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Abstract: The title compound, (Hdipya)(Hzpyr), where Hdipya is protonated
2,2'-dipyridilamine and Hapyr is the monoanion of pyromellitic acid (H4pyr),
was obtained from a reaction mixture containing Zn(I1) ions, dipya, Naspyr (in
the mole ratio 2:2:1) and HNOj3. The products (micro- and single-crystalline)
were characterized by X-ray structure determination, FT-IR spectroscopy and
TG/DSC andlysis. The most striking structural feature of (Hdipya)(Hspyr) are
short inter- and extremely short intramolecular hydrogen bonds. These bonds
mutually connect cations and anions making thin layers paralel to the crys
tallographic (223) plane. In addition, quite unusual, linear proton-bound poly-
meric {H(H,pyr)}, wereidentified in the structure. The results of crystal struc-
ture determination are compared with FT-IR and TG/DSC data. The low posi-
tion of the v,(COO) vibration at 1660 cm is in accordance with strong hyd-
rogen bonding. This value could be used as a measure of the C=0 bond order,

which was calculated to be 1.81.

Keywords: pyromellitic acid; 2,2'-dipyridylamine; crystal structure; FT-IR

spectra; TG/DSC analysis.

INTRODUCTION

Pyromellitic or 1,2,4,5-benzenetetracarboxylic acid (Hapyr), one of 12 ben-
zenepolycarboxylic acids, is used in the production of polyesters and polyamides.
Anions of Hapyr, in particular pyr4-, are well-known as very prospective ligands
in coordination chemistry due to the presence of eight O atoms as potential
ligating sites that can coordinate up to ten metal centers.! The crystal structure of
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638 POLETI etal.

Hapyr was published in 1971,2 and earliest transition metal (TM) complexes with
the tetra-anion of Hapyr were published just after that.3 The first structurally
characterized complexes were described at the beginning of the 1990s.4 Later,
during structural studies of TM complexes, it was shown that the tetra-anion
pyr4—usually acts as a centrosymmetric bridging ligand and can build discrete,®
chain,b layered,’ or framework8 structures. A survey of the Cambridge Structural
Database, CSD,? showed that the partially deprotonated forms: Hpyr3-, Hopyr2-
and Hapyr—are, as arule, not coordinated.

Binary and ternary TM complexes with anions of aromatic polycarboxylic
acids have been studied for along time.10 In line with this subject, attempts were
made to prepare mixed ligand Mn(I1) and Zn(l1) complexes with pyr4-and 2,2'-
-dipyridylamine (dipya) as an N,N’ ligand. Surprisingly, the title compound con-
taining only potential ligands was obtained instead. Such compounds can be clas-
sified into two major groups, as co-crystals (adducts) or organic salts (proton-
transfer complexes),!! but between them there are so-called “disordered solid
forms’,12.13 where hydrogen atoms are not undoubtedly located or they are dis-
ordered. Although such compounds are much less frequent in comparison with
single-component organics or the corresponding complexes, the number of stu-
died examples permanently increases since their possible importance for pharma-
ceutical chemistry was recognized.14.15 Even ferroelectric properties were found
in some compounds.16 Therefore, it seemed worthwhile to study the obtained
compound in detail.

In the CSD?® there is a very limited number of structurally characterized
compounds concerning molecule of Hypyr or its partially deprotonated ions.
There are, however, several similar organic sats. (Hpy)(Hspyr), where py is
pyriding13 (NMey)(Hzpyr),17 a series of Hopyr2— salts with different pyridinium
derivatives,18 (cytosinium),(Hopyr)-H20,19 and (Hbipy)a(Hopyr)(Hapyr), where
bipy is 2,2"-bipyridine, which was characterized structurally?0 and by FT-IR and
NMR spectroscopy.2!

