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AuHoTtauus. [IpUBOIATCS OPUTHHANBHBIC NaHHBIC O CHHTE3¢ M OAKTEPHIUIHBIX CBOWCTBAX
(dropcoaepkamux auokcaPpocHOPHHAHOKCUAOB — MPEIACTABUTENCH OHOJIOTHYECKH BaXKHOTO
Kiacca HMUKINnIecKux (ocharoB. BakTepuIuaHYIO0 aKTHBHOCTh CHHTE3MPOBAaHHBIX (hocdaTos
OLICHUBAJIK 0 OTHOWICHHUIO K mrammam Escherichia coli, Staphylococcus aureus, Pseudomo-
nas aeruginosa, Bacillus cereus w Bacillus thuringiensis. Pe3ynbTaTbl UCClIeIOBaHUs TIOKa3a-
1M, 9T0 GPOCHOPUHAHOKCH C TPUPTOPITOKCU-TPYIION OKA3bIBACT OAKTEPHIIMIHOE JIeHCTBUE
Ha mramMmsl E. coli u P. aeruginosa, OJHAKO y TOCJIETHEr0 HAaONIONAeTCS MHTEHCUBHOE MPO-
JQyLHPOBaHUE IMTMEHTa B ciiydae Beex (ocdopruHanokcunos. llltamm S. aureus nposBiI 1yB-
CTBUTEIBHOCTh KO BCEM H3Y4aeMbIM COCAMHEHUSIM, MPH 3TOM HaOMIofaeTcss OakTeprocTaTh-
yeckuid 3P dexr.

KaioueBble ciioBa: OakTepulyUIHas aKTHBHOCTh, (ropcomepkamue anokcadochopruHaHOK-
cunbl, 4-metun-2-(2,2,2-rpudropatokcu)-1,3,2-nuokcadocopunan-2-okeun, Escherichia
coli, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus cereus, Bacillus thuringiensis.
Jisi uuTupoBanusi: OueHka OakTepPULUMAHOM aKTHBHOCTH (Topcoiepikaliux AUoKcapocHOpUHAHOKCHIOB /
B. JI. Muxaiinenko, O. @. Batuuna, A. M. Hanubaesa, A. C. [To3neesa, I'. K. bummmo6aesa, C. . Bepxotypo-

Ba // W3Bectus VpkyTckoro rocyaapcrBenHoro yauepcurera. Cepust bruonorus. Dxomnorus. 2019. T. 27. C. 30-40.
https://doi.org/10.26516/2073-3372.2019.27.30

Beeoenue

1,3,2-nuokcadocoprHAHOKCH B! — MPEICTABUTENN BAKHOI'O Kiacca IHK-
nryecknx (GocdaroB — MIMPOKO UCCICAYIOTCS KaK MEPCIEKTUBHBIC MPEKYPCOPHI
JeKapcTBEHHBIX cpencTB [Synthesis of nucleoside ... , 2014; Wiemer, Wiemer,
2015] n MOHOMEpBI JUTA TIOJyYSHUS] MaTEepUaIoB OMOMEUIIMHCKOTO Ha3HAUCHUS
[Milestones in development ... , 2014]. 3BecTHO, YTO 3TH COSAMHECHMS 00JIama-
10T aHTHOaKkTepuanbHoil [Synthesis and biological ... , 2010], mpoTuBoBHpYyCHO
[Antiviral efficacy ... , 2011], uncektunuanoi [Synthesis and biological ... ,
2005] n ¢pyarummmHol [Synthesis and biological ... , 2005; Synthesis and biolog-
ical ..., 2010] akTUBHOCTBIO.
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Ocoboe BHUMaHWE YAETSICTCS CO3JaHUIO0 HOBBIX MPEJCTABUTEICH 3TOrO
KJjacca, CoJepiKalluxX AONOJIHUTENbHBIE (hapMakopopHbie QparmeHThl. Harmpwu-
Mep, OKa3aHo, YTO BBeJeHUE (PTOPATIKUIBHBIX TPYII B MOJIEKYJIbI (hocdopopra-
HUYECKUX COCIMHEHHH IOBBIIIAET (apMaKoJOrHYECKyI0 (IPOTUBOBHUPYCHYIO,
aHTHOAKTEepHATBHYI0) aKTUBHOCTH 3TUX coennHeHui [Baszczynski, Janeba, 2013;
In vitro evalution ..., 2014].

