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Vicinal fluorocyclopentanol are valuable chiral synthetic blocks for the preparation of a number of natural and syn-
thetic biologically active substances Racemic cis-2-fluorocyclopentanols were separated into enantiomers by the ki-
netically controlled transesterification with vinyl acetate in the presence of lipases in organic media, High enantiose-
lectivity (ee > 98 %) and good yields of compounds were obtained for all substrates using Burkholderia cepacia
lipase, The fluorocyclopentanols were converted into enantiomerically pure 1,2-aminofluorocyclopentanes using the
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method, and the absolute configurations were determined using the Kazlauskas rule.
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Vicinal fluorocyclopentanol are valuable chiral synthetic blocks for the preparation of a number
of natural and synthetic biologically active substances [1]. These compounds are used to prepare
various biologically active compounds, in particular, prostaglandins and precursors of leukot-
rienes [1—4]. 2-Fluorocyclopentanols can be converted to prostaglandin F2a precursors, while
2-substituted cyclopentanols are the starting compounds for the preparation of L7 leukotriene
B4, a conformationally restricted leukotriene antagonist used in the enantioselective general syn-
thesis of (+)-Estron and Desogestrel [5]. Previously, we reported on the biocatalytic method for
the synthesis of chiral halogencyclopentanols and halogenocyclopentanols, which were obtained
by the chemoenzymatic transesterification of 2-halogencyclopentanols [6] (Scheme 1).
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In the present work, we continued these studies using fluorocyclopentanols to synthesize
new important synthetic blocks of biologically active compounds. First of all, we focused on the
synthesis of enantiomerically pure aminofluorocyclopentane 2, which we planned to obtain from
the 1,2-fluorocyclopentanole 1 (Scheme 2).
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Results and discussion. Synthesis of starting compounds. The stereoisomers of 1,2-fluoro-
cyclopentanols were synthesized from cyclopentane epoxides 3 [7]. With this end, the mixture of
epoxide and triethylamine hydrofluoride was heated at 80 °C for several hours. As a result, a ra-
cemic mixture of trans-2-fluorocyclopentanol 1 without impurities of cis-isomer 4 was obtained
in high yield (Scheme 3).

In the next step of the synthesis, trans-2-fluorocyclopentanols 1 was converted into racemic
cis-2-fluorocyclopentanols 4. For this, the compound trans-1 was oxidized using the Swern meth-
odology and treated at —80 °C with a mixture of dimethyl sulfoxide and oxalyl chloride for 1 h.
Then it was treated with triethylamine, resulting in the formation of 2-fluorocyclopentanone 3 in
high yield, 2-fluorocyclopentanone 3 was then reduced by triisobutylborane in THF to form ra-
cemic cis-2-fluorocyclopentanols. The analysis of NMR spectra of reaction mixtures showed that
cis-2-fluoro-fluorocyclopentanol 4 contained minor impurities of trans-isomer 1 (Scheme 3).
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In addition, racemic trans-2-fluorocyclopentanol 1 was oxidized by the Johns method. As a
result, 2-fluorocyclopentanone 4 was obtained in good yields. The ketones 3 were reduced by
sodium borohydride in methanol, triisobutylborane in THF and H-Dibal. Recovery of 2-fluo-
rocyclopentanon 3 with sodium borohydride in methanol yielded a mixture of cis- and trans-iso-
mers in the ratio of 70 : 30. The reduction with triisobutylborane gave the diastereomers in
the ratio of 75 : 25, and the reduction with H-Dibal resulted in the diastereomeric ratio of 55 : 45.
The diastereomers were separated by column chromatography.

