PYRI M2 NYC\PI PERAZI NE DERI VATI VES Thi's invention general |y pertains)yessx g
i c\carbon conmpounds having drug and bi o-affecting properties and

to thei reparation and use. In particular, the invention is concerned

wi th\1, i Suibstitutedspiperazine derivatives wherein one substituent is

pyri |, preferably substituted by halogen at its 5- position; and &%
the otNaer i ¢ a 4 carbon al kyl ene chain bearing a 4-fluorophenyl ring at its®
term nu The term nal carbon is al so bonded to an oxygen atom gi Vi ng

either a carbonyl, carbinol, or ketal funciional group. Additionally, the
term nal carbon can bear a substituent such as an al kyl group or a second
4-f | uorophenyl ring. -2- Related art nmay be viewed in light of the
followi ng general structural formula 1 [ERR] in which Ar is a phenyl ring,
X is a carbonyl or carbinol group, alk is an al kylene chain, and Bis a
heterocycl e. In generalpys VD MBI H T FEOINEl DERIWATI VEsassi fi ed as

rel ati ves of antipsychotic butyrophenone conpounds and car bi nol
derivatives. In this regard, the state of the art is reviewed in Chap. 56
of Burger's Medicinal Chemistry, 4th Edition, Part IIl, M E WIff,
Editor, John Wley & Sons, New York ) -

This invertion generally pertains to heterocyclic carbon
conpouﬁds having drug and bilo-affecting properties and to their

preparation and use. In particular, the invention 1s concerned with t

¢

l.lo-disubst:l.tut'ed piperazine derivatives vherein cne substituent is
pyrinidin-2-yl, preferably substituted by halogén at its 5- position;

and the other is a &4 carbon alkylene chain bearing a 4-fluorophenyl |

ring at its terminus. The terminal carbon is also bonded to an oxygex; ‘
atom giving either a carbox_:yl, carbinol, or ketal functional group.
Additionally, the terminal carbon can bear a substituent such as an

alkyl group or a second &-fluorophenyl ring.



(1981) pages 917-928. The nost closely related art, however, appears to-be
that contained in a series of three patents issued to Janssen relating to
| <but yl - 4- het er oaryl pi perazi ne conpounds possessing, anong other actions,.
CNS depressant properties. In U S. Patent 2,979,508, issued April 11, 196
a series of conmpounds . was disclosed in which Ar was substituted phenyl; X
was, car bonyl or carbinol; alk was [ERR] to [ERR] al kyl ene; and B coul d be
2-pyri mdinyl or 2-pyridinyl. Conpounds (la) and (I b) were speci- fical

di sclosed. (la) (Ib), also known as Azaperone &nd used clinically as an
anti psychotic agent. Reldtedr grt fiay Gediv5&ledSik Aighe 3f NeOBN oGRS pbdetatt ON
the pyrimdinyl ring; and-no specific disclosure of a fluorophenyl butanol
chai n coupl edstmucaupalr formailayl pi perazine noiety. In U S. Patent 2,985, 657,
i ssued May 23, 1961; a series of butyrophenones was disclosed in which Ar

was hal ophenyl ; X was car bong_lr, al s CLto C4 al kylene; and B was

pyrim dinyl and chl or opyr iMaktalk+rNanon*bt her heterocycles. Specifically

di scl osed vere the following two c bunds shown bel ow as (lc) and (ld).
Q)

in which Ar is a phenyl ring, X is a carbonyl or carbinol group, alk is
_an alkyléne chain, and B is a heterocycle. In general, the ingtant
compounds may be classified as relatives of antipsychotic butyrophenone
\_ compounds and carbinol derivatives. 1In this regard, the state of the

art is reviewed in Chap. 56 of Burger's Medicinal Chemistry, 4th

Edition, Part III, M. E. Wolff, Editor, John Wiley & Sons, New York
(1981) pages 917-928.

- The most closely relatgd art, however, #ppears to be that

A contained in a series of three patents issued to Janssen relating to
1-butyl-4-heterocarylpiperazine compounds possessing, among othef
actions, CNS depressant properties.

In U.S. Patent 2,979,508,'1ssued April 11, 1961, a series

9 of compounds was disclosed in which Ar was,substiﬁuted phenyl; X wa§

carbonyl or carbinol; alk was Cl'to 06 alkylene; and B could be -
2-pyrimidinyl or 2-pyridinyl. Compounds (la) and (1b) were speci-
fically disclosed. - _

o~

(la)

o .
r._<<::::>/’u‘s¢/"~«’4\‘__jﬂ ( )
(1b), also known as Azaperone and used
clinically as an antipsychotic agent.



[ERR] (l1d) Compound (I¢) "has al so-been disclosed in German

. DE\ , @3, 759, May 27, 1971. Again, no hal ogenated pyrimdinyl rings
i s¢llgdsed or cl ai ned. In U.S. Patent 2,973,360, issued Feb. 28, 1961

Jaroonyl or carbinol; alk being C2 and C3 al kyl ene;

and B bei ng
\di nyl or 2-pyridyl. The nost pertinent conpound specifically ™

bl Hor o R bt o E edese P e thucth o S, Brpeadad

ure (le).
Wﬂ%levant to

t he new conp,qugdsmdl a;?'sgéa‘}ﬂ: %@Qii@%?p%f Cia iuo%?“éﬂ%%%f}r"ggft%‘%‘h Si ng a

Patent 3,299,0 I ssued Jan. oses*co
benzyl -type dRpEéd/ tatd sshﬁdaimwse&zaxé l,midw.yl pi per azi ne.

A s

exanpl e of this series which I's said to be useful as peripheral
vasodi | ators, anal gerd gssAPdeddtt i2; 98565/ MMREQEd MaP 23! S19615 & hQ¥Hed GEOW as

structure (2)
butyrophenones was disclosed in which Ar was halophenyl;

X was

carbonyl, alk was C1 to Ca alkylene; and B was pyrimidinyl and

pecific

chloropyridazinyl among other heterocycles. Specifically disclosed

were the following two compounds shown below as (1c) and

-0~

—OAA~O-Q-=

_ Comﬁound (1c) has also been disclosed in German Offen. DE 2,053;759,

(14).

.

May 27, 1971. Again, no halogenated pyrimidinyl rings were disclosed

or claimed.

- In U.S. Patent 2,973,360, issued Feb. 28, 1961;

a series of

CNS depressant compounds is disclosed with Ar being 2-thienyl; X

§e1ng carbonyl or carbincl; alk being C2 and C3 alkylene; and B being

2-pyrimidinyl or 2-pyridyl. The most pertinent compound specifically

exemplified and claimed in this patent is shown below as structure (le).

A OO

(le)

r



[ERR] (2) U.S. Patent 3,808,210, issued to Régular, et al., in April 1974
relates to a series of aryl oxypropanol am ne anti hypertensive conpound
havi ng a pyrim di nyl pi perazine noiety as in (3). However, these conp
are not butyrophenones or derivatives. [ERR] (3) U S. Patent 4, 316,8
I ssued to Markwel |l on Feb. 23, 1982 relates to another series of
aryloxypropanolan1ne anti hypertensive conpounds_containing a
\ﬁ1d|nylp|pera2|ne moi ety as exenplified by structure (4). [ ERR ;
In Its broadest aspect, the present invention is concerned wth piperazinyl
but yr ophenone deri vat fl'besfﬂéwimg neﬁﬁrw@pt.mhiéamqhtgﬂsyemtlsey !pgamtt i es
characterized by a conpound of Formula gERR S wherein | is [ERR|
(carbonyl ), of° [tBRR}SY EORRAUALS )"156\}‘1%"#"0 iy apeXdRpeianey| , hydrogen or
f1 uorophenyl; and Y IiF%Pr gen 3 bg)a ogpeizmt sh26;1%69r %\égge% b&t Wen Xis

t he carbonyl noiety,
- 1967 discloses compounds comprising a benzyl-type moiety attached to

the 2-pyrimidinylpiperazine. A specific example of this series which
is said to be useful as peripheral vasodilators, analgesics and anti-

1nf1amna£ory agents, is shown beloﬁ_as structure (2).
- O

(2)

— U.S. Patent 3,808,210, issued to Regnier, et al., in
April 1974 relates to a series of aryloxypropanclamine antihypertensive
compounds having a pyrimidinylpiperazine moiety as in (3). However,

these compounds are not butyrophenones or derivatives.

U.S. Patent 4,316,899 issued to Markwell on Feb. 23, 1982
relates to another series of aryloxypropanolamine antihypertensive
compounds containing a pyrimidinylpiperazine moiety as exemplified dy

structure (4).



a pharnmaceutically acceptable acid addition-salt thereof. It is to be
od that, as used herein, hal ogen denotes 10 chl orine, brom ne,
i odife~ard preferably fluorine. PrefePred conpounds are those wherein X is:
' | grein Yis fluorine. In the nost preferred
§luorine. It is also to be understood that the

pr egent enti pd to iolcl ud eregi-sqners as well aa opti@-
i so e.Jg. 15 téwapﬂ' as i ndi vi dual

enant Noner g and di as ereoners ich arésy ay a guence of structural
asynetr n -6 - carblnol conpounds—oOT th& Tnstant series.

Separation of the indi'vidual isgyers is acconplished by application of
vari ous net hods which are well known to practitioners in the art. For
medi ci nal use, the pharmaceutically acceptable acid addition salts, those
salts in which the anion does not contribute significantly to toxicity or
phar macol ogi cal activity of the organic cation, are preferred. The acid
addition salts are obtained either by reaction of an organic base of

ol uti on. or by off 5k Radeft ahdls Bl BRAGRR Y eRediRRd oo
aval | abl Qe PINrRIRGE buekSfiRhodd 'aumtm.t BiviRg ! nedrd FUPYIES (g vser U

or gani ¢ aci
psychotic) properties characterized by a compound of Formula I

‘ﬁ -
_r x-{Ca

0 OR -
S wherein X is -3-, (carbonyl), or ER, (carbinol), with R being cl_‘
alkyl, hydrogen or fluorophenyl; and Y is hydrogen or halogen with
the proviso that when X is the carbonyl moiety, Y is only halogen; or
s pharmaceutically acceptable acid addition salt thereof.
It 18 to be understood that, as uséd herein, ﬁalogen denotes
10 chlorine, bromine, fodine and preferably fluorine. Preferred compounds
are tﬁose vherein X is carbinol with R = H and vherein Y is fluorine.

or
In the most preferred compound X is _/.. and Y is fluorine.

m—
It is also to be understood that the present invention is
considered to include stereoisomers as well as optical isomers, e.g.
15 mixtures of enantiomers as well as individual enantiomers and °

diastereomers, which arise as a consequence of structural asymetry in



carboxylic acids such as naleic acid, acetic acid, tartaric acid, propiehic;
acid, fumaric acid, isethionic acid, succinic aC|d panoi ¢ acid, cyclg
acid, pivalic acid, and the |ike; useful inorganic acids are hydrohal' :
acids such as HO, HBr, H; sulfuric acid; phosphoric acid; and the [ikg.
The conpounds of the instant invention are useful pharna- cologlcal age
Wi th psychotropic properties. In this regard, - -they exhibit selectqve
cérfral nervous system activity at non- £ofi ¢ doses and are of particul ar

i nter es_t as meercalrgdlcedupotndss pé htite dxstapenserieds Segdraoidrenf kthewn

anti psychotics, the conpounds of Formula | evoke certain responses when
studi ed i n stadikiddal dsoners isdceempliished biasrrddodtign ofl vardous smesheds whi ch
are known to correlate well with relief of SX npt oms of acute and chronic -
psychosi s i nwhish arpeseld| kroup nkp Pﬁa'%ﬁi\%‘“teéﬂ B \EbeAFS.are il lustrative of

t he conventional testing used to. clas and-differentiate psychotropic
agent from a non- spediofi Be "éﬂg“ﬂeﬁfés§ fit }}fﬁﬂa"(fé‘%?ﬁilﬁe“ﬁﬁ? é/

d ff I h In Vi
Tests Used t 8% v;ﬁ°'z}é%§%¢b?%§sﬁa‘i&%‘ Bl B4 'wvtig gpr aﬁém’é‘éb&éﬁce” e
Response (CA&gn{ﬁQERal}r £o @ xf:ﬂryugr %hamacological activity of the organic

cation, are preferred. The acid addition salts are obtained either

by reaction of an organic base of structure I with an organic or
inorganic acid, preferably by contact in solution, or by any of the
standard methods ;etailed in the literature available to any practi-
tioner skilled in the art. Examples of useful organic acids are
carboxylic acids such as maleic acid, acetic acid, tartnriﬁ acid,
propionic acid, fumaric acid, 1seth;on1c scid, succinic acid, piﬁoic
ac?d, cyclamic acid, pivalic aﬁid. and the like; useful inorganic
acids are hydrohalide acids such as HC1l, HBr, HI; sulfuric acid;
phosphoric acid; and the like, |
The compounds of the instant invention are use£u1 pharma-
cological agents with psychotropic.properties. In this regard, they
W, exhibit selective central nervous system activity st non-toxic doses
and are of particular interest as neuroleptic (antipsychotic) agents.
As vith other known antipsychotics, the compounds of Formula I evol;e
certain responses when studied in standard in vivo and in vitro
pharmacological test systems which are known to correlate well with
telief of symptoms of acute and chronic psychosis in man., The
following in vivo test systems are illustrative of the conventional
testing used to classify and differentiate a psychotropic agent from
a non-specific CNS depressant and determine potential side-effect

liabilities such as cataleptic activity.



tranquilizing activity as determned by its attenuation of avoi dance

nse to electrical shock in trained fasted rats. cf: Al bert,

1Cohogi st, 4, 152 (1962); Wi, et al,J. Med. Chem, 12, 876-881 (1969).
Wi D\tion of Aponorphi ne-1nduced (APO Stereotypy an assess- nment

of b o"gade of dopam nergic activity in rats as neasured by attentuation of._

hgaS al syndrone caused by the dopam ne agoni st, aponorphine. cf: \J

, Vet lal, Arzneimttel. Porsch., 17, 841 (1966). 3. Catal epsy---

catalepsy in rats is predictibve of potential extrapyram dal

synpt ons PS) in man. cf: Costall, et al, Psychopharmacol ogia, 34, 233-241

(1974); Berkson, J. Amer. Statist. Assteble ¥8,- 565-599 (1953). 4.

