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Fig. 1 Chemical structures of cysteine-based chiral thiol ligands L-1 to L-3
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FREL 1.63 g (10.0 mmol) N-ZBEE-L- R 5 2.60 g(10.0 mmol) PhsCOH T~ 20 mL
DCM 1, A5 mLTFA, SEOKER NH: 3h 5, JEZAMR 2R M- arE i
taitaitk, PN DCM/MeOH(fAFR LE 80:1), 753 3.22 g 7 L-A, 7% 79.5%.

FREL 0.61 g(1.5 mmol) L-A T 20 mL THF H, sK/KiE &4+ F A 0.21 mL TEA, 0.195 mL
SPERE T . B 1hJG, A 0.159g(1.6 mmol) i, NpffH FH RN . KB
IZKEEK G 30 mL LBR 2,16, Ak F AR IR VN VA T, 1 Yok S R RIRAN S AL B VA
Feisk 3 e A NUAHE TC/K BRI AN T8 f5 5 28 T80k 237a 70, M= rE i ke e il ik, B
fiii 755 DCM/MeOH(AFR L 250:1), 531 0.35 g ¥k (G E A=) L-B, F=F N 48.6%.

¥ R LB T 15 mL DCM i, =iRE$HE MK A TFA2.1 mL)A.
EtsSiH(0.21 mL), XM 3 h J&, WUEZAMERR VAR, M= e R i aith, Befiiny
DCM/MeOH(#AFREL 100:1), 5% 0.11 g A GRS L1, 773N 56.1%.

L-2 1 L-3 LM — 5 55 =0 L-1 AR, BRAMY A H 58 B & it 72

FRHEX 0.61 g(1.5 mmol)F=4#7 L-A T 20 mLDCM 1, UK7KI& R AN 0.15 g (1.6 mmol) 7Ky,
0.018 g(0.15 mmol) DMAP, 0.34 g(1.6 mmol) DCC. M 1 h JG# ~NH RN 24 he NI
WUERRE DCC WIEIF=Y), R Z& MR 207, K= R RE A (i alifl, BRI h
DCM/MeOH(#A#1EL 500:1), 3% 0.288 g HEE A4 L-C, 7=% N 40.0%.

FREX 0.55 g(1.4 mmol) 74 L-D 3T 20 mL DCM 1, ¥K/AK¥BHEE T, A 0.4 mL(2.8
mmol) TEA, 0.017 2 g(0.14 mmol) DMAP #10.17 g(1.7 mmol)BEEZ T, iR MId R KM
Je DR 2R TR LA, R R A itk ik, el DCMIMeOH (AR LE 250:1), 15
F0.47 g WAR=Y) LE, PRERN 78.0%.

P2 L-1~L-3 ) TH-NMR. 3C-NMR Fl& 4> ## it% ESI-HRMS FAE 45 R 40T

L-1 H-NMR (500 MHz, DMSO-dg) 6= 10.11 (s, 1H), 8.25 (d, J = 7.9 Hz, 1H), 7.60 (d, J =



7.6 Hz, 2H), 7.34-7.25 (m, 2H), 7.06 (t, J = 7.4 Hz, 1H), 4.51 (td, J = 7.8, 6.1 Hz, 1H), 2.83 (ddd,
J =136, 8.9, 6.0 Hz, 1H), 2.73 (dt, J = 13.5, 7.8 Hz, 1H), 2.35 (dd, J = 8.7, 8.0 Hz, 1H), 1.89 (s,
3H).13C-NMR (151 MHz, DMSO-ds) 6= 169.50, 168.86, 138.73, 128.70, 123.50, 119.38, 55.94,
25.95, 22.47.HRMS (ESI): [C11H14N202SNa]*m/z = 261.0668 (it5i{H), 261.0670 (52 1H).

L-2 'H-NMR (500 MHz, DMSO-de) 6= 8.53 (d, J = 7.3 Hz, 1H), 7.47-7.41 (m, 2H), 7.28 (t, J
= 7.4 Hz, 1H), 7.12 (d, J= 7.6 Hz, 2H), 4.65 (dt, J= 12.3, 6.2 Hz, 1H), 2.99 (ddd, J = 13.6, 8.4, 5.0
Hz, 1H), 2.96-2.91 (m, 1H), 2.73 (t, J = 8.6 Hz, 1H), 1.93 (s, 3H).2*C-NMR (151 MHz, DMSO-ds)
o= 169.69, 169.33, 150.36, 129.58, 126.05, 121.58, 54.80, 25.30, 22.25.HRMS (ESI):
[C11H14NO3SNa]*m/z= 262.0508 (115 1K), 262.0510 (Ml & 1H).

