KopucHa mogernb BigHOCUMTLCA A0 XiMil ranoreH3amilleHuX ankeHis, a came, Ao 1,1-gieTnnkapbokcum-2-i3onponokcu-
2-TpucpropmeTUneTUneH (gani, cnonyka) 3 NoTeHUiMHMMN Gi3ioNoriYHMIK BNAaCTUBOCTAMMU, siKi MOXYTb NPOSABRAATACA 3a
paxyHOK HasiBHOCTI B OyA0OBi MONEKynu CnpsPKEHOI cnCTeEMM, LIO BUHWKAE MK MOABIMHMM 3B'A3kom Ta rpynamm C=0 y
cknagi ediipHux rpyn, a BMCOKa peakuiiHa 3gaTHiCTb 3abesnedvyeTbCa eneKTPOHHMM BMIMBOM Ha MOMekyny 3 GoKy
eneKTPOHEraTMBHMX TPbOX aTOMIB OTOPY Ta i30NPOMNOKCUMPYNN.

CTpykTypHi aHanom cnonykun 1,1-gieTunkapbokcn-2-i3onponokev-2-1pudtopmeTUneTUIEH B NiTepaTypi onmcaHo.

Hanibnwkummun CTpYyKTYPHMMW aHanoramu Cronyku € nikapceki 3acobu, ski 3a XximiyHow OygoBoto €
ranoreH3amilleHnmy anipaTmyHNMM HacYeHVMM Ta HeHacnyeHVMMK crioflykamu. 3 XMOpOBaHWUX BYIMEBOAHIB KpiM
xnopodopMy B MEANYHY MPaKTUKY YBINLLAM TPUXIOpPETUNeH Ta xnopetun [1, 2]:

H-T=C-f|3' CH,;-CH,Cl
cl Cli
TpuxnopeTuneH Xnopetun

Y 1950-TMx pokax BigkpuTa HOBa rpyna pigkux 3acobiB Ans iHranAuinHoro Hapko3y - ptopoBaHi ByrneBoAHi. JaHi
pPeyoBMHU MalTb Gifblly MO3UTUBHUX XapaKTepPWCTUK, HK nonepenHi Nikapceki 3acobu, BOHW Npu3BOAATb A0 binbLu
rmMBOoKOro Hapko3y, He BiOHOCATLCS OO0 BUOYyxoHebe3neyHux peyvyoBUH, MpU iX 3aCTOCYBaHHI CMOCTEPIraeTbCa MeHLue
nobiyHnx edekTiB, xapakTepmsyloTbCa Kpawmm ynpaeniHHAM. [lpeAcTaBHUKOM Uiei rpynu nikapcbkux 3acobiB €
®TOpOTaH, XiMiyHa Ha3ea - 1,1,1-TpudTop-2-xnop-2-6pomeTaH (FanotaH, HapkoTaH ®nyoTtaH):

CF;-CHBrCl

dTOpoTaH

Came HasiBHiICTb aToMiB (bTopy Hagae MOJeKkyni xapakTepHi ¢isvMko-xiMiuHi Ta d¢hapmakonoriyHi BnacTUBOCTI.
dTOpPOTAH € MOrYyTHIM HapKOTM3YHOUMM 3aco0OoM, LU0 A03BOMSIE BUKOPUCTOBYBATU MOM0 CamMOCTIMHO (3 MmoBiTpsaMm abo
KWCHEM ), AN [OCATHEHHA XipypriYHoi cTaii Hapko3y abo y AKOCTi KOMMOHEHTa KOMGIHOBAHOTO HApKO3Yy Pa3oM i3 iHLMMM
3acobamu ons Hapko3y, Hanpuknag, i3 okevaom asoty [1].

AsTOpamu po6otn [3, 4] onnucaHo MeToq BBEAEHHS MpPU BUMKOPUCTAHHI OOCTYNMHOro oTopoTaHy drapmMakodopHOi
rpynu -CF.CHBrCl po anidaTtMyHoro naHutora Ta apoMaTUyHOrO KifbLs 3 MeTO crHTe3y 6iorioriYHO akTMBHMX CMOMYK 3
nonigropankokcurpynamu.

