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1,3-SUBSTITUTED CYCLOALXENES AND CYCLOALKANES 
AS CENTRAL NERVOUS SYSTEM AGENTS I 

BACKGROUND OF THE INVENTION 

The present invention relates to novel 
substituted 1,3-cycloalkenes and cycloalkanes useful 
as pharmaceutical agents, to methods for their 

10 production, to phannaceutical compositions which 
include these compounds and a pharmaceutically 
acceptable carrier, and to pharmaceutical methods of 
treatment. The novel compounds of the present 
invention are central nervous syscem agents. More 

15 particularly, the novel compounds of the present 
invention are dopaminergic agents. 

20 

25 

30 

35 

A series of substitpt~d cyclohexenes represented 
by the Formula I 

wherein R1 is· _aryl, 2 - , 3 - , or 4-9yridinyl or 2 - , 3 -

or 4-pyridinyl substituted by 19wer alkyl, lower 
alkoxy, or halogen, 2-, 4-, or 5-pyrimidinyl·or 
2-, 4-, or 5-pyrimidinyl substituted by lower 
alkyl, lower alkoxy, or halogen, 2-pyrazinyl or 
2-pyrazinyl substituted by lower alkyl, lower 
alkoxy, or halog~n, 2- or 3-thienyl or 2- or 
3-thienyl substituted by lower alkyl or halogen, 
.2- or 3-furanyl or 2- or 3-furanyl substituted by 
lower alkyl or halogen, 2-, 4-, or 5-thiazolyl er 
.2-, 4-, or-5-thiazolyl subscituted by lower alkyl 
or halogen; 

: 
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m is zero or an integer from one to two; 
R2 is 

or . O<OB -N 
Rl , 

wherein R1 is as defined above; 
n is zero or an integer from one to four; and 

10 corresponding optical isomers thereof; or' a 
pharmaceutically acceptable acid addition salt 
thereof, useful as dopaminergic agents, is disclosed 
in United States Patent 4,975,445. 

A series of l-indolylalkyl-4-substituted 
15 pyridinyl piperazines represented by Fonnula ! 

R' 

20 

~ Rs 

R
3 

A-N N~-::( 
~J:)- '--( N~R9 

t I ' R2 R'I 

~ N 
R4 ll 

R 

R1 , R2 is H or l-4C alkyl; 
R3 , R4 , R8, R9 is H, lower alkyl, lower alkoxy, 

25 carbamide, halo, CF 3 , or thio- lower alkyl; · · 
provided that R8 and R9 are not both H; 

A is S-7C cycloalkyl or cycloalkenyl, or 
- (CH2)n-CHR5-; 

n is i, 2, or 3; 

30 R5 is R1 ; 

R6 , R7 is Hor Me; or 
R4 + R7 is a methylene. bridge or a phannaceutically 
acceptable acid addition salt useful in the treatmer.~ 
of depression, anxiety, and panic disorders is 

35 disclosed in European Patent Application EP-345,SOSA. 
However, the compounds disclosed in the 

aforementioned references do not disclose or suggest 

I 
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the combination of structural variations of the·. 
compounds of the present invention described 
hereinafter. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is a compound 
of Formula I 

wherein Z is 
R 

Q. 
wherein R is aryl, 2-, 3-, or 4-pyridinyl qr 2-, 
3-, or 4-pyridinyl substituted by lower alkyl, 
lower alkoxy, hydroxy, or halogen, 2-, 4-, or 
5-pyrimidinyl or 2-, 4-, or 5-pyrimidinyl 
substituted by lower alkyl, lower alkoxy, 
hydroxy, or halogen, 2-pyrazinyl or 2-pyrazinyl 

substituted by lower alkyl, lower alkoxy, 
hydroxy, or halogen, 2- or 3-thienyl or 2- or 
3-thienyl substituted by lower alkyl or halogen, 
2- or 3-furanyl or 2- or 3-furanyl substituted by 
lower alkyl or halogen, 2-, 4-, or s-.thiazolyl, 
or 2-, 4~, or 5-thiazolyl $ubstituted by lower 
alkyl or halogen, 3-indolyl, 2-, 3-, or 

4-quinolinyl, and 
m is an integer of 1, 2, or 3, 

R 

~ wherein R and m are as defined above, 
\c~ 

THIS SHEET HAS BEEN 
REPLACED 
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wherein· R and m are as defined above, 
or 

wherein R is as defined above; 
10 Y is 

15 

20 

-N~R wherein R is as defined above or. 

I\ h . . . d -N N-R w ere in R is as def 1ne above; and 
'--'corresponding isomers thereof;. or a 

pharmaceutically acceptable acid.addition 
salt thereof. 

As dopaminergic agents, the compounds of 
Formula I are useful as antipsychotic agents for 
treating psychoses such as schizophrenia. They are 
also useful as antihypertensives and for the treatment 

25 of disorders which respond to dopaminergic activatior.. 
Thus,~other embodiments of the present invention 
include the treatment, by a compound of Formula I, of 
hyperprolactinaemia-related conditions such as 
galactorrhea, amenorrhea, menstrual disorders and 

30 sexual dysfunction, and several central nervous system 
disorders such as Parkinson's disease, and 
Huntington's chorea. 

A ~till further embodiment of the present 
invention is a pharmaceutical composition for 

35 administering an effective amount of a compound cf 
Formula I in unit dosage form in the treatment me~hocs 
mentioned above. 
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Finally, the.present ""invention is directed to 
methods for production of a compound of Formula I. 

DETAILED DESCRIPTION OF THE INVENTION 

In the compounds of Formula I, the term "lower 
alkyl" means a straight or branched hydrocarbon 
radical having from one to six carbon atoms and 
includes, for example, methyl, ethyl, n-propyl., 

10 isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 
n-pentyl, n-hexyl, and the like. 

The term 0 aryl 0 means an aromatic radical which 
is a phenyl group, a phenyl group substituted by one 
to four substituents selected from lower alkyl, lower 

15 alkoxy, lower thioalkoxy, hydroxy, halogen, 
trifluoromethyl, amino, lower alkylamino or lower 
dialkylamino, or 1,3-benzodioxol-5-yL. 

"Lower alkoxy 0 and 0 thioalkoxy" are 0-alkyl or 
s-alkyl of from one to six carbon atoms as defined 

20 above for "lower alkyl". 
"Halogen" is fluorine, chlorine, bromine, or 

iodine. 
"Alkali metal" is a metal in Group IA of the 

periodic table and includes, for example, lithium, 
25 sodium, potassium, and the like. 

"Alkaline-earth metal" is a metal in Group IIA of 
the periodic table O:?d includes, for example, calcium, 
barium, strontium, magnesium, and the like. 

Phannaceutically acceptable acid addition salts 
30 of the compounds of Fonnula I include salts derived 

from nontoxic inorganic acids, such as hydrochloric, 
nitric, phosphoric, S¥lfuric, hydrobromic, hydriodic, 
phosphorous, and the like, as well as the salts 
derived from nontoxic organic acids, such as aliphatic 

35 mono- and dicarboxylic acids, phenyl-substituted 
alkanoic acids, hydroxy alkanoic acids, alkanedioic 
acids, aromatic acids, aliphatic and aromatic sulfoniG 
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acids, etc. Such salts thus include sulfate, 
pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, 
phosphate, monohydrogenphosphate, dihydrogenphosphate, 
metaphosphate, pyrophosphate, chloride, bromide, 

5 iodide, acetate, propionate, caprylate, isobutyrate, 
oxalate, malonate, succinate, suberate, sebacate, 
fumarate, maleate, mandelate, benzoate, 
chlorobenzoate, methylbenzoate, dinitrobenzoate, 
phthalate, benzenesulfonate, toluenesulfonate, 

10 phenylacetate, citrate, lactate, maleate, tartrate, 
methanesulfonate, and the like. Also contemplated are 
salts of amino acids·such as arginate and the like and 
gluconate, galacturonate (see, for example, 
Berge, S. M., et al, 11 Pharmaceutical Salts," Jou:::-nal 

15 of Pharmaceutical Science, Vol. 66, pages 1-19 
(1977)). 

The acid addition salts of said basic compounds 
are prepared by contacting the free base form with a 
sufficient amount of the desired acid to.produce the 

20 salt in the conventional manner. The free base fonn 
may be regenerated by contacting the salt form with a 
base and isolating the free base in the conventional 
manner. The free base forms differ from their 
respective salt forms somewhat in certain physical 

25 properties such as solubility in polar solvents, but 
otherwise the salts are equii:alent to their respective 
free base for purposes of the present invention. 

Certain of the compounds of the present invent~or­
can exist in unsolvated forms as well as solvated 

30 forms, including hydrated forms. In general, the 
solvated forms, including hydrated fprms, are 
equivalent to unsolva~ed forms and are intended to be 
encompassed within the scope of the present inventic=. 

Certain of the compounds of the present inven~~c= 
35 possess asymmetric carbon atoms (optical· centers); th: 

racemates as well as the individual enantiomers are 
. intended to be: encompassed within the scope of the 
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present invehtion. Additionally, certain of the 
compounds of the present invention may exist as a 
mixture of cis and trans isomers or as the individual 
cis and trans isomers. The mixture of isomers as well 

5 as the individual isomers are intended to .be 
encompassed within the scope of the present invention. 

10 

15 

20 

A pref erred compound of Formula I is one wherein 
R is phenyl, phenyl substituted by lower alkyl, lower 

alkoxy, lower dialkoxy, halogen, hydroxy, 
dihydroxy, amino, lower alkyl amino, lower 
dialkyl anuno, 2- or 3-pyridyl, 2- or 3-pyridyl 
substituted by lower alkyl, lower alkoxy, or 
halogen, 2- or.3-thienyl, 2- or 3-thienyl 
substituted by lower alkyl, lower alkoxy, or 
halogen, 2-, 3- or 5-pyrimidinyl, 2-, 3-, or 

. 4-guinolinyl, 3-indolyl, or 

cf; 
m is an integer of 1 or 2; and Y is 
wherein R is as defined above. 

Another pref erred einbodiment is a compound of 

25 Formula I wherein 

30 

35 

R is phenyl, phenyl substituted by para-halogen, para­
methoxy, ortho or para lower alkyl, para"'mono- or 
di-lower alkyl amino, 2- or 3-pyridyl, 2- or 
3-thienyl, 5-pyrimidinyl, 3-quinolinyl, 3-indolyl 

or 

m is an integer of 2; and Y is 
wherein R is· as defined above. 
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Anotli~i· preferred embodiment is a compound of 
Formula I wherein 
R is phenyl, phenyl substituted by lower alkyl, lower 

alkoxy, lower dialkoxy, halogen, hydroxy, 
dihydroxy, amino, lower alkyl amino, lower 
dialkyl amino, 2- or 3-pyridyl, 2- or 3-pyridyl 
substituted by lower alkyl, lower alkoxy, or 
halogen, 2- or 3-thienyl, 2- or 3-thienyl 
substituted by lower alkyl, lower alkoxy, or 
halogen, 2-, 3- or 5-pyrimidinyl, 2-, 3- or 
4-quinolinyl, 3-indolyl, 9r 

m is an integer of l or 2; and Y is 
wherein R is as defined above. 

r\ 
-N N-R 

\_/ 

Another pref erred embodiment is a compound of 
2 O Fonnula I wherein 

25 

30 

R is phenyl, phenyl substituted by para-halogen, para­
methoxy, ortho or para lower alkyl, para mono- or 
di-lower alkyl amino, 2- or 3-pyridyl, 2- or 

' -~ 

3-th1enyl, s-pyrimidinyl, 3-quinolinyl, 3-indolyl 
or 

m is an integer of 2; and Y is 
wherein R is as defin~d above. 

I\ 
-N N-R 

\_J 

Particularly valuable are: 
(±)-1,2,3,6-Tetrahydro-4-phenyl-l-[(3-phenyl-3-

35 cyclohexen-1-yl)methyl]pyridine; 
{±) -1,2·,3,6-Tetrahydro-4-phenyl-l- [ {3-phenyl-2-

cyclohexen-1·-y1) methyl ).pyridine; 
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(±)-1,2,3,6-Tetrahy~ro-4-phenyl-l-[[3-{2-

thienyl)-3-cyclohexen-1-ylJmethyl]pyridine; 
(±)-1,2,3,6-Tetrahydro-4-phenyl-l- [[3- (2-

thienyl}-2-cyclohexen-l-yl]methyl]pyridine; 
5 (:1:)-l-[[3-(4-Fluorophenyl}-3-cyclohexen-l-yl]-

methyl]-1,2,3,6-tetrahydro-4-phenylpyridine; 
(±}-l-[[3-(4-Fluorophenyl)-2-cyclohexen-l-yl]­

methyl-1,2,3,6-tetrahydro-4-phenylpyridine; 
(:1:}-l- [(3-Phenyl-3-cyclohexen-1-yl}methyl]-4-(2-

10 pyridinyl)piperazine; 
(±)-1-[(3-Phenyl-2-cyclohexen-1-yl)methyl]-4-(2-

pyridinyl)piperazine; 
(:1:)-1-[[3-(4-Fluorophenyl)-3-cyclohexen-l­

yl]methylJ-4-(2-pyridinyl)piperazine; 
15 {:1:)-l-[[3-(4-Fluorophenyl)-2-cyclohexen-1-ylJ-

methyl]-4-(2-pyridinyl)piperazine; 
(+) -1, 2 ,·3, 6-Tetrahydro-4-phenyl-1- [ (3-phenyl-3-

cyclohexen-1-yl)methyl] pyridine; and 
(-)-1,2,3,6-Tetrahydro-4-phenyl-1-[(3-phenyl-3-

20 cyclohexen-1-yl)methylJpyridine; 
(R)-1-[[3-(4-chlorophenyl}-3-cyclohexen-l­

ylJmethylJ-1,2,3,6-tetrahydro-4-phenylpyridine 
monohydrochloride; 

(R)-1-[[3-(4-chlorophenyl}-2-cyclohexen-1-
25 yl)methyl]-1,2,3,6-tetrahydro-4-phenylpyridine; 

