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PCT/ | B97/ 00076 | BENZYL( | DENE) - LACTAM DERI VATI VES. TE[Q% Py
PREPARATI ON AND THEI R USE AS SELEG- 5  TIVE (ANT) AGONI STS OF Y9RTIR=

AND/ OR 5-'HTI D RECEPTORS ' . Backg nd of the

I nvention The -present invention relates to |acta | vatives,
to processes aipCT | ntermslmnes.slcyumm ERTY[DRGDIZATON 0N, t 0 PR pceut i cal |
conposi ti ons contai ni ng them and S AT nedi cinal use. The compounds

of t he_prANTERNATIQNARAPERICATION, BEBLISHED UNDER THE PATENT SOOPERATIGN TRESTY {PSDof
ser ot qKs1Nntdrndtional PajentChasiadtiod €:; speci [ i C ki) imernftoRi Qbbb Mnlber: owo 67

5- HT[ gr r [comchoorsiiHo9/s8,121186,209/06,S- |TAey are useful in treating or
preventi mmﬁg&ggmfm,’;uusdepressi oh an)dpteraations] Fubljction Batet o1 QBHeY 197 921477

agoni 4§t or antagoni st 1s 1 ndicafed. EUr opean Patent FRubl i cat1 of

434, 54 12 Ipterngtionshapgication Nppher: 26 I??’"Wﬁ S 5y ?%:ﬂ Auﬁﬁgﬁ C‘gﬂ%@%"gﬁ

hydr oX YaasmkBadds ﬁiﬁg =.(4-5s g%“i“k B0l per a Vel f, ‘o R7

corr_pouﬁzés are l%’ef)er?‘leud to bl 5- ,ﬁéa%%grzlpsts an%iminﬁagdmu:sﬁeﬁpwﬁﬁ T BEfoR DH,

t r eat rent of migraine, depression, pnxieEyFlL @cﬁ?-ﬁ&%r@hﬂdﬂaﬁfﬁs@-&hﬁ
M)W FrBI-CF, l?f'icé‘h@b G ML, MR, NE,.

pai n. a4 EUrgp t60osPUD! Rt | ONG3 50,
Noventjer 1989, refer to 7-unsupstituted, hal ogenated, and nethoxy

3,
subst it ut ec&-’ 1- (4-substituted-1-pi - i.nyl ) - napht hal enes as usef ul
) U INC.
5- HT[ ¢ A% %ﬁ%’ﬁ‘é’ﬁfﬁ Forc 49 10017 (US). | O ©T RN o searbi 55 S 1O o
7- met hoxy- -(1-p5|;g,r(]a_p@;,\|@r,1ym- napht hal ene ps a useful 5- HT, ligand in
cant

| ors", Cinical Drug Res. Dev., 22,

t hei r | g@rIrvestes; er er i n_Recep
25- g”@m@mﬂﬁﬁfﬁ%ﬁmﬁ article "Serotorin Receptors:

Clinidal inplications", Neuroscience and Behavoral Reviews, 14, 35-47

(1990 ,‘“’r‘@?"&’r%ﬁ‘% z od15& 42t f ect s .associated 25 with serotonin
receptiors |s'r'1%'1 Udi ﬁ'g@b e . suppression, thernoregulation,
cardi gvascul ar/ hypot ensi ve effects, slegp, psychosis, anxiety, depression,

- ‘nauseg, enesis. Al zhei ners di sease,| Parki nsons di sease and Hunti ngtong

di seage. . Ugands with high afffinity for the 5-HT, receptors are
wel | rfecognized as having t her apeutlic value for the treatnent of huma
condi ti ons caused by serotonin inbal ancg. 30 Wor | d Pat ent
Appli¢ation WO 95/31988, published Novenber 30, 1995, refers to the
use of 5-HT[err] antagonist in conbi ng/tion with a 5-HT[err] antagonist to
treat FENS ot o e genressron—genetaltzetd—atxtety—pantec—

di sor j@’i%gﬁ%m%mtﬁv&ﬂ_ gfmgg‘?ﬁ' v ot HFe Afi §5’rE&'gP’E
post-{raumatic stress disorder, nory - disorders, anorexia nervosa an

Cbul i n{ @MAkessa, Par ki nson's di séase, tardive 35 dyskinesias, endocrine
di sor jersAgu,ﬁg,méa&f : %@i{gqﬁm , S@SpasM (particuparky o in th
cerebrad G«/am;w&tww% pge.gmsapgﬁ;?“ & e-ﬁ1e'rs of the hasiy ojint gt i nal
t r act | pheny! or naphithyl may ycbe, substituted writh prie tox maze substitgs et | on ar ol yed,as wel |l |
as se (m.nbm mc:%%‘;;gnmm independently mwd from chioro, X )

\1°4

1, (Ci-Cealkoxy, trifluvoromethyl, cyano and - iz
504(C1-Cs)alky! wherein g is zeto, one or two; R3 is (CHy)B, wherein m is

zero, one, two or three and B is hydrogen, phenyl, naphthyl or a 5- or 6-membered R Rg «©
hetcroaryl group containing from one to four hetero atoms in the ring (c.g., furyl, o

thieny], pyzidyl, pyrimidy}, thiazolyl, pyrazoly), isothiazolyl, oxazolyl, isoxazolyl, ' U
pyrrolyl, triazolyl, tetrazolyl, imidazolyl, etc.), and whercin sach of the foregoing (RY) (R

aryl and heteroaryl groups may optionally be substituted with one or more ! 3

substituents, preferably from zero to three substituents, independently selected J_
from chiloro, fluoro, bromo, iodo, (C1-Csalkyl, (Ci-Ce)alkoxy, trifitoromethyl, L '
cyano hydroxy, COOH and SO4(Cy-Celalkyl, wherein g is zero, one or two; Z

is CR*R3, whercin R4 and RY are independently selected from hydrogen, (Ci- % et 8%)
Cslalkyl and triflucromethyl; or Z may be one of the aryl or heteroaryl groups :
referred 1o in the definition of B sbove and wherein two adjacent ring members
of Z are also members of ring A; X is hydrogen, chloro, fiuoro, bromo, iodo,

. .l) .
cyano, {Ci-Cs)alkyl, hydroxy, triftuoromethyl, (Ci-Cejalkoxy, -SO4(Ci-Ce)alkyl, :

wherein g is zero one or two, COR™ or CONR!IR!2; each i(f)'é“;. RH gld ¢ R’
R is selected, independently, from the radicals set forth in the definition of R2; : oR
orR"andR'z.tog'edmwiththenitmgentowhichmeynre'amclwd,foma r

5- to 7-membered ring that may contain from zero to four heteroatoms sclected 1 A
from nitrogen, sulfur and oxygen; n is one, two, three or four; and the broken : :
line indicates an optional double bond; and RS, R7, R8, R%, R13, E, p and x are &4 6%

defined 83 in the specification; with the proviso that n must be one when Z is a
hencmaly! group; or a pharmaceutically acceptable salt thereof. These compounds

are selective (ant)agonists of 5-HT1- and/or 5-HTp receptors and thus are useful as psychotherapeutic agents.
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-2- G Mura et al., J. Neurochem 66 (1), pp 203-209 (1996), have
stated that admi ni stration of agonists selective for 6-HI[err]
-receptors or for both 5-HT[err] and 5-HT[err] receptors m ght represent

a great inpr¥O&We6867 in the treatnent of human cerebel |l ar PCTABYMI0O, a
mul tifaceted syndronme for which no established therapy is available. 5

Summary of the Invention _ The present invention relates to
conpounds of the formula I, depicted bel ow, [err] 10.
wheretn R is a group of the formula Jerr], Herr], Jerr], G[err] or

Jerr], depicted bel ow, 15 - 20

BENZYL(IDENE)-LACTAM DER]'VATIVES THEIR PREPARATION AND THEIR USE AS SELEC-
5  TIVE (ANT)AGONISTS OF 5-HT1A- AND/OR 5-HT1D RECEPTORS

Backaround of the Invention _
The present invention relates o lactam derivatives, to processes and |
intermediates fortheir preparation, to pharmacsutical compositions containing themand
~ to their medicinal use. The compounds of tha present invention include selective
10 agonists and antagonists of serotonin 1 (5-HT,) receptors, specifically, of one or both
of the 5-HT,, and 5-HT,, receptors. They are useful in treating or preventing migraine,
depression and other disorders for which a 5-HT, agonist or antagonist is indicated.
European Patent Publication 434,561, published on June 26, 1991, refers to 7-
alkyl, alkoxy, and hydroxy substituted-1-{4-substituted-1-piperazinyl)-naphthalenes. The
15 compounds are referred to as 5-HT, agonists and antagonists useful for the treatment
of migraine, depression, anxiety, schizophrenie, stress and pain.
European Patent Publication 343,050, published on November 23, 1989, refers
to 7-unsubstituted, halogenated, and methoxy subsﬁtuted-1-(4—-subst|t\nad—1-plper~
- azinyl)-naphthalenes as useful 5-HT,, ligand therapeutics.

20 Glennon et al., refers to 7-methoxy-1-(1-piperazinyl)-naphthalene as a useful 5-
o HT, ligand in their article 'S-HT,,, Serotonin Receptors", Clinical Drug Res, Dev., 22, 25-
36 (1991).

Glennon's article 'Serotomn Receptors: Cllmcal implications®, Neuroscience and_
Behavoral Reviews, 14, 3547 (1980}, refers to the pharmacological effects associated
25 with serotonin receptors | including appetite. suppression, thermoreguiation,
 cardiovascular/hypotensive effects, sleep, psychosis, anxiety, depression, nausea,
emesis, Alzheimers disease, Parkinsons disease and Huntingtons disease. :
Ligands with high affinity for the 5-HT y receptors are well recognized as having
therapeutic value for the treatment of human conditions caused by serotonin imbalance. _
30 ~ World Patent Application WO 95/31988, published November 30, 1985, refers
to the use of 5-HT,;, antagonist in combination with a 5-HT,, antagonist to treat CNS
disorders such depression, generalized anxiety, panic disorder, agoraphobia, social -
phobias, obsessive-compuisive disorder, post-traumatic stress disorder, memory

-  disorders, anorexia nervosa and bulimia nervosa, Parkinson's disease, tardive
35 dyskinesias, endocrine disorders such as hyperprolactinaemia. vasospasm {particularly
' in the cerebral vasculature) and hypertension, disorders of the gastrointestinal tract

.where changes in motility and secretion are involved, as well as sexual dysfunction.
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‘G. Maura et al., J. Neurochem, 66 (1), pp 203-209 (1996), have stated that
administration of agonists selective for 6-HT, , receptors or tor both 5-HT,, and 5-HT,,
receptors might represent a great improvement in the treatment of human cerebellar
ataxias, a muitifaceted syndrome for which no established therapy is available.
5 . Summary of the invention | _
The present invention relates to compounds of the formula |, depicted below, _

R3
7/
N
10 X ) (1)
),
- wherein R' is a group of the formula G', G2 G*, G*or G5, depicted below,
15 - |
20
25

30



[err] 25 wherein E is oxygen, sulfur, SO or SQ2; Rlerr] and
Rl err] are independently selected fromhydrogen, (Cferr]-Cerr]) alkyl,

[(Cerr]- - Cerr])al kyl]Jaryl wherein the aryl noiety is phenyl or
‘napht hyl, and heteroaryl-(CH2)[err] ‘wherein the heteroaryl noi ety |s
sel'ected frovopysesetyl , pyrinidyl, benzoxazolyl, benz oPkiF

benzi soxazol yl and benzi sot hi azolyl and q i.s zero, one, two, three or 30 «
four, and wherein said aryl and heteroaryl noieties may optionally be
substituted with one or nore substigtuents, preferably fromzero to
three substituents, independently sel ected fromchloro, fluoro, brono,
iodo, (Cerr]-(err])alkyl, (C(err]-Cerr])al koxy, trifluoronethyl,

‘cyano and SQerr](derr]. C[err])al kyl wherein g is zero, one or two;

WO 97/ 36867 Rg Oy PCT/ 1 B97/ 00076
-4-. _ L or. R[err][and Rlerr] tdgether formal2 to 4 carbon~

chai n; X is zerp to ei-ght; N%R[ err]
i ndependently, (Cerr]-( Réne br| dge from
eridine ring of Jerr]

one-  of the ri 1331 b
gc on or a ring

or Jerr]s respectivelyX
‘nitrogen of the piperizine pi peri di ne g of Jerr™N or Jerr],
, or to ﬂii ng carbon of

respectively, having an avai|abl e bondi ng

Rl err] having an avail e bondi ng Rerr] is
sel ected from hydrogen and (C[err]-Clerr]) aI kyI "Rerr] is
sel ected from hydrogen and (err]-derr])al kyl; 10 - Rerr] and

Rlerr], together with the nltiogen atomto é/\/mch t hey ar% attached form
a 5 to 74genbered ring; _

o . | or
| g G5

25 wherein E is oxygen, suifur, SO or SO,; :

R® and R’ are indépendently selected from hydrogen, (C,-C,) alkyl, [{C,-
" CJalkyljaryl whérein the aryl moiety is phenyl or naphthyl, and heteroary-(CH,),
wherein the heteroaryl moiety is selected from pyﬁdyl, pyrimidyl, benzoxazolyl,
benzothiazolyl, benziéoxazolyl_and benzisothiazolyl and q is zero, one, two, three or
- 30 four, and wherein said aryl and heteroaryl moieties ‘may optionally be substituted with
“one or more substituents, preferably from zero to three substituents, independently
- selected from'chloro. fluoro, bromo, iodo, (C,-C4)alkyl, {C,-C,)alkoxy, trifluoromethyl,

| cyano and SO {C,-C,)alkyl wherein g is zero, one or two;



and p is one, two, or three; Rlerr] is hydrogen, ((err]
-Cerr])al kyl, phenyl or napht hyI wherei n said phenyl or naphthyl may
optionally be substitut ed with one or nore substituents, preferably from '
zero to 15 three substituents, independently selected fromchloro, fluoro,

brono, i odewo ¢ideserr | - Cerr])alkyl, (derr]-d err]) arkoaysr/o0076
trifluoronmethyl, cyano and SJerr](derr]-Cerr])al kyl wherein g is zero, |
one or two; Rlerr] is (CHerr])[err]B, wherein mis zero,
one, two or three and Bis. hydr ogen, pb@nyl "~ naphthyl or a 5 or 6

menbered heteroaryl group containing fromone to four hetero 20 atons .in
the ring (e.g, furyt, thienyl, pyridyl, pyrimdyl, thiazolyl, pyrazolyl,

i sothiazolyl. r RS g@l?&é&harﬁﬂ@éﬁllbmbgwcﬁﬁhyl triazolyl, tetrazolyl,
i m dazol yl , etco) wher el n” each e foregoing aryl and

‘heteroaryl group‘ésﬁﬂ?*eﬁtﬂhbnally be substituted with one or nore
substituents, preage Rahé )lncfeb@iﬁahﬁi qcx- .)aiavm aswpsx)lnsétwﬁn% bridgé fe@rument | y
selectadfrom flu r% Lrl-Clerr])al kyl,
(Clerr]- qeqummnwm RlesTerRe HWWE@Q%{S'Q 9{&8 A ']ewcﬁ\&ﬁ? WRd so
g:g[[ err } R[ﬂ Gd‘a]iﬂe) %alwhev\‘w @iridorgori ?n@ﬂfnﬁ)gaﬁlﬁtw pl%étﬁlne or pl{)&ndme ring of & ]lc S
err err er an e i ndependen se rom

hydrogen, (% F?Pegkdyq%['@]ﬂ?'&p L%{%HY' U@P%B&ﬂ?ﬁf*’g“ B'r'l"(é‘?f&? be one
of the arylandvahetiebording sitg; oups referred 'to in the definition of B

b d whereig . Z I mb f
fing A g0 ik Bledihy RERHyolooBl ABTROEI " P00 T odo, cymno.
(err]-Cerr]) aﬂ'liaybelem@lirgmwwro!en and (G#Cyalkyiret hyl ,

(Clertlaglert]) Atk wﬁ&&ﬁ&ﬁwmsir%gw ?Jomo WHIEH el Rt R Of

two, Cerr]Rerr] 97/ 36867
PCT/'| B97/ 000% 7memberednng. _ 5.

each of Rerr], &e‘g fs]o,@ngvﬁg{eﬁ,pde is sel ect ed | ndependent ly, fromthe
- radi.cal s set fort he definition of & R' and
together with t n 4 5t07
1R efdrosge G e phenyLYy napEy wher E‘P%EEHB%PY' SPREYS.
][renber ed rimey bpdnalippe etdimmsu mm\aer moﬁ@sﬁwfuehﬁt mmwmom zero tz:el ect ed
rom nit n wher e err rr
pyrroli d n%m BU%MI fwgﬁ'&g&mﬁt 'ﬁz%"’?? ﬁ"f" ’fmal/R&% p( f)erl dyl,

pi per azi nyl Cg)alkylp(GyiC falioxy, trifluorarhéthyipeysinol andySQ (C, -C,)alkyl wherein g is zero,

hexanet hyl %}? ldl azepi nyl, oxazepl nyI t hi azepi nyl, oxadi azepinyl,
t hi adi azepi or trlazeplnyl nis one, two, three or four
and R¥ie (B )48 whereinem lndcroaerm twonotthraecend B ig budrogers phenyli 0

with the pr%ﬁ@l bfals %ﬁﬁdm{g ué}%oﬁtﬁipﬁabﬂon%n&‘%ﬁwﬁ&%}o group;

and t he phar tically accepta er eo | owm ng are nore

speC| f i @0entgEEitthedingi(@.gs Hirysthienys pyridyls gyrisigyly thiazolyl, pyrazolyl, isothiazolyl,
- oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, etc.), and wherein each of -

the foregoing aryl and heteroaryl groups may optionally be substituted with one or more
substituents, preferably from zero to three substituents, independently selected from
chioro, fiuore, bromo, iode, (C,-C,)alkyl {(C,-Cp)alkoxy, tnﬂuoromethyl cyano, hydroxy,

25 COOH and SO,(C,-C,)elkyl wherein g Is zero, one or two;

| ' Zis CR'R®, wherein R* and R® are independently selected from hydrogen, (C,-

C,lalkyl and tﬂﬂdoromethyl; or Z may be one of the aryl or heteroaryl groups referred
to in the definition of B above and wherein two adjacent ring members ot Z are also-
members of ring A; ' - |

30 - X is hydrogen, chioro, ﬂuoro. bromo, iodo, cyano, (C -Cpalkyl, hydroxy,
“ trifluoromethyl, (C,-C,)alkoxy, -SO (C,-C,)alkyl wherein g is zero one or two, CO,R'® or |
CONR'"R'?, '
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26

each of R'%, R' and R'? is selected, independently, from the radicals set forth
in the definition of R? or R'' and R'?, together with the nitrogen to which they are
‘attached, form a 510 7 membered ring that may contain from zero to four heteroatoms

selected from nitrogen, sulfur and oxygen, for example, where NR''R'? is pyrrolidinyl,

pyrrolyl, imidazolyl, triazolyl, tetrazolyl, piperidyl, piperazinyl, morpholinyi,
thlomorpholiny!,haxarhethy!eneiminyl.diazepiﬁyl,oxazepinyl,thlazepinyl,oxadiazepinyl.
thiadiezepiny! or triazepinyl; o '
" nis one, two, three or four; and

the broken line indicates an optional double bond;

with the proviso that n must ba ane when Zis an aryl or heteroaryl group;

and the pharmacettically acceptable salts thereo_f.

The following are more specific embodiments of groups G' and G*.
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_present invention also relates to the pharnaceutically acceptable acid
addition salts of conpounds of the fornula I. The acids which are used
to prepare WREW36867 phar maceut i cal |y acceptabl e acid addit ¥/ 831998765¢ +t he
af orenenti oned base conpounds =~ of this invention are those which form

non-toxic acid addition salts, |.e., salts containing 5 pharnacolog|cally '
accept abl e ani ons, such as the hydr ochl-pri de, hydrobroni de, :

hydr oi odi de, nitrate, sul f at e, bisulfate, phosphate, acid phosphat e,
acetate, lactate, cit rate,f .acid citrate, tartrate, bitartrate,
succi nat e, IThb eetsentirfventionziso, relgtes tathe pharmaceuticallyacheptashleacid 'edditimt&alts
met hanesul f-gpa Sull f beﬂﬁe I :
p- t ol uenesult’ éi?po%g%&q “E R,P,.?E,;E | %E?E m?’?y eneelg o (pée'h"droxy 3- 10
napht hoat e) Jpbatntaseutically accemableaqiﬂeddmt‘# dmwe@meettqmdbasmqmnaddl tion
sal ts of form.anJmt.JmFre@mmem mnorhaasgfaahaammmgqe%% @o%t&aﬁ%ent s to

pr epare phar maceut | cal acce tab e base s "TfHose co ds of
fornula ISt W&P”‘aﬁcé'%% ecmt%& @piengyr sughh 85 she HHE"‘?‘%BW?»OHY‘!’G&'P@“"- base

salts with hyaridfi s suﬁue hpi@atd, %bspmé QckPbhdsphite Hdate Didktafe, € NOt
limited 15 fo those derived from such phar rracol O%I cal | y accept abl e cations

such as al kitfatepclf citrate, tagfate,bitarisaty, sucrinate JuBsafes n§lucand®es kal i ne

earth netal sgoéHaedds, (Bareoatecahmumuuanatandemmmm bunEesUNonate,
wat er - sol ubl e mne dd|t|on alts s

h
net hyl gl ucaf} W ﬁ tﬁe)a" and® e ¥C v@?— ral LAFBPIWIRNS R!ﬁt‘%ﬁﬁdWK& base
salts 10 ofeppthaateljsaltst i cal | y accept abl e organic am nes. : The :

Compounds Of i1 b aRid Hsd ke > fhde SAGRIGAYaRE'TF iR o4

| soners. of .conpounds ormJ nantlome , as wel |
as racenmc, ba_sesth_dﬂmgitl&!@smmgammmwephmwcslymemablsbm@ts

Unl ess ot herghiyssse o CBbEGHAR bf torABlad ey bredfticin HfiYe ard il ST Aol

herein, as yl' noieties o gl’ ou erre

herein (e,g. basaFﬂGW 5"%?’%@4"%&!*2@""@%%%%! udg ul%?"ﬂﬂ'}“ﬁl so be

cychic (¢50.to s Uarvittom Such phakth a&%[mteeaﬂanssuehasmhwl) or
be linear or branése.d and cont lﬁ‘\é noj eti es. Unl ess ot herw se
i ndi cat ed, rRtRRFLE R 5‘?‘?‘ rRftel pations;, GHm

Preferred carmomgsesmim)t hegnrherium | o wenebmle édiiﬁs&;dahiahesans%umsw N-
pi per azi nyl Pref er al so.i ncl ude

h f
those wher ei ReYiglcaipg-pesiupine), and?hqj Oue& t iR gad 8§‘°the=°r§ﬂ“ﬁu| al
al so i ncl udeofiphesmacebtizally menplabletomamnamineé three Preferred

Co”po!md of the Tﬁgré%p%ukdé"o? thi WeHh HRRRE éff‘&&r%oisﬂmﬂseéﬂ ali bptical

substltu d pheny
nsomers of compounds of the formula | (e.g., Rand S enanhomers}. as well as raeemxc,

dlastereomenc and other mixtures of such isomers.
Unless otherwise indicated, the alkyl and alkenyl groups refemred to herein, as
well as the alkyl moisties of other groups referred to herein (e.g., alkoxy), may be linear
25 or branched, and they may also be cycliic (e.q., cyclopropyl, cyclobutyl, cyclopentyl, or
~ cyciohexyl) or be linear or branched and contain cyclic moieties. Unless otherwise
indicated, halogen includes fluorine, chiorine, bromine, and iodine. '
Preferred compounds of the formula { include those wherein R’ is piperazinyl.
Preferred compounds of the formula | also include those wherein Z is CH,.
30 Preferred compounds of the formula | also include those whersin n Is two or
- " three. ‘ | _ '_
_ Preferred compounds of' the formula | also tncludé those where in R® is
substituted phenyl. '
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Exanpl es of specific preferred corrpounds of the formula | are the
f ol | owi ng: 3-[2-(4- et hyl pi perazin-1 '
-yl) - benzylw %1 3-di hydr o-i ndol - 2- one; TB97/00076

6-chl oro-3-[2-(4- nethylplpera2|n 1- yI) benzylldene] 1, 3 dlhydro i ndol - 2- one

55Chrero 3-[ 2- (4- nethylprperazrn 1 yl) - benzylrdene] 1, 3-di hydro- |ndoI 2-one
;5 |
1-nethy| 3- [2 (4-met hyl pi perazin-1-yl)-benzylidene] -1, 3-di hydro-indol - 2-one

3 [ 2- (4 met hyl prEﬁg'Pglff ﬁ’f ip%ﬂﬂfpf) ?lrﬁeq °°(§%Dneuf1di° Wgrg rlmuia ?'a."h%/’al‘%‘"'ﬁ‘%dor 2-one

3-[2-(4-methyipiperazin- 1-y|)-benzyl|dene]-1 3- d:hydro-lndol-z-one

1- (3, 4- i el or oQgiiyL oy Rk Rl RESRHI RN bkrpREHb ARG Py T Ol 1 0

n- 2- oneg

1-(3, 4-dichlor oM@%[NWMMWbV'WM&VWMWGQWI -1, 3-di hyd
r o- I ndol -(4-meth 1-yl}-b .1

1-(4- chl%robenzﬁlly (‘é‘l-mrret }ﬁerazm z%l n- K e] 3-dih Pd'gﬁ%hz pyrrol i di n 2-
one; 2-(4-math piperazin-1-yi -benzylidane]- - enyl-1 3-d|hydro-|ndo 2-0ne;

ér (3 ﬁhlzor obenzML(hméhﬁébmms%zrémmwﬂrynwazyidaebipﬁemébﬁ@ne] pyrr
I dl -

1- (3, 4-di f | uor pHdﬁ;ﬁr‘j'c'!‘,"'[-‘Ear(zxﬂ-ﬁﬂ% {mpthyieipssezin-1-yl)-benzylidene]-1 s-dlhydro-
- -yl)-benzylihdstaednepyr r ol i di n- 2-one; .