B pob6orTi [5] omnmcaHo meTton cnHTesy 1,1-guuiaHo-2-xnop-2-TpudptopMeTUneTuneHy, Skui 3a xiMmiuHow 6ynoBoto
noAiGHWI 0O CNOMyKM KOPUCHOT MOAENi, Ta CUHTE30BaHMI peakuieto aunnioBaHHA ManoHOAVHITPUIY MeTUnoBuM edipom
TPMTOPOLITOBOT KMCNOTU B MPUCYTHOCTI MeTUnaTy HaTpito 3 nocnigytoyoto obpobkoto NpoaykTy nepLuoi cragii peakuii
N'aTMXnopucTum doccopom.

Cnonyka 1,1-gieTnnkap6okcun-2-30nponoken-2-TpnudpropMeTnneTMneH nonicyHKLioHanbHa, MICTUTb B MOMeEKyri
O4HOYaCHO 3 aToMamu GTOpy, NPONOKCUIPyNy, NOABINHUIA 3B'A30K, ABi CkNnagHoedipHi rpynu, TOMy 34aTHa BUKOHYBATU
ponb doTop(ranoreH) BMiCHUX CUHTOHIB B OpraHiYHOMY CUHTE3i 3 METOK CTBOPEHHS OpuriHanbHUX GioMNoriYyHO aKTUBHUX
MOReKyn.

BeeneHHs1 cbrop(ranoreH) BwmicHMX dhapmakodgopiB A0 cknagy anigatmyHmx abo UMKNIYHMX (HacuyeHux Ta
HeHacn4eHMx) Monekyn NpM3BoOAMTb A0 NiABULLEHHS PO3YMHHOCTI LMX CMONYK B Ninigax Ta pobutb nikapceki 3acobu, siki
CTBOPEHi Ha OCHOBI AaHUX CNOMYK, ePeKTUBHILLMMM Yy 3B'A3KY i3 NerkicTio iX TpaHCNopTy B opraHi3mi [4, 6].

Cnonyka 1,1-gietnnkapbokcum-2-30nponokcn-2-TpuTopMeTUneTUNeH CUHTE30BaHa 3 METOK OTPUMAaHHA HOBOTO
nonigyHKLioHansHOro (PTOPBMICHONO CUMHTOHY AN MOAANbLUIOrO BMBYEHHSA 1i (Pi3MKO-XiMiyHMX Ta  6ionoriyHmx
BMacTUBOCTEN.

B ocHoBY KOpuCHOi Mofeni nocTaBneHo po3pobKy cnocoby oTpuMaHHsa cronyku 1,1-gieTunkapbokcn-2-isonponokcn-
2-TpudptopmeTMneTMneH 3 MOTEHUiMHMMM i3i0NOoriYHUMM BNacTMBOCTAMM, Sika OTpMMaHa peakuielo auusioBaHHSA
AietTmnosoro edipy ManoHOBOT KMCIOTWU aHrigpuaoM TpMATOPOLTOBOI KMCMOTM (abo TPMATOPOLTOBOO KUCMOTO) B
NPWUCYTHOCTI MeTUNaTy HaTpito 3 nocnigyto4o ob6pobkoto NPOAYKTY NepLUoi cTagii peakuii n'aTuxnopuctmm docgopom B
AanxnopeTaHi, a NnoTiM i30MponifioBUM CNMPTOM 3 HarpiBaHHAM peakLinHOT CyMilLli.

Monekyna manoHoBoro edipy Mae akTMBHY MeTUMEHOBY rpyny i nposense nigsvweHy C-H akmmBHiCTb, TOMy no
MiCLIt0 METUMEHOBOI MPYNU MOXHa BBECTU (HTOPBMICHWUIA 3aMiCHMK Ta i30MPOMNOKCUIpYNy Ans HadaHHSA opuriHanbHin
MoneKyni NonidyHKLiOHaNbHOCTI.

