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In the given work conformations of cyclic ethers of carbonic end 

sulphureous acids of 2.2-dimethylpropendiol-1.3, propendiol-1.3 and ethandiol- 

1.‘2 have been studied. Part of n.m.r spectra of protons (PhlX) is shown in 

Fig. 1. The spectra (a,b,d) were obtained using n.m.r. spectrometer operating 

at 24.46 Mc/sl at resolution of 5 parts in 10' got by means of Anderson's 
2 

shims , spectrum (c) attained by JNX-3 high-resolution spectrometer. 
In PMR spectrum of 2.2-dimethylpropandiol-1.3 carbonate (a) a wide 

methylene peak showing an unresolved multiple structure with a chemical shift 

r-6.13+0.04 p.p.m. (4) and the peak of methyl droups with% =9.03+0.04 p.p.m. (6)+ 

may be found. The crystals of tne compound weredissolved in Ccl4 at ooncentrltion 

of -35);. The sulphite spectrum (b) consists a methylene quartet the centre 

of which nas r=6.17 p.p.m. (4) and a methyl duplicate with the centre 

y=9.09 p.p.m. (6). Unresolved multiplicity may be found in each peak of the 

quartet arising from indirect spin-spin interaction with CH3 group. The 

sulphite sample was degassed by means of repeatedly freezing, pumping out 

till 10m3 mm Hg and defreesing again. 

The fact that we have a striking difference in the spectrum of carbonite 

and that of sulfite is explained by conformations of cyclic ethers. It is 

sell known that the CO 
3 
group of carbonic acid derivatives is flat whereas 

the S03group of sulphureous acid derivatives is pyramida13. The conforma- 

tiOnal formulars carbonite end sulfite see Fig. 1. Thanks to the flat 

structure of CO 
3 
group the transition of one form of the chaire into the other 

give8 an equivalent structure. If it is sulphite both conformational forms 

+ The brackets show relative integral intensivity of the lines. 
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are not equivalent and that is why we have an axial ,fid equatorial unequivalence 

of H in CH2 and splitting peak of CH3. The quartet of L;ethylene protons arises 

from axial and equatorial proton interaction, i.e. we have merely AB system. 

Spin Hamiltonian of tne 1Lce sj-stem 1s well known4. The theoretical spectrum 

of aethylene ;Jrotons in case of su= "c, - te= 1.10 p.p.n. azd JA3= 11 C/S is 

shown in Fig. 1 (b). 

Such liiie differences in shifts of c&-, trans-, axial and equatorial 

protons of Ci$ and the splittin& of CIi 
3 
peak of sulphites may be ex,:l.i..ed hJ' 

action of electric41 fields of bonds and tneir magnetic anisotropy. 

Buckingham for tile mange in proton shielding in X-H bond gives tne 

formula 

A$"'= - 2 x 10-*'Ez - lo-l8 E2 - . . . (1) 

were B -electric field component in the direction of X-a. 
z 

E ~na EZ may 

be defined by sugaosed geometrical moiecul.u ,.,odel. ':ne cr,dli;e of ci.e...lczi 

shift due to rrnisotropy A<= $i I(*for dipolar ap~~r;xfoation s.zz~ 1;‘ G-group 

of electrus uas axial symmetry according to ;.;cConnel 1s 

id=- .&_ <l - 3 co&> 

3 R3N 
av 

(2) 
Formulas (1) and (2) hnve been used for tne structurt analysis of nolecLlars. 

Ethyle II e sulfite. A symmetric 1 s~ectrun (Fis. l,d) 

correspondinrj to A2B2 system 
7. 1s lndlcative of tlie fact tnat 0S02 atoms do 

not invert their configuration. The vaiues Ayel= tie',- de; for an uneven 

ring placing dipole on different distarxee on S=O have been found, and then 

the value ofAxhas been defined by (2 j according fo 'we rwainder. Supposing 

S=u bond US TX,,% '(yy >yzz the value Ab(s=o=l’.j 10w6cm3mole 
-1 

has been 

found. This value is typical of a structure given in r'i:. l(a) the centre 

of dipole being at a distance of O,43 8' from t;.e terminal oxy,en. For 

h4>0 Htransprotons peak are shifted 0.20 p.p.n. to lower field from the 

Hoisprotons. Another conformational strdcture and 
2 

Lx>~yy=%z 
seeming to be more real for p -pd. hyorid aoutle uond, results in an unreal 

4 
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velue A+.o. 
2.2-u i m <: t h y 1 p r o p a n d i o l-l.3 sulwite. The value 

A ys.J13. 5 x :.0-6cn3mole -1 as well as ha= Z,- ye= 1.10 p.p.m. known 

from spectrum (Yig.l,b) have b een used for estimating of anisotropy of the 

otner bonds. xcording to the structure II the values A~s_o=13 x 10-6cm3mole-1, 

A)iC_O'Y lO+om mole 3 -1 
x have been obtained. In case of I we get less satisfactory 

results. Van-aer-Vaal's radii of atoms do not contradict structure II. 

PI& spectra of ?.kis compound have been investigated at different temperature. 

lo ckanges in s;Jectra have been found. 

P r o p a IL d i o l-l.3 sulphite (Fig. 1,~). Calculations using the 

infcrl..atio.? concerning tile moleculars of the preceding compounds show tnat 

anisotropy of all bonds shift the resonance He protons 1.44 p.p.m. to tne lovrer 

fieid if com+red to Sa protons but the influence of the electric fields lessens 

tnis value to 1.02 p.p.m. The entire w.e,Auivalence of HA and HA protons is 

0.04 p.p.m. I'kus in tnis case we have A2B2X2 system. 

r:thj-lsne c nrbonate. Calculations carried out using 

Barasimhan and hoger's data 
a. 

(l.e.A%iE9= yss- yyy= 2.5 x 10-6cm3mole-i, 

nj$,,= '(,,- )1,,=6.6 x 10-6cm3'mole- ) and 11 1% 1s supposed that the ceritre of dipole 
. 

be plhcea at terminal oxygen of C=c) b,na, indicate tut Hcis and Htr~uisprotons 

are not equiv-lent and as far as 0.19 p.p.m. from each other, cis-protons being 

stron,er shieldea tual? those of trdns-. 

a 
K.T. Narasi!tihan and .a.T. Roger, J. Chem. Phw. jl, 1302 (1959). - 