Cat al epsy Reversal - neasure of a drug's ability to reverse

neur ol epti c-i nduced avVave Teyts Usédi@or Btaluste FotmiliabT t CompowrddsNor epi nephri ne

Lethality - drug inhibition of the lethality of noradrenergic drug

nor epi nephr ilne iGedditdvaed a (BAR)C ke ceeasgre ofSh direg'sAvoi dance
Test -- predicts antipsychotic activity when-aninal's avoi dance behavior is

di srupted wit hotkraneyiddeling aptivisy cappdesnrminedopy 4ts appenuatisd 9€deschi, "An

I ntroduction to Psychophar nacol ogy" Reck .and Moore (Eds.), Raven Press,
New York, 1971, vgé@wgesponse to” electrical shock in trained fasted rats.

cf: Alberf, Phamacolggist, 4, 152 (1962); Wu, et al.'g. Med.

Chem., 12, 876~881 (1969).

2. Inhibition of Apomorphine-Induced (APO) St_e-reotypx -~= 8N ASSeSS~

ment of blockade of dopaminergic activity in rats as measured by
attentuation. of the behavioral syndrome caused b.y the dopamine
agonist, apomorphine. cf: Jsnssen, et al, Arzneimittel.
Forsch., 17, B4l (1966).

T 3. . Catalepsy--- drug-induced catalepsy in rats is predictive of \J -
potential extrapyramidal symptoms (EPS) in man. cf: Costall,

et al, Psychopharmacologia, 34, 233-241 (1974); Berksom, J.

Amer. Statist. Assoc., 48, 565-5%9 (1953).

4. Catalepsy Reversal -—- measure of a drug's ability to reverse
neuroleptic-induced catalepsy in the rat. : o/

S. Inhibition of Norepinephrine Lethality -~ drug inhibition of the

lethality of noradrenergic drug norepinephrine indicates
a,~adrenergic blockade.

6. Sidman Avoidance Test -- predicts antipsychotic activity when

animal's avoidance behavior is disrupted without affecting its
escape.behaviot. cf: Hill and Tedeschi, "An Introduction to
. Psychopharmacology”, Reck and Moore (Eds.), Raven Press, New
York, 1971, page 276.



- 8- Butyrophenones, such as hal operidol, and nost derivatives which ar
effective in the treatnent of schizophrenia are al so potent dopam ner g
ant agoni sts. However, therapeutic utility of these agents is conproni ge
serious side effects, particularly novenent disorders. The short-ternfudgd
of butyrophenones often results in Parkinsonismlike extrapyram dal sidq"
effects (EPS) while their chronic adm nistrati on nay cause the severe-
ofﬁéﬁ i rreversabl e syndronme of tardive dyskinesia. Wiile in general the
compounds of Formula | of this invention exhibit significant antipsychotic
activity at dose levels far below those which may induce catal epsy, certain
. representative nmenbers of this series also denonstrate catal epsy-
attenuating effects which would strengthen a grediction that these

conpounds woul d be vopgkyebpreasnid,aRid L%/-mfépéaﬁw,erm& fmisea&eggvu%e he

psychotropic activity and specificity of the instant conpoun state of
the art in Vidhieh Get éfflecBBie/ 2hiSthey EiedbhdRCOD R RiphdedG BB ROEWIp3InCan be
enpl oyed. Certain conmpounds (commonly referred to as 1li gands) have been
identified whicphmiwergts antaginiytdii Mibvedes,pDehéeddpeuticgle fititiy o ¥hedel €S i N
brain tissue dealing with psychotropic activity or potential for side
ef fects. | nhiagent®risoéonprdnidedbby sdricugasidiebeffiicns, tparsicnbasiycnofementii gh
affinity sites is considered a neasure of the conpound's ability

disorders. The short-term use of butyrophenones often results in

Parkinsonisﬁ-like extrapyramidal side effects (EPS) while their
chronic administration may cause the severe and often irreversable
syndrome of tardive dyskinesia. While in general the compounds of
Formula I of this invention exhibif_significant antipsychotic activity
at dose levels far belm_: those which may induce caniepsy, certain
representative members of this series also demonstrate catalepsy-

K.,/ ’ attenuating effects which would strengthen a prediction that these
compounds would be void-of EPS 1iability.

As further indication of the psychotropic activity and
specificity of the instant compounds, state of the art in vitro
central nervous system receptor binding methodology can be employed.

o/ . Certain compounds (commonly referred to as ligands) have been identified
vhich preferentially bind to specific high affinity sites in brain
tissue dealj.ng with psychotropi; activity or potential for side
effects. Inhibition of radiclabeled ligand binding' to such specific
high affinity sites is considered a measure of the compound's ability
to affect _c_orrespcn__ding cen;_n.l_nemus system fun_ction or cause side
effects in vivo. This principal is empléyed in the following assays

vhich are given by way of example.



to aj#<.ct corresponding central nervous éyst-remfunction or cause side
ctsyin vivo. This principal is enployed in the foll ow ng assays which
P™en by way of exanple. -9- Table 2 In Vitro Radi oreceptor Binding

or Eval uation of Formula | Oorrpognds Recept or Bi ndi ng Assay
Dopazi ne ~ “Burt, et al., Mdlec. Pharnmacol.,
1976); Science, 196, 326 (194M)e zCreese et al, Science, 192, 4
: olinergic Yamanura, et al., Proc. Natn. Aca
SA 71, 1725 (1974). Ahpharompbrxceptor Binding Crews, et al.,

—202: 322 (1%E83ys Rowdvbludtiioncif Fbrmullr Bidem ds 160: 186 (1979);
U Prichard, et al., Science, 199: 197 (1978); U Prichard, at al., Mlec.
Phar macol Receptor Bindine7A8say Ser ot onin.Type 2 Reference Perout ka and
Snyder, Myl ec.. Pharmacol., 16: 687 %%379 According_to the pharnmacol ogi cal

t al., Molec. Pharmacol. 12, 800
profile es‘?’&ﬁ‘\‘#%‘ned by all (1976); Science, 196, 326 (1977);

Creese, et a1, Science, 192, 481 (1976).

Cholinergic Yamamura, et al., Proc. Natn, Acad. Sci.
UsA 71, 1725 (1974)

Alpha-receptor Crews, et al., Science, 202: 322 (1978),
: ' Rosenblatt. et al., Brain Res., 160: 186
(1979); U'Prichard, et al., Science, 199:
197 (1978). U'Prichard et al., Molec.
Pharnacol., 13: 454 (1977)

Serotonin Type 2 _ Peroutka and Snyder, Molec. Pharmacol.,
16: 687 (1979).

According to the pharmacological profile established by all
these aforementioned tesf;. the iastant coﬁpounds of Formula I have _
promising antipsychotic potential in'that‘thej are relatively potent -
in the standard Conditioned Avoidance ResﬁonSe test, Sidman avoidance
test, and Inhibition of Apomorphine Stérebtypy test; having oral ilso
values <100 mg/kg body weight in these three tests. Activity in
these tests is considgred predictive of aﬁtipsychotic potential in
man. Concerning side effect 1iadbility, the instant compounds are
inactive in catalepsy production or alpha-block by virtue of oral
EDSO values being >100 mglkg. Even more significantly, preferfed
compounds of the invention demonstrate the ability to reverse catalepsy
with EDSO values of <20 mg/kg, given orally. Surpfisingly, preferred
conpounds of the instant invention demonstrate very low aetivity in
the inhibition of [3H]spiperone binding by virtue of having icSO
values >iOOO M. This lack of potenci'in dopaminergic binding of
these compounds in striatal tissue coupled with significant potency

in the conditioned avoidance testing and {nhibition of apomorphine

stereotypy suggest that the instant compounds are atypicai anti-

psychotic agents.



t hese aforenentioned tests, the instant conpounds of Formula |I have :
prom si ng anti psychotic potential in that they are relatively potent in the
st andard Conditi oned Avoi dance Response test, Sidnman avoi dance test, and
I nhi bition of Aponorphine Stereotypy test, having oral [ERR] val ues <100
ng/ kg body weight in these three tests. Activity in these tests is '
consit dered predictive of antipsychotic potential in nman. Concerning side
effeét liability, the instant compounds are i%active in cat al epsy
production or al pha- bfweleoby priefétted odompourd EDThevtistant Aavegr 2400 ny/ kg.
Even nore significantly, preferred conpounds of the invention denonstrate
the ability t(X rev@iO8e &t ¥le Fs yalgiot knduDoes Vd| 1BO2)fis<ROsemyiil]y tpactdve
. orally. Surprisingly, preferred conpounds of the instant invention
deronstrat e VA& PeFRRNEERICyi ¥a-adnenergic . nho} inepglcof CABARKD ippheten§indingi r t ue
of having [ERR] values >1000 nM, This |ack_of -potency in dopam nergic
bi ndi ng of t HAt&ScoPSuHFation of racticp #i%&&ésg%&m the me#ﬁhpﬁ nt

t in th iti i.d testi d {nhipit] f hi
C er oot ypy sUGICATS PREPTASY P PERETED 136, Aredate, bR /o PebiY ke poychot | ¢

“Gor ana v erpleEpRT) BRCTER S SRR ae el ot DB YR, Lot

of MJ 14802 (Y = B) is lost after three hours.

7

Table 3 shows a comparison of the biological profiles of

MJ 14802 with thosé of the standard reference drugs thioridazine and

— clozapine. On the basis of conditioned avoidance response and inhibition
of apomorphine stereotypy testing data, it 1s.expected that the
instant compound# would be used as antipsychotic agents in the same
nidier as the reference agent clozapine. '

L Table 3

N/ _

Comparison of Biological Data for
Thioridazine, Clozapine, and MJ 14802
Test Thioridazine (Clozapine MJ 14802
CAR 126.0 - 24.0 26.4
EDg» vg/kg, P.o.
\/ Inhibition of APO-Stereotypy 280.0 ' 49.2 33.0

Inhibition of NE Lethality 2.2 3.5 . »>100
EDSO' mg/kg, p.o. '

Catalepsy | | 45,2 >200 >100
EDSO’ ng/kg, P.O.

Catalepsy Reversal I 1 16.9
EDSO’ ng/kg, p.0. :

DA Binding (vs. [38]spip.) ) 67 569 6400
ICSO‘ M |

@y Binding (vs. [HIWB4101) 65 e 520
IC5pr M .
Muscarinic Cholinergic Binding 106 91 >1000
ICSO' nM '

I = Inactive



at serotonergic, [ERR]-adrenergic, cholinergic, GABA and opiate binding

sites. The duration of action of M} 14802 in the inhibition of the CAR and

hi ne stereotypy was found to be >7 and 4 hours, respectively. In
, the CAR activity of the des-fluoro analog of MJ 14802 (Y - H)-is
fier three bours. Table 3 shows a conparison.of the biological
of MJ 14802 with those of the standard reference drugs '
"orld zine and cl ozapine. On the basis of conditioned avoi dance response
i bition of aponorphine stereotypy tesiling data, it is expected that

the i nstant compougs. oyl debe HoLbOT 0 AREPRUEPY SoRBENS abfbishE 2T

manner as the reference agent ozapl ne arison o |olog|ca

Data for Tie@pifthstie, ﬂ%&el .r@,nd:l\&h;éﬁQZpJ&%y and duration of
Thi ori dazi ne Cl ozapi ne

126.0 actionZh @n yivo test?ﬁw}ﬂcﬁm pf&l/:lkilvepop ant{pdybhétdienefficacy.

.

APO- St ereotypy - 280.0 33. 0 ED50, ny/kg, p.o.
| nhi bi t i onUmdiquélEasipettmloftthis compound includi ﬁs very weak d8p&mine >100 ED50,
ng/ kg. p.o. Catal epsy 45, 2 >200

>100 ED50, rengbkeg bpnﬂns(mdalthpsgncnev@mstﬂ not only fails to cause catalepsy

I 16.9

but also reverses neurgleptic-induced catalepsy. Additionally,
M 14892-lacks nhtichol:l_.nerg_ic and co,-adrenergic activities; one or
both of these activities contribute to ti:g side effects of virtually
all marketed and experimental sntipsychotic drugs. \J |

.I.n smm.ary of the for_ggoing discussion, the instant
compounds have psycho_tmpic properties particularly s{xi:ed to their
use as a neuroleptic (antipsychotic) agent. Thus, the invention
includes medication for use in ameliorating a psychotic -
state in mammal in need of such treatment which comprises

| an effective dose of a Formula I

conpouhd or a pharmaceutically acceptable acid addition salt thereof.
The administration and dosage r_eginen of compounds of Formula I is

considered to be done in the same manner as for the reference compound

clozapine, cf: The Merck Index, 10th Edition, (1983), page 344, and

references therein. On the basis of animal testing an effective oral
dose could be expected to be from about 2 to 50 mg/kg an& an effective
parenferal dose could be expected to be lower, in the range of about
.05 to 1 mg/kg body weight. |

Although the dosage and dosage regimen must in each case be
carefully adjusted, utilizing sound professional judgement and
considering the age, weight and condition of the recipient, the route

of administration and the nature and gravity of the illness, generally



ED50, mg/ kg, p.o. DA Binding (vs.- [ ERR]spip.) 67 569,

6400 | C50' nM[ERR] Binding (vs. [ERR]WB4101) 65
62 520 [ERR] nM Muscarini c Cholinergi c Binding 106
91 >1000 [ERR] nM 1 - Inactive As can be seen MJ 14802 appears [t

be a potential atypical antipsychotic. In this regard, it exhibits pote'cy
and duration of action in in vivo tests which are predictive of

ant\l"‘r)sychot ic efficacy. Unique aspects olf this conmpound include its very
weak dopamni ne receptor binding and the f4ct that it not only fails to cause
cat al epsy butthal mlyedb&reseﬂmaurMoapibwtlm@ﬂc&dnbmtallépsgykgA(whféma&I y, M
14802 | acks anticholiinergic and [ ERR]-adrenergic activities; one or both of
t hese acti vi t@.dstex@neg/kgutehenoaddiaistetedcidrenteradly wndt irom| yboepltl 1 ter ket ed
and experi mant al anti psychotlc drugs. In sunmary of the foregoing

di scussi on,  t#heut ROt B&(KBe OPRRSERERITNA VRS ﬁQMbﬁr Fper ‘HFWFF%%QHY'CUI arly
venti on | niTAEE HBtBseron ottt thebpbict oftect SR pe R 0d)°
psychotic at lower doses wvhile in others. larger doses will be required.

