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EP 0i-464 558 Bl Description This invention generally pertains to

het erocyclic carbon conpounds having drug and bio-affecting properties and

to their preparation and use. |KP9 ﬁ@%gﬁr the invention is concerned with
1,4-disubstituted 5 piperazine derivatives wherein one substituent is

I ndol - ?be\f i kyI and the other is an al koxy-substituted pyrimdin-4-yl

noi ety REe conpounds possess a uni que serotonerglc profile that renders

t hem usef gl nOenE.Jn n 4 b .%Eych:e %hé‘o févf SHiP B ib Yin rCher

d' SC' Oiﬁeﬁ}e %QS’ % Irndd Wit S didlEstitt
raziﬁé’fﬁs}ﬂatﬁeé aﬁ&&n '8 it &Oﬁédl- tt'h& WHBY & dAMaikoldsubistiftitdd’ ogen

at Om Ofpyfi@inRlyPRbice.| These'd doﬂﬂodmp&wsé muﬁh‘i&e nerbila' fﬁﬁ)ﬂlbfiﬂa{ fohdePthem hébflem

3, 562, ZEZQmeﬂﬁ\IbﬁWuladhéhﬁécﬁé‘stﬂﬂ melgrsihetypged a series of

1-i ndol y| Aretoy bisdlosadl B Idrget sétietof CNISRIBHrassam GtiolylARYSIShrazines ip WSS i31B&313. Among a

4- substidrgel eunbl@r lof positiiel subaityayts i dil 6 rAtlitrogerg alom ofNibel [pipbrating M) wash pyriplidiie-

ma.C 0do 0 gunsubstitbted)Nind.S.C3,562.27B, fAchert discipsednarid damibal sekiss iof J-naoigsthyl-4Ehistitarad:

psy c howpipeezinade pmengs the rposdibie [4-shisstiventso listesl ist 2-pymigidingl, tagain nsabtituteng Tz pler-

ef f ect .magdiegic adtien disninsed) ford theed arhcaninonnddds orverals GRS et psy¢homatbrkdppispsian whichi ne

ant i mi dpedli #re relaipRsti el sanoentimigraine effeein (Thim the 1epmpoundpeiiiecheredo get. suggest thesed a

series %PXVBY%'WI%W'WGF‘P\WP@“'HEPﬁ s invenlien- a5 pej ng pot ent ially usef uI for

t he ¥r eat PRYR A 'P'i“@?f %%(‘Ml’e fein eFPeﬁt jalty f“hf"

Ong e ﬁﬁ%‘?‘”ﬁ Eg %;r ;:‘ phc 'é%" 15615 8 ?fs of| at er
t t

'Fl)'ﬁ gnp q‘ﬁfsom a ”co te’aera ure as s matr pt an. (1) 20

[ ERR], A serl es of noveI [ ndoI | ne der| vat i ves were disclosed February 7,
1990 by Manoury, et al., in Eurgpean_ pat @l i cati on EPA 354, 094. These
conmpounds are described aseNgishg or treatnent of various 30 CNS
di sorders including depression, a d m graine. |Included anpong these
art conpounds are those of for.mul a - HERR] H wherein [err] is aryl,
pyri#i ne or quinoline noieties. d\dgrgam@#|pwese art conpounds make obvi ous
the instant novel al koxypyrim dine derivatives for treatnment of m graine.
45 Mgraine is a nenber of a broader class of headache which al so
conpri sesA edrigs tfanoveh indeline Hervativerdwase Hiegloshd Beteuatye® 19861 biydMescbry, @t #laind-urepeeascul ar
i npl i caetensreppiiqation EPA 384,094] Thyse collipeunds lvecigsaribessassheing abedl dar rpatment of vasleusul ar
head’&c H&I§ disprders ncluding éevresgenmme}v a9 nligraitra dnkludedranong Weserad fompayedsggssthosehapt er
13: "DeligguE{®d to Treat M graine and Other Headaches" in Drug Eval uati ons,
6th Edn., 1986, pages 239-253 Anerican Medical Association, WB. Saunders
.,; Phi I adephia, PA. 50 Fr equent ir(r-egul arly-occurring epi sodes of
headache afflict a | arge ngyrber of betR*are usual ly acute in nature
and 9f short duration. Relie Wof headache is typically
provided by m|d anal gesics 4 a 3pi rin or acetam nophen. Such
headaches are quite conmon and>” whiy e pai nful and perhaps annoying, are
sel dom i ncapacitating and debilitating. Chronic recurrent headaches of the
vastyl ar category, however, usual|$?l ead to patient consultation with a
physician due to pain severity which is often 55 incapacitating. Al though
t her e iwhersift Rt i avy (pgiddie\or Qi redloties. assi fi cat i on” system for headache,
vascul ar Nveeditbdse art tanpouinis make obvious the instant novel alkoxypyrimidine derivatives for treatment
of migraine. _
45 Migraine is a member of a broader class of headache which aiso comprises cluster headaches and
' other headaches believed to have a vascular implication in their etiology. These headaches are classified as
vascular headaches. For a current summary of headache and its treatment ses: Chapter 13: "Drugs Used to
Treat Migraine and Other Headaches" in Drug Evaluations, 6th Edn., 1986, pages 239-253 American
Medical Association, W.B. Saunders Co., Philadephia, PA.
50 Frequent irregularly-occurring episodes of headache alflict a large number of people but are usually
acute in nature and of short duration. Relief of this type of headache is typically provided by miid
analgesics such as aspirin or acetaminophen. Such headaches are quite common and, while painful and
perhaps annoying, are seidom incapacitating and debilitating. Chronic recurrent headaches of the vascular
category, however, usually lead to patient consultation with a physucnan duse to pain severity whtch is often
66 incapacitating.
Although there Is no universally accepted classification system for headache, vascular headache, for the
" purposes of the present invention, refers mainly to migraine and cluster headaches. Migraine includes the
common or classical type as well as migraine variants which would be familiar to one skilled in the art.
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S :
piiposes of the present invention, refers mainly to mgraine and cluster
headaches. M graine includes the common or classical type as well as
mi'grai ne variants which woul'd be fERP4BHE5EBTIone skilled in the art. 2
EP 0 464 558 Bl Ot her subtypes such as toxi c vascul ar and hypertensive

headaches, as sorre rrusc e-¢ tract ned or mﬁ
vascul ar - rﬂﬂ}" ng‘ﬁ I lag vas lsq.ea cular-rgzteg head ?%g
cat egor |y| at éz ol ..ﬂféonorﬁs a$§ c.at fn&ea% hr, Ch rranr,%fa[;.g]hs o
di- agnosedamut( ;}: agggﬁc pe o ea acﬁe aerce y rar sr n urt er
uncertal nti g, ?%%Qﬁ‘ﬁea%eﬂﬁ&hédd%“éﬂr}uo&mr pgomMmoNly used in
t r eat ment ofEr a\d@gﬁ he fall into_the follow ng groups rgot Al kal oi dsr

Bet a- bl ocki r@taélg@,nﬁ,él\g&;&l ci um Channel Bl ocki ng Agents, to

Ant i depr ess agdidium CisindVBisbiang@gerdd, t hese. Managenent of recurring vascul ar
headache i s Amiogprdssemtseshdby the | ack of a single therapy which is effective
in all pati emikisresbtittiesb.ne same headache type and by the need to sel ect

ei t her an abdanbgemeniosf rgquoiph yesedéri readughiehie doradlicatedebyt tive teck Piba sindie therapyewliielcies .
Furt her cefigsliveciatallnationts, with/he sarhee headache ipeLane by fthel Beod rtes geledt (either @ abertive or
dependenc erophyiagtic sptber eiciragtment foy thpseahwadachpst Brtherecomplipgidndpvolvesthp curpnt use of

c onsi deff aBrughhatgeauserioperidanca yth P’ﬁ?f@?ﬁ P%ns“l"% ag praqtanpinge ARqifes inarortant congideration for

- ant{_yi gr aififePrazseh invenfiep b”u["?‘e’i‘? 'F‘r‘ igraine cagpats "fn?t" k U5%giege hepfetitice
. severe us&®*f 355%: 3”8‘?1“%%% "'\%sld :gﬁe(rj" Yfg [‘;I\g P— A- 345808

di scl oses 1, s PiUpRIMIeg Pipe” elfveyes SENSPYR for nul a: 20 [ ERR]
30 wherein [err] and [err] are independ ntIy sel ected from | ower, neaning
[erkd “alkyl or hydrogen; [err] and [er are |ndependently sel ect ed from

- hydrogen, |ower alkyl, |ower alkoxy, c Rhal ogen, trifluoronethyl
and thio-lower alkyl, with the pro |.s.q4tha nd [err] cannot both be
hydrogen at the sane tine; RA err[\ y(:l oa or cycl oal kenyl ring, -

pm 1 3'and [err] is the sane as

or A iss45 wherein n is an

. [err]; and [err] and [err] ndentl'i/ sel ected from hydrogen, nethyl

or [err] and [err] can be t en gget her as a nethyl ene bridge. EP-A-242939
50 [I%RR] 3

di scl oses conpounds of the“ orrrul\a

30.

