Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2017

Supporting Information

An Efficient Palladium Catalyzed Mizoroki-Heck Cross-
Coupling in Water

Sanjay N. Jadhav, Chandrashekhar V. Rode”
Chemical Engineering and Process Development Division, CSIR-National Chemical Laboratory, Pune 411008,

M. S. India.

E-mail: cv.rode@ncl.res.in

1. 'H and 3C Characterization Data for Mizoroki-Heck Coupling Reaction:

TH NMR spectrum of tert-butyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 1):
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13C NMR spectrum of tert-butyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 1):
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TH NMR spectrum of butyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 2):
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I3C NMR spectrum of butyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 2):
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'"H NMR spectrum of ethyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 3):
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13C NMR spectrum of ethyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 3):
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H NMR spectrum of methyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 4):
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13C NMR spectrum of methyl(E)-3-(4-methoxyphenyl)acrylate (Table 4, entry 4):
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'H NMR spectrum of tert-butyl(£)-3-(4-nitrophenyl)acrylate (Table 4, entry 5):
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13C NMR spectrum of tert-butyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 5):
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'H NMR spectrum of butyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 6):
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13C NMR spectrum of butyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 6):
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TH NMR spectrum of ethyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 7):
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13C NMR spectrum of ethyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 7):
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TH NMR spectrum of methyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 8):
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13C NMR spectrum of methyl(E)-3-(4-nitrophenyl)acrylate (Table 4, entry 8):
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'TH NMR spectrum of tert-butyl(E)-3-(p-tolyl)acrylate (Table 4, entry 9):
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13C NMR spectrum of tert-butyl(E)-3-(p-tolyl)acrylate (Table 4, entry 9):
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'H NMR spectrum of butyl(E)-3-(p-tolyl)acrylate (Table 4, entry 10):
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13C NMR spectrum of butyl(E)-3-(p-tolyl)acrylate (Table 4, entry 10):
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'H NMR spectrum of ethyl(E)-3-(p-tolyl)acrylate (Table 4, entry 11):
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13C NMR spectrum of ethyl(E)-3-(p-tolyl)acrylate (Table 4, entry 11):
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'TH NMR spectrum of methyl(E)-3-(p-tolyl)acrylate (Table 4, entry 12):
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13C NMR spectrum of methyl(E)-3-(p-tolyl)acrylate (Table 4, entry 12):
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'H NMR spectrum of tert-butyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 13):
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13C NMR spectrum of tert-butyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 13):
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'TH NMR spectrum of butyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 14):
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13C NMR spectrum of butyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 14):
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'H NMR spectrum of ethyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 15):
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13C NMR spectrum of ethyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 15):
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'"H NMR spectrum of methyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 16):
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13C NMR spectrum of methyl(E)-3-(4-chlorophenyl)acrylate (Table 4, entry 16):
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'H NMR spectrum of tert-butyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 17):
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13C NMR spectrum of tert-butyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 17):
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TH NMR spectrum of butyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 18):
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13C NMR spectrum of butyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 18):
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'H NMR spectrum of ethyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 19):
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I3C NMR spectrum of ethyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 19):
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13C NMR spectrum of methyl(E)-3-(4-fluorophenyl)acrylate (Table 4, entry 20):
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'"H NMR spectrum of tert-butyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 21):
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13C NMR spectrum of tert-butyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 21):

o 36O BT 0 o
w OO NNN— o (1]
- Ll il S w (]
| NN ) |
1
COO-Bu

—

/ \

S

Ul

e

J ,

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

'H NMR spectrum of butyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 22):
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13C NMR spectrum of butyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 22):
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TH NMR spectrum of ethyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 23):
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13C NMR spectrum of ethyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 23):
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'H NMR spectrum of methyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 24):
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13C NMR spectrum of methyl(E)-3-(thiophen-3-yl)acrylate (Table 4, entry 24):
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'TH NMR spectrum of tert-butyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 25):
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13C NMR spectrum of tert-butyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 25):

—166.4
143
142
140
133
128
128
127
127
127
126
120

—80.6

- —283

i ™ COOr-Bu

L L R e

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

TH NMR spectrum of butyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 26):
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13C NMR spectrum of butyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 26):
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TH NMR spectrum of ethyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 27):

