





(14)

rie  p,=10—30 kr/M°> — MJIOTHOCTD BOJOKHHUCTOTO
COPOUPYIOTIETO M3/IEUS,

V,= nH(R,—R)*> — 06beM BOJOKHHCTOTO COPOU-
PYIOIEro M3JeNns, pa3MelieHHoro B 6apabaHe TeHTPH-
¢yru Boicoroit H.

My = Komg nm Vyp,e = K Vs,

3 (14) umeem:
V)K = KCEH(R2_R1)2p6/p)K‘ (15)
[MoacraBus B dopmyay (13) snauenus V, us
(15) nocaie peo6pasoBanuii, popMyia a1 pacue-
ta npousBoaurenbHoctn O (M3/¢) mpomnecca ote-
JIEHUsI JKUJIKOCTU OT BOJIOKHUCTOTO COPGUPYIOIIETO
W3/IeJTUS] C MI3BECTHBIME XaPAKTEPUCTHKAMNI [[EHTPO-
GESKHBIM CIIOCOGOM MMEET B/

Q= KcﬂH(RZ_R1)2p6 Kon/ pst.  (16)

dakTnveckas TPON3BOIUTENBLHOCTD OMBITHOTO
o6pasiia 1eHTPo6eKHOI YCTAHOBKH C TaporeHepa-
TOPOM OTIpejiesisieTcs 1o (opmy.ie:

P paxm = quzmm/ t([)amm 17

tie  Qgpaxm U Lpaxr — baKTHUECKA MACCA OTKATOH He-
¢ nan HePTENPOAYKTOB 3a (paKTHUECKOe BpeMs.

P yum cocraBuna 2.442 xr/mun um 0.0028
M3/ vimn. TIpomsBomuTepbHocTh Q TIpoIiecca oOT/e-
JIEHUST SKUJIKOCTH OT BOJIOKHUCTOTO COPOUPYIONIETO
u3zeans IeHTPOOEKHBIM CIIOCO60M, PacCYUTaHHAS
1o ¢opmy.te (16), cocrasasger 0.0026 M3/ Mun.
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328 c.

Pesyabrarbl U uX 00CyXK/A€eHUE

Ananusupyst ¢popmyaay (12), samernm, 4to
POJIOJIKUTENBHOCTD TIpOIlecca HeHTpugyrupoBa-
HUS 3aBUCUT OT JIMHAMUYECKON BSI3KOCTH HeTH U,
KOTOpPasi, B 3aBUCUMOCTH OT MECTOPOSK/JEHHS U TeM-
neparypbl, MoxkeT uaMeHsaATocst ot 1 g0 30 mlla-c.
OueBH/HO, YTO TIPOIOIKUTETBHOCTD MTPOIIECcca 3Ha-
YUTEJbHO YMEHDIIAETCS C YBEJIUYEHUEM CPeTHErO
JIaMeTpa 3JIeMEHTAPHBIX BOJIOKOH, 06Pa3yIolmnx
BOJIOKHHUCTOE copOupyioniee u3zesue. CylecTBeH-
HOTO YMEHbIIEHNs MPO/IOKUTETBHOCTH TIPOIiecca
HeHTpUdyrupoBaHs MOKHO JOOUTHCS TIPU YBEJIH-
YEeHUN PAJInyca U YacTOThI BpamieHus nepdopupo-
BaHHOTO GapabaHa 1eHTPUdYTU U YMEHBIEHUS T10-
MIEPEYHOr0 pasMepa BOJIOKHUCTOTO COPOHPYIONIErO
U3/IeJTHS.

Pacxosk/ieHne pe3yJsibTaToB pacyeTa Mpou3BO-
JINTEJIbHOCTU TIPOIIECCA OTEJNEHUST KUIKOCTU OT
BOJIOKHHCTOTO COPOMPYIOIIETO M3/Ie/Us ¢ 9KCIepH-
MEHTAJIbHBIMU JIAHHBIMHU, TIOJTyYEHHBIMU MTPH UCTIbI-
TaHUM OMBITHOTO 0Opa3ia MeHTPOOEKHON yCTaHOB-
K, He TpeBbiiaer 7%. Takum o6pasom, dopmysia
(16) nns onpeneneHus IPOU3BOAUTEBHOCTU IPO-
1iecca OT/IEJIEHNS SKU/IKOCTH OT BOJIOKHUCTOTO COP-
OGUPYIOIIEro U3IeIs U3 TOUITUIeHTepedTantaTHO-
TO BOJIOKHA IIEHTPOGESKHBIM CITOCOO0OM MOKET GbITh
UCIOJIb30BAHA B MPOIIECCE TIPOEKTUPOBAHMS Peaib-
HBIX YCTAHOBOK JIJIsi PereHepanuu BOJOKHUCTBIX
U3/leJUil W TIPU aHaIM3€e MPOIECCOB OT/eJeHUs
JKUJIKOCTEN OT BOJIOKHUCTBIX W3/IEJIHIT CIIOCOO0M
eHTPUYTUPOBAHNS.
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JlokasaHo cyliecTBOBaHME B3aUMOCBSI3U 3HEPTUU
aKTUBAIMN BSI3KOTO TEYEHUs OT IIOTEHIIMAJIOB
MOHU3AIMK M TOIOoJIOrnYeckux nujaexcos Crerena
(Pananya). [TosydeHbl ABy XIIapaMeTPHYECKHE CTa-
THCTHYECKIE MOJIEJIN, CBSI3BIBAIOIIIE MAKPOCKOIIN-
YeCKYI0 KHHETHYECKYIO BeJMUYNHY U KBAHTOBBIE Ma-
pamerpbl. MakpocKoIMYecKass KHHEeTHYeCcKas
BEJINYMHA XapaKTEePU3YyeT BSI3KOE TeYeHUe SKUIKO-
ctu. B KavecTBe KBAaHTOBBIX MApaMETPOB PacCMOT-
PEHbI ITapaMeTpbl MOJIEKYJISIPHOIl CTPYKTYPbI U T10-
TEHIINAJIbl NOHU3AINT MOJIEKY.I.

Kawueevte caioea: anxkanbl, nHAeKC PaHjuua;
unjexkc Cuerena; Koad@uineHTbl AMHAMUYECKON
BSIBKOCTH; TIOTEHIMAT MOHU3AINH; TPEAIKCIIOHEHTA
AppeHiyca; sHEprusi aKTHBALUK BSI3KOTO TEYEHMUS .

JKuzikve yryieBoIopo/ibl pdjia aaKaHOB TIPH-
MEHSIOTCS B KaUeCTBE TOPIOYEro, BXOJAT B COCTAB
6eH3WHA U KePOCWHA, WCIOJb3YIOTCI B KayecTBe
pacrBoputeseii !. C npakTHYecKOil TOUKH 3peHus
UHTEPEC MPEJICTABJSIOT PACYeTHbIE 3aBUCUMOCTH,
MO3BOJIIONNE TPOTHO3UPOBATH PEOJIOTHYECKHE
CBOIICTBA YIJIEBOJOPOJIOB 2.

Henbio garHOl paboOTHI SABJISETCS yCTAHOBIIE-
HHE CBS3U HEPIrUU aKTWBAIIMU C MapaMeTpaMu,
XapaKTePU3YIONUMU CTPYKTYPY MOJIEKYJ - TO-
TEHIIMAJaMU MWOHU3AIMU U TOIOJOTUYECKUMU UH-
JIEKCaMU.

[lara moctymienns 30.11.16

The existence of the relationship of activation
energy of viscous flow from the ionization poten-
tials and topological index Szeged (Randich). The
obtained two-parameter statistical model linking
the macroscopic kinetic and quantum size para-
meters. Macroscopic kinetic quantity characte-
rizes the viscous flow of the liquid. As quantum
parameters describes the parameters of the
molecular structure and ionization potentials of
molecules.

Key words: activation energy of viscous flow;
alkanes; dynamic viscosity; ionization potentials;
pre-exponential factor; Randich index; Szeged
index.

B paMkax MoJeKyJISpHO-KMHETUYECKOHN Teo-
pun sxuakoct I'. Diipunra 3 11 BA3KOCTH KU
KOCTH 3aITHCBhIBAIOT PAaBEHCTBO

1| Sren(-S IR)-ep(sHI(RT)), (1)

rae 1 — AMHAMHUYecKas BA3KOCTh, Ila-c;

h — mocrosanas Ilranka;

N — uucao ABorajapo;

V — MoubHBIH 06beM, M°/ MOJIb;

AS*, AH — snurtponus, k/lx/(Moab-K) u temnora
AKTUBAIMK [IPOIlECCa BA3KOTO TeueHus, K/[5K,/ Mojb, co-
OTBETCTBEHHO;

R — rasosag nocrognnag, /Ix,/Monn-K;

T — a6coaoTHas temieparypa, T.
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[TockonbKy MOJIBHBINT O6bEM M3MEHSIETCS] He-
3HAYNTEHHO B IIMMPOKOM JMATa30HE TEMIepaTyp,
a BEJIMYMHY TIPUHUMAIOT HE3aBUCSINEH OT TeMIie-
parypbl, ypaBrenue (1) MOKHO nepernucarh B Buje
dopmybl Appennyca-MDpenkens-Diipunra 4.

E (2)
=A-ex < |
1-a-e0( )
riae Ed — OHEpPrusga aKTHUBalluM BA3KOIO TEUeHU:A,

JIx/MOJIb;
A — KoHCTaHTa, KOTOpas B II€PBOM IPUOIU-
JKEeHUM He 3aBUCUT OT Temmepatypsl T, Ila-c.

U3 npubsmkenHoro ypasHenus (2), 3nas
TeMIEPaTYPHYIO 3aBUCUMOCTD BSI3KOCTH, MOKHO
HAWTH 2HEPTUW AKTUBAIIMK BA3KOTO TEYEHUS WU
MPEeIIKCIIOHEHTDI.

Jucnepcuonnas smeprus  EP  orpaxaer
JIAIbHOJIENICTBYIOIlEe TPUTSIXKEeHUE, 06s3aHHOE
cunam Ban-nep-Baamnca 4

ED = _E i a. ﬁ’
6 R™T
2 r I, +1,
rae IR, IT — MOTEHINaJbl MOHU3AIINN MOJIEKYJI;

¥ — pacCTogHune MexRIy MOJIEKYJIaMU.

NssectHo ' 2, yro sHeprus axTHBALUHU
BSI3KOTO TeYeHUs XapaKTepuayeT paboTy, HeoO-
XOMIUMYIO [I7IT  TIPEOJOJIEHUS IUCTEPCUOHHON
COCTABJIAIONIEH CHJI MEXMOJIEKYJISPHOTO B3au-
MOZEHNCTBUS, KOTOpasi, KaK M3BECTHO, CBSI3aHA C
sHeprueil nonmsanuu. CieoBaTeNbHO, MEXIY
SHepruer axKTUBALMM M CUJIAMU MEXMOJIEKY-
JIIPHOTO B3aWMOJICHCTBUS CYIIECTBYET B3aUMO-
CBSI3b, T.€. 9HEPTHS aKTWBAIIMU CBSA3aHa C II0-
teHnmasiamu nonuzanuu (IP) momexy.r.

Kpome Toro, sHEprus MeXMOJEKYJISPHOTO
B3aNMOJIEHICTBUS  OIIpPeesIeTCs B3aUMHBIM
PAaCIIONIOXKEeHNEeM aTOMOB B MOJIEKYJe, T.e. TOTO-
JIOTHEN.

[ToaToMy MoOxkeM MPeANoJOXKUTDb

E,=E,(IP,W) (3)
rjie W — rtomosioruyeckuii mapamerp;
IP — moTeHIIMaI MOHU3AIINN.

ITO JaeT BO3MOYKHOCTh IIPEICTABUTH BsI3-
KOCTb KakKk (PYHKINIO OT TOMOJOTHYECKNX W
«9HepreTHYecKnx» cocrapistionux. llepBas co-
craBsonass Oyaer ONpelessTbCs MOTEHInAA-
MU MOHU3AIMK MOJIEKYJ, a BTOpas — WX TOIO-
JIOTUYECKUMU UHIEKCAMH.

MaTepl/laJlbI U METOAbl HCCJHUE€AO0OBAHUA

BsiskocTu  yriieBOJOPOJIOB psjia  AJKAHOB
O6bLIU  BbIOpPAHbI U3 CIIPABOYHBIX JaHHBIX. llo

SKCIIEPUMEHTAJIbHBIM JaHHbIM 3,6 7 METO/I0M

HaVMEHbIINX KBaJAPartoB ObLIM  PacCYUTAHbI
SHEPTUH aKTUBAI[MK BS3KOTO TEYEHUs] U TIpe-
JPKCTIOHeHThl Appennyca (taba. 1).

B KkauecTBe TOMOJOTHYECKON XapaKTepu-
CTUKN PACCMOTPEHBI TOMOJOTHYECKUE WHIEKCHI
Cuerezna (I'yrmana) n Panauua.

Wnpexc Cuerema (Sz), paccunmThiBaica Ha
OCHOBE MaTPHI[bl CMEXKHOCTH 10 popMyie S

sz(G)= X n (&) n () @
e=uv
re e — pebpo, COeqUHAIONee BEPUIMHbIL U U V,
ne) u nfe) — uncno sepmmn rpada G,
pacnionoskeHnbrx 6imke k Bepmmnae u( v) (Uw)).

Uunexc Panmmya (wHmexc MOJIEKYISIPHOA
casnoctn) ?

1 (3)
2(G)= 3 —
no ecem V,' -V j
pebpam
rie v; — uncjao pebep rpada, OTXOMANNX OT i-

Ol BEpIINHDI;
v; — uncyao pebep rpada, OTXOAANUX OT j-
Ol BEpIIVHDI.

DKCHepUMEHTaIbHbIE 3HAYEHMS IOTEHIINA-
JIOB MOHM3alMKM 110 MeTogaM (POTO3JEKTPOHHOI
CIEKTPOCKONMU ¥ (POTOMOHM3AIMI ObLIH B3SATbI
no panab 1% 1. Tononormueckue wnexcnr 6o
JIM HamMu paccunTanbl mo (opmysiam (4) u (5).

PesyabraThl U HX 006CYyK/AeHHE

[lo sKkcmepuMeHTaJbHBIM JaHHBIM (POTO-
3JIEKTPOHHON CIIEKTPOCKONIUU 1 BHCKO3UMET-
puu, TpuBeleHHBIM B Tabu. 1, 6bLIa MOCTpOEHA
3aBUCUMOCTDb SHEPTHM aKTUBAIUM OT TIOTEHITHA-
JIOB MOHM3AaIUM ¥ TOIOJOTHYECKNX WMHIEKCOB
Cuereza, onucoiBaeMast ypasuerneM (6)

E,=y+a-IP+pB-W, (6)
e y= 42.48 x/I:x,/Monb, a = -3.50 k/[;x/Mo/b-9B;
£ =0.01 g/Izx/Moub ¢ KoadbdureHTOM
R?=0.94.

Ha puc. 1 uso6pasken TpexMepHbIil Trpa-
buk GyHKINHN, 3a7aHHOI ypaBHeHneM 7.

Cpennsast abcosfotHas ommbOKa IMpU pacue-
Te oHepruu akrtuBanuum  cocraBiager (.58
k/IK/MOMIb, CpefHsAs OTHOCUTEIbHAs OmHMOKa —
6.98%. HamGosblmag OTHOCHUTENbHAS OIINOKA
pacueroB Habmomaercsa y nentana (19.56%) u
nekana (12.56%). Ilomyuyennbie 10 dopmyie
(6) 3HAYEHUST SHEPrMU AKTUBAILMM BSI3KOTO Te-
yeHus npusegennl B Taba. 1 (cronGer; 10).
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Ea, /i Mons

TI Cuerepa

Puc.1. 3aBucumoctb 9HEPruu aKTuBalMu OT IMOTEHIIUA-
JIOB HOHU3AIlUU U TONMOJOTH4Y€CKUX HHAECKCOB Cuereaa

3aBUCHMOCTb SHEPrUU AKTHBAIL[MK OT MOTEH-
[[1AI0B MOHM3AINN U TOMOJOTHYECKIX WH/EKCOB
Pananua onuceiBaercsa ypasuenueM (6), rae y =
= 22.39 k/x/Mouab, o = -1.84 k/[>x/Moub-3B,
B = 1.36 x/Ix/Moab ¢ koaddunmentom R? = 0.93.
Tpexmepubiii rpaduk MpeICTaBIeH HA pUC.2.
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Puc. 2. 3aBucuMoCTh 3HEPrHH aKTHBAIMU OT MOTEHI[HA-
JIOB HOHHM3AIMH ¥ TOIOJOrHYECKHX MHAeKCcOB Pananya

Jlutepatypa

1. bapmuk /. JI., Jlebdaep Y. JI. Hebrexumus.—
M.: Usgarenbcrso Onumi-busnec, 2015.— 496 c.

2.  ®penkerp A.1. Kunerndeckas Teopus KHUAKO-
creii.— M.: Hayxka, 1975.— 592 c.

3. Dabir S. Viswanath, Tushar K. Ghosh, Dasikan
L. Prasad, Nidamarty K Dutt and Kalipatnapu Y.
Rani. Viscosity of Liquids. Theory, Estimation,
Experiment, and Data.— Springer, 2007.— 660 p.

4.  Dyxkc I'U. BsaskocTb u mracTudHOCTb HedTenpo-
nykToB.— MockBa-VxeBck: VHCTUTYT KOMIIBIO-
TepHBIX uccaenoBanmii, 2003.— 328c.

5. Dolomatov M.Yu., Dezortsev S.V. Compensation
effect of viscosity in multicomponent high-
molecular-weight hydrocarbon systems //Journal
of Engineering Physics and Thermophysics.—
2012.— V.85, Ne6.— P.1463-1468.

Cpennsst abcomioTHas OHIMOKa MPH pacyere
sHepruu aktuBanuu cocrasisier 0.52 /5K, MoJib,
cpeaHsas orHocuTeabHas ommnoka — 6.80 %. Cie-
JIlyeT OTMETUTD, YTO HamOOJIbIasi OTHOCUTEIbHAS
omu6ka Habmogaercs y nenrana (17.41%) u uso-
Gyrana (11.38%). IToyuennnie o dpopmy.e (6)
3HAYEHUsI SHEPTHM AKTUBAIMU BSI3KOTO TEYEHUS
npusesenbl B tabr. 1 (cronber 11).

