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1 ,4 -Bi s (2 ,5 -d ime thy l -4 -hydroxyp ipe r id ino ) -2 -bu tene  and 1 ,4 -b i s (2 ,5 -d ime thy l -4 -hyd roxy -  
p iper id ino) -2-bu tyne  (II and III) were  obtained by the action of 1 ,4 -d ib romo-2-bu tene  and 
1 ,4 -d ib romo-2 -bu tyne  on the ~ f o r m  of 2 ,5 -d imethy l -4 -p ipe r ido l  (I). The benzoates  (IV 
and V) were  obtained by acylat ion of II  and HI with benzoyl ch lor ide .  

Continuing our  inves t igat ions  of the synthes is  of new physiological ly  act ive compounds and our  study 
of the dependence between the i r  physiological  p r o p e r t i e s  and chemica l  s t r u c t u r e s  [1-3], we have synthes ized  
1 ,4 -b i s (2 ,5 -d ime thy l -4 -hydroxyp ipe r id ino ) -2 -bu tene  and 1 ,4 -b i s (2 ,5 -d imethy l -4 -hydroxypiper id ino) -2-bu tyne  
(II and El) and the i r  benzoa tes  (IV and V). 

The b i sp iper ido ls  (II and III) were  obtained by the reac t ion  of the ~ fo rm of 2 ,5 -d imethy l -4 -p ipe r ido l  
(I) with an u n s e p a r a t e d  mix tu re  of s t e r e o i s o m e r i c  1 ,4 -d ib romo-2-bu tenes  and, r e spec t ive ly ,  1 , 4 -d ib romo-  
2-butyne [4]. The hydrogen b romide  f o r m e d  during the reac t ion  of 1 ,4 -d ib romo-2-bu tyne  with piper idol  I 
g ives  p redominan t ly  the d ihydrobromide  of the reac t ion  product  and a cons iderab ly  s m a l l e r  amount of the 
hydrobromide  of the s t a r t ing  compound.  

1 ,4-Bis  (2 ,5 -d imethy l -4 -hydroxypiper id ino) -2 -bu tene  (l-i) was obtained in the fo rm of two geomet r i ca l  
i s o m e r s  (the f i r s t  with mp 153-154 ~ the second with mp 170-171~ On the bas i s  of the high intensi ty of the 
absorpt ion  bands in the UV s p e c t r a  of the h igh-mel t ing  i s o m e r  and its benzoate,  the t r ans  configurat ion was 
ass igned  to it  [5-7]. The s y m m e t r i c a l l y  subst i tu ted  double bond does not appear  in the IR spec t rum [8]. 

Benzoates  IV and V were  obtained by acylat ion of b isp iper idols  II and HI with benzoyl  chlor ide .  

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

1 ,4 -Bi s (2 ,5 -d ime thy l -4 -hydroxyp ipe r id ino ) -2 -bu tene  (II). A total  of 8.4 g (0.03 mole) of an unsepa -  
r a t ed  mix tu re  of i s o m e r s  of 1 ,4 -d ib romo-2 -bu tene  in 20 ml of butanol was added dropwise  with s t i r r ing  to 
a mix tu re  of 8 g (0.06 mole)  of the a f o r m  of 2 ,5 -d imethy l -4 -p ipe r ido l  (I) and 25 g of po tass ium carbonate  
in 50 ml  of anhydrous butanol.  The reac t ion  mix tu re  was heated for  6 h at 80-85 ~ At the end of the r e a c -  
t ion the p rec ip i t a te  was f i l te red,  washed with butanol,  and the butanol was r emoved  by dist i l lat ion.  The 
res idue  was ex t rac ted  with hot l ig ro in  (80-100 ~ f ract ion) .  Remova l  of the l igroin  by dist i l lat ion yielded 2 g 
of i s o m e r  H with mp 153-154 ~ Found %: C 69.2, 69.5; H 11.3, 11.4; N 9.5, 9.3. C18H34N202. Calculated %: 
C 69.7; H 11.0; N 9.0. UV s p e c t r u m  (in ethanol,  c 1.5 �9 10 -3 M): ) tma  x 222 nm, l oge  1.63. IR spec t rum:  
1080 and 3170 c m  -1 (OH). The dihydrochlor ide  had mp  248 ~ (decomp.,  f rom alcohol).  The l igro in- insoluble  
por t ion  of the r eac t ion  product  was r e e r y s t a l l i z e d  f r o m  benzene to give 1.2 g of a second i s o m e r  of II with 
mp 170-171 ~ Found %: C 70.4, 70.2; H 11.3, 11.3; N 8.8, 8.9. CIaH34N202. Calcula ted  %: C 69.7; H 11.0; 
N 9.0. UV s p e c t r u m :  Xma  x 223 nm,  l o g e  1.81 (same conditions).  IR spec t rum:  1080 and 3150 cm -1 (OH). 
The dihydrochlor ide  had mp 273-274 ~ (decomp.).  
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1 ,4 -Bi s (2 ,5 -d ime thy l -4 -hydroxyp ipe r id ino ) -2 -bu tyne  (III!. A total  of 3.4 g (0.015 mole) of 1 ,4 -d i -  
b r o m o - 2 - b u t y n e  {n~ 1.5952 [4]) was added dropwise  to 8.27 g (0.06 mole) of the ~ fo rm of piper idol  I in 80 
ml  of anhydrous benzene in the cou r s e  of 40 rain, and the mix tu re  was heated with v igorous  s t i r r i ng  for  6 h 
at 75-80 ~ . The resu l t ing  prec ip i ta te  was f i l t e red  and washed with benzene to give 9.8 g of p rec ip i t a te .  This 
was t r e a t ed  with a sa tu ra ted  solution of sodium hydroxide,  and the l ibe ra ted  base  was ex t r ac t ed  with e ther .  
The e ther  solut ion was dr ied  with ca lc ined  po t a s s ium carbona te ,  the e the r  was r e m o v e d  by dist i l la t ion,  and 
the res idue  was t r e a t ed  with hot l ig ro in  and r e c r y s t a l l i z e d  f rom benzene to give 2.5 g of III with mp 186-187 ~ 
Found %: C 70.1, 70.0; H 10.7, 10.7; N 8.8, 8.8. C18H32N202. Ca lcu la ted%:  C 70.1; H 10.4; N 9.1. The di-  
hydroch lor ide  had mp 215-216 ~ Found %: N 7.2, 7.2; C1 18.5, 18.3. C18H32N202 �9 2HC1. Calcula ted  %: N 
7.3; C1 18.4. Dis t i l la t ion of the benzene f rom the benzene m o t h e r  l iquor yielded 0.1 g of I, and the wash 
l igro in  yielded 0.8 g of I.  

