Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2019

Supporting Information

An Effective Promoter for Reductive Coupling Reactions of
Nitrodienes with Unactivated Alkenes: Sodium Phosphate
Dibasic Heptahydrate

Mengmeng Zhang, Liming Yang, Chao Tian, Meng Zhou, Guanghui An*

and Guangming Li*

S1


http://pubs.rsc.org/en/results?searchtext=Author%3ADong%20Wang

Table of Contents

A e

Preparation of substrates
Optimization of Reaction Conditions
Mechanistic Investigation
References

'H and 3C NMR spectra

S2

s3
s3-s4
sS
s5
s6-s33



1 Preparation of substrates

The nitrodienes were prepared as reported in respective literature.! All characterization

data are in accordance with the previous literature.

2 Optimization of Reaction Conditions”

Table S1. Catalyst screening [2]

NP\ Catalyst, Reductant
PhN 2 Y Ph AN Ph
2

2 Additive, EtOH
1a 2a

Entry Catalyst  Catalyst (mol%) yield%”
1 Fe(acac); 10 23

2 Fe(acac); 20 30

3 Fe(acac); 30 48

4 Fe(dibm); 30 39

5 Ni(acac); 30 25

6 Fe(OX); 30 trace

7 Nd(acac); 30 N.R.

8 Co(acac), 30 N.R.

9 Er(acac); 30 N.R.

@ Reaction conditions: 1a (0.2 mmol, 1 equiv), Styrene (2 equiv), catalyst, PhSiH; (2 equiv) and Na,HPO, 7H,0 (2
equiv) was added in 2 mL of EtOH under atmosphere at 40°C for 2 h. ? Isolated yields are given. N.R.=No reaction.

Table S2. Catalyst loading variation 2!

X JNO Catalyst, Reductant
pr{ ) 2 TN o N N,
2

2 Additive, EtOH
1a 2a

Entry Catalyst Reductant yield%?’

1 Fe(acac); PhSiH; 48
2¢ Fe(acac); Et;SiH N.R.
3 Fe(acac); Ph;SiH N.R.
4 Fe(acac); (EtO);SiH 34
5 Fe(acac); PMHS 43

@ Reaction conditions: 1a (0.2 mmol, 1 equiv), Styrene (2 equiv), Fe(acac); (30 mol %), reductant (2 equiv) and
Na,HPO4 7H,0 (2 equiv) was added in 2 mL of EtOH under atmosphere at 40°C for 2 h. ? Isolated yields are given.
N.R.=No reaction.
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Table S3. Variation base screening [#]

X _JNO Catalyst, Reductant
Pth 2o T L N N
2

Additive, EtOH

1a 2a
Entry Catalyst  Additive Time Temperature yield%?’
1 Fe(acac); Na,COs 2h 40 51
2 Fe(acac); NaC,H30, 2h 40 47
3 Fe(acac); Na,S,0, 2h 40 44
4 Fe(acac); K,CO; 2h 40 45
5 Fe(acac); KC,H;0, 2h 40 43
6 Fe(acac); K;PO, 2h 40 42
7 Fe(acac); NaNO; 2h 40 33
8 Fe(acac); NH4C,H;0, 2h 40 39
9 Fe(acac); NH4NO; 2h 40 38
10 Fe(acac); NH4Cl 2h 40 34
11 Fe(acac); NaOH 2h 40 52
12 Fe(acac); NaH,PO, 2h 40 55
13 Fe(acac); Na,COs 2h 40 53
14 Fe(acac); Na,HCO; 2h 40 51
15 Fe(acac); — 2h 40 29
16 Fe(acac); NH4HPO, 2h 40 45
17 Fe(acac); NaC,H;0,2H,0 2h 40 55
18 Fe(acac); K,HPO,2H,0 2h 40 57
19 Fe(acac); Na,HPO,2H,0 2h 40 62
20 Fe(acac); Na,HPO,7H,O 2h 40 89
21 Fe(acac); Na,HPO, 12 H,O 2h 40 83
22 Fe(acac); Na,HPO,+7 H,O 2h 40 12
23 Fe(acac); Na,HPO,7H,O 2h 50 71
24 Fe(acac); Na,HPO,7H,0O 2h 60 58
25 Fe(acac); Na,HPO,7H,0 3h 40 65

@ Reaction conditions: 1a (0.2 mmol, 1 equiv), Styrene (2 equiv), Fe(acac); (30 mol %), PhSiH; (2 equiv) and additive
(2 equiv) was added in 2 mL of EtOH under atmosphere at 40°C for 2 h. ?Isolated yields are given. N.R.=No reaction.

