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“Koordinatsion birikmalar kimyosining hozirgi zamon muammolari”

IR SPECTROSCOPIC INVESTIGATION CARBONYL DERIVATIVES OF
FERROCENE
ISulaymonova Z.A., 'Navro‘zova M.B., 2Atoeva M.O.
!Bukhara State University,
?Bukhara State Medical Institute

Annotation:We  obtained  fS-diketone-1-ferrocenylbutanedione-1,3 by  Kleisen
condensation. Hydrazones of monocarboxylic acids 1-ferrocenylbutanedione-1,3 (H.L) were
synthesized by the interaction of carboxylic acid hydrazides with ferrocenoylacetone. The IR
spectra of the synthesized compounds were studied. The research results showed that HaL in
solution exists in the form of a tautomeric mixture: hydrazone, a-hydroxyazine, and cyclic 5-
hydroxypyrazoline forms.

Keywords: monoacetylferrocene, hydrazone, Claisen ester condensation, tautomerism, IR
spectroscopy.

Ferrocene is a unique compound in terms of chemical and thermal stability, as well as the
possibility of direct application in various organic reactions. This is due to its “sandwich”
structure, which is a three-dimensional aromatic system. Thus, many ferrocene-containing
compounds are widely studied as new materials and are used in coordination chemistry.
Currently, a huge number of studies are being carried out to study the biological activity of
ferrocene derivatives. A special degree of biological activity is inherent in hydrazone derivatives
of ferrocene, which is due precisely to their chelating ability. Numerous experiments have
established that the use of molecular and intracomplex compounds based on ferrocene-
containing derivatives of trace elements, such as copper, nickel and zinc, leads to an
improvement in the germination of plant seeds and is a potent pesticide and has a beneficial
effect on the growth and development of plants. It has been established that the stimulating
properties of complex compounds depend on the nature of the metal, methods of coordination of
ligands, as well as the chemical composition and geometric structure of the complexes.

To expand the range of tridentate chelating ligand systems containing ferrocene
fragments, we have synthesized a new ligand m-nitrobenzoylhydrazoneferrocenoylacetone
(HaL).

B-Dicarbonyl derivative of ferrocene, 1-ferrocenylbutanedione-1,3 (ferrocenoylacetone),
was synthesized by Claisen condensation. HoL was synthesized by the interaction of alcoholic
solutions of equimolar amounts of 1-ferrocenylbutanedione-1,3 with an alcoholic solution of
meta-nitrobenzoylhydrazide.

The IR spectra of all synthesized compounds showed characteristic absorption bands near
1040-1080, 1270-1300, 1535-1600, va 3190-3278 cm™, related to vs and vas vibrations of N-N,
C-N, C=N and N-H bonds, respectively (Fig. 1). In the short-wavelength region of the spectrum,
two absorption bands are noted, which are characteristic of ferrocene-containing compounds,
attributed to torsional vibrations of the cyclopentadienyl fragments of the ligands about the
fivefold axis of the metallocene.

In the IR spectrum of HaL, absorption bands were recorded within 3230, 1540 and 1050
cm?, assigned to vs and vas vibrations of N-H, C=N, N-N bonds, respectively. The spectrum
also contains high-intensity bands characteristic of vs and vas vibrations of NO; at 1535 cm™ and
1346 cm™,

The IR spectra of all the compounds synthesized by us, in addition to the main
characteristic bands, have absorption bands of average intensity of about 480-505 cm-1,
corresponding to the rotation of cyclopentadienyl rings.
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Fig.1l. IR spectra of monoacetylferrocene (a), ferrocenoylacetone (b), HzL ligand (c).

