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STUDIES OF THE ELIMINATION OF 
4-ARYL-3-METHYL-4-PIPERIDINOLS-I 

THE CONFORMATION OF EPIMERIC I-ALKYL (AND 
ARALKYL)4ARYL-5-METHYL-1,2,5,6_TETRAHYDRO- 

PYRIDINE HYDROCHLORIDES 

A. F. CASY, A, H. BECKIZIT, M. A. IORIO and H. 2. YOUSSEF 
School of Pharmacy, Chelsea Colkge of Science and Technology, London 

(Received 2 1 Muy 1965 ; in revised form 2 June 1%5) 

Ab&act--A detailed study of the products of elimination of some 49ryl-3-m~hyl4piptridinols has 
been made and the PMR spectra of derived l-alkyl (and aralkyl)-49ryl-5-methyl-I,~5,61ctrahy&~ 
pyridines and the corresponding hydrochloric salts reported and discussed. The 5-methyltetrahy~ 
pyridine hydrochlorides are shown to exist in epimeric forms in deuterochloroform and their PMR 
spectra have been interpreted in terms of probabk conformations. 

INTRODUCTION 

ELIMINATIOS reactions have often been encountered during the investigation of 
structure-activity relationships in esters of 4-aryl-3-methyl4piperidinols (reversed 
esters of pethidine and allied compounds) .lsz The more thorough study of such 
reactions, facilitated by use of NMR spectroscopy, has now been undertaken. In the 
present paper detailed examination of the products of elimination is reported. 

Experimental procedures and spectroscopic data 

4_Aryl+methyl4piperidinols (I) were obtained by treating 3-methyl4piperidones 
with lithium aryls. In one case (Ia, R’ = H) the configuration of an ester derivative 
of the alcohol has been established as truns Ar/Me;3 in the other alcohols reported 
here the major reaction product (purified by crystallization) is assumed to have the 
same (trans) configuration from consideration of the stereochemistry of addition to 
cyclic ketones and from IR spectral data (ExperimentaQ4 Catalytic debenzylation of 
the piperidinol (Ic; R’ = H) gave the secondary base (Ie; R’ = H). The Qpiper- 
idinols (I) of major yield were dehydrated by treatment with a mixture of acetic and 
hydrochloric acids at the reflux temperature and the binary mixtures of alkenes which 
resulted were analysed by means of NMR spectroscopy. In mixtures derived from 
4-phenyl, o- and m-tolylpiperidinols (I, R’ = H, o and m- Me), the major component 
was a 5-methyl-1,2,5,6-tetrahydropyridine (II), characterized by signals due to vinylic 
hydrogen (a triplet) and 5-methyl (a doublet), and the minor component a 3-methyl- 
tetrahydropyridine (III), characterized by a 3-methyl signal (a singlet) and by the 
absence of a vinylic hydrogen signal. Under the conditions reported, the isomers 

’ A. H. Beckett, A. F. Casy and P. M. Phillips, J. Med.phurm. Chem. 2,245 (1960). 
* A. F. Casy, A. H. Beckett and N. A. Armstrong, Tefrahe&on 16,85 (1961). 
s G. Kartha, F. R. Ahmed and W. H. Barnes, Acru Crysruf@. 13,525 (1960). 
’ A. H. Beckett, A. F. Casy, G. Kirk and J. Walker, J. Pharm. Pharmacol. 9,939 (1957). 
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R=(o) Me, Lb) EI, WCHzPh,(d) KH,),Ph, (01 II 

were formed in the approximate ratio of 2: 1, as assessed from integral curves. 
3-Methyltetrahydropyridines (III) predominated in alkene mixtures derived from 
+tolylpiperidinols (I, R’ = p-Me). In all cases the mixtures of bases of type II and 
III were treated with excess of ethanolic hydrogen chloride and the resultant hydro- 
chlorides fractionally crystallized to yield the major isomers which were isolated in a 
pure state. In addition, the isomers in minor amount were obtained in this manner 
from mixtures derived from the piperidinols (Ia, b, c and e; R’ = H; and Ib and c; 
R’ = p-Me). Attempts to separate isomeric alkenes by paper, thin-layer and gas 
chromatography were unsuccessful. s The NMR characteristics of the pure alkenes 
are given in Table 1 and the integral data for alkene mixtures in Table 2. 

