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PaccMmoTpeH arponomepHbId cocTaB CyOCTaHIIMM M MpernaparoB ionpomuaa. [lokazaHo, 4To
npu 120 °C B BOOHBIX pacTBOpax HONpoMHIa €ro aTpornoMepsl epexonsiT B KoHGOopMepsl, Me-
KJly KOTOPBIMHU P 3TOH TeMIepaType [0 UCTEUEeHUU 15 MUH yCTaHAaBIMBAETCSl PABHOBECHE.
CrenoBaTenbHO, aTPOINIOMEPHBIH cocTaB cyOcTaHIUKM HOPOMUJIA IPU ONUCAHHOM TEXHOIOIU-
geckoll 00pabOoTKe MOTyYSHHBIX U3 He€ PaCTBOPOB HE MOXKET IPEISTCTBOBATH JTOCTIKEHHUIO B
HUX paBHOBECHs MEXIy KoH(popmepamu, oopasyromumucs mpu 120 °C. PaBHOBeCHBII cocTaB
TaKUX PacTBOPOB COXPAHIETCS MOCHE OXJIAKACHHS, T.€. IOclie 00paTHOro nepexona KoHpop-
MEpOB B COCTOSIHUE aTPorIoMepoB. IToka3aHo, YTO peasbHO BaXKHBIM KPUTEPHEM KauecTBa Ipe-
[apaToB HOIpoMHJa SBISIETCS CYMMapHOE OTHOCHUTENILHOE COAEpP)KaHHE B HUX (B TEPMUHAX
USP) E1 u E2 arponomMepoB (XE ), u00 TOJIBKO BBIIIOIHEHUE HepaBeHCTBa XE > 20 % rapanTtu-
pyeT B mmpokoM auarasone temreparyp (ot 0 1o 120 °C) $ha3oByr0 yCTOHYHBOCTH pacTBOPOB
¢ pabouyMMH KOHIGHTpauusMu Hompomuaa < 769 mr/mi. BelmonHeHne HepaBeHCTBA
YE > 20 % nHen30e:KHO AOCTUTACTCS MPU TEPMUUECKOI CTEpIIN3alUy MpernapaToB HompoMu-
Ja.

KiloueBble cjoBa: ionmpomuna; KoH(pOpMep; aTponoMep; TOHKOCIOIHas Xpomarorpadus
(TCX); Bblcoko 3pdexTuBHas sxunKocTHAS xpomaTorpadus (BOXKX); npoToHHbINH MarHUTHBIHA
pesonanc (IIMP); perTreHOqH(paKINOHHOE HCCICIOBAHNE; KBAHTOBAs XUMUS; KOH(opMaIi-
OHHOE HCCIICTIOBAHNUE.

[Ilupoko mpuMeHseMble B MEIWIUHE HEUOHOTCHHBIE
PEHTTEHOKOHTPACTHBIC BemiecTBa [ 1], cTpykTypHBIE (op-
MYJIbI, MEXyHApOIHbIE HETIATEHTOBAHHBIE U XUMHUUECKUE
Ha3BaHUS KOTOPBIX NPHBEACHBI HIDKE, UMEIOT B MOJEKY-
Jlax aCUMMETPHUYECKUE aTOMBbI yriepoaa. B monekyne io-
MpoMHUJa UX 2, B MOJIEKyJIe Horekcona — 3.

Hammue 2 wmu 6oitee acCHMMETPHIECKHX aTOMOB B MO-
JIeKyJIe BeIlecTBa 00yCIaBIMBACT BO3MOKHOCTH CYIIECT-
BOBaHUsI HE TOJBKO €r0 PHAHTHOMEPOB, HO M AUACTEPEO-
MepoB. Monpomu 1 iorekcos B OpraHu3Me YeroBeKa He
noaBeprarrcsa Merabonuszmy. O6a oHU, BBEIEHHbIE BHYT-
PUBEHHO, paCHpeNeNsaioTcs MPEUMYIIECTBEHHO BO BHe-
KJICTOYHOM MPOCTPAHCTBE, cl1ab0 CBSA3BIBAIOTCS C OeKa-
MU TUTa3MbI ¥ OBICTPO BBIBOJSITCS M3 OPTaHU3Ma MTOYKaMHU
B Heu3MeHHOM Buje (6onee 92 % 3a 1 cyt). D10 moaTBEp-
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KJIAaeT OTCYTCTBHE (DapMaKOIOTHYECKH O0OCHOBaHHON
HEOOXOIMMOCTH HOPMHPOBAHUSI OTHOCHUTEJIBHBIX COIEp-
JKaHUI ONTHYECKUX N30MEPOB B HOMPOMHU/IE, HOTEKCOIIe U
UM TOJOOHBIX (hapMaIeBTHUECKUX CyOCTAHIMAX U COOT-
BETCTBYIOIINX JIEKAPCTBEHHBIX (hopmax. boiee Toro, 6mu-
30CTh (hapMaKOJIIOTUIECKUX CBOMCTB HOMpoMHIa U HOTEK-
CoJIa, MMEIONIMX Pa3HbIe XUMHUYECKHE CTPYKTYPHI, TO3BO-
JNSeT  CYUTaTh, YTO WM3MEHEHHWS  OTHOCHUTEIBHBIX
CoZlepKaHUH KOH(OPMEPOB WIIM aTPOIIOMEPOB B PacTBO-
pax Honpomuia B IPUHIUIIE HE MOTYT BIHMATH Ha (hapMma-
KOJIOTMYECKHUE U PEHTIEHOKOHTPACTHBIE CBOMCTBA IIO-
crenHux. TeM He MeHee ¢ (PU3MKO-XUMHYECKOH TOYKH
3peHHsI BOIPOC O IIeJecO00pa3sHOCTH HOPMHUPOBAHUS B

ﬁOHpOMHI{e H €ro JICKapCTBCHHBIX (I)OpMaX OTHOCHUTCIIb-

31



HBIX COJIEpYKAHUW aTpONOMEPOB HYXKIAeTcsi B 0COOOM
paccMmotpenuu [2, 3].

Hapsany ¢ 2 acuMMeTpUYeCKUMH aTOMaMU YIIEpoa B
2,3-IUruApOKCUIIPONMIIBHBIX IpyNIIaXx MoJeKyla Hompo-
MUJIa MO)KET HMETh JIPYyTUE IEMEHTHI acCHMMeTpHH. B da-
CTHOCTH, MOTYT OKa3aThCS XUPAaJbHBIMH OCH, MPOXOIs-
mpe yepe3 atombl yoepoaa 1 —4, 2 — 5 u 3 — 6 6a3ucHoOro
2,4,6-Tpuiton0eH30JIbHOTO (hparMeHTa MOJIeKyIbl. Tak Oy-
JET B ciydae 3aTpyAHEHHOIO BpallEHUS 3aMECTUTENEl B
nonoxkeHusix 1, 3 u 5 atoro ¢pparmenra: N-(2,3-TUruapok-
cunporui)-N-MeTwii- 1 N'-(TUTHIPOKCHITPOITHII ) KapOOK-
CaMHJIHBIX, a TaKKe MeTOKcHaleTwiamMuHoBoro. Hanpu-
Mep, N-(2,3-TATHIPOKCHITPOITIII)-N-METHITIKapOOKCaMUI-
HBI 3aMECTHUTENb B MOJIOKEHUH | MOXET pacrojararbcs
10 Pa3HbIe CTOPOHBI TUIOCKOCTH OSH30JIFHOTO KOJIbIA, 00-
pasyst TeM caMbIM Iapy KOH(GOPMEpOB (aTpOIOMEpOB),
B3aMMOIIPEBPALICHUS KOTOPBIX, CBA3aHHBIE C BpaLLlEHUEM
BOKpyT cBsi3u C-C(O), TpebyroT npeoaosieH st J0CTaTOYHO
BBICOKHX PHEpreTuyeckux 0aprepoB. Kpome Toro, B 3ToM
JKe 3aMEeCTHTeJIe 3aTPyJIHEHO BpalleHHWE BOKPYT CBS3U
(O)C-N(CH,;), uto 00ycn0BIHUBaET BEPOSITHOCTh AMUIHOM
Z,E-xondopmomepuu [3], Ha3pIBa€MON TaK COTNIACHO CTe-
peoxuMuueckoii kiaccupukanus koHpopmepos. Bricokue
3HAYCHUS DHEPTETHUYECKUX OapbepoB MEXIY BO3MOXKHBI-
MU KOH(GOPMEPHBIMH CTPYKTYpPaMU MOJIEKYJIbI HOTPOMH-
Ja oOyCIIOBIIEHBI TE€M, YTO aTOMBI 0/1a, HAXOASIIUECS B
OpMO-TIONOXKEHUSIX K KaXIOMY U3 N-COIepKalux 3amec-
TUTEJEeH, UMEIOT KOBAJEHTHBIN paauyc, paBHbIl 1,35 A,
T.€. TIPEBBIIIAOIINI KOBAJICHTHBIN Pauyc aToMa BOIOPO-
na Oomnee yeM B 4 pasa [4], 4TO MOXKET 3aTPyJIHATH Bpalle-
HHUe He ToabKo BOKpyT cBs3eit C—C(O) u C—N(H), Ho u Bo-
kpyr cBs3eit (O)C-N(CH;) u (H)N-C(O).
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[Tapa xoH(pOpMEPOB, KaK TakoOBas, CYIICCTBYET, €CIIH
SHEpreTUdecKue Oaphephl HE MPETSTCTBYIOT B3aHMMOIIpe-
BpalIeHUsIM KOH(POPMEPOB M CO BPEMEHEM MEKIY HUMHU
yCTaHABJIMBACTCS IMHAMUYECKOE paBHOBecue. B HacTos-
mieil pabote SKCIepUMEHTaIBHO MTOKa3aHo, YTO B IIPOIIeC-
ce tepmuueckoit crepunmzanuu (120 °C, 15 muH) B pac-
TBOpax HOIpoMUIAa HOCTHUTAIOTCS PAaBHOBECHBIC KOHIICH-
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Puc. 1. OOGuuit BUI MOJICKYITBI HONPOMHUIA: ¢ ) CXeMa Pa3ynopsIo-
YeHHs (CBS3U BTOPHIX KOMIIOHEHTOB Pa3yIopsIO9eHHBIX (pparMen-
TOB JJaHBI ITyHKTHPOM); O ) aTOMBI BOJIOPO/Ia M BTOPhIE KOMIIOHEHTHI
Pa3ynopsIOUYCHHBIX ()ParMEHTOB MOJIEKYJIBI OIYIICHBI.