Lenpro HacTosie paboThI SIBIISIETCS UCCIICAOBAaHUE OAaKTEPULIUAHON aKTUB-
HOCTH TPEX CHHTE3MPOBAHHBIX HAMH COCIMHEHHH W3 TPYIIBI (TOPCOAEPIKAIIIX
nrokcapochOpHHAHOKCHIOB.

Mamepuanvt u memoout

OOBEeKTaMH HCCIICIOBAHUS SIBISUIMCh paHee HE HW3YyYEHHBIC OT/CIbHBIC
NpeACTaBUTENN Kiacca HUKIMYECKHX GocdaroB: 4-MeTHI-2-(MoTH(TOPATKOKCH)-
1,3,2-mnokcadochopunan-2-okcuasr 1-3.

Lenessie propcoaepskamue GpochopruHaHOKCHabl 1-3 CUHTE3UPOBaHbI B pe-
3yJbTaTe peakiuy muKiIm3anuu gropankmwiguxiopdocdaros u 1,3-6yranauona,
MIPOTEKaloIIel B MpUCyTCTBUY upuanHa (puc. 1).

Me
Cl Cl Me ) Y\
N/ MU PUINH/IUITUIIOBBIN 3hUp
//P\ . \’/\ O\P/O
HO OH /7
0] ORr 5 4 OR;

1-3

Ry = CF5CH, (1, 59%), H(CF,),CH, (2, 71%), H(CF,),CH, (3, 70%)

Puc. 1. Cxema cuHTe3a TOPHPOBAHHBIX AHOKCADOCHOPHHAHOB

Ha mepBoii craguu cuHTesa 1eneBbix gocharo 1-3 u3 pochopunrpuxiop-
WA ¥ TOJIU(TOPATIKAHOJIOB B MPUCYTCTBUH KaTATTUTHUECKUX KOJINIECTB XJIOPHIA
JUTUS HAMK OBUTH MOJYYeHBI nosudTopankunauxaopdocdarsl [CuHTe3 HaHO-
STHIUPOBAHHBIX. .., 2016]. Ha BTOpoii cTamuu ¢ropankunauxiaopdocdarsl BBe-
JIEHBl B pEakmuio MUKIm3anuu ¢ 1,3-OyTaHanoIoOM B MSTKHX YCIIOBHSX
(-10...425 °C, 5 4, cucrema MUPUAWH/AUITUIOBBINA APUP), IPH ITOM Tpenapa-
TUBHBII BeIX0J (pTopcoaepxamux pocopunanokcunos 1-3 cocrasun 59-71 %.
Docdopunanokcua 1 ¢ TpUPTOPITOKCU-TPYIIION BIIEPBbIE CHHTE3UPOBAH HAMH B
OIMCHIBAEMOM HcclleioBaHuu (cM. puc. 1), hochopunanokcuasl 2 u 3 ¢ nonug-
TOPHIPOIIOKCH- U MOJU(PTOPIECHTUIOKCH-TPYNIIAMH TIOJIyY€HBI COTJIACHO HMEI0-
mieiics metoauke [CuaTe3 MOMUTOPATKHITUPOBAHHBIX ... , 2017].

