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B3aHMOJIeHCTBHe:-'f MaJICOnHMapoBor o aaayxra Ca,a,W-TPHfH,!lpOncpqlTOpaJIKaHOna\m 6C3 pac rsopu rena rtpn KllTa.1H
3C KOHI\CHTpHpoBaHHol:! cepaoa KHC.1OTOl:! CHHTe3HpOBaHbl HOBblC TPH3aMcmCIIHble nOJllHIlTopll.llKHJIOBl>IC3cPHPbl. 

Kmoueeue CJl06a: Ma,1cOnI1MapOBbIH l4L'l)'KT , TPll (no.1HlllTopanKI1.,ToBhlc) 3cPI1Phi Ma:ICOIIIl MapOBoli KHCJIOTbl. 

Beeoeuue 

M OHD-, JUI- H TjJHaJIKHJl3aMelUeHIJble 3tPllPbl MaJIeOm lMapo Boro anayxra (M flA), CHHTC3HpOBaHHbiC euie 

B H8I.JaJJe XX B. npa .L\CMCTBHH O,UHO- II MIJOr OaTOMHhlX cn HJlTOB [I, 2], B .L\anbHeMWcM aauina cso e npHMCHeHHe 

B TCXHHKe B xasecr se KOMnOHeHTOB 6hl CTjJOBhlCblxa lOlUHX naKOB, ofinanaiouiax YCTOWfHBOCThlO K OKHCJlCIIHIO 

H 06nY'! CHHIO, THnorpatPCKHX KpaCOK, BO.L\0YCTOH'I HBbIX nOKpblTHH .llJlll 6yMam [2]. B nacroatuee BpeMll HCCJlC

,1l0BaHHll B 310 M 06JlaCTH np0,1l0mKaIOTCll [ 3] , He r epsa csoeti 3Ha'lHM OCTH H aKTYaJIbHOCTH. B nocn ens ec BpCMll 

B nar eparype noasanacs npauepsr n onysen aa 3tPHpOB M8JlConHMapo BoM KHCJlOTbl co CMcw aHHblMH anKHJ10Bhl 

MH, 6CH3HJlOBblMH [4 , 5] , a r aiose C HCHaCbl lUcHHblMH y rJleBO,1l0p0,1lHbIMH OCTaTKaMl1: BII HllilOBbIMH, ,!lH8JlJlHJlO

BhIMH, nponapranoau a a [4] H 3tPUPbl aa OCHOBe 3noKCHnp Ol.J'3Bo.nHhLX M flA [3, 4). 

Onnaxo npaxrasecxa OTCyTCTBYJOT nannue 0 TPH(noJ1HtPTOP8JlKltJlOBbIX) 3tPHPax MTIK, HCKll IO'IM pafiory 

[4 ] , B KOTOpOM onacaa CHHTeJ nOJllitPTOpanKOKCl tJl(anKllil)3aMelUcHHor o 3tPlipa TjJHOJla, non yaes uor o BOCCTaHOBJIC

HHCM MilA. IlpO.nOJDKM Hccn C,1l0BaHIIC no ca areay HOBblX nepcnesrnanu x tPToprIAB [6], Mbl nposenu 3repHtPH

xauruo ManeonHMapoBoro a.n.nyKTa Cl,a.,W-TPHrH,1lpOncptPTOpanKaJIOJlaMH (cnHpnlMH-TCJlOMepaMH n = 2--4). 

3 I<Cnep UMell ma.'1 bllaJl «acm« 

Xon pc aKUHII H '1I1CTOry HCXO.llHblX II nOJlY'I eHHbIX COC.L\HHeHHn OCYWCCTBmm u MCTO,1l0M TCX aa nn a

CTHHKax Sor bfi l , 3JlIOCHT: rexcaa - MCTllileHXJlOp H.Ll - auer ou (I : 1 : 0,5). 

