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ARALKYL AND ARALKYLI DENE HETEROCCYCLI C LACTAMS AND | M DES
Backgr ound of t he I nvention The present invention rel at es to

novel aralk andM&nal kyl i dene heterocyclic | act ans %@%@gﬁ
tions

I nt er medi at eir preparation, to pharnmaceuti cal

containing themand to their medicinal use. The conpounds of the 10

present invention include selective agoni sgs and antagoni sts of serotonin 1
(5-HT[err]) receptors, specifically, of one or both of the 5-HI[err]
and 5-HT[err] receptors. They are useful in treating or preventing

m graine, degpressigratayd mmARAdK¥UDE6ESI-IETERO0YCMC&AQTAMS NBT(WIDES
agoni st or antagonist is indicate ! ! l' Inv nlli@ Eopean Pat ent
Publ i cati on 434,561, published on ers to 7- 15 al kyl,
al koxy, and hydr oxyglhbsnresam drebefition( nemesbmt navet e(alkyl and aralkylidene heterocyclic
- pi per azi nyl) h a r

5-HI[err] agonlqi‘? gJﬂ‘ igﬁ%_nfost"ge'ﬂnsee% ?%D? ﬂﬁ] Bﬁp 5 t'rgrrén?‘Sj ﬁh%rrﬁg%%uﬂcal

m grai ne, depr emmpoatlormmmtwg diesmi 200 Ho é*muameelmnels@aanah@apmpounds of the

Eur opean Pai&n TE%N rﬁfgaﬁmngaﬂ@a Qég iv %hﬁ.&@%ﬂa%ﬁ&&ﬁ&{@&rs&@ﬂn&gﬁﬁ Hy§fers

to 7-unsubs ogena a oxy substituted t Ut ed-

1-pi per- .20 detepjory. mpﬁt:aim efrane ardotiselitog S4iTiyrprd BT, reaptorsheThayetrei cs.
PCT publi cat | on,s¥f RitreliRg Br pFéU@tl:tinﬁ bﬁgraﬁ%PB@ﬁfpéas'ionzﬁwd &ﬂgﬂdas&ﬁét’g 'tSr WRich a

napht hal ene derivatives as 5-HT err qonl st's and ant agoni sts.
PCT publ i cati orf-WD 2@9nid PoantagRiftissRdiga8enuary 11, 1996, refers to napht hyl

ethers as useful 5- Igl:®ieah PAGMDPELIEatA 3256 R HUBIished ondbne 26, 1991, referd RIEAN
Pat ent Publication 70 i shed

Use of 5- HTI%r a'kyaa\!smvsﬂd?yﬂ"é’rxséﬁ%@wa? RS Rt R rep Ry e

re- Up:1 ake i n?l dohfpounds arelreferred tﬁa;cal-renruynnsts amh,anragbmsts useful for t[he tre]atnl:ent .
7- met hoxy- 1- ( 1- pi perazi - napht en 5-HI[err I gan
in thei ryarticl erane g%/q,r%s éf@f"ﬂ% C’Eégé};%b? SS?regstf P2 Drug Res. ng.,
22, 25- 36 ( 19%Liropea0 Patent Publtcat@@ﬁﬂ.@ﬁﬂ.@um&hwbgNb&'nbﬂr(&Si fo8dersor s:
0 il |l V53t GipulE B86H50ER, 3 ooy EEINLEl BRSNS
serotonin ra%emzuwb-nanbmalenma%mﬁéﬂﬁr*éﬁslwﬂé'mmtwq her nor egul at i on,

car di ovascul ar/ hypotgss 'p\’:@lzcﬁfn&?W@ 94711899, pUbRYIEIIOBEStemBBX 126! Mssﬂeﬁ?&g&bon
nausea, emesi s, Al zheimer's _disease, Parkinson's di sease and

Hunt i ngt on’ s ding@phthalene gisrivatives as 5-HJp agenists aadhentageNists.at j on WO 95/ 31988,
publ i shed Novenber 3T a&%auohevfmlgsmom puﬁiﬁhéMnUE@ af, 1906, éfd{sa6 hhphthyl

ant agoni st in conbinatio tr 1[1 @}L agonl st to treat CNS
di sorders such %ge’aéﬁr”égg'l %IH 5%‘?%?’%1? ‘g set y, panic disorder,
agor aphobi a25 soci al European Patent Publication 701,819, published March 20, 1996, refers to the
use of 5-HT, agonists and antagonists in combination with a 5-HT re-uptake inhibitor.
Glennon et al., refers to 7-methoxy-1-(1-piperazinyl)-naphthalene as a useful
5-HT, ligand in their article "5-HT,; Serotonin Receptors”, Clinical Drug Res. Dev., 22,
25-36 (1991).
30 Glennon's article "Serotonin Receptors: Clinical implications”, Neuroscience and
Behavioral Reviews, 14, 35-47 (1990), refers to the pharmacological effects associated
with serotonin receptors including appetite suppression, thermoregulation,
cardiovascular/fhypotensive effects, sleep, psychosis, anxiety, depression, nausea,
emesis, Alzheimer's disease, Parkinson’s disease and Huntington’s disease.
35 World Patent Application WO 95/31988, published November 30, 1995, refers
to the use of a 5-HT,, antagonist in combination with a 5-HT,, antagonist to treat CNS
disorders such as depression, generalized anxiety, panic disorder, agoraphobia, social
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phobi as, obsessive-conpul sive disorder, post-traumatic stress disorder,
menory di sorders, anorexia nervosa and bulim a nervosa, Parkinson's
di sease, tarWOA8/14433 dyski nesi as, endocrine di sorders suchP@yIBI7/01062
hyper prol acti naem a, vasospasm (particularly i n the cerebral
vascul ature) and hypertension, disorders of the gastrointestinal tract 5
where changes in notility and secretion aré involved, as well as sexual
dysfunction. G Maura et al., J. Neurochem 66 (1), 203-209
(1996), have stated that adm nistration of agonists se|ective for
5-HT[err] recephgbiasopbsessiveseampulsivardispider., peptijaumptic sjress disofder o MERPY
m ght repr esentgisdrdbrs ahndréis NEPRERBT and) buliBiat hER6SEE Parkihsdity T8 S, eRadiverr
ataxias, a nultjfaceted r‘sé,yndror.ne for V\:Hi CF no established thera

5} Susig?

) i
avai | abl e. 10 dyskinesias grbEiie dsardsrt ARSI AR ™ B ESORRRST CHERIAlG us
9, 1995 refers i the cerebriiVageilatars} aeid hippartensiphodisdrders of itheagastremtestingl iraet e
clained to be useful for the treatnent.. of cataracts. ,
Summary of the Wi FrangRe in Moty Shl Selipan ared S A B8R0 B ronea) dpbincinp.
- conpounds of the foGnMaurdet al., J. Neurochem, 66 (1), 203-208 (1996), havd efatdd that
wherein R err] Jis.a.qgroup. of the for a, ergfg Lt ] ],
Gerr], Gerr] aéi?mr&t%n?ﬁl gfa%g&nlé ses(?rec{lvwobg- Wr& to% SF {o]‘ botgsg-lfm anﬁi-‘ﬂﬂn
receptors might represent a great improvement in the treatment of human cerebeliar
ataxias, 2 multifaceted syndrome for which no established therapy is availabie.

10 European Patent Publication 666,261, published August 9, 1995 refers to
thiazine and thiomorpholine derivatives which are claimed to be useful for the treaiment
of cataracts.

Summary of the Invention
The present invention relates to compounds of the formula

15 1 2
R R /ﬁ\ .
N R3
Y

20

wherein R! is a group of the formula G', G?, G°, G*, G°, G® or G’ depicted
below,
25



WD 98/ 14433
PCT/ 1 B97/ 01062

- 3- [err]

WO 98/14433 PCT/IBY7/01062

10

15

20

25

30

P
I
N\R6
(RY3) (R¥3) o7
1 T
&%, G3,
Oy R®

b or b

@
o

[«
-~

-e

a is zero to eight;

each R"™ is, independently, (C,-C,)alkyl or a (C,-C,)methylene bridge from one
of the ring carbons of the piperazine or piperidine ring of G' or G?, respectively, to the
same or another ring carbon or a ring nitrogen of the piperazine or piperidine ring of
G' or G? respectively, having an available bonding site, or to a ring carbon of R®
having an available bonding site;

E is oxygen, sulfur, SO or SQ,;



ais zero to eight; each R err] is, independently,

(dJerr]-(err])alkyl or a (CJerr]-Cerr])nmethylene bridge from one of
the ring carbons of the piperazine or piperidine ring of Jerr] or Jerr],
respectively, to the 30 sane or another ring carbon or a rlng tr en of

t he pi perazi O 14EBperi dine ring of Jerr] or Jerr] ely,
havi ng an avail abl e bonding site, or to a ring carbon of R err] havi ng
an avail abl e bonding site; E is oxygen, sulfur, SO or SJerr];
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Dydroxy 0T it SRR R Moy Biomp adEdyehs. (G cTaibl oKy,
-Sgerr](derr ]tnfrc{ommdtml (Ry-Coyakextye iSO {C,iC3)alkgr whereia t irzetorene or@id,eCOLRY er r ]

or - CONR[ e&hgﬁlg he | Y is an optionally substituted
(derr]- C[err]) alkyl bridge that, together with the 5 atons to

which it is attached,isaoroptorally isuhshﬂuteds(év-é;) heterbalkyd dhrithget thiet) together evithitia@ ni ng
two to four het r LSt -

13- owazol i df SRyt s SR foffL b i B VG RABEIE M BLyce containing

47 5- i hydr o- 1, wolefoul hetmst8me seldcigt fom 5 arbuRGwSIStNGION. BRxaRoin-4-onyiHy.,

1, 3-thi azolidi W%o%z@ld%éd%hﬁ-ﬂ- ¥ Sp%ﬁﬁlépjl ng&ofﬁrpg-oﬁ-ﬂ))l 1 éthgﬂzohdmA-on-s-

, 3-1 mi dazol i di n- razo
, 2-t hi azol i di n-¥L 1 Sﬁhlaaomlnrzaﬁdmngﬁwl.1,3-9yrazz>h@tn14ﬁb$-vld1 A-imidgzoligingd 4-dipp-5-yi,

tetrahydro- 1, 2- %ﬁ%‘a?oiﬁmoﬂbrﬁa)fyl ﬁ@ttﬁ.aiard.m 113 ?no‘ﬁmﬂ' n- ﬂz-%zéﬁdﬁjl—s-onA-yl

tetrahydro- 1, 3- oxazi n- di on-5-yl, hol | n- 3- 6n- 2-
mor phol i n- 316 deteghygroyi.2-oxazig: 309’11‘}[lir detgahadreﬁéizquQA-OWS-yl d?ﬂai‘é/‘}rp -1,3-oxazin-

tetrahydro-1, 3- imﬁﬁJW%Q@héwﬁlé-on-z-yl m&bﬁ@hmgoaqz%tm@myam 4oddMss-yl
tetrahydro- 1, 2-t hi azi n- |om)r§holln-

t hi onor phol i n- 252¥; on- ?trﬁ‘Fyde 3'"“22'@ A dr o- 1teiraBYﬁ’821rq1t’h!?25‘r? 4dipn-S-yl,
Eexaﬂygro i :2% dEWyGroiT mml?nL{sﬁnW| S&ﬁbrdiupkcmnakbn 24, thugyznpgamms-aroﬂrwl yl,
exahydr o- -0D:5- e i,azi i gn- 5-
pi per azi n- 2- ondidgl éjhydrsﬂptg-p'né -Q-ar,\-g-_ygi ??;%fogl fi diazZin r3-ori-4-yl Q%-o?h%jlrd-zw
Ej _e':] r Shydr1 0312 3, p&lﬂddzlreii}bla-ﬂ-iyh-Héxahydlﬁ-m-diaﬁn-&on-s-y! h_exahydro-1 .&dlagn-z,df-dion-s-yl,
i hydro-1, 3, 4-t igA-Dyi o la 3 4 azi Puds AN 6 g .
S e Pgelin 20 sdalt-2 6-dionis glr Tothitod Rl $ho-y., 5.6
t et rahydro- 1, 2 GﬂhmuﬁdzthtadBZmﬁim@v! 18,2 0xpdiazine&-prrb, on- H6-gihydro-1,2,4-

tetrahydro-1, 2, dogxadisas 1,2 4-oxadiazin-5-on-6-yl,  1,2,4-triazin-5-0n-6-yl
5, 6- di hydro- 1- 03 oxa |a2| - -onﬁ% oxla '232'2 oy riazin-5-on-6-yl,

oxadi azi n- 3, 5- dpRNYELy] 2,4- oxgdlzzmrﬁtqnaﬁzvln 6.60ibysirg/fi-2,4-oxadiazin-5-on-8-yl,  1,2,4-

hexahydr o- 128 staaiaﬂhisrs’imeﬁls yl124-trazmt@es.ab ﬂr%e&aﬁy&&am&e;ﬂn—%@w,
ro-

hexahydro- 1, 4- oxazepi n- 3 | , hexah é

oxazepi n- 3, 5- di RsaBydi-1. F@‘i‘é‘?&}%ﬂ-@nf -yl hegahysias) ﬂ-o:z_;azgzpm HA0-g:y hexahydro-1,4-
2,3,5,6-tet rahY&{aﬁeﬂn-é'S-dlon-z-ypKébmWrBﬂﬂ-&xadb;ﬂﬂ%@i-&bn-s-yl 2,3,5,6-tetrahydro-1-4-
hexahydro 1, 4- oxaz dr o-

2, 4-di on-5-yl %‘tﬁyggbdqn %y% K?%M%Qé-o&ﬁzefm ?-on%gy?,phgiahydroJ,3-oxazepin-
hexahydr o-1, 4- t2]4-almgﬁ -yi; Bexahydroyl 2-thidzepin-3-on-4-yl, hexahydro-1,4-thiazepin-3-on-2-yl,
ﬁeiaﬁygr gearzshy%& %be?%}wg%lrgzzﬁl -lt)rqné%:pgﬂ/{]?-%hyd-yl, hexahydro-1,4-thiazepin-3,5-dion-2-yl,
hexahydro-1,4-thiazepin-3,5-dion-6-yl, 2,3,6,7-tetrahydro-1,4-thiazepin-5-on-6-yl, 6,7-_
dihydro-1,4-thiazepin-5-on-6-yl, hexahydro-1,3-thiazepin-2,4-dion-5-yl, hexahydro-1,2-

diazepin-3-on-4-yl, hexahydro-1,3-diazepin-2,4-dion-5-yl, hexahydro-1,4-diazepin-2-on-

3-y4, hexahydro-1,4-diazepin-5-on-6-yi, hexahydro-1,4-diazepin-5,7-dion-8-yl,

30 hexahydro-1,3,5-thiadiazepin-3-on-7-yi, 4,5,6,7-tetrahydro-1-3,5-thiadiazepin-8-on-7-yl,

and 2,3,5,6-tetrahydro-1,2,4-triazepin-3,5-dion-7-yl; wherein the substituents on any

of the carbon atoms capable of supporting an additional bond, of said (C,-C,)

heteroalky! bridge, are chloro, fluoro, (C,-Cglalkyl, (C,-Cglalkoxy, triflucromethyl or



hexahydr o- 1, 4-t hi azepi n- 3, 5-di on- 6-yl ,
2,3,6,7-tetrahydro-1, 4-thi azepi n-5-on-6-yl, 6, 7-

di hydro-1, 4-t hi azepi n-5-o0n-6-yl, hexahydro-1, 3-thiazepin-2, 4-di on-5-yl,
hexahydro- 1, 2- dlazepln 3-on-4-yl,

hexahydr o- 1, Wi n- 2 4-di on-5-yl, hexahydro- 1, 4- di azepi RE3IRH01062
3-vyl, hexahydro-1,4-diazepin-5-on 6-vyl,

hexahydr o- 1, 4-di azepi n-5, 7-di on-6-yl, 30

hexahydro- 1, 3, 5-t hi adi azepi n-3-on-7-yl, -5

4,5, 6, 7-tetrahydro-1-3, 5-t hi adi azepi n-6-on-7-yl, and

2,3,5, 6- tetrahydro 1.2, 4- sugﬁgltuents

oh any oieL WoR e SR ohang ofiPe Binus HPRE Satptia i EPeRS Hong

of said ((err ]adﬁi[tuemal lopnd, of said G }&)) hatekodikybbridbecaresCeCgakyiray triffuoruomethyl;

(gg ﬁzzé?)q err])al klez ls(hcér% (&LG alllﬁ alhér%% Xr‘ napmhw wﬁ)ergwasta%&?%{l Bb"ﬁpé‘i'%z Vo

-5- cyarmay otionaliyrbet $ubstitutedtwithuanet @ roore ssupstiients imdepandegtynsai¢aeds
bl f d i d. -
ﬁgfgr ogl (Izyl S Hérﬂcg'ggfﬂ /. bronfd- %ﬁé’r@f gha{%%n{z) cpialk%?;'{ qnfﬁngo‘?\ﬁéﬁ%l,gygﬂ bid
R2 is hydrogen, -Sgﬁpeﬂé)]alkﬂ[merq") Klikzero, cmeemywo or naphthyl, wherein said
h | ht hyl
phenyl O naPNCY| RSie (O E0UERIT adhf, WG B0l Bt 0808, RAG,
(Jerr]-Clerr] )r@pgt;avl or(ac§ & § neaterad] haleRayl grovp Fenteiting fiemhone todgumnstemd
-Sqerr](err ]a‘t&:[lﬁnr the ﬁh%ﬂndWﬁFé‘:’r\ Badh dﬁhezféféﬁoma%eﬁfl ﬁéﬁfﬂthyl and hetergargl

Rl err] |s-§]CH err])[err] wherein mis zero, one,
hydr ogen, %nﬂmu?s may RBWMPQ §rbsgiituted, wity %Er%é??é’l %F‘é\‘%ﬁ?f mdeemﬂspﬂv
conL ai ][n tng f][orgema@dtf@mfcﬂm h@ér@'ﬁ?cgnp}o iodo, (aai?g?lkwn(d ltg)dmonﬂ {CR0J abg-&,n
each o e for an et er 0
optionally be scte!%g‘iypt UF'E &Frﬁ‘ndﬁfg‘ U%‘W §'¥ﬁ5‘§t BY‘E%’FM*S Qggg %rpl’d @/Sp
sel ected from m?al?tyowhérblmms zelo, on®or waclo, (CJerr]-Cerr])al kyI

rrj- rr o} rr r
(CLerel- derr])al kogke (hakd ol b e laind o Middgen, (G ShEH LAY
- S err] (C &8 r substituted Gyitdr (G, Calakgky wheneitn threesfiubane atams arr[(C.viy)alkyijaryl

I f

(Crert]- Clorr ) o 68, 4l nil § BAORhedtihh ol NORRBBR(C.. Jwbersin the
or one to thr eé'lemfe%fb'll rﬁ‘@'%! dﬁrs56|Q#e<{ frerethg -aopulr cphgistiog Pfarpyﬂdy pyrinaider ei n
the aryl noiet ybéniomawbenzemupvbenﬂoxéﬂﬁaf?@wﬂz,s@ﬂﬂﬂyf and &fsrzle? giaer ei n

t he heteroaryl noiety is selected fromthe group consistin
pyridyl, pyriniteg]three or f°B"eﬁ26%&‘£6ﬁ"'yPa'd 136th 268 I‘i‘?‘&i‘?ﬂ’%}lmmﬁ@’iz’?%ﬁ iogRlM beand

benzi sot hi azegl )ﬁubgtﬂﬁieél with é’lﬂi e moRe subsﬂtuenis%deﬁéﬁﬂé&ly%elé:ﬁd froMNWe 6u;ﬁ| n
ot or o 6 suleS B e o v, 688, 2EeCorlo i g phdoromethy
consi sting of cdyans and SOLT,C,)dikyh Wherdi®d ds zdré{amerdrtg,err] ) al kyl ,

Ster 1] (Ger 1] -t oty sttt Rty e rpup ~ope RS, Bposn, Jo.comko, -
Rlerr] is sel ec@g}alkyﬂ]althmdrlengmam rowiety issghieny), meEphtiyt oobteroaryl-(CH,),-, wherein

o oy < pREnyie Minmb{ i sner S PHIGEY g oo, MBI
het eroaryl noi emw!zong@l benzeﬂimplymbt%hmsogamm apé hehisathiazahl apg r isere, one,
pyrim dyl, two, three or four, and wherein said aryl and heteroaryl moieties may optionally be

substituted with one or more substituents independently selected from the group
consisting of chloro, fluoro, bromo, iodo, (C,-Ce)alkyl, (C,-Cglalkoxy, triflucromethyl, -
30 C(=0)(C,-Cglalkyl, cyano and -SO(C,-Cylalkyl, wherein j is zero, one or two;
or R® and R taken together form a 2 to 4 carbon chain;
R® is hydrogen or (C,-C,)alkyl;
R? is hydrogen or (C,-Cglalkyl;



benzoxazol yl . benzot hi azol yl, benzi soxazol yl and benzi sothiazolyl and r is

zero, one, two, three or four, and wherein said aryl and heteroaryl
noi eties nmay optionally be substituted with one or nore substituents
i ndependently sel ected fromthe group consisting of chloro, fluoro,

bromo, iodo, WY err])al kyl, (Jerr]-Cerr])al koxy, tPCTIBEPYR hy |
- 30 C=0-(derr]-derr])alkyl, cyano and -SQerr](Cerr]-(err])al kyl,
wherein j is zero, one or two; or Rerr] and R err] taken
together forma 2 to 4 carbon chain; -6- Rlerr] is hydrogen or
(derr]-derr])al kyl; R[err] i s hydrogen or '

I(:.g[-rﬂ rB]97/CE)i(r)g]2) al kylor R® and R?, together wef(\ ghe nitrogen atom to which they are attachgd, form

or Rlerr] and I%[sucr?,mérmmdwaéteruamh ringethéti hayogentai from Zefo thiouh hieferyatanse
attached, form het eroal kyl ring that may contain

from zero to fJGEcHEE: @"bﬁ@S‘Fﬁn smrag PEYSEEY from nltrogen sul fur and
oxygen, aadqblpone;,twmmrmme; or three; each of Rerr],

Tt dorirfe1 on ofafy of TR ahERERERAERL] ﬁdsﬁé'fd% i Sl Feeas for b "
nitrogen to vvnnnhha' Hefinitmneof R or BT tand HR'Y togeihenmtfﬁthemltvbgeenbeﬁmh they are
heteroal kyl 1! gabRid it S0 men’géxeerneze%ﬁkj find it may contBR SRS Brour

selected from rogen, an oken'Ti nes
i ndi cate opti ormlterqaigmséebgtndéronwnmenheulfpr aw exygemandwhen the 10 broken

line in & is a doub\gph mEQfHchLe pﬁu&ndlﬁo@&éﬁéﬁd’s with t_lr_\ﬁ prc%vnslo th&'win the

phar maceutically acceptable sa | ow ng are

nore speci f1@ ks 'ﬁ‘érﬁ'ﬁ & isra @?Mﬁp@’@[‘@?trﬁ inAREeRfierr] . 15 20

or 2 pharmaceuticaily acceptable salt thereof.
The following are more specific embodiments of groups G' and G2
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30
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The present invention also relates to the pharmaceutically acceptable acid addition

salts of compounds of the formula |. The acids which are used to prepare the



The present invention also relates to the pharmaceutically acceptable acid

addi tion salts of conpounds of the fornula I. The acids which are used
to prepare the WO 98/ 14433
PCT/ 1 B97/ 01062 - 8-
phar maceut i cA¥YQ98/14¢Bept abl e acid addition salts of the af or EFEABI7OMSY base
conpounds of this invention are those which formnon-toxic acid
addition salts, i.e., salts containing

-8-

pharmaceutically acceptable acid addition salts of the aforementioned base compounds
of this invention are those which form non-toxic acid addition salts, i.e., saits containing
pharmacologically acceptable anions, such as the hydrochloride, hydrobromide,
hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate,
5 citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate, ethanesuifonate, benzenesulfonate,
p-toluenesulfonate and pamoate [i.e., 1,1'-methylene-bis-(2-hydroxy-3-
naphthoate)]salts.
The invention also relates to base addition salts of formula I. The chemical
10 bases that may be used as reagents to prepare pharmaceutically acceptable base salts
of those compounds of formula 1 that are acidic in nature are those that form non-toxic
base salts with such compounds. Such non-toxic base salts include, but are not limited
to those derived from such pharmacologicaily acceptable cations such as alkali metal
cations (e.g., potassium and sodium) and alkaline earth metal cations (e.g., calcium
15 and magnesium), ammonium or water-soluble amine addition salts such as N-
methyigiucamine-(meglumine), and the lower alkanolammonium and other base saits
of pharmaceutically acceptable organic amines.
The compounds of this invention include all stereoisomers (e.g., cis and trans
isomers) and all optical isomers of compounds of the formula | (e.9., R and S
20 enantiomers), as well as racemic, diastereomeric and other mixtures of such isomers.
The compounds of this invention may contain olefin-like double bonds. When
such bonds are present, the compounds of the invention exist as cis and trans
configurations and as mixtures thereof.
Unless otherwise indicated, the alkyl and alkenyl groups referred to herein, as
25 well as the alkyl moieties of other groups referred to herein {e.g., alkoxy), may be linear
or branched, and they may also be cyclic (e.q., cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl) or be linear or branched and contain cyciic moieties. Unless otherwise
indicated, halogen includes fluorine, chlorine, bromine, and iodine.
Preferred compounds of the formula 1 include those wherein R' is
30



phar macol ogi cal | y acceptabl e ani ons, such as the hydrochl ori de,

hydr obr om de, hydr oi odi de, nitrate, sulfate, bisulfate, phosphate, acid
phosphate, acetate, lactate, 5 citrate, acid citrate, tartrate,
bitartrate, succinate, maleate, fumarate, gluconate, saccharate

benzoate, nmetPAMMES; onate, et hanesul fonate, benzenesul f onafETIBY701062
p-tol uenesul fonate and panvate [i.e., 1,1'-nethyl ene-bis-(2-hydroxy-3-
napht hoate) ] sal ts. - The invention also relates to base addition
salts of fornula |. The chemical 10 bases%that may be used as reagents to
prepare pharmaceutically acceptabl e base salts of those conpounds of
formula | that are acidic in nature are se that formnon-toxic base
salts with such conmpounds. Such non.toXic bgse salts include, but are not
limted to those derived from %umh phar N&cﬁﬂ,ogi cally acceptabl e

ti

cations such as al kali netal o ns (¢. g., potassium and sodium and
al kaline earth netal cations (e.g., calctl 15 and magnesi um, anmoni um or
wat er - sol ubl e am ne addition salts such N- .
met hyl gl ucarré ne- (megl um ne), and the | ower al kanol anmoni um and ot her base
salts phar ITB.CEUtI cally accept abl e organi c am nes. The
conpounds of this i M7 dnmethni anddR7slbydipgenst er eoi somers (e.g., cis and trans

i somers) and all OptPré;f@}red OB b RTOMUNIPaISS inkhige fttﬂfsmrérém ¢CiddetheR and

S 20 enanti orrersz as well as racemc, diastereoneric and ot her m Xtures of

such isomers. Wwith the atoms tOTWB'c'&éfﬂi)éﬁﬁﬁ!Ed-ofP"{‘%?% optirnaty seRstitviad fusriosenen

ol efin-like douhérﬁbé}e@qétem\emé]se:ected fﬁiﬁﬁ?ﬁ] 3mé%ﬁduﬁf2at-cﬂléﬁ-§%ﬂt1 3 initRzEIRkREYNdsS
of the invention exi as cls and ?&uratl ons and as m xtures

t her eof . 10 d'°”‘5'y' U’H?'B%rgh‘ﬂ'f‘f?é?%'k’@'e"ﬁ ’HEfPE%!’L“é’ﬁ"”' b alkyl and al kenyl
groups referred to Iresfeiréd catfipolhds ofehd fommuld hﬂscﬂhdwde thvdedinetsin Rf is ablisially

groups referred ere 0X ear or branched,
and they may al%'i? stgured ?"’&of gcgg-op M’%)ﬁ‘f’%ﬁé‘lt de%'V@YObut yl, cyclopentyl, or
cycl ohexyl) or be | |Examplesrof bpeufmmefemcdcmmmds\otme Iformulmll @|é rtt&sfolldﬂmhgss
ot herw se i ndi I and
" odi ne. B iorer B a Tt VB el PR eRb el R 2%
wherein R efd] diened0 WO 98/ 14433
PCT/ 1 B97/ 01062 :J-@fc?u]orobenzyi)-5-[2-(4-methylpiperazin-1-yl)-benzylidene]—imidazolidine-2.4-
dione;
3-(4-chlorobenzyl)-5-{2-(4-methylpiperazin-1-yl}-benzylidene)-thiazolidine-2 ,4-

dions;
20 4-benzy!-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one;
4-(3,4-dichlorobenzyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-
one;
3-(4-chiorophenyl)-5-{2-(4-methylpiperazin-1-yl)-benzylidene}-thiazolidine-2,4-
dione;
25 3-(4-trifluoromethyiphenyl)-5-[2-(4-methylpiperazin-1-yl)-benzylidene]-

thiazolidine-2,4-dione;
2-[2-{4-methylpiperazin-1-yi)-benzylidene]-4-(4-trifiuoromethyiphenyl)-
thiomorpholin-3-one;
2-[2-(4-methylpiperazin-1-yl)-benzylidene}-thiomorpholin-3-one;
30 4-(3,4-dichlorophenyl)-2-[2-fluoro-6-(4-methylpiperazin-1-yl)-benzylidene}-
thiomorpholin-3-one;
4-(3,4-dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-morpholin-3-

one,



5 Rlerr] is methyl and R err] is hydrogen.
Preferred conpounds of the fornula |I also include those wherein Y, together
with the atons to which it is attached, forns an optionally substituted

five to seven nenbered heterocycle selected fromli,3
t hi azol i di n-WOM4h-5-yI, 1,3 inidazolidin-2,4- 10 di on- FCHIBI7/01062
t hi onor phol i n-3-on-2-yl or m)rpholin 3-on- 2y| Preferred

conpounds of the formula | also include thgse wherein Rl err] is optionally
substituted phenyl or -(CHerr])-opti onal'l9 substituted phenyl.
Exanpl es of specific preferred conpounds of the fornula | are the

fol | owi ng: 3-(4-chl | )-5-]2-(4- '
91) “bengyl i denel - i Ak AsnpaphEyl 212 Uretipeiazh - RREFREHBiphorn
3- (4-chl or obenzydnk: 5- [ 2- (4 met hyl pi perazin-1

éyl(zl Eﬁlng?ll)lbgﬁgﬂ ) - ! E] (? g d?cjﬂ dl nﬁgﬁlp? 62e anzulatﬂﬂﬂigé}gzm— -yl)-benzyl}-thiomorpholin-3-one;
-yl) - benzyl i dene] - t Kiraetivfii2eR(em@thsipiperazin-tylbhenzyliipne]-thiomorpholin-3-one, and
4-b | - 2- 4- met,

4 (gniy di Ch|[ rgbegym‘z@ :{ﬁg)r eﬁ%ﬁ{ﬁl %%)eaﬁﬂAleﬁéi’Eﬂﬁlané)hhﬁmeFﬂmﬁH -813né- One;
-yl)-benzylidene] -t Hrmwraa[aﬂﬂmegwlplperazmhafl) -benzylidene]-1,1-dioxothiomorpholin-3-
3-(4-chl orophenyl)-5-[ 2- (4- nethylplpera2|n 1
-yl)-benzylidenel[-thiazolidine-2

3-(4-trifluoronet hy|4pa$eh§>lc)1losoqhzn(l)rerﬁtfhy!Op?-ﬁ%mhw‘mefﬂﬂj‘ bé'h?ﬁwyémﬁféﬁl
t hi azoli di ne- 2,4 ﬁl,lo ghn_3,°?? . [2 (4- met hyl pi per azi n-

-yl)-b l'id -4- trifluorome e;
10 (o oot 91 i per Asir-DichiarRnsaH SRR S st pRETEER %?'Eﬁsms“éeneq

4-(3 , 4- dlCh|OQﬁ@h@ﬂmbmF§ahg fl uor o- 6- (4- net hyl pi perazi n-
) - benzylldene] hi onD

4- di chl or ophenyr §3 JZET@I r&pﬁ%rpﬁ)yg-rgéFgg'nééztpyllpiperazm 1-yh)-5- trlfluoromethyl-

(

yl

(3

yl') - benzyl i denginzyiidepd)Qhibmopholin-3-onepne; WD 98/ 14433

CT/ | B97/ 01062

4-(
yl
(
-0

1 _b 1

3, 4- di chl or ophen )ﬂ ()342D‘f'§°’(°ﬁh‘?{’é’ )Wﬂtx é)zemg Ztrlxonxyithyl)plperazm -1-yl}- beﬂﬂihdene}-
) - benzyl i{8endionrtohproiineBphel | n- 3- one;
3
n

4- di chl or opheny] )5 2,25 6fs SHRIH. i PL4 3 gtopyBlDerRERZY D) semzs)n@érmcﬂ | n-

€,

wh'

thiomorpholin-3-one;
4-(3,4-Dichlorophenyi)-2-{2-(4-eth ylpiperazin-1 -yl}-benzylidene}-thiomorpholin-3-

one;
20 4-(4-Chlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomo rpholin-3-

one;
4-(3-Chiorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-

one;

2-[2-Chloro-68-{4-methylpiperazin-1-yl)-benzylidene}-4-(3,4-dichlorophenyl)-
25 thiomorpholin-3-one;
4-(3,4-Dichlorophenyl)-2-[2-(4-methylpiperazin-1 -yl}-4-trifluoron‘iethyl-
benzylidene}-thiomorpholin-3-one,
4-(3,4-Dichlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-1-oxo-
thiomorpholin-3-one;
30 4-(3,4-Dichlorophenyl)-2- (5-flucro-2-piperazin-1 -yl-benzylidene)-thiomorpholin-3-
one;
4-(3,4-Dichioropheny)-2-[3,6-difluoro-2-(4-methylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;



4- et hyl - 2-[ 2- (4- net hyl pi perazi n-1-yl)-benzyl i dene] -t hi onor phol i n- 3- one;
and 5

4- (3, 4-di chl orophenyl ) - 2- (2- pi perazi n- 1- beenzyIidene) thionDrphoIin-S-one.
4- Benzyl - hylplpera2|n 1 -yl)-benzylidene]-

- di oxot hi ormﬁ"%9 1 t“ one,; PCTIEI7/01062

4- (3, 4-Di chl orophenyl) 2-[3-fluoro-2-(4-net hyI p| perazin-1

-yl)-benzyl i dene] - t hi onor phol i n- 3- one,
4- (3, 4-Di chl orophenyl )-2-[5-fl uoro-2-(4- net%ylplpera2|n 1
-yl)-benzyli dene] - t hi onor phol i n- 3- one;

(3, 4 D1 chl or ophenyj ks gt gniofsdfRhDi o0t SiRetnd miidrhafi-1 5 beesAehBY.!

benzyl i dene] -t hi onor
4-(3, 4-Di chl oroﬁ’l‘@ﬂﬁfl’bmzﬁ{@em (2-nme

t hoxyet hyl ) pi per azi ng. ﬂ’hé/r{y] ZMWQ-ir%W}plpe}&rﬁM@B@ﬁﬂW&n’eth?brﬁH?ﬁmIm-S- ne;

4- (3, 4- Dchlorophenyl)[ [2-(4-1sopro i perazin-1-- - be ene-
t hi omor phol i n- 3- one; 2-15- Fluoro-2-(4- metﬂ!y'(”Be@ZDrkﬂf%ﬂﬁéﬁ?ﬂﬁp@“ﬁ@hpmm'mﬁ'
yI pi perazi n- % - yhe:- benzyl i dene] t hi onor phol i n- 3- one; 20

|(;1 ghg;?f)gg% ) t ﬁf %3?%1 ghﬁ}td xlyﬁ)ISDﬁrza-f%ﬁ%5 -dimethylpiperazin-1-yl)-benzylidene]-

4- ( 3- Chl or ophengtigmatphiolin3donget hyl pi per azin-1

215 Gl ot o- 6. (4. et PR ARy Fipergrin: BaR:0a7alienelat (3 4-dichiorophenyi)-
, 4- di chl or ophenttligmorgitolihi-angpr phol i n- 3- one; .

