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NMPEOCKA3AHUE MHOEKCA YOEPXXUBAHUA
KOMMOHEHTOB BEH3MHOB
C NOMOLLbIO TOMOJNIONMYECKUX MHOEKCOB*

I'y6xo M.B.2, Mumocepaos O.A.°
(Ancmumym npobnem ynpasnenus
um. B.A. Tpanesnuxosea PAH, Mocksa)

Pewaemca akmyanvras sadaya uoenmughuxayuy KOMIOHEHMo8 OeH-
3UHO8 NO 3HaueHuro ux unoexca yoepxicusanus Kosaua. [ns smoeo
daemcsi Kpamkoe 66e0eHUe 8 XPOMAMopaguio u Memoobl PeueHus
3a0au «cmpykmypa-unoexc yoepocusanus» (QSRR), ¢ nomowwio
MONONI02UYECKUX UHOEKCO8 CIMPOAMCs MOYHble pecpeccull, nepeyuc-
JIAIOMCS 8CE803MOICHBIE USOMEPbL MPeX OCHOBHBIX KIACCO8 KOMNO-
HEeHmMo8 OeH3UHa, a makdce peanuzyemcs yOoOHoe pabouee mMecmo
o5t uoenmughuxayuu cmpykmyp no uroekcy yoepacusanus 6 CYB/]
xkomnanuu ChemAxon.

KitoueBsie crnoBa: xpomatorpadus, WHIEKC ynepkuBaHus Kosaua,
npecKa3aHue WHIEKCa YACePKUBAHHA 10 CTPYKType, GparMeHTHbIE
TOIMNOJIOTUYECKNE HWHIACKCHI, NEPCUYUCICHUE OC€PCBLEB, XUMHNYCCKAA

CYB/] Instant JChem, reneparus SMILES.

1. Xpomamozpacghudyeckue Memodni
aHanusa cocmaea cmecell

B coBpeMeHHOM MHpe 4acTO BO3HUKAET MOTPEOHOCTH OIpele-
JIEHUS CcOCTaBa pa3nu4HbIX cMmeceil. C 3Toil 3amaveld ycrenrHo
CHpaBIIsIeTCsl XpoMaTorpadus — METOJI pasJielieHHs CMeceil BElIecTB
WJTU 9aCTHI], OCHOBAHHBIN Ha Pa3UYMsIX B CKOPOCTAX WX TEpeMeIne-
HUSA B CHUCTEME HECMEIIMBAIOLIUXCS U ABMXKYIIUXCS APYr OTHOCH-

Y Pa6oma evinonnena npu noodepcxke POPH (13-07-00389).

2 Muxaun Bradumuposuu Iy6Kko, kanOudam mexHUueckux Hayk, C.H.c.
(mgoubko@mail.ru).

$ Onez Anexcanoposuu Munocepoos, bakanasp, MexHUK
(oleg_milos@mail.ru).
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TeNbHO Apyra (a3 (MOIBWKHON W HEmoaBIOKHOI). HemomBrkHO#
(cranmonapHO#) (hazoil CIIy>KAT TBEPIOE MOPUCTOE BEIIECTBO (YACTO
€ro Ha3bIBAIOT COPOEHTOM) WM IUICHKA XKHJIKOCTH, HAHECCHHAs! Ha
TBepaoe BemiecTBO. llomBmwxHas (asza mpencraBiser coOOi Kua-
KOCTh WJIM Ta3, MPOTEKAIOIMA 4Yepe3 HEMOJABMKHYIO (a3y, HHOTIA
IO/T JJABJICHUEM.

[ moHMMaHuWS LedW AaHHOTO HCCIEJOBaHUS HEO0OXOAUMO
paccMOTpPEeTh MPHUHIHUIT padOTHl XpoMaTorpadudeckux mpudopos. B
KadecTBEe MPHUMEPa PACCMOTPHUM CXEMY YCTPOICTBA ra30BOTO XpoMa-
Torpada — OJHOTO W3 CaMbIX TMOIMYJSPHBIX AHATUTHYECKUX YCT-
POJCTB, UCTIONIB3YEMBIX HCCIIEIOBATEISIMU (CM. puc. 1).

