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EP 0464604 Bl Description This invention pertains to 1,4-disubstituted
pi perazi ne derivatives wherein one substituent is indol-3-yl- alkyl and the
other is a substituted pyrim di gpd 64 emmiBaty and to their preparation and
use. These 5 conpounds possess a uni que serotonergi-c profile that shoul d
make them useful in treatnment of depression. Archer disclosed a |arge
seri es DéscPpi®ndepr essant i ndol yl al kyl pi perazines in U S. 3,188,313. Anong a
| arge number of possible substituents on the 4-nitrogen atom of the
pi per azi n&his inveptiomeerigips tori-disvbstitutadningepeing derisaliyes whareln age supstifnt isdadol-dnyte ey
di scl osdier! #ndi the aiherely & substipted pyfimidingy gyol P’e?’ﬁ' '1° ‘ﬂe'é BI?B"E‘?"PPJ Y e Thes"
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to t h,? razlg strtue Irgt |s 2 har-

I nven I acologlc actlon rsclos aﬂ%grﬁpo%ﬁ’ on in direct

[err pposition to the trd essant ffects of he nov ou rﬁ F Er{t nv er ein [err] and
[err] ar@ %ﬁ 5% ; mgm“ err or hydrogen [err] and
[err] are |n ependently se ected fronrhydrogen [err] al kyl, [err] al koxy,

carbam de, 30 hal ogen, trifluoronethyl and thio-[err]alkyl, wth the
provigso that [err] and [err] cannot 6th be hydrogen at the same time; Ais
a [err] cycl oal kanyl or cycl oal kenyl 35 [err] R 40 -
whestin n is an integer from1l to 2~ s the sane as [err]; and R6
and R7 are independently_ gel ected dr rPethyl or [err] and [err]
can be taken together as a ge. These conpounds are discl osed
to bee useful in the treatne pfessi"on. The present invention is
concerned with piperazinyg4deriva %ves havi ng useful anti depressant
properties 45 characterized by a c®npound of Formula |. 50

[err] [err] EP 0464 604 Bl In Forrmula I; [err] is selected from

hydr ogen, |ower alkyl, and aryl -1 ower aIkyI e.g. benzyl. The descriptive
term?®|ower” is used herein to denote an organi c radical containing froml
to 4 cargon atons. Aryl neans phenyl or [err]-substituted phenyl. [err] and

[err] e hdenandaibiionf sS6kehdd OM BiAbAgaReaNd | over alkyl. [err]
R3, R*, R® and R® are independently selected from hydrogen, Ci-s alkyl, Ci-4 alkoxy, carbamide,
30 halogen, triftuoromethyl and thio-Ci -4 alkyl, with the proviso that R® and R cannot both be hydrogen at the

same time;
A is a Gs—7 cycloalkanyl or cycloalkenyl ting, or
Ais
(O
35
- (Cl-l2 ) -CH-
S

40 wherein n is an integer from 1 to 3 and R® is the same as R'; and

RS and R’ are independently selected from hydrogen, methyl or R® and R’ can be taken together as a

methylene bridge.
These compounds are disclosed to be usseful in the treatment of depression.
The present invention is concerned with piperazinyl derivatives having useful antidepressant properties
45 characterized by a compound of Formula 1.
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and.R4 are |ndependently sel ected from armng hydrogen | ower al kyl, | ower
al koxy tower alkylthio, 5 carboxam de, halogen and trifluoronethyl. [err]
is lower alkoxy and n is the integrepasBsesa 81 Preferred classes of conpounds
are those wherein R3 is 5-fluoro- and wherein [err] is 5-nethoxy.

Addi tionally conpounds of Formula | al so enconpass all pharmaceutically
accept ablneFamply Lt d¢ sqlested Jeamt hydragry loversalivyly andeasyHigwey 2. o-gThenzyr Egcigpcriptive
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radi cal sp%@,og@g hal ns whi ch can rret yl, ethyl, propyl, isopropy,

1-butyl, 1-pRudiyé m{da@wbd ARasrsBherin, mansuw Idoncta3 MG} EhiEkhe] bRbRRIEnd Fodhe:3Rth
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qg(,f | canulyy 1vethylpepyl end Zinbtiyl@opyp Cabomobb tntindsd  activity of the salt and,
they are the pharnmacol ogi cal equival ents of the bases of Formula
I. They are generally preferred for nedical usage. In sone instances, they
have  physical properties which nmakes {{hem nore desirable for pharmaceuti cal
formalation such as sol ubili ty, | ack-cNHRygroscopicity, conpressibility
wWith respect to tablet formation and conpatibility with other ingredients
w th whi CQ t he subst ance may be used for phar maceut | cal purposes. 30 The
salts ar é t I nel e X:%% é Of a mventu n are aéggmv‘\’llvht nthem%u&?ll %Ct ed
acid pgigefd\e?%sq |n| Iqto the§1 icity rqhar CO lca f Fﬁ } e used
| nert Olthe a 0 é%u n%s%th%tb ?ers’of o?;%? i E\'gl ' f@ med'é&l
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pal ni ti c,Phamsteuticilcaccentablecrcide fos the HOrpasgs Sitsalt Hrmation of il sybsigesa Formula tipelude
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5 Process #1 10 ’ [er?] [err] [err] Il Process #2
LAH 20 [err] [err] ' | [err]
25 [err] [err] epQ 484 60®t1 t he two processes of Schene 1,
[err] through [err] and n are as defined herei nabove. The reagent Y-X
represents an organic | eaving group reagent wherein X is the | eaving group
fragment 3InscdompsuntiosiFormulag sen be dierared &y mearisfohthe progassesshexngn Sghemed f ort h; and
Y is either a proton or a counter ion: e.g. Y-X can be HBr or tosyl
chloride and the |ike. "Hydride rsdhemeoh” concerns intended reductive

am nation of conpound 11 by II1Il, particularly the reduction of the initial
conplsex of conpound Il and IIl to provide product |I. Preferred 35 reagents
for this use in Process #1 are [err] and LAH or an equival ent. The reagents
of SchenePreem8l #heir acronyns are familiar to the practitioner skilled in
organi ¢ synthesis and their structure and usage woul d be readily

unde(rsgs(t ood. Prgegess #1 inb?ScPeme I1 corpri Sﬁs he c&nﬂﬁtion of an indole
carboxylic aci r estef®a®i .fornula 1  t yri | pi perazi ne

i nt er nedi at e gz,i,l.,f ol | oned-®Hy t : #borane, |ithium 40
al um num hydr j r gqui val ent to grve t roduct of formula 1. Process
#2 corrprises"reduct on of the indole internediate of fornmula 11 to the
corrgspondi ng al coldl of fornmula |V which ksxconverted to an activated
intermedi ate of farmula V in which the alcoholic noiety is now an organic
Ieévfng gr.oup. %eac bgp of internediate V with a pyrimdinyl pi perazi ne of
fornul a I IFF°YHE&n zpr,tjw des product 1. 45 Reagents, sol vents, and
reaction conditions for the above described steps of the two,processes
wouT8 be known g#o one skilled in organic swathesis as all the steps

conpri se stand organft reactions, the dexails offwhich arg readily
available in t a{ a)hist erature. The £S48 ’amy bela apt ed to

A U
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variation in pfde yzoduce ot e CconpGuHTe ! ,eed by this Thvention
but not specifically disclosed. Variations of the nmethods to produce the

sanme 2&onpounds in s®mewhat different fashion wi¥l also be so evident to
one skilled in thewart. To provide greater desdriptive detail,
representative synthetic exanples are provi ded hereinbelow in the
"Description of Specific Enbodi nents" section. Simlarly, preparations of

r eaCt'ahon_ E‘f‘ﬁ i %rdBBLsEE bidcRen 'l R RGN InGSe asMalined nérBR&bole/ TR/ BhdeOl-2 1 N
the chepgprRdntd dnldrdafit Wafing G BagdR VHBRAIM D@1 1665ihd) GroSPRGmbitGuaed igYicdesyl t hat
section haiﬁe,tshﬁtepogi&ﬂ{atﬁm%b fidri2dn OMis effifer a protohlve aREWNE ithd&g.CRXP4N I8 WY of he
present dsy)\eRiBlideQind itidhik&i *Hydriae rddactiopt aka@msfinténaeh geamtuscansetiot drebmpouskll et | ve
| NRI_bi t oK partidulafye the trediiction Lop thakiaitiah cempdxf o compoand tiand Hido fprogide preduct biPrefesied o
depr s s reagenasnidr thiawse neRypcesepoark EdHd amd bAH) giedndquivalant. tThe sgapents of Bckamied! 89di n
(see: Rihdif abrahvimerare taRtiiiar teptbe bagitionel/isidlief jinc angnimsysthesiangt thetiestructyp @NEEY$ASe | on:
Drugs f @puld beregdilndndestedd-Tr eat ment of Psychiatric and OQther Disorders" J.
di Qg Psyd?||¢ca§srﬁ§1 i Scheme 1 comprises the combination of an indole carboxylic acid or ester of formula i

With a pyrimidinylpiperazine intermediate of formula !l followed by treatment with diborane, lithium

40 aluminum hydride or an equivalent to give the product of formula 1. :

Process #2 comprises reduction of the indole intermediate of formula Il to the correqunding alcohol of
formula IV which is converted to an activated intermediate of formula V in which the alcoholic moiety is now
an organic leaving group. Reaction of intermediate V with a pyrimidinylpiperazine of formuta Ul then
provides product I.

45 Reagents, solvents, and reaction conditions for the above described steps of the two processes would
be known to one skilled in organic synthesis as all the steps comprise standard organic reactions, the
details of which are readily available in the chemical literature. These processes may be adapted to
variation in order to produce other compounds embraced by this invention but not specifically disclosed.
Variations of the methods to produce the same compounds in somewhat different fashion will also be

50 evident to one skilled in the art.

To provide greater descriptive detail, representative synthetic examples are provided hereinbelow in the
"Description of Specific Embodiments” section. Similarly, preparations of reaction starting materials and
intermediates, while readily available in the chemical literature, are also described using specific examples
in that section of the patent specification.

65 The compounds comprising the present invention inhibit the re-uptake of endogenous serotonin.
Selective inhibitors of serotonin uptake are effective for the treatment of mental depression and have been
reported to be useful for treating chronic pain (see: R.W. Fuller, "Pharmacologic Modification of Serotoner-
gic Function: Drugs for the study and Treatment of Psychiatric and Other Disorders”, J. Clin. Psychiatry




: . . 5
EP @ 464 604 Bl 47:4 (Suppl.) April 1986, pp. 4-8). Conmpounds of the
present 1nvention are also envisioned to be useful in the follow ng

di sorders: obsessive-conpul sive dpoudesos Beedi ng di sorders, anxiety

di sorders and panic disorders. Additionally, selected conpounds of the

i nvention potently inhibit norepinephrine re-uptake and block- 5 ade of
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ef fect aBhagmagpyfical spmepsiiensiwhigh grovide frem eleaut & a0 g of thezastiverintrediost ner Litit dyed

cl i ni cal BrPiRiared @nd pre qogveptopdilrnrepgred @s Arlbleisn103anges, capsulpsy pewders. aqueousomiunds
at {a; contERFIgS; BFpPp.lpur. at"ﬁa%uewswplu f‘%duce ef fective antidepressant effects
wi thoyt caus straﬁ;" ﬁyexa "’ﬁ?“’"&ﬁ' ploy é”"éf’? t“ts% deﬂeﬁé op Badetrad ousf t he

| co ay; be in
pr esen(f LdAVenionaCdci §v?t ’%ny grcré mg a pﬁstcln?l m a%%a éP roas
i ndi vi du utiro r@&% oﬁs é}%e#?) n'?ulacg nt é?fﬁib% t|c lv l nt S
Ther apeufo} fRrtefal c&n‘ﬂém@{s %u&%eaﬁ% e\ﬁuégéom oh f@rsmt& ?
conpri semrdMusditr MfskiodePr essant amount of a corrpou Igor mul a or a
pharmageutical |y acceptable salt thereof and a phar maceut ically acceptable
carri er . pédbagioRaiSpbdific Embedmpresi t i ons whi ch provide fromabout 1 to 500 ng
of the active ingredient per unit dose are preferred and are conventionally
prepar ed agh¢ edvpetrsls whioll esngidte thisaipehtlon StheiOMKLRAE B préakiBehidnd Aeir Bidlogic actions
suspensi wilk appeasy maesfullyeframx cansideratianl otittyel dwioMings elatibles) rwhich are given for the purpose of
: 50 fillustration only and are not be construed as limiting the invention in sphere or scope. In the following
examples, used to illustrate the foregoing synthetic processes, temperatures are expressed in degrees
Celsius and melting points are uncorrected. The nuclear magnetic resonances (NMR) spectral characteris-
tics refer to chemical shifts (5) expressed as parts per million (ppm) versus tetramethylsilane (TMS) as
reference standard. The relative area reported for the various shifts in the H NMR spectral data corresponds
55 to the number of hydrogen atoms of a particular functional type in the molecule. The nature of the shifts as
to multiplicity is reported as broad singlet (bs), singlet (s), multiplet (m) or doublet {d). Abbreviations
employed are DMSO-ds (deuterodimethylsulfoxide), CDCls (deuterochioroform) and are otherwise conven-
tional. The infrared (IR) spectral descriptions include only absorption wave numbers {cm™") having
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The nature of the phar rraceutlcal corrp05|t|on enpl oyed wll, of course,
depend onh the desired route of 40 adm nistration. For exarrpl e, oral
conpositions may be in the formgpfp 4ealdogiey or capsul es and may contain
conventi onal excipients such as binding agents (e.g. starch) and wetting
agents (e.g. sodiumlauryl sulfate). Solutions or suspensions of a Formula
| conpoiumtional grbupcdamitieation oaled. Thin iy daterpinatiotsavers eritieyied ysing rotassiysh bipaide KR -
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t he for C processes, tenperatures are expressed I n degrees
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particular functional type in the nolecule. The nature of the shifts as to
pl Cangoynds of Foepwli l ed as broad singlet (bs), singlet (s), multiplet (m

or doublet (d). Abbreviations enployed are DVBO d6

(deuterEodlmmeﬂhyI sul foxide), [err] (deuterochloroform and are otherw se

convVen- tional. The infrared (I'R) spectral descriptions include only

absorptmﬁﬂﬂuﬂmﬁjﬁﬂi ng 5 EP 0 464 604 B1 functional

group identification value. The | R determ nati ons were enm
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ConpoundsJ_J;Q;@ representative procedures for preparation of synthetic
i nt er medi setyepﬁredfﬁﬁmmca%n dfitheafEndral misthed, biherFamuOC@apasidoire Batilyrbtaibaldey. e
gi @ her ei nbel ow. Myst starting materials and certain internediates (e.g.
For msb aEkdmpred V conpounds), are either commercially avail able or
procedures for their synthesis are readily available in the chem cal

| i t er at GiChlowinticienB-prgpioticedcd f ul | uti lization by one skilled i n the art of

organic 15 synthetic chem stry ounds of Fornula 11 le 1 20

Gen&f al MIhpewde eomm«ﬂsehrﬁdetpeapye {SeAfPecotiyt pagtate-CH. Cle) to give ve e e cotpcund
40 as a beige solid, m.p. 100-102°C: Yield = 4 (neat) 3435, 1695 cm™"'; "Hnmr (200 MHz, GCDCls) & 8.00

(br s, 1H), 7.56 (d, J=1.8 Hz, 1H), 7.27 (d, J 87 Hz, 1H), 7.15 (dd, J=8.6, 1.9 Hz, 1H), 7.05 (d, J=23 Hz,
1H), 3.07 (t, J=75 Hz, 2H), 2.75 (t, J=7.4 Hz, 2H).

Example 3

6-Fluoroindole-3-propionic acid

The crude product was chromatographed (Si02/20% hexane-ethyl acetate) to give the title compound

as a beige solid, m.p. 98-102°C: Yield =23%, IR (neat) 3400, 1687 cm™"; 'Hnmr (200 MHz, CDCls) & 7.97

50 (brs, 1H), 7.50 (dd, J=8.7, 5.4 Hz, 1H), 7.07-6.99 (m, 2H), 6.89 (dt, J=9.5, 2.2 Hz, 1H), 3.08 (t, J=7.5 Hz,
2H), 2.76 (t, J=7.4 Hz, 2H).

56 .

*H.E. Johnson and D.G. Crosby, J. Org. Chem., 25, 569(1969.
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£ i ' [l 4
A nodification. of a procedure reported by Johnson[err] for the preparation
of 1 ndole-3-propionic acid was used. 25 Thus, a solution of
5-fluoroindole (1.35 g, 0.010 nolgPoiseq 6ds 1L of acetic acid containing
acrylic acid (1.5 nL, 0.022 nole) and acetic anhydride (1.9 nL, 0.02 nvole)
was heated (oil bath) at [err] under Ar for 5 days. The volatiles were then
renoved Exemplectio and the residue was taken up in 3N NaCH. |[nsol uble
material was renoved by filtration and the filtrate was acidified with
conc. HCE&!!M&&MMM with [err]. The organrc extract was drred
(Na2SO4) and evaporated to lve t he pr oduc

il e e

2H) 2 7 = 7.6 Hz, By approprrate rmdrfrcatron of t he general
nmet hodb %;( g:orrrul a ll corrpounds are readily obtainable. 36 Exanple 2
5-Chl o =3-propionic acid The crude product was chromat ographed

([err]/5123Qr(2yﬁ{dgli3 phidk&s CH2Cl 2) to give the title conpound 40 as a
bei ge soh—a—rrrp——fg%—mz—c: Yiel d=41% IR (neat) 3435, 1695 [err];

[err] Hint  (3RQQrdiliét was greparad by 1-hendyiiftidle(datording td e, gorlerd Drotdliure] Frib. o&dblmateﬂiél-l)
7 27 (1€| was Ghromatbyrapfdd) (Si07/10:30% ekbly! adstefie-ibxank) 8 ghig a sdlid) m.p711031Z°@; YISId25Z%6:HR, 1
07 (febt) 168D5TmT"; Sinkiz (20@ MHz, CDCEDS §13 (1, =26 HzA2HHi2,78 ) =7.5Hakdl. e 3 45

6- ?sl-*uor oi ndol e- 3-propionic acid The crude product was chromat ographed
([err]/ 2@pnbeaxdad FermulplViacet ate) to give the title conpound as a beige
soliid, mp. 98-102 C Yield = 23% IR (neat) 3400, 1687 [err]; [err]Hnnr
(200 Mmeiz Exgepta§) [err] 7.97 so (br s, 1H), 7.50 (dd, J=8.7, 5.4 Hz, 1H),
707699(m 2H), 6.89 (dt, J =9.5, 2.2 H 1H), 3.09 (t, J—75Hz 2H) ,

2.76 (t, MWMEQXMJOMSW and D.G Croshy, J. Og.

