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A cetylenic carbinols of the 2,2~6~6-tetramethylpiperidine series are intermediates in the synthesis of 
heat and light stabilizers for polymers, fuels, and lubricating oils [1-3]. They can also be used to obtain 
compounds for biological and medical studies [4]. 

However, at the present time satisfactory methods are lacking for the preparation of the ethynylcarbinol 
derivatives of 2,2,6,6-tetramethyipiperidine. The known ~r~ethods [5~ 6] have a number of serious disadvan- 
tages that makes their use difficult. In order to improve these methods, the ethynylation of 2,2,6,6-tetramethyl- 
4-oxopiperidine (1) was studied in the present paper under the Conditions of the method given in [7], and specif- 
ically: in liquid ammonia as the medium, in the presence of 20% alcoholic KOH solution, at ~20~ and a pres- 
sure of 10-18 gauge atm. 

0 HO C~_CR 

N N 
H (1) H (II)--(IV) 

H = H (If), CH = CH2 (Ill). C6Ha (IV) 

The use of this method made it possible to increase  the react ion ra te ,  exclude the use of absolute toxic 
solvents,  and eliminate the need of s t r ic t ly-mainta in ing low- tempera ture  conditions for a long time. The need 
of using a large excess of powdered KOH is el iminated,  and the sensit ivity of the react ion to impurit ies in the 
s tar t ing products  decreases  sharply. 

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

4-Hydroxy-4-e thynyl-2 ,2 ,6 ,6- te t ramethylp iper id ine  (II). Into a l - l i t e r  steel autoclave were loaded a solu-  
tion of 155 g of (I) in 150 ml of ETCH, 250 ml of 20% ethanolic KOH solution, and 300 ml of liquid NH 3. Then, 
with cooling of the autoclave in dry ice,  the react ion mixture was saturated with acetylene under a p ressu re  
of 14-18 gauge atm,  after which the autoclave was allowed to stand for 5 h at ~20 ~ The obtained precipitate 
was f i l tered,  washed with wate r ,  and dried in a vacuum desiccator .  We obtained 181 g (~100%) of (II) as a white 
crystal l ine powder with mp 213 ~ (after sublimation in vacuo). Found: C 72.85; H 10.39; N 7.76%; tool. wt. 181 
(mass spect rometry) .  Cl~H19NC. Calculated: C 72.98; H 10.50; N 7.72%. 

4-Hydroxy-4-vinyle thynyl-2 ,2 ,6 ,6- te t ramethylpiper id ine  (III). A mixture of 155 g of {I) in 150 ml of ETCH, 
250 ml-of 20% ethanolic KOH solution, and 300 ml of liquid NH 3 was saturated with vinylacetylene under a p r e s -  
sure of 8 gauge arm, with cooling of the autoclave in dry ice,  after which the autoclave was allowed to stand for 
8 h at ~20 ~ The react ion mixture was evaporated to half volume and then diluted with a 10-fold excess  of wa-  
ter .  The obtained precipitate was f i l tered to give 131 g (63%) of (III) as a white crystal l ine powder with mp 110 ~ 
(hexane). Found: C 75.38; H 10.30; N 7.05%; mol. wt. 207 (mass spectrometry) .  C13H21NO. Calculated: C 75.36; 
H 10.14; Iq 6.76%. 
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4-Hydroxy-4-phenylethynyl-2,2,6,6-tetramethylpiperidine (IV). A mixture of 155 g of (I) in 150 ml of 
EtOH, 250 ml of 20% ethanolic KOH solution, 102 g of phenylacetylene, and 300 ml of liquid NH 3 was kept in 
an autoclave for 8 h at ~20 ~ After the same workup as in the synthesis of (IH), we obtained 146 g (56.8%) of 
(IV) as a white crystalline powder with mp 108 ~ (hexane). Found: C 79.35; H 8.87; N 5.31%; mol. wt. 257 (mass 
spectrometry). CITH23NO. Calculated: C 79.38; H 8.95; N 5.45%. 

C O N C L U S I O N S  

A convenient method was p roposed  for  the p repa ra t ion  of acetylenic  carbinols  of the 2 ,2 ,6 ,6 - t e t r amethy l -  
p iper idine  se rie s by the ethynylat ion of 2 ,2 ,6 ,6 - te t ramethy l -4 -oxopipe  ridine in liquid ammonia  in the p resence  
of alcoholic alkali .  
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1 ,1 , -Dihydroper f luoro  alcohols a re  usual ly  obtained by the reduct ion of pe r f luorocarboxy l i c  acids or  
the i r  de r iva t ives  with a luminum li thium hydride [1]. Methods for  the catalyt ic  hydrogenat ion of p e r f l u o r o -  
carboxyl ic  acid de r iva t ives  have rece ived  li t t le study. T r i f luo roace t i c  anhydride [2] and t r i f luoroace tamide  [3] 
a re  hydrogenated to t r i f luoroethanol  on Adams catalyst .  Copper chromite  ca ta lyzes  the hydrogenation of p e r -  
f luorocarboxyl ic  e s t e r s  to the cor responding  alcohols at 210~ and a p r e s s u r e  of 250 a tm [4]. 

Recent ly  it was  p roposed  [5] to use t r imethy l s i l ane  for  the reduct ion of per f luoro  acid f luor ides  in the 
p re sence  of Pt /C,  ZnC12, and KF. The reac t ion  is run in an autoclave at 160-210 ~ and the yield of the fo rmed  
e s t e r s  or lactones in the case  of dibasic  acids is 10-30%. The d ras t i c  conditions of the l as t  reac t ion  can be ex-  
plained by the absence  of a sufficiently s t rong e lec t rophi l ic  agent  in the react ion  sphere ,  which ac t iva tes  the 
carbonyl  group for  reac t ion  with the s i lane.  

We found that pe r f luoroca rboxy l i c  anhydrides  a re  eas i ly  reduced by organohydros i lanes  in the p resence  
of the cor responding  acids (Table 1). The reac t ion  p roceeds  under  mild conditions,  is p repa ra t ive ly  s imple ,  
and leads to a mix tu re  of the alcohol and i ts  e s t e r  with the s ta r t ing  acid. The t r i e thy l -  and diphenylsi lanes 
give comparab le  r e su l t s  in the reduct ion of the pe r f luoro  anhydrides.  
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