Bsoga o6pasua
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Pucynox 1. Brox-cxema 2azo8020 xpomamoepagpa

OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM XpoMaTorpados sB-
JISIIOTCS KOJIOHKH — TPYOKH, 3all0IHEHHbIE HEMOABIKHOHN (a3oi, o
KOTOPBIM BO BPEMs BBINIOJHCHUA aHaIM3a ABUXKCTCA IMOJABUYKHAA (1)3-
3a U uccieayeMblii oopasen. IMeHHO B KOJIOHKE TIPOMCXOIUT pa3Jie-
JIeHNE KOMIIOHEHTOB HcciexyeMol cmecH. Ilocne BpIXoaa U3 KOJOH-
KN CMECh IMomnajgac€t B ACTEKTOP. ﬂeTeKTopBI mpe€aAHasHA4uYCHbI JIA
HCIMIPEPBIBHOI'O M3MCPCHUA KOHLUCHTpAIMKW BCIICCTB Ha BLIXOAC M3
xpomatorpapuueckoid KomoHkH. [lpuHumn neiicTBusi neTekropa
JIOJKEH OBITh OCHOBAH Ha M3MEPEHUH TaKOIO CBOMCTBA aHAJIUTHYE-
CKOT'O KOMITIOHEHTA, KOTOPBIM He 00J1a/1aeT NOoABIKHAS (a3a.
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PesynpraTomM perucTpanui 3aBUCHMOCTH KOHIIEHTPAITUH KOM-
ITOHEHTOB Ha BBIXOJE M3 KOJOHKH OT BPEMEHH SBIISETCS XPOMATO-
rpaMMa, KOTopasi COCTOUT U3 Psijia MUKOB, KXK/IbIA M3 KOTOPBIX MPHU
IOJIHOM Pa3JICJICHUU COOTBETCTBYET OJHOMY KOMIIOHCHTY aHaJIU3H-
pyemoii mpoObl. Hmke mpuBeneH mpuMep XpoMaTOrpaMMBI aBTOMO-
OmipHOTO OCH3WMHA, TIOJYYCHHON Ha ra30BOM xpomarorpade ¢ rra-
MEHHO-HOHU3AIHOHHBIM JETEKTOPOM (CM. pHC. 2).

ABTOMOGUNbHBIA GEH3UH
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Pucynox 2. Ilpumep xpomamozcpammsl agmomoouibHo20 6eH3uHa

Jns nmpencraBieHns BeNWYUH yAEP)KMBAHHUA B Ta30BOM Xpoma-
Torpaduu ucrosb3yercs: nHaeke yaepxkusanus Kosaua. [lo ompene-
neanto KoBaua MHAEKC yJnepKMBaHUS — 3TO Mepa OTHOCHTEIBHOIO
YAEpKUBaHHUA BEUIECTB, TPHUEM B Ka4eCTBE CTAHAAPTHOTO BEIIECTBA
CPaBHEHHS, KaK MPABHUIIO, UCIOIB3YIOTCSI HOPMaJbHBIE YIIIEBOAOPO-
apl. UHIeKe yaepKuBaHus 3a/1aeTcsl ciieayronieid popmyoii [2]:

In(K, /K_)
In(K,., /K. ))

rae K = K(T(t)) — ¢dyHKIusa, KOCBEHHO 3aBUCSIIAS OT BPEMEHU BBIXO-
Jla KOMIIOHeHTa t Yepe3 Temreparypy KOJIIOHKH T,

@)  1.=100/ m+

m+1
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M — HOMep HOPMAITBHOTO allkaHa, COAeprKaIlero M aTOMOB yTIIepoaa;
li— ungexc KoBaua paccMaTpHMBaeMOro BEIIECTBA i, BBIXOMSAIIETO
MEXTy ajlkaHamMmu mu m + 1.

[Tone3noit ocobeHHOCTHIO HHACKcAa KoBaua SBIIseTCs TO, YTO OH
C1ab0 3aBUCHT OT apaMETPOB PEXUMa, B YACTHOCTH, OT TEMIIEpaTy-
pBI. DTO CBOMCTBO ITO3BOJISET OIICHUBATH TOPSIOK XpoMaTorpadude-
CKOT'0 YICPKUBAHUS PA3HBIX BEIIECTB, YTO UTPACT KIIOUEBYIO POJIb B
WX UICHTH(PUKAIINH.

2. MemodsiI QSRR u nocmaHoeka 3ada4u

Ha naHHBIN MOMEHT cOCTaBJieHa OrpoMHasi 0a3a JaHHBIX UHICK-
coB ynepxkuBaHusi KoBauya, TONyYeHHBIX 3KCIEPUMEHTAIHHO, HO,
TEM HE MEHee, Ha XpOMAaTOrpaMMe YacTO TOSBISIFOTCS MHKH, KOTO-
pbIe OTCYTCTBYIOT B 0a3e, a MCCIeI0BATEIAM HYXKHO 3HATh, YTO 3TO
3a BemecTBO. [103TOMy aKkTyalabHOU 3aiadell HA CETOAHSIIHUN JE€Hb
SIBIISIETCS] IPOTHO3MPOBAHNE MHJIEKCA yaepkuBanus KoBada pazmmnd-
HBIX KJIACCOB BEILIECTB. B yacTHOCTH, B JaHHOM HCCIIEIOBAHUH He-
00X0IMMO UICHTU(DUITMPOBATH MUKK Ha XpoMaTorpaMmme OCH3MHa.