The NMR spectra of the alkene (II) hydrochlorides in deuterochloroform were 
also examined (Table 3). The Smethyl signals of the hydrochlorides differ markedly 
from those in the corresponding free bases (e.g. Fig. 1). In the bases the S-methyl 
signal is a doublet (T E 9-O except for Co-tolyl examples) while in the hydrochlorides 
it is a pair of doublets (r N 8.7 and 9-l). In two cases (IIa and b; R’ = II) the 4- 
phenyl signal, a singlet in the base, appeared as a pair of singlets in the salt while the 
m- and ptolyl aromatic signals of the alkenes (IIb; R’ = m-Me and 11~; R’ = 
p-Me) became more complex in the corresponding salts. 

Discussion 

These NMR spectral differences are interpreted in terms of the alkene (II) hydro- 
chloride existing in deuterochloroform solution in tram and cm (l-R/S-Me) con- 
figurations (A and B, Fig. 2) which arise as a result of the two possible modes of proton 
addition to the basic cent.re.g Assuming half-chair conformations, A-l is more likely 
than A-2 since in the former the group R attached to nitrogen is equatorial and the 
5-methyl group is axial, a favoured position for bulky 6-substituents in l-phenyl- 
cyclohexenesr (the aryl group and the double bond in conjugation with it may attain 
a greater degree of coplanarity when a-substituents are axial than when they are 
equatorial). In B, (2) is probably the more likely, despite the fact that an equatorial 
5-methyl group will partially deflect the aryl group out of the plane of the 3-4 double 
bond, because B-l contains two axial substituents. In conformations A-l and B-2, 
the relative environments of both the Smethyl and 4-aryl groups differ, hence the two 

b H. Z. Yousscf, Ph.D. Thesis University of London (1964). 
b A. H. Eeckett, A. F. Casy and H. Z. Youssef, Tefruhedron Letters No. 10, 537 (1965). 
’ E. W. Garbisch, Jr., /. Org. Chem. 27,4243,4249 (1962). 
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TABLE 1. PROTON MAGNEI-IC RESONANCE CHARA-CS OF ‘hRYL+MEl-HYL- 1 ,&,s,a 

TFTRAHYDROPYRIDINBS (11) IN DWTERCBCHLoRoFORhl. 

Compound 
(bass) N-R CAryl C-3-HWnylicy C-5-M& Misceuaneous 

IIa(R’ - H) 

IIb(R’ = H) 

(in CCIJ 

IIc(R’ = H) 

IId(R’ = H) 

IIe(R’ = H) 

IIb(R’ = &Me) 

IIc(R’ 2 u-Me) 

IIb(R’ = m-Me) 

IIc(R’ = pMe) 

(in CC& only) 

7~62’@LMe) 2.68’ 4.13 (J3-5) 9.00 (J&S) - 

9a (J6-5) 

8.98 (J7.0) 

8.98 (J7*0) - 

8.98 (J6.5) - 

9.00 (J7.0) - 

9.13 (J6.5) 7*70(Ar--Me) 
- 

9.13 (J7.0) 7-7YAr-Me) 
- 

9.00 (J6.5) 7*67YAr-Me) 
- 

8.98 (57-O) 7_68b(Ar-Me) 
- 

8*856(37.0) (NXH,Me) - 
8*9=(J7*5) 

2-68’ 4.12 (53-S) 

277” 4.2 I (J4.0) 

2.68’ 4 12 (53.5) 6.37W-CH,Ph) - 

268” 4.13 (J3.5) 

4.05 (J3.5) 7.6Y(N-H) 
- 

2.67” 

8.87c(J7.0) (NXH,Me) - 2.93’ 4.53 (3.0) 

6*35”(NKH,Ph) 
- 

2.83’ 4.50 (J3,5) 

4.15 (J3.5) S.SS<Jt.O) (N--CH,Me) - 2.85’ 

2.7’ 6~43’(l’LCH,Ph) - 4-23 (J3.5) 

