} Subst i t*ut ed benzot hi enyl pi perazines their use as nedi carren,t“%m_gngos
oeesSes for their preparation This invention relates to

benzot hisenyl pi perazi nes. Mre particularly, this 10 i nvention relates to
benzet hi enyl pi perazi nes having anti psychotic activity and to their use as
anti psychotic drugs. The therapeutic treatnment of schizophrenic patients by
the adm ni stration of neuroleptic drugg, such as chl orpromazi ne,

hal operi dol, sulpiride, and chemcally closely related conpounds, is known

in the art. Al though control of 15 schi zophreni ¢ synpt ons has been
successful, treatnment with these drugs does not cure the psychotic patient,
who will alnost certainly relapse if nmedication is discontinued. Thus,

there exists a continuing need in the art for antipsychotic drugs for the

t r et nenSubstipged thesesthikbyipiperazines theirfusenss sicaments) Rt prscdesesiuce
unwant ed_ si de. 20 effects. For exanple, the side effects of many

ant i psycitEIrRTEP2TFURM ude the so-cal |l ed extrapyramidal synptons, such as
rigidity and trenor, continuous restless wal king, and tardive dyskinesia
whi ch causes facial grimacing, and involuntary novenents of the face and
extremties. Orthostatic hypotension is also conmon. Thus, there also exits
a need in the_art for antipsychotic drugs 25 t hat produce fewer or |ess
severe nmani f eShis inygBtien T?Fﬁé@% te hengnthipapipigdrazines. TMoee particulady, tisls i n

]E g#tff)i | ggmeﬁggﬁereihﬁgg %oibnet{z%?hi%%ﬂp%/egz%\gs iarlﬂng a%(t)ir;r;g% gtig factticsetyfaot{dn%cla 2
their use as antipsychotic drugs.

The therapeutié treatment of schizophrenic patients by the administration
of neuroleptic drugs, such as chlorpromazine, haloperidol, sulpiride, and
chemically closely related compounds, is known in the art. Although control of

15 sphizophrenic symptoms has been successful, treatment with these drugs does
not cure the psychotic patient, who will aimost certainly relapse if medication is
discontinued. Thus, there exists a continuing need in the art for antipsychotic
drugs for the treatment of psychoses.

Moreover, some of the known neuroieptics produce unwanted side

20 effects. For example, the side effects of many antipsychotic drugs include the
so-called extrapyramidal symptoms, such as rigidity and tremor, continuous
restless wa.lking, and tardive dyskinesia which causes facial grimacing, and
involuntary movements of the face and extremities. Orthostatic hypotension is
also common. Thus, there also exits a need in the art for antipsychotic drugs

25 that produce fewer or less severe manifestations of these common side effects.

' This invention aids in fuifilling these needs in the art by providing a

T -

| cqmpodnd of the formula

SRS
S

30
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2 V\herel n X I s hydrogen, hal ogen, hydroxy, (Clerr]-Clerr])al koxy, am no

ok tri'fsl uoronethyl; and Y iIs -CNor -NRerr]Rerr]; 5 where | IS an
integer of 1 or 2; m is an integer of 0, 1 or 2; n is an integer of
2,,3 or 4, except where Y isCN, in which case n 10 can al so

be 1; Rl is hydrogen, (Cferr]-Clerr])alkyl or

(Cerr]-Cerr])al kyl carbonyl; R2 is hy2lrogen,

(derr]-Cerr])al kyl carbonyl, (Cerr]-Cerr])cycl oal kyl car bonyl ,

hydr oxy-whbgegin] -  err]) al kyl car bonyl , phenyl carbonyl, thienyl carbonyl or
benzot hi enyl cgr bon err] and rr] together with

" nitrogen atomMto V\%'Bﬁ"?ﬂé‘} haloggny Qdﬁé@f‘&ﬂdﬁv@b lk@Xyy.amigyor §r 20 where A
is C= 0Oor C"I[e”ﬂnﬂtﬂzﬁg I 'a C=0 CHOH, CHerr] or CHerr]CHerr];
and 25 \é ﬁal ogen, hydroxy, (Cferr]-Clerr])al koxy,
am no or trifYuorads -mwophmaﬂra@:eut ically acceptable acid addition salts
t hereof , pharmaceutical conpositions thereof and their use for the

tréat ment of psychoses. This invention al so provides a pharmaceuti cal

conposi tJvRQr whi ch

| is an integer of 1 or 2;

m is an integer of 0, 1 or 2;
n is an integer of 2, 3 or 4, except where Y isCN, in which case n
10 can also be 1;

R'  is hydrogen, (C,-Cglalky! or {C,-Cglalkylcarbonyl;

R2 is hydrogen, {C4-C,plalkylcarbonyi, {C5-C,,)cycloalkylcarbonyl,
hydroxy-(C,-Cglalkyicarbonyl, phenylcarbonyl, thienyicarbonyl! or
benzothieﬁy!carbonyl; or

15 R! and R? together with nitrogen atom to which they are attached form
the ring.
7
20 N
where

A is C = O or CHy; and
B is C = O, CHOH, CH, or CH,CH,; and
25 Z -is hydrogen, halogen, hydroxy, (C1-Cé)alkoxy, amino or trifluoro;
and pharmaceutically acceptable acid addition saits thereof, pharmaceutical
compositions thereof and their use for the treatment of psychoses.
This invention also provides a pharmaceutical composition which
comprises a compound of the invention and a pharmaceutically acceptable
30 carrier. In one embodiment of the invention, the pharmaceutical composition is

an antipsychotic composition comprising a compound of the invention in an



conprises a conpound of the invention and a pharmaceutically acceptable 30
carrier. I n one enbodi nent of the invention, the pharmaceuti ¢cal conposition
i's an anti psychotic conposition conprising a conmpound of the invention in
®n 3 anount sufficient to produce an antipsychotic effect. In addition
this invention provides a nmethod of tre§ting psychoses, which conprises
admnistering to a patient a pharmaceutically effective anount of a
conmpound of the %n s of this invention can

avent i on. . The
contain amELpt Sy “HF"&F‘?P@?@%‘B §Utﬂ}tmsLY8H§§gg% them cal groups. The term
al kyl " as uspd,A6kBInD thR!RLEntien ProliddsHmetholleEESEhE payBhbysy,ocar bon
group containing no unsaturation, such as, for exanple, methyl 6 ethyl,
| sopr opyWwhi¢h epyipris2stadministeringttpl a patiept at pharonadesitigially Bffective amoung
term "cycloal kyl"™ as used ,herein refers to nonocyclic or bicyclic
hydr ocar 868 GarABoYRE pTIhe ip¥eN¥A/npl e, cycl opropyl, cycl ohexyl or

adagentyl . ThSnbSidhoBLAEN bt (AR HOEHBRIGIT O FER  Jabicty TrUHRraN

subSti t uent conpr|S|Rg an al ky roup rough an’ et her oxygen havi ng
its freegupswentvend diamicahgroupgen, such as, for exanple, nethoxy,

et hoxy, 15 pr opoxy, but oxy, pentoxy or hexyl oxy, The term )

"al kyl car bonyThegermstalkyieras usedhereinrgfersriona stialght e branchgd ghain

val ence. BaHEPea Bt arBuBaRuATE eGSRl s ot Bkl T ce
propi onyley, isPR6BYY | g8bYR Rbutyl, t-butyl, neopenty! or hexyl.

10 The term "cycloalkyl" as used herein refers to monocyclic or bicyclic
hydrocarbon ring such as, for example, cyclopropyl, cyclohexyl or adamantyl.

The term “alkoxy™® as used herein refers to a monovalent substituent
comprising an alkyl group linked through an ether oxygen having its free
valence bond from the oxygen, such as, for example, methoxy, ethoxy,

15 propoxy, butoxy, pentoxy or hexyloxy.

The term "alkylcarbonyl” as used herein refers to a monovalent
substituent comprising an alkyl group linked through a carbony! group, having
its free valence bond from the carbonyi group, such as, for example, acetyl,
propiony!l or isopropylcarbonyl.

20 The term "phenyl" as used herein refers to unsubstituented phenyl or
phenyl substituted with 1, 2 or 3 -moieties selected from halogen,
trifluoromethyl, phenyl, and (C,-Cg) alkyl such as, for example, 4-fluorophenyi
and 2-{4-(trifluoromethyl}phenyl)-phenyl.

The term “thienyl™ as used herein refers to unsubstituted thiophene, or

25 thiophene substituted with 1 or 2 moieties selected from halogen, alkoxy, and
{C4-Cglalkyl.

The term "benzothienyl" as used herein refers to unsubstituted
benzothiophene or benzothiophene substituted with 1, 2 or 3 moieties in the
benzo ring selected from halogen, trifluoromethyl, alkoxy and {C4-Cglalkyi.

30 Unless otherwise indicated, the term "halogen” as used herein refers to

fluorine, chlorine, iodine and bromine.



20 The term "phenyl " as used herein refers to unsubstituented
phenyl‘zor phenyl substituted with 1, 2 or 3 noieties selected from hal ogen,
trifluoronmethyl, phenyl, and (CJerr]-Cferr]) alkyl such as, for exanple,
Y4-f1 uorophenyl and 2-(4-(trifluoronethyl)phenyl)-phenyl. The term"thienyl"
as used herein refers to unsubstituted tgi ophene, or 25 t hi ophene
substituted with 1 or 2 noieties selected from hal ogen, al koxy, and
(Cerr]-Cerr - i \ el to
nsubst | Ut ed heaaan s ofe SBeSTicR0R drd Sbbenuct ol JRfeAchEREa, S
moi et i esformulacorbrame shatgesedrapassl aflrgesorhetricg @ptical ahd wee@oisdimers al koxy

and (CJerr]-Clerr])al kyl, 30. . Unl ess otherwi se indicated, the term
" hal ogenth%§gk%ﬁi$$e§%¥m'm%"rsse’%t'fI uorine, chlorine, iodine and brom ne.

formila or  natoe,Bricul s MtertACRIgEs 0% S B i Pl e

t hegeof where such isoners exist. Mdire particularly, this.invention rel ates

to a conmpound of the formula 5 10 [err] wherein
X i s hydrogen or hal ogen; and Y is -CNor -NRerr]Rerr]; 15
wher e
N  N—CH}x—Y
S WIS
‘sl g
10 O
wherein )
X is hydrogen or halogen; and

Y is -CN or -NR'R2;

15 where
m is an integer of O or 2;
n is an integer of 2, 3 or 4;
R!  is hydrogen, (C,-Cglalkylcarbonyl;
R?  is hydrogen, (C4-C4plalkylcarbonyl, {C,-C,4,)cycloalkylcarbonyl,
20 hydroxy-{C,-Cg)alkylcarbonyl, phenylcarbonyl, thienylcarbonyl or
benzothienylcarbonyl; or |

R and R? together with nitrogen to which they are attached form the
ring

- <D

where
A is C = O or CH,; and
B is C = O, CHOH, CH, or CH,CH,; and

30 pharmaceutically acceptable acid addition saits thereof.