Tpauuu KOH(POPMEPOB, OCTAIONIHECS MOCTOSHHBIME (yXKe
JUTSL aTPOTIOMEPOB) TTOCIIE OXJIAXKICHUS PACTBOPOB IIPH yC-
JIOBUM MX COXpaHEHMs, Kak oJHo(a3HbIX cucteM. Crneno-
BaTeJIbHO, paccMaTpuBas BO3MOXXHOCTHM HOPMHUPOBAHUS
MetonoM BIXXX oTHOCHUTENBHBIX coAep)kaHUil aTporio-
MEpOB B CyOCTaHIINU HOMPOMHU/IA B B €T0 JIEKAPCTBEHHBIX
(hopmax, mPUXOIUTCA KOHCTATUPOBATH, YTO B CyOCTaHIINH,
Kak B TBEPAOM BEIIECTBE, OHO TPYIHOBBIIOIHUMO, a IS
TEPMUYECKH CTEPUIIN30BAHHBIX JICKAPCTBEHHBIX (HOpM —
He uMmeer cMbicia. OOBICHAETCS TO TEM, UTO MPH Bpe-
MEHHOM IOBBILIEHUH TEMIIEPATYPbl PACTBOPOB HOIIPOMHU-
Ja, JOCTarOYHOM [UIA TPEOJOJTCHUS DHEPreTHUYECKUX
0apbepoB, MEHIAIONIMX MepexoJaM Iap aTporoMEpoB B
mapbl COOTBETCTBYIOMIUX KOH(OPMEPOB, W JJIsI yCTaHOB-
JICHUST PAaBHOBECHSI MEXIy KOH(OpPMEpaMH OTHOCHUTEIb-
HBbIC COJICPKAHUS TOCICIHUX B PACTBOPax CTaHOBATCS
PaBHOBECHBIMH, 3aJJaHHBIMU @ priori, U Jajiee yxKe He 3a-
BHUCSIIMMH OT Temneparypel. TepMuH “koH(popMeps”
MOXKHO cYMTarh 0000mammum, 1o g SKCIepUMEH-
TaJIbHOI'O YCTAHOBJICHUS I'PAHULIbI MEXy TEMIIEPATyPHBbI-
MU UHTEpBaJlaMH CYIIECTBOBaHUS KOH(POPMEPOB U aTpo-
MIOMEPOB HEOOXOMMO C KUHETHUECKUX MTO3ULUN BBIOPATh
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Bpewmsi, Mun
Peak Name RT Area % Area

1 6,774 33671 0,11
2 12,812 16258 0,05
3 14,351 19437 0,06
4 22,773 5583 0,02
5 24,404 15163 0,05
6  |iopromide £1 29,000
7 |iopromide £2 31,000
8 iopromide Z1 33,876 14693599 47,06
9 iopromide Z2 40,981 16441842 52,66

Puc. 2. BOX-xpomarorpamma pactBopa craHaapra (22,5 MKr
Honpomuaa; Haiineno E =0 %).

OTIPEACIEHHBIA KPUTEPHA, HO YCIIOBHS BHIOOpa TOKa He
yHupuIpoBans [3].

C y4€TOM CKa3aHHOTO IIPEACTABILSICTCS HE BIIOJIHE OII-
paBnanubM, uto B Gapmaxornee CILIA B MoHOTpadusx Ha
CyOCTaHIIMIO U PacTBOPHI HonpoMuaa [2] aTponomMepHbIit
COCTaB TIOCJIEJHEro MpenjgaraeTcs HOPMUPOBAaTh INIPU
20 °C B pacTBOpax UCHBITYEMBIX 0OBEKTOB C HCIOJIB30Ba-
HueM BOXX He omnHakoBO, Kak TO ONMMCAHO B paszenax,
Ha3zBaHHBIX “Isomer distribution” (‘“Pacnpenenenue n3o-
MepoB”’). OTHOCUTENLHBIE COACPKaHU N30MEPOB (aTpo-
oMepoB), 0003Ha4YeHHbIX Kak E1, E2, Z1 u Z2, B MOHO-
rpaduu Ha cyOCTaHLMIO HOPMUPYIOT Oe3 yKka3aHUs LeJd B
MOJyYeHHOM M3 HeE€ HCIBITYEMOM pacTBOpE IOMapHO:
cymmy copepxanuit £1 u Z1 B npegenax ot 40 1o 51 %, a
cymMmy coxaepxkanuil E2 u Z2 B npeaenax ot 49 no 60 %.
PesynmeraTel ananm3a pacCYMTHIBAIOT METOJIOM HOPMHPOB-
KW, TIPHHAMAsI COACP)KAHME BCEX aTPONOMEPOB PaBHBIM
100 %. ScHo, uTO B 3TOM Cily4ae AOCTaTOYHO OBLIO HOP-
MHUPOBaTh JIMIIb OAHY U3 yKa3aHHBIX CyMM, IIyCTb U 0Oe3
paccMOTpeHHs LIeJIn HOpMUpOBaHus. be3 Takoro paccmMoT-
peHuUs ToydeHHast HHpOpMaIus MpecTaBisercs 6ecro-
JIe3HOW — OHAa HE TMO3BOJISIET OIICHUTHh MPUTOAHOCTH HC-
TBITYeMOW CyOCTaHIIMU I HETTOCPEICTBEHHOTO UCIIOJb-
30BaHUS B KauecTBE KOMITIOHEHTAa HHBEKIIMOHHBIX
pacTBOpOB, MOCKOJIBKY B HUX, COIIACHO [2], OTHOCHTEIb-
HBIC COIepIKaHMs KaXKIOro n3 4 arpornoMepoB Iperiara-
€TCsl HOpPMHUPOBATh yKe M0 OTAEIBHOCTH B Iipeaenax: £1 —
ot 8,0 10 12,0 %, E2 — ot 9,0 1o 14,0 %, Z1 — ot 32,0 no
40,0 %, Z2 — ot 38,0 10 46,0 %. Takoii moaxo/, B CBOIO
o4epesib, He MPUBOAUT K MOIYYCHUIO HH(OPMAIIUH, HEOO-
XOIUMOM Ui OLIEHKH KadecTBa PacTBOPOB HOIMpoMuia,
MIpeAHA3HAYECHHBIX JUII MapeHTepaIbHOTO BBEICHHS, T.K.
peasbHO BaKHBIM KPUTEPHEM KauecTBa 3THUX PaCTBOPOB
SIBISIETCSI OTHOCUTEIIFHOE CYMMAapHOE COIepIKaHHe B HUX
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Peak Name RT Area % Area
1 6,567 24435 0,08
2 7,478 7509 0,02
3 12,294 12860 0,04
4 13,718 22995 0,07
5 21,554 15891 0,05
6 23,140 12139 0,04
7 iopromide £1 27,918 3216024 10,27
8 iopromide £2 30,148 3729660 11,91
9 iopromide Z1 31,870 11593651 37,04
10 iopromide Z2 37,733 12669295 40,47

Puc. 3. BOXK-xpomarorpamma pacTBopa CTaHAApTa, TEPMHUUYECKH
obpaborannoro (15 mun, 120 °C; 22,5 MKr HOmpoMuaa; HalaCHO
YE =222 %).

E1 u E2 arporiomepoB (ZE ), 100 TOJIBKO BBIMOJIHEHHE He-
paBeHcTBa LE > 20 % rapaHTUpyeT B ILIMPOKOM JHarazo-
He temneparyp (ot 0 go 120 °C) ¢da3zoByro yCcTOHYUBOCTH
PacTBOpOB ¢ KOHIIEHTpausIMu Hompomuga < 769 mr/mi.
HesaBrucumo oT aTponoMepHOro cocTaBa MCXOAHOM CyO-
CTaHIINY BBITIOIHCHUE U €€ pacTBOPOB YKA3aHHOTO He-
PaBEHCTBA HEM30EKHO JOCTUIAETCsl B MPOLECCEe UX Tep-
MHUYECKOW CTePHIIU3AIINH, T.€. B YCIOBHUSX, KOTIIa dHEpre-
THYECKHE Oaphepbl HE MEIIAIOT OBICTPOMY YCTAHOBJICHHUIO
PaBHOBECHST MEXKIY BCEMH BO3MOKHBIMH KOH(pOpMEpamu
Honpomuaa (aTpornoMepsl B 3THUX YCIOBUAX HE CYIIECTBY-
1oT). B tBépmoM cocrosHum, naxe npu 120 °C, oObrdHO
amMopdHas cyOCTaHIMsA WOMPOMUIA MPEICTABISAET COOOM
cMmech IByX (Z1, Z2) nnmu MakcuManbHO 4eTbipéx (Z1, 22,
E1, E2) arponiomepoB. [IpuroroBneHHble IpH KOMHATHON
TEMIIepaType MCHBITYEMBbIE PACTBOPHI TAKUX CyOCTaHIHN
KOHTpONMpYIoT coritacHo [2] metomom BOXKX mpu 20 °C.
OHH TOKHBI copepkaTb cyMMapHo ot 40 1o 51 % koH-
¢dopmepos E1 u Z1 B nepecuére Ha Honpomus (IpUHUMA-
ercst, uto E1 + Z1 + E2 + Z2 = 100 %). Ho nipu Tepmuue-
CKOH cTepriIM3alny KOHPOPMEPHBIH COCTaB HOpoMHuIa B
pacTBopax pe3Ko MEHSAETCs], MPUOIHKAsICh K PABHOBECHO-
My, 4TO JEJaeT €ro OIEHKY NPH MEePBUYHOM aHANn3e Cyo-
cranimil m3numHed. C 1eiabio MoATBEPKACHHS CKa3aHHO-
TO CTPOCHHE aTPOIIOMEPOB HOIPOMHIIA H TIPOIIECCHI, TIPO-
TEKalwIMe B €ro pacTBopax, OyayT MOIpoOHO
paccMoTpeHbl Huke. JlJist 9Toro M A1t BeIOOpa 11enecooo-
Pa3HBIX MOAXOI0B K HOPMHUPOBAHUIO OTHOCHTEIHEHOTO CO-
JCpIKaHMsI aTPOIIOMEPOB B HCIBITYEMBIX pacTBOpax Cyo-
CTaHLIMU HOMPOMH/IA TIPU NIEPBUYHOM aHaJM3e, a TAKKE B
€r0 TOTOBBIX JIGKAPCTBEHHBIX (HOpPMax, IOABEPTHYTHIX
TEPMHUYECKON CTEPUIIN3AINN, HAMH TIOCTABICHBI SKCIICPH-
MEHTBI C UCTIONB30BAaHUEM Psia (PH3UKO-XUMHUICCKHX Me-
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0,15
0,10
0,05
0,004
10 20 30 40 50 60
Bpewmsi, mun
Peak Name RT Area % Area Resolution
1 6,061 22317 0,05
2 6,845 6686 0,01 1,998912
3 11,269 47932 0,11 8,059027
4 12,626 90539 0,20 1,462387
5 20,796 12844 0,03 8,405718
6 22,427 11038 0,02 1,794146
7 | iopromide £1 26,156 | 4425765 9,76 3,424288
8 iopromide £2 28,428 5389256 11,88 1,800181
9 | iopromide Z1 31,044 | 16884005 37,23 1,781076
10 | iopromide Z2 37,184 | 18455502 40,70 3,497258