‘ = chemical shifb in tau units, coupling constants in c/s. 
b - singlet; 
c = triplet; 
* = doublet; 
’ = main peak of multiplet 

8.73 908 
(b) 

Fro. 1. Part of the NMR spectra of lcthyl-5-mcthyl4m-to~~-l,~,~~~~h~~- 
dine (IIb, R’ = m-Me): (a) base in CDCI,; (b) base hydrochloride in CDCl,; (c) 
base hydrochloride in CDCl,-D,O (low field triplet is the signal due to methyl of the 

lcthyl group). 
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Studies of the elimination of 4aryl-3-mcthyl4pipidinols-I 3391 

configurations of the salt in solution exhibit different signals for these two groups.* 
Since an axial methyl is close to the positively charged centre in the salt, its signal 
should be downfield relative to that of 5-methyl in the free base (T&98-940); hence 
the lower field doublet (479 f 0*07) is attributed to the lruns (l-R/S-Me) isomer with 

A-l A-2 

B-2 

FIG. 2. Conformations of the rrans-l-R/5-Me(A-1 and A-2) and cls-l-R/S-Me (B-1 and 
B-2) isomers of l-substituted4aryl-5me~yI-1,2,5,6-tetrahydropyridine (11) hydro- 

chlorides. 

the population of conformation A-l exceeding that of A-2. Assignment of the higher 
field doublet (79-12 & 044) to 5-methyl in the cis (l-R/S-Me) isomer is in accord with 
this group’s further removal from charged nitrogen in B-2, the predominant confor- 
mation (deshielding is assumed to operate largely across space rather than via G-bonds), 
and with its possible receipt of a screening contribution from the phenyl group as a 
result of the latter’s rotation out of the Flane of the double bond. The significance of 
the last aspect is supported by the fact that the 5Me doublet pair suffers a further 
upfield shift in the 4-o-tolyl analogue (IIb; R’ = o-Me; 7890/9*17 in the salt and 
11~; R’ = o-Me; 78*97/9*22 in the salt) in which the aryl group is even further rotated 

out of the plane of the double bond due to increasing steric inhibition of planarity,8 
while the chemical shifts of 5-Me in the 4-phenyl 4-m- and Qptolyl tetrahydropyridine 
salts (IIb) are identical. Further support of the assignment of the doublet at 79.12 f 
OG? to equatorial methyl in the salts is provided by the value 78.97 for the chemical 
shift of 5-methyl in the methiodide of IIb (R’ = H); the conformer with an equatorial 
5-methyl group must predominate in this compound because the axial conformation 
(IV) is highly unfavoured on steric grounds. 

l Isomeric alkeae (II) salts could not be demonstrated so clearIy when trifluoroacctatts (formed 
in the probe tube by adding the acid to the base in CDCl,) rather than hydrochlorides were employed 
(Table 3) and splitting of tho S-methyl doublet was then only observed in the cases of the N-methyl 
(IIa, R’ = H) and N-phencthyl (I Id, R’ = H) derivatives. This result is most likely caused by a more 
rapid proton exchange in the presence of trifluoroacetic acid and its anion. 

8 R. B. Carlin and H. P. Lander& J. Amer. C/tern. Sot. 75, 3969 (1953); E. W. Garb&h, Jr., Ibid 
85,927 (1963). 
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Integcaf data shows the two epimers A and B to be present in approximately equal 
proportions in all but o-tolyl derivatives (Table 3). Evidence that equilibrium con- 
ditions had been reached before the NMR spectra were recorded is provided by the 

I 

8.94 
(a) 

L 
I 

892 
Cbf 

~ 

I 
8‘93 
(cl 

Fm. 3. Part of the NMR spectra of lcthyl-5-methyl-dph~yl-l,2,5,6_tetra5drri- 
dine(IIb, R’ = H) hydrochloride; (a) iaCDCl,-DIO; (b) in CDCl,-pyridinc(l mole 
Ilb, R’ = H: 0~17mole pyridine); (c) ia CDCl,-pip&dine (1 mok Ilb, R’ = H: 

O-17 mole pip&dine). 

fact that the spectra of solutions of IIb (R’ = H and o-Me) hydrochlorides in CDQ 
remained unchanged during storage for 6 days and from spectral data recorded under 
conditions of accelerated proton exchange (see below). 

