e 1, 3- SUBSTI TUTED ‘'CYCLOALKENES AND CYCLOQALKANES

AS ' CENTRAL NERVCUS SYSTEM AGENTS 5 : BACKGRCUNDqggéqu_
| NVENTI ON . ‘The present invention relates to nove

substituted 1, 3- cycloalkenes and cycl oal kanes usef ul as !POSé-wpg
pharnaceqtlcal agents, to methods for their 10 production, to
phar maceuti cal conpositions which i nclude t hese conpounds and a

pharmaceutical l'y 1a§cge§§@k@ufﬁﬁr¢mom@tm ahar E?éﬂéﬁi.ﬁﬁﬁgémt hods
of treatment. The novel cormr&w%I ? sent_ - vpntlon
are central nervous system agdft £E y§RVOU§a$ $W%E§NT% he no
conpounds of the present " invention are dopam nergic agents.

A series of substituted cycl ohexenes represented by the Formul a |

[err] 20 25 - wherein Rerr] is aryl, -2-, 3-, or 4-pyridinyl
2-, 3- 5 or 4-pyridi ny| BACKRQUNR &F BWEIENBENEIQWI | ower

al koxy, or halogen, 2-,7 4-, or 5-pyrimdinyl or
The present invention relates to novel
substituted 1,3-cycloalkenes and cycloalkanes useful
as pharmaceutical agents, to methods for their
10 production, to pharmaceutical 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 sysctem agents. More
15 particularly, the novel compounds of the present
invention are dopaminergic agents. | _
A series of substi;pted cyclohexenes represented

by the Formula I

20 CHz) m-Rl
(CH;)
R2

25

wherein R' is aryl, 2-, 3-, or 4-pyridinyl or 2-, 3-
or 4-pyridinyl substituted by lower alkyl, lower
alkoxy, or halogen, 2-, 4-, or 5-pyrimidinyl ‘or
2-, 4-, or S5-pyrimidinyl substituted by lower

30 alkyl, lower alkoxy, or halogen; 2-pyrazinyl or
2-pyrazinyl substituted by lower zlkyl, lower
alkoxy, or halogen, 2- or 3-thienyl or 2- or
3-thienyl substituted'by lower alkyl or halcgen,
2- or 3-furanyl or 2- or 3-furanyl substituted by
lower alkyl or halogen, 2-, 4-, or 5-thiazolyl cr
2-, 4-, or S5-thiazolyl substituted by'lower alkyl

(PO
n

or halogen;



2-77 47, or 5-pyrinidinyl substituted by |ower 30 al kyl, |ower

al koxy, or hal ogen, 2-pyrazinyl . or 2- pyrazi nyl substituted by
| ower al kyl, | ower al koxy, or hal ogen, 2- .or 3-thienyl or 2- or
3-thienyl substituted by | ower al kyl or hal ogen, o 2- or 3-furanyl
or 2- or 3-furanyl substituted by 35 | ower al kyl or hal ogen, 2-,
4-, or 5-thi.azolyl or ' 2-, 4-, or 5-thiazolyl substituted by
| ower al kyl . or hal ogen; -2- -
-2- mis zero or an integer fromone to two;

‘R is [err] M5iS Zero or an integer Lpom, gR@ ¥ W9 is as defined

- above; Rf is zero or an integer fromone to four; and

10 correspondi ng optical isoners thereof; or a

. pharnmaceutically acceptable acid addition salt t her eof

- useful as dopam nergic ag s, is disclo i United States
Pat ent 4, 975, &15. —Q_Rl Asgriefjaf  or -_N@<°H
1-indol yl al kyl - 4-substit , 15 \_pyridipyl piperaXings ®epresented
by Formul a | [err] ' _

wherein R® 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 Formula I
R‘
o ;/’Rs
R3 A——N N——{fiZE\
N \, \—< N=/ ~R® T
20 [’/ | \ R2 R7

3 N
T gl |,
) R

R!, R? is H or 1-4C alkyl; ..
R3, rR%, R®, R? is H, lower alkyl, lower alkoxy,
25 carbamide, halo, CF;, or thio-lower alkyl;
provided that R® and R® are not both H;
A is 5-7C cycloalkyl or cycloalkenyl, or
- (CH,) ,-CHR®-;
n is 1, 2, or 3;
30 R® is RY;
Ré, R7 is H or Me; or
R? + R7 is a methylene bridge or a pharmaceutically
acceptable acid addition szlt useful in the treatment
of depression, anxiety, and panic disorders is
35 disclosed in European Patent Application EP-345,808A.
However, the compounds disclosed in the |
aforementioned references do not disclose or sugges:



«

oG ™ Rerr], Rlerr] is Hor 1-4C al kyl; Rierr],

Rlerr], Rerr], Rerr] is H lower alkyl, |ower alkoxy, _ 25

carbam de, halo, CF[err], or thio-lower alkyl; provi ded
that Rlerr] and R err] are not both H; : ‘A is 5-7C cycl oal kyl or
cycl oal kenyl , or - - (CHerr])[err]-CHR{err]-; .

nis 1, 2, or 3; 30 Rlerr] is Rerf3s Rerr], Rerr] "
is Hor Me; or . err] + Rerr] is a nethylene bridge or a

phar maceutical |y the combination Qft sSrucheral amiiatokensalaf gbeful in the

t r eat ment compoidiefy a3 Presaf¥i Shventtivh EHGitegor ders i s

35 di scl osed i Pat ent Application EP-345, 808A.
However, the conpgké%géﬁﬁﬁgéﬁﬁsed in the af orenent i oned

references do not disclose or suggest - 3-

t he conbi naki on of structural vardyMvn®RSoff ThBerne@fPnds of the present
i nvention described hereinafter. SUMVARY OF THE | NVENTI ON

Accordi ngly, the present invention is a conpound
_ Accordingly, the present invention is a compound

of Formula I
10 Z-CH,-Y | | z

wherein Z is

15
| CE2)

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
20 ' 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
25 3-thieny1 substituted by lower alkyl or halogen,
2- or‘3-furany1 or 2- or 3-furanyl substituted by
- lower alkyl or halogen, 2-, 4-, or S5-thiazolyl,
) or 2-, 4-, or 5-thiazolyl substituted by lower
alkyl or halogen, 3-indolyl; 2-, 3-, or
30 4-quinolinyl, and
m is an integer of 1, 2, or 3,

R

/ wherein R and m are as defined above
CH2) m

~

[¥Y]
(V)]
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- P hg

of Fotrmul d |

- T——
-Z-CHerr]-Y | . wherein Z is

[err] wherein Ris aryl, 2-, 3-, or 4-pyridinyl or 2-, 3-, or
4-pyridinyl substituted by | ower alkyl, |ower al koxy, hydroxy, or hal ogen,
2-, 4-, or 5-pyrimdinyl or 2-, 4-, or 5-pyrimdinyl substituted by | ower

al kyl, lower alkoxy,

hydr oxy, or hal ogen, 2-pyrazinyl or 2-pyrazinyl

substituted by |ower alkyl, |ower al koxy, hydroxy, or halogen, 2- or
3-thienyl or 2- or 3-thienyl substituted by |oger alkyl, |ower alkoxy or
hal ogen, 2- or® 3-furanyl or 2- or 3-furanyl substituted by |ower alkyl or
hal ogen, 2-, 4-, 'or 5-thiazolyl, or 2-, 4-, or b5-thiazolyl substituted by

| oner al kyl or hal ogen, -indolyl, 2-, 3-, or 4-quinolinyl or [err]
, and == '
CHy)m wherein R and m are as defined above,
5 or
NHCOR

10

15

20

25

30

35

wherein R is as defined above;
"N<::§>‘F- wherein R is as defined above or.

—-N/-—\N-R wherein R is as defined 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
of disorders which respond to dopaminergic activatiorn.
Thus,. other embodiments of the present invention
include the treatment, by a compound of Formula I, of
hyperprolactinaemia-related conditions such as
éalactorrhea, amenorrhea, menstrual disorders and
sexual dysfunction, and several central nervous system
disorders such as Parkinson’s disease, and
Huntington’s choreza.

A still further embodiment of the present

invention is a pharmaceutical composition for

administering an effective amount of a compound cf
Formula I in unit dosage form in the treatment mechccs

mentioned sbove.



mis ah I nteger of 1, 2, or 3, [err] wherein R and mare as

def'i ned” above, -4-

[err] wherein R and m are as defined above, 5 _ ' or
[err] wherein R is as defined above; 10 Yis : [err]
wherein R is as defined above or 15 el [err] wherein Ris

as defined above; and : corFesponding | soners thereof or a
pharmaceutical l'y aCCQp?@QE§l§C'éhédﬂféééﬂf invention is directed to
methods for productlon.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, iscbutyl, tert-butyl,
n-pentyl, n-hexyl, and the like.

The term "aryl" means an aromatic radiczl which
is a phenyl group, a phenyl group substituted by omne
to four substituents selected from lower alkyl, lower

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

"Lower alkoxy" and "thiocalkoxy" are O-alkyl or
S-alkyl of from one to six carbon ztoms as defined

20 above for "lower alkyl™”.

"Halogen" is fluorine, chlorine, bromlne, or
iodine. o

"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 and includes, for example, calcium,
barium, strontium, magnesium, and the like.
Pharmaceutically acceptable acid addition salts
30 of the_compounds of Formula I include salts derived
from nontoxic inorganic acids, such as hydrochloric,
nitric, phosphoric, sulfuric, hydércbromic, hydriodic,
phosphorous, and the like, as well as the salts
derived from nontoxic organic acids, such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted
alkanoic acids, hydroxy alkanoic acids, alkanedioic

acids, aromatic acids, aliphatic and aro omatic. sulfonlc

ta
[§]]



20 ° 7 salt thereof. As dopami nergic agents, the

conpounds of . Formula | are useful as antipsychotic agents for
treating psychoses such as schizophrenia. They are ~al so useful as
anti hypertensives and for the treatment 25 of disorders which respond
:to dopam nergic activation. . Thus, other enbodi nents of the present
I nvention i nclude the treatnent, by a conpound of Fornula I, of
. hyperprol acti naem a-rel ated conditions such asg- gal act orr hea,
- anenorrhea, nenstrual disorders and 30 sexual dysfunction, and several

; central nervous syst @pids, etcdi sSudbrsabuxithas Rackudsosudfatsease, dnd
~Huntington's chorea. pyrosulfate, £&§ﬁifété#”%dﬂﬁ%tévbﬁgﬁﬁ?ﬁ%%€f dfidesent

“invention is a pharmaceut] cal cogBOS|t|on or 3 ering an

effective anount of RUCSRPBLRd BProhyarogenphgsphare; ndiRydr egrRRRRosRRaRe) n
. the treatnent nmet hodmetaphosphaté) operopiomphate, chloride, bromide,

| Finally, the pgesent 4 ti ' | reghs: h r
' production of % conpésﬁéagf %g?%%fg’l. %?Egé’ caprylé@%,gg%%ﬁﬁﬁsate,
DESCRI PTI ON OF THE | RyERGFEN malonate, succinatpp euRexdimpoirbacateror mul a

|, the term"lower fumaratd| kydled@Nmabdelbdeghbetodfeinched hydrocarbon

radi cal having from o*_wue_cto Sl X car baon Al qgs and. dini i ncl udes, for :

| exanple, methyl, eth{t, E?B?%ﬁ -€ PEERYIPEBAPAET 1 | +E%ﬁﬁ%%§n%3®59butyl,

| isobutyl, tert-butylphthalate, rograrndsulfonskel , takrendsnlificnate,

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, "Pharmaceutical Salts," Journal

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 form
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 equivalent to their respective
free base for purpdses_of the present invention.
Certain of the compounds of the present inventior
can exist in unsolvated forms as well as solvated
30 forms, includihg hydrated forms. In general, the
solvated forms, including hydrated forms, are
equivalent to unsolvated forms and are intended to be
encompassed within the scope of the present inventic:.
Certain of the compounds of the present inventic=

[e ]
-

35 possess asymmetric carbon atoms (optical centers); th
racemates as well as the individual enantiomers are
- intended to'beiencompassed within the scope of the




The té?n1"ary|" means an aronatic radi cal which . isa phenyl group,

a phenyl group substituted by one to four substituents selected
fromlower alkyl, lower 15  al koxy, |ower thioalkoxy, hydroxy, halogen,
trifluoronethyl, amino, lower alkylamno or |ower di al kyl am no, or
1, 3- benzodi oxol - 5-yL. “Lower al koxy" -and "thioal koxy" are

O al kyl or S-al kyl of fronlone to sTX carbon atons as” defined 20
above for "l ower S ori ne,

brom ne, or %Hé?t lm’entmn ME@{;%P%Q l}L %é#gylﬂg%af ?r:e in Group
| A of the p@?mmr@% &F é%@rﬁﬁen‘ade%vembméml%usm £Ri am .25

sodi um pot assi Ummﬁﬂﬁhﬁélfbﬂ idé®s and trans isomex¥ kot idie-tdey tihdReiahalis a

metal in Goup Il Aé::‘(.) ra%tshg.r% rﬁl‘éggies'fhgb’l‘%’ﬁ% Jﬁc %%%%rsf Qg Xﬂml e,

cal cium T'um
Phar maceuti &al | y m@%mmaéddsomns sate sirgrended ¢ bge conpounds of

Formul a | include é:?éanﬁaasl%réd/eﬂthm theféé’é@é‘qm %éﬁﬂé@%ﬁ@nhﬁvéﬁt;@'& such
as hydrochlori c, nitric, ﬁ ﬁe i PQ%I ri,c, n% 2
hydri odi c, phos Ph&FEFETT8R( CPHROYRE T FOoTiiE I hQnEa'rv grein
deri ved from nont cna.us wheayil; pbedgl suhét:amméd pjyaﬂ.lcwer alkyl pohowemnd
di carboxylic acids, b t hydr ox
y %.’ﬂéo:&u $ bk Sgad]éko:g? o R, ggaka(yp ydr oxy

al kanoi ¢ aci ds, alkane hati c and
aromatic s&Pfonic dihydroxy, amino, Tower alkyl am;go, lower aci ds,

etc. Such salts thus igielkge ambife)e2- or 3-pymigydsubfate, 3bpgridyl e,
sulfite, bisulfite, ni%ﬁ%&%ituted by lower alkyl, lower alkoxy, or
| halogen, 2- or 3-thienyl, 2- or 3-thienyl
substituted by lower alkyl, lower alkoxy, or

15 halogen, 2-, 3- or 5-pyrimidinyl, 2-, 3-, or
~4-quinolinyl, 3-indolyl, or
- o\
o
20

m is an integer of 1 or 2; and Y is -—Ni:j>#-R

wherein R is as defined above. _
Another preferred embodiment is a compound of
25 Formula I wherein
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, S5-pyrimidinyl, 3-quinolinyl, 3-indolyl
30 or

O“'\O

o)
(4]]

m is an integer of 2; and Y is —N(}—R

wherein R is as defined above.



pﬁasphﬁpe, nonohydr ogenphosphat e, di hydr ogenphosphat e,

nethphosphate, pyrophosphate, chloride, brom de, 5 i odi de, acetate,
propi onate, caprylate, isobutyrate, oxal ate, mal onate, succinate,
suberate, sebacate, fumarate, nal eate, mandel ate, benzoate,

chl or obenzoat e, nethyl benzoate, dinitrobenzoate, pht hal at e,
benzenesul fonate, toluenesul fonate, 10 pienyl acetate, citrate,

| actate, nmleate, tartrate, . . met hanesul fonate, and the |ike. Al so
contenpl ated are Asaictieropraférncedcnbodinentassas gtompeutd bt he | i ke
and | uconatg, galagt see, for exanple, Berge, S.
M, et al, "%harnacéﬁilcaﬁ gaﬁ?ggéiﬁo&rnal 15 = g? Phar.rraceuticalg '

Sci ence, Vol. 66, pagd$ Phegyl, phenyk mpbsbituted by lower algykhcilpwer
addition salts of said baskexgonpowetlsdialkoxy, aafoféfpaigik-diy contacting

the free base.formwth g. suffici of the sired acid to
ﬁﬁhﬁ%gm(%h aLéﬁH[ﬂo ﬁ%‘ve%nghf 1 am%ncf " govbe

produce the 28 salt I V Idnal” ‘manner- Hse form
may be regenerated by coftaskyhgamirosf-t oroBnpwrifdyd, 2- or Irawrisyd

i solating the free base gfpkhereody ¥y 1QRRk alkyl, I&REEralxkig flge base
forms differ fromtheir rgépectiv salt tTornms sgge at ‘i_n certain
physi cal 25 propert | BRLREEH: & KF dbhHERYEn %bl%ﬁ ¥ gﬁﬁﬂx}, but _
ot herwi se the salts are subsviatetsd thy tlower agkpkctlower alkoxyf,r @ base for

purposes of {he present Loyg§BLAOh. 3. or s_ggfggﬁéfﬁilfﬂh_ghg_cg ounds of

the present i1nvention ~can exi st in_un ornms as well as

sol vated 30 forms, iAcTEHRMEIKMr ArdBAPeYHe. O I n general , the

sol vated forns, including hydrated forns, abih\ equi valent to

unsol vated forns and are intended to be oenconpassed wi thin the scope
of the present invention. - Cer of the conmpounds of the
present invention 35 possess asymetr arbén atons (optical centers);
t he reemat es as well as the indivigUal enantioners are

i ntended to be enconpassed within the scopeé of the

m is an integer of 1 or 2; and Y is —N N=R

wherein R is as defined above. —/
Another preferred embodiment is a compound of
20 Formula I wherein :

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

3:Ehi£nyl, s-pyrimidinyl, 3-quinolinyl, 3-indolyl

25 or
0"‘\
O

30 j /\

m is an integer of 2; and Y is -N\__/N-R
wherein R is as defined above.
Particularly valuable are:
(£)-1,2,3,6-Tetrahydro-4-phenyl-1- [ (3-phenyl-3-
35 cyclohexen-1-yl)methyllpyridine;
_ (£)-1,2,3,6-Tetrahydro-4-phenyl-1-[(3-phenyl-2-
cyclohexen- 1';- yl )methyllpyridine;



1

-7- present invention. Additionally, certain of the
conpounds of the present invention may exist as a :
m xture of cis and trans isoners or as the individual

cis and trans isonmers. The m xture of isonmers as well . 5 as
the individual isonmers are intended to be _ enconpassed -
within the scope of the present invention. -9- - ' A
preferred conpound of Forpula | is one wherein Ris
phenyl , phenyl substituf&l" %y24%W@ﬂququydrpﬁﬁéphenyl -1 113- (2- -
alkoxy, | ower d|aIthx;nyDBJDg@ycldnéksneﬂ,yl]methyl]pyrﬂdine, di hydr oxy,

am no, |ower alkyl an1n r am no, 2-
or 3-pyridyl, 2- or 8?%dfw£ 3,6-Tetrahydro-4-phenyl- SLE¥ ?uted by | ower

al kyl, | ower alkoxyhléﬁyl) glcyclohexen 1- Yllm@ththRXFﬂdlnEw or 3-thienyl,

2|- kor 3-t hi enyl C (2)-1-[[3-(a- muor&phéhywiﬁch;}mdh@%h gLyy% Iower
or mechyll-1,2 A Gratngayaser Auphomringr ibbpey © 0 0
20 (£) 43 BB - (#t-FGaprophénpl) 2 - oy okexen| 2ryl] -

wherein Ris as de&é‘gﬁl_@p@% 6- tet:rahydro-d phenyrrfyrlé'i\%lméher preferred

enbodi nent is a conpo

R is phenyl, phenyl sub&t)tinkEd t?;heﬁ%(?-a:"hﬁYSb%l?'Pxep'hrlayl)methY“ -4-(2-
net lhoxy,r glr:ul?hlo g;ﬁprs?grfdixqg?rp@éth;npara nono- or

g[thfgﬁyl, 5ypyr|n1d|q¥{ ) (?%%nggﬁ Fie ?E%F?efeq i yl)methyl% - (2
[err] pyri lnyl)plpera21ne,

(+)-1-[[3-(4-Fluorophenyl) -3-cyclohexen-1-
yl]methyl]-4-(2-pyridinyl)piperazine;

15 {(¢)-1-[[3-(4-Fluorophenyl)-2-cyclohexen-1-yi] -
methyl] -4- (2-pyridinyl)piperazine;

(+) 1,2,3,6-Tetrahydro-4-phenyl-1-[(3- phenyl -3-
cyclohexen-1-yl)methyllpyridine; and

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

20 cyclohexen-1-yl)methyllpyridine; -

(R)-1-[[3- (4-chlorophenyl) -3-cyclohexen-1-
yllmethyl]-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-
yllmethyll -1,2,3, 6-tetrahydro-4-phenylpyridine;

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

or

30 (R)-1,2,3,6-tetrahydro-4 phenyl -1-[[3-(2-
' thienyl)—3-cyclohexen-l-yl]methyl]pyrldlne
monohydrochloride;

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

i
n



n1ré an i nteger of~2; and Yis [err] wherein Ris as

defined above. Anot her preferred enbodinent is a -
conmpound of Forrmula | wherein . Ris phenyl, phenyl substituted
by | ower al kyl, |ower al koxy, | ower ‘di al koxy, hal ogen, hydroxy,
di hydroxy, -am:no, |ower alkyl amno, lower - _,,. . dialkyl amno, 2- or
3-pyridyl, 2- or 3-pyridyl substltuted by | ower al kyl, | ower

al koxy, or halqaﬁnl 2, 395 3ethaﬁyaio [ [ (3= h@tﬁ%&ﬁpnen 1)-3-
substituted by Iomer % ﬁ%hé r ? %Y ﬁ ga ogen, 2-, 3- or
5-pyrinidinyl, 2-, 3595 xef~T-y é R4y enX}DVﬁa t9F, or [err]

