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The Favor sk i i  r eac t ion  with 1 ,2 ,5 - t r ime thy l -4 -p ipe r idone  and e thyl-  and naphthylaeetylenes  
gave the cor responding  p iper idols ,  the hydrogenation of which gave 1 , 2 , 5 - t r i m e t h y l - 4 - n -  
butyl(or 2 -naphthyle thy l ) -4-p iper ido ls .  4 - P h e n y l -  and 4-bu ty l -2 ,5 -d imethy lpyr id ine  were  
condensed with formaldehyde ,  and some of the t r ans fo rma t ions  of the resu l t ing  f l -hydroxy-  
ethyl de r iva t ives  we re  studied. 

Severa l  ethynyl alcohols  of the al iphatic s e r i e s  have an efficient  soporif ic  effect.  The sea rch  for 
medic ina l  p r epa ra t i ons  of this so r t  s e e m s  n e c e s s a r y ,  s ince the barb i tu ra tes  that a r e  usual ly  employed as 
somnifac ien ts  often have a negative side effect.  In this connection, we turned to the synthes is  of some 
e thynyl -subs t i tu ted  7 -p ipe r ido l s  obtained f rom 1 ,2 ,5 - t r ime thy l -4 -p ipe r idone  (D. These  ethynyl amino a l -  
cohols can be subsequently used  for  the synthes is  of ha rd - to -ob ta in  subst i tuted pyridine bases .  

4- (1-Butynyl ) -  (II) and 4 -naph thy l e thyny l - l , 2 ,5 - t r ime thy l -4 -p ipe r ido l s  (III, IV) were  obtained by con-  
densation of I under  the conditions of the Favor sk i i  reac t ion  with, r e spec t ive ly ,  1-butyric and a -  and fl- 
naphthylacetylenes .  The hydrogenat ion of H-IV was accompl ished  on Raney nickel to give 4 -n -bu ty l -  (V), 
4 - (2 -a -naph thy l e thy l ) - ,  and 4- (2- f l -naphthyle thyl ) -4-p iper idols  (VI, VII). The synthes is  of V via this route  
gave i ts  d i a s t e r e o i s o m e r  with mp 97.5-99~ which was p rev ious ly  i so la ted  [n the hydrogenat ion of a mix -  
t a r e  of d i a s t e r e o i s o m e r s  of  1 ,2 ,5 - t r ime thy l -4 - (3 -bu tyny l ) -4 -p ipe r ido l  (obtained by condensation of I with 
vinylacetylene)  [1]. React ion of n-butyl l i th ium with I g ives  a d i a s t e r e o i s o m e r  of V with mp 70-71 ~ which 
we obtained f rom i and buty lmagnes ium bromide  [2, 3]. 

0 RC~C OH RCtl2CH2 OH 

I t I 
CH 3 CH 3 CH 3 

I I I - [V V-VII 

II.Y R=%Hs; III, VI R=cz-CloH;; IV, VIi R=[~-CioH 7 

According to the method that  we developed, the y -p ipe r ido l s  a r e  conver ted  to subst i tuted pyridine 
bases  by dehydrat ion,  catalyt ic  dehydrogenation,  and N-demethyla t ion.  We have p rev ious ly  used this m e t h -  
od to obtain 2 ,5 -d imethy l -4 -phenylpyr id ine  (VIII) f r o m  1 ,2 ,5 - t r imethy l -4 -phenylp iper ide ine  [4]. Compound 
VIII was i so la ted  as a mobi le  liquid af ter  s eve ra l  dis t i l la t ions of the reac t ion  products .  We were  unable 
to i so la te  VIII  in the c rys ta l l ine  s ta te  v ia  this  route .  It  was ch romatograph ica l ly  es tab l i shed  that the VIII 
obtained contains smal l  amounts  of th ree  other subs tances ,  which co r re spond  (with r e s p e c t  to the Rf va l -  
ues) to the s t a r t ing  piper ideine .  The la t ter  is apparen t ly  r e p r e s e n t e d  by three  i s o m e r s  that  differ  f rom 
one another  with r e s p e c t  to the posit ion of the r ing  double bond. More  thorough purif icat ion - dist i l lat ion 
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of the reac t ion  products  with an eff ic ient  column (35 theore t ica l  plates) - gave co lo r l e s s  c r y s t a l s  of VIII 
with mp 29% 