Peakuii npoBoamnucs y cuctemi 6€3BoOHNX PO3YMHHKKIB (i3onponaHon - AuxrnopeTtaH) 3 BUKOPUCTAHHAM HaOJMLLKY
aHrigpnagy TpudTOpoLTOBOi KMCNoTn (abo TpMdTOpPOLTOBOI KMCNOTM), @ MOTiM i30MpOoMifoBOro CNUpTy 3 METOH
3abe3neyeHHss OTpuMMaHHsa cronyku 1,1-gieTunkap6okcn-2-3onponokcn-2-tpucptopmeTuneTnned 3 MNOTEHUIAHMMU
dpizionoriyHMMu BNactMBocTamMu (cxema 1):



Cxema 1.

nagn. CF,COOH, CH,ONa PCl,
CH,(COOC,H;), CF;-C=C(COOC,Hy)
-CH,OH, -H,0 “ONa - NaCl, -POCl,
(npoaykT A)

izo-C,H,OH, to
— = CF,-C=C(CO0OC,H,) — > CF,-C=C(COOC,H,)

el - Hel “OCH(CH,),
1,1-gieTMnkap6okcn-2-xmnop- 1,1-pieTunkapbokcn-2-isonponokcu
-2-TpupTopmMeTUNETUNEH -2-TpudpTopmeTUneTUneH
(npomykT B) (nponykT C)

B IY-cnekTpi cMHTE30BaHOi CNOMYKM CNOCTEPIralTbCa CMYIU NOIMWHAHHA, AKi xapakTepHi ans rpynu -CF3 B obnacri
400, 415, 470, 560, 905, 995, 1180, 1230, 12950M'1, ans rpynn -COC2Hs B o6nacti 1050-1 150em™". Yactotn noAaBiHMX
3g'A3kie C=C 3HaxopaTbCs B obnacti 1315, 1600cm™, a -C=0 B o6nacti 1735om ™.

B TMP-cnekTpi CvHTE30BaHOi CMOMNYKU cCrlocTepiraloTbCa curHamm: y sBurmagi ayonety npu 1,031m.4., Skui
BiANOBigae WecT NnpoToHaM ABox rpyn -CHs 3anuiiky Mmonekynu isonponaHony (TEoOpeTUYHO AaHWIM curHan y Burmagi
nyonety B MNMP-cnekTpi momnekynu isonponaHony cnoctepiraeteca npu 1,13m.4.), y Burnagi tpunnety npu 1,184m.4.,
SAKUW BiAnNoBiAae WwecTn npotoHam Asox rpyn -CHs cknagHoedipHux bparmeHTiB Mornekynu, centeTy npu 3,473m.4.
npoToHy rpynu -CH 3anuwky Monekynu isonponaHony (TeopeTuyHo AaHui curHan y surnagi centety B [NMMP-cnekTpi
MOJIEKYNK i30MponaHonly crnocTepiraetbca npu 3,2vm.4.), mynbminneTty npu 4,069-4,139m.4. 4OTUPLOX MPOTOHIB B
dparmeHTax -OCH2 cknagHoeipHUX rpyn MOMeKynu.

TakMM YMHOM, MOXHa 3pOOUTU BUCHOBOK, LLO CMoyKa 3 NOTEHUIMHMMM hi3ionoriyHMmM BNacTMBOCTSIMM, aHanoriyHo
[0 BigoMux ranoreH(drop) BMiCHMX NiKapCeknx 3acobiB Moxe OyTM NepcrnekTMBHOK AN MOJAnbLUOro BUBYEHHS SK
NOTEHUiHO cpidionoriyHe akTMBHA.

MeTtoanka cuHTesy 1,1-gieTunkapbokcu-2-isonponokcn-2-TpudropmeTmneTmneH.

MpurotyBaHHa po3unHy Ne1 (I CTtagia peakuii).

6,13r HaTpito meTanesoro (0,268 mornb) po3unHalTe B 250mMn MeTaHony 6e3BogHOro, AoAalTs KpannsaMmu yepes
AinuneHy ninky 43,0r gieTunosoro edipy mManoHoBoi kucnot (40mn, 0,268monk) Ta 62,0r TpMATOPOLTOBOI KMCMNOTU
(40mn, 0,543 monb) npu nepemillyBaHHi peakuiiHOT Cymiwi Ta HarpiBaHHi. Kun'atatb cymiw npotarom 6 roauH,
OXONOAXYIOTb A0 KiMHaTHOI TemMnepaTypu, BiAraHsl0Tb NPOCTOK NEPErOHKOK PO3YMHHUK. 3amnULLOK - CKIOBUAHY Macy
Ginoro kombopy 3anueatTb gietunosum edpipom. Ocag 6inoro kombopy (MpoaykT A), Wwo Bunagae inbTpyloTb Ta
BUKOPUCTOBYIOTb Ha HACTYMHIV CTaii peakuii.