Benzoate  of 1 ,4 -Bi s (2 ,5 -d ime thyI -4 -hydroxyp ipe r id ino) -2 -bu tene  (IV). A. Benzoyl chlor ide [5.4 g, 
(0.03 mole)]  was added in two por t ions  to a solution of 2 g (0.006 mole) of i s o m e r  II (rap 153-154 ~ in 10 ml  
of dry  pyr idine,  and the mix tu re  was hea ted  for  8 h at 90-95 ~ At the end of the reac t ion  the congealed 
m a s s  was f i l te red ,  washed  with pyr idine,  and the p rec ip i ta te  was ref luxed in benzene.  The p rec ip i t a te  that  
f o r m e d  f r o m  the benzene ex t r ac t  was r e c r y s t a l l i z e d  f rom b e n z e n e - a c e t o n e  (1:1) to give 0.7 g of the di -  
hydroch lor ide  of dibenzoate IV with mp 279 ~ (decomp.) .  IR s p e c t r u m :  1220, 1280, 1286, 1720 e m  -1 (COOR); + 
2380, 2670 cm -1 (NH). Found %: C 65.4, 65.6; H 7.0, 7.3; N 4.4, 4.7; C1 11.8, 12.0. C32H42N204 �9 2HC1. 
Calcula ted  %: C 65.2; H 7.1; N 4.8; C1 12.0. 

B. A total  of 0.4 g of the dihydrochlor ide  of dibenzoate IV [rap 297 ~ (decomp.)] was obtained under the 
conditions desc r ibed  above f r o m  1.5 g (0.005 mole) of i s o m e r  II (rap 170-171 ~ and 4.2 g (0.03 mole) o f b e n -  
zoy l ch lo r i de in  10 ml  of dry  pyr id ine .  IR spec t rum:  1220, 1280, 1718 c m -  (COOR), 2360, 2680 cm -1 (NH). 
Found %: C 65.4, 65.4; H 7.2, 7.0; N 4.4, 4.6; C1 11.4, 11.4. C32H42N204 �9 2HC1. Calcula ted  ~ :  C 65.2; H 
7.1; N 4.8; C1 12.0. 

Benzoate of 1 ,4-Bis  (2 ,5 -d imethy l -4-hydroxypiper id ino) -2-bu tyne  (V). A total  of 2,9 g of the d ihydro-  
chlor ide  of dibenzoate  V (rap 204-205 ~ was obtained under  the conditions desc r ibed  above f rom 2.5 g (0.008 
mole) of III,  6.7 g (0.05 mole) of benzoyl  chlor ide ,  and 10 ml  of dry  pyr idine.  Found %: C 64.9, 64.6; H 7.1, 
7.1; N 4.6, 4.8; C1 12.0, 11.8. C32H40N204 �9 2HC1. Ca lcu la t ed%:  C 65.2; H 7.1; N 4.8; C1 12.0. 
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