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Abstract: The condensation reaction of furdrb-dicarbonyl dichloride andN,N-diethylthiourea
gave rise to fura2,5-dicarbonylbisf,N-diethylthiourea),H2L. The conposition and structural
features oH2L were studied by spectroscopic methods as weliraggecrystalX-ray diffraction

H2L readily reacted with 1 equivalent of CuQir ZnCh in MeOH with the presence of the
supporting base Bfl. Such reations resulted in metal complexes, which were characterized by
spectroscopic studies. The results indicated dinuclear neutral compouftd¥:]¥M = Cu(ll) or
Zn(11)), in which {L?} anions resulting from the deprotonationt$fL. bond to metal ions thragin
(S,0)-donor sets of the aroylthiourea moieties
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1. Introduction with two metal ions[8-13], and generate
homonuclear complexes (Figure 1b) possessing
large central voids suitable for cation binding.
Unfortunately, untii now it has been
impossible to separate inclusion compteyased
on HoL™. The substitution of building block
with additional donor atom(s) such as pyridine for
phenylene ring results in dipicolinoyldi${N-

Benzoyl(N,N-dialkylthioureas) HL®" are
versatile ligands forming stable complexes with
most transition metal ions, which the organic
ligands chiefly chelate metal ions in a bidentate
(SO) fashion (Figure l1af1-7]. The bipodal
iso-phthaloylbis{,N-dialkylthioureas) HLs°

with two aroylthiourea moietiesan coordinaé dialkylthiourea) H.LP, which facilitates the
preparation of  heteronuclear  hgstest
* Corresponding author. compounds (Figer 1b)[14-16].
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1 R’ 2. Materials and Methods
H E J"E‘.YN\RZ
R 0 2.1. Materials
o S o
HLPen MM = NiZ*, Cu®, Zn?", Fe®*, Co™, ect Furan2,5dicarboxylic acid (98%,

Aladdin), SOC} (99%, Aladdin), EN (99%,
Aladdin), DMF (99%, Aladdin), CuGlA ®H
(+98%, SigmaAldrich) and ZnCi (+98%,
SigmaAldrich) were used without further
purification. Solverts were distilled before use.

2.2. Physical Measurements

IR spectra were measured from KBr pellets
on an IRAffinity-1S spectrometefShimadzu,

MU= Colculzall (M M™) = (Cu'h, K*):(Zn'h, Ca?*):(Col, Ln®*) Japan) between 400 and 4000 tmat the
®) Department of Inorganic Chemistry, Faculty of
Figure 1. (a) Benzoyi{,N-dialkylthioureas) Chemistry, VNU University bScience.
and the major coordination fashion. 'H and “C{*H} NMR spectra were
(b) Aroylbis(N,N-dialkylthioureas) recorded in DMS@s on an Ascent!-
andtheir representative dinuclear complexes. 500MHz spectrometer atthe Faculty of

lthouah h develoned f Chemistry, VNU University of Science.
Although hosguest systems developed from Electrospray ionization in positive mode

HoL™ are readily constructed, all efforts t0 a5 used to analyze the mass spectra with an
produce the related homonuclear complexes as in \js/MS (XevoTQDmass spectrometer, Waters,
the case oH2L *° have failed. In this context, itis ~ USA). Samples were dissolved in a mixture of
worth finding new aroylbig(,N-dialkylthioureas) ~ CH,Cl, and MeOH, and then directly injected
which could enabl¢he formation of both homo into the MS/MS detector by infusion mode with
and hetereuclear complexedor this purpose, a f |l ow r at €' Thé ma8sOspeetra  mi n
the building block between the two aroylthiourea were recorded from 50 to 1000 amu using a
moieties should possess donor atom(s) exhibiting conevoltage ramp from 5 to 70 eV. The scan
moderate coordination ability. It is expected that SPeed was set up as 1 amt $litrogen gas
the heterocyclic furan ring wit mild donor ~ (Purity >99.5%) which was produced from a
character of the O atom would be a good example Mtrogen generator (Parker  Scientific) -was
for such kind of building block. This expectation employed as both drying and nebulizer gas. Al

. . MS/MS results were presentedrag.
motivates us to synthesize the noviekan
scaffolding aroylbis(N,N-diethylthiourea)H.L as 2.3. Synthetic Procedures

well as examine its coordination ilitlg with Synthesis oHL: A mixture of furan2,5

transition metal ions. dicarboxylic acid (1.56 g, 0.01 mol), an excess
amount of SOGI (7.5 mL, 0.1 mol) and two

w H H ( drops of DMF was refluxed in 3 hours to obtain
\/N?//NY@\‘(N\«N\/ a clear solution. Then, the residual SO®hs
SN o o S removedunder low pressure to obtafuran