4- (3, 4- Di chigr opheny} 312 ﬁlgﬁogné%bl&’bflh% A in-Y - béndylidd el Bl YTRGMY! -

be nzylldene] t hl onor pho

4- (3, 4-Dichl oroptnyl ) - 2-[ 2- (4- net hyl pi perazin-1 -yl )-benzylidene]- 1 -oxo-
B PToerach b ver ot LB DT AURR o mofyjominc

4- (3, 4- Di chl or ogti¢&mpthyloiperagin- %y#emmﬁ@e.z (4- et hyl pi perazin-1 ’

-yl

) -benzylidene] - s. I ) 33
PCT/ | B97/ 01062 5-[2-(4-MEhPFREBARI1LyN-5kn2YIRene]-2 phenyltmééQm%h-%é

4- (3, 4- Di chl ¥r opheny#3.4-QishiprppbenyiirrlRy(P . timetylpipergrin: 1bé’hi>>¢r‘r"-ﬂé#¢@]el-
t hi onor phol i n- Btmmﬁagrphohn-g-one 4- Phenyl -2-[2-(3, 4,5-trinet hyl pi perazin-1
-yl)-benzylidene] - th| ???Rr chlorophenyl)—Ze[‘j -methyl-2-(4-methyipiperazin-1-vi)-benzylidene]-
thiomorpholin-3-one;
2-[4-Chloro-2-(4-methyipiperazin-1-yl)-benzylidene]-4-(3,4-dichlorophenyi)-
20 thiomorpholin-3-cne;
4-(3,4-Difluorophenyl)-2-[2-(3,5-dimethyipiperazin-1-yl}-benzylidene]-
thiomorpholin-3-one;
4-(2,4-Difluorophenyl)-2-12-(3,5-dimethylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;
25 2-{4-Bromo-2 -(4-methylpiperazin-1-yl)-benzylidene]-4-(3,4-dichiorophenyl)-
thiomorpholin-3-one;
4-(3,4-Dichloropheny!)-2-[2-(1-methylpyrrolidin-2-yimethoxy)-benzylidenel-
thiomorpholin-3-one;
4-(3,5-Dichiorophenyl)-2-[2-(3,5-dimethylpiperazin-1-yl)-benzylidene]-
30 thiomorpholin-3-one;
4-(3,4-Difluorophenyl)-2-{2-(3,4,5-trimethylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;



2- [ 5- Fl uor o- 2- (4- et hyl pi perazin-1

-yl)-benzyl i dene] - 4- phenyl -t hi onor phol i n-3- 5 one; 4-Benzo[ 1

, 3] di oxol -5-yl -2-[2-(3,5-di met hyl pi perazin-1 -yl)-benzylidenel -

t hi onor phol i n- 3- one; 2-[2-(4-tert-Butyl pi perazin-1

~yl)-benzyl | WOB14483 (3 4_di chi or ophenyl ) - t hi onor phol | REWIR$781063
3-(3,4-Di chl orophenyl ) -5-[ 2- (4- met hyl pi perazi n-1-yl)-benzylidene]-thiazolid
i.n-4- one; 3-[4-(3 ,4-Dichl

or ophenyl ) - 3- oxo- t hi onor phol i n- 2-yl i denenel#yl | - 6- di met hyl ani no-

2- (4-nmet hyl pi perazin-1 -yl)-benzonitrile;

-[ 2- (4- Met hyl pi -k -yl )-Db ' - 2- | t.hi i di.n-4-qne;
5;1 5 Sf‘u:f:m 2 bphenyi S bcardngnE - GEBRYA R A e A e D AP e -
i omor phol i n- 3thisfrerpholin-3-one; _ _
;/I( ;’ ! E)lzanuzglhl gggglh ?nyi-?i(%%é*%%ﬁ%}fpgﬁ{g'ﬁzafﬁﬁ\%} - e,r%gﬂ%'e%[ﬁﬂn i'n-glyl-thiomorpholin-ﬁ»-
- I[ 4- Chl or o- 2- (@neret hyl pi perazin-1

yl)-benzylidene]-4-{3, 4, H = 4200 Q,rm 0} i 143% - .
4-(3,4-Difl ugr ophenyé % gA - Qé&ﬁpﬁg%%%}? S?ﬁ)ebgél I!l %[Ré-]y# I)(:?'g?ﬁgﬁﬁp%%ﬁl)-
t hi onor phol i n- 3thigmerpholin-3-one;
4-(2, 4-Di f | uor ophenyj }5 22 [elobrap flbipB2H-RlyReb vy faeh 1 - 03, DR b BRES -
t hi onor phol i n- 3- one; £ZS¥ [Gielobrap ot Plyeh laehs1-45 oSy
2- [ 4- Br ono- 2- (AhiAMAERNAlnSean8zi n- 1- yl ) - benzyl i dene] - 4- (3, 4- di chl or ophenyl ) -
t hi onor phol i n- 3- One?4-(3.4-Dif|uoropheﬁ1y1)(-§7[ﬂ-'(@',&BIn@étﬂ?W&hih&ly%%eé‘zglidene]-
-met hyl pyrral.idin-2-yl met hoxy) - benzyl i dene] - t hi onor phol i n- 3- one;
4- (3, 5-Di ch!'8r oﬁS‘f?@rﬂ'/'g*)"-'“Q'?["Z‘?(B, 5-di net hyl pi perazin-1 -yl)-benzylidene] - 30
t hi onor phol i n- 3- one;4-(3,5-Dichlorophenyl)-2-[2-(2,5-dimethylpiperazin-1-yl)-benzylidene]-
4-(3,4-Di fluorophenyl)-.2-[2-(3,4,5-trimethyl pi perazin-1 -yl)-benzylidene]-
t hi onor phol i n- 3‘-?‘!%‘?3‘%“"%"““3"’"3' VO 98/ 14433
PCT/ 1 B97/ 01062 4-(3,4-Dichlorophenyl)-2-[2-(3-methyiaminopyrrolidin-1-yl)-b8nzylidene]-
4-(3 ,4-Dichlor = 2-[ 2-(octahydropyrido[1
, 2-a] pyrazi n- 2- %}?%%An&z'%%i'%\ghe] - t hi onor phol i n- 3- one;
2-[ 2- (4- Cycl16pr opy| ptH@Aeliflnerbphenyl)-2-[2-(2,4,5-trimethylpiperazin-1-yl)-benzylidene]-
-yl )-benzyli de”ﬂ&mdﬁrmcﬁihgi-d?\'e?"yl -t hi onor phol i n- 3- one,

4-Benzo[1,3]dioxol-5-y1-2-[2-(4-cyclopropylpiperazin-1-yl)-benzylidene]-

INl_hf—"_b

thiomorphoiin-3-one;
2-[2-(3,5-Dimethylpiperazin-1-yl)-benzylidene}-4-(4-fluorophenyl)-thiomorpholin-3-
20 one;
4-Benzo[1,3]dioxol-5-yl-2-{2-(2,5-dimethylpiperazin-1-yl)-benzylidene)-
thiomorpholin-3-one;
2-{2-(3,5-Dimethylpiperazin-1-yl)-benzylidenel-4-phenylthiomorpholin-3-one;
4-(3,4-Dichlorophenyl)-2-[2-(4-methy Ipiperazin-1-yl)-benzylidene}-thiomorpholin-
25 3-one;
4-(3,4-Dichlorophenyl)-2-[2-(3-dimethylaminopyrrolidin-1-yi)-benzylidene}-
thiomorpholin-3-one;
4-(3,4-Dichlorophenyl)-2-[2-(3-dimethylaminopyrrolidin-1-yl)-benzylidene]-
thiomorpholin-3-one;
30 4-(3,4-Dichlorophenyl)-2-[2-(4-methyl-[1,4]diazepan-1-yl)-benzylidene]-
thiomorpholin-3-one; :
4-(3.4-Dichlorophenyl)-2-[2-(2,4,6-trimethylpiperazin-1-yl)-benzylidene]-

thiomorpholin-3-one; and



5 2-[2-(4-Cycl opropyl pi perazin-1

-yl)-benzylidene]-4-(3, 4-di fl uorophenyl) - t hi onor phol i n- 3- one;
2-[2- (4-Cycl opropyl pi perazin-1 -yl)-benzylidene]-4-(3, 5-di chl orophenyl) -
t hi onor phol i n- 3- one; 4-(3,4-Difluorophenyl)-2-[2-(2

, 5-di met hyl pMWea844433- 1- y| ) - benzyl i dene] - 10 t hi onor phol i n- 3PEHEBS7/01062
4-(3,5-Di chl orophenyl)-2-[2-(2, 5-di net hyl pi perazin-1 -yl)-benzylidene] -

t hi onor phol i n- 3- one;

4- (3, 4- Di chl or ophenyl ) 2-[2-(3-nmet hyl am ng8yrrolidin-1 -yl)-benzylidene]-
t hi onor phol i n- 3- one;

4-(3,4-Difl uorophen& [) EZ (2,4, 5-trinethyl pi perazin- gl - benzyl i dene] -
t hi onmor phol i n- 3- one2-[2-(4- yclopropylpiperazin-1-yl)-benzylidene]-4-(3,4-dichlorophenyl)-

4- Benzo[ 1, 3] di gxighophdlin-Fohed- (4- cycl opr opyI pi perazi n-1-yl)-benzyl i dene] -
t hi onor phol i n- 3-one; Di mto?%xljo% er a2| n-1

_yl)-benzyl i dene] - 43pdthey ?J'@F’B?ﬁ?é?*ﬁﬂ"y aE"Fﬁpéﬂ’?iﬁ' $As | ONPOYRRS:
theHZO[ % i 3] di30xol &halm&pbands%fﬁsrﬁuﬁatm&d@tﬁemawmgl yl)- begzyl i dene] -
i omor phol i one; el azj n-

-yl - belralzyl i%ene] 456?.4‘%1913{'1%98’&&2%{3%? ﬁe"}%#@gﬁ“a%'% 8- &-alone;
4- (3, 4- Di chl or ophengi2 4-2idrémd-8-{4vricthyipigeraxar- a-pl)-berdzylidene]-4-(3,4-dichlorophenyl)-
-yl)- benzylldeﬁ # t hi ono, holln- 25 3-one; 4-(3

, 4- Di chl or ophe @ ot FIT% i met hyl am nopyrrolidin-1 -yl)-benzylidene]-
t hi onor phol i n- 3- 0ne4 -(4-chlorophenyl)-2-2-(4 3nethylpiperazin-1-yl)-benzylidene}-

, 4- Di chl orophega/hi?&gz-ég%h_(a%ngi met hyl am nopyrrolidin-1 -yl)-benzylidene]-
t hi onor phol i n- 3-'oh€; ’

4- (3, 4- Di cht@r ophenyt(#-chlofapheay)a2Hgmethyipipatazir-diyBpenzyjitigndlenzyl i dene] -

t hi onor phol i n- 14! di _3_ 4- (3. 4-Di chl orophenyl ) -2-[2- (2

, 4, 6-trinmet hyl 3| pe%?oz;(zal ;ra]\?elpan}r/' n-ebenzyl i dene] - t hi onor phol i n- 3-one; and
WO 98/ 14433 4-(4-chlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-

PCT/ 1 B97/ 01062 (1 4jthiazepan-3-one; - 13-

2-[2-(4-Cycl opropyl benz d chl or ophenyl))
t hl[ om()r p%cl)l i np3 g%epl(g 4"?°h'°r°phe”%)‘%'§1ﬂth¥f@elﬂﬁ?&?m&ﬂ%@% Ringsoens pY'QB’%‘/%'

salts of s_uq:$1 QniBMOkpRYSN-3-one; Q her conpounds of formula | include
the follow ng: 4-(3,a-dichlorophenyl)-2-{2-{1-methylpiperidin-4-yl)-benzylidene]-hiomorpholin-3-
one; -
4-(3,4-dichlorophenyl)-2-{2-(1,4-dimethylpiperidin-4-yl)-benzylidene}-
thiomorpholin-3-one;
20 4-(3,4-dichlorophe nyi)-2-[2-(4-methylpiperazin-1-yl)-benzylidene}-thiomorpholine-
3.5-dione;
4-(3,4-dichlorophenyl)-2-[2-(2-dimethylaminoethoxy)-benzylidene]-thiomorgholin-
3-one;
4-(3,4-dichlorophenyl)-2-[2-(4-isopropylpiperazin-1-yl)-benzylidene}-
25 thiomorpholin-3-cne;
4-(3,4-dichlorophenyl)-2-[2-(1-msthylpyrrolidin-3-yimethyl)-benzylidene}-
thiomorpholin-3-one;
4-(3,4-dichlorophenyl)-2-{2-[methy!-(1-methylpyrrolidin-2-ylmethyl)-amino}-
benzylidene}-thiomorpholin-3-one;
30 4-(3,4-dichiorophenyl)-2-{2-(1-methyipyrrolidin-2-yImethoxy)-benzylidene]-
thiomorpholin-3-one;
4-{3,4-dichlorophenyl)-2-{2-[2-(1-methylpyrrolidin-2-yl)-ethyl]-benzylidene}-
thiomorpholin-3-one;



- (4- met hyl pi perazi n-1-yl)-benzyli dene]-thiazolidine-2, 4-di one;

5
5-12

2-[ 2, 4-di brono- 6- (4- net hyl pi perazin-1
-yl ) -

4

y benzyl i den 4- (3, 4-di chl or ophenyl ) - t hi onor phol i n- 3- one;

- (4-chl or op&h $$¥¢¥ [ 2- (4 met hyl pi perazin-1 -yl)- benzylldeREPn””mmn

[ 1, 4] oxazepan- 3- one;
4- (4-chl orophenyl ) - 2-[ 2- (4 met hyl pi perazin-1 -yl)-benzylidene] - [1
, 4, 5] oxadi azepan- 3- one; -14-
4- (4 chl orophenyl ) - 2-[ 2- (4- net hyl pi perazin-1 -yl)-benzylidene] - [1

4]t hi 3- 4 (3, 4-di ch nyl )-2-{2-[
(2] di Im?:tz ﬁg?gm nggf hy'ré? %?M?’P&h?‘?i’@]"“%@m%'fp: [§éﬁ%e?ﬁyqpelEéra%mk%—p%nahpﬁg@; one;
4- (3, 4-dichlor th)z-oae[z (1

-met hyl pi peridin-4-y %1 depe] - t hi onor.phol i n- 3- . one:

4- (3, 4-di chl oropheny% tgﬁ{‘)éxl({meﬁ'y'}ﬂpﬁﬁﬁfl Y'@F’ﬂ%la’-'&?r‘5'ﬂ%é?ﬂ§b¥’%%?t

t hi onor phol i n- Jpipgrazin-2-0ie; 4- (3, 4-di chl or ophe

gyls) d|2 OLE) (4 et hyl pII Bf h%zrép@lenyl)-x Irr?et F:? (21/(I | d?hy?pkpetrar}%ngﬂwghn%ﬂdene]-plperazm-

I4 (3, 4-di chl or apheeyyl ) - 2-[ 2- ( 2- di net hyl am noet hoxy) - benzyl i dene] -t hi onor pho
I n- 3-one;

4- (3, 4-dichl or opheny% 52 3 rTeéhy(%perasz(gnp; gr}ytfeplyrl)n%?ngktt &4-tfﬂuor?r5)et%y enyl “Hee f"n' 25

t hi onor phol i n- 3B-oney; 4- (3, 4-di chl or ophenyl ) - 2- [2 (1 -nmethyl

pyrrolidin- 3yl meth §4 {4' 1-yl)-behyiBER AN@ oA Ioheny!
2 (3, 4 d Chldgr heniﬁ hfi:? rﬂ&ﬁ@}up?rizm yi)-benBiaomd; R0Alido phenyl)-

- et hyl pyrr dPi l?f@f OnretPR) - am noj -

benzyl i dene} - t hi ormrg:) ber@-z?l(elmhyi@i erazm- -yl) benzylidene}-4-(4-triflucromethylphenyl)-

4- (3, 4- dlchlorophenyl (1 -nethyl pyrrolidin-2-yl met hoxy)-benzyl i dene] -

t hi onor phol i n- 3 t?ﬁé”pm"“ 3'°"e 4- (3, 4-di chl orophenyl)-2-{2-[2-( 1

- met hyl pyrrol i di n- 2-41){2-e4-hgtnipbeaziv1ivleiehy!l-ethylidene}-4- (@i Rk dhsthyiphehyne;
WD 98/ 14433

PCT/ | BO7/ 01062 thiomorpholin-3-one; -14-
-(3,4-dichb or ophem[\el-()l-mbtmwlmrhzu@a{yx Hedzyiiet-(@\tiffoopmetiyipheriyl)-thiomorpholin-3-
-yI) benzyl i den pi perazi n- 2- one;

4-met hyl -3-[2-( met hyl pi perazin-1 -yl)-benzylidene]-1
-(4-trifluoronet hyl phéhghiprophenyl)Gimpethal-R1i2 Z4-oneshylpiperazin-1-yl)-benzylidene]-

thiomorpholin-3-one;
3-{4-chlorop henyl)-2,2-dimethyl-5-[2-(4-methylpiperazin-1-yl)-benzylidene]-
20 thiazolidin-4-one;
4-(4-chlorophenyl)-2-{2-(4-methylpiperazin-1-yl)-benzylidene}-[1,4]oxazepan-3-
one;
4-(4-chlorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-4H-[1,4]thiazin-3-
one;
25 1-(4-chlorophenyl)-4,6,6-trimethyl-3-[2-(4-methylpiperazin-1-yl)-benzylidene}-
piperazin-2-one;
1-(4-chiorophenyl}-4-methyl-3-[2-(4-methylpiperazin- 1-yl)-benzylidene]-piperazin-
2-one;
4-(4-chlorophenyl}-2-[2-(4-methylpiperazin-1-yl)-benzylidene}-morpholin-3-one;
30 3-{4-chlorophenyl)-5-[2-(4-methylpiperazin-1-yl)-benzylidene}-oxazolidin-4-one;
3-(4-chlorophenyl)-2,2-dimethyi-5-[2-(4-methylpiperazin-1-yl)-benzylidene]-
imidazolidin-4-one; and
3-(4-chiocrophenyl)-5-[2- (4-methyipiperazin-1-yi)-benzylidene}-imidazolidin-4-one.



5 1- (4-chl or ophenyl ) - 4- net hyl - 3-[ 2- (4- et hyl pi perazin-1
-yl)-benzyl i dene] - pi per azi n- 2- one;

2-[2- (4- et hyl pi perazin-1 -yl

) -benzyl i dene] 4- (4-trifluoronethyl phenyl)-norpholin- 3-o0ne;
2-[4-f1 uor o-WOPH14433 hyl| pi perazin-1 PCT/IBY7/01062
-yl)-benzylidene]-4-(4-trifluoronethyl phenyl)- 10 thionorpholin-3-one;
2-[5-fluoro-2-(4-nethyl pi perazin- 1

-yl )-benzyl i.dene] -4- (4-trifl uoronethyl phehdn ) - t hi onor phol i n- 3- one;
2-{1 -[2-(4-nethyl pi perazin-1

-yl)-phenyl]-ethylidene}-4-(4-trifl uoronethylphenyl)-

t hi onor phol i n- 3- one'f-hel‘?f}ese"tq“"e""'om asq @Pa{%tﬁéqtﬁweg?’%%sr 3¢ foymula

yl)-benzyl]-4-(4-trifluoronet hILphen)Qla) -t hi_onor phol i n- 3- one;

4- (4-chl or ophenyl ) - 6- net hyl - 2-}2- (4- yet hyl M perazin-1 -yl )-benzyl i dene] -
t hi onor phol i n- 3- one; 3-(4-chl gy op hesdyl)-2

2-di met hyl - 5-[ 2- (4- et hyl pi pe 2Nyl | dene] - 20

t hi azol i di n-4- one;
nin#hiLT-{/)yl)-benzy|idene]-[1

4- (4-chl or ophenyl ) - 2- [ 2- (4-

, 4] oxazepan- 3- one;
4-(4-ch|orophenyl)-2-[2-(4-'-thylpiperazinjl -yI)-benzyIi@ene]-4H—[1
, 4] t hi azi n- 3- one; 25

1- (4-chl orophenyl)-4,6, 6-trinmethyl-3-[2-(4-nethyl pi perazin-1

-yl) -benzyl i dene] - yhereinPRPERORF ORE, @NEGS X, B, E, ¥, Z,g,j, k,m, n, p, g randtare
1-(4-chlor oPheny) - 4-met hyl - 3-[ 2- (4- et hyl pi per azi n-1-yl)-benzyl i dene] - pi per
azi n- 0. @ﬁéipﬁned above.

4- (4- chl or ophenyl ) - Bxémpies on&icbifié prefsfedzdompbunds of formula V are the following:
-yI)-benzyIidene]-m)rpho}_' - 3-one,; .30 : . i e Ca
3- (4-chl or ophenyl ) - g-_bfagz_y Z-ﬂwéf%yfzﬁ(i4ﬁré§t%|%r¥ln-1-yl) phenyijmethyl}-thiomorpholin-3
-yl )-benzyl i dempk:- oxazol i di n- 4- one; 3-(4-chlorop

henyl ) -2, 2-di met hyl 5,55 2-.(A- et hyl.pi = - Z Val i .
i m dazol i di n-4-one; 45?‘3&'0"&%%6"%!)% E}g’@%& 3]{4(]37}‘ %%hé‘ﬁg’%?@é-*‘%ﬁl’nmmhy'}
(4- et hyl pi pr akibmertbhylink3-bexzyl | dene] -i m dazol i di n- 4- one. WO
98/ 14433 12-(4- iperazin-1-yl)-phenyljmethyl}-4-(4-trif thylphenyl)-
PCT/ | B97/ 01062 2-{hydroxy-{2-(4-methylpiperazin-1-yl)-phenyljmethyl}-4-(4-tri uc_:r]c?r5n_e yiphenyl)
The present i nteiampholil-&ongel ates to internediates of the fornula [err]

2-{hydroxy-[2-(4-methylpiperazin-1-yl)-phenyllmethyl}-thiomorpholin-3-one;
4-(3,4-dichlorophenyl)-2-{[2-fluoro-6-(4-methylpiperazin-1-yl)-phenyl}-
20 hydroxymethyl}-thiomorpholin-3-one;
4-(3,4-dichloropheny!)-2-{hydroxy-[2-(4-methyipiperazin-1-yl)-phenyl}-methyl}-
morpholin-3-one;
2-{[2.4-dibromo-8-{4-methylpiperazin-1-yl)-phenyl}-hydroxymethyl}-4-(3,4-
dichlorophenyl)-thiomorpholin-3-one; and
25 4-(3,4-dichlorophenyl)-2-{hydroxy-[2-(4-methylpiperazin-1-yl)}-phenyl}-methyl}-
thiomorpholin-3-one.

The present invention also relates to a pharmaceutical composition for treating
or preventing a disorder or condition selected from hypertension, depression,
generalized anxiety disorder, phobias (e.q., agoraphobia, social phobia and simple

30 phobias), posttraumatic stress syndrome, avoidant personality disorder, premature
ejaculation, eating disorders (e.g., anorexia nervosa and bulimia nervosa), obesity,
chemical dependencies (e.g., addictions to aicohol, cocaine, heroin, phenolbarbitol,
nicotine and benzodiazepines), cluster headache, migraine, pain, Aizheimer’s disease,



wherein Rerr] - Rerr], Rerr] - Rerr], Jerr] - err], X B, E Y, Z

g, jJ, k, m n, p, g r and t are 10 as defi ned above. . Exanpl es
of specific preferred conpounds of fornmula V are the foll ow ng:

4- benzyl dr ox -[2 (4- met hyl pi perazin-1

-yl) - phenyl]“%& 3t hi onor phol i n- 3- one; PCT/IB97/01062

4- (3, 4-di chl or obenzyl) - 2- { hydr oxy- [ 2- (4- et hyl pi perazi n-1
-yl)-phenyl ] net hyl}- 15 thi onorphol i n- 3- one;

2-{ hydr oxy-[ 2- (4- net hyl pi perazin-1 ~16- _ _
-yl)-phenyl ] et hyl }4-(4-trifluoronethyl phenyl) - t hi onor phol i n- 3- one;

-{hyd -[2-(4- h | Jneth t hi onor phol i n- 3- one;
4 (34 o onl or SEFBRYFFoBREE Hsbides darte, BRSRK, IFHEY sdriars G- maRy] - 20
hydr oxynet hyl } atrinestivodigpinddrs, rand-ageeelated cﬁgmtrve declire- (6RCDY), IParkmson s dlseasets ! }-

di chl h t azi.n-1 -vl.)-
rrgr plhgl i grgpoﬁérgb_) d&néﬁﬁqﬁ%@kﬁ %ng%eo?%%g ﬁ?ﬂd%‘@#rﬂﬂ%ﬂ%sﬁg %/Watfrrge
-yl)-phenyl ] - hylmkme;;wg}, aydc}crme ¢i8orders (e.g., hyperprolactinaemia), vasospasm (particularly

gr (cgl Zr glpfgﬁ:‘%L on 9??1' g\ha% ul%t )%Fefe?djgtaaﬁahg/?stmrntestrnal tragt disorders (involving

yl)- ph enyl | - n€ W&F in motility qr}qh sgmtrgﬁmagaﬂ@symtoms of schizophrenid, lpeermperestraait
invention al sogp@lrérhes #.I&ot%yﬂ&@r Caétﬁagg ”‘?\%n‘\trn'eﬂ% f Qhule§ a%gpo?%rgg on

preventing a disorder or conditio ecte romh ensi on,
general i zed anXicBeYlogwegiar Hevtom@mebv%{em(@t@ce @geeramosmai Ceﬁwlazlarcpiomaba and

sinple 30 phokhsi, paﬂﬁ?irﬁél@iéﬁﬁdrérﬁa ghd ﬁ&%aéﬂ&@%%&te@%ﬂ# %@Elapﬁﬁ&g&@# It Y
di sorder, {emat ure %gacu ation, eating disorders (e.g., anorex

nervosa and buPiMATBMAePEialY a hymenGpmprising g ARRHALAT acopmPatethef the f"(@“@

addictions to abca)bﬁ)érmaﬁmraall?esccé}ﬂém Balt tABRBPSMRERMIY thJeatrllng or pré\ie‘ﬁgﬁd' El‘i‘chand
e,
\?\%nég;jlliiggl ne%?sbrd%l' grs ct:o%c:ht:or? %P,'& ?\brmacgutlcapy éccgptagl’e cam’zerel er- s diseas

PCT/ 1 B97/ 01062 The present invention also relates to a pharmaceutical composition fbP treating

obsessi ve- Co”p‘dr Brievgntﬂb%%igoerﬁer (R’aclal'l&tlé:“ f?\g{ 9a%r be {Trgaqle)é Xr Q}e%é’r(té’c? w egrr?a'r%in’g

denenti a,
15 serotonergic neurotransmission in a mammal, preferably a human, comprising an

amount of a compound of the formula |, or a pharmaceutically acceptable salt thereof,
effective in freating or preventing such disorder or condition and a pharmaceutically
acceptable carrier. Examples of such disorders and conditions are those enumerated
in the preceding paragraph.

20 The present invention aiso relates to a method for treating or preventing a
disorder or condition selected from hypertension, depression (e.g., depression in cancer
patients, depression in Parkinson’s patients, Postmyocardial Infarction depression,
Subsyndromal Symptomatic depression, depression in infertie women, pediatric
depression, major depression, single episode depression, recurrent depression, child

25 abuse induced depression, and post partum depression), generalized anxisty disorder,
phobias (e.g., agoraphobia, social phobia and simple phobias), posttraumatic stress
syndrome, avoidant personality disorder, premature ejaculation, eating disorders (e.g.,
anorexia nervosa and bulimia nervosa), obesity, chemical dependencies (e.g..
addictions to alcohol, cocaine, heroin, phenolbarbitol, nicotine and benzodiazepines),

30 cluster headache, migraine, pain, Alzheimer’s disease, obsessive-compulsive disorder,
panic disorder, memory disorders (e.g., dementia, amnestic disorders, and age-related
cognitive decline (ARCD)), Parkinson’s diseases (e.9., dementia in Parkinson's disease,
neuroleptic-induced parkinsonism and tardive dyskinesias), endocrine disorders (e.q.,



ammestic disorders, and age-rel ated cognitive decline (ARCD)), Parkinson's
di seases (e.g., denmentia in Parkinson's disease, neuroleptic-induced
par ki nsoni sm and tardive dyski nesi as), endocrine disorders (e.g.,
hyper prol acti naem a), vasospasm (particularly 5 in the cerebral

vascul at ur e) WOSBA#38| | ar at axi a, gastrointestinal tract di sBFHBPF01062

(i nvol vi ng changes in notility and secretion), negative synptons of
schi zophreni a, prenenstrual syndrome, Fibronyal gia Syndrone, stress
i nconti nence. Tourette syndrone, tridffotillomani a, kleptomania, nale
i npot ence, cancer (e.g., small cell lung carcinona), chronic

paroxysmal hem crani a and headache (associated with vascul ar. disorders) in
10 a manmal, pYRATERGHASHIA), KREeSPESTHPAIICHIAYY BiheFRIBhE! scUalBI BRI t he
formul a | a@xiad gabwdirﬁtaamut trmloﬁsbrmgmowgecmbés imebanf and seckiiom, i n
treating or preventin

' d .
phar naceut i cal '§9 WE@%P@BV’@%SSP'F? ema premenstruaﬁ %%f@ggﬁi?a@ﬂ%f}ﬁ"?@ﬁ al so

relates to a plstessinontinagk, 'meuesyrtdrmne firichotilloamhianideptomaniamale impetdnceg a
di sorder or ond| ti Q t hat

h 5
ser ot oner gi ¢ nﬁﬁ'P‘fﬁr ?H‘%“sﬁcgﬁmpr‘farg'"ﬁﬁ'ﬁ'ﬁﬁpm"ﬁrprgfeo\ﬁ%ﬁﬁg'eg'ycﬁ%\ﬁ:ea%‘n‘f%6’%’5&" %ing
an anount (afsociated ithuwedcdér dierdérey ima analmmadr prafepdidy ednuenah| carhprising

accept abl e sal t gamt}ﬁsrt&%f AER mamfial ﬁtcr*ée?eof chfht &%Eﬁgor%e\{%r g%/ ega laﬂgur%tu&r}:l

di sorder or con pharmaceu carrrer.
Exanpl es of suchmgowst dethe farmh!@dndn alm\nsnaaneethahbgecainmmsalt ghereof, that s t he

precedi ng par agkagfile u?geatms rtpreve;l_tt?ﬁ &Eﬁﬁ%ﬂrtde} BVé&aligh. @l so relates to a

met hod for treating o der or condition selected
f rom hyper t thsi on, ab@mnbwve@og alsogeefntesste @ methpdcion drepting or prgwgntisatas,

depr essi on i n_RiokicR R RN RN can beqséaiabosﬁbéuéﬂte& ?%rﬁhh@ﬁb deBidRRRION,
Subsyndromal Synpt omatic depression ression in infertile wonen,

pediatric nglstraasmission Hed awm@brrggérw a Bymgn. e°°€Iﬂ"§'8@é‘dEW%r§‘§l 8
recurrent depr @ﬁeﬁﬁrﬁél,m(hbbb @f fch mﬂﬁ@wtldﬁb@@ﬁlhdﬁm @MBUALGf AEShRBE dP@d UM

depression), g Ilzed nxi et sor hohj as . g.,.agor.aphobi a,
S0t ol phobi a” ST bt e PBRtosdieseemnt sak et thdds i piRhREST
avoi dant pef&orpaé\nehyngislmt)rcnkarderpr esralitiohe ej acul ati on, eati ng di sorders
(e.qg. anoreX|qhnervosa a

ervo
Gependenci es (o o T Bretgi Rt Bele(lf RaMace kR L aesfi s Batng
phenol bar bi t ol ,or prevehiingea alimbrdee r cdnditimpsatertsd fro'iﬁ hypeltfslsen, Heressidre(e.q.,

m graine, pain,g, @L&Qgﬁ B leascd] g%ﬁ&?? déﬁp&gﬁ;ﬁ':ﬁ%&ﬂmﬁlssbéiﬁng' PBE Bcardxa!

pani ¢ di sorder, 4i°80Td ia, ammestic di sor
age-rel at ed lnfawbghﬁenre%slqm§ubw@d(omtsymptomﬁw¢m@$sl® dﬁ@réa@%m(lefegﬂe

dementia | nzc’f’arvkdn‘ile‘hoae&atﬁh aéﬁéé‘suon major %ﬁ&%?il&ptsln@re' éy%eeqe%gémm&mm and
tardi ve dyski nesi as) ocrine di'sorders g 98/14433
PCT/ | B97/ 01062 depression, child abuse induced depression, and post partum depression),jgeneralized

hyper prol act i naggies) dis¥a&0 Ihabis ((_Q,_r tég%\vﬂp%bm bétidl NhobRl 8 SimprA pREbiad)Ur €) ,
cerebel | ar posttraumatic stress syndrome. avoidant personality disorder, premature ejaculation,
gating disorders (g.q., anorexia nervosa and bulimia nervosa), obesity, chemical
25 dependencies (e.g., addictions to alcohol, cocaine, heroin, phenolbarbitol, nicotine and
benzodiazepines), cluster headache, migraine, pain, Aizheimer's disease, obsessive-
compulsive disorder, panic disorder, memory disorders (e.g., dementia, amnestic
disorders, and age-related cognitive decline (ARCD)), Parkinson’s diseases (e.g.,
dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive
30 dyskinesias), endocrine disorders (e.g., hyperprolactinaemia), vasospasm (particularly
in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving
changes in motility and secretion), negative symptoms of schizophrenia, premenstrual

syndrome, Fibromyalgia Syndrome, stress incontinence, Tourette syndrome,



ataxia, gastrointestinal tract disorders (involving changes in notility and
secretion), negati ve synptons of schi zophrenia, prenenstrual syndrone,
Fi bronyal gi a Syndr one, stress incontinence, Tourette syndrone,
trichotillomania, kleptomania, nmale inpotence, 5 cancer, 5&. ., smal |
cel | lung cA¥@P#W4d), chronic paroxysnmal henicrania and he gﬂsg/omﬁz
(associated with vascul ar disorders) in a mammal, preferably a human,

conpri si ng adm nistering to a mammal in need of such treatnent or
prevention an anmount of a conpound of8the fornula I, or a
pharmaceutically acceptable salt thereof, that is effective in
treating or preventing such disorder or condition, 10 " The .Rresent
i nvention al s()‘"F@“ﬁ?’&%"‘l"6“"'3““‘?;%"??08‘%?‘9?‘?8%&' cAPebfe-Sapl 6!l 1Hge garcinoma),
di sorder or cogHibri¢ parokyiial Bérichfial dnddieadadhe (psseviatetadthivaseaitdratisordeys) in
serotonergic rotran in_a_.mnma

ne m Ssi on I referahl
conpri si ng adnd rﬂ'i‘%?'@%lli %Ef?rag‘& a Euma%%nspﬂ %5%’8{305'1% geﬁgﬁlo%’ra gtaa irjlr@%ﬁ S
preventi on an ggonizg effectivec ampardrod sofontgoaind of thef tarmualad, br agyhagmaceutically
phar maceuti gal | cceptahle salt, thereof, .fhat |. Jyve in treating or
15 prevent ?’nga g‘ﬂgﬁi3?&B’beé?‘)%‘o?ndc%%rﬁg%énu.nggg acbébtgglé 88.-%. 'Xé pr esent
i nvention al so rel aThespresenhinpérdiomatse nlatesito T pirgywatatitioal chmpositiandot epting  or
preventing a djisor . Or |t f ' fal=Yol i on
(e.0., d e?)rr érg g%'ﬂe ian&%gérjléé &t gg’é‘ﬁtﬁé‘ n f' éte&(q et%?ga Sagﬁlfogﬁrr érﬁ@éérlﬂ?yn son '_ngﬁé
patients, Post ssroloaerdicaheurotransimissian cini » matemale SfAblY Subhoinaar eeraprising a
Synptomat | ¢ de?ér@t%ﬂfnqgce pin%%hﬂiﬂf;'opa Miﬁx’égs bfiétidd amBORTER a dRRfPodhd bfthe
depression, major depression, singfe episode depression, recurrent
depr essi on,10chformulabli$s 4 pERMBEEWEYVeaaERiablesRX BEsolpatd ardhaepRresdical) |
generalized  aecepfibletda¥igdi Sorder, phobias (e.g., agoraphobia, social
phobi a and si npl e phobi as

), . . posttraumatic sthr ggs fﬁ q.dr oneE. av?i dant
personal ity disordefh®e B'feéﬁ'ﬁt'ﬁ‘feé’“%’ré'éﬁl"%fﬁeﬁﬁ? a methog Jp§ %aﬁﬁs%rpd%‘?eé‘ 0L 2y,
?nor exi ad g_er vpa@o.agdorbluhdiﬂglﬁn[%eléet@u ﬁ_&lﬁhypﬁhﬂﬁibh.}deptﬁ%ﬁm:\ @l., Rpresdiepirdnceri es .

e.g., addictions to al cohol, cocaine r Qi en r ni Jne an
benzodi azepi neB§uents, @?P@Fs'ﬁ%ghgé%@,mﬁ &Fﬁ?rﬁ%%ﬁgpﬁcgﬁa%gﬂaﬁ%m g eﬁri%g‘ég'ge,
obsessive- 15 Subsymptohsil \Synbtchtatid edepressionc dépeesiorerin infertiter ywodiesopgdiatyic
(e.g., denenti ammesti c | IS =L el Lddoheeld|c! i ne
(ARCD)), Parki ﬁg%rﬁssgondin%aéoa{gggref gb%%‘rﬂgﬁe épnsoﬁggﬁ@%tg ?Igﬁirﬁé@%ﬁl ﬂson’os' di'sease,
neur ol epti c- i ndbesedngmed depressiannandrbst pariiimdepsEssion) SrNeTalzed anxiety Aiggtder.ne
di sorders (e.g r loBRCEIR phiiis RPN IMBId PREMids), WcRttdalimatic strésd t he
cer ebral vascupg?ﬂgﬁggf&’c%mopa? at a;‘g{‘a, gastﬁ)pi nFe tisf’i];k% tract disorders
(involving syndremee Svpidanto PRISpRaJity, (i cEdes é@?“éﬁ'l) dy _ N Sy PRt
schi zophr ena, %ja’céﬁﬁd}ﬁ,t éé!‘rﬂg disordersS XSl SMBRexid nBivess ahdbalintRy REKOSE), obdsitgss
I nconti nence, Tourette syndrone, . VO 9%/ 14433 . .

PCT/ | B97/ 01062 chemical dependencies (e.g., addictions to alcohol, cocaine, hercin, phegpibarbitol,

trichotil| omanipgotikd £ RABSHIZRepiBs)CclidiBttieadadbe, g, péia, Ajzheiraert disease)

lung carcl nomi)o’bsessive-campulsive disorder, panic disorder, memory disorders (e.g., dementia,

amnestic disorders, and age-related cognitive decline (ARCD)), Parkinson’s diseases

25 (e.g., dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive
dyskinesias), endocrine disorders (e.g., hyperprolactinaemia), vasospasm (particutarly
in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving
changes in motility and secretion), negative symptoms of schizophrenia, premenstrual
syndrome, Fibromyalgia Syndrome, stress incontinence, Tourette syndrome,

30 trichotillomania, kleptomania, male impotencs, cancer (.., small cell lung carcinoma),
chronic paroxysmal hemicrania and headache (associated with vascular disorders) in

a mammal, preferably a human, comprising administering to a mammal requiring such



chroni c paroxysmal hem crani a and headache (associated wi th vascul ar

di sorders) in a manmal, preferably a human, conprising a serotonin
recept or antagoni zi ng or agonizing ef fective amount of a compound of
the formula I, or a pharmaceutically 5 acceptable salt thereof, and a

phar maceut i cé?"i’?s”é&’ept able carrier. The pr esen®PCIABYMGL al so
relates to a pharmaceutical conposition for treating or preventing a

di sorder or condition that can be treated or prevented by enhanci ng
serotonergi c neurotransmnission in a mammal-19preferably a human, conprising
a serotonin recept or ant agoni zZi ng or agoni zing effective amount of a
conpound of the, 10 har naceuti cal | acce table salt

t hereof, and a gﬁ%’@ﬁﬁ%ﬁfqvﬁgfq"fsemm rHEERRIeraptagoRZp P%ﬁg"" zing effective amogt o
present inventiofha adarapowﬂlmmmtrmlm oEh bﬁa}m‘aeéutreal@vaédcqgamé sl thepadifi Ng a

di sorder or conditi S ected ensi on ressi.on (e.g., .
depression in cance?Phe Ble sB’étt'P‘é :gn agé lgéegl Bif V'ﬁthﬁgg ﬁ %’Hgs"gp‘ﬁ%{féé'ﬂ?%?
Post myocar di al tHsbaec br ocon r thalscanbe 115 te@udy prendintatinby 8 h‘mtcbigasé ot i
depr rer}s/si on, ep;;l S8 dim‘nerré e m;l bl ed'q% i N res r| grrrlerg:c
depr ession, i ng? éa'{}'glés%é Nd8 5 'ae 'gmgm)rer %’gugraefn %’e%?@ggﬁ'%a il il ?%5'"9 oa
abuse i nduced dmarrmwenwrungradciptrsatmpatrm;rlem;iweasémm)\;n peemtoraantaghizingaret y
di sorder, j; , 0 d

phobi as) | post ¢ PR e arRaf 8P 8BhBourC6r e, A T oP & priirTBidlucany

di sorder, sexuapkcepptaplesaititeereof( e. g. | pr emature 20 ejaculation), eating

di sorders (e.g. anoﬂ?é(bés@rﬁrl%%gﬁorﬂ%%té&%'%i?ag@ﬁé%ﬁﬂé @ eor Qgﬁﬁdrf]%r treating or

chem cal dependenC| es (e Ictions to a cocal ne
phenol bar bi t@ pre"e"“"ﬂl%6??4*@"&?&'%6@5‘&2@&%@%3‘“ er B@Né'ﬁte%é’dcﬂi\@ﬁ%cmg

m graine, pain, sé%b%hetgiaeﬁe@otﬁangms@n in a manﬁﬁhﬁﬂ&&ieV&MQm%ﬁ'déﬁ\p%uﬁ&r der,

pani ¢ di sorder, nenory disorders nmenti g amesti c dlsorders

and age-rel at ed cogn?{l ve? BRRIMACRY 'f%&@ﬁ??pta%f’?{f"?fson s diseases 25 (e.g.,

dementia in Par Ki nson) S Ch sempsundnsfuthe | feriules 1 ion dupieimpeduticaliyoadce plablddsalt

tardi ve ?0 su&s) endocrine disorders (e.g, hyperprol actinaem a),
u

vasospasm (partl in the cerebral vascul ature), cerebellar
at axi a, gasttSoi nt esté)nal 4 54t reeliptakedehilsitof,| prefefablyrsgpriraline, wleaplpemaceautically

notility and se ve synptons of schizophrenia, prenenstrual
syndrome, Fibr ogweltpgal%%)ggltqg&g&#, stress incontinence, Tourette syndrone, 30

trichotillomania, ki wpersimghe amownticd therpstiveerrenoupes ter. tiiecynpasndidf fasebia 1l ung
carci noma), and fHATRAT Ge-DAGRX Mﬁﬁﬁ&r) BrRIYuER B3t &e%ﬂ:bhﬁﬁ&@ﬁ@%&%?@%ﬁhﬁd

wi th vascul ar disorders) In mmal , preferably a human, conpri Sing
admi ni stering t8F aremmwsuwea'ﬁwﬁ?rnfg @U@FP“ WO 98/ 14433

PCT/ 1 B97/ 01042 The present invention also relates to a method for treatmg orlpﬁeventmg a
treatment or prevention a serotonin Lecept or_ant ag: Joé agonl Zi g
eeneEie v

ef fecti ve ampungisorder gf cgnditgn thah e et“i?étef’o?’nﬁﬁe‘é?

accept abl e sal t nbtefr@fimission in a mammal, preferably a human, comprising adm:mstenng to a
mammal requiring such treatment or prevention:
a) a compound of the formula 1, defined above, or a pharmaceutically
25 acceptable salt thereof, and
b) a 5-HT re-uptake inhibitor, preferably seriraline, or a pharmaceutically
acceptable salt thereof,
wherein the amounts of the active compounds (i.e., the compound of formula |
and the 5-HT re-uptake inhibitor) are such that the combination is effective in treating
30 or preventing such disorder or condition.
The present invention also relates to a method for treating or preventing a
disorder or condition that can be treated or prevented by enhancing serotonergic



The present invention also relates to a nethod for treating or preventing a
di sorder or condition that can be treated or prevented by enhanci ng
serotonergic 5 neurotransnmission in a nmanmmal, preferably a human,
conprising adm nistering to a manmal requiring such treatnent or
prevention aVOR#3hi n recept or antagoni zi ng or agoni zZPGH/BETA1EE% i ve
anount of a conpound of the formula | or a pharnmaceutically accept abl e
salt thereof. The present invention relates to a pharnaceuti cal
conposition for treating or 10 preventing%a condition or disorder that can
be treated or prevented by enhancing serotonergi c neurotransm ssion in
a manmmal , preferably a huyman, conpri sing: X! a ]

phar naceut i cal I"¢Y é’%@?i?’iﬂ?’é’“@af??’?q'gﬁ’: prefofably ahuman,wmpnsnég admiplstaiae trsaite
fornmula | or a ndmnhatereguiting sudhitreathted o plegertivhi t hereof; and 15

