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Ste reo i somer i c  phenylenete t raacety lenic  glycols of the piperidine s e r i e s  were  synthesized 
by means  of Glase r  oxidative d imer iza t ion  and the Chodkiewicz-Kadio  condensation. The 
cor responding  sa tura ted  piperidols  were  obtained by catalytic hydrogenation of these prod-  
ucts on Raney nickel .  

We previous ly  descr ibed  the syntheses  of diacetylenic glycols of the he terocycl ic  s e r i e s  [1-3] which 
have high biological  act ivi ty.  It was of in teres t  to work out methods for  the synthesis  of phenylene te t ra -  
acetylenic glycols of the piperidine s e r i e s  fo r  a fu r ther  investigation of the effect  of the s t ruc tu re  of the 
la t te r  on the biological  act ivi ty.  
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TABLE 1. Phys ica l  Constants ,  Yields,  and Analyt ical  Data for  the 
Synthesized Compounds 
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The 7 and /3 i s o m e r s  of 1 ,4-bis  [p - (1 ,2 ,5 - t r imethy l -4 -hydroxy-4-p iper idy l )pheny le thyny l ] l ,3 -bu tad iyne  
{II) were  synthes ized  by the G l a s e r  oxidative d imer iza t ion  [4] of the individual y and fl i s o m e r s  of 1-[(1 ,2 ,5-  
t r ime thy l -4 -hydroxy-4 -p ipe r idy l ) e thyny l ] -4 -e thyny lbenzene  (I). 

We prev ious ly  obtained the s ta r t ing  Iy  and Ifl by the condensat ion of 1 ,2 ,5 - t r ime thy I -4 -p ipe r idone  
with p-div inylbenzene  (IV) in liquid ammonia  in the p re sence  of sodium amide.  The t h r ee -d imens iona l  
s t r u c t u r e s  of these  compounds were  es tab l i shed  by var ious  methods [5]. 

The Chodk iewicz -Kad io  reac t ion  [6] was used  to syn thes ize  the t e t r aace ty len ic  glycol,  in which two 
conjugated diacetylenic  s y s t e m s  are  i so la ted  f rom one another  by one phenylene group.  The fl i s o m e r  of 
1 , 4 - b i s [ 4 - ( 1 , 2 , 5 - t r i m e t h y l - 4 - h y d r o x y - 4 - p i p e r i d y l ) - l - b u t a - l , 3 - d i y i n y l ] b e n z e n e  (VI) was obtained by the r e -  
action of p-divinylbenzene (IV) with the fl i s o m e r  of 1 ,2 ,5 - t r ime thy l -4 - (b romoe thyny l ) -4 -p ipe r ido l  (V). The 
absorp t ion  band c h a r a c t e r i s t i c  for  ~ C - H  is absent  in the IR spec t r a  of I I% II/3, and VIfi,  and bands which 
a re  c h a r a c t e r i s t i c  for  1 ,4-disubst i tu ted a roma t i c  s y s t e m s  (840 cm -1) and assoc ia ted  OH groups  (3400 cm -1) 
appea r .  Because  of the s y m m e t r y  of the molecule ,  the - C  ~ C - absorpt ion  bands do not appear .  

The synthes ized  I I7 ,  IIfl ,  and VI fl we re  subjected to ca ta ly t ic  hydrogenat ion in the p r e s e n c e  of Raney 
nickel  to prove  the i r  s t r u c t u r e s .  The co r respond ing  sa tu ra ted  compounds (flIN, IIIfl ,  and VIIfl) were  ob-  
tained as a r esu l t .  The amount of hydrogen absorbed  during the hydrogenat ion was in a g r e e m e n t  with the 
ca lcula ted  value and proved  the p r e s e n c e  of four acetylenic  bonds.  

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

1,4-Bis  [p - (1 ,2 ,5- t r imethyi  - 4 - h y d r o x y - 4 - p i p e  ridyl)phe nylethynyl] - 1,3 -butadiyne (II). A mix tu re  of 
5.35 g (0.02 mole) of the y i s o m e r  of I and 0.3 g of CuC1 in 30 ml  of pyridine was shaken in an oxygen a t -  
m o s p h e r e  at an init ial  t e m p e r a t u r e  of 20 ~ . The reac t ion  p roceeded  smoothly  with s l ight  spontaneous hea t -  
ing and without additional cooling.  The theore t ica l  amount of oxygen was abso rbed  a f te r  30 min .  The c o m -  
plex was decomposed  with water ,  and the p rec ip i ta te  was f i l tered,  washed on the f i l te r  with wate r ,  concen-  
t r a t ed  ammonium hydroxide,  and water  until cupr ic  ions were  absent  in the wash  wa t e r s  (absence of a blue 
colorat ion) .  Drying and r ec rys t a l l i za t ion  f rom ethyl aceta te  yielded 5.10 g (96%) of the y i s o m e r  of II.  

The fi i s o m e r  of I was s i m i l a r l y  oxidat ively d imer ized .  The yields ,  constants ,  and analyt ical  r e su l t s  
for  I I y ,  II]3, and the i r  d ihydrochlor ides  a re  p resen ted  in Table  1. 

1 ,4-Bis  [ 4 - ( l , 2 , 5 - t r i m e t h y l - 4 - h y d r o x y - 4 - p i p e r i d y i ) - l - b u t a - l , 3 - d i y n y l ] b e n z e n e  (VI). A total  of 0.04 g 
of CuC1, 0.05 g of hydroxylamine  hydrochlor ide ,  and 18 ml  of n-buty lamine  in 30 ml  of methanol  were  added 
to a solution of 1.9 g (0.015 mole)  of IV [7] in 15 ml  of methanol .  A solution of 7.4 g (0.03 mole)  of the fi - 
i s o m e r  of V [8] in 100 mI  of methanol  was then added slowly dropwise  with v igorous  s t i r r ing  under  argon 
while maintaining the t e m p e r a t u r e  of the reac t ion  mix tu re  at 18-20 ~ . 
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Several portions of hydroxylamine hydrochloride (2.0 g in all) were added to reduce the oxidized cop- 
per salt (appearance of a blue coloration in the reaction m ~ r e ) .  After adding Vfl, the mixture was s t i r red 
for 4 h at 20 ~ and allowed to stand overnight. The precipitated crystals were filtered, and the mother liquor 
was diluted with water and extracted repeatedly with ether.  The ether extracts were dried over MgSO 4 and 
concentrated. The mater ia l  thus obtained was recrystal l ized from ethanol to give 5.69 g (82%) of the fi 
i somer  of VI. The constants and analytical data for VIfi and its dihydrochloride are presented in Table 1. 

! ,4-Bis~p-[2"(1,2,5-trimethyl-4-hydroxy-4-piperidyl)ethylphenyl]~butane (HI ~ and !I!~ ) and 1,4-Bis- 
[4-(1,2,5-trimethyl-4-hydroxy-4-piperidyl)butyl]benzene (VIIfi). Compounds II~, Hfl, or VIfl (0.0035 mole) 
were hydrogenated in the presence of a Raney nickel catalyst (0.3 g) in 100 ml of ethanol at room tempera-  
ture and normal pressure .  After the calculated volume of hydrogen (for four triple bonds) had been absorbed, 
the ethanol was removed, and the residue was recrysta l l ized from benzene. The yields, constants, and ana- 
lytical data for III~, IHfl, and VIIfi, are presented in Table 1. 
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