Puc. 4. BOX-xpomarorpamma HCIBITYEMOI0 pacTBOpa INperapara
“VaprpaBucra 370"  (~31,5Mkr iompomuia;  HaiieHO
2E=21,6 %).

TO/IOB aHAJIM3a W TMPOBEICH PacuéT KOH(OPMAITMOHHBIX
SHEPruil B U30JIMPOBAHHON MOJIEKYJIE HOIIPOMHUIA.

Penmeenoougppaxyuonnoe ucciedosanue onpomuda

Metonuka 3kcnepumenta. Ilpu monydyeHun MOHO-
KPHUCTAJUIOB HCIONB30BaIM aMOP(MHBIA HONPOMH/I, OTBE-
yaBIIui TpeOoBaHusaM [2], He comepxkaBumid El u E2
aTporoMepoB. MOHOKPHCTAILIBI TONYyYCHBl HCHApCHUCM
10 % pactBopa Honpomuaa B Metanosie npu 20 °C. Haii-
JICHO, YTO 3TH KPHCTAIUTHI SBJISIOTCS TPUKIHHHBIMHA. [Ipo-
cTpaHcTBeHHas  rpymma  P-1;  a=10,1652(10) A;
b=10,6542(11) A; ¢=12,0436(12) A; a=77,212(2)%;
B=287,495(2)°; y=282,170(2)°; V=1260,02) A3; Z=2;
M=791,10. B pabore wuCHOIB30BAICA AUPPAKTOMETP
Bruker Smart APEX DUO [100K; AMoK,)=
0,71073 A; o-ckanupopanue, 20 < 59,2°]. ITonydennsle 3
cepuu QpeiiMoB, COOTBETCTBYIOIIUE MTOJIOBUHE Cephl 00-
paTHOrO MPOCTPAHCTBA, OOpPabOTaHBI MO MpPOrpamMMe
APEX2 and SAINT [5] u ycpeaHeHs! ¢ HCIOIB30BaHUEM
nporpammbl SADABS [6]. Beero 6su10 cobpano 16006
orpakenui, a 7010 He3aBUCUMBIX  OTpa)K€HUI
(Ri¢ = 0,0248) ncnonb3oBaHbl A1 AANbHEHIIETO yTOUHE-
Husi. CTpyKTypa pelieHa IpsMbIM METOJIOM M YTOYHEHA B
MOJTHOMATPHYHOM aHHU30TPOIHOM MPUOIMKEHUH 1o F2,
YTOYHEHHE CTPYKTYPHI PasyHMOpSIOYEHHBIX 3aMECTHUTE-
Jel TPOBOMIIIN C HCIOJIF30BAHUEM HIICATH3NPOBAHHBIX
sHadennid e cBsa3ed N-C, C—C u O-C mo JaHHBIM
KemOpumkckoro 0anka CTpyKTYpHBIX JaHHBIX [7]. Too-
JKCHUsI aTOMOB BOJIOpOZa aMHUIHBIX, METIIBHBIX H METH-
JICHOBBIX TPYIIT PACCUUTAHBI, HCXOMS U3 TEOMETPHUECKIX
co00pakeHHH, ¥ YTOYHEHBI ¢ OTPaHMYCHUSIMH, HAIOKCH-
HBIMH Ha SKBUBAJICHTHBIH TEIUIOBOW MapaMeTp M JUINHEBI
ceszeit C—H u N-H. IlomoxxeHust aToMOB BOAOpOAA TH/-
POKCHIIBHBIX TPYII PACCUUTHIBAIUCH C HCIONB30BAHUECM

34

Puc. 5. ®parment mractuaku ¢ TC-xpomarorpaMmaMu pacTBOPOB
1,2mn3.

JAHHBIX O KpaT4alIIAX MEKMOJICKYISIPHBIX PACCTOSHHIX
O...0. OxoHuarenbHBIe  (AKTOPEI  PACXOAUMOCTH:
wR,=0,1917 (mo Bcem orpaxenusm), R, =0,0717 [mo
3309 orpaxenusim ¢ [>2c(1)], GOF =1,040. Pacuerst
BBINOJTHEHBI € UCTIOIB30BAaHUEM IPOrPAMMHOTO KOMILIEK-
ca SHELXTL PLUS, ver. 5.10 [8]. KoopauHatel aTOMOB U
TeMIepaTypHbele (DaKTOphl ACTOHHUPOBAHBI B KeMOpmmx-
ckoM OaHke cTpykTypHbIX AaHHbIX (CCDC) Ne 969110;
http://www.ccdc.cam.ac.uk/products/csd/request/.

YcTaHOBIICHO, YTO BCE aMUIHBIC (PAarMEHTHI MOJEKY-
JIbI HOMIPOMH/IA PACTIONIOKEHBI 110 OJJHY CTOPOHY ILJIOCKO-
CTH OCH30JIEHOTO KOJIbIIA M HMCIOT TI0 CTEPEOXHMHUYICCKOM
Kaccuukarmu Z-koHguryparmuoo (puc. 1). M3-3a mpu-
COSIMHCHUS aMUIHBIX TPYII K OCH30JIbHOMY HUKITY 110 C
wm N aToMaM UMEIOTCS pa3iuyusi B MOJOKEHHUSIX COOT-
BETCTBYIOIIMX KapOOHWJIBHBIX Tpynim: arombl O3 m O6
KapOOHUJIBHBIX Tpymil 1,3-kapOOKCaMUHBIX 3aMECTUTE-
JIei PacHoIoKEHBI IO OIHY CTOPOHY IIOCKOCTH OEH307b-
HOTO KOJIbIIa, TOrAa kak atoM O1 MeToKCcHaleTaMUHOBOTO
3aMECTUTETSI PACHONOKEH II0 OPYTYI0 CTOPOHY OTOH
IUIOCKOCTU. AHanu3 pa3HOCTHBIX DPypbe-CHHTE30B JJIEK-
TPOHHOM IUIOTHOCTH CBUACTENBCTBYET, UTO AJKHJIBHBIC
Leny, BKIouaromue acummerpudeckue meHtposl C13 u
C17, u TupoKCHUIIBLHBIC TPYTIBI BCEX 3aMECTHUTENCH pasy-
MopsAoUeHHbI. J{7Is1 yTOYHEHUS TMOJOKEHUI aToMOB ai-
KWIBHBIX [IeNel ¥ THAPOKCHIBHBIX TPYII HCIOIb30BaHA
MOJIeJb, OMMCHIBAIONIAs KOHOUTYpaLuo HONmpoMuaa Kak
cynepno3unuio R.R n R, S-muactepeoMepoB ¢ paBHOU 3a-
cesleHHOCThI0. C yueToM IeHTPOCHMMETPHUYHOCTH MpO-
CTPAHCTBEHHOH TPYIIHEI B CTPYKTYpE TaKKe MPUCYTCTBY-
10T ¥ SHaHTHOMEDHI (S,S 1 S,R ). YCTaHOBIEHO, YTO B MO-
HOKpHUCTAIIJIC HOPOMUJIA TI0 KIIacCH(DHUKAIIUK, TPHHATON
B [2], mpucyTCTBYeT ToJbKO 1 ero arporiomep — Z2.

Uszyyenue pacmeopos tionpomuoa memooomu BIOKX u
TCX.

Metoauka yxcnepumenta (B37KX). Yenosus xpoma-
TorpadupoBanus: kKomoHka — 4,6 MM x 250 mm Hypersil
ODS C; (5 mxm); Temneparypa 20 °C. lerekrop — YO,
254 am. O6béM mpobsl — 10 Mk, Pacxon momBrkHON
¢azer (I1D) — 1,2 ma/mMuH.

I[I®. B xo10y ¢ nputéproii mpodkoit 06sEMOM 2 11 10-
Merany 5 M1 xaopodopma u 74 mi meranona. Konly BeI-
nepkuBany 10 MHH B yIbTpa3ByKOBOH OaHe, IPHOaBISIIH
900 M3 BOIBI M BHOBB BBEIICP)KUBAIU B YIIBTPa3ByKOBOM
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Puc. 6. IIMP criexTp pacTBOpa cTaHIapTHOro 00pasia HompoMuIa.
(curHans! N-METHIIBHBIX TPYIII).

