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1 ,2 ,5-Tr imethyl -4[p-methyl (e thy l ,  isopropyl)  benzyl ] -4-p iper idole  were  obtained and con- 
ve r t ed  to the s imi la r ly  substi tuted pyridine bases .  

We used 2 ,5-d imethyl -4-a ry l (a ry lky l )pyr id ines ,  which a re  compara t ive ly  readi ly  obtained f ro m T- 
piperidones,  to synthesize  condensed, n i t rogen-containing polycyclic sys tem of the azaf luorene and benzo-  
isoquinoline type.  The la t te r  type, in par t i cu la r ,  includes 3-methyl-6 ,7-benzoisoquinol ine ,  which is obtained 
by the dehydrocycl izat ion of 2 ,5-d imethyl -4-benzylpyr id ine  [1,2]. 

To extend the possibi l i t ies  with r e spec t  to the synthesis  of substi tuted benzoquinolines we had r e -  
course  to the prepara t ion  of analogous pyridines  containing alkyl groups (methyl, ethyl, and isopropyl)  in 
the para  position of the a romat ic  r ing.  

F i r s t  of all, we synthesized new t e r t i a ry  ~/-piperidols, viz. ,  1 ,2 ,5- t r imethyl-{p-methyl  (II) [ethyl (III), 
isopropyl  (IV)]benzyl}-4-piperidols.  These  alcohols were obtained by the reac t ion  of 1 ,2 ,5 - t r ime thy l -4 -  
piper idone (I) with the appropr ia te  alkyl substi tuted benzylmagnes ium chlor ides .  The s tar t ing a lky l - sub-  
st i tuted benzyl  chlor ides  were  obtained by chloromethylat ion of toluene, ethylbenzene,  and cumei~e, r e spec t -  
Evely. 

It is well known that the chloromethylat ion of these  hydrocarbon does not proceed  unambiguously.  It 
has been shown [3] that in all cases  a pract ica l ly  inseparable  mixture  of o- and p-alkylbenzyl  chlor ides  is 
fo rmed  and that the amount of the ortho i somer  inc reases  on passing f rom cumene to ethylbenzene and 
toluene (15%, 30%, and 55%). Thus a mixture  of i somer i c  alkylbenzyl chlor ides  was used in the syntheses  
of piperidols  II, III, and IV. However,  only one pure piperidol  was isolated in all cases .  Considering the 
predominat ing amount of the p-alkylbenzyl  chlor ide as well as s t e r i c  f ac to r s  which to a ce r ta in  degree  will 
h inder  the reac t ion  of piperidone I with the o-a lkylbenzylmagnesium chloride,  it could be assumed that the 
alkyl group in the piperidols  obtained is si tuated in the para  position of the a romat ic  ring. The spec t ra l  
data conf i rmed this assumption.  The IR spec t ra  of piperidols  IT, III, and IV contained two bands in the r e -  
gion of the out -of-p lane  vibrat ions  of the C - H  group of the a romat ic  bonds: 818 and 853 cm -I  (II), 828 and 
850 cm -1 (HI), 830 and 855 cm -1 (IV); these were due to the vicinal C - H  aromat ic  bonds [4]. 

The oxidation of piperidols  II, III, and IV with chromic  anhydride is chemical  evidence for  the indica- 
ted assumption.  The terephthal ic  acid fo rmed  in the p rocess  was identified as the dimethyl  terephthala te .  

The p r o w l  e s t e r s  in the f o r m  of hydrochlor ides  were  obtained by the usual route  f r o m  piperidols  II, 
III, and IV: the hydrochlor ides  of 1 ,2 ,5 - t r imethy l -4 -{p-methy l  (V) [ethyl (VI), isopropyl  (VII)]benzyl}-4- 
propionyloxypiper idines .  
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TABLE 1 

R 

cH3 
C2H~ 

IV (CH3) 2CH 

p'RC6H4CH2"\ 
H O / / ~ N - - C  H 3 

CH 3 

Mp (from Empiri- Found, % 
petroleum cal for-[ 

ether) mula c H N 

i 

101--101,5 C,6H2sNO 77,41 10,61 5,5 
92--93 CITH2~NO] 78,3] 10,5 5,7 

102,5-103 C~H.NO 1 77,7 i 10,5 4,8 

Cale. 

