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1. Screening of Optimal Reaction Conditions

cat.(x mol%)

0O additive (4.0 eq) Q -Ph
Nao-P-H +  Ph—Br + /ProH - 'Pro‘P\Ph
H base (3.0 eq.)
sol., Ar, T°C, th
1a 2a 3a
entry  additive base T/°C t/h cat. sol. yield/%"
1 BzCI DABCO 100 20  Pd(dppf)Cl/5mol%  PhMe n.r
2 CyC(O)Cl DABCO 100 20 Pd(dppf)Cl2/5 mol% PhMe 19
3 TsClI DABCO 100 20 Pd(dppf)Cl2/5 mol% PhMe n.r
4 AcCl DABCO 100 20  Pd(dppf)ICl/5mol%  PhMe  38%
5 PivCl DABCO 100 20  Pd(dppf)Cl/5mol%  PhMe  48%
6 PivCl DABCO 60 20  Pd(dppf)Cl./5mol%  PhMe n.r
7 PivCl DABCO 80 20  Pd(dppf)Cl/5mol%  PhMe 23
8 PivCl DABCO 120 20  Pd(dppf)Cl./5mol%  PhMe 48
9 PivCl DABCO 100 12  Pd(dppf)Cl/5mol%  PhMe 23
10 PivCl DABCO 100 24  Pd(dppf)Cl/5mol%  PhMe 58
11 PivCl DABCO 100 28 Pd(dppf)Cl2/5 mol% PhMe 68
12 PivCl DABCO 100 36  Pd(dppf)Cl/5mol%  PhMe 61
13 PivCl DABCO 100 28 Pd(dppf)Cl2/1 mol% PhMe trace
14 PivCl DABCO 100 28 Pd(dppf)Cl/2.5mol%  PhMe 84
15 PivCl DABCO 100 28  Pd(dppf)Cl/10mol%  PhMe 45
16 PivCl  NaHCO; 100 28 Pd(dppf)Cl/2.5mol%  PhMe 36
17 PivClI KHCO; 100 28 Pd(dppf)Cl/2.5mol%  PhMe 47
18 PivCl NaOAc 100 28  Pd(dppf)Cl»/2.5mol%  PhMe trace
19 PivCl KOAc 100 28  Pd(dppf)Clx/2.5mol%  PhMe 44
20 PivClI DBU 100 28 Pd(dppf)ClJ/2.5mol%  PhMe 67
21 PivCl EtsN 100 28  Pd(dppf)Clx/2.5mol%  PhMe 53
22 PivClI DIPEA 100 28 Pd(dppf)Cl/2.5mol%  PhMe 60
23¢ PivCl DABCO 100 28  Pd(dppf)Cl/2.5mol%  PhMe 74



249 PivCl DABCO 100 28  Pd(dppf)Cl/2.5 mol%  PhMe 80
25¢  PivCl DABCO 100 28 Pd(dppf)Cl/2.5mol%  PhMe 71
26 PivCl DABCO 100 28 Pd(dppe)Cl/25mol%  PhMe 64
27 PivCl DABCO 100 28 Pd(PPhs).Cl/2.5 mol% PhMe 16
28 PivCl DABCO 100 28 Ni(dppf)Cl./25mol%  PhMe n.r
29 PivCl DABCO 100 28 Co(dppf)Cl/2.5mol% PhMe n.r
30 PivCl DABCO 100 28  Pd(dppf)Clx/2.5mol%  xylene 74
31 PivCl DABCO 100 28  Pd(dppf)Cl/2.5mol% dioxane  trace
32 PivCl DABCO 100 28 Pd(dppf)Cl/25mol%  THF 58
33 PivClI DABCO 100 28  Pd(dppf)Cl/2.5mol% EtOAc 68
34 PivCl DABCO 100 28 Pd(dppf)Cl/2.5mol%  DCE trace

Table S1(a) Reaction conditions: bromobenzene (0.2 mmol), NaH>PO> (0.4 mmol),
'PrOH (1.6 mmol), PivCl (0.8 mmol), anhydrous solvent (2.0 mL); (b) Isolated yield;
(c) 1.0 mL solvent; (d) 3.0 mL solvent; (e) 4.0 mL solvent.



2. Scanned 'H NMR, *C NMR, *'P NMR and ’F NMR Spectra of All

products

'H NMR (400 MHz, CDClIs) spectrum for 3a
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3P NMR (121 MHz, CDCls3) spectrum for 3a
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13C NMR (101 MHz, CDCl3) spectrum for 3b
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3P NMR (121 MHz, CDCl3) spectrum for 3¢
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13C NMR (101 MHz, CDCls) spectrum for 3d
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!H NMR (400 MHz, CDCIs) spectrum for 3e
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3P NMR (121 MHz, CDCl3) spectrum for 3e
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F NMR (282 MHz, CDCls) spectrum for 3f
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13C NMR (101 MHz, CDCls) spectrum for 3g
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3P NMR (121 MHz, CDCl3) spectrum for 3h
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13C NMR (101 MHz, CDCls) spectrum for 3i
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'H NMR (400 MHz, CDCIs) spectrum for 3j
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3P NMR (121 MHz, CDCls3) spectrum for 3j
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13C NMR (101 MHz, CDCls) spectrum for 3k
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3P NMR (121 MHz, CDCl3) spectrum for 3l