R' R' P-,' 

~---,..N ,>j._.C 1.13 - -  L~.N,flt._CH,C li~ 0 R,, - -  ~....N .>L_.C ii =C H, 

VIII, IX X, XI, XIII-XV XVI, XVII 

VIII,X,XI,XVI R'-CCHs;|X, XIII-XV, XVII R'=C4Hg; X,XIII R'=H; XI, XIV R'=CONHC6H:,; XV R"=COCsH 5 

Condensation of VIII  with formaldehyde gave a mix tu re  of 5 -methy l -2 - ( f l -hydroxye thy l ) -4 -pheny l -  
pyridine (X) and 2 - ( 5 - m e t h y l - 4 - p h e n y l - 2 - p y r i d y l ) - l , 3 - p r o p a n e d i o l  (XII), which was sepa ra t ed  ch roma to -  
graphica l ly  on a luminum oxide (94% X and 6% XII}. A ure thane  - N - p h e n y l - ~ - ( 5 - m e t h y l - 4 - p h e n y l - 2 -  
pyridyl)ethyl  c a r b a m a t e  (XD - was fo rm ed  in quanti tat ive yield f rom X. Dehydrat ion of X (by heating with 
po tass ium hydroxicle) gave 5 - m e t h y l - 2 - v i n y l - 4 - p h e n y l p y r i ~ n e  (XVI) in 70% yield as a c o l o r l e s s  vacuum-  
dis t i l lable  liquid that  did not undergo p rac t i ca l l y  any change on s torage .  

The convers ion  of p iper idol  V to 2 , 5 - ~ m e t h y l - 4 - n - b u t y l p y r i d i n e  (IX) was p rev ious ly  desc r ibed  in 
[3]. 5 -Methyl -2- ( f l -hydroxye thyD-4-n-buty lpyr id ine  (XIII) was  obtained in 45% yield by condensation of IX 
with formaldehyde.  Der iva t ives  of X I I I -  N-pheny l -~ - (5 -me thy l -4 -n -bu ty l -2 -py r idy l ) e thy l  c a r b a m a t e  (XIV) 
and 5-methy l -2 - ( f l -benzoxye thy l ) -4 -n-bu ty lpyr id ine  (XV) - were  obtained. Alcohol XIII  was  dehydrated (by 
he~:ting with po tass ium hydroxide) to 5 -me thy l -2 -v iny l -4 -n -bu ty lpy r id ine  (XVH). Compound XVII (a mobi le  
c o l o r l e s s  liquid) was dis t i l led in vacuo and did not change on s torage .  

EXPERIMENTAL 

1,2,5-Trimethyl-4-(l-butynyl)-4-piperidol (]I). A mixture of 39 g (0.28 mole) of I, 15 g (0.27 mole) 
of potassiam hydroxide, and i0 g (0.85 mole) of l-butyne was heated in an autoclave at 95 ~ for 4 h. Water 
(20 ml) and 18 % hydrochloric acid (until the mixture was acid to Congo Red) were then added to the mixture, 
and the neutral substances were extracted with ether. The organic bases were isolated from the aqueous 
solution after treatment with potassium hydroxide and extraction with ether to give 19 g (0.13 mole) of I 
with bp 63 ~ (4 ram) and 29 g (100%, based on the converted I) of II with bp 105-110 ~ (3 ram) and P~ 0.29, 
0.58 [ethyl acetate-heptane (3: i)].* Found: N 6.9%. CI2H21NO. Calculated: N 7.2%. Crystallization 
from ligroin gave 2.3 g of one of the diastereoisomers of II with mp 88-89.5 ~ and Rf 0.29 (in the same sys- 
tem). Found: C 73.5; H 10.7; N 7.1%. CI2H21NO. Calculated: C 73.8; H 10.8; N 7.2%. 