C?Emhy|2|5nd5 o& f{ﬁﬁlﬁp@ 11 4 mip Ei mEzé of o tetrah éfofuran at 5-10°C under Ar

rojn, ionic ac tl|1'; &ﬂr Jrom
1- et hﬁs mr%t XS % H d %ﬂiirgd 909,{,\{ ra égrélﬂaé 5\
p [er él atl hea cg(%@ umm ol &#Q%s
ea tio a

éd@ th c @by seqlﬁn a(ﬁﬁon dtts mét of]-ﬁzd. @:5 nﬁ.—gf

. 18 % Bt rnhn fiday .5 & e mikldle wde théh Giluted I .ethylHicetaidYiried 10
Exarfpl £ QMascﬁ?%ydvada&wdeo Goddd (]’dilb@@rb&w acnsi;hthemaa@sbu@ {SIOWECH, Pk-efflaedlaté £ DT
1- benzy| ifstaddené product {ong mbOe3td)as SEHIE IFBned)r 3320 dsa3em=T hienne (200 MHZR CRCEI )3 7.985
was chr onetarppb®rlad (ng2r) 7.09 3094 e HhyiH), o2 tdat k=die .ame) 1H),3.1i (v =84 sial 2H),
m p. 110-Zeeny J=7.5Hel2H), 205288 (v, BHX na&d)s, 1805 [err]; [err] Hnm (200 MHz,
[er\__}) [err] 3.13 (t, J=7.6 Hz, 2H), 2.78 (t, J=7.5 Hz, 2H).

Example 7

5-Chloro-3-(3-hydroxypropyl)indole

N The title compound was prepared according to the general procedure to give a light brown oil which
40 was used without further purification: Yield=96%; IR (neat) 3430, 3300, 1462 cm™".

Example 8

8-Fluoro-3-(3-hydroxypropyl)indole

The product was prepared according to the general procedure, except that the reaction was run at room
temperature for 5 h. Standard work-up gave the title compound as a light brown gum: Yield =90%; IR (neat)
3420, 1630 cm™'.

so0 Example 9

1-Ethyl-3-(3-hydroxypropyl)indole

The reaction was done at room temperature for 18 h, according to the general procedure. The title
55 compound was obtained as a light brown oil: Yield=90%; IR (neat) 3360 cm™'.



Conpounds of Forrrul a VI 20 Exanple 6 General Met hod:

5- Fl uor o- 3- ( 3- hydr oxypropyl )i ndol e To a suspension of Li AlH4 (433 ny, 11.4
mmol) in 20 nL of dry tetrahydr &@&ur464 688 B3- 10 C under Ar 25 was added a
solution of 5-fluoroindole-3-propionic acid (1.179 g, 5.7 mmol) in 5 nL of
tetrahydrofuran. After 10 mn the cooling bath was renoved and the m xture
was st iPegee 19 roomtenperature for 30 mn and finally it was heated to

refl ux I@r I?g gg n. The E_eﬁulti ng gumy nixture was allowed to cool to room
t enper at- =T 0 action was quenched by the sequentlal addltlon
of 0,5 %0 NaOH sol ution and

[err. le% reL“[%rr hes e oL a?r]n'" e Prf’v'?"s g XWW%m AR We e g?'ﬁ’f%"fﬂﬁ %/é‘ﬂd 3P 7(5I\ﬁSO4)

and evapor at ed’ to(e ve a yellowgreen oil. Flash chromatography .
([err] -s&hyb 1pcetate= 2:1) afforded the product (918 ng, 83% as an oil: IR
(neat)?zrz%—lSSS[err] [err]HAnr (200 MHz, [err]) [err] 7.94 (br s, 1 H),

728,0732|Qet(, PiPhrox ikdde J =2.4 Hz, 1 H), 6.92 (dt, J =9.1, 2.5 Hz, 1
H, 3.7 ({mj@hbh@?zH)280(tJ-75Hz 2H) , 202188(m2H)
1.33 (br She rdddlion w3 doveddbItestrifedtin (HE |geeRat BrofedurE YatEdpKNRTHORY bldnBtida laflor Titfngt 1 L1 €
conpourfor Mast reomemperatura CSindak Warkiup ghvea gURMWAICA addéheshiaibyiaphetl G5iQ1 /01 CR-otnyO Nt
br own cicktatah 2:¢) 1o 4o tha Sitlerdafount i@ sitrupt VibIt B 69% ;)R (nisht) $5a0,13000 cmr.el d= 96% IR
(neats) 3430, 3300, 1462 [err]. Exanple 8 6-Fl uoro-3-(3-hydroxypropyl)indol e
45; The Bxpmpleit2 was prepared according to the general procedure, except that
the reaction was run at roomtenperature for 5 h. Standard work-up gave the

title ﬂﬁqﬂtﬂjﬁﬁﬂ@éﬂéﬂﬂ.@ht br own gum Yi el d= 90% | R (neat) 3420, 1630

e S é?‘?p%’ ﬂ?,,ggfh 528 o o T PO, 01 8 O Foane Gt A cBrSeeeAM®.  Th
d f ‘l n e
tlotn Ieeat§§a &? 'B")a‘i‘?"‘ﬁ'“'f‘q ? g i (LO0glefilpr Sgoanditionwasneqt )

le-8-
3360 [ com Iete ) rea E% 51?% ch time t ?ne mixture was cooled to 0°C and
1- Ben Ilowe }oﬁﬁap OéTh L), a al!y aggl ?"8' w%dée 9dr§H Trg equont he
previg 0 S@wmé g, rﬁ (\./e‘ﬁtr e uc% i or%jsgjt: 5:5{ grS?Qoﬁmee'?ﬂmed 74 el d=
100% | Aneat) 3340 [ er rﬁ‘ | 5 |
2- Met hyI -(3- hydroxypropyl )i ndoI e The reacti on was done as described in
t he germe&mpie p3 Ocedure, except that it was quenched after stirring for 1 h
at roomtenperature. Standard work-up gave a gum which was chromat ographed
([ er %] -schtwopd-3-@dwtiratyetnyliiddlp t o give the title conmpound as a syrup: Yield=
59% IR (neat) 3540, 3400 [err]. 15
To a suspension of LiAlH, (8.60 g, 0.23 mole) in 400 mL of dry THF was added S5-fluoro-3-
indoleglyoxylic acid ethyl ester (13.50 g, 0.057 mole) portionwise at room temperature. Preparation of this
LJ ester intermediate is given hereinbelow. The mixture was heated to reflux under Ar for 1 h and was then
3 cooled at 0°C and quenched according to the method of Fieser (Fieser and Fieser, "Reagents for Organic
Synthesis"”, Vol. 1, pg. 584). The resulting slurry was filtered and the filter cake was washed with THF. The
filirate was dried (Na2S04) and evaporated to give the product (10.00 g, 100%) as a yellow oil. It was used
\‘.K as such without further purification; IR (neat) 3420 cm™". "Hnmr (80 MHz, CDCla). 5: 7.73 (br s, 1H), 7.1-6.4
i (m, 4H), 3.57 (1, J=8 Hz, 2H), 2.66 (t, J=8 Hz, 2H), 1.20 (br s, 1H).

40
5-Fluoro-3-indoleglyoxylic acid sthyl ester

To a solution of 5-fluoroindole (7.35 g, 0.054 mole) in 75 mL of anhydrous ether was added oxalyl
chloride (5.60 mL, 0.064 mole) dropwise at 0°C under Ar.
45 The yellow suspension was Stirred at 0°C for 1 1/2 h and then the solid was collected by filtration and
dried in vacuo to give S-fluoro-3-indoleglyoxylyl chloride (12.0 g, 100%) as a yellow solid; IR (neat) 1765,
1627 cm™".

Compounds of Formula V
50
~ Example 14

General Method: 5-Fluoro-3-(3-p-toluenesuIfonyloxypropyl)indole

55 To a solution of 5-fluoro-3-(3-hydroxypropyl)indole (817 mg, 4.75 mmol) in 20 mL of CH2Cl. at 0°C
under Ar was added triethylamine (728 uL, 5.23 mmol), followed by a solution of p-toluenesulfonyi chloride
(994 mg, 5.23 mmol) in 5 mL of CH2Cl2 and then a catalytic amount of 4-dimethylaminopyridine (59 mg,
0.48 mmol). The reaction mixture was stirred at 0°C for 30 min and then at room temperature for 1 1/2 h.

8



LS ‘ i R
Exanpl e 12 3-(2-hydroxyethyl)-1 Hindole 20 To a stirred suspension
of [err]" (3.24 g) in THF (200 nL) at [err] and under N2 at nbsphere was
added dropwi se a THF sol ution (5 pbassesE®i ni ng i ndol e-3-acetic acid (10.0
g). After the addition was conplete, the reaction was heated at reflux for
3 h, after which tinme the mxture was cooled to 0 C and water (3.3 nl)
added, f EYaPoiAkRd ohipe Thdwafatigsed By chrematographici(Stz/¢4k ¢la) obitiel residumgeve aaurerThé Gurd
mL) . The “A%irkani ypin wiler and| thesy 1Ry soluiien whredilief wilh hexaectnficant ol sopdrates. Pddition of The

organi c FH unteof EHaGsries] "ﬁé’(f”"&P’? gidha,@ilend svstgiizaton of thprOftm Blorage atj-20sCesid  and
concentr Moy P'fgqgé’ @g%ﬂ-é—“ﬂ the produc (23#% I;g ﬁ‘ﬁj'éﬂe@“sw

° 8%, 9 % 'F‘o* &126 Wt it Pete &T’?q bl% » 81 ¢ Singse
;ufSPﬁgflo? n%lo ed! aC| glﬁ)y ‘Eg’t er 2('1@ é (sos%g%g %‘F ) 72 62

portionw se at roomterrperature Preparation of this ester internmediate is
gi ven heggipRelsow. The m xture was heated to reflux under Ar for 1 h and
was then=35 tuoled at 0 * C and quenched according to the nethod of Fieser
(Fi eser grdliofol Loluend2aifsd SrobyBingdy gani ¢ Synt hesis", Vol. 1, pg. 584). The
resul ti ngﬁl’ﬁ%’f%@i‘%—me filter cake was washed with THF. The
filtrate wase diudegroddst S O rontitgrapheaSiobiRl abdlatéihekghel=NA) R MAURS title LOmP&ING .
100%) 18 asia yatitl,\nDpy 80488  C: Ivleldw@6% LIRGtbath 3443 L13b0, M7skkatt, further purification; IR
(neat) 3420 [err]Hnnmr (80 MHz, [err]). [err]: 7.73 (br s, 1H), 7.1-6.4 (m
3.5Fxeple 18 = 8 Hz, 2H), 2.66 (t, J =8 Hz, 2H), 1.20 (br s, 1H. 40
5- Fl uor o- 3-i ndol egl yoxylic acid ethyl ester To a solution of 5-fluoroindole
(7,35 g, Gﬁ'UM@(WWﬁ"QSHfOVHOXMMMMIydrOUS et her vvas added oxal yl chloride
(5.602%., Q.064 nole) dropvm se at 0 * C under Ar. The yel | ow
suspensi on MASde | F°F$‘tﬂ wag c ’Q’P?t;g'?pﬂ?d 510/19-3p7% iy ?‘H@H’ 'Wi’ée)s*SIQ“’G the, tivle com-
col | ect e8°LB97aT 1 9 Yeld 5% oy nggth 0 1P HAR T o gi ve
5-fl uoroES | pd@l egl yoxylyl chloride (12.0 g, 100% as a yellow solid; IR

(neat)51 27 [err]. Conpounds of Formula V 50 Exanple 14 Gener al
Met ho - 3- b &3 -Hd&onyloxypropyl)lndole 55 To a
solutlon < pyl )i ndol e (917 nmg, 4.75 mmol) in 20 nL

of [err] atmpb @r‘hﬁd pr%ﬂﬁas%tur%wﬁ%ﬁj arfd’ th@é-.?é’rh 1 Jﬁt&%@ ar”!'-eva&ra?e% tmé t)x? )

f ol I owedtfeYcompsil B 4rdh: Bdia PadeR IRIGERSIA6, PlcmsS 994
5 m @f [err] and then a catal'ytic anount of 4-dimethyl ani nopyr|d| ne (59

nmy, O.48cxample)ts The reaction m xture was stirred at [err] for 30 mn and
then at roomtenperature for 1 1/2 h. 8 EP 0 464 604 Bl Evaporation of

t he m xt tHE®hYIFBBpacisdednijongbxypiopimdsi@aphy ([err]) of the residue gave a gum
The_gum was taken up in ether and then the solution was diluted with hexane
unt il s&an oiThe swde patest was \chiintatagrapieed (8i0s/ethy! lacelavwhaxénesfl 1) ®rgive theettlstcompound

di ssol ut poen Qf Yielthw7734; IR tapal 13b54178lcm™2at i on of the product. Storage at -20 *

C and E le 19
{ : Xampie
(,  Example19

in

40 3-(3-Bromopropyl)-1H-indole

Phosphorus tribromide (17.4 g) in EtO )30 mL) was added dropwise t0 a EtzQ solution (100 mL)
containing 3-(3-hydroxypropyl)indole (VI; 7.5 g) at 0°C with stirring and under N> atmosphere. After the
addition was complete, the reaction was allowed to warm to 23°C and continuously stirred for 16 h. At the

45 ond of this time, the reaction was cooled to 0°C and ice (ca. 25 mL) added portionwise and stirred an
additional 2 h. The organic phase was separated from the aqueous phase and the aqueous layer extracted
with EO. The combined organic phases were washed with sat. NaCl solution, dried with MgSOQ,, filtered,
and concentrated under reduced pressure to afford 3-(3-bromopropyl)indole (V; 1.51 g; 15%).

s0 Example 20

5-Fluoro-3-(2-bromosthyl)indole

To a solution of 5-fluoro-3-(2-hydroxyethyl)indole (10.3 g, 0.056 mole) and CBr. (24.8 g, 0.073 mole) in

55 100 mL of dry acetonitrile at 0°C under Ar was added a solution of triphenylphosphine (19.8 g, 0.073 mole)
in 200 mL of dry acetonitrile. The mixture was stirred at 0°C for 1 h and then at room temperature for 2 h.
The resulting mixture was evaporated and the residue was chromatographed (SiOa/ethyl acetate-hexane =

1:4) to give the product (8.50 g, 61%) as a brown solid; IR (neat) 3440 cm~*; 'Hnmr (80 MHz, CDCls) &:

9



then filtration and drying of the residue in vacuo gave the product (1.378
g, 84% ‘as fluffy white needles: 5 mp. 99 C IR ([err]) 3470, 1360, 1178
[err]HAnr (200 MHz, [err]) [err EPD 43 ¢oB1s, 1H), 7.61 (d, J=8.4 Hz, 2H),.
7.30 (d, J =8.4 Hz, 2H), 7.27-7.20 (m 1H), 7.08 (dd, J = 9.6, 2.6 Hz, 1
H, 6.96-6.94 (m 1 H), 6.88 (dd, J =9.0, 2.5 Hz, 1H), 4.06 (t, J=6.2 Hz,
2H), 2.7% (pus, 11), Z15-857H, 49)-.53-3824m, 3H), 313104 M. 2B (dq, J =7.2, 6.2 Hz, 2H).
10 Exar’rgl e 15 5-Chl oro- 3-(3-p-tol uenesul fonyl oxypropyl )i ndol e The cr ude

pr oduct Cempeundp eyl aphed ([err]/ethyl acetate-hexane =1:1) to give the
t|tIe o ound 15 as a solid, mp. 80-83 C Yield =80% IR (neat) 3442,
1350% 1'.%{5—%1

6- Fl uor 3--toJ ue sulfo e ropyl)| ndol e 20 The crude product was
chromate SEUSTUL LS L M chtate hexane) to give the title com

pound as %5' Q Jm Xfp%e z.n§ 8/940 R4 Pnc?zf‘&@ o8 P Pwas hdded dkpl acﬁ&a(wéoe 17
25 1, Mﬁb}s kiiiig SLHESE LI i 3 ol B ﬁdeg@ 59%

Wa d\.oﬁﬁv@@éonﬁoﬂ% tF r%ac'inHrPﬁésﬂ@Lt@J‘Lt e‘dleéf ﬁﬁ‘ﬁ n WHERRERER
g| ve t héhdbr rbduBed-ESRG Bk RS re8iBueli solve‘éhr?bﬁtca&ﬁ%xnhﬁedMﬁ%"/) NaHERP) andlﬂJﬁTdieer r]
30 Exangyficlghade whe labidd dit &z 04| Ahdie) &hd! | chrBMtaRY YimaéPistckd Glssure3 Ssilica gell NE
crude péhersiiatlralpyS(CESEI0 IMRIOPINHR{OIME 02:6:0.8)1 df liHeCddidtntrals eftordel IN@BR G ESB.134) 1) redtO Ji Ve
t he td thent oDIAP basad1.@g) with effiahdlic MCEdnd 2ry€idiiZatidnRrofEal)-PrbBYelded thé hydiradhiotide
Exegpl esall of M0.50 9303 *BmareQrdpy.l ) - 1H-i ndol e Phosphorus tribromde (17.4 Q)
I N~ 20 )30 nL) was added dropwise to a [err] solution (100 nL) contai ning

et

3- ( 3- hytistMejhexohpirimidinybtiperszipp -- Methed @) at 0 C with stirring and under N2
atqosphere. After the addition was conplete, the reaction was allowed to
mrﬁ%&ﬁ@'&ﬂwﬁﬁlﬂﬁ?ﬂ%ﬂgﬁﬁstirred for 16 h. At the 45 end of this tine,
t he reactlon was c rr i%e added portionw se and

e ggg:; N gw e

oe) m a i o less ime ox-
phas? 10| %al_ mo% aﬁtﬂ' for t te mo g(l;v and
Conce“t hé! .99 .nRﬁee H£tf? fo i &}r L?e (V
1.51 g; w o/éuedl QR Satrdh Mﬁ&ﬂa 091%6 il B i on
of 5-f1 4@k cﬁc20 fe%ésér é% RAtE whslih a Gusple er%dut%,ﬂn Grdt- 8 0,

0. 073 n@breilitelod a§em. Tﬂ@thﬁtpoQéler Y dibaad cuau& abd @ @he {wer Eu]d 44hd€bn Minoaemradded a
sol ukd opurifidatidnl i phenyl phosphine (19.6 ¢, 0.073 nole) in 200 nL of dry
acetonitrile. The mxture was stirred at [err] for- 1 h and then at room
t enper aB.ueeDi¢hioro-2mbthoxyhyeimideeul t i Nng m xt ure was evaporated and the residue
was chromat ographed ([err]/ethyl acetate-hexane = 1:4) to give the product
(8\50 g, 6Imgdifigd pecisiumvei Bredéchabidet, Rightes and K@tkdr) Moastsh]| Chee 96@HNEM -76 SBOENHZ ,
[errPd qurqs d. Agmixture of 4, 6-Dihydroxy-5-methoxy-pyrimidine (125.84 g, 0.887 mole), POCl; (700 mL), and
-dlethylamlme (50 mL) was refluxed for 3 hours to give a brown solution. The solution was cooled and
then the excess POCl; was removed in vacuo. Hexane (about 300 mL) was added to the residue and the
. mixture was refluxed with stirring. The hot hexane layer was decanted into a beaker, and residue treated
At two more times with hot hexane. The hexane extracts (total volume about 1 1) were concentrated in vacuo
40 to give the crude product as a white solid {(116.5 g, 73.3%). This material was recrystallized from pet ether
to give colorless needles (92.0 g + 16.51 g second crop, 93.1% total recovery).

