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Supplementary Figure 1. "H NMR (400 MHz, CDCL,) of 1D
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Supplementary Figure 2. °C NMR (100 MHz, CDCL,) of 1D
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Supplementary Figure 3. "H NMR (400 MHz, CDCl,) of 1M
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Supplementary Figure 4. °C NMR (100 MHz, CDCl,) of 1M
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Supplementary Figure 5. "H NMR (400 MHz, CDCL,) of 1P
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Supplementary Figure 6. *C NMR (100 MHz, CDCL,) of 1P
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Supplementary Figure 7. "H NMR (400 MHz, CDCL,) of 1Q
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Supplementary Figure 8. °C NMR (100 MHz, CDCl,) of 1Q
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Supplementary Figure 9. "H NMR (400 MHz, CDCL,) of 1S
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Supplementary Figure 10. °C NMR (100 MHz, CDCL,) of 1S
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Supplementary Figure 11. '"H NMR (400 MHz, CDCL,) of S1
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Supplementary Figure 12. '"H NMR (100 MHz, CDCL,) of S1
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Supplementary Figure 13. "H NMR (400 MHz, CDCL,) of 1U
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Supplementary Figure 14. *C NMR (100 MHz, CDCL,) of 1U
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Supplementary Figure 15. "TH NMR (400 MHz, CDCL,) of 1X
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Supplementary Figure 16. *C NMR (100 MHz, CDCL,) of 1X
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Supplementary Figure 17. "H NMR (400 MHz, CDCL,) of 1Y
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Supplementary Figure 18. *C NMR (100 MHz, CDCL,) of 1Y
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Supplementary Figure 19. "H NMR (400 MHz, CDCL,) of 1X
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C NMR (100 MHz, CDCL,) of 1Z

20

——£89L°TS

LSLY9L
= 0000°LL
NEPTELL

P90 ITI
< EE6S°STI
L 6LITITI
S SPEE9TI
S TLEY6T

—— P8LY'RE]

_phIgosk
- £909%ST
T 1T69°1STE

_8800°€9E
—— IvSLY9lg

: parts

X



- _ 00000
0 — ST T9p00°0

N= OPh
OMe o
1AA i
S B Y YIT R
fo
]
10°€ 1 e
; €97TL
, 86TTL
001 3t
sL€ - _
_L —_— _;% .
F s
Ll |
TS lesees
i \S007'8
‘o
O
""" RARAR: AR AR LR AR AR AR R RS AR AR AR AR RN AR R AR RALEARRRAY RERRRRRR -
001 06 08 0L 09 0SS ot 0f 0T 01 0

Aduepunge

Supplementary Figure 21. "TH NMR (400 MHz, CDCL,) of 1AA
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Supplementary Figure 22. *C NMR (100 MHz, CDCL,) of 1AA
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Supplementary Figure 23. "H NMR (400 MHz, CDCL,) of 1AB
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Supplementary Figure 24. *C NMR (100 MHz, CDCL,) of 1AB
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Supplementary Figure 25. '"H NMR (400 MHz, CDCL,) of 1AG
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Supplementary Figure 26. *C NMR (100 MHz, CDCL,) of 1AG
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Supplementary Figure 27. '"TH NMR (400 MHz, CDCL,) of 1AH
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Supplementary Figure 28. *C NMR (100 MHz, CDCL,) of 1AH
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Supplementary Figure 29. "H NMR (400 MHz, CDCL,) of 3Aa
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Supplementary Figure 30. °C NMR (100 MHz, CDCl,) of 3Aa
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Supplementary Figure 31. "H NMR (400 MHz, CDCl,) of 3Ba

31

L i 9669°L
= L2 =1‘7;-\._L91L'L

~e 00000

SET8E
|SLT8'E
|9098°¢
| 0668°¢
| £966'9
| 8€00°L

6800°L
60T0°L
1920°L
SEE0L
SSETL
SLTV'L
TIErL
6brrL
pRYDL
TEPL
SLOV'L
LTSYL
198%°L
6661°L
E£E0S°L
6PE9L
| 6TP9'L
| 18P9'L
1S659°L
},T599°L
/,LTLYL
7 0869°L

WEITLL
190€8°L
I vssL
|\ TsssL
loLsL
ITI68°L

S8L6'L

X : parts per Million : 1H



O‘
g

20.

T
30.0

50.0 400

T
60.0

T
70.0

80.0

100.0 90.0

T T T T T T T T

Lo 90 <0 0 €0

aouepunqe

Supplementary Figure 32. *C NMR (100 MHz, CDCL,) of 3Ba
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Supplementary Figure 33. 'H NMR (400 MHz, CDCL,) of 3Ca

33

IH

X : parts per Million :



v

3Ca

200 100

30.0

500 400

60.0

70.0

80.0

1000 90.0

110.0

120.0

150.0 140.0 1300

160.0

180.0170.0

0¢

07 0l v 0
aduepunqe

Supplementary Figure 34. °C NMR (100 MHz, CDCl,) of 3Ca
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Supplementary Figure 35. '"H NMR (400 MHz, CDCL,) of 3Da

35

1H

X : parts per Million :



Me

avexr

Me

0¢

3Da

10.0

20.0

300

50.0  40.0

1000 90.0 R0O 700 60.0

110.0

120.0

130.0

1500 140.0

160.0

180.0170.0

07T 01 0
asuepunge

Supplementary Figure 36. °C NMR (100 MHz, CDCl,) of 3Da
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Supplementary Figure 37. "H NMR (400 MHz, CDCl,) of 3Ea
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Supplementary Figure 38. *C NMR (100 MHz, CDCL,) of 3Ea
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Supplementary Figure 39. '"H NMR (400 MHz, CDCL,) of 3Fa
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Supplementary Figure 40. *C NMR (100 MHz, CDCL,) of 3Fa
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Supplementary Figure 41. "H NMR (400 MHz, CDCL,) of 3Ga
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Supplementary Figure 43. "H NMR (400 MHz, CDCL,) of 3Ha
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Supplementary Figure 44. °C NMR (100 MHz, CDCl,) of 3Ha
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Supplementary Figure 45. "H NMR (400 MHz, CDCL,) of 3Ia
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Supplementary Figure 46. °C NMR (100 MHz, CDCl,) of 3Ia
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Supplementary Figure 47. "H NMR (400 MHz, CDCL,) of 3Ja
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Supplementary Figure 48. *C NMR (100 MHz, CDCL,) of 3Ja
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Supplementary Figure 49.

"H NMR (400 MHz, CDCI,) of 3Ka
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Supplementary Figure 50. °C NMR (100 MHz, CDCl,) of 3Ka
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Supplementary Figure 51. "H NMR (400 MHz, CDCl,) of 3La
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Supplementary Figure 52. *C NMR (100 MHz, CDCL,) of 3La
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Supplementary Figure 53. "H NMR (400 MHz, CDCI,) of 3Ma
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Supplementary Figure 54. °*C NMR (100 MHz, CDCL,) of 3Ma
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Supplementary Figure 55. "H NMR (400 MHz, CDCL,) of 3Na
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Supplementary Figure 56. °C NMR (100 MHz, CDCl,) of 3Na
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Supplementary Figure 57. "H NMR (400 MHz, CDCL,) of 30a
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Supplementary Figure 58. °C NMR (100 MHz, CDCl,) of 30a
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Supplementary Figure 59. "H NMR (400 MHz, CDCL,) of 3Pa
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Supplementary Figure 60. *C NMR (100 MHz, CDCL,) of 3Pa
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Supplementary Figure 61. "H NMR (400 MHz, CDCL,) of 3Qa
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Supplementary Figure 62. °C NMR (100 MHz, CDCL,) of 3Qa
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Supplementary Figure 63. 'H NMR (400 MHz, CDCL,) of 3Ra
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Supplementary Figure 64. °C NMR (100 MHz, CDCl,) of 3Ra
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Supplementary Figure 65. "H NMR (400 MHz, CDCI,) of 3Sa
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Supplementary Figure 66. °C NMR (100 MHz, CDCL,) of 3Sa

66

_€6619F

—S6VTSP
_L9PTHS
- IEPTSS

_6E89°9L
- 0000°LL
NLSTE'LL

—— 1619766

——P8BLEI

__6L9TLT
T p101'8T

—— €T6S7IS

——TIST6S

——SLLROL

T3C

2

n

X : parTs per Mil



Me .

e 0000°0

3Si
00°€
POt ' -
POt
. -
66T ]
S6°0
— =~
L —
S N - S
0L 09 0°¢ or 0¢ 0T 01 0
asuepunqe

e
=
(o] vy
£P9ET
_é 96557
72557
TL8p9ST
I
o
1SLS°€
_usse
~£009°€
o 6616€
-
Fo
Nl
Fo
o
o 58069
—~
9T
6L88°L
o/ 9606'L
% s
1L00'8
Fo
(=)
o
S

Supplementary Figure 67. "H NMR (400 MHz, CDCL,) of 3Si
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Supplementary Figure 68. *C NMR (100 MHz, CDCL,) of 3Si
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Supplementary Figure 69. '"H NMR (600 MHz, CDCl,) of 3Ta
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Supplementary Figure 71. "H NMR (400 MHz, CDCL,) of 3Ua
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Supplementary Figure 72. *C NMR (100 MHz, CDCl,) of 3Ua
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Supplementary Figure 73. '"H NMR (600 MHz, CDCL,) of 3Va
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Supplementary Figure 74. °C NMR (150 MHz, CDCl,) of 3Va
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Supplementary Figure 75. "H NMR (400 MHz, CDCl,) of 3Wa
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Supplementary Figure 76. *C NMR (100 MHz, CDCL,) of 3Wa
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Supplementary Figure 77. '"H NMR (400 MHz, CDCL,) of 3Xa
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Supplementary Figure 78. °C NMR (100 MHz, CDCl,) of 3Xa
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Supplementary Figure 79. '"H NMR (400 MHz, CDCL,) of 3Ya
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Supplementary Figure 80. °C NMR (100 MHz, CDCl,) of 3Ya
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Supplementary Figure 81.

"H NMR (400 MHz, CDCL,) of 3Za
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Supplementary Figure 82. °C NMR (100 MHz, CDCL,) of 3Za

82

——98LETS
—PI8TSS

_6£89°9L
< 0000°LL
NLSTELL

——9E8STII

_L1IR'STI
“_9L81°8TI
T L8PRSTI
_TOTSPEN

, - SRTOSE

_bTTSPR
— €S6TISE

=
2
— vslomg
—— 666LS915
o

s

X : part



00000
FT T 0r000

7\ OMe
N= :
OMe 2
3AAa F
o
ol
Lo
o
$6T o
F6<T —3 fo
1r<s
re
LW
Lo
Lo
ore LS =
[~
20T W01
001 e /ss1s
- el YRR
N 10T1°8
lheszis
. I sTrs
o l66TI'8
i 1LTETS
UMMARARARAA RAARAR: T A AAARARARA) | DAL | GARARAY | AR M NRARARRRR | BARARARAR | RAARARARAY RARRAR ol
I 001 06 08 0L 09 0s ot 0¢ 0T 01 0
2duepunge

Supplementary Figure 83. "H NMR (400 MHz, CDCI,) of 3AAa
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Supplementary Figure 84. °C NMR (100 MHz, CDCl,) of 3AAa
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Supplementary Figure 86. °C NMR (100 MHz, CDC]l,) of 3ABh
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Supplementary Figure 87. '"H NMR (400 MHz, CDCL,) of 3ABa
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Supplementary Figure 88. °C NMR (100 MHz, CDCL,) of 3ABa
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Supplementary Figure 89. "H NMR (400 MHz, CDCI,) of 3ACa
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Supplementary Figure 90. °C NMR (100 MHz, CDC]l,) of 3ACa
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Supplementary Figure 91. "H NMR (400 MHz, CDCL,) of 3ADa
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Supplementary Figure 93. '"H NMR (400 MHz, CDCL,) of 3AEa
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Supplementary Figure 94. °C NMR (100 MHz, CDCL,) of 3AEa
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Supplementary Figure 95. "H NMR (400 MHz, CDCL,) of 3Ab
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Supplementary Figure 96. °C NMR (100 MHz, CDCL,) of 3Ab
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Supplementary Figure 97. "H NMR (400 MHz, CDCl,) of 3Ac
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Supplementary Figure 98. °*C NMR (100 MHz, CDCL,) of 3Ac
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Supplementary Figure 99. "H NMR (400 MHz, CDCL,) of 3Ad

99

o —— 000070~

—8PST1

—0€1¥'T

X : parts per Million : 1H



=
3
7\ E _;;
N =
=]
3Ad S
=
]
-
<
I
w
=
8
=}
PR .
_EPL99L
o =<-0000'LL
S N9IELL
s
2
]
(=]
=
et
=4
<
=
= 69L8'STI
S TEL609TI
FSvUSET
= [T 7, S698T1
o _/918L8T
8 T L89%EL]
= < 8LIIPEL
S - €099°5El
'S
o LYY
-G STeTsYE
=
= 2
"E TS 9B
— 158079
S A
3= &
2
"""""""" | AR AL S SR BRI s
Lo 90 50 0 €0 To
duepunqge

Supplementary Figure 100. *C NMR (100 MHz, CDCL,) of 3Ad
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Supplementary Figure 101. "H NMR (400 MHz, CDCl,) of 3Ae
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Supplementary Figure 102. *C NMR (100 MHz, CDCL,) of 3Ae

102

——9pSTSS

_LSLY9IL
= 0000°LL
“EPTELL

_R098TII
- 966T€11

——686F°611
—— 6LEV'ETI

- 6950°0¢1
__-010€pEl
— PRIV 9L

— PCTT 6L

| STOTPL
0SS 'SP

—— 1££0°09

X : parts per MiTlion



7\ Lo 00000

NMe,
N =
3Af
2
1
LS
-l
L6'S
[

T T T T T T T T T T T T T
DLTO9T O°ST OF1 0€1 0TI 011 00 06 0% 0L 09 0S¢ O0v 0¢€ 0T 01 0
2duepunqe

Supplementary Figure 103. '"H NMR (400 MHz, CDCl,) of 3Af
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Supplementary Figure 104. °C NMR (100 MHz, CDCL,) of 3Af
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Supplementary Figure 105. "H NMR (600 MHz, CDCL,) of 3Ag
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Supplementary Figure 107. "H NMR (400 MHz, CDCl,) of 3Ah
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Supplementary Figure 108. *C NMR (100 MHz, CDCL,) of 3Ah
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Supplementary Figure 109. '"H NMR (400 MHz, CDCL,) of 3Ai
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Supplementary Figure 110. *C NMR (100 MHz, CDCL,) of 3Ai
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Supplementary Figure 111. "H NMR (400 MHz, CDCl,) of 3Aj
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Supplementary Figure 112. *C NMR (100 MHz, CDCL,) of 3Aj
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Supplementary Figure 114. *C NMR (100 MHz, CDCL,) of 3Ak
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Supplementary Figure 116. *C NMR (100 MHz, CDCL,) of 3Al
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Supplementary Figure 119. "H NMR (400 MHz, CDCl,) of 3An
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Supplementary Figure 120. *C NMR (100 MHz, CDCL,) of 3An
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Supplementary Figure 121. "H NMR (400 MHz, CDCL,) of 3A0
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Supplementary Figure 124. *C NMR (100 MHz, CDCL,) of 3Ap
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Supplementary Figure 125. '"H NMR (600 MHz, CDCl,) of 3Wq
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Supplementary Figure 126. *C NMR (150 MHz, CDCL,) of 3Wq

€0 o

126

1080°%1

_PE19°TT
, 1676'ST

/. 2081°6T
~oTTLie
. 091€°€€

. 888L9L
= 0000°LL
~ BOTT'LL

8895971
/,969L9T1
J1Ep9'LT
_OILTST
LLTLST
10ST6T1
LTS0S
| OELKIET
VISSOPE

_TREILPL

—— LPLE 6P

X : parts per Million



— fo —

3Aq

o'l

A 1896TT

Il
N
e
(s
ol
-t
o0

AN,

0 0t 0T

01 0
2ouepunqe

Supplementary Figure 127. "H NMR (400 MHz, CDCl,) of 3Aq
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Supplementary Figure 128. *C NMR (100 MHz, CDCL,) of 3Aq
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Supplementary Figure 129. '"H NMR (400 MHz, CDCL,) of 3AFa
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Supplementary Figure 130. *C NMR (100 MHz, CDCL,) of 3AFa
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Supplementary Figure 131. "H NMR (400 MHz, CDCl,) of 3AGa
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Supplementary Figure 132. *C NMR (100 MHz, CDCL,) of 3AGa
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Supplementary Figure 133. '"H NMR (400 MHz, CDCl,) of 3AHa
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Supplementary Figure 137. '"H NMR (400 MHz, CDCl,) of 5
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Supplementary Figure 139. '"H NMR (400 MHz, CDCl,) of 6
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Supplementary Figure 140. *C NMR (100 MHz, CDCL,) of 6

140



968
OMe
>§I(o O
T
7

3.0

9.0

10.0

UL TN I ML LN I IR LRI SN I I I UL I I LI ML I
OLT 091 O°ST 001 0°€T 0TI O'IT 001 06 O8 0L 09 0S¢ O0v 0¢ 0T 01 0

asuepunqe

Supplementary Figure 141. "H NMR (400 MHz, CDCl,) of 7
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Supplementary Figure 142. °C NMR (100 MHz, CDCl,) of 7
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Supplementary Figure 149. "H NMR (400 MHz, CDCl,) of 11
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Supplementary Figure 156. Oxidative Addition of Phenyl 3-Pyridinecarboxylate to Ni[P(n-
Bu),], Catalyst. Schematic presentation of possible reactants, intermediates, transition states and
products of the C(acyl)-O and C(aryl)-O oxidative addition of phenyl 3-pyridinecarboxylate to
Ni[P(n-Bu),], in the no-base condition and at the MO6L/BS1 level of theory. For structural
parameters, see Cartesian coordinates given in Supplementary Table 13. For total energies, see
Supplementary Table 8.
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catalyzed by Ni[P(n-Bu),],complex in the no-base condition. Presented energies are obtained at
the MO6L/BS1 level of theory.
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Supplementary Table 1. Investigation of the reaction parameters

Ni(cod), (10 mol%)
ligand (40 mol%)

O base (2.0 equiv
7\ + (HO),B @—OMe ( au) > 7\ OMe
N= OPh solvent (0.25 M) N=
1A (0.40 mmol) 2a (1.5 equiv) T°C12h 3Aa

entry ligand base solvent T yield of 3Aa (%)2
1 none Na,COg4 1,4-dioxane 150 0
2 PCys Na,CO4 1,4-dioxane 150 26
3 dppe Na,CO4 1,4-dioxane 150 0
4 dpph Na,CO4 1,4-dioxane 150 51
5 PPhoMe Na,CO4 1,4-dioxane 150 47
6 P(n-Bu)s Na,COg3 1,4-dioxane 150 65
7 P(n-Bu)s Li,CO3 1,4-dioxane 150 64
8 P(n-Bu)s Ko,CO4 1,4-dioxane 150 23
9 P(n-Bu)s Cs,CO3 1,4-dioxane 150 15
10 P(n-Bu)s EtsN 1,4-dioxane 150 68
11 P(n-Bu)s none 1,4-dioxane 150 49
12 P(n-Bu)s Na,CO4 toluene 150 95
13 P(n-Bu)s Na,CO4 m-xylene 150 38
14 P(n-Bu)s Na,CO4 DME 150 56
15 P(n-Bu)s Na,CO4 t-AmylOH 150 53
16 P(n-Bu)s Na,CO4 toluene 150 88P
17 P(n-Bu)s Na,CO4 toluene 140 75
18 P(n-Bu)s Na,CO3 toluene 130 60
19 P(n-Bu)s Na,CO4 toluene 120 18

a. GC yield using dodecane as an internal standard. b. The reaction was conducted for
24 h using Ni(OAc), (5 mol%) and P(n-Bu)s (20 mol%) as catalyst.

Supplementary Table 2. Investigation of the phenylboronic acids derivatives

Ni(OAc)» (5 mol%)
P(n-Bu)s (20 mol%)

o) :
W N B—@ NaCOj (2.0 equiv) . 7\
N= OPh toluene (0.25 M) N=

1A (0.40 mmol) 2 (1.5 equiv) 150 °C, 24 h 3Ah
/7
w0a ) XD Yo oder-OO
O o) o)
81% 56% 0% 0%
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Supplementary Table 3. Investigation of alternative protocols

OMe Ni(OAc)» (5 mol%)
= | P(n-Bu)s (20 mol%)
@) N Na,CO3 (2.0 equiv)
(/__\>_</ * i Vent(025 M) o OMe
= solvent (0. —
N OPh O \ 150 °C N
1A (0.40 mmol) 2a (0.5 equiv) 3Aa
entry solvent conditions GC vyield (%)
1 toluene close system (J-Young) 84
2 m-xylene close system (J-Young) 57
3 anisole close system (J-Young) 23
4 anisole open system (Schlenk + condenser) 89 (82)

The number in the parenthesis shows the isolated yield.

Supplementary Table 4. The effect of the aryl-substituent of carboxylic acids

Ni(OAc), (5 mol%)
P(n-Bu)s (20 mol%)

N O EtsN (1.5 equiv) N\
D—-’( +  (HO).B —@—OMe > D—@—OMe
0o OAr toluene (1.6 mL) o)
. 150 °C, 24 h
1 (0.40 mmol) 2a (1.5 equiv) 30a

Ar= —\OMe P 53% =yF P 50%
§@ 50% §@ m- 149 §@ m- 30°% -§—®—Me 20%
oo T iTe e

17% 20% 3% 17%
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Supplementary Table 5. Competitive experiments between phenyl esters and haloarenes

0
@—( Ni(OAGC), (5 mol%)
N= OPh P(n-Bu)s (20 mol%)

Na,COj; (2.0 equiv
1A (0.40 mmol)  + (HO)2B©—OMe L0 @0 ¢ N OMe
toluene (0.25 M) N=
150 °C, 24 h
QX 2a (1.5 equiv) 80°°C, 3Aa
(0.40 mmol)

X=1,Br,Cl, and F

O O O O

3Aa: 0% 3Aa: 0% 3Aa: 43% 3Aa: 66%
1A: 78% 1A: 99% 1A: 28% 1A: 1%

Supplementary Table 6. The effect of salts for the reaction of alkenylboronic acid 2q
Ni(OAc)» (5 mol%)
P(n-Bu)s (20 mol%)
Na,COs (2.0 equiv)

O o
CgHis additive CeH1s
7 X *  (HO).B wa > (/t\>—//_
N= OPh toluene (1.6 mL) N=
150 °C, 24 h
1A (0.40 mmol) 2q (0.60 mmol) 3Aq
entry additive isolated yield of 3Aq
1 none 24%
2 LiCl: 10 mol% <20%
3 LiCl: 1 equiv 46%
4 NaCl: 1 equiv 46%
5 LiF: 1 equiv 42%
6 NaF: 1 equiv 46%
7 KF: 1 equiv 38%

160



Supplementary Table 7. The effect of DMAP for the reaction of 1AF

Ni(OAc), (5 mol%)
P(n-Bu)s (20 mol%)

Na,COj; (2 equiv) OMe
(0] additive (30 mol%) Ph
+ HO).B OMe >
Ph \)I\OPh (HO)B—  H—

toluene, 150 °C, 24 h

1AF (0.40 mmol) 2a 3AFa
entry additive Isolated yield of 3
1 none 27%
2 none 43%2
3 DMAP (30 mol%) 46%
4 DMAP (1 equiv) 26%
a. The reaction was 48 h.
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Supplementary Table 8. Calculated total (in a.u., at the MO6L/BS1 level of theory) and relative energies (in kcal/mol) of the
reactants, transition states, intermediates and products of the studied C(acyl)-O and C(aryl)-O oxidative addition of phenyl 3-
pyridinecarboxylate to Ni[P(n-Bu),], complex. For cartesian coordinates of all reported structures see Supplementary Table 13).

Structure Energies Relative Energies
-E -(E +ZPC) -H -G AR A(E+ZPC) AH AG
Ni[P(n-Bu);], — Ni[P(n-Bu);] + [P(n-Bu);]
Ni[P(n-Bu);], 1799.047953 1798.302214 1798.262328 1798.375858 -42.1 -41.5 -41.1 -28
Ni[P(n-Bu);] 984.149528 983.776269 983.755037 983.826269
[P(n-Bu);] 814.831310 814.459779 814.441825 814.504941
Ni[P(n-Bu);] + [P(n-Bu);] 1798.980838 1798.236048 1798.196862 1798.33121 0.0 0.0 0.0 0.0

Oxidative addition of phenyl 3-pyridinecarboxylate (1A) to Ni[P(n-Bu);], catalyst

Ni[P(n-Buw);], + (PyrCOOPh) 2466.886649 2466.956609 2465.904096 2466.070012 0 0 0 0
Ni[P(n-Bu);[,(PyrCOOPh) ISO-A(C=0) 2466.955448 2466.022313 2465.969010 2466.111613 -43.2/0 -41.2/0 -40.7/0 -26.1/0
ISO-B(C=C) 2466.943787 2466.012035 2465.958304 2466.102092 -359 -34.8 -34 -20.1
TS[C(acyl)-O] 2466.924214 2465.994081 2465.940003 2466.085737 -23.6/19.6 -23.5/17.7 -22.5/182  -9.9/16.2
TS[C(aryl)-O] 2466.918790 2465.987373 2465.933787 2466.077801 -20.2 -19.3 -18.6 -4.9
Ni[P(n-Bu);],(PyrCO)(OPh), from TS[C(acyl)-O] 2466.954329 2466.022239 2465.968331 2466.112966 -42.5 -41.2 -40.3 -27
Ni[P(n-Bu);],(PyrCOO)(Ph), from TS[C(aryl)-O] 2466.973059 2466.039236 2465.985560 2466.130675 -54.2 -51.9 -51.1 -38.1

Ni[P(n-Bu);], + Na,CO; — Ni[P(n-Bu);],[Na,CO;]

NiP,[Na,CO;] iso2 2387.576020 2386.809538 2386.761115 2386.894495 -21.0 -19.0 -18.2 -6.4
Isol 2387.580192 2386.814613 2386.766031 2386.899542 -23.6 2222 -21.3 -9.6

Na,CO; 588.494676 588.4770470 588.469801 588.508414

Ni[P(n-Bu);], 1799.047953 1798.302214 1798.262328 1798.375858

Ni[P(n-Bu);], + Na,CO; 2387.542629 2386.779261 2386.732129 2386.884272 00 0.0 00 0.0

Ni[P(n-Bu);],[Na,CO;] — Ni[P(n-Bu);][Na,CO;] + [P(n-Bu);]

NiP,[Na,CO;], Isol 2387.580192 2386.814613 2386.766031 2386.899542 00 0.0 00 0.0

NiP[Na,CO;], isol 1572.707774 1572.316435 1572.287108 1572.380429

[P(n-Bu);] 814.831310 814.459779 814.441825 814.504940

NiP[Na,CO;] + [P(n-Bu);] 2387.539084 2386.776214 2386.728933 2386.885369 25.8 24.1 232 89



Supplementary Table 9. Decarbonylative transmetalation in the absence of Na,CO, base. Calculated total (in a.u., at the MO6L/BS1
level of theory) and relative energies (in kcal/mol) of the reactants, transition states, intermediates and products of the studied phenyl
3-pyridinecarboxylate and p-anisylboronic acid [i.e. MeOPh-B(OH),] cross-coupling catalyzed by Ni[P(n-Bu),], catalyst in the
absence of base (i.e. Na,CO,). For cartesian coordinates of all reported structure see Supplementary Table 13.

Structure Energies Relative Energies
B -(E +ZPC) -H -G AE A(E+ZPC) AH AG

I. Decarbonylation-then-transmetalation from the oxidative addition product Ni[P(n-Bu);],(PyrCO)(OPh), after one of the ligands [i.e. P(n-Bu); dissociation].
I.A.1. P(n-Bu); - dissociation

Ni[P(n-Bu),],(PyrCO)(OPh) 2466.954329 2466.022239 2465.968331 2466.112966 [0.0] [0.0] [0.0] [0.0]
[P(m-Bu);] 814.831310 814.459779 814.441825 814.504941

[Ni[P(n-Bu);](PyrCO)(OPh)+[P(n-Bu);] 2466.905400 2466.976871 2466.924291 2466.090237 [30.7] [28.5] [27.6] [14.3]
I.A 2. Decarbonylation

Ni[P(n-Bu);](PyrCO)(OPh) 1652.074090 1651.517092 1651.482466 1651.585296 0.0 0.0 0.0 0.0
TS [(OC-C(Pyr)) 1652.062105 1651.506432 1651.472146 1651.573609 7.5 6.7 6.5 7.3
Ni[P(n-Bu);J(CO)(OPh)(Pyr) 1652.071579 1651.515716 1651.480567 1651.584590 1.6 09 12 0.4

[.B. Transmetalation from the Ni[P(n-Bu);](CO)(OPh)(Pyr) complex

Ni[P(n-Bu);](CO)(OPh)(Pyr) 1652.071579 1651.515716 1651.480567 1651.584590
MeOPh_B(OH), 522.743995 522585484 522574127 522.622372
Ni[P(n-Bu);](CO)(OPh)(Pyr)
+MeOPh. B(OH), 2174.825574 2174.101200 2174054694 2174206962 0.0 0.0 0.0 0.0
Ni[P(n-Bu);](CO)(Pyr)(OPh) isol 2174.846852 2174129090 2174.082738 2174211641 134 175 176 29
[MeOPh_B(OH),], B-C, pre-reaction complex Iso2 2174.845932 2174.129063 2174.082710 2174208173
TS(B-C act.) isol 2174.804872 2174.091779 2174.046422 2174.169626
iso2 2174.805385 2174.091461 2174.045258 2174.170968 12.7 6.1 59 226
Ni[P(n-Bu);](Pyr)(CO)(PhOMe)[(HO),B-OPh] ICs:))l-N trans, 174832348 2174.116384 2174.069275 2174.200053 43 95 92 43
fsgz-N rans, 5174831376 2174115632 2174.068231 2174201346
Ni[P(n-Bu),](Pyr)(CO)(PhOMe) N-CO trans 1691.334065 1690.750683 1690.71358 1690.822796
P-CO trans 1691334516 1690.750869 1690.71376 1690.823534
[(HO),B-OPh], iso2 483.482975 483352792 483343067 483387441
Ni[P(n-Bu);](Pyr)(CO)(PhOMe), N-CO trans
+ [(HO),B.OPh] 2174.817040 2174.103475 2174.056647 2174210237 54 14 12 2.1
I.C. Reductive Elimination
Ni[P(n-Bu),] N-CO trans 1691.334065 1690.750683 1690.713580 1690.822796 0.0 0.0 0.0 0.0
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(Pyr)(CO)(PhOMe) TS (RE)
PROD

Ni[P(n-Bu);](CO)

(PyrPhOMe)

Ni[P(n-Bu);](CO) + (PyrPhOMe)

1691.327295
1691.383292
1097.533889
593.806680

1691.340569

II. Transmetalation-then-decarbonylation from the complex Ni[P(n-Bu);](PyrCO)(OPh)

IT.A. Transmetalation
Ni[P(n-Bu);](PyrCO)(OPh)

MeOPh_B(OH),
Ni[P(n-Bu);](PyrCO)(OPh)+MeOPh_B(OH),

B-OPh product Isol
Iso2
TS33 (B-C act.) iso2
CO-N_tr, isol
iso2
Ni[P(n-Bu);](PyrCO)(PhOMe)(OPh_B(OH), Iso_la
Iso-1b

Ni[P(n-Bu);](PyrCO)(PhOMe)
[(HO),B-OPh], iso2
Ni[P(n-Bu);](PyrCO)(PhOMe) + PhO-B(OH),

I1.B. Decarbonylation
Ni[P(n-Bu);](PyrCO)(PhOMe)
TS (decarb.)
Ni[P(n-Bu);](Pyr)(CO)(PhOMe)

I1.C. For reductive elimination see Section I.C

1652.074090
522.743995
2174.818085
2174.837801
2174.840580
2174.805385
2174.811068
2174.815520
2174.823735
2174.823578
1691.327612
483.482975
2174.810587

1691.327612
1691.315774
1691.334534

1690.745196
1690.798020
1097.152363
593.603521

1690.755884

1651.517092
522.585484
2174.102576
2174.120636
2174.123170
2174.091461
2174.095061
2174.098756
2174.107507
2174.106501
1690.742389
483.352792
2174.095182

1690.742389
1690.731822
1690.750651

1690.708668
1690.762157
1097.129157
593.591395

1690.720552

1651.482466
522.574127
2174056593
2174074629
2174077233
2174045258
2174049299
2174.053294
2174060940
2174060355
1690.706162
483.343067
2174.049229

1690.706162
1690.695944
1690.713580

1690.816121
1690.867216
1097.206373
593.641012

1690.847385

1651.585296
522.622372
2174207668
2174.199528
2174202028
2174.170968
2174.174807
2174.177336
2174.190835
2174.187237
1690.811668
483.387441
2174.199109

1690.811668
1690.801493
1690.822512

III. Transmetalation-then-decarbonylation from the oxidative addition product Ni[P(n-Bu);],(PyrCO)(OPh), i.e. without the ligand dissociation.

III.A. Transmetalation

Ni[P(n-Bu);],(PyrCO)(OPh)

MeOPh_B(OH),

Ni[P(n-Bu);],(PyrCO)(OPh) + MeOPh_B(OH),

TS (B-C act.), iso-1_up
iso-2_up

Ni[P(n-Bu);],(PyrCO)(PhOMe)[PhO-B(OH),]

Ni[P(n-Bu);],(PyrCO)(PhOMe)

2466.954329
522.743995
2989.698324
2989.673968
2989.675404
2989.737961
2506.221645

2466.022239
522.585484
2988.607723
2988.582911
2988.585118
2988.643899
2505.262347
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2465.968331
522.574127
2988.542458
2988.518073
2988.520179
2988.578853
2505.206564

2466.112966
522.622372
2988.735338
2988.685725
2988.685227
2988.746093
2505.354794

43
-30.9

00

44
1.6

4.7

0.0
74
44

0.0
153

-249

34
-29.7

-33

00

4.7
24

4.6

00
6.6
52

00
15.7

-22.7

3.1
-30.5

00

4.6
2.1

4.6

00
6.4
-4.7

00
153

=228

42
-279

-154

0.0

20.6
19.0

54

0.0
6.4
-6.8

0.0
31.1

-6.8



[(HO),B-OPh], iso2 483.482975 483.352792
Ni[P(n-Bu);],(PyrCO)(PhOMe) + PhO-B(OH), 2989.704620 2988.615139

III.B. Decarbonylation

Ni[P(n-Bu);],(PyrCO)(PhOMe) 2506.221645 2505.262347
[P(n-Bu);] 814.831310 814.459779
Ni[P(n-Bu);](PyrCO)(PhOMe) 1691.327612 1690.742389
Ni[P(n-Bu);](PyrCO)(PhOMe) + [P(n-Bu);] 2506.158922 2505.202168
Ni[P(n-Bu);](PyrCO)(PhOMe) 1691.327612 1690.742389
TS (decarb.) 1691.315774 1690.731822
Ni[P(n-Bu);](Pyr)(CO)(PhOMe) 1691.334534 1690.750651

I11.C. For reductive elimination see Section 1.C

483.343067
2988.549631

2505.206564
814.441825
1690.706162
2505.147987
1690.706162
1690.695944
1690.713580

483.387441
2988.742235

2505.354794
814.504941
1690.811668
2505.316609
1690.811668
1690.801493
1690.822512

40 47 45
[0.0] [0.0] [0.0]
[39.4] [37.8] [26.7]
0.0 0.0 0.0
74 6.6 6.4
44 52 47

[0.0]

[24.0]
0.0
6.4
-6.8

Supplementary Table 10. Decarbonylative transmetalation in the presence of the Na,CO, base. Na,CO, coordination to the C(acyl)-
O oxidative addition product Ni[P(n-Bu),],(PyrCO)(OPh) and rearrangement. Calculated total (in a.u., at the MO6L/BS1 level of
theory) and relative energies (in kcal/mol) of the reactants, transition states, intermediates and products of the studied Na,CO,
coordination to the phenyl 3-pyridinecarboxylate oxidative addition product Ni[P(n-Bu),],(PyrCO)(OPh) and following multi-step
rearrangement of the resulted intermediates. For cartesian coordinates of all reported structure see Supplementary Table 13.

Structure Energies Relative Energies
Bt -(E +ZPC) -H -G AR A(E+ZPC) AH AG

A. Reaction Ni[P(n-Bu);],(PyrCO)(OPh) + Na,CO; — Ni[P(n-Bu);],(PyrCO)(Na,CO;)(OPh)

I.A.1. P(n-Bu); - dissociation

Ni[P(n-Bu);],(PyrCO)(OPh) 2466.954329 2466.022239 2465.968331 2466.112966

Na,CO; 588.494676 588.477047 588.469801 588.508414

Ni[P(n-Bu);],(PyrCO)(OPh) + Na,CO; 3055.449005 3054.499286 3054.438132 3054.621380 0.0 0.0 00 0.0

Ni[P(n-Bu);],(PyrCO)(Na,CO;)(OPh) Iso-1a 3055.488680 3054.537664 3054.476076 3054.636281 -24.9 -24.1 -23.8 94
Iso-1b 3055.488591 3054.536383 3054.475062 3054.634673

B. Ni[P(n-Bu);],(PyrCO)(Na,CO;)(OPh) — Ni[P(n-Bu);],(PyrCO)(Na,CO;0Ph) isomerization

Ni[P(n-Bu);],(PyrCO)(Na,CO;)(OPh) Iso-1a 3055.488680 3054.537664 3054.476076 3054.636281 0.0 0.0 0.0 0.0
Iso-1b 3055.488591 3054.536383 3054.475062 3054.634673

Ni[P(n-Bu);],(PyrCO)(Na,CO;0Ph) Iso-3a 3055.505151 3054.555050 3054.492800 3054.656882 -10.3 -10.9 -10.5 -12.9
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Iso-3b 3055.499666 3054.549503

C. Ligand Exchange: Ni[P(n-Bu);],(PyrCO)(Na,CO;0Ph) — Ni[P(n-Bu);],(PyrCO)(NaCO;) + NaOPh

Ni[P(n-Bu),],(PyrCO)(Na,CO,0Ph) Iso-3a 3055.505151 3054.555050
Iso-3b 3055.499666 3054.549503

Ni[P(n-Bu);],(PyrCO)(NaCO5) Down Iso-3a 2586.260084 2585.404600
UP iso-3b 2586.262707 2585.407175

Na_OPh 469.175242 469.082344
Ni[P(n-Bu),],(PyrCO)(NaCO,), iso3b_UP + NaOPh 3055.437949 3054.489519

D. Reaction: Ni[P(n-Bu);],(PyrCO)(Na,CO;0Ph) — Ni[P(n-Bu);](PyrCO)(Na,CO;0Ph) + [P(n-Bu);]

Ni[P(n-Bu);],(PyrCO)(Na,CO;O0Ph), Iso-3a 3055.505151 3054.555050
Ni[P(n-Bu);](PyrCO)(Na,CO;OPh) Isol 2240.650977 2240.074859

Iso2 2240.653829 2240.076958
[P(n-Bu);] 814.831310 814.459779
Ni[P(n-Bu);](PyrCO)(Na,CO;0Ph), iso2 + [P(n-Bu);] 3055.485139 3054.536737

3054.487244

3054.492800
3054.487244
2585.350746
2585.353485
469.074299

3054.427784

3054.492800
2240.032693
2240.035154
814.441825
3054.476979

3054.650785

3054.656882
3054.650785
2585.497264
2585.498639
469.114741

3054.613380

3054.656882
2240.151469
2240.150825
814.504941
3054.655766

00 00 00 0.0
422 41.1 40.8 273
00 00 00 0.0
12.6 11.5 99 0.7

Supplementary Table 11. Calculated total (in a.u., at the MO6L/BS1 level of theory) and relative energies (in kcal/mol) of the
reactants, transition states, intermediates and products of the studied phenyl 3-pyridinecarboxylate and p-anisylboronic acid [i.e.
MeOPh-B(OH),] cross-coupling catalyzed by Ni[P(n-Bu),], catalyst in the presence of base (i.e. Na,CO). For cartesian coordinates of

all reported structure, see Supplementary Table 13.

Structure Energies
-E,, ~(E +ZPC) -H
I. Decarbonylation-then-transmetalation from the Ni[P(n-Bu);](PyrCO)(Na,CO;0Ph) cluster complex
I.A. Decarbonylation: Ni[P(n-Bu);](PyrCO)(Na,CO;0Ph) —  Ni[P(n-Bu);](CO)(Pyr)(Na,CO;0Ph)
Ni[P(n-Bu);](PyrCO)(Na,CO;0Ph) Iso-2 2240.653829 2240.076958 2240.035154
TS 2240.612500 2240.039326 2239.996498
Ni[P(n-Bu);](CO)(Pyr)(Na,CO;0Ph),Trans-O 2240.621459 2240.047162 2240.003860
I.A.1. CO-dissociation: Ni[P(n-Bu);](Pyr)(CO)(Na,CO;OPh) —  Ni[P(n-Bu);](Pyr)(Na,CO;O0Ph) + CO
Ni[P(n-Bu);](PyrCO)(Na,CO;OPh) Trans-O 2240.621459 2240.047162 2240.003860
Trans-N 2240.614635 2240.040420 2239.997244
co 113.296662 113.291641 113.288337
Ni[P(n-Bu);](Pyr)(Na,CO;OPh), 2127.308317 2126.742004 2126.701406

2240.150825
2240.118211

2240.126299

2240.126299
2240.119472

113.3107850
2126.817765

Relative Energies

AE A(E+ZPC) AH AG
0.0 0.0 0.0 0.0
259 236 243 20.5
203 18.7 196 154
0.0 0.0 0.0 0.0
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Ni[P(n-Bu);](Pyr)(Na,CO;0Ph) + CO

[.B. Transmetalation from the Ni[P(n-Bu);](Pyr)(Na,CO;O0Ph) complex
Ni[P(n-Bu);](Pyr)(Na,CO;OPh),

MeOPh_B(OH),

Ni[P(n-Bu);](Pyr)(Na,CO;OPh) + MeOPh_B(OH),

COMPLEX,

TS1, B-O formation

B-O complex

TS2, B-C active.

B-C complex: Ni[P(n- isol
Bu);|(Pyr)(MeOPh)(Na,CO;(OPh)B(OH),) iso2

Ni[P(n-Bu);](Pyr)(MeOPh), O-P trans, Iso-1
Na,CO;3(OPh)B(OH),
Ni[P(n-Bu);](Pyr)(MeOPh) + Na,CO;(OPh)B(OH),

I.C. Reductive elimination

Ni[P(n-Bu);](Pyr)(MeOPh)(Na,CO;(OPh)B(OH),) isol
iso2

TS, iso2

COMPLEX_prod, iso-1
iso-2

Ni[P(n-Bu);](Na,CO3;(OPh)B(OH),)
MeOPh_Pyr
Ni[P(n-Bu);](Na,CO3(OPh)B(OH);) + MeOPh_Pyr

2240.604979

2127.308317
522.743995
2650.052312
2650.054169

2650.053240

2650.025711
2650.040433
2650.031954

1577.980792
1072.020568
2650.001360

2650.040433
2650.031954

2650.027094

2650.065887
2650.083236

2056.249575
593.806680
2650.056255

2240.033645

2126.742004
522.585484

2649.327488

2649.328488

2649.327730

2649.302276
2649.315553
2649.307755

1577.406174
1071.872413
2649.278587

2649.315553
2649.307755

2649.303384

2649.340579
2649.357099

2055.728396
593.603521
2649.331917

II. Transmetalation-then-decarbonylation from the Ni[P(n-Bu);](PyrCO)(Na,CO;OPh) cluster complex

II.A. Transmetalation from Ni[P(n-Bu);](PyrCO)(Na,CO;0Ph)
Ni[P(n-Bu);](PyrCO)(Na,CO;O0Ph), Iso-1

MeOPh_B(OH),

Ni[P(n-Bu);](PyrCO)(Na,CO;OPh) + MeOPh_B(OH),

] Iso2_down
TS(B-C active.) Is02_up
Ni[P(n- Iso2_down
Bu);](PyrCO)(PhOMe)(Na,CO;OPhB(OH),) Iso2_up

2240.653829
522.743995
2763.397824
2763.364975
2763.375548
2763.384351
2763.385586

2240.076958
522.585484
2762.662442
2762.630124
2762.641315
2762.648868
2762.650096

2239.989743 2240.128550
2126.701406 2126.817765
522.574127 522.622372
2649.275533 2649.440137
2649.276691 2649.413974

no barrier was located
2649.275783 2649.414957
2649.250183 2649.390267
2649.263193 2649.403507
2649.255311 2649.396236
1577.371479 1577.476373
1071.854530 1071.919027
2649.226009 2649.395400
2649.263193 2649.403507
2649.255311 2649.396236
2649.251479 2649.390739
2649.288578 2649.427124
2649.305590 2649.442512
2055.689485 2055.802417
593.591395 593.641012
2649.280880 2649.443429
2240.035154 2240.150825
522.574127 522.622372

2762.609281
2762.576682
2762.588054
2762.594958
2762.596291

I1.B. Ni[P(n-Bu),](PyrCO)(PhOMe)(Na,CO;OPhB(OH),) — Ni[P(n-Bu);](PyrCO)(PhOMe) + (Na,CO;OPhB(OH),)

2762.773197
2762.718606
2762.729615
2762.738319
2762.740707

0.0
-1.2

-0.6

16.7
7.5

00

8.4

-26.9

00

20.6
14.0

7.7

8.5

00
-0.6

-0.2

15.8
7.5

30.7

00

7.6

-26.1

-10.3

00
20.3
13.3

7.8

8.9

00
-0.7

-0.2

15.9
7.7

00

7.4

-26.6

-11.1

00
20.5
133

8.2

0.0
16.4

15.8

31.3
23

0.0

8.0

-24.5

-25.1

0.0
34.3
273

20.3

167



Ni[P(n-Bu);](PyrCO)(PhOMe)(Na,CO;OPhB(OH),]|, Iso2_up 2763.385586 2762.650096 2762.596291 2762.739707 0.0 0.0 0.0 0.0

Ni[P(n-Bu);](PyrCO)(PhOMe) 1691.327612 1690.742389 1690.706162 1690.811668
Na,CO;OPhB(OH), 1072.020568 1071.872413 1071.854530 1071.919027
Ni[P(n-Bu);](PyrCO)(PhOMe) + [Na,CO;0PhB(OH),| 2763.348180 2762.614802 2762.560692 2762.733495 235 22.1 223 3.8

I1.C. Decarbonylation: Ni[P(n-Bu);](PyrCO)(PhOMe) — Ni[P(n-Bu);](Pyr)(CO)(PhOMe)
See Supplementary Table 9, section 11.B

I1.D. Reduction Elimination from the decarbonylated product Ni[P(n-Bu);](Pyr)(CO)(PhOMe)
See Supplementary Table 9, section I.C

Supplementary Table 12. Calculated total (in a.u., at the M06/BS1 level of theory) and relative energies (in kcal/mol) of the reactants,
important transition states, intermediates and products of the studied phenyl 3-pyridinecarboxylate and p-anisylboronic acid [i.e.
MeOPh-B(OH),] cross-coupling catalyzed by Ni[P(n#-Bu)s], catalyst in the absence and presence of base (i.e. Na,COs3) conditions

Structure Energies Relative Energies
B -(E +ZPC) -H -G AE A(E+ZPC) AH AG

Ni[P(n-Bu);], — Ni[P(n-Bu);] + [P(n-Bu)s]

[P(n-Bu);] 814.490909 814.122914 814.103415 814.170490
Na,CO; 588.394747 588.377485 588.369946 588.409119
MeOPh-B(OH), 522478119 522.320396 522.308972 522.357204
Na,CO;(OPh)[B(OH),] 1071.684273 1071.535321 1071.517884 1071.581034
NaOPh 468.986985 468.894407 468.886389 468.926895
PyrCOOPh 667.449129 667.265396 667.252733 667.305218

Transmetalation from the Ni[P(n-Bu);],(OPh)(PyrCO) oxidative addition complex (i.e. in the absence of Na,CO;)

Ni[P(n-Bu);],(PyrCO)(OPh) 2465.849470 2464.923877 2464.870386 2465.012720

Ni[P(n-Bu);],(PyrCO)(OPh) + MeOPh-B(OH), 2988.327589 2987.244273 2987.179358 2987.369924 0.0 00 00 0.0

TS(TRME, no base) 2988.310009 2987.223803 2987.159129 2987.323873 11.1 12.8 12.7 289
Prod., isol 2988.378488 2987.292071 2987.227559 2987.392273 -319 -30.0 -30.2 -14.0

Reaction Ni[P(n-Bu);],(PyrCO)(OPh) + Na,CO; — Ni[P(n-Bu);],(PyrCO)(Na,CO;0Ph)
Ni[P(n-Bu);],(PyrCO)(OPh) + Na,CO; 3054.244217 3053.301362 3053.240332 3053421839 0.0 0.0 00 0.0
Ni[P(n-Bu);],(PyrCO)(Na,CO;0Ph) 3054.299150 3053.355753 3053.293809 3053.455389 -34.5 -34.1 -33.6 -21.1

Reaction Ni[P(n-Bu),],(PyrCO)(Na,CO,0Ph) — Ni[P(n-Bu),|(PyrCO)(Na,CO,OPh) + [P(n-Bu);]
Ni[P(n-Bu),],(PyrCO)(Na,CO,0Ph) 305429915 3053355753 3053.293809 3053.455389 0.0 0.0 0.0 0.0
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Ni[P(n-Bu);](PyrCO)(Na,CO;OPh) 2239.79129
Ni[P(n-Bu);](PyrCO)(Na,CO,0Ph) + [P(n-Bu),] 3054.282199

Transmetalation from the Ni[P(n-Bu);](Pyr)(Na,CO;0Ph) complex

Ni[P(n-Bu);](PyrCO)(Na,CO;0OPh) + MeOPh-B(OH), 2762.269409
B-O complex 2762.273253
TS(TRME, Na,CO;OPh) 2762.260184
Product 2762.270430
Ni[P(n-Bu);](PyrCO)(MeOPh) + Na,CO;(OPh)[B(OH),] 2762.232157

Decarbonylation: Ni[P(n-Bu);](PyrCO)(PhOMe) — Ni[P(n-Bu);](Pyr)(CO)(PhOMe)

Ni[P(n-Bu);](PyrCO)(MeOPh) 1690.547884
TS (decarbonylation 1690.534837
Ni[P(n-Bu);](Pyr)(CO)(MeOPh) 1690.553265

Reductive Elimination
Ni[P(n-Bu);](Pyr)(CO)(MeOPh) 1690.553265
TS 1690.546591

2239.217874
3053.340788

2761.538270
2761.541162
2761.529096
2761.537494
2761.502610

1689.967289
1689.955043
1689.974446

1689.974446
1689.968420

2239.176036
3053.279451

2761.485008
2761.488113
2761.476239
2761.484054
2761.448586

1689.930702
1689.919302
1689.937195

1689.937195
1689.932022

2239.292649
3053.463139

2761.649853
2761.627769
2761.617153
2761.626846
2761.619122

1690.038088
1690.024305
1690.047382

1690.047382
1690.038307

10.6

00
24
58
-0.7
234

0.0
82
-34

00
42

94

00

-1.8
58

0.5
224

00
7.7
-4.5

00
38

9.0

00
-2.0
55
0.6
229

00
72
-4.1

00
33

0.0
139
20.5
144
19.3

0.0
8.7
-5.8

00
57
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Supplementary Table 13. Cartersian Coordinates (in A) of all structures reported in
Supplementary Tables 8—12.