Jlenats 510 mo3BoisiIoT Meroasl QSRR (kommuecTBeHHBIH aHa-
JIN3 «CTPYKTYpa — HHIECKC yaepkuBaHus»). OIUH U3 Croco00B Mpo-
THO3MPOBAHUS CBOWMCTB BEIECTB OCYIICCTBIIICTCS C MOMOIIBIO MO-
JIEKYISPHBIX JIECKPUIITOPOB, KOTOPHIE, B CBOKO OYepellb, ACTATCS Ha
HECKOJIbKO ~ KaTeTOpWH:  TOTOJOTHMYECKHUE WHAEKCHI, (DHU3HKO-
XUMHUYCCKUE JNECKPUNTOPHI U KBAHTOBO-XUMHUYECKHE JCCKPUIITOPBIL
B nanHOM HMccenoBaHUN OBLUIA MCIOIB30BAHBI TOTIOJOTHICCKHE HH-
JEKCHI, T.K. OHU JIETKO BBIYUCIMMEI U MPH MX HCIOJB30BaHUU BO3-
MOXXHO pEIICHHUE Ba)KHOH 3aJaud TOWCKA BEUICCTB C 3aJaHHBIMHU
CBOMCTBaMHU — 3a7a4d ONTUMHU3AIMH OJHUX TOMOJOTHYECKUX MHICK-
COB TP OTPaHUYEHUAIX HA JIPyTHE.

Cyl11ecTByeT HECKOJbKO BHIOB TOMOJOTHYECKHX MHIEKCOB: OC-
HOBaHHBIC MHOXKECTBE CTEIECHEW BepIIMH (MHIAEKC PaHmuua), cBs-
3aHHBIE ¢ Mmarpulieit paccrosiuus D (uHaekca Bunepa), 3aBucsine
OT CHEKTPaIbHBIX XapaKTEPUCTHK rpada, a Tak xe MHPOpMaIHOH-
HbI€ TOIOJOTHYECKUE HHACKCHI, K KOTOPHIM OTHOCSTCS (PparMeHT-

4 Quantitative Structure-Retention Relationship
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Hble MHACKCH [3]. B kauecTBe (parMeHTHOro MHIEKCA MOXET OBITh
UCTIONB30BaH JII000H (hparMeHT CTPYKTypsl MoOJeKynbl. Hampumep,
aToM YTJIepoja, MpUHAUISKAIINA OSH30JIEHOMY KOJBIY C TPHKPET-
JICHHBIM paJIMKaJiOoM HM30HpONMIOM. B HacTosieir paboTe Mbl HC-
MOJTb30BAJIM UMEHHO (hparMEHTHBIC HHIICKCHI.

WTtak, 1enpio HaCTOSIIIETO MCCIIEIOBAHUS SIBISETCS MpecKasa-
HHE WHJCKCA YACPKHBaHHS KOMIIOHCHTOB OCH3WHOB C MOMOIIBIO
TOIIOJIOTUIECKUX WHICKCOB.

Jns HOCTWKEHHS TOCTABIEHHOM LMW HEOOXOAWMO PELINTh
CIIEAYIOIINE 3a/1a4uu:

1. B c¢Bsi3u ¢ OTCyTCTBUEM TpeOyeMoro odbema 3KCIie-
PUMEHTAIBHBIX TaHHBIX HEOOXOMMO Mpe/ICKa3aTh 3HAYCHUS
HWHACKCOB YICpPKHMBaHHA BCEX BCHICCTB, KJIACCBI KOTOPBLIX
coJiepKaThCsl B OCH3WHE, MOITOMY TIEPBBIM IIArOM CIEAYET
nof00paTh TOYHBIE PErpeccCHu JUIA MpeICKa3aHus HHAEKCA
yIepKUBAHHUS.