1-(2, 4- %(igl or obe&_e\‘/‘lo}oben%)éfb (q_enerlxylgpger a% ylr}-benxyhzi e_réz lrdgn_zpel pyrrolidi

n-2-one;

1- (3, 4-dichlor opmmro)e&wyarmzrmmmpqnummwm [ dene]
pyrrolidin-2- one;

1- (4-chl oro?f'enzyl) 3-[2- (4- et yl pi perazi n-1-yl ) - benzyl i dene] - pi peri di n- 2- on
e; - 1-{3,4-diflucrophenyi)-3-[2-{4-methylpiperazin-1-yl}-benzylidene]-pyrrolidin-2-one;

1 (3, 4- di chl or obepzincrob&iy-lIE AMHeiyRiHeRzh Y-y oe I RFScBRELAS! Pe i di 1

- 2-
1 (- chitér ophenyﬂ-ﬁ%delamnzl)-PﬁﬂEWy? (#-methlpinerezin--yhicrengylideent) - pi peri
din-2- 20

L3 die GpirotE e A PPl S WL 88 Hperain2-one
3- [ 2- (4- et hyl pi pg4adichibrabenyyi)s- Wﬂbﬂpbmﬁdmﬂ-mpéﬁdﬂh-ﬁ-oﬂe.one

e M R a1 e

PO R

-(
- (3, 4-di2bl ummphenyl) 3-[ 2- (4- net hyl pi perazin-1
yl')-benzyl ] - pyr DA hwl 1
yl)-benzyl i denei glcn'o%ﬁ{b?l!l)-ar{&ﬂuoro 2-(4 m&hﬁr&pﬁﬂaﬁﬁ‘i yﬁ ﬂr&ﬁfﬂ%’f'
-[5-fl uoropl@er@dln a@nhyl pi perazin-1 -yl)-benzylidene]-pyrrolidin-2-one;
-[ 2- (4 met hyl p| Re _z%rk 'FQ‘TQ 30
(3 -di chl oro %&%ﬁ 5 nﬁy} ﬂggﬁ;;%@ﬁyl) %dznng-sﬁe pi Perr di n-2-o0n
4-methylpiperazin-1-yl)-| benzylrdene]d -{4-trifiucromethyiphen
(4 nmet Q@xyg{,\@nyl) 3- [2 (4- met hyl pi per azi n- 1 yl)-benzylidene] -3, 4- di hydro 1

I

ui noI [ n 2-
g 1-{3, 4-dﬂluorophenyl)-3-[2-(4-methylp|parann-1 -yl}-benzyl]-pyrrolidin-2-one;

 3-[2-(4- methyipiperazin-1-yl}-benzylidene]-pyrrolidin-2-one;
3-[S—fluoro-2-(4-methylpiperazin;1-yl)-benzyli_dene}-pyrroiidin-z-one;
. 3-[2-(4-methylpiperazin-1-yl}-benzylidene}-piperidin-2-one;
30 _ 1-(3,4-dichlorophenyl)- 3[2-(4-methylpipera2in- 1-yl)-benzyl]-piperidin-2-one,
- -(4—methoxyphenyl)-3-[2-(4-methylpzperaz|n-1 -yl)-benzylxdene} -3 4-d|hydro-1 H-
qurnohn-2-one
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- di chl orophenyl ) - 3-[ 5- quoro 2-(4- nethylplpera2|n 1-yl)-benzyl] - pi per

one;
a- et WO $#3687azi n- 1-y| ) - benzyl | - 1- phenyl - pyrrol i di n- PCHRENTIN00T6
4- et hyl pi perazi n-1-yl)-benzylidene]-1- (p tolyl)-pyrrolidin-2-one; 5
1 uoro-2 (4 nmet hyl pi perazi n-1-yl)-benzyl i dene] - 1- phenyl - pyrrolidin-2-0
- (3, 4-di chl orophenyl ) -8-[ 2-f| uor o- 6- (4 met hyl pi perazin-1
y ) benzylldene] pyrrolidin-2-one; _

-(3, 4-di fluorophenyl)-3-[5-fluoro-2-(4- nethylplpera2|n 1-yl)-benzylidene]-p
i peri ne- 2- oh8,4-diGhlorophenyl)-3-[5-fluoro-2-(4-methylpiperazin-1-yl)-benzyl]-piperidin-2-
1-[2-(4- chloggghenyl)ethyl] 3-[5-fluoro-2-(4-nethyl pi perazin-1-yl.)- benzylld
ene] - ‘pI péri di n- 2- one;

- (3, 4- di'chl or ophehia- W%ﬂPIP?mBM)MWhWWWQ%MI dene] - pyrrolidin-

—hA/-\NLw\

2- . one; and 3‘[2-(4-methylptrerazm-1-yl) benzylidene]-1-(r-toly!)-pyrrohdm-z-one
3-[2- (4 rrethylplperazm 1% uor onet henyl ) - pyrrolldln
-2-one. 1 -Yispenzylidepe)-1reh md'nﬁrqnew ng:

1- (3, 4-dichl or 0phﬁwm&i&o&rﬁmﬂﬂmb%sWﬂymﬂp)eraﬁnm)Lm&ﬂldﬁsﬁ i din-2

- one;

1- (3, 4-di chI BYTERIABIRPN® 3[ 2- (4- et hyl pi per azi n- 1- yl ) - benzyl i dene] - azepi n- 2.0
ne;, 1-(3, 4-d|ﬂuorophenyl)-3~[5-ﬂucro-2-(4-msﬂ1ylpxperazm-1 -yi)-benzyiidene]-piperine- :
1- (3, 4-di chl groghenyl )-3-(1-[2-(4- et hyl pi perazin-1-yl ) phenyl ] et.hyl } - pyrr ol

i di n-2-

1- (3, 4-diwhl or OphHIQ#WG'%'{OW?W)@ME@HW“MMWHIPMMQﬂ&uﬂhﬂ'ﬂﬂﬂ'pl perid

I ne- 2-
1(34d|chI§[r"5 "1'?3{1[2(4 met hyl pi perazin-1
-yl ) phenyl ] - et hyI 1-ﬁ)ﬁ'@}Ch‘Ol’OPhenp‘}'ﬁfl%la-dm#mﬁhoxy)-bawlde"el Pl’"’°"d‘“'2'
- (3, 4-di chl opp@ghgay! ) -3-{1-[2- (4- rret hyl-pi perazin-1 -yl )phenyl]-ethylidene]-
25 pi peridin-Z-one;

- (3, 4-di chl or opheWMW$EPWﬂWéﬂWWTWFWMMrHWBW% hyl ene

P ol i di Othér edfipounds of formula | include the following:

}(3 4-di chl or opheh % i @%M)_g_[g? W noe 1yy‘}bmat %ea]_azm%n_genzyl i dene
-} - lid -
%L (3, 4- dP%:ILIrgrl)meMmﬁbE&h@Wﬂ-Mﬂhﬁmﬁmwwwqdmﬂﬁm.r0I i d| n

_12( gni di chl or ophé’&%}ﬂ%"rﬁw}ﬁ'{Pré?ﬁﬁ“%%ﬂampﬁwm%ﬂwaﬁﬁef pyrr ol |

[ d| n- 200€ie;
20 1-(S,Mehlorophenyl)-s-{‘l-[2-(4-methylp|perazm-1-yl)phenyl}ethyl-plpendme-z-
one; : _ . )
1+{3, 4-d|ch|orophenyl)-3-{1 -[2- (4-methylplperazm-1 -yl)phenyl}-ethylidene}-
pyrrolidm-z-one.
1-(3. 4—d|chlorophenyl)-3-{ 1- {2-(4-methylp|perazm- -yI)phenyI]-ethylidane}-
25 piperidin-2-one;
1-(3,4-dichlorophenyl)-3-{ [2-(4-methylpxperaz|n-1-yi)phenyl]-phenylmethylene}
pyrrolidin-2-one;
18, 4-dxchlorophenyl)-3»{2-[(2—dimathylammoethyl)-methylammo]-benzyhdene}
pyrrolldln-z-one.
30 | 1-{3,4-dichiorop henyl)-3-[2-(pyrrobdm-1 -ylethoxy)-benzylldene] pyrrol ldm-z-one,
: 1-{3.4-dichlorophenyl)-3-[2-(2-dimethylaminoethylamino)-benzylidene]-pyrrolidin-
2-one; h '
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2- (3, 4-di chl oropheny) 3 [ 2( 2- di et hyl ami noet hyl ami no) - benzyl i dene) -pyrrolid
i n- . 2-one: :
2- (3, 4- di cwWoosmmgszny! ) - 4- [ 2- (4- net hyl pi perazin-1 PCT/IBS7/00076
-yl )-benzyl i dene} - oct ahydr o- i.soqui nolin-3-one; 5 :
1- (3, 4-di chl or ophenyl) - 3- [ 2- (4- net hyl pi perazin-1
-yl')-benzyl i dene] - oct ahydr 0- qui nghl n- 2- one;
1- (3, 4-di chl'or ophenyl ) - 3-[ 2- (4- et hyl pi perazi nl-yl))-benzyl i dene] - oct ahydr o

" _indol - 2-one; and

L3, 40 ol or onhiiofheye gt farihoRYNE} 5 eReloyolialkenzy| i de

ne] - 10 pyrrolidin-2-one present invention al’so relates to
a phar maceuf PRS| conposition for treating or preventing a disorder or

condition sel ecta 4ﬂnmwﬁylmzwmed@mﬁ&m,yl) -benzylifRne]- Qéthﬁﬁﬂo.anXI ety
di sorder, phobi. ‘i %:'% agor aphobi a, social phobia and sinple -
“phobi as), 'Sg?lf"? i '? ¢ stress:-syndrone, avoi dant personality disorder,
premat ur & 15 ej b@.ﬂchlompheayl)-a@z-m-mmmﬁmar(:ﬂn-g -yi)-Bemaylidena)-octhanaire- and
‘bul im a. nergﬂiﬁ&}‘@ sity, chem cal dependencies (e.g., addictions to
al cohol , alne oi n, phenol barbitol, ni coti ne and

benzodl azepi nes)1-(MQ@HQPPE@MM%MWPDFMMMMWMMease.

obsessi ve- cg_gnglégdve di sorder, panic disorder, nmenory di sorders (e.g.,

denenti a, ‘ammest i ¢ di sorders and age-associ ated nenory i npairnent),
Par ki nsons di sea‘s@s“‘ﬂ[‘)h'%@'@fny‘)mmWﬁ'@aFﬂhﬂEQmﬂﬂfYBMBaﬂldﬂm]'
neur ol egoi cp aﬁqdo.{@r ki nsoni sm and -t ar di ve dyski nesi as), endocrine

-SL?ZL‘?S{SV%C& TR 0L B ke Taek .2 PR TR B e A mRRAIoD ok emtings o ot <
i nvol ving or prmmr@sa idisordet i dri t:qndmd sasaealmsm mdnabrdamd‘apmenenysnal
hem crani a asso |at W th va ular d|s er |na :
mamal |, pre&?%ﬂﬁygﬁﬁ%#”%éhﬁm é?n@‘ga ﬁ? clg;pho ?Hﬁf)ﬁ %f the
formula | ophabigshapostirmmatic stieys ayrtdmhe,bt\mimt pelsbmligo&lsorder. peérhatate ve i n
treatinggor t HiSSradisS e ,cally
accept agl e gé‘?&% le%gs g‘l‘ @‘#r éno%e’qsen%g#n’!v Eﬂ; iglngg'%@ﬂé?&e&sﬁt 0 a

- phar naceut i ekemied dependengies (ag.. taﬂdmwgo mmbmwménmmg:handbubﬁtder or

condi tion théétr(‘e%d%ni&ﬁﬂeﬁﬂaﬂ referabl E&mbﬁnﬁgné'b%ﬁﬂlzﬁg a&e&awergl ¢

neurotransm ssion I n manmal conprising a

amount  of a°*é§ﬂ§ﬂ5%rﬁ?f“0‘l'"'¥hé"l°mﬂ“‘f disevdea PR EHISRTIHRTE (oiay Mﬁabl e
salt ther eosmnast.c disri@s; antPag &aésbﬁi(eﬂﬁﬂe:ﬁéwﬂhﬁ&iﬁﬁéﬁtﬁ@aﬂé&%n‘g'm or

conditi % aP__g_ad hgrgtgair? a;kltn%gn's disease, neuroleptic-induced parkinsonism and tardive

dyskinesias), endocrine disorders (e (e.q., hyperprolactinaemia), vasospasm (parhcularly

in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving

changes in motility and secretion, and chronic paroxysmal hemicrania and headache

associated with vascular disorders in a mamhal. preferably & human, comprising an

25 amount of a compound of the formula | or a pharmaeéuticaliy acceptable salt thereof

. effective in treating or'preventing such disorder or condition and a pharmaceutically
acceptable camér. | _

The present invention also relates to a pharmaceutical composition for treating

or preventing a disorder or condition that can be treated or prevented by enhancing

30 serotonergic nau_ro{r_ansmission in a mammal; preferably a human, comprising an

" amount of a compound of the formula I, or a pharmaceutically acceptablé salt therecf,

effective in treating or pfeventing such disorder or condition and a pharmaceutically
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PCT/ 1 B97/ 00076 acceptabl e carrier. Exanples of such disorders and
conditions are those enunerated in the precedi ng paragraph.

The present invention also relates to a nethod for treating or preventing a
di sorder or waeowssgé7on sel ected from hypertension, depressi BRTIRENNTE| | zed '
anxi ety 5 disorder, phobias (e.g., agoraphobia, social phobia and sinple

phobi as), posttraumatic stress syndrone, avoidant personality disorder,
prenature ej acul ation, eating disordersqyq. (€.g., anorexia nervosa and
bulim a nervosa), obesity, chem cal dependencies (e.g., =~ addictions to

al cohol , cocai ne, heroin, phenol barbitol, nicotine and benzodi azepi nes),

cluster headachgiabidicafiah. "Braniphisbf sALH HSbBrE ahd EoAIRSR, ard@Pioes Shutferafedpul si ve
di sorder, 10 IE')ani c disorder, nenory disorders (e.g., denentia, ammestic

di sorders, aRdNepfeceding Parag@BR; ot ed” menory i npairment), Parkinson's

di seases (e.g., Omeepresent iinvehtonkalss edlates to a méthodascireating rayl prpdanting aduced

rKi . ar di ve. dvski y d : i s Ny
Poper pe ol not PSR 8 SoRduety BediEE W88 pyrteBbd "Sapression GPAUHERS ani

- vascul at gJSe)dismeerepuébiw(gm,agbmph@;islspdhlmhebhiand!sinmlmmbiﬁsb posmuwn&ﬂqvo! Vi ng
and Peadache tpsdBirinrhd, a9 Eerk BEBAUARY el Groflling oiBAIAREH iihg GFSHES""" 2
preferably alemnnerexisnevess ang bidimia nevess)gpesily. chemicel dependendles (@@lad of
such. tr eat egdgionp PuEdil Posikle HERIH prBhoiBarbRTTHLIHe Bhd blGodiezepifdd). ™! 2 |

. or a pharneceutically acceptable, ) 20T, t 1s e trve in
treating or clusterhaadaehe migpine paingAlzhrimers dsease,risesshs-compulsive disordpp,
gresegt '10V9B£ﬁi¢(5j)!?dtis_’&d‘é?.t fﬁﬁtﬁbheiﬁsgf&e?s . .h'?iﬁeﬁﬁa,t&ﬁﬁétsﬁggiéé&d&é,emhg&g a

I sorder oOr conajtilon at, can rea e. ol revent e . € ncl n o
ser ot oner gi cass°°i°t°ﬁéﬂ?'ﬂ?'ﬂd’ﬁgm%’§)o%‘ﬁ‘fpsﬁ"ﬁ& es @ﬂeﬂ@?“&é"ﬁl{g‘y Wﬂ?&?ﬂ‘,s

conpri tSI ng adidbdde fstr:suic]{l@tibmauéed %arﬁaesﬁﬁ'f thmiﬁh:mf&divef ?mtlhbsias)eaénaaaineor
prevention ap._anount 0 co und e r , . OF

phar maceut i ca'F?rfe?cc‘%'ﬂt'a Y%"%@W’l’ﬁ&"éof‘{”ﬁ?&?migpﬁ?@?i e q’% e g or
25 prevent i vasculatine)dicerebeliar ataxiac gastrdintestinel tract disorders involvingr changes in

i nventi ongal ' Lo i ' or -
o ovent i 15 ity sl Serbtbnd ahd SR Hahdfyhel {RTROR wd nbiaché Bikcklifha | O
general i zed Wwith vascylaridiserdersin a pisoimalcpreterably a humana peropising administeringiohi a and
si npl e ' RhASin Baéhg?ftaéﬂwuﬁééemgﬁséﬂ% nﬁ?ﬁéﬂ Siboun8 ot Bieal i Ly

di sorder, premature 3 atlon, ea | sorders , anorexia
‘nervosa and EnpiailecrRphasmaseuticyliyacpgptable %Mé\m@ﬁﬁﬁg@d&i@y’{%‘?’ |

addi cti ons t predésmting@uch Biz6RAIeN6r cditiBh), Phenol barbitol, ni coti ne and
D o =) TSk ol i, e e K i e i §7°°

denentia, - disorder or condition that can be treated or prevented by enhancing serotonergic

* neurotransmission in & mammal, preferably a human, comprising administering to a

mammal in need of such freatment or prevention an amount of a compound of the

formula |, or a pharmaceu’dc‘élly acceptable salt thereof, that is effective in treating or

- 25 preventing such disorder or condition. | S
' The preseni invention also relates to & pharmaceuﬁcai composition for treating
or preventing a disorder or condition selected from hypertension, depression;
generalized anxiety disorder, phobias (e.g., agoraphobia, social phobia and simple _

phobias), posttraumatic stress -syndrome. avoidant personality disorder, premature

30 ejaculation, eating _disbrders (e.g., anorexia nervosa and bulimia nervosa), obesity,

~ chemical dgpaﬁdencie_s (e.q., addictions to alcohol, cocaine, heroin, phenolbarbitol,

nicotine and benzodiazepines), cluster headaéhe, migraina, pain, Aizheimer's disease,

cbsessive-compuisive disqrder. panic disorder, memory disorders (e.g., dementia,
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armestic di sorders, and age-associ ated nmenory inpairnment), Parkinson's

di seases (e.g., denentia in Parkinson's disease, neuroleptic-induced

- par ki nsoni swoamséssnr di ve - dyski nesi as), endocrine di sorRG/BIT0TS.

hyper prol acti naem a), vasospasm (particularly . in the cerebral .
vascul ature), cerebellar ataxia, gastrointestinal tract disorders involving
5 changes in notitity and secretion, g@d chronic paroxysmal hem crania and
headache associ ated with vascular disorders in a nammal, preferably a
- hurman, conprising a serotoni n receptor antagoni zing or agoni zi ng
effecti \éle ama&ﬁcﬁaiwd?mnw‘ dade—aésobiathd -memf:ﬁ;lr i:ﬁﬂaiimbnt).marﬁnéﬂiwbl aeewet i cal | %
accept.abl e salt thereof . and a _pbarnmaceutic acceptabl e carrier. 1
The present ?#'-ﬂ\'/&'ﬁ'?‘FBq? g Parinsof's cissase, "gumﬁﬁ’ﬁ{dé'ﬁ?q B%(ﬁ'“ﬁ%?ﬁ!ﬁ?f'f'i Ve or
treati ngd bdysl&liesl&ﬁbﬂdﬁdrhgd‘sotﬁo&ig@,mypemmhaérﬁia), vitstispasnh (dafticuladnt Fd or
prevent g n ' eraf LG T Q asmission in a mal |

Dt of or apl y. it Fg SaRBHD Sascuimurd) btbiiEr e, YelrphioPRlled diRmert Briig o
agoni zi nd efchangesin matiity and sécretionoanch ehrdnisfpardxysmal hemfiwanialand headache

phar maceut i ; r d. i

accept abl e %%Ar%aé#m&%ﬁr %Eudfﬁleﬁpfgfsag‘rﬁa [ %@‘mﬁ%’ ?@’%’P‘e@%o a
net hod for sewianimipceptoprrtaganizing,or-agonizingefisglivecamaount obm eempoundsefithet ed
firom hypert gk, SICarsARhRRBNICHP HolbltAsl it thelekt, and o Hrafthatditicalf Ob! 2s
(e.g., agoraphobi a, saocial phobia and 'sinple phobias), posttraumtic
stress syndaeePtabie 6MH¥nt personal ity di sorder, sexual dysfunction (e.g.,
prematurg 20  ej FRé! prisbtinvent distorellitésb @Pharh&oetiical BoAPSSHtich 19AFealRg and
bulima nervosa), esi Ig g‘gg’? %?I de%endenm es e.n%;q addi.ctions to

al cohol , co®hPFRYeNting, 3 flisordps,ar eanditiop;thas can be treatpd ofiR Py enhancing .

benzodi azepisemsonergit Upumtralistaissicricn aTmarmidlCprefifably alhurhen, NEomptisiigsease,
obsessi ve-c |SiV ' nic disorder. nmepor | sorder -
denenti a, %%%‘i%%e%?&g P B‘F'g@ér"&ze"? ?’ 'é%%%{?e%&"@cﬂ?@x °ﬂ% %W"'r"?sf’péﬁp?}e nt),
Par ki nson' s folimsdeateer 8phaaacputicaliy reeceptablie salRathisient; candsa (pheensmitically

neur ol ep}d Cab@ﬂﬂ%ﬁ&‘cﬂﬁ&k' nsoni sm and tardive - dyski nesl as), endocrine

di sorders (e.q, perprol acti naem a), -vasospasm (particul arly in the -
cerebral vascul aifh® Fresestinvention alsoateiptes:to gamethes frdreeting jor (oreventing 3or der s
i nvol ving  disordé?adit d&sndition Selected! fror Hypsiérsiin, @epres&ioh, ifed afvdety s Mal
“hemi crani a apd heat@gﬂg assocjated with vascul ar disqrders in. a
nmanmal , . pr eF@?%'sP (88 ‘W@i ?&F‘%Bm%i%lmqﬁi@ﬂ?”‘ﬂ@"Q)UPMF
requiring sieiéss §ﬁﬂi6_mé_1taveldfa?lr;ﬁf§ﬁ_ Hality "disoréer [fﬁiﬂﬂl M@l&ﬁéﬁd (Efg., prematuf re a
ant agoni z{ ng. or ni zi ng,.effective anount of a co u of the formula
or a " Bn BisenelOH pine seren (8.6, SACTAE neRines And bulima nervos) obesiy] |
' - chemical dependéncieg (e.g., addictions to alcohol, cocaine, heroin, phenolbarbitol,
nicotine and benzodiazepines), cluster haadache, migraine, pain, Alzheimer's disease,
obsessive-cqmpwsive disorder, panic disorder, memory disorders (e.q., dementia,
amnestic disorders, and age-assoclated memory impeirment), Parkinson's diseases
25 (e.g., dementia in Parkinson's disease, néurolapﬁﬁn’duoed parkinsonism and tardive
dyskinesias), endocrine disorders (e.g{, hyperprolactinaemia), vasospasm (particularly
in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving
changes in motility and secretion, and chronic paroxysmal hemicrania and headache
associated with vascular disorders in a mammal, preferably a human, comprising
30 administering to a mammal requiring such treatment or prevention a serotonin receptor
" antagonizing or agonizing effective amount of a compound of the formula | or a
pharmaceutically acceptabie salt thereof.
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The present invention also relates to a nmethod for treati ng or preventing a
di sorder or condition that can be treated or prevented by enhanc

ser ot oner gi WO 97/368@ur ot r ansni ssi-on in a nammal, preferabl yP 76
conprising adm nistering to a mammal requiring such treatment or ©

. prevention a serotonin receptor antagonizing or 5 agonizing effective

anount . of a conpound of the fornula | oriz@ pharnaceutically acceptabl e
sal t. thereof. The present invention relates to a pharmaceuti cal
conposition for treating or preventing a condition or disorder that
can be treated or The prasettciivanion miserisiates to a methodfasriteeting: or preventing a

neur ot r ansmi ggi F“F’y accgg@ggpla: cah HePtraiiba of phblERRd %Péﬁﬂahéihg%r&&e e @)

a pharmaceutica e carrier onpoun f the
formula | or neuiskansmission ince mammed.cergierably-a Symen, comprlsrwrm'mstam ton

c) g S- mn‘iﬁnﬂﬂ"r@&ﬁnﬁd‘iﬂcﬂ'ﬁeﬁﬁmtﬁ P bRvaktion asﬁrtBtEﬁiHr d?ranﬁa onizing or
phaf maceutically accept abl e salt t hereqf er ei n_The

anount of & h@9RBENG SHECHYP t of a@mmvadasﬁbsmu&r‘%mhaanwwvand
the 5-HT re- W@wgﬂqhbi@f) are such that the conbination is effectlve I n
treating

_ eventin iSO der or congdi

pr esent Inventlon é prpspay g\“’é‘ﬁ ‘W"@LW’H@"WHP%MWH@ a
di sorder or c;@ﬂdnﬁng)acbhdﬂorcandkerdhrmedwmwmf dnyeosbl bhamurmglg
serotonergic 20 _neurotr nm.ssion in a m refera
conpr st ng. adirBre? PRyBpayiesic n o ndnel Efbserpl 8 T FoBarBfn:  or
preventi om a) a phrmaceuticelypeveptbisicaries; f ornul a |, defined above,
or a pharmaceutic r% a

; e i %>b| tormmaﬁgﬁerab '?orﬁﬂlalfzpﬁ aé’J]l'lq%“n}'macepl;‘!t"llﬂcaldl?g/ 25

5-HT re-uptake inh y sertraline,
accept abl e sdhereefhandof ; wherein the am)unts of the active

conpounds (i . e., lfie CArEMFRslustikd ARBHbA p pheferabiy s8#ifkiAd) or & dbrstibianle

‘inhibitor) are such that the conbinationis effective in treating -or
preventing sRoReRipRie settheraoficonditi on. The present invention

al sg {el ahfﬁ Eo aWﬁTﬁafﬂomfﬂahbwreoﬂf bw& thie finpoilha of fanhulan _
condition tha n re reven S i.C

neur ot r ansni <SAA3pe P’Eﬁafaﬂ‘g?ﬂ%ﬁq“h%"’gf%? ﬁﬁﬂ‘g‘ﬁ %ﬁﬁ‘ﬁﬁ’ "&ﬁ?{g‘é‘ @F%H’QH tering
to said orprevehtingesuch rdisordes oc boriditiont. nent or preventi on: a)
a 5-Hiferr] ant agqqp Sheddint vBARR S WaktSetd % AGRSR 18 EGtiRE o préVehfirY a 2Nd

disorder or condition that can be treated or prevented by enhancing serotonergic
20 neurotransmission in a mammal, preferably a human, comprising administering to a
. mammal requmng such treatment or prevannon .
a) a compound of the formula |, deﬁned above, or a pharmaceutically
acceptable salt thereof; and :
b) a 5-HT re-uptake lnhlbitor, profarably sertraline, or a pharmaceutically
25 acceptable salt thereof; _ |
" wherein the amounts of the active compounds (i.e., the compound of formula |
and the §-HT re-uptake lnhlbitor) are such that the combmatlon is effective in treating
~or preventing such disorder or condition.
The present mventton also relates to a method for treating or preventmg a
30 disorder or condition that can be treated or pre_vented by enhancing serotonergic
neurotransmission in a marhr_na(. preferably a humAn. comprising administering to said
mammal requiring such treatment or prevention: '

a)  aS5-HT,, antagonist or a pharmaceutically acceptable salt thereot; and
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b) a 6-HT[err] antagoni st or a pharnaceutically acceptable salt thereof;
wherein the anpbunts of each active conpound (i.e., the 5-HT[err] antagoni st
~and 't Weo §w36d7er r] ant agoni st) are such that the conbipoaiB®e0676
effective in treating or preventing such disorder or condition. 5
"Enhanced serotonergi c neurotransm ssion, as used herein, refers to

I ncreasi ng or inproving the neurongh_process wher eby serotonin is

rel eased by a pre-synaptic cell . upon excitation and crosses the
synapse to stinulate or inhibit the post-synaptic cell.

