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The product of condensing 1,2,5-trimethylpiperidin-4-one with aniline has been in- 
vestigated by NMR spectroscopy. Three isomers of N-(l,2,5-trimethyl-4-piperidyl- 
idene)aniline have been identified differing in the configuration of the methyl 
groups at C 2 and C 5 of the piperidine ring and the Z,E isomerism about the C=N 
bond. Traces of the enamine tautomeric form of the imine were also detected. 3JHH, 
IJcH, and IJcc spin-spin couplings were used to determine the structural configura- 
tion of the isomers. 

There is interest in the stereochemistry and isomeric composition of azomethines obtained 
from 1,2,5-trimethypiperidin-4-one since they are starting materials for the synthesis of com- 
pounds showing promising biological activity. 

We have previously reported the reduction products [i] of N-(l,2,5-trimethyl-4-piperidyl- 
idene)aniline (I) and its reaction with acetylenedicarboxylic ester [2] together with their 
steric structures. Up to now the isomers and conformers of imine I have not been reported 
in the literature due both to its instability and to the complex isomeric composition of I. 

For imine I there are four possible isomers -- two cis (Ic Z and Ic E ) and two trans (ItZ and 
It E) isomers with Z and E configurations about the C----N bond. However there were only three 
I~C NMR signal s in the region 172-176 ppm corresponding to the chemical shift (CS) of a qua- 
ternary iminecarbon atom [3], i.e., there were three imine forms in the ratio IA:IB:IC = 3.5: 
1.6:1. In order to determine the configuration of these isomers the IH and 13C NMR spectra 
were analyzed and the NMR parameters measured (Tables 1-4) using the INADEQUATE [4] and 2D 
heteronuclear correlation (IH, 13C COSY [5]) spectroscopic methods. 

Comparison of the direct IJ(C3, C 4) and iJ(C4, C 5) spin-spin couplings (SSC) with respect 
to the stereospecificity of these SSC related to the unshared electron pair of the nitrogen 
atom in the imines [6] points to an E-configuration about the C=N bond in isomers IA and 
IB and the Z-configuration in IC. The vicinal 3JHH SSC of azomethine IA (Table 2) differ lit- 
tle from the analogous constants in the trans-isomer of 1,2,5-trimethylpiperidin-4-one and point 
to a chair conformation of the piperidine ring with an equatorial orientation of the methyl 
substituents. 
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Supporting evidence comes from the l~C CS for the C 2, and C 5, atoms which also differ 
little from the 13C CS of the starting piperidone. As was to be expected the direct zJCH SSC 
was stereospecifically related to the unshared electron pair of the amine nitrogen atom and 
to the T-orbital of the C----N bond: IJ(C6, Hea) < IJ(C6, H6e), IJ(C3,H3a) < IJ(C3, H3e)" The 
IJ(C 2, H 2) and IJ(C s, H 5) SSC data for IC point to an equatorial and axial orientation, re- 
spectively, for the methyl groups at C 2 and Cs. 
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TABLE i. Proton Chemical Shifts for the Azomethine I Iso- 
mers (400 MHz, TMS) (6, ppm) 

Protons 
Isomer 

2 3a 2-Clla 5-CH3 N--CHs C6H~ 

IA 
IB 
IC 

2.04 
2,50 
2,16 

1,87 
2.17 
2,59 

3e 5 

2,42 2,74 
2,32 2,72 
2,28 2,62 

6a 6e 

2~10 3,09 
�9 2,67 

2,24 2,65 

1,03 
094 
112o 

1.15 
1,28 
1,24 

2,31 
2.33 
2.26 

6,67., .  7,27 
6,57... 7,27 
6,57... 7,30 

*Signal could not be assigned. 

TABLE 2. Spin-Spin Coupling of Protons in Isomers IA, IB, IC 
in Hz 

Isomer 

IA 
IB 
IC 

geminal 

3a,3e I 6a.Se 
% J 

-13,7 I 
- -  14,,0 
--14,0 * 

Ring spin-spin couplings 

2,3-cis 

2,8 
413 
2,9 

I Methyl spin-spin 
couplings 

.ic 1 ,, vicin.1 
2,3-trans 5,6-cisI5,6_transl 2,2-CH. 1 5.5-C1h 

11.6 5~0 I 1,5 6. l 6,6 
7.2 * 615 * 

11,8 3,5 1,7 6,1 7,1 

*Could not be measured. 

C~HS 

C H ~ N ~  

CH~ CH~ 
IC O J)  

C o m p a r i s o n  o f  t h e  ~ J ( C  5, C 5 , )  f o r  i s o m e r s  IA a n d  IC  s h o w s  t h e  f o l l o w i n g  o r i e n t a t i o n a l  
dependence: zJ(Cs, Cs, a) < zJ(Cs, Cs,e). The analogous values for IB occupy an intermediate 
position and point to a conformational equilibrium. 

1N 

KI (Ze, 5a) IB (IcE) KZ (Ca. 5e) C6115 

The conformational heterogeneity of isomer IB was also confirmed by the iJ(C2, H 2) and 
ZJ(C s, H s) values, the Z3C CS of atoms C 2, and C S,, and the sTtrans~2,s vicinal SSC. Assuming 

as limiting values iJ(Cs, C5, e) = 37.5 Hz (IA) and zJ(Cs, C5, a) = 33.9 Hz (IC) it is possible 
to estimate the conformational population of K1 and K2 as nl< I = 56% and nK2 = 44%. 

The PMR spectrum of azomethine I in the region 0.9-1.6 ppm showed the methyl group dou- 
blets of isomers IA, IB, and IC but also a singlet at 1.56 6 assigned to a fourth isomer ID 
(ratio IA:IB:IC:ID = 19.3:8.9:5.6:1). With the integrated intensities in mind for ID there 
were also observed two broadened doublets (each 1 proton) at 2.94 and 3.20 ppm with SSC 16.1 
Hz. These signals can be assigned to the protons 5-CH3, 6a and 6e (with 2j = -16.1 Hz) of 
the A 4 piperidine fragment in ID. 
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TABLE 4. Direct i3C-i3C SSC (Hz) in Isomers IA, 
IB, and IC 

Isomer 2,2" 2,3 3,4 4,5 5,5' 5.6 

IA 
IB 
IC 

39,1 
37,0 
38,8 

34,5 
34,2 
34,9 

36,7 
36,1 
4,~,5 

45,3 
45,4 
36,1 

37,5 
35,9 
33,9 

34,4 
34,0 
34,4 

From this ZH and Z~C NMR data the following scheme for imine-enamine tautomerism of 
the Schiff base I can be invoked (the percentage of each isomer is shown in brackets): 

CHiN N"~C~H5 \ 

cII~ c u r  , , NH%U 5 
"~L--CH 5 

I•56r.) ID (3r.) 

. . . ~ ~  ' , \  
N cH~ \ ,, 

c.~ c.~ ~ , . , ,  c . f  %(~ ....... x\, 

CH3 

N 
i 

IB (s~r.) csH5 

C_sH 5 

C H 3 - - N ~  
CH~ CH z 

IC (15~) 

EXPERIMENTAL 

N-(l,2,5-Trimethyl-4-piperidylidene)aniline was obtained by the method in [7]. IHand 13C 
NMR spectra were recorded on a Bruker WM-400 spectrometer. Direct ~3C-I~C SSC were measured 
using the INADEQUATE pulse sequence [4] with natural isotopic abundance. The iH and Z~C COSY 
2D spectra were obtained using a standard pulse sequence [5]. 

1~ 
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3. 
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