The sharp nature of the two S-methyl doublets in the hydrochlorides (Ha; R’ = 
H and IIb; R’ = H, m-Me andp_Me) and the aromatic pair of singlets in IIa and IIb 
(R’ = El) indicates that the rate of proton exchange between the epimers A and B 
(resulting in their interconversion) must be relatively slow in CD& The nature of 

the I&--H signal also provides evidence for this conclusion; it forms a broad band 
near T l-2 indicative of extensive spin-spin coupling which must occur if the N-H 
bond is relatively permanent. When the proton exchange rate was accelerated by 
addition of a small amount of DBO, the two methyl doublets coalesced (to give one 
doublet) or collapsed to give an unresolved signal, centred near 78.9 in CDCls (Table 
3 and Fig. 1). 

In the case of the hydrochloride (IIb; R’ = H), exchange promoted by pyridine 
and piperidine both in the molar ratio base catalyst: (IIb; R’ = H); 0.17 to I] was 
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also studied; the rate was faster with piperidine than with pyridine as is evident from 
the appearance of the Smethyl signals (the doublet, clearly defined in piperidine- 
CDCI, is ill-defined in pyridine--CDCl,, Fig. 3), in accord with piperidine being the 
stronger base. When the molar proportion of piperidine was increased to 1.1, the 
spectrum of the hydrochloride (IIb; R’ = H) was identical with that of the corre- 
sponding free base, piperidine (the stronger base) thus competing successfully with 
IIb (R’ = H) for protons. While proton exchange clearly occurs when the alkene 
(IIb; R’ = H) hydrochloride is dissolved in D,O alone (the Smethyl signal is an 
unresolved band centred at 78.58) it is slow when a large excess of hydrogen ions are 
present (the 5-methyl signal is composed of two clear doublets centred at 78.77 and 
8-98 respectively in N/l0 HCI-H,O). Because the chemical shift of 5-methyl in the 
hydrochlorides (II; not o-tolyl derivatives) falls almost midway between the low and 
high field values (representing axial and equatorial environments respectively) when 
proton exchange is accelerated, the populations of the epimers A and B must be 
approximately equal at equilibrium (proton exchange allows the epimers to equilibrate). 
Integral data gives similar results for epimer populations in solutions of the hydro- 
chlorides (II; not o-tolyl derivatives) in CDCl, to which a proton-exchange catalyst 
has nor been added; hence freshly prepared solutions of the salts in CDCI, must also 
be at equilibrium. 

Cases where the 5-methyl signal of hydrochforides (II) consists entirely or mainly of a 
single doublet 

Proton addition to the alkene (IIe; R’ = H) does not render the basic centre 
asymmetric and, if the above interpretations are vaIid, it follows that the NMR 
spectrum of the hydrochloride of this alkene should exhibit a single doublet due to the 
Smethyl group. The configurations A and B become identical when R = H and 
conversion of A-l (-B-l) to A-2 (=B-2) results in a less pronounced 1,3diaxial 
interaction than is the case when nitrogen bears a substituent. Hence the populations 
of the 5-axial and S-equatorial methy conformers should be almost equal and be 
independent of the rate of proton exchange. In accord with these arguments, the 
5-methyl signal of the hydrochloride (IIe; R’ = H) is one doublet (78.87 in CDCls) 
with a chemical shift close to that of 5-methyl of N-substituted analogues where 
proton exchange has been accelerated. 

In the hydrochloride of the Co-tolyltetrahydropyridine (IIb, R’ = o-Me) the 
factor favouring an axial 5-methyl group in 4-phenyl, m- and ptolyl derivatives loses 
its significance since in this case a planar conjugated system is unfavoured by o-methyl- 
piperidine ring proton interactions even when the 5position of the piperidine ring is 
unsubstituted.* Hence the unfavourable diaxial hydrogen-methyl interaction of 
conformation A-l is no longer offset by resonance stabilization gained through 
increased conjugation, and thus conformation B-2 (l-ethyl and 5-methyl both 
equatorial) would be expected to predominate. In accord with this interpretation, the 
NMR spectra of IIb(R’ = o-Me) and IIc(R’ = o-Me) hydrochlorides display 5-methyl 
doublet pairs in which the higher is much huger than the lower field doublet (from 
integral data the ratio is approx. 2*5 to 1). The chemical shift values of both higher 
field [79*17 (N-Et) and 9.22 (N-Bz)] and lower field [78.9 (N-Et) and 8-97 (N-Bz)] 
5-methyl doublets, upfield relative to the corresponding members of methyl doublet 
pairs in Cphenyl, m and ptolyl analogues, are consistent with the SmethyI group 
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receiving increased degrees of screening by the aromatic group in the o-tolyl compounds 
as already discussed. 