2. Tlepeuncnuth Bce U30MEpHl BCEX KOMIIOHEHTOB OEH-
3WHA.

3. CocraBuTh 0a3y NaHHBIX KOMIIOHEHTOB O€H3WHA C
npeacKa3aHHbIMH MHACKCAMU YICPKUBaHUA.

4. OGecrieunTh y00HOE pabodyee MECTO MOJIb30BaATEIIO
0a3bl JaHHBIX.

Hawm ObL1a mpegocTaBnena 6a3a KOMIIOHEHT O€H3UHA, B KOTOPOU
conepxkutcs 6osee 450 xommnoHeHTOB. Beero B manHON 0asze ObLIO
BBIJICJICHO 15 KJIacCOB BELIECTB, HO ISl IEPBOHAYAIBHOTO PacCMOT-
peHUs MbI BEIOpay Tpu Hanbojee MHOTOYHCIICHHBIX: aJKaHBbl, aJlke-
HbI U apCHBI.

3. Mod6op pezpeccuti

JI1st moucka MOAXOSIINX WCCIASA0BAHUN HCIOIH30BAIIMCH JIBA
0630pa K. Xebeprepa mo coBpemenHomy cocrosiauto QSRR 3a 2007
[4] u 2012 [5] roxsl. B atux 00630pax mpoanamusupoBano dosiee 500
crareii ¢ paboramun mo QSRR. Kpurepusamu orbopa momxomsmimx
perpeccuii Obljla BBICOKasi TOYHOCTh MPEACKA3aTENbHOIN CIIOCOOHO-
ctu perpeccun (R?> 0,99), Gonbiast 0bydaromas 6a3a TaHHBIX (HE
MeHee 50 BemecTB), a Takke TOT PakT, uTo Oa3a 3HAYCHUI HHAEKCOB
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yAep>KuBaHMA ObliIa MOJydYeHa Ha CKBajaHe (3TO camas MOIyJIsipHas
HenolsipHas (aza) mpu Temmeparype 100 °C.

B uTore nocne TmarensHOro aHanu3a ObUIM BHIOpaHbI JBE CTa-
ThH: [6] mnst ankaHoB u ankeHoB u [8] st apenos. [Toctpoenue per-
peccun B [6] u [8] ocHOBaHO Ha cremyromux uaesx. M3BecTHO, 4TO
WHJEKC YAEP)KUBAaHMUA CBSI3aH C KOJMYECTBOM aTOMOB YIJIEPOZA.
ATOM yriepofa BHOCHT JIMHEWHBIA BKIIJ B WHIAEKC yIEPKUBAaHUS,
HO u3-3a cTepuyecKuX 3(PQPeKToB 3TOT BKIAX YMEHBIIAETCS, TO-
3TOMY Ul KaXIOro (parmMeHTa HeoOXOAMMO OIPEAEIHUTh €ro BEC,
KOTOPBI OH BHOCUT B 3HAUE€HHUE MOTYIMIIUPUIECKOTO HHACKCA.

W3 3KCcTIepUMEHTOB cIielyeT, YTO HEBO3MOKHO MOCUUTATh KaKOH
100 MOCTOSHHBIN BKJIAJ B MHICKC YACP)KUBAHMS AJISI KOHKPETHOT'O
aToma yraepoaa. UtoOsl pemuTs 3Ty nmpodiieMy, aBTopsl [6] mpuber-
U K CJeyIoUIeMy METOJy: Ha3HA4WIM MPHOIM3UTEIbHBIE (TIOTY-
YEHHBIC JKCIEPHUMEHTAIbHO) 3HAYCHMS BKIANOB VISl KaKIOIO M3
tunoB atromoB: 100- mis atomoB MeTrnbHOU Tpymiel (CH3-), 90 mis
BropuuHbiX (—CH2-) aromoB, 80 mns tpertnunbix (—CH<) u 70 mis
yeTBepTHIHBIX (>C<), pazmenuB ux Ha 100 mist HOpMUpOBKH. AHa-
JIOTUYHEIE Beca BBEJEHBI sl (parMeHTOB aJIKEHOB, Harpumep 87,2
st pparmenTa Buaa —CH=trans ¢ HomepoM 4 MecTa B LieTH, TPUIEM
B CTaThe YYUTHIBACTCS IIMC-/TPAHC-U30MEPHsI MYTEM MPUCBOCHUS
Pa3NUYHBIX BECOB aTOMOB B IIETIOYKAX IMC- U TpaHc- n3oMepoB. Omn-
peleneHne CTeNeHN CTEepUYecKuX S(PQPEKTOB, MPUCYTCTBYIONINX B
YTIIEBOJIOPO/JIE, 3aBUCHT TaKXKe OT pa3Mepa 3aMellaonield Tpymibl, a
HE TOJBKO OT MECTOIOJIOKEHHSI KOHKPETHOI'O aTOMa, II03TOMY aBTO-
pHl [6] 10OaBIAIOT elie OAHO ciiaraeMoe B BHIE MPOM3BEICHHS CTe-
neHn GparMeHTa Ha ero Bec. B pe3ymnbrate, MOITyIMIUPUIECKUI TO-
nosiorndeckuit nuaexc (lgr) Beipakaercs B BUE:

2 ler = 2ni(Ci + di Ig Cy),

rae Ci — Bec ¢parmenra i-oro Tuma, N — KOJIXYECTBO pparMeHTa i-ro

tura, d; — CTeNneHp HEHTPAJIBHOT0 aToMa yriiepo/a i-oro ¢pparmMeHra.
AmHaroruuHas ujaes MCIIoaB30Bajgach B crarbe [8] mms mpencka-

3aHMs WHJIEKCA YAepKUBaHHs apeHoB. B utore aBtops! [6] u [8] mo-

JYYWIIU CIIEYIOINE PEerpecCru:

o st ankeHOB — lcarc = 122,8446 lgr — 41,7054 st KOTOPBIX
perpeccusi ObuTa ocTpoeHa Ha oOyuvaromieit 6a3e u3 N = 79 Be-
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MECTB, a TOYHOCTh TIOJYYEHHOM pErpeccHd CcOCTaBUIia
R =0,99996.
e s ankaHoB — lca ¢ = 116,8 Iz —19,05; N =157; R = 0,9901,
e s apeHoB — lcaic = 23,0824 lgr —39,7381; N =122;

R =0,9998.

To4YHOCTh JaHHBIX PErpecCcHii JTOCTATOYHO BEJIMKA, IMOATBEP-
KJICHUEM YeMy SIBISIeTCS rpadUKy 3aBUCUMOCTH BBIYMCIICHHOTO MH-
JeKca YIAepKUBAHHS OT dKCIIEPUMEHTaIbHOTO (cM. puc. 3 u 4). Kax
MOXKHO BUJICTh, MPEJICKA3aHHBIC 3HAYCHUS HHJICKCA TOYHO JIOKATCS
Ha MPSMYIO.

Takum obpazom, paboTs! [6] u [8] moka3siBaroT, yTO (PparmMeHT-
HBIC TOIOJOTMYECKHE WHIEKCHI MOTYT 3()(EeKTHBHO MPUMEHSTHCS
JUIST TIpelicKa3aHus WHAEKca yaepuBaHus KoBada, 4To MO3BOJSET
WX UCIIOJIb30BATh JJISl PEIICHHS 331a4K JAHHOTO UCCIICIOBAHHUSL.

4. lMepequcneHue xXumMu4yeckux cmpykmyp u
obpabomka nosy4eHHoU 6a3bl OaHHbIX

[Tocne BBIOOpa MOAXOIAIIMX perpeccuil mepedupaeM Bce BO3-
MOJKHBIE CTPYKTYPHI JIKCHOB, aIKAHOB M apEHOB.

Experimental retention index (1)

Semi-empirical topological index (lgr)
Pucynox 3. I'papuk 3asucumocmu sxcnepumeHmanbHo20o
UHOCKCA YOePHCUBAHUS ATIKEHO8 OM NPeocKazanio2o 6]
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Pucynox 4. I'pagux 3asucumocmu s3KcnepumenmanbHo2o

UHOEKCA YOePACUBAHUS APEHO8 0Mm npedcKasanno2o [8]

Ucnonw3ys metoasl QSRR, npu npencrasisieM CTPYKTYphI Be-
IecTB Kak rpadbl ¢ BEepIIMHAMU B aTOMax YTIepojaa M JyraMu BMe-
CTO CBsI3€H MEXIy MOJIeKyJlaMmH. B kauecTBe mepBoro mara Mbl Te-
peduciisieM BCe CTPYKTYPhl alKaHOB. MOXHO 3aMETHTh, 4TO rpad
AJIIKAaHOB TpEeJCTaBIsAeT co0O0l HEHANpaBIeHHOE JIEPEBO, TMOITOMY,
MBI BHadaje TEepeYHCIsUId Bce OMHApHBIC JEPEBhS 10 AITOPUTMY,
B3sToMy 13 [1], 3aTeM uepe3 B3aMMHO OIHO3HAYHOE COOTBETCTBHE U3
OWMHApHBIX JIEPEBbEB MOJYYUM HEHaIpaBieHHbIe AepeBbs [1]. danee,
yOupasi 0lHy KOpPHEBYIO BEPIIUHY Y TOIYyYEHHBIX TpadoB, MBI TIOTY-
YIM KOPHEBOU Jiec.