C) a 5-HT re-uptake inphihitor referably sertraline a i

phar maceutical |y 3f acég’b%bﬁataggrf' o{ﬁ&?wg%?a!ceutucaﬁ‘y accebta%l’evﬁ?gr“éqrwft frd
amount of the acti vé)conpd@ilis afiagenist df iemotanip enghanhadeutically aacteptable saind
the 5-HT re-éjpttﬁéggofi nhi bitor) are such that the conbination is effective in

treating or préventing such disorder or condition. 20 The
present invention ambereirethaiagmutis cheaghtastice ¢ommpouine fitei, e HH Ty evagohishandl

di sorder or congi tad. t e i
serotonergic e sln'gﬁ‘f’ oﬁ%@%ﬂsgﬁoﬁdcﬁﬁﬁgp H%rmgrgf] iﬂx%rme‘f 'g'r %ﬁﬁcg‘%gﬂﬂgrﬁ%nﬁfg or
conpri si ng adniRi@wening sughtdisogder or congitigftal r equi ri ng such treatnent or

prevention: The predbnt inveRtiGiPARS HleOh alghan &%Mg@c&mp&ﬂfoh ‘?@r‘ireggfﬁﬁ/ €,
f; an a

or a pharmaceutically 25 acceptable salt thereof; )

5- HT re- upt dke 9" RFRVENEING 2 disprciek pgangition that spn ke treated £ prrvepted dyranbanding
accept abl e sal tgetdi6HeP@E neurotransmission in\WRaRNE!, bRErabP WHumaA cdrstishigt | Ve
conpounds (i.e., the con‘g%g{j of fornula I anﬁi t he S-ET re- ugt ake

i nhi bitor) are such® hat 10 NPT 95 A Aharmaceulically, acqeRtapiecsaftithgyeafpand,,
preventing such di st)der adg-HT,gretabomist. of formula | or a phafinecqutieally iccé plate salon
al so rel ates tQp,&ohet hod for treating or preventing a di sorder or

condition that 'can be treated or prevented by enhanci ng serotonergic
WO 98/ 1443315 wherein the amounts of each active compound (i.e., the 5-HT,, antagonist and

PCT/ 1 B97/ 01.062.the §-HT, antarxﬁ%\fst) are ?uch h'at the I%ornbination is_effective in géting or .
neurotransmi ssion 1n '8 ma . preferably a human, conprising adm nrstering

to said mertienentinggahrdispgdes @€ konditisat ment  or preventi on: a)
a 5-Hi[err] ant agonigfindtedsdtiBherBic AblirbfratshissRAO 3R LRI Hareh? rdfers RihGRAsiIngt N d

or improving the neuronal process whereby serotonin is released by a pre-synaptic cell
20 upon excitation and crosses the synapse to stimulate or inhibit the post-synaptic cell.
"Chemical dependency,” as used herein, means an abnormal craving or desire
for, or an addiction to a drug. Such drugs are generally administered to the affected
individual by any of a variety of means of administration, including oral, parenteral,
nasal or by inhalation. Examples of chemical dependencies treatable by the methods
25 of the present invention are dependencies on alcohol, nicotine, cocaine, heroin,
phenolbarbitol, and benzodiazepines (e.g., Valium (trademark)). "Treating a chemical
dependency," as used herein, means reducing or alieviating such dependency.
Sertraline, (1S-cis)-4-(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-N-metayl-1-
naphthalenamine, as used herein has the chemical formula C;H,;NCI, and the
30 following structural formula



b) a 5-HI[err] antagonist of formula | or a pharnmaceutically acceptable
salt 5 thereof; wherein the anmounts of each active conpound
(i.e., the 5-HT[err] antagoni st and the 5-HI[err] antagonist) are such
that the conmbination is effective in treating or preventing such

di sorder or WORSI1#433n. The present invention al BST/RINGWE: to a
phar maceuti cal conposition for treating 10 or preventing a di sorder or
condition that can be treated or prevented by enhancing serotonergic
neurotransm ssion in a mamal, preferably-24-human, conprising:

a) a 5-HT[err] antagoni st or a pharnmaceutically acceptable salt thereof;
and b) a 5-Hl[err] antagonist of fornula | or a
pharmaceutical ly acceptabl e salt t herNWECH ., 15 wherein the
amounts of each active conpound (i.e., thef5- Fﬁ[err] ant agoni st and

the 5-HT[err] antagonist) are such {ha e CconrfCnation is effective in
E condi ti on.
SLQN as used herein, refers to

treating or preventing such di

"Enhanced serotonergic neurotransm

i ncreasing or inproving the neubdhal yrocess whereby serotonin is

rel eased by 3 pre-synaptic cell 20 wupon gkcitation and crosses the synapse

to stinmulate or inhibit the post-synapti | . "Chem cal
dependency, " as used herein, neans an aly ’yl craving or desire for,
or an addiction to a drug. Such drugs arexgendrll |y admi nistered to the

af fected i ndi vi dual by any of a vari of means of adm nistration,

i ncluding oral, parenteral, nasal or Dby inhal ation. Exanples of
chem cal dependenC|es treat abl e by the nethods 25 of the present invention
are dependei@i dis synthgpis dheescribadciotlnited SialenPatent 468&H 18, assigned to Pfizer Inc.

phenol barbi t ol ,séalmm%pa.e&u@rmr?éu ﬁhéﬁrgam.dyalegéém &d %%EBEE&Q 3 a'hEr.segléd ng a
chemi cal dependency,” as used herein, neans reducl ng l'evi ati ng
such dependencyuseful in the treatmerie pt depression. (chemica gﬁnednde@lemaawem ehsepsiemy| ) -
1,2, 3, 4-tetr ahythpaisiVe Biédiddrs, Iphobias, palid BisBAkL AR MBumatle stRRd dirdirNahds
the chenlcal fornula C; %&%HLerr]Nleerr] and the 30 follow ng structural
formul a Premgiuteseia

PCT/ 1 B97/ 01062 -21-

[err]



10 Its synthesis is described in United States Patent 4,536,518, assigned

to Pfizer Inc. Sertraline hydrochloride is useful as an anti depressant
and anorectic agent, and is al so useful in the treatnent of
depression, chem cal dependencies, anxiety obsessive conpul si ve

di sorders, [PMOBS/E33 pani ¢ di sorder, post traumatic stress GBYE0625n(
premature ejacul ation. 15 WO 98/ 14433

PCT/ 1 B97/ 01062 ' -22-

Det ai | ed Description of the Invention -22- Conpounds of the fornula |
may be prepared according to the follow ng reaction schenes and

di scussion. Unl ess ot herw se indicated, Rtuerr] tl’ur OL{ Rlerr], Rerr]
through R err], Gerr] thr Z, 9, j, k., m n, p,
g, r and t and StrUCbe@lnd&Gf’cl‘f&lfo&mh!alﬂﬂaiih@pr’éparéé&ﬁﬂordhgtsd’nﬁuﬂvu&gﬁacﬂon

gIC?-;::JSBSI?/OB1gggtsctfe?rltésoavi\1/d%s%u&slon eUnIess othenmse indicated, R’ th%%%“lﬁé’fﬁﬁough R",

SCHEME 1 G' through G, X, B, E, Y, Z, g, j, k. m, n, p, g, r and t and structural formula 1 in the
5 reaction schemes and discussion that follow are as defined above.



[err] WO 98/ 14433

PCT/ 1 B97/ 01062 - 24- SCHEME 2
[err] WO 98/ 14433
PCT/ 1 B97/ 01062 - 25-
SCHEME 3 WO 98/14433 [err] PCT/IBI7ip}962
98/ 14433
PCT/ | B97/ 01062
. -23-
SCHEME 1
a R®
5
I11
10
RY R
15
20

25




- 26- Schenme 1 illustrates a nethod of synthesizing conpounds

of the formula I wherein the dashed |line represents a double

car bon-carbon bond and Rlerr] is a group of the formula Jerr],
Gerr], Jerr err], Qerr] or Gerr]. Referring to Schene 1, a conpound
of the f‘]&r%ﬂ 111, wherein Qis a suitable |eaving grBGHBIZOKE2
chloro, fluoro, brono, nesylate, 5 tosylate, etc.), is reacted with a
conmpound of the fornmula Rlerr]H, wherein Hrefers to a hydr ogen at om
on group E or on nitrogen atons from G[erra“,“ Gerr], err], err] or
Gerr] and Rerr] is a group of the formula Jerr], Herr], Jerr],

Jerr], Jerr] or Gerr] in the presen%:gggé}ﬂgzase, to formthe

correspondi ng conpound of formula I1. tion is generally carried
out at a tenperature fromabout O[err]C to about 1 40[err]C,
preferably at about the reflux t@npeRature, 10 in a p8kar sol vent such as
di met hyl sul foxi de (DMSO), N, N-dj net ! f or-rem-de~ ( DMF)
NN- di et hyl acet am de (DVA) or y -pyrrolidino
DIVF. Suigt abl e bases incl ud dphydr ous” sodi um ca
(Na[err]Cd err]), potassium cal ate (K[ err] ), sodium

hydr oxi de (NaOH) and pot assi um hydroxi de (KOH), as |1 as am nes ©such
as pyrrolidine, triethylam ne and_pyridi ne. Anhydrous potassium carbonate
is 15 preferred. I‘rpounds of formula I1*%dan be converted
into conpounds of the fornula I, wherein R grr] is other than

hydr ogen, by subjecting h&nfnoXatetaFd®t ocohtiengati on or Wttig
reaction. F%mexanpl e, in the case of an al dol/condensation, a conpound of
t he fo la Il can be react with a conppound of the fornula 20

[err] in the pragence of a base, to forman al dol
internmedi ate of the formul a e

), preferably
te

15
20
80C
|
25 1
—_— R R2
|
P (=0
: X
20 XV1B 11

(R* = 62, RS = )
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whi ch nmay be isolated or converted directly in the sane reaction step to a
conpound of .Q; formula | by the |oss of water. The degree of

conpl etion fEPBEonversion of 10 conpounds of the for MBP7191862¢ 1o

al dol product of fornula | may be assessed using one or nore

anal ytical techniques, such as thin |ayer chromatography (tlc) or mass
spectronmetry. In sone instances it may béQBbssibIe or desirable to isolate

t he intermediate of formula V. In such case, the compound of fornula V
may be converted into the conpoungﬁgkgéﬁgnula | by the elimnation of
wat er using techniques which are 15 f } to those skilled in the art,

for exanple, by heating to the reflux tenperature a solution of the
conmpound of formula V in a solvent such aBrbenzene, toluene or xylene,

in the presence of a catal ytic anmount of penzene- or p-toluene-sulfonic
acid with provi sion for the renoval Pwat er generated. Such water
renoval techpiques may involve th nmol ecul ar sieves or a
Dean-Stark trap to isolate the water c eated 20 as an azeotrope with the
sol vent . The al dol reacti olxds pically carried out in a polar
sol vent such as DMVBO, DVF, tetrahydrefuran (THF), nmethanol or ethanol,
at a tenperature from about -78[err]C¥ to about 80[err]C. Preferably,
this reaction is carried out in THF at %gﬁgt 25[err] C. Suitable bases
for use in the aldol formation step incl pot assi um car bonat e
(K[err]CIIeﬁ%J), sodium 25 carbonate (NaJerr]CJ err]), sodium hydride
(NaH), sodi met hoxi de, sodi um net hoxi de pot assiumtert. -butoxide,

l'i thium diisopropylam de, pyrrolidine andjpiperidine. Sodium hydri de
is preferred. Al dol condensations are described in "Mddern Synthetic
Reactions,"” Herbert O House, 2d._Edition, WA Benjamn, Menlo Park,
California, 629- 682 (1972) pnd Tetrahedron, 3B (20), 3059 (1982). 30
Conpounds of the forrmula I, where t han hydrogen, can al so
be prepared from conpounds of : action with a conpound
of the for alyV, wherein Rerr] i pr -(C=O R err], wherein
Rlerr] is (Cerr]-Clerr])al kyl or P foll owed by renoval
of the -C(=O R err] group, if prep wi th a conpound

XVII B
20 l
Rl
25 P
X
XVI
30

(R*=6%)
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the formula R err]-L' wherein L' is a leaving group and is defined as Qis
defined as above. These reactions can be carried out in_a solvent such
as di - (al kyl Voo t43s THF, DMF, DVA or DMSO, preferably RGHABIT41062) o
presence of a base such as potassium carbonat e, sodi um carbonat e,

sodi um hydri de, potassium hydride, sodium hydroxide 5 or potassium

hydr oxi de, preferably sodi um hydri de. Reat®ron tenperatures can range
fromabout O[err]C to about 150[err]C, preferabl y from about 25[err]Cto
about the refl ux tenperature of the s

Al ternatively, the SSHPBEAdMRIteS,FNed\o! %Yﬁg‘sa'z'egr%?&p{’%'b"% %fttgee{or(':"(%’#r%(l) nd
of the fornul a yndin fRadshed lire ¥ireédrgs o dedblnedrbamcarben besicariddds a group of

Hel vetica Chi mtﬁgf&r%u c a,Gs4 e ig(%p%l(ﬁ 3§Ffef‘rn1§ tgeé’dh%bgcan E&%wnd of the

[err] nul a converted
into the correspond ngwberemmirs aXditaksé lebuingrgioap ¥6.9.udhlerg, form deanep, Nteshiateat i on

condi tions, {;ﬁgl ?3{]{1‘ 8’r?3§b e%%? V#Ithvg éc{?napo%mi of (P'eﬁmé RI‘WW@E’H @fé?@m/éilr ous

THFtoform ornu ound orrrua
X'l can then betmdrmheatbmonmrwplfageor( aitrggen atquie §ige ﬁa[ﬁergf Qe'rcf']“)"dt% is

generate the cof BF&EB%M@Q&"RJLO@D@%U@W&?' g’ .M\/mé:;kreséi&efohsr&aeé t6 i tAd

with the riate i nternedi ate of fornula produce conpounds
of general for n@ﬂnaswondmu eonpmung of frrmglantht THis regctw@s'menﬁra"x Rarped PekeAtRer

Organi c Reacti . ¢ erfrstte |
vvhgr i the dagﬁﬁwgefaﬁjre 4R abd9¢ to about140| C, prefen@ﬁl?ﬁ@ﬂtﬁﬁiﬁth@ reffult €arhsbi

ine represents a single carbon- y be
prepared by 1ﬁydm@g@*ﬁitsplﬂamtsh@ eofimetyoniieride QMR NI dW?@WBPW‘am"?e &?'ﬂg)ﬂ

dashed line r epnm%%y%c@kamee(m bs AR R-phesldinons | (WIS, prefbedlly DMF.
t echni ques that are well known to those skl

exanpl e, reduct PRbIS basRS INFGR PRNYSIPUSREAITHERIOHI ee&?aé%@@dpéﬁ%u%%r%@%tﬁ gas
(Herr]), usingggeby)| sasivin ByedkideNpoH) ati potassium hydroxider(KOH), (@BveCps amines

Lo i o e AR 00 0 S e

appropriate 15 pret@tedent such as nethanol, ethanol, THF, di oxane or et hyl

acetate, at a pr eSSUE§ E)éu?\gls of formula 1! can be converted into compounds of the formula |,
wherein R® is other than hydrogen, by subjecting them to an aldol condensation or
Wittig reaction. For example, in the case of an aldol condensation, a compound of the

formula ll can be reacted with a compound of the formula

S /“\N/ y
i,

in the presence of a base, to form an aldol intermediate of the formula

20

25

30
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about 1 to about 5 atnospheres and a tenperature from about 10[err]C to
about 60C, as described in Catal ytic Hydr ogenatlon in Organic

Synt hesi's, PMA%A¢3Ander, Acadenic Press Inc., San Di egB¢T/IBP781963 1979) .
The foll ovm' ng conditions are preferred: Pd on car bon, nethanol at
25[err] C and 50 psi of hydrogen gas pressure. This nethod also 5 provides
for introduction of hydrogen isotopes (i.e&7- deuterium tritiun) by
replacing [err] with [err] or [err] in the above procedure.

An alternative procedure enployinhg the use of reagents such as ammoni um
formate and Pd/ C in methanol atR¥he rR¥ | ux enperature under an inert

at nosphere (e.g., nitrogen lor argpn gasy is also effective in reducing
the carbon-carbon double 10 bond of ronpoykds ofRfhe formula I. Another
alternative nethod.invol ves el eC C” re tion of the carbon-carbon

bond. This can be acconplished u5|| gNRri um and i odi ne or samarium
i odi de (Sn1[grr]) i n met hanoly/or e at abput room tenperature, as
descri bed byYR Yanada et. al/ -, ~4 (1995). The

starting materials of the f rrul as IlIl and |V are either ommercially 15
avai l able or known in the art. For exanple, conmpounds of formula Ill in
which Rerr] is hydrogen are readily available fromcomercial sources
or may be prepaw?@w may b isolated qrrogunatiedslireellyd thesaehei reaction stapetoiaceoimpound
literature. | BTRAtiTA ; t he
corr espondl n car bogﬁp% @Q%«;T |8££TM‘ V?attéerlr sT (1 g?éesd?fc omﬁﬁf'“‘*?ﬁﬁnggrsmcebmel n

Rlerr] = OH18r WOMW% of mmfqmularlbtodWéaicnr@aucyofdvmulmbmev byiaserssed Leing or
esters 20  can &R sredsreSshalyficdl k&nﬁ@ﬁé@%ﬂ&ﬂgé fh ﬁbaoa%rﬁate{;raw fie) Br #lakd .

depi cted bel ow, wherein efined for formula usi one or
more of a vari etRFCHIMtEE R ﬁemagaﬁﬁaceada may be pg3rikle |%rf%es'r%t§?)éﬂd$9'ﬂae dhdn
the nature of tihRnhédisb ot ldaMiIS VQIrP&@h Kase, theZompound of formula V may be converted

Lerr] into the compound of formula | by the elimination of water using techniques which are
15 familiar to those skilled in the art, for exampie, by heating to the reflux temperature a
solution of the compound of formula V in a solvent such as benzene, toluene or xyiene,
~in the presence of a catalytic amount of benzene- or p-toluene-sulfonic acid with
provision for the removal of the water generated. Such water removal techniques may
involve the use of molecular sieves or a Dean-Stark trap to isolate the water created

20 as an azeotrope with the solvent.

The aldol reaction is typically carried ouf in a polar solvent such as DMSO,
DMF, tetrahydrofuran (THF), methano! or ethanol, at a temperature from about -78°C
to about 80°C. Preferably, this reaction is carried out in THF at about 25°C. Suitable
bases for use in the aldol formation step include potassium carbonate (K,CO,), sodium

25 carbonate (Na,CO,), sodium hydride (NaH), sodium methoxide, socdium methoxide,
potassium-tert.-butoxide, lithium diisopropylamide, 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, 629-
682 (1972) and Tetrahedron, 38 (20), 3059 (1982).

30 Compounds of the formula |, wherein R® is other than hydrogen, can also be
prepared from compounds of formula |l by reaction with a compound of the formula IV,
wherein R® is hydrogen or -{C=0)R™, wherein R™ is (C,-Cy)alky! or triflucromethyl,
followed by removat of the -C(=0)R"™ group, if present, and reaction with a compound



30 Such reduci ng agents include sodi um borohydride (NaBH4), sodium

cyanobor ohydri de (NaCNBH3), lithium alum num hydride (LiAlH err]) and
borane in THF (BH err] THF) in sol vents such as nethanol, ethanol,
THF, diethyl ether and di oxane. Oxidation of the al cohol of formula

X1l to the VO988YFHndi ng al dehyde of formula Il may be PCT/IBI7/Ap§2
98/ 14433

PCT/ 1 B97/ 01062 - 30-
acconpl i shed using a sel ective oxidizing #8ent such as Jones reagent
(hydr ogen chromate (Herr]Crgerr])), pyridiniumchlorochromate (PCC)

or manganese di oxi de (NhCherr Ref erences for, h con erS| ons are
readily avai l aBF e%gr.rr&la, gk.EBf“J“%W'BéT {2 5AVIZ OrYR 3 is de? finsdasy y .
Pﬁr t f A, Alcaderrbbo@r ERtesé Iﬁéach&thcanltﬁQ:al %d(&ﬁgﬁé )solverﬁ such as di- (a!kyl)e@wﬁpmﬂds of
the formula IV rci.a e or

ot hods wel |k ROIE: £ RoG8EER prdtrs PRI P wresshet ot PsseiSiih a5 potagbum
sources of the carbonate,rsouum carbiraite) dadiom Hydrite) | patasSiumrreydpides Sediuathydroxicebl es

1-3. . . TABLE 1. 1
5 MEMBERED %Tﬁm%hydmx'de' preferably sodium hydndé. keagflon(gemperatures[cgpIrz]mge

Nanme from alpput 0°C tobmbout 150k freeferably fidn aboflii 35X &z abouti the 4eflux

CH err1 USOZ, 7é%%t§%90fjtﬁessol thesis, 5, 426-428 one

(1982); Arznelm Forsch.,
27, 766-770 (1977) . Alternatively, theseapoindi¢ffoula IV @nbe Gnvelted into/a compowrd al .

E‘?Ir gﬁg? dE(rj ; Sci oLthélformula | by MRS of a Wittig ofefination, as described in Helveflcy éﬁlm(c]agns)

176, 57-74 folgmgg 46, 1580 (1963), and depicted below.

0
i .
\ /”\ 3 L™ *(CeHg)5P /U\ 3
N-R N-R
C 2 ¢ ) I

H XI1
(

15

1v
XI L =

—
il

e.g., Br)

Thus, the compound of formuia IV can be converted into the corresponding bromide
20 of formula XI using standard bromination conditions, followed by treatment with
triphenylphosphine in anhydrous THF to form the intermediate of formula X!I. The
compound of formula Xli can then be treated with a base (e.g., agueous Na,CO;) to
generate the corresponding phosphonium ylide, which can then be reacted with the
appropriate intermediate of formula il to produce compounds of general formuia I. This

25 transformation is described in A. Maercker, Organic Reactions, 14, 270 (1965).
Compounds of the formula | wherein the dashed line represents a single carbon-
carbon bond may be prepared by hydrogenating the corresponding compounds wherein
the dashed line represents a double carbon-carbon bond, using standard techniques
that are well known to those skilled in the art. For example, reduction of the double
30 bond may be effected with hydrogen gas (H,), using catalysts such as palladium on
carbon (Pd/C), palladium on barium sulfate (Pd/BaSO,), platinum on carbon (Pt/C), or
tris(triphenyiphosphine) rhodium chioride (Wilkinson's catalyst), in an appropriate
solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a pressure from



4, 5-di hydro-1, 2- O CHerr] J. Korean Chem Soc., 36(3), 453-459 20

oxazol i di n- 3- one (1992). 1, 3-thiazolidin-4- CH err]
S EP 626, 377; Hansen, Tet. Lett., 35, one

(38), 6971-6974 (1994). 1,3-thiazolidin-2,4- C=0 S Markley,

J.A C.S., 52W0®833433140 di one PC““”71%§50);

Dains, J.A.C.S., 43, 615 (1921);

Barbry et al., J. Chem Soc. Perkin

Trans. 2, -28- (1). 133-140 (1990);
Hansen et al ., Tetrahedron Lett.,

35, (38), 6971-6974 ( %994%
WO 98/ 14433 about 1 to about 5 atmospheres and a temperature from about 10°C to about 60°C,

EC-:L;/ | 2952 01?53_asdgscribcejcj| in Catai icHNElro enallztion in Qrganic S hthesis,'Panmylander, Academic
, 3 zol i di n- 4- ]
ohe Bress Inc_ Sa Bidgo, 31423 4397@'1.535 foﬁg\gﬁ\évtcggﬂhtzqrﬁs,alrgtgtqﬁ%?édgggg on 2>
E igg%g , Heter 0;&&3&% me?&(r?) acait ZB8¢%nd 50 psi of hydrogen gas pressure. This method also
. -i.m dazol i di.n- =0 N WA . . . -

(1950) ; 5 zérgyna?sof??&mgoduchon of hyg%_ogen |so|_{opes (Lg_;;;géelftéé:nﬁh?rg]tmtafr?s ,by jei}ag%cﬁrgbo'élzdjo
I(_i ebi gs Ann. Chwith ?H, or °H, in the above procedure. 607, 174-184

1957). 5 1, 2- pyr i di.n-3- - 2AH1;
joc. ao 0 r@% drititle FrocedVE empidfiry th use ‘L?g%%gﬁ% 155%)% ]aé)g&é@ﬁt h
48, 8 (1968). formate IanB-RAAC dx miethdnol-at ROfediux fempeGHfier yrjder apdraTLatmwsphere
al., Chem Revi Vi = Ll e T ; _ 6) .
1 5. thiazol i di nELE n.?@,en Cﬂ[ aé??jlgg?ﬁse Hs?%ﬁ@ﬁlve in reducing the carbon-carB8y dodié 6)

ghaus et al”, Justus Liebigs 10
one 10  bond of compounds of the fospdigll. Angther altgmativeomethad; lr(vglgggfe;lectwe
I bid, Angew. CheRilictioh®f thelatbbR®4ibon bond. This can be accomglished using samarium and
TABLE 2 o L 6 VEMBERED HETE YC%ES 1
[err] iodine or samarium iodide (Smi,) in methano! or ethanol at about room temperature,

as described by R. Yanada et. al., Synlett., 443-4 (1995).
The starting materials of the formulas il and IV are either commercially
15 available or known in the art. For example, compounds of formula Il in which R? is
hydrogen are readily available from commercial sources or may be prepared using
procedures disclosed in the chemical literature. Compounds of the formula Ill may also
be prepared from the corresponding carboxylic acids or esters, (ie., formula W)
wherein R? = OH or O-alkyl}, which are commercially available. These acids or esters
20 can be reduced to the corresponding alcohols of formula Xlli, depicted below, wherein
Q is defined as for formula Ill, using one or more of a variety of reducing agents and

conditions, depending upon the nature of the substituents Q and X.

!
25 CH,OH

X XITI

30 Such reducing agents include sodium borohydride (NaBH,), sodium cyanoborohydride
(NaCNBH,), lithium aluminum hydride (LiAlH,) and borane in THF (BH,eTHF) in
solvents such as methanol, ethanol, THF, diethyl ether and dioxane. Oxidation of the
alcohol of formula Xl to the corresponding aldehyde of formula Il may be



Name F G K Ref er ence

tetrahydro-1,2- CHerr] CHerr] O Khonutov et al., Bull. Acad. Sci.
USSR 20 oxazi n- 3-one Div. Chem Sci., 1006-1008
(1962); Nally et al. Tet. Lett., 26, 4107, (1985).
tetrahydro- 1VW0%@i3err] O CH err] Kal yuskii et al., FCTEpyOIGsgem
25, oxazi n- 4- one (10), 1989-1991 (1989); Linde
et al., Arzneim Forsch., 28,
937-939 (1978). tetrahydro-1,3- CH-8®+] O C=0 Back et al.

Tet. Lett., 2651-4 (1977). oxazin-2,4- 25 di one WO

98/ 14433 . . ) . PCT/ 1 B97/ 01062
-32- mofAPBIPfished. usingn selegliyecpxidizingapesnt,quch ag Jones reagent frydrogen

Austral i an Pat egfiromate (H,010%)), pyridinium chlorochromate (PCC) or manganese%i®ce @ind,).
Tul yaganov et a

JOCUSSR kf‘éff"(j’cﬁ %)smgn copyargions are readily available (e.g., K.B. Wiberg, Oxidation in
1314 (1970); J. Brdanfs Chenlistr? B3 A, Academic Press Inc, N.Y., 69-72 (1965)).

(1936). 5 mor pholin-3,5- O CHerr] C=O Hadley, et al., Tet.
Lett, 24(1), 91 di one (1983). 5
2, 3-di hydr o- O  Caihpoun@hiof the Yirinala I¥tarabiso cdratmeriatigl neailablé of £8n) be AdE-
1 , 4- oxazi n- 3- ) . on
t et rahydro- 1, 3- P¥ BEfGHs yrell know to(s\—ﬁseeror%?;ddma%%@me‘tmea?#', EW%sg‘.’flfﬁf“}?\e? obies)
1576, t hi varioys gompeunds of formula IV are presented in( Te®88)t-3.Ber gnann et al .,
Recl . Trav. ' " TABLE 1 Chim Pays-Bas., 78,
327-330 (1959); - Nagakura et al.,
0
3
, E N—R
\D /
' IV (Y=-E-D-)
Name D E Reference
15 1,3-oxazolidin-4- CH, O DE 2,339,185; Synthesis, 5, 426-428
one (1982); US 2,762,815; Arzneim. Forsch.,
27, 766-770 (1977).
1,3-oxazolidin-2,4- =0 |0 Parravicini et al., Farmaco Ed.Sci., 31,

dione 49-57 (1976); Kricheldorf, Makromol.
Chem., 176, 57-74 (1975).

4,5-dihydro-1,2- o CH, | J._Korean Chem. Soc., 36(3), 453-459

20 oxazolidin-3-one (1992).
l‘ 1,3-thiazolidin-4- CH, S EP 626,377; Hansen, Tet._Lett., 35,
one (38), 6971-6974 (1994).
1,3-thiazolidin-2,4- | C= S Markley, J.A.C.S., 52, 2137-2140
dione (1930); Dains, J.A.C.S., 43, 615 (1921);
Barbry et al., J. Chem. Soc. Perkin
Trans. 2,
Il : (1), 133-140 (1990); Hansen et al.,
Tetrahedron Lett., 35, (38), 6971-6974
(1994). I




(1975). 10 tetrahydro-1,3- CHerr] S C=0O Hendry et al., JACS, 80,

973 (1958); t hi azi n- 2, 4- Sohda et al., Chem
Pharm Bull., 30, di one 3563 (1982);

U S. 4,352,929. tetrahydro-1,2- CHerr] CHerr] S Khar asch,
J.O.C. 28, 19385 t hi azi n- 3- one PCT/IRITOHE} . 15

t hi onorpholin- S CHerr] CHerr] Davies, J. Chem Soc., 117, 298-306
3-one (1920). t hi onorpholin- S

CH err] C=0O Schulze, Zeitschrift Fur C#dm, 182 3, 5-di one

(1866); Wlfe et al., J.OC, 35, 3600-7

(1970). 3-di hydro- S CH CH Hojo et al.. Synthesis, 272
(1979): 20 ¥ fA3hfibdziind- | cH, |NH | Fitzi, Angew. CAIRUAR ERIERY - 25 TE
Lett., 32(6) 1}9%ne one 345 (1985), JHel Ghem. 18 -

hexahydr o- GH err] CHerr{] NH 88! Hatero F&Q &S, 36(12),
219 1, 2- qi azi n- 3- (1983). (TL'Q'QGQ'}(__Tay or et al.

J.OC, 52, 41(¢7 one 987~

4, 5-di hydr o- ‘ChiireidagolidigH = NHRei [cWete; ChemaRev. t49§54i7§ (1%0)7§ 6- 787
2H pyri dazi n- 2,4-dione ( 198ufretengbaly sustuahiebigsiiinm C ), _
3-one 49, 13807, 394184 (I93Y).

hexahydro- 1, g- | ChlpGrbdiail$! | kil €11 %%Hpée%ﬁha 8,16 0B.6o%pS. 4 686,
di azi n- 4-one one P§851 a(ﬁb'fﬁ) LhrPdynth, GD "(1988}eMf

Act a. , 3¢—+4—<(3966) RAt I zed.

Ring atomis spf bethiadefidini di ZeO, | CH M@aﬁ Chem. Reviews, 76,
PCT/ 1 B97/ 01062 || 1.1,3-trione 389 (1976). -33-

h hyd 1, 3- L] 4 (= 1 1
gleggl % r20 a- 10 iﬁ%‘?ﬂaﬂohd“@'- é) %TEBSK = ?t‘ln aus e@élmﬂ jaé ieg Gﬂem
| one 26, 1%2% é %g,g % {3

Chem Soc., C, R2Zbe—{10&33-

TABLE 2
6 MEMBERED HETEROCYCLES
15
0
r\ /N—R3
6—K
V (Y=-F-G-K-)
Name F G K Reference
tefrahydro-1,2- { CH, { CH, { O Khomutov et al., Bull. Acad. Sci. USSR
20 oxazin-3-one Div. Chem. Sci., 1006-1008 (1962);
Nally et al., Tet. Lett., 26, 4107, (1985).
tetrahydro-1,3- { CH, | O CH, Kaiyuskii et al., J. Org. Chem., 25,
oxazin-4-one (10), 1989-1991 (1988); Linde gt al.,
Arzneim, Forsch., 28, 837-939 {1978).
tetrahydro-1,3- | CH, | O C=0 | Back et al., Tet. Lett., 2651-4 (1977).
oxazin-2,4-
25 dione




pi perazin- 2- NH CHerr] CHerr] E.P. 264,261, J.ACS., 51, 3074 5
one (1929); Rees, J. Het. Chem, 24, 1297
(1987); US 3,037, 023. pi perazin-2,6- NH CHerr] CO J.ACS.,
51, 3074 (1929); US di one 3,037, 023.
t et rahydro- WOPS443H err] NH Japanese Pat. 3,083, 972 (RODIB97/01062
1,3, 4- Mat subara et al., Chem PharmBull., 10
t hi adi azi n- 5- 32(4), 1590 (1984). one
5, 6-di hydr o- S CH N Mat subar-82et al ., Chem Pharm Bul | .,
1,3, 4- 32(4) 1590 (1984). t hi adi azin-5-
15 one 1.3.4- 0] CH err] NH Bennouna, et al.
Het er o. Chem G | __oxa | azji Ry 5 1979 :
Het | ﬁor;gnoouj 3. OXpgy 4 & Lo |, us 3092 rﬁgjpgxg)epﬂ
ga
1,2, 4- o adi azi n- 5- one Tran)'¥ 131pH[e r
Japanese Pat. [, 148, 267. 1,2,4- 25 'M?gg@‘h S 58 2343
1,2,4-triazin-p- NH NH |CH grr] |Ander SAB36) a —"‘I“t'" 3% 3419 (HL983) ;
one Sefrttt 83
(1989). aarphpfiads- | O | G | G egH?dley Iﬁlﬂbéﬁk_ﬁﬁemhﬁdl es, P6,
163 (1987). 30 dlo"'f 2, 4- oxadilazi n- p¢1883) one 6- di hyd o-
o] Nerr] g Huspgj n, arGyclle ) , 4-
O Nerrl g O & fihyaro! _ SPE | ERT TG \?1%%%31% eeitS a1 F;;[_é109]2007.
h 4 oxazin-3
ybri di zed. one
tetrahydre-1,3- | CH, | S CH, Krus et al., Zh.Org.Khim., 24(8), 1578,
thiazin-4-one (1988); Bergmann gt al., Recl. Trav.
Chim. Pays-Bas., 78, 327-330 (1959);
Nagakura et al., Heterocycles, 3, 453
(1975).
10 I tetrahydre-1,3- { CH, | S C=0 | Hendry et-al., JACS, 80, 973 (1958);
thiazin-2,4- Sohda et al., Chem. Pharm. Buil.,, 30,
dione 3563 (1982); U.S. 4,352,929,
tetrahydro-1,2- | CH, | CH, | S Kharasch, J.0.C., 28, 1901-1802
thiazin-3-one (1863).
16 || thiomorpholin- | S8 CH, | CH, | Davies, J. Chem. Soc., 117, 298-306
3-one (1920).
thiomorpholin- | 8 CH, | C= Schulze, Zeitschrift Fur Chem., 182
3,5-dione (1866); Wolfe et al., J.0.C., 35, 3600-7
(1970).
2,3-dihydro- S CH | CH | Hojo et al, Synthesis, 272 (1979);
20 1,4-thiazin-3- Masuda et al., Tet. Lett., 32(6) 1195
one (1991).
hexahydro- CH, | CH, | NH Hwang et al., Heterocycles, 36(2), 219
1,2-diazin-3- (1993); Taylor et al., J.O.C., 52, 4107
one (1987).
25 | 4,5-dihydro- CH, |CH | N Reichett et al., Synthesis, 9, 786-787
2H-pyridazin- (1984); Amorosa, Ann. Chim. (Rome),
3-one 49, 322-329 (1959).
hexahydro-1,3- | CH, | NH | CH, | Yamamoto et al., Synthesis, 6, 686,
diazin-4-one 1985, Skaric et al., Croat. Chem. Acta.,
38, 1-4 (1966).

Ring atom is sp® hybridized.

Ring atom is sp? hybridized.



WD 98/ 14433

PCT/ 1 B97/ 01062 - 34- 1,2, 4-
O NH C=0O Rajagopalan et al., J.C S. Chem oxadi azi n- 3, 5-
Comun., 167 (1970). di one 1,2,4-triazin-6- NH CHI er rlm NH
Ander son et WP98/14#8 r ahedron, 39(20), 5 one PCT/IBIT/0L
3419 (1983); Schulz et al., Chem Ber.,
122, 1983 (1989). WO 98/ 14433
PCT/ 1 B97/ 01062 -33- -35-
TABLE 3 7 MEMBERED HETEROCYCLES 5
[err] 15 L M P Q
Ref erence B%dfzg eI ]| c=H 9hhbmotoGHlaB! §inthdds, 6, 686, ANf &1 Ky
et al., Synthe "d?azm 1985; Zee-Cheng et al., J. Org. Chem.,
dione 26, 1877 (1961), Beckwith et al., J.
Chem. Soc., C, 2756 (1968).
piperazin-2- NH | CH, | CH, E.P. 264,261, JA.C.S,, 51, 3074
5 one (1929); Rees, J. Het. Chem., 24, 1297
(1987); US 3,037,023.
piperazin-2,6- | NH | CH, | C= J.A.C.S., 51, 3074 (1928); US
dione 3,037,023.
tetrahydro- S |CH, | NH | Japanese Pat. 3,083,972 (1991);
1,3,4- Matsubara et al., Chem.Pharm.Buli.,
10 thiadiazin-5- 32(4), 1590 (1984).
one
5,6-dihydro- S CH | N Matsubara et al., Chem.Pharm.Bull.,
1,3.4- 32(4) 1590 (1984).
thiadiazin-5-
15 one |
1,3.4- @) CH, | NH Bennouna, et al., J. Hetero. Chem, 186,
oxadiazin-5- 161 (1979).
one
5,8-dihydro- o) N’ CH | Japanese Pat. 3,148,267.
20 1,24-
oxadiazin-5-
one
tetrahydro- 0O NH | CH, Japanese Pat. 3,148,267.
1,2,4-
25 oxadiazin-5-
one
1,2, 4-triazin-5- | NH | NH | CH, [ Anderson et al., Tet., 39, 3419 (1983),
| one Schuiz et al., Chem. Ber., 122, 1983
' (1989).
tetrahydro- 0 NH | CH, Hussein, Hetercycles, 26, 163 (1987).
30 1,2,4-
oxadiazin-5-
one
5,8-dihydro- 0 N' | cH | Hussein, Hetercycles, 26, 163 (1987).
1,24-
35 oxadiazin-5-
one

Ring atom is sp? hybridized.



1, 2- 428, (1982). oxazepi n- 3-
one 20 hexahydr o- CHerr] CHerr] O CHerr] Bergmann et al .,

Recl. Trav. 1, 3- Chim
Pays-Bas., 78, 327-330 oxazepi n- 4-

(1959). WOJ{14433 hexahydro- O  CHerr]  CHf err]PCHARPEMpPE2
Brown et al., J. Chem Soc., 25 1, 4-

Perkin Trans., 1, 557 (1987); oxazepi n- 3-

Farberow et al., Zh. Obshch. one TRt

Khim, 25, 133-135 (1955);

Gouilier et al 1__Hetergcycl

Chem, 13, 853-8594(1976). [0 | Neexpbyor f—Rajangalan e Q.. chémn err] | C=0
See "Detail ed SaidiaBii s . 1,W- 30} commmurepia?-(1970). 3, 5-di one
2,3,5, 6- C=Q) dioke CH ergf] QHerr] Brown et al., Synth. Co n.,
t et rahydr o- — T8, 1801 ( 3) . , 44 35
oxazepi n- E24-thezinE | NH | Gl ahYHr o- Andﬁ%g&,ﬂmgﬁi
CHerr] FaPbar® et al., |zh. ©bshch: 341 (‘g- 3); Schulz gt al., Criem. Ber.,
Khim 25, 133- : 0xazddi2g. 1933 (1989).

et al., Chem Ph. Bull., 17(12), 40 one

2405- 2410 (1969). WD 98/ 14433

PCT/ 1 B97/ 01062 - 36-

hexahydr o- CH err] CHerr] O C=0 See "Detail ed Description".

