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Annotatsiya: Ushbu maqgolada [Ni(Sal)2(NOs)2(H-0),] (Sal-salitsilamid) tarkibli kompleks
birikmaning sintezi va uning kristall tuzilishi muhokama gilingan. Sintez qilingan kompleks birikma tarkibi
element analizi va tuzilishi rentgen strukturaviy analiz usuli yordamida o‘rganildi. Nikel tanlangan ligand
salitsilamid bilan karbonil guruhidagi kislorod atomi orqali koordinatsiyaga uchrashi, shuningdek
koordinatsiyalanishda gidroksil guruhi qatnashmayotganligi rentgen tuzilish tahlili (RTT) usuli
yordamida ko‘rsatib berildi. Sintezlangan koordinatsion birikma monokristali o'stirilib, unga tegishli
parametrlar ya'ni bog* uzunligi, burchaklar kattaligi va kompleks birikma molekulasidagi atomlar orasida
kuzatilayotgan vodorod bog'lar aniglandi hamda struktura tahlil qilindi. Sintezlangan kompleks birikmada
nikelning koordinatsion soni 6 ga teng bo'lib, uning gibridlanishi sp’d’ ekanligi aniglandi.

Kalit so‘zlar: Nikel(Il)nitrat, salitsilamid, ligand, kompleks birikma, sintez, analiz, rentgen
tuzilish tahlili (RTT), element analizi, koordinatsion bog', eruvchanlik, suyuglanish harorati, reaksiya
unumi.

AHHOTanus: B daHHolU cmambe paccmampugaemcsi CUHMe3 U Kpucmaaau4eckas
cmpykmypa kKomniaekcHozo coeduHeHus  [Ni(Sal),(NOs)»(H0),]  (Sal-caauyuaamud).
CuHme3upo8aHHoe KOMNJAEKCHOe coeduHeHue UccAed08aHO Memodamu 3/1eMeHMHO20
aHa/au3a u peHmaeHoCmpykmypHo2o aHajauszd. Memodom penmeeHo8ckolU duppakyuu
(P®A) 6bL10 NOKA3AHO, YMO HUKeAb KOOpOUHUPYemcsi C B8blOPAHHbIM JAU2AHOOM
canuyuaAamMuooM 4epe3 amom Kuc/a10podd Kapb6oHU/ALHOU 2pynnbl, a 2U0pOKCU/IbHAS
epynna He yuyacmeyem 8 KoopduHayuu. b1 8bipaweH  MoHoKpucmasan
CUHME3UPOBAHHO20 KOOPOUHAYUOHHO20 COedUHeHUsl, onpedeseHbl €20 BaXdCHble
napamempbl, a UMEHHO O/IUHA C8513U, Be/IUMUHA Y2/1a U 8000pOOHbIE C8513U, HabidaeMble
MeNHCAY amoMamu 8 MoJIeKy.1e KOMNJAEKCHO20 COeQUHEHUs1, d MAK#ce NPOaHAAU3UPOBAHA
cmpykmypa. KoopdunayuonHoe uucs0 Hukeasi 8 CUHME3UPOBAHHOM KOMNJAEKCHOM
coeduHeHUU pasHo 6, a e2o 2ubpuduzayus umeem suad sp’d’.

KintoueBble ciaoBa: Humpam wukeas(ll), caauyunamud, aueavo, KoMnaekcHoe
coeduHeHue, CUHMe3, AHAAU3, peHM2eHOCMPYKmMypHbil aHaaui (PPA), ssnemeHmHblii
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aHau3, KOOpOUHAYUOHHASL CB8513b, pACMBOPUMOCMb, Memnepamypa AuKeudycd, 8bIX00
peakyuu.

Abstract: In this study, the synthesis and crystal structure of the complex compound
[Ni(Sal)2(NOs)2(Hz0)-] (Sal - salicylamide) are discussed. The composition of the synthesized complex was
analyzed using elemental analysis, and its structure was investigated by X-ray structural analysis. X-ray
structural analysis (XSA) revealed that nickel coordinates with the selected ligand, salicylamide, through
the oxygen atom of the carbonyl group, while the hydroxyl group does not participate in coordination. In the
synthesized complex compound, the coordination number of nickel was determined to be 6, and its
hybridization was identified as sp3d2.

Key words: Nickel(11) nitrate, salicylamide, ligand, complex compound, synthesis, analysis, X-ray
structural analysis (XRD), elemental analysis, coordination bond, solubility, melting point, reaction yield.

