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Annotatsiya

Monokarbon kislota gidrazidlari va ferrosenoilatsetonning o‘zaro ta’sirlashuvi natijasida gidrazonlar (H2L) va
ular asosida oraliq metall ionlarining komplekslari sintez qilindi. Olingan birikmalarning I1Q spektrlari o‘rganildi. Tadgiqotlar
natijasi shuni ko‘rsatdiki, HzL eritmada gidrazon, a-oksiazin va halqali 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
koordinatsiyalanganligi hamda yassi kvadratdagi trans-N202-koordinatsiyadagi to'rtinchi o'rinni ammiak molekulasi
egallashi aniglandi.

AHHOMauus

B pesynbmame 83aumoldelicmeusi 2udpa3udo8 MOHOKapbOHO8bIX Kuciiom U ¢heppoueHounauyemoHa
CuHmMe3uposaHbl a2udpasoHbl (Hzl) u Ha ux OcHogse, KOMIIeKchbl nepexodHbIXx memarnnos. U3ydeHbl UK crnekmpbi
rosny4YeHHbIX coeOuHeHul. W3yueHbl UK crnekmpbl cuHmMe3uposaHHbIX coeOuHeHul. Pe3ynbmamsl uccredosaHull
rnokasanu, ymo H:L & pacmeope cywecmsyem & eude maymoMepHoU CMecu: 2uOpa3OoHHOU, a-OKcUua3UHHOU U
yuknu4yeckol 5-okcunupa3sonuHosoli ¢popmax. [lo pesynsmamam UK crnekmpoe Kommnnekcam rpurucaHo ri0CcKo-
keadpamHoe cmpoeHue U 8 HUx 08ax0bl OernpomoHUPO8aHHbIl ocmamok nuzaHda KoopAOUHUPOB8aH amoMoM Memarna
yepe3 0sa amoma Kucsiopoda U amom azoma 2u0pa3oHHO20 ¢hpaemeHma. HYemeepmoe mecmo & nnockom keadpame
mpaHc-N202-K00pOuUHayUOHHO20 y3ria 3aHuMaem MorieKyna ammuaka.

Abstract

As a result of the interaction of monocarboxylic acid hydrazides and ferrocenoylacetone, hydrazones (H2L) 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 HzL 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-N20:2 coordination site is occupied by an ammonia molecule.

Kalit so‘zlar: monoatsetilferrosen, ligand, Klyayzenning murakkab efir kondensatsiyasi, tautomeriya, IQ
spektroskopiya

Knroyeeblie cnoea: MoHoauemurngeppoueH, nuzaHd, KoHOeHcauusi CroxHo20 agpupa KnslseHa,
maymowmepusi, IK-criekmpockonusi.

Key words: monoacetylferrocene, ligand, Claisen ester condensation, tautomerism, IR spectroscopy.

KIRISH

Bugungi kunda koordinatsion kimyoda juda ferrosen saqglovchi ligandlar simtez gilinmoqgda
[1] va ularning oraliq metallar bilan hosil gilgan kompleks birikmalari biostimulyator sifatida gishlog
xo'jaligida keng qo‘llaniimoqda [2]. Biologik faollik aynigsa ferrosenning gidrazon hosilalariga xos
bo'lib, bu esa ularning xelatlanish qobiliyati bilan bog‘ligdir. 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 chiqishini tezlashtiradi,

| 14 2024/Nel |




ISSN 2181-1571 @ https://journal.fdu.uz Aniq va tabiiy fanlar

KIMYO

bundan tashqari 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
koordinatsiyalash usullariga hamda komplekslarning kimyoviy tarkibi va geometrik tuzilishiga
bog'ligligi aniglangan [3].
TADQIQOT METODI VA TAJRIBA QISMI

Monoasetilferrosenning etilasetat bilan kondensatlanish reaksiyasi orqali ferrosenning -
dikarbonil hosilasi — 1-ferrosenilbutandion-1,3 (ferrosenoilaseton) (I) sintezi quyidagi reaksiya
sxemasiga muvofiq amalga osirildi [4, 5, 6, 7, 8]:

C/CH3 C/CHz\C/CH3
O >

e A

2

I
Ferrosenoilasetonning absolyut etil spirtidagi eritmasiga monokarbon kislota gidrazidlarining
etanoldagi eritmalari ta'sir ettirib, yangi ligandlar sintezi amalga oshirildi. H.L' - HoL® tarkibli

ligandlar quyidagi reaksiya sxemasi bo‘yicha sintez qilindi:

/O
C,«C‘“gﬁc/CH3 + R—C'\/ — -

i I i . -H-0
Fe O 4 NH—NH,
le —CHa— —CHs
; I
—- F.E O N\
1 riJH
@ C
o et
i1 i

X=0: R=CH3 (H2L1), C5H5 (H2L2), M-NOz-CsH4 (H2L3), n'NOZ'C6H4 (H2L4),
2-OH-5-Br-C¢Hs (H2L5), CsHsCH> (H2L6). X=8, R=NHo, (H2L7).

NATIJALAR VA MUHOKAMA
Il birikmada gidrazon fragmentining mavjudligi tautomeriya uchun keng imkoniyatlarni ochib
beradi. Il tuzilishli modda kamida uch xil tautomer shakllarda bo‘lishi mumkin: gidrazon (A),

engidrazin (B) va siklik pirazolin (C) shakllari. Bundan tashqari, ular uchun konfiguratsion izomeriya
ham mavijudligini hisobga olish lozim [3, 9].
H3C\ /CHQ\ /FC H3C\ H H3C\ -

C C/ C CHz
Il H —
HO N6 e\ N keoH
N/ N—N /C—Fc ~N N
| / \ /2 N Fc
R—C\\ H----O |
R” O O OéC\R
Az bz Bz
H3C\ /CHz\ /FC O\\ _ H3C\C_CH
C H;C _C-Fc 2
I I H c=C / \ _oH
H N @) \N—N/ \H N C_
N / N ~Ny7 Fc
R_C\ |
I \O
/N R/C\\
o "R O
AE BE BE
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Barcha Il tuzilishdagi ligandlarning 1Q spektrlarida N—N, C—N, C=N va N-H bo‘g‘larining vs
hamda vas tebranishlariga xarakterli yutilish chiziglari mos ravishda 1040-1080, 1270-1300, 1535-
1600, va 3190-3278 sm™ sohalarda qayd etilgan (1-rasm, 1-jadval). Spektrning gisqa to‘lginli
sohasida ligandlarning siklopentadienil halgalarining tebranishlariga xos bo‘lgan ikkita yutilish
chizig‘i kuzatiladi. Shu bilan birgalikda tiosemikarbazon fragmentini saqglovchi H.L’ ligandning
spektrida 835-850 sm™' sohada vc-s ga xos yutilish chiziglari qayd etilgan [10-14].
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ligandning AVOGADRO dasturi asosida hisoblangan
1Q spektri (d).
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H.L* ligandning 1Q spektrida N—H, C=N, N-N bog'larining vs va vas tebranishlariga tegishli
bo‘lgan yutilish chiziglari mos ravishda 3230, 1540 va 1050 sm™ sohada gayd etilgan. Spektrda,
bundan tashgari, 1535 sm™ va 1346 sm™ sohalarda NO; ning vs 1 Vas tebranishlariga xarakterli
bo‘lgan yuqori intensivlikdagi yutilish chiziglari ham mavjud.

H.L® ligandning KBr bilan preslangan tabletkalaridagi IQ spektrida 3500 sm™' sohada (vo-+)
intensivligi o‘rtacha kengaygan yutilish chizig‘ining qayd etilishi, birikma gattiq 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™)