1, 3- oxazepi n- 2,4-dione 5 hexahydr o- CH err] CH err]

CHerr] S Bl ack, J. Chem Soc. C, 1708-



1, 2- 1710 (1966); Can. J. Chem, 49,
t hi azepi n- 3- 2612-2616 (1971); J. Og.
one Chem, 46, 7, 1239-1243 (1981);
and J. Og. Chem, 25, 1953-
1956 (1960) ; WO@81443H5 317 hexahydro- S CH[ er r§CT/IBRYR1062, |
CH err] HIll et al., JACS, 95(9), 2923- 10 1, 4-
2927 (1973). t hi azepi n- 3- one 2,3,4,5- S CH err]
CH err] CH err] Defoin et al., Helv.C8m Acta., t et r ahydr o-
68, 1998 (1985). 15 1, 4- t hi azepi n- 3- one hexahydr o-
S CH err] CHerr] C=0O See "Detal scription”. 1,4- 20
t hi azepi n- 3, 5-di one hexahyéﬁgﬂg—geﬂ-l[ err] S CHerr] C=O
See "Detail ed Description”. = @ch - 25 3, 5-di one
2,3,6,7- CHerr] S Cl-lfé\pé’féE%ﬂFé—‘ErTFiw a %osnet al ., Ber. Deutsch
Chem t et rahydro- - ; 63) .
1, 4- tdi zepi n-5- 30 one (53 7-di hydro- CHerr] S
CH Yamanot ojlet al, Ang. Chem 4-
Int. Ed. Engl. } 25(7), 635 (1986). i géf@pi n- 5- one 35
hexahydr o- [err] CH err] S nefield et al., Liebigs
1, 3- i Ch , 4, 337-344 (1992).
t hi azepin- 10 2, 4-di one \ 31: g bond is sp2 hybridized
M—0P
IV (Y=-L-M-P-Q-)
15 Name L M P Q Reference
hexahydro- | CH, CH, CH, | O Amiaiky et al., Synthesis, 5, 426-
1,2- 428, (1982).
oxazepin-3-
one
20 hexahydro- | CH, CH, O CH, Bergmann et al., Recl. Trav.
1,3- Chim. Pays-Bas., 78, 327-330
oxazepin-4- (1958).
one
hexahydro- 0 CH, CH, | CH, Brown et al., J. Chem. Soc.
25 1.4- Perkin Trans., 1, 557 (1987);
oxazepin-3- Farberow et al., Zh. Obshch.
one Khim., 25, 133-135 (1955);
Grouilier et al., J. Heterocvel.
Chem., 13, 853-859 (1976).
hexahydro- | O CH, CH, | C= See "Detailed Description".
1,4-
30 oxazepin-
3,5-dione
2,3,5,6- C=0 | O CH, | CH, Brown et al., Synth. Commun.,
tetrahydro- 18, 1801 (1988).
1,4-
35 oxazepin-
5,7-dione
hexahydro- | CH, O CH, | CH, Farberow et al., Zh. Cbshch.
1,4- Khim., 25, 133-135 (1955); Kato
oxazepin-5- et al., Chem. Ph. Bull,, 17(12),
40 one 2405-2410 (1969).




WD 98/ 14433

PCT/ 1 B97/ 01062 -37-
hexahydr o- CH err] CHerr] CH err] N Rutjes et al.,
Tetrahedron Lett., , 2- 32
45, 6629- 663¥08¥BBY) - and di azepi n- 3- PCT/IB97/01062
Fritschi et al., Helv. Chem Acta., one
74, 8, 2024-2034 (1991). 5 hexahydr o- CH err] CHerr] NH C=0
Breckenridge, J.Chem Res., 1,3- =36
Mniprint, 6, 166 (1982); di azepi n-
Gunawar dane, |ndian J em 2 4-di ane :
sect. A 27, 5[ .380nanb (¥988)[cH, |0 hexebydrsee "Deddiled DeGbiption’] err]
CH err] u. S 3812{ 443, Poppel sdor{f et |10 1, 4-
al., J. Og. %zep&ﬁ 131-13¢ di dzepi ny- 2-
(1961) Zi egle zei.d,ah J. Med ong
Chem, 33, 1, [#2=1tA6(1990) hexaiydro- CH[ ELT NH err
CHerr]  Cfo |h§><@1)'d§1' QﬂaCh bfrHs0d. CH: 5 1, 45'a°k'l-¢“—1f————m' Sec. C, 1708-
Chem Commun., $9¢-(1983); 15 |di azqpi n- §- 1710 (1966); Can. J. Chem., 49,
hiazegins3- 2612-2616 (1971); J. Org.
Groves et al ., {Jhiageeings- [106(3), ofe
630 (1984). °"ehexahy3ro- c=0 | N cr[%?ﬁ‘—cf lé??ﬁ’ %Q@‘ al .,
Angew. Chem | ft. 4- 1956 (1980). DE 1198317,
Engl.. 13, 491](1974); d{ azepiln- (1960); 317.
Bonsi gnor e et 3'hexak\'y‘%?@rCCS'C|950i-@0 CHDO | tH]i ONBill et al., JACS, 95(9), 2923-
26(6), 1619d 19874 hexahydr o- S GF£d27 (Bir3). CH err] Vass
Synt hesi's, 10, [|8didzdphR856))- 1,3, 5-  hi adi azepi n- 2, 6-li one
25 4,5,6,7- lone S CH ert] N[err] H err] Vass et al .,
Synt hesi s, 10, 81/ et ahydr. o- .
(1986) . 1,%348.5- Sthi #\é zepFH- | CHa lgget—f% Helv.Chin. Acta,
CHerr] — Ner fjtetrahydro-ng  =p  Hdsnaodi et 8 a Chlm
t et rahydr o- 5 1.4- P.t Bas, 99, 301 (1980).
1,2, 4- rtPiaZRRA- 3, 5-di ong 35
oche
hexahydro- | 8 CH, | CH, | C=O | See "Detailed Description".
1.4~
20 thiazepin-
3.5-dione
hexahydro- | CH, S CH, =0 | See "Detailed Description”.
1.4-
thiazepin-
25 3,5-dione
2,3,6,7- CH, |S CH, | CH, | Jakob et al., Ber. Deutsch Chem.
tetrahydro- Ges.. 96. 88 (1963). I
1.4-
thiazepin-5-
30 one
6.7-dihydro- |CH, |S CH {cCH | Yamamoto et al., Ang. Chem.
1,4- Int. Ed. Engl., 25(7), 635 (1986).
thiazepin-5-
il one
35 hexahydro- | CH, CH, S C= Hanefield et al., Liebigs Ann.
1,3- Chem., 4, 337-344 (1992).
thiazepin-
2,4-dione

Ring bond is sp® hybridized.



[err]

oxygen,

Ring atomis sp[err]
PCT/ 1 B97/ 01062

Compounds of the formula IV, wherein Y is -L-MP-Q
Mand P are -CH err]- and Qis -(C=0 -,

accordi ng t oWOR¥I4433 | owi ng

depi cted bel ow,

10
-(C=0)-)

IV (Y=L-MP-Q L is sulfur or oxygen,

anhydride of the fornula
20 wherein L is _sulfur

Rlerr]NH err]
4243 (1989)),

10

16

20

25

30

35

procedure.

hybri di zed.

Sai d conpound ofPg§

WO 98/ 14433

-38-
and L is sulfur
can be prepared

[err] 5
M=P= -CH err] -,

or

TYPGRul a |V,

0=

[err]

wherein L is sulfur or oxygéfr, is prepared by reacting an
r._oxvgen ith an anine of the formila
E}ﬁ%gsrﬁufw Hephe cu,, |1nbs detlariyed dbu. Mereréurbn G6it, 54 (17)
Fisokenschen (Arch.” Pharm®, 32, 45, 6629-6632 (1991); and
diazepin-3- Fritschi et al., Helv. Chem. Acta.,
one 74, 8, 2024-2034 (1991).
hexahydro- | CH, CH, NH | C= Breckenridge, J.Chem. Res.,
1,3- Miniprint, 8, 166 (1982);
diazepin- Gunawardane, indian J. Chem.
2,4-dione Sect. A, 27, 5, 380-386 (1988).
hexahydro- | NH CH, CH, | CH, U.S. 4,814,443; Poppelsdorf et
1,4 al., J. Org. Chem., 26, 131-134
diazepin-2- (1961); Ziegler et al., J. Med.
one Chem., 33, 1, 142-146 (1990).
hexahydro- | CH, NH CH, | CH, Crombie et al., J.Chem.Soc.
1.4- Chem.Commun., 952 (1983);
diazepin-5- Groves et al., JLA.C.S., 106(3),
one 630 (1984).
hexahydro- C=0 |N CH, | CH, Kappe et al., Angew. Chem. Int.
1,4~ Ed. Engl.. 13, 491 (1974);
diazepin- Bonsignore et al., Heterocyclus,
5,7-dione 26(6), 1619 (1987).
hexahydro- | 8 C= NH | CH, Vass, Synthesis, 10, 817 (1986).
1,3,5-
thiadiazepin-
2,6-dione
4,56,7- S CH’ N CH, | Vass et al., Synthesis, 10, 817
tetrahydro- (1986).
1,3,5-
thiadiazepin-
6-one
2,3,5,6- CH |N NH {C= Hasnaoui et al., Rec. Trav. Chim.
tetrahydro- P.-Bas, 99, 301 (1980).
1.2,4-
triazepin-3,
5-dione

Ring atom is sp? hybridized.



307, 520 (1976)) or Cole et al., (J. Med. Chem, 13, 565 (1970)).
The anhydride of the formula XXXI can be prepared by reacting a diacid of

t he formul a 25 [err] WO
98/ 14433

PCT/ | B97/ 010WD 98/14433 PCE{B97/01062
wherein L is sulfur or oxygen, with acetic anhydride, according to the

nmet hods ‘described in Vogel's Textbook of Practical Organic Chemstry,
499-501 (4th Ed., Longman House, Lond®8- UK, 1970). The

conmpound of the formula XXX is commercially available or can be nade 5

according to the procedure of Wodward and East mai- A G S .68, 2229
(1646). BSFPBUTRIS! e Ty WO P Loty s AP SR S pBEER. 4
L and Mare canp@nd P are -GM,} an@Xy Be(CAD), €ar Be pfepaldd- accomingot thiecipliovent
325?2? gggb;f)osvhp?ogeghrlepvga?gc Jlgo%% %E E\'e formula @'dgpigtgg‘%gféw,j of the formla 1V,

[err] 10 15
IV (Y=L-MP-Q L=M=CH err], P=oxygen, Q:U(C=O)-) is prepared froma
conpound of éhe formul a
[err] :
~N—R?
L 0
10
IV (Y=L-M-P-Q, L is sulfur or oxygen, M=P= -CH,-, Q= -(C=0)-)
wherein L is sulfur or oxygen, is prepared by reacting an anhydride of the formula
0
KU\O
15
[
XRKI

20 wherein L is sulfur or oxygen, with an amine of the formula R®NH, according to the
method detailed by Meyers (JOC, 54 (17) 4243 (1989)), Fickenscher (Arch. Pharm.,

307, 520 (1976)) or Cole et al., (J. Med. Chem., 13, 565 (1970)).
The anhydride of the formula XXX! can be prepared by reacting a diacid of the

formula

25
EERNRT

CO,H

20 XXX



according to the nethod described by Back et al., Tet. lett., 2651-2654
(1977). The 25 conpound of the formula XXXI'V can be prepared according to
t he net hod of Ksander, et al., JOC, 42, (7), 1180-1185 (1977).
Conpounds of the forrmula IV, wherein R3 is hydrogen (conmpounds of the
formul a | VA WOMP443} 5l kyl ated to formthe corresponding coRpBWIHOGher ei n
Rl err] is not hydr ogen usi ng standard techni ques avail able to those
skilled in the art, e.g., by (a) 30 generation of the anion of the desired
conmpound of forrmula I VA using a strong -39-base/ pol ar sol vent system such
as NaH THF, NaH DMF or n-butyllithiunf THF (n- buLi/THF), at a

tenperature from abhoyt . - err]C to ahout the reflux tenperature of the
sol vent, for a"%ﬁ"bg' &t 8‘3{5'6&" ‘B‘V?ﬁfhd"('@‘sa?%“‘a%‘a?” 4%98‘5}5'3?6&% € ("pgthods
treat ment of t Riescribed in Vogdld I8x%thdak3df Practical Organic Chemistry, 499-501 (4th Ed.,
PCT/ 1 B97/ 01062 - 40-

anion with an é1°t2§?‘3? ﬁﬁ{jseaé-SH onolf”('t (Zo)for mula Rlerr]L' wherein L' is a

| eavi ng group such The campeimdosfdhe forroute XX)0id azommendially | aaraitableTor canpheovadss | s

of " compounds? of THEP S s P of Weestuart i Resipalp EEOR B TR T
achi eved usi ng phasé&ompanrdsef theformulasivVs whergini X is dni-RQ. aad & anthMprggarbon,
Takahata et al .p skl @0mech %ﬁge(?)g?cr?n%%f(&é%ared)gccoﬂtlﬂfggt‘o]tﬁéioﬂovl‘ﬁ? )Wocedure

Conpounds of the foirmula |IVB err] 1s aryl “or heteroa can be

pr epar ed f r&aid esnpand of therformnda N dapirigd Ibglawby reaction with an aryl or

het eroaryl reagent of the formula Rlgrr]L', wherein L' is a |eaving
group such as chloro, brono or iodo, in ¥he presence of a catal yst such
as copper (@9 or copper (1) (such as copper, copper-bronze,

| N—R?

O#O

15
IV (Y=L-M-P-Q, L=M=CH,, P=oxygen, Q= -(C=0)-)
is prepared from a compound of the formula
0
20
XKKRKIV

according to the method described by Back et al., Tet. lett., 2651-2654 (1977). The

25 compound of the formula XXXIV can be prepared according to the method of Ksander,
et al., JOC, 42, (7), 1180-1185 (1977).

Compounds 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 using standard techniques available to those skilled in the art, e.g., by (a)
30 generation of the anion of the desired compound of formula IVA using a strong
base/polar solvent system such as NaH/THF, NaH/DMF or n-butyllithium/THF (n-
buLifTHF), at a temperature from about -30°C to about the reflux temperature of the
solvent, for a pericd of about 5 minutes to about 24 hours, and (b) ireatment of the



or copper brom de) and a base, such as sodi um hydri de, potassium carbonate,
or 20 sodium carbonate. The reaction may be run neat or with a polar

sol vent such as di mret hyl formam de, or dinethyl sulfoxide. This
reaction, referred to as an U | nann condensation, is described by
Yanmanmot o & KWoB4443Ehem and | ndustry, 737-738 (1981) . PCTABYTOW62 °  Thgo
conpounds of fornmula Rerr]H used in the preparation of internedi ates of
the 25 forrmula Il are readily available or may be prepared using standard
met hods of organic synthesi s known t #Ghose skilled in the art and
adapt Fd frﬁm procedures disclosed in the chemcal literature. For
exanpl e, the preparation of conpounds o rmul a R,err]H,. wher ei n
Rlerr] is { errgniomgih B’éa%’éwqeé‘h%féhﬁiqrwwat%ﬁ ‘f"&ﬁf"f}'ﬁ\l}d{' P !58&89 PoNP Sl
sequence, Mld’rﬂl BHEmYi follo 6PREBIAE alThiy protebd Blepichédttmidw. but oxycar bonyl
pi perazine (VI): V\D 98/ 14433

PCT/ 1 B97/ 01062 0 -41-

[err] 10 A Iatl n of the compound 9f fo Ia VI with a
conmpound of the formula @eln L' I?X '

! _ _ 3group, and is
defined as I s defined e an er'r| S (C] eri™ aI aryl -

err]

(dJerr]-Cerr])al kyl whereiin the jaryl noiety is phenyl or aphthyl, or
heteroaryl -(CH err])[err]-,\wheréin g is zero, wo, three or
four, and the heteroaryl moietly is selected from pyri d)?ﬁ , pyri m dyl,
benzoxazol yl , benzot hi azol yl , benzisoxazolyl, and benzi sot hi azolyl, in the
15 presence of an acid scayggger (e.g., sodium bicarbb¥Bte (NaHCO err]),
pot assi um bi carbonate (KHCJ err]), "sodi um ca(réy,)nat et (_Nahgrr] CJerr])
or pot assi uf@car bonat e (K(RIZK err])), net =

The foregoing conversion of compounds of the formula IVA to those of the formula IVB
may also be achieved using phase transfer catalysis conditions as described by
Takahata et al., Heterocycles, 1979, 12(11), pp. 1449-1451.

15 Compounds of the formula IVB wherein R?is aryt or heteroaryl can be prepared
from compounds of the formula IVA by reaction with an aryl or heteroaryl reagent of the
formula R3L’, wherein L’ is a leaving group such as chloro, bromo or iodo, in the
presence of a catalyst such as copper (0) or copper (I) (such as copper, copper-bronze,
or copper bromide) and a base, such as sodium hydride, potassium carbonate, or

20 sodium carbonate. The reaction may be run neat or with a polar solvent such as
dimethyl formamide, or dimethyl sulfoxide. This reaction, referred to as an Ulimann
condensation, is described by Yamamoto & Kurata, Chem. and Industry, 737-738
(1981).

The compounds of formula R'H used in the preparation of intermediates of the

25 formula Il are readily available or may be prepared using standard methods of organic
synthesis known to those skilled in the art and adapted from procedures disclosed in
the chemical literature. For example, the preparation of compounds of the formula R'H,
wherein R' is G', may be accomplished using the following reaction sequence,
beginning with commercially available N-tert-butoxycarbonyl piperazine (VI):

30



in a polar solvent such as acetone at a tenperature of about 10[err]Cto
about the refl ux tenperature of the solvent, wll yield the
intermediate of formula VII. Renoval of the tert-but oxycarbonyl group
can be acconplished using acidic conditions, e.g., HBr in 20 acetic acid
or trifluord¥@e814d33aci d until the reaction is judged to be FEEABIE1¢52
Compounds of the forrmula Il, wherein R err] is tetrahydropyridine or

pi peridine (i.e. conmpounds of the formula Jerr]) and Rlerr] is

hydr ogen, can be prepared fromthe 2- -419r onobenzal dehyde of fornul a
[11, many of which are commercially available, as depicted in Schene
2. Referring to Schenme 2, the conmpound of formula Il is first 25
converted into a prot E%toqqgaul dehyde of thec Brtg]rél a XIV, wherein P

represents the enti re| pr ot ect ed al dehyde “%et one noi ety,, using
met hods wel | known inythe art. For exgnpl e, the 1, 3-di oxolyane
d

derivative of the agkde e may be prepared ording to he t hod
described by J.E. |l e et al .——3Jd—&hem |Soc.,| 2443962, b xing a
solution of the aldghyde)of formula I11 an 3- propanedi ol %n aphydrous
benzene with 30 a catfifyti c amount of p-toNuenesul fonic acid. en Rerr]
of fornmula Il is not "hydrogen, t he kgtone can be protecﬂ%d usi ng an
appropriate protecting group. Appropriate R protecting grotps can be
chosen from many such groups based on the presence and nature of the

substituent X Exanplygs of suitable protecying groups may be fgind in
WO 98/ 14433

PCT/ 1 B97/ 01062 ) ] -42- .

T.W G eenelGandikplatiggeighe eararaupd phigrmaia Ypwith a cermpiid of e feud B L whsreinw | ey
& Sons, 2ng- §Qi1ddvity grbiR)V aX@ IskdefitélPds Q 19 WetiBE hbdVendMCai(RICRG!, iaRg-
groups are those that are resi stant to cat aw\bl C |'{‘%/ﬁilqré)rg'egat I on ée, g.,

1, 3-di oxol ane)Craalen wigrmindne rukreqiely is PAPMY QF naphthylor hetrroalyl S Wherein

r educth i gn, if g_ﬂé]ﬂérb,ednef, @tro,tu:nee %{d&ﬂ@nﬁ&ﬁ&ﬁﬁeﬁ@@bhﬁié&oﬁégﬂﬁteﬂ h.earr]rﬁp¥ridy|,

t et rahydropyridi nes of fornu . . ounds. of .t . oL, U
XV can t hon b@viTRN, bR B gzl benasoxell e PGz it HE

[err] 15 presence of an acid scavenger (e.g.. sodium bicarbonate (NaHCO,), potassium

| a

bicarbonate (KHCO,), sodium carbonate (Na,CQO;) or potassium carbonate (K,CO;)),
in a polar solvent such as acetone at a temperature of about 10°C to about the reflux
temperature of the solvent, will yield the intermediate of formula VIl. Removali of the
tert-butoxycarbony! group can be accomplished using acidic conditions, e.g., HBr in

20 acetic acid or trifluoroacetic acid until the reaction is judged to be complete.
Compounds of the farmula I, wherein R is tetrahydropyridine or piperidine (i.e.
compounds of the formula G? and R? is hydrogen, can be prepared from the 2-
bromobenzaldehyde of formula lll, many of which are commercially available, as
depicted in Scheme 2. Referring to Scheme 2, the compound of formula lll is first
25 converted into a protected aldehyde of the formula XIV, wherein P represents the entire
protected aldehyde or ketone moiety, using methods well known in the art. For
example, the 1,3-dioxolane derivative of the aidehyde may be prepared according to
the method described by J.E. Cole et al., J. Chem. So¢., 244 (1862), by refluxing a
solution of the aidehyde of formula lli and 1,3-propanedio! in anhydrous benzene with
30 a catalytic amount of p-toluenesulfonic 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



15 for exanple, 1 -BOC-4-trinmethylstannyl-1,2,5,6-tetrahydropyridine
(wherein BOC refers to tert-butyloxycarbonyl), in the presence of a
catalyst, to formthe correspondi ng conmpound of formula XVIA
Palladiumis the preferred catal yst (for exanple,

((derr]H erwoyass3P)[err]Pd or Pd[err](dba)[err]), wherei }CHBAW%rs to
di benzyl i dene acetone. Suitable 20 solvents for the aforesaid reaction

i ncl ude neat’, acetonitrile, dinmethylformamde, N

met hyl - 2- pyrrol i di none, preferably dinethyl2forman de. This reaction is
conveniently run at about 20[err]C to about 160[err]C, preferably

about 60[err]C to about 130[err]C This _reacti on i may be carried out as
descri bed in " Pa¥V Smanmana P a\Vytscidrotgcting Grougningraay thesis, Jjohpadfiley & Sons; |,

Organi ¢ React i ofgEdfibn, ﬁé@vé&01gd1mﬁﬁe n@%!»kh@@rre&ﬁroﬂeoﬁﬁ@@ro\ﬁﬁé 8% tifosAnst.ard NC.
New 25 York, New Yor

unds la XVIA
can be converte"&s'ﬁ"ﬁt"d"GBWBB%?\%“W*‘F%(—Q- T, %%Iﬁ"a) P’Wh"’ﬁ"\)ﬁ?é'f}de‘}‘ re%’%lapﬁwl s
tetrahydropyri %n@]ebéubéé*dmnﬁ}edgéuohhﬁ réduitedy efathe lcaloh@8fon doubler SEnACHi the)
group. The rot ecti.n rou ’Hlé‘iaoﬁ %Odehyde or ketone, P, can be
converted in otﬂﬁ@‘yﬁﬁ’%?’ "éet,st‘gé° WAor “al dehyde of the formul a
-C(=ORerr] USI Ng @uenpdlndOsf thfoamalh Xiviearn theh b qreetedddthosinyistahnaneofdbae,

for exanpl e, g8rr| g a solution of the conmpound of forrmula XVI in
THF and 5% hydr dric acid at roomtenperature for 20 hour s.

WO 98/ 14433 BOC

PCT/ 1 B97/ 01062 l -43-

Al ternatively, conpounds of formula XV
the formul a10l, where R err] is piperifdine (
of the tetrahydropyridi ne of for
par agraph, using standard nmet hods inthe art, generally using
pal | adi um on carbon as the catalyst, to florm 5 the correspondi ng
conmpounds of formula XVIB. This reaction dscuypjcally performed in an
i nert solvent, such as ethanol or ethyl acetate, either with or without a
protic acid such as acetic acid or ldrochloric acid (HO). Acetic
acid is prefigrred. The protecting groups on Jerr] (e.g., BOC) can be

eTorred To aboBEe e ABapraI RPN B n s R RE tah el S e |

et hyl acet at e awdte& tmykmycéwmyt)phi thei ezericel oita catalysat, tcot@rmttberwerrasmnémgor

be converted into conpounds of
), by catalytic hydrogenation
| A, fromthe previous

about t e (0] ,
can be conver t e ?%%d ‘}h@"ﬁ‘ﬁg mkr o] e%{dmgpl'(eﬁ)n %(f)(? eg E%iﬁ@%te(f%r‘;%ﬁ% i bed
above. ((CSHSEB)de)um(ﬂ’slz(dba)i)hwher@mndhaareiqwtq ﬁ@mw&%&sﬁ asatoneh tiiable gy

al so be t reazto(adsolven ttlﬂi Qfot;h\églh' rEQ&tfdmlﬁ&%er@ai; ack @it 2dMeMylformamide, N-
n-butyl i thi"um Seerh tyl I um or
methy!- 2-pyrro||dmone preferably dlmethylformamlde This reaction is conveniently run

at about 20°C to about 160°C, preferably about 60°C to about 130°C. This reaction

may be carried out as described in "Palladium-catalyzed Vinylation of Organic Halides"

in Organic Reactions, 27, 345-390, (W.G. Dauben, Ed., John Wiley & Sons, Inc., New
25 York, New York , 1982).

Compounds of the formula XVIA can be converted into compounds of the
formuia N, wherein R’ is tetrahydropyridine by removai of the aldehyde or ketone
protecting group. The protecting group for the aldehyde or ketone, P, can be
converted into the unprotected ketone or aldehyde of the formuia -C(=0O)R? using one

30 or more of the techniques described in Greene, for example, stirring a solution of the
compound of formula XVI in THF and 5% hydrochloric acid at room temperature for 20

hours.



15 butyllithium preferably n-butyllithiumin an inert solvent, as shown
I'n Schenme 3, to form the internediate |lithiumanion of formula XViII.
Sui tabl e solvents for this reaction i nclude, for exanple, ether or
tetrahydrofuran, preferably tetrahydrofuran. Reaction t enper at ures can
range from WO f"ﬂoc to about O[err]C. The internediate |PEFIBITI062
anions of fornmula XVII can then be further reacted with a suitable

el ectrophile, selection 20 of which depends on the presence and nature of
the substituent. Suitable electrophiles -43- for use in preparing conpounds

of the fornula Il wherein R[err] is a group of the formla G[err]
I ncl ude, for exanpl ar bon derivatives or al kylating agents
1- BOC- 4- pi per&%ﬁ%“’e Yi "’ER‘?&'"%@@W‘\'@’&V’&W'&K%&W&& t%@twng%(?fused

as the el ectrope k®@mulah@, where Wdfsoiﬁbelﬁl‘l'ﬁJRG?)Ufﬁj beﬂalmveﬂgéﬁé@itahtdsrethe o
er o form e

ot e el ot Ol BT, 4 e AACHSS 52 qpRib bereiegh, Gard Senger
PCT/ 1 B97/ 01062 methods known in the art, generally using palladium on carbon as the catalysé to form
[err] 5 the corresponding compounds of formula XVIB. This reaction is typically performed in
an inert solvent, such as ethanol or ethyl acetate, either with or without a protic acid
such as acetic acid or hydrochloric acid (HCI). Acetic acid is preferred. The protacting
groups on G? (e.g., BOC) can be removed using one or more of the techniques
described in Greene, referred to above, for example, stirring the compound of formula
10 XVlin ethyl acetate and 3 molar hydrochloric acid at about room temperature for about
30 minutes. The protecting group for the aldehyde or ketone, P, can be converted into
the unprotected ketone or aidehyde as described above.

Compounds of the formula XIV from reaction Scheme 2 may also be treated
with alkyllithium reagents, for example n-butyllithium, sec-butyllithium or tert-
15 butyilithium, preferably n-butyllithium in an inert solvent, as shown in Scheme 3, to form
the intermediate lithium anion of formula XVII. Suitable solvents for this reaction
include, for example, ether or tetrahydrofuran, preferably tetrahydrofuran. Reaction
temperatures can range from about -110°C to about 0°C. The intermediate lithium
anions of formula XVIi can then be further reacted with a suitable electrophile, selection
20 of which depends on the presence and nature of the substituent. Suitable electrophiles
for use in preparing compounds of the formula Il wherein R is a group of the formula
G? include, for example, carbonyl derivatives or alkylating agents (e.g., 1-BOC-4-
piperidone). In the case where an aldehyde or ketone is used as the electrophile, the
hydroxy group must be removed from the intermediate of formula XVill, as depicted

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

30



15 This step may be acconplished by one of several standard nethods

known in the art. For exanple, a thiocarbonyl derivative such as a
xant hate rmay be prepared and renoved by free radical processes, both
of which are known to those skilled in the art. Al ternativel t he

hydroxyl gr oW@%%4#be renoved by reduction with a hydride stAB& 62 such
as triethysilane under acidic conditions, using, for exanple,
trifluoroacetic acid or boron trifluoride. The reduction reaction can
be performed neat or in a solvent such as4*  nethylene chloride. A
further alternative would be to first convert the hydroxyl group to a
sui tabl e | eaving group, such as tosylate or chloride, using standard

met hods known in the Bgg and then to renove the leaving group with a
nucl eophilic hydride, such ag, 25 for exanple, l|ithium alum num hydride.
The latter reaction is typically performed in an inert solvent such as
et her or tetrahydrofuran. Al go, a reducing agent nay be used to
reductively renove the be Me\ substituent. Suitable reducing agents

i ncl ude, for, exanpl e ni ckel in ethanol and sodiumor lithiumin
| i qui d ammoni a. Anot her al ternative nethod for renoving the hydroxyl
group is to first dehydrate a XVIll to an olefin
of the formula XVIA (i.e. s€g nt such as
Burgess salt (J. Og. ChkD, mamyti cally

hydr ogenat e t he doubl eJpond ‘ j ith a catal yst
such as pall adi um on car bg
PCT/ 1 B97/ 01062

The al cohol1%my al so be dé 3 eatnent with acids
such as p- t ol uenesul f ORrc aci d. Conmpounds of the fornula
1, wherein Rlerr] is Jerr] and R err] is hydrogen, can be converted
into the correspondi ng cogppprydg of the formula If,J] wherein Rlerr] is
Gerr] and Rerr] 5 1is other than hydrogen, by reacting themwth a
conpound of the formula Rerr]L", as descri b«id al%ove in Schene 1, for
preparing conpounds of the formula VII. (R*=@fXss indicated

ot herwi se, tthe pressure of each of the above reactions is not

This step may be accomplished by one of several standard methods known in the art.

45-

For example, a thiocarbonyl derivative such as a xanthate may be prepared and
removed by free radical processes, both of which are known to those skilled 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, triflucroacetic acid or
boron trifluoride. The reduction reaction can be performed neat or in a solvent such as
methylene chloride. A further alternative would be to first convert the hydroxyl group
to a suitable leaving group, such as tosylate or chloride, using standard methods known
in the art, and then to remove the leaving group with a nucleophilic hydride, such as,
25 for example, lithium aluminum hydride. The latter reaction is typically performed in an
inert solvent such as ether or tetrahydrofuran. Also, a reducing agent may be used to
reductively remove the benzylic substituent. Suitable reducing agents include, for
example, Raney nickel in ethanol and sodium or lithium in liguid ammonia. Another
alternative method for removing the hydroxyl group is to first dehydrate the alcohol of
30 formula XVIII to an olefin of the formula XVIA (i.e. see Scheme 2) with a reagent such
as Burgess salt (J. Org. Chem., 38, 26 (1973)) and then to catalytically hydrogenate
the double bond under standard conditions with a catalyst such as palladium on carbon.



critical. Cenerally, the reactions will be conducted at a pressure of about
one to about t hree atnospheres, preferably at anbi ent pressure (about
one at nosphere). 10 The conpounds of the formula | which are basic
in nature are capabl e of formng a wwde variety of different salts

wi th vari ousWoP8HA#EAi c and organic acids. Al though sucFCHEPTAR st be
phar maceutically acceptable for admnistration to ani mal s, it is often
desirable in practice to initially isolate a conpound of the formula | from
t he reaction mixture as a pharnmaceut#®al |y unacceptable salt and then
sinply convert the 15 Iatter back to the free base conmpound by treatnent
wi th an al kal i ne rea ent, an subsequently convert the free base to a
phar maceut i cal I} ﬁt”&?ﬁ %'3%19‘? Ele%YHEﬂt?q h§z§2ﬁﬂ" by treatmgnt Wil agids §ueh 2R
salts of the bw@er@@mm of this invention are readlly pr epar ed by
treating the basec ound, w stantially . equi anppunt of the
chosen ni ner al pB'r’rbdé‘n‘?fép%gi gnﬁ'éﬂ"’éﬂﬂé%d%%s 6é%t's W%DE?H dPNide a
sui tabl e or ganico?;mﬂedmthé&orreapohdla@cdsm;bdmdsbfthe foehblanioiwherdlp! icaf aid R
evapor ati on S esire

The acids wit cif 4’ el dbisopt dyeRbigngR e compilid of e SRHRE 29 ¢
addi ti on sal t s deécribheé abagcin Szheoendier pfephiting compoents oitharfamulaogie whi ch form
non-t oxi c aci d

phar macol ogi cal | y a(l:@%g% I"gf%gt e§l% %ﬁ@é e Rre§§]r§§f g%ﬂao?(&)%h#’%?' Fd ae getions is not

hydr obr om de, mmabuamaudl,y thereastiens VQUN a@rwuoﬂedlakalblf&astef? opamphmmahoatl d
phosphat e, ace I

bitartrate, sug@%ﬁgtmﬁh%g pr&i'eHbﬂ]taq a?rf bué’?ﬁgﬂasgur%l(ﬁ%ﬁg@%%ﬁd@%@%@

benzoat e, rﬁﬁ hanesuﬁhéﬁaﬂ'@om cp‘éh@éqrglula 1 wh[ch qge basic in nature are capab!e of

1,1 - met hyl ene+thivpng 4- \MMé”vQPfé&y %‘f AR RnD Q8 With %h&% inorganic and orgama- heRe.
conpounds of the formu are alsg acidic in nature, where 30
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sal th S W: th var :.tqgSﬁenhdes:rlpdls(lalrmalcegda miahw.saﬁw&moenaaf therfsrmuRemhl @se of g
such salts include the alkali salis an
ot cul ar |y (HETD PP 4 ABTLRsp A uidocSpiafle B o] SR cori e
prepar ed byl onatenthacksd tHecfedenbapeecompboad bl dreatrdnt lwithean alkalinke raa@rw,smu
}é%??gé#’g? 062 subsequently convert the free base to a pharmaceutically acceptable acid z%qmon salt.
reagents to pr dparagic drslitioh zatpefde baswel ¢omproodmpofabis dnveation arelreadily forepared
i nvention are | : o SehSaibd n
descri bed aci di bg treambgﬁﬁc}%g ; % Qm;’wn@m{ﬁ% %%&ﬂ%tlgﬁsﬁuse nlcs)an torgloim%a@gg%a Its
i ncl ude those d@ﬁ?@b‘?j’ orgaia acidiplgn aquemﬁwalvﬁatcm@gn@amwm&aeiel@fwmesobm ons
as sodi um pPt apeh binethdhd okEthaitil URBaRdva (fo‘ianoﬂtocme sADERANE BbdivdGoms
easily be prepared by treating the correspondi ng acid conmpounds with
an aqueous sol Felt&ORA®%Ai ni ng t he desired pharmacol ogical |y

aCC]prt ag: e cations, Tagclddathic aiROlisabi tB réfife RS phirmage.tiebllyt dBptabledddidess,
preferably

as

addition salts of the base compounds of this invention are those which form non-toxic
acid addition salts, i.e., salts containing pharmacoiogically acceptable anions, such as
25 hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid
phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate and pamoate

li.e., 1,1-methylene-bis-(2-hydroxy-3-naphthoate)] salts.
Those compounds of the formula | which are also acidic in nature, e.q., where
30 R?includes a COCH or tetrazole moiety, are capable of forming base salts with various
pharmacologically acceptable cations. Examples of such salts include the alkali metal
or alkaline-earth metal salts and particularly, the sodium and potassium salts. These

salts are all prepared by conventional techniques. The chemical bases which are used



under reduced pressure. Alternatively, they may al so be prepared by m xing

| ower al kanolic solutions of the acidic conpounds and the desired
al kali metal al koxide 10 together, and then evaporating the resulting
solution to dryness in the sane manner as before. In either case,

st oi chi onet IVOBMAities of reagents are preferably enpl oyRG/IBITOWEN or der
to ensure conpl eteness of reaction and maxi num product vyi el ds.

Compounds of the fornmula | and their pharmaceutically acceptable salts
(hereinafter also referred to, collectivei: as "the active conpounds") are
useful 15 psychotherapeutics and are potent agonists and/or antagoni sts of

the serotonin 1A and/o er ot opi 1 D (5- err]).
receptors. The 335%396%‘3&%%8%&4 E“%Fseg iy F’FFeppabE’ base s%'fsé’zi%ﬂ't’é%f’" are
hypertensi on, thesesédihdorm gmﬂmaIUasedaltsnwihethq hdielimsiafbedrd&wiﬂ ésimgcings of

agor aphobi a, s hobi.a_and hobi as). sttraunpt.ic ress
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premature ej ac tphanmaonlpgncdtymcn@téhb catios® asisadiunt, potassiuancaicur and aragnesiumnd
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al cohol , cocai ne, herorn,
benzodi azepi nesymp@ung!st with rae\aam$ solwicali containied rihe Alesiesi pbammcdiogizalye,

obsessi ve- ac@éﬂi‘gyig éalh\Sﬁs dng ‘B{éﬁeéva?ca‘g{r}‘\sgcihg 're}%fthg 'éo!g{i@{% m%'a% ?p{rgfgfa%ly

(e.g., denentia, amest di s ? rve
decl i ne (ARCD) }‘"d?“afﬁﬂ‘#%d?ﬁe%ﬁutﬁ sBliesaatively, tey nEg alspcbe prsparedrbyPmixkignswer

di sease, neur 0|a&9ﬁél&'éd’tﬂféﬁ§@f B Kéidl@ QBinpBunddNshd etiasRed a!kal PRk DR cfo!adﬁs)

endocrine djsorders prol acti naem a), vasosp asm particu

in the cerelft atogpties Lﬁ"éltqﬂ?’é?vapé’@"é%@q rgpultipgssgivion é%gtyf‘ﬁ‘-i%'f‘é@ﬁ B manger

di sorders (i nvakwefee. In eutheﬁb@ag@acm@netﬂ& quarmuesaﬂeba@@ﬁtl‘s%w ;St@éeraﬂi}ﬁ&ﬁﬁ!by@
synpt ons of schi en

h
Syndrone, st reérkgrgﬁ %rﬁ'\sﬁ@n‘g’ ig%lfg%?fr@agtgpﬁ(ﬂng%axl@ﬁn W?4u8h¥ig¥?l omanl a,
kl ept omani a, nal e i Gpopeurais, ofcmbcbrmtéle igand shail pharmiabedtically acdeptad@Bilts

chroni c par oxy gk, e &%cﬂ'?éfgr QO,hgoﬂgagl?l?t %gs@g%%%ggﬁm(ﬁ)n?#ag%F%@éﬁﬂ on

di sorders). nreie
for the variupsybpthempentics and are weteap agonists and/beanteganists netheuseratgniatidndar d

IrDaC% ?:3'99 ?gcli 02'2 SHRY) aﬁc?lays%rﬁﬁniﬁi'ﬁ%-m,eﬂ receptors. Thevgetiggé&rﬁgb%?ids are useful in

in the |iterat thedreainentsf hyregengiom ti¢prassion, penerdjizgedramsdety didordsl, phobism{e.q.,
procedure of HaygkpRsbia, soc:a@lphoﬂngraﬁhnsuﬁsﬁ pho%?a@) %%tfa%%ﬁ% )stregg;' r@r&ﬂée”]

affinity can be measured using t procedure of Heuring er out
(J. Neurosci., 2yoidg/yperseogiy 9“50"0'3" sexual dysfungtipn (ﬁ.ﬁ.mmasu'mmwiatﬂyn)@ﬁame

conpounds oo t s oRfeRS@ L, ah&éﬁahemsaaéndlbhmménmaﬁ) Idbesiy, EHeRféaleptnbiéndiddy be
det erm ned aCC(zrd gato t he owi ng procedure. Bovi ne caudate ti ssue

i s hormpogeni zed g'ﬁtéwaedﬁ ﬁ‘lc?'ﬁf"vo‘f"l‘}ﬁ'ﬁg diereiny pheapibabiiely| H'Pﬂ’g"eSOaWﬁ\/l
TRI S er r | hydr obehzudiazepifés) clisterdieadaone] iigrdicsripamakhéimerydearhbpsdsdiog- at a

pH of 7.7. compulsive disorder, panic disorder, memory disorders (e.g., dementia, amnestic

disorders, and age-related cognitive decline (ARCD)), Parkinson's diseases (e.g.,

25 dementia in Parkinson’s disease, neuroleptic-induced parkinsonism and tardive

dyskinesias), endocrine disorders (g.g., hyperprolactinaemia), vasospasm (particularly

in the cerebral vasculature), cerebellar ataxia, gastrointestinal fract disorders (involving

changes in motility and secretion), negative symptoms of schizophrenia, premenstrual

syndrome, Fibromyalgia Syndrome, stress incontinence, Tourette syndrome,

30 trichotillomania, kleptomania, male impotence, cancer (e.g. small cell lung carcinoma),
chronic paroxysmal hemicrania and headache (associated with vascular disorders).