" Chenical dependajcy, ‘a gaﬁr,umglgﬁg@i,,rh p%%mg@h%@we% or desire

for, or an addiction tg a Orug: .Such drugs are s m ni s{;e_red to
the affected 10 YIRS °*15‘§= %fr??“'bF“*H“@&MPEW‘?&&-M T afantagatist andr at i on,

i ncludi ng ortak, 5-HA eattagatist) are sucdsdt A6 dUmBIRENBh Ak | éifective A Pbdmg Obr
| 't he nmethods of the presen?

chem'cal depende t reat.abl e by,
i nventi on ar%maeé@&g@??cﬁ"ﬁ%"’%"’aﬁ"@éﬂﬁ", ni cotine, cocaine, heroin, |
phenol bar®i t ol , ZEthdnead satbonemiceardirengmistioh, aslsell e ftdd toincrddsP@! | N0 2
e Gpena PRI o e br BN L e piict
(1S-ci s) - 4- (poh-eXeitation mpg iceasseg the snahss-16 etimalatedsr dnkibinthié Pist-sinaptic cell
G orr] i or ] NG| | ecPHEsthepBhdny.” 85 ubqiherolf s an Hofipose ping or cesir
[err] - frt oF 80 dristionsto & dngs Fuch skugsrare)generdllySidministefialtte tive difébBd, 515,
assi gned 160 |RAIIB8A Byny of & varal/ bf .awgemapﬁM1 Puulbin Lkﬁﬁf Hl.r.ﬁar.@.n
anti depressant and anorectic agent, and is also usePu I h the
treatment ofnasalfrdydphaiptiopy, Rips acheminah derendengios traatabisbytbe imethais
conpul si ve dstsiedsresent VARG are) dBpénddh@ed AT alcdhdb ! nibdtinld TRbdsines tHaRSS,
di sorder, 'an;gi'\enolbarb%gl?anr% H%zos*agacp"ﬁ!mast(le_gg'v:ﬁum (trademark)). "Treating a chemical
: dependency,’ as used herein, means reducing or alleviating such dependency.
15 Sertraline,  (1S-cis)-4-(3,4-dichiorophenyl)-1,2,3,4-tetrahydro-N-methyl-1-
naphthalenamine, as used herein has the chemical formula C,,H,,NCI, and the
following structural formula ' ' '

NHCH,

20

25

its synthesis is described in United States Patent 4,636,518, assigned to Pfizer inc.

Sertraline hydrochloride is useful as an antidepressant and anorectic agent, and is also

_ useful in the treatment of depression, chemical_' dependencies, anxiety obsessive

30 compulsive disorders, phobias, panic disorder, post traumatic stress disorder, and
“ premature ejaculé.tion. | |
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Det ai | ed Description of the Invention Compounds of the fornula I
may be prepared according to the followwng = reaction scherres ﬁﬂ%

di scussi on. wm$xas8670t her wi se i ndicated, Rlerr] through R eff

through Jerr], X A B E Z n, m p, q and g and structural formul a e

in the reaction 5 schenes and di scussi on that foll ow are as defi ned above.
WO 97/ 36867 -$6- ' PCT/ 1 B97/ 00076

-16- ' SCHEME 1
Detailed Description of the invention
Compounds of the fcrmula | may be prepared according fo the followmg
reacuon schemes and discussion. Unless otherwise indicated, R' through R'?, G'
through G°, X, A, B, E, Z. n, m, p, q, and g and structural formula | in the reaction
‘5  schemes and discussion that fqllow are as defined above.
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-20- Scheme 1 illustrates a method of synt hesi zi ng corrpounds
of the formula I wherein the dashed |line represents a double

car bon-carbon bond and Rl err] is a group of the formula Jerr],

G3[err], derr] or Jerr].. Referring to Schene 1, a conpound of the fornula
I, whewosisRede7 I S a suitabl e | eaving group (e.g. chl orecTiasweoes br ono,
mesyl ate, tosylate, 5 etc.), is reacted with a conpound of the fornula

Rlerr]H wherein R. is a group of the formula Jerr], Herr], Jerr] or
Ferr], in the presence of a base, q)rmt-he correspOndi ng . conpound
of formula Ill. This reaction is genera |y carried out at -a tenperature

from = about O[err]C to about 140[err]C, preferably at about the refl ux
tenperature, insghdté ' ilustrates A HittHodSsICyniesiing Rloffoufidd Epme%nﬁmc»

N, N- di et hyl f or mam de ( th Iacetam de (

)
Nt by 2 WP HERRASEIe KPS anis & N IR o DAoL SRR ' s & GEARST | ncl ude
~anhydr ous SIMfouﬁmﬁEG‘bG’laG‘Eor(tBﬁimahmngm Salsdrhem c:aehapaw &fmﬁﬂnama]m

: di hyd d Na

o nes it GUS BihaBiR By Hoe (B lerd, s DR P ey o
pot'assi usn wbwataeteasmh a cpmpbunid ddhei&rmula R'H, wisediip &Y la gaciup‘arthul e 11
can be conye t genbg) émgp(&gnﬂ‘sth%fa'[ ‘ﬁ@]ba?al ,‘P V\q'eeael n erirgé S

ot her than n("i Te., cbnpounds
Schene 1), compsuid etiormglatiheThis @WWM@W@MM@aMmWrw@mact i on.

For eXaa%BLtemd: Qcté%%u{:%d)f thaﬁJdeR'ab%B{‘ “Eﬁﬁ% Eﬂnqa%&%n}?\owb%l&f the

formula I11 eact ed conpoun

[err] SOWPH w@ p?eﬂk@ﬁfbﬂ wm&ldbdwsmoﬁ%ﬂmwﬂamm HPWFhetlat e of
the for gyl QinfethirBédtimida \DMA) orl\bﬁ-‘neﬁpéﬁﬁﬂﬂd AbnE RIS ﬁradraﬂyw#' et he sane

reaction step to a corrpound of th formula I B | 0ss wat er. The

degree of 8RR BERER W‘&d@%é%mm?w ¥a.,C0O,), p ﬁ&?%!‘e l('ﬁ@%r mul a
Il to the sahﬂm h\madwmam) fafd Botadsili? hydioxide (ROEK 28 WillilSltéiihry aminepne or

Toree e B oy RS SnONEA Bl by T Rhbebck O 772
t he preferred. ,
15 Compounds of formula liI can be converted into compotnds of the formuia |
wherein R® is other than hydrogen {i.e., compounds of the formula IB, as depicted in
Scheme 1), by subjecting them to an Aldol condensation or Wittig reaction. For
example, in the case of an Aldol condensation, a compound of the formula il can be
reacted with a compound of the formula
20 ' 0
_ R3

e

<,

25 Iv

in the 'presenca of a base, to form an aldd inteﬁnediate of the formula V, which may

be isolated or converted directly in the same reaction step to a compound of the

30 formula IB by the loss of water.  The degreé'of completion for the conversion of
“compounds of the formula il to the aldol product of formula IB may be asses_sed_ using
one or more analytical 1echniques."such as thin jayer chromatography (tic) or mass
spectrometry, In some instances it may be possible or desirable to isolate the
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-21- intermediate of formula V. In such case, the conpound of fornula
V may be converted into the conmpound of fornula IB by the elimnation
of water using techni ques which are famliar to those skilled in the

art, for exsg¥mesedy heating to the reflux tenperature a PCTERIPON of

t he conpound of formula V in a solvent such as benzene, toluene orxylenes 5
in the presence of a catalytic anount of benzene- or p-toluene-sulfonic
acid with provision for the renoval .af the water generated. Such water
renoval techni ques may I nvol ve the use of nolecular sieves or a
Dean-Stark trap to isolate the water created as an azeotrope wth the.
sol vent . intermedikte of formula V. In such case, the compour{deaflfc}nnuianay Hdeonsrbrtiesd

Lot s ahyar of ulih e FpimpoiRl batuillb iyt elifhaion LR Sw Syl Unich s ™
-25[err]Cto fmn'ﬁtutto those sgm@damﬁpeanﬁpeewm by Itelatumg tcetagreﬂun tergperatureieed out

isgenganlt ugg e” l&n oot o g@ﬁhﬁﬁntgggﬁﬁs&%m% 5&&1 tl?,gseawpiynéner mation
& eyt ptbenzengy elr eﬁ¢lwe-sulfem¢ acid with

pyrrolidirfe amdweppqse@nqsu ea ¢

condensat i ONgrdiision for the ¥6RsVal SAfe Wwiter YREPALEY Sldhkdter BRBFd tRAiquesiRBPET t O
House, 2d. E?lrﬁor? \ VA Benj am n; Menlo Park, California 1972 )Pp

629- 682. invalve the use st motRcHIer sievesios afsamPtak frapiadselnts thewater gremted;

(corrpounds Ofantdieotid@bwirﬁhehlvdnﬁ as depicted in Schene 1) can be prepar ed
via an Al dol condensation In a manner - anal ogous to that descri bed

above for the formation of c ound®® of tiPe fornula IB, but using as

the startigg material a conpd : %3VMWH@FINEH]iS

~hydr ogen or -C(=ORert oh (derr]-Cerr])al kyl
trifluoronethyl. Conpound tH . ‘A may be converted |nto
compounds” of the fornula I{B by [leaqtyng them wi\ h a 30 conpound of the

' [ I ' is defined as Qis _

defi ned as above. These redc™ [ out in a solvent such as

di - (al kyl ) et her, THE, Areferabl ¥ DVF, in the

presence ¢ a base such -as pot assi um car bonat e, sodi um car bonat e,

sodi um hydri de, potassi-um hydri de, ' '

The aldol reaction is typically camried out in a.potar sblvent such as DMSO, DMF,
tetrahydrofuran (THF), methano! or ethanol, &t a temperature from about -25°C to about
80°C. Preferably, this reaction is carried out in THF at about 25°C. Suitable bases for -
20 use in the aldol formation step include K,CO,, Na,CO,, sodium hydride (NaH),
pyrrolidine and piperidine. Sodium hydride is preferred. Aldol condensations are
described in "Modern Synthetic Reactions,” Herbert O. House, 2d. Edition, W.A.
Benjamin, Menlo Park, California 1972, pp. 629-682 : '
‘Compounds of the formula  wherein R is hydrogen (compounds of the formula
- 25 A, as depicted in Scheme 1) can be prepared via an Aldol condensation in a manner
analogous to that described above for the formation of compounds of the formuia IB,
but using as the starting material a compound of the formula IV wherein R® is hydrogen
or -C(=0)R"* wherein R'* is (C,-C,)alkyl or trifiuoromethyl. Compounds of the formula
|IA may be converted into compounds of the formula 1B by reacting them with a
30 compound of the formula R®Y wherein Y is a leaving group and is 'deﬁned as Qs
defined as above. These reactions can be caried out in a solvent such as di-
(alkylether, THF, DMF, DMA or DMSO, preferably DMF, in the presence of a base such
as potassium carbonate, sodium carbonate, sodium hydride, potassium hydride,
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~sodi um hydr oxi de or potassi um hydroxi de, -preferably sodi um hydri de.

React i on tenperatures can range from about OC to about 150[err]C, -
preferably {Hwownsadseut 25[err]C- to about the reflux tenpermowmrof the
sol vent . Alternatively, the conpound of fornmula IV can be
converted into a conpound 5 of the formula IB by neans of a Wttig

oi efination, as described in Helveticahimca Acta 1963, 46 1580 and
depi ct ed bel ow. 15 - [err] . Thus,

the conmpound of formula IV can be converted into the correspondi ng brom de

of .formul a Xbdidfi n?ursiiaawﬁbtbgssum ﬂﬁﬁi&ﬂe?%?dérhbl?%didr@'ﬂy@ﬂ&é Ryactibgat ment
with t-“phe% phosphi ne in anhég{}&tfs M- Lo formthe |nterrred‘|,ate of
formul a X | temprratures cap sangs fiom ahout B (g about 15030, Rreferablydrom abaub @5 t h a
strong base tq 8bgut thefbfidOtémpatativa 3Heoivbat. t 0 generate the correspondi ng
phosphonri um yl i d% whi ¢ an t hen %e-{ea t Wi th éhe apdpropri te
“internediate of V&Y TP PBPEPY 8&8"5%5%?8?"% frip & compopRg 1| a | .
Thi's trarsf of the fonmula 48 be swmand etia Wittig oldihationk s desaribad incHéleetich iGhimica 1965,
14, 270. t ormula | wherein the dashed line
represents 52?1' A%?aé&cegﬁﬁ'g%gggpgaerdbbdwao"{iond may be prepared by hydrogenating
t he correspondi ng co[rpounds \Wher g'épaphhe dashed line represents a

doubl e car bon-car bon—bond, I ng. st afd rd\ ‘techni ques that are-well

known to those skille e art. For. exa reduction of . . the
doubl e bond may be efffectedwi th hydrogen [err]), using catal ysts

as (

such ‘as 19 pal | adigym on c Qon LdLG, (pal | adi wryen—barium spl fate
(Pd/Ba[err]SQerr]), platinplm’on 30 carbof (Pt/C), or
tri.s(triphenyl phosphi ne odi um chl ori de (W+Kinson's catalyst), in an
WL =H X
XI L =

(e.g., Br>
15 :

Thus, the compound of formula {V can be converted into the corresponding bromide

- of formula Xl using standard bromination conditions, followed by treatment with

triphenyiphosphine in qnhydrdué THF to form the intermediate of formula Xil. The

-compound of formula X!l can then be treated with a strong base (e.g., aquéous

20 Na,CO,)1o generate the corresponding phosphonium ylide, which can then be reacted
with the appropriate intermediate of formula lll to produce compounds of general

formula I. This transformation is described in A. Maercker, Organic Reactions, 1965,
14,270, _ _ o
~ Compounds of the formula | wherein the dashed line represents a single carbon-
25 carbon bond may be prepared by hydrogenating 'the corresponding compounds
wherein the dashed fine represents a double carbon-carbon bond, using standard
techniques that are well known to those skilled i the art. For example, reduction of-
the double bond may be effected with hydrogen gas (H,), using catalysts such as
palladium on carbon (Pd/C), palladium on barium suifate (Pd/Ba,SO,), platinum on
30 carbon (PY/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in an
“ appropriate solvent such as methancl, ethanol, THF, dioxane or ethyl acetate, at a
pressure from about 1 to about 5 atmospheres and a temperature from about 10°C to

about 60°C, as described in Catalytic Hydrogenation in_Oraanic Synthesis, Paul



appropriate solvent such as nethanol, ethanol, THF, di oxane or ethyl

acetate, at a pressure fromabout 1 to about 5 atnospheres and a
tenperature fromabout 10[err]Cto about 60[err]C, as described in
Catal ti ¢ Hydrogenation in Organic Synthesis, Paul cmﬁgm% 36867
'PCT/ | B97/ 00WPe7/36867 | | d

- Ryl ander, Acadenmic Press Inc., San Diego, 1979, pp. 31-63. The following, -
condi ti ons . are preferred: Pd on carbon, nethanol at 25[err] C.and 50 psi
of hydrogen gas pressure. This netkgad al so provides for introduction of
hydr ogen. i sotopes {i.e., deuterium tritiumn. by replacing "Herr] with
[err]H err] or [err]H2 in the above procedure. An alternative

~ procedure erfylasgiendcadamic Bresyincy. Sapdiiege. 824 Pas3‘a$ﬁmThBUm'°Wm9 eenditiepe and
Pd/Cin net f@&ﬁéefe%dt b oaeéalraea InRtHaRS 1%k BE €C WRE 86 paide h?&éée@&ﬁ%’i&é&ﬂhﬁ

(e.g., nitro or argon s) Is also effective in reducin

car bon-carb 'Sdﬁﬂb‘l’féa's" P"°lﬂ€?ﬁf°6f‘“‘?§ﬂ?ﬂ%??d§!dﬁ99°@ isatopss ¢ey ﬁe'-ge"'u)!h ity

~alternative Wq-gb;ggn N OMERH, T2 PRShithE above présidutd. on of the carbon-carbon
~doubl e bond usin samarium and. i odi ne or samarium 10 i odi de (Sm[err]) in

met hanol ®r et ha@l altgmeativaoprocediiseempinying tha use of teageats sugh §s nnenium
Yanada et. 3brmateRid $dIC in &ﬁ%notm W?aﬂéx temperature undef &R uséraaﬁﬂoeﬁhmt erials

f the formylas LI and IV K
Che art. - Forlege AR ot oLl 't hor s 1 rpva i rBprPrpon SSURr ogon

rare I eacbdnd aiwanipabthds ofrthenfarowdeck cAudthermuememeaneﬂmq uhvelvps eglactivel usi ng
procedur es gy diof 648t calton 4aeHle taha e slicin oTP$affhign °°
prepared fr Sorrespond car C or e rs

formul a 19 vihdide .(&nmm@m Ocﬁahml |8} pbout rooth rtexhpunbrec gmqbsagibgd by R. |
! Sohal aor B BB A0 LR, 01 E S0 EPOn S
formula |1, usi nghestating Wﬁ'&wﬂaﬂp&w‘a Y ang Mvéaegrqﬁgora@emaﬂv aynijable
condi tions, &ieReRAintte 8R. FarRRBmpleCediitdlinds of fokrifia fl INAMICH RS hidréy e e X
..[ er r] readily available from commercial sources or may be prepared using procedures
16 disclosed in the chemieal literature. They may also be prepared from the
~ corresponding carboxylic acids or esters (i.e., formula Il wherein R? = OH or O-alkyl),
which are commercially available. These acids or esters can be reduced to the
comresponding alcohols of formula Xiil, depicted below, wherein Q is defined as for
formula ll, using one or more of a variety of reducing agents and conditions, dependmg
| 20 upon the nature of the substituents Q and X.

25

Such reducing agehts include sodium borohydride (NaBH,), sodium cyancborohydride
- 30 (NaCNBH,), lithium aluminum hydride (LiAIH,} and borane in THF (BH,»THF) in soivents
“ such as methanol, ethanol, THF, diethy! ether and d:oxane Oxidation of the alcohol
of formuta Xlit to the corresponding aldehyde of formula i may be accomphshed usmg

a selective oxidizing agent such as Jones reagent (hydrogen chromate (H.Cr0,)),



Such reduci ng agents include sodi um borohydride (NaBH err]), sodium
cyanobor ohydride 30 (NaCNBH err]), lithium alum num hydride (LiAlHerr])
and borane in THF (BHerr].THF) in solvents ~ such as nethanol, ethanol,
THF, diethyl ether and -di oxane. Oxidation of the al cohol of fornula -

X1l to thewoerssegpondi ng al dehyde of fornula Il may be aggangbigeied usi ng
a selective oxidizing agent such as Jones reagent (hydrogen chromate

T

(Herr]Crgerr])), V\097/36867
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pyri dini um chl orochromate (PCC) or manganese di oxi de (MnQ2). References for
such conversions are readily available (e.g. KB W berg, Oxidation in
O gani ¢ Chegyriginlurm cmommeame (PCCPermBRddhels Eid%idb mn Keielje%@ési Pfuch69- 72) -
The starting materials of formula I'V can be prepare severaF net hods, 5
el udi g (FPORENS Sreeadly aipbie @A Wiverh

conpounds Hart A, Ae‘aamdfaeis\lnwrwvagssz W)aromtlc ring and n=1 (i.
1, 3-di hydro I nd 2-0pe_ an t|t ted anal ogs thereof) are acce55| bl e
~commercial l'y orqjﬁﬁ tﬂﬁ %d"ﬁéf’ﬁ a v cah:be, FRPAERd; by Sewaral methedy, 1 R

| Ho;/\ﬁrg a?\d ifludiog g;m}:,edutes dlﬁmswtmﬁéﬁﬁral%ﬂ Ezfrtadamp:e the Gompéhiitis éhe 10
met hod o a erials or ein Z.is
CRlerr] R5 Qé'g’m N]%L'laﬁ' ?Es b EWHJ' ng, AN R ve'L %ﬁﬁ%%ﬁéﬁ"ﬁf‘"ﬂ cyclic
1 act ons of StUhstltuted melogalﬂwmﬂ areviccbssible eommeraldily toh endytsenprlaparsl eeingNR[ err ] ,

hycr ochi or c“k#ﬂi%id“‘g“ﬁﬁ%m?ﬂ%ﬁ%?ﬁ%ﬁ%%'3‘575% #68(3),

350; and J.5.H@84. Cnermeth preparirgyi the starting materials[of forinula IV wiidrein Zhist i vel v,
- conpounds  ar*RPEnd AisTBhE th oMiif6inloris the cBNAUMRERIN HGOHRALASRNG b thae

formula VIl with an amine of the formuia H,NR®, as shown below, in the presence of
a strong mineral acid such as hydrochlonc acid (HCI). (See M.J. Komet, J_E_bggn___S_c_l
1979, 68(3), 350; and J. Het. Chem., 1968, 3, 311).

0 . 0

- N f | | f
0 + HNR? —e N
(Z)u A _ (Z).,\J \R3

VIII ' IVB .