The term systemic administratioﬁ as usea herein ééfers to
oral, rectai, snd parenteral ({.e., intramuscular, intravenous, and
subcutaneous) routes. Generally, it will be found that when a
\_ compound of the present invention is administered orally which is the

preferred route, a larger qﬁantity of the active agent is required to
produce the same effect as the iﬁallet quantity given parenterally.

In accordaﬁce with good clinical practice, it is preferred to administer -

the 1n§tant compounds at a concentration level that will produce

effective neuroleptic (antipsychotic) effects without causing any
harmful or untoward side effects.
| - Therapeutically, the instant compounds are generally given
as pharmaceutical compositions comprised of an effective antipsychotic
amount of a coﬁpound of ?orﬁula't or a pharmaceutically acceptable
Y,

acid addiiion salt thereof and i pharmaceutically acceptadble carrier.
Pharmaceutical compositions fof effecting such treatment will contain
a major or minor amount, e.g. from 95 to 0.5% of at least one compound
of the present 1nvention'1n combination with a pharmaceutical

carrier, the carrier camprising.one 6: more solid, semi-solid, or
liquid diluent, filler and formulation adjuvant which is non-toxic,
inert and pharmaceutically accept@ble. Such pharmaceutical cbmpoQ
sitions are preferably in dosaje unit forms; i.e., physically

discrete units containing a pre-determined amount of the drug



state in mamal in need of such treatnment which conprises an effective dose
of aFormul a | conpound or a pharmaceutically acceptable acid addition salt
. The administration and dosage regi men of conpounds of Formula I is-

paxentéral dose could be expected to be |ower, in the range of about .05 to
1 ngt kg body wei ght. Al though the dosagél%nd dosage regi nen nust in each
case be carkdbspsnaihngitbeal fradtionhZdmgubripld ¢f ehesdvsendiich dgenent and
consi dering the age, weight and condition of the recipient, the route of
adm ni st r atdadoukat@di tre producectiendegiradi therepeiitiie rdsponses, Tendssdgey -12-
the daily dose will be fromabout 0.05 to about 10 ng/ kg, preferably 0.1 to
2 ngl kg, whadtadenneentated,pds ht &r oirl gorendisglendedrsutor, abtexpatively, ny/ kg,

preferably 2 to 30 nglbg,'mhen adm nistered -orally. In sone instances, a
suffici ent ¥Rerbfeupt d/41ef singhe (fosgpt A sierler dpam BFefsdably while in

others, |arger doses wll be Eequired. The tern1sZstegi adm ni stration as
used herei rf FiﬂsSaP(fmoung sufficient to produce the désired therapeutic

effect upon administration at one application of one or moré dosage
units acéording to the_prefdeﬁefnined dosage_régimen, usually a
whole, hﬁlf, third or quarter of ihe daily'dosage administered
oﬁce, twice, three or four tin;s a day. cher therapeutic agént.
can also be ﬁreséht. Pharmaceutical éompqsitions uﬁich provide from
about 1 to 500 mg of the ac:1v§ 1ngrgdignt per unit dose are preferred
_ and are convgntionally prepared as tablets, lozenges, capsules,
powders, aqueous or oily ‘suspensions, syrups, elﬁtﬁs_, and aqueous </
solutions. Preferred oral cdnpositions are in the form of tablets or
capsules and may contain conventional excipients such as dinding
agents (e.g. syrup, acaciﬁ, gelatin, sorbitol, tragacgnth, or ﬁoly—_
vinylpyrrolidone), fillers (e.g. lactose, sugar, maize-starch,
calcium phosphate, sorbitol or glycine), lubricants (e.g. magnesium W/
stearate, talc, polyethyleneglycol or silica), disintegrants (e.g.
starch) and wetting agents (e.g. sodium lauryl sulfate). Sﬁlutions
or suspensions of a Formula I compound with conventional fhar;;-
ceutical vehicles are employed for parepteral compositions such as an
" aqueous solution for intravenous injection or an oily suspension for
1ptramuscu1#r 1nje§tion. Such compositions having the desired clarity,
stability and adap;abiiity for parenferal use are obtained by dissolving
from 0.1% to 10X by weight of the active compound in water or a
vehicle consisting of a polyhydric aliphatic alcohol sﬁch as glycerine,

propylene glycol, and polyethyleneglycols or mixtures therecf. The



oral, rectal, and parenteral (i.e., intranuscular, intravenous, and
subcut aneous) routes. Generally, it will be found that when a conpound gf
the present invention is admnistered orally which is the preferred rot
a larger quantity of the active agent is required to produce the sane
effect as the smaller quantity given parenterally. In accordance with- g
clinical practice, it is preferred to adm nister- the instant conpounds\ at
a tdncentration |evel that will produce-e14ect| ve neurol eptic

ti hot i ff W t h nf t id :
é??ei:ltozyc R 'g‘é‘égf“‘eégﬁ‘ir" f?l'gs ‘ﬁs a?t r]c :Prf)oungg né?%hqene{]a‘t‘?mlgi \S;Ieneas
phar maceut |1§§1 cg 'h%i&*lﬁlf gg aje IV Feﬁt by Qﬁ'{ﬁrpﬁélé:ho“ c anount
df @EE

of a compou ar maceuticall'y acceptable acid addition
salt thereqg amdm?marmeuiapahwnam&ahameegmr bt Srom RIVALEBMOULS Cal
conpositions for effecting such treatnment will -contain a major or mnor
amount, e.)@oofrom 95 to 0.5% of at | east one conpound of the present

i nvention in combination with a pharmaceutical carrier, the carrier

conpri sing one or The gesetaldprezeduresofox therpricparatdonlidfuernpouhdd oér and
formul ati on adjuvant which is non-toxic, inert and pharmaceutically
accept-abl efor8ubm Iphee onttinedctn ScheReol sitions are preferably in dosage
unit forms; i.e., physically discrete units containing a pre-determ ned
amount of the drug Scheme

| Iv | I'II
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et | 2. 1®
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o/ la; X = carbonyl

RMg halide (Grignard Reager:)
NaBH '

OO0 OO0

Ib; X = carbinol Ic; X = carbinol



- 13 - corresponding to a fraction or nultiple of the dose which is
cal cul ated to produce the desired therapeutic response. The dosage units
1, 2, 3, 4, or nore single doses, or, alternatively, 1/2. 1/3,
singl e dose. A single dose preferably contains an anount
suffifci e produce the desired therapeutic effect upon admi nistration at

ppli \on of one or nore dosage units according to the pre-determ ngg
n, usually a whole, half, thirggqor quarter of the daily dosage
adm ni\stered/once, twice, three or four tinmes a day. Qher therapeutic

| so be 4nP¥ ceyl kol 14 10 hflopLpvi de from

500 ngy o?g ﬁ?g%citni g?ﬁgfgjisgﬁt“ggmgﬁﬁ Idggreﬂglrlghgrg erred and
are conventpipedhifheP(FNAUEDIRFLIt2A| Gheth chOZLEKIR%0 KRR ULIRT; RQPRAIS.
aqueous or oily suspensions, syrups, elixirs, and aqueous sol utions.
Preferred ofmk tkeneomtdrictsilyakeailabléiketsen TV {hathechSestnce SR &8, and may
contai n conventional excipients such as binding agents (e.qg. syFué% acaci a,
gel atin, sordbisftdzd,t feldaving aridic potk upyithyl katonelrrdens),, Iéj IX ercarbongl.
| act ose, sugar, maize-starch, cal cium phosphate, sorbitol or glycine), -
| ubricants ?féﬁg‘?eﬂfagf\ééi whihs NaBl,ada, ethapel ppedureshttiecnecindeny carbividleca),
di si ntegrant.s &e.g. starch) and wetting agents (e.35 sodi um | auryl
sul fate). SHuEiDrerbinod i 07O yiekd. Reackiom of FnompthGrispard reagents

conventi onal har ma- ceuti cal vehi ¢l are enpl oyed for parenteral
conposi ti on%f_fgﬁgﬁrg§ %‘é\ﬁﬁe&ﬁE"‘?@ﬁﬁff%n ?‘\)F{‘Tgﬂﬂ’g&%éﬁbﬁ%epinnf%tyi 8% or an
oily Suspenﬂ %re]sérqrbed hereinabove.. :

The procedure for preparing compounds of structure la involves o/

reaction conditions commonly employed in preparing tertiary'amineé by
alkylating secondary amines. Thus, the compounds of la are obtained
by reacting appropriate intermediates, II and III, 4n an inert reaction
dedium at temperatures of from about 50° to about 200°C in the presence \:;
of a base suitable for use as an acid binding agent. Operable inorganic
and organic acid binding bases include tertiary amines, alkali and alkaline
earth metal carbonates, bicarbonates, or hydrides with sodium carbonate
and potassium carbonate partiéularly preferred. As referred to throughout
the specification, Fhe term “inegt reaction medium" refers to any protic \;)
or aprotic solvent or diluent which does not enter into the reaction

to any substantial degree. 1In this regard, acetonitrile is particularly
preferred solvent with the reaction conveniently carried out at the reflux
temperature. Satisfactory yields of the présent compounds are obtained

with reaction periods ranging from about 2 to 24 hours. Formula Ia

products may be purified by crystallization techniqﬁes from standard

solvent media such as acetonitrile, isopropanol, methanol, ethanol, and

the like and by other conventional methods such as chromatography

employing a silica gel column which mixtures of chloroform and alkanols



I ntramuscul ar injection. Such conpositions having the desired clarity,
stability and adaptability for parenteral use are:obtained by dissolving
fromO0.1%to 10% by wei ght of the active conpound'!in water or a vehicle/
consisting of a polyhydric aliphatic al cohol such as glycerine, prapyl
gl ycol, and pol yet hyl enegl ycols or m xtures thereof. The -14- ¢ :
pol yet hyl enegl ycol s consist of a mxture of non-volatile, usually liqdid,
po#V%thyleneglycols which are soluble in both water and organic |iqui¢
whi ch have nol ecul ar wei ghts of from about 2QQ to 1500. The general
procedures for the preparation of conpounds of Fornula | are outlined in
Schene 1 Schesuwehlad ERffanocl anBiSethanol hamweluent ScHenks bbaidusYts Whptidet Bsher

| -pyrimdin-2-yl- piperazine (Il) is alkylated with the [ERR]-chloro ketal
(11'1; prepar eakiitedminhthec ghemdical Airky thatithebintdrsedinse| I)I has mhketplesence
of [ERR]

functionality at the carbon atom joined to the para-fluorophenyl
residue. The ketal functionality seives; in this instance, as a
protecting group for the 1nc1$1ent carbonyl moiety. Following the
alkylation step, mild treatment with dilute acid, HC1 preferred,
snoothly'breaks down the ketal protecting group to afford the desired
carbonyl functionality.

Reduction of Ia is achieved using an alcoholic slurry of .
sodium borohydrid; with ethanol préferred.ns the alkanol reaction
1liquid to give to secondary carbinol product Ib. A tertiary carbinol
product, Ic, is conveniently prepared from the carbonyl compound Ia
i_/ by reaction with an appropriate Grignard reagent prepared in the

usual manner from an alkyl or aryl halide and magnesium turnings in
dry ether, tetrahydrofuran being preferred. Alternatively, the same
chemical conversion can be acﬁieved using other appropriate organo-
metallic reagents. Additional methods and modifications of these
\_ methods would be apparent to one skilled in the chemical arts.
The S-halogenated pyrmidinylpiperazine intermediates may be

prepared by several procedures as shown in Scheme 2.



to afford follow ng acidic work up, the ketone product, la; X = carbonyl.

: la with [ERR] in ethanol produces the secondary carbinols |b;
in 50-70%yield. Reaction of la with C}ignard reagents affords
carbinols Ic. In the above schenme R and Y are as descri bed
The procedure for preparing conpounds of structure la involves

itions commonly enployed in preparing tertiary amnes by Y,
condary am nes. Thus, the conpounds of |a are obtained by
reacti Ng apfpropriate |nternediates, [1¢tand 111, in an inert reaction nmedi um

dtures of fromabout [ERR] to about [ERR] in the presence of a
base suitable for use as an acid bindi ng-agent. QOperabl e inorganic and
organi ¢ acid binding bases include tertiary am nes, alkali and al kal i ne
earth metal carbonates, bicarbonates, or hydrides with sodi um carbonate and
pot assi um car bonat e particularly prefeesred. As referred to throughout the
specification, the term"inert reaction nmedium refers to any protic or
aprotic solvent or diluent which doegmnot enter into the reaction to any
substantial degree. In this regar cdtonitrile is particularly preferred
solvent with the reaction convem Fcarried out at the reflux
tenperature. Satisfactory yields o he present conpound are obtained with

reaction periods rangi ng om aboutvi2 to 24 hour Qk Bla products may
be purified by crystmbbjcat jon tECIIOUES f mg Qﬁ@wl vent nedia such

as acetonitrile, isopropa , . met hanol , ethano i ke and by ot her
conventional nethods sucGhmas chromat ogr aphy eanOﬁlng a silica gel colum
“Which mxtures of chloroformand al kanol s RaRi .
ﬂ—@ ,sc,o,@@
IIl )
{ T M\ f
8. BHN —_— m N—©>-Y
—/ (:> X=a, s, D /
o IbeQl
IIc = Br
Ild=1
\ n} -oa, K
nsczozm\_/l{ho.- | . H, czozc[-\-<, Qm \J
X X1

!

