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o-FERROTSENIL BENZOY KISLOTASINI AYRIM HOSILALARINING BIOLOGIK
FAOLLIGINI O‘RGANISH
U3YYEHUE BUOJNTIOMMYECKON AKTI/I@HOQTI/I HEKOTOPbIX MPOOYKTOB o-
®EPPOLUEHUNBEH30MHOWU KUCIIOTbI
RESEARCHING OF THE BIOLOGICAL ACTIVITY OF SOME PRODUCTS OF o-
FERROCENYLBENZOIC ACID
Asqarov Ibrohim Rahmonovich'!, Madrahimov G‘ayratjon Nematjonovich?,
Xojimatov Maxsadbek Muydinovich?
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Annotatsiya

Maqolada metallosenlarninig muhim vakillaridan biri ferrotsen asosida olingan biologik faol birikmalarning kimyo
sanoati, tibbiyot, farmakologiyadagi amaliy ahamiyati hamda o-ferrotsenilbenzoy kislotasining amigdalin bilan hosilasi
([(6-O-B-D-glyukopiranozil-4-O-(o-ferrotsenil-benzoil) 3-D-glyukopiranozil)oksi] (fenil)atsetonitril) sintezi,
monometilolmochevina bilan reaksiyasi hamda reaksiya mahsuloti 1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning
1Q, mass-spektroskopiya tahlillari, uning suvda eruvchan tuzlarining biologik faolliklarini o'rganish bo‘yicha ma’lumotlar
keltirilgan.

AHHOMauyus

OO0HUM U3 BaxHbIX Mpedcmasumernell MemasyioyeHo8 sI8/Isiemcsl Mpakmu4Yeckoe 3HadeHue 6uonoauyecku
aKmueHbIX CcoeOuUHEeHuUU, [OyYeHHbIX Ha OCHOo8e heppoueHa, 8 XUMUYECKOU MPOMbIWIIEHHOCMU, MeOUuUUHe,
ghapmakosiocuu, a makxe cuHme3s o-gheppoyeHunbeH3olHolU Kucriomsi ¢ amuzdanuHom ([(6-O-B-D-anrokonupaHosusi-4-
O-(o-gpeppoueHurn-6eH3ourn)B-D-anrokonupaHo3ur)okcu] (chbeHun)auemoHUmpuUr), peakyusi ¢ MOHOMeMUJIoIMOYe8UHOU
u npodykm peakyuu 1-2-kapbokcunepgperurn)-1-N-memunokcugpeppoueHunamuda UK, macc-criekmpockonuyeckul
aHanus, 0aHHble 1o u3y4eHuro buonoaudeckol akmueHocmu 8000pacmeopuUMbIX cosel.

Abstract

One of the important representatives of metallocenes is the practical significance of biologically active
compounds derived from ferrocene in the chemical industry, medicine, pharmacology, as well as the synthesis of o-
ferrocenylbenzoic acid with amygdalin ([(6-O-B-D-glucopyranosyl-4-O-(o-ferrocenylbenzoyl)3-D-
glucopyranosyl)oxy](phenyl)acetonitrile), reaction with monomethylolurea and reaction product of 1-2-carboxyperphenyl)-
1-N-methyloxyferrocenylamide IR, mass spectroscopic analysis, data on study of the biological activity of its water-
soluble salts.

Kalit so‘zlar. Metallosenlar, ferrotsen, siklopendanienil halqa, o-ferrotsenilbenzoy kislotasi, ferrotsenkarbon
kislotasi, monometilolmochevina, 1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamid, biologik faollik.

Knroyeebie cnoea: MemannoueHbl, ¢heppoueH, UuknoneHOUeHUbHbIU YUK, o-gheppoueHunbeH3olHas
Kucrnoma, geppoueHkapboHosas Kucrnoma, MOHOMeMmuIio/IMOYe8UHa, 1-(2-kapbokcugpeHur)-1'-N-
memuriokcugheppoueHamud, buonoaudeckass akmugHOCMb.

Key words: Metallosenes, ferrocene, cyclopendienyl cycle, o-ferrocenylbenzoic acid, ferrocenecarboxylic acid,
monomethylol urea, 1-(2-carboxyphenyl)-1"-N-methyloxyferrocenamide, biological activity.

