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1. Additional Tables

Table S1. Evaluation of Alternate and Sustainable Solvents with optimized base (TMP).”

entry base
1 TMP
2 TMP
3 TMP
4 TMP
5 TMP

solvent

THF
2-MeTHF
Sulfolane

EtOAcC

ACN

3 (yield, %)”
t=2h t=18h
26 70
36 58
43 70
40 62
77 100

“Reaction conditions: 1 (0.5 mmol), 2 (0.8 mmol), P2 (.0025 mmol, 5 mol%), TMP (1.0 mmol),

solvent (2.5 mL), rt for 18 h with argon atmosphere. “Yield was determined by LC/MS with

pyrene as internal standard.

2. Catalyst Characterization Data

Figure S1: *H NMR for [DTBNpP] Pd(crotyl)CI (P2)
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'H NMR (400 MHz, Chloroform-d) & 5.08 (dt, J = 12.5, 8.9 Hz, 1H), 4.35 (ddt, J = 15.0, 13.2,
6.5 Hz, 1H), 3.64 (d, J = 6.5 Hz, 1H), 2.51 (d, J = 11.6 Hz, 1H), 2.06 (dt, J = 27.1, 13.7 Hz, 2H),
1.70 (td, J = 7.3, 1.2 Hz, 3H), 1.42 — 1.29 (m, 22H), 1.20 (d, J = 1.3 Hz, 9H).

Figure S2: *H NMR for [DTBNpP] Pd(crotyl)Cl sample from JM
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'H NMR (400 MHz, Chloroform-d) & 5.09 (dt, J = 12.7, 9.0 Hz, 1H), 4.43 — 4.27 (m, 1H), 3.72
~ 358 (m, 1H), 2.52 (d, J = 11.5 Hz, 1H), 2.09 (qd, J = 16.4, 15.4, 6.9 Hz, 2H), 1.78 — 1.65 (m,

3H), 1.51 - 1.28 (m, 21H), 1.22 (d, J = 1.2 Hz, 8H).

[DTBNpP] Pd(#3-1-t-Bu-indenyl)CI (P5)

Synthetic procedure: Synthesis of P5 follow a modified procedure of Hazari et. al as described in
the text. To an oven-dried 100 mL round-bottom flask, di-tert-butylneopentylphosphine (10 wt%
in hexanes) (5.08 mL, 1.60 mmol) was added into Chloro(1-t-butylindenyl)palladium(Il) dimer
(500 mg, 0.80 mmol, 1.00 equiv) and THF (11 mL). The flask was capped and purged with
argon for 5 minutes. The solution was stirred for 2 h at room temperature. The resulting product
was filtered, washed with pentane, and dried under vacuum to afford P5 (red solid, 330 mg,
78%). *H NMR (400 MHz, DMSO-ds) & 7.36 (d, J = 7.7 Hz, 1H), 7.05 — 6.92 (m, 2H), 6.84 (t, J
=7.4Hz, 1H), 6.59 (d, J = 2.9 Hz, 1H), 5.74 (d, J = 2.9 Hz, 1H), 2.29 (dd, J = 14.6, 11.7 Hz,
1H), 1.81 (t, J = 14.6 Hz, 1H), 1.48 (s, 9H), 1.35 (d, J = 13.3 Hz, 9H), 1.18 (d, J = 13.0 Hz, 9H),
1.13 (s, 9H). *C NMR (101 MHz, DMSO-ds) & 139.88, 138.60, 138.55, 126.25, 125.57, 125.34,
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124.73, 120.26, 119.34, 108.51, 108.45, 67.34, 67.31, 37.81, 37.68, 35.09, 34.97, 34.90, 34.86,

34.04, 33.94, 33.10, 33.03, 31.05, 31.03, 30.68, 30.64, 30.35, 30.30, 29.61, 29.56, 26.98, 12.76.
31p NMR (162 MHz, DMSO-dg) § 70.86. HRMS (ESI+): Expected 493.2210 [M-CI]*

(C26H44ppd). Observed 493.2242.