15 ' mis an |ﬂE@9b¥dﬁbchlgr1Qe,and Yis [err] wherein Ris as
defined above. (ﬁmh?s It)wferaﬁgf@fﬂlqdbﬁeasfltﬁ(mpnnpound of 20

gg; ;n_JI a l whergl n pyngz.nyl?metr\;yl] phen}ycloiubst It ut ﬁip}lgglé)ﬁgea hal ogen,

monohydrochloride;

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

-10 (R)-1,2,3,6-tetrahydro-1-[[3- (2-methylphenyl)-2-
cyclohexen-1-yl]lmethyl] -4-phenylpyridine;

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

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

15 pyridinyl)methyl]-1jcyclohexen-1—yl]pyrimidine
monohydrochloride;

(R)-5-[3-[(3,6-dihydro-4-phenyl-1(2H) -
pyridinyl)methyl]—l-cyclohexen-l-yl]pyrimidine
dihydrochloride;

20 (R)-1,2,3,6-tetrahydro-4-phenyl-1-[[3-(3-
thienyl) -2-cyclohexen-1-yllmethyl]pyridine;

(R) -4-[5-1(3,6-dihydro-4- -phenyl-1(2H) -
pyridinyl)methyl]-1- cyclohexen l1-yl]- -N,N-
dimethylbenzeneamine;

25 - (R)-4—[3-[(3,6-d1hydro-4-phenyl-l(2H)-
pyridinYl)methyl]-1-cyclohexen-1-yl]-N,N-
dimethylbenzeneamine;

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

30 - - (R)-3-[3-[(3,6-dihydro-4-phenyl-1(2E) -

' pyridinyl)methyl] -1-cyclohexen-1-yllguinoline;

(R)-l-[[3-(1,3-benzodioxol-5-yl)-3;cyclohexen-1-
yl]methyl]-1,2,3,6-tetrahydro-4-pheﬁylpyridine
monohydrochloride;

35 (1S<cis) -N-[3-[(3,6-dihydro-4-phenyl-1(2E) -
pyridinyl)methyl] cyclohexyl]lbenzamide;



nethoxj,|ortho or para |ower alkyl, para nono- or - di - | ower al kyl

am no, 2- qQr 3-pyridyl, 2- or 3-thienyl, 5-pyrimdinyl,
3-quinolinyl, 3-indolyl [err] 25 30 mis an integer of 2; and Y
is [err] wherein Ris as defined above. ' Particularly

val uabl e are: : ([err])-1,2,3,6-Tetrahydro-4-phenyl - 1-[ (:3- phenyl - 3-
35 cycl ahexen- 1- yl)nethyl]pyrldlne -11-

()-1,2,3,6-Tetrahydro-4 hen ( hen
cyclohexen 1- yl)nethyl] %ﬁei E § Bl teé}ahydro 4-phenyl-1-[(3-
9 - phen@pgyppphgxlemetﬁri}pygmﬂxn£4nph@hyﬁrﬁebLGridb
; thlenyl) 3-cycl ohexen- Ihlhgghg Li yrgd@r@g hvdro-4-ph -
() 1236Tetrahég§ %C&? y}S }g tr:yro I'Plenyl:l-“1
Uhi enyl) 2. cycl onERERYASYFLRBERYL] BoF Rt Hyridige monohydroghleriden. [[3.
- (4-Fl uorophgnyl) -3- CydRthmealphéﬁyl -3-cyclohexen-1-yl)methyl]-4- (2-

methyl]-1, 2, 3, 6-t ridine;
()-1-[[3- (4-FI uorS’B’E% gi%élggfg#e‘g%n 1-yl]-
net hyl -1, 2, 3, 6- tetrahydr’-' 4-pheny} pi | (A “Rienyl-3-cyclohexen-1-
()-1-[(3- Ph_enyl 3veyakohgX Epipeyh s iHydochlotde;
pyridinyl) pi perazine; [ 3;cyglohexen-1-yl)methyl] -1-
()-1-[ (3-Phenyl - 2- cycléﬁéx%n 4- &F%rﬁﬁ?ﬁﬁﬁ ?E Y 4
10 piperazinyl]pyrimidine;
(+)-1,2,3,6-tetrahydro-1- [ (3-phenyl-3-cyclohexen-
1-yl)methy1]-4-(2-thienyl)pyridine monohydrochloride;
(£) -1-[(3-phenyl-3-cyclopenten-1-yl)methyl] -4-(2-
pyridinyl)piperazine; and
15 (+)-3-[5-[(3,6-dihydro- 4-phenyl-1(2H) -
pyridinyl)methyl]-1- cyclohexen 1-yl] -1HE-indole;
or a pharmaceutlcally acceptable acid addition salt

thereof.
Most particularly valuable is: (+)-1,2,3,6-
20 - Tetrahydro-4-phenyl-1-[(3-phenyl-3-cyclohexen-1-
yl)methyll 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 compounds 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, Biochemistry and Behavior; Vol. 8§,

20 pages 97-99 (1978); for their ability to bind to
dopamine receptors as measured by their inhibition of
[*H) spiroperidol binding in a receptor assay described

by D. Grigoriadis and P. Seeman, Jourpmzl of
Neurochemistrv, Vol. 44, pages 18925-1935 (1985); and
for their ability to effect dopamine synthesis in rats
according to the. protocol described by J. R. Walters

and R. H. Roth, Naunxg-chm1gdebe;c s Archives of

ta
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I perazi ne; _
4- Fl uor ophenyl ) - 3-cycl ohexen- 1- _—
-4-(2-pyridinyl)pi perazine; 15

- Fl uor ophenyl ) - 2- cycl ohexen-1-yl] -

2- pyridi nyl) pi perazi ne;

- Tetr ahydr o- 4- phenyl - 1-[ ( 3- phenyl -

-1- yl)nethyl]pyrldlne and -12-

(R)-1-]
-1, 2, 3, 6-t et rahydr o- 25
(R-1-[[3-(4-chlor op'hbaydth -y gihsh &b e shoy the

- Tetrahydro-4 phenyl 1-[ (3- phenyl -3- 20

xen- 1- yl ) met h%ﬁ&ﬂé sises, vol. 296, pages 5-14 (1976).
[3-(4-chlorop en%e% '%b?;? lc?%e)&%%o}porated hezYéJ]

'3

HAHEERTPL-©

-1,2,3,6-tetrahydro-4¢ st LHiRR compounds of Formula I.
yl ] met hyl ]

(R)-l-[[3-(4-f|uorophenyl - 3-cycl ohexen-i -

-1, 2, 3, 6-tetrahydr o- 4- phenyl pyri di ne;

(R -1, 2,3, 6-tetrahydro-[ 3-(4-net hyl phenyl ) - 3-

cycl ohexen- 1-yl ] met hyl ] - 4- phenyl pyri di ne; 30

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

1 -yl] nethyl] pyridine nonohydr ochl ori de;

thi enyl) -3-

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

-yl nmethyl] pyridine 35 nonohydr ochl ori de;

. -10- (R -1,2,3,6-tetrahydro-1- []
cycl ohexen-1-yl ] net hyl] -4-phenyl pyri di ne '
(R -3- [5- [(3, 6-dihydro-4-phenyl-1 (2H) 5

-1-cycl ohexen-1-yl ] pyridi ne

3-

The above

YEkerence
drochl ori.de

é.ct:.v:.tv

cycl ohexen-

cycl ohexen-

_(4-nethbkyphehyl) - 3-

nonohydr ochl ori de;
pyri di nyl) nethyl]

nDnohydrochIorlde

1



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

-cycl olexen- 1-yl ] pyri di ne di hydrochl ori de; 10
(R -1, 2,3,6-tetrahydro-1- [3-(2-nethyl phenyl) - 2- _
cycl ohexen- 1-yl ] met hyl ] -4-pheny|pyridigﬁ; : (R
-1,2,3,6-tetrahydro-1- [[3- (2-nethyl phetiyl) -3-

cycl ohexen-1-yl et hyl] -4-phenyl pyri di ne;

pyridinyl)nmethyl] -1

(R -5- [5-
[ (3, 6-di hydro-4-phenyl -1(2H) - 15 pyri di nyl) met hyl ] ' )
-1-cycl ohexen- 1-yl ] gyri m di ne J nonohydr ochl ori de; (R
-5- [3- [(3,6-di hydrjo- 4- phenyl 41 (2H) - pyri di nyl ) nmet hyl ]
- 1-cycl ohexen-1-yl ] gyr ivwgli ne di hydrochl ori de; 20 °
(R-1,2,3,6-tetrahydro-25bjeayl|-&-[[3- (& ~  thiegyl) o
- 2-cycl ohexen-1-yl ] neth Iagyiiidiﬂe; e ~ (R =4- [5-[3 3,
6- di hydr o- 4- phenyl - 1 (ZEl)g-o > | o Ppyridlinyl)nethyl] ©1-cycl Shexen-|1-yl ]
-N, N di net hy| bgnz &nganii ne; 25
(R-4-13-[(3, 6-di hydro--%:&ﬁbﬁyl - 1(2H) - pyri di nyl) met hyl ]
- 1-cycl ohexen- 1-yl ] N,HE‘ di met hyl benzeneani ne; (R
-3- [5- [(3,6-di hydrp-4-fhenyl -{L(2H) - pyridinyl) nethyl] -
1-cycl ohexen- 1 -y1]|quinoline;|30
(R -3-[3-[(3, 6-di ®dfo-4-phenyd,} 1(2H) - pyri di nyl) met hyl ]
-1-cycl ohexen-1-ylgd q inolhn@}’H (R -1- [[83-
(1, 3- benzodi oxol - Ryl fie:3 éj}gnexen- 1- o oyl I met hyl ]
-1, 2, 3, 6-t et r ahydmo- 4- BHeBy® gyl 48 ne ™ norohydr ochl ori de; 35
(1S-cis) -N [3-[ 3, §-Hi"h Q(FEFI phenyl-_l(ZH) - pyridinyl) nethyl]
cycl ohexyl] benzar®dg;@ g8 5 &
(1R-cis)-1,2, 3, 6-tBt rlaeydro®43 Benyl - 1- [ ( 3-
g _
Qu
El ey "
—_ - o~
:jm SEE’E’,E 0 n @ : <
ou ﬁgzgg - o -
ol ’&o“"ﬂe
SHUg L
o GO =
POl P n
-~ O [e) 0o
o« =
2& f t 1
- : R~
0 - - TS 1= B
e Ot O1 O QO2d 25,
8 86 BT 52 B§E BE
? S 2OY 22§ £s5e0 Bof
@ ) e 0 TFE w©LE EYE 3%0
£ 88 = BHO~ HAD ood 2LZg
_ 3 g2 8RR evwx» g7 NUwE
- &  pESALHELL Faa oot S§ET
2 B |o2TE WSt eZi Wl TEew
s O -‘-“:""‘_\;Im MmO m'gém-_a_r:lh
2 TR e RO HEE (Vg —Cw
= IR = N"UE N—rl-l.c"" e S 'T)rr;>«
. s SR dE&E ITm = 20T DM g
2282 TEST VEQT LETh 40«8
L@V~ —ODH — HE P H SE
3855 345E 2555 SRTE Toqw
QJH'
] ()
%‘é - o o o _
g5 |
Bz




phenyléycloﬁexyl)hethyl]pyridine nDnohydrochIoride;
(1R-trans)-1, 2, 3, 6-tetrahydro-4-phenyl -1-[(3- - -

phenyl cycl ohexyl ) et hyl ] pyri di ne nonohydr ochl ori de; (R -1-
[ (3- phenyl - 3-cycl ohexen-1-yl)nmethyl] -4- (2- pyr_i“fi_i nyl ) pi per azi ne; ()
- 1- phenyl -4- [ (3- phenyl - 3-cycl ohexen-1- yl ) et hyl] pi perazi ne _

di hydrochl ori de; ([err])-2- [4-
[ [ 3- phenyl - 3-cycl ohexen- 1-yl ) et hyl ] - 1- pi perazinyl ] pyrim dine;

([err])-1,2,3,6-tetrahydro- 1

(2-thienyl)pyridine nonohydr

[ (3- phenyl - 3-cycl opent en- 1- y|l ) gy ]
() -3- [5- [(3,6-dihydro-4-p

pyridi nyl ) met hyl]-1-cycl ohex
acceptabl e acid addition sal
(+)-1,2,3,6- Tetrahydro-4-phH
yl) met hyl ] pyri di ne. Theg
dopam nergi c agents. The tesg
| possess dopam nergic achi\
tested for their ability o

measure of antipsychoti c-gacﬂ?

R MlLean, et al, Pharnmag@l
97-99 (1978); for their il
by their inhibition of [[er
described by D. Gigorial§s
44, pages 1925-1935 (198%);
synthesis in rats accordfng
R H Roth, Naunyn-Schm %de
o

ty of Com
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Biological Act

TABLE 1.,

(Page 2 of 9)

- [ (3- phenyli- 3-cycl ohexen- 1-yl)methyl] -4;
ochl & i de; ([err]) -1-

henyl ;
en-g&é%ﬂ%-gndol e;wor a phar na.?(euti cal |y
enﬂﬂlﬁwé- p'ﬁenyl - 3-°cyc| ohexen--

4- (2- pyridinyl) piperazine;, and

MsE particul arty valgjabl e is:

tis{of Fornmula | are val uabl e
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oY .« B@gen stry and Behavior, Vol. 8, pgges

i g;.gﬁ ki §f to dopam ne receptors as neagured
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conpounds; such as those
_ activities of 1,4 cycl ohexene
disclosed in United States Patent 4,975, 445.
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and C are 1,4 cycl ohexenes of fornmnula:

The data in Table 2 show a conpari son bétmeen.the
B1

activities of 1,3 substituted cycl ohexen

such as those

[érr]
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conpounds,
Conmpounds A,
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lb, : rig\/nerein"p = 0,-1, or 2 and the data in Table 2 show their

bi ndi ng and | oconotor activity. Conpounds D, 1, and E are 1,3
substituted cycl ohexene conpounds of formula: [err] 15
wherein p is as defined above. The datg_for these conmpounds show an
unexpected trend. The 1,3 20 Compounds D and E, which correspond to the
1,4 -~ Conpounds A and C wherein p = 0 or 2 show simlar activity
to the 1,4 conpounds. The 1, 3 cycl ohexene Compound 1 with a single
nmet hyl ene spacer .cPrrespondi np tom=1is surprisingly much nor e
active inits 25 Ei'gdi ng pnd | oconotor activity. The nost inportant
test is the |oconpfor ofgtivity orally in the rat as " this corregponds
nost closely to humngoga,z adm ni stration of an antipsychotic
compound. In thisj Saf &t,;borrpourpl 1is glearly theost gotent, being
4.8 30 times rrare_ﬂ&@@e_tﬁantheﬂ@% Congound <C. ™ = Al solthe
Conmpounds F, G and Hg@aﬂ;}‘h sebst i t utaeed ocycl ahexenes of &ornmul Jf:
[err] whef ei g P =10, 1, or 2. The data clearly show that
Compounds F and H are&f@ch mgre active than Conpound G
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The Conpounds J and 4 are 1,3 .
wherein ¢
data for these”

10

nmet hyl ene spacer

wher eas Conmpound 4 having 1 nethyl ene spacer ((q
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xd r—l
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% Effects
on Brain
Dopamine
Synthesis
in Rats at

10 mg/kg, IP

Inhibition
of Locomotorxr
Activity
in Mice
EDgo, mg/kg, IP

Compound

Number

=0

(g =0)
the 15
Thus,

ene series oOf
L supe or 2
5 Y s beq

in tkke spad
Eively in the

-45
-23

methyl] -1-cyclohexen-1-y1] -

cyclopenten-1-yl)methyl] -4-
1H-indole

(2-pyridinyl)piperazine
Ax)-3-[5-[(3,6-dihydro-4-

phenyl-1 (2H) -pyridinyl) -

(£)-1-[(3-phenyl -3-

25
26

Example

es of the present

is 0O or 2 (ie, p =20 or

substituted cycl ohexenes of

or 1. Surprisingly and

%bnpounds show t hat Conpound J
is essentially inactive,

1) is very potent.

i nventi on when
Uni t ed St at es Pat ent
with the 1,3 substituted
t inthe 1,4 series when the
er iss0Oor 2. Inthe 1,3 series,
conmpounds having 1



-24- [erx] -25- Jerr]
- 26- A conmpound of Fornula la _
Zlerr]-CHerr]-Y | la 5 wherein Zlerr] is [err]

- . . =-22-

The data in Table 2 show a comparison between the

activities of 1,3 substituted cyclohexene compoungs,

such as those disclosed in the present invention, znd

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:

10 wherein p = 0, 1, or 2 and the data in Table 2 show

their binding and locomotor activity. Compounds D, I,
and E are 1,3 substituted cyclohexene compounds of

formula:

15 - (cnz)p—ND—-@

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 = 0 or 2 show similar
activity to the 1,4 compounds. The 1,3 cyclohexene
Compound 1 with a single methylene spacer corresponrdiing
tom = 1 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 this

: test, Compound 1 is clearly the most potent, being 4.8

30 times more active than the 1,4 Compound C.

Also the Compounds F, G and H are 1,4 substitu:zs

cyclohexenes of .formula:

The data clearly show tha:

35
wherein p = 0, 1, or 2.
Compounds F and H are much more active than Compoux=Z

~
oo



10 |
4- pyri di nyl
hal ogen, 2-

or

2- pyrazi nyl
hydr oxy,

Wherein Ris aryl, 2-, 3-, or 4-pyridinyl or 2-, 3-, or

al koxy,
substituted by

3-furanyl
5-thi azol yl,
hal ogen,

or

i nt eger
as defined gbove

or

[err]

of 1,

10

15

20

or

4-

substi t

by | ower al kyl, | ower

substituted by |ower alkyl, |ower . al koxy, hydroxy,
, or 5-pyrimdinyl or 2-, 4-, or 5-pyrimdinyl
substituted by |lower al kyl, |ower alkoxy, hydroxv, 15 or hal ogen,
or 2-pyrazinyl substituted -23-

or hal ogen, " 2-, of 3-thienyl or 2- or 3-thienyl

Thus, thhevxleérﬂékyieﬁhémltoﬁen acBivoty3id %ﬁmlﬁd 2-

or

LWhel Be BREef &Y ndUnyiUR8°0n Efe epacendy fand -

3-i nddiigk, P = 0 or 2) p. THE Cogponpndgi doghdy4 aznd.A i s an
wherein R and mare

substitdteQ'c léﬂ&kéﬁﬁéﬂbf #9rmula:

Yis [err] wherein R is as defined above

7\

(CHz) ~-N N
TN/

wherein ¢ = 0 or 1. Surprisingly and unexpectedly, the -

data for these compounds show that Compound J having no
methylene spacer (g = 0) is essentially inactive,
whereas Compound 4 having 1 methylene spacer (g = 1) is
very potent. This discovery is contrary to the
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 4,975,445. Firstly, activity is superior
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 0 or 2. In the 1,3 series,

. activity resides almost exclusively in the compounds

having 1 methylene spacer.
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wherein Ris as defined above; and corresponding 5

| somers thereof;
t hereof nmay be prepared by reacting a conmpound of

10 11
of Formula |11

wherein Mis My Hal
as, for exanple, tetrahydrofuran.and the

or a pharnaceutically acceptabl e acid addition sal
[err]

wherein mand Y are as defined above with a conpound 15

wher ei n Hal a 20

about 30 m nutes to about 2 hours

R-M

-phenyl-3-

cyclohexen
pyridine

phenyl-1-[ (4
(.t) "11

—1-y1)methy1}-

I s hal ogen or Li -in
-24- | j ke
fol |l oned by
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exanmple, chl orof or an@® the Jli ke at about
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hydrogen in

wherein Ris as defined
Z[err]-CHerr]-Y[err]

or a pharnaceutically

wherein R and m are as
f may be prepared.by reacting a

I b
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her eof ;

eo
are as defined above with
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i somers

1s [err]
is [err]

addition salt th
and Y[err]

Y[ err]

wherein Z err]
wherein Z[err]

and correspondi ng

v

Zlerri-CHerr]-Ylerr]
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of Formula Ib. Preferably, the reaction is carried out wi th pal | adi um
~on carbon in nethanol. ) A conpound of Formula I-d 25
Z[err]-CHerr]-Y wherein Zerr] and Y are as defined above rmay be

pr epar ed by reacting a conpound of Fornula IV [err] 30
v . 35 wherein R m and Y are as defined above with a reduci ng

reagent such as, for exanple, triethylsilane ~ in trifluoroacetic acid
and the like to afford a -26- - 29-

conpound of Forrmula Id. Preferably, the reaction is carried out with
triethylsilane in trAfroupoundtof Formulserilh : A compound of Formul a
IV may be prepared by 5 reacting a conmpound of Fornmula Il with a
conmpound of Formula Il in a solvent sugh as, for exanple,
tetrahydrofuran and the like at about OferrEC %t Yabout 30 mi nut esIgo

about 2 hours to afford a conpound of
5 wherein 22 is
R

/

CHi)p

10 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,
15 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,
20 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, and
R
25
- __Hz)u

wherein R and m are as defined above;

Y is
30 '
O
wherein R is as defined above or

/N
—N  N=R
—



Fbrnulh,lv. Preferably, the reaction is carried out in 10

tetrahydrofuran at about O[err]C for about 1 hour. A conpound of

Formula Il [err] 1 15 wherein mand Y
are as defined above nay be prepared froma conpound of Formula V
[err] 20 Vv wherein mand Y are as defined
above by reaction wth 25 an acid such as, for exanple, hydrochloric
acid and the like in a solvent such a27for exanple, acetone and the
like to afford a conpound of Formula Il. Preferably, the reactjon is
carried out with dilute hydrochloric . acid in acetone. 30 A
conpound of Fornula V nmay be prepared froma conpound of Fornula VI
[err] VI 35 '
wherein R is as defined above; and corresponding
5 isomers thereof;
or a pharmaceutically acceptable acid addition salt
thereof may be prepared by reacting a compound of
Formula IT - )
o}
10
CHy—Y : II
CHz) i '
wherein m and Y are as defined above with a compound

15 of Formula III

R-M IIT

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,
trifluorocacetic acid in a solvent such as, for example,
chloroform and 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 hour followed
by reaction with trifluoroacetic acid in chloroform at
about room temperature for about 18 hours.