C. 6-Chloro-5-methoxy-4-(1-piperazinyl)pyrimidine

45 Piperazine (30 g) was dissolved in water (150 mL) and then solid 4,6-Dichloro-5-methoxypyrimidine
“(10.00 g, §5.8 mmol) was added. The mixture was vigorously stirred for 2 hr at room temperature during
which the 4,6-Dichloro-5-methoxypyrimidine dissolved. The product was exiracted from the aqueous
reaction mixture with methylene chloride (yield 12.67 g, 99.2%). A sample (5 g) of the crude product was
chromatographed on silica gel using a gradient of 20-40% methanol/ethyl acetate as the eluent. The

50 product was then dissolved in acetonitrile and concentrated HCl added to give the salt as a white powder
which was dried in vacuo to give the analytical sample (4.0 g, m.p.: 169-173 ° C bubbles).

Anal. Calcd for CoHi3NyOC1 » 1.5 HCl » 0.2 H20

56 C, 37.67; H, 5.24; N, 19.53 H.0; 1.26
Found: C, 37.63; H, 4.99; N, 19.46 H20; 1.47

10



EP D 464 604 Bl 7.75 (br s, 1H), 7.15- 6. 57 (m 4H), 3.53-3.32 (m 2H),
3.17-2.94 (m 2H). Corrpounds of Formula Il 5 Exanple 21

1- (5- Met hoxy- 4- pyri m di nyl ) pi per &f nd64 604\t hod 1 To a sol uti on of

pi perazine (38.40 g, 0.45 nole) in CH3CN (225 nL) was added dropw se a
[err] (100 10 m_) sol utlon contal ning 4-chloro-5-nmet hoxypyrimdine (6.45 g,

0. 04 nol L 1Y °at m)sphere After the addition was conplete
the reacti q:n err 75 h. The reaction was concentrat ed
under r eEIn ug "m "f%?n%;é ‘%“l‘?ﬁig "d""Qs'BI"’\/EjiIr qt?ﬁ"'l%\d{%:‘a%%ﬂ? f’gt?fw?fr{;g
with 5 ed
and cosr{c gf u" ht §'§§I °o‘;5t‘:§f'$%§ 1S év ?'WJ 'E dpﬁ’ s|
[err]; h?a téPrT erta é ||t j P

ment of ©hgb @&ﬁ'ct ﬁ&io‘%r &\ m% aeex? Iea ith Ildm upon
Et OH/ i - Peelding| €566 @1 HA?T deue& b&ki&lﬁx% irbhr st ﬂa oHitrile,
207- [ @5 hnd chnéentraik S 4ot 1Pprbd ggﬁhtg 'tH&)HrddQétQ@ Eﬂrﬁuhﬂﬁwaer n d d/ (43

4, 6- Di hy g4.0% froracfifaé preduep . Bigions- ¢, modi fi ed proced ure o

Ri chter, and Klotzer, Mpnatsh. Chem 96(6), 1661-76 (1965) was used

Absol ut eExasiplesa2ol| (1.0 1) was added with ice bath cooling to sodium

nmet hoxide (175 g, 3.24 nole) in a 3 L round bottom flask. Wen the m xture
had ca®l éb-Meshdxpd-pyrinkiciny)f2enatyjpipdiagiad kWethocet hox- 25 ynml onate (162. 14 g,
1.00 nol e) was added, and then solid formam di ne acetate (104.11 g, 1.00
molé) was dd@ixtyre of Remethyipingragine,(22.74 g 9.2&holp)and Hechlowes-hethday-imid®® (B0 ID.L8,
and t hen™MPlak yaphegted jgra Rarmbanb at #PQs Crfos .5 heThaeactionoistrejwas dissatybd in@H26k abdt h
ang_+t hen®tarivkih 53¢ 'e"ﬂ”%l a"(’ deuTh“’S’Siﬂ"'ﬁE aswags drigd i (100 filterad angl gengentratdh s
stron§fy ;5’8&9 | W&?%NV&' £3:7:0-8r d dhe conestsaRied

reﬁ Erpmatqqﬁp
in cold p@)ﬁﬁs I_q@%g %’I?E‘% ‘mi'%g"f tTTﬁle (j?%{/ ’929?43 HGt jgpd Gprstelizalon Ii9BY - was
dried in vacuo ( o hgrootinias gaft of I R4S @93 1" A WP But further 30
purifica =~ | 0 m dine A nodified procedure of
Br etsgpn“%t“ <y fidhh! pﬁe.lzljﬁéﬁ e G 96(6), 1661-76 (1965),
35 was useqk sofutibh %t !é-rn%tl@fplpdraﬁneD&by if%0htor 1105 LhL9 XWes ¥4, Iﬁ;zs%hd A8 ro%*
0. 887 NMDnGthoxybydimidine (868 g,Md7)o mnﬂ&ﬂm'ﬁ&bc@dtﬁé lé\ﬁ(\llé?ﬁﬁq{hb ﬁgg
for 3 hoes hydogdhation ndRIE4IN SQheIEAtNRt, thb\Hodel wslmcteasrom@d mﬂat@wﬂ, Qﬂ the
excess [ BiergxiravesSweteconvedtiatbdlin watublGind e Xaidide ¢a@KigbioRQiksidd)to Yidsa ek el (548 gt he
resi dae 94R%)t Mas oif whsidiesowad i adeloixidandi dohcedfrdtéd’ HOIGadddd® 0@ the SR WBich JYET
was decaretrgstalizad dom HFEQk and, driadi th vaegd thugivet thee produtt his\® whits Eowkder (8.2 34 thlp. Fest
hexane. T88&Chexane extracts (total volume about 1 1) were concentrated in
vacuo 40 to give the crude product as a white solid (116.5 g, 73.3%. This

meler i al ByviBeparationof Eerabip | Preductsr om pet et her to give col orl ess needles (92.0
g + 1& 51 % second crop, 93.1%total recovery). C

@nu

6- Chl or of oxy-4-(1-pi perazi nyl ) pyri m di ne 45 Pi perazine (30 g) was
di ssol ve N \\a ( . and then solid 4, 6-Di chl oro-5-net hoxypyri m di ne
(1Q/00 gFEEgel a2V LY "-e-'-‘ Iously stirred for 2 hr

-

=

at ro te I W :)V[Im I he
di SSOP‘{/nGQLetO EJ%M&.{% oglé:-'u?g;;%ﬁ Hﬁeﬁ% y’lox r ' er é}a1 ggt?(' r§) in . gérnlr Wi th
met hyl enﬁm@lrl rﬂfdu (E:&{a e
product ¥R, T RERG GhiRiE eﬂs ybiahi am oS! wsshéd 912 ﬂgd
met hanol évapdratdd 8 GRE ati@mABladn Broflatd@Bbhy (Si bﬁetﬁs@ acatdt é{ﬁdnolw@§5)t
acet omd t the bedin®.66 @N4Bes) tas alcachebiChandE@e (200 MHzY €DEI)8 83akd, 11@S8.60 MY, Ui\, Repwder
(br s, 1H), 7.32-7.20 (m, 2H), 7.03 (d, J=1.7 Hz, 1H), 6.94 (dt, J=9.1, 2.3 Hz, 1H), 4.30-4.16 (m, 2H), 3.85
(s, 3H), 3.42-3.28 (m, 1H), 3.10-2.64 (m, 5H), 2.61-2.28 (m, 3H), 1.96-1.82 (m, 2H), 1.07 (d, J=6.2 Hz, 3H).
The foam was taken up in ethanol and treated with excess ethanolic HCI to give a white precipitate. The
solid was filtered and washed with ether to give 0.6 g of .a white solid. Recrystallization from methanol-ether
50 gave the hydrochloride (0.58 g) as fluffy white crystals: m.p. 204 *C (dec); IR (KBr) 3410, 1633, 1550 cm™";
"Hnmr (200 mHZ, ds-DMSQ) 5.11.62 (br s, 1H), 11.00 (br s, 1H), 8.64 (s, 1H), 8.20 (s, 1H), 7.35-7.29 (m,
3H), 8.90 (dt, J=9.3, 2.4 Hz, 1H), 4.92-4.78 (m, 2H), 3.90 (s, 3H), 3.85-3.04 (m, 9H), 2.81-2.69 (m, 2H), 2.07-
2.02 (m, 2H), 1.36 (d, J=5.7 Hz, 3H).
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whi ch was dried in vacuo to give the analytical sanple (4.0 g, mp.:
169-[err] bubbles). Anal. Calcd for [err] 55

C, 37.67; H, 5.24; N, 19. 53EP 0 464reos Bfound: C, 37.63; H 4.99;
N, 19.46 H20; 1.47 10 EP O 464 604 Bl D.

1- (5- Met hoxy-4-pyri m di nyl) pi perazi ne Pi perazine (20 g) was dissolved in
water (100 nmL) in a Pafr bom,ah @a@@grggﬁg,:ﬁsqﬂgsgcﬁ di ghl or o- 5-

met hoxypyri m di ne (5. 0p—gr—2779 ot )v I Xt ure was vigorously
stitred for 2 h at room\’_5 rlrp 208 ¢ (ﬁ:uﬁ’?%g V\Hﬂéﬁ"t e
4, 6- di chl or o- 5- net hoxy opoet i G BOLs | Hebid8: TheNsthi27y | ng bar was renoved,
catal yst (10% Pd/ C, 1. 0 g) was added to the turbid solution, and the

m xture was then hydrogenated (60 psi, 3 h) at roomtenperature. The

cat al yskxempie2¢i | tered of f and the filtrate extracted 3 tines with [err].
The [erraq extracts were dried over [err] and concentrated in vacuo to give

a cl gar3-idil4-Gofathory- *WrWﬂin)ﬂﬂiﬁﬂﬁﬂﬂﬂB{mﬂﬁLﬁmgm g, 61.7%. This crude
product was KuUgel rohr distilled (yield 3. , dlssolved in acetonitrile,
10 and cof’i‘bé‘nf “3?%6* Fl('ﬂm'%ﬁf@éﬁmt‘%‘e '%fb’|° Pf°8¥'é'"‘f°1'?e rﬁoQiLR:?t" Q§‘°‘é "?Aﬁ? - P‘owder
whi ch g“"&l‘f' S ia "%Ed'g‘ﬂ’p’ﬁi@? Fnedf & 9t ?';? "’"‘°') and
f/étghgg gTv prop was r g%wt yI acetae W hed ?snﬁ‘eqe 56 H? §o ne --

ft hich
4- ghl oryai {99%{ f kel im0 e asm% g?o..m "aﬁﬁkﬁ ’fe borb
at ~f'er rdaqibiéH of btner. hh 3 w‘é@ %E étgﬂeﬂr\‘r&ﬁ et a\@@lﬁe—%xgl%qh Y8l the rdlis ig %)

ext r act @da\Whidcrpstard: @15, ]mmsz@ruh](Ken $100,05806h0; PRAS R00\RRz, WD a%é igrrel,
filLer esbs O 16PNEEE] 115 t72d-720 (m, BRS04 (L OLEL 67, AHE 8IS (08 J = Shlzmz Ry, 3.85 (s,

chr offat graaahy Jebatsd I, 238 @ =76 HOBHY, D65 RONCEAL 48, @ 56T il eml), blool125Q], g,

78. 29 .2Hjreat ment of the base (1.0 g) with ethanolic HC and
crystallization fromi - PrO—VEtO—| yi el ded the hydrochloride salt of 11(0.45
g, 32.1% mp. 191-193 | nyI)-2- nmet hyl pi per azi ne
-- Mgthod 2 26 A sol ut'nn of S,bca UW‘(\,)%#NEMBB a in water (100 ml)
was reacted with solid|4,6- di {hedRe75. h'e@ﬁﬁbX/p r1|8f$i'd| ne (5.00 g, 27.9
mmol) in a procedure si nfquad:  0Ce8RE0: di Ve$88 o §8d |2 of Exanple 21.
After hydrogenation and filtration of the catalyst, the product was
extracted fromthe filtrate with [err]. The extracts were concentrated in
vacum, Badpibb® resi due was KUgel rohr distilled to give a clear oil (5.46 g,
30 99.8% . The oil was dissolved in acetonitrile and concentrated HC added
t o f or nd-iBtie(5MtHoxyvhpwimidivel-2methy yispierdzinglipcbpf!i-®finoroinBeléH and dried in vacuo to
give the product as a white powder (4.02 g, mp. 185- [err]. B. Preparation

of \por nul &o |a Fqlqygu@[ §-ﬂgg'o jugnes@fonyloxypropyl)-indole (0.87 g, 2.5 mmol) in 50 mL of
3- 335[ @c?gnlmtvr?é oW risnidinyYrgmgthylpiperazine (0.68 g, 3.2 mmol), Ki (0.45 g, 2.7
? r@nquand he mpglurg, wasfilyted with ethy! acetate, washed

- p| per d27eR2 tg";gg' '°"B/af’1"lﬂd?%

5-f 1 uor$z9: %% P‘f 8 g P y9ump §ighech WFP‘@B"" v §i0xathy Agptate; n 50
Tgr AR 0 <p B cotuly Bt e 0, e
(0.8 d J=9 )
gb %H)%& 1H) QH) ?fe (s, 3H), 342-329 {m, 1H), 3.06 (dd J=128, 9.0 Hz 1H)
2.96-2.34 (m, 7H), 1.971 86 (m 2H) 1.07 {(d, J=6.2 Hz, 3H).

The gum was taken up in excess ethanolic HCI and the solution was evaporated and the residue was
triturated with ether to give a beige solid. This material was precipitated from ethanol with ether to give the
hydrochloride (0.17 g) as a solid: m.p. 150 °C (dsc); IR (KBr) 3418, 1620, 1548 cm™"; 'Hnmr (200 MHz, ds-

45 DMSO) 5 11.4 (br s, 1H), 10.96 (s, 1H), 8.60 (s, 1H), 8.19 (s, 1H, 7.53 (dd, J=8.6, 5.5 Hz, 1H), 7.20 (s, 1H),
7.10 (dd, J=10.2, 2.2 Hz, 1H), 6.89-6.78 (m, 1H), 4.86-4.74 (m, 2H), 3.90 (s, 3H), 3.82-3.05 (m, 7H), 2.8-2.7
(m, 2H), 2.1-2.0 {m, 2H), 1.35 (d, J=5.3 Hz, “2H), 1.17 (d, J=6.0 Hz, 1H).

Anal. Calcd for C21Hz¢ FNs0.2HCI:2H, 0:

. C, 51.22; H, 6.55; N, 14.22.
Found: C, 51.46; H, 6.42; N, 13.93.
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mo) ) and diisopropyl ethylamne (3.48 nL, 20.0 mml) and the m xture was
heat ed t'o reflux under Ar for 20 h. The resulting m xture was diluted with
et hyl acetate, washed ([err], brigrep 640481 (Na2SO4) and evaporated to give
a foam Flash chromat ography ([err]/ethyl acetate-nmethanol = 95:5) of this
material gave 45 the product (0.65 g, 469 as a colorless foam [err]Hnnr
(200 MHz ExqmplerdP) [err] 8.32 (s, 1H), 8.00 (br s, 1H), 7.88 (br s, 1H),
7.32-7.20 (m 2 7.03 (d, J=1.7 Hz, 1H§E6.94 dt, J=9.1, 2.3 Hz, 1H),
4.30-4. 18t (5- OXy-4- B;mlplayl) mnthyl-i-pmg’azm ORYHs1-my Imdqle 10 2 64 (m 5H)

2.61-2. 28 "~ 1.96- 1 |
t aken ﬁJp in (1[n$ n n}Ob‘lfrteﬁgﬁ &é&%&ép Hg‘?ﬁ)ﬂ(?? Oam V\B.S
preci pi tﬁ‘feéon r’ffp -

2
ass%‘idf’ ol 8’ "? °" 9 of
AT B Ay :::;° Ao m%ﬂ::e °’E 5,
hydr ochl g% ;Eg% ) etge pq (RBr)
D el Ty b et p:& e
1H), 11 @5& I 31, 43%01,4( §.85 (s 534 (m 9 ogﬁ 90
(dt, J =,4963 H:2t4 29623 (rH)m) ﬂ&sél( 8Hy, lifb7 H =6.812
9H), 2.81- 2rh§9m£t6ﬂa| A takeh (b in &hé??an(i Mhe: lethuon %aﬁﬁeédd wutim-&c&ss Hﬂxano%‘i)l-m Fhe
EP 0464 edfditigloréyipithte wae ilkeed ot dried fo] givela 8did Wbich was cy&alfkdd from nidtHandi-gther tbl
15 53.15 Fefitidi the hydiachidiBe @140 g) ask 4 ¢iBahite solld; mlb 2RFC @ediXIRN(KBrE 1630, 1547 cm™;
L{ [ 4- (HwivE200 MHe: de-PIYSO)rsi 1di08 Wir )s; 1H)- §83p(e.r1adk i8rg (g, pHopge ids B=1.¥ baribl). mdelkde 10
To™d sol dEBOzofH)5. 171881 (0 3)( BL8p-67 dinuNcBa9| (5.t 13GR ¥90 BN §6-B0i (k). 2827 06 g,
3. 34 mmoPY) 3-3:2.6 (n. 1H). 365 e et BhHE 2H) &18sJ 2RICHEE 1H). _
1- (5+ met hoxy- 4- pyri m dinyl)pi perazine (0.78 g, 4.0 mml), K (0.56 g, 4.0
mmol ) 2&nd di i sopropyl et hy m.r@.c@%,@gzmso.&qcp mml) gnd the m xture was
heated to reflux under Arfor—2-1r IIIU e §IIL xtjure was diluted with
ethyl acetate, washed (H29,_ br.in 258 g :a,‘?d evaporated to give a
gum Fl ash chromat ography (F o 1ef17 IPshall = 95: 5) of this
materl2 | gave a gum whi ch was trlturated with [err]-ether. Evaporation of
t he supernatant gave a foam which solidified upon the addition of ether.
This solid was recrystallized fromethyl acetate-hexane to give the product
(0.70 g, 57% as off-white crystals: mp. 119-[err]; IR (KBr) 3190, 1580
[err]; [err]Hnm (200 WHz, [err]) [err] 8.33 (s, 1H), 8.04 (br 2, 1 H),
7.89 (s, 1H), 7.29-7.21 (m 2H), 7.04 (d, J =2.2 Hz, 1 H), 6.93 (dt, J =
9.1, 2.4 Hz, 1 H, 3.85 (s, 20 3H), 3.80 (t, J =5 Hz, 4H), 2.76 (t, J =
7.5 Hz, 2H), 2.55 (t, J =5 Hz, 4H), 2.50-2.43 (m 2H), 2.00-1.85 (m 2H).
Anal . Calcd for [err]: C, 63.47; H, 6.66; N, 18.51. Found: C, 63.89;
H, {6 66; N, 18.55. 30 Exanple 25 _
3-[ 3-[3- ( 5- Met hoxy- 4- pyri m di nyl)-2-net hyl -
- pi perazi nyl ] propyl]-6-fluoroindole To a sol ution of
6- fd.uor o- 3- ( 3- p-t ol uenesul f onyl oxypropyl )-indole (0.87 g, 2.5 nmmol) in 50
m.\of 35 acetonitrile was added
1-(5- g'ethoxy 4-pyrimdi nyl)-2-net hyl pi perazine (0.68 g, 3.2 mmol), K@ (0.45
g, 2.

