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Five new complexes based on 1-phenyl-1H-tetrazole-5-thiol (Hptt) have been isolated and
characterized.
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Abstract

Five new complexes based on 1-phenyl-1H-tetrazdatded (Hptt): 1,1'-diphenyl-5,5'-
dithiodi-tetrazole (abbreviated as dpttl),( {{Cox(OH)x(2,2'-bipy}(Hptt),]- (ptt): (H20)}( 2),
[Cdalo(2,2'-bipy)(ptt),] (3), [Co(ptth], (4) and [Cd(ptt)], (5), have been synthesized and fully
characterized by elemental analyses, thermograsionabalysis, powder X-ray diffraction, IR
spectra and single-crystal X-ray diffraction. Stuwal analysis indicated that compouhds an
organic matter generated framsitu oxidative coupling reaction of Hptt ligands undee help of
Fe’* ion. In compound®, two Hptt ligands adopting,-«N, xS bridging mode and twa,-OH ™
bridge two Co(2,2"-bipy) fragments into afOH),(2,2"-bipyy(Hptt);]** core with short Co---Co
distance (2.8185(10) A). In compouBdtwo Cd centers are joined into a dinuclear compligh
short Cd- - - Cd distance (3.9282(14) A) by two ptiiorss inu,-«S, xS bridging mode. Compounds
4 and>5 are isostructural and both feature one-dimensiiia) looped chain structures containing
8-membered [MS,C:N;] rings (M=Co for 4, M=Cd for 5). Variable-temperature magnetic
susceptibility measurement of compourieind 4 reveal strong antiferromagnetic interactions
between Co centers. The fluorescent propertieowipoundsl, 3 and5 are investigated in the

solid state.

Keywords: coordination polymer; organic sulfur; in situ réant crystal structure.

1. Introduction

Coordination complexes have attracted increasitenton in the field of materials science
because of their versatile framework topologiesva#i as the interesting properties including
magnetism, gas sorption, catalysis, optics and entde sensing1-9]. As is well known, organic
ligands play crucial roles in constructing coordiom complexes with novel topologies and

unique properties[10-11] Recently, organic sulfur ligands such as pyrimédR-thiolate,

*Corresponding author: E-mail address: jfsong0129@auccn(J.-F Song); rszhou0713@nuc.edu.cn (R.-S)Zhou




2-mercaptoimidazole, 1H-1,2,4-triazole-3-thiol, Btimyl-1H-imidazole-2-thiolate,
2-mercaptopyridinate, 2-quinolinethiolate, 2-metoapnzothiazolate,
5-mercapto-1-methyltetrazolate etd.2-21], were widely applied to assemble diversities of
coordination complexes with unique properties duéheir diverse coordination modes and rich
redox chemistry such as the cleavage of C-S bomdishee formation of S-S bon§ig1-26].

The thiol-substituted heterocycle ligand, 1-methyhercapto-1,2,3,4-tetrazole (Hmnt),
having one soft donor sulfur and three hard doilitoogen atoms, is a tetrazole-based heterocyclic
thioamide, providing more coordination sites fortah@ns to form metal coordination complexes.
Though some interesting coordination complexesdaseHmnt have been reportg6-28], we
found that the higher temperature or oxidizing agemsily result in the decomposition of Hmnt
ligand[21]. In order to obtain coordination complexes basednercapo tetrazole, a more stable
mercapo tetrazole derivative, 1-phenyl-1H-tetrazsibiol (Hptt), is introduced in the reaction
process. Compared with Hmnt, the introduced phemyjt could improve conjugated effect
between benzene ring and tetrazole ring and enhiwecetability of the ligand, moreover, the
phenyl unit might offer some supramolecuar recagmisites such asn, C-H = interactions,
which are helpful to stabilize the targeted compgexTo the best of our knowledge, coordination
complexes comprised of Hptt are still rare, andtrebseported compounds are zero-dimensional
oligo species[29-35], moreover, those showing anti-microbial potentialvénaonly been
recognized recenthy3p]. The above-mentioned analysis implies that tliesgill much deserving
study for such systems.

