0oo0oo0oao
O0oo0ogao

7.8 Hz, 1H), 8.15 (d, J

5.8 Hz, 1H), 7.96 (s, 1H), 8.60 (d, J =

/ cm™1) 2979 1
(ES1™) Calcd for C,4H,,BN,

OooDO00oO0O0O0O0DOoOoO0
1.36 (s, 12H), 3.04 (s, 3
= 7.8 Hz, 1H), 8.91 (s, 1

30

0oo0ooooDooooooaog
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ogoooan
pinB Y o
o |
N OEt
Bpin
= O
o |
N OEt
ooooon

64% yield [5-/4- = 1.7]; pale brown oil; **B NMR (130 MHz, CDCl3) & 30.9; IR (n
eat, v / cm 1) 2980, 2934, 1739, 1600, 1557, 1480, 1403, 1371, 1258, 1166, 1145
, 1099, 1028, 964, 856, 668; HRMS (ES1™) Calcd for C,sH,-BNNaO, ([M+Na]*) 314.15
40, Found 314.1539.

0000000000000 000000000000000000000000000a0
0000000000000 D0O0DOO : *H NMR (500 MHz, CDCl3) & 1.18-1.25 (m, 3H)
, 1.32 (s, 12 H), 3.83 (s, 2H), 4.10-4.20 (m, 2H), 7.26 (d, J = 8.0 Hz, 1H), 8.0
0 (d, J = 8.0 Hz, 1H), 8.86 (s, 1H); *3C NMR (100 MHz, CDCl;) & 14.1, 24.7, 44.
1, 61.0, 84.1, 123.1, 142.9, 155.2, 156.8, 170.4.

0000000000000 0D00000DO0O0O0O0DO0DO0O0O0DDDO0OO0ODOoDOoOOoOO0oDaO
000000000000 D0DD0D0DODO : *H NMR (500 MHz, CDCl3) & 1.18-1.25 (m, 3H)
, 1.32 (s, 12 H), 3.82 (s, 2H), 4.10-4.20 (m, 2H), 7.50 (d, J = 4.6 Hz, 1H), 7.6
0 (s, 1H), 8.56 (d, J = 4.6 Hz, 1H); *3C NMR (100 MHz, CDCl;) & 14.1, 24.8, 43.
8, 60.9, 84.4, 127.0, 128.9, 148.9, 153.8, 170.7.

ocooooo

ooooo
ocobooooooooboooobbooooobooboooobDOooDbOoboboobbooDbDOooboo
ocooocooooooDOooooobooooDoooDgoooooDUooDOoooDooOooDooo
ocoooo
ocoboooooooobDoooobOoooooboboobooooooDbDOoboboobbooDOooboo
OD0DO00@.00 equiv) ODOOOOO0O @.5m)0O00O[Ir(OMe)(cod)],-(1.5 molO HO
oco(@uoo@ooo oooooboOoljoooooH)bOoooUooDboooDobooDooo
3.0mol0 ) ODOOO0CDOOOOODODODOODODOZL1.5 equiv)d 000250 004000 160
OO0O0OO0ODDOO0OO0OO0O0OO0OO0OO0OO0OO0DDDOrecycling preparative HPLCO O OO OO D OO
ooogao

ocooo0oo
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Ooo0ooOoao
Il _R [Ir(OMe)(cod)] 5 (1.5mol%)
i O pe Ligand (1.5mol%)
R -+ B—B -
o \O p-xylene, 25 °C (40 °C), 16 h
Y .
Bopins
(1.5 epuiv)
Il _R Il _R ) Il _R
pinB P:R PSR pinB P\R
Y pinB Y Y
Boi
(m-) () P (i
oooooo
goodbobgobdobgobgobuobobob0obUobUobUobUoboccygbobobono
O O HO BrO C1O CFz0 OMed O Med O O O
oooooo
0000000000000 D000000
ooooOooao
pgooooooooooooootoobooboobobobobooboooooooOooOooao
0000000000000 D000000000000000000000000000
Ooo0ooooooooooooooOooooOoaodd
oooooao
sfsfisgsls
S
inB
P R~OEt
OEt
@)
11
R~OEt
OEt
pinB
Ooo0oooOooao