Alternatively, oompouné_s of the formula IV wherein R?® is hydrogen (compounds of the
~ formula IVA) may be alkylated to form the corresponding compounds wherein R is not
hydrogen {compounds of the formula iB) using standard techniques available to those
26 skilled in the art, e.q., by (a) generation of the anion of the desired compound of
- formuia IVA using a strong base/polar solvent system such as NaH/THF, NaH/DMF or
n-butylhthnumlTHF (n-buli/THF), ata temperature from about -30°C to about the reflux
temperature of the solvent, for a penod of about 5 minutes to about 24 hours, and (b)
treatment of the anion with an alkylating agent of the formula R®Y wherein Y is a leaving

30 group such as chioro, bromo, iodo or mesylate. This process s depicted below.



formula I'VA) may be al kylated to formthe correspondi ng conpounds wherein

Rl err] is not hydrogen (conpounds of the fornula |IB) using standard
techni ques available to those 25 skilled in the art, e.g., by (a)
generation of the anion of the desired conpound of formula | VA using a

strong baseM@Pus&ol vent system such as NaH THF, NaH DvF SETIBII 97/00076
n-butyl l'ithium THF(n-bulLi/THF), at a tenperature from about -30[err]Cto «
about the refl ux tenperature of the solvent, for a period of about 5
m nutes to about 24 hours, and (b) - -2§-eat mant of the anion with an

al kyl ati ng agent of the forrrula Rlerr]Y wherein Y is a leaving 30 group
such as chloro, brono, iodo or nesylate. This process is depicted bel ow.
WD 97/ 36867 ' : 0 : 0
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10 “[err]- . The foregoi ng cogversion -of
conpounds of the fornufa | to those of the formul - may al so be
achi eved using phase fransferygat al ¥5| s conditi OQ‘;Z i bed by

Takahata et al., Het! m BO7RYY 12( H—pp. ‘FA49- 1458 N3 The
corrpoundssof formul a used in the preparatio nterrPhadl ates of

the 15 fornmula IIl are readily available or may be prepared using standard
-met hods of organic synt hesis known to those skilled in the art and
adapt ed from proceduregygi scl osed in- t he chem caI[&Fi terature. For

err]H err]

exanpl e, the preparation of conpounds of the formula .
wherein Rerr] is G[eKR? TH¥ay be acconplished usiRfy ridie £ di) owi ng reaction
sequence, begi nning with comrerci aI |y avai I abl e N-tert but oxycar bonyl
pi perazine (Vl): 20

The foregoing conversion of compounds of the formuia VA to those of the formula IVB
may aiso be achieved using phase transfer catalysis conditions as described by
Takahata et al., Heteroovcles, 1979, 12{11), pp. 1449-1451.
'~ The compounds of formula R'H used in the preparation of intermediates of the
15 formula lll are readily available or may be pi'epared using standard methods of organic
" synthesis known 16 those skilied in the art and adapted from procedures disclosed in
the chemical iiterature. For exampls, the preparation of compourxs of the formuia A'H,
wherein R' is G', may be accomplished using the following reaction sequence,
beginning with commercially available N-tert-butoxycarbonyi piperazine (Vi):

20
COD| 8u COOt ~Bu
(Rlz) Ep ——— E") esmatr—— [}(RIS)
N
25 (R13}, Lo
vl | oI 6

Alkylation of the compound of formula VI with a compound of the formula R®Y wherein

' 30 " Y Is defined as above and R’ is (C,-Cy)alkyl, aryi-(C,-C,)alkyl wherein the aryl moiety
“is phenyl or naphthyl, or heteroaryl-(CH,),, wherein q is zero, one, two, three or four,

and the heteroaryl moiety is selected from pyridyl, " pyrimidyl, benzoxazolyl,

benzothiazolyl, benziéoxazolyl. and benzisothiazolyl, in the presence of an acid



[err] Al kyl ati on of the conmpound of formula VI with a conpound of
the formula Rlerr]Y wherein 30 Y is defined as above and Rerr] is

(derr]-derr])alkyl, aryl-(C2-Clerr])al kyl wherein the aryl noiety -is
phenyl or naphthyl, or heteroaryl-(CH err])[err], wherein gq is zero, one,
two, three v 9%35867, and the heteroaryl noiety is sel ed’wdnmlom%pyrl dyl ;
pyrim dyl, benzoxazolyl, . benzot hi azol yl, benzi soxazolyl, and -

benzi sot hi azolyl, in the presence of an aci d _ _ VO 97/ 36867
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scavenger (e.g, sodium bicarbonate (NaHCJO err]), potassium bicarbonate
(KHC®), sodi um carbonate (Na[err]CJ err]) or potassium carbonate

(K[ err] CO escajenger i(ega sodium bivatboente (NaHCO,), patassiune thicatbartaten (KHEMYr at ur e

f about 10 t t i1
Sl eﬁdotJ he i Jrleacra“{"'lrr\e g?%pg?ﬁ#’ or rrulp(tas J@Fipm %@nog{ agaf H{G¢°§L i ?E?‘Pr %°|‘fg'§<;‘?°2'ar b\cl)mnyl
5 group cass wtmdn@ﬂmumﬁ@mﬂdﬂb tc @hditt the refiuxdemperaBre phthecet i ¢

Compl ote, Sl ARSI ferAghse dR il W, AR P! thd e ARG chbon

tet rahydﬁopgrpwame kep amwhsm«ys-aaowdlc congliiens; e.a.. hpari pestic aeidber
prepar ed f refcolioRSTRAR AN HERHSon liddaa'ts b6 eIpIR.21 | Y avail abl e, as

dep| cted in Schepe 2. Referring to Scheme 2, the conpound of formula 10 11|

i's first convert&upoHngs of ‘BFMEH’H“@?’G@PWG%‘WWRYH@"&P’ pipgridingand o X v,
wherein P R2isr afogsﬁr&ﬁ belprepied ﬁemmmwdzaaéﬂ@ba%.a{.s@hﬂmqw ety,

FOC R Y- RN RPN IE0 L A STy NS
met hod desch istfiest doyvehaﬂ intCa pmtat:tedlaldah&de 6hkstoneSolcthe fakMGia, XIV, whepgin P44, by
rlgf | ;ﬁlh;gr g’uéﬁgenzene vk %&a@gg%ag&a%g%%p %ﬂéﬂggﬁyﬁﬂﬁngﬂ;g: dI "
Wien R er r]ingiie art. For example, the 1,3-dioxolane derivative of the aldehyde or ketone may be
prepared according to the method described by J.E. Cole gt al., ,J. Chem. Soc., 1962,
pp 244, by refluxing a solution of the aldehyde of formula I and 1 ,3-propanediol in
15 anhydrous benzene with a catalytic amount of p-toluenssulfonic acid. When R? of
formula Il is not hydrogen, the ketone can be protected using an appropriate protecting
group. Appropriate protecting groups can be chosen from many such groups based
on the presence and nature of the' substituent X. Examples of suitable protecting
groups may be found in T.W. Greene, Protecting Groups in Organic Synthesis, John
20 Wiley & Sons, New York, 1981. The most preferred protecting groups are those that
are resistant to catalytic hydrogenation (e.g., 1, 3-dioxolane), which would therefore
allow for the subsequent reduction, if required, of the carbon-carbon double bond of
the tetrahydropyridines of formula XVI _
_ Compounds of the formula XIV can then be treated with vinyistannanes of the
25 formula XV, for example, -BOC-4-tﬁm¢H1ylstannyl~1 .2,5,6-tetrahydropyridine
{BOC=tert-butyioxycarbonyl), in the presence of a catalyst, to form the corresponding
compound of formula XVIA. Palladium is the prelerred catalyst (for example,
{PH,P),Pd or Pd,(dba),), wherein dba=dibenzylideneacetone. This reaction may be
~ carried out as described in "Palladium-catalyzed Vinylation of Organic Halides*® in
30 Organic Fle'action Vol 27, pp. 345-390, W.G. Dauben, Ed., John Wiley & Sons, Inc.,
~ New York, New York, 1982. |

Compounds of formula lll where R’ is plpendme (G’) can be prepared by
cataiytic hydrogenation of the tetrahydropyridine of formula XVIA from the previous



formula I

I s not hydrogen, the ketone can be protected using an

appropriate protecting - group. Appropriate protecting groups can
chosen from many such groups based - on the presence and nature o
substituent X Exanples of suitable prot ecting groups na be fo
T.W G eenewd»ms857t i ng Groups in Organic Synthesis. John QGX'

New York, 1981. The nost preferred protecting groups are those that
are resi_stant to catalytic hydrogenation (e.g., 1, 3-dioxolane), wh
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Conpounds of the fornula XIV can then be treated with
Vi nyl st annapla@rap‘h bdirtg Bfanddrd methads ROGwIT iprthe eatagph@rally using paliadium on

(BOC=tert- 5t F)c%??é%?%mkﬁll ufgm? ﬁ%&%gggw cépy‘f\béun%g orm?la cl)B f .gr“m t he
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SRAvertas iR THANRIOtBCIA ketone araldege ol e =N wigg qap

y &

npounds of formula

alytic

ally

‘using papl aﬂllmm@hthe techniuies descsibbdnin Griiens,\fot exainpid, stiing Aaolution ofthendi ng
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a protic adiegrssuch as acetlc acid or HC . Acetlc aC|d I s preferred.

pr.otecti ng
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for use in preparing compounds of the formula i wherein R is a group of the formula

in an
Wi t hout
5 The
of the
rring

&@c acid

group
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oric
f the

G? include, for example, carbonyl derivatives or alkylating agents {e.g., 1-B0C4-

piperidone). in the case where an a_ldehyde or ketone is used as the electrophile, the

‘hydroxy group must be removed from the intermediate of formula XVIll, as depicted

- 25

30

below, in order to form the corresponding compound of formula Iil.



15 butyllithium preferably butyllithiumin an inert solvent, as shown in’

Schenme 3, to form ~ th internediate lithiumanion of fornmula XvII.
Sui t abl e solvents for this reaction include, for exanple, ether or
tetrahydrofuran, preferably tetrahydrofuran. Reaction t enperatures can

range from woeasessilO[err]C to about O[err]C. The- i nt er medp@motidons um
anions of formula XVII can then be further reacted with a suitable

el ectrophil e, selection 20 of which depends on the presence and nature of

the substituent. Suitable electrophil for use in preparing conpounds
of the fornula Il wherein Rlerr] is & group of the fornul a

i ncl ude, for exanple, carbonyl derivatives or alkylating agents (e.g.,

1- BOC- 4- pi peridone). In the case where an al dehyde or ketone is used
as the electrophile, th c hydr oxy group nust be renoved fromthe
internedi ate of fornmula XVIII, as depicted 25 be|OM/ in order to formthe
correspondi ng conpound of fornula [l 30 _ WD 97/ 36867
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’ 3 i

XVIII [11
. (R1=62)

This step may be accompllshed by one of several standard methods known in the art.
Fbrammnﬂe.atmomubmwddemuﬁw;sud1asztmehmmlanbe;mqumuland
removed by free radical processes, both of which are known to thosé skllied in the art.
Alternatively, the hydroxyl group may be removed by reduction with a hydride source
20  such as triethysilane under acidic conditions, using, for example, trifiuoroacstic acid or
boron trifiucride. The reduction reaction can be performed neat or in a solvent such as
methylene chlori_de. A further alternative would be to first convert the hydroxyl group
- to a suitable leaving group, such as tosylate or chioride, using standard methods
~ known in the art, and then to remove the leaving group with a nucleophilic hydride,
25 such as, for example, lithium eluminum hydride. The latter reaction Is typically
: performed in an ingrl solvent sueh_ as ether or tetrahydrofurén. Also, a reducirig agent
may be used to reductively remove the benzyiic substituent. Suitable reducing agenté
include, for example, Raney nickel in ethanol and sodium or lithium in liquid ammonia.
Another alternative method for r_e'moving't'he hydroxyl group is to first dehydrate the
30  aleohol of formula XVIli to an olefin with & reagent such as Burgess salt {J. Org. Chem.,
1973, 38, 26) and then to catalytically hydrogenate the double bond under standard
conditions with a catalyst such as pailadium on carbon. The aicohol may also be

dehydrated 1o the olefin by treatment with acid such as p—toluanesulfonxc acid.



[err] 16 This step may be acconplished by one of several standard

met hods known in the art. .For exanple, a thiocarbonyl derivative such
as a xanthate nay be prepared and - renoved by free radical processes,
bot h of which are known to those skilled in the art. Alternatively, the
hydr oxyl gr ospomssgébe renoved by reduction with a hydri de REIBEOPFE such
as triethysilane under acidic conditions, using, for exanple, *
trifluoroacetic acid or boron trifluoride. The reduction reaction can
‘be perforned neat or in a solvent such.ms nmet hyl ene chloride. A further
alternative would be to first convert the hydroxyl group to a suitable
| eavi ng group, such as tosylate or chloride, using standard nethods .
known in the art Compdutdscol the formuies éil whereincilvis 3 andh B isnhydrogemecan bephi | i c
hydride, 25 _s f or__exanmpl. Lt DL ] “hyar i de.o 2 ter .
reaction is Q%eﬁtggﬁ}ﬁ?/ the m’%@?‘%@?ﬁﬁ&?é\méﬁg%ﬁgggh %@n‘?ﬂ%%grﬁ -ags]ee er or

t et r ahydr of & asothat then hydnogeniby napcting:them with agpmpoundseithe dormuta R el v

renove .t he Q@g@ﬂ*&ﬁ%}g{eﬁ% w{?ﬁ%ﬁ@gggf&g iuvipgents .~ include, for

exanpl e, Raney nic odiumor ITthiumin |iquid amoni a.

Anot her &8 t er nat Mpeswindiratediathernvisndhe Repssyre of pephuxd\the ahaygteadtionsisimot st
dehydrate t kgt Gaﬁ&atypdheeéaeii&imhseg%ddaéﬁta réste!of albbitdns td &gt such

as Burgess salt (J. O g. Chem 1 , 38, 26) and then to catalytically
hydr ogenat e H®e @'%So?fﬁhlﬂt?b’eﬂt agbigng Rregsure (aboyhane AtHCEPHREl a cat al yst

such as pal | adi UTheeofipolfde of[the FBMAEIEC IwHiEh arél SddicoM nature(@b)edpaie®rt O t he
%eg;? 3gé6t7rf§r%;[ir§rge 2 wi etvgrigglog d?fpe(r:ehnt Gatd Mlv‘éﬁgﬁs #:u'goarruccarf%:lc Iordg'aJ'nine acids.

PCT/ | BO71®0@®REough such salts must be pharmaceutically acceptable for administration to afithals,
Conpounds of;, . . rei i rrl. i ogen
can be ltc'%) %&%’E ?%‘%t’%k%ﬁ%&%??@'ﬁsﬁﬁ Jnﬁ °§'8%‘5ﬁann‘§§h qb%"!'h@.w ryﬁ a lll
wher ei n R[] erredctipg mixtereres acpiwrmaceuti¢iiliy unhcdeptablsisalt ant thenisjraply genvetithe eact i ng
themwi th a;aRrMma F;&r ﬁ:ﬁ!" . Ufcfind b for :
preparing co ounggq%?{etﬁ%e orrr% %kamaﬁt UAT 658 'Fén | cat égx&

ot herwi se, tSHEsqRuestly gosver the fresbere to Rehamazeuticali-accepiablp acid eddition salt.

critical 15 Gonneradid additionaite 30t ase Lbmpoltdls of Bl A& lioR arereBbRSirepated’ about
one to about e at nospheres, preferabl t ambi ent pressure (about

thr a
one at rrosphé’fyﬁe.‘ﬂngg‘e ase compayp W&WVMQ%M‘HPWMMWEM basi ¢
in nature arminempértdrgaric acid in an’ &jusbdscivent MOdNAY or@i X sGifablél drg@iiesdivent t s

W Eh vari ous, i 0oL A3finSoidr Sin@ic] Ubsh Ssrefiilvaporation of the solvent, the desired solid
_saltis obtained. ' |
20 The acids which are used to prepare the pharmaceutically acceptable ackd
addition salts of the base compounds of this invention are those which form non-toxic .
acid addition saits, j.e., saits containing pharmacologically acceptable anions, such as
hydrochlorid_e, hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or
acid phosphate, acetate, iactate, citrate or acid citrate, tartrate or bitartrate, succinate,
25 maleate, fﬁmarate, gluconate, saccharate, benzdate.‘ methanesulfonate and pamoate
[i.e., 1,1-methyiene-bis-(2-hydroxy-3-naphthoate)] salts. | _
Those compounds of the formula | which are also acidic in nature, e.g., where
R* includes a COOH or tetrazole moiety, are capable of forming base salts with various
pharmacologically acceptable cations. Examples of such salts include the alkali metal-
30 or alkaline-earth metal salts and, particularly, ihe sodium and potassium salts. These
“salts are all prepared by conventional techniques. The chemical bases which are used
as reagents to pfepare the pharmaceutically acceptable base salts of this invention are
those which form non-toxic base salts with the herein described acidic compounds of



10 Al though such salts nust be pharmaceutically acceptable for

adm nistration to ani mal s, it is often desirable in practice to
initially isolate a conpound of the formula I fromthe reaction

m xture as a pharnmaceutically unacceptable salt and then sinply convert the
| att er baokolfzdsbe free base conmpound by treatnment wth arCTABRHI00TSC
reagent, and subsequently convert the free base to a pharmaceutically.
acceptable acid addition salt. 15 The acid addition salts of the base
conpounds of this invention are readi shy prepared by treating the base
conpound with a substantially equi vaI ent anount of the chosen m ner al
“or organic acid in an aqueous solvent nmediumor in a suitable organic

solvent  tormuigUgh atheiBt hammorbaeéhaael indiiieN thedes ! dirivey apghakban of the
sol vent, the desired soli salt is obtained. 20 The aci ds whi ch .

are used PRATRED) 89'&’“@'??@‘%%‘?1%’8{]% as:spdium, Rotassipmy, alciumiand magnesivm; «  on
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benzoat e, alkwidiarseidibho ohthe agidic mmt:mds and tliq desired alkali metal alkoxide
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sal ts ¢y t[p,&aghg%su,, wnﬁw ,ﬁgf,ﬁ,ﬁf,%m&cpﬁg gns. Exanpl es of
nmet al 30 or a a

such salts include the al kali ne earth netal salts and,

particularly, Fﬁ'@PS'H!H‘uﬂ’l theaforariash andhtaelr pharmpseutically accapiahle; salts: ;) |
prepar ed wramemdoom&nddewﬂwmdﬂhe -aisemalcdamﬁ Aieed udbtRl used

as reagents to.pre ceuti.cal | acce bl e base saJts, of this
i nvent ?on é‘F‘%‘ mgm%ﬁgvﬁgeﬁ{%mﬂﬁ éﬂ?p? Seretenin @ her ei n
des ;:r i be;:l (8HT J} and/amgacatonis 1D(5-HT,) receptors. Tr\&l&\?d &E‘:ﬁﬁ&mds are useful in

PCT/ | v

For mul's 1t Welsment of tymertencion, denression, generalized amjety disorger. photied ey ¢ .,
phar macol cgoroahttbpa aaosish phbble andgt siowpie phobias)i pmﬂnpmwssm syndiroim@m and

magnesi u pngﬂﬂe g&u@p@!mﬁgﬁk t he
correspon ng a?u(? Qor&&J oun (%‘ eous SO ut I on gont al ni ng t he
" desired pﬁbpm'sgmwﬁersoswe@pﬁmmwem ohesity. shemica) dapendeneesit i ng t he
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ernati al so be pr re X|n ower anolic
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same mann as before ei ther .case Etf Obs |ometrdlc abusantities of
e ISeas ‘0,9;» _

reagent s ?F@%f a&;!ea'nemory impairrh nson's
: dementia in Parkxnson‘s disease, neuroleptic-induced parkinsonism and tardive

dyskinesias), endocrine disorders (e.g., hyperprolactinasmia), vasospasm (particularly

25  inthe cerebral vasculnture). cerebellar ataxia, geastrointestinal tract disorders involving

changes in motility and secretion, and chronic paroxysmal hemicrania and headache

associated with vas:.:ular' disorders. These compounds are.also useful as vasbdilators.

' The atﬁhiﬁe »f the compounds of this invention for the various serotonin-1

receptors can be de-armined using standard radioligand binding assays as described

30 inthe literature. The 5-HT,, affinity can be measured using the procedure of Hoyer et

&, (Brain Res., 1986, 376, 85). The 5HT,; affinity can be measured using the
procedure of Heuring and Peroutka (4. Neurosc 1987, 7 894)



- These conpoln s are a

10 in order to ensure conpl eteness of reaction and maxi mum product vyields..
Conmpounds of the fornula | and their pharmaceutically acceptable salts
(hereinafter also referred to, collectively, as "the active conpounds”) are .

usef ul psychot her apeuti cs and are potent agonists and/or antagonists
of the ser o{yvrReskR (6-HT[err]) and/or serotonin 1D (E¢IT{BSTHOPI6
receptors. The active conpounds are useful in 15 the treatnent of .

hypert ensi on, depression, generalized anxiety disorder, phobias (e.g-,
agor aphobi a, social phobia and sinpl e_ghobi as), positraunmatic stress
syndr one, avoi dant personality disorder, sexual dystunction (e.g.,
prenat ure ej acul ation), eating di sorders (e.g., anorexia nervosa -and
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described 30 in the literatur rr] affinity can be asur ed
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5-HT[err] aindiqvhieaiciiin B8l sucr;)d mlsnspérﬁemskeptaﬁm@wmfmml ng and
Per out ka (J. ur oscr - 1987 894) . WO 97/ 36867
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t Althi

: E]O?T’:)S[enét eqﬁgrﬁ]lgﬁl{y%’ent r?ﬁ%ﬁﬁgbg%@%%ﬁmaﬁﬁfg e Su errat ant i s
t hen di scamammqmmwg%w@mmmpmmmoappvmge Ty 20

vol unes of (aRropyl mmm.ﬁ.)rwarmwmgg?m&f% e fthie miaddire i added 768 S

nutes at 37 err C, after

suspensron IS then re-incubat ed 1 '
whi ch tR B‘ﬁ"dﬁ? B%ﬁ‘l'Pr prd, dbe) regiliing suspamsion) if) vortax urei & ut.es and
t he super naramgedoux:arsﬁe@mehmrﬁsdes B! isdubafB i e&hmmgehmﬂb@i am

for 30 minutes at 25°C. After incubation is complets, the suspension Is filtered using

glass fiber filters (e.g., Whatman GF/B-filters™). The peliet is then washed three times

with 4 mi of a buffer of 50 mM TRISehydrochloride at pH 7.7. The pellet is then placed

25 in a scintillation vial with 5 ml of scintillation fluid (aquasol 2 ™) and allowed to sit

overnight. The percent inhibition can be calculated for each dose of the compound.

An IC,, value can then be calculated from the percent inhibition values. _

The activity of the compounds of the present invention for 5-HT,, binding ability

can be determined according to the following procedure. Rat brain cortex tissue is

30 homogenized and divided into samples of 1 gram lots and diluted with 10 volumes of

(.32 M sucrose solution. The suspension is then centrifuged at 900G for 10 minutes.

and the supernate ‘separated and recentrifuged at 70,000G for 15 minutes. The
~supernate is discarded and the pellet re-suspended in 10 volumes of 15 mM .



10 is resuspénded in 150 M of a buffer of 15 nM TR S. hydrochl'oride (HC)

cont ai ni ng 0.01 percent ascorbic acid with a final pH of 7.7 and al so
containing 10 pM pargyline and 4 mMcal ciumchloride (CaCl[err]). The
suspension is kept on ice at |east 30 minutes prior to use. o

The i nhi bi wyemsgmat rol or vehicle is then incubated accor HcIparooorée
following 15 procedure. To 60 pl of a 20 percent dimethyl sul f oxi de-
(DVBO)/ 80 percent distilled. water solution is added 200 pl of
tritiated 5-hydroxytryptam ne (2 nM n a buffer of 50 1\

TRI'S. hydrochl ori de containing 0.01 pelzcent ascorbic acid at pH 7.7 and al so
-containing 10 pM pargyline and 4pM cal cium chl oride, plus 100 nM of

8- hydr oxy tRiSé¥ydroc %ﬂ gﬂ% aw&;s%gﬁééﬁ RSNoRBd 10 HASENA R 15%3&%% gine. To:

L

this mxturels a ovi ne caudate tissue n
resul ti ng8s¥feiite WB@Q‘%&@%I“E‘B‘%?‘?S&P@‘ES"’“ is consifned 8 TR 0WGIOE NS on.
The suspens hmﬂnéssaﬁdma samaaﬁ&rwa anfehakum ﬁ&@ﬁ@ﬁeli@ﬁ’& Resuspende'in 30

m nut es at 25[erré°’% After incubati he susp en5| on is
filtered ey of %E&W‘%’%\b"ﬂﬂ# Bt "('é°g"t='"'ma'i s ol ichiodda [ err]) .
%espﬁls:jehm?] f:d1hpacum5dsgdgtcgim 'L'l'lhﬁﬁli‘slsue is swdﬁhatélﬂlobcajnﬂar dad{ fiér arpf S0 M
ydrochl ori de_at et t hen pl ac
scintil | aPXREGMPN g USW"SE%‘TD{WTCM‘ ﬁ"?ﬂ?'b“( g@ﬂﬁé”’*io[‘@?r]) and
al | owed t pargyline and kepten iteght .. The percent. i nhibition can be cal culated for -
each dose of t oLln . - . u t hen Iat ed
fromthe per ceﬂ?e :ﬁg%b#t ﬁl'g?l "\'/%Pﬁég_ L&%"J ";t‘he ?oflﬁgﬁ'm CPR’W‘?'{P ‘of _
conpounds midralitere ¢frcasbral, inhibitent orovehicte (6 paftprtr DMSDI fircd ngndwhﬁdn) is can
be detgy e r qu%f“ ex tissue
s 30 hghDGem zegiaﬁ %pddéapg{; T%ﬁi%gs ES'Q’(SPQ? g a{as(ﬂ and’cg uted with
10 vol une§orgentration of 15pnhyine bufes of §Q>mM Rehyerashlondp etpli @7 ¢ontainiag
cent 1 Uganf‘calpchiBiidel @.01 gitkeRPascorbic 85 shi ettt "7d fus iR and

recentrifuged at 000G for 15 m nutes supernate 1s discarded

and the plfncedded. ﬁ%gbﬁﬁmnﬂmwofea%@ &Psmﬂemis vortexed to ensure\n)
97/ 36867 homogeneity. The suspension is then incubated in a shaking water bath for 30 rmnutas

PCT/'1 BQ7/ Q
TR'S. hifir BLRFSPt cThe, spiion de than, Stwred. shed twien Mt ool 0N e for 15
m nut es  TRISehydrechidide dtt pH 7.5rcontairing) 464 mM of sodiwh@inndbha’mwm on is

ool t1 ng ieRlenl clistes r sach coshef fhebbriooufe cdnbfy GrRRRT, e i “oc- The
TRI S. hydr etsheaigutated fromthe pergentdntubition values. mM of cal ci um chI oride 5 and
0. 01 percent avh@bbinbodedt foffidal bRt BresdntinRinfish Alscriddl] iR ihd iidiihg | T cady

for an erime he ti1ssue ca wedlmTedlater prio to-use,
di | ut %P vviEf‘H“& pvere assayed {9y ISt And &Elio affinitycusing the aforementionpd (i ssue
i's then i prodeatme. AfeasHedmhbdunds Bﬂuﬁ:ﬁH'Qﬁ, %Wé&'hﬂfo&-ﬁi’%ﬁﬁnﬂy

icle (1 percent final

so§ dess than 1.0uM for 5-HT,,
The agonist and antagonist acuvlties of the compounds of the invention at 5-
- HT,, and 5-HT,; receptors can be determined using a single saturating concentration
25 according to the following procedure. Male 'Hﬁrtley guinea pigs are decapitated and
5-HT,, receptors a_re_‘dissa'ct'ed out of the hippocampus, while 5-HT,, receptors are .
obtained by slicing at 350 mM on a Mcliwain tissue chopper and dissecting out the

mcrollters control i nhi bitor or ve
concent r a8

substantia nigra from the appropriate siices. The individual tissues are homogenized
in 6 mM HEPES buffer containing 1 mM EGTA (pH 7.5} using & hand-held glass-Teflon®
30 homogenizer and centrifuged at 35,000 x g for 10 minutes at 4°C. The peliets are
réesuspended in 100 mM HEPES buffer containing 1 mM EGTA (pH 7.5) to a final
protein concentration of 20 mg (hippocampus) or 5§ mg (substantia nigra) of protein per
tube. The following agents are_added'so that the reaction mix in each tube contained



10 prepared at various dosages. To this solution is added 200pl of
tritiated DPAT at a concentration of 1.5 nMin a buffer of 50 nM

TRI S. hydrochl oride at pH 7.7 contai ni ng 4 mM cal ci um chl ori de, 0601
percent ~ascorbic acid and pargyline. To this solution is - n_.added
750 pl of tiVWAYW6BHd the resul ting suspension is vortexed W@*\Q’E’P@%
honogeneity. The suspension is then incubated in a shaking water bath for.
30 minutes 15 at 37[err]C. The solution is then filtered, washed tw ce

with 4 m of 10 mM TRI'S. hydrochl o®88de at pH 7.5 containing 154 M of
sodi-.um chl ori de. The percent inhibition is calculated for each dose of
t he conpound, control or vehicle. I1err] val ues are calculated from
t he percent 2-|0nhMtM9¢lﬂrﬂ S/mMATER, 1.0 mM cAMP, O.5ThM IBMXptumdiphesphesreating. | of
t he .present -‘Jpqﬁgd rSQIHR sayed
for 5-HI[ erg;“ err kﬁfﬂl ni tt1b§‘s"|(“(r$i I%-2’:2)91('3rr\9nt | %ﬁgdﬂﬁ&p(ﬁs
procedur es Wew Eagiand) P‘PUQF ?’GPB!‘P]" is inifiatedrhythe agditienpt or

5-HI[err] aﬁédu@'té ¥:I|comzedfﬁﬁléroh)§5%ﬁé tisicate) BEaDOL 18P hiutex, "Ezcﬁrtuﬂe _
affinity. oni st and antag‘(%?(lst activitjes

corrpound§ ofeceiyes ?ﬂ#&ﬁ'ﬁ?‘@n‘gf"- irug or buffef (& 10X finghjcanceryratiop), 1%%!‘&‘(5 can
be determni negomaldaguwariutﬂ@kﬁnﬂaiouémmwmwkﬁh WMZﬁmJ &ﬁfc@ﬁtﬁhﬂﬂﬁ) to the

follow n rtle ui.ne ec ed
5-HT[er r]g péﬁ‘i%&&ﬁ?‘ﬂ?&'&?‘?&@éﬁ%’%d‘?‘* ﬁ’"”?’hgf g%@ﬁ\?g%sb a\&%ﬁ‘F’gﬁS" Pherr]

receptors aneoul 2% SDS; b.Bmed cAMP siS mMrﬁg'PaﬁnmaﬂeonWhiug 40,000 BpmqTH]-cAMPS ue
chopper and,gi ' lara _fromthe riate
oIToes. TneW DGR, RET276 - NG Enoteng NUBERANS ifrbiethé recfl of EnAPRLAE ; O
‘cont ai nity thergaiunews Thetsepargtion of [ngl-amand{’l‘im sscmpished esing U180

h it I | et
a?(ramgenl Z(ratrasus dcog@hbhfnﬂfé?dl Mcont [ n'g& MW?%HW; 5)e .
‘to a final qumﬂﬁwbxkqwm&wmm Mwmmqnppmmow@
(substanti 2OM-9PRY 16 5-ATQ! RbEPIOR! and 320t MRS-HT G EPHT, OVicapoRdC Pefel © added
so that the reaction mx in each tube contai ned WO 97/ 36867
SeT/ 1 897/ 0olibHions By the test compounds are then caiculated In relation to the inhibliory.effect

2h0 mr\]/l MsCl pE(R)M8-OI8-DPATHOI/SHAT ,, Tedbpiors ?AMPIT?:E- kvbBﬁﬁfcrle’hﬁloolvbvmal of

osphocr ea | S

8. 6-2 m cr oéé‘t?ﬁ%@dmig%f%f‘iw &ifﬁ%ﬂ@&"xﬂa W':‘E?ﬂaand
Nucl ear) . | increladion tothe S2inM agomist éfféct. t he addi tion of tissue to
siliconized mcr ach
tube 5 recei ve@%%ﬁ%i%%%%%%%&%%ﬁ%ﬁ'ﬁ
concent r at i 8hp:HTioagowst-induced hypathemnistin uinesf digs accardingtofthadbllowing

concent r&y | 8Rceddr@PL forskolin (3 pMfinal concentration) - and 40 pL of
the preceding reaction mix. Incubation is term nated by the addition .of .