Oane 1o pactBopeHus xyopodopma (~ 30 MUH), TepUOAH-
YEeCKH BCTPSXUBAs KomOy BpyuHyro. Dazy duisrpoBanu
gepe3 MeMOpaHHbIi GmisTp (0,22 MKM) U JeTa3upoBaIid
[3, 4].

PactBop cranaapra. B MepHyro konly BMECTHMO-
ctrio 10 mur momenanmu 25 mr (TouHas HaBecKa) HOTpOMHU-
na cranaptHoro oopasia (USP RS; CAS Ne 73334-07-3),
pactBopsi B 9 Mur moaBvkHOM (asel. JloBoamnm o0bEM
pacTBopa MOIBMXHOKN (ha3oi 10 METKH, IepeMeIIHBaIH.
BricokoaddexTuBHAs ~ KHIKOCTHAs  XpoMaTorpamma
(B2XK-xpomarorpamma) 3TOTO pacTBOpa IpPUBEICHA Ha
puc. 2.

PacTBop cranaapra, TepMUYeCKH 00paAGOTAHHBIIA.
Bo ¢nakon BmMectumocThio 10 Mt moMermanu 5 M pac-
TBOpA CTaHIAPTa, (PIAKOH TePMETH3UPOBAIIH, BBIICPKHIBA-
mu npu 120 °C B Teyenwe 15 MUH W OXJNaXOand [0
20 — 25 °C. BOX-xpomarorpaMmma 3TOro pacTBopa rpHuBe-
JieHa Ha puc. 3.

HcnbiTyemblii pacTBOp mnpenapara “YibTpaBHUCT
370”; baiiep lllepunr ®apma AI, I'epmanus. Tounyio
HaBecky ~ 1,4 T npenapara (~ 0,769 T fionpomua) mome-
1Al B MEPHYIO KoJIOy BMECTHMOCTBIO 250 M1, mpubas-
nsut 200 MIT TOABMYKHOM (ha3bl, BBIJICPKUBAIIM HA YABTPA-
3BYKOBOW OaHe J0 MOJHONH TOMOTEHHU3AIMH, IOBOIWIN
00BeM pacTBOpa MOJBIKHOM (ha3oi 10 MeTKu, mepeme-
muBanu. BOXK-xpomarorpamma 3Toro pacTBopa mpuBeze-
Ha Ha puc. 4.

Ha B3X-xpomarorpammax (puc. 2 —4) Ha EIUHHILY
CyMMapHOW IUIOIAAN THKOB aTpoIOMEPOB HOMpOMHIA
COOTBETCTBEHHO mnpuxoautcst mo 72 - 1078, 721078 u
~70- 10~ 8 Mkr Hompomupa. [TonapHoe cpaBHEHHE Mep-
BOM M3 3THX BEIUYHMH CO BTOPOM U TPEThEH TOBOPUT O
OIM30CTH yAENbHBIX MOKa3aTejel MOIIOLIEHHUs aTpoIo-
MEpoB HONpOMHUAa M CBUAETEIBCTBYET O BO3MOXKHOCTHU
€ro KOJIMIECTBEHHOTO CHEKTPO(POTOMETPUIECKOTO OIIpe-
JICTICHUS B pacTBOpax 6e3 yduéra aTporoMepHOro COCTaBa.

Metoguka 3xcnepumenta (TCX). TortoBuu 50 %
BOJIHBIA pacTBOp HompomHaa CTaHAAPTHOrO oOpasla
(USP RS; CAS Ne 73334-07-3) (pactBOp A) U 3aTeM —
pactBopsl 1, 2 u 3 anst uzydenus ux merogom TCX.

PactBops! 1 u 2 rorounu npu 20 — 25 °C. Onu coxep-
JKalu: mepBbli — 58 Mr mpenapara “YmerpaBuct 3007
(baitep Lllepunr ®apma Al’), Bropoit — 58 Mr pactBopa
A n oba — no ~ 1,4 mi meranona [24 mxn CH;0H Ha
1 mr npenapara “Ynsrpasuct 300” niu pactBopa A].
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Puc. 7. Curnanel N-metunbnbix rpymn B I[IMP crmektpax 1,5 %
pacteopa Honpomuja cepun 1 B D,0: a, 6, 6 — CHATO COOTBETCT-
BeHHo mipu 30, 50 u 70 °C; ¢ — cHaATO mocne oxnaxaeHus 1o 30 °C
pactBopa, BeiaepskanHoro 30 mus mpu 70 °C.

PactBop 3 roroBunm u3 58 mr pactBopa A, HaBeckKy
BBIJICP)KUBAJIM B 3aMasHHONW CTEKISIHHOW aMITyle B Tede-
aue 15vua mpu 120 °C. Tlocme oxjaxkmeHust 10
20 — 25 °C B ammyity BBOAWIH ~ 1,4 Mt MeTaHoMa (24 MK
CH,OH Ha mr pactBOpa A).

[To 5 mxun pactBopoB 1, 2 u 3 (1o ~ 100 Mxr #Honpomu-
Jla) HAHOCWJIM OTJENbHBIMH MoJIocamMu (3 MM) Ha JIMHUIO
crapra xpomarorpaduueckoi mmactuaku Kieselgel 60
F,ss (Merck) pasmepom 10 x 15cMm ¢ TommuHOM ciost
0,25 M. [lnacTuHKY CymMIM Ha BO3JYyXEe B TEUEHHUE
30 muH. XpomaTorpagupoBaii BOCXOIAIIAM CIIOCOOOM B
KaMepe, HAacCbIIIEHHOW IapaMu CBEXEIPUIOTOBIECHHON
MOJIBM)KHOM (a3l (MypaBbUHAsE KUCJIOTa Oe3BOmHAS —
BoJla — MeTaHol — xyiopodopM; 1:3:16:31 mo 00béMYy).
[Tocne mpoxoknaeHuss GpoHTOM (a3l 12 ¢M IUIACTHHKY
CymIuM Ha Bo3ayxe. [I1THa OTKpBIBaIM TIPH IPOCMOTPE B
Y®-cBete (254 HM). Dortorpadus B YD-cBeTe MIACTUHKA
¢ ToukocnoiHeiMu (TC)-xpomaTorpaMmMaMu pacTBOpOB 1,
2 u 3 mpejcTaBieHa Ha puc. 5.

Takum ob6pazom, merogamu BOXKX u TCX noxazano,
YTO B OINMCAHHBIX PACTBOpaX HOMPOMHI MOXET CYIIEeCT-
BOBaTh B BUJIE 2 UM, nociie Beiepkku mpu 120 °C, 4 paz-
HBIX aTporoMepoB. PaBHOBecHe MKy TOCIEIHIMH, KaK
MEKIy KoH(OpMepaMH, YCTaHABIMBACTCS B YCIOBHSIX
cTepuim3anuy, T.e. 3a 15 mun npu 120 °C (xpomarorpam-
MBI pacTBOpoB 1 u 3 Ha puc. 5 uaeHTHYHBI). OTMETHM,
YTO TSITHA HA XpoMarorpammax pactBopoB 1 u 3 (B mopsia-
K€ BO3pacTaHMs BENUYMH R) IPHHAIICKAT aTpoOIIoMepam
Z u E B Tepmunax [2], a eTMHCTBEHHOE TISITHO HA XpOMa-
TOTpaMMe pacTBOpa 2, ¢ y4ETOM BEIHYHMHBI R;, CIemyer
cunTarh nsITHOM Z arporiomepoB. CpaBHenue BOXK-xpo-
marorpammsl (puc. 2) ¢ TC-xpomarorpaMmoii pactsopa 2
(puc. 5) moka3bIBaeT, YTO B MOCIEIHEM IIPUCYTCTBYIOT 00a
Z arponioMepa, HO Ha TC-xpomarorpaMme OHHU He JEJIATCS —
Ha Hel uMeeTcs JIMIIb | MATHO.

CpaBuenne BOIX-xpomarorpamm (puc. 3 u 4) ¢
TC-xpomarorpammamu pacTBopoB 1 u 3 (puc. 5) mo3BoIs-
€T YTBEpKJlaTh, 4TO B pacTBOpax | u 3 mpHUCYTCTBYIOT B
TepMuHax [2] oba Z u oba E arporomepa, XOTsS Ha COOT-
BeTcTByIomuX TC-XxpomaTorpaMmax 3To He pUKCHpyeTcs,
Ha KaXIOW W3 HUX MMEETCs, KaK YKa3aHO BBIIIC, TOJIBKO
1o 2 msitHa (TiepBoe Z, a Bropoe — E arporiomepo). s
MpeABapUTEIBHON HICHTU(DHUKAIMSI aTPOIIOMEPOB JOCTa-
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Puc. 8. [IMP cnekrpsr 1,5 % pactBopa cyOcTaHmumu Honpomuaa
cepun 2 B D,0: @ — HENOCPEACTBEHHO MOCIIE PACTBOPEHUS, Halijie-
HO XE =0 %; 6 — 4epe3 1 4 mociie CTepUIIN3ANN U OXJIaXKICHHS
1o 20 °C, naiineno XE = 27,4 %.

TOYHO CpaBHEHMsI puc. 3 U 4, NOCKOJIbKY Ha IOCIECIHEM
MpeAcTaBieHa XpomarorpaMma Ipemnapara ‘“YabTpa-
BHcT-370”, oTBevatomiero TpedoBanusM [2]. Ha atoit xpo-
MarorpaMMe €CTh HWICHTH(HIIMPOBAHHBIE THKH BCEeX 4
aTpoIIOMEPOB.

CrnenoBarensno, meronamu BOXX u TCX monrsep-
JKJIEHO, YTO HOIpoMHU[ B pacTBopax (B Ipolecce UX Tep-
MHUYECKOH 00paboTKM) 00pa3yeT paBHOBECHYIO CHUCTEMY,
cozepxantyo ~ 22 % E xordopmepoB B niepecuére Ha Ho-
MIPOMHU/I.

