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A method of synthes is  of an independent f r ee  rad ica l ,  e x t r e m e l y  stable in a i r ,  has  been p roposed  p r e -  
v ious ly  by one of us [1-6], which has  proved  to be of use  in the solution of ce r t a in  specif ic  p r o b l e m s  of 
c h e m i s t r y  [7-9], phys ics  [10], and biology [11-13]. 

The p re sen t  communica t ion  is devoted to a new s e r i e s  of independent r ad ica l s  being amides  and 
e s t e r s  r e p r e s e n t e d  by the genera l  fo rmula  
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X-----NHCOOCH3 ( I ) ;  OCOCH:CH~ (II); 0COC(CHa)=CH.~ (III); 
OCOCH=CH--C6H5 (IV);  NHCOCH~CH2 (V); NHCOC(CHa)=CH2 (VI); 
NHCOCH=CH--CsH5 (VII); NHCOCH=CHCH~ (VIII); 0COC6H4CstI4COOH (IX); 

NHCOCH2CH2CHa (X);  NHCOCH2CHa (XI);  NHCON(C[-Ia)2 (XII); 
OCOCHeCHeCH, (XIII) 

The new rad ica l s  were  smoothly  obtained by the se lec t ive  reac t ion  of 2 , 2 , 6 , 6 - t e t r a m e t h y l - 4 - h y d r o x y -  
and of 2 , 2 , 6 , 6 - t e t r a m e t h y l - 4 - a m i n o p i p e r i d i n - l - o x y l s  [14, 15] with the cor responding  acid chlor ide in p y r i -  
dine or  t r i e thy lamine  as medium.  The compounds,  se l f -conta ined  r ad ica l s ,  were  br ight  red c rys ta l l ine  sub-  
s t ances ,  s table  in a i r ,  r ead i ly  d is t i l lable  in vacuum without decomposi t ion .  

E X P E R I M E N T A L  

2 , 2 , 6 , 6 - T e t r a m e t h y l - 4 - c a r b o m e t h o x y a m i n o p i p e r i d i n - l - o x y l  (I) o To a solution of 3.3 g 2,2,6,6- t e t r a -  
m e t h y l - 4 - a m i n o p i p e r i d i n e - l - o x y l  in 40 ml  benzene and 15 ml  pyridine was added, with s t i r r i ng ,  a solution 
of 1.65 g f r e sh ly  dis t i l led methyl  ch lo ro fo rma te  in 20 ml  benzene.  After  s t i r r ing  for  7 h at room t e m p e r a -  
ture  the solution was f i l t e red  f r o m  the p rec ip i t a t e  of pyr id ine  hydrochlor ide  and condensed in vacuum.  The 
substance  obtained was ch romatographed  on a column of A1203 using a mix ture  of CHC13 and ethyl ace ta te  
(2 : 1) as eluant.  After  concentra t ing  the eluate  1o8014 g (45%) (I) was obtained as pink needles  ( f rom pen-  
tane) of mp 128.5~ Found %: C 57.63; H 9.27; N 12.58. CllH21N203. Calculated %: C 57.61; H 9~ N 12o22o 