m, Is an integer of O or 2; n Is an integer of 2, 3 or 4; Rerr] S
hydr.ogen, (Clerr]-Clerr])al kyl carbonyl; R err] I s hydrogen,
(Qerr]-derr])al kyl carbonyl, (Cerr]-Cerr])cycloal kyl carbonyl, 20
ydroxy-((err]-(err])al kyl carbonyl, phenyl carbonyl, thienylcarbonyl or
benzot hi enyl carbonyl; or R err] and R err] together with nitrogen to which

they are attached formthe ring 25 wher @ A is C=0or.CHerr]; and B
is C=0, CHOH, CHerr] or CHerr]CHerr]; and 30 pharmaceutical ly
accept abl e aci® oggRreferfed gmbodimans (¥t the ingention ase sosreynds ehilRli nent of
the i nve%‘jrgq are conpounds of the forrmula [err] 5 wherein X I s hydrogen
or hal ogen, 48 m Is 0 or 2; n Is 2, 3 or 4, RL is hydrogen
or (CJerr]-Cerr])alkyl carbonyl; and o
. N  N—(CHyy—NR'K:
X }
S
5
(e)
wherein )
X is hydrogen or halogen;
10 m isOor2;
n is2,3o0r4,
R is hydrogen or {C,-Cglalkylcarbonyl; and
R2 is hydrogen, {C,-C,glalkylcarbonyl, {C3-C,,)cycloalkylcarbonyl,
hydroxy{C,-Cgl-alkyicarbonyl, thienyicarbonyl or
15 benzothienylcarbonyl; and
pharmaceutically acceptable acid addition salts .
Preferably in this embodiment
X is halogen;
20 m is 0; and
n is 4.
Most preferably,
X is 6-F;
25 R!' is hydragen or acetyl; and
R2 is hydrogen, isopropyicarbonyl, adamantylcarbonyli, 4-fluorophenyl-
carbonyl, 2-thienylcarbonyl, 2-benzothienylcarbonyl, 2-hydroxy-2-
methyl-ethylcarbonyl or 2-[4'-{trifluocromethyl}1,1'-biphenvyi].
30 In another preferred embodiment of the invention are compounds of the

formula



R2 is hydrogen,
(Clertl-derr])cycloal kyl car bonyl ,

t hi enyl car bonyl
bharmaceutically acceptable acid addition salts. Preferably in this

enbodi ment X i's halogen; 20 51 is 0; and n Is 4. pbst
preferably, X Is 6-F; 25 Rl err] is hydrogen or acetyl; and
Rlerr] is hydrogen, isopropylcarbonyl, adamantyl carbonyl, 4-fluorophenyl -
car bonyl, 2-thienyl carbonyl, 2-benzojkhenyl car bonyt~22Yydr oxy- 2-
met hyl - et hyl carbonyl or 24 -ENuor digph, N phenyl]. 30
I n anot her preferred en’ﬁt\he_ﬁ nventi on g pounds of the
formul a 6 [err] 5 wher ey 8~ is hydrogen or hal ogen; m is 0 or
is 2,3 or 4 II-
©
5
wherein
X is hydrogen or halogen;
m is Oor 2;
n is2,3o0r4;
10 A is C = O or CH,; B
B is C = O, CHOH, CH, or CH,CH,; and its pharmaceutically
acceptable acid addition salts.
Preferably, in this embodiment
15 X is halogen;
m is 0; and
n is 4.
Most preferably, in this embodiment
20 X is6-F;
m is 0;
n is 4;
A isC = O or CH,; and )
B is C = 0, CHOH, CH,CH, or CH,.
25 L
The compounds of the invention are prepared in the following manner.
The substituents R, R2, A, B, X, Y and Z and the integers |, m and n are as
defined above unless indicated otherwise.
The compounds of the invention are prepared by first reacting a suitably
30 substituted 1-{benzo[blthien-3-yl)-piperazine {A) with an appropriate

(err]-Cerr])al kyl carbonyl,

or 15 benzot hi enyl carbonyl ; and

haloalkylphthalimide (B) to obtain the compound of Formula Il.

hydroxy(( err]-C err])-al kyl car bonyl ,

2;

n



10 A is C=0or CHerr]; B Is C=0 CHOH CHerr] or
CHerflCH err]; and its pharmaceutically acceptable aci'd addition salts.
Preferably, in this enbodi nent 15 X i s hal ogen; m is 0; and n
is 4. Most preferably, in this enbodi nent 20 X is 6 - F m IS
0; n is 4 A is C=Oor CHerr]; sand B Is C= 0O CHOH,

CHerr]CH err] or CHerr]. 25 The conmpounds of the invention are prepared
in the foll owi ng manner. The substituents Rerr], Rerr], A B, X Y and Z
and the integers |, mand n are as defined above unl ess indicated

ot herwi se. The conpounds of the invention are prepared by first reacting a
suitably 30 substituted 1-(bemxo[b]thien-3-yl)-piperazine (A) with an

appropri at e hal oal kyl pht hal i m'w to obtain the d of Formula I1.
7 [err] 10 + hab{CH);—N A
O
5 S
| 0
O (B)
{A] 0
N N—CH)—N z
o T
10 | °
O -
(II)

The reaction is typically carried out in a suitable solvent such as
acetonitrile or dimethylformamide {DMF)} in the presence of an acid scavenger
15 such as, for example, potassium carbamate or sodium carbonate, and a smali
amount of potassium iodide or sodium iodide at temperatures of from about
20°C to about 100°C, preferably from about 25°C to about 80°C, most
preferably about 75 to 85°C.

Compound Il is reduced with a suitable reducing agent such as lithium

20 . aluminum hydride to provide the isoindoles of Formula lif.
N  N—(CHjp—N 74
@y | v N
s .
(1Ix)
25 '

The reaction is typically carried out in a nonprotic organic solvent such
as tetrahydrofuran {THF) at a temperature of from about 25°C to about 75°C,
preferably about 50°C.

Alternatively, the reduction is carried out with sodium borohydride in a

30 protic solvent such as methanol or ethanol or mixtures of alkanois and other

organic solvents such as dichloromethane or chioroform at a temperature of



The reaction is typically carried out in a suitable solvent such as
acetonktrile or dimethylformamide (DVF) in the presencé of an acid
scavenger 15 such as, for exanple, potassium carbamate or sodi um
tarbonate, and a small anmpbunt of potassiumiodide or sodiumiodi de at
tenperatures of fromabout 20[err]C to gbout 100[err]C, preferably from
about 25[err]C to about 90[err]C, nost preferably about 75 to 85[err]C
Conpound ffom Ia%ommdowwm%mtamf@rdbﬁﬂusbngsw@io ?H&\hdésa lithium 20
al um num hydride to provide the isoindoles of Formula [I1. [err] 25 The
r eact i onhiydraxgylactany of dheifestruuila 1IVn a nonprotic organic solvent such as
tetrahydrofuran (THF) at a tenperature of from about 25[err]C to about
75[err]C, preferably about 50 C. Alternatively, tH#&reduction is carried

out with sodi um borohydride in a 30 protic sol vent S ch as net hanol or
et hanol or m xtures of al ot\her or gani such as

di cBl or onet hane or ¢ 2Nt emeré#one 5 ot about O[err]C
to about 80[err]C, pretekg ahout [err] C to phNowidg & hydroxoyl act am of
the Formula IV. [err] 5 The cénpound of Formula IMlis further reduced using
a trial kylsilane such 10 as triethylsilane and @n organic carboxylic

acid such as trifluoroacetic acid to (IV)

The compound of Formula IV is further reduced using a trialkylsilane such
10 as triethylsilane and an organic carboxylic acid such as trifluoroacetic acid to
give the lactam of Formula V. -

SSSRC L C,

15 0O
(V)

Typically, the reaction is carried out in an organic solvent such as
dichioromethane at a temperature of from about 0°C to about 25°C.
Alternatively, the compound of Formula Il can be treated successively

20 _ with sodium borohydride and acetic acid to provide the primary amine of

(VII)

Formuta VII.

25

The reaction is typically carried out in an alcohol and water, preferably
6:1 isopropanolfwater at a temperature of from about 20°C to about 80°C.
The compound of Formula VIl is reacted with an organic acid chioride to
30 give a compound of Formula VIii.



give the lactamof Formula V. [err] 150 Typically, the reaction is carried
out. i h._an organi ¢ sol vent such as dichloronethane at a-tenperature of from
about O[err]C to about 25[err]C. Alternatively, the conpound of Fornula I
tan be treated successively 20 wi t h sodi um borohydri de and acetic acid
to provide the primary am ne of FormulagVIl. [err] 25 The reaction is
typically carried out in an al cohol and”water, preferably 6:1

i sopropanol /water at a tenperature of fr about 20[err]C to about

80[err]C. The conpound of Forgaa VII _i\§ r %ﬁi aMﬁhR:an organic acid
chloride to 30 give a Xp wo of] FoNmul/a z? H 9 [err] 5 where R2
I s as defined above. The reaCtNleMN¢8 typically carried out in a nonprotic

organi ¢ sol vent such as dichl oronet hane in the presence of an acid
scavenger such as a tertiary amne, fQr _exanple, triethylamne, at a
tenperature of fromabout O[err]C t o GBIt 30[err]C, preferably about

20[grr] G 2, nd of Formula VIII is further acylated with
a |fferqévrr1%9%ﬁga'rsfiacs ggﬁﬁeﬁﬁﬁg%ae under the conditions described above to

yi el d a conpoWhd rehction is typically carried out in a nonprotic organic solvent such
as dichloromethane in the presénce of an acid scavenger such as a tertiary
amine, for example, triethylamine, at a temperature of from about 0°C to about
30°C, preferably about 20°C.
10 The compound of Formula Vil is further acylated with a diff_e!'ent organic
acid chloride under the conditions described above to yield a compound of

Formula 1 wherein R' is not hydrogen.

I\ .
N  N—CH)—Y

(X)“E] N/

: S

15 | ]
Oy,
(1)
The sulfoxides and sulfones of the invention are prepared from the
20 compounds of Formula | where m = O or by means known in the art, for

example, as disclosed in US-A-5,240,927.

The starting compounds of Formula A are known in the art., for example,
preps and lit refs. are covered in US-A-5,246,927 and the references cited
25 therein.
The compounds of the present invention are useful for treating
psychoses by virtue of their ability to elicit an antipsychotic response in
mammals. Antipsychotic activity is determined in the climbing mice assay by a -
method similar to those described by P. Protais, et al., Psychopharmacol., 5Q:1
30 (1976} and B. Cost:;\ll, Eur. J. Pharmacol., 50:39 (1978).

Subject CK-1 male mice {23-27 grams) are group-housed under standard



Formula | wherein Rerr] is not hydrogen. [err] 15 The sul f oxi des and
sultoné§ of the invention are prepared fromthe 20 conpounds of Formul a
where m= 0 or by nmeans known in the art, for exanple, as disclosed in

HS-A-S 240, 927. The starting conpounds of Fornula A are known in the art,
for exanple, preps and lit refs. are covaed In US-A-5, 240,927 and the
references cited 25 therein. The conpounds of the present invention are

f ul h f, bi I
ant1 poychBPPEBEY SORRRTE  Thadbice' sia RaBgavdlfi biskBioivire st bk T hed 1 n
the cli nbéggedneexaregyarldyare Hﬁ‘é\h@d o'i'iéThbéF féroaéagtﬁ&ﬁ'l dR8 Cér)ddkﬁ@tig)‘\ (ﬁ the

Protais, et al., Psychopharnacol. 0:1 and B. Cost al
J. Phar nenew. enﬁmme(\ﬂ,ﬂ'&pn aammemhnﬁma 1ma¢mdmmmqtaeedﬂslgra1rﬂs.ﬁ mgekg,

group- housed under sta 0 Iabor condl tio The mce are
i ndi vi dua®| sﬁl%’@dpg ﬁ %9 I'I%@ﬁ %{mws (‘W‘“‘)@siﬁ?"‘gﬁd’nglséoap¢ owed one

hourgfor Adapg 'f8P? gsﬁsl ! a?&{l\‘?@y%‘}?ﬁ@%c{hed’“n‘i Jrﬂi?fﬁ%%ﬁxélop;@{?eﬁ% e hi ne

is |nject subcu a dose 'causi n

subj ects doses3at varivtietimE&imgpeovalss 4.9, 30 Eunutetsﬁsoetdudlﬁes,aeto ppyiohm ithe
activity are injected intraperitioneally or %I ven by oral doses at various
ti me i nt ePR@MOrphiaechaligngeqtascrepming gose Lt 160 Meker to t he

aporor phi ne. chph} 08 sfon"oPEhREMGS FR5ingl a9 tied8 18, 20 and 30

minutes after apomorphine administration according to the following scale:
10

CLIMBING BEHAVIOR SCORE
MICE WITH:

4 paws on bottom {no climbing} 0

15 2 paws on the wall {rearing)

i |
4 paws on the wall {full climb) 2 “

Mice consistently climbing before the injection of apomorphine are

discarded.

20 - With full-developed apomorphine climbing, the animals are hanging on to
the cage walls, rather motionless, over long periods of time. By contrast,
climbs due to mere motor stimulation usually only last a few seconds.

The climbing scores are individually totaled (maximal scbre: 6 per
mouse over 3 readings} and the total score of the control group (vehicle

25 intraperitonéally—apomorphine subcutaneously) is set to 100%. The percent
response at a dose of 20 mg/kg. or the EDgq values with 95% confidence
limits, calculated by a linear regression analysis, of some of the compounds of
the present invention as well as a standard antipsychotic agent are presented in
Table 1.