CTpyKTypa 1 cOCTaB CHHTE3WPOBaHHBIX (hocoprHanoB 1-3 HanéxHO AOKA-
3aHbl Ha ocHOBaHMM JaHHBIX SIMP, UK-cnekTpockonuu u 31IeMEHTHOTO aHaJIN3a.
[Tpumenenune nymepHoii cnektpockoruu SIMP (COSY, HSQC, HMBC) no3Bo-
JIMIIO TIOATBEPUTH CYIIECTBOBAaHNE CHHTE3UPOBAaHHBIX (pochopuHanokcuaos 1-3
B BHUJIE JIByX M30MEPOB (C yuc- U mMpanc-pacloaokeHUeM MOIH(TOPATKOKCHIIb-
HOT'O 3aMecTHTeNs Ipu atoMe (ocdopa U METHIBHON TPYNIbI B KOJBLE, B COOT-
HOIIICHHH, OJI3KOM 1 : 1).
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Crnektpsr SIMP ma sapax 'H, “C, "F, °’'P mnonyuens: ua SIMP-
cnekrpomerpax DPX 400 u AVANCE III 400 (o6a Bruker Optics, ['epmanus)
(paboune yacrotsl 400,13; 101,61; 376,50 u 161,98 MI'11), BHyTpeHHHI CTaH-
napt — I'MJIC (‘H, °C), CFCl; ("°F), Buemnnii cranaapt — 85%-nast HyPO, (*'P).
UK-cnextpsr 3amucansl Ha WK-®ypee-cnextpomerpe IFS 25 (Bruker Optics,
I'epmanus) B TOHKOM ClIO€.

CriektpanibHble U (U3UKO-XUMUYECKHE KOHCTAHTHI HOBOTO IIPEICTaBUTEINS
uzydaemoro kiacca (ocharoB coegmHenus 1 mpuBencHB! HIDKe. 4-MeTwir-2-
(2,2,2-tpudropatokcn)-1,3,2-1ruokcadocopuHan-2-0KCHI, CMECh YuUC-, MPAHC-
n3oMepoB B cootHomeHun 1:1 (cornmacuo manusiM SIMP B pactBope CgDg), mpo-
3payHas KMUAKOCTh, T. Kui. 92,5 °C (0,03 mm Hg), d,*° 1,41071. Cnexrp SIMP
'H, §, w1 s yuc-uzomepa: 0,89 1. 1 (3H, CHs;, an 6,4 T, “Jp 1,7 T'm),
0,98 M, 1,11 m (2H, CH,-5), 3,72 M, 3,79 m (2H, CH,-6), 4,07 m (2H, CH,0),
4,15m (1H, CH-4); nns mpanc-nzomepa: 0,85 n.x (3H, CHs, 3 6,2 T, *Jp
2.7Tm), 0,61 m, 1,22 M (2H, CH,-5), 3,61 M, 3,68 m (2H, CH,-6), 3,94 m (1H,
CH-4), 4,07 v (2H, CH,0). Caextp AMP B, 8, Moo s yuc-nzomepa: 21,1
(CHj), 31,6 (CH,-5), 63,57 (CF;CH,), 66,7 (CH,-6), 77,0 (CH-4), 123,6 (CF5);
st mpanc-uzomepa: 21,8 (CHs), 32,6 (CH»-5), 63,58 (CF;CH,), 68,2 (CH,-6),
77,6 (CH-4), 123,6 (CF3). Cnexktp SIMP "F, §, M.1. s yuc-uzomepa: —75,19 1
(CFs, ar 8,2 I'u); ans mpanc-uzomepa: —75,12 1 (CF;, ar 8,2 I'm). Croektp
SIMP 3'p O, M. i yuc-uzomepa: —5,75; mns mpawnc-uzomepa: —7,56. UK-
CIIEKTp, V, em: 3551 cp, 3499 cp, 3222 cm, 2985 ¢, 2933 ¢, 2745 cm, 2593 cn,
2131 ca, 2013 cu, 1939 cn, 1727 cn, 1645 cn, 1478 ¢, 1454 ¢, 1425 ¢, 1389 c,
1284 ¢, 1175 ¢, 1103 ¢, 1069 ¢, 1038 c, 995 ¢, 967 ¢, 903 c, 869 c, 841 c, 813 c,
740 ¢, 657 ¢, 602 ¢, 557 c, 507 c, 481 c, 439 c. DaeMeHTHBIA aHAJIM3: Haije-
Ho, %: C, 30,42; H, 4,71, C¢H,oF504P; Berunciaeno, %: C, 30,78; H, 4,31.

CriektpanibHbIe ¥ (PU3HKO-XUMUYECKHE KOHCTAHThI COSAMHECHUH 2 U 3 COO0T-
BETCTBYIOT ONUCaHHBIM paHee [CuHTE3 oMU TOPATKIINPOBAHHBIX. .., 2017].