L-3 'H-NMR(500 MHz, CDsCN) 6= 6.81 (s, 1H), 4.60 (dt, J = 7.6, 5.7 Hz, 1H), 4.23-4.12 (m,
2H), 2.93~2.85 (m, 2H), 1.94 (s, 3H), 1.75 (t, J = 8.8 Hz, 1H), 1.24 (t, J = 7.1 Hz, 3H).3C-NMR
(126 MHz, CDsCN) 6= 171.15, 170.81, 62.27, 55.30, 26.88, 22.78, 14.45.HRMS (ESI):
[C7H1sNNaOsS]*m/z=214.0514(i1 51 1H), 214.0506 (I 5E ).
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Fig. 3 Absorption spectra of L-1 (a) and L-2 (b) in ethanol in the presence of Ag* of increasing concentration and

plots of absorbance versus Ag* concentration (c)
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Fig. 4 A possible inter-ligand hydrogen bonding modelin the coordination polymers of Ag(l)-L-1
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Fig. 5 Dynamic light scattering data of L-1 (a) and L-2 (b) in ethanol in the presence of Ag* of increasing

concentration
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Fig. 6 Fluorescence spectra of L-1 (a) and L-2 (b) in ethanol in the presence of Ag* of increasing concentration and

plots of fluorescence intensity versus Ag* concentration (c)
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CD signals versus Ag* concentration (c)
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Fig. 8 Fluorescence spectra of L-1 in ethanol (a) and methanol (b) in the presence of Ag* of increasing
concentration and plots of fluorescence intensity versus Ag* concentration (c)
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Fig.10 SEM images of Ag(l)-L-1 (a) and Ag(l)-L-2 (b)
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Fig. 11 Absorption (a), CD (b) and fluorescence (c) spectra of L-3 in ethanolinthe presence of Ag*of increasing

concentration
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Fig. 12 Dynamic light scattering data of L-1~L-3 in ethanolinthe presence of Ag*

o, o

o O\/ O\/

/\O O

H \ro" :-'\fo

EI13Ag(1)-L-3E 7 3 45470 v A 00 i v B P B 2R s i 1
Fig.13 A possible inter-ligand hydrogen bonding model in Ag(l)-L-3 coordination polymer
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Effects of Side-ChainStructureof N-Acetylcyetaine-Based ThiolLigand on the

Formation of Ag(l)-Thiol Coordination Polymers
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Collaborative Innovation Center of Chemistry for Energy Materials, College of Chemistry and

Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Three N-acetyl-L-cysteinebased thiol ligands, i.e. its aniline amide (L-1), phenol ester
(L-2), and ethanol ester (L-3) were developed and their spectroscopic properties and morphologies
in the presence of Ag* in ethanol were investigated, using a variety of spectral methods such as
absorption, fluorescence and circular dichroism (CD) spectroscopy, dynamic light scattering
(DLS), and scanning electron microscopy (SEM). Itwasfound that L-1 and L-3formed
coordination polymers with Ag*, respectively, both of which exhibited absorption and
fluorescence signals characteristic of the Ag(1)-Ag(l) interaction, although the signals differed in
the two systems. With L-2, however, only coordination oligomers were formed, with much lower
absorption and fluorescence signals at shorter wavelengths. CD signals corresponding to the
absorption bands were observed with the Ag(l)-L-1 and Ag(l)-L-3 coordination polymers, but not
with the Ag(l)-L-2coordination oligomers.We assigned this observation of the CD signals to the
side-chain interactions taking place within each coordination polymer, but not in the oligomers
because of the bulky steric reason of the ligand L-2 compared to L-3. We proposed that those
interactions could be hydrogen bonding. Those side-chain interactions within the coordination
polymer molecule may contribute, together with the Ag(l)-Ag(l) interaction, to the formation of

the coordination polymers.

Keywords: coordination polymers; thiol ligand;Ag(1)-Ag(l) interactions; hydrogen bonding;
fluorescence





