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SYNTHESIS AND OPTICAL PROPERTIES OF LIGANDS BASED ON
FERROSENILATSETON
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Annotation: We obtained fl-diketone - I-ferrocenylbutanedione-1,3 by Claisen
condensation.

Ligands - hydrazones o f monocarboxylic acids I-ferrocenylbutanedione-1,3 (H2L) were
synthesized by the interaction o f carboxylic acid hydrazides with ferrocenoylacetone. The
optical properties o [ all compounds synthesized in the work have been studied; based on the
absorption spectra data, the values o f the optical band gap were determined, it was shown
that all the synthesized compounds are d-n type chromophores and have a band gap o [ 1,39-
2,26 eV, i.e. they belong to narrow-gap semiconductors.

Keywords: monoacetylferrocene, hydrazone, Claisen ester condensation, electronic
spectra, chromophores, band gap

KIRISH

Ferrotsen kimyosi butun dunyoda jadal rivojlanishda davom etmoqda. Ferrotsen
hosilalarining qo'llanilishi sohalarining kengligi ulaming xossalari bilan bog'liq. Bugungi
kunda ferrotsen hosilalari asosida xemo- va biosensorlar, redoks-faol DNK markerlar, redoks-
nishonlar, “aqlli oynalar”, "aqlli soatlar", magnit va operativ xotiraning konstruktsion
materiallari, suyuq- kristall xossaga ega materiallar, turniketlar, molekulyar magniteklar, quyos
batareyalari ishlab chiqarish katta ahamiyat kasb etmoqda. Tibbiyotda: saratonga, mikroblarga
va anemiyaga qarshi vositalar, elektrokimyoviy glyukometrlar, suyuq-kristalli indikatorlar va
boshqa magsadlarda qo'llanilmoqda. Hozirgi vaqtda ferrotsen saglovchi kompleks birikmalar
asosida fotonika va chiziqli bo'lmagan optikada ishlatiladigan materiallar, rotorlar, mokilar,
tormozlar va boshqgalar ishlab chiqarilmogda [1-30].

Tadgigodlar metodologiyasi

Sintezning  dastlabki  bosqichida  monoasetilferrotsenning  etilasetat  bilan
kondensatsiyalanish reaksiyasi orqali 1-Ferrosenilbutandion-1,3 (I) quyidagi reaksiya
sxemasiga muvofiq sintezlandi [31-60]:

C/CH3 C,CHz,,C/Cﬂa
0

: : Il I
Fe (") . I CH, L Fe O 0

C
H,C™ o “CH; @

@__

597

MexxkavHapo IHbIM HAVUYHBIH KVDHAa Noe 17 (100 . yacTe 2




Mex1lyHapoAHbIH HaY4YHbIH XKypHaJI Ne 17 (100),4acTs 2
«HayuHbIH UMITYJIBCH fluBaps , 2024

I-Ferrotsenilbutandion-1,3 vaatsetilgidrazid, benzoilgidrazid, meta-vapara-
nitrobenzoilgidrazidlari, 5-bromosalitsil va fenilsirka kislota gidrazidlari, tiosemikarbazidning
ekvimolyar miqdordagi spirtli eritmalarining o'zaro ta'siri natijasida mos ravishda yangi
ligandlar H2L1 - H2L7 sintez qilindi [60-90].

Ligandlar sintezi quyidagi reaksiya sxemasi bo'yicha amalga oshirildi:

0
@ ~~CHaw.~CH3 4 p 7 —
4 ! R=% -H,0

: I Ii g —
Fe O 3 NH—NH,
<= oo CH
LD —CHae M
: Il 1
e Fe O N_
' NH
@ &
"3 e
1

X=0: R=CH3 (H2l), C6HS5 (H2P%), 2-OH-5-Br-C6H3 (H2L5), C6HSCH2 (H2L%). X=S,
R=NH2, (H2L7).

