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Bac penaxrop:
ZKYPBIHOB Mypar ’KypbIHYJIbI, XUMHS FBUIBIMIAPBIHEIH JOKTOPSL, podeccop, KP ¥FA akanemuri,
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OTBIH, KaTaJIH3 )KOHE dJICKTPOXMMUS HHCTUTYTHIHBIHY 0ac qupektopsl (Anmarsl, Kasakcran) H = 4
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POCC Camup, PhD goxropbl, Muccucunu yHUBEpCHTETIHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirbel, @apmanust MekTebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Buranmii, punocodus mokropst (PhD, (apmanerr), Pequnr yHHBepCHTETIHIH
npodeccopsr (Penunr, Aurus) H = 40

TEJTAEB Barnar Bypxan6aiiyibl, TeXHHKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymeci, Kazakcran PecnyOmukacer WHaycTpust koHe HWH(PPAKYPBUIBIMIABIK —JaMy
munUcTpiiri (Anmarsl, Kasakcran) H =13

DAPYK Acana Jlap, Xamnap ans-Mamxnaa [IsFsic MeuniHa KoJulepKiHiH Ipodeccopsl, Xamaap
yauBepcureTiHig Lsirpic Mmequimnaa ¢akynereti (Kapaun, [Tokxicran) H =21

®DA3BIJIOB Cepik IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSICHl HHCTUTYTHI JUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabacaps! (Kaparannsl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHsS FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xwumust xoHe XUMMSUIBIK TeXHOJOTHS HMHCTHTYTHI (Bimikek,
Keipreizcran) H =4

XAJIMKOB [:xypadaii XaJuKoBHY, XUMUS FRUIBIMIAPBIHBIH JTOKTOPBL, podeccop, Taxikeran FA
axanemuri, B.M. Huxurun areranarst Xumust nHCTUTYTHI ([lymante, Toxikcran) H =6

DAP3AJIUEB Barug Merkuaoribl, XMMUs FBUIBIMAAPBIHBIH TOKTOPEL, Ipodeccop, ¥FA akagemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempaa, ¢umocodus nokropsr (PhD, xumus), Xanplkapalblk Ta3za jKOHE KOJIIaHOAIBI
XVMWUS OJJaFbIHBIH XVMUS KOHE KOopIllaraH opTa OemnimiHiH mpe3uneHTi (Jlornon, Aarmms) H = 15
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KOPOBEKOBA Ilapumna Kopo0exoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemuk HAH
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A.S. Tukibayeva'*, R. Pankiewicz?, B.N. Kabylbekova', L.D. Aikozoval,
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SYNTHESIS LASALOCID ESTER WITH PENTADECAFLUORO-1-
OCTANOL (LasF AND SEMIEMPIRICAL INVESTIGATION OF ITS
COMPLEXES WITH MONOVALENT CATIONS

Tukibayeva A.S. — candidate of Chemistry, associate professor. M. Auezov South Kazakhstan University.
Department of Chemistry and pharmaceutical engineering, Shymkent, Kazakhstan

E-mail: ainur_tukibaeva@mail.ru, orcid.org/0000-0002-6648-5253;
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Kabylbekova B.N. — candidate of Engineering, associate professor. M. Auezov South Kazakhstan
University. Department of Chemistry and pharmaceutical engineering, Shymkent, Kazakhstan

E-mail: balzhan.kbn@bk.ru, orcid.org/0000-0001-8461-8008;

Aikozova L.D. — candidate of Engineering, associate professor. M. Auezov South Kazakhstan university.
Department of Chemistry and pharmaceutical engineering. Shymkent, Kazakhstan

E-mail: laura.aykozova@mail.ru, orcid.org/0000-0001-9178-424X;

Kalieva N.A. — Senior lecturer. Kozha Akhmet Yassawi International Kazakh-Turkish University.
Department of Biology. Turkestan, Kazakhstan

E-mail: nur_2773@mail.ru, orcid.org/0000-0001-8137-9427.