&
=
b

-0.22309200
1.08468400
0.35351500

-1.75929200
0.89197000
2.00432600

-2.18886600

-3.56506300
0.82714700
2.08879500
2.63777300
1.87505800

-3.94158800

-0.45215800
1.15001200
0.08175200
1.27776100

-1.63818200

-2.58137700

-1.45701400

-2.19594600
1.99115200
1.31757300
0.37808300
0.08070200
1.60519700
2.76947300
1.94779800
2.91629000
2.88259100
2.45510900
2.79853800

-3.59408400

-4.31440100

-4.92048700

-3.20858800

-3.97891200
1.50807600
1.13378400
3.54288300

IIIIIIIIIIIIIIIIIIIIIIIIIIIOOOOOOOOOOOO'U,;E

Na,CO;,
C -0.00000300
o 1.12681600
o -1.12684800
o -0.00000500
Na -2.21369100
Na 2.21371900

0.05246700
-1.12802400
1.63631300
-0.48077700
1.69646100
2.72551600
0.24325000
-0.19756900
-1.91461400
-2.55818200
2.68819200
-3.18757400
0.39784000

2.36704200
1.97381400
1.92818500
0.72545600
-1.54601300
-0.43380100
0.07075400
1.32802400
-0.51696000
-1.83100600
-1.27261400
-2.69729900
3.72932500
2.55355000
3.05310400
1.66302100
-1.79889900
-3.31468500
-3.61237500
-1.29454500
0.08060100
0.05011300
0.13172500
1.49206300
-2.44815000
-3.99283400
3.30039900

0.55668100
1.17058900
1.17054400
-0.77801900
-0.72022900
-0.72022600

-2.07745000
-1.44307700
-1.26900500
-1.14262200
0.16815800
0.33896600
0.12669600
0.60942500
-0.15952500
0.40234500
1.71951000
1.76718800
1.95477500
-1.40917600
-1.94683400
0.86248600
0.48514700
-0.91549000
-1.86699400
0.92173500
-0.03797300
-1.32588400
-2.25091000
0.60810600
-0.35139600
0.13822900
-0.43104000
248796100
1.99515900
0.46028500
-0.30436500
2.17122800
0.66332400
-0.14417100
2.29819900
2.72403900
1.90840800
2.48819800
1.72335200
1.77311800

0.00051800
0.00007500
-0.00032300
0.00046000
-0.0001450
-0.0002920

PyrCOOPh, phenyl 3-pyridinecarboxylate (1A)

-0.43246400

0.41039400
-0.07175000
-1.84428700
-2.23591700

aNoonNn

0.58772500
-0.44292700
1.69467300
0.17326800
-1.10144100

-0.20462800
0.08791300
-0.54090700
-0.06762500
0.35708400

170

-3.50934700
-4.44658200
-2.84071700
-4.16757500
-1.48219700
-5.47898800
-2.55368200
-4.97442700
1.78919900
2.39501800
3.78422000
4.55241100
2.53816200
3.92647300
1.79082200
4.26717800
5.63554700
2.02726900
4.51710200

TITTZTTTITOOQQCOOO0QIDIIDITIZIONOZ

Ni[P(n-Bu)]
Ni -3.33216300
-1.31795900
-0.54147400
-0.54130500
-0.52906500
0.86514900
1.29590000
0.88125600
1.32123200
0.86581100
1.29217500
2.68633100
2.68111500
2.71526700
-0.60087000
-1.23971700
1.59444500
0.91374500
-0.59323400
-1.21998800
1.60314300
0.93330700
-0.60387500
-1.23911600
1.59522300
0.91860600
1.25347000
0.56386100
3.43758600
2.74315400
1.24982600
0.55765900
297179100
1.27698900
0.59557500

asiiesijaniiasijasijasiasiiasiiasfasiiasiarfasiiasfarfasfiasfarfanfa e O NONONONONONONONONO NG NO Na”

-1.47871600
-0.56961200
1.10423100
0.72555600
-1.84690900
-0.89745900
2.09868400
1.41541400
-0.24072900
0.83390700
0.91862500
-0.05540900
-1.22421400
-1.12697700
1.58706700
1.75382600
0.01966600
-2.04985300
-1.89297600

-0.00258600
0.00144100
-1.11410200
1.66573600
-0.54230400
1.76378500
3.20692000
-0.09396700
-0.61865100
-1.66536200
-2.58763000
3.32092300
-3.16818900
-0.16020000
2.22394400
2.17431900
1.27674200
1.21732800
-1.63949300
-0.20888300
-0.42220700
1.00442500
-0.57015200
-1.95407200
-0.85018000
-2.21771500
3.75110400
3.70000900
2.86172900
2.81144400
-2.03233900
-3.39848900
-3.82512000
-1.71661500
-0.29970000

0.48980300
0.19245800
-0.37052900
-0.23943000
0.60029100
0.30609300
-0.69966700
-0.46430700
0.05683500
0.70030200
0.69273400
0.05848600
-0.57813100
-0.57406100
1.19153900
1.19138900
0.05960800
-1.06277100
-1.06782100

0.01209700
0.00622400
-1.27370100
-0.32802400

1.60795800
-0.90813600
-1.14079900

1.97270600

3.33411700
-1.07449200
-2.21002700
-1.74001500
-2.01228000

3.72314300

0.61702300
-1.00401100
-0.24830200
-1.86108600

1.61942600

2.39215400

1.21434200

1.97793800
-2.22685400
-1.37880300
-0.98524200
-0.12483100
-0.18715900
-1.79500300
-1.08826700
-2.70813100
-3.15733400
-2.31036000
-2.83695800

3.32595600
4.09488400
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3.01572300
3.46054200
2.77468900
343511300
2.73751000
2.98046100

-0.54629100
-0.49513100
0.93272600
-2.37677500
-3.75404200
4.36247900

4.70133700
2.99347600
3.76783700
-1.94004300
-1.08835700
-1.89839300

B(OH),-PhOMe, is02: p-anisylboronic acid (2a)

B
o
o
C
C
C
C
C
C
H
o
H
H
H
H
C
H
H
H
H

TIZCZTZIIZIZONNQNNN000TY

aOPh

ZTIITTTITOOOOOQOOQOQOOZ

i)

-2.63762800
-3.37722300
-3.32219500
-1.08737600
-0.47267600
0.90248000
1.72642400
-0.23490400
1.15220100
-1.10170600
3.06279400
-0.64912200
1.77012500
1.37026100
-2.74450800
3.92394900
4.93909900
3.77826100
3.77600000
-4.31786500

-2.14015000
-3.38394300
-1.99299900
-1.04630900
0.26011500
1.17588800
252218200
2.95962500
0.68932500
2.03807500
0.81772200
3.23115600
4.01083100
-0.03198700
2.36911400
-3.33211700
-2.84922400

-1.54748200
-0.34077000
0.70867400
1.98737300
2.31369000
0.03088400
1.31764100
0.47294100
2.75227600
3.31814900
-0.72039500
1.54813600
-2.82692800

0.11709300
-1.03426900
1.30734700
-0.00629500
-1.27351500
-1.42128600
-0.28814400
1.10432700
0.98670900
-2.16011700
-0.52998100
2.11313400
1.87778100
-2.40140500
2.07282200
0.59389500
0.19832300
1.20385500
1.22583900
-0.83461300

H),B-OPh, lowest isomer, iso2

0.01066500
-0.46015600
1.16385000
-0.72513200
-0.33943500
-1.31746500
-0.98992100
0.30737300
0.96004300
1.27554300
-2.32383900
-1.75546200
0.56081300
1.71091200
2.28921900
-1.27709100
1.53680500

0.84553800
0.43494100
1.32339200
0.86925000
-0.48911800
-0.94363300
-1.38555500
2.38460800
1.58800200
-0.83526900
-1.65785300
-2.44735200
-0.42291900

-0.00125400
-0.02947300
0.02881900
-0.00305300
0.01094900
0.01444000
0.00275300
-0.01629200
-0.01403100
0.01960900
0.00824600
-0.03264200
-0.02509700
0.02638000
0.05920700
-0.00443700
0.00175000
-0.90422600
0.87970300
-0.02111800

0.06296400
-0.24778400
0.77184500
-0.34158100
-0.17883900
0.20718400
0.33424200
0.07665400
-0.44949200
-0.31621400
0.40228400
0.63767100
0.17646900
-0.75319300
-0.52544200
-0.75031900
0.99665500

-0.58549700
-0.34636700
0.03954700
0.32565100
0.24737700
-0.42960600
-0.13831600
0.10175100
0.61840100
0.47364300
-0.77715700
-0.22159000
0.5726560
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NaCO;-B(OH),, lowest isomer, iso3

-1.79750000
0.61654000
-0.69394100
0.85343200
3.07154100
1.47507200
-1.70583300
-3.03033900
-2.93972200
-0.74611500
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0.08179800
-0.35804000
-0.78395100

0.88950600

0.31507000
-1.26330200

1.42950800
-0.50802700
-1.46380600

1.62741900

NaCO,[B(OH),][OPh], iso3

C 2.98535300
(6] 401770300
(6] 1.73382000
(6] 2.92109200
Na 0.51822900
Na 5.22396900
(6] -1.25611500
C -2.56356600
C -3.35791600
C -4.74585100
C -5.41627500
C -3.26873100
C -4.65660600
H -2.84806700
H -5.31542800
H -6.50163200
H -2.69181600
H -5.15681100
B 1.33742600
(6] 0.01391300
(6] 2.26139300
H 1.79469200
H -0.52513400
Ni[P(n-Bu);],
Ni 0.00272800
2.04048600
-2.02029200
-1.98730700
3.49734100
2.27740300
2.43055500
-3.07618400
-3.09697500
-3.17234500
-2.93197500
-4.09675300
-4.18024000
-4.61557900
-5.29656000
3.67257100
3.63651500
3.41896800
3.54633100
4.88085800
5.92103600
-6.81115100
5.01810100

oNoNoNo oo NN No RO NONO RO N O RO RO RO RO O Na- e

-0.20026700
0.49125600
0.37667200

-1.47062200
-1.58152600
-1.42516800
-0.32818600

-0.27826100

-1.45469800

-1.39882700

-0.17474000
0.95447200
0.99659700

-2.41821600

-2.32723700

-0.13447100
1.87727800
1.96416300
1.72964900
1.96209200
2.73341500
3.57380900
1.10740000

-0.52526600
-0.29380400
-0.29292600
0.39185800
-0.52871500
1.42600200
-1.40861300
0.92181400
-1.81108500
0.21054600
0.85121200
0.66463700
1.70190200
-1.69548400
-3.05751000
2.01659600
3.44474800
-0.96781100
-1.98590500
-0.85526500
-1.02104900
-2.96181600
4.05601800

-0.00029700
0.00142600
0.00152600
0.00400900
-0.00168800
-0.00130000
-0.00210200
-0.00090500
0.00175200
-0.00008600

0.00783700
0.02505000
-0.00599400
0.00035600
-0.0344030

0.02604400
-0.04203300
-0.01758000
-0.00414000

0.02251500

0.03669600
-0.00306200
0.02364600
-0.01530000

0.03217700

0.05759000
-0.01282600
0.03434600

-0.00787400
-0.02734100
0.00884800
0.00459300
-0.03580700

-1.30802200
-0.73301600
-0.69795800
1.03606400
-1.87614400
-0.05559600
0.70821200
-1.64062000
-0.56873600
1.97713300
3.33839800
4.29421000
-0.93742600
-0.50296100
-0.44544600
0.11032500
0.63912400
1.78146900
2.90805700
-1.32659600
-2.42782800
-0.40299500
0.78973400



7.29631600
4.50807600
-1.74835000
-1.09304600
-4.08551000
-3.37685100
-2.73095100
-2.01557900
-5.01491900
-4.29775000
-3.48826200
-2.36737900
-4.89811300
-4.91738100
-3.75487200
-2.72175400
-2.83000300
-4.92443500
-4.98628300
1.73849800
1.69029500
4.27848200
4.19786800
2.74133300
1.45995700
4.41088800
3.10177600
3.54019300
3.19719200
5.21905200
4.83533700
-4.93133400
-4.98317200
-7.14859300
-7.20054800
3.11553100
3.02454600
5.63677700
5.54482500
5.97660200
5.58050500
8.03137800
3.87212600
2.55289800
4.58927400
5.51408200
4.18567400
-3.90843000
7.66893100
7.27127400
-7.28254300
-5.97993700
-5.33256900
-4.16122500
-6.48499000
-6.74406700
-5.56301300
4.97349300
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-1.37873000
-1.54518400
1.45965500
-0.05020100
0.63378900
-0.86059400
1.92262200
0.43336500
1.10470200
-0.39748300
0.36812500
1.63502100
2.66751300
1.02083200
2.26845200
-2.37136400
-2.42674900
-1.10535900
-1.14763800
1.44162200
2.07576400
1.40006700
2.00407900
-2.37069100
-1.60700200
-0.78965000
-0.00406600
0.37849800
-1.32822000
-0.07636300
-1.78197800
-3.60370900
-3.65404900
-2.39925100
-2.44607100
3.45508900
4.06249400
3.47138700
4.08729400
-0.09118100
-1.79180600
-1.49067800
-2.94787400
-2.17305000
-2.28695400
-1.38254600
-0.60281200
1.13087500
-0.60818300
-2.32126200
-3.94790400
3.47235900
2.10079800
3.34444900
4.15968000
2.81789600
4.06943800
5.07889300

Ni[P(n-Bu);],-[PyrCOQOPh], iso-A

Ni 0.06151300
P 2.14565600

-1.16131100

-0.41510300

-1.89348800
3.99680900
0.92750100

1.49507800
1.54052700
2.11682200
3.19903300
3.77780600
3.88988400
447167800

-2.49599900

-2.08025500

-1.87268200

-0.49361000

-0.09631800
0.29915000
-1.43701900
0.36922000
-1.38153700
0.90316100

-0.71717800
0.78659500

-0.85574000
0.27668600
1.18103700
1.34761700
2.20639700

-2.49552200

-2.56569100

-0.63125700

-0.73573100
0.43548100
-1.31330600
0.47436400
-1.28768800
1.60658100

-0.03259300
1.47946600

-0.17047000

-3.01094500

-3.13294300

-2.69538800
2.48848000
3.33862800
4.79626500
3.59485900
4.45319300
5.26549200

-1.20953100

-1.33551300
-0.36280800

-1.17511300

-2.70798100

-2.32643900

-1.85980400

-0.74173100

-0.35664200
1.17441100

0.18964600
-0.07803600
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-1.27450700
-0.37972200
-1.51448900
-0.48146900
-2.77064100
-2.88682600
-1.74468700
-1.95379700
-1.04744900
0.20657400
-1.75921800
0.39457600
-3.66749300
-3.85774200
0.60513100
-1.42299500
-3.15792500
-3.81407300
-3.07909100
-1.01777600
-1.68480600
-3.77157300
-3.63159200
0.06792700
-1.13760600
-3.07782300
-1.01272400
-1.06769100
3.22094100
2.40433300
2.92922900
-4.06108300
-3.14045800
-3.36865500
-5.47122800
-3.73307300
-4.07529500
-2.20947300
-0.83910400
-0.14914600
-1.88491600
-3.12187600
-2.45187100
-1.36179100
0.04690400
-1.55488900
-1.04813300
-0.80554000
-2.42449200
3.62753800
1.50815900
2.33358500
3.57571600
3.68706200
4.55304200
4.44328100
2.47399200
2.54337800
4.87582200
4.80337400
4.93840900
4.53264400

0.38828500
0.58085000
1.31286100
-0.60373200
0.84435100
-0.33353000
-1.05914200
-2.21028100
-2.56802700
-2.79575200
-3.37733800
-1.19433000
140111100
-0.70703400
0.92569800
2.23463000
-3.45639200
-4.12051000
-4.75988000
-4.07545300
-4.77450800
-2.95286600
-5.29046300
-4.05111000
-5.32520500
0.00776000
1.86880700
0.97812600
-1.68619700
1.13634100
-0.07631900
1.12030000
-0.75807000
-0.50604400
0.58507000
1.63016900
1.88808400
1.74279200
0.08185400
1.57959400
2.14102800
1.13040900
2.64517900
3.26569100
1.84342500
1.64414600
4.32240500
3.49252400
3.32457600
2.01613300
1.74326100
0.84671400
3.28210300
2.29681800
1.46666100
-0.13296500
-0.79950400
0.90362200
0.19717000
-1.13779700
0.55466200
-1.26557900

-0.54831000
3.82203400
4.16612400
3.09424200
3.78053300
3.04787500
2.69558100

1.98741000
0.93327600
1.18815600
-0.07561900
2.85773400
4.04065800
2.73054100
4.12982600
4.73346200
-0.16692400
-1.12356500
-2.04056500
-1.03874000
-2.03262000
0.57873000
-2.81510100

-0.98527500
-2.79228600

-0.40693300
0.52763200

-2.29285400

-0.88369600

-1.05461400
1.56379300

-0.06957900
0.37404700

-1.33392900
0.14578500
0.84884900

-0.85469400

-2.95286400

-2.88463400

-2.31787400

-4.38706700

-2.94545600

-2.37635100
0.03346900
0.81843300
1.45572300
1.08511100

-0.88912200

-0.23536200

-0.82491400

-0.86799600

-2.11288500

-1.67055400
0.23642900

-1.04314700
1.72710200
2.25343200
1.88174900
3.15017400
1.46465400
1.03000100

-1.53504000
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2.58488000
3.39322600
5.26269900
4.33541000
5.19322200
-6.43824400
-5.43118800
-5.83570800
-7.44658500
-6.10927100
-6.50865100
6.56103000
4.59746700
5.46093300
7.07251400
6.38386500
7.25257000
6.37814000
4.36345700
4.52498400
6.67050200
6.74445500
6.90909700
4.76338600
2.63991900
3.51577600
4.70641300
4.82326800
5.70556700
-1.37841500
0.01585400
-1.60065100
-1.14770600
-0.81275800
-2.44152100
-3.02150000
-1.63115100
-0.97688500
-2.77139100
-3.92900500
-3.27217100

-2.17212700
-2.45606700
-2.43934800
-0.50275400
-0.78642600
1.65048900
-0.23865700
0.13383200
1.25306100
2.07323700
2.47858200
-2.03123200
-2.92151900
-3.19949900
-2.88524600
-1.29594500
-1.57517400
0.10497100
-0.47927000
1.20694200
0.34806200
-0.90427800
0.79308300
4.19926600
3.81744800
3.00314300
5.10199100
4.51580100
3.69540100
5.73232700
4.25271800
4.08064500
6.47423100
6.00228400
5.83073600
2.88584900
1.24032000
2.75983500
3.16738200
2.27399000
3.80405100

Ni[P(n-Bu);],-[PyrCOOPh], iso-B

Ni

[@ResResiiasBarfasloNoNoNoNONONONO NG N @ Na-Na®

-0.20515700
-2.21261100
1.02723800
-1.33588500
-1.24940200
-0.30490100
-0.07570000
0.97736800
0.89004300
2.20035200
2.37953300
1.47251300
3.80809000
-0.27860100
0.00101200
1.90382100
-2.20434700
-2.05806100
4.84642400

-1.21877000
-0.49785800
0.58970600

-3.78347800
-3.79144800
-3.23201600
-3.30338200
-2.83326300
-2.73871900
-2.79807500
-2.23173600
-1.84076400
-2.03766500
-3.48669700
-3.32372600
-2.51453300
-4.21839300
-4.20181100
-2.36016100

-1.63519600
-0.11859400
-2.17534500
-2.30191600
-0.80109500
0.62846400
0.87333000
-0.78684100
0.77295000
1.58468500
-0.08523500
-2.84776300
-2.90446500
-1.40754100
-3.30029400
-3.64008300
-2.13122100
3.34785900
3.84780300
3.40519400
4.37306500
3.13111700
2.68115400
-1.44161700
-1.45232500
-2.73146000
-2.05585800
-0.39478500
-1.68279500
0.63103200
1.35383200
2.00444500
1.40056300
-0.26738700
0.38644700
-5.06377600
-4.96242000
-4.39031800
-6.09029800
-5.10144900
-4.52165200

-0.31505100
0.24066600
-0.57366800
-1.08970400
-2.46070500
-0.26803000
-3.09619300
-2.35295900
-0.92837200
-0.31956500
0.88107600
1.60351600
1.20757000
0.78852300
-4.18004500
-2.82628400
-0.59658100
-3.05932500
0.32392900
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6.13529200
6.43012900
4.14323300
5.47801500
4.61531600
7.48627700
3.35097800
5.78160100
2.74559700
0.32760300
1.26467100
-3.25009000
-2.34752400
-3.16846500
3.86710000
2.65028700
3.01950400
5.19203200
3.60406200
4.00058400
1.24524100
2.18865600
0.46674300
1.07893100
2.16384300
0.41906300
1.22089700
-0.55183200
-0.08412600
0.45693700
1.68960800
2.05140000
-3.52657300
-1.42902500
-2.24938800
-3.32073900
-3.66094200
-4.46255600
-4.69134200
-2.78510200
-2.81375100
-5.27602800
-5.03089400
-5.10399900
-4.46462300
-2.55789400
-3.54230000
-5.19671800
-4.15100800
-5.16607300
6.34486500
5.08498300
5.41418400
7.28679500
6.15968100
6.49080800
-6.38367000
-4.48921900
-5.52825100
-6.89948900
-6.07087200
-7.11677000

-2.11459500
-1.52805500
-1.42810000
-1.16792900
-2.82672000
-1.33245700
-1.16402600
-0.69281300
0.42535800
1.97128700
1.29534800
-1.62647000
1.14724900
-0.32545100
1.27899700
0.59862100
-0.63260700
1.05780800
2.34564400
1.03892700
2.80301400
0.85827100
0.83370100
3.16663800
3.26200100
3.26053200
3.12952900
2.35178500
1.48401500
4.18741100
3.60256600
2.75119600
2.07494700
1.68724500
0.94523200
3.44200100
2.20963900
1.63154100
-0.37230700
-1.13772100
0.60119200
-0.24392400
-1.31917600
0.42126100
-1.07732600
-2.07632000
-2.45333800
-2.15101900
-0.27532100
-0.60864500
1.80927400
1.35575700
-0.01825800
1.64156600
2.88908800
1.49358100
-1.60810000
-2.63446200
-2.94190200
-2.39248200
-0.84136400
-1.14548000

0.57092000
1.73881400
2.42020100
2.69090800
-0.63227300
1.91966200
3.11552600
3.61838900
-1.26930300
-1.59581700
1.13449800
1.28463500
1.09663500
-1.33707100
-0.69193700
-2.35030300
-1.17845700
-1.41087300
-0.72706300
0.37381300
1.35496600
1.53345100
1.72981800
2.82463500
0.96257800
0.78882800
-2.02500400
-1.05571400
-2.49039500
-2.81161800
-1.15289300
-2.63797200
0.83539900
0.83331400
2.17324900
1.47770700
-0.24803200
1.20066800
-1.33314600
-1.97191500
-1.81059000
-2.73433700
-0.88917200
-0.69615000
2.02230200
2.00878500
0.62182000
2.81754600
2.70631600
1.32006600
-0.77025900
-2.46329100
-1.42671800
-1.30001900
-0.75832500
0.26911900
3.59273300
3.50495200
2.13049300
4.15345100
4.30990800
2.92303000



1.34079400
-0.35824600
-0.03292900

0.77597800

1.81768000

2.14155100
-6.79187900
-4.85159900
-4.94462800
-7.19545700
-7.14314000
-7.23723100

1.04885100

1.88880700

0.14979900

0.92338800

1.97527000

0.22370700
-4.47574200
-2.38628700
-3.15968200
-4.30467700
-4.63322400
-5.41120100
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TS[C(acyl)-O], isol
Ni -0.32032500
1.83339500
-1.52711000
1.90022500
1.97762800
0.77073900
0.87980000
-0.25609300
-0.35863500
-1.42015400
-1.41299300
-0.31705500
-2.70600900
0.72756000
0.91186900
-1.10887400
2.74017800
2.86456100
-3.74944200
-4.95798600
-5.16696500
-2.93571400
-4.19147300
-3.56033000
-6.16854600
-2.13987800
-4.41281200
-3.27496900
-0.73849700
-1.58897500
2.88006500
2.32208100
2.39304400
-4.26175800
-3.21973400
-3.63793400
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5.32927000
4.57611000
3.71429000
6.08182500
5.83463800
496691500
-0.32272600
-1.03008500
0.70649400
-0.22849100
-1.27678000
0.47245300
4.66531500
2.70696700
2.70959500
4.90872400
5.14053300
5.13586900
4.39581000
3.87595200
3.31420600
5.37235200
4.56024500
3.99790000

-0.97549500
-0.25007600
0.80101900
-2.58150700
-1.76148000
-2.59260500
-0.95160600
-0.94827900
-1.76519300
-1.73258300
-2.42048600
-2.93688500
-3.09084600
-3.24445100
-0.30663800
-0.31703000
-3.22949200
-1.75794700
-2.81550300
-3.37403500
-4.24026100
-4.02841700
-4.60928100
-2.15172500
-4.66336500
-4.27702700
-5.33527700
0.51736800
1.67868500
2.00377300
-1.73729300
1.02025800
0.44301700
1.67716000
0.04920400
-0.27024400

-3.27973300
-2.18463900
-3.67381800
-3.83695800
-2.43293100
-3.93332200
-2.75158600
-3.37365400
-3.17489000
-3.76359600
-2.34397000
-2.14373600
3.06393200
3.40723300
3.19525000
4.12270200
2.72360700
2.51737200
1.23325800
1.09035600
2.55750400
1.69452500
0.16177400
1.64077400

-0.78476800
-0.66633700
-0.44945700

2.70985600

3.83924900

1.89963700

4.14411600

3.34281900
2.17719100
1.42710800

-0.90517300

-1.18435700
-0.96214100

1.03018500

5.02202700

3.59252600

2.45648400

4.46709100
-0.06494000

-0.15187300
-1.15235900
-1.97760500
-2.07521400

0.77368400

-1.21534800

-2.67415300

-2.85107200

0.02414400

0.96003600
-1.85117900
-0.98392700
-1.91482900

0.95148600

0.00024700

1.01596400

-0.64736900
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-5.63811100 1.24240900
-3.90590300 2.51235800
-4.34797100 2.07396000
-1.68892800 3.48675300
-2.42780800 1.69660300
-0.68934100 1.82917000
-1.67306100 4.36796600
-2.59998300 3.68625700
-0.85180900 3.77207600
-1.53172400 2.58352800
0.11191900 2.22924600
-0.29905300 0.87240900
-0.64511600 3.08530200
-1.96161200 3.43873600
-2.38118700 2.02774000
3.61652200 1.80081900
1.48410500 1.73115100
2.31786900 0.51815800
3.82906100 2.83857800
3.59869200 2.30469600
4.47808200 1.12203700
3.82982300 0.21111100
1.72111200 0.02842000
2.17986800 1.52074000
4.11072900 0.92101400
3.99838800 -0.86838900
4.54784700 0.55180500
4.29606500 -1.58026400
2.29772500 -2.35982400
2.87853300 -2.28916200
4.97810500 -2.92732900
4.27275400 -1.03845400
4.90484400 -0.96920000
-6.66953900 2.35377800
-5.54843300 0.87583400
-5.97254800 0.37767700
-7.64703900 2.02447400
-6.36611900 3.21434300
-6.80161600 2.71105000
6.37785900 -2.79817100
4.35792400 -3.54757700
5.01211000 -3.46069200
6.85331500 -3.77321500
6.36284000 -2.29892300
7.02300400 -2.20599900
-1.39244800 3.93437600
0.19131100 3.65656700
-0.18513700 2.21809900
-0.73584100 4.28658500
-1.83855000 4.81643600
-2.20622000 3.36886400
5.47578900 0.58684900
3.32410200 0.64657600
4.01760800 2.00585800
5.66929500 1.11904100
5.56101200 -0.48589800
6.27838700 0.84667000
-1.73800300 5.84894500
-2.51348200 4.08975000
-0.76489300 4.15109600
-1.72638100 6.46634000
-2.64997100 6.09319000

0.48930900
0.61655100
-1.02177200
-1.51003800
-2.48993000
-2.45482400
-2.75206400
-0.93004400
-0.85656500
1.89302000
0.53422900
1.56070100
3.02749800
1.35379400
2.31513300
-1.71628700
-1.95471500
-2.89207600
-2.81101900
-0.73939400
-1.68493400
1.40051800
1.71320000
0.91784400
2.71826900
1.52636100
0.64193100
-1.52061300
-1.67429000
-0.03400600
-1.72656100
-2.47719800
-0.84272600
0.42084900
1.52086100
-0.10063400
0.78347600
1.02687000
-0.60629300
-2.29903100
-2.38782700
-0.76675000
-2.43591800
-3.27406800
-1.64124000
4.03893900
2.60017000
3.52384200
4.83930100
3.56649400
4.50519300
3.29066800
3.43435400
2.56619300
4.22638900
3.49787200
2.59131000
-2.42485000
-3.40217800
-3.33183900
-3.32699000
-1.86979600
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-0.88891700
5.10212400
2.95995600
3.84562100
5.23775900
5.09450800
5.98442000

TS[C(aryl)-O], isol

Ni
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-0.04146800
-2.04552300
1.08532800
-0.54706000
0.02248400
-0.01774300
1.16147500
1.71017500
1.06275100
2.50680500
2.00758300
0.81746800
2.96492100
-0.31324700
1.61025800
2.58639100
-1.36989800
-0.37647000
4.23881200
5.13066400
4.76376200
2.60751000
3.52463600
4.53873200
5.50293300
1.62111100
3.28877600
2.69251200
0.10204600
1.56072600
-2.92836000
-1.98331000
-3.19885700
3.73652100
2.45635800
3.11541500
5.02608900
3.35024400
3.96630100
1.55515500
2.55048800
0.88643500
1.70570100
2.35497600
0.61415000
0.78331500
-0.67070800
-0.44946200
-0.22257600
1.38526000
1.48823600
-3.18359500
-1.12437700

6.15512300
3.64380300
3.51075100
2.33327400
4.38303700
4.18189300
2.99509200

-0.83268100
-0.42327500
1.00922500
-3.15657200
-2.76974900
-2.69345200
-1.93961500
-1.46897700
-1.77161900
-2.23558500
-2.32449100
-2.08835500
-2.71734600
-3.16654700
-1.64627500
-0.82660600
-3.86930300
-3.13876700
-3.21532700
-3.57875400
-3.43551100
-2.58268100
-2.94233700
-3.32646100
-3.73164300
-2.19787000
-2.84848700
1.29716400
2.56182500
0.94497700
-2.01495700
0.41908400
0.59453900
2.20326700
1.63506500
0.28999700
2.25976400
3.22156000
1.83968800
2.22022300
0.46821400
0.20825700
1.92372900
2.90034300
2.77134100
3.92396000
2.55637300
2.40624600
5.05971900
4.08633000
3.95681800
1.20618100
1.10075300

-1.80449300
-2.62375100
-2.84072800
-3.78643500
-3.41786500
-1.66971900
-2.62295500

-1.11912700
-0.19829800
-0.69060500
-3.44560400
-4.64435800
-2.21956300
-4.64658400
-3.46690800
-2.25598600
-0.93764300
0.23586500
0.56249000
1.31877900
-1.28715900
-5.59318200
-3.47840800
-3.43309100
-5.58472500
1.02932100
1.95646000
3.23619900
2.66118800
3.63931000
-0.01145600
3.97997200
2.90784600
4.69516100
-1.54981200
-0.92393700
1.10288100
0.13460700
1.45064500
-1.22555400
-0.90613200
-2.56841000
-1.66168300
-1.71606100
-0.77459900
0.10536700
1.93463700
1.13799200
1.55388100
3.42196800
1.60792000
1.77795300
-0.96635100
-0.14018500
-1.86080900
-1.10649500
-0.06296100
-1.80854700
1.96058700
1.40611900
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-1.68589600
-2.86949300
-3.49082000
-4.05027900
-4.70502100
-2.93086100
-2.89791000
-5.48826400
-4.99613800
-4.99606700
-4.02559400
-2.13075700
-3.30304400
-4.60524400
-3.62144300
-4.83621800
6.08638800

4.79975500

541165500

7.00428300

5.73266300

6.35141400
-5.67466000
-3.79194600
-5.01765400
-6.08168600
-5.27579600
-6.51071400
0.43501100
-0.91693200
-0.83969200
-0.30153500

1.03508500

1.10563300

1.70865800

2.62925400

0.88707900

1.80785300

2.53671500
0.78136700
-4.04689900
-2.01075000
-2.53459200
-3.79987900
-4.37713200
-4.90380500
-6.99120400
-5.18743700
-5.20059200
-7.53837200
-7.30458400
-7.31703000

-0.35390200
1.93719200
1.94305800
0.54833600
0.44554500
0.37285100
1.64104700
1.35953600

-0.59794200
0.65551700

-2.07826600

-2.71965000

-2.36399400

-3.48001400

-1.75651700

-1.37634200

3.13626000
2.62540400
1.23994000
3.16755800
4.16668900
2.77050200

-3.56883900

-4.18446000

-3.79830200

-4.57990700

-3.28754800

-2.89458600

6.42558600
5.02657900
4.88700000
7.22843800
6.62939900
6.49204400

3.17460100
1.35098600
1.25607400
2.93941100
3.83888200
3.74415700
2.73259300
2.60406200
1.20919000
3.25457800
3.48535400
2.08211800
1.20146800
1.15883800
240183400
1.86641800
0.17575500
1.42595200

2.17457700
3.26030000
1.20374000
2.10770300
-1.04985200
-2.26675100
-1.07242700
-1.98338700
-1.23634200
-0.01251500
1.19017500
0.40530300
-0.83827000
1.33396600
2.16061500
0.95607100
-1.07420100
-2.72713000
-1.84890800
-1.66758900
-0.95896300
-0.07624200
2.40764700
1.55500800
0.36673800
2.49566500
3.38830400
2.19224300
-1.18638500
-0.25495300
-1.99882200
-1.27890200
-0.29307400
-2.04969800
4.28147300
3.58419300
3.73024800
5.34477500
4.01219600
4.15466200
3.79362300
3.09224600
4.01210400
4.72217700
3.06963500
3.99864400
-1.83899700
-3.02055600
-1.78783500
-2.51286000
-2.06135100
-0.81753800

Ni[P(n-Bu),],[PyrCO][OPh], Product A

Ni

oHONO NSO NONa-Aa!

0.03695800
1.81288700
-1.60915400
-0.95392600
3.21835300
2.48987500
1.51064100
-2.84766000

-0.83413600

0.25929700
0.82392300
2.53863300
-0.78957500
1.21300500
1.42061200
0.61821200

-0.59701200
0.06114500
-0.28659100
-0.62088300
0.63838600
-1.36402900
1.47533600
-1.63309600
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-2.66285700
-1.50831300
-0.78332700
-1.23648500
-3.77224700
-4.00175400
-4.65861000
3.94431900
4.29857400
222234500
1.68478000
4.29115000
5.43741600
-6.01707700
5.75087500
6.48810000
2.35538100
-1.07281300
0.12882600
-2.58708500
-1.40250900
-0.91976000
0.29803400
-2.30290600
-1.08304700
-3.41924700
-2.28792400
-4.94803900
-4.15434100
-3.20751800
-2.84078300
-2.06001100
-4.68260400
-3.87833900
1.82380500
2.30796400
4.15370900
4.60947300
1.75400200
0.42664600
3.30284400
2.11087000
3.66262300
2.77427100
4.69270000
3.84776800
-4.75104300
-3.99273000
-6.71288600
-5.92745800
3.63900100
4.07491900
5.98846900
6.42651000
5.89749800
5.03291900
7.30587600
1.80199300
0.60062600
1.94400300
3.43254800
2.22414400

0.97558600
3.72706900
5.01913800
6.20398900
1.80224700
0.24035500
0.18777900
1.66914500
2.40576400
2.76862500
3.72379300
-0.14462300
-1.10170100
-0.48750200
2.84493500
-0.49160700
5.08477300
2.69950200
2.50905300
3.83939800
3.55112900
5.23234200
4.86136700
6.40729900
6.01773900
-0.28384700
0.35411800
1.44061400
220367300
2.62748600
2.03412200
0.58182300
0.73626400
-0.78549500
2.07154800
0.54669100
2.32375100
0.80136100
0.86602900
1.58300900
2.62840900
3.23764100
-1.22376300
-1.63839600
0.75770100
0.19377800
1.20483300
-0.35485200
0.05464500
-1.50715500
3.27789600
1.75823400
3.51566100
1.98595600
-1.41734000
-2.01685000
-1.18894300
3.27134500
3.83836400
5.76139400
5.00348100
5.56324700

1.24352100
0.15034900
-0.20351800
0.62968000
-1.89115400
1.20955800
2.58226300
-1.37019100
-2.65638100
1.45717900
2.51480000
1.50875400
1.81099400
2.54462800
-2.70019500
2.72054300
247657500
-1.70053200
-0.46161000
-0.02783800
1.23134000
-1.27226800
-0.07026800
0.48604500
1.69888200
-1.38048600
-2.53830000
-2.78923000
-0.94106400
-2.34798100
1.46650800
2.07289100
0.50405900
0.84258000
-1.52138300
-2.21842400
-0.51352100
-1.25951700
2.39042700
1.52429400
1.59732700
0.46725400
-0.26867200
1.17399100
1.03075900
245564200
2.98956500
3.26787600
1.89459200
2.15323800
-2.76229000
-3.51443000
-1.86742800
-2.62814400
0.86463800
2.26398300
2.92095900
3.50844700
2.36764000
3.23052100
2.65621900
1.49914800
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-0.68890300 7.11496500 0.37252500
6.92438500 0.40932400 2.27556600
6.05790900 -0.20190500 3.68529600

-6.47211900 -0.54886500 3.53743600

-5.85676000 2.62205800 -3.07598400

-5.52024700 0.63244200 -2.31351900

-4.56753500 1.02039100 -3.72978500

-6.69893300 2.34388000 -3.71551800

-6.26919300 3.03741400 -2.14995400

-5.31270200 3.42864200 -3.57920600
5.98863600 3.37393100 -3.62712300

-1.35032100 -2.10333100 -1.08888200

-2.09623300 -2.52361900 -0.09024400

-3.29915000 -3.22494500 -0.35451600

-4.12126900 -3.65510500 0.67829100

-3.79006700 -3.41684400 2.01567900

-1.77913800 -2.29186200 1.27404400

-2.60957600 -2.73176400 2.29920500

-3.56389000 -3.40941800 -1.39309700

-5.04070500 -4.18557000 0.43730400

-4.43999300 -3.75762900 2.81667500

-0.87264200 -1.72593700 1.50201400

-2.33304500 -2.52853800 3.33241100
1.17911400 -2.01812400 -1.52724600
1.47220100 -3.39211700 -1.03752100
1.54020100 -1.66359600 -2.64357700
1.19074600 -3.77238600 0.27648500
1.45366300 -4.97910100 0.78382300
2.01379300 -5.86866500 -0.04613700
2.06399800 -4.33779400 -1.88012100
233492200 -5.60102600 -1.37705600
0.72188500 -3.04897200 0.94643300
2.21742900 -6.85130500 0.37781700
2.29330700 -4.06182700 -2.90612600
2.78726400 -6.37046200 -1.99551300
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Ni[P(n-Bu),],[PyrCOO][Ph], Product B
Ni -0.07321600 -1.00421400 -0.81864400
-0.95153600 1.15454900 -0.70773900
1.99618900 -0.51443500 -0.31690100
0.97535100 -4.95548100 0.17400100
1.26898800 -5.52870400 -1.06145200
0.59278900 -3.61444600 0.25555900
1.16645000 -4.75410400 -2.21643500
0.79507500 -3.41140500 -2.13110700
0.51086600 -2.81960600 -0.89418400
-1.76002900 -1.24688400 1.25200200
-2.38089300 -1.65434100 0.24758100
-1.89605300 -1.71289500 -0.94280800
-3.81970500 -2.04592300 0.36891400
0.34696700 -3.18741500 1.22750300
1.38153700 -5.19557500 -3.18788100
0.74113600 -2.81857300 -3.04392400
1.03831800 -5.55534800 1.07999000
1.56966600 -6.57134000 -1.12490600
-4.47008400 -1.95315600 1.60273400
-5.76751600 -2.21426600 1.79179700
-6.46891800 -2.59115600 0.71481600
-4.57299800 -2.44943400 -0.73484300
-5.92232600 -2.72790400 -0.55979700
-3.89539000 -1.63812700 2.47329100
-7.52617000 -2.79528400 0.88239800
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-4.09178700
-6.54509700
3.40235400
2.63565000
1.88015300
-2.80432400
-0.52551900
-0.37138200
4.51649700
3.80672900
2.98051500
5.60984200
4.96024400
4.09819400
2.67900000
2.12077000
0.80754900
220157600
3.74940600
2.59651200
4.10780200
2.01756400
2.38759000
4.40480700
4.40484600
4.73537800
-0.61242500
0.49608200
-1.15150800
-0.07772800
-0.03567100
-1.64973300
-1.27100200
-0.12849000
0.59105000
-0.52386300
-2.12092800
-1.70963600
-3.55749300
-3.13169700
-3.07390800
-5.06606300
-3.24238800
-3.30674300
6.71775900
6.02790700
5.15802700
7.49344800
7.20078600
6.32823300
-5.83679000
-5.31169600
-5.38317900
-6.91652300
-5.55584500
-5.63904400
5.86877800
3.77923600
4.08700600
6.06198300
6.19797800
6.50612200

-2.52648800
-3.04034000
-1.61056000
1.16045900
-0.57285700
1.25548400
1.99980800
2.33178900
-1.80372800
-1.19738400
-2.58453400
-2.72825100
-0.84118900
-2.22882400
0.42756300
-1.60165900
-0.46732100
0.48443200
0.18010700
1.43665100
1.49419600
1.90206800
1.27703500
2.94563000
1.31691700
0.82933500
3.51637700
1.69125800
1.51767100
4.03542800
3.97741100
3.85329500
3.49683400
1.73085900
2.72404900
4.54704000
3.12737600
3.97081700
1.41209800
0.33769000
2.08377000
1.33064100
0.64154800
2.37848600
-2.95606400
-2.30766400
-3.68777700
-3.62133600
-2.01305700
-3.40552500
1.47168600
0.37001300
2.10467100
1.39562000
0.68669900
2.43720600
3.30714700
3.59857600
3.13526700
4.35370500
3.14779300
2.69101500

-1.70553200
-1.39257200
-0.80038500
-0.77505200
1.53178800
-0.80189200
0.87902100
-2.02452400
0.22227500
-1.73432500
-1.06172400
-0.29705200
0.50931900
1.14542200
2.36017200
1.82541900
1.74735000
3.80542700
2.33083700
1.92681300
-0.56681600
-0.25328600
-1.83827700
-0.92563100
0.47410400
-1.17602900
0.97062000
1.12861800
1.64110700
2.29996900
0.15443000
0.83044900
-2.42467000
-2.90929100
-1.67270900
-3.23677000
-3.01282700
-1.53560500
0.51726600
-1.30455000
-1.46502300
0.31992200
1.23293800
0.97887300
0.71525600
-1.22214900
-0.58389900
0.32653400
0.99378200
1.63496900
1.62004800
-0.15467500
-0.39307700
1.46210300
2.33045900
2.09908900
-0.75522200
-0.29934200
-1.96014200
-1.00539600
0.27708700
-1.39808200
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2.97794000
2.27117800
1.13189600
2.62138800
4.04479200
2.88817700
-0.15871100
0.96572300
-0.62835000
0.24121000
0.40577000
-1.19468600
-1.41786000
-0.05789900
0.30821500
-0.86559600
-2.23564800
-1.87156000

0.04713300
-1.44217100
1.98953400
-0.94385000
-1.90103400
-3.09339500
-1.60207300
-3.73013400
0.56195500
-2.98401200
-2.08456400
-0.86330700
3.65023700
241163200
1.95465900
-1.45708000
-0.70145300
-3.84516000
-5.05644500
3.21849600
2.90738400
3.02834800
3.00412600
4.97057000
6.18236900
-5.90598400
7.50017600
4.15230000
-1.26046900
3.60338900
-3.47639700
-3.84898900
-5.25485400
-0.95623500
0.21778200
-2.51834800
-1.42948500
-3.55992000
-2.64319500
-4.19220800
-3.24343500
1.38637100

1.48568000
-0.51611300
0.73893200
1.51730100
1.23920000
2.49757200
5.54597400
3.70366500
3.55952300
5.90062300
6.03900900
5.89348700
5.68708600
4.06645800
4.93786700
6.43438100
5.32213000
6.19880800

-1.37872100
0.13319900
-0.71812300
-3.16468200
-3.31016100
-2.90939500
-3.91357500
-3.69047500
-4.06492600
0.29028700
-0.22229400
1.90687500
-1.61488200
0.79511400
-0.08810500
2.86870400
4.19180400
1.54548100
1.46923900
0.23886100
0.72597300
2.02247300
3.24790100
-0.85554000
-1.77988600
2.72729600
-1.03499600
1.04151900
5.16612200
4.48084900
0.23182600
-0.21802900
0.18808200
2.32751600
1.84601700
3.05864100
241333500
-0.61611100
0.14472300
1.73777200
242481500
-0.85335700

4.64118200
4.25212300
3.81181500
5.67418300
4.66764700
4.23006700
2.42208600
2.41202800
3.12285600
3.37579500
1.62326500
2.34925900
-3.68944100
-4.10790700
-2.63405000
-4.26573600
-4.31984200
-2.83385900

i[P(n-Bu);],[Na,CO;], lowest isomer, iso1

-1.01945400
-0.60644100
-0.55904300

-1.42273300

-0.54255500

-0.75730500

0.58764800
1.2156570

-0.0386550

-1.63937000
1.11142700

-0.49263800
-0.58889600
-1.59043900

1.20989300

0.52873900

0.57511300
-1.58234200
-2.50452600

1.99568800

3.40603500
-0.92958500
-1.83478100
-0.67702900
-0.68268000
-2.47402700
-0.80245100

4.21605400

1.59626600
-1.18246500
1.52771600
2.93519200
3.33985800

-1.50515000

-0.31498900
0.31720500
1.53033200

-1.40990600
-2.67346400
-0.55874600
-1.85743800

1.75768400



1.28988100
3.86808300
3.80923200
1.46319300
3.04865600
2.48536500
4.06205600
3.58888400
3.65257000
4.98305300
5.07050100
-5.66538400
-4.71736400
-6.77426000
-6.27799800
-5.32721000
6.08356900
6.17656100
8.35815600
7.54198400
7.63507000
2.30352300
2.26745500
3.91004400
4.79199700
4.75187400
-0.71119800
0.35758400
-0.69980100
-2.30566300
-1.23146000
1.96248800
3.53450000
3.57368300
3.06254700
4.64971300
-1.33126300
-2.01788600
-3.55818100
-4.21682400
-3.12051300
-3.73770700
-5.50596100
-5.37257200
-6.00158400
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0.78837500
-0.64703100
1.00663400
1.08582700
0.45271900
2.26738500
1.81455700
-2.30113900
-2.26635800
-0.24413100
-0.14457800
0.59882000
1.27037800
2.65452400
2.92943600
3.60380500
-2.50004900
-2.38217600
-1.71360100
-0.45140300
-0.33289000
-0.03155200
1.61774300
1.39150300
0.15803200
1.82001300
4.64892000
3.98550000
6.10509700
541152200
4.74103500
3.44851400
3.02055200
5.35163900
4.74430600
4.31392900
0.17100200
-1.31582500
1.32569400
-0.15848200
0.19044900
-1.31131000
-0.14216100
1.27645300
-0.23342700

Decarbonylative transmetalation
in the absence of Na,CO3
For Product-A and P(n-Bu);, see above

Ni[P(n-Bu),][PyrCO][OPh]

Ni -1.21202600
0.59344500
0.63229700
2.06245800
0.84704800
1.58917600
1.50723800
244139300
3.36421800
2.26470200

oloNoNoNONONO O I

0.83229700
-0.19655900
-2.03615000

0.36058700

0.34153800
-2.73348100
-4.25032500
-4.96348100
-0.42650300

0.46003300

1.20475600
2.05615300
1.47957400
-2.05883700
-2.41802500
-0.00339000
-0.61861800
-1.44493400
0.29985400
-1.59075300
0.15253700
-2.22290700
-3.53053200
-3.13556700
-1.46327300
-2.78565300
-1.50707600
0.23711200
-0.80220500
-1.72856200
0.02776800
3.92521400
3.34007500
5.22378700
4.31857600
3.73191400
-0.42460400
0.79288100
1.61838400
1.37881200
2.60571200
-2.12569100
-2.76987600
-1.84374200
-0.26637200
-0.90364200
1.80958700
1.20010900
1.47416000
0.81312700
3.64922300
3.00914800
4.35217200
3.31024600
2.65771400

-1.12799600
-0.50374500
-0.49643600
-1.46750500
1.24325700
0.46434100
0.34945100
1.30990100
-1.37815800
1.78802500
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TS[(OC-C(Pyr)], Decarbonylation
Ni

P

C
C
C

227763300
3.68009100
0.81992900
-0.39424000
2.62351900
1.35748900
1.73610600
0.47105900
3.48483400
2.21179700
2.22034300
1.73068700
4.47669500
3.68931200
3.20210700
0.24885800
0.34772100
2.77769800
2.85097500
1.68797100
1.75481000
4.20769100
4.27690100
2.37057100
3.66964200
5.78003000
4.63269300
4.14856600
6.56841800
6.13990000
5.65659400
-2.64422400
-1.73914900
-0.44092600
0.59542200
0.37559200
-1.93691100
-0.90329000
-0.31182000
1.56800200
1.17474600
-2.91787800
-1.07696600
-2.19329700
-3.03540700
-2.19786200
-2.96149300
-3.67725400
-4.52221500
-3.92132300
-4.68208500
-2.27765000
-5.10513700
-3.99263300
-5.38748300

1.35632800
-0.85115600
-1.55658700
-1.54964700
-1.57361500

0.98189800
1.12859200
-2.34821800
-2.35936800
-2.41372600
-2.43506600
-4.54337700
-4.56862500
-4.68384400
-4.70828200
1.40723800
0.40206400
0.22239200
-0.51805200
-1.45300400
-0.34202500
1.31766500
-0.51053600
1.13936100
0.30570900
1.94795900
0.16872800
1.82429500
-6.05017200
1.50339700
-0.55296900
1.24718200
0.32441600
-0.07042900
-0.64064000
-1.56925800
2.12467200
2.82415700
2.99664500
3.60440700
4.05673800
3.31072900
3.91653100
2.76013200
3.74075200
4.53114100
3.18531200
4.28178000
-0.70247100
-1.21247900
-1.24863300
-0.64743300
-1.06116900
-2.07796400
-2.27615600
-2.71389400
0.18899300
-2.40214500
-2.72847200
-3.53259800

-0.71440400
-0.63908200
-2.30126100
-0.16117300

0.52671000

3.21924900
3.78059500
-1.53266100
-0.27900700
0.28577900
1.49663100
-0.68412000
0.52571800
1.12910100
2.34985500
-1.17429600
-2.51250900
-2.19211800
-0.33412000
-1.73569200
1.86180400
1.32061800
1.74717900
1.15146600
3.85283200
3.25000600
3.78531800
3.18108300
1.21403600
4.80759300
-2.12965000
-1.82793400
-3.23522700
-2.71347200
-1.09888000
-2.51858800
-1.19054500
-0.53698700
-1.11708500
-0.38958400
0.89995200
0.78682400
1.47286000
-2.17371500
-0.85808500
1.46168600
1.23675000
2.48258700
-1.48168600
-0.35736700
-2.57267400
0.91921100
1.96714100
1.75159300
-0.55336500
0.52046200
1.09013200
2.61259000
-1.53906900
0.41573600

TS
0.05261100
-0.15920300
-0.53028900
1.46810900
-1.40131700



-2.96111900
-3.52645700
-4.89891900
-3.03084200
-2.05111200
-2.45690300
-2.98403400
-1.51084100
-0.84646400
-3.64499500
-2.93865600
-3.57290200
-2.82591800
-5.61959700
-4.86834500
-1.29809600
-0.94571600
-3.49608300
-3.63727300
-3.23150600
-2.40166200
-0.79961600
-2.90447800
-1.26516100
-3.21027400
-1.58220900
-3.87821400
-2.22987000
-5.29332200
-3.24871400
-4.96112900
-3.31183900
-2.87292300
-5.27837000
-5.60334000
-5.16124500
1.48096200
1.23956200
0.82843000
0.53493500
0.64012300
1.36198400
1.06024200
0.73540500
0.21153200
0.40383800
1.69853800
1.15665100
3.28759700
1.86239000
1.98802700
3.81950400
5.17007100
5.93529200
4.15160900
5.45134800
3.18696200
5.62429200
6.99616900
3.77522500
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-2.38553700
-3.79747700
-3.91895700
-0.41783400
1.87185600
2.81824900
4.14082400
-2.84547100
-2.81571800
-1.69343800
-2.06387200
-4.10322900
-4.49394700
-3.24867300
-3.65511700
0.90070800
-0.68513700
0.13959100
0.02193200
-1.49871500
0.01835200
0.69436600
1.72374200
2.34961700
2.33504800
2.99495900
3.99693000
4.63446600
-4.93578500
4.82563500
-0.14367300
1.22219700
-0.28115800
0.26329100
0.29596600
-1.22049600
0.85347200
2.01316800
3.12784100
4.34350200
4.50637700
2.20417600
3.42355700
3.00207300
5.17935900
5.45948200
1.35966900
3.53061000
-1.29463200
-2.17704800
-3.20358300
-1.76865900
-1.56705800
-0.91102000
-0.66780100
-0.46666700
-2.27741100
-1.90861600
-0.73522500
-0.31162200

Ni[P(n-Bu),](Pyr)(CO)(OPh),

-1.12063000
-1.04206100
-1.67879700
1.71320000
-0.86090600
-1.98211900
-1.45699900
0.42366000
-1.18744500
-0.61199100
-2.17002900
0.01237400
-1.52191200
-1.19822500
-2.74114900
1.59311800
2.21886000
3.05191100
0.90885700
1.67866600
-1.90964000
-2.15997300
-0.18427100
-0.26382500
-2.62029400
-2.62317600
-0.84044300
-0.83405700
-1.60313200
-2.26771700
3.32971300
3.06991000
3.85235900
4.29353900
2.55898600
3.34400300
1.12714500
0.55274600
1.32167600
0.71605200
-0.66787900
-0.84603900
-1.44074200
2.39791700
1.33344000
-1.13250600
-1.45103300
-2.51964400
0.03820600
-0.68819300
-1.25322900
1.23994200
1.49471900
0.53264500
-0.86687500
-0.63420600
1.96334800
2.41981200
0.70434200
-1.82613100