1%

5

50
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mrol ) and diisopropylethylamne (3.5 nL, 20 nmol) and the m xture was
diluted with ethyl acetate, washed (H20, brine, dried ([err]) and
evaporated to give a gum Fl ashERlrasdw0ae@iaphy (Si O2/ et hyl acet at e-

met hanol 95:5 - 50:50) gave the product (0.65 g, 68% as a gum [err]Hnnr
(200 MHz, l_err ,L,err(l 8.32 (s, 1H), 8.09 (br s, 1H), 7.87 (s, 1H), 7.49
(dd, J = ¥°ing megifisatiops of theyfgregotng grocqdyegs, agditiongl Fprmuia | progiycts may)be ogtaiged. (o, J = 2
Hz, 40 1 H), 6.92-6.82 (m 1 H), 4.30-4.14 (m 2H), 3.84 (s, 3H),
3.42-3.29 (m 1H), 3.06 (dd, J = 1 18,1 9.0 Hz, 1H), 2.96-2.34 (m 7H),
1.974,1.86 (m 2H), 1.07 (d, J = 6. H, 3H). The gumwas taken up in excess
et hanolic HCl and the sol uti crvrmas IeCcmpomds ed and t he resi due was
triturated with ether to give a beige_solid. This material was precipitated

fromethanol with ether t% _give the h')l} rochl or"‘:i de (0.17 g)-as a solid: mp.

[err] (dec); IR (KBr) 34718 620,948/ exr ] rr]Hnnr (200 MHz, ds- 45
DVBQe [err] 11.4 (br s, .96’?’%‘,"\%@“, (s, 1H), 8.19 (s, 1H, 7.53
s, 1H), 7-10 (¥

(dd, J=8.6, 5.5 Hz, 1H® ) , J=10.2, 2.2 Hz, 1H),
6.89-6.78 (m 1H), 4.86-4.74 fm 2H), 3.90 (s, 3H), 3.82-3.05 (m 7H),
2.8-2.7 (m 2H), 2.1-2.0 (m 2H), 1.35 (d, J=5.3 Hz, -2H), 1.17 (d, J=6.0
Hz, 1H). 50 : I Anal . Calcd for [err]: C, 51.22;
H, 655; N, 14.22. Found: C, 51.46; H 6.42; N. 13.93. 55 12
ER O 464 604 Bl Exanple 26

3-[3-[4- (5- Met hoxy-4-pyrimdinyl)-2-methyl -1-pi perazinyl ] propyl]-1

-met hyl pndgl e 5 10 agzSol Wti orgsof g5 ° gé % Yield MP(°C)

1- et hy%’f'S-Qc%'S- p-tol uériesul ony ox;/hﬁropﬂ ) - FRdol eB(O. 75 g, 2.2 mol) in 50

nL of agetonitrile was adged &-(5stret haxy- dapyri g diggyl ) - 2- npgdaydipi per azi ne
(0.54 g,,2.6 mol), KI (0,37 g, 2 ) and di| sopr,opyl et hyl.anj,ne (3.5
m., 20 ?flm)l) and theiﬁn‘i xtHure \gvas ﬁea% tog_rmé?l u%( uggger Ar f%iﬁ 20 h. The
resultifig mxture wal di1futed®WitH et Hfl at¥%te w&&hed ([eFi9 ) brine,
drieg (err]) and evMporadted #o gHve Mef oatmted®| ash éhir omat ogepfly
([err]/gthyl acetategnmethanol y= 9§ 2) of thigomagerial gave fhe*product 10
(0.48 g, 48% as an oiI:JgerrL‘annT (200 MHz, [err]) Jerr] 8.32 z%s, 1H),
7.88 (s*® 1H), 7.58 (8, J37.8 Bz, PH), W.315%°053(nf® 3H), 4.¥3%'14 (m
2H), 3.85 (s, 3H), 3874 (1, 3k), 3-&2-2. 39s{Mep 9Obl), adl. 99- 1. 8bofaes 2H), 1. 10
(d, @ =, 6.2 Hz, 3H), ,2.96;2.34 (m._JH),. 1.97;1.86 ( 2H), 1.Q7..6d, J = 6.2
Hz, 3H):?° This materi al Wgﬂs ta e‘ﬁ lfpzi nm’et hgrneéndgt hg2 sol uti olrfqvv%azé treated
with ex¥ess ethanoli & HCIE Th8 redaftihg psctePpi fat 85 was fil¥¥8r¥d and dri ed
to givesa solid whiclh wasyg crysgt al ls-gedud r ogLgmet hanoks et her tgs9l5 afford

t he/hydrochl ori de (0. 40 as_a an off-white solid: p. [er (dec); IR
(KBr¥ 1530, 1547 [erf]; [g%rr]ﬁnmwrn (208 M7 7¥%Per 7] - o) [erH0 11.03 (br s,
1H), 8.%3 (s, 1H), 8H18 (&, 1BHF, 7A-B6 ¥d, S=Heo7 Rz, 74H), 7.38®2(#4 J = 8.0
Hz, 1H,s7.17-6.98 (@ 3H), 4578-4.67 4 2o 32893fs, 3H),13.73 (s, 3H),
3.%<3.0 (m 8H), 2.8-2.72gm 2H) 2.2-2.0 (m 1H), 1.35 (d, J=4.7 Hz, 2H),
1.18,(d% J=5.7 Hz, 1Mf. B H ¥ 5HR1cd f8F [err]:2¥ 58.40; H,
6.91; 310, 15.48. Fownd: B C u58. 3/; uH &80, 3 Ns215.3. 2531383

38 H H H H Me 5~Et0 3 53 . >230
39 H H H H Me 6-Me0 3 38 160

al ye1 salt
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35 40 4540 55 13 EP 0 464 604 Bl {Using nodifications of the foregoing
procedures, additional Forrmula | products nmay be obtained Table 1 Fornula I

Conpodngjs [err] [err] 15 Ex. No. ferr] -
n % Yield [err] 2023 EP 0 464 604 B1 H H H 5-F M
g- E/EO 3 46 [err] a) 24 : H H H

- H 5-MeO 3 ' 57 _117-122 25 | H . H
6-F H Me 5- MBiblogicaPActivitid®f Formula | CompodrRie inBibitidkof Me
E HH H Me 5- Me Gserotanin Uptak® (in vitro) 210l a) 25 27

| H H H —S5-Et O 3 >230 28
H _H H H HETEI I - T 221-224 29
H H H S H 23 5-Me0| 3 4608 200-203 30 30
H H 6-F 5-F M 24 S MeO | 3 4403 127-129 31
H H H SF H 2 5-M0|2 85 37 158- 160 32
H H H S0 M 275-HeO |3 45 835 169 35 33
H , H H H Et 2 s-me0] 3 733 210 34
H H 6-F 5-F H gg 5- MeO| 2 7%26 102- 104 35
Hlve E E a-F Me 3 5-MeO | 2 34,0 192-194 36

. He 5-MeO | 3 48, 210 37

H H H  H| H 2 6wmwo| 3 535 131-133 38
H 15 H H H Me 35-EtO |3 53 34 >230 39
Hz  H H H Me 5 6-MeO | 3 3834 160 45 a) HO salt
56 55 14 36 . 47

> 37 ' 5.85

: 20 38 134

_ 39 : 9.3
Claims

25 Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, L}, LU, NL, SE

1. A compound of Formula | or a pharmaceutically acceptable acid addition salt thereof.

a0 | RS | S R
\ (mn)n-—NCN@ N

35

40 - wherein
R' is selected from hydrogen, lower alkyl and lower alkyl meaning C1-4;
A2 and R® are independently selected from hydrogen and lower alky¥;
R3 and R* are independently selected from hydrogen, lower alkyl, lower alkoxy, lower alkylthio,
carboxamide, halogen and trifluoromethyl;
45 RS is lower alkoxy; and
n is an integer, 2 or 3.

2, The compound of claim 1 wherein R* is 5-fluoro.
s¢ 3. The compound of claim 1 wherein RS is 5-methoxy.

4. A compound according to claim 1 selected from:
1-[3-(1 ﬂ-indo|-3-yl)propyl]-4w[5-methoxy-4-pyrimidinyl)piperazine;
1-[2-(5-fluoro-1H-indol-3-yl)ethyl]-4-(5-methoxy-4-pyrimidinyl)piperazine;
55 1-[2-(5-fluoro-1 I_-I_-indol-3-yl)ethy|]-4-(5-methoxy-4-pyrimidinyl)-z-methylpiperazine;
1-[3-(5-fluoro-1 _I-_I-indol-3—y!)propyl]-4-(5-methoxy-4-pyrimidinyl)-2-methylpiperazine:
1 -[3-(5-f|uoro-1E-indoI—3-y|)propy|]-4-(5-methoxy-4-pyrimidinyl)piperazine;
4-(5-methoxy-4-pyrimidinyt)-1-[3-(1-methyl-1 ﬂ-indoI-3-y|)propyI]-2-methylpiperazine;

15



EP 0 464 604 Bl Biological Activities of Fornmula | Conpounds | nhibition of

Serotoni'n Uptake (in vitro) Ex. No. [err] (nM 23
0.03 24 0.3 %P 0464 604 B1 3.7 27
6.35 28 4.3 10

2.9 30 1.46 31 0.92 32
2. 1 33 : Blologngal @éuvikies of Formula | Compounds Inhibition of

3.1 35 1 3§eroton|n Uptake (in vitro) 4.y 37
5.85 38 13.4 20

9.3 dains 25 dains flor_the®PrHP| owing Contr XE Wl staté

DK, FR GB, IT, Li, LU] NL, SExd. A conpound obofFormula | or a
pharmaceutically accepflabl e- aced additijon salt o8hereof. BO

29
34
39

s: AT, BE, CH, DE,

[err] [err] 40 wherein [er2d is seljected fB@m hydrogén, | ower al kyl and
| ower al kyl nmeaning [efr]; [er®] and [err] are6idhdependently selected from

hydroggn and | ower al ky

and trifluoronethyl; 45 [eP}] is | omer alkd

. [errand [erf] are i4ddependen{ly sel ected from
hydr ogen, |ower al kyl, |l ower aﬁ%oxy, | ojer al kyt®t hi o, cafboxani de,

hal ogen

; and n|lis an integer, 2
or 3. 2. The conpound qf clai nPhl whereiph [err] 5-fluojo. 50 3.

The

conpound of claim1 whgrein R6 3% s 5- met hoxy. 4 A conpoumd according to

claims; selected from 1-[3-(133
H i ndol - 3-yl ) propyl ] - 4-[5-neth§%y-4-pyr nidiny@)plpera2|

e;
1- }2 (5-fluoro-1 Hindql-3-yl)gfhyl]-4-[5- nethqﬁy pyrlmidinyl)piperazine;

55
1- E2- (5-fl uoro- 1H—|ndoI-3-y|)eg5yl]-4-(5-nethon§;4-pyrinidinyl)-2-nethy|pip
eraziree; 1 39 93

-[3-(5- quoro 1H i ndol -S=ytpropytt—=—4—(S—nettoxy=2=pyrTm di nyl ) - 2- net hyl pi p
erazi ne; '

-[3-(5- quoro 1H-i ndol - 3-yl ) propyl ] - 4- (5- met hoxy- 4- pyri m di nyl ) pi per azi ne;

4m(9?h y‘ls ﬁg&g"dﬁ'\%} ?‘% éﬁ%/tﬁcthgg s&feﬁyﬁr) B, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

A compound of Formula | or a pharmaceutically acceptable acid addition salt thereof.

30 ' R4 RS 2
(CH N N‘-(J_O\ N
“ ® ® )
o ® I|L"
X
40 wherein

R' is selected from hydrogen, lower alkyl and lower alkyl meaning C1-4;
R? and R® are independently selected from hydrogen and lower alkyl;

R® and R* are independently selected from hydrogen, lower alkyl, lower alkoxy, lower alkylthio,

carboxamide, halogen and trifluoromethyl;
45 RS is lower alkoxy; and
n is an integer, 2 or 3.

2. The compound of claim 1 wherein R* is 5-fluoro.
s0 3. The compound of claim 1 wherein RS is 5-methoxy.

4. A compound according to claim 1 selected from:
1-[3-(1 H-|ndo|-3-yl)propyl]-4-[5-methoxy-4-pynmldlnyl)plperazme,
1-[2-(5-fluoro-1 H-mdol-3-yl)ethyl]—4-(5-methoxy-4-pyr|m|dinyl)plperazme,
65 1-[2-(5-fluoro-1H- indol-3-y|)ethyl]-4—(5-melhoxy-4-pynm|d|nyl)-2-methylp|perazine,
14 [3-(5-ﬂuoro—1_I~_I-|ndo|-3-yl)propyl]-4-(5 methoxy-4-pyrimidinyl)-2-methylpiperazine;
1-[3~(5-fluoro-1H-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)piperazine;
4-(5-methoxy-4-pyrimidiny!)-1-[3-(1-methyl-1H-indol-3-yl)propyl}-2-methylpiperazine;

* Y RO
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EP 0 464 604 Bl Bi ol ogi cal Activities of Fd‘r mul a | Conpounds I nhibition of

Ser’ot onin Uptake (in vitro) Ex. No. [err] (nM 5
23 0. 03 24Ep 0 464 604 B1 0.3 25
3.727 - 6.35 28 4 3 10
29 2.9 30 1.46 31

0.92 32 1-[3~(6-fluoro-1H-indol-3-yhpgopyil-4(§-methoxy-4-pyrimidinyl)-2-methylpipgrazing; 15
34 1-[3-(5-chloro-1 H-indtga-f_yl)gg)yﬂ-ﬂs-methoxy-4~pynmldmyl)-Z-me\g':y!Pipg@zine;

4.7 37 1-[3-(1 H'me|'3-y|)pr0pyI]-g(ﬁgget%y-4-pynmldmyl)plperazune, 20

39 13- “H""d°"3'y')p"??y%4'@ methaxy-4-pyrimidinyh2-melyioiparazine I OWI ng Contracting
Statds: AT, BEG-ehero-BH ') y”’ -mgthoxy-fpyriniqiyl) era I1 A.compound of
ip

Formia | ot FHRNE E'”' gggam::: r:zqz: el

[err] ) " is selected from
hydr ogen, Io thy”ﬁ(% ('Ii 4p" az' |Pf err] and [err] are

! L% -rm-
~ independent | e%:r% | yé:F} b ]_ hy p ine. R3 and R4 are
|ndependently se cte m y ogen ower al kyl', Iovver al koxy, | ower
al kyl t hi 0,6 3F BORARLRE cor\lﬂﬁhrﬁlg&ﬂmémﬂ dnfydnb | bl QiR BIL iayd for Ploparing’ aFEharrfacduoar

al koxy; aR@mpbshisn B andibrRBE b stad oPepssieh in 4 em@apound of claim 1 wherein R4
Is 5-fluoro. 50 3. The conpound of claim1 wherein [err] is 5-nethoxy. 4. A

CO”D@AJ nel aCghaitcdifical ContpogifiominLuritelosQb @ buiable for systemic administration to a mammalian
1- [ 3- ( 1H- inosl @bmidisiyty Jappharmydeltiodt dabienatiifomyabdut 1 yie 56 mig pfydn)apiidepressant gempound
1- ;2- ( 5- f |selecta ffokt ther chmipo@dy Lipimedhiplclaint1.( 5- met hoxy- 4- pyri mi di nyl ) pi per azi ne;
55 1-[2-(5-fluoro-1
H Lvdol 7.3-Ppdcpsstieryprgparing (18- qempdvosts o gensial formul Ief ayor_oheleifg ! 19 ber azi ne;
characterized in that
a) an indole carboxylic acid or ester of general formula If

n‘

. co.R3
25 [ 2
@‘ (CH,) a-1
: r? 3
! 1
30 R
IX
Y . wherein'R!, R2, R3, R* and n are as defined in anyone of claims 1 and 2,
35 is reacted with a pyrimidinylpiperazine of general formula i,
NN - S 3
) ’l @
N
—/ u——/
“® 11X

wherein R® and R® are as defined in anyone of claims 1 and 3,
followed by treatment with a hydride to give the product of formula I; or

60 b) an indole carboxylic acid or ester of formula Il as defined above is reacted with a reducing agent
to give the corresponding alcohol of formula IV

56

e

' |



i . 1 .
1
-[é-(5-f|uoro-1kkindoI-3-y|)propyl]-4-(5-nethoxy-4-pyrinidinyl)-z-nethylpip
erazine; 1 EP 0 464 604 B1
-[3-(5-fluoro-1Hindol - 3-yl ) propyl ] - 4- (5- met hoxy- 4- pyri m di nyl ) pi perazi ne;
4-(5-nethoxy-4-pyrinidinyl)-l-[3 (1
-nmet hyl - 1Hi ndol - 3-yl ) propyl ] -2 nethylplpera2|ne 15 * C L M S *

EP 0 464 604 Bl 1 _
-[3-(6-f|uoro 1H i ndol - 3- yI)propyI 5- net&h;x 4-pyrimdinyl)-2-nmethyl pip
yl)-2- nethylplpera2|ne

erazi ne; -[3-(5-chl oro-
4-pyrim di nyl) pi perazi ne;

H i ndof - 3- yI)propyI] 4- (5 met hoxys
1-[3-(1H i ndol - 3-yl ) propyl ] - 4- (6-net hox

1-[3-(IFLindoI 3-yl)propyl]-4-(6- nethoxynﬂ pyri m di nyl)-2- et hyl pi perazi ne;
5

[3 (5% chloro 1H i ndol - 3-yl ) propyl ] - 4f¥% nmet hoxy- 4- pyri m di nyl ) pi per azi ne;
[ 3- (5, 6- di flidhQE Gontdrtell BY Rlaction Wit PL KINAbrbin4ci§ & 1oaWig atp-ragrignk bridli Wis @)pkotondr BEt hy

| pi per azi negourer ion to give an actwated intermediate of formula V
-[3-(5, 6-difluoro-1Hindol -3-yl)propyl]-4-(5-nmethoxy-4-pyrimdinyl)pi perazi

ne, 15
iﬁ;y 4- pyri m di nyl ) pi perazi ne;
-yl

-4- (5-net

2-ethyl -1-[3-(1Hi ndol - 3- yI)propyI}

4-f€ﬂethoxy 4-pyrimdinyl)-1-[3-( Lopyl ] pi perazine and 10
4- [5 et hoxy-4-pyrimdinyl)-1-]3-( propyl ] - 2-nmet hyl pi perazi ne.
5.\Use of at |east one conpound c| , ap¥one of clains 1 to 4 for
prepar*ng a pharmaceutical conpo®ition f¥r aneliorating a state of
depression in a manmal . 15 6. A pharnmaceg®i cal conposition in unit dosage
formsuitable for systemc admnistration to a mammal i an host conprising a
pharmaceutical carrier and from about 1Yo 500 ng of an anti depressant
conpound selected fromthe conmpounds clained in claiml. 7. Process for