B kauecTBe TECT-KyJbTYpP HCIIOJB30BAIM ISATh INTAMMOB OaKTEpHUU:
Escherichia coli ATCC 35218, Staphylococcus aureus ATCC 29213 (o6a mram-
Ma npenocrasiensl B. A. Uxenkenu, Upkyrtckuit 'AY nmenun A. A. ExeBckoro),
Pseudomonas aeruginosa, Bacillus cereus, Bacillus thuringiensis (InTamMmbl U3
KOJUICKIIUM MUKPOOPTraHu3MOB Kadeapsl Mukpoouonoruu UT'Y).

Brusiaue cuaTe3upoBaHHBIX (hochopuHaHOKCcHAOB 1-3 Ha pocT mccnemye-
MBIX IITAMMOB OAaKTEpHA OIEHUBAIH TIPH ITOMOIIHA METOJa «IyHOK» [Herpycos,
2005]. CrepunbHyto cpeny — poidbo-nentonssiil arap (PITA) — pasnuBanu B yari-
ku [lerpu ¢ auamerpom 5 cm. Tlocie 3acThiBaHUsl Cpelbl B LIEHTPE YAIIKH CTE-
PWIBHBIM CBepiioM ¢ auamerpoM 0,5 cM BeIpe3anu nyHKy. [lanee nmpoBoaumu mo-
CEB TECT-KYJBTYpP METOJIOM «Ta30Hay», HAHOCS MUIETKON KAaIUII0 CYCIIEH3UH TECT-
KYJIBTYpPBbl Ha MMOBEPXHOCTh CPEJbl U pacTUpas €€ Mo MOBEPXHOCTU CTEPUIIBHBIM
mmareneM. B myHKy BHOcHiHM (ochopuHaHokcuasl B 00péMe 50-80 MK B BHIE
10%-HOTO BOJHOTO pacTBOpa IJIsS coeAuHeHuH 1, 2 Wi SMYJIBCUU IS COSAMHE-
uus 3, uto coctaBmio 0,02 mmons u3ydaemsix BemecTB. st coequnenus 1 mo-
MOTHUTENFHO TPOBOJWIM JKCHEpUMEHT ¢ 1%-HbIM BOJHBIM PacTBOPOM
(0,002 MMOJTb TEHCTBYIOMIETO BEIIECTBA) cOo mrTaMMoM E. coli. KoHTponem ciry-

M3ssectus MpkyTcKOro rocy1apcTBeHHOr0 yHUBEPCUTETA
Cepust «buosorus. Jxonorus». 2019. T. 27. C. 3040
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JKHIT TIOCEB TeCT-KyJbTyp Ha yamku [letpu ¢ PIIA Ge3 BHeceHHs B JIyHKH HCCIe-
nyembix coenmHeHni. [loceBbl nHKyOHpoBanu npu +30 °C, uepes 24 4 npoBou-
JIM PETUCTPALIUIO PE3YJIBTATOB: OTMEYAIM NPOSBICHUS OAKTEPULIIHOTO WK OaK-
TEPUOCTATUYIECKOTO NEUCTBUS TECTUPYEMBIX BEILECTB. Paguyc 30HBI MOJaBJIEHUS
pOCTa MUKPOOPTaHU3MOB BOKPYT JIYHKH C UCCJIENYEMBIM BEIECTBOM HU3MEPSUIU C
MOMOLIBIO MUJITUMETPOBOM JIMHEUKHU.