41% yield [meta/para = 17]; colorless solid; 1B NMR (130 MHz, CDCI3) & 30.7; 3
1p NMR (158 MHz, CDCI;) & 28.5, 28.1; IR (KBr, v / cm™1) 2980, 1599, 1481, 140
8, 1390, 1358, 1324, 1243, 1211, 1133, 1136,1097, 1055, 1027, 965, 869, 843, 795
, 767, 704, 669; HRMS (ES1™) Calcd for C,gH,gBOsP ([M+Na]™) 363.1509, Found 363.
1498.

godooboooooboooooboboooboboo oo oDboboooboDooooooooan
000000000 : *H NMR (400 MHz, CDClg) & 1.30 (t, J = 7.2 Hz, 6H), 1.32 (s
, 12H), 3.98-4.18 (m, 4H), 7.44 (ddd, J = 7.6, 7.6, 4.0 Hz, 1H), 7.88 (ddd, J =
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13.0, 7.6, 1.3 Hz, 1H), 7.95 (dd, J = 7.6, 1.3 Hz, 1H),8.24 (d, J = 13.0 Hz, 1H)
, 13C NMR (100 MHz, CDCl3) & 16.3 (d, Jec_p= 6.6 Hz), 24.8, 62.0 (d, Jc_p = 5.8
Hz), 84.0, 127.6 (d, Je_p= 187 Hz), 127.7 (d, Je_p = 15.0 Hz), 134.3 (d, Je_p =
10.3 Hz), 138.0 (d, Je_p = 9.4 Hz),138.6 (d, Jeo_p = 2.8 Hz).

0000000000000 0000000OC0O0O000000000000000000
000000000 : *H NMR (400 MHz, CDCl3) & 1.30 (t, J = 7.2 Hz, 6H),1.32 (s,
12H), 3.98-4.18 (m, 4H), 7.78 (dd, J = 13.0, 8.0 Hz, 2H),7.88 (dd, J = 8.0, 4.0
Hz, 2H); 13C NMR (100 MHz, CDCl5) & 16.3 (d, Jo_p= 6.6 Hz), 24.8, 62.0 (d, Jo_
= 5.8Hz), 84.0, 130.9 (d, Je_p= 185 Hz), 130.8 (d, Je_p = 9.4 Hz), 134.5 (d, J

P

c_p = 15.0 Hz).

Ooodoognoaod

g0 oo bt oD by oD oDy oDy oo guo

gooo0oo0O0oooooooao

OoO00oognoaod

Ooododao
Q

inB
P R~OEt
OEt
Bpin
goooooOoaod

16% yield; colorless solid; *H NMR (400 MHz, CDCl3) & 1.31 (t, J = 7.2 Hz, 6H),
1.33 (s, 24H), 3.99-4.20 (m, 4H), 8.32 (dd, J = 13.0, 1.4 Hz, 1H), 8.40 (d, J =
1.4 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 16.3 (d, Jeo_p = 6.6 Hz), 24.8, 62.0 (d
, Je_p= 5.6 Hz), 84.0, 127.0 (d, Jc_p = 187Hz), 140.7 (d, Jc_p = 10.3 Hz), 144.9
(d, Je_p = 1.9 Hz); **B NMR (130 MHz, CDCI3) & 31.0; 3'P NMR (158 MHz, CDCl3)

d 30.4; IR (KBr, v / cm™ 1) 2977, 1597, 1389, 1331,1318, 1272, 1248, 1214, 1168
, 1141, 1048, 1019, 964, 952, 886, 848, 790, 718, 691,662; HRMS (ES1*) Calcd for

CooHs,BoNaO,P ([M+Na]l™) 489.2361, Found 489.2364.
ooooao

0000000000000 DO0DO0D0DO0OO0DO0O0DO0DO0ODO0ODO0DO0DDODoOoOoooOan

0000000000000 D0D0DO0DO0O0DO0O0DO0DO0ODO0ODO0DODODOoOoOOoOan

0000000000000 D0D0O0D0O00O0D0D0O0D0O0D0O0O0D0O0ODOOoOoOan
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ooooao
g
pinB R~OEt
OEt
OMe
O
I
R~OFEt
OEt
pinB OMe
ooooon

59% yield [meta/para = 0.54]; pale brown oil; **B NMR (130 MHz, CDCl3) & 30.7;
31p NMR (158 MHz, CDCl3) & 28.1, 28.5; IR (neat, v / cm™*) 2979, 2935, 2909, 1
597, 1550, 1492, 1462, 1393, 1357,1325, 1244, 1164, 1146, 1108, 1078, 1055, 1029
, 965, 903, 851, 777, 760, 692, 675; HRMS (ES1*) Calcd for C,-H,gBNaOgP ([M+Na]l*
) 393.1614, Found 393.1599.