Following our interests regarding the synthesisrganic sulfur coordination compound®-21],
Hppt is chosen as an organic linker to constructve fi new complexes:
1,1'-diphenyl-5,5'-dithiodi-tetrazole (abbreviated as dptt) 0,
{[Cox(OH)(bipy)(Hptt)]- (ptt): (H20)X(2),  [Cdhlo(bipy)o(ptt)]  (3), [Co(ptthls (4) and
[Cd(ptty], (5). Compoundl is an organic matter generated fromsitu oxidative coupling
reaction of Hptt ligands under the help of F®n. In compound, two Hptt ligands adopting
u>-N,S bridging mode and two OH  join two Co centats a dinuclear complex with short
Co---Co distance (2.8185(10) A). In compo@ddwo Cd centers are joined into a dinuclear
complex with short Cd---Cd distance (3.9282(14pywo ptt~ anions in,-S, S bridging mode.

Compounds4 and 5 are isostructural and both feature one-dimensi¢@Bl) looped chain



structures. Magnetic properties of compouidand 4 together with fluorescent properties of
compoundd, 3 and5 are investigated in the solid state. We hope ti@syntheses of compounds

1-5are helpful to deepen the research of organicisatiordination complexes.

2. Experimental Section

2.1. Materials and methods

All reagents and solvents for syntheses were cowgialgravailable and used as received without
further purification except Hptt ligand, which wagsurchased from Alfa Aesar and the
corresponding purity was higher than 99%. Elemeamalysis (C, H, and N) were performed on a
Perkin—Elmer 240C elemental analyzer. Infrared (#Rgctra were recorded with KBr Pellets
using a Perkin Elmer Spectrum One FT—IR spectranietthe range of 4000—400 Enwith the
resolution (4.0 ci) and the scan's numbers (10). The HNMR spectrusreeorded on a Bruker
400 MHz spectrometer. Powder X—ray diffraction (F}Rpatterns of the samples were recorded
by a RIGAKU-DMAX2500 X-ray diffractometer using Ckie radiation £ = 1.542 A) with a
scanning rate of 10°/min and a step size of 0.02®rmal gravimetric analysis (TGA) was
carried out in a nitrogen stream on a Perkin EIfM@A-7000 thermogravimetric analyser with a
heating rate of 10 °C-mih The solid-state photoluminescence spectra wererded on Jobin
Yvon Fluoro Max-4 spectrophotometer equipped witi5® W xenon lamp as the excitation
source at room temperature. Variable-temperaturgnet& susceptibility measurements were
collected using SQUID magnetometer MPMS XL-7 (QuamtDesign) at 1.0 kOe in the

temperature range of 2-300 K.

2.2. Synthesis of 1-5
2.2.1. Synthesis of dptfl)

A mixture of Hptt (0.05mmol), Fe(Ngs-9H,0 (0.1mmol) was dissolved in 6mL mixed
solvents MeOH/HO (v : v = 5 : 1), which was stirred in a 15 mL keafor 30 min at room
temperature. Then the above-mentioned mixture itaseld and the filtrate was allowed to slowly
concentrate by evaporation at room temperaturerAfh, colorless block crystals were obtained.

Yield : 60% (based on Hptt). Elemental anal. CalzgH,0S,Ng(354.42): C, 47.47; H, 5.60; N,



31.65. Found: C, 47.40; H, 5.64; N, 31.60. IR Smmt(cml, KBr pellet): 1594 (m), 1496 (s),
1460 (m), 1383 (s), 1265(m), 1226(s), 1095 (m),510B), 1014 (s), 975 (m), 761 (s), 690 (s), 540
(m), 492 (m)H NMR (400 MHz, [D}]DMSO): 6 = 7.57 (2H), 7.65 (4H).

2.2.2. Synthesis of {{[CgOH)(bipy).(Hptt) 5]- (ptt) - (H20)2}(2)

A mixture of Hptt (0.1mmol), 2, 2-bipy (0.1mmol)Co(Ac)-4H,O (0.1mmol) and
MeOH/H,O (v : v =5:1, 6ml) was stirred in a 15 mL beaka 30 min at room temperature.
Then the above-mentioned mixture was allowed tavlgl@oncentrate by evaporation at room
temperature. After two days, red crystals were inbth Yield : 52% (based on Hptt). Elemental
anal. Calcd GgH44CN200454(1211.13): C, 47.56; H, 3.63; N, 23.12. Found: ©58; H, 3.65; N,
23.10. IR Spectrum (ch KBr pellet): 3459(m) 1598 (s), 1496(s), 1448(h352(m), 1320(m),
1276(m), 1252 (m), 1216 (w), 1154(w), 1093 (m), 8@d), 762(s), 691(s), 567(m), 483(m).