The affinities of the compounds of this invention for the various serotonin-1

receptors can be determined using standard radioligand binding assays as described



The honogenate is then centrifuged at 45,000G for 10 m nutes. The

supernatant is then discarded and the resulting pellet resuspended in
approxi mately 20 volunes of 50 10 mM TRI §[ err] hydrochl ori de buffer at pH
7.7. This suspension is then pre-incubated for 15 m nutes at 37[err]C,

after which 834@Bensi on is centrifuged again at 45,000G PEFIBFO1062

m nutes and t he supernatant discarded. The resulting pellet (approximately
1 gram is resuspended in 150 nl of a buffer of 15 nM

TRI S[ err] hydrochl ori de contai ning 0.01 -47-percent ascorbic acid with a
final pHof 7.7 and also containing 10 [err]M pargyline and 15 4 nM

it es pri o e e, Tk s .. aRR e st enad plsbodive sEfPi 2l <

t hen i ncubat ed ac(BoaidliRes.,t376f BE (i @88))owThg 5-HT,, aﬁirﬁly,&durtxe. méasupéd ueihg Jthe of a

col i on i s acdeiPoDl grabfifo spd Priopfd R 3k (48 ne (2 in a

buffer of 50 20 nmMTRRISYilordctiyigrafdie compbeind® ot tierpresend inYéntiparatdind 53851 bi ¢

acid at pH s ﬁm,pqaé.taqq%be oM BB ARhOLEE YbRAD Brddelfie? Btk Ehldald
(di propyl ani nottissyeaisi heeoganiged aod nl[\ﬁpsﬂdertbma()e\rf@lmﬂ; of e buffer confajning &0 imd/
added 750 1 o1 H4RisanyarRhioRay i R by fdriiiReae nf dScridel] b o or 7.7

suspension is vortexed to ensure enous slspensi o
suspensi on is tHehIMASERRE dythen cantgiyard At (@fobépl‘i"'@!}es f Ghe spamatantds at

25[err] C. Aft enhéddisdaadddnditise r@@uﬂﬂ et IR %BW&&&ld‘l&efy'ﬂotv@fu%s w589

Iassflberfllter B—fl| ers[e IS then
\?vashed t hr edOt Irﬂbés'r?klé-hygwptﬂlﬂnd@ qufebqt PH b Fris S@[peg%clr%mhen preqmcubated for 15

TRI S er r ] hydr oakkhates de 3a¢c wﬂer?wmch THeesuspension ik %ehthﬁ@e@ |a§5|ﬂdat 45,0006T0210
scintillation vi.al, wit intill

h d
al l owed to sit MAutesgudt r}ﬂ %Fr"atﬂqu'ﬁ'éﬁrﬁ #ﬂ%‘i‘?ﬁ%‘?‘{‘q Bé{%gé?p%'"ﬁé'g{]lrdi%@gnf or
each dose of t fie resosgeoded in 380 mAof & Glterrdf 18ahMeTRISFhyidrezhiokide Qarhtaiulngtmm from

the percent in e s of
the present i n{pe eH)% }(;r ggiﬁyftg arf]nalormafl ?1'6-%%3 0)9}“3 ang ‘Loaﬁ'a @"'HEE ned
accordi ng t 5t HemMaalciumw chjorjsiedCadiir dhe Raspebsion is keptrandee atilsasti30 minutes prior

hormogeni zed anq,diyi ded into sanples of 1 gramlots and diluted with 10

vol unes of WO 98/ 14433
PCT/ | B97/ 01062 - The inhibitor, control or vehicle is then incubated according to thggfollowing

0.32 M sucrose gededliedNTo Ebem %F'é@@fb%'r&'ﬂt uﬁqew%mf&m (nms@ygsba?émaﬁ%u

m nut es and the supernate separated and recentrifuge 70, 000G or

15 ni nut es. Thé”aters°"§'8'ﬂ)l§rﬁﬁ’§?‘é2%”kﬂfé’é'a?edéd‘yﬂfﬂiwaﬂ'éﬁ 20M) E‘-%Mf?éﬁﬁ@j in

10 vol urres pf Jrﬁmrmles-hydromoﬁ&@rcbihtam%@m PeicdRt adcoftit &cil-at PUME7.2UmRICAIS ON
is all owed to |ncubate re-i ncubation

err
i s conpl ete, %Har%""éé‘ﬂ?gf’“ﬁ%‘"h‘fh?qé %ﬁs‘oo “"h° yiay QAR es
and t he super na(ﬂmrdrbylaaﬁfothlldhne'ﬂwdﬂee uhlvt d)fngasiule‘agim p@kH@tmxtu?e iseRidep 750 gal

| nabuffer of G0, TR k" 0¥ ERF Hetdsiifing'subilnbioh SOMHEIY B sl f
homogenous suspension. The suspension is then incubated in a shaking water bath
25 for 30 minutes at 25°C. After incubation is complete, the suspension is filtered using
glass fiber filters (e.g., Whatman GF/B-filters™). The pellet is then washed three times
with 4 mi of a buffer of 50 mM TRISehydrochloride at pH 7.7. The pellet is then placed
in a scintillation vial with 5 mi of scintillation fluid (aguascl 2 ™) and allowed to sit
overnight. The percent inhibition can be calculated for each dose of the compound.
30 An IC4, 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

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



and 0.01 percent ascorbic acid. The tissue is stored at -70[err]C until

ready for an experinment. The tissue can be thawed i medi ately prior to
use, diluted with 10 [err]m 10 pargyline and kept on ice. The
tissue is then incubated according to the follow ng procedure. Fift
mcroliters WP ol , inhibitor, or vehicle (1 percent 7&1924
concentration) is prepared at various dosages. To this solution is
added 200[err]| of tritiated DPAT at a concentration of 1.5 nMin a

buffer of 50 mM TRI S[err] hydrochl oride at-4gH 7.7 containing 15 4 nM
cal ciumchloride, 0.01 percent ascorbic acid and pargyline. To this
solution is

t dd 750 | of ti d t ting,
suspension is \90%%@)%?!‘&%?%2&45’& élhgrs{’lpqqg'ﬂﬂ{fle‘ﬁgr:#g?/ﬁgfdﬂ’ﬁ%‘r&@g‘#gf i‘ﬂﬁ\"‘g’t?shen
i ncubated in aapbake BOpernaterschatated aid dlentifigee st 70,0008t foB ABeminiites. THee
201U L0n = ¢ Dbkl Sl i St el S e 1,50 71
percent 20 i nNIRMS<hydmochleridentqid 26eThé suspeasion Baslewed ta iheubatenfoo U% chinutet r ol
Vel tes, < & e TR e ncupaihds Syl S Pubiet o e o Yt "
descri bed i n t Her 1Bohihges agd the supeiraispisesdads (The aswiting dissuerpelist isTeeusppndedd
5- HT ffini ' i , : .
compounds of 1 H Bt e e OIS e SRERb Bpr 7 7 colREiBRG “E?frﬁﬂs“‘w ehichy,
than 0. 60 [err]ahdfQG91 petg@Nleascprbiet f¢ithi tRpedtisgue ¢ slored at 783G unfilaigady dor[an r | M

for 5-HT[err] Eér?ﬁérﬁ The tissue can be thaFePBMPdddteld MoAR! RB0BIAdd R i es
of the t HT[ ] err

of the compounds I nvention at b5- err] and 5-HIJ[ ]

receptors cHh pargybnesnd kapondieng a singl e saturating concentration

according to the fohheWisBge K eeRdinbatddrhstoldiid ke ¥hd (ilBRMgPHrESedRie  Fifty
decapi tated and 5

e -HT[err] receptors, ar |ss%% goyt of the . ,
hi ppocanpus, wiliFRitsS Al egntrpl, r‘%‘ﬁf'o‘?’s"ealcg oPeTgRt 'ﬁ G it gpreenitgiion) i35
mM on ? Mel | \r/]vaiﬁ?eﬁairasu@aﬁbo@?@afagedeﬂ'rtm_§e¢é:_nﬁqmgs caluaeq D@0 of tritistad EIFAT! atea |
nigra fromthe appropriate ces e V. ti r nogeni ze
n5 M HEPES BGPEEIatgh i J‘ib%'Eé@"‘k’btﬁ#%ﬁd“l@f"ﬁgg3?‘%&%%?‘??8%8“"@ ass-
Tefl on honogni&eM cataurm ehbridd, OgHcbeatenB asddiilc #cid ahd padline. nld s sutiélis The

pell ets 3 . . L
PCT/ | B97/ 01062 thenV\ngeSJ J.'gdl p?’ of tissue and the resulting suspension is vortexeg 4t§_ ensure

ar e r esuspendechompgedtynivheBrEsndiorf is then insubatedinmghakingwelerat fon 30 niutes a
final pr ot gi ne @ o ; Of hi ) b ntia
N gra) of protdinipgr  The SBIA g fiftel WRRART TGS | whf 4 glof J8ORM" e
reaction m x i nTRIGehydraghleride At Bl fdycontaining 164 M of epdiwp chioride.s T paigent 1 0

M cAVP, 0. 5o MVhAiBHiGh is ERicOiMeB SRR 86824 tRe compbunll; cohtrBdrVehiglee 3t ), Rlues
phosphoki nase, 100 [err]M GIP and 0.5-1 mcrocuries of [[err]P]-ATP

(30 Gi/rmol: Nes GasulatefdRmERg PErE NIRIPIESR Yaludsncubation is initiated by the
addi tion of ti SheoinPosridsiot PRhdla U oNthe brsEftanentiersddscribdd ih frd fokdviing at
30ferr]C for 15Exr2m?; ésevsxréreEgs(:szédJ 93? 5-HT,, and 5-HT,, affinity using the aforementioned
procedures. All such compounds of the invention that were tested exhibited IC,,'s less
25 than 0.60 pM for 5-HT,, affinity and IC,;’s less than 1.0 uM for 5-HT,, affinity.
The agonist and antagonist activities of the compounds of the invention at 5-
HT,, and 5-HT,, receptors can be determined using a single saturating concentration
according to the following procedure. Male Hartley guinea pigs are decapitated and
5-HT,, receptors are dissected out of the hippocampus, while 5-HT,, receptors are
30 obtained by slicing at 350 mM on a Mcllwain tissue chopper and dissecting out the
substantia nigra from the appropriate slices. The individual tissues are homogenized
in 5 mM HEPES buffer containing 1 mM EGTA (pH 7.5) using a hand-held glass-

Teflon® homogenizer and centrifuged at 35,000 x g for 10 minutes at4°C. The pellets



receives 20 [err]L tissue, 10 [err]L drug or buffer (at 10X fi nal
concentration), 10[err]L 32 nM agoni st or buffer (at 10X final
concentration), 20[err]L forskolin (3 [err]Mfinal concentration) 10 and
40 [err]L of the preceding reaction mx. Incubation is term nated by the
addi tion of WOBAMIP[err]L 2% SDS, 1.3 nM cAVP, 45 iVl ATP sRERABITHe1062

contai ni ng 40,000 dpm [[err]H - cAMP (30 G /ol : NET-275 - New Engl and
Nucl ear) to nonitor the recovery of cAMP from t he col umms. The
separation of [[err]P]-ATP and [[err]P]-cA® is acconplished using the

met hod of Sal onon et al. Analytical Biochem stry, 1974, 58, 541-548.
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The conpounds of the inyention can_be adm ni stered _ as, solutions in a vol une

30 of 1 m/kg.30 F¥ameENEIraSuday Fraiang hudlpandp a1oaitighe Freevsmy SLFeMF from

sol ubility. Tesfe columns. c‘umpacbmombﬁﬁﬂpmwainhy”m@bmw Rtazcopished asing the v
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asdescri bed 4
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PCT publ i cat i orinhii¥@1sbytheigst qouipbunsisete thensaltdiated do@latinh ththi inhibitoiyrefiectr ed
at a dose gR)58 -BHBBAB for 3- m-,ﬁa%%%&afs o‘?‘sf T R ﬂﬁ*@é&@&u&e Th %Ue'?éél bf

t aken, each guin I'n a ear tic

cont ai ni ng moo@géhlﬁbﬁdgl&ﬁ@lma'bﬁ@ﬂ af forgkolip smmg[gfedaﬁqignylate CY%ﬁe@ﬁé‘d'Yﬂs(ﬁaﬁ?@@t?%t e

to the surrggind Adstioh s t&%ﬂl@‘éﬁ@ﬁste%bt”m s are then returned to 5 the
same shoe box after _each tenperature readin

g Prior tqQ each tenperature
measur enent each ani ﬁﬁP"'PB“F‘FF A{ the inueniiopcembolaater idn v g ackiydorAnEageasT
period. A o HHT 3| agonRE-MaORIdeRypottiehnia AnRliteadPgsaiccariing Gtol the BRINIRT
t enper at ure neasurenents.
procedure.
Male Hartley guinea pigs from Charles River, weighing 250-275 grams on arrival
25 and 300-800 grams at testing, serve as subjects in the experiment. The guinea pigs
are housed under standard laboratory conditions ona 7 a.m. to 7 p.m. lighting schedule
for at least seven days prior to experimentation. Food and water are available ad

libitum until the time of testing.

The compounds of the invention can be administered as solutions in a volume

30 of 1mlkg. The vehicle used is varied depending on compound solubility. Test
compounds are typically administered either sixty minutes orally (p.o.) or 0 minutes
subcutaneously (s.c.) prior to a 5-HT,, agonist, such as [3-(1-methylpyrrolidin-2-
yimethyl)-1H-indo!-5-yi]-(3-nitropyridin-3-yl)-amine, which canbe prepared as described



The probe is made of sem -flexible nylon with an epoxy tip. The tenperature
probe is inserted 6 cm into the rectumand held there for 30 seconds
or until a stable recording 10 is obtained. Tenperatures are then

recor ded. In p.o. screening experinents, a "pre-drug" baseline
t enper at ure VOIS i s made at -90 minutes, the test CRGEIBATONGZG i ven
at -60 m nutes and an additional -30 m nute reading is taken. The
5-HT[err] agonist is then adm nistered at 0 m nutes and t enper at ures
are taken 30, 60, 120 and 240 ninutes |at®@: 15 I n subcut aneous
screeni ng experinments, a pre-drug baseline tenperature reading i s nade

at -30 m nutes test. c d err ISts, are. given

concurrently ar’f&l;egﬁﬂgllcﬁ? 0\&583)121 ﬁgk%‘\??"%ﬂehéﬁml ggg'g%(ﬂﬁ’%& nigferre e

| at er. dose of 816 angitee s Bejore ch firstiiBmpavatuveaseadingliy fiken,adack gliinedtpiy W t h
repeat ed measur egl8+ wnan- Ke

. Ne 1. h lysis. 2 : Th
active corrpounéss & t'hé deﬁ\/@'ﬁ?‘i’ wog§ﬁ§3§§§bgpﬁf§p§§% %g%?im%lgq"giﬂﬁgr antf
agents by t est ialignedte aeslimete totthe surranhdingefor 80 minutesu Aatmalp eerthemretumed tct | ng

he d i : h | .
I e o e e o P
met hi ot hepi n, andaswwmepkeathoanimalda tfisgiy ekt with one h&udiarra A-secong deniodn A 0 be
useful in the ¥ Lﬂqgﬁﬁ@,ﬂ{onﬁterrﬂltﬂraaé A B o%ﬁ | Zegprﬁémpérs{yﬁé: He¥§1rélngﬁt§ase

in carotid vasc resistance in the an
phar macol ogi calThp#sibs ipmade absamifexible eioh wib gn HaBXVdmerT heitemoparatice probi\s

Fenwi ck et al . jnserted 6 Bhn. inth thEREIFREM held %re f§|33d Qe%gﬁas or untll ahstable reco%g@

serotonin 5- HTerr oni st activit be determ ned in Vi
receptor 10 P’H -aSQBRAIatutes g |r8€‘Hd?dor the 5- HT[ err] receptor using

rat cortex as the r @CEB! Sdrestiin aipéhﬁ@n@nd "Heﬂfrﬁd""ﬂas%hr@'ie%é?éuﬂé reB&ing i

radi ol i gand [ D. and as

descri bed for e@ﬂ?ﬁ'@'fﬂ]e ‘E?ﬁ{ ?ﬂmﬁl?é'l’ﬂ{f %W.%éﬁ%'a%%@"éé"taﬁ@l'?ra&&ﬁ or
source and [ [ emifuktt: sesdiigoinitakeds Thees-HALI agohigieis dhdrnFadminisierad st ainflitss ahd

Perout ka, J. A 8) 4
PCT/ | B97/ 01062 temperatures 28 g n%g 60, 120 and 240 minutes later. -51-

Neurosci encty 7, 89ih sWgsENpousOscretring xparenantsypo praddrup elsdselihe sdnhpezathredi t ed

an 1 err] in coaq; &Wdeaﬁs mitutes, ['ﬁfe tLQ{Ic%anLJE and 5-HT1 nlsts y& iyen
conpounds of fornulta ageousl y be Use 'hn%‘f Wi
one or nore ot wemuﬁ@ﬁ&p@l&ﬁempa@mwsareﬂeken ats'ipa%emomnﬁf?éﬁemnutas}tatetepressant

agents such 5 as b"ata“éf&Ehéiyz%@tv\mﬂWé-%zﬁﬁ'éifslécﬁvgnant@mtﬁ febRitéd HSsures in
dot hi epi n, doxe in, trimpramne utripyline, clom pram ne,

desi prani ne, aumaniiauls Past heriaalysist of epr ani ne, nortriptyline or
protriptyl '203) ”DnQHéna%@veOédrﬁBb%ﬁdé %h'ﬂ@ Frﬁélﬂfoﬁebaﬁ be bPAGRED S atiGnigraine

phenel zi ne or ram ne) 5-HT re-uptake inhibitors (e.g.
f1 uvoxami ne, sézlgf:qxtatbly &Q{lng %{%ﬁag?qtﬁ% which they mimic sumatriptan in contracting the dog
isolated saphenous vein strip [P.P.A. Humphrey et al., Br. J. Pharmacol., 94, 1128
(1988)]. This effect can be blocked by methiothepin, a known serotonin antagonist.
Sumatriptan is known to be useful in the treatment of migraine and produces a
25 selective increase in carotid vascular resistance in the anesthetized dog. The
pharmacological basis of sumatriptan efficacy has been discussed in W. Fenwick et al.,
Br. J. Pharmacol., 96, 83 (1989).
The serotonin 5-HT, agonist activity can be determined by the in vitro receptor

binding assays, as described for the 5-HT,, receptor using rat cortex as the receptor
30 source and [*H}-8-OH-DPAT as the radioligand [D. Hoyer et al. Eur. J. Pharm., 118, 13
(1985)] and as described for the 5-HT,;, receptor using bovine caudate as the receptor

source and [°H]serotonin as the radioligand [R.E. Heuring and S.J. Peroutka, J



or paroxetine), and/or with anti parkinsoni an agents such as dopam nergic 10

ant i par ki nsoni an agents (e.g., |evodopa, preferably in conbination with a
peri pher al decar boxyl ase inhibitor e.g., benserazide or carbidopa,
orwith a dopam ne agonist e.g., bronocriptine, |ysuride or pergolide).
It is to be WAA¥I4BDod that the present invention coverd W& of a

conpound of general fornula (1) or a physiologically acceptable salt
or solvate thereof in conbination with one or nore other therapeutic
agents. 15 Conpounds of the formila | and the pharmaceutically
acceptabl e salts thereof, in conbination with a 5-HT re- uptake

inhibitor (e.g fluvoxa fl uoxeti oxetine),
preferably ser Negosgignce g]rébé} %ééh’ni%é ?%é‘? FV“%%‘&'&E%&B%" alg%ﬁhf gan%w{?\
pol ynor ph t her emﬁer(ats‘srw sfongi ratdsen of a conpound of formula | with a 5-HT
re- upt ake inhibitor is referr her ei

conbi nation"), are Eé%?ﬂpp%ds Bg@gﬁ@? tlugr]%p?gﬂ%nq USI%BS u@&%in c%njéjgctnon ‘@"W
treatment or pmeaemd:remtrmftr\diapeuﬁteagsntslfes'mstancetdlmmt@ntldmquamgmtsguphof

hi oh 15 1ach | EL e ARDARGEHISSB 1 YAl fre, cogah BLIHR TRHank O

hypert ensi on, anxi ety disor
posttraumati c $uirgyinessionipmmine, desiprawive. pmremrmal iprindots, Wlnemawlme

dysf unction, —eg} g;;?&nay;ﬁ,@s Afiboanie Skkiee, RIS oo SREAASAELES phdlelirceer

headache, |sease obsessi ve- conPu sive
di sor der, pam éfadylwhwéam'ne)°f5'H’Fé?rBP‘§\k%Ii"§@FQr§@.(f vexamigg, geitreling, ugxating | ¢

di sorders, and gagga@ssiel 2lAdiolCERN YantiparkinsBMa I BEdHts - sUghr lasn%@aarﬁmeigﬁ.eases
(e.qg., dementia in Parkifson s di sease, neurol eptic- nduc

ed
Par ki nsoni sH arf@tiRaKipsananRaseis @S- deyodopm RSefpra 'ché’mbﬂ‘@f"%“ (’Véh @ "peripheral
hyper prol act i n@@ﬂérﬁa’xylééaﬁmaﬁ;élg_( tsafsénaﬁrdé afdavbuudpat h&vum@rﬁbamlne\agamuﬂ@_ur e),

bel | 30 at testi nal di d
B Mot | L1y andrameepine hpunde o regaifel: s PR AR RGREl et hr PSR B e e
(associ at ed w tdovera theulsabf altahpotiad al)general formula (!) or a Bysiologically cbeptble salt
re-uptake inhi b'rgﬁlvgtgﬁlz%g fg{g %%Ln%mgt rtv&nﬁ\ldn@edr nr%g' ome“ th% %d&h{rlés's?entﬁ Udact Ivity

agai nst depre33| encl es; anxi ety

pani c 15 WO 9&oinpdBKis of the formuia | and the pharmaceutlcally acceptable salts thereof

PCT/ 1 B97/ 01062 ; riraline2fl ti

di sorder, gener aF?’E%‘BatE’Hf 'tgtas HlTsf%P 8 gir<e mg'bg?ra(ﬁﬁb ﬂuvoxamme Fe ’S obi %Osxe Irgeoci al
phobi a, and or mgxetme)amrefsrablyswré'g@ed| swr@ié?hafmég‘?i"!oe“é%'@lﬁsﬁﬁem

di sorder, avoi ggﬁﬁn&a{me@a# é’comblnatlgh 804 EifodbRe oPFoRAB Y 8159 Halrais | 1

manmal s, inclu hunmans ue In to their X to bl ock the
synapt osonal up'ﬁ’ﬂﬂk‘@fofs s@lf%{eémh?"e'“S"" as ‘the Bﬁ‘i'\teeoc"glb‘oﬁ"é'g ‘bat ¥Rt useful

4,536, 518 dQ@Cfﬂs@&%tﬁéaﬁoew&té’rﬁﬁméy b&b@équwtrembnt or prevERipO 6 ausmeranﬁle use
of sertraline for depression and her e

i ncor erence
in its entiretreatment or preveniop; \9?t§)’h'8? ﬁéﬁ%{k‘?ﬁgge XOﬁBF%/fkﬁef‘oﬁerg nergic
ant i depr essant sheardiranethigéionl (e.g., hypertension, depression, generalized anxiety disorder,

phobias, posttraumatic stress syndrome, avoidant personality disorder, sexual

dysfunction, eating disorders, obesity, chemical dependencies, cluster headache,

25 migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder,

memory disorders (e.g., dementia, amnestic disorders, and age-associated memory

impairment), Parkinson's diseases (e.g., dementia in Parkinson’s disease, neuroleptic-

induced Parkinsonism and tardive dyskinesias), endocrine disorders (e.q.,

hyperprolactinaemia), vasospasm (particularly in the cerebral vasculature), cerebellar

30 ataxia, gastrointestinal tract disorders (involving changes in motility and secretion)
chronic 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 including panic



phar macol ogi cal properties can be determ ned by nmethods (1)-(4) bel ow,

which are 10 described in Koe, B. et al., Journal of Pharmacol ogy and
Experi mental Therapeuti cs, 226 (3), 686-700 (1983). Specifically,
activity can be determ ned by studying (1) their ability to affect the

efforts of nWOSSAM3Escape froma swimtank (Porsolt nouse "HHBITRIL62
despair" test), (2) their ability to potentiate 5-hydroxytryptophan-induced

behavi or al synptonms in mce in vivo, (3) their ability to antagonize
the serotonin-depleting activity 15 of p-&hl oroanphet am ne hydrochl ori de
inrat brain in vivo, and (4) their ability to bl ock t he upt ake of

ser ot oni n, norg& nephri ne and dopam ne by synaptosomal rat brain cells

in vitro. The &lforder\geperalizad anxiefnaisorishisoREPheia. SENRIDRbEASRACIa RSB AR

hypot herm a in post-tradiﬂéﬁ@ dtrdsy U?é@rd@ﬁ%b@@ssﬂ@tc‘éﬁﬁihﬁﬁé diéorderd bt dn® pblRenamy hods
described in osi tions of

the present i n\P&?f‘feéﬁ“?rﬁﬂﬁ"l?é”"FSPHWPMEI"PW"&‘?%WHHWH&PS due”yﬂﬂhtﬁéP ®llsi ng
one or nore phabigcetidckahe synapoefhahiptake af sérotosin. Thus, the active

comounds, ofs e, AR Sl in’ SHELH Halier 08 soliBChmabi BT

rectal adm ni stdoaipbmﬂnroland rusa dfosentraline fos deprasdion Bod isudhereby sihcaporatedbly
i nhal ati on or uff %g For oral administration, the

| at
phar maceut i cal Fﬁ%e i etsofﬁ'%t'r y take the form of, for exanple, tablets

or capsul es prepar edctivityc auiiv éime | actizé  cembigationt mqohantidameasa'ntsal and related

t abl ' '
gfgfgha € eXC %\%c%foé%ﬁhg@ﬁgﬁé?géﬂg?e ﬁ&gﬁ{y)ﬁ(eé %%tho% @5442‘0%1 wzﬁﬂlcﬁ%'rée
fillers (eﬂg ,delseribeddrKoe, B. e _aiMoway@tf%hammlagalandIEixsenmnt@!aiTheramuﬁcs

phosphate); | Uth'z%%ﬁ%ﬁs (760 ngesﬁ%%ﬁbéﬂg‘ ﬂ;ﬁ@rc%h%e d%férmir@b% %dinhb (Daheir

di sintegrants ( I(F:j fo starch or sodium starch %@S “or wetting
agents (e.g., 596’8 X}Hﬁﬂ%i‘r}ﬁef@ﬂﬁﬁmf’%‘)"esﬂ@f{%?ﬁ‘t"ﬁ“ tﬁ‘ﬁg( o¥taguUSe "hRpamer hods

wel | knO\MUelsBmP thtW(b) thblr%ll@ @rm.a&l Slﬂﬁdrémwﬂbﬁ%anaﬁdﬂc@u aiéhab.b@m may
take the form of, g%for suspensi ons, . or

they may be pr e?!@ﬁf"@?f ig gnice '89’9"’({%{5‘6[51”'“3’ to antagor 97gipRig-cepleting act'vity
PCT/ 1 B97/ 01082 of p-chloroamphetamine hydrochlonde |n rat brain in vnvo, and (4) their a5i3ty to block for

constitution vmt;‘h ke Pl ot.her sui t vedhl cleﬁg ore use.. Pb ﬂw d
prepar ati ons © Hé@ % 8f sSron. @8r68§5’38 A doRAPINRRY FEnaptqspmal ra i cofl
pharmaceut i cal |iy vitroc eifisaetbiliey ofctbie acﬂ\wesombmammb @enisugphasdiping ygethbsnigdn g. |
sorbi tol syr Up,mn@EE_ng__&a_C%Lr} ggﬁ%%rﬁ(ngg%gééggﬁg)%%ﬁe metho@'dek &bk tlr?)us Pat

enul si fyi ng agent non--aqueous vehicle e.g.,
5 alnond oil, N®I4029s83drs or et hyl al cohol); and preservatlves (e g :

met hylor pQ@pyI P~ The conggf &%%bﬁ@%%%ﬁﬁn@nh@? *]Se ﬁf'r'ngl)ated ina conventional For

buccal adm nistration, e conposition na rorm of or
| ozenges f or nul BaEF ,Uﬁmg@we{mmqjﬂé}hamg cally acceptable carriers. Thus the active

compounds of the invention may be formulated for oral, buccal, intranasal, parenteral
(e.g., intravenous, intramuscular or subcutaneous) or rectal administration or in a form
suitable for administration by inhalation or insufflation.

25 For oral administration, the pharmaceutical compositions may take the form of,
for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinized maize starch,
polyvinylpyrrolidone or hydroxypropyl methyicellulose);, fillers (e.g., lactose,
microcrystalline cellulose or calcium phosphate); lubricants (e.g., magnesium stearate,

30 talc or silica); disintegrants (e.g., 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



The active conpounds of the invention may be formul ated for parenteral 10
adm ni stration by injection, including using conventional catheterization

t echni ques or i nfusion. Fornulations for injection nmay be presented in
unit dosage forme.g., in anpules or in nulti-dose containers, with an
added preserwetsn4a33 The conpositions may take such f orREX/EB47/01062
suspensi ons, solutions or enulsions in oily or agueous vehi cl es, and

may contain forul ati ng agents such as suspendi ng, stabilizing and/or 15
di spersing agents. Alternatively, the actid3e ingredient nmay be in powder
formfor reconstitution with a suitable vehicle, e.g., sterile
pyrogen-free water, before use. The active compounds of the
i nvention may déreongtitutiopmith wates or gthersuitablg vehicle befosayem | RYchfiquid pieragons

supposi tories Qhav it RbaRE by RBARMtioNal Fheans Aith Phavnizde @RENCAICEERBl additives
suppository bases such as coOcoa butter or ot her_%lﬁ%gerl
i

. es. 2 For
i ntranasal adnisHFR 8F BUBRANIRG 28RS HESE. rSorhitoh SYYP hggiyigse Phgvgeswﬁéed
conpounds of t RRlipid48d)! RSB SRR &L E Mdithin & lakyd)ehori-aqudaas Letiteo(e.q,
sol ution or suspensi on from a gun& s_prgg) container that is s uegzed or
purped by t he RmeRshell. Gty esters arethy, alcahol and prasgivapyes(@,q. NPY 97 RERRYL P-
pressuri zed con{ya}dggserﬁﬁatas biesudbic a6ig). W th the use of a suitable
propellant, e.g., dichlorodifl|uoronethane, trichlorofluqronetha 5
di chl or ot et r af I uor o&PREHESR! ARG atbqno}iﬁjgbrfi?osét{"ﬁema%iﬁkfgb? 3‘?’558??%%%% Re
case of a Ipdengssiformeidieddn canvbntionbiemaloesaige unit nay be determ ned by
providing a valve tq.,deli.ver r. . i
cont ai ner or nebul i ;}QF ?ﬁ%’/e E8MPAM a@hgdﬁ%gﬁ%% bgmgrﬂ@%gezd?%n&agem?rﬁﬂe
acti ve conpodinchdnisigtsation by injetticm inaudingasingnaedesntivoal cathatepkationftechmiques or
gelatin) for use LN, anR | f I f opt.ai:ni ng
a powder m x 3dﬁfu%)'P “'ar#é’gﬂug%ﬁ’ﬁé fgﬁm'][eﬁ@%i %‘ég%?%%é% e"z‘a ”gﬁ{yt‘%ﬁengﬁ g'e_'r' |ﬁase
such as | act oseampulest errig tulti-dose containers, with anasidee gregervativet  Theecaprqsiliens

conpounds of thga,y [P%énédcﬂ”fofrﬂsr a®'sBbpenBRhE NddRitRhs or emulsiBnsbMCER! or aqueous
adm nistration to the average adult human for the treatnent of the
condi ti ons vehicles)gndymay gamain formulating agents such as suspending, stabilizing and/or

PCT/ 1 B97/ 01982 dispersing agents. Altematively, the active ingredient may be in powdg# form for
referred to above (e

. g., d SSi s 0.1 .tg 200 f t ti
i ngredi ent per ’Gﬁ‘?’is“t”%m ""H’ggéssﬂsﬁ'%?f')h&gI—QeF“bsée'ﬁ%IH’/rﬂ?%?fé%eﬂ?{éﬁcﬁ%%élﬁ\é%l e, 1
to 4 ti day. i disosfothef iaventibatr Isbdre f kateeinin cefetd h
S e L s
h f thommt f
agrggo?r goﬁ[ gi _?mpaaﬁmry hapet sudO0osoa pgt?gﬁortom?rggmaﬂd gfset (r)\e [ I?\\ljent [ gn.
The overall ogai |y d3ag rldhsdl s8ffindhBliondr! aifiniblrkidh bl RnSIBRAC the Opdtivg ] 0

to 10 ny. Adm ni'stration nmay severa I'mes daily, for example 2, 3,
4 or 8 times, gtampegndspf the investiempiecconyenienttyrdetiveied insthefern ©of gesolution or

ISEIl_rcl:_onneCt i on W Beddith frbh a BlimP Bpaf thMSine ARG Sheted dHpBmpBY BPiHeatidhtidn a
as an aerosol spray presentation from a pressurized container or a nebulizer, with the
use of a suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,

25 dichlorotetrafiuoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve 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
gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix

30 of a compound of the invention and a suitable powder base such as lactose or starch.
A proposed dose of the active combounds of the invention for oral, parenteral

or buccal administration to the average adult human for the treatment of the conditions



10 re-uptake inhibitor, preferably sertraline, for the treatnent of
subj ects possessi ng any of the above conditions, it is to be noted
that these conpounds nay be adni ni stered either alone or in
conbination with pharnmaceutically acceptable carriers by either of the
routes previ X&WIM3RAdi cated, and that such admi nistrati on cBETE78H62| ed

out in both single and nultiple dosages. Mdre particularly, the active
conbi nation can be 15 adnministered in a wide variety of different dosage
forms, i.e., they may be conbi ned W t¥- vari ous

phar maceuti cal | y-acceptable inert carriers in the formof tablets,

capsul es, | ozenge troches, hard.candi es, powders, sprays, aqueous
suspensi on, inj" fgfrgcgﬁ:ea ove (e.0., ARPESHIYY iwp.il tp 20 dpsactiyg rorgrient ipreunis o h
carriers incl udiesswhich cdilli e ridminstertd | foeéxample, 1 toSit tihds @r@ar.eous medi a and
vari ous non-toxic of .Suc 2

I.C. SOl vent etc. r.eover h oral 20
phar maceutical for nﬁ?%’? ?'ofﬁgmé%(‘f?nﬁzérst{ﬁ&%':‘\{?f’fg&%8?'?9‘1\‘5’6‘8 éﬁfgfrﬁq 19 BRQYS Ef:by
means of I vaigiaipe) indthe averagé aummun)mearefmnaffanably maf:gewwtﬁat)éaatmbtered ]
pur poses. g . u r are present in. sue
dosage for ngs a?j Bg‘%)g}cgﬁwgftal%%sol g@\gﬁ% B t8r1g§@{%”}é¥ tﬁ? §ATRY °?8’.‘°5%"?'3'°3b0ut
90% by wei ght dhetdveraiiodaily dosenvdtbian eerosdl.vell beiwithin the mmpe Mosughd clid mge
sufficient to prAvhde: ' el a 3 re-upt ake. 2
hhi b tor. pr e EmAitRibl TR el fihis 4AR10F R008 231 of 8 (ARRST §ing o
concentration [e3m®Pls. 1. 2 or J dorgk egch timen about 0.5%to about 90% by wei ght of
the total conpositi feonhe&ion with the use 3R 4V cﬁmgrﬁgrboa&qg§ '(lj'rgtabt@n&g{h d8HT

provi de the desired unit ,dosfa??e. ] osed dal se of an
active conpBlnde-ypiaksinkibiter, greferahly seytraline, for the tragtment of pehiedtopeasesaingmany a

fornul ation comf tenibdge ashdriohs B EPHPAGEE tHak tHeBé SomPIARL Ry baladnAfitiefed® HT
buccal” adm ni stration

re- upt ake i nhi bltor@) for, ora}:fig Pare_nteral , rectal or | ]
to the avE&MAYEI0089f b cRERIBAtNYYIthRRamegceuically,sccaptapls carisrsdivqithprof the
referred to abosaes prekivasty indicateriDand tHat 8dchadrhiniswationtcad MROcaiiad Blitah Doab! v

]I;rC(':I)'/n} ggg?g 186]2- sn;glet Ond l?r?l}ftgplez%%sgg%sp f Mtopee particularly, thg\%c%\% ]é%#l%%at_i%_can be

active i ngr&di edministered iinraidel vaniety af differahd sesaghifarimsc pell thep enaydbd ¢unsiissced,

for exanpl e, . . . g . _ daj | ose
of a5 HT 1. ultEuleRalndi Bl pdtBapis nert qamiss in f SRR BARGRL! Epatiel
conbi nati on f orleagngas. &aches; hardatandissr pewdars | speayshauusalis sdspension: mjsctablet o

the average 5 soRfldHs! ofdidREYriR ahd thel kB2 ISTRA CaRiers ol é)gglgitéiﬂgﬁtsro(?fl gised to
above is fromabout 0.1 ng to about 2000 ng, preferably from about 1
ng to about 20 asHePYsEMeriaAnd varipys nardoxic organia felyanis etcp Moreayet. sHefs@ralwhi ch

coul d be adzo niphbeaREutichPoriaIAk @an be lsitably dwiRten@8andAY flavored by means of®
preferred dose rati o of s‘grtral ine to &n active c%ound of thi's invention
ddar

t
in the corfBiM5ta95AtS A g VRE GMMOBY gspripye RUEposgs. i, gengral, the
adm ni strati on compblirRisasfdomgta Lare prdbdrit i S0EN dbsHige tfthenst StlecdndBittatioh 14VeR

conditions ref erar"{gtler% }rgmaa%%\dte O.i5§/o Ior E%ngu?BB%t byowgigr(wjtogf the total composition, i.e., in
amounts which are sufficient to provide the desired unit dosage and a 5-HT re-uptake
25 inhibitor, preferably sertraline, is present in such dosage forms at concentration levels
ranging from about 0.5% to about 90% by weight of the total composition, i.e., in
amounts which are sufficient to provide the desired unit dosage.
A proposed daily dose of an active compound of this invention in the
combination formuiation (a formulation containing an active compound of this invention
30 and a 5-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



to about 20,000, preferably from about 0.25 to about 2, 000.
Aer osol conbination fornmul ations for treatment of the conditions referred

to above in the average adult human are preferably arranged so that
each netered dose or "puff" of aerosol contains fromabout 0.01 [err]g
to about 100WVRP8#4433 he active 15 conpound of this inventi RCT/EOEERab] y
fromabout 1 [err]g to about 10 ng of such conpound. Adm ni stration
may be several tinmes daily, for exanple 2, 3, 4 or 8 tines, giving for
exanple, 1, 2 or 3 doses each tine. -85~ Aerosol fornulations for
treatment of the conditions referred to above in the aver age adult

human are preferably arra d so that each netered dose or "puff" of
aerosol cont ai ﬁgt“ﬁr%?‘ﬁ?ﬂﬁ'&f’? Pyie IegT vt Sasshichenidrig W'@S%[Wfqéxﬂbﬁ'&ke
i nhi bi tor, 1 tpmetfn&rsaﬁdrysaﬁert raline, preferably fromabout 1 ng to about
200 nmg of sertralin

i t t dai | f
exanple 2, 3, 4 or gp{qpﬁg%d B?F;"f;a?’r H-Ppe’mé'%fﬂﬁs veFrirg e?bld%rrse%“ ﬂ'glg ééh@ag[]
ti rT? N combiAatiqmr ianmnﬂalxinyfor o, qa’rambralaor&dd&al raﬂmmﬁt@ﬁen itdn fheba\ie@ége

refera nat i on r

Iroeadl ly a)d/ap e%a@ aenrfgptgé?ﬁe °ﬁée condv{dog?ﬁ?%fg%qgé Q‘Fﬁ's gﬁ@r?gté“taq ?1'“9
general , these tmmqtmaﬁﬁ(bssmfecabimm aban$ mglntahnutlzmg nag Of thB 5-HT re-uptakept ake
i nhi bit |1
i i ster ed § yGt der A bt bileh odif bl s ARBRUN! XA ROT! 4 b et Shl"
of body wei ght Apregferied, dege ratis of-feriraling o akecwemomppomd ofthiafieveabdry in
sertraline, pr Q{eeé&mlﬂat&;ﬁ %ﬂﬁﬁéﬂ fo?’?ral Barégtg&rl oﬁ&c@ﬁ%H@@%@aﬁ% B%e %ﬂra[%f body

wei ght per day of sertrali ne; to a 100
my per kg ot® b@dyt mﬁﬁpﬂb@ﬁe@f@yn@fﬂw %Wafemdmmmfrom abopt 0.00005

p][ eferably fro\% élgbsm}tl?ggg@]pré‘iﬁrabﬂ P Hbout @.2800 RB6utiodel  body wei ght per day
(I;CT?I B97/ 01062 Aerosol combination formulations for treatment of the conditionsspeferred to
conmpound of f orabtNesin the avitdye w@bit Naharbdre @rderdbly arrafeRssorhatldack Metired§ngndi ng
upon the con ‘5{{” 8 S of thet suly ectbbeld‘ng treat Wﬁg the particul ar
route of admi nist P4t i BPELGREL SRNtains Trom about 0.6, yo¢tg) ¢ 0, bt active

i |l ustrate tthe cpmppandadfi this inberttine, prefupmlmﬂsmoébduhe 4g to apo@stlimg 6iveuthi on.
Mel ting points C e

mllion ([err] )c%ﬁdm ar g\dﬁrﬁéetr%gﬁ%e %%?19 E’t?tsg*%ﬁ trfr?r?ec’)(gmp'ga%ha?g éB’ﬁ‘Ff ‘he
~sanpl e sol vent giving for exampis; |103I0r6rd9f5®reachmmss ot herwi se specified).