OGcyskaenne pe3yabTaToB

[TosyyeHHbIe 3aBUCUMOCTH PACIIUPSIOT BO3-
MOKHOCTH  KOJMYECTBEHHBIX  COOTHONIEHMII
«CTPYKTYPa—CBONCTBO» M CBUAETENBCTBYIOT O JIK-
HelflHOM M3MeHeHUU BA3BKOCTH C H3MeHeHUeM
SHEPIUY MOHU3AIMU U TOMOJOMMYECKUX XapaKTe-
puCTUK MoOJjieKys. ITOCKOJNbKY TONOJIOrMYeCKue
XapaKTEePUCTUKU MOJIEKYJIbI CBSI3aHBI C €€ 9HTPO-
et 12, To 3aBucuMoctdb (6) 06bACHAET yBerue-
HHEe 9HEPTUM AKTHBAIlMU C POCTOM HHTPONUH aK-
TUBAIlMKM U, CJeJ0BATENIbHO, NMPUPOLY KOMIIEH-
cartuonnoro addexra Bsazkoctu. IlomydyeHnbre
koapduimenTsl B ypasHenun (6) gaior BO3MOK-
HOCTb OIEHUTb SHEPrHI0 AKTUBAIUY Yepe3 KBaH-
TOBBIE U CTPYKTypHble mapametpsl IP n TI, xoTo-
pble TIOJYYaloT MPOCTHIMU pacyeTaMy MM dKCIIe-
puMeHTa bHO. [TOCKOJbKY AMHAMHYECKAs BSI3-
KOCTb 3aBHCHUT OT SHEPIMU AKTUBAIMU, MOXKHO
rOBOPHUTH O €€ B3aMMOCBS3M C MOTEHIIMATaMu
MOHU3AIUU U TONOJOTUYECKUMH WHAEKCAMU
(Pananua nau Crerega).

TakuM 06pazoM, MeK/y SHEPTUAME HOHU3A-
UK ¥ CTPYKTYPHBIMH XapaKTePUCTHKAMU MoJie-
KyJl QJIKQHOB B YKH/IKOM COCTOSIHUM U UX JAUHAMHU-
YECKON BS3KOCTBIO CYIIECTBYET B3aUMOCBS3b, UTO
MO/ITBEPIK/IAETCS CTATUCTUYECKOIT 06paboTKOIL
JIAHHBIX 9KCIIEPUMEHTA.
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V. O. Berkan, S. T. Aznabaev, G. M. Sidorov, D. E. Alipov

LEARNING OF EFFICIENCY OF USE OF ZEOLITIC
MATERIALS AS COMPONENTS OF CATALYSTS
FOR THE HYDROISOMERIZATION OF N-ALKANES

Ufa State Petroleum Technological University

I, Kosmonavtov Str., 450062, Ufa, Russia, e-mail: viktoramigo@gmail.com

UccrenoBana BO3MOKHOCTD TPUMEHEHMS TPEX Pa3-
JIMYHBIX HEONUTHBIX MaTepuanoB (ZSM-5, ZSM-
23, SAPO-11) B kauecTBe KUCJIOTHOTO KOMIIOHEHTA
6MDYHKITMOHATHBHOTO KaTaanu3aTopa THIPOU30Me-
pU3aIum HOPMaJbHBIX aJKaHoB. [IpuBemeH cpas-
HUTETbHBIN aHaMN3 (HU3NKO-XUMUIECKUX CBOICTB
MCCTIeTyeMBIX KaTAIUTUIECKUX cucteM. Karammru-
yeckas aKTHUBHOCTb OblLIa M3ydeHa Ha JabopaTop-
HOIl YCTAHOBKE C WCIOJb30BAaHUEM MOJEJTbHOTO
CBIPBST — TeKcaZieKaHa. Pe3yabTarsl Ta60PaTOPHBIX
MCTBITAHII MOKA3bIBAIOT, YTO OOPA3IIBl KAaTaJInu3a-
TOpa, MMPUTOTOBJIEHHBIE HA OCHOBE IIEOJUTHBIX MaTe-
PHUAJIOB € OTHOMEPHOI CTPYKTYPOH KAHAJTIOB U TIPE06-
JajaHueM caalbiX KUCJAOTHBIX 1eHTpoB (ZSM-23,
SAPO-11), UMEIOT BBICOKYIO CEJIEKTUBHOCTD 10 U30-
MepaM B THIPOU30MePU3AINT H-ATKAHOB.

Kaouesvie caosa: 1-ankaHbl; TEKCAJEKAH; THI-
POU30MEPH3AlHs; KAaTaJN3aTOP; KUCJIOTHbBIE II€HT-
pbI; crnkoamioModocdaThl; 1IeOJUTHI.

Knumar n TepputopuajbHOe pacnoyioKeHne
pasBuBaloImuxcst pernoHoB Poccun o6yciaBinBa-
10T TIOYTH B/IBO€ GOJIBITYIO MOTPEOGHOCTD B JIN3€ETTh-
Hbix TomuBax (JIT) ¢ yaydnieHHbBIME HU3KOTEM-
TepaTypHBIME CBoiicTBamMu 1.

Huskoremnepatypubie cBoiictBa T onpene-
JITIOTCS BXOJISIIUMU B €70 COCTAB BHICOKOMOJIEKY -
JISPHLIMH 1TapadWHOBBIMU yTJIEBOJOPOJAMHI HOP-
MaJIbHOTO CTPOEHNUs, KOTOPbIE UMEIOT JOCTATOTHO
BBICOKWE TeMIIepaTyphbl 1iasierus. [Ipu normxke-
HUU TEMTIEPATYPbI OKPYKAIOIIeH cpeibl TPOUCXO-
JIUT BBITIJIeHre H-TIApa(UHOB W3 TOIJINBA B BUJIE

Hara nocrymienus 12.01.17

The possibility of using three different zeolite
materials (ZSM-5, ZSM-23, SAPO-11) as the acid
component a bifunctional hydroisomerization
catalyst of normal alkanes was investigated. The
comparative analysis of physicochemical proper-
ties of the catalyst systems was presented. The
catalytic activity was studied in a laboratory
using a model feed — hexadecane. Laboratory test
results show that catalyst samples prepared using
zeolite materials with dimensional channel
structure and a predominance of weak acid sites
(ZSM-23, SAPO-11) have a high selectivity to the
isomers in the hydroisomerization of n-alkanes.

Key words: acid sites; n-alkanes; catalyst;
hexadecane; hydroisomerization; silicoalumino-
phosphates; zeolites

KPUCTAJJIOB PAa3JIMYHOil (POPMBI, KOTOpPbIE, B CBOIO
ovepe/b, 3a6UBAIOT TOILTUBHYIO aIriapaTypy.
Yayumenne TpeGyeMbIX HU3KOTEMIIEpaTyp-
HbIX Tokasateneil /[T pocturaercsa B pe3ysbrare
CHIDKEHNS COJIeP>KaHNS BBICOKOKHIISINX H-TTapa-
¢unoB Cig+ IPU ONTUMATHLHOM COOTHOIIEHUU C
HuskokumsanmMu H-mapadunamu Cio-Cys, yrie-
BOZIOPO/IAMY M30CTPOEHUS M MOHOIMKJINYECKUMU
APOMATHYECKUMHU yTJIEBOJOPOJAMHU, KOTOPBIE SB-
JIFIOTCST PACTBOPUTE/ISIMH BBICOKOKUIISATINX H-TIa-
padunos >3, mi60 mpUMeHEHNEM IENPECCOPHBIX
npucagok 4. CHmkenue cojaepKaHus JTHHHOIE-
MOYEYHBIX AJTKAHOB HOPMATHHOTO CTPOEHMST MOK-
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HO JIOCTUTHYTH: CHIKEHWEM TeMIIepaTypbl KOHIA
KUNEHUs AU3eJbHON (Ppakiii, yMEHbIIas TeM
caMbIM CO/IeprKaHNe BBICOKUTISTINX H-TapahWHOB
Cy9-Cog B TSIXKEJION YACTU AM3€TbHOTO JIUCTUJLIS-
Ta, YTO BeJeT K HETMOJHOMY WCIOJb30BAHUIO TO-
TeHIuasma HeTH Mo AM3eTbHON (pakimum; uc-
H0JIb3ys afcopOIroHHY0 (1I€0JUTHYIO) UM Kap-
6aMUIHYIO JleniepaddMHU3AINIO, TTPU 3TOM CHUIKA-
ercst 061nii 06beM IIPOM3BOICTBA TOILIMB 34 CUET
HETIOJTHOTO BOBJICUEHUST B TOBAPHBIN MPOYKT ChI-
pbs fenapadpuHU3AINE °; UCIOIb3YS TaKKe 1Po-
I[eCChl, KaK KaTaJuTnyeckas jenapapuHusaims u
n3olenapadpuansanysa. B mpoiecce kaTamnTuyec-
KOl JenapaduHM3AIMN HU3KOTEMIIEPATyPHbIE
CBOMCTBA YJIYUIAIOTCS BCJIE/ICTBUE CEJEKTHBHOTO
TUJPOKPEKNHTA HOPMAJbHBIX ¥ HU3KOPa3BETB-
JIEHHBIX TTapa(uHOB ChIPbSA B IPUCYTCTBUU BOJIO-
posa ¢ o6pa3zoBaHuNeM JIETKUX YTJIEBOIOPOJIOB,
YTO COTPOBOXK/IAETCS TOTEPEH TeeBOTO MPOIYK-
ta (Kak npaBuio, BbIX0/ JAenapaduHUPOBAHHOTO
JIT He npesbimaer 75—88 % mac.). TexHosorus
usogenapapurnsaiun (M30MepU3aIOHHA Jemna-
paduHU3AIUA, THIPOM30MEPU3AIINS) TO3BOJISET
npousBouTh AT 4719 XOMOAHBIX KIMMATHUYECKIX
30H TIpeBpallleHrneM HOPMAJbHBIX U HU3KO Pas-
BETBJICHHBIX NMapauHOB IyTeM M30MepU3alni B
MPUCYTCTBUU BOAOPOJA, 0Opasyionuecs TpH
STOM aJKaHbl M30CTPOEHUS OCTAIOTCS B IIEJEBOM
MPOJIYKTe, TEM caMbiM obecreunBasi GOJiee BBICO-
kuit Beixon AT B cpaBHeHUN € KaTaJauTH4YeCKOM
nenapadunuzanmeii (92% mac. u Boime) b, kpome
TOTO, W3-32 CEJeKTHBHOTO KPEKHWHTa BBICOKO-
MOJIEKYJIIPHBIX H-AJTKAHOB B IPOIECCE KATATUTH-
Jyeckoil gernapaduHuzanum HabJII0IaeTCs pe3Koe
CHIKeHHe IETAHOBOTO YNCJIa B CPABHEHUH € MCXO/T-
HOI (ppakityeil 13eJbHOTO TOILIMBA, TTPOIECC N30-
fenapadMHU3AINN JUIIEH 9TOTO HejocTaTKa ',
UMEHHO MO3TOMY Ha CETO/HAIIHUI JIeHb OH SIBJISI-
eTcst HanboJiee TePCIEKTUBHBIM MTPOIIECCOM TIOJTY-
yenus /IT ¢ ynydiieHHbIME HU3KOTEMIIEPATYPHBI-
MU CBOWCTBaMM.

AHAJII3 TUTepaTypHbIX JaHHbIX o 18 roBoput
0 TOM, YTO Ha CETOMHSAIIHUN JeHb OMyOJNKOBAHO
60JIbIIIOE KOTMYECTBO PabOT, TIOCBAIIEHHBIX WU3Y-
YEeHUTO0 TUIPON3OMEPU3AINH C MCIOJTb30BAHUEM
KaTaJu3aToOPOB, TPEICTABALIONNX COO0N aKTHB-
HBIII MeTaJlJI, HAHECEHHBLIN Ha MOPOIIOK TIE0JINTA.
Opnnako cpeau aTUX paboOT HET cpaBHeHUS (HU3n-
KO-XUMUYECKUX CBOWCTB M KaTaTUTUYECKON aK-
TUBHOCTH TpeX HaumboJiee BaJKHBIX, Ha HaMI
B3TJIsi[l, LIEOJUTHBIX MaTepuasoB: ZSM-5, ZSM-
23 u SAPO-11. Usyuenuio atoro Bonpoca u Io-
cBsleHa JaHHast pabora.

MaTepuajbl U METOAbI HCCJIETOBAHUSA

IIpuzomoeaenue xamaauzamopoas.

Jlng mpUTOTOBJIEHUS KAaTaau3aTopoB ObLIN
B34ThI 1eosnuThl ZSM-5, ZSM-23 ¢ COOTHOIIEHN-
em Si/Al, paBubiM 50 u 45 COOTBETCTBEHHO, OT
kommanun «Zeolite international», USA, un cum-
koasmomodochar SAPO-11 ¢ coornomennem Si/
Al, pasubim 30, ot kommanun «ACS Materials,
China. B kauecTBe ruipupyioiie-1erupupyiorie-
ro KOMIIOHeHTa ObLTa BbIGpaHa TIaTWHA, UCTOY-
HUKOM KOTOPO¥ CJIYKHUJI TeKCAXJIOPIIATHHAT BO-
nopona (H,[PtClg]) or xommanum OOO
«Aypary. Pt Hanocuau Ha 11€0IUTHBIE MaTepua-
Jbl B kKoanuectse 0.5% Mac., ucxons us oObema
Mop, BBIYUCJIEHHBIX 1O Bojonorionenno. [Tocre
HaHeceHus Pt o6pasibl KaTajn3aTopoB MPOKAJH-
BayMch B Teuenwe 6 u mpu temieparype 550 °C.

Xapaxkmepucmurku noayuenHsvlx Kama-
AUIAMOpoa.

MDa30BbIil cocTaB MOJTyYeHHBIX 00Pa3IoB Ka-
TAJIN3aToOpa aHAJTU3UPOBAIN Ha JUPPAKTOMETPE
D8 Advance (BRUKER) B MOHOXPOMaTH3UPO-
BanHoM CuKe-uzmydenun B 06JaCTH YTJIOB OT 5
10 40 ° 1o 26 ¢ marom 0.5 rpajyc/MuH 1 BpeMe-
HEM HaKOIIEHWS B KaxXJ0# Touke 20 c.

KucsorHbie cBoOiiCTBA aJIOMOCUTMKATOB U3Y-
YaJu METOJIOM TEPMONPOTPAMMUPOBAHHON JIeCOD-
O1MH TPeIBAPUTENBHO aJCOPOUPOBAHHOTO aMMHU-
aka (TII/]). Meroauka IpOBEEHHS TEPMOIECOP-
GIIMOHHBIX ONBITOB omicana B 19,

Kamaaumuuecxas akmuenocmeo.

Karanutnueckue cBoiicTBa 06Pa3IOB MCIIbI-
TBIBAJINCH B PEAKITUY TUAPON30MEPU3AIINN TeKca-
nexkana npousBogctBa OO0 «AO Peaxums», Ha
JIabopaTOPHOI MUKPOKATAJIUTHIECKON YCTAaHOBKE
B IIPOTOYHOM peakTope ofbeMoM 10 cM®, o6beM-
HOIT CKOPOCTH MOZAul chipbs 1 4!, cooTHOmMeHNN
H,/yraesomoposa, pasHom 1200 HMS /M3, maBie-
HUW Bofiopojia B peakTope 4 MlIla u temneparype
npoitecca 360—400 °C. Cxema 1a60paTOpHOIt yc-
TaHOBKHM TIpeJicTaBjeHa Ha puc. 1.

[lepen mpoBemeHneM WMCIbITAHWI 3arpysKeH-
HBIIl B peaKTOp KaTaJu3aToOp BOCCTAHABIWBAJIU B
TOKe BOJIOPO/IA NIPU CTYNIEHYATOM TIO/beMe TeMIIe-
parypsl 10 360 °C co ckopoctbio 60 °C /4.

AHanu3 MpOIyKTOB peaKIMU OCYIeCTBIISIN
METOJIOM Ta30KHUAKOCTHON XpomaTtorpadum Ha
npu6ope HRGS 5300 Mega Series «Carlo Erba»
C TJTAMEHHO-MOHU3AIMOHHBIM JIETEKTOPOM U Me-
TOJIOM XPOMaTO-MacC-CIEKTPOMETPUN Ha Tprbope
GCMS Shimadzu QP2010.

Kongepcuio (X) n-rekcajekana, CeleKTHB-
Hoctb (S) 1o uzorekcagexany u Bbixoj (Y) uso-
reKcajieKaHa BBIYUCJISIN CJAEYIONNM 06pa3oM:
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Puc. 1. Cxema na6opartopHoii yctanosku: E-1 - ceipbeBast emroctp; H-1- nopmmueBoii nacoc; I1-1 - neus narpesa
cbipbeBoii cMecH; P-1 - peaktop; X-1 - xoaoauabuuk; C-1 - cemapatop.

X=Mx100%. S=Lx100%.
N ’ N.—N ’

0 0

Y= l x100%
N, ’
rae  Nou N — KOJIMYecTBO H-TeKcaleKaHa B ChIPbe U B
POJLYKTOBOM cMecH, % Mac.;
N; — KoJInuecTBO M30reKcajJieKaHa, % Mac.

Pesyabrarbl U UX 00CyXK/A€eHUE

Xapaxmepucmura xamaauiamopoas.

B Tab6s. 1 mpuBeseHbl CTPYKTYpPHBIE Xapak-
TEPUCTUKN PA3JUYHBIX 1EOJUTHBIX MaTePHAJIOB.
Tak, meomur ZSM-5 OTHOCUTCS K CpPEIHEIOPUC-
TBIM TI€OJTUTAM C JIBYyXMEPHOI KaHAJIbHON TTOPHC-
TOW CTPYKTYypO#, B TO BpeMsd, Kak ZSM-23 u
SAPO-11 o6mafaioT 0lTHOMEPHBIMU KaHAJAMU.

