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1,4-Bis(4' -hydroxy-l',2',5'-trimethyl-4'-piperidyl)-l,3-butadiyne 
has been synthesized from the individual isomers of 4-ethynyl-1,2,5- 
trimethyl-4-piperidol. Hydrogenation, bromination, and cleavage 
have given, respectively, 1,4-bis(4'-hydroxy-l',2',5'-trimethyl-4'- 
piperidyl)butane, 1, 4-bis(4' -hydroxy- 1',2', 5' -trimethyl-4'-piperidyl)- 
1,2,3, 4-tetrabromo- 1, 3- butadiene, and 4-(1, 3-butadiynyl)- 1,2, 5- 
trimethyl- 4-piperidol. 

A c e t y l e n i c  a m i n o  a l c o h o l s  a r e  an e x t r e m e l y  i n -  

t e r e s t i n g  c l a s s  of c o m p o u n d s  f r o m  the  p o i n t  of v i e w  

of t h e i r  c h e m i c a l  and p h y s i o l o g i c a l  p r o p e r t i e s .  E f -  

f e c t i v e  a n a e s t h e t i c  s u b s t a n c e s  [1,2] and b a c t e r i c i d e s  

and  f u n g i c i d e s  [3] a r e  found a m o n g  s u c h  a m i n o  a l c o -  

h o l s  and  t h e i r  d e r i v a t i v e s .  C o n t i n u i n g  ou r  w o r k  on the  

p r e p a r a t i o n  of v a r i o u s  p i p e r i d i n e  d e r i v a t i v e s ,  we  

t u r n e d  to  t he  s y n t h e s i s  of a t e r t i a r y  d i a c e t y l e n i c  a m i -  

no  a l c o h o l  c o n t a i n i n g  t h i s  c y c l i c  s y s t e m  a s  a p r o m -  

i s i n g  p h y s i o l o g i c a l l y  a c t i v e  c o m p o u n d .  

A s  the  s t a r t i n g  m a t e r i a l  we u s e d  1, 2, 5 - t r i m e t h y l -  

4 - p i p e r i d o n e  (I) [4]. W h e n  t h i s  k e t o n e  w a s  c o n d e n s e d  

wi th  a c e t y l e n e  in t he  p r e s e n c e  of p o t a s s i u m  h y d r o x i d e ,  

we o b t a i n e d  a m i x t u r e  of i s o m e r i c  4 - e t h y n y l - l , 2 , 5 -  

t r i m e t h y l - 4 - p i p e r i d o l s  (II), f r o m  w h i c h  t h e  T -  and  

S - i s o m e r s  w e r e  i s o l a t e d  [5]. T h e  o x i d a t i v e  d i m e r i z a -  

t ion  [6] of t he  i s o m e r s  of II o b t a i n e d  in t he  p r e s e n c e  
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of copper salts yielded the 7- and p-isomers of 1,4- 
bis(4'-hydroxy- I',2', 5'-trimethyl-4'-piperidyl)- 1,3- 
butadine (Ill). Analysis by thin-layer chromatography 
showed the individuality of these isomers. 

The exhaustive hydrogenation of the isomers of 
III gave the corresponding isomers of 1,4-bis(4'- 
hydr oxy- i',2 ', 5 '-trimethyl-4'-piperidyl) butane (IV) �9 
I n c o m p l e t e  b r o m i n a t i o n  of  the  i s o m e r s  of III g a v e  t h e  

c o r r e s p o n d i n g  1, 4 - b i s - ( 4 ' - h y d r o x y -  1' ,  2 ' ,  5 ' - t r i m e t h y l -  

4 ' - p i p e r i d y l ) -  1, 2 , 3 , 4 - t e t r a b r o m o -  1, 3 - b u t a d i e n e s  (V). 

T h e n  the  p o s s i b i l i t y  of t h e  c l e a v a g e  of t he  d i a c e t y -  

l e n i c  g l y c o l  III u n d e r  v a r i o u s  c o n d i t i o n s  [7,8] w a s  s t u d -  

i e d  in  o r d e r  to  ob ta in  VI .  I t  w a s  found t h a t  t he  c l e a v -  
age  w a s  a c c o m p a n i e d  by the  v i g o r o u s  d e c o m p o s i t i o n  

of t he  d i a c e t y l e n i c  a l c o h o l  VI f o r m e d ,  in t he  s a m e  w a y  

a s  t ook  p l a c e  p r e v i o u s l y  on the  p r e p a r a t i o n  of a n a l o -  

g o u s  c y c l i c  d i a c e t y l e n e  d e r i v a t i v e s  [9], and t h e  m a i n  

p r o d u c t  w a s  the  i n i t i a l  1 , 2 , 5 - t r i m e t h y l - 4 - p i p e r i d o n e  

(I). H o w e v e r ,  w h e n  t h e  e x p e r i m e n t  w a s  c a r e f u l l y  r e -  

p e a t e d ,  we  s u c c e e d e d  in o b t a i n i n g  a s m a l l  y i e l d  of 

4- (  1, 3 - b u t a d i y n y l )  - 1, 2, 5 -  t r i m e t h y l - 4 - p i p e r i d o l  (VI) .  