Abstract. One of the most important problems of contemporary agricultural
chemistry is the search for new types of compounds showing biological activity and
determination of the interactions of such compounds with metal ions in order to establish
a correlation between the complex structure and its biological activity. lonophores are
hydrophobic molecules that have the ability to transport ions. Most of ionophores shows
bactericidal effects and they are called ionophoretic antibiotics. One of the better-known
carboxylic ionophore antibiotics is lasalocid. Lasalocid was prepared as a 1:1 complex
of lasalocid with ethanol from the lasalocid sodium salt. A new ester of lasalocid with
pentadecafluoro-1-octanol (LasF) was synthesized and its ability to complex formation
with monovalent cations was studied. The reaction was carried out at room temperature
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in the presence of N, N-dicyclohexylcarbodiimide (DCC), which is a catalyst in the
esterification reaction of aromatic carboxylic acids. Scheme of the ester synthesis
between lasalocid and 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-octanol is given.
The purity of the obtained LasF ester was confirmed by thin layer liquid chromatography
(TLC), high performance liquid chromatography (HPLC) and NMR spectra. Purification
gave LasF ester 77 % yield (3.88 g). The calculations were carried out on the creation
of complexes of LasF with Li", Na" and K cations by using semi-empirical calculations
of the maximum surface packing density, Heat of Formation (HOF) and the geometric
optimalization were made using the WinMopac 2002 program.

Keywords: antibiotics, lasalocid, esterification, lasalocid ester, thin layer liquid
chromatography, high performance liquid chromatography, quantum-mechanical
calculations
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Annoranusi. Kazipri aysiimapyaiibulblK XUMUSCHIHBIH MaHBI3IbI MaceleIepiHia
0ipi OuoNOTHANBIK OEJCeHIUTIK KOepCeTeTiH KOCBUIBICTApABIH JKaHa TYpJepiH
137IeCTIpy JKOHE KYPAEi KYPhUIBIM MEH OHBIH OMOJOTHSUIBIK OCIICEHIUTITT apaChIH IaFbl
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KOPPEISIUSHBI aHBIKTAY YIIIH OChI KOCBUIBICTAPIBIH METAJUT MOHAPHIMEH OPEKETTECYIH
aHbIKTay OoObIl TaObUIaABL. MoHOQOpIap - HOHAApABl TackIMajjayFa KaOuIeTTi
rupooOTH MosekyIanap. loHoQopiaapIbH KOIIiIiri 0akTepHIUATIK dCepre He JKoHe
HOHTO(DOPETUKAIBHIK aHTHOMOTHUKTEP JCI arajaibl. AHAFYPIBIM OeNTiiai KapOOKCHIIII
nOoHO(MOp AHTUOMOTUKTEPIHIH 0ipi —1a3anonu . JIazanonuari, OHBIH HATPHIAII TY3bIHAH
sTaHONMeH 1:1 KaTbIHACHIHJA JIa3aJlONW[ KeIleHl TypiHAe anbiHAbl. Jlazamonuariy
nenragexadrop-1-oxranonmen (LasF) xana a¢upi cuHTe31711 5KOHE OHBIH O1p BANIEHTTI
KaTHOHJapMEH KOMIUICKC TY3y KaOuieTi 3epTrenii. Peakius 0eme TemepaTypachiHia
N,N—mummxnorekcmn kapbomuumuntie (DCC) KaThICyBIMEH JKYPTi3iii, O apoMaTThl
KapOOH KBIIIKBUIIAPBIHBIH ATepUGUKAIUSI PEAKIUSACHIHBIH KaTaln3aTopbl  OOJIBII
tabbutanel. Jlazamouuasiy 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-mentanexadrop- 1 -okranonMeH
Kypaeni a3gupin cuHTe3ney cxemachl kenripinreH. Ansiaran LasF adupinin TazanbiFsl
kKyka Kabar cyibiKk xpomartorpaduscel (QKKCX), THiMIimiri >xorapbl CYHBIKTHIK
xpomarorpadusicel (TXKCX) xone SIMP cnekrprnepi apkbuibl pactajiabl. Tazapty
Hotmwkecinge LasF adupin 77 % (3,88 r) mberpMven ansiaasl. Lif, Na® xone K*
karnoHmapel O6ap LasF kemenmepin kypy OoitbiHma ecenrteyiaep WinMopac 2002
OarmapraMachIHBIH KOMeETiMEH OETTiK KallTaMaHBIH MaKCHMAaJIbl THIFBI3IBIFBIHBIH,
Ty3inty keutyblHBIH (HOF) >koHE TeoMeTpusuiblK OHTaMIaHIBIPYIABIH JKapThUIal
SMIIMPHKAJIBIK €CenTeyepi apKbUIbI XKYPri3isii.