CneKTP JIMP I H II 19F perH CTpHpoBaJJH na npafi ope Bruker 500 C pa 60'lCM '1aCTOTOM 500 Mfu (4 70 Mfu 
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11.M. DOnOBA, C.B. BEPWHnOB, A.IO. CEJIHBAHOBA 

B xaxecra e HCXO)lHbIX HCnOn b30BaHbI cseaceneperxaa uu e cna prst : 1H,1H,5H-oKTaqlTopneHTaH-l-on 
(T. Kiln . 141 °C) (Ia), IH ,IH,7H-nepqlTopremall-l-on (T. Kim. 171,8 °C) (I6) 11 IH,IH,9H-nepqlTOpHOHall- l -oJl 
(T. Kiln. 200 °C) (ill) [7]. ,llpyruM06'beKTOM HCCJleJlOBaH I-f5I RBI1J1Cll MaJleOnYlM apOBblH aMyKT TaJlJlOBOH KaH1Iep o

JI ll, cIIHTe311poBaHHblH no v erony [8] 11 nepeocaacaeansni 113 ropasero JlH3TI1J10BOrO 3epllpa B COOTBeTCTBHlI M
 

Cnpouenypoa [9]. Do )laHHhIMJJMP I H nOJlY'lellllblHMITA ccnepxan oxono 50% )lerl1)lpOa611CTI1HoBOH KI1CJIOTbl.
 

TplI(l H,l H,5H-ncp4'TopnCHTllJl OObl ii) 34'JlP MllJICOmlM8 poe oa H 1H,l H,5H-ncP4'T opneHTlUlOBLlii T 

34'IIP .acm.apoaoJlcTlIHOBOii KlIMOT (lIa). K 4,45 r (11 MMOJIb) MDA npl16aBillUI 8,42 r (36 MMonb) 111, 1H,5H t 

nepdrropnearan-I-ona (la), 4 KanJJ lI KOH1.\.H2S0 4 11 KlImm mll BTe'leHlle 6 'I. KOHTpOJlb aa XO)lOMpeaxuuu nposonu
nil MeTO)lOMTCX. Do OKOH'laHIDI npouecca BpeaK1.\110HHYIO Maccy nOCJle.uOBaTeJlbHO .u06aBJJ5IJUI 30 MJI JlIl3TI1JlOBO
ro 3epllpa II 10 MJI 1%-Horo NaHCO) 11 npov uaana .ullCTIIJIJIIIPOBaHHOH BouoH no HeHTpaJIbHoH peaK1.\I1I1 . 3aTeM 
OT)lenRJIlI OpraHH'leCKIIH CJIOH, BblCYWIIBaJl H Na2S04 (npox.), OTrOWlJUI paCTBOpl1TeJIb 11 cYW11Jl 11 B BaKYYMe Hll,!!. 

P20S, BbIXO,U 6,45 r (70%), cMoJlo06pa3Hbui nponyicr, T. paau . 40 °C. Y<1>-cneKTp (sr aaon), A....al<C' HM (Ig E): 225 
(5,74). 11K crrexrp (p-p CCI4), v, CM,I: 1700,1 780 (C=O); 2865, 2950 (CH). Cnexrp .HMP IH, 8, M.,U.: 4,58 M(1= 14,8 
r u, 2H, CH20); 5,53 C(1H, CI4 H); 6,06 T.T (J =50,7, J =5,4 r u, I H, CF2H); 6,89 C(IH. CapH); 7,01 )l (J =8,2 r u, IH, 
CapH); 7,15 .n (1H, CapH). CneKTp..HMP 19F, 8, M.,U.: -116,36 (2F, C)F2); -121,92 (2F, CH2-C4F2), -126,74 (2F, C2F!); 

133,90 ,U (1=52,5 r«, 2F. C1F2H). RcO,87; 0,68 (C6HI2-CH2CI2-CH3COCH), 1 : 1 : 0,5). Klf 26,85. 
TplI(l H,l H,7H-nepcJlToprCnTHJ10BbIii) 34'"P M8J1COm1MapoBoH I\-nCJlOTbI H 1H,l H,7H 

nepdrroprerrranoasni 34'Hp .ucnutpoaOHCTJlHOBOn KIICJHYT (116). CIIIITe3 npOBO!ll1Jl11 aaanoru xno COe!lllHCHl1 1O 
(lIa) 113 4,54 r (II MMonb) MnA 11 12,05 r (36 MMOJlb) I H, I H,7H-nep<PToprcm aH- l -oJI a (16). BbIXO)l (116) COCTa