On the other hand, dipyaiswell known as a chelating ligand. A search of the
CSD revealed some 170 compounds containing dipya.® Most of them were TM
complexes, and there were no examples of uncoordinated dipya in its neutra
form. At the same time, there were only eight compounds containing protonated
dipya, which can be present as monoprotonated 2-(2-pyridylamino)pyridinium,
Hdipya, or diprotonated 2,2'-iminodipyridinium(2+), Hodipya. Such protonated
forms are not coordinated, and in five out of eight cases tetrahalidometal ates,
[MX4]%= (M = Co, Cu or Hg; X = Cl or Br), were present as counter ions.®

Herein, crystal structure of the title compound, (Hdipya)(Hspyr), together
with its FT-IR spectral and thermal properties are described and correlated with
each other.
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EXPERIMENTAL

The starting reagents pyromellitic acid (> 95 %), 2,2"-dipyridylamine (98 %), Mn(ll)
nitrate solution, 45-50 % in dilute nitric acid (all Sigma-Aldrich) and Zn(NO)5-6H,0 (p.a.
Kemika, Zagreb) were used without any purifications.

Preparation of the microcrystalline product. Into 100 cm? of an agueous solution con-
taining 0.74 g (2.5 mmol) of Zn(NOg),-6H,0, first 5 cm3 of HNO; solution (¢ = 1 mol dm3),
then 0.43 g of dipya (2.5 mmol) dissolved in 10 cm3 of an EtOH/H,O mixture (3:1 volume
ratio) was added. The pH value of this mixture was 2. Then, 50 cm3 of an aqueous sol ution of
Naypyr (0.32 g; 1.25 mmol) was slowly added under stirring. The final pH value was 4. After
standing for 24 h, the obtained precipitate was filtered and rinsed with H,O, EtOH and Et,0.
Yield: 84.6 %; Anal. Calcd. for C,gH15N3Og: C, 56.48; H, 3.55; N, 9.88 %. Found: C, 56.27,
H, 3.62, N, 9.91 %; FT-IR (KBr, cm1): 3470 (bw), 3117 (m), 3097 (m), 3061 (m), 3024 (),
2993 (m), 2920 (w), 1715 (m), 1660 (s), 1604 (s), 1562 (s), 1451 (s), 1311 (w), 1292 (w), 1270
(W), 1250 (w), 1170 (m), 1151 (m), 1005 (m), 955 (m), 901 (m), 771 (s), 748 (s), 594 (m), 559
(w), 532 (m). The compound was soluble in DM SO but insoluble in H,O and EtOH.

A similar procedure using Mn(ll) instead of Zn(ll) ions resulted in a white microcrys-
talline powder in a comparable yield (78.9 %). As revedled by elemental analysis and FT-IR
spectroscopy, this product was identical to the product obtained in the presence of Zn(l1) ions.

Preparation of single-crystals. Into 50 cm? of an agueous suspension containing 0.25 g
(1 mmol) of Hupyr was added 0.17 g of dipya (1 mmol) dissolved in 5 cm3 of EtOH. Then, 50
cm3 of an agueous solution containing 0.30 g (1 mmol) of Zn(NO3),-6H,0 was added drop-
wise under continuous stirring. The mixture was gently heated at 50 °C for 3 h, filtered to
remove a small quantity of unreacted H,pyr, and left standing under ambient conditions. The
first crystals appeared after 24 h, but single-crystals of appropriate size were collected after 10
days.

Characterization. The FT-IR spectra were recorded on a Bomem MB-100 (Hartmann
Braun) spectrophotometer (4000-600 cm? region) using KBr pellets. The thermal properties
of the compound were examined from room temperature up to 380 °C using an SDT Q600
TGA/DSC ingtrument (TA Instruments) in a dry nitrogen atmosphere (flow rate: 100 cm3 mintd)
at a heating rate of 20 °C min‘1. The sample masswas 8.14 mg.