Resolution of 2-fluorocyclopentanols. Previously, chiral cis-2-fluorocyclopentanols 4 were not
obtained, although the racemic isomers of 2-fluorocyclopentanols, as well as 2-fluorocyclopen-
tanols, were described as the mixtures of cis- and trans- isomers [8, 9].
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For the resolution of racemic 2-fluorohydrins 4, we used several highly effective lipases, which
were earlier used and showed the high effectivity on a number of transesterification reactions in
organic solvents. Vinyl acetate or isopropylidene acetate were used as acylating agents. We have
tested Candida Antarctica (CAL-B), Pseudomonas cepacia (PCL), and Burholderia cepacia (BCL)
lipases as biocatalysts. The best results (the highest ee) were obtained with BCL, and, therefore,
we chose this lipase. The enzymatic esterification with vinyl acetate in the presence of BCL re-
sulted in the resolution of racemic cis-fluoro-cyclopentanols into enantiomerically pure, optically
active stereoisomers. The esterification was performed at room temperature until the conversion
attained 50 %. In all cases, the high enantiomeric excesses (e¢’s) were obtained.

After the column chromatography, optically active alcohols and acetates were obtained
with an optical purity of 98—99 % ee. Acetates 5 were hydrolyzed in a phosphate buffer at pH 7.2
in the presence of PCL lipase. As a result of hydrolysis, optically pure acetates 5 were obtained
in contrast to the unreacted alcohols of the opposite configuration.

Transesterification with vinyl acetate proceeded for 6—12 h until the 50 % conversion into
acetates 3, 6. One of the enantiomers in the racemic mixture reacted and turned into acetate, and
the second enantiomer did not react with vinyl acetate. The optical purity of the acylated pro-
ducts was determined by the derivatization with (R)- or (S)-methoxy-trifluoromethylphenyla-
cetic acid (Mosher’s acid) according to the established protocol. For (§)-acetate, the achievement
of 50 % conversion by the enzymatic acylation was established by analyzing the "H NMR spectra
of the enzymatic separation esters. As a result of the enzymatic resolution and subsequent chro-
matography, optically active (—)-(1R, 25)-fluorocyclopentanols and (—)-(1R,2R)-acetates with
an optical purity of 98-99 % were obtained.

The acetates were purified by the distillation in vacuo and then hydrolyzed in a phosphate
buffer at pH 7.2 in the presence of BCL. As a result of the hydrolysis, optically pure (+)-(1R,2.5)
and (—)-(1R,2R)-fluorocyclopentanols were obtained. The additional low-temperature crystal-
lization of fluorocyclopentanols 4 in pentane allowed the preparation of optically pure alcohols
(H)-(1R, 25)-4 and (—)-(1R,2R)-4, which was established by the derivatization of the compounds
with Mosher’s acid. Similarly, the acylation of racemic trans-cyclopentanol with vinyl acetate in
the presence of BCL under kinetically controlled conditions (50 % conversion of the a-fluoro-
cyclopentanol) led to the formation of (—)-(1R,2S)-alcohol and (+)-(1R,2R)-acetate, which
were purified by chromatography. The hydrolysis of (+)-(1R,2R) acetate 3 in a phosphate buffer
at pH 7.2 gave the second stereoisomer of trans-cyclopentanol (+)-(1R,2R)-1 with high optical
purity. Optically pure 2-fluorocyclopentanols are colorless low-melting substances that are stable
at room temperature or in the refrigerator. No racemization during the processing and storage
was observed. The structure of the compounds was confirmed by spectroscopic studies. The NMR
spectra allow us to easily identify the cis- and trans-isomers. For example, in the "H NMR spectra
of cis-isomers, the signal of CHX protons was displaced to the weak field (Scheme 4).

We have used fluorocyclopentanols synthesized for the synthesis of aminofluorocyclopen-
tanes of considerable interest as key reagents in the synthesis of a number of important biologi-
cally active compounds.