30



kor evaluation of clinbing, 3 readings are taken at 10, 20 and 30 m nutes
after ‘aponor phi ne administration according to the follow ng scale: 10

CLI MBI NG BEHAVI OR SCORE M CE WTH: 4 paws on
battom (no cli nbi ng) 0 15 2 paws on the wall
(rearing) 140p on the wall (full clinb)

2 Mce consistently cl | nbl ng before the'Injection of aponorphine are

d| Scar de 8] :_._.___.._._:_‘_.._‘__:_:.:‘_:.__.__:.:_:ﬂ:__:_l_:_‘_____:::._:.:.___!_‘_,I, nal S
are hang ng on to the cage vval l's, ra.m tlonl ess, over. Iong peri offis of
ti me. Byfeen FreF-E— BTG oR—tstatty—erty | ast a
few secopnds. are iMndividua sgore: 6
per mousg over ??ﬁ’é‘?ﬂ W‘Sgg}%he t ot @l scoreldgM%i:e contr group ‘

(vehi cl e 25 i ntraperitoneal | y-aponoiphi ne &lhgunaianlpl @) 30s set fo
100% Th per cent response at a dose of 20 n‘g/dﬁg%q Qbe;@[ r] val fles

wi th 95%TomTdence ar cur ared {pby 3 sar T egr e onanar ysiis, of

some of m[Qoﬁmcsmdmrobehi@[bgﬂﬁsm i fvention as weR$% s a standard

ant i psychoyyo -pipRiraziay8-Rh¢FHRAlimdeTabl e 1. 30  _Fge E | ASSAY COWPOUND
CLI MBI NG WOOSE

5 2-[2-{4-{6-Fluorobenzo[blthien-3- -43% @ 20 IP @30
yli-1-piperazinyl}-ethyl-2,3-dihydro-
3-hydroxy-1H-isoindol-1-one

" 2-[4-[4-(6-Fluorobenzo{b]thien-3- -100%

yl}-1-piperazinyilbutyl}l- 1H-

10 isoindote-1,3(2H)-dione

yli)-1-piperazinyllbutyl-acetamide

 N-Acetyl-N-[4-[4-(6- -75% @ 20 ip @30
fluorobenzo[blthien--yi}-1- .
piperazinyi]butyil-2-methyl-

“ N-[4-{4-{6-fluorobenzo[b]thien-3- 1.35 (1.1-1.67) MPK, IP @30
propanamide

piperazinebutanamine (Z)-2-butene-

“ 4-{6-Fluorobenzo[blthien-3-yi}-1- -34% @ 20 mpk, ip
dioate

yi}-1-piperazinyll-butyll-2-methyl-

20 “ N-[4-{4-(6-fluorobenzo[b]thien-3- 1.3 mg/kg, ip.
propanamide

T
—

N-[{4-[4-(6-Fluorobenzo[b]lthien-3- -79 @ 20 mg/kg, ip.
yl}-1-piperazinyllbutyl]-

25 adamantane-1-carboxamide
maleate

N-[4-[4-{6-Fluorobenzo{blthien-3- -100% @ 20 mg/kg, ip.
yl)-1-piperazinyllbutyl]-2-thiochene-
carboxamide {Z}-2-butenedioate I
30 (1:1) l

4-(6-Fluorobenzo[blthien-3-yl)-1-[4- -33% @ 20 mg/kg, ip.
(isoindol-2-yi)}butyllpiperazine (Z)-
2-butenedioate {1:2)

l Sulpiride ] 14.5 mg/kg ip |

35



ED[err] mg/kg, ip @30 or %t 20 ip @30 N-[2-[4-(6-Fl uorobenzo[b]thien-3-

-25%yl.) - 1- pi perazi nyl ] -et hyl ] - pht hal i mi de -25% 5
2-[2-[4-(6-Fl uorobenzo[ b] t hi en- 3- -43% @20 |P @O0 yl]-
* pi perazinyl]-ethyl-2, 3-dihydro- 3- hydr oxy- 1H i soi ndol - 1- one
2-[4-[4-(6-F uorobenzo[b]thl en- 3- 12 -100%

yl)-1-pi perazinyl]butyl]-1H 10 | soi ndol e-1 , 3(2H) -di one

¥ L ARl s et g o @

- 75% @ WvértioBBArd baatitibairealteld Bubject Yéduxihng skich treatment as an effective
pi per azi nyl ] butyl ]-2-nmethyl - propanam de 4 Fl uor obenzo[ b] t hi en-3-yl)-1-
- 34% @ 20alnparenteral, psiatravencusidase of from- Q.Odutos AE-mgilea o bagy weight

b
§I|-£41[ gu"%é |J52' {’IO etgfﬁép}\dgrﬁg?ﬁwo“@%baﬁ%faéa“ggpa'%"“‘a? subject,
N-[g4- [ 4p @cﬁi&&éi@?@'?éﬁ\smén@ :ﬂ'lblﬁd be ad;usted@c@r@ﬂ'lg’r% ltHe uhtﬂiwdsda) neéd

- pi per azi nyl ] but adamant ane- 1 - car boxam de nal eate
and the professional judgment of the person administering or supervising the

administration of the aforesaid compound. it is to be further understood that
the dosages set forth herein are exemplary only and they do not, to any extent,
limit the scope or practice of the invention.

10 Effective amounts of the compounds of the present inventior_\ can be
administered to a subject by any one of several methods, for exampie. orally as
in capsules or tablets, parenterally in the form of sterile solutions or
suspensions, and in some cases intravenously in the form of sterile solutions.

The compounds of the present invention, while effective themselves, can

15 be formulated and administered in the form of their pharmaceutically acceptable
addition salts for purposes of stability, convenience of crystallization, increased
solubitity, and the like. Preferred pharmaceutically acceptable addition salts
include salts of mineral acids, for example, hydrochloric acid, sulfuric acid,
nitric acid, and the like, as well as organic acids such as salts of dibasic

20  carboxylic acids, for example, maleic acid, fumaric acid, and salts of tribasic
carboxylic acids, such as carboxysucéinic acid, citric acid, and the like.

Effective quantities of the compounds of the invention can be
administered orally, for example, with an inert diiuent or with an edible carrier.
They can be enclosed in gelatin capsules or compressed into tablets. For the

25 purposes of oral therapeutic administration, compounds of the invention can be
incorporated with an excipient and used in the form of tablets, troches,
capsules, elixirs, suspensions, syrups, wafers, chewing gums, and the like.
These preparations should contain at feast 0.5% of active compounds of the
invention.

30 Tablets, pills, capsules, troches, and the like can also contain the

following ingredients: a binder, such as micro-crystalline cellulose, gum



N-[ 4-4- (6-Fl uorobenzo[ b] t hi en- 3- -100% @20 ng/ kg, ip.

yl )~ 1-pi perazi nyl ] butyl | -2-thi ohene- carboxam de (Z)-2-butenedi oate 30
(1:1) 4-(6-Fluorobenzo[b]thien-3-yl)-1-[4- -33% @ 20 ny/ kg, ip.

Ti.soi ndol -2-yl ) butyl ] pi perazi ne (Z)- 2-butenedioate (1:2) Sulpiride

14.5 ng/ kg ip 35 12 Antipsychotic regponse is achieved when the
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materials that modify the physical form of the dosage unit, for example, as
coatings. Thus, tablets or pills cén be coated with sugar, shellac, or other

10 enteric coating agents. A syrup can contain, in addition to the active
compounds, sucrose as a sweetening agent and certain preservati.v-es, dyes,
coloring,s and flavors. Materials used in preparing these various compositions
should be pharmaceutically pure and non-toxic in the amounts used.
_ For the purpose of parenteral therapeutic administration, the active

15 compound of the invention can be incorporated into a sofution or suspension.
These preparations should contain at least 0.1% of active compound, but can
be varied between 0.5 and about 50% of the weight thereof. The amount of
active compounds in such compositions is such that a suitable dosage will be
obtained. Preferred compositions and preparations according to the present

20 invention are prepared so that a parenteral dosage unit contains between 0.5 to

" 100 milligrams of active compound.

Solutions or suspensions can also inciude the following components: a
steriI-e diluent, such as water for injection, saline solution, fixed oils, _
polyethylene glycols, glycerine, propylene glycol, or other synthetic solvents;

25 antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants
such as ascorbic acid or sodium bisuifite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates, citrates, or
phosphates, and agents for the adjustment of tonicity such as sodium chloride
or dextrose. The parenteral preparation can be enclosed in ampules, disposable

30 syringes, or muitiple dose vials made of glass or plastic.

The following examples are for illustrative purposes only and are not to
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The followi ng exanples are for illustrative purposes only and are not to
be construed as limting the invention. Al tenperatures are given in
degrees Centigrade ([err]C. ) unless indicated otherwise. TABLE 2 5

Terr] No 10 1. 6 -d 2 0 - 5. 6 - F
0 4 H H egerr] H[err] qerr] 6. 6 - F 0
4 H CCH3 1 5 7. 6 4 [err]
[err] 8. Tabfe 3F 0 4 [err] H20 9. 6 -C 0 0
- - HCl 10 6 - F 0 4 H
[err] S0 L Locel
Cerrl]Hgrr]Jerr] |1
Cerr]H @rr]Jerr] 12 6 - F 0 4 H 10 16 6 - F JJO 4
H /\
N N—CH)—Y HZ
X | N\
ﬁ :
5 ' Oy,
EX. X m n Y - HZ
No. . It
! o -
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2 6-F 0 2 -
0
Q
3 6-F 0 2 —N -
15
OH
0 :
20 4 | &F 0 4 @ i
- 0
.- (0
11 6-F 0 4 - ll
| 14 6-F 0 3 C=N _ CsH. O, “
i O
15 6-F 0 4 M




[.err]., derr] Herr] Jerr] 15 17 6 - F 0 4 H

Gerr]Herr]Jerr] 18 6 - F 0 4 H ’ C4H404
20 16 Table 3 [err] 5 EX X m n Y

HZ No. 10 2 6-F 03 6- F 0 2 15 20 4

6- F 0 4 11 6- F 017 4 14 6- F 0

3 Cerr]N Cerr]Herr]Jerr] 25 2 Jerr]JHerr]Jerr] 15
6-F EXAMPLE 1 4

6-Chloro-3-piperazinylbenzo[blthiophene-1, 1-dioxide

A mixture of 3,6-dichlorobenzo[blthiophene-1,1-dioxide {16.00 g, 0.0681
5 mol}, piperazine {20.52 g, 0.238 mol} and dichloromethane (300 mi} was
heated to reflux. After 1 hour, TLC analysis showed the dichlorosulfone
(R;=0.47, 30% ethyl acetate in hexanes, silica gel) to be consumed. The
cloudy mixture was washed with 0.25 N NaOH {400 mi), H,O (300 ml), brine
{250 ml), dried (Na,SO,), and the solvent removed under reduced pressure.
10 The residue was chromatographed on silica gel, eluting with 50% methanol in
dichloromethane, to afford 12.90 g {66.5%) of a yellow solid. A i.-60 g sample

was recrystallized from dichloromethane/ether yielding 0.480 g of light yellow
crystals: m.p. 154°C dec.

ANALYSIS:

15 Calculated for C;,H;3CIN,0,S: 50.61%C 4.60%H  9.84%N
Found: 50.43%C 4.59%H  9.73%N
EXAMPLE 2

N-[2-[4-({6-Fluorobenzo[b}thien-3-yl}- 1 -piperazinyil-ethyl}-phthalimide

20 |

A mixture of N-{2-bromoethyl)phthalimide {8.5 g, 33.65 mmol),

{6-fluorobenzo{b]thien-3-yl}-1-piperazine (6.6 g, 27.96 mmol), K,C04 (7.7 g,
55.8 mmol)} and Nal (10 mg) in 150 ml dry CH;CN was heated to 85° with
stirring under N,. After 18 hours the mixture was cooled to room temperature,

25 diluted with. H,0, and partitioned between EtOAc/H,0. The organic phase was
dried over MgSQ,, filtered and concentrated in vacuo. The residuat orange solid
was chromatographed on silica using 2:1 Heptane:EtOAc eluent to provide
11.30 g of crude product, {25.18 mmol, 90.07%} homogeneous by TLC (silica,
1:1 Heptane:EtOAc, R,=0.20}. This crude product was recrystallized from

30 Heptane:EtOAc to provide as a first crop 3.92 g {9.58 mmol, 34.38%) of
product as a white solid, m.p. 147-149, homogeneous by TLC.