[MomywaeTcst, 9TO alKaHbl — 3TO Jieca C OJHUM KOMIIOHEHTOM,
QJIKEHBI — C IByMsI (T.K. MBbl YYHTBIBAEM JIBOMHYIO CBS3b B MOJIEKYJIax
QJIKEHOB), a Y apeHOB — 6 KOMITOHEHTOB (YYHUThIBAEM HaJIMuue OCH-
30JILHOTO KOJIBIIA, COCTOSIIETO U3 6 aTOMOB yTiIepoa).

PesynbTaTom rerepaiuu BceX HYXHBIX HaM CTPYKTYp BEIECTB
sBisieTcss 0asa NaHHBIX, B KOTOpPOH coaepskutcs 6oixee 1 250 000
cTpykTyp. IloaTOMy BO3HMKaeT Bompoc 00pabOTKH MO 00HOM 0a3bl
JMaHHBIX. B Hayane HEOOXOaMMO HaWTH yMOOHBIM BU IPEICTaBIIC-
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HUst CTPYKTYp Monekyin. Taxum Bugom cran SMILES® — 310 o61me-
NPUHATasE CTPOKOBAsi HOTAIMs CTPYKTYpHBIX (hopmyis. B kauectBe
npumepa npuBeneM SMILES nmns  2,2,4-rpuMeTwiiokTaHa  —
CC(C)(cc(ccee)eye.

Mpr crenepupoBanin SMILES jst kaxmoid cTpyKkTyphl 1o mpa-
BHJIaM, B3AThIM 3 [9], 1 McHONB30BaK UX JUIsl 3arpy3KH IMOTy4YCH-
HOM 0a3bl JaHHBIX B IporpaMMHbli mpoxykt InstantiChem [7], ko-
TOPBI, TOMUMO peanu3anuy paboTsl ¢ 0a30i TaHHBIX XHUMHYECKHX
BEILIECTB, PEeIIaeT 3a/1a4M BH3YaJIH3allMH, BBIYUCICHNS TOIOIOTHYE-
CKUX UHJICKCOB, 1 MHOTHE JIpYTHE.

Opnort w3 ymoOHbIX ¢yHknmii Instant JChem sBisroTcs
aBTOMATHYECKU BBIYMCIISICMBIE TOJIS, TAKHE KaK Ha3BaHUE BEIIECTBA,
ero ¢opmyia, MonekyisapHbid Bec, SMILES u MHOXecTBO npyrux.
IMomumo storo Instant JChem crocobeH oToOpaxars CTPYKTypHBIE
(bopmyIsl MOJeKyIl. B Hammem cirydae Bce BBIYHCIICHHS TIPOBOIHIINCH
MporpaMMO¥ IO TpemocTaBleHHHIM Hamu cTpokam SMILES
BemecTB. To ecTh, WMIOPHUPOBAB TOJBKO IOCTPOCHHBICE HAMHU
SMILES BemiecTB, MBI TIOXYYHIN TOJTHBIE HAa3BaHUS BCEX BEIECTB,
cootserctBytommx IUPACP, a Takke CTpyKTypHBIE (OPMYIBI, TeM
CaMbIM PElIWB 3a]1a4y UIeHTHU(OUKAIINA CTEHEPUPOBAHHBIX CTPYKTYP
BerlecTB. B urore HamMu co3maHa mosiHas 0a3a JAaHHBIX XUMHUUYECKHX
BEI[ECTB TPEX BBIILICYKA3aHHBIX KJIACCOB (CM. pHC. 5).

B moctpoeHHO# 0a3e MaHHBIX MPUCYTCTBOBAJIO OOJIBIIOE KOJIH-
4ecTBO M30MOpPHBIX TpadoB (MHOXKecTBO nyOineit). [ToaTomy ObLIO
HEOOX0MMO TNPHAYMaTh WHBAPHUAHT JUIS MATPUIBI CMEKHOCTH, TO
€CTh HEKOE YHCIIO, CTPOKY HJIM BEKTOp, OJHO3HAYHO XapaKTEePU3YIO-
oM MOJEKYISpHbI rpad. B kadecTBe Takoro WHBapuaHTa
WCTIONB30BAIOCH CTaHJAPTHOE Ha3BaHWE BEIECTBA, IOCTPOCHHOE
cpeasamu JChem mociie 3arpy3kd ¥ HICHTU(HKAIMKE BEIIECTBA 110
ero SMILES-nipencraBienuto cTpyKTypHOU (OPMYIIBL.