27



@ I~ €0 © © © © 1) W) T < Mo
L T e S S e (e}

e e 2 ) NP

‘/‘/\/ l\\('()()]’,l

53.05 1.00 2.08 3.18
[ [ [ [

II?"”””IGIH”IISIH T
Chemical Shift (ppm)

13C NMR spectrum of ethyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 27):
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TH NMR spectrum of methyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 28):
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13C NMR spectrum of methyl(E)-3-([1,1'-biphenyl]-4-yl)acrylate (Table 4, entry 28):
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'TH NMR spectrum of tert-butyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 29):
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13C NMR spectrum of tert-butyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 29):
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'H NMR spectrum of butyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 30):
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13C NMR spectrum of butyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 30):
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'H spectrum of ethyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 31):
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13C spectrum of ethyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 31):
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'H NMR spectrum of methyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 32):
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13C NMR spectrum of methyl(E)-3-(4-benzoylphenyl)acrylate (Table 4, entry 32):

o0 an D O B0 3 vt e v
o0 o =i \D D O - 80 ]
e o) o 00 1 5 O 00 I O3 Ao
o D < €} €0 € €0 U O T =i
p—] p—] ] ] ] ] ] ] ] ] .n
R |
1
0

e e
200 180 160 140 120 100 80 60 40 20
Chemical Shift (ppm)

'TH NMR spectrum of tert-butyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 33):
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13C NMR spectrum of tert-butyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 33):
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TH NMR spectrum of butyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 34):
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13C NMR spectrum of butyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 34):
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'H NMR spectrum of ethyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 35):
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13C NMR spectrum of ethyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 35):
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TH NMR spectrum of methyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 36):
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13C NMR spectrum of methyl(E)-3-(naphthalen-1-yl)acrylate (Table 4, entry 36):
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IH NMR spectrum of tert-butyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 37):
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13C NMR spectrum of tert-butyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 37):
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IH NMR spectrum of butyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 38):
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I3C NMR spectrum of butyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 38):
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'H NMR spectrum of ethyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 39):
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13C NMR spectrum of ethyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 39):
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TH NMR spectrum of methyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 40):
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13C NMR spectrum of methyl(E)-3-(4-acetylphenyl)acrylate (Table 4, entry 40):
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I'H NMR spectrum of (E)-trimethyl(3-(p-tolyl)allyl)silane (Scheme 1 ):
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13C NMR spectrum of (E)-trimethyl(3-(p-tolyl)allyl)silane (Scheme 1 ):
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'H NMR spectrum of tert-butyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 1):
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13C NMR spectrum of tert-butyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 1):
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'H NMR spectrum of butyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 2):
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13C NMR spectrum of butyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 2):
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'TH NMR spectrum of ethyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 3):
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13C NMR spectrum of ethyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 3):
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'TH NMR spectrum of methyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 4):
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13C NMR spectrum of methyl(E)-3-(4-methoxyphenyl)acrylate (Table 5, entry 4):

O Wy €y Wy ) W

I ey P 1 ) e Oy r
B e g; e T €y Wy
D Y 1 Wy
— —l — o i ["a "8
| | |~ |/

: %, COOMe
MeO

T B T T R e B A B L S MM SO B AR RS LR
170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10

Chemical Shift (ppm)

46



'TH NMR spectrum of tert-butyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 5):
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13C NMR spectrum of tert-butyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 5):
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'TH NMR spectrum of butyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 6):
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13C NMR spectrum of butyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 6):
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'"H NMR spectrum of ethyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 7):
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13C NMR spectrum of ethyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 7):
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'"H NMR spectrum of methyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 8):
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13C NMR spectrum of methyl(E)-3-(4-nitrophenyl)acrylate (Table 5, entry 8):
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'TH NMR spectrum of tert-butyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 9):
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13C NMR spectrum of tert-butyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 9):
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'"H NMR spectrum of butyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 10):

51



prdh
206 2112404 3.12
l=J H l=| l=l
5 60 | 55 | 50 | 45 40 35 30 25 20 15 10 05 0

Chemical Shift (ppm)

13C NMR spectrum of butyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 10):
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TH NMR spectrum of ethyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 11):
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13C NMR spectrum of ethyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 11):
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'H NMR spectrum of methyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 12):
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13C NMR spectrum of methyl(E)-3-(4-benzoylphenyl)acrylate (Table 5, entry 12):
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