Pesynomamot u oocyrcoenue

[IpoBenéunrie nccineqoBanns MOKa3ald, 9To GocHOPHHAHOKCH C IK3OIHK-
JMYECKUM TPU(TOPITUIBHBIM 3aMecThTeNleM 1 oka3biBaeT OAKTEPULUAHOE JEHi-
CTBHE Ha IUTaMMbI E. coli u P. aeruginosa npu BHeceHuH B ayHKY 0,02 MMonb
JeHCTBYIOMETo BemecTBa (Tadm. 1, puc. 2). 3oHa mogasienus pocra E. coli co-
craBuna 3—5 mm (cM. puc. 2, 4), P. aeruginosa — 4 mm (cM. puc. 2, C), mpu 3ToM
KyJIbTypa P. aeruginosa 6onee WHTEHCHBHO NPOLYyLUPYET MUTMEHT MO CpaBHE-
HUIO ¢ KoHTposeM (cMm. puc. 2, C, D). Crniexyer oTMeTHTB, 4TO Pochopuranokcu 1
OKa3bIBaeT OAKTEPUIUIHOE JCHCTBUE Ha TaMM E. coli ipu 10-KpaTHOM CHYXKe-
HUU KOHIIEHTpau#u (CM. puc. 2, B).

Tabnuya 1

Bnusuue dpocdopunanokcuaa 1 (0,02 MM0b) Ha POCT HCCIIELYEMBIX TECT-KYIbTYD

Tect-kyBTypa Panunyc 30:;; 1';(:)1132[1[13;}1:1;3 ;‘)OCTa, MM,
E. coli 3 — 5*(0OakTepuiIHOE JIiiCTBHE)
P. aeruginosa 4 (GaxTepHLUAHOE OCHCTBHE)
S. aureus 5 (bakTepuocTaTHyecKoe JeiicTBIe)
B. cereus 0
B. thuringiensis 0

Ipumeuanue: * — 30Ha IOJABIEHUS POCTA BOKPYT JyHKU HEIPABUIBHON (HOPMBI

[Mo orHomieHMIO K S. aureus BBISBICHO OaKTEPHOCTATHYECKOE JEHCTBUE
(hocopunanokcua 1. 30Ha yrHeTeHHs pocTa cocTaBmia 5 MM (cM. Tabu. 1, puc. 3).

Lrammer B. cereus u B. thuringiensis oka3auch HEUyBCTBUTEIHHBIMU K CO-
equHeHwio 1 (cMm. Tabm. 1, puc. 4).

Oxazanoch, 4To cHHTe3upoBaHHBIE (ocopuHanokcuasl 2 U 3 c Oonee
JUIMHHBIMA TTOH(PTOPATKOKCHIILHBIMUA 3aMECTUTEIISIMUA B OTIHYME OT (ocdopu-
HaHOKcHAa 1 HE MOMABIAIOT POCT MTaMMOB E. coli u P. aeruginosa Tipu aHajo-
TUYHOM KOHIICHTPAIUK JICHCTBYIOIIETO BeliecTBa (Tadu. 2), HO IpU 3TOM, KakK U
coequHeHne 1, OKa3pIBalOT 0AKTEPUOCTATUYECKOE JCHCTBUE HA KYJIBTYpPY S. au-
reus (cM. Ta0um. 2, puc. 5).

Tabruya 2
Binsane dpocpoprunanoxcunos 2, 3 (0,02 MMoOIIB) Ha pOCT HCCIIETyEeMbIX TECT-KYIbTYP
TeCT—KyJ’[LTypa Pa)myc 30HBI IIOJABJICHUA pOCTa, MM
docpopunanokeun 2 (docpopunanokeun 3
E. coli 0 0
P. aeruginosa 0 0
5 (bakTepuocTatuueckoe aei- | 5 (bakTeprocTaTHuecKoe -
S. aureus
CTBHE) CTBHE)
B. cereus 0 0
B. thuringiensis 0 0
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Ciieyer OTMETHTbD, 9TO COCIUHEHUS 2 U 3 CTUMYJIUPOBAIH POCT KYJIBTYPHI
P. aeruginosa, npu 3TOM 0TMe4aIoch (Kak U B ciiydae coeaunenus 1) Gosnee uH-
TEHCUBHOE TNPOJIYIMPOBAHHE MUTMEHTA MO CPABHEHUIO C KOHTposieM (puc. 6).
[ony4yeHHbIe JaHHBIC MPECTABISIOT UHTEPEC C IENbI0 JaTbHEHIIIEr0 U3yUeHHUs
BIHSIHUS Hcceayembix hochopunanokcunos 1-3 Ha KynbTypy P. aeruginosa.

