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[ Introduction ]

Thedetectionof longrangeheteronuclearcorrelationspresentingl CH)couplingvaluessmallerthan 1-2 Hzis a challengan the structuralanalysisof smallmolecules
and natural products HSQMB&€COSYNd HSQMBAO OCSYulseschemesare evaluatedascomplementaryNMRmethodsto standardHMBC/HSQMBExperiments
Incorporation of an additional YHH) transfer step in the basicHSQMB®ulse schemecan favor the sensitiveobservationof traditionally missingor very weak
correlationsand, in addition, facilitatesthe detection of a significantnumber of still longerrange connectivitiesto both protonated and non-protonated carbons
under optimum sensitivity conditions A comparativelH-1°C study is performed using strychnineas a model compoundand severalexamplesare also provided
iIncluding*H-°N applications
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Figure3: Expandedareascorrespondingo the A)8 HZHSQMBC
(seeFigure2A) and B) 8 HZHSQMBA OCSspectrawith a40  Figure 4: 1D slices corresponding to the ClO carbon

Figurel: Pulseschemedor the A) HSQOMBCB) HSQMB& OSYand C)HSQMBE& OCSYieteronuclearcorrelationexperiments ms TOCS¥hixingtime of 1. Thenumber of bondsacrosswhich frequenciesextractedfrom the B) 8 HzZHSQMB@nd GD) 8
ThedelayDis setto 1/[2*"JCH)]and fall _13C 18(_)’ puls_eswere adiabat_ic_(_:HIRFpuIsesfor broadbandinversionqnd refocusing the correlationis observedis shown parenthetically Schematic  HzHSQMB@OCS0 and 60 ms, respectivelyspectraof 1.
and broac_lbandheteronucleardecoupllngls appliedduring proton acquisition TheaddedCOSYnd TOCS¥locksin Band Care illustration showingthe C)direct 1H-13CHSQMB@ndD)relayed Purplearrowsstandfor correlationsfrom B whereasthe red
\markedwnh abox / \HSQM B OCS¥Yorrelationsobservedfor the H13 proton. arrowsstandfor correlationsfrom C.D) /
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ol e s | gf , o s i o . oot b Figure5: 1D slicesextracted from the A) C12 and B) C10 carbon Figure6: Comparisorof 8 HzoptimizedHSQMBA OCSY
S " b . v S Al 40 frequenciesof the 8 Hz optimized HSQMBA OCS¥pectrumof 1 spectraof 1 acquiredwith A) uniform sampling(128 t,
R SR || R . A oy w7 e e e acquired(middle) without and (top) with a ZQFelementinserted Increments)and B) 10% NUS Both datasetshave been
60 60 after the zfiltered DIPSR element(40ms)in Fig 1C acquiredwith the sameexperimentaltime (14 min).
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s | Conclusions| \
AHSQMBEOSY and HSQMBOCSY experiments can be valuable and complementary tools to the
conventional HSQMBC experiment.
2 3 4 5 6 3 . . .. . .
? ’ Y ’ 0 el e AThese experiments can provide additioMai13C correlations even in the extreme case that the
2 HzLR-HSQMBC? 33 59 55 11 2 68 160 correspondingJCH) ~ 0 Hz.
2 HzD-HMBC 2 29 43 34 8 2 a4 16 Table 1:  Comparisonof the AThey offer better sensitivity than some complementary experiments like the recently propoge8QRIBC
2 HzHMBC = 34 54 43 10 1 54 147 numberand the nature of long- that use longer evolution delays or the less sensitive ADEQUATE or HCNMBC experiments, which are ba
8 HzHMBC @ 34 53 36 s 1 range heteronuclear responses 13G13C and!3G15N transfers at natural abundance, respectively.
41 129 observed in different NMR ATh . 5 ’ - .
HSQC_TOCSY 23 15 11 2 0 13 51 experimentsperformedon 1. The HSQM_E}(IZOC_SY experiment can be easily tuned for quantitative measurements usmg-thﬁ(BM_IBC
8 HZHSQMBC Refoct 36 58 40 1 0 " 135 TOCSY version which affords purpiasemultipletsamenable for a direct determination 8§ CH) or using a
8 HzHSQMBGCOSY 38 58 58 14 2 74 170 coupled/decoupled approach.
8 HzHSQMBG TOCSY® 38 58 65 18 3 36 18 ANUS can be incorporated providing important gains in resolution along the F1 dimension or reducing
aTaken from: R.T: Williamson, ABdlevich, G.E. Martin, Parella, J Org Chen2014,79:38873894. exper_lme_ntal times i ) ) ) )
b Measured in this work using the pulse sequence of Fig. 1C optimized to 140 Hz. \AAppllcatlon to any type diieteronucleuds perfectly suitable, for instancel->N correlation experiments.
¢Measured in this work using pulse sequence of Fig. 1A optimized to 8 Hz.
d Measured _in th_is work us_ing the pulse sequence of F_ig. 1B opt_im_ized to 8 Hz. _ o Acknowledgements Financialsupport for this researchprovidedby the spanishMINECQ(project CTQ01232436§ is gratefully acknowledgedWe alsothank to the
!Measured in this work using the pulse sequence of Fig. 1C optimized to 8 Hz and using a mixing time. of 40 / Serveide Ressonanci®agnéticaNuclear,UniversitatAutdnomade Barcelonafor allocatinginstrumenttime to this project
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