100pL 2% SDS, 1. Malewjartieymuines pigsiamrChasies River weighing 250-2 5 ams o arjyal
[[err] H cAVend Smwgraﬂs/m:lg,'\ﬁﬁe%ub]&'&% BNO&RAmBRC | 18R Juirted gigyi t or

the Tecover greot'uo segpum{er standard laboratory conditions on a 7 a.m. to 7 p.m. lighting
schedule for at least seven days prior to expoﬂmamaﬂon Food and water are available

25 ad libitum unti! the time of testing. _

' The compounds of the invention can be administered as solutions in a volume
of 1 ml/kg. Thé vehicle used is varied dapending'on compound soiubility. Test
compounds are typically administered either sixty minutes orally (p.o.} or 0 minutes _
subcutaneous {s.c.) pribr to the 5-HT,.,- agonist, which is administered at a dose of 5.6

30 mg/kg, s.c.. Before a first temperature reading is taken, each guinea pig is placed in
a clear plastic shoe box containing wood chips and a metal grid floor and.allowed to

. acclimate to the surroundings for 30 minutes. Animals are then returned to the same

shoe box after each temperature reading. Prior 1o each temperature measurement



10 the colums. The separation of [[err]P]-ATP and [[err]P]-cAMP is
acconpl i shed using the nmet hod of Sal onon et al., Analytical

Bi ochem stry, 1974, 68, 541-548. Radioactivity is quantified by Tiquid
~scintillation counting. Mximal inhibition is defined by 10 pM (R)- 8-

OH- DPAT f ofyoy7lslddeer r] receptors, and 320 nM 5-HT for 5- HTperndsrnomeept ors.
Percent I nhibitions by the test conpounds are then calulated in .
relation to the inhibitory effect 15 of (R)-B-OH DPAT for 5-HT[err]
receptors or 5-HT for 5-HT[err] recepiors. The reversal of - agoni st
I nduced i nhibition of forskolin-stinulFated adenyl ate cycl ase activity is
cal cul ated inrelation to the 32 nM agoni st effect. The
compounds dabn bhifhal @Al haB wiRbnd Rhfd 1o SoQbodrll perit. AGigik! thimigHendit agoni sm
of 5-HT[err| agonist-inhduced hypotherma in guinea pi accorgl ng.to the

follow ng a singjcanimplprobe is us f°”°""M¥‘E'°FﬂN‘*‘P?WQ§Eﬁ- S@& peokesis Megm Charl es
River, weidyBamliiexibis rich WkPER ofSkydip! I ThltemperaturdskoBE f-iRditeds?d®. itb t esti ng,
serve @s subjects in the experinent. The quinea pigs . are housed under
st andar d I”é?)(ﬁ?%‘t"ﬁr?‘dcmgi‘?'?’ e %sawdarﬁrqm' 4 ‘bﬁﬁ’ﬂ receing jgobtained.gchedul e
for at $eawsmpeniteres drythemrdcordedp experinentation. Food and water are
avai |l abl e 25 dlibitumuntil .the ti 0of testing. : . The .
conpounds ' of tﬁ'é Prch RETROMEH %‘Rﬁ"_'ﬂgﬁﬁ'dﬁqﬁf's‘{“@ ;fsﬁl SemaeTaiire reading §o1 une
of 1 m / kgnadehst -SEininutes, thedekticompeund:is gilenat domginates enda additicral 0 | i ty.

Test r pi Ly adm ni r l: S, %t ' s orally
(pro.) or "PMES Tapao W ik UG, ibedl 3 BloR aefdiiplpctin b et dply

agoni st, \Wemperatusescateitalientdd; 62l 120 and P40 minijtesla®r.30 ny/ kg, s.c.. Before a

first nper at E@g,\' i ""ﬁ‘gﬁ’“q i EP‘ &g 8 a@%##“ a
cl ear E) astic !’E,%g" 0X %g'ﬁt al ni ng wood ¢ %sJ1 nd agrr%%gtlfne ri oor and

-al | owed t geeding isoede AR miputesc The test grmpavnd end 540, arogNofal s are
then ret ur@felferity nd diRperatures WO kbR &t 80, (60! 18P4HY 40 TRRGIRS Wi, r eadi ng.
Prior to each tenperature peasurement WO 97/ 36867

PCT/ | BO7/ 00076 are analyzed with two-way analysis of variants with repeated measures,in
each ani neNevirfiar-Kéuis podttiod antlyls.one hand for a 30-second period. A digital
' i | . a

t her nonet er wi th a snal i.mal obe is used for tenperature

measur étent s. 'ﬂﬁg‘ﬁ%(?ﬁg"‘?’m%'m’gﬁ°%mwgﬂ pel 8s raipaagemtt oooxy
tip.. The tbyniestingfthe axtenitbavhich they enimizcsufnatriptar intcontracting ithee degisolstednd hel d
there for ' i | recQr&i o bt .a

raper at o EnETARNAR bl BE A el blh, 63 eitads?, @01 s 1io0m The
a " pr e- dr uaffecteandie blecked by anethiothepinca known serotonin antagonist. Swaatriptenises, t he

Foading | SEundS vh kel A “‘ﬁ‘;ﬁ%%““%wgmﬁhm% es
and 20t cappRicavascuiar msistange dm thepanesthetizerhdegyd Tha phammacelogical hasis of
sumatriptan efficacy has been discussed in W. Fenwick et al., Br. J. Pharmacol., 95, 83
(1989). | - | .

Serotonin 5-HT, receptor affinity can be determined by the in vitro receptor

_ binding assays, as described for the 'S-HT-, . Teceptor using rat cortex as the receptor

25 source and [*H]-8-OH-DPAT as the radioligand [D. Hoyer et al. Eyr. J. Pharm., 118, 13
(1 985)] and as described for the 5-HT,,, receptor using bovine caudate as the receptor

. source and [‘H]se.rotonih as the radioligand [R.E. Heuring and S.J. Peroutks, J.
Neuroscience, 7, 894 (1987)). Of the active compounds tested, all exhibited an I1C,, in
either assay of 1 yM or less. o ' '

30 The compounds of formula | may advantag_éously be used in conjunction with
dne or more other therépeutic agents, for instance._ different antidepressant agents such
as fricyclic antidepressants (e.g.. amitriptyline, dothiepin, doxepin, trimipramine,
butripyline, clomipramine, desipramine, imipramine, iprindole, lofepramine, nortriptyline



10 | n subcut aneous screeni ng experinents, a pre-drug baseline

t enperature reading is nade at 30 nminutes. The test conpound and
5-HT[err] agonist are given concurrently and tenperatures are taken at
30, 60, 120 and 240 m nutes |later. ‘Data are analyzed with

t wo- way anawparsessf vari ants with repeated neaures i Y‘R%Wﬁﬂ?ﬁ‘?{‘eul s
post hoc analysis. 15 The active conpounds of the invention can be:
eval uated as anti-mgraine. agents- by testing the extent to which they
mmc sumatriptan in contracting the ggg isol ated saphenous vein strip
(P.PA. Hunphrey et al. Br.J.Pharntol., 94, 1128 (1988)]. This ef f ect
can be bl ocked by nethi ot hepin, a known serotonin antagoni st. Sumatri ptan
is knmrbmp{vmud)lseioubmhme tdmaau fsHibIORS (€., ﬁéogmbm.carwaeﬁéaﬂdumes a

sel ective increase in. 20 tid Fesist ance in aé‘het i zed
dog. - The: pHEPHEERITIEA] o B Crepreke WbaGin (.55 VBT €

‘di scussed ian ‘parcxetine),c landfor awith Bntipatkinsenmnnagents, sO¢h &3 dopamir(dt@GQ)

- -Ser ot oni t -

Ceceptor | SnrRhionii SEMD (o isbdhcnk, FRibrlty ILaREbARE it 4 B g or usi ng
rat cort®x decarbmyiasedoijbitar €8, benserazigenrtajtidapal qm@dmmmmg _

di ol D d
vecer ) vea e PR W p i ey awag&%?ﬁ&rezepﬁzr
sour ce and inyentien ppvesk the: Waei ¢f & sompeundsef ganemh frmula ) onephysicjogieallys. J.
Per out ka, Jaeceptable NN apsamaﬁ&m? in &%nﬁ&%%?&aih ortel ol M6rethdr iferaetiiE UNdS

tested, all exhibited an I (Jerr] either assay of 1 pMor-less. 30
The. corrpourﬂ%‘“ﬁf formula | may advant ageously be. used in conj unction with
one ormgpe ot herddﬁﬂioinﬁﬂﬂbﬂﬁeﬁﬁﬁﬂhhn&% sta0KvallfladcepiaBléisafd the@en essant

Gothi opi n. lngRapinAlon Wtk B el dwg‘m@ipgévon@ﬁ am”'%Mné

desi pram negr paropeating), nErefergily lsdmhlhe.l obre pr pivanmaceutiosllyr aqmepidbhe:att or

\é\g.r/grgggfggc&%norph thaereof (the combination of a compound of formula | with a 5-HT re-uggsk ' or

protriptyl nmpnormwmxm mwmmmmwomagausmmwmmw
phenel zijge gy yt&efw(&%?( HoltHaAElor Preveniln 'of- i or(e- 0
ser |'uoxet1 n W t

f I uvoxam ne par oxetl ne an or

ant i par ki ns@ﬁ?ﬁﬁ'ﬁ"'&@éﬂh@h%W‘MMFWOWMW%WFM%M s
(e. 9., |evosipeAensiinebigprasdion, | an&ﬂmaﬂﬁ&?%w phoBRE | giitffadinaticstress

decar boxyl ase i nhi bi tor e. sera2| de or carbidopa, or with dopam ne
agoni st sypdgpme, BY%‘?RS’&P?’S‘P’? ‘W‘!‘Eﬁ gysiynstigs, disqrgers
under st 0od drentical hdependeneies, dusterrhaﬂhm figreinie; PG, ARRReifersl Wund of

G o et Lo 4 B e e e L. i
amnestic disorders, and'age-asso_ci_ated memory impairment), Parkinson's diseases
(e.g., dementia in Parkinson's diseaée, neuroleptic-induced Parkinsonism and tardive
dyskinesias), endocrine disorders (e.g., hyperproiactinaemia), vasospasm (particulesty
in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders involving

25 changes in motility and secretion and chrontc paroxysmal hemicrania and headache
‘associated with vascular disorders.

Serotonin (5-HT) re-uptake inhibitors, preferably sertraline, exhibit positive activity
against depression; chemical dependencies; anxiety disorders inciuding panic disorder,
generalized anxiety disorder, agbraphobia, sirhple phobias, social phobia, and post-

30 traumatic stress disorder; obsessive—oompu!sive disorder; avoidant personality disorder
and premature ejaculation in mammals, including humans, due in part to their ablhty
~ to block the synaptosomal uptake of serotomn



10 Compounds of the fornmula |I and the pharmaceutically acceptable

salts thereof, In conbination with a 5-HT re-uptake inhibitor (e.g.,
fl uvoxam ne, sertraline, fluoxetine or paroxetine), preferably
sertraline, or a pharmaceutically acceptable salt or pol ynor ph

t her eof (t hwoommeémati on of a conpound of formula | wth @CTABN/00EIéUpt ake
inhibitor is referred herein.to as "the active conbination"), are useful
psychet herapeutics 15 and nmay be used in the treatnent or prevention of
di sorders the treatnent or preveggion of which is facilitated by
enhanced serotonergic neurotransm ssion (e.g., hypert ensi on,
depression, generalized anxi ety disorder, phobias, ‘posttraumatic stress

syndrone, avoi d@ﬁﬁadpSfa?&n@'at&V mldeﬂoscﬁswa\e nthene! | ﬂ&gm%ﬁ&d
R m gr ai ne,

di sorders, obesit eni cal dependenm es, cluster

paih, A zh%‘?'na?s’@/’d%&sﬁ ot 20"% &s‘?%“&l?ﬁ’pﬁﬂ%ﬁ/é"m% dressporate iy

L

di sorder, retsrormce .dutsem}euys (e. g derrent I a, ammestic di sorders, and
age- associ at ed ry_jnmpair jnson's diseases denenti a
in Parkinson's %@%a B‘J nﬁg Eed’sP FeRrgsRestn Al t&!‘g?‘(/

dyski nesi apharmacciogical ipeopibirtisar cka rbis 4dexgnnaldwoﬁbﬂroak E(c)t(gplsflwl which RS OSpasm

(Pert 4! it K, b

secr.eti on 2261(3)1686700 (beMbdbenﬂWumbaddehmaﬁabﬁetudymg (aml ated
wi th vascu hi bitors,
pr ef er abl yL@{a '?Hra I ne, ex |%F¥ p05|?°pve ac{)%?‘féa‘mg'?ﬁ%%% essi on;
cheni cal dWeWét)e@)WxWMPQ@MP&hMW@M@WM _
gener alqioZ eglrAptsing i mite HNNL (3) tREOKEA Wﬂhﬁ?glaﬁ?%hom a,

|

and post- 30 traumatic stress di-sorder; sesslve co der

avoi dant petRehigmopmph ISP(!!‘!FW"’“"%'M"MMM apfl 49 %&Mﬁywbﬂ‘rml s,
i ncl udi ng tnertptitke oflseérotoRinPAdrbpihephiriie afid dbpdmihe/by s agfoﬁo
EQ?FES??”N e tﬂ'lfeaghty %F&Otacma combination to counteract rgosérggg in

Uni ted St amice Ratventcad, tis3tetbririnetiaccordies td thia mtﬂnbheﬁbﬂ':nbﬁhaﬁ memm cal
corrp05|1r5| op apgzéj.;ﬁ of sertraline for depression and is hereby incorporated
' erence 1n its entirety. Activity of the active

conbl nation as mmbgwmmmmmww&mw corlvovpticnplert i es

&22 bg dgiﬁg w@lnﬁ?wﬁ%gﬂn&co}W%@erl meﬁ? aIThlﬁ'fer apeut IegSI "

226 (3), GBWmem)mwemwv éamry-u etect for/pral; byesal, tintranasal, perenteral)y
studyi ng ({feq.t hﬁwenous, mﬂ%hidsbﬁl&&r%u@&ftﬁﬁbué fb?re‘&élﬁ&hﬁﬂs%ﬁdﬂ&%nh%rﬁﬁcape

froma sw mtagﬁ Por sol t mouse " behavi or despalr" test), (2) their

abi | i t % oSYiteP %1?‘115"‘5'5 ti3tignfy iahalatiop oF ingulfialiglccd behavi oral 10 synpt.oms .in
mce in vivo, (Fdrdrii@kmiritiation, the ShaifacilAcdl ¢6mbbsiticrianidyaiethe fotinast] NY

act| Vi Y for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methyiceliuiose); filers (e.q.. lactose,

25 microcrystalline cellulose or calcium phosphste); lubricants eg., magnesium stearate,

| ‘talc or silica); disintegrants (e.q., potato starch or sodium starch glycolate); or wetting
-agents (e.g., sodium lauryl sulphate). - The tablets may be coated by methods well

known in the art. Liquid preparations for oral administration may take the form of, for

.- . example, solutions, syrups or suspensions, or they may be presented as a dry product

30 for c_ohstitution with water or other suitable vehicle before use. Such liquid preparations
fnay be prepared by conventional means with pharmaceutically acceptable additives .
such as suspending agents (e.g., sorbitol syrup, methyl cellulose or hy_drbg_ena_ted
edible fats); emulsifying agents (e.q., lec‘tthih or acacia); non-aqueous vehicles (e.g.,



of p-chl or oanphet am ne hydrochl oride inrat brain in vivo, and (4) their
ability to bl ock . the uptake of serotonin, norepinephrine and dopan ne
by synaptosonal rat brain. cells in vitro. The abili ty of the active
conbi nation to counteract reserpine hypotherma in mce in vivo can be
det ei m ned woogneisng to the net hods described in U. S. Pat.POBIBITROTS

4,029, 731. The conpositions of the present invention may be
formul-ated in a conventi onal " manner using one or nore pharmaceutically
acceptabl e carriers. Thus, the active g7. conpounds of the invention may
be fornulated for oral, buccal, intranasal, parenteral (e.g.,

I ntravenous, int rarruscul ar or subcutaneous) or rectal adm nistration or in
~a form 20 amohalah eosiy(b“stewlai ahgtwmonaﬂwweahaht&hé (@1g.0methyt of plopylipen.

For oral admpis R maceuti cal conpositions nmay take the form
of, f oY dé%hﬂlzgat%fgb %’?5 a(5’%’30apsul es prepared by conventional neans
wi-th phar maceut i Reslbugcal adm:msi@pn ihe ecompositior may tahe%eabnbiofd’ablgksagent S

. (e.g., preglo%ea};t F?{’%&g’a | '%g"%‘f'tﬁ‘ rnanner poI yvi nyl pyrrolidone or

hydr oxypr opy yi ce ers .g., lactose, 25 microcrystalline
cel l ul 0s& or calmeumph@mmuec)s of the wmiosl (hay e, fqmghbdl iqmpatmfdt e,

talc or sil | -g&g,p‘t ﬂﬁéﬂ e

gl ycol ate); é%ﬁ%me"ﬁ@nﬂg ] ﬁdﬁ&n sm %BHJ I um ﬂfzﬁhet&lﬁzaﬁ&f]{dﬁm@?& The
tabl ets my‘%‘%oaﬁ%"w mmav ® P"‘R?TM% "1

prepar at i ongmp@es 6f N matlabse Sdritdihdrd wilian hadde p:hea&mm crﬁo e&ﬂbasmom

exanpl e, sol utions S Or suspensions, or the e, presented as a
dry product ™89t %F“‘@‘o{?ﬁ? t‘ﬁtﬁ“ﬁﬂ%ﬁ o?f ?ﬁ‘ﬁ'@*’“g P&‘EP& aguenus) o
before ufoﬁ vmh laid| riag ebﬁﬂiwfbﬁﬁulﬂﬁ%l agmdddiliﬁu abeuwmamged.mmwt idonal
nmeans wt ar maceut ica pt itive S ,suspendi.ng
agents (e.g 8 Pg; 388t Wé WB‘? gl’“"Wyl?ﬁ 'ﬁ‘?’écfm"?" edi bl e
fats); erml acb:ystl@oagﬂhtassdt&blgvehnﬂe,cgg_hsbrﬂerpymgmm waten befoye @sals vehi cl es

(e.g., o7 . .
PCT/ | B97/ 00076 The m»:g éo%%@?:ds of the invention may also be formulated lré_’oc‘tal
al mond oi |, compgsitions swch assuppasitpries arsetention enpmay g: cqoptpiningconvertiogal, et hy |

or pro For buccal
Pr OPYfs Pay om@ﬂ&%%ﬁﬂ?i@%&%% aEFQhﬁr ormof tabl ets or

adm nistratio he conposi tlon may

| ozenges for mul af‘@'d"\“’ﬂ“'&!h\Pém"?%P" nﬁ'nﬁéf‘““‘wn by infintian,t thee 88¥®pounds
of the invesdmpsuridelot it M&ﬂkh%@@oﬁw taﬁtgtefeera: in ;ﬁ".’ f)or?]ﬂ{chth&iHﬁﬁ&liS&gr by
|t usi on. " FHPAREMEN B2 3 B APTBY SoUARARPaE SaueREE ok BPRed Ay heckRdRe 1 or m
e.g, in - onapan asrossl sbrayprédentation romanprassiutized contaliierasn aatbtitlizer, with
Soruti o offieskaRL BHBSE FeRerent, o & bR Gl hafirs vBRoZibRANES: .
formul ati ngdagbrmarwumhelbanes earbonddiogjde sir xiihéri suitabje qyad/ on the case of a
pfessurized aerosol, thé dosage unit may be determined by providing a vaive to deliver
a metered amount The pressurized container or nebulizer may contain a solution or
- suspension of the active compound. Capsules and cartridges (made, for example, from
25 gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix
of a compound of the invention and a sditable powder base such as lactose or starch.
A proposed dose of the active compounds of the invention for oral, parenteral
or buccal administration to the average aduit human for the treatment of the conditions
referred to above (g@. migraine) is 0.1 to 200 rhg of the active ingredient per qni{ dose
30 which could be administered, for example, 1 to 4 times per day.
- Aerosol jormulations for treatment of the conditions referred to above (eg.,
migraine) in the average adult human are preferably arranged so that each metered

dose or “puf” of aerosol contains 20ug to 1000ug of the compound of the invention. |



di spersing agents. Alternatively, the active ingredient may be in powder
formfor reconstitution with a suitable vehicle, e.qg., sterile
pyrogen-free water, before us. The active conpounds of the

i nvention may al so be fornulated in rectal ~compositions such as
supposi t orwe7st86Y et enti on enenmas, e.g., containi ng convebCT/BIA0IH
suppository bases such as cocoa butter or other glycerides. For
i ntranasal administration or adm nistration by inhalation, the active
conmpounds of the invention are convenjggntly delivered in the formof a
sol.ution or " suspension froma punp spray container that is squeezed or
punped by the pat i ent ' or as an aerosol spray presentation froma

pr esslulr I ztetﬂhe@w mirlﬁ absﬁw;nletunl herbol Wil bbt\aiﬂ'nr;] ?tkem@ef | ﬂfbpgttﬁwot mbl e
propel | an chl or odi [ one n ri or.of | uqrone ne,

di chl or ot ef\f’@ﬂ%ﬁgﬂbmﬁﬁg EﬂP@‘Hﬂ”dit*ﬂﬁi Fr?ena glﬂ'% E’!‘gff"n the
case of a exampi@ric2zundidosds eschdinad., t he dosage unit may be determ ned by
provi ding a val T i

ot ai ter or ' neBiion3esaBhwhiing yse ofdn' T bR O i RoBRT AR B RS | 1
active @onr.aaumdse iabipiteri e@fm seriralinedige the(traatraent o suquranpbssassinmm%

gel ati n) f J‘ﬁﬁﬂ&lﬁhﬂp t ai ni ng
a powde methU%Bm': rfg{lo‘ﬁ?lod o?&gﬂg{‘ﬁﬁ%ﬁhﬁ %‘ﬁ% a sul %er base
such as |aeﬂug@omoénmhhmﬂwﬂhphmwwlnpmmmbzmemftthq/e
conpounds  pfutdeSreliBishinditBtetiCand iriat sudtPadifiintralion can bdEarRet 6@ in both

admnistration to, the average adult -human tfor the treatnent of th

condi t | onsSingle and:mutinia| dogages,, More. particulariy, - the astive combination cen \‘Rg of the
active 10Nga8minkiidred B a Wide vafiaty ot dfiferdi dékageduimntk, Ql_ Y indyShe bstfbinéd

