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decahydroquinoline derivatives. Structures of the major (80%) and the minor (20%) products, 2 

and i respectively, resulting from N-methoxycarbonylmethylation of N-methyl-trans-decahydroquin- 

oline were investigated along with the model dimethyl compound 2. In 5, the 3-H's could be lo- 

cated at ~a. 1.75 ppm by decoupling of 2-H signals at 4.10 ppm and 3.15 ppm; furthermore, L4N_ 

decoupling resulted in significant change in signal shape around 1.75 ppm, an observation in 

agreement with the result that g-protons are more extensively coupled to 14N than are IL -pro- 

tons. 
6 

Irradiation at 1.75 ppm resulted in a 10% Nuclear Overhauser Effect (NOE) in the 3.87 

ppm signal (Hx); therefore, the -CH2CCOMe group is axial in i. The two C-2 proton assignments 

were made on the basis of their splitting pattern. It should be noted that in accordance with 

the configuration derived from the NOE, W-type couplings were observed between Hy/2-H,x, and 

between Hx/N-Me; the two couplings show that rotation of the axial -CH2COOMe group is restricted 

This restricted rotation of the axial methylene group was also found in the minor isomer of N- 

bensylation of N-methyl-trans-decahydroquinolines Thus the bensyl protons of the fluoroborate 

(4, Ph instead of C02Me) appeared as the AB portion (Hx at 4.61 and Hy at 4.16 ppm) of an ABX 

system with splitting patterns similar to 4: 
JHy/2-Hax 

1.2 Hz; JHx,Me0.7 Hz; JHx,Hy 13.3 Hz. 

II-I the major isomer (2, Ph instead of C02Me) they appeared as 

at 4.37 ppm, JH ,H 13.3 Hz, which as in 2 was not coupled to 

x Y 
shifts also provided a suitable means for differentiating the 

rivative 5, the N-Me peak at higher magnetic field (2.85 ppm) 

an AB quartet, Hx at 4.55 and H 
Y 

other protons. The chemical 

two epimers. In the dimethyl de- 

was assigned to the axial Me 

group as indicated by its Larger half-band width (due to W-coupling with 2-Hax and 10-H,,). In 

2 and 5 also, chemical shifts of the axial Me (3) and -CH2 groups (5) appeared at a higher field 

than their equatorial counterparts. This relation holds for a number of other axial and equat- 

orial protons (unpublished) excepting the N-benzyl stereoisomers in which the relation is re- 

versed due to the anisotropic effect of the benzyl group, i.e. axial Me at 6 2.90 and equatorial - 

Me at 6 2.87. 

Detailed PMB measurements of the major (1) and minor (2) cyanation products Led to the as- 

signment of signals as shown. Again, a clear Long-range coupling was present between 2-Hax and 

Me (J=O.4 Ha) in 1, thus indicating the Me group to be axially oriented. 
7 

In support of this 

assignment, the N-Me chemical shift in 1. was also at the higher field of 3.63 ppm (2. 3.74 ppm 

inz.) The mentioned results thus suggested that the preferred steric course of N-cyanation is 

equatorial in the present case. The same conclusion was drawn for N-methoxycarbonylmethylation 

and N-benzylation of the tertiary amine. 
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(b) 1% NMR3ectsoscopyz ---- ---- The major product of cyanation of the same base showed N-methyl, 

C-3 and C-9 signal at'higher field (A& 8.7, 3.4, and 4.1, respectiveLya) than those of the 

’ minor isomer. This is in consonance with known confomnational effects of an axial methyl 

group in the cyclohexane series.9 

(c) X_raycrysLaLLsaghy. X-ray measurements were made at room temperature using a Picker 

four-circle diffractometer with Cu K, radiation. The crystals are monoclinic with space 

group P2lfc and a213.046, k9.222 and &1.382 9, g 43.38'. The structure was solved by the 

symbolic addition procedure using three-dimensional intensity data and shows the cyano group 

in equatorial and the methyl substltuent in axial position, relative to the piperidine ring 

(1). The conventional R factor (egi ’ 
g{Foi 

‘Fc” ) is presently 0.140 and Least-squares 

refinement is proceeding. Thus structure 1 for the major product of cyanation was proven. 

Details of the X-ray crystallographic work and of chemical and spectral studies 
10 

on 

the van Braun cyanogen bromide reaction wirl be published in full papers separately. 
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