Speci fic rotations WeheolEAmILtBHs ?&r treatmentt (39met fﬁl Ze &ré&ls{o PQ%} %d' um

D line (589 nm. Commercial reagents were W t hou
purification. PHragepdyishunan afe Paisably@ITaaged Watr'%ﬁcér"@t%@d dose or “puff’ Of

NN- di met hyl deor EBssibonfalts Aot SsHuRDIDY rﬁgetfoeHb‘éuttZ@JOQ%dJm SPFrOERILRKE FhHBktor,
performed 10 uselé?{gUSZ 63 [err]msili el and executed under nitrogen

pressure (flasR" WB@?"L\?}W’%@”NV f"&@nﬂ'i’qlﬁ‘ dn§‘9 tRo?PAUb 208 A9 & tsertraline.
tenperature r efAghnist@tidV mad[berdeléral thhés 441 REELMNSe 2, 3, 4 or 8 times, giving for

example, 1, 2 or 3 doses each time.
As previously indicated, a 5-HT re-uptake inhibitor, preferably sertraline, in
25 combination with compounds of formula ! are readily adapted to therapeutic use as
antidepressant agents. In general, these antidepressant compositions containing a 5-HT
re-uptake inhibitor, preferably sertraline, and a compound of formula | are normally
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 sertraling, preferably from about
30 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 of a compound of formula
I, preferably from about 0.01 mg to about 10 mg per kg of body weight per day of a



reactions were run under a nitrogen atnosphere for convenience and to

maxi m ze yi el ds. Concentration at reduced pressure neans that a rotary

evapor at or was used. Exanple 1 15

3-(4-Chlor obenzyl )-5-[2-(4-net hyl pi perazi n-1-yl)-benzylidene]-i m dazol i di ne
0 98/14433 2. 4-di one PCT/IBYTAM@er a

nitrogen at m)sphere in a flame-dried flask, sodium hydride (43 ng,

1.07 mmol, 60% oil dispersion) was washed with hexanes and then treated
Wit h tetrahydrofuran (THF) (8 ni), f-664 owed by

3- (4-chl orobenzyl) - m'dazolidi ne- 2, 4-di one 20 (235 ng, 1.04 rrrml) and
2- (4- et hyl pi pera2| ¥ ‘)F‘ enzal dehyde (209 1), and an
addi tional 2 nf° 'Brrwmr@f oxfnplay ?"@PPQD(Y%'@“Q’H@V"ht‘%&eﬁ%"yo‘?FéFPWdeg Hegon the

sol vent was r emdarineaﬂhé SUbjdceisdinttRatiiSant tiRAIRitulat i&ﬂ:t@&@aﬁuﬁt@fﬁm&&

chl ori de and S SO rbonate to a t hen extracted
with nethyl ene chl ot g"ﬁi"wmgdé"?ﬁ‘@%ﬁr@?m"@ ‘bﬁt‘?’%ﬁ?ﬁ%‘ ‘r’f thﬁa‘?ﬁ@&“wst ff W§ueous
sodi um chl or i dpresentiirentiond MeRinggointscare uateticied. WMRIdath arsreyetddinpheaper The

0am v 1451 Ak ahd 9, Aol g R ool BLRT T S e
[err] H NVR ( CD(aeptgripc}t)lorpbrm Jun@ssiBthédiige specified). Spacifiyrofatidds wéid, medsured at

(73h 6- ;) 09EI( gﬁe’n tér}'s'hsurﬁ té\ﬁdsa?a%g( %Hlnes(}‘)sg %nﬁ Z ééfmnemai %agegtsssﬁere
Cerr]Herr] N e¥|¢?@h@h¢q‘dﬂﬁ'@frql@ﬁ®tlm eritfOrefels 80 temhydrofurate, DV Gefars. 154
Found: C 63. 33N N’-'dﬁx iforwnalr??de'a%hromatogra%tgr mfepqggolarﬂhkwg)g%ﬂgg r?osr{n Wher o

prepared by an anal o rocedure
i ndi cat ed. using 32-8@rggwgqlgggnd executed under nitrogen pressuren?%ash chromatography)

PCT/ 1 B97/ 01062condlttons Room or ambrent tem erature refers to 20 25°C.  All non-agdéous
Exanple 2 4- Chl oroRhen i)t - et h perazin-1

-yl)-benzyl i deff@ft'q | WErS Jpn él' n roge atmosphere r convenlence and to maximize
2, 4-di one yields. Concd)ﬂrﬁhoﬂ&%dhc@@p@@suré/m@ﬂ%@brrMmy@ZpérMo?Wakhsed

EIerrentaI anal ysis cal cul ated for 5C!err“—l![err]N[err]qerr]CI[err] 0.5
CHerr]CN. C 63.31, H5.43, N1510 F 62. 93 H550 N1510

Exanple 3 15 3- : ) avigiv . .
-yl)-benzyli dene] - thlazolldlne 2, 4 di one
hydrochl ori de hydrate M p —‘%#5’3542C Mass spectrum 428
(Merr]). Elenental UMIay@irme@aatmgﬂmeeﬁjmfa)flame}dned flask, sodium hydride (43 mg,

Cer 1] H er 11N ¢ty ] phe, ebBOb Rispbidoh] Wk Wohshos i Hehlnes a1 nbbids G
Exanpl e 4 tEtfathAOfB@ﬁzﬁf HED(§ mL), dallewedh by Bi(grehlarobanay!)-imidazolidine-2,4-dione

-yl) - benzyldgdepab- ki ORI RAMBH | dpd 2-QBRethylpiperazin-1-yl)-benzaldehyde (209 mg, 1.02
mmol), and an additional 2 mL of THF. After refluxing the mixture overnight, the

solvent was removed and the residue was treated with aqueous ammonium chloride
and aqueous sodium bicarbonate to a pH of 8, then extracted with methylene chloride.
The organic extracts were washed with aqueous sodium chloride, dried and
25 concentrated in vacuo to a yellow foam. The foam was crystallized from hot ethyl
acetate : hexanes to give a solid, 240 mg (57%).
M.p. 185-187°C. Mass spectrum: 411 (M*). 'H-NMR (CDCl,) & 9.45 (1H, s),
7.37-7.24 (4H, m), 7.16-7.09 (2H, m), 6.72 (1H, s), 4.72 (2H, s), 3.02 {4H, br s), 2.34
(3H, 2). Elemental analysis calculated for C,,H,,N,O,Cl0.5 H,0: C 62.93, H 5.76, N
30 13.34. Found: C 63.33, H 5.58, N 13.58.
The foilowing examples were prepared by an analogous procedure to that of
Example 1, except where indicated.



M p. 106-108C. Mass spectrum 394 (Merr]). Elenental analysis cal cul ated

for Clerr]H err]Nerr]OS: C 70.20, H 6.91, N 10.68. Found: C 70.19, H
6.99, N 10.72. [err]HHNWR 15 (CDCl[err]) [err] 8.10 (1H, s) 7.64 (1H,

dd), 7.53-7.26 (6H, m, 7.08-6.97 (2H, m, 4.80 (2H, 3.69 (2H, sym
nm, 3.01 (41WO9§14438 88 (2H, symn), 2.63 (4H, br s), 2.38( mBgA0106
Exanple 5 4- (3, 4-Di chl or obenzyl ) - 2-[ 2- (4- et hyl pi pe

razi n-1-yl)-benzyl i dene] -t hi onor phol i n- 3-

one hydrochl ori de di hydrate 20 M p5790-1 15[ err]C. Mass spectrum 462°

(Merr]). Elemental analysis calculated for
Cerr]Herr]Nerr]CSC[err]HC [err] 2 H[Eerr]O: C 51.64, H5.65, N 7.86.
xamglez

Found: C 51.83, H 5.76, N 7.64.
Exanpl e 6 '3-(4-Chlorophenyl
5-[2-(4- Met hyl piperazin-I-yl)- enzy Idene]-thiazolidine-2,4-
heni hydr at e Yel | ow solid, #&dioners5C (dec.). Mass spectrum 304
(Merr]). El enental Mgnaby3oss4h Malsep é@ﬁﬂfb g7qM*"). Elemental analysis calculated for

G ) R SRt 4 4 R st i wﬁ‘&%@ *

8.05 (1H, s), 7.68 (1H, d), 7.36 (1H, gmgle 7.12-7.03 (2H, ,

:I?’CEII-'IZI- 39(7)/20(13?2 ux g—(Z—&h‘oro enzvl)g)IZ-(g me%hy(l éraz n-1-yl)-benzylide :gg{ 14433
Exanple 7 thiazolidine-2.4-dione_hydrochloride hydrate

3(4 Chl or ophenyl ) 265 i | Rs l)g?e%m l.i di ne-
4-di one hydrochl Ol’al %4§éﬁ15%29r‘% eng&% 22810\%) Al'aﬂﬁ ocgeléryl%%&)f%rghere

| n a fl ame-1r i €gHNGQISClHICHD25H,0: ©66.38, H 5.05, N 8.96. Found: 056 18 H5.03, N 8.70.

3-(4-chl orophenyl ) -thiazolidine-2, 4-di g?mée},% ng, 0.694 nmmol),

2- (4- et hyl pi perazi n-1-yl -benzal dehyd 0. 694 nmol and SOdI um
acetate ( 17 14-Bgnzy-i2-(Awmathyipipetazin g i heat ed
to reflux for ngm%hﬁaicelmaé dpRbthm @Q@l(m |E§é’mérﬂalra9@%i%%mﬁﬁl'ééh%re
Sat ur at ed aqueous soO nate ( J erréé was adde il
the pH was abo&e:HedL@RICt1020& 8t-N 18 E81be "é'x Pelai0-44 h

met hyl ene cfy OV(CQSL:,) JBa0QT )i 1064 AKEEE), wesa zaa(shed\) Wi.0836.97 (2H, w) A\ (2H,

oot 2t o, 00 B S G0 ) SR 28y OB T e

El enental anal ysis-cal cul ated for C[errgnl_d[qg:ﬂ__ﬁN[err]CIerr]CIS C 60.94, H
57 .

4.87, N 10.15. F " .
conpound ( 56 .-?g@ivnégé‘l“ Odh6iin-3-

hydrogen chloride gas and the pr @ue Ry arate zed from hot et hanol
to yield ° 46 M‘1 ement Ianal sis calculated for
p%enyl ) - gATZg?J,w C.. M sss ectrum y u or .

3-(4-chloro nethy erazi n- enz ene -t hiazol 1 di ne-
4- di one Gy tisNhOBCHHGIR W@eﬁ‘!aﬁeﬁ @% Na | Faun $76.7646953 C.
Example 6

5-[2-(4-Methylpiperazin-1-yl)-benzylidenel-thiazolidine-2.4-dione hemihydrate
Yellow solid, m.p. 105°C (dec.). Mass spectrum 304 (M*Y). Elemental analysis
25 calculated for C,sH,,N,0,5+0.5 H,0: C 57.67, H 5.81, N 13.45. Found: C 57.81, H 6.48,
N 13.20. 'H-NMR (CDCl, 400 MHz) & 8.05 (1H, s), 7.68 (1H, d), 7.38 (1H, dt),
7.12-7.03 (2H, m), 3.12-3.02 (5H, m), 2.71 (4H, br s), 2.41 (3H, s).




El emrental anal ysis cal cul ated for
Cerr]Herr]Nerr]Jo[err]d S[err]HC [err]0.5 Herr]0: C54.90, H4.83, 20 N
9.15. Found: C 55.07, H5.01, N8.78. [err]HHNVR (DVsO-d[err]) [err] 10.84

(1 H br s), 7.60 (2H, d), 7.52-7.45 (4H, m, 7.24 (2H, t). 3.53-3.05
(8H, m, 2.8WQ%BAM3e The foll owi ng exanpl es WREHIBITBWE: ed by
an anal ogous, procedure to that of Exanpl e 7, except as indicated.
Exanpl e 8 25

3-(4-) Trifluoronethyl]-phenyl)-5-[2-(4-netfyl pi perazin-1-yl)-
benzyl i dene] -t hi azol i di ne-2, 4-di one hydrochl ori de di hydrate
Mp. 159-177[err]C. Mass spectrum 448 ([b_;] er r,! % El enental anal ysis

cal cul ated for CerrJHerr]Nerr] [err]HCI[err] Herr]0: C
50.82, H 4.85, N384@Ghiortophemil)- -1l iper&fin-1 dhzylidene]-thiazolidMeR8/ 14433
PCT/ 1 B97/ 01062 . . - 59-

Exanpl e 9 2-[2-(4-1 1;3t4'9!PB1e- %Qg&h!gr%e hemihydrate

-yl)-benzyli dene] - 4Ubdert ra fiitmgyeometiydpplrenyn ) a flame-dried flask, a mixture of

thi hol ds gt
125134 or 11T SRee TRl AIARHS ¥ fion (19 maPBed ety
M) [err] 5 2i@: mhx(lmperann 19])beTizaigehyael (149 mg70.684 (RY)) ) sariigs scatkte d)

7.61 (2H d), %173!4 rr(g]"_b% r%m%b uz 17W{JL507 g%a%lfg%'étetlcrm lgﬁvgsd' hggrt'é'd t@ reﬂﬁxﬂfgr (2H

br s), 3.22 (2H
Exanpl e 10 approxlmately 6 hours and cooled to room temperature Saturated aqueous sodium

2-[ 2- (4- Met hyl RLpRRAE! (Najcd%)wé%emh'lﬂﬁﬂ?r]e Fh'ﬁé@é@&l@'ﬁonar?u HEmbiure was
Sodi um hydri de (930 of 60% oi | dispersion) was washed wth

hexanes undt &th%wﬁraé?m\wﬁwehﬂw %’L'&’E‘éna-ﬁﬂ OfgANi¢ dRyers ware W&ﬁ'l*ﬁﬂiﬂ"ﬁhs

THF. Thi onaReetirated s8Biam( am&.de, drfeddindElRbbratiStods] BRn dofl Whighdvas
i mredi ately by razin-1-yl)-benzal dehyde (1.58 g., 7.75

i pe
mol ). The rea(f?‘féﬁta[!}ﬁg beﬁt“y' °8 E*eat ed to reflux overnight, cooled to
room t enperat ure an.s.oi¢a8brGIt Edmentalaeiigis chivblaldhl for ©5HINO, B8 CBSQHY ed

(Nerr1 ) and EattiPEEolRFaE8a Rt A8 SR8 Th Nosorer ). Purifi cation

usi ng 1% ash chiTbembowr eqmipougdi{ €6 mg) was treated with diethyl ether saturated with
t2 ht{ g)r/rg; g)r(l)cl)l |[ ﬁ %4- g)séhlgh%ié?%éﬁs}%ﬂl ﬁmmw%ée/é%ﬂ#er r h ethanoF; 5 lret'j]'m 322
(Merr]). 3-(4- Chloroph%yiatﬁnt2e(4dﬂetil9imn¢gam1ﬁl)ﬁmv}ldesﬁ]imowr@:é&rd@e

intermedi ate iny aécmbn&fhe%mhy&?téléeg.esowe%ﬁus%%dzyu 54 435 mg (0. 71 mmol) of

p-tol uenesul foni'c acid an uxe erni w th a Dean- St ark
condenser to coll ecﬁ'wt%v@v&miww@i@b@ﬁw&?gcﬁr'f'@rﬂ5H O: € 8PP $4-88he
sol vent was2¢ enPpy e, Fourdi©85.02H 8199, M/fSS?Bd"ﬂfmhw?m 5 iy 138 ReH s 17 gt

peshed wi (h sat gt alied S94R0H, 253 ST P8 bel BRPSHS s i, 3 v e

The following examples were prepared by an analogous procedure to that of
Example 7, except as indicated.
Example 8
25 3-{4-[Trifluoromethyll-phenyl)-5-[2-(4-methyipiperazin-1-yl)-
benzylidene]- thiazolidine-2,4-dione hydrochloride dihydrate
M.p. 159-177°C. Mass spectrum 448 (M*"). Elemental analysis calculated for
C,,HyN,O,SF,HCIe2 H,0: C 50.82, H 4.85, N 8.08. Found: C 51.04, H 4.66, N 8.01.




w th magnesi um sul fate and concentrated in vacuo to a brown foam The free
base 25 was crystallized fromethyl acetate/ hexanes to yield a crystalline

solid. M p. 133-135[err]C nmass spectrum 304 (Merr]).

El enrent al anala/sr s cal cul ated for Cerr]Herr]Nerr]Os: C 63.34, H
6.98, N 13.8% C 63.17, H7.12, N 13.67 PRERIOIGY ng
exanpl es were prepared by an anal ogous procedure to Exanple 10, except
where indicated. 30 Exanmpl e 11

4- (3, 4-Di chl orophenyl )-2-[2-fl uor o- 6- (4- rre'igr‘ryl pi perazin-1-yl)-benzylidene] -
t hi onor phol i n- 3- one M p. 146-147C. Mass spectrum 466 (Merr]),
468. WD 98/ 14433 E le ©

PCT/ | B97/ 01062 =xample 9 - 60-

Exanpl e 12 1)-bénzyhd Bitsitl ghyl)-

-yl )-benzyli dene] rmrphol [ Néy 3 & E! !! N err] C (deconp.).
Mass spectrum 432 (Merr]), @r 3-one h drocMcere]tﬁﬁ &rag

Example 13 5 M.p. 128-134°C. Mass spectrum 448 (M""). 'H-NMR (DMSO-d,, 400 MHz) &

212, 4- i b o~y deiBE ], ARARE )73l BES EElrel GR 9 s pheny
M p. 166- 168[ er®]E7. 1043, m)pédt(2inra@03. 4§K4|'érhrn 32@I(%*rir:emk 3121500 (Bt o), 2.78

cal cul ated for (3H s, err]Herr]N[err]CSBr[err]: C 43.59, H 3.49, N 6.93.
Found: C 43. 56, H .25, N 6. 89.
Exanpl e 14 10 Example 10

fh(3 4- Dihclhl Orgphenylﬁ- EMeth FaPin-PlyPeiedzyitiche)ihioR nhr':-d?ﬁ\%] A48
(Merr]). 1077 %" sodymusiige (254 Boq ?ﬁ%g‘éh@%ﬂ};ﬁééﬁ% Y was iwaghad Wit Ho
in et hler, and rmauﬁmide'rainn@ggn atmdsphdre iaho BusHeaded mgmenrpaf a;rwarolu@vngf
crystal s errent n i.S C or
d grr] H err] N[ ef ’P‘T’E%E/Jl“ﬁ'é arl‘frﬁcil1 %%r%f}’ 5?"?&)“%9‘1 o @“éf igwned ?% %Zez

8.21. Found: C rbéthfifiipeddzin-102)-bdiz8deityde (1.58 g., 7.75 mmol). The reactron was then

Exanpl e 15
4- (3, 4-Di chl or 0 ated tﬂeﬂgx f\éer?raht oohed to roorénrtgnz'rperatfre Fsad %oncent{at?cf]lln gﬁgrgopﬁla i n-
3-one hydr odhl orpsrg@e wap m;s@plmcbmzr@ethylene chlprrd;ai and yrashed with aqueous ammonium

F 3 40t o or K eyl 9nd EaBBIBMmB! SRR tnelr W wBSELY PLARRED, rsg% m)

t hi onor phol i n-3-o0ne i'n rotis nmethano
was t r eat tpshi €l O@aﬁ?ﬂfﬁpﬂm LV aéhS(dS?ﬁY{[%'(‘}'ﬂ“)?*th'P@efﬁz'be yiphenyt-methyiFH
(Al drich Chem cmlon{aephorm-s-one Ns!avaniteesdiid, \Wh.b. Pavd13ReCT Vs QpBEtRInG B22 @'y oom
t enper at ure under nitro
A mlxtur of 190 mg (0.6 mmol) of the preceding intermediate in 25 mL of
20 toluene was treated with 135 mg (0.71 mmol) of p-toluenesulfonic acid and refluxed
overnight with a Dean-Stark condenser to collect the water which azeotroped. Afier
cooling, the solvent was removed and the residue was dissolved in methylene chloride,
washed with saturated aqueous sodium carbonate (Na,CO,) and saturated brine, dried
with magnesium sulfate and concentrated in vacuo to a brown foam. The free base
25 was crystallized from ethyl acetate/hexanes to yield a crystalline solid.
M.p. 133-135°C; mass spectrum 304 (M*'). Elemental analysis calculated for
C,eH2N;08: C 63.34, H 6.98, N 13.85. Found: C 63.17, H7.12, N 13.67
The following examples were prepared by an analogous procedure to Example

10, except where indicated.
30 Example 11
4-(3,4-Dichloropheny!t)-2-[2-fluoro-6-{4-methylpiperazin-1-yl}-benzylidene]-

thiomorpholin-3-ohe
M.p. 146-147°C. Mass spectrum 466 (M"'), 468.




at nosphere. An additional 5 nL of Sm[err] solution was added and, after an
additional 25 one hour, the solvent was renoved in vacuo and the residue

was flash chromat ogr aphed usi ng ethyl acetate/ nethanol to elute the
free base of the product. The hydrochl oride salt was prepared, using
1.0M HO in WO#A44330 produce a light tan sol i d. PCT/IB97/01062 .

105-110[err]C (foan). Elenental analysis calculated for 30
CerrJHerr]Nerr]OsCl[err]HC [err]3 Herr]O C 48.85, H5.96, N 7.77.

Found: C 48.95, H 5.58, N 7.51. [errNVR (CDCl[err], 400 MHz, free
base) 6 7.45-7.41 (2H, m, 7.17-7.13 (2H, n), 7.06 (1H, t), 4.16 (1H,
m, 4.00-3.86 (2H, m, 3.53 (1H dd), 3.10-2.95 (7H, m, 2.61 (4H, br
s), 2.37 (3H, s). VO 98/ 14433 Example 12 '
EXCT /1 :397/1 21062 4-(3.4-Dichlorophenyl)-2- 2- 4-methylp iperazin-1-yl)-benzylidene]-morptfolin-3-one

anmpl e
-yl ) - benzyl i dene] - tm%%&)ﬂﬁal‘f lego , 434, 436.
hydr ochl ori de hem hydrat e. ExBéple 8 ni t rogen at nosphere, sodium

. 0 ' ash

hydri de (49
and | ayered %Tngt 3

2- [ 2- (4- et hyl pi pera2| n- 1- yI ) benzy hudﬂamlim:% rphol I n- 3 one (,250
ng, 0.825 mol) was t t he
resul ting sol ution \/\Nggd@gcf%gdc S?rsfs ne ?gw %%mg% gﬁ'a IchculFﬁdofS

15 mi nutes C.iHhtNsPSBy: 6M389dHt3.4h M 6.98 Hoand:]C 4356) d@R%NHSE. After 30
mn., the solvent was 10 renoved in vggﬂﬁm the resi due was dissolved in

met hyI ene chl ori de and washed W t ammoni um chl ori de and

aqueous briHe. Aft erd-ddyDichlorepheny otk didenelo and the
resi due was purlfled by flash chronm,g,gg, m,,3m%fl’ee base was
converted into the drochlori de sa escripbed in Exanple 15 to
produce the title pP‘éﬂu@t' 3@ HEF%SR%"WM@dM % 15 M p

236-238[ err] C. Mass CopgdHin qu dt(oMﬂSﬁd‘e] Sait, Jﬁgﬂmmnm%dﬂ'&ﬂs\allﬁmg

Dl err] O 400 (1H, d), 7.30 (1
7.11-7.04 (2H Ton '3%3’8&’@ elibw 3 3*%5 55-3.30 (2H, br s), 3.29-3.02

(4H, m, 2.% (3H #p. 135967{@1I-ElerbéntSI)analasuiaaléad'dedtb)c HxN,OSCIpHERT 3H,0:

anel Y51, cal culobee s LA R M SPGB &/ 1108 Herrl
Exanple 17 4- (3, 4 D| chi orophenyEL@g@ﬁal pera2| n-1
-yl benzvl i dene) - thj |

at nosphere, a m XtUf :
met hyI pi perazin-1- yI) benzyl i derﬁ?ﬁhmghhm&!ﬂmee (338 ng, 0.756 mmol)

in9 20 A slurry of 4-(3,4-dichlorophenyl)-2-[2-(4-methyl-piperazin-1-yl)-benzylidene]-

thiomorpholin-3-one in (201 mg, 0.5 mmol) 3 mL of anhydrous methanol (3 ml) was
treated with samarium iodide (Sml,) (15 ml of 0.1 m) in THF (Aldrich Chemical Co.,
Milwaukee, WI) and stirred overnight at room temperature under a nitrogen
atmosphere. An additional 5 mL of Sml, solution was added and, after an additional
25 one hour, the solvent was removed in vacuo and the residue was flash
chromatographed using ethy! acetate/methanol to elute the free base of the product.
The hydrochioride salt was prepared, using 1.0M HClin ether, to produce a light tan
solid.
M.p. 105-110°C (foam). Elemental analysis calculated for
30 C,,H,N,OSCl*HCI3 H,0: C 48.85, H 5.96, N 7.77. Found: C 48.95, H 5.58, N
7.51. "H-NMR (CDCl,, 400 MHz, free base) 6 7.45-7.41 (2H, m), 7.17-7.13 (2H, m),
7.06 (1H, t), 4.16 (1H, m), 4.00-3.86 (2H, m), 3.53 (1H, dd), 3.10-2.95 (7H, m), 2.61
(4H, br s), 2.37 (3H, s).



of anhydrous 1, 2-dichl oroet hane was treated with a-chl oroet hyl
chloroformate (98 [err]L 25 0.907 mmol) and refl uxed overnight. The

sol vent was then renoved in vacuo and 10 nmL of met hanol was added and
refluxed for 30 m nutes. Follow ng renoval of the sol vent, the residue
was extract eWOi%R4M3het hyl ene chl ori de and washed wit h sat urRGEA897/01062
aqueous sodi um carbonate (Na[err]CJerr]) and saturated brine, dried with

magnesi um sul f at e and concentrated to a foam Flash chronat ography
using triethyl ami ne/nmethanol/ethyl 30 af&tate (1:2:97) gave the purified
free base of the title conpound. M p. 198-200[err]C. WMass
spectrum 434 (Merr]), 436. Elenental anal ysis cal cul ated for
Cerr]Herr]Nerr]0SO [err]: C 58.07, Hxampleiby 9 67. Found: C 57.93, H
4.71, N 9.43. 4-Methyl iperazin-1-yl)-benzylidene]-thiomorpholin-3-one

PCT/ 1 B97/ 01062 . . - 62-
Conversion to the hydrochl ori de 0CIQr LA CHerr]OH, followed
by recrystal | i gatierannifrogem atsosphers Bodiumdedadea(4Ormyg t1e24 mnel, Sob4 6l m p.

154- 155[ err] P arat i 1
204 Nt hyl pie FIERPRIoR) S wasled with ganes apd lavered ity ot of SREAELL BB L
usi ng the net thr cdolivyg ta\pCh @i{2-(nethlylpipSrazinkieyl)- benzylldenemmrrﬁxq&o(nig&ﬁ)z or J.

watthey et al, gad ?% m%ﬂ'mﬁs heé:goéqh? %%ctloa%sjsgl&éd H’%B mu1 Tf)§1|4‘983)

In the sane na ner ara I 'on erazin-

al dehyde, the f@luItlowsnlgtiqnuas)g@eﬂ«e@@mtmedﬁ%phr%89 mppl), followed 15 minutes

4, 6- Di br omd- 2- (fa Wt Ly hd¥iRRLPH 4L Jﬂ&io\n al 2P ¥8 fin.. the solvent was72 %yield.
Mp. 92-93[err]C. NMass spectrum 362. [err|H-NVR (CDOJerr], 250 MHz) [err]
10.12 (1H, ¥, rqnw@d(lqpqacqy)and-;hqgs(dyﬂwag issglvaghin(methylgne 50'0"52 ang wagheds) |
2.36 (3H, s). with aqueous ammomum chlon@s ! déo@s 614'rerrﬁllfmf|dﬁhd§e'ilﬁzéd\reh was

-yl ) -benzal dehyde yi el d. ght brown oil. Mss s<l§)ect rum 223

(Merr]). [err HPROR i @E‘ﬁ"[%}drt]‘e ’925'(93 ygs d byefiash CTTS’"’EPQEWY he free, 5

(1H m, 7.86 (ast wes corfvertdd inldthedldiroctorit dafttds deberibdd 2 Ekditble 15t0 t), 2. 37
(3H, s). . . Preparation 2

2, 4- Di br ono- 6- PIIFHFD NG AU A2 pale yellow solid. | ' 5 "¢ | A dried 250 ni

r ound bott oteed fl ask. ;eqa:ssmsem WMabs spectrokdi 318N} uHBEIMR2(DMSOHd,, FEDL0400C '
stirrer, a mx I I 1

of anhydrous TN&L‘Zﬁa"?%‘g gP PW.}@&EPﬁ&BtA(r eg\)erg&ﬁvm?tﬁﬁ?%gﬂfs)agu(?hl F’O?)hl um

( 13.86 ni, 3. M %(Mr)i) iSrRSA3-03 (4dth opw.8€ (3Hhfs).e2.9G (4H: ibr nngW@r(3m08)Fn nut es
a mxture of 3’%&&#%%%% caloulated fd frdrlé)wik?aéfﬁta JBHDO L 58264 fefmiow in 16

nm. of THF was a se an was tontinued for an
addi ti onal 30 rhl/P8t EQUHdAQ 642 "b'bWtN 1N3 di met hyl f or mani de

20 Example 17

-thiomorpholin-3-one.

Under a nitrogen atmosphere, a mixture of 4-(3,4-dichiorophenyl)-2-[2-(4-
methylpiperazin-1-yl)-benzylidene)-thiomorpholin-3-one (338 mg, 0.756 mmol) in @ mL
of anhydrous 1,2-dichloroethane was treated with a-chloroethy! chloroformate (98 uL

25 0.907 mmol) and refluxed overnight. The solvent was then removed in vacuo and 10
mL of methanol was added and refluxed for 30 minutes. Following removal of the
solvent, the residue was extracted into methylene chloride and washed with saturated
aqueous sodium carbonate (Na,CO,) and saturated brine, dried with magnesium sulfate
and concentrated to a foam. Flash chromatography using triethyl amine/methanol/ethyl

30 acetate (1:2:97) gave the purified free base of the title compound.

M.p. 198-200°C. Mass spectrum 434 (M™'), 436. Elemental analysis calculated
for C,,H,,N;OSCI,: C 58.07, H 4.87, N 9.67. Found: C 57.93, H 4.71, N 9.43.



25 (DW) (2.68 nL, 34.66 mmol) was added dropwi se and stirring continued
anot her 10 m nutes at -78C. The reaction was quenched with saturated
aqueous ammoni um chl oride and the solvent renoved on a rotary
evaporator. The residue was di ssol ved in ether, washed with saturated
brine and drVO®8@48% calciumsulfate, filtered and COrRQIMBAIGE t 0 an
oil, 7.36 g. Purification by flash chromatography using ethyl 30

acet at e- hexanes (1:99) gave the title product as a white solid.

M p. 57-58C. Mass spectrum 281 (Merr]), #3. [err]HNVR (CDCl [err], 400

MHz) [err] 10.29 (1 H, s), 7. 66 (1 H t), 7.33 (1H, dd). Elenental
anal ysi s cal cul ated for err H e Br[err] FO C.29.82. H 1.07. Found:
C 30.25, H 1.o%onversion to d salt using 1M HCl in CH,OH, followed by

PCT/ 1 B97/ 01062 recrystalllzatlon from |sopropanol gave a crystalline solid, m.p. 154-1554G3-
Preparation 3

3- (4- Chl orobenzyl ) -i mi dazol i di ne- 2, 4- dirgparation 1 Under a nitrogen
at nrosphere in a flane-dried ’QI;(_@& thylplpbrazagglibenzdidétyidag, t he

A chil or obengyl 5 by bitCAPRgRs sl s e Bfods otk N4 3] Sumnesie o

anhydr ous 6M/1-6M5 19870 by U f Wettieayi al @, (JOMAR! ofriviediehad! xhetistry/ @61 1744-¢122 C
for 5 hours. Qﬁar gaction was then cooled to roomtenperature and
poured over 50 f water to produce a waxy white precipitate.

Recrystal |l i zati on f hotheciamgl manner @sdhe preparation pf 2(toethyipipetazin-byl)-benz-

T62. 163. 5 cr 1] ntacs e RAbMHG, ﬁ@b&%ﬁ}%&?ﬁ%’gfeﬁé‘[ i%]sld‘i? (an ), 7. 24

162-163.5[err] C (déec.).

(4H, q), 4.WL (2H, 4§-Dibyonw-2-(4 Ipiperazin{ibk : In the

sanme manner, the po ot N 44 0

nmol ) was convertgdb?g’%ﬁ%lﬁzﬁ%l b%rgg (%anlya édﬁr@?&%{zdl ﬂe gél%ﬁl 2o "%’337

(62%) . 0.12 {1l $) LhulAR!, (%[7&1‘?(31 . DHD Whibr sb 26BEH, 4H2 Wﬁﬂn}) 4 73

El 2'("3 i) N 3-h|95 (ZE s) . 15G-FIuoro-Z:t4-methylgmerazm-1—yl!—benzaldehyde Pr ep?r ati ﬁn 4
- (3, 4-Di chl orophen I n-3-0 n en_at nosphere

ina flame-dri eg fl éé% %d%ﬂf%&h% Nass spgetrum 283 fMp). H-NM F?(@@%quo

di sper si on) 1SvaMHASHOR W Ks) Ram(1els mardss fiend), 6531w, ad) t:hvﬁ(m t0b. s@.rmardr ous
DMVF, and cool eg E%?%ﬁ ]C Thi onor phol i n-3-one (200 ng, 1.71 nmol) was

added in one 2 por with stirring. After gas evolution had
stopped (ca. 30 'mn), 4 | odo- 1,Feparatibwgobenzene (700 ng, 2.56 mmol)
was added, followed after o5 omo-6- b oGRS IJ brom de (490 ny,
3.42 mml) After heating at m xt ure was

partitioned betweenire fignie- M%Denlamdndbwdmadrﬂaam«uh;bptsdwdta anfadditien &ehnel
;[/vggﬁgghof t%oed'aﬂa HIRRERUSiIER X AR AESH S anihd (3. &AL E AL Nl )'?X hoggetate
of anhydrous THF was cooled to -78°C and treated with 2.5N n-butyllithium (13.86 mL,
34.66 mmol) in THF, dropwise. After stirring for 10 minutes a mixture of 3,5-dibromo-1-
fluorobenzene (8.0 g, 31.51 mmo}) in 16 mL of THF was added dropwise and stirring
was continued for an additional 30 minutes. At this point, N,N-dimethylformamide
25 (DMF) (2.68 mL, 34.66 mmol) was added dropwise and stirring continued another 10
minutes at -78°C. The reaction was quenched with saturated aqueous ammonium
chloride and the solvent removed on a rotary evaporator. The residue was dissolved
in ether, washed with saturated brine and dried over calcium sulfate, filtered and
concentrated to an oil, 7.36 g. Purification by flash chromatography using ethyl
30 acetate-hexanes (1:99) gave the title product as a white solid.
M.p. 57-58°C. Mass spectrum 281 (M*"), 283. 'H-NMR (CDCl,, 400 MHz) &
10.29 (1H, s), 7.66 (1H, 1), 7.33 (1H, dd). Elemental analysis calculated for C/H,Br,FO:
C 29.82, H 1.07. Found: C 30.25, H 1.03.



25 diatomaceous earth filter cake. The organic |ayers were washed with
addi tional 1N l'ithiumchloride, brine (saturated sodium chloride) and
dried over cal ciumsul fate (Casgerr]). Concentration in vacuo gave
363 ny of t brown oil which was flash chr omat ogr aphed (30-50%

et hyl acet at g"??’f"lﬁ@ianes) to give a white solid, 108 ng.  PCI/IBI7/01662
[err]HHNMR (CDCl [err], 400 WHz) [err]7.44 (1H, d), 7.37 (1H, s), 7.12 (1H,
dd), 3.93 (2H, 30 t), 3.43 (2H, s), 3.01 gZH, t). WD 98/ 14433
PCT/ 1 B97/ 01062 -63- - 64-
Preparation 5

4- (4-Trifluoronethyl phenyl)-thi onorphglin-3.ong. A m xture of

t hi onor phol i n-3-one (500 ng, 4.27 mmf%—"i’%im% uoronet hyl -

i odobenzene (1.25 nlL, 8.5 owbbe imideerolitiin 12 8 mmol) was

heated 5 in a sea u 185 for .18 hou The

resi due was then pUIl’JIﬁ?I ed'ij}%;g algmo%? 85%'"@%&8{?5{’8558%9""%6“"&“9 C S Ireof

the title prodwetassismasakhoft imidazblidine-2,4-dione (1.382 ¢/ 10 nﬂﬁelB'éhdM—c}rﬂbmW&yl

spectrum 262 ( L1) rd Hy re ) 2H, d),

7.37 (2H, d)25 y@%&% ﬁé% gJ g%ﬁ%r@* L@Eﬁ%gl_lw 1? mL of anhyag'?ur? t he

sane manner, 4N dm&!ﬁndﬁm%@i\ﬁﬂ)arldﬂnﬁemmaﬁ@kﬁﬁ Gfamﬁéloms Thereactpewasd

usi ng copper bg I I YA EE n
ti%ﬁzc%o%tgf tefdperEG8an nureMok/ i)f%}% r?({ﬂl ﬁ\ﬁgfi \Q%y

a round bottoned flask er nitrogen a Ehere at
i sol ated yield, white preqﬁltﬁte 7§e<gmtpll;zatlon from ethyl acetate : hexanes produced the titie

Preparation 6 product as a white crystalime solid, 0.775 gf(34 sxpenzyl t hi onor phol i n- 3- one
15 Under a n}wtr ane-dried fl ask, sodium

0
hydride (4.85 g 385088 5 s So MRIPMSEIS) 6117l Sti@h S of
anhydr ous di neuiwlsf)cr{wml-de) 3.35 (HOMVs)., and the suspen5| on was cooled to
0C. Thi onor phol i n- ortions qver

30 minutes with stilt O&ﬁﬁgmﬂf'?%‘%ebg’ée B?/taf%ﬂ'? At ﬁ%’%mgagw&j&d:oﬁe (1-84. 6
minutes), benzyimafwas catwedddtol3-(4-ctlorbBbny) thiazalidihé-2(45diond. ), 0VeTsy @dekyd and

then varmed. - to BPEC (et 8RO MEREBTGEAH B o e Cr gl ofol BBEHhy) was

added and tHe ni xture was ext r actRrelpamatién 4 hl or of or m whi ch was dri ed
(MySg err]) and concentrat eg (4 Ve i oi | was
triturated with ethyl ether o hnfPiniomorgRblin :U}‘% ce to give the

product, 12. 75 Yjders nitregeniaimosphere imalang-diqd flgsk, 2gdium hydridedd2 mgs1.29 mmoht i on
of 5 g from 10@0%10"%](385%{0% W&Qv%\éﬁ with ﬁe%n@i& amtHhén ﬁéﬁgél’ﬁ/&%g mé.%éanhydrous

62-63[err] C al an a second_crop

In the sane ma r-a“ﬁ‘f"("\ﬁed@@l%hT'@?'B?féh‘i'V‘l‘%‘Oft%&%ﬁlQphé’ﬂ fincl) wascadgad in one
20 portion with stirring. After gas evolution had stopped (ca. 30 min),

4-iodo-1,2-dichlorobenzene (700 mg, 2.56 mmol) was added, followed after 5 minutes
by copper (!) bromide (490 mg, 3.42 mmol). After heating at 75°C ovemight, the
mixture was partitioned between ethyl acetate and 1N lithium chioride, filtered through
diatomaceous earth and combined with additional ethyl acetate washes of the
25 diatomaceous earth filter cake. The organic layers were washed with additional 1N
lithium chloride, brine (saturated sodium chloride) and dried over calcium sulfate
(CaSO4). Concentration in vacuo gave 363 mg of light brown oil which was flash
chromatographed (30-50% ethy| acetate in hexanes) to give a white solid, 108 mg.
'H-NMR (CDCl,, 400 MHz) 6 7.44 (1H, d), 7.37 (1H, s), 7.12 (1H, dd), 3.93 (2H,
30 1), 3.43 (2H, s), 3.01 (2H, t).



prepared in 89%yield from 3, 4-di chl or obenzyl brom de and

t hi onor phol i n-3-one as a white solid. 30 M p. 86-87C.
[err]HNVR (CDCl [err], 400 MHz) [err] 7.38 (1H, d), 7.33 (1H, d), 7.10
(1H, dd), 4.56 9(BIZH s), 3.55-3.51 (2H, m, 3.37 (2H, s), 2.81-2.760‘(’2H, n .
65 WO 98/14433 CLAl VSPCT/IBY7/01062 1.
A conpound of the formul a : [err]
wherein Rerr] is a group of the formula Gerr], Jerr], Jerr], Jerr],
Jerr], derr] or Jerr] depicted betw, 15 20

Preparation 5

4-{4-Trifluoromethylphenyl)-thiomorpholin-3-one.
. A mixture of thiomorpholin-3-one (500 mg, 4.27 mmol), 4-trifluoromethyl-1-

iodobenzene (1.25 mL, 8.5 mmol) and copper metal (814 mg, 12.8 mmol) was heated
S in a sealed glass tube at 185-200°C for 18 hours. The residue was then purified by
flash chromatography to give 260 mg of the title product as a white solid.
M.p. 85-87°C. Mass spectrum 262 (M*'). 'H-NMR (CDCl,, 400 MHz) & 7.62
(2H, d), 7.37 (2H, d), 3.97 (2H, t), 3.43 (2H, s), 3.01 (2H, 1).
In the same manner, 4-(3,4-dichlorophenyl)-thiomorpholin-3-one was
10 prepared using copper bronze (Aldrich Chemical Co., Milwaukee, Wi} and heating in
a round bottomed flask under nitrogen atmosphere at 170° in 37-46% isolated vield,

m.p. 79-80°C.
Preparation &
4-Benzylthiomorpholin-3-cne
15 Under a nitrogen atmosphere in a flame-dried flask, sodium hydride (4.65 g,

0.105 mol, 54% oil dispersion) was added to 150 mL of anhydrous dimethyiformamide
(DMF), and the suspension was cooled to 0°C. Thiomorpholin-3-one (11.7 g, 0.1 mol)
was added in portions over 30 minutes with stirring. After gas evolution had stopped
{ca. 30 minutes), benzyl chloride (12.1 g, 0.105 mol) in DMF (50 mL) was added and

20 stirring was continued at room temperature ovemnight. The reaction was then warmed
to 80°C for 15 minutes and cooled. Water (250 mL) was added and the mixture was
extracted with chloroform which was dried (MgSO,) and concentrated in vacuo to an
oil. The oil was triturated with ethyl ether (Et,0) and cooled by dry ice to give the
product, 12.75 g as a solid, m.p. 60-62°C.