I f
[ et mont R wiiows ShamReayea:saseptebie npr agisee °r%f"$ﬁ ooy 1 e

aver age adwzénéusmmehﬁeém&bj povadiers,sprayss aq Mws SBPéhsion|, ijetiable  dose
or “puff’ gfluﬁlt:er(.)g&rs.cﬁvég% Qﬁ%é%@g t§uc?a000‘e99in%fud3hs%uac8m?k’s”9r|ﬁ&st he

i nventi on.
PCT/ | B97/ 0 6tril® aguesous media and various non-tox:c otgamcsowents etc. Moreover, suciagral

to 10 riy okl Gribbeg baf Sodofio petpad i ety b Bt 07 2

4 or 8 tineriougiagepis qfém-weemmkmhved&rsgduag@ssvach qengel,
I n connect icgmpBiids 4fIBmMRE | Afe Brosaiih \stich YSBAE o ot RbRcentrufi fevsls Wi th a

gugj-rec?s Le ugt ake i nh| b| t or o ef er abl 3; sert r al i gteﬁgd];g{npt eqr'ér Sg 'gg?ted()f
that these aﬁﬁﬁﬁﬁ&ﬂﬁ&h m!uﬁﬁemdﬁbmvweﬂhedeslred unlt dbbeje GideSHTre-Uptake
Fout es 5 o pRRAPY Hpiralcl s prosai FLRER cBafie LSy S RiRewRi N o
out in bot nanging fremrakioat 0,58 toubboub90%dby agight ofviiectotsh compasition, \i.e., tile acti ve
fcgpbnis’nat [ O%nﬁ?}:ﬂts%n 0 3@%%ﬁtt§g%&%§ d\%pe% ﬁ’rﬁrdogwe of different dosage
. A proposed daily dose of an active compound of this invention in the
combination formulation {atormulation containing an active compound of this invention
25 anda5-HT re-uptake inhibitor) for oral, parenteral, rectal or buccal administration to the
average adult human for the treatment of the conditions referred to above is from about |
0.01 mg to about 2000 mg, preferably from about 0.1 mg to about 200 mg of the active
ingredient of formula | per unit dose which could be administered, for example, 1 to 4
times per day.
30 A proposed daily dose of a 5-HT re-uptake inhlbltor preferably sertraline, inthe
~combination formulation for oral, parenteral or buccal administration to the average

adutlt human for the treatment of the conditions referred to above is from about 0.1 mg



wi th various pharmaceutically-acceptable inert carriers in the form of

tablets, capsules, | ozenges, troches, hard candl es, powders, sprays,
aqueous suspen5|on I nj ectabl e solutions, elixirs, syrups, and the
i ke. Such carriers include solid diluents or fillers, steril e agueous

nedi a and vagheHsssEon-t Oxi ¢ organic sol vents, etc. MoreoverPCTapeinwomsal 15
phar maceuti cal formul ations can be suitably sweetened and/or flavored by =«

nmeans of vari ous agents of the type commonly enpl oyed for such
purposes. In general, the conpounga_of formula | are present In such
dosage forns at concentration |evels ranglng from about 0.5%to about

90% by wei ght of the total conposition, i.e., anounts which are

sufficient q%qg a%oqp 620

i nhi bitor, to gﬁdgﬁ%%g??@gﬁ?*%ﬂ‘ ﬂm’h{ re %I n suc éaosage for %‘E&

. concent rat | lohlbltmmr inf dose WWM e asiministerad, tpfm@eab@lﬂtifw}aﬂbﬂﬂm;lel ght of
the total conpo Abiae@lﬁrr?lci'do%e faﬂarbf sertraiifd"i-&H &aw@bsn.paaﬁd éME:E'uWeﬁﬁ’Sn IO

prOV|de the desire dosa - proposed daily dose of an
active conp®arrembinatinn formylption Pb?l’a'iv pareniaral °'b"°EﬂﬁBW{&§“aB‘PP"P ¥VeEAgeon (a

f or mul at s0nadiiHupiaRitérdn memrefenwmsowe%m&éom a 5-HT

re-upt ake i nh| bi tor! oral ar ent eral rectal or buccal adm nistration

to the W 25 19 abaut 2,000, ¢ the conditions
referred to abovnarbﬁou fcbmmutennuiaﬂmﬁ ﬁﬂ-h’ﬁﬂtﬂeﬁt abwtcoaeﬁenmarmaber ably

from about 0.1 to about of ctve di e formul a.l
per. unit do¥PY \Rﬁ? %ﬂ?ﬁrﬂ'@?@? Q?Q;fﬁﬁ*‘%%' é ® times
per day. 30er =puff* ofAemsopmMnd&binyabhmmmfyg 16-ebibut ¢000pLglot then lactivet Or

pr ef er akl.y 3[@' I

par ent eﬁlgl %Ar?ﬁ%%@ga rﬁﬂ\rc#r@ﬁ.agl on ﬁg&%o&gga(éwaﬁamogb f@ %'Oman for the-
~ treat ment otompeundo Mmmimon gfey besevery timas\daily, Jorf exempiet2) Gt 4 or 8 timgs,

VIO 97/ 36867 ghying to 1,2 or 3 doses
PCT/ | B97/ 005 a8 for exampie, sach time.

- 39-
about_t 2goo m, pﬁe{rﬁlm@ﬁﬁ%m ﬁ{;&:&%\ﬂ!ﬁeﬂs Qﬁ"gmc#b:l!'h@‘ @!:fHT
re- upt ake %ﬂpgﬁ,ﬂggu thadadh Asuteedd or
exanpl e, 1 ?‘:) ti rresllmﬂﬁqﬁe referred dogéeesrgpa# of
‘sertral ilfe 2¥OSH °8€H"§2’°Eb?ﬂ9&lﬂﬂ‘ 99 orpbout mﬁmeﬁa ’W@'Q’lﬁ’ﬂ'nai i on
fgr IrruI ﬁt | Onpieturatsly Sertrality, qumly ?mtumah mﬁmonaﬁsmeﬁoomgtdf éﬁlﬁliuue][ age 5
adul t human t reat nent e tions.r r a rom
Zbout 0. ooopuRnistEse T3 T8 Veiey s el lot sie & 5.4 516 B oo 3,

2, 000. example, 1, 2er Sxivses eachitimet. i on for mul ati ons for treatnent of the
conditions refer prqf erably
arranged so that%g%ﬁg e‘? g«ﬁ%@s%%-ﬂ'lh @Wlﬁ %’g‘?*ég& conPal ns from
about 0.291 fembipgtiongwittheempornde of formilg |c#’°mi|ﬁadmed mhmmw this
invention, phtRies feaburula%énm.@aﬁuu ihe&@&ft Jaesﬁ'P Hyo&i‘mﬁHgbs-m

corrpound Adm ni st at be several tines dai or exanpr e
8 tines, re-uptake inhibitor, preférably sertraiine, and a compotnd of formula | are nonna!iy

administered in dosages ranging from about 0.01 mg to about 100 mg per kg of body
weight per day of a 5-HT re-uptake inhibitor, preferably sertraline, preferably from about o

25 0.1 mg. to about 10 mg per kg of body weight per day of sertraline; with from about
0.001 mg. to about 100 mg per kg of body weight per day ot a compound of formula
1, preferably from about 0.01 mg to about 10 mg per kg of body weight per day of a
compound of formula |, although variations will necessarily occur depending upon the
conditions of the subject being 'treatgd and the particular route of administration

30 chosen. o B

-

to

3, 4 or

The following Examples illustrate the preparation of the compounds of the
~ present invention. Melting points are uncorrected. NMR data are reported in parts per '
| million {4) and are referenced to the deuterium lock signal from the sample solvent



giving for exanple, 1, 2 or 3 dose each tine. Aer osol

formul ations for treatnment of the conditions referred to above in the -

average adult human are preferably arranged so that each netered dose or
Mpuff" of 15 . aerosol contains fromabout 0.01 ng to about 2000 ngy of a

5-HT re-upkgh i bitor, preferably sertraline, preaicgma®iagedsr om about
1 ng to about ng of sertraline. ~ Administration nmay be several
times daily, for exanple 2, 3, 4 or 8 tines, giving for exanple, 1, P!
or 3 doses each tine. 4§0eV|oust i ndi cated, a 5-HT re-uptake
inhibitor, preferably sertrallne in conmbi nation with conpounds of

formula | are readily adapted to therapeutic use as ant i depressant
agents ner t hes nti depressant, C sitions containin

r e- upt akepq ﬂﬁ'ﬁ"ﬁ?’?ﬂ?ﬁ’"ﬂ "@f"é mwgee?‘ﬁ’giﬁﬂnegpr%ﬁﬁ '@’@Wﬂﬁd‘%f"’fgfﬁul al are
nor mal | y room tempuratummst usingl thensatiiem 2 dine {589 nry). f IComnadyciul reéigéhts wpré 0 about :
100 nmg pe t u bitor,

pr ef er abl 9"'%‘%? %P@ﬁ%m« plfﬁf@it%ﬁ ?romgf%outtegﬁ%&&% B@"élﬁk 10. ng - per
kg of bodpd N»dngalhvﬂpmarmy G}rrorsetosmhv n@arstmephmfrrquramgmphypaﬂomml ny. to '
about ol M

prefer abl y om a%g:?%&%‘%“dgﬂt 0 aﬁﬁgér eﬂﬁr&s ?Eﬁmﬁf I'g per day
- of a - cewhispandReems ey Hﬂm*mm?g?ﬁ%rt%ﬂq%ﬁg w‘l"lﬂmg\éﬁl |y occur
- dependi ngrddl@dhsiWiéte run un@6élinidogan .ﬂﬁoian&éwbbsmmmwana RS Mekitniad)d t he

particul ar, route of adm nj stratjon 30 The f ol | owi ng
Exanpl es Vieldss Conpentration ﬁ"@ﬂ‘éﬁ‘&ﬂ'ﬁﬁ“ﬁﬁ"‘?% 'Eb'rﬂ)mm’?ﬂe‘”“ present

invention. Melting points are uncExamgiied. NVR data are reported in parts
per mllig
thesaWpIesoI s 'S 500 LS =

PCT/ I+ B97/ 00076Undarnitrogan in adry round bottom fiask fitted with a condensor and maghetic

(deuterio I td-phs wer e
measur ed g@@&%&&g@mte? ratu e I'n %ﬁﬂé’t‘g@*ﬂdﬁ 6’Iqlbén ggg&‘ ;ﬁ
~Commer ci amm@hgahdglemﬂ@ g, 0.7g mmeoly ewmmdm ﬂ‘f-)LﬂldMll'phﬁ 9 h‘%-ht THF

refers ton{bﬁ% A hedted 38 of $6 Rbtirs! Cooled alld eVegbrifel
rap

Chr omat og y refers to colu r omat ogr aphy forrre% u5|ng 32 63
[err] mSsi PW&"@eT“&WE&W&P@ﬂ“MMM

'-ggrggﬁt ogragahw)as wasHediith | S¥fisratelfO &smmtaﬂm%urrenwfms to
err

at rmspher ?s'% N@?@H@%‘ﬁﬁ&%ﬁ&% : mn&eﬁgﬁggpg'%n%? on at

r educled P with Settiyt at@tatle(EIOAY) (125 MLRMNS Riethanol{Ob;OMpnh EtOAd. (100 ml), 2%
Exanpl e

1
51 2 (4- VPRI FIFARATR0 T4 96 GH,PH o watharn (51 I FiPAe (O T
Under 20 t geve280 mg ef aiysiowasolid) Rnrysmnzaﬁane#oni hmmmgdvemedmadmdgar and
magnetic .. oo o280C. _
) 'H NMR (CDCl,, 250 MHz) & 7.93 (H, 5) 7.84 (1H, br s), 7.79 {1H, dd), 7.86
(1H, d, J=7.94 Hz), 7.42 (1H, ), 7.12-7.03 (2H, m), 6.91-6.84 (2H, m), 3.0 (4K, 1,
2.66-2.53 (4H, m), 2.35 (3H, s). | |
25 Elemental Analysis: Calc'd for C,OH,,N,OOO 5H,0: C 73. 15, H6.75, N 12 79.
Found: C 73.00, H 6.51, N 13.01.

In the same manner the following analogs of Examples 2-6 were prepared

Example 2 : _
6-Chlbro-3-[_2__ -(4-methipiperazin-1-yi)-benzylidene}-1,3-dihydro-indol-2-one
30 hydrochioride dihydrate | | | |
m.p. 265-267°C (CH,CI,).
PBMS: 354 (M*1).




stir bar were placed 2-(4-nethyl-1-piperazinyl)-benzal dehyde (0.152 g, 0.75
g, 0.75 mmol ), oxindole (0.104 g, 0.78 mmol) pyrrolidine (62 [err]L)
and ethanol (7.0 nL). The -m xture was heated-to reflux for 16 hours,
cool ed and evaporated under reduced 15 pressure. The residue was
partitionedvkesykes ethyl acetate and water and the organi ®CTIB7/0#§er Was
washed with saturated aqueous sodi um chloride (Nad ), dried over

magnesi um sul fate (MySQerr]), filtered and absorbed onto 437 ng of si Ilca
gel. Elution with ethyl acetate ( c) (125 nl), 1% nmet hanol

(CH err]OH) in EtQAc (100 nL), 2% [err]O—lln Et OAc (100 L) and 4%
CHerr]OH + 1%triethylamne (Et[err]N) In EtOAc (50 nL) 20 gave 280 ng of
a yellow solid. Rgiantd Ahhips é‘é&l@@fd‘rb%ﬂ,@ﬂ@#[@‘ﬁﬂ@*@@/&#@eiﬁdﬁ '
product , mp. 226-228]e F‘lrib [err]H NVR (CDC [err], 250
MHz) 6 7.93 FoHnd: & pe83gH & Ts), 7.79 (1H, dd), 7.66 (1H, d,
J=7.94 Hz), 7.42 (1H dt), 7.12-7.03Ekathpled, 6.91-6.84 (2K 'rr), 3.06 (4H,
t), - . 2.66-2. 5 legental “Anal ysis:

Calc'd for C[err Aty - 2014 ,,._;,...,_.,. Lhenzylidene] g5 g
Found: C §3.if robhidfide) In t he sane manner the fol | ow ng
~anal ogs of Exarrpl e r |
Exanpl e 2 5B, 1308 ' FdcSmp! Fé?;'ii 69,&,)

6- Chl or 0- 3-[ 2- (4-RBM%1I3B4@T'Azi n- 1-yl ) - benzyl i denel - 1, 3-di hydro i ndol - 2- one

10,31 .5 Sty O SN P 1)

-41- - Found: Ci§1&4eHGAS, N 18si s calc' d for
~(err]H gpr]CIN[err] O HCI[err]H[err]&!EE 34 H 5.91, N 9. 86. Found:
C 56.83, H5.90, N 10.07. | | Exampl e 3

1- Met hyl - 3- [ 2- ( 4-PsciRp gl Rengyidens - pne!

I(E‘?FI 2] %n(e}lih o Rérn d drat e PENE: 3g14p( I\/[12001 ;jecorrp
err [err i %J err '

- El ement al Anal yS|'§ Cif”)&oPJF%é’rr] Herr]Nerr]OHC [err].2.5H err] a C

60. 79, H 7.04, N PEMS:296 (M*'). Found: C 61.04, H 6.69, N 10.18. 10

Exanpl e '

3-[2-(4- I\/gt hyl pi per azin- Wss %Wdzw c&é?fé']"ofoﬁh%h%lq l':'7.§o.dﬁ%./4cﬁ,3l_10.39.

| ndol - 2- one Feundh@Ga7ateH €43, N 10.88.

5

.E_xmnlsé
1 ichiorobs iperazin-1-vl
 -idene}-1, 3-dihydro-indol-2-one, |
20 m.p. 120-124°C (EtOAc: Hexanes)
~ PBMS: 478 (M*").
Elemental Analysis calc'd for C,,H,,,CI,N,O C&67.78,H5.27, N 8.78. Found: C
67.85, H 5.41, N 8.63,

ample 6
25 5-Chioro-3-[2-(4-methylpiperazin-1-yl)-benzylidene]-1,3-dihydro-indol-2-one

_m.p. 235-237°C (MeOH).
PBMS 354 (M*").
Elemental Analysis calcd for C,gH,,CIN;O: C 67.89, H 5.70, N.11.88. Found
C.67.39, H.5.67, N 11.81, '_
30 '



mp. 171-172C (Et OAc). PBIVS: 396(!\/[err]) 15 El ement al .
Anal ysis calc'd for C[err]H[err]N[err]OOSH[_err]O C 77.20, H6.48, N

10. 39. Found: C 77.31, H 6.43, N 10, 39.

Exanpl e 5 _

1-(3, 4-Di bggﬁ&gpzyl ) - 3-[ 2- (4- et hyl pi perazi n-1-yl ) - benzydrisor00076

-i dene] - ' ro-indol - 2-one. 20 m p. 120-124[err] C (Et OAc: .
Hexanes) . - PBVS: 478 (Merr]). El emrental Anal ysis
calc'd for C[err]H[err]C[err]N30 067278 H 5.27, N 8.78. ‘Found: C

67.85, H 5.41, N853 _ - Exanpl e 6
o5 o

5- Chl oro- 3-[ 2- (4- nethylplpera2|n 1 - zyl i dene] - 1, 3-di hydr o-i ndol - 2- one
m p. 235.2370C (MeOH). %&B;;‘Fs

4 (M1). EI enment al
e B ! .f = B .

Anal ysi s cal cd E34-Dichiorg

C. 67. 39, ¥ ormilviidatgl. 30 VIO 97] 36867 B
PCT! | 897/ e Sembviate’™ _42-

- Exanple 7 Under nitrogen in & 3-necked fiask fitted with a stirrer, thermometer and

1- (3, 4- §i Angémh Ware ldd"ili:l%(d‘g'l@bﬁ"b’hﬁl)ﬁﬁﬂﬁ'@o%dﬂ&l f§ 2945 MY T 0l i din-
2-one hem dydrate Under mtrogen In a 3-necked flask fi-tted

with a st |9'r°é‘F‘¥d'PFFeFﬁ5né’@'r cogling 10 0°Co A i M@ Qa@é’éa mel) of 1&%H. 321 nol )
of NaH ( 6QfieribropRerfyl)yfid ms\z-andaaaﬁé-rr@ 0.208 mf) of 2a-ethyR1-piobrazifflj-c

CooL 110 S 8 Lo ke b S s, otoug e

2- (ﬁ met h%dddinomplemmnyhés -heated at lpefiax fdr cHowsks then cbiGéhtrateddi vaddb tovas ﬁddedd
Bt rot 0 bR rbiiue W G Rurblds yn pot T6€ EroRhelds, bbbl %' ©
resi due V\hwdumssﬁltamdml'utdﬂdmdtth Bég M@memﬁmﬂm ng

:gilrggtew |1 ze& Wtoaﬁgd?giﬁl%?%w yi eI (%fdg@ 'Iém"é’gﬁ'ﬂ‘“%&ﬁm. te

solid. AddPHiCeMaOH aavethe tle predustas mrQSfrthﬂe 50“4214&‘{95@? 22432538ve the title

product- as an cﬁgmg»h;a,ggmsgl 4-@ 43¢-4 9, mp. 224-225[err]C
PBMS: 416 (l\/[er

[ err
7.98 (19, QJ-'%MM;DCI; Q?QMMJTSBj{!'QdyJ 2.6Hz).782(1L1 J]-z
Hz), 770 (1H, dd), 7.48-7.41 (2H, m), 7.34 (1H, dt), 7.09 (2H, d, J=7.8

Hz). 3.91 (2H, t, J-6.8 Hz), 3.23-3.14 (2H, m), 300 (4H, sym m). 2.63
(4H, brs)235(3H 8). .
' Elemental Analysis: calc'd 1or C,,H,,N,OCl,oo 5 H,0: C 82. 12 H 5.69, N 9.88.
20 Found: C 62.06, H 5.39, N 9.69.

250 MHz) [err]

Additional crops of the title product were also isolated from the mother liquors retained
from the recrystallizations. '

25 The iree base was converted to the hydrochlbridé salt by dissolving the base in
-methanol and add 1N HCI in Et,0 to precipitate the salt which was recrystallized from
methanol: Et,o to a white crystalline solid, m.p. 177-179°c
Elemental Analysis calc'd. for C,,H,N,0CI,#HCle1.5H,0: C §5.07, H 5. 67 N 8.76.
Found: C 55.22, H5.61, N8.73.
30 By the same procedure, the follovwng compounds of Examples 8-28 were also
prepared :



Hz), 7.70 (1H, -dd), 7.48-7.41 (2H, n), 7.34 (1H, dt), 7.09 (2H, d, J=7.8
Hz). 3.91 (2H t, J.6.8 Hz), 323-3.14 (2H m, 3.00 (4H symm, 2.63

(4H, br s), 2.35 (3H, s). El emrental Analysis: calcd for
CZZH[err]N[err]Gj[err] 0.5 Herr]O C 62.12, H5.69, N 9.88. 20 Found: C
'62. 06, H 5.198.97/b6887 69. . Additional crops of the tit|RCYIBEANBI were
- also i sol ated fromthe not her | i quors retained fromthe *
recrystallizations. 25 The free base was converted to the hydrochl oride
salt by dissolving the base in- . ngg.hanol'_ and add 1 NHO in Et[err]Oto
precipitate the salt which was recrystallized from - methanol: EtOto a
white crystalline solid, mp. 177- 179[err] C El enental Anal ysis cal c'd.
for C[err]H23N[err]OCI[err] HC . 1. Bedapioid & C 55.07, H 5.67, N 8.76.
Found: C 55.22, H 5. N 8. - sane progedu[e the fol I owi ng
conpounds of Ex<H -‘ S 5 IRArazn ) WO
SIS Hanslomle | Exampl e 8
anmpl e.
1- (2. 4- Di ¢hl oro%ﬁW%ﬁZ (4- rrethyl pi per azi n-1-yl ) - benzyl - - o
i dene] - gyrrol i dPBMS: 418(M*"). : mp. 228 229[err]C. 5 "PBMS: 416
(Merr]). l 0
Cerr]lHerr] N eF‘P m&ﬂﬁg%@ﬂ? %@0@% eﬁg]‘.% 65 57F3'u1°d°9 Found.C 63. 30,
H 5.53, N C083130, H 5.53, N 10.12. . Exanple 9 -
1- (3, 4-Di fl uorophenyl) - 3-[ 2- (4- met I'ggam-am n-1-yl)-benzyl- 10 -
| dene] - pyrroiidin-2-one D. 28 229[err]C . PBMS:
384 (Merr]). 1= 4-Difluorophe < -methyipipesas yi-benzyl- :
Clerr] Heerr] FN fiahb: idivcoohe C 67. 85 H 6.13, N 10. 79. Found: C
67.99, H 6.02, N”I'O%é’lgj_' Exanpl e 10
m.p. 228-229° : . o

PBMS: 384 (M*Y),

Elemental Analysis cale'd for C,,H,,FN,0¢1/3H,0: C 67.85, H 6.13, N 10.78.
Found: C 67.99, H 6.02, N 10.86.

15 . Example 10

A-Dichloropt fiuoro-2-(4-methyipiper
benzylidene lidin-2-one he
m.p. 228-229°C
PBMS: 434 (M*').
20 . Elemental Analysis caic'd for c,,H,,CI,FN,O-O 5H,0: C 59.60, H 5.23, N 9.48.

Found: C 5§9.67, H 5.02, N 9.44.
: Example 11 -
1-(4-Chloroghem!]i[2_-_(4-mg_tm lgmgrg_z_lnﬁ-!n-bég lidene]-
piperidin-2-one '
25 m.p. 177-178 °C (EtOAc).
PBMS: 396 (M"‘). ' _ _
' - Example 12
-{3,4-Dichloro hen 1)-3-[2-(4-meth razin-1-yl}-benzyi-
ldene]-g:ger!dm-z-one |
30 m.p. 138-139.5°C (EtOAc).
PBMS: 430 (M*").



1- (3, 4- Di chl or ophenyl ) - 3- [ 5-f | uor o- 2- (4- rrethyl p| perazin-1-yl)-

benzyli dene] - pyrrolidi n-2-one. hem hydat e m p. 228-229[err]C
PBVS: - 434 (Merr]). 20 El enental Analysis calc'd for
Cerr]Herr]d[err]FN err]O. OSH[err]O C59 60, H 5.23, N 9.48.

Found: C S%dow3ssgro. 02, N 9. 44. . PCT/IB97/00076

Exampl e 11 .
1- (4- Chl or ophenyl ) - 3-[ 2- (4- net hyl pi per azi n- 1- yI ) - benzyl [ denel

pi peridi n-2-one 25 - mp. 177 17240 (Et OAc) . PBVS: 396
(Merr]). Exampl e 12 1
- (3. 4-Di chl oronhenyl ) - 3-[ 2- (4- net hyl pi perazi n-1-yl)-benzyl -

i denel - pi perl di n-2-one 30 139. 5C (Et CAc). PBVS:
430 (Merr]). \/\097%5@& S .
PCT/ | B97/ 00076 1={4-Chlorophenyl)-3-[5-fiuoro-2-(d-methyiplperazin-1-yi}- - 44-

Exanpl € 1%enzylidene ridin-2-one
- (4- Chl-or opheny ro- 2- (4- met hyl pi perazin-1-yl)-
benzyl i denel - pl“ﬂyé'r"@‘ﬁgﬁcdﬁ'eo) mp. 158-159[err]C (Et[err]O. 5

PBVS: 484 (M epBMS: 414 (M*' Exanpl e 14
1- (3. 4-Di chl orophenyl )-3-85 fluoraq- 2- f4 et hyl pi perazin-1-yl)-

benzyl i denel - pi peri di n-2- one ampl p. 161 162[err]C (EtOAc) 10
razin-1-yl Exanpl e 15

3- [.2;(4- thyi d - benzyl i dene| - 1- p eny pyrr0| I di n- 2-one
mp. 178- ' .
m.p. 161-162°C (EtOAc)
10 PBMS: 448 (M*"). _
4-M iperazin-1 anzylidene]-1-phenyl tidin-
. 2-one ;

m.p. 178-179.6°C
16 PBMS: 348 (M*"). .
Elemental Analysis calc'd for C,.HuN,0: C 76.05, H 7.26, N 12 09 Found: C
76. 35 H6.0, N1218.
iperazin-1-yl)-benzylidene}-1-(4-triflucromethyi-

20 ghag!i)ﬂrrolidin-g-om
' m.p. 185-186.5°C.

