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THE REACTION OF I-NITROPROPANE WITH FORMALDEHYDE AND AMMONIA. 
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It was formerly found 1,2,3) that I-nitropropane reacting with formalde- 

hyde and an excess of ammonia could yield compound I, to which the structure 

of 3,7,10-triethyl-3,7,10-trinitro-1,5-dlazabicyclo t3,3,3) undecane (Ia) was 

assigned. 
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Now, we have reinvestigated the reaction of nitroparafflns with formalde- 

hyde and ammonia as well as the structure of the products. 

We have found that the NMR spectrum of compound I (m.p. 107-108°) prepa- 

red according to the known method 2) does not agree with previously suggested 

structure Ia. 

The NMR spectrum of compound I (Flg.1.) shows a multiplet with the chemi- 

oal shift value f=5.45 p$, characteristic of protons in the methine group 

bonded to the nitro group and intensity corresponding to two protons. This 

indicates that there are two 

the range of f=6.2 

>CH-NO2 groups in the molecule. The signals in 

- 7.6 ppm and integral intensity of ten proton units 

correspond to five metbylene groups. The multiplets at about 8.2 ppm and 9.1 

ppm and intensities of six and nine protons, respectively, oorrespond to three 

ethyl groups. We therefore suggest that only the structure of the 1,3-di- 

-(2-nltrobutyl)-5-ethyl-5-nitrohexabydropyrimidine (Ib) is in agreement with 

the NMR spectrum. 

The signals in the range of 6.2 - 7.6 ppm correspond to the three methy- 

lene groups from the hexabydropyrimldine ring and the two side-chain metbylene 
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groups adjacent to the nitrogen atoms of the hexahydropyrimidine ring. The 

lb 

frequency sweep double resonance technique, with the irradiation frequency 

at the methine multiplet (>CH-N02), allowed us to distinguish three quartets 

corresponding to the AR systems of three methylene groups from the hexahydro- 

pyrimidine ring, as shown on the spectrum (Fig.1.). The chemical shift diffe- 

rences between axial snd equatorial protons within each metbylene group of 

the ring may suggest*) the chair conformation of hexahydropyrimidine ring with 

an axial nitro group at *-position. 

We have confirmed structure Ib for compound I by mass spectrometry. The 

parent peak M+ is at value of m/e =361. 

Analysis of the NMR and the mass spectra of products obtained from the 

reaction of nitroparaffins with formaldehyde and ammonia and investigation of 

its 

tus 

(1) 

(2) 

(3) 

(4) 

(5) 

stereochemistry will be published later. 

The NMR spectrum was measured at 60 Mc/sec with a Varian HA-60-IL appara- 

using a 1046 solution in CDC13 of substance I with TMS as standard. 

The mass spectrum was measured in a Hitachi 6A apparatus. 

References 

J.K.N.Jones, R.Kolifiski, H.Piotrowska, T.lJrba&ki, Bull.Acad.?olon.Sci., 
Cl. III 4, 521 (1956). 

J.K.N.Jones, R.Kolinski, H.Piotrowska, T.Urbaiiski, Roczniki Chem. 2, 101 
(1957). 

R.Kolinski, H.Piotrowska, T.Urbliski, Roczniki Chem. 32, 1289 (1958). 

W.Hofman, LStefaniak, T.Urbanski, M.Witanowski, J.Am.Chem.Soc., 86, 554 
(1964). 

D.Giirne, 
(1964). 

T.Urbgriski, M.Witanowski, LStefaniak, Tetrahedron &I, Suppl.211 