[Mocne oOpaborkm naneeix B Instant JChem wu ynanenus

>SimplifiedMolecularInputLineEntrySpecification, crieruduxamus ympo-
IMEHHOT'O MPEIACTABJICHUA MOJIEKYJI B CTPOKE BBOA.
®InternationalUnionofPureand AppliedChemistry —mexayraponsas cTpyk-
Typa, 3aHUMAIOLIasIcsl pa3paboTKON M pacnpocTpaHeHHEM HaMMEHOBaHHUN
XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ qyepe3 MEKPETUOHAIIbHYHO KOMUCCHIO 110 HO-
MCHKJIATYpC U 0003HAYEHUSAM.
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OyOIMUPYIOIUXCSl BEIIECTB MO0 WX HA3BAHHIO MbI MONYYHIH 0azy
JAHHBIX BCEX BEIIECTB TPEX KJIACCOB aJKaHOB, aJKCHOB U apEHOB C
JUIMHOHM 1enouku otr 4 a0 14 aromoB yriepona. [lomyueHHas
cBOJIHAs Tabnwuiia nmpuseeHa B Tabmure 1.

8686
= - N 1738321
Dashbaara |6 5 Crd view for CICICICICNTICICICIN 5
gmmnn-cm. AL s w fal
Bl o [ e A T—— sructure mies w s oWt
2 a
é i 1 W0AKEN  [rans (azi-4-methyinon-d-ene )’ —, ceecic-eneicee 1000.02(C10420 140271
He—,
rans - 4-ethylact-4-ene N =i X
2 2 ok o {42)-4-ethylaer-4 / . cccicachcacee 100,02 C 1020 14027
e’ o,
=
3 3 W0AKEN  ftrans  (32)-S-methylnon-4-ene {0 CECEEIEI=C/CEC 1000,62(C10H20 140,27
)
. o adaen  far  geees-memyinon-s-sne { eecooo-cicee 1 000,02 C10420 14027
/
P —
5 s 10aEN {4E)-d-ethyloct-d-ene = leceicacycacee 1000,02(C10H20 140,27
/
3 B I0AKEN  (ds  (4B-4-methyinon-4-ene c; eceic=cyaeee 1000,02(C10H20 140.27
{
smiles; 36 321 out of 36 321 rows,
= Ouma A

Pucynox 5. Ilpeocmasnenue 6azvl dannwix ¢ Instant JChem

Tabnuya 1. Ceoonas mabauya, O0eMOHCMPUPYIOWAs. KOJIUYECMBEO
CeeHEePUPOBAHHBIX CMPYKMYP Mpex KIACCO8 8eujecms, 6 3a8UCUMO-
cmu om uucaa amomos yenepooa (N)

N AJTKaHbI AJIKEHBI ATKHI0€H30I51
4 2 6 -

5 3 10 -

6 5 26 1

7 9 50 1

8 18 116 4

9 33 246 8

10 73 592 22
11 144 1314 51
12 323 3182 136
13 708 7562 334
14 1663 18810 869
Bcero 2981 31914 1426
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Instant JChem mnpemocTaBisieT MOIL30BaTEISIM BO3MOKHOCTH
CaMHM CO37[aBaTh IIOJI1 3alpOCOB, TIIOWCKA, COPTHPOBKH U
npencTaBieHus] JaHHbIX. Hampumep, Mbl co3ganu ynoOHoe paboue
MECTO JUIsl TIOMCKa BCEBO3MOXKHBIX BELIECTB C ONpEACICHHBIM HH-
JIEKCOM yJIepKuBaHus. [ 3TOro HEoOXOIUMO BBECTH JIHANa30H
3HAYCHUI MHJEKca yAepKuBaHUs B cTpoke moucka RI. B kauectse
npuMepa MPOU3BEAEM IMOKUCK aJKAaHOB C MHAEKCOM YACP)KUBaHUS B
npoMexxyTke oT 1259 no 1261 exunumi (cm. puc. 6). B urore mosy-
YMM CEMb JIKAHOB U 2 apeHa ¢ WHJCKCOM YICPKUBAHHUS, JISKAIIUM B

3aJJaHHOM MIPOMEKYTKE (CM. pHC. 7).

Structure Type

RI
between 1259 and 1261

Double click to sketch struc...

Traditional Name

Pucynox 6. Ilpumep nouckogozo 3anpoca

BMmecTo ructorpaMmel, MOKa3aHHOW HA pUC. 7, B KQ4eCTBE MPH-
Mepa MOXXHO TOCTPOUTH TpauK 3aBUCHMOCTH WHJIEKCA yIEpKHBa-
Hus (1) or konmuectBa aromoB (N) B Monekyne. UToObl y3HaTh, Ka-
KHE BEIIeCTBA COOTBETCTBYIOT TAHHOM TOYKE, TOCTATOUHO KIUKHYTh
MBIIIBIO HA 3Ty TOYKY, IOCIIE YEero MOSBISETCS IMaHENb CO CTPYKTY-
pamu BeriecTs (cM. puc. 8).