PBMS: 416 (M*").

Elemental Analysis calc'd for C,,H,‘F,N,O C 6649, H 5. 82, N 10.11. Found:
C 66.42, H 5.85, N 10.18.

25 ' Example 17 |
3-[2-(4-Methyipiperazin-1-yl)-benzyfidene}-1-p-tolyi-pyrrolidin-

N
)
g .

m.p. 165-167°C.
PBMS: 362 (M*').
30 Elemental Analysis calc'd for C3H2yN,000.25H,0: C 75.48, H 7.57, N 11.48.
Found: C 75.68, H 7.56, N 11.39, |



-

15 PBMB: 348 (Merr]). .~ Elenental Anal ysis calc'd for

CerrJ]Herr]Nerr]O C 76.05, H7 25, N 12..09. Found: C 76.36, H 6.90,

N 12.18. Exanpl e 18

3-[2- (4- Met hyl pi perazin-1-yl)- benzylldene] 1-(4-trifluoronethyl- 20

phenyl ) - pyr wo 9wbss672- one -~ mp. 185-186. 5[ er r] C. PCT/IBI7/00076

- PBVS: 416 (Merr]). El enental Analysis calc'd for s
Clerr]Herr]Fl[err]Nferr]O C 66.49, H5.82, N 10.11. Found: C 66.42, H
'5.85, N 10.18. 25 45 Exanmpl e 17 o
3-[2- (4- Met hyi pi perazin-I-yl)-benzylidene]-I-p-tolyl-pyrrolidin- 2-one

m p. 165-167C. : PBMS: 362 (Merr]). 30 - El enental Anal ysis

calc'd for Clerr]Herr] N err]O 0. 25Ez8mple 185. 48, H 7.57, N 11.48.

Found: C 75. 68, i EE ﬂ] [2-(. ) __!!a Eﬁ 1- _
PCT/ | B97/ 00076 “Z-c droMe |§9 4-met liernzilw) -l';u% ﬁ:llne Ex-arrple 18

1- ( 4- Chl or.opynylidin-2-dr@- ( 4- et hyl pi perazin-1-yl)-benzyl | dene] -

pyrrolidin- 2-onemp 188- m p. 188.190] err] C 5 : PBVS: 382
(Merr]). é?%rrent Anal ysis calc'd for
Jerr]H &r]d N[BBMF@Q?(MS”MH[err]OZ C 68.39, H 6.49, N 10. 40.

Found: C 6824, Hofirfa Bl i for CLAQONII 28 TLORTIsdid. A8 o oty

acet at e)

3- [ 4- Fl uor 039494 Fawndi | 68.86 H:668-N JP¥Bhenzyl i dene] - 1 phenyl

pyrrolidi n- Zschfiidbund contained 1/4:%!3011»&912&%5[6”] C. PBMS: 366
(I\/[err]) Exanpl e 20 15
(3 4-Di chl or ophenyl ) - 3-] 2- f | uor o- EX2WRI&A,y| bi perazin- 1-yl) -
- 10 3-[4-Fluoro-2- (4-meth!!g ggrazind;gl):gn_glldene]-‘l:gheml-
pyrrolidin-2-one
m.p. 199-200.5°C.
PBMS: 366 (M*').
o Example 20
15 1= } e -fluo, _l ) 1
2-one |
m.p. 170-171°C.
. PBMS: 434 (M"")

Elementa! Analysis calc'd for c,,H,,CI,FN,O C 60.84, H. 6.11, N 9.67. Found:
.20 C6&0.77,H.507, N9.62.

ai e 21

.Diflucropheny|)-3-]5-fluoro-2(4-methyipiperazin-1-yl
benzylidene]-piperidin-2-one | |
m.p. 168-170°C (MeOH:EL,0).
25 PBMS: 416 (M*"). .
Example 22

| 1-[2-(4-Chlorophenyl)ethyi}-3-[5-fi joro-2-(4-methylpiperazin-1-yl)-
' bemlldona]:gigridin-z-one
m.p. 88-90°C (Et,0).
30  PBMS: 442 (M*").



benzyl i dene] - pyrrolidi n- 2- one o _' mp. 170.171[err]C.

- PBMS:.. 434 (Merr]). ' El emrental Analysis calc'd for
Clerr]Herr]C[err]FN[err]O C 60.84, H 6.11, N 9.67. Found: 20 C 60.77,
H 5.07, N 9.62. Exanpl e 21

-(3,4-0% g&genyl} 3-[5- f1 uoro- 2(4- met hyl pi per azi n- 1 pgrin97/00076
benzyl i dene]-Ppi'peri di n-2-one mp. 168.170[err]|C x
(MeCH: Et[err]O. 25 PBVS: 416 (I\/[err])

Exanpl e 22 ;
1-[ 2- (4-Chl orophenyl ) et hyl ]-3-][5- quoT"ﬁ’Z (4- rrethyl pi per azi n-1- yI)
benzyli dene] - pi peri di n-2-one m p. 88- 90[err]C(Et[err]O) 30
PBMS:. 442 (Merr]). 97 367
'PCT/ 1 B97/ 00076 - . I M | Exanpl e 23

1- ( 4- Chl or obenzf4 Sheangyli3:[R:(4nie p2) )-bearviidenelene] -

© pyrrolidin.2- g m p. 129 130[err]C 5 . PBMS: - 396

- (Merr]). - roiiin-2-one Exanpl e 24 '
1- (4- Chl or obenzmip, 183-309G. uor o- 2- ( 4- et hyl pi per azi n-1-yl ) -
benzyl i dene] - pyp ,ggJégsr‘(W—‘)one ' m p. 131 132[err]C. 10
-PBI\/B 414 (M e ? Exanpl e 25

- (3. 4-Dichl orobenzyl) 3-[2-(4- nem&ram n-1- yI) benzyl ] - _

.|denel pyrrol i 0y ps-Shiwe ] Viniberif 15 PBMS: 430
(Merr]). - or : -

C er r ] H er PEENER QR RRY P H[err]O C63 52, H691 N 9. 66..
Found: C 63. 38, mip. 53‘3532% 9. 67.
10 PBMS: 414 (M*-'}.
- Example 25
1-(3,4-Dichlorobem - erazin.i-yi 1]-

' idenel-pyrrolidin-2-one
m.p. 118-119°C.
15 PBMS: 430 (M*").
Elemental Analysis calc'd for c,,n,,c:,n 0s0. 25H,o C 63.52, H 6,91, N 9.66.
Found: C 63.38, H 5.85, N 9.67.

1 hiorobe: = iperazin-1-yi l-
20 idene}-piperidin-2-one '
PBMS: 444 (M*").
: ' . Example 27 . :
4-Dichioropheny =(2-climethy llmlnootho -benzylidene
pyrrolidin-2-one
25 m.p. 111-112°C (free base) 241-242°C (HCI salt).

PBMS: 405 (M*').

Elemental Analysis calc'd for C,,H,,Cl,N,0,: C 62.23, H 5.47, N 6.91. Found
C 62.42, H 5.46, N 6.86. o
' ' Example 28
80  1-(3.4-Dichiorophenyl}-3-[5-methyl-2-(4-methylpiperazin-1-yl)-

~ benzylidenel-pyrrolidin-2-one | '
| m.p. 148-150°C.
PBMS: 430 (M*").



Exanpl e 26
1-(3, 4-Di hl orobenzyl) - 3- [ 2- (4- met hyl pi perazin-1-yl)- benzyl 20

i dene] pi perl di n-2- one PBIVS: 444 (Merr]).

Exanpl e 27

1- (3, 4- D chivgonsgeny! ) - 3-[ 2- (2 di net hyI am noet hoxy) - benzy|BQTSBEY00076
pyrrolidin-2-one 25 mp. 111-112C (free base), 241- 242C (HC sal t k.
PBVS: 405 (Merr]). El emental Analysis calc'd for - e
C[err]H22d [err] N202: C 62. 23 “H 6. 47_47N 6.91. Found: C 62.42, H 5.46,
N 6. 86. -~ Exanple 28 30

1-(3.4-Dichl orophenyl) 3- [5 rrethyl 2- (4- et hvl pi perazin-1-yl)-

benzyl i denel - pyrrolidin- 2 one . mple 20M p.  149-150[err] C.
PBMVS: 430 (I\/[er1r , V\o%%r%efm '

PCT/ 1 B97/ 00076

Exanpl e 29 ‘A mixture of 1-(3, 4—dlﬁuorophenyl)-3-[2-(4—-meth pxperazin-l-yl)benzylidene]-
ﬁe(s 4 bl uorﬁﬁ-%@éﬁgén{;fzogﬂs laﬁmpongu?nz&omate (4)1 m%.nég!ilnn%”% I din-2- O.

1- (3, 4- @i ftmpwbomgamgmwmmwmum@mmm refiexeel]under

nal 5. 1000Rga oL Tt piee i oty PETVRE SR el yd Bt ool

refl uxed uwdetraatad w&hsmmousl@dmbwbmmemdmmm; d'nloede;a'nﬁ yst was

renoved i Ng | d4Rb ueous
sodi um bi ca ona e and rre"%‘ﬁ?l ene in N@%Wcﬂnorgam&@f ay :
removed, cwithiedditiongl Wﬂwlﬁﬁd&m iwith asturated mdhuyehloﬂde WI th
addi ti q'aal )Eﬁ&%?ﬂdch'hﬂﬁbldﬁn wiis 208 rilthbibdSA VAR B GvAGHE Brige PRI

chl ori de 1 dried. The sol vent. was P%?.I n renoved in vacuo to

gi ve the CF?JHU"‘B? 4111 mg). This sglidyyps dissaiyeddn patethyiagetaty and crysiplizeda s
di'ssol ved by tHeoaddrionydf aaﬁﬁtd%b ankexahess | The itkSshoduct, 2dbgt Ras Aslissbon of a

From the. f 1T Eaon ey %bte's% B sl e ise el 28 - MBove. S0
ny, . nmp. 13B1I3C.C. 15 Mass spectrum 386 (Merr]). . :
%e;rl]lél-1 g/R (CD%;JMO% {)err] 7.75 (1H, m, 7.33-7.00 (6H, m,
) 2H dd, J=13.5, 42-Hz), 3.08 (1H, m, 2.93
(4H, dd, J=8.8 ‘wNMH@ppl,zzmmmwcm m), 7.33-7.00 (6H, m), 3.71-3.60 (2H, m),
'3.39 (1H, dd, J=13.5, 4.2 Hz), 3.08 (1H, m), 2.93 (4H, dd, J=8.8, 4.2 Hz), 2.78 (1H, dd,
J=13.5, 10.2 Hz), 2.59 (4H, br s), 2.36 (3H, ), 2.17-2.01 (1H, m), 1.94-1.76 (1H, m).
~ Elemental Analysis: Caic'd for C,,H,SF,N,O C68.55 HE.54. N 1090 Found:
20 _06855 H 6.53, N1090 '
B Example 30
3- iperazin-1-yl)- 1}-1-phenyl-pyrrolidin-2-one
In a manner similar to the procedure of Example 29, 3-[2-(4-meﬂ1ylplperazln—1 -
yl}-benzylidene]-1 -phenyl-pyrrohdin-z-one was convertaed to 3-[2-(4-methyipiperazin-1-
25 yl)-benzyl}- -1-phenyl-pyrrolidin-2-one, m.p. 104-105.6°C,
' Mass spectrum: 350 (M*'). -
"H-NMR (CDCl,, 250 MHz) § 7.68 (2H, dd, J=8.7, 1.1 Hz), 7.39 (2H, 1}, 7.2&7.0_3 |
(5H, m), 3.76-3.69 (2H, m) 3.40 (1H, dd, J=13.5, 3.9 Hz), 3.06 (1H, m), 2.96 {4H, dd,
J=85.2, 3.5 Hz), 2.81 (1H, dd, J=13.5, 3.8 Hz), 2.59 {4H, brs) 2.36 (3H, s), 2.16-2.00
30 (1H, m), 1.94-1.76 (1H, m)



© 15

J=13.5, 10.2 Hz), 259(4H br s), 2.36 (3H, s), 2.17-2.01 (1H m,
1.94-1.76 (1H, m. El enental Analysis: Calc'd for :
Clerr]H er]rFN3G C 58.55, H 6.54. N 10.90. Found: 20 C 68.55, H 6. 53 N
10..90. Exanpl e 30

3-[2- (4- Melyiye kqggram n-1-yl)-benzyl]-1-phenyl - pyrrol i di nperssseoeeré

In a manner simlar to the procedure of Exanple 29, .
3-[2-(4-nethyl pi perazin-1 - yl')-benzyl i den] - 1- phenyl - pyrrolidin-2-one
was converted to 3-[2-(4-nethypiperazln-1- 25 yl)- benzyl | - : '
. -phenyl - pyrrolidin-2-one, m p. 104- 1057 5[ err] C Mass spectrum
350 (Merr]). "H NMR ( CDCl [err] 250 WHz) [err]7.68 (2H, dd,
J=8.7, 1.1 Hz), 7.39 (2H, t), 7.2 31 (5H m, 3.76-3.69 (2H, m,
3.40 (1H, dd, J=13:.5, 39Hz)-' : J=5.2, 3.5
Hz), 2.81 (1H, Sci@:f4 nethyipiperazin-1: ; , L phy liglin- _
2.16-2. 00 230ne (,ﬁ,l_ogmﬂdgh%ﬁdm,(lH rr) V\D 97/ 36867 '

Exc-la-/rrL ngé 1 3-{2-(4-methy\p|pemzm-1-yl)-benzylidene]-i-(4—triﬁuoromethylphanyl)-pyrrol‘ Idin-2-

- 3 [2-(4s ”Einbwddbﬁflﬁ'lﬁdrto dhy[b-)( &arinr(-#yl)bhﬁiyqaqambwméﬂwhéhw-pyr rolidi
. one rochl ori
_ 3 [ 2- (4- rramy%“ 3@?"&%"5"9‘97 n}éﬂg ‘?’B’@n@]‘" 11811885 %G-f | uor omet hyl phenyl ) -pyrro

lidin-2- 5 - \spactimn V418 (i

pyrrol i din. 2%2@%@?&%%@%@&&5 S AR SR 2

Mass spectd, Jsa8.91H8), 78paL18| (2H, m), 7.18-7.03 (2H[m). 13]73- (BNR, UBBEOHz)| 3.50-933250' VHz)

730! 719 (P B2z od g i S rn sl 20 Y. do (b 0z v, 0 iy )y

C(2H, M, 3!'242(12l9n(8H m, 2.78 (3H, s), 2.70 (1H, dd, J=13.7, 102 Hz)

2.03 (1H, m, aﬁ,};gt . t gl | lc'd for
Clerr] N er r%mO:Ler r H(?‘ I—?Z%c‘d ar c§’ 67, ’OF I-E—;‘!ﬁ??ﬁ o C%%Wﬁ ssmoﬁﬁd C
59.84, H & : 4359.84, H 6.06, N8 o Exanpl e 32
1-[ 3, 4-Di chl or ophe N ,' i I perldln 2-on
e, 1 ydr OChll =i ’!«'1. RDIOEN 1= DI PN’ . r Ip Ildh?-

o 1- (3, 4-'di ciydpochioude/| ) - 3- [ 2- (4- et hyI p| péra2| n-1-yl ) benzyl i dene] _
oo o opae B ci sicRBtoanenih £ fomBaniRean  yiaa R T 1T
appar at us mperﬁtlh-aone (250 nig; 10.6Q roroot in _zn‘muofmalhonolm combined with 18@mghen
renmoved bygsfiohd bélfabidh MQ&B& BARhFBG&REY on a Parr Shaker apparatus at 50 psi
o 20 for atotal of 4 hours. The catalyst was then removed by filtration though diatomaceous
earth and the solvent was removed in vacuo to give a yellow gummy residue,
Chromatography (silica gel) eluting with 5% methanol (CH,0H)/85% methylene chloride
(CH,Cl,} gave clean product, 70 mg, as a clear gum which was dissoived in dry ethyl
ether (E1,0) and treated with HCI saturated ethyi ether to produce the hydrachioride
25 salt, 61 mg, m.p. 106-108°C. | | |
Mass spectrum 432 (M“) 434,
Example 33

' piperidin-2-one hydrochloride | o
30 Using a proéedure similar to that of Example 32, 1-(3,4-dichlorophenyl)-3-[5-
fluoro-2-{4-methyipiperazin-1-yl)-benzylidene]-piperidin-2-one (270 mg, 0.6 mmol) was
" reduced after 18 hours to give, after conversion to the hydrochlqride salt, 1-[3,4-



earth and the solvent was renoved in vacuo to.give a yellow gummy residue.
Chromat ography (silica gel') eluting wilh 5% nmethanol (CH err] OH)/95%

nmet hyl ene chl ori de (CHerr]CJerr]) gave clean product, 70 ng, as a
cl ear gum which was dissolved In dry ethyl = ether (Et20 and treated
with HCl satweavasssiet hyl ether to produce the hydrochl ori dePCIEBITNN%, 61
ng, mp. 106-108[err]C - Mass spectrum 432 (Merr]), 434. -
Exanpl e 33 1

-13.4-Di chl or ophenyl) 3- [5 fl uor o- 2- (4-qget hyI pi per azi n- 1- yl')-benzyl] -

pi-peri di n-2-one hydrochlori de 30 Using a procedure simlar to that

of Exanple 32, 1-(3,4-dichlorophenyl)-3-[5-
fl uoro- 2- (4d:midtybbﬂm@r&ﬁ-ﬁuqroﬁ-]tl»-bmhwbiptiecﬂ]\-mylpbbnzlymp&mmm-ém mg, O

mrol ) was fsﬁ%o 8“,&%1 to give, after conversion to the

hydr ochl or| ﬂl’ e é% 97/ 36867 . ' S

PCT/ 1 B97/ 00076 Mass spectrum: 450 (M*'), 452 -49-

di chl or.ophenyl ) - 3-[ 5-f | uor o- 2- (4- net hyl pi pera2| n- 1- yI ) -benzyl ] - pi peridin-2- -
one hydrochloride, mp. 83 85[err]C, white soli d Mass spectrum 450
(Merr]), 452. WD 97/ 36867 _ _ '

PCT/ 1 B97/ 00076 - 50-

CLAI M5 ' -1 A conpound of the fornula I, -depicted bel ow, [err]



10 wherein Rlerr] is a group of the formul a G, Jerr], G Jerr] or
30

- Jerr], depicted bel ow, 5 20 25 _ _
97/ 36867 o PCT/ 1 B97/ 00076
wo936867 - L . . PCT/B9700076
-50-
CLAIMS -
1. A compound of the formula |, depicted below, -
 RY R g

(1)

10 wherein R’ is a group of the formula G', G?, G?, G* or G¥, depicted below,
15-
20

25

LT



[err] 20 25 wherein E is oxygen, sulfur. SO or

SdJerr];. "Re and R[err] .are independently sel ected from hydrogen,
(err]-Cerr]) alkyl, [(C2- . derr])alkyl]aryl wherein the aryl noiety -
i s phenyl or naphthyl, and'h'et'e'roaryl-(CH[err])[err] wherein the

het eroaryl wejdhbessys sel ected frompyridyl, pyrinidyl, benPCHEBIHPIHTS

~benzot hi azol yl ; benzi soxazol yl and benzi sothi azolyl and q is zero, one, «
two, three or 30 four, and wherein said aryl and heteroaryl noieties may
optionally be substituted with ong, or nore substituents independently
selected fromchloro, fluoro, brono, Iodo (derr]-

a2 3
0 6t G .G _

S W :

. ) or .
64 65

25 wherein E is oxygen, sulfur, SO or sO,;

R® and R’ are independently selected from hydrogen, (C,-C,) alkyl, [(C.-
C.)alkyl]aryl wherein the aryl moiety is phenyl or naphthyl, and heteroaryl-(CH,),
wherein _the hetercaryl moiety is selected from pyridyl, pyrimidyl, benzoxazolvi,
benzothiazolyl, benzisoxazolyl and benzisothiazolyl and q is zero, one, two, three or

30 four, and wherein said aryl and heteroaryl moieties may optionally be substituted with
Bne or more substituents independently selected from chloro, fiuoro, bromo, iodo, (C,-
Celalkyl, (C,-C,)alkoxy, trifiucromethyl, cyano and SO,(C,-C,)alkyl wherein g is zero,
one or two; ' '

R O



Clerr])alkyl, (Cerr]-Cerr])al koxy, trifluoronmethyl, cyano and

SCIerr](C[err] Cerr])al kyI wherein g i s zero, one or two;

WD 97/ 36867 _ '

PCT/ 1 B97/ 00076 -52-

or Rerr] Wsﬁisﬁﬁ] t oget her forma 2 to 4 carbon cha| N; PCT/IBI7/00076 X 1S
zero to eight each Rerr] is, |ndependently .
(derr]- C[err])al kyl or a ((err]-Clerr]) rrethyl ene bridge from one of

the ring carbons of the piperizine or $2 peridine ring of G or (err],
respectively, to the 5 same or anothé&™'ring carbon or a ring nitrogen of
the piperizine or piperidine ring of G or Jerr], respectively,

havi ng an avai l abLge ] t arbon of R err] having
an avail abl e boﬁﬁ{;nﬁn‘gﬁ 4°Bgth§H°ﬁh a%to ‘PC%[’&J’@ r?s sel ected from hydrogen
and (Cerr]-C exns]:)eraktkglbm Rlerr] is selected from hydrogen

d n&g,g Qgﬁg th th

_ Erilnt r(()g[eﬁr;]t orcr:1[ 1?{) EQ’ rﬁeé&gregﬂ%t(?agﬂdg%% 3(:3(5“5‘ Jng"& rﬁ%{e\?‘é“d ri nge'
and p is ométhetring, cadnonsmf the piperizine or piperidingying of G| ar &, despgetively, to the

(err]-&f %W)O?Wher M3 onr Im\atnhwgenmwusnﬁaé 6r Mpétidieting2apa? hy !

may optiona be substituted wth one or npre substituents, rl:Ereferabl y

fromzero 16 6'%?#‘%‘!3%[!19!'!‘9@0@! ble bnding fitenen ty ‘s@m ME¥AY or o’
fluoro,- brm\,im Cerr])alkyl, (Cerr]-Cerr])al koxy,
trffluoronethyl cyano and S rr])al kyl wherein g is zero,
one or two; R® € selected fr gﬁ Lé%l&’ﬂ’@ wherein mis zero, one, two
or three and B Insmwmmmlymyhnand(c -cgjuupm hyl or a 5 or 6 nmenbered

(o oo 1y e BEg0d WE spamt WA PR plgh o V2 Y ho P aBpp ok ' 19

| sot hi azol yd5to 7 memtmuuzﬂﬂgzl i soxazolyl, pyrrolyl, triazolyl, tetrazolyl,

i m dazol yl, etc. x\/qg;e ch of t he foreg0| ng aryI and
het er oar yl group"}s"‘:| y 0 ‘tlohbnr\%be substituted with one or nore

substituents, r@iﬂwy&ltﬂgyﬁ(ﬁvﬁ)&&%ﬁ@ﬂﬂﬂ%ﬂb@ﬁf@m%ﬂ# phenylrrapehimnt | y

sel ected f rrﬁﬂ ?a'f"koxl t r | f | tod Oneonbﬁpmre #M%eﬁtﬂﬁ'ﬁfe]’ﬂb@[ﬁrﬁ]ﬁﬁ't&)"

CHf bul Gt e 8 gk e B

s CRerr] F& k;k W,ﬁlk&xﬂtﬂﬂdo}orﬁﬁﬁylﬂﬁtb]anar@ (G pakyl ahirieins g isl sed,ed from
hydr ogen, ( H%P Cerr])alkyl and trifluoronethyl; or Z nmay be one
of the aryl® eroaryl groups referred toin the definition of B

above and vvher ei R i$ (GH )0, aherdin miisigeroporie:s two arf thideand Bds bydrogen, phemhber s of

E ICP gr 'rA‘] q erﬁpmryf P 5 %fdwiﬂ%“’w é}f’{}}% eékﬂﬁﬁg frofd 8810 fagldﬁbkel‘&yano
(Cl er r] 20] eatotnpan thexing (e {e. GOyl thieaylepyridylCpwimilylthiagtlylvpusezsivh isptiiazolb o one
or two, 8{&1\@, gﬁ:ﬂzoﬁ}f, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, etc.), and wherein each of

the foregoing aryi and heteroaryl groups lhay optionally be substituted with one or more
substituents, preferably from zero to three substituents, independently selected from
chioro, fluoro, bromo, iodo, (C,-C,)alkyl, (C,-C,)alkoxy, trifluoromethyl, cyanc hydroxy,
25 COOH and SO(C,-C,)alkyi wherein g is zero, one or two; |
Zis CR‘R®, wherein R* and R° are independently seiected from hydrogen, (C,-
C,)alkyl and trifluoromethyl; or Z may be one of the aryl or heteroaryl groups referred
to in the definition of B above-aﬁd wherein two adjacent ring members of Z are also
members of ring A;
30 X .is hydrogen, chiero, fluoro, bromo. iodo, cyano, (C,-C,)atkyl, hydroxy,
" trifluoromethyl, (C,-Cy)alkoxy, -SO,(C,-C,)alkyl wherein g is zero cne or two, CO,R™or
CONR'"'R'? '

. * 4 L M S *



CONR[err]R.err];

PCT/ 1 B97/ 00076 WD 97/ 36867 _

PB : . ' ~ -53- ' each
of R[_err], Rlerr] and Rlerr] is selected, i ndependently, fromthe radicals
set forth wo9B6ssthe definition of  Rlerr]; or R err] and R8BI, get her
with the nitrogen to which they are attached forma 5 to 7 nenbered
ring that- may contain fromzero to four het er oat ons sel ected from
nitrogen, sulfur and oxygen; 5 .53.is one, two, three or four; and
the broken line indicates an optional doubl e -bond; with the
proviso that n nmust be one when Z is a heteroaryl group; or a
phar maceut i cal I Y eschOsf (' & 1 eark bR id fetdctad, independently, from e radicals s« igriund
according to gl ajx b. [Idvz 1,5 Qiper.azinyl . B

conpound aclb i‘ﬁ%']"%'gn\(l:grgi' 'Zh \E\Q/r\[ag?e# tggﬁé& ._.4h2 rl:trog]eg to whlcztn_ thgy aR
conpound ac aﬁamﬁedgfotm adltai memhm mgthd may ¢ontripfrom eredo four heteroatoms 5.