17 EXAMPLE 1 6- Chl oro- 3- pi perazi nyl benzo[ b] t hi ophene- 1, 1-di oxi de A mi xture
of 3, 6-rdi chl or obenzo[ b]t hi ophene-1, 1-di oxide (16.00 g, 0.0681 5 nmol ),

pi perazine (20.52 g, 0.238 nol) and dichl oronmethane (300 m) was heated to
teflux. After 1 hour, TLC analysis showed the dichlorosul fone (R err]=0.47,
30% et hyl acetate in hexanes, silica ge{g to be consuned. The cl oudy

m xture was washed with 0.25 N NaOH (400 .m ), H20 (300 m ), brine (250 m),
dried (NapALYSfd.err]), and the solvent renoved under reduced pressure. 10
The resi due was chromat ographed on silica gel, eluting with 50% net hanol in

di chl or oGaidwdated far G{Z;_t}d%dFNSZDf& 0 (66.82%6396Ca WRbi2gsHsol | 110, 26%N60 g
sanpl e W?s recrystallized from di chl or onet hane/ et her t%imel di{]&éo. 480 g of
5

light yeFPYRAerystals: mp. 1 54[err] Cafe83%KAL YEI73: &%MNat ed for
Cerr]Herr]CINerr]derr]S: 50.61 % 4.60%H 9. 849%N Found:

50.43%C 4. 59%H. 9. 73%N EXAMPLE 2

N-[ B- [ 4- EcANMPLEODENnzO[ b] t hi en-3-yl ) -1-pi perazinyl]-ethyll-phthalimde 20 A
m xture of N-(2-bronoet hyl Epht_hal imde (8.5 g, 33.55 nmol),

( 6- f | uor @pbikb{ Bl uewbenzglblthieptJyh al-pinerasingileethyr 29%-ditwd rp;

Klerr] err 7. 55. 8 mmol) and Nal (10 ng) in 150 m dry CH3CN was
heat ed t ‘%%%’Q%quwgﬁﬂ"‘ép?'r’r%ﬁ under Nlerr]. After 18 hours the mxture

was cooled to roomtenperature, 25 diluted with Herr] O and partitioned
between Et OAc/H err] O The organi c- phase was dried over MgSO err], filtered
and concent r affedaistirkeat sasperision of iNH{2d[4d6afhgsrobenizd[blttentB8-ghet-ogr aphed on

i Llioca “%Eé‘e‘%a%i:n%ﬁ]f'&?fyﬁ%%ih%%%aﬁ'ﬁf? ngt, ets% r%rn?c\:/ll) ?r? a mixture of 200 ml absolute
EtOH and 50 ml CH,Cl, under N, was added Sodium Borohydride-(b.se g, 14.8
mmol) in one portion. The mixture was stirred at room temperature for 15
minutes, during which time the solids dissolved. At the end of 15 minutes, TLC
[silica, 1:1 heptane:EtOAc] showed no starting material remained and a major,

15 lower R; spot had appeared.
The solution was concentrated in vacuo to a solid, which was filtered

through a silica pad using EtOAc eluent. The filtrate was concentrated to a
yellowish solid. This crude product was triturated with EtOAc, and the white
solid obtained was collected and dried in vacuo. This provided a first crop of

20  1.56 g (3.79 mmol, 57.50%) of pure product, m.p. 188-190".

ANALYSIS:
Calculated for C,,H,,FN30,S: 64.21%C 5.39%H 10.21%N
Found: 63.95%C 5.19%H - 10.03%N

25  EXAMPLE 4.

2-{4-[4-(6-Fluorobenzo(blthien-3-yl}- 1-piperazinyllbutyll-1H-isoindole-
1,3(2H)-dione '

A mixture of 1-(6-fluorobenzo[b]thien-3-yl)—piperazine (20.0 g, 84.6
30 mmol}, N-(4-bromobutyi}phthalimide (26.3 g, 93.2 mmol); anhydrous potassium
. carbonate (17.5 g, 127 mmol}, KI {1.40 g, 8.43 mmol), and anhydrous



11.30, g of crude product, (25.18 nml, 90.07% honmogeneous by TLC (silica,
1: 1- Hept ane: Et QAc, R err]=0.20). This crude product was recrystallized from
30 Hept ane: Et QAc to provide as a first crop 3.92 g (9.58 muol, 34.38%
bf product as a white solid, mp. 147-149, honobgeneous by TLC. 18
ANALYSI S: Cal cul ated for C22H20FN302S: 1964.53% 4. 92%H 10. 269\ Found:
64.39%C 4. 77%H 10. 259N 5 EXAMPLE 3

2-[2- 4- éﬁeﬁmﬂ@b&ﬂ@ahbl Wadsestirded la} TéfluRifoENIZhéNyrs] mmc@sﬁna} Qgdr o-
3- hydrox%/ 1H i soi ndol -1-one To a stirred suspensi on of

N-[2-]4 lgequjcﬁh@t}@ﬁgb{b&q washed.-with_chlomgorm (2 x 100 mL), and the filtrate

BoSal ot e CrepaPL B kRed TTHF redipide o okt Rplin i Giadod oot fum "

Bor ohydr inshied. withgwatér. ©00MRIL), aﬂdm%dowlbsmt) The s@uo@dtrwa%énﬁ%af Rd at

roomtenperature for 15 mnutes, durin I me the solids dissol ved At
t heSend ¥Bcug amdninecsproduat qrsomaaagraphedmptsdm gelOndth 2006dmptana/ethyli ng

ol ut | oneHEETE AR PRt eI, 2508 & OF A Yeow; SOl BRCOBEIFAUGH B0 hr ough a
silica paghdtSfigrdedOfe. s?[b%% 58¢né &hfef@éﬁupﬁﬁég%%%%héa} ﬁgm}\ﬁ%rf‘g%’ §' Low sh

solid. Thi's crude produc r| turated w olid
obt ai ned9vel5@l | ected and dried in vacuo. This provided a first crop of 20

1. 57.509% of pure product, mp. 188-190[err].
56 g (3 N Anr/"sms 4] p p p [ ]
10 Calculated for Cy4H,,FN30,S: 65.88%C 5.53%H 9.60%N
Found: 65.82%C 5.80%H  9.54%N
EXAMPLE 5

4-(6-Fluorobenzo(b]thien-3-yl)-1-piperazinebutanamine {Z)-2-butenedioate {1:2)
15 '

To a stirred mixture of 2-{4-[4-(6-fluorobenzolblthien-3-yl)-1-piperazinyl]-
butyil-1H-isoindole-1,3{2H)-dione (14.5 g, 33.1 mmol) and 6:1 isopropanol/
water (170 mL) at room temperature and under a nitrogen atmosphere was
added sodium borohydride (6.28 g, 166 mmol). After 25 hours acetic acid

20 (35.7 g, 594 mmol} was carefully added. After stirring the mixture for 0.5

- hours at room temperature the reaction was heated at 80°C for 3 hours. The

reaction mb_<ture was concentrated in vacuo to a yellow residue which was
dissoived in water {300 mL) and extracted with ether (150 mL). The aqueous
layer was cooled to 0°C, basified with 50% aqueous NaOH to pH 12, and

25 extracted with dichloromethane {2 x 125 mL). The combined extracts were
washed with water (100 mL), dried (K,CO,}, and concentrated in vacuo to
afford 9.60 g of a sticky solid. Maleic acid {7.00 g, 60.3 mmol} was added to a
solution of the impure free base {9.28 g, 30.2 mmol) in ethanol {300 mL} and
the mixture heated until a solution was obtained. The solvent was removed in

30 vacuo to give the crude salt as an orange-brown solid. After two

recrystallizations from ethanol 9.82 g (55%) of the title compound was



ANALYSI S: Cal culated for Clerr]Herr]FNerr](Jerr]S: 64.21%C 5. 39%H
10. 21%\ Found: 63.95%C 5. 19%H 10. 039N 25
EXAMPLE 4 2-[4-[4-(6-Fl uorobenzo[b]thien-3-yl)-1 -piperazinyll butyI] 1
H.isoindole- 1 ,3(2H)-dione A m xture of
1-(6- quorobenzo[b]thlen 3-yl) - plpera2| (20 0 g, 84.6 30 mol ),

N- (4- br onobut yl ) pht hal i m de (26.3 g, nmol ) , anhydrogs pﬁt SSSI um 1
car bonat g, 0. and anhydrous
acetonitr .‘fty'}e?ogs a}‘)zg\ﬁarvsmig [ rdr%%é%trﬁg)efl ui ?1 hours The thick slurry

was filteANALYISIS: i nsol ubl es washed with chl oroform(2 x 100 nmL), and the
filtrate concentrated in vacuo. The residue was taken up in chloroform (400

m), vvgsl"@%icwattﬁ Jas &16[‘3@?':G§fcsg’ra@tgir5§d42%é$q Br6Q%H The7:s?)$%l‘1ht W\?\nsth
vacuo an e product c ra Si
rzg‘%)\r/\gpt ;ne"ﬁwq hyI acetate as el uent, géof?(g‘g%ggg‘y%r a ?e?ﬁ?ﬁsol

Recrgystal | i zati on from et her afforded 10.9 g (29% of the title corrpound as
a yellow powder: mp.= 94-95 C. ANALYSIS: 10 Cal cul ated for

err]H Xl}\Mifld'i Bl gerr]s: 65.88%C 5.53%H 9. 609 Found:

65. 82%C

4- (6-Fl uo‘?’%ﬂ%%;ﬁ' Bﬁ%"ﬁ?gﬁﬂé@@’?‘[}% grg(é‘r“a'iiipﬁ&ﬁﬁﬂm#éc?@fn@ﬁbut enedi oat e
(1:2)

To a 0°C solution of 4-(6-fluorabenzo[blthien-3-yl)-1-piperazine-

10 butanamine (3.13 g, 10.2 mmol), triethylaminé (1.45 g, 14.3 mmol), and
dichloromethane {60 mL) under a nitrogen atmosphere was addeci écety!
chloride {0.883 g, 11.3 mmol) rapidly. The reaction was stirred at 0°C for 2
hours and then at room temperature for an additional 1 hour. The reaction was
diluted with dichloromethane {140 mL), washed with 5% aqueous NaOH {100

15 mL), and dried (K,COg4). The solvent was removed in vacuo to give a brown
solid. The crude product was chromatographed on‘silica gel with 10%
methanoli/dichloromethane as eluent to afford a tan solid. Recrystallization from
ethyl acetate gave 1.85 g (52%) of the title compound as beige crystals: m.p.
= 141-142°C.

20 _ ANALYSIS: .
Calculated For C,gH,,FN,0OS: | 61.86%C 6.92%H 12.02%N
Found: 61.82%C 7.01%H 11.95%N

EXAMPLE 7

25 N-Acetyl-N-{4-[4-(6-fluorobenzo[blthien-3-yl}- 1-piperazinyllbutyl]-2-methyl-
propanamide

A solution of isobutyryl chloride {2.34 g, 21.9 mmol) in dry
dichloromethane (8 mL) was added over 2 minutes to a solution of N-{4-[4-(6-
30 fluorobenzo{blthien-3-yl)- 1-piperazinyl]butyl]l-acetamide {2.51 g, 7.18 mmol),
triethylamine (2.18 g, 21.5 mmol}, 4-dimethylaminopyridine (0.877 g, 7.18



15 To a stirred m xture of

2¢[4] 4- (6-f 1l uorobenzo[ b] t hi en-3-yl) - 1-pi perazinyl | -
butyl]-1Hisoindole-1,3(2H)-dione (14.5 g, 33.1 mmol) and 6:1 isopropanol/
Water (170 nlL) at roomtenperature and under a nitrogen atnosphere was
added sodi um borohydride (6.28 g, 166 mbl). After 25 hours acetic acid 20
(35.7 g, 594 mmol ) was carefully added. After stirring the mxture for 0.5
hour s at Mmaein aedsky dichloromethane: (5@ mhicat foem temperdife ungder aonitrdgeaur s.

was. o oSBIORRPI cheAest 25 BOHES M teastionSation,was lidiad P8O i) . The

agueous. hRwirotREhaAR! Q00 MLPL Rashby WA iaRe ‘?kf(‘“&gg%ﬁ 4e8t MJEOL! 4d P

12, and 25 extracted wt or onet hane ( ned
ext r act scomcentratddeih vaduo. Bhe refid0@ wag chrbmatbgrépled baGilica el witid5%

con entrate‘g‘ in vacuo to afford 9. 60 9 of a_sticky solid. Maleic acid (7.00
g. %Q._?, il W%&Cﬁﬁuemtgaaegémym Qgivend. Shertan pgbassalidcg. 28 g, 30.2
obt af ned EiStalzetal i BRCOME bbbt Raing dirigroBaThiad g 0%t o

an or angthétiercarmpodnd Alst €in éMBtalecmypl al lggzegtons from et hanol 9.82 ¢
.(55% of the title conpound was 20 obtai ned as an of f-white powder, m p.
= 151-1 BNALYSPIS: ANALYSI S: Cal cul ated for

G on o] eold RS 1 T I8 O o Tl 8394277, 29980 108288801 Found

10 Found: 63.20%C 7.47%H 10.05%N

EXAMPLE 8
N-{4-[4-{6-fluorobenzo[b]thien-3-yli)-1-piperazinyllbutyl]l-2-methyl-propanamide

15 To a 0°C solution of 4-{6-flucrobenzolblthien-3-yl}-1-piperazine-
butanamine {4.04 g, 13.1 mmol), triethylamine {1.89 ¢, 18.6 mmol}, and
dichloromethane {50 mL)} under a nitrogen atmosphere was added isobutyryl
chloride (1.63 g, 15.3 mmol) over 6 minutes. The reaction was stirred at 0°C
for 4 hours and then was diluted with dichloromethane (140 mL). The mixture

20  was washed successively with 5% aqueous NaOH {100 mL) and water {100
mL), dried {K,CO3}, and concentrated in vacuo to give an off-white solid. The
crude product was chromatographed on silica_ge’l with 10% methanol/
dichloromethane as eluent to afford an off-white solid. Recrystalfization from
ethyl acetate/heptane gave 2.17 g (43%) of the title compound as beige

25 needles: m.p. 130-131°C. TLC (silica gel, 10% methanol/dichloromethane) R;=
0.37. The IR{CHCl3), TH NMR (CDCl5, 200 MHz), and MS (M* 377, El, 70 eV)
were consistent for the assigned structure.