C H 

10,3 
78,5 t0,5 

% -Lo ,-'~'~ Picrate * 
I~~ ~t mp(erom 

N I'~ ~ ~lalcohol) 

5,7 40 166--167 
5,4 42 139--140 
5,1 62 152--153 

*The composit ion of the p ic ra tes  was conf i rmed by analysis  for  
ni t rogen.  

The piperidols  were subsequently dehydrated with concentra ted hydrochlor ic  acid. The 1 ,2 ,5 - t r i -  
methyl-4-~p-methyl  (VIII) [ethyl (IX), isopropyl  (X)]benzyl}piperidines were isolated in the fo rm  of analyt ic-  
ally pure substances .  However ,  th in - l ayer  chromatography [activity II aluminum oxide, e t h e r - p e t r o l e u m  
ether  (1:1)] indicated that they a r e  a mixture  of piper ideines  with the double bond located at different  posi-  
t ions;  p iper ideines :  VIII Rf  0.36 and 0.48; IX Rf  0.35 and 0.49; X R f  0.37 and 0.47. The format ion of 
i somer i c  p iper ide ines  was establ ished during a study of the dehydrat ion of 3 -m e th y l -4 - a ry l -4 -p ip e r i do l s  
[5]. The position of the double bond in the formula  of the piper ideines  is a rb i t r a r i l y  indicated in the r e a c -  
tion scheme.  

p-I~ C6H4CH2 P-RC6H4~H2 

I I - I V  - -  C H3--~ - -  C ' H 3 - - F ~  

I 
Vlll-X CH3 XI-XIII 

VIII,XI R=CH3; I x  x l l  R=C2H5; X,XIII R=CH(CH3) 2 

The piper ideines  were catalyt ical ly  dehydrated and N-demethylated.  Of the 2 ,5-dimethyl-4-{p-methyl  
(XI) [ethyl (XII), i sopropyr l  (XIII)]benzyl}pyridines obtained, only XI was isolated in the c rys ta l l ine  s ta te ;  
XII and XIII a r e  liquids. Thei r  pe rch lo ra te s  were  convenient for  the isolation and identification of these 
pyr idine  bases .  

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

1 ,2 ,5 -Tr ime thy l -4 - (p -a lky lbenzy l ) -4 -p ipe r ido l s  (II-IV). Magnesium, a mix ture  of o- and p-alkylben-  
zyl chlor ides ,  and piperidone I in equimolecular  amounts were  used to obtain piper idols  II-IV [6]. The char -  
ac t e r i s t i c s  of the compounds obtained a r e  p resen ted  in Table 1. 

1 ,2 ,5 -Tr imethyl -4- (p-a lky lbenzyl ) -4-prop ionyloxypiper id ine  Hydrochlor ides  (V-VII). A. A mixture  
of 2.35 g (905 mmole)  of piperidol  II, 2.35 g (25.4 mmole)  of propionyl chlor ide,  and 40 ml of anhydrous 

benzene was ref luxed for  20 h. Recrys ta l l iza t ion of the precipi ta te  formed yielded 1.90 g (59%) of hydro-  
chlor ide  V with mp 185-186 deg (from acetone).  Found 70: N 3.9; C1 10.3o CIgH29NO 2. HC1. Calc. %: N 4.1; 
C1 10.5. 

B. Hydrochlor ide  VI [2.08 g (5170)] with mp 194-194o5 deg {from acetone) was s imi lar ly  obtained f rom 
3.0 g (11.5 mmole)  of piperidol  of III and 3.0 g (32.4 mmole)  of propionyl chlor ide .  Found 70: N 3.9; C1 10.1. 
C20H3iNO 2 �9 HC1. Calc. %: N 4.0; C1 10.0. 

C. Hydrochlor ide  VII [2.59 g (9770)] with mp 212-212.5 deg (from acetone) was s imi la r ly  obtained f rom 
2~ g (7.3 mmole)  of piperidol  IV and 1.36 g (14o6 mrnole) of propionyl chlor ide .  Found 70: N 3.8; C1 9.8. 
C21H33NO 2.HC1. Ca]c. %: N 3.8; C1 9.7. 