ITb



- 16 - such as nethanol and ethanol as eluent. It is obvious to a
practitioner skilled in the chemcal arts that the internediate Il ./hAs
ketal functionality at the carbon atomjoined to the para-fl uorophen :
resi due. The ketal functionality serves, in this instance, as a prot e'-%.
group for the incipient carbonyl noiety. Follow ng the al kylation stlep, 2/

mld-treatnment with dilute acid, HO preferred, snoothly breaks dowkt he,
ketef protecting group to afford the desired carbonyl functionality.

-

Reduction of la is achieved using an al cohol Td Furry of sodi um borohydri de

W th ethanol pref of regh oS bGrdl KAI0kefR26HHaud Lkcheh VB Qqogo0Ndary

carbinol product |Ib. Atertrary carbinol product, s ‘conveni ent Iy

prepared frorpddigeERbREbINE SUROLELS-F BucRY-4-2REhy 1201 My P AL n@PEAIEP AL €
Gignard reagent prepared in the usual manner from an al kyl or aryl” halide

and nmagnesi ungdedeBéntged tH NdEyrbet ey 1p@lak 8y AVDT1Y, afb1ewe) bprRiney  ed.
Alternatively, the sanme chenmi-cal conversi on can be achi eved using ot her
appropri at e ofigkeb-deselfurizaticnage giise VAddd tacdddatabideddsemanal wfdtHe cat i ons

of these methods woul d be apparent to-one skilled in the chemcal arts. The
5- hal ogenat edearpetliakyngtqirpeieingntia.nt Brenduiexpediatay Ievhrreplirisdchlorogver al
procedures as shown in Schene 2. '
bromo, or iodo may be obtained by direct halogenation of l-pyrimidin-
2-ylpiperazine itself, as in procedure B, although in the case of Y =
chloro, better yields are rea;ized by chlorination of N-carbethoxy-1-
W Pyrimidin-2-ylpiperazine (X) and subsequent cleavage of the carbethoxy
) group of XI to give the desired 5-chloro-pyrimidinylpiperazine, IIb.
Certain of the intermediate compounds used in the synthetic

procedures discussed hereinabove are available commercially, e.g.

compounds IV, VIII, IX and therefore no examples nor description of

their preparation need be given.
Description of Specific Embodiments
The compounds which constitute this invention and their
methods of preparation will appear more full from a consideration of
s

the following examples which are given for ﬁhe purpose oflillustration
only and are not to be construed as limiting the.invention in'sphere
or scope. All tenpgratures”are understood to be in degrees C vhen
not specified.
The nuclear magnetic resbnance (IR) spectral characteristics

refer to chemiﬁal shifts (8) expfessed.as parts per million (Pﬁn)

~ versus tetramethylsilane (TMS) as reference stan&arj. The relative
area reported for the various shifts in the proteon NMR spectral data
corresponds to the numb?r of hydrogen atoms of a particular functional

type in the molecule. The nature of the shifts as to multiplicity is



Schene 2 [ ERR] - 18 - The 5-fluoro derivative (lla) is obtained fromthe
I nter- nmedi ate conpound 2-chl oro-5-fl uoro-4-nethylthiopyrimdine (VIl) by
treatment wi th N-carbet hoxypi perazine (VII1), followed by Raney N ckel )
desul furization to give V and acid-catal yzed renoval of the carbethoxy
group',giving la. The internediates Il where Y is chloro, brono, or iodo .y
be ot aiMrd by direct hal ogenation of 1-pyrimdin- 2-ylpiperazine itsel i/
as iph pr edure B, although in the case of 1% = chloro, better yields are

and \unylpterneat b, sisdl fiustef CeaTy YT Y Wil eseled P BOHRE o1 1L

and ¢

5- chl deopygy Madidek &pqg@@ﬂelaﬁ,(ddg'i@-s%ﬁggégﬂ& 6.t NEbok Bl Gl B | %{%ﬁgpounds

used in the synthetic procedures. her ei nabove are ava _
comver ci al hye phs6-d C 0GR EFsEmkYhy1 ¥l fox1k&) A8t hea&aftebfodhofatmmh £ Nor

description of t heifr preparation need be given.®? Description of Specific

Enbodi ment §nd are otherwise conventional. The infrared (IR) spectral descrip-

tions include only absorpﬁion vave numbers (cn71) having functional
group identification value. The IR determinations were employed
using pbfé#siun bromide (KBr) as diluent. The elementsl analyses are

reported as percent by weight.

antheﬁis of Intermediates. o/

| EXAMPLE )

y-Chloro-p-fluorobutyrophenone Ethylene Ketal (I1Y)

A qolutioﬁ of 14chlorofgrfluofobutjrophenane (50 g, 0.25
mole, commercially available); ethylene glycol (50 ml); p-toluene -/
sulfonic acid (0.1 g) {n 300 ml benzene is refluxed for 18 hrs with
water of reaction being removed by means of ‘& Dean Stark water trap.

Upon cooling to room temperature, the reaction m;zture is washed with
dilute sodium bicarbona#e, dried (ugso‘), filtered and the bdenzene
removed by concentration 35_35532,. The residua; 0il was distilled to ~
give 57.7 g (93%) of product, b.p. 106-112/0.01 Torr.
‘EAPLE 2 |

5-?1uoto-2—(l-piperazinyl)pyrimidine {11a)

(15 Ethyl-4-(5~-fluoro-4-methylthio-2-pyrimidinyl)-1~
piperazine c#rboxylate (VI): A wixture of 2-chloro-5-fluoro-é-
"methylthiopyrinidine (vii, 28.3 g, 0.16 mole), N~-carbethoxypiperazine
(viIz, 25.26 g,'0.16.nole). anhydtoug K_ZCD3 (66.0 g) and a catalytic
amount of KI 1n ac§toﬁ1£r11e éAOO ﬁLJ was stirred and heazed under

reflux for 18 hrs. The hot feéction'nixture was filtered, concentrated



The conpounds which constitute this invention and their nethods of
preparation vill appear nore full froma consideration of the follow
exanpl es which are given for the purpose of illustration only and ar
to be construed as limting the invention in sphere or scope. All

tenperatures are understood to.be in degrees C when not specified.
nucl ear magneti c resonance (NMR) spectral characteristics refer to
shidMt's [ERR] expressed as parts per mllionTppm versus tetranethyl

(TMB) as refgr ¢RGR ShANNAr fesidbe cipitalll Vhed eon eehacletb fgave 2068 \gar i OUS
shifts in the protean NVR spectral data corresponds to the nunber of

hydr ogen at ofezpfefappedueitcul ar functional type in the nol ecule. The nature
of the shifts as to multip I|C|té -19- eported as broad singlet s&l
singlet (a), multipl €2) ( Bhyltén -éiumﬂ-mué%qyléﬂ-mémaéése GEE‘)"*}'IEF‘ ):
gquartet (qg). Abbreviations enpl é,ug are [ERR] - (duet erodi rre yl sul f oxi de) ,
[ERR] (deut obmdxrune of thyl-4nie- rm‘nerWéshgﬁvem%ﬁ%ﬂ ﬁ@i?WFéP%d

ﬁ'a?? népgﬁﬁéﬁéﬁgﬁ%uﬁ-ﬁﬁiﬁ' Ef@ﬁeﬁeb i Ranfie TR G S e e o
. I I
:2 ?ggor'l:z:jﬂgs‘%gé? S'ﬁ%‘iﬂoﬁ. rp"éﬁf ilgB'g a%d geatgsn&ndel%ffw?%m@ nFg3! YSES

The reaction mixture was filtered, concentrated in vacuo and the

residue recrystallized twice from ethanol to provide 11.2 g (45%) of
product, m.p. 104-107°.
A solu:;.on of this {ntermediate (V, 11.2 g, 0.04 mole) in

6N HC1 (100 mlL) was stiirea and heated under reflux overnight. The

cooled reaction mixture was made alkaline by addition of 50% NaCH,

extracted with ether and the extract dried mgéo 6) and concentrated
\/ in vacuo to provide 7.23 g (100Z) of product as a viscous oil which

can be treated with ethanolic HCl1 in ethanol to yield the hydrochloride

salt, m.p. 250-252°.

4
Found: C, 44.23; H, 5.57; N, 25.38.

Anal. Cacld. for CgH,y FN, °HC1: C, 43.95; B, 5.54; N, 25.63.

U The above example serves to illustrate the procedure A in

.Sche 2.
‘EXAMPLE 3 .
5-Bromo-2-(1l-piperazinyl)pyrimidine (IIc
This example serves to ﬂlusirate procedure B of Scheme 2.

To an ice-cooled solution of 1-(2~-pyrimidinyl)piperazine (16.4 g, 0.1
mole) in 1N HC1 (100 ml) was added dropwise bromine (15.98 g, 0.1
mole). After stirring at 0° for 0.5 hr, the pixture vas heated to

100° until dissipation of the red color had occurred. The mixture is



Synt hesis of Internediates EXAVPLE 1 [ ERR] - Chl or o- p-fl uor obut yrophenone

Et hyl ene Ketal (lI11) A solution of y-chloro-p-fluorobutyrophenone (50 g,
0.25 nole, comercially available); ethylene glycol (50 m); p-toluene

' onic acid (0.1 g) in 300 nL benzene is refluxed for 18 hrs with water
gaction being renoved by neans of a Dean Stark water trap. Upon cooling
\oqn1tenperature, the reaction mxture is washed with dilute sodi um

N bonate, dried [ERR], filtered and the benzene renoved by concentration
acuo. The residual oil was distilled to g ve 57.7 g (93% of product,

b. Q 06_ /0 _ o i . | . d %
(15 (1) TiEt s £551 Ba10 1 enbos, Aok S0 Tt ahe Ao fo ot Hhber azine
b | at DF k i <Rl -5-1 | -4 |t hi i ni di
(U1 Segtntey) Toé Bpdd Ui, (S0, Qb conclRite g A0baMg! B0V 1 61
le), : o GA [ f Kl i
gge'?éni ﬁﬁ\@&%gi?ﬁ@%&sﬁgtﬁ ?Ed%da‘rlgt Z%I”t&;ﬁe?nf)gm u>c<) for |1g hrs. The

hot reaction nixtuge a??ﬁ:pfrutteewﬁfiﬁmnu 3hesl procediPe, itheVOLMI oD th
residue crystallized fromethanol to give 29.8 ¢

intermediate, IIb, and the 5-iodo intermediate, IId, may be prepared.

EXAMPLE 4

5-Chloro-2-(1l-piperazinyl)pyrimidine (ITb)

This example illustrates prﬁcedure C of Scheme 2. Chlorine
gas was bubbled into a solution of ethyl-4-(2-pyrimidinyl)-l-piperazine o/
carboxylate (31.4‘3, 0.133_n01e)_1n 1N BC1 (150 ml) for 15 minutes.
The reaction mixture was cooled in ice and the solid product collected
by filtration and dried to afford 19.3 g (54;) of the S-chloro-N-

carbethoxy intermediste compound, m.p. 80-83°; This intermediate vas S

hydrolyzed under acidic conditions as described fﬁr the 5-fluoro ~
analog in Example 2. From 19.3 g (0.07 mole) of the N-carbethoxy
intermediate compound was obtained 10.7 g (77%) of 1Ib.
EXAMPLE 5
5-Iodo-2-(1-piperazinyl)pyrimidine (11d) \;

Preparation of this reaction intermediate may be achieved
by modification of preparations given for synthesis of some 2-amino-5-
iodopyrimidines as described in J. P. English, et al., JACS, 68,
1039 (1946).

A refluxing mixture of 1-(2-pyrimidinyl)piperazine (5.0 g,
0.03 mole) and mercuric acetate (19.2 g, 0.06 mole) in S0 mlL glacial
acetic acid is treated with iodine (9.4 g, 0;037 mole). After 15 minuges,
the reaction mixture is then added to a solution of potassium {odide

(21 g) and scdium sulfite (é.S g8) in 125 ml water. The resulting



(62% of product. (2) Ethyl-4-(5-fluoro-2-pyrmdinyl)-I-piperazine
carboxylate (V): A m xture of

et-hyl -4-(5-fl uoro-4-methylthio-2-pyriidinyl)-I|-piperazine carboxylate (
29.8 g, 0.1 nole) and Raney N ckel catalyst (15 tsp) in ethanol (550
was stirred and heated under reflux for 48 hrs. The reaction m xture
filtered, concentrated in vacuo and the residue recrystallized tw ce frcs)B
et harol to provide 11.2 g (45% of product, mp. [ERR]. A solution of \{this
intermediate (V, 11.2 g, 0.04 nole) in 6N HC1_(100 nL) was stirred an :
heat ed under reflux overnight. The cooled ré& ifon m xture was made
al kaline by aggkdurenidiei DiPredioddd ettt feitd NédtRaPie@ viR0sd2NRacKE I ACt
dried [ERR] and concentrated in vacuo to provide 7.23 g (100% of product
as a vi scous eblutdbhcindcextraetéd ehtlecevhylenet dtdooides HER bexhglémenol to
yield the hydrochloride salt, mp. 250-252'. Anal. Cacld. for [ERR]: C
43.95; H, 5.54hldtide5e83actdameashe] sitcpSsiviely i8H; porpsdin3Bdidee above
exanple serves to illustrate the procedure A in Schene 2. EXAMPLE 3

5- Br ono- 2- (| - sphiiani snd peddupnsulifite spluyions; driedafifese, s and opneentteredirat e
procedure B of Schenme 2. To an ice-cooled solution of

1- (2- pyri mi di 33 Jasuacthe, fesired Predyctsy 1 nple) in IN HO (100 nl) was added
dropwi se bromne (15.98 g, 0.1 _ )

|

Sinthesis of I Products

EXAMPLE 6

1- (4-F1uo:ropheny1)-l»- [4=(5-fluoro=-2~
pyrimidinyl)-1-piperazinyl]lbutanone Hydrochloride (Ia)

A mixture of 5-fluoro-2- (1-piperazinyl)pyrimidine (IIa,
7.3 g, 0.04 mole), y-chloro=-p-fluorobutyrophenone ethylene ketgl (1v,
14.5 g, 0.06 mole), anhydrous cht)3 (24.8 ;) and a catalytic amount |
~ of KI 1n acetonitrile (100 ml) was stirred and heated under reflux
for 36 hrs. The hot mixture was :filtered, concentrated in vacuo and
the residue treated ﬂth 20 mL of 3N HCl and 100 mL ethanol. After
cooling in ice, the product was collected by filtration and dried to
give 7.6 g (502) of product as a vwhite solid, w.p. 234-236°.
Anal. Calcd. for CpgH, F,N,
N, 14.64. Found: C, 56.27; B, 5.52; N, 14.27.