ANALYSIS:
Calculated for C,oH,gFN50S: 63.63%C 7.48%H 11.13%N

30 Found: : 63.65%C 7.59%H 11.00%N



EXAMPLE 6 N-[4-[4-(6-Fluorobenzo[b]thien-3-yl)-1

- piperazinyl ] butyl -acetam de To a O[err] C sol ution of

4- (6-fl uorobenzo[ b]thien-3-yl)-1-piperazine- 10 but anam ne (3.13 g, 10.2
tmol ), triethylamne (1.45 g, 14.3 mmol), and dichl oromet hane (60 nl) under
a nitrogen atnosphere was added acetyl 2Bloride (0.883 g, 11.3 mmol)
rapidly. The reaction was stirred at O[err]C for 2 hours and then at room
t enper at BAMSRLEA® addi tional 1 hour. The reaction was diluted with

di chl oro washed wi th 5% aqueous NaOH (100 15 m.), and
dried (K[% g’ﬁ?&e{y%ﬁ@egtﬁﬂﬁrﬂm%‘ﬂ%mved in vacuo to give a brown
solid. The crude product was chromatographed onsilica gel with 10% .
met hanol / di chl oromet hane as eluent to afford a tan solid. Recrystallization

fromethyl acefa@taanpaues éf &clotd fadi 20fb
crystal sy mp. = 14gﬁ142[err Co Zg%lp@a %Eéd o&aﬁ ul at eg l@grgﬁ'nge (6.0

Cle® ] H & rqm@ral}\@mfurana(l HUG0 mb) edvdier a nithgePostnrospittre was added a

E,\Sl_l Aggs/f/:l ﬁQ_TlftiolT é‘f-i &Bﬁ%%gﬁw lgﬁlérng\\ﬂ ride} {0.084 mol} in toluene {84mL) |
- pi per azidighWwisk With ?ce”B&beoolHé’pﬂ'f@ eﬁ} gﬂir%ré%agfsg Oégb %5& 5o rgnor i de

(2.34 g, .21.9 mmol) in dry dlchlororret an was a ut es

to a sol dwiuss tbén M\{elmi[gm (@t-ro8M temperatunl;e Tc|> ]the yellow zolu?gng{as adget{B
fl uor obenzol bl.t hi en- 3 razjnyl]buty acet am de g,
mol ), tr"?’ﬂ' $%rrﬂ“ﬁeSt( "98 V\ggteg%sﬂ%?é@ ratg_tgi ¢RAtRYY Rydregeprevalutono. 877 g,

[ ) Then 5NNaOH (5 mL) was added with rapid stirring. The resulting precipitate
was filtered off and washed with dichloromethane and ether. The filtrate was
concentrated in vacuo. The residue was taken up in dichloromethane
(150 mL), washed with water {75 mi} and brine (100 mi), dried over sodium
sulfate and concentrated in vacuo to yield 5.93 g of a viscous gummy material

15 which was triturated with ether. The ether fraction was concentrated in vacuo
to vield 2.75 g of residue which was chromatographed {silica gel, 50%
MeOH/CH,Cl,} to vield 1.53 g product as a clear oil.

EXAMPLE 10
20 _ N-{4-[4-{6-Fluorobenzo[b]thien-3-yl}-1-piperazinyllbutyll-4-fluoro-benzamide

To a 0°C solution of 4-(6-fluorobenzo[blthien-3-yl)-1-piperazine-
butanamme {2.45 g, 7.97 mmol), triethylamine {1.23 g, 12.2 mmol}, and
dichloromethane {30 mL) under a nitrogen atmosphere was added 4-

25 fluorobenzoy! chloride {1.61 g, 10.2 mmol) in one portion. The reaction was
stirred at 0°C for 70 minutes and then at room temperature for 3 hours. The
reaction was diluted with dichloromethane (50 mL) and the mixture was
washed successively with 5% aqueous NaOH {50 mL) and water {50 mL), dried :
{Na;S04), and concentrated in vacuo to a tan solid. The crude product was

30 chromatographed on silica gel with 10% ethanol/dichloromethane as eluent to

afford an 2.22 g of an off-white solid. Recrystallization from ethyl



21 mml ), and dry dichloronethane (50 nlL) at roomtenperature under a

ni tv-ogen at nosphere. After 2.5 hours the reaction solution was diluted with
di chl oronet hane (100 nlL), washed with water (75 nmiL), dried over MgJS™, and
toncentrated in vacuo. The residue was chromat ographed on silica gel with
5% 5 met hanol / di chl oronmet hane as el &t to give 2.91 g of an anber
solid. Recrystallization fromtert-butyl nethyl ether/heptane afforded 1.52
g (50% atetabe’hiptdree gavpauB0 qi$46%) of pad Btle compourtd 98- 1R9§enekBles,

ANALYSI S: Calculated for CJerr]H err]FNerr](err]S 62.989C 7.219%H

10. 0290 fBP- 1610163°C. 63.20%C 7.47%1  10. 05%\

EXAVPLE ﬁmw\ﬂs‘ -(6-fluorobenzo[b]thien-3-yl)-1
nyl'Tb

- pi per azi utyl]-2-nmethyl -propanani de 15 To a O[err] C solution
of 4-( 6-Cbmaxbar&9[®%3u¢y§,wgr\1§0ﬂ:) -1-pi pangzipe- mIg2%eHI ne g ¥89gNg, 13. 1
mmol ), triethylamne T1.89%g,” 18.6 nmol ), and dichl oronet hane (50 nlL) under

a ndtrogeauadiosphere was added i sobut Byl SCor i506884H63 @.50%N mmol )
over 6 minutes. The reaction was stirred at OC for 4 hours and then was
diluted with dichloronethane (140 nL). The m xture 20 was washed

successi gl % aqueous NaOH (100 nL) and water (100 nmi), dried
(K[err]CCferr%,Ehaﬁd concentrated in vacuo to give an off-white solid. The

crude pradécFluoesbeairoibithiegr-3phed-[dn(issihdoR2ggibuti i pipedzinet hanol /
di chl oronet hane as eluent to afford an off-white solid. Recrystallization
fromethyl acetate/heptane gave 2.17 g (43% of the title conpound as beige

o Ranor o caT oSSR RRSIO] o bk 6 K018, 41 o n spbyprovse
g gg?g%gatd;{?fﬁﬁ}grﬂé@h (100 Mt} UrMer3 Aitrdden AEMBYPhEYRI & UM itErperafute t he
was added dropwise a solution of 2-{4-[4-(6-fluorobenzo[blthien-3-yl}-1-
piperazinyl]lbutyl]-1H-isoindole-1,3(2H)}-dione {5.95 g, 13.6 mmol) in anhydrous
tetrahydrofuran {125 mL) over 20 minutes. After the addition the reaction was
15 stirred at 50°C for 4 hours and then cooled to room temperature. The reaction
was treated sequentially with water (1.5 mL), 15% NaOH (1.5 mL}, and water
(4.5 mL) and stirred at room temperature for 0.5 hours. The mixture was
filtered, the insolubles washed with CHCl5 (2 x 50 mL), and the filtrate
concentrated in vacuo. The residue was dissolved in chloroform (200 mL},
20 _ washed with water (100 mL), dried (K,CO4}, and the soivent removed in
' vacuo. The crude product was chromatographed on silica gel with 10%
methanol in dichioromethane as eluent to afford 3.50 g of a tan solid. The solid_
was recrystallized twice from ethyl acetate to afford 1.48 g (26%) of the title
compound as amber crystals, m.p. 118-120°C.
25 ANALYSIS: .-
Calculated for Co4H,gFN3S:  70.38%C  6.89%H 10.26%N

Found: 70.52%C 7.04%H 10.18%N

EXAMPLE 12
30 N-{4-{4-(6-Fluorobenzo[bjthien-3-yl)- 1-piperazinyl]butyl]-adamantane-1-

. carboxamide maleate



ANALYSI S: Cal cul ated for CJerr]Herr]FN err] Cs: 63.63% 7.48%H
131.°13%N 30 Found: 63. 65%C 7.59%H 11. 009N
22 EXAMPLE 9 1 -(6-Chl orobenzo[b]thien-3-yl)-piperazine To a m xture of

6- chl or o- 3- pi per azi nyl - benzo[ b] t hi ophene-1, 1-di oxide (6.0 5 g) and
tetrahydrofuran (THF) (30 nlL) under a mp4rogen atnosphere was added a

sol ution of DI BAL-H (diisobutylalumnum hydride) (0.084 nol) in toluene

(84nL) dropwi §8 gt seRitiRY 8f A9@LfiTsrobbASo B ByIN Kpigetaying- Stirred at
Oferr]C for 2 hours then overnight at roomtenperature. To the yellow

sol ut i onbutenardihed{2.60t ¢, 8i1B monel)striethiytaminede23 (& 12.2 mmqi),ramdz to
control hydrogen evol

Th 5NNaCH L d th d
stirringd lcmgwgmmeﬂ@%ﬁéawme&@en&%ym ?E@?Q‘%P%ng“}da&g \Ath fid
di chl h
o e B iy TGS ST SO 5T
andsbr i neni(y1idty) Thérneedtuonams@ﬁrnem sud P etfor AGinmtomesrdnditieeh iab rgamuo to

yield 5.93 g of a viscous m_}yrraterlal 15 which was triturated with
et her. Themperature fac iliBohovkss M@@ﬁttpat%ﬂuvwméﬂmdymhd 2.75 g of

resi due h was_.chro a L o e rr]) to
st Qe RSN R e B a AR bbbl
N-[ 4- [ 4- (RaciiY950RRD 2l Wakére(Y53miL)) diied (NB1,8D gyéﬂx@%hbbn&aiéwm Qab@szami d
e To a 0C solution of 4-(6-fluorobenzo[ b]thien- - 1- pi per azi ne-
The crude product was chromatographed on silica gel wnth 2-10%
10 methanol/dichloromethane as eluent to afford 2.86 g of an off-white solid. To a
solution of the free base {2.66 g, 5.66 mmol} in ethanol {60 mL) was added
maleic acid (0.690 g, 5.94 mmol), the mixture heated until a solution was
obtained, and the salt allowed to crystallize at room temperature. The salt was
collected and recrystallized from methanol/ethyl acetate to afford 1.93 g (38%)

15 of the title compound as an off-white powder, m.p. 200-201°C (dec.).

ANALYSIS:
Calculated for C,yHggFN3OS®C,H,0,: 63.57%C 6.88%H  7.17%N
Found: 63.36%C 7.02%H  7.12%N

20  EXAMPLE 13
N-[4—-[4~(6-Fluorobenzo[b]thien-3-vl)-‘l-piperazinyllbutyll?z-
thiophenecarboxamide (Z}-2-butenedioate {1:1)

To a 0°C solution of 4-{6-flucrobenzo{blthien-3-yl}-1-piperazine-

25 butanamine.{2.50 g, 8.13 mmol), triethylamine (1.23 g, 12.2 mmot), and
dichloromethane (150 mL) under a nitrogen atmosphere was added 2-
thiophenecarbonyi chloride {1.37 g, 9.34 mmael) in one portion. The reaction
was stirred at 0°C for 10 minutes and then at room temperature for 17 hours.
The reaction was washed successively with 5% aqueous NaOH (75 mlL) and

30 water {75 mi), dried (Na,SQ,), and concentrated in vacuo. The crude product

was chromatographed on silica gel with 3 to 12% ethanol in chloroform as



hut ananmi ne (2.45 g, 7.97 nmol), triethylamne (1.23 g, 12.2 nmol), and

d¢ ¢chl or onet hane (30 nl) under a nitrogen atnobsphere was added 4- 25

fl uorobenzoyl chloride (1.61 g, 10.2 nmol) in one portion. The reaction was
stirred at O[err]C for 70 m nutes and then at roomtenperature for 3 hours.
The reaction was diluted with dichl orongbhane (50 nL) and the m xture was
washed successively with 5% aqueous NaCH (50 nL) and water (50 ni), dried

( Na[ er r ] s@jentrtp) affardl 2c06 geot aatolid. iTo @ solutidroof tha frepblasd .(2T5@ g; 15180

duct 0] h hed ilic | wi_th 10%
B hanol / BANGR sHeaRah 2 890 Wasaddsdamelsia bl 1078430629 ramoliathe o
lid. R | +2@t,l .60 469
of the trHehodtedl il 4 SO Was obtaihdll et e SAVBRF ket ) 7 (407
Cal cul at edcltior Theesalf Was relcrstatizbliefroinBethandifetBPPEcetate 80 Wiford 2.353GN 5
Found: . 64. 15%C 5. 68% 9. 509 EXAMPLE 11
4- (& FI udP4BRnebihg tilegnrapguyd as amoff-whitedpewdey| upt YRBpl 287Gzi ne 10