Puc. 2. bakrepunuaHoe neiictere pocdopunanokcnaa 1: Ha mramm E. coli. A — 0,02 Mmmomnb
1, B - 0,002 mmons 1; Ha utamm P. aeruginosa. C — 0,02 mmons 1; D — KOHTpOIb

Puc. 3. 4 — Gaxreprocrarnueckoe neiictere dochopunanokcuaa 1 (0,02 MMonb) Ha mTaMM
S. aureus; B — KOHTPOJb

U3sectust MpKkyTCKOro rocy1apcTBEHHOrO YHUBEPCUTETA
Cepust «buosorus. Jxonorus». 2019. T. 27. C. 3040
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Puc. 4. Bmusuue ¢ochopunanokcuaa 1 (0,02 mmoms): 4 — Ha wmTamm B. cereus,
B — xoutponb; C — Ha wtamMm B. thuringiensis, D — KOHTPOJIb

Puc. 5. Bakrepuocrarmueckoe aeiicteue Qochopunanokcuna 2 (4) u 3 (B) Ha mTaMM
S. aureus; C — KOHTPOIb

Puc. 6. Biusiaue dochopunanokcuno 2 (4) u 3 (B) Ha poct mrtamma P. aeruginosa; C—
KOHTPOJIb
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®dochoprunanokcu bl 2 U 3, KaK U COeqUMHEHUE 1, HE OKa3bIBAIM BIIMSHHS Ha
poct B. cereus v B. thuringiensis (cM. Tabin. 2, puc. 7).

Puc. 7. Bmustaue docpopunanokcunos 2 (4) u 3 (B) na mramm B. cereus, C — KOHTpPOIIb;
iusiHAE pochoprHanokcuoB 2 (D) u 3 (E) Ha mrramMm B. thuringiensis, F — KOHTpOJIb

