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Figure 1 shows exper imenta l  PMR spectra* for two morpholine derivatives which we recent ly  synthesized, 8, 
methy l -g -morphol inomethy loxacyc lobu tane ,  bp 244 ~ C (I) [1], and 3, 3-bis (morphol inomethyl)  oxacyclobutane,  bp 
72 ~ c (I0 [2]. 
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PMR spectra of morpholine derivatives (for explanat ion see text) .  

For comparison the PMR spectrum of morpholine (III) i tself,  determined under the same conditions, is given. 
Compound II was dissolved in CC14. The measurements were made with a JNM-3 instrument,  frequency 40 mops, r e -  
solution 5 >< 10 -8 . With increase in the magnet ic  f ield,  the ppm values increase,  too. The proton resonance chemica l  
shifts are measured re la t ive  to water,  used as an external  standard. 

According to the l i terature ,  the proton spectrum of morpholine [3, 4] consists of two very intense signals from 
protons of the CH 2 groups, amounting to 2 .3  and 1.1  ppm. The first of these signals belongs to the methylene group a 
to the nitrogen a tom,  and the second to the ~ methylene  group. Our proton resonance chemica l  shift values for the c~ 
and 8 methylene  groups of the morpholine ring are quite close to those for a l l  three compounds considered ( tab le ) .  

According to [4], i t  is correct that the PMR spectrum of morphol ine( I I I )  should also contain a signal from the NH 
group, value  4 .3  ppm. However, our morpholine PMR spectrum had a third signal due to a proton, and equal to only 
2 .6  ppm.  

*For  which we thank v .  B. Lebedev 
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Values of Chemical Shifts of Signals Due to Protons, Derived from PMR Spectra of 
Morpholine and Two of its Derivatives (I and II) 

Name of proton-containing group 

CH2 c~ to N 
CHz B to N 
NH 
Oxocyclobutane CH 2 
CH3 
CH~ connected to oxacyclobutane and the N atom 

oI  morpholine 

Value of the chemical shift, 
ppm 

I II  

2.4 2.12 
1.29 1.26 

0,57 0.53 
3.5 
2.5 2.38 

Ill 

2.22 
1.45 
2.6 

It would be interesting to explain the cause of the multiplicity of the signal from the oxacyclobutane CH~ groups 
in compound I. Possibly it is due to the dissymmetry of the groups joined to them. However, only further research will 
answer this question. 

REFERENCES 

1. N. A. Zakharova, N. V. Khromov-Borisov, S. Z. Kaplan, and A. S. Zvontsova, ZhOrKh, 1, 68, 1489, 
1965. 

2. S. Z. Kaplan and A. S. Zvontsova, ZhOKh, 3412, 196$. 
3. I. A. Pople, W. G. Schneider, and H. I. Bernstein, High-Resolution Nuclear Magnetic Resonance [Russian 

translation], IL, Moscow, 327, 1962. 
4. L. Meyer, A. Saika, and H. Gutowsky, I. Am. Chem. Soc., 75, 4567, 1953. 

14 August 1965 Higher Naval Engineering School, Leningrad 

UDC 547. 712 + 547. 722 + 542. 951.4 

B I S T E T R A H Y D R O F U R F U R Y L  E THER 
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Bistetrahydrofurfuryl ether I, hitherto not described in the literature, has been isolated in the course of a study of 
the thermal condensation of tetrahydrofurfurylhydroxysilanes. 
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IR spectrum of bistetrahydrofurfuryl ether. 
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