Figure S3: *H NMR
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Figure S4: *C NMR
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3. Compound Characterization Data

I. Spectral Data
Figure S6: *H NMR
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- BC NMR

Figure S7
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- 'H NMR

Figure S8
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BC NMR

Figure S9
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:1H NMR

Figure S10
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- 'H NMR

Figure S12
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- BC NMR

Figure S13
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- 'H NMR

Figure S14
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Figure S15: *C NMR
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- 'H NMR

Figure S16
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- BC NMR

Figure S17
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- 'H NMR

Figure S18
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- 'H NMR

Figure S20
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Figure S21: *C NMR
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- 'H NMR

Figure S22
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- BC NMR

Figure S23
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- 'H NMR

Figure S24
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- BC NMR

Figure S25
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- 'H NMR

Figure S26
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- BC NMR

Figure S27
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- 'H NMR

Figure S28
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- BC NMR

Figure S29
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- 'H NMR

Figure S30
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- BC NMR

Figure S31
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- BC NMR

Figure S33
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- 'H NMR

Figure S34
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- BC NMR

Figure S35
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- 'H NMR

Figure S36

6000

5500

5000
4500

4000

3500

3000

2500

2000

1500

1000

500

~-500

'L
8L
6L
6L
6b°L
0s'L
1s°L
18°2
00’8
108
108
w8
€08
€0'8

19'8
w98
£€9'8
€98
648
6L'8
08'8
08'8

50

7\

_

Fae

F99'T
ETST

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0
f1 (ppm)

9.5

S36



Figure S37: *C NMR
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Figure S41
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Figure S42
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Figure S44
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Figure S45: *C NMR
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Figure S46
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Figure S49
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Figure S50
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Figure S51: *C NMR

& 8¥a 88 32 aq o u
< =D B O © o o ° o
] 8% BE 82 g g 8

N I 45

40

35

Sv 30

25

20

15

10

r5

WWMWWM NP ———g

T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S51



- 'H NMR

Figure S52

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000
1000

F-1000

€L°E

LEL
LEL
S
Sv'L
9L
9L
'L
[Aa
8L
8L
182
L6°L
L6°L
86°L
66'L
66°L
008
858
858
65°8
09'8
98
9’8
L8
4]

S

I

I

880
ot

060
Hot

To8'0
Fzzo

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5  -1.0

9.5

f1 (ppm)

S52



- BC NMR

Figure S53
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Figure S55
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Figure S56
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Figure S58
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Figure S60
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Figure S61
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Figure S$62: 'H NMR
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Figure $63: *C NMR
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- BC NMR

Figure S65

n o n o n ) n o n o n o n
o o n n < < ™ (2] o~ o~ — — n o "
L I 1 | | | | I ) ) | | | I |
68'8E
or'6E
TE'6E
£L°6E
¥6'6E
STy
0p'ss — —rT
6188~ 20
2068~ 70
$8T0T — —95°0
50'60T — —sTT
8E'ITT ~_ W _AS0
o — Zioo
vren S0
seceiY U\MN.Q
voger " S0
68'621 — —5°0
I
(o]
Le1s1— N —ig0
0b'09T — —850
(o] (o]
) )
b ©

-10

T
100

110

f1 (ppm)

S65



9000
8000
7000

6000

5000

4000

3000

2000

1000

s —

6+°9
6+°9
0s'9
0s'9
159
%9

7c

- 'H NMR

Figure S66
H;C—O
H;C—O

Feet

Free

s

FSo'T

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 00 -05
f1 (ppm)

8.5

S66



- BC NMR

Figure S67
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Figure S68: 'H NMR
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Figure S69
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- 'H NMR

Figure S70
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Figure S72
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Figure S73: *C NMR

2 5% 33¢ 35 % ¢ w ~
=3 I RN N Ao —-o o © N *
g a8 RA% g g AN 5
S 20 990 -2 e 2 B 8
NG IR Voo [
H,c— O
\ = =N
HC—0 7f
T T T T T T T T T
190 180 170 160 150 140 130 120 110 90
f1 (ppm)

r 60

r55

F50

tas

40

35

30

25

F20

15

10

S73



16000

15000

14000

13000

12000

11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000
F-1000

we
€L'E
VL€
vLE

8LE—F
18°€
%'e
S8°€
L8'E

- 'H NMR

gure S74

9T'ET —

F

H,c— O

OH

79

H,c— O

Tow

Toso
Fost

Fost
Frre

WNQ T

10

11

12

13

f1 (ppm)

S74



- BC NMR

Figure S75
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Figure S76
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Figure S77
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Figure S78: 'H NMR
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Figure S79: *C NMR
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Figure S81: *C NMR
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- 'H NMR

Figure S82
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- BC NMR

Figure S83
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Figure $S85: *C NMR
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Figure S87: *C NMR
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- 'H NMR

Figure S88
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- BC NMR

Figure S89
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- 'H NMR

Figure S90
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- BC NMR

Figure S91
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- BC NMR

Figure S93
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- 'H NMR

Figure S94
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- 'H NMR

Figure S96
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- BC NMR

Figure S97
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- 'H NMR

Figure S98
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- BC NMR

Figure S99
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Figure S100
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Figure S101
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