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NMR investigation for [Bmim][OAc]-]Cu(OAc),] and its precursor compound

'H NMR spectrum of [Bmim][OAc] (Fig. S1a) shows that all the protons (labeled a-g) associated
with N-methyl imidazole ring, butyl and acetate groups are present except the (N),-C-H imidazole
ring proton. This shows that (N),-C-H proton is in dynamic equilibrium between N-methyl
imidazole ring and acetate anion. >*C NMR spectrum of [Bmim][OAc] (Fig. Sla) shows that all
the carbons (labeled a-1) associated with N-methyl imidazole, butyl and acetate groups are present.
'H-'H correlation (COSY) spectrum (Fig. S1b) shows various H-H interactions present in the
sample. 3C-'H correlation spectrum (HETCOR) (Fig. S1b) further confirms the formation of
[Bmim][OAc]. HETCOR spectrum confirms that no proton is correlated with (N),-C carbon
present in the *C spectrum of [Bmim][OAc], which clearly illustrates that (N),-C-H proton is in
dynamic equilibrium between N-methyl imidazole ring and acetate anion. '"H NMR spectrum of
[Bmim][OAc]-[Cu(OAc),] (Fig. S2a) shows that protons (labeled a-h) associated with N-methyl
imidazole ring and butyl groups are present but acetate protons are absent (Fig. S2). Due to the
presence of paramagnetic Cu(Il), 'H spectrum of [Bmim][OAc]-[Cu(OAc),] is broad when
compared with [Bmim][OAc]. 3C NMR spectrum of [Bmim][OAc] (Fig. S2a) confirms that all
the carbons (labeled a-i) associated with N-methyl imidazole ring and butyl group are present but
the acetate carbon does not exhibit any signal in 3C spectrum. 'H-'H and 3C-'H correlation
spectra (Fig. S2b) further confirm that acetate ions exhibit no signal in the NMR investigation. 'H
and 3C NMR investigations confirm that all the acetate ions present in the sample are in dynamic

equilibrium with those complexed with paramagnetic Cu(II).



Table S1. Elemental analysis of supported catalysts investigated in this study.

Sample C (wt %)? N (wt %)? Cu (Wt%)P
Nano-S-1 0.24 0.04 None
Nano-S1-[Bmim][CI]-[CuCl] 5.56 1.60 3.41
Nano-S1-[Bmim][CI]-[CuCl,] 5.64 1.63 3.50
Nano-S1-[Bmim][OAc]-[Cu(Oac),] 8.50 1.42 3.06

a0Obtained from CHN elemental analyzer
bObtained from AAS analysis
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Fig. S1 (Continued)
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Fig. S1. (a) 'H and 3C, (b) COSY and HETCOR, NMR spectra of [Bmim][OAc].



()

< LL0—
= T T—
O S¥T—
Y OLE—
= 00'F—

/\c/b\
Cu(OAc¢),
5.0

S)
h Od
N

o

1

AN
®
\—/
el €

g
N

-

- BT~
Q gz
[-5]

TH-NMR

= Nm.ml-k

Fuoe

Tma.m I
Tqm I

Fere

Faoz |

etz

Foort

25 2.0 1.5 1.0 0.5

3.0

3.5

4.0

4.5

55

8.5 8.0 7.5 7.0 6.5 6.0

9.0

«
PLCT— -
€881 ——
(5]
SE'TE
18'6E— S
N
e )
o
%
(5]
S
=3
0)e) N °
o<X = @ |~
,N ©
"
=
S E€°TT~
& 09€TT-

BC-NMR

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

Fig. S2 (Continued)



(b)

é\ b%"'fi'a 1
¢ 2
COSY
f 3
j\ -
< .d - 4
O 5
i o <
g Od b
____________ A c U
D S "e’el f\ N’/K N/\/\a s
S 'h \__ /Cu(OAc)z |
el ¢ 9
8.5 75 65 55 45 35 25 15 05
A M l /\_}lk %
b_
e a— — A
HETCOR A f
d
(0]
e
g O d b
f—_ /\/\
eel N
< = \___ / Cu(OAc),
—d<«——=-h el e
9.5 8.5 7.5 65 55 45 35 25 15 05

Fig. S2. (a) 'H and '3C (b) COSY and HETCOR, NMR spectra of [Bmim][OAc]-[Cu(OAc),].
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Fig. S3: FT-IR spectra of Cu based ILs and functionalized ILs catalysts and their precursor
compounds.
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Fig. S4: Thermo gravimetric analysis of neat Cu based ILs and Nano-S-1 supported Cu based ILs
and their precursor compounds.
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Fig. S5: N,-adsorption isotherm of Nano-S-1 (Inset shows pore size distribution).
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Fig. S6: TEM images of Nano-S-1.

11



1.6
- ) (b)
2.4{—— Nano-S-1 . | —— Nano-S-1-Silicate
|~ Nano-S-1-[Bmim] [Cl]-[CuCl] — Nano-S-1-[Bmim] [OAc]-
2.04—— Nano-S-1-[Bmim][Cl]-[CuCl] 124 [Cu(OA0),]
= | Nano-S-1-[Bmim][Cl] =5 — Nano-S-1-[Bmim][OAc]
G e 2 | [Cu©OAcy]
1.6 -~
8 — CuC [<5) ~
§ - % 0.8_3‘( \\\
S 121 S
2 S
2 2
< 0.8 < 04
0.4\
0.0 0.0
200 400 600 800 1000 1200 200 400 600 800 1000 1200
Wavelength (nm) Wavelength (nm)

Fig. S7: UV-visible spectra of Cu based ILs and functionalized ILs catalysts and their precursor
compounds.
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Scheme S1: Changes in the color observed during the synthesis of ILs.
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