O-HCl: C, 56.48; B, 5.53;

MR (DMSO-d.): 2.10 (2,m); 3.20 (6,m); 3.54 (4,m);
4.58 (2,m); 7.34 (2,m); 8.08 (2.m); 8.55 (2,s); 11.60 (1,bs).
IR (RBr): 960, 1235, 1245, 1365, 1510, 1560, 1600, 1680,

2550, and 2920 ca >.



nole). After stirring at O for 0.5 hr, the mxture was heated to 100 wuntil

di ssipation of the red color had occurred. The m xture is filtered,

cool ed, made al kaline with 50% NaCH and extracted with ether. The dried

extract [ERR] was concentrated in vacuo to provide 14.5 g (62% of product,
RR]. By appropriate nodification of this procedure, the 5-chloro .-

inteynedigte, Ilb, and the 5-iodo internediate, I1d, nmay be prepared. &

EXA LE%Q Chl or o- 2- (1- pi per azi nyl )pyri%di ne (11b) This exanple
il lustr

procedure C of Schenme 2. Chl©fine gas was bubbled into a

sol utN on/of Jet hyl -4-(2-pyri-m di nyl) - lpxaMPeg @zi ne carboxylate (31.4 g, 0.133
mol e) \n IN/HCO (150 nlL) for 15 minutes. The reaction mxture was cooled in ~
i ce and sol i d proghfat[S<Fibesd-2dpppanfiiny1dsi-paperadinylilet-to afford 19.3

g (54% of the 5- ofa-6luvrdphenyl Pithasy Hydtedhibside! €IW,0MPR48A2-YN p. [ ERR].
This internmedi ate was hydrolyzed under acidic conditions as described for
the 5-fluoro anal ogAi mix@Exaesifette I8 compbfed pgegared atovk cin Bkauple 6
N-car bet hoxy_ i nternedi ate _conpound vas obtained 10.7 g (77% of Ilb.
EXAVPLE 5 5{1.éds, 2.02-psilsdrand modiumy bonebydride (2.3) 8P0=famelebinof this
reaction internedi ate may be.achi eved
ethanol (650 ml) was stirred overnight. The mixture wvas treated with
ethanolic BCl, stirred at room temperature for 1.5 hr, then heated to
reflux. Solvent was removed in vacuo and to the residue was added 1N
NaOE and methylene chloride. The organic layer was separated, dried
(ugsok) and concentrated in vacuo. This residue was digsolved in
ethanol (treated with ethauoliq HCl and cooled). The hjdrochloride
salt was coliected by filtration and dried to afford 6.2 g (81Z) of

product, w.p. 236-238°.

| Ansl. Caled. for C gH, P N,0-BCl: C, 56.18; H, 6.03; /
N, 14.56. Pound: C, 55.98; H, 6.06; N, 14.23.
R (DHSO-d): 1.71 (2,m); 3.10 (4,m); 3.47 (4,u);
4.59 (3,n);'5.30 (1,bs); 7.11 (Zin); 7.40 (2,m); 8.53 (2,?); 11.50
(1,bs). o |
IR (KBr): 955, 1220, 1235, 1370, 1440, 1455, 1480, 1510, v
1560, 1605, 2600, and 2920 ca™l,
EXAMPLE 8

a,a-bis-(4~fluorophenyl)=-4~(5-fluoro~-2~
gyrimidinyl)-1~piperazinebutanol_derochloride {Ie)

To the Grignard reagent prepared in the usual manner from
4-bromofluorobenzene (6.3 g, 0.03 mole) and magnesiun.turnings (0.73 g,
0.03 mole) in dried tetrahydrofuran (40 ml) was added a solution of
the Ia.ccnpound prepared above {n Example 5 (7.87 g, 0.023 mole) in

tetrahydrofuran (40 ml). The mixture was stirred and heated under



by nodification of preparations given for synthesis of some 2-am no-5-

i odopyrim dines as described in-J. P. English, et al , JACS, 68, 1039
(-1946) . A refluxing m xture of 1-(2-pyrimdinyl)piperazine (5.0 g, 0.08
nmol e) and nercuric acetate (19.2 g, 0.06 nole) in 90 nL gl acial aceti¢
Is treated with iodine (9.4 g, 0.037 nole). After 15 mnutes, the reaf
m Xture is then added to a solution of potassiumiodide (21 g) and sodi
suMAte (4.5 g) in 125 nL vater. The resulting - 22 - mxture is
filtered and the filtrate neutralized with 50%MNaOR sol ution and extracted
wi th nethyl ene chloride. The nethyl ene chloride extract is washed .
successi vel yrefila foot 3% diruncoicd €¢ dadstrest pdwvish Nafdgalutian.f | The dedaptedn,
dried [ERR] and concentrated in vacuo the desired product. Synthesis of |
Products EXANMIEhGITef pran-pottipmaids| sensentratsd rin yacposto remove solvent

Y| Hor o 5. {1odb PREreST RSB AP v iaeama pageged ond g1 g, get' asd
R chl or 0B [LUGgb L gpneqore St HUGRe it @iobl Vonddendofa Belem™ ©).

ytic anoun
component (Rf 0.43 in hexane-ethyl acetate, 3:7) were combined and

concentrated 35.33522 to provide 5.2 g of a viscous oil. Az ethanol
‘solution of the latter was treated with ethanolic BC1 following which

the ethanol was removed in vacuo and the residue was azeotroped in

100 ml benzene. Concentration of tﬁif resulting solution at atmospheric
pressure to half ;olume resulted in separation of a solid. The solid
product ua§ collected by filtration and dried to afford 1.9 g

(17Z) of the tertiary carbinol product, m.p. 153-155°,

Uk . Anal. Calcd. for C, B, F.N,0-HCL: C, 60.19; H, 5.47; N, 11.70. "
Found: C, 60.30; H, 5.36; N, 11.78.

NR (DMS0-d): 1.66 (2,m); 2.34 (2,m); 3.08 (4,m); 3.42 (4,2);
4,50 (2,m); 5.82 (i,bs); 7.07 (4,m); 7.46 (4,m); 8.50 (2,s); 11.30 (1,bs).

IR (KBr): 835, 950, 1220, 1235, 1365, 1450, 1490, 1510, 1560,
1605, 2590, and 2930 ca L.

Using the appropriate starting compounds, additional
examples of Formula 1 products may be synthesized using substantially
the same #rocedures as outlined hereinabove. Soma additional products
of Formula I which may be synthesized are shown in Table 4. Formula I
compounds in which X = g are prepared using the progedure given in
Example 6. Formula I ﬁompounds vherein X = CHOH may be prepared using

the procedure given in Example 7, and those wherein X -_CROH may be

prepared according to Example 8.



of KI in acetonitrile (100 nL) was stirred and heated under reflux for 36

hrs.

1680,
4-[4- [

0\(6,m: 3.54 (

,bs). IR (

nd 2920 [ERR].

4,m; 4

.58 (2,);

[ ERR] . Anal.

Cal cd.

7.34 (2,1);

[ERR]: C, 56.48;

After cooling in ice,

2.10
8. 55

hot mixture was filtered, concentrated in vacuo and the residue
ith 20 nL of 3N EC1 and 100 ni et hanol.
collected by filtration and dried to give 7.6 g (502) of
Q white solid, mp.
14.64. Found: C, 56.27; H 5.52; N, 14.27. NMR [ERR]:
8.08 (2, m;
KBr): 960, 1235, 1245, 1365, 1510, 1560, 1600,
-23- EXAMPLE 7
oro-2-pyrimdinyl)-I-piperazinggl-1- -(4-fluorophenyl)butanol

t he

1,

v

Hydrochl oride (1b, M 14802-1) A mixture of the la conpound prepared above
in Example 6 (7.6 g, 0.02 nole) and stA¥&r# borobydride (2.3 g, 0.06 nole)

i n et hanol

et hanol i ¢ HC1,

refl ux.

650 nL) was stirre

stirred at

r

vernight, The_mi xture 'vas treated with
ﬁ.yiv?é?g@?’%‘ Hc?"q‘ﬁﬁ-t-ﬁr, then heated to

=

Sol vent was renoved in vacuo and to the residue was added 1N NaCH

and net hyl ene chl ori de.

The organic | ayer was separated, dried

Exanple X X B.P.°C - Yield 3* Formula®

9 C=0 cl 115-117 45 °1snzoCIF“4°

10 C=0 Br 129-131 3 clanzonrrnao

11 Cc=0 I - - - € gHyoFIN,0

12 CHOH - | 204-206 56 - 018E23FN;008C1
13 -CHOH a 230-232 S0 018H22C1FN‘00320
14 CHOR - Br 235-237 54 ClsﬁzthFN4003C1
15 CHOH - 1 - - clsnzzrm‘o'

16 C 2! SCOH F 208-210 24 C 20321F2N ‘O°HC1
17 p-F-06!‘COE -3 219-221° 42 024326F2N‘0'HC1
18 CH3C08 F 192-194 25 °19524F2N4°'H°1

a. All compounds were recrystallized from ethanol.

b. C, H, and N analyses were all within_i 0.42 of calculated
values for compounds with melting points.

o/



[ ERR] and concentrated in vacuo. This residue was dissolved in ethanol
(treated with ethanolic HO and cool ed). The hydrochl oride salt was
collected by filtration and dried to afford 6.2 g (812) of preduct, m.p.
[ERR]. Anal. Caled. for [ERR]: C, 56.18; H, 6.03; N, 14.56. Found: -
55.98; H 6.06; N, 14.23. NVMR[ERR]: 1.71 (2,m; 3.10 (4,m; 3.47 (4 n);
4.59 (3, m; 5.30 (I,bs); 7.11 (2,m; 7.40 (2,m; 8.53 (2,s); 11.5¢ (18

IR\tKBr): 955, 1220, 1235, 1370, 1440, 1455, 1480, 1510, 1560, 1pB05
and 2920 [ERR]. EXAMPLE 8 [ERR] - bi s- (4-fl uoroptfemyl ) - 4- (5-f1 uor o- P
Pyri A1) | BRUREE 3R RPN SRR bAOG ! e et foh TO [he GTanaNd e

prepared in t = e (6.3 g, 0.03mle
and magnesiumturnings (0.73 g, 0.03 nole) in dried tetrahydrofuran (40 m)

was added a sol ution ofodd1@dlft 16ANY UeBEouNas Pitne taPREVENJsR defandd se&%eﬁ&e
g, 0.023 nmole) in tetrahydrofuran (40 nL). The m xture was stirred and

heat ed under by Fodfula teaflisexhdver aﬂﬁphychowel;&dpﬁmiekr e¥be AnstidteNagby
sol ution. The decanted

are active in the Conditioned Avoidance Response test at non-catalepsy

producing doses of below 100 mg/kg and also demonstrate very little
activity in the inhibition of [ H)spiperome binding by virtue of
having ICSO values >1000 nM. The significance of these findings as

they relate to antipsychotic potential has already been adequately
discussed for Formula I'compounds. Formula XXI (shown below) expands
the scope of the invention to include all of these additional sudb-
stances, as 1illustrated in Examples 19 and 20 and having the structure_

given here as Formula 1I'. This additional subject matter comprises

o compounds of Formula I'

Ol Y-

I'
\— -
or a pharmaceutically.acceptable acid addition salt and/or solvate

thereof wherein xlis E:Z:L or -CHOH-; Y is halogen or hydrogen;
_ 7
and 2 is lower alkoxy or H. Thus, the present redefined invention

comprehends a compound of Formula XXI

; etony O{@

Xx1



t he ¥l i due was fl ash-chronmat ographed on silica gel using hexane-ethyl
acet a3 as.eluent. Fractions coptaining a single conponent (Rf 0.43
i n hexane-ethyl acetate, 3:7) were c i ned and concentrated in vacuo to
provi geny. 2 ¢ of a viscous oil. An ethanol solution of the latter was '
treated\ ‘ethanolic HO follow ng which the ethanol was renoved in vacuo

and phe ‘jesi Jue was azeotroped in 100 nL benzene. Concentration of this
ing sglution at atnospheric pressure to half volunme resulted in
separ athon/of a solid. The solid product was collected by filtration and
dried to afford 1.9 g (17% of the tertiary carbinol product, mp.
153-155'. Anal. Calcd. for [ERR]: C, 60.19; H 5.47; N, 11.70. Found: C,
60.30; H 5.36; N, 11.78. NM[ERR]: 1.66 (2,n); 2.34 (2,m; 3.08 (4,m;
3.42 (4,n); 4.50 €22 pjproecgeefyally pecqgisjle agld 3igior gqpje andforsmgivits 1) - 8. 50 (2,S);
11.30 (I,bs). IR (kBe) ineB3BS 16200¢caricdi2f), §1235kecshB66, -4 45Dk 001 190, 11510, 1560,
1605, 2590, and 29 [ERR] . Lnhg.the apgpronriate, starting conpounds,

addi ti onal exanpl é'igsfgafbﬁfl‘(ljgﬂrm aya'l gf’)rgoducts ér)?g’y"!yg'eyei:s;hﬁt esi zed usi ng
substanti al |y t he "zse: pracedtiFg ST s-oamt | Prieds herdrnitiov®. Sonm addi ti onal
products of For gulesiy haivged @k xTEYesbbenys watzhe Sjezpd. atseastiawn, i N Tabl e 4.