(R)-1-[[3-{4-fluorophenyl}-3-cyclohexen-1-
ylJmethyl]-1,2,3,6-tetrahydro-4-phenylpyridinei 

{R)-1,2,3,6-tetrahydro-[3-(4-methylphenyl)-3-
cyclohexen-1-yl]methylJ-4-phenylpyridine; 

30 (R)-1,2,3,6-tetrahydro-4-phenyl-l-[[3-(2-

thienyl)-3-cyclohexen-1-yl]methylJpyridine 

monohydrochloride; 
(R)-l,2,3,6-tetrahydro-4-phenyl-1-[[3-(2-

thienyl}-2-cyclohexen-l-yl]methyl]pyridine 
35 monohydrochloride; 

·. 
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(R) -1, 2, 3, 6-tetrahydro-1- [ [3- (4-methoxyphenyl) -3-
cyclohexen-1-yl]methylJ-4-phenylpyridine 
monohydrochloride; 

(R)-3-[5-[(3,6-dihydro-4-phenyl-1(2H}-
5 pyridinyl)methylJ-1-cyclohexen-1-ylJpyridine 

monohydrochloride; 
(R)-3-[3-[(3,6-dihydro-4-phenyl-1(2H)­

pyridinyl)methylJ-1-cyclohexen-1-yl]pyridine 
dihydrochloride; 

.-l.O (R) -1, 2, 3, 6-tetrahydro-1- [ [3- (2-methylphenyl) -2-
cyclohexen-l-ylJmethylJ-4-phenylpyridine; 

(R}-1,2,3,6-tetrahydro-l-([3-(2-methylphenyl)-3-
cyclohexen-1-ylJmethylJ-4-phenylpyridine; 

{R)-5-[5-({3,6-dihydro-4-phenyl-1(2H)-
15 pyridinyl)methylJ-1-cyclohexen-1-yl]pyrimidine 

monohydrochloride; 
(R)-5-[3-[(3,6-dihydro-4-phenyl-1{2H)­

pyridinyl)methyl]-1-cyclohexen-1-yl]pyrimidine 
dihydrochloride; 

20 {R)-1,2,3,6-tetrahydro-4-phenyl-l-[[3-{3-
thienyl)-2-cyclohexen-1-yl]methyl]pyridine; 

(R)-4-[5-[(3,6-dihydro-4-phenyl-1(2H)­
pyridi~yl)methylJ-1-cyclohexen-1-ylJ-N,N­

dimethylbenzeneamine; 
2-5 (R) -4- [3- [ (3, 6-dihydro-4-phenyl-1 (2H) -

pyridinyl)methyl]-1-cyclohexen-l-yl]-N,N­
dimethylbenzeneamine; 

(R) -3- [5- [ { 3, 6-dihydro-4-phenyl-1 (2H·) -
pyridinyl)methyl]-l-cyclohexen-1-yl]quinoline; 

30 (R)-3-[3-[(3,6-dihydro-4-phenyl-1{2E)-
pyridinyl)methyl]-l-cyclohexen-l-y1Jguinoline; 

· (R)-l-([3-(l,3-b~nzodioxol-5-yl)-3-cyclohexen-l­

yl]methyl]-1,2,3,6-tetrahydro-4-phenylpyridine 

monohydrochloride; 
35 (lS~cis)-N-[3-[(3,6-dihydro-4-phenyl-l(2E)-

pyridinyl}methyl]cyclohexyl)benzamide; 
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(IR-cis}-1,2,3,6-tetrahydro-4-phenyl-1~[(3-

phenylcyclohexyl)methylJpyridine monohydrochloride; 
(1R-trans)-1,2,3,6-tetrahydro-4-phenyl-1-[(3-

phenylcyclohexyl)methyl]pyridine monohydrochloride; 
5 (R) -1- [ (3-phenyl-3-cyclohexen-l-yl)methyl] -4- (2-

pyridinyl)piperazine; 
(±)-l-phenyl-4-((3-phenyl-3-cyclohexen-l­

yl)methyl]piperazine dihydrochloride; 
C±)-2-[4-[[3-phenyl-3-cyclohexen-l-yl)methylJ-1-

10 piperazinyl]pyrimidine; 
(±)-l,2,3,6-tetrahydro-1-[(~-phenyl-3~cyclohexen~ 

l-yl)methyl]-4-(2-thienyl}pyridine monohydrochloride; 
(±)-1-((3-phenyl-3-cyclopenten-l-yl)methyl]-4-(2-

pyridinyl)piperazine; and 
15 {±) -3- (5- [ (3, 6-dihydro-4-phenyl-l (2H) -

pyridinyl)methyl]-l-cyclohexen-1-yl]-lH-indole; 
or a phaz:maceutically acceptabl~ acid addition salt 
thereof. 

Most particularly valuable is: (+)-1,2,3,6-
20 Tetrahydro-4-phenyl-l-[(3~phenyl-3-cyclohexen-l-

yl)methyl]pyridine. 
The compounds of Formula I are valuable 

dopaminergic agents. The tests employed indicate that 
compounds of Formula I possess dopaminergic activity. 

25 Thus, the comoounds of Formula I were tested for their 
ability to inhibit locomotor activity in mice and 
rats, a measure of antipsychotic activity, according 
to the assay described by J. R. McLean, et al, 
Pharmacology. Bioche.~istry and Behavior, Vol. ~' 

30 pages 97-99 (197~); for their ability to bind to 
dopamine receptors as measured by their inhibition of 
[ 3H]spiroperidol bind~ng in a receptor assay des=ribed 
by D. Grigoriadis and P. See.111an, Journal of 
Neurochemistrv, Vol. 44, pages 1.925-1935 (1985); and 

35 for their ability to effect dopamine synthesis in rats 
according to the. protocol desc.ribed by J. R. Walters 
and R. H. Roth, ~aunyn-scmniedebera's Archives of 

THIS. SHEET HAS BEEN 
REPLACED 
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PharmacologY:, Vol.~' pages 5-14 (1976}. The above 
test methods are incorporated herein by reference. 
The data in the table show the dopaminergic activity 
of representative compounds of Formula I. 



Example 
Number 

1 

la 

2 

2a 

3 

TABLE 1. Biological Activity of Compounds of Formula 1 

(Page 1 of 9) 

Compound 

(±)-1,2,3,6-Tetrahydro-4-

phenyl-1- [ ( 3-phenyl-3 -. 
cyclohexen-1-
yl)methyl) pyridine 

(±)-1,2,3,6-Tetrahydro-4-
phenyl-l- [ (3-phenyl-2-
cyclohexen-1-yl)methylJ -
pyridine 

(±)-1,2,3,6-Tetrahydro-4-
phenyl-l-[[3-(2-thienyl)-3-

cyclohexen-1-yl]methyl]­
pyridine 

(±)-1,2,3,6-Tetrahydro-4-

phenyl-1-[[3-(2-thienyl)-2-

cyclohexen- li.-yl] methyl J -

pyridine 

(t)-1-([3-(4-Fluorophenyl)-

3-cyclohexen-l-ylJmethylJ­

l,2,3,6-tetrahydro-4-

Inhibition 
of Locomotor 

Activity 
in Mice 

EDso• mg/kg, IP 

1.6 

2.5 

1.8 

2.3 

4.2 

\' Effects 
on Brain 
Dopamine 
Synthesis 
in Rats at 

10 mg/kg, IP 

-86 

-34 

-9 

Inhibition of 
[ 3HJ Spiroperidol 

Binding 
ICso• µM 

0.152 

0.420 

0.202 

0.400 

0.090 

-·-·-·-·-·-··- phenylpyd.dine 

'· 

I _.. 
w 
I 



TABI .. E l!·. Biological Activity of Compounds of Formula 1 (Page 2 of 9) 

Inhibition %' Effects 
on Brain Inhibition of Example of Locomotor Dopamine [3HJ Spiroperidol Compound Activity Number 

in Mice Synthesis Binding 
· BD50 , mg/kg, IP in Rats at IC50 , µM 

10 mg/kg, IP 
3·a (±)-1-[[3-(4-Fluorophenyl)- 2.9 -41 1.073 2-cyclohexen-1-yl]methyl]-

1,2,3,6-tetrahydro-4-
phenyl pyridine 

4 (±)-1-[(3-Phenyl-3- 0.05 -61 0.141 I 
-A 

cyclohexen-1-yl)methyl]-4-
.i:=. (2-pyridinyl)piperazine I 

4a {±)-1-((3-Pheqyl-2-
cyclohexen-1-yl)methyl]-4-
(2-pyridinyl)piperazine 

s (±)-1-((3-(4-Fluorophenyl)- 1.2 -SB 0.143 3-cyclohexen-1-yl]methyl]-
4-(2-pyridinyl)piperazine 

Sa (±)-1-((3-(4-Fluorophenyl)- 2.2 -48 0.279 2-cyclohexen-1-ylJmethylJ-
4-(2-pyridinyl)piperazine 

'· 



Example 
Number 

6 

6a 

7 

7a 

B 

TABLE 1. Biological Activity of Compounds of Formula 1 
(Page 3 of 9) 

Compound 

(+)-1,2,3,6-Tetrahydro-4-
phenyl-1-[(3-phenyl-3-
cyclohexen-1-yl)methyl]­
pyridine 

•• (-)-1,2,3,6-Tetrahydro-4-
phenyl-1-[(3-phenyl-3-
cyclohexen-1-yl)methyl]­
pyridine 

(R)-1-[(3-(4-chlorophenyl)-
3-cyclohexen-1-yl]methyl]-
1,2,3,6-tetrahydro-4-
phenylpyridine 
monohydrochloride 
(R)-1-[[3-(4-chlorophenyl)-
2-cyclohexen-1-yl]methyl]-
1,2,3,6-tetrahydro-4-
phenylpyridine 

(R)-l-[[3-(4-fluorophenyl)-
3-cyclohexen-1-yiJmethyl]-
1,2,3,6-tetrahydro-4-
phenylpyridine 

Inhibition 
of Locomotor 

Activity 
in Mice 

EDso• mg/kg, IP 

1.0 

5.6 

4.4 

7.5 

4.0 

% Effects 
on Brain 
Dopamine 
Synthesis 
in Rats at 

10 mg/kg, IP 

+50 

-34 

-18 

-74 

Inhibition of 
[3H] Spiroperidol 

Binding 
ICso• µM 

0.227 

0.420 

4.634 

2.321 

0.076 

1-

I .... 
01 
I 



TABLE 1. Biological Activity of Compounds of Formula 1 
(Page 4 of 9) 

Inhibition t Effects 
on Brain Inhibition of Example of Locomotor Dopamine [ 3H] Spiroperidol Compound Activity Number 

in Mice Synthesis Binding ., 
ED50 , mg/kg, IP in Rats at IC50 , µM 

10 mg/kg, IP 
9 (R)-1,2,3,6-tetrahydro-1- 0.9 -42 0.184 [[3-(4-methylphenyl)-3-

cyclohexen-1-yl]methyl]-4-
phenyl pyridine 

I 10 (R)-1,2,3,6-tetrahydro-4- 1.6 -54 0.079 .... 
en phenyl-1-[(3-(2-thienyl)-3- I cyclohexen-1-yl]methyl]~ 

pyridine monohydrochloride 
lOa (R)-1,2,3,6-tetrahydro-4- 1.5 -59 0.110 phenyl-1-((3-(2-thienyl)-2-

cyclohexen-1-yl]methyl)-
PY.ridine monohydrochloride 

11 (R)-1,2,3,6-tetrahydro-1- 0.37 -47 0.100 I. 

[[3-(4-methoxyphenyl)-3-
cyclohexen-1-ylJmethyl]-4-
phenylpyridine monohydro-
chloride 



Example 
Number 

12 

12a 

l.3 

TABLE 1: Biological Activity of Compounds of Formula 1 
(Page 5 of 9) 

Compound 

(R)-3-(5-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methyl)-1-cyclohexen-l­
yl]pyridine monohydro­
chloride 

(R)-3-[3-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methylJ-1-cyclohexen-1-
yl]pyridine dihydrochloride 
(R)-1,2,3,6-tetrahydro-1-
[[3-(2-methylphenyl)-2-
cyclohexen-1-yl]methyl]-4-
phenylpyridine monohydro­
chloride compound with 
(R)·l,2,3,6-tetrahydro-1-
[[3-(2-methylphenyl)-3-
cyclohexen-1-yl]methyl]-4-
phenylpyridine 

Inhibition 
of Locomotor 

Activity 
in Mice 

ED50 , mg/kg, IP 

0.01 

0.07 

2.3 

t Effects 
on Brain 
Dopamine 
Synthesis 
in Rats at 

10 mg/kg, IP 

-BS 

-97 

Inhibition of 
[3HJ Spiroperidol 

Binding 
IC50 , µM 

0.082 

0.087 

.. 

I .... 
'I 
I 

- ~ 
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Example 
Number 

14 

14a 

15 

16 

TABLE 1. Biological Activity of Compounds of Formula 1 
(Page 6 of 9) 

Compound 

(R)-5-[5-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methyl)-1-cyclohexen-1-
yl]pyrimidine monohydro­
·chloride 
(R)-5-[3-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methyl)-1-cyclohexen-1-
yl] pyrimid:i.ne dihydro­
chloride 

(R)-1,2,3,6-tetrahydro-4-
phenyl~l-[[3-(3-thienyl)-2-
cyclohexen-1-yl]methyl]­
pyridine 
(R)-4-[5-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methyl)-1-cyclohexen-1-yl]­
N,N-dimethylbenzeneamine 

Inhibition 
of Locomotor 

Activity 
in Mice 

BDso• mg/kg, IP 

0.4 

0.07 

1.3 

0.2 

t Effects 
on Brain 
Dopamine 

Synthesis 
in Rats at 

10 mg/kg, IP 

-76 

Inhibition of 
[lHJ Spiroperidol 

Binding 
ICso• µM 

0.438 

0.251 

0.053 

'· 
. I .... 

