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The methyl e s te r  of a new hydroxy acid of the piperidine se r i e s  (~-phenyl -~- (1 ,  2, 5 - t r ime thy l -4 -hydroxy-  
4-piper idyl )acet ic  acid) has been prepared.  Ethyl c~-(1, 2, 5 - t r ime thy l -4 -hydroxy-4-p ipe r idy l )ace ta te  has 
been converted into the substi tuted pyridine,  1, 1 -d ipheny l -2 - (2 ' -5 ' -d imethy l -4 -pyr idy l )e thy lene .  

In continuation of invest igat ions into the synthesis  of p iper idines ,  both in search of new physiologically active 
compounds, and also in order  to study the s t ruc ture  of polyfunet ional ly-subst i tu ted piper idines ,  we have re turned to 
the examinat ion of the react ion of substi tuted ehloromagnesiumphenyl  acetate with 1, 2, 5 - t r ime thy l -4 -p ipe r idone  (I). It 
is known that a -ary l -subs t i tu ted- f l -hy_droxy acids are  access ib le  by this route [1-4]. 

In ca r ry ing  out this  synthesis ,  the hydroxy acid i tself  was not isolated on account of the difficulty in separat ing 
the mixture  of the hydrochlor ides  of the hydroxy acids and the s tar t ing piperidone I. Subsequent es ter i f ica t ion  gave 
methyl a - p h e n y l - a - ( 1 ,  2, 5 - t r ime thy l -4 -hydroxy-4-p ipe r idy l )aee ta te  (II) in 40% yield. 
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The IR spect ra  (Fig. 1) indicate that the hydroxyl group is associated in the c rys ta l l ine  state (vasel ine off) in the 
f l -hydroxyes ter  II. On dissolving the hydroxy es te r  II in carbon te t rachlor ide  (concentrat ion 0.01 molar),  the 
in te rmolecu la r  hydrogen bonds (3250 cm -1) d isappear  a lmost  completely,  and very  strong bands appear with maxima  at 
3590 and 3515 cm -j. These are apparent ly due to the hydroxyl group which is in t ramolecu la r ly  hydrogen bonded to the 
oxygen of the carbonyl  group ( l s t  band), and to the oxygen of the methoxyl of the es te r  group (2nd band). In the IR 
spec t rum of the methiodide of the piper idine  hydroxyes ter  II (Fig. t), two bands are also seen (3515 and 3380 cm -1) in 
the region of valency s t re tching of the hydroxy group. The bands at 1740 and 1719 cm -1 are charac te r i s t i c  of valency 
s t re tching of, respect ively,  the free and the bound carbonyls  of the e s t e r  group. Comparison of these spectral  
cha rac t e r i s t i c s  with those published for s imi l a r  compounds [5-8] suggests that two types of s ix -membered  chelate 
r ings  are p resen t  in II, formed from the hydroxyl and e s t e r  groups. 
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Similar  to the hydroxy-es te r  II is ethyl c~-(1, 2, 5 - t r ime thy l -4 -hydroxy-4-p ipe r idy l )ace ta te  (III), which we have 
descr ibed  previous ly  [9]. Benzoylation of this hydroxy-es te r  is difficult. Its O-benzoyl derivat ive,  ethyl o~-(1, 2, 5- 
t r imethy l -4 -benzoyloxy-4-p iper idy l )ace ta te  (IV), was obtained as the hydrochloride in 13.5% yield. 

Reaction of the hydroxy es te r  III with an excess  of phenylmagnes ium bromide  gives the d i te r t i a ry  diol 1, 1- 
d ipheny l -2 - ( l ' ,  2', 5T- t r imethyl -4 ' -hydroxy-4 ' -p iper idy l )e thanol  (V, 10% yield), and the product of the complete 
dehydration of this  diol, 1, 1 -d ipheny l -2 - ( l ' ,  2', 5 ' - t r i m e t h y l - 4 ' - e n e - 4 ' - p i p e r i d y l ) e t h y l e n e  (VI). The la t te r  is also 
obtained di rec t ly  by dehydrat ion of the diol V. 
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Fig.  1 .  IR Spectra :  1) methiodide  of hydroxy e s t e r  
II in vase l ine  oil; 2) hydroxy e s t e r  II in vase l ine  
oil; 3) s a tu ra t ed  solution of hydroxy e s t e r  II in 
CC14;4 ) 0.01 M solution of hydroxy e s t e r  II in 

