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EXACT AND NATURAL SCIENCES

UO‘K 547.788

FERROSEN ASOSIDA ORALIQ METALL KOMPLEKSLARI
SINTEZI VA 1Q SPEKTROSKOPIK TADQIQOTI

Sulaymanova Zilola Abduraxmonovna,

Buxoro davlat universiteti dotsenti, k.f.f.d. (PhD)
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Annotatsiya. Monokarbon kislota gidrazidlari va ferrosenoilasetonning o ‘zaro ta'sirlashuvi natijasida
gidrazonlar (H,L) va ular asosida oralig metall ionlarining komplekslari sintez gilindi Olingan
birikmalarning 1Q spektrlari o ‘rganildi. Tadqiqotlar natijasi shuni ko ‘rsatdiki, H,L eritmada gidrazon, a-
oksiazin va halgali 5-oksipirazolin kabi tautomerlar holida uchraydi. 1Q spektroskopiya natijalariga ko ‘ra
komplekslar yassi-kvadrat tuzilishiga ega ekanligi va ularda ikki marta deprotonlangan ligand qoldig ‘i
metall atomi bilan ikkita kislorod atomi hamda gidrazon fragmentining azot atomi orqali
koordinasiyalanganligi hamda yassi kvadratdagi trans-N,O,-koordinasiyadagi to ‘rtinchi o ‘rinni ammiak
molekulasi egallashi aniglandi.

Kalit so zlar: monoasetilferrosen, ligand, Klyayzenning murakkab efir kondensasiyasi, tautomeriya,
1Q spektroskopiya

CHUHTE3 U UK CHEKTPOCKOIIMYECKHUE UCCIENOBAHUS
KOMIUVIEKCHBIX COEAUMHEHUU NMEPEXOJAHbBIX METAJIJIOB HA OCHOBE
OEPPOLEHA

Annomauyusa. B pesyrvmame  63aumMoO0elicmeus  2uopazuoo8  MOHOKAPOOHOBLIX — KUCIOM U
peppoyenounayemona cunmesuposanvt euopaszonvt (HoL) u ma ux ocmose kommiexcel nepexoowix
memannog. Uzyuenvt UK cnexmpur nonyuennvix coedunenuti. Hzyuenvr UK cnekmpuvl cunme3upoanHuIx
coeounenull. Pesynemamol uccredoganuu noxaszanu, uymo H,L 6 pacmeope cywecmseyem 6 euoe
MAYMOMepPHOU cMecu: 2UOPA3OHHOU, 0-OKCUASUHHOU U YUKAUYECKOU I-OKcunupazoaunosou gopmax. Ilo
pesyromamam MK cnekmpoé Komniekcam RPUNUCAHO NAOCKO-KEAOPAMHOe CMpoeHue U 6 HUX 08axcobl
0enpomoHUPOBAHHbBIIL OCMAMOK TUSAHOA KOOPOUHUPOBAH AMOMOM MEMAula yepe3 08a amoma KUciopooa u
amom azoma 2udpazonHozo @pacmenma. Yemeepmoe mecmo 6 naockom keaopame mparc-NyO,-
KOOPOUHAYUOHHO2O0 V3114 3aHUMAEn MOJIEKYNA aMMUAKA.

Kniouesvie cnosa: monoayemungeppoyen, aueano, Komoencayus cnodxcHozo d¢gupa Knaisena,
maymomepus, UK-cnekmpockonus.

SYNTHESIS AND IR SPECTROSCOPIC STUDIES
COMPLEX COMPOUNDS OF TRANSITION METALS BASED ON FERROCENE

Abstract. As a result of the interaction of monocarboxylic acid hydrazides and ferrocenoylacetone,
hydrazones (H,L) and transition metal complexes based on them were synthesized. The IR spectra of the
obtained compounds were studied. The IR spectra of the synthesized compounds were studied. The research
results showed that H,L in solution exists in the form of a tautomeric mixture: hydrazone, a-hydroxyazine
and cyclic 5-hydroxypyrazoline forms. According to the results of IR spectra, the complexes are assigned a
planar-square structure and in them the doubly deprotonated ligand residue is coordinated by a metal atom
through two oxygen atoms and a nitrogen atom of the hydrazone fragment. The fourth place in the flat
square of the trans-N,O, coordination site is occupied by an ammonia molecule.