Room temperature (22 °C) single-crystal X-ray diffraction data were collected on an
Oxford Gemini S diffractometer equipped with CCD detector, using monochromatized Cu Ko
radiation (1 = 1.5418 A). A multi-scan correction for absorption was applied. The structure
was solved by direct methods (SIR97)%2 and refined on F2 by full-matrix |east-squares using
the programs SHELXL97%3 and WinGX.2* All non-hydrogen atoms were refined anisotro-
picaly. The positions of the C- and N2-bonded H atoms were calculated geometrically and
refined by the riding model with Uiy, = 1.2U(C,N). H atoms from OH groups were found in
AF maps and refined with the U;s, = 1.5U(O) constraint. The Hdipya cation was disordered
over a centre of symmetry with congener atoms having 0.5 site occupancies; the individual
pyridyl groups were refined using the FLAT constraint with equal displacement parameters
for the corresponding A and B atoms. Attempts to determine the H atom that protonates dipya
were unsuccessful, very likely because this atom was spread over four positions (N1A, N1B
and their centrosymmetric counterparts, see Fig. 1. Selected crystal data and refinement
results are listed in Table |. CCDC 948070 contains supplementary crystallographic data for
this paper. This data can be obtained free of charge a http://www.ccdc.cam.ac.uk/cgi-
-bin/catreq.cgi.
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Fig. 1. Molecular structure of (Hdipya)(Hspyr) with atomic numbering scheme. Displacement
ellipsoids are drawn at the 50 % probability level. Disordered Hdipyaions are marked by
different shades of gray. Symmetry codes: (i) 1—x,1-y,1-z (ii) 1-x,1-y, -z
(ii1+x1+y, -z

TABLE |. Crystal data and structure refinement for (Hdipya)(Hzpyr)

Empirical formula CyoH15N30g

M/ gmoll 425.35

Crystal system Triclinic

Space group P1

a,b,c/A 3.8268(2), 9.2726(6), 13.3494(8)
o, B, yl° 74.761(6), 81.845(5), 82.935(6)
V/IA3 450.59(5)

VA 1

pc! gom3 1.568

w ! mml 1.056

F(000) 220

Crystal dimensions, mm 0.09x0.10x0.31

Orrax | ° 72.12

Rangeof h, k, | 4<h<3,-11<k<11,-16<I<16
Reflections collected 7605

Independent reflections 1770 (R = 0.0361)
Completeness, % 99.6
Datalrestraints/parameters 1770/6/169

(A/0) max 0.001

S 1.116

Rindices (1 > 20 (1)) R; = 0.0533, wR, = 0.1282
Rindices (all data) R; = 0.0631, wR, = 0.1341
Apmax» Apin (DOthin e A-3) 0.150, -0.205
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RESULTS AND DISCUSSION
Synthesis

As described in the Experimental, the title compound was obtained during
attempts to synthesize ternary Zn(l1)—dipya-pyr complexes or their Mn(l1) anal-
ogues. This demonstrates the difficulties in the preparation of such complexes, in
spite of being known.® A similar experience was already published by Ha,2®
when (Hdipya)o[MnCl4] was obtained instead of the expected Mn(l1)—dipya
complex, and it was not reported previously for Zn(l1) complexes. Such behavior
can be partly explained by an increase on the thermodynamic stability of the
protonated dipya in respect to the neutral molecule,26 but since dipya complexes
of many TMs are known, the specific role of Zn(I1)/Mn(Il) ions and the pH of the
reaction mixture should not be neglected.

Crystal structure

In the structure of (Hdipya)(H3pyr), both the Hdipya and Hapyr ions are
positioned around the symmetry centre, and only half of each species belongs to
the asymmetric unit (Fig. 1). Besides, Hdipyais disordered over a centre of sym-
metry with equal allocation of both entities. A comparable disorder was found in
some organostannates, 26 and in the anal ogous (Hdipya)(Hpht), where Hpht is the
hydrogen phthalate ion.2” One of pyridyl N atoms has to be protonated, but it
was not possible to locate the corresponding H atom. Both N atoms from the
pyridy! rings could be protonated because N1A---O1 and N1B---O1 distances are
3.018(7) and 3.121(5) A, respectively, i.e., they could form hydrogen bonds.
Therefore, the H atom is very likely spread over four possible positions.