Decarb. Product

Ni
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1.35756800
-0.94698200
-1.90862700
-1.54666900
-1.48948300
-3.31865100
-4.10336200
-5.48754400
-3.04009300
-1.84146200
-2.11448500
-2.50139100
-1.93291400
-1.30908300
-3.87331500
-3.26298900
-4.18137700
-3.53338900
-6.08334400
-5.43200700
-1.17497900
-0.98358800
-3.38868300
-3.61470800
-3.37501200
-2.34542200
-0.67292300
-2.72422300
-1.02883500
-2.90308100
-1.21290300
-3.41587900
-1.70859100
-6.03864200
-2.67613900
-4.86927400
-3.06463100
-2.80203500
-5.10386100
-5.47136700
-5.20600900
1.40919500
1.34641500
0.99233000
0.87502100
1.10703800
1.59702800
1.47337100
0.80369000
0.59163000
1.00781700
1.89124300
1.66598400
3.28859800
1.39429800
1.42307600
3.86724000
5.25460400
6.01459800
4.14596700
5.48465200

-0.98887000
-0.69069400
-2.25229100
0.03709200
0.44502800
-2.16485800
-3.45332800
-3.40587900
-0.00969800
1.87149700
2.75840600
4.17043200
-2.70622800
-2.93651800
-1.32747100
-1.94898000
-3.65106900
-4.29508800
-2.58924400
-3.24347200
1.06955900
-0.46789000
0.74308800
0.41592500
-1.05328700
-0.01228700
0.47030900
1.86481400
2.31824700
2.30876100
2.78306600
4.17737100
4.63247900
-4.33548400
4.80728900
0.68738500
1.78745300
0.33180200
1.23996400
1.11621200
-0.34504100
0.57446600
1.73563300
2.89786500
4.12427500
4.24496600
1.87568900
3.10963300
2.80165100
5.00029500
5.20682900
0.98948500
3.18357300
-1.11111600
-2.54765400
-3.58932800
-0.83386000
-0.82436900
-1.08061500
-1.37126400
-1.34526400

0.07472000
-0.13422900
-0.34407200

1.43900600
-1.49431700
-0.92062500
-0.71111900
-1.33208000

1.73686200
-1.08147300
-2.28838300
-1.88921000

0.65630700
-0.95520100
-0.47848300
-1.99557700

0.36703100
-1.12673900
-0.91054600
-2.41364000

1.44610700

2.23303800

3.01434000

0.90231700

1.82631700

-2.00496400
-2.22605400
-0.42725200
-0.49581000
-2.90805500
-2.91624100
-1.28608600
-1.29027700
-1.16673800
-2.76086800

3.34357200

2.90958000

3.84663800

4.25730700

2.53526100

3.48696400

1.12683200
0.49963500

1.22225400
0.58043600
-0.79180000
-0.88431500
-1.51407800

2.28884800

1.15978400
-1.28618200
-1.44942900
-2.58249400

0.23716500
-0.68906200
-1.18734200

1.47565300

1.58749600

0.44869000
-0.83373300
-0.74874900



324291500 -0.59788300 2.33332300
5.73950700 -0.61197800 2.53693000
7.10311400 -1.07433800 0.49997000
3.74670700 -1.60064400 -1.82352200

1.08240700 7.48555800 2.47859000
0.59965100 -3.45739500 1.13665400
4.03692100 -5.34282800 2.39345900
3.95887800 -1.04931500 2.36966200
5.19018300 -3.17086700 2.82516700
144172300 -2.12899200 -3.09245000
346342000 -2.50739400 -4.47198400
5.70703300 -1.82976200 -3.63036200
3.86582200 -0.38458100 -0.01337700
5.89360300 -0.77341000 -1.38251000
-3.62706900 0.23588000 -1.95142900
-6.09103100 0.22601800 -1.60973100
-3.29638300 -3.32856500 0.40613700
-5.73023500 -3.35450000 0.74247600
-0.17811800 -0.59160800 -1.64095700
-0.02452800 -2.34893000 -0.56845000
-9.11675400 -2.23762800 0.46890300
-7.90671600 -3.47323800 0.03415000
-7.69213300 -2.49556000 1.51025400
-3.81815900 3.36671500 0.74655700
-4.20288800 1.82974200 -0.00428100
-5.51045300 3.68669900 -1.06760800
-4.00898400 4.50306500 -1.51319600
-4.41754300 2.94923300 -2.24160300
2.38103800 2.95402300 -3.26227900
2.74556800 1.25314400 -3.01375400
4.83203000 2.47549600 -3.61491300
4.60500300 3.58194000 -2.25525300
4.94570800 1.87175500 -1.96046900

T T T T

Ni[P(n-Bu);](Pyr)(CO)(OPh)[MeOPh-B(OH),]
Iso-1
Ni 1.23404700 -0.49006600 1.05678100
1.39165100 -0.98125800 -0.77641900
-1.72558300 -1.52491400 -0.97988500
-3.26610000 -1.54502900 -0.79335600
0.24496700 1.54455100 0.47139900
2.18753400 -2.08020400 1.66716200
0.99120600 -0.24724600 2.75122800
0.86426900 2.87648300 1.57701100
0.81533700 2.07545500 -1.18879400
-1.58773200 1.70879200 0.56624000
0.39811600 4.29083200 1.25500400
1.06550700 5.33764300 2.13733800
0.59250600 6.74817400 1.83718500
2.32233900 2.31774700 -1.20494000
-2.25121100 2.57972000 -0.49479800
1.62203200 -3.34541100 1.49503800
2.27524000 -4.49012800 1.74560400
3.52824300 -4.39863700 2.20127300
3.48125500 -2.00948000 2.18197900
4.17396100 -3.18981000 2.44113500
2.51526900 -1.22603100 -1.45919900
242295100 -1.83319600 -2.72624700
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3.56206500 -2.04170600 -3.49440800 0.83052000 -0.08862100  3.88412800
4.82049100 -1.66349000 -3.02595600 )

3.78788900 -0.85549900 -0.99164300 Ni[P(n-Bu);](Pyr)(CO)(OPh)[MeOPh-B(OH),],
492166900 -1.07534400 -1.76658900 Iso-2

-4.08755300 -0.55172600 -1.35654600 Ni 137590400 -0.46404400 -0.48582800

-5.46072400 -0.54593200 -1.17590600
-6.06513100 -1.55592700 -0.41518700
-3.90090300 -2.54252000 -0.04137600
-5.27870200 -2.56305800 0.15370400
-7.41548300 -1.47120800 -0.28603600
-0.96728300 -2.51093800 -0.39527500
-1.14947100 -0.50211200 -1.69550600
-8.05462400 -2.47983400 0.47503700
-3.72737700 2.80177300 -0.19159700
-4.45643000 3.52412000 -1.30958500
291855600 2.25799900 -2.60379400
440420100 2.56584000 -2.61265700
1.96057500 2.81841100 1.55591300
0.57356000 2.60590400 2.60018400
0.60096500 4.52560600 0.19998000
-0.69300700 4.35639000 1.37162500
2.15422100 5.27062200 2.00707100
0.87632600 5.09389400 3.19131300
0.80129900 7.02411500 0.79815100
-0.48776000 6.84519500 1.98850000
0.26578100 2.96969800 -1.50616700
0.55220400 1.28355300 -1.89509800
2.54665400 3.29041500 -0.74266000
2.82671800 1.56455100 -0.58075100
-1.79878200 2.09437900 1.57327600
-2.02300200 0.70425600 0.52405300
-1.74665100 3.55260700 -0.57934400
-2.13660400 2.09087100 -1.47178500

2.84434600 -1.68624700 0.00873900
0.21123100 -2.89505200 0.85980300
-1.33753700 -2.87252000 0.71755300
0.83241800 -1.54824800 -1.86339800
224666500 0.86211400 0.59492300
-0.36834400 0.89401000 -0.45180000
-0.89625500 1.08758100 1.29718400
-0.09739300 2.56611700 -1.15980100
-1.80500000 0.17350100 -1.35037400
-0.98368600 3.69539900 -0.64141200
-0.65062300 5.02742200 -1.30087200
-2.96374900 1.08270900 -1.74786200
-4.08361600 0.29270500 -2.41476200
-2.36498300 1.37408500 1.58440100
-1.50531000 6.16795000 -0.77870600
-5.28017200 1.15609900 -2.77013400
230854400 0.84731400 1.99046400
3.13909600 1.61294100 2.71621800
3.95833200 2.43280400 2.04942900
3.10538200 1.73891200 -0.07182600
3.98365700 2.53382000 0.66213500
4.10470900 -1.35381000 -0.27323400
5.10610900 -1.48525100 0.70602700
6.42426400 -1.14979400 0.41923000
6.78080200 -0.66436700 -0.83914500
447471100 -0.86265200 -1.53998500
5.79426500 -0.52273900 -1.81481600
-1.96890600 -3.41034400 -0.41994400
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-3.32040400
-4.09503200
-2.14657200
-3.50898300
-5.39818400
0.77888800
0.94731800
-6.14640700
-2.67029600
-4.13730600
-0.19648300
0.95278600
-2.04399700
-0.86078000
-2.16398100
-1.40209500
-3.36852200
-2.60835100
-0.24666600
-0.60177100
-2.65596700
-2.99329200
-0.77546100
0.41272900
-2.56974600
-1.37142000
-4.39526600
-3.69178600
-6.07389400
-5.70582700
-5.00389700
-1.25542100

1.66170500
4.62817800
3.11603500
4.67262500
4.82052000
7.18123400
7.81096900
3.69700700
6.05460400
-1.36876300
-3.79942800
-1.69221400
-4.09645300

1.87082100

1.73865900
-7.11999100
-6.28148000
-5.66482200
-2.04744100
-2.36566600
-4.34697000
-4.45782300
-4.77418500
0.62841300

(@fasiasfesiicsfasfasiianiasfasiianiasfasiiasijasfiasiiasijasiiasiiasiiasfasiasiiasfasfiasiiasfasiiasiiasfasiicsiiasfasiicsiiasfiasiicsiiarfiasfiasfianfiafias s -HoNo No oo No RO NONO N

TS_(B-C act.), transmetalation,

-3.22524400
-2.48882400
-2.17601700
-1.98087400
-2.30404500
-2.06426600
-3.65464200
-1.39245100
1.32157000
1.56683100
246226600
2.81674100
3.46429800
3.78951700
-0.65331200
-0.30307700
1.60611000
1.86826900
1.85400600
0.14512800
2.35391200
0.63224300
493124600
5.25069200
5.97858900
6.30220200
-0.52018300
-0.20115100
0.57231000
1.62763100
1.95985100
7.11608900
0.18291900
3.03913200
1.78821900
3.21425500
-1.84567200
-1.25871600
-0.39695900
-0.74096100
-0.14171200
-3.95772700
-3.61447200
-1.76068400
-1.42719800
-3.34629800
-1.99081500
-1.30448000
-1.75104600
-0.40444000
2.05507900
0.33994300
1.51306200
2.55355800
0.82528800
-2.11813800

-0.66153600
0.24513900
1.62388600
1.40941700

-0.09954200
1.80309100

-0.01050300
0.68498500
3.07548500
3.37849200

-2.24826900

-0.97316800

-0.80581400
0.44626000

-0.72133500

-2.25256000

-0.87284500

-2.42992200
1.73739200
1.77923200
1.18261200
1.07272200

-2.38782800

-1.14165000

-0.95358400
0.29981700

-1.74492300

-3.31426400

-3.24398400

-1.87715800

-3.46117200

-1.26212600
2.56465000
2.65871400

-1.16049100

0.16880400
1.69151300
1.19243300

-1.05499100

-2.29385700

-2.79998100

-1.14387000

-1.55556700
2.52243700
2.13574000

-0.02746100
1.66209500
0.20370200
1.71265800
0.71410300
3.60412100
3.46563100
4.44997900
3.02754300
2.88098100

-2.84232300

Isol

Ni 0.14438300 0.05056700 -0.78101900
o 0.96100300 2.32049500 -2.36538300

B 2.16401500
C 220195600

1.53431400
0.08988600

-2.49165200
-1.03868800
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0.50901500
-1.94501700
-1.93546500
-2.61478000
-3.27806900
-2.54132700
-2.76520600
-4.62260100
-5.74707400
-1.15404700
-2.59373500
-7.06955300
0.91898800
1.26486600
1.22577100
0.48091800
0.84763500
0.58162100
1.46138500
0.95504900
-0.41653000
-0.79982300
-1.29178000
2.40180200
3.32011900
4.12101500
3.04264900
4.00523800
4.98141700
3.34526600
2.04375700
-3.64832800
-2.03885600
-3.27866400
-1.55969500
-2.91690900
-3.38426900
-4.54604100
-4.88741900
-2.96299900
-1.45845300
-1.66137400
-0.17604500
-3.76323800
-2.05041900
-3.30659800
-1.58710600
-5.46176700
-5.85448900
-7.87195700
-7.00142200
-7.37436600
-2.74114500
0.99346200
1.51117100
0.18372000
0.83583200
2.52676800
1.64908200
-0.79804800
-1.47146800
-2.36602200

0.02752100
-0.41437500
-2.16659400

0.62018100
-0.34369300

0.02249500

1.07744700

-0.93025100
-0.54435500
-3.03291100

0.52645100
-1.19558000
-1.15091300
-1.24261500
-0.11476400

1.18375600

1.11697500

3.03300700

3.72822500
4.49080900

4.57878800

3.11573000

3.88487400
-1.24006000
-2.10879900
-1.66383100

0.48052200
-0.34011900
-2.57398100

2.25602600

0.76723100

0.89096200

1.55361200

-0.78635600
-0.44023200
-0.84335900

0.71680900
-2.02505200
-0.61199700
-2.52639700
-2.19796400
-3.04913100
-2.55774200

1.52086500
1.89648800

-0.27990800

0.11397700
-0.81669500

0.54825600
-0.88607800
-2.28737300
-0.93163100

1.29672500
-2.08271900
-0.20530900

2.13740400

2.00618900

3.67316800

5.02927300

5.18208200

2.58832200

3.94206100

1.11286400
-0.08806300
0.45582700
1.27972600
-1.35722300
2.68109500
3.75506700
-0.93970600
-1.89230000
-0.52702100
5.15828600
-1.52999900
1.75167200
3.04418000
3.76573400
1.89607400
3.23900300
-1.28846000
-0.44367300
0.60643200
0.84338500
-1.04239800
0.00781300
-1.49193800
-0.91994400
0.14035700
0.03182800
0.59529800
0.65434000
-2.20891600
-3.67018600
1.03086000
1.24696800
2.78242100
2.84679900
-2.26249200
-1.62563100
-0.89697800
0.07930900
0.58925600
1.44144200
-1.50359300
-0.71541000
3.63668300
3.58665600
5.36175600
5.29146500
-2.91685800
-1.89458700
-2.20462200
-1.57650700
-0.51160100
5.92013100
1.18351600
4.81388900
1.46447200
3.86595300
-0.63540400
1.24764100
1.66190500
-1.71742200
0.17015500
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1.82090200
3.44894400
2.92835500
4.62300300
4.11989900
5.74165400
6.33086400
6.41593100
5.09170600
-0.93130500
-0.05982600
-1.89942800
-0.46334000
0.12666500
-0.52339200
0.91193800
-0.33943700
-0.80747900
2.87613700

0.19001000
0.94788800
2.10106500
224118700
0.51938500

-1.96703100

-2.32839700

-2.50848400

-3.21567500

-2.53884800

-2.65885100

-4.64855400

-5.64234800

-1.90989600

-2.60083300

-7.06663800
0.71838500
0.96628800
1.04465400
0.60697000
0.87908000
0.79022600
1.84135900
1.55577500
0.24204900

-0.53222600

-0.80183100
2.58031100
3.65161100
4.46398900
3.08747700
4.18727900
5.49734100
3.34152100
1.87546800

-3.49449700

-1.81607400

-3.37209500

-1.62477000

-2.88860500

-3.15983600

-1.59926600
-3.12764400

1.48709500

0.02423400

1.69131700
-2.18290300
-3.05420400
-1.35076700
-1.89337900
-4.45604800
-5.25606900
-4.95473500
-4.42016000
-6.26835500
-5.34243900
-4.76765400
-0.03435100
-0.12018600

0.34496500

1.02651200
0.14795700
-0.58834600
0.41179600
-0.25885800
-1.54134300

1.34680900
-0.55245500
1.43329200
2.87446000
-0.77181500
-0.79417800
-2.93537600
2.99550900
-1.05088800
-0.41389400
0.02086100
1.34579100
1.78925600
2.26475200
2.23049700
3.06405700
4.29051700
4.71662700
2.66564200
3.89521500
-1.96727200
-2.48394300
-1.62277200
0.22826400
-0.24577700
-2.20350000
0.79730100
-1.03105300
1.58974600
2.09847300
0.83563500
0.99887600
-1.40450200
0.32107500

-2.34294800
-1.27616000
0.43373100
1.41018800
-2.23231200
1.78679700
2.06991000
1.55261800
2.62107300
-0.03846000
-0.98942400
0.10344500
0.95473400
-0.62125000
-1.97806300
-1.12686800
-2.54568900
-3.59442800
-3.88722100

S_(B-C act.), transmetalation, Iso2
i -0.43933200

-0.60971700
-2.77361800
-2.69645100
-0.84056600
1.09262000
0.01905600
1.27743500
0.73853200
-1.30601900
2.26046000
2.73674400
-0.83357700
-1.98840000
0.82630800
4.24792900
-1.53090100
2.20896900
3.45365800
3.63060600
1.31737500
2.59858900
-2.18739600
-1.77379100
-1.17826000
-0.98758900
-2.00497100
-1.41345500
-0.83587400
-0.12539900
0.62289400
-0.04706800
0.64497900
1.27442100
-2.86648800
-3.45976400
0.32148600
0.34146300
2.65587700
2.68602000
-1.91105900
-1.96999100
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-4.71380500
-4.94425300
-3.39480500
-1.78131500
-2.44690100
-0.84304700
-3.59026700
-1.84369100
-3.40930100
-1.65475000
-5.33576400
-5.58693300
-7.76686400
-7.15206600
-7.40251900
-2.68364700
0.68199300
1.24874300
0.46816200
0.95204200
2.86380200
2.38047600
0.03462800
-1.33646300
-1.83517100
2.00807400
3.89929700
2.88269600
4.81180000
4.01161900
6.35283300
7.11004400
6.83845300
5.80795100
-2.14402900
-1.72173700
-3.20592500
-1.59554800
-1.89092500
-2.27815100
-0.65751500
-0.24128900
-0.63603800
1.19451100

-1.72096900
0.00812000
-1.50937100
-1.25741600
-3.21278500
-2.92106000
3.31316100
3.45775800
243150200
2.59814000
-1.56222200
0.16062200
-1.05851000
-2.01647400
-0.28123700
4.03467400
-1.50153900
1.68335000
2.49774900
3.33320700
2.73890900
4.92292800
5.67498700
2.01362800
4.20678100
-2.65125800
-3.54137800
1.29663200
0.43880000
0.13146600
-1.36077200
-2.01272000
-0.61016900
-0.85158000
-3.99660400
-5.38211700
-3.99953800
-3.71449800
-6.13335500
-5.69444100
-5.40648700
-1.61374700
-2.46022000
-0.84578200

-0.28373900
-0.11646000
1.53452800
2.18376400
-0.09334500
0.55252900
2.35315600
2.28287600
4.72536100
4.63293800
-2.71076000
-2.52799500
-2.37045200
-1.02131100
-0.82782600
4.57790000
2.09762900
4.64696500
0.50363800
2.79204400
-1.92491100
-0.85842700
-0.52091100
-2.34129500
-1.27585400
-1.45983600
-0.14830500
-0.00168500
1.20970800
-3.03882500
2.03071800
2.46418100
1.39647100
2.83375200
1.89153300
1.43784600
2.17215100
2.80045500
221367400
0.54777200
1.18094900
-1.93735900
-2.61673500
-4.11140700

Ni[P(n-Bu);](Pyr)(CO)(PhOMe)[OPh-B(OH),],

Isol
Ni

o000 vanQwo

0.65366500
0.54968100
1.61974100
2.61616500
0.69503700

-1.61062300

-2.33310800

-1.86993300

-2.67345500

-2.96007300

-2.77895700

-3.99715700

-4.82887100

-3.84231500

-3.88079400

1.66307100
-2.79526600
-1.92477300
1.73474200
0.76901400
1.32867300
1.57390500
-0.42854600
2.32353600
-1.23824500
-2.73014300
1.70783100
2.67357100
1.71727500
-3.58152600

0.29195800
1.58074400
1.56129800

0.18436200

-1.41264600

0.23019100

-1.44422200
0.71481000
1.36339200
0.02120300
0.27241400
1.80689800
2.64123100

-1.59452000

-0.32885900
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-6.12964600
0.71681500
0.64443900
0.55220900
0.63472200
0.55387900
0.50133500
1.05507000
0.87295300
0.14663100

-0.22475200

-0.39944500
3.29373600
4.67834700
5.45472200
3.42207700
4.81953900
6.80474100
2.84978000
1.30418200

-2.00679600

-0.90623000

-3.95531600

-2.93454800

-2.84435200

-2.07127000

-4.58446600

-3.80127700

-1.96251300

-1.83570400

-4.35669300

-4.20323900

-2.70702500

-1.80603500

-4.85822200

-3.95327500

-5.03745100

-4.23261600

-6.71539700

-6.75408700

-5.94407400

-3.70187800
0.78936800
0.48331300
0.63861600
0.48905600
1.62266300
1.30209900
0.00657900

-0.65614200

-0.96839300
2.73247400
5.18365000
2.96024200
5.39154500
2.00673900
3.52406100
7.60392500
8.63865100
7.45997800
7.39102400

-4.24543400

2.05980600
1.50055500
0.97335400
-0.35944100
-0.62143300
-1.19952600
-4.01097600
-4.22121000
-5.44861100
-6.46481100
-5.02425200
-6.24615100
2.93670400
3.03620400
1.91541700
0.63852900
0.70490400
2.10479500
-2.36170900
-0.65990300
-0.43550700
-0.92215700
-0.91352700
-1.06025200
3.28569600
2.55827300
1.38049200
0.79907800
0.74614400
246535300
0.83503600
2.57315400
-2.91187700
-3.03638900
-3.33557400
-3.43141800
3.57264000
3.01664800
2.76589400
1.73838800
1.17835600
-4.64702200
2.58978000
-0.77043200
-1.27186800
-2.27908500
-3.43045500
-5.60590600
-7.41855600
-4.83101600
-7.03019900
3.83234100
3.97471900
-0.30457100
-0.17736100
-0.01279100
-1.67718100
0.98305600
1.32175200
0.16489500
0.60634600
1.90630600

3.12625100
-2.61024500
-3.84078000
-3.93136500
-1.55709400
-2.82263100

0.95469200
-0.30989500
-0.94089200
-0.32421400

1.58059900

0.93924600
0.46422700
0.41585200
0.10405900
-0.14822600
-0.17695500

0.09547100

1.16147100

1.97689200

1.80355500

0.56245200

0.35732300
-1.06357000

0.86183100

2.24918900

0.94036300

2.39224900
-2.06132500
-1.84915500
-1.19053200
-1.00648200

1.35380000
-0.13712800

0.10024300
-1.41151000

2.04508000

3.49735000

3.72091200

2.28587200

3.74912200
-0.15632000
-2.57908100
-4.93836200
-0.68145100
-2.94236400
-0.79043300
-1.92682200
-0.82396400

2.55822000

1.43121500

0.72617200

0.62853300
-0.43904200
-0.44910700

1.82743000

1.20033100
-0.22325300
-0.17818200

0.49428100
-1.23181200
-3.05192500
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-5.74367100
-3.88994300
-3.71853700
-6.01606500
-6.28694100
-6.11400000
0.64778900
0.65478300

2.07230100
1.04612500
2.77878600
2.20570800
1.19747000
2.94399900
2.53162800
3.08432100

-3.22951700
-3.63503700
-3.46085500
-4.27994500
-2.85631100
-2.67928100
1.85007200
2.86501200

Ni[P(n-Bu);](Pyr)(CO)(PhOMe)[OPh-B(OH),],

Iso2
Ni
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0.64044100
0.38083100
1.41869800
2.57186300
0.74442900

-1.62086800

-2.30605300

-1.93363200

-2.69986900

-2.97734400

-2.79291700

-4.04416400

-4.90925700

-3.81094100

-3.85723600

-6.23174200
0.73673000
0.70820500
0.69924400
0.77563000
0.74179100
0.48182100
1.33993900
1.30854400
0.43579700

-0.38935200

-0.41035400
3.16254000
4.53855800
5.37035400
3.41997300
4.80676400
6.70802500
2.71634100
1.10342500

-2.15827800

-0.96786700

-3.99088200

-2.89688000

-2.84558500

-2.11339500

-4.59229600

-3.88003600

-1.92051700

-1.79840200

-4.33575700

-4.18303300

-2.76930300

-1.79824800

-4.85574400

-3.87896300

-1.61990600
2.85149000
2.02307700

-1.75792200

-0.71547600

-1.29075600

-1.66042500
0.49517900
-2.21992300
1.24942600
2.75583600
-1.60019200
-2.54992600
-1.81771700
3.55872300
-1.93191400
-1.40282600
-0.82914700
0.50940300
0.68062000
1.30760600
3.97342900
4.04656100
5.17524500
6.22608900
5.02438900
6.14601600

-3.01744600

-3.16169700

-2.03907800

-0.65145700

-0.77410200

-2.28034600
2.35558100
0.85457700
0.57777200
0.99275500
0.96030100
0.97687900

-3.21414200
-2.39212000
-1.29737800
-0.67560400
-0.88048000
-2.57776100
-0.91662800
-2.64107500
3.03036500
3.01875500
3.35384000
3.31784700

-0.35721900
-1.71852700
-2.09292600
-0.16283100
1.33607400
-0.26109200
1.40750200
-0.60694500
-1.43433200
0.21080200
0.07984800
-1.80361000
-2.62214200
1.58382700
0.80301700
-3.03769900
2.55955900
3.77037100
3.81164700
1.42876600
2.67275700
-0.93337400
0.16453400
0.97975900
0.70852200
-1.21819800
-0.39588100
0.01183100
0.15457400
0.11052700
-0.19153200
-0.06808200
0.25535600
-1.85487600
-2.72949800
-1.67865600
-0.47117700
-0.10115400
1.27250500
-0.99048200
-2.34519000
-0.90301400
-2.37410400
2.07574600
1.73447500
1.23992300
0.95741800
-0.98409400
0.46808700
0.40202300
1.87120200
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-5.08915000
-4.34950200
-6.84175700
-6.81878900
-6.07653400
-3.67917400
0.74654700
0.66623700
0.81873900
0.74807400
2.02227500
1.97408000
0.41549700
-1.05160100
-1.09558900
2.54485500
4.99222400
3.00244300
5.42709900
3.30952200
7.56374700
8.57613400
7.50157600
7.33846500
-4.18118900
-5.67448600
-3.81519500
-3.64265400
-5.92246400
-6.22878200
-6.05460400
0.75478300
0.88381900
0.15360500

-3.46148300
-2.87411200
-2.62919600
-1.62762300
-1.03893800
4.63435300
-2.49547500
0.96042800
1.29608400
2.39290700
3.22947500
5.22583300
7.10048700
4.93832600
6.95902500
-3.91427400
-4.13931600
0.34991400
0.11673900
1.67080400
-1.15779400
-1.54011500
-0.62535800
-0.44905300
-2.08573900
-2.26665900
-1.25563700
-2.97607500
-2.45091900
-1.37739900
-3.11287300
-2.39590500
-2.84873900
0.75306500

-2.03561800
-3.50970100
-3.61812800
-2.16468500
-3.65243200
0.71219800
2.56729600
4.80334200
0.52804200
2.75284400
0.37605200
1.83734600
1.35161900
-2.07460500
-0.61982900
0.03826100
0.29438300
-0.28433900
-0.09244700
-2.17867200
0.22209100
0.35349100
-0.73627500
1.02972000
3.03762400
3.24034100
3.65681000
3.38851300
4.28903300
2.92160400
2.65799000
-1.95749600
-3.01355100
-2.83490800

Ni[P(n-Bu);](Pyr)(CO)(PhOMe), CO-N trans

Ni
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0.92900900
2.86586000
1.04525700

-1.34180900

-2.02663100

-1.72364900

-2.35474700

-2.96892900

-3.11225500

-3.72639200

-4.42901700

-3.51332200

-4.33562400

-5.78299300
1.02595500
1.00090200
1.00912100
1.09518000
1.06521200
3.65753300
5.04361900
5.67738300
3.51529500
4.90820300
7.04289500

-1.74854200

0.68660700
0.57662000
-1.22989500
0.48760700
-0.90022900
0.11033400
1.97429100
-0.70875400
-0.96670000
2.12996800
3.40966100
-0.92469800
-1.79941700
3.58782600
-2.02038300
-3.36039700
-3.99163200
-1.93218200
-3.32539300
0.38816600
0.32925700
0.45698600
0.70620500
0.64750800
0.38085400
1.07492200

-0.32255900
-0.25761300
-0.19454400
-0.15060300
-1.14815600

1.61256600
-0.56774300
1.93299200
3.42734400
0.07975300
-0.35663800
-1.47903000
3.76515300
0.30609500
-1.35424700
-1.38131100
-0.20096900
1.01501300
1.01911600

-1.39701400
-1.31188500
-0.07172600

0.96953400
1.07711800
-0.08824000
2.13683300

184

ONXNIITITTTINAININIIAIITII T LI TN TN T T T T T T T T TTTT

-0.84336900
-3.87025400
-2.92309800
-2.44036500
-1.73757500
-4.36661900
-3.61904600
-1.72834700
-1.44447000
-4.11464700
-3.79420000
-3.15519900
-2.20482900
-5.25552100
-4.29691400
-4.54397200
-3.78429000
-6.27605600
-6.45272100
-5.68799400
-4.42413800
1.02041400
0.98101300
1.16513000
1.09398100
3.19312100
5.65744300
2.93697400
5.37467500
7.69899900
8.76522200
7.51238500
7.39047500
-3.88416600
-5.35812500
-3.60715100
-3.27333700
-5.60774400
-5.98576100
-5.64867800
1.06615000
1.22023800

-0.41533800
-0.20266300
-1.67108400
1.99396000
2.84444200
1.27055700
2.13430900
-1.81955900
-0.91159000
-0.92900500
-0.00880000
-0.00422200
-1.46623500
-1.30540500
-2.77728800
3.40180700
4.26989000
4.50839000
2.75410400
3.62961200
-1.97437500
-1.54221700
-5.08064900
-1.39764800
-3.88574600
0.27312200
0.17801300
0.84990400
0.75116200
0.48570000
0.38808400
1.45576100
-0.30963600
-2.13703300
-2.17289700
-3.04993000
-2.14017900
-3.04967300
-2.20051900
-1.28542200
2.45144800
3.58968000

2.00195400
1.56308500
1.40337400
-1.66274200
-0.31099800
-0.15424600
1.17366600
-0.62710900
-2.07893000
-0.56089600
-2.01819100
3.95518300
3.79303900
3.43434300
3.27356600
-1.44901600
-0.13194400
-0.01742100
0.06981900
1.39635600
4.84073000
-2.33722600
-0.23715100
1.96310800
1.95050000
-2.37525900
-2.19610400
1.88211600
2.05179600
1.15718400
0.95201200
1.63693100
1.84848600
-2.32420600
-2.68466100
-1.78006900
-3.23667100
-3.28794100
-1.78754000
-3.25703000
-0.51141500
-0.64584300

Ni[P(n-Bu);](Pyr)(CO)(PhOMe), CO-P trans

Ni
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-0.14755800
0.15738800
-2.09332500
-0.45801500
-2.03122900
-0.52252700
0.85355000
-1.27798300
-1.22010300
1.16474300
2.34251600
-2.17650600
-1.99857000
2.68537500
-2.79159600
-4.12576800
-4.84481300
-2.88535200

-1.97136600
-3.66310600
-2.17030200
0.26234000
0.80380500
0.79601200
1.26250900
2.06882000
2.36378600
2.64655600
3.28952700
2.26436000
3.60967000
4.66582900
-2.41573500
-2.47910100
-2.30434500
-2.02341100

-0.00643800
0.32434600
0.01197700

-0.19554700

-0.98234500
1.56808500

-1.01690600
1.92881500
342196200

-0.45982600

-1.18121500

-1.39241000
3.80396200

-0.64094500

-1.17939700
-1.30315100

-0.18771900
1.15700200



-4.27499000 -2.08361500 1.06238400
-3.52416000 2.53457200 -2.05038200
-3.68467100 3.97835600 -2.49037400
1.78614600 -1.65303900 -0.05692200
0.52163300 0.85429600 1.90275100
-0.95849300 -0.04936700 2.11684200
-0.87401200 2.92536900 1.37457200
-2.32814400 1.97469900 1.61815400
0.56991100 1.32942900 -2.07575300
1.76273700 0.65384900 -0.99172600
0.28869000 3.30594500 -0.52984000
1.40168400 2.56902300 0.61134000
-2.84181400 0.50201500 -0.30610600
-2.15545000 0.16260800 -1.86502800
-2.06030200 2.92691800 -0.52526600
-1.37308600 2.54044000 -2.08976000
-0.16969900 2.46934800 3.72596000
-1.60402300 1.49628600 3.97569800
-1.61221700 4.49354900 3.28510400
-3.05646800 3.51300000 3.53741100
2.11623800 3.35311800 -2.25417400
321413900 2.62461800 -1.10064800
3.53277900 5.11060300 -1.16967600
1.83844600 5.35357900 -0.73878500
294621400 4.62115300 0.42186300
-1.94585300 3.80873400 4.87768300
-2.23946300 -2.55855800 -2.11201000
-5.92791700 -2.35109000 -0.30118200
-2.42567500 -1.85341400 2.13176400
-4.90557100 -1.96362800 1.94017700
-4.32503200 2.26385200 -1.34918400
-3.64510400 1.86286300 -2.91063600
-4.65836600 4.15569800 -2.95481200
-3.59413800 4.66454500 -1.64141100
-2.91587200 4.25912500 -3.21828000
0.38265900 -4.77255400 0.55679200
249290500 -1.81716000 -1.25856700
3.81690500 -1.41462400 -1.39137600
448631800 -0.83789100 -0.30635700
249092300 -1.11505200 1.02267300
3.82247000 -0.69710800 0.91355700
1.99651600 -2.24845100 -2.12764400
4.35403400 -1.53304300 -2.32912800
5.77654300 -0.45228000 -0.53724800
1.99853400 -0.99006900 1.98764200
4.32446900 -0.26981000 1.77643600
6.45921500 0.15731300 0.53833000
7.45374600 0.40711200 0.16880700
5.95622300 1.07563500 0.86997600
6.55354600 -0.51882500 1.39792100

224453600 0.18809800 2.08622700
223896900 0.26191300 3.60734200
322689200 1.27849400 4.15024800
2.83964600 2.62367600 -1.62659600
4.25307700 3.11332800 -1.88219100
-1.76759600 0.50777000 -0.09957300
-3.16287600 -0.93700700 -0.00482000
-3.54520100 -1.28050800 1.30616800
-4.80211900 -1.48328900 1.71110400
-5.77125100 -1.33503400 0.79876000
-4.20632000 -0.78143600 -0.92981800
-5.51910500 -0.98664100 -0.52719700
-1.52645000 1.16544000 1.12266100
-1.26018400 2.52471300 1.17730400
-1.25880800 3.29228000 0.00450400
-1.83016300 1.31078500 -1.24941300
-1.57040700 2.68028000 -1.21248700
-0.96240700 4.61492100 0.15528500
-0.93345500 5.39765000 -1.02137400
2.27003000 -1.87667300 -2.00367100
1.76518500 -3.08958900 -0.85502600
4.03796800 -1.08689900 -0.34698900
3.50554200 -2.31985400 0.77623700
4.60540000 -2.85493600 -2.02460600
4.06263300 -4.09074000 -0.91011000
6.38620300 -2.14608200 -0.38267300
5.84018900 -3.39154500 0.74040200
0.80456200 1.44626700 -0.31243400
0.81536800 0.78138000 -1.91245800
3.35920900 1.08094500 -0.22234000
328137800 0.52596400 -1.88405200
1.53888700 -1.85348200 1.86984900
0.27654700 -0.65967100 2.02239800
325944100 -0.03992400 1.73177000
1.99809900 1.18137500 1.68324400
245653100 -0.73218500 4.02088300
1.22242500 0.50893900 3.94534400
4.25199100 1.03438700 3.85138700
3.00894600 2.28310500 3.77202400
6.55454100 -3.85141100 -0.80696500
320447800 1.32569400 5.24232000
2.34723800 3.25916400 -0.87539800
2.23315900 2.72658900 -2.53770900
4.27055700 4.15603800 -2.21073300
4.86649400 3.04231100 -0.97769000
4.74586900 2.51530700 -2.65631600
-2.78000000 -1.40131200 2.07654600
-6.79048600 -1.49691000 1.14716000
-3.99210500 -0.49710200 -1.95835900
-6.33971000 -0.87719400 -1.23172000
-1.53793800 0.60349900 2.05501300
-1.05143700 3.01787800 2.12313000
-2.05692400 0.85643300 -2.21330900
-1.60332000 3.25402800 -2.13330300
-0.65305200 6.40447400 -0.71289700
-0.19456700 5.01984200 -1.74081100
-1.91456600 5.43060400 -1.51217100
-1.21231600 -4.12591900 -1.40682200
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TS[Pyr-PhOMe], reductive eliminination

Ni -1.33141100 -1.35063500 -0.45072000
C -1.31411400 -3.04354800 -0.99958600
P 0.92800100 -0.92353700 -0.26207200
C 2.19945100 -2.08360200 -0.92698800
C 1.34148400 0.73097300 -0.95015400
C
C
C
C
C
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1.25311400 -0.84067600 1.55680200
3.58715600 -2.08631500 -0.29482200
4.52008600 -3.09317900 -0.95559100 Ni[P(n-Bu);](CO)[Pyr-PhOMe]

5.89833400 -3.12475600 -0.32026300 Ni 0.55839900 -1.33451500 1.04696300
2.78274300 1.17615800 -1.15083400 P -1.28584200 -0.20952400 0.43098300

185
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1.10577800
-1.07228300
-2.78511600
-1.78786100
-3.91199000
-5.02821800
-3.22491900
-3.44143900
-1.93333000
-1.55370900
-6.14848600
-2.38594100
-4.87991500

2.97170800

1.91285500

1.01497000

0.01161300
-0.17402800

1.80001000

0.67426200

2.93632200

3.92599600

4.99820800

4.05161200

5.05532300

5.91933400

7.00419300
-3.16954000
-2.40297900
-4.33136600
-3.51192000
-1.08798400
-1.53621700
-3.51405400
-3.90773200
-1.15923500
-0.01553100
-2.99727600
-1.82689900
-5.42827700
-4.60414600
-6.60789700
-5.77582300
-1.65925100
-0.48695200
-2.10137200
-2.77251200
-3.13013500
-5.01748500
-5.20318900
-5.56150700
-3.45143200
-2.27150800
-6.93963800

1.14221000
-1.02889900

2.60411100

0.51262700

2.11055200

3.88586900

4.12717600

5.87258200

-1.01015900
0.75182300
-1.26456700
1.04427400
-0.77954500
-1.80959700
1.54893900
2.60528100
1.97475600
2.63823700
-1.36336300
3.87101700
3.08463300
-0.59382600
-1.61437800
-1.64236100
-2.50556200
-3.39305000
-2.67560500
-3.52391200
0.59767600
1.55799300
1.36584600
-0.75717800
0.19611400
2.36311200
2.19622400
-1.49679000
-2.21569300
0.16625400
-0.56521200
1.88334400
0.60258600
1.96462100
0.70611400
0.01554600
1.05278400
1.70586700
2.70629600
-2.02118600
-2.75802100
-0.43446400
-1.17529800
1.90595300
2.90134800
4.33261100
3.45497600
2.19986800
3.84811700
3.51641000
2.25824200
3.62437500
4.62857100
-2.11456600
-0.91305500
-4.06068300
-2.92683400
-4.32169000
0.78714000
247437100
-1.65556900
0.01876800

2.68109400
-1.13525300
0.17483000
1.69352100
-0.72887300
-0.84717400
1.72618200
2.80244700
-1.42158800
-2.74036400
-1.76932900
-3.04254900
2.87585500
-0.70711000
-0.81496300
-1.90604200
-2.07797000
-1.08293200
0.13904800
0.01266500
-1.45860200
-1.34534900
-0.46612600
0.17033600
0.29580800
-0.42043200
0.47431700
1.17776000
-0.21479000
-0.36221700
-1.73004600
1.57461200
2.66593500
0.75252700
1.90482600
-1.94609600
-1.13443400
-1.44705000
-0.60767900
0.15401700
-1.20371200
-1.41467700
-2.78196300
-3.55252200
-2.71614600
-3.99216400
2.60829300
3.77464300
3.64634800
1.92247800
3.10471800
-3.10177300
-2.25991200
-1.84399700
-2.70675600
-1.18811300
0.82085100
0.73130300
-2.14020600
-1.92603000
0.77567000
0.98624200

186

7.62421800
6.66129700
7.59894400
1.35420600

OIX T =

Ni[P(n-Bu),](CO)
Ni -2.81130600
-0.61725700
-4.43492500
-0.09533500
0.49831800
-0.12020600
1.93175100
2.72579300
1.29055000
1.48894600
1.13294500
1.13895200
3.65134000
2.07493300
2.90247700
0.48584600
-0.01714600
2.44444200
1.91905100
-0.31720600
-0.85144400
2.03123500
1.50956700
0.02829700
-0.97059000
2.04421900
1.20410100
3.30979800
2.02840000
437971400
3.08719400
1.41865700
0.11493300
2.42407900
1.23633300
0.76937700
3.01310100
3.62984600
3.18677600
2.96335000
1.58690000
421210500
-5.50109500
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[Pyr-PhOMe]
1.62785200
0.16058600

-0.49470800

-1.87482100

-2.65398900

-0.63679300

-2.02617700
0.09192900
-3.99938500
-0.16475100
-2.60565800

sl NoN--HOoNONONONONONQ!

3.08586800
2.11418000
1.30867800
-0.68651800

-0.66271400
-0.36310300
-0.13641300
0.36467900
-1.82127900
0.87084000
-1.76742600
-3.03339900
0.82775000
1.84704500
1.27265300
2.19586500
-3.48735700
3.38608900
1.84512400
-2.05032500
-2.66576100
-0.88425700
-1.63504200
1.85763600
0.77001600
1.01087500
-0.17805700
-0.49239900
0.90477900
0.66100500
1.88566400
-2.85629000
-3.84252700
-2.70954300
-3.71230600
1.62267900
2.54437200
3.77924500
2.84649300
1.64531000
2.53805200
2.13530900
0.84900800
3.11036200
4.20690100
-4.38560400
0.35774100

0.01649800
0.09843500
1.30814400
1.39469300
0.26270500
-1.02037300
-0.95152500
2.19196800
0.44379300
-1.96587600
-1.83979300

0.36902300
1.51290600
0.22615000
3.77655200

-0.04151100
0.00956800
-0.13964100

1.63132300
-0.22374700
-1.27732200
0.29364200
-0.05670800
-1.85256900
-2.96703800
1.68647800
2.90444800
1.05849800
2.73485500
-3.52060700
-1.29816200
0.25032500
-0.10280900
1.38409200

-0.83727000
-2.08783700

-1.06219100
-2.23855400
2.30676700
2.01105300
1.69769600
0.77797400
-0.96835000
-0.31082500

1.31226100
1.96997300
3.79725200
3.09155000
3.69324900

-2.58739100

-3.77177300

-4.35912900

-2.75492700

-3.87711500
2.15603200
2.20095400
0.78496900
-0.22359000

0.00511900
-0.01321200
-0.30178500
-0.32278300
-0.05225100
0.25572600
0.23881400
-0.53996700
-0.09692900
0.51146800
0.46445400
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-2.37742000
-4.81097700
-5.84223000
-4.62647600
-4.64829600
243135800
3.81259900
4.36269700
230114100
3.62607700
1.97281800
4.45424200
5.44254000
1.72323000

2.32819400
-0.68942500
-0.35012600
-1.48712100
-1.08780900

1.10816400
0.97327700
-0.25620900
-1.16599600
-1.31841900

2.04807200

1.80436300
-0.39775200
-2.03585400

-0.55664400
0.15358900
0.06315500

-0.57632200
1.16256400

0.35866300

0.35410100
0.00357300

-0.34243100

-0.34373600

0.65714700
0.63069500

-0.00046600

-0.65724900

Ni[P(n-Bu);](PyrCO)[PhO-B(OH),-PhOMe],

isol

Ni
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-0.61661200
-2.19286600
-1.47091600

0.02149300
-1.53932800
1.10781200
2.64119500
0.96366000
1.40859400
2.24200900
1.95232400
2.13673600
2.25569400
3.97164600
3.21466000
2.95500100

-3.50370300
-4.02422700
-5.34454600
-6.16583300
-4.32958500
-5.65012500

1.16523000
240367300
2.55855100
0.22324500
1.46493700
3.81329500
-2.24151500
-1.32285500
4.02634500
5.12881900
6.46447600
0.28423300
0.42184600
2.82574400
2.88541200
1.93622500
0.42211700
3.14069200
1.60635300
2.65244800
2.48790500
4.17332400
3.92088400

-0.63880600
-1.78989600
-2.22276500
-2.54510700
0.61502600
0.69108700
-0.03068300
2.37613300
0.92221600
3.16542300
4.54424500
2.17211500
2.21357300
0.29670400
5.33297900
3.46430600
-1.45126800
-1.35011000
-0.96210200
-0.67540100
-1.18298400
-0.79531400
-2.48359500
-2.95118100
-3.49874000
-3.09055300
-3.55818900
-3.91721100
-3.32731900
-1.10043100
-4.37492400
-0.46805700
-0.14524900
2.93983900
2.25122400
3.27907600
2.60820800
0.01697000
0.84877300
2.22497700
3.07106400
0.25909800
-1.11604200
1.37543800
0.04509600

-0.40421400
-0.00661800
1.32900400
0.73547400
-1.41415000
-0.25539200
-0.97493900
-0.98628400
1.54963600
-1.24485000
-1.82480300
2.02580600
3.54400700
-0.30589000
-2.12203600
4.04455600
-0.13374400
-1.42907800
-1.62424500
-0.53463800
0.96208400
0.75377500
1.56400300
1.16064300
-0.12358500
-0.54878900
-0.98873400
-0.43773800
1.82413100
2.24566400
-1.76213500
-0.93622500
-0.29097700
-0.33197700
-1.93167900
-0.32305900
-1.94026200
1.87392700
2.02497900
1.58312100
1.68059500
-2.03376300
-0.96905700
-0.35251100
0.76304100

187
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1.31837500
1.35428900
3.81352900
3.84625700
2.79449400
1.25246800
3.03612500
3.96879400
2.41301500
2.98970900
-3.37096100
-5.73338100
-7.19644700
-3.94261600
-6.27983800
1.05403900
3.27410400
-0.63339900
1.56447200
-2.10094000
-1.81706700
5.08506500
3.42897400
3.78704600
5.16644100
4.92524200
7.28432800
6.70102500
6.45762200
-2.43410200
-1.49154300
-2.39816000
-3.18207100
-4.05308100
-3.35650800
-4.18352600
-1.71371300
-4.68823000
-3.40878800
-4.91970200

5.10122200
4.43233800
5.47870700
4.81112600
1.31917300
2.14191600
3.47584500
3.54342100
4.36765700
6.32164700
-1.56835400
-0.88409500
-0.36891300
-1.29265700
-0.58169400
-2.06220600
-2.90463800
-3.18376900
-3.96913900
-1.02922300
-3.68095300
-4.62272300
-5.26712200
-3.59465500
-0.24486200
-1.54449300
-0.70251000
0.92083800
-0.39234700
1.55544700
0.57321400
1.65736500
247673500
3.22163500
2.33896000
3.18714200
1.01680600
3.88140500
2.25727800
3.81245800

-1.12156700
-2.73903600
-1.21662600
-2.84894200
3.88504400
3.98470400
5.13477500
3.63733900
3.74488700
-2.53105200
-2.26952700
-2.63643800
-0.68782700
1.96809600
1.61364300
2.56172800
1.81032100
-1.21446000
-1.98781000
2.80553500
2.60811100
-1.83022200
-1.98306000
-2.49632600
-2.01143100
-0.85768800
-0.75220200
-0.37633200
0.77601200
-0.68692300
-2.63192400
0.70704900
1.41411900
0.72152200
-1.38701400
-0.66713200
1.27050400
1.31144000
-2.46958100
-1.16279400

Ni[P(n-Bu);](PyrCO)[PhO-B(OH),-PhOMe],

iso2

Ni

oNoNoNoNoNoNo oo No oo NN Ao N O N "Ne)

-0.61384500
-2.17956100
-1.44001200

0.03275300
-1.54719000
1.10342700
2.65337200
0.95232400
1.38048500
222735800
1.93506700
2.09422300
2.19713400
3.97235300
3.19568600
2.87998900

-3.48809900
-4.03208300
-5.35630700

-0.65440100
-1.79389900
-2.24148900
-2.55432200
0.60024700
0.68648200
-0.01790900
2.37112800
0.91683600
3.17028100
4.54654600
2.17079800
2.20881000
0.32002000
5.34246600
3.46430600
-1.44996900
-1.37748600
-0.99513200

-0.42672000
-0.01739500
1.36879700
0.73487300
-1.42530700
-0.26477500
-0.96641700
-0.99553800
1.54426900
-1.23918000
-1.82376400
2.03149400
3.55097200
-0.28013200
-2.10897100
4.06216900
-0.13811200
-1.42668600
-1.60758500
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-6.15940300
-4.29579700
-5.62087400
1.17700000
241713400
2.57453800
0.23711900
1.48180200
3.83100100
-2.16465000
-1.34747500
4.04763200
5.14363900
6.46842200
0.26163800
0.42130800
2.79831300
2.88368500
1.90935900
0.38864800
3.10222200
1.56024600
2.67542100
2.51028800
4.16662300
3.90957200
1.29045400
1.34737300
3.78462000
3.83756100
2.74049900
1.19016200
2.95124100
3.89660600
2.33228000
2.96918500
-3.39200800
-5.76237300
-7.19312100
-3.87843700
-6.23554200
1.06042100
3.28742500
-0.61631800
1.58299800
-1.99591200
5.10760100
3.45485100
3.80517500
5.19302400
4.94808300
7.29842500
6.69755300
6.44997500
-2.43326800
-1.50163800
-2.41908500
-3.19525700
-4.03811100
-3.32687900
-4.14867300
-1.76786100

-0.68711300
-1.15596700
-0.77637900
-2.50013700
-2.95386600
-3.48432900
-3.08006300
-3.53716600
-3.89238100
-3.31902500
-1.12584100
-4.32906300
-0.43611200
-0.10151000
2.92897900
2.24262200
3.28854800
2.61758100
0.01418300
0.83649300
2.23287100
3.06642300
0.27381100
-1.10448300
1.40018500
0.06845900
5.10053400
4.42982800
5.49236400
4.82365200
1.31828600
2.12654900
3.47270500
3.55436100
4.36362100
6.32949500
-1.60918300
-0.93672800
-0.38545700
-1.21449700
-0.54100900
-2.09593800
-2.91208900
-3.16683600
-3.93316500
-1.23006300
-4.57054100
-5.22081100
-3.53887200
-0.21410300
-1.51410200
-0.65317500
0.96625900
-0.34667200
1.54732500
0.55599200
1.62811400
245767900
3.23026500
2.35965300
3.21473300
0.95751400

-0.51008600
0.96576700
0.77159400
1.56446000
1.15400900

-0.13779700

-0.55752500

-1.00340500

-0.45686600
1.95455100
227263300

-1.78782800

-0.89478900

-0.23330700

-0.34814900

-1.94666000

-0.30992300

-1.92606200
1.87409900
2.00724400
1.59926100
1.68320900

-2.02455700

-0.96456400

-0.32474000
0.78818800

-1.12795100

-2.74412300

-1.19773100

-2.82904200
3.89485200
3.98100800
5.15310500
3.66432800
3.76080700

-2.52108400

-2.27396800

-2.61443300

-0.65229300
1.96326300
1.63676600
2.56849600
1.80410300

-1.22845900

-2.00833200
2.97385000

-1.85851500

-2.02260400

-2.51027700

-1.96981600

-0.81737600

-0.68302000

-0.31773100
0.83399300

-0.69789000

-2.64328100
0.69820800
1.40232300
0.70555700

-1.40257200

-0.68514700
1.26661900

188
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-4.66656000
-3.36109100
-4.86339500
-2.19209200

TS[transmet], iso2

Ni
o
B
C
C
P
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
o
o
o
C
C
C
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

-0.60129700
-2.11974500
-1.58167100

0.63179100
-1.73137800
1.03120600
2.64886300
0.79699900
1.27144800
2.01430700
1.63643800
1.93224600
2.03404500
3.92698900
2.83749000
2.66678300
-3.47609400
-3.92771900
-5.27397400
-6.16614200
-4.35323200
-5.70024200
1.47748400
2.63256500
2.99112700
1.00633900
2.15767800
4.16406900
-1.46379900
-1.59506500
4.58104000
5.15388300
6.44123200
0.04437400
0.30023900
2.53773400
2.74105800

1.82653000
0.27327100
2.93647500
1.36124700
2.67336100
2.59750200
4.05813700
3.86016900
0.91304600
1.10750300
336175100
3.55958400
2.61287900
1.03139800
2.73601100
3.67982900
2.08557900
2.54990600
-3.21506100