30 A compound of Formula Ib

. Z°-cH,-Y? | Ib



1

- 30- . wherein mand Y are as defined above by reaction mnth a
hydrlde reagent such as, for exanple, alum num hydride ' “and the |ike
in a solvent such as, for exanpl e, tetrahydrofuran and the like to
afford a conpound of 5 Formula V. Preferably, .the reaction is carried
out wi th al um num hydride in tetrahydrofuran.

Al ternatively, a conpound of Formula V may be prepared froma-
conpound of Formula VI [err] 10 . VI |

wherein mis as defined above by reaction Wit 15 par a-t ol uenesul f onyl -

chloride in the pre§§%§§i£ﬁ gt jhase such as, for exanpl e, pyridine and
the |ike, and seauent reactlon witha conpound of- Fornmul a VI

HY Vil 20 ~ wherein Wis as defined above to afford
a conpound of Formula V. - . A cpmpqund of Fornula VI may be

‘prepared froma conpound of Formul a | rr
I X 30 'bg reaction with thionyl chl ori de'dF et hyl

wherein R and m are as defined above;

Y? is
-ﬁr_wh—R
\—/
10
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
15

z3-CH,-Y? Ic

wherein 22 and Y% 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 compound
of Formula Ib. Preferably, the reaction is carried ou:
with palladium on carbon in methanol. '

A compound of Formula Id

25
- ZP-CH,-Y Id

wherein ZP and Y are as defined above may be prepared

by reacting a compound of Formula IV
30 ' N

K OH
CHZ— =
CH2)

35 wherein R, m, and Y are as defined above with &

reducing reagent:such as, for example, triethylsilans
in trifluoroacetic acid and the like to afford a



chlorofornate or isobutyl chloroformate and a conpound of Formul a

VII'l in'the presence of a base such as, for exanpl e, triethylamne
and the like in a solvent such as, for exanple, dichloronethane and
the like at about 35 - O[err]Cto about 30[err]C for about 30 minutes to
about 8 hours to afford a conpound of Formula VI. Preferably, the
reaction is carried out with isobutyl chloroformate in

- 31- the presence of triethylam ne2?n dlchloronethane at

about 25[err]Cf h nd of Farnula VI| may
be prepared from QEmBBQH& éf ﬁ%£ﬁu%Fcﬁdlaa ngrf§£ 95ﬁ?nréﬁgent such
as, 5 for ex&#ﬁFéEdlPﬂhlHh?hjEﬁﬁQﬁhﬁhﬁ}dﬁpéelan@rxﬁ&uQnda;amlca

solvent such as, ateg.exanpl e, tetrahydrofuran and the like to afford.

a conpound of Fornul VII Pre er t reacti on carri ed out
W t hrrlpl t hi um al um nun{'\ ﬁ%@%#‘egyaﬂ?ﬁ% ﬁ# %y A
conpound of Fornueactinﬂnq @@m@muphmﬁthrmnia II W1th(aompm@ndndfofornula X

err 15 f OV§e, ing wwth an acid
[err] Fommmefﬁnlﬂnd sso%eﬁ% Laed é‘é’ Jbg];{aﬁ@% g wth an

such as, for exang ﬂgeous drochloric acid 1
subsequent react FBREHRY ?ﬁ?ﬁﬁ%ﬂﬁ?ﬁﬁtﬁéoﬂlFﬂ 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 about 1 hour.

A compound of Formula II

-
H

15 Hz)m

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

20 | | (\0

wherein m and Y are as defined above by reaction with
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 Formula II. Preferably,
the reaction is carried out with dilute hydrochloric

N
(V1]

acid in acetone. '
30 A compound of Formula V may be prepared from &

compound of Formula VI

[¥V]
w
i
»n
A
;]



20 , the presence of an acid such as, for exanple, para-

tol uenesul fonic acid and the like in a solvent such as, _ for exanpl e,
benzene and the like to afford a conpound of Formula I X Preferably,
the reaction is carried out - with 10% aqueous hydrochloric acid
solution and 25 :subsequent reaction with ethylene glycol in the
presence of para-tol uenesulfonic acid in benzene. Alternatively, a
compound of Formula IV may be prepared froma conpound of Forrmula Xi
[err] 30 . -30- - X

wherein Rerr] is alkyl of fromone to six carbon atonms and 35 mis-as

defi ned above andheusifeMsgifd Xsareors defiiad above bynreakui¢=metth a

hydr oxi de _suﬁh a&l}?ﬁdﬁ&”&@&gl&ﬁtaﬁﬁéwfﬁs, for w@_&bqleﬁmdmnb%@?ﬁe _
reaction with et g . in_the presence o
para-t ol uenesul frc%lldglgglgi ngcc% a" @ soj‘%%l‘tv_esrl\’tms&gh ggf' ¥ ‘mpl e, benzene
and the like to tetrabyfgrgfurancamnpdihel ldkerdonafiory. a reemngurts \QF t he

reaction isscarrireemiih Wit hpsegesdiydrdd d@adBdonbis SASRAUEH] reaction
esence of 9gra-toluenesulfon|c aC|d in

with ethylene glygol in the

benzene. Xu%h égﬁﬁﬁﬂﬁﬂ Eﬁdfiﬁ?nﬂﬁapﬁtEEQ BECP & ired froma

conpound of Fornmul a XRlternatively, a compound of Formula V may »e
- prepared from a compound of Formula VII

10 .(\o

o C Viz
CBE20E s
CHz) n

wherein m is as defined above by reaction with
15 pg;g-toluenesuifonyl chloride in the presence cZ z base
' such as, for example, pyridine and the like and
subseguent reaction with a compound of Formula VIII

HY : VIII
20 .
wherein Y is as defined above to afford a compound of
Formula V.
A ccmpbund of Formula VI may be preparéd from a
compound of Formula IX '

25 : :
(\O ._ .

- . O ) .
Z ! Ix
CO2E

(CEZ) m

30 by reaction with thionyl chloride or ethyl
chloroformate or isobutyl chloroformate and a compound
of Formula VIII in the presence of & base such zs, Zcor
example, triethylamine and the like in a solvent suck
as, for example, dichloromethane and the like at abocut

35 0°cC t¢ about 30°C for about 30 minutes to about -& hours
to afford a compound of Formula VI. Preferably, the
reaction is carried out with isobutyl chloroformate in



[e}n] LlO

wherein mis as defined above by reaction with 15

presence of an acid such as, for exanpl e, _
reaction with trinmethylsilyl cyanide in the presence of

in water or
a Lewis acid such as, for exanple, zinc chloride and the like to
afford a conmpound of Fornmula X. 20 Prefgfably, the reaction is carried
out with trimethylsilyl cyanide in the presence of zinc chl oride. -

Xl

A conpound of For thkeaptesence eof [t@iethylamine inhéiechYofommuhaYeane as
defined above mayaRguRr 8Ha¢F CEoP Yottt 4 Hof@sti Ng a conpound of Fornula X

lerr] 35
- Formula XIV [err]

5

10

15

20

30

wherein R is as_ defined above with a conpound of

A_compound of Formula VII may be prepared from a
compound of Formula IX and a hydride reagent such as,
for example, lithium aluminum hydride and the like in a
solvent such as, for example, tetrahydrofuran and the
like to afford a compound of Formula VII. Preferably,
the reaction is carried out with lithium aluminum
hydride in tetrahydrofuran.

A compound of Formula IX may be prepared from a
compound of Formula X :

. CN
CEz)

wherein m is as defined above by reacting with an acid
such as, for example, aqueous hydrochloric acid and the
like and subsequent reaction with ethylene glycol in
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% agueous hydrochloric acid solution and
subsequent reaction with ethylene glycol in the
presence of para-toluenesulfonic acid in benzene.
Alternatively, a compound of Formula IV may be prepared
froﬁ a compound of Formula XI

X3

wherein R! is alkyl of from one to six carbon atoms andé
m is as defined above and a base such as, for example,
an_alkali metal hydroxide such as sodium or potassium
hydroxide and'subseéuent reaction with ethylene giycol

pot assi um cyanide in
sulfuric acid and the like



- 33- . wherein Y is as defined above in the presence of a base
such as triethylamne and the like in a solvent such as

di chl oronet hane and the like at O[err]Cto 50[err]Cfor 1 to 5 72
hours. Preferably the reaction is carried out with triethyl am ne
in di chl oromet hane at about 25[err]C for about 24 hours.

A conmpound of Fornula XIV nmay be prepared by reacting a conpound of
Formula Il with a reduci ng agent 10 t324 he presence of ammoni um acet ate
and the like in a sol vent such as an al cohol and the |ike at

O[err] C to 50[ etR] €he presenqge)of] pagarsofygpesutiaiay AsH¢ dRe2reaction is
carried sﬁ]ﬁremit:) téuapgﬂmmame@mhydbiﬂ&ﬂm aat Rasoh 1 wist BoCO g
ammoni um acet at ou u I npounds
of Formula 111 §|£_§}, &1 WJ&C{ ]O(E E%F“g?rgl %XXI rpﬁlé(;"sreﬁuaﬁgy}(l Fn'and Formul a
X1l are eit herreactlon larﬁ)mme@apasl wigh mdlngn Mdp'axedebgrnet hods known

In sthe agébsequent reactmﬁnpﬁﬁﬁﬁuééh e é”§ﬂ¥c%l|1nmﬁh§h is aracemc
20 m xture, ?g%qég éﬁf er oIved tg %nant ONErsS.

Accordingly, asP Pﬁ& il ¢ ‘aed ¥BAETON, a conpound
of Formula ()| may FRe crtmzmlu\nddof Fozmulantlb mays benapranedsfbgmtehe use of
convent i onal ol Rpdeleavigughras, for exanple, optically active 25

acids. Thus, t%e resul ting |astereoner| c salts may be separat ed by
crystallization and then converted by , conventional methodol ogy to
the optizally active enantiomer {+)! or (-)I. For exanple, a
conmpound of Formula ()l is treatgd Wth (R-(-)-1;1"-bi nap}thl 30
2,2 -diyl hydrogen phosphate in a solve ch as, for - exarnpl e,
acetonitrile and the like to afford the ®&2), diastereoneric salt which is
subsequently reacted vvith . a base such as for exanple, an al kali

| hyd de | d d ford d
of 35 " For mAPETEH T 1R 88, QOCHIED RN A TR Btk ned T from

a conpoukrd of MEotassiuf) cyspidebinipxpsenre 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. '

A compound of Formula le
0
: n
25 NEC=R
CE;~Y

" wherein R and Y are as defined above may be prepared by

30 reacting a compound of Formula XIII
]
-R-C-C1
35 wherein R is as defined above with a compound of
Formula XIV ' . NE,



(S)-(+)-d, 1' -bi napht hyl -2, 2' -di yl hydrogen phosphat e :
- 34- for (R-(-)-1,1" -binaphthyl-2,2'-diyl hydrogen

phosphat e and usi ng the previous nethodology. - The conpounds of
the present invention can be prepared and admi nistered in a w de
variety of oral and - 5 ‘parenteral dosage forns. It wll be obvious to
t hose :skilled in the art that the foll owi ng dosage forns nay
conprise -as the active conponent, either ajgonpound of Forrmula | or
a correspondi ng pharmaceutically acceptable salt of a conpound of
Formula 1. 10 _ For preparing pharmaceutical conpositions fromthe

conmpounds of the_pr e roaceutically ccept abl e
carriers can be glﬂ %ggﬂsol f‘% ‘?? U‘:Fd{i ove in g&?i%ref%?rfﬁeplp%pér gﬁ?ﬁns
i ncl ude powders, suablésstrlethylam¥nela;d thpsilike, in o lenlsyremsuspodi &er i es,

and 15 i Spea&t:ﬁ!l.érgxﬁéﬂhléﬁé and\ 3 'l@lk‘éa&E' éc C@d %@%10& to
nor e subst flavoring_ agents,

nces so_act .as
sol ubi | i zers, g? ﬁaﬁfi q%%?éﬁﬁﬁ?ﬁ? e reacﬁb%ﬁt%? RoTReds out wit
preservatives, t abheth]dlanmegnmtdmg:loromethangeant Sbdur gl K¢y or an

encapsul ati ng ma I In powders, the carrier is a finely
di vided solid 4B64¢ %ﬁ ﬁ%?ls I n m xture wwth the finely divided active
conponent . A c?WPQQHﬁ(9@3FOFﬁﬁléCKFVém%bﬁﬁbﬁgﬁPaF§anXed with the

carrier havi ngdthea@emgwrmxtuoiﬂw@fpmmﬁlaem Wit} a red&uhhgbégent
proportio an t e
pA) d %%g?ﬁl% el E[fhera% y con 11 ?.cetate aiudz%hg ilfcg in a

The powders an
solvent such as an alcohol and the like at 0°C to 50°C
for 1 to 72 hours. Preferably the reaction is carried
out with sodium cyancborohydride in methanol with
ammonium acetate at about 25°C for about 4 hours.

15 Compoundé of Formula III, Formula VIII,

Formula XI, Formula XII, and Formula XIIT 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.

Achrdingly, 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)-(-)-1,1’-binaphthyl-

30 2,2’ -diyl hydrogen phosphate in & 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 hydroxide,
for example, sodium hydroxide to zfford a compound of

35 Formula (+)I. A compound of Formula (-)I is obtained
from a cbmpound of Formula (+)I by substituting
(S)-(+)-1,1’-binaphthyl-2,2’'-diyl hydrogen phosphate



five or ten to about seventy percent of the active conmpound.

. Suitable carriers are nagnesi um car bonate, 30 magnesi um stearate, talc,
sugar, |actose, pectin, ' dextrin, starch, gelatin, tragacanth,

nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, a | ow nelting wax,
cocoa butter, and the like. The term"preparation” is

i ntendéd to include the fornulation of the active 35 conpound with
encapsul ating material as a carrier provi ding a capsule in which the
active conmponent, with or without otifer carriers, is surrounded by a

carrier, £ R) - (=) - M ACRI i R 'agﬁﬂ%g iLthit. .
Simlarly, _ o%agh%tg %nd qzéﬁaggggf%'{ﬁ%figégi a F@%&, powder s,
capsul és, pills, PBeSRhate AR¢ USieagkRe cRFEBrYR dRpti®dology.  solid dosage
forns suitable for orathedtnbciinkdst o6Nthe present inveh@iopr eaArbag

GO0 oL " cScREUbITA 8, Wbsptarene, Y A bl ol ohfL e ¢
conponent B parenfiansdr sosagenbgtReoustty Widr denobydous &0 EhesRy. The
mol t en hombgenoussyi Xidd &r $HehartpPeHsekhd i1 iQwing B6BYEET £6imS iR
nol ds, allowed to_cool, and ereby.to olidify. iquid
f or m pr epar at i onsCTHEATFe 3o -G Sﬁg{"ve componﬁj’:tpeﬁé‘it%ﬁi aaﬁ%‘?ﬁff%i%&%s, f or
exanpl e, water orFwahdra I or a prupgspondiglg gilarvekeutdnsll¥or parenteral
I njection, 15 aé&éygd@lgrggggagkogscéﬁgbdﬂa'Egrgggﬁhgg £h solution in
aqueous pol yet hyl ene %! col solytion. . - JAqueous. sol utions
suitabl e fﬁ¥ oral use é%hFE@p“rlng é%ﬁQRﬁﬁ%ﬁfﬂirldF?@BP§?F&F?§1 % YR
conponent in wat egompounds aifidthddpresenti tiablentdonor phesmaddutviorally
stabilizing and acceptable carriers can be either solid or liquid.

Solid form 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, Formula 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 carboxymethylcellulose, a low melting wax, cocce
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, wick
or without other carriers, is surrounded by a carrier,:



20 . thickening agents as desired. . Aqueous suspensi ons

suitable for oral use can be - made by dispersing the finely divided
active conponent in water with viscous material, such as natural or
synthetic guns, resins, nethylcellul ose, sodium 25

car boxymnet hyl cel | ul ose, and ot her wel | -known suspendi ng agents.

Al so included are solid fbrn1preparations whi ch are intended to be
converted, shortly before use, to i éU|d form preparations for ora
adrini stration. SHef?s trd W stsaéiréti&?'&kd&t 39Ut 59ns, 2 sygpeNsi ons,
and enuIS|ons hese preparations pmay contain, In aéa to

the active conporféti® e%l%ﬁ@?“ﬁﬁﬁvﬁ% 1nC1ude‘1'St FBPLEEEs SPOWIRTRY S,
artificial and natapsalles, plllsmeeaenets ah& Nzenaes, chhi BEKCRSES as

reparation'i o pritart Hopeedfokhl Shifae for oray adfalRRRITIGH 10
prepar at i orfis For preparing suppos:.tor:.es, a low meltinggwax,

subdi vi ded into uhiich @es@smiRBhakNdHIE DU %ﬂdatg@ycendes s@aésdéa es of the
cctive comonent gty $9380%gyvag and U0 SR0LEE SopiSiatcd
preparation, the packade q _
preparation, sucldigpersgd hopasﬁnsQuﬁkxﬂﬂhﬁzelncapsubEsstzwmhqgnMﬂﬂhe| n

vials or mwheﬁomégéeoué h&:&t‘ﬂﬁe ng%a@nf ﬁé@i&émﬁlﬁo a capsul e,
tabl et, cachet, or Iozenﬁe |tse% 4% proprlate
nunber of *Fny of SPRYEBLFRE pELREYJHPY TEhed®ed coolr, and, e H8PYoftCact i ve

conponent in a umsioflidafyg.10 preparatlon may be varied or adjusted from1l
g to 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 gqums, 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 orzl administration. 8uch

30 liquid formé include solutions, suspensions, and
emulsions. These preparations may contain, in addition
to the active component, colorants, flavors,
gtabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing

35 agents, and the like. '

The pharmaceutical preparation is preferably in
unit dosagefform. In such form, the preparation is



)

1000 'ng, preferably 10 ng to 100 ng according to the particul ar

application and the potency of the active - conponent. The conposition
can, if desired, also contain other conpatible therapeutic agents.
15 In therapeutic use as antipsychotic agents, the _
conpounds utilized in the pharmaceutical nethod of this ~invention
are adm nistered at the initial dosage of about 1 ng to about 50 ny
per kilogramdaily.- A daily. dose rap% _of about 5 ng to about 25 ny
per kilogramis 20 preferred. The dosag however, may be varied

dependi ng upon thgubéﬂ#iééﬁmiﬁé%(ﬂhﬂﬁ“ﬁd@%E'@Bhtaiﬁﬁhg appro §§¥ ity of the
condition being treated, eing énp F

nd the 0
Det er mi nati on of FH%HE+E¢E§ of the Q$&§§§e n8P°%??Ent| &Pl§|?8§f$%n i s
within the skill 28rm cawfbd e mdkagedepeenbrytion catheeptickageniti ated with

smal | er dosages V\@bﬁ&ﬁ%ﬁaé ‘?ﬁ%ézjé%% F#}Qn?@{:igyn&fi%%p%franoﬁ stl€ as

conpound. Thereafter osa(%:tﬁhl Crease TNCT erent s
until the opti nunPafFeksd ecaPsuleSC|?Eﬁﬂﬁﬂ%9ﬁ§§ i3 Yi3ERRK For

conveni ence, the WM1éiﬂ Alda@l | yhdoanage doyade fibrwi dad Bédaaﬁhﬁsulsé ered

I n portions ay d omnng
nonlimting exarrp es |tPI usat q-' Pﬁelggaﬁ&g i% enft Oor. 15 g%err thods for
preparing the aPPfQRﬁﬂ@G@n@@mbﬁrtﬁé any epf  hese in packaged form

-37- ) g antlt of EZ@Qﬁﬁf% onent in a unit dose
gcéléhexgn§9T§};a ro e%% gﬁ Lérlgg oy justed 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 therapeutic use as antipsychotic agents, the
compounds utilized in the pharmaceutical method of this
invention are administered at the initial dosage of
about 1 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 the patient, the
severity of the condition being treated, and the
compound being employed. Determination 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 optimum 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.