0000000000000 000000000O00000O000D0O0O0o0DoDOoOoooao
0000000000000 0000 : *™ NMR (500 MHz, CDCl3) & 1.15-1.45 (m, 18H
), 3.88 (s, 3H), 4.00-4.25 (m, 4H), 6.85-6.92 (m, 1H), 7.91 (d, J = 8.6 Hz, 1H),
8.24 (d, J = 14.9 Hz, 1H), *3C NMR (125 MHz, CDCl;) & 16.3, 24.8, 55.6, 62.0 (d
, Je_p = 4.8 Hz), 83.7, 110.3 (d, Jco_p= 8.4 Hz), 115.8 (d, J._p = 186 Hz), 141.1
, 142.0 (d, Je_p= 7-2 Hz), 163.5 (d, Jc_p = 2.4 HZz).

0000000000000 000000000000000000000000000a0
0000000000 O0O0O00000: *H NMR (500 MHz, CDCl3) & 1.15-1.45 (m, 18H
), 3.91 (s, 3H), 4.00-4.25 (m, 4H), 7.31 (d, J = 6.3 Hz, 1H), 7.41 (dd, J = 7.5,
3.4 Hz, 1H), 7.78 (dd, J = 14.3, 7.5 Hz, 1H); *3C NMR (125 MHz, CDCl3) & 16.2,
24.8, 55.8, 62.1 (d, Jo_p = 6.0 Hz), 84.1, 116.5 (d, J._p= 8.4Hz), 119.0 (d, J.
_p = 185 Hz), 126.5 (d, Jo_p = 14.4 Hz), 134.2 (d, Je_p = 7.2 Hz), 160.5(d, Jc_p
= 2.4 Hz).

0ooooo

0000000000000 0000O0000O0O00D0D0O0O0DODO0O0O0DoDOoOOoo0o0ao
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ogoooan
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pinB Me
ooooon

66% yield [meta/para = 9.0]; pale yellow oil; **B NMR (130 MHz, CDCl3) & 30.9;
31p NMR (158 MHz, CDCl3) & 30.7, 30.2; IR (neat, v / cm™*) 2979, 2931, 2906, 1
603, 1480, 1445, 1386, 1360, 1317,1248, 1165, 1147, 1109, 1049, 1023, 963, 851,
795, 728, 674; HRMS (ESI™) Calcd for C, H,gBNaOgP ([M+Na]*) 377.1665, Found 337.
1666.
gdooboboooobboouobobuoo oo b0 oD bLoDbObUoUo o bObbOboUoooDoboooao
0000000000000 000 : *H NMR (500 MHz, CDCl3) & 1.23-1.38 (m, 18H),
2.56 (s, 3H).4.01-4.18 (m, 4H), 7.24 (dd, J = 7.5, 5.2 Hz, 1H), 7.81 (d, J = 7.
5 Hz, 1H), 8.33 (d, J = 14.4 Hz, 1H); 3C NMR (100 MHz, CDClZ) & 16.2 (d, Je_p
= 6.1 Hz), 21.4 (d, Je_p = 3.3 Hz), 24.8, 61.7 (d, Je_p= 5.6 Hz), 83.8, 126.2 (d
, Je_p = 183 Hz), 130.5 (d, Je_p = 14.1 Hz), 138.6 (d, Je_p = 2.8 Hz), 140.4 (d,
Je_p = 10.3 Hz), 144.8 (d, Je_p = 10.3 Hz).
godoooboboooobobooooboooboboo o o oDboboooboODboboooooooao
0000000000000 ooOO0: *H NMR (500 MHz, CDCl3) & 1.23-1.38 (m, 18H),
2.56 (s, 3H), 4.00-4.17 (m, 4H), 7.65-7.70 (m, 2H), 7.88 (dd, J = 14.3, 8.0 Hz,
1H); 3C NMR (100 MHz, CDClZ) & 16.2 (d, Je_p = 6.6 Hz), 20.9 (d, Je_p = 2.8 H
z), 24.8, 61.7 (d, Je_p= 5.6 Hz), 84.0, 129.4 (d, Je_p = 181 Hz), 131.5 (d, Je_p
= 14.4 Hz), 133.0 (d, Je_p = 10.8 Hz), 137.2 (d, Je_p = 14.4 Hz), 140.7 (d,Jc_p
= 10.8 Hz).
oooooao
goobooodoooob o000 b0 oooDoDb oo oOooobd
gobooooobobbobooooooooo