MpurotyBaHHa po3unHy Ne2 (Il Ctagisa peakuii).

8,0r (0,0287 morb) npoaykTy A po3unHsOTe B 55Mn cyxoro AnxnopeTtaHy Npu KiMHaTHI TemnepaTypi AoaalTs 6r
(0,0287 mornb) n'saTuxnopuctoro goccopy. PeakuitHa cymiw rpietbca 1a HabyBae MOnoYHOro 3abapsrieHHs. Mapsuni
PO3YMH NepeMillyoTb 3 KUN'ATIHHAM 5 roguH, OXONoAXYI0Tb, Ocaf, WO YTBOPUBCS BiAdINbTPOBYIOTL Ta NPOMMBAIOTL
ONXNOpETaHOM, BiAraHS0Tb NPOCTO MEPErOHKO PO3YMHHIK. 3anuLLOK - Macro, sike OYMLLYI0Tb MEPETrOHKOK Y BaKyyMi
(npoaykT B). MpakTuuHWi BuXia 6,311 (80%). T.kun. 56-59°C (25MM.pT.cT.), n°°p 1,3010.

MpurotyBaHHa po3umHy Ne3 (Il Ctagis peakuii).

7,89r (10,0mn, 0,131 monb) isonponinosoro cnupTy 6e3BoaHoro gogatoTe kKpannamu o 1r (0,0036 monb) npoaykTty
B npu nepemiwyBaHHi peakuiHOT cymilli Ta HarpiBaHHi o 60-70°C. Kun'atate cymiw npotarom 4 roanHun, dinbTpytoTe
rapsiyvii po3ynH, BUMapHOTb. 3anuLiok - 3eneHoro 3abapBneHHs Macno 3anueatoTb gieTnnosum edipom, ocag, LIO
YTBOPIOETLCA BiADINLTPOBYIOTL. 3anuLoK - KpUCTaniyHWi ocag 3 apoMaTHUM 3anaxoM, SKUW TaHe Mpu KiMHaTHIN
TemnepaTypi i NepeTBOPIOETLCA HA Macno 3 NekuM 3eneHyBaTuM BigTiHKoMm (MpoaykT C).

MpakTtuuHun Buxig 0,8r (73%). T.kun. 69-72°C (25mMm.pT.CT.), n%s 1 ,6980.

lHAMBIQyanbHICTE  CMHTE30BaHOi CMOMYKM KOHTPOMOBarM MeTOAOM  TOHKOLWApOBOi  Xpomarorpadii, cknag
niaTBEpPMHKYBANM AAaHUMU €NEMEHTHOrO aHarniay.

CnekTp MNMMP crMHTe30BaHOT cnonyku 3anucyBanu Ha npunagax "Bruker WP-200" (Bupo6Hwuk "Bruker", Switzerland),
"Varian T-60" (Bupo6Hwuk "Varian", USA) 3 poboyoto yactototo 200-132MIy y Buai po3unHy OMCO-De (BHYTpILLHIN
ctaHgapt TMC).

I4-cnekTp 3anucyBanu Ha cnektpodoTomeTpi UR-20 (BUupobHUK "Charles Ceise Hena", Germany). TLUX BukoHyBanu
Ha nnactnHax Silufol-254.

FPXBu3Havanu Ha rasopignmHHoMy xpomaTtorpadi "Perkin Eelmer"s Y®-getektopom (BUpobHWK "Perkin”, Gemany).

Xpomatorpamy, I4-, [TMP-cnekTpu KiHLEBOro NPpoAyKTY iAeHTUdIKyBanu y NopiBHSHHI 3 xpomaTorpamamu, I4-, NIMP-
cnekTpamu BUXiQHWX CMOMYK.