Close agreement between observed S-methyl chemical shifts recorded under 
conditions of accelerated proton exchange, using D,O as catalyst (79-08 and 9.13 for 
IIb and c; R’ = o-Me, respectively) and those calculated from integral data relating 
to solutions in CDCI, lacking a proton~x~hange catalyst (~rres~nding values are 
7909 and 9*16) further indicates that equilibrium conditions are established in freshly 
prepared solutions of the hydrochlorides ([I) before their spectra are recorded (see 
also discussion under ‘Rate of proton exchange’). 

The vinyhc proton signal 

In the hydrochlorides (II; all except IIe, R’ = H), signals due to the C-3 vinylic 
and G2 methylene protons appear as broad unresolved bands. The broad nature of 
the vinylic signal is probably a result of overlap between signals (comparable in 
intensity) due to the truns and ci.r isomers A and B respectively; the signal is narrower, 
but still unresolved, when proton exchange is accelerated (Table 3), as is to be expected 
if in~r~nversion of appro~ma~y GUI-~pulat~ conformers (A-l and B-2) is now 
permitted. Even when proton-exchange is catalysed, the C-2 methylene protons do 
not become equivalent, a fact which must follow from their being adjacent to an 
asymmetric centre (the protonated nitrogen of the ring); thus an unresolved vinylic 
signal results. fn contrast, the viny& signal of the hydr~hlo~de of the secondary 
base (IIe; R’ = H) is a fairly well resolved triplet, in accord with the symmetry of the 
protonated nitrogen and the probable equi-populations of type 1 and 2 conformers (as 
previously discussed) rendering the C-2 methylene protons virtually equivalent. The 
vinylic signal is also a triplet (I 3~5cfs) in all the free bases of type If, rapid inversion 
about the nitrogen atom contributing to the equivalence of the C-2 methylene protons 
in this case. The ethiodide and methiodide of IIa (R’ = H) give vinylic signals 
(W, 7&/s) that are narrower than those given by related hydrochlorides (W, tO- 
llcfs) in accord with the signal from the quaternary salts arising largely from one 
conformer (that with an equatorial S-methyl group). 

The chemical shift of vinylic hydrogen in the bases of type II falls in the range 
74*12--4-15 with the exception of the secondary base (IIe; R’ = H; 7400s) and o-tolyl 
derivatives (~4-5); this range of values demonstrates the deshielding influence of the 
4-a@ group (cf. vinylic hydrogen in I-methylcyclolohexene, 74*68 in CClJ7 which is 
maximum when the aryl group is coplanar with, and minimum when at right angles to, 
the plane of the double bond .B In all alkenes II, except o-tolyl derivatives, the vinylic 
signal is moved upfield (67O*l3-O*18) when the base is protonated. This result is 
consistent with a higher proportion of conformations of type B-2 (in which vioylic 
hydrogen is less deshielded by the 4-aryl group) being present in solutions of the salt 
than in those of the base. In corresponding o-tolyl derivatives, the aryl group is even 
more deflected out of the plane of the double bond than it is in 4-phenyl derivatives, 
and the higher field chemical shift of vinylic protons in o-tolyl alkenes (7 c= 4*5) 
reflects their being less deshielded. In contrast with other results, vinylic chemical 
shifts in o-tolyl bases and hydrochlorides (II) are almost identical, it being probable, 
therefore, that the orientation of the o-tolyl group with respect to the plane of the 
double bond suffers little change upon adding a proton to the basic centre. 





T
A

B
L
E

 4
. 