KIRISH

Dunyoda aholi sonining oshishi ularni gishloq xo‘jaligi mahsulotlariga bo‘lgan talabining ham
ortishiga olib kelmoqda. Qishloq xofjaligiga ekinlar o'sish va rivojlanishini boshgaruvchi hamda
hosili sifati yaxshilovchi biologik faol moddalarni joriy etilishi sohadagi mavjud muammolarning
ijobiy yechimini topishga imkon beradi. Shunga ko‘ra, yangi turdagi biologik faol modda
manbalarini aniqglash, ularni sintez qilish va amaliyotga tatbig etish dolzarb muammolardan
hisoblanadi.

Qishlog xojaligi amaliyoti ekinlarni o‘sishi va rivojlanishi, hosildorligini oshishiga ijobiy ta’sir
etuvchi yangi turdagi moddalarni sintez qilish hamda ular samaradorligini oshirishga alohida
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ahamiyat qaratmogda. Bu esa, mahalliy xomashyolar asosida xossalari jihatidan boshqa
preparatlardan ustun turadigan, ekologik toza biologik faol moddalarni sintez qilishni talab etadi.
Aynigsa, keng biologik ta’sirga egaligi va ekinlarga bezararligi bilan boshqga biostimulyatorlardan
ajralib turadigan, tarkibida ferrotsen, metiloimochevina, tiomochevina va ular hosilalarini saglovchi
birikmalarni olish muhim ahamiyat kasb etadi. Shunga ko‘ra, ferrotsen va metilolmochevina
saglovchi xomashyolarni aniglash, ular asosida gishloq xo'jaligi ekinlari uchun yangi biologik faol
birikmalar sintez qilish va ishlab chiqarishga joriy etish muhim nazariy va amaliy ahamiyatga ega.
ADABIYOTLAR TAHLILI

Ferrotsen — metallosenlarning muhim vakillaridan biri bo'lib, u kashf etilgandan buyon
ko‘plab olimlar tomonidan uning ko‘plab hosilalari sintez qilinib, xossalari turli metodlar yordamida
tahlil qilinmoqgda. Ferrotsen asosida olingan biologik faol birikmalar tibbiyotda, farmakologiyada,
gishlog xofjaligi va halq xofjaligining boshqa sohalarida keng qo‘llanilmoqda [1].

Hongwei Hou boshchiligidagi Xitoylik olimlar p-ferrotsenilbenzoy kislotasining Mn hamda Cd
asetatlari bilan bir o‘lchovli polimer materiallar sintez qilib, ularning tuzilishi hamda xossalari
anigladilar [2]. Mualliflar [3,4] tomonidan m-ferrotsenilbenzoy kislotasining tiomochevina,
metilolditiomochevina bilan hosilalarining olinish texnologiyasi ishlab chiqildi. Ferrotsenning muhim
hosilalaridan biri o-ferrotsenilbenzoy kislotasi, uning izomerlari p-, m-ferrotsenil benzoy kislotalariga
nisbatan kuchli kislota xossasini namoyon etadi [5].

O‘zbekistonlik kimyogar olimlar tomonidan ilk marotaba o-ferrotsenilbenzoy kislotasining
amigdalin bilan hosilasi ([(6-O-B-D-glyukopiranozil-4-O-(o-ferrotsenil-benzoil)3-D-
glyukopiranozil)oksi](fenil)atsetonitril) sintez gilindi [6]. Reaksiya quyidagi sxema asosida amalga
oshirildi:

OH

HOOC, HOXK ;0
HO! 0
HO o N
@@ . o N
HO
I o o] \\C CH,COOH /0 o
¢ + HO 0 H,0 0=C 0
: ;\ HO OH
HO!
Fe

<

EKSPERIMENTAL QISM
Biz tomonimizdan o-ferrotsenilbenzoy kislotasining mochevina hamda tiomochevina
hosilalari bilan birikmalari sintez qilindi. o-Ferrotsenilbenzoy kislotasining monometilomochevina
bilan reaksiyasi quyidagi sxema asosida amalga oshirildi:

HOOC COOH
Fe Fe
—— . )
C=NH=—C
"
o
HOOC, HOOC,

+ H,N=C=NH=CH,—OH 1T Fe 45}

Fe
(1]
o ICI—NH—CHZ—OH

i - D
HO=H,C-HN=C
- (I11)
& vi-ci—on

(o]
Reaksiya mahsulotlari asosan (I) mahsulot 97,4 %, qo‘shimcha mahsulot sifatida (1) 0,5 %,
(1 2,1 % hosil boldi. Reaksiya mahsulotlari kolonkali xromatografiya yordamida tozalandi.
Olingan birikma (I) ning IQ-spektri tahlil gilinganda 760 sm™ sohasida intensiv yutilishlar benzol
halgasini, tekislikdan tashqari yelpig‘ichsimon tebranishlar (pcr) 1404 sm™, 1554 sm™ sohadagi
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yutilishlar esa halga tekisligi bo‘ylab yelpig‘ichsimon (Bcr) va 691 sm™ dagi yutilish cho‘qqilari
halganing deformatsion (8ccc) tebranishlariga, 1685 sm™ dagi intensivligi yuqgori bo‘lgan cho‘qqi
halgadagi uglerodlarning valent (vcc) tebranishlarini ifodalaydi. Siklopentadienil halgasining
deformatsion tebranishi (dccc) 885 sm™ sohada namoyon bo‘ladi. Uglerod atomlarining valent
tebranishi (vcc) almashingan va almashinmagan halqalarda o‘rtacha intensivlikga ega bo‘lib, mos
ravishda 1100 sm™ sohada joylashgan. Birikmadagi siklopentadienil halgasining Bcn tebranishi
almashingan halgada 1009 sm™, 1260 sm™ va 1454 sm™ sohalarda kuzatildi. Karboksil guruhga
xos bo‘lgan (dcon) tebranish esa 1260 sm™' sohada yutilish chiziglarini beradi. 3084 sm™ da -NH-
guruhning valent tebranishini ifodalaydi.

1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning mass-spektrometrik tahlillari  shuni
ko‘rsatdiki, FCCONHCH2.Fc 427 m/z, FcCsHsCOOH* 307 m/z, FcCsH4sCOOH 306 m/z, FeCeH4C*
273 m/z, da funksional guruhlar cho‘qqi berganligi kuzatildi.

Ajratib olingan (I) modda 1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning suvda
eruvchan natriyli hamda kaliyli tuzlari olinib, bug‘doy o'simligida biostimulyatorlik xossasi sinovdan
o‘tkazildi. Tahlillar natijasi shuni ko‘rsatdiki, 1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning
natriyli tuzi 107 M li eritmasining biologik faolligi yugori bo‘lib, nazorat hamda boshqga analoglaridan
bug‘doyning unuvchanligiga ijobiy ta’siri yuqgori bo'ldi.

Tadqigotlarda urug‘larni unish quvvati hamda unuvchanligini aniglash usuli GOST 12042—
80 bo‘yicha morfofiziologik baholash orgali aniglandi [7]. Buning uchun beshta namuna olindi.
Bug‘doy doni namunalari tortib olinib, har bir namuna alohida preparatlar bilan ishlov berildi.
Tekshirilayotgan namunalarni 20 x 100 sm oflchamdagi namlangan filtr gqog‘oz orasida o'stirildi.
Preparatlar bilan ishlov berilgan bug‘doy namunalari har 24 soatda tortib borildi. Tadqgiqotlarda
bo‘rtish uchun sarflangan suvning don og'irligiga nisbati % larda hisoblandi. Bug‘doyning
rivojlanishida uning ildiz uzunligi va maysaning uzunligi har 24, 48, 72 soatda o‘lchanib, natijalar
gayd etib borildi [8].

NATIJALAR VA MUHOKAMA

o-Ferrotsenilbenzoy kislotasi asosida olingan preparatlarni biostimulyatorlik xossalari
bug‘doyning Alekseevich navida nazorat (suv)ga nisbatan tekshirildi. Olingan natijalar 1-jadvalda
keltirildi.

1-jadval
1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning natriyli tuzining suvli eritmalarining
bug‘doyning rivojlanishiga ta’siri

. % o Bo'rtish jarayonida c - ©

2 © f don massasi, mg | Bo'rtish uchun 212 .