2 , 2 , 6 , 6 - T e t r a m e t h y l - 4 - a c r y l o y l o x y p i p e r f d i n - l - o x y l  (II). Into a d ry  two-necked  f l a sk  fi t ted with m e r -  
cu ry  sea led  s t i r r e r  and dropping funnel with ca lc ium chloride tube, was put a solution of 3 ~ g 2 , 2 , 6 , 6 - t e t r a -  
m e t h y l - 4 - h y d r o x y p i p e r i d i n - l - o x y l  in 90 ml abs .  benzene and 18 ml  t r ie thylamine~ Acryl ic  acid chlor ide  
(1.58 g) in 30 ml  abs .  benzene was added with s t i r r ing  to the solution obtained. After  the addition of all  the 
acid chlor ide the reac t ion  mix tu re  was s t i r r e d  at r oom t e m p e r a t u r e  for  4 h, the p rec ip i t a te  of t r i e t h y l -  
amine hydrochlor ide  which had s epa ra t ed  was r emoved  by f i l t ra t ion,  the benzene and t r i e thy lamine  evapo-  
ra ted  and the solid res idue  ch romatographed  on a column of AlaO 3 (eluant CHCla). The lower  ro se  co lored  
zone moved into the eluate f r o m  which 2.03 g (51.5%) (II) was i so la ted  a f t e r  evapora t ion  of the ch lo ro fo rm.  
The subs tance  was pur i f ied  by subl imat ion and subsequent  r ec ry s t a l l i z a t i on  f r o m  hexane;  br ight  orange  
neeldes  of mp 102.5-103 ~ Found %: N 6.06. C12H20NO 3. Calculated %: N 6.19. 

2 , 2 , 6 , 6 - T e t r a m e t h y l - 4 - m e t h a c r y l o y l o x y p i p e r i d i n - l - o x y l  (III). F r o m  3.3 g 2 , 2 , 6 , 6 - t e t r a m e t h y l - 4 -  
hyd roxyp ipe r i d in - l - oxy l  was obtained in a s i m i l a r  manner ;  2.44 g (51.5%) pa ramagne t i c  me thac ry la t e :  pink 
lus t rous  p la tes  of mp 88.7 ~ ( f rom hexane),  r ead i ly  soluble in CC14, benzene,  CHCla, acetone,  methanol ,  
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nitromethane;  insoluble in water ,  readi ly sublimable in vacuum: R f  0.52. Found %: C 64.83; H 9.39; N5.72. 
C13H22NO3o Calculated %: C 64.97; H 9023; N 5.83. 

The authentic es te r  was obtained under analogous conditions f rom 3.3 g 2 ,2 ,6 ,6 - te t ramethy l -4-hy-  
d roxypiper id in - l -oxy l  and 2.46 g f i -chloroisobutyr ic  acid chloride in a yield of 2.4117 g (49.9%); R f  0.52. 

2,2,6 ~6-Tet ramethyl -4-c innamoyloxypiper id in- l -oxyl  (IV). Obtained s imi lar ly  f rom 3.3 g 2,2,6,6- 
t e t r amethy l -4 -hydroxyp ipe r id in - l -oxy l  and 2.9g cinnamic acid chloride in a yield of 1.1246 g (29~ bright 
orange lus t rous  needles of mp 101 ~ (from hexane). Found %: C 71.95; H 8.08; N 4.46. CIsH24NO 3. Calcu- 
lated %: C 71.50; H 8.00; N 4.63. 

2 ,2 ,6 ,6 -Te t ramethy l -4 -ac ry lamidop ipe r id in - l -oxy l  (V). To a solution of 2.2 g 2 ,2 ,6 ,6- te t ramethyl -4-  
aminopiper id in- l -oxyl  in 70 ml abs. benzene and 12 ml t r ie thylamine was added over ~2 h with s t i r r ing  a 
solution of 1.06 g acryl ic  acid chloride in 20 ml abs. benzene. After 4 h s t i r r ing  at room tempera ture ,  the 
benzene solution was f i l tered f rom the precipi tate  of t r ie thylamine hydrochloride which had separated,  the 
benzene and excess  t r ie thylamine were evaporated off and the residual  red crysta l l ine  substance chromato-  
graphed on A1203 using a mixture o f  CHC13 and ethyl acetate (2 : 1) as eluant. After evaporating the eluate 
1.498 g (56.8%) amide was obtained; dark red needles of mp 148-149 ~ (from benzene). Found %: C 63.85; 
H 9.41; N 12.48. C12H21N202. Calculated %: C 63.96; H 9.40; N 12.48. 