The following nonlimiting examples illustrate the
inventors’ preferred methods for preparing the
compounds of the invention.

s
wm



[

5 EXAMPLE 1la
(+)- 1 2, 3 6- Tetrahydro 4- phenyl - 1-[ ( 3- phenyl -

cyclohexen 1-yl) et hyl ] pyridi ne To a sol ution of -

3-[ (3, 6-di hydro-4-phenyl - 1(2H) - pyr|d|nyl)nethyl]cyclohexanone
(Example A) (5.9 g) in 10 400 nL of tetrahydrofuran is added a solution
of phenyl magnesi um brom de (9.13 nL, 3.0 Min diethyl et her),
dropwi se under nitrogen, at O[err]C. The mygture is stirred at room-
tenperature for 1 hour, then cool ed in an ice bath and quenched with
250 nmL of 10% aqueous 15 hydr ochl or EKAMBLEl ol uti on. The solvent is

evapor at ed F[g ]yag:;#z sa‘i‘ét&ﬁﬁvﬁfélﬂ tiqtdone hieg .ghl orof orn’ 5%
aqueous ammoni um Z roxi de “sol Ut on. " The onganlc t is dried
v

over magnesi um s 1-21£l4¥ﬁbQthrate is treated with

trifluoroacetic acid 20 (4.2 nL) and stirred overnight at room

t enperat ure The solvent is eva Eg ig vacuo, -and the residue is
partitioned into ethyl acetate/5@6aqueous anmonium . hydr oxi de

sol ution. The or S 3 agydeer-4nphenyl -1 - : ul fate,

filtered, and com5ggggggggzizggiﬁéggillﬁggi_iﬁgoduct |s'pur|f|ed by nmedi um

pressure hr 0 to gLy 6- t dr o-
4- phenyl - 1- [ ( 3- phenyln%:? %yéggﬁ‘éigﬂ 9= {9738 %I %ﬁy%]%ﬁ?ﬁf 632
90-95[ err] C as arpysfifdinyili mesbyilicyclohexarnengEsatplend) 2(5. 9 gif in
()-1,2,3, 61@etrahﬂﬂyQﬂﬂbf39etrahydrofuran 1s added a solution of

henyl - 1-[ ( 3- phenyl - 2 cl ohexen- I ri |ne

224 >1/26[ eH] Cpas %‘Wﬁ%ﬁ?ﬁlﬁi&?ﬁﬁi{’e& ¥L ] t),' 5.0 ml‘?’l"%{:hé’rlocess
anal ogous to Examuher},addopeissiumgier nltragpnopataOECstamhermixmmkerlals,
the correspondingg g¢;rrG8MRLUPGSH YenfflrTihe! £8EC1 PAERA! GhdlS dohbRVS:

in an ice bath and quenched with 250 mL of 10% agueocus

15 hydrochloric acid solution. The solvent is evaporated
in vacuo and the residue partitioned into chloroform/S5%
agqueous ammonium hydroxide solution. The organic
extract is dried over magnesium sulfate and filtered.
The filtrate is treated with trifluorocacetic 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
chromatbgraphy‘to give 3.9 g of (%)-1, 2,3,6-tetrahydro~
4-phenyl-1- [ (3-phenyl-3-cyclohexen-1- )
vl)methyllpyridine; mp 90-95°C as an off-white SOllG

:  (Example 1) and 2.7 g of (%)-1,2,3,6-tetrahydro-4-

30 phenyl-1-[(3-phenyl-2-cyclohexen-1- yl)methyl]plea-“

mp 124-126°C as & tan solid (Example 1la).

In z process analogous to Example 1 and la using
appropriate starting materials, the corresponding
compounds of Formula I are prepared as follows:

(7]
wn



_38-, | ~ EXAWPLE 2 |
(+)-1, 2, 3 6- Tet r ahydr o- 4- phenyl -1- [[3- (2-thienyl) -3-

cyclohexen 1-yl ] nmethyl ] pyridine;, nmp 97-99[err]C as a tan - solid and
-5 EXAMPLE 2a (+)

-1, 2, 3, 6-Tetrahydr o- 4- phenyl -1-[[3 - (2-thienyl) -2- :

cycl ohexen-1-yl ] nmet hyl ] pyridine: np 123-127[err] C as an off-white :

solid. 10 EXAMPLE 3 (+) -1-

[ [ 3- (4- Fl uorophenyl ) - 3-cycl ohexen-1-yl ] netB@F] -
1, 2, 3, 6-tetrahydro- 4- phenyl pyri di ne; np 116 120[err]C as an
off-white soli-d and 15 EXANPLE 3a
(+) -1- [[3-(4- Fl Ll
1.2.3. 6-t et r ahydiged pRcayl E!Y(riﬁhé'&xﬁ&\ﬂr’i%lh 2[%(A5¢ foRas a can |1 0N
yell ow solid. 20

(+)-1-[(3- PhenyISQI&FCPBﬁexen 1-yl) et hyl ] - 4- (2- .
pyri di nyl ) @'perazi ne and 25 EXANPLE 4a

(+) -1- [(3-Phenyl-2-cycl ohexen-1-yl) 2- pyridinyl)

pi per azi ne To a sol ution o k@ﬁ%?a(of 3-[[4-(2- pyr| d| nyI)

pi per azi nyl ] met hyf ] ¢ aRetrraEzon 508 2 -3 1}

71y

t et rahydrof uran ebcﬁz ﬁéfclef;y éﬂﬁ isnaddasl 123- 127°¢r aavmse a
sol ution of phen el Fﬁ] Zf 53 , Min cycl ohexane/ di et hyl
ether, 70/30). TR& 58 abf oRct & stlrred at O[err]C for 1 hour,
quenched\mmrldropmﬁse addition of 250 nlL of saturated potaSS|um
phosphat e EXAMPLE 3

+)-1-[[3-(4-Fluorophenyl)-3-cvclohexen-1-vilmethyv
1.2.3.6-tetrahydro-4-phenylpvridine; mp 116-120°C as an

off-white solid and

15
_ EXAMPLE 3a

(#)-1-[[3-(4-Fluorophenyl)-2-cyclohexen-1-vilmethvl] -
1,2,3,6-tetrahydro-4-pvhenvlpvridine; mp 159-162°C as a
light yellow solid.

20 :
pvridinyl)piperazine and

25 EXAMPLE 4a

+)-1-[(3-Phen %-2-cvclohexel-1-y1 methvll-4-(2-

ridinvl)piperazine

To a solution of 5.14 g of 3-[[4-(2-pyridinyl)-
piperazinyllmethyl] 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 iz
cyclohexane/diethyl ether, 70/30). The solution is
stirred at 0°C for 1 hour, guenched with dropwise
addition of 250 mL of saturated potassium 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



%

35 , nonobasi ¢ solution. The solvent is evaporated in vacuo, the

residue is basified wth concentrated ' annnnlunlhydrOX|de to a pH of
9 and extracted into ' - 39-
chloroform The chloroformextract is dried over . _ nagne3|unlsulfate
-and filtered. A solution of the filtrate in 250 nmL of chloroform .
. containing 14.5 nL of trifluoroacetic acid is stirred at room
tenperature 5 under nitrogen for 12 mews. The solvent is evaporated
i n vacuo,” the residue is dissolved into ethyl acetate (250 nL) and

washed with 1N sckfilemefsmeoxithe silgrioferm extraghdishdnied( 288rnl of each).
Thg % hyl acet atzﬁﬁéﬁx«%éﬁﬁﬁ sulfate iz Iandirti e depu! nﬁ@ﬂlfﬂ.&it‘i&%ﬁbkf ghe, filtered,
an concepirate e cr uct _is_puri y |

pressure chronmat ohr e (& 14 %ﬂanngf §8g°ﬁ8§3ﬂgsc°nFﬁf9lng lg?gé#ﬂ;?f
acetate) to givettﬁfnuq¢dhqﬂuxqﬂacidcyslshgxeadlat room tegpepathye] - 4-
(2-pyridinyl)pi a fraWii

96- 98[err]% andnﬁ(g%]r}g iE(S phem)'}ﬁ ﬁoﬁ?s Th;;(yloe\g%e%g égé Slraimh -4-
(2-pyridinyl) pi pet § gh§s%§v e Ghive t2ke mp
78-82[err]C (250 mL) and ma&hpﬁow&sh BN s odiouns Hydrbxadpl soXutaivh 4a usi ng

appropriate starlij eﬁ (fz"i%osmnt B8 GQEAPSPOREL MR acerSLIPAHIASOf

Formula | are prepar EXANPLE
5 (+) -1-if d3eq avEr,spepREAYM) sublase) didrered. yRidet hyl | - 4-
10 concentrated. The crude product is purified by medium

pressufe chromatography (silica gel, 90% hexanes - 10%
ethyl acetate) to give (%)-1-[(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 u51na
approprlate starting materials, the corresponding
20 compounds of Formula I are prepared as follows:

EXAMPLE 5

{(+)-1-[[3-(4-Fluorophenyl)-3-cvclohexen-1-vljmethyll-4-

(2- nzrldlnvllglnera21ne, mn 116- 118°C as an off-white
25 solid and

EXAMPLE 5a B

(2- nxgldlnv;)nlnera21ne, mp 129-133°C as a white solid.

30
EXAMPLE 6

(¢)-1.,2,3.6-Tetrahvdro-4-phenvl-31-[(3-phenyl-3-

cvclohexen-1-yllimethvlipvridine
A solution of (%)-1,2,3,6-tetrahydro-4-phenyl-i-
[ (3-phenyl-3-cyclohexen-1-yllmethyl]lpyridine (5.31 g,

Exémple 1) in 50 mL of acetonitrile is treated with &
solution of (R)-(-)-1,1'-binaphthyl-2,2’-diyl hydrogen

]

{a}
u



(*2- pyridi nyl ) pi perazine; np 116-118[err]C as an off-white 25 solid and

EXAVPLE'® 5a (+) -1-[[3- (4-Fluorophenyl) -2-cyclohexen -1-yl]nethyl]
-4- (2-pyridinyl)piperazine; np 129-133C as a white solid. 30
EXAMPLE 6 (+)-1, 2, 3, 6-Tetrahydr o- 4- phenyl - 1- [ (3-phenyl - 3-

cycl ohexen-1-yl ] nmet hyl ] pyridi ne A solution of
()-1,2,3,6-tetrahydro-4- phenyl 1- 5 40-

[ (3- phenyl “3-cycl ohexen-1 yl]nethyl]pyrldlne (5.31 g, Exanplke 1) in

50 nL of acet oniphodphate t(dedued, \/\Mbrﬁch) in S5os@iLubifoathinol :

(R)'(')'l’ll'b'Qﬁgﬂﬁh d

- 40- 8%5) ate (f%%fq%&la I?% |ch) ”rhe g(?lr?fle Pf fﬂlut:fon is

met hyl ene chl or i ERAYCED] £O FhRe 5PoMEnBY oF Js]cﬂf{ﬁ iQn & §team bathsedlResd to ca
50 nmL by boil i ngcanlingst aamoligt Whitépedlid forms.CoThengalaniHff-white solid

511 s e iah RERE SR Dy et T AT Y | 1

parti t i oned bet ei® wbisEoSOL A anwD 12)%'62%%’&;5 gbgispit is  hydroxide
sol fth I ?gel TPe) Mpet zttrlmlﬁeal bé@ﬁé@ntmwm anEI éo% p@tﬁ:éﬁuﬁ's@{d&ﬁﬁcfoust _
ear ' ite e layers are ar at.e ani c_extract is
dried over nagnzgﬁ%F de ¥°£u§ﬁ??ale ?lq § ignft %ﬁ%ﬁﬁé) USH Bacuo to
give (+)- padl oZ, S;.Stbaacawweeﬁﬂ:-l'pﬁwhte#[éﬁdrﬁmma}{ensyab:ahexen-
1-yl] met hyd I 'pyr 'é@;ﬁ%aﬁéda” Phé- Mgé é@:&ﬁac@plgdﬁgﬂcﬂ&i& magnesium
[[err]][err] + err] . chl orof or

su f te, 1ltered and evaporated in vacuo to give (+)-

1,2,3,6-tetrahydro-4-phenyl-1-[(3-phenyl-3-cyclohexen-

1-yllmethyl)lpyridine as an off-white solid; mp $4-%6°C,

[e]p + 60.4° (c = 1.12, chloroform).

15
EXAMPLE 6a

2,3,6-Tetrahydro-4-phenvl-1-[(3-pvhenvl-3-

cvclohexen-i-vl)methvl idine
In a process analogous to Example 6 by
20 substituting (S)-(+)-1,1’-binaphthyl-2,2’'-diyl hydrogen
phoéphate 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, [alp -63.7°
(c = 1.095, chloroform). < o
25
EXAMPLE 7

(R}-1-F[3- (4-chlorophenvl)-3-cyclohexen-1-ylimethyi] -
1,2.3 . 6-tetrahvdro-4-phenvipyridine and

30 EXAMPLE 7a _
3-(4-chlorophenvl) -2-cve ohexeﬁ-l-vl methvl] -
1,2,3,6-tetrahvdro-4-phenvlpvridine
(R)-1,2,3,6-Tetrahydro-4-phenyl-1-[(3-
_ oxdcyclohexane)methyl]pyridine (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) &t .0°C under nitrogen and




15 EXAVPLE 6a
(-)-1,2, 3 6- Tet r ahydr o- 4- phenyl - 1- [(3 phenyl -

cyclohexen 1- yl ) met hyl ] pyridine - In a process’ analogous to
Exanpl e 6 by 20 substituting (S)-(+)-1, 1 -binaphthyl-2,2"-diyl hydrogen
phosphate for (R)-(-)-1,1" -binaphthyl-2,2"-diyl hydrogen phosphat e
the title conmpound can be obtai ned %i an off-white solid; np
94-100[err]C, [[err]][err] -63.7 (c™=1.095, chloroform. 25
EXAVPLE 7 érfi)rzled [f?b'z( 4- gl opgsfwfate%r Qtlee* 8RimbnY LBt Ny ] -

1,2,3,6¥tetrahydr 2Ny, ridine an
EXAMPLE 7a c}?]r%‘p’f’e ‘[’%% (‘"g"cﬁﬁo? ny‘ﬁe SIGDLGHeRY¥RT 1¥Sherdt hvl ] -
1,2, 3,6- tetrahydrw&&h[ﬁnmqﬁ py0i0dmbe, dried over magnesium sulfate,

(R-1,2,3,6-Tet faéMCHé}e‘!T pl&%@YEvgz B%ra;tfed (50 (leavg a yellgg foam

oxocyclohexane)m::é?0 di ne a
t et rahydrofran ( ﬁxl °s g&&éd B piF SLasglved 1n 1., 2hibebbrregthamgnesi um

bromi de (11.1 nl @00lmd)Mand trifluorddteitid actther . {80mnl)amd AlwdekiC

under nitrogen angd
stirred for 1 hour §b&ura§ a aqﬁ%%ﬂs é%ﬁ% |lvent is ev%ﬂ?ﬁﬁ?%ﬁai?ﬂéo m) is
added, the organit®d Fpsidugshrgated with 3N godinmecazibonate , (00 ed)over

nagnesi gm sul fat Q:hﬁ mixturef hbteﬁ%cﬁfiw&tﬁpaiam&é@emﬁy@ a yel I ow fggg]
r571_) anc(j t Iuoro chfts Oﬁlg} '(:gl iésfg'iﬁ\iéﬁecténga§f‘??r‘§ﬁ&%rﬁe 75 ) (
dried over magnesium sulfate, filtered, and_ev=porated
to a white solid. This solid is purified by column
chromatography on silica gel eluting with 5%, then 7%
ethyl acetate/hexane to give (R)-1-[[3-(4-
15 chlorophenyl) -2-cyclohexen-1-yllmethyl]-1,2,3,6-
tetrahydro-4-phenylpyridine (0.875 g) as off-white
solid; mp 157-161°C and (R)-1- [[3- (4-chlorophenyl)-3-
cyclohexen-1-yllmethyl}-1,2,3,6-tetrahydro-4-
'phenylpyridine (0.875 g) as off-white solid; mp 138-
20 i41°cC. '

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

25

1.2.,3,6-tetrahydro- -nbenvlpvrldlne mp 130-132°C as a
white solid.
30

cvclohexen-1-viimethvl]-4- nhenylovrldlne, mp 1Cl.3-

103.5°C as a white solid.



s L \\

at reflux for 1 hour. The solvent is evaporated and t he residue
treated with 2N sodi um carbonate (100 ni). The m xture is extracted
wi t h di chl oronet hane 10 (2 x 75 nm), the extracts washed with brine
(75 nb), dried over magnesiumsul fate, filtered, and evaporated

to a white solid. This solid is purified by colum chr omat ogr aphy
on silica gel eluting with 5% then 7% et hyl acetate/ hexane.to give
(R-1-[[3-(4-- 15 chl orophenyl ) - 2-cycl ohexen-1-yl ] nethyl]-1, 2, 3, 6-

t et rahydr o- 4- phenyl pyridine (0.875 g) as qff-white solid; np
157-161[err] C and (R)-1:[[ 3- (4- chl or ophenyT) - 3- .

cycl ohexen-1-yl ] nethyl] -1,2,3,6- tetrab:g.:dasr&@ ‘phenyl pyridine
(0.875 g) as of f-whitke- ds . ianvi) -3-cvel In a

process anal ogous tQ-Ej(ﬁ;jIpLﬁ1 .,o,%gprngng;a_t;g_sg ar

n
are prepared as

materials, the corresponding. . o armu

fol l ows: 25 +t2 sclid, aad : EXAMPLE 8- (R -1- [[3-
(4-11 uorophenyF) - 3-cycl ohexen-1-yl ] nethyl] -

1,2, 3,6-tetrahydro- 4- phenyl pyridine; ApAMEED-1882[err]C as a white
solid. 30 (RV-3.2.3.6-cacrshvdro-4-phEXAMPLAT: O(2-chienvi (R)
-1,2,3,6-tet rahydrocxjc"of:éx‘?—h_. £4‘1”§1£}6& L’]Pny_lﬁg mc'%on rochlorids

cycl ohexen- 1- yl] matmy ,,,,, L RBeYI YLl dl 1@1mﬁﬁ"‘IUl_E"——'“a 103.5C as a
white solid. 35 - £E Selic.

(FV-1.3.3.6-rar —-—v--ﬂ-t-.-f [3-(4-machoxvohspvi) -3~

-3

(XY -3-F5-1(3.58-Eihvirp-4-ohenvi-3 (Z5) -
ovridinvilmethvil -i-cvoichexsn-i-vilpvridine
monokvérachic—ids; mp 135-140°C as 2 waics sciid, a=2f
zZ0
23
30 I-vilmechvil-4-
meochvérochiord
EXaM=LE 14
(21 -5-15-7(3, §-Einviro-4-vhanvl-1 (25) -pvridirvi) -
3z mechvil-i-cvelohexsn- _-v”*v—’z_r_w”'ﬂs monchversehlozisfe;




EXAMPLE 1Q_ 1-yl ] met hyl ] pyri di ne nDnchydrochIorlde np

223-'225[err] C as a white solid, and 5 |
EXAMPLE 10a (R)-1, 2,3, 6-tetrahydro-4- phenyl 1-[[3-(2-thienyl)-2-
cycl ohexen- 1-yl ] nmet hyl ] pyri di ne nonohydrochlori de; mp 227-230[err]C

as a white solid. EXAMPLE 11
(R-1,2,3,6-tetrahydro-1-[[3-(4- nethoxypheqyl) -3-

cyclphexen 1-yl ] met hyl.] - 4- phenyl pyri di ne nDnohydrochoIorlde np
201-205[err]C as a white solid. EXAVEY B e 1

(R -3-[5-[[3, 6-di hydro-4- phenyl 1 ZFDNE

pyri di nyl) met’hyl -4Bk3&4.1g : Zhdtes i diny
135-140[err] C as me 'ﬁears ddnhéﬂén29 llpvrimidine dihvdrochloé@@@%DLE 12a

R -3-[3-[[3, 6-di henyl
éyii di LylHret hyl i’“ﬁf 8\%& ShaFeh. Yﬁégfpﬁﬂ’o‘?he di hydrochl ori de; np
249-253[err$C as a white solid. EXAMPLE 13

(R -1,2,3,6-tatrahydro-1-[[ 3- (2 nethxkgﬁ@@glisz-
cyclohexen 1-yl ] nethyl]-4- phen rldlne and

-tetrahydro-1-[]

clohexen-1- meth pvridine; mp 126-128°C as a

white solid.

10
methyvll -1-cvclohexen-1-v1]-N N-dimethvlbenzeneamine;
mp 126-127°C as a white solid, and
15
methyl]-1-cyclohexen-1-v1]-N N-dimethvlbenzeneamine;
mp 158-160°C as a white solid.
20
methyl] ~-1-cvclohexen-1-vl]l -gquinoline; mp 120-123°C as a
white solid, and
25
methyl] -1-cvclohexen-1-vl]-quinoline; mp 134-136°C as &
white solid.
30

ylimethvi]-1,2,3,6-tetrahvdro-4- phenvlpvridine

monohvdrochloride; mp 210-212°C as a white solid.

(V3]
[($}]



30 1-yl]methyl]-4-phenyl pyridine, 2:1 m xture nmonohydr ochl ori de;
o 213- 215[err]C.as a white solid. EXAVPLE 14
(R -5-[5-[(3, 6-di hydro- 4- phenyl - 1(2H) - pyri di nyl) -

met hyl ] - 1- cycl ohexen- 1-yl ] pyri m di ne nonohydr ochl ori de; np
192-194[err]C as a white solid, and

-43- -~ EXAMPLE 14a (R-5- [3-

[ (3, 6-di hydro- 4- phenyl-l(ZFD-pyridinyI) - ) :
met hyl ] - 1- cyclohexen -yl ] pyrimdine dihydrochloride; np >220[err] C
as a white solid. 5° ° EXAMPLE 15 .