Huxe unpentudukanus KoHGOpMEpoOB (aTporoMepoB)
MPOBe/IeHa METOI0M IMPOTOHHOTO MarHUTHOTO PE30HaHCa
(ITMP). Kpome 3T0r0, pacCMOTPEHBI pe3yibTaThl PEHTIe-
HOIU(PPAKIMOHHBIX HMCCIEJOBAaHUI M KBAaHTOBOXHMHYE-
CKOHM OIICHKH BEJIMYMH YHEPreTUYECKUX 0apbepoB MEWKIY
KOH(pOpMepaMH.

H3zyuenue pacmeopos tionpomuoa memooom [IMP

Metoquka 3xcnepumenTa. V3yuanu BiusiHUE TeMIle-
parypsl Ha CKOPOCTh B3aWMOIIPEBpAIICHUH KOH(OPMEPOB
B pacTBopax Wompomuaa B uHTepBasne oT 25 go 70 °C
(pactBopurenu: D,O u 0,9 % pactBop NaCl B D,0). Pa-
0oYre pacTBOPhl TOTOBWIIM M3 CYOCTaHIMK Hompomwua
cepuii 1 ¥ 2, oTBeHaBIIMX TpeOOBaHUSIM [2], a TaKkKe U3
ronpomuyia crangaptaoro oopasma (USP RS; CAS Ne
73334-07-3). Baxno ormeTutsh, uro TC-xpomarorpamma
cyOcTaHu cepur 1 mogoOHa xpomarorpammam / u 3 Ha
puc. 5, T.e. it 310l cybcranumu XE >0 %. Metonom
BDXX wHaiineHo, 4To B pacTBOpe 3TOW CyOCTaHIMU
YE =153 %. Hanporus, TC-xpomarorpamma cyOcTaH-
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Puc. 9. Curnanel N-metunbnbix rpynn B IIMP cnekrpax 1,5 %
pacTBopa #onpomuna cepun 1 B 0,9 % pacteope NaCl 8 D,0: a —
mpu 30 °C; 6 — mpu 50 °C.

UM cepun 2 mogo0Ha XxpoMarorpaMme 2 Ha puc. 5, T.e. B
9TON cyOcTaHIuK E aTporioMepsl OTCYTCTBYIOT, /Ui Heé
2E =0 %. Konmentparus pabouynx pacTBOPOB COCTaBIIS-
ma ~ 1,5 %. [Ipn HeoOXOOMMOCTH TpeABAapUTEIbHAS BBI-
nepskka pactBopoB npu 120 °C ocymiecTsisuiack B 3ama-
stHHBIX amityiax. [Ipubop — Bruker DPX-300.

Paccmotpum nonydennsie criektpsl [IMP. ITpu 30 °C B
IIMP cnektpe pactBopa B D,O #onpomuja cTaHAAPTHOTO
obpasma (puc. 6) BUIHBI CHUTHAJIBl METUJIBHBIX TPYIII
TOJIbKO 2 Z-aTponoMepos npu 2,96 u 3,02 m. 1., T.e. I
CTaHAAPTHOTO  O0pas3la  BBIIOJHSETCS  PAaBEHCTBO
YE=0%.

Ilo Buny ananormunsix cur"aioB B IIMP cmekrpax
pacTBopa cyOCTaHIIMH HOpoMHIa cepruu 1 mpu TemIiepa-
typax 30, 50 u 70 °C ObU10 HaliieHO, YTO CKOPOCTH B3aH-
MorpeBpalieHuii oopazoBasmuxcs yxe mnpu 50 °C Z-koH-
(hopMepoB ¢ POCTOM TEMIIEpaTypbl YBEIUYMBAIACH: IPU
70 °C curnansl cnuBanuck (puc. 7, a, 6, ¢ ). Kpome Toro,
IIMP cnekrp pactBopa, BblaepakaHHoro 30 MHH Iipu
70 °C u 3arem oxnaxnéHuoro g0 30 °C, BHOBb puoOpEn
WCXOAHBIN BHUJ (puc. 7, ). [Ipu 3TOM B 00nacTu Temnepa-
Typ ot 30 1o 70 °C B I[IMP cnekrpax (puc. 7, a, 6, 8 ) cyM-
MBI IUIOLIA/IeH CUTHAJIOB METWIBHBIX TPyl E-aTporome-
POB U Z-KOH(OPMEPOB M OTHOCHUTEIBHBIC BKJIAABI B 3TU
CYMMEI E-aTpormoMepoB OBLTH MOCTOSTHHBI M PaBHEBI COOT-
BeTcTBeHHO 3,85 u 22 %. Takum o0OpazoM, B pacTBOpax
npu Temneparypax zHmwke 70 °C xkorpopmepst E1 u Z1, E2
u Z2 (B TepMHHaX [2]) IO OTHOIIEGHUIO OPYT K APYTy MO-
MAapHO aTPONOMEpHBbI. Bua cuUrHama METHJIBHBIX TPyl
E-arporiomepoB npu 30 °C (~3,2 M. n.), B3ATOro Ha
puc. 7, a B OBaJl, TOBOPUT O €0 CyMMAapHOM XapakTepe,
AQHAJIOTUYHBIA XapaKTep MMEIOT CUTHAJbl STHX TPYII Ha
puc. 7,2 u 8, 6. 310 coorBercTByeT BOXK-Xpomarorpam-
MaM, ony4deHHbIM pu 20 °C (puc. 3 u 4).

Opnaxo mpu 50 u 70 °C E-aTtporoMepsl MO0 OTHOIIIE-
HUIO APYT K JIPYTY CTaHOBSTCS KoHGopMmepamu (puc. 7, 6
u 7, ), COXpaHssl aTpPONOMEPHOCTh IO OTHOLICHHUIO K
Z-xoH(opmepam.

[IpuBencHHBIC JAHHBIE TOBOPAT O TOM, YTO BO3MOYKHEIC
KoH(opMeps! Honpomuna (t.e. E1, E2, Z1 u Z2 B TepMmu-
Hax [2]) B BeIOpaHHBIX ycnoBusix BOXKX, T.e. mpu 20 °C,
BeIyT ce0s KaK aTpoIOMEpHl, YTO W IIO3BOJISIET OIpese-
JSATH JOJ0 KaKAOTO M3 HUX B KOHKPETHO B3SITBHIX HCIIBI-
TYyeMBIX PacTBOpPaX, METONUKHU ITPUTOTOBICHUS KOTOPHIX
XKECTKO perIaMEHTUPOBAHBL. B MPOTHBHOM citydae pasyM-

Xumuko-papmauesTuyeckuii xkypHaia. Tom 48, Ne 3, 2014



—_— e — = NN

O A ONXON R NOON
I T TR TR NN TR NN T T N |

0 30 60 90 120 150 180 210 240 270 300 330
TopcuoHHsIi yrom, ©
a

OTHOCUTENbHAsE YHEPTHS, KKaJI/MOJIb

324
284

OTHOCHUTENbHAs YHEPTHs, KKaJl/MOJIb
—_
[*))
1

0 30 60 90 120 150 180 210 240 270 300
TopcuonHslit yrom, °©

6

OTHOCHUTENbHAsE YHEPTHS, KKaJI/MOJIb

TopcuoHHsI yroim, ©

—_
[\
>—

—_
(=)

(= S

0 30 60 90 120 150 180210240 270 300 330 360

TopcuoHHsId yroim, ©

OTHOCUTENbHAsE YHEPTUS, KKaJI/MOJIb

[o= )

(=)

—_— = NN N W
N -~
PR "

[\

S B~

OTHOCUTENIbHAS JHEPrus, KKaJI/MOJIb

0 30 60 96 120 150 180 210 240 270 300 330 360
TopcuonHslit yro, °©

2

—_ = e = e
N A N

=]

OTHOCHUTEIbHAS JHEprus, KKaJI/MOJIb

(=2

0 30 60 90 120 150 180210240270 300 330 36
TopcuoHHsIi yro, ©
e

Puc. 10. 3aBucumMocTy “KOHPOPMAIIMOHHAS YHEPTHSL, KKaJ/MOJIb, — TOPCHOHHBIH YTOII, ©” B M30JIMPOBAHHOM MOJIEKYIIe HOTPOMUAA IS yT-
10B: a) C1-N1-C7A-C8A; 6) C6-C1-N1-C7A; B) C3-C10-N2-C12; r) C2-C3-C10-N2; 1) C5-C15-N3-C16A; ) C4-C5-C15-N3. [Ipumeua-
Hue. MUHIMalIbHOE PAacyEéTHOE 3HAYEHHUE OPIMHATHI Ha KaXJOM I'paiKe IPUHITO PaBHBIM HYIIIO.

Hasi MHTEpIpeTanysl pe3yJbTaToB aHaIM3a OKAXKeTCs He-
BO3MOXKHOH. llenmecoobpa3Ho OTHOCHTETBHBIE COmepIKa-
HUS aTPOIIOMEPOB B JICKAPCTBEHHBIX (popmax Hompomuna
TE€M WJIM HWHBIM CIIOCOOOM CTaHIApPTU30BBIBATH C LEJIBIO
MIPOBEPKH, JOCTUTHYT JIM PABHOBECHBIN COCTaB B IpOLIEC-
ce NpoM3BOACTBA. MIMEHHO Takoi cocTaB oOecreYrBaeT
(ha30By10 YCTOHUMBOCTH PacTBOPOB HOIpOMHJIA B JUAaria-
3oHe Temreparyp ot 0 1o 120 °C B Bugy TOro, 4ro E-arpo-
MOMEpPBl PAacCTBOPHMBI CYIIECTBEHHO JIydllle, HEXelIn
Z-atporioMmepsl. IIpu nepekpucramumsanuu Honpomuaa
NIEPBBIMH BBINAJAI0T UMEHHO Z arporoMmepbl. Heobxomnu-
MO OTMETHUTh, YTO B CTAHJAPTHBIX YCIOBHSIX CTCpPHIIN3a-
UM PacTBOPOB [UIs MmapeHTepantbpHoro BBexenus (120 °C,
15 muH) ne-akro gpocTuraetcs HEOOXOJMMEBIA MOCTOSH-
HBIA KOH(OPMEPHBIA COCTaB PACTBOPOB HONpOMHIA, U
MMEHHO OH SBJSIETCSI paBHOBecHBIM. KoHopmepsl, moc-
TUTIIHE paBHOBecHs B pactBope mpu 120 °C, B 00bIYHO
HCIOJIb3YEMbIX YCJIOBUSX XPaHEHHS M IPUMEHEHHUs Je-
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KapCTBEHHBIX (opM Hompomuia aTporroMepHsl. [t ninto-
CTpallMU BIHSHUS YCIOBUI CTEPUIM3ALMN HA paBHOBECHE
Mexy kKoHbopMmepamu npuBoguM [IMP criekTpsl pacTBo-
poB cybcTaHIu Honpomunaa cepuu 2 (puc. 8, a, 6).