25 Recrystallization of 5 g from 100 mL of Et,O gave 3.5 g of pure product, m.p.
62-83°C along with a second crop of 0.75 g with m.p. 62-63°C.

In the same manner, 4-(3,4-dichiorobenzyl)-thiomorpholin-3-one was

prepared in 88% yield from 3,4-dichlorobenzyl bromide and thiomorpholin-3-one as a
white solid.

30 M.p. 86-87°C. 'H-NMR (CDCl,, 400 MHz) & 7.38 (1H, d), 7.33 (1H, d), 7.10
(1H, dd), 4.56 (2H, s), 3.55-3.51 (2H, m), 3.37 (2H, s), 2.81-2.76 (2H, m).
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CLAIMS
1. A compound of the formula
RY RE

0
5 N /lJ\N/R3
./

1
10
wherein R’ is a group of the formula G', G% G°, G*, G°, G® or G’ depicted
below,
15
20
25

30



ais zero to eight; m,m‘[” r] is, independently,
(derr]-Cerr])al kyl or i u”"m I‘ éjmethyl ene bridge fromone of
the ring carbons of the pipéra%ine or eridine ring of Gerr] or Jerr],
respectively, to the 30 sane or another ring carbon or a ring nitrogen of

t he piperazi@% M4 peridine ring of Jerr] or g err] PCTABHAIR v e| v,
havi ng an avail abl e bonding site, or to a ring carbon of R err] havi ng
an avail abl e bonding site; E is oxygen, sulfur, SOor SJerr];
WO 98/ 14433 -66-

PCT/ 1 B97/ 01062 -67-

X is hydrogen, chloro, fluoro, brono, iodo, cyano, ((err]-Cerr])alkyl,
hydr oxy, trifluoronmethyl, (Cerr]-Cerr])al koxy,

-Sgerr](Cerr]-Cerr])al ky'J2 whereint is zero gge_or two, -CJerr]Rerr]
or -CONR[err|Rerr]; - |6 ,f’s an gpPidnally substituted
(dJerr]-Cerr]) heteroal kyl ybridge that,ytoget h&r vm',thhe

RS
13 13
5 (R13) (RY3); o7
N N~
A R? A
6t, 62, 63,
10 (g RS

£
15 e e

20 ( )p ( )p
I D

Ao o A

25

a is zero to eight;
each R" is, independently, (C,-C )alkyl or a (C,-C,)methylene bridge from one
of the ring carbons of the piperazine or piperidine ring of G' or G, respectively, to the
30 same or another ring carbon or a ring nitrogen of the piperazine or piperidine ring of
G' or G? respectively, having an available bonding site, or to a ring carbon of R®
having an available bending site;
E is oxygen, sulfur, SO or SO,;



5 atons to which it | ,mmﬁmgm a five to seven nenbered
het erocycl e cont ai ni ng ,L" Humheteroatom; sel ected fromthe group
consi sting of 1 ,3-oxazol'idfn-%4-dn-5-y 1, 3-oxazol i di n- 2, 4-di on-5-yl ,

4, 5-di hydro-1, 2- OvaO|IdIn 3-on-4- yI 1, 3-t hi azol i di n- 4- on- 5- yl, 1
. 3-t hi azol | Q914483 §j on- 5- yl, 1 pyrazol i di n-4-on-5-yl, RCI/IBI7/1062
, 3-1mdazolidin-2,4-dion-5-yl, 1,2-pyrazo|idin-3-on-4 yl,
1,2-thiazo|idin-1,1,3-trion-4-yl, 1, 2-thiazolidin-3-on-4-yl, 10
tetrahydro- 1, 2- oxazi n-3-on-4-yl, tetrahyd®d-1, 3- oxazi n-4-on-5-yl,
t et rahydro- 1, 3- oxazi n- 2, 4-di on- 5- yI nor phol i n- 3- on 2- yI

nmor phol i n- 3, 5-di on-%— I cé d dro 1, 4- oxazi n- 3- }{(

t et rahydro-1, 3-thi a ﬁ h PRen oro fluoro, bromo, iodo, cyano, (C -Ca)a yl, hydroxy,

t et rahydr o- 1, 3+tdfidbaniethy?, (Gﬂ-dg)ﬁlk’m@ 3H0(C,-C,)alky! wherein t is zero one or two, -CO,R™ or
tetrahydro-1, 2- ééhgahn 3-on-4-yl, thionorpholin-3-on-2-yl,

thlonDrpholln 3 I on:2-yl, 2, 3-di hydro-1, 4-t hi azi n-3-on- 2-yl,
hexahydr o- 1, 2- di azi hf—léBamlopt&bn;ally subétitEtedi(OydnMe@rbaII@BbridgewhétdmgbmeBWMﬂﬂﬂr yl,
hexahydro- 1, xah ro 1.3-diazin-2,.4-dion-5-yl ., .

pi per azi n- 2 §0 ng@ﬂ {9 w‘]‘uc?lgtr ag f}{%chfslg_glaﬁso% S(;lseven membereg heterocygle coXtalmng
tetrahydro-1, 3 MotOHctardlewzmaierﬁs seleded/from Beyroup consisting of 1,3-oxazolidin-4-on-5-yl,

di hydro-1, 3, 4- 1=0r Y X

5. 6. di hydr o 1. ;@ L 3L &G, éalgﬁgglr h,g:dahi){ %_13% Sk BRI RGN 2P 1 B dfiin4-on-5-
tetrahydro-1, 2 41,3 fierolidin. Hdiom 58, ¥13; pyrazondn244mt5r Y|a1z3-lm153mhdlﬁ-2)4 dion-5-yl,
tetrahydro-1,2 142 %%1&513%@4 9,n 6T flthlazolldrin JCB WFL#%] e & 2-th1agohd||n-3-on-4-yl

-2, 4- oxadi azi n- 5-on- 6- oxadil azl n-

1,2, 4-trazi i 6iRbgrof, 2-°xa¥1@>'éa>nyw oie}raﬁvctﬁecé@waw-s-noﬁyz %trahydrm 3-oxazin-
E:i:ﬂggig i 2 QW@@@E@T %&Ph&mé&'—on ﬁ?IXWﬂfoﬁn—égsé’dné}K%?@ SaiRyR0-1%-Sazin-3-
hexahydr o- 1, 4- 85?'51’236'p| n- tgt’%"'ﬂf%h%"'%'”"“?"f?% 6- t eirpbyses §-thiazin-2,4-dion-5-yl,

(r)]vaﬁp:]I n- 5173d|témh(ﬁdryl1 »2-{eae b oki-a-y 1|, thioMéahoRi-8-0R-200 - fridthorpholin-3,5-dion-2-yl,
exahydr o-

hexahydr o- 1, 2- %6@6? i 4§h'8ﬁ'"2??"§ﬂ éjy'hex(?ﬁ%hw& 1:24183i-3P85 ¥ 4. gfiydior2H-o g

2,3,4,5-tet T&hpmdamﬂw oh-4-Yii beapydie-3;3adiazi-4+bn-54gk X aébgaﬂvdre-]l 3-diazin-2,4-dion-5-y|,

243t gi ?Ztegit Paﬁyg)r fe, % rt\-‘é yidfeperazlrgf %ny)ﬁ tjegg’l:})td% ?%edafgﬂﬁéaﬁ éjtir% yP é’é
, 4- t hi azepi n- 5dtwdie- 1y$ 4-”!'1@6!@3!!}*@100@3)/' 3- { Bidexagionin®; ah-@l-(vbn %.6zdlihydreA BMdr o-
1,2- di azg?éd?az?h Qanb'-Qfl ’tet?SWE!FNﬂF.Q -okadiasth 8RN, 2. f29L18525 ¥hie-yl,

hexahydr o- 1, 4- di azepi n- 2-
hexahydr o- 1, 4- ¢RtER¥HP- 354'91(130631% 5"0"-5%xa%9ﬂmdr9 U2 dioxadipzinr5Dn7B-wi 011254~y | |,

30 hexahysly ookadtadi- 3 @W-@?Iephnz £1r85n E-dﬁl-s-yi hexahydro-1 1,2-0xazepin-3-on-2-y,
4,5,6,7-tetrah dr%-y% hi adi azepi n- 6-on- 7- nd

2.3, 5. 6-t et r ahPEFBYoT, &05?%93@&0% ' Qe’éﬁhbﬂ‘l’f°‘7‘ ‘S]anzﬁﬁéﬁe‘?’hz‘t/'hﬁe’?ﬁb%’?ﬂ‘hent s
on any ofoxaﬂe@m@wma mmawbh%xaiepmms@rdn@g ers Féltbirahpdral1-4ond,

of said ((Jerr re chloro, fluoro
(Jerr]-Jerr]) X |" J%Ff@rsrﬁl éﬁéﬁ'ﬁ? HSWGP‘P ?'?'%éf'r JIRSANAO-43- oxazepin-

WO 98/ 14433 2,4-dion-5-yl, hexahydro-1,2-thiazepin-3-on-4-yl, hexahydro-1,4-thiazepin-3-on-2-yl,
PCT/ 1 B97/ 0 2,

cyano; V\herl%lﬁn t ?aSstﬁbaqyd{uehttglagﬁp'gh?’ °n ? y{ hlréexﬁp dm 1 4 t%ﬁ)er%n %zgp%l%'l'g yi‘f
supporting an hexahyd@d‘dﬂhlazealn :‘b@d!dn-ﬁfvﬂ %&ﬁd-tétfﬁfwdmﬂ Efhdazepin- Eﬁm-s{ybeﬂ Tyl
bridge, are ( Lkl o I 2rr ]
’s hydrogen. %CF'Q” X err Zj({rl ?W h%]xrah%/ rUgrﬂﬂEEﬂWx -2,4- dl%s -yl hexahydra™ %en |
or napht hyl dtazenm}s-oaﬁml af"Xﬂf%é 3551?5%"?‘“?&@!‘ St rﬁ\emvdr@ﬂ MWPIH-Z-M-
substituents i ndgpend@sidnya®el £8/8pin-5-on-6-yl, hexahydro-1,4-diazepin-5,7-dion-6-yl,

30 hexahydro-1,3,5-thiadiazepin-3-on-7-yl,  4,5,6,7-tetrahydro-1-3,5-thiadiazepin-6-on-7-yi,

and 2,3,5,6-tetrahydro-1,2,4-triazepin-3,5-dion-7-yl; wherein the substituents on any
of the carbon atoms capable of supporting an additional bond, of said (C,-C,)
heteroalkyl bridge, are chloro, fluoro, (C,-Cg)alkyl, (C,-Cgalkoxy, triflucromethyl or



5 fromchloro, fl uorow,mm | err]-Cerr])al kyl,
(dJerr]-derr])al koxy, Lji meiEWDﬂlcyano and
-Serr](derr]-Cerr]) H «1'S zero, one or two,

Rlerr] is -(CH errles[err]B, wherein mis zero, one, two or three and B is
hydr ogen, napht hyl or a 5 or 6 nenbered het er BETABI7GH0621p
contalnlngfromonetofour het er o- atons in the ring, and wherein
each of the foregoing phenyl, naphthyl and heteroaryl 10 groups may
optionally be substituted with one or noré8 subst i tuents independently
selected fromchloro, fluoro, brono, iodo, (Clerr]-Clerr])alkyl,

| K | kyl -
(el Ot bbb DRSS b ko G5 B pppin Sy
;Q[ sq e]r r](dq elr r }aﬁldl’gonal bord, f sdid ¢C,ky,) heterRyafkyrbritige Saré§CLPC,)ARA of kriflud@methy!;

err] is selecte 0

(Jerr]-Cerr])alky Egﬁ f %%{?F@Hg?ﬁ‘ygab y}l ?%PBE&‘“W‘P’?F‘%&F@FPPE@{ rePhtiykoxy
or one to threeaylaptionalp batsustituted with @nerar jmdig substiuEntsyindiepeytiently selethry ei n
(he aryl et o RUE e BORRLBAL COF ENSECR b CEEEhUb e ™ ©
pyridyl, pyr| nmr¥YHC,-Colalky! b@nm&meyd ongentvat; hi azol yl, benzi soxazol yl and
benzi ot i azol Yl ane 8-{ch 28! a8t s se, ohbyp bFER% e @iioroBll SR
one or nore sub3ehthiepgd ?frﬁj@ﬂ@hﬁéﬁtheiﬁrwleﬁf@@dcqmwg fremaneup four hetero-

consi sting of QMn%rlﬁ thé M&)raﬁd mél‘éfﬁ%ach%?lﬂre f&@b&ﬁé bh&hﬁ "HabhtRliKhk heteroaryl
(derr]-derr] alko>ﬁ<¥ tr1fluoromet %
-SOerr] ( C[@r r ProEpR M3y %ptwpily bg, ayksti te@i with g@g @r morR: sebstifugpts independently

(R[ CFr r] | i SC[ sel ]eeéllade:ﬁ frechib, wmarw&ust(c e} )élf<y! fmqicgaammy, (C,-Cy) alkoxy-(C -

err err wherein the ar

moi ety is phen{y\’?) h‘?{u' ofl %C{’metb H@P@PB‘&%F‘Y()@I@[’%rMGI‘[’ér r]COO'V\/f?@F’el RO £(§¥ t he

het er oaryl noi Eppikyisvisedie atiederby ama dritwogr oup consi sting of pyr| dyI
rimdyl, benge ot hi azol soxa

Bgnlzi so%/hi azol yl % iga%egéc)z[é& %gﬁqﬁ brolu'ozcm%lmg tﬁﬁ}yérgggy Z&oﬁﬁ)a&n'n?f’tm%"’yel n

said aryl difd H@S@M yith (©i-6f)alkexynery omgpta thmee Ifiyorie atoms, sul€LCatkgifaryi t h

one or nore de eq 0

Cons: 5t1ng of Rpior 8% B 1AGBENE Bien, 3EbRH Sr HMTbUDECHLE Hyherein the

(derr]-derr] yaqeramb mielyf I'ﬂjéﬁ@ﬁ%@hfﬂm the gEUROFonsEtieg rgf- q@w]pm(m

cyano and -SQ Bérﬁﬂo((gdﬁfl rﬂe‘ngtﬁl"aﬁdl%%éﬁ!i’soxéﬁ’ﬂ@féﬂdrbdnzkéthé%lﬂcaﬁ@Qﬁs QErot

or Rlerr] and %}2 r] entocig forma car
Rlerr] is hydr 8¥adee of feusy and whereip)spid ayl and heteroaryl mmeheﬁ[r@vrq:twrealwer ogen

or (d err] -2 eststittkdey With one or moreV@bgﬁbéﬂéf%?dependently selected from_the group
PCT/ 1 B97/ 01062

- 69
or Rlerr] and FRUSISHp9 of ghjaten dporg; bramepiodp; (G, SoYhiGrtogkam; W“PW@WM e
attached form cyano and5SOgCLCHRRYICWASteing] iSzem), kiyd ornw‘mg that may contain from

to f het elected f t ul f
;ﬁ{jop ?s gﬁ; € ero&{ ?s{rge!ected from ive %roupr gcgplsps!hngro ytirogen '(E{? ?aqky?xﬁgen

4)alkyl}aryl wherein the aryl moiety is phenyl, naphthyl, or heteroaryl-(CH,) -, wherein
25 the heteroaryl moiety is selected from the group consisting of pyridyt, pyrimidyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl and benzisothiazolyl and r is zero, one,
two, three or four, and wherein said aryl and heteroaryl moieties may optionally be
substituted with one or more substituents independently selected from the group
consisting of chioro, fluoro, bromo, iodo, (C,-C,)alkyl, (C,-Cg)alkoxy, trifluoromethyt, -
30 C(=0)~(C,-Cg)alkyl, cyano and -SQ/(C,-Cpalkyl, wherein j is zero, one or two;
or R® and R’ taken together form a 2 to 4 carbon chain;
R® is hydrogen or (C,-C,)alkyl;
R® is hydrogen or (C,-C,)alkyl;



5 each of Rerr], I s selected, independently, from
the radicals set forth mmmullﬁmuimahmll on of Rlerr]; or Rerr] and '
Rlerr], together with the nitfogen®oswhrch they are attached, forma
5 to 7 menbered heteroal kyl ring that may contain fromzero to four

het er oat ons YO%A#43Y from nitrogen, sul fur and oxygen; and PCI/ABY7/01062 t he
broken lines indicate optional double bonds, wth the proviso that when the
10 broken line in Jerr] is a double bond that R err] is absent;

or a pharnmceutically acceptable salt thef8of. 2. A conpound
according to claiml1l, wherein R is [err] Rlerr] is

nmethyl and Rlerr] is dr.agen. . . 3. A conpound according to
claim1l wherein Y t% t%ﬁg G?/P?the‘t‘ﬁ'g‘ the Bifrooen atem IRAYiGh they are attpehady igm

folr s ag ?pt i ond foy7 mb&biegmwgoélkyéﬁng maﬁa’lia@rboﬁﬁiﬁ)ﬁcﬁrﬁdero to folierieREra8M0RIsE

sel ecte rom -t hiazol.pdin-2.4-d pn-5-vl,

1, 3-imdazoli d%ﬁgﬁ%gﬁgﬁoﬁtf@-e% ‘Q,’u“ur an ?’WP%%DI’ phol i n-3-on-2-yl or

nmor phol i n- 3- on- 2- yl and p is one, two, or three; A conpound according to claim 2,
wherein Y tgget her, i\t 3 did1ey 2; Ve . tfached, f

t hi onor phol ﬁ 3- on-Eé-G%blg.}FiS(ﬁ R gselecfeﬁ, %ﬁ@@&%@va@%@;ﬁ% %@"?5 S@?fﬂm 1,
wher ei n R[ er r] in edisfiniempf R suiRt andiR¥d together pithripe nitogen to which they are

- (CH -opt i N : .
aCoor i ny € o cPLaRRRHOFNASS b ithehf Rieroaliyt ing that may, Gmiain i SSRBHAE,
or - (CH err]) - bplerasinms seledassirone oitregerp isuifiyriand oxygen; and 7. A conpound
according to clai m@e ppbiehfhes iRl Lpﬁoﬁap&{ub@r&hh& vt br%%&@ﬁwaggg%rﬁg%ﬂ% g

or -(CHerr])-optionally substituted Fheny_ :

accor di ng t'@ cPEkean ine igE igafopblg bpnd that Bpisiabsenti y substit ut ed phenyl
or -(CHerr])-optiosed pNarfiabsuticiiyaReedihisié ¥alt thereof. WO 98/ 14433

PCT/ 1 B97/ 01062 -70-

9. A conpound afcor dt AYTPYNE|25FerIng o Falm. {.vhereiy R frpound i s sel ect ed
fromthe group consisting of:
3- (4-chl or obenzyl ) - 5- [ 2- ( 4- net hyl piéé)wei\i/azi n- 31!_86
-yl)-benzylidene]-im dazoli di ne- 2, di one; ?
15 _ \__/

6l
R® is methyl and R? is hydrogen.
3. A compound according to claim 1 wherein Y together, with the atoms to
20 which it is attached, forms an optionally substituted five to seven membered
heterocycle selected from 1,3-thiazolidin-2,4-dion-5-yl, 1,3-imidazolidin-2,4-dion-5-yl,
thiomorpholin-3-on-2-yl or morpholin-3-on-2-yl.
4, A compound according to claim 2, wherein Y together, with the atoms
to which it is attached, forms thiomorpholin-3-on-2-yl.
25 5. A compound according to claim 1, wherein R® is optionally substituted
phenyl or -(CH,)-optionally substituted phenyl.
6. A compound according to claim 2, wherein R* is optionally substituted
phenyl or -(CH,)-optionaily substituted phenyl.
7. A compound according to claim 3, wherein R® is optionally substituted
30 phenyl or -(CH,)-optionally substituted phenyl.
8. A compound according to claim 4, wherein R® is optionally substituted
phenyl or -(CH,)-optionally substituted phenyi.



5 3-(4-chl orophenyl)-5-[2-(4-nethyl pi perazin-1
-yl)-benzyl i dene]-i m daz,mmtﬁjﬂamm]’"m’ di one;
3- (4-chl or obenzyl) - 5- [ 2-'(’ 48 | [ n-1
-yl)-benzylidene]-thiazolidine-2,4- % * dione;

4-benzyl - 2- [ XQ¥MEBhy| pi perazin-1 -yl)-benzyl i dene] -t hi onoPEHENAIE2 one; 1
0

4- (3, 4-di chl orobenzyl ) -2-[ 2- (4- et hyl pi perazi n-1-yl)-benzyl i dene] -t hi onor ph
ol in-3- one; 3- (4-chl or of¥henyl ) - 5- [ 2- (4- met hyl pi perazin-1
-yl )-benzyl i dene]-thiazolidine-2,4- di one;

3-(4-trifluoronethyl phenyl)-5-[2-(4-nethyl piperazin-1 -yl)-benzylidene]- 15
t hi azol i di ne- 2, 4- di (?ﬁe; K dompoiad gmrdzm[‘)éﬁ(%- nelVRSER $7 somppupd’is selecte
-yl)-benzyl i derfedm the(gtedp cdnisistigooret hyl phenyl ) - t hi onor phol i n- 3- one;

2-[ 2- (4- et hyl pi perazi,nz.l -vl) = | i dene] -t hionor phol j n- 3-one;

4-(3 , 4-dichlor ophe%f‘%‘-LI %mfvénz}(pgié"@f ?tglei'p'l‘?é'faﬁwaqg%eg'ﬂ'ldlﬁpi]"m'dgm“d'"9‘2'4'
yl)-benzyli dertdigne; 20 t hi onor phol i n-3-one;

- yl( ?1 ﬁéglzfllh! gg(r)lg]h-ePr)glf%:ﬁﬁllb{oﬁf‘él‘fsllf)-'ﬁﬁ-wgﬁfgﬁﬁﬂo%kﬂi11y1)-benzylidene]-imidazolidine-z,4-
4- (3, 4-di chl ord#im’@hy! )-2-[2-(4-nethyl pi perazin-1

;ﬁ/l( é 2_6 3|Z>C' |h: g regé]h‘eE]?:—g&f@z?ﬁd?mnbﬂj-s-[z-m-méhﬂﬁ'iﬁéragiﬁ-1-yl)—benzyliclene]-thiazolidine-2,4-

[ 2- (4- et hyl pi p&'\ﬁ'zi n-1-yl)-benzyl]-thi onor phol i n-3- one;

4- met hyl - 2-[ 2- (4- melpenpy | henzyhidenel -1 b bLi n- 3-one;
P et it e o i

-yl benzyl i d&he) - t hi dr{é#pqm'qweszvar?el.¥-(4-methviplperazm-1a¥ﬂobeﬂ1h\é'dmﬁimmaﬁn~é+ ly
accept abl e sal tgneof such conpounds. 10. A compound of the

formul a 30 98/ 14433
PCT/ | B97/ 01062 \9Q4“°§"°r°6}"enyl)'5-[2-(4-methylpipqr§zin-1[y@rtfepzylidene}-thiazo!idine-2,4-

dione;

nt

3-(4-trifluoromethylphenyl)-5-[2-(4-methylpiperazin-‘l-yl)-benzylidene]-

15 thiazolidine-2,4-dione;

2-[2-(4-methy|piperazin-1-yl)-benzylidene]-4-(4-trifluoromethyiphenyl)-
thiomorpholin-3-one;

2-[2-(4-methyipiperazin-1-yl)-benzylidene}-thiomorpholin-3-one;

4-(3,4-dichlorophenyl)-2-[2-fluoro-6-(4-methylpiperazin-1-yl)-benzylidene]-

20 thiomorpholin-3-one;
4-(3.4-dichlorophenyl)-2-[2-(4-methylipiperazin-1-yl)-benzylidene}-morpholin-3-

one;
4-(3 4-dichiorophenyl)-2-[2-(4-methyipiperazin-1-yl)-benzylidene]-thiomorpholin-
3-one;

25 4-(3,4-dichlorophenyl)-2- [2-(4-methylpiperazin-1-yl)-benzyl}-thiomorpholin-3-one;
4-methyl-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-thiomorpholin-3-one; and
4-(3,4-dichlorophenyi)-2-(2-piperazin- 1-ylbenzylidene)-thiomorpholin-3-one.
and the pharmaceutically acceptable salts of such compounds.

10. A compound of the formula

30



wherein R err] is a group of the fornmula Gerr], Jerr], Jerr], err],

Jerr], Jerr] or Gerr] degi 10 [err] WO 98/ 14433
PCT/ 1 B97/ 01062 T@!L"mﬂq I"llmmm -72-
E is oxygen, welbdiidhas SO or erry; m s » X is hydrogen, chloro,
fluoro, brono, iodo, cyano, (Clerr]-Clerr])alkyl, hydroxy, FPCT/AB97/01062

trifluoromethyl, ((err]-Cerr])alkoxy, -SOerr](derr]-Cerr])alkyl

whereint is zero one or two, -CJerr]Rerr] or -CONR[err]Rerr]; 5
Y is an optionally substituted (C[err]-CIé? ]) heteroal kyl bridge that,
together with the atons to which it is attached, forns a five to seven

menber ed heterocycle containing, t to four heteroatons selected from
1, 3-oxazol i din-2, 4-dion-5-yl, 4, 5-dhydro-1, -oxazobidin-B-on-4-yI,
1, 3-thi azol i di n-4-on-5- 1 Qi a 'dig;@,4-dion-5-y|,
€di n-2N2-di on-5- 10 ~ yl,

1, 2- pyrazolidin-3-on-4-yl, in-1,1}3-trion-4-yl,
1, 2-t hi azol i @i n-3-on-4-yl, =t r ahydXo- 1, 2- oxazi n- 3-on- 4-yl ,
t y
2,4-di on-5-yl, norpholin-3-an-2-yl, norpholin-3,5-dion-2-yl,
2, 3-di hydro-1, 4- oxazi n- 3- on-2-yl,

-5-yl, dro-1
t et rahydro- 1, 2-t hi azl n-3- gﬂ-'ﬁ-ayqr?”'{ R BrRder P?)@{ & 8%y8°, G® or G7 depicted
t hi onor phol i n- #eBwdi on- 2-yl, 15 2, 3-di hydro- 1, 4-t hi azi n-3-on- 2-yl,
hexahydro- 1, 3-di azi n-4-on-5-yl, hexahydipo-1, 3-diazin-2, 4-di on-5-yl,
pi perazi n-2-on-3-yl, piperazi%-2,6-dion-§§yl, P

the group consisting of 1 ,3-0 =zo|id¥n-4-og-5-y|,
1, 3-imdazolidi n-4-on-5-yl,
2
etrahydro-1 , 3-oxazin-4-on-4-y1, tetrah <1 , 3-oxazin-
tetrahydro-1,3-thiaa&gk4- tetrah 3-thiazin-2,4-dion-5-yl,
hexahydr o- 13@2- di azi n- 3-on-4-yl, 4, 5-di hydro-2H pyri dazi n- 3-on- 4-yl ,
tetrahydro-1, 3, 4-t hi adi azi n-%-on-6-yl, 5NG

di hydro-1, 3, 4-t hi adi az5n- - on- §- yl

5, 6-di hydro-1, 2, 4- R i ai 18
tetrahydro-1, 2, 4- oxadi azi n- n- 6-yl,
tetrahydrow%,2,4-oxadiazin-5 on- 6-yl,

5, 6-di hydr 0-"1- 2, 4- oxadi azi on-6-yl, , 2,
oxadi azi n- 3, 5-dion-6-yl, 1,2, 4-trazin-6.9n-5-yl, 3
hexahydr o- 1, 2- oxazepi n- 3- on-2-%yl , h@xahydro-l,éiexazepin-4-on-5-y|,

hexahydr o- 1, 4- oxazepi n- 3-on- 2-yl, hexahydro-1, 4-
oxazepi n- 3, 5-di on- 2-yl, hexahydr 03 J- oxazepi n- 3, 5- diggn- 6- yI ,
2,3,5,6-tetrahydro-1-4- oxazepi N-5, 7-di on-6-yl, |
hexahydr o- 1, 4- oxazepi n-5-on-6-yl \h ro-1, 3- oxa in- 25

2, 4-di on-5%yl, hexahydro-1, 2-thi azgpi n-3-on-4-yl, R?
hexahydr o- 1, 4-t hi azepi n- 3-on- 2-yl, 2,3,4,5-tletra ro- 1
, 4-thi azepi n-3-on-2-yl, hexahydro- I~g4-t hi azepi n- 3 §yet"on- 2-yl ,

25

NRER®

30 A or .

[#3}
o
(3]
~
-



hexahydr o- 1, 4- t hi azep“j l H!HH“ I
2,3,6,7-tetrahydro-1 6-yl, 6,7-

dlhydro 1, 4-t hi azepi n-5-on- exahydro- 1, 3-t hi azepi n- 2, 4-di on-5-yl,
hexahydro- 1, 2- dlazepln 3 on-4-yl,

hexahydr o- l‘weﬂllﬂiﬁpl n-2, 4-di on-5-yl , hexahydro-1,4-di azepiPGT/IBI910630
3-vyl, hexahydro-1, 4- di azepi n-5-on-6-yl,

hexahydro 1, 4-di azepi n-5, 7-di on- 6-yl ,

hexahydro-1, 3, 5-t hi adi azepi n- 2, 6- di on- 7-y¥2-4,5, 6, 7-tetrahydro-1

-3, 5- thladlazepln 6- on- 7- yl, and 2, 3,5,6-tetrahydro-1
,2,4-triazepin-3,5-dion-7-yl; mhereln t he substituents on any of the

carbon at ons capabl%‘ﬁ)?xygﬁ'brfﬁlﬂfrr A8 %$%ddi ti onal bond, of said

(derr]-Cerr]) X is hydW¥geR8/cAdrb3 Auoro, bromo, iodo, cyano, (C,-Cgalkyl, hydroxy,
PCT/ 1 B97/ 01062

3-
het er oal kyl br friffgromsthl. (GrGradkoxy; -§QUG-Corlkd mhereip Uip Ferp gng of two, -COR ot
(derr]-derr] )cOKRRR? trifl uoronet hyl or cyano; wherein the

bstit t f t h {
2dd: ti onal Bond, ot Y a7 St REEuBh 1o el ABRR bR g, odfgrin e
(derr]-derr] )amlnisyfb whichtitris btached,fetnisya five to seven memberedRheterdcycls chptdinigen,
- hyl
5ty opt {onaM e tBRRE e eaR O lne LR b byt GBIl BABIATY
i ndependent |y s:smemdn-z 4-diorf-5-gim 4 Hrkloydng-1,24onamotidin-Broorfey!, i1@dbiazolidin-4-on-5-
(Jerr]-Cerr] %lfa Mhia t%l@{nef{-hlo I r’] éahlg%xdmh-dnfé Hoq %%H&%lrdm%’@%fbn@éld

-Serr](derr err
Rlerr] is -0cHyerd rzmy[r@owlefi qm—f’ev!el 1n2'Fh'qZ§“Cii@ﬁd 3-@%4 v! wa Zdhlamdé\efi-awc‘r B is

hydr ogen, phenYétrahydroJ 2Q§(E£iﬁ b;bmcxﬁ @etéhwm 3@9@%% 5twt eé:@ﬁw& 19LdxEAN-
cont ai ni ng from one four hetero 10 29?@ wher ei n. each

of the foregoi Rd- ?J%ﬁw morahaipan-2iie WW%QMW"Q-V' b‘&“’ﬂﬁ“ym@&t"‘r nal | y

]lge subf”t i tut ed oWZt)h' onae@éhyaw ﬁswmmwesnﬂs | n@eanyRIeen BHiiazin-2,4-gi6h-864,ed
romcnil oro,

(Clerr]-derr] feéTahﬂ@ ?('@‘[)aé?" °’Cfé{ 9}‘763551%}5‘&%7" '@%’é&l ;(%'dm°rph°df[‘é5r5r ~gion2rd) _

trifluorometshyl2,s- alhy:frb-umtﬁmhw-ylcyaﬂ@ahﬁdyﬁh Pxliazin-30M-vh N d4,5-dihydro-2H-
-Sqerr](derr }:)yréd&zlp-& HI ]né%b b %ueaz -o-’i‘s g? ﬁg)g??x&drg 06 Qhzird-¥9: dlo%s\')-yl

Rlerr] is sele cbn5|
(d err] - err] pipekazin-2phBeph pieyazin-2, G-dlcsnbﬁam tetrahm—mtitththlad:azm-5-on-6-y! 5,6-

- f
E ?[CF re£ ]r ] qCF re£ ]r ])d?wlgF Qrth:?agzlﬁ g—okﬁﬁe h %%Jzeﬁglra% gﬁ%‘lﬁe {, i S5 6~ lh%drfn -1,2,4-

napht hyl, or h@s@m@m +on(6@}l+[ eﬁeff?‘))[d&'i]l4-0mﬁlél'@15r9"t5m' 24'tﬁé"t“é'|5t9&r§7!"

moi ety is sg] eqdiRlydoOD i RRadiiANIE-oR 303/ SSBIb%nyo-‘pi W-di)ﬂ:llaznﬁlsﬂd% S‘l?" 1 24- .
benzoxazol yI, benzot hiazolyl, ben2|soxazo yl "and ben2|sot i azo gis

zero, one, 20 Oxagjazin-beliorf-vk o2, ’é{ﬁﬂnm%)"n dexahygrayt 20 aren &%PB&F Xhi

noi eties may Ombkma+dvslaﬁazepnn4-o:&slgsheiamye:@ 14-b¥bazepiR-36n-2%)Y, Gexdhpaiolt, ment s
i ndependent |y sel ect ed from

brono, iodo, (E*asP-EPEAaY, W%Vd(%f SrPpERns 3?]‘%\%&% %g't%a?}g‘?f 5 hyI
cyano and - sq ejxarle(p]gi[ s,vrd]onq @I Mexatlykisd-1,4-0Retepinkb-on-69, zitaxahydoore, 3coxakeyin-

t r.Qm e
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noiety is pheny?l 3,4 5atpirahydro-10t-thieetepinedpy42-y(1.Chprahy dine- 1,4 thigzaxim 3,5-dion-2-¥le

heteroaryl moi gLy i 3r3fhqfbsibin-3, 80 oh ey 95, 987 CRAR -1 A9nidiepE-bA¥lyI, 6,7-

pyrimdyl,
dihydro-1,4-thiazepin-5-on-6-yl, hexahydro-1,3-thiazepin-2,4-dion-5-yl, hexahydro-1,2-

diazepin-3-on-4-yl, hexahydro-1,3-diazepin-2,4-dion-5-yl, hexahydro-1,4-diazepin-2-on-
30 3+, hexahydro-1,4-diazepin-5-on-6-yl, hexahydro-1,4-diazepin-5,7-dion-6-yl,
hexahydro-1,3,5-thiadiazepin-2,6-dion-7-yl4,5,6,7-tetrahydro-1-3,5-thiadiazepin-6-on-
7-yl, and 2,3,5,6-tetrahydro-1,2,4-triazepin-3,5-dion-7-yl; wherein the substituents on
any of the carbon atoms capable of supporting an additional bond, of said (C,-C,)



benzoxazol yl , enzot hi aﬁﬂm, xazol yl and benzi sothiazolyl and r is
zero, one, U”ﬂmg@ wherein said aryl and heteroaryl
noi eti es may optlonal ly be ¢ ted with one or nore substituents
i ndependent |y sel ected fromthe group 30 consi sti ng of chloro, fluoro,
brono, i odoWQBMB]-Cerr])alkyl, (Cerr]-Cerr])al koxy, PETARYYBIO6H t hyl ,

C(=0-(Cerr]- C[err])alkyl cyano and -SOerr](derr]-Cerr])al kyl,

vvherelnj is zero, one or two; or Rerr] and R err] taken
together forma 2 to 4 carbon chain; -73- R[err] i s hydrogen or
(derr]-derr])al kyl; WO 98/ 14433

PCT/ 1 B97/ 01062

Rierr] is hydrigjeRalby hridpr #p- efep fyosidf-Caalkyl, (C,-Coalkoxy, t’lﬁ”@@l"‘]e"%d"'

Rl gr { ] t7 ogeag eéyalgb thvhatetréh@ tqélkshﬁﬂﬂféhtsﬁk{rﬁh’ﬁtyto@th\é’fﬁltﬁ:@teﬁ E@)&}safaﬁalﬁé bﬁﬁ)@ﬁéhmé ahm

a o 7 menbered heteroa rin hat pay cont ai

het er oatons  2dd 'S"E?'e%"gd"ff%l? a'k£Ly9r'§Qﬁ ath é@?&"ﬂm tri oromethyl and
p :s ong, _tvvcd), orthtfrslew,drogen (C, C,,)alkyl mh o@ﬁapﬂ%{w Wherdﬂ[ﬁdy}heml(brﬁgﬂ?hﬂl i's
sel ect ed, ipdependent cal s se e definition
el coted, 1 peRendotlalynd oA ASbRELT (PR siibre sphIa N P BHER
are at t acne chibm; flucxo,Joréroo, fodoe () €@ Jetkyh ¢C £C Halkdxy] trifluangmethgil cyay andnt ai n
fromzero to f%(c _CQ%‘Q@%R& ‘gt r%e!:r?eér of romnitrogen, sulfur and

oxygen; and 10 nes in St e optional double bonds, wth
the proviso that wHris #6H,).B. WhebelkaaZd%mnma, twoGjrdinned and Bas oysindgen, proamyl, t hat

Rlerr] is abseﬁ%ﬁl)’\thdl ora5or6 mem ed het%r@f%%lﬁdco"ﬁ%ﬁéjﬁ&g dn@ 6 lft?drrﬂegé?o

wherein said co nd I's selecte roup consi st %
4- benzyl - 23Phy2tpeRjn the-ring. ans Wiarein saemef the foregoing phenyl naphthyl and heteroaryl

-yl) - phenyl ] meg .
4-(3, 4-di chi or orjggnéz"{a? %ﬂ%}ﬂp% Kbty t@'c'_! vﬁl‘ﬂeone or. more substltuents mdependently

roxg [ 2- (4- net perazin-1 enylé et hyl
}- t hi onﬁ% fpnfgcfgwg ﬂuoro romo, IOdO (G é@)&l d%yCepatkoxy, ?é: C )%lkoxy(
- (4- met hyl pi pecga:kﬂ lnﬂxwk&nd@mnvh&o?ahémb:}y 4yhr, tHydidxylor-gcoeiHh uhe hesy ka =

t hi onor phol i n- dr ox 0, Tyl e Bnd S0,
y1) - phonyl | neb RPN T B IR RE S B yipiperazi

4- (3, 4-di chbkor opher‘f&q 5 -sétet{ed-fiom tHeogrbur domsstihy lop hpdrogeri, HELC,)alky! optionally

2 B Sy bl win (S 05RO0TS LR proe oo (G Cosbonan
-yl ) - phenyl ] - mebérgin} the aryl maietphis| phenB; amphthys or heteroaryl-{CH,),-, wherein the
&t LbeéSLQLSW? b1 n;ﬁa. | fynggéaéa Mo ~thk) 5805 Wbt P XpyRaHM eyl 3: 4-
benzoxazolyl benzothlazolyl benmsoxazolyi and benzisothiazolyl and g is zero, one,
20 two, three or four, and wherein said aryl and heteroaryl moieties may optionally be
substituted with one or more substituents independently seiected from the group
consisting of chloro, fiuoro, bromo, iodo, {(C,-Cgalkyl, (C,-Cg)alkoxy, trifluoromethyl,
cyano and -SO,(C,-Cglalkyl, wherein g is zero, one or two;
R’ is selected from the group consisting of hydrogen, (C,-Cgalkyl, [(C,-
25 C,alkyllaryl wherein the aryl moiety is phenyl, naphthyi, or heteroaryl-(CH,) -, wherein
the heteroaryl moiety is selected from -the group consisting of pyridyl, pyrimidyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl and benzisothiazoly! and r is zero, one,
two, three or four, and wherein said aryl and heteroaryl moieties may optionally be
substituted with one or more substituents independently selected from the group
30 consisting of chloro, fluoro, bromo, iodo, (C,-Cglalkyl, (C,-Cgalkoxy, trifluoromethyl, -
C(=0)-(C,-Cgalkyl, cyano and -SQ(C,-C;)alkyl, wherein j is zero, one or two;
or R® and R’ taken together form a 2 to 4 carbon chain;
R® is hydrogen or (C,-C,)alkyl;



4-(3

, 4-di chl or ophenyl ) - 2-{ hydr oxy- [ 2-{4- | pi perazi n-1-yl)-phenyl]-nethyl}-
t hi onor phol i n- 3- one; c“““ \\hﬁnﬂj\ﬁ;hm -2-[2-(4-met hyl pi perazin-1
-yl )-benzylidene]-1, 1 -aik L ol4 n-3- 30 one;

4- (3, 4- D chWQ B4Ry | ) - 2-[ 3-f | uor o- 2- (4- net hyl pi per azi n- 1 PCTIB7/01062
-yl)-benzyl i dene] - t hi onor phol i n- 3- one;

- 75- 4- (3

, 4-Di chl or ophenyl ) - 2-[5-fl uor o- 2- (4- net hyF$i perazin- 1 -yl)-benzylidene]-
t hi onor phol i n- 3- one;

4-(3,4-Di chl orophenyl ) -2-[ 2- (4- net hyl pi perazin-1 -yl)-5-trifluoronethyl -
benzyl i dene] - t hi onoft pREVITRIEN e fEr-Celglkyl;

4- I( ]3 f)l- Di Clh! gr ophengl R"-aadge.-tbéet(m&vfm thé axpgéhatbind mroaahéy;laré :?ttached, form

-yl ]-benzylidene} - t hi r phol i n- 3- gne; , -

D ohl of ophoRy - omemoere HERBelRY e e Ay, optai fromang A9 it ptgroatoms

t hi onor phol i n- Seledted from nitrogen, sulfurdaridoxggdd;chl or ophenyl ) - 2-[2- (4-eth

yl pi perazi n.1-yl)-benzylideng] -t hjonor pholin-3- 10 one;

4- (4- Chl or oghenyl ) -3 B SCRS 0K BI%5ar azi n- 1

-yl ) -benzyl i dene] - t édcbrob R B'iamd R is seleciedeindependently, from the radicals se forth

4- ( 3- Chl or ophe - 2= 1] @z|n- . . :

“yl) - benzyl i deﬁ%’}% tz%ﬁ%ign%rg gﬂ]gﬂog%_ SR R®: gﬂgﬂme&gnth the nitrogen to which they are

2- [ 2- Chl or o- 6- ¢tiedhed.Hoinpa Sde Zznembered heteroalkyl ring that may contain from zero to four
Jt)-benzyi i depgbiadrd dadtidd ek ARBELN Ishitur and oxjd¥roBRd Phol I n- 3- one;

4- (3, 4-Di chl orophenyl)-2-12-(4-nethyl pi perazin =~ 1 -'X 1)-4 -trifluorom

et hyl - 10benzy| i%g@g]keg Hmwlfﬂsgpptmngmgqglp bonds, with the proviso that when the

4- (3, 4- Dichl or pRRkeNte inBi2a AublE bbid PabR BZbsert. - Y1 ) - benzyl i dene] -1 - oxo-
20 t hi onor phol i n- 3- one; 4%533 . 4-Di_ch]| or,oph_e%lm) -2- .