To a sti %ﬁ% z§ ension of LiAlHerr] (1.50 g, 37.9 mmol) in anhydrous
tetrahyd |l" ?5?'100 m.) under a nitrogen atnosphere at roomtenperature

was addeddi¢GIavec «fo.ac:§9ﬂg§mg%095-é- Hgdﬁ- (6-66wrmenze[2bdpy en- .87 %N -
pi peramg_yllbutyl]-ll—l-ls n Ie-1,§( H™-dione (5.95 g, 13.6 mmol) in
anhydr ougouad: ahydr of uran (125 nl) over 20 nSGGE%HC AfSA8%ht addi81%N t he
reacti on was 15 stirred at 50[err]C for 4 hours and then cooled to room
tenperature. The reaction

10 EXAMPLE 14 _
4-(6-Fluorobenzo[b]thien-3-yl}- 1-piperazinebutanenitrile {Z)-2-butenedioate (1:1)

A mixture of 1-(6-fluorobenzo[b]thien-3-yl}-piperazine (25.0 g, 0.106
mol}, 4-bromobutyronitrile (18.8 g, 0.127 mot}, anhydrous potassium carbonate
15 {21.9 g, 0.158 mol), and anhydrous acetonitrile (2560 mL) was stirred at reflux
for 5.5 hours. The thick slurry was filtered, the insolubles washed with.
dichloromethane (2 x 50 mL}, and the filtrate concentrated in vacuo. The
residue was taken up in dichloromethane {300 ml), washed successively with
5% aqueous NaOH (150 mL) and water (150 mL}, and dried {Na,SO,}. The
20 _ solvent was removed in vacuo and the crude product chromatographed on
silica gel, with ethyi acetate as eluent, to afford 24.3 g (75%) of a yellow solid.
To a solution of the freebase {2.03 g, 6.69 mmol) in ethanol was added
maleic acid {815 mg, 7.02 mmol} and the reéui‘ting mixture heated until a
solution was obtained. After removal of the solvent in vacuo, the resulting sait
25 was recrystallized from ethanol to yield 2.30 g of the title compound as off-
white plates, m.p. 163-165°C.



was treated sequentially with water (1.5 nm), 15%NaCH (1.5 nl), and water
(4.5 ML) and stirred at roomtenperature for 0.5 hours. The nixture was
filtered, the insolubles washed with CHdJ[err] (2 x 50 nL), and the
filtrate concentrated in vacuo. The residue was dissolved in chloroform
(200 mL), 20 washed with water (100 2§, dried (Klerr]CJerr]), and the
sol vent renoved in vacuo. The crude product was chromat ographed on silica
gel wth ASPAU¥SISanol in dichl oronmethane as eluent to afford 3.50 g of a

tan solid, The solid was recrystallized tw ce from etj)}y acetate to afford
148 g (z@%cuatemertqwrha&as%m Aiafife? ThG st 229%H p. 1050296Ner 1] C

Calculated for (Jerr]H 0. 899%H
10 26%\1 oun 70. 52 gﬁ%&o 199 % 18%?& LE 12 30

N-[4-[4-(6-Fl uorobenzo[b]thi en-3-yl)-1-pi perazinyl ] butyl]-adanmant ane- 1-
car boxam de nal eate 24 To a Q[err]C solution of
4- (65f | uOEXAMPLE J]& hi en- 3-yl ) - 1- pi perazi ne- butananmine (2.50 g, 8.13

nmol ), tr| I ani,ne | chI orret hane (50 nl) under
a nitrogeft gfr}ﬂgm? Q\iﬁﬁg!f%ﬁgd’%)a%%‘% 898@2“’ RF%’&%r bonyl chl oride
(2.00 g, é% Bhadit 8’(&'(13' lyor onet hane (25 5 m_) rapidly. The reaction
was stirred a [err})Cfor 5 mnutes and then at roomtenperature for 18

hours. The reaction solution was diluted with dichloronmethane (75 nL) and

was washed SUCCESSI vela/ w th 5% aqueous . ..
To a 63°C solution of 4-{6-fluorobenzo[b]thien-3-yl}-1-[4-{isoindol-2-yi)-

10 butyll-piperazine (1.09 g, 2.66 mmol) in ethanot (40 mL} was added maleic acid

{0.633 g, 5.45 mmol) and the resulting soiution concentrated in \;abub toa

dark foam. Trituration of the foam with ethanollethyl acetate gave a grey

powder. The salt was treated with decolorizing charcoal in ethanol and

recrystallized from ethanol to afford 1.08 g {63%]} of the title compound as a
15 grey powder, m.p. 153—1 55°C.

ANALYSIS: |
~ Calculated for CpyH,gFN;S®2C,H,O,: 59.89%C 5.65%H  6.55%N
Found: - 59.80%C 5.74%H  6.53%N

20 EXAMPLE 16

N-[4-[4-{6-Fluorobenzo[blthien-3-yi}-1-piperazinyllbutyl}-2-hydroxy-2-methyl-
propanamide (Z)-2-butenedioate (1:1)

To a solution of 2-hydroxyisobutyric acid {1.30 g, 12.5 mmol}, pyridine
25 {2.20 mL, 27.2 mmol), DMAP (190 mg, 1.56 mmol), and dichloromethane (60
mL) at ambient temperature under a nitrogen atmosphere was added
chlorotrimethyisilane (3.40 mL, 26.8 mmol} dropwise over 3 minutes. After 4
hours the reaction was cooled at 0°C and catalytic DMF {2 drops from a
pasteur pipet) was added followed by oxalyl chioride (1.20 mL, 13.7 mmol}
30 dropwise. The reaction was stirred at 0°C for 1 hour and then at room

temperature for 30 minutes. The reaction was cooled to 0°C and a solution of



NaOH (75 nmL) and water (75 nmL), dried (Na[err]SOerr]),- and concentrated in
vacuo.: The crude product was chronmat ographed on silica gel with 2-10% 10
met hanol / di chl or omet hane as eluent to afford 2.86 g of an off-white solid.
Jo a solution of the free base (2.66 g, 5.66 nmol) in ethanol (60 nL) was
added maleic acid (0.690 g, 5.94 mml),z?he m xture heated until a solution
was obtained, and the salt allowed to crystallize at roomtenperature. The

salt was 4etf-flacredenzalbl-thiegsi-yilt 1-pigerazioebutanamior/ (S BO19.atbidkameneldy af f or d

1.93 38%..15 f .t itl ff- .
200- 201 NS R3G mindR§ S EOICEE retio@rpeane (4 IntT s dabed th bne
H : o ot i 179N
%3[}&1 [ &fdrtibN] Artd:Bs chpfutdsLED! &%?%a&}gn ﬁ'?“%%ﬁ“as %ﬁ%gﬁa\tj rgg?ﬂ
EXAVPLE }t3nmipdrdturé-fos-18 houmhehsofutjarnbécitficydoid 1460 gy 23.ymhimalk gnd - 2-
t hi ophenecar boxam _de £Z)-2- but enedi oate (1:1) To a O{eorac;fbc sol ut | Onchf
4- (@11 udnethancd [(BPt L Nvas gdded apd fbesepgtion stirred gt foRReMPErgtirg oy

undor a9 LSS AREH REbara the, Sanantit vhoyd e ToRidS WaR aREE el 71

g, 9.34 rgiehlorbfe?REn® 1 26GHL), Hircessivelyowashad siith 1534 aqueéjies NpOH (10Q.0
m nutes and then at roomtenperature for 17 hours. The reaction s washed

successi valy andtwaten Qe old, Raddriets(kgGO g d hepsolvenhwas (e/soYRg In YACUQ

oSSR 0P AT e 5eBonst S B R o Ronol
10 in dichloromethane as eluent to afford 2.36 g of a gum.
The freebase {2.10 g, 5.34 mmol) was taken up in ethanol {50 mi),
filtered, and maleic acid (650 mg, 5.60 mmol) was added to the filtrate. The
resulting mixture was heated until a solution was obtained and the solvent
removed in vacuo to give an orange solid. The salt was recrystallized repeatedly
15 from methanol/ethyl acetate to yield 1.18 g {20%} of the title compound as off-
white plates, m.p. 153-155°C.

ANALYSIS:

Calcutated for CygH,gFN3;S®C,H,0,: 56.57%C  6.33%H 8.25%N

Found: 56.12%C 6.30%H 8.20%N
20

EXAMPLE 17

N-[4—[4—(G-Fiuorobenzo[b_]thien-s-yl)-1-piperazinyi)butyl]-4‘-

(trifluoromethyl}-[1, 1'-biphenyl]-2-carboxamide {Z)-2-butenedioate (1:1)
25 To a mixture of 4'-(trifluoromethyl}-[1,1'-biphenyl]-2-carboxylic acid

(2.60 g, 9.77 mmol}, catalytic DMF, and anhydrous dichloromethane (30 mL) at

room temperature under nitrogen was added oxalyt chloride (1.38 g, 10.9

mmol} dropwise over 15 minutes and the reaction stirred at room temperature.

After 18 hours, the yellow reaction solution was concentrated in vacuo to give
30 2.51 g of 4'-(trifluoromethyl)-[1, 1'-biphenyi]-2-carbony! chioride as a cloudy

yellow liquid which was used without further purification.



eluent to afford 2.66 g of a solid. To a solution of the freebase (2.50 g,
5.99'mfol ) in ethanol (25 m.) was added naleic acid (0.730 g, 6.29 mmol),
the m xture heated until a solution was obtained, and the sol vent renoved
i-n vacuo. The salt was recrystallized from nmethanol/ethyl acetate to afford
2.35 g 5 (549 of the title compound 28 an of f-white powder, m p.
123-126[err] C. ANALYSIS: Cal cul ated for

Cl err] H err] FNTera J0C&} solultiod] ef 41({B[ftucriobearofblthiehE-2pipesazings 7. 87YN
Found:

EXAVPLE 1BUIRNETINe(F- 50t B13 mmel. SietRylamise Jdr 3 thetR OamEnp i 31

(2) - 2-but | . ' re of. :

() 2o bR aholly i (det hsragen tmospherg v sy @ solution of

4- br Ombuuyl’(mﬂﬁdrbhﬂbth?&ﬂ1gﬂb(i}9\é1r3ﬂ]-m&éfbpﬁ9hdﬂbﬁ'd§ (206 ng5i8I82cmiisinahgd 15
(21.9 g, 0.158 nol), and anhydrous acetonitrile (250 nL) was stirred at

ref | 8x fodighlgrarpethaneTi2d i) dk osteuportionasTHe teastion was stirrechatiBi®ésfatashed
ith dichl t h 2 0 nL d the filtrat trated i .
The ' esi Q6L5 HRLTE A e PhrofBlteaRBTatdls for 2108 Hhyre TEB KRRt EoR et v ery

Wi th 5% aqieshey Saddesshaly With 3% fticdius(Na8H1FS5 nil)hrid Weder (75 mL), dried

(Na[err]SOerr]). The 20 sol vent was renoved I n vacuo and the crude
product clKeGizba@ndptententratetiic vagab, Thiet trudiehyloduct wascheoratographed

fford 24.3 q..(759 f I olid T | uti f the_f b, .03
oo b 1% G il Bk SR el Srmchand Bt B IS G e
resqbtl ngﬁbé&b‘fﬁs Iae%?t% fé@}ﬁ.l a solution was obtai ned. After renoval of

t he sol ve I N vacuo, e resulting salt 25 was recrystallized from
et hanol to yielTb 3.sthugomwbfithe fiéedbaged@POWy)B.38 Ainfol) b etleandl {60smLINwas

163- 1631 erard]dgd maleic acid {0.656 g, 5.65 mmol}, and the resulting solution
concentrated in vacuo. The salt was recrystallized from ethyl acetate to afford
2.57 g (47%]) of the title compound as a white powder, m.p. 158-160°C.
16 ANALYSIS:

Calculated for CagH,gFN;00C,H,0,: 60.80%C 4.95%H 6.26%N
Found: - 60.52%C 5.06%H 6.15%N
EXAMPLE 18

20 N-{4-[4-(6-Fluorobenzo{b]thien-3-yl})-1-piperazinyl]butyl]lbenzo(blthiophene-2-

carboxamide {Z}-2-butenedioate {1:1) '
To a 0°C solution of 4-(6-fluorobenzolb]thien-3-yl}-1-piperazine-

butanamine {2.50 g, 8.13 mrﬁol), iriethylamine {1.24 g, 12.2 mmol), and dry

25 dichloromethane {100 mL} under a nitrogen atmosphere was added
benzo[blthiophene-2-carbonyl chloride {1.76 g, 8.95 mmol) dropwise over 15
minutes. Stirring was continued at 0°C for 1.5 hours and at room temperature
for 17.5 hours. The reaction was washed successively with 5% aqueous NaOH °
{75 mL} and water {75 mL), dried (Na,SQ,), and concentrated dichloromethane

30 as eluent to afford 3.34 g of a white solid.

