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Recognition of Bis-thiourea Tweezers to Neutral Molecules in
Non-Polar Solvent

Chen, Shan' Chen, Zhilin Hu, Qiong

Huang, Yue Tao, Pingfang™ Lu, Liru Huang, Guobao™
(Guangxi Key Laboratory of Agricultural Resources Chemistry and Biotechnology, College of Chemistry and
Food Science, Yulin Normal University, Yulin, Guangxi 537000)

Meng, Yanshuang

Abstract Three different molecular tweezers containing bis-thiourea groups were efficiently synthesized by a series of
organic reactions using anthracene as raw materials. Their structures were confirmed and characterized by melting point, 'H
NMR, *C NMR and HRMS. The recognition behavior of molecular tweezers to several neutral molecules in non-polar
environment was studied in detail by fluorescence spectroscopy. The results show that the molecular tweezer 9,10-bis-
trifluoromethylphenyl-thioureamethyl anthracene (T-3) has good recognition ability for several guest molecules, and the
synergistic effect between the hydrogen bonding and multiple C—H-**m interactions on molecular recognition was discussed.
Keywords bis-thiourea tweezer; synthesis; recognition; neutral molecule

ARTICLE

R A B 73§ S AR AE D) 4 7R 3 EL 4 N
AR WAL 22 FHE 7 Ak 2 1 — AN B PR I H v
AN, B 1967 4F Pedersen2l &K ¥ 5wk LASK, #5114k
FRAVE A ARE TV 2R S A, B
A SR P SRR . TR E R — R N T
ARG, HORBACNIREFE 1 TR 2%
MG T AR R I SRRV M RE, EATE TR
VN =R RN e S e iy I A SO e sl R o Sl
™. B M Whitlock PN THIFG R T BE— D0 T4 LA
K, BT RILE VR S A SIN T R

* Corresponding authors. E-mail: 1zjx0915@163.com; 506658201(@qq.com

ME-FiER EdENHER, B2 HUBST
BBl AR I 52 B RER 22 (1) 9T Legouin %5 7G B
(1R2R)-1,2- 5 HEI et 204 14, BAR S RARM) 2%
EHEB M, AATE R ARG IR T R I B R
AR 4K,; Colquhoun 5B LAARZR — HI R ML E-2,6- — FkE:AE
NIRRT G B T — R sr T4, X RA n
BZARRIMTEM ARG RSN GRS, E TR
VU & FL AR o &5 ¥ B T A e 1 43 7 Al g i
D FAEE AT A G, 7R X 24 & H 0, Gunnlaug-
sson ST A B B R )IR 7 T8 5 & BH 25 1

Received June 18, 2023; revised July 21, 2023; published online August 30, 2023.

Project supported by the National Natural Science Foundation of China (No. 21961042), the Yulin Normal University High-Level Talent Project (Nos.
G2021ZK16, G2023ZK12) and the Program of Yulin Normal University (Nos. G2021ZK16, S202210606118).

5% SRR 4 (No. 21961042) T MRITSE 24 Bt 7 /2 A A (Nos. G2021ZK 16, G2023ZK 12) K s #RITE 22 e BHFF (Nos. G2021ZK 16, $202210606118)

ZRIIE.
JL[F] 55 —1E # (These authors contributed equally to this work).

—+

Chin. J. Org. Chem. 2024, 44, 277~281

© 2024 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

277

http://sioc-journal.cn/



BIKE

FARZ A B RN RE J, TR T RATH ST 5T
B R IR A FE0 ) R B . AR A W 22 IR N
Fk BB IR KA 3+ 5 = M —gElk 1,4- 50N
WP TR R BIPERED2. BT AN, H AT
T A5 A T 2 18] 1 3 AR R REATE AT I8 &
T+ W, SR B, R TAELLBECAIERL, il — &R
T HLRONE 3 U A BT = b A [ 1 2 XU IR 28 41 1
THACEY) T-1, T2 F1 T-3. @i % 4, 'H NMR, °C
NMR F1 HRMS X} 583547 7 3RAE, FERA RO
VEAUREIT T 43 T EHAE JEM M PR 82 N 6 LA A 1 43 1 11
WOAT . MAAZE RRY, 78 T-3 X LR &R+
BRAFIRAEE S, BT R T T REAES 2 M
C—H-+r FHEAEF J37E 57150 i B[R .
1 ZR5TR
1.1 DFHEEYHNER

KH Scheme 1 Find ks, ABONERIZE 2
R NAS B4 T-1, T-2 A T-3.
1.2 SFHEIER AT IR E IR R

T4 T4 T-1, T-2 F1 T-3 S5 H b 3 & AN IR
e, RIRIFERAMA, TTRLS S O, N A2k )5
T FEERBIERS S, AT T IRAPR <8
S8/ LRt EE A, IEH T = 406 Z(TEDA,
G1). 14- 5 ANINGFE AW FENEAE,
YHATEFL R RAR Z AR BAT . BT 3t R AR
PRI PV R FEAN T, 10 PR VA AR A 23 5 i 2
PRI 5 B8 70, BT LAE P A G 78 VA Re % 1R 47 Hh AT
REFFREEPRAIT A, EBHE, TS TFH T-1,
T-2 fl T-3 45 EA RS IT, H S EAPLER+
%ﬂﬁﬁ%%i%mﬁ e LA F 43— 5% 1 s 92 R