Formula I 0 compoynds, b olGhs Xoun rorm £ RHGRAL $9-MBLAI L€ procedure given
nc _ preferred solvate forms of compounds of Formuls XXI are hydrates,

{.e. compounds complexed with water Sr hydration. '

The compounds of 1I' are obtained _l_ecprdin; to the methods
10 for I compounds p.teviously set !onb or by obvious aodificstion of \J
the procedures illustrated in Sches 1 and 2 hereinabove. Preparation
" of the Pormula I' compound (Id) yherein X is n is shown below in
Scheme 3. .This eompound 4s designated as Id f::c :he sake of consistency

in the numbering of related product compounds of the entire invention.

15 Scheme 3
0 ’ o . \/
s i P
i . X111 -

et

Vil

DA = PN

14
XXI1



Exanple 6. Formula | conpounds wherein X = CHOH may be prepared using ths
procedure given in Exanple 7, and those wherein X = CROH nmay be prepagred

according to Exanple 8. - 25 - Table 4 Additional Formula I Prod

Exanpl e X Y [ ERR] Yield [ ERR] [ ERR] 9

a . 11s- 117 45 [ ERR] 10 c-0 Br

33 ~ [ ERR] U c-0 I - - '

[ ERR]’ 12 CHOH |1 2@4 206 56 - [ ERR] 13

CROH d 230- 232 50 [ ERR] 14 CHOH

Br 235- 237 54 [ERR]. 15 . CHOH I -

- [ ERR] 16 [ ERR] 7 208- 210 24 " [ERR]
17 [ ERR] 1 219'1»23’15 process tGEzv-chloro keul (I{IEBBL'JS-W the. [ ERR]

F 192- 194 F g %Founds were recrystallized
fromethanol. b. C I-'I°"""<’;f'f1‘d1 NS f/\él"e"éﬁ"f“ PRRHEPERRM® of cal cul at ed

val ues for conpounds vrisénke qfepbteistyg caybphané & give XIII which s then converted

to XXII via an sromstic nucleophilic disphceuent resction on the
5 pyrimidine (ntermediate VII. Desulfurization by the standard Raney
Nickel procedure affords the ketal structure of I°.
' Compounds of Formula I' wherein Z 4s alkoxy ﬁy be prepared

as shown in Scheme &.

o Scheme 4
M@* = M‘@Ji
>/
8,0
% o
0
weses
’ S
T T'a . |
N-my \;‘Hg halide (Grignard Reagent)
e 1'®; X = secondary . I'c: X = tertiary

carbinol eartinel



-26- Further Detailed Description of the Invention Sone additional

conpounds mlar to those defined hereinbefore by Fornula | al so have
anti psyghoti ¢ properties. For instance, they are active in the Conditioned -
Avoi dayice Regponse test at non-catal epsy produci ng doses of bel ow 100 ng/ kg

and alfso derpnstrate very little activity in the inhibition of [ERR|
tue of having [ERR] values >1000 [ERR]. The significance qf
t hese {fii ndihgs| as they relate to antipsychotic potential has already been
adequat el y “di spussed for Formula | conpounds. Formula XXl (shown bel ow)
expandd the scope of the invention to include all of these additional sub-
stances;~Nas_iflustrated in Exanples 19 and 20 and having the structure -
given here as Formula X . This additional subject matter conprises :
conpounds of Fornmula |I' [ERR] or a pharmaceutically acceptable acid
addition salt and/or solvate thereof whegein X is [ERR| or -CHOH; Y
i s hal ogen or hydrogen; and Z is |ower alkoxy or H Thus, the present
redefi ned i nventi orTheoprpcederdef Schenpduls minlsomnuoddfX2dtipa R

~

Scheme 1. Beginning with the ketal thiomethyl intermediate compound XXII,
8 selected alkoxy species is :'xsed.to displace tﬁe methylthio moiety
to give the desired (Z = OR) I'd ptoduct:. This compound may be
converted to any of tﬁe other desired I'a-c products wherein the
structure of X is varied by using the r.eactiotis- sﬁow_n. In Schemes 3 o’
and 4, ai given above, R, X, Y, -nd Z are all as previously defined.
- Preparation of any conipound of Formula XXI may be achieved

by means of the following unitary process.



or a pharmaceutically acceptable acid addition salt and/or sol vate thereof
wherein X is [ERR] (carbonyl), [ERR] (ketal), or [ERR] (carbinol) with R
bei ng [ ERR] al kyl, hydrogen, or fluorophenyl, Y is hal ogen or hydrogen; and.
Z is al koxy or hydrogen. There Is a proviso that Y Is only hal ogen when X _~
I s carbonyl and Z is hydrogen. As can be seen, Formula XXl enconpasses
both Fornmula | and Formula ' conpounds. The preferred solvate formns; of
conbﬁbnds of Formula XXl are hydrates, éie. conpounds conpl exed with wg
or hydration. The conpounds of | are obt&ined according to the method
for | conpounds previously set forth or by obvious nodification of th
procedures illustrated in Schemes 1 and 2 herei nabove. Preparation of
Formula 1" conpound (1d) vherein X is [ERRl is shown bel ow in Schene
This cdpound is designated as |d P&PtnE Xakerd* consistency in the
nunbering of related product conpoundstof rdhe entire i nvention. 15

Schene 3 [ ERR] In this process the [ERR]-chloro ketal (Ill; prepared
fromthe comercially avail abl e kgione IV) i eacted with piperazine in
t he presence of potassiun1¢argon£ﬁ§ to give &«ll which is then converted
F. — F # i
v IIT - .
OO
— i
‘—1 oR r—‘ SMe
= VO
e | xa1
\/ x® 1‘2" ' | Lmn:
i : ;
I's . . .
o , { \,,_(}Y
M,,-J/ Y‘eeugaa;se f@g\’u NO
veagent)
i 1d
N/ 'y

I'c '
B HZO

1s

\ R¥Mg halide
“ﬂf/ Wy {Gzignard

reagent)
Ib 1e



to XXII via an aromati c nucl eophilic displacenent reaction on the

gjne internmediate VII. Desul furization by the standard Raney N ckel
A&\ af fords the ketal structure of X . Conpounds of Forrmula I’

| S al kozy may be prepared as shown in Schene 4. Schene 4 [ERR]

ith the ketal thionmethyl intermediate conpound XXI I, a selected
pedies is used to displace the nmethylthio noiety to give the
des\red (Z/- OR) 1'd product. This conpound may be converted to any of the

the reactions shown. In Schenes 3 and 4, as given above, R X, Y, and Z are --
all as previously defined. Preparation of any conpound of Formula XXl may
be achi eved by neans of the follow ng unltary process. Synt hesi s of XXl
Conmpounds
In the above scheme R and Y are as previously defined.
Another aspect of the invention concerns the stereoisomers
of the preferred compoﬁnd of Formula XXII. This compound which is

also known as BMY 14802 and, as narkgd_uith an asterisk,

-OF OO

BMY 14802

possesses & chiral center and therefore exists as (~) and (+) enantioners.\;)
To resolve racemic BMY 14802 into its enantiomers, the

racemic free base was treated with either §-(-)- or R-(+)=g-methyl-

benzyi isoeyanate.to afford mixtures of diastereomeric carbamates.

The pure crystalline diastereomers obtained from reaction with the S-

(-) and R-(+) isocyanates were cleaved with trichlorosilane to afford \_)

the (-) and (+) enantiomers of BMY 14802. These isocyanate resolving

agents are commerciglly available and utilization of such reagents in

thé resolution of racemic alcohols and amines has been described in

the literature. Resoclution of the subject enantiomers was acccmplisheg

using the procedure outlined in Scheme S.



Unitary Process [ERR| - 31- In the above schene R and Y are as
previ ously defined. Another aspect of the invention concerns the .
st ereoi soners of the preferred conmpound of Forrmula XXII. This conpound/ :
which is also known as BMY 14802 and, as nmarked with an asterisk, [ERR] .t:
possesses a chiral center and therefore exists as (-) and (+) enantlogers
To\LgsoIve racem c BMY 14802 into its enantioners, the racem. c free hase S
was treated with either S-(-)- -a-net hyl - benzyl isocyanate tg -
afford m xtures of dlastereonerlc car anates The pure crystalline
di ast ereoners obtained fromreaction with the S (-) and R-(+) isocyanat
were cleaved with trichlorosilane to afford the (-) and (+) enantiomers of
BMY 14802. These isocyanate resolving agents are comrercially avail able and
utilization of such reagents in the reswkauti on of racem c al cohols and

am nes has been described in the literature. Resolution of the subject
enantionmers was -acconpli shed using ghe procedure outlined in Schene 5.

rM@‘

Racemic BMY 14802

oy
r
— CHNCO
*
§=(~) or R~(+)
/
O~~~
'\ .
mixture of diastersomeric carbamates
Pure diaszerecmer from S-{-) isocyanate Pure diasterecmérfrom R-(-.i-) isocyanate
. _ SiHCI3 J’ st !*5_13
N\ , _

{(-)-enantiomer of BMY 14BO2 {+)-eranciomer of BMY 14802



Schene 5 [ ERR] -33- ldeally, two diasteroners should have been obtai ned
fromthe_reaction of racemc BMY 14802 regardl ess of isocyanate used.

2 in each case one crystalline diastereomer was obtai ned by ’
filtfatigon and no further crystalline material could be obtained fromthe
t'tenpts to separate and isolate the second diastereonmer fromthe

fil Jusi ng chromat ogr aphy was unsuccessful. In practice, treatnent oﬁ‘j
the\ra jc carbinol with the S-(-) isocyanate gave only one di astereoner
inc | i ne form Wich was isolated and cleaved with trichlorosilane to
af f or e pure (-)- enantionmer of BWY 148@B -Sinmilarly, the R (+)

i socyanate gave the QUL Cr tW&f&gﬁﬁ%@ﬁg@;ﬂm@%é{ﬁgeﬁb%g‘f Q?,&' eaved to --

yield the (+)- enantioner’of B essnent 0O ol ogl ca

activity of {06308 OFiadediRTRRE 16862 el i1 bl Ge( 2docyahital bQRET Was nore

potent than racem c material in inhibiting aponorphine’stereotypy in rats,
but was | esgopiie?N1d Radd1Rak€ bRk SHlysP411180  PaBPédonbd dsCsbtadled Bpsy. The

converse was true for the (+)- enantioner of BMY 14802. This led to the
- concl usi on fhatrat@osiagdidd arthes dhigst)dnk matieaidlneould)be Dbrpineldi £xom
the filcrate. Attempts-to separate and isolate £h¢ second diasfe:eomer
from the filtrate using chromatography was unsuccessful. In practice,
treatmenf of the racemié-catbinol with-the S~(=) isocyanaﬁe gave only
one diaster;cmer in Cryéﬁailine form which was isolated and cleaved
vith trichlorosilane to afford the pure (-)- enantiomer of BMY 14802.
Similarly, the k-.(+) isocyanate gave the pure crystalline diasterecmer
vhich could be cleaved to yi#ld the (+)- Qnantiamet of BMY 14802.

Assessment of the biclogical activity of the enanticmers
demonstrated that the (~)- enantiomer w@s more potent than racemic o/
waterial in inhibiting apomorphine stereotypy in rats, but was less
potent in the reversal of neuroleptic-induced catalepsy. The converse
was tru? for the (+)~ enantiomer of_BMY 14802, This led fo the
conclusion that no significant advantagg in pharmacological profile
as-a potential-antipsychotic agent'existed for either enantiomer e
compéred to the racemic mixture.

EXAMPLE 19

5-Fluoro-2-[4-{3-{2-(4-fluorophenyl)~1, 3-dioxolan-2-yl]-
propyl}-1-piperazinyl]-pyrimidine Hydrochloride (I')

A mixture of the y-chloro ketal (III; 27.49 g, 0.112 mole);
piperazine (68.24 g, 0.56 mole); potassium carbonate (46.43 g, 0.33
mole); and a catalytic amount_of potassium iodide, all in 358 al of
acetonitrile were refluxed for 18 hr. The hot reaction mixture was

filtered and the filtrate concentrated i{n vacuo to a residue which



as a potential-.antipsychotic agent existed f.or ei ther enanti oner conpar ed
to the racem c m xture. EXAMPLE 19 : X :

5: Fl uoro-2-[4-[3-[2-(4-fluorophenyl)-1, 3-di oxol an-2-yl ] --
propyl]-1-piperazinyl]-pyrimdine Hydrochloride (1'") A mxture of the

[ERR]-chloro ketal (lIl; 27.49 g, 0.112 nole); piperazine (48.24 g, O
mol-e); potassium carbonate (46.43 g, 0.33 nole); and a catalytic anou
potassi umiodide, all in 358 nL of acetonitrile were refluxed for 18

The hot reaction mxture was filtered and the filtrate concentrated In

vacuo to a residue which -34- was partitionedshetween water (250 nL) and
ether. The water |ayer was extracted furiheér with ether, the ether extracts

conbi ned and dr et PREFIRAOBER) DEBHREBNYALEF obP 0l 80D 4tEeE: v ahoaratey, layer
o1 por azi o | nt oPHBAREHE Sk TapEher S Syaet g e W R bad - TN
ul ver  zed pot abtitth it atce NGt S xbehe Fatpd S FREH  r12-a-
o a6 U 01 0l LB St it T ot o
11.1 g of residue whi ch gfgspipe@sitnenit¥chatade @41 3%.8 g, 0.026 mole);
 2-chloro-5-fluoro-é-methylthio-2-pyrinidine (4.73 g, 0.026 Bole);
pulverized potassium carbonate (11.05 g); a#d a catalytic amount of
potassium iodide in 80 mL acetonitrile was refluxed 18 hr. The hot
reaction mixture was filtered and the filtrate was concentrated in
vacuo to give ll;i g of residue which was f;ash chromatographed (3%

methanol/methylene chloride). Appropriate fractions were combined,

dissolved in 10 nl ethanol, chilled and treated with ethanolic HC1

¢

from which 1:5 g of 5-fluoro-2-[4-[3-[2~(4-fluorophenyl)-1,3-dioxolan-
2-yl]propyl}-l-piperazinyl}-4-(methylthio)pyrimidine hydrochloride,
(XXI1) m.p. 233-235° was obtained.