The whole Hdipya is practically perfectly planar with a negligible dihedral
angle between the mean-planes of the two pyridyl rings. In three known dipya
polymorphs and five crystalographically different dipya molecules, this angle
varied between about 4 and 40°.28 A very similar variety of angles was also
found in some TMs-dipya complexes.10 The planarity of Hdipya might be
explained by symmetry constraints or by extended delocalization of the n elec-
trons. However, the influence of intramolecular (intra-H) and intermolecular
(inter-H) hydrogen bonds could also be important. According to Haddad et al.,2%
weak intra-H bonding is also possible between the protonated and unprotonated
N atom from adjacent pyridyl rings (Fig. 1, atoms N1A and N1B). Asusual, pyri-
dyl rings are less regular than benzene rings.

At first sight, the Hapyr ion (Fig. 1) is fully protonated, i.e., it should be
described as a neutral Hzpyr molecule, not as a monoanion. However, the H2
atom is in specia position (site symmetry: 1) and with a 0.5 site occupancy
factor. The geometry data for the Hgpyr anion are listed in Table I1. While the
C—C bond distances are as expected, the angles, in particular C1-C2-C3 and
C2-C3-C5, drongly deviate from the values found in Hgpyr-2H>O (max.
121.7°).30 This is the consequence of the stress caused by the presence of the
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intra-H bond O2-H1---O3 and the formation of seven-membered, S(7), pseudo-
-rings. In respect to the aromatic ring, the C—-COO groups are inclined in the
opposite sides, with the corresponding angles of 13.3° for the C2C10102 group
and 73.6° for the C3C50304 group. This intra-H bond is extremely short and
clearly asymmetrical (Table Ill, Fig. 1). Very similar geometries were already
found in Hopyr and Hzpyr anions.13:18-20 and in some Hpht complexes.31:32

TABLE II. Bond distances and angles in Hzpyr ion (For O—H bond distances, see Table I11)
Bond distance, A

01-C1 1.202(4) 02-C1 1.297(3)
03-C5 1.225(3) 04-C5 1.251(3)
C1-C2 1.527(3) C2-C3 1.406(3)
C2-C4 1.391(3) C3-C4 1.391(3)
C3-C5 1.513(3)
Bond angle, °

01-C1-02 121.2(3) 01-C1-C2 118.9(2)
02-C1-C2 119.9(2) Cl1-C2-C3 129.2(2)
Cl-C2-C4 113.0(2) C3-C2-C4 117.8(2)
C2-C3-C4 118.0(2) C2-C3-C5 126.8(2)
C4-C3-C5 115.2(2) c2-c4-C3 124.2(2)
C2-C4-H4 117.9(2) C3-C4-H4 117.9(2)
03-C5-04 122.2(3) 03-C5-C3 121.9(2)
04-C5-C3 115.8(2)

TABLE I11. Geometry of hydrogen bonds in (Hdipya)(Hspyr); Symmetry codes: (iv) =, -y + 2,
-z+1;(V)x=-1y,2z

D—H--A dD-H)/A  dH-A)/A  Angle(DHAY/°  d(D--A)/A
O2-H1---03 1.11(4) 1.34(4) 167(3) 2.435(3)
O4-H2---04lv 1.242 1.242 1807 2.477(2)
N2-H2A.--01Y 0.86 1.87 165 2.706(4)

@atom H2 isin aspecia position and its coordinates were fixed during refinement

Another, inter-H bond O4-H2---04V ((iv) —x, -y + 2, —z + 1) is symmetrical
and also very short, but a little longer than the intra-H bond (Table I11). In com-
parison to typical O---O distances found in related Hpht compounds,?’ the intra-H
bond is dightly longer, whereas inter-H bond is shorter than expected. This shows
how strong the inter-H bond is in this case. Being that the inter-H bond is sym-
metrical, Hgpyr could also be viewed as a polymeric proton-bound trihydrogen
pyromellitate anion, {H(Hopyr)}n (Fig. 2). Again, there is great similarity with
Hpht compounds, in which proton-bound anions are also found.33-35 The main
differenceisthat { H(Hopyr)—}n is polymeric, while [H(Hpht)2]~ ions are only dime-
ric. This is because Hgpyr could be considered as developed from Hopht by
mirroring two COOH groups in the ortho-position to another pair of COOH
groups. Thus, only Hapyr— and Hopyr?— can make polymeric proton-bound anions,
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while Hpht= is restricted to dimeric forms.36 To the best of our knowledge, a
similar polyanion was found only in (NMeg)(H3pyr), described by Rodriguez-
Cuamatzi et al.1” However, those chains were of a zig—zag type, while here the
presented chains are linear (Fig. 2) and so could be regarded as unprecedented.