Nowadays, it can be acknowledged that the world’s population is growing at a rapid
pace. As the population increases, people naturally strive to create comfortable living
conditions for themselves. Like all living organisms, humans are also influenced by abiotic
and biotic factors in their living environment. As a result, due to the serious ecological
changes occurring today, the number of bacteria, viruses, and fungi affecting human health
is significantly increasing. Currently, more than 3 million harmful bacteria and over 2,000
types of viruses have been studied [1]. These bacteria and viruses negatively impact human
health, the well-being of wild and domestic animals, and the growth and development of
plants, disrupting their normal functional state. By studying such adverse effects, research
was conducted on the synthesis, composition, and structure of salicylamide (2-
hydroxybenzamide), a derivative of salicylic acid, which has a positive influence on plant
growth and productivity [2]. The coordination compound of salicylamide with nickel, one
of the 3d metals, was synthesized in a solution medium, and its monocrystals were grown.
The X-ray structural analysis of the synthesized complex was performed, and the
corresponding parameters were determined.

Numerous scientific database records and literature analyses reveal that leading
scientific centers and chemists worldwide have synthesized coordination compounds of
salicylic acid and its derivatives, studying their composition, structure, and biological
activity [3]. The English scientist E. Furia, in his article titled “Study of the Complexation
Equilibrium Between Iron (IIT) Ton and 2-Hydroxybenzamide in Aqueous Solution”,
provided insights into the interaction of salicylamide and iron (III) salts in aqueous
solution, leading to the formation of a coordination compound and discussing the reaction
equilibrium [4]. In the article “Serendipitous Synthesis of an Octahedral Ni(IT) Complex:
Single-Crystal Structure, Hirshfeld Surface, and Void Analysis” by T.Gokturk,
C.G.Topkaya, T.Hokelek, and R.Guiplar, a newly synthesized Schiff base ligand reacted
with PPhs, resulting in the serendipitous formation of a CsoH42NaNiOsP22(ClO4) complex.
Its molecular and crystal structures were determined by single-crystal X-ray diffraction
analysis. The complex crystallized in a triclinic system with the following parameters: a =
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10.7936(4) A, b = 12.2926(4) A, ¢ - 19.6272(6) A, a = 92.574(3)", B - 95.527(3)", v -
102.898(4)°, space group P, Z = 2, and unit cell volume V = 2520.73(15) A3 [5].

Figure 1. Molecular Structure of the Complex Compound CsoH42N4NiOsP22(ClO4)

In the crystal structure, N-H---O hydrogen bonds and uncoordinated perchlorate
anions link to the parent molecule. Additionally, weak C-H---n interactions are observed.
The Hirshfeld surface analysis of the crystal structure indicates that the most significant
contributions to crystal packing interactions are H---H (43.9%), H---O/O-+-H (30.9%), and
H---C/C-+-H (18.5%) interactions. Hydrogen bonding and Van der Waals interactions are
the dominant forces in crystal packing. The analysis of crystal voids confirms the absence of
large empty spaces in the crystal packing [6].

During the synthesis of nickel-salicylamide complex compounds, the following nickel
salts were used: Ni(NOs3)22H20, Ni(NOs)24H20, Ni(NOs)26H-20, and Ni(NOs).. Initially,
2-hydroxybenzamide (L) was dissolved in ethanol, and a 0.02 mol/L, 100 mL solution was
prepared. Subsequently, Ni(NOs)26H20 was dissolved in water to prepare a 0.01 mol/L, 100
mL solution. Once the solutions were prepared, a round-bottom flask (V = 200 mL) was
taken, and 20 mL of the nickel salt solution was first added. Then, 40 mL of the ligand
solution was gradually added in four portions, each at 15-minute intervals. The flask was
secured on a stand and placed on a magnetic stirrer, where the mixture was stirred for 60~
80 minutes.

After stirring, the resulting mixture was left undisturbed at room temperature to
allow sedimentation. To obtain monocrystals of the complex compound, the prepared
mixture was divided equally into four beakers and kept in a thermostat at 30°C for 5-7 days
[7]. The obtained complex compound monocrystals were recrystallized in
dimethylformamide. The reaction yield was 78.6%.

NI(N03)26HQO+28211—> [NI(SQI)Q(NC)g)z]2H20+4H20

Scheme 1 Reaction for the Synthesis of the Coordination Compound
[Ni(Sal)2(NOs):]-2H-0
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