(5-f 1 uor o- 2- pi per azl h- 1 A GIMRRYAY FPEAARR to- ¢ J Qo RgTBIN; SRidFompound is sglected

4- (3, 4- D chl or aphany bloug cbasidtingiof:! uor o- 2- (4- met hyl pi perazin-1
-yl)-benzylidene] - t.hj, onor | i n-3-one;. 25 . .

4- (3, 4-Di chl or Ophen”g;P?QZQ':ft%\ﬂfgfgeg‘ﬁ'ﬁﬁw&?"ﬂﬁ{aﬁ@f1;;&2]‘Fﬁflefy|l"9?t5‘!{’b@f?ﬂﬂf?*lfgﬂ"§] -

t hi onor phol4i5n- 8r@ne; 4- Phenyl -2-[2-(3, 4,5-trinethyl pi perazin-1

-yl) - benzyl i dene] - t hi oq0r BRob L 05,30 9By droxy-[2-(4-methylpiperazin-1-yl-phenyljmethyl}-
thiomorpholin-3-one;

2-{hydroxy-[2-(4-methylpiperazin-1-yl}-phenyljmethyl}-4-(4-trifiuoromethylphenyl)-
thiomorpholin-3-one;
20 2-{hydroxy-{2-(4-methylpiperazin-1-yl)-phenyljmethyi}-thiomorpholin-3-one;
4-(3,4-dichiorophenyl)-2-{[2-fluoro-8-(4-methylpiperazin-1-yl)-hydroxymethyl}-
thiomorpholin-3-one;
4-(3,4-dichlorophenyt)-2-{hydroxy-|2-(4-methylpiperazin-1-yl)-phenyl]-methyi}-
meorpholin-3-one; '
25 2-{[2,4-dibromo-6-(4-methylpiperazin-1-yl)-phenyl}-hydroxymethyi}-4-(3,4-
dichiorophenyl)-thiomorpholin-3-one;
4-(3,4-dichlorophenyl)-2-{hydroxy-[2-(4-methylpiperazin-1-yi)-phenyl}-methyi}-
thiomorpholin-3-one;
4-Benzyl-2-[2-(4-methylpiperazin-1-yi)-benzylidene]-1, 1-dioxothiomorpholin-3-
30 one; '
4-(3,4-Dichlorophenyl)-2-[3-flucro-2-(4-methylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;



2[5 Fl uor o- 2- (4- net hyl pi perazin-1

2’ 3 droxt 1-5.y1 2. pgfﬂﬁlwﬂﬂimﬂwgﬂp&i;ln 1y benzylidenel -

t hi onor phol i n- 3- one; (4-tert-Butyl pi perazin-1

_yl) - benzy| VQ&BM433. (3, 4- di chl or ophenyl ) - t hi onor phol FI/EB2GHAs2
WO 98/ 14433

PCT/ 1 B97/ 01062 -76-

3- (3, 4- Di chl or ophenyl ) - 5- [ 2- ( 4- net hyl pi p&fazi n- 1

-yl)-benzylidene] -thiazolidin-4- one;

2 L3340 el o QMY bl e AL AERROL B GEASREL ke GadhA 1Y am
5-[ 2- (4- Met hyltpioperdlim3-bney| ) - benzyl | dene] 2- phenyl t hi azol i di n- 4- one;
(3, 401 ohl or ophenyly s Bidiioloindniy-2 13 TR HUALALRRIAZI -3 AdnRsBRkhslene -
%/Ih) 2- [5hnFt hw;nzyh@ﬂnﬁﬁbihmbwhﬂbﬂr%mm-i -yl )-benzylidene] -

i onor phol gn-3-on - .
2. [ Oh or 0 5- (4- oL Ry DL AZOBTY 2B G gy lperaply Ly hbegisentleny ) -
t hi onor phol i n-tBioggeholin-3-one;

4-(3,4-Difl uorophewte) 420.[=Rao£§préngl)@tﬁyéq@g&ﬁaaﬂbfbelaz.xmyﬁmw.&"&%ﬁl

t hi onor phol i n- 3-0
Difl uorophéh‘?f“}’fpiwbrﬁmeS di met hyI pi perazin- 1 -yl)-benzylidene]- 15

hi
, 4-
t hi onor phol i n- 3- one(3 4- D|chioroﬁhenyl)Q-[§/Q4~3ﬂﬁlﬁbe?azm(14 msérﬂyberhé}m@%rﬁhonﬂ-&
-yl)-benzyl j dene] - 4- (3, 4-di chl or ophenyl) t hi onor phol i n- 3- one;

4-

(3, 4-Di chPor¥Fhenyl ) -2-[2-( 1
- met hyl pyrrol i di n- 2-#lChidrixinenyl-DERAZyhethiesipdrazin-1-yi)-dehizidergHatdmorpBelir®; 20
4-(3,5-Dichlorg henyl )-2-[2-(3,5-di nethyl pi perazin- 1 -yl)-benzylidene]-
t hi onor phol i n- “one:
4- ( 3, 4- Di f | uor ophey(3)GHibrpiihe(B)-2H 2(4tmathypipsrazin ef)eeinryliiensjithiohepbylin-3tene] -
t hi onor phol i n- 3- one;
4- (3, 4-Di chl oroﬁhenyl) 2-[ 2- (oct ahydr opyndo[ 1
2-a] pyrazith-2-yl) aaférﬁfy¢rptﬁewemethmlnemmwpmﬂnzwi®nghﬁ3A-dichlorophenyl)-

2-[ 2- (4- Oyl oRhaY, ﬁoﬁﬁ%&%b”
-yl)-benzyli dene] - ridi n-3-yl-thionorpholin-3-
4 -Dichlorophenyl}-2-[2-(4-methylpiperazin-1- yl) 4 tnﬂuoromethyl-
benzylndene]—thromorphohn-3-one,
4-(3,4-Dichiorophenyl)-2-[2-(4-methylpiperazin-1-yl)-benzylidene]-1-oxo-
20 thiomorpholin-3-one;
4-(3,4-Dichlorophenyi)-2- (5-fluoro-2-piperazin-1-yl-benzylidene)-thiomorpholin-3-
one; .
4-(3, 4-D|chlorophenyi)-2-[3 6-difluoro-2-(4-methylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;
25 4-(3,4-Dichlorophenyl)-2-[2-(3,5-dimethylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;
4-Phenyl-2-{2-(3,4,5-trimethylpiperazin-1-yl)-benzylidenej-thiomorpholin-3-one;
2-[5-Fluoro-2-(4-methylpiperazin-1-yl)-benzylidene)-4-phenyi-thiomorpholin-3-
one;
30 4-Benzo[1,3]dioxol-5-yi-2-[2-(3,5-dimethylpiperazin-1-yl)-benzylidene}-
thiomorpholin-3-one;
2-[2-(4-tert-Butylpiperazin-1-yl)-benzylidene]-4-(3,4-dichlorophenyl)-
thiomorpholin-3-one;



2-[2-(4-Cycl opropyl pi perazin- -yl)-benzylidene]-4-(3, 4-difl uorophenyl) -
t hi onor phol i n- 3-one; 30 Llil #ycl opr opyl pi perazin-1

-yl )-benzyl i dene] - 4- (3, 5- df ' t hi onor phol i n- 3- one;
4-(3,4-Difluorophenyl)-2-[2- -d imethyl pi perazin-1 -yl)-benzylidene] -
t hi onor phol i‘ﬁosgtﬁ%{ WD 98/ 14433 F)CT!IB”/‘KW

PCT/ 1 B97/ 01062 -77-

4- (3, 5-Di chl orophenyl)-2-[2-(2, 5-di net hyl pi perazin-1 -yl)-benzylidene]-

t hi onor phol i n- 3- one; 4-(3 -76-

, 4-Di chl or ophenyl ) -2-[2-(3-net hyl am nopyrrolidin-1 -yl)-benzylidene]-

t hi onor phol i n- 3- one; :? . . . . e

4- (3, 4- Di f | uor opheny1§:4-Dighisropheny5-2-(d-mathyipipsrazin-dHbepzyigenel tiszalifingane| -
t hi onor phol i n- 3nene; 4- Benzo[ 1 _

t ‘;’} g Imc)))r( 8 lh ;) ;SI' %l_ é_ZE) L (23 éf[ﬁl-ZSC,X-f)kc% R)rrgp%rhy}ﬂl-aggxro%ibrrr}&r%hélMlg-iligeen%%tﬂyﬂ-%-nd%éthylamino-

2- [ 2- (3, 5- Di neKyinpEtpdpiparazin-1-yi)ibeniomitdlg] | dene] - 4- (4-f | uor ophenyl ) -t hi onor ph
olin-3- 1 0 .0ne; {oo(A. = Benzol 1. . o o )

3] di oxol - 831 - 2. [ 2515 EMEBPERR s henayipneLz-phepyitiszolla gz

t hi omor phol i n- 3- one4-(3.4-Dichlorophedyl)-2-[23(3H, Bitrimethyippgraemz] -y benzylidene]-

-yl )-benzylide =4 M/ i onor phol i n- 3- one;
4-(3, 4-Di chl or?}g rgﬁ'y’?ﬁ fﬁ;&y '34-?(4- met hyl pi perazin-1_
-yl) -benzyl i dene] - t Ri(&ABgHRsPPhen yH-2-[3-raethyl-2-(4-methyipiperazin-1-yl)-benzylidene]-

fh(3 4- Dihclh! orgg&ﬁ&*ha,ﬁnz;;_{,,?e;(& di met hyl am nopyrrolidin-1 -yl)-benzylidene]-
i onor phol i n- 3-one; _ ) _ .

4- (3, 4- Di chl%r ophengtl4-Chlore 2((4-mathlpingrazin: rshrperemlidensl-4:(3.4 dichisesphenyirene] -
t hi omor phol i n- 3hieMérphali-3-one; _ _

e o el o QP e kL s Eblfiotopniny ) 2-i2-{3, 8 i b Reiperazin- iy BeA yIdeRaT. -

4- (3, 4- Di chl or efibracyhdlini-pe; (2, 4, 6-tri met hyl pi perazin- 1 -yl)-benzylidene]-

o ol S o Qo orongenh - SR BRSO S Benel

12. A phatiadmomorphbliredompasi ti on for treating or preventing a di sorder or

oo e ! <L, SRBUNOT Shah perRL bR RS SRR
di sorder, premdhigmerpholin-3-one;
4-(3,4-Dichlorophenyl)-2-[2-(1-methylpyrrolidin-2-ylmethoxy)-benzylidene]-
thiomorpholin-3-one;
20 4-(3,5-Dichlorophenyl)-2-[2-(3,5-dimethylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;
4-(3,4-Difluorophenyl)-2-[2-(3,4,5-trimethylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;
4-(3.4-Dichlorophenyl)-2-[2-(octahydropyrido[1,2-a]pyrazin-2-yl)-benzylidene]-
25 thiomorpholin-3-one;
2-[2-(4-Cyclopropylpiperazin-1-yl)-benzylidene}-4-pyridin-3-yl-thiomorpholin-3-
one;
2-[2-(4-Cyclopropylpiperazin-1-yl)-benzylidene]-4-(3,4-difluorophenyl)-
thiomorpholin-3-one;
30 2-[2-(4-Cyclopropylpiperazin-1-yl)-benzylidene}-4-(3,5-dichlorophenyl)-
thiomorpholin-3-one,
4-(3,4-Difluorophenyl)-2-[2-(2,5-dimethylpiperazin-1-yl)-benzylidene]-
thiomorpholin-3-one;



ej acul ation, eating disorders, obesity, chem cal dependencies, cluster
headache, 30 m graine, pgj [ &R g di Sease, obsessi ve-conpul sive
di sorder, panic disorder, ﬂ"m, mﬂmﬁHgﬂc’Hmrders, Par ki nson' s di seases,
endocrine disorders, vasospasim tcemebel |l ar ataxi a, gastrointestinal
tract di sor¥@f¥43hgative synptons of schi zophreni a, RCTARMEER o)
‘syndrome, Fibromyal gia Syndrone. stress incontinence, Tourette

‘syndrome, trichotillomania, kleptomania, nale inpotence, cancer, chronic

par oxysmnal " hemicrania and headache’/n a manmal, conprising an anount
of a conmpound according to claim1l that is effetive in treating or

Bcceptale carri ordog bicoraheny bz sramBlRe SRR G erErivérs

treating or ptrésmsrphdlig-eorié; sor der or condition that can be treated

vl conpr | o) ng¥an AIEIEPBY - CarsRr e g T ISR B oy

is effective ihiomherpadiniigore; preventi ng such di sorder or condition and a
phar maceutigcal |y agcgptahl Lhien. ol e , - The,L ‘ ]
manuf act ur escof a rrgg?%aﬁ@ﬁ’ r%cpgren#lfga[f‘zi](%gz"%rtr'rBreg’\yg)ﬁ?e;lréélnah?l)Lb%ﬁz&'lﬁhsetglrgger or
condi ti on sel ddereerpheliod-dngdert ensi on, depressi on, generalized anxiety
di'sorder, phobi as, , RsLb{aAbkbES-F1-b 9854 Sy BRP R IpiGH QL Ny ) RRHS ORelY

di sorder, ~ premat urre%eijgg,cu a?li oﬁ, S‘e%?ngmﬁspﬁé/c{gr's?ﬁgglei%in?@wglﬁsem cal
dependenci es, fomepglin-3-one;  headache, nigraine, pain, Al zheiner's disease,
obsessi ve- conpul si ¥g-fH 50miHyipidefi2inC1-yiPoenzliter]-dR4-audrBrrehy)-Riof e liR3-

Par ki nson' s di seases, endocrine di sorders,” vasospasm cerebel | ar

at axi a, ga%o_( r@#testinal tract disorders, negative synptons of

schi zophr eni a, 4-B4HZRE BFdi6 ¥t 5- G 04028, dite tiyRipsragingl Sl &g PRiens]r €SS

I ncontinence, [Tourette's syndrone, trichotillomania, kleptonmani a,

mal e i npot enc&"ORYRAUP-3-¥% oni ¢ par oxysmal hem crani a and headache in
a mamal , of an anmpya3,BDintetioyipiperazict1 at)denzliidgnel-a-phenylthhairghokn-Bloak; | S

T5. “The use i n ¢ ne eI o B % RGP bR ALt Biompetnt g

di sorder ot5 c@muheti on that can be treated or prevented by enhancing

L s

conpound according to clarm ve I n
preventi ng sudhiomiprpbelited-ore: condition. 25 16. A pharmaceuti cal

conposi tion for trQ%!tﬁﬁicﬂforBﬁr?éh?ﬁii-ﬁg(sadirqEﬁ9faﬁﬁrﬁo Frolidin-1-ylf-0EKHylid e -

sel ected from hypertensi on. depréssion, generalized anxiety disorder,
phobi as, post thignaehelin-Eenesss syndrome, avoi dant personality disorder,

prenature 20 ej aqgl AbidoropRd yNG2 42 -3nikek A1 ARRE2dpan- F-YBBh2Ylidene]-

dependenci es, ¢l uster headache, m grai ne, pain, Al zheiners disease,

obsessi ve- confUPBPPROTEOM%er . panic disorder, 30 nmenory disorders,

Par ki nson' s di seaseg3,4eDidhiordphendl)-2o2d@ 4 8-tumetigfpsenazinet-ghedenaylidens)-

at axi a, gast rquTiQ‘%gs (i]"r;‘_ _or'ger_%% di sorders, negative synptons of

schi zophr eni a, P '
2-[2-(4-Cyclopropylpiperazin-1-yl)-benzylidene]-4-(3,4-dichlorophenyl)-

25 thiomorpholin-3-one.

12. A pharmaceutical composition for treating or preventing a disorder or
condition selected from hypertension, depression, generalized anxiety disorder,
phobias, posttraumatic stress syndrome, avoidant personality disorder, premature
ejaculation, eating disorders, obesity, chemical dependencies, cluster headache,

30 migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder,
memory disorders, Parkinson's diseases, endocrine disorders, vasospasm, cerebellar
ataxia, gastrointestinal tract disorders, negative symptoms of schizophrenia,
premenstrual syndrome, Fibromyalgia -Syndrome, stress incontinence, Tourette



prenenstrual syndrone, Fibronyal gia Syndr'c')f're, stress incontinence,

Tourette's syndr one jla, kl eptomani a, nmal e inpotence,
cancer, chronic par oxysna”!l,mmnmummma and headache in a manmmal,
conprising a serotonin recéptdr tanttagéni %i ng or agoni zing effective
amount of aWOIAMMIhd according to claim 1 and a 5 pharﬁﬁ'&@g?’w@éﬂ ly
acceptable carrier. 17. A pharmaceutical conposition for
treating or preventing a disorder or condi t | png sh@@ﬁ-e&é‘ﬂesl\m treated
or prevented by enhancing serotonergit?®8- Neur ot gepgE8ES! onjin a
mammal , conprising a serotonin receptor antagoni zbng Qr agohi zi ng
effecti ve anount . of .conpound accordi n%,to claim 1 and a 10

phar maceut i cal$YJ4aPee F*&gﬁﬁnm- ggjomania, male impotence, §anceR LIS pafoxy§mal
nmanuf act ur e ofnetnior®tla GdERsadheiie i 8aham@al lcopipasiRg tanng@meunt of a Gofpbaed  Of
i sor der . phoBFEEaMBLRRPLL AL recivn TRy sirentloacaries ier Samapieny

di sorder, sexumk a pharmagesticatg tacosptableatdrieg. di sor ders, obesity, chem cal
e oo o I8, o BRGNS bl o B oy 57°°
Par ki nson' s dicenditims, thehdoan | he dhesteddaer s pravastedpdym enhanebg| lsemotonergic

ataxi a, gastrqj L nal: |SOr ; | Y, f ,

schi zophr eni a%ﬂ%%r’é@?ée'?ﬁek’gﬂ“ﬁa "Egycgg{lp gﬁ%gsgi%h‘ro }gﬁty%cfl gl a l@ﬁ‘gra Scf‘r}er?m%ttor ess

i ncont i nence, clbnrethatisseffective instyeating e praventingosydhl disarderaor #dndiion reedi a,

mal e i npot encehafRdtebiicaly BEQRlbIPAHRR¥ysmal 20  hem crania and headache in-
a manmal , of a serotonin receptor antagonizing or agoni zi ng effective
anount of A0 conpourd@- acéd&aihgsfot teeatingpraraventing a disorder or condjtionsgleciesidrorm t he

manuf acture ofhyaem@moﬁ@aaﬂéssfoargéﬁem&équwgy BESUEN bhétias postiraumdalic SREEET O
condition that can, be treated or grevente %/aitenhanm ng serotonergic
r

neur ot r ansmi s<SYBHOME. AVRigARTaIersapplity dsordsroRieIate iReNatign: salingi 9iseigers
agoni zi ng 25 obeifyocHemical 8dPenbéncitls, duste? APl zaRe, Atigraine | path, ARh&imar Stiidease,
20. A phar macelétical con‘ggsitidondfor tr.ea# ng or %eve Il@g a 'g%%.order or
condi tion t hat®CEFEEMPESIMEd O5PART 0T PV e na'sg Bt onHFGFYS
neur ot r ansm$ s<liseases) endoaimeadisorderapvasespegm, cerebellar ataxia, ggstraintestinal tract

phar maceut | Calc*ié’orc?e(\fﬁ‘?lgé%@e%yr%&roms%sch%gefjrelga.ﬁr?_ﬁensl?r)lla?ﬁyé@g %gﬁilg@?v{ygpiaor a

according to clarm re-u
phar maceut i cal $yrdeore ptrash ingostinence, fieureitsd syndrome, trichotillomania, kleptomania, male

impotence, cancer, chronic paroxysmal hemicrania and headache in a mammal,

comprising administering to a mammal in need of such treatment or prevention an
20 amount of a compound according to claim 1 that is effective in treating or preventing
such disorder or condition.

15. A method for treating or preventing a disorder or condition that can be
treated or prevented by enhancing serotonergic neurotransmission in a mammal,
comprising administering to a mammal in need of such treatment or prevention an

25 amount of 2 compound according to claim 1 that is effective in treating or preventing
such disorder or condition.

16. A pharmaceutical composition for treating or preventing a disorder or
condition selected from hypertension, depression, generalized anxiety disorder,
phobias, posttraumatic siress syndrome, avoidant personality disorder, premature

30 ejaculation, eating disorders, obesity, chemical dependencies, cluster headache,
migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder,
memory disorders, Parkinson’s diseases, endocrine disorders, vasospasm, cerebellar
ataxia., gastrointestinal tract disorders, negative symptoms of schizophrenia,
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wherei n the anmount of um ' ; unds are such that the conmbination is
effective intre mmﬁ“mﬂmﬁmng such di sorder or condition.

21. The use in the mantfatt ure®of sa medi canent for treating or preventing a
di sorder or_condition that can be treated or prevented by enhanci&%

ser ot oner gi WO 914483% oy ot ransni ssion in a mamal, of: PCT/IBI7/01062,) g
conpound according to claim1; and b) a 5-HT re-uptake

i nhibitor or a pharmaceutically acceptabl e salt ﬂ%ﬁes : .
wherein the amounts of the active conpoudds are fuc HAS BEROfrbi nat i on
S effective in treating or preventing such.disor eF%r cohdition. 10

22. A pharnmaceyt| o] | £1op,accordi to clai.m 20. wherein Lhe 5-HT
e upt St PR, o BipRRlei, "Brb i, ShReS DpUEPRS AL Rab o
salt thereof. syndrome, trichotillomahBa, kiEptomasia, maedmgobeqcd, candes,i ahrdic pandgs@iin t he
5- HT re-upt ake _Jj bl bi . aline or ! ically. .
accept abl e sa?"fa hﬁ%’&e%ﬁ héa%ache man?a%rﬁglzJiRrﬁp?:ﬁ@ggggpqwﬁﬂzﬁgéé%%ﬁ%%%mrg of a
medi canent f oror t ageaizingg effective earaotnt ngf @ tBmpouhids ecchedingr toc olain t 1 oands & ect ed
from hypert§n%h9%acgmaﬁys§&%gmbg%ﬁ,{ glized anxiety _ di sorder, phobi as,
posttraumatic stress syndrone, avol dant personality disorder, sexual
dysfunction, eatind?di sbrriiemeacedlisek tanypostine ferdedatioe pe neuerting 3 distrdet of
headache, condfidH 2inae. ol B ALABE! BRI pRodhBEA%y ARRS VeeSRABKIST Ve

di sorder, panic disorder, menory di sorders, nson s di seases,

endocrine di sGPHOHANSTYELYS i3 TaBERle SEMPETND @ SerelpniRiraceRisaNteaqanizing: phal
tract di sor dersgonififg aéfettved \HMBuRTof 04 édh'i}io&ﬁ@héfeféb@ordinq_ to cRin®MeNsid ual

syndrone, Fi br@g al gi a @/ndroma stress incontinence, Tourete's
syndrone, 1%i ERBIMAC B‘H"& aecemae%tcam;ﬁi a, male inpotence, cancer, chronic
par oxysnal hegl cr amethcater thatsipaibeeviehtiny 1@ 8T or 8bridition selected from @)

o o or SR sl anctpaser b, odtm s S
‘wher ei n t he amspadtome cdvotdant eedonuiity dieorden selsiabdysfunctidn, édting disbeieco obésitgf | on
25. The use | {eHE BetdrEBhGOR Gedt’ RUARMAGTRNS: “bFBL ARheerS A ng a
di sorder 015 c ®hessivercompulsive adis¢rder, r panice dlisordgsr enarmrg ddisgrdensh derkingpn’s
serotonergi ¢ leasdiCShBb AR SIRARE dsBshsiBWBRbelld? staxia, gastrointestinal 1kt &
5-HT[err] antagonist or a pharnaceutically’ accept abl & St ther eoafl; and
b) a 5- HI[ er r |disgrflessy sagative syoripar atschisorhrenian premensifuglisindrameibremypigia
accept abl e salgyngldmieSatess incontinence, Tourette syndrome, trichotillomania, kieptomania, male
impotence, cancer, chronic paroxysmal hemicrania and headache in a mammal,
20 comprising administering o a mammal requiring such treatment or prevention a
serotonin receptor antagonizing or agonizing effective amount of a compound according
to claim 1.
19. A method for treating or preventing a disorder or condition that can be
treated or prevented by enhancing serotonergic neurotransmission in @ mammal,
25 comprising administering to a mammal requiring such treatment or prevention a
serotonin receptor antagonizing or agonizing effective amount of a compound according
fo claim 1.
20. A pharmaceutical composition for treating or preventing a disorder or
condition that can be treated or prevented by enhancing serotonergic
30 neurotransmission in a mammal, comprising:
a) a pharmaceutically acceptable carrier,
b) a compound of according to claim 1; and

c) a 5-HT re-uptake inhibitor or a pharmaceuticaily acceptable salt thereof;
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wherein the anmounts of t ds are such that the conbination
S effective in trl llm “ | ng such di sorder or condition.
26. The use in the manuf cament for treating or preventing a

di sor der oh&%{r}%l on sel ect ed from hypertensi on, depr esskgﬂ@nﬁ}i%#al i zed

anxiety 5 der, phobias, posttraumatic stress synd dant
personal ity di sorder, sexual dysfunction, eatdg-disarders besi ty
chem cal dependencies, cluster headache, m gr&HmBSHErE&IHA,s ng,ghel mer's

di sease, obsessive-conpul sive disorder, 'Sg'ni c di soIrJ der REPLACEDTENDITY
di sorders, Parkinson's di seases, endocri ne di sorde br ebel | ar

ataxia gastr ol nt eghbiddlnd EBhn o LBUAR SomidHR 5.%93[,%9( R pcbinatiop s

schi zophrenia, 10 strual ndro stress
i nconti nence, efrwwemt@easmg or prevslymdrsudedlsorﬂercwmonderan| a, ki ept omani a,

mal e inpotence, cagger ’AHé'ErRJ&'fGr @!%FF?@}'enﬂn adléb?&@rcdr%@hcﬁhﬂﬂﬁaﬂ%%%(:he in

a mamual , of: antagoni st or armaceutical ly
accept abl e sal‘f?aieﬁé?fdlfﬁ‘lqm%ﬁy enhancing serotonergis neumiranERissipn amaag@mnsa!

according tg ehbAbMing %m.ﬁsehagg w&%mm'réamrﬁgcsﬁas a@étﬁ,eA#Sor préddrkioh:ner eof

wherein the anounts of the active conpounds are such that the conbi natlon
i's ef fective@l n t?é%?%d(ﬂccﬁﬂ?”égé‘h?‘?ﬁwsé% di sorder or condition.

27. A pharnmaceuti cgj coapwr&w&kémhamtaﬂﬁtalﬁhgrmuceoﬁ@uﬁaédembﬁ sait afRrsker or
condition that can be treated or prevented Xu enhanci nqhserotone i C 20

neur ot ransmi ssi on MASENRFABPUN giiPR ACtvE gompounds are suchthat tye combingtipp js |
ant agoni st or effegiiv@limpeing iof plevntigGaph aBbidesal dontiifiet.eof ; and
b) a 5- HT[‘Fdr] ant oni st accor in ceut.

m har L
accept abl e t tAEpaGRCe Bboirpoiin acc\%’or?getﬁ? Ha%q.fﬁ'f’g 1“¥'{The
active conpou ml—sptake inbibiibr is lsarttrabrmeorcmutanmataw(:ally sacmtabie‘sd!ewmeoé in

treating or prevenbhing g t\r*o%'a%?&g?\g t@&lacﬁmofid%ér% the 5-HT re-uptake in mhlgigor il

phar maceutical conposition preventi
condi ti on sel settwatineg ommrp'ecel@ndlvmpemw ealkthereof. gener aI i zed anX| et y

di sorder, phehi asy ﬂﬁahtféﬂiégﬁﬁcijy&ﬁéJeﬁ% SHEHEGR corftitidhdaiabted from

personal i t di sorder, sexua nction, eating disorders, obesit

cheni cal emyReTiENgIoN. deprrssien. gragtRizaskanxisty disaideyy RiohERs. pestirauMAtic sipsher

di sease, obs e%ﬁhd&@mé%!&bﬁﬂ pefsorbRPEidSiter, B&ilaldySfubttiodesating dssorde@msm
di sorders, Parkinson's di seases, endocrine di sorders. vasospasm cerebel | ar

ataxia, gastr PRt FRRANIERGRS: duelejr headache, cmigr3ing: Eilﬂ'pﬂiﬁﬁ s disease,

schi zophr eni a,obsessive- dam@mewst tiserders yﬁﬁiﬁ@ rmsordarbrnww gﬂleorSH@drMﬁnscﬁM ess
i nconti nence, Jourette'

trichotil | onmaftS§25es &Bf’%ﬁ?&ﬁldé”“?%? qsﬂ%@néérebﬁ‘éﬁﬁc?é?’xa é‘:ﬂsgﬁ'f‘@s?ﬂﬂ’ 3RS ral

heni cr ani azmndhdwmmmbgative sympramsef schizophpenia, prgmenstrual syndrome, Fib@jnyalgia
5-Hi[err] ant a@yoglloﬁ\ ress m&t]r%mené:ee éur elsldel% etp &%t&llgmgr? A tkleprI %a%loaf ma?end
impotence, cancer, chronic paroxysmal hemicrania and headache in a mammal,
comprising administering to a mammal requiring such treatment or prevention:
a) a compound according to claim 1 ; and
25 b) a 5-HT re-uptake inhibitor or a pharmaceutically 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.
25. A method for treating or preventing a disorder or condition that can be
freated or prevented by enhancing serotonergic neurotransmission in a mammal,
30 comprising administering to said mammal requiring such treatment or prevention:
a) a 5-HT,, antagonist or a pharmaceutically acceptable salt thereof; and
b) a 5-HT,, antagonist of formula | or a pharmaceutically acceptable salt
thereof,
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acceptable 5 salt th wherein the anmounts of the
active conpounds are suc e eo nation is effective in
treating or_pr i ng such di sorder or condition. .
conpound ofwgag’% mlo(?z 10
wherein Y i.s an optionally substituted (Clerr]-Clerr]) heteroal kyl bridge
t hat, together with the atons to whjch it i '?é formp a five
to seven nenbered heterocycle cont &% 1ii ng two t'0 %ﬂ(cég% &Noat ons
selected fromthe group consisting of 1,3-oxazoli 4-on-b-yl,

1, 3-oxazol i di n-2, 4-di.0h= B-V. I 1, 3-
thi azol | di n-4- on- 5. ye?é?n i?l,eén%%nfaézog Heg%gvégcoinpguﬂd?%g s}nq{ Ratth QombiMhtion is

1, 3-i m dazol i cefiecitvedn irBaljng or prewventingsuchidisogder oF c@hdctma, 4-di on-5-yl,

1, 2-pyrazolidin-3- Qﬁ‘l Wmetg?]dzrgﬂgéa%ﬁgu%\gbnﬁn% alséfdbf&c%nal 1on§|elc.2c1edfrom

b) a 5-HT[err] antagoni !‘ ﬂ ”m” laim1 or a pharmaceutically
atL

A

thIaZO|IdIn 3-on-4 tetr
t et rahydro- 1, @méﬂmdwewcﬂ generalized epxiety Higender, pf gbias @psttrapmaticitess 5- yl,
nor phol i n- 350NsAzkme, %rﬂh@bérgon%h@ d@b%r ZeMihal dy”sf&etxon eatmgddlszﬂu@ dbesny,

, 4- oxazi n-3-on-2-yl, tetrahydro-1 hi dazi n-4-on-5-yl', tetrahydro-1

, 3-t hi azi n- 2, 4eheniical degepggnsies| C'Uﬁté't rhéﬁ‘}%ﬂh& Migraipg, é’finn-@zwﬁfsyld'sease

t hi omor phol i n- Gos@kiv- bﬂmplﬂshleombﬂiéf)' pBnis. 5isor39r mefb@N vikolders, Parkmsons
2, 3-di hydro-1, 4-thi azi n- exah%/ .2-di azin-3-0

G oo T disdabed pliopaen disarers o Hespete REHEIAT, SEvasoa R sn as. |
hexahydr 0- 1, 3- dls@ders-nbgdtivi sHmpfoms ofschizoph:emapprpméaétrum Smndronik, Floromyalgia
pi perazi n-2.6-di on- 3- tetrahydro-1 4-t hi adi azin-5-on-6-vyl, .

B B Gt hyar 495, Sy HipsestnicRie T8urend siphdnd oAl B ackianiay mete
5, 6-di hydr o- 1, ilypdtence, cancers atironici parbxyemab -hemjcrania and headache in a mammal,
tetrahydr012 i - G- St L@zl Nz D= an- G- VA
Lotrahydro. 1. ijnpgi;ég aglgﬂlr{r?]stgnngr'}g %_rﬁ%r,nmallreaw‘r}né Ehchatddtmatt bt Brelentiont

6, 6- di hydro-1-2, 4- ®adi @&A-HTH-aotagenist or a phatmaceytically acceptable salt thereof; and
oxadi azi n-3, 5- di on-§- Y1 5 5.41%; ZarfligohBFSTofmMy 5 & bh ticall tab
hexahydro-1, 2- oxazet?)l n- ?fl oH- _;fag% ohexah drtlg %mgc%&gggpacﬁ?p? esglt
hexahydr o- 154-%8®oEpi n- 3- on-2-yl .  hexahydr o- 1 4-

oxazepi n- 3, 5- di on- Zgidrein h@‘@\%fs%ﬂhe“acﬂ Jones %%b@rﬂm&lme combination is
2,3,5, 6-tetrahydro-1-4- oxaze 6, 7-di on-6 %t

hexahydr o- 1, 4- NSl iregting,orgergyentin é‘)&&rﬁﬁﬁ“@rff can 5P§zep| n- 30
2,4-dion-5-yl, hexahydioprardatditical €BMPositichfoft trgating or preventing a disorder of
hexahydro 1, 4- thlg%epln 3-on

23 4 5-tet rahfﬁﬂd R Ahqthlcggeép l_ti;aéﬁq_ 29ry|prevented by enhancing serotonergic
hexahydro 2o4- h@r&mm&san% dintamraly tomprising:

geéagygr ,? e'éL r gh;m gz pi n- ahl? azg'p?ﬂaggn%éndré—a S)/l'rarma%?uf}caliy acceptable salt thereof; and
di hydro-1, 4-thi azepf')n S-mﬁrHEWyHMagmewauMdmﬂdl 8r 3 bhamapeuticdlyiaceplabls-salt,
hexahydro-1, 2-, reof di azepi n- 3-on-4-yl,

hexahydro- 1, 3- dlazepin 2, 4- di on- 5- yI hexahydr o- 1, 4- di azepi n- 2- on-
3-yl, hex ahydr\@helelqmﬁ apasisef thewetige ¢empounds are such that the combinaticn is

hexahydr 0- b54- bz if-tRatinglbOfle@mihg such disorder or condition.

28. A pharmaceutical composition for treating or preventing a disorder or
condition selected from hypertension, depression, generalized anxiety disorder,
phobias, posttraumatic stress syndrome, avoidant personality disorder, sexual
dysfunction, eating disorders, obesity, chemical dependencies, cluster headache,

30 migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic disorder,
memory disorders, Parkinson’s diseases, endocrine disorders, vasospasm, cerebellar
ataxia, gastrointestinal tract disorders, negative symptoms of schizophrenia,
premenstrual syndrome, Fibromyalgia Syndrome, stress incontinence, Tourette
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hexahydro- 1, 3, 5-t hi adi-azepi n- 2, 6 d|o 7- yI

.4,5,6, 7- tetrahydro 1-3 6 on-7- yl, and
2,3,5,6-tetrahydro-1, \‘i\“g\‘ d| on-7-yl; wherein the substituents
on any 5 of the ca @ns“capable of supporting an additional bond,
of said (C[WPssIE%rr]) het eroal kyl bri dge, are chlIRGTEBIYUR3r o,
(dJerr]-derr])alkyl, ((err]-Cerr])al koxy, trifluoraqnethyl or cyano:
wherein t he substituents on any of the nitrogeny ¢apanre” f
supporting an additional bond, of-82aid (([err] CFE?%EﬁAE @Fﬁ&lkyl
bridge, are ((Jerr]-Cferr])alkyl or trifluoromethyl;

Rerr] is -(CH[err])[erri , Wherein mjis zero, one, tw or three and
phenyl , napht Byrdrefpe.jifichotiipraniz, Kispiogiapiey Baleimpeipgs: FRNCSF. SOPPMCRH ARG f rom
?ne to fourhh%?ﬁ@.—ﬁé ﬁﬁhéﬁahﬁg,ﬁrdtmgmmm comprigiif Wherein each of the

or egoi ng pheny nap n et er oar oups ona

substituted with ofit or? %?(Wa By ﬂéﬂ& 'ﬁﬁﬁ%‘ﬁ@ﬁ'g’a#?&aé%ls@hf%(ﬂeqfrm

chl oro, f I uor o, b) H5HM, ahiagénist ECformniih-1Gr arphajmddeytically acceptable salt
(derr]- %al kfoxy, (derr]-Cerr])al koxy-(Cerr]-Cerr])al kyl -
tr|fluoro h trifluoronethoxy, cyano, hydroxy, -COOH and

-Sg err] (d err] - C ehefejrath& gimowtts oEthe activecompounds@nesuch that tige camianation is

30. A conpoun e group consisting of:
3-(4-chl Orobe%g%&% A’lr%% g%rge%%é}ugﬁh%&@ﬂoﬁ ScRBhibA

3- (4-chl orophenyl ) -thiazolidi ne-2, 4-di one;
4-(3,4-dich|orophenyl)-thionnrpholin-3-one 20

4-(4-trifluoromethyl phenyl) -t hi onor phol i n-3-one;
4-benzyl t hi onor phol i n- 3- one; and

4- (3, 4-di chl or obenzyl ) -t hi onor phol i n- 3- one.

his Sheet Has Been Replace

T