Optically pure 1,2-fluorocyclopentanols were converted into 2-fluorine aminocyclopentanes
by the Mitsunobu reaction. The reaction proceeded with the inversion of the absolute configu-
ration containing a hydroxyl group at the carbon atom. For the production of aminofluoro-
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cyclopentanes, cis-(1R,2R)-fluorocyclopentanol 4 was dissolved in tetrahydrofuran and triphe-
nylphosphine and phthalimide were added to the solution. After the cooling to 0 °C, diethyl
azodicarboxylate (DEAD) was added, and the reaction mixture was stirred overnight at room
temperature. Upon the completion of the reaction, the solvent was evaporated. 2-((1R,2S)-2-
fluorocyclopentyl)isoindoline-1,3-diones 7, 9 were purified by column chromatography. As a
result, (S,R)-phthalimide was obtained in 70 % yield. Then phthalimides 7, 9 were hydrolyzed
with 6N hydrochloric acid to result in hydrochloride (S,R)-cyclopentylfluoramine 8 and hyd-
rochloride (R,S)-cyclopentylfluoramine 10. The optical purity was controlled by Mosher’s
acid derivatization method [10].

The products 7, 9 were then treated with hydrochloric acid to form aminofluorocyclopen-
tane hydrochlorides 8, 10. As a result, trans-1,2-fluorocyclopentanol 1 was converted into the
cis-1,2-aminofluorocyclopentanes 8, 10. Pure products with an enantiomeric excess of 95 % were
obtained (Scheme 5).
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The Kazlauskas rule [11] was used to determine the absolute stereochemistry of enantio-
merically pure products. The Kazlauskas rule is an empirical model based on the postulate that
the enantioselectivity is proportional to the difference in size between large (L) and middle (M)
substituents in the substrate. According to the Kazlauskas rule, these substitutes are located in
two different pockets of the active site of an enzyme, according to their size, which determines the
absolute configuration of the products in the enzymatic reaction. According to the Kazlauskas
rule, the biocatalytic acetylation of 2-fluorocyclopentanoles 1, 4 should be (R)-selective. Con-
sequently, the biocatalytic transesterification of cyclopentanols should lead to the formation of
(1R, 25)-acetates 5 and (15, 2R)-2-fluorocyclopentanoles 4.

So in this work, racemic cis-2-fluorocyclopentanols were resolved into enantiomers by the
kinetically controlled biocatalytic transesterification with vinyl acetate in the presence of Bur-
kholderia cepacia lipase in organic media. The high enantioselectivity (ee > 98 %) and good yields
of compounds were obtained for all substrates. Fluorocyclopentanols were converted into enan-
tiomerically pure 1,2-aminofluorocyclopentanes using the Mitsunobu reaction. The enantiome-
ric purity of the compounds was determined by Mosher’s acid derivatization method, and the
absolute configurations were determined using the Kazlauskas rule [12, 13].

Experimental Part. '"H NMR and ">C NMR spectra were recorded in a CDCl, solvent on a
500 MHz spectrometer at ambient temperature. The chemical shifts (8) are given in ppm with
respect to TMS as the internal standard. Signals: s, singlet; d, doublet; dd, doublet of doublet; td,
triplet of doublets; t, triplet; m, multiplet; br s, broad singlet. The constants of connection J are
given in Hertz. All reagents and solvents were purchased from commercial firms and used wi-
thout special purification, unless otherwise specified. Column chromatography was performed
on silica gel 60 (70—230 mesh) using the indicated eluents. Optical rotations were measured on
the Perkin-Elmer 241 polarimeter (sodium D line at 20 °C). Melting points are not corrected.
All reactions were carried out in a carefully dried glass dish. Lipase isolated from Burkholderia
cepacia (Amano PS) was purchased from Amano Pharmaceutical (Japan). Progression of the
reactions and separation of the products by column chromatography were monitored by analy-
tical thin layer chromatography (silica gel 60 F254-plate-Merck, Darmstadt, Germany), and
the products were visualized with anisaldehyde. The purity of all compounds was verified using
NMR measurements.

