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Abstract Two-dimensional nanomaterials have received extensive attention because of their unique physicochemical prop-
erties. However, bottom-up synthesis of two-dimensional (2D) stable nanomaterials still remains great challenge. In this
work, a novel 2D metal-organic (Cu-BDT) nanosheet is constructed at room temperature by coordinative self-assembly,
namely, using monovalent copper ion as the metal precursor and 1,4-benzenedithiol as organic ligand. As-synthesized
Cu-BDT nanosheets are fully characterized by various techniques including powder-diffraction of X-rays (P-XRD), Fourier
transform infrared spectrometer (FT-IR), Raman spectra (Raman), scanning electron microscopy (SEM), transmission elec-
tron microscope (TEM), atomic force microscope (AFM), X-ray photoelectron spectroscopy (XPS), inductively coupled
plasma optical emission spectrometer (ICP-OES) and contact angle test. The catalytic result verifies that the Cu-BDT
nanosheet surfaces possess abundant active sites and good hydrophobicity, which facilitate oxidation of sulfides into sulfox-
ide compounds.
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Figure 1 (a) Scheme of the formation and structure of Cu-BDT. (b) Cu-BDT solid powder image and Tyndall light scattering of Cu-BDT nanosheets in
ethanol solution. (c) The XRD patterns of Cu-BDT reported in the literature and synthesized in this paper. (d) FT-IR and (e) Raman spectra of BDT and

Cu-BDT.
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Figure 2 The (a) SEM and (b) TEM images of Cu-BDT nanosheets, the inset shows Cu-BDT nanosheets are hydrophobic. (c) Elemental mapping images
of Cu-BDT nanosheets. (d) AFM image and corresponding height profile of Cu-BDT nanosheets.
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Figure 4 Effect of oxidant amount on thioanisole (a), methy p-tolylsulfide (b), 4-chlorothioanisol (c) and diphenyl sulfide (d) oxidation reaction.

5 A X A A 1) s R 3% MR B SR R S L PR AR R U
IR 2 LS — 2R ik 8 A B S e N, FRAT TR BAE A
LLAERS, FEALZART 60%, WK 4d fis, HEHEKT 10
I, FEARIEEF] 70%, EFHEKRT 80%, Bl LLIE MY
n, fEHAE R 14 B, HAEREE 100% Hik &% Eia
90%, H1T AT iy A R A, R
T oEE T HMEHRE FRIET =% E, X5
TE/NAE T IRIEAR G Ak, S 4h, —2RBR kR 58 1)
RN, FRISEAZVE R, TG B RS S SR F
PEREIN, AHRL AL R SN, T BRI A A
J% Cu-BDT HJ ICP-OES #(#i (415 S1), Wiz 1 fow, AH
LT L RE 1 SCHR(WIER S4 FTR), Cu-BDT X% 2K)E4)
(1) 8 b 2 B0 H AL S5 00 % 4 £ (TON), 31X 9 Ui B 1
Cu-BDT [ RIsi K R 2 AT AR R R AL 59
Atk

T B AT o s SR P AR ) i S B L
B, TRIC T AR/ LA 1 A B ik 4- FF I ) A At
Fik\ 4- 505 A B IR AN R AR R A AR, AP R A, AR
I J S R A AT 2R A B, DRI )% 5 2 R % £
RAGE LA AR B R, RATIERE T 4-F AR
F B E N RFAERE 7R, %64 5 mg Cu-BDT VT 5
mL SRS, SRE I 1 mmol [ 4- F = FHREE, &
RIS EUG, K% SRR 25 T B 3 S B
259, i\ 6 mmol FIXEK, HABH =X/, 50 C
PE—EmE). W Sa fros, 7287 1 h 4, &EF% 10 min
1 WONR, FEERS TR, R R B8 T
i, HIEBEERREAAS, MR MNIHEAT T Shig, A RN
1 B B AL 2 LT 100%, GBI 100%, FEE

984  http://sioc-journal.cn

R1 WERLAEDHEANL
Table 1 Sulfoxidation of sulfides”

s. . Cu-BDT o
1"V R2
RUTR ho, piSg2

Fe5 JEY) FEAREE 1% SRERE 1%

S\
1 ©/ 99.5 95.2 182
S\
T
S\
/©/ 99.2 96.4 190
cl
S

4 ©/ \© 90.6 90.0 174

TON f# ¢

98.5 96.3 189

3¢

© 2020 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“ Reaction conditions: substrate (6 mmol), catalyst (5 mg), Isopropanol (5 mL),
H,0, (1 mL), 50 °C, reaction time: 6 h. ® Conversion for specific products
were determined by gas chromatography. ¢ Selectivity = yield/conversion,
mol%. ¢ TON was calculated by the mole number of converted (TON=
yield/mole number of total Cu). ¢/ The same conditions, just reaction time is 7
h and 24 h respectively.
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Figure 6 (a) The recycle test of methy p-tolylsulfide oxidation. (b) SEM image of Cu-BDT nanosheets after 5 recyclable tests. (¢c) The XRD of Cu-BDT
nanosheets before and after reaction. (d) XPS spectra of Cu 2p before and after reaction.
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