CD 
I 
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Number 

16a 

17 

l.7a 

'.1.0 

19 

TABLE 1. Biological Activity of Compounds of Formula 1 
(~age 7 of 9) 

Compound 

(R)-4-[3-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methyl]-1-cyclohexen-l-ylJ­
N,N-dimethylbenzeneamine 
(R}-3-[5-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
methyl]-1-cyclohexen-1-
yl]quinoline 
(R)-3-[3-[(3,6-dihydro-4-
phenyl-1(2H)-pyridinyl)­
rnethylJ-1-cyclohexen-1-
yl]quinoline 
(R)-1-[[3-(l,3-benzodioxol-
5-yl)-3-cyclohexen-1-
yl]methyl)-1,2,3,6-
tetrahydro-4-phenylpyridine 
monohydrochloride 
(lS-cj.s)-N -[3-[(3,6-
dihydro-4-phenyl-1(211)­
pyridinyl)rnethyl]­
cyclohexyl]benzamide 

·Inhibition 
of Locomotor 

Activity 
in Mice 

ED50 , mg/kg, IP 

(j. 7 

0.23 

1. 7 

o.e 

0.15 

t Effects 
on Brain 
Dopamine 
Synthesis 
in Rats· at 

10 mg/kg, IP 

-21 

-95 

Inhibition of 
[3HJ Spiroperidol 

Binding 
IC50 , µM 

0.660 

0.076 

1.100 

0.432 

0.034 
.. 

I .... 
ta 
I 



TABLE 1. Biological Activity of Compounds of Formula 1 
(Page 8 Of 9) 

Inhibition %- Effects 
on Brain Inhibition of Example of Locomotor Dopamine [ 3H] Spiroperidol Compound Activity Number 

in Mice Synthesis Binding 
ED50 , mg/kg, IP in Rats at . IC50 , µM 

I· 10 mg/kg, IP 
20 (IR-cis)-1,2,3,6- 0.7 -100 0.071 tetrahydro-4-phenyl-1·[(3-

phenylcyclohexyl)methyl]-
pyridine mon9hydrochloride 

I 20a (lR-trans)-1,2,3,6- 0.5 0.874 I\) 
0 tetrahydro-4-phenyl-l-[(3-
I phenylcyclohexyl)methyl]-

pyridine monohydrochloride 
21 (R)-1-[(3-phenyl-3- 9.9 -27 0.076 cycl.ohexen-1-yl)methyl) -4-

(2-pyridinyl)piperazine 
22 (±)-1-phenyl-~-[(3-phenyl 2.1 0.424 -3-cyclohexen-1-yl)methyl]-

piperazine dihydrochloride 
23 (±)-2-[4-[[3-phenyl-3- e.s 0.354 cyclohexen-1-yl)methylJ-1-

piperazinyl]pyrimidine 
24 (±)-1,2,3,6-tetrahydro-1- 1.5 0.170 [(3-phenyl-3-cyclohexen-l-

yl)methyl]-4-(2-thienyl)-
pyridine monohydrochloride .. ___ 



Example 
Number 

25 

26 

TABLE 1. Biological Activity of Compounds of Formula 1 
(Page 9 of 9) 

Inhibition 
of Locomotor 

Compound Activity 
in Mice 

EDso• mg/kg, IP 

(±)-1-((3-phenyl -3- 2.7 
cyclopenten-l-yl)methylJ-4-
(2-pyridinyl)piperazine 

. ( ±) - 3 - [ 5- [ ( 3, 6-dihydro- 4 - 2. o 
phenyl-1(2H)-pyridinyl)­
methylJ-1-cyclohexen-1-yl]-
lH-indole 

% Effects 
on Brain 
Dopamine 
synthesis 
in Rats at 

10 mg/kg, IP 

-45 

-23 

Inhibition of 
[3H] Spiroperidol 

Binding 
ICso• µM 

0.190 

0. 28"8 

I. 

I 
N ..... 
I 
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The data in Table 2 show a comparison between the 

activities of 1,3 substituted cyclohexene compounds, 

such as those disclosed in the present invention, and 

activities of 1,4 cyclohexene compounds, such as those 
5 disclosed in United.States Patent 4,975,445. 

Compounds A, B, and C are 1,4 cyclohexenes of formula: 

. o-o(CH,l,-< ) . () 
10 wherein p = Or i, or 2 and the data in Table 2 show 

their binding and locomotor activity. Compounds D, ~. 

and E are 1,3 substituted cyclohexene compounds of 

formula: 

wherein p is as defined above. The data for these 

compounds show an unexpected trend. The 1,3 

20 Compounds D and E, which correspond to the 1,4 

Compounds A and C wherein p = a or 2 show similar 

activity to the 1,4 compounds. The 1,3 cyclohexene 

Compound l with a single methylene spacer correspon~ing 

to m = l is surprisingly much more active in its 

25 binding and locomotor activity. The most important 

test is the locomotor activity orally in the_rat as 

this corresponds most closely to human~oral 

administration of an antipsychotic compound. In tt~s 

test, Compound l is clearly the most potent, being 4.8 

3 o · times more active than the 1, 4 Compound C. 

35 

Also the Compounds F, G and H are 1,4 substi~~=== 

cyclohexenes of .formul~: 

wherein p = O, 1, or 2. The data clearly show tha= 

Compounds F and H are much more active than Compau== G. 



5 
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Thus, this series teaches that activity is optimized 
when the number of methylenes in the spacer is o or .2 

(ie, p = O or 2). The Compounds J and 4 are 1,3 
substituted cyclohexenes of formula: 

10 wherein g = O or 1. Surprisingly and unexpectedly, the 
data for these compounds show that Compound J having no 
methylene spacer (q = O) is essentially inactive, 
whereas Compound 4 having 1 methylene spacer Cq = 1) is 
very potent. This discovery is contrary to the 

15 teachings of the 1,4 series previously disclosed. 
Thus, there are 2 unexpected features in the 

1,3 cyclohexene series of the present invention when 
compared with the 1,4 cyclohexene series of United 
States Patent 4 1 975,445. Firstly, activity is superior 

20 with the 1,3 substituted compounds. Secondly, activity 
is best in the 1,4 series when the number of methylene 
units in the spacer is o or .2. In the 1,3 series, 
activity resides almost exclusively in the compounds 
having 1 methylene spacer. 

25 



Example 
Number 

A 

B 

c 

D 

1 

TABLE 2. Comparison of 1,2 versus 1,4 Series Activity (Page 1 of 2) 

Compound 

(±)-1,2,3,6-tetrahydro-4~ 
phenyl-1-(4-phenyl-3-
cyclohexen-1-yl)pyridine 
.(±)-1,2,3,6-tetrahydro-4-
phenyl-1-[(4-phenyl-3-
cyclohexen-1-yl)methyl]­
pyridine 
(±)-1,2,3,6-tetrahydro-4-
phenyl-1-[2-(4-phenyl-3-
cyclohexen-1-yi)ethylJ­
pyridine 
(±)-1,2,3,6-tetrahydro-4-
phenyl-1-(3·phenyl-3-
cyclohexen-1-yl)pyridine 
(±)-1,2,3,6-tetrahydro-4-
phenyl-1-[(3-phenyl-3-
cyclohexen-1-yl)methyl]- · 
pyridine 

Inhibition Inhibition 
of Locomotor of Locomotor 

Activity Activity · 
in Mice in Rats 

ED~'°'- mg/~9~P_ 10_!!'9/kg, PO 
12.9 >30 

13.2 30 

5.80 14.1 

30 >30 

1. 6 2.9 

Inhibition of 
[3HJ Spiroperidol 

Binding 
ICso• µM 

1.080 

1.000 

8.020 

9.207 

0.072 

I 
N 
.c=-
1 

• · 

.. 



.. TABLE 2. Comparison of 1, 2 versus 1, 4 Series Activity 
(Page 2 of 2) 

Example 
Number Compound 

E (±)-1,2,3,6-tetrahydro-4-
phenyl-1-[2-(3-phenyl-3-
cyclohexen-1-yl)ethyl]-
pyridine 

F .(±) -1- (4-phenyl-3-
cyclohexen-1-yl) -4- (2-
pyridinyl)piperazine 

G (±)-1-((4-phenyl-3-
cyclohexen-1-yl)methyl]-4-
(2-pyridinyl)piperazine 

ti ( ±) - 1- [ ( 4 -phenyl - 3 -
cyclohexen-1-yl)ethyl)-4-
(2-pyridinyl)piperazine 

J (±)-1-(3-phenyl-3-
cyclohexen-1-yl)-4-(2-
pyridinyl)pi~erazine 

4 (±)-1-[(3-phenyl-3-
cyclohexen-1-yl)methyl]-4-

Inhibition 
of Locomotor 

Activity 
in Mice 

ED!in, mg/kg, IP 

10.9 

1.01 

25.9 

1.10 

20.2 

a.es 

Inhibition 
of Locomotor 

Activity 
in Rats 

10 mg/kg, PO 

>30 

>30 

30 

6.7 

30 

3.40 

Inhibition of 
(3H] Spiroperidol 

Binding 
IC50 , µM 

0.635 

0.599 

11. 240 

0.409 

9.047 

0.141 

. --· .. ··----· ........... ~.-~.:J.~Y.!:_i.di.nyl) p:l.perazine _ 
---------------~----------~----~ 

I, 

I 
N 
c.n 
I 
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A compound of Fo:onula Ia 

Ia 

s· wherein za is 
R 

~),l. 
10 wherein R is aryl, 2-, 3-, or 4-pyridinyl or 2-, 3-, or 

15 

20 

25 

30 

4-pyridinyl substituted by lower alkyl, lower 
alkoxy, hydroxy, or halogen, 2-, 4-, or 
5-pyrimidinyl or 2-, 4-, or 5-pyrimidinyl 
substituted by lower alkyl, lower alkoxy, hydroxy, 
or halogen, 2-pyrazinyl or 2-pyrazinyl substituted 
by lower alkyl, lower alkoxy, hydroxy, or halogen, 
2-, or 3-thienyl or 2- or 3-thienyl substituted by 
lower alkyl or halogen, 2- or 3-furanyl or 2- or 
3-furanyl substituted by lower alkyl or halogen, 
2-, 4-, or 5-thiazolyl, or 2-, 4-, or 5-thiazolyl 
substituted by lower alkyl or halogen, 3-indolyl, 
2-, 3-, or 4-quinolinyl; and mis an integer of l, 

2, or 3, and 
R 

Ql. 
wherein R and m are as defined above; 

Y is 

wherein R is as defined above or 

~ 
-N N-R 

"\..._/ 
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wherein R is as defined above; and corresponding 
5 isomers thereof; 

10 

15 

or a pharmaceutically acceptable acid addition salt 
thereof may be prepared by reacting a compound of 
Formula II 

wherein m and Y are as defined above with a compound 
of Formula III 

R-M 

II 

III 

wherein M is Mg Hal wherein Hal is halogen or Li in a 
20 solvent such as, for example, tetrahydrofuran and the 

like at about 0°C for about 30 minutes to about 2 hours 
followed by reaction with an acid such as, for example, 
trifluoroacetic acid in a solvent such as, for example, 
chloroform an~ the like at about room temperature for 

25 about 2 hours to about 24 hours to afford a compound of 
Formula Ia. Preferably, the reaction is carried out in 
tetrahydrofuran at about 0°C for about 1 hou~ followed 
by reaction with trifluoroacetic acid in chloroform at 
about room temperature for about 18 hours. 

30 A compound of Formula Ib 

Ib 

I, 
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wherein zb is 
.R 

~di .. 
wherein R and m are as defined above; 
ya is 

wherein R is as defined above; and corresponding 
isomers thereof; or a pharmaceutically acceptable acid 
addition salt thereof may be prepared by reacting a 
compound of Formula Ic 

wherein za and ya are as defined above with hydrogen in 
the presence of a catalyst such as, for example, 

20 palladium on carbon and the like in a solvent such as, 

for example, methanol and the like to afford a compou.~d 

of Formula Ib. Preferably, the reaction is carried ou~ 
with palladium on carbon in methanol. 

25 

30 

A compound of Formula Id 

wherein zb and Y are as defined above may be preparec 

_by reacting a compound of Formula IV 

35 wherein R, m, and Y are as defined above with a 
reducing reagent ·such as, for example, triethylsilane 
in trifluoroacetic acid and the like to afford a 

!d 

r 



~-29-

compound of Formula Id. Preferably, the reaction is 
carried out with triethylsilane in trifluoroacetic 
acid. 

A compound of Formula IV may be prepared by 
5 reacting a compound of Formula II with a compound of 

Formula III in a solvent such as, for example, 
tetrahydrofuran and the like at about 0°C for about 
30 minutes to about 2 hours to afford a compound of 
Formula IV. Preferably, the reaction is carried out in 

10 tetrahydrofuran at about 0°C for ab~ut 1 hour. 

15 

20 

A compound of Formula II 

wherein m and Y are as defined above may be prepared 
from a compound of Formula V 

wherein m and Y are as d·efined above by reaction with 

II 

v 

25 an acid such as, for example, hydrochloric acid and the 
like in a solvent such as, for example, acetone and the 
like to afford .a compound of Fonnula II. Preferably, 
the reaction is carried out with dilute hydrochloric 
acid in acetone. 

30 A compound of Fonnula V may be prepared from a 
compound of Formula VI 

VI 

35 
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wherein m and Y are as defined above by reactic~ with a 
hydride reagent such as, for example, aluminum ::Ydride 
and the like in a solvent such as, for example, 
tetrahydrofuran and the like to afford a compou..=~ of 

5 Fo:rmula V. Preferably, the reaction is carriec out 
with aluminum hydride in tetrahydrofuran. 

10 

Alternatively, a compound of Fo:rmula V may .:>e 
prepared from a compound of Fonnula VII 

wherein m is as defined above by reaction with 

V-­.!...!.. 

15 para-toluenesulfonyl chloride in the presence c! a base 
such as, for example, pyridine and the like and 
subsequent reaction with a compound of Formula v=II 

20 

25 

HY VIII 

wherein Y is as defined above to afford a compo~nd of 
Formula V. 