To a solution of the freebase {3.08 g, 6.59 mmol)} in boiling methanol



26 ANALYSIS: Calculated for CJerr]l]Herr]FNerr]S. (Jerr]Herr]Jerr]:

57279  5.299%H 10. 029N Found: 57.27%  5.19%
9. 98%N 5 EXAMPLE 15 4-(6-Fl uorobenzo[b]thien-3-yl)-1

-[4- (i soindol -2-yl)butyll pi perazine (Z)-2-butenedioate (1:2) To a 63[err]C
sol ution of 4-(6-fluorobenzo[b]thien-3-28)-1-[4-(isoindol-2-yl)- 10
butyl | -pi perazine (1.09 g, 2.66 mmol) in ethanol (40 nlL) was added nal eic
aci d (0. @3609nLp wis autéd maldict aeidr{e800tg, r&gSMnnhélbandcﬂneemlsn&tr@sblntiaacuo
to a dark foam Trituration of the foamw th ethanol/et aceta ave a
grey pow¥éas CPReesHpieds VEEUA TR @iV fnwWiEe . AinggSalh XY %ﬂcryﬁ i nol and

N s 9{%%%%@!%9@% e cmPpgaamaune =

d er r] H &ird WHigy edystbel nl.pl a33-kBerd.Jerr]: 59.89% 5. 65%H 6. 559N
Found 59.80%C 5. 74% 6. 53%N 20

EXAI‘EDLE mw&iiﬁfl (6- EI uor obenzo[ b] t Ih| en-3-yl)-1
By To CAchylted shi CrsblonbSh0Sy PEubla | R 14,075 AR o S0%N
pyri di nen@nd (2.20 m, 27.2 mmol), DVAP (188, 608%c- 56.13%WH. ard24%N

dichloro ane (60 nlL) at anbient tenperature under a nitrogen atnosphere
was added chl orotrinethylsilane (3.40 nL, 26.8 mmol) dr opwi se over 3
m nutes. After 4 hours the reaction was cooled gt 0C and ca} a/ [%VFA
drops froma It should be understood that this specification and examples are set fort
10 by way of illustration and not fimitation and that various modifications and
changes may be made without departing from the spirit and scope of the

present invention as defined by the appended claims.



p_gst eur pipet) was added followed by oxalyl chloride (1.20 ni, 13.7 mmol)
30 - dropwise. The reaction was stirred at O[err]C for 1 hour and then at
roomtenperature for 30 mnutes. The reaction was cooled to O[err]C and a
sol ution of 27 4-(6-fluorobenzo[b]-t @gn 3-yl)-1-pi perazi nebut anam ne
(3.50 g, 11.4 mol), pyridine (3.30 m 8 mvol ) and di chl or onet hane (40
m.) was aég% i-n one portion. After 35 mnutes at O[err]C the reaction

m xture was stirred at roomtenperature for 18 hours. A solution of citric
acid (4.60 g, 23.9 mol) and 5 met hanol (50 nL) was added and the
reaction stirred at roomtenperature for 50 mnutes. After renoval of the
sol vent in vacho thé eempauadwefstheafosmulm (in di chl or omet hane (125 ni),
successi vely washed with 5% aqueous NaOH ( m.) and water (100 niL), and

dried (Klerr]Cderr]). The solv was r veg_i. acqﬁ and the resulting
browgy |iquid chromatograph icd ge i/t h @‘S}?ﬁet anol 10 1
6 g of a gum The freebasé (2.10

di chl oronet hane as eluent to a g,
5.34 mmol) was taken up in ethanol Orﬂ) filtered, and maleic acid (650
ng, 5.60 nmmol) was added to the filt ﬁs The resulting m xture was heated
until a solution was obtained and th(e ol vent renmoved in vacuo to give an
orange solj hhe salt was recrystallized repeatedly 15 from
rrethanol/et y? acetate to yield 1.18 g (20% of the title conpound as off-
white plates, X p. iSByd roAN hald Sn -Ol)akeRy ] 8ino or
C[err]H[err]FN[err]S C[eﬁ{% giryra] err]: b @{’ ﬁg 8.
56. 19%C 6. 30% sﬂfimmme vf an

Y  is-CNor-NR'R?%;

259N Found:

where
I is an integer of 1 or 2;
15 m is an integer of O, 1 or 2;
n is an integer of 2, 3 or 4, except where Y is CN, in which case

n can also be 1;
R! is hydrogen, (C,-Cglalkyl or (C,-Cglalkyicarbonyl;
R? s hydrogen, (C4-Cyplalkyicarbonyi, {C3-C4,)cycloalkylcarbonyi,
20 hydroxy-(C,-Cglalkylcarbonyl, phenylcarbonyl, thienylcarbonyl or
' benzothienylcarbonyl; or |

R! and R? together with nitrogen atom to which they are attached form

the ring

7
25 —N
- \B@__Z

where
A is C = O or CH,: and
B is C = O, CHOH, CH, or CH,CH,; and
30 YA is hydrogen, halogen, hydroxy, {C4-Cglalkoxy, amino or trifluoro;

and pharmaceutically acceptable acid addition salts thereof with the proviso

||IIIIII |||II| III|| ||I|I II IIII



20 .EXAMPLE 17 N-[4-[4-(6-Fluorobenzo[b]thien-3-yl)-1 .

-pi*perazi nyl )butyl]-4'- (trifluoronethyl)-[1,1"-biphenyl]-2-carboxam de
(Z)-2-butenedioate (1:1) 25 To a m xture of
4'-(trifluoromethyl)-[1,1"-bi phenyl]-ngﬁrboxylic acid (2.60 g, 9.77 mmol),
catal ytic DMF, and anhydrous dichloro ane (30 nL) at roomtenperature
under ni bia({gakg{g‘ was added oxalyl chloride (1.38 g, 10.9 mml) dropw se over
15 m nut €Phe reaction stirred at roomtenperature. After 18 hours,
the yel | gwr i 11y } $ po ed | to give 30 2.51 g
of 4 -(t?t;Nf I %%Eﬁ?r@ﬁ)lﬁ[ J?L'(H}‘dl\ﬁl bﬁe%?‘?{oﬁ%:eag%{olﬂww&i de as a cl oudy

yel l ow i quid which was used wi thout further purification. 28 To a
O[err] C solution of_ 4-(6-fluorobenzo[b]thien-3-yl)-1-piperazine- butanam ne
(2.50 g, 8.13%wmol Jhei¢emepaynd affelaim Bwhereirv. 9 nnol ), and di chl or onet hane
(75gnL) under ni re was added a sol ution of

4' - (trifl uorogt hyH R?g%gaetbr‘n%ﬁgﬁgﬂgﬁ%aggr bonyl chloride (2.51 g, 8.82 muol)
and 5 di chiyor ong§ heReor(-RIRYH2, in one portion. The reaction was stirred
at OC for 0.5 hours and then at roomtenperature for 21.5 hours. The

reacti on was washed successively with 5% aqueous NaOH (75 nlL) and water (75
m), drie Klerr]CJ err]) and concentrated in vacuo. The crude product was
chromat o ed on silica gel with 5% ethanol in dichloromethane as el uent
to afford 3.29 g ofg ghe thtegePyoduct as a white foam To a solution of the
freebase (2.99 g, 38 rrrm?) in ethanol (50 nL) was - .

10 m is an integer of O or 2;

n is an integer of 2, 3 or 4;
R! is hydrogen, or {C,-Cglalkylcarbonyl;
R? is as defined in claim 1; or

R! and R? together with nitrogen to which they are attached form the
15 ring

where A and B are as defined in claim 1; and

20 pharmaceutically acceptable acid addition salts thereof.
- 3. The compound of Claim 1 or Claim 2, wherein
X is hydrogen or halogen;
25 Y is-NR'R%
| is the integer 1;
m is Qor 2;
n | is 2, 3 or 4;
R? is hydrogen or (C;-Cglalkylcarbony}; and
30 R2 is hydrogen, (C,-C,q4lalkylcarbonyl, {C3-C, )cycloalkylcarbonyl,

hydroxy{C,-Cglalkyicarbonyl, thienylcarbonyl or

W



%dggd mal eic acid (0.656 g, 5.65 mml), and the resulting solution
Goncerjitrated in vacuo. The salt was recrystallized fromethyl acetate to

afford 2.57 g (47% of the title conpound as a white powder, mp. 158- 160C.
15 ANALYSI S: Cal cul ated for

C['err]H[err]F[err]N[err]O.C[err]H[err]%ferr]: 60. 80%C 4. 95%H 6. 269N
. 0, 0, 0,

ggund. ,\p?qgcrtﬁ\j?rg(ig?r@&nggem%W{W@gﬁgggé)f\sz g{%ceptSabPer{gz_%d ac?di%?og @ItE%ANPLE 18

- pi perazi nyl ] butyl ] benzo[ b] t hi ophene-2- carboxam de (Z)-2-butenedi oate

(1:1) To a OC solution of 4-(6-fluorobenzo[b]thien-3-yl)-1-piperazine-

but anam ne (4.50 TheScdripoumt)of amy enkydfathenpreckding Glaihd, 2vinerein), and dry

25 di chl oronet hane (100 nl) under a nitrogen atnosphere was added

benzo[ b] t hi opheneX- cathBalQ9eW| ori de (1.76 g, 8.95 mmol) dropwi se over 15

m putes. Stirring S gﬁtgag‘ d at OC for 1.5 hours and at room tenperature

for 17.5 hours. The re s washed successively with 5% aqueous NaCH

(75 nL) and water o( 75 ). dried (Na[err]SOerr]), and concentrated

di chl or onet hane 30 as eluent to afford 3.34 g of a white solid. To a

solution of the freebase (3.08 g, 6.59 mml) in boiling nethanol 29 (300

m.) was added nmaleic acid (800 g, 6.89 |) and the resulti sol uti on was
concent r at ed%i‘n v (!l?oc?@p&ﬁ‘\/"g %fg%f{toé‘es | the pregeding Clyims. r"é@g‘?ﬂ allized
from nethanol /ethyt acgigp.to afford 3.07 g (64% of the title conmpound as
fine white crystal's, mp. 133-135[err]C.

10 R' s hydrogen or acetyl; and
R2 is hydrogen, isopropylcarbonyl, adamantylcarbonyl,
4-fluorophenylcarbonyi, 2-thienylcarbonyl,
2-benzothienylcarbonyl, 2-hydroxy-2-methyi-ethylcarbonyi
or 2-[4'-{trifluoromethyl}1,1 '-biphenyl]. |

15 _

6. The compound of any one of the preceding Claims which is
selected from: 4-(6-flucrobenzo[bithien-3-yl)- 1-piperazinebutanamine (Z}-2-
butene-dioate, N-[4-[4-(6-fluorobenzo[blthien-3-yl}-1-piperazinyljbutyl-
acetamide, N-acetyl-N-[4-[4-(6-fluorobenzo[blthien-3-yl)-1-piperazinyllbutyl]-2-

20 . methyl-propanamide, N-[4-[4-(6-fluorobenzo[blthien-3-yl)-1-piperazinyl]lbutyl]-2-
methyl-propanamide, N-{4-[4-{6-fluorobenzo[b]thien-3-yl)-1-piperazinyl]butyi]-4-
ﬂ(xoro-benzamide, N-[4-{4-({6-fluorobenzo[blthien-3-yi}-1-piperazinyll-butyil-
adamantane-1-carboxamide maieate, N-[4-[4-{6-fluorobenzo[b]thien-3-yl}-1-
piperazinyl}-butyl]-2-thiophenecarboxamide (Z}-2-butenedioate, N-{4-[4-(6-

25 fluorobenzo[b]thien-3-yl)-1-piperazinyl]butyl]-2-hydroxy-2-methyl-propanamide
(Z)-2-butenedioate, N-[4-[4-(6-fluorobenzo(b]thien-3-yl)-1-piperazinyilbutyl]-4'-
{trifluoromethyl)-[1,1'-biphenyl]-2-carboxamide {Z2)-2-butenedioate and N-{4-[4-
{6-fluorobenzolblthien-3-yl}-1-piperazinyllbutyllbenzo{blthiophene-2-
carboxamide (Z)-2-butenedioate.