BI1J1 4,32 r (55%), CMOJloo6pa3llb1H nponyxr , T.pa3M. 40 °C. Y<1>-cneKTp (sranon), A..,,<c, HM(lg E): 225 11M (5,45). 
11K cnexr p (p-p CCI4), v, CM' I: 1700, 1780 (C=O); 2865, 2950 (CI-I) . CneKTp .HMP IH, 8, M.n .: 4,58 M(1= 14,8 r », 
2H, CH20 ); 5,53 C(l H, Cl4 H); 6.04 T.T (J=50 ,7, J =5,4 Fu, 1H, CF2H); 6,88 c ( 1H, C,pH); 7,00 Jl (J =8,2 ru, 1H, 
C,pH); 7, 17 n (J =8,2 r », 1H, C.pH). Crrexrp .HMP 19F, 8, M.ll.: -119, I°(4F, 2CF2) ; -120,38 (2F, CF2); -126,36 (2F, 
CH2-C

6F2); -133,89 )l (1=53,3 r u, 2F. CIF2H). n,0,85; 0,64 (C6HI2-CH2Ch -CH)COC H), 1:1:0,5). Klf 28,07. 
Tp"(l H,I H,9H-ncp4'TopHOHllJIOBLli'I) 34'IIP MaJ1comlMapoBoil KIIMOTLI II IH ,IH,9H

nep4'TopliOHIIJIOBbln 34' lIp .acnutpoa6l1eTHHOBoH KHCJ10T (lIB) . CIIHTeJ npOBO)l1lJI1I ananorn -mo ccenuaeumo 
(lIa) 1134,33 r (l0,8 MMOJlb) MTIA Il 15,4 r (36 MMom ) IH, IH ,9H-nep<PTopHoHaH-l -0J1a (TB). BbIXO,U (lla) CO CTa
BIIJI 16,0 r (55%), CMOJlo06pa3HbIH npoayxr, T.pa3M. 45 °C. YlI>-cneKTp (3TaHOJl), A",3KC, HM (Ig E): 220 HM (5,5). 
MK cnexrp (p-p CCI4), v, CM' I: 1700, 1780 (C=O); 2865. 2950 (CH). Cnexrp .HMP IH, 8, M.A.: 4,58 M(1= 14,8 Fu, 

2H, CH20); 5,53 C(IH,CI4 H); 6,03 T.T (1=50 ,7,1=5,4 ru, IH, CF2H); 6,88 C (l H, CapH) 7,01 )l (1= 8,2, r u nt, 
CapH); 7,17 A(J =8,2 r u, IH, CapH). Cnexrp .HMP 19F, 8, M.n.: -118,86 (6F, 3CF2); -119,27 (2F, CF2); - 120,19 (2F, 
CF2); -120,42 (2F, CH2-C

8F2); -126,26 (2F, C2F
2) ;-133,90 )l (1=52,7 r u, 2F, C1F2H). RrO,83; 0,57 (C6HtrCH1Cl2

CHlCOCH],l : 1 : 0,5). Kq 26,14 . 

0 6CYJ/CoeHlle pesynsmamoe 

B3allMoAcHcTB.IIe MaJJeomlMapoBoro anayxra C a, a,w-rp l1rll)lpO-nep<PTopanKaHOJlaMH (la-B) (cnnpr B311T 
C1136bITKOM ) npOBO,!l.11Jl 1I aHaJJOrH' IIlO [10] B npHcyTCTBHH KaTaJIHTH'leCK I1X KOJ1H'lCCTB (1% OT MaCCbl MnA) 
KOHueHTpHpoBaHHoH CCpHOH KlICJlOTbl 6C3 pacr soparena npn r esmepar ype OT 150 AO 220 °C B rexeune 6 'I . 