(R -1, 2,3, 6-tetrahvdro- 4- phenyl 1-11 3- nﬁ}amgnfelj_yl) 2-

cyclohexen 1- yI]nfé 214

10 :
[ (3, 6-di hydr o- 4-pyeiddnyvilimetiyd] gveiphexyl | benzamide

gg h>1/!2]7-1 cy(él ohexealh Alﬁ:&tu')ie’(;lb@ I)h!'i?e:!hz@-nl%fi:@ah9dro 4-phenyi1-
EXANPLE[igé] rfs- ?#écyc h%ganﬁ geé 3}}8¥ﬁ%?%fepﬁgﬁ9wpi?2$b pyridinyl) -
met hyl | - 1- cycl oh&k&f Byl pmNoRidhnetcayabentferi@ag) nand sodium np
158-160[ err] C ascyandidr@ny@rife 468.311 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 o0il is purified
by medium pressure liguid chromatography on silica gel
eluting with 40:8:1 dichloromethane:ethanol:ammonium
hydroxide to give a yellow oil. A mixture of the o0il,
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 (1S-cis)-N-[3-
- [(3,6-dihydro-4-phenyl-1(2H) -pyridinyl)methyl] -
cyclohexyl]benzamide as a white solid; mp 200-204°C.

white solid.
-4- [5- -

[}
(V4]

30

cvclohexvl)mgthxllnvrldlnn monohvdrochloride and

_ EXAMPLE 2Z0a
1R-Trans) -1.2 6-tetrahvdro-4-phenvl-1-[(3-phenvl -
cvcloge;zlzmethzl[pvrldwnn monohvdrochloride

(R) -3-phenyl-3- cyclohexen carboxylic acid (0.7%

- -

Example D) is hydrogenated in isopropanocl (75 mL) wizx

(V3]
th

[13]

!



EXANPLE 17 (R -3-[5- [(3, 6-di hydro-4-phenyl -1(2H)-pyridinyl)-

nethyl] 1- cycl ohexen-1-yl]-quinoline; np 120-123[err]C as a ' white
solid, and 25 , EXAMPLE 17a (R-3- [3-
[(3,6-dihydro 4- phenyl - 1(2H) - pyri di nyl ) - _

met hyl ] - 1- cyclohexen 1-yl]-quinoline;, np 134-136[err]C as a ~white
solid. 30 \WPLE 18 :

(R -1-[[3- (1, 3- benzodi oxol - 5-yl ) - 3- cvcl ohexen- 1-

yl]methyl]-1,2, 316%t§a1.a£aﬂuza-6np&maxpy(rol di B9 at 50 pLDIEUY HOGBLEEI de mp

210-212C as a whj g 59
Zaa afidfire is £iltered apg pvagorated to lgava ) _\ 3.

[ (3, 6-di hydr o- 4- ph2ayleds (@) . - Dicyclohexylcarbodiimide (0.839 g) in

pyridinyl ) met hyl li%ﬁi@@&ﬁélﬂil‘i‘é‘zéfﬁ ‘i'(ﬁ;% is added to £ fixthitef o?f this
(R -1, 2,3, 6-Tetrahydro-4-phen
[ (3- oxocyc Isohexaﬁégf met h%/d) gl?ﬁzf?é‘YPEPaﬁpPBe@[lpyndlne H@Gcﬁioréﬁmm um

acetate (5.72 g) (anwsagh urhydroxybenzparhhoobdyhydrerd X.03F5499%) | andret hanol

(40 mL) is . Sty [ r r &S e [

evapor at ed trlé{%};{%qxr?éesﬁg’ug E!JL g Pgddgmcﬁ'ﬁ%ﬁl umqlggrﬁ%n s%u 10
(100 L) and ext FEi¥eRd vVernfiaht .or Fhet Raneure is fll(tyrﬁdlouaﬁmd The
extracts are was@eehVeN hydrdthloric aci@2@® #ljoo dix)ed m%bdmneSI um

Isgl Lﬁﬁ o gh' tered; 80 ce (100 nBY2PREALEY (180! RAVE dhikd QW01 ! This oil
magnesium sulfate, filtered, and evaporated to leave a
yellow oil. This o0il 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 0.692 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 uL) and 25% sodium hydroxide
(0.38 mL) are added and the mixture 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 (2 mL) and 1 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)methyl] pyridine monohydrochloride as
an off-white solid; mp 200-202°C. In a similar manner,
the other isomer was reduced and the salt formed to
give 0.152 g of (1R-trans)-1,2,3,6-tetrahydro-4-phenyl-
1-[{3-phenylcyclohexyl)methyl]l pyridine
monohydrochloride as a white solid; mp 231-235°C.

[¥Y ]
tn



by'qedfun1pressure li quid chromatography on silica gel 15 'eluting ﬁﬁth

40: 8: 1 di chl or onet hane: et hanol : anmoni um - hydr oxi de to give a yell ow
oil. Amxture of the oil,- triethylamne (0.753 nlL), benzyl chloride
(0.684 n) and 4- (N, N-di net hyl am no) pyridine (50 ng) in

di chl oronet hane (100 niL) is stirred at 25[err]C for 20 = 3 hours. 2N
Sodi um carbonate (100 nt) is added and the . organi c | ayer separated,
dried over magnesi um sul fate, fllterg and evaporated to | eave a
“yellow solid. This solid is purlfleﬁ by nmedi um pressure |iquid

chromat ography on silica gel eluting wg Y& n®f hanol 25 I n
di chl oronet hane tQ give Q.62 CI.S -N- 3-
6- di hydr o- 4- phen R A5 1 | ] benzam de
as a white solidpymidia@i2edperazine _ EXAMPLE
gSc?ghexyl§#§tﬁ;F)plr%&éxglégékgﬂﬁgﬁﬂﬁﬁégﬁggykD155& Phﬁpyl

EXAMPLE 202 d] c¥x irromghRBane 11 120 Fig- dst adAedr 0 4(Bmadmphenyl-@3- phenyl

ng/{)cl gheﬁyl)lﬁeg hy|ehr}&lﬁhdk&ﬁe3@€!§$b¥ﬂ!ﬁblc@al @04:%4_ g, Example E)](::), | _
pheny cycl ohexenecar box a . e i s
hydr ogenat ed in ISBKF&%XEE% 5%? Rﬁ-?ﬁg 5 Cadg ﬁ&droxybenzo%%gagog
~ pal | adi um on- carbwdreoeltg)szz gl)qnndihblozqmﬁbmﬂnﬁ (40 mL) ambde mixture is
filtered and evapesated éoehe:;%@c 2 The mixt€PéO{d 668 tdred and
‘he

D Cyclohexylcarbggéggkgge 51%ue 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 =z
vellow 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 (0.1 mL) and 25% 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 acetate in hexane to
give 0.22 g of (R)-1-[(3-Phenyl-3-cyclohexen-1-

25 yl)methyll -4- (2-pyridinyl)piperazine as an off-white
solid; mp 106-108°C. .

EXAMPLE 22

30 ginerazine.dihxdrgchlorige

A solution of 3-phenyl-3-cyclohexenyl carboxylic
acid (0.75 g, Example D), 1-phenylpiperazine (0.66 ¢.,
hydroxybenzotriazole hydrate (0.55 g) and triethylamins
(0.57 mL) in dichloromethane (10 mL) is cooled to 0°C

25 treated with dicyclohexylcarbodiimide (0.84 g), and
stirred for 1 hour at 0°C and then at 25°C overnight.
The mixture is filtered, washed with 1N hydrochloric



di c‘hllorbnet hane (10 nL) is added to a mi xture of this 5 - .oil;

1,2, 3, 6-tetrahydro-4-phenyl pyridi ne hydrochl oride ~ (0.796 9),

hydr oxybenzotri azol e hydrate (0.549 g) and : triethytanmine (1.13 nl)

i n di chl oronmethane (20. nL) and stirred overnight. The m xture is
filtered, washed wi th 2N hydrochloric acid.(2 x 100 nlL), 2N sodium
10 carbonate (100 nL), brine (100 nL),_gELed over magnesi um
sulfate, filtered, and evaporated to | eave yellow oil. This oil is

purified by col umyeg o r &by IdalsC A0 %&o?% de) el.uting
W th 60%tOC180‘12)2e§chHFga(;m%fgte Jnr egnégdt&gmgls%/%é i < of 15 a
colorl ess oil andS®‘8§3°F (#of’h’ér‘bt HEF1ed AT §odaum sulfatg,, Fidsered, This

solid is dissol veandnetapoahyddotorbeave a yellownbil andriaidded it dsl it hi um

2 uminum o REETRR By cojm | I ARHGRR0 o o MGG T T et for

al um num | or I n ether,
20 1 hodr. V4gaP-£688 PesR] LslukkrD 3tktdoai: dnehint BGatate: (0.38 m)
~are added and t hechilstrbferhi tbegee and g of thevapbdétay & whd cyekbongoil .
- This oil is purifj b c o s | um pressure_liguid chronat ography on
silica gel et botic, i SERRNG SR srErab it dnin TR, R0 VBB O
- yellow oi | . Thi sagfedi sodl seiwerlumigume hy@rddei j0@3%dg) in  ethanol (2
m—l) I an? gj- M hygrgﬁéﬂfﬁﬂ&@fdﬁ@r&? eein) pge;reéﬂeégvoirﬂﬂ a@%ﬂ&ﬁnghﬁ_ Sﬁ” t s
. col | ected, she . et her,, an ri rr nder hig
' vacuum to &}3@6 . cﬁﬁorbqagéo,g's%fgq in etgler (Sg ma.lt_-). aJ% éang the
- (1R-cis)-1,2, 3, 6-reacuhyuirwnst-gliawead o] €8me300 25°C over 3 hours. The
- phenyl cycl ohexyl ) gl byl dV4d didift LB RANYUAr 968! DL GRS water (238LPT{swhite
- solid; np 200-202 err}C. In a simlar manper, _ . _the other 1soner was
reduced and the se®¥efgilippdded followgd, Byolq%sqgiiym hydroxide (4 mL)
(1R-trans)-1, 2, 3, énd et yiktture deresylirred at 258°¢ (EdrpRehyhieyc| ohtexyl )
ggahg'?)}s[ 2??% ‘é‘ e mPerurd P PAQRIOHIGER Geilid @n3CbidpofPred to a
' white solid. This solid is dissclved in ether (30 mL),

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

added. The salt is collected, washed with ether, and

dried at 50°C under high vacuum to give 0.88 g of

20 (+) -1-phenyl-4-[(3-phenyl-3-cyclohexen-1-yl)methyl]-
piberazine 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 Formula I are prepared as follows:

| EXAMPLE 23
(£)-2-f4-[[3-phenvi-3-cvcichexen-1-vi)methyl]-1-
30 piperazinyllpyrimidine; mp 68-70°C as a white solid.

EXAMPLE 24
Using 1,2,3,6-tetrahydro-4-(2-thienyl)pyridine

(EP 0175 541 A1), (+)-1,2.2.6-tetrahvdro-1-[(32-phenvi-

[FV)
tn

monohvdrochloride; mp 238-240°C as. a white solid.



- 46- . _ EXAMPLE 21 (R -1- |

( 3- Phenyl - 3-cycl ohexen-1-yl')nethyl] -4- (2- pyridinyl) pi perazine.

Di cycl ohexyl-carbodiim de (0.506 g) in 5 di chl oronet hane (10 nmL) is
added to (R)-3-phenyl - 3- cycl ohexenecar boxylic acid (0.414 g,

Exampl e D), 2-pyridyl pi perazine (0.410 g) and hydroxybenzotri azol e
hydrate (0-332 g) i n di chl oronmet hane (40 nL) and stirred overnight.
The m xture is filtered and 10 evaporaggd. The residue is dissolved in
et hyl acetate, “filtered, washed with saturated sodi um bi carbonate,
5% citric acid, 2N sodi um car bEKAMBLE23 ne, dried over

magnesi um sul f at §,+zf-u|-§§§ eﬂhe@&%ﬂﬂ@ﬁ@ehoﬂgikﬁe&évll s4-(2- .yel | ow
solid. This soli LS g9 S ved 1n et ranydr of uran and added
to Lithium al uni 11 78 mg) in tetrahydrofuran (5 nl).
pretreated wi t Bhas ummpauminlm pepafedngsing igmny(l53rl) at Of err] C
and stirred: for gcggé d S hydr oxi de
(0.4 nl) a(r%e add%d’laggcﬁjé? e m xt ur f:.’%)aciﬁ Wﬁgéﬁ 24! #’t/ztaaﬁ?r&d ltnh bri ne,

dried over magneEXaRPLEIEfQ give (2)-fi-I{3rBRenyh wrEpiopsnsantd-a yel | ow
oil. This oil igl)methylpurd (2-@8riind) piiperLsine aad iaduwhd tehs818d 09r aphy

on silica with 50% ethyl acetate in hexane to

give 0.22 g of (@ &of(%’d Jk.ltgnyl 3-cycl ohexen-1- 25 _

yl)met hyl ] -4-(2-pyridinyl)piperazine as an off-white solid; np
106- 108[ erg] C. : EXAMPLE 25EXANPLE 22 _

(+) - 1- Phenyl - ] . i perazi ne.
di hydrochl ori de Ay |

carboxylic ' Hiindwdey| pi per azi ne (0.66 g,
hydroxybenzotri azol € i‘ﬂ:&h‘i‘e( Qf5§ Eﬁeﬁﬁg 5Iéﬁl®ﬂe§:@hgﬁarbo lJ.cg %é.é m) in
di chl oronet hane (1 I.s cogled. t err|C tr ?
di cycl ohexyl car bgﬂ'hq% Egmple D) . aﬁ’a&’le (0. %sc |°r)r'e6nfio?°‘il%ur at Oferr]C
and t hen as 25[Emeﬂﬁbxnda’ﬂﬂghn 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)methyl] -1-cyclohexen-1-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(2H) -pvridinvlimethvl] -
30 - cyvclohexanone

carboxvlic aci

A mixture of ethyl 3-oxocyclohexanecarboxylate
(Nallet, J-P., et al, Bull. Soc. Chem. Fr., Par:t II,
No. 3-4, pages 153-156 (1979)) (101.7 g) ethylene
glycol (38.9 g) and para-toluenesulfonic acid (5.5 §)

[F3)
n



The n1xture Is filtered, washed with 1IN hydrochloric

-47-" acid (2 x 100 nlL), saturated.sodi um bi carbonate

solution (100 nL), dried over sodiumsulfate, filtered, " and
evaporated to leave a yellow oil. This oil is purified by colum
chromat ography on silica gel 5 (230-400 nesh) eluting with 1:4 ethyl
acet at e: chloroformto give 1:0 g of the am de as a white solid.
This solid is dissolved in tetrahydrofuraf4® ni) and added to

l'ithium alum num h a r n

pretreated with af%?nibrlﬁd:nnﬁogé b@ngﬁf%r f‘ﬁerﬁ)l%é qu% %t#«?? ég ) at
O[err]C and the trap for dacdiauss-wafhal solrion Jeﬁ)rﬂ@OthGZSE‘éﬁh]!@:W 3
Carel Ul 1y added f )] maee DY e dn s £ ool oues webbsldn T e’

0 0 sodi roxi de t he
mxture is sti rre%'“da%ov%[éﬂlf VRSP Egrﬁ%u{ f*g’ v)enf"}Pu}e i % Pf‘fl tered
t hrough cel bt e antightapuidatdd.cho is dn.ssolvemqm 106I0i ehl: Pfii etBanol, i s
di ssolved in et hefrd3Qdyitn sodlumfh&aféfﬁea@% 3 M)hxﬂrggsnmﬁmprl de in

ether (3 nL added._ The | 1 d.wth h d
dri ed <(31t 50% er r] "afffer %ﬂdgﬁ-'e\f'&b‘ifﬁﬁ !F%rcov%%@‘ﬁ"i? gmiegﬁlg‘mtur? )e{s S
d'lhpgenylhl - 5(3 ﬁmeﬂtz&ueﬂ:lmheafmel qdd]rm Hyl lan ice bathj pmdizi ne
I hydrochl ori de e 2
g;én 180l edia W aqudBs aga%aékf5£1§aatce &t arting

In a process analo ous
material s, 1@he cxﬁéiﬁﬁiﬂ@dﬁﬁga-PH of %0nﬁ@ﬁhd§tdﬁ FSWEHPﬁdllﬁf%ﬁﬁﬁﬁﬁﬁﬁﬁed as
foll ows: 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-Dioxaspirof4.5)dec-7-
lcarbonvl)-1.2.3,6-tetrahydro-4-phenylpvridin
A solution of 1,4-dioxaspiro[4.5]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
chloroformate (80.1 g), dropwise, under ditrogen.
After 30 minutes, a soiution of 4-phenyl-

25 1,2,3,6-tetrahydropyridine (84.7 g) in 500 mL of
dichloromethane is added dropwise over a 2-hour period.
The mixture is stirred at room temperature for T
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 acid solution and brine, dried
over magnesium sulfate, and evaporated in vacuo. The

(silica; hexane:ethyl acetate, 3:1) to give 107.1 g cf
the title compound as a yellow cil (silica; R. = 0.4;

1% methanol, 99% chloroform); Mass Spectrum (Electron

Tonization) (MS (EI)) 327 (M, 26.1%), 141 (100%).

[F3)
(3]



S

EXAMPLE 23 (+)-2- [4- [[3-phenyl-3-cycl ohexen-1-yl)methvl]-1- 30

pi perazinyl ] pyrimdine; np 68-70[err]C as a white solid.

EXAMPLE 24 Using 1,2, 3, 6-tetrahydro-4- (2- thlenyl)pyrldlne

(EP 0175 541 Al), (+)-1,2,3,6-tetrahydro-1- [(3-phenvl- 35
3-cyc|ohexen-l-yl)nethyl]-4-(2-thienyl)pyrid|ne ~ nonohydrochl ori de;
np 238-240[err]C as a white solid. . ' '

- 48- EXAMPLE 25 (+)

-1-[(3- phenyl 3-cycl openten-1-yl) met hyl ] - 4=%@-= pyridlnyl)plpera2|ne

535 45, C clopen enecarboxyllc

Thi s compound is
m SR1Xro S]ldec-~7-

acid which is preQ.'>' f
[ (3- phenyl - 3-cycl| mg b

yl ) pi perazi ne as

a white solid; rﬁhﬁnnumlghlorlde (14 54
EXAVPLE 26 {;%L?’ [5- 6d|h AP aophemy] - LC2a-8r i nyl ) -
met hvl ] - 1- cycl ohex8 4Se diethyl ether §n PPWlse t°

3-pheny|-3-6yclohaxsuspemémnnIaﬁ:hmuhdum alumingm . AinjdeEXagphe &) ,inndol e
(0:48°9). and sody s o RGN0 Oink LML (10-pL) 48 heated

to reflux rogen he react
room temperature for 30 m;nutes A solution of

1-(1,4-dioxaspiro{4.5]dec-7-yl carbonyl) - _
1,2,3,6-tetrahydro-4-phenylpyridine (Step B) in 500 mL

10 of tetréhydrofuran is added drquise.' The mixture is
stirred at rocm'temperature overnight, and it is
quenched by careful addition of 13 mL of water,
followed by 59 mL of 25% aguecus 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 obtainei,
(90.40 g) as a light yellow oil (silica; Ry = 0.2; 1%
methanol, 99% chloroform).

20 Step D: Preparation of 3- 6-Dihydro-4-phenvl-1 (2E) -
vridinyl)met cyclohexanone '
A solution of 1-(1,4-dioxaspiro[4.5)dec-7-
ylmethyl)-1,2,3,6-tetrahydro-4-phenylpyridine (Step'q)
(90.4 g) in 500 mL of acetone and 500 mL of 10% agueous
25 hydrochloric acid solution is refluxed, under nltroa_“,
for 3 hours. The solvent is evapo;gtqd in wvacuo and-;
partitioned into ethyl acetate/dilute ammonium
hydroxide solution. The organic extract is dried over
magnesium sulfate and concentrated, leaving the title
30 compound (68.9 g) as a light pink solid; mp 56-592°C.
Mass spectrum (MS) electron ionization (EI) 269 (m,
41%), 172 (100%).



m xt.ure i,s concentrated to half of its original volune. The

resulting slurry is filtered, the solid collected di ssolved in

chl oroform and purified by medi um 20 pressure |iquid chromatography on
silica gel eluting with 95:5:0.1 chl orof orm net hanol : anmoni um
hydroxi de to give 0.21 g of (+)-3-[5-[(3, 6-di hydro-4-phenyl -1(2H) -
pyridinyl)nethyl]-1-cycl ohexen-1-yl]-1Hindole as an off-white
solid; mp 174[err]C 25 ~PREPARATI ON OF STARTI NG NATERIALS
EXAMPLE A 3- [(3, 6-D hydro-4- ph%ﬂ&hn&%??) pyri di nyl) met hyl ] -

cycl ohexanone Step A Preparatlon 0 4 Di oxaspi r o] 4, 5]decane 7-

carboxylic acid 4 (2-pyrpdiny 3y oSG uszananer boxyl at e
35 (Nallet, J-P., et al, Bull. Soc. Chen1 Fr Part I, . No. 3-4,

pages 153-156 (1 Zg )A(lo

para-tol uenesul fC
- 49- 5 in a Dean- Stark

trap for 4 hours. Thepf&htﬁlmm%:a%@q&%% W&Q@ﬂzd\"ﬂbarboxyéﬁglgcgﬁg'r g{ned
vap

hydroxi de and b
N acuo o gi Hﬁ’f%’“lgile ¢ Spen 19153 gﬂ]t Bﬁemla%n; dBs§ékved in 1000

in vacuo to give
nmL of ethanol, 1sobutylenhlntqﬁdﬁmasedﬂanﬁhgdrandde (25.3 g) in 250 nL of

1-(2-pyridyl)piperazine (8.3 g) using the procedure of
10 Example A, Step B is obtained 9.8 g of the title

. .
of-paielch cAra) p v mavyta A papeanaing

compound as an oil.

tep B: Pre tion of 1- 4-Dioxaspirof4.5]dec-7-
vimethvil)-4- (2-pvridinvl)piperazine '
15 From aluminum chloride (5.39 g), lithium aluminum

hydride (4.61 g) and 1-(1,4-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.