CC14. 
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Fig. 2. IR s p e c t r a  of 1, 1 - d i p h e n y l - 2 - ( l ' ,  2 ' ,  5 ' - t r i m e t h y l - 4  T- 
hyd roxy -4 ' - p ipe r i dy l ) e tha no l  (V): 1) in vase l ine  oil; 2) 0.005 
M solut ion in CC14; 3) 0.0025 M solut ion in CC14; 4) 0.001 M 

solut ion in CClt .  
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The dioI V shows fair ly high chromatographic  mobil i ty (Rf 0.69, alumina, ethyl acetate).  The IR spec t rum of the 
c rys t a l l i ne  dioI V has  a max imum vOH at 3425 cm -~, indicating the assoc ia ted  nature of the hydroxyl group. On 
pass ing f rom the c rys t a l l i ne  state to solution in CCla (Fig. 2), the valency s t re tching bands of the hydroxyl groups with 
a max imum at 3425 cm -I shift to 3485 cm -i.  When the concentra t ion is reduced to 0.001 M, at which concentrat ion 
in t e rmolecu la r  assoc ia t ion  cannot occur ,  the posit ion of the band with a maximum at 3495 cm -1 did not change, showing 
the in t r amolecu la r  c h a r a c t e r  of the hydrogen bond. In addition to this band, in carbon t e t r ach lo r ide  solution, other  
bands appear  at 3620-3615 cm -1 which are  c h a r a c t e r i s t i c  of the valency s t re tching of the f ree  hydroxyl group. The 
intensity of these bands is, however ,  only about half  that of the band at 3485 cm -l .  It is possible  that, as in the case  of 
the hydroxy e s t e r  II desc r ibed  above, in the diol V the hydrogen bonds may be involved in the format ion of s ix-  
m e m b e r e d  chelate s t r uc tu r e s  involving the two hydroxyl groups.  Finally, the possibi l i ty  of the formation of 
in t r amoleeu la r  hydrogen bonds between the C-4 hydroxyl group and the n i t rogen of the piper idine r ing must  not be 
excluded. The quest ion of the exact  spatial  s t ruc tu re  of the diot V, of course ,  r e q u i r e s  special  investigation.  

The product  of the complete  dehydrat ion of the f l -glycol  (VI; the posi t ion of the double bond is shown 
provis iona l ly  in the s t ruc tu ra l  formula)  undergoes  fur ther  catalyt ic  dehydrogenation and demethylat ion to give 1, 1- 
d iphenyl-2- (2 ' ,  5 ' - d i m e t h y l - 4 ' - p y r i d y l ) - e t h y l e n e  (VII) in 35% yield, as a light rose -p ink  c rys ta l l ine  solid, mp 9 7 -  
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Condensation of the methiodide of this  compound with p-dimothylaminobenzaldehyde afforded br igh t  red c rys t a l s  of 1- 
I it I i  (4 -d imethylaminophenyl ) -2- [5  - m e t h y l - 4  -(fl ,  f l -d iphenylv inyl ) -2"-pyr idyl ]e thylene  (VIII). 

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

Methyl o~-phenyl- r~-(1, 2, 5 - t r ime thy l -4 -hyd roxy -4 -p ipe r idy l ) ace t a t e  (II). To isopropylmagne slum chloride,  
obtained f rom 33 g (1.38 g-at)  of magnes ium and 146 ml (1.6 mole) of isopropyl chloride in 550 ml of ether,  was added, 
during 3 h r  at 5 ~ C, a solution of 91.2 g (0.67 mole)  of phenylacet ic  acid in 300 ml of benzene. The reac t ion  mixture  
was s t i r r e d  for l h r  at 0 ~  1 2 h r  at 20 ~ C, and 7 h r  at 40 ~ C. Then, d u r i n g 3 h r ,  a solution of 63 g (0.477 mole) of I 
in 200 ml of benzene was added dropwise  with cooling at 5 ~ C. The mixture  was s t i r r ed  for 2 hr  at 20 ~ C and 7 hr  at 
40 ~ C, then 700 ml of 7% HC1 was added with cooling. The benzene -e the r  l aye r  was separa ted  (it contained 25 g of 
phenylacet ic  acid), and washed with 10~0 HCI (2 • 150 ml). The solution of base hydrochlor ides  was washed with e ther  
and evapora ted  to d ryness  in vacuo. The res idue  was t rea ted  with boiling n i t romethane (5 • 100 ml). Removal  of the 
n i t romethane  left  145.9 g of a hygroscopic  mate r ia l .  