A conpound g&g fel™afel .;,@p%a% hn Rlerr] is substituted phenyl.

6. - A corrpou accor a| T ’vvhere| nZis CHerr]. 7.
A conpourfd accor diisigne. Iﬂa'amosfouvmdel n Rlerr] is substituted phenyl. 15

8. A COWOU”%@%&&&U%@uﬂd?caﬁdsaﬁ{%&m&*%’uslerb&d‘ s two or three.

9. A conpound according to claim1, whereLn said conpound is sel ected
fro with the proviso that n must be one when Z is a heteroary! group;

3-

3 [ﬁ| (4- rrgt hgl phaea@ﬁuﬁ&emmpﬁh?ldmlh&?&ddl hydro Igdol d2 oned -
) (2:0 oro-3-[2- (45 met Xcgm e&n%zaccord: \)o cl?ggz%ldhel%?n;l lsplp It;'\{d ro-1ndo one
5- chl or O‘ch [ 2- (43m3t hilchmpeiiray ddtoiding to-dishnztywhetein e is CH: di hydr o-i ndol - 2- one

“met hyl - 3-[ 2- (4- ﬁ‘et hyf SPREPYNA aecerding toeion § WhRIRIR 1§ ™o 85 $¥88: o_ i ndol - 2-one:
3 [ 2- (4- met hyl pi ﬁerazhmmpwwmp@ﬂgmnmmwwi&s&hsl&uigtﬂphnnyhdol 2-one

1 (3, 4-di chl oropﬁenyl 5\cgmrgurtdlﬁcw{%inﬂmlcg%lrpazﬁgvhﬁrem z"sben’zyl | dene] - Pyrrol i din
- 2-one; 7. A compound according to claim &, wherein R’ is substituted pheny

1- (3, 4- dighl orobenzylAasnbzo:(éae&wa/dwaﬁﬁ.a;zwmﬂeumsmr&mwene] 1
, 3-di hydro- 25 indol -

- (4-chl or obenzyl ?-3 [écempﬁmmrwmqmﬂ wheransaid eompoundcsse!acted
-yl ) -benzyl igdgpe] - pyrrol i di n-2- one;

él I(gl ﬁhlz?robenzyh_éz%%5 wpuoron?1 )%)A_f met |dyeng]| Pg_d%%rg_inlddg_)mb‘enzyl i dene] - pyrr
- (3, 4- di f | uor ophéshiore-3-{2-@-rhethyipiplnakini tptrenzylidéne} 1)3-dikydrpdnddb2ohe;pyrrol i din

-2-o0ne;

1- (2, 4-drchl or ob &S Wﬁ W%h#gPﬁW'BJﬁ‘@r'bﬂidfnilﬂ)'s'%'g%%qdase%8T pyrrolidin

-2-one; 1—methyl-a-[z-(t&-mathylplperazm-t—yl)-benzyhdene} 1,3-dihydro-indol-2-one;

1- (3 4-di chl or ophgayl didmlRiblAl LiPedriyidRhB -G P ulydrokhder BGay ! i denel -
1-{3,4-dichlorophenyl)-3-[2-(4-methyipiperazin-1-yl)-benzylidene]-pyrrolidin-2-one;
1«3 4-dtchlorobenzy!)-3-[2-(4-methylp|perazin-1-yl) -benzylidene}-1,3-dihydro-

25 indol-2-one;

14{4-chlorobenzyl)-3-[2-(4-methylpiperazin-1-yl)-benzyiidene]-pyrrolidin-2-one;

1-(4-chiorobenzyl)-3-[5-fiuoro-2-(¢-methylpiperazin-1-yl)-benzylidene]-pyrolidin-2-

~one; T _ . '

1-(3 4-difiucrophenyl)-3-{2-{4-methylpiperazin-1-yi)-benzylidene]-pyrrolidin-2-one;

30 1- (2, &dichlcrcbenzyl)-a-[2-(4—methylpiperazin4-yl)-beﬁzylidene}—pyrrolidin—&one'

- 1-(3, Mtchlorophenyl)-3-[5-ﬂuoro-2-(4-methylp:perazm 1-yl)-benzyhdene}
pyrrolidin-2-one; - '

1 -(4-ch|orobenzyl)-&[2_-(4-methylpiperazin-1 -yl)-ben_zylidene] -piperidin-2-one;

* < L M S *



pyrrolidin-2-one; ' 1
- (4-chl orobenzyl ) -3-[ 2- (4- et hyl pi perazin-1

-yl )-benzyl i dene] - pi peri di n-2-one; . WO 97/ 36867
PCT/ 1 B97/ 00076 o _ . - -54--
1- (3, 4- di cR{,@bphgezy! ) - 3-[ 2- 4- et hyl pi perazin-1 PCT/IBY7/00076

-yl ) -benzyl1 dene] - pi peri di n- 2- one;
1(4- chl or ophenyl ) - 3-[ 5-f | uor 0- 2- (4- net hyl pi perazin-1
-yl)-benzylidene] - pi peri di n- 2- one; 1
" -(3, 4-di chl orophenyl ) -3-[5- quoro 2- (iuhethylplpera2|n 1 -yl)-benzylidene]-
pi peri di n- 2- one;

T T oL AR A DSV B2 o

(
-2- _ onel-{4-chiorophenyl}-3-[5fiuoro-2-(4-methyipiperazin-1-yl)-benzylidenel-piperidin-2-
4-di f ,qéophenyl) 3-[2-(4- rrethylplperazm 1
benzyl [-pyrrolidin-2-one; '
( 4- net hyl plﬁﬂ&ﬂW&P'}QWDMz’WM@ﬂﬁmWvlmﬂar@mlr'r4 ¥l )obenzylidene]-

2-
5-f 1 gor g gn‘g,A-_zrgmhyl pi perazin-1-yl)-benzylidene] - pyrrol i di n-2-one;
2-(4-me %Egr azi n-1-yl)benzylidene] - pi peri di n-2-one;

3

,4 di chl oro gthyipipragip- ’MWW%]MW!LW“%B?}WP] pi peri di n- 2- on
f gl'-vﬂﬁh E%ﬁﬁhﬁﬂﬁ eﬁzﬁ@aﬁﬂ1%¥$@hﬁﬂﬁﬁﬁéﬂl}$yndndm-2— -
- benzyl i dene di

ydro-1 15 qui nolin-2-one
, 4-di cﬂP%rophenyI) 3-[5-fluoro-2-(4-nethyl pi pera2| n-1-yl)-benzyl] - pi per
(2- ] f)na-(s 4-dlﬂuorophanyl)-3-[2-(4-mamylpiperazln-1 -yl)-benziyll-gyrrolgim-z-one,
met hyl p zin-.1- rpoli di n-2-one;

(iorret hyI p %@W@%W‘&ﬁ@ aﬁm{’ﬁ;‘ W') pyrrolidin-2-one; 20
-fl uoro- (34 c1g-Rid-pethyipiperdzing i -yl)-bemzylidend:pyrtolidingeney | - pyrrol i di n-2-0

4-di chl or op?{é J’%‘"PE a M"yo)widm?]mﬁe"d SFazrn- 1-yl ) - benzyl i dene]

[

o i di n- 2- onb{3.d-dlchiorophenyl)-3(2-(4-methylpiperazin. 1.y benzy-piperidin2-one;
4 di £ 1 uor opleblnbernbinid 06 tnelnfglp SRLRY1LMILRRERBRA & adshydisARY | | dene] -

rlne-
- (48 chﬂB‘PB‘Bh%‘ﬁW)ethyl] 3-[5-fl uor o- 2- (4- net hyl pi perazi n-1-yl)-benzylid

ne] - pi peu-(sja-aieabmanyl)-a-[s-nuoro-z-(+mamy| iperazin-1-yl)-ben eridin-2-
-(3,4-di chlorophenyl)-3-[2-(2-di nmet hyl am noetpr?oxy) t;gnzylzylé-gr?e] pyrrolidin-

2- oné€, 'and

3- [ 2- (4- et hy| pBy@{damsthyibipstaziberybdnziil-(-bhenyi-pyreitinegssriy | pheny! ) - pyr ol i di n

-2-one; 30 and |l uch conpounds.
10. A phar maceu%'?%%%%@?%QWﬁpgﬁ?]?ﬁgtgﬁﬁhﬁm? '@ea di sorder or
20 3-[4-ﬂuoro-2-(4-methylpiperazin—1-yl)-benzylidene]- -phenyi-pyrrolidin-2-one; - .
1-(3, Mlchlorophenyl)-s-(2-ﬂuoro-6-{4-methylp:perazm- -yl)-benzylldene]-

5
3-
3-
di

[
2
I N
-(3,
y) -
-[
-[
-[
-(

<o ot
I\J('DOO*" -bl\)I\JDOOV

CDH'GI—"O'DUJCD(D_I—"('DI—‘OOCD(D'

pyrrolidin-2-one; -
-(3.Mmudmphenyl)-s-[5-ﬂucro-_2-(44naﬂ1ylpip_erazin—1-yl)-benzyﬁdene}-pipm
- 2-one; : | _ :
25 ~[2-(4—chloropheny|)ethyl]-3-{5-ﬂuoro-2-(4-methylpiperaz|n- -yl}-benzylidene]}-
piperidin-2-one; .
1-(3, 4-d|chlorophanyl)-s-[z-(z-dlmethylaminoethoxy)-benzyhdene}-pyrrolldm-z-
one; and : _ _
3-[2-(4—methylpxperazm—1 yl)benzyl] 1-(4-tnﬂuoromethylphenyi)-pyrrohdm-2-one
30 and the pharmaceutically acceptable saits of such compounds.
T 10 A pharmaceutical composition'for treating or preventing a disorder or
condition selected from hypertension, depression, generalized anxiety disorder,.

phobias, posttraumatic stress 'syndromé, avoidant personality disorder, premature
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condition sel eci.ed..from hypertensi on, depression, generalized anxiety

di sorder, phobi as, posttraumatic stress syndrone, avoi dant personality
di sorder, premature _ WO 97/ 36867

PCT/ 1 B97/ 00076 ' ' - 55-

ej acul ati on,weamese di sorders, obesity, cheni cal dependenc%%‘m‘%"l’%’@er
headache, m grai ne, pain, Al zheiners disease, obsessive-conpul sive
di sorder, panic disorder, menory di sorders, Parkinson's di seases,
endocrine disorders, vasospasm cerebeldgar ‘. ataxi a, gastrointestinal

tract disorders where changes in notility and secretion are 5 involved

and chroni c paroxysnal - hem crani a and headache associ ated wi th vascul ar

di sorders i e,aautammmaxmgcuwdaé nebﬁtyammwoaepancmumsﬁemd&m to

claiml pA,fec e |ntreat| reve Ilng suchéi grder or
7, panic disorde

condi tion amFrﬁ'm' pain N g aor: g 9"533 ‘ﬂs"éea isprg 11. A
phar maceut i remorydiporiets, Barkinson's disedses pentioctinecdisortiera gvasosfiasny, derebaliar 10

condi tion tpat. bﬁkﬁ%&{gﬂﬁtﬁl} %{ﬁ%&é’%&&%@%ﬁﬁ?&%@? grotgeg gt}accordl ng

neur ot ransm ssi r1slng an anoun
“to & almfplllm aad chmnlsfﬁawwsmd hHemi¢raaia tand dreadache @ssoviatedhwithiedscdias or der - -

or conditiog; R treatl i Odgﬁfpﬂ h%'Muxﬁ?S@REgﬂb&r&a&écbg?qto claim 1

12. A et ho ting a disor con on sel ected
- from 16 hyﬂ'&tt'énsﬂﬁl"e d@pﬁ"%@ggow Ryeventing isuchi disprden r deangitionr andieobi as,
post traunat pRarfiadcBtically acceptdbid'carfar, avoi dant personal ity disorder,

premature ejacul ation, eating di sorders, besity, chem cal . '
~ dependencies, clt "ﬂ'@ﬁﬁ?ﬁ?ﬂg‘”" I?Pmp&r"'ﬂ%" ?fawnﬂl"lm'"% ’d?’%%’&g%”

obsessi \rmwamﬂsm Vihatli 64 dbé , trRaBHC dofi phevdhited rﬁyrmirvmda I géfotonergic
Par ki nson' s Seases, endocrine di,sorders $0Spas cerebel |

at axi a,. gasf‘%mm'ﬁ%ﬂ N8 mam H‘PE%'P%&?&"\%& E’ﬁ’@néd P?P"H%WH ty and
secretion welainviothatis atfecitivehin areating o reventiig such diwdércoracunaition dndendache
associ at ed in-a mammal, conmprising

adm ni steri L’?’b a nar%&é%%géﬁf)f such treatnent or prevention an anount
of a 'corrpouh% ﬁamodlfqglrummaalmuﬁm disgrdef blemndlﬂenlsnlet:hdanonng or
preventi{y) wysdHenkion! dbpres ?}“ﬁl

treating or preventi n&%a 3'?2'?der or conagptloner’ Rhom“ ka treat ed or
prevented bFYeKeafcRYRIdant Rersonalityidisaidalr prematuei ejaquintioneefingadinerders

conpri ts! Ng oHadity| chiefiidalldepeRdéhcit|Eildter Hoad@hd, mmcauﬁ mhmédﬁém
preventi on

G fective | AoPeapERTPMe  dodrps ngene de °Ld%n‘=‘ fFEEKIRRIT
14. A phar neliseatdsc ahdawing adiscrders, f:abspmtw@m maemmatmamwer or :
i sor der 2~ HsBRisEEirE Shab RF il e sepiaberve oA B SyerieBRrERBRL ona 1y
di sorder, phemigraniaand headache assoqated with vascular dzsorders in a mammal, oomprismg :
_ administering to a mammal in need of such treatment or prevention an amount of a
compotind according to claim 1 that i is eifechve in trealing or preventing such dlsordet
or condition. B
25 13. A method for treating or preventing a disorder or condition that can be
treated or prevented by enhancing serotonergic neurotransmission in & mammal,
comprising administering to a mammal in need of such treatment or prevention an
amount of a compound ai:oordin‘g to ciaim 1 that s "etfec_tive in treating or preventing
such disorder or condition. |
30 14. A pharmaceutical composition for treating or preventing a disorder or
condition selected from hypertension, depressson, generalized anxiety disorder,
phobias, posttraumatic stress syndrome, avoidant personality disorder, premature

ejaculation. eating disorders, obesity, chemical dependencies, cluster headache,

) O



ej acul ation, eating disorders, obesity, chem cal dependencies, cluster

headache, WO 97/ 36867 _ '

PCT/ 1 B97/ 00076 _ - 56-

~ migraine, pain, Al zheiner's disease, obsessive-conpulsive disorder, panic
di sorder, woeimRe@ry di sorders, Parkinson's diseases, endeegfimenrsor ders,

‘vasospasm cerebel |l ar at axi a, gastr0|ntest|nal tract disorders where

changes in notility and secretion are “invol ved, and chronic paroxysnal

hem crani a and headache -associ at ed mng% vascul-ar 5 disorders in a manmal,

conprising a serotonin receptor antagohi zi ng or agoni zi ng effective

anount of a conpound according to claim1 and a pharmaceutically

accept abl g migPhihd, ziain Alzhel s dlsgge PRI Coﬁ%lﬁ[siv(éaélﬁ‘g%pgﬁhyﬁﬁ{ée?r

treating or prev sor er or I eat ed or |
prevent ed mymemﬂmd#rg. %%#lmwmeeswndmwm.yssmasm, cereheliam| |

CONPri Si NGat@is e{;&%ﬁt&%ﬁﬁﬁ%&i Qﬁor@lakaﬂﬂ&bzéh‘&ﬂg&r in motilﬁyg ZeBiiGH hRCt i ve

- anount .of a coqrg)oun accord toclaiml ar naceutlcal |y
accept abl einyelyed. apd ehranic P""”‘Y‘mﬁf Phie BOd P‘!ﬁ‘cl‘q dowithpyasedsr i ng” a

~di sordeg oa.s&aaél ih lmmﬁaﬁ%ﬂﬁn&hgm serotohmnaéép@érsmagon&mgsﬁ yhiking
general ize Xi e c{d grder i as osttra,umat iC st ress 15 s ndrorre
avoi dant p H“% Py 8r GUPP "!’é‘xﬁ%"'ﬂﬁ%fﬁn@f‘f"oﬂ & Ramecet |

obesity. accephemanlerdependenm es, cluster headache, m graine, pai n

Al zhei ners di se RePLye C si,ve,di sorder ani ¢ _di sorder
nenory di sorderg%gp ?'[égéa{? Jreating, oF PIeY, %Br‘ﬁm ?fasospasm
cer ebel | ar cariditiona , thafasdanoi bet cheatexh| otrptuvented d'bysmnﬂmmg/m“retonwhges in

and heddacparafgismeslh € rihfAu, @i & \akltn RRL dihodning 5L 0" ©

~adni ni st er#gﬁg‘iﬁ'!g #fectivanameuntupt ian gogpolind rdaammmrbpnumnt o &

T

serotonin ““ @#triél N9 or agoni zing effective amount of a
conmpound accor d| nadﬁﬁ'h alm 1. 17. A method for treating or
preventing a di ¥ B¢ ferdregting enprementing sdisprder or qongditior geleeted fretrent ed by

~enhanci ng pgeRbAdler, defreBfith, YoharaiZedenkiaty disbrder SHEBRS, pestiréi itaticistrestd

Serotonbn 'x&%amw&ﬁ&rﬁﬂma&ﬁg&mrﬂgwyf@%&&o Bl OB compound
accordi ng &lsensitsli depbndencies, cluster hésiacke, D igraing, c paing Aizheiprgrs sdisessa, f or
e RS BRIl st b Bl Pt o,
conpr i si ngdiseases, endocrine aijsorders; vaisospaany: (cerebelidr \atada; cgrstrbintestinal tiact
b) & conggURflRinetd&iahgéd 1A motity ik Sactetiot 3k involved, and chronic paroxysmal
" 20 hemicrania and headache associated with vascular disorders in a mammal, comprising
administeringto a mammal requiring such treatment or prevention a serotonin receptor
" antagonizing or agonizing effective amount of a compound according to claim 1.
17. A method for treating or preventing & disorder or condition that can be
treated or prevented by enhancing serotonergic neurotransmission m a mammal,
25 " comprising administering to @ mammal requiring such treatment or prevention a
serotonin receptor antagonizing or agonizing effective amount of a compound
according to claim 1.-
18. A pharmaceuttcal composltuon for treating or preventmg a disorder or
condition that can be treated or prevenied by enhancing serotonergic
30 neurotransmission 'in a mammal, comprising: '
-  a) a pharmaceutically 'acceptablé carrier;
b) a compound of according tc claim 1; and
c) a 5-HT re-uptake inhibitor or a pharmaceutically acceptable sait thereof;
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c) a 5-HT re-uptake inhibitor or a pharmaceutically acceptable salt
thereof - WD 97/ 36867

. PCT/ 1 B97/ 00076 --57-
“wherein the anount of the active corrpounds are such that the conmbination is
ef fective i W@9H%8§ng or preventing such disorder or condi & 700076

19. A nethod for treating or preventing a disorder or condition that can pe
treated or prevented by enhancing serotonergic neurotransmission in a
mammal , 5 conprising adm nistering teya manmal requiring such treatnent or

prevent I on: a) a conmpound according to claim1l; . and
b) a 5-HT re-uptake inhibitor or a pharmaceutically accept abI e salt
t her eof ; ~~ wherein thi @mount afithe aotive corppaiindsiace sushithat the nprobinetionds e such

that the C%%Pétﬂgtsrj:f?&ting%p}a%ar%ﬁ%%ﬁ &Eoid&rﬁi%ﬁ?:%ihx@ﬂ or preventing such

di sorder or con or treating or: preventlng a

di sorder or condPi Adwetherhfor datingeor prevertiogiacdiserdep,pigenditian et eambmici ng

serot oner giveafdUsObledaidd B dihahding sBfdiBHBlgic neuroff@iEAissidn B aC0HAMMAL ering to
said mammal re UI r| ng,such treatnment or prevention: a) a

5-HT[ er r§ stefing{a & FRRrwEl requifing suchdieatmant of IeveRtieR; cof :  and
b) a 5- I—Fl'[err,} anh&gmﬁﬁd mmg@@rmemwl |y accept able salt thereof;

15 wherein the unt the active c such that the
~conbi nati on hsls #ﬁwfﬂ*ﬁ nhikitor piAR,P W“B?%@ﬂ&‘ﬁ@e@&%sﬁ terpefer or
condi ti on. wherein theZimounts qfities Sctive cbmpalindsairp @ach thantheGomibiiation t 0 cl ai m
_18 V\/nerel gﬁ emreap%féperewi keuéhné1+ot}‘|j£ro°rwond'§ert raline or a .

phar maceut i T y acce A& 22. A et hod
accordi M to cl @nﬁlmhm&férmhmmer pravignting-a. gisaider on kedulitiosr that cdiObe
sertraline yo:Toy ggm @u%trﬂr@sﬁ{

A net hod fﬁe?’eg{'?{ng ogénb evenu% cﬁ?‘g d?a'r or cor%%?trf g\nas'g?mmfléd from
hyper t ensi GeMpdising eslm"tmenngén Said| mmalarm-mg/swmt opprsvention:

posttraumatic Stgf€ss a 5-HT,, aMBGSMERr aPHahERLtcY ACWptable/saltitRGtbstCAnd SeXual
dysfunction, eating di s&r r'ders, obe5| t hem cal dependencies, cluster

headache, migr albf’le AMtagenishar & %‘5@%’$%‘W&%§¢éﬁ€5ﬁpul si ve
di sordens panic Mdﬁrmdmw\dmsdamm& BEEHhAt the confbiftias es,

endocri ne %Mrs as .cer e%n%sar at amﬁﬂ%{?astroi ntestinal tract
di sorders rﬁf@g" g §u rder, Q1 cpp e invol ved, and chronic

par oxysmnal 2i1em armmmnbmmmnmingwdlm 16 vﬂaeamtiﬁrs-m’ sorders

in a mammal, ) ] ' I i ting such
treatment or Br even ﬁ%“@ﬁ'ﬂ&dgppmﬁgm%ﬁwgcc%ﬁg% to claiml1;

and A reetiod-Acordingozlaimi 18hwhreio theoS-HE retiplekeinbibiterdsl |y

accept agbe s%ﬂth& BP&Eﬂ&maeeutuwa p ShfiHdrdofl® amounts of the active
conpounds are suc I nation .
P 3.  Amethod for treating or preventing a disorder or condition selected from

hypertension, depression, generalized anxiety disorder, phobias, postiraumatic stress '
syndrome, avoidant personality disorder, sexual dysfunction, eating disorders, obesity,
chemical dependencies, cluster headache, migraine, pain, Aizheimers disease.
25 obsessive-cmhpu!sive disorder, panic disorder, memory disorders, Parkinson's
h diseases, endocrine disorders, vascspasm, cerebellar ataxia, gastrointestinal tract
disorders where changes in motility and secretion are involved, and chronic paroxysmal
hemicrania and headache associated with vascular disordersina mammal, comprising
administering to a mammal requiring such treatment or prevention:
30 - a) a compound according to claim 1 ; and
- b) a5-HT re-uptake inhibitor or a pharmaceutlcaﬂy acceptable salt thereof;
wherein the amounts of the active compounds are such that the combination

is effective in treating or preventing such disorder or condition.
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Is effective in treatlng or preventlng such di sorder or condition.
WD 97/ 36867 '

PCT/ 1 B97/ 00076 24. ‘A method for treating or preventing a
di sorder- or condition selected from hypert ensi on, depression,

gener al i zeggaaMksgy Yy di sorder, phobias, posttraumatic strepgraByromydr one,
avoi dant personality disorder, sexual dysfunction, eating disorders, .
obesity, chem cal dependencies, cluster- headache, m grai ne, pain,

Al zhel mer's di sease, 5 obsessive-conpylsive disorder, panic disorder,
menory di sorders, Parkinson's - di seases, endocrine disorders, vasospasm.
cerebel | ar ataxia, gastrointestinal tract =  disorders where change. In

motiity and seg et OfetEd idf takiRfhr phéiten ﬁ@rﬂa}&d&%e&a{mﬁa@m%ﬂq crani a

and headache associ ate Wlt va rs 1n a manmal, conpti sing

adni ni st er hyrerieesien. septeasion aeneralizag aniety disasdarnphnbias: ppstisaumatic stress10
a) - a [egy.hliﬁ.@ %O&d&ﬂbaﬂgﬁuﬁi dseéraar SBAbIERHE IR batihg Ao mf%@s ity al t

t her eof ;- b) 5-Hf[ err] .ant agonj st .or arnmaceutically .

accept abl ecﬁﬁW'F"t #eRapgencies, clustér hoad B BYGFRIDRa PRl AlRheirosrs, esage: | ve
conpoungs osessivetornpulsivé iscrderpi peibid @isorder, méméily! Bsbiders, | Parkinésitd ng or
preventinggs uacsgs,dl SR} d%%rucond' bSpn asm, cerebeliar ataxia, gastrointestinal tract
disorders where changes in motility and secretion are involved, and chronic paroxysmal
hemicrania and headache associated with vascular disorders in a mammal, compnsmg
administering to a mammal requiring such treatment or prevention:
10 a) a 5-HT,, antagonist or a pharmaceutically acceptabie salt thereof and
b) & 5-HT,, antagonist or a pharmaceutically acceptable salt thereof;
~ wherein the amounts of the active compounds are such that the combination

is effactive in treating or preventing such disorder or condition.
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