3.89815400
2.29407700
3.86194700
-4.07091600

-0.54824000
-1.90525500
-2.52808500
-2.05608000
0.76629900
0.87883500
0.24164100
2.47654400
1.30585600
3.34367800
4.60285100
2.62739600
2.80250700
0.71896000
5.46746000
4.12348600
-1.66821200
-1.45975400
-1.18743500
-1.13310900
-1.61806300
-1.35263800
-2.15369000
-2.92567900
-3.66076000
-2.85019000
-3.64337000
-4.35483400
-3.88744700
-1.78145000
-5.04229700
-0.00592800
0.43407200
3.04130000
2.20934800
3.62994500
2.76656800
0.46633900
1.25982400
2.69187000
3.46570800
0.47227800
-0.84875000
1.80287400
0.54119100
5.18100800
4.31746700
5.79094000
4.91913900
1.96780600
2.71875800
4.23003400
4.21745300
4.97136400
6.36604800
-1.49192600

1.29366000
-2.48703800
-1.18409200

1.36010100

-0.39043700
-0.16258300
1.02048300
0.14249500
-1.15883000
-0.30003200
-0.92364500
-1.18812800
1.48135000
-1.49033300
-2.26038900
1.85327600
3.36336500
-0.24428000
-2.59889500
3.76156500
-0.32577100
-1.62693200
-1.84423500
-0.77452000
0.75548100
0.51922700
1.26559900
1.28116800
0.14545500
-0.95588300
-0.97643200
0.22905000
1.08295500
2.17091200
-0.93300300
-0.78459500
-0.11149900
-0.61933200
-2.12842700
-0.56948500
-2.07924000
1.91699400
1.93557400
1.41488700
1.42997700
-1.99712800
-0.85331200
-0.36646900
0.83888800
-1.66953300
-3.17958200
-1.69314900
-3.21356400
3.78187500
3.80385200
4.84748300
3.35561000
3.38352000
-3.15147000
-2.44493800
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-5.62528300
-7.21645600
-3.97951600
-6.38516700
1.22598400
3.28047100
0.39134200
2.40421000
-1.26782400
5.54453100
3.87495300
4.70170700
5.22174500
5.01195900
7.31064400
6.61710300
6.40661400
-2.70265900
-1.78530700
-2.62879100
-3.47062400
-4.44566200
-3.73259700
-4.62125800
-1.85007300
-5.13014300
-3.81366000
-5.44072100
-1.41921600

TS[transmet], isol

Ni
o
B
C
C
P
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
o
o
o
C

-0.63525800
-2.23503900
-1.78550800

0.46333400
-1.70819400
1.12494300
2.66480900
1.04154800
1.40938200
2.34373300
2.09476500
2.26424400
2.38832200
3.98114200
3.37915200
3.21806300
-3.56629300
-3.90234600
-5.22311600
-6.20365100
-4.53301900
-5.85265300
1.29946100
242354300
2.75216900
0.80432000
1.91930700

3.89622200
-1.86753800
-1.75089700
427617700

-1.01763200
-0.91998600
-1.75559800
-1.30742600
-1.59858100
-2.97174400
-2.83663300
-4.22411700
-2.29921200
-5.49239400
-5.83352100
-4.35958600
0.15820100
-1.08871600
-0.09728100
1.50607400
0.24935300
1.48533000
0.94319200
1.35290100
1.93351300
2.68080100
2.26922500
2.87728100
0.71639000
3.14572900
2.37154300
3.49190000
-4.27746300

-0.37612200
-1.62436000
-2.39241400
-2.00508500
1.06105600
0.89613000
0.07930000
2.47791600
1.37565500
3.18794500
4.49170800
2.59615200
2.82319500
0.36979600
5.19680200
4.04744000
-1.37322100
-1.05172600
-0.74660800
-0.76868700
-1.40200800
-1.10009800
-2.11710100
-2.93465200
-3.70791100
-2.84141500
-3.68300500
-4.44727300
-3.74664600
-1.71969200
-5.19092700

-2.85820400
-0.94894700
1.76457100
1.36134600
2.17114700
2.15350500
-1.85898200
-1.86055500
2.91241000
-0.69370800
-1.21599500
-1.78460600
-1.86874100
-0.65536500
-0.50842800
-0.25216900
0.96756600
-0.27178000
-2.37527000
1.11723700
1.97765500
1.44474000
-0.79958600
0.07415800
1.54660500
2.15369700
-1.87940900
-0.28702900
0.20616500

-0.36597600
-0.23493300
0.89022200
0.15457800
-0.99610100

-0.32338000
-0.93537600
-1.26065800
1.43699200
-1.61471100
-2.36306500
1.75715700
3.25851700
-0.22427200
-2.75987700
3.60077800
-0.49861400
-1.81128100
-2.12059800
-1.12964800
0.50426500
0.17683800
1.28364000
1.32053300
0.20161600
-0.92324800
-0.92159700
0.30194600
0.71492500
2.09280300
-0.83845400
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5.09491000
6.41845100
0.37778400
0.48262500
2.94060400
2.96728600
1.80989300
0.40818300
3.26736900
1.82692700
2.73901800
2.47725500
4.27992600
3.85678300
1.48225900
1.48808300
3.98514200
3.99337200
2.83074600
1.38409400
3.30183300
4.23365800
2.77676700
3.18299400
-3.11826300
-5.48463700
-7.23362700
-4.24774300
-6.60745000
1.07011300
3.06962600
0.18342600
2.13972200
-1.45691400
-1.56967000
5.21930600
3.53325000
4.42393800
5.21279700
4.78342600
7.20323400
6.76375500
6.32827800
-2.72077700
-1.76049800
-2.55682000
-3.44006300
-4.55821500
-3.89389500
-4.83173200
-1.66355000
-5.28034200
-4.04899500
-5.76593100

-0.54743000
-0.29330300
3.14056500
2.24794700
3.39876700
2.53190700
0.48304000
1.51826100
2.48991000
3.49030600
0.32815200
-0.99688700
1.41857600
0.22432300
5.15326900
4.28428200
5.44284700
4.56549100
1.92962700
2.91596300
4.19314900
3.96268600
4.95657800
6.12956000
-1.02195900
-0.48877500
-0.52709600
-1.62422700
-1.11106500
-1.52839400
-2.98586100
-2.83109000
-4.29757200
-2.26121300
-4.25252000
-5.67632600
-5.95776600
-4.54369900
-0.42540800
-1.59112000
-0.96524800
0.73359300
-0.43916100
1.56134800
1.45419000
1.32789600
1.67883900
2.27826400
2.19741800
2.55770100
0.80154800
2.54602200
2.37255700
3.03788400

-0.71488800
-0.01653900
-0.68705500
-2.17547100
-0.71813100
-2.23800800
1.93291900
1.86404800
1.32568500
1.29126700
-2.00211700
-0.89321400
-0.35993000
0.85885600
-1.73544300
-3.25462000
-1.88123100
-3.41089700
3.71993600
3.69353200
4.68115300
3.19951000
3.17847700
-3.29577200
-2.56177000
-3.14301700
-1.37401500
1.52795600
0.95865900
2.17447300
2.19421300
-1.82129700
-1.78959200
2.82871500
1.47353700
-0.58724700
-1.09194900
-1.71290700
-1.80028000
-0.56278500
-0.37479000
-0.17873200
1.06533500
-0.00710200
-2.15895200
1.36056200
2.29975800
1.87109300
-0.42391200
0.53169100
1.70391400
2.64214200
-1.48601100
0.25434700

Ni[P(n-Bu);](PyrCO)[PhOB(OH),][PhOMe],

isola

Ni
o

B
C
C

0.45916600 0.02253300 -0.43359100

2.24592400

-0.69100400

-1.33503700

222146600 -0.77140900 -2.72185000

-0.15968700
1.16060400

-1.79925400
1.78552400

-0.05615300
-0.76564200
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-1.39849400
-2.67085600
-1.27434500
-2.21004200
-2.47037600
-2.27651500
-3.49531400
-4.18414500
-3.37784900
-3.43167200
-5.44437600

2.19904300

0.98797700

3.37169700

3.27912100

4.36848400

5.52907000

4.51865100

5.60000700
-0.44359000
-0.93460600
-1.16163600
-0.36677400
-0.85416500
-1.69197400

3.35983900

1.00252200
-2.02711600
-4.16832800
-4.78934000
-0.99219900
-0.39941700
-3.39297800
-2.63230400
-2.38635700
-1.44296400
-4.19717200
-3.27359300
-3.41021800
-2.15844500
-4.05037700
-2.64816600
-2.14283000
-1.33769100
-4.37538200
-3.56053600
-4.42211000
-3.47745600
-5.93040600
-6.17314400
-5.22421100
-3.27881500

2.35453500

4.30457300

6.37417300

4.55264000

6.49895700
-0.30595400
-1.17043300
-0.16107700
-1.00619300

0.94927100

0.93791700
0.02619400
2.58380300
1.29140800
3.11566900
4.56728200
2.10994200
2.16676800
-1.10867700
5.10212800
3.01262000
2.19388600
2.50347300
-0.91090900
-1.85585100
-2.04021700
-1.28828700
-0.14583900
-0.34382100
-2.72465300
-4.00245800
-4.41475700
-2.27017300
-3.54904100
-5.66920100
-1.13840600
-0.46853200
-6.05446300
-2.00024600
-3.19416600
3.28531300
2.53767300
3.03175200
2.49922900
0.31261500
1.78574800
1.69544300
3.13246700
0.74841400
-0.36898000
-0.69352700
-1.72629100
5.18270300
4.65799600
5.04567300
4.52435100
1.14309600
2.55545400
3.03701000
2.62560000
4.04698500
6.14679100
-2.41382800
-2.77487900
-1.43338800
0.59617800
0.25218100
-2.42860600
-4.69493300
-1.61090900
-3.84978600
-0.49443500

0.09012300
1.06485400
0.92707600
-1.51843900
1.70860100
2.12711100
-1.48576900
-2.84335800
0.33136500
2.95413300
-2.82909800
0.24783300
-1.75274300
-0.54967000
0.46566800
1.31240700
1.14392900
-0.73183800
0.12211300
-1.08080100
-0.82861200
0.48841900
1.24874700
1.53962700
0.64236700
-3.36697200
-3.24637500
1.95767400
1.28025500
0.57799700
0.12966400
1.58727200
1.11871100
2.60305500
-1.98556000
-2.12904900
-0.74573000
-1.14808700
1.43216100
1.95083900
-0.43438200
-0.20326100
1.22679400
2.68985100
2.40082200
3.87572100
-3.16400800
-3.58864800
-3.80842800
-2.10882900
-2.54425800
3.23879800
0.58313300
2.10989000
1.81029800
-1.52380300
-0.00985400
-2.12206100
-1.63419800
2.09648600
2.57269800
-4.20330300
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3.27398300
-2.47764800
-1.14388200
-2.74899300
-4.94359800
-3.48682000
-5.34440600
-5.48458400
-4.01568600
2.28917500
3.21758000
4.11839200
3.14205000
4.12129200
1.55350100
4.88136600
3.08784300
4.88014800
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-1.20637200
-7.04466300
-6.11038600
-5.36084800
-1.41085400
-2.35320100
-3.83319000
-2.88051800
-3.81041200
1.52010000
1.75203900
2.70230600
3.19252800
3.44955700
0.73885000
2.87587000
3.73345400
4.21019700

-4.31948400
1.88363800
2.60788100
241125800
1.79018500
2.06742800
1.27153300

-0.20876300
0.10510700

1.47083100

240151800

2.11866300

-0.00917100

0.94035200
1.69538700

2.87680000

-0.95156200

0.78063900

Ni[P(n-Bu);](PyrCO)[PhOB(OH),][PhOMe],

isolb
Ni -0.25456300
-1.95642000
-2.63937300
-1.46177100
0.84491800
1.37773700
0.90520600
2.51443200
2.46288800
3.29771400
4.34629100
3.72257300
441367600
0.56627400
5.10968000
5.69265400
1.00260000
1.39104600
-2.55872600
-1.92524400
-2.47858800
-3.65378500
-3.72658600
-4.27065300
-1.54348000
-2.35437800
-3.12575700
-2.26633400
-3.08921800
-3.86713000
-3.94111300
-1.85697700
-4.60934600
-0.11152800
-0.50484200
3.19971000
1.91056200
3.78912800
2.60715300
1.82370700
2.72734500
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-0.80161600
-2.16037000
-1.76795500

0.71850100

-2.35572500
0.46704000
2.05872000
-0.35169200
0.99038500
0.50487900
-0.30683500

1.76825100
2.35676800
3.20848900
0.51698200
3.09762100

-3.03774200
-2.87369500
-2.29909900
-1.73074800
-1.89501100
-2.62435900
-3.04120800
-3.19593400

1.21777800
2.29064800
2.93008400
1.38054900
2.46484700
3.99974200
-1.39515200

-1.88623200
4.68630400
436617500

5.48501300

-0.95125300

-1.09169200
1.34554700
0.95819400
1.57901400
0.08404300

-0.13188000
-0.07251000
-1.23086800
-0.49781000
0.01438700
0.44611700
1.25554900

1.65089700

-0.94480000
2.63841500
3.38800800

-0.58073000

-1.80366100
0.31163200
4.40911500

-1.45862900

1.02597000
-1.28882900
1.16579200
2.26712600
3.53314500
3.69854300
1.31610300
2.58798400

-1.81478900
-2.17292900
-1.19680400
0.44144500
0.11905100
-1.62197700
-1.14392800
-2.34276900
-0.63616000

1.03198700
0.08440700
1.03436100
2.18855600
2.13031300
3.36231200
-1.61741300
-1.50389300



IITTTZTCOOQZONIT T T I T I I TN I TN T TN T TS T T TS T T T TTTT

3.48318100
442136100
1.71283500
0.03624600
1.48202500
-0.09472900
5.04462900
3.85853200
5.63016900
4.43568500
3.71446800
4.62695900
6.17252200
5.49808500
6.41703300
5.85963100
-0.99803100
-1.98442700
-4.08393400
-4.20148600
-5.18390500
-0.93233700
-2.39098100
-2.25643500
-3.68262000
-2.21645500
-4.31745300
-5.11352200
-5.36016700
-3.96048200
0.54598300
-1.00721500
-1.00947500
0.37015600
-1.18511900
1.32775400
1.78774100
2.34304300
1.97665400
246071600
0.86732000
2.71314300
2.03443200
2.92177800

2.57893000
1.10767100
2.36222500
1.83030700
3.56730200
2.86267900
-0.74474000
-1.15882800
1.35538200
0.93881300
3.03213000
1.55155700
3.51615200
3.92543400
2.43412200
-0.07985300
-1.17737500
-1.45067700
-2.75081600
-3.48354100
-3.77202300
0.76317200
2.66731100
1.05577800
2.94314400
-1.47216900
-1.09483000
5.50699800
4.03832700
5.09428200
4.75053500
3.97971200
6.30455900
5.90590500
5.11433500
-2.10385000
-2.49329200
-3.71140700
-4.13934100
-4.56721000
-1.11208900
-4.02087900
-4.75413200
-5.54341400

Ni[P(n-Bu);](PyrCO)[PhOMe]

N

P
C
C
C
C
C
C
C
C
C
C
C
C
C
C

1.17131900
-1.07237500
-1.81966500
-1.69855200
-1.85962100
-3.22522700
-3.62523100
-5.01929800
-3.10202100
-3.25652100
-3.70699900
-5.08231200
-3.48500300
-4.87491700

3.06246700

1.18238100

-0.47180400

-0.76154900
-0.44843100
-2.41788800
0.45801500
0.13441900
0.45808800
1.05019800
-2.82919600
0.21443700
1.36550300
1.14548400
-4.21113100
-4.63436500
-0.39012700
0.97179700

0.12331200
-0.04836900
1.93264700
1.88590200
-0.18150200
-0.49004500
2.66148900
3.88024400
3.93351700
5.16240700
-2.31572900
-2.51946200
-2.34761100
-0.76819400
-0.97426400
4.93554800
2.11285300
4.39251400
4.68737800
0.44689900
2.70742400
-2.59924300
-3.19298500
1.48446900
0.89336500
-3.12985200
-1.97378500
-1.14666200
-0.16519100
0.15116300
1.82435200
1.53856100
0.60456100
-0.42325000
-0.69142800
-2.45421400
-3.64647400
-3.70300800
-1.38059400
-2.60814700
-2.40567000
-4.67998100
-0.48539400
-2.72686700

-0.00722600
0.02052200
-1.63964800

0.54698800
1.16379100

-1.72367600
-3.15736800
-3.25956200

0.11756800
1.71956800
2.61106800
3.21394100
0.63241100
0.19320000
0.10053100

-1.11057100
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0.61948000

1.39380200
0.83093600
0.22673600
-0.64143200
-0.25331300
-0.90654700
-1.76322400
-1.12150400
-3.95781100
-3.28501600
-3.55838700
-2.88915500
-5.77369400
-5.09897900
-1.60653300
-0.97461200
-3.84100900
-3.16954400
-1.82753200
-1.15611700
-3.98240100
-3.27446400
-3.69718700
-2.96536000
-5.84258200
-5.10396900
-5.28828500
-5.38875900
-3.42063300
-2.74247900
-5.13743300
-5.63452600
-4.95297400

1.52593300
-1.15204000
-0.42273500
-1.61243800
3.66586200
5.03249900
5.85050000
3.91414300
5.28823900
3.05912500
549111400
7.17913800
3.49381000
5.90787400
8.02525100
9.03089200
7.74330400
8.01676200

2.17002600
0.93577600
2.40528500
3.37332700
4.14460000
3.01780500
4.01723300
-1.39811100
0.21773300
-0.55790200
1.05324300
-0.45363600
1.15363600
0.35835400
1.97676600
-2.44659500
-3.15352600
-2.09702500
-2.82123000
1.42078400
0.57625200
0.08270800
-0.72287800
2.29383000
1.51550000
1.02339200
0.24248500
1.28305100
1.98434300
-4.21621800
-4.94349700
-5.62563900
-3.93174700
-4.66733200
1.76200100
4.90716200
2.86295300
4.68428200
-0.43810600
-0.64131600
-0.77992200
-0.49839900
-0.70346300
-0.33131600
-0.69206900
-0.97472100
-0.41713300
-0.79387000
-1.11570500
-1.26813800
-1.97924200
-0.21839400

-0.42334700
-2.31026300
0.93996600
1.63304300
0.96285300
-1.11097400
-0.39965400
-2.18827300
-2.16175000
-1.28757400
-1.12183200
-3.76594500
-3.58379200
-2.87001500
-2.68086500
1.64119100
0.17546100
0.46611000
-0.97938400
0.63531800
1.99809200
0.90711000
2.29409300
2.02218400
3.40744400
2.43509900
3.83325600
-4.29330000
3.84455000
1.72902000
0.28811300
0.57258000
0.55216700
-0.89869400
1.48380900
1.54959400
-2.17430700
-0.88507100
1.37386600
1.52977500
0.40349700
-1.00494400
-0.87387400
2.27388000
2.51425700
0.65338900
-2.00718200
-1.76100600
-0.46913100
-0.07698000
-1.08547000
-1.10134700

TS(decarb.), Ni[P(n-Bu);](PyrCO)[PhOMe]

Ni

oNoNoNO RO RO N

0.62804400

-1.30664100
-2.65799900
-1.82926600
-1.40317800
-3.90115300
-5.00943900
-6.24037700

-1.37460200
-0.42834700
-1.55302100

0.15235900
1.07756200
-0.95004900
-1.98055300
-1.41172600

0.01360600
-0.13666500
-0.70035200
1.52605100
-1.19926900
-1.34563000
-1.51970300
-2.20194600
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-3.25241200
-0.97573500
-0.73631700
-0.28639900
-3.50225200
-4.92603200
1.62028700
1.98317200
0.34499700
-0.17202400
2.55477500
3.92999700
4.68261100
2.83811800
4.16213200
-2.93100200
-2.20216700
-4.28247700
-3.64037700
-5.27915100
-4.62185200
-6.66043000
-6.00086500
-1.09747300
-1.66973400
-3.46436600
-3.96846800
-2.42277500
-0.75406700
-1.74349300
-0.05656800
-1.64648000
0.03051900
-1.04358800
0.63407600
-7.02675600
-0.08991000
-2.79441500
-3.26568600
-5.08570700
-5.17212300
-5.64818300
1.92822200
4.41672300
5.76415200
2.42398300
1.91313000
2.52034600
2.86896400
2.01582600
2.63148500
1.63628300
2.72309500
3.42254300
1.81889300
2.90311400
3.75400600
4.15977600
4.50923700
2.87238600

0.68397700
2.37870000
3.49917300
4.78453400
1.34921500
1.85230100
0.30233500
-2.95417800
-3.11326200
-4.18707800
-3.07297200
-3.23338200
-3.26134500
-3.00199400
-3.15057300
-2.13459100
-2.28050700
-0.10701500
-0.53129600
-2.38353100
-2.83361500
-0.57716500
-1.03280300
0.92019700
-0.68192900
1.40496900
-0.13810300
1.17659100
0.88520100
2.68971200
2.22810200
3.67526300
3.16639100
5.15798700
4.62226400
-2.16291500
5.57786300
2.18056000
0.63761800
2.33035900
2.58688300
1.03355200
-3.03638400
-3.32712000
-3.37719400
-2.91098300
0.98982100
2.24201300
2.86614400
0.95286500
2.20855500
0.54698300
2.76429600
4.11484300
0.48367500
2.66634200
4.76885600
5.74156600
4.21383000
4.91534300

1.65501400
-0.52229200
-1.52469700
-0.85432200

3.00199800

3.15546800
0.07947500

0.15642500
-0.04785000
-0.16995400

1.42823500

1.52962600

0.35665200
-0.95329400
-0.87335700

0.19172400
-1.38087400
-0.75445300
-2.32689200
-0.53371500
-2.09242200
-1.63023200
-3.20131800

1.81080200

2.21986500

0.85150100

1.51413900
-1.59124100
-2.06295200

0.20120200

0.05544200
-2.11515200
-2.23852800
-0.15607000
-0.28111500
-2.31457600
-1.58164800

3.12349100

3.80440900

4.12559200

2.38121600

3.06805800

2.31670200

2.49538100

0.40530500
-1.95808100

1.27423400

1.29465000
0.09276000
-1.09940200
-1.11554200
2.23405700
2.22698000
0.20331700
-2.06671000
-2.06269200
-1.00300800
-0.72378700
-1.57495000
-1.64251600
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TS(B-C), Ni[P(n-Bu),],(PyrCO)[PhOB(OH),-

PhOMe],
Ni

esliesiiasiiasiiesiiasiiasiicsiiasiiasiicsliasfiasiicsfasfase i fias - HoNoNoNoNoNoNoNo NoNoNo No No o N No o No No o No NoNo No NoRo o NoRo o NoNo o R Ao Ra Ao B -"Neo)

Iso-1_up
0.03529900
-2.47597100
-1.91682300
0.19537000
-0.89519000
0.08623200
1.95956000
-0.59622500
3.24676700
2.14526400
2.56360100
-2.72959900
-0.39966200
-0.16192400
0.27541100
0.66159400
-3.39197900
-1.15528500
3.51983100
3.59385200
3.84446000
4.18857400
3.82972800
4.93268900
5.50402000
0.70920800
-3.81018300
-4.72158600
-6.07814000
-6.55722000
-4.29441800
-5.65090400
0.59157700
1.49793500
2.06276100
0.81887800
1.72056900
2.92006700
-2.01585600
-2.27226100
-1.51861500
0.15648000
-0.97405400
0.67239600
-0.52690600
1.12626100
-0.18193400
1.47709900
-3.00513700
-3.10697600
-3.00171800
-3.14810600
-0.54116600
0.68007900
-2.09548200
-1.46533400
1.78041300
1.42274900
4.31495900
3.73737100

-0.30574000
-1.06978700
-2.32953300
-2.32789200
0.75999300
-0.38282600
0.81630700
2.60172200
-0.30606500
2.40288200
1.20116800
0.71168700
0.33654900
3.38059800
4.79931200
5.60545500
1.61656700
-0.88192100
2.77971300
4.25351400
2.00966000
2.24141100
-1.29176900
4.64352800
2.97402000
-1.04669800
-0.97088200
-2.01141300
-1.80977700
-0.58787600
0.25935000
0.44626600
-2.54905800
-3.52877400
-4.36806800
-3.17917600
-4.18421800
-5.32652500
-3.30238100
-2.59840000
3.03350100
2.74143100
3.40365700
2.86638500
5.30711400
4.74640900
5.70358700
5.12206000
-0.33829000
0.94267000
1.41314700
2.66979400
1.19557800
0.13421300
-0.55309200
-1.53667300
3.18939800
2.37902600
2.55071000
2.16543900

-0.60445800
-0.94030700
-0.49853800
-0.26855100
1.37480100
-2.46586500
-0.76211400
1.22220300
-1.45493900
-1.69813300
0.93629500
1.49090200
3.11484200
2.45683200
2.11894500
3.34581000
2.51908100
3.65729900
-2.24777400
-2.62452100
1.09198200
2.55814000
-0.45073700
-3.22358400
2.74861600
-3.27550200
-1.16421500
-0.93238700
-1.17026000
-1.63787200
-1.62692800
-1.86400300
1.07345400
1.45881100
0.49247200
-1.20120900
-0.85031600
0.95255200
-1.50739000
0.84267300
0.81038100
0.43523100
3.19736800
2.95730500
1.56728100
1.42294700
4.03710400
3.89550100
1.65255800
0.48817200
3.52762600
2.31486600
3.77977700
3.09949900
4.12085200
2.83425300
-1.02016500
-2.52229100
-1.52634800
-3.13130600
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2.65467000
1.75009800
4.68196900
3.73738400
4.05042600
2.75732900
4.37285700
3.02091800
3.39212500
2.78379900
5.75211200
5.14231400
4.21502500
3.37163400
5.72231100
6.33915400
5.49103000
0.99324600
4.96619600
-4.36147000
-6.77092500
-7.61814700
-3.59427100
-5.99732600
0.14911400
1.76482600
0.56843600
2.14515200
-1.89015700
-1.59126200
3.47107700
4.11785100
2.69105100
4.06779400
-0.33725300
-1.02027400
-0.12051700
0.64145600
-0.41575200
-1.98912800
-1.20655000
-4.90632700
-5.61284200
-5.14418900
-5.28178500
-6.69758000
-5.27917000
-5.40846700
4.77549700
5.49010900
5.51173900
4.20058000
6.13455800
6.12145300
4.77561200
-0.95299900
-1.18121000
-1.69872100
-2.04859300
-0.60912900
-2.61546300
-1.54891300

0.22638100
1.71627400
1.50444200
2.98298400
0.28888300
-0.85580600
-0.75140300
-1.83839800
4.85871500
448777500
4.45100400
4.07126000
1.27404700
2.80894100
3.14970000
2.40359000
3.94821100
6.61392600
5.70406800
-2.96693100
-2.62746400
-0.44434200
1.06451300
1.41226600
-1.94110500
-3.67593700
-3.07755100
-4.81722500
-3.42543000
-4.12387800
-6.20491800
-6.89045300
-6.77646000
-5.66592300
-1.69017500
-2.98519900
-1.08031600
-1.91488600
-3.56952900
-2.79797500
-3.61221600
1.44331700
2.38191100
0.39990800
1.59209500
2.24499400
2.22104600
3.42950200
-2.29219000
-3.15722600
-1.75622300
-2.92136000
-3.90436800
-2.54880300
-3.68816500
0.59074700
1.83322000
0.27718800
2.74333600
2.10817900
1.20313000
-0.68145300

1.43540900
1.45780600
0.58873100
0.59213600
-1.90550700
-2.26888800
0.33830000
0.05176000
-1.72897000
-3.32809600
-2.52268900
-4.13345500
3.07800500
3.02754300
3.80544200
2.32896300
2.24838700
3.08417700
-3.48662100
-0.56925600
-0.98534400
-1.82069000
-1.78563200
-2.22514300
1.85560200
2.50351200
-2.25350300
-1.62441300
1.14686900
-1.25156200
-0.00994700
0.53757500
-0.52844500
-0.75778500
4.65533300
5.05532600
5.54282400
4.20599900
5.75462800
5.53034700
4.17496800
2.51902800
3.47988000
2.76769600
1.49704400
3.46041400
4.51104400
3.23270900
-1.10125100
-0.07828800
-1.71688500
-1.79532100
-0.55164400
0.57871100
0.56021000
-2.95062200
-2.34882700
-4.09161200
-2.80312900
-1.46182900
-4.56752000
-4.58060300
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-2.74938100 2.41798100 -3.89714200
-3.21828400 0.99248000 -5.44540100
-3.45992800 3.16436700 -4.24933200

TS(B-C), Ni[P(n-Bu),],(PyrCO)[PhOB(OH),-

PhOMe],

Ni
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Iso-2_up
0.04365700
-2.46671000
-1.98024100
0.15126700
-0.89533800
0.11593700
1.97062100
-0.58619500
3.26247700
2.16683900
2.57355500
-2.73219600
-0.42303500
-0.18360500
0.28233800
0.68485400
-3.41211400
-1.16118400
3.53797500
3.59391500
3.87732000
4.28730100
3.82193600
4.93014600
5.57359000

0.74586700
-3.80842400
-4.75580600
-6.10942100
-6.54957300
-4.25346000
-5.60656200

0.52714400

1.42582300

2.00524300

0.79545900

1.69082200

2.85253800
-2.10166300
-2.33441900
-1.49424000

0.19000100
-1.01938500

0.62799900
-0.50891000

1.13260400
-0.15384700

1.49708900
-3.03188000
-3.06716200
-3.06611400
-3.13411200
-0.58708200
0.66043500
-2.07099800
-1.51980800

-0.28828400
-1.12606500
-2.37672300
-2.32184800
0.72562500
-0.27756300
0.83279200

2.57042600
-0.28281600
2.43348700
1.18850200
0.69071300
0.28767700
3.33698200
4.75225600
5.53048500
1.55335100
-0.94849100
2.80392400
4.26024700
1.96106000
2.09379200
-1.29352800
4.64006300
2.87762400
-0.90409900
-0.97189200
-1.97322900
-1.71340500
-0.47300200
0.27575300
0.52064700

-2.61191700
-3.61316500
-4.39936200
-3.11818700
-4.13991200
-5.38463400
-3.52050800
-2.54664500

3.01009200
2.71546300
3.36649600
2.81207600
5.28623400
4.69431500
5.62662800
5.02739800
-0.35945400
0.99091400
1.27919000
2.60954400
1.14212000
0.10661000
-0.63310400
-1.56892000

-0.59523800
-1.04805300
-0.48868700
-0.34563100

1.39330100

-2.45900600

-0.69867600

1.27390500

-1.39256800

-1.61008000
1.00584700
1.45956200
3.13419000
2.52745200
2.21282600
3.45233300
2.51253400
3.66282600

-2.16956500

-2.61167400
1.15875400
2.61974300

-0.39942300
-3.22330600
2.80496300
-3.29557100
-1.22108700
-0.96167600
-1.16102000
-1.61738100
-1.67516900
-1.87374000
0.98867300

1.33565400
0.33473700

-1.31183000

-1.00267600
0.75549700
-1.29018500

0.85585700
0.83874900
0.51188600
3.24071100
3.05305100
1.67010500
1.51570000
4.14988700
3.98863000
1.55832400
0.45952500
3.52045600
2.38027800
3.79948300
3.13166200
4.19117900
2.83253200
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1.81913000
1.43578800
4.32973600
3.77005800
2.63961000
1.77611000
4.68315800
3.76694500
4.07800200
2.78676200
4.36667300
3.00212900
3.38114200
2.78394600
5.74980400
5.14811100
4.39096400
3.46957600
5.85198500
6.40713200
5.47892200
1.02695100
4.95301600
-4.42971300
-6.83039100
-7.60831100
-3.51699300
-5.92152000
0.06881700
1.67539100
0.58271300
2.13256800
-2.09359100
3.43730600
4.07284100
2.67729300
4.05226600
-0.29916500
-0.97491800
-0.02336900
0.64878900
-0.34859600
-1.92417800
-1.19781400
-4.92947100
-5.64526900
-5.20274000
-5.26511400
-6.73159300
-5.34745100
-5.41042000
4.76161300
5.44945100
5.51403000
4.18769800
6.09118700
6.07934100
4.71865700
-0.91225500
-1.16448800
-1.62342100
-2.02995900

3.21271800
2.43200800
2.61909900
2.15415800
0.20783800
1.72165900
1.47164000
2.96434700
0.31885500
-0.81114000
-0.77285900
-1.83708100
4.90265000
4.45168300
4.48506800
4.03361900
1.08991200
2.57518700
2.95881100
2.39976600
3.89426700
6.53959500
5.68943600
-2.94466100
-2.50092700
-0.28436400
1.05078500
1.50038700
-2.04706300
-3.81822900
-2.95353600
-4.72788100
-3.43318400
-6.19355600
-6.91128000
-6.73297100
-5.60154000
-1.80173000
-3.10222800
-1.22529100
-2.02176100
-3.70657300
-2.92116100
-3.70704600
1.42379400
2.27563200
0.36711900
1.69196900
2.16871200
2.00048200
3.33780500
-2.29332300
-3.19360700
-1.75326100
-2.89672000
-3.93644000
-2.61128500
-3.73309600
0.71974500
1.93072100
0.45995000
2.85449600

-0.91507400
-2.42717400
-1.43213400
-3.02352300
1.49743500
1.53326400
0.59225800
0.72142800
-1.81209000
-2.22867300
0.40203200
0.08884500
-1.74542100
-3.32819700
-2.51346400
-4.10874700
3.05375100
3.17578300
3.85904100
2.27943700
2.40879000
3.20717400
-3.52894700
-0.60948500
-0.95462600
-1.76925700
-1.85098900
-2.22686700
1.79482400
2.37486900
-2.36572400
-1.80205500
1.13850700
-0.24697900
0.27197600
-0.82575500
-0.93829800
4.58379800
497766900
5.47727400
4.07101800
5.63964100
5.49326200
4.09042500
2.44489900
347711700
2.57163700
1.43357400
3.41209200
4.49494500
3.34676600
-1.05954800
-0.04870700
-1.65177400
-1.77695800
-0.53266100
0.63293000
0.56370300
-2.92205100
-2.26852900
-4.09817800
-2.69896200
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-0.61418700 2.16850200
-2.53743900 1.39946600
-1.44647100 -0.46888200
-2.70189500 2.57718000
-3.11410800 1.22922000
-3.41159000 3.33364000
-1.91380100 -3.30915800

-1.35769800
-4.55165300
-4.63391200
-3.82387000
-5.45566300
-4.15564300
-2.20772600

Ni[P(n-Bu);],(PyrCO)[PhOB(OH),](PhOMe)

Ni

TIZTTTIZIITIITIZIZTITIITITZTTOOOONOOOOOOOCOOOCOOOOOCOCOOCOCOOCOCOOOOONNTATAWO

0.57958700 -0.96023400
-1.23583200 2.17547100
-0.59409600 0.97305500
2.51706800 -1.04739400
0.74051100 1.08549000
0.63963500 -2.31158600
-1.62714700 -1.26571700
-0.68766700 2.25670400
-2.22306600 -3.01347500
-2.46260100 -0.55244200
-2.38055100 -0.51838300
2.15676300 2.09196000
1.02382400 1.00936700
-1.12095900 3.07286100
-2.36928300 3.90173100
-2.90175100 4.59455100
224995300 3.53033600
2.05477200 -0.05644900
-3.89558800 -0.90694800
-4.30898800 -0.20881400
-3.74964600 0.14241500
-4.14423300 0.84820000
-3.61917300 -3.29620300
-5.72510600 -0.54946800
-5.45306300 1.60789100
0.42895600 -2.01581000
-0.98839000 3.28760600
0.30827800 3.75860400
0.49787600 4.92391500
-0.59110200 5.62636500
-2.08414600 3.98963800
-1.88117700 5.15663000
3.36098600 -1.68880000
4.74681700 -1.65612500
5.35262100 -0.99568200
3.15758200 -0.42994200
4.54893600 -0.38640800
6.72023100 -1.01254900
-0.90648200 -0.03768900
0.25650300 0.85338000
-0.42529700 2.91739200
-1.54598500 1.67543300
-0.30362200 3.72803200
-1.32511500 2.40456600
-2.14943900 4.63638300
-3.14454200 3.24380300
-2.16042900 5.28118400
-3.15369600 3.86852900
3.07224800 1.53406800
2.07728700 2.06515400
2.33656800 3.56459000
1.32438000 4.07111200
1.32548900 1.99346900

-0.02835200
3.57364500
3.34357100
0.31595900

-1.07224000
1.27235600

-0.33506300

-0.85286800

-0.37917800
1.14742700
-1.85642900

-0.46952800

-2.89745200

-2.06546500

-1.79455800

-3.03539800

-0.95585200

-3.23754500
1.52450600
2.81558000

-1.75282900

-3.04406500

-0.92303300
3.24157300

-2.92984500
2.46658100
2.81878700
2.59508000
1.85859500
1.34441700
2.31511600
1.58458600

-0.61019900

-0.50539300
0.56799600
1.39702400
1.53177300
0.58926300
4.20554600
2.28021900

-0.01490100
-0.49366600
-2.39931500
-2.91556700
-1.00993200
-1.37046100
-3.45797300
-3.81763400

-0.70646900
0.62602700

-2.05191600

-0.70860700

-3.28154700
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0.07211200
2.97639600
1.67895300
-2.33960300
-1.80669500
-4.59749100
-3.98662700
-2.39009300
-1.66358900
-4.51666600
-3.74529500
-2.12476900
-1.48948800
-4.37310700
-3.67193600
-4.20524300
-3.59702100
-6.45243000
-5.84030000
-4.20234400
-3.33786200
-5.71389300
-6.28138300
-5.39605700
-3.80499800
-6.00454600
1.15456000
1.50885200
-0.43470500
-3.08310200
-2.73940800
2.93699600
5.37952800
2.57244200
4.98793200
0.53508400
-0.47982800
7.34552900
8.41923400
7.09933500
7.06516000
239911500
3.41056600
2.79022000
1.48323300
3.68224400
4.33139200
3.01743400
3.42621000
3.47538800
4.36251900
3.36161000
4.31711500
3.57127700
2.55783400
-3.99446600
-5.36304300
-3.96122700
-3.22838200
-5.61695800
-6.14670200
-5.40955400

0.76813600
0.11526300
-1.02852600
0.53864300
-0.86514700
-0.64023100
-1.99375900
-1.30924100
0.22156800
-0.59785100
0.87602700
-3.38981300
-3.58486600
-2.68582700
-3.00491700
0.87759900
-0.47321100
-0.26234300
-1.62560600
0.11131600
1.53995900
2.11052900
0.94038600
2.37551300
5.17390400
-0.03935000
3.20601200
5.28745900
6.53482100
3.60882700
5.69895900
-2.21837900
-2.14178200
0.06690500
0.12027500
-0.07767400
-0.85873800
-0.35809400
-0.47423800
0.71166900
-0.80402400
-0.14939800
-1.24833600
0.81772900
-0.32433600
-1.30260800
-1.08847800
-2.22842100
4.27455800
5.73636300
3.77207500
4.19004200
6.26226300
5.84365600
6.25956700
-4.76725500
-5.07882300
-5.05189500
-5.37899600
-6.13736500
-4.50167100
-4.83031900

-3.38819100
-2.66324400
-2.88270700
1.09204700
1.96949900
0.72404800
1.66018900
-2.61801100
-2.22853900
-1.48857800
-0.93124300
0.64959500
-0.96196800
-0.41043600
-1.98133800
2.68351700
3.60829400
247413800
3.41103100
-3.85633300
-3.32896900
-3.86556400
-2.66986100
-2.14959000
-2.82317600
4.16744400
2.99158300
1.68892300
0.76905400
2.50783200
1.19610500
-1.46280700
-1.24475600
2.17018100
2.38610700
2.19677900
3.92345300
1.67254100
1.52366300
1.70035100
2.63590200
-4.71515900
-4.99223800
-5.05932900
-5.29657600
-6.04995100
-4.41956700
-4.69996500
-0.33665600
-0.74282500
-0.61386200
0.75793700
-0.28380800
-1.82859900
-0.44741800
-0.79401600
-1.37182200
0.26643600
-1.28932000
-1.26937700
-0.86934300
-2.43755100
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0.92653800
1.04673700
1.06008900
1.27824700
0.93294000
1.31151400
0.96745100
1.41108600
1.42882000
1.60633900

-3.72959300
-4.10543900
-4.72599300
-5.34950100
-3.33102200
-6.02754200
-4.45881300
-6.28489900
-6.83481200
-7.29702400

Ni[P(n-Bu);],(PyrCO)[PhOMe]

Ni
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-0.35145900
1.86563300
-0.89755100
0.16418700
2.84308500
2.27534200
2.63299200
-2.58616900
-0.93466100
0.53609300
1.51462700
1.98555100
-3.02121500
-1.73479800
-1.67492900
3.66975600
3.75067800
3.79359300
4.18952400
4.32721900
5.01431500
-2.40350900
5.12258600
6.48462800
5.24028800
-4.43824700
-4.87653500
-2.20116500
-0.12569000
-0.29808800
0.18301600
-0.44873100
-0.59473800
-0.60441400
-0.29663600
-0.45933300
-0.34958100
1.08752200
-0.36450500
0.99092600
1.05123400
2.37984700
1.14741300
2.47873400
-3.28127000
-2.62890800
-2.96079400
-2.32929500
-1.32506100
0.10055300

-0.59068200
-0.38961600
1.59155600
2.96417700
-1.88693500
-0.08498600
0.95842500
2.10637500
1.85266800
4.11407600
5.08206200
6.17795400
3.52383200
0.74014100
0.73948900
-0.36649200
-0.09596700
1.76269900
2.91281300
-1.72091700
-3.05234100
-0.45384200
-0.38915700
-2.89475100
3.82609900
3.83210500
5.24487500
-1.05882900
-2.39536800
-3.46204400
-2.71986900
-3.12946000
-4.01272600
-5.30587900
-4.81651300
-5.75601800
3.34779500
2.50577600
4.65176200
3.71960500
5.52142200
4.51011500
6.78652700
5.75705000
1.36818600
1.93624800
3.69079500
4.25026600
2.84527700
1.82150400

0.92333700
-0.41732700
1.89225300
-0.83881300
-1.18338600
1.47940300
2.94203100
0.11270400
2.19603300
-0.23961600

-0.24451800
-0.14251500
0.17782600
-0.49548500
0.31752200
-1.91665500
0.87228800
-0.34821700
2.00681200
0.43324500
-0.21949700
0.71869000
-0.01034900
2.67145000
4.19017300
-2.46468400
-3.96191600
0.29950700
1.21732400
0.62161900
0.89799100
4.78371200
-4.54178300
1.24079800
0.61309700
-0.47956900
-0.13934000
-0.64405700
-0.75777000
0.28208400
-1.90508000
1.62948800
2.62038800
2.26651100
-0.05394100
0.95514500
-1.38715800
-0.87393900
0.76160200
1.35490000
-1.11314400
-0.58776500
1.07420900
1.60294200
0.07275900
-1.43223800
1.07512900
-0.46199700
2.26778800
2.37105300



-2.78348200
-1.35580100
1.98080000
1.54720800
4.42730200
3.93724900
2.91657200
1.82543400
4.66357600
3.51175600
2.68963800
2.33838300
4.83954800
4.45866100
-2.09676100
-0.62303500
-3.46135600
-1.97328100
3.47926900
2.98891800
5.89508300
5.40014600
4.90086700
4.49075900
6.96365500
4.54539500
3.28814300
5.50212900
6.16070100
4.88463000
2.70002200
7.03273800
6.61889400
-2.35499600
-5.13001800
-4.50047400
-5.89344200
-4.85429200
-4.21511100
5.16227200
-0.43787300
-0.73357300
-0.17162100
-0.47322100
-3.17199100
-4.51318200
-4.92994800
-2.64732800
-3.98705000
-2.88892100
-5.25578800
-6.26822900
-1.92795700
-4.27950600
-6.70218400
-7.78021800
-6.49233700
-6.23102300
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0.77972000
-0.22203400
0.95168900
-0.71472100
0.23765000
-1.41573000
0.50226700
1.65567600
1.11741500
2.16847900
-2.60436500
-2.33172300
-1.21764300
-1.06295200
1.67638300
0.73103900
-0.45267400
-1.39513200
0.95159200
-0.69741000
0.22310700
-1.43788500
-3.70215100
-3.56561000
-3.85845200
2.50532700
3.49394200
4.64642900
3.27895500
4.27119500
6.84898000
-2.41162400
-2.27462200
-0.46470300
3.10557800
3.67055600
5.45107400
541713000
5.98711300
-0.18970000
-2.06921300
-6.02080300
-5.09813400
-6.82057700
-1.43957300
-1.59487900
-1.38898400
-0.89676600
-1.04533400
-1.61604300
-1.88212700
-1.55920200
-0.64379100
-0.90016700
-1.36074300
-1.52435600
-0.34102000
-2.06868000

Decarbonylative transmetalation
in the presence of Na,CO3

2.34224400
2.29370600
-2.13169900
-2.44782100
-1.94765800
-2.27529900
1.83034700
1.12114100
0.11926800
-0.68488900
-0.50045700
1.18563600
-0.20827000
1.49251900
4.57899300
4.50751100
4.49909800
4.42194000
-4.15175800
-4.47555700
-4.06382600
-4.39075500
0.01960700
1.71575200
1.43398300
2.17301000
1.46323300
1.28747600
0.38318300
-0.32339000
0.23355100
0.42474300
2.13371800
5.87597500
-0.03278700
-1.56415500
-0.48447900
0.94224700
-0.59940400
-5.61616600
1.90560400
3.07839400
-1.09696300
0.74026400
0.29889400
-0.04152800
-1.35960500
-1.96120800
-2.33041700
1.33820600
0.69937300
-1.59979900
-2.74184600
-3.36629400
-2.92725400
-2.92691600
-3.27746600
-3.62230300
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Ni[P(n-Bu);],(PyrCO)[Na,CO;](OPh), iso_1la

Ni
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-0.33021400 -0.86931300
-2.34631400 -0.08344800
0.85526400 1.13108800
0.07056100 2.63915200
-3.59382400 -1.22159500
-2.91218300 0.19348400
-2.55936600 1.47730700
2.56028700 1.13340100
1.09294700 1.43319000
0.14840000 3.95328100
-0.69583300 5.04688700
-0.72292400 6.33013500
322798300 2.47923200
228776000 2.25265200
242140300 2.20303600
-4.39911800 0.27437000
-3.54792500 2.52030700
-4.91505800 -0.62872700
3.64430100 2.95286200
1.31467100 -1.91474200
-1.15442600 -2.55471400
-0.95633200 -3.54992400
-1.68682700 -2.88661800
1.82922200 -1.88192800
3.11703800 -2.41694100
3.69983600 -2.32571100
3.03042000 -1.71569900
1.15098100 -1.29718000
1.74850900 -1.21160500
241615400 -2.61850200
4.52762200 -1.99760000
4.24817700 -0.85051300
4.98720000 0.17660200
3.22029900 -0.77975300
5.66313500 -0.86053800
4.69190100 2.30036900
5.38758500 3.60706000
0.51218700 2.75026800
-0.98603100 2.40430400
1.19186000 4.28513500
-0.19107700  3.79941500
-0.32229600 5.24618700
-1.72158600 4.66949500
0.28285900 6.74549100
-1.12410600 6.15418200
3.15985000 0.56581700
2.53722700 0.55078700
3.17259400 3.11838100
2.70262200 3.02303800
0.15261300 1.82380200
1.22569300 0.42482800
2.21185400 3.29756900
320335700 1.82015200
-2.38445400 1.08511800
-2.47209500 -0.65484300
-4.88074700 1.09631100
-4.89959300 -0.64642400
-2.81518200 1.16691600
-1.57475700 1.94602400
-4.56669600 2.11174400
-3.30685200 2.78232200

0.26652500
-0.02581400
0.06313000
0.81492600
-0.77055900
1.70600000
-0.99604800
0.74872100
-1.74379000
0.04876100
0.69065200
-0.11942700
1.00921500
-2.21381000
-3.72907700
2.03293800
-0.48884500
-1.24813600
-4.22491700
0.56856400
0.54129300
-0.55702500
1.59274000
1.78679100
2.02834500
3.28787700
4.35187800
2.88029300
4.13356600
-1.3483710
-0.97598700
-1.57020400
-1.30531300
-2.33796700
0.55141100
1.39211000
1.72703700
1.81395200
1.00073300
-0.03335700
-0.98796600
1.70408200
0.82427800
-0.24137900
-1.12451400
0.02466400
1.67676700
0.11984400
1.80807100
-2.15616200
-2.15590400
-1.87741100
-1.78729600
2.07149600
2.24935700
1.48722600
1.70172300
-2.01727300
-1.08237100
-0.46606600
0.55356800



-3.77089600
-3.09395400
-5.40920400
-4.73070800

1.51138400

2.49446800

3.60987500

4.55562600
-1.34336600

3.74226300

3.65385100

4.69161400

3.49151500

0.14861300

1.20310000

5.19344200

4.75412100

6.43835000

5.35999900

4.90462900
-0.52521300
-0.27537500
-0.48133900
-1.17850900
-0.93899500
-0.36657300
-0.26769800
-1.52308900
-1.09067300
-5.86205500
-7.17599300
-6.05134700
-5.36319900
-7.84402600
-7.70453600
-7.01465500
-4.63903000
-6.11385400
-4.14016500
-4.14941000
-6.26886700
-6.61654000
-6.62491000
-3.51877800
-4.39221200
-3.82495200
-2.47848200
-4.35011000
-5.44051000
-4.07481000
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-2.00822600
-1.72405900
-0.07995200
0.11194700
2.60105400
1.14616200
4.01185500
2.52773800
7.09769800
2.90528000
-2.86359100
-2.74792200
-1.65129200
-0.89986200
-0.74505500
1.80477900
1.61237900
3.45629200
4.29566200
4.11277900
-3.13362400
-3.95606700
-5.26303600
-4.91520400
-5.78672400
-2.06223000
-5.92422900
-5.25980600
-6.85645700
-1.69890100
-1.12710700
-2.43208700
-2.25582100
-1.90903900
-0.59229700
-0.41643400
0.45852700
0.51057100
1.37901100
-0.35919800
0.64334400
1.33874700
-0.41192500
3.78235300
4.89365600
3.53194300
4.13092700
5.79011600
4.58351800
5.18102200

-0.02527300
-1.60952100
-0.43651800
-2.03881500
-4.20270700
-4.01350800
-3.94317000
-3.79058800
0.35205600
-5.31366500
1.19325300
3.44486400
5.33294600
2.71051700
4.95107900
0.54946100
225119700
1.99153700
0.87582400
2.57045300
-1.81894900
-2.84197700
-2.62317500
-0.36051600
-1.41383700
-1.99467800
-3.46110300
0.61128500
-1.30710100
-1.77610500
-2.27665300
-0.98030000
-2.58042800
-2.64749100
-1.48043800
-3.09419700
3.52654300
3.88151200
3.85914000
4.07180900
495557600
3.37055900
3.58596200
-1.34222800
-0.79033900
-2.36671000
-1.42249900
-1.41501500
-0.72595100
0.21885100

Ni[P(n-Bu);],(PyrCO)[Na,CO;](OPh), iso_1b
Ni -0.27639100 -0.80158400 -0.31134200

-2.16763600
1.13250200
0.55468200

-3.63022200

-2.64369400

-2.10059500
2.75201500
1.56298700
0.94732100

oNoNoNO RO NO Na- "

0.30987100
0.98458900
2.43891600
-0.42000800
0.38925300
2.04644600
0.51994000
1.59173400
3.83922700

-0.28733500
0.25442800
1.25097000
-1.14848100
1.49797000
-0.92175000
0.98555100
-1.43582700
0.79577000
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0.21157500 4.92093600
0.46560200 6.31805200
3.62893800 1.62519800
2.89655200 2.29303100
3.09727600 2.61433500
-4.09151400 0.66177400
-2.90754800 3.13301900
-4.80950000 0.49373600
446783400 3.20368000
1.19485700 -2.07722100
-0.99088700 -2.21540300
-0.54767800 -2.31211300
-1.91543900 -3.24845300
1.53904700 -2.49092500
2.66240700 -3.33934300
3.07250600 -3.75435600
2.38842300 -3.35354800
0.84752700 -2.10774100
1.27130800 -2.53095400
1.97924000 -2.41319300
4.15607500 -2.42819000
4.17317000 -1.13938000
5.02798100 -0.38225400
331329700 -0.67102500
5.35264100 -1.99887000
5.00654500 1.08860700
5.89405600 2.12223700
0.87872500 2.26121900
-0.54139700 2.39156100
203181200 3.98456000
0.72199100 3.95483900
0.49442100 4.86294500
-0.86727700 4.70268500
1.52836900 6.57709300
0.16118300 6.39869400
329213600 0.00823800
2.55465300 -0.23001800
3.75068700 2.44089100
3.15341800 2.07085700
0.72484400 2.19749100
1.58729300 0.67979400
297116900 3.21388600
3.70408000 1.61469400
-1.97172000 1.11866500
-2.33807400 -0.57924800
-4.43477800 1.61910000
-4.74516200 -0.10836800
-2.36790400 1.99172100
-1.04624800 2.33932200
-3.98365300 2.92903800
-2.67415600 3.13780700
-3.96140600 -1.27390300
-3.24946600 -0.85788900
-5.19454200 0.95358300
-4.47852300 1.32740100
2.30877000 3.29925200
2.97956500 1.67617900
4.63355400 4.12916100
5.25276000 2.49711300
-0.08654600 7.07694700
4.60692500 3.43585100
3.19324800 -3.63469800

