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A number  of new pa ramagne t i c  compounds were  obtained f rom 2 ,2 ,6 ,6 - t e t r ame thy l -4 -  
hydroxypiper idine  1-oxyl and 2 ,2 ,2 ,6 - t e t r ame thy l -4 -aminop ipe r id ine  1-oxyl.  

Stable iminoxyl rad ica l s  a re  not yet readi ly  acces s ib l e  subs tances ,  and methods for  thei r  synthesis  
have not been  adequately developed [1]. 

This pape r  is devoted to the synthes is  of some  new, s table  rad ica l s  of this c lass  f rom the prev ious ly  
descr ibed  2 ,2 ,6 ,6 - t e t r amethy l -4 -hydroxyp ipe r id ine  l -oxy l  (I) [2] and 2 ,2 ,6 ,6 - t e t r amethy l -4 -aminop ipe r id ine  
1-oxyl (IT) [31: 
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All of the compounds obtained have s inglet  ESR spectra ,  in the crysta l l ine  state  the integral intensi t ies  
of which re lat ive  to the standard (2 ,2 ,6 ,6 - te tramethyl -4 -hydroxypiper id ine  1-oxyl)  correspond  to the theo-  
re t i ca l ly  expected values  within t h e l i m i t s  of exper imenta l  error .  

The acylat ion of I and II was  accompl i shed  by m e a n s  of chloroacety l  chloride.  Es ter  III is formed  in 
quite high yie ld during acylat ion in absolute  media  in the p r e s e n c e  of  anhydrous pyridine or  tr ie thylamine ,  
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but it was not possible to obtain amide VIII via this route. Compounds VIII and X can be obtained in ra ther  
high yields by using the Scho t t en -Baumann  method. 

The chlorine atoms in es te r  III and amide VIII are  quite labile and can be readi ly replaced by other 
substituents. Thus the corresponding IV, V, and IX are formed smoothly by react ion with sodium iodide or  
potass ium phthalide in a polar  solvent. 

The amino group in radical  II is able to p rac t i ca l lyse lec t ive ly  reac t  with aldehydes. The cor respond-  
ing azomethines (XI-IXV) are  formed in ra the r  high yields. 

In connection with patent data [4-7], these compounds may apparently be of pract ical  interest  as light 
s tabi l izers  for polymer  mater ia l s .  

EXP E RIME NTAL 

2,2,6,6-Tetramethyl-4-chloroacetoxypiperidine l-Oxyl (III). Chloroaeetyl chloride [3.4 g (0.03 mole}] 
was added dropwtse with stirring to a solution of 5.7 g (0.034 mole) of I in 45 ml of absolute pyridine, and 
the mixture was held at room temperature for 2 h and poured into water. The precipitate was removed by 
filtration and washed with water to give 5 g (63%) of needle-shaped crystals with mp 54.5-55 ~ (from hex- 

ane). Found: C 53.0; II 7.8; Cl 14.0; N 5.5%. CIIHIgCINO s. Calculated: C 53.1; H 7.7; CI 14.3; N 5.6%. A 
complex with utrotropin had mp 147-148~ (from alcohol-ether). Found: C 52.2; H 8.3; C1 9.3; N 17.8%. 
C17H31CINsO3. Calculated: C 52.2; H 8.0; C1 9.2; N 18.0%. 

The reduction of Ill with phenylhydrazine yielded 2,2,6,6-tetramethyl-l-hydroxy-4-chloroacetoxypiper- 
idine as colorless plates with mp 93-94~ (from hexane). Found: C 52.7; H 8.1; N 5.4%. CIIH20CINO 3. Cal- 
culated: C 52.9; H 8.1; N 5.6%. 

2,2,6,6-Tetramethyl-4-phthalimidoacetoxypiperidine l-Oxyl (IV). A mixture of 7.4 g (0.03 mole) of 
�9 III and 6.0 g (0.04 mole) of potassium phthalimide was refluxed in 50 ml of dimethylformamide for 20 min, 
and the resulting mass was poured into I00 ml of cold water. The resulting orange precipitate was removed 
by filtration to give I0.I g (56%) of the phthalimidoacetate with mp 146-147~ (from alcohol). Found. C63.3; 

H 6.6; N 8.1%. C19II23N205. Calculated: C 63.5; H 6.4; N 7.8%. 

The reduction of IV with phenylhydrazine gave the corresponding hydroxylamine as colorless needles 

with mp 151-152 ~ (from aqueous alcohol). Found:C 63.1; H 6.7; N 7.4%. C~9H24N2Os. Calculated. ~ C 63.1; 
H 6.7; N 7.8%. 

2,2 ,6 ,6-Tetramethyl-4- iodoacetoxypiper idine  1-Oxyl (V). A mixture of 12.5 g (0.05 mole) of III and 
10 g of sodium iodide in 50 ml of acetone was reflttxed for 20 min. The mixture was cooled and poured into 
100 ml of water ,  and the resul t ing precipi tate  was removed by fi l trat ion and dried. Recrystal l izat ion from 
hexane gave 15.8 g (93%) of V as red p la teswi thmp60-61~ Found: C 38.5; H 5:4; N 4.3%. CltHt9NO ~. 
Calculated: C 38.8; H 5.6; N 4.1%. 

2 ,2 ,6 ,6-Tet ramethyl -4- iodomercur iace toxypiper id ine  1-Oxyl (VI). Compound V [3.4 g (0.01 mole)] 
was shaken with 20 ml of alcohol and 2 g of m e r c u r y  in a long-necked hydrogenation flask for 8 h. The mix-  
ture was decanted and f i l tered,  and the f i l t rate was vacuum-evaporated.  The fi l tered m e r c u r y  salts were  
washed with chloroform,  and the chloroform extracts  were  added to the evaporated residue. The solvent 
was evaporated to give 0.54 g (10%) of VI as orange needles with mp 119-120~ (from alcohol) that decom- 
posed on storage in light. Found: Hg 37.0%. CiiHIgHgINO 3. Calculated: Hg 37.1%. 