3 Mechanistic Investigation
Reaction conditions for GC-MS:

1a (0.2 mmol, 1 equiv), Styrene (2 equiv), Fe(acac); (30 mol %), PhSiH; (2 equiv) and
additive (2 equiv) was added in 2 mL of EtOH under Ar protection. After stirring at 40°C
for corresponding time, the reaction mixture was quickly cooled in liquid nitrogen under
Ar protection before injection. The reaction mixture was allowed to melt under Ar and

quickly injected in GC-MS.
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Scheme S1. a: TG-DSC of NaH,PO4; b: TG-DSC of resulting precipitate after the reaction; ¢: comparison of a and b; d:

generation of PhSi(OEt)H, vs time (detected by GC-MS)
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5 'H and 3C NMR spectra

'H and '*C NMR spectra of 2a
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'H and '3C NMR spectra of 2b

AR
Al

8¢°¢

we
¥9°¢
$9°¢
66°S

€09
¥0'9

0€'9
(42

89
989
889
069
€69 1
7691
$691
$6'91
L6971
L6'9
1TLAY W

1TL
€TLA
STLA
LTLA
8T'LA W
PELA

—==1]

Bo6o

- F960

60

1.0 0.5 0.0 -0.5

1.5

6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0
fl (ppm)

7.0

clc—

ST —

10

20

30

40

50

60

70

80

130 120 110 100 920

40

f1 (ppm)

9€°L A
8E L~
LY'L
8L

0s'L

z—o

7.5

L9ST —

160 150

70

80

S7



'H and '3C NMR spectra of 2¢
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'H and '3C NMR spectra of 2d
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'H and '3C NMR spectra of 2e

XV —-0RRXNOANDXEONTNAANNRDNNRANOMN =AM P ao

A ANNNNNQ—~— === 0EREFTANANSHRANRN ~ — — = O <

N T S e e e e e e N N N R - RCRC R R RV R R I I ——

| | e - N2
| ——— ——

=
3

W

3.004
1 ouﬂ
1.004
-
1.00]
3.00x

0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1
fl (ppm)
oo —~oNTmON
NN =l PN~ o o @ o ) o
SERdnAAAANGNAS S % 2
e
Cl

LN

|
UL

it
AL

T T T T
80 170 160 150 140 13 120 110 100 90 80 70 60 50 40 30 20 10 0 -
fl (ppm)

S10



'H and 3C NMR spectra of 2f
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'H and 3C NMR spectra of 2g
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'H and '3C NMR spectra of 2h
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'H and '3C NMR spectra of 2i
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H and 3C NMR spectra of 2k
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'H and '3C NMR spectra of 21
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'H and '3C NMR spectra of 2m
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'H and '3C NMR spectra of 2n
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'H and '3C NMR spectra of 2p
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'H and '3C NMR spectra of 2q

760~
1607

OH

—=00'9

Foo'1

2001
00T
00T

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)

4.0

4.5

6.0 5.5 5.0

6.5

7.0

7.5

10

SYT—
6'8¢

30

40

50

9°0L —

70

80

100 90

110

f1 (pprp)

s9c1
9Lzl y

120

AR
16cl
£0¢€l
m”wmk

ovvl —

OH

140 130

150

170

80

S22



'H and '3C NMR spectra of 2r
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'H and '3C NMR spectra of 2s
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'H and '3C NMR spectra of 2t
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'H and '3C NMR spectra of 2u
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'H and '3C NMR spectra of 2v
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'H and '3C NMR spectra of 4b
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'H and '3C NMR spectra of 4¢
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'H and '3C NMR spectra of 4d
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'H and '3C NMR spectra of 4e
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'H and '3C NMR spectra of 4f
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