30

N



5 ANALYSI S: Cal cul ated for

derrlHerr]FNerr]OS[err].err]Herr]Jerr]: 59.67% 5. 18%H 7. 209N
Found: 59. 60%C 5. 13% 7.249%N 1t shoul d
be understood that this specification aggg exanples are set forth 10 by
way of illustration and not Ii m' tation and that various nodifications and
changes may mad fgc;;sﬁ) elr f and scope of the
present i nveﬁ?'i on ggw ef i neu tﬂgmggpgﬁ AH?F;\P}r%éiém 30 Cains: 1. A
conmpound of tXe f oisnlnydrogen cﬁrehalbgénv\/ner ein X i s hydrogen, hydroxy,

hal ogen, ((err]-Cerr])al koxy, amno or 10 trifluoronethyl;
and Y Is -CN or -NR[err]R[err] wherae_ | Is an integer of 1 or 2; 15

m is an |n;{eger nteger of 2, 3 or 4, except

ol Bl ek -
where Y is CN, %en S can al‘s.g 0 Rl err] i s hydrogen,
(dwsrr]- C[err]])al ki 1or (Cerr]- Clerr])Bl kyTcarbonyl; Rlerr] is hydrogen,

(dJerr]-derr])al kyl carbonyl, (Cerr]-Cerr])cycl oal kyl carbonyl,
m is Oor 2;

n is 2, 3oré4;
A is C = 0 or CHy;
B is C = O, CHOH, CH, or CH,CH,; and its pharmaceutically

10 acceptable acid addition salts.
8. The compound of Claim 7 wherein
X is halogen;
m is 0; and
15 n is 4.
9. The compound of Claim 7 or Claim 8 wherein
X is 6-F;
m is O;
20 n is 4;
A is C = O or CH,; and
B

is C = O, CHOH or CH,.

10. The compound of any one of Claims 1, 2, 7, 8 or 9 which is
25 selected frorp: N-[2-[4-(6-fluorobenzo[b]thien-3-yi}-1-piperazinyi}-ethyl}-
phthalimide, 2-[2-[4-(6-fluorobenzo{blthien-3-yl)-1-piperazinyl}-ethyl-2,3-
dihydro-3-hydroxy-1H-isoindoi-1-one, .2-[4-{4-(6-ﬂuorobenzo[b]thien-3—yl)-1 -
piperazinyllbutyll-1H-isoindole-1,3(2H}-dione, 4-{6-fluorobenzo(blthien-3-yl}-1-
{4-(isoindol-2-yl)butyllpiperazine, and 4-(6-fluorobenzo[blthien-3-yi}-1-{4-
30 (isoindol-2-yl)butyllpiperazine {Z}-2-butenedioate.

IIIIIIII IIIIII IIIII IIIII || |II|



20 hydroxy-(C[err]-C[err])al kyl carbonyl, .phenyl car bonyl ,
thiehyl carbonyl or benzothi enyl carbonyl; or Rlerr] and Rlerr] together with
nitrogen atomto which they are attached formthe ring [err] 25 where. A

hs C=0Oor CHerr]; and B is C=0O CHOH, CHerr] or CHerr]CHerr];
and 30 Z I s hydrogen, hal og%’r‘l, hydroxy, ((err]-(err])al koxy,
am no or trifluoro;_and pharmaceutically acceptabl e acid addition salts
thereof with flle prié\g eempousd afrglaimplefr glaim2 whichds f{6ve 4 and Rlerr],

X SRRl is S Toplpsiazind GaRealE (g BT “her e
Is the integer 1; 10 m Is an integer of O or 2; n s an
integer of 2, 3 or 4; Rerr] i s hydrogen, or

(d err]-d err]h2al kyA phemageuti®ileaorhpositicaswhiedh nechprises laapharmaggutically
5 acceptable carrier and a pharmaceutically effective amount of the compound of

any one of the preceding claims.

13. Use of the compound of any one of the preceding claims for the

manufacture of a medicament for the treatment of psychoses.

10
14. A process for the preparation of the compounds of any one of the
- preceding claims, comprising
a) reacting a compound of formula Il
156 0
N N— {CHy)5—N z

S o)
I
Oy

20

(1)

Where X, Z and the integers |, m and n are as defined in claim 1, with a suitable

reducing agent in an organic solvent to form the compound of formula Ili

25 .
' /\ /]
N N——(CHpn—N Z
ot I T\ 13
S

(ax)
or the compound of the formula IV

30

e



Rlerr] and Rlerr] together with nitrogen to which they -are attached form
the. 1Ry ring where A and B are as defined in claim1; and 20
pharmaceutically acceptable acid addition salts thereof. 3. The conpound
of Claiml or Caim2, wherein X i s 8%drogen or hal ogen; 25 Y
is"-NRerr]Rerr]; | Is the integer 1; m is 0 or 2; n is 2, 3 or
4, Rerr] is hydrogen or (CJerr]-(err])alkyl carbodﬁ/l; and 30

Rlerr] is hydrogen, ((Jerr]-Cerr])alkyl carbonyl,
(derr]-Cerr])cycl oal kyl carbonyl, hydroxy(Clerr]-{ err])al kyl carbonyl,
t hi enyl car bonyl or 32 benzot hi eniyicar bonyl ; ang apgAtabeuti cal |y

acceptabl e acid additi@h ya I\ ! (Ipottl of offe7of t he
precedi ng d ai ns, U [ s\_h.a/ogen, 5 m is O
and n is 4. 5. s~ COomground of any one of th precedi ng d ai ns,
whebei n X s 6-F, 10 R err] i@ hydrogen or acetyl;

and R err] I s hydrogen, isopropyl caiﬂp)nyl , adamant yl car bonyl ,

and, optionally, reducing the compound of formula IV to form the compound of

formula V

10 / 0\
N N—CHy—N VA
w1\ g
S
o
(V)

or

15 b} reacting a compound of formula il as defined in part {a) above with

sodium borohydride and acetic acid in a suitable solvent to form the

compound of formula Vil

2 « 4@\7—1‘[—\—@{»@%

(Vi)

and, optionally, reacting the compound of formula VIi with an organic

acid chioride to form the compound of formula VIl

25
N N—(CI'Iy)n—N_Rz
G SS R A
S
(ViI)
30 where R? is as defined in Claim 1.

R L



4-f | yor ophenyl car bonyl, 2-thienyl carbonyl, 2-benzothienyl carbonyl,

2= Rydrioxy- 2- net hyl - et hyl carbonyl or 2-[4'-(tri.fluoromethyl)1,1'-biphenyl].
15 6. The conpound of any one of the preceding Cains which is sel ected
from 4-(6-fluorobenzo[b]thien-3-yl)-1yy perazinebutanam ne (Z)-2-

but ene-di oate, N-[4-[4-(6-fluorobenzo[b]thien-3-yl)-1-piperazinyl]butyl -
acet am degstraeet Yyl - N[ 4-[4- (6-fl uorobenzo[ b]thien-3-yl)-1

- pi perazinyl ] butyl]-2- 20 met hyl - pr opanam de,

N-[4-[4-(6-fl uorobenzo[b]thien-3-yl)-1-piperazinyl]butyl]-2-

met hyl - pr opanam de, ) )

N- [ 4- [ 4-F¥Rstjtutad benzethienyipinerazines, their pee asi medicamerits; and processes
fluoro- " . _
N—[4-[49?g§$€%g§883ﬁ§5fb]thien-3-y|)-1-piperazinyII-butyI]- adamant ane- 1
-c@ boxam de nal eate, N-[4-[4-[6-fluorobenzo[b]thien-3-yl)-1 -

pi per azi nyl ] - butyl]-2-thi ophenecarboxam de (Z)-2-butenedioate, N-[4-[4-(6-
25

I uor obenzol.b] t hi.en- 3-y1 ) - 1- pi per azj nyl ] butyl ] - 2- hydr oxy- 2- met hy! - pr opanani
’ gﬂ'ﬁﬁ%‘% I Yed 10 Do yl utyll ydr oxy yl -prop

de (2)- i fela pounds of the formula |
N-[4-[4-(6-fl uorobenzo[b]thien-3-yl)-1-pi azinyl)butyl]-4"-
(trifluoronmethyl)-[1,1"-biphe - 2-car E(g&:f}'}ﬁe &ﬁ% -_Z;Ybut enedi oat e and
N[ 4 2- - A "
(6-fl uorobenzo[ b]thien-3-yt)- Ldzi ny utyl ] benzo[ b] t hi ophene- 2-
caboxani de (2) - 2-but enedi oate. 30 33 7. The conmpound of Caim1l or
Claim 2 wherein X i s hydrogen or" hal ogen; Y is the group [err]
. " -
wherein

X is hydrogen, halogen, hydroxy, {C,-Cglalkoxy, amino or trifluoromethyl;
15 and

Y is -CN or -NR'RZ2;

where

l is an integer of 1 or 2;

20 m is an integer of 0, 1 or 2;
n is an integer of 2, 3 or 4, except when Y is CN, in which case n can also
be 1;

R! s hydrogen, (C;-Cglalkyl or (C4-Cglalkylcarbonyi;

R2 is hydrogen, {C,-C,qlalkylcarbonyi, (C4-Co)ecycloatkylcarbonyl, hydroxy-
25 (C4-Cglalkylcarbonyl, phenylcarbonyl, thienylcarbony! or

benzothienylcarbonyl; or'

R! and R? together with nitrogen atom to which they are attached form the ring

<3
30 where B

A is C = O or CHy; and



3V, 1 is 1, m is 0or 2; n is 2, 3or 4, A is C=0or
éH[er&] B is C=0 CHOH CHerr] or CHerr]CHerr]; and its
phar maceut i cally 10 acceptable acid ?:}dltl on salts. 8. The conpound of
Caim7 wherein X i s hal ogen; m 0; and 15 n is 4.

9. TheB:orrpq:y@dgafo 7 V\,hereln X is 6- F;, m is 0; 20
n is 4; A i's %ﬁl’dﬁ EE’VFe?r?in'& is C=0 CHMX™ or CH[err]

10. TheZ (uuh(stdm‘) al f 9 which
sel ect eg f?gIr)n N- QTW% PPSgrggtejnz*ogfbbt @""7’%"’55 af"ﬂop%‘lrgﬁff‘:'ﬂsfp} 28dhy| | -

pht hal i mpa'éfm'z‘c?é{'faﬂyx ecﬁemltabdmanzb{abt]ﬁthineémfs Heredt, PSGHAZIINCLT et hy! - 2, 3-

di hydr o- Qi.ndo one,
2-[ 4-[ 4- %6%%%%%5@%%%%?9%’ Usg far the y@aemenyblf ipsyghbsdd+ i soi ndol e- 1,
3(2B) -di one, 4-(6-fluorobenzo[b]thien-3-yl)-1-

[ 4- (1 soi ndol -2-yl)butyl]pi perazi ne, and
4-(6-fluorobenzo[b]thien-3-yl)-1-[4- 30 (i soi ndol -2-yl)butyl | pi perazi ne
(2) - 2- but enedi oat e.



f | uor obenz
A phar mace
aCCEptabIeiqp[;Le
of any on

the prece |ng cr
of psychoge
one of th

34 11. The?commmux}mmp
A

1 15

the integegg égnéﬁ@éﬁja 1hiti

agent in an organi ¢ so vent

i

Eac‘?

Jaa{a+ @hoR:
cal: .¢gnpa
dapawm%ﬁ"wﬂ
cédrﬁ o M4iPaged 4
f &FeFhre- F%ﬁag%’otur b

ocess for thejpreparati Ales 1
j@ﬁé@&ﬁﬁé“@ﬁﬁ%ﬁb i si ng| a)g4 eacting a conpound of formila

1B

o

|3ﬁ ‘onphi ses a pharnaceutlcall :
y ef f ect i'This nhenie ﬁﬁ%néonpound

@gblt

14

Aot ¥af-5 TPES

'aim2 which is 4- (6-

aneni trile (Z)-2-hutenedi oate.. 12

CIps BT~ ey

Use of the conpound of any one of

of a nme carrent‘hf‘ogggng%reat ment

e conmpounds of any

[err] 20 where X, Z and

SO AL R Yt o .
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10

15

20

TABLE 2

) .
x| X |m|n R? R2 HZ
No
1. ]6-c 0 - - -
fs. | 6-F 4 H H Ca Ha O4
U
| 6. | 6-F|o| & H CcH,
o O -
7.1 6-F| 0| 4 | l .
CCH, CH(CH3) ,
I
8. | 6-F | 0| 4 | CCH(CH;3); H - )
9. i6-cilolo - - HC!
X
10| 6-F| 0| 4 H _Q—F




[err] 5 and, optionally, reducing the conpound of fornula IV to formthe
conpound of fornmula V 10 . [err] 0 or 15

b) reacting a compound of fornuyla {1 as defined.in part (a) abovgw_v@ggg R
) :

sodi um bor ohydride and acetic acid in a suitabl € sqluegtineceplafff
conpound of formula.VIl 20 . : [err] and, optionally,
reacting the conpound of formula VIl with an organic acid chl&otﬁiﬁﬂe% form

t he- conpound of forrmula VIII 25 [err] 30 , wiza®: R2 is as defined in
daiml.
15
5 ﬂ
—(CHy)p—NRIR2
X |
|
(O
t
Bi'g-F|Oo]| 4 H

. C,H4O,4
12| 6-F 0 4 i H

: 16| 6-F 0 4 H 0
10 \‘ | ' P:C(CH;};OH C4Hs 04

15 : 17 6-F 0 4 H D_Cr C4H404
. . . s

o=0

18| 6-F 0 4 H

20