2,2,6,6-Tetramethyl-4-phenoxyaeetoxypiperidtne l-Oxyl (VII). This compound [9.8 g (96%)] with mp 
70-71~ (from hexane) was obtained in the same way as Ill by the reaction of 5.7 g (0.034 mole) of I and 
3.4 g of phenoxyacetyl chloride. Found. C 66.3; H 7.9; N 4.5%. CITH24NO 4. Calculated. ~ C 66.6; H 7.9; N 
4.6%. 

2,2,6,6-Tetramethyl-4-chloroaeetamidopiperidlne l-Oxyl (VIII). Chloroacetyl chloride [4.35 ml (0.075 
mole)] was added dropwise at 2-5~ to a solution of I0 g (0.058 mole) of II and 4.35 g of sodium carbonate 
in ii0 ml of water. After all of the acid chloride had been added, the reaction mass was allowed to stand 
for 30 min and filtered. Reerystallization of the precipitate from hexane gave 6.89 g (48%) of a red, finely 
crystalline powder with mp 114-115 ~ Found. ~ C 53.6; H 7.9; C1 14.5; N 1!.3%. CIIH20CIN202 . Calculated. + 
C 53.4; H 8.1; C1 14.3; N 11.3%. 

2,2,6,6-Tetramethyl-4-bromoacetamidopiperidine l-Oxyl (X). A solution of 1.97 g (0.0125 mole) of 
bromoacetyl chloride in 100 ml Of acetone was added dropwise at 2-5~ to a solution of 2.12 g (0.0125mole) 
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of II and 0.5 g of sodium carbonate  in 50-70 ml of water .  The mix tu re  was f i l te red  a f t e r  1 h, and the f i l t ra te  
was vacuum-evapora ted .  The rad ica l  was ex t rac ted  with ch lo ro fo rm and dr ied  with m a g n e s i u m  sulfate.  
Evapora t ion  of the solvent  gave 2.16 g (60%) of orange c rys t a l s  with mp 112-114 ~ C (from c h l o r o f o r m - h e x -  
ane). Found: C 45.7; H 6.9; Br 27.1; N 9.4%. CllH20BrN202. Calculated: C 45.2; H 6.9; Br 27.3; N 9.6%. 

2 ,2 ,6 ,6 -Te t r ame thy l -4 - iodoace tamidop ipe r id ine  1-Oxyl (IX). A 3~g (0.012 mole) sample  of VIII in 15 
ml  of acetone was ref luxed with 5 g of sodium iodide for  1 h. The prec ip i ta te  was r e m o v e d  by f i l t ra t ion,  
and the solvent  was r e m o v e d  f rom the f i l t ra te  by dis t i l la t ion to give 2.26 g of IX with mp 119-120~ (from 
hexane). Found: C 38.9; H 6.0; N 8.3%. CI1H20N20 2. Calculated: C 39.0; H 5.9; N.8.3%. 

2 ,2 ,6 ,6 -Te t ramethy l -4- [ (2-hydroxybenzyl id ine)amino]p iper id ine  1-Oxyl (XI). A solution of 9.2 g (0.076 
mole) of sa l icyla ldehyde in 10 ml  of isopropyl  alcohol was added to a hot solution of 13 g (0.076 mole)  of II  
in 50 ml  of isopropyl  alcohol,  and the mix tu re  was heated to the boiling point, and cooled, and poured into 
twice its volume of wa te r  to give 19.2 g (91%) of a r ed  prec ip i ta te  with mp 155-156 ~ C (from ethanol). Found: 
C 69.5; H 8.4; N 9.9%. Ci6H23N202. Calculated: C 69.8; H 8.4; N 10.2%. 

2 ,2 ,6 ,6 -Te t ramethy l -4 - [ ( fu r fu ry l idene)amino]p iper id ine  1-Oxyl (XII). This compound (90%), with mp 
136.5-137.5~ (from alcohol),  was s i m i l a r l y  obtained. Found: C 67.6; H 8.7%. C14H21N202. Calculated: C 
67.4; H 8.5%. 

2 ,2 ,6 ,6 -Te t r ame thy l -4 - [  (3-methoxy-4-hydroxybenzyl idene)am[no]piper id ine  1-Oxyl (XIII). A mix tu re  
of 3 g (0.012 mole) of II, 2.67 g (0.012 mole) of vanill in,  and 60 ml  of benzene was ref luxed until the azeo-  
t rop ic  dis t i l la t ion of wa t e r  ceased.  The solvent  was r e m o v e d  by dist i l lat ion,  and the res idue  was r e c r y s -  
ta l l ized f r o m  benzene to give 5 g (93%) of a product  with mp 130-131~ Found: C 66.9; H 8.4; N 9.4%. 
C17H25N203. Calculated: C 66.9; H 8.3; N 9.1%. 

2 , 2 , 6 , 6 - T e t r a m e t h y l - 4 -  [ (3 ,5 -d i - te r t -bu ty l -4-hydroxybenzyl idene)amino]p iper id ine  1-Oxyl (XIV). This 
compound (47%), with mp 162-163~ (from aqueous alcohol),  was s i m i l a r l y  obtained. Found: C 74.4; H 10.2; 
N 7.2%. C14H39N202. Calculated: C 74.4; H 10.1; N 7.2%. 
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