Pr eDarﬁ ng thl?remlgp y'ﬂl@' OrIarggp fi dato&'é% saIQJvmeca%We of claims 1 to 4 20

characteri Z é& with 2 PrirhiBRbiSor&zib RPIMhIL AL dbfisdh Bl o 12 PHR of
fornul a 11

[err] [err] R 30 [err]
wher ei g [k févife foliawRg Tonttitihgetd :esanyone of clains 1 and 2, 35 is
reacted with a pyrimdinyl pi perazine of general formula III. [err]

[err] 40 #5aAWhReSI6r frépafidg @owhpbanidrd Famealadsr gl pliarmaedutically acopptalle edid edditiomsalt]
and 3, foll aeeo by treatment with a hydride to give the product of fornula

l;190r 50 b) an indole carboxylic acid or ester of fornula 11 as
def T ne# above is reacted with a reducing agent to give the correspondi ng
al cohol of formula IV 55 g r® ®*
- O - \,_((5\,
o IS N W\ =
12
b
45
wherein

R! is selected from hydrogen, lower alky! and lower alkyl meaning Ci-4;
R2 and R® are independently selected from hydrogen and lower alkyl;
50 R® and R* are independently selected from hydrogen, lower alkyl, lower alkoxy, lower alkylthio,
carboxamide, halogen and trifluoromethyl;
RE is lower alkoxy; and
nis an integer, 2 or 3
characterized in that
55
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EP .0 464 604 Bl [err] [err] [err] IV 10 which is converted by reaction wth
Y - X wherein Xis a leaving group fragnent and Y is a proton or a counter
ion to give an activated internggiose 604 Biornul a V 15

[err] 20 25 wherein [err], n are as defined above and X is a | eaving group,
which is reacted with a pyrimdinyl pi perazine of fornmula 111, as defined
above, to giweeinddiecabasrig@cid of esfepefrgghes! ormdoll Cl ai ns for the fol |l ow ng
Contracting State: ES 1. A process for preparing a conpound of Formula | or
a pharmaceutically acceptabl e aci deaddition salt thereof 35 [err] 40
[err] [err] 45jwherein [ep[d? is selected from hydrogen,
| onef al kyl and | ower al kyl meanifig~err]; RR and R5 are independently
sel ected from hydrogen and | ower I c’*z’[:enr] and [err] are
i ndependent |y sel ected from hydgodehs 8L _a kyl, | ower al koxy, | ower
al kyl t hi o, carboxam de, hal ogen and tri¥| uoronethyl; [err] is |ower alkoxy;
and r11ais an integer, 2 or 3 characteri inthat 55 17 * C L M S *
EP 0464 604 Bl a) .an.indole carboxylic acid or ester of general fornula 11
- 10 1xr R wherein [err] and n are

as defined above, is reacted with a pyrimdinyl pi perazi ne of general '

' wherein R?, R2, R3, R* and n are as defined above, is reacted with a pyrimidinylpiperazine of general

15 formula it
(W s
.- R RS
Nt l

20

HE*N N N
' \__./ N—/
% IIx

wherein R® and R® are as defined above, followed by treatment with a hydride to give the product of

formula I; or
30 b) an indole carboxylic acid or ester of formula Il as defined above is reacted with a reducing agent
to give the corresponding alcohol of formula IV

~ R ox
- @ (C“a’ a-3
k_x . R’ \ o3
40 lltt
Iv
45 which is converted by reaction with Y - X wherein X is a leaving group fragment and Y is a proton or

a counter ion to give an activated intermediate of formula V

50

66
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15,  fornula Il [err] 20 25 wherein [err] and [err] are as defined
above, fol | owed by treatment with a hydride to give the product of formula
l; or 30 b) an i ndol e carbgpyd 4éy goaigy or ester of fornmula 11 as
defined above is reacted with a reducing agent to give the correspondi ng
al cohol of formula IV 35

[err] [err] #Berein R, R2, R?, R, n are as defined above and X is a leaving group, [err] 1V 45
whi ch is conweich isdedgipd wistna pyrisridimyipingrasine of orgyla file phdeingdsabave} @ Bivp Mg RIAYeHS!
fragment andfoimilgl.a proton or a count er ion to give an activated
intermediate of formula V 50 55 [err] gerr EP 0 464 604 Bl wherein
[err] & &r e BieCogRATHA RISHIL! WPRFIE '§5 UY'®avi ng group, which is reacted

with a pyri pi eraz ne. o as defined above, to give the
pr oduct é‘f ﬁ‘?l’?“r?ﬁ%/%f’c‘f '"%mf '\ %%?%é IS h'\p ing to claim1 wherein [err] is

5-fl 5-neth 4.
A procesd e gt %[:gm [ m@ﬁg‘gé"pﬁf’, oAU ok LT s
sel eCt ed f rom| -[2= -fl ro-1H-indol 4-(5-methoxy-4 yrimidinyl)piperazine;

1-[ 3- (1H-i ndol,’

AR e BRosy-ay i T A shahdgReRms 2z ne; 1
-[2-(5-fl uoroq,

BHOHE B- r?aaale)y%rSB(rhkrémétﬁdxv%mmainﬁm&tﬁymﬂraaﬁé ) pi per azi ne;

1- [ 2- (5- f | uor @q3ls-fivoro-1H-indol-3-yl)propyll-4-(5-methoxy-4-pyrimidinyl)piperazine;
H-i ndq} - 3- yI ) aigWbthoxf-apPrini@byNaxy-(1meiii-i Hrinddyylpropdiaiemylpipbraienzi ne;
1- IL; (5- f I uor e3lignudictoi-indolplyhREEyRIE-méthd:§-4ippiiniding)-2dngiyiripeiadinay | ) - 2- met hyl pi
pe Zi ne; 1-[3-(5-chloro-1H- -indol-3-yl)propyl}-4-(5-methoxy-4-pyrimidinyl)-2-methylipiperazine;
1- [ 3- (5- f | uor e-{3tHHinddesHH)BromIHAEE-oved =44y (iBidimgipiperesines - pyri m dinyl) pi perazi ne;
4- .5+ met hoxy - AL tindble-yiigropyIH-(-Brothaxyrferytipidingl)-2-methylpiperazine ;
H i ndapb- 3-yl ) pldEeh mgHfmlpl[-ayyI)qug\@rﬁﬁqmq@oxy%pynmidrnyl)prperazme
1- [ 3- ( 6- f | uor ¢-{3tBidfyesp-3tindohdryerpRylid-(Grm Bu‘ﬁﬁﬁrPde'ﬂ!';fﬁ?‘T'?tW'ﬂﬁefﬁ?Y‘ﬁ 2- et hyl pi p
erazi ne: 1-{3-(5,8-difluoro-1H-indol- 3-yl)propy|] -4-(5-methoxy-4-pyrimidinyl)piperazine;
ethyl-1-( indol- I metho; Rpr
ée£ 2ZI( ﬁeChl or i[?ﬁéxaﬁym?dg% ?@;ﬁm ﬁ - éylﬁ)ropﬁmypandﬁv?l m di nyl ) - 2-met hyl pi
1-[3- P H- i ndof ISPy APy, §Findof SYPrORY R PN RRIRAS bi per azi ne; 1 -[3-(1
H-indol -3 yA) fos%y ol prpdrit TERHAMREYa e b BHsflbr " drit 2ok oA nps@srrazarr@stmc
1- [ 3- (5- hl atr to a ammalran host which comprises providing a pharmaceutical carrier together with
H-i ndol - EIQ)QV Qﬁf%prQSSQM rcbrﬂ?oddhd'lydlécféb %ﬁhaﬂé &podnds as defined in
-[3- (5,6 dré,],Mqro 1H—|ndo-3 yl) propyl]- (5 met hoxy- 4- pyri m di nyl) - 2- rrethy
| pi perazi ne;
1- [ 3- (5, Gidhinb K&+ rodining Gomtradtidg 3tearanl | - 4- (5- net hoxy- 4- pyri mi di nyl ) pi per az
I ne;
2- gihyl - h; [ Beérhgduid s Gbrmlay br) phagmakdutichilg Eecmblacacyaddiﬁyyrrstmﬁrdéqﬁyl ) pi per azi ne;
35 '
. R RS R‘
~ I
@ (CH)aw On
40 R: ‘ R’ \—-/ N—/
&
I

45

wherein
R! is.selected from hydrogen, lowser alkyl and lower alkyl meaning G1-4;
R2 and R® are independently selected from hydrogen and lower alkyl;
§0 R® and R* are independently selected from hydrogen, lower alkyl, lower alkoxy, lower alkylthio,
carboxamide, halogen and trifluoromethyl;
R® is lower alkoxy; and
n is an integer, 2 or 3.

55 2. The compound of claim 1 whersin R* is 5-fluoro.

3. The compound of claim 1 wherein R® is 5-methoxy.

° TR R O 1
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4-[.5- ethoxy 4- pyrlnldlnyl) 1-[3- (1FL|ndoI 3-yl) propyl ] pi perazi ne and 25
4-[5-et hoxy-4-pyrinmdinyl)-1 -[3-(1 _

H-indol - 3-yl ) propyl) - 2- met hyl pi I A process for preparing a

phar maceuti cal conposition in- uﬁﬁggégggﬁ%é}ornlsuitable for systemc

adm nistration to a mammal i an host which conprises providing a

phar macqut h ¢gthpddd dcdc@bing BERINNELeledled Rordi:r om about 1 to 500 ng of an

ant i depr essant(s-genRRLNAE )RR IESsebibiyomytihringpipearnds as defined in 30

claim 1. d ai1ns-(stm@brot1Rendbied-JnemiFys cembiyaedyriimginBpiwbezineCR 1. A conpound of
Formul a | or t1g2{symbeddadbieabhyl-eEoepbabteriading)-2dehiviearzogl t t her eof . 35
40 - s 1-{3-(5-fluoro-1H-indol-3-yl)propyl]-4-(5-frethexy-4fryrimipind2-mpiyininerpziner r | i s sel ect ed
f r om hydr ogen;134sciero-15tindpl3- \é)n"@w'ldv@mGQPMWPYWE'Q'HY')R epan% |- [err] and [err] -
are |ndepende‘r(ﬁwlhsmﬁm'@@'"ﬂfbﬁﬂh %Ewd@lﬁd")P’BW@ -mgty{pieragip: [err] and
[err] are mdeﬁéﬁn‘ﬂ’é‘ﬁt‘ dels}-detopd-4 B-ayeihery IHinyl 2SRRIV IRIRaRENe: | ower  al koxy,

| ower al kyl t Hri&6-&ord a‘i’ﬁ' %‘é”p'q%ﬂ ‘35 é'l‘?“‘ﬁﬁd“‘? f"fdl"ﬁ'b? B‘ﬁﬁ‘i"ﬁ'f}?' %5 s | ower

al kox¥; and ri1? 4! Sl a;gmlof claim1 wherein

[err] is 5 fl §r( c:"(gr%'g]‘f’%% Txyc‘fe "Eﬁ'fj y' meth . ] is 5-nethoxy. 19 *
C L{[3 (5§6l!hflu ind ﬁay@z ~(5- Zth%ky tpﬂmrq}d )§ﬁ8ﬂ§lgbé?&|n5,o claim1l

sel ect ed f

3-(5.6- -1H-indol-3-yi I]4 5-methoxy-4-pyrimidinyl)piperazine;
1-[ 3 fLH i nc ndogL“ Voot A sy y’°§¥zea (Lwa&ya yRdiihiBliribins] ) Pi per azi ne; 1
“12-(8-F1uo b‘fﬁﬁ' .dw.t.estz Ciplgi@rndardy T | m i ny| ) pi per azi ne:
1-§2- (5-f Uor&fs-u%* & imidnyt )!%(mlilnillm 4v6p5opw2 heikylpigerirel mi di nyl ) - 2- et hyl pi p

erazine; 5
- [B-( 5- 4. Uk ol bt 1bdael Bhe Sompodriararfdiyedd] in 4nylobe BletidiOx ¥ -t 4pigr prapadigny IphanBaceetichly | pi p

erazi ge; 1chndposibor tbrtdtefordting a state of depression ina mammal.

H-indol - 3-yl) propyl ] - 4- (5- met hoxy- 4- pyri m di nyl ) pi per azi ne;

4- (5 rTEtIhOX\yprdGepsy ffar mrqhalmgl 9 -ph_ar@@e@trgal composition in unit dosage form suitable for systemic

- et hy| 1 Hagmigdistratigh Wa) rfyp?hpr] bgst “quhw[ngnsg% prgw’h%a pllarmaceutlcal carrier together with

~[3- (6- f 1 udrem-abest 1riel §PQ B i Jr#ndgeprepsaat IDMES FRISSEIATORY 1S APERHRFe)2s S9MBed By 1 pi p

erazi pe; 1°|61"31(5 chl or o-

1H i ndol | ]-4-(5-neth 4- th i e . 10
1-[ gn( iHZ i ﬁy&&Fsséc?r%?p]ﬁ?%éﬁ Torr’%ox(n(ég( %[quﬂégé forrHuI?) rT%o(r]ae o{n? "Biy lF|3 grg gfl{a%ét%arl& d in
13- (3R Bl 2 v RLBRYI sl of Sl AR Tl i m ai nyl ) - et hyl pi per azi ne;

- [ 3- (50 chl or o- 1H i ndol - 3- yI)propyI] 4- (5- met hoxy- 4- pyri m di nyl) pi per azi ne;
1-[3-(5, 6-difl uoro- 1H-|ndol yI)pndpyI] 4- (5 r’rgghoxy 4-pyrimdinyl)-2-neth
yl pi per azi ne; _

1- L/(S 6-di fl uor o- 1H—|ndol 3-yl)
i ne;

2-ethyl -1-[3- (1H—|ndol 3-yl) propgP

(i:qgat hoxy 4- pyr| m d| nyl ) pi peraz
pIXy- 4- pyri m di nyl) pi perazi ne;

o/ - R
40

wherein R', R?2, R3, R* and n are as defined in anyone of clalms 1 and 2, is reacted with a
pyrlmldmylplperazme of general formula I

45

) . Rs | R‘
50 N-—/
IXT

(4]
(4]

wherein R’ and R¢ are as defined in anyone of claims 1 and 3, followed by treatment with a hydride
to give the product of formula i; or

- AN



4-[5-et hoxy-4-pyrimdinyl)-1-(3-(1Hindol -3-yl)propyl] pi perazi ne and

4-[ 5- et hoxy-4-pyrimdinyl)-1-[3-(1Hindol -3-yl)propyl ] -2-nethyl pi perazi ne.
5 Use of at |east one conpound clained in anyone of clains 1 to 4 for
preparing a pharnmaceutical 20 EPOABISO Blon for aneliorating a state of
depression in a mammal . 6. A process for preparing a pharnaceuti cal

conposi tion 'F,a'ﬂ%fo 40388 ol Jpestgnlﬂfr?ﬁ?rhul@ll b OlioninetSheRTiLreR W ith 3 ré Aokt 2

manmal i an hos GRS ESordl Y@ @ pharmaceutical carrier together
W th fron1about“@ 50 nﬁﬁ ?oan aﬁtldepressant conmpound sel ected fromthe

conmpounds as deflned in 25 claiml. 7. Process for preparing the
conpounds of general fornula | of aRyone of clains 1 to 4 characterized in
that a) an indole carboxylic acid ofly ester of°§eneral formula 11 30 35 |
40 wherein [err] and n are as defi ngé~
reacted with a pyrimdinyl pi perazi n¢ dnula 111 45 50 55
wherein [err] and [err] are as defh wohe of clainms 1 and 3,

followed by treatnent with a hydride to dl ve the product of formula I; or
20 EP 0 464 604 Bl b) an indole carboxgdic acid or ester of formula 11
as defined above is reacted with a redugjing agent to give the correspondi ng
al cohol of fornula IV [err] [err] [err]I err] 15 which is converted by
reaction with Y - X wherein Xis a leaving group fragment and Y is a proton

or a cdtnter Wﬂlgh lts%ﬁﬂl Yo an a% otnlw\l[tﬁ‘gfeq( whg;e dg?glleg\;ﬁagg Upfffgénl;gf"{ Q"d\é €8 proton or

?f claine 1 and 2, is

! eM 25 30 a counter i0| o |ve gtwgtlad fhtefife lat%% ove and X is a |eaving
group, which i's reac a pyrirm |ny pi perazine of formula Ill, as
def\jned above, to glve the product of formula 1. PatentansprUche
4
20 R x‘
(CHyY
\
2
R
r ;
25
>
v
30 wherein R', R?, R?, R4, n are as defined above and X is a leaving group, .
' which is reacted with a pyrimidinylpiperazine of formula I, as defined above, to give the product of _
formula \. .
o - Patentanspriiche

" g5 Patentanspriiche fiur folgende Vertragsstaaten AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE -

1. Verbindung der Formel | oder ein pharmazeutisch akzeptables Sdureadditionssalz davon

45

worin
R' ausgewihlt ist unter Wasserstoff, Niedrigalkyl, wobei Niedrigalkyl fiir C1—+ steht;
R2 und R® unabhéingig voneinander ausgewihit sind unter Wasserstoff und Niedrigalky!;

56 R? und R* unabhiingig voneinander ausgew#hit sind unter Wasserstoff, Niedrigalkyl, Niedrigalkoxy,
Niedrigalkyithio, Carboxamid, Halogen und Trifluormethyl; '
RS fiir Niedrigalkoxy steht; und
n fiir die ganze Zahl 2 oder 3 steht.

. A O R



SS*Patent'ansprUche fU fol gende Vertragsstaaten: AT, BE, CH DE, K, FR,
&8, IT,*Li, LU NL, SE 1. Verbindung der Fornmel | oder ein pharnmazeutisch

akzept abl es Saureadditi onssal z davon 40 4
5 R6 (1) EP 0 46404 B}, \\ N N 45
RR N' R3~~~~ 50 worin Rl ausgewghlt i st

unt er WS%@.&&{L%WNA‘% icBa Joubi rs WPBRiuoNiRelr i 0al kyl fUr Gi-4 steht; R2 und

R5 unabhangi' g vonei nander ausgewdhit sind unter Wasserstoff und

Ni edr i gad, KYbrbindRg nach ARSbru¢R 4, wabei ih ald BaRogy sghnei nander ausgewdhl t sind unter
Wasserstoff, Niedrigal kyl, Niedrigalkoxy, N edrigalkylthio, Carboxarnid,

Hal oggn under];manb uﬁuhmatsdagdn &b whnidrunisi: @ 43-(1gadeedagnpoblt-(5-methokyrt-dylimididyle
ganze Zahl peaster 3 steht. * C L M S * EP 0 464 604 Bi 2.