Rac-trans-2-fluorocyclopentanol (1). To 6.00 ml (5.78 g, 0.069 moles) of cyclopenten oxide in
70 ml of 1.0 M triethylamine trihydrofluoride, we added 20 ml of poly(hydrogen fluoride) pyri-
dinium slowly via a polypropylene syringe, at 0 °C at the magnetic stirring, The mixture was left
warmed to room temperature and then stirred for 3 h, The consecutive treatment with water,
diethyl ether extraction, washing with aqueous sodium hydrogen carbonate, drying with anhy-
drous magnesium sulfate, and concentrating on a rotary evaporator gave an oil, which was puri-
fied by the distillation in vacuo Yield 3.65 g (50 %), bp 55—57 °C (20 mmHg).

'H NMR(300 MHz, CDC1,): 8, 1.3—2.00 (m, 6 H), 3.25 (br s, 1 H), 4.30 (d,m, J 14, 1 H),
490 (ddt, J 52.0, ] 8.4 and J 2.8, 1H).

BC NMR (75.4 MHz, CDCL,), 8¢: 19.7 (d, J 1.7), 29.0 (d, J 21.54), 31.2 (d, J 1.7), 77.0 (d, ]
27.2),98.9 (d,J 177).

NMR "F, §,-185 ppm.

Found, %: C 57.35; H 8.78, C;H,FO, Calculated, %: C 57.68; H 8.71.
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Rac-2-fluorocyclopentanone (3). 3.6 ml (50 mmol) of DMSO in 10 ml of methylene chloride
at =70 °C was added dropwise to a solution of oxalyl chloride (2.9 g, 23 mmol) in 40 ml of me-
thylene chloride. Trans-2-fluorocyclopentanol (20 mmol) was added at the same temperature,
and the reaction mixture was stirred for 20 min. The temperature was then raised to —55 °C, and
16 ml of triethylamine was added. The reaction mixture was stirred for 20 min, warmed to 0 °C,
and poured into a 1 M aqueous solution of hydrochloric acid, The aqueous phase was separated
and extracted with methylene chloride, the combined extractes were washed with water and
dried over anhydrous sodium sulfate. The solvent was distilled off at the atmospheric pressure
with an effective column.

Synthesis of rac-cis-fluorocyclopentanols (4). To fluorocyclopentanone 3 (10 mmol) in 50 ml
of methanol, we added sodium borohydride (0.12 mol) at 0 °C, and the reaction mixture was
stirred for 2 h at room temperature. Next, NH,Cl (11 mmol) was added and the reaction mix-
ture was stirred for 0.5 h, filtered off, evaporated under reduced pressure, and the residue was
extracted with methylene chloride. The extract was then dried over Na,SO,. The solvent was
removed under reduced pressure and the residue was distilled under vacuum. The yield 70 %, bp
55 °C (15mm Hg).

'H NMR (500 MHz, CDCL,): 8 1.25-1.35 (m, 2H, CH,)), 1.5-1.70 (m, 5H, CH,CH,)), 2.0-2.1
(m, 1H, CH,), 2.4 (br, 1 H), OH), 3.78 (d, 1H,J = 5, CHOH), 4.69 (dd, J,; - =40 Hz, J =3 Hy,
1H, CHF).

C NMR (125.74 MHz, CDCl,): 20.90 ¢, 22.00 ¢, 28.50 ¢, 30.10 ¢, 70.0 ¢, 92.87.

Chiral-1,2-fluorocyclopentanols. (7R, 2R)-2-Fluorocyclopentanol-1 (1R, 2R)-1. Racemic
alcohol 1 (10 mmol) was dissolved in MTBE, vinyl acetate (30 mmol) was added as an acy-
lating agent. Then the Amano PS (0.1 eq) was added, and the reaction mixture was stirred over-
night at room temperature. The course of the reaction was monitored by NMR. When the reac-
tion was completed, the lipase was filtered off, and the solvent was evaporated. The residue (mix-
ture of cyclopentanol and acetate) was separated by column chromatography. Optical purity
was controlled by Mosher’s acid derivatization.

(1R,2R)-2-Fluorocyclopentyl acetate 5: Yield 45 %.