Ooo0oo00ooano
oooO0o0and
Q
pinB R~OEt
OEt
Br
goooOo0o0oOoao

65% yield; pale yellow oil; *H NMR (400 MHz, CDCl3) & 1.29 (s, 12H), 1.32 (t, J
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= 7.2 Hz, 6H), 4.02-4.22 (m, 4H), 7.63 (dd, J = 8.1, 4.9 Hz, 1H), 7.73 (dd, J =
8.1, 1.3 Hz, 1H), 8.41 (d, J = 13.9, 1.3 Hz, 1H); *3C NMR (125 MHz, CDCl3) & 1
6.2 (d, Jec_p= 7-2 Hz), 24.8, 62.4 (d, J._p = 4.8 Hz), 84.2, 128.6 (d, J._p= 4.8
Hz), 128.7 (d, Je_p = 191 Hz), 133.6 (d, Jc_p = 9.6 Hz),139.5 (d, Jc_p = 2.4 Hz)
, 142.6 (d, Je_p = 8.4 Hz); B NMR (130 MHz, CDCI3) & 30.9; 3'P NMR (158 MHz,
CDCl3) & 26.1; IR (neat, v/ cm™ 1) 2979, 2932, 2906, 1585, 1552,1476, 1444, 13
73, 1356, 1319, 1262, 1251, 1214, 1166, 1145, 1098, 1054, 1024, 964,845, 796, 76
6, 726, 671; HRMS (ESI1™) Calcd for C,gH,5BBrNaOgP ([M+Na]l™) 441.0614, Found 441.
0602.
0ooo0oaQ
0000000000000 000000000000000000000000000
0000000000000 000O00D000O000O0a0

Ooo0o00o0ooao
Ooo0o0ooao
Q
ping R~OEt
OEt
CF,4
Ooo0o00o0ooao

30% yield; pale yellow solid; *H NMR (500 MHz, CDCl3) & 1.28-1.40 (m, 18H), 4.0
7-4.26 (m, 4H), 7.78 (dd, J = 8.0, 5.7 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 8.64 (
d, J = 14.9 Hz, 1H); 13C NMR (100 MHz, CDCl3) & 16.1 (d, J._p = 6.6 Hz), 24.8,

62.6 (d, Je_p= 6.1 Hz), 84.5, 121.9 (qd, Jc_g. c_p = 273, 4.7 Hz), 126.0 (d, J._
p= 184 Hz), 127.4 (dq, Jc_g. c_p = 6.1, 10.8 Hz), 134.3 (qd, Jc_ g, c_p = 32.4, 7
.5 Hz), 138.6 (d, Jc_p= 2-8 Hz), 142.1 (d, Je_p = 15.4 Hz); **B NMR (130 MHz, CD
Cls) & 30.8; *F NMR (368 MHz, CDCl3) & -60.9 (s, 3F); 3P NMR (158 MHz, CDCl,
)& 26.1; IR (KBr, v / cm 1) 2993, 1377, 1362,1325, 1308, 1280, 1244, 1148, 11
35, 1104, 1059, 1029, 977, 964, 951, 849, 768, 682; HRMS (ESI™) Calcd for C,- H,g
BFsNaOgP ([M+Nal*) 431.1382, Found 431.1379.

ooooo0aQ

OOONN,.N ,N 00000000POODOO0OO0ODDODOOODODDOOOOODDOOOOOO

0000000000000 0000D0DD000O00000O00Do0DO0O0o0o0ao

0ooo0ooo

goooao
Q
pinB R~NEt,
'NEt,
gooo0O0oao

29% yield; pale brown oil; 1H NMR (500 MHz, CDCl3) & 1.04 (t, J = 7.5 Hz, 12H),
1.33 (s, 12H), 3.00-3.13 (m, 8H), 7.35-7.47 (m, 1H), 7.84 (dd, J = 11.5, 7.5 Hz
, 1H), 7.88 (d, J = 6.9 Hz, 1H), 8.19 (d, J = 11.5 Hz, 1H); 13C NMR (125 MHz, CD