4
-A

R
Y

L
-~

-M
E

~H
Y

L
~P

~R
ID

IN
~L

~ 
(I

) 

Fo
un

d 
R

eq
U

iX
d 

C
om

po
un

d 
Fo

rm
 

m
.p

. 
M

ol
. 

fo
rm

ul
a 

A
bs

or
pt

io
n 

of
 b

as
e 

in
 

C
 

H
 

N
 

E
qu

iv
. 

w
t. 

C
 

H
 

N
 

E
qu

iv
. 

w
t. 

99
0-

10
20

 a
n-

’ 
re

gi
on

* 

la
(R

’ 
71

 H
) 

lb
(R

’=
H

) 

lb
(R

’ 
=

 
o-

M
e)

 

lb
(R

’ 
=

 m
M

e)
 

lb
(R

’ 
=

 p
M

e)
 

1d
R

’ 
=

H
) 

lc
(R

’ 
=

 
o-

M
e)

 

lc
(R

’ 
=p

M
e)

 

ld
(R

’ 
=

 
H

) 

le
(R

’ 
=

 H
) 

ba
se

 

H
C

l 

H
C

l 

ba
se

 

H
C

l 

10
1-

10
2”

” 

10
9-

11
 lo

* 

68
-7

20
b 

76
-7

9O
b 

89
O

b 

18
11

89
”’

 

10
@

5~
*’

 

21
2-

21
3”

” 

10
5-

l 
06

O
’ 

18
6M

’b
 

- 
- 

76
.9

 
9.

85
 

76
.2

 
9.

9 

77
-6

 
9.

8 

76
.9

 
99

 

72
.7

 
7.

5 

81
.3

 
8.

5 

71
.8

 
7.

7 

- 
- 

62
.9

 
7.

8 

- 66
 

6.
3 

6-
l 

6.
0 

4.
2 

4.
7 

4.
3 - 

- 
- 

- 
- 

- 

6.
3 

- 
63

.3
 

7.
9 

6.
15

 
- 

- 
- 

- 
- 

- 

22
2 

76
.7

 
9.

6 
64

 
21

9 

23
1 

77
.2

 
9.

8 
6.

0 
23

3 

23
3 

77
.2

 
9.

8 
6.

0 
23

3 

23
6 

77
.2

 
9-

8 
6.

0 
23

3 

31
7 

72
-O

 
7.

6 
4.

2 
31

7 

- 
81

.3
 

8.
6 

4.
7 

- 

- 
72

4 
7.

8 
4.

2 
- 

99
8 

cm
 

1 

la
m

 
cm

-l
 

lo
o0

 c
m

-l
 

lo
o0

 c
m

-l
 

10
03

 c
m

-’
 

10
12

 c
m

-’
 

(l
iq

ui
d 

fi
lm

) 

10
15

 c
m

-*
 

10
13

 c
m

-’
 

(l
iq

ui
d 

fi
lm

) 

lo
o0

 c
m

-’
 

1 

o 
=

 
a-

pr
od

in
e 

al
co

ho
l 

R
ef

. 
4 

* 
- 

fr
om

 
pe

tr
ol

eu
m

 
et

he
r 

b.
p.

 4
0-

60
” 

1 
=

 f
ro

m
 

et
ha

no
lz

th
er

 
l
 
=

 
N

uj
ol

 
m

ul
l 

un
le

ss
 o

th
er

w
is

e 
in

di
ca

te
d 

8 
=

 r
ef

. 
13

 
* 

=
 p

re
pa

re
d 

by
 c

at
al

yt
ic

 
dc

be
nz

yl
at

io
n 

of
 l

c(
R

’ 
=

=
 H

) 

la
 A

. 
H

. 
B

ec
ke

tt,
 

A
. 

F.
 C

as
y 

an
d 

G
. 

K
ir

k,
 J

. 
M

ed
. 

ph
ur

m
. 

C
he

m
. 