1.57650900
1.04107500
1.56001700
-1.66234900
-3.13640900
1.89136700
-0.22084800
-1.46225600
-3.41584100
-0.13255600
-1.32653200
-2.47126600
-0.79093300
1.07136400
1.22440800
2.48633000
3.63759800
2.24351600
3.49944700
-2.2681830
-1.62186900
-1.90487100
-1.29302100
-2.73637200
0.19533700
1.92926800
2.59813600
2.28494600
1.28517600
0.88472200
-0.27592800
2.63608100
1.54838000
1.08972500
-0.00915300
0.17566900
1.75999300
0.83741700
2.44663400
-1.80661500
-2.04816600
-1.06596700
-1.35257300
1.96850700
1.91536500
1.47833200
1.45789200
-1.98489400
-0.91187500
-0.29323100
0.85585700
-0.54189000
-2.08130000
-0.54373900
-2.09714900
-3.48338600
-3.69142800
-2.85132900
-3.12531900
1.60283900
-4.47623200
0.32073900
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3.93413800

2.71153100
-0.01277500

0.71928300

5.47658300

4.88464700

6.88236400

6.04347300

5.45010500
-2.23592900
-3.08892900
-3.66080900
-2.51290400
-3.40448900
-1.75300800
-4.36537400
-2.27239300
-3.90099900
-5.94050900
-7.11531900
-6.27332800
-5.55254400
-7.91931900
-7.53608500
-6.81261000
-2.60514000
-3.31354400
-2.87796800
-1.51726200
-3.07051600
-4.40133600
-3.02976000
-4.27143300
-5.70883700
-3.61567100
-3.92142600
-5.81929000
-6.06930200
-6.37715300

-4.41468200
-3.68834300
-1.44253200
-2.21335000
0.72237100
0.21409700
1.71976500
2.99086400
2.48649600
-3.28668900
-4.15545300
-5.03713300
-4.19108300
-5.10080000
-2.57566300
-5.73138400
-4.18234600
-5.84616300
-0.25032300
0.65039300
-1.07835100
-0.71932900
0.10158400
1.10564300
1.46634800
4.51054100
5.63263600
4.52327500
4.67433600
6.61118000
5.51410300
5.65262500
0.67561200
0.92626600
1.44430800
-0.28026100
0.93306800
1.89046000
0.15359000

2.57381900
4.61866300
2.13735200
4.38145400
1.00611500
2.58839400
2.83887100
1.94806800
3.53124500
0.56815000
1.11629000
0.28578200
-1.63286600
-1.08437700
1.24264200
0.74121000
-2.69294300
-1.69799300
-2.16053700
-2.49604700
-1.51990900
-3.07471500
-2.99333300
-1.59308400
-3.16091100
-0.79894700
-0.06280300
-1.86241700
-0.77161600
-0.48607300
-0.10533200
0.99574500
3.40421000
3.82226900
3.83540000
3.81648300
4.90984900
3.44810200
3.42773100

Ni[P(n-Bu);],(PyrCO)[Na,CO;0Ph], iso_3a

N

o o

P
P
C
o
C
o
o
N
N
o
C
C
C
C
C
C
C
C
C
C

0.12947700
-1.94533500
-0.47075400

1.93194700
0.67561900
1.03128500
0.78347200
1.67797000
2.91907100
2.89857900
4.16307600

5.18413400

5.62202400

6.70102700

7.41360500

5.93139100

7.01287600
-2.14234900
-1.87905800
-3.57554000

0.79155300

-0.24948100

-1.22011500
1.83002000
0.27945800

-1.91924300

-2.85419700

-2.68886200

-3.85388600
-3.64118000
-2.14750000

-2.26386400

-1.55927400

-1.54627100

-0.78018000
0.01407300

-0.74219200
0.01882200

-2.87679200

-1.49720800

-0.37945600
3.17564400

-0.89960100
-0.27805300
-0.50002300
-1.10777600
-1.70089300
-0.82513400
0.41691400
-1.29189600
0.64181900
-2.4835090
-0.61466200
-0.22257500
1.13155100
1.54974500
0.64743600
-1.11733300
-0.68984400
-1.05871500
1.54873800
-0.56699100
-0.53475200
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-1.70441600
-1.28085700
-4.75370900
-5.94627500
-3.51598800
-3.47686900
-1.49765300
-2.84941300
0.33525300
-4.83572300
-7.13937400
2.53015000
2.64104300
-2.55068600
-2.32225700
-2.97543400
5.06674300
6.99063000

8.26070400
5.62273100
7.55215300
-3.84754600
-3.38564700
-5.05343700
-4.45346800
-1.42095700
-1.74260900
-3.90870200
-4.23712500
-0.66863300
-2.24039800
-0.52806800
-2.04028300
-2.10959200
-1.12837100
-3.32764800
-2.46274300

1.54071600

1.31272800
-0.13609700
-0.43431800
-2.75863200
-3.07621500
-4.78861500
-5.23940000
-5.56157500
-6.23247600
-5.63174500
-7.98125800
-7.48980300
-6.88252300
-2.27545300
-0.80807500
-3.63066700
-2.15961700
-2.70250200
-1.24176600
-2.80123900
-4.05933400
-2.58767800
2.10301300
2.63930800

2.31891900
1.99974700
-0.67526200
0.22393000
-3.53322900
-4.86769700
3.36937000
3.24439000
4.59887200
-5.54009800
-0.05022600
0.32763800
0.61924800
-2.73985200
-2.88142500
-4.12229200
-2.14156900
-0.79689300
0.60905200
-0.71876500
0.62970300
-0.57677500
0.69948500
-1.72821600
-0.52508800
-3.52309600
-2.76252500
-3.69428200
-2.86885300
1.38423000
1.47045300
3.85155200
4.03356300
1.38021500
2.75163500
2.87935200
4.24305000
2.87488000
3.13768600
4.64056500
4.92375000
-5.52983300
-4.71063200
-6.49601000
-5.73638100
-4.90871900
0.10423000
1.27352400
0.60965100
-1.08184300
0.09288700
-0.59420100
-1.53527200
-2.72392400
-3.63112700
-1.98456800
-2.89831200
-4.20957000
-4.11184100
-5.03161200
0.25526200
0.58905900

-1.78972700
1.15042700
0.35372100
0.05123700

-1.10916700

-1.84322800
1.78115200

-1.39172600

-0.83482600

-1.92112600
0.94835100

-2.18208000
0.15940900
2.11734100
3.61653200
4.19811900
1.85902200
2.59980900
0.97713600

-2.16279600

-1.41302500

-1.61371700

-0.52743100
0.27668000
1.40100300

-0.54592100

-2.07338500

-0.09625500

-1.60763300
1.82422700
1.07668000
1.96741300
1.09678900

-2.18585000

-2.61770000

-0.46971700

-1.14731000

-1.27863900
0.43186900

-1.82664700

-0.12339900

-1.34119100

-2.85374400

-2.45027700

-0.92181100

-2.44540900

-1.00318400
0.15493800
0.72169700
0.83689200
2.00350700
2.03272600
1.77529600
1.91562500
1.60672800
4.12537400
3.81312900
5.27424700
4.03941700
3.72626700
1.39775300
2.57596000



3.75956200
3.82898900
4.39224600
1.20234100
4.17624300
4.27274800
5.31289500
1.49765700
1.07715600
2.27623100
1.95902400
1.92212800
0.64211600
0.32200100
-3.90868200
-5.06284100
-4.28444000
-3.44219500
-5.81567200
-5.56298700
-4.71637200
-2.27296500
-2.47930000
-1.74610600
-3.24509400
-3.04427800
-1.52119100
-3.02743900
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1.32684000
1.35632900
1.72650400
-0.36629500
1.60948600
1.63401400
2.30021900
5.58375700
7.00334400
5.24766500
5.55213500
7.69639100
7.06226100
7.36999200
3.35178700
4.25702300
2.34370400
3.71193200
4.32048200
3.89166600
5.27470400
3.25968400
4.60081600
2.57162100
2.78766800
4.50280300
5.07209000
5.29358400

2.53575000
0.14767500
1.36085600
1.41454900
3.50219500
-0.80440000
1.40130600
-0.79569100
-1.12961400
-1.49371500
0.20072400
-1.09610500
-2.13310500
-0.42608100
-2.48069900
-2.09025800
-2.70880100
-3.40726400
-2.88041400
-1.18648100
-1.88112400
3.08836600
3.76804100
3.76332800
2.88260700
4.69892200
401162300
3.12047300

Ni[P(n-Bu);],(PyrCO)[Na,CO;0Ph], iso_3b
Ni 0.21266300 -0.18031800 -0.18821400

-1.88689100
-0.52739000
1.96737700
1.10846600
1.15808800
0.61471700
1.82167000
a 2.70698900
a 3.39594200
4.37393100
5.31462000
5.36085900
6.33337700
7.32386900
6.35133700
7.32276000
-1.78306500
-2.37922900
-3.37772100
0.66192800
-1.34128000
-1.79111200
-4.77101700
-5.84021900
-3.05384500
-2.75325100
-2.22694300
-2.58628300
0.25476000
-4.00363200
-7.24093000
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-1.25411400
1.85044600
0.42178100

-1.77381200

-2.71084900

-2.49274700

-3.77234100
-3.43005800
-2.46645700

-2.47889000

-1.59602900

-0.75528900
0.22375600
0.41465000

-1.39766400

-0.41616900

-2.89063400

-1.59956800

-0.44124600
3.20628400
2.39652000
1.93225100

-0.79085800
0.10487600

-3.58155500

-4.89484900
3.25657600
3.27432900
4.63913500

-5.59258400

-0.22475300

-0.21119300
0.09639700
0.15304100
-0.92068800
0.01911200
1.15356800
-0.25181200
1.87038900
-1.3002090
0.72944600
0.91078700
2.05808400
2.20806000
1.23893700
-0.04400500
0.11759400
-1.05477400
1.53689600
-0.96364200
0.48606000
-1.47444200
1.44126900
-0.45446200
-1.06803600
-1.53306200
-2.24465600
2.05451500
-1.39382400
0.16137700
-2.74888800
-0.58552300
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2.85534100
2.39168100
-3.17432100
-3.45235500
-4.23064000
4.57765300
6.31864200

8.08289100
6.36325000
8.08992900
-3.31264500
-3.23842400
-5.00444000
-4.80599000
-1.22335100
-1.10552900
-3.73370200
-3.60714800
-1.38805500
-2.67129200
-1.36486800
-2.60018800
-1.57708200
-0.55860300
-3.30144100
-2.32871300

1.58679500
0.91783600
0.09877200
-0.70719900
-2.20460500
-2.06761300
-3.76971800
-4.68735000
-4.55278300
-5.79154500
-5.59977300
-7.99110100
-7.51634500
-7.31747200
-2.92556100
-1.43030500
-4.12720000
-2.62123000
-4.00261800
-2.49841500
-4.42284100
-5.19947600
-3.68529100
2.33800800
3.04853300
4.34498900
4.20836600
496474700
1.28301800
4.91517900
4.64258700
6.02145100
1.30437300
0.93729200
2.27188200
1.44605300

0.69933300
0.50230200
-2.86357800
-3.02673600
-4.29014100
-0.86980800
0.85606800
1.18158900
-2.03893000
-0.29472300
-0.60874600
0.64016800
-1.84374200
-0.68316400
-3.53878900
-2.73113800
-3.77810100
-2.92289000
1.28465200
1.39707500
3.75747200
3.94219100
1.47591200
2.88846200
2.85164900
4.26978500
2.96775700
3.10030600
4.74264900
4.89076500
-5.55566100
-4.70174000
-6.53132600
-5.82696400
-4.96117700
0.03068500
1.15249200
0.43630500
-1.25361700
-0.12871200
-0.71826300
-1.62705200
-2.85955400
-3.74189800
-2.14639200
-3.02393700
-4.39100500
-4.29923700
-5.18342100
0.66320000
0.91476100
1.21781700
1.01622200
1.27828400
0.40603700
1.42193100
1.03913100
1.51668000
5.64792700
7.07672200
5.38501500
5.55680800

-1.01792100
1.29586100
1.83553300
3.32433700
3.64505500
2.80554200
3.09457100
1.36307000
-0.92689700
-0.64635000
-2.04833500
-0.84158700
-0.65844300
0.63952600
-0.36920200
-1.90246400
-0.69318400
-2.21816700
2.23133200
1.06076300
2.51613900
1.28324700
-2.02255700
-2.06723300
-0.67072600
-1.00654900
-0.05448900
1.54874100
-0.92176000
0.62438000
-1.56010800
-3.08078200
-3.25887900
-1.92558800
-3.45612600
-2.16342300
-0.83179900
-1.02801600
-0.84024900
0.50286200
1.90009600
2.08292900
1.28898200
1.47323800
3.68530800
3.86863000
4.71696100
3.13383300
3.32209500
-2.31809100
-3.42013500
-3.23847300
-0.85653900
-1.99303600
-2.45011400
-4.14408000
0.14144900
-1.91370800
0.61076800
0.25307400
0.16252300
1.69622800
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Ni[P(n-Bu);],(PyrCO)[NaCO;], iso_.

Ni
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1.69709000

0.82526200
-0.01307000
-3.28084700
-4.53367800
-3.53092200
-2.57591800
-5.02316000
-5.26226600
-4.30491700
-3.31542100
-3.76811800
-2.95061400
-4.17053300
-4.55284600
-2.93657800
-4.16270900

-0.36589100
1.72393200
-1.54814800
-1.88325600
0.34560300
1.15754200
1.37739400
1.62226600
0.25874000
2.91563700
247518300
1.82683900
-3.28026000
-1.72011800
-0.72302000
2.94828600
2.73630500
4.13789500
-1.46896200
-0.52968200
-1.70938300
-1.60702100
-4.24887200
-5.63189700
-6.61844400
-1.23134500
3.84701000
-1.56669200
-2.60748600
-2.25545100
3.99115800
1.81032700
0.87386100
3.92336400
3.00112200
3.20928700
2.30927000
4.75659800
3.83074200
-0.32108100
0.16226700
-2.28657900
-1.94005100

7.78836900
7.19795000
7.36896800
3.40985900
4.26399500
2.40493400
3.82824100
4.34544600
3.84275700
5.27959400
3.04695100
4.34082100
2.34713700
2.54550100
4.17081600
4.84041000
5.04170800

-1.12021800
-0.13950000
0.70059400
-2.10241400
-2.93653400
-3.13454800
-2.14358400
-4.31153700
-5.13038500
-1.43383700
0.64160400
1.16881300
0.71821300
1.13436900
2.13158000
2.20134800
3.28490900
-1.03458400
3.42303100
447124200
2.60302500
2.77979800
1.75573700
1.64248700
2.64930100
5.77292100
4.31917000
4.23745300
-2.84662200
-2.20997400
0.61238700
0.64374200
1.71160300
1.72050000
2.67383700
-1.96214200
-2.15869100
-0.31831400
-0.51368500
1.71268500
2.35947100
3.22534600
3.83082500

0.58722400
-0.82969500
0.71275200
-2.74252500
-2.67600000
-3.11265000
-3.47318900
-3.65019100
-1.97452200
-2.33582600
3.10052400
3.75185400
3.86457000
2.62357900
4.49382800
4.25998100
3.00856000

3a
-0.50636400
-0.01017900
-0.36872100
-1.01789100
-0.30909200
-1.38175700
-2.13275000
-1.50606000
0.04560300
0.54196300
-1.50933300
1.30632500
-1.00875300
1.42558200
-1.19919100
1.28430700
2.33408000
1.35583300
-1.50935300
-2.09433400
1.83427000
3.34373200
-0.45243800
-1.08189400
-0.51854400
-2.43578400
2.35952100
3.76465200
0.06792700
-2.17738200
-1.65590900
2.27261000
1.27402000
1.43765900
0.29236900
-0.37292000
1.09955900
0.79951000
2.27433200
-2.13096700
-0.59046200
-2.21644600
-0.60603200
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-0.90459500
-2.63795800
-0.85945100
-2.60822000
-3.68800500
-3.20570700
-4.33967800
-3.86774100
-6.01101500
-5.54246400
-7.60567800
-6.74409000
-6.27518000
-0.04128200
0.28077400
-0.53950500
-2.02266700
-1.69928700
2.63611800
1.77063400
3.66870600
4.81389800
3.94557700
-0.70405300
-2.45052300
-1.48627700
-0.71072800
-2.46977300
2.11202100
2.01911200
4.47208000
4.34804900
-2.10673500
-2.71610900
-3.89826100
-3.83621100
-4.49921400
-1.14843500
-4.39020400
-4.24361800
-5.46274900
4.99246500
6.21137700
5.30344100
4.37385800
6.81473000
6.85795700
5.92260900
4.45210700
5.96015200
4.09456000
3.96652400
6.27650700
6.46516600
6.33317900

0.60758300
0.64240800
3.11972900
3.11209300
-0.28315900
0.79660200
1.63083800
2.77302100
0.62196600
1.77210900
2.55402100
2.51974000
3.67621400
4.05992700
4.65718700
6.51261500
5.61390400
6.21518600
2.81580500
3.77697600
5.09225100
3.85650800
4.81900300
226181400
2.26936800
4.34616900
4.75450900
4.76861700
1.67716700
0.10116400
1.16804000
-0.42359200
-2.90773600
-3.53464200
-4.10927300
-3.46003700
-4.09516600
-2.42773200
-4.60439800
-3.42126000
-4.57332500
-2.23923700
-1.86457600
-2.75607700
-2.96139200
-2.73889800
-1.16840000
-1.37312300
1.18749900
1.14420400
2.22307400
0.63413100
1.56140200
1.71236400
0.11574900

1.93629600
1.77530500
1.36194800
1.46001000
-0.82328800
-2.10145300
0.63589500
-0.60378800
-0.93543900
-2.16884900
-0.97870100
0.56182000
-0.68435300
-2.98829200
-1.37391100
-2.84740700
-3.17590600
-1.54961000
3.32299100
2.14239100
3.11201600
2.58469500
1.38984500
3.69829200
3.82766400
4.84952100
3.31681200
3.44551200
-1.56020800
-2.34559400
-0.83829500
-1.56826900
1.37301500
2.38467300
2.11278300
-0.18695100
0.85615300
1.58679800
2.94918800
-1.19492400
0.70607500
1.73101000
2.55463800
0.81308600
2.28173200
2.81439200
2.00948900
3.49038000
-2.98885600
-3.15841300
-3.07768700
-3.80337100
-4.11859400
-2.36940500
-3.10675000

Ni[P(n-Bu);],(PyrCO)[NaCO;], iso_3b

Ni
P

P
C
o

0.17409100

-1.18831800

-0.76989600

-1.79507600 -0.01571500 -0.23039600
1.55042800 0.49554000 -0.45988000
1.58793300 -2.43762600 -0.90032600

-0.88963000

-2.62144100

-1.46579300
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-1.29146600
-1.41560600
-1.47673400
-0.07445500
-3.26247800
-1.97993300
-2.03776600
3.37213600
1.27947500
1.24208900
-2.97487100
-2.93427300
-4.58788600
2.27480900
1.78577600
1.40479900
0.92088600
4.30420400
5.76851800
6.71486800
2.79267000
-3.85450800
1.00878800
1.92444400
2.27735000
-3.38445500
-2.32978000
-1.04412200
-4.00516800
-2.69176200
-3.36365200
-2.93604200
-4.93946500
-4.46361900
1.04945500
0.27872100
3.21837900
2.51039200
0.27751300
1.96732300
0.82019500
2.44547800
3.53676600
3.62967500
4.06911700
4.15148100
5.92147300
6.00032000
7.76070500
6.52000600
6.60087400
1.54295400
0.83834400
2.42250400
3.73536900
3.02386900
-3.19406000
-1.89804900
-3.80902600
-4.89653700
-3.59082100
-0.11808800

-3.44052300
-2.94179000
-4.65118100
-4.38780400
-0.87757300
-0.03899500
1.76671500
0.18606800
1.69196500
1.39594900
2.64842500
4.09829500
-0.13960600
2.36427900
3.01171500
3.18545100
4.03158600
1.32597900
0.91041700
2.02342500
3.97911700
5.00640900
5.52160400
-3.05416500
-2.75004500
-0.15487300
1.77919600
223155500
2.27389600
2.60825100
-1.78802400
-1.23300900
0.19796000
0.77200800
0.60561800
1.90964900
1.83471100
3.14934700
1.47605200
1.39217400
3.45321100
3.44250800
-0.66196800
-0.18900500
1.66276100
2.20034200
0.03026700
0.57907700
1.70927800
2.34950600
2.90032500
2.22557800
3.53192000
443415100
3.47438400
4.79042900
4.14027900
4.46329700
6.04163200
4.67809100
5.00459400
3.75454800

-0.45253900
0.70001500
-0.79477600
-2.5481600
-0.93173200
1.60778000
-0.69232000
-0.46588800
-1.84643200
1.12376700
0.12460200
-0.34321700
-1.05363500
1.68640900
2.97624800
-1.56452600
-2.73472700
-0.86188500
-0.79693000
-1.20899600
3.57115000
0.45188300
-2.45958700
-1.91506800
0.39198700
2.18399300
-1.75238100
-0.67269100
0.07605800
1.18647700
-0.33001800
-1.91571500
-0.06972100
-1.65686800
1.86238100
1.00151400
1.87889600
0.95646200
-2.23600900
-2.64764800
-0.67064500
-1.32426500
-1.14362300
0.53474500
-1.88141600
-0.21731000
-1.43593400
0.22457700
-1.15612100
-2.23633300
-0.56268200
3.70372700
2.77439800
4.49375200
3.80791400
2.87252700
-1.41036400
-0.27809500
0.10255500
0.37597600
1.51489300
-2.96518400
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1.50200700
0.65985400
0.39995800
2.03869100
-1.48381000
-1.38723200
-4.00246400
-3.87268300
1.72476800
2.33440400
3.54431500
3.52395100
4.17275700
0.72047200
4.03772000
3.96261500
5.15014600
-5.66280600
-6.98953200
-5.79671100
-5.30550900
-7.74836000
-7.38087500
-6.88359400
-3.37780900
-4.77143500
-2.88172900
-2.75857700
-4.75087200
-5.39996300
-5.27148500

3.77690300
6.11354200
5.79925000
5.82637100
0.86009800
-0.90210100
0.69899000
-1.05039100
-2.36400100
-2.52717100
-3.10292500
-3.38038200
-3.55740900
-1.93176200
-3.20785600
-3.69749000
-4.02731800
-1.01165900
-0.29200500
-1.91532600
-1.36491400
-0.93230500
0.04178600
0.59744200
-0.23968600
-0.37149600
0.65204900
-1.09274600
-0.43061800
0.48348800
-1.27305900

-3.63113900
-3.30987000
-1.59204500
-2.24538300
1.99859100
1.92872800
1.87236000
1.77553000
1.61910500
2.79739800
2.77604800
0.40335900
1.61732500
1.63137600
3.74165400
-0.54010400
1.67452200
-1.69137800
-1.85341900
-1.08209500
-2.66831400
-2.31198700
-0.88627600
-2.48436500
3.70467600
4.29218400
4.11336600
401169700
5.38399000
4.01962500
3.92259700

Ni[P(n-Bu);](PyrCO)[Na,CO;OPh], isol

Ni

o o
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0.66633900
-0.76788200
-0.09934400
2.17745800
2.60887600
1.80179300
3.74589200
3.79365100
4.36031900
4.32872900
3.51836500
3.56320900
2.68862700
1.72093500
251871400
1.65399400
-1.66381400
-2.05621000
0.19031900
-0.34867600
0.56419500
-2.66156800
-3.69184500
-2.94779900
-3.54905100
-4.83529000
0.18314400
-4.28213300
-1.37558300

1.31838800
-0.31610900
2.31323400
2.48078500
1.61456600
0.60371600
1.70608100
-0.67343000
2.21667000
-0.02897600
-0.69784800
-2.11800100
-2.82655500
-2.16753900
-0.05463600
-0.77277400
-0.59323300
-0.21861600
-1.84821700
-3.18721900
-4.33705900
-1.51334300
-1.25748600
-1.41291700
-1.54333000
-2.34915300
-5.65159600
-2.53834000
3.04841900

-0.39284600

-0.27301300
0.97255800
-0.81008800
-1.70376400
-1.90695300
-2.23161700
-1.8780490
0.08056200
0.20815000
0.98469200
1.08093900
1.90092300
2.66089900
1.76847300
2.58380300
1.31086700
-1.59255500
-0.62430100
-0.13971000
-0.54619600
-2.12358800
-3.21630600
1.30396800
2.69764600
2.70865100
0.10910600
-3.77791800
0.68244400



041752700 2.42646200 2.07915800
4.32696000 -2.64680800 0.50913500
2.76518600 -3.91244900 1.94741700
1.04150100 -2.72488900 3.30139300
241604700 1.02885700 1.71983400
0.91050300 -0.22532000 3.16187600
1.18052200 -1.67955100 -0.18009600
0.34720800 -1.85340900 -1.71179300
-0.43174000 -3.16345700 0.95649000
-1.36075700 -3.37258300 -0.52351200
-1.58183900 0.32270800 -2.42182600
-2.84092700 0.45346100 -1.21787100
-1.86444100 -2.15727100 -2.52181100
-3.12939700 -2.08519700 -1.31241400
-1.87327400 0.40342300 1.72141700
-0.92479100 -1.03802500 1.99088200
-3.68581600 -0.94900800 0.63393600
-2.76149300 -2.41592500 0.89931800
-3.72991900 -0.54054000 3.10787200
-2.80845800 -2.00716000 3.36365600
-5.25264600 -2.43786400 3.71533600
-5.59891100 -1.88570000 2.07466600
-4.67069300 -3.36337900 2.32900500
1.59679500 -4.07340700 -0.27999200
0.54889300 -4.43871200 -1.64059700
0.83373900 -6.47179500 -0.20742400
0.25295600 -5.57652200 1.20041400
-0.84714900 -5.93607600 -0.13133300
-3.22558100 -0.67384800 -4.02140800
-4.49085500 -0.62080800 -2.81309100
-5.02084200 -2.33851200 -4.55878400
-3.50469500 -3.17482400 -4.21412500
-4.77862300 -3.12234200 -2.99551200
-1.90414000 3.10602600 -0.60945800
-3.04476600 3.72264400 -0.93254600
-3.70784300 4.31773100 0.06751800
-2.08159400 3.69148100 1.70343900
-3.27075200 4.33433000 1.39206600
-1.35720400 2.62221200 -1.42305600
-4.64064600 4.80959700 -0.20611500
-1.68240800 3.66575300 2.71466400
-3.85635600 4.83987200 2.15416300

-1.91166900 -0.91017100 -1.34645100
-3.00376600 -1.57543100 -0.51877000
-3.40597400 -2.92920300 -1.08834000
-3.73269900 1.77263700 -1.14896400
-4.52155300 3.02687400 -1.50239200
-2.40931800 0.79884800 1.90041300
-2.24224600 0.59146600 3.40000000
-3.48289700 0.96833100 4.18887200
-4.49760100 -3.60609100 -0.27929200
-6.01738600 2.77887100 -1.57555300
0.62115200 3.45949600 -0.77900100
2.19636200 2.30579700 0.55673600
-0.01708400 -3.59403000 -0.32927900
-1.71843100 -3.89909500 1.39821700
-1.39435600 -2.96402100 3.69150600
243636900 -1.41125900 2.46742300
0.70000900 -1.70724400 4.19263200
-1.07748700 -1.61125100 -1.47674700
-2.26177800 -0.68174700 -2.36211700
-2.64368800 -1.72384400 0.50883000
-3.88735300 -0.92707000 -0.44594700
-1.89240400 2.40657600 -2.08268700
-1.98575800 2.82962700 -0.40005700
-3.95652700 0.98672100 -1.88441600
-4.08520300 1.38583200 -0.18383600
-0.31502300 1.08639400 1.50374700
-0.81797300 -0.57607300 1.34668200
-2.69284300 1.84316100 1.70358300
-3.24960000 0.18864500 1.54437900
-1.38007700 1.17629300 3.74981800
-1.97778600 -0.45920800 3.58048900
-3.34741600 0.81037900 5.26246900
-3.74355100 2.02212300 4.04101100
-4.34803600 0.37391700 3.87536900
-2.51358800 -3.57158300 -1.12519100
-3.72995100 -2.80884600 -2.13128100
-4.75873700 -4.58742700 -0.68512000
-4.18651500 -3.75027300 0.76158900
-5.41080400 -3.00182700 -0.26232400
-4.15875000 3.42226100 -2.46056700
-4.30587500 3.80646900 -0.75936800
-6.56976000 3.68802200 -1.82826700
-6.25754600 2.02580700 -2.33392400
-6.40599000 2.41175300 -0.61956500
2.61107900 1.06925400 1.05561100
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Ni[P(n-Bu);](PyrCO)[Na,CO;O0Ph], is0o2
Ni 0.90631000 0.79214700 -1.43494800
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-0.63702300 -2.82522900 2.92543900
1.52262400 -1.95512400 2.23109800
0.54315700 -2.12754300 3.20016000
-1.13554100 0.45537800 1.13660000
-2.23098700 2.02998200 -1.10992800

-2.19790500 0.39364300 -0.03003500
0.07131100 2.44183700 0.56074900
1.67421600 1.94271700 -0.12243900
0.43762000 -0.26168700 -1.76915300
0.56815900 -1.35512800 -1.05700100

P -1.12153200  0.62069400 -0.69538700 3.63059100 0.89956500 1.90356200
C 1.13545600 2.38280800 -0.50070300 426064800 2.01122800 2.31511200
0 2.78659500 0.51835600 -1.91131900 2.84947900 3.44800400 1.02278900
C 246771900 -0.62058300 -2.48403600 3.89595300 3.29790200 1.92414900
0 1.18172500 -0.81641400 -2.62392500 2.08430400 0.16406900 0.73477300
0 333441800 -1.49282500 -2.75954000 5.09881600 1.86071300 2.99363600
Na 178117800 -3.05146600 -2.0953900 253450200 4.42246200 0.65781600
Na 405824300 -1.01263400 -0.4656480 443781900 4.15708200 2.30785800
0 229463100 -2.32799900 -0.00231900

C 1.37563800 -2.47404200 0.91261600 TS(decarb.)

C 0.15759000 -3.16891400 0.66103500 Ni[P(n-Bu);](PyrCO)[Na,CO,OPh],

C -0.81230400 -3.34518200 1.64272400 Ni -0.06053300 0.93686500 -0.21398500
C

C

C

C

C

NoNN™
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0.28886400
1.02974100
1.94030600
2.82653300
3.71238600
4.77831600
4.89858600
6.00631300
7.06142800
5.88381000
6.98559500
-2.63732400
-2.45371100
-3.42163300
-4.79373700
-5.70166700
-4.10409400
-4.27860200
-5.73362100
-7.06040100
2.06425800
3.33919000
4.27862800
2.67250700
4.00232800
-3.57693700
-3.63679100
-4.72473100
4.07021200
6.04565000
7.92372300
5.83522500
7.79924900
-3.52173400
-2.93561500
-5.28473700
-4.67663800
-2.15850100
-2.08122600
-4.67040200
-4.55850400
-3.82235700
-3.70992700
-5.84199500
-6.31247900
-6.20146500
-5.82411300
-5.20453500
-7.70083700
-7.58669600
-6.96363600
1.30849800
5.31205100
241531100
4.81487200
-2.56687300
-1.49295700
-4.54849800
-3.42925800
-3.79341000
-2.65912800
-4.75609400

-1.26005300
-2.41763600
-2.87838000
-0.89331800
-1.76272300
-1.30221900
-1.25458600
-0.69498800
-0.16272200
-0.78484100
-0.22427500
-0.93105100
-0.28180900
1.75156500
1.60238000
2.79029000
-1.17806800
-2.29879800
-2.55261100
2.66661500
2.49409100
2.65083400
2.29465100
1.57839900
1.77028000
-1.28748800
-1.75848900
-2.78959600
-1.63821400
-0.66454500
0.27795900
-0.81271800
0.17654700
1.90813700
2.65837400
0.68120300
1.49605700
-1.83885600
-0.68996400
-1.42599800
-0.25823200
-3.21600700
-2.05310900
-3.35877900
-2.83152300
-1.65768000
2.89005400
3.71272700
3.52487000
1.76710200
2.59756600
2.80182800
242774600
1.14182000
1.48231200
0.58442200
-0.74222500
-0.85992300
-2.15582500
-0.88924400
-2.17059600
-3.11259700

0.21159900
-1.57609200
0.47121200
-2.1952120
-0.32820100
0.26282800
1.67973200
2.30438000
1.55884700
-0.46762700
0.16524200
-1.22243500
1.66023100
-0.24468300
0.40490500
0.11417700
-1.55056700
-2.56798700
-2.91824700
0.77974100
-1.34919000
-1.72220100
-0.83221800
0.78508400
0.42811400
1.88602400
3.33349700
3.57347200
2.27751400
3.39223700
2.05051600
-1.55720600
-0.43790000
-1.32727600
0.13713400
0.06580900
1.49264300
-0.83221300
-2.13621400
-0.64303800
-1.94634700
-2.17174000
-3.47458000
-3.64885300
-2.03119700
-3.34272000
-0.97288600
0.44310200
0.55971900
0.44259900
1.86849400
-2.07153600
-1.14976500
1.74799500
1.09036100
2.32625300
1.91633100
1.60534300
1.22827200
3.98671600
3.61803700
4.61754500
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-5.71286500 -2.38946900 3.32199600
-4.56875400 -3.68109600 2.95661600

-0.09621600

3.48421400

1.09584200

Ni[P(n-Bu);](Pyr)(CO)[Na,CO;0Ph], trans O

Ni

o o
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-0.00149000
-2.19324400
-0.22265200
1.82632100
0.38099500
0.51767300
0.26454600
0.95868400
1.90084000
2.79122600
3.69596300
4.70107800
4.61417500
5.66711200
6.86879900
5.94382500
6.99120000
-2.57307500
-2.40350300
-3.50118600
-4.86049400
-5.83575800
-4.02832200
-4.15563800
-5.59769700
-7.18364100
222261400
3.49680500
4.42929400
2.81490200
4.14393800
-3.46457400
-3.48063100
-4.51620500
3.67049700
5.54768600
7.69057900
6.05144500
7.92062200
-3.61470600
-3.07642000
-5.29815100
-4.73360400
-2.08033100
-2.00955100
-4.59321900
-4.50933400
-3.67774400
-3.58233400
-5.67215500
-6.18097800
-6.08460400
-5.96679600
-5.39200100
-7.87405300
-7.65643400
-7.08085500

1.17534000
0.44198300
2.45048700
1.79891400
0.02841800
-1.15638900
-1.23584300
-2.12324400
-2.90358800
-0.62035100
-1.74134100
-1.36322200
-1.30595000
-0.85016800
-0.43722500
-0.95860500
-0.50509700
-0.83454400
-0.33218100
1.73425200
1.46876300
2.61662100
-1.10452200
-2.16858600
-2.44280900
2.37855400
243518500
2.73951400
242395500
1.48897300
1.80201900
-1.41507900
-2.00467800
-3.10245300
-1.59208000
-0.80884400
-0.08173400
-0.99556600
-0.19372700
1.94538800
2.65038200
0.54177700
1.30692300
-1.74829300
-0.53587100
-1.42275800
-0.17857600
-3.09379200
-1.85398800
-3.21020500
-2.78603100
-1.53919200
2.76791100
3.54716800
3.20791200
1.46855100
2.25794200

-0.15513800
-0.00451900
0.98328900
-0.31209900
-1.67203900
-1.09400200
0.16583100
-1.78845600
0.15991300
-2.2344360
-0.52301900
0.21787200
1.63693800
2.42057300
1.84007000
-0.34126600
0.44992800
-1.26755200
1.64868300
-0.14143200
0.49782900
0.27265300
-1.62750100
-2.71056300
-3.09716500
0.92946300
-1.49227400
-1.78925600
-0.87796200
0.61894400
0.33236600
1.80665500
3.21121400
3.37488200
2.10602500
3.50233800
2.45492000
-1.42537700
-0.02510900
-1.21344400
0.28865100
0.10664200
1.57766500
-0.91278100
-2.15987100
-0.74108000
-1.97399600
-2.36145800
-3.59256800
-3.87228600
-2.23595000
-3.47975500
-0.80748200
0.65132100
0.75421900
0.54475700
2.01315400



OCIXITZTIITZITTTTTTT

1.48644000

5.45768300

2.57118300

4.94321700
-2.57444600
-1.41683900
-4.46151400
-3.27729700
-3.66714600
-2.48082500
-4.51514100
-5.52570600
-4.33071900
-0.38290700

2.69101400
2.67135200
0.97746000
1.53348700
0.48861800
-0.74650400
-1.02127200
-2.21955400
-1.20137800
-2.39246400
-3.51597900
-2.72893100
-3.92886800
3.33324700

-2.25483200
-1.13954100
1.54876800
1.01995400
2.35929200
1.88261600
1.56791800
1.08137200
3.93681200
3.44881700
4.38707700
3.17219400
2.68037900
1.71637700

Ni[P(n-Bu);](Pyr)(CO)[Na,CO;0Ph], trans N

Ni

o o

TTZTITIITZTIDITZT I I TZIOOQOQZOOOOOOOOO00000N0ZzZz0o00000™A

-0.16850300
-0.82495600
-1.95913200
0.63481500
1.41175900
2.12544200
1.65975900
3.28648000
3.93960500
3.52226200
4.47382200
4.71245200
4.26560100
4.46656000
5.13183300
5.40855300
5.60501100
-1.70827400
-2.69196500
-3.24425000
-4.38447900
-5.36386200
-4.18681300
-4.60883600
-2.68083700
-2.31759000
-3.25677000
-6.48976600
-6.09832300
0.62247700
1.30895000
2.04601800
1.43652500
2.14476600
3.72380400
4.09369000
5.28720400
5.77738500
6.13366200
-2.69799900
-3.63513200
-3.97631100
-4.92841600
-2.43586900
-2.10906900
-4.75466400

-1.50174900
-3.13044700
-0.29571300
0.12298700
-2.36923100
-2.84296400
-2.74631300
-3.28719100
-2.42019900
-1.18555700
-0.63306800
0.62015700
1.23934700
2.59184000
3.40122000
1.46352600
2.81470600
1.21708500
0.22869900
-1.27125300
-0.53473400
-1.49695600
0.51608000
0.92826600
2.37595100
3.57267300
4.74799200
-0.77981700
1.19947600
0.47155000
1.49701100
2.23770400
0.90322000
1.98554600
0.62432600
3.02583300
4.45814400
1.02054500
3.42383300
-1.86517400
-2.00044300
0.14284500
0.10223100
-0.56671600
1.10032700
-0.37547300

-0.42224200
0.11892300
0.05977600
-1.04079000
-1.14419400
-0.12348800
1.06288000
-0.40057900
1.62395000
-1.5578500
0.40724400
0.67255500
1.87322500
2.11883700
1.19411400
-0.23763700
0.01789800
1.07350600
-1.54473500
0.95234700
1.64717900
2.30763400
-1.62326600
-3.02791300
0.87620200
1.74608500
1.54530500
3.03040200
-3.13640700
-2.39722800
-2.92907600
-2.09037000
-0.20132900
-0.72477200
2.59319000
3.04563200
1.39034000
-1.16342700
-0.71410400
1.69601600
0.22908500
2.40986700
0.93900500
-2.25648600
-1.86983600
-1.32260700

204

(@R esfasiiesiicsfasiicsiianfiasiiasiianiiasiiasiiasiiasiasiiasiiasfansiiasiianfaniiasiianiian

-4.46738300 1.30672400
-0.69208500 1.56633000
-1.70234800 0.88853500
-2.67844200 2.68419100
-3.71003100 2.06545200
-1.28492700 3.87480100
-2.32041200 3.26494600
-2.98301300 5.59855700
-3.24539500 5.09077900
-4.28997300 4.47697400
-4.81832300 -2.14275300
-5.77656500 -2.16927600
-7.18719600 -1.48263400
-6.10266800 -0.12921900
-7.06422500 -0.14948600
-4.31730300 0.14164400
-4.04177600 1.82071200
-6.38374000 1.49417100
-6.68375600 0.31202100
-6.40555200 2.00417700
0.03589700 -0.11285000
2.59350200 3.06754900
1.52605700 0.67025300
2.77877200 2.59971300
-1.18875900 -4.17092000

-0.91549600
0.86260600
2.12098400

-0.17853800
1.09718100
1.52681600
2.80039000
2.17500400
0.50527600
1.78708700
3.00857700

1.54335400
3.49358700
3.82190800
2.34331800

-3.73670100

-3.32449100

-4.14965800

-2.87364200

-2.45989200

-3.10881700

-2.53718000
0.86050200

-0.08940800
0.44908200

Ni[P(nBu);](Pyr)(CO)[Na,CO,OPhB(OH),]

(PhOMe),

Ni

i-BoloNoNoNoNoNoNoNoNoNoNoR-"NoNoNoNo Moo NoNoNo No Mo NoNoNoNe Na-]

CO-P trans, iso2
0.55085900 1.43910200
0.00481200 0.51913200
-1.36786500 1.78174600
-0.30207900 -2.24520600
0.45394500 -3.02018300

1.80976700 -2.76824300
0.12639800 -3.93767300
-2.17891400 -3.31405900
-1.02301200 -0.99319200
1.40551900 0.14982700
-0.95711500 1.80128000
-0.26253100 3.15750900
-1.45905700 -1.39077900
-1.80364100 3.10974700
-3.08021000 3.51519100
-4.00147900 2.57269200
-2.35885100 0.83378600
-3.69258600 1.23023400
2.07975700 -1.19509800
2.84685000 -3.47226300
248764400 1.37254300
4.08722200 -3.03292200
2.65084300 -4.47213100
3.02321000 2.53437500
434204600 2.60312600
5.19187400 1.50245800
3.36963800 0.30423700
4.70484000 0.34814400
6.46368800 1.65435900
7.32236500 0.53884000
-3.81925100 -2.15023700
-1.13660700 1.47824500
-1.93587600 1.85863600
0.65458900 3.12778400

-1.04966200
0.97292500
-1.34584100
-2.13575400
-1.50320700
-1.73374400
-0.72006900

-1.0308070
1.06526000
2.10688500
1.86363900
1.82435900
2.47380600
-1.21940400
-1.28163700
-1.51771600
-1.62150500
-1.71137800
1.85426200
-1.09591300

-0.65187600
-1.45974900
-0.21269000
-0.06722100
0.36573900
0.20366500

-0.82918200

-0.40976000
0.67464300
0.55537900
-0.43876800

2.89671000
1.36800700
243067600



(0N @Resfasfiasiiasiicsi@N@Nasfiasiiasiasfic i@ N @Nasiasiiasasiias i@ NIV asfasiiasias B O NG NG NN @ N@Nasas s asiiasasasijasasijasijasijasjasiiasjasjasiasiiasijariasiianiian

0.07368700
-0.42622600
-1.90700800
-0.60165800
-2.15406600
-1.07855600
-5.03784200
-2.11320600
-4.48195400

1.04822000

2.13684800

1.41490200

2.24926200

2.39206900

4.73845800

3.03520300

5.33182700

4.77092100

8.27453000

6.93216500

7.48032400

1.68503000
-4.84642300
-6.03334400
-7.10793900
-7.07671600
-4.85616400
-5.93777500
-6.06823800
-7.98831800
-7.91915800
-3.96985300
-5.89178400

1.23943100

3.41199400
4.17085700

3.23779200
4.02515400

5.11289700

3.58541600
4.40700000
-1.15357900
-0.45719700
-1.49435900
-2.05887100
-1.10788300
0.44112700
-0.14348200
-2.13542400
-2.70187400
-1.40350600
-2.93132500
-3.16197100
-1.92642500
-3.47175300
0.92548400

1.18443200

[Na,CO;OPhB(OH),]

o
C
o

-2.39246100
-1.50997100
-1.34593900

3.35754700
-1.80124400
-0.87468300
-1.39918400
-0.63840000

3.90932600

2.90841200
-0.22165100

0.50562500
0.21349200
0.95572900
-2.01885700
-1.32791100
3.41278600
3.50173400
-0.63951500
-0.52721300
-3.54478900
0.83674300
-0.33327300
0.25594800
-4.59740900
-1.42448500
-1.41419100
-0.58637200
0.26624700
-0.56293500
0.25782400
-2.06618900
-0.60382600

0.91241700
-0.54661300

0.90892800
-0.87999000

-1.31082300
-2.57993600
-1.24727200
-0.43561300
-2.64744900
-3.47731700
-2.61263400

4.30236500
5.64824100

4.11311800

4.31019300

6.46507500
5.67251300

5.86488800
-2.75590900
-3.12253900
-3.51248400
-2.74956500
-4.11461700
-3.12209600
-2.40602900
2.23180900
2.77216000

-0.26204400
-1.21952500
-2.20660200

0.79434000
0.62320100
0.42295200
3.16271300
2.87121300
-1.04178800
-1.55369000
-1.73885400
-1.89191700
3.14326900
1.97172500
2.15554900
0.77553300
0.07600700
0.83148400
-1.26002700
-0.55266500
-1.01831400
0.99388400
1.09764800
-0.49339100
-0.12073900
-0.13067300
-0.91958000
-0.61871200
0.48754200
1.00503500
1.29634100
-1.79174200
-1.26036300
0.71756500
1.63944600
2.16891600
-3.1233190
2.58426000
2.24663800
3.66695000
2.32633400
2.79848200
2.47079700
1.17708300
2.28020100
2.19767800
3.30701800
1.65799200
2.52077800
2.82416100
1.17000100
2.48264000
3.84167900
2.15977500
1.72479900
3.83605200
4.61612800
4.14898600
-2.56280500
-3.55343200

0.67775600
0.20138700
0.92593600

i)

i)

TTTOIZIOQOIZIONNNQ0ZIIZIOO®WZO

-0.93315600
0.26086000
-2.82692500
-3.57903800
-2.51886700
-3.87965900
-2.05400000
0.49484300
2.35641900
227510700
2.96643000
1.45452300
2.85161700
3.61247600
1.34431200
0.90683400
2.02965400
3.41063900
0.70707500
1.95283000

-0.99255000
0.99965300
0.83189700
1.73216500
1.02642500
2.43850800
0.21377500
-2.90842300
-1.74787300
-0.49286300
0.49355800
0.04282700
1.85744200
0.13835800
1.40811800
-0.66160900
2.34210300
2.56068600
1.75462000
3.40650900

TS (Transm.), iso2_down

Ni[P(n-

-0.91648900
-1.13482800
-0.05429600
0.63445800
-1.37788500
0.05738200
-1.66198200
-0.2528160
-0.09430900
0.15148300
-0.63193300
1.20437600
-0.37640800
-1.43266900
1.44084400
1.82905900
0.64996700
-0.99253500
2.25333000
0.84894600

Bu),](PyrCO)[Na,CO,0Ph][B(OH),PhOMe]

Ni

[oNoNolelHolcloloNoloNoNcloNoN"NoNoRoNoNoNoNoNoNo RO RO RO RO RO oo NoNO N N~

0.87095300
-1.23162800
0.96252600
1.77860800
1.29364100
0.73449300
1.39886500
3.15657500
-2.51525300
-1.13206600
-1.93792400
-3.43141500
-3.81532400
-2.13847800
-1.92016400
-3.69792600
-4.70721700
-5.88364800
-5.30263300
-2.89738500
1.13837800
0.89120400
2.97930500
2.88323300
3.20795200
4.06678400
3.82493800
496589300
5.21024900
3.16818600
4.29837000
6.35525300
6.60944600
-0.47407200
-2.19781000
-2.66285800
-1.83678900
-4.04428300

0.24394800
1.02954900
0.75765500

-2.29031100

-1.72858800

-0.60155500

-2.41276000
-3.70461600
0.29169600
2.81699400
0.92163500
1.13664900
0.82825200
3.77809300
5.21310500
1.15467800
0.35746100
1.19613800
0.98767900
6.18920400
1.86415700

-0.45062400

-1.80494600
0.42222600

-2.16747000

-1.91451500
0.69141100
1.45132100
2.02760600
1.03787600
1.82265400
2.75759200
3.37625800
-1.29426400

-2.18617700

-2.45922700

-2.93523600

-2.30221800

0.16107100
0.13752200
1.92545100
-0.65470400
-1.80976900
-1.72433200
-2.85709200
-2.1894910
1.22578900
0.58245200
-1.55487100
-1.77899700
-3.22097800
-0.03373800
0.42743900
1.65238700
2.46908800
2.93393000
-3.47902100
-0.20258400
241569200
2.81766800
-0.04778400
0.00816100
1.26315200
-0.94449200
1.03047700
0.83210700
-0.42136400
-1.23012700
-1.46038400
-0.52761000
-1.77354900
-3.7637860
-2.82918900
-1.65263300
-0.58763600
-1.32539900



-2.35291800 -3.26481500 0.66164900
-4.54605500 -2.62539400 -0.07038700
-3.71321000 -3.11465800 0.94114300
-1.70219400 -0.10071700 -1.87032800
-1.33822700 1.58978000 -2.18987700
-3.99327900 0.45689000 -1.12393400
-3.73986700 2.15779600 -1.51744300
-0.11082100 3.13170500 0.33368500
-1.17059500 2.86305500 1.67758500
-2.07087500 3.73695700 -1.13033700
-3.16292800 3.47072700 0.21284600
-2.00204800 -0.08222200 2.12139800
-2.86143900 -0.60528000 0.69367900
-3.34533600 2.01488400 2.24021800
-4.20518400 1.57939800 0.77630200
-4.19818900 -0.09172800 3.33340700
-5.05670900 -0.48956600 1.86305000
-6.59982500 0.60783600 3.51451500
-5.55433800 2.03004300 3.56362900
-6.42392000 1.62645400 2.08346700
-3.49734600 -0.20143900 -3.43853600
-3.24588000 1.48458000 -3.89647000
-5.56595600 0.75675600 -4.51541000
-5.88510800 0.31891000 -2.83526100
-5.63916800 2.01016600 -3.27282500
-0.88877900 5.51262600 0.19696800
-2.00205500 5.25407100 1.52205200
-2.72972500 7.21380300 0.14098900
-2.80942600 6.18905800 -1.29451700
-3.93281200 5.92577100 0.03883700
3.67488300 0.24931500 2.01525300
5.68321600 1.62407500 1.63055900
248739400 0.88449200 -2.06597400
446055100 2.26491000 -2.43892500
7.54500000 3.92332900 -1.65724100
6.72009900 2.63862300 -2.57876300
5.81145700 4.07757200 -2.04772600
4.87027200 -1.55264300 -0.56160000
-0.77429200 -3.07293500 -0.78846200
-4.70935400 -1.93528400 -2.10730600
-1.67825300 -3.63118600 1.43620100
-5.61076300 -2.49521800 0.12516000
-4.11308100 -3.36167100 1.92109500
2.38949300 -2.15869100 1.76886300
0.22593800 -1.62561600 2.44072000
0.20660800 -2.74238400 3.17869700
0.87236000 -2.71436400 4.34198900
1.55462700 -0.44153000 4.04831800
1.55321800 -1.59594400 4.82022400
-0.31638100 -1.66299800 1.49035700
0.86134500 -3.63768100 4.91927900
206640300 0.46489200 4.36263700
207155900 -1.63787600 5.77343900

eofiasfesiics N O NON QN @asijasfasfasiasfasiiasfasfasiiansiiasfasiiensiiasfiasiiasijasfiaziiasijarfiasiiasijasfiasiasiiasiafasiasfafansiiasfasfansiiasfasfasiiasfasiicsicr N O NO N Q!