A compound of Formula VI may be prepared from a 
compound of Formula IX 

n: 

30 by reaction with thionyl chloride or ethyl 
chlorof ormate or isobutyl chlorofonnate and a compound 
of Formula VIII in the.presence of a base such as, =er 
example, triethylamine and the like in a solvent sue~ 
as, for example, dichloromethane and the like at abc~t 

35 o0 c to about 30°C for about 30 minutes to about .s hours 
to afford a compound of Formula VI. Preferably, the 
reaction is carried out with isobutyl chloroformate ~n 
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the presence of triethylamine in dichloromethane at 
about 25°C for about 4 hours. 

A compound of Formula VII may be prepared from a 
compound of Formula IX and a hydride reagent such as, 

5 for example, lithium aluminum hydride and the like in a 
sol vent such as, .for example, tetrahydrofuran and the 
like to afford a compound of Fo:rmula VII. Preferably, 
the reaction is carried out with lithium aluminum 
hydride in tetrahydrofuran. 

10 A compound of Formula IX may be prepared from a 

15 

compound of Formula X 

x 

wherein m is as defined above by reacting with a~ acid 
such as, for example, aqueous hydrochloric acid and the 
like and subsequent reaction with ethylene glycol in 

20 the presence of an acid such as, for example, para­
toluenesulfonic acid and the like in a solvent such as, 
for example, benzene and the like to afford a compound 
of Formula IX. Preferably, the reaction is carried out 
with 10% aqueous hydrochloric acid solution and 

25 subsequent reaction with ethylene glycol in the 
presence of para-toluenesulfonic acid in benzene. 
Alternatively, a compound of Fonnula IV may be prepared 

-from a compound of Formula XI 

30 

XI 

wherein R1 is alkyl of from one to six carbon atoms and 
35 m is as defined above and a base such as, for exa.~ple, 

an alkali metal hyd~oxide such as sodium or potassium 
hydroxide and ·subsequent reaction with ethylene glycol 



-32_-

in the presence of para-toluenesulfonic acid in a 
solvent such as, for example, benzene and the like to 
afford a compound of Fo::cmula IX. Preferably, the 
reaction is carried out with sodium hydroxide and 

s· subsequent reaction with ethylene glycol in the 
presence of para-toluenesulfonic acid in benzene. 

10 

A compound of Formula X may be prepared from a 
compound of Formula XII-

0 

Q,_ 
wherein m is as defined above by reaction with 

XII 

15 potassium cyanide in presence of an acid such as, for 
example, sulfuric acid and the like in water or 
reaction with trimethylsilyl cyanide in the presence of 
a Lewis acid such as, for example, zinc chloride and 
the like to afford a compound of Formula X. 

20 Preferably, the reaction is carried out with 
trimethylsilyl cyanide in the presence of zinc 
chloride. 

25 

A compound of Formula 1e 
0 
II 

&:.;_, 
wherein Rand Y are as defined above may be'prepared by 

30 reacting a compound of Formula XIII 
0 
II 

· R-C-Cl 

35 wherein R is as defined above with a compound o: 

Formula XIV 
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wherein Y is as defined above in the presence of a base 
such as triethylamine and the like in a solvent such as 
dichloromethane and the like at 0°C to 50°C for l to 

5 72 hours. Preferably the reaction is carried out with 
triethylamine in dichloromethane at about 25°C for 
about 24 hours. 

A compound of Formula XIV may be prepared by 
reacting a compound of Formula II with a reducing agent 

10 in the presence of ammonium acetate and the like in a 
solvent such as an alcohol and the like at 0°C to so 0 c 
for 1 to 72 hours. Preferably the reaction is carried 
out with sodium cyanoborohydride in methanol with 
ammonium acetate at about 25°C for about 4 hours. 

15 Compounds of Formula III, Formula VIII, 
Formula XI, Formula XII, and Fonnula XIII are either 
known or capable of being prepared by methods known in 
the art. 

A compound of Formula I, which is a racemic 
20 mixture, may be further resolved into its enantiomers. 

Accordingly, as another aspect of the present 
invention, a compound of Formula (±}I may be resolved 
into its enantiomers by the use of conventional 
methodology such as, _for example, optically active 

25 acids. Thus, the resulting diastereomeric salts may be 
separated by crystallization and then converted by 
conventional methodology to the optically active 
enantiomer (+)I or (-)I. For example, a compound of 
Formula (±}I is treated with (R)-(-)-l,l'-binaphthyl-

30 2,2'-diyl hydrogen phosphate in a solvent such as, for 
example, acetonitrile and the like to afford the 
diastereomeric salt which is subsequently reacted with 
a base such as, for example, an alkali metal hyd~oxide, 
for example, sodium hydroxide to afford a compound of 

35 ~ormula (+)I.· A compo~nd of Formula (-)I is obtained 
from a compound of Formula (±)I by substituting 
(S)-(+)-l,1'-binaphthyl-2,2'-diyl hydrogen phosphate 
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for {R)-(-)-1,1'-binaphthyl-2,2'-diyl hydrogen 

phosphate and using the previous methodology. 

The compounds of the present invention can be 

prepared and administered in a wide variety of oral and 

5 parenteral dosage forms. It will be obvious to those 

skilled in the art that the following dosage f onns may 

comprise as the active component, either a compound of 

Fonnula I or a corresponding pharmaceutically 

acceptable salt of a compound of Fonnula I. 

10 For preparing pharmaceutical compositions from the 

compounds of the present invention, pharmaceutically 

acceptable carriers can be either solid or liquid. 

Solid fonn preparations include powders, tablets, 

pills, capsules, cachets, suppositories, and 

15 dispersible granules. A solid carrier can be one or 

more substances which may also act as diluents, 

flavoring agents, solubilizers, lubricants, suspending 

agents, binders, preservatives, tablet disintegrating 

agents, Fonnula XV, or an encapsulating material. 

20 In powders, the carrier is a finely divided solid 

which is in a mixture with the finely divided active 

component . 
. In tablets, the active component is mixed with the 

carrier having the necessary binding properties in 

25 suitable proportions and compacted. in the shape and 

size desired. 
The powders and tablets preferably contain from 

five or ten to about seventy percent of the active 

compound. Suitable carriers are magnesium carbonate, 

30 magnesium stearate, talc, sugar, lactose, pectin, 

dextrin, starch, gelatin, tragacanth, methylcellulose, 

sodium carboxymethylce~lulose, a low melting wax, cocoa 

butter, and the like. The term "preparation" is 

intended to include the formulation of the active 

.35 compound with encapsulating material as a carrier 

providing a capsule in which the active component, wi~t. 

or without other carriers, is surrounded by a carrier, 
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which is thus in association with it. Similarly, 
cachets and lozenges are included. Tablets, powders, 
capsules, pills, cachets, and lozenges can be used as 
solid dosage fo::cms suitable for oral administration. 

5 For preparing suppositories, a low melting wax, 
such as a mixture of fatty acid glycerides or cocoa 
butter, is first melted and the active component is 
dispersed homogeneously therein, as by stirring. The 
molten homogenous mixture is then poured into 

10 convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, 
suspensions, and emulsions, for example, water or water 
propylene glycol solutions. For parenteral injection, 

15 liquid preparations can be formulated in solution in 
aqueous polyethylene glycol solution. 

Aqueous solutions suitable for oral use can be 
prepared by dissolving the active component in water 
and adding suitable colorants, flavors, stabilizing and 

20 thickening agents as desired. 
Aqueous suspensions suitable for oral use can be 

made by dispersing the finely divided active component 
in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium 

25 carboxymethylcellulose, and other well-known suspending 
agents. 

Also included are solid form preparations which 
are intended to be converted, shortly before use, to 
liquid form preparations for oral administration. Such 

30 liquid forms include solutions, suspensions, and 
e.111Ulsions. These preparations may contain, in addition 
to the active componen~, colorants, flavors, 
stabilizers, buffers, artificial and natural 
sweeteners, dispersants, thickeners, solubilizing 

35 agents, and the like. 
The pharmaceutical preparation is preferably in 

unit dosage ·form. In such form, the preparation is 
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subdivided into unit doses containing appropriate 
quantities of the active component. The unit dosage 
fo:z::m can be a packaged preparation, the package 
containing discrete quantities of preparation, such as 

5 packeted tablets, capsules, and powders in vials or 
ampoules. Also, the unit dosage form can be a capsule, 
tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged fo:z::m. 

The quantity of active component in a unit dose 
10 preparation may be varied or adjusted from 1 mg to 

1000 mg, preferably 10 mg to 100 mg according to the 
particular application and the potency of·the active 
component. The composition can, if desired, also 
contain other compatible therapeutic agents. 

15 In ther~peutic use as antipsychotic agents, the 
compounds utilized in the pharmaceutical method of this 
invention are administered at the initial dosage of 
about l mg to about 50 mg per kilogram daily. A daily 
dose range of about 5 mg to about 25 mg per kilogram is 

20 preferred. The dosages, however, may be varied 
depending upon the requirements of t~e patient, the 
severity of the condition being treated, and the 
compound being employed. Detennination of the proper 
dosage for a particular.situation is within the skill 

25 of the art. Generally, treatment is.initiated with 
smaller dosages which are less than the opti~um dose o: 
the compound. Thereafter, the dosage is increased by 
small increments until the optimum effect under the 
circumstance is reached. For convenience, the total· 

30 daily dosage may be divided and administered in 
portions during the day if desired. 

35 

The following non;Limiting examples illustrate the 
inventors' preferred methods for preparing the 
compounds of the invention. 
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EXAMPLE 1 
C.+)-1.2.3.6-Tetrahydro-4-phenyl-1-[(3-phenyl-3-
cvclohexen-1-yllmethvllpvridine and 

EXAMPLE 1a 
(+)-1.2.3.6-Tetrahvdro-4-phenyl-1-[(3-phenyl-2-
cyclohexen-1-yllmethyllpvridine 

To a solution of 3-[(3,6-dihydro-4-phenyl-1(2H)­
pyridinyl)methyl] cyclohexanone (Example A) (5.9 g) in 

10 400 mL of tetrahydrofuran is added a solution of 
phenylmagnesium bromide (9.13 mL, 3.0 Min diethyl 
ether), dropwise under nitrogen, at 0°C. The mixture 
is stirred at room te.~perature for 1 hour, then cooled 
in an ice bath and quenched with 250 mL of 10% aqueous 

15 hydrochloric acid solution. The solvent is evaporated 
in vacuo and the residue partitioned into chloroform/5% 
aqueous ammonium hydroxide solution. The organic 
extract is dried over magnesium sulfate and filtered. 
The filtrate is treated with trifluoroacetic acid 

20 (4.2 mL) and stirred overnight at room temperature. 
The solvent is evaporated in vacuo, and the residue is 
partitioned into ethyl acetate/5% aqueous ammonium 
hydroxide solution. The organic extract is dried over 
magnesium sulfate, filtered, and concentrated. The 

25 crude product is purified by medium pressure 
chromatography to give 3.9 g of (±)-1,2,3,6-tetrahydro-

4-phenyl-1-[(3-phenyl-3-cyclohexen-l­
yl)methylJpyridine; mp 90-95°C as an off-white solid 
(Example 1) and 2.7 g of (±)-l,2,3,6-tetrahydro-4-

30 phenyl~l-[(3-phenyl-2-cyclohexen-l-yl)methyl]pyridine; 

mp 124-126°C as a tan solid (Example la). 

In a process analogous to Example 1 and la using 

appropriate starting materials, the corresponding 
35 compounds of ~ormula I are prepared as follows: 
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EXAMPLE 2 
(+)-1.2.3.6-Tetrahydro-4-ohenyl-l-[[3-(2-thienvl)-3-

cyclohexen-1-vllmethyllpvridine; mp 97-99°C as a tan 

solid and 

EXAMPLE 2a 

(+)-1.2.3.6-Tetrahydro-4-phenyl-1-ff3-C2-thienyl)-2-

cvclohexen-1-yllmethyllovridine; mp 123-127°C as an 

off-white solid. 

EXAMPLE 3 

(+)-1-[(3-(4-Fluorophenyll-3-cvclohexen-1-yllmethvll-

1.2.3.6-tetrahydro-4-phenylpvridine; mp 116-120°C as an 

off-white solid and 

EXAMPLE 3a 

{+)-1-[[3-(4-Fluoroohenyl)-2-cyclohexen-1-vllmethvll-

1.2.3.6-tetrahydro-4-ohenvlpyridine; mp 159-162°C as a 

light yellow.solid. 

EXAMPLE 4 

(+)-1-CC3-Pheny1-3-cyclohexen-1-vl>methvll-4-C2-

pyridinylloioerazine and 

EXAMPLE 4a 

(+j-1-((3-Pheny~-2-cvclohexen-1-yl>methvll-4-(2-

pyridinyllpiperazine 
To a solution of 5.14 g of 3-[[4-(2-pyridinyl)­

piperazinyl]methyl]cyclohexanone (Example B) in 250 mL 

30 of tetrahydrofuran at·0°C under nitrogen is added 

dropwise a solution of phenyllithium (23.5 mL, 2.0 M 1= 
cyclohexane/diethyl et~er, 70/30). The solution is 

stirred at 0°C for 1 hour, quenched with dropwise 

addition of 250 mL of saturated pota~sium phosphate 

35 monobasic solution. The solvent is evaporated in 

vacuo, the residue is basified with concentrated 

ammonium hydroxide to a pH of 9 and extracted into 
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chloroform. The chloroform extract is dried over 

magnesium sulfate and filtered. A solution of the 

filtrate in 250 mL of chlorofo:rm containing 14.5 mL of 

trifluoroacetic acid is stirred at room temperature 

5 under nitrogen for 12 hours. The solvent is evaporated 

in vacuo, the residue is dissolved into ethyl acetate . 