2 ,2 ,6 ,6 -Te t ramethy l -4 -methae ry lamidop ipe r id in - l -oxy l  (VI). Obtained s imi la r ly  f rom 0.55 g 2,2,6,6- 
t e t r ame thy l -4 -aminop ipe r id in - l -oxy l  in 10 ml abso benzene and 3 ml t r ie thylamine,  and 0.306 g metha-  
c ryc l ic  acid chloride in 5 ml benzene. After chromatography on A120 3 (eluant-CIIC13) and recrys ta l l iza t ion  
f rom heptane 0.4323 g (61.2%) amide was obtained; yellow glistening plates of mp 149-150 ~ Found %: N 
11.91. C13H23N20 2. Calculated %: N 11.70. 

2 ,2 ,6 ,6 -Te t ramethy l -4-c innamoylamidopiper id in - l -oxy l  (VII). Obtained s imi la r ly  f rom 2.2 g 2,2,6,6- 
t e t r ame thy l -4 -aminop ipe r id in - l -oxy l  in 60 ml abs. benzene, 12 ml tr iethylamine and 1.94 g cinnamoyl chlo-  
ride in 20 ml benzene. After chromatography on A120 3 (eluant - a mixture of CHCI~ and ethyl acetate,  2 :1 )  
2.2085 g (62.8%) amide was obtained; fine pink needles of mp 178-178.5 ~ (from benzene), insoluble in hexane 
and heptane. Found %: C 72.03; H 8.30; N 9.56%. CisH25N202. Calculated %: C 71.73; H 8.36; N 9.30. 

2 ,2 ,6 ,6 -Te t ramethy l -4 -c ro tony lamidop iper id in - l -oxy l  (VIII). Obtained s imi lar ly  f rom 2.2 g 2,2,6,6- 
t e t r amethy l -4 -aminop ipe r id in - l -oxy l  in 60 ml abs~ benzene, 12 ml t r ie thylamine and 1.22 g crotonic acid 
chloride in 20 ml  benzene. After chromatography on A1203 (eluant - a mixture of CHC13 with ethyl acetate,  
2 : 1) 1.48 g (53.3%) amide was obtained; pink needles of mp 155-156 ~ (from benzene); R f  0.69. Found %: 
C 65.44; H 9.90; N 11.74. C13H23N20 2. Calculated %: C 65.25; H 9.69; N 11.71o 

2 ,2 ,6 ,6 -Te t r ame thy l - l -oxy l -4 -p ipe r idy l  Diphenoic Acid Es ter  (IX). To a solution of 1.08 g 2,2,6,6- 
t e t r amethy l -4 -hydroxyp ipe r id in - l -oxy l  in 6.5 ml abs. pyridine was added 1.56 g diphenoic acid chloride and 
the mixture heated for  3 h 15 min with a reflux condenser  fitted with a calcium chloride tube. After cooling, 
the mixture was poured onto 100 g crushed ice and the solution acidified with dilute HC1 to pH 4. The p r e -  
cipitated yellow res iny  substance was extracted with CHC13. The ch loroform extract  was shaken with a 
dilute soluti on of sodium carbonate which was subsequently acidified with conc. HC1. The solid which sep-  
arated was once again extracted into CHC13, the chloroform solution was washed with water  and dried with 
Na2SO 4. The major  portion of CHC13 was evaporated under reduced p re s su re  and the residue poured onto a 
large watch glass .  After evaporation of CHC13, a substance was obtained which was rec rys ta l l i zed  suc-  
cess ively  f rom mixtures  of cyclohexane,  benzene,  and acetone with hexane. Yield 0.81 g {29.3%) of orange 
p r i sms  of mp 159-160 ~ Found %: C 70.01; H 6.58; N 3.55. C23H26NOs. Calculated %: C 69.69; H 6.61;N3.53.  