=2 s o sarflangan 2 S =

A T3 © © ® suvning don S > & 2

© n n @© © © © P N ® O

0 = s E © © © og'irliligiga S 3 >

e .S 3 3 3 nisbati, % N ® 2

= 88 | & | 2| ¢ == >

Nazorat
O‘rtacha 0,36 0,12 | 0,08 | 0,11 89,94 260 | 1,56 | 63,66
ko‘rsatkich +0.01 | £0.04 | £0.0 | £0.02 +6.89 +0.30 | £0.08 | #1.20
3
1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning natriyli tuzi
10+ 0,37 0,20 | 0,17 | 0,09 122,32 2,20 | 1,53 | 65,00
10 0,40 0,23 | 0,13 | 0,08 108,67 283 | 1,83 | 52,67
106 0,41 024 | 0,19 | 0,12 133,48 3,10 | 2,17 | 76,00
107 0,42 0,24 | 0,16 | 0,12 126,33 3,17 | 2,07 | 79,00
108 0,46 0,26 | 0,18 | 0,09 115,37 2,73 | 1,50 | 71,00
O‘rtacha 0,41 0,23 | 0,16 | 0,09 121,23 280 | 1,82 | 68,73
ko‘rsatkich +0.01 | *0.01 | £0.0 | +0.01 15.80 +0.16 | £0.09 | *3.62
1
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1-jadvaldagi natijalardan ko‘rish mumkinki, nazorat sifatida olingan bug‘doy donining
bo‘rtishidan oldingi og‘irligi 0,36 mg bo'lib, bo‘rtish jarayonida don og‘irligi 24 soatdan so‘ng 0,12
mg, 48 soatdan so‘ng 0,08 mg 72 soatdan so‘ng esa 0,11 mg ga ortgani aniglandi. Bo‘rtish uchun
sarflangan suvning don og'irligiga nisbati esa 89,94 % ekanligi aniglandi. Shundan so‘ng ildiz
uzunligi 2,60 sm va maysa uzunligi 1,56 sm, unuvchanlik esa 63,66 % ekanligi aniglandi.

1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning natriyli tuzining 10, 105, 10, 107, 108
M kontsentratsiyali eritmalarini bug‘doyning bo'rtishiga ta’siri tahlil gilinganda quyidagicha natijalar
olindi. Tadqiqgotlar natijalarining o‘rtacha ko‘rsatkichi bo‘rtishdan oldingi variantda don og'irligi 0,41
mg bo‘lgan bo‘lsa, 24 soatdan so‘ng mos ravishda 0,23 mg, 48 soatdan so‘ng 0,16 mg va 72
soatdan so‘ng esa 0,09 mg ga ortgani aniglandi. Bo‘rtish uchun sarflangan suvning don og‘irligiga
nisbati 121,23 %, ildiz uzunligi 2,80 sm va maysa uzunligi 1,82 sm, o‘rtacha unuvchanlik esa 68,73
% ekanligi aniglandi. Yuqorida keltirilgan eritmalar ichida 1-(2-karboksifenil)-1'-N-
metiloksiferrotsenilamidning natriyli tuzining 10, 107 M kontsentratsiyali eritmalarida nazoratga
nisbatan unuvchanlik mos ravishda 12,34 %, 15,34 % ga yuqori ekanligi kuzatildi.
XULOSA

Olib borilgan tadqigotlar shuni ko‘rsatdiki, o-ferrotsenibenzoy kislotasi asosida olingan bir
gator preparatlar bug‘doyga qo‘llanilganda 1-(2-karboksifenil)-1'-N-metiloksiferrotsenilamidning
natriyli tuzining 107 M kontsentratsiyali eritmasi yuqori biostimulyatorlik faollik namoyon etib,
unuvchanlik nazoratga nisbatan 15,34 % ga yuqori ekanligi aniglandi. Aniglangan ma’lumotlardan
kelib  chigib shuni aytish  mumkinki, qishlog xofjaligida  1-(2-karboksifenil)-1'-N-
metiloksiferrotsenilamidning natriyli tuzining 107 M kontsentratsiyali eritmasi bug‘doyning unib
chiqishi tezlashtirish hamda hosildorligini oshirish uchun qo‘llash mumkinligini ko‘rsatdi.

ADABIYOTLAR

1. Asqgarov L.R. “Tovarlar kimyosi” Monografiya. Toshkent 2019. — bet 64.(AckapoB W.P. MoHorpadus
"ToBapoxumus". TalLKeHT)

2. Hongwei Hou, Linke Li, Yu Zhu, Yaoting Fan, and Yugin Qiao Novel “One-Dimensional Polymers Generated
from p-Ferrocenylbenzoate: Syntheses, Structures, and Magnetic Properties” Inorganic Chemistry, Vol. 43, No. 15, 2004
4767.( XyHBan Xoy, JNuHke Iu, FOn Yxy, AotnH ®an n FOumHb Liso PomaH «OgHoMepHble NOnMMepbl, NonyyYeHHbIe U3 M-
deppoueHunbeHsoaTa: CUHTE3bl, CTPYKTYPbl U MarHUTHbIE CBOWCTBa» HeopraHuyeckas xummns)

