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Recent ly  many  s tab le  iminoxyl  rad ica l s  have found b road  and va r i ed  applicat ion [1-4] as a r e su l t  of 
success fu l  development  of a method fo r  the i r  synthesis  with react ions  which do not affect  the f r ee  va lence  
[5-11]. Works  assoc ia ted  with the use  of f r e e  rad ica l  " labe ls"  and "probes"  for  the invest igat ion of po ly-  
m e r s  and pro te ins  [12-16] have rece ived  pa r t i cu l a r ly  wide attention. 

This communicat ion  is a continuation of work begun by us on synthesis  [17] of new individual s table  
iminoxyls  of the hydrogenated pyr id ine  s e r i e s .  
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R = (CH2)~CA2ONH (I); (C2H~)~NCONtt (II); C6I-IsCHBrCONI-I (III); 
e6HseHC1CONH (IV); CH3(CH~)~CO0 (V); C~sH~EONI-I (VI); 

Ci~l-I35CONH (VII); Ci~H~sCO0 (VIII); C~6H330C.I-I~CO0 (IX) 

The rad ica l s  synthes ized  by us,  apar t  f r o m  (V), a re  c rys ta l l ine  red compounds,  ve ry  s table  in r e l a -  
tion to oxygen and heating. 

EXPERIMENTAL 

2, 2, 6, 6-Tetramethyl-4-trimethylaeetamidopiperidin-l-oxyl (I). To a solution of 1.79 g of 2, 2, 6, 6- 
tetramethyl-4-aminopiperidin-l-oxyl in 35 ml of abs. benzene and 4 ml of triethylamine was added drop- 
wise with stirring a solution of 1.5 g of trimethylaeety[ chloride in 25 ml of abs. benzene. After stirring 
for 5 h the precipitated triethylamine hydrochloride was filtered and the solution was evaporated at reduced 
pressure. The residue remaining after evaporation was chromatographed on a column of A1203, eluting the 
lower red zone (CHCI 3 as eluent). The chloroform was evaporated and the solid residue was recrystallized 
from CCI 4. We obtained 2.15 g (84.4%) of amide (I) as rose-colored needles having mp 179~ Found: C 

66.07; H 10.58; N 10.86%. Ci4H27N202 . Calculated: C 65.86; H 10.66; N 10.97%. 

2, 2, 6,6-Tetramethyl-4-diethylcarbamidopiperidin-l-oxyl (ll). The compound was obtained analogous- 
ly to the preceding from 2 g of 2, 2, 6, 6-tetramethyl-4-aminopiperidin-l-oxyl and 1.36 g of diethylcarbamyl 
chloride in a yield of 83.5% (2.25 g). Amide (II) forms orange needles having mp 153-154~ (from heptane). 
Found: C 61.98; H 10.37; N 15.43%. CI4H28N302. Calculated: C 62.20; H 10.43; N15.53%. 

2, 2, 6,6-Tetramethyl-4-~-bromophenylacetamidopiperidin-l-oxyl (Ill). To a solution of 3 g of fresh- 
ly dist i l led ~ - b r o m o m a n d e l y l  b romide  in 35 ml  of abs.  benzene and 5 ml of t r ie thylamine  over  30 min was 
added dropwise a solution of 1.72 g 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  in 35 ml  of benzene.  
After  s t i r r i ng  for  4 h the p rec ip i t a t ed  t r i e thy lamine  hydrochlor ide  sa l t  was f i l te red  with suction and the 
solution was evapora ted  in vacuum.  An oil was obtained f r o m  which by thin l ayer  ch romatography  on A1203 
(CHC13 as eluent) were  isolated yellow c ry s t a l s  having mp 151~ (from heptane); Rf 0.36; yield 0.920 g (25%). 
Found: C 55.62; H 6.55; N 7.49; Br  21.63%. C17H24N202Br. Calculated:  C 55.44; H 6.56; N 7.61; B r  21.70%. 

2, 2, 6, 6 -Te t r ame thy l -4 - ez - ch lo ropheny lace t amidop ipe r id in - l -oxy l  (IV). The compound was obtained 
analogously to the p reced ing  f r o m  2 g of ~ -ch lo romande ly l  chloride and 1.71 g of 2, 2, 6, 6 - t e t r a m e t h y l - 4 -  
aminop ipe r i d in - l - oxy l  in a yield of 1.00 g (31%). Amide (IV) is an o range -co lo red  c rys ta l l ine  ma t e r i a l  
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having mp 143.5-144.3~ (from heptane). Found: C 63.24; H 7.43; N 8.63%. C17H24N202CI. Calculated: 
C 63.05; H 7.47; N 8.65%. 

2, 2, 6 , 6 - T e t r a m e t h y l - 4 - c a p r y l o x y p i p e r i d i n - l - o x y l  (V). To a solution containing 3.44 g of 2, 2, 6, 6-  
t e t r a m e t h y l - 4 - o x y p i p e r i d i n - l - o x y l  in 40 ml  of abs .  benzene and 10 ml  of t r i e thy lamine  was added drop-  
wise  over  40 min a solution of 4.00 g of capry l  chloride in 40 ml  of abs.  benzene.  After  s t i r r i ng  for  5 h 
the t r i e thy lamine  hydrochlor ide  p rec ip i t a t e  was f i l t e red  and the solution was evapora ted  at reduced p r e s -  
su re .  The obtained liquid m a t e r i a l  was ch romatographed  on a column of A1203 (CHC13 as eluent), eluting 
the lower  r e d - c o l o r e d  zone. The solvent  was evapora ted  at reduced p r e s s u r e  and the remain ing  red liquid 
was dist i l led,  col lect ing the f rac t ion  boiling at 138-139~ (0.1 ram).  Yield of rad ica l  (V) was 4.02 g (67%)~ 
Found: C 68.47; H 10.75; N 4.57%. CITH32NO3. Calculated:  C 68.41; H 10.81; N 4.69%. 