Oxidation of 1 ,2 ,5 -Tr ime thy l -4 - (p -a lky lbenzy l ) -4 -p ipe r ido l s .  Concentrated sulfuric  acid (25 ml) was 
gradually added with cooling to a solution of 4.4 g (0.0178 mole) of piperidol II and 20 g (0~ mole) of 
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TABLE 2 

Com- 
pound 

VIII 
IX 
X 

~ H 3 

P-RCSH4CH2--CN--Ctl 3 
I 
CI'I 3 

CHs 
CeHs 
CH(CH~)2 

Bp, ~ 
(press., ram) 

115--117 (0.5) 
I21--124 (0,5) 
t12--115 (0,4) 

nD~ 

1,5351 
1,5310 
1,5286 

d4 2o 

0,9616 
0,9609 
0,9482 

MR~ 

Found Calc. 

74,17 73,77 
78,24 78,32 
83,54 82,98 

* The compos i t ion  of the p i c r a t e s  was c o n f i r m e d b y  analys is  for  ni t rogen.  

ch romic  anhydride  in 50 ml  of acet ic  acid.  The mix tu re  was ref luxed for  3 h. The resu l t ing  prec ip i ta te  
(1.43 g) was dr ied  and heated for  13 h with 150 ml  of methanol  and 15 ml  of concent ra ted  sulfur ic  acid.  
The methanol  was r em oved  by dist i l lat ion,  and 70 ml  of water  was added to the res idue .  The reac t ion  p r o -  
ducts were  ex t r ac t ed  with e ther  to give 1.26 g (36.5%) of dimethyl  t e reph tha la te  with mp 140-141 deg ( f rom 
ether) .  

P iper ido ls  I]I and IV were  s i m i l a r l y  oxidized.  

1 ,2 ,5 -Tr ime thy l -4 - (p -a lky lbenzy l )p ipe r ide ines  (VIII-X). P iper idols  II, llI, and IV were  dehydrated 
with concent ra ted  hydrochlor ic  acid as  desc r ibed  in [1]. The c h a r a c t e r i s t i c s  of the compounds obtained a r e  
p re sen ted  in Table  2. 

2 ,5 -Dimethy l -4 - (p -me thy lbenzy lpyr id ine  (XI). P iper ide ine  VIII was dehydrated and N-demethyla ted  
in a quar tz  tube with a K-16 ca t a lys t  (25 g) at 410-430 deg. The ca ta lys t  was ac t iva ted  in a gentle a i r  
s t r e a m  at  520 deg for  2 h. 

A solution of 8.6 g (37.5 mmole )  of p iper ide ine  VIII in 40 ml of benzene was pas sed  through the tube 
at  a constant  r a t e  in the cou r s e  of 4 h. A total  of 1920 ml  of gas (20 deg, 724 ram) was col lected.  After  
drying with po ta s s ium hydroxide,  the condensate  yie lded a f rac t ion  (4.34 g) with bp 160-166 deg (4 ram) 
and nD 2~ 1:5630. According to thin l aye r  ch roma tog raphy  [KSK s i l ica  gel ,  m e t h a n o l - e t h e r  (1:10)] the f r a c -  
tion contained a t r a c e  of the s ta r t ing  p iper ide ine  (Rf 0.18 and 0.35) in addition to pyr idine XI (1Rf 0.75). 
This f rac t ion  (1.99 g) was t r ea t ed  with 5 ml  of alcohol and 10 ml of 30?0 pe rch lo r i c  acid to give 1.8 g (61%) 
of the p e r c h l o r a t e  of XI in the f o r m  of c o l o r l e s s  c r y s t a l s  with mp 209-210 deg (from acetone).  Found %: 
N 4.3; C1 11.5. C15HI7N.HC104. Calc.  %: N 4.5; C1 11.4. T r e a t m e n t  for  the pe r ch lo ra t e  with sa tu ra ted  
aqueous sodium carbona te  yie lded 1.54 g (93.5%) of XI with mp 110-116 deg (0.5 mm)  and mp 46-47 deg. 
Found %: C 85.4; H 8.0; N 6.4. CtsH17 N. Calc.  %: C 85.3; H 8.1; N 6.6. The p i c r a t e  of XI had mp 
131-131.5 deg ( f rom alcohol).  Found %: N 12.6o CisHtTN- CsH3N30 ~. Calc. %: N 12.7. The hydrochlor ide  
of XI had mp 163-165 deg (from acetone).  Found %: N 5.7; C1 14.4. ClsH~TN'HC1. Calc.  %: N 5 . 7 : C 1  14.3. 

