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Co(I1) NING 2,6-PIRIDINDIKARBON KISLOTASI BILAN KOMPLEKS BIRIKMASI SINTEZI VA TADQIQI
Annotatsiya

2,6-piridindikarbon kislotasi (2,6-PDCA)ning metall ionlari bilan ta’sirlashishi va uning metallokompleks birikmalarining
xossalarini tadqiq qilish magsadida, kobalt(Il) atsetat va monoetanolamin bilan M:L:L 1:2:2 nisbatdagi koordinatsion soni oltiga
teng bo‘lgan, yangi kompleks birikmasi olinib, uning monokristali o‘stirildi. Uning tarkibi va tuzilishi RTT yordamida aniglandi.
Kompleks birikmada 2,6-piridindikarbon Kislotasi ligandi tridentant holatda koordinatsiyalangan. Hirshfeld sirtini Crystal
Explorerl7.5 dasturi yordamida tahlil gilindi. Kompleks birikma kristalining 1Q-spektri tahlil o‘tkazilib, tegishli bog‘larning
tebranish chastotasi kuzatildi.

Kalit so‘zlar. 2,6-piridindikarbon kislotasi (2,6-PDCA, dipic), kobalt(Il) atsetat, monokristall.

CHHTE3 U U3YYEHHUE CJ0KHOI'O COEJIUHEHMUSI Co(1) C 2,6-IMPUIAHETAKAPBOHOBOM KUCJIOTOM
AHHOTaLUA

Jnst u3ydeHWsT B3aUMOIEHCTBHS 2,0-MUpUAMHAUKApOOHOBOH KkucinoThl (2,6-IIJICA) ¢ noHaMM MeTaIOB M CBOWCTB e
METaJUIOKOMIUIEKCHBIX COSANHEHHH ObLI OJTy4eH HOBBII KOMIIEKCHBIH MPOAYKT ¢ anieraTroM KobanbsTa(ll) m MOHOBTaHOTAMHHOM
B cooTHomeHun M:L:L 1:2:2 u KkoopIuHAIIMOHHBIM YHCIIOM LIECTh, a TAKXKE BBIPALIEH ero MoHOKpucTail. CocTaB U CTPYKTypa
KOMIUIeKca ObLIM ompexeneHbl ¢ nomombio PCA. B koMIIeKCHOM NpoaykTe JTHUraHfa 2,6-MUpHIMHINKapOOHOBON KHUCIOTHI
KOOPAWHHUPOBAH B TPUJEHTATHOM cocTostHMH. [ToBepxHOCTH Xmpridensaa Oblna MpoaHANTH3HPOBAHA C TIOMOIIBIO MPOTPAMMBI
Crystal Explorer 17.5. Beun npoanammsupoBad MK-criekTp Kpucrauia KOMILIEKCHOTO COEAWHEHHS, W ONPENeTIeHBl YacTOTHI
KOJIeOaHWI COOTBETCTBYIOILIHNX CBS3CH.

KnioueBsie cioBa: 2,6-nmupunuaankapoonoBas kuciora (2,6-I11AKA, munuk), anerat kodansra(ll), MoHOKpHCTALT.

SYNTHESIS AND STUDY OF A COMPLEX COMPOUND OF Co(Il) WITH 2,6-PYRIDINEDICARBOXYLIC ACID
Annotation

To study the interaction of 2,6-pyridinedicarboxylic acid (2,6-PDCA) with metal ions and the properties of its metal complexes, a
new complex product with cobalt(ll) acetate and monoethanolamine in a 1:2:2 M:L:L ratio and a coordination number of six was
synthesized and grown as a single crystal. The composition and structure of the complex were determined using X-ray. In the
complex product, the 2,6-pyridinedicarboxylic acid ligand is coordinated in the tridentate state. The Hirshfeld surface was analyzed
using Crystal Explorer 17.5. The IR spectrum of the crystal of the complex compound was analyzed, and the vibration frequencies
of the corresponding bonds were determined.

Keywords: 2,6-pyridinedicarboxylic acid (2,6-PDCA, dipic), cobalt(ll) acetate, single crystal.