Ver bi ndung 1qa@EHFiudRtpindatBrylithyiMeisanetiRdy-#-ayrinddifyhrigarazint eht . 3. Ver bi ndung nach
Anspruch 1 1-{2uGkreior- Ri-infldus-ylisthy-t-fomethosy-¢hyrimidinyl)-2-methwlipippiading nach Anspruch 1,
ausgewAhl t 14i%seiuor-TH-I-B-Yhrdpnitib15-rGathpky-hpysipydiy U-2melylpgerfrsy - 4- pyri mi di nyl ) -

pi per azi n 143- {Sfjupgll_-ﬁmmp -yWpropyl}-4-(5-methoxy-4- pynmndmyl)mperazm

H- i ndol - 3- 1(3 Methgy4-paumidioyetr (B twlﬁéwi’%dlﬁ W@%‘B‘Wﬁz"‘ 1-f[2-(5-Fluor-1

{ H-ipdql-g-y I 4-nyrimi LV )
HIndOl 3 W (@ég o[' Hﬁdol-%y%%mll 4-(5-met £-4pyr@m|y)2methyplpe|¥ Pperazin; 1 -[

H o Ejyj;_[ ‘4"’328"' gﬂ'gwy "m'd' '/g%(ergat '%\plger%t hyl pi perazifl 10

H| ndoI )[
3’5(5 FI j pyri'm di nyl ) pi-per azi n;

lor-1H-
4 ‘(~5 Met hO)g 1?: . lréo %LK’ |{.§(5 tho i ldl -methylplperazm
é') o - T m&@ 0(5 tH%xy- pyn

H-i ndol - 3-34
H-{ pdol - 3 Wl -l (a%mathmémw%mnﬁh rf}}fﬂ)laera'&mm?t hyl pi perazin; 1

-[3- (% Onl Q. thoxy 4—pyr|m|d|ny|) -1{3-(1H-indol-3-yl)propyllpiperazin und

i ndol - 3- Wi—ﬁfh&ﬁ%dymd:ﬁﬁﬁymst(haxwzﬂrylmwpym -Sbthyibiperinret hy| pi perazin; 1
(1 HIndol-3-yl)propyl]-4-(6-nethoxy-4-pyrim dinyl) pi perazin; 15

- (1 &3 Ivaeh@hdudg Wenigstadp pinbr- Virtfr@lungeraalo iperd. -dpry Atisprilehienly big 4ZUh’E!!fﬁ9'|Um pessazi n;
-(5- Chlpoarmazehhsbmechutte&-zyd Yerosgeuhg eides(Bpressionszxstandeqial ipEntPINger) pi per azi n;
325, 6-D fl uor-

dol - 8- Wh?mwzﬁnwcl'ew'wmsmwuwpwas revrcyRtgipchen Neraioichng, ar gipqn auger-

- ( 5, 6- Brirt peeignetfst, umfassend einen pharmazeutischen Triger und etwa 1 bis 500 mg einer antldepressw

d
do

ol - 3- w-wwspywsmm? yler?équwy 'SA“’ﬁ?}r"PW"d’P'?‘ﬂ}'F?eﬁ|QB‘€?'%1Q’]SW“°“2‘ Ethyl -1 -[3-(1
l 3 yl ) pr opy ?j?;ﬂ mat QrO'X u(‘%npﬁfér%ura%ﬁgé"g %&?‘p nac mem c%pAnsPrUcheM is

ropyl 1 piperazin un

Et hoxy- = Y, &h leh FamiBt hyl pi per azi n.
5. Verwendung cﬂr%?lsaer??ldeef ' iﬂér?f%’%hegcﬂr el n er Ansproche 1 bis 4
zur Herstellung e| nes phar ITB.ZEUtI schen Mttels zur Ver besserung ei nes

Depf eggi onszust andes bei ei nem Sauder 25 6. hge nazeuti sches Mttel in
Dosi sel nhei tsform das zur system $chen VerabFelzchung an ei nen Sauger -

(Cﬁz)n 1
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n
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|
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45

worin R, R2, R3, R* und n wie in einem der Anspriiche 1 und 2 definiert sind,
mit einem Pyrimidinylpiperazin der allgemeinen Formel Il

(4]
(3]

) NI



A

W rt geeignet |st unf assend ei nen pharnazeutlschen Trager und etwa 1 bis
500 ng &i ner antldepreSS|v W r ksanen VErblndung di e ausgewdhlt ist unter
den Ver bi ndungen gemAB Anspruch 1. lﬁ? soa'tef fahren zur Herstel |l ung der
Ver bi ndungen der al i'genei nen For ﬁ nac ei nem der Anspriche 1 bis 4,
dadurch gekennzei chnet, daB man a) eine |Indol carbonsaure oder einen

| ndol car bonsaur eester der allgeneinen Fornel Il 4 35
R CO2R2 (CH2n- 1 40 RS 6 R
N.lI 211 45 wrin R, R2, R3, R4 undin wie in é&nemder Anspruche 1 und 2
definiert sind, mt einem Pyrimdinylpiperazin dg aligeneinen Formel 111
G0 55 s EP 0 464 604 Bi R5 6 H N'olll worin R5 und R6
wi e in einemder AnsprUche 1 und 3Ha¥fi ni Hr *'G!’ nmset zt und
anschl i efl end ei ne Behandlung mt ein drldpzu4é|nen1Produkt der For nel
| vornimt; oder b) eine w e oben deflnlerte Indolcarbonsfure oder ein we
oben definierter I ndoi car bonsaur eest er der II Fornmel Il mt einem
Redukti%nsnittel zZu den1entsprechenden AIkohoI der Formel 1V R4 CH 20 20
53 RV 30 u onn Ek;gn71~ﬂ~5~~é~ Fra Q 9%'9; %}B‘R?ﬂ:d 3 deﬂm:a;t;gl%:iﬁy\bsjﬁ und grlmslg]hlleﬂend eine
Abgangsgr uppe rﬁﬁ%& Glaoldt deﬁé.mw.s’ewn@ef.ml&nndelc&}bcﬁemtemer
steht, j;n eing él Vh\ﬁ refn@rﬁ HZHUk%%ﬁQ Q@déhkénté}%ﬁheﬁ@in%honéﬂ%ormel v
R440 R < C  H~——r——- C2 ) n 40
R\~ _ 2 R~~~~ 1 =
. 4
L/ - R GH
20 |
\ (CHz)n-1
R’ R’
26 | 1
R

v

30 _ .
umsetzt, welcher durch Reaktion mit Y - X, worin X ein Abgangsgruppenfragment bedeutet und_-Y fur
ein Proton oder ein Gegenion steht, in ein aktiviertes Zwischenprodukt der Formel V

35

40

45 _
tiberfiihrt wird, worin R!, R2, R3, R%, n wie oben definiert sind und X fiir eine Abgangsgruppe steht,
welches mit einem wie oben definierten Pyrimidinylpiperazin der Formel Il zu dem Produkt der
Formel | umgesetzt wird.

s0 Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstelilung einer Verbindung der Formel | oder eines pharmazeutisch akzeptablen
Sdureadditionssalzes davon

(5]
<

z A ) R
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R 45 UberfUhrt wird, worin RI, R2, R3, R4, n wi e oben definiert sind und X
fUr ei ne Abgangsgruppe steht, welches mt einemw e oben definierten

Pyri m di nyl pi perazin der For nel eF ¢ é&‘s&%eé? Produkt der Fornel | ungeset zt
wird. 50 PatentansprUche fU fol genﬁen ertragsstaat: ES 1. Verfahren zur
Herstel | ung ei ner Verbindung der Fornmel | oder eines pharnmazeutisch

akzept abl en Sfureadditionssal zes davon 55 23 I
1111111 111111 11111 1134 11111 * C L gsM S~ P 0 464 604 Bl 4
RR 0~~~~~ (CH2) (nj N R-A~~ 10 " R2 15
worin Rl ausgewahlt i st r Wasserstoff, N ed\igal wobei N edri gal kyl
fO G -4 steht; R2 und i(GHgdneiNgandar —atd t sind unter
Wasserstoff und N edrig R3yund R4 una ig Ei/hander ausgewahi t
sind unter Wasserstoff, \ R? N edrigal koxy, N edrigalkylthio,

Car boxamni d, Hal ogen ung?®Tri fl uBrmet hyl; 20 R6 far N edrigal koxy steht;
und n far die ganze Zahl 2 oded 3 steht, .dadcurch gekennzei chnet, daB man
a) ei'he Indol carbonsaure oder @fnen | ndol carbonsaureester der allgeneinen

Formel 11 25 R4 ~~~~~~ 2 1CO2R 30 (CHz ) n-i
30~~~ * R3 N351 | wrin R, R2, R3,
R4 und n wi e oben definiert sind, mt einemPyrimdinylpiperazin der
al | gegprei nefpid0 - Formel 111 RS

U R' ausgewahit ist unter Wasserstoff, Niedrigalkyl, wobei Niedrigalkyl fiir Cy-4 steht;

R? und R® unabhingig voneinander ausgewhit sind unter Wasserstoff und Niedrigalkyl;
R3 und R* unabhingig voneinander ausgewihit sind unter Wasserstoff, Niedrigalkyl, Niedrigalkoxy,
p— Niedrigalkylthio, Carboxamid, Halogen und Trifluormethyl;
20 R flir Niedrigalkoxy steht; und
n flir die ganze Zahl 2 oder 3 steht,
dadurch gekennzeichnet, daB man
a) eine Indolcarbonséure oder einen Indolcarbonséureester der aligemeinen Formel Il

25

4
R Co,R?
. . (CHp)p-1
30 \ \
R’ N” R’
o~ R!
35
II
worin R', R2, R3, R* und n wie oben definiert sind, mit einem Pyrimidinylpiperazin der aligemeinen
40 Formel Il '
R5 _ . 6
45
ol 3Oy
N—
III

50

worin R® und R® wie oben definiert sind, umsetzt und anschlieBend eine Behandlung mit einem

Hydrid zu einem Produkt der Formel | vornimmt; oder

b) eine wie oben definierte Indolcarbonsdure oder ein wie oben definierter Indolcarbonsiureester der
55 Formel 1l mitl einem Reduktionsmitlel zu dem entsprechenden Alkohot der Formel IV
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J , ON50 worin Rs und Rrl w e oben definiert sind, unsetzt und
anschl i efend ei ne Behandl ung mt einem Hydrid zu ei nem Produkt der Fornel |
vornimt; oder b) eine wie oben d i‘fjé&rbf?gd1ndol carbonsaure oder ein we
oben definierter Indolicarbonsaureester der 65 Fornmel 11 mt einern
Reduktionsmttel zu dern entsprechenden Al kohol der Fornel 1V 24 srC L

M S EP O 464 604 Bi R4 ORO -~~~ | R3 <
(CH2)n-1 10 . - 11V 15
unset zt, wel cher durch Reaktion mtRY - X worigdHX ein
Abgangsgr uppenf ragment bedeutet und Y.{O ein Pjoton oder ein Gegenion

steht, 4n ein aktivierteS Zw schenp koHpBi-1V 20 R 3 N
R 2 25 A\ 1 V 30 UWoerfUhrt
wird, worin R, R2, R3, R4, n we fi rg sind und X fir eine
Abgangsgr uppe steht, wel ches nit Reéi nem wi ¥ obdh definierten

Pyri m di nyl pi perazin der Fornel 111l zu d q1Produkt der Fornmel | ungeset zt

wird. 3% 2. Verbindung nach Anspruch 1, wsBbel R4 far 5-Fluor steht. 3.

Ver bi.ndung nach Anspruch 1, wobei R6 fUr 5-Methoxy steht. 40 4. Verbindung
nach Anspruch 1, ausgewahlt unter: 1-t3V1

H I ndol - 3-.yl ) propyl ] -4-(5-nmethoxy-4-pyrimdinyl)- piperazin; 1 '
-[2- (5- Fluor - 1 Ebindol o 3nseh RELAY hit ¢ kwdik ki abgshiof¥uphdRtrabimyt DeRduRe Ly fii

1- [ 2- ( 5,_ Fl uor “ein Protan oder ein Gegenion steht, in ein aktivierteS Zwischenprodukt der Eorme| \" )
H-i\adol - 3-yl ) et hyl 3-4-(5- et hoxy- 4- pyri m di nyl ) - 2-rret hyl pi per azi n;
1-[3-(5-Fluor-1
'H-kgdol-3-y|)propyi]-4-(5-nethoxy-41ﬁyrinidinyIk-Z-nethyIpiperazin; 45
1-[3-(5%Fluor-1 Hindol-3-yl)propyl] 4-(5-netho1y-4-pyrinidinyl)piperazin;
4- (5- Met hoxy-4-pyrimdinyl)-1 -[3-( R | -1

H-i ndol - 3-yl ) propyl ] - 2- met hyl pi pera 3-é§ﬁ¢?80r-1

H- i ndol - 3-yl ) propyl ] - 4- ( 5- met hoxy- 42y i dPayl ) - 2- net hyl pi per azi n;
1-[3-(5-Chlor-1 )3 r?

H- i ndol 23-yl ) propyl ] - 4- (5- net| oxy-4-pyri mldi flyl)-2-nmet hyl pi perazin; 1
-[3-(I H1Indol-3-yl)propyl]-4-(6-nmnmethoxy-4pyr imdinyl)piper-azin; 50
1-13-(1 _

H I ndol - 3-yl ) propyl ] - 4- (6- met hoxy-4-pyri m diflyl)-2-methyl pi perazin;
1-13-(5%Chlor- 1 Hindol -3-yl)propyl|-4-Y5-net hoxy-4-pyri m di nyl) pi perazin;

iberflihrt wird, worin R, R2, R3, R*, n wie oben definiert sind und X fiir eine Abgangsgruppe steht,
welches mit einem wie oben definierten Pytimidinylpiperazin der Formel Hl zu dem Produkt der
o/ Formel | umgesetzt wird. '
35 -
2. Verbindung nach Anspruch 1, wobei R* fiir 5-Fluor steht.l

k\, 3. Verbindung nach Anspruch 1, wobei R® fiir 5-Methoxy steht.

40 4. Verbindung nach Anspruch 1, ausgewadhit unter: 1-[3-(1l_-l_-lndol-3-yI)propyl]-4-[5-_methoxy-4-pyrimidinyl)-
' piperazin; : : :

1-[2-(5-Fluor-1H-indol-3-yl)ethyl]-4-(5-methoxy-4-pyrimidinyl)piperazin;
1-{2-(5-Fluor-1 H-indol-3-yh)ethyl}-4-(5-methoxy-4-pyrimidinyl)-2-methylpiperazin;
1-[3-(5-Fluor-1E-indol-3-yl)propyI']-4-(5-methoxy-4-pyrimidinyl)-z-methyIpiperazin;

45 1-[3-(5-Fluor-1H-indol-3-yl)propyl]}-4-(5-methoxy-4-pyrimidinyl)piperazin;

. 4-(5-Methoxy-ipyrimidinyl)-1 -[3-(1-methyl-1 ﬂ-indol-3-yI)propyl]-2—methylpiperazin;

1-[3-(8-Fluor-1H-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)-2-methylpiperazin;
1 -[3-(5-Ch|or-1E—indol-3-yl)propyl]-4-(5-melhoxy-4-pyrimidinyl)-2-methyIpiperazin;
1-[3-(1H-Indol-3-yl)propyl}-4-(6-methoxy-4-pyrimidinyl)piperazin;

50 1 -[3-(1ﬁ-lndol-s-yl)propyI]-4—(6-melhoxy-4-pyrimidinyl)—2-methylpiperazin;
1 -[3-(5-_Chlor- 1H-indol-3-yl)propyl}-4-(5-methoxy-4-pyrimidinyl)piperazin;
1 -[3-(5,6-Dif|u0|—'-1 _I-_!-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)-2-methy|piperazin;
1-[3-(5,6-Difluor-1 ﬂ-indol-3-yI)propyl]-4-(5-methoxy-4-pyrimidinyl)piperazin;
2-Ethyl-1-[3-(1 ﬂ-indol-3-yI)propyl]—4-(5-methoxy-4-pyrimidinyl)piperazin;

55 4-[5-Ethoxy-4-pyrimidinyl)-1-[3-(1H-indol-3-yl)propyljpiperazin und
4-[5-Ethoxy-4-pyrimidinyl)-1-[3-(1H-indol-3-yl)propyl}-2-methylpiperazin.
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A 1S

6-Di fluor-1

1 -[3- (5
H i ndol - 3-yl )propyl] 4- (5- met hoxy- 4-pyri m di nyl)-2-net hyl pi perazin; 1
-[ 3- (5,6 Difluor-1
H- i ndol - 3-y1 ) propyl ] - 4- ( 5- met hox§% 898 PMPLi ny! ) pi perazin; 2-Ethyl -i -[3-(1
H i ndoI 3-yl)propyl]-4-(5-methoxy-4-pyrimdiflyl)piperazin; 55
4- [ 5- Et ROXVarfhnidd LirMcritdi¥ig) sinbs ‘pﬁa%niz&uhk&hbrnmthts:arWs}sﬁhl@ﬁ@f&r]npdﬁea’uawsmmlsﬂﬂn
4- [ 5- Et hox Yerdor@dHuhdThdiney [Shiogbrwirl Goelghet 3t iwBiskD narBeiydn )ppdr@paglifseiidn MelglryZupimpen azi n.
25 EP Ot 6ebwedd 9 AoiBb0b mg el aktidetessivi rwirkiameih ebiblitgng e tia essisgeivahitnialz enier i g hen

M ttel s i nkerblagingsi gahvas bsbactm, betaigtertur syst em schen Ver abr ei chung an ei nen
Sfugesw rt geei gnet ist, wobei man ei nen pharmazeuti schen Trager zusamren
mt etwepPalertdrspdione Wy fotgenden YentragietpateSBi v wi r ksanen Ver bi ndung, die
ausgewahit ist unter den Verbi ndungen genf.B Ansga)r uch 1, bereitstellt. 5
Pat ent arts pivesbieung der el bavidesn Memareutised eleaptablegiRayroadglionseatidity der Formel |
oder ein pharnmazeutisch akzeptabl es Saureadditionssal z davon 10 15

(CH2) *on- N N P N R~~~~ 12 R520 . 6

| worin Rl ausgewahit isR unter WasserstofRy Niedrigal
Ni edrigal kyl for G -4 stg 25 R2 und nabha
ausgewahl t sind unter Vf J pcﬁh )edr gal k

vonei nander ausgewhi | t al Wassefsto yedr |
Ni edrlgal kyl t hi o, Carboyaw ogen und Trlfluorrret yiI; R6 fOr

Ni‘edri gal koxy steht: ugd n fUNJie danze Zahl 2 oder 3 steht. 30 2.

