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Influence of spin diffusion on the accuracy of determination of spatial structure of
small molecules by the NOESY method

Information on properties of drug molecules conformations is of paramount
importance for better understanding of the structure — activity relationships, underlying their
biological effect. This is true not only for large biomolecules, but also for low-molecular-
weight compounds which can exist as an equilibrium mixture of conformers in fast exchange.

Combining experimentally observed, time-averaged parameters of flexible molecules
with knowledge of the structure of their individual conformers, which can be obtained by
quantum mechanics calculations, one can estimate the parameters of the mentioned
equilibrium. However, this possibility is complicated by the necessity to measure NOE
intensities with a high accuracy and to analyze them with proper accounting for
intramolecular motions with various characteristic rates.

One of unobvious sources of errors in calculating internuclear distances based on NOE
data is spin diffusion. This phenomenon biases observed proton-proton distances due to
complex magnetization distribution among protons close in space. To diminish the influence
of spin diffusion, one can either manipulate spins with specially designed pulse programs or
analyze obtained data in a way allowing for spin diffusion. The former approach uses several
spin sequences, among which one of the most universal and efficient is QUIET-NOESY [1].
The latter approach, for example, can rely on combined analysis of two sets of NOESY and
T-ROESY spectra, as described in [2].

We applied both methods in studies of small drug molecules, namely, ibuprofen and

felodipine in solution. Effort to eliminate the influence of spin diffusion resulted in new
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internuclear distances which were ambiguously found in conventional NOESY experiment

[3]. Comparison of the two methods showed that QUIET-NOESY spectroscopy, on the one

hand, and NOESY/T-ROESY combination, on the other hand, give the same results [4]. Two

models of averaged interproton distances of fast motion were analyzed for small molecules.

We draw attention to that interproton distances should be averaged using the Tropp’s model

to describe rotation of methyl groups [5].

These approaches may be especially useful for comparative studies of conformer
distributions of small flexible molecules in solutions of different concentrations.
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SIMP CIHCKTPOCKOIIUSA B HCCJIECTOBAHUN KOOPAMHAIIUHN MOJICKYJ OPTaHUYECCKUX N-

OCHOBAaHMIi NOP(GHPUHOBBIM pelenTOPOM

Ilenpto  Hacrosimed  paboOThl  SIBJISETCSI  UCCIIEOBAHUE  paclio3HaBaTEIbHOMN
CIOCOOHOCTH MOJIEKYJISIPHOTO JMranna Zn-5,15-mu-(2,6-nunonennnokcudeHmn)noppupuHa
(ZnP) 1o OTHOHIEHMIO K OpPraHUYECKMM MOJEKyJaM [MMHUAA30J, MPONHJIAMUH,
nponuiauamud 1 DABCO] B cpenie MHEPTHOTO 10 OTHOLIEHUIO K PeareHTaM TOJIyoJa.

Jlisa peanuszanuu JaHHOM 3ajgaud OblT pa3paboTaH moaxod B ABymepHoil SIMP
CHEKTPOCKOMUH. DKCIIEPUMEHTHI ABYMEPHOH 1 (y3HOHHO-YIIOPAJOYCHHOHN CIIEKTPOCKOITHN
(2D DOSY) mnoarBepauwid KOMIUIEKCOOOpa30BaHUE MCCIEAYEMBIX CcoequHeHuid. B
JIOTIOJTHEHUH K 3TOMY, ZnP W ero KOMIUIEKChl C JIMTaHAaMud ObUIM  TOJHOCTBIO
OXapaKTEepPU30BaHbI MTPH MOMOIIH IBYMEPHOU KoppersaunoHHoi criekrpockonuu (2D COSY),
YTO MO3BOJIMJIO ONPEAEIUTh IPUHAAJIEKHOCTh CUTHAJIOB B OJlHOMepHOM AMP skcnepumenTe
K XapaKTepUCTUYECKUM TPYIIaM HUCCIENYEMOro COeAUHEHMs. Pe3ynpTaThl aHanu3a JaHHBIX
SAMP  cnekTpocKOmMM ~ XOpOIIO  COIVIACYIOTCA € JAaHHBIMH,  IOJYYEHHBIMHU

CHEKTPO(POTOMETPUUECKUM TUTPOBAHUEM.