wherein
: : R! and R2 are independently selected from lower, meaning C;-Cs alkyl or hydrogen;
N/ R, R*, R® and R? are independently selected from hydrogen, lower alkyl, fower alkoxy, carbamide,
35 halogen, trifluoromethyl and thio-lower alkyl, with the proviso that R® and R® cannot both be hydrogen at the
same time;
A is a Cg-7 cycloalkany! or cycloalkenyl ring, or A is

40 - (CHZ )n-c|:3-
R5

45 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, methy! or R® and R7 can be taken together as a
methyiene bridge.
EP-A-242939 discloses compounds of the formula:

o .
i HR3 . ALKNR“R3
RIR2NS0,C \ SN/
T
® * L I
5 \/ \N/ M

ke



EP 0 464 558 Bl wherein [err] represents a hydrogen atomor a [err] alkyl
or [err] alkenyl group; R2 represents a hydrogen.-atom a [err] al kyl or
[err] al kenyl group, an aryl or EPPa64pa8 Byl ene group, or a [err]

cycloal kyl group, [err] represents a hydrogen atomor a [err] al kyl group;

[er’r_ﬂ:arl%gd 8‘?%rr whi crrtr)a?rra n?ee{ratcge s%geeqc;r drfferelr)rt each represents a
hydroge =6 or and [err]

t oget her ?'Hean 'b?'@hﬁ’c“[%?%"y ?"é‘e’gggfﬁ‘cg E?Hﬂene[%? 197 ¢ or
[err], repe n az 9n§ rﬁ@rtscés en atom a [err] alkyl group, a [err]
cycl og Uich i }g{ ) re%res & oglh R0 i B

gr oup (vigu;:g" upo[,,qe,‘ p:f €PT esent an rogen atom or

a benzylﬁsgg&gggmy\/g QRoup Q'Ed:h’ 'GbFf’ @béh"PorJ-QON ,@r Uvireré‘ﬁ‘dre Qéen{sear Hyliro§kASRont) @1
represerg, @akﬁbrk@w IC, GTQuIBaRGBup| £E1-) akényF EupdE Ryt {NaikylGH3rodp with
r epr esengeSpravisod ltha (5 e debAihdl répRdtbriiatyBidgdn'\Btor lor bIeRS! GadddMienat Qstheduph MaY
be unguUbebIH WhE®) BT does bt Fdptedér® an Aeny) GloupWhen FFidthe brébp {CONHR?yadnly| gr oups,
and physilotep@gsansl dnyaliyae phatbtantamml ttBo amntires Galdd ewdmé Wit afay bd hesestbasapounds
have potsetsitu@itly se mect thanawy GseeByigtonpsct or activity and are therefore useful
f or t he ab®pliysiclagicathnaccepitablel sgtscand eolvaldSiheredl, 562, 278 di scl oses 4-substituted
pi per azi neThesarpanpacisis havei petpnt #nd seloctive vapocdnBiRiR)r anthvily end are r“]erqf%e haginbfor theky| ,
hy dr oy -tiegment obmigigine. pheny | henyl - unbr anched- | ower - al k ci nnanyl ,
pyri dyl, oYS-43, 5@?’# [fiseigaes 4?‘49‘{')‘ teq RIPQKaZIND SATRSYRGS hayi °'"b‘ér boxy,
sul o-[er,r] hydr oxynmet hyl , | ower - al kanoyl oxymnet hyI car- 30 banyl,
N- | ower - al kyI carbanyl, N, Ndl -1 ower - al kyl car banyl , for nyl, or
I soni t rosonet hyl ene (CH: oA \_and g} k&}l /rﬁ?f“‘l\sal ts of corrpounds wher e
[erc}?i s carboxy or sulfo; i todel halBgéh, straight or unhr nder ed
| ower - al kyl, | ower-al koxy,t{ | ofrer qja kyI mercapto, trifluoromnethyl,
hydroxy; and R4 is hydro%g‘ ha gen strai ght or unhi ndered Iovver aI kyl or
- | ower - al koxy, or [err] a [err,} t oget her represent nethyl enedi oxy or
et hyl gnedi oxy attached to adjacent cagbon atonms, and wherein the benzene
~ring of [err] as phenyl, phenyl- 35 | Ower-al kyl, or phenyl-I|ower-al kenyl is
unsubstituted or substituted by nethyl enedi oxy or ethyl enedi oxy or by one
or two avherb e isSlewez-aleyl, tibtyaovasnalky g, hedfl-ublrenchigdalonir-aliyl,inhamy\@yiadyl, ked-ogen,
| ower - alpyrrhidyt;| Revis rearberolvenalikoxyl, Gavbaxy adully:(SOeH)C byskaxymétiphaowesthikanbdaxlymhetty, | car-
| owersoalbryyl ShHolveraidylcarbanyll, | Nud-didomeir-hlinticarbemyl hipawy Yoy isofdreerastioyieny (GHrNOH).omdes s
psychonmatkgr meteh salts DA compasindsy whepe &ads garboxy rersefo M is hwfrogengBalagem radpaiohti orer s.
Thus t haphindered doweeselicyl, flawer-alkoxy, flawepglyinerdapip: trifuerotiethy). ¢rdwdredypandrfbds hysrmgenf
i ndalages. straiphtoevnhinfeest lawar-glid o igmralonyeds R @nd Biclgoater feaesest peitManedioy cal | y

o alof eflylenedioxy attached ip ariagent pathen aiors and wheinjhekenzane f“i‘ﬂ/‘gﬁ‘ﬁ EoPfepd pheyk ¢ o

novel"sal"iX"B& f*l°hP'Eﬂ"Yfé°“ﬁé?"f°\') ti’r U‘@gbs‘“t‘ﬁdf’ ﬂib t by 9‘9 ‘f S AlHpnegipxy or

vascul arb"’tr?e S 'Fsaqfa el rh o) R r-ql by, lower-

Blr‘ ggg:\?ta! 8& ;ﬁ c(gm oun S poss llo gi }’{hé rﬁ!};aﬁeé refore%gelfg § % I%§rsOf the
Sot) Al kf '%se ﬁ; aaﬁé‘ r? eﬁ g, BHabh h&e y st er aree e st

knOVVn SPECHhb | drosBrit AfIBhIRA -reldibs tof ndJ&ealHoM Miﬁ& deriveives, 5t$ rtl%fr't@@ i fhe ArelXHBR LI N

need of ygid@h ﬂeﬁ&aﬁdgelﬁumculg igrahe tbrp?d&S§%a§ il 'ﬁ'dﬂhrﬁtfoh%hﬂ @théif pharmaceutical
phar mac ebrhposidnsCONPOSI ti ons cont ai ni ng the al koxypyrim di ne agent are
"~ pref erred.The compounds of the present invention are useful for the alleviation of vascular or vascular-related
45 headache of which migraine and cluster are the best known specific examples. Their use involves
administration to a human in need of such treatment. Oral and transnasal administration of pharmaceutical
compositions containing the alkoxypyrimidine agent are preferred.
The alkoxypyrimidine derivatives having useful antimigraine serotonergic properties are represented by
Formula I .
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The akkoxypyrim di ne derivatives having useful antim graine serotonergic
properties are represented by Fornula 1: 50 55 4 EP 0 464 558 Bl [ ERR]
10 wherein [err] is selected from By@M64888 Bhal ogen, [err] al koxy,

phenyl -[err] al koxy, hydroxy, and [ERR] 20 ferr] and [err] are

I ndependent|ly selected from hydrogen and [err] alkyl; [err] is [err]

al kyl; [err] is hydrogen and hal ogen; or a pharnggeutically acceptable acid
addition salt and/or solvate and/or stereoi soner \{ hereof. Additionally
conpounds of Formula | al so enconpas \cal |y acceptable acid
additiop salts and/or sol vak 9‘"»’ ynvention I's al so

consi dered to include stere tical isoners e.qg.