(1S, 28)-2-Fluorocyclopentanol-11, Yield 45 %, [oc]D20 =+12 (CHCI,).

(18,285)- Fluorocyclopentane-1-ol (18, 25) -1. Racemic alcohol obtained in the previous
step (1 eq) was dissolved in MTBE and vinyl acetate (3 eq) as an acylating agent and Amano PS
lipase (0,1 eq) as a biocatalyst were added. The reaction mixture was stirred at room tempera-
ture for 12—14 h. The reaction was monitored by NMR. When the reaction was completed,
the lipase was filtered off, and the solvent was evaporated. The residue (mixture of alcohol and
acetate) was separated by column chromatography. Optical purity of the product was established
by the Mosher acid derivatization.

(18,28)-Flurocyclopentanol: Yield 45 %, o], 0= +11 (CHCl,).

(1R,2R)-2-Fluorocyclopentyl acetate: Yield 45 %.

(1R,2R)-2-Fluorocyclopentyl acetate (10 mmol) was dissolved in MTBE, phosphate
buffer (0.05 M, pH =7.2). Novozyme 435 (0.2 eq) was added, and the reaction mixture was stir-
red at room temperature for 14 h. The course of the reaction was monitored by NMR. When
the reaction was completed, the lipase was filtered off. The organic phase was separated from the
water phase. The water phase was extracted 2 times with MTBE. The combined organic extracts
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were dried over sodium sulfate and evaporated. Optical purity was determined by the Mosher
acid derivatization, The yield of (R, R)-alcohol was 95 %, [oc]D20 =-5.5 (CHCl,).

(18, 28)-2-Fluorocyclopentanol, [OL]D22 = +10.3 (CHCI,, ¢ = 1.1). Spectral data correspond
to the literature data [6].

((1R, 25)-2-Fluorocyclopentyl) isoindolyl-1,3-dione. (1R, 2R)-Fluorocyclopentan-1-ol
(0.02 mol) was dissolved in absolute THE. Triphenylphosphine (0.024 mol) and phthalimide
(0.02 mol) were added to the solution. Then the DEAD was added to the reaction mixture at the
cooling with an ice-water bath, and the mixture was stirred overnight at room temperature. When
the reaction was completed, the solvent was evaporated, and the the residue was purified by co-
lumn chromatography, The yield of (S, R)-phthalimide is 70 %.

"HNMR (500 MHz, CDCL,): 8, 1.75 (m, 2H, CH,), 1.90 (m, 2H, CH,CH,), 2.6—2.8 (m, 2H,
CH,), 4.5 (d,m, 1H, =5, CHOH), 5.2 (dm, J,, ;=50 Hz, 1H, CHF), 7.83; 7.91 (C4H,).

(1R,2S5)-1-Amino-2-fluorocyclopentane). ((1R,25)-2-Fluorocyclopentyl) isoindolyl-1,3-di-
one was dissolved in 6N hydrochloric acid and refluxed for 5 h. When the reaction was com-
pleted, the precipitate (phthalic acid) was filtered off. The solvent was evaporated. In the residue,
pure (15,2R)-fluorocyclopentylphenamine hydrochloride was found. The optical purity of the
product was determined by Mosher’s acid derivatization. Yield of 90 %, ee =95 %, [OL]DZO =-9.98
(C=0.1, Ethanol). Optical purity was controlled by Mosher’s acid derivatization method.

'H NMR (DMSO-Dy), 8, ppm, ( J, Hz): 8,; 1.9 m (2H, CH,); 1.95 m (2H, CH,); 2.3 m
(2H, CH,); 3.2 m (2H, CH,); 4.5 m (CHNH,,, 1H); 5.0 d (J,; 55, CHF); 6.78 ¢ (2H, NH,").

BC NMR (125.74 MHz, CDCL,): 8.: 19.90 ¢, 28.00 ¢, 30.50 ¢, 31.10 ¢, 77.0 d J 28, 98.0 d
J 180 (C-F).