Anal. _Caled, for C 26P2N4025-861= C, 53.33; H, 5.75;

2®
N, 11.85. Pound: C, 53.53; H, 5.81; N, 12.03.
5-Fluoro=-2-[4~[3-[2~(4=£fluorophenyl)-1, 3-dioxolan-2-yl]-

propyll-l1-piperazinyl]-4-methylthio]pyrimidine (XXII; 7.45 g, 0.017

mole); triethylamine (3.05 g, 0.034 mole); 2 teaspoons of Raney

Nickel in water were mixed in ethanol (125 nL) and refluxed 18 hr.

'The hot reaction mixture was filtered and the filtrate was concentrated

}3 vacuo to about 1/5 volume. A crude crystalline product was obtained
by filtration and its recrystallization in 20-25 mL ethanol gave

1.6 g of solid, m.p. 220-222°. This solid was converted to the

hydrochloride salt in ethanol using ethanolic HCl. Filtration and

drying gave 1.6 g of product, i;p. 242-244°%,



rret hanol / met hyl ene chl ori de) Appropriate fractions were conbi ned,
solved in 10 nL ethanol, chilled and treated with ethanolic HO from

g of 5-fluoro-2- [4 [ 3-[2-(4-fluorophenyl)-1, 3-di ozol an-
|']-1-piperazinyl]-4- (nethylthio)pyrinidine hydrochl oride, (XXl1I)

e
EEAQ&E] was obtained. Anal. Calcd. [ERR]: C, 53.33; H 5.75; N,

Found: C 5 1 T
-[4-]3- &-‘i |_iu‘:(')lfop 1324%2'8» a2 551 o z"syﬁ' 5, 3.90; R

J - I PlhREfAZI 4- hiz 0] igd XXI'l; 7.45 g, 0.017 nole);
st hyl P age {ﬁ ?MHJO %gwyrribzte?; egb%e;ﬁép%g%g( of Raney Nickel in water
were nixed in et hanol (125 m.) andptagpptiereed 18 hr. The hot reaction m xture __
was filtered and the filtrate was concentrated in vacuo to about 1/5
vol ume. A crude cryst d-($+Fuprodutéthorg-2plpiniadny)-8+¢4-r ation and its
recrystal lization ifihiddeenyl)-li-piperiazgmetatindl BydrochDdrisde m p. [ERR].
This solid was converted to the hydrochloride salt 1 n ethanol using
et hanol i ¢ HC Fi | Fohlawing the pirogiedgregagived. fn @xetbp]pusoﬁ-t&‘.t butmuping ERR)] .
Anal . Calcd. for ERR - C, 56.27; H 5.90; N, -13.12. Found: C, 56.12; H,
6.06; N, 2rchdpr hmre-Smpebyhippiiaidineean @ prarting mitelth}k):l&—m-

carbinol intermediate campound 4-[59f1uoro-4-Cnethylthio)-2-pyrimidinyl]-

4-[4-f1uoto§heny1]-l-pipefaz1nebutanol m&y be synthesized., A 3.77 g

(0.01 mole) portion'of this 1ntefned£ate“was_combined with KOH (7.54 g)

in methanol (75 nl) was refluxed for 18 hr. The methanol vas removed W,
in vacuo and the extract diésolved in water. The aqueous solution

was extracted with ethyl ether, the ether extracts cqmbihed, dried,

and concentrated !g_iAcuo to 2.2 g of a residue which was flash

chromatographed (ethyl acetate).' The approbriate fractions vere | e,
‘combined to give 1.6 g of oily product uhich vas converted to the ~
'hydrochloride salt with ethanolic HCl to give 1.5 g of 1'd product,
m.p. 235-237°. |

.;éggl, Caled. for 019 24F2 4 2-HCI. C, 55.01; H, 6.07;
N, 13.50. Found: C, 55.02; H, 6.22; N, 13.28,

EXAMPLE 21

Isolation of (-)-a-(4~Fluorophenyl)=-é~(5-fluoro-
2-pyrimidinyl)-l-piperazinebutanol Hydrate

A mixture of a-(4-fluorophenyl)-4-(5-fluoro-2-pyrimidinyl)-
1-piperazinebutanol (BMY 14802; 9.47 g, 0.027 mole) in 400 ml benzene
was stirred and heated under reflux for 4 hr. with an attached Dean
Stark trap for azeotropic removal of water of hydration. After
cooling to room teﬁpera;ure. s-(-)-c-pethylbenzyl isocyanate was
added and the mixture stirred under N, for 18-20 hr. After staying

2.
at room temperature for 60 hr, the mixture was freed of solvent in



fl uorophenyl) - 1- pi perazi nebut anol Hydrochl ori de Fol |l owi ng the procedures

gi ven in Exanples 6-8, but using 2-chloro-5-fluoro-4-nethylthiopyrindine gs
a:starting material, the carbinol internediate conpound 4-[5-fluoro-4-
(met hyl t hi 0)-2-pyrimdinyl]- 4-[4-fluorophenyl]-I-piperazi nebutanol may
synthesized. A 3.77 g (0.01 nole) portion of this internmediate was conb
w th"KOH (7.54 g) in nmethanol (75 L) was refl uxed for 18 hr. The nethafrol}-
was~renoved in. vacuo and the extract dissolved’in water. The aqueous | -
solution was extracted with ethyl ether, the ether extracts conbined, | = :
dried, and concentrated in vacua to 2.2 g of 38 residue which was flash\
chromat 0gr aphgghJoChhW kndGlsdise fﬂ&ﬁcﬁ%&@{h@h@d fonagd 1120 Sg 18 L1 g0 PEHy1EY
give 1.6 g of7ofTy product which was converted to the hydrochl oride salt
Wi th ethanol i gediatelds @lvghtl. Reto@dl loflsdlvesit!Ah, vdtup. afoidd 1800% g &l cd.
for [ERR]: C, 55 01; H 6. 07; N, 13.50. Found:”" C, 55.02; H, 6.22; N,

13. 28. EXAVPLEn 21| eitilcht vax ddésolved ain( 8-TimliosfO pbkangll ) anll foffigansred.
2-pyrimdinyl)-I-piperazinebutanol Hydrate A mtxture of

[ ERR] - (4- f | uofbereaylding- ¢xystalidne- pregipitaitdivas| gollecped)dy fAltoatioansid ( BWY
14802; 9.47 g, 0.027 nole) in 400 nL benzene was stirred and heated under
reflux for 4 Hried\inivasuo-at 28hae preyddsiiR & pirarhpnateceTiydtiveschRral of

vt or - of 1YOr Q) oo A 2L, SORak Wobs \RONEBLI NS o Subads BRSS!

The carbamate obtained above (4.75 g, 0.0096 mole) and
triethylamine (1.17 g, 0.0116_m01e)_ in 60 ml benzene was stired under
an Nz ntnosphere'.. Trichlorosilane (1.44 g, 0.0106 mole) in 30 ul
benzene was added dropwise over approximately 20 min. The mixture
wvas stirred at room temperature for 20 hr and heated under reflux for
1 hr. The reaction mixture was extracted with 2 X 100 mL of saturated
N ammonium chloride solution. The aqueous extract was made basic with

sodium carbonate and extracted with methylene chloride. After drying

(ngsob)_. the nethy;lene chloride extract was concentrated in vacuo and

the residue flash chromatographed on silica gel using methylene

chloride:methanol (19:1) as eluent. Fractions containing the component
o/ | of Rf 0.44 (m.e_thylene chloridelmethano;. 19:1) were combined and

freed of solvent in j_a::_uo to afford 2.04 g of solid which was -

recrystallized from ethanol to afford 1.3 g of the (-)- enantiomer of

BMY 14802, m.p. 123-125°, [a)2> = -15.2% (concentration of 0.5% by

weight in methanol). The yield of the (-)-enantiomer based on

racemic material was 27.3%.

Anal. Calcd. for C,gH,,F,N,0-0.25H,0 (8 = 352.9): €, 61.26;
H, 6.43; N, 15.88; H,0, 1.28. Found: C, 61.29; H, 6.46; N, 15.85;
8,0, 1.33.



added and the mi xture stirred under [ERR] for 18-20 hr. After staying at
roomtenperature for 60 hr, the mxture was freed of solvent in 36 vacuo
and the residue flash-chromatographed on silica gel using ethyl acetate as -~
el uant. Renoval of solvent in vacuo afforded 13.07 g of an oil which was
dlssolved in 5-7 nL of ethanol and refrigerated. The resulting crystallline
pregipitate was collected by filtration and dried in vacuo at [ERR] to
proV|de 5.13 g of carbamate derivative, mp. 117-119. Proton NVR showed

! terial to be a single diasteroner. The carbamate obtai ned above
X g, 0. 0096 nole) and triethylamne (1.17 g, 0.0116 nole) in 60 nL
~ behzapgiwds stired under an [ERR] atnosphere. Trichlorosilane (1.44 ,
0. 010§ volle) In 30 uL benzene was added dropw se over approximtely 20 mn.
The \qi xtufe was stirred at roomtenperature for 20 hr and heated under

reflux~fer | hr. The reaction nmixture was™ext racted with 2 X 100 nL of
sat urat ed amoni um chl ori de sol uti orfFAMRE ueous extract was made basic
W th sodiun1carbonatf and, ext ed wi nmet.hyl lgride. After drying

" [ERR], the methyl ene*tPo19%d8 é"' , Tep (23Rt a0 and the
residue flash chrons R PARELE EADO S Y XALE oo

il et et tarel i o oy W) OB MR S
Example 21 above. From racemic BMY 14802 free base (9.47 g, 0.027
wole) and R-(+)-q-nethy1benzj1 isocyanaﬁe (4.0 g, 0;027 nolc;) in
400 ml. benzene wvas obtained 'after chromatography and recrystalliization \J
5.3 g of cari)mte. v.p. 117-119°, Protoﬁ NMR confirmed this material
to be a single diasteromér. |
N | Continuing with ihe procedure of Example 21 above, the
carbamate (5.29 g, 0.0107 mole) was tréated with trichlorosilane T
(1.59 g, 0.0117 uole). in the presence of triethylamine (1.29 g,
0.0127 mole) in benzeme (90 ml). Following chromatography and
recrystalliut;.on, there was obtained 2.2 g,. of the (+)-enantiomer of
BMY 14802, m.p. 123-125°, [0)3 = 415.4° (concentration of 0.5% by
weight in methanol). 'r'hg yield based on raﬁmic material was 44.5%.
| Anal. Calcd. for C,gH,,F,N, 0-0.258,0 OM = 352.9): €, 61.26;
B, 6.43; N, 15.88; nzo, 1.28. Found: €, 61.27; H, 6.50; N, 16.14;

8.0, 1.31.

2



freed of solvent in vacuo to afford 2.04 g of solid which was

recrystallized fromethanol to afford 1.3 g of the (-)- enantioner of 25.
BMY 14802, mp. 123-125, [ERR] = [ERR] (concentration of 0.5% by wei/fght
in methanol). The yield of the (-)-enantionmer based on racemc materiaf Vv
27.3%- Anal . Calcd. for [ERR] (MN 352.9): C, 61.26; H 6.43; N, 15.8823f -

[ERR],: 1.28. Found: C, 61.29; H 6.46; N, 15.85; [ERR], 1.33. -3
EXAMPLE 22 |sol ation of (+)-a-(4-Fluorophenyl)-4-(5-fluoro-
2-pyrimdinyl)-I-piperazi nebutanol Hydrate The procedure foll owed was
identical to that described in Exanple 21 above. Fromracem c BMY 14802
free base (9.47 g, 0.027 mole) and R-(+)-a-meBByt benzyl isocyanate (4.0 g,
0.027 nmole) In 400 n. benzene was obtai ned after chromat ography and
recrystallization 5.3 g of carbamate, m p. CLERMB. Proton NWVR confirmed this
material to be a single diasteronmer. Continuing with the procedure of

Exanpl e 21 above, theleardbhsrrpound foPprpuly X¥107 nple) was treated with

trichlorosil ane
-_ | _ _ . _
- m

N
and its pharmaceutically acceptable acid addition salts and/or hydrates
thereof, wherein o o8

> : :

:\_/'. e x 1‘ -c-’ ) . _' or -“. “:h R bﬁinz c1.4 ‘lblg

hydrogen, or fluoropheayl;
Y is halogen or hydrogen, with the proviso that Y is only
halogen when X 4s carbonyl and Z is hydrogen; and

_ 4 is lower alkoxy or hydrogen.
/ : 0
2. A compound of claim 1 wherein X is -C- and Y is halogen.
3. The compound of claim 2, 1-(4-fluorophenyl)=i4-{[4-(5-
fluoro-2~-pyrimidinyl)-1-piperazinyl]butanone hydrochloride. -

4. The compound of claim 1 wherein X equals o\c,o -and

0N
Y is halogen.

5. The compound of claim 4, S-fluoro-2-[4-[3-(2-(4-€luoro-

phenyl)-1,3-dioxclan-2-yl)propyl]-l-piperazinyl)pyrimidine hydrochloride.