m xtures of enantioners 3gs 5 nantioners and di asteromners,
whi ch arise as a consequélite of struct ural asymmetry in certain conpounds
of the instant series. Separation of the individual isoners is acconpl i shed
by appl#cati on of various nethods which are well known to practitioners in
the art. Iwherbis to be understood that, as used herein, hal ogen denotes

fl uori ne, chR'ds setrsted from midregenrhdiobendCr@s; allkgky, hheBP-Ch 16k atkexyrhydiowwend al kyl "
referring to both strai ght and branched chain carbon radicals of from1l to
4 carbon atons inclusive. Illustrative of these radicals are carbon chains
whi ch cén be nethyl, ethyl, propyl, R&fropy, 1-butyl, 1-nethyl propyl :
2-methyl propyl . The phar maceut i cal | y acdept able acid addition salts of the

invention are those in which the countem® on does not contribute
significantly to the toxicity or pharmacol ogical activity of the salt and,

as Suchy (e AF §ate are ity qfﬁ%ﬁ&fle%ﬁ% orGRH a'ikypf the bases of

For b a . TRéN AlE G e :QF a'Bh utiddmepﬁbﬁ afy Gadition salt

I nst ances,ané,g}g&vgw,@/op rgé,&a,fnpgrgaert I €s whi ch makes them nore desirable
for phar macesdaiiéraly EeMpdlrdstor FBrmiuldCinaisdSenssthgdld bil parmdcatibaip facdap@bio 268 Rbid@idnY |
conpr essi [ghisishiodolviles BE&BE Chetgresbrt itlvéritior BralBlcbridierd t iAENP Ristedisbrhdry as\ivdillas
ot her i48Qlopttaiciedntors\b.b.hmmidies [of bitaticrsRSisawelicas Bdividadl éraRidmére fand Biasteroadrs)t vhivh|
pur poses. ardscasuodohsbqaenee ofodiructivall agynaalg il yorid rcbmpamnds @ fthedinstant sedbsa Sbpakxtiereof
with the sl indivieuhl dsomers s cbemplishyd by applivating tof MBriqus reatiiods iwbich e wel iknvnata
excess of peooltiomnd igtheadd i nert sol vents such as water, ether, benzene,

met hanol , ethiatobe uﬂé@"ﬁ’?w thateasaised horpin. Hdlegep denofes fyorinep ﬁ@orwawwwnﬁ dodipgicnith by
et at hekgi dhedprm iawet aoft retping tobpth sigiolhand aﬁge‘i’ ehdin-carhap) eadicely pldfom bipst paspon
whi ch t he 2iemp #klugiye- Bubrativg jof these radicals aigisarberhehaing whighfan peymadiylcpthyl. P@Plf"éf?P!ﬁ’E?éd
by anot her'-byi b‘ﬂ“"[!?ﬂﬂ'@PY'EHWHW'PPBY\S Whl ch al | ow for se ar at i on o the desi red

: Th Eﬂl@el I i ter-
:gle\%ts such 3. % qxgﬂ tly ﬁF c::Fooﬁi raq 4 89( tﬂ s Iégr‘d ass cgl::ee;::z
Phor kAR apz:;::@e%' i f,t.es &.:R%heésm gt T Tl
subst ance%"g |u i d 8’§£ vﬁth T Enatlon and

hydr obr omasel sl ’E!er Frbdidofs w.acvﬁﬁch o ey bramppnama 2l Gurposes.
&5& The salts are routinely made by admixture of a Formula | base wuth the selected acid preferably by contact

40 in solution employing an excess of commonly used inert solvents such as water, ether, benzene, methanol,
ethanol, ethyl acetate and acetonitrile. The may also be made by metathesis or treatment with an ion
exchange resin under conditions in which the anion of one salt of the substance of the Formuia | is replaced
by another anion under conditions which allow for separation of the desired species such as by precipitation
from solution or extraction into a soivent, or elution from or retention on an ijon exchange resin.

45 Pharmaceutically acceptable acids for the purposes of salt formation of the substances of Formula | include
sulfuric, phosphoric, hydrochloric, hydrobromic, hydroidic, citric, acetic, benzoic, cinnamic, mandelic,
phosphoric, nitric, mucic,-isethionic, palmitic, heptanoic, and others.

50
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phosphoric;, nitric, nmucic, isethionic, palmtic, heptanoic, and others. 50
55 5 EP 0 464 558 Bl The conpounds of Fornula | can be prepared by neans
of the processes shown in ScheneEP04§58B11 5 process #1 10 [ERR] 20
Process #2 [ERR] For the two processes of Schene 1, [err] through [err] are
as defined herei nahov. The reagent Y-X represents an anj vin r ou|
r eagent vmg{‘]ee‘fon PR "’SOfﬁ: Y ang\%ﬁ ki raf?gf))y i g’%ﬁgn? p%ﬁeéﬁeszfggv?'ﬁ%/%?kﬁgsylg gl10 P
hal i de, sul fate, phosphate and so forth; and Y is either a proton or a
counter ion: e.g. Y-X can be HBr SFBEYEyR chloride and the |ike. "Hydride
reductsi on” concerns intended reductive amnatlon of XII by Ill,
particularly the reduction of the initial conplex of XIlI and IIl to provide
product |I. A preferred reagent for this use in Process #2 is [err]. The
rreagents of Schene | and their acronyns are famliar to the practitioner
skill ed ifroereyydhi c synthesis and their structure and usage woul d be readily
under st ood. 45 Process #1 in Schene 1 conprises the reduction of an

i ndol e car c acjd ra ester of formul a®f Q respondi ng al cohol
of formula V, i & codivertmeuct@nan act i .@- rmediate of fornula V
I n which the Ic nmoiety I'S nOwW an oOr gamn-e ﬂ I ng group. Reaction of

‘internediate V w a pyrimdinyl- piperazine of wornmula Ill then provides
produt |. Process,#2 conprises conbination of tke indole intermediate of
forqula XIl with a pyrimdinylpiperazine 50 internmedigte of formula I11
foll owed by treatnent with sodi um cyanoborohydride to dgi wex t he product of
formula |. Reagents, sol vent g and reaction gg.nditions for the above
descrjjed steps of the two pfocesses would bg known to one skilled in
or ga#l ¢ synthesi s a h eps conprise dard organi c reactions, the
n

details of Ni | ablreNin em dal A\t er phUpR. These

processes e\ dapt\sgd—ﬁ BB-/vari atio\ﬁ—G{ o r to ¢ ot her

conmpounds enbra®ed by thi&*invention but n®t specifi c cl osed.

Vari atd ons of the methods to produce t4#e—san€'tonpounds i nasomewhat

different fashion will also be evident to one skilled in the art. 6
Process #2

or*

1 o : Rt 7\
80 R ¢ '_nz + l l | 'ayeddrl.l'cgeI gn N O
\ A L—( N—/
3
- H ' " )
X1t '

35

_ For the two processes of Scheme 1, R! through R* are as defined hereinabove. The reagent Y-X

&’ represents an organic leaving group reagent wherein X is the Isaving group fragment such as tosyl, mesyi,

40 halide, sulfate, phosphate and so forth; and Y is either a proton or a counter ion: e.g. Y-X can be HBr or

tosyl chioride and the [like. "Hydride reduction” concerns intended reductive amination of Xii by lil,

pariicularly the reduction of the initial complex of XIl and Il to provide product 1. A preferred reagent for this

use in Process #2 is NaCNBH,;. The reagents of Scheme | and their acronyms are familiar to the
practitioner skilled in organic synthesis and their structure and usage would be readily understood.

45 Process #1 in Scheme 1 comprises the reduction of an indole carboxylic acid or ester of formula H to
the corresponding alcohol of formula VI 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 pyrimidinyl-
piperazine of formula lll then provides product I.

Process #2 comprises combination of the indole intermediate of formula Xl with a pyrimidinylpiperazine

50 intermediate of formula \li followed by treatment with sodium cyanoborohydride to give the product of
formula 1.

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 fo

65 variation in order 1o produce other compounds embraced by this invention but not specifically disclosed.
Variations of the methods fo produce the same compounds in somewhat different fashion will also be
evident to one skilled in the art.



EP 0+464 558 Bl To provide greater descri ptive det a|I representative

synt hetic exarrpl es are provided hereinbelowin the ' Descrl ption of Specific
Enbodi nents" section. Serotonin h&E H¥4F5BBIked to the pat hophysi ol ogy of

m grai ne by accumnul ati ng eV| dence [ ncI udi ng increased excr etion of

:S:: gt 82: 2” m?’& gg\gtd éﬁfer ° ren? av esyrﬁﬁettagg%m%{]garg gli:o%géjcﬁfere dlgelﬁvpmtt%q
latter ef f EabroRhib el Eeehqm tanﬁ'&b mo%hJssarog,Ew hfkeite @nétcmhauag dhtd inBlaial N
Or St r eSSincréalbltl HRRYon &lsedlonin merlbaiRdEBIOIRGING aOibrdind Bitddk SicPd RALABinShd Sdionin
Arch. eudoront okobd pldsiets ddting e mighdiioChoadBeRY. LAt htr efidtt bsHBk!S G4!1ba spbdiicaBit | ON
of - r eser PhigRinb QUE hict aDleSRIBR paift o R3S, AWKy, 1AL CPRsAa bdfdbrindin MiYrBihd antestioydN e
headache Arth. INegbRi1967, 36tf 5484552).SMord lingoriatiyl Ll BEduUs R AfjdtBonC et Teddfpindl Ibvavs plash DY
sl ow | . V. seramjninGind wduce$ a Sypicalt roighaine-ype Bdadadhis ¢ miglaina sdffere(sKiNbintidced Bdadadhe can