2.2.3. Synthesis of [Cd »(bipy)2(ptt) 2] (3)

A mixture of Hptt (0.1mmol), 2, 2-bipy (0.1mmol)Cd(Ac)-4H,0 (0.1mmol) and KI
(0.2mmol) was dissolved in 7mL mixed solvents MeDMF/H,O (v : v=5:1:1). Then the
resulted mixture was transferred into a Teflondim@itoclave and kept under autogenous pressure
at 80 °C for 3 days. After slowly cooling to rooemtperature, light yellow crystals were obtained.
Yield: 25% (based on Hptt). Elemental anal. CalggHgsCdhloN1,S, (1145.39): C, 35.62; H, 2.27;
N, 14.67. Found: C, 35.60; H, 2.26; N, 14.69. IRGmum (crit, KBr pellet): 1650 (m), 1400 (s),
1238 (m), 1170 (m), 1091 (m), 1051 (m), 1020(m) @B, 680 (m), 561 (m).

2.2.4. Synthesis of [Co(ptt), (4)

A mixture of Hptt (0.1mmol) and Co(Ae¥HO (0.1mmol) was dissolved in 5mL mixed
solvents HO/DMF (v : v = 4 : 1). Then the resulted mixturesatsansferred into a Teflon-lined
autoclave and kept under autogenous pressure 4t 8 3 days. After slowly cooling to room
temperature, red crystals were obtained. Yield :3®#sed on Hptt). Elemental anal. Calcd
C14H10CONgS; (413.35): C, 40.64; H, 2.42; N, 27.10. Found: C,680 H, 2.40; N, 27.08. IR
Spectrum (cil, KBr pellet): 1594 (w), 1495 (m), 1378 (s), 1316)( 1243 (m), 1163 (w), 1095
(m), 1050 (m), 1025 (m), 755 (m), 683 (m), 562(m).

2.2.5. Synthesis of [Cd(ptY)], (5)
A mixture of Hptt (0.1mmol), Fe(Ng&s-9H0 (0.1mmol), CdS®Q8H,O (0.1mmol) and

MeOH/H,O (v : v =5: 2, 7ml) was stirred in a 15 mL beaka 30 min at room temperature.



Then the above-mentioned mixture was filtered &edfittrate was allowed to slowly concentrate
by evaporation at room temperature. After 3 dagfriess block crystals were obtained. Yield :
34% (based on Hptt). Elemental anal. CalggHgCdNsS,(419.83): C, 40.02; H, 2.38; N, 26.68.
Found: C, 40.06; H, 2.41; N, 26.72. IR Spectrum{cKBr pellet): 1594 (w), 1495 (m), 1398 (s),

1314 (m), 1239 (m), 1163 (W), 1089 (m), 1050 (N2 (M), 755 (M), 685 (M), 561(m).

2.3. Crystal structure determination

X-ray diffraction data of compound&-5 were collected on a Bruker SMART CCD
area-detector diffractometer (Makadiation, graphite monochromator) at room temjoeeawith
®-scan mode. Adsorption corrections were appliedgiie SADABS routine. The structure was
solved by direct methods and refined by full-matieast squares on®FRising SHELXTL 97
software [36]. Non-hydrogen atoms were refined anisotropicalllf. carbon-bound hydrogen
atoms were refined using a riding model. All cadtigns were carried out using SHELXTL 97.
For 2, the disordered lattice water molecule was tredtgderforming split and occupancies
refinement of the disordered atoms, and the cooredipg hydrogen atoms were not located in a
difference Fourier map. The crystallographic daid pertinent information are given in table 1;

selected bond lengths and angles in table S1.

3. Results and discussion
3.1. Synthesis of compounds 1-5

The Hptt ligand was easily solved in common orgalvents such as methanol, ethanol,
acetonitrile and DMF. A series of experimental tessshow that compountl can be synthesized
in the presence of Beor H,O,, however, at the same reaction conditiomssitu oxidative
coupling reaction based on Hmnt didn't occur. Thgstals of compound. are difficult to
dissolve in common solvents as methanol, etham®#foaitrile, acetone and DMF at room
temperature, so we also tried to synthesize thedawaiion complexes based on compound
through one-pot reaction under the help of oxidjzgents such as ¥er H,0,, only compound
5 was obtained, however, no targeted products vesdated to date. When metal ions {Cor
cd®") react with Hptt ligands, compoundsand5 with 1D chains were obtained, however, when

chelating 2, 2'-bipy with strong coordination aittivwas introduced into the reaction system,



compounds2 and 3 with binuclear structures were obtained, indicatihg terminally chelating
ligands have an important influence on the topolstgyctures. Compounds5 are very stable in
air and insoluble in common solvents such a® HCHOH, CH,CH,OH, CH;:CN, DMF, DMSO
and CHC} etc.
3.2. Crystal structure
3.2.1. Crystal structure of compound 1