Cl3) &6 13.6 (d, Je_p = 2.4 Hz), 24.9, 38.4 (d, JC-P = 4.8 Hz), 83.9, 127.5 (d,
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Je_p = 12.0 Hz), 132.4 (d, Jo_p = 158 Hz), 134.5 (d, Je_p = 8.4 Hz), 137.2, 138.
3 (d, Je_p= 8.4 Hz); *'B NMR (130 MHz, CDCl3) & 31.5; 3P NMR (158 MHz, CDCI})
3 39.4; IR (neat, v / cm™ 1) 2973, 2932, 2871, 1594, 1470, 1383, 1357, 1317, 12
62, 1216,1187, 1015, 945, 866, 841, 791, 739, 711, 671, 656; HRMS (ESI*) Calcd f
or C,oHs7BN,05P ([M+H]™) 395.2635, Found 395.2639.
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9% yield; pale brown solid; *H NMR (500 MHz, CDCl3) & 1.03 (t, J = 6.9 Hz, 12H)
, 1.31 (s, 24H), 2.98-3.16 (m, 8H), 8.27 (d, J = 12.1 Hz, 2H), 8.32 (s, 1H); *=C
NMR (125 MHz, CDCl ) & 13.6 (d, Jc_p= 2.4 Hz), 24.8, 38.3 (d, Je_p = 3.6 Hz),
83.8, 131.8 (d, Jc_p= 154 Hz), 141.1 (d, Jc_p = 9.6 Hz), 143.5 (d, Jc_p = 2-4 Hz
); **B NMR (130 MHz, CDCI33) & 31.3; 3'P NMR (158 MHz, CDCl3) & 39.5; IR (KBr,
v / cm 1) 2978, 2932, 2873, 1594, 1458, 1383, 1327,1313, 1272, 1220, 1189, 116

3, 1144, 1020, 967, 945, 887, 847, 720, 659; HRMS (ESI™)Calcd for C,gH,,BoN,NaOg
P ([M+Na]™) 543.3306, Found 543.3312.
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39% yield; pale brown solid; *H NMR (500 MHz, CDCl3) & 1.05-1.37 (m, 21H), 1.50
-1.88 (m, 8H), 1.90-2.20 (m, 4H), 2.25-2.46 (m, 1H), 7.40-7.51 (m, 1H),7.68-7.83
(m, 1H), 7.93 (d, J = 6.9 Hz, 1H), 7.98-8.07 (m, 1H); *3C NMR (125 MHz, CDCl;)
5 24.6, 24.9, 25.5, 25.8, 26.2-26.5 (m, 2C), 35.2 (d, Jo_p = 66.0 Hz), 84.0,127
.4-127.6 (m), 129.1 (d, Jo_p = 85.2 Hz), 134.1-134.4 (m), 137.2-137.5 (m), 137.6

; B NMR (130 MHz, CDCl3) & 30.9; 3P NMR (158 MHz, CDCl3) & 56.7; IR (KBr,
v /cm~1) 2979, 2930, 2853, 1594, 1449, 1404, 1359, 1316, 1273, 1211, 1166, 1145
, 1130,1115, 1077, 963, 891, 853, 840, 759, 731, 709, 671; HRMS (ES1*) Calcd for

