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On the cover: A special RP-Au-PR motif is first reported in metal
nanoclusters, and it can self-bear and self-vanish in various solvents
and thus result in the two-way transformation between AuioAgas
nanocluster and AusAgs nanocluster, accompanied by the en-
hancement and weakening of photoluminescence. [Wu, Zhikun et

al. on page 1-6.]

Communication

Single, Self-Born RP-Au-PR Motif
Boosts 19-Fold Photoluminescence
Quantum Yield of Metal Nanocluster

Xu, Daolan; Yang, Ying; Fan, Wentao; He,
Zongbing; Zou, Jiafeng; Feng, Lei; Li,
Man-Bo*; Wu, Zhikun*

Acta Chim. Sinica 2022, 80(1), 1-6
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A special RP-Au-PR motif was first reported in nanoclusters, and it can self-bear and
self-vanish and thus result in the two-way transformation between AuioAgs NC and
AuAgs NC, accompanied by the enhancement and weakening of photoluminescence.

Il http://sioc-journal.cn © 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences Acta Chim. Sinica 2022, 80, 1—VII
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Single-chain Mechanics of Proline-
based Polyesters

Gong, Zheng; Zhang, Yi; Lu, Hua®; Cui,
Shuxun™

Acta Chim. Sinica 2022, 80(1), 7-10
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The normalized force-extension (F-E) curve of PNCI12PE (a kind of proline-based pol-
yesters), which shows the inherent elasticity of this polymer, is virtually identical to the
quantum mechanics-freely rotating chain (QM-FRC) model fitting curve of C—C
backbone, indicating that the main chain of PNCI12PE is as soft as the common poly-
mers with C—C backbone. In addition, the pyrrolidine rings in the main chain of
PNCI12PE are mechanically stable (F<<2200 pN) during single-molecule force spec-
troscopy (SMFS) experiment, indicating that PNC12PE is suitable for the applications
requiring high mechanical stability.

Visible-light Photocatalytic  Alkyl-
sulfonylation of Aroylhydrazides with
Alkylsulfonyl Radicals

Yang, Min; Ye, Baibai; Chen, Jiangiang™;
Wu, Jie*

Acta Chim. Sinica 2022, 80(1), 11-15
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A photoinduced reaction of potassium alkyltrifluoroborates, DABCO<(SO2)2
(1,4-Diazabicyclo[2.2.2]octane, DABCO) and aroylhydrazides under visible light irradi-
ation was developed. This reaction works in a green and mild way with a broad substrate
scope, which obtained N'-acyl-N-alkylsulfonylhydrazides in moderate to good yields in
one-pot.

Synthesis of Cu Single Atom with
Adjustable Coordination Environment
and Its Catalytic Hydrogenation Per-
formance

Li, Lingling; Liu, Yu;
Zhang, Hongjie*

Acta Chim. Sinica 2022, 80(1), 16-21

Song, Shuyan*;

a
PDA Coati& Anneaiin&
Cds Cu-CdS Cu-CdS@PDA Cu-S/N-C
b
RF Coating Annealing
Cds Cu-Cds Cu-CdS@RF Cu-S-C

A cation exchange strategy was developed and two Cu single-atom catalytic materials
with different coordination structures were synthesized. In these two materials, except
for the Cu single-atom coordination environment, the other structures are the same. The
experimental results show that the Cu single atom of S and N double-modified metal
sites has better nitrobenzene hydrogenation activity than that of only S-modified metal
sites.

Acta Chim. Sinica 2022, 80, II—VII
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Graphene Quantum Dots Supported
on Fe-based Metal-Organic Frame-
works for Efficient Photocatalytic CO2
Reduction

Wang, Xusheng; Yang, Xu; Chen, Chunhui;
Li, Hongfang; Huang, Yuanbiao™; Cao, Rong

Acta Chim. Sinica 2022, 80(1), 22-28
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Graphene quantum dots (GQD) supported on the Fe-based nano-sized metal-organic
frameworks (MOFs) NH>-MIL-88B(Fe) were prepared via electrostatic self-assembly
strategy to enhance the photoreduction of COz. The resulting GQD/NH2-MIL-88B(Fe)
composites showed much enhanced CO production rate (4 times) in comparison with the
parent NH2-MIL-88B(Fe), reaching 590 umol/g under 10 h visible light irradiation,
which benefits from both the high COz adsorption of MOFs and the enhanced separation
of photogenerated electrons and holes.