A single crystal X-ray diffraction analysis revedléthat compound. is crystallized in the
triclinic space groupR-1. The asymmetric unit of compourdds composed of one dptt molecule,
which generated fronin situ oxidative coupling reaction of two ptigands Fig.1). The S-S
distance is 2.0311(10) A in dptt molecule, whichsi®rter than those in the photo-responsive
organodirhodium complexes with active S-S boj3d$. The dihedral angles between the tetrazole
and phenyl rings in two ptt units are 42.708(83) 84.540(87)° respectively. The C-S distances
of compoundl are in the range of 1.7489(24)-1.7571(20) A, whach shorter than the typical
C-S bonds (1.82 A), indicating that the sulfur atbas double bond charact@8]. The dptt

molecules were packed into a 3D supramolecular gr&tthoroughr- - «t interactions between ptt

units Fig. SJ.

3.2.2. Crystal structure of compound 2

Compound? crystallizes in the monoclinic space groBgyn. The asymmetric unit contains
one Co (Il) ion, one OH onefpinion, one lattice water and one Hptt molecule. Cbecenter
shows an octahedral geometry where the basal ptamecupied by two oxygens and two
nitrogens from two symmetrical equivalent OH  asiand one 2, 2'-bipy molecule, and the axial
positions are occupied by one nitrogen and oneus@itbm two Hptt moleculesHg. 2). The
Co-O/N bond distances around Co range from 1.8%)583to 2.20224(37) A, and the Co-S
distance is 2.2446 (17) A. Notably, piihions uncoordinates with Co center but acts asteo
anions. The C-S bond distances in Hptt andgtt 1.6884(50) and 1.6868(56) A respectively,
which are shorter than that of compouhdand their dihedral angles between the tetrazotk a
phenyl rings are 54.15 and 67.48°, respectively.

Two Hptt ligands adoptinguy-«N, xS bridging mode and twq,-OH  bridge two

Co(2,2"-bipy) fragments into a[G@®H)(2,2"-bipyy(Hptt),]** core with short Co---Co distance



(2.8185(10) A), interestingly, two Co(2,2-bipy)afments and twq,-O are all coplanar. The
[Cox(OH),(2,2'-bipyp(Hptt),]** core interact with two pttanions into a neutral molecule,
[Cox(OH),(2,2'-bipyh(Hptt),]- (ptt),, in which several supramolecuar recognition siased on
-1 interactions are observe#ig. S2. The [Co(OH),(2,2"-bipyp(Hptt),]- (ptt), molecules are
packed into a 3D supramolecular network with a Hbaamal channel, in which lattice water

molecules are filledRig. 3).

3.2.3. Crystal structure of compound 3

A single crystal X-ray diffraction analysis revedl¢hat compound crystallized in the
monoclinic space grouf2yn. The asymmetric unit consists of one Cd (ll) ione I and one
ptt_ anion. The Cd center with square pyramidal coatiim environment is bound to two
nitrogens from one chelating 2,2'-bipy, two sulfin@m two independent ptligands and one I
anion Fig. 4). The Cd-N distances range from 2.3267(30) A ®292(26) A, and the Cd-S
distances are 2.6395(10)-2.7504(11) A, while thd @dtance is 2.7553(6) A, and selected bond
lengths and angles in Table S1.

Two [CdI(2,2'-bipy)]fragments are bridged by twd @inions inu>-1 xS : 2xS coordination
modes into a neutral dinuclear molecule, JG@,2"-bipy}(ptt),],in which a four-membered ring
of Ca,S,with short Cd---Cd distance (3.9282(14) A) is obsgrNotably, two 2,2'-bipy molecues,
two pttand two I anions are all on the opposite sidd¥l & rings so as to lower the steric

exclusion effect.

3.2.4. Crystal structure of compounds 4 and 5

Compoundst and5 have the same crystal system, space group anaipbio framework,
so only the structure & will be described in detail as a representativa@mgxde. The asymmetric
unit of compounds contains a Cd ion and ;ag-pttiligand. The cadmium center located on a
twofold rotation axis is bounded to two S atoms &nd N atoms from four independent ptt
ligands Fig. 58), showing a distorted tetrahedral geometry withSCdnd Cd-N distances of
2.5029(23) A and 2.2456(70) A, respectively.

The ptf ligand adopting aw-«N, xS coordination mode bridges two Cd centers into a

one-dimensional (1D) looped chain along the c &kig. 5b), in which a 8-membered ring of



[Cd,S,C:N,] is observed and the Cd---Cd distance is 4.1768(9Fhen the 1D chains are
interdigitated with each other into a 2D supramuolaclayer via ther-n interactions among the
neighboring phenyl rings along the bc plakégg( 5¢ and 59. Compared with compounds-5,

we found that the terminally chelating ligands hare important influence on the topology

structures.

3.3. Characterization

The experimental PXRD patterns of compoutes are shown irFig. S3 which matched
well with the corresponding simulated ones fromirtheray single-crystal diffraction data, as
indicated that the phase purities of the synthdsimgk materials. The IR spectra of compounds
1-5 as well as Hptt ligand are shownfiig.6. Compound with a broad peak at around 3459°tm
reveals the presence of the stretching vibratidn®-¢1 bonds. In compoundt-5, the peak at
about 3063 cibelongs to the C-H stretching of aromatic ringse Peaks at 2220-2781 ¢rin
Hptt ligand and compoungd are attributed to the S-H stretching, however, ¢haesponding
peaks were absent in the spectra of compounaisd 3-5, indicating that the Hptt ligands are
deprotonated. The characteristic peaks at 14971468 cm' are assigned as the symmetric
stretching of C=C and C=N bonds, and 1320*aharacteristic band corresponds to their
asymmetric stretching. The peaks appeared at 189G81" in Hptt ligand and compounds5
correspond to the typical region for C=S doubledsoThe peaks at 760-650 ¢are attributed to
the C-H bending vibration of aromatic rings.

To examine the thermal stability of compourids, their thermal behaviors were investigated
under nitrogen atmosphere. The thermogravimetrialyais (TGA) revealed that the
decomposition temperature of compould(84.3 °C) is much lower than that of the other
compounds due to the water molecules in the sugeamar channels. Compountlsand3 start
to decompose at 210C, in comparison, compound$ and 5 are more stable and the

corresponding decomposition temperatures were 55i). S4).

3.4. The fluorescence curve of compounds 1, 3 and 5
The solid-state photoluminescence properties ofpomdsl, 3, 5together with 2, 2-bipy

and Hptt ligands were investigated at room tempegatlhe luminescence spectra of compounds



1, 3 and 5, which are very similar in terms of position andnld shape, all exhibit blue light
emission with the maximum at 415 nm when excite?54t nm, similar to that of the Hptt ligand
but different from that of 2, 2-bipy. So the emissbands of compounti 3 and5 are attributed
to the intraligand emission state, which may be ttue — z* or n-z transition of the Hptt
ligands. Notably, the fluorescence intensity of poomd 3 is much higher than the free Hptt

ligands, which may be attributed to the co-ligaBdX-bipy) resulting in a more rigid structure.

3.5. The Magnetic properties of compounds 2 and 4

Variable-temperature magnetic susceptibilitiesdompounds and4 were measured in the
temperature range of 2—300 K under a 1000 Oe apfietel. They,T of per Co(ll) ionversus T
curves are shown iRig.S5and Fig.S§ they,T values at 300 K for compoun@sand4 are 2.13
and 2.28 criK-mol®, respectively, which are higher than the spin-omBiue of 1.875
cm>K-mol™ for Cd' ion (Cd', S = 3/2 and g = 2.0), indicating the spin-orbitisling contribution
of high-spin C8. For compound?, the yT curve decreases successively with a decrease in
temperature and reach a minimum at 5.97 K (0.45kemol ™), and then increase to a maximum
value (0.44 crhik-mol™ at 4.93 K). Further coolingy,T values sharply drops at 2 K (0.15
cm™K-mol™®). The increase of thg,T at low temperatures is probably due to spin-cantin
behaviors [39, 40] In y.* versus T curve, the magnetic susceptibilites data folldie
Curie-Weiss law, = C/(T -0)) above 30 K with Curie constant C = 2.44%trmol " and the
Weiss constant = —45.38 K. For compound, the y,T values decrease continuously along with
the decreasing temperature and reach a minimum.@#30cni-K:mol* at 2 K, and the
corresponding Curie and Weiss constants in theerafg50-300K are 2.70 chiK-mol™* and
-45.60 K, respectively. The larger negative valfi¢ @and the decrease gfT indicate strong

antiferromagnetic interactions between Co (ll) eesiin compound2 and4 [41].

4. Conclusion

Five new compounds based on Hptt ligand have bgethesized under solvothermal
conditions and fully characterized. Compouhds an organic matter generated fromsitu
oxidative coupling reaction of Hptt ligands. Compds 2 and 3 are both dinuclear compounds in

the presence of chelating 2,2'-bipy ligand, intémgs/, compounds}t and5 are isostructural and



both feature one-dimensional (1D) looped chaincstines without chelating 2,2'-bipy ligand. The
results revealed that the terminally chelating-Bi@y ligand has an important influence on the
synthesis and structural diversification of thegéted complexes. Compoundsand 4 reveal
strong antiferromagnetic interactions between Guers, however, compounds3 and5 display
blue light emission in the solid state. These cammgis are promising materials for magnetic and
fluorescent applications. The further researctitierconstruction of new coordination compounds
based on dptt ligand is underway in our laboratory.
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Table 1 Crystal data and structure refinement éonmoundsl-5.

Complex 1 2 3 4 5
Empirical formula CiHiNsS, CugHasCON200sSs  CagHo6ChloN1.S, Ci14H10CoNsS; C14H10CdNsS,
Formula weight 354.42 1211.13 1145.39 413.35 466.85
Crystal system triclinic Monoclinic Monoclinic Monoclinic Monocliic
Space group P-1 P2/n P2:/n C2/c C2/c
a, A 7.2986(15) 11.873(2) 8.9617(18) 25.0104(16) 27 .3%6(
b, A 9.3495(19) 13.022(3) 22.559(5) 8.9264(5) 9.1090(18)
c, A 11.977(2) 18.089(4) 9.7089(19) 7.2366(4) 7.4584(15)
a, deg 80.43(3) 90 90 90.00 90.00
B, deg 89.36(3) 93.35(3) 102.36(3) 96.828(5) 102.88(3)
vy, deg 74.60(3) 90 90 90.00 90.00
Volume (&%) 776.5(3) 2792.1(10) 1917.3(7) 1604.14(17) 1638.9(6)
z 2 2 2 4 4
peadgcm’ 1.516 1.441 1.984 1.712 1.892
Absorption
a 0.358 0.806 2.871 1.346 1.603
coef./mm
0 range {) 3.09 to 27.48 3.13to0 25.15 3.34t0 27.48 3.256t82 3.38t0 27.48
_ 0.45x 0.37 x 0.45x0.35 x
Crystal size (mr) 0.58x0.15x0.10 0.35x0.25x0.20 0.22x 0.1828
0.27 0.20
Reflections
7665 20507 18526 2901 7733
collected
Unique reflections 3524 (Rint = 4956 (Rint = 4386 (Rint = 1463 (Rint = 1877 (Rint =
(Rint) 0.0213) 0.0782) 0.0336) 0.0473) 0.0229)
Completeness 98.9% 99.1 % 99.7 % 99.6 % 99.7 %
Goodness-of-fit on
F2 1.051 1.072 1.100 0.948 1.114
Rindexes R, = 0.0406 R, =0.0655 R,= 0.0313 R,= 0.0497 R,;= 0.0230
[1>25(1)]"® wR, = 0. 1010 wR, = 0.1902 wR, = 0.0574 wR, = 0.1060 wR, = 0.0565
] R, =0. 0572 R; =0.0943 R;= 0.0405 R;= 0.0725 R;= 0.0249
R (all data)?
wR, = 0. 1136 wR, = 0.2108 wR,= 0.0600 wR, = 0.1172 wR,= 0.0571

B R, = 2||R| - |RIEIR]; WR = [Ew(F,> — R2)a/Ew(F,)* M



Fig.1 The coordination environment of compound



Fig.2 The coordination environment of Co centersdampound



Fig. 3 The 3D supramolecular network of compo@nd



Fig. 4 The coordination environment of Cd in compad8



Fig. 5 (a) Coordination environment of Cd, (b) tBdboped chain along the c axis, (c) the 2D
supramolecular layesia then-n interactions along the bc plane, (d) the 2D supteaular layer
along the ab plane fé:
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Fig. 6 The IR spectra of compountis and Hptt ligand
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Fig. 7 The fluorescence spectra of compouhd3 5 as well aHptt and 2,2-bipy ligands in solid
state at room temperature.



Five new compounds based on Hptt have been isolated and characterized.
The magnetic properties of compounds 2 and 4 were described.

Photoluminescence properties of compounds 1, 3 and 5 have been studied.
The chelating ligands have an important influence on topology structures.