Kirish. Jahonda 2,6-almashingan piridin hosilalari hamda ularning d-metall tuzlari bilan hosil gilgan aralash ligandli
kompleks birikmalarining tadgiqoti, ularning tarkibi, tuzilishi, xossalari bo‘yicha ko‘plab izlanishlar olib borilmoqda. Bu borada,
yugori konformasion harakatchan karbon kislotalar asosidagi ligandlarning oraliq metallar bilan yangi tuzilish va funksiyalarni
o‘zida namoyon etuvchi kompleks birikmalari sintezi, hosil bo‘lgan kompleks birikmalar tuzilishining turli omillarga, jumladan,
metall tabiatiga, ligand o‘rinbosarining mavjudligiga bog‘liq ligini, shuningdek, markaziy ionga ligandning koordinasiyalanishi,
bog‘ tabiati hamda fizik-kimyoviy va biologik xossalarini aniglash katta ahamiyat kasb etadi

Adabiyotlarning tahlili. 2,6-piridindikarbon kislotasi (2,6-PDCA, dipic) bir yoki bir nechta karboksilat kislorod atomlari
orgali bargaror komplekslar hosil giluvchi ko‘p girrali N, O-xelatlovchi, bidentat va tridentat xelatlovchi liganddir [1-4].
Qizigishning sababi shundaki, ligand H2pda va markaziy piridin halgasi va ikkita karboksilat guruhi o‘rtasida gattiq 120 °
burchakka ega va shuning uchun hosil bo‘lish uchun turli xil bog‘lanish usullarini ta’minlay oladi [5-7].

So‘nggi paytlarda monoetanolaminlar va oddiy bir o‘rnini bosuvchi benzoy kislotalar asosidagi aralash ligandlardan
tayyorlangan oltita muvofiglashtirilgan mono- va ikki yadroli mis komplekslari, xususan, monoetanolamin (MEA) va p-nitroben
kislotasi (p-nitrobenzo) va yugori darajadagi mualliflar tomonidan nashr etilgan [Cu?*(MEA)2] va [2Cu?*(MEA)2(H20)2)]. Yann-
Teller effekti tufayli buzilgan oktaedrik tuzilishli komplekslar. Bitta [Co(dipic)2]J(MEA)2 tarkibli yangi kompleks birikmaning
monokristali piridin-2,6-dikarboksilik kislota (PDC yoki dipic) bilan (MEA) aralashgan holatda o“stirildi.

Hozirgi vaqtda kimyogarlar metall ionlariga biriktirilgan donor atomlarining soniga garab di, tri, tetra yoki ko‘p ligandli
komplekslar bo“lishi mumkin bo‘lgan gizigarli fizik-kimyoviy xossalari tufayli aralash ligand komplekslari bo‘yicha keng gamrovli
tadgiqotlar olib bormoqgda[8-11].
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Tajribaviy gism. Kobalt(ll)atsetat kristallogidratidan Co(CH3sCOO)27H20 0.1525 gr (0.5 mmol), 0.167 gr (1 mmol) 2,6 -
PDCA ni tegishlicha suvda eritib, 1;2 mol nisbatdagi eritmalari tayyorlandi. Eritmalar aralashtirildi. Aralash ligandli kompleks
birikma olish magsadida monoetanolamin (MEA) ning eritmasidan tomizildi. So‘ngra magnitli aralashtirgich yordamida 60 °C da
30 minut davomida intensiv aralashtirildi. Eritma xona haroratida goldirildi. Natijada 10 kundan so‘ng idish tubida och yashil rangli
kompleks birikma monokristali o‘sganligi kuzatildi. Reaksiya tenglamasi quyidagicha (1-sxema). RTT analizi uchun yarogli
kristallar ajratilib, tekshirilganda [Co(dipic)2] (MEA)2 tarkibli ekanligi aniglandi. Unumi 86 % [Co(dipic)2](MEA)2
(Mr=431.2g/mol).
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1-sxema. [Co(dipic)2](MEA)2 kompleks birikmasi sintezi
Tahlil va natijalar. Ushbu kompleks birikma triclinic singoniyaga ega, P! fazoviy guruhga ega. Ikki tridentat dipik
ligandlarning har biri karboksilik guruhning ikkita kislorod atomi va dipik dianion ligandlarining piridil halgasining azot atomlari
va monoetanolamin kationlari (MEA) orqali koordinatsiyalanadigan garama-garshi ionlardir.
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1-rasm. [Co(dipic)2](MEA)2 kompleksining molekulyar tuzilishi

Ushbu kompleks buzilgan oktaedrik kompleks struktura ega. [Co(dipic)2]* divalent anion 2[NHsCH2CH20H]* ikki valentli
kation bilan muvozanatlangan zaryaddir. Har bir 2,6-PDCA ligandning karboksil guruhining O atomi bilan vodorod bog‘lanish
orgali ikkita monoetanolamin (MEA) molekulalari bog‘langan.