Fig. 2. Motif of hydrogen bonds (thin dark lines) in the (223) crystallographic plane. Color
codes for atoms: H —white, C —light gray, N —dark gray and O — black.

In the structure, there is another hydrogen bond between the amine N2 atom
and O1 (Fig. 1, Table 111). Since al hydrogen bonds are concentrated in one plane,
thin layers approximately parallel to the crystallographic (223) plane are formed
(Fig. 2). The {H(H2pyr)—}n and Hdipya ions are assembled in alternating rows
making a non-rectangular grid. The layers are stacked together by short parallel-
-displaced n—n interactions. For example, all distances between the plane of one
benzene ring and benzene C atoms from the nearest layer are 3.490(5) A. Anal-
ogous layers also exist in (cytosinium)s(Hopyr)-Ho0,19 and in (NMeg)(Hspyr).17
Spectral and thermal properties

A sequence of weak and sometimes broad IR bands between 3500 and 3200
cm1 is indicative for numerous hydrogen bonds. According to the literature,2l
even weak and very broad bands centered at 2900, 2430 and 1900 cnm could also
be ascribed to strong hydrogen bonding. In some cases, they could be extremely

strong and broad.37 Bands between about 3120 and 2990 cm?1 are characteristic
for stretching N-H and C—H vibrations in secondary amines and aromatic rings.
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It seems that the stretching N—H band was shifted from 3244 cm1 in dipya to
3117 or 3097 cmL in (Hdipya)(Hapyr), suggesting stronger hydrogen bonding.

In the “fingerprint” region, there are bands of different origin typical for
substituted benzene rings and secondary amines; they agree with the bands in the
individual components. Especially characteristic for dipyais a prominent doublet
due to N-H out of plane bending at 771 and 748 cm1. Both vibrations were
dightly shifted with respect to pure dipya (768 and 735 cm1) and very likely
overlap with the corresponding C—H vibrations.38

The most interesting part of the FT-IR spectrum is the 1720-1250 cm1
region (Fig. 3), where many strong bands are expected: asymmetrical and sym-
metrical stretching vibrations of COOH and the corresponding COO groups, C—C
and C—N stretching vibrations of aromatic rings and N-H bending in a secondary
aromatic amine.3° (Asymmetrical va5(COOH) vibrations, characteristic for orga-
nic acids, are often labelled v(C=0) and called carbonyl, due to the presence of
double C=0 bond). Consistent to the literature,3’ v,(COOH) and v¢(COOH)
frequencies for Hupyr are at 1710 and 1266 (as doublet at 1278 and 1255) cmr1,
respectively, and the present experimental data agree within +5 cm1 with these
values. These bands are broad and usually the most intense in the spectrum.38
Surprisingly, the corresponding bands in the FT-IR spectrum of (Hdipya)(Hzpyr)
are medium to weak, but one additional very prominent band at 1660 cm1
appeared. At first sight, this band could be attributed to the secondary amine
N—H bending group frequency, which islocated at 1604 cn1 in dipya. However,
such high wavenumbers are observed only in the case of coordinated dipya and
the band is typicaly very sharp.10 Therefore, the band at 1660 cm1 should be
ascribed to the vag(COOH) or carbonyl C=0 vibrations. Such a low position of
vas(COOH) is not expected,38 and, together with no unambiguous identification
of vg(COOH) vibrations, has to be correlated to the extremely short and strong
hydrogen bonds involving al O atoms from Hazpyr. In (Hbipy)(Hapyr)(Hapyr),20:21
just the opposite behavior was observed, va(COOH) is shifted to the higher
wavenumbers (1726 cm1), which was explained by the absence of hydrogen bonds.