2'”"”‘ L“H N-H | c-H | c=0 | c=N NO> CN | NN | c=s | Fe-Cp
HoL' | - | 3230 | 3030 | 1655 | 1535 - 1285 | 1065 | - 480/500
HoLZ | - | 3190 | 3025 | 1680 | 1590 1295 | 1080 | - 485/502
HoL® | - | 3278 | 2981 | 1660 | 1545 | 1535/1346 | 1300 | 1051 | - 482/503
HoL® | - | 3230 | 2975 | 1665 | 1540 | 1538/1348 | 1295 | 1050 | - 483/505
HoL5 | - | 3193 | 2972 | 1680 | 1540 - 1290 | 1040 | - 485/502
HoL6 | - | 3233 | 2995 | 1665 | 1595 - 1270 | 1070 | 835 | 482/500
HoL? | 342 | 3275 | 2080 | 1662 | 1635 ] 1300 | 1051 | - 482/503

Sintez gilingan barcha birikmalarning 1Q spektrlari asosiy xarakterli chiziglardan tashqari
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(CHsCOO). ning suv-
ammiakli gaynoq eritmalari bilan ekvimolyar nisbatda aralashtirish orqali ML-NH3 tarkibli kompleks
birikmalar (lll) sintez qilindi:

Fc CH2 CH3
\(”:/ \(ﬁ/ Fc \C4CH\C/CH3
O

N NH,OH | I
Nyt M(CH;C00), ———> N—
N (CH,CO0), -2CH;COOH N+ N
X~ TR H;N X/C\R

i
M = Cu(ll), Ni(ll) n Zn(Il)

X=0: R=CHj (CuL'NHs, NiL"-NHs, ZnL'NHj3), Ce¢Hs (CuL?NH3s, NiL>NHs, ZnL?NH3), m-
NOz-CsH4 (CULs'NHs, NiL3'NH3, ZnL3-NH3), O-NOz-C5H4 (CUL4'NH3, NiL4'NH3, ZnL4-NH3), 2-OH-5-
Br-CgHs (CuL®-NHs, NiL%NHs;, ZnL5-NH3), CeHsCH2 (CuL®-NH3, NiL®-NH3, ZnL8NH;); X=S, R=NH;
(CuL”-NHs, NiL7-NHs, ZnL7-NHs).

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-o, Vn-+) SOhadagi yutilish
chiziglari qayd gilinmadi. Komplekslarning 1Q spektrlarida 3375-3380, 3320-3330, 3240-3250 va
3150 sm™ sohalarda past intensivliikdagi yangi yutilish chiziglari kuzatiladi, bu esa
koordinatsiyalangan ammiak molekulasining simmetrik va antisimmetrik tebranishlari bilan
bog‘ligdir.
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2-Rasm. CuL3-NH; kompleks birikmasining IQ-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 metallotsikllarning
valent hamda deformatsion tebranishlari uchun xarakterli yutilish chiziglari gayd etilgan.

CuL®NH; kompleksining 1Q 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 qayd etilgan. Shuni
ta'kidlash lozimki, CuL®*NH3; kompleksining 1Q spektrida (2-rasm) tebranish chastotasi (vc-n 1614
sm') erkin ligand spektriga nisbatan past chastotali sohaga 21 sm™ ga siljiydi (vc=n 1635 sm™), shu
bilan birga C=N bog‘lanish chastotasining giymati 5-10 sm™ ga oshadi. Bu bizga ligandning
metallga ikkita amid va B-diketon fragmentining kislorod atomlari hamda azometin guruhining azot
atomi orqgali bog‘langanligini tasdiglash imkonini beradi.

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

XULOSA

Rux ham kompleks hosil gilishga moyil. Ligandlar va kompleks birikmalarning I1Q spektrlari
solishtirilganda, Fe-Cp bog‘lariga tegishli yutilish chiziglari o‘zgarmaydi. Komplekslarning 1Q
spektriaridagi 3380-3420 sm™ sohada qayd gilingan chiziglar koordinatsiyalangan ammiak
molekulasining vs va vas tebranishlariga tegishlidir. Bundan xulosa gilishimiz mumkinki, ikki marta
deprotonlangan ligand qoldig‘i metall atomi bilan gidrazon fragmentining ikkita kislorod atomi va
azot atomi orqali koordinatsiyaga uchraydi. Trans-N.O. koordinatsion tekis kvadratida to‘rtinchi
o‘rinni ammiak molekulasi egallaydi.

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