1,2,5-Trimethyl-4-~-naphthylethynyl)-4-piperidol (HI). A mixture of 36 g (0.23 mole) of ~-naphthyl- 
acetylene, 36 g (0.25 mole) of I, and 30 g (0.54 mole) of powdered potassium hydroxide in 140 ml of dry 
ether was heated in an autoclave at i00 ~ for 2.5 h. The mixture was then cooled, and 200 ml of water was 
added. The ether layer was separated, and the aqueous layer was washed with three 200-ml portions of 
ether. The extract was dried with magnesium sulfate, and the ether was partially removed to give 13 g 
(17%) of III with mp 162-163 ~ (from alcohol) and Rf 0.16 (ether). IR spectrum: 3100 (OH), 2810 (NCH3) , 
2227 em -I (C- C). Found: C 81.9; H 8.0; N 4.5%. C20H~3NO. Calculated: C 81.9; H 7.9; N 4.8%. The 
picrate of HI had mp 231 ~ (from alcohol). Found: N 10.6%o C~H2sNO. CsH3N30~. Calculated: N 10.7%. 

1,2,5-Trimethyl-4-(fl-naphthyiethynyD-47piperidol (IV). A mixture of 6 g (0.04 mole) of fi-naphthyl- 
acetylene,  9 g (0.06 mole) of I, and 5.6 g (0.1 mole) of powdered  po t a s s ium hydroxide in 30 ml  of dry e ther  
was heated  at  100 ~ in an autoclave for  3 h, a f te r  which 50 ml  of wa te r  was added, and the reac t ion  products  
were  ex t rac ted  with e ther .  The e ther  ex t r a c t  was dr ied,  the s t a r t ing  I was  r e m o v e d  by dist i l lat ion,  and 
the res idue  (9 g) was c rys t a l l i zed  f rom e t h e r - b e n z e n e  (1 : 1) to give 6 g (52%) of IV with mp 133-134 ~ and 
R f  0.06 (ether}. IR s p e c t r u m :  3534 and 3300 (OH), 2805 (NCH3), 2225 cm -1 (C~ C). Found: C 81.7; H 8.0; 
N 4.4%. C20H2~NO. Calculated:  C 81.9; H 7.9; N 4.8%. The p ic ra t e  of IV had mp 227 ~ ( f rom alcohol).  
Found. N 10.5%. C20H23NO.C6H3N30 ~. Calculated:  N 10.7%. 

1 , 2 , 5 - T r i m e t h y l - 4 - n - b u t y l - 4 - p i p e r i d o l  (V). A. A 100-g (0.71 mole) sample  of I was  added a t  0 ~ to 
bu ty lmagnes ium bromide ,  p r e p a r e d  f r o m  73 g (0.53 mole) of butyl bromide and 13 g (0.53 g-atom) of m a g -  
nes ium in 300 m l  of e ther .  The mix tu re  was then t r ea t ed  succes s ive ly  with 150 ml  of wa te r  and 100 ml  of 
18% and 36% hydrochlor ic  acid until  i t  was acid to Congo Red. The o r g a n i c b a s e s  were  ex t rac ted  f r o m  the 
aqueous solution with e ther  af ter  t r e a t m e n t  with po tass ium hydroxide.  Dist i l lat ion gave 78.5 g (0.56 mole) 

* When the so rben t  is  not indicated,  the ch romatography  was  c a r r i e d  out on a thin l aye r  of aet ivi ty-II  a lu -  
minu~n oxide. 
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of I and 12.56 g (42%) of V with bp 110-120 ~ (3 ram) and Rf  0.47 and 0.33 [ethyl ace ta te -hepCane  (3 : 1)]. 
Crys ta l l iza t ion  f rom l igroin gave 3.8 g of one of the d ias te reo i sonaers  of V with rap 70-71 ~ and Rf 0.47. 

B. A 1-g (5 namole) s ample  of II  (nap 88-89.5 ~ in 10 nal of alcohol was hydrogenated over  Raney 
nickel  a t  20 ~ A total  of 230 ml  of hydrogen was absorbed  af ter  10 h, and 0.93 g (94%) of V with mp 97.5- 
99 ~ (frona ligroin) and Rf  0.33 ( same sys tem) was isolated.  Found: C 72.4; H 12.2; N 7.0%. C12H25NO. 
Calculated: C 72.4; H 12.5; N 7.0%. 