Hirshfeld sirtini Crystal Explorer 17.5 dasturi yordamida tahlil gilindi. Qizil va ko‘k dog‘larning dnorm bo‘yicha standart
o‘lchamlari mos ravishda -0,64 va 1,15 ga teng.

Hirshfeld yuzasini tahlil gilish natijasida quyidagi o‘zaro ta'sirlar aniglandi: O... H/H... O (50,8%), H... H (18,9%), H...
C/C... H (10,8%), C... C (9,2%), O... C/C... O (5,8%), H... N/N... H (2,7%), N... N/N... H (2,5%). Chuqur gizil dog‘lar go‘shni
turlar bilan kuchli yaqin o‘zaro ta’sirni ko‘rsatadi. Kompleks birikmaning molekulasi uchun uchastkaning o‘rtasida gisqa va tor
tikanlar bo‘lgan keng hudud umumiy Hirshfeld sirtlarining O-H/H-O o‘zaro ta’siri sifatida aks ettiriladi va bu kompleks uchun
hisoblangan eng yuqori foizdir va bu dipik lagandning metall kompleksi bilan solishtirish mumkin.

2-rasm. [Co(dipic)2](MEA)2 ning uch o‘lchamli Hirshfeld sirtining dnorm bo‘yicha xaritasi ko‘rinishi.
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Co (I) kompleksining dnormasi uchun Hirshfeld yuzasi xaritasi (2-rasm) ko‘rinib turibdiki, o‘tkir qizil rang
monoetanolamin  (MEA) ning vodorod alogasi va dipic ligandning karboksilik guruhining kislorodli alogasi o‘rtasida
molekulalararo vodorod bog‘lanish kuzatilganligini ko‘rsatadi.

Kompleks kristalining 1Q-spektri tahlil gilindi.

Kompleksda OH-guruhiga xos keng intensiv valent tebranish 3063-3331 sm™' soha oralig‘ida kuzatilgan (3-rasm). Co(ll)
kompleksda -COO— guruhining mavjudligi n(COO-) va n(COO-) tebranishlarining yutilish zonalarida mos ravishda 1643 va 1373
sm™! da CO cho‘zilishi 1573 sm™ da paydo bo‘ldi. Aniglangan amin guruhlarining n(NH) protoni tufayli 2511-2360 sm™! da
tebranishlar kuzatildi. Bundan tashgari, C-H tebranishi kompleks uchun 3063 sm™' da kuzatiladi.
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3-rasm. [Co(dipic)2](MEA)2 kompleksining 1Q-spektri

C-O tebranish ma'lumotlar kuzatildi 1338 va 1082 sm—1 va mintaqadagi kuchli yutilish chiziqlarining 1683-1411 sm™ C =
N cho“zilishi bilan bog‘lig tebranishlar kuzatilgan. M-N va M-O uchun 657-628 sm! kuzatildi .

Xulosa. Tadgiqgotlar natijasida 2,6-piridindikarbon kislotasining nikel(ll) atsetat va xlorid kislotaning M:L:L 1:2:2
nisbatdagi polimer tuzilishli kompleks birikmasi sintez gilindi. Sintez gilingan kompleksning tarkibi va tuzilishi RTT yordamida
aniglandi. Hirshfeld sirti tahliliga ko‘ra molekula tarkibidagi atomlarning asosiy o‘zaro ta’sirlashuvlarni O... H/H... O (50,8%), H...
H (18,9%), H... C/C... H (10,8%). Kompleksda OH-guruhiga xos keng intensiv valent tebranish 3063-3331 sm™! soha oralig‘ida
kuzatilgan .
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