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Abetract: Based on a through-space connection observed between the hydroxyl proton and the 

iminyl proton or protons attached to the a-carbon atom in various types of ox&es, 

homonuclear NCJE difference spectroscopy utilizing d,-DMSO as solvent is proposed as a 

simple method for the elucidation of the stereochemistry. 

Among numerous methods generally employed for the determination of the stereochemistry of 

aldoximes and ketoximes, NMR methods play an important role. Thus, for instance, chemical 

shift differences (IH-NNR: 6,_,,,1 6,,;2 X3C-NMB: 6,_,3) of E- and Z-isomers as well as.the 

magnitude of coupling constants [1J(13C,1HN_CH),4 2J(15N,1HN_CH),5 "J('5N,=H),6 

1J(13C,13CC_N)7 or 'J(15N, 1sC)e] have been used for this purpose. There are also reports on 

the utility of lanthanide shift reagents9 and on the employment of aromatic solvent induced 

shift (ASIS) experimentslO for the assignment of configuration. Most of these methods, 

however, suffer from certain limitations (e.g. applicability for aldoximes only) and/or 

experimental difficulties. Methods based on "C- or 15N-m spectroscopy often meet with 

the problem of insufficient solubility, the determination of 1pC,13C- or 15N,'H-coupling 

constants, moreover, requires high-field instruments and is time-consuming. 

The results previously obtained in this laboratory in attempts to elucidate the con- 

figuration of pyridine- and pyridazine-derived thiosemicarbazonesll together with nuclear 

Overhauser effects (NOE) recently observed with oximes derived from diary1 ketones (en- 

hancement of the signals of aromatic ring protons upon irradiation of the hydroxyl pro- 

ton)12 now drew our attention to homonuclear NOE-difference spectroscopy. Here we wish to 

propose the use of this technique as a convenient tool for the rapid determination of the 

stereochemistry of aldoximes and ketoximes as well. To the best of our knowledge," this 

approach so far has not been employed for configurational assignment in the oxime series. 

Using the two isomeric benzaldehyde oximes la and lb (prepared according to ref.l" 

and ref.15, respectively) as model compounds, we observed with the E-isomer la a 

significant enhancement of the signal of the iminyl-H upon irradiation of the hydroxyl 

proton (see Figure 1). Likewise, a reverse experiment (irradiation of the iminyl-H) 

revealed a positive NOE (on the OH proton). By contrast, irradiation of the hydroxyl 

transition in the Z-isomer lb did not result in an NOE on the iminyl-H (see Figure 1). In 

this case, however, the signals of H-2 and H-6 of the benzene ring are enhanced, whereas 

no NOE on ring protons occurs with la upon perturbation of the OH resonance. 
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Figure 1: a) ‘II-nnR spectr~nof la b)IKXdiffereace spectrum of laresulting fmm irradiation of OH c)llOE difference 

spectnn of la resulting frm irradiation of the hinyl-H 13) %NHR spectrm of lb e) WE difference spectmm of lb 

resulting frm imadiation of OH 

An example of the exploitation of these findings is given in Figure 2. So far, only 

one isomeric form of 4-pyridasinecarbaldoxime (of unknown configuration) has been described 

in the literature.16 The significant through-space connection observed between the 

hydroxyl-H and the iminyl-H now enabled us to assign E-configuration to this compound. 

Figure 2: a) ‘H-NHR m of 2 b)UOE differenoa spactreoof 2 resulting from irradiation of OH 

Applicability of this simple and rapid method is not restricted to configurational 

assignment in the aldoxime series but can be extended also to the discrimination between E- 

and Z-isomers of various ketoximes. Several illustrative examples including oximes derived 

from acetophenone 3a,17 3b,‘= methyl 2-pyridyl ketone 4,19 and methyl 4-pyridasinyl ketone 

57' (the configuration of which hitherto was unknown) are given in Figures 3 and 4. Irradi- 

ation of the methyl protons of E-acetophenone oxime (3a) and of 4 results in a significant 

enhancement of the OH signal. A similar observation with methyl 4-pyridasinyl ketoxime 5 

gives rise to the unequivocal assignment of E-configuration. 
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Figure 3: a) ‘Ii-NHR spectnro of 30 b) NOE difference spectrum of 30 resulting fran irradiation of the methyl protons 

c) 'H- W!R spectrum of B d) WE difference spectrun of 38 resulting fmn irradiation of the methyl pmtona 
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Figure 4: a) 'H-MR speti of 4 b) WOE difference spedrup of 4 result* fmo irradiation of the methyl protons 

c) *H-li!!R spectnno of 5 d) !JOE difference spectnn of 5 resulting frcm irradiation of the methyl protons 

Throughout this study, d,-DMSO was used as the solvent in order to obtain narrow OH 

signals facilitating the NOE experiments. Moreover, the strong hydrogen bonding capability 

of this solvent is known to prevent the predominance of a s-trans orientated species 6b21 

which (due to lone-pair interactions and self-association)21 represents the generally 

favoured conformation of an oxime in solution. Without any doubt, s-trans conformation, as 

indicated in formula 6b, would lead to considerably smaller through-space interaction. 

A = H, CHRR', C&R, CH, 

I 
s-cis s-trans Ii 

In summary, one may consider such homonuclear NOE-difference experiments as a versa- 

tile tool for the elucidation of the stereochemistry of a wide variety of oximes as re- 

presented by the general formula 6. Thus, this method should be applicable not only to ald- 

oximes but also to oximes derived from alkyl aryl ketones and dialkyl ketones characterized 

by the presence of at least one hydrogen atom attached to the a-carbon atom, provided that 

selective irradiation of this proton is possible. Even if only one isomer is at hand, the 

observation of a significant NOR calls for a configuration as given in formula 6a, whereas 

the lack of such an effect at least provides a strong hint for the presence of a species 

with reverse configuration. 
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Investigations aimed at the exploitation of differences in nuclear Cverhauser en- 

hancements for configurational assignment to E- and Z-isomers of additional types of 

compounds containing a C=N double bond (oximes derived from diary1 ketones, O-substituted 

oximes, hydrasones, semicarbasones) are in progress. 

NOE-Difference spectra were recorded frm non-&gassed solution (appmx. 0.2 !I) on a Bmker AC-80 spatraeter (80.131 mlz) 

equipped with em Aspect 3OGO ccquter. Aquisition parra&rs: 8 K data points; spectral width: 1365 Hz; qisitica t&m: 3 s; 

digital resolution: 0.33 Hz / point; pulse width: 2 w (56O); relaxation delay: 3 s; irradiation time: 3 8; irradiation po*er: 

46 - 48 I; nllpbar of scans: 160 - 320; temperature: MOC. 
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