Ver bi ndung nach Anspruch 1, woldei R4 far 5-Fluor steht. 3. Verbindung nach

Angpruch 1, wobei R6 fOr 5- Met y steht 35 4. Verbi ndung nach Anspruch
1, auggewAhlt unt er 1-13-(1

H- | ndol - 3-yl ) propyl ] - 4- (5- net hoxy- 4- pyri m di nyl ) pi perazin; 1-(2-(5-Fluor-1
H-indol -3-yl)ethyl]-4-(5-methoxy-4-pyrimdinyl)piperazin; 1-[2-(5-Fluor-1
H- i ndol - 3- ywodiret hyl ] - 4- ( 5- met hoxy- 4- pyri m di nyl ) - 2- et hyl PI perazi n,

[ 3- (5- FI URdmusgewdhit ist unter Wasserstoff, Nledng:‘;i;d w;z?é};\h;gﬁu?alkylg)fftfx%% —|;| steht;

nded - 3- Y ppt Bpyrebhingiq Snpipanpieseysoamdhly indyiniar s %E@ zin:

[ 3- (5- FiRjoind f‘wr?%og"g sangrangerGysqemahiL gind v §Pf§i°f‘py gd 3!"5”&"'"6‘8‘P’az| n;
( 5- Vet Hisgjoakyiie. Pm’maﬁfrﬁawe" tr-Tifeomiativhy | -

|

. 4-

_Hindol - 3- ﬁ tgh perazin; 1-[3- (6 Fl uor-1

H i doI 3- j‘l f YSxy- 4- pyri mi di nyl ) - 2- net hyl pi perazin; 1
-[3- (%

H-i ndo

I
h ruch be| R* fijr 5- Fluqr steht.
I Cg yefb'"t;i ﬁy’]af 'X‘sf’g oxy H pyri él nyl ) - 2- net hyI pi perazi n;
3.  Verbindung nach Anspruch 1, wobei R® fiir 5-Methoxy steht.

wobei

vonei nander

R4 unabhangi g

Y Nledrlgalkoxy,

1-
H
1

n

p 35 4. Verbindung nach Anspruch 1, ausgewihit unter:
1-[3-(1 H-|ndol-3-yI)propyl]-4-[5-methoxy-4-pyrimidinyI)piperazin;
: 1-[2-(5-Fluor-1H-indol-3-ylethyl]-4-(5- -methoxy-4-pyrimidinyl)piperazin;
\\/ 1-[2-(5-Fluor-1 H-mdol -3-yl)ethyl]-4-(5-methoxy-4-pyrimidinyl)-2-methylpiperazin;
" 1-[3~(5-Fluor-1 H-mdol -3-yl)propyl]-4-(5- methoxy-4—pynm|dmyl)-2-methylplperazm

40 1-[3-(5- Fluor-1H indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)piperazin;

4-(5- Methoxy-4- yrimidinyl)-1-{3-(1- methyHH-|ndol—3-yl)propyl]-2-methylplperazm,
1-[3-(6-Fluor-1H-indol-3-yi)propyl]-4-(5-methoxy-4-pyrimidinyl)-2-methylpiperazin;
1-[3-(5-Chlor- 1H-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)-2-methylpiperazin;
1-[3-(1 H-Indol-§-y|)propyl]-4-(6-methoxy-4-pyrimidinyl)piperazin;

45 ' 1-[3-(1ﬁ-Indol-3-yl)propy|]-4-(6-methoxy-4-pyrimidinyl)—2-methyIpiperazin;
1-[3-(5-_0hlor-1_I-j-indol-s-y|)propyl]—4—(5—methoxy-4-pyrimidinyl)piperazin;
1-[3-(5,6-Difluor-1 _I-_l-indol-3-y|)propyl]-4-(5—methoxy-4—pyrimidinyl)-2-methylpiperazin;
1-[3-(5,6-Difluor-1 E—indol-3—y|)propy|]—4-(5-methoxy-4-pyrimidinyl)pi perazin;
2-Ethyi-1-[3-(1 ﬂ-indol-3-yl)propyI]-4-(5-methoxy-4-pyrimidiny|)pi perazin;

50 4-[5-Ethoxy-4-pyrimidinyl)-1-(3-(1H-indol-3-y)propyl]piperazin und
4-[5-Ethoxy-4-pyrimidinyl)-1-[3-(1 ﬂ-indol-s-yl)propyl]-2—methylpiperazin.

5. Verwendung wenigstens einer Verbindung nach einem der Anspriiche 1 bis 4 zur Herstellung eines
pharmazeulischen Mittels zur Verbesserung eines Depressionszustandes bei einem S&uger.
55
6. Verfahren zur Herstellung eines pharmazeutischen Mittels in Dosiseinhsitsform, das zur systemischen
Verabreichung an einen S#ugerwirt geeignet ist, wobei man einen pharmazeutischen Tréger zusammen
mit etwa 1 bis 500 mg einer antidepressiv wirksamen Verbindung, die ausgewihlt ist unter den
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1-[3-(1 FLIndoI 3-yl) propyl]-4-(6-met hoxy- 4- pyrinidinyl)piperazin; 45
1-[3-(1 HIndol-3-yl)propyl]-4-(6-nethoxy-4-pyrimdinyl)-2-methyl pi perazin;
1.‘[3‘(5 Chlor-1 464 604 BA

H i ndol -3 yI)pIropyI] 4- (5- nethoxy s pyrimdinyl)piperazin; 1
-13-(5,6 fluor-1

H-i ndol - 3- y h}bih@Rydnl getsd RrspéNOKeideyr i m di nyl ) - 2- met hyl pi per azi n;
1-[3-(5,6-Difluor-1

H-i ndol - 3r.y Mph@p Yir JHerbte(ung et \emindurein isriangethieingtl fophed &naah biném de -ARtpriiche 1bis
-[ 3- (1 H i ndpdaduetydekgpnmfayine},-dd8 ddn et hoxy- 4- pyri m di nyl ) pi perazin; 50

4- [ 5- Etshoxy- 4a)pine indvicationsgbie-oter-e(ngn (nddlcakiopsireéste dsr|agemeipsr| Fommeh b r azin und
4-[5- Et hoxy-4-pyrirnidinyl)-1 -[3-(1

H-i ndol - 3-yl ) propyl ] - 2- net hyl pi.pelgfzin. 5. dung weni gst ens ei ner
Ver bi ndung nach ei nem der AnsprUchg 1 bis 4 z rstellung ei nes

phar mazeulLi schen Mttels zur Verb ung elnF preSS|onszustandes bei

ei nem Sauger. 55 6. Verfahren zur har mazeuti schen
Mttels in Dosiseinheitsform das schen Ver abrei chung an ei nen
Saugerw rt geei gnet ist, wobei pharRr%azeutl schen Trager zusamren

mt etwa 1 bis 500 ng einer anti depressi% wi r ksanen Ver bi ndung, die

ausgewdhlt ist unter den 26 EP O 464 04 Bl Ver bi ndungen gemaB Anspruch
1 bereitstellt. 7. Verfahren zur Herstellung der Verbindungen der

al Ngenei nen Formel | nach ei nemder AnsprUche 1 bi & 4, dadurch

gekennzei chnet, daB man 5 a) eine Indol car bons’aure oder einen

| ndol car bonsaur eester der aligeneinen Fornel 11 CO2R tO

(CH2) Bg 1 R 3worin R', R, RA\R* und n wie i ethBm der Anspriiche 1 und 2 definiert sind,

RI1lI 20 mit\&Bérh PRimididihipefa3in d&ligandinen Fareelillh ei nem der Anspr Uche 1 und 2
definiert sind, mt einemPyrimdinyl p| perazin der aligeneinen Fornmel [11

Pl s | 25 30

i worin Rs und R6 wie in ei nemder AsprUche 1
unset z#5 und anschli el end ei ne Behandl Hydrid zu ei nem Produkt
der Formel | vornimmt; oder 35 b) l@i ne pben definierte

| ndol car bonsaure oder ein wie obeH Befinjerte Adol car bonsaur eest er der
Fornmel 11 mt einem Reduktionsmttel dem enP’spr echenden Al kohol der

nd 3 definiert sind,

Fornmel |V 'R4 CH 40 3 2 45
RN R R¥ - 111
worin RS und RS wie in einem der Anspriiche 1 und 3 definiert sind, umsetzt
' W, und anschlieBend eine Behandlung mit einem Hydrid zu einem Produkt der Formel I vornimmt; oder
' 35 b) eine wie oben definierte indolcarbonsédure oder ein wie oben definierter indolcarbonséureester der

Formel Il mit einem Reduktionsmittel zu dem entsprechenden Alkohol der Formel IV

- OH

40

45

v

umsetzt, welcher durch Reaktion mit Y - X, worin X ein Abgangsgruppenfragment bedeutet und Y fir
ein Proton oder ein Gegenion steht, in ein akliviertes Zwischenprodukt der Formel V

7 RO O O
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'V,50 unsetzt wel cher durch Reaktion nit Y'- X, worin X ein
Abgangsgruppenfragnent bedeutet und Y fU ein Proton oder ein Gegenion

steht, in ein aktiviertes Zw sc er Fornmel V 55 EP O 464 604
B RAX & e e sl s f

UCH2) n 10 RV 15
WoerfUhrt wrd, worin R, R2, R3, R4, n wie oben definiert sind und X fO
ei ne Abgangsgruppe steht, welches g4t einern wie oben definierten

Pyrim di nyl pi perazin der Formel 1l1{ zu dem Pr&dukt der Fornel | ungeset zt
wi rd. Revendi catlons 20 Revendi cat| pour |les Etats contractants

sul vasts: AT, BE, CH, DE, DK, FR, S {CH)ANL, SE 1. Conpos6 de
Formule | ou son sel d'addition d ept abl e en pharmaci e 25

R4 _ R5 3 N g2 R6 X ~~~~(CH2
) n- N N1 35 . Rl esj choisi parm hydrogene, alkyle
inférieur et alkyle . inferieure S|gn|f|anL1C 4, R2 et Rs sont

i ndep®ndanment choi sis parm hydrogene et’ alkyle infé6rieur; R3 et R4 sont

i ndépendanment choi sis parm hydrogbne, al kyle inf6rieur, al coxy inférieur,
al kylthio 40 i nl 6rieur, carboxam de, hal ogene et tri £l uoronethyie; Rr
est alcoxy inférieur; et n est un nonbre entier, 2 ou 3. 2. Conpos6 de la

revendi catiog 1.0ou | 4west MR Qi bor defid ggﬁncﬂﬁ dr @ink AY Ribd @, 1 ou
R6 est® 5-nbt jfht @ o@% %?e?iﬁgr%ne ﬁmi’gﬁfMﬁ bzfnodor Q-'érm'k hﬂ%&%gﬂ@&dm detr

1-%3-(1 Hln‘eﬁqfﬁ?,% SthEtQJ?rM hoxy-4-pyr i mdinyl)pi p6razi ne; 50
1-[2-(5-fluoro-1 H-|ndo -3-yl)thyli]-4-(5-n6t hoxy-4-pyrimdinyl)pi perazi ne;

1- ‘LZ ( 5-AdvERdicumidns L :
H[ |3n€|£5bI f%"h‘ﬁai&{lbué bout 1dsTEt4TE bhrvaytarits Byitvarts 0AT) BE) G DEGDKFRDERAT, Ak LUANL, SE
uor o-

i ndol -8- ycbr)‘msépch}rmmeq&ﬂﬁtsdﬂ@xymWn p'peidenacdeptaplejen Phampadiey | pi per azi ne;
-[3-(5-fluoro-1
[

i ndol - 3-yl ) propyl ] -4-(5; m6t hoxy-4-pyrimdinyl) pi pGrizi ne;
-1

H-

1

H-

4- (5-eni t hoxy-4-pyrim di yI) 1 -[3-(1 -nBt

H i =A3-(6-f luoro- 1

H i - 2- pi p6razi ne;
—/

ndol - 3-yl ) propyl ] - 2- mb\ hyl pi per azi ne;
N

i ndol - 3-yl) propyl]-4-(

=P

30 R
T
R’ I
—
35
ol
R! est choisi parmi hydrogene alkyle inférieur et alkyle inférieure signifiant Cy-4;
|\ R2 et RS sont indépendamment choisis parmi hydrogéne et alkyle inférieur,
' R3 ot R4 sont indépendamment choisis parmi hydrogéne, alkyle inférieur, alcoxy mféneur alkylthio
40 inférieur, carboxamide, halogéne et tnfluoromethyle,

R® est alcoxy inférieur; et
n est un nombre entier, 2 ou 3.

2 Composé de la revendication 1 oli R* est 5-fluoro.
45 - -
3. Composé de la revendication 1 oli R® est 5-méthoxy.

4. Composé selon la revendication 1 choisi parmi :
1-[3-(1H-indol-3-yl)propyl]-4(5-méthoxy-4-pyrimidinyl)pipérazine;
50 1-[2-(5-fluoro-1H-indol-3-yl)éthyl]-4-(5-méthoxy-4-pyrimidinyl)pipérazine;
1-[2-(5-fluoro-1H-indol-3-yl)éthyl]-4-(5-méthoxy-4-pyrimidinyl}-2-méthyipipérazine;

" 143-(5-fluoro-1H-indol-3-yNpropyll-4-(5-méthoxy-4-pyrimidinyl)-2-méthylpipérazine;
1-[3-(5-Mluoro-1H-indol-3-yl)propyl]-4-(5-méthoxy-4-pyrimidinyl)pipérazine;
4-(5-méthoxy-4-pyrimidinyl)-1-[3-(1-méthyl-1H-indol-3-yl)propyl}-2-méthylpipérazine;

55 1-[3-(6-fluoro-1H-indol-3-ylpropyl}-4-(5-méthoxy-4-pyrimidinyl)-2-méthylpipérazine;
1 -[3-(5-ch|oro-1E-indol-3-yI)propyl]—4-(5-méthoxy-4~pyrimidinyI)-2-méthylpipérazine;
1-{3-(1H-indol-3-yl)propyl]-4-(8-méthoxy-4-pyrimidinyl)pipérazine;

1-{3-(1 E-indol-3-yI)propyl]—4-(G-méthoxy-4—pyrimidiny|)-2-mélhylpipérazine;

. 0 R




4.

-[3-(5-chl oro- 1 H i ndol -3-yl )pr
opyl] 4-'(5- met hoxy- 4- pyri mi di nyl ) - 2-r n6t hyl pi p6r azi f ne; 1-[3-(1
H i ndol - 3-yl ) propyl ] - 4- (6- n6t hoxy- % Xt{tté&? (yl) pi p6r azi ne; -[3-(1
H i ndol - 3-yl ) propyl ] - 4- (6- met hoxy- ‘g nyl ) - 2- n6t hyl pi per azine; 28
EP 0 464 604 Bl1. 1-[3-(5-chloro-1
H-i ndol - 3- yl ) py.gy-tdiord1§-RudBlyhssgin4-Ewehery dippsthidipilpipdramene; 1
( 5, 6- di f | u@faas -difiuoro-1H-indol-3-yl)propyl}-4-(5-méthoxy-4- -pyrimidinyl)-2-méthylpipérazine;
| i dol - 3- yl ) praapydiiuofo-(Fbinadds-Hnpeopyd-4 Brmétnixgt-ayinydiddhdiéezing | pi per azi ne;
3- (5, 6-di f | peh@-133-(1H-indol-3-yl)propy!}-4-(5-méthoxy-4-pyrimidinyl)pipérazine;
ndol s 3-yl )pnmmoky-ﬂzp\(rﬁudlrﬁt)-hme@Hvihdplwwnrpnwlnyérazmp perazi ne; 2-ethyl -
-[3- (1 Hi ndol 48-gtioxps-pyipi t]mv!H(I%(Jﬂﬁtdhldixmpmpvfﬂyzrmefﬁytﬂ’lpﬁW")epl per azi ne; 5
4-[5- 6t hoxy-4-pyrimdinyl)-1 -[3-(1 Hindol-3- propyl ] 43 EGra2| ne et
4-[ 5- 6t hoRy- u;m?gayqq &gy r@ﬁlrﬁym)cotg_po_sef c(nl'une quelconque es reven ications 1 a 4 pour la préparation
H i ndol - 3- yI9‘ﬂ‘P@W°F‘1'°Z‘ %ﬂﬁgﬁum%e?l&ﬂ"ﬂ@fef L3 et%Bt"F f‘?"é%??‘?’b‘ﬁ‘eﬁ“"ama"méﬁs un
conpos@?sel on | ' une guel con es rev |c t o s R ion
d' une corrﬁos?"t"l%\"@\lﬁ’ﬁ?“ﬁﬁ‘i?é ? g\ §t‘,¢1§:e 39";;%5“3?(’% fﬁ%ﬁg}ez
‘F{' ?“ eevg%se unitaire

un rammi f bre % re: rm:l scomp s re gmaceu
approprl 6e a 8 3&&‘1%? ?ra 1 on g nera e a un te mam"nfere conpr enant

un support, pk eH@S@H&d@a%g& Sln Sz f(;lm@e é&@ram séﬂon@ﬂne%%ﬁ& 4B tdvelRRaRES | f

choi si parm g Se dgvendi ques a la revendication 1. is 7. Proc6de
de \pr epar at | 0%) ) 6 URQSHe 6ol QFBRIiGucdRREEAdetornuIE gér@RIlIUNE quel conque des
revendi cati ons b 4, caract6r| s6 en ce que a) on fait r6agir un acide

i ndot e car boxyl | gue ou ester de forrrul egenerale 11 20

~ 5.

i
-[ 3-
H-i
1-[
H-i

3-

[

R4 20 C02R 25~~ ~~~ ~ ~Rb~m—~m kl—bg%) rA- 25

R 3 N 2 1L so R N e ottt 1 30
ou, R, R2, R3, R4 et n sont dMinig~sdlon |'u guel Lconque des

revendi cations 1 et 2, avec un pyr"r y I\ p6rafi He de la formul e général e
11 35 , RS 6 H \N X
40 111 «45 OU Rs et R6 sontRiels queN def RAi s selon |'une guel conque
des revendications 1 et 3, avec ensuite t‘raltement avec un hydrure pour
donner | e conpose de forrmule |; ou b) on B t reagir un acide indole

carboxylique ou ester de formule 11 tel que defini ci-dessus avec un agent
r6ducte%r pour donner |'alcool correspguant de formule IV 50 55

ol R', R2, R3, R* et n sont définis selon 'une quelconque des revendlcatlons 1 et 2,
avec un -pyrimidinylpipérazine de la formule générale Ill - -

% R’ 6
._ | . " \N O N
40 \__/ N—-—/
111
45 ou A5 et RS sont tels que définis selon I'une quelconque des revendications 1 et 3,

avec ensuite traitement avec un hydrure pour donner le composé de formule I; ou
b) on fait réagir un acide indole carboxylique ou ester de formule Il tel que défini ci-dessus avec un
agent réducteur pour donner I'alcool correspondant de formule IV

& NN YRR A
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. - s .
EP,0 464 604 Bi OH R3\ (CH 2n- R ~NRL * tO-~~~~~~~ e~ I *10
'V qui est converti par r6eaction avec Y - X ou X est un fragnent d'un

groupe partant et Y est un protog,]j ou un contre-lon, pour donner
un internbdiaire active de formu eb36&29451 ~~
CR2) nilt3 N 12 1 25