Tevneparypa peaxua a B Ka)l()lOM KOHKpeTHoM cnyx ae onpenenanacs TeMnepaTypoH KlinelllUl cnupra [7]. KOH
rpons aa XO)lOMnpouecca ocyuiecra nana MeTO)lOM TCX. Ilocne auneneana 11 OCYWKl1 BhIXO,llbl CMOJIOoopa3Hbix 
npoJlYJ{TOB (II a-B) COCTaBIlJlli 55-70%. CIIHTe311poBaHHble TPI13epIlPbl (H a- B) 113 CMCCI1 He auaensnu. 

COCTaB II crp oean e nonaqrr opansanoaux 3epllPOB nOATBep)l(,UeHbJ )laHflblMII 11K, Y<1> 11 .HrvfP IH H '9F 
cneKTpOCKOnUHII pe3YJlbTaTaMI1 allaJJlITI1'JCCKI1X113McpeHIIH. 

KIICJIOTHoe 'lIlCJIO (K4) Y CllHTe311pOBaHHbiX 3epllPOB COCTaBIIJl H COOTBeTCTBCHHO 20,85 (IIa), 28,07 (H6) 
1126, 14 (liB). 

H' RF'-lH  -
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B l1K- cneKTpax n p 0.L\YKTOB (Ila-a) HMe lOTCJl rronocsi San CHTHhlX KOJlc6aHlI ii C - H CB1I3eH B 06J1aCTH 29 5 0
1

2865 CM- , a r axxe Kap6 oHIIJlbH\,\X rpynn Vc=o npu 17 80 U 1700 CM-I . 

B Y<1>- cnCKTp ax nOJIIlljlTOpanKHn OBhIX 3(!H1POB (Ila-a) B 3TaHOJlbHOM pacr sope npOJlBJllICTCli O.llHH MaKCU

MyM norn OU.\CHUR B HHTCpSanC 220 -225 HM (lgs 5,45-5,74) (rr......rr*-n cpcxo.ll) . 

B cnexrpax nMP nponyxroa (Ila-s) HMCIOTCli MYJlhTl1nJleTHbIC CHr HaJIbl nonadiro panxansustx <ppar Mc H

TOB C XlIMH'I CCKHM CABlirO M 4 ,5 8 M.ll., COOTBeTCTBYIOlUHC npor onau 3(jm pHo H rpyrtnsi -oCH2, cnraanst npor o

HOS KOHUCShlX rpy n n -CF2H B anne TplfTIJleTa Tpll nJleTOB B lIHTCpBaJIC 6 ,03- 6 ,0 5 M.n., caraan, COOTBeTCTs y lO

UlIIH npor ony Kp aTHo H CB1l3H npn C - 14 B BH.llC cunrner a npa 5,53 1'.1 ...'1 . Ha oopaaoaanne nernnpoariaeraros yxa
I4

3blBalOT CHr HaJIbi ap OMaTH'I CCKlIX nporo no npa 6 ,8 9 ( C H), 7,00-7,01 (J=8 ,2 Fu, C 
12H) H 7 ,16-7,17 (J=8, .2 Fu, 

CIIH) M.ll., a TaIOKC cnrnanu npor onos - O C H e H - CF2H C XlI MH'lCCKHMH Cil Sllr aMH COOTBCTCTBeHHO npa 4 ,5 8 

H 6,03-6 ,0 5 M. ll., nOlloo Hbl C ClIr HaJIaM, n p UBellCHHblM B paoor e [l l ]. n o .naHHbIM cnCKTpOB COOTHOWCHHC Tpll 

:JtPHp a Il nernn poatinerara COCTaSJUleT I1p HMCp HO I : 1. 

B cnexrpax 71~!P 19F npoa yxroa (Ila-a) HaOll1011.a lOTCli peaouaxcusre cnrnanu no XIlMH'l eCKUM cnsnrav , 

M}',1bTllIUICTHOCTll II uHTcrpanbHhlM IIIlTCHCIlBHOCTliM cooTBeTCTBYIOU.\lle nonaqrr opanxano eu a lPparMCHTaM 

B IlH TCpBaJIC - 13 3 ,9 0 + - 1 16 ,3 1 M.p . 