2 ,2 ,6 ,6 -Te t ramethy l -4 -bu ty ramidop iper id in - l -oxy l  (X). To a two-necked round-bot tomed flask, con-  
taining 2 g amino radical  in 30 ml abs. benzene and 5 ml tr iethylamine was added dropwise with s t i r r ing  a 
solution of 1 g n-butyr ic  acid chloride in 20 ml abs.  benzene. After s t i r r ing  for 5 h at room tempera ture  
the precipi ta te  of t r ie thylamine hydrochloride which had separated was f i l tered off, washed severa l  t imes 
with small  quantities of benzene and the solution obtained evaporated under vacuum~ A bright red res in  
remained in the flask which, after  standing for 2 days was converted into bright red c rys t a l s .  On ch roma-  
tography on a column packed with A1203 (eluant - CHC13), the lower red zone was removed and the solvent 
evaporated under reduced p re s su re .  An oil remained which solidified on cooling. A pink colored substance 
(1.9487 g: 80.8%) was obtained having mp 84 ~ (from hexane). The substance was v e r y  soluble at room t e m -  
pera ture  in C C14, acetonitr i le ,  n i t romethane,  acetone, CHC13, benzene, ethyl alcohol, and methanol. Found %: 
C 64.30; H 10.17; N 11.85. Ct3H25N202 . Calculated %: C 64.67; H 10.44; N 11.61. 
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2,2,6,6-Tetramethyl-4-propionamidopiperidin-l-oxyl (XI). Obtained similarly- by the me thod de- 

scribed for the butyramide with a yield of 0.7965 g (70.61%) from 1 g amino radical in 25 ml benzene and 
5 ml triethylamine, and 0.46 g propionyl chloride in 25 ml abs. benzene. Light pink needles of mp 101.5 ~ 
(from heptane). Found %: C 63.11; H 10.06; N 12.43. C12H23N202 . Calculated %: C 63.40; H 10.20; N 12.33o 

N,N-Dimethyl-N'-(2,2,6,6-tetramethyl-l-oxyl-4-piperidyl)urea (XII). Obtained according to the 
method described above from 2 g amino radical in 30 ml abs. benzene with 5 ml triethylamine, and 1.07 g 
dimethylearbamoyl chloride in 30 ml benzene in a yield of 1.7564 g (72.6%). Amide (XII) formed red crys- 
tals of mp 173 ~ (from benzene); it was insoluble in hexane and heptane but easily soluble in acetonitrile, 
methanol,  acetone,  n i t romethane ,  and water .  Found %: C 59.26; H 9.68; N 16.98. C12H24N302. Calculated %: 
C 59.48; H 9.98; N 17.34. 

2 ,2 ,6 ,6 -Te t r ame thy l -4 -bu ty ry loxyp ipe r id in - l -oxy l  (XIII). To a solution of 17.2 g 2 ,2 ,6 ,6 - t e t r amethy i -  
4 -hydroxyp ipe r id in - l -oxy l  in 150 ml abs. benzene and 25 ml t r ie thy lamine ,  was added a solution of 13 g 
n-butyryl  chlor ide  in 150 ml benzene.  After s t i r r ing  for  5 h the precipi ta te  of t r ie thylamine  hydrochlor ide ,  
which had separa ted ,  was f i l t e red  off.~ the solvent evaporated under  reduced p r e s s u r e  and the liquid ob-  
ta inedchromatographed on a column packed with A1203. The lower  red  zone was eluted, the solvent evapo-  
ra ted  in vacuum and the liquid remaining twice dist i l led in vacuum at 95-97 ~ (0.1 ram). The e s t e r  (16.0624 g: 
66.5%) was obtained as a liquid which, af ter  standing for  a month, c rys ta l l i zed  in fine bright  red needles  of 
nap 28 ~ Found %: C 65.06; H 9.89; N 5.72. C13H24NO 3. Calculated %: C 64.43; H 9.98; N 5.78. 

C O N C L U S I O N S  

A se r i e s  of separa te  2 ,2 ,6 ,6 - t e t r ame thy l - l - oxy l -4 -p ipe r idy l  amides and e s t e r s  of carboxyl ie  acids 
has been synthesized.  
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