Yerwipe JIOJIEIMIIOKCH-3aMECTHTES,

C?"“!‘\ C;H;s
PACTIONIOKEHHBIE B OpMO-TIONOKEHUAX  JBYX
JIMaMeTPaJTbHbIX (eHUITBHBIX KOJIell,
pasMemarTcs Hajl KOODPJAMHAIIMOHHBIM
LIEHTPOM, DKPAHMpPysl 3TOT IEHTP W 00pasyroT
0 o’ Hal ¥ TOJ HOPPHUPUHOBOHW  IIOCKOCTHIO
BHYTPUMOJIEKYJIAPHBIE  TIOJIOCTH  (KaHAJIbI)
OnpeIeNéHHbIX pa3MepoB. Kak mokasanu Haiu

G~ CiHys
MCCIIEIOBAHMS, 3HAYCHUSI KOHCTaHTBI

ZnP

ycrouuBoct koMmiuiekca ZnP-DABCO no
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CPaBHEHMIO C JAPYTUMHU KOMIUIEKCAMH, 3HAUUTENbHO HUXke. [lo-BUaIuMOMy, reoMeTpudyecKkue
pasMepbl BHYTPUMOJICKYJISIPHOM 1osiocTd y ZnP, 00pa3oBaHHOMN aJIKOCKCU3aMECTUTEISIMU, HE
cooTBeTcTBYIOT pasmepy DABCO. Pa3mepbl naHHOrO 0OOBEMHOTO JIMTAHNA CIUIIKOM
OosbIiIre, 4TOObl BHYTPUMOJCKYJSIPHAs MOJIOCTh MOTJIa ObI MOJ HUX JIETKO MOJCTPOUTHCS.
MO>KHO TIPENONI0KUTh, YTO CTPYKTYpPa, KOTOPYIO MPUHUMAET NOpGUPUHOBAs MOJIEKYJIa IIPH
koopauHatmu  DABCO, sBnsieTcs  COMIIKOM — KOH(GOPMALlMOHHO — HAmpsDKEHHOW U
OHEPreTUUECKU HEBBITOJHOW, IO CPAaBHEHUIO C MMMJA30JIbHBIMH W IPONUIAMUHHBIMHU
aKCHaJbHBIMM KOMIUJIEKCaMHu, B pe3ynbTare dYero komiuieke ZnP-DABCO xote wu
o0pa3yroTcs, HO ¢ 0oJiee HU3KMMH KOHCTaHTaMH.

WNutepecubie naHHble OBUIM TOMYYEHBI i1 TOopdupuHOBOro peuentopa ¢ 1,3-
JUaMHUHOIIPONIaHOM. B ciyyae 3Toro Komijiekca, BHyTPUMOJIEKYIISIpHAsL MOJIOCTh HE TOJIBKO
HAaXOJHUTCS B XOPOILIEM COOTBETCTBHM C pa3MEpoOM JIMTaHia, HO U TOSBISETCS
JOTIOTHUTEJIbHBIE TOYKH CBSI3bIBAHUS MEXIYy MOPGUPHUHOM U JIMTAHAOM 3a CUYET aTOMOB
kucinoponaa. Komruieke ¢ 1,3-a1MaMHHONIPONIAHOM CYIIECTBEHHO 0OJiee yCTONYHB, OYCBHUJIHO,
IPOUCXOAIINE TP STOM KOH(POPMALMOHHBIE U3MEHEHHSI MPUBOJAT K COMMIKEHHUIO TPYIIIIHI
NH; ¢ penunbapiM dpparmentom (-OPh) u oGpazoBanuio BogopoaHsix cBsizeid. OOpa3oBaHue
KOMIUIEKCa ¢ IBYMsI TOUKaMH CBSI3bIBaHUS MOATBEpKAat0T U qanHbie 2D DOSY.

HccnenoBanuss NpoONECCOB aKCHAIBHOW KOOPAMHALMK OPTaHMYECKUMX OCHOBAaHMU
Pa3IUYHON MPHUPOABI Ha aNKOKCcH(EeHUI3aMenEHHbIX NOpGUPUHATAX MOXKET JaTh HAYYHYIO
OCHOBY JJISl AOCTHXKEeHMs Oojiee 3((EeKTUBHOTO W JOJITOXKHUBYIIETO pa3feieHus 3apsloB B
HAJMOJIEKYJISIPHBIX JIOHOPHO-aKLENTOPHBIX KOMIUIEKCAX, [UJISl BBISBICHHUS TEPCIEKTUB

NoBBILIEHUS 3P PexkTuBHOCTH U pousBoauTensHocTH DSSCs.

Pabora BhImonHeHa npu GpuHaHCOBOM nmoanepxke Poccuiickoro Hayunoro ¢onna Ne
14-13-00232.
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