JludpakTorpaMMbl 1EOJUTOB M CUINKOATIO-
Modocdara npe/cTaBieHbl Ha puc. 2, pe3yJbTa-
THI aHAJN3a MMOKA3BIBAIOT, YTO BCe 0OPasIlbl 06a-
JTAIOT BBICOKOW CTENeHbI0 KPUCTANINIHOCTU U CO-
OTBETCTBYIOT CBOMM CTPYKTYPHBIM THUTIAM.

N3 pannaerx TII/[ amMuaka ais o6pasion
neosuto (puc. 3) caemyer, uto meoantbl ZSM-5
n ZSM-23 conep:kar /Ba TUIA KUCJIOTHBIX 11€HT-
pOB: cirabble — ¢ MaKCUMYyMOM JecOpOIuU MpH
temrieparype okoJio 200 °C u cuibHbIe — ¢ MaKCH-
mymoM okoso 400 °C. Cuaumkoamomodocdar
SAPO-11 comepkut ciabble KHUCJOTHbBIE TIEHTPBI
¢ MaKCUMyMaMHU JIecCOPOIIMU TIpU TeMIepaTypax
okoJio 150 °C u 300 °C u He3HaunTEIbHOE KOJIUYE-
CTBO CUJTBHBIX KUCJOTHBIX IIEHTPOB C MAKCUMYMaMH
necopOiu 1ipu Temreparype okosio 350 °C.

Z5M-23

JM’MMMM

ZSM-5

SAPO-11

HutencHeHOCTE CHTHATA OTH. €.

1 i 1 i 1 i 1

10 20 30 40 50

Puc. 2. /TudppakrorpaMmbl 00pas3ioB KHCJIOTHBIX KOM-
NMOHEHTOB

JlecopOlmsA aMMHAKa, ¥.e.

ZSM-5

/\_,\_z%
/U

T T T T
100 200 300 400 500 600

700 T,°C
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Tabnuua 1

OCHOBHble XapaKkTepucTuku ZSM-5, ZSM-23, SAPO-11 20

HasBaHune CTpYKTYpHbIW MpocTtpaHcBeH | KonunuyectBo OnameTp CxemaTnyeckoe
™n Has CTpykTypa YJIEHOB B KaHarnos, n3obpaxeHune
KaHanos KOmbL,EBOM 0 CTPYKTYpblI
KaHane A KaHarnos LeonuTa
ZSM-5 MFI ABYXMepHasi 10 5.1x5.5 (X)
5.3x5.6 (Y)
ZSM-23 MTT ogHOMepHas 10 4.5x5.2 (2)
SAPO-11 AEL ofHoMepHas 10 -

B tabs. 2 npuBeeHbl 3HAUYEHUST KOJIMYECTBA
KUCJOTHBIX TIEHTPOB JIJISI MCCTEeAyeMbIX o6pas-

1[OB.
Tabnuua 2
KucnoTHble cBoiicTBa 06pa3uoB
no paHHbim TNA NHj3
Cnabeble CunbHble
O6pasew, KMCNOTHbIEe KUCIOTHbIE LLEHTPBI,
LEHTPbI, MKMO Nb/T MKMOIb/T
ZSM-5 359 541
ZSM-23 452 343
SAPO-11 381 119

Kamaaumuuecxue ucnoimanus
B Ta6us. 3 npeacraBienbl pe3yJbTaThl KaTa-

JIUTUYECKUX UCHBITAHUN 11eoautoB ZSM-5, ZSM-
23 u cunukoamomodocdara SAPO-11 B peakiun
TUPOM30MEPU3AITNY TeKCaIeKaHa.

Tabnuua 3

Pe3ynbTaThl KaTaIMTU4ECKNUX UCMNbITAHUN

O6pasey Temne- | KoHBepcus | CenekmBHOCTb
patypa, rekcage- no m3orekca-
°C kaHa, % nekany, %

Pt/ZSM-5 360 99 44
400 99 39
Pt/ZSM-23 360 96 79
400 99 64
Pt/SAPO-11 360 80 83
400 86 90

Kak Bumno mu3 tabma. 2, 1eogutbl ZSM-5 un
ZSM-23 noka3an BBICOKHE 3HAaUYeHNs KOHBEPCUN

70

NpHU JAHHBIX YCJIOBUSX ITPOBEIEHUS IMPOIECCA.
Bpicokyio akTHBHOCTH 06pa3IoOB ATUX ITE0JUTOB
MOKHO OODBSICHUTH Haju4uueM OOJIBIIOTO 4YHCJa
CUJIBHBIX KHUCJOTHBIX IeHTPOB. MakcuMaJbHOe
3HaueHNe KOHBepcuu Tekcajekana Ha SAPO-11
coctaBmiao 86% mpu 400 °C, uro ob6bscHIETCS
MEHbBIINUM KOJMYECTBOM CHUJIbHBIX KHCJIOTHBIX
IEHTPOB, UYeM y 00Pa3IoB KaTaau3aTopa ¢ Ie0JH-
TaMH.

HecMorps Ha TO, uro meosutbl ZSM-5 u
ZSM-23 o61aaloT NPUMEPHO OJMHAKOBBIM 006-
UM YHMCJIOM KHUCJOTHBIX IIEHTPOB, CEJEeKTHUB-
HOCTb IO M30reKcaekany na Pt/ZSM-23 namuo-
TO BBIIIIE, YeM TIPH TeX 3Ke ycaoBusix Ha Pt/ZSM-5.
OpanomepHasi cucreMa KaHasoB 1eosmta ZSM-23
oGecrieunBaer Gosiee OGbICTPYI0 AUDDY3Ui0 MOJIe-
KyJI ©30Mepa U3 Mop KaTaan3aTopa, MpeAoTBpaias
He)KeJlaTeJIbHbIe PEAKITNN KPEKUHTA, B OTJIMUYHNE OT
JIBYMEpHOIl cucteMbl KaHaynioB ZSM-5 21 Bpicokast
CeJIEKTUBHOCTD TI0 M30rekcajiekany Ha Pt/SAPO-
11 ob6bsicHAeTCS HAJIUYHEM KaK OJHOMEPHOH Ka-
HAJBHOW MMOPHUCTON CTPYKTYPOH TaK M YMEPEHHBIMHU
KHCJOTHBIMU IIEHTPAMHU, KOTOPbIE OrPAHUYUBAIOT
MPOTEKAHNEe PEeAKINU THAPOKPEKNHTA.

Takum o6pa3oM, Ha OCHOBAHUU CPABHEHUS
KaTaJTUTHIECKUX CBOHNCTB TpexX OM(pYHKIMOHAH-
HBIX KaTaJn3aTOPOB B PEAKINU T'HPOM30MEPU3a-
MU H-TeKcaJleKaHa J0Ka3aHO, YTO aJIOMOCHJIH-
KaTHbIE T1e0TUThI 60Jiee AKTUBHBI 110 CPABHEHUIO C
cunmmkoamoModocdaramu.
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IlokasaHo, 4TO HaaW4YMe OJHOMEDHON Ka-

HAJIbHOW TOPUCTON CTPYKTYPbHI B IEOJUTHBIX Ma-
Tepuasax obecreunBaeT GoJiee BBICOKYIO CeJeK-
TUBHOCTDH 110 TIPOIYKTaM M30MepUasIni.
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B pa6ote paccMOTpeHBI XUMUYECKHE TpeNaparsl,
obafaoniue aHTUAJLIePTEeHHBIMI CBOWCTBAME U
HCTIOTb3yeMble B TTOCJIeHNE JeCATIIETHS B Hamel
cTpase 1 3a py6exoM. IIpomemoHcTpHpoOBaHa 3a-
BUCHMOCTb AHTHAJJIEPTEHHBIX CBONCTB OT CTPOe-
HUS OT/IEJbHBIX KJIACCOB XUMIUUECKIX COeTMHEHMNIA.
ITpesncraBieHa MOMBITKA OIEHKN BJANSHUS OT/EJ]b-
HBIX TPYNTUPOBOK U 3BEHbEB aTOMOB Ha CBOIICTBA
ncciexyeMoro mpemapara. Bce dapmakosorndec-
KHe CBOWMCTBA PA3JUYHBIX KJIACCOB aHTUTHCTAMUH-
HBIX TIPENapaToB CBEJEHBI B TAOJIUILY.

Karoueesvie caoea: anneprudeckoe 3aboseBanue;
QJIKeHAMUHBI; aJKUJaMUHbI; aHTUTUCTAMUHHBIE
Iperaparhl; NUIepa3yHbl; IUIePUIUHbI; CBOUCTBA;
(peHOTHAZNHDI;, XUMHUUYECKAs CTPYKTYPA; XHMHYKJIH-
JIUHBI; 9TAaHOJIAMUHBL; 9TUIEHAMAMIHbI.

Hara nocrynienus 10.11.16

The study deals with chemical drugs which have
anti-allergic properties and is used in the last
decade in our country and abroad. Anti-allergic
properties dependence on the structure of certain
classes of chemical compounds is demonstrated.
An attempt assessing the impact of the individual
units and groupings of atoms on the properties of
the study drug is presented. All the pharmacolo-
gical properties of different classes of antihista-
mines are displayed in table.

Key words: allergic disease; antihistamines;
chemical structure; properties; side effect.
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PacmpocTpaneHHOCTD asteprmuecknx 3a60-
JIEBAHUI BO BCeM MUpe, 0OCOGEHHO B Pa3BUTHIX U
pPas3BUBAONINXCS CTPaHAX, MOCTOSTHHO pacTer.
UucneHHOCTh CTPAJAININX ajleprueil yBeJundu-
JIaCh /IO TaKOH CTeTeHW, YTO AJIepruio CJexyer
paccMaTpuBaTh Kak O/IHY U3 CEPbe3HbIX MPOOJeM
3apaBooxpanenus. [lo ganabiM Beemupnoit opra-
Huzanuu 3apasooxpanenus (BO3), corhu mui-
JINOHOB TPaXXJaH B MUpPE CTPAJAIOT OT aJIIepri-
YeCKOro PUHHUTA M, TIO0 TPHUOIU3UTETHHBIM OIeH-
kaM, 300 MIJITHOHOB MMEIOT aCTMY, 4TO OTPasKa-
eTcd Ha KauecTBe XKM3HM 3TUX JIIOJel U UX ceMeit
1 OTPUIIATEJbHO BJNSET Ha COIUATHHO-9KOHOMMI-
yeckoe G/aronosyune obmectsa 4,

Pa3pa6oTka aHTHUTHCTAMUHHBIX IIPENapaToB
Havasach Gojiee 4yeM S JIeCATUJIETUN Ha3aj C OT-
KPBITHS MNTIEPOKCAHa, KOTOPBII CMOT MpeloTBpa-
TUTh GPOHXOCIA3M Y KMBOTHBIX. [l0JIOKUTEND-
HBINl pe3yJbTaT MOCJTYXHUJI TOJYKOM Pa3BUTUS
3TOTO HAIPABJEHMS U, KaK CJeJCTBUE, K CUHTE3Y
paaa N-beHuIsTHAeHNaMIHOB € AaHTUTHCTA-
MUHHOH aKTHUBHOCTDBIO, TTPEBOCXO/ISATIEH TUTIEPOK-
cad. TpaanmmoHHbIe NCCTEJOBAHNS «CTPYKTypa—
AKTUBHOCTb» ATON CEPHUM, OCHOBAHHbIE HA TIPUH-
IATIaX N30CTEPUN U U3MeHeHUsA (PYHKITMOHATbHON
IpyHIbl mpuBesn K nosiBiaeHno B 1940—1970-e
ropl pasHoBuaHOCTelr Hi-aHTaronmcros, comep-
JKAIMUX MapUIATKIIAMUHHYIO CTPYKTYpPY. IJTO
6BLJIO TIepBOe TTIOKOJIeHNe aHTUTUCTAMUHHBIX Tpe-
naparoB. B pasnbHeiinemM 6blin pazpaboTaHbl u
BHE/IPEHBI IPernaparbl BTOPOTO U TPEThEro MOKO-
JIeHUsl, KOTOpble UMEIOT HEKOTOPOE CTPYKTYPHOE
CXO/ICTBO C TIEPBBIM MTOKOJIEHNEM IPernapaToB, HO
6611 MOZIMUITMPOBAHDI, YTOOBI OKa3bIBaTh 6O-
nee crieruduaHoe IeicTBIE .

[lesiblo HacTOSAIIETO WMCCJENOBAHUSA GbLIO
n3ydeHne 3aBUCHMOCTH aHTUTUCTAMUHHON aKTHB-
HOCTHU ¥ BBIPAKEHHOCTU TTO60UHBIX 9P PEKTOB OT
MOJIEKYJISIPHON CTPYKTYPBI aHTHTHCTAMUHHBIX
MPenapaToB PA3INYHON XUMUYECKON MPUPOJIBI, C
IIeJTbI0 TIPOTHO3WPOBAHNS AHTUTUCTAMUHHON aK-
TUBHOCTY HOBBIX COE/IMHEHMUIA.

[To xmMHUYECKOMY CTPOEHUIO aHTUTHCTAMU-
HbIe TIPerapaTbl MOKHO Pa3/leJTuTh Ha HECKOJbKO
TPYHIL: 3TAHOJTAMWUHBI, 3THJIEHANAMUHDI, (DEeHOTH-
a3WHBbI, XUHYKJIWJIWHBI, TETPArupoKkapOOJUHbI,
MUTIePU/NHBI, AJKEHAMUHDI, TTUIEePA3IHbBI, AJKI-
Jamunbl. PaccMoTpuM BaskHeiine n3 HuXx 6o0Jsee
oAPOGHO.

Idmanoaamunuot.

ITAaHOJAMUHBI XapaKTePU3yIOTCS HAJININEM
coeuuureapbHoro aroma (O) u ABYX WM Tpex
ATOMOB YTJIEPOTHON T[eTHN, CBSA3BIBAIOIIEH KJIfoue-
Bble AJIKOKCUIMAPUIbHYIO U TPETHYHYI aMUHO-
rpynnel. KaemMacti n andeHnmupasny oTanda-

IOTCA OT 3TOI'0 OCHOBHOI'O CTPYKTYPHOTO OCTOBa
TeM, 4TO aTOM a30Ta U 4YacCTb erIepOI[HOIL/,I mernm
ABJIAIOTCA YaCTbIO TeTepOHHKJII/I‘{eCKOﬁ KOJIbIIE-
BOI CHUCTEMDI, 1 YTO MEIKYy aTOMaMU KUCJIOPO/ia 1
a30Ta HaAXOJATCA TPU aTOMa yrJjepozaa 6:

Rn R
|
Ar'—C—0—CH,—CH,—N
r | 2 2 \R'
Ar

Judenruapamun (aumeapos) Obll TIE€PBbIM
KIMHUYECKN 3HAYMMbBIM IIPEJCTABUTEIEM CEPHHU
3TAHOJIAMUHOB M CJYKUT B KauecTBe MPOTOTHIIA.
B nmomosHenve K aHTHTHCTAMUHHOMY JI€HCTBUIO,
JUMEeIPOJ TPOSBJSET aHTUXOJUHEPTUUYECKOE,
IPOTUBOPBOTHOE, MPOTHBOKAILIEBOE U CENATHB-
Hoe paeiictBue. IIpeBpaleHue ero B 4eTBEPTUY-
HYI0 aMMOHHUIWHYIO COJIb CYTIECTBEHHO He M3MeHs-
€T aHTUTUCTAMUHHOE JIeliCTBHE, HO YCUJINBAET aH-
TUXOJIMHEPruYecKoe JeiicTBue. JuMeHrngpuHar
SBJISETCS COJBIO AUMeIPoa ¢ 8-XJI0pOoTOMULIN-
HOM W PEKOMEeH/IyeTcs TIPU MOPCKOW W BO3AYIII-
HOI 60JIe3HM.

X
-HCI
CH—OCH,CH,N(CHj),

X = H: ruapoxiaopusa nudeHrnjpaMuHa
X = Br: 6poMandenruipaMuu

0
[
CH—OCHZCHzg(Cng@Cl\”/N s

N
O

CH,

Jumenruapunar

[lpyrue TepamneBTiuecku 3 HeKTUBHBIE TTPO-
U3BO/IHbIE ndeHrupaMiuHa ObLIN TIOJTyYeHbI ITy-
TeM BBe/IEHUS B OJHO M3 (DEHUTHHBIX KOJIeIl Me-
TUILHON rpytmbl (MeTraudeHrnIpaMitH ), MeTOK-
curpynnbl (Meapuaamun), xjaopa (xaopaudenru-
pamun) wian 6poma (6pomoandeHruapaMut). It
IPOM3BOHBIE, KaK COOOIIAeTCs, NMEIOT JIydIlne
TepareBTUYeCKye MoKa3aTeJn U MeHbIe n1o604-
Hble 3(pdeKThIo cpaBHeHUIO ¢ AUPEHTHIPAMU-
HoM. Hanpumep, 6pomonudenuiruapamun 6osee
’KUPOPACTBOPUM U B /1Ba pa3a addeKTnBHEE, YeM
IGEHTHPaMIH KaK aHTUTHCTAMUH ’ .

3aMeHa OJHOTO W3 (PEHUJIBHBIX KOJeIl -
¢enrnppamMuna Ha 2-MUPUJINH, KaK B JOKCUIAMU-
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He U KapOWHOKCAMWHE MPUBOAUT K YCHJIEHUIO
aHTUTUCTAMUHHOUN akTuBHOCTH B 40 1 2 pasa, co-
OTBETCTBEHHO, MO CPaBHEHHIO € JAu(eHTH/paMu-
HoM 8. 113-3a BBICOKOTO CPOJICTBA K IEHTPATbHbBIM
Hy-perentopaM CyKIIMHAT JOKCHJIaMUHA TPHMe-
HSIeTCS IS JIeYeHus] HapylIeHuil cHa.

Cl CHCOOH.

CHCOOH
CH—OCH,CH,N(CHj),

Z N
I
N

Masear Kap6WHOKCAaMIHA

CH,COOH-
CHs CH,COOH
OCH,CH,N(CH3),

CyKI_II/IHaT JOKCHJIaMIHa

W3-3a HaMM4msi aCUMMETPUYHOTO aToMa yT-
JIepo/ia TIpU 3aMeTeHHOM GeH3WIBbHOM paJIuKaJle,
MHOTHE€ 13 3TAHOJAMUHOB SABJSIOTCS ONTUYECKH
AKTUBHBIMU. BOJIBITUHCTBO MCCAEMOBAHWI MOKa-
3bIBAIOT, YTO SHAHTUOMEPDI CYIECTBEHHO Pa3Jiu-
YaloTCs M0 AHTUTHCTAMUHHON aKTUBHOCTH, TMPU-
yeM 6oJiee akTUBHA S-dopMa.