"Ef f ect ofe aieviaddobi slow hV.lifection ofr siomin waeatinévet silfate. NSmball otca)., NEffvct, of $@61nin 0
107- 1110 . migiaind patights”s Meusalagy N3+ 1880, B aH7-tHbwn to be effective in treati ng
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general |y given ‘as pharmaceutical conpositions conprised of an antimigraine
amount of a conpound of Formula | or a pharmaceuticall y acceptable salt

t Héreof and a pharnmaceutical |y acERS48RISE8 BArri er, excipient or diluent

t hereof . Pharmaceuti cal conpositions whi ch pr ovr de fromabout 1 to 500 ng

of- -t he 3Ct rlrré/sg I n%t ed rlme 8% drggrtlalntatogigﬁfaa fun ngﬁgpea}rpgre Ecrﬁ S ttr.lreog’fal ly
pr.epar e é’bas R ..Fry D (ieSred iyl Shrlet 3 i 9 S
suspensi QS gty La.r ,rrda a'e 5.&0 )ar, Gro
phar macetanr ecsmraﬁa. m&mﬁ&sm pmé rWMabderi p s.mrassmya hyr e
route of ARy ﬁaﬁgﬁbdﬂﬁdsnﬁﬁﬁhoﬁ)&ﬁﬁm IR mr.ramrp%reterneraﬁeamamg barrnrbraﬁ..creor m
of tabl et(ﬁarpasdaaera.str & 8eridhthl SRalysdsQR rapoRte £ AV PoRBAtILYP MBIGHteXCi pi ents such as

bi ndi ng agermeStoofing - exarhiésCigscridd tn \Wekail khd CorépBaRdnSof(@mgoundO il Edimbla il asl well &5

sul f at e) .sydistitl intetrikliates ircaaslp pOGIsA Svillie appdrant tolthage Skilled mpieLamcthanMvbdifications, both
convent i naiatefdsnandanethetis, adil aliove pieparaion af ahee nphpoyres disBofed herpint frem thederbgoingd

par ent @r alescdptivp @sd he ilkevingLeximples itis beligeed thaboreskillediinpthe firbis able toruse the dnyention to

i nj ect i orthedllegiexigntl y suspensi on for intranuscular injection. The conmpounds
which constitute this invention, their methods of prepar ation and their

bi ol ogi ¢ AaB@P%S?W"ﬂi'NP""&E!ﬁE&P"‘PR&'f‘@ fully fromconsideration of the follow ng

exanpl es, which are ven for the pur ose of illustration onl‘}/ and are not
be con®tr uetPmesrepie é“ﬁ reqedures o H'FP ﬁ F‘e'“‘ﬁ’r’“egﬁ%ﬁgmp“] pds; ylized 4 8\, ng
55 eanpl HES sﬁs ST e Bl o i tgg:&g d'a‘:;: o
tenperat T:gg%g f:);l ?Iftee u aq wr[: H @zﬂci Ol' §l¥l %1? am:
'_uncorrect heﬁ%ﬁﬁ magnet| c fesonances 5' ar acte I'S-
tics r fe C al shlfts [err] expressed as parts per mII|on (ppm

_veréus t%@%&mléMUQQﬁ (TM5) as reference standard. The relative area
reported ouUs shifts in the [err] NWR spectral data 7 EP O

464 558 I&&a@fesponds to the nunber of hydrogen atons of a particular
functional type in the nolecule. The nature of the shifts as to

mul t i pdsi GEsharaliMbthod:BecRiomthdels-3propiasic sdidigl et (bs), singlet (s), nultiplet (m,
triplet (t) or doublet (d). Abbreviations enployed are DVBO-[err]

(deut er odi netriegificatinf @ xi prepdurd Bpgried byl detineand oh the Inharatiop ohindplead-prorierticeacidl was
conventi ed . The infrared (I R) spectral descriptions include only

absor pti on Tse saluidser S-fiyarqindolp (535 g3 8:01Gygolx in AG M- ohageticacid spntpielamachvii¢ edid (1 8n
val ue. 2TH P-p2yaelandiapriie peitydridpd t-& mbrf2apalavas Seatny (pkﬁa §t|99n? HRdeRfvder § m as
di | uent. m'ﬂ*’éﬁ‘é’ﬁt"&f‘ '%'r%{? 3&%?@‘ "e‘r ﬂ‘i"l"é‘ﬂs &@"p@ “o’\ﬁ‘i‘ ate'
follown

I
The
Forru)a [°9% 59 IWa g Eg‘é{g‘?gp Ofju< g Ai'qk "I'asbe
apparent A Q e‘"%’ﬁ.}g;j 't 83'% % tﬁ ragz (’(_Ial s
-and mehhq,]c eﬂg_n ‘pre ara't her corrpou ose |
From t he I eve
From e T b adlea b %“f@%ﬁ?ﬁfte %C%ﬁ@”ﬁ%ﬁﬂﬁﬁv ‘%'%rrl@%t
extent. Asxahgigparation of | nt er medi at e Conpounds 15 Sonme representative
proée‘d.;dr or preparation of synthetic internediate conpounds utilized in
t he thre@thoﬂﬁﬂ&&eﬁro@ﬁnismm 1 are given hereinbel ow. Mst starting
materials and certain internediates (e.g. Fornula Il and V conpounds), are
ei t her conEecrugé brpdwywas chivimatographed (Bi@2H1208c othyd pcetaleelH. C)/tn igive the Sitteagompowd di | v
avai | abl as iheigd eolid.vepri 168:102* Ct Geldit 4% IR [npal)i4ag 1699com™ ' indr (RPOiMHzZzGRCIA 8189 one

'ski | | et iy s H Z8t(d.of= 18 Hpa N7 2R, i 4 RAT iz, e TriSsidd.y =8801.9 Hz, 1H), 7.05 (d, J=23 Hz,
_. 1H), 3.07 ¢, J=7.5 Hz, 2H), 2.75 {t, J=7.4 Hz, 2H).

Example 3

50 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, CDCla) § 7.97
{br s, 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), 3.09 (t, J=75 Hz,
s6 2H), 2.76 (t, J=7.4 Hz, 2H).

'H.E. Johnson and D.G. Crosby, J. Org. Chem., 25, 569 (1969)
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Compeunds:of Fornula Il Exanple 1 25 General Method:

5- Fl uor oi ndol e-3-propionic acid A nodification of a procedure reported by

Johnson[err] for the preparation &P 0 484gse£3- propi onic acid was used. Thus,

a solution of 5-fluoroindole (1.35 g, 0.010 nol) in 10 nL of acetic acid

containing acrylic acid (1.5 30 nL, 0.022 nol) and acetic anhydride (1.9

m., 0.02 u f (oil bath) at [err] under Ar for 5 days. The

vol atiles_were then renmoved in vacuo and the residue was taken up in 3N

NaOH. | nsBPUMP4 material was removed by filtration and the filtrate was

i i " then extracted wth [err]. The organic extract
20gic 29 glve the product (1.191 g, 57% as a

solid WhlA:f% ﬁ ggggﬁ W&H% furt her purification: IR (neat) 3420, 1740
[err]; err]) [err] 7.94 (br s, 1H), 35 7.28-7.18 (m
3H), 7. 05 ( a%olﬁtlog oFZd_B’of &arhﬁnomo@le%%éj_vgﬁ- 1JO equ%r)%nd 31 § m'l’.'%z 313”‘ 1§qu§ %

= 7.5 [, vidhjlamine if 206 L of CHz&lz & biZe B é%i&i?&no&rt'z%trﬁt. qu 1l Qv Por the
gener al réhinsbutidhliNBloridedih B0 Inil. df ICHEQUTENGEWISES TRY SiukisHokkls awove én&a,b &m t5¥RRP| e
2 40 5- Chbfiperdturél ovef 18 hdifsD PherhctiorPixire cOrickisiteR BAEHHG tosiRSdiSbIEITR BADMEBh e d
([err]/ 5-aVactdry IThée orkm Bydrowds|Washied vith\200 intleoftwaler, 100 GIPSF LM MaBCIA100erhig of
sol i d, m gaturaledCagpedus bodiuvi Bicalbondtd dnd 160 (nheh isaturdiéd aquediGOdndiine ranbtide] e drgamic

- (200 M4z, lajeewas|dried ever nhPdr@B sddium §ufate Sijterddiland Gon&ebiratel] in Jacho © obiain 31.59 g (190%8)/
(dy_J=8. Wfﬁmemmulfomn!tzbir@dd mp383-635°¢. 9 Hz, 1H), 7.05 (d, J=2.3 Hz, 1 H),
3.07 (t, J =7.5Hz, 2H, 2.75 (t, J = 7.4 Hz, 2H). Exanple 3 50

6- Fl uor 0|ﬁt§d$'M9m¥WmlmQﬁ'dﬁﬂ1P@P4ﬂ?lﬂ aﬁ'ﬂude pr oduct was chromat ogr aphed

- ([err]/20%hexane et acetate) to give the title conpound as a beig
sobtl, 2m p, ToBsqh QG&’J“’Q%‘%D ?W"%{ﬂfe‘ia'l’ﬁt“agwwna’f%g? dp 15 miL ‘e‘?’%c]ah?ﬁ’“c(
VHz [ er Eﬁ %r eg uiv. yl id 2 d 3.1 mip ol E f acetic
. i w b_ H t9 ° 8h Th h xt
Zi—l? & g' 3 5551 acu ea efs ésolverd eng 'gn ggyuurz ide w%‘ hged@r'aﬁ121 55
Chem , .25, &ﬁ “%c oW, E%q on ; mreg%E%d on%ﬁ@mol e
45 3-] ﬁ]@ 'la'Q 9 d?‘%&’ B@d?gbtﬁunagul te, filtered and concentrated to

S- (M?t hyI |§6"§Yéf)aaﬂ?‘onn9'of‘ fﬁNNﬁ’t sl Mhds el Ednsistert With Wrekidh Sof tnko 1
afEblid/acld IBMRb rAdter l\ffgs h&]iﬁ]rther%urﬁucﬁﬂh‘in\éuﬂseﬁfentl&cﬁcfnb ethylamine in
200n1_of [err] at [err] was added a solution of 12.8 nL (166 mol, 1.1

equi v. Jo dompainagastesmuiaony|l chloride in 50 nL of [err] dropw se. The
solution was allowed to slowy warmto roomtenperature over 16 hours. The
reacti on BxempleiBe was concentrated and the residue dissolved in 800 niL of

L/.

General Method: 5-Fluoro-3-(3-hydroxypropyl)indole

To a suspension of LiATHs (433 mg, 11.4 mmol) in 20 mL of dry tetrahydrofuran at 5~10°C under Ar
was added a solution of S-fluoroindole-3-propionic acid (1.179 g, 5.7 mmol) in 5 mL of tetrahydrofuran. After
10 min the cooling bath was removed and the mixture was stired at room temperature for 30 min and
S finally it was heated to reflux for 30 min. The resulting gummy mixture was allowed to cool to room
40 temperature and then the reaction was quenched by the sequential addition of 0.5 mL of H20, 0.5 mL of
15% NaOH solution and finally 1.5 mL of H20. The mixture was then diluted with ethyl acetate, dried
(MgSO:) and evaporated to give a yellow-green oil. Flash chromatography (SiO2/CH2Clz-ethyl acetate =2:1)
afforded the product (918 mg, 83%) as an oil: IR (neat) 3420, 1583 cm™?; "Hnmr (200 MHz, CDCl,) § 7.94
(br s, 1H), 7.28-7.20 (m, 2H), 7.03 (d, J=2.4 Hz, 1H), 6.92 (dt, J=9.1, 2.5 Hz, 1H), 3.71 (t, J=6.4 Hz, 2H),
45 2.80 (t, J=7.5 Hz, 2H), 2.02-1.88 {m, 2H), 1.33 (br s, 1H).

Example 6
5-Chloro-3-(3-hydroxypropyljindole

50 :
The title compound was prepared according to the general procedure to give a light brown oif which
was used without further purification: Yield =96%; IR (neat) 3430, 3300, 1462 cm™".
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et hylF acetate. The organic |ayer was washed with 200 nL of water, 100 nlL of
Q-1 M-HCl, 100 nL of saturated aqueous sodi um bi carbonate and 100 nL of

sat urat ed aqueous sodi um chl ori deP 0384588 Bhni c 15 | ayer was dried over
anhydrous sodiumsulfate, filtered, and concentrated in vacuo to obtain
31.55 g_(100% of 5-nethanesul fonam doindole, mp. 133-[err]. B.

3-[5-Me P f onyl )am noi ndol yl ] propanoi ¢ acid 20 To a solution of 3.4
g (16. 26%‘ !o*&[:}hgd: gg 3’ pf 5- met hanesul f onam doi ndole in 15 nL of gl aci al
acetic ' (32 3 mol, 2.0 equiv.) of acrylic acid and
3.1 nl (3%3 ding® th &HF BN ekt thal 1B rdaBfibh Wad Rin 3 iy ©
vas heatdiordiure) @ b et wenie Wi Bt 49 g R Ero ur Oﬁaf@ag U

vol ati | ghehipd42h,i1 odwﬁ rem)ve |n vacuo. The residue was dissolved in< M
sodi um hydr oxi ‘de Wi th heati ng. I nsoluble mat erial was renoved by

filtrat eamplele basi c aqueous |ayer was acidified to pH1 wth 25

concant rat ed aqueous hydrochl oric acid. The aqueous | ayer was extracted
wi t h t hegeMehylisdifonyarbinanislyijdropetdny| acetate. The conbi ned organic | ayers
were dried over sodiumsulfate, filtered and concentrated to give 5.0 g of
a brown oiVe asilytion of 802 § KIVIR ramel. heaivg pEthe cwde ininiapeopiotin 8¢id (Example#)tih10 mL

f or mat i enTHITatiONE wed edded 32 anlaefiadt M| solutitneof ppreee-THE] comalex S digrwiseLfifter the t her
pur i f'¢ c adgtiem wascompiptas é??tbai"b‘&%?t'?’ﬁ?i’gd anchtheseplion midure ragglewer 1g worm oragml e 5

Gen,,r al W?’ﬁ%? ovey. ‘ﬁ‘(‘&gg'&" g?‘ﬂ gzgyi ﬁ’ ame s%'ﬁa‘%a%"’%‘ﬁ P18 ibisa- of
%

,[Ar vvas 883 %P%o‘?%?'f‘ °°2 !l:{] 'Sﬂq@? (9{?1 Shion f 5{:‘]:"‘31

y II
nrol ) rgn 'ﬁgraﬁi nlsor% sum 1&5@5\'« ' r rﬁr- | ne ondz?récgn nm QE % on\?\%shtPemved
and=th KT aTe “Was st rre room errpera ure nandflnally it
was heabgppog,gbsoef:({,“ma{,or 30 m n. The resulting gumy m xture was allowed to
cool to-ToomA0 tenperature and then the reaction was quenched by the
sequent egmpR@di tion of 0.5 nmL of H20, 0.5 nL of 15% NaCH sol ution and
finalady I.5 L of H20. The mi xture was then diluted with ethyl acetate,

dri ed [ Gérotal Methodes-HEH-3i(BpHoluenegiilfesy! axyppyimdolgr een oi |l . Fl ash chromat ogr aphy
([err]-ethyl acetate= 2:1) afforded the product (918 ng, 83% as an oil: IR
{neat) 3430,al88on e rSfluprofe3-jdrypr¢pBitols217 ing.r4.75) mihel) in]20 L9 GHaCk st 04C H) |

7. 28- 7. @@iel Anwas pfided FiefiBlahite (728 121.25.28 rbinol), folided b aSglutionl bf, p-lueneguliony! chidBidez, 1
H), 30 7(89¢ mg, J2&mpollintizml pHPH:ChSang 80 a( qatalylic amauntcof dedimetilamindpytidine] (58 81g¢ m
2H), 1. 948 pmel).SThe seagien ibsEPrYRstiged;at @ Cderai03nin andrihen ab sopprtepRaraiureiont 2490 The
title CBY%B?SEH?G °Wﬁ%'“b¢" ‘M’! %W%GP‘!VO(SPA’QHM@?‘B? f%ﬁ!@@&? - dheyguie g

| i ght b hm 0 OI'I'“; W MEﬁxaE?LH“F“m"&étSPR?WedW@:G“Z-gb; I R
(6n ltﬂ%)r 81d 3&?‘? I-Q%I\Z EB‘&S‘Q ggl:l vacuo gave the prgig 1B 3£8 &@) uffy white

- nee 0, 1178 cm™"; 'Hnmr (200 MHz, CDCla) 5 7.90 (br s, 1H), 7.61

o (. J==84 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, 1H), 6.96-6.94 (m,

, 1H), 6.88 (dd, J=9.0, 2.5 Hz, 1H), 4.06 {t, J=86.2 Hz, 2H), 2.74 (1, J=7.2 Hz, 2H), 2.42 (s, 3H), 1.99 (dq,

AL Y=72,82Hz 2H)

Example 10
5-Chloro-3-(3-p-toluenesulfonyloxypropyl)indole

45 The crude product, produced via appropriate modification of Example 9, was chromatographed
(SiOz/ethyl acetate-hexane=1:1) to give the title compound as a solid, m.p. 80-83 * C: Yield =80%; IR (neat)
3442, 1350, 1175 cm™".

Example 11
50
6-Fluoro-3-(3-p-toluenesulfonyloxypropyl)indole

The crude product, produced via appropriate modification of Example 9 was chromatographed (Si02/10-
30% ethyl acetate-hexane) to give the fitle compound as an oil: Yield=84%; IR (neat) 3410, 1353, 1178
8 om™.
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5 * The ‘product was prepared accordi ng to the general procedure, except
that the reaction was run at roorrFI, 525 i1 € for 5 h. Standard work-up
gave the title conpound as a ligh brovvn gum Yield= 90% IR (neat) 3420,
1630 [err]. Exanple 8 10 3-[5-(Met hyl sul fonyl ) am noi ndol yl ] propanol To a
sol ution mémpe®® g (7.16 mol, 1.0 equiv.) of the crude indol epropionic
acid (Exanple 4) in 10 nL of THF at [err] was added 32.2 nL of a 1 M

sol uti on B@-blowpmpyiHiHindolenpl ex in THF dropw se. After the 15 addi ti on was
conplete, the ice bath was renoved and the reaction mxture was allowed to
war m t @ r ooRhosphope rtdtramide (174 rg) tih Ek© \(30hmb)uvassadddd dropwisec tol @ B0 solutione(1@0arsl)
pour ed | rrenjaining Sr(3hydepxpeppeiingole Wi 7.6 o) BI €' withhgliind endimoklee R aimpsphdrewiiten thehr ee
25 nlL poradfitiengwas fcompiels. theeaction was aifgwed domwesinie &3 ‘6 and eprtingayghe stired dar 46 firAtdhe
over an hwwbﬁﬂ%ﬁm ehwgﬁfﬂqnaw °°P‘P4 t°e9 “Cjandriep (96n'«’§e’h'9r3&%‘9§‘olﬂ°ﬂhm'(}%?c@6 st"é? el d

reth gwofsf? LB, ok s S S0 B0 A o A B O e
th | in ( C, e (£
Zﬁmﬁ.”at onsen ik tem"ad gﬁ?"%&'f&%ﬂ%\” et b Uil G R

Vi . o Fornula V Exanple 9 25 General Method:

5- Fl uoro- —o=-p=t ol uenesul fonyl oxypropyl)indole To a sol ution of

5- 11 uojs0 3?[5£ﬁétﬂ%qlfogﬁémngﬂwl#lb@%@&‘?ne(hglqegulggate 4.75 mmol) in 20 nL of [err] at
[err] un [err], 5.23 muol), followed by

a sohution af a ponitien bEDRS0!, (02 mnfoll 1 Ordq6le) Ghe ihSRehroBBhol 1B 3R InilGTOHE ai 6 watL Of
[err] anddédaconoanic @i68s Wiviok 281QuIY of Getirtaflind PlbEWE Y10 ML df GHethenes&ifBnyiBhioride.4 8
mol ) . Thibe Fexativh inthturaiwes stindd \&B8° G tor KhiryCmifilites] 6" poufedint® @5 FALILF 3&Ghatbd @duetis
room tnediad icarbérate. Thel Adlebus layeapos attacted ofth twacfiverindt portiont of bibylerdetity. The
chretrat ograbited drganic]layefs wehredried Siver @ehygdmveesagiugusuitate] Hiterepiandwaecestated i vaeab ton

et her andield{E127 globa yelibw pil whesetiiNME indigated fapnatian bidheamesylatetM. | an oi | separ at ed.
Addition of a small amount of [err] led to dissolution of the oil and
 cryst al | i2apeusgs eiformyia hr oduct. Storage at - [err] 35 and then filtration
and dr#¥in of the residue in vacuo gave the product (1.378 g, 84% as

fluffy dles: mp. 99 C IR([err]) 3470 1360, 1178 [err];
[err]nnr 1(3_9‘ Mz, . . 0, (br s 7.61 (d, J =8.4 Hz 2H)
730(d =G0% ,708(dd J:96 26Hz

’ 6 6-6. onlof!ﬁgp N Ha(g\g ﬁ% éfog ise N
gt i"ﬂ"&h&a&g% ot;f &e.y %5%3‘ %ﬁ&@?ﬁ. tmﬁg ﬁcer{(étea "

The CrUd%nJH’r U&; rXA-d%e@QMvQMn'G’#E@z lrdcted it B9 NaHESAEHAI g 0 Irhe WaS
chigmat og,rgambqﬂas@r rilurleetvtnml KOG fieRa,Nehee Bicentrdted. undeP rEdubsd bildSsule! Sliga gel
conmpouwsad chdmatographi (CH2 Bl IMeGHNH, O 92:8:0)8) 61 the conSdaltite biférded Bat.83 o3 4dPx%). ir%Ethnt1175
[err]. BEontpbsaselilo Ouith-ethbnoiic BSI3nd dryfRalizaton 6@ BOHIOH 9isMed B Wdrdchithitle 8altldle
crude pr ddostg, 3piwdupaad72i®e).appropri ate nodi ficati on of Exanple 9 was

chr omat ographed ([err]/lO 30% et hyl acetate-hexane) to give the title
corrpound 0! Ighipe - Methqd@at ) 3410, 1353, 1178

A. 4,6-Dihydroxy-5-methoxypyrimidine

A modified procedure of Breischneider, Richter, and Klotzer, Monatsh. Chem. 96(6), 1661-76 (1965),

was used. Absolute methanol (1.0 L) was added with ice bath cooling to sodium methoxide (175 g, 3.24

45 moles) in a 3 L round bottom flask. When the mixture had cooled to less than 20°C, dimethyl

methoxymalonate (162.14 g, 1.00 mole)} was added, and then solid formamidine acetate (104.11 g, 1.00

mole) was added. The mixture was stirred in the ice bath for 30 minutes, and then refiuxed for 1 hour. The

mixture was cooled in a cold water bath and then concentrated HCI {about 350 mL) was added until the

mixture was strongly acidic on pH test paper. The precipitate was filtered, suspended in cold water (about

s0 400 mL), and then filiered again. The white powder was dried in vacuo (125.84 g, 88.7%), and carried on
without further purification.

B. 4,6-Dichloro-5-methoxypyrimidine

55 A modified procedure of Bretschneider, Richter, and Kidtze, Monatsh. Chem. 96(8), 1661-76 (1965),
was used. A mixture of 4,6-dihydroxy-5~-methoxy-pyrimidine (125.84 g, 0.887 mole), POCls (700 mL), and
N,N-diethylaniline (60 mL) was refluxed for 3 hours to give a brown solution. The solution was cooled and
then the excess POCIs was removed in vacuo. Hexane (about 300 mL) was added to the residue and the

11



55 [érr]. 10 EP 0 464558 Bl Exanple 12 3-(3-bronopropyl)-1 Hindole 5
Phosphorus tribromde (17.4 g) in [err] (30 m) was added dropwi se to a
[err] solution (100 nL) contai ni BB 0364 3smpdr oxypropyl )indole (VI; 7.5 g) at
[err] with stirring and under [err] atnosphere. After the addition was
conplete, the reaction was allowed to warmto [err] and continuously

stirred "igyre wgs Ffluxed ‘”ﬂth é"’é’f?d“@ﬁ hot hpxang laype wag Hecanted, o] bpalpcand %Id%"?aé?d[ err]

and |ce %&""9 ezt’g" 6?% 'i"’d eé'éaciirﬂ?'ab‘f"f”f’}eéd° ﬁLadﬁf?P od inyacupy, o

or gani c pAxLRe ghide e @0 gg{h ﬁ;‘" °T'¥Féa"'é EgLRet FtH?fer
extracté ghy colq r( 9rhd %?cﬁ'é hegggg were washed with sat.
Nad &ol %ICRB . ..etered and concentrated under reduced

pressure' ndole (V; 1.51 g; 15% . Exanple 43 15

3-[5-(Met hé’nbé&éﬁnﬁa%&ﬁ;’b)@&‘ Jié%blOé?PthaleP'{ﬁB%L land o 3613 S48-HigHIR-EméRodpytifiditel ON
of 0.0924h adbied) TRS| Wiard waY vidorRsty BEHH SR 2APANGIM leRpetatire Mbring!  THF
at 0 7% h\&ﬁ&h@d%h@ro@nﬁﬁox(ﬂrhﬁﬁﬁe rdidabivedZ THe §rbdlick - was OdxtrididaCirdny |tliﬂrh<iiﬁous

f ol | oweGedeionQnifdédre With @fethiyhdéibada lyloaNle7 ghdamei)de sanddhe(5rgp aCthé BddeTprédudy vas\Was
stirred chfomptegraghed @h stlibd Bélyusiiip rLijradierit o€ 120-p0% resthahdVotiy! ldnetate asfthe alieht.athed
aqueous pdud oas then dissived) Saebienitriblwed aguedtted HelEedayive Xiier st ke d whits! gowtiako

. five nlL whish wasdred o vagiohy givestbe tralytical shingle ¢ irmd16811 g0 twbblesker s were dri ed

- over #nhydrous sodiumsulfate, filtered and concentrated in vacuo to yield

0.127 g of a yell oW Qpd. M@Qsﬁ&mmﬂﬁwﬂmlcatﬁgofor mat 1 on |of the mesyl ate

V. Compounds of For 25—Exa

1- (5- Met hoxy- 4- pyrifnidi ny [5:[2 1757 b 528 !‘*'Et'\hb%&l 3020:1.2614 3 sol ution of

pi per azi ne (38.40 ¢ 2 45% nl [B499 (10351949 [wAkOddted dropwi se a
[egw] (100 nlL) solution contai ni ng 4- chl or o- 5- met hoxypyri m di ne (6.45 g,
0.04 nole) while under nitrogen at rmsphere After the addition was conplete
the read: i-iMethcsy-hopintidindipipdragine] for 0.75 h. The reaction was concentrated
~under reduced pressure and the residue dissolved in [err] and extracted
“with 3% [ e'?'?ﬁfazaﬁdz‘{ ) w3s digsglvedh jngwaierc(19Mh mblkeinyiy Barg bpile) agg then Selidr4 e'd'*Fhi"JFCt'%r ed,
and cond®@HeRRYERding, $OP 9 269 m’?ﬁ i”%%%qﬁ'P‘é Thesimixiure, Wq%Y'QQS‘B’s'Y éﬂfﬁ?rfﬁ't 'Bé.‘)’

([ er (r)] ‘m’dﬁ o f! J‘G Wgﬁ" Ei‘;cﬁ %%VE@H‘{ a’eSé%Ff B}eo%'"& N
g?yit@al I :,‘Zé?'i 'H%"é%ﬂ t?%lﬁsoag: s g}c‘gjﬁr ‘E H gf gﬁml oS, }’;ol: c:é; Tffo 50
g, " 315 %@% 612%;% i R ! %‘1 % S%M.?am‘ifﬁ hod 2

40. A 4
Br etschggé > teRibe p %965)
so?ute met hanol (1.0 L) was added W|th |ce bath cooling to

sodi um ERiripisde (175 g, 3.24 45 noles) in a 3 L round bottom flask. Wen
the mPxfure had cooled to | ess than 20 C, di et hyl

1-(5-Methoxy-4-pyrimidinyl)-2-methylpiperazine --Method 1

psi,

A. 1-(t-Butoxycarbonyl)-3-methyIpiperazine

To a cold (~5°C) solution of 2-methylpiperazine (5.00 g, 0.05 mole) in 200 mL of GH2Clz under Ar was
added a solution of di-t-butyl dicarbonate {10.9 g, 0.05 mole) in 100 mL of CH2Cl2 over 1 h. The resulting
mixture was stirred at -5°C for 1 h and then at r.t. for 2 h. The solution was then washed (H20), dried
{Na>S04) and evaporated o give an oil which was chromatographed (SiOz/ethyl acetate then ethyl acetate-
MeOH-NH,OH= 10:1:0.1) o give the product (4.30. g, 43%) as an oil. This material was used without
further purification: 'H nmr (200 MHz, CDCls) & 4.15-3.75 (br s, 2H), 3.0-2.8 (m, 4H), 2.47-2.35 (m, 1H), 1 48
{s, 9H), 1.08 (d, J=6.7 Hz, 3H).

B. 1-(t-Butoxycarbonyl)-4-(5-methoxy-4-pyrimidyl)-3-methylipiperazine

80 A mikture of 1-(t-butoxycarbonyl)-3-methylpiperazine (2.0 g, 0.01 mole), 4-chloro-5-methoxypyrimidine

(15 g, 0.01 mole) and diisopropylethylamine (2.6 mL, 0.015 mole) in 25 mL of dry acetonitrile was heated
to reflux under Ar for 60 h. The resulting solution was diluted with ether and then washed (Hz20, brine), dried
(Na2S0,) and evaporated to give a gum. This gum was triturated with hoxane (x3) and the supematant was
evaporated to give a gum. Flash chromatography (SiOz/ethyl acetate-hexane =1:1, then ethyl acetate) of
this material gave_ first 4-chloro-5-methoxypyrimidine (0.4 g, 27%) and then the desired product (1.2 g,
30%) as a light pink solid: m.p. 70-72°C; IR (KBr) 1690, 1575 cm™"; 'H nmr (200 MHz, CDClg) & 8.33 (s,
1H), 7.90 (s 1H), 4.79 (br s, 1H), 4.4-38 (m 3H), 3.86 (s, 3H), 3.35-2.90 (m, 3H), 1.48 (s, 9H), 1.21 (d,
J=8.7 Hz, 3H).

65
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nit.hgxymal-onate (162.14 g, 1.00 nole) was added, and then solid formani dine
acetate (104.11 g, 1.00 nole) was added. The m xture was stirred in the ice
bath for 30 m nutes, and then ref | EA##8P8 B hour . The ni xture was cool ed
i-n-a cold water bath and then concentrated HCO (about 350 ni) was added

until the \ : | n pH test paper. The precipitate was
filtered, cm, Méifpx il Sﬂ,}(s }a n(}Pt 50 400 nlL), and then filtered
agai n. The mlstna.oqurbmycaﬁtsm 6-PhethGUDyhintidinyP:mEhyigiserati® (1.ANE, £8indgd
on Wi t houtand wifidoRRAketB WEill {5 MmBYih @0 mLEbf Ot 6z Wh Giked Bt 1R- WiBr P %o R hi MheCdoldBonDias

A nodi f § eQuapbraeddry @sidile Wik Gketlpnewalériand b aiddues wasaslied! (1Y Rith 198 RjuEdds NEDHEM
96(6), 16Ghe 7d§u|ﬁnb9(65)s) mbise Wwaektradted Wvith afiye acbtate and the organic phase was washed (H20,

4, 6- di hydmbaney,-ddedriplaiBik ) arplyavaporatbid e givd  Serii4olly, THs B8eriahwasciken RO ldthef, Tibdednth) |,
“and NN-di ednoyé solibilenpatérizdand the sehgion wid evepnrktddop gire feumreiuttd0.80 9.692%) los awpil. It
sol uti on. wEhused ofthaut furthepauificaion: &R (nealiB3Ph A RB%; M0 emT e FEni(RQ0) Mijga §DCIPRARAS. i n
vacuo. Piedth&s] otk 489668 (). Wh<S-26:4d2 (m.t15). 1386 (5 8H). 88&3-Ah (. t1HE 3-12-38P(np 2454
558 Bl mi #4280 (mLH) &£9 (GdTO-f 1 $HBt i rri ng. The hot hexane | ayer was

. decanted into a b%aker an2d reS| due treat ed two nore tinmes with hot hexane.

The hexan&XEXERR¥TS ) ;;-_ 9 were concentrated in vacuo to

Pocr ystl || o °d*35t%§4t£%% t.r? 190 ek wlt i T e

- seognd cr %ﬁﬂer t ﬂlkrgtﬁg | st duct w extracted. from érltr e with CHzClz
6- Ohl or o- wer %ﬁsrﬁéws i rsgé’ra ﬁp‘ﬁ a.gtsnsheto?;% e

di ssol ved w%w%taerou HED bdte® 10 TR kP et Pfich W Ine
.(10. 00 4, reerstiiZEaTHoR) .-nt@ﬁ aAd 4R in meo B il he prfatict \bb ACHHRS! Dbikies t4l0e g ¢h.d. @B5-2 h
at \&éomtegg)@;ature during 10 whi ch the 4, 6-di chl oro-5-net hoxypyrim di ne
~di ssol ved. The product was extracted fromthe aqueous reaction mxture with
~met hyl ene Egdmpriede (yield 12.67 g, 99.2%. A sanple (5 g) of the crude
product was chronmat ographed on silica gel using a gradient of 20-40%

met hancs/ dihthoadeydtidindpipedazinee| uent . The product was then di ssolved in
acetonitrile and concentrated HCl added to give the salt as a whi te powder
whi ch was Adi-Ethekypyimidineuo to gi ve the anaI ytical sanple (4. 0 g mp

169-173 C bubbl es% 15 AnaI CaI cd for rr] 1.5 HO 0]
89 g Jvas dle v‘ep I‘n e an |g nd 5-br0@opyg |d (1 0g, |q2

27987 30 mmo‘;lg The r was e an autoc ave jor 7 h and then allowed to 'stand at 23
1-(5- Met h&& ;ﬂ aFf g\“ P‘ﬁ’é" ‘r" 2’?%‘8‘,‘0 Qj > i SUsrUR
~water (10 i gr(ég( © L0 £ nic exra werewas
' metioxy py %Tt Yl ’%g\ d"' f}' Kxét de reduced pressure
- vi.gor oysl g., rrera 5 HH " rct)om tem?)erature l[ftrel ‘ngdv\,hl Hfidine .00 g,

4, 6-di chl or o-5- net hoxypyri m di ne di ssolved. The stirring bar vvas renoved,
cat al yst glgg&gggﬁﬁm,dgmmgadems added to the turbid solution, and the

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

~catal yst wasrofa dolutidnadl 5@thbxypirtinidife200 b 1eatmmeih CagdidoBmL) wis ddedtachiopérdx-
Th 0 40 [ @benkoicudid, H0-66% Wevhegrede, 30y ar.7 MamatBGhd alivtreactiore atinbd at 23+ G far 18kt Uthe t O
gi ve a cl eactioniwhas eiviactbd with walerf(2 edl) coptaining tNasGls (71 &.184 ngpol)6 The/GfanicTohas ves ude

product weldediity @hhydions Ok fitbred] ay Cankentr@ed vndey) redudedsredsure do afhrmebl@ndet fitbe,
g, 78%).

45 C. 4-Chloro-5-ethoxypyrimidine

To a solution of triethylamine (1.90 g, 18.6 mrol) and phosphorous oxychloride (2.87 g, 18.6 mmol) in

CHCIl» (680 mL) was added S-ethoxypyrimidine N-oxide (1.75 ¢, 12.5 mmol) portionwise. After the addition

was complete, the reaction was heated at reflux for 3 h. Upon cooling the mixture to 0°C, CHCls (60 mlL)

s0 and water (10 mL) were added following by portionwise addition of NaHCO; (3.15 g, 37.5 mmol). After the

effervescence had ceased, the organic phase was separated, dried with MgSQ, filtered, and concentirated
under reduced pressure to afford the chloro product (1.98 g) which was used without further purification.

D. 4-(Ethoxycarbonyl)-1-(5-ethoxy-4-pyrimidinyl) piperazine

85
A mixture of 4-chloro-5-ethoxypyrimidine (1.98 g, 12.5 mmol), ethyl t-piperazinecarboxylate (5.93 g,

37.5 mmol) and micropulverized K2COs (5.18 g, 37.5 mmol) was heated at reflux in CHzCN (75 mL) for 4 h.
Upon cooling to 23°C, the solvent was removed under reduced pressure. The residue was dissolved in

13



and concentrated HCl was added to precipitate the product as a white powder
whi ch was dried in vacuo - (4.32 g, 94. 0% from crude product, m p.
219-221.5 C). Exanple 15 35 1-(5gkk)4saessB1pyri m di nyl)-2-net hyl pi perazi ne
--Method 1 A 1-(t-Butoxycarbonyl)=-3-methyl pi perazine 40 To a cold (-5
C) solution of 2-nethyl pi perazine (5.00 g, 0.05 nole) in 200 nL of [err]
under ArChh&l and dethed willy watei Grmldf Thei organip phasp mdeﬁdbmh@!@dg’!!@@ Q fit@edh Bndhp| e)
in 100 neonesnirgtask yridercrpdijced piessurph Siligacgal chrpmajogrpRy (HaCladloOWB8:2)rob theponqeplrdtq  f or
1 h and Yilded Pepduqt (329 g B3%)2 h. The sol ution was then washed (H2 0), dried
[err] and eva orated to |ve an oi | which was chromat ographed ([err]/ethyl

acet at’e F [err]—10101) to grvethe product (4.30
g, 43% as an : T[{g 125 pgrat ion:
[2€£1r7] 2n3 zg of). 1%\ ]hea ’Eﬁ;\ %izva%:m?ﬁﬁg d

S di lsoluti drled
1-(t- ﬁrﬂﬂﬁmﬂz .ff}:oa earceﬂrr fi%@ace R sarcg%@ﬂzaraﬁa
m xture éor-hbﬁ;@ﬁ)éﬁ@b@?& eco&ema raau mﬁ(bf#b @%(2.0 g, 0.0
4-chl or o- 5 met hoxypyri m di ne . and d| | sopr opyl et hyI am ne

(2.6 nl,prBuuditor Ferha@d1 i n 25 m_ of dry acetonltrlle was heated to refl ux
under Ar for 60 h. The resulting solution was diluted with ether and then
washees (bia@piehbri ne), dried [err] and evaporated to give a gum This gum was
trigyrated with hexane (x3) and the supernatant was 55 evaporated to give
a gum Fl-B<hFlohe-thirintdelGrvAprony 4@ methexgttpylimidioyllpiperezifeexane =1: 1, then et hyl
acetate) of this material gave first 4-chl oro-5-nmethoxy rrmdr ne (0.4 g

279 and t hes softion afs b-flvagp- @MGB&"G{UIO"Z"’@I'P’% ndefe (K14 p.g Eg MR iR éprfﬂ- °fm

70 *¥.220c: acpippitriiRpyay 844990'(5'1'5 S?W f 'dVJ@W :uﬁrﬁ"v 926@ "I\ﬂltﬂgh"'[‘%der]! 4‘[@!"5’? a'?f’ 33

dirs rogﬂat aml e é‘B' Zg
lth d oV © to
3352g‘q8 yyomat gézo ( r‘n i v apF;qch
558 1 C.9 'H m ;‘5{ é&? 13
1 (t-hu tv(v?i? at5 ] supe n whic rse

Ll ﬂrser, ol

Iu‘g@g dérs .Fh 04' 9

at r U 20y J-“.’e’z lfrzpﬁr-l 893t b %139 HL '19 Wﬁgs %‘ QJr—% 4H)t ¢, @S
t aken upaH) Qgg@t@;s F=11) Hf go.gugqnprgﬁ) YES1 S H) with 15% aqueous NaC]—I.
The resul t| ng (pH 8) m xture was extracted Wi th et hyI acetate and the
organgc phase was washep eT T e) g—ferti—and evaporated to give
a sem-solid. This mateu_"g!b;ﬁ?!éj +[69° Jrsg't er trltr‘ered to renove
| nsol ubl e material and the sol tC,cm4was evaesr 4t Baistse. gi ve t he product
(0.80 g, 92% as an oil} Houndva$ QB3EAEWA|t HOBIES; f yr NH&SSpUrification: IR
(neat) 3300, 1580, 1540 Terr]; [err] nntr (200 MHz, Terr]) [err] 8.32 (s, 10
1 H,%7.87 (s, 1 H, 4.83-4.68 (m 1 H, 4.26-4.19 (m | H), 3.85 (s, 3H),
'3.26-3.197,(3,(, 1§. H, 3.12-3.01 (m 2H), 2.94-2.80 (m 2H), 1.29 (d, J = 6.8
Hz, 3H). t hoxy-4-pyrim di nyl)-2-met hyl pi perazi ne --Method 2 15 A
50l Ut | ONy-@letndzy Yyl PELE@H RO GprEDyIpiorkiis B dréchidRieHylrasas 1 eact ed wi t h
SOIM 4,6-di chl or o- 5-
o A mixture of 3-(1H-indole-3-yl)propyl 4-methylbenzenesulfonate (0.87 g, 2.65 mmol), 1-(5-ethoxy-4-
pyrimidinyl)piperazine (1.10 g, 5.29 mmol), micropulverized KzCO3. (0.73 g, 5.29 mmol), and tetrabutylam-
monium hydrogen sulfate (0.04 g, 0.13 mmol) in CHzCN (15 mL) was heated at reflux for 2.5 h under
nitrogen atmosphere. The reaction was allowed to cool to 23°C and stand for 16 h. The reaction was
concentrated under reduced pressure and the residue was dissolved in CH;Cl, and extracted with water.
The organic phase was dried with anhydrous K>COgs, filtered, and concentrated under reduced pressure.
Silica gel chromatography (CH2Cl/Me(OH;98:2) of the residue afforded the free base (0.70 g, 72%) which
was treated with ethanolic HCI to yield | (0.85 g, 99%; mp >230 °C) after crystallization from EtOH/MeOH.

80 Anal. Calcd. for C21Ha7Ns O« 2HCI+0.7H2 0.

C 55.93, H 6.80, N 15.53, Hz0 2.80
Found: C55.67, | HB6.86, N 15.40, H20 250
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met hoxypyrimdine (5.00 g, 27.9 mmole) i'n a procedure simlar to that given
for Method 2 of Exanple 14. After hydrogenation and filtration of the

catal yst, the product was extractedof4eamssee filtrate with [err]. The

" extracts were concentrated in vacuo, and the residue was Kugel rohr
distilled to give a clear oil (5.46 g, 99.8%. The oil was dissolved in
acet oni t r2e®BPIgHY concentrated HO added to formthe salt which was 20
recrystal I|z1ed frorrltl-PrC]-I and dried |.n'vacuo to glhve t he product as a

white powdad '-.. _- PyH-4 SinoxXy-4-Ryfindiny | piperazine Ayarg ige
1255 Aol AL wggﬁa’-t’-' 45 o g@ﬁ 24
, 62.9
?or 17 h%yd ?agff;md £%'"{"E:2 LTK ggdﬁ %:ﬁ ? %Ve
.renoved Ettl‘i‘-ﬁ%ﬁ‘- 21314 513 don @% Dﬂctﬁ%%@a J

The aqwemnamﬁéena@y%mm brdednPidophd uh%rd@t o&ﬁ’poasndla% 75°
organi c extracts were washed W|th saturated NaCl sol uti on, dr|e W|th

anhydrous [err], fil a OTICETTLT OTTg reduced-—pressure. Silica
gel chromat ography ( -laéf'ﬂ'ng"’}'c P H?%*é d}ﬁé’. 'F"’D'mrpnt ratef yi el ded

5- et hoxypyri m dine (.00 g,| ¥560.@5. 6%1758 N, BFhokHoynd igadi he N-oxi de To a
sol uti®n of 5-ethoxypyfoumdt d| 626Q.1B. OC.g7446] IN,BTB| ) H. h23 Q]| (100 nl) was
added 3-chl oroperox- 40 ybenzol'c acid, 50-60%tech. grade, (6.13 g, 17.7
mmol) and the reaction stirred at [err] for 18 h. The reaction was

extract eduhdidzgvat er (2 nmb) containing [err] (1.71 g, 16.1 mol). The
organi c phase was dried w th anhydrous [err], filtered, and concentrated
under ?"edq@dm@blaﬁsﬂ)uﬁt@lﬂ-(s aifiony-8pjrivadiynpiseraipie (1. 75 g. 78% 45 C.

4- Chl or o- 5-et hoxypyrimdine To a solution of triethylamne (1.90 g, 18.6
nmol ) and pTros pivdure vk 1-(BanetidxpAipghimidyDpiBatazine (1.85 @, admin)ol)