YENMR, 8. -190 ppm.

Found, %: C 43.45; H 8.21. C;H,,CIFN. Calculated, %: C, 43.02; H, 7.94.
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OEPMEHTATUBHUN CUHTE3 EHAHTIOMEPHO YMCTUX
1,2-OTOPIIUKJIOAJIKAHOJIIB I 1,2-AMIHOOTOPIINKJ/JIOAJIKAHIB

BinuHambti GTOPONMKIONEHTAHOMN € TIHHUMH XipAJIbHUMKM CHHTETUYHUMU OJOKAMU /ST OTPUMAHHS PSIY
MIPUPOIHUX | CHHTETUYHMX GiOJOTIYHO aKTUBHUX peuoBuH. 11i criosyKu BUKOPUCTOBYIOTh Y CUHTE31 PisHUX 6io-
JIOTIYHO aKTUBHMX CIOJIYK, 30KpeMa IIPOCTAIrJIaH[UHIB 1 IIPeKypCcopiB JelKoTpieHiB. /s noaily pameMiyHux
2-droprigpuHis 6y BUKOPUCTaHI KiJibKa BUCOKOE(hEKTUBHIX JIiTIa3, IKi B TIOTIEPEHIX OCIIUKEHHSAX TOKa3aIH
BUCOKY e(eKTHBHICTh Ha GaraThOX PEaKIlisx mepeerTepudikaliii B OpraHivHUX PO3YMHHUKAX. BiHinarerar abo
i30TIPOTILJIIEH areTaT BUKOPUCTOBYBAJIM SIK alleTHJIO0Ui areHTH. PamemivHi yuc-2-propuukioankanonn Gyan
po3ijsieHi Ha eHaHTiOMepH B Pe3yJbTaTi KiHeTHYHO KOHTPOJIBOBAHOI IepeecTeprdiKarii BiHimameTary B mpH-
cyTHOCTI GiokaTtasizaTopis. Bucoky eHaHTtioceqeKTUBHICTD (ee > 98 %) i Xopoummii BUXil OTPUMAHO s BCIX
cyOCTpaTiB 3 BUKOPUCTAHHAM Jtinasu Burkholderia cepacia. D TopIiukIoankaHoIu EPETBOPUIIH B EHAHTIOMEPHO
upucTi 1,2-aMiHODTOPIMKIOAIKAHN 3 BUKOPUCTaHHAM peakilii MiiyHoby. Peaxkiiis Bindysasiacs 3 iHBepcieto ab-
COJTIOTHOI KOHGITypallii Ha aToMi BYTJIEITIO, IO MICTUTh TiPOKCUIBHY TPyIy. EHaHTiOMEpHY YHCTOTY CIIONYK
BU3HAYEHO METOOM JieprBaTr3allii KucjaoToro Moiepa, a abcooTHy KOHMITypalliio BCTAHOBJIEHO 32 METOI0OM
Kasmayckaca. 3rigno 3 mpaBuiioMm Kasyayckaca, 6iokaTaniTHUHE alleTHIIOBaHHS 2-GTOPIUKIONEHTAHOIB TOBH-
HHO 6yTH (R)-ceJeKTUBHUM. TakuM YMHOM, €HaHTIOCENIEeKTUBHICTh Ha PiBHI ee > 98 % i Buxin Ha pisHi 90 %
OTPUMAHO JIJIsT BCiX CyOCTpaTiB.

Kmouoei cnosa: cmepeoximis, 6iokamanis, ninasa Burkholderia cepacia, pmopuyuxnoanxanonu, aminopmopuyuxio-
anxanu, npasuno Kasnaycxaca.