The l a t t e r  was mixed with 500 ml of absolute methanol and 45 ml of conc H2SQ, and heated for 20 hr at 40 ~ C 
and 6 hr at 60 ~ C. The methanol was d is t i l led  off, the res idue  d issolved in 400 ml of water ,  and the solution t rea ted  
with sodium carbonate  in the p r e s e n c e  of other,  followed by potass ium hydroxide (with cooling). The e ther  ex t rac t  
afforded 61 g of oily res idue.  Chromatography (grade II alumina, ether)  showed it to contain s tar t ing ma te r i a l  I (Rf 
0.7), and the hydroxy e s t e r  II (Rf 0.5). Crys ta l l iza t ion  afforded 52 g of II, needles,  mp 117-117.5 ~ C (from light 
pet roleum).  Yield 40%, calculated on I. Found, %: C 69.85; H 8.31; N 4.70. Calculated for C17H25NO3, %: C 70.07; 
H 8.65; N 4.81. 

Methiodide of hydroxy e s t e r  II, mp 194 ~ C (from alcohol). Found, %: N 3.07. Calculated for C17H25NO 3" CH3I, %: 
N 3.23. 
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Ethyl-(1, 2, 5 - t r ime thy l -4 -benzoy loxy-4 -p ipe r idy l ) ace t a t e  hydrochlor ide  (IV). To 6.87 g (0.03 mole) of the e s t e r  
III, 15 ml of dry  benzene and 5 ml of pyridine was added at 0 ~ C during 15 min 8.5 g (0.06 mole) of benzoyl chloride.  
The mix ture  was s t i r r ed  for 1 hr  with cooling, 12 hr  at 20 ~ C, and 1 hr  at 80 ~ C. The benzene and pyridine were  
d is t i l led  off in vacuo, and the res idue washed with ether  and d isso lved  in 60 ml of water .  The solution was t rea ted  wi th  
sodium carbonate  with cooling, in the p r e sence  of ether ,  then with potass ium hydroxide. The e ther  ex t rac t  was washed 
with water ,  dr ied over  magnes ium sulfate,  and a s t r eam of dry hydrogen chlor ide  passed through the solution. F rom 
the prec ip i ta te  which separa ted  the re  was obtained 1.5 g (4.06 ram) of IV, mp 195-197 ~ C (from 2 : 1  me thano l -e the r ) .  
Found, %: C 61.57; H 7.35; N 3.84; C1 9.91. Calculated for C19H27NO4" HC1, ~ C 61.69; H 7.63; N 3.78; C1 9.59. 

1, 1 -D ipheny l -2 - ( 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 l ) e t h a n o l  (V). The prepara t ion  was ca r r i ed  out in a 
s t r e a m  of ni trogen.  To p 'henylmagnesium bromide,  obtained f rom 53.56 g (0.34 mole)  of bromobenzeae  and 7.28 g (0.3 
g-at)  of magnes ium in 300 mI of  e ther ,  was  added with s t i r r ing  at 0 ~ C a solution of 22.9 g (0.1 mole)  of III in 20 mI of 
ether .  The mixture  was s t i r r ed  for 1 hr  with cooling, 32 hr  at 20 ~ C and 7 hr at the boil.  The mixture  was t reated,  
with cooling, with 50 ml of water ,  followed by 100 ml of HC1 (1 : 1). The e ther  l ayer  was separated,  and the aqueous 
layer ,  together  with wa te r - inso lub le  hydrochlor ides ,  was t rea ted  with sodium carbonate in the p re sence  of ether ,  
followed by po tass ium hydroxide. The res idue  af ter  r emova l  of the e ther  was dis t i l led;  f ract ion 1, bp 70-154 ~ C 
(2 mm), 5 g; f ract ion 2, bp 154-222 ~ C (1.5 mm), 10.5 g; f ract ion 3, bp 222-225 ~ C (1.5 mm), 5 g; res idue,  3.5 g. 
F rac t ions  2 and 3 afforded 6 g of the diol V as c o l o r l e s s  needles ,  mp 148-149.5 ~ C (from light petroleum).  Yield 10%, 
Rf 0.69 (alumina, grade  II, ethyl acetate).  Found, %: C 77.58; H 8.80; N 4.10. Calculated for C22H2~NO~, %: C 77.84; 
H 8.61; N 4.13. 

Methiodide of the diol V, mp 188-191 ~ C (from alcohol). Found, %: C 57.09; H 6.99; N 2.65. Calculated for 
C22H2~NO 2- CH3I, %: C 57.38; H 6.70; N 2.91. 