B~1800'" 

n OKa3aHO, 'ITO npa 3Tepll(p llKaU.HIl CMeCll ManconllMapOBo r o annyxra II .ncrHll.pOaOHCTllHOBOH KHcnOTbl 

a,a ,w -TpHflln po n ep lj>TOp an KaHOJIaMH COOTHOllleHHC (l\-mA H ,UcAK) : cnapr - r enou ep, 1 : 3 .2 5 ) B YClIOBIIJlX 

saramrsa KOHu eHTp HpoBaHHoH cepuon KHCJlOTOH, npn narpesaaan OT 150 11.0 220 ° C B re s enae 6 'I 0 6 Pa3Y1OTCJl 

HOBbIe nonudrr opamooroau e Tp lnljlllpbl Man C0 I111MapoBo ii xacnorsr, 
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Popova L.M.I ", Vershilov S.V. 2, Selivanova A.U I ESTERIF ICATION OF .MALEOPIMARIC ADDUCT WITH A,A!2· 
TRffiYDROPERFLUOROALKANOLS 

I St. Petersburg State Technological University ofPlant Polymers. Ivana Chernykh st., 4, 51. Petersburg,I98U95 
(Russ ia), e-mai l: lorapopova@mail.ru 
' Research. Institute of Synthetic Rub ber Academician SV Lebedev, Gapsal'skaia st.,1, St. Petersburg, 198035 (Russia) 

The esterification of maleopimaric acid with a,a,i.tJ-trihydroperflu oroalk anoles (1 : 3.25) and H2S0 4 cone . as a catalyst 
was carry out. The corresponding tripolyflu oroalk yl esters were formed afte r the heating of the reaction mix tures (150-220°C, 6 
h) in a good yields (55- 70"10) . 

Keywo rds: male opimaric acid, tritp olyfluoroalkyl j-containing esters. 

Ref erences 

I .	 Simonsen 1., Barton D.H.R. The Terpenes. V. Ill. Cambridge: Univers ity Pres s, 1952. 579 p. 
2.	 Zandermann V. Pri rodn ye smoly, skip idary, tallovoe maslo. [Natural resins, turpentine, tall oil]. Moscow, 1964, 

576 p. (in Russ .). 
3.	 Tolstikov G.A, Tolstikova T.G., Shul 'ts E.E., Tolstikov S.E., Khvostov M.V. Sm olianye kisloty khvoinykh Rossii. 

Khimiia.farm akologiia. [Conifer resin acids Russia. Chem istry, pharma cology]. Novosibirsk, 2011, 396 p. (in Russ.). 
4.	 Bci M.P., Azarko V.A., Iuvchenko A P. Zhurnal organ icheskoi khimii, 2010, vol. 80, no. 5, pp. 770-773. (in Russ.). 
5.	 Tolstikov A G., Karpyshev N.N., Tolstikova O.V. i dr. Zhurna l organicheskoi kh imii, 2001 , vol , 37, no. 8, pp. 1193

1207. (in Russ .). 
6.	 Popova L.M., Vershilov S.V., Gorbenko A.N. Ftornye zametki , 20J 3, no. 1. URL: http J/notes.fluorinel.ru/public / 

20 13/1_20 13/1etters/rusletter3 .html. (in Russ.). 
7.	 Maksimo v B.N., Barabanov V.G., Serushkin LL. Promyshlennye ftororganicheskie p rodukty: spravochnik. [Industrial 

organofluorine produ cts: a handb ook). St. Petersburg, 1996,544 p. (in Russ.). 
8.	 Kaln in'sh AI., Dobelis Iu.la . Izvestiia AN Latv.5SR, 1969, no. 5, pp. 54-57. (in Russ.). 
9.	 Arbuzov B.A. Zhurn al organicheskoi khimii, 1932, vol. 2, no. 8, pp. 806--813. (in Russ.). 
10.	 Ruzicka L., Ankersmit P.J., Frank B. Helv. Chim . Acta., 1932, bd. 15, no. 5-6, pp. 1289-1294. 
II .	 Popova L.M., Gaidukov l.N . Zhurnal prikladnoi khimii, 2008, vol. 81, no. 2, pp. 338- 339. (in Russ.). 

Received March 15, 2013 

• Corresp onding author. 

mailto:lorapopova@mail.ru