Key words: monoacetylferrocene, ligand, Claisen ester condensation, tautomerism, IR spectroscopy.
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Kirish. Bugungi kunda koordinatsion kimyoda juda ko'p ferrosen saglovchi ligandlar sintez
gilinmogda [1] va ularning oralig metallar bilan hosil gilgan kompleks birikmalari biostimulyator sifatida
gishlog xo’jaligida keng qo'llanilmoqda [2]. Biologik faollik aynigsa ferrosenning gidrazon hosilalariga xos
bo’lib, bu esa ularning xelatlanish qobiliyati bilan bog'liqdir. Bundan tashqari, ular tuproq xossalarini
yaxshilashda sirt-faol moddalar sifatida va selektiv kolorimetrik va elektrokimyoviy xemosensorlar sifatida
ishlatilishi mumkin. Mis, nikel va rux kabi mikroelementlarning ferrosenli hosilalari asosida olingan
molekulyar va ichki kompleks birikmalari o'simlik urug'larining unib chigishini tezlashtiradi, bundan
tashqgari kuchli ta’sir etuvchi pestitsidlar bo'lib, ular o simliklar o'sishi va rivojlanishiga katta ta'sir ko'rsatadi.
Kompleks birikmalarning stimulyatorlik xossalari metallning tabiatiga, ligandlarni koordinasiyalash
usullariga hamda komplekslarning kimyoviy tarkibi va geometrik tuzilishiga bog'ligligi aniglangan [3].

Tadqiqot obyekti va qo‘llanilgan metodlar. Monoasetilferrosenning etilasetat bilan
kondensatlanish reaksiyasi orqoli ferrosenning p-dikarbonil hosilasi — 1-ferrosenilbutandion-1,3
(ferrosenoilaseton) (1) sintezi quyidagi reaksiya sxemasiga muvofiq amalga osirildi [4-6]:
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Ferrosenoilasetonning absolyut etil spirtldagi eritmasiga monokarbon  kislota gidrazidlarining
etanoldagi eritmalari ta'sir ettirib, yangi ligandlar sintezi amalga oshirildi. H,L' - H,L> tarkibli ligandlar
guyidagi reaksiya sxemasi bo'yicha sintez gilindi:
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X=0: R=CH; (H,L"), CsHs (H,L?), 3-NO,-CsH4 (H,L3), n-NO,-CsHy (H,L),
2-OH-5-Br-CgH; (H,L°), CeHsCH, (H,L®%). X=S, R=NH,, (H,L").

Olingan natijalar va ularning tahlili. 11 birikmada gidrazon fragmentining mavjudligi tautomeriya
uchun keng imkoniyatlarni ochib beradi. Il tuzilishli modda kamida uch xil tautomer shakllarda bolishi
mumkin: gidrazon (A), engidrazin (B) va siklik pirazolin (C) shakllari. Bundan tashgari, ular uchun
konfiguratsion izomeriya ham mavjudligini hisobga olish lozim [3, 9].
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Barcha Il tuzilishdagi ligandlarning 1Q spektrlarida N-N, C-N, C=N va N-H bo"g’larining vs hamda
vs tebranishlariga xarakterli yutilish chiziglari mos ravishda 1040-1080, 1270-1300, 1535-1600, va 3190-

3278 sm®
siklopentadienil halgalarining tebranishlariga xos

sohalarda gayd etilgan (1-rasm, 1-jadval). Spektrning gisqa to'lginli sohasida ligandlarning
bo'lgan ikkita yutilish chizig'i kuzatiladi. Shu bilan

birgalikda tiosemikarbazon fragmentini saglovchi H,L’ ligandning spektrida 835-850 sm™ sohada v¢-s ga Xos

yutilish chiziglari gayd etilgan [7-10].
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1-Rasm. Monoasetilferrosen (a), ferrosenoilaseton (b), H,L? ligand (c) va H.,L?® ligandning
AVOGADRO dasturi asosida hisoblangan
1Q spektri (d)