Ha puc. 8, 6 HabmromaeTcs cyMMapHBIA CHTHAI Me-
TWJIBHBIX TPYI E-aTporoMepoB, KOTOpbIe 00pa3oBaich
B pacTBOpe cybcTaHimu onpomuaa cepun 2 npu 120 °C
Kak E1,2-koH(OopMepbl, COOTBETCTBEHHO M3 Z1,2-KOH(Op-
MEpPOB, CUTHAJIBI METHUJIBHBIX TPYII KOTOPBIX Ha pHC. 8, a
nexar nipu 2,94 + 0,04 m.1. O4eBHUIHO, YTO TIPUTOTOBIIE-
HHUE JICKAPCTBEHHBIX (POPM C HCIIOIB30BAHHUEM CyOCTaH-
nuil HompoMuzia THUIIA CEpUM 2 Ha JTale pPacTBOPEHUS
MPUBEAET K MOJIyYEHUIO PAaCTBOPOB, HE OTBEYAIOLIUX TPE-
6oBanusIM MoHOTrpaduu [2], n6o nx BOX-xpomarorpam-
MBI OyZyT COOTBETCTBOBATH PHC. 3, @ IPH KOMHATHOW TeM-
neparype oHH OyayT MyTHETh. TONBKO TOCIIEe TepMuue-
CKOM  CcTepuiM3allid  TaKhue  pPacTBOPbl  CTaHYT
COOTBETCTBOBAaTh TPeOOBAaHMAM MOHOTrpaduu [2] mo mpo-
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3payHocTH, a ux BOXK-xpomarorpaMmbl npuoOpeTyT BuU,
MOKAa3aHHbIA Ha pHC. 4, U U1 HUX CTaHET BBIOJIHITHCS
YIOMSIHYTOE BBIIIE HEpaBeHCTBO LE > 20 %.

BnusHue cocraBa cpenbl pacTBOPEHHUs] Ha CKOPOCTH
B3aUMONpPEBpAICHHH  KOH(POPMEPOB  WILTIOCTPUPYIOT
I[IMP-criekTpsl pacTBOpOB CYOCTaHIIMK HOTIPOMH/IA CEPUN
1, npezacrasieHHbIe Ha puc. 7,a, 6 U 9, a, 6. Ix cpaBHe-
HHUE TIOKA3bIBAET, YTO CMEHa Cpellbl PacTBOPEHHs Hompo-
muza ¢ D,0 Ha 0,9 % pactBop NaCl B D,0 pesko ysenu-
Yljia CKOPOCTH MPOTEKAIOIUX IPOLECCOB — Ha
puc. 9, a, 6 curHanabl KOHPOPMEPOB pa3AEIAIOTCI HAMHO-
ro XyXe, YeM COOTBETCTBYIOLIME UM CHUTHajJbl Ha
puc. 7, a, 6.

Becema BeposiTHO, 4TO aHANOTHYHBIN 3((peKT, 00y-
CJIOBJICHHBIN IPUCYTCTBUEM DJIEKTPOJIUTOB, OyaeT Halro-
narecs u B BogHbIx (H,0) pactBopax Honpomuna.

Kongopmayuonnwiii ananuz monexynivt Uonpomuoa
Memooom KEAHMOBOU Xumuu

Brrme nmokazano, 94To JaHHBIE PEHTTCHOMM(PAKIINOH-
HOIO HMCCIIEIOBAHUS MOHOKpHUCTa/UIa HoIpoMuja M03BO-
JISIeT paccMaTpuBarh Cyrneprnosunuoo R.R u R,S nuacrepe-
OMEpOB KaK aJIeKBaTHYIO MOJIENb €ro KOH(HTypaIuu.
LleHTpOCUMMETPUYHOCTh  MPOCTPAHCTBEHHOM  TPYIIIBI
KpHUCTaJlIa TOBOPUT O MPHUCYTCTBUH B HEM Takxke 5,5 u S,R
SHAHTHOMEPOB. B pacTBopax iompomujga COOTHOLIEHUS
MEXy STUMU COCAUHEHUSIMU IIOCTOSIHHBI U HE 3aBUCST OT
temneparypsl. OHaKo 3kcnepuMeHTanbHo Ha BOXK-xpo-
matorpamMmax u B I[IMP cnekrpax pacTBopoB ionmpomuaa
JUACTPEOMEphl U SHAHTHOMEPhI He UG PEPEHIUPYIOTCA.
OTO MO3BONMIO C HUCNOIb30BaHHEM MeTofoB IIMP u
BOXX m3yunts KoH(pOpMEpHBIE paBHOBECHUS, PEaIU3YIO-
HIMecs B pacTBOpax MonpoMuja Ipy NOBBIIEHHON TeMIIe-
parype, 1 IoKa3aTb, YTO BCe KOH(POPMEPHI, HAXOTUBIIHECS
B paBHOoBecuu npu 120 °C, npu oxyaxJeHUU pacTBOPOB
10 30 °C nepexonsT B COCTOSIHUE aTPOIIOMEPOB, KOHIIEH-
TPAIH KOTOPBHIX PaBHBI paHee YCTaHOBUBIIUMCS PaBHO-
BECHBIM KOHIICHTPAIINSIM COOTBETCTBYIOIMINX KOH(OpMeE-
PpoOB.

J1s cCpaBHUTENBHOM OICHKU BEPOSTHOCTH CYIIECTBO-
BaHMUS TEX WU UHBIX KOH(GOPMEPHBIX CTPYKTYp HOIPOMHU-
Jia ObLTO TIPEAIPUHATO KBAHTOBO-XUMHYIECKOE HCCIIEI0BA-
HHE, 00BEKTOM KOTOPOTro OBUI BEIOpaH anactepeomep RR.
[Ipn paccMoTpeHHMH TOMYYEHHBIX JAHHBIX HCIIOJIB30Ba-
Jach CTEPEOXMMHUECKas KiacCH(UKAIMs KOH(POPMEpOB.
B monexyne Honpomuia umeercs 6 cBsa3ei, BOKpYTr KOTO-
PBIX 3aTpyAHEHO BpamieHue (cM. puc. 1, 6): 3 aMHIHBIX
ces3u (C15-N3, C10-N2, N1-C7), BpameHne BOKpyT Ko-
TOPBIX 00YCIIaBIMBAET BO3MOXHOCTh F, Z M30MEpHH, U 3
CBSI3M 3aMECTHTENICH ¢ aroMaMy yrepona OCH30IEHOTO
kombiia (C1-N1, C3—C10, C5—C15). bapbepsl BpamicHus
BOKPYT JTHX CBSI3€il OIICHUBAIH B PaMKax MPHOIIKCHUS
M052X/6-311G(d, p) o nporpamme GAMESS-US [9].
CkanmnpoBanue TopcuoHHBIX yrioB C1-N1-C7A-C8A;
C6—C1-N1-C74A; C3—-C10-N2-C12; C2-C3-C10-N2;
C5-CI15-N3-C16A; C4-C5—CI15-N3 npoBoawiu ¢ Imia-
rom 15°. IlonyueHHble JaHHbBIE NpencTaBlieHbl rpaduye-
cku Ha puc. 10. Ha rpadukax a, 6, 0 abcuuccel, paBabie 0°
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u 180°, cooTBeTCTBYIOT £ U Z-KOH(PUTYpalusIM aMHIHON
TpyHIbl; Ha rpadukax o, e, e abcruccsl, paBHele 90° u
270°, COOTBETCTBEHHO OTBEYAIOT 2 MPEJEIIbHBIM I10JI0AKE-
HUSIM 3aMECTHUTENICH OTHOCHUTENIBHO IUIOCKOCTH OEH30JIb-
HOTO KoJblia (yron, paBHbIM 90°, OTBEYACT MONOXKECHUIO
3aMECTUTETICH, TOKa3aHHOMY Ha pHC. 1, 6, a yroi, paBHBIHA
270°, — uX aJbTePHATUBHBIM MOIOXKCHUSIM).

B pa6orte [10] moka3aHo, 4TO aTpoIIOMEPhl MOKHO pa3-
JenuTh, eciliu Oappep mepexoja MEXIy HHUMU
> 23 kkan/monb. Kak BumHO u3 puc. 10, 6apbepsl Bpalie-
Hus 3amectureneid npu aromax Cl u C5 cymecTBeHHO
HIDKE 23 KKaJI/MOJb U, IMO-BUAUMOMY, COOTBETCTBYIOIINE
E,Z-xonpopmeps! 1 koHGOPMEpHI, CYIIeCTBOBAHHE KOTO-
PBIX OOYCIIOBJIEHO CMEHOI OpHEHTAllUU 3TUX 3aMECTUTE-
Jel OTHOCHUTENBHO IUIOCKOCTU OEH30JIBHOTO KOJblLia, HE
MOTYT ObITh OOHAPYKEHBI B paCTBOPax HU XpoMarorpadu-
YEeCKHMMH MeToznaMu, Hu MmeronoM IIMP m3-3a BeIcOKoOM
CKOPOCTH B3aUMHBIX IIEPEXOM0B.