(250 mL) and washed with 1N sodium hydroxide solution 

and brine (250 mL of each) . The ethyl acetate extract 

is dried over magnesium sulfate, filtered, and 

10 concentrated. The crude product is purified by medium 

pressure chromatography (silica gel, 90% hexanes - 10% 

ethyl acetate) to give (±)-l-[(3-phenyl-3-cyclohexen-1-

yl)methyl]-4-(2-pyridinyl)piperazine (Example 4) as an 

off-white solid; mp 96-98°C and (::)-1-[(3-phenyl-2-

15 cyclohexen-1-yl)methyl]-4-(2-pyridinyl)piperazine 

(Example 4a) as an off-white solid; mp 78-82°C. 

In a process analogous to Example 4 and 4a using 

appropriate starting materials, the corresponding 

20 compounds of Formula I are prepared as follows: 

EXAMPLE 5 

(+)-1-(£3-(4-Fluorochenyll-3-cyclohexen-1-yllmethyl1-4-

C2-cyridinvl)picerazine; mp 116-11S°C as an off-white 

25 solid and 

30 

EXAMPLE Sa 

(+) -1- [ [3- (4-Fl'uorochenyl> -2-cvclohexen-1-vllmethyl l -4-

(2-cyridinvl-lcinerazine; mp 129-133°C as a white solid. 

EXAMPLE 6 

C+)-1.2.3.6-Tetrahvdro~4-ohenvl-1-rl3-chenvl-3-

cvclohexen-l-yllmethvllcvridine 

A solution of (±J-l,2,3,6-tetrahydro-4-phenyl-1-

35 [(3-phenyl-3-cyclohexen-l-yl]methyl]pyridine (5.31 g, 

Example 1) in 50 mL of acetonitrile is treated with a 

solution of (R)-(-)-1,l'-binaphthyl-2,2'-diyl hydrogen 
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phosphate (4.21 g, Aldrich) in 50 mL of ethanol: 
methylene chloride (1:1). The volume of solution is 
reduced to ca 50 mL by boiling on a steam bath. Upon 
cooling, an off-white solid fonns. The salt is 

5 recrystallized twice from 95% ethanol to yield 5.11 g 
of a white solid, .mp 227-234°C. The salt is 
partitioned between chlorof onn and 10% aqueous sodium 
hydroxide solution. The mixture is filtered through a 
pad of diatomaceous earth (Celite) and the layers are 

10 separated. The organic extract is dried over magnesium 
sulfate, filtered, and evaporated in vacuo to give (+)-

1,2,3;6-tetrahydro-4-phenyl-l-[{3-phenyl-3-cyclohexen-
1-yl]methyl]pyridine as an off-white solid; mp 9.4-96°C, 
[aJ 0 + 60.4° Cc= 1.12, chlorofonn). 

15 
EXAMPLE 6a 

<-l-1.2.3.6-Tetrahydro-4-phenvl-1-[(3-ohenvl-3-
cvclohexen-1-yllmethvllpyridine 

In a process analogous to Example 6 by 
20 substituting (S)-(+)-1,1'-binaphthyl-2,2'-diyl hydrogen 

phosphate for (R)-(-)-1,1'-binaphthyl-2,2'-diyl 
hydrogen phosphate the title compound can be obtained 

as an off-white solid; mp 94-100°C, [a]D -63.7° 

25 

30 

(c = 1.095, chloroform). · · ... ~. ·· 

EXAMPLE 7 
CRl-1-f[3-(4-chloroohenyll-3-cvclohexen-1-yllmethvl1-
1.2.3.6-tetrahydro-4-phenvloyridine and 

EXAMPLE 7a 
(R)-1-[[3-(4-chloroohenvl)-2-cvclohexen-1-vllmethvl1-

1.2.3.6-tetrahvdro-4-ohenvlnvridine 
CR) -1, 2, 3, 6-Tetrahydro-4-phenyl-1- [ (3 -

oxocyclohexane)methylJpyridine (Example C) (1.50 g) in 

35 tetrahydrofuran (40 mL) is added dropwise to 
4-chlorophenylmagnesium bromide (11.1 mL of 1.0 M in 
ether) in ether (30 mL) at .0°C under nitrogen and 

I 
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stirred for 1 hour. Saturated aqueous ammonium 
chloride (100 mL) is added, the organic layer washed 
with brine (100 mL), dried over magnesium sulfate, 
filtered, and evaporated to leave a yellow foam 

5 (2.41 g). This foam is dissolved in 1,2-dichloroethane 
(100 mL) and trifluoroacetic acid (2.14 mL) and stirred 
at reflux for 1 hour. The solvent is evaporated and 
the residue treated with 2N sodium carbonate (100 mL) • 

The mixture is extracted with dichloromethane 
10 (2 x 75 mL), the extracts washed with brine (75 mL}, 

dried over magnesium sulfate, filtered, and· evaporated 
to a white solid. This solid is purified _by coluinn 
chromatography on silica gel eluting with 5%, then 7% 
ethyl acetate/hexane to give (R)-1-((3-(4-

15 chlorophenyl)-.2-cyclohexen-l-yl]methylJ-1,2,3,6-
tetrahydro-4-phenylpyridine (0.875 g) as off-white 

solid~ mp is7-l61°C and (R} -1- [ [3- (4-chlorophenyl) -3-
cyclohexen-l-yl]methyl] -1,2, 3, 6-tetrahydro-4-
phenylpyridine (0.875 g) as off-white solid; mp 138-

.20 141°C. 

.25 

30 

35 

In a process analogous to Example 7 using the 
appropriate starting materials, the corresponding 
compounds of Formula I are prepared as follows: 

EXAMPLE 8 

(R}-1-CCY-(4-fluoroohenvll-3-cvclohexen-1-yllrnethvll-
~ 

1.2.3.6-tetrahydro-4-ohenvlpvridine; mp 130-l32°C as a 

white solid. 

EXAMPLE 9 
(R)-1.2.3.6-tetrahvdro-1-[[3-(4-rnethvlohenyl>-3-
cvclohexen-l-yllmethvll-4-ohenylovridine; mp lC:.s­
l03.S0C as a white solid. 



:o 

20 

25 

ED..MP!.:E 10 

CR>-l.2.3.6-tecrahvero-4-nhenvl-1-ff3-t2-thienvll-3-cvclohe~:~ 
--=..:. 

1-vllmethvllnvridine monohvdrochJoride; mp 223-22S°C as 
a whits solid, and 

EX..\MPLE lOa 

<Rl-1.2.3.6-tecrahvcrc-4-ohenvl-1-ff3-l2-thienvll-2-

cvclohexen-1-vllmethvllovridine monohvd::"oc~lcridg; 

mp 217-230°C as a whi~= scliC. 

l?.l-l.2.3.6-tetrahvc=o-!-ff3-<4-methoxv:::hsnv!l-3-

cvclc.hs::cen-l-vl irnet:!:vl i -4--::C.ez:,r:!;::'"·::-icine 

<Rl-3-f3-ff3.6-cihvC::-c-4-ohsnvl-1<2=1-

~~-=-icinvllmet~vl1-1-cv=lchexsn-1-vllnv;-ic~n= 

f!t1-! .. :2 .. 3.~-tet:ra.hvCro-1-Jf3-(2-met.hvl"Chenvll-:Z­

~-clchexen-1-vllrnethvl1-4-uhe"vlnv;:idine === <F.>· 

l.2.3.E-tstr=~vC=o-1-rr~-f2-methvlnhenvll-$-cvclohex:~-

30 l-vllmschvll-4-chenvlnv=idine. 2:1 mix=~== 
monohvdroc~ioride; mp 2l3-215°C as a w.~i:e.scliC . 

.E.X..?L.'!:!:E 14 

C?.l-3-f3-fl3.6-cihvero-4-nhenvl-ll2~l-cv::-iciz:vll­

mechv!1-1-cvclohexsn-1-vll~v-:-imicine rnc=chvc::-~c=lc::-i=e; 

mp lS2-l94°C as a white sclid, a.Ile 
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EXAMPLE 14a 

(R)-5-[3-[(3.6-dihvdro-4-ohenyl-1C2Hl-oyridinyll­

methyll-l-cyclohexen-1-yllovrimidine dihvdrochloride; 

mp >220°C as a white solid. 

EXAMPLE 15 

CR}-l.2.3.6-tetrahvdro-4-ohenyl-1-((3-(3-thienyll-2-

cyclohexen-1-yllmethyllpvridine; mp 126-128°C as a 

white solid. 

EXAMPLE 16 

(Rl-4-£5-£(3.6-dihydro-4-ohenyl-ll2H)-pyridinyl)­

methy1J-1-cyclohexen-l-yll-N.N-dimethvlbenzeneamine; 

mp 126-127°C as a white solid, and 

EXAMPLE 16a 

(R}-4-[3-[(3.6-dihydro-4-phenvl-1C2Hl-oyridinyl>­

methyll-l-cyclohexen-l-vll-N.N-dimethvlbenzeneamine; 

mp 1SB-160°C as a white solid. 

EXAMPLE 17 

CR)-3-f5-[(3.6-dihvdro-4-phenvl-ll2Hl-oyridinvl)­

methyll-l-cyclohexen-l-yll-guinoline; mp 120-123°C as a 

white solid, and 

EXAMPLE 17a 

CRl-3-(3-[C3.6-dihydro-4-ohenyl-lC2Hl-oyridinvl>­

methyll-1-cvclohexen-l-vll-auinoline; mp 134-136°C as a 

white solid. 

EXAMPLE 18 

CRl-l-[[3-(l.3-benzodioxol-5-yll-3-cvclohexen-1-

yllmethvll-1.2.3.6-tetrahvdro-4-nhenvlnvridine 

monohvdrochloride; mp 210-212°C as a white solid. 
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EXAMPLE 19 
C1S-cis) -N- £3- C (3, 6-dihydro-4-ohenvl-l C2Hl -
pyridinyl)methyllcvclohexyllbenzamide 

A mixture of (R)-1,2,3,6-Tetrahydro-4-phenyl-1-
5· [(3-oxocyclohexane)methyl]pyridine (Example C) 

(2.00 g), ammonium acetate (5.72 g) and sodium 
cy~oborohydride (0.311 g) in methanol (40 mL) is 
stirred at 25°C for 2 hours. The solvent is evaporated 
and the residue treated with 2N sodium carbonate 

10 (100 mL) and extracted with dichloromethane 
(3 x 100 mL) . The extracts are washed with brine 
(200 mL) , ·dried over magnesium sulfate, filtered, and 
evaporated to leave a yellow oil. This oil is purified 
by medium pressure liquid chromatography on silica gel 

15 eluting with 40:8:1 dichloromethane:ethanol:ammonium 
hydroxide to give a yellow oil. A mixture of the oil, 
triethylamine (0.753 mL), benzyl chloride (0.684 mL) 

and 4-(N,N-dimethylamino)pyridine (50 mg) in 
dichloromethane (100 mL) is stirred at 25°C for 

20 3 hours. 2N Sodium carbonate (100 mL) is added and the 
organic layer separated, dried over magnesium sulfate, 
filtered, and evaporated to leave a yellow solid. This 
solid is _purified by medium pressure liquid 
chromatography on silica gel eluting with 3% methanol 

25 in dichloromethane to give 0.62 g of (lS-cis)-N-[3-
[(3,6-dihydro-4-phenyl-1(2H)-pyridinyl)methyl]­
cyclohexyl]benzamide as a white solid; mp 200-204°C. 

EXAMPLE 20 
30 ClR-Cis}-1.2.3.6-tetrahvdro-4-ohenyl-1-[(3-phenvl-

cvclohexvllmethyllovridine monohvdrochloride and 

EXAMPLE 20a 
ClR-Transl-1.2.3.6-tetrahydro-4-ohenvl-1-[(3-nhenvl-

35 cvclohexyllmethyllpvrid~ne monohvdrochloride 
(R) -3 -pheiiyl- 3- cyc,lohexenecarboxylic acid (.0. 75 : , 

Example D) is hydrogenated in isopropanol (75 mL) wi=.::: 
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10% palladium-on-carbon (0.1 g) at 50 psi for 24 hours. 

The mixture is filtered and evaporated to leave a 

colorless oil. Dicyclohexylcarbodiimide (0.839 g} in 

dichloromethane (10 mL) is added-to a mixture of this 

5 oil, 1,2,3,6-tetrahydro-4-phenylpyridine hydrochloride 

(0.796 g), hydroxybenzotriazole hydrate (0.549 g) and 

triethylamine (l..l.3 mL) in dichloromethane (20 mL) and 

stirred overn~ght. The mixture is filtered, washed 

with 2N hydrochloric acid (2 x 100 mL}, 2N sodiu.~ 

10 carbonate (100 mL), brine (100 mL), dried over 

magnesium sulfate, filtered, and evaporated to leave a 

yellow oil. This oil is purified by column 

chromatography on silica gel (TLC grade) eluting with 

60% to 100% ethyl acetate in hexane to give 0.325 g of 

15 a colorless oil and_ O. 692 g of the other isomer as a 

waxy solid. This solid is dissolved in tetrahydrofuran 

(5 mL) and added to lithium aluminum hydride (75 mg) in 

tetrahydrofuran (2 mL) pretreated with aluminum 

chloride {87 mg) in ether (2 mL) at 0°C and stirred for 

20 1 hour. Water (90 µL) and 25% sodium hydroxide 

(0.38 mL} are added and the mixtur~ filtered and 

evaporated to a· yellow oil. This oil is purified by 

medium pressure liquid chromatography on silica gel 

eluting with 10% ethyl acetate in hexane to give a 

25 yellow oil. This oil is dissolved in ether (10 mL) and 

ethanol (~ mL) and i·M hydrogen chloride in ether 

~(1.46 mL) added. The salt is collected, washed with 

ether, and dried at 50°C under high vacuum to give 

0.498 g of (1R-cis)-1,2,3,6-tetrahydro-4-phenyl-1-[(3-

30 phenylcyclohexyl)methylJpyridine monohydrochloride as 

an off-white solid; mp 200-202°C. In a similar manner, 

the other isomer was reduced and the salt fonned to 

give 0.152 g of (lR-trans}-l,2,3,6-tetrahydro-4-phenyl­

l-[(3-phenylcyclohexyl)methyl]pyridine 

35· monohydrochloride as a white solid; mp 23l-235°C. 