Design, Synthesis and Properties of
Azulene-based BN-[4]Helicenes

Duan, Chao; Zhang, Jianwei; Xiang, Junjun;
Yang, Xiaodi*; Gao, Xike™

Acta Chim. Sinica 2022, 80(1), 29-36
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Two types of azulene-based [4]helicene 1a/1b and 2 that contain isoelectronic B—N and
C=C units were synthesized by efficient electrophilic boronation and platinum-
catalyzed cycloisomerization. The single crystal structure analysis demonstrates that 1a
has a helically twisted framework and Plus (P)/Minus (M) enantiomers. Additionally, 1a
with a phenyl group exhibits the deboronization upon addition of trifluoroacetic acid
(TFA) as well as a specific sensing behavior to fluoride ion. 1b and 2 have a reversible
stimuli-responsiveness with acid and base.

A New Covalent Organic Framework
Modified with Sulfonic Acid for CO:2
Uptake and Selective Dye Adsorption

Wang, Zitao; Liu, Yaozu; Wang, Yujie;
Fang, Qianrong™

Acta Chim. Sinica 2022, 80(1), 37-43
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We chose a covalent organic framework (COF) (3-PD) as a template and modulated by
adding a sulfonic acid group. Based on this modulation, a new highly crystalline COF
(JUC-603) with a pore size of 1.6 nm was successfully prepared. The COF displayed an
outstanding performance in the uptake of CO2 (52 cm?/g at 273 K and 0.1 MPa) and dye
adsorption (removal efficiency 98% in 30 min) toward cationic dyes.

IV http://sioc-journal.cn
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Supramolecular  Self-assembly of
Symmetric Dicyclohexanocucur-
bit[6]uril and Nicotinic Hydrazide

Jin, Yanmei*; Meng, Ye; Li, Yuan; Shi,
Jianhua; Deng, Lei

Acta Chim. Sinica 2022, 80(1), 44-48

Inducer

The interaction mode between the symmetric dicyclohexanocucurbit[6]uril (CyH2Q[6])
as a host and nicotinic hydrazide (NH) as a guest was investigated by nuclear magnetic
resonance spectroscopy (‘H NMR), isothermal titration calorimetry (ITC), matrix as-
sisted laser desorption ionization time of flight (MALDI-TOF) mass spectrometry, and
single-crystal X-ray diffraction. The experimental results showed that CyH2Q[6] formed
a stable 1 . 1 exclusion complex with NH in an aqueous solution. The single-crystal
structure of the complex showed that there are ion-dipole interactions and hydrogen
bonds between the CyH2Q[6], NH and [ZnCls]*". These weak interactions are the driv-
ing forces of the multi-dimensional and multi-level supramolecular framework formed
by the complex.

Preparation and Performance Char-
acterization of Flexible and Washable
Zr-MOFs Composite Nanofiber Mem-
brane

Hao, Xiaoke; Zhai, Zhenyu; Sun, Yaxin; Li,
Congju*

Acta Chim. Sinica 2022, 80(1), 49-55

Drying

Electrospinning Aqueous Synthesis

PAN Nanofiber
@ zrCl,
O NO,-H,BDC
1 NO,-UiO-66 @PAN NM

NOz-UiO-66 was successfully produced on a electrospun nanofiber membrane by aque-
ous synthesis method with water as the solvent and trifluoroacetic acid as a regulator,
which prepared a flexible, breathable and excellent physical and chemical stability
NOz-UiO-66@polyacrylonitrile composite nanofiber membrane (NO2-UiO-66@PAN
NM) material.

Research on Iron-Lead Semi-Flow
Battery Based on 3D Solid Electrode

Zhang, Zhuhan; Jiang, Fengjing*; Wu, Keke;
Shen, Peng

Acta Chim. Sinica 2022, 80(1), 56-62
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A new type of energy storage battery is proposed, the positive and negative active mate-
rials of which are ferrous sulfate/iron sulfate and lead/lead sulfate respectively. This
battery has excellent performance without problems of hydrogen evolution and den-
drites.

Acta Chim. Sinica 2022, 80, II—VII
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Synthesis and Performance Evalua-
tion of Polyhydroxy Benzene Sul-
fonate Oil Displacement Agent Based
on Enhanced Interfacial Wettability
Control

Li, Lin*; Wang, Zizhao; Liu, Jiawei; Chen,
Jia; Jin, Xiao; Dai, Caili

Acta Chim. Sinica 2022, 80(1), 63-68

Reduce by 89%

An interfacial wettability controlling oil displacement agent sodium dimethyloldodecyl
benzene sulfonate (SDDBS) was synthesized. By introducing hydrogen bonds to en-
hance the surface adsorption, SDDBS could regulate the wettability of the oil-wet rock
surface to strong hydrophilic state, and peel off oil film with high efficiency.