[Tepexonpl, onuceiBaeMble KpuBbiME (puc. 10 a, 8, 2),
TpeOyroT 0co00Tr0 paccMOTpeHus. bapbep BpallleHUsI BO-
kpyr cBsizu C3—C10 paBen 29,9 kkan/mMoib, 4T0 3aMETHO
Oosblie 23 KKaj/MOJIb, T.e. IPU KOMHATHOM TeMmIeparype
CKOPOCTBH COOTBETCTBYIOIIETO IIepexozia Oii3Ka K HyJTO.

Bapbep nepexona Topcuonnoro yrmia C1-N1-C7A-C8A
oT Z x E-xoHdurypanuu paset 20,3 kkan/mMoib, T.€. 61u-
30K K 23 kkan/Moib. OOpaTHslit iepexox oT £ k Z-KoHpu-
rypamuu TpeOyeT JHIb 16 KKan/Momnb, MOCKONIBKY FE-KOH-
¢uryparms MeHee cTabuibHa (Ha 4,3 Kkai/Monb). Takoif me-
PEXON JTOJIDKEH MPOUCXOAUTH OBICTPO M HE (DHKCHUpYETCS
HCTIONTB3yEeMBIMH METOAAMH (PU3HKO-XUMHUYECKOTO QaHAITH3A.

Hawnboee nHTEpECHBIM MPEICTABISETCS BPAIEHUE BO-
kpyr cBsizu C10-N2 (puc. 10, g). s nepexoma u3 Z B
E-xoHpurypanuio 6apbep paBeH 22,3 KKajl/MoJb, T.€. OJd-
30K K 3Ha4eHuto 23 kkan/mMonb. [ obpaTHOro mepexona
Oapbep paBeH 26,8 KKaJ/MOJb, TIOCKOIBKY E-KOH(pHTYpa-
uust Gonee cTabuibHA, CIEAOBATEIbHO, TAKOW MHEpexXo[
MasioBeposiTeH. TakuM oOpas3oM, cpaszy IOcie pacTBope-
HUsI BCE BELIECTBO JODKHO ObLIO OBl mpuodpecTu E-KOH-
(urypanuro, Ho 3TO He coracyercs ¢ JaHHbIMH BDXKX,
[IMP, PCA. D10 mpoTuBOpedre OOBACHSIETCA TEM, UTO
pacu€THble JaHHBIE TIONYYEHBI MJIsi HM30JIMPOBAHHBIX
Z,E-xoH(pOpMEpOB, a B 3TOM cilyyae B E-KOH(pUryparuu
CYILECTBYET OTHOCHTENIFHO HPOYHAsl BHYTPHUMOJICKYIISIP-
Has BojoponHas cBa3h N3-H3A...O5A (N-H 1,01 A,
H...0 2,04 A, N...O 3,028 A, ZNHO 164°), B T0 Bpems
KakK B Z-KOH(HUTYpaLMH MPOYHbIE BOZOPOIHBIC CBSI3H OT-
CYTCTBYIOT. DHEpPrusi MOf00HBIX BOTOPOIHBIX CBS3EH CO-
cTaBisieT ~ 4 kkan/mMonb. O4eBUAHO, YTO B pacTBOPE MO-
JIeKyJIbl HOTIPOMH/IA CONBBATUPOBAHBI U 00PA3yIOT JHUIIb
MEXMOJIEKYJISIpHBIE BOZOPOIHBIE CBSI3U C MOJIEKYIaMU
pactBopuTtens (Bozabl). Takum 00pa3oM, IOCKOIBKY B pac-
TBOpE B MOJICKy/Iax E-KoH(pOopMepa BHYTPUMOIEKYISIPHBIC
BOJIOPOJHEIC CBSI3M OTCYTCTBYIOT, €0 SHeprusi Oyaer Ha
~ 4 KKaJ/MOITb BBIIIE PACUCTHOM, T.€. OKAKETCS COM3Me-
puMol ¢ TakoBoW y Z-koH(popmepa. IMeHHO 3TH 2 KOH-
(dhopmepa oOHapyxuBaroTcs Metonamu BOXKX u [IMP. B
®apmakoriee CIIA [2] onu xapakrepusyrorcs kak Z1 u
Z2, HO, COINIaCHO MOTy4YEHHBIM HaMU pe3ynbTaTaM, 310 £,
Z,-xoH(popMmepsl Honpomuaa 1mo amuaHoi csin C10-N2
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B 3amectutenie npu C3, HaxoagIeMcs M0 OTHOIICHUIO K
IJIOCKOCTH OEH30JIbHOTO KOJbIIa B MOJIOKEHUH, MOKA3aH-
HOM Ha pHc. 1, 6, 4To 0003HAYEHO JECKPUTITOPOM “a”.

[Ipu HarpeBanuun pactBopa Honpomuzaa ao 70 °C cur-
HaJbl METWIBHBIX Tpynm Ha cnektpe [IMP cnmBarorcs,
T.C. TIPH ATOW TEMIIEpaType CKOPOCTD IPEOIOTCHUS Oaphe-
pa, paBHOTO ~ 22 — 23 KKaJI/MOJIb, CTAHOBUTCS BEChbMa BbI-
cokoii. I[Ipu aTOM 3HEprum, TpedyeMoil Jjisi TOBOPOTa BO-
kpyr cB3u C3-C10, npu 70 °C memocrarouno. OnHako
MpU TEPMUYECKON CTEpPHWIM3aUUU, MPOTEKAIOWENd MpU
120 °C, Gaprep B 29,9 KKaja/MOJIb TpEOA0IeBaCTCs, T.C.
Bpamieane BOKpyr cBsizu C3-C10 oka3bIBaeTCsi BO3MOXK-
HBIM, H, TOMHMO YKa3aHHBIX Bblle E,, Z,-koH(pOpMepoB,
obpazyrorcst E,, Z,-KoH(pOpMEpbl O aMHIHOW CBS3H
C10-N2, vo st 3amecturens npu C3, Haxomsmemcs 1mo
OTHOLIEHHUIO K TUNIOCKOCTH OEH30JIbHOTO KOJIbIIA B MOJIOXKeE-
HUU aJIbTepHAaTUBHOM, NTOKa3aHHOMY Ha puc. 1, 6 (pa3Bep-
HyTbIM OTHOCHTENbHO cBsi3u C3—C10 Ha 180°), uto 060-
3Ha4eHO JeckpunropoM “b”. Takum oOpa3zoM, B pacTBope
npu 120 °C nmocie BeIACPKKU, paBHOU 15 MUH, B JUHAMU-
YECKOM PaBHOBECHHU CyHIECTBYIOT 4 KoH(popmepa, obpa-
3yrorue npu 20 °C, yxe Oyayud B COCTOSIHUU aTporoMe-
poB, cooTBeTcTByOmUEe UK Ha BOX-xpomarorpamme
OXJIQXKIEHHOTO PacTBOPA.

ToT akT, 9TO MOCIIE TOCTIKCHUN PABHOBECHS M OXJIa-
JKJICHUs IO B pacTBopax £y, Z,-aTponoMepoB, Ha3bIBaEC-
MbIX B TepMuHax [2] E1, E2, MeHbIIIe, KOT1a METHIICONIEP-
xamuil 3amectutens npu C3 HaXoAUTCA B IOJOKEHHH,
AIBTEpPHATUBHOM MOKA3aHHOMY Ha pHC. 1, O, COOTBETCTBY-
€T TOJyYeHHBIM HaMH PacueTHBIM JNaHHBIM (puc. 10, 2).
MunumyMm 3Hepruu npu 3HadeHuu ynia C2—C3-C10-N2,
paBHOM 90°, JIeXKUT HIKE, YEM IPU €r0 3HAYCHUH, PABHOM
270°, cnenoBarenbHO, A0ns Ey, Z, -aTpoIOMEPOB B 3TOM
cilydae J10JbKHA ObITh MEHBbIIIE.

3neck cieayer oOpaTuTh BHUMAaHUE Ha OJIMH Ba)KHBIH
(baxTOp, KOTOPBIi MOKa He oOcysxkmaincs. IIpu mpoBeneHun
KOH(OPMAIMOHHOTO aHaIH3a Oaphephl BpaIICHUS 3aMec-
TUTENICH paccMaTpUBAIUCh B MPENINOJIOKEHUH, YTO 3TH
BpallleHUs] HE3aBUCUMbI. DTOrO BIIOJIHE OCTATOYHO IS
OLICHKH PHeprun OaphepoB BpameHwus. OIHAKO ydeT B3a-
MMHBIX BIMSHUH YIJIOB ITOBOPOTA 3aMECTUTENCH TOTpeOo-
Bal OBl CIIEIHAJBHOTO PACCMOTPEHHSI, BBIXOISIIECTO 32
paMKu HacTtosimei paboTsl. [IpenmnonokeHne o B3anMHOM
HE3aBHCHUMOCTH BpalCHUS 3aMECTUTENIEH ¢ YYETOM TOrO
(axTa, 9TO KpUCTAILTHYECKAsl CTPYKTypa HOTIPOMHUIA IICH-
TPOCHMMETPHYHA, IPUBOAUT K IPU3HAHUIO HEOOXOIUMO-
cTH cyuecTBoBaHuss Ha BDXK-xpomarorpammax pactBo-
POB KPHCTAIUIOB, KAK MHHUMYM 2 IHKOB KOH(OPMEPOB
(mammpumep Z2, E1 unu Z2, E2 B TepMHHaX [2]), HO 3TOrO
He HaOmonaeTcs. CienoBaTeNnbHO, BpallleHUe 3aMeCTUTE-
Jeil MPUXOAUTCS paccMaTpUBaTh KaK B3aWMO3aBHCHUMBIE
rpouecchl. BO3MOXXHOCTB Takoro mojxoja rmokasaHa B pa-
oore [11].