H,L* ligandning 1Q spektrida N-H, C=N, N-N bog‘larining vs va v, tebranishlariga tegishli bo‘lgan
yutilish chiziglari mos ravishda 3230, 1540 va 1050 sm™ sohada qayd etilgan. Spektrda, bundan tashqari, 1535
sm™ va 1346 sm™ sohalarda NO, ning vs u v, tebranishlariga xarakterli bo'lgan yuqori intensivlikdagi yutilish
chiziglari ham mavjud.

H,L® ligandning KBr bilan preslangan tabletkalaridagi 1Q spektrida 3500 sm™ sohada (vo.yy) intensivligi
o'rtacha kengaygan yutilish chizig'ining qayd etilishi, birikma qattiq holatda siklik 5-gidroksipirazolin
tuzilishiga (B) ega ekanligini ko'rsatdi. Siklopentadienil halgalarining tebranishlariga xos yutilish chiziglari 1Q
spektrlari 480-505 sm™ sohada gayd etilgan.

1-jadval.
H,L'-H,L° ligandlarining 1Q spektrlaridagi xarakterli tebranish chastotalari
(v, sm™)
Bi-rik-
ma NH, | N-H | C-H | C=0 | C=N NO, C-N N-N | C=S Fe-Cp
H,L* - 3230 | 3030 | 1655 | 1535 - 1285 | 1065 - 480/500
H,L? - 3190 | 3025 | 1680 | 1590 1295 | 1080 - 485/502
H,L® - 3278 | 2981 | 1660 | 1545 | 1535/1346 1300 | 1051 - 482/503
H,L* - 3230 | 2975 | 1665 | 1540 | 1538/1348 | 1295 | 1050 - 483/505
H,L® - 3193 | 2972 | 1680 | 1540 - 1290 | 1040 - 485/502
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H,L° - 3233 | 2995 | 1665 | 1595 - 1270 | 1070 | 835 482/500

H,L' 3425 | 3275 | 2980 | 1662 | 1635 - 1300 | 1051 - 482/503

Sintez qgilingan barcha birikmalarning 1Q spektrlari asosiy xarakterli chiziglardan tashgari
siklopentadienil halgalarining tebranishlariga mos keladigan 480-505 sm™ sohada o'rtacha intensivlikdagi
yutilish chiziglariga ega.

H,L tipidagi ligandlarning absoluyt etil spirtdagi eritmalarini va M(CH;COO), ning suv-ammiakli
gaynog eritmalari bilan ekvimolyar nisbatda aralashtirish orgali ML-NHj; tarkibli kompleks birikmalar (111)
sintez qilindi [11-13]:

Fe CH, _CH,
\ﬁ/ \(|:|/ FC\C¢CH\C/CH3
0 N NH,OH | [
N+ M(CH;COO) - 0 N—
N T HCH,CcOOH \M/ IﬂI
C
X7 R H3N/ N —Cp

M = Cu(l1), Ni(1) z Zn(11)

X=0: R=CH; (CuL“NH;, NiL“NHs, ZnL"“NH;), C¢Hs (CuL®*NH;, NiL*NHs, ZnL?*NH;), 1#-NO,-
CsHa (CuL®NHs, NiL*NHs, ZnL*NH3), 0-NO,-CsH4 (CuL*NH;, NiL*NHs, ZnL*NHs), 2-OH-5-Br-C¢H;
(CuL®NHj, NiL>NHs, ZnL>NHj;), CeHsCH, (CuL®NH;, NiL®NHs, ZnL%NH;); X=S, R=NH, (CuL’-NHs,
NiL"*NH3, ZnL"-NH).