H,L 2,5dicarbonyl dichloride as a colorless solid,

which  was used directly withoutany
In the present work, he synthesis and purification. The dichloride was dissolved in
structure determination ¢f.L will be reported. dry THF (30 mL) and added dropwise to cold
Moreover, its dinuclear complexes with the THF solution (15 mL) ofN,N-diethylthiourea
divalent Cu(ll) and Zn(ll) ions will be discussed. (2.64 g, 0.02 mol) and Bl (2.8 mL, 0.02 mol).
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After that, the mixture was heated up to 45 Fun); 3.82 (q,J = 7.0 Hz, 2H, CH); 3.78 (q,J =
and stirred for 2h. After cooling to room 7.0 Hz, 2H, CH); 1.22 (t,J=7.0 Hz, 3H, CH);
temperature, the colorless precipitate of 1.18 (t,J = 7.0 Hz, 6H, CH). *C{*H} NMR
EtNAHCI was filtered o(DMSO-ds, Pgmg 171.C (@=OY; 462.9 (€%S);
solvent under low pressure yielded a dark 154.5, 112.6 (Fur); 46.2 (GH 13.8, 13.0
brown residue. TheH,L was separated a& (CH3). +ESI MS (2): 915.14 (calcd. 915.10),
colorless solid by carefully washing the ickse 20% [Zny(L)2+ H20 + HJ".

with a mixture of MeOH and EO. Single
crystals suitable for Xay analysis were
obtained by slow evaporation of solvent from the The intensities for the Xay determinations

filtrate. Yield: 70% (2.69 g). IR (KBr, ch: of HoL were collected on a Bruker D8 QUEST

3264 (m), 2972 (w), 2934 (w), 1694 (s), 1661 (s), instrument at 140 K with Mo W radiation

1555(s), 1464 (s), 1278), 1223 (s), 1111 (m), ( @& = 0.71073 i) using
1016 (m), 843 (m), 750 (w), 694 (WH NMR monochromator. Standard procedures were

(500 MHz, DMSQds, ppm): 10.64 (s, 1H, NH); applied for data reduction and absorption

2.4. Crystallography

7.41 (s, 1HFun); 3.96 (9,J = 7.0 Hz, 2H, CH); correction [17]. Structure solution and
3.56 (q,d = 7.0 Hz, 2H, CH); 1.26 (t,J=7.0 refinement wereperformed with the SHELXT
Hz, 6H, CH); 1.20 (t,J = 7.0 Hz, 6H, CH). and SHELXL 2014/7 programs included in the

13C{IH} NMR (DMSO-ds, ppm): 178.8 (C=0); = OLEX2-1.5 program package[18]. More
154.0 (C=S); 147.7, 117.8 (Fur); 47.7, 47.4 information on collections and structural
(CHy); 13.9, 11.5 (CHh). calculationsis provided in Table 1. CCDC
Syntheses of [ML);] (M = Cu(ll) or 2355232  contains  the  supplementary
Zn(ll)): HoL (38.5 mg, 0.1 mmol) was added crystallographic data for this paper. The data
into a solution of CuCIA 2,81 or ZnCh can be obtained from The Cambridge
(0.1 mmol) in 1 mL MeOH. fe reaction Crystallographic Data Center.
mixtures were stirred at £C for 30 min before
the addition of E4N (0.03 mL, 0.2 mmol).
Precipitate with characteristicolor deposited

Table 1. Crystal data and structure
refinement forH 2L

immediately. After stirring foma further 1 tour Formula CaHasNgOsSs
at M 769.02
40°C, the product was filtered off, washedtwi Crystal system | Orthorhombic
MeOH, and dried under low pressure. a(h) 10.313(2)
Data for [Cu(L)2] (1): Brown. Yield: ~70% b(A) 21.248(d)
(31.2 mg). IR (KBr, crit): 2974 (w), 2931 (w), '
1536 (s), 1492 (s), 1455 (m), 1399 (s), 1373 (s), c(A) 17.933(3)
1348 (s), 1304 (s), 1262 (s), 1219 (m), 1148 U 90
(m), 1111 (m), 1074 (m), 1008)(9722 (m), b(°) 90
880 (s), 813 (s), 767 (s), 665 (M), 6155 (w), 548 2(°) 920
(w), 455 (m). +ESI MS rfV2): 893.19 (calcd. V (A3) 3929.7(1)
893.09), 50% [Cy(L). + H]*; 931.24 (calcd. Space group Pca2;
931.05), 100% [CifL)-+ K]". 7 2
Data for [Zn(L)2] (2): Pale yellow. Yield: Dowe (g CMi9) 1300
~85% (38.1 mg). IR (KBr, cih): 2977 (w), e (hm 0.293
2934 (w), 1531 (s), 1494 (s), 1457 (m), 1389 _ :
(s), 1342 (s), 1260 (s), 1216 (s), 1192 (s), 1149 No. of reflections 37476
(m), 1093 (s), 1007 (s), 967 (m), 877 (s), 806 No. of independent 9364
(s), 761 (s), 664 (m), 545 (w), 477 (W)H Rint 0.0560
NMR (500 MHz, DMSQGds, ppm): 7.09 (s, 1H, No. parameters 475