TS (Transm.), iso2_up

Ni[P(n-
Bu),](PyrCO)[Na,CO,0Ph][B(OH),PhOMe]
Ni 1.04268400 0.05328600 0.09432500
P -0.97856400 1.01551200 -0.07978200
C 1.57587300 1.51289300 1.07525500
0 0.62133600 -2.35803700 1.21763300
C 0.47196800 -2.62558400 -0.11042800

206

i)

i)
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0.40322100
0.35641000
1.31170200
-1.82917100
-0.96671400
-2.00464600
-3.52109800
-4.15926600
-2.20197800
-1.96625500
-3.06978300
-3.62364500
-4.92257400
-5.66011800
-3.16265900
2.24465800
1.36822700
1.88344700
2.92263100
1.85141400
2.78288900
3.97438900
5.30792000
5.66612200
3.33324200
4.66730800
6.99660400
7.38411700
-0.73971300
-2.87880300
-3.62697700
-3.10396300
-5.03811800
-3.90512300
-5.82534100
-5.27440300
-1.77673300
-1.59443600
-3.93155100
-3.79859900
-0.13044400
-0.65416200
-2.46828100
-3.07175500
-1.05200500
-2.06166600
-2.83111800
-3.85076500
-2.86737000
-3.78327600
-5.29700000
-4.79978800
-5.70172300
-3.92520300
-3.68844000
-6.11203900
-6.14059900
-5.90647300
-1.08149300
-1.70893000
-2.97627200
-3.41733000

-1.63249900
-3.82673400
-4.71884100
0.55229200
2.85782800
0.43289500
0.60252900
0.27054100
3.63190400
5.13609600
1.31526500
0.75648600
1.41945800
0.49531300
5.94256500
2.64862700
1.58480800
-1.88595000
-0.68079000
-1.10054900
-2.98830500
-0.13758700
-0.22272800
-0.84324300
-1.28493200
-1.37498600
-0.87900300
-1.48113700
-3.14747100
-2.95806700
-2.77544100
-2.73656500
-2.58059100
-2.47684300
-2.30927400
-2.24042300
-0.63326900
0.93727400
-0.06673900
1.62253300
3.12960200
3.18053800
3.35165200
3.37315700
0.61616500
-0.51543600
2.38063700
1.26993500
0.86269200
-0.32297500
1.02039300
2.50123800
1.26335800
-0.77451600
0.88692300
0.21741300
-0.10426400
1.54665500
5.38747400
5.41230600
7.01866600
5.70378900

-0.89496800
-0.45336200
1.45639700
1.47889900
-0.14724900
-1.48551400
-1.42939200
-2.77196500
-0.58836200
-0.52304000
1.93179300
3.23605700
3.65650000
-2.77484300
-0.99404800
0.37588800
2.29319600
1.76486100
0.26309400
2.89120000
1.78012800
1.04291900
0.68194000
-0.52259900
-0.94438200
-1.34220600
-0.80080600
-2.02172800
-2.4683440
-2.22274200
-1.18338200
0.14532200
-1.28200000
1.25103200
-0.17065900
1.11364600
-1.60825700
-2.37292100
-0.66119400
-1.13718700
-0.80465700
0.85680500
-1.61702700
0.02911900
2.25352100
1.36499000
2.06335500
1.16240700
402561100
3.11362800
4.60341500
3.77985600
2.90204700
-3.01643000
-3.55297100
-3.73205900
-1.99442200
-2.58547000
-1.12487100
0.50892400
-0.93949600
-2.03206100



-4.04810500 5.72956600 -0.38577300
3.72975400 0.33992400 1.99060900
6.09504400 0.19123400 1.30707700
2.58499900 -1.70790400 -1.61130400
4.91722300 -1.85205200 -2.28515800
8.46981000 -1.40295100 -2.06847300
7.09576000 -2.53894000 -2.06079200
6.94581200 -0.96385600 -2.88386000
3.62652600 -2.72767800 2.15844000

-2.03763300 -2.91366000 0.28092400

-5.48470800 -2.61559900 -2.27529200

-3.44769300 -2.45155300 2.24139200

-6.89423300 -2.14455700 -0.30725700

-5.89420100 -2.02522000 1.98022300
1.43126200 -0.23233600 2.76256700
2.73520200 2.51049000 -0.92647700
3.30005600 3.49966300 -1.62412200
3.38610000 4.69152200 -1.01729100
236317600 3.89798300 0.99066900
2.93984000 4.94035000 0.27952400
2.66665200 1.53534900 -1.41471500
3.83720200 5.49179000 -1.60262300
1.98988700 4.02738300 2.00378400
3.04322500 5.93034000 0.71308500
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Ni[P(n-
Bu);](PyrCO)[Na,CO;0OPhB(OH),](PhOMe)
Iso2_down
Ni 0.62675000 0.84033800 0.00795800
-1.61231000 1.01360700 -0.16747300
0.55781000 1.81692500 1.56533800
1.91197800 -1.77665400 -0.03748300
1.66177800 -1.44952400 -1.34687800
0.77604500 -0.57121900 -1.52030600
2.26281500 -2.06441000 -2.26118700
a 4.37058600 -1.21257400 -2.2542050
-2.67803800 0.25410700 1.12685300
-2.03004500 2.81123600 -0.18504800
-2.20748800 0.28728400 -1.74733100
-3.69408200 0.02473800 -1.95272800
-3.94356500 -0.74186700 -3.24507900
-3.24104700 3.28896800 -0.97469800
-3.40407100 4.80224800 -0.90680200
-4.05693800 0.85296800 1.38063700
-4.81387300 0.09346200 2.46226500
-6.18137500 0.68481600 2.75210800
-5.40504100 -1.10295200 -3.43878800
-4.59431800 5.30558500 -1.70316200
0.42809800 3.01607700 1.77671300
0.78229000 0.86553500 2.71426600
3.08747100 -2.25206100 0.50641500
2.57205600 1.13126900 -0.10403400
3.12816700 -2.66195700 1.79159500
425233800 -2.28734800 -0.24017300
3.56021500 0.92272900 0.87989900
4.92282800 1.06642700 0.63498500
5.37109100 1.45694900 -0.63103400
3.06593400 1.50456900 -1.36636000
443333800 1.67698800 -1.64473000
6.72732800 1.59307000 -0.77918900
7.18268800 2.08692800 -2.02027100
a -0.02224800 -2.01992000 -3.3053000

ZOoonoOononoaoooownoonnoaonooanonoaonnNzoonon™
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-1.46348600
-2.00270300
-1.23356200
-3.41579300
-1.82351200
-3.99391200
-3.21028200
-1.68969600
-1.79601700
-4.06497000
-4.27474000
-1.12742400
-2.10995400
-3.14676500
-4.15928300
-2.09953700
-2.75898800
-3.96077600
-4.65424900
-4.20919000
-4.90879000
-6.71228800
-6.10267500
-6.81171000
-3.32633000
-3.58696700
-5.57053200
-5.76765100
-6.03732700
-2.48218700
-3.50169900
-4.69711600
-4.50259800
-5.52918400
3.26547400
5.66052800
2.36589200
4.74692000
826567100
6.94308600
6.75318600
4.98240700
-0.14990900
-4.04137900
-1.18614800
-5.07910900
-3.66930200
2.29841700
0.67537400

1.09568600
1.59334200
1.26921300
1.66628400
0.26217000

1.95630900

1.35578700
2.06158700
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Ni[P(n-

-3.01217400
-3.10640600
-3.12829500
-3.19711200
-3.25225800
-3.30914700
-3.34242800
-0.67812400
0.90710700
-0.58569500
0.95640300
3.32040800
3.11579200
2.98202700
2.81186500
0.27177200
-0.80844400
1.90944300
0.85197900
0.07495900
-0.95605400
0.12609200
1.72418800
0.68322100
-1.65207100
-0.14671400
-1.66956100
-1.71537000
-0.20902800
5.27972900
5.10375400
6.39257100
5.04250800
4.86495000
0.62059800
0.89579400
1.67919400
2.01034400
2.17690200
1.40380300
3.07042400
-2.54562200
-3.06591400
-3.18898900
-3.26712600
-3.37521000
-3.43138800
-2.52048200
-0.51740100
-1.42479500
-0.96043300
1.32179100
0.39245300
-0.91304800
-1.71220100
2.39324300
0.70572700

-2.08026300
-0.90609000
0.29766600
-0.72485500
1.55086300
0.53414100
1.69177300
-1.80024100
-2.55763400
-1.11866000
-1.94657900
-0.54553600
0.86615200
-2.02653300
-0.60645500
2.06104800
0.85681300
1.67194300
0.45906300
3.37977200
2.15237000
3.52809300
3.09017200
1.85606000
-3.21833100
-4.09923900
-4.35995100
-2.60494600
-3.48254300
-1.26599700
0.14505300
-1.64147300
-2.76273300
-1.34013500
1.88687600
1.41593700
-2.18500300
-2.63157600
-1.93839600
-2.84820500
-2.24990000
0.33074000
0.21641900
-1.61693700
243493200
0.61614300
2.67277900
2.28720500
2.53221400
3.42077100
4.57930100
3.94050700
4.89627300
1.60100900
5.27760600
4.10449400
5.85782400

Bu),](PyrCO)[Na,CO,0PhB(OH),](PhOMe)

Iso2_up

Ni 1.07310700 0.47920500 -0.13383800
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-1.14399100
1.38513000
0.92025000
0.97200800
0.69329200
1.20570600
2.23023400
-1.85356500
-1.51211100
-2.09543400
-3.61283900
-4.18411900
-2.87445100
-2.95245400
-3.21028700
-3.63086200
-5.02655900
-5.69567600
-4.27684300
1.68695500
1.29437100
2.02594500
3.01487700
2.05854000
3.03896900
3.98718000
5.31707700
5.74923800
3.49854800
4.83272900
7.07370700
7.53436400
-0.11250000
-2.13359600
-2.92088300
-2.44321600
-4.33628200
-3.30203000
-5.18376500
-4.68596500
-1.66456500
-1.81125500
-3.87039900
-4.09158100
-0.74225200
-1.28430300
-3.06926500
-3.67796700
-1.08793300
-1.87708200
-3.18477500
-3.98061300
-2.89974500
-3.58515000
-5.31140600
-5.10605500
-5.76983800
-3.72076700
-3.88286200
-6.08958800
-6.00775500
-6.17540000

0.95227000
1.91761600
-1.85867500
-2.27446600
-1.38148600
-3.47614900
-4.65530800
0.44558000
2.75463900
0.08885400
-0.04514100
-0.62747600
3.23009100
4.75099300
0.99046400
0.46411100
0.91110100
-0.75510400
5.25858300
3.25285400
1.80885200
-1.67412100
0.13558300
-0.73083500
-2.62082900
0.46148700
0.06731400
-0.66238600
-0.58091300
-0.98075200
-1.00948400
-1.70433400
-3.10936100
-3.50094100
-3.39624100
-3.10786200
-3.54693200
-2.94102000
-3.36769900
-3.05247100
-0.91906100
0.59074800
-0.70559200
0.92061800
3.15875000
3.19143900
2.82536200
2.84358100
0.71485900
-0.65199700
2.08956800
0.72223600
0.78514200
-0.63302500
0.54093000
2.00370600
0.54387700
-1.60856400
0.01067700
-1.20281100
-1.38671500
0.22286500

-0.12638900
0.94016700
1.13606900
-0.18330400
-1.02652600
-0.43503400
1.16021900
1.49166700
-0.29086200
-1.44154800
-1.35206500
-2.63892500
-0.77696600
-0.82532600
1.92255400
3.28925600
3.68357000
-2.60305700
-1.36608300
0.35251800
2.17632000
1.95453300
-0.18064500
2.91224600
1.86865800
0.78809300
0.68836000
-0.42279600
-1.29008100
-1.42581700
-0.43787000
-1.57633200
-2.4990230
-1.90710800
-0.88659100
0.42739100
-0.99614800
1.50777600
0.08889300
1.35760000
-1.49692600
-2.37876300
-0.51246900
-1.14860900
-0.96112600
0.69307500
-1.78015100
-0.13660800
2.23316500
1.46529700
1.94935500
1.18795500
4.04372400
3.27288500
4.67261600
3.70416000
2.96704800
-2.81054800
-3.48370400
-3.52076300
-1.76459300
-2.47997900
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-2.12396100
-2.78011600
-4.31638500
-4.45126700
-5.11511700
3.69697600
6.04370200
2.80977500
5.14317200
8.59973800
7.02742700
7.39360100
3.81106600
-1.36832800
-4.74556800
-2.88069400
-6.25905100
-5.35353300
1.56929700
1.97429700
2.17020200
2.08182000
1.61957300
1.81815200
2.03849300
2.22893400
1.39703000
1.76446600

5.13321500
5.15012400
6.35108700
4.89800900
491197700
1.02157900
0.32370600
-0.86112000
-1.53152200
-1.87727300
-2.67131300
-1.12082100
-2.31664700
-3.00400500
-3.77546500
-2.71234700
-3.47246100
-2.90976600
0.09252100
3.38477700
4.55210000
5.65405800
4.41680000
5.64085100
2.47714000
6.60118800
4.33685000
6.57285900

Ni[P(n-Bu);](Pyr)[Na,CO;0Ph]

Ni

o o

TTTZT TN 0o0ZZ2000000

0.88220700
-1.10985800
0.74940900
2.70628800
2.60666400
1.41795400
3.58931400
2.71485000
4.70127000
3.69358800
3.05244300
1.77769200
1.10326200
1.64505600
3.58470600
2.89718500
-1.54382600
-2.42029700
-1.29168400
-2.31387300
-2.23444500
-3.74883900
-4.71925100
-3.00684700
-3.15181200
-4.59967300
-3.23922700
-6.03882600
1.33769200
0.13619800
1.11017500
4.57502900

0.41811300
0.00757500
2.21005500
0.43298300
-0.85082800
-1.35006300
-1.55441200
-3.10809300
-0.20645400
-1.71911100
-1.14403900
-1.59403600
-0.97083800
0.14073600
-0.02122000
0.60010700
0.74158200
0.56329400
-1.82005200
-2.39433500
-3.91381000
-0.18485000
0.37593400
0.84938900
1.40909200
1.54197600
-4.50931000
-0.37358400
-2.46848400
-1.36330900
0.62705100
0.34050700

-1.43835900
0.18387500
-1.39146000
-2.38551200
-0.75215800
1.67566100
1.45636700
-2.08613000
-2.30948800
-1.42162100
-1.69975500
-2.49551400
2.35593500
0.56882200
-1.97984500
2.48802800
-0.05634000
220351500
2.69023500
-1.00922300
-1.62785300
-0.86979800
1.12219800
0.49920300
-1.61465200
-1.38781400
2.18352400
1.05396500

1.22760500
-0.50359400
-0.68162900
-1.93024000
-2.18436400
-1.94052400
-2.52959500
-0.9528450
-0.8462050
0.50985300
1.48884100
1.93867300
2.98231400
3.63139200
2.18407900
3.22031600
1.12268300
-1.67701000
-0.34138800
0.63035800
0.70721400
-1.68189300
-2.71360800
1.53307600
2.94282100
3.37829600
1.67667600
-2.74744800
1.45530400
3.29869600
4.44169200
1.90188400
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Ni[P(n-Bu);](Pyr)[Na,CO;0Ph-B(OH),PhOMe]
-0.72390700

Ni

TT TN Z00000™

3.34683600
-0.29026700
-1.45361400
-2.14586500
-3.33242900
-1.97189300
-2.57690300
-3.57268200
-4.21654000
-1.09127800
-0.96978400
-3.54458600
-3.50441300
-2.65040400
-2.60672500
-4.68585900
-5.15384000
-5.10916100
-1.21467000
-2.38606800
-3.16562400
-3.08609000
-4.26529900
-4.24623300
-4.89659200
-6.72377200
-5.88786700
-6.54310300
0.01844800
-0.03624600
0.66035100
1.46821200
1.42663300
-0.56444000
0.59966900
2.05279100

1.97414900

0.70458300
-1.02108900
0.90710600
2.38656500
1.80685300
0.73145300
2.29713800
4.16088800
-2.26339500
-0.41182400
-1.89176800
-3.31577500
-3.86020000
-1.19255600
-0.63179300
-3.16170800
-4.16580200
-5.06640400
-5.30531900
-1.32815700
-1.88700600
-1.22435400
-3.96080900

1.45886100
-2.16935400
-2.20407500
-1.97898600
-2.09661300

0.51659300

1.63205200
-1.24916800
-0.15071000

1.74053200

0.17395300

1.49732600
-0.12742500

2.38453600

0.75714300

1.94090500

2.21199400

0.57229800
-4.20177400
-4.33453400
-5.59922800
-4.12542700
-4.25963500

0.34824600

1.43839400

0.04097900
-1.43101200
-0.33204800
3.19197200

4.49042900
4.86428500
2.64251800
3.98369600

2.92340200

5.91894900

1.93228800

4.34043000

0.54014100
-0.14603500
-1.83128400
-2.41747800
-1.82738300
-3.45077400

-3.48275700

0.59248700

2.26968400

0.05399900

0.54199000

0.03569400

3.24198300

4.65539600

1.82130700
1.68079600

2.89379700

0.43793200

5.63577700
-1.04547300

0.34060200
0.17599900

3.71655400
-0.06161500
-1.35750000
1.63441600
0.34688000
-2.67726300
-1.47706900
-1.89297700
-0.68946700
1.11929100
1.86606200
0.82626000
1.48401900
2.99644100
3.64052400
4.39267800
2.71222900
3.36035700
1.00053100
-0.29632900
1.72200800
2.69091000
1.38650500
-3.70442900
-2.49896900
-3.49196500
-2.99025800
-1.77602000
-1.36470200
-1.02405300
0.05514300
0.44141800
0.81549200
-2.24904400
0.32475900
1.02761300
1.68561700

0.48636300
0.31179500
2.25387200
0.23874800
-0.84732500
-1.21791300
-1.34284400
0.29734300
1.65824900
0.15108600
-1.22870400
-1.47041200
-2.79960600
-0.72449300
-0.62742000
1.75842500
2.89566300
3.04202500
-3.03140900
-1.55408000
-1.20783300
-2.05460800
-0.65851200
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-3.37204700 1.63866900
0.62614800 2.20587200
-0.34597000 2.65179800
-1.16569000 2.90135700
-2.25332800 3.25729600
-1.70413300 0.46623900
-2.86828100 -0.31329900
-2.55693400 2.72582100
-3.70575900 1.98209300
-3.62340600 1.49985100
-4.77196000 0.78061900
-5.78110000 2.77392500
-4.48289200 3.79866300
-5.64093300 3.07396200
-3.76556600 -1.05820500
-3.22848600 0.41429300
-5.68188800 0.07348300
-5.95545200 0.03382900
-5.42395600 1.52724800
0.44576800 4.63447700
-0.72123500  4.99808000
-0.89715900 6.63844800
-1.25014700 5.32002700
-2.39534500 5.71639800
1.46921000 1.05878700
1.71126900 1.36303600
1.38292400 0.44753800
0.56347700 -1.07644000
0.81206300 -0.78330900
1.75752600 1.82433700
1.58253300 0.71457300
0.10481900 -2.02825200
0.56197000 -1.49184400
3.76475700 -0.91065500
3.33214700 0.54701400
4.34843700 -1.09303300
4.55849600 -1.64714000
3.68538900 1.71222400
343077400 2.98532500
2.80565500 3.13912800
2.68807000 0.74258400
241675100 2.00640700
4.16911600 1.61928900
3.71256800 3.87625800
2.61276300 4.42456300
2.37141600 -0.12234800
1.91460900 2.09794400
1.93089000 4.60382100
1.83617400 5.68071700
248771500 4.17280400
0.92772300 4.15645400
5.18097700 -0.61787400
4.32762400 -1.42306000
0.30345900 -3.77456300
-1.48699600 -4.59118100
-2.24597800 -3.91665500
-1.84761300 -3.55581300
-3.55071800 -3.47581100
-2.68534900 -2.85085100
-0.85293700 -3.85758500
-4.37523600 -2.76567800
-3.89196500 -3.72656400

-1.44751000
-0.20059500
1.17867500
-1.77097400
-0.44251900
2.59375100
1.53703300
1.91718900
0.81864300
3.83344100
2.72425500
3.86091800
3.24314800
2.12696400
-2.81957400
-3.61574400
-3.99131400
-2.24758000
-3.02239200
-0.83735800
0.41271900
-1.48104500
-2.60090600
-1.32078800
2.69358500
3.97876800
4.89708900
3.24417300
4.58299500
1.97228100
5.93468000
2.97404400
5.36899900
-0.01034900
-0.50696600
1.28991600
-0.98214200
0.19313000
-0.30158900
-1.54330200
-1.73901600
-2.26383700
1.16461900
0.25269900
-1.96121200
-2.32263200
-3.22185900
-3.18722500
-3.32890400
-4.02845200
-3.16110000
1.33516400
-1.88635400
-2.6310620
-1.80387600
-1.00821600
0.31801100
-1.39190700
1.17145000
0.65036300
-0.52954500
-2.39584900
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-3.96275300 -2.44652700 0.76672200
-2.33733700 -2.60462800 2.17614100
-5.36239400 -2.45446800 -0.87330800

-4.61730700

TS(transmet), from

Ni[P(n-Bu);](Pyr)[Na,CO;0Ph-B(OH),PhOMe]

Ni
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1.07784100
-1.06131700
1.42442500
1.31062100
1.05335600
0.68231200
1.15445500
2.49357300
-2.02324400
-1.20115400
-1.97469000
-3.50151400
-4.07181700
-2.46015000
-2.36899600
-3.27031000
-3.99602000
-5.22369600
-5.58910500
-3.60682700
-1.62921300
-1.60036300
-3.84755700
-3.90513500
-0.33024800
-1.01089900
-2.63085800
-3.34406600
-1.32538700
-2.28132000
-2.99637800
-3.96199300
-3.29852500
-4.27898200
-5.73512100
-4.96043800
-5.94634400
-3.66727300
-3.70863400
-5.98665300
-5.96314800
-6.01094000
-1.47933100
-2.20068700
-3.52701100
-3.77697000
-4.50260100
2.08699900
2.37847400
2.02605500
1.06853300
1.37924900
2.41005700
2.27593400
0.52811100

-1.90256000

0.35904900
1.00375300
2.09056600

-2.04647100

-2.40233900

-1.48251300

-3.61414300
-4.20045600
0.85824500
2.75219300

-0.02557100

-0.02891700

-0.82153700
3.21445900
4.67622500
1.71332500
1.35013400
2.20710000

-0.85193400
5.15382900

-1.05455700
0.27438800

-0.47953300
0.99082200
2.91629600
3.37882500
2.59357400
3.07661000
1.04759300

-0.20728400
2.77867000
1.58753900
1.43661400
0.28897500
1.92775800
3.26791300
2.10914800

-1.84166300

-0.37906000

-1.44632800

-1.29105700
0.15640000
4.81568800
5.29577400
6.20400700
4.56813900
5.05275300
3.02334400
4.28478400

4.68656500
2.55720400
3.86180900
2.72318100
5.71443500
1.92270700

1.44421200

0.01774300
-0.27367000
0.67420500
1.36772000
0.07618300
-0.71286800
-0.22332300
1.56022800
1.28679300
-0.84618600
-1.49486900
-1.47392000
-2.64315700
-1.56707500
-1.98692700
1.48299000
2.77217600
3.02119800
-2.63989000
-2.72444700
-1.33353100
-2.48483900
-0.53173400
-1.49959100
-1.49450700
0.03573900
-2.45801700
-0.93104700
2.11184000
1.35140500
1.49507100
0.64062300
3.61720900
2.72430300
3.94668300
3.09634500
2.20387800
-2.60129300
-3.58337100
-3.46842000
-1.70862500
-2.72492700
-2.61594300
-1.09558600
-3.01858900
-3.63444800
-2.10216900
-0.14600200
0.19138400
1.42094000
1.94572100
2.33273900
-1.14522200
1.68228400
2.65088600
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1.11301400
2.48938600
3.06402900
2.38481100
3.60118700
4.07637200
5.38928000
5.76307200
3.48737100
4.79983100
3.82202300
6.14791000
7.07240600
2.76936400
5.05964600
7.47131200
8.53762000
7.30496600
6.93795900
4.40933200
-0.25169900
-2.24343000
-3.02093900
-2.53404300
-4.43703300
-3.38648900
-1.45886300
-5.27715500
-4.85016000
-4.76970100
-2.96333900
-6.35251000
-5.43008600
1.66754400

4.23099900
-1.29833900
-0.05199900
-0.40765100
-2.17298800
0.72020700
0.74749700
0.01706600
-0.75119400
-0.73164600
1.29468800
1.33395000
0.10268700
-1.35038800
-1.29151600
-0.60894100
-0.42024800
-1.68794500
-0.26141900
-1.70339400

-3.24654300

-3.49334900
-3.24154600
-2.76614600
-3.40439300
-2.47029800
-2.62123800
-3.09685100
-3.76478400
-2.62087600
-2.10219600
-3.22824000
-2.38401000
0.21491800

Ni[P(n-Bu);](Pyr)[Na,CO;OPh-

B(OH),](PhOMe),
Isol
Ni 0.98799400

TT DTN Z00000T

-1.27097800
1.17700000
1.28169700
1.35322400
0.78066300
1.90529100
4.16021700

-1.88291300

-1.88248800

-2.13321700

-3.60862500

-4.12386700

-3.31603300

-3.64117300

-3.28609900

-3.61247900

-5.04002200

-5.60094700

-5.05828000

-1.55690000

-1.96374400

-3.73752900

-4.22421100

3.32013300
1.73655900
0.03141000
2.78717100
1.74357100
0.65656100
0.22125100
-0.91563000
-1.11851300
-1.59483200
1.54498700
0.73344600
-1.27407300
-1.67484700
-2.48829000
-2.43010100
-2.55152300
-2.31894000
-3.32348300
1.96636200
-2.1410050
-1.40946300
-0.40781600
0.84723100
-0.48793800
1.90610400
0.95782200
0.57313600
-1.42942800
1.78659100
2.84183100
0.45347800
2.61638100
2.62456400

0.77124400 -0.37735000
1.00140700 -0.37547300

2.57440800
-1.45003400
-1.94954800
-1.24040500
-3.05266300

-2.83410300

0.65235600
2.69069400
-0.16665800
-0.50873800
-1.35446700
2.88135900
4.34582600
1.08499400
0.69297500
1.02981600
-1.67930400
4.55347000
-1.09963800
0.23853500
-1.06816000
0.39510400

0.07080600
1.36469900
0.07916700
-0.79032200
-0.12120900
-0.0260130
1.32640200
-0.79425900
-1.50769800
-1.32117900
-2.47916800
-1.27085200
-1.53489100
1.73307400
3.16927100
3.55876600
-2.35385300
-2.03807800
-1.45729600
-2.51687700
-0.38397600
-1.23395600
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-1.19333800
-1.68142900
-3.47893500
-4.02723000
-1.14658200
-1.77363900
-3.39361600
-4.03029100
-2.90598500
-3.44140200
-5.25549600
-5.24361200
-5.75386900
-3.53098000
-3.93837800
-5.95113600
-5.79907200
-6.21075300
-2.92174000
-3.48317900
-5.27644700
-5.22887100
-5.79382700
1.32841200
1.38789600
1.30748700
1.12036700
1.18107100
1.39704800
1.35281700
1.02428600
1.13068800
2.34192400
2.92706500
2.17353200
3.57655900
3.83159800
5.19820300
5.74615400
3.51543600
4.89744300
3.45379800
5.87011100
7.10340400
2.88163500
5.29684900
7.67870700
8.75400200
7.31470000
7.47378900
4.21946000
0.31586200
-1.66196500
-2.43575300
-1.97146700
-3.82273100
-2.82081000
-0.91516500
-4.66353300
-4.22091100
-4.18325500
-2.40972300

3.07493100
3.31114300
2.30353000
2.47904600
1.11493300
-0.43314100
2.17327900
0.63368200
1.18710300
-0.38569700
0.76145100
2.10040100
0.49282100
-2.27814200
-0.81889000
-2.31363900
-2.20923400
-0.76839700
4.75005100
491971700
5.60939400
401458100
4.18467500
3.60541000
4.91453800
5.26379200
2.98544700
4.33923700
3.36049200
6.33158800
2.24831800
4.67170500
-1.31003900
0.57408400
-0.61733200
-1.86171600
1.10176000
0.84727800
0.07005400
-0.21086900
-0.45995000
1.73887600
1.26404800
-0.10817800
-0.65059800
-1.02705300
-0.81087000
-0.82243100
-1.84724500
-0.32082500
-1.53842800
-3.24785500
-3.78960700
-3.62473700
-3.08258400
-3.96097200
-2.85907000
-2.83002100
-3.72030500
-4.38630100
-3.15594000
-2.43979600

-1.55771500
0.09116400
-2.19187000
-0.53805700
2.00028800
1.45441100
1.61937200
1.06471700
3.85092400
3.28601800
4.59686800
3.44499100
2.92425100
-2.52445400
-3.42287300
-3.17419200
-1.41605000
-2.35650200
-2.25988100
-0.61137100
-2.22065800
-2.97652400
-1.31508100
-0.87180800
-0.58672400
0.70342600
1.41082800
1.73575100
-1.93418700
0.91789200
2.20992100
2.77011200
2.22623200
-0.37181400
3.38262500
1.95707300
0.57319400
0.54288000
-0.48396300
-1.37917800
-1.46087000
1.37380800
1.28995400
-0.45048400
-2.15084800
-2.29950800
-1.53083500
-1.35413400
-1.58705400
-2.49128700
2.59617700
-2.0453350
-1.41282900
-0.38931400
0.84657900
-0.41859800
1.92380600
0.92991200
0.66006900
-1.33926300
1.84628300
2.84344500
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-5.71977400
-4.84495700
1.27830000

-3.97633800
-2.96912800
-0.27647400

Ni[P(n-Bu);](Pyr)[Na,CO;OPh-
B(OH),]J(PhOMe), Iso2

Ni
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1.06935300
-1.19814700
1.26487300
1.25913000
1.24537300
0.85367900
1.54929300
3.11345800
-1.79272800
-1.77939200
-2.11960900
-3.60488400
-4.19704200
-3.21533200
-3.48380800
-3.15654200
-3.48099100
-4.85775100
-5.68163100
-4.90188200
-1.58601500
-1.95133300
-3.73359800
-4.17126300
-1.09712400
-1.53392900
-3.42507600
-3.92531800
-1.01516100
-1.75077400
-3.19332100
-3.94180300
-2.71206100
-3.41005100
-5.07186300
-4.95555900
-5.63927200
-3.64820300
-4.02124300
-6.08877600
-5.86940500
-6.25052800
-2.76477600
-3.27858500
-5.07823900
-5.11822400
-5.63578300
1.41705600
1.47167600
1.38547300
1.20353200
1.25948300
1.49051000
1.42647700
1.11429000
1.20522300

0.78177900
1.00611600
2.57881200

-1.57365600

-2.02898300

-1.20049100

-3.22200500
-3.99949900
0.65627200
2.70924300

-0.14015700

-0.41499200

-1.20784800
2.95144000
4.42527900
1.17125100
0.77659600
1.24055800

-1.47194400
4.68871400
-1.09785000
0.24333700
-0.98695500
0.51563500
3.06834000
3.32686700
2.37028900
2.58921500

1.04916300

-0.43730500
2.26647800
0.78345300

1.18438200

-0.31583100
0.96392800
2.32898300
0.79801000
-2.15530500
-0.65612800
-2.06719400
-2.01950200
-0.53594800
4.78867000
5.00348200
5.75103300
4.14696500
4.36083000
3.61305000
4.92132000
5.26328700
2.97980800
4.33298600
3.37294300
6.33035000
2.23219900
4.66177300

0.57524800
2.68828700
3.46442700

-0.39560700
-0.36044500
0.07382300
1.25719300
-0.05223900
-0.91342600
-0.26924100
1.11678300
1.34846600
-0.77061700
-1.46877500
-1.24717200
-2.40532900
-1.21467400
-1.49064500
1.79140900
3.22703600
3.66624500
-2.23440300
-1.96352700
-1.41352200
-2.48656500
-0.31721400
-1.12152900
-1.55245400
0.10536300
-2.12420000
-0.45988100
2.01922900
1.44815500
1.69898500
1.12982700
3.89780200
3.31673300
4.70249700
3.58792900
3.03869200
-2.49434400
-3.34151300
-3.05787200
-1.30457200
-2.19041600
-2.23743800
-0.57916800
-2.15414600
-2.89088700
-1.21925400
-0.86444800
-0.57328400
0.71854800
1.41667900
1.74605000
-1.92760600
0.93832600
2.20545800
2.78167500
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2.41300800
3.00895800
2.24944200
3.59746200
3.92419200
5.28491300
5.80949900
3.58379600
4.94997200
3.55777500
5.96852100
7.15728700
2.94261600
5.33079400
7.71011100
8.78199600
7.29711400
7.54007800
3.07038600
4.36727300
0.11446900
-1.79013600
-2.54010200
-2.04680500
-3.92977200
-2.87398900
-0.98724300
-4.74702700
-4.34944000
-4.23941300
-2.44247300
-5.80687200
-4.88384400

-1.10333800
0.59028500
-0.17127500
-1.76344500
1.14999400
0.84575700
-0.00434100
-0.24783500
-0.54515100
1.83690800
1.28615400
-0.23253000
-0.71390500
-1.19030700
-1.03198500
-1.08008900
-2.05005000
-0.59630900
0.08068000
-1.17823200
-3.10672900
-3.72913900
-3.58492100
-3.07486700
-3.91093800
-2.86374500
-2.83583600
-3.68704300
-4.31190800
-3.15010200
-2.46164800
-3.93260100
-2.97331000

Ni[P(n-Bu);](Pyr)(PhOMe), iso-1

Ni
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-1.06092300
1.20203400
1.89692200
1.90218100
1.95620000
3.30461800
3.69217500
3.37853800
3.81238700
3.31060000
3.71567400
5.07730200
5.10989100
5.21830200

-2.93686600

-1.14142100
1.82082800
1.18618700
4.04625200
3.36273800
1.86646400
1.27603300
4.08487600
3.44870300
1.79073200
1.19005900
4.03285300

-0.45259900
-0.53735000
0.69774000
-0.08339500
-2.16335200
0.50744300
0.85084100
-2.49114900
-3.87714800
0.51155900
1.62724800
1.46374800
1.43789000
-4.23402300
-0.46065900
1.39756400
-0.98057300
0.63492400
-0.18557600
1.41711000
-2.24265300
-2.92779000
-1.74492400
-2.43424000
1.67372500
0.73660000
0.46277100

1.84518000
-0.42612700
2.82005600
1.54054300
0.48965300
0.48729100
-0.49502900
-1.39855000
-1.45365900
1.25303300
1.21024700
-0.43695600
-2.14620300
-2.24100500
-1.46139700
-1.26910900
-1.45398000
-2.45425400
3.24898400
1.52610500
-2.2461250
-1.47543200
-0.43137600
0.80733400
-0.43964100
1.90463400
0.87700600
0.66028000
-1.36174300
1.84787000
2.82249700
0.59066200
2.70501800

-0.00481300
0.01130500
-1.17001400
1.65757800
-0.44055000
1.74791300
3.18069400
-0.00012200
-0.45962400
-1.70497900
-2.65967100
3.28380100
-3.22918000
-0.01185600
-0.07090200
0.03502700
2.28631400
2.07981800
1.33010200
1.13365600
-1.53262000
-0.04306300
-0.38511800
1.09523000
-0.67503600
-2.00913300
-0.88000900
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3.38688200
3.63732100
2.94559900
5.84250400
5.14475500
3.65192800
2.98206300
5.38477500
3.74326100
3.09799100
5.51342300
5.95211300
5.30245700
5.86304700
5.18637800
5.34054100
-1.17903700
-1.04955500
-0.90098100
-1.02497500
-0.89129400
-1.30795600
-0.79696000
-1.03134200
-0.78841200
-3.60967300
-4.97332500
-5.72437800
-3.72264100
-5.09679100
-3.05516300
-5.48454000
-7.05748100
-3.26170600
-5.66307800
-7.84241300
-8.86368200
-7.51381000
-7.81803300

-0.45410900
-0.05778400
1.53866700
0.78115600
2.38883400
2.58898300
1.68830300
2.24800800
-3.92887700
-4.62136400
-5.23056700
-3.52154400
-4.21949500
1.40559500
0.49831600
1.70492400
2.14137600
3.47286400
4.13542800
2.12391500
3.51050200
1.63352200
5.21735900
1.61567300
4.09697500
-0.45629500
-0.69869800
-0.92420900
-0.64869100
-0.89377200
-0.26560800
-0.71089900
-1.15040600
-0.61290800
-1.05088800
-1.35448200
-1.51184900
-2.23651300
-0.48335900

TS(decarb.) from Ni[P(n-
Bu);](Pyr)[Na,CO;0Ph-B(OH),](PhOMe),

Isol

Ni

o000 zZzo00000™

1.43738900
-0.65948400
2.40429100
0.51029000
0.50610800
0.93464100
0.00338600
-1.93964500
-1.38198000
-0.64954800
-1.87691300
-3.36881400
-4.01577100
-1.86295000
-1.52593500
-2.72361400
-3.03777200
-4.42749000
-5.50257800

0.22085600
1.00338300
1.82090200

-2.31278700

-2.65399000

-1.79241000

-3.75851000
-4.83388300
0.84903100
2.81982200
0.27328400
0.61069000
0.31804300
3.59142300
5.06273300
1.47418200
1.34365000
1.84138700
0.61927200

-2.22569300
3.79563600
3.60019400
2.89885300
2.70146400

-2.13286000

-3.47478200

-3.91006800

-1.55475000

-0.08232500

-0.35159400

-0.40337900
1.08006200

-2.43442200

-3.78713200
4.31715300

-1.15493500

-1.22367800

-0.06974100
1.22651900
1.17381100

-2.11280600

-0.14639000
2.19019100
2.08384300

-1.30753900

-1.40275700

-0.24313300
1.07456400
1.00451800

-2.22635700

-2.36217800

-0.43321600
2.06196200
1.91760700
0.72358500
0.37664100
1.28863100
1.39099000

-0.12995200
-0.11021700
0.04778700
1.51514700
0.18385500
-0.63417000
-0.12119100
-0.0302980
1.58548100
-0.45424900
-1.29506900
-1.28428300
-2.63215100
-0.95380900
-1.16780500
1.94403300
3.42913500
3.78203000
-2.65049700
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-2.69351500
-1.76967700
-1.45078100
-3.87262100
-3.53896300
0.16138500
-0.25974000
-2.21659800
-2.70849000
-0.60155800
-1.40204400
-2.73401700
-3.52339600
-2.28019200
-2.93504300
-4.63712200
-4.55338200
-5.19459300
-3.84420100
-3.50405000
-5.95426400
-6.02651900
-5.69460700
-0.66721700
-1.18008700
-2.43109300
-3.03478800
-3.54908200
2.64425200
2.74841300
2.64559900
2.35484500
2.46400000
2.75486400
2.72478400
2.20341700
2.39604200
1.70139700
3.38020800
1.66085100
2.84599600
4.25850000
5.49786200
5.92613800
3.86705500
5.10186800
3.95980500
6.16353500
7.15757600
3.25298300
5.41428900
7.61328700
8.59992400
6.95060600
7.69671300
3.63301800
-0.59754200
-2.66735900
-3.52084900
-3.12727200
-4.89840600
-4.03726600

5.86756100
-0.81318500
0.51833200
0.01760000
1.66070200
2.95563700
3.27885500
3.16357600
3.51075600
1.27692600
-0.22955400
2.53675500
0.99527500
1.88694600
0.28953000
1.75150800
2.89453600
1.27284900
-0.73833800
0.90371500
0.40124900
0.02180800
1.67439200
5.13688000
5.49218100
6.91862200
547267400
5.83586200
2.68236800
4.01031200
4.58889800
2.47397200
3.85437600
2.24410700
5.67483900
1.88735800
4.36470600
-1.80426300
0.23021400
-0.77704900
-2.46111200
0.10799700
-0.50370800
-1.01490400
-0.24361900
-0.87844800
0.50894600
-0.58437800
-1.60176800
-0.13644800
-1.25573200
-2.10867200
-2.53233500
-2.89407700
-1.31801400
-1.95200100
-2.73273900
-3.27261900
-2.75117500
-2.34242000
-2.58540900
-1.80975900

-1.70883500
-1.18090800
-2.28086200
-0.51132200
-1.02327300
-1.18076600
0.46564300
-1.90310700
-0.25731800
2.23574800
1.80389800
1.66541600
1.36629900
401070100
3.72533100
4.85162300
3.50830000
3.24407900
-2.88512400
-3.41089000
-3.62290300
-1.89643600
-2.42556900
-1.84963800
-0.21722700
-1.85888800
-2.67216700
-1.02519100
-1.05587000
-0.99906200
0.20846800
1.30709400
1.38176500
-2.05074000
0.23435600
2.21323000
2.34043700
2.04187100
-0.06467100
2.94336900
1.72436800
1.03438800
0.92728600
-0.30558400
-1.29948900
-1.42565200
2.00180500
1.78317100
-0.31409700
-2.19344700
-2.39462600
-1.55170400
-1.36487700
-1.93766400
-2.30859400
1.94925400
-2.2241330
-1.53243100
-0.68745200
0.62203100
-0.99920200
1.53182400
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-2.07206200
-5.79394400
-5.23460700
-5.38019100
-3.68471600
-6.83881200
-6.08779900

0.78100500

-2.41416500
-2.04983700
-2.87685700
-1.65237700
-1.49935700
-1.93637600
-1.23400900
-0.38791100

TS(reductive elimination)
from Ni[P(n-Bu);](Pyr)[Na,CO;OPh-
B(OH),]J(PhOMe), Iso2

Ni

NZODNIITTIITITTII T IOI I T NI TN T T T T I T T IOOQOQOO00O0O0OO0O0NZOO0N0ONQT

1.58572600
-0.31954300
1.62963900
1.70515000
1.28774300
1.78926400
0.41782900

0.01223600
0.32636600
2.70119600
-3.07413800
-2.94202100
-2.01427200
-3.76335500

-0.33665300 -4.41440000

-1.15133400
-0.00300500
-1.61750600
-3.04359800
-3.82390700
-0.97746700
-0.38503200
-2.27795800
-2.69429600
-3.85601000
-5.23671600
-1.32854000
-1.65062500
-1.17970100
-3.56753200
-3.05201900

0.97814400

0.16136400
-1.26526300
-1.90970800
-0.32032800
-1.49741900
-1.97498300
-3.15675300
-1.82913300
-2.97551900
-4.14616800
-3.60831500
-4.73452000
-3.85204800
-3.27968800
-5.80537000
-5.78026700
-5.23197500

0.55359000
-0.09923100
-0.88749700
-1.59624200
-2.26169900

1.05408600

0.10477700
-0.35246800

-1.14915300
1.41271300
1.17299300
1.35118800
2.35667100
2.52073500
3.48525200

-0.98185900

-2.30603700

-2.16819200
2.56505200
4.61936000
0.61480800
2.15002000
0.38707000
1.67755200
1.86517400
0.73527400
3.08727400
2.09801000

-1.69711500

-1.74441800

-0.28504200

-0.53887400

-2.75495700

-2.99888300

-3.12828500

-1.49061100

-1.75670800
2.00603800
3.31346300
3.26058600
1.61386500
2.96522400
3.89444700
2.93126400
5.30745900
5.20300100
4.23904000
2.61342600
3.41580400
4.38670500

0.89387000
-0.08253600
-1.99292600

1.19299600

2.51553300
-0.36804000

1.90259400

2.97209700

-0.66138900
0.43022400
-1.14121500
0.75144600
-0.55777000
-1.24931400
-0.92307000

1.0950690
1.18009600
1.90844200
-0.57616400
-0.06049600
-0.89627500
2.28620000
3.30496000
2.19336700
2.82177400
3.78903100
-0.38246900
3.66280700
-1.52195000
-0.82329400
-0.09013900
0.98605600
1.71606000
2.75779900
1.38826500
2.68520000
1.65109400
0.32165300
2.98899900
1.71378900
3.33692500
2.01297900
4.22585300
4.61319600
3.28086000
-1.93743300
-0.91226300
-1.00731800
-0.35970500
0.63809300
2.90181700
4.20996200
4.38941200
2.77483400
4.09218100
-2.42903500
-2.90683800
-2.09987500
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1.14387900
0.13942700
1.38161700
-1.13772300
1.53876400
-0.25048400
2.75018300
2.63865500
2.36314500
4.00806600
3.31002500
4.40609200
4.93558400
3.21361600
4.37279500
2.96514900
4.90369100
5.98142800
2.98788200
4.77536500
6.72112500
7.57570600
6.12458900
7.07075800
3.03863800
4.69992300
-0.08371200
-2.12430800
-3.31965600
-3.76448300
-4.28986500
-5.02806700
-3.06498000
-5.55317700
-3.99829600
-5.94022800
-5.30974000
-6.25170700
-6.92847200

3.75003100
4.58530900
1.82702500
5.02325200
3.91502500
5.38588700
-2.20186000
1.73408800
-1.13598100
-2.60921300
1.91870200
1.17439600
0.19565100
0.72888100
0.00180400
2.68899400
1.35029200
-0.55315000
0.74001000
-0.73669600
-1.31659000
-1.72477700
-2.14186100
-0.68764100
-0.44786300
-1.98368500
-2.14685000
-1.82496400
-1.72629500
-2.49723100
-0.83559900
-2.33750400
-3.22338300
-0.69307700
-0.24124900
-1.42683800
-2.93834700
0.01533900
-1.30264000

Prod: (reductive elimination)
from Ni[P(n-Bu);](Pyr)[Na,CO;OPh-
B(OH),]J(PhOMe), Isol

Ni

o000 zZzo00000™

1.58572600
-0.31954300
1.62963900
1.70515000
1.28774300
1.78926400
0.41782900
-0.33665300
-1.15133400
-0.00300500
-1.61750600
-3.04359800
-3.82390700
-0.97746700
-0.38503200
-2.27795800
-2.69429600
-3.85601000
-5.23671600

0.01223600
0.32636600
2.70119600
-3.07413800
-2.94202100
-2.01427200
-3.76335500
-4.41440000
-1.14915300
1.41271300
1.17299300
1.35118800
2.35667100
2.52073500
3.48525200
-0.98185900
-2.30603700
-2.16819200
2.56505200

-0.33985100
-0.81463300
-3.10867200
-2.50450500
0.65881100
-0.19016100
1.16251900
-0.66891100
1.91700900
0.87477400
0.58899200
0.96366200
0.08580200
-1.55050200
-1.15301900
1.27431800
1.91418300
0.60302200
-2.61664000
-1.83921400
-0.33851000
0.20136500
-0.74752900
-1.16547600
1.99615800
1.13651000
-2.7205270
-2.33697600
-1.86365200
-0.74643400
-2.41255300
-0.19029400
-0.32695600
-1.85593400
-3.27757600
-0.72931700
0.67551900
-2.30115100
-0.29556700

-0.66138900
0.43022400
-1.14121500
0.75144600
-0.55777000
-1.24931400
-0.92307000

1.0950690
1.18009600
1.90844200
-0.57616400
-0.06049600
-0.89627500
2.28620000
3.30496000
2.19336700
2.82177400
3.78903100
-0.38246900
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-1.32854000
-1.65062500
-1.17970100
-3.56753200
-3.05201900
0.97814400
0.16136400
-1.26526300
-1.90970800
-0.32032800
-1.49741900
-1.97498300
-3.15675300
-1.82913300
-2.97551900
-4.14616800
-3.60831500
-4.73452000
-3.85204800
-3.27968800
-5.80537000
-5.78026700
-5.23197500
0.55359000
-0.09923100
-0.88749700
-1.59624200
-2.26169900
1.05408600
0.10477700
-0.35246800
1.14387900
0.13942700
1.38161700
-1.13772300
1.53876400
-0.25048400
2.75018300
2.63865500
2.36314500
4.00806600
3.31002500
4.40609200
4.93558400
3.21361600
4.37279500
2.96514900
4.90369100
5.98142800
2.98788200
4.77536500
6.72112500
7.57570600
6.12458900
7.07075800
3.03863800
4.69992300
-0.08371200
-2.12430800
-3.31965600
-3.76448300
-4.28986500

4.61936000
0.61480800
2.15002000
0.38707000
1.67755200
1.86517400
0.73527400
3.08727400
2.09801000
-1.69711500
-1.74441800
-0.28504200
-0.53887400
-2.75495700
-2.99888300
-3.12828500
-1.49061100
-1.75670800
2.00603800
3.31346300
3.26058600
1.61386500
2.96522400
3.89444700
2.93126400
5.30745900
5.20300100
4.23904000
2.61342600
3.41580400
4.38670500
3.75003100
4.58530900
1.82702500
5.02325200
3.91502500
5.38588700
-2.20186000
1.73408800
-1.13598100
-2.60921300
1.91870200
1.17439600
0.19565100
0.72888100
0.00180400
2.68899400
1.35029200
-0.55315000
0.74001000
-0.73669600
-1.31659000
-1.72477700
-2.14186100
-0.68764100
-0.44786300
-1.98368500
-2.14685000
-1.82496400
-1.72629500
-2.49723100
-0.83559900

3.66280700
-1.52195000
-0.82329400
-0.09013900

0.98605600

1.71606000

2.75779900

1.38826500

2.68520000

1.65109400
0.32165300
2.98899900
1.71378900

3.33692500

2.01297900

4.22585300

4.61319600

3.28086000
-1.93743300
-0.91226300
-1.00731800
-0.35970500

0.63809300
2.90181700

4.20996200

4.38941200

2.77483400

4.09218100
-2.42903500
-2.90683800
-2.09987500
-0.33985100
-0.81463300
-3.10867200
-2.50450500
0.65881100
-0.19016100

1.16251900
-0.66891100

1.91700900

0.87477400
0.58899200
0.96366200
0.08580200
-1.55050200
-1.15301900

1.27431800

1.91418300
0.60302200
-2.61664000
-1.83921400
-0.33851000
0.20136500
-0.74752900
-1.16547600

1.99615800

1.13651000

-2.7205270
-2.33697600
-1.86365200
-0.74643400
-2.41255300
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-5.02806700
-3.06498000
-5.55317700
-3.99829600
-5.94022800
-5.30974000
-6.25170700
-6.92847200

-2.33750400
-3.22338300
-0.69307700
-0.24124900
-1.42683800
-2.93834700

0.01533900
-1.30264000

Prod: (reductive elimination)
from Ni[P(n-Bu);](Pyr)[Na,CO;OPh-
B(OH),]J(PhOMe), Iso2

Ni

NZONIITTIZITITTII T OI I T NI TN T T T T I T T IOOQOQOO00O0O0OO0O0NZOO0N0ONQT

1.54535300
-0.29849200
1.49842600
2.31135500
1.58702800
1.86362400
0.70515000
-1.33958500
-1.13578100
-0.03240900
-1.57451000
-3.03713500
-3.75055000
-1.07165400
-0.55682900
-2.27136100
-2.64120300
-3.89218100
-5.20053000
-1.57106100
-1.52954300
-1.15070200
-3.54224600
-3.12726000
0.92396600
0.16206900
-1.36871600
-1.98928700
-0.32520800
-1.48089200
-1.99508600
-3.15727200
-1.79242900
-2.78773300
-4.12988600
-3.78145300
-4.75833600
-3.68594200
-3.20188600
-5.69874500
-5.75816300
-5.28182400
0.36815000
-0.26617200
-1.18677300
-1.84845700
-2.49207400
0.84617500
-0.14866100
-0.57093400

0.01447500
0.34547000
2.66733400
-3.21823800
-3.01945100
-2.00985500
-3.86797000
-4.42646200
-1.07067000
1.58942700
1.09762400
1.25740500
222746300
2.67426400
3.76832100
-0.82697100
-2.09711400
-1.94629900
2.46280900
4.87723700
0.53354600
2.07849400
0.28204200
1.62448700
2.07009700
1.01563000
3.13529500
2.24064600
-1.61229600
-1.73353400
-0.04449100
-0.45743800
-2.40827100
-2.90994800
-2.86047600
-1.13940700
-1.70069600
1.84288900
3.18167800
3.14724900
1.52022300
2.89370800
4.18632900
3.32817600
5.66294900
5.34631400
4.49160100
2.46923900
3.21500200
4.24363200

-0.19029400
-0.32695600
-1.85593400
-3.27757600
-0.72931700

0.67551900
-2.30115100
-0.29556700

-0.53247000
0.59689200
-1.27736000
0.81029000
-0.31842100
-1.03799600
-0.57918200
0.0887130
1.45371800
1.95738700
-0.51265700
-0.10891300
-1.04319300
2.21377200
3.13975600
2.44060400
3.19782800
4.04314300
-0.66391300
3.35571300
-1.45552300
-0.76196300
-0.13613200
0.92060900
1.70978600
2.87506400
1.26035900
2.63522300
1.96703700
0.64525000
3.16237200
1.91035900
3.82254900
246895200
4.59455200
4.77547100
3.41838600
-2.07141600
-1.04780500
-1.35715400
-0.66439400
0.34050000
2.71539500
4.10341600
4.01201000
2.40482500
3.80620200
-2.51538400
-2.99381000
-2.24157700

215

1.04274800 3.77153900
-0.00251300 4.55326200
1.14774600 1.63798700
-1.39109600 4.83472800
1.49617700 4.02081600
-0.36488700 5.39903800
3.24911400 -2.26560300
2.56550400 1.76955400
2.89038600 -1.07605500
4.54947700 -2.65694400
3.32581600 2.08574900
446871100 1.41081000
495598200 0.35925800
3.09355300 0.69925600
430147400 0.03501300
3.00269500 2.89732500
5.01387200 1.65927300
6.07916700 -0.27647700
2.76117300 0.58220000
4.66702000 -0.75404200
6.72041200 -1.16401100
7.63052800 -1.50042200
6.08923300 -2.03264400
6.97903500 -0.65521600
5.11364200 -1.91352400

-0.17966500 -2.20454800

-2.11019700 -2.87969400
-3.27775900 -2.28993400
-4.23716400 -2.44076100

-3.65867500
-5.48327900
-3.97468600
-4.90593200
-2.94329800
-5.83751900
-6.19014600
-5.15787200
-6.81455600

2.03884200

TTZTTTZTOTZTOTZTONQNNO0OZITIITIINDTOINDNITOINDITINNONONNOO0ONW I DT ITON

Ni[P(n-Bu),][Na,CO,OPh-B(OH),],

-1.45649700
-1.82725800
-3.05824900
-0.84707900
-1.30738400
-1.03016100
-1.97561000
-0.21773800
-0.55823900
-0.73238200

Ni -0.60913300 -0.22766200

1.47469400 0.12149200

-3.56991500
-4.53700700
-4.16180900
-5.67587000

1.98446100
2.14773400
2.55457600
3.94828700
4.64054000
3.61943200
3.95060300
3.25834000
3.46060300
4.71756100
6.02065100
5.40538800
1.95885700
2.60773600

TTOOOCQOOO000zZz200000

1.74967000
1.72546900
1.94632000
1.41648100

a -4.70473700 -0.22078800

-0.60934900

1.85620700
-0.75368100
-1.23506000
-1.97026300

2.13352400

3.61957600
-0.15074900
-0.84560400
-0.39003800
-2.47982800

3.91416000
-1.61851400
-0.09717100

-0.53442600
-1.01043600
-3.15249200
-2.64599800
0.42080500
-0.43090500
1.25747600
-0.79564400
1.81335400
1.25377600
0.38257000
0.72356000
-0.09013100
-1.61485900
-1.25516700
1.03009400
1.62943400
0.38892600
-2.64592000
-1.90438700
-0.51197700
-0.01441600
-0.73687600
-1.44896000
1.50570000
-2.1687440
-1.29134000
-1.33481200
-0.29769400
-2.41987700
-0.35666300
0.56348900
-2.47025600
-3.22968600
-1.44618500
0.45830800
-3.32237500
-1.49493500
1.47696800

0.73784200
0.32159700
-0.94972500
0.07455200
1.25259400
-0.32592300
-1.8309740
-1.31417900
0.26564800
1.55586300
1.17117000
2.31202200
0.54876000
0.49720800
-2.01382900
-3.35458300
-4.07410800
1.93699200
0.81687700
1.87769600
2.43572500
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3.88019600
4.57813400
1.53662900
1.87149300
3.88457800
4.25985100
1.13315800
1.99563300
3.22513200
4.13806700
2.58047300
3.49433600
4.84741900
4.69284600
5.61163000
4.00750800
4.71262200
6.50301900
5.96996800
6.67980200
3.29700800
3.69952500
5.62636600
5.66827600
6.07613300
-2.21199500
-1.43405400
-1.67780100
-0.55211200
-2.44423400
-5.40525500
-4.22600400
-3.03614800
-2.62675300
-2.08926100
-1.38107100
-3.34688200
-0.80480500
-2.50335700
-0.49505700
-1.13667000
-0.25747900
0.44474100

-1.90553800
-0.39492200
2.42370200
2.25924500
1.74103600
1.59733000
-0.44701500
-1.69733500
0.93666600
-0.32941500
-0.66842400
-1.93186400
-0.89775900
0.68720400
-0.58794700
-2.80723300
-1.29960900
-3.00485600
-3.17495000
-1.65673000
4.15832200
4.00795100
4.98440600
3.56408000
3.40992500
1.59463800
1.32671800
1.69633000
1.07968600
1.82631600
-0.03293700
-1.10399400
-1.64760000
-2.40385300
-1.49420800
-3.07483400
-2.57773100
-2.15802700
-1.17261400
-2.99013000
-3.69326900
-2.32970000
-3.53978800

0.30230300
0.85189100
0.97990300
-0.72064600
1.54122800
-0.16362600
-1.99090100
-1.15922800
-2.17580600
-1.38218900
-3.98770200
-3.19290900
-5.03412100
-4.27198500
-3.47288500
2.63731600
3.17951400
2.76626000
1.09187800
1.64001400
1.19700900
-0.49957300
0.77331000
1.82113700
0.11266400
-0.68408300
-1.77015600
0.57385400
-1.45019700
1.18203100
1.7024440
0.16536600
0.09150400
-1.02371300
1.17841900
-1.05021300
-1.82587800
1.12470700
2.13977300
-0.00053500
-1.91320500
2.05612100
-0.01769100
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Supplementary Methods
1. General

Unless otherwise noted, all materials including dry solvents were obtained from commercial
suppliers and used as received. Ni(OAc);'4H,O and P(n-Bu); were obtained from Kanto
Chemicals. Na,COs was obtained from Wako Chemicals. Toluene was purified by Glass Contour.
Anisole and 1,4-dioxane were distilled with Na/ketyl before the use. Phenyl nicotinate (1A)',
phenyl 2-naphthoate (1B)', phenyl thiophene-2-carboxylate (1K)', phenyl thiophene-3-
carboxylate (1L)', phenyl furan-3-carboxylate (1N)', phenyl furan-2-carboxylate (10)', phenyl
2-phenylthiazole-4-carboxylate (1R)', phenyl isonicotinate (1T)', phenyl 2-phenylquinoline-4-
carboxylate (1V)', phenyl picolinatephenyl (1AC)', pyrazine-2-carboxylate (1AD)', 4-oxo-4H-
chromene-2-carboxylic acid (1AB)*, 5-(methoxycarbonyl)nicotinic acid (1AA)’, and 4-
methylpiperazine- 1-carbothioamide (1S)* were synthesized according to procedures reported in
the literature. Phenyl 3-methylbenzoate (1J)°, phenyl 4-fluorobenzoate (1G)°, methyl phenyl
terephthalate (1F)’, phenyl 4-methylbenzoate (1H)', phenyl I-naphthoate (1C)*, phenyl 2-
methoxybenzoate (1E)®, and phenyl quinoline-3-carboxylate (1W)® were synthesized by known
procedures using the corresponding carboxylic acids, phenol, EDC-HCI, and DMAP, and the
spectra matched with those of reported compounds in the literature. Unless otherwise noted, all
reactions were performed with dry solvents under an atmosphere of N, gas in dried glassware
using standard vacuum-line techniques. All coupling reactions were performed in 20-mL glass
vessel tubes equipped with J. Young® O-ring tap and heated in an 8-well reaction block (heater +
magnetic stirrer) unless otherwise noted. All work-up and purification procedures were carried
out with reagent-grade solvents in air.

