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E = . A reduced graphene oxide-supported iridium nanocatalyst for selective
o2y transformation of alcohols into carbonyl compounds via a green process
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i Catalyst reuse studies:
HEAGM

To check the catalytic activity of reused RGOIrNc, 2 g of aromatic
alcohol, 0.0005 of RGOIrNc and 3 ml of toluene were mixed in a
reaction flask irradiated with ultrasound. After a reaction time of 1 h
the reaction mixture was centrifuged to separate out the catalyst and
the residual clean supernatant was analyzed by HPLC and GC-MS to
identify the composition of the product. Then, 1 g of aromatic alcohol
and 3 ml of ethanol were added to a flask containing the recovered
RGOIrNc for the next catalytic cycle. The RGOIrNc was recovered and
used again 25 times without any evident loss of catalytic activity.

A nanocatalyst constructed from reduced graphene oxide and
iridium atoms (RGOIrNc) showed high selectivity (99%—-100%) and
reliability for the transformation of aromatic alcohols into
carbonyl compounds via ultrasonication without using harmful
chemicals and solvents.

Experimental data including Fourier transform infrared
spectroscopy, x-ray diffraction, spherical-aberration-corrected
field emission transmission electron microscopy and Raman

spectra confirmed the nanostructure of the RGOIrNc. Noticeably, /\
the structural characteristics of this catalyst remained unchanged )(
within 25 catalytic cycles and the activity and selectivity for the
transformation of benzylic alcohols showed good stability. The - . e e R
Substrate roduct Transformation (%% F*° alectivity ("= Yeld (R *F (0L )" e Bk
average turnover frequency is greater than 9000 h-1, the total e ——— — e e — :1
turnover number is more than 150 000 after 25 catalytic cycles e rSumm v e - . S e
and the productivity of carbonyl compounds reaches 376 048 i Y o A n 9855 9217
. . . 4-Chlorobenzyl 4-Chlorobenzakdehyde 95.99 90 61 05 05 0R 59 QOR?
molcarbonylcompoundkg-1  GO-lrcomplex, indicating that e A gj';';*‘;é;ff';;'gf;ff-;;%gsg' i - iz o853 5861
RGOIrNc catalyst has good durability and stability and high okt SN
.15 M aromatic alcohols in toluens with 0.01 ¢ RGOIrNC.
‘greenness’. AT et I
Eﬂ: j‘| fj_ N z 3,03 M aroematic loahols in tobecne with, .rt St ‘42?2;;;:‘5.‘ e e
11000 240000+ -
/ ~~ 10000 - - -u- u, /) Sa 000 7
. . < 9000 _\/--/ \‘\/ T - ?; 200000- ’.v"
Preparation of graphene oxide: 5 a0 =, 180000 b
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Graphene oxide (GO) was synthesized from graphite powder S goco § 1o B
following a modified Hummers method. The synthesized GO was g 31; o- ™ 3
dispersed in deionized (DI) water (0.5 mg mi-1) under ultrasonic § - . e il
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Preparation of the graphene oxide-iridium complex:
A solution Prepared by diSSOlVing 1.5 g of IrCI3 in 250 ml of mixed oy Conversion (%) Selectivity (%) TOF(t™") Runs TONperrun  TON (total)  Ref.
Meso-Coz0y 03.6 08.2 0.23 5 | 84 0.2 [63]
solvent (ethyl ethanol:water, 3:1 v/v) was added to 500 ml of GO OMS -2 255 8 204 1632 [64]
- . . An/CuO) 00 t;v- 315.64 4 71 RS [65]
solution (2 mg mil-1). The mixture was stirred at room temperature P123-stabilized Pd nanoclusters 99 100 55 2 49 504 66
. . Z0S-Ni.S, (2) 193 80.4 7.1 1 2 84 67]
for 0.5 h and ultrasonicated for 0.5 h, and then the mixture was 215 Ni, O Q1 00.5 6.4 T 67
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refluxed for 96 h under argon. The obtained GO-iridium complex . 22 ] ) o0 el
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(GOIr complex) dispersion was purified by filtration and washing 208 PMou/ALO: 21 4 46 3 3327 65
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A solution prepared by dissolving 1.0 g of sodium borohydride in 50 _
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mi-1). The mixture was stirred at room temperature for 48 h. The & _ 5 ™
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The reaction temperature was well controlled in a water bath undera * 3 &
constant temperature (#1 <C). For the catalytic reaction, 0.05-1 g of 5 o 15 2 2 “ : s 20 28
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aromatic alcohol, 0.0005-0.01 g of RGOIrNc and 3 ml of toluene were .
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(GC-MS) to identify the composition of the product. ﬂ: X J EK AL 'ﬂ L] —] Jn