P i c ra t e  of diol V, mp 165-168 ~ C (from alcohol). Found, %: N 9.66. Calculated for C22H29NO 2. C6H3N3OT, %: 
N 9.86. The mother  l iquors  f rom the isolation of V afforded 8 g of the complete  dehydrat ion product  (VI) as a v i scous  
liquid, bp 169-187 ~ C (1 ram); Rf 0.88 (grade II alumina, ethyl acetate).  Found, %: C 86.70; H 8.00; N 4.39. Calculated 
for C22H25, %: C 87.07; H 8.31; N 4.62. The diene V was unstable in air ,  turning red. Its IR spec t rum showed no 
valency s t re tching band due to the hydroxyl group. UV spec t rum of the f ree  base VI: kmax 289 nm, e 6440. The diol V 
(17 g, 0.05 mole)  was heated to boiling in 100 ml of conc HCI for 2 hr.  The cooled reac t ion  mixture  was t rea ted  with an 
exces s  of po tass ium hydroxide, and the mix ture  heated at 100 ~ C for 30 rain. The f ree  base  was ext rac ted  with e ther  
and dis t i l led  in vacuo to afford 10.5 g (70%) of the diene VI, bp 165-180 ~ C (0.5 mm) with the same l~f value and 
posi t ion of the absorpt ion max imum in the UV spec t rum as the ma te r i a l  desc r ibed  above. Found, %: C 86.91; H 8.12; 
N 4.45. 

1, 1 -Diphenyl -2- (2 ' ,  5 ' - d ime thy l -4 ' -py r idy l ) e thy l ene  (VI). A solution of 30.3 g (0.1 mole) of diene VI in 200 ml of 
benzene was passed at a constant ra te  over  8 hr  through a contact tube filled with type K-16 catalyst  (100 ml). The 
t e m p e r a t u r e  in the cata lyst  zone was 420-430 ~ C. The volume of gas col lected was 4200 ml (23 ~ C, 754 mm). Vacuum 
dis t i l la t ion  of the reac t ion  products  gave a f ract ion (16.3 g) with bp 160-191 ~ C (0.5 mm), f rom which was isolated 10 
g of VII as  a light rose -p ink  c rys ta l l ine  solid, mp 97-100 ~ C (from light petroleum).  Yield 35%. Found, ~a" C 88.68; 
H 6.44; N 4.67. Calculated for C21H~N, %: C 88.38; H 6.71; N 4.91. 

Methiodide of VII, elongated br ight  g reen  needles,  mp 198-200.5 ~ C (from alcohol). Found, %: C 62.32; H 5.63; 
N 2.96. Calculated for CzlHI~N" CH3I, ~o: C 61.84; H 5.19; N 3.28. 

P i c ra t e  of VII, mp 164-166 ~ C (from alcohol). Found, %: N 10.86. Calculated for C21HIgN. C6H31~307, %: N10.89. 

Pe rch lo ra t e  of VII, mp 161 ~ C (from alcohol). Found, ~a C1 9.42; N 3.96. Calculated for C21HlsN" HC104, 
C1 9.19; N 3.63. UV spec t rum of the f ree  base  VII: kma x 300 nm, e 7120. 

1 - (4 ' -D ime thy laminopheny l ) -2 - [5" -me thy l -4" - ( f l ,  f l -d iphenylv inyl ) -2"-pyr idyl ]e thylene  methtodide (VIII). One 
g r a m  (2.34 m M ) o f  VII methiodide,  0.4 g (2.68 mM) of p-dimethylaminobenzaldehyde,  0.3 ml of piper idine and 25 ml 
of absolute ethanol w e r e  heated for 10 hr  at the bp of the solvent.  Three  r ec rys t a l l i z a t i ons  f rom alcohol gave 0.4 g 
(30.6%) of VIII as fine, br ight  red c ry s t a l s  with mp 255-258 ~ C. Found, ~g N 4.89. Calculated for C30H28N2. CH3I, ~ 

N 5.11. 

The IR spect ra  of the solut ions in carbon t e t r ach lo r ide  were  r ecorded  on a UR-20 spec t rophotometer  with L i F  
p r i s m s , a n d t h o s e  in vase l ine  oil were  r ecorded  on a UR-10 spec t rophotometer  in the 3800-4000 cm -1 region with 
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LiF,  NaC1, and KBr p r i sms .  The UV spec t ra  were  taken on an SF-4 s p e c t r o m e t e r  in the 220-400 nm region,  in 
solution in ethanol at concentra t ions  f rom 10 -3 to 10 -4 M. 
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