Analytical thin-layer chromatography (TLC) was performed using E. Merck silica gel 60
F2s4 precoated plates (0.25 mm). The developed chromatogram was analyzed by UV lamp (254
nm). Flash column chromatography was performed with E. Merck silica gel 60 (230—400 mesh)
or Biotage Isolera” equipped with Biotage SNAP Cartridge KP-Sil columns using hexane/EtOAc
as an eluent. Preparative thin-layer chromatography (PTLC) was performed using Wakogel B5-F
silica coated plates (0.75 mm) prepared in our laboratory. Preparative high performance liquid
chromatography (preparative HPLC) was performed with a Biotage Isolera®, one equipped with
Biotage SNAP Cartridge KP-C18-HS columns using acetonitrile/water as an eluent. Preparative
gel permeation chromatography (GPC) was performed with a JAI LC-9204 instrument equipped
with JAIGEL-1H/JAIGEL-2H columns using chloroform as an eluent. Gas chromatography (GC)
analysis was conducted on a Shimadzu GC-2010 instrument equipped with a HP-5 column (30 m
x 0.25 mm, Hewlett-Packard) with dodecane as an internal standard. GCMS analysis was
conducted on a Shimadzu GCMS-QP2010 instrument equipped with a HP-5 column (30 m x
0.25 mm, Hewlett-Packard). High-resolution mass spectra (HRMS) were obtained from a JEOL
JMS-T100TD instrument (DART), Thermo Scientific Exactive Plus Orbitrap MS (ESI) and
MSI.TOKYO Inc. MULTUM-FAB (FAB). Nuclear magnetic resonance (NMR) spectra were
recorded on a JEOL JNM-ECA-400 (‘"H 400 MHz, *C 100 MHz) and INM-ECA-600 (‘H 600
MHz, *C 150 MHz) spectrometer. Chemical shifts for 'H NMR are expressed in parts per
million (ppm) relative to tetramethylsilane (8 0.00 ppm). Chemical shifts for °C NMR are
expressed in ppm relative to CDCl; (0 77.0 ppm). Data are reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, dd = doublet of doublets, t = triplet, td = triplet of doublets,
q = quartet, m = multiplet, br = broad signal), coupling constant (Hz), and integration.
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2. Preparation of Arenecarboxylic Acid Phenyl Esters 1

2-1. Method A
SOCIy, reflux, 1 h
; then PhOH, Et3N,
o) DMAP, CH.Cl,, rt

O
-
OH OPh

Thionyl chloride (0.5 M) was added to the carboxylic acid (1.0 equiv) and the mixture was
refluxed for 1 h. The solution was concentrated in vacuo. To the residue were added CH,Cl, (0.5
M), phenol (1.0 equiv), and then N,N-dimethyl-4-aminopyridine (DMAP: 1 mol%). After cooling
the mixture to 0 °C, triethylamine (Et;N: 1.2 equiv) was slowly added and then the reaction
mixture was warmed to room temperature. After stirring the mixture for 1 h, NaHCOsaq was
added to the resulting mixture to quench the reaction. The mixture was extracted three times with
CH,Cl,. The combined organic layer was dried over Na,SOs, and then filtrated. The filtrate was
concentrated in vacuo and the residue was purified by recrystallization or flash column
chromatography to afford the corresponding phenyl ester 1.

1X
Phenyl 6-(trifluoromethyl)nicotinate (1X)

Following the method A, purification by recrystallization (hexane) afforded 1X as a white
solid (741 mg, 88% yield; 3.15 mmol scale). 'H NMR (CDCls, 400 MHz) & 9.48 (s, 1H), 8.64 (d,
J=28.0 Hz, 1H), 7.86 (d, J = 8.0 Hz, 1H), 7.47 (t, J = 8.0 Hz, 2H), 7.33 (t, J = 8.0 Hz, 1H), 7.24
(d, J= 8.0 Hz, 2H); >C NMR (CDCls, 100 MHz) & 162.6, 151.7 (q, Jc_r = 35 Hz), 151.4, 150.2,
139.3, 129.7, 128.1, 126.5, 121.4, 121.0 (q, Jcr = 279 Hz), 120.3 (q, Jcr = 3.0 Hz); HRMS
(DART) m/z calcd for C13HoF3NO, [M+H]': 268.0585, found: 268.0585.

Phenyl 5-fluoronicotinate (1Y)

Following the method A, purification by flash column chromatography (hexane/EtOAc =
5:1) afforded 1Y as a white solid (470 mg, 77% yield; 2.65 mmol scale). 'H NMR (CDCls, 400
MHz) 6 9.22 (s, 1H), 8.72 (d, /= 2.8 Hz, 1H), 8.16-8.11 (m, 1H), 7.45 (t, /= 8.0 Hz, 2H), 7.30 (t,
J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H); *C NMR (CDCls, 100 MHz) § 161.5 (d, Je_r = 238
Hz), 157.7, 150.3, 147.0 (d, Jc_r = 4.0 Hz), 142.6 (d, Jcr = 24 Hz), 129.6, 126.9 (d, Jcr = 3.0
Hz), 126.4, 124.0 (d, Jc_r = 20 Hz), 121.3; HRMS (DART) m/z calcd for C;;HoFNO, [M+H]":
218.0617, found: 218.0620.

2-2. Method B
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PhOH (1.0 equiv)
EDC-HCI (1.1 equiv)

O  DMAP (25 mol%) o)
o3 - ()
OH CH20|2, r.t. OPh

To a round-bottomed flask with the carboxylic acid (1.0 equiv) were added phenol (1.0
equiv), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC-HCI: 1.1 equiv),
N,N-dimethyl-4-aminopyridine (DMAP: 0.25 equiv) and CH,Cl, (0.5 M). After stirring the
mixture for several hours with monitoring reaction progress with TLC, the reaction was quenched
with saturated NaHCOsaq and extracted three times with CH,Cl,. The combined organic layer

was dried over Na,SQ., filtrated, and concentrated in vacuo. The residue was purified by
recrystallization or flash column chromatography to afford the corresponding phenyl ester 1.

N O
r/\/)_.(/
0 OPh
1Q

Phenyl oxazole-4-carboxylate (1Q)

Following the method B, purification by flash column chromatography (hexane/EtOAc =
5:1) afforded 1Q as a white solid (800 mg, 96% yield; 4.4 mmol scale). "H NMR (CDCls, 400
MHz) 6 8.45 (s, 1H), 8.02 (s, 1H), 7.43 (t, J= 7.6 Hz, 2H), 7.28 (t, /= 7.6 Hz, 1H), 7.22 (d, J =
7.6 Hz, 2H); °C NMR (CDCls, 100 MHz) § 159.2, 151.6, 150.1, 145.1, 132.7, 129.5, 126.2,
121.5; HRMS (DART) m/z caled for CoHsNO; [M+H]": 190.0504, found: 190.0505.

Phenyl benzo|b]|thiophene-2-carboxylate (1P)

Following the method B, purification by recrystallization (hexane) afforded 1P as a white
solid (708 mg, 93% yield; 3.0 mmol scale). '"H NMR (CDCls, 400 MHz) § 8.25 (s, 1H), 7.93 (d, J
=8.0 Hz, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.50 (dd, J = 8.4, 7.2 Hz, 1H), 7.47-7.40 (m, 3H), 7.31—
7.23 (m, 3H); °C NMR (CDCls;, 100 MHz) § 161.2, 150.6, 142.6, 138.6, 132.7, 131.9, 129.5,
127.3, 126.1, 125.7, 125.1, 122.8, 121.6; HRMS (DART) m/z caled for CisH;;0,S [M+H]":
255.0480, found: 255.0477.

(0]
\/ A\
N= OPh
OMe
1AA

Phenyl 2-methoxynicotinate (1AA)

Following the method B, purification by flash column chromatography (hexane/EtOAc =
7:1) afforded 1AA as colorless liquid (1.22 g, 91% yield; 6.0 mmol scale). 'H NMR (CDCls, 400
MHz) 8 8.38 (d, /= 5.2 Hz, 1H), 8.35 (d, J = 7.6 Hz, 1H), 7.42 (t, J = 8.0 Hz, 2H), 7.27 (t, J =
8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.01 (dd, J = 7.6, 5.2 Hz, 1H), 4.08 (s, 3H); °C NMR
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(CDCl3, 100 MHz) & 163.4, 163.0, 151.6, 150.8, 141.8, 129.5, 126.0, 121.8, 116.5, 113.4, 54.3;
HRMS (DART) m/z caled for C13H;pNO; [M+H]": 230.0817, found: 230.0819.

)

Ph
0 @)

O
1AB

Phenyl 4-0x0-4H-chromene-2-carboxylate (1AB)

Following the method B, purification by flash column chromatography (hexane/EtOAc =
10:1) afforded 1AB as a yellow solid (462 mg, 30% yield; 5.8 mmol scale). '"H NMR (CDCls,
400 MHz) 6 8.23 (d, J=8.4 Hz, 1H), 7.78 (t, /= 8.8 Hz, 1H), 7.65 (d, /= 8.8 Hz, 1H), 7.51-7.43
(m, 3H), 7.33 (t, J = 7.6 Hz, 1H), 7.31 (s, 1H), 7.25 (d, J = 7.6 Hz, 2H); >C NMR (CDCls, 100
MHz) 6 178.2, 159.1, 156.0, 151.6, 150.0, 134.9, 129.7, 126.7, 126.1, 125.8, 124.4, 121.1, 118.8,
115.7; HRMS (DART) m/z calcd for CiH;;04 [M+H]": 267.0657, found: 267,0654.

0]
MeO
(@)
7\
N= OPh
1Z

3-Methyl 5-phenyl pyridine-3,5-dicarboxylate (1Z)

Following the method B, purification by recrystallization from hexane afforded 1Z as a
white solid (570 mg, 44% yield; 5.0 mmol scale). "H NMR (CDCls, 400 MHz) 8 9.53 (d, J = 0.8
Hz, 1H), 9.44 (d, J=2.0 Hz, 1H), 9.03 (dd, J = 2.0, 0.8 Hz, 1H), 7.46 (t, J = 8.0 Hz, 2H), 7.32 (t,
J = 8.0 Hz, 1H), 7.24 (d, J = 8.0 Hz, 2H), 4.02 (s, 3H); °C NMR (CDCls, 100 MHz) & 164.8,
163.0, 154.7, 154.6, 150.3, 138.5, 129.6, 126.4, 126.1, 125.6, 121.4, 52.8; HRMS (DART) m/z
caled for C14H,NO4 [M+H]": 258.0766, found: 258.0770.

o~ Y4
N= OPh
S1
Phenyl 6-chloronicotinate (S1)

Following the method B, purification by recrystallization (hexane) afforded S1 as a white
solid (1.82 g, 79% yield; 10 mmol scale). "H NMR (CDCls, 400 MHz) § 9.17 (d, J = 2.8 Hz, 1H),
8.39 (dd, J= 8.4, 2.8 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.46 (dd, J = 8.0, 7.6 Hz, 2H), 7.31 (t, J =
8.0 Hz, 1H), 7.22 (d, J= 7.6 Hz, 2H); *C NMR (CDCls, 100 MHz) § 163.0, 156.3, 151.6, 150.3,
140.0, 129.6, 126.4, 124.6, 124.4, 121.4; HRMS (DART) m/z calcd for C;,HyCINO, [M+H]":
234.0322, found: 234.0318.
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HNEt, (1.1 equiv)

O Hinig base (1.5 equiv O

Cl _(/_4\>_< qu : Et,N _(/__\>_(

N = OPh DMF, r.t., 3 days N= OPh
S1 [37%] 1U

To a solution of phenyl 6-chloronicotinate (S1: 467 mg, 2.0 mmol) in DMF (4.0 mL) were
added diethylamine (160.9 mg, 2.2 mmol, 1.1 equiv) and N,N-diisopropylethylamine (Hiinig
base: 510 mL, 3.0 mmol, 1.5 equiv). The mixture was stirred for 3 days at room temperature. The
reaction was quenched with NH4Claq and extracted four times with EtOAc. The combined
organic layers were washed with brine, and then dried over Na,SOj4. After filtration of the organic
layer, the mixture was concentrated in vacuo. Purification by flash column chromatography
(hexane/EtOAc = 15:1 to 10:1) afforded 1U as a white solid (198 mg, 37% yield). '"H NMR
(CDCl3, 400 MHz) 8 8.96 (d, J = 2.0 Hz, 1H), 8.08 (dd, /= 9.2, 2.0 Hz, 1H), 7.40 (t, J = 8.0 Hz,
2H), 7.24 (t, J = 8.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 6.48 (d, /= 9.2 Hz, 1H), 3.59 (q, /= 7.2
Hz, 4H), 1.22 (t, J = 7.2 Hz, 6H); *C NMR (CDCl;, 100 MHz) & 164.8, 159.5, 152.3, 151.0,
138.4, 129.3, 125.5, 121.8, 112.2, 104.4, 42.9, 12.8; HRMS (DART) m/z calcd for C;sHi9N,O»

[M+H]": 271.1447, found: 271.1451.
OPh

1AG
Phenyl 2-(p-tolyl)acetate (1AG)

Following the method B, purification by flash column chromatography (hexane/EtOAc =
20:1) afforded 1AG as colorless oil (1.12 g, 99% yield; 5 mmol scale). 'H NMR (CDCls, 400
MHz) 8§ 7.34 (t, J = 7.6 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 7.21 (t, J = 7.6 Hz, 1H), 7.16 (d, J =
8.0 Hz, 2H), 7.05 (d, J = 7.6 Hz, 2H), 3.81 (s, 2H), 2.35 (s, 3H); °C NMR (CDCls, 100 MHz) &
170.2, 150.8, 137.0, 130.4, 129.4, 129.3, 129.1, 125.8, 121.4, 41.0, 21.1; HRMS (ESI) m/z calcd
for CsH;40,Na [M+Na]": 249.0886, found: 249.0876.

z o)

X OPh

1AH
Phenyl 2-(naphthalen-2-yl)acetate (1AH)

Following the method B, purification by recrystallization (hexane) afforded 1AH as a white
solid (1.10 g, 76% yield; 5 mmol scale). "H NMR (CDCls, 400 MHz) & 7.88-7.80 (m, 4H), 7.54—
7.44 (m, 3H), 7.35 (dd, J = 8.0, 7.6 Hz, 2H), 7.21 (t, J/ = 7.6 Hz, 1H), 7.06 (d, J = 8.0 Hz, 2H),
4.02 (s, 2H); C NMR (CDCls;, 100 MHz) & 170.0, 150.7, 133.5, 132.6, 130.9, 129.4, 128.4,
128.1, 127.71, 127.67, 127.2, 126.3, 126.0, 125.9, 121.4, 41.6; HRMS (ESI) m/z calcd for
Ci3H40,Na [M+Na]": 285.0886, found: 285.0876.
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PhOH (1.0 equiv)

Me .
(COCl), (1.2 equiv) Et3N (1.2 equiv)
@) ) ° O
m DMF (cat.) m DMAP (1 mol%) m
S OH CH,Cl, s ¢l rt. S
r.t. 1M

Phenyl 3-methylthiophene-2-carboxylate (1M)

To a solution of 3-methylthiophene-2-carboxylic acid (713 mg, 5.0 mmol, 1.0 equiv) in
CH,Cl; (10 mL) were added oxalyl chloride (762 mg, 6.0 mmol, 1.2 equiv) and a portion of
DMEF. After stirring for 1.5 h at room temperature, phenol (470 mg, 5.0 mmol, 1.0 equiv) and
N, N-dimethyl-4-aminopyridine (DMAP: 6.1 mg, 0.05 mmol, 1 mol%) were added to the mixture.
Triethylamine (Et;N: 470 mg, 6.0 mmol, 1.2 equiv) was slowly added to the mixture at 0 °C.
After stirring the solution overnight, the reaction mixture was quenched with saturated
NaHCOsaq and extracted three times with CH,Cl,. The combined organic layer was dried over
NaySO,, filtrated, and concentrated in vacuo. Purification by flash column chromatography
(hexane/EtOAc = 20:1) afforded 1M as brown oil (990 mg, 91% yield). '"H NMR (CDCls, 400
MHz) § 7.49 (d, J = 5.2 Hz, 1H), 7.42 (t, J = 8.0 Hz, 2H), 7.26 (t, J = 8.0 Hz, 1H), 7.21 (d, J =
8.0 Hz, 2H), 6.99 (d, J = 5.2 Hz, 1H), 2.61 (s, 3H); °*C NMR (CDCls, 100 MHz) & 161.1, 150.5,
148.0, 131.9, 131.1, 129.4, 125.9, 125.6, 121.8, 16.1; HRMS (DART) m/z calcd for Ci,H;,0,S
[M+H]": 219.0480, found: 219.0483.

Br O
S KH/ILOE SMOEt
t ~
|/\NJ\NH2 0 I/\N/‘\N o
%
/N\) EtOH, reflux /N\)
S2 S3
SMONa SMOPh
NaOH (\NJ\\N o  (COCI (\NJ\\N 0
— > — >
EtOH/H,0 /N\) then PhOH /N\)
o4 EtsN, DMAP s

[69% 3 steps]
Phenyl 2-(4-methylpiperazin-1-yl)thiazole-4-carboxylate (1S)

A mixture of 4-methylpiperazine-1-carbothioamide (1.1 g, 6.7 mmol, 1.0 equiv) and ethyl 3-
bromo-2-oxopropanoate (935 mL, 7.4 mmol, 1.1 equiv) in EtOH (10 mL) was refluxed overnight.
After cooling to room temperature, the mixture was concentrated in vacuo. NaHCO3;aq was added
to the resulted solid and the mixture was extracted with Et,O. The combined organic layer was
dried over MgSQs,, filtrated, and concentrated in vacuo to afford ethyl 2-(4-methylpiperazin-1-
yl)thiazole-4-carboxylate (S3: 1.57 g, 91% yield) as orange oil. S3 was used without further
purification.

The obtained oil S3 (1.57 g, 6.1 mmol) was treated with NaOH (270 mg, 6.7 mmol, 1.1
equiv) in EtOH/H,O (10 mL/5 mL) at room temperature. After stirring overnight, the mixture
was concentrated in vacuo to afford sodium 2-(4-methylpiperazin-1-yl)thiazole-4-carboxylate S4
(1.53 g, quant.) as a yellow solid.

To a solution of the sodium carboxylate S4 (1.53 g, 6.14 mmol) in CH,Cl, (20 mL) were
added oxalyl chloride (791 mL, 9.2 mmol, 1.5 equiv) and a portion of DMF. After stirring for 1.5
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h, phenol (866 mg, 9.2 mmol, 1.5 equiv) and N, N-dimethyl-4-aminopyridine (DMAP: 10.0 mg,
0.05 mmol, 1 mol%) were added to the mixture. Then, triethylamine (Et;N: 1.72 mL, 12 mmol,
2.0 equiv) was slowly added to the mixture at 0 °C. After stirring the solution overnight, the
reaction mixture was quenched with saturated NaHCOsaq and extracted three times with CH,Cl,.
The combined organic layer was dried over Na,SOj, filtrated, and concentrated in vacuo.
Purification by flash column chromatography (CHCl3/MeOH = 20:1) and then preparative HPLC
(H,O/MeCN) afforded phenyl 2-(4-methylpiperazin-1-yl)thiazole-4-carboxylate 1S as a brown
solid (1.38 g, 74% yield). '"H NMR (CDCls, 400 MHz) & 7.67 (s, 1H), 7.40 (dd, J = 8.0, 7.6 Hz,
2H), 7.24 (t,J=8.0 Hz, 1H), 7.19 (d, /= 7.6 Hz, 2H), 3.59 (t, J = 4.8 Hz, 4H), 2.53 (t, /= 4.8 Hz,
4H), 2.34 (s, 3H); >C NMR (CDCl3, 100 MHz) § 170.9, 159.9, 150.7, 143.0, 129.4, 125.8, 121.7,
118.2, 54.1, 48.3, 46.1; HRMS (DART) m/z calcd for C;sH;3N30,S [M+H]": 304.1120, found:
304.1125.

0] PhOH (1 equiv) (0]
EtsN (1.2 equiv)
Cl DMAP (cat.) OPh
>

iD

To a solution of phenol (470 mg, 5.0 mmol, 1.0 equiv), DMAP (6.0 mg, 0.05 mmol, 1
mol%) and Et;N (607 mg, 6.0 mmol, 1.2 equiv) in CH,Cl, (5 mL) was slowly added 3,5-
dimethylbenzoyl chloride (0.74 mL, 5.0 mmol, 1.0 equiv) at 0 °C. After stirring for 3 h, the
reaction mixture was quenched with saturated NaHCOsaq and extracted three times with CH,Cl,.
The combined organic layer was dried over Na,SOj, filtrated, and concentrated in vacuo.
Purification by flash column chromatography (hexane/EtOAc = 50:1) afforded 1D as colorless
liquid (1.13 g, quant). '"H NMR (CDCls, 400 MHz) & 7.83 (s, 2H), 7.43 (t, J = 8.4 Hz, 2H), 7.30—
7.24 (m, 2H), 7.21 (d, J= 8.4 Hz, 2H), 2.41 (s, 6H); °C NMR (CDCls, 100 MHz) 8 165.5, 151.0,
138.3, 135.2, 129.5, 129.4, 127.9, 125.8, 121.7, 21.2; HRMS (DART) m/z calcd for Ci5H;50,
[M+H]": 227.1072, found: 227.1075.

PhOH (1.1 equiv)

O OH PivCI (3.0 equiv) O&-OH  EDC-HCI (1.1 equiv) O OPh
DMAP cat. DMAP (20 mol%)
> >
CH20|2, r.t. CH2C|2, r.t.
HO 0 o
_a(&o _(ko
S5 4

To a solution of 3-hydroxybenzoic acid (1.38 g, 10 mmol) and DMAP (12.0 mg, 0.1 mmol,
1 mol%) in pyridine (12 mL) was added pivaloyl chloride (3.62 g, 30 mmol, 3.0 equiv) at 0 °C.
This solution was allowed to warm to room temperature and stirred for 1 h. To the mixture was
carefully added water (30 mL) and stirred overnight at room temperature. This solution was
extracted three times with CH,Cl,. The combined organic layer was washed with 2.0M H,SO4
(20 mL) three times. The organic layer was dried over Na,SO4 and filtrated. The filtrate was
concentrated in vacuo to afford 3-(pivaloyloxy)benzoic acid (S5: 2.15 g, 97% yield) as a white
solid.
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A mixture of S5 (2.15 g, 9.7 mmol, 1.0 equiv), phenol (1.0 g, 10.7 mmol, 1.1 equiv), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC-HCI: 2.0 g, 10.7 mmol, 1.1
equiv), and N,N-dimethylaminopyridine (DMAP: 237 mg, 1.9 mmol, 0.2 equiv) in CH,Cl, (20
mL) was stirred for 3 h at room temperature. After quenching the reaction with NaHCOsaq, the
mixture was extracted three times with CH,Cl,. The combined organic layer was dried over
NaySO,, filtrated, and then concentrated in vacuo. The residue was purified by flash column
chromatography (hexane/EtOAc = 20:1) to afford phenyl 3-(pivaloyloxy)benzoate 4 as a white
solid (2.56 g, 88% yield). '"H NMR (CDCls;, 400 MHz) & 8.07 (d, J = 8.0 Hz, 1H), 7.88 (s, 1H),
7.52 (t,J= 8.0 Hz, 1H), 7.43 (t, /= 8.0 Hz, 2H), 7.34 (d, /= 8.0 Hz, 1H), 7.27 (t,J = 8.0 Hz, 1H),
7.20 (d, J = 8.0 Hz, 2H), 1.36 (s, 9H); °C NMR (CDCl;, 100 MHz) § 176.9, 164.3, 151.2, 150.8,
131.0, 129.54, 129.50, 127.4, 127.0, 126.0, 123.3, 121.6, 39.1, 27.1; HRMS (DART) m/z calcd
for C1gH1904 [M+H]": 299.1283, found: 299.1285.

3. Procedure for the Ni-Catalyzed Decarbonylative Cross-Coupling of 1 and 2

Ni(OAc), (5 mol%)
P(n-Bu)3 (20 mol%)

(0] Na,COg3 (2 equiv)
OPh toluene (1.6 mL)

1 (0.40 mmol) 2(15equiv)  190°C,24h 3

General Procedure: A 20-mL glass vessel equipped with J. Young® O-ring tap containing a
magnetic stirring bar and Ni(OAc),-4H,O (5.0 mg, 0.020 mmol, 5 mol%) was dried with a
heatgun under reduced pressure and filled with N, gas after cooling to room temperature. To this
vessel was added phenyl arenecarboxylic acid phenyl ester 1 (0.40 mmol, 1.0 equiv), arylboronic
acid 2 (0.60 mmol, 1.5 equiv), and Na,CO; (84.8 mg, 0.8 mmol, 2.0 equiv). The vessel was
vacuumed and refilled N, gas three times. To this was added P(n-Bu); (19.0 mL, 0.08 mmol, 20
mol%) and toluene (1.6 mL). The vessel was sealed with O-ring tap and then heated at 150 °C for
24 h in an 8-well reaction block with stirring. After cooling the reaction mixture to room
temperature, the mixture was passed through a short silica gel pad with EtOAc. The filtrate was
concentrated and the residue was purified by flash column chromatography or PTLC to afford the
corresponding cross-coupling product 3.

7\ OMe

3Aa
3-(4-Methoxyphenyl)pyridine (3Aa)’

Purification by flash column chromatography (hexane/Et,O = 2:1) afforded 3Aa as a white
solid (using 5 mol% catalyst, for 24 h; 69.7 mg, 95% yield: using 3 mol% catalyst, for 48 h; 73.4
mg, >99% yield). '"H NMR (CDCls, 400 MHz) & 8.82 (d, J = 2.4 Hz, 1H), 8.55 (d, J = 4.8 Hz,
1H), 7.83 (dd, J = 8.0, 2.4 Hz, 1H), 7.53 (d, /= 9.2 Hz, 2H), 7.34 (dd, J = 8.0, 4.8 Hz, 1H), 7.02
(d, J = 9.2 Hz, 2H), 3.87 (s, 3H); °C NMR (CDCl;, 100 MHz) & 159.7, 147.9, 147.8, 136.2,
133.8,130.2, 128.1, 123.4, 114.5, 55.3; HRMS (ESI) m/z calcd for C;,H;,NO [M+H]™: 186.0913,
found: 186.0912.
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3Ba
2-(4-Methoxyphenyl)naphthalene (3Ba)"

Purification by flash column chromatography (hexane/CHCl; = 5:1) afforded 3Ba as a white
solid (84.9 mg, 91% yield). "H NMR (CDCls, 400 MHz) & 7.98 (s, 1H), 7.91-7.82 (m, 3H), 7.71
(dd, J = 8.4, 1.6 Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.52-7.42 (m, 2H), 7.01 (d, J = 8.8 Hz, 2H),
3.86 (s, 3H); °C NMR (CDCl;, 100 MHz) & 159.2, 138.1, 133.7, 133.6, 132.3, 128.4, 128.3,
128.0, 127.6, 126.2, 125.6, 125.4, 125.0, 114.3, 55.4; HRMS (DART) m/z calcd for C;7H;s0

[M+H]+: 235.1123, found: 235.1120.
3Ca

1-(4-Methoxyphenyl)naphthalene (3Ca)"’

Purification by flash column chromatography (hexane/EtOAc = 100:1) afforded 3Ca as a
white solid (90.2 mg, 96% yield). "H NMR (CDCls, 400 MHz) & 7.92 (d, J = 8.4 Hz, 1H), 7.86 (d,
J=8.0 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.85-7.35 (m, 6H), 6.99 (d, J = 8.8 Hz, 2H), 3.83 (s,
3H); *C NMR (CDCls, 100 MHz) § 158.9, 139.9, 133.8, 133.1, 131.8, 131.1, 128.2, 127.3, 126.9,
126.0, 125.9, 125.7, 125.4, 113.7, 55.3; HRMS (DART) m/z caled for C;;H;s0 [M+H]":

235.1123, found: 235.1122.
Me
Me 3Da

4'-Methoxy-3,5-dimethyl-1,1'-biphenyl (3Da) 2

Purification by flash column chromatography (hexane/EtOAc = 100:1) afforded 3Da as
colorless liquid (63.8 mg, 75% yield). '"H NMR (CDCls, 400 MHz) & 7.49 (d, J = 9.2 Hz, 2H),
7.16 (s, 2H), 6.97-6.91 (m, 3H), 3.81 (s, 3H), 2.35 (s, 6H); °C NMR (CDCls, 100 MHz) & 159.0,
140.8, 138.1, 133.9, 128.3, 128.1, 124.6, 114.0, 55.2, 21.4; HRMS (DART) m/z calcd for
CisH;0 [M+H]": 213.1279, found: 213.1277.

OMe

3Ea
2,4'-Dimethoxy-1,1'-biphenyl (3Ea)"’
Purification by PTLC (hexane/EtOAc= 20:1) afforded 3Ea as colorless oil (66.1 mg, 77%
yield). "H NMR (CDCls, 400 MHz) § 7.46 (d, J = 8.8 Hz, 2H), 7.32-7.25 (m, 2H), 7.00 (dd, J =
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8.0, 7.2 Hz, 1H), 6.97-6.91 (m, 3H), 3.82 (s, 3H), 3.79 (s, 3H); *C NMR (CDCls, 100 MHz) &
158.6, 156.4, 130.8, 130.63, 130.55, 130.2, 128.1, 120.8, 113.4, 111.1, 55.5, 55.2; HRMS
(DART) m/z caled for C14H;50, [M+H]": 215.1072, found: 215.1076.

(0]
MeO

3Fa
Methyl 4'-methoxy-[1,1'-biphenyl]-4-carboxylate (3Fa)'*

Purification by flash column chromatography (hexane/CHCl; = 4:1 to 1:1) afforded 3Fa as a
white solid (85.0 mg, 88% yield). "H NMR (CDCls, 400 MHz) & 8.07 (d, J = 8.4 Hz, 2H), 7.61 (d,
J=8.4Hz, 2H), 7.56 (d, J= 8.4 Hz, 2H), 6.98 (d, J = 8.4 Hz, 2H), 3.92 (s, 3H), 3.85 (s, 3H); °C
NMR (CDCl;, 100 MHz) & 167.0, 159.8, 145.1, 132.3, 130.0, 128.3, 128.2, 126.4, 114.3, 55.3,
52.0; HRMS (DART) m/z caled for CysH;s03 [M+H]": 243.1021, found: 243.1019.

3Ga
4-Fluoro-4'-methoxy-1,1'-biphenyl (3Ga)’
Purification by flash column chromatography (hexane/CHCl; = 10:1 to 4:1) afforded 3Ga as
a white solid (68.9 mg, 85% yield). '"H NMR (CDCls;, 400 MHz) § 7.51-7.43 (m, 4H), 7.12-7.06
(m, 2H), 6.97 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H); °C NMR (CDCls;, 100 MHz) & 162.1 (d, Jo_r =
249 Hz), 159.1, 136.9 (d, Jc_r = 4.0 Hz), 132.8, 128.2 (d, Jc_r = 8.0 Hz), 128.0, 115.5 (d, Jor =
21 Hz), 114.2, 55.3; HRMS (DART) m/z caled for C;3H,FO [M+H]™: 203.0872, found:

203.0870.

3Ha
4-Methoxy-4'-methyl-1,1'-biphenyl (3Ha)"
Purification by flash column chromatography (hexane/CHCI; = 10:1 to 4:1) afforded 3Ha as
a white solid (70.3 mg, 89% yield). '"H NMR (CDCls, 400 MHz) § 7.50 (d, J = 8.8 Hz, 2H), 7.44
(d, J= 8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 2.38 (s, 3H);
C NMR (CDCls;, 100 MHz) & 158.9, 137.9, 136.3, 133.7, 129.4, 127.9, 126.6, 114.1, 55.3, 21.0;
HRMS (DART) m/z calcd for C14H;50 [M+H]": 199.1123, found: 199.1121.

3la
4-Methoxy-4'-(trifluoromethyl)-1,1'-biphenyl (3Ia)9
The reaction was conducted at 160 °C. Purification by flash column chromatography
(hexane/CHCI; = 4:1) afforded 3Ia as a white solid (99.5 mg, 99% yield). '"H NMR (CDCls, 400
MHz) & 7.67-7.62 (m, 4H), 7.53 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 8.8 Hz, 2H), 3.85 (s, 3H); "°C
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NMR (CDCls, 100 MHz) § 159.8, 144.3, 132.1, 128.7 (q, Jor = 33 Hz), 128.3, 126.8, 125.7 (q,
Jer =4 Hz), 124.4 (q, Jor = 276 Hz), 114.4, 55.3; HRMS (DART) m/z caled for Ci4H2F50
[M+H]": 253.0840, found: 253.0838.

Me

3Ja
4'-Methoxy-3-methyl-1,1'-biphenyl (3Ja)'’

Purification by PTLC (hexane/EtOAc = 20:1) afforded 3Ja as a white solid (57.8 mg, 73%
yield). "H NMR (CDCls, 400 MHz) & 7.51 (d, J = 9.2 Hz, 2H), 7.38-7.25 (m, 3H), 7.10 (d, J =
7.6 Hz, 1H), 6.94 (d, J = 9.2 Hz, 2H), 3.80 (s, 3H), 2.39 (s, 3H); °C NMR (CDCl;, 100 MHz) &
159.0, 140.7, 138.2, 133.8, 128.6, 128.1, 127.5, 127.4, 123.8, 114.1, 55.2, 21.5; HRMS (DART)
mi/z caled for C14H;sO [M+H]™: 199.1123, found: 199.1120.

S

3Ka
2-(4-Methoxyphenyl)thiophene (3Ka)'*

Purification by PTLC (hexane/EtOAc = 30:1) afforded 3Ka as a white solid (59.3 mg, 78%
yield). "H NMR (CDCl;, 400 MHz) & 7.53 (d, J = 8.4 Hz, 2H), 7.21-7.16 (m, 2H), 7.03 (d, J =
4.4 Hz, 1H), 6.89 (d, J = 8.4 Hz, 2H), 3.81 (s, 3H); °C NMR (CDCl;, 100 MHz) & 159.1, 144.3,
127.9, 127.23, 127.16, 123.8, 122.0, 114.2, 55.3; HRMS (ESI) m/z caled for C;;H;;0S [M+H]":

191.0525, found: 191.0522.
=
S / OMe

3La
3-(4-Methoxyphenyl)thiophene (3La)"’

Purification by flash column chromatography (hexane/EtOAc = 100:1) afforded 3La as a
white solid (50.6 mg, 66% yield). "H NMR (CDCls, 400 MHz) & 7.52 (d, J = 7.6 Hz, 2H), 7.38—
7.30 (m, 3H), 6.92 (d, J= 7.6 Hz, 2H), 3.84 (s, 3H); °C NMR (CDCls, 100 MHz) 8 158.8, 142.0,
128.7, 127.5, 126.2, 126.0, 118.9, 114.1, 55.3; HRMS (DART) m/z calcd for C;1H;00S [M+H]":
191.0531, found: 191.0533.

Me

S

3Ma
2-(4-Methoxyphenyl)-3-methylthiophene (3Ma)
Purification by flash column chromatography (hexane/EtOAc = 100:1) afforded 3Ma as
colorless liquid (49.4 mg, 60% yield). '"H NMR (CDCls, 400 MHz) & 7.37 (d, J = 7.6 Hz, 2H),
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7.13 (d, J=5.6 Hz, 1H), 6.93 (d, /= 7.6 Hz, 2H), 6.88 (d, /= 5.6 Hz, 1H), 3.81 (s, 3H), 2.28 (s,
3H); C NMR (CDCl;, 100 MHz) § 158.8, 137.6, 132.5, 130.9, 130.2, 127.1, 122.6, 113.9, 55.2,
14.8; HRMS (ESI) m/z calcd for C1,H;30S [M+H]": 205.0682, found: 205.0680

3Na
3-(4-Methoxyphenyl)furan (3Na)'?

Purification by flash column chromatography (hexane/EtOAc = 100:1) afforded 3Na as a
white solid (46.9 mg, 67% yield). "H NMR (CDCls, 400 MHz) & 7.65 (d, J= 1.6 Hz, 1H), 7.44 (t,
J=1.6 Hz, 1H), 7.40 (d, J = 8.8 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.64 (d, /= 1.6 Hz, 1H), 3.81
(s, 3H); °C NMR (CDCl;, 100 MHz) & 158.7, 143.5, 137.6, 127.0, 126.0, 125.0, 114.2, 108.8,
55.3; HRMS (ESI) m/z caled for C;1H;;0, [M+H]": 175.0754, found: 175.0752.

0]

30a

2-(4-Methoxyphenyl)furan (30a)'®

The reaction was conducted using 1.2 equiv of Na,COs. Purification by flash column
chromatography (hexane/EtOAc = 100:1) afforded 30a as a white solid (51.0 mg, 73% yield). 'H
NMR (CDCls, 400 MHz) 6 7.60 (d, J = 8.8 Hz, 2H), 7.41 (d, /= 1.6 Hz, 1H), 6.91 (d, /= 8.8 Hz,
2H), 6.50 (d, J= 3.2 Hz, 1H), 6.43 (dd, J= 3.2, 1.6 Hz, 1H), 3.81 (s, 3H); °C NMR (CDCl;, 100
MHz) § 159.0, 154.0, 141.3, 125.2, 124.0, 114.0, 111.5, 103.3, 55.3; HRMS (ESI) m/z calcd for
C11H;,0, [M+H]": 175.0754, found: 175.0752.

X~ S

OMe

3Pa
2-(4-Methoxyphenyl)benzo[b]thiophene (3Pa)"’

Purification by precipitation of the crude mixture in Et,O and filtration of the suspension
afforded 3Pa as a white solid (91.7 mg, 95% yield). '"H NMR (CDCls, 400 MHz) & 7.80 (d, J =
8.0 Hz, 1H), 7.74 (d, J= 7.2 Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.42 (s, 1H), 7.36-7.25 (m, 2H),
6.96 (d, J = 8.8 Hz, 2H), 3.85 (s, 3H); °C NMR (CDCl;, 100 MHz) § 159.8, 144.1, 140.9, 139.1,
127.7, 127.0, 124.4, 123.9, 123.2, 122.2, 118.2, 114.3, 55.4; HRMS (ESI) m/z calcd for
C5H;30S [M+H]': 241.0682, found: 241.0678.

N
or/f_Q_OMe

3Qa
4-(4-Methoxyphenyl)oxazole (3Qa)”’
Purification by PTLC (hexane/EtOAc = 5:1) afforded 3Qa as a white solid (35.5 mg, 50%
yield). "H NMR (CDCls, 400 MHz) § 7.91 (s, 1H), 7.86 (s, 1H), 7.68 (d, J = 8.4 Hz, 2H), 6.95 (d,
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J = 8.4 Hz, 2H), 3.85 (s, 3H); °C NMR (CDCls, 100 MHz) § 159.6, 151.2, 140.2, 132.6, 126.9,
123.4, 114.2, 55.3; HRMS (ESI) m/z caled for C1oH;oNO, [M+H]": 176.0706, found: 176.0704.

Ph YN
3Ra

4-(4-Methoxyphenyl)-2-phenylthiazole (3Ra)*'

The reaction was conducted at 160 °C. Purification by PTLC (hexane/CHCI; = 1:1) afforded
3Ra as a white solid (86.8 mg, 81% yield). "H NMR (CDCls, 400 MHz) § 8.03 (dd, J = 8.4, 2.0
Hz, 2H), 7.92 (d, J = 8.4 Hz, 2H), 7.47-7.38 (m, 3H), 7.31 (s, 1H), 6.96 (d, /= 7.2 Hz, 2H), 3.84
(s, 3H); >C NMR (CDCls;, 100 MHz) & 167.6, 159.6, 156.0, 133.8, 129.9, 128.9, 127.7, 127.5,
126.5, 114.0, 110.9, 55.3; HRMS (DART) m/z calcd for CsH42NOS [M+H]": 268.0796, found:
268.0795.

3Sa
4-(4-Methoxyphenyl)-2-(4-methylpiperazin-1-yl)thiazole (3Sa)

Purification by PTLC (CHCI3/MeOH = 50:1) afforded 3Sa as a yellow solid (54.5 mg, 47%
yield). "H NMR (CDCls, 400 MHz) & 7.76 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.62 (s,
1H), 3.82 (s, 3H), 3.56 (t, J = 5.2 Hz, 4H), 2.54 (t, J = 5.2 Hz, 4H), 2.35 (s, 3H); °C NMR
(CDCls, 100 MHz) & 170.9, 159.2, 151.6, 128.1, 127.3, 113.8, 99.6, 55.2, 54.5, 48.2, 46.2;
HRMS (DART) m/z calcd for C;sHy N3OS [M+H]": 290.1327, found: 290.1329.

N% N : 0
SN OMe
3Si
Methyl 4-(2-(4-methylpiperazin-1-yl)thiazol-4-yl)benzoate (3Si)

The reaction was conducted at 160 °C. Purification by PTLC (CHCl:/MeOH = 50:1)
afforded 3Si as a brown solid (63.2 mg, 51% yield). '"H NMR (CDCls, 400 MHz) & 8.03 (d, J =
8.4 Hz, 2H), 7.90 (d, J = 8.4 Hz, 2H), 6.91 (s, 1H), 3.92 (s, 3H), 3.59 (t, /= 5.2 Hz, 4H), 2.55 (t,
J=5.2 Hz, 4H), 2.36 (s, 3H); °C NMR (CDCls;, 100 MHz) & 171.0, 167.0, 150.8, 139.1, 129.9,
128.8, 125.8, 103.7, 54.2, 52.0, 48.3, 46.2; HRMS (DART) m/z calcd for C;sH»0N30,S [M+H]":
318.1276, found: 318.1275.

7
N \ OMe

3Ta
4-(4-Methoxyphenyl)pyridine (3Ta)*
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The reaction was conducted using 1.5 equiv of Et;N instead of Na,COs. Purification by flash
column chromatography (hexane/Et,O = 1:1) afforded 3Ta as a white solid (69.7 mg, 94% yield).
'H NMR (CDCls, 600 MHz)  8.62 (d, J = 6.4 Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H), 7.46 (d, J= 6.4
Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H), 3.85 (s, 3H); °C NMR (CDCl;, 150 MHz) & 160.5, 150.1,
147.7,130.3, 128.1, 121.0, 114.5, 55.3; HRMS (ESI) m/z calcd for C;,H;,NO [M+H]": 186.0913,

found: 186.0910.
Et,N —(/__\>—©—0Me
N=

3Ua
N,N-Diethyl-5-(4-methoxyphenyl)pyridin-2-amine (3Ua)

Purification by PTLC (hexane/EtOAc = 10:1) and then GPC afforded 3Ua as a white solid
(64.3 mg, 63% yield). "H NMR (CDCls, 400 MHz) & 8.37 (d, J = 2.4 Hz, 1H), 7.60 (dd, J=9.2,
2.4 Hz, 1H), 7.41 (d, J=9.2 Hz, 2H), 6.95 (d, /= 9.2 Hz, 2H), 6.51 (d, /= 9.2 Hz, 1H), 3.82 (s,
3H), 3.52 (q, J = 7.2 Hz, 4H), 1.20 (t, J =7.2 Hz, 6H); °C NMR (CDCl;, 100 MHz) & 158.4,
156.4, 145.9, 135.5, 131.4, 126.9, 123.6, 114.2, 105.3, 55.3, 42.5, 13.0; HRMS (DART) m/z
caled for C1H2 N,O [M+H]": 257.1654, found: 257.1658.

7\

4
N \ OMe

Ph
3Va

4-(4-Methoxyphenyl)-2-phenylquinoline (3Va)*’

The reaction was conducted using 1.5 equiv of Et;N instead of Na,COs. Purification by flash
column chromatography (hexane/EtOAc = 30:1) afforded 3Va as a white solid (125.6 mg, >99%
yield). '"H NMR (CDCls, 600 MHz) & 8.23 (d, J= 8.4 Hz, 1H), 8.18 (d, J= 7.2 Hz, 2H), 7.94 (d, J
=8.4 Hz, 1H), 7.79 (s, 1H), 7.71 (td, J= 8.4, 1.2 Hz, 1H), 7.54-7.42 (m, 6H), 7.07, (d, J = 8.4 Hz,
2H), 3.90 (s, 3H); °C NMR (CDCls, 150 MHz) 8 159.8, 156.9, 148.9, 148.8, 139.7, 130.8, 130.6,
130.1, 129.4, 129.2, 128.8, 127.5, 126.2, 125.9, 125.6, 119.3, 114.0, 55.4; HRMS (DART) m/z
calcd for CooH;sNO [M+H]"™: 312.1388, found: 312.1389.

\ O OMe
N =
3Wa
3-(4-Methoxyphenyl)quinoline (3Wa)"’

Purification by PTLC (hexane/EtOAc = 5:1) afforded 3Wa as a white solid (98.7 mg, >99%
yield). "H NMR (CDCls, 400 MHz) & 9.16 (d, J = 2.4 Hz, 1H), 8.21 (d, J = 2.4 Hz, 1H), 8.12 (d,
J=8.4Hz, 1H), 7.83 (d, /= 8.4 Hz, 1H), 7.68 (dd, /= 8.4, 7.8 Hz, 1H), 7.63 (d, J=9.2 Hz, 2H),
7.54 (dd, J = 8.4, 7.8 Hz, 1H), 7.03 (d, J = 9.2 Hz, 2H), 3.85 (s, 3H); *C NMR (CDCl;, 100
MHz) 6 159.7, 149.8, 146.9, 133.3, 132.3, 130.2, 129.1, 129.0, 128.4, 128.0, 127.8, 126.8, 114.6,
55.3; HRMS (ESI) m/z calcd for C;sH14NO [M+H]": 236.1070, found: 236.1073.

230



.

3Xa
5-(4-Methoxyphenyl)-2-(trifluoromethyl)pyridine (3Xa)

The reaction was conducted using 1.5 equiv of Et;N instead of Na,COs. Purification by flash
column chromatography (hexane/EtOAc = 10:1) afforded 3Xa as a white solid (89 mg, 88%
yield). "H NMR (CDCls, 400 MHz) & 8.90 (s, 1H), 7.98 (d, J = 8.4 Hz, 1H), 7.71 (d, J = 8.4 Hz,
1H), 7.54 (d, J = 9.0 Hz, 2H), 7.03 (d, J = 9.0 Hz, 2H), 3.87 (s, 3H); °C NMR (CDCl;, 100
MHz) § 160.4, 148.0, 146.0 (q, Jc—r = 35 Hz), 139.0, 134.7, 128.6, 128.4, 121.7 (q, Jcr = 275
Hz), 120.3, 114.8, 55.3; HRMS (DART) m/z caled for Ci3H;;FsNO [M+H]": 254.0793, found:
254.0790.

F

7 N OMe
N=
3Ya
3-Fluoro-5-(4-methoxyphenyl)pyridine (3Ya)

Purification by PTLC (hexane/EtOAc = 4:1) afforded 3Ya as a white solid (75.2 mg, 92%
yield). "H NMR (CDCls, 400 MHz) & 8.62 (s, 1H), 8.39 (s, 1H), 7.54-7.47 (m, 3H), 6.99 (d, J =
8.8 Hz, 2H), 3.84 (s, 3H); °C NMR (CDCl3, 100 MHz) & 160.0, 159.6 (d, Jc_r = 260 Hz), 143.6
(d, Jor=4 Hz), 137.7 (d, Jor = 4 Hz), 135.7 (d, Jcr = 24 Hz), 128.5, 128.2, 120.2 (d, Jc.r = 19
Hz), 114.5, 55.2; HRMS (ESI) m/z calcd for C;,H;;FNO [M+H]": 204.0819, found: 204.0820.

0]
MeO

7 N\ OMe
N =

3Za

Methyl 5-(4-methoxyphenyl)nicotinate (3Za)

The reaction was conducted using 1.2 equiv of Na,COs. Purification by flash column
chromatography (hexane/EtOAc = 4:1) afforded 3Za as a white solid (85.8 mg, 88% yield). 'H
NMR (CDCls, 400 MHz) & 9.14 (s, 1H), 8.96 (d, J = 2.0 Hz, 1H), 8.43 (d, /= 2.0 Hz, 1H), 7.56
(d, J = 8.0 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 3.98 (s, 3H), 3.86 (s, 3H); °C NMR (CDCls, 100
MHz) ¢ 165.8, 160.0, 151.3, 148.6, 135.9, 134.5, 128.8, 128.2, 125.8, 114.6, 55.3, 52.4; HRMS
(DART) m/z calcd for C14H14NO; [M+H]": 244.0974, found: 244.0971.