3. OraxoHoB K.K., Ackapoe U.P., Ncaes 10.T., Xoxumato M.M. “Peakums mM-cheppoLeHnnbeH30MHOM KACNOThI C
TMOMOYEBUHOIK” Universum: TexHunyeckne Hayku Ne 12 (57). nekabpb, 2018. URL:
https://Tuniversum.com/ru/tech/archive/item/6690. (Otakhonov K.K., Askarov I.R., Isaev Yu.T., Khozhimatov M.M.
“Reaction of m-ferrocenylbenzoic acid with thiourea” Universum: Engineering Sciences)

4. |.Askarov, M.Khojimatov, F.Abdugapparov “Study of the reaction of m- ferrocenyl benzoic acid with
methyloldithiourea” FarDU. Ilmiy xabarlar 5-2020. bet 19-23.( W.Ackapos, M.Xoxumartos, &.Abgyrannapos
«MccnegoBaHne peakumm  M-beppoLEeHUNOEH30MHON  KUCMNOTbl € MeTurnonautnomoyveBuHony dapdy. Wnbmun
xabapnap)

5. AckapoB Wbparum PaxmaHoBu4, XoxumatoB Maxcagbek MynguHosuy, MagpaxmmoB [anpamkoH
HemamkaHoBu4Y “U3yyeHne peakuum B3anMOAeNCTBUS O-DeppOoLIEHUNIOEH30NHOM KMCIOTbI C METUIIEHOANMOYEBMHON ©
BGMONOrMYecKor akTMBHOCTM MonlydyeHHoro npoaykta” Universum: Xumusa n 6uonorus. Beinyck 12 (90) 2021. URL:
https://Tuniversum.com/ru/tech/archive/item/12575.(Askarov  lbragim Rakhmanovich, Khozhimatov Makhsadbek
Muidinovich, Madrakhimov Gairatjon Nematzhanovich “Study of the reaction of interaction of o-ferrocenylbenzoic acid
with methylenediurea and the biological activity of the resulting product” Universum: Chemistry and Biology.)

6. Xojimatov M.M. “Ferrotsen va amigdalin asosida biologik faol moddalar sintezi hamda ularni sinflash” Kimyo
fanlari doktori diss.-Andijon, 2021. bet 131.(XoxumaToB M.M. «CuHTe3 u knaccudukaums OMonornyeckn akTUBHbIX
BELLIECTB Ha OCHOBe heppoLieHa 1 amuraanvHa)

7. HH.Apkoea, B.M.®epopoBa. “CemeHOBedeHME CENbCKOXO3AMCTBEHHBIX pacTeHuin” YuyebGHoe nocobue.
MuHucTepcTBOo cenbckoro xossanctBa Poccuiickon ®Pepepauun  dPegepanbHoe rocygapCTBeHHoe  OroaxeTHoe
oGpasoBaTenbHOE YyypexaeHue Bbiclero ob6pasoBaHusi «[lepMmckasi rocygapCTBEHHasi CerbCKOXO3sIMCTBEHHAst
akagemuns umeHn akagemuka O.H.MpsHuwHukosay». Mepmb WML «lMpokpocts» 2016. Ct. 56-61.( N.N. Yarkova, V.M.
Fedorova. “Seed science of agricultural plants” Textbook. Ministry of Agriculture of the Russian Federation Federal State
Budgetary Educational Institution of Higher Education "Perm State Agricultural Academy named after Academician D.N.
Pryanishnikov")

8. M.To‘xsinov, A.Asronov, N.Otaxanov “Dala ekinlari urug‘chiligi va urug‘shunosligi” O‘zbekiston respublikasi
gishloq va suv xo‘jaligi vazirligi Andijon gishloq xo‘jalik instituti Farg‘ona ilmiy markazi “Farg‘ona” nashriyoti 1999. bet
162-187.(_TyxcnHoB M., AcpoHoB A., OtaxaHoB H. «CeMeHOBOACTBO M CEeMeHOBEeOEeHWe MOMeEBbIX KyINbTyp»
MUVHMCTEPCTBO CENnbCKOro M BOAHOrO Xxo3sancTeBa Pecnybnukn YsbekucTaH AHOMKAHCKUAN CerbCKOXO3ANCTBEHHBIN
MHCTUTYT DPepraHCKU Hay4YHbIA LEHTP»)

270 | 2022/Ne2 |