SE. N T GRSy TR AR PN DAV AR X R

O (HCHO),, CTAB
O CH3COOH, HBr, 80 °C g/

|«
CTAB = Br\’ilj(\/)/\

S
L
+ 7 N N\

LN\/

DCM, reflux

(( b , CHCI,

Br HCI, enthol, H,O H2N '

e Q ¥ >LNH HNJH<§

EE TR, %P LA (CHC)E A A LB AL
PRI ERE ] UG e 7F 360 nm AbUK I, BEE %
1A= 207 —F(TEDA, GLIREEIARIINAK, 4k T-1 (1)
DGR E R I AR N R 1), ] F R A )
AT B GRS e

N

o

o
1

N

0 (J

N

-
o
o

N\ 500 mmol/L

[}
o
1

)

Fluorescence intensity/a.u.
-~
o
o

T T T
400 440 480 520
Wavelength/nm

B1 A A%k G1 ([G1] 0~500 mmol/L)JG 484> 1 T-1
AL

Figure 1 Changes in the fluorescence emission spectra of T-1
in CHCI; upon addition of G1 ([G1] 0~500 mmol/L)
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Scheme 1 Synthesis route of bis-thiourea tweezers
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Figure 2 Titration data graph between host and guest obtained
by nonlinear fitting
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Figure 3  Structures of the guests
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Host T-1 T-2 T-3

G1 3560+96 2953+350 4811£510
G2 2450+ 171 1995+78 3921256
G3 997175 776140 1847+176
G4 2989+ 66 2824+149 4200+352
G5 1178 +74 833442 2197+ 144
G6 138040 939+47 2318+99

2 g
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TEEIR NKME, AR R G B 5 e 4k 2 7R =R
PiFE N RPL 3~5 h, REEE T CHCL ¥ FIDTEDY).
U E, HY CHLCL el A CHCL H4: 0, 153
FMAr 74 T-1, T-2 A1 T-3.

9,10- R R R (1): AR, F7F 70%. mp.
201.1~201.9 C (lit!"¥ m.p. 201 “C).

9,10- —Z A R (2): HEAMEE, 3% 83%. m.p.
238.1~238.9 C (lit["! 238 ‘C); 'H NMR (400 MHz,
DMSO-ds, 298 K) 0: 8.45 (dd, J=6.9, 3.3 Hz, 4H), 7.56
(dd, J=6.9, 3.2 Hz, 4H), 4.67 (s, 4H), 1.86 (s, 1H); 13C
NMR (101 MHz, DMSO-ds, 298 K) §: 135.4, 129.5, 125.7,
125.6, 38.3; ESI-TOF-HRMS calcd for Ci¢Hi7N2Na [M+
Na]" 259.12057, found 259.12057.

9,10- —(EIE-HRIR) B (T-1): O EE, P2 98%.
m.p. 232.6~232..8 ‘C; 'H NMR (400 MHz, DMSO-d,
298 K) &: 9.37 (s, 2H), 8.52 (dd, J=6.9, 3.2 Hz, 4H), 8.09
(t, J=4.5 Hz, 2H), 7.69 (dd, J=6.9, 3.2 Hz, 4H), 7.50 (d,
J=17.6 Hz, 4H), 7.27 (t, J=7.9 Hz, 4H), 7.06 (t, J=7.4
Hz, 2H), 5.73 (d, J=4.4 Hz, 4H); *C NMR (101 MHz,
DMSO-ds, 298 K) o: 180.5, 140.0, 130.4, 128.9, 126.9,
125.6, 124.4, 123.0; ESI-TOF-HRMS calcd for C30H27N4S;
[M+H]" 507.1672, found 507.2723.
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9,10-(3,5- - H B R B IR ) B (T-2): 3% €8 [ 44
P23 96%. m.p. 246.2~247.6 ‘C; 'H NMR (400 MHz,
DMSO-ds, 298 K) 0: 9.36 (s, 2H), 8.51 (dd, J=6.8, 3.2
Hz, 4H), 8.05 (s, 2H), 7.68 (dd, J=6.8, 3.0 Hz, 4H), 7.06
(s, 4H), 6.68 (s, 2H), 5.71 (s, 4H), 2.17 (s, 12H); '*C NMR
(101 MHz, DMSO-ds, 298 K) d: 180.0, 139.3, 137.5,
130.3, 129.9, 126.4, 125.5, 125.2, 120.3, 40.5, 21.0; ESI-
TOF-HRMS calcd for CsqH3sNyS, [M+H]" 563.23031,
found 563.20099.

9,10- —(3,5- — 98 A B R BL - R ) BE(T-3): i A [#]
A, PEE T3%. mp. 236.9~237.8 ‘C; 'H NMR (400
MHz, DMSO-ds, 298 K) d: 10.00 (s, 2H), 8.70 (s, 2H),
8.49 (d, J=9.5 Hz, 4H), 8.28 (s, 4H), 7.72 (s, 6H), 5.75 (s,
4H); ESI-TOF-HRMS calcd for C34H23F12N4SQ [M‘f’H]Jr
779.11725, found 779.11670.

4 Bh A4l (Supporting Information) 1 [B] /& {L & W H
BHEILIRTE . =P, Bt aY T-1, T2 & T-3
HIRZ ISRV DA R e 2 R il 32 AR ] 1) 58 i e 't
WL AU E I, AT E RS, X LR R T
LA 9l MAS 1] 9 33 (http://sioc-journal.cn/) b %K.
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