RV 30 ou R, R, R3, R4, r'sont tels e d6finis ci-dessus et X est
un groupe partant, que |'on fait N6eagir avecyune pyrimdinyl pi pérazi ne de
formule I'll, telle que d6finie ci X HéquQEgr | e produit de formule
1. Revendi catlons pour | Etat con n 35 1. Proc6d6 de
preparation d' un conpos6 de For

ul van

Qn sel d'addition d'acide

acceptabl e en pharmacie -' 40 Rr? N R? t4

. R R6 OR |(CR)fI-\CN QN 2R |
45 ~~~~|3 g¥ 1 2 50 0;1 Rl est choisi parmi
hydroYfene, alkyle inf6rieur et alkyle inf6rieure signifiant Cl -4; R2 et RS
sont ind6pendament choisis parm hydyog&ne et al kyle inf6rieur; 55 R3

et R4 sont ind6pendarnnment choisis parm hydrogene, alkyle inf6rieur,

al coxy inf6r ?{5 i jcor%%rééﬁrggc?onia%cqj B x e£13h qﬁiﬂ:ﬂ 86 grblidb BEHRRG @lbst un proton

triflyoromet fyl&ont ur BnFGPN inkethéhalr& Hdiive uRSL  UN nonbre entier, 2 ou
3, 30 C L M S B :
N\ 1 .
] R x
\,, |
20 \ (CHz) n
R3 T RZ
25 R1
v -
30 ‘ ol R, R2, R%, R, n sonf tels que définis ci-dessus et X est un groupe partant,

que I'on fait réagir avec une pyrimidinylpipérazine de formule 1ll, telle que défi_nie ci-dessqs, pour
donner le produit de formule I. :

p Revendications pour I'Etat contractant suivant : ES
35 ) '

1. Procédé de préparation d'un composé de Formule | ou son sel d'addition d'acide acceptable en
pharmacie

40

45

50

oll
R!' est choisi parmi hydrogéne, alkyle inférieur et alkyle inférieure signifiant Ci-4;
R? et R® sont indépendamment choisis parmi hydrogéne et alkyle inférieur;
55 R3 et R4 sont indépendamment choisis parmi hydrogéne, alkyle inférieur, alcoxy inférieur, alkylthio
inférieur, carboxamide, halogéne et trifluorométhyle;

n est un nombre entier, 2 ou 3,

R® est alcoxy inférieur; et
: * ¢ L M S *



. - N i

EP,0 464 604 Bl caracl6ris6 en ce que a) on lait r6agir un acide indole
carboxylique ou ester de formule generale 11 R4 2 C02R
10 N R2
||~ ‘E“q"lsot'l?ou R, R2, R3, R4 et n sont

tels que d6finis ci-dessus, avec un pyrimdinyl pi pérazine de la formule

gen6ral e |1 |ca8sd3B eRBe que - 6 25
HAN I1l 30 oujonfisit @igirldh aS@dihddiedafotiigie de bitdtids fabnuidlgsseis | avec ensuite
traitenent avec un hydrure pour dorner |e conpos6 de fornmule |; ou b) on

lait r6agir un acide indole carboxyld que ou ester de fornule 11 tel que
défini «i-dessus avec un agent r6dugteur pour @ggmér | " al cool correspondant
de formule 1V 35 R NS\ R3 40RCZ)|n- 45 '
-i RI1V 50 qui est converti ‘ 2act-QEHgYEC, Y - X ou X est un
fragnent d'un groupe partant et Y oton ou un contre-ion pour

donner un internediaire active dg e . EP 0 464 604 Bl R 4X x 5
(7) ~~~42~~~~  (CE! ~~~~Lt2) n R¥ N R 2 t0
R __ | .
R
: II
15
~ oll RY, R2, R3, R* et n sont tels que définis ci-dessus, avec un pyrimidinylpipérazine de la formule
; générale Il
N
' 20
R5 6
0
25
N
I1I
30
ol R® et R® sont tels que définis ci-dessus, avec ensuite traitement avec un hydrure pour donner le
composé de formule I; ou '
b) on fait réagir un acide indole carboxylique ou ester de formule Il tel que défini ci-dessus avec un
U agent réducteur pour donner I'alcool correspondant de formule IV
35 ‘
. q
\ R oH
© \ (CHZ) n-1
R’ N~ R?
45 o . Ll
IV
50 qui est converti par réaction avec Y - X ol X est un fragment d'un groupe partant et Y est un proton

ou un contre-ion pour donner un intermédiaire activé de formule V

<
<

d | 0 A
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. . y .
Vis OUR, R2, R3, R4, n sont tels que d6finis ci-dessus et X est
un groupe partant, que |'on fait reagir avec une pyrim di nyl pi perazi ne de
formule I'll telle que d6finie ci 8o r donner |le produit de fornule
1. 2. Proc6de selon |la revendiggﬁfgn 14§ﬁme est 5-fluoro. 20 3. Proc6d6
selon la revendication 1 ou R6 est 5-nbthoxy. 4. Proc6de selon |a
revendi cation 1 ou |l e conpose de fornule | est choisi parm 1-[3-(1
H i ndol - 3-yl ) propyl ] - 4- (5- net hoxy-44 pyri m di nyl ) pi perazi ne; 25 1
-(2-(5-fluoro-1 Hindol -3-yl)6thyl \-4-(5-nb6t hoky-4-pyri m di nyl ) pi pérazi ne;
1-12- (5-fl uoro-1 |
H i ndel - 3-yl ) 6t hyl ] - 4- ( 5- n6t hoxy- (QHRA- 6t hyl pi perazine; 1
-[3-(5-fluoro-1
H i ndol - 3-yl ) propyl ] - 4- ( 5- n6t hQy p Byl) 2- n6t hyl pi perazine; 1
-[3-(5-fluoro-1 Hindol - 3- yI)propyI] 4- (}5- 6t hoxy- 4- pyrlnldlnyl)p|p6ra2|ne
4- (5- n6t hoxy-4-pyrimdi nyl) - [3 (1-met gl - 1Hi ndol - 3-yl ) propyl ] -2
met hyPpi p6razi ne; 30 -[3-(6-fluoro-1
H i ndol --3-yl ) propyl ] - 4-(5- nethoxy 4- pyrlnldlnyl) 2- n6t hyl pi perazine; 1
-[3-(5-chloro-1
H i ndol - 3-yl ) propyl ] - 4- (5- net hoxy- 4- pyrlnldlnyl) 2- et hyl pi pérazine; 1
-[3-(} Hi n%'m%yﬁ? Y QRN lorsdiub BerrB Lhaa¥ls 4t Pyt UibrBlipe pbaapi, pdr azi ne; 1 -t3-(1
H- i ndol - 3- yl ypirem ¥t lréebir GRscriab poamididyigmerdzib db Marndle Bt et fupl dfinie tiamésne pour
1- ‘f~.3 (5- chl Qdofnet le produit de formule I. '
H-i ndol - 3-yl ) propyl ] - 4- (5- n6t hoxy-4- pyri m di nyl ) pi perazi ne; 35
1- \LS (5,%- diotdds esier 14 revendication 1 ol R4 est 5-fluoro.
Hi ndal - 3-yl ) propyl | - 4- (5- n6t hoxy- 4- pyrlnldlnyl) 2- 6t hyl pi per azi ne;
1- 13- ( 5,%- Biofddgeelon Ik revendication 1 ol R6 est 5-méthoxy.
H- i ndol - 3-yl) ropy 4- (5-met hoxy-4-pyrim din i perazi ne; 2-ethyl -
-[3-(1 HiRe ?j‘ Ft]°[‘4° QCH’GP??S}? f°lf" e/‘?s hB'F'rﬂ?T")'pl per azi ne;

4- [ 5- 6t hoxy- ﬂ{ wkz cé?y"' emg* pi pérazi ne et
A rgmgjat hyl pi p6razi ne.
%3- *ﬁ%é" éﬁ l’; PE@.@M

4-[ 5- 8t hoxy- 4-
40 5. Proc6dé gue sous fornme

de dose unit
mammi f ere qui

f}’CN'CW

-'-.-'-.
C
O

ee a un h8te

-.fng @%--
%)fw)r’f) (}H {ﬁ‘m B|t3~ﬁ) :%E, Mpﬁ]ﬂéﬁ.z.aé/ec environ 1 A

1500 ng, d'un cQ f'ﬁ: roalpl-njtoa SopyI4-6 lh'a'i -4-RRARdny)-EhehpppRsms; tel s que
défini's a |a f@yeuhhd:hdis- ;h d] 4- pyr|m|d|nyl)-2—methylp|pérazme
EEEEEEPRREREIA o7 Lvi vt AL A G U < . " EP 0 464

604 Bl Revendi- l@fﬁH iAdE5 3- PRIy I-4-Ietr@dthoRMbyriadiryFe-nsthywaérbzineGR 1. Conpose de
Fo\r/rul e | ou spERs-G®Bo-tH-iaahets-yipadpyIH4- esenéileaxmoﬁm@mlmpeeazmpchar nmaci e. R4
as 1-[3-(5, &Bifluoro- 1H-indol-3-yl)propy!}-4- (5-méthoxy-4-pyrimidinyl)-2-méthylpipérazine;
1-{3-(5,6- d|f|uoro-1H indol-3-yl)propyl}-4-(5-méthoxy-4-pyrimidinyl)pipérazine;
. . 2-éthyl-1-[3-(1H- -indol-3- -ylpropyi]-4-(5-méthoxy-4-pyrimidinyi)pipérazine;
/ 4-[5-éthoxy-4-pyrimidiny!)-1-[3-(1H-indol-3- -yl)propyllpipérazine et
4-[5-6thoxy-4-pyrimidinyl)-1 -[3-(1ﬂ-indol-3-yl)propy|]-2-méthylpipérazine.
40 . )

5. Procédé de préparation d'une composition pharmaceutique sous forme de dose unitaire appropriée &
une administration généralisée a un hbte mammifére qui consiste & prévoir un support pharmaceuthue
avec environ' 1 3 500 mg d'un composé antidépressif choisi parmi les composes tels que définis a'la
revendication 1.

45

2 A O
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(CH2) n-N\ NN 10 R ' 2 R3 12 R
15 RI est choisi parm hydrogene, alkyle inf~rieur et alkyle inf6rieure
signifiant ClL -4; K- R2 epto @5%9@1 i ndépendanment choi sis parm
hydr ogane et al kyle inferieur; et R4 sont independanment choisis

parm hydrogene, alkyle inferieur, alcoxy inferieur, alkylthio inf6rieur,
car boxam pendigdtioge peur@Etat corfulacantasibdity|GB; R6 est al coxy inférieur; et n
est un nonbre entier, 2 ou 3. 25 2. Conpos6 de la revendication 1 ob R4
est 5-f | uor @omposé GoFposle | desdnaelrdadditin dpaite anseptablppnRBar@ade- 5- nbt hoxy. 4.
Conpose selon la revendi cation 1 choisi parm: 30 1-13-(1

H-i ndols- 3-yl ) propyl ] - 4( 5-gf6t hoxy- 4- pyri m digdyl ) pi p6ra2|me 1-[2-(5-fluoro-1
H i ndol - 3-yl ) 6t hyl ] - 4- (5- n6t hoxy-4-pyrim din p6razi 1 '
-[2-(5-fluoro-1

H-i ndol - 3-yl ) 6t hyl ] - 4- ( 5-/fet Nxye=pyGHz) dnay| ) - 28 ] i ne;
1-[3-(5-f|ﬁ020-1y] ( s N srasine
H-i ndol® 3-yl ) propyl ] - 4- (&-1 - 4>gdri mi di nyl) - 2- mBt hyl pi p6r azi ne;
1-[3-(5-fluoro-1 R

H i ndol - 3-yl ) propyl ] - 4- (5- rrethoAy 4-pyrimdi nyI)p| p6r azi ne; 35

4- (5- n6t hoxy- 4-pyri m di nyl) - 1[3’«(1 - et yI

H-i ndol,z 3-yl ) propyl ] - 2- met hyl pi p6r azi ne; [3 (6-fluoro-1

H-i ndol - 3- yl) propyl ] -4-(5-met hoxy-4-pyri m d| nyl ) - 2 et hyl pi per azi ne;

1-%3- (5-chl gio- 1

H-| ndol - 3- y| 9 RetAysi parkhi tyairdierienaigye-idié oy dt Btkyde infgtioureZigniiarh §1pi per azi ne; 1
[3~(t Hi nd@lefGigohbnmeowlax}\mdm@msimhmwwewa'hnledlnfﬂ'WUD pi perazine; 1 -[3-(l

H- i ndol2s 3- yIA3petoplysoht Hddpndummianixahois Pgemi hydohRsr ploje IREP| %Ki%%f"&é‘?‘ﬁea“‘yﬁw

- [ 3- ( 5- chligéripur] c4bdxpraied, hgogphy pitlygyrpPetayle; 5- nbt-hoxy- 4- pyri mi di nyl )

p| perazi ne; 35[3310(‘!6'"@%‘! fl uoro- 1

Iil-l[gd(()l5 g él??ﬁ@jmﬂl'ﬁeﬂ‘b%%@t%oxy 4- pyri m di nyl) - 2- net hyl pi per azi ne;

: i fluoro-1

H- i ndol? 32y| §egPatsyde)ia pvangication |, 8% 1 98 BI¥'%i di nyl ) pi p6r azi ne; 2-et hyl -

[3-(1 Hindol -3 d I
4[5 4t hoty- %nmeyci%'&ev%?%clt-fn1%&3“%% K P01 propyl | bl per azi ne et 45

."'.4 [5 6t hO y 10 Ci t parmt
1 ndol 53 '?"B)\égéﬁ ?}Q‘%)‘ thufﬁ{(g f&%&?&%yrmﬁdm%ubérdzﬁ@t' on d'au nins un

conpos 6" seI on 1-[éJ BRLSIShSHRNBURRR- A BBGLAGRFimidiRR)pibsrazing; pour | a preparation
d' une conposi t i p3sANGE-ABHAGELIRYIRAEMEABR - R fititinye-tétlpidezdepr essi on chez
un _mamif ere. 343-B-nuk6-90-8d6-3BpobyHiRES-AEhOR-4dyimianteAmdisidpéaRnghar maceut i que
SO\% forne de dos@-istbbRinde-3aDpoeiiF-Sméhoxyidmpgrividngpipdeairat | on gb6neral i s6e a
8t egsmamM - @xBmétidxyelaiy Bmiging)- BI3fIT-GétoyIH1 H-indolStyppyenytl- metwlmzefemq que avec
enV| ron 1 a 500-3xg-fdoranHaointsad)bronit4 G 6 hes Horiniioy?- méiiniperagipe; conposes
e\q; que def i nitg3-&-dhigrorighiedetd-gptapyhd-(B:meBwxy74- PyPF‘@&‘é'd%mG@V'EJP%ﬁé‘Pat i on des
0s6s de f onrgil1-infobByRropy!l-4-Earégieor4-RireidukriréGetfie des revendi ca- tions
1 a 4, caract erfil&6 HeWOb%V'Iq(?evﬂ -4-(6-méthoxy-4-pyrimidinyl)-2-méthylpipérazine;
40 1-[3-(5-chloro-1H-indol-3-yl)propyl}-4-(5- méthoxy-4-pyrimidinyl) pipérazine;
1-[3-(5, 6—d|ﬂuoro—1H indol-3-yl)propyl}-4-(5-méthoxy-4- -pyrimidinyl)-2-méthylpipérazine;
- 1-[3-(5,6-diftuoro- 1H-|ndol -3-yl)propyl]-4-(5-méthoxy- -4-pyrimidinyl)pipérazine;
2-6thyl-1-[3-(1H- -indol- -3-yl)propyl}-4-(5-méthoxy- 4-pyrimidinyl)pipérazine;
4-[5-éthoxy-4-pyrimidinyl)-1-[3-(1 H-indol-3- -yhpropyllpipérazine et
45 4-[5-éthoxy-4-pyrimidinyl)-1-[3-(1 l-l_-indol-3-yl)propyl]-’2-mélhy|pipérazine.

5. Utilisation d'au moins un composé seton I'une quelconque des revendications 1 & 4 pour la préparation
d'une composition pharmaceutique pour améliorer un état de dépression chez un mammifere.

50 6. Procédé de préparation d'une composition pharmaceutique sous forme de dose unitaire appropriée a
une administration généralisée & un hdte mammifére qui consiste a prévoir un support pharmaceutique
avec environ 1 4 500 mg d'un composé antidépressif choisi parmi les composés tels que définis 2 la
revendication 1.

Procédé de préparation des composés de formule générale | selon I'une quelconque des revendica-
tions 1 & 4, caractérisé en ce que
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EP.,0 464 604 Bi a) on fait r6agir un acide indole carboxylique ou ester de
formul e gén6rale 11 CO2R2 5~~~~~~~~~~~~~ I (CH2) n- R 3N R
2 10 ' li R15 ou RI, R2, RS,
R4 et n sont d6finis selon I'uneEﬁBéW3gﬂﬁﬁé des revendications 1 et 2, avec
un pyrimdinyl pi prazine de la formule gé6n6rale 111 20
6 H

a) on fait redgir gr'r:’acide indole carboxylique ou ester de formule générale I
N 30 &U E% %@IRB sont tels que définis selon |une quel conque des

revendi cations 1 et 3, avec ensuitge traitenent avec un hydrure pour donner
| e conpos6 de formule I; ou b) o f ai t rGaQICGgR%uﬂde i ndol e carboxyl i que
ou estser de formule 11 tel que defjLRi ci-dessus avec un agent r6ducteur
pour donner |'al cool corresponda €CHNY 395 R4 oH -
(CH2 ) n-i 40 _ 0 R45 1V qui est
converti par r6action avec Y - e n,fragment d'un groupe partant
et Y est un proton ou un cont fe i on podr doBRner un internediaire activ6é de
fornmule V 50 55 EP O 464 604 Bi R4 :

(CH2) n 10 R RV 15
0oCOR1, R2, R3, R4, n sont tels que d6finis ci-dessus et X est in groupe
partant;, que |'on fait r6agir avec ubhé& pyrimdinyl pi pdrazi ne de fornul e

L, gglle gue d6finie ci-dessus, pour donner le produit de fornmule 1. 20
25 :

U oll R!, R2, R3, R* et n sont définis selon I'une gquelconque des revgpdications 1et2,
avec un pyrimidinylpipérazine de la formute générale Iii
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III

30 ol R° et RS sont tels que définis selon F'une quelconque des revendications 1 et 3,
avec ensuite traitement avec un hydrure pour donner le composé de formule I; ou
b) on fait réagir un acide indole carboxylique ou ester de formule Il tel que défini ci-dessus avec un
- agent réducteur pour donner I'alcool correspondant de formule IV

35 4

R OH

“ \

45

qui est converti par réaction avec Y - X ol X est un fragment d'un groupe partant et Y est un proton
ou un contre ion pour donner un intermédiaire activé de formule V
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15 ot R!, R2, R3, R*, n sont tels que définis ci-dessus et X est un groupe partant,
U que I'on fait réagir avec une pyrimidinylpipérazine de formule III telle que définie ci- dessus, pour
donner le produit de formule .
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