2 ,5 -Dimethy l -4 - (p -e thy lbenzy l )pyr id ine  (XII). Compound IX was dehydra ted  and N-demethyla ted  on 
the s a m e  ca t a ly s t  under  the s a m e  conditions.  A total  of 1330 ml  of gas  (20 deg, 724 m m )  and a f rac t ion  
(4.1 g) with bp 125-131 deg (0.5 ram) and nD 2~ 1.5595 was obtained f r o m  6.26 g (25.8 mmole )  of IX (60 ml  
of benzene,  3 h). This  f rac t ion  (3.7 g) yie lded 2.7 g (50.7%) of the p e r c h l o r a t e  of XII with mp  169-171 deg 
( f rom acetone) .  Found %: N4 .1 ;  Cl11 .0 .  ClsNI9N.HC104. Calc .%:  N 4.3; C1 10.9. The pe rch lo ra t e  
was used  to obtain 1.45 g (77~ of XII with bp 120-127 deg (0.5 mm) ,  nD zu 1.0093. Found %: C 85.0; 
H 8.2; N 6.0; MR D 72.52. ClGH19N. Calc. %: C 85.3; H 8.4; N 6.0; MRD 72.80. The p i c r a t e  of XII had 
mp 118-119.5 deg ( f rom alcohol). On the bas i s  of the analyt ical  data obtained a f t e r  s eve ra l  r e e r y s t a l l i z a -  
tions and thorough drying of the sample ,  it can be a s sumed  that  this p i c ra t e  contains one molecule  of a lco-  
hol of c rys ta l l i za t ion .  Found %: N 11.2. C16HlsN- CsH3N3OT- C2H5OH. Calc.  %: N 11.2. The hydrochlo-  
r ide  of XII had mp  151-152 deg ( f rom acetone).  Found %: N 5.0; C1 13.8. CtsHlaN. HCI. Calc. %: N 5.4; 
C1 13,5, 
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Empirical 
formula 

C16H2~N 
C,THasN 
C18H27N 

84.0 
84,3 
83,7 

Found, % 

[ H  I N 

102 6,1 
10,5 5,5 
10,5 5,5 

Calc;, % 

83,8 10,0 
83,9 10,3 
84,0 10,5 

Yield, 
N % 

6,1 74 
5,8 67 
5,4 63 

Picrate~*mp 
(from alcohol) 

138--139 
105--106 
114--114,5 

2,5-Dimethyl-4-(p-isopropylbenzyl)pyridine (XIII). The reaction was run with 6.98 g (27.1 mmole) 
of piperideine X and 60 ml of benzene. A total of 1350 ml of gas (20 deg, 724 mm) and a fraction (4.6 g) 
with bp 128-136 deg (0.5 mm) and nD2~ were obtained. Thin-layer chromatography [KSK silica gel, 
e thanol -e ther  (1:10)] gave Rf values of 0.62, 0.19 and 0.12. The last two Rf values re fe r  to starting pipe- 
rideine X. This fraction (4.6 g) was used to obtain 4.7 g (71.6%) of the perchlorate of XIII with mp 166- 
167 deg (from acetone). Found %: N 4.0; C110.4. ClzH2tN.HC104. Calc. %: N 4.1; C110.5. The 
perchlorate  was used to obtain 2.21 g (67.0%) of XIII with bp 130-136 deg (0.5 mm), nD 2~ 1.5600, and d42~ 
1.0012. Found %: C 85.5; H 9.0; N 5.9; MR D 77o19. Calc. %: C 85.3; H 8.8; N 5.9; MR D 77.4. The 
picrate of XIII had mp 142-143.5 deg (from acetone). Found %: N 11.6. CITH21N. C6H3N307. Calc. %: 
N 11.9. The hydrochloride of XIII had mp 155.5-156 deg (from acetone). Found %: N 4.9; C113.2o 
C17H21N-HC1. Ca lc .  %: N 5.0; C112.9. 

1. 

2o 

3. 
4. 
5. 
6, 
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