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A large number  of ni t roxyl  rad ica l s  of the piperidine s e r i e s  has been synthesized at the p resen t  t ime 
[1, 2], but up to now the inser t ion  of functional subst i tuents  in the 3 position of the i r  piperidine r ing is a d i f f i -  
cult  task.  

In the p re sen t  pape r  we studied a poss ib le  route for  the synthes is  of 3-subst i tu ted  t r i ace toneamine  de -  
r iva t ives  and the n i t roxyl  rad ica l s  cor responding  to them,  which is based on the condensat ion of enamines  (I) 
and (II) with Mannich ba se s  (III) and the subsequent  hydro lys i s  of the condensat ion products  (IV) and (V) by 
t r e a t m e n t  with HCI. The oxidation of the thus obtained 3-subst i tuted t r i ace toneamines  (VI) with the H202-  
Na2WO 4 s y s t e m  leads to the paramagne t ic  1,5-diketones (-VII), which have both theore t ica l  and p rac t i ca l  in te res t ,  

N Nff il CH~CH2COR _ _ _ .  
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The s ta r t ing  enamines  (I) and (II) we re  obtained in 75-80% yie lds  by the reac t ion  of 2 ,2 ,6 ,6 - t e t r ame thy l -  
4-oxopiper idine  with morphol ine  and piperidine [3]. The y ie lds  of the products  exceed 80% in the condensat ion 
and acid c leavage s teps  and a r e  50-95% in the oxidation step.  

Ni t roxyl  r ad ica l  (VIIa) was obtained by the d i r ec t  a ikylat ion of the 2 ,2 ,6 ,6 - t e t r ame thy [ -4 -oxop ipe r id ine -  
1-oxyl  morphol ine enamine (VIII) with the Mannich base  (IHa) and subsequent  chromatograph ing  of the conden-  
sat ion product  (without isolating it f rom the reac t ion  mixture)  on A [203, during which p roce s s  this product  is 
conver ted  to (VIIa). 
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The reac t ion  of enamines  with Mannich bases  apparent ly  p roceeds  by the c l e a v a g e - a d d i t i o n  mechan ism 
[4]. The c~,fi-unsaturated ketone Mannich bases  that a re  formed during decomposi t ion  add to the enamines  by 
the usual mechan i sm [5]. As was es tabl i shed by us, ac ry ion i t r i l e ,  benzyl ideneacetone,  and ethyi acry la te  do 
not r e a c t  with enamines  (I) and (H) under the conditions of the condensat ion reac t ion  (100% dioxane). 

The s t ruc tu re  of the obtained compounds was conf i rmed by the IR, NMR, and m a s s  spec t ra  ( fable  1). 
The IR spec t ra  of (IVa, b) and (V) have bands in the 1680-1690 (ArC =O) and 1660-1670 cm -1 (C =C = - N  <) 
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regions,  while the lat ter  disappear  in the spectra  of (Via, b) arid (VIIa). and bands appear in the 1700-1710 
cm -t region (C = O). The IR spec t rum of (IVc) has a band at 1670 cm -t (at 1695 cm -I af ter  hydrolysis) .  

Products  (IV) and (V) do not contain the possible i somers  at the double bond. The NMR spectra  of these 
compounds have a singlet (5 4.76 ppm) (1H) that belongs to the vinyl proton of the piperidine ring in the 5 posi -  
tion and a multiplet (1H) (6 1.8 ppm) that belongs to the proton of the piperidine ring in the 3 position. 

The EPR spectra  of (vIIa-c) as c rys ta l s  r ep resen t  a single signal. Solutions of the radicals  in benzene 
give tr iplet  spectra  with a splitting of 1 5 . 6 0 e  between the components.  

EXPERIMENTAL 

The NMR spectra  were obtained on a Varlan H-100 instrument in (CD3)fCO solution for (IVa-~z), and in 
CCI 4 solution for  (via-e) (TMS was the internal standard). The I:R spectra  were obtained on a Speeord ins t ru-  
ment,  while the mass  spectra  were  taken on an RMU-6D instrument at an ionizing voltage of 70 eV. 