* c L | S *




(1./59 g,NO. 0117 ole) in the presence of triethylamne (1.29 g, 0.0127

nof e) enzene (90 nl). Foll ow ng chromatography and recrystallization,

t her g btained 2.2 g, of the (+)-enantiomer of 25 BMWMY 14802, m p. i
[ ERRF\\[/ERR] = [ERR] (concentration of 0.52 by weight in methanol). The

' sefl on r cemc material was 44.52. Anal. Calcd. for [ERR] (MA.=.

352. %9 C/61.26; H, .6.43; N, 15.88; 120, 1.28. Found: C, 61.27; H, 6. 50,/ -

N, 16.14; [ERR], 1.31. -38- CLAIMS 1. A conpound of Fornula XXI [ERR]

and its pharnmaceutically acceptable acid addition salts and/ or hydrates

t hereof, wherein X Is [ERR] with R being [ERR] al kyl, hydrogen, or

fluorophenyl; Y - is halogen or hydrogeén, \rqmégth the proviso that Y is only

hal. wh X i b I d Z.is_hyd € d z JAs | | k

h)elld(r)gggn. gn ! Ss?armgnZonpaorJnd ofl Elaﬁln Eow%ere’ina-g is -?HO!&-S ‘ngv;éer“a oxy or
halogen.

7. The compound =i zlaim o, which is . 4=-(S5-bromo-2-pyrimidinyl)-o-

(ln-fluorophenyl)-l-piperazinebutanol hydrochloride.

8. The compound of claim 6, which is 4~-(5-chloro~2-pyrimidinyl)-o-

(4-fluorophenyl)-1-piperazinebutanol by_drochloride.

N
9. The compcund of claim 6, which is 4~(5~fluoro-4-methoxy-2~
pyrinidinjrl-&- (4-fluorophenyl)-1-piperazinebutanol hydrochloride.
10. The compound of claim 1, 2.or 4 ¥herein Y equals fluoro.
. >
<

11. The compound of claim 6 wherein Y equals fluoro.

12. .The -compound of claim 11, which is 4=[4=[5-f1luoro-2-pyrimidinyl]-1~

piperazinyl])-1-(4~-fluorophenyl)butanol.

13. The compound of claim 11, which is  4-{4=[5-fluoro-2-pyrizmidinyl}-1-

piperazinyl]-1-(4~-fluorophenyl)butanol hydrochloride.

14. The compound of claim 11, which is = (=)-g-(4=fluorophenyl)=4=

(5-fluoro-2-pyrimidinyl)~1-piperazinebutanol hydrate.

15. The compound of claim 11, which is (+)-a~(4-fluorophenyl)=4=~(5~-

fluoro-Z-pyrimidinyl)-1—piperazinebutan61 hydrate.

16. Medication comprising ‘an effective antipsychotic amount of a
campound claimed in claim 1 for use in an oral-administration method for
areliorating an undesirable psychotic state in a mammal.

AR



2. A conpound of claiml1l wherein Sis [ERR] and Y is hal ogen. 3. The
conmpound of claim 2, 1-(4-fluorophenyl)-4-(4-(5- _—
fluoro-2-pyrimdinyl)-I-piperazinyl]butanone hydrochl oride. 4. The conp u%\q

of claim1l wherein X equals [ERR and Y is halogen. 5. The corrpoug
cl ai m~4 5-fluoro-2-[4-[3-(2-(4-fluoro-

phenryl) - 1, 3-di oxol an- 2-yl ] propyl ] - | - pi perazi nyl ] pyri m di ne hydrochl ori
-39- 6. The conpound of claim1l wherein Xis -CHOH and Y is hal ogen.
The conmpound of claim6, which is 4- (5-brono-2-pyrimdinyl)-a-
(4-fl uorophenyl)-1-pi pera2| nebut anol hydr ochlQr.i de 8. The conmpound of
claim6, which is (5ch|or02pyr|md|ny)

(4-f1 uorophen>1f7)» |mgn9%t1ae|%bmg|uhyamnﬁmaem dhe Mosmala¥¥L egmepund is

| 6, which
gy?: m di nyl - 8 ?Ilﬁ Fsﬁgﬁgé)ﬁ y‘%}r"ﬁi g? h- n‘!ﬁl-ﬁ' ‘r-(gl(: olro‘gheagl) 10. The
conmpound of C'ﬁlﬂh&x or .%aénmee&m# .%queémiImaO.damthmceﬂa%ad of

claim6 wherein Y equal s fluoro he" compound of claim 11, which is
4-[4-(5-fluoro-2-pyrimdinyl]-1- piperazinyl]--(4-fluorophenyl)butanol. 13.
The conpound d8-cl M@IMWJ}S@& ap pAfgetive @otipsychgticnamiung|qt a-

campound claimed in cla;un for use in a parenteral-administration
method for anelJ.ora.tJ.ng an undesirable psychotic state in a mamal.

7.\

19. Medication as claimed in claim 18 wherein the formula XXT campound is

N
4=-[4=-{5-Ff luoro-Z-pyﬂnidinyl]—l-piperazinyi }-1-(4-£ luorophenyl)=-
butanol or a pharmaceutically acceptable acid addition salt thereof.
20. A pharmaceutical composition in dosage unit form
?:\ suitable for system:lé administration to s mammalian host comprising
s pharmaceutical carrier and from about 1 to 500 mg of a Formula XXI
compound claimed in claim 1.
21. The composition of claim 20 wherein the. Formula XXT compound claimed
in claim 1 is &4-[4=-[5-fluoro-2-pyrimidinyl}-1-piperazinyl]-1-
\—/

(4~fluorophenyl)butancl or a pharmaceutically acceptable acid addition

salt therebf .

* c L M S *



pi perazi uyl]-1-(4-fluorophenyl)butanol hydrochloride. 14. The conpound of

claim: ichis (-)-a-(4-fluorophenyl)-4-

(5-ffl ugr o- 2-pyri m di nyl)-1-pi perazi nebut anol hydrate. 15. The conpound of
clafm whf ch is (+)-a-(4-fluorophenyl)-4-(5-

flugr m di nyl ) -1 - pi perazi nebut anol hydrate. 16. Medication

wher ei n e formula XXl
4-(4-(5-fluoro-2-pyrim

conpound i
di nyl]-1I-piperazinyl-1-(4-fluorophenyl)- butanol or

a pharmaceutically acceptable acid addition salt thereof. 18. Medi cati on

conprising an effective antipsychotic amount of a conpound clained in claim

for use in a parenteral

undesi rabl e psychotic state in a manmal. 19. Medication as clainmed in claim

18 wherein the fornula
4-[4-[5-fl uoro-2-pyr,j,m

or a pharmaceutically accepfé%lg

-adm ni stration nmethed for aneliorating an

XXl conmpound is

inyl]-I,-pi inyl]l -1-(4-fl h [)- but | -
0B P RBDSEU Ll Lt ophonyl) - butane

phar maceuti cal conposition In dosage unit formsyitable for systemc
adm nistration to a mamual i ap_host conprgi

- fromabout 1 to 500 ny

or a pharmaceutically acceptable acid addifioﬁ salt thereof,

5 wherein

10

said process comprising:

15 .

i ng phar maceutical carrier and
of Fk.amg%l,, _@Y _

(XX1)

o o :

X is =C-, J;;;L ¢ Oor =CR-,with R being Cy-¢ 2lkyl,
hydrogen, or fluorophenyl;

Y is halogen or hydrogen, with the ﬁroviso that Y is
only halogen when_x is carbonyl and % is hydrogen;
and

2  is lower alkoxy or hydrogen;

(a) reacting ¥ -chloro-p-fluorobutyrophenone (IV)

cl
F g :

(Iv) - : W/

with ethylene glycol to yield ¥ ~chloro-p-fluoro-
butyrophenone ethylene ketal (III),

V.
Cl

O g

n effective antipsychotic anount of a conpound clained in cliam
an oral -adm nistration nethod for aneliorating an undesirabl
tate in a mammal . -4 -l17. Medi cation as clainmed in claim 16

o/

o



compound clainmed in claim1. 21. The conposition of claim20 wherein the

Formul a XXI conpound clainmed in claim1l S _
4-[4-[5-fluoro-2-pyrimdinyl]-I-piperazinyl]-1- (4-fluorophenyl)butanaof.-or .
a pharmaceutically acceptable acid addition salt thereof. 22. A pfocegs.
for preparing a conpound of fornmula XXI [ERR] or a pharmaceutically | .
acceptable acid addition salt thereof, 5 wherein X Is [ERR] withR R
befhg [ ERR] al kyl, hydrogen, or fluoroophenyl; Y i s hal ogen or hydr ogen
with the proviso that Y is only hal ogen when X is carbonyl and Z is

hydr ogen; 10 - and Z - :is |ower alkoxy or hydrogen; said

process conprising: (a) reacting [ ERR] -chloro-2-fl uorobutyrophenone (1V)
[ERR] 15 with ethylene glycol to_yjsl d -chloro-p-fluoro- butyrophenone
et hyl ene ketal (I111),

(b) reacting compound III formed in(a) with 2-(1-

piperazinyl)-4-methylthio-5-Y=-pyrimidine (xvi1)

(XV1I)

.fonned by cleavage of the
carbethoxy group from 2-(l-carbethoxypiperazin-

4-yl) -4-methylthio-5-Y-pyrimidine (VI))

SCH
o 3
N
HS Czo 2C-< ”‘@ Y.
oD
to give 2-[4-[3-[2-(4-fluorophenyl)~1,3~dioxolan-
/

2-yl}propyl]l-l-piperazinyl)-4-methylthio]-5-¥~
pyrimidine (XXI1I); -

R | e
-~ O3

(XXII)
(c) treating XXII formed in(b) with Raney Nickel if

formula I compounds wherein Z=hydrogen are desired, to

* c L M s *



[ ERR] - 42 - (b)reacting compound Il formed in(a) with 2-(1-
pi perazi nyl)-4-nmethyl thio-5-Y-pyrinidine (XVII) [ERR] forned by cleavage of
g—cay bet hoxy group from 2-(1-car bet hoxypi per azi n- 3

[2 (4f|uoropheny|) 1, 3- dIOXO an- 2-yl]propyl] N
r2|nyl] 4-methyl thiol -5-Y- pyrimdine (XXI1); - [ERR] N
ati\ng XXigiver2efd+i3b) 2ni(dk fRuoroplensel ) 41 , §0a5ka1 Ancoupounds
erein Zfhydrogen are desired, to. gi ve

&- [ 3-[2- (4- ¥ wmh)f-)-p anaﬁnﬁd-&ﬂwﬂmiaiﬂeptaemﬁmﬂs I,
-5-Y-pyrimdine, Id. (whic XXI', where in X = [ERRland Z ),
wherezn X = ><o and Z = H),

_ A

treating XXII of step (b) with alkoxide if Formila I'

compounds wherein £ =alkoxy are desired, to give

1

0O 0

4-alkoxy=-2-[4-[3-[2-(4-fluorophenyl)~-1,3-dioxolan~ o
2-y1]propy1]-l-piperaziny'l_.l-5-¥—pyrimidine, I'd (which is |
' 45 :XXI, wherein X = [_-\ and Z = alkoxy); |
@) hydrolyzing the cyclic ketal group of 1d or I'd

;-

from () in an acidic medium to provide either the T
. : N—r

carboxyl compound of Formula Ia or of I'a

50 Ia

T



[ERR] 40 treating XXII of step (b) with alkoxide if Forrmula |I' conpounds
wherein Z = al koxy are desired, to give

4= al koxy-2-14-[3-[ 2-(4-fluorophenyl)-1,3-di oxol an-
2-yl]'pfopyl]-1-piperazinyl]-5-Y-pyrinmdine, | 'd (which is 45 .
. XX, wherein x= [ ERR] and Z = al koxy); (d) hydr ol yzi ng the

cyalie ketal groupepf |gedbting Ma0Bx D* d "fFEm (&) HhgtHEE] O gl ©
ei?ﬁér t he carboxgrpconpgund_o Formula la or o ba [ERR]Kggbtr %ﬁg} o
reacting la or |I"a fronmpdrohlydtidet ?ﬁ&“é@%éﬁaﬂbydéhﬂsihblF?963%E¥Ek3ﬂ

car bi nol products of 55 . Formula Ib or I"b are desired, [ERR] 60

reactingsla or |'a mﬁthraamanprmmﬂdu¥3YBigmardeﬁ&ﬁgept, If the tertiary
carbinol products of Forrmula Ic and I'c are desired [ERR] 65
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thus forming said compound of formula XXI.
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thus form ng said conmpound of fornula XXI. -45- 23. A process as

claimed in claim 22, characterized in that the conpound of fornula XXl

which is prepared is the title conpound of Exanple 6, 7, 8, 9, 10, 11, 12, °*
N, 16, 17, 18, 19, 20, 21 or 22. 24. A conpound of the fornula

XXl speC|f'ed in cIa|n11 for use in a method of treating an undesirabl e~

psychotif\dqtate in a mammal. 25. - A proceas for preparing a conpound of\?f
the \ XXI specified in claiml1, substantially as described in eith
of ¥ egoi ng Exanpl es sections. 26. A conpound of the fornula XXI

25. X A pha&gﬂ%ﬁgti ¢l EBHSB%%B' 2 %mm@ mxawﬁ%aoygdp@épakeaned in -
any of aims 1to ) clarm 26, and p arnaceut|ca g acceptable
carrier. is the t1 le compound of Example 6, 7, 11,

12, 13, 14, 15, 16, 17, 18, 19, 20, 21 or 22.

24. A compound of the formula XXI specified in claim 1,
for use in a method of treating an undesirable

psychotic state in a mammal.

25. A process for preparing a compound of the formula
XXI specified in claim 1, substantially as described

in either of the foregoing Examples sections.

26. A compound of the formula XXI specified in

claim 1, prepared by a process as claimed in claim 22, \—)
23 or 25. _
27. A pharmaceutical composition comprising a

compound as claimed in any of claims 1 to 15, or

¢claim 26, and a pharmaceutically acceptable carrier.

_—

N