Tahlillar va natijalar

Ishda sintezlangan barcha birikmalaming optic xususiyatlarini o'rganish maqgsadida biz
olingan ligandlarning etanolda electron yutilish spektrlarini oldik. Elektron yutilish spektrlari
asosida yutilish maksimumlari (Aabsmax) va yutilishning boshlang'ich qiymati (Aabsonset)
hamda molyar ekstinktsiya koeffitsiyenti aniglandi hamda yutilishning boshlang'ich qiymati
asosida ta'qiqlangan sohaning optic kenglik qiymati (E¢°P*) hisoblandi (1-jadval). 1-rasmda
monoatsetilferrotsen,  ferrotsenilaseton  va  ferrotsensaqlovechi  H2L2 va  H2L3
ligandlariningyutilishspektrlariko'rsatilgan. Ligandlarspektrida 417-485 run sohadagi uzun
to'lginli yutilish maksimumi zariyadning ichki molekulyar ko'chishi va molekulaning
siklopentadienil qismida sodir bo'ladigan n-r* o'tishlar bilan bog'liq. Monoatsetilferrotsen
(MAF) spektridagi 256 run sohadagi qisqa to'lginli yutilish maksimumi ferrotsenilasetonda
(FA) o'zgaradi, 450 (E=2.94) va 536 (E=3,21) run sohadagi yutilish maksimumlari esa
gipoxrom effect namoyon qiladi [417 nm (E=1,79) va 459 nm (E=1,91)]. H2L1- H2L7
ligandlar spektrida 310-536 nm sohadagi uzun to'lqinli yutilish maksimumi yo'qoladi [91-120].

OH va Br kabi auksoxrom guruhlarni saqlovchi H2L5 ligandning yutilish spektrida
kutilganidek yutilish intensivligi ortadi, Aabsmax= 228 run (E = 3,42), H2L7 spektrida bu
yutilish chizig'l uzun tolqinli sohaga siljiydi (230 um), yutilish intensivligi esa E = 2,7 gacha
kamayadi [121]. Benzol yadrosiga o'rinbosarlaming kiritilishi tufayli tegishli yutilish
chiziglaridagi perxrom effect bilan batoxrom yoki gipsoxromsiljish kuzatildi. H2L2
(ferrotsenilasetonbenzoilgidrazoni), H2L3 ferrotsenilaseton mefa-nitrobenzoilgidrazoni) va
H2L5 (5-bromsalitsil kislotagid razoni) ligandlar spektrida qisqa to'lginli yutilish
maksimumlari mos ravishda 243, 228, 329, 340 va 486 nm da namoyon bo'ldi. H2L2 va H2L5
ligandlarning spektrlarida benzol chizig'ining batoxrom siljishi benzol xromoforidagi

a—>y* o'tishlar bilan bog'liq [122-163].
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Lrasm. MAF (a), FA (b). H2L6 (c). H2L7 (d) larning etanoldagi electron yutilish
spektrlari
1-jadval
Elektron yutulish spektrlari (erituvchi absolyut etanol, konsentratsiyasi 10 M)
asosida MAF, FA va ligandlarning optic tavsiflari

abs
Birikma AP e, NM » n;"" E.", eV g, I-mol™-sm™
256, 369, 450, 480, 3,016;2,65;2,94;
MA® 3 729 1,7 31327
248,357,372, 417, 3,06;2,72; 2,55,
i 459 i 129 1,798; 1,92
HaL! 220, 341 650 1,91 2,88,2.77
2 3,767; 3,92; 3,3036;
HaL 230, 243, 304, 449 650 191 07443
HaL* 230, 255 730 1.7 2,808; 2,6162
HaL* 230, 304, 449 650 1,91 3,767, 3,3036; 0,7443
v 243,228, 3,4248;3,3316;
tal 329,340, 486 s i 2. 8582; 0.7441
H,L® 215,324 646 1.91 331:3.30
HaL' 220,328 656 1,89 33143302
Eg“'“ - 1240”\"”0“‘;[
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