-46-

EXAMPLE 21 
(R)-1-((3-Phenyl-3-cyclohexen-1-vl>methyll-4-(2-
pyridinyl)oiperazine 

Dicyclohexylcarbodiimide (0.506 g) in 
5 dichloromethane (10 mL) is added to (R)-3-phenyl-3-

cyclohexenecarboxylic acid (0.414 g, Example D), 
2-pyridylpiperazine (0.410 g) and hydroxybenzotriazole 
hydrate (0.332 g) in dichloromethane (40 mL) and 
stirred overnight. The mixture is filtered and 

10 evaporated. The residue is dissolved in ethyl acetate, 
filtered, washed with_saturated sodium bicarbonate, 5~ 

citric acid, 2N sodium carbonate, brine, dried over 
magnesium sulfate, filtered, and evaporated to leave a 
yellow solid. This solid is dissolved in 

15 tetrahydrofuran (5 mL) and added to lithium aluminum 
hydride (78 mg) in tetrahydrofuran (5 mL) pretreated 

with aluminum chloride (90 mg) in ether (5 mL) at 0°C 
and stirred for 2 hours. Water (O.l mL) and 2St sodium 
hydroxide (0.4 mL) are added and the mixture filtered, 

20 washed with brine, dried over magnesium sulfate, 
filtered, and evaporated to a yellow oil. This oil is 
purified by medium pressure liquid chromatography on 

silica gel eluting with. 50% ethyl ac~t~te in hexane to 
give 0.22 g of (R)-1-[(3-Phenyl-3-cyclohexen-1-

25 yl)methylJ-4-(2-pyridinyl)piperazine ·as an off-white 

solid; mp 106-10S°C. 

EXAMPLE 22 
{+)-1-Phenyl-4-[(3-phenvl-3-cvclohexen-1-yllmethvll-

30 pinerazine dihydrochloride 
A solution of 3-phenyl-3-cyclohexenyl carboxyli= 

acid (0.75 g, Example~), 1-phenylpiperazine (0.66 g,, 

hydroxybenzotriazole hydrate (0.55 g) and triethylar.-.=..~: 

(0.57 mL) in dichloromethane (10 mL) is cooled to oc~, 
35 treated with dicyclohexylcarbodiimide (0.84 g), and 

stirred for l hour at 0°C and then at 25°C overnigh~. 
The Inixture is filtered, washed with lN hydrochloric 
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acid (2 x 100 mL), saturated sodium bicarbonate 
solution (100 mL), dried over sodium sulfate, filtered, 
and evaporated to leave a yellow oil. This oil is 
purified by column chromatography on silica gel 

5 (230-400 mesh) eluting with 1:4 ethyl acetate: 
chloroform to give 1.0 g of the amide as a white solid. 
This solid is dissolved in tetrahydrofuran (5 mL) and 
added to lithium aluminum hydride (0.33 g) in 
tetrahydrofuran (20 mL} pretreated with aluminum 

10 chloride C.0.~?3 g} in ether (20 m!,i) at 0°C and the 
reaction was allowed to come to 25°C over 3 hours. The 
reaction is cooled in an ice bath and water (2 mL} is 
carefully added followed by 10t sodium hydroxide (4 mL) 

and the mixture is stirred at 25°C for 2 hours. The 
15 mixture is filtered through celite and evaporated to a 

white solid. This solid is dissolved in ether (30 mL), 

filtered, and 1 M hydrogen chloride i~ ether (3 mL) 

added. The salt is collected, washed with ether, and 
·dried at S0°C under high vacuum to give 0.88 g of 

20 (±)-1-phenyl-4-[(3-phenyl-3-cyclohexen-1-yl)methyll-
piperazine dihydrochloride as an off-white solid; 

mp 212-214°C. 

In a process analogous to Example 22 using the 
25 appropriate starting materials, the corresponding. 

compounds of Fonnula I are prepared as follows: 

EXAMPLE 23 
(+)-2-[4-[£3-phenvl-3-cvclohexen-1-vllmethvll-1-

30 piperazinyllpvrimidine; mp 68-70°C'as a white solid. 

EXAMPLE 24 

Using l,2,3,6-tetrahydro-4-(2-thienyl)pyridine 
(EP 0175 541 Al) ' ( +) -1. 2 I 3 I 6-tetrahvdro-1- r ( 3-nhenvl-

35 3-cvclohexen-1-vllmethyll-4-(2-thienyllovridine 
monohvdrochloride; mp 23S-240°C as. a white solid. 
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EXAMPLE 25 
(+)-l-[{3-nhenyl-3-cyclopenten-1-vllmethvll-4-(2-
pvridinyl>piperaz;ne 

This compound is prepared using 3-phenyl-3-
5 cyclopentenecarboxylic acid which is prepared in 

Example E to give {±)-l-[(3-phenyl-3-cyclopenten-l­
yl)methyl]-4-(2-pyridinyl)piperazine as a white solid; 
mp 100-101°C. 

10 EXAMPLE 26 
(+)-3-£5-[{3.6-dihydro-4-chenyl-1C2Hl-pvridinvll­
methvll -1-cvclohexen-·1-yll -lH-indole 

A mixture of 3-phenyl-3-cyclohexenecarboxylic acid 
(l.00 g, Example D), indole (0.48 g), and sodium 

15 methoxide (1.20 g) in methanol (10 mL) is heated to 
reflux for. 60 hours under nitrogen. The reaction 
mixture is concentrated to half of its original volume. 
The resulting slurry is filtered, the solid collected 
dissolved in chloroform, and purified by medium 

20 pressure liquid chromatography on silica gel eluting 
with 95:5:0.1 chloroform:methanol:ammonium hydroxide to 
give 0.21 g of (±)-3-[5-[(3,6-dihydro-4-phenyl-1{2H)­
pyridinyl)methylJ-l-cyclohexen-l-yl]-1H-indole as an 
off-white solid; mp 174°C. 

25 
PREPARATION OF STARTING MATERIALS 

EXAMPLE A 
3-[(3.6-Dihydro-4-phenyl-1(2Hl-cvridinvllmethvl1-

30 cyclohexanone 

Sten A: Prenaration of 1.4-DioxasniroC4.Sldecane-7-

carboxylic acid 
A mixture of ethyl 3-oxocyclohexanecarboxylate 

35 (Nallet, J-P., et al, Bull. Soc. Chem. Fr., Part II, 
No. 3-4, pages 153-156 (1979)) (101.7 g) ethylene 
glycol (38.9 g) and para-toluenesulfonic acid (5.5 g) 
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in 1000 mL of benzene is refluxed with a Dean-Stark 

trap for 4 hours. The solution is cooled, washed with 

lN sodium hydroxide and brine, dried over maqnesium 

sulfate, and evaporated in vacuo to give 113.l g of a 

5 light oil which is dissolved in 1000 mL of ethanol, 

treated with sodium hydroxide (25.3 g) in 250 mL of 

water, and refluxed for 2.5 hours. The mixture is 

concentrated in vacuo, cooled in an ice bath, and 

acidified with ice-cold lN aqueous hydrochloric acid 

10 solution to a pH of 2. The title compound is extracted 

with chloroform (2 x 500 mL), dried over magnesium 

sulfate, and concentrated in vacuo. The title compound 

(99.3 g) is obtained as a yellowish oil, which is 

determined to be 98% pure by gas chromatography and is 

15 carried on without further purification. 

Step B: Preparation of 1-(1.4-Dioxaspiro£4.5Jdec-7-

ylcarbonyl)-l,2.3.6-tetrahydro-4-uhenylpvridine 

A solution of 1,4-dioxaspiro[4.S]decane-7-

20 carboxylic acid (Step A) (99.3 g) and triethylamine 

(80~8 g) in 1000 mL of dichloromethane is cooled in an 

ice bath, and treated dropwise with isobutyl 

chlorofo:rmate (80.l g), dropwise, under nitrogen. 

After 30 minutes, a ~elution of 4-phenyl-

25 l,2,3,6-tetrahydropyridine (84.7 g) in 500 mL of 

dichloromethane is added dropwise over a 2-hour p~riod. 

The mixture is stirred at room temperature for 

2 additional hours. The solvent is removed in vacuo. 

The residue is suspended in 1000 mL of ethyl acetate, 

30 cooled to 0°C, and sequentially washed with ice-cold 1N 

aqueous hydrochloric acia solution and brine, dried 

over magnesium sulfate, and evaporated in vacuo. The 

crude product is purified by flash chromatography 

(silica; hexane:ethyl acetate, 3:1) to give 107.l g cf 

35 the title compound as a yellow oil (silica; R: = 0.4; 

1% methanol, 99% chlorof;orm) ; Mass Spectrum (Electror.. 

Ionization) (MS (EI)) 32'7 (M, 26 .1%) , 141 (100% l . 
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Sten C: Preparation of 1-(1.4-Dioxaspiro[4.5ldec-7-yl 
methyll-1.2.3.6-tetrahydro-4-phenylpyridine 

A solution of aluminum chloride (14.54 g) in 
500 mL of anhydrous diethyl ether is added dropwise to 

5' a suspension of lithium aluminum hydride (12.41 g) in 
500 mL of tetrahydrofuran. The mixture is stirred at 
room temperature for 30 minutes. A solution of 
1-(1,4-dioxaspiro[4.S]dec-7-yl carbonyl)-
1,2,3,6-tetrahydro-4-phenylpyridine ·(Step B} in 500 mL 

10 of tetrahydrofuran is added dropwise. The mixture is 
stirred at room temperature overnight, and it is 
quenched by careful addition of 13 mL of water, 
followed by 59 mL of· 25% aqueous sodium hydroxide 
solution. The resulting mixture is stirred at room 

15 temperature for 2 hours, filtered through celite, and 
.concentrated in vacuo. The title compound is obtained 

(90.40 g) as a light yellow oil (silica; Rf = 0.2; 1% 
methanol, 99% chloroform). 

20 Step D: Preparation of 3-[(3.6-Dihydro-4-phenyl-1C2Hl­
pvridinyllmethyllcyclohexanone 

A solution of l-(l,4-dioxaspiro[4.5Jdec-7-
ylmethyl)-l,2,3,6-tetrahydro-4-phenylpyridine (Step C} 
(90.4 g) in 500 mL of acetone and 500 mL of 10% aqueous 

25 hydrochloric acid soiution is refluxed, under nitrogen, 
for 3 hours. The solvent is evapo:i:;at~d in vacuo and· : 
partitioned· into ethyl acetate/dilute ammonium 
hydroxide solution. The organic extract is dried ove= 
magnesium sulfate and concentrated, leaving the title 

30 compound (68.9 g) as a light pink solid; mp 56-59°C. 
Mass spectrum (MS) electron ionization (EI} 269 (m, 

41%), 172 (100%) . 

. · 
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EXAMPLE B 
3-(£4(2-Pvridinyllpiperazinvllmethvllcvclohexanone 

Step A: Prenaration of 1-(1.4-Dioxasniro[4.5Jdec-7-
5 ylcarbonyll-4-(2-pyridinylloiperazine 

From l,4-dio.xaspiro[4.5Jdecane-7-carboxylic acid 
(Example A, Step A) (10 g}, triethylamine (8 g}, 

isobutyl chloroformate (7.9 g) and 
1-(2-pyridyl)piperazine (8.3 g) using the procedure of 

10 Example A, Step B is obtained 9.8 g of the title 
compound as an oil. 

Step B: Preparation of 1-(l.4-Dioxasniro[4.5Jdec-7-
vlmethvll-4-(2-pvridinyllnioerazine 

15 From aluminum chloride (5.39 g), lithium aluminum 

20 

hydride (4.61 g) and l-(l,4-dioxaspiro[4.5]dec-7-

ylcarbonyl)-4-(2-pyridinyl)piperazine (40.22 g) 

(Step A) using the procedure of Example A, Step C is 

obtained 35.66 g of the title compound as an oil. 

Sten C: Preoaration of 3-[[4{2-Rvridinvllpioerazinyll­

methyllcvclohexanone 

From l-(l,4-dioxaspiro[4.5]dec-7-ylmethyl)-4-(2-

pyridinyl)piperazine ·(Step B) (8.4 g) and 50 mL of 10% 

25 aqueous hydrochloric acid solution using the procedure 
of Example A, Step D is obtained 6.4 g of the title 

compound as a white solid; mp 86-90°C. 

EXAMPLE C 
30 CRl-1.2.3.6-Tetrahvdro-4-phenvl-l-[{3-

oxocvclohexanelmethyllpvridine 

Dicyclohexylcarbo~iimide (41.53 g) in 
dichloromethane (400 mL) is added to (R)-3-

oxocyclohexanecarboxylic acid, brucine salt (Numata, 

35 A., et al, Yakuaaku Zasshi. Pa=t 2(1) :1298-1305 (1968); 

(98.22 g), +,2,3,6-tetrahydro-4-phenylpyridine 
. . 

hydrochloride (39.39 g), hydroxybenzotriazole hydrate 
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{27.20 g), and triethylamine (28.07 g) in 

dichloromethane (1000 mL) and stirred overnight. The 
mixture is filtered and evaporated to a brown solid. 
This solid is slurried in ethyl acetate (1000 mL), 

5 filtered, washed with 2N hydrochloric acid 
(2 x 500 mL), 2N sodium carbonate (500 mL), brine 
(500 mL), dried over magnesium sulfate, filtered, and 
evaporated to leave ··55. 87 g of an oil. This oil is 
stirred in dichloromethane (150 mL} with 2-methoxy-l,3-

10 dioxolane (40 mL) and methanesulfonic acid (1 mL) at 
room temperature for 3 days. The mixture is washed 
with 2N sodium carbonate (150 mL), dried over magnesium 
sulfate, filtered, and evaporated to leave a yellow 
oil. This oil is dissolved in tetrahydrofuran (200 mL) 

15 and added to lithium aluminum hydride (7.48 g) in 
tetrahydrofuran (200 mL) pretreated with aluminum 
trichloride (8.76 g) in ether (100 mL) at 0°C, and 
stirred at 0°C for 2 hours. Water (2 mL} and 25% 
sodium hydroxide (10 mL) are added and the mixture is 

20 filtered and evaporated. The residue was heated to 
reflux in acetone (300 mL) and 2N hydrochloric acid 
(300 mL) for 6 hours. The solvent is mostly evaporatec 
and the residue treated with 2N sodium carbonate 
(500 mL) • The mixture is extracted with 

25 dichloromethane (3 x 300 mL), the extracts dried over 
magnesium sulfate, fil~ere~, and evaporated. The 
residue is purified by column chromatography on silica 

gel (250 g TLC grade) eluting with 50% ethyl 

acetate/hexane ~o give a yellow wax (39.40 g) ~ 

30 Rotation +15.2° (c = 1.00, methanol). 

EXAMPLE D 
(R)-3-nhenvl-3-cvclohexenecarboxvlic acid 

35 Sten A: Preoaration of ethyl tetrahvdro-2-oxo-2H­
pvran-3-carboxylate 
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Sodium metal (3.0 g) is dissolved in absolute 
ethanol (60 mL) under nitrogen and the solution is 
concentrated under vacuum. Diethyl carbonate (50 mL) 

and 6-valerolactone (11.5 g) are added to the solid 
5 sodium ethoxide and the solution is heated on an oil 

bath at 130°C. Ethanol is distilled off through a 
2-two inch vigreux column at 80-95°C during 30 minutes 
(15 mL collected). The oil bath temperature is then 
increased to 150°C and distillate (11 mL) is collected 

10 up to l20°C. A solid fonns during the distillation. 
The reaction mixture is cooled and diluted with diethyl 
ether (100 mL) • The mixture is filtered and the solid 
residue is washed with ether. The solid residue is 
stirred with water {80 mL) and acetic acid (8 mL) and 

15 the mixture is extracted with diethyl ether (100 mL) . 