1 ,2 ,5 -Tr inae thy l -4 - (2 -a -naph thy le thy l ) -4 -p ipe r ido l  (VI). A 1.5-g (5 mrnole) sample  of HI in 15 ml  
of  alcohol was hydrogenated over  Raney nickel at 20 ~ The theore t ica l  amount  of hydrogen (190 ml) was 
absorbed  a f te r  96 h. Crys ta l l iza t ion  of the hydrogenation products  f rom hexane gave 1.3 g (85.5%) of VI 
with mp 156-158 ~ and Rf 0.06 (ether).  IR spec t rum:  3320 (OH) and 2812 cm - t  (NCH3). Found: C 80.8; 
H 9.2; N 4.8%. C20H27NO, Calculated: C 80.9; H 9.2; N 4.7%. 

1 ,2 ,5-Tr inaethyl-4-(2-f l -naphthyle thyl)piper idol  (VII). A 1.3-g (4 rnmole) sample  of IV in 13 ml of 
alcohol was hydrogenated under the s ame  con JJtions for 80 h. A teta[ of 166 rnl of hydrogen was absorbed,  
and 1.1 g (88.7%) of VII with mp 122-123.5 ~ ( f rom ligroin) and Rf 0.08 (ether) was isolated.  IR spec t rum:  
3200 (OH), 2795 cm - t  (NCH3). Found: C 80.9; H 9.0; N 4.7%. C20H27NO. Calculated: C 80.9; H 9.0; N 
4.7%. The p ic ra te  of V H h a d m p  210.5-211.5 ~ ( f rom alcohol). Found: N 10.6%. C20HzTNO.C6H3N307. Cal -  
culated: N 10.7%. 

Isolation qf 2~5-DirnethjA_14-phenylpyridine (VIII). A 100-g sample of freshly distilled 1,2,5-trirnethyl- 
4-phenylpiperideine with bp 100.5-101.5 ~ (i ram), n~ 1.5446, and Rf 0.20, 0.31, and 0.41 [on a thin layer of 
KSK silica gel in ether-naethanol (I0 : i)] was used in the dehydrogenation and N-demethylation. The re- 
action was carried out as described in [4]. Distillation of the reaction products gave 46 g of a first frac- 
tion with bp 118-119 ~ (2 turn), n~ 1.5826, and Rf 0.20, 0.31, and 0.61, and 27 g of a second fraction with bp 
119-121 ~ (2 narn), and n~ 1.5859. The first fraction was distilled with a column with 35 theoretical plates 
to give three fractions (6 ml) boiling at 50-81 ~ (i turn) with n~ from 1.5618 to 1.5735, four fractions (Ii nal) 
boiling at 81-104 ~ (i rnm) with n~ from 1.5760 to 1.5822, and 21 ml of a f:action with bp 104 (i rnm) and 
n~ 1.5841 and Rf 0.61. The last fraction crystallized completely, and needles of VIII with rnp 29 ~ (from 
ligroin) were isolated. The perchlorate of VIII had nap 185.7-186 ~ (from alcohol). Found: C 55.0; II 4.9; 
CI 12.2; N 4.7%. CI3HI3N. HCIO 4. Calculated: C 55.0; H 4.9; CI 12.5; N 4.9%. 

5-Methyl-2-(fi-hydroxyethyl)-4-phenylpyridine (X) and 2-(5-1Hethyl-4-phenyl-2-pyridyl-l,3-pro- 
panediol  (XII). A mix tu re  of 19.5 g (0.11 naole) of VIII and 12 ml of 27% fornaalin was heated at  220-230 ~ 
for  3 h. The reac t ion  products  were  ex t rac ted  with ether ,  and the e ther  ex t r ac t  was dr ied with sodium 
sulfate and dist i l led to give 9.9 g of VIII  with bp 110-125 ~ (1 turn) and 6.5 g of a second f rac t ion  with bp 
173-178 ~ (1 ram) as a v iscous  m a s s  ~hat c rys t a l l i zed  in ligroin. Two c rys ta l l i za t ions  gave 3.5 g of c r y s -  
ta ls  with mp 84-96% Chromatographic  purif icat ion of these c r y s t a l s  with a column (H 60 crn, d 2.5 cm, 
acti~it}~II AI203, ch loroform)  init ial ly gave 3 g (27%, based on the conver ted  VIII) of X with mp 101-102 ~ 
( f rom ligroin),  vOH 3170 cna -1 (intense broad band). Found: C 79.1; H 6.9; N 6.2%. Ct4H~NO. Calcu-  
lated: C 79.0; H 7.0; N 6.6%. 