20
Step C: Preparation of 3-[l4(2-Pyridinv])piverazinvl] -

'me;hxllcvclohexanone
From 1-(1,4-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 86-50°C. - - .

_ EXAMPLE C
30 "(R}-1.2.3,6-Tetrahydro-4-phenyl-1-[(3-
oxocvclohexane)methyllipvridine
Dicyclohexylcarbodiimide (41.53 g) in
dichloromethane (400 mL) is added to (R)-3-
oxocyclohexanecarboxylic acid, brucine salt (Numata,
35 A., et al, Yakugaku Zasshi, Part 2(1):1298-1305 (1968} ;
(98.22 g}, 1,2,3,6-tetrahydro-4-phenylpyridine
'hydrochloriée'(BS.SS g), hydrcxybenzotriazole hydrate



wat er, and refluxed for 2.5 hours. -The m xture is concentrated in
vacuo, cooled in an ice bath, and ~acidified with ice-cold 1N aqgueous
hydrochl oric acid 10 solution to a pH of. 2. The title conpound is
extracted with chloroform (2 x 500 nL), dried over magnesi um

sul fate, and concentrated in vacuo. The title conpound (99.3 g) is
obtained as a yellowi sh oil, which is determ ned to be 98% pure by
gas chromatography and is 15 carried orgau thout further purification.
Step B: Preparation of 1-(1,4-Di oxaspiro[4.5]dec-7-

yl carbonyl ) -1, 2, 3{37{249 r@hy &l £rigtbyibpynedi2®.07 g) in ‘A sol ution of
1, 4- di oxaspi r of 4. éiaefémaehég <1oo%a&&3?><acﬁ% ﬁﬁ%ﬂ( &ﬁ&fg né 99-mh8) and

triethylam ne oronet hane”I's €00 ed in an

%)gél n 100
i ce bath, and tre‘ﬁ’t’é"d'$ T dfnited ERFER Fé‘SbEY?P“ate‘i toc /| BFeYRr#tid-(80. 1 g),
dropwi se, under rThisgelid is slusftied 3 ethyl exetatsolvOd®Mmmf, 4- phenyl -

25 6-tegy lag(]%:cg PYJs e ;
di chl oromatﬁane |s a épd)r%ps,x\j\nle?ewg\g/grzng%y%our Q’ertrgjl‘:ogilj"d The m xture
is stirred at roofR e &ine 2Nopodium Ca@%fcﬁet i(5881 Mhburkrinehe sol vent

is removed in vacumo mL), drikd beerdrggnesfitis pandade| ned0Mdd, ahget hyl

acetate, 30 %?’L?’L gﬁ% %fger}t iLal | §lwas,ﬂ§a.d wi.th.ice-cold 1IN

aqueous hydrochl or| (?org lﬁagnem um
sul fate, and evamhiswed in dacbbormthane (156r m@é pihlkmathoxyrili Bed by

flash chropmt ogr &3kolane (40Sik) candhﬁé@me%lnbn@eeiﬁ& (Pmb) &e give
107.1 g of 35 the title £onpo el |l ow oil l.ica; err] 0. 4;
1% net hanol , 99% &0 FEFBFAT %E g"’ép%cqary é?’@c?‘?"é‘h re is VBSHEdat | on) (VS
(EI)) 327 (Nl 26M1%p,2H4$o@1ﬁﬁ@¢arbonate (150 mL), dried over magnesium
sulfate, filtered, and evaporated to leave a yellow
oil. This o0il 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 mIi) . The mixture is extracted with
25 dichloromethane (3 x 300 mL), the extracts dried over
magnesium sulfate, filtered, and evaporated. The
residue is purified by-Eolumn chromatography on silica
gel (250 g TLC grade) eluting with 50% ethyl
acetate/hexane to give a yellow wax (39.40 g).
30 Rotation +15.2° (c = 1.00, methanol).

 EXAMPLE D
(R) -3-phenvl-3-cvclohexenecarboxvlic zcid

35 Step A: Preparation of ethvl tetrzhvdro-2-oxo-2E-

pvran-3- ca;bo;zlste




- 50-. ) Step-C: Preparation of 1-(1, 4-D oxaspiro[4.5]dec-7-yl

methyl) -1, 2,3, 6-tetrahydro-4-phenyl pyridi ne A sol ution of

al umi num chl oride (14.54 g) in 500 nL of anhydrous diethyl ether is

added dropwise to 5 a suspension of lithiumalum num hydride (12.41 Qg)

I n 500 nL of te.trahydrofuran The m xture is stirred at '

roomtenperature for 30 minutes. A sol uti ongpf

~1-(1, 4-di oxaspiro[ 4. 5] dec-7-yl carbonyl) -

1,2, 3, 6-tetrahydro- 4- pheditmpdadiing3( 8t 6p By dfsddBred itD absolate

tetrahydrofuran | ?ggg S Th tirred at room

t enperat ure overn;étg-j angéd)%) \indes ﬁlg}o%écj %ﬁ%ytr%:earsé)flﬁxl%lgadf'fl on of 13

m. of water, congent kA Mpdes wacnm25wm&u§as@mnmehyaemue

Zolhutlon TPe rd%mt tw&lréﬁblular&oh& 3hir5eg) adrd QB to thkesBeidt UrTﬁ for
ours ere I ou cel. concentra I n vacup, e

title conpo nd is® %c}g][ %&I}J‘ de® b‘n?‘QEhﬁos%u%Pso% 3§ 3’1‘?[3':? | PBWABi P2 si | i ca:

Rl err] 0.2; 1%bath at [@RUf4hol EtBagethiordisriled offf thro®yem D

Prepar ation of 3- O T 1|Hdwdar1%réuﬂh331’mn&(£ﬂ'|)80 95°C aur];ng 30 minutes
pyri-di nyl') met hyl ]&/,PC' ohexanone A solution o

1- (1, 4- di oxaspi ro &ollected). The oil bath temperature is then
yl met hyl )-1, 2, 3, &naaiem#eﬂjm 4sphenghPpydishiia atS qpiCnl) is colXMbekdq) in

500 ni of agetong, }% Hoom. O 188N Ribing, ggdaegei%e A d

solution is reflu rogen, ol'vent is
evaporated in vadi &'ﬁéc‘ilon mlﬁé???t#%mlﬁﬁ Fne; ﬁyﬂ-u‘aeétmfé? dliarhel

amoni um . fetdieaxi(d@osalyt i Othe chwﬁamﬁc feite2ed asd C&ﬂ@%dl\i%&
R b OIS PR G A il L i (O
el ectron ionizat istATEER) w268 varer (80 mIJi1@nd agetic0dedd (8 mL) and '
15 the mixture is extracted with diethyl ether (100 mL).

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-2E-

pyran-3-carboxylate (9.1 g), bp 115-118°C (0.5 mm/Hg).

@

20
Step B: Preparation of 3-(benzoyimethyl)tetrahydro-2K-
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
(10 mL) with stirring under nitrogen. The mixture 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.% hours.
(NOTE: exotherm occurs with some material boiling up
into the .condenser. zit for initial reaction to.
subside before heating.) The cooled mixture is
partitioned between diethyl ether (150 mL) ané cilute
aqueous potassium carbonate (100 mL, ~3%). The ether
lajer is washed with 10% aqueous potassium carbcanate,

(V8]
w



- 51 - EXAVPLE B 3-

[ 4(2- Pyrldlnyl) )p|pera2|nyl]nethyl]cyclohexanone Step A
Preparation of 1-(1,4-D oxaspiro[4,5]dec-7- 5 S

yl carbonyl ) -4-(2-pyridi nyl) pi perazi ne From

1, 4- di oxaspi ro[ 4. 5] decane- 7-car boxylic acid (Exanple A, Step A) (10
g), triethylamne (8 g), i sobutyl chloroformate (7.9 g) and

1- (2-pyridyl)piperazine (8.3 g) using the-gw-ocedure of 10 - Exanple A
Step B is obtained 9.8 g of the title conpound as an oi

Step B: Prepar aFRbRT of SatyHatedasguesHrr 6pAiwp iloride, and dyiedthyl) - 4-

I(2 hpyri d: nyl) poperamgaeeéﬁm sulfate. Frmaém?dmmlehkembdéd(z[éﬁ@ﬁg) .

i t hi um al um nu b, 0XASPidL O ec-7-

yl car bonyl ) - 4- (g%a uu!alnyl plpera2|nea%éﬁq§%i%3l'(% gb gfégﬁ ing the

procedure of Exaﬁgh‘ﬂﬁs ) S Fptdnred with tmaém@fgsaas(gommt hindl tle

?gwppsung asI ;an oi|lM Birochlorid® aai@t r(}?@ ey ldirid)heaf:eé tblfefiux on
ridinyl)pipg y cl.ohexgnong rom

1- (1, 4- di oxaspi rd x{xﬁ:s?ﬁi%th]asﬁ fec ﬁm??r i% ;Qlours q’gﬁyF?HW‘}fﬁfdﬁkl ne

(Step B) (8.4 g)imrkempred urder0¥aesum andqieowrestigde otsl extxacmd sol ution

using the procedpfh dichlordmeExane! 2 Ac s%t%&,)D '*I’nQbéféff@\: Gt Qg the

title conpound as a white_solid; 86- 90
EXAMPLE C ver magnesium sulfate an concentrated under vacuum to
10 afford an oil (5.70 g) which is crystallized from 1:1

hexane: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: Preparation of 3-phenyl-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 170°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
dimethylsulféxidé (18.6 mL of 2 M, prepared by
dissolving sodium hydride in dimethylsulfoxide at 80°C
over 1 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 80°C. The residue is partitioned between
dichloromethane (100 ml) and water (100 mL) containing
potassium carbonate (2 g). The agqueous layer is washeZ
35 with dichloromethane (50 mL), then acidified with
concentrated hydrochloric acid and extracted with
dichloromethane (2 x 70 mL). The extract is dried over



30 (R) 1, 2, 3, 6-Tetrahydr o- 4- phenyl - 1-[ ( 3-

oxocyclohexane)nethyl]pyrld|ne Di cycl ohexyl carbodi i m de (41.53
g) in di chl oronet hane (400 nlL) is added to (R)-3-

oxocycl ohexanecar boxylic acid,” brucine salt (Numata, 35 A, et al,
Yakuaaku Zasshi, Part 2(1):1298-1305 (1968)) (98.22 g),

1, 2, 3, 6-t et rahydro- 4- phenyl pyri di ne hydrochl ori de (39.39 @),

hydr oxybenzotri azol e hydrate -55-

-52- (27._20 g%i and irietQé%§nine 28. 07 i n
dlchloronethane (PEEBERLYMa AU 75 dVﬁ?ﬁ&ﬁ FteaT?Eﬁe’ vacuumtet yre s
filtered and evapeffoed &o aibr (W7&at)i.d. The oil idhissimd itthrioaghl urried in

ethyl acetate (10Q9;8Ld.qe19(25 %flékﬁgﬁfq_nggggfg%ﬂjgéﬁylhé%SQ%E%or|c acid

(2 x 500 nm), 2N sodi um tarbonat Iﬁg
over magnesi um sufPRERNLFRFRD e TR @ S (vadHlat eFrisurasiensef 87 g

of an oil. Bhis othissmaterial ﬁmmﬂmedumﬂmdmefOt@mﬁﬂﬁﬂﬁefﬁiéﬁ By) With
2- met hoxy-1, 3- 10 X 0 nd f Qnic m.) at
room t enper at ur e ddl%ﬂc)fg g %heéceénén% x‘?"? é“il sg%éﬂggﬁsla o2"s¢ R Fﬁy%l\f}sodl um
carbonate (150 nLFYC%@h%E?QﬁRﬁrhﬂﬁyiaﬂ aeid as a whillef sodidfiltered, and

fv?po[] a:j edfto Ie(zoomyeiim Additi®nhi Eﬁtfrﬁl (s 4|g| gsol veﬂ 11 n de (7. 48
etra roruran 0 | I Um a nu ri de
oy 1Ot MR AT 365 SR IBRR, ek iPHHSR AR o |

trichl ori d&0 (8. 76syupernatsttersqli®dom roaf BLerr] C, -and stirred at
O[err]C for 2 hours. Water (2 nL) and 25% sodi um hydr oxi de (10 nlL)
are added and the_m xture is _20 filtered and evaporated. The residue

Step D: Resolutlon of 3-phenvyl-3- cvclohexenecarboxv11

was heated to
acid

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

is Step C) is dissolved in 2-butanone (20 mL) and (S)-q-
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 77-80°C. i - *
EXAMPLE E

30 3-phenyvl-3-cyclopentenecarboxylic scid

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

hydrochloric acid (0.20 mL) at 50°C while ethy- vinyl
ether (55 mL) is adand over 2 hours. The mixture is
then heated at 80°C for 2 hours. The mixture i

t»
m



ref L.ux -i n acetone (300 nL) and 2N hydrochloric acid (300.nL) for 6

hours. The solvent is nostly:- evaporated .and the residue treated with
2N sodi um car bonat e (500 nL). The m xture-is extracted with 25
di chl oronet hane (3 x 300 nlL), the extracts dried over magnesi um
sulfate, filtered, -and evaporated. The residue is purified by colum
chronatography on silica gel (250 g TLC grade) eluting with 50%
et hyl acet at e/ hexane to give a yellog%yax (39.40 g) 30 Rot at i on
EXAMPLE D

+15.2[err] (c = 1.00, nethanol).

(R) - 3- phenyl - 3- cycﬂﬁ@&%ﬁﬁ@&b&mmé&'H:ugeﬁon ) §£&puﬁ_= eI &AREAt i on of

t hyl tetrahyd - 3-
Toa A g R g e 108 AU el et esEab s dive

ethanol (60 mL) urvdes gl bEogecoborl édre cddl.ut IAOpOt‘BlOD. (10.5 gandent r at ed

under vacuum Die rbgn éé&zlgf)u r | act.one
(11.5 g) are addega ems}oﬁégr rggdl(&ﬁqs Ao é’aétqﬁégsgl f1lijitf}'on S
heated on arP oi| 1ice aCEtB%?hb%&h:HRﬂﬁﬁ'FFGr°EFHano$ $%$Xﬂ¥ﬂﬁhﬂu@d(é$fni

through a oZ- LWwe MNLh WeéstHraEs) del uaaeat dB@p%éer Heepdgi B8 30
A e A LI T N
120[err]C. A soIE&ltﬁﬁﬂsf@nrlﬁup#ﬂﬂ§e§l§Fﬂ|&am$%hwlene v-butymrelaechone on
mxture is cool ed(gngsdyj UiekeMridhydir@icivthn (20 mL) is added, keeping

i0 the intermnal temperature below -64°C. The mixture is
‘stirred for 30 minutes and warmed to -50°C. ‘Saturated
aqueous ammonium chloride (100 mL) is added andé the
mixture stirred for 5 minutes. The mixture is
extracted with ether (2 x 200 mL), the extracts cdriec.

15 over magnesium sulfate, filtered, and evaporated. Th
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 120-180°C/1 mmHg
to give 8.61 g of an oil which solidified on standinc.
This solid is recrystallized from ethyl acetate/hexane
to give 6.27 g of 3-(benzoylmethylf—4,S-dihydro-z(BH)-

25 furanone; mp 77-78°C.

o

Step B: Preparation of 3-phenyl-3- -~
cvclopentenecarboxylic acid
3- (Benzoylmethyl) -4, 5-dihydro-2 (3H) - furancne
30 (5.00 g, Step A) and triphenylphosphine hydrobromide
(8.41 g) are mixed and heated to 170°C in an oil batx
under nitrogen for 1 hour. The mixture is cooled anz
powdered. The powder is dissolved in dimethylsulfoxids
(50 mL) and diluted with tetrahydrofuran (30 mi;. T==
35 solution is stirred under nitrogen and cooled iz an
ice-bath. Dimsyl sodium (25 mL of 2 M, see Example Z,
Step C) is added dropwise over 20 minutes'keeping tks



ether (100 nmL). The mxture is filtered and the solid _ | residue is

washed with ether. The solid residue is stirred with water (80 nli)
and acetic acid (8 nL) and 15 the mxture is extracted with diethyl
ether (100 nL). . The extract is dried over magnesi um sul fate and
concentrated to afford an oil (13.1 g). Short path vacuum
distillation gives ethyl tetrahydro-2-oxo--3H- pyr an- 3- car boxyl at e
(9.1 g), bp 115-118[err]C (0.5 mmHg). 20 Step B: Preparation of .

3- (benzoyl net hyl )inftengald terperature belyw adL.onFhe mixture is Et hyl -

tetrahydro 2- 0X0- s?ﬂ-ﬂgggdaré@ggarcbgwlgtﬁours and (t41e3§og),ehgstetrahydr of ur an
(10 m) is added dr opwi se 25 |um dr| gt& Hp‘g of 60%d|sper3|on
d

inoil, IR S - he;ﬁﬁefﬁ 1b%n’dse e alf (10
m.) w th stirri ng:qnmm:umgt saganated’tmqunouajmamm bicarbetate euwmmu gas

evol ution (gl nos a)n(?c%éﬁ;?%ctteﬁeglgh d:.chJ)ord?J ngerg'@%)g 411091%6;

kugel rohr distilled prior I n tetrahydrofuran
added, and the extracisy ffPe VAShed Wi GH lanteopaupaEs RABYE f or 2.5

hotJr st . ; (NCBIiEan_—wat ta][&erm Qﬁéuifuduﬂ& 1sgEshater vashdiviitig gpf

I NtO e condens | ni r.e e ore
heating.) The c &ngﬁ%ﬁowggxgn%?%@ k) %glrdt %I%ié de%e‘fj\‘/\%%ﬁé)% %[ f?‘t

(150 ni) and dil dydrochlorigqactds pBieadguerisal BYATS e (ctmactegy) . The

et her 10 | ayesths d\i@ﬁmséomeﬁﬂaa@%s 30 $20HS,) pomés’éxmacaréafa&aba
-54- wat er, saturat ed ’gjnfous %o |um ahl oride, and t(;lerd %d

over magnesi um sQVEA BRIPRELEE) Temia % evapora

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.




vacuumto afford an orange-red oil (6.58 g). The oil (6.17 g) is
stirred with tetrahydrofuran (50 niL) and 5 1 M hydrochloric acid (50
m.) and heated to reflux on an oil bath at 79[e_TTf7fTﬁ‘ﬂ¥}4%%#4L__

The tetrahydrofuran is removed under vacuum and }ﬂgmwg

extracted with dichloromethane (2 x 50 nL). The e
over magnesi um sul fate and concentrated under vacuumto “1 E ’
oil (5.70 g which is crystallized from1:1 i hexané!

(30 nmL). The crystals-are filtered58f-f, washed with 1:1
hexane: et hyl acetate, and hexane and vacuumdried to give 2.59 g of
3- (benzoylnethyl)tetrahydro-ZFLpyran-2-5ﬁ@I5§ a white 15 solid; np
93-94[err]C. Step C. Preparation of 3-phenyl-

cycl ohexenecarboxylic

3- (Benzoylnethyl)tetra ;ﬁﬂg piss dp?Faﬁo %%ﬁeﬁo (4.05 g) and

- triphenyl phosphoni um hydr obrom de (6.38 Q) are thoroughly m xed and
heat ed under nitrogen with stirripgopyan oil bath at 170[err[xC for
2 hours. Upon cooling, the glassy solid is powdered and di ssolved in
dry dinethyl sul foxide (50 nL) and dry tetrahydrofuran 25 (30 M) is
added. _The sol ution woersdheld i® 10[err]C and stirred under
nitrogen while dinsyl sodiumin . digpthylsulfoxide (18.6 nmL of 2 M
prepared by di ssol ving sodi um hydride in di nmethyl sul foxi de at
80[err]C over 1 to 2 hours) is adde pwi se at <18[err]C. The 30
solution is stirred at 25[err]C for 2 hour t he

di met hyl sul foxide is distilled off under vacGﬁﬁ%at up to 80[err]C
The residue is partitioned between di chl or onet hane (100 nL) and
water (100 nL) containinc pot assi um carbonate (2 g). The aqueous

| ayer is washed 35 W twhettein ® dnetahgie £50 Bi) o Repyadbdh$l edrwit h

concentr at hydrochl ori c an t t i ahl t hane (2
) X He ot L act 1 & 26, & 20024 364 BUnPh Hupst stuced! BY! EALE
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,

10 ' 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

15 lower alkyl or halogen, 2-, 4-, or
'S-thiazolyl, or 2-, 4-, or 5-thiazolyl
sﬁbstituted by lower alkyl or halogen,
3-indolyl, 2-, 3-, or 4-guinolinyl, and

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

R

20 _ ]Z;_Bh—- wherein R and m are as defined
CH2)

above,

THIS SHEET HAS BEEN

T O ——
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-55- oy magnesi um sul fate and concentrat ed under vacuumto

afford an oil (3.76 g). The oil is washed through silica gel (25
g with 1:1 chloroformethyl acetate and- concentrated to give a
solid (2.56 g). Trituration of 5 this materi al ﬂ‘h!&)ﬁzeaﬁatneeﬁa laaé

t et rahydr of uran by addi tion of hexane (30 nmL) ‘gq
3- phenyl - 3- cycl ohexenecar boxylic aggd as a mhlt
+111-112[err]C. Additional material (0.45 g;

i

obt ai ned upon concentrating the 10 super nat ant solutlon to 5 nL.