10

20

30

40

50



(44) JP W02015/115519 Al 2015.8.6

CosHsgBNaOSP ([M+Nal*) 439.2549, Found 439.2567.
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35% yield; pale brown solid; *H NMR (500 MHz, CDCl3) & 1.08-1.36 (m, 33H), 1.51
-1.86 (m, 8H), 1.94-2.13 (m, 4H), 2.23-2.45 (m, 1H), 8.11 (d, J = 9.8 Hz, 1H), 8
.37 (s, 1H); 3C NMR (125 MHz, CDCl3) & 24.7, 24.8, 25.5, 25.8, 26.2-26.5 (m, 2
C), 35.3 (d, Je_p = 67.2 Hz), 84.0, 128.5 (d, J._p= 85.2 Hz), 140.2 (d, Jc_p = 7
.2 Hz), 144.0; B NMR (130 MHz, CDCl3) & 31.2; 3P NMR (158 MHz, CDCl3) & 56.
4; IR (KBr, v / cm™1) 2977, 2929, 2853, 1594, 1449, 1383, 1329, 1272, 1215, 117
6, 1143, 966, 888, 849, 716; HRMS (ESI1*) Calcd for CsoHgoB,OsP ([M+H]™) 543.3582
Found. 543.3588.
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99% yield; pale yellow solid; *H NMR (400 MHz, CDCl3) & 1.14-1.19 (m, 4H), 1.21
-1.42 (m, 16H), 1.44-1.51 (m, 4H), 1.64-1.68 (m, 4H), 1.80-1.84 (m, 2H), 2.03-2.
17 (m, 4H), 3.86 (s, 3H), 6.87 (dd, J = 8.7, 4.7 Hz, 1H), 7.91 (d, J = 8.7 Hz, 1
H), 8.36 (d, J = 11.7 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 24.9, 25.7 (d, Je_p =
3.8 Hz), 25.9, 26.1 (d, Je_p= 3.8 Hz), 26.6 (d, Je_p = 12.3 Hz), 26.9 (d, Jc_p
= 14.1 Hz), 36.9 (d, Je_p = 67.7 Hz), 55.1, 83.7, 109.3 (d, Jo_p= 6.9 Hz), 118.3
(d, Jc_p = 83.8 Hz), 140.1 (d, Jc_p = 1.9 Hz), 142.8 (d, Jo_p = 3.8 Hz), 161.5
(d, Je_p = 5.6 Hz); B NMR (130 MHz, CDCl3) & 29.8; 3P NMR (158 MHz, CDCls)
d 59.5; IR (KBr, v / cm™1) 2978, 2931, 2852, 1594, 1448, 1407, 1385, 1357, 131
7, 1279, 1266, 1250, 1212, 1147, 1104, 1077, 1014, 964, 887, 851, 824, 750, 673;
HRMS (ESI™) Calcd for C,ogH,oBNaO,P ([M+Na]™) 469.2655, Found 469.2668.
oooooao

10

20

30

40

50



(45) JP W02015/115519 Al 2015.8.6

goooooooboooobooobobboooobboooobboooboboooooan
ooocooobooOoO0oooooooobobbooooooooooboboboOono

OoooO00Ooao
OoO000o
0
inB B
P \~Cy
Cy
Cl
OoooO00Ooaod

99% yield; pale yellow solid; *H NMR (400 MHz, CDCl3) & 1.16-1.21 (m, 4H), 1.24
-1.36 (m, 18H), 1.59-1.70 (m, 6H), 1.83-1.86 (m, 2H), 2.07-2.10 (m, 2H), 2.27-2.
36 (m, 2H), 7.36 (dd, J = 7.9, 3.6 Hz, 1H), 7.81 (d, J = 7.9 Hz, 1H), 8.49 (d, J
10.5 Hz, 1H); *3C NMR (100 MHz, CDCl3) & 24.9, 25.7 (d, Jc_p = 1.4 Hz), 26.2
(d, Je_p = 3.3 Hz), 26.3 (d, Jc_p = 3.8 Hz), 26.5 (d, Jc_p = 12.7 Hz), 26.7 (d,
Je_p = 13.6 Hz), 37.4 (d, Je_p = 13.6 Hz), 84.2, 129.3 (d, Jo_p= 6.1 Hz), 130.1
, 137.3 (d, Jc_p = 6.1 Hz), 138.8 (d, Jc_p = 2.3 Hz), 143.1 (d, Jc_p = 4.7 Hz);
118 NMR (130 MHz, CDCI3) & 30.5; 3P NMR (158 MHz, CDCl3) & 59.4; IR (KBr, v
/ cm™1) 2978, 2932, 2852, 1583, 1557, 1448, 1371, 1356, 1317, 1259, 1214, 1183,
1169, 1143, 1113, 1097, 1031, 964, 845, 755, 726, 671; HRMS (ESI™) Calcd for C,,
HsgBCIO5P ([M+H]") 451.2340, Found 451.2341.
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