References
1. Colacot T.J. A Concise Updateon the Applications of ChiralFerrocenylPhosphines in
Homogeneous Catalysis Leading to Organic Synthesis // Chem. Rev. — 2003. —Vol. 103. — P.
3101-3118.
3.  CymaiimonoBa 3.A., VYmapoB b.b. [Tlonyuenue mema-HUTPOOCH30MITHIPA3OHA
(deppolieHOMTAIlETOHA ¥ CHHTE3bl Ha ero ocHoBe // Xumudeckas TexHonorus. KoHTponb u
ympasienue. - 2021. - Ne4(100). - C. 5-11.
4. VYmapoB b.b., CynaiitmonoBa 3.A., AusimoBa M.K. CHHTE3 KOMIUIEKCOB Ha OCHOBE
MOHOKAapOOHMJIBHBIX TMPOU3BOJHBIX (eppolieHa ¢ TUApasuIaMu KapOOHOBBIX KHCIOT [/
Universum: Xwumus wu Owuonorus. Poccums, - 2021. - Nel(79). - C. 85-89 URL:
http://7universum.com/ru/nature/archive/item/11144
5. Ymapos b.b., Cynaiimonosa 3.A., Tunnaesa J[.M. CuHTe3 TUTraH/10B HA OCHOBE MTPOU3BOAHBIX
GbeppolieHa ¢ rupasuaMid MOHO- U TUKapOOHOBBIX KHCIOT // Universum: Xumust 1 OHOJIOTHSL.
Poccus, - 2020. - Ne 3(69). - C. 19-22 URL: http://7universum.com/ru/nature/archive/item/8966

252


http://7universum.com/ru/nature/archive/item/11144
http://7universum.com/ru/nature/archive/item/8966

xalgaro ilmiy-amaliy anjumani materiallari

Nazarov N.I.
Nazarov S.1.
Nishonov G.B.
Niyazmetov A.R.
Niyazmetova X.G’.
No‘monov ML.A.
Normamatov A.S.
NormamatovA.S.
Nurmetova D.K.
Nurulloyev M.O.
Nurutdinova F.
Nurutdinova F.M.

Olimjonov A.O.
Olimova M.I.
Omonbaeva G.B.
Ortiqov I.S.
Otaboyev B.

Pardayev O.T.
Polvonov X.M.

Qodirova D.A.
Qodirova M.X.
Qodirova Z.K.
Qosimov SH.
Quchqgarov M.
Qudratov O.S.
Quldoshev O.E.,
Qurbannazarova R.Sh.
Qurbanova Sh.R.
Qurbonov H.A.
Qurbonov H.G.

Rajabova M.R.
Rajabova Z.F.
Rasulova Yu.Z.
Rasulova Yu.Z.
Raximov K.M.
Raximov T.X.
Raximova N.A.
Raximova S.D.
Raxmonov O.K.
Razzokova S.
Razzokova S.R.
Razzoqov H.Q.

664,

348
348
443
103
301
667
199

97, 98

286, 291,

354,

14
145
645
318

531
169
552
212
691

86
686

84
651
512
195
195
659
131
144
103
445
416

144

84
318
291
534
731
512
121
284
188

99
357

Razzoqova S.R.
Rejapova M.T.
Ro‘zimova L.X.
Ro‘zimurodov A.A.
Ro’zimurodov A.B.
Ro’zmatov 1.
Rustamov M.K.
Ruzimatov |.M.
Ruzmetov A.Kh.

Sabirov R.Z.
Sabirov V.X.
Sadikova N.A.
Sadullayev X.M.
Sadullayeva S.
Saidov O.

Salimov F.G’
Salimov N.
Salimov N.G.
Salimova F.A.
Sapayev F.
Sattarov T.A.
Savriyeva N.Q.
Saydaliyev Y.Yu.
Sayfullayev 1.B.
Sergey Z. Vatsadze
Sevinchova D.N.
Shakhnoza Kadirova
Sharifova N.A.
Shodiyev D.A.
Shukrullayev Sh.N.
Sobirov N.
Sulaymonova Z.A.
Suyariyon K.D.
Suyunova F.Sh.

I

Tashpulatov Kh.Sh.
Tatiana Shmigol
Taxirov Y.R.
Tillayeva D.M.
To‘qsanov LP.
To’lusova N.Z.
Toirova N.O.
Tojiboyev A.G’
Tojimuhamedov H.S.
Torambetov B.S.
ToshkentboyevA.S.
Toshov A.

Toshov AA.

111, 116, 119
224

121

234

86

626

416

362

81, 96

144

504

651

682

99, 188
645
229, 231
195

87

144

411

224

90

542

180

13

220

54

107, 109
445

357
354, 691
107, 109, 251
197

135

39

11

94

684
83, 510
87

169
212
411
116, 119, 133, 213
659
116
119

742