20 

The extract is dried over magnesium sulfate and 
concentrated to afford an oil (13.1 g). Short path 
vacuum distillation gives ethyl tetrahydro-2-oxo-2H­
pyran-3-carboxylate (9.1 g), bp 11s-11a 0 c (O.S mm/Hg). 

Step B: Prenaration of 3-Cbenzoylmethyl)tetrahvdro-2H­
pvran-2-one 

Ethyl tetrahydro-2-oxo-2H-pyran-3-carboxylate 
(4.32 g) in tetrahydrofuran (10 mL} is added dropwise 

25 to sodium hydride (1.0 g of 60% dispersion in oil, 
washed with hexane) suspended in tetrahydrofuran 
JlO mL) with stirring under nitr-0gen. The mi~ture is 
stirred until gas evolution (almost) ceases, then 2-
bromoacetophenone (4.98 g, kugelrohr distilled prior to 

30 use) in tetrahydrofuran {10 mL) is added, and the 
mixture is heated on an oil bath at 65°C for 2.5 hours. 
(NOTE: exothenn occur~ with some material boiling up 
into the -condenser. Wait for initial reaction to. 
subside before heating.) The cooled mixture is 

35 partitioned between diethyl ether (150 mL) and cilute 
a~eous potassium carbonate (100 mL, -3%} . The ether 
layer is washed with 10% aqueous potassium carbonate, 

.· 

I. 
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water, saturated aqueous sodium chloride, and dried· 
over magnesium sulfate. The solvent is removed under 
vacuum to afford an orange-red oil (6.58 g). The oil 
(6.17 g) is stirred with tetrahydrofuran (SO mL) and 

5 1 M hydrochloric acid (50 mL) and heated to reflux on 
an oil bath at 79°C for 49 hours. The tetrahydrofuran 
is removed under vacuum and the residue is extracted 
with dichloromethane (2 x 50 mL) • The extract is dried 
over magnesium sulfate and concentrated under vacuum to 

10 afford an oil (S.70 g) which is crystallized from 1:1 
he.xane:ethyl acetate (30 mL). The crystals are 
filtered off, washed with 1:1 hexane:ethyl acetate, and 
hexane and vacuum dried to give 2.59 g of 
3-(benzoylmethyl)tetrahydro-2H-pyran-2-one as a white 

15 solid; mp 93-94°C. 

Step C: Preuaration of 3-uhenyl-3-
cvclohexenecarboxylic acid 

3-(Benzoylmethyl}tetrahydro-2H-pyran-2-one 
20 (4.05 g) and triphenylphosphonium hydrobromide (6.38 g) 

are thoroughly mixed and heated under nitrogen with 
stirring on an oil bath.at l70°C for 2 hours. Upon 
cooling, the glassy solid is powdered and dissolved in 
dry dimethylsulfoxide (50 mL) and dry tetrahydrofuran 

25 (30 mL) .is added. The solution is cooled to 10°c and 
stirred under nitrogen while dimsyl sodium in 
dimethylsulf~de (18.6 mL of 2 M, prepared by 
dissolving sodium hydride in dimethylsulfoxide at 80°C 
over l to 2 hours) is added dropwise at <18°C. The 

30 solution is stirred at 25°C for 2 hours, then the 
dimethylsulfoxide is distilled off under vacuum at up 
to ao 0 c. The residue ~s partitioned between 
dichloromethane (100 mL) and water (100 mL) containing 
potassium carbonate (2 g) . The aqueous layer is washe= 

35 with dichloromethane (50 mL), then acidified wi~h 
concentrated hydrochloric acid and extracted with 
dichloromethane (2 x 70 mL) . The extract is dried eve= 
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magnesium sulfate and concentrated under vacuum to 
afford an oil (3.76 g). The oil is washed through 
silica gel (25 g} with 1:1 chlorofonn:ethyl acetate and 
concentrated to give a solid (2.56 g). Trituration of 

5 this material from a minimum of tetrahydrofuran by 
addition of hexane (30 mL) gave 2.02 g of 3-phenyl-3-
cyclohexenecarboxylic acid as a white solid; 
mp 111-ll2°C. Additional material (0.45 g; 

mp 107-111°C) is obtained upon concentrating the 
10 supernatant solution to 5 mL. 

Step D: Resolution of 3-ohenyl-3-cvclohexenecarboxvlic 
acid 

3-Phenyl-3-cyclohexenecarboxylic acid (8.1 g, 

15 Step C) is dissolved in 2-butanone (20 mL) and (S)-~­

methylbenzylamine (4.85 g) in 2-butanone (10 mL) added. 
The salt precipitates and more 2-butanone (200 mL) is 
added and the mixture heated to dissolve the salt. The 
salt recrystallizes on cooling to 25°C and it is 

20 collected and dried to give 10.02 g of the salt. The 
salt is recrystallized 5 times from 2-butanone to give 
3.14 g of a white powder. The powder is slurried in 
ethyl acetate and washed with 2N hydrochloric acid. 
The ethyl acetate layer is dried over magnesium 

25 sulfate, filtered, and evaporated to give (R)-3-phenyl-
3-cyclohexenecarboxylic acid as a white powder; 

mp 77-B0°C. 

EXAMPLE E 
30 3-phenyl-3-cyclooentenecarboxvlic acid 

Steo A: Preparat:.ion of 3-(benzovlmethvll-4.5-d;hvdro-

2 ( 3H) - furanone 
Mandelonitrile (66.5 g) is stirred with 1 M 

35 hydrochloric acid (0.20 mL) at 50°C while ethyl vinyl 
I 

ether (55 mL) is added over 2 hours. The mixture is 
then heated at 80°C for 2 hours. The mixture is 

···' 
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fractionally distilled (kugelrohr} and the fraction 
distilling at 100-120°C/0.8 mmHg collected to give 
74.8 g of a colorless oil. A portion {10.5 g} is 
stirred in tetrahydrofuran (125 mL) and cooled in a dry 

s· ice/acetone bath under nitrogen. n-Butyllithii.un (33 mL 

of 1.6 M in hexanes) is added dropwise, keeping the 
internal temperature below -65°C. The mixture is 
stirred for 15 minutes and ~-methylene-~-butyrolactone 
(5.08 g) in tetrahydrofuran (20 mL) is added, keeping 

10 the internal temperature below -64°C. The mixture is 
stirred for 30 minutes and warmed to -S0°C. ·saturated 
aqueous anunonium chloride (100 mL) is added and the 
mixture stirred for 5 minutes. The mixture is 
extracted with ether (2 x 200 mL), the extracts d=iec 

15 over magnesium sulfate, filtered, and evaporated. The 
residue is stirred in ethanol (45 mL) with 5% sulfuric 
acid (12 mL) for 20 minutes. Water (250 mL) is added 
and the mixture extracted with chloroform (3 x 100 mL), 

the extracts dried over magnesium sulfate, filtered, 
20 and evaporated. The residue is heated to 140°C for 

40 minutes and kugelrohr distilled at 120-1ao°C/l mmHg 
to give 8.61 g of an oil which solidified on standing. 
This solid is recrystallized from ethyl acetate/hexane 
to give 6.27 g of 3-{benzoylmethyl)-4,5-dihydro-2(3H)-

25 furanone; mp 77-79°C. 

Step B: Preoaration of 3-phenyl-3-
cvclooentenecarbo:x;ylic acid 

3-(Benzoylmethyl)-4,5-dihydro-2(3H)-furanone 
30 (5.00 g, Step A) and triphenylphosphine hydrobrornide 

(8.41 g) are mixed and heated to 170°C in an oil bat~ 
under nitrogen for l h~ur. The mixture is coolea ar.= 
powdered. The powder is dissolved in dimethylsu:fox~d= 
(SO mL) and diluted with tetrahydrofuran (30 mL). 7~e 

35 solution is stirred under nitrogen and cooled i~ an 
ice-bath. Dimsyl sodium (25 mL of 2 M, see E~~ple =· 
Step C} is added dropwise over 20 minutes keeping the 
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internal temperature below l4°C. The mixture is 
stirred at 25°C for 2 hours and the solvents 
evaporated. The residue is treated with water (SO mL} 

containing saturated aqueous sodium bicarbonate (10 mL) 

5 and extracted with dichloromethane (3 x 50 mL) . The 
extracts are washed with dilute aqueous sodium 
bicarbonate. The aqueous layers are washed with 
dichloromethane {30 mL) and acidified with concentrated 
hydrochloric acid. The aqueous layers are extracted 

10 with dichloromethane (3 x 50 mL), the extracts dried 
over magnesium sulfate, filtered, and evaporated to a 
brown oil. The oil is washed through silica gel (30 g) 
with 2:1 chloroform:ethyl acetate to give 3.1 g of 
3-phenyl-3-cyclopentenecarboxylic acid as a brown 

15 solid. 
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CLAIMS 

1. A com.pound of Formula I 

wherein Z is 

wherein R is aryl, 2-, 3-, or 4-pyridinyl or 

2-, 3-, or 4-pyridinyl substituted by lower 

alkyl, lower alkoxy, hydroxy, or halogen, 2-, 

4-, or 5-pyrimidinyl or 2-, 4-, or 

5-pyrimidinyl substituted by lower alkyl, 

lower alkoxy, hydroxy, or halogen, 

2-pyrazinyl or 2-pyrazinyl substituted by 

lower alkyl, lower alkoxy, hydroxy, or 

halogen, 2- or 3-thienyl or 2- or 3-thienyl 

substituted by lower alkyl or halogen, 2- or 

3-furanyl or 2- or 3-furanyl substituted by 

lower alkyl or halogen, 2-, 4-, or 

5-thiazolyl, or 2-, 4-, or 5-thiazolyl 

substituted by lower alkyl or halogen, 

3-indolyl, 2-, 3-, or 4-quinolinyl, and· 

m is an integer of 1, 2, or 3, 

I 1111111111111 11111 1111111 1111 
*' C L M S * 

wherein R and m are as defined 

above, 

THrs SHEET HAS BEEN 
REPLACED 
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wherein R and m are as defined 
above, or 

Q 
wherein R is as defined above; 

Y is 

wherein R is as defined above or 

r:\ 
-N N-R wherein R is as defined above; and 

\_/ 
corresponding isomers thereof; or a 
pharmaceutically acceptable acid 

· .addition salt thereof . 

A compound according to Claim 1, in which 
R is phenyl, phenyl substituted by lower alkyl, 

lower alkoxy, lower dialkoxy, halogen, 
hydroxy, dihydroxy, amino, lower alkyl amino, 
lower dialkyl amino, 2- or 3-pyridyl, 2- or 
3-pyridyl substituted by lower alkyl, lower 
alkoxy, or halogen, 2- or 3-thienyl, 2- or 
3-thienyl substituted by lower alkyl, lower 
alkoxy, or halogen, 2-, 3- or 5-pyrimidinyl, 
2-, 3-, or 4-qu~nolinyl, 3-ind~lyl, or 

111111111111111111111111111111 
* C L M S * 
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m is an integer of 1 or 2; and Y is -NJ-R 
wherein R is as defined above. 

3 . A compound according to Claim 2, in which 
R is phenyl, phenyl substituted by para-halogen, 

para-methoxy, ortho or para.lower alkyl, para 
mono- or di-lower alkyl amino, 2- or 
3-pyridyl, 2- or 3-thienyl, 5-pyrimidinyl, 
3-quinolinyl, 3-indolyl or 

m is an integer of 2; and Y is --N~R 
wherein R is as defined abov~. 