Tyiliin ce3mep: aHTUOMOTHKTEp, JIa3aJIONM[, dTepUPHUKAIMs, Jasanouua 3dupi,
KYKa KabaTTel CYHBIKTBIK XpoMarorpadusichbl, THIMAUIITT JKOFapbl CYHBIKTHIK
Xpomatorpaduscel, KBaHTTHIK MEXaHUKAIBIK €CenTeyep
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AnHorauus. OnHON W3 BAXKHEWIINX 33734 COBPEMEHHOW arpOXWMHU SIBISETCS
MOUCK HOBBIX THIIOB COEIAMHEHHI, TMPOSBIAIONMX OWOJIOTMYECKYIO0 aKTUBHOCTh, H
OIIpe/ieTieHNE B3aUMOJICHCTBHS TaKUX COCIUHEHUH C MOHAMH METalIOB C LENbI0
YCTaHOBJICHUSI KOPPEJSIUM MEXKAY CTPOCHHEM KOMIUIEKCa M €ro OWOJOTMYecKOu
AKTHBHOCTBI0. IOHO(OPEI IPEACTaBIISIOT OO0 THAPOPOOHBIE MOJIEKYIIBI, CIIOCOOHBIE
MEPEHOCUTH HOHBL. BOJIBITMHCTBO HOHO(OPOB MPOSBISIOT OAKTEPUIIMTHOE IEHCTBUE H
MX Ha3bIBAIOT HOHO(POPETHUSCKUMHU aHTHOMOTHKaMu. OIWH U3 HauboJiee U3BECTHBIX
KapOOHOBBIX MOHO(OPHBIX aHTUOMOTHUKOB — 3TO JIacajolud. Jla3amouus moiayduin
13 HaTPUEBOI CONM Jla3ajIo0Ka C ITAHOJIOM B COOTHOIIEHMH 1:1 B BHIe KOMILIEKca
nazanonuaa. CHHTE3upOBaH HOBBIN 3up Nnazanonuaa ¢ neragekadTop-1-oKkTaHoIOM
(LasF) u usydyena ero crocoOHOCTh K KOMIUIEKCOOOPA30BaHHUIO C OJIHOBAJICHTHBIMH
KaTHOHaMHU. Peakuuio TpPOBOIWIM TPU KOMHATHOW TeMIIepaTrype B IPHCYTCTBHH
N,N—nunukinorekcunkapooquumuaa (JLK), koropsiii sBiseTcs KaTajau3aropoM
peaknuu 3TepuUKAIMA apoOMaTHYECKUX KapOOHOBBIX KucIoT. [IpuBeneHa cxema
CUHTEe3a cloxHoro 3¢dupa nazanonuaa c 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-nenranexkadrop-
l-okranonom. Yucrora momydenHoro 3¢upa LasF monrBepikiaeHa TOHKOCIOWHOM
xuakoctHol  xpomartorpadueit  (TCX),  BbicOKOd(p(EKTUBHON  KUAKOCTHOM
xpomarorpapueii (BOXKX) u cnexrpamu SIMP. Ounctka jgana CloxHbIA 3dup
LasF c Bexogom 77 % (3,88 1). IIpoBenens! pacueTsl MO CO3AaHHUIO KOMIUIEKCOB
LasF ¢ karmonamu Li*, Na* u K* ¢ ucnonp3oBaHueM MOJy3MIUPUYSCKUX PACUCTOB
MaKCHUMAaJIbHOM MOBEPXHOCTHOM INIOTHOCTH YTIaKOBKH, TEIIOTH oopazoBanust (HOF) u
reoMeTpUYecKOi oNTUMH3auK o mporpamme WinMopac 2002.

KiaroueBble c10Ba: aHTHOMOTHKH, JTa3aJIOLMI, dTepU(UKALNS, dPUD JTa3aI0IK 1A,
TOHKOCJIOMHAsT KMIKOCTHass Xpomarorpadus, BbICOKOd(P(EKTUBHAS KHUIKOCTHAS
xpomarorpadusi, KBaHTOBO-MEXaHUYECKHE PacUeThI

Introduction

Discovery of natural macrocyclic antibiotics, capable of complexation of ions and
neutral molecules and per mitting transport of alkali metal ions through semi-permeable
membranes has directed much interest into the linear and cyclic systems containing
heteroatoms with alone electron pair. The formation and activity of supramolecular
species is determined by the intermolecular interactions in the systems with matching
size, shape and stereoelectronic properties. The possibility of guesthost complexes
formation is a result of an excellent complementariness of the receptor and substrate
molecules. Determination of the nature of interactions of biologically active agents with
the environment requires a comprehensive study by a number of methods.

Antibiotics-ionophores are widely used as compounds that used in the investigation
of ion transport processes through membranes.