—29.63
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13C NMR (101 MHz, CDCls) spectrum for 3m
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'H NMR (400 MHz, CDCIs) spectrum for 3n
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3P NMR (121 MHz, CDCl3) spectrum for 3n

29.36

P
5

I

130 110 9 B0 70 B0 30 40 30 20 10 0 -10 =30 -50 =70 -20 -110 -130 -150 =170 -130 =210 -230
£1 (ppm)
1
H NMR (400 MHz, CDCIs) spectrum for 30
CEe¥gyIEaTLnNT gERgEeLToER a5
F;L‘;F;L‘;L‘;F;l‘\;l‘;L‘;F;F;L‘;F;L‘; o o of F o o o F & o ——
e e
|
.
I
I|I| | -
J _ |
A
s
~
N e
30
|
h| |h !ﬁ ()
) T T if
o - wy (=] wy
[N =] =] =
8.0 80 7.b 7.0 6.5 6.0 B.b 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0 0.
f1 (ppm)

25



13C NMR (101 MHz, CDCls) spectrum for 30
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'H NMR (400 MHz, CDCIs) spectrum for 3p
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3P NMR (121 MHz, CDCls) spectrum for 3p
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13C NMR (101 MHz, CDCls) spectrum for 3q

) = 00 — o
b g " Qe =
E e s
LR frgss %3
Vo S Y
20
Ty
O (o]
3q
|
I |
1 I
ZiD 2[‘)0 1‘:;0 léD 1“'0 lfliD léD lillD léD léD l]ID 160 9‘0 EID T‘D SID 5‘0 ;1‘0 3‘0 éD ]b ID —iD
£1 (ppm)
3P NMR (121 MHz, CDCls3) spectrum for 3
=3
-
TR
9]} 0
3q
130 110 90 80 70 B0 B0 40 30 20 10 0 -10 —30 —a0 =70 —80 -110 -130 -150 170 -190 -210 —230

f1 (ppm)

29



—6.00
7
5
]
¥
il
2
0
3
3

T T T
T 8 8 2
—_— —_ =+ —_ wy
- : . : - - ‘ - . . : - ‘ ‘ ‘
5.0 .5 7.0 8.5 6.0 5.5 5.0 15 10 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)
1
3C NMR (101 MHz, CDCls) spectrum for 3r
ELRE B598 5dtnf gnmus wa
FRESE R o oo ==
onE%  mano ==5859 cegee I=
R 527 SJ G5 U
e I
<0
¥
]
I
1
H 1
: ; : : ; . : ; ; ; ; ; : ; : ; ; ; ; ;
20 200 1% 180 170 160 150 140 10 120 110 100 @ B0 70 &0 50 40 30 20
£1 (ppm)

30



3P NMR (121 MHz, CDCl3) spectrum for 3r
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13C NMR (101 MHz, CDCls) spectrum for 3s
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3P NMR (121 MHz, CDCl3) spectrum for 3t
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13C NMR (101 MHz, CDCls) spectrum for 3u
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'H NMR (400 MHz, CDCIs) spectrum for 3v
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3P NMR (121 MHz, CDCl3) spectrum for 3v
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13C NMR (101 MHz, CDCls) spectrum for 3w
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'H NMR (400 MHz, CDCIs) spectrum for 4a
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3P NMR (121 MHz, CDCl3) spectrum for 4a
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13C NMR (101 MHz, CDCls) spectrum for 4b
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!H NMR (400 MHz, CDCIs) spectrum for 4c
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3P NMR (121 MHz, CDCl3) spectrum for 4c
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13C NMR (101 MHz, CDCls) spectrum for 4d
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!H NMR (400 MHz, CDCIs) spectrum for 4e
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3P NMR (121 MHz, CDCl3) spectrum for 4e
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13C NMR (101 MHz, CDCls) spectrum for 4f
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'H NMR (400 MHz, CDClIs) spectrum for 4g
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3P NMR (121 MHz, CDCls3) spectrum for 4g
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13C NMR (101 MHz, CDCls) spectrum for 4i
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'H NMR (400 MHz, CDCIs) spectrum for 4j
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3P NMR (121 MHz, CDCl3) spectrum for 4j
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13C NMR (101 MHz, CDCls) spectrum for 4k
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'H NMR (400 MHz, CDClIs) spectrum for 4l
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3P NMR (121 MHz, CDCls) spectrum for 4l
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'H NMR (400 MHz, CDCIs) spectrum for 4m
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3P NMR (121 MHz, CDCls3) spectrum for 4m
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13C NMR (101 MHz, CDCls) spectrum for 4n
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'H NMR (400 MHz, CDCIs) spectrum for 40
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3P NMR (121 MHz, CDCl3) spectrum for 40
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13C NMR (101 MHz, CDCls) spectrum for 4p
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'H NMR (400 MHz, CDCIs) spectrum for 4q
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3P NMR (121 MHz, CDCls3) spectrum for 4q
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13C NMR (101 MHz, CDCls) spectrum for 4r
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'H NMR (400 MHz, CDCIs) spectrum for 4s
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3P NMR (121 MHz, CDCl3) spectrum for 4s
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13C NMR (101 MHz, CDCls) spectrum for 4t
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'H NMR (400 MHz, CDCIs) spectrum for 4u
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3P NMR (121 MHz, CDCl3) spectrum for 4u
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13C NMR (101 MHz, CDCls) spectrum for 4v
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