Y mudennnnupannna 6OKOBast aMUHOAJ-
KUJIbHA4 1elb BKJIOYeHa B MUTEPUNHOBOE KOJb-
1[0. JTOT TpemapaT SBJSIEeTCS MOIIHBIM aHTUTHUC-
TaMUHHBIM cpejcTBOM. Dymapar KjaeMacTHHA
CTPYKTYPHO OTHOCHUTCS K XJOPAU(DEHTUAPAMITHY
¢ 60KOBOI1 aMIUHOAJIKUJIbHOM II€TbI0, BKIIOYEHHON
B MMUPPOJUINHOBOE KOJBIO € JOTOJHUTENbHON
METHJIbHOW TPYIIOH. ITO coeJIMHEHNEe UMeeT /1Ba
XMPAJbHBIX LEHTPA, KaXKAbI 110 a6COJMIOTHOMI
KOH(UTypanun sBJSEeTCS NPaBOBPAIAIAM
(R). CpaBHeHnue 1eATeJbHOCTH aHTUIIOAOB yKa-
3bIBAE€T Ha TO, YTO ACUMMETPUYHDIIH 1I€HTP, PacIio-
JIOKEHHBIN BOJIM3W aTOMa a30Ta WUMeeT MeHbIlee
3HAUeHUe [IJIs1 TPOSIBJIECHUS AHTUTHUCTAMHUHHOIO
apdexra ®. Dror mpescraBuTens dTaHOMAMUHOB
xXapakTrepusyercs 60JbINoH TPOAOIKUTENbHOC-
ThIO JeticTBusA — oT 10 g0 12 4.

CH—O@N—CH3

-HCl

I'mapoxsopna audeHnIIIpaINHA

Cl

-HOOC_ H

N N
e

Dymapar KIeMacTHHA

CH; (|:H3

H/\COOH

ITAaHOJAMUHBI COJepKaT HparMeHTbl, CJIy-
xamnue dpapMakodopaMu 171 MyCKaPUHOBBIX pe-
I[ENITOPOB, TI03TOMY MOTYT BBI3bIBATH CYXOCTb BO
PTY, 3a[€PKKy MOUYEHCITYCKAHMUS.

Imurenouamunol.

ITUIEHINAMITHBI XaPaKTEePU3YIOTCs TPUCYT-
CTBHEM JIBYX aTOMOB yTJiepojia B II€IH, CBS3bIBA-
I0llell KJfoueBble AMAPUJIaMUHO- U TPETUUYHYIO
AJTKIJIAMUHOTPYIIIIBI.

Ar R
N—CHZ—CHZ—N/
Ar'/ R’

Bce coenmHenust 3TOTO KJacca SBISIOTCS
MPOCTBIMU JUAPUIITUIEH[MAMUHAMU, KPOME aH-
Ta30JIMHA, B KOTOPOM TEePMHWHAJBHBINH a30T U
YacTb yTJIEPOIHON 111N BXOJAT B KOJbIEBYIO CHU-
cTeMy WMUAa307a. AHTA30JUH CYIIECTBEHHO OT-
Judaetcs 1o GapMakoJIOrHUYecKOMY JEeWCTBUIO OT
JPYTUX TpeCTaBuTesell 3TOro Kiacca.

Denber3aMuH OblJ TEPBBIM KJIMHUYECKH
3(pPeKTUBHBIM YJIEHOM 3TOTO KJIACCA U TTOCITYKHIT
IPOTOTUTIOM [IJIsI padpabotku 6Gosee ahderTns-
HBIX MPOW3BOAHBIX. 3aMeHa (PeHWITbHON YacTh
(enbenzamMuna Ha 2-MUPUAMH PUBEJA K TTOTyYe-
HUIO TpUIleJeHAMWHA, KOTOPBIH siBjsgercs Goiee
addertuBHBIM O670KaTOpoM Hi-perenTopos.
BBenenne B (peHMIBHYIO TPYNITy TpUIETeHAMITHA
CJAENYIONINX 3aMeCTUTesJel: H-METOKCUTPYIIIbI
(memmpamun), xymopa (xaoponupamun) uam 6po-
Ma (6poMTpHIleJIeHAMIH), TPUBOAUT K JaabHeii-
IeMy MOBBINIEHNIO aHTUTHCTAMUHHON aKTHBHOC-
TH MCXOJHOTO coeuHenus 8.

3amenuB (HPeHUTBHYIO TPYIIY TPUTEIeHAMNU-
Ha Ha 2-THo(EeHMEeTUIbHYI0 TPYIIY MOJYyYUJIN
MeTanupuiIeH, a BBeJleHNeM B TPUIIEJeHAMUH TIH-
pUMHANHOBOTO hparMeHTa BMecTo 2-nmpuanna (¢
OJTHOBPEMEHHBIM BBeE/ICHIEM 72-METOKCHUTPYTIIIBI B
GEH30JbHOE KOJIBIO) TOJYUYNTH TOH3UIAMUH,
YTO, MPEATIONOKUTENBHO, 3aMe/IJISIeT TPOSBICHNE
TOKCHYECKUX CBOICTB S. YunTbIBasg GbICTPDIil Me-
Ta00JIM3M TOH3WJIAMUHA 17 0100, 9TO MO3BOJILAET
eMy TMpaKTHYeCKN He OKa3bIBaTb TOKCHYECKOTO
nefictBug Ha opranm3M. OmHAKO aMepuKaHCcKas
toproBas accoruanuss «FDA» (Foodand Drug
Administration) o6bsiBuIa 0 BO3MOKHON KaHIe-
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poreHHOCTH MeTanupuiena, u ¢ 1979 roja o He  cOeMHEHUSAX ABJAAIOTCI aam@aTHUeCKUMH,

UCIOJIb3YETCS. BCJIEJICTBUE Y€TO UX OCHOBHOCTU CONOCTABUMBI.
- _CHy . _CHy Ar\ B — -
NN N ~cn /CH N N—R
Dot QU
Z N ,CHCOOH N7 >N .yc
u OcHOBHbBIE CTPYKTYPHBIE Pa3Jndus B Ipejie-
OCH; CHCOOH ocr, D JlaX 5TOH IPYIIIbI 3aKII0YAIOTCA B IIPUPOJIE NAPA-
3aMecTuresss apomMarndeckoro koubia (H uan
MaseaT mupuiaMuHa Imapoxsopu/ TOH3UIaMUHA Cl), a TaKKe B IIPHPOJE 3aMECTUTE/IS KOHIIEBOTO
oy NUIepa3HHOBOrO a30Ta
/\/N HukAn3uH 1 XJOPIHUKJIN3UH — TpocTbie N-
N METHUJIMUTIEPA3UHDI. [ MPOXIOPUI IUKJIN3UHA UC-
@C - MOJTb3yeTCSd B OCHOBHOM ISt IPOMUIAKTUKU W
JieueHsI MOPCKOI 1 BO3yITHOI 6oJie3un. [mapo-
XJIOPHUJ] XJTOPIUKJIN3WHA COJEPKUT aTOM XJOpa B
[urpar win THAPOXJIOPH TPHIETeHAMIHA apoOMaTUYecKOM KOJbIle, KOTOPBII CHUXKAET aK-
THBHOCTb TIpemiapaTta. XJOPIWKJIU3WH TOKa3aH
CH; H JUIsT OOJIETUEHUST CUMIITOMOB KPAallMBHUIIBI, CEH-
N
|U\/\N A ~c HOU JINXOPAJKU.
S H
5o O oo
X
- HCI
T'uppoxnopun MeranupuieHa Docdar anTazoanHa

Tuapoxaopn MUKIN3UHA
Bo Bcex atux COe/IMHEHUAX KOHIEBasd aMUHO- AP pra I

IpyIa SBJSEeTCS 3HAYUTENbHO 6G0Jiee OCHOBHOM, H

YeM aToM a30Ta, NMpUJeraionnii K IByM apUJIbHbIM c14©7é_N/_\N —CH;4
paanKagaM, MOCKOJIbKY HETo/eJeHHAs 3JTeKTPOH- /

Has napa Ha IUapUIbHOM a30Te /IeJIOKAIN30BaHa B “HCI

apoOMATUYECKUX KOJIBI[AX, B Pe3yJIbTaTe 4ero CHU-
JKaeTcsl 9JIEKTPOHHAS TIJIOTHOCTh HA aTOMe a30oTa 1
yMeHbIaercss ero ocHoBHOCTh 8. TakmM o6pasoM,

KOHIIEBAsI aMUHOTPYIIA B TUJIEHMAMIHAX SIBJIS- OH
eTcs IOCTaTOYHO OCHOBHOM 7t o6pasoBanus (ap- Ili I\ g
MAaIeBTHYECKU TIPUTOIHBIX COJIEN. CIO—C—N N

ITUIEHIMAMIHBI IEMOHCTPUPYIOT OTHOCH- / 0
TEJIbHO BBICOKYIO YaCTOTY TPOSBJIEHUS TOOOUHBIX +HCI

3¢ dEKTOB MO OTHONIEHWIO K IEHTPAJbHON He-
pBHO#i cucreme (cepaTuHbiil addexT) u Kemry-
JIOYHO-KUIIEYHOMY TPAKTy. AHTUXOJUHEPTHYec-
KOe ¥ MPOTUBOPBOTHOE JIENICTBUE 3TUX COE/NHE-

g H CH
HUIT ABJSIETCS CJ1a0bIM 110 CPABHEHUIO ¢ GOJIbIINH- al (I: N -
- - 2
CTBOM JIPYTMX KJACCHYECKUX AHTUTUCTAMUHHBIX N/
MpEenaparos.
peniap -HCI
ITunepa3sunot.

[Inmepas3unbl Tak:Ke MOKHO paccMaTpUBaTh

KaK IIpOM3BO/JHbIE dTUJIEHIMAMUWHA WUJIU LTUKJIN- I'mapoxJopu MeKIn3nHa
YyecKHe STUIEeHMaMUHbI, OJHAKO, B 9TOM KJacce
COeIMHUTE/IbHbIH (PparMeHT npe/craBisger co6oil L _ CHzO T
kak HCN rpynmny, Tak u yrjaepogHyio 11emb; (pyH-

KI[MOHAJbHO aKTHBHBIII KOHIIEBOII a30T, a TaKiKe
aToOM a30Ta COEJWHUTETbHOU TPYIIBI SABATIOTCI
yacThio nunepasuna. Ob6a atoMa a3orta B 3THX

C

&
)

as
a

Tugpoxaopuas 6ykan3mHa
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Iuapoxaopu/ibl MeKJTO3WHA U OYKJIN3NHA SIB-
sstiorcst N-GeH3ui3aMenieHHbIMU MTUTIePa3nHaMi.
HecMoTpst Ha TO, 4TO OHUM JOCTATOYHO AKTUBHbBIE
AHTUTUCTAMUHHBIE TIpENapaThbl, MEKJO3UH WC-
MOJIB3YETCS TJIABHBIM 00Pa30M B KavecTBe TPOTH-
BOPBOTHOTO CpeJIcTBa B MPOMUIAKTUKE U Jiede-
HUU MOpPCKOH 6oJie3nu. ['mapoxnaopu Oykan3nHa
SIBJISETCST BBICOKOKMPOPACTBOPUMBIM M OKa3bIBa-
€T yCIoKauBaolee, MPOTUBOPBOTHOE U AHTHUTHUC-
TaMUHHOE fielicTBHe o,

HexoTopbie 4eHbl 9TO# TPyMIbl UMEIOT BbI-
COKUH TepaTOreHHbIN TOTEHINAJ, BBI3BIBAS P
MOPOKOB Pa3BUTHSA y KpbIiC. HOPXJIOPIUKINZTH —
MeTab0JUT 3TUX MUTEPA3ZUHOB — TIPEATIONOKH-
TEJTHHO, HECET OTBETCTBEHHOCTH 32 TE€PATOTEHHOE
JleficTBHe TIpernaparoB.

PaneMuyeckuii eTUpU3NH SABJSETCS MeTab0-
JINTOM TUJIPOKCU3NHA U TIOJYYAETCS B pe3yabTaTe
MOJTHOTO OKUCJIEHUST €r0 MEPBUYHOTO CIUPTOBOTO
¢parmenTa. ITO COeIMHEHUE SBJSAETCS OTHOCH-
TEJTHHO TIOJIIPHBIM I[BUTTEP-UOHHOM M, TAKUM 006-
pPa3oM, He TTPOHUKAET C JIETKOCTBIO Yepe3 reMaro-
sutedasnyeckuii 6apbep.

i
c14©7 &N Nxo/ ,\OH

+HCl

Hetupusun

JleBolleTHPU3WH — JIEBOBPAIAIOITII U30Mep
MEeTUPU3NHA SBJSIETCS BBICOKOCEJEKTUBHBIM U
MOIITHBIM aHTaroHucToM mnepudepndeckux Hi-pe-
menTopoB. CpoJicTBO K H-rucTaMuHOBBIM pellen-
TOpaM y JIEBOIETUPU3WHA B 2 pa3a BbIlIE, YeM Y
METUPUBIHA.

Aakuaamunol.

ATKUTAMUHBI XapaKTepU3yTCd HaJIudueM
sp® ru6pumsoBannoro atoma yriepoga (coemn-
HUTEJbHBIA aToM) M yTJIePOAHON I1IeNbi0 U3 JABYX
JIOTIOJIHUTEJIBHBIX aTOMOB YTJIEPO/Ia, CBA3BIBAIO-
NUX KJIIOYEBYIO TPETUIHYIO aMUHOTPYIIY U JHa-
puoBbie hapmakodopHbie pparMeHTshI.

R
Ar\CH CH,—CH N/
Ar' ’ ’ \R'

Bce ankummaMunbl copep:kar (peHUNbHBIH,
2-IMPUANHOBBIN W TepMUHATBLHOTO AMMETUJIAMU-
HOBBIN (PparMeHTbl. DTH COEIMHEHUS OTJIUYAIOT-
cs IPYT OT JpyTa TOJbKO 3aMeCTUTEeseM B Tapa-
nosoxennn dernabHoro pagukana: H (derupa-
mun), Cl (Xnopdenupamun) u Br (6pompennpa-
MuH). Tanorenuposanuble GpeHupaMutbl Gosee

moiabre npenapatbl (20—50 pas) u umeror Gosee
IPOJIO/IKUTENbHOE BPEMs JIEHCTBUS, 4eM MCXOJI-
Hblit (pennpamun. Bce dbeHmpaMuHbI ONTHYECKH
akTUBHBI (MMEIOT XMPaJbHbIA aTOM yrjiepoja) u
BBINTYCKAIOTCS B BUJIE€ PAlleMaTOB UJIM OT/ETbHbBIX
AKTUBHBIX TPABOBPAIIAIONIIX JHAHTHOMEPOB.

CHCOOH

.

CHCOOH

—N
@—CH—CHZCHZN(CH3)2

Maieat dennpamMHa

CHCOOH

.

N CHCOOH
\ ) CH—CHxCHN(CH3),

Mauteat 6poMdpeHnpaMnta
Marear nekc6poMdeHupaMiHa

Cl

CHCOOH

.

CHCOOH

—N
@»CH—CHZCHZN(CHQZ

Masear xnopdeHnpaMuHa
Maumneat nekcxiaopgenrnpaMuHa

Aakenamunol.

AJIKeHaMUHbI C HEHACBII[EHHBIM COEIMHU-
TEJTbHBIM (PParMeHTOM BKJIIOYAIOT MPOU3BOHDIE
nuppoOyTaMuHa U TPUIPOJUINHA, a TAKXKe I[UK-
JMYECKU aHaJIOT AUMEeTHHJIEH.

Ar R

AN /
C=C—CH,—N
| N

Arv/ H Rv

Kondopmatnmonnas xecTKOCTh HEHACHITIEH-
HBIX TPONUJIAMUHOB OKAa3aJiach TMOJE3HON [JIst
omnpejleIeHusI PACCTOSTHUA MEXKY TPETUYHBIM
a30TOM U JMAPUJIbHLIM (PparMeHToOM, M 3TO pac-
cTosgHue cocraBisier S—6 anrcrpeM. /lis nuppo-
6yTaMMHA W TPUIIPOJHMINHA AKTUBHBIMU SIBJISIOT-
cs E-reomerpuueckne mzomepbl. Addunurer E-
nsomepa k Hy-penenrropam B 1000 pas Boiie, yeM
y Z-u3omepa. [luMeTHHIEH peann3yeTrcss Kak parie-
MaT, ¥ €r0 aHTUTUCTAMUHHAS aKTUBHOCTb MPHUXO-
JIATCA B OCHOBHOM Ha JIeBOBpamaromnmii msomep °.

AxpuBactuH — FE, E-uzomep, SBJSeTCS aHAJIO-
TOM TPUIPOJUNHA, COAEPKUT KapOOKCHATEHU b~
HYIO TPYIIIUPOBKY B 6-M TOJIOKEHUN TTHPUAUHOBO-
TO KOJbIla. AKPUBACTUH JEMOHCTPUPYET AaHTHUTHC-
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TaMUHHBIA 3P HEKT U TPOJOIKUTETBHOCTD Jeli-
CTBUSI, COTIOCTABUMYIO C TpuipoJugnHoM. Kpome
TOTO, TIOBBIIIEHHAS TIOJSAPHOCTD 3TOTO COETMHEHS
B pe3yJbTaTe MosiBJIeHs (hparMeHTa KapOoKcuaTe-
HHUJIa orpannymBaeT npounkHoBenune ero B [IIHC n,
TaKuM 006pa3oM, 3TO COeMHEHNE JaeT MeHBIIHi
celaTUBHBIN aeKT, YeM THIPOXTIOPH/] TPUTIPOJIU-
JIMHA.