Hcxonst U3 COBOKYIMHOCTH TIOYYEHHBIX JaHHBIX aTpo-
noMepsl, 0603HaYaeMble cornacHo [2] kak Z1, 22, E1, E2,
10 CTEPEOXMMHUUCCKON KIaCCH(PUKAIINH SBISIFOTCS:

Z1 u Z2 — E, n Z,-arponomepamu 1o cesizu C10-N2 B
3amectutesne npu C3, HaxoxseMcs B IOJIOKEHHUH, MTOKa-
3aHHOM Ha puc. 1, 6;
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Elu E2 — E, u Z,-arponioMepamu 1o cBsizu C10-N2 B
3amectutene npu C3, HaXOQAIUMCS B MOJOKEHUH, allb-
TEPHATUBHOM IOJIOKEHUIO, IOKa3aHHOMY Ha pHc. 1, 6 (k
COXAJICHUIO, TOYHOE COOTBETCTBHE arpomnomepoB El,
E2 < E,, Z, He MOXeT OBITh YCTAHOBIEHO CYIIECTBYIO-
ITUMHU METOJIaMN ).

PaccmoTpenne B COBOKYITHOCTH MPUBEACHHBIX BBIIIE
9KCIIEPUMEHTAIBHBIX JaHHBIX MO3BOJSIET CYUTATh CJe-
Jyroliee.

1) IlpumeHuTENBHO K (papMaKoneiHHOM OIleHKEe KayecT-
Ba cyOcraHuuil HompoMuaa HET CMbICIa HOPMHPOBATH,
KaK 9TO CHIENaHo B [2], KaKy0-IH00 U3 CyMM COJIepKaHUN
arporiomepoB — Z1 + E1 (B mpenenax ot 40 1o 51 %) wim
Z2 + E2 (B mpenenax ot 49 1o 60 %), MOCKOJIBKY 3TH Be-
JIMYMHBl HE HECYT ONpeleNdrolel kauecTBo HHpopma-
muu. [Ipu KOHTpoJie KayecTBa CYOCTaHIM HOmpoMuja
HUMEET CMBICI TIPOBEPSATH CIIOCOOHOCTh MX BOIHBIX pac-
TBOPOB B Ipolecce TepMuyeckoil obpadoTku (120 °C;
15 muH) obpaszoBeBath E£1 u E2-xoHpopmeps! (E, u Z, B
CTEPEOXUMHUYCCKON KiacCU(pUKAIMKM) B KOJMYECTBAX,
YIOBJIETBOPSIONIMX HepaBeHCTBY XE>20% [unaue
(Ey, + Z) =220 %], 6e3 0Opa3zoBaHus B HEAOIMYCTUMBIX KO-
JIMYECTBaX MPUMECEH, a TaKkke Hoaua-uoHoB. (B HepaBeH-
cTBax OyKBEHHBIMH CHMBOJIAMH 0003HAYEHBI CONIEPIKAHUS
aTporioMepoB B % MO OTHOLICHUIO K CYMMapHOMY COJep-
YKAHHUIO HOPOMU/Ia B UCIIBITYEMBIX pacTBopax.) JTa mpo-
BEpKa MOXKET MPOBOAUTHCA MeToioM TCX 0HOBpPEMEHHO
C oIpeJieJIeHUeM OAJIMHHOCTH UCIIBITYeMON CyOCTaHLMU
U colepkaHus B Hel mpumeceil. Hetr mpensTcTBHil K MO-
JMYYEHUIO JEKAPCTBCHHBIX (POPM M3 BBIACPIKABIINX 3Ty
MPOBEPKY CyOCTaHIMKA HOMPOMHMIIA, TOCKOJIIBKY KOH(OP-
MEpPHBI COCTaB TOCICTHUX, OBICTPO TOCTUTAIOIIUICS B
MpoIecce TEPMUYECKOM CTEPUIIM3AIINH, SBIISETCS PaBHO-
BeCHbIM. ECTecTBEHHO, UTO aHAIOTHYHYIO TPOBEPKY HE-
00X0IMMO TIPOBOIUTH U TIPH KOHTPOJIE KAYECTBA TEPMHUUE-
CKH CTEpWIM30BaHHBIX TOTOBBIX JIEKAPCTBEHHBIX (HOpM
HompoMusa. Beimonnenue HepaBeHcTBa (£, + Z,) 220 %
rapaHTUPYeT UX arperaTuBHYI0 YCTOHYMBOCTD U TIOATBEP-
MKJIAeT UX MOJUTMHHOCTb.

2) He moaniexuT COMHEHHIO, YTO C LIEIbI0 KOHTPOJIS Ka-
YeCcTBa HEJAOMYCTHUMO OMPEENIATh CoAepKaHue HOmpoMHu-
Jla, Kak B CyOCTaHIIMHU, TaK U B JIEKAPCTBEHHBIX (popMmax,
metonoMm BOXKX no crangapry. [Ipaktuuecku Bce Hoaco-
JepKalie PEeHTTeHOKOHTPACTHbIE CPEACTBA KOJIUYECT-
BEHHO ONPEAEISIOT MMyTEM BOCCTAHOBIICHUS] OPraHMYEeCKU
CBSI3aHHOT'0 071 ¢ MOCJIEAYIOIIUM TUTPOBaHKEM 00pa3o-
BaBmmxcs womua-uoHoB mo Pasrcy 0,05 M wmm 0,1 M
pacTBopoM a3zoTHOKHcIOoro cepedpa [12, 13]. s konmde-
CTBEHHOTO ONpENeNICHusT HONpPOMUAa OCOOCHHO BaKHO
MPUMEHITh MMEHHO WOJOMETPUYECKUN METOA, T.K. Ha
BD2XK-xpomarorpammax cTanaapTHOro odpasua (puc. 2) u
00beKkTOB aHaim3a (puc. 4) UMEIOTCS, Kak MPaBHIIO, HE
OJIMHAKOBbIE KOJIMYECTBA IHMKOB aTpOIIOMEPOB HOTPOMHU-
J1a, TUIOIIAJb KOTOPBIX Ha KaXIO0W U3 XpOMaTorpaMM IMpH-
XOIUTCS ONPENESIATh O OTACTLHOCTH U CYMMHUPOBATH T1€-
pen pacu€roM conepXkaHus ONpeensieMoro Hompomuna,
KaKk CyMMapHOTO CoJep)KaHHs BCeX arpornoMepoB. [ToHsT-
HO, 4TO JIOBEpUTEJIbHBII HHTEPBAJ IOJyYEHHOTO pe3yJbTa-
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Ta [0 CBOUM METPOJIOTMYECKUM XapaKTEPUCTUKAM BPsIIL JIX
MOXET YJOBJIETBOPATH (hapMaKoreHHbIM TpeOOBaHUSIM.

3) JAns 3KCIPECCHOrO OMpeNeNeHus] COlepKaHus Ho-
NpOMHKJIA B JIEKAPCTBEHHBIX (popMmax, HampuMmep, MpH Mo-
CTaIMi{HOM KOHTpPOJI€ B YCJIOBHUIX MPOU3BOACTBA, I1EJIECO-
00pa3HO MCIMONB30BaATh MPSAMOU CHEKTpodoTOMETpHUEe-
CKUU MeTol, He TpeOyrIuili Hamuuus CTaHaapra,
MOCKOJIbKY Y/IEbHBIN MOKa3aTeNb MOMIOMIEHUS HOTPOMHU-
ma (A}%) B MaKCHMyMe MOIVIOMIEHHs TIpH 242 HM He 3aBH-
CHUT OT aTpoONIOMEPHOT0 cocTaBa aHanuTa. [loaTBepKACHU-
€M 3TOTo (haKTa CIIY)KUT TO, YTO MPH HCIIOIB30BaHUN YD
nerexktopa BOXK-xpomarorpammel, mpeacTaBieHHBIE Ha
puc. 2 1 3, XapaKTepu3yrTCsl OIMHAKOBBIM KOJIMYECTBOM
Honpomuaa (~ 7,20 - 10~7 MKT), IPUXOIALIMMCS Ha €JIH-
HULy CYMMapHOH IJIOLIa/iy IUKOB aTPOIIOMEPOB, HECMOT-
Ps Ha aOCOJIFOTHO Pa3HBIA aTPONIOMEPHBIA COCTaB XpOMa-
TorpadupoBaHHBIX 00pa3noB aHamuta. [Ipu 3TOM B BOZI-
HOM pacTBOpE BEIMYMHA Allc"ﬁ Wonpomuaa, pasHas 394,
o0ccIieunBaeT ITOBEPUTEIBHBI HWHTEPBAI  PE3yibTara
CIEKTPO(POTOMETPUIECKOTO OIPEACICHHIS €ro Comepika-
HUS, He IPEBbILAOMUK 3 OTH. % NpH CTENEHH HAAEKHO-
ctu pasHoii 0,05.
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ATROPOMERIC COMPOSITION OF IOPROMIDE: CRITERION FOR EVALUATING
THE QUALITY OF PARENT COMPOUND AND RELATED DRUGS
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The atropomeric composition of iopromide and its injection dosage forms is considered. It is shown that, in aqueous solutions of iopromide at 120°C, its atro-
pomers transform into the state of conformers. At this temperature, an equilibrium concentration of conformers is reached in 15 min. Therefore, atropomeric
composition of iopromide substance, from which solutions are obtained according to described technology, cannot prevent the attainment of conformational
equilibrium at 120°C. The equilibrium composition of solutions remains constant upon cooling (when conformers transform into the state of atropomers). It
is shown that for practical usage, the most important criterion of the quality of iopromide preparations is the total relative content (X£) of atropomers £1 and
E2 (in terms of USP). Only the condition XE > 20% guarantees phase stability of iopromide solutions with concentrations <769 mg/mL in a wide temperature
range (0 to 120°C). The inequality XE > 20% is achieved when iopromide preparations undergo thermal sterilization.

Keywords: iopromide; conformer; atropomer; thin layer chromatography (TLC); high performance liquid chromatography (HPLC); proton nuclear magnetic
resonance (‘"H NMR); x-ray diffraction; quantum chemistry; conformation analysis
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