Step D Resol ution of 3-phgnyl-3-cycl ohexenecar boxylic acid

3- Phenyl - 3-cycl ohexenecar boxylic acid (8.1 g, 15 Step C) is dissolved

in 2-butanone (20 nL) and ( - nmet hyl benzyl am ne (4.85 g) in

2- but anone (10 nl) added. hewaakémrlecarm nala2® asddegBifed- but anone
(200 m.) is added and €theénm x hegied to dissolve the salt. The

salt recrystallizes on cooling to 25 errTC and it is 20 col l ected and

NBFQR . The salt is recrystallized 5
3.14 g of a white powder. The powder
ate and washed wi th 2N hydrochl oric acid.

dried to give 10.02 g of the
times from 2-butanone to gi
is slurried in et hyl

The ethyl acetate |ayer is dkjethover nagnesi um 25 sulfate, filtered,
and evaporated to give (R)-3-phenyl -wherein RB-J@y@IsoHeienedaame;d ic acid as
a white pogpser; vy 77-80[err] C

EXAMPLE E 30 3 -phenyl - 3-cycl opent enecar boxylic acid

-—Ni:i>F-R wherein R is as defined above or

N\

—N N-R wherein R is as defined above; and
corresponding isomers thereof; or a
pharmaceutically acceptable acid

30 ‘addition salt thereof.

2. 4 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,

n

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 S5-pyrimidinyl,
10 2-, 3-, or 4-quinolinyl, 3-indolyl, or

0“'\0

A A
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Step A: :Preparation of 3-(benzoyl nethyl)-4,5-dihydro- 2 (3H

- furanone Mandel onitrile (66.5 g) is stirred with 1 M
hydrochloric acid (0.20 nL) at 50[err]C while ethyl vinyl" et her (55
m.) is added over 2 hours. The m xture is then heated at 80[err]C
for 2 hours. The m xture is

- 56- fractionally distilled (kugel r ohr) and t he fractlon
distilling at 100-120[err]C/ 0.8 nmHg col lected to give 74.8 g of a
colorless oil. A portion (10.5 g) is stirred in tetrahydrofuran
(125 m.) and cooled in a dry 5 i ce/ acelbne bath under nj gen
n-Butyllithium (33 nl p is an Bicehdd We B ggxgneasad iy8 lgddedzq@WRSG,
keeping the - i nt.ernal tenperat bel o 65[err|C. Th ture is
stirred for 15 ni nutes® %‘?ﬁef%ﬁ]l%étshéﬁgﬁﬁe? #"i V&yut yr ol act one

(5.08 g) in tetrahydrofuran (20 nL) is added, keeping 10 t he internal
tenperat ure bel ow - 64[erdd &8 ggb§hgﬁs LS claim 2, shi {hgdnfor 30 mnutes

and warnmed to -50 err]C S turate %geous dmmont um chl ori de (100
nL) is added and the R is Phegwili,pBesyi  FalFtiguted PKuRRER - IREOIRI ure i s

extracted with ether (2 x Zafrzvimethbhe, esttifstcr Garadldber allopler gEwgnesi um
sulfate, filtered, and eva te IS stirred in
et hanol (45 nL) with 5% sul%%rn% gr d}'_ fowerc? Eg %’k‘)d"ﬂ?b §206m nutes. Water

(250 nm.) isSadded aﬁdpwwédmlxt%r ecrd T 1wi heyrimidinglm (3 x 100
m), : the extracts dmi gqlgwg_nyagn;esmamgql bate, filtered, 20 and
evaporated. The residue is heated to 140[ for 40 ninutes and

kugel rohr distilled at 120-180[err]C 1

m is an integer of 2; and Y is -—N<::>>-R

wherein R is as defined above.

4. A compound according to Claim 3 selected from the
"group consisting of: '
(x)-1,2,3,6-Tetrahydro-4 phenyl -1-[(3-phenyl
3?cyclohexen-l-yl)methyl]pledlne;
5 (£)-1,2,3,6-Tetrahydro-4-phenyl-1-[(3-phenyl
2-cyclohexen-1-yl)methyl]pyridine; :
(+)-1,2,3,6-Tetrahydro-4-phenyl-1-[[3-(2-
thienyl)-3-cyclohexen-1-yl]methyl]lpyridine;
(#)-1,2,3,6-Tetrahydro-4-phenyl-1-[[3-(2-
10 . thienyl)-2-cyclohexen-1-yl]lmethyl]lpyridine;
(£)-1-[[3-(4-Fluorophenyl) -3-cyclohexen-1-
yllmethyl] -1,2,3,6-tetrahydro-4-phenylpyridine;
(+)-1-[[3-(4-Fluorophenyl)-2-cyclohexen-1-
yllmethyl-1,2,3,6-tetrahydro-4-phenylpyridine;
15 (+)-1,2,3,6-Tetrghydro-4-phenyl-1- [ (3-pheny-
3-cyclohexen-1-yl)methyl]pyridine;
(-)-1,2,3,6-Tetrahydro-4-phenyl-1- [(1 pheny.
3-cyclohexen-l-yl)methyl}pyrlcln-n
(R)-1-[[3-(4-chlorophenyl) - 3.cyclohexen i-
20 yllmethyl]l-1,2,3,6-tetrahydro-4 phenylpyrﬂaln

* c L L] s *



to give ,8.61 g of an oil which solidified on standing. : This solid is
recrystallized fromethyl acetate/hexane ~to give 6.27 g of

3- (benzoyl net hyl ) -4, 5-di hydro-2(3H)- 25 furanone; np 77-79[err]C.

Step B: Preparation of 3-phenyl-3- cycl opent enecar boxyl i c acid

3- (Benzoyl net hyl ) -4, 5-di hydr o- 2(3H) - f uranone 30 (5.00 g, Step A) and
tri phenyl phosphi ne hydrobrom de (8.41 g) are m xed and heated to
170[err]C in an oil bath under nitrégen for 1 hour. The m xture is
cool ed and powder ed._ The powder is dissolved in dinethylsulfoxide
(50 mL) and diluted with tdR aﬁyéf%fLﬁath(oam#@flﬁné-%clohew-eri onis
stirred under nitrogeylamdthed] ell, 2,3 26 tetrahydroe4bphényldfiRdnesodi um (25
nm. of 2 M see Exanple D, el ep, @] [ QDWW r..20 mnutes
keepi ng t he (R) li%ﬁirﬁ%ﬁ%T%%fggggg%g %e%%%ﬁ%%%%?rﬁc. The
mxture is st | Y1 &BehPYDhf br3 |G §-detrahydrs - 4rehenel pysliddnes
evapor at e@s The residue i S{Ryenj2MB vd-detwahearo89- rl- (4- cont ai ni ng

G chl or ot hane. (3 x BECRPSALANY & lefeen 2yl BRRETCHTN TR 1 it
aqueous sodi um pPher¥ipywitdine ;The aqueous | ayers are washed with
di chl oromet hane (30 nl) angrpoi & f3,0d ceekBnga@PSeRIFdBA -1- [[3- (Bydrochloric

o1 e aqueous | avetsedff) SRS A0 o il Eapariet ane (3 x 50
evaporated@%to a motwlowdragtlorikde;oi | i's washed through silica gel (30
9 - (R)-1,2,3,6-tetrahydro-4-phenyl-1-[[3-(2-
thienyl)-2-cyclohexen-l-yl]methyljpyridine
monohydrochloride;
) (R)-1,2,3,6-tetrahydro-1-[[3-(4-
35 methoxyphenyl) -3-cyclohexen-1-ylimethyl] -4-
phenylpyridine monohydrochloride;
(R)-3-[5-[(3,6-dihydro-4-phenyl-1(2E) -
pyridinyl)methyl] -1-cyclohexen-1-yl]lpyridine
monchydrochloride; '
40 (R)-3-[3-[(3,6-dihydro-4-phenyl-1(2H) -
- pyridinyl)methyl]-1-cyclohexén-1-yl]pyridine
dihydrochloride;
(R)-1,2,3,6-tetrahydro-1-[[3-(2-
: methylphenyl)-2-c?clohexen-1-yl]methyl]-4-
45 phenylpyridine; .
| (R)-1,2,3,6-tetrahydro-1-[[3-(2-
methylphenyl) -3-cyclohexen-1-yllmethyl] -4-
phenylpyridine;
(R)-5-[5-[(3,6-dihydro-4-phenyl-1(2K) -
50 pyridinyl)methyl] -1-cyclohexen-1-yl]pyrimidine
monohydrochloride;
(R)-5-[3-[(3,6-dihydro-4-phenyl-1(2E) -
pyridinyl)methyl]-1-cyclohexeﬁ-l-yl]pyrimidine
dihydrochloride; '
"(R)-1,2,3,6-tetrahydro-4-phenyl-1-[[3-(3-
thienyl) -2-cyclohexen-1-yl]methyl] pyridine;

tn
n

U
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witht2:1 chl orof orm et hyl

acetate to give 3.1 g of

3- phenyl - 3- cycrﬁﬁéﬁréﬁétarbvxyrfc~acid as a brown 15 sol i d.
- 58 - THE CLAI-M;; SHEE N BYG, TéBIE |LNVENTI ON ARE AS FOLLOWG: -* 1. A

conpound of Fornui
wherein Z is [err

el

Z-CHerr]-Y I

Ul'l" ,lwmtvherel n Ris aryl, 2-, 3-, or 4-pyridinyl or
ubstltuted by Iomer aIkyI | ower

2_

alkoxy, hydroxy, or hal ogen, 2-, 4-, 5- pyr|n1d|nyl or 2-, 4-, or
5- pyri m di nyl substituted by. Iomer' kyl , | ower al koxy,

hydroxy, or hal ogen, 2-pyrazinyl or 2-pyrazrhyl substituted by

| ower alkyl, lower alkoxy, (gry-.s- (5@ @X¥inGharbak GHethy121 @3- thienyl or
2- or

pyridinyl)methyl] -1-cyclohexen-1-yl]-N,N-

dimethylbenzeneamine;

60

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

pyridlnyl)methyl] -l1-cyclohexen-1-yl]-N,N-~
dimethylbenzeneamine;

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

pyrldlnyl)methyl] -1-cyclohexen-1-yl] -quinoline;

65

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

pyridinyl)methyl] -1-cyclchexen-1-yl] -quinoline;

(R{-l-[[B-(l,3-benzodioxol-5-yl)-3-

cyclohexen-1-yllmethyl] -1,2,3,6-tetrahydro-4-
phenylpyridine monohydrochloride;

70

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

pyridinyl)methyl}cyclohexyl]benzamide;

(1R-Cis)-1,2,3,6-tetrahydro-4-phenyl-1-{(3-

phenylcyclohexyl)methyl] pyridine
monohydrochloride;

75

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

phenylcyclohexyl)methyl] pyridine
monohydrochloride;

(£)-1,2,3,6-tetrahydro-1-[(3-phenyl-3-

cyclohexen-1-yl)methyl] -4- (2-thienyl)pyridine
80 monohydrochloride; and

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

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

5. A compound having the name (+)-1,2,3,6-Tetrahydr:
4-phenyl-1-[(3-phenyl-3-cyclchexen-1-
yl)methyl]pyridine.

6. A compound according to Claim 1, in which
R is phenyl, phenyl substituted by lower alkyZ,

* ¢ L K 5 %

lower alkoxy, lower dialkoxy, halogen,

hydroxy, dihydroxy, amino, lower alkyl amin
lower dialkyl amino, 2- or 3-pyridyl, 2- <
3-pyridyl substituted by lower alkyl, lower




3-thLeHyf,substituted by | ower. al kyl, | ower al koxy or_hal ogen, 2-

or 3-furanyl or 2- or 3-furanyl substituted by | ower. aIkyI or
hal ogen, 2-, 4-, or 5-thiazolyl, or 4-, or -t’ﬂm BeenR
substituted by | ower al kyl or hal ogen, 3 |ndonI 2

4- qui nol i nyl or [err] , and. mis an integer

[err]. wherein R and mare as defined

above, | - - 5a-- |
' lower alkoxy, or halogen, 2- or 3-thienyl, 2-
or 3-thienyl substituted by lower alkyl,
lower alkoxy, or halogen, 2-, 3- or
10 5-pyrimidinyl, 2-, 3- or 4-quinolinyl,
3-indolyl, or

P\

0]

LYY

m is an integer of 1 or 2; and Y is —x N-R
wherein R is as defined above.

7. A compound according to Claim €, in which
R is phenyl, phenyl substituted by para-halogen,
para-methoxy, ortho or para lower alkyl, parz
mono- or di-lower alkyl amino, 2- or

5 _ 3-pyridyl, 2- or 3-thienyl, 5-pyrimidinyl,
3-quinolinyl, 3-indolyl or
: o—
o

m is an integer of 2; and ¥ is —N N=R
wherein R is as defined above.

8. A compound according to Claim 7 selected from the
group consisting of: o
(i)-1-[(3-Phenyl-3-cyclohexen-l-yl)methyl]-4-
(2-pyridinyl)piperazine; '
5 ' (¢)-1-[(3-Phenyl-2-cyclohexen-1-yl)methyl] -4-
(2-pyridinyl)piperazine;
(£)-1-[[3- (4-Fluorophenyl) -3-cyclohexen-1-
yl)lmethyl] -4- (2-pyridinyl)piperazine;
(x)-1-[[3-(4-Fluorophenyl)-2-cyclohexen-1-
yl]methyl]-4-(2-pyridinyl)piperazine;

-+
o
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V\A:IE[Ei n R-and mare as defined C[err] - above, or

[err] wherein R is as defined above; Yis [err]

wherein R is as defined above or -N N-R WSB! §ie HE Bean Rsplaced
defi ned above; and correspondi ng i sonmers therg i ¥

phar maceutical |y acceptable acid addi tion sal mE“HmHm ﬂiﬂa

A conpound according to aim1, in which R is phenyl; -

substituted by |ower alkyl, ) | oner al ko®R¢; | ower dial koxy, hal ogen,

oy, i hydroxy. - am no. | overggli 3G o copaonbRiStadh L il R0
al koxy, or hal ogen, 2- or 32-pyedgliipyl)piwerazine; 3-thienyl substituted
tZJ_y Ig\_Ner al kyl,_IO}N_er s ?EFOXYPht%yMDQ@nph%hyléfB-eﬁcf)éh?é(ié.rmlqi nyl,
' , Or.4-quinolinyl, Bfl?mgtﬁyllggpéggéine dihydrochloride;
15 (:)-2-[4-t[3-phenyl-B—cyclohexen-l-
. yl)methyl] -1-piperazinyl]l pyrimidine; and
(z)-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
5 host suffering therefrom a therapeutic effective
amount of a compound according to Claim 1 in uxnit

\0
L]

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.

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

12. A method of preparing a compound having the
Formula Ia

Z2-CH,-Y ' Iz

THIS SHEET HAS BEEN

REPLACED S
= | N NAA] 0 AR A
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-60- . mis an integer of 1 or 2; and Y is [err]

wherein R is as defined above. 3. A conpound according to Caim
2, in which R is phenyl, phenyl substituted by para-hal ogen,
par a- net hoxy, ortho or para |ower alkyl, para nono- or

di -1 ower al kyl am no, 2- or 5 _ 3-pyridyl, 2- or 3-thienyl,
5-pyri mdinyl, 3-quinolinyl, 3-indolyl or [err]

mis an integer of 2; and Y is-[err] wherein R is as defined
above. 4. A conpound according t85C1a|n13 sel ected fromthe

group consisting of: yperein z2 i

()-1, 2, 3, 6-Tetrahydro-4-phenyl - 1.7(3 phe

3-cycl ohexen-1-yl)methyl ] pyridine; 5

()-1, 2, 3, 6-Tetrahydr o- 4- phenyl - 1-[ ( 3- phen

2-cycl ohexen-1-yl ) net hyl ] pyri di ne; : CH, ) :

()-1, 2, 3, 6-Tetrahydro- 4-phenyl -1-[[3-(2-. " t hienyl) -3-
cyclohexen- 1-yl] methyl] pyridine;

()-1,2, 3, 65Tet r ahydr owhepbenyk - is [d141,22-103-, or a-pf¥@nhl or 2-,

"2 cyclohexen 1- yl]nEthyl]gyrldlnepyrldlnyl substituted by lower

alkyl, lower alkoxy, hydroxy, or halogen, 2-,
4-, or 5-pyrimidinyl or 2-, 4-, or
5-pyrimidinyl substituted by lower alkyl,

10 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 zalkyl or halogen, 2- or

15 i 3-furanyl or 2- or 3-furanyl substituted by
lower alkyl or halogenm, 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

20 an integer of 1, 2, or 3, and

R

52)1:

wherein R and m are as defined above;

- f "“O’R

wherein R is as defined above or

Y is

—N N=R

—/

wherein R is as defined above; and corresponding

* c L N S *



(Terr])>1-[[ 3- (4-Fl uorophenyl) - 3-cycl ohexen- 1-
ylrnethyl]-l,z 3, 6-tetrahydro-4-phenyl pyri di ne;
()-21-[[3-(4-Fl uorophenyl)-2-cycl ohexen-1-
yl ] et hyl -1, 2, 3, 6-tetrahydro-4-phenyl pyridi ne; 15
(+)-1, 2, 3, 6-Tetrahydr o- 4- phenyl - 1- [ ( 3- phenyl '
3-cycl ohexen- 1-yl) net hyl | pyri di ne; _
(-)-1, 2, 3, 6-Tetrahydr o- 4- phenyl - 1-[ ( 3- phenyl -66- i
3-cyc|ohexen §H¥I)nethyl]pyr|dlne
(R -1-[[3-( or ophenyl ) - 3- cyEPRFRS drfiegeafy or a pharmaceutically
3(/:?% m:eit [13[/I ] (1 2h|3 6- tﬁt r ahydr o- aﬂecpéptrakb]m/radﬂme,ddltlon salt thereof

- 3-(4-chl orophenyl)-2-c
yl]nmethyl]-1, 2,3, 6-tetrahydro- % eny pyrl(ftlng 2 compound of Formula II
(R -1-[[3-(4-fluorophenyl)-3-cycl ohexen-1-
yl]methyl]-1, 2, 3, 6-tetrahydro-4-phenyl pyri 25
(R-1,2,3,6-tetrahydro-1-[[3-(4-
met hyl phenyl ) - 3- cycl ohexen-1-yl ] net hyl ] - 4- CHy—Y phenylpyridine;II
(R -1, 2,3, 6-tetrahydro-4-phenyl-1-[[3-(2- CH2) m
t hi enyl) - 3-cycl ohexen- 1- yI]nEthyI]pyrldlne 30 nmonohydr ochl ori de;
(R -1, 2, 3,6-tetrahydro- 4 82 s s
t hi enyl ) - 2-cycl ohexen-1-y %;I ’HW’] %‘% i g& s defined abgye WEEPORh| ori de;
(R -1, 2, 3, 6-t&0rahydr o- 1- ¢¢ipgund 3 Formula III
nmet hoxyphenyl ) - 3- cycl ohexen- 1-yl ] net hyl ] - 4- phenylpyridine
nonohydr ochl ori de; (R -3-[5- [&3 6- di hydr o- 4- phenyl - FD-

pyr|d|nyl)nethyl] 1- cyclohexen 1- yI]pyr|d|ne nnnohydrochlo Te;

whereln 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 Iz and,
35 if desired, converting a compound of Formula Iz to
a corresponding pharmaceutically acceptable acid
addition salt by conventional means and, if so
desired, converting the corresponding
pharmaceutically acceptable acid addition salt to

40 ' a compound of Formula Ia by conventional means.