~ I
« N -Ha
H
7/
Cc=C

Sy

FI/I,leOXJIOpI/IJI TpUIIpOJINANHA

H,C

Dochar nmuppobdyTamMuHa
CH,CH,N(CH3),

S8 Ayt

CHCOOH

- CH;

CHCOOH

MauJteat quMeTHHIEHA

CH,
OH
O
N
) O
=
AKpUBaCcTuH
denomuasunonl.

[Mouckn a3ddekTUBHBIX TPOTUBOMAJISIPUIL-
HBIX CPEACTB MPHUBEJH K HCCAECAOBAHUIO IPOU3-
BOJIHBIX (PEHOTMA3WHOB, B KOTOPHIX MOCTHUKOM
MEXIY OpmO-TOJNOXKeHUAMNI (PEeHNIbHBIX TPYIIT
apasgercs cepa. llocaenytomniue mccieg0BaHusA
(beHoTMazMHOBOTO KJIacca TPemapaToB MOKA3aJIH,
YTO MHOTHE U3 HUX 00J1a1al0T He TOAbKO aHTUTH-
CTAaMUHHOM, HO U (hapMaKOJOTHYECKON aKTUBHOC-
ThIO, OTJUYANONIENCS OT 3TUAECHIMAMUHOB. Tak
HayaIach 310Xa IEHHBIX IICUXOTEPANEBTHUYECKUX
CPE/CTB.

N
R

e =N
R"

[IpousBoaHbie (heHOTHMA3NHA C AHTUTHUCTA-
MUHHBIM JIEHCTBUEM COJIEPKAT IBA WJTH TPU aToMa
yTJiepojia ¢ aTKUJIbHBIMU OTBETBJIEHUSIMU MEXIY
KOJIBI[EBO CHCTEMOHW M TePMUHAJIbHBIM aTOMOM
azora. ITO CyIIECTBEHHO OTJIMYAET UX OT (DEHOTH-
A3WHOB aHTUIICUXOTUYECKOU Cepuu, B KOTOPBIX
TpebyeTcsi Hepa3BeTBJIEHHAs TPONUIbHAS TIeTlb.
DdeHoTHA3WHBI C TPEXYTIEPOJHBIM MOCTHKOM
MEeK/ly aTOMaMM a30Ta SBJSIOTCS 60Jiee CUTbHBI-
Mu in vitro 8. Kpowme Toro, B otimune ot (peHoTH-
Aa3MHOBBIX HENPOJENTUKOB, TETEPOIMKINYECKOE
KOJIBIIO Y AHTUTUCTAMWHHBIX TIPENapaToB SABJISAET-
csT He3aMeIeHHbIM.

h
CH;CHN(CH),
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CHZCIIHCHZN(CH3)2
CH;

Taprpar TpuMenpa3uHa

S
+ HC1

CH,
m—cm

I'mapoxsaopun MerauiasuHa

[TpomeTasun — yMepeHHO MOIIHBIH 1O CO-
BPEMEHHDBIM CTaH/IapTaM IIperapar ¢ TPOJOHTUPO-
BAaHHBIM /IEfICTBUEM U BbIPAKEHHBIM CEAATHBHBIM
no6ounbIM adderrtom. B obmeM, yannnenue 6o-
KOBO TIeTIM U 3aMeleHrne BOJ0POo/ia apoMaThyec-
KOTO KOJIbIIA BO BTOPOM TOJIOKEHWH JUTOMUIb-
HOH TPYIIION MPUBOJAUT K CHUKEHUIO TTPOTUBOTU-
CTAMUHHOM aKTUBHOCTH W TOBBIMIEHUIO TICIXOTe-
pareBTUYECKUX CBOWCTB.

JHAHTUOMEPBHI MPOMETA3MHA UMEIOT aHaJo-
TMYHbIE AaHTUTUCTAMUHHDBIE U IpyTHe (papMakoJio-
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TIYeCKHe CBOMCTBA. JDTO KOHTPACTUPYET CO CBOM-
cTBaMu (peHUpaMUHA ¥ KapOUHOKCAMWHA, B KOTO-
PBIX XUPAJBbHBIN IEHTP PaCIOJOXKeH OIIKe K
apoMatnueckoMy dparmMeHTy MojekyJsbl. [lo-Bu-
JIUMOMY, KOT/[a XWPAJbHBIH IEeHTP HAXOJUTCS
BOJIN3Y TIOJIOKUTENBHO 3apSIKEHHOTO a30Ta 60KO-
BOH I1leNH, OH OKa3bIBaeT MeHblllee BJINSIHUE Ha
AHTHTICTAMUHHYIO aKTHBHOCTD 9.

Xunyrxaudunol.

XUHYKJTUJAWHBI, TPEJICTABUTENIMI KOTOPBIX
aBagiorcess xudeHaaun u cexudeHaawH, ObLIN
paspaboransl B Poccuu, B maboparopuun M. JI.
MamkoBckoro. OHU XapaKTepU3YIOTCS HAJTMYN-
eM sp>-rHOpHAN30BaHHOr0 aToMa yriaepoaa (co-
e/IMHUTEJbHbII aTOM) U YIJIEePOAHOIT 1enu, KOTo-
pasg BMecTe C TepMUHAJBbHBIM a30TOM 0O6pasyeT
6urknyecknit Xunykauana. CexudeHaand oT-
audaercs ot xudeHaJnHa HAJTUYUeM [[BYX Me-
TUJBHBIX TPYII TPU JABYX apPOMAaTUYECKUX KOJIb-
1axX B OPMO-MOJOKeHUIX. XnudeHaJnH TI0X0
IPOHUKAET Yepe3 reMaTo-aHIledammueckuii 6apb-
€p, TaKk KaK UMeeT HU3KYyI0 JUMOPUJIBHOCTD, W,
CJIeIOBATENIbHO, B MEHBINEN CTeleHu MPOSBJISIET
cefaTuBHbIe cBoiicTBa. OH He TIPOSBJISET aIPEeHO-

JUTHYECKOTO W XOJHHOINTHIECKOTO 3¢exTon ¥,

_N OH
_N OH
Xudenaanu Cexudenaann
Hunepuodunwt.

VIX MOKHO paccMaTpHBaTh KakK aHAJIOrH ¢e-
HOTHA3KMHA, B KOTOPBIX aTOM CEepbl 3aMeHEH BH-
HUJBHON Tpynioii (umporentagnH) WIM HAChI-
MIeHHBIM 3TUJIbHBIM MocTHKOM (azaTaauu), a
KOJIBIIEBOI a30T 3aMEHEH aTOMOM yTJIEpPoJa B CO-
CTOSIHUN SP>-THOPUN3AIIIN.

1
R

I'mapoxsopua nunporentajuua obaanaer
KaK aHTUTUCTAMMHHON, TaK M aHTHCEPOTOHUHO-
BOI aKTMBHOCTBIO U WCHOJb3YeTCS KaK MPOTHUBO-
3ynHoe cpenctBo. CenatuBHbiit apdeKT sABsieTcs
caMbIM 3aMeTHbIM TO60YHBIM 3(PdEKTOM, HO
O0OBIYHO KPATKOBPEMEHEH M MCYe3aeT MocJe TPex
UJTH YeThIPeX JHell JieueHMs.

BoapmuuacTBO NUNEPUANHOB SABJISIOTCA
MpeICTABUTENISIMU BTOPOTO TOKOJIeHUs: TepdeHa-
JIMH, acTeMW30JI, JOpaTaJuH, PYNaTa/IuH; TPeTbe
nokosieane — (ekcodeHaInH, 1e370paTajuH.

CHCOOH

- HCl CHCOOH
N |
é CH3
H3
T'uapoxnopun Marneat azaTanuHa
LUNpOrenTaguHa

Tepdenaamn npeacrasiager co6oil aMUHOC-
nupToBOe MpousBogHOoe OyTupodenoHa. Tepde-
HaauH ObLI pa3paboTaH B XO/e IIOMCKA HOBBIX aH-
TUIICUXOTUYECKUX MpernaparoB psjga 6yTupode-
HOHA, KaK BUJHO TIO HAJTWYWIO 3aMecTHTess N-
¢ennnbyranona. OH Takke COAEPKUT AudeHn-
METUJITTATIEPUAMHOBBIN (PparMeHT, aHAJOTUYHBIN
COJZlEpPIKAIIEMYCST B TTMIIEPA3MHOBBIX AHTUTHCTA-
MuHax. CpoJICTBO K THCTAMUHOBBIM peIlerTopaM
3TOTO COEIMHEHWSI CBSI3aHO C MPUCYTCTBUEM JIH-
dernnmernmunepuannoBoro gpparmenta. OT-
CYTCTBUE AHTUXOJUHEPTUYECKUX, aJpeHepruyec-
KUX WJIN CEPOTOHMHEPTUYECKUX AeHCTBUH, Kak
IPe/ICTaB/ISETCS, CBSI3aHO ¢ HammuneM N-eHu-
6yTaHosa, KOTOPBI OTPAHUYNBAET CBA3BIBAHUE C
stumu perentopamu 8. Dror 3amectuTens Takxe
OTPAaHWYMBAET paclipejenenne TepdeHaanHa B
ITHC, tak Kak He TPOHUKAET Yepe3 reMaTo-sHile-
dannyeckuii 6apbep.

OH H CH;

)
N—CH,—CH,~CH,— 84©_'7 CH;
l CH,

Tepdunaaun

[Tpu 3amemyenun MeraboJsin3ma TepdeHa -
Ha MPOUCXO/IUT HAKOIJIEHNE HeMeTaboJIu3upPo-
BAHHBIX NCXO/JHBIX (DOPM, UTO TPUBOINT K HAPY-
IEeHNo cep/ieuHoro putMa (yaauHeHne WHTepBa-
jga QT). IT0 MOKET BOBHUKHYTD TIPH COBMECTHOM
npreMe ero ¢ MaKpOJIHIaMUU POTUBOTPUOKOBBI-
M TIpeTiapaTaMn Ha OCHOBE MMU/A30J1a.

Imapoxaopun dexcodenamHa BoITycKaeTcs
B BHUJIe palleMaTta 1 CyIIeCTBYeT B BOAHOI cpeje
npu ¢usnonsornyeckom 3Havenuun pH BBUIE
nBuTTep-noHa ®. Mekcodenannn aBageTCA MEp-
BUYHBIM MetaboanToM tepdenaauna. Kamamuec-
KUe NCIBITaHNS ToKa3ann, 4To dhexcodeHany He
TOJIbKO 3(P(PeKTUBEH NP aJIePruyeckux 3a6oJe-
BaHNAX, HO M MeHee KapAWOTOKCHYEH, 4eM Tep-
denauH.
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OH OH CHs

I
N—CH,=CH,~CH,~C CH,

dekcodenaann

AcremusoJ oTHOCUTCS K cepun audeHnnly-
TUJITAIEPUANHOBBIX aHTUTMCTAMUHHBIX IIperapa-
ToB. /IlmapuibHas cucrema u 6oJbInas apasaj-
KUJbHAS TPYIINA, CBA3aHHAS C MUMEPUIUHOBBIM
a30TOM, YMEHBINAT €T0 CPOACTBO K MYCKAPUHO-
BbIM M aJpeHeprudyeckuM peienrtopaM. llumepu-
JINHO-aMUHOGEH3UMUIA30bHbII (hparMeHT, Kak
npeJicTaBJisieTcs, TpedyeTcs s cpojcTBa K Hy-pe-
1eTnTopaM, W B 3HAUNUTEJSbHON CTereHn CIIocOOCTBY-
€T YCTOWYMBOMY CBS3BIBAHUIO C PEIENTOPOM, UTO
MPUBOJINT K JTUTETHHOMY JEHCTBHIIO 10 Acremuson
SaBJsteTcd GoJiee MOTITHBIM U JITUTENHHO JIEHCTBYIO-
MM, 4eM TepdeHaInH, HO TaksKe 00J1a/laeT Kap/n-
orokcrmuHocTbio. C 2001 T. u acremusos, u tepde-
HaJIMH 3arpelieHbl K TpuMeHennio B Poccun.

F
CH,
,l\, \FN‘CN—CHZ'CW‘@*OCM
@R

ActeMu3son

Jloparasivy oTaM4aeTcs OT a3aTaJinHa TeM, Y4TO
OCHOBHAs1 TPeTWYHAsI aMUHOTPYTINA 3aMeHeHa Kap-
6amaTHOI TpymIoii, U B (DEHIIBHOM KOJIblle BOJO-
PO 3aMellleH aToMOM XJiopa. 3aMeHa OCHOBHOI
TPYIIbI HA HEHTPATbHYI0 HEOOXO0/IMMA, KaK MoJiara-
10T, TSI COXPAHEHWsT aHTUTHCTAMUHHOTO JIeHCTBIS
pu oflHOBpeMeHHOM cHukennn addextos [ITHC.

Jloparaaun ABIsieTCS ceNleKTUBHBIM Tepude-
puueckuM H1-aHTaronucTom, He BbI3bIBAET CYIIlE-
ctBeHHBIX [[HC- mam BeretaTnBHBIX MOGOYHBIX
apdexroB. OH TpogBIgET aKTUBHOCTDH, CPABHU-
MYI0 C aCcTeMH30JIOM W GOJIbITyI0, 4eM TepdeHa-
nuH. VIHTeHCcnBHO GuoTpaHcdopMupyeTcs B nieue-
HU cucTeMoii mutoxpoma P450 ¢ o6pasoBaHueM
AKTUBHOTO MeTabo/IuTa - /1e3KapO03TOKCUI0paTa-
JITHA.

[leanoparainH SBJSETCS IEPBUYHBIM aKTHB-
HBIM MeTaGOJINTOM JIOpATaJHa U OTJINYAETCS OT
HEro OTCYTCTBUEM Kap6oaTokcurpynmbl. «Kuc-
JIbIl» a30T MUTIEPUINHA CITOCOOCTBYET ele GOJIb-
memy cpoacTBy K Hy-perenrropam. /lesnoparamnu
aBiseTcss 6oJjiee MOIIHBIM W JIJIUTEJNBHO JEHCTBY-
I01UM, 4eM JjiopatajauH. [Ipenapar He oka3bIBaeT
BoaneiictBust na [THC 6.

ALY GO

N | N

N
|

COOCH,CH3

I—=

Jloparaaun [e3noparagun
PesyabraTer anammsa 3aBucuMoctn (apma-
KOJIOTHYECKUX CBOWCTB OT MOJIEKYJISIPHON CTPYK-
TYPBI PACCMOTPEHHBIX BBIIIE KJIACCOB aHTUTUCTA-
MUHHBIX TIpernapaToB 06001eHbl B Tab. 1.
V3yuenne BANSHNAS OCHOBHBIX TPYTIIHPOBOK
U 3BEHbEB aTOMOB HA CBOICTBA AaHTUTUCTAMUHHBIX
IpernaparoB MO3BOJUT B GyAYIIEM PeTyINpOBaTh
AHTUTUCTAMUHHYIO aKTUBHOCTb U BBIPAXKEHHOCTH
mo60YHbIX 3 (HEKTOB HOBBIX COEMHEHWI, YTO B
CBOIO 0Yepe/ib MOBBLICUT I(P(PEKTUBHOCTD JeUeHUS
1 TPOPUIAKTUKY AJIIePTrUYecKuX 3a60IeBaHNIA.

Tabnuua 1

3aBucumMmocTb papMaKosIOrM4ecKux CBOMCTB
OT MOJIEKYNIIPHOW CTPYKTYPbl aHTUTUCTAMUHHbIX NpenapaToB

Knacc CepatuBHbIN AHTUrMCTaMUHHBIN AHTUXONUHIPrNYecKui MpoTMBOPBOTHLIN
COeHEHNN ahpekT apdekr adppekT adppekT

OTaHoNamuHbI ++ ++ +++ ++
AnknnammHbl + +++ ++ _
AnkeHamuHbl + +++ ++ _
OTuneHanammHbl ++ ++ +/- R
deHoTMasnHbI ++ +++ +++ +H++
MMnepasuHbl

1 nokoneHue +++ ++ ++ FH+

2 nokosneHve +/- +++ +/- -
XVUHYKNN OVHBI + ++ + _
MnepunanHb

1 nokoneHwe ++ ++ ++ -

2 rnokoneHve +/- +++ +/- -

3 nokonexue +- +++ +/- R

++++ = 0ueHb GUICOKULL; +++ = GLICOKUL; ++ = yMepennvil;, + = nusxuil; +/- = caabvll uiu omcymcmeyem, -

= omcymcmeyem
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YcraHoBJIEHO, YTO HAarpeBaHue 06Pa3IloB TPOMBbIII-
JIECHHOTO BAaKyyMHOTO Ta30iljIsi, coJepiKaliero
2-9THJITEKCAHOAT IMUHKA WM HUKeJs, Tpu 355—
365 °C npuBoauT K 06pPa30BaHUIO YCTOWYMBON YJIb-
TPaUCIIEPCHON CYCIIEH3UN YKA3aHHBIX METAJJIOB C
pasmepoMm uactunr 10—120 um. O6pasoBanue, yc-
TONYMBOCTD U Pa3Mep HAHOYACTHUIL HUKEJIS ¥ I[MTHKA
B rasoiijie olpe/ieJieHbl COBPEMEHHbIMU (PU3NKO-
XUMHUYECKUMM MeTojlaMu. BBejeHne HaHOYacTHI
MeTaJlJIOB B HETSHOE ChIPbe MOXKET II03BOJIUTD YT-
Jy6uTh 1IepepaboTKy TSIXKEJIbIX YTJIEBOJOPOIOB He-
¢ Ha craguu aTMocdepHOl U BaKyyMHOU mepe-
TOHOK, B IpoOlleccaX KPEKWHra, BUCOPEKUHTA,
3aMe/lJIeHHOTO KOKCOBAHUSI.

Karouesvie caiosa: HaHOUACTUIIDI; HUKEJb; PO-
MBIIIJIEHHBIH BaKyyMHbIH Ta30i/b; yabTpaAucCIep-
CHasl CyCIIeH3USsT; I[UHK.

Pab6oma evinoanena npu nodoepxke
npoexma Ne15-13-001115 Poccuiickozo na-
yunozo ponoa.