N-Phenyl - f i - (5 -methy l -4 -phenyI -2 -pyr idYi )e thy l  carbanaate (XI). This conapound had nap 148-149 ~ 
( f rom carbon te t rachlor ide) .  Found: N 8.1%. C21H~0N202. Calculated: N 5.8%. At the end of the c h r o m a -  
tegraphy,  0.2 g (0.08 naole) of XII with nap 136.5-138 ~ ( f rom ligroin) was isolated.  Found: N 5.6%. 
C15H17NO 2. Calculated:  N 5.8%. 

5 , -MethyI-2-( f i -hydroxyethyi) -4-butylpyr id ine  (XIID. A mix tu re  of 4.8 g (0.03 mole) of 2,5-dinaethyl-  
4-butylpyr idine  (IX) and 3 nal of  27% formal in  was hea ted  in an autoclave at  160-170 ~ for  4 h, a f te r  which 
10 nal of water  was added to the mix ture .  The react ion  products  were  ex t rac ted  with e ther ,  and the ex-  
t r a c t  was dr ied  and dis t i l led to give 1.23 g of IX with bp 78-110 ~ (3 nam) and 2.1 g (45%) of XI/I with bp 
150-160 ~ (3 rnna) and mp 73-74.5 ~ ( f rom ligroin).  Found: C 74.6; H 9.7; N 7.2%~ CI2H19NO. Calculated:  
C 74.6; H 9.8; N 7.2%. 

N-Phenyl - /3 - (5-methyl -4-buty l -2-pyr idy l ) . e thy l  c a r b a m a t e  (XIV). This compound had nap 119.5-121 ~ 

( f rom carbon ~etrachloride).  Found:  N 8.7%. CigH24N202. Calculated: N 8.9%' A 0 .6-g  (3 mrnole) s a m -  
ple of XIII  and 0.6 g (4 rnrnole) of  benzoyl chlor ide in 7 rnl of benzene (heating for 2 h) gave 0.3 g (30%) of 
5 -methy l -2 - ( f i -benzoxye thy l ) -4 -bu ty lpyr id ine  hydrochlor ide  (XV) with rnp 103-104 ~ ( f rom benzene). Found: 
N 3.9%. C19H23NO2.HC1. Calculated: N 4.2%. Base  XV had nap 80.5-82 ~ ( f rom ligroin).  Found: C 76.8; 
H 7.5; N 4.7%. Cs 2. Calculated: C 76.8; t t  7.7; N 4.7%. 
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5-Methyl -2-v inyl -4-phenylpyr id ine  (XVI). A 3.6-g (0.017 mole) sample of X was heated in a Claisen 
flask with 1 g of ground potassium hydroxide at 180 ~ and 5 ram, and the resul t ing XVI was removed  by d is -  
ti l lation. It was dried and dist i l led to give 2.3 g (70%) of XVI with bp 146-147 ~ (4 ram) n~ 1.6111 and d~ ~ 
1.0540. Found: C 86.3; H 6.7; N 7.0%; MR D 64.22. C14H13N. Calculated: C 86.2; H 6.7; N 7.2%. MR D 
64.12. 

5-Methyl-2-vinyl -4-butylpyr!dine  (XVID. A 2.5-g (0.013 mole) sample of XIII was heated with 0.5 g 
of ground potass ium hydroxide at 150 ~ and 75 mm in a Claisen flask. The dist i l led substances were  dried 
and dist i l led to give 1.6 g (70%) of XVII with bp 120-123 ~ (14 ram), n~) 1.6509, and d~ ~ 0.9270. UV spect rum 
(in ethanol), kma x, nm (e): 250 (2800), 265 (2910). Found: C 82 .3 ;H 9.7; N 8.0%; MR D 56.33. ClztI17N. 
Calculated: C 82.3; H 9.7; N 8.0%; MR D 56.70. 

The IR spectra '  of KBr pel lets  of the compounds were  measu red  with a UR-20 spec t rophotometer .  
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