Biosensing Technology for Dengue
Virus Detection

Shi, Yao; Xia, Qianfeng; He, Zhengqing; Ju,
Huangxian*

Acta Chim. Sinica 2022, 80(1), 69-79

Sensing technology
for DENV detection

Dengue virus is a single-stranded RNA virus transmitted by mosquitoes, belonging to
the flaviviridae. Due to the importance of clinical detection, new methods for detecting
Dengue virus have been developed. This review mainly describes the biosensing tech-
nologies for the detection of Dengue virus related diagnostic markers, including optical,
electrochemical, enzyme-linked immunosorbent assay and other biosensing methods,
and comprehensively evaluates the sensitivity, accuracy, concentration range, detection
limit and clinical application ability of different detection methods, so as to further im-
prove the detection performance of these technologies, and to promote the development
of this field. It will provide references for the early diagnosis of Dengue virus infection.

Research Progress on Nano Photon-
ics Technology-based SARS-CoV-2
Detection

Yang, Xu; Zhang, Zeying; Su, Meng™; Song,
Yanlin*

Acta Chim. Sinica 2022, 80(1), 80-88
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Functionalized Carbon-Based Com-
posite Materials for Cathode Applica-
tion of Lithium-Sulfur Batteries

High-performance lithium-sulfur batteries are energy storage technology with great ap-
plication potential, which can play a key role in portable energy storage, power vehicles

Liu, Handing; Jia, Guodong; Zhu, Sheng; and smart grids. However, the sulfur cathode has the problems of non-conductivity, easy
Sheng, Jian; Zhang, Zeyao; Li, Yan* loss, and kinetic conversion delay. It is urgent to develop a sulfur cathode carrier with

the three functions of conduction, sulfur fixation and catalysis to improve the above
Acta Chim. Sinica 2022, 80(1), 89-97 problems.

Acta Chim. Sinica 2022, 80, II—VII © 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.en ~ VII
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Supramolecular Self-assembly of Symmetric Dicyclohexanocucurbit[6]uril
and Nicotinic Hydrazide

Jin, Yanmei™“ Meng, Ye’

Li, Yuan“

Shi, Jianhua® Deng, Lei”

(“ Guizhou Coal Product Quality Supervision & Inspection Institute, Liupanshui 553001, China)
(> Center for Research and Development of Fine Chemicals, Guizhou University, Guiyang 550025, China)

Abstract Cucurbit[r]uril (Q[#]) is a relatively new supramolecular macrocyclic compound, which has a unique structure
comprised of a hydrophobic cavity with intermediate potential, two carbonyl portals with negative potential, and an outer
surface with positive potential. Cyclohexyl-substituted Q[#]s have also attracted a lot of attention as the first member of the
Q[n] family that can be dissolved in organic solvents and water. In this paper, the interaction modes between the symmetric
dicyclohexanocucurbit[6]uril (CyH2Q[6]) as a host and nicotinic hydrazide (NH) as a guest were investigated by nuclear
magnetic resonance spectroscopy (\H NMR), isothermal titration calorimetry (ITC), matrix assisted laser desorption ioniza-
tion time of flight (MALDI-TOF) mass spectrometry, and single-crystal X-ray diffraction. The "H NMR spectrum results
showed that the proton peaks shift to the downfield, indicating that NH is located at the portal of CyH2Q[6]. ITC experiment
results showed that the binding constant (Ka) of NH@CyH2Q[6] is (1.019£0.118)X 10° Lemol ', the host-guest binding ratio
is 0.954%0.013, and the enthalpy value is AH=(—48.21%0.35) kJemol! and entropy value TAS=(—31.04%0.52)
kJemol™!. The MALDI-TOF mass spectrum also showed that the molecular ion peak m/z is 1242.4542 (theoretical value:
1242.1603), which is attributed to [CyH2Q[6]*HNH]". These experimental results showed that CyH>Q[6] formed a stable 1 :

1 exclusion complex with NH in an aqueous solution. In addition, the host CyH2Q[6], ZnCl> and the guest NH were added to
HCI aqueous solution, and the complex single-crystal structure was obtained by evaporation and standing. The single-crystal
structure of the complex showed that there are ion-dipole interactions and hydrogen bonds between the carbonyl oxygen of
CyH2Q[6] and NH, and there are ion-dipole interactions between the outer surface of CyH2Q[6] and [ZnCls]>". These weak
interactions are the driving forces of the multi-dimensional and multi-level supramolecular framework formed by the com-

plex.
Keywords symmetric dicyclohexanocucurbit[6]uril; nicotinic hydrazide; complex; supramolecular framework; self-
assembly
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25 J T4k 5 TR @ ik vty 11 AH LA P A 43 T HE R,
FAAXIFR 3 IR EUR S 70 RER (CyHoQ[6]) /2 H0 35 18 JIK
IR KA L 0 1 SO TICER . A A ) P A% e R
(‘"H NMR). ZEHEmIMATC) J8 5 5l Bt i
B KAT I 8] 5 % (MALDI-TOF) B 98 244 43 1 5 IRIRAE
KER A E A B, H XS5 T i Bk
WIAE ZnCly AT 357115 3] NH@CyH.Q[6] &b A I8 4
T R A