Kompleksning hosil bo'lishi 1Q spektrida aniq analitik belgilar bilan tasdiglanadi (2-rasm). Qattiq
holatdagi kompleks birikmalarning 1Q spektrlari tahlil natijalariga ko'ra, ularning spektrida erkin ligandlar
uchun xarakterli bo’lgan 1655-1680 sm™, 3190-3278 M™ (vc-o0, vn.) SOhadagi yutilish chiziglari gayd
gilinmadi. Komplekslarning 1Q spektrlarida 3375-3380, 3320-3330, 3240-3250 va 3150 sm™ sohalarda past
intensivlikdagi yangi yutilish chiziglari kuzatiladi, bu esa koordinatsiyalangan ammiak molekulasining
simmetrik va antisimmetrik tebranishlari bilan bog'liqdir.

1o WI\\ J— S 1~+_1
)\»\_‘,,M =

f‘
£
L =

llﬁﬁﬂﬁ—

=T

il
=

s
i

it

24

Q=

ey

=

2-Rasm. CuL®*NH; kompleks birikmasining 1Q-spektri

Komplekslarning 1Q-spektrlarida 1580-1585, 1530-1540, 1470-1480, 1420-1430, 1395-1400 sm*
sohalarda intensivligi o'rtacha va yuqori bo’lgan besh- va olti a'zoli metallosikllarning valent hamda
deformasion tebranishlari uchun xarakterli yutilish chiziglari qayd etilgan.

CuL*NH; kompleksining I1Q spektrini tahlil gilish shuni ko'rsatdiki, spektrda 416 sm™, 447 sm™, 675
sm™, 715 sm™, 766 sm™, 821 sm™, 1103 sm™, 1259 sm™, 1346 sm™, 1527 sm™, 1589 sm™, 1614 sm™, 1687
sm™, 3089 sm?, 3420 sm™ sohalarda yutilish chiziglari gayd etilgan. Shuni takidlash lozimki, CuL®*NHj
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kompleksining 1Q spektrida (2-rasm) tebranish chastotasi (vc-y 1614 sm™) erkin ligand spektriga nisbatan
past chastotali sohaga 21 sm™ ga siljiydi (ve=n 1635 sm™), shu bilan birga C=N boglanish chastotasining
giymati 5-10 sm* ga oshadi. Bu bizga ligandning metallga ikkita amid va p-diketon fragmentining kislorod
atomlari hamda azometin guruhining azot atomi orgali bog'langanligini tasdiglash imkonini beradi.

Xuddi shu ligandlarga ega bo'lgan mis(I1) va nikel(Il) birikmalarining 1Q spektrlarining bir xilligi bu
komplekslarning o'xshash tuzilishini ko'rsatadi. Kompleks birikmalarning 1Q spektrlari erkin ligandlarning
IQ spektrlaridan 1660-1700 va 3400 sm™ sohada yutilish chiziglari yo'qligi bilan farq giladi. Bu esa
kompleks hosil bo’lish jarayonida ligandlarning deprotonlanishini ko'rsatadi.

Rux ham kompleks hosil gilishga moyil. Ligandlar va kompleks birikmalarning 1Q spektrlari
solishtirilganda, Fe-Cp bog'lariga tegishli yutilish chiziglari o'zgarmaydi. Komplekslarning 1Q spektrlaridagi
3380-3420 sm™ sohada qayd gilingan chiziglar koordinatsiyalangan ammiak molekulasining vs va v,
tebranishlariga tegishlidir. Bundan xulosa gilishimiz mumkinki, ikki marta deprotonlangan ligand goldig'i
metall atomi bilan gidrazon fragmentining ikkita kislorod atomi va azot atomi orqgali koordinatsiyaga
uchraydi. Trans-N,O, koordinatsion tekis kvadratida to'rtinchi o'rinni ammiak molekulasi egallaydi.

Xulosa. Element tahlil, 1Q spektroskopiya natijalari va adabiyotdagi ma'lumotlarga asoslanib,
komplekslarda ligand mis(l1), rux(ll) va nikel(Il) ionlari bilan bidentat koordinatsiyalanadi. Boshlang'ich
tuzlarning atsetat anioni etanol eritmasida deprotonlovchi agent sifatida gatnashadi va komplekslar yassi-
kvadrat tuzilishga ega ekanligini ko rsatadi.
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