EXPERIMENTAL 

1, 4- Bis(4'-hydroxy-l',2', 5'-trimethyl-4'-pipefldyl)-l, 3-butadiynr 
(III). a) A mixture of 16.7 g (0.1 mole) of the y-isomer of 4-ethynyl- 
1,2,5-trimethyh 4-piperidol (If) and 0.4 g of CuCI in 300 ml of dry 
piperidine was shaken in an atmosphere of oxygen at an initial tem- 
perature of 20 ~ C. The reaction took place with a rise in the tempera- 
ture. After 30 rain, the theoretical amount of oxygen had been ab- 
sorbed. The reaction mixture was left overnight�9 The precipitate was 
separated off and washed with water until copper ions were absent 
from the wash waters�9 After recrystallization from pyridine, 15.8 g 
(92~ of the y-is0mer of III was obtained with mp 231-232 ~ C. Found, 
%: N 8.36. Calculated for CzoHszNzO z ,  %: N 8.43. On thin-layer 
chromatography, one spot was formed with Rf 0.92 (AlzOs, activity 
II, acetone--methanol, 1:t). IR spectrum: 2160 and 2170 cm -1 (--C 
-=C--). The dihydrochloride of the y-isomer of the base III was ob- 
tained by adding a dry ethereal solution of hydrogen chloride to an 
alcobolic solution of 1�9 g (0.005 mole) of the base and reerystalliz- 
ing from methanol the dihydrochloride that precipitated. Yield, 1.8 g 
(91%), mp 251-2521 C. Found, %: N 7.24. Calculated for CzoHszNzO z. 
�9 2HC1, %: N 6.91. The dimethiodide of the y-isomer was obtained 
by heating 1.66 g (0.005 mole) of the base with 2.85 g (0.02 mole) of 
methyl iodide in methanolic solution. Yield 2.8 g (92%), mp 267- 
268 ~ C (from methanol). Found, %: N 4.38. Calculated for Cz0HszN z 
O z. 2CHsI, %: N 4.54. 

b) Under the conditions described above, 16.7 g (0.1 mole) of the 
/3-isomer of II and 0.4 g of CuC1 in pyridine solution gave 14.9 g (89%) 
of the IS-isomer of III with mp 207-208 ~ C (from acetone). Found, %: 
N 8.38. Calculated for C~0H32N2(~, %: N 8.43. On thin-layer chroma- 
tography, one spot was found with Rf 0.94 (AlzOs, activity If, acetone 
-methanol, 1:1). IR spectrum: 2160 cm- (--C--=C--). A mixture of 
the y- and B-isomers melted at 185-192 ~ C. The dihydrochloride of 
the B-isomer of the base ItI had mp 245-246 ~ C (from ethanol). 1.66g 
of the base yielded 1.78 g (89~ of the dihydrochloride. Found, %: 
N 6.88. Calculated for C20H3zNzO z �9 2HC1, %: N 6.91. The dimethio- 
dide of the B-isomer of the base III had mp 249-250 ~ C (from ethanol). 
1.66 g of the base yielded 2.5 g (90%) of the dimethiodide. Found, %: 
N 4.25. Calculated for Cz0HszN20 z �9 2CHsI , %: N 4.45. 

1,4- Bis(4'-hydtoxy- 1', 2 ', 5'-trimethyl-4'-piperidyl)butane (IV), 
a) 1.66 g (0.005 mole) of the y-isomer of III was hydrogenated at 30 ~ C 
in the presence of Raney nickel (0.3 g) in 100 ml of methanol. 
After the absorption of the calculated amount of hydrogen, the me- 
thanol was distilled off, and the residue was reerystallized from ethanol. 



C H E M I S T R Y  OF H E T E R O C Y C L I C  C O M P O U N D S  95 

This yielded 1.4,5 g (85%) of the y-isomer of IV, mp 204*-205" C. 
Found, %: N 8.27. Calculated for Cz0H40N2C~, %: N 8.23. 

b) Under similar conditions, 1.66 g of the /3-isomer of III was hy- 
drogenated. This yielded 1.5 g (90%) of the fl-isomer of IV with mp 
184-185 ~ C (from acetone). Found. %: N 8.20. Calculated for 
C*a0H40N2Oz, %: N 8.23. 

1,4-Bis(4'-hydroxy-l',2',f '-trimethyl-4'-piperidyl)-l,2,8,4-tetra- 
bromo-1, 3-butadiene (V). a) With stirring and cooling to -20 ~ C, 1.6g 
(0.01 mole) of bromine in 50 ml of chloroform was added slowly to 
a solution of 1.66 g (0.005 mole) of the y-isomer of III in 100 ml of 
chloroform. An hour after the addition of the bromine, the chloroforrr 
was distilled off and the residue was rccrystallizad from ethanol. This 
gave 2.8 g (87%) of V, mp 196-197 ~ C. Found, %: N 3.99. Calcula- 
ted for Cz0H~zNzO 2, %: N 4.29. 

b) Under similar conditions, 1.66 g of the 13-isomer of III and 1.6 g 
of bromine yielded 2.6 g (80%) of V, mp 234-235 ~ C (from ethanol). 
Found, %: N 4.24. Calculated for Ca0H32Br4N2Oz, %: N 4.29. The IR 
spectrum of compound V obtained by methods (a) and (b) exhibited 
the characteristic bands of conjugated double bonds. 

4-(1,3-Butadiynyl)-l,2,5-trimethyl-4-piperidol (VI). A carefully 
ground mixture of 13.28 g (0.04 mole) of the 8-isomer of III and 60 mg 
of KOH was charged into a Claisen flask and melted, and vacuum 
was applied. Redistillation of the decomposition product yielded 5.5 g 
of 1,2,5-tetramethyl-4-piperidone (I) and 0.4 g of 4-(1,3-butadiynyl)- 
1,2,5-trimethyl-4-piperidol (VI), bp 179-176 ~ C (1 mm), n~ ~ 1.4957. 
Found, %: N 7.61. Calculated for ClzHITNO , %: N 7.35. The IR spec- 
trum had bands of the --C--~--C bond (2240 cm -1) and the C--H of an 
ethynyl group (3320 cm-1). 
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