B npenpirynmx pa6orax 2 6pimm mpuBese-
HbI Pe3yJIbTaTbl MCCAEI0OBAaHUIl TPOYKTOB, 06pa-
3yIONUXCS TIPU TEPMUUYECKOM BO3JEUCTBUU [0
300 °C na mazyt 3amagHocu6upcKoit Hedru, co-
JepKamuii 2-3THATeKcaHoaT HuKeds. MeTtoaoMm
ATOMHO-CHJIOBOIl MUKPOCKONUU OBLIO yCTAaHOBJIE-
HO 0o6pa3oBaHe HAHOYACTHI] C PAa3MEPOM MOPSI/I-
ka 80 HM.

Hara nocrymuenus 14.01.17

It is found that heating of samples industrial
vacuum gas oil containing 2-ethylhexanoates of
zinc or nickel at 355—365 °C leads to formation of
a stable ultrafine suspension of these metal with a
particle size of 10—120 nm. The formation,
stability and size of nanoparticles of nickel and
zinc in gasoline determined by modern physical-
chemical methods. The input of metal
nanoparticles into petroleum feedstocks may
allow to deepen the processing of heavy
hydrocarbons of oil in the atmospheric and
vacuum distillation stages, in cracking,
visbreaking, delayed coking processes.

Key words: industrial vacuum gasoil; nickel
nanoparticles; ultrafine suspension, zinc.

This work was supported by the
project No. 15-13-001115 of the Russian
Science Foundation.

OueBu/iHO, 06pa3oBaHne HAHOYACTHI U3 Me-
TAJJIOOPTAaHMYECKUX COJIell B TIPOMBIIIIJIEHHOM Ba-
KYYMHOM Ta30ii/ie pe/ICTaBIsIeT NHTEPEC C TOYKI
3PEHMs OIIEHKHU IEePCIEeKTHBHOCTU HCIO0Jb30Ba-
HUS yJIbTPAJUCIEPCHBIX CYCIEH3Uil MeTasIoB
npu nepepaboTke TsKeNAbIx dpakiuii HedTH.
Hanouactuipl MetanioB 06JaaioT BBICOKOW XU-
MHUYECKOIl aKTHBHOCTBIO U CIIOCOGHBI JIETKO BCTY-
1aTh B Pa3JMYHbIE PEAKIIUU. Y CTOIHYNBOCTD HAHO-
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JaCTUI[ METAJIJIOB 3aBUCUT OT MHOTHX (PaKTOPOB,
B TOM YHCJIE ¥ OT CBOICTB Cpe/bl U OT TeMIeparTy-
pol. [ToaToMy ycTOWYMBOCTD HAHOYACTHIL, TTOJY-
YEeHHBIX B yTJIEBOZOPO/HOIL Cpejie TIpu TepMuyec-
KOM BO3/IEHiCTBUH, OKHA 00€CTIeYNTh BO3MOK-
HOCTb UX JIaJbHEHNIIero MCIOJb30BAHUS IIPU IIe-
pepaGoTKe TsxeabIx (pakimii HedTn >4,

B cBs3M ¢ 3TUM HaMM UCCJIEIOBATHCDH IIPO-
1eccbl 00pa3oBaHNS W YCTOHYMBOCTH HAHOCYC-
MEeH3Wil MeTaJINYeCKOT0 HUKeJS U IIMHKA B 11PO-
MBITIJIEHHOM BaKyyMHOM Tra3oiijie, TMOJy4eHHOM
u3 3amnagHocuéupckoil Hedprn Ha ABT-6.Texuu-
YecKne XapaKTePUCTHKH MCCIeIyeMOTO ChIPbs
npuBesieHbl B Ta6. 1.

Tabnuuya 1

Moka3zaTenu KayecTBa BaKyyMHOro rasomns
Ne HaumeHoBaHve nokasarens PesynbTaThl
mn MCMbITAHUN
1. | NMnotHocTs Npu 15 °C, kr/m® 9271
2. | BsA3koCcTb kKMHEMaTU4eckas 76.0

npu 50 °C, MM°/c
3. | Maccosas gons cepsbl, % 1.127
4. | Temneparypa Tekyyecru, °C 47
5 TemnepaTypa BCbILLKU 230

B 3aKkpblToM TUrMe, °C
6. | Kokcymoctb, % 0.52

Jlnst onipesieieHst OMTUMAJIBHON TeMITEPATY-
pbl 06pa3oBaHNsg HAHOCYCIIEH3UII B pe3yJibTare
pa3JioKeHusT OPraHWYeCKUX COJiell MeTasoB
HaAMU TIpeBApUTETbHO OBLIN TMPOBEIEHBI TEPMO-
rpaduvecKue UCcaeJ0BaHUS TIPOMBITIIJIEHHOTO Ba-
KyyMHOTro Tazoiiyig. TakuMm o6pa3oM, ObLIO ycTa-
HOBJIEHO, YTO YKA3aHHBIN Ta30ilab He MOoABeP:KeH
npoiteccaM tepmonosimkonaencaiuu ;10 400 °C u

3HAYUTEJbHOMY yMeHblIeHHuI0 Macchl (puc. 1).
[MockoabKy 2-3THJTEKCAHOAT HUKENST Pa3Jaraer-
csI TIpU TeMIiepaTtypax Bbile 246 °C, HaMu uccJe-
JI0OBaJIaCh TeMIieparypa ToJyuYeHns HaHOYaCTHIl B
npejenax 10 355—356 °C.

N3yyenne nporecca 06pa3oBaHms 1 TEPMUYEC-
KOW YCTOWYMBOCTH HAHOYACTHUIL B CPeJie yTJIEBO/I0-
POJIOB TIPOBOJIMJIOCH cJefytomuM ob6pasom. IIpo-
MBITIJIEHHBI BaKyyMHBIN Ta301Jib, COAEpPsKaIuit
0.5% Mac. 2-3THireKcanoata HHUKEJsl, HarpeBaJICs
co ckopoctbio 10 °C/MUH ¢ TOCJIEAYIONNM BbIIEP-
JKUBaHueM Tipu temrieparype 335—356 °C B Teuenme
15—60 muH. 3areM 11pobda, B3sATas U3 PEAKLIMOHHON
cMec, ObLIa TIpeIBAPUTENIbHO Pa3baB/ieHa TOJMYO-
JoM B cooTHOtennn 1:10 n mccmenoBamach Ha ana-
Jm3aTtope pazmepoB HaHovyacTuil «SALD 7101».

IJTUMHU 3KCTEPUMEHTAMU TOKAa3aHO 06pa3o-
BaHWMe HAHOYACTUI[ HUKEJS Y3Ke TPHU JOCTUXKEHUN
TeMIepaTypbl KUMEeHUS BAaKYyMHOTO Ta30MUJIs
(puc. 2). TToyueHHBIE HAHOYACTHI[BI UMEIOT Pa3-
Mepel oT 10 mo 90 M. B mpomecce Kumsgdenms
razoiiis B teuenne 15, 30 u 60 MmuH coxpansercs
MOJITUCTIEPCHOCTD YACTUI] U C YBeJUYeHNEM Bpe-
MEHU MPOUCXOJUT WX HE3HAUUTETbHOE YKpYyIHe-
uue. Yactuisr 60oee 100 AM TOSBAIIOTCS TOJTBKO
B 1pobe, KUTITYeHHON B TeueHue 60 MuH.

Heckompko wHag kapruHa HabmomaeTcs u
IpU KUTISTYEHUU TTPOMBINIJIEHHOTO BAaKyyMHOTO
rasoiiis, cogepxkamiero 0.5% 2-sTuarekcaHoaTa
muaka (puc. 3). IIpu AOCTUKEHUU TeMIIEPATYPbI
KUTIEHUST BAKYYMHOTO Ta30MJsT pa3Mep JacTHITHA-
xomutcs B auamnaszone ot 20 go 120 uM, co cpen-
HUM paszMmepoM nopsiika SO um. [lasmee mpowncxo-
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Puc.1. TepmorpaMma BakyyMHOro ra3oiijs.
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Puc. 2. Pacnpezesenne 4acTuil 110 pasMepaM B BAKyyMHOM Ta3oiije, coaepsxkamem 0.5% mac. 2-aTHiarekcanoara
HUKest npu TeMneparype 356 °C: ¢ — nauano kunenus; 6 — uepes 15 mun; 6 — uepes 30 mun; 2 — uepes 60 mumn.
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Puc. 3. Pacnpegesienne yacTul B BAKyyMHOM rasoiine, cogepskamem 0,5% mac. 2-3THAreKcaHoara HUHKA MPH
temneparype 356 °C: a — nauano xunenus;, 6 — uepes 15 mun; ¢ — uepes 30 mun; 2 — uepes 60 mun.
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JIUT YKPyITHEHWE YacTHI], pa3Mepbl KOTOPBIX CO-
cTaBjsioT, B ocHOBHOM, OT 50 10 130 uMm. Ilpu-
4yeM, YKpyITHeHre YacTUIl HabIi0faeTcs CUTbHee B
nepBbie 15 MuH Kunsguenus. CpeaHuii pasmep
yacTul cocrasisier okoyo 70—90 umM.

TakuM o6pas3oM, MpU HATpPEBAaHWM OPTaHU-
YeCKHUX COJIell B Cpejie YTJIeBOA0POoI0B HeDTH 06-
pasyercs ycToiiunBas yJbTpauciepcHast CyCieH-
3usi. O6pasoBaHue METAJLIOB IOATBEPIKIAETCS U
peHTreHorpauIecKuM1 UCCae0BAHUSIMEI 00pa3-
noB. Ha puc. 4 mpejicraBieHa peHTreHOrpaMMa
o6pasiia, MoJyYeHHOTO KUIISTYEHUEM BaKyyMHOTO
rasoiiisg, comepskaimero 0.5% Mac. 2-3THJreKca-
Hoata I[MHKa B TeueHue 60 MHUH. YCTaHOBJIEHO
MPUCYTCTBUE B PEAKIIMOHHON CMeCH 4YacTHll Me-
TaJUITIeCKOTO TIHHKA 1.

BepositHo, xuMnueckasi crabujibHOCTb HAHO-
YaCcTHUI] B YCJOBHUSIX, KOT/a B YTJIEBOJOPO/HOM
cpelie TIPUCYTCTBYET CEPOCOIEPIKAIe COoenHe-
HUSI, BO MHOTOM OyJieT OTNpeesasaTbCsl OKUCIH-
TeJbHO-BOCCTAHOBUTEJNbHBIM IIOTEHIINAJIOM Me-
Tajia U pa3MepoM vacTtull. Kak mokasbBaoT uc-
cJleIOBaHUs, YeM MeHbIle pa3Mep YaCTHI[, TeM
BBINIIE UX AKTUBHOCTb. 1l03TOMY npum KpekuHre
YIJIeBOJIOPOZIOB HeDTH ¢ GOJBITIM CO/epsKaHNuEM
cepbl BO3MOKHBI TIPOIIECCHI TTPEBPAIEHUST HAHO-
YaCTUI[ METAJJIOB B COOTBETCTBYIONINE CYJIb(u-
npl. [Ipu aToM KaTanuTHUeCKy0 aKTHBHOCTb MO-
TYT MPOSIBUTH KaK CAMU METAJLITbI, TaK U UX OKCHU-
JIbl nin cyabdu/ibl, o6pasymoiimecs: B Xo/e po-
BeJIeHUST KPEKWHTA TSKEJIOTO YTJIEBOIOPOIHOTO
ceipbs. Crenyer OTMETUTD, YTO B HEKOTOPBIX pa-
6oTax IpHU INPUMEHEHUHU COJIeil METAI0B B Kaue-
cTBe /1060aBOK B IIpolleccax KpeKWHTra U BUcCOHpe-

KUHTA YTJIeBOIOPOTHOTO CHIPbS KATATUTHUECKYIO
AKTUBHOCTb JJ06ABOK OOBSCHSIOT 06pa3oBaHUEM
OKCHI0B M/ Cybduaos MeraanoB 4. IToaromy
npu 1nepepaboTKe TsKeJAbIX dpakinii et Ka-
TAJIUTUIECKN AKTUBHBIE YACTHUITBI MOTYT OBITH HC-
MOJb30BAHbI KaK B BHU/I€ HAHOYACTHI[ METAJLIA,
TaK W B BUJIe X OKCUJIOB U CYJTb(DUI0B.

B nessgax moaTBEpIKAEHNS TOCTOBEPHOCTH pe-
3yJIbTATOB, WCIOJIb3YS JaHHBbIE O IMUpHHE ped-
JIEKCOB Ha TIOJYBBICOTE, TIOJyYeHHBbIE W3 TIPO-
rpaMMHOT0 obGectiedennd audpakromerpa, u hop-
myay CensikoBa-Illeppepa, 6bliu BbIUMCTIEHDI
Cpe/iHVe pa3Mepbl MEXILIOCKOCTHBIX PACCTOSTHUN
Hal/IEHHbIX BEIEeCTB:

KA

A20(pad) = ————
(pad) Dcosg,

(1)
rie  A20(pad) — mupuHa AU PAKINOHHOTO MAKCUMY-
Ma Ha TOJIOBUHE BBICOTBI, Paj;
A — JJIHA BOJIHBI PEHTT€HOBCKOTO M3JIyYeHUsI, M;
6y — yrom mudpakIy COOTBETCTBYIONIAS MHAKY, PAJT;
D — cpenHuii pazMep MEKIIJIOCKOCTHOTO PACCTOSI-
HUS, M.

B dopmyse (1) B uncauresne umeercst Koag-
¢mment K. B pasupix pa6orax &7 semmumma K
Bapbupyercs ot 0.94 no 1, nmoaTomy BBIGPAHO
cpennee 3Havenne 0.97.

JKcnepuMeHTaIbHAS YaCTh

B xadvectBe opraHmuecKWX COJIel WCIIOJIb30-
BaM 2-3TUJATEKCAHOAT HUKES W IIMHKA MPOU3-
BojcrBa ¢pupmbl Chemos GmbH (Tepmanus).

WHTEHCUBHOCTL, UMN/C

5D &b i 20 m 1DD

Mo3uuna 28. rpaan.

Puc. 4. Penrtrenorpamma oGpasua, MoJy4eHHOrO KHISYEHHEM BaKyyMHOTO ra3oiiis, coxeps:kamero 0.5% mac.
2-3THJITEKCOHOATa UHKA B Teuenue 60 mun. JTunusmu noxazans penmeenosckue pegaexcol yunra (Zn).
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Tepmorpaduueckue rccie10BaHusT TPOBO/IH-
au Ha Tepmoanaausdatrope TGA/DSCI dbupmbr
«MettlerToledo» (IlIseiinapus). /Inamason teM-
nepatyp: 25—3500 °C. CkopocTtb nogbeMa temiie-
parypsr coctaBisiia 10 °C/mun. Paspemenne Be-
coB — 1 MKT.

V3mepenne pa3MepoB HAHOYACTHUI[ B KOJLJIO-
UJIHBIX PACTBOPaX MPOM3BOMJIN HA aHAIU3ATOPE
pasmepoB Hanoudactuil «SALD 7101» (dupmbr
«[Iumanzy»).
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UccrenoBanue (a3oBoro cocraBa BellecTBa
MPOBO/IAJIN € TTIOMOITBIO PEHTTEHOBCKOTO AU pak-
[IMOHHOTO aHaIm3a .

[lns uccnenoBanus pazoBoro cocraBa o6pas-
OB McnoJb3oBajcs audpakromerp JPOH-3M c
PUIBTPOBAHHBIM PEHTTEHOBCKUM M3JyuyeHUEM
CuKe, uncientoe 3HadyeHne KOTOPOTO COCTABJIS-
er 0.154 uM.
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VCTaHOBJIEHO, YTO TepaIleBTHYECKAs KOHIIEHTPALLMSE
1-x10p-3-(Mermarpunrodano )-nponan-2-oya B opra-
HU3Me ITHUIbl B Te€YeHHE CYTOK O0GecrneduBaercs
JIBYKPATHBIM €T0 BBe/leHneM B 103e 60 Mr/KT Mac-
cbl Teja. MaKCUMalbHOTO 3HAYeHUs KOHIEHTpPa-
s 1-xa0p-3-(MeTraTpunTodano)-mponan-2-oaa B
CBIBOPOTKE KPOBH, MbIIIIAX U CEP/IIE BIIIAT JOC-
THIa/Ja COOTBETCTBEHHO Yepe3 6, Jerkux — uepes 8
4, U MOCTENEHHO CHUYKAJIACH, OCTaBasch yepe3 12 u
Ha YyPOBHE MUHUMAJIbHOI MOAABJIAONEH KOHIEHT-
paiuu.

Katouegvie ci06a: JieTKue; MBIIIIIBL; CEP/IE, ChI-
BOPOTKA KPOBH; 1-xJ10p-3-MeTnarpuirodamonpo-
nan-2-o71; dapmakokuneruka; Bacillus subtilis.

OHUM U3 aKTyaJbHBIX HAlPaBJIEHWI COBpe-
MEHHOUW OPTAaHMYECKON XWUMWH SBJSIETCS CHUHTE3
HOBBIX MQJIOTOKCUYHBIX U KOJIOTUYECKHN Ge3BPe/I-
HBIX aHAJOrOB IIPUPOJAHBIX BELIECTB, KOTOPbIE
MoTJii ObI HAWTU IPUMEHEHNE B MEIUIIUHE U CEJIb-
CKOM X03siicTBe. BaskHoe MecTo cpefin TaKUX Be-
IECTB TPUHAJJIEIKUT TeTEPOIUKINUECKIM COEJ/IH-
HEHUSIM, CPeAM KOTOPBIX €CTh M aMUHOKHUCJIOTBI.

Kak ussectro 173, 1,3,4-tuagmazonol3,2-
a|IupUMUUH SIBJISIETCS CHHTETHYECKUM aHaJIo-
TOM IypUHA U MPOSIBJISIET Pa3IMuHble BU/bI GUO-
JOTUYECKONl aKTUBHOCTH. B mociaegnue aBaj-
1aTh JIeT B TATEHTHON JIUTepaType BCTPEUYatoTCs
MHOI'OYKCJIEHHbIE COOOIIEHHUSI O TOM, YTO CPeAu

Hara nocrynienus 11.10.16

It is found that a therapeutic concentration of 1-
chloro-3-(metiltriptofan)-propan-2-ol in the bird
during the day provided twice their
administration at a dose of 60 mg/kg body
weight. Maximum concentration of the compound
1-chloro-3-metiltriptofanopropan-2-ol in the
blood serum of heart muscle and 6 respectively
reached, lung — 8 hours, and gradually decreased
while remaining after 12 hours at the minimum
inhibitory concentration.