2 HR5ITE
2.1 "HNMR 57

RIT % A BLAE F B F ) T BOR AR MG AL IR
AR, H CyHQ[6]IZ5 (Kl 1) A& H, JRIRH P2 i
X Bl 5 B R R A IR o B BRI, 72 JRIR R Ah R T
PE AR T, AR B L BRSO, B 2
N NH 5 CyHQ[6]7E/KIE R H ¥ % 4 AH BLAE I 'H
NMR £, af DA RE H, NH R 7RG 1
AT BRI TSN, 24 CyH,Q[6]55 NH KI5 & Lt
N 0.49 : 1.04 I, How HP+ Hy F1 HS (K5 115 520 1 )
RIHNAI 60.17. 0.12, 0.29 F1 0.23, KB NH 23] | %
BEN. 2 E, NH AT CyH Q613 M FkIEZ 41,
TE R ARAE TN FR 3 E FH FIRC &%) NH@CyH2Q[6], T
AT T i A B 25 (1 C S ) 27,

B1 Fk CyHmLQI6]. /A NH K FHZnCLI 15 T45#4
Figure 1  The molecular structures of the host CyH,Q[6], the guest NH
and the inducer [ZnCl,]*

22 RANESWH

I & R o = AACAE 298.15 KOOk M &
NH@CyH,Q[6]2 [8] (#4752 ¥, -4 45 3] 1) Hic 47z 40
G Z(E 3), S HNE 1. L E REY
NH@CyH:Q[6] 1) 45 & i 0 (Ka) N (1.019 £ 0.118) X 103
Lemol™!, T &KL & ()N 0954 +0.013, Ui B
NH@CyH,Q[6]3X /MA R 7E IR - 1 T 9 ) it L
N1 TREREY. Rh, BIESIRIRE G TR N
A, BN BT B s & AR5
A IE R, MWIBE(AH=—48.2140.35 kJemol ')Al
{H(TAS= —31.04+0.52 kJemol ")r] L& H, ¥4 48 Il
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A EAE T EARA CyH Q6] 4 &

B 2 NH@CyH,Q[6](D;0)] 'H NMR i E: (a) CyH,Q[6]; (b)
n(CyH,Q[6]) : n(NH)=0.49 : 1.04; (c) %1k NH

Figure 2 'H NMR spectra of NH@CyH,Q[6](D,0): (a) CyH,Q[6], (b)
n(CyH,Q[6]) : n(NH)=0.49 : 1.04, and (c) guest NH

Molar ratio

B3 NH@CyH,Q[6]7E 298.15 K ¥li(E B T /K) 45 & 1) ITC ¥
Figure 3 ITC data for the binding of NH with CyH,Q[6] in aqueous
solution (deionized water) at 298.15 K

#£1 1E298.15K T, ITC & NH 1 CyH,Q[61AH A FH iy #4124

Table 1 ITC measurements of the thermodynamics of NH and
CyH,Q[6] interactions at 298.15 K
Experiment NH@CyH,Q[6]
Model Independent
K./(Lemol™") (1.019+0.118) X 10°
AH/(kJemol ™) —48.21£0.35
n 0.954+0.013
TAS/(kJemol ") —31.04+0.52

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences
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Figure 4 MALDI-TOF mass spectrum of NH@CyH,Q[6]

24 BERFHRELEN
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H-O FIBEKAE 0.2841~0.3048 nm JEE 2 4. 11 ke 3
ERBRIE T(C24)5 CyHQ[61 HUAE C—H-n 1EH],
FHAR ) CyHLQ[6] 5 M me 5 I () Ho e JR 1t A 553 40 ELAF
M, HBE KA 02680~03162 nm JEHEZN. —4
CyH,Q[6]#MEE F [ H 3(—CH,) K H 3 (— CH) I3
BB C—H--Cl 48 6 MNMIFEM[ZnClL)>, 1F
FHEEBSE 0.2739~0.3318 nm 2 [7] (& 5¢). &Kz
2 B,

M 6b.6d 1] DLW ELS), NH 4> T35 S [ZnCl]>
FF BT T B — 2 8 4 5, — 45 Pl o B B A
% CyHQ[6]4r T, #E— DS =4l 7y 7 H 4138
. NH 3 Filiid N—H--0 5 CyH,Q[6]4r T-#1EE L
FaER:, AR TAMREMEAER, AR 45
— 455 6a); THE 2 18] ) AH BAEH H[ZnCL]* B
BT Y TR 6c. 6e); XLLFGH EAEHLIE T
CyH Q[6] 3 I AH BAE A1 CyH.Q[6]71 % 1fi A H./F H,
TR AR 7 FHEZE R TE B (] 66).