Ionophores are hydrophobic molecules that have the ability to transport ions.
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Transport takes place from the hydrophilic layer to the hydrophobic layer. These
compounds have also the ability to transport ions through the lipid cell membrane.
Ionophores are acceptor molecules of the host, which operate on the basis of the type of
guest — host, coordinating Ca**, Na* or K*. The formation of complexes of this type is
possible through the specific construction of ionophores (Moore et al., 1964).

Most of ionophores shows bactericidal effects and they are called ionophoretic
antibiotics (Pressman et al., 1967). lonophores, such as monensin, lasalocid, salinomycin
and narasin are antimicrobial compounds, which are used as an additive to animal feed
(Schroeder et al., 2005). They increase growth by changing the bacterial flora in the
intestines and stomach in most animal species. This results in improved metabolism,
digestion and absorption of essential nutrients including carbohydrates, proteins,
amino acids, minerals and vitamins, thanks to these animals need less nutrition suitable
feed (Burgermeister et al., 1977). lonophores transport ions across cell membranes,
which compensates gradients, ion balance is disturbed, sodium potassium, which is an
increase of osmotic pressure in the cell and the cell dies. However, not all bacteria are
sensitive to ionophores, e.g., several species. Prevotella ruminicola, Streptociccus bovis
aminophilum Clostridium, Streptococcus ruminantium and Prevotella bryantii has a
pronounced resistance to ionophores (Schroeder et al., 2005).

Ionophores, due to its antibiotic properties are effective as drugs against coccidiosis.
This is a parasitic disease-causing diarrhea, weight loss and sometimes death due to
inflammation of the small intestine. Intensive livestock promotes the conditions in which
the parasite Coccidia can achieve such a high level that there causing clinical symptoms
in animals. Consequently, the animals must be continuously dosed ionophores. This
prevents the formation and spread of disease in the herd (Burgermeister et al., 1977).

Ionophores have been approved in mid—1970 as feed additives for livestock, and
since then their use has become routine for feeding ruminants (Hilgenfeld et al., 1982).

Thereby, studying methods for obtaining a new class of ionophores is one of
the most important problems of modern agricultural chemistry. There appears the
importance of searching for new types of compounds demonstrating biological activity
and determining the interactions of these compounds with metallic ions in order to
establish the connection between complex structures and their biological activity.

One of the better-known carboxylic ionophore antibiotics is lasalocid. Despite
the many desirable properties, characterized by high toxicity. Receiving lasalocid
acid derivatives, can lead to a reduction of its harmfulness, and thus increase its use
(Pankiewicz et al., 2006; 2001; 2007; 2005).
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Fig. 1. Lasalocid acid

Lasalocid acid (Fig. 1) for the first time was isolated from Streptomyces lasaliensis
in 1951 by Berger et al. (Berger et al., 1951). From among all homologues of lasalocid
acid, lasalocid A, the main product of biosynthesis, shows the greatest antibacterial
activity.

In previous studies, we studied the synthesis of a new lasalocid ester of cinnamyl
acid and the results of a spectroscopic and semi-empirical study of its ability to form
complexes with certain monovalent cations (Tukibayeva et al., 2016).

The aim of this work is investigation of lasalocid ester with pentadecafluoro-1-
octanol (LasF) synthesis and its complexes with monovalent cations by spectroscopic,
semiempirical methods.

Novelty of obtained results:

— lasalocidal ester with 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecaftor-1-octanol (LASF)
was synthesized for the first time and the purity of the ester obtained was confirmed by
thin-layer liquid chromatography, high-performance liquid chromatography, NMR and
IR Fourier spectra.