PeanusoBannblii WHTEpQEiic MO3BONAET YCMENIHO peliarh IMo-
CTaBIICHHYIO 3aJladqy HJCHTU(QUKAINUN THKOB. [[0MCKOBBIE 3ampOCHI
MOJKHO 3a/1aBaTh B Pa3IM4YHbIX (popmax (110 MHIACKCY yIEPIKUBaHU,
mo (QparmMeHTam, Mo Ha3BaHHIO). Takke BO3MOXKHA BHU3yaaH3allusd
JAHHBIX B YIOOHOM sl TIONb3oBatens Buae (Tpaduk, ructorpamMmma
W Tak jainee). BpeMs oTKIMKa MporpaMMbl Ha 3arpoc He TPEBBIIIAET
TpeX CEKYHJ, YTO TO3BOJISET ONEPATUBHO MOJIYYUTh HEOOXOIUMYIO
“HGOPMAITUIO TI0 HEOOXOUMBIM BEIIECTBAM.
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B« s = X & 15 A B
| Dainboies |55 Griaviewlor smils | 05 Grat | |55 G viwtor 1234
Oesion Quary Browse Code ety | [ smi.. :| B wrm g
§ — =
S e
s
! u
1259.38 =
@ ur
Traditional Name us
e, ik
o, e
smiles =
Type N Tadve. M Swuctue 2
[ AN | w
i L) 1 1 2 @
3 sisopromy| 12041
o 12000 104 e 1SS L9 1A LS UGN LD LAl Le3 60
5 234556 126043 ) b
. asase] 1043 b
7 i-isopopyl 126043+ o
s assae] 12608 o
. sisopoml 126043 h
]+ v e
[ B I
12| 4-butyl-1,d 125938 [ 0
13| * () 13 L

s wmis s s
o

smibes 8 out of 36 321 rows.
e, Output

Pucynox 7. Ilpumep pe3yrbmama noucka eeuecms

1350 | e o
1300 | CHy »

1250 e /\/\fiu, )/Q %Z é
1200 A e
1150 CHy e’ “w\,

: ;:: | 82 more items not displayed. Zoom in for more detailed view.

w
1000 | '
& 950 .
900
850 '
800

750 |

650 | '
600 |
550 '

60 65 70 75 80 85 90 95 100 105 11,0 115 120 125 130 135 140

Pucynox 8. I'pagpux 3asucumocmu | om N
5. 3aknrovyeHue

Takum obpa3oM, Hamu Oblta pemieHa oOparHas 3agada QSRR —
OIIpe/IeNIeHNs] BEUIECTB C 3aJaHHBIM HHAEKCOM ynepxkuBaHus. Cre-
HEPHPOBAHbI BCE CTPYKTYPHI aJIKAHOB, AJIKEHOB, aDEHOB — OCHOBHBIX
KOMIIOHEHTOB OeH3MHa. Beicokas mpenckasarenbHasi ClloCOOHOCTh Y
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HCIIOJIb3YEMOTO TOTYIMITUPUIECKOTO HHJAEKCA MO3BOJSET TOYHO
paccuuTaTh MHIACKC yACPKUBAHUS ISl KaXKI0H cTpyKTyphl. Takxke B
xumuueckoit CYBJ] xommanuu ChemAXon peann3oBano yao0HOE
pabouee MecTO IS HACHTU(DHUKAIIMN CTPYKTYP MO MHACKCY YIACPKH-
BaHM.

BBuay TOro, 4ro ObUIM PacCMOTPEHBI JIMIIb TPHU Kjacca Be-
IIECTB, 3a/la4a pPelIcHa He MOJHOCThI0. OHOM U3 MEePCHEeKTUB JaH-
HOTO WCCIICIOBAHHS SIBIISCTCS PACCMOTPEHHE OCTAIbHBIX KJIACCOB
BEIIIECTB, COJCPIKAIIMXCSI B OCH3HHE.
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Abstract: After a short introduction to the chromatographic analysis
and quantitative structure-retention relation (QSRR) analysis we put
the topical problem of petrol component identification basing on its
retention index value. We use fragmental topological indices from
the literature to build precise regressions. Then we enumerate all
isomers of the three major petrol component classes and accompany
them with the predicted values of retention index. Finally, we design
a useful workplace using the chemical database management system
Instant JChem from ChemAxon.

Keywords: chromatography, Kovats retention index, quantitative
structure-retention relation, fragmental topological indices, tree
generation, Instant JChem, SMILES generation.
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