In the tetrathiafulvalene—p-chloranil (TTF—CA) complex, which is a widely
studied charge-transfer organic compound, 40 the position of C=0 vibrations was
used to determine the degree of charge transfer from TTF to CA. In other words,
Vas(COOH)/v(C=0) could be related to the C=0 bond order. For Hzpyr vag(COOH)
was at 1710 cm1,39 and this corresponds to a bond order of 2. In alkali metal
sdts, the COOH groups are ionized and, due to delocalization of the electronsin
COO groups, the bond order should be 1.5. The available data for the two alkali
metal salts K4pyr32 and Nagpyr (this study) give an identical value, 1580 cmr?t
for vag(COO). From these values, it is easy to calculate the C=0 bond order in
(Hdipya)(Hspyr), which was 1.81. By analogy to the “degree of charge transfer”
this quantity could be used to measure the “degree of proton transfer”,41 and
should be correlated to the geometry of hydrogen bonding in (Hdipya)(Hzpyr).
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However, the observed geometry of Hgpyr ions (Table 1) does not enable a
simple explanation of the calculated value. For O1-C1 and O2—C1 pair, bond
distances can be judged as norma when compared to the Hupyr and common
COOH values.2 Nevertheless, O3—C5 bond is longer than expected and O4-C5
bond distance corresponds to the typical values found in ionized COO groups.®
This could be a possible cause for the low value of vag(COOH), although an
extensive coupling of vibrational modes should also be kept in mind.

Transparency, %

4000 3000 2000 1000
Wavenumber, cm”

Fig. 3. FT-IR spectrum (KBr pellets) of (Hdipya)(Hspyr).

As shown in Fig. 4, the decomposition of (Hdipya)(Hspyr) began at 237 °C
(onset temperature) and ended at about 325 °C with atotal mass loss. No melting

100 <44
90 43
3‘9‘80- Js
- 70
8 41 ~
‘®m 60 =)
: 13
= 50}
a -1%
© 40 | E
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Ig.’sﬂ»— T
& 43
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10 | 14
0k < -5
i 1 i L i 1 1 i L i 1 i 1 i -5
0 50 100 150 200 250 300 350 400

Temperature, °C

Fig. 4. TG/DSC curves of (Hdipya)(Hspyr) under adynamic N, atmosphere at a heating
rate of 20 °C min® (exotherm up).
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was observed and the decomposition started around the boiling point of dipya
(222 °C), suggesting that this molecule escaped first. Although the TG curve
decreased rapidly, the shape of the DSC curve indicated that the disintegration
occurred in at least three, probably four, highly overlapped steps, which could
not be resolved. The total molar decomposition enthalpy was relatively high,
AdecHS =461.2 kJmol—L. In comparison to TM complexes with dipya and some
polycarboxylate ligands,10 the initial decomposition temperature of
(Hdipya)(Hzpyr) was lower, very likely owing to the absence of coordinative
bonds. In analogous systems (py)2(Haotpht), where Hotpht is terephthalic acid,
and (py)3(Hstms), where Hatms is trimesic acid, the total degradation was found
to be at 339 and 366 °C, respectively.13 There, however, loss of py molecules
started just above room temperature, although the boiling point of py is 115 °C.

CONCLUSIONS

A new organic salt (Hdipya)(Hspyr) was prepared unpredictably during
efforts to obtain ternary Zn(11) or Mn(l1) complexes with dipya and pyr ligands.
Besides the higher stability of Hdipya with respect to dipya,26 the presence of
Zn2* or Mn2* jons, as well as a starting mixture pH value of 4 most likely
affected the reaction mechanism and the formation of (Hdipya)(Hzpyr). The
compound consisted of disordered Hdipya cations and Hspyr anions connected
by hydrogen bonds. There were short inter- and extremely short intra-H bonds. In
this way, thin layers parallel to the (223) plane were formed. Due to the very
strong and symmetrical inter-H bond, the Hapyr anions could furthermore be
regarded as polymeric { H(H2pyr)~}, anions. The position and shape of the cha-
racteristic bands revealed by FT-IR spectroscopy undoubtedly confirmed the
structural findings in (Hdipya)(Hspyr), and the value of va5(COQ) vibration was
used for measuring the “degree of proton transfer”, which was calculated to be
1.81. The TG/DSC analysis proved that (Hdipya)(Hspyr) decomposed in severa
overlapping steps and a total molar decomposition enthalpy of 461.2 kJ mol—1
was calculated.