13. A method of preparing a compound having the
Formula Ib

zP-CH,-Y? Ib

wherein 2P is
R

Caéi‘

wherein R is aryl, 2-, 3-, or 4-pyridiny1 or 2-,
3-, or 4-pyridinyl substituted by lower
alkyl, lower alkoxy, hydroxy, or halogen, Z-,
4-, or 5-pyrimidinyl or 2-, 4-, or

t1n
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LT e

40 ¥ (R -3-[3-[(3, 6-di hydro- 4- phenyl - 1( 2H) -

pyrldlnyl)nethyl] 1-cycl ohexen- 1-yl ] pyri di ne di hydr ochl ori de;
(R -1,2,3,6-tetrahydro-1-[[3-(2- -
nethylphenyl) 2-cycl ohexen-1-yl ] nethyl]-4- 45 phenyl pyri di ne;
(R-1,2,3,6-tetrahydro-1-[[3-(2- _
nethylphenyl) 3-cycl ohexen-1-yl ] net hyl ] - 4- phenyl pyri di ne;

(R -5-[5-[(3, 6- dlhydro 4-phenyl -1(2H) - 50_¢g7.
pyridi nyl ) met hyl ] -1- cycl ohexen-1-yl ] pyri m di ne
nonohydr ochl ori de; '5-pyrimidiniyR) sobg8itBed Goyli Towlr0-a419haenyl - 1( 2H) -

di nyl thyl]-1- I di hyd hlorid
g O SRR kbl PSR o5 pytpgep, O YT OCTIOMTAS

thlenyl) - 2-cycl ohexen- 1- y#]HKﬁQ%HFV yPFd?nE¥r321nyl SUbStltutEG by
_62'_d' 1) thl](R)14[FlME161E|?rmﬁ4erpﬂ v hlxg
pyridinyl)nmethyl] -1-cyc yl be eani ne;
(R -4- [3- [(3 6-di hydroa%%%nw 51(2%}’ ytmenﬁ’p’y drzny ﬁ yl®
-1-cycl ohexen-1-yl] -N, N—SUbStlﬁuﬁéﬂh§YbeMQMéﬁHﬁﬁeOr halogen, 2- or
(R)-3-[5- 163, 6-di hydr 0- 4- phesitlan{fi 26}-2- or 5%@&f¥%¥1'ku5§&ﬁ!hled by
1-cycl ohexen- 1-yl] -quin I|ne 1 3 :
[ (3, 6-di hydr o- 4- phenyl - 1( alkyly oF
nethyl] 1- cycl ohexen- 1- y|]51QM1agblné, or 2-, 4-, or 5- thlazolyl
(R-1-[[3-(1,3- be“ZOd'0X0@u5s¥E£u§ed by  Léwerd Qi %?@ agéﬂy']
hydr.ochl or|

-1,2,3,6-tetrahydro-4- g Eé#pyrldlne nono
(1S-cis)- N-[3 [ (3, 6- di hydP5898 Ay or 4- culnolmyl 2nd m is

an integer of 1, 2, or 3, and
Y2 is

3 n,_2-,-4-, or

wherein R is as defined above; and corresponding

isomers thereof; or a pharmaceutically acceptable

acid addition salt thereof comprises reacting a
25 compound of Formula Ic

Z2-CH,-Y? _ Ic

wherein 2% and Y2 are as defined above with

hydrogen in the presence of a catalyst in a

solvent to afford a compound of Formula Ib and, if
30 ' desired, converting a compound of Formula Ib to a
correéponding pharmaceutically acceptable acid
addition szlt by conventional means and, if so
desired, converting the corresponding
pharmaceutically acceptable acid addition salt to
a compound of Formula Ib by conventionzal mezns.

(V3]
n

14. A method of preparing & compound having the
Formula Id

-
Q.

zP-CH,-Y
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(R4

pyf&dinyL) met hyl ] cycl ohexyl] benzam de;

(1R-Cis)-1,2,3,6-tetrahydro-4-phenyl -1-[(3- - phenyl cycl ohexyl ) .net hyl ]
pyri di ne nonohydr ochl ori de; _ ' :

(I R-Trans) -1, 2, 3, 6-tetrahydro- 4-phenyl -1-[ ( 3- phenyl cycl ohexyl )

met hyl ] pyridi ne nmonohydr ochl ori de; '

()-1, 2°3,6-tetrahydro-1-[(3-phenyl - 3- cycl ohexen-1-yl ) net hyl ] - 4-
(2-thienyl)pyridine monohydr ochl ori de; and ([err]) -3- [5-
[ (3, 6-di hydr o- 4- phenyl - 1(2H) - pyridinyl)r®thyl] -1-cycl ohexen-1-yl]
-1H i ndol e. 5. A conpowRer-&ayi gy sthe name (+)-1, 2, 3, 6- Tetrahydr o-

4- phenyl - 1- [ ( 3- phenyl - 3-cycl ohexen- 1- yl xmet hyl ] pyri di ne. 6. A
conmpound according to Claim1, in which RN—s phenyl , phenyl
substituted by |ower alkyl, | ower al | ower di al koxy,

hal ogen, hydroxy, dihydroxy, am no, I'sugn_alkyl am no,

| ower dial kyl amino, 2- or 3-pyridyl, 2- or 3-pyridyl substituted
by | ower al kyl, - 63- | ower al koxy,
or hal ogen, 2- Br 3-thienywhezein R is arydy, 2-{hienydr aupstitihed dy 3-gwer
al kyl, | ower al koxy, . o] : 22 - . 55 L d.di nyl,
2-, 3- or 4-quinolinyl, - qg‘gﬁ%%H§$§ﬁ§l%¥ftiégﬁtltut9d by lgwgf “flfl'

lower alkoxy, hydroxy, or halogen, 2-, 4-, or

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

substituted by lower alkyl, lower alkoxy,

10 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

15 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-ginolinyl,

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

wherein R is as defined above or

20 Y is

-—ﬁr-\h-k
wherein R is as defined above:
and corresponding isomers thereof; or a
pharmaceutically acceptable acid addition salt
25 thereof comprises reacting a compound of

Formula IV

T



mis’an integer of 1 or 2: and Y is [err] wherein R is as defined

above. * 7. A conpound according to Claim®6, in which R is phenyl,

phenyl substituted by para-hal ogen, par a- net hoxy, ortho or para

| ower al kyl, para nono- or di-Ilower al kyl am no, 2- or

3-pyridyl, 2- or 3-thienyl, 5-pyrimdinyl, 3-quinolinyl, 3-indolyl

or [err] . mis an integer of 2;_and Y is [err] wherein Ris as

defi ned above. 8. A conpound accordingto Caim7 selected fromthe

group consisting of: ()-1-[(3-Phenyl - 3-cycl ohexen-1-yl ) nmet hyl ] - 4-
R OH

(2. -pyridinyl) piperazine;

-([err])-1-[(3-Phenyl - 2-cycl ohexen-1-y thyl]h4- .(2 -pyridinyl).

pi per azi ne; () -1- [[3- (4-F By - 3-cycl ohexen- 1-IV
yl]methyl] -4- (2-pyridinyl)piperazine; \cg,)a
())-21-[[3-(4-Fl uorophenyl)-2-cycl ohexen-1- yl ] methyl] -4-

(2-pyridinyl)piperazine;
wherein R, m, and Y are as defined above with a

reducing reagent to afford a compound. of
30 Formula Id and, if desired converting a compound
of Formula Id to a corresponding pharmaceutically
acceptable acid addition salt by conventional '
means and, if so desired, converting the o
corresponding pharmaceutically acceptable acid
addition salt to a compound of Formula Id by

s
in

conventional means.

* C L M (3 * )



- 64 -, (R -1- [(3-Phenyl-3-cycl ohexen-1-yl)nethyl] -4- (2
pyridinyl) piperazine; ()-1-Phenyl -4- [(3-phenyl-3-cycl ohexen- 1-
| )Y'met hyl ] pi perazi ne di hydrochl ori de; ()-2- [4-
[ 3- phenyl - 3-cycl ohexen-1- yl) nethyl]- 1-piperazinyl]pyrimdine; and
) -1- [(3-phenyl-3-cyclopenten-1-yl)nethyl] - 4-(2-pyridinyl)piperazine.

A met hod of treating psychoses, Jypertension, gal actorrhea,
anenorrhea menstrual disorders, sexual dysfunction, Parkinson's disease,
or Huntington's chorea conpri si'ng adm nistering to a host suffering
therefroma therapeutic effective anbunt of a conpound according to any
one of clains 1 to 8 in unit dosage form 10. A nethod of treating
schi zophreni a comB-SUBSTITUTED CMGILOALKENES Add) CQIﬁIt@ALK@\NE&ref roma
t herapeutic effective amobunt of a compound accordin

AS CENTRAL NERVOUS SYSTEM A ENTS

@/-\l—|\< 1

ABSTRACT

1,3-Substituted cycloalkenes and cycloalkanes are
described, as well as methods for the prepaziation and
pharmaceutical composition of same, which are useful as
central nervous system agents and are particularly useful
— as dopaminergic, antipsychotic, and antihypertensive
agents as well as for treating hyperprolactinaemia-related
conditions and central nervous system disorders.
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aﬁ?s%ne of claimse 1 to 8 in unit dosage form 11. A pharmaceuti ca

conposition for adm nistration as a dopam nergic, antipsychotic, or
anti hypertensive agent conprising a thgrapeutic effective anount of a
conpound according to any one of claims 1 to 8 in admixture with a

phar maceut i cal tneaesﬁeaﬁahsoﬁxsfpse%ctu%hU%ahae&oﬁer bECthe 12- A
nmet hod of preparing a conpound having the Formnula la

Z[err]-CH err] cdmpounds of the ?rééent invention described hereinafter.

- 65-
aryl,

2-

3-

wherein Zerr] is [err] 5 wherein RI's
or 4-pyridi nylsmmzaw OF THE INVENTION 3-, or 4-pyridinyl

substltuted by | ower

Accordingly, the present invention is a compound

of Formula I_

wherein Z is

CHa) o

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.éubstituted 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, lower alkoxy or halogen, 2- or 3-furanyl
or 2- or 3-furanyl substitutéd 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 or 0\

|

, and
-
*™w

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

R . .
wherein R and m are as defined above,

CHz) =

REPLACEMENT SHEET
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‘alkyl, | oner al koxy, hydroxy, or hafogen, 2-, 4-, or

5-pyrimdinyl or 2-, 4-, or _ 5-pyrimdinyl substituted by
| ower al kyl, 10 | ower al koxy, hydroxy, or hal ogen, -

2- pyrazinyl or 2-pyrazinyl substltuted by | ower aIkyI

| ower al koxy, hydroxy, or -1mal ogen, 2-, or 3-thienyl or 2-
or 3-thienyl substituted by | ower alkyl or hal ogen, 2- or
15 3- fur ahRcdis )21 0, B 6 Wweanydhgdbset it phethyly-1- [ (3- :

o 5t hi asol yPHERTEEPc1 B Bichy  pui aine popsidbditpeide ¢

3-indolyl, 2-, 3-, blRAt@@nﬂM1lnﬁh3zﬁnt¢ﬁr%hYQ©0 4- phenyl Bnli{Ateger of
1, 2, or 3, argﬂlerhgi&kcl hexyl) methyl] JE1¢1 e BRSPS RPo ikl ed

above; reln I's as I'néd above

or [err] (R) -1-\{HS-@hemy} 3 wayakopaxanabove;) nafdrybl résge@ndi ng |
pyridinyl)piperazine;

(+) -1-phenyl-4- [ (3-phenyl-3-cyclohexen-1-
vl)methyll piperazine dihydrochloride;

(£)-2-{4-[(3-phenyl-3-cyclohexen-i-yl)methyl] -1-
p1perazznyl]pyr1m1d1ne,

(£)-1,2,3,6-tetrahydro-1- [(3- phenyl 3-cyclohexen-
i1-yl)methyl] -4-(2- thienyl)pyrld{ne monohydrochloride;

(+) -1- [ (3-phenyl-3-cyclopenten-1-yl)methyl] -4- (2-
pyridinyl)piperazine; and

(£)-3-([5-((3,6-dihydro-4-phenyl- 1(2H)-
pyridinyl)methyl] -1-cyclohexen-1-yl] -1H-indole;
or a pharmaceutically acceptable acid addition salt

f thereof.

Most particularly valuable is: (+)-1,2,3,6-
Tetrahydro-4-phenyl-1-[(3-phenyl-3- cyclohexen 1-
yl)methyl] pyridine.

The compounds of Formula I are valuable
dopaminergic agents. The tests employed indicate that
compounds oﬁ Fo:mula I possess dopaminergic activity.
Thus, the cémpounds 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, Biochemistry and Behavior, Vol. 8,
pages 97-99 (1978); for their ability to bind to
dopamine receptors as meaéured by their inhibition of
(3H] spiroperidol binding in a receptor assay described
by D. Grigoriadis and P. Seeman, Journal of
Neurochemistry, Vol. 44, pages 1925-1935 (1985); and

for their ability to effect dopamine synthesis in rats
according to the protocol described by J. R. Walters

and R. H. Roth, Naunyn-Schmiedeberg’s Arghiiegwofm——m—
REPLACEMENT SHEET
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-66-+ 25 | somers thereof; or a pharnaceutlcally

acceptable acid addition salt thereof o conprises reacting a
conmpound of Forrmula Il [err] [err] .
wherein mand Y are as defined abovessi t-h a 30 conpound of Formul a
111 R- M 111

wher ei n hﬂl@PEgCHﬂIWﬂuQEﬁiNIKG TEEhENGENETIQY ARE AS FOLLOWiSn -a sol vent
foll owed by reaction wiith an acid in a solvent to afford a
conmpound of LFor nul & [sPmmaundsEf Formuld Hesired, converting a compound of
Formula la to. a correspondlng yharnaceutlcall¥ acceptable acid
addition salt by conventional mean% I f so desired,
converting t e corr%ﬁpondlng pharnaceutically acceptable acid
addi ti on saV't€t&*#o a conpound of Fornula la by conyventional neans.
13. A nethod of preparing a conp®und having the Formula Ib
Zlerr]-CHerr]-Y[err] I b

wherein R is aryl, 2-, 3-, 6r 4-pyridinyl or 2-,
3-,. or 4-pyridinyl substituted by lower alkyl,
lower alkoxy,'hydroxy, or haﬁoéén, 2-, 4-, or
S-pyrimidinyl or 2-, 4-, or 5-pyrimidiﬂyl'
substituted by lower alkyl, lower alkoxy,
hydroxy, or halogen, 2-pyrazinyl' or 2-pyrazinyl
substituted by lower alkyl, lowqﬁ alkoxy,
hydroxy, or halogen, 2- or 3-thienyl or 2- or
3-thienyl substituted by lower .alkyl, lower
alkoxy or halogen, 2- or 3-furanyl or 2- or
3-furanyl substituted by lower alkyl or halogen,
2-, 4-,jor S-thiazolyl, or 2-, 4-, or 5-thiazolyl
substituted by lower alkyl or halogen, 3-indolyl,

2-, 3-, or 4-quinolinyl or o\ , and

REPLACEMENT SHEET

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

-
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R

CHZ) m
wherein R and m are as defined

above,

W




wher ei n Zlerr] is [err] 5 wherein Ris aryl, 2-, 3-, or

4-pyridinyl or 2-, , 3-, or 4-pyridinyl substituted by | ower
al kyl, I ower al koxy, hydroxy, or hal ogen 2-, 4-, or -
5-pyrimdinyl or 2-, 4-, or .

-67- 5-pyrimdinyl s@stituted by | ower al kyl, 10

| oner al koxy, hydroxy, or hal ogen, 2- pyrazi nyl or
2-pyrazinyl substituted by | ower al kyl, | ower al koxy,
hydr oxy, or R hal ogen, 2-, or 3-thienyl or 2- or 3-thienyl
substituted hy | ower akkyl. or hal ogen, -2- or 15 . 3-furanyl or

2- or 3-furanyl substit by | oner al kyl or hal ogen, 2-

4-, or zolHarein R ,arfd \m Ciré- 4B dedited
substituted by | ower al kigH;bs hal?ﬂ?@g _ 3~i ndolyl, 2-, 3-,
or 4-quinolinyl, ‘and mis 20 above: OT 3n integer of 1, 2- or 3, and
Y[err] is [err] ' NHCOR
wherein R is-as defined above;
Y is

-—ﬁ(:j>ﬁ-k wherein R is as defined above or

/7 \

—N N-R wherein R is as defined above; and
i corresponding isomers thereof; or a
pharmaceutically acceptable acid
addition salt thereof.

2. A compound according to Claim 1, in which
R is phenyl, phenyl substituted by lower alkyl,
low%r alkoxy, lower dialkoxy, halogen,
hydfoxy, 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-, 4~ or 5-pyrimidinyl,
2-, 3-, or 4-quinolinyl, 3-indolyl, or
o\
o
l

~
S H
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. ' NT SHEE
wherein Ris as defined above; and correspondlng REPLACEMED ﬁECT

t hereof; or a pharnmaceutically acceptable. - - C| Ity on salt
t hereof conprises reacting a 25 ' conmpoundj o ﬂd?ﬂbﬁhﬂsg -1

Z[err]-CH err]-Y[err] ~62-|C whereih Z[ err]
and Y[err] are as defined above with hydrogen in the pyesence
of a catalyst in a sol ept_ .t f ord e - la Ib
and, if 30 de5|ggd cgnverp 65 %g%ffoun 0 ormula’lb to a

correspondlng phapﬁﬁe@mnkamgthzéépﬂapy@l@aaxen 1-yl)-N,Hddition salt by

conventi onal neanglﬁgghyfbéﬂ&ep camine; desired, converting the

correspondi.ng harnaceutlcallg acceptable aci d addltlon salt to
35 a conpound JRIFG NS al(B. By ddbydeRidomtiemehns (2 14. A
net hod of pfepaf'ﬁﬁridﬁ&ﬁﬂ@&ﬂQtH9YﬂDQ bpelonexen 1- yfiwﬁyha Id

Zlerr]-CH err
a1 imeenyinenzencamiger
(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)methyl] -1-cyclohexen-1-yl] -quinoline;
(R)-1-{(3-(1,3-benzodioxol-5-y1)-3-
cyclohexen-l-Yl]methyl]-1,2,?,67tetrahydro-4-
phenylpyridine monohydrochlotride;
(1S-cis) -N-[3-[(3,6-dihydro-4-phenyl -1 (2H) -
pyridinyl)methyl] cyclohexyl]lbenzamide;

. (1R-Cis)-1,2,3,6-tetrahydro-4-phenyl-1-[(3-
phenylcyclohexyl)methyl] pyridine
monohydrochloride; i i

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

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

(£) 3- [5- [ (3, 6-dihydro-4-phenyl-1(2H) -
pyridinyl)methyl] -1-cyclohexen-1-yl] -1H-indole.

5. A compound havirg the name (+)-1,2,3,6-Tetrahydro-
4-phenyl-1-[(3-phenyl-3-cyclohexen-1- '
yl)methyllpyridine.

6. =" 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,

* [ L L | S *



5 . wherein Ris aryl, 2-, 3-, or 4-pyridinyl or 2-,

3-,0r 4-pyridinyl substltuted by | ower al kyl, | oner al koxy,
hydroxy, or hal ogen, 2-, 4-, or 5-pyrimdinyl or 2-, 4-, or
5-pyri m di nyl substi t ut edspy | ower al kyl, |ower al koxy, 10
hydr oxy, or hal ogen, 2-pyrazinyl or 2- pyrazinyl substituted

by Ipmer al kyl, | ower jlower alkoxg tﬁkk éF ggﬁprqu oPr% F 1, 2- _or

3-thi enyl I eny ti'tuted aIk
or hal ogen, 2- or 3- fuﬁHﬁyi lRienydrsehstituted bY(ﬁ@%@éﬂ?ﬂkyﬂbstltuted by
| ower al kyl or lower ABkOKPN of- haiogéﬂ'filf“éaobﬁ| or 2-, 4-,
or 5-thiazolyl substltuted by | oper_al kyl halogen
3-indolyl, 2-, 3-, (ﬁXﬁﬁWh@%nyl 27, 3% or 4 iReLinklint eger of 1,
2, or 3, 20 _ Y | 3 Jieiddlyl, or wherein R.s_as defined
above or [err] . wherein R is as defined abeve;
and correspondi ng-i soners thereof; or ap phar maceutical |y
acceptabl e acid addition salt 25 ft hes eof conprises reacting a
conmpound of Formula 1V -
’
m is an integer of 1 or 2; and Y is —N N-R

wherein R is as defined aboqe.

7. A compound according to Claim 6, 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, S5+pyrimidinyl,
3~-quinolinyl, 3-indolyl or .
0\ : REPLACEMENT SHEET
o :
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m is an integer of 2; and Y is —N N=-R

wherein R is as defined above.

8. A compound according to Claim 7 selected from the
group consisting of: o
(£)-1-{(3-Phenyl-3-cyclohexen-1-yl)methyl]-4-
(2-pyridinyl)piperazine;
- (£)-1- [(3-Phenyl-2-cyclohexen-1-yl)methyl] -4-
(2-pyridinyl)piperazine;
(£)-1-[[3-(4-Fluorophenyl) -3-cyclohexen-1-
yllmethyl] -4- (2-pyridinyl)piperazine;
(£)-1-[[3-(4-Fluorophenyl) -2-cyclohexen-1-
yllmethyl] -4- (2-pyridinyl)piperazine;

* [ L ] - *
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wherein R m and Y are as defined above with a

reduci ng reagent to afford a conpound of : 30 Formul.a 1d
and, if desired converting a conpougg _ of Formula Id to
a correspondlng phar maceutical |l y acceptable acid

addi tion salt by genventi80dhenyl-3-cyclohexen-1- cipdly -4l so desired,
converting the cofrespondi ng aharnaceutlcally
acceptablqzw@y}ldlnyl)plp35a21n ; addition salt to a conmpound of Fornula
ld by _ conventlonal nmeans.

(#) -1-Phenyl-4- [ (3-phenyl-3-cyclohexen-1-
yl)methyllpiperazine dihydrochloride;
(+)-2-[4-[[3-phenyl-3-cyclohexen-1-
yl)methyl] -1-piperazinyl]pyrimidine; and
(£)-1-[(3-phenyl-3-cyclopenten-1-yl)methyl] -
4- (2-pyridinyl)piperazine.
9. A method of treating psychoses, hypertension,
galactorrhea, amenorrhea, menstrualfdlsorders, sexual
dysfunction, Parkinson’s disease, or Huntington‘’s chorea
comprising administering to a host suffering therefrom a
therapeutic effective amount of a compouhd according-to:
any one of claims 1 to 8 in unit dosage;form. i
10. A method of treating schizophrenia comprising
administering to a host suffering therefrom a
therapeutic effective amount of a compound according to
any one of clai@s 1 to 8 in unit dosage form.
11. A pharmaéeutical composiﬁion for administration
as a dopaminergic, antipsychotic, or antihypertensive
agent comprising a therapeutic effective amount of a
compound according to any one of claims 1 to 8 in
admixture with a pharmaceutically acceptable excipient,
dilyent, or carrier.
12. A method of preparing a compound having the
Formula Ia

Za—CI—Iz—Y Ia
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