7\ OMe
N =
OMe
3AAa
2-Methoxy-3-(4-methoxyphenyl)pyridine (3AAa)**
Purification by PTLC (hexane/EtOAc = 10:1) afforded 3AAa as a white solid (72.4 mg,
84% yield). '"H NMR (CDCls;, 400 MHz) & 8.12 (dd, J = 4.8, 1.2 Hz, 1H), 7.57 (dd, J= 8.0, 1.2
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Hz, 1H), 7.50 (d, J = 8.0 Hz, 2H), 6.99-6.92 (m, 3H), 3.97 (s, 3H), 3.83 (s, 3H); °C NMR
(CDCls, 100 MHz) § 160.8, 159.0, 145.1, 138.1, 130.2, 129.0, 124.3, 117.1, 113.6, 55.2, 53.5;
HRMS (ESI) m/z caled for Ci3HsNO, [M+H]": 216.1019, found: 216.1020.

O
)
(o
3ABh

2-Phenyl-4H-chromen-4-one (3ABh)25

Purification by flash column chromatography (hexane/EtOAc = 6:1) afforded 3ABh as a
white solid (80.0 mg, 90% yield). '"H NMR (CDCls;, 400 MHz) & 8.22 (d, J = 8.0 Hz, 1H), 7.91 (d,
J=17.6 Hz, 2H), 7.68 (dd, J= 8.0, 7.6 Hz, 1H), 7.60-7.46 (m, 4H), 7.40 (dd, /= 8.0, 7.6 Hz, 1H),
6.81 (s, 1H); °C NMR (CDCls;, 100 MHz) & 178.3, 163.2, 156.1, 133.7, 131.6, 131.5, 128.9,

126.2, 125.6, 125.1, 123.8, 118.0, 107.5; HRMS (ESI) m/z calcd for C;sH;;O [M+H]": 223.0754,
found: 223.0756.

O
\OMe
{ Yo

3ABa
2-(4-Methoxyphenyl)-4 H-chromen-4-one (3ABa)”

Purification by PTLC (hexane/Et,O = 1:1, hexane/EtOAc= 3:1, and then CHCls) afforded
3ABa as a white solid (100.8 mg, >99% yield). '"H NMR (CDCls;, 400 MHz) & 8.21 (d, J= 7.6 Hz,
1H), 7.86 (d, J = 8.0 Hz, 2H), 7.66 (dd, J= 7.6, 7.2 Hz, 1H), 7.52 (d, J= 7.6 Hz, 1H), 7.39 (dd, J
= 7.6, 7.2 Hz, 1H), 6.99 (d, J = 8.0 Hz, 2H), 6.72 (s, 1H), 3.86 (s, 3H); °C NMR (CDCls, 100
MHz) 6 178.2, 163.3, 162.3, 156.1, 133.5, 127.9, 125.5, 125.0, 123.9, 117.9, 114.4, 106.1, 55.4;
HRMS (DART) m/z calcd for Ci¢H130;3 [M+H]": 253.0865, found: 253.0861.

7 N OMe
—N
3ACa

2-(4-Methoxyphenyl)pyridine (3ACa)**

Purification by flash column chromatography (hexane/Et,O = 5:1 to 7:3) afforded 3ACa as
a white solid (9.0 mg, 12% yield). '"H NMR (CDCls, 400 MHz) & 8.66 (d, J = 4.4 Hz, 1H), 7.95
(d, J= 8.4 Hz, 2H), 7.75-7.64 (m, 2H), 7.17 (dd, J = 7.2, 4.4 Hz, 1H), 7.00 (d, J = 8.4 Hz, 2H),
3.87 (s, 3H); °C NMR (CDCl;, 100 MHz) & 160.5, 157.1, 149.5, 136.6, 132.0, 128.1, 121.4,
119.8, 114.1, 55.3; HRMS (ESI) m/z caled for C1,H;,NO [M+H]": 186.0913, found: 186.0909.

/}\l A\
- -on

3ADa
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2-(4-Methoxyphenyl)pyrazine (3ADa)”’

Purification by flash column chromatography (hexane/Et,O = 1:1) afforded 3ADa as a white
solid (17.0 mg, 23% yield). "H NMR (CDCls, 400 MHz) & 8.98 (s, 1H), 8.58 (d, J= 2.4 Hz, 1H),
8.44 (d, J = 2.4 Hz, 1H), 7.98 (d, J = 7.2 Hz, 2H), 7.03 (d, J = 7.2 Hz, 2H), 3.88 (s, 3H); °C
NMR (CDCls, 100 MHz) 8 161.1, 152.5, 144.0, 142.1, 141.6, 128.8, 128.3, 114.4, 55.4; HRMS
(ESI) m/z calcd for C;1H;N,O [M+H]": 187.0866, found: 187.0864.

O

3AEa

2-(4-Methoxyphenyl)quinoline (3AEa)”®

Purification by flash column chromatography (hexane/EtOAc = 20:1) afforded 3AEa as a
white solid (34.3 mg, 36% yield). '"H NMR (CDCls, 400 MHz) & 8.20-8.11 (m, 4H), 7.83 (d, J =
8.8 Hz, 1H), 7.80 (d, /= 8.8 Hz, 1H), 7.71 (td, /= 7.2, 1.2 Hz, 1H), 7.50 (td, J= 7.2, 1.2 Hz, 1H),
7.05 (d, J = 9.2 Hz, 2H), 3.89 (s, 3H); °C NMR (CDCl;, 100 MHz) & 160.8, 156.9, 148.3, 136.6,
132.2, 129.6, 129.5, 128.9, 127.4, 126.9, 125.9, 118.5, 114.2, 55.4; HRMS (ESI) m/z calcd for
Ci6H1sNO [M+H]": 236.1070, found: 236.1078.

7\ Fs
N =
3Ab
3-(4-(Trifluoromethyl)phenyl)pyridine (3Ab)*

Purification by flash column chromatography (hexane/Et,O = 2:1) afforded 3Ab as a white
solid (64.5 mg, 72% yield). "H NMR (CDCls, 400 MHz) & 8.87 (s, 1H), 8.66 (d, J = 4.0 Hz, 1H),
7.89 (d, J=8.0 Hz, 1H), 7.74 (d, J = 8.8 Hz, 2H), 7.68 (d, J = 8.8 Hz, 2H), 7.41 (dd, J = 8.0, 4.0
Hz, 1H); >C NMR (CDCls, 100 MHz) & 149.3, 148.3, 141.3, 135.2, 134.4, 130.2 (q, Je_r = 32
Hz), 127.4, 126.0 (q, Jcr = 4.0 Hz), 124.0 (q, Jc_r = 277 Hz), 123.6; HRMS (ESI) m/z calcd for
C12HoF3N [M+H]": 224.0682, found: 224.0684.

7\ n-Bu
N=
3Ac
3-(4-Butylphenyl)pyridine (3Ac)*’

Purification by PTLC (hexane/EtOAc = 4:1) afforded 3Ac as colorless liquid (63.0 mg, 75%
yield). '"H NMR (CDCls, 400 MHz) & 8.84 (d, J = 2.4 Hz, 1H), 8.56 (dd, J = 4.8, 2.4 Hz, 1H),
7.87 (dd, J = 8.0, 4.8 Hz, 1H), 7.50 (d, J = 8.0 Hz, 2H), 7.35 (dd, J = 8.0, 4.8 Hz, 1H), 7.29 (d, J
= 8.0 Hz, 2H), 2.67 (t, /= 8.0 Hz, 2H), 1.70-1.59 (m, 2H), 1.46-1.32 (m, 2H), 0.95 (t, /= 7.8 Hz,
3H); *C NMR (CDCls, 100 MHz) & 148.24, 148.19, 143.0, 136.6, 135.1, 134.1, 129.2, 127.0,
123.5, 35.3, 33.6, 22.4, 13.9; HRMS (ESI) m/z calcd for C;sH;gN [M+H]": 212.1434, found:
212.1433.
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3Ad
3-(4-Fluorophenyl)pyridine (3Ad)”

Purification by flash column chromatography (hexane/EtOAc = 6:1) afforded 3Ad as a
white solid (62.1 mg, 90% yield). '"H NMR (CDCls, 400 MHz) & 8.81 (s, 1H), 8.59 (d, J = 4.8 Hz,
1H), 7.82 (d, J = 8.0 Hz, 1H), 7.59-7.50 (m, 2H), 7.36 (dd, J = 8.0, 4.8 Hz, 1H), 7.20-7.11 (m,
2H); *C NMR (CDCls, 100 MHz) & 162.8 (d, Je_r = 249 Hz), 148.4, 148.1, 135.6, 134.1, 133.8,
128.7 (d, Jor = 8.0 Hz), 123.9, 116.0 (d, Jc_r = 21 Hz); HRMS (ESI) m/z calcd for C;;HoFN
[M+H]": 174.0714, found: 174.0711.

OMe

\/ \
N=
3Ae
3-(3-Methoxyphenyl)pyridine (3Ae)”’

Purification by PTLC (hexane/Et,O = 1:1) afforded 3Ae as colorless liquid (65.2 mg, 88%
yield). "H NMR (CDCls, 400 MHz) & 8.85 (s, 1H), 8.59 (d, J = 4.8 Hz, 1H), 7.86 (dd, J = 8.0, 2.4
Hz, 1H), 7.42-7.32 (m, 2H), 7.16 (dd, J = 8.0, 4.8 Hz, 1H), 7.10 (s, 1H), 6.94 (dd, J = 8.0, 2.4 Hz,
1H), 3.86 (s, 3H); >°C NMR (CDCls, 100 MHz) & 160.0, 148.6, 148.3, 139.2, 136.4, 134.3, 130.1,
123.4, 119.5, 113.3, 112.9, 55.3; HRMS (ESI) m/z caled for C;;H;;,ON [M+H]": 186.0913,
found: 186.0910.

7\ NMe,
N =
3Af
N,N-Dimethyl-4-(pyridin-3-yl)aniline (3Af)’

The reaction was conducted using 1.5 equiv of Et;N instead of Na,COs. Purification by flash
column chromatography (hexane/EtOAc = 4:1) afforded 3Af as a white solid (39.3 mg, 50%
yield). "H NMR (CDCls, 400 MHz) & 8.82 (s, 1H), 8.48 (d, J = 4.8 Hz, 1H), 7.83 (d, /= 8.0 Hz,
1H), 7.49 (d. J = 8.8 Hz, 2H), 7.30 (dd, J = 8.0, 4.8 Hz, 1H), 6.82 (d, J = 8.8 Hz, 2H), 3.01 (s,
6H); °C NMR (CDCls, 100 MHz) § 150.4, 147.7, 147.1, 136.6, 133.2, 127.7, 125.4, 123.4, 112.8,
40.4; HRMS (ESI) m/z calcd for C;3H;sN; [M+H]+: 199.1230, found: 199.1228.

3Ag
3-(4-Methyl)pyridine (3Ag)”

Purification by flash column chromatography (hexane/EtOAc = 6:1) afforded 3Ag as a
white solid (64.7 mg, 96% yield). 'H NMR (CDCls, 400 MHz) & 8.84 (d, J = 2.0 Hz, 1H), 8.56
(dd, J = 4.8, 2.0 Hz, 1H), 7.85 (dd, J = 8.0, 2.0 Hz, 1H), 7.47 (d, J = 8.4 Hz, 2H), 7.34 (dd, J =
8.0, 4.8 Hz, 1H), 7.28 (d, J = 8.4 Hz, 2H), 2.41 (s, 3H); °C NMR (CDCl;, 100 MHz) § 148.1
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(one carbon overlap), 138.0, 136.5, 134.9, 134.1, 129.7, 126.9, 123.5, 21.1; HRMS (ESI) m/z
caled for C1oH,N [M+H]": 170.0964, found: 170.0961.

7 N\
N =
3Ah
3-Phenylpyridine (3Ah)”

Purification by flash column chromatography (hexane/EtOAc = 4:1) afforded 3Ah as
colorless oil (50.1 mg, 81% yield). "H NMR (CDCls, 400 MHz) § 8.86 (d, J = 2.4 Hz, 1H), 8.59
(d, J=5.2 Hz, 1H), 7.87 (dd, /= 8.0, 2.4 Hz, 1H), 7.58 (d, J = 8.0 Hz, 2H), 7.48 (dd, J = 8.0, 2.4
Hz, 2H), 7.41 (dd, J = 8.0, 5.2 Hz, 1H), 7.37 (d, J= 8.0 Hz, 1H); >C NMR (CDCl;, 100 MHz) &
148.4, 148.3, 137.8, 136.6, 134.3, 129.0, 128.1, 127.1, 123.5; HRMS (ESI) m/z calcd for C;;H;oN
[M+H]": 156.0808, found: 156.0805.

7\
N= OMe
3Ai
Methyl 4-(pyridin-3-yl)benzoate (3Ai)™
Purification by flash column chromatography (hexane/EtOAc = 5:1) afforded 3Ai as a white

solid (61.1 mg, 72% yield). '"H NMR (CDCls, 400 MHz) & 8.89 (d, J = 2.4 Hz, 1H), 8.65 (dd, J =
4.8, 2.4 Hz, 1H), 8.15 (d, J= 8.8 Hz, 2H), 7.92 (dd, J = 8.0, 2.4 Hz, 1H), 7.66 (d, J = 8.8 Hz, 2H),
7.40 (dd, J = 8.0, 4.8 Hz, 1H), 3.96 (s, 3H); °C NMR (CDCl;, 100 MHz) & 166.6, 149.2, 148.3,
142.1, 135.4, 134.4, 130.3, 129.6, 127.0, 123.6, 52.2; HRMS (ESI) m/z calcd for C;3H;1NO;
[M+H]": 214.0863, found: 214.0863.

NM62

7 N\
N=
3Aj
N,N-Dimethyl-3-(pyridin-3-yl)aniline (3A})

Purification by PTLC (hexane/EtOAc = 3:1) afforded 3Aj as yellow oil (62.6 mg, 79%
yield). '"H NMR (CDCls, 400 MHz) & 8.85 (d, J = 1.6 Hz, 1H), 8.57 (dd, J = 4.8, 1.6 Hz, 1H),
7.87 (dd, J = 8.0, 1.6 Hz, 1H), 7.36-7.31 (m, 2H), 6.91 (d, J = 7.6 Hz, 1H), 6.88 (d, J = 2.8 Hz,
1H), 6.77 (dd, J = 8.4, 2.8 Hz, 1H), 3.00 (s, 6H); °C NMR (CDCls, 100 MHz) & 150.9, 148.4,
148.2, 138.7, 137.5, 134.4, 129.7, 123.3, 115.4, 112.1, 111.1, 40.5; HRMS (ESI) m/z calcd for
Ci3H;sN, [M+H]": 199.1230, found: 199.1227.

ave?,
N =

3Ak
3-(Naphthalen-2-yl)pyridine (3Ak)**
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Purification by flash column chromatography (hexane/EtOAc = 5:1 to 4:1) afforded 3Ak as
a white solid (74.9 mg, 91% yield). '"H NMR (CDCls;, 400 MHz) § 8.99 (d, J = 2.4 Hz, 1H), 8.63
(d, J=4.8 Hz, 1H), 8.05 (d, J = 2.0 Hz, 1H), 8.00 (dd, J = 8.0, 2.4 Hz, 1H), 7.96 (d, J = 8.8 Hz,
1H), 7.94-7.87 (m, 2H), 7.72 (dd, J = 8.8, 2.0 Hz, 1H), 7.58-7.49 (m, 2H), 7.40 (dd, J = 8.0, 4.8
Hz, 1H); °C NMR (CDCls, 100 MHz) & 148.6, 148.5, 136.6, 135.2, 134.6, 133.6, 132.9, 128.9,
128.2, 127.7, 126.6, 126.4, 126.2, 125.0, 123.6; HRMS (ESI) m/z caled for C;sH;o,N [M+H]":
206.0964, found: 206.0964.

OMe

7 N OMe
N =
3AI
3-(3,4-Dimethoxyphenyl)pyridine (3AD*

Purification by flash column chromatography (hexane/EtOAc = 1:1) afforded 3Al as a white
solid (62.6 mg, 73% yield). '"H NMR (CDCls, 400 MHz) & 8.82 (d, J = 2.0 Hz, 1H), 8.56 (dd, J =
4.8,2.0 Hz, 1H), 7.84 (dd, J = 8.0, 2.0 Hz, 1H), 7.34 (dd, J = 8.0, 4.8 Hz, 1H), 7.14 (dd, J = 8.4,
2.0 Hz, 1H), 7.08 (d, J = 2.0 Hz, 1H), 6.97 (d, J = 8.4 Hz, 1H), 3.97 (s, 3H), 3.93 (s, 3H); "°C
NMR (CDCls, 100 MHz) 6 149.3, 149.1, 148.0, 147.9, 136.4, 133.9, 130.6, 123.4, 119.5, 111.6,
110.1, 55.9 (one peak overlap); HRMS (ESI) m/z caled for C13H4NO, [M+H]": 216.1019, found:
216.1020.

Me
7\ Me
N =
Me
3Am

3-Mesitylpyridine (3Am)*

Purification by PTLC (hexane/EtOAc = 4:1) afforded 3Am as a white solid (52.0 mg, 66%
yield). '"H NMR (CDCls, 400 MHz) & 8.59 (dd, J = 4.8, 1.6 Hz, 1H), 8.43 (d, J = 1.6 Hz, 1H),
7.50 (dd, J = 8.0, 1.6 Hz, 1H), 7.36 (dd, J = 8.0, 4.8 Hz, 1H), 6.97 (s, 2H), 2.34 (s, 3H), 2.00 (s,
6H); °C NMR (CDCls, 100 MHz) 8 150.3, 148.0, 137.5, 136.9, 136.6, 136.2, 135.0, 128.3, 123.3,
21.0, 20.8; HRMS (ESI) m/z calcd for C14Hi6N [M+H]": 198.1277, found: 198.1273.

.

3An
3-(4-((tert-Butyldimethylsilyl)oxy)phenyl)pyridine (3An)

Purification by flash column chromatography (hexane/EtOAc = 5:1) afforded 3An as
colorless oil (82.4 mg, 72% yield). "H NMR (CDCls, 400 MHz) § 8.81 (d, J = 2.4 Hz, 1H), 8.54
(d, J=4.8 Hz, 1H), 7.82 (dd, J = 8.0, 2.4 Hz, 1H), 7.46 (d, J = 6.8 Hz, 2H), 7.32 (dd, J = 8.0, 4.8
Hz, 1H), 6.94 (d, J = 6.8 Hz, 2H), 1.01 (s, 9H), 0.24 (s, 6H); °C NMR (CDCls, 100 MHz) §
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156.0, 148.0, 147.8, 136.3, 133.8, 130.8, 128.1, 123.4, 120.7, 25.6, 18.2, —4.4; HRMS (DART)
mi/z caled for C7H24NOSi [M+H]": 286.1627, found: 286.1621.

g

3A0

3-(Thiophen-3-yl)pyridine (3A0)*°

The reaction was conducted using 1.2 equiv of Na,COs. Purification by PTLC (hexane/Et,O
= 1:1) and then GPC afforded 3Ao as a white solid (41.3 mg, 64% yield). '"H NMR (CDCl;, 400
MHz) 6 8.88 (s, 1H), 8.53 (d, /= 4.4 Hz, 1H), 7.85 (d, /= 8.0 Hz, 1H), 7.52 (dd, J=2.8, 1.2 Hz,
1H), 7.44 (dd, J=5.2, 2.8 Hz, 1H), 7.39 (dd, /= 5.2, 1.2 Hz, 1H), 7.31 (dd, J = 8.0, 4.4 Hz, 1H);
C NMR (CDCls, 100 MHz) & 148.2, 147.6, 138.7, 133.4, 131.4, 126.9, 125.8, 123.6, 121.3;
HRMS (ESI) m/z caled for CoHgNS [M+H]+: 162.0372, found: 162.0369.

3-(Pyren-1-yl)pyridine (3Ap)

Purification by PTLC (hexane/Et,O = 1:1) afforded 3Aq as a yellow solid (61.7 mg, 55%
yield). "H NMR (CDCls, 400 MHz) & 8.88 (s, 1H), 8.72 (d, J = 4.8 Hz, 1H), 8.24-8.10 (m, 3H),
8.10-7.95 (m, 5H), 7.94-7.79 (m, 2H), 7.46 (dd, J = 8.8, 4.8 Hz, 1H); >C NMR (CDCls, 100
MHz) 6 151.0, 148.4, 137.6, 136.7, 133.4, 131.3, 131.0, 130.7, 128.5, 128.0, 127.8, 127.4, 127.2,
126.1, 125.4, 125.0, 124.8, 124.64, 124.61, 124.2, 123.2; HRMS (DART) m/z calcd for C,;H14N
[M+H]": 280.1126, found: 280.1122.

3Wq
(E)-3-(Oct-1-en-1-yl)quinoline (3Wq)

The reaction was conducted using NaCl (1.0 equiv) as additive. Purification by PTLC
(hexane/EtOAc = 8:1) and then GPC afforded 3Wq as colorless oil (57.8 mg, 57% yield). 'H
NMR (CDCls, 600 MHz) & 8.97 (s, 1H), 8.06 (d, J = 8.8 Hz, 1H), 7.98 (s, 1H), 7.76 (d, J = 8.8
Hz, 1H), 7.64 (t, J = 8.8 Hz, 1H), 7.51 (t, J= 8.8 Hz, 1H), 6.54-6.43 (m, 2H), 2.28 (q, /= 8.0 Hz,
2H), 1.56-1.46 (m, 2H), 1.42-1.27 (m, 6H), 0.91 (q, J = 6.8 Hz, 3H); °*C NMR (CDCls, 150
MHz) & 149.4, 147.1, 134.1, 131.5, 130.8, 129.2, 128.7, 128.2, 127.6, 126.8, 126.5, 33.3, 31.7,
29.2,28.9,22.6, 14.1; HRMS (ESI) m/z caled for C;7;H»N [M+H]': 240.1747, found: 240.1752.
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3Aq
(E)-3-(Oct-1-en-1-yl)pyridine (3Aq)"’

The reaction was conducted by using 1.0 equiv of NaCl as additive. Purification by PTLC
(hexane/EtOAc = 5:1) afforded 3Aq as colorless oil (35.0 mg, 46% yield). '"H NMR (CDCls, 400
MHz) 6 8.56 (s, 1H), 8.42 (d, /= 4.4 Hz, 1H), 7.65 (d, /= 8.0 Hz, 1H), 7.21 (dd, J = 8.0, 4.4 Hz,
1H), 6.40-6.25 (m, 2H), 2.23 (q, J = 8.0 Hz, 2H), 1.52-1.43 (m, 2H), 1.40-1.32 (m, 6H), 0.88 (t,
J = 6.8 Hz, 3H); °C NMR (CDCls;, 100 MHz) & 147.94, 147.86, 133.7, 133.5, 132.3, 126.2,
123.3, 33.1, 31.7, 29.1, 28.9, 22.6, 14.1; HRMS (ESI) m/z caled for C;3HyN [M+H]": 190.1590,

found: 190.1586.

3AFa

1-Benzyl-4-methoxybenzene (3AFa)*®

The reaction was conducted using N,N-dimethyl-4-aminopyridine (DMAP: 14.7 mg, 0.12
mmol, 30 mol%) as additive. Purification by PTLC (hexane/EtOAc = 20:1) afforded 3AFa as
colorless oil (36.5 mg, 46% yield). '"H NMR (CDCls, 400 MHz) & 7.27 (dd, J = 7.6, 7.2 Hz, 2H),
7.21-7.15 (m, 3H), 7.10 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 3.92 (s, 2H), 3.78 (s, 3H);
C NMR (CDCls;, 100 MHz) & 157.9, 141.6, 133.2, 129.8, 128.8, 128.4, 126.0, 113.9, 55.2, 41.0;
HRMS (DART) m/z calcd for C14H;50 [M+H]": 199.1123, found: 199.1122.

Me Z | OMe

N

3AGa

1-Methoxy-4-(4-methylbenzyl)benzene (3AGa)™®
The reaction was conducted using N,N-dimethyl-4-aminopyridine (DMAP: 14.7 mg, 0.12
mmol, 30 mol%) as additive. Purification by PTLC (hexane/EtOAc = 20:1) afforded 3AGa as
colorless oil (30.0 mg, 35% yield). "H NMR (CDCls, 400 MHz) § 7.12-7.03 (m, 6H), 6.81 (d, J =
8.4 Hz, 2H), 3.88 (s, 2H), 3.77 (s, 3H), 2.31 (s, 3H); °C NMR (CDCls, 100 MHz) § 157.9, 138.5,
135.4, 133.5, 129.8, 129.1, 128.7, 113.8, 55.2, 40.6, 21.0; HRMS (FAB) m/z calcd for C;sH;60

[M]: 212.1201, found: 212.1203
o

3AHa

2-(4-Methoxybenzyl)naphthalene (3AHa)’®
The reaction was conducted using N,N-dimethyl-4-aminopyridine (DMAP: 14.7 mg, 0.12
mmol, 30 mol%) as additive. Purification by PTLC (hexane/EtOAc = 20:1) afforded 3AHa as a

238



white solid (45.8 mg, 46% yield). "H NMR (CDCls, 400 MHz) & 7.81-7.77 (m, 3H), 7.60 (s, 1H),
7.47-7.35 (m, 2H), 7.29 (dd, /= 8.4, 1.6 Hz, 1H), 7.12 (dd, J= 8.8, 1.6 Hz, 2H), 6.82 (dd, J = 8.8,
1.6 Hz, 2H), 4.07 (s, 2H), 3.77 (s, 3H); BC NMR (CDCls, 100 MHz) 6 158.0, 139.0, 133.6, 133.0,
132.0, 129.9, 128.0, 127.6, 127.54, 127.50, 126.9, 125.9, 125.3, 113.9, 55.2, 41.2; HRMS (FAB)
m/z calcd for C;sH;60 [M]+: 248.1201, found: 248.1207.

3. Gram-scale Reaction
[Gram-Scale]

Ni(OAc), (5 mol%)
P(n-Bu)s (20 mol%)

OMe Na,CO, (2.0 equiv)
o a .0 equiv
e AT i SN NI N

anisole (0.25 M) N=
N OPh o 3 reflux, 24 h
1A (10 mmol) 2a' (5.0 mmol) [Gram-Scale] 3Aa: 78% (1.44 g)

A 100-mL Schlenk tube equipped with a condenser and balloon containing a magnetic
stirring bar and Ni(OAc),4H,0 (124 mg, 0.5 mmol, 5 mol%) was dried with a heatgun in vacuo
and filled with N, gas after cooling to room temperature. To this was added phenyl nicotinate
(1A: 1.99 g, 10 mmol, 1.0 equiv), tri(p-methoxyphenyl)boroxine (2a’: 2.00 g, 5.0 mmol, 0.5
equiv), and Na,COs (2.12 g, 20 mmol, 2.0 equiv). The tube was vacuumed and refilled N, gas
three times. To this was added P(n-Bu); (0.49 mL, 2.0 mmol, 20 mol%) and anisole (40 mL). The
Schlenk cock was closed and then this mixture was refluxed for 24 h in an oil bath (oil bath
temperature was 160 °C) with stirring. After cooling the reaction mixture to room temperature,
the mixture was passed through a short silica gel pad with EtOAc. The filtrate was concentrated
in vacuo and the residue was purified by flash column chromatography (hexane/Et,O = 3:2 to
2:3) to afford 3-(4-methoxyphenyl)pyridine (3Aa: 1.44 g, 78% yield) as a white solid.

4. One-pot Transformation of Thiophene-2-carboxylic Acid to Biaryl 3Ka
(HO),B —@— OMe

N|(OAc) (5 mol%)

o Ph2IOTf (1 equw P(n-Bu)s (20 mol%)
K5COg3 (1 equiv) Na CO (2 equiv
m 2003 ( - m 2C03 (2 eq )> MOMG
S OH  toluene, 130 °C toluene, 150 °C S

[One-Pot Operation] 3Ka: 61% (2 steps)

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
was dried with heatgun under reduced pressure and filled with N, gas after cooling to room
temperature. To this was added thiophene-2-carboxylic acid (51.3 mg, 0.40 mmol),
diphenyliodonium triflate (172.0 mg, 0.40 mmol, 1.0 equiv), K,COs (55.2 mg, 0.40 mmol, 1.0
equiv), and then toluene (2.0 mL). The vessel was sealed with O-ring tap and then heated at
130 °C for 2 h in an 8-well reaction block with stirring. After cooling the reaction mixture to
room temperature, this mixture was concentrated in vacuo to remove toluene and iodobenzene.

To the same tube containing obtained crude product 1K were added Ni(OAc); (3.5 mg, 0.02
mmol, 5 mol%), p-methoxyphenylboronic acid 3 (0.60 mmol, 91.9 mg, 1.5 equiv), and Na,CO;
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(84.8 mg, 0.8 mmol, 2.0 equiv). The vessel was vacuumed and refilled N, gas three times. To this
was added P(n-Bu); (19.0 mL, 0.08 mmol, 20 mol%) and toluene (1.6 mL). The vessel was
sealed with O-ring tap and then heated at 150 °C for 24 h in an 8-well reaction block with stirring.
After cooling the reaction mixture to room temperature, the mixture was passed through a short
silica gel pad with EtOAc. The filtrate was concentrated and the residue was purified by flash
column chromatography (hexane/EtOAc = 100:1) to afford 2-(4-methoxyphenyl)thiophene (3Ka:
46.2 mg, 61% yield over 2 steps) as a white solid.

5. Application to the Synthesis of Telmisartan Derivtives

. .

N I N =~
PhOH (1.0 equiv)
EDC-HCI (1.1 equiv)

O. _OH DMAP (25 mol%) 0._OPh
\ -~ 10T
N — CH20|2, r.t. N =
o I C

telmisartan 4 (telmisartan Ph-ester)

To a test tube equipped with screw cap containing a magnetic stirring bar were added
telmisartan (772 mg, 1.5 mmol, 1.0 equiv), phenol (155 mg, 1.65 mmol, 1.1 equiv), 1-(3-
dimethylaminopropyl)-3- ethylcarbodiimide hydrochloride (EDC-HCI: 316 mg, 1.65 mmol, 1.1
equiv), N,N-dimethyl-4-aminopyridine (DMAP: 18.3 mg, 0.15 mmol, 0.1 equiv) and CH,Cl, (3.0
mL). After stirring for 6 h, the reaction mixture was quenched with saturated NaHCOsaq and
extracted three times with CH,Cl,. The combined organic layer was dried over Na,SOys, filtrated,
and concentrated in vacuo. The residue was purified by flash column chromatography
(hexane/EtOAc = 2:1 to EtOAc) to afford telmisartan Ph-ester (4: 850 mg, 96% yield) as a white
solid. "H NMR (CDCls, 400 MHz) & 8.03 (dd, J = 8.0, 1.6 Hz, 1H), 7.83—7.80 (m, 1H), 7.60 (td,
J=28.0, 1.6 Hz, 1H), 7.52-7.44 (m, 3H), 7.40-7.35 (m, 3H), 7.32-7.28 (m, 3H), 7.21 (t, J = 8.0
Hz, 2H), 7.12 (d, J = 8.0 Hz, 2H), 7.04 (t, J = 8.0 Hz, 1H), 6.85 (d, J = 8.0 Hz, 2H), 5.45 (s, 2H),
3.71 (s, 3H), 2.91 (t, J = 8.0 Hz, 2H), 2.79 (s, 3H), 1.91-1.81 (m, 2H), 1.03 (t, J = 8.0 Hz, 3H);
C NMR (CDCls, 100 MHz) & 166.6, 156.4, 154.7, 150.6, 143.2, 142.9, 142.3, 141.1, 136.7,
135.0, 131.9, 130.9, 130.4, 129.9, 129.5, 129.25, 129.20, 127.6, 125.9, 125.7, 124.0, 123.9, 122.4,
122.3,121.1, 119.6, 109.5, 108.8, 46.9, 31.7, 29.8, 21.8, 16.9, 14.1; HRMS (DART) m/z calcd for
C39H3sN40, [M+H]™: 591.2760, found: 591.2770.
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& vors— oo L
N— N —

N|(OAc) (5 mol%)
P(n-Bu)s (20 mol%)
NazCO3 (2 equiv)
OPh > N
toluene, 160 °C N =
78% O
4 (telmisartan Ph-ester) 5

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
and Ni(OAc),-4H>O (3.5 mg, 0.0125 mmol, 5 mol%) was dried with a heatgun under reduced
pressure and filled with N, gas after cooling to room temperature. To this vessel was added
telmisartan Ph-ester 4 (145 mg, 0.25 mmol, 1.0 equiv), p-methoxyphenylboronic acid (2a: 58.0
mg, 0.375 mmol, 1.5 equiv), and Na,COs (53 mg, 0.50 mmol, 2.0 equiv). The vessel was
vacuumed and refilled N, gas three times. To this were added P(#-Bu); (12.5 mL, 0.05 mmol, 20
mol%) and toluene (1.0 mL). The vessel was sealed with O-ring tap and then heated at 160 °C for
24 h in an 8-well reaction block with stirring. After cooling the reaction mixture to room
temperature, the mixture was passed through Celite® with EtOAc. The filtrate was concentrated
and the residue was purified by flash column chromatography (hexane/EtOAc = 1:2 to EtOAc),
followed by reverse-phase HPLC (Isolera™; H,O/MeCN) to afford a coupling product 5 as a
white solid (111 mg, 78% yield). '"H NMR (CDCls, 400 MHz)  7.84-7.81 (m, 1H), 7.51 (s, 1H),
7.44 (s, 1H), 7.40-7.28 (m, 7H), 7.10 (d, J= 8.0 Hz, 2H), 7.01 (d, J = 8.8 Hz, 2H), 6.94 (d, J =
8.0 Hz, 2H), 6.71 (d, J = 8.8 Hz, 2H), 5.36 (s, 2H), 3.80 (s, 3H), 3.72 (s, 3H), 2.87 (t, /= 7.6 Hz,
2H), 2.78 (s, 3H), 1.85-1.76 (m, 2H), 1.03 (t, J = 7.6 Hz, 3H); °C NMR (CDCls, 100 MHz) &
158.3, 156.4, 154.7, 143.1, 142.9, 141.5, 140.1, 139.5, 136.7, 135.2, 133.9, 133.6, 130.8, 130.6,
130.4, 127.6, 125.8, 123.9, 123.7, 122.4, 122.3, 119.5, 113.3, 109.5, 108.7, 55.1, 47.0, 31.8, 29.8,
21.7,16.8, 14.0; HRMS (DART) m/z caled for C30H3;N40 [M+H]": 577.2967, found: 577.2969.

6. Orthogonal Coupling of 6, 1Q, and 10

6-1. Orthogonal Coupling of 6
(HO).B —QOMe

Ni(OAc)5 (5 mol%) OMe
P(n-Bu)3 (20 mol%) B
Na,CO5 (2 equiv) 0
o | ~
toluene (0.25M) (0] P>
160 °C
6 (0.40 mmol) 7 (74%)

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
and Ni(OAc),4H,0O (5.0 mg, 0.020 mmol, 5 mol%) was dried with a heatgun under reduced
pressure and filled with N, gas after cooling to room temperature. To this vessel was added
phenyl 3-(pivaloyloxy)benzoate (6: 119.2 mg, 0.40 mmol, 1.0 equiv), p-methoxyphenylboronic
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acid (2a: 91.8 mg, 0.60 mmol, 1.5 equiv), and Na,CO;3 (85.0 mg, 0.8 mmol, 2.0 equiv). The
vessel was vacuumed and refilled N, gas three times. To this were added P(n-Bu); (20 mL, 0.08
mmol, 20 mol%) and toluene (1.6 mL). The vessel was sealed with O-ring tap and then heated at
150 °C for 24 h in an 8-well reaction block with stirring. After cooling the reaction mixture to
room temperature, the mixture was passed through a short silica gel pad with EtOAc. The filtrate
was concentrated in vacuo and the residue was purified by flash column chromatography
(hexane/EtOAc = 100:1), and then GPC to afford 4'-methoxy-[1,1'-biphenyl]-3-yl pivalate 7
(84.2 mg, 74% yield) as colorless oil. '"H NMR (CDCls;, 400 MHz) & 7.51 (d, J = 8.8 Hz, 2H),
7.41-7.37 (m, 2H), 7.22 (s, 1H), 7.01-6.98 (m, 1H), 6.96 (d, J = 8.8 Hz, 2H), 3.83 (s, 3H), 1.39 (s,
9H); *C NMR (CDCls, 100 MHz) § 177.1, 159.3, 151.4, 142.4, 132.7, 129.5, 128.2, 123.9, 119.7,
119.6, 114.1, 55.3, 39.1, 27.1; HRMS (DART) m/z caled for C gH,;03 [M+H]": 285.1491, found:

285.1494.
-
OMe

OMe
s Ni(cod), (10 mol%)
>\”/O EN dcypt 20 mol%)
| Cs,CO3 (1.5 equw
o) =

1,4-dioxane o
7 130 °C (85%)

%w%

dcypt

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
and Cs,COs (146.6 mg, 0.45 mmol, 1.5 equiv) was dried with a heatgun under reduced pressure
and filled with N, gas after cooling to room temperature. To this vessel was added 4'-methoxy-
[1,1'-biphenyl]-3-yl  pivalate (7: 853 mg, 030 mmol, 1.0 equiv) and 2,3-
bis(dicyclohexylphosphine)thiophene (dcypt: 28.3 mg, 0.06 mmol, 20 mol%), and then
introduced into an argon-atmosphere glovebox. To the reaction vessel was added Ni(cod), (8.3
mg, 0.03 mmol, 10 mol%), and then taken out of the glovebox. To this tube were added
benzoxazole (47.6 mg, 0.40 mmol, 1.3 equiv) and 1,4-dioxane (1.5 mL) under a stream of N,.
The vessel was sealed with O-ring tap and then heated at 130 °C for 12 h in an 8-well reaction
block with stirring. After cooling the reaction mixture to room temperature, the mixture was
passed through a short silica gel pad with EtOAc. The filtrate was concentrated in vacuo and the
residue was purified by flash column chromatography (hexane/EtOAc = 100:1) to afford 2-(4'-
methoxy-[1,1'-biphenyl]-3-yl)benzo[d]oxazole (8: 76.8 mg, 85% yield) as a white solid. "H NMR
(CDCl3, 400 MHz) & 8.46 (s, 1H), 8.18 (d, J = 8.0 Hz, 1H), 7.83-7.77 (m, 1H), 7.72 (d, J = 8.0
Hz, 1H), 7.65-7.53 (m, 4H), 7.40-7.33 (m, 2H), 7.01 (d, J = 8.8 Hz, 2H), 3.87 (s, 3H); °C NMR
(CDCl3, 100 MHz) 6 163.0, 159.5, 150.7, 142.1, 141.5, 132.5, 129.7, 129.3, 128.2, 127.5, 125.7,
125.1, 124.6, 120.0, 114.3, 110.6, 55.3 (one peak overlap); HRMS (DART) m/z calcd for
Ca0HsNO, [M+H]": 302.1181, found: 302.1178.

6-2. Orthogonal Coupling of 1Q
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MeO —@—BO
3

Ni(OAc)5 (5 mol%) MeO

© P(n-Bu); (20 mol%)
PhO JKEN Na,CO5 (2 equiv) N
N\ r
| O>_H toluene | >—H
150 °C O
1Q 3Qa (57%)

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
and Ni(OAc),-4H,0 (5.0 mg, 0.020 mmol, 5 mol%) was dried with a heatgun for 1 min under
reduced pressure and filled with N, gas after cooling to room temperature. To this vessel was
added phenyl oxazole-4-carboxylate (1Q: 75.7 mg, 040 mmol, 1.0 equiv), p-
methoxyphenylboroxine (2a': 80.3 mg, 0.20 mmol, 0.50 equiv), and Na,COs3 (85.0 mg, 0.8 mmol,
2.0 equiv). The vessel was vacuumed and refilled with N, gas three times. To this were added
P(n-Bu); (20 mL, 0.08 mmol, 20 mol%) and toluene (1.6 mL). The vessel was sealed with O-ring
tap and then heated at 150 °C for 24 h in an 8-well reaction block with stirring. After cooling the
reaction mixture to room temperature, the mixture was passed through a short silica gel pad with
EtOAc. The filtrate was concentrated in vacuo and the residue was purified by flash column
chromatography by using Isolera® (hexane/EtOAc = 95:5 to 4:1), and then GPC to afford 4-(4-
methoxyphenyl)oxazole (3Qa: 40.7 mg, 57% yield) as a white solid.

G
N
P’ N2
MeO Ni(cod), (10 mol%) MeO

dcype (20 mol%)

K3POy4 (2.0 equiv)

N N —

> R
| Y—H 1,4-dioxane lO \ /N
O 150 °C
3Qa 9 (99%)

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
and K5;PO4 (169.8 mg, 0.80 mmol, 2.0 equiv) was dried with a heatgun for 3 minutes in vacuo
and filled with N, gas after cooling to room temperature. To this vessel was added 4-(4-
methoxyphenyl)oxazole (3Qa: 70.7 mg, 0.40 mmol, 1.0 equiv) and phenyl 4-nicotinate (119.5
mg, 0.60 mmol, 1.5 equiv), and then introduced into an argon-atmosphere glovebox. To the
reaction vessel was added Ni(cod), (11.0 mg, 0.04 mmol, 10 mol%) and 1,2-
bis(dicyclohexylphosphino)ethane (dcype: 33.8 mg, 0.08 mmol, 20 mol%), and then taken out of
the glovebox. To this tube was added 1,4-dioxane (1.6 mL) under a stream of N,. The vessel was
sealed with O-ring tap and then heated at 150 °C for 24 h in an 8-well reaction block with stirring.
After cooling the reaction mixture to room temperature, the mixture was passed through a Celite®
pad with EtOAc as an eluent. The filtrate was concentrated in vacuo and the residue was purified
by PTLC (hexane/EtOAc = 1:1) to afford 4-(4-methoxyphenyl)-2-(pyridin-4-yl)oxazole (9: 100.5
mg, 99% yield) as a white solid. '"H NMR (CDCls, 400 MHz) § 8.76 (dd, J = 4.4, 1.2 Hz, 2H),
7.96-7.92 (m, 3H), 7.75 (dd, J = 7.2, 2.4 Hz, 2H), 6.98 (dd, J = 7.2, 2.4 Hz, 2H), 3.86 (s, 3H) ;
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B3C NMR (CDCls, 100 MHz) & 159.8, 159.4, 150.5, 142.5, 134.3, 133.5, 127.0, 123.1, 120.0,
114.2, 55.3; HRMS (DART) m/z caled for C15sH;3N,0, [M+H]": 253.0977, found: 253.0972.

6-3. Orthogonal Coupling of 10

PhOH (1.1 equiv)

0 NaOH Q EDC-HCI (1.1 equiv)
o OFt Br OH DMAP (0.25 equiv)
o - -
THF/H20 CHQC|2, rt

S6 50 °C s7
St X
(0] 1 .5 equlv
Br (dppf)Clg CH,Cl, (3 mol%)
N OPh KOAc (3 equiv)
| S
DMF, 80 °C
S8

The solution of S6 (1.95 g, 7.0 mmol, 1.0 equiv) in THF (28 mL) was treated with 1M
NaOHaq (14 mL, 2.0 equiv) at 50 °C. After stirring overnight, the mixture was diluted with Et,O
and washed two times with Et;O. 1 M HClaq was added to the combined water phase to adjust
the pH to 2, and then resulted solution was extracted three times with Et,O. The combined
organic phase was concentrated in vacuo to afford 7-bromo-2-naphthoic acid (S7: 1.76 g) as a
white solid. This was used without further purification.

To a round-bottomed flask with the carboxylic acid S7 (1.76 g, 7.0 mmol, 1.0 equiv) were
added phenol (725 mg, 7.7 mmol, 1.1 equiv), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC-HCI: 1.48 g, 7.7 mmol, 1.1 equiv), N,N-dimethyl-4-aminopyridine (DMAP:
213.8 mg, 1.75 mmol, 0.25 equiv) and CH,Cl, (28 mL). After stirring the mixture for several
hours with monitoring reaction progress on TLC, the reaction was quenched with saturated
NaHCOsaq and extracted three times with CH,Cl,. The combined organic layer was dried over
Na,SOy, passed a short silica gel pad, and concentrated in vacuo. The residue was purified by
recrystallization (hexane/CH,Cl,) to afford phenyl 7-bromo-2-naphthoate (S8: 2.15 g, 94% yield)
as a white solid.

To a dried 50-mL Schlenk tube were added dehydrated KOAc (883 mg, 9.0 mmol, 3.0
equiv), phenyl 7-bromo-2-naphthoate (S8: 982 mg, 3.0 mmol, 1.0 equiv), Pd(dppf)Cl,-CH,Cl,
(73.5 mg, 0.090 mmol, 3 mol%), and bis(neopentyl glycolato)diboron (1.01 g, 4.5 mmol, 1.5
equiv). The tube was vacuumed and filled with N, gas three times. DMF (12 mL) was added
under a stream of N, gas and the mixture was heated at 80 °C for 12 h in an oil bath. After
cooling the mixture to room temperature, the mixture was diluted with EtOAc and passed a
silica-gel pad with EtOAc as an eluent. The mixture was washed with brine, dried over Na;SOs,
filtered, and then concentrated in vacuo. The resulted crude product was purified by silica-gel
column chromatography by using Isolera® (hexane/EtOAc = 10:1 to 1:1) to afford phenyl 7-(5,5-
dimethyl-1,3,2-dioxaborinan-2-yl)-2-naphthoate (10: 940 mg, 87% vyield) as a white solid. 'H
NMR (CDCls, 400 MHz) 6 8.77 (s, 1H), 8.41 (s, 1H), 8.19 (d, J = 8.4 Hz, 1H), 8.01-7.91 (m,
3H), 7.45 (d, J = 8.4 Hz, 2H), 7.32-7.22 (m, 3H), 3.84 (s, 4H), 1.07 (s, 6H); °C NMR (CDCl;,
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100 MHz) & 165.4, 151.1, 135.2, 134.7, 133.8, 131.7, 130.9, 129.5, 129.1, 128.3, 127.3, 125.9,
125.2, 121.8, 72.5, 32.0, 21.9; HRMS (DART) m/z caled for C,H,,BO, [M+H]": 361.1611,

found: 361.1611.
X O 4

O. .0
Ni(cod), (10 mol%)
dcype (20 mol%)
K3POy4 (2.0 equw)

1,4-dioxane
150 °C

10 11 (50%)

A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
and K3;PO4 (169.8 mg, 0.80 mmol, 2.0 equiv) was dried with a heatgun for 3 min in vacuo and
filled with N, gas after cooling to room temperature. To this vessel was added phenyl 7-(5,5-
dimethyl-1,3,2-dioxaborinan-2-yl)-2-naphthoate (10: 144.1 mg, 0.40 mmol, 1.0 equiv), and then
introduced into an argon-atmosphere glovebox. To the reaction vessel was added Ni(cod), (11.0
mg, 0.04 mmol, 10 mol%) and 1,2-bis(dicyclohexylphosphino)ethane (dcype: 33.8 mg, 0.08
mmol, 20 mol%), and then taken out of the glovebox. To this tube were added benzoxazole (60
uL, 71.4 mg, 0.60 mmol, 1.5 equiv) and 1,4-dioxane (1.6 mL) under a stream of N,. The vessel
was sealed with O-ring tap and then heated at 150 °C for 12 h in an 8-well reaction block with
stirring. After cooling the reaction mixture to room temperature, the mixture was passed through
a silica-gel pad with EtOAc as an eluent. The filtrate was concentrated in vacuo and the residue
was purified by silica-gel column chromatography by using Isolera® (hexane/EtOAc = 100:1 to
EtOAc) to afford a pale yellow solid (82 mg). This solid was further purified by silica-gel column
chromatography by using Isolera® (hexane/CHCl; = 4:1 to CHCLs) to afford 2-(7-(5,5-dimethyl-
1,3,2-dioxaborinan-2-yl)naphthalen-2-yl)benzo[d]oxazole (11: 71.3 mg, 50% yield) as a white
solid. '"H NMR (CDCls, 400 MHz) & 8.77 (s, 1H), 8.40 (s, 1H), 8.31 (dd, J = 9.0, 1.2 Hz, 1H),
8.01 (d, /=9.0 Hz, 1H), 7.98-7.92 (m, 2H), 7.83-7.80 (m, 1H), 7.65-7.62 (m, 1H), 7.40-7.35 (m,
2H), 3.85 (s, 4H), 1.08 (s, 6H); °C NMR (CDCls, 100 MHz) § 163.2, 150.8, 142.2, 134.8, 134.3,
134.1, 131.0, 129.5, 127.9, 127.7, 125.1, 124.9, 124.6, 123.7, 120.0, 110.6, 72.4, 31.9, 21.9;
HRMS (DART) m/z calcd for C,,Hy BNO; [M+H]': 358.1615, found: 358.1618.
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A 20-mL glass vessel equipped with J. Young® O-ring tap containing a magnetic stirring bar
was dried with a heatgun in vacuo and filled with N, gas after cooling to room temperature. To
this vessel was added a phenyl 3-nicotinate (1A: 59.8 mg, 0.30 mmol, 1.5 equiv), 2-(7-(5,5-
dimethyl-1,3,2-dioxaborinan-2-yl)naphthalen-2-yl)benzo[d]oxazole (11: 71.4 mg, 0.20 mmol, 1.0
equiv), Na,COs (42.4 mg, 0.4 mmol, 2.0 equiv), and NaCl (11.9 mg, 0.20 mmol, 1.0 equiv). The
vessel was introduced into an argon-atmosphere glovebox. To the reaction vessel was added
Ni(cod), (5.5 mg, 0.020 mmol, 10 mol%), and then taken out of the glovebox. To this were added
P(n-Bu); (10 mL, 0.08 mmol, 40 mol%) and toluene (0.8 mL) under a stream of N,. The vessel
was sealed with O-ring tap and then heated at 150 °C for 48 h in an oil bath with stirring. After
cooling the reaction mixture to room temperature, the mixture was passed through a short silica
gel pad with EtOAc. The filtrate was concentrated in vacuo and the residue was purified by
silica-gel column chromatography by using Isolera® (hexane/EtOAc = 4:1 to EtOAc) to afford 2-
(7-(pyridin-3-yl)naphthalen-2-yl)benzo[d]oxazole (12: 33.8 mg, 52% yield) as a white solid. 'H
NMR (CDCls, 600 MHz) & 9.00 (s, 1H), 8.79 (s, 1H), 8.66 (d, J = 4.2 Hz, 1H), 8.36 (d, J=9.0
Hz, 1H), 8.10-8.07 (m, 2H), 8.05-7.98 (m, 2H), 7.84-7.75 (m, 2H), 7.64-7.60 (m, 1H), 7.45—
7.41 (m, 1H), 7.40-7.34 (m, 2H); >C NMR (CDCl;, 150 MHz) & 162.9, 150.8, 148.9, 148.5,
142.2, 137.0, 136.1, 134.9, 134.6, 132.4, 129.9, 129.1, 127.8, 126.1, 125.3, 124.9, 124.7, 123.7,
120.1, 110.6; HRMS (DART) m/z caled for CoH;sN,O [M+H]": 323.1184, found: 323.1181.

7. Computational Details

Calculations were performed by Gaussian 09 quantum chemical package.” The
geometries of all reported structures were optimized without symmetry constraints in toluene at
the MO6L level of density functional theory” in conjunction with the Lanl2dz basis set and
corresponding Hay—Wadt ECP for Ni*'**. Standard 6-31G(d) basis sets were used for all other
atoms. Below, this approach will be called as MO6L/{Lanl2dz + [6-31G(d)]} or MO6L/BSI.
Solvent effects were estimated by using the PCM solvation method*™. Previously, we have
shown that this approach reasonable describes geometries and energetics of the Ni-complexes
and Ni-catalyzed coupling reactions. In order to incorporate disperse interactions into
calculations we also performed geometry optimization and energy calculations of selected
important intermediates and transition states at the MO6/BS1 level of theory®’.

The nature of each stationary point was characterized by performing normal mode
analysis at the appropriate (i.e. same as a geometry optimization) levels of theory. Relative free
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energies and enthalpies of all reported structures were calculated under standard conditions (1
atm and 298.15 K). In the presented figures and tables, we give both relative Gibbs free energies
and enthalpies (in kcal/mol) as AG/AH. Cartesian coordinates and total energies of all reported
structures are also presented below. In this paper, we mainly discussed the M0O6/BS1 calculated
free energies (i.e. AG values) at 298.15 K unless otherwise specified.

8. NBO Analysis of the Intermediate Complex B

NBO and molecular orbital analysis on the pre-reaction complex B shows the existence of
a bonding between the Ni-center and C=0 fragment of the substrate (called as Ni-(C=0) bond,
see Supplementary Figure 159). Close examination shows that this orbital interacts with the
bonding m-orbitals of the pyridine fragment and C(acyl)-O bond of substrate. The strength of
these interactions are 9.1 and 1.1 kcal/mol, respectively. In addition, there exist a donor-acceptor
interaction between the m-orbital of pyridine and empty orbital of Ni (Ni, ,*), i.e. E[Pyr — Ni, ,*],
as well as between bonding C(acyl)-O orbital and empty orbital of Ni (Ni,*), i.e. E[(C-O)—
Ni, »*]. Again, the Pyr — Ni,,* interaction is calculated to be significantly larger than the (C—
O)— Ni;p*. It is clear that these m-interactions collectively play a stabilization role in the
C(acyl)-O activation transition state.
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