Key words: Bacillus subtilis; 1-chloro-3-
metiltriptofalopropan-2-ol; heart; lungs; muscle;
pharmacokinetics; serum.

MPOU3BOJAHBIX ITPOTIAH-2-0JIOB BBISIBJIEHBI Bellle-
CTBa € Ba)KHBIMHU BHUZaMHU OMOJOTHMYECKON aKTUB-
HOCTH: TIPOTUBOOITYXO0JIEBOH, MPOTUBOUIIIEMHUYEC-
KOIi, GaKTepUIMIHONH, WMMYHOCTUMYJIUPYIOIIEH,
anTHaneprudeckoi, ¢pynrunuanoi 48 u 1p.
UccrenoBanud 1mo ndyueHunio papMakoJIoTu-
YECKUX CBOWCTB ITPOM3BOHBIX SMUXJOPTHIPUHA
MOKA3aJM, 4YTO KPOMe CIIOCOOGHOCTH CTHMYJIHUPO-
BaTh JIEHKOI093 U 9PUTPOTI033, MPOTaH-20bI 006-
JIAIAI0T CTIOCOOHOCTHIO CTUMYJMPOBATH perapa-
TUBHBIE TTPOIIECCHI, OKa3bIBaTh MPOTUBOBOCITAIN-
TeJpHOE JelicTBie '8, BBI3bIBATD aHAGOITIECKMIT
n aHTHKatabosmueckuii apdexr 9 a TakiKe MOBBI-
nraTh (aroIuTo3, Pe3UCTEHTHOCTh K WHQEKITIH,
MOCTBAKITMHATbHBI UMMYHUTET 10,

88 bawkupckmit xummaeckmii xypHan. 2017. Tom 24. Ne 1



Hecmotpst Ha BBIIIEn3sIokenHoe, (apMako-
KUHETHKA 3TUX COe/IMHEHUI Maso uaydeHa. Mwme-
I0TCS JINTIH CBEJICHNST OTHOCUTENBHO METHITY PATIH-
Jia, KOTOPBIN y3Ke uyepe3 uac 1mocse BBe/leHus J10C-
TUTaeT MaKCHMaJbHOI KOHIIEHTPAINN B CEpJIle,
HA/IMOYEUHNKAX, cele3enke, medenn (112

[lenpio HACTOSATIMX WCCJAETOBAHWH SBISETCS
onpeziesieHne cogepkanne 1-xmop-3-(MeTunrpunTo-
(ano)-nponan-2-on 1 B KPOBH, CKEJETHBIX MBbIIII-
1ax, cepjile, JerKuX, MeYeHN U TTOYKaX I[bITLISAT.

CI-CHy (Iij CH,-NH- ({H— COOCH,
OH CH,

MaTepuajbl U1 METOABI

Coemunenne 1 6GbLJIO CHHTE3UPOBAHO MO METO-
ke, omicannoii B 1,

DapMakoKNHETHKY coe/lnHeHns 1 naydaam Ha
50 mpmuaTax 60-gHEBHOrO Bo3pacra (IMYHOrO Ha-
npasJens ) Maccoit 545—550 r. Coenunenne 1 mru-
11e BBOJIUJIN TIepOPATbHO OJTHOKPATHO Yepe3 30H/I B
306 B 03¢ 60 Mr/Kr Macchl Teia B 3%-HOM Kpax-
MaJjibHOM pactBope. Yepes 0.3; 1; 2; 4; 6; 8; 12; 18
u 24 4 11ocJie BBeIEHUST YMEPIIBJISIN 1O S TIbITL/ISAT.

Omnpenenenne copepskanne coeannenuss 1 B
CBIBOPOTKE KPOBU, CKEJETHOI U Cep/IeuHOl MBbIIII-
1ax, JeTKUX, TeYeHn U MOYKaX IBITJIAT TTPOBO/IH-
JI MUKPOOMOJIOTHYECKUM MeTozoM auddysun B
arap ¢ tect Kyabtypoit Bacillus subtilis ATCC
6633. UyscrButeapHoctb Merona 0.025—0.05
MKT/T W MKT/ M.

1 onpeneneHns UCMOML30BAIN MOJTYCHH-
TETHUYECKYIO MMUTATETHHYIO CPely CJeYIONIEero co-
CTaBa: HATPUl JUMOHHOKUCABIH — 4.0 T, amMo-
HUN a30THOKUCALIH — 1.25 T, HaTpuit pochopHo-
KUCJbIN /By3aMenieHnbiii — 0.25 T, MarHuii cep-
HOKUCJIBII — 25 T', KBAaCIIbI JKeJIe30aMMOHNITHbIE —
0.05 r, marpuit xnopuctbiii — 1.0 r, kamuii doc-
dopHOKHUCTBII OfHO3aMeleHHbIit — 1.2 T, arap-
arap — 20 1, Bosa auctuisiupoBanHad no 1000
mut; pH roroBoii cpeanr 7.6—7.8. IloceBHas mosa
TecT-KyabTypbl 100 Mman criop Ha 1 Mo cpebl.

Yamku Iletpu mocse mpeaaudysuun mpu
KOMHATHOIl Temmeparype B Teuenune 1—1,5 4 mo-
Menaau B TepMocTat npu temieparype 37 °C Ha
16—18 u. Ilocsie unky6anuu B yamkax JUHENRKOM
U3MEPSAJN 30HBI 33JIEPXKKU POCTA TECT-KYJIbTYPbI
n Ha moayjaorapudMuyecKoil ceTke CTPOUJIN
CTAH/APTHYIO KPUBYIO, OTKJAJbIBas Ha ocu abc-
IIUCC KOHIEHTPAIMIO coeluHenns 1, a Ha ocu opu-

HAT — JMaMeTp 30HBI 3a/IepXKKU pocTta. Kosmde-
CTBEHHOe cojiep:kanue coepunenust 1 B 1 M cbl-
BOPOTKM KPOBU WK B 1 T MccaeyeMbIX OPTaHOB
PACCYUTHIBAJIN TIO IPE/IBAPUTETHHO TIOCTPOEHHBIM
CTaH/IAPTHBIM KPUBBIM /I Ka)K/IOTO OpraHa WJIN
TKAHM C YYE€TOM Pa3Be/IeHUsT NCCJIe/[yeMOro MaTeph-
ajla B COOTBETCTBUH ¢ METOMKOM, OMMCAHHOI B 13,

IKCTPAKINIO JIEHCTBYIONINX BEINeCTB n3 61o-
cy6erpatoB mpoBojuau docdarabiM 6ydepoM ¢
pH 7.8—8.0. O6pa3sel; oprana uim TKaHU Maccoi
3.0 r u3aMeabYaH, THATETBbHO pacTupaan B dap-
(opoBoii cTynke ¢ HEGOJIBIIUM KOJUYECTBOM TeC-
ka. K pacrepromy o6pasiy mo6asistim 3 M ¢oc-
darnoro 6ydepa, TaTesbHO HEpeMeNTUBAIN U
OCTaBJISIIN TIPU KOMHATHOHW TemmepaType Ha 1 4
JUTST N3BJIEYEHUS JIENICTBYIONINX BEIECTB COe/IMHe-
uug 1. [lonydyennyio cMech eHTpUYTIPOBATH B
teuyenne 20 muna npu 6000 06./MuH, oT6Gupasn
CyTlepHATaHT, KOTOPBIN MCIOIb30BAJIN /IS ONpe-
nenenns. Kakaplit o6paselr ucciaenoBaim B 3-X
HOBTOPHOCTSIX.

PesyabTaTsl uccaegoBanuii

[IpoBeieHHbBII ONBIT TTOKA3aJ, YTO UCIBITYE-
Moe coepuHeHue 1 mpu mepopasnbHOM BBeJEHUU
XOPOIIO PecopOUpPOBAIOCh B OPraHbl U TKAHH
nbiasaT. [locne BBesenus coepunenus 1 Bo Bcex
opraHax M TKaHAX COZEp’KaHue ero JOCTUTalo Te-
paneBTHYCCKUX KOoHIeHTpauii (tab.r.).

Yepes yac moc/ie BBeJeHNS KOHIEHTPAIUS B
kposu coepunenus 1 (puc. 1) cocrasisna coot-
BerctBeHHO 5.08+0.74 MKr/mi, uepes 6 4 —
9.66+1.15, uepe3 12 u — 4.32+0.72, uepe3 24 u —
0.104+0.02 mMxr,/m.

14 4
12 4

(=]
I

s

KOHIICHTPALHS, MKI/MJI

[=TN S T - N
L

0.5 1 2 4 6 8 12 18 244

Puc. 1. Konnenrpaiusi coeauneHusi 1 B ChIBOPOTKe
KPOBH IbIILIST

B ckenernoii Mbrmiie coeanuenue 1 o6Hapy-
skuBanu yepes 0.5 4 nocie BBegeHus. KoHieHT-
panus coeaunenus 1 6bvra paBHa 0.74+0.09
MKr,/T. Uepe3 6 4 OHa COOTBETCTBEHHO JOCTHUTAJIA
9.574+1.16, uepe3 12 u camxamach a0 5.31+0.68,
a yepe3 cytku — 70 2.08+0.01 Mkr/T.

Ha puc. 2 nipesicraByieHbl pe3yJibTaTbl UCCJIE-
JIOBaHU4 pacrpejiesienus coequnenus 1 B cepieu-
HOU Mbiiie 1bILIAT. Yepes yac nmocse BBeIeHUS
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¢apMaKOKMH9TMKa coegunHeHunda nocne

ero nepopajbHOro BBegeHus ubinngatam B gose 60 mr/kr

Tabnuua

Mepuog Copepxanune B 1 mn vnu 1 1, MKr
BPEMEHM CbIBOpOTKA KPOBM MbiLwiLpbl Cepaue Jlerkne [NeyeHb [Moykn
0.5 0.69+0.11 0.74+0.09 0.72+0.12 0.56+0.14 1.92+0.18 3.73+0.36
1 5.08+0.74 5.66+0.94 6.92+0.76 5.77+0.51 8.24+0.64 11.89+1.24
2 6.01+0.92 7.10+0.88 7.27+0.98 6.96+0.86 9.88+1.36 12.26+1.28
4 8.74+1.14 7.92+0.92 8.51+0.96 9.2341.10 11.04+1.18 | 15.22+1.21
6 9.66+£1.15 9.57+£1.16 9.824+1.12 10.71+1.14 12.69+1.22 | 18.18+2.26
8 8.58+1.10 9.53+1.14 9.7241.12 11.60+1.12 13.47+1.23 | 14.43+1.18
12 4.32+0.72 5.31+0.68 6.54+0.91 7.43+0.99 8.56+0.96 10.78+1.14
18 2.24+0.08 3.14+0.04 3.30+0.10 4.28+0.12 6.52+0.52 8.41+1.16
24 0.10+0.02 2.08+0.01 1.12+0.02 3.16+0.01 4.21+0.36 5.18+0.54

YPOBEHb JEUCTBYIOINX BEIIECTB GbLT PaBEH CO-
orBerctBerHo 0.72+0.12 Mkr/t. HauboJbinyio
KoHLeHTpanuio  coegunenns 1 (9.82+1.12
MKI/T) Habmoganu yepe3d 6 4. Uepes 12 4 co-
JiepsKaHme COeIMHEHMS 1 COCTABJISIIIO
6.54+0.91, yepes 24 v — 1.12+0.02 MKr/T.

S
|

O N A O X O N
T R R R R

KOHLIEHTPALUSL, MKT/T

0.5 1 2 4 6 8 12 18 24

Puc. 2. Konnenrpauusi coenutenusi 1 B cepaevHoit
MBIIIIE LbIIIAT.

B nerkux kouienrtpaiusg coexuHenusa 1
yepes yac IocJie BBeleHus gocturaia 5.77+0.51
MKT/T. HawuboJibiiee coZlepIKaHIe 1
(11.60+1.12 mkr/r) Habmozgamu yepes 8 u. Ue-
pe3 12 4 mocjie BBeJeHHUST KOHIIEHTPAIIUS COEH-
nennd 1 cocrasisia cooTBeTCTBEHHO 7.43+0.99,
yepe3 24 4 — 3.16+0.01 mkr/r.

Vposenb coemarerns 1 B neverm (puc. 3) Gbut
HarGoJiee  BBICOKIM — COOTBEICTBEHHO depe3 8 U
(13.47+£1.23 MKr/r). 3areM KOHIIEHTpAIKsI
yMeHbIlaJach: 4Yepe3 12 4 COOTBETCTBEHHO [0
8.56+0.96, uepes 24 u — 4.21+0.36 MKr/T.

257
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Puc. 3. Konuenrpainisi coemisenist 1 B nieveHu IbIUIST.

B moukax (puc. 4) nHabmoganmu HanGoIb-
U U3 BCEX MCCIIELYyeMbIX OPraHOB YPOBEHb
coeunenns. Uepes yac 10ocjie BBeJEHHS KOH-
HeHTpalusl CoeJUMHeHnsT 1 CcoCTaB/IsAIa COOTBET-
crBeHHO 11.89+1.24 MKr/T.

25

20

KOHIEHTPAIHs, MKI/T
o

Puc. 4. Konnenrpaimsi coemsenysi 1 B OYKaX [bIUIST.

[luk yBenWuyeHWs] COMEPKAHUS B TIOYKAX
coequnennsi 1 wabmiojganu  yepe3 6 u
(18.18+2.26 Mkr/r). Uepes 12 4 ypoBeHb CO-
equHeHnss 1 CHIWDKAJICAd COOTBETCTBEHHO 10
10.78+1.14, a yepes 24 u — 5.18+0.54 MKr/T.

Takum 06pa3oM, MaKCUMAJIbHOTO 3HAYEHUSI
KOHIIEHTpaIMs coeAnHeHnsT 1 B CbIBOPOTKE KPO-
BUW, MBIIIAX W CepJlle AOCTUTANIa COOTBETCT-
BEHHO uepe3 6 4, JleTKMX — 4epe3 8 U U TocTe-
TeHHO CHUKaJach, OCTaBasch uepe3 12 4 Ha
YPOBHE MWHUMATBHOHW TMOAABJSIONIENl KOHIIEH-
Tpaluu [JiT MHOTHMX MHUKPOOpraHm3MoB. Ham-
6oJiee BBICOKHE KOHIEHTpaIun coeanHeHus 1
o6Hapy:kuBanu B noukax (depes 6 4) u neyeHu
(yepes 8 4) LBILIAT, IIPUYEM BBICOKOE COMAEP-
JKaHue COoeQMHEHUs B 3TUX OpraHax Aep>KUTCS
Ha NpoTsKeHun 12 4, 4TO CBUAETEHCTBYET 00
WX ydYacTuu B BbIBeJeHUM mpemapara. Comep-
KaHue coequHeHusi 1 B KPOBU U BHYTPEHHUX
opraHax HauumHaeT cHuKaTbcs depe3 12 4. Te-
pameBTHYeCKasd KOHIEHTpamus coequHeHus 1 B
OopraHu3Me MTHUIIbl B TeYeHUEe CYTOK obecrieynBa-
eTcs [BYKPATHBIM UX BBeZeHWMeM B m03e 60
MI,/KI Macchbl TeJa.
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TEXHOJIOTHU TTPON3BO/JICTBA HATYPAJIBHOTIO
KAYYYKA U3 PACTUTEJIbHOTO CbIPbsA

Yumckunii rocynapcTBeHHbiN HEPTAHOM TEXHNMYECKMI YHUBEPCHTET,

" kapenpa Gpuanueckori n opraHMyeckos xummm,

? kaenpa BogOCHABXeHNS 1 BOLOOTBEAEHMS
450062, yn. KocmorasTos, 1, ten. (347) 2420855, e-mail: vakil2004@mail.ru, marisha_1982@mail.ru

M. V. Astashina, E. A. Udalova, V. V. Yamilova

MODERN PERSPECTIVES OF REALIZATION
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C mosiBJIeHreM HOBBIX TEXHOJIOTHI KyJIbTHBUPOBA-
HUS pacTeHnii 6e3 MCIOIb30BAaHNS MPUPOIHON TI0-
YBBI MOSIBJISIETCST HOBAST BO3MOYKHOCTD PeaJn30BaTh
TEXHOJIOTHIO TTOTYYeHHST HaTyPAJbHOTO KayuyKa U3
KopHell KoK-carbiza. IlpeiacraBiena ycoBepIiieH-
CTBOBAaHHAS TEXHOJOTHYECKAs cXeMa mepepaboTKI
KayuYyKOHOCHOTO PACTHTETBHOTO CHIPbS JIOOOTO
IPOUCXOKAeHUs . [|OMONHUTENbHBIM ee TIpenMyIiie-
CTBOM SBJSETCS BO3MOYKHOCTb HMCIIOJb30BaHUSI
JeiicTByonero o60py/0BaHUSI CEIbCKOXO3sIii-
CTBEHHBIX TPEANPUATHII, TepepabaTbIBAOIINX
OBOIIHYIO MPOYKITHIO.

Karouegvie caoga: [1. JI. PaxMaHKyJIOB; KOK-ca-
TbI3; JIaTeKC; HATyPalbHbII KayuyK; pacTUTeIbHOE
cpIpbe; Y OUMCKUN 3aBOJI HATYPATbHOTO KAay4yKa;
Taraxacum kok-saghyz.

Hauunaga ¢ 2000-x romoB, HalnuoHaJIbHAas
Basota Poccum ykpemnisiiiach B OCHOBHOM 32 CUET
NPUOPUTETHOTO pa3BuUTUA HedTerasomo6bIBa0-
IIEeTO CeKTOpa, U aKTUBHBIN POCT He(PTAHDBIX 1I€H B
3TOT MEPUO/I TIPUBEJ K YBEeJUYEHUIO BKJIAJA SHEP-
roJJ0OBIBAIOIIIX OTPACcyell B 9KOHOMUKY. Pe3yib-
TATOM TaKOW 3aBUCHUMOCTH CTajl 06BaJ POCCHUIiC-
Koit BatioThl B fiekabpe 2014 r. Ha 58% 1O OTHO-
mennto K gosapy CIIIA, m kak caencrBue Kpu-
3UC B 3KOHOMWKe, yBeawmdyeHune WHIAINN,
cumxenue BBII.