1
.3

7
 (

19
59

).
 

c 
=

 f
ro

m
 

et
ha

no
l 



3399 Studies of the elimination of 4-a+3-mcthyl4pipcridinols-I 

TABLET. 4-ARYL-5 -METHYL-l ,2,5,~lETRIUrYDRoWRIDlNE (u) HyDRocHu)RIDEs 

Found RlX@t4i 
Compound m.p. Mof. formula 

C HNCHN 

IIa(R’ = H) 

IIb(R’ = w 

IIb(R’ = o-Ma)d 

IIb(R’ = m-Me)d 

IIb(R’ = p-Me) 

IIc(R’ - H) 

IIc(R’ = o-Me) 

IIc(R’ = pMc) 

IId(R’ = H) 

IIc(R’ = H) 

1%” 

226” 

192” 

171-173” 

2Q9” 

246-247” 

225-226” 

227-229” 

229-230”’ 

l&141” 

- - 

G4Km 70.95 

GJLClN 71-7 

GcHasC~N 70.7 

GcHasC1N 71.5 

Gd-WlN 764 

G,H,,Cl~ 76.2 

CmH,,C~N 76.0 

G&WIN 75.9 

GaH&lN 68.54 

- - - - _ 

8.6 5.7 70.8 8.5 5.9 

8.8 5.6 71.7 8.7 5.5 

8.6 5.5 71.7 8.7 5.5 

8.6 5.55 71.7 8.7 5.5 

7.55 4.7 76.1 7.4 4.7 

7.7 4.7 76.5 7-7 4.5 

7.7 4-l 76.5 7.7 4.5 

7.9 4.7 76.5 7.7 4.5 

7.7 6.7 68.7 7.7 6.7 

a = reported* m.p. 187-188”; 
b = Found: cquiv. wt. 240; rtquircd: 238; 
c =: Found : equiv. wt. 250; required: 251; 
* x Found: equiv. wt. 246; required; 251: 
l = reported’ m.p. 2X-225” 

TABLE 6. 4-ARYL-3 -1,2,5,6-TRlMHYDROPYRIDINE (III) HYDROCHIBUDB 

Found -Required 
Compound m.p. Mol. formula 

--- 
C HNCHN 

IIIa(R’ = H) 189-190” Cl,H,,ClN 69.5 8.2 6.0 69.8 8.05 6.3 

IIlb(R’ = H) 188” C,,H,,CIN 70.6 8.4 605 70.8 8.5 5.9 

IIlb(R’ = pMe) 175” GrH&lN 71.3 9.1 5.4 71.7 8.8 5.5 

IIIc(R’ = H) 175-176” CWHII~N 76.2 7.25 4.8 76-I 7.4 4.7 

IIIc(R’ = pMe) 158O GoHa.CIN 76.6 7.6 4.2 76.5 7.7 4.5 

mixtures, distilled in some cases). The mixture was treated with excess of cthanolic HCl and diluted 
with dry ether. The hydrochlorhle which separated, after storage at room tcmp or in the rcfrigcrator, 
~85 fractionally crystallized from the same solvent mixture to give the pure hydrocbloridcs of II and 
III (Tabks 5 and 6). Alternatively, the alkcne mixture In cthcr was trcatcd with excess of ether 
saturated with HCI and the precipitate, freed from solvent by dccantation, fractionally crystallized 
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from EtOH, EtOH-etbct or acetone. The pure hases II (NMR data given in Table 1) and III were 
liberated from corresponding hydrochIorides. 

The methiodides of IIa and b (IX’ = H) were prepared by adding Me1 (I-2 mole excess) drop-wise 
to ethereal solutions of Ha and IIb respectively. The solids which separated after the mixtures had 
stood for several hr were recrystallii from EtOH to give the methlodide of IIa (R’ = H), m-p. 
206207” (Found: C, 51-O; H, 65; N, 4.1; C,HJN requires: C, 51.1; H, 6.1; N, 4*2S%), and 
the m&iodide of IIb (R’ = H), m.p. 167-168”. (Found: C, 52-3; I-I, 6.6; N, 4.0; CUH,,IN 
requims: C, 525; H, 6.5; N, 4-l%.) 

The NMR spectra were obtained on a 60 M.c Varian A-60 instrument (with Wramethylsiias 
internal standard) at the normal operating temp; CDCI, was used as solvent unless otherwk stated 
(Tables 1 and 3). The IR spectra were measured on a U&am S.P.100 spcctrophotometer. 
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