2, 2, 6 , 6 - T e t r a m e t h y l - 4 - p a l m i t y l a m i d o p i p e r i d i n - l - o x y l  (VI). To a solution of 1.71 g 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  in 40 ml of abs.  benzene and 8 ml  of t r i e thy lamine  was added d rop-  
wise over  30 rain a solution of 4 g f r e sh ly  dis t i l led pa lmi ty l  chlor ide ,  Af te r  s t i r r ing  fo r  2 h and m a i n -  
taining for  one day at r oom t e m p e r a t u r e  the solution was f i l t e red  f r o m  the p rec ip i t a t ed  t r [e thylamine  
hydrochlor ide  and evapora ted  under  reduced p r e s s u r e .  The obtained solid m a t e r i a l  was ch romatographed  
on a column of A1203 (CHC13 as eluent). The lower  r e d - c o l o r e d  zone was eluted and the solvent  was eva-  
po ra t ed  to give 3.45 g (84.3%) of the amide having mp 59.5 ~ (from acetoaitr i le)o Radical  (VI) is ve ry  soluble 
in ether ,  benzene,  ch lo roform,  cyclohexane,  acetone,  methanol ,  and hexane. Found: N 6.68%. C25H49N202. 
Calculated:  N 6.84%. 

2, 2, 6 , 6 - T e t r a m e t h y l - 4 - s t e a r o y l a m i d o p i p e r i d i n - l - o x y l  (VII). To a solution of 1.72 g 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  in 40 ml  of abs.  benzene and 8 mI  of t r i e thy lamine  over  1 h with con- 
tinuous s t i r r i n g  was added dropwise  a solution of 4.5 g of f r e sh ly  dis t i l led s t ea roy l  chlor ide in 40 ml  of 
abs.  benzene .  The mix tu re  was s t i r r e d  an additional 2 h and left  overnight,  a f te r  which the p rec ip i t a t ed  
t r i e thy lamine  hydrochlor ide  was f i l t e red  and the solution was evapora ted  under  reduced p r e s s u r e .  The 
res idue  was ch roma tog raphed  on a column of A1203 (CHC13 as eluent), eluting the lower  r e d - c o l o r e d  zone. 
Evapora t ion  of the solvent  under  reduced  p r e s s u r e  and subsequent  r ec rys t a l l i za t ion  f r o m  hexane and ace to-  
n i t r i le  yielded a r o s e - c o l o r e d  m a t e r i a l  having mp 62.0-63.0~ Rf 0.44. The yield of rad ica l  (VII) was 
3.23 g (74%). The m a t e r i a l  is ve ry  soluble in CC14, benzene,  and ch loroform;  it is insoluble in water .  
Found: 6.47%. C27H53N202. Calculated:  N 6.40%. 

2, 2, 6, 6 - T e t r a m e t h y l - 4 - s t e a r o y l o x y p i p e r i d i n - l - o x y l  (VII1). The compound was obtained in a yield 
of 4.04 g (92.3%) analogously to (VII) f r o m  a solution of 1.72 g 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 [ n - 1 -  
oxyl in 40 ml  of benzene,  8 ml  of t r ie thylamine ,  and 4.5 g of s t e roy l  chloride in 40 ml  of benzene.  Radical  
(VIII) is a r o s e - c o l o r e d  m a t e r i a l  having mp 42 ~ ( f rom acetonitri le},  and is ve ry  soluble in hexane, heptane, 
CC14, benzene,  ch lo ro fo rm,  e ther ,  and cyclohexane;  it is insoluble in water .  Found: 6,47%. C27H53N202 . 
Calculated:  N 6.40%. 

2, 2, 6 , 6 - T e t r a m e t h y l - 4 - p - c e t y l o x y b e n z o y l o x y p i p e r i d i n - l - o x y l  {IX). To a solution of 3.00 g of 2, 2 , -  
6, 6 - t e t r a m e t h y l - 4 - o x y p i p e r i d i n - l - o x y l  in 50 ml  of abs.  benzene and 10 ml  of t r i e thy lamine  was added with 
s t i r r i n g  a solution of 5.93 g of p -ee ty loxybenzoyl  chlor ide in 50 ml  of abs .  benzene.  Af ter  s t i r r i ng  for  6 h 
the mix tu r e  was left  overnight  and then evapora ted  at reduced p r e s s u r e .  The solid res idue  was c h r o m a t e -  
graphed on a column of A1203 using ch lo ro fo rm as the eluent. Concentra t ion  of the eluent yielded 1.73 g 
(21.4%) of the radica l ;  p a l e - r o s e  c r y s t a l s  having mp 68-69~ (from heptane).  Compound (IX) is v e r y  soluble 
in benzene and CC14. Found: C 73.96; H 10.86; N 2.99%. C32H55NO 4. Calculated:  C 74.23; H 10.70; N 2.71%. 

C O N C L U S I O N S  

A s e r i e s  of new individual 2, 2, 6, 6 - t e t r a m e t h y l - l - o x y l - 4 - p i p e r i d y l  amides  and e s t e r s  of carboxyl ic  
acids was synthes ized .  
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