4. A compound according to Claim 3 selected from the 
·group consisting of: 

(±)-1,2,3,6-Tetrahydro-4-phenyl-l-[(3-phenyl 
3-cyclohexen-1-yl)methyl]pyridine; 

(±)-1,2,3,6-Tetrahydro-4-phenyl-l- [(3-phenyl 
2-cyclohexen-1-yl)methyl]pyridine; 

C±)~l,2,3,6-Tetrahydro-4-phenyl-1-[[3-(2-

thienyl)-3-cyclohexen-1-yl]methyl]pyridine; 
("±}-1,2,3,6-Tetrahydro-4-phenyl-l- [ [3- (2-

thienyl)-2-cyclohexen-1-yl]methyl]pyridine; 
(±} -1- [ [3- (4-Fluorophenyl) -3-=cyclohexen-1-

yl] methyl] -l, 2, 3, 6-tetrahydro-4-phenylpyridine; 
(±)-l-[[3-(4-Fluorophenyl)-2-cyclohexen-l­

yl]methyl-1,2,3,6-tetrahydro-4-phenylpyridine; 
(+)-1,2,3,6-retrahydro-4-phenyl-1- [(3-pheny: 

3-cyclohexen-l-yl)methyl]pyridine; 
(-)-1,2,3,6-Tetrahydro-4-phenyl-l-[(3-pheny: 

3 - cyclohexen-1-yl) methyl) pyridine;[ 
CR) -l- [ [3- (4-chlorophenyl) -3-:cyclohexen-l­

yl]methyl] -l,2,3, 6-tetrahydro-4-phenylpyridine; 

11111111 111111 11111 11111111111 
* c l " s * 
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(R) -1- [ [3- (4-chlorophenyl) -2-cyclohexen-1-· 
yl]methyl]-1,2,3,6-tetrahydro-4-phenylpyridine; 

{R)-l-[[3-(4-fluorophenyl)-3-cyclohexen-1-
yl]methyl]-1,2,3,6-tetrahydro-4-phenylpyridine; 

(R)-1,2,3,6-tetrahydro-l-[[3-(4-
methylphenyl}-3-cyclohexen-l-yl]methyl]-4-
phenylpyridine; 

{R)-1,2,3,6-tetrahydro-4-phenyl-i-[[3-(2-
thienyl}-3-cyclohexen-l-yl]methyl]pyridine 
monohydrochloride; 

{R)-1,2,3,6-tetrahydro-4-phenyl-l-[[3-(2-
thienyl)-2-cyclohexen-l-yl]methyl]pyridine 
monohydrochloride; 

(R)-1,2,3,6-tetrahydro-l-[[3-(4-
methoxyphenyl)-3-cyclohexen-l-yl]methyl]-4-
phenylpyridine monohydrochloride; 

(R)-3-[5-[{3,6-dihydro-4-phenyl-1(2H)-
pyridinyl)methyl]-l-cyclohexen-1-yl]pyridine 
monohydrochloride; 

(R}-3-[3-[{3,6-dihydro-4-phenyl-l(2H)­
pyridinyl)methyl]-l-cyclohexen-l-yl]pyridine 
dihydrochloride; 

(R)-1,2,3,6-tetrahydro-l-[[3-(2-
methylphenyl)-2-cyclohexen-l-yl]methyl]-4-
phenylpyridine; 

(R)-1,2,3,6-tetrahydro-l-[[3-(2-
methylphenyl)-3-cycloh~en-l-yl]methyl]-4-

phenylpyridine; 
{R) -5- (5- [ {3, 6-dihydro-4-phenyl-l (2H) -

pyridinyl)methyl]-l-cyclohexen-1-yl]pyrimidine 
monohydrochloride; 

(R) -5- [3- [ (3 1 6-dihydro-4-phenyl-l (2H) -
pyridinyl)methylJ-1-cyclohexen-1-yljpyrimidine 

dihydrochloride; 
· (R}-1,2,3,6-tetrahydro-4-phenyl-1-[[3-(3-

thienyl) -2-cyclohexen-l-yl_J methyl] pyridine; 

. ' \li\11\ "'"' "'" "'" ll llll * C L M S * 
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(R) -4- (5- [ (3, 6~dihydro-4-phenyl-1 (2H) -

pyridinrl>methyl)-1-cyclohexen-1-ylJ-N,N­
dimethylbenzeneamine; 

{R)-4-[3-[{3,6-dihydro-4-phenyl-1(2H)­

pyridinyl)methylJ-1-cyclohexen-1-ylJ-N,N­

dimethylbenzeneamine; 

(R)-3-[5-[(3,6-dihydro-4-phenyl-1(2H)-

pyridinyl)methyl]-1-cyclohexen-l-ylJ-quinoline; 

(R) -3- [3- [ (3, 6-dihydro-4-phenyl-1 (2H) -
pyridinyl)methyl)-1-cyclohexen-l-ylJ-quinoline; 

(R)-1-[[3-(l,3-benzodioxol-5-yl)-3-

cyclohexen-1-yl]methyl]-1,2,3,6-tetrahydro-4-

phenylpyridine monohydrochloride; 

(1S-cis)-N-[3-[(3,6-dihydro-4-phenyl-l(2H)­

pyridinyl)methyl}cyclohexyl]benzamide; 

(1R-Cis}-1,2,3,6-tetrahydro-4-phenyl-l-((3-

phenylcyclohexyl)methy1Jpyridine 

monohydrochloride; 
(1R-Trans)-1,2,3,6-tetrahydro-4-phenyl-l-[(3 

phenylcyclohexyl)methyl]pyridine 

monohydrochloride; 
(±)-1,2,3,6-tetrahydro-l-[(3-phenyl-3-

cyclohexen-l-yl)methyl]-4-(2-thienyl)pyridine 

monohydrochloride; and 
(±)-3-[5-[(3,6-dihydro-4-phenyl-1(2H)­

pyridinyl)methyl]-l-cyclohexen-~-yl]-1H-indole. 

s. A compound having the name (+)-1,2,3,6-Tetrahy~r: 

4-phenyl-l-[(3-phenyl-3-cyclohexen-1-

yl)methyl]pyridine. 

6. A compound accord~ng to Claim l, in which 

R is phenyl, phenyl substituted by lower alky:, 

lowe~ alkoxy, lower dialkoxy, halogen, 

hydroxy, dihydroxy, amino, lower al.kyl ar.:.:.n 

lower dialkyl amino, 2- or 3-pyridyl, 2- or 

3-pyridyl substituted by lower alkyl, lower 

111111111111111111111111111111 r THIS SHEET HAS BEEN ' 
REPLACED * C· L M S * 
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lower alkoxy, or halogen, 2- or 3-thienyl, 2-
or 3-thienyl substituted by lower alkyl, 
lower alkoxy, or halogen, 2-, 3- or 
5-pyrimidinyl, 2-, 3- or 4~quinolinyl, 
3-indolyl, or 

/\ 
m is an integer of l or 2; and Y is -N\.._/N-R 

wherein R is as defined above. 

7. A compound according to Claim 6, in which 

8. 

R is phenyl, phenyl substituted by para-halogen, 
para-methoxy, ortho or para lower alkyl, para 
mono- or di-lower alkyl amino, 2- or 

3-pyridyl, 2- or 3-thienyl, 5-pyrimidinyl, 
3-guinolinyl, 3-indolyl or 

m is an integer of 2; and Y is 
wherein R is as defined above. 

~ 
-N . N-R 

\_/ 

A compound according to Claim 7 selected from the 
group consisting of: 

C±)-l-[(3-Phenyl-3-cyclohexen-l-yl)methyl)-4-
(2-pyridinyl)piperazine; 

C±)-l-[(3-Phenyl-2-cyclohexen-l-yl)methyl)-4-
(2-pyridinyl)piperazine; 

(±)-l-[[3-(4-Fluorophenyl)-3-cyclohexen-l­
yl]methyl]-4-(2-pyridinyl)piperazine; 

(±)-1- [[3-(4-Fluorophenyt)-2-cyclohexen-l­
yl)methyl]-4-(2-pyridinyl)pip~razine; 

111111111111111111111111111111 
THIS SHEET HAS BEEN 

REPLACED * C l M S * 
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(R)-1-[(3-Phenyl-3-cyclohexen-1-yl)methyl)-4-
(2-pyridinyl)piperazine; 

C±}-l-Phenyl-4-[(3-phenyl-3-cyclohexen-1-
yl}methyl]piperazine dihydrochloride; 

(±}-2-[4-[[3-phenyl-3-cyclohexen-l­
yl)methyl]-l-piperazinyl]pyrimidine; and 

(±)-1-[(3-phenyl-3-cyclopenten-1-yl)methyl]-
4-(2-pyridinyl)piperazine. 

A method of treating psychoses, hypertension, 
galactorrhea, amenorrhea, menstrual disorders, 
sexual dysfunction, Parkinson's disease, or 
Huntington's chorea comprising administering to a 
host suffering therefrom a therapeutic effective· 
amount of a compound according to Claim l in u~it 
dosage form. 

10. A method of treating schizophrenia comprising 
administering to a host suffering therefrom a 
therapeutic effective amount of a compound 
according to Claim 1 in unit dosage form. 

l.1. A pharmaceutical composition adapted for 
administration as a· dopaminergic, antipsychotic, 
or antihypertensive agent comprising a therapeutic 
effective amount of a compound according to 
Claim 1 in admixture with a pharmaceutically 
acceptable excipient, diluent, or carrier. 

l.2. A method of preparing a compound having the 

Formula Ia 

Ia 

THIS SHEET HAS BEEN 
REPLACED 

.111111111111111111111111111111 
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wherein za is 

wherein R is aryl, 2-, 3-, or 4-pyridinyl or 2-, 

3-, or 4-pyridinyl substituted by lower 
alkyl, lower alkoxy, hydroxy, or halogen, 2-, 

4-, or 5-pyrimidinyl or 2-, 4-, or 
5-pyrimidinyl substituted by lower alkyl, 
lower alkoxy, hydroxy, or halogen, 
2-pyrazinyl or 2-pyrazinyl substituted by 
lower alkyl, lower alkoxy, hydroxy, or 
halogen, 2-,_ or 3-thienyl or 2- or 3-thienyl 
substituted by lower alkyl or halogen, 2- o= 
3-furanyl or 2- or 3-furanyl substituted by 
lower alkyl or halogen, 2-, 4-, or 
5-thiazolyl, or 2-, 4-, or 5-thiazolyl 
substituted by lower alkyl or halogen, 
3-indolyl, 2-, 3-, or 4-quinolinyl, and mis 
an integer of l, 2, or 3, and 

R 

Ql. 
wherein R and m are as defined above; 

Y is 

wherein R is as defined above or 

r-\ 
-N N-.R 

\.__/ 

wherein R is as defined above; and corresponding 

111111111111111111111111111111 
* C L M S * 



... .1 ( ....... 

i. 

25 

30 

35 

-66-

isomers thereof; or a phannaceutically 

acceptable acid addition salt thereof 

comprises reacting a compound of Formula II 

wherein m and Y are as defined above with a 

compound of Formula III 

II 

R-M ITT 

wherein M is Mg Hal wherein Hal is halogen or Li 

in a solvent followed by reaction with an acid in 

a solvent to afford a compound of Formula Ia and, 

if desired, converting a compound of Formula Ia to 

a corresponding pharmaceutically acceptable acid 

addition salt by conventional means and, if so 

desired, converting the corresponding 

phannaceutically acceptable acid addition salt to 

40 a compound 'of Formula Ia by conventional means. 

5 

13. A-method of preparing a compound having the 

Formula Ib 

wherein zb is 

Ib 

wherein R is aryl, 2-, 3-, or 4-pyridinyl or 2-, 

3-, or 4-pyridinyl substituted by lower 

alkyl, lower alkoxy, hydroxy,· or halogen, 2-, 

4-, or 5-pyrimid~nyl or 2-, 4-, or 

I· 1111111111111 111111111111 1111 
* C L M S * 
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5-pyrimidinyl substituted.by lower alkyl, 
lower alkoxy, hydroxy, or halogen, 
2-pyrazinyl or 2-pyrazinyl substituted by 
lower alkyl, lower alkoxy, hydroxy, or 

halogen, 2-, or 3-thienyl or 2- or 3-thienyl 
substituted by lower alkyl or halogen, 2- or 
3-furanyl or 2- or 3-furanyl substituted by 
lower alkyl or halogen, 2-, 4-, or 
5-thiazolyl, or 2-, 4-, or 5-thiazolyl 
substituted by lower alkyl or halogen, 
3-indolyl, 2-, 3-, or 4-quinolinyi, and mis 
an integer of 1, 2, or 3, and 

wherein R is as defined above; and corresponaing 
isomers thereof; or a pharmaceutically acceptable 
acid addition salt thereof comprises reacting a 
compound of Fonnula Ic 

Ic 

wherein za and ya are as defined above with 
hydrogen in the presence of a catalyst in a 
solvent to afford a compound of Formula Ib and, if 
desired, converting a compound of Formula ~b to a 
corresponding pharmaceutically acceptable acid 
addition salt by conventional means and, if so 

desired, converting the corresponding 
pharmaceutically acceptable acid addition salt to 

35 a compound of Formula Ib by conventional means. 

14. A method of preparing a compound having the 
Formula Id 
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wherein zb is 

wherein R is aryl, 2-, 3-, or 4-pyridinyl or 2-, 

3-,or 4-pyridinyl substituted by lower alkyl, 
lower alkoxy, hydroxy, or halogen, 2-, 4-, or 
5-pyrimidinyl or 2-, 4-, or 5-pyrimidinyl 
substituted by lower alkyl, lower alkoxy, 
hydroxy, or halogen, 2-pyrazinyl or 
2-pyrazinyl substituted by lower alkyl, lower 
alkoxy, hydroxy, or halogen, 2-, or 3-thienyl 
or 2- or 3-thienyl substituted by lower alkyl 
or halogen, 2- or 3-furanyl or 2- or 
3-furanyl substituted by lower alkyl or 
halogen, 2-, 4-, or 5-thiazolyl, or 2-; 4-, 

.or 5-thiazolyl substituted by lower alkyl or 
halogen, 3-indolyl, 2-, 3-, or 4-qinolinyl, 
and m is an integer of 1, 2, or 3, 

Y is 

-No-R ·-··· .. 

wherein R is as defined above or 

I\ 
-N N-R 

'--' 
wherein R is as defined above; 

and corresponaing isomers thereof; or a 
pharmaceutically ~cceptable acid addition salt 
thereof comprises reacting a compound of 
Fonnula IV 
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wherein R, m, and Y are as defined above with a 

reducing reagent to afford a compound of 

IV 

Fo::rmula Id and, if desired converting a compound 

of Formula Id to a corresponding phanna.ceutically 

acceptable acid addition salt by conventional 

means and, if so desired, converting the" 

corresponding pharmaceutically acceptable acid 

addition salt to a com.pound of Formula Id by 

conventional means. 
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