3 g

A TARME FH CyH,Q[6]H1 NH LA[CACL > N 4:#) S1A)
TR T85> FHESE, FFHIT T 88 XS ERATSH it
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Bl5 MEWRERE: (a,b) BEEWIIARNFREIT; (c) CyHQ[6]'5
FEl[ZnCL > (3940 HAE H

Figure 5 Crystal structure of the complex: (a, b) asymmetric unit of the
complex; (c) the weak interactions of CyH,Q[6] with [ZnCl,]*

Be6 MAMHEME: (a) NH 5 CyH,Q[6]# 5 F4E; (b, e, ©) BLAEMIMN
AT (0) M4 T2 (d) [ZnCLF 5 CyHaQIOTE 7

Figure 6 Packing diagram of the complex: (a) supramolecular chain of
CyH,Q[6] with NH; (b, e, f) supramolecular framework of the complex;
(c) supramolecular layer; (d) supramolecular chain of CyH,Q[6] with
[ZnCl,]*

£ 2 NH@CyH,Q[6] 3 Z [ F A (nm) A £ £4iE ()
Table 2 Data of main bond lengths (nm) and bond angles (°) of
NH@CyH,Q[6]

NH@CyH,Q[6]

Bond Length/nm Bond Length/nm
N15—03 0.2841 N13—05 0.2680
N15—06 0.2925 N13—06 0.3009
N15—02 0.2927 C22—06 0.2953
N14—01 0.2990 C10—Cl1 0.3318
N14—04 0.3048 H13A—CI6 0.2739
C24—01 0.3095 H5—CI3 0.2950
C24—04 0.3035 HIA—CI3 0.2782
C27—05 0.3162 H1B—CI2 0.2924

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

W, A '"H NMR. ITC 1 MALDI-TOF 5% NH %>
T 5N KIER P R EEH. sStig Rk
B, LWRERSERAEKEBERT, NH #4621
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Tt 73— HE 22 (1 g 2 8 U3 IR 1 g 1 AH ELAE FH (LG &
B OBE-EW . N—H-0 fil C—H-n M EAFH). 4h
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4 7‘:3\_1 nBﬁ Table 3 Data of crystal structure of the complex
41 STHNESHHA NH@CYHQLe]
—p . N Empirical Cs6Hg6Zn,CIgN300 14 Formula 1797.72
B[R AR FR O R A 6 R o -
(CyH2Q[6]), ZnCl,, 3-NiE e H R H#(NH), IEREE I Ny Crystal system Triclinic Space group P-1
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o ’1\7%;3 JE b 2k ¢/nm 1.3896(4) /() 71.692(9)
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wR (all data) 0.4437 GOF on F? 1.352
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4.3 ITC MK

FH SR 2 B AR (0 ] D R SR A PR =]l e
ISR S FR(KL). SeF ZRK o ) 2% & Ak
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0.22 pm 7K Z I8 JE Rt 8 4G 8 3 A A, 7E
Agilent6545 Q-TOF B4 i i {3 b I o 1 £ 5
4.5 NH@CyHQ[6]HI& X

B 15 mg B CyH2Q[6] T-he#rH, I 10 mL #3518
(6 moleL™), i CyH.Q[6]¥Afik, A )5 HL— & Lufl i) 3-Mt
WE F IR I D & 015 7 ZnCL T 3 mL Z808KH,
IFAE SR, Rz EI N CyH QIO Y, AL
30 C/KIG FIn#dEEE 10 min, A ESEIFHE. 3 4
JE B IE T db R A5 E R TC t B di b, P30 45.2%.
46 SR

i B JE RO S K/ A E BT G A A A AR
(CyH,Q[6)/Zn*"/NH), Fi N t-AR[E e fEBk a2 I, Jf3%
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@ Conventional R on Fyy: ¥||Fo| — |Fe|[/Y|Fol. * Weighted R on |Fpl*: Y [W(F,2—
FYPVSwFH]".
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