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An interrelationship between the structure of oxazolidines and the character of 
their ~H and I~C NMR spectra was ascertained, and the most characteristic signals 
of the individual groups, which make it possible to establish the structure of the 

investigated compounds, were found. 

The radical addition of ethylene to 1,3-diheterocyclopentenes that contain two identical 
(oxygen) or different (oxygen and nitrogen) heteroatoms and telomerization lead to the forma- 
tion of several types of telomers with rather complex structures. To prove the structures of 
these compounds we have successfully used IH and 13C NMR spectroscopy [i]. The use of propyl- 
erie [2] and isobutylene [3] as monomers in the telomerization leads to branching in the alkyl 

substituent. 

The establishment of the structures is a more complex problem when the heteroring in- 
cludes different heteroatoms, as in the case of 1,3-oxazolidines. 2-Hexyl-N-butyloxazolidine 
and N-butyl-N-octylformamide are formed under the conditions of radical addition of N-butyl- 
1,3-oxazolidine to l-hexene [4]. In the case of telomerization the composition of the reac- 
tion mixture and the structure of the telomers are complicated substantially due to both the 
formation of isomeric homologs and possible intramolecular transformations of the intermediate 

radicals. 

In the present research, on the basis of a series of specially synthesized compounds, we 
ascertained the effect of changes in the structure of substituted oxazolidines on the peculi- 
arities of their IH and I~C NMR spectra and the most characteristic signals of individual 
groups, which make it possible to assign a given compound to a certain homolytic series. The 
investigated compounds were characterized by the results of elementary analysis and their 
physicochemical constants (Table i). The purity of the samples was monitored by gas--liquid 

chromatography (GLC). 

A singlet of an NCH20 group with a chemical shift of 4.05 ppm is characteristic for the 
PMR spectrum of N-butyl-l,3-oxazolidine, which does not have a substituent in the 2 position 
(Table i). The introduction of substituent R in the 2 position shifts the C--H signal some- 

what to strong field -- a triplet (broken down) appears at 3.8-3.9 ppm. 

A rigid ring structure leads to nonequivalence of the hydrogen atoms of the O~CH2CH2N 
methylene groups, as a result of which the spectrum of 2-substituted oxazolidines (in which 
yet another chiral center develops) is a complex system of the ABCD type that comprises a 
multiplet, which, nevertheless, is extremely characteristic for compounds of this type. 

The ring NCH2 group of N-butyl-l,3-oxazolidine is represented by a triplet with a chem- 
ical shift of 2.71 ppm, while a triplet shifted to stronger field (2.39 ppm) corresponds to 
the CH2N group in the side chain. The signal of the ring CH20 group is shifted somewhat to 
stronger field (triplet at 3.59 ppm) as compared with the CH20 group in linear structures [2]. 

In the case of 2-alkyl-l,3-oxazolidines the triplets of the OCH~ and NCH2 groups degen- 
erate to multiplets, among which one can isolate the signals of CH2N groups, the centers of 
the multiplets of which are found at 2.3-2.5 ppm. In this case also the multiplet centered 
at stronger field was assigned to a CH2N group in the side chain. The signal of the CH20 
group evidently consists of two separate multiplets with a common center at 3.4-3.6 ppm; one 
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of the multiplets (the one that does not overlap with the other signals and has an intensity 
of IH) occupies the region centered at 3.2 ppm, while the second part is overlapped by the 
signals of the NCHO group. The appearance of two substituents in the 2 position in oxazoli- 
dine does not introduce substantial changes in the structure and the chemical shifts of the 
signals. A signal of the methylene group in CH3CH2--C at rather weak field for groups of this 
sort -- 3.44 ppm -- appears in the spectrum of compound No. 5 (Table i). 

The 13C NMR spectra give clearer and more easily interpretable information regarding the 
structures of substituted oxazolidines (Table i). The signal of the carbon in the N13C0 group 
is, of course, one of the most characteristic signals here. This signal is found in the most 
populated part of the spectrum (80-100 ppm), and its chemical shift changes substantially as 
the hydrogen atoms are replaced by alkyl groups. Thus the chemical shift of the signal of 
the NI3CH20 group (87.0 ppm) is almost i0 Units smaller than in the case of the NCH(R)O group 
(R = alkvl~ (96.8-97.6 ppm). A similar but less c]e~r!y expressed regularity was observed 

for branched monocarboxylic acids and their derivatives that contain a--C COOH grouping [5]. 
/ 

An increase in the number of substituents attached to the m-carbon atom led to a shift of the 
13CO0 signal to weak field. The signal of the 13CH20 group (in the ring) (63.8-64.7 ppm) is 
found at weaker field (by 2-3 ppm) than in linear compounds. The same difference also oc- 
curs in the chemical shifts of the signals of 13CH2N groups in the ring and in the side 
chain -- two well-resolved signals are observed in the spectrum. These three groups of sig- 
nals, which have characteristic chemical shifts in the region that is not occupied by the 
signals of other groups (particularly 13CH2), make it possible to sufficiently reliably es- 
tablish the structures of the investigated oxazolidines and the number and position of the 

substituents. 

Among the remaining signals, the signals of the 13CH3 group, the chemical shift of which 
changes substantially as a function of the length of the substituent chain, are the most in- 
formative. In the case of the long-chain butyl radical the ~3CH3 signal is found in the usual 
region (-14 ppm), regardless of the position of the substituents (C4H9--C or C4HgN). At the 
same time, in the case of the CH2CH3 group this signal is shifted substantially to strong 
field (8.8 ppm) to a region that is free of groups of other signals. In analogy with the 
available data [5], it might be expected that in the case of 2,2-alkylethyl-substituted oxa- 
zolidines this signal is shifted to even stronger field. The assignment of the signals of 
the I~CH2 groups was made in analogy with the data for the structurally corresponding hydro- 

carbons. 

EXPERIMENTAL 

The IH NMR spectra of 30% solutions of the compounds in CC14 were recorded with a Perkin- 
Elmer P-20 spectrometer with tetramethylsilane (TMS) as the external standard. The 13C N~IR 
spectra of solutions of the compounds in benzene were recorded with a Bruker Physics HX-90 
spectrometer (22.635 MHz) with suppression of coupling with the protons. All of the chemi- 

cal shifts were reckoned from TMS. 

The synthesis of 2-alkyl-substituted oxazolidines was realized by the method in [6] by 
the reaction of aldehydes (ketones) with alkylaminoethanols. The physicochemical character- 

istics of the compounds obtained are presented in Table i. 
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