CwuHTe30BaHa crnonyka - apomMaTHe Macrio 3 Nerkum 3ereHyBaTnM BiATIHKOM, siKe KpUCTaniayeTbCs Ha NOBITPi.

[aHi enemeHTHOrO aHanisy Ha C, H, F cuHTe3oBaHoi cnonyku BiagnoBiaatoTe 064MCNEHUM 3HAUYEHHSM.

B I4-cnekTpi cMHTE30BaHOi cnonyku igeHTudikoBaHo curHamm 3B'askis -CF3 B obnacTi 400, 415, 470, 560, 905, 995,
1180, 1230, 12950M'1, anst rpynm -COC3H7 B obnacTi 1050-1 150em™". Yactotn noaginHmx 3B'a3kiB C=C 3HaxoasaTbcsA B
obnacTti 1315, 1600cM'1, a-C=0Bo6nacti 1735¢cm™.

CniBBigHOLWEHHS iHTErpanbHUX iHTEHCMBHOCTEN curHanie B [MMP-cnekTpi CMHTE30BaHOI CMOMyKM MigTBEPIKYE
HasABHICTb B MOneKkyni NpoToHiB ABox rpyn -CH3 3anuwky monekynu isonponaHony y sumsagi agyonety npu 1,031m.4.
(TeopeTnyHo aaHui curHan y urnagi ayonety B NMMP-cnekTpi Monekynu isonponaHony cnoctepiraetecs npu 1,13m.4.).

B MMP-cnekTpi CUMHTE30BaHOI CMONYKM ClOCTepiraloTbCs curHanu: y Burmagi Tpunnety npu 1,184m.4., Akui



BignoBigae wectn npotoHam Aeox rpyn -CH3 cknagHoedipHMx doparmeHTiB Monekynu, centety npu 3,473m.4. NPOTOHY
rpynu -CH 3anuwiky monekynu isonponaHony (TeopeTu4Ho AaHuin curHan y surnsgi centety B [MMP-cnekTpi Monekynu
isonponaHony cnoctepiraetbcs npu 3,2m.4.), mynbtunneTy npu 4,069-4,139m.4. YOTMPLOX MPOTOHIB B dparMeHTax -
OCH3 cknagHoeipHUX rpyn MOJEKYNU.

PDi3vKO-XiMiYHi XapaKTepUCTUKN Ta AaHi eNeMEHTHOro aHaridy CMHTE30BaHOT CNONyky HaBeAeHo B Tabnuui 1.

Pi3vKo-XiMiYHi XapaKTepPUCTUKN Ta AaHi eNeMeHTHOro aHari3y Cnonyku.

Tabnuusa 1

3HangeHo, y %

Cc H

F BpytTo-chopmyna

Ob6uncneHo, y %,

c H F

IY-cnekTp (KBr), cm™'y
C-Hal, Alk, C=0, C=C.

Cnextp NMP (OMCO-
Ds TMC), 0, M.A.(J,
ru)

46,38; 5,56;

19,19

C12H1705F 3

48,35;

570; 19,11

400, 415, 470, 560
(CF3), 905,995, 1180,
1230, 1295 (CF3),
1050-1150 (COC3Hy),
1315, 1600 (C=C),
1735 (CO), 2800—
3000 (C2Hs).

7,031 (6H, A, Inn
6,3, 2CHs (izo-Pr)),
1,184 (6H, 1., J°n
7,2Ty, 2CHs), 473 (1H,
cent., CH (izo-Pr)),
4,069-4,139 (4H, m.,
Pan7.2ru, Pun
3,67, 20CH,-).

3aBaaHHAM KopucHOi Moferni € po3pobka cnocoby OTpMMaHHA HOBOI opuriHansHoi cnonyku 1,1-aietTunkap6okcn-2-
i30MponNoKCU-2-TPUPTOPMETUNETUNEH 3 NOTEHUINHAMWM (i3i0NOMYHMMKN BNACTMBOCTAMM, sika CUMHTE30BaHa 3 METOK
OTPMMaHHsi HOBOIO MOJicPyHKLiOHANbHOrO (OTOPBMICHOTO CUHTOHY ANS NOAANbLUOr0 BMBYEHHS i hiduKo-XiMiYHMX Ta
GionoriyHMx BNacTMBOCTEN.
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