3aknwouenue

HccnenoBanus mo oneHKe MUKPOOHOLMIHBIX CBOMCTB HOBBIX NpEACTaBUTE-
Jel TOoMUTOPATKAINPOBAHHBIX JHuOKcadochoprHaHOB TOKa3ad, 4To (ocdo-
puHaHokcua 1 Oka3piBaeT OaKTEPHIMIHOE JACHCTBHE Ha mTamMMbl E. coli u P.
aeruginosa, a pocopruHaHOKCHIIBI 2 B 3 HE MOJABIAIOT POCT ATUX KyIbTyp. [Ipn
9TOM B NPHUCYTCTBUU HCIIBITYEMBIX COENMHEHUU y P. aeruginosa ycuiuBaeTcs
nurMenTooopaszoBanue. llltamMmm S. aureus mposiBIIIET YyBCTBUTEINBHOCTD KO BCEM
TPEM UCHIBITYEMBIM COCJHMHEHUSIM, NP 3TOM OTMEYaeTcsi OaKTepuOCTaTHICCKUN
a¢pdekr. Uccnenmyembie nonudTopupoBaHHble AuOKcahocPOpPHHAHBI HE OKa3bl-
BalOT BIIMSHUS Ha POCT TOYBEHHON OakTepuu B. cereus W SHTOMOIIATOTEHHOU
Oakrepuu B. thuringiensis.
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Estimation of Bactericidal Activity of Fluorine-Containing
Dioxaphosphorinane Oxides
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Abstract. Design of new pharmacophore molecules, which contain vital phosphorus-
containing heterocycles and their derivatives, is one of the urgent tasks of bioorganic chemis-
try. In the present paper, we report the original data on the synthesis and bactericidal properties
of fluorine-containing dioxaphosphorinane oxides, representatives of the biologically im-
portant class of organic cyclic phosphates (nucleotides, phosphorylated carbohydrates, phos-
pholipids), which play an important role in biochemical processes. In recent years, these com-
pounds have been widely studied as promising precursors of drugs, monomers for the produc-
tion of biomedical materials, ligands for metal complexes, as well as building blocks for organ-
ic synthesis. Among them are substances with antibacterial, antiviral, fungicidal and insecti-
cidal activity. Special attention is paid to the directed synthesis of phosphorus-containing het-
erocycles with pharmacophoric fluoroalkyl fragments. In this study, we report on the synthesis
of some representatives of dioxaphosphorinane oxides with exocyclic fluoroalkyl substituents.
The target dioxaphosphorinane oxides were obtained by us in two stages based on the available
reagents (phosphoryltrichloride, fluorinated alcohols and 1,3-butanediol) under mild experi-
mental conditions. At the first stage, the synthesis of trifluoroethyl, tetrafluoropropyl and oc-
tafluoropentyl dichlorophosphates from phosphoryltrichloride and fluorinated alcohols is car-
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ried out in the presence of catalytic amounts of lithium chloride. In the second stage, cycliza-
tion of polyfluoroalkyl dichlorophosphates with 1,3-butanediol was used to construct six-
membered phosphorus-containing heterocycles. The reaction readily proceeds at a temperature
of —10 + 25°C for 5 h in the presence of pyridine in diethyl ether and leads to the formation of
4-methyl-2-(polyfluoroalkoxy)-1,3,2-dioxaphosphorinane 2-oxides with a preparative yield of
up to 71%. 4-Methyl-2-(2,2,2-trifluoroethoxy)-1,3,2-dioxaphosphorinane 2-oxide was obtained
by us for the first time in this work according to the developed technique. The structure and
composition of the synthesized individual representatives of the class of cyclic organic phos-
phates - polyfluoroalkylated phosphorinane oxides has been reliably proven based on NMR
spectroscopy data on 'H, °C, "F, *'P nuclei, IR spectroscopy and elemental analysis. The use
of two-dimensional homo- and heteronuclear NMR spectroscopy (COZY, HSQC, HMBC)
made it possible to confirm the existence of synthesized 4-methyl-2-
(polyfluoroalkoxy)phosphorinane oxides in the form of two isomers with a cis- and trans- lo-
cation of a polyfluoroalkoxy substituent at the phosphorus atom and the methyl group in 4 the
position of the phosphorus-containing cycle (isomer ratio ~ 1:1). The bactericidal activity of
the obtained cyclic phosphates was evaluated by the agar well diffusion method with respect to
the strains of Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus
cereus and Bacillus thuringiensis. Fish peptone agar was used for work, 0.02 mmol of the ac-
tive substance was added to the well in the form of an aqueous solution (for trifluoroethoxy
and tetrafluoropropoxy substituents for dioxaphosphorinane oxides) or an emulsion (for an
octafluoropentyloxy group with dioxaphosphorinane oxide). Cultures were incubated at
+30°C, and after 24 hours, results were recorded. Test-cultures under similar conditions with-
out adding the studied substances to the wells was used as a control. Studies have shown that a
previously unknown dioxaphosphorinane oxide with a trifluoroethoxy group has a bactericidal
effect on E. coli and P. aeruginosa strains, while compounds with longer polyfluoroalkoxy
substituents (with tetrafluoropropoxy and octafluoropentyloxy groups) do not inhibit the
growth of these cultures. At the same time, a 10-fold decrease in the concentration of dioxa-
phosphorinane oxide with the trifluoroethoxy group (0.002 mmol of the active substance) also
has a bactericidal effect on the E. coli strain. It should be noted that, in the P. aeruginosa
strain, there is an intensive production of pigment compared with the control in the case of
using all the studied phosphorinane oxides, regardless of the degree of fluorination of the
polyfluoroalkoxyl substituent. Strain S. aureus showed sensitivity to all three polyfluorine-
containing compounds, while there is a bacteriostatic effect. The synthesized compounds do
not affect the growth of B. cereus soil bacterial strains (which can cause toxic humans infec-
tions) and the entomopathogenic B. thuringiensis bacterium. The data obtained evidence that
fluorine-containing dioxaphosphorinane oxides could be successfully used as agents that inhib-
it the growth of conditionally pathogenic bacteria such as P. aeruginosa and S. aureus, causing
opportunistic humans infections.

Keywords: bactericidal activity, fluorine-containing dioxaphosphorinane oxides, 4-methyl-2-
(2,2,2-trifluoroethoxy)-1,3,2-dioxaphosphorinane-2-oxide, Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa, Bacillus cereus, Bacillus thuringiensis.
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