0.0. Konoosincna,
O.C. Bepésxa, A.O. Korodsicna

WHctutyT 6roopranudeckoil xumun u Hedrexumun HAH Ykpaunst um B.I1. Kyxaps, Kues

E-mail: oikol123@bpci.kiev.ua

GOEPMEHTATUBHbBIVI CUHTE3 9HAHTUOMEPHO YMCTBIX
1,2-OTOPIIUKJIIOAJIKAHOJIOB 1 1,2-AMNHO®TOPIINKIOATKAHOB

BI/IHI/IHa]IbeIG (I)TOPOLII/IKJIOHCHTaHOJIbI ABJIAIOTCA IMEHHBIMU XUPAJbHBIMU CUHTETUYECKUMU 610KaMm JIJIA 110~
JIydeHUsd pA/la NPpUPOAHBIX U CUHTETUYECKUX OMOJIOTNYECKN aKTUBHBIX BENIECTB. It coeIMHEHNA NCIIOJIb3Y -
IOTCA B CUHTE3€ PA3JIMYHbIX 6I/IOJIOI‘I/I‘{6CKI/I AKTUBHBIX COGI[I/IHGHI/IfI, B YaCTHOCTU TIPOCTAIJIAaHAWMHOB N TIIPEKYP-
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0.0. Kolodiazhna, O.S. Veriovka, A.O. Kolodiazhna

COPOB JIEUKOTpHEHOB. [1JIst pasjesieHnst paleMuueckux 2-pToprupuHOB ObLIM KCIOJIb30BaHbl HECKOJIBKO BbICO-
K03(HEKTUBHBIX JINIA3, KOTOPBIE B TIPEALIIYNINX WMCCIEOBAHNUAX TTOKA3aJIN BBICOKYIO 3(DGhEKTUBHOCTD HA
MHOTUX DPEeaKIUsX TepeaTepuduKanuyi B OPraHUYECKUX PACTBOPUTENSIX. BUHMIAIIETAT WM U3OIPOIUIU/IEH
aTeTaT MCIOMb30BaM B KAUECTBE AIlMJIMPYIONINX areHToB. PareMuveckue 4uc-2-(hTOPIUKIOATKAHOIB GBI
pasesieHbl HA SHAHTUOMEDPBI B Pe3yJIbTaTe KMHETHYECKU KOHTPOJIUPYEMON repeaTepuduKanu BUHUIAIeTa-
TOM B TIPUCYTCTBUY GHOKATATM3aTOPOB. BbIcOKas aHAHTHOCETEKTUBHOCTD (e¢ > 98 %) 1 XOpoTIImit BBIXOJ TTOJTY-
YeHbI VIS BCeX CyOCTPATOB ¢ MCI0JIb30BaHeM Junasbl Burkholderia cepacia. DToprivknioaakaHo bl TTPEBPATIIN
B SHAHTHOMEPHO YKCThIE 1,2-aMUHOGDTOPITMKIOATKAHBI C NCITOAb30BaHNEM peakinu MuttyHoOy. Peakiust mpo-
TeKaJa ¢ MHBepcHedl abCoMOTHON KOHMUIypallui Ha aTOMe YIJepoa, COAEPKAIIEro MHAPOKCUAbHYIO PYIIILY.
IHAHTHOMEPHASI YNCTOTA COEMNHEHHIT OTIpeieIeHa METOIOM JIePUBATH3AINH KUCI0TON MoTiepa, a abcooTHas
koHGurypanus ycranossiena mo mMerony Kasmayckaca. Corsacuo npasuny Kazmayckaca, 6rokaTaquTiyeckoe
aleTUIMpoBanue 2-GTOPIUKIONEHTAHOIO0B 1,4 noJKkHO ObITh (R)-cemekTrBHBIM. TakuM 00pa3oM, 9HaHTHOCE-
JIEKTUBHOCTb Ha YPOBHE ee > 98 % u BbIxXo]| coeinHeHui Ha yposHe 90 % 110orydeHbl 17151 Bcex cy6eTpaToB.

Kntoueewvte cnoea: cmepeoxumus, 6uoxamanus, munasza Burkholderia cepacia, ¢pmopuuxnoanxanonot, amunogpmop-
yuraoarkanwt, npasuno Kasnaycraca.
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