B nosbix ycaoBusx I[IpasurenbctBo Poccun
B Teuenne 2014-2015 rr. cTaso NpuHUMATDL MepPbI
0 cTabMIN3alnn 3KOHOMUUYECKON 0OCTAaHOBKH, U
OJTHUM U3 BaXXKHBIX M 9(D(PEKTUBHBIX perreHunit

Hara nocrymienus 05.11.16

With the advent of new technologies for
cultivating plants without the use of natural soil,
a new opportunity to realize the technology of
obtaining natural rubber from the roots of kok-
sagyz appears. An improved technological scheme
for the processing of rubber plant raw materials of
any origin is presented. Its additional advantage
is the possibility of using the existing equipment
of agricultural enterprises processing vegetable
products.

Key words: D. L. Rakhmankulov; Kok-sagyz;
latex; Natural rubber; plant raw; Taraxacum
kok-saghyz; Ufa plant of natural rubber.

ObLT TIepexo/] Ha UMIIOPTO3aMellleHne TeXHOJIOTU
B CTpaTernyecky Ba’KHbIX OTPACJISIX, MCIOJIb3Ys
BHYTPEHHUE MCTOYHUKHU POCTA.

OJHUM M3 TaKuUX IPOU3BOJCTB SIBJISIETCS
MPOM3BO/ICTBO HATypaJbHOTO Kayuyka. OH gBJis-
eTcs HeoOXOJIUMBIM ChIpbeM g MHOTUX ITPO-
MBINIIEHHBIX Npeanpugaruii. B Poccuio ero BBo-
34T ToAbKO u3 crpan Oro-Bocrtounoit Asun, mo-
CKOJTbKY stocTtaBka u3 lOxxHoit AMepuku 00X0nT-
cg cauikoM goporo. OCHOBHOW BUJ UMIOPTH-
PYEMOTO CbIPbsI — TaK HAa3bIBAEMbIll CTAaHAAPTHDIN
HaTypaJ/JbHbIIl KayuyK, IIPOM3BOJAUMDBII BO Bber-
name. Ha ero mouio npuxogurcsi okosio 80% mo-
cTaBok B Poccuio.

N3sBectHo, uto B 1920-x rr. B8 CCCP cyme-
CTBOBaJa Iiesiasg OTPaCyb MPOMBIIIJIEHHOCTH TTPO-
M3BOJICTBA HATYPAJIBHOTIO KayuyKa 13 OTeYeCTBEeH-
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HOTO BO30OHOBJISIEMOTO CBHIPbSI — KAay4YyKOHOCOB.
K tomy ke peHTabeIbHOCTb TPOU3BO/ICTBA KAYUY-
Ka 3aMeTHO YBEJTMYUBAETCS MPHU UCIOJb30BAHUH
TEXHOJOTUM COBMECTHOTO TOJYYEeHUS €ero co
CUPTAMU, TMPOAYKTAMU JIJIS TTPOU3BOJCTBA GUO-
JIOTUYECKHM AaKTUBHBIX BENIECTB M KOPMaMU JIJis
’KIBOTHOBOJICTBA 172,

B nepuon ¢ 2006—2008 rr. B pamMkax Hayu-
HOU MIKOJTbI AKaJleMuKka AkajgeMun Hayk Pecry6-
Juku bamkopTocTtaH, [JOKTOpa XWMUYECKUX
Hayk, npodeccopa /I. JI. Paxmankymnosa (1939—
2008) namu ObL1 IPOBeJEH MacIITaGHbIi aHAIN3
UCTOPUYECKUX ITANOB BO3HUKHOBEHUS W CTAHOB-
JIEHWST OT€YEeCTBEHHOTO TTPOU3BO/ICTBA W TIPUMEHE-
HUS KaydyKa U3 PaCTUTETHbHOTO ChIPbs, UCCTEN0-
BaHbl TEXHUYECKNE W TEXHUKO-IKOHOMU- YECKUe
pe3yJabTaThl MOJEpHU3ANUU O6OPYJIOBAHUA H
npoiiecca MPOU3BO/ICTBA HATYPATbHOTO KayuyKa,
CIUPTa, MHYJUHA ¥ APYTUX XUMUYECKUX MPOIYK-
TOB

B pesysbrate pa6oThl GBLIO TIPEJJIOKEHO
JIB€ CXeMbI MPOM3BOJICTBA HATYPAJTHHOTO Kayuy-
Ka: MeXaHn4yecKasd U XMMHUKO-Mexanndyeckas. Ka-
YecTBO HATYPAJIbHOTO KayuyKa, IOJydaeMoro 1o
JIAaHHBIM TEXHOJIOTUSM, W TOJy4aeMoil U3 Hero
PE3UHBI HE YCTYTIAJI0 COOTBETCTBYIONUM MaTepua-
JaM u3 6pasuibckoii repen. OJHAKO B CBSI3U C
6YPHBIM Pa3BUTHEM TTPOU3BO/ICTBA CHHTETHYECKO-
ro Kay4yKa B Halllell cTpaHe 3aBOJIBI HATYPaJbHO-
ro kayuyka B 1950-e rr. ObL1y 3aKPbIThI UM LIEpe-
npoduarpoBanbl. Ho MUPOBOIL OIIBIT HEYMOJUMO
CBUJIETETHCTBYET O TOM, YTO 3TH PelieHus ObLIN
npeX/eBPEMEHHBIMA — HU OJIUH CUHTETUYECKU
Kay4yK 10 COBOKYITHOCTH CBOICTB He MOKET KOH-
KypHpOBaTh ¢ HaTypaabHbIM. [loaToMy cripoc Ha
HATYPAJbHBII Kay4yK U3 TO/Ia B TOJl PaCTET, COOT-
BETCTBEHHO PACTYT U MHPOBBIE I[eHbI 4.

Ha nannoMm ararne uccieqoBaHuil HAMU TIpe-
JlaraeTcs yCOBEPIIEHCTBOBAHHAS CXeMa Tepepa-
60TKM Kay4yKOHOCHOTO PACTUTEJIbHOTO CBhIPbs
(puc. 1).

Coipbe uepes ceTb IHIPOTPAHCIOPTEPOB TIO-
Jaercst Ha niepepaboTky. [lpu mojave KopHeTLTO-
JIOB TIO TUJPOTPAHCIIOPTEPAM MPOUCXOJIUT Yac-
TUYHAS MOWKA KOPHEIJIOJMOB, B YCTPOEHHBIX JIO-
BYIIKax oTeJisgercs GoJbliasg 4acTb npuMmeceit
(nmecka, kKamHeil, 60TBbI). 3aTeM OHM MOCTYIIAET B
6ypavHyIO WM Ha CIUIABHYIO IJIONIA/IKy. Bypau-
Hble Pa3TPY’KAIOT CTPyel BOJbI, BBIXOANIEH U3
TOJIOBKM TH/IPAHTAa TI0/1 JaBjeHneM. Boga cMbiBa-
€T KOPHETLIOBI B JKeJI06 TH/IPABIMYECKOTO TPAHC-
noprepa. Ha ruaporpancnoprepe o60pyAyIOT
Mecko-, 60TBO- U KaMHEJOBYIITKH, KOTOPbIE OT/ie-
JISIOT TIpUMecH B JiBa 3rtamna. /[y npenorspaiie-
HUS 3aTOPOB Ha TJIABHOM THAPOTPAHCIOPTEPE yC-
TaHaBJUBaOT perynupyionme mubepni. [Toce

OT/leJIEHUsT TPUMecell BO BTOPOM KacKa/le U3 KOK-
CarbI3HOIN CMeCH OTBOJIUTCS M3OBITOK TPAHCIIOPT-
HO-MOe4HO# Bojibl. OKOHUYaTeIbHOE OTMbIBaHUE
KOPHETLJIO/IOB MTPOUCXOIUT B KJYOHEMOEUHBIX Ma-
mIMHAX. JTH MAITUHBI 000PYOBAHBI TaK)Ke KaM-
He- U TlecKoJioBymKamMu. KopHemioabl oTMbIBa-
I0TCST KYJAuHBIMU WK 6GapaGaHHBIMA MOEYHBIMU
MalliHAMU W CTPYHHBIM OTMBIBOM C TeMIIepaTy-
poii Boapl He Bbinre 18 °C (puc. 2). Kopuemnoasr
mocJjie ONMOJIACKMBAHUS TOCTYNAlT HAa KOHT-
POJIBHBIN JIEHTOUHBIN TpaHCIIOPTEP, HAa KOTOPOM
OoHM O6IyBAIOTCSI CUJBHOI cTpyeil Bo3ayXa s
yIaJIeHUsT OCTABIINXCS JIETKUX TIpUMeceii 1 TIOBepX-
HOCTHOU BJiary. MbITble U O6CYIIIEHHbIE KOPHEILIO-
JIbl B3BEIINBAIOT HA aBTOMATUYECKIX MOPIIMOHHBIX
Becax W BBITPYKAIOT B OYHKep-HaKomHTe b. M3
6yHKepa KOPHEIJIOZbl CaMOTEKOM MOCTYTAloT B
KayOHepe3kn u usMenbuarorca (puc. 3). [las aro-
r0 MOXXHO HCIIOJIb30BATh IEHTPOOEKHBIE, IICKO-
Bble u OapabanHble KayOGHepe3ku. Ilpm atom
JacTb JIaTeKca BbITeKaeT B BoJy. Jlatekc — Mied-
HBIIl COK KayuYyKOHOCHBIX PACTEHUI, MOJIOYHO-6e-
JIast SKUJIKOCTD C JKeJITBIM, PO30BBIM WJIH CEPOBA-
TBIM OTTEHKOM. KOHIleHTpalusi Kayuyyka B BO/Ie
nosskHa coctaBasath 15—20 %. Pas6asienue wHe-
006X0MO 17151 60Jiee PAaBHOMEPHOTO TIPOBEIEHUS
mporiecca KoaryJsiiuy, MPeIOTBPAIeHUsT TIPesK-
JIeBPEMEHHOI KOaTyJIsAIUU U YIPOIIeHNs TTepeKa-
YUBAHMS JKUJIKOCTU B TEXHOJOTUYECKOM 060PYI0-
Bannn. Kayuyk B HeM HaXOJUTCS B BUJIE€ OTPHIIA-
TEJTHHO 3aPSKEHHDBIX TJIOOYJT — B3BEIIEHHBIX Yac-
THUI] MTAPOBU/IHON WJIN TPYIIEBU/HON (POPMBI OT
0.1 1o 6 Mk B momepeunuke. Peakiiusi cBexxero
garekca meaounas (pH 7.2). Heo6xoaumo npo-
U3BECTH JIOTIOJTHUTENbHOE OJIHOBPEMEHHOE (DUIh-
TPOBaHME OT CTYCTKOB U MEeXaHWYECKUX MpUMe-
ceifl. K ToMy ke Ha crajiuu WU3BJEUYEHUS HY>KHO
YUUTBIBATh NEPBOHAYATBHYIO KOHIIEHTPAIMIO Jia-
Tekca. Ecan cok BLICOKOKOHIIEHTPUPOBAHHDINM, TO
BHOCST HeGOJIbINIOE KOJTMYECTBO AHTUKOATYJISTHTA.
OO6BbIYHO B KayecTBe AaHTUKOATYJISTHTA HMCIOJb3Y-
10T pacTBOp aMMHuaka, pexxe popMab/ernia.
JlaTekc moaBepraeTcs KOoaryJsaiuud B CHelu-
aJbHBIX OacceifHax MmyTeM J06aBJIeHNsS MypaBbH-
HOI KUCJIOTBHI, TIpoliecc mpojoskaercsas 12 4. B
pesyJbTare TOJIydaeTcs Macca, ¢ BUAY TTOX0XKas
Ha TBOpOT miu mactuay. C mOMOIIbIO CIenuaib-
HOTO arperaTa Kay4yKOBYIO IJTACTUHY BBITSATHBA-
10T 13 6acceifHa U 1Mo BOJIHOI JOPOKKE MepealoT
Ha TpaHcmopTep. /lanpiie Kaydyk nier 1mo TpaHc-
nopTepy ¥ NONa/IaeT B U3MeJIbYUTeNb. 3/ech I1a-
CTHHA M3MeJbYaeTcsl W Mo TpybaM mojaercs B
CHeNUaTbHbIl KOHTEHHEpP, a 3aTeM KayuyyKoBas
KpoIIKa pacmpesesercss mo ¢opMaM AJst Ipo-
CYIIIKU ¥ OTIPABJISIETCS B MeUb HA MPOCYIIKY.
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I'uapoTparcmopTep > Tlecko-, 60TBO-

Kny6nemoeunas

1 KaMHCJIOBY IIIKa

\J
Bona

CH0,,pH=17,2

Kopunop

OacceiiHOB

KnyGHuepesarenpHbIH

arrmapart

MalIHa
(taom = 18 °C)

Bynkep-

A
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4

M 3menpuntens

Y
KonTeiinep
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PO CYIIKH)

Y
Cymika B medu
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t=100-110 °C
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@UIbTPOBAHUE:
-IUT0 CKHEe QUITBTPEL
- OapabaHHBIE YCTAaHOBKH
- CUTO-TPOXOThI

9

OTxuM

BanbneBanue
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15 mun

t=100-110 °C

I'oToBBIN
MPOAYKT

Puc. 1. le/IHI.[I/IHI/IaJII)Haﬂ CX€Ma IOoJYyY€HHUS HATypaJbHOro Kayvyka u3 KOpHeﬁ KOK-Carbi3a
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Puc. 2. BapuaHT Moe4yHOii MalIMHbI

Puc. 3 IlpuMeps! MamuH A1 pe3KH KOPHEIJIOI0OB

CoBpeMeHnHoOe 000py/IOBaHUe [T TIPOIECCA
nepepaGoOTKU KOPHEN MOKET 3HAUYUTETBHO YIIPOC-
TUTL cXeMy. B 3TOM ciyuae mpoliecc TpoTeKaer
Tak)Ke ¢ J06aBJI€HNEM KOaryJsHTa, HO B PEaKTo-
pe ¢ TypOUHHON METAIKO TTPH HEMPEPHIBHOM Tie-
pemermBanuy (puc. 4) 3. TypGuHHbIE MEIIATKY OT-
KPBITOTO TUTIA B OCHOBHOM HCTIOJTB3YIOTCS IS TIPO-
recca JMCHeprupoBaHNs BBICOKOBSI3KUX CPeJl, IPH
MO/ITOTOBKE PACTBOPOB B €MKOCTSIX W amllaparax,
JUUIST B3BEITVBAHUS U PACTBOPEHUS TBEP/IBIX KPUC-
TAJUTMIECKUX YACTHI] C MACCOBBIM COJIEPKAHUEM JI0
80% 1 BOJIOKHHCTBIX C MACCOBBIM CO/IEPIKAHUEM JIO
5%, a TakKe [Is SMYJIbIMPOBAHUS SKUAKOCTEH ¢
GOJTBINON PAa3HOCTHIO TJIOTHOCTEMH.

Puc. 4. TypGunnas MemaJjka OTKPHITOTO THIIA.

VBennuenne 4acTOTbI BPANeHUsT MEIIaTKu
IPUBOAUT K 06Pa30BAHUIO CJIMIIKOM MaJeHbKUX
YaCTHUI[ KOAry/IfATa, a YMEHbIIEHHE YaCTOThI BJIE-
yer 3a co60ii 06paszoBaHue CryCTKOB HEOJIHOPO/I-
HOTO COCTaBa M CTPYKTYPBI, TOITOMY ONTHMAJIb-
Has 4acToTa BPalleHUs J0/KHA 100MPaThCA s
Ka/J0# IapTuu IepepabaTbhlBA€MOrO ChIPbA.
[Tocte Koaryiaiun mpous3BoAAT (PUIbTPAIHIO KO-
aryJIsaTa oT XKUAKOH (pasbl, STy OIEPaIMio PaHbIIe
IIPOM3BOMIN Ha IJIOCKUX (PUIBTPax, KOTOPbIE
IEePHOANYECKH ONOJACKUBAIN BOJOI 1 IIPOYHIIA-
qu Bpyunyio. Ceroaus (uabTpalus MOXKET OCy-
necTBasiercss B 6apabaHHbIX ycTaHOBKax (puc.
5), a Takke B cutax-rpoxorax (puc. 6), ¢ moc.e-
AYIOIIUM OTKMMOM OCTaTKOB BOZbI Ha ITHEKOBOM
npecce ¢ nepdopupoBaHHoil cTenKoii >,

Puc. 5. BapaGauubiii BakyyM-QuibTp.
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Puc. 6. Curo-rpoxor

OKoHYATETbHBIMH OTIEPAlMSIMEI TTPOU3BO/I-
CTBa Kay4yKa SBISIOTCS: BaJbIleBaHNe, TPOMBIB-
Ka OT OCTaTKOB KOAryJUpPYIOLIUX areHToB, CyIIKa
n ymakoBka. [lepen ymakoBkoil KaydyK mpeccyioT
B OPHMKETHI WM TIPOKATHIBAIOT B JIUCT TpeOyeMoit
toamuHbl. OCHOBHOE Ha3HAUYeHWE BAJIbIIEBAHUSI
3aKJI0YAETCS B OTXKUMaHUU JKuakocTH (Boja ¢
KOAryJIMPyoOIUMI PeareHTaMu 1 IIPUMECsIMU) 13
BHYTPEHHUX TOP U yCPeJHEHHe MacChl 10 BCEMy
o0beMy.
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Takum o6pasoM, B TepCHEKTUBE HATYypPasb-
HBIII KayuyyK MOJKHO MPOW3BOAUTH Ha JIOOOM
NpeJNpUATHH, 1epepabaTbiBAIONEM PACTUTEb-
HOe CbIpbe, U Hambojiee aKTyaJdbHOU W HepeleH-
HOIl B Hacrosllee BpeMsi Mpo6JIeMOil SBJISIETCS
pa3paboTKa arpoTeXHUKHN BO3/IEJbIBAHUS KOK-Ca-
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