SUPPORTING INFORMATION

Crystallographic data can be obtained free of charge at http://www.ccdc.cam.ac.uk/cgi-
-bin/catreq.cgi.
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U3BOJ

CTPYKTYPHA, CIIEKTPAJTHA U TEPMHWYKA CBOJCTBA
2-(2-MTUPUIUITAMUHO)TUPUIUHUIYM-TPUXUIPOTEHITUPOMEJIUTATA

IEJAH [TOJIETU', JEJIEHA POTAH', JIUIUJA PAIOBAHOBUR® 1 MAPKO POIUE®

1Kau76gpa 3a oUWy U HeoplaHcKy xemujy, TexHOTOWKO—MeTanypuKy Qaxyniield,YHusep3uiieii y
Beoipagy, Kapuetujesa 4, 11000 Beoipag, 2Hnosauuonu yenmap TexHomowko—mewmianypuxol paxynieiia,
Ynugepsuiueini y Beoipagy, Kapneiujesa 4, 11000 Beoipag u 3Hpupoguo—mau7€mamuuxu daxyniaeia,
Yuueepsuitiewi y Hosom Cagy, Tpi Jocuiieja Obpagosuha 3, 21000 Hosu Cag

Omucano jemuwewe, (Hdipya)(Hspyr), rme je Hdipya mpoToHOBaHM 2,2'-TUITHPHUINII-
amuH, a Hspyr monoanjoH nupomenutHe kucenuse (Hypyr), mobujeHo je u3 peaxunone
cMele Koja je cagpxana Zn(II) jone, dipya, Nagpyr (Moncku ogHoc 2:2:1) u HNOj3. ITpous-
BOIU (MHUKpO- M1 MOHOKPHUCTA/IHH) OKapaKTepUCaHU Cy PEHATeHCKOM CTPYKTYPHOM aHAIU30M,
FT-IR cnekTtpockonujom U TG/DSC aHanu3om. Bpino HEOOWYHO CTPYKTYPHO CBOjCTBO
(Hdipya)(H3pyr) jecte mpHCyCTBO KPaTKUX HHTEP- U €KCTPEMHO KPATKUX MHTPAMOJIEKYICKHX
BOJJOHMYHUX Be3a, koje MehycodHO MmoBesyjy KaTjoHe U aHjoHe rpagehu TaHke ciiojeBe mapa-
nenHe kpuctanorpadckoj pasau (223). Takohe, y cTpykrypu cy HaheHH 10 cazfa BeoMa PeTKH,
JMUHeapHU nonuMmepHH aHjoHu {H(H,pyr)}, Hacranu moBe3uBameM IpeKko NMPOTOHA. Pe3yi-
TaTH PEeHITeHCKe CTPYKTypHe aHanuse ynopeheHu cy ca nopanuma podujenum FT-IR cnek-
tpockonujom ¥ TG/DSC ananusom. Hucka dpexsennuja v,i(CO0) sudpanuje Ha 1660 cm™! y
CaryIaCHOCTH je ca OCTOjameM jakux BOOOHMUYHUX Be3a. OBa BpeAHOCT UcKopHLIheHa je 3a ogpe-
husame pena C=0 Bese (“cTeneHa npeHoca NPOTOHA") ¥ M3pavyyHaTo je ga oH usHocu 1,81.

(ITpumibeHo 7. jyHa, peBuaupaHo 24. okrodpa, npuxsaheHo 25. oxkrodpa 2013)
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