Methods and materials

PreparationofLasalocidacidesterwith2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-
1-octanol. The ester synthesis was as follows: 3.06 g (5.17 x 10 mol) of lasalocid acid
were weighed into a 250 ml round bottom flask and dissolved in 100 ml of methylene
chloride. The flask and the stirrer were placed on a magnetic stirrer. Then 5 % excess
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-octanol (2.13 g, 5.33 x 10 mol). After
complete substrate mixing, a sample was taken and applied to a TLC plate. In a further
step, 10 % excess N, N-dicyclohexylcarbodiimide (1.15 g, 5.58 x 10~ mol) was dissolved
and stirring in the solution. After approximately 30 minutes, all the substrates were
dissolved and the sample was taken and applied to a TLC plate. A 500 mL beaker was
used as a chromatographic chamber to which a mobile phase was poured in a suitable
ratio (acetone: methylene chloride) and a plate was placed on which the samples were
previously applied. After a few attempts, a suitable development phase of 1: 5 was
chosen, acetone: methylene chloride.
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Column preparation. The dry and clean column was placed vertically on a tripod.
At the outlet of the column, a beaker was needed to collect the eluent. The column was
then washed several times with methylene chloride. 0.5 cm of methylene chloride at the
bottom of the column was left. In a subsequent step in a suitable size beaker, a silica gel
slurry in methylene chloride was prepared so that it contained no air bubbles. Then the
slurry in the beaker was stirred and decisive, but it was not poured very quickly into the
walls of the column to minimize the formation of air bubbles. After filling the column
with silica gel, the tap of the column was gently opened and the Pasteur glass pipette
was washed over the column walls of the silica gel residue that was deposited during
the slurry pouring.

After complete separation of the liquid and solid parts, the solvent was poured until
the eluent was about 1 cm above the surface of the carrier. In the meantime, it was
considered that the level of liquid did not fall below the surface of silica gel, ie there was
no “drying out of the column”.

Results and discussion

The previously obtained lasalocid acid was used for the synthesis of lasalocid
esters. The reaction was carried out at room temperature in the presence of N,
N-dicyclohexylcarbodiimide (DCC), which is a catalyst in the esterification reaction of
aromatic carboxylic acids. DCC binds with water, and the resulting dicyclohexylurea
(DCU) breaks down as a white precipitate from the reaction (Fig.2.) (Kabylbekova et
al. 2017).
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Fig. 2. Exemplary esterification mechanism with DCC

Prior to each esterification reaction using greater amounts of lasalocid acid and
alcohol, pilot reactions were carried out on smaller amounts of reagents to optimize
optimum reaction conditions and increase process efficiency.

Lasalocid acid ester with 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-octanol
(Fig.3.):

150



Volume 1, Number 454 (2023)

rr r ¥ LA
r X .y F ¥ EF
- e ol .I-l- | i
r FFF ¥y ' Pt fp?
DO X ""'F
Lt ¥
" i i
v P | /
[ ' I ol
- | | "i -
o o
0 r .-"I Ao
| I!II-I 1]  JEK u'_\_ 3
=] ] ,
et

Fig. 3. Scheme of the ester synthesis between lasalocid ester and
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-octanol

After the plate was expanded, the reaction was not complete, the unreacted lasalocid
acid was visible in the mixture, so the reaction was continued for 2 hours by TLC thin
layer chromatography. N, N—dicyclohexylurea (DCU) white precipitate was precipitated
in the solution.

After a further TLC analysis, no presence in the lasalocid acid solution was found,
indicating the complete reactivity of the substrates and the end of the reaction. Therefore,
then a white DCU precipitate was filtered off on an ordinary funnel. The clear solution
of methylene chloride was evaporated on a vacuum evaporator until yellow oil was
obtained. In the next step, the oil was re-dissolved in methylene chloride. Then the
DCU precipitates again on the surface of the solution. Once again, the amount of
white precipitate was filtered off and the clear solution evaporated to a thick yellow
oil. This action was repeated twice more. A diaphragm pump was used to get rid of
the solvent residue. As a result, 5.21 g of lasalocid acid ester were obtained from
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-octanol (LasF). Then, to remove any
impurities visible on the TLC plates, the ester was purified by column chromatography.
Purification gave LasF ester 77 % yield (3.88 g). Potentially it is possible that 1.33 g
were contaminants, probably the remains of alcohol and DCU. Making another TLC
plate after cleaning, confirmed a higher purity of the ester obtained.

Anpilotreaction was performed prior to the main ester synthesis reaction. The synthesis
process was analogous to the one described above. 0.117 g (3.0 x 10 mol) of lasalocid
acid was used in the reaction, which was dissolved in 50 ml of methylene chloride ina 100
ml round bottom flask. Then 5 % excess 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-
1-octanol (0.126 g, 3.15 x 10* mol) and 10 % excess DCC (0.068g, 3.3 x 10 mol).
Synthesis was also controlled by thin-layer TLC liquid chromatography. As a result,
0.344 g of the ester was obtained before purification, and purification of 0.205 g of ester
in 60 % yield.

By comparing the yields of the two syntheses, it can be concluded that the pilot
reaction has potentially contributed to increasing the efficiency of the main reaction by
selecting more optimal reaction conditions and reducing product losses.
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The purity of the obtained LasF ester was confirmed by thin layer liquid
chromatography (TLC), high performance liquid chromatography (HPLC) and NMR
spectra.

Ester purification using column chromatography. To purge visible impurities,
DCU residue and alcohol in the obtained esters, purification was carried out on a
chromatography column.

Ester introduction to the column. After the column was prepared, the lasalocid acid
ester was dissolved in a small amount of methylene chloride. Then very carefully using
a Pasteur glass pipette a solution of methylene chloride ester in silica gel was added.
When the level of the introduced solution was equal to the surface of the silica gel,
methylene chloride was added dropwise. Eluent was introduced very slowly, so as not
to “agitate” the silica gel layer. When the test substance was completely absorbed in the
top of the column, a column of about 100 cm?® of methylene chloride was charged and
the separation of the constituents of the ester solution in methylene chloride was started.

The flowing mobile phase was collected in 50 cm’ conical flasks. During the
separation, constant flow of the eluent was maintained by the silica gel, primarily by
maintaining a constant level of mobile phase over the column filling. When the flasks
were filled to 25 cc, TLC thin-layer liquid chromatography was tested on a regular basis.
Due to the high dilution, each sample was applied several times (about 10 times) to one
place of the TLC plate, preventing enlargement and spotting. Then one of the spots was
checked under the UV lamp.

Column separation. The column separation for each of the esters looked quite
different due to the different polarity of the alcohols used for synthesis and visible
impurities.

In the case of lasalocid acid ester 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-
octanol, the separation on the chromatographic column was easier and lasted Much
shorter than the 2-pyridinepropanol ester. During the separation of the solution from
LasF, methylene chloride itself was used as the first mobile phase. Then, after collecting
15 samples, the eluent polarity was increased by adding acetone and methylene chloride
in a ratio of 0.5:10 as the mobile phase. In the next step, 20 fractions were collected and
the phase polarity was increased, increasing the amount of acetone (1:10 ratio). This
increase in polarity caused a wash out of the column of impurities that were examined
by developing them on the plates. TLC plates were again found lacking ester in previous
samples, so that the eluent polarity was further increased by adding to the mobile
phase acetone ratio (2:10). This additive of acetone has washed away the pure lasal
acid ester. The purity of the ester was confirmed by TLC thin layer chromatography
and HPLC liquid chromatography. In the next step, the fractions containing the pure
ester were evaporated by evaporator, then the solvent residues were removed by means
of a diaphragm pump. As a result, a purified lasalocid acid derivative was prepared
from 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-octanol (Fig.4.). The split time is
8 hours.
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Fig. 4. Chromatogram of lasalocid ester with pentadecafluoro-1-octanol (LasF) after purification

PM6 semiempirical calculation. Theoretical calculations were carried out on the
creation of complexes of LasF with Li*, Na” and K* cations (Kabylbekova, 2017). Table
1 shows the heat of formation (HOF) LasF complexes with cations of lithium, sodium
and potassium.

Table 1. Heat of formation (HOF, kJ/mol) of LasF and its complexes with Li*, Na*, K* cations calculated
by PM6 method

Compound HOF (kJ/mol) AHOF

LasF -4651.20 -

LasF:Li" (complexed) -4389.19 -

LasF Li" (uncomplexed) -4036.06 353.13

LasF:Na* (complexed) -4524.12 -

LasF Na* (uncomplexed) -4106.12 418.00

LasF:K" (complexed) -4428.89 -

LasF K* (uncomplexed) -4194.83 234.06
AHOF = HOF(complexed)_HOF(uncomp]exed)

Calculations were made using semi-empirical calculations of the maximum surface
packing density, Heat of Formation (HOF) and the geometric optimization were made
using the WinMopac 2002 program (Fig.5.).
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&

Fig. 5. Calculated structure of LasF with Li* cation

Conclusion

Thesynthesisoflasalocidacidesterwith2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-
1-octanol were researched for the first time. The reaction was carried out at room
temperature in the presence of N, N—dicyclohexyl carbodiimide (DCC), which is a
catalyst in the esterification reaction of aromatic carboxylic acids. In order to remove any
impurities visible on the TLC plates, the ester was purified by column chromatography.
Purification gave LasF ester 77 % yield (3.88 g). The purity of the obtained LasF ester
was confirmed by thin layer liquid chromatography (TLC), high performance liquid
chromatography (HPLC) and NMR spectra. The calculations were carried out on the
creation of complexes of LasF with Li*, Na" and K* cations by using PM6 method.
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