4-Morphol ino-2 ,2 ,6 ,6- te t ramethyl - l ,2 ,5 ,6- te t rahydropyr id ine  (I). A solution of 77.6 g (0.5 mole) of 
2 ,2 ,6 ,6- te t ramethyl-4-oxopiper id ine ,  52.5 g (0.6 mole) of morpholine,  and 0.5 g of benzoic acid in 300 ml of 
toluene was refluxed in a flask, equipped with a D e a n - S t a r k  trap,  until the liberation of water  ceased (8-8 h), 
a f ter  which the toluene was distilled off. Vacuum distil lation of the residue gave 89.5 g of (I). Compounds (II) 
and (VIII) were  obtained in a s imi la r  manner.  

2,2,6,6 -To t ramethy 1-3- (2 -benzoyle thyl) -4-morpho lino-1,2,3,6 -tetrahyd ropyridine (IVa)o A solution of 
22.4 g (0.1 mole) of (I) and 24.1 g (0.12 mole) of l -pheny l -3 -d i e thy lamino- l -p ropano l  (IIIa) in 75 ml of dioxane 
was refluxed until the liberation of diethylamine ceased (20-24 h), af ter  which the solvent was distilled off. 
The residue,  which changed to a solid on standing, was recrys ta l i i zed  f rom isopropanol to give 31.4 g of (IVa). 
Compounds (IVb, c) and (V) were  obtained in a s imi la r  manner.  

2 ,2 ,6 ,6-Tet ramethyl-3-(2-benzoyle thyl ) -4-oxopiper id ine  (Via). A solution of 3.6 g of crude (IVa) in 10% 
HCI solution was treated with active carbon and left to stand for 24 h. The solution was fi l tered,  made alkaline 
with 40% NaOH solution, and the obtained c rys ta l s  were separated,  washed with water ,  and recrys ta[ l ized  f rom 
isopropanol.  We obtained 2.75 g of (IVa). Compounds (VIb, c) were obtained in a s imi lar  manner.  

2 ,2 ,6 ,6-Tet ramethyt -3- (2-benzoyle . thyi ) -4-oxopiper id ine- l -oxyl  (VIIa). To a solution of ! .8  g (0.063 mole) 
of (Via), 0.1 g of Tri lon B, and 0.1 g of NafWO 4 in 10 ml of methanol was added 1.6 ml of 30% H202 solution, 
and the mixture was left to stand in the dark for severa l  days until the convers ion of (via) was complete. The 
react ion course  was checked chromatographical ly .  At the end of react ion the mLxture was treated with 10 m[ of 
water ,  and the obtained c rys ta l s  were separated and recrys ta l l ized  from isopropanol. We obtained 1.8 g of 
(VIIa). Compounds (VIIb, e) were obtained in a s imi lar  manner.  

We also obtained (VIIa) by the react ion of 1,2 g (0.005 mole) of ('VIII) with 1.2 g (0.006 mole) of (IIIa) and 
subsequent chromatographing of the product on AlfO a, using CHC[ 3 as the eluant. We obtained 0.9 g (60?0) of 
(VIIa). The mixed melting point with the above descr ibed sample was not depressed.  Both samples had identical 
IR spectra .  

C O N C L U S I O N S  

i. The aikylation of 2,2,6,6-tetramethyl-4-oxopiperidine enamines with Mannich bases gave 3-(2-acy[- 
ethy I)-2,2,6,6-tetramethy l-4-oxopiperid ine s, which were converted to the correspond ing nitroxyl radica[s by 
oxidation with the H202-Na2WO 4 system. 

2. Analogous stable products can be obtained by the hydrolysis of the alkylation products of 2,2,6,6- 
tetramethy l-4-oxopiperidine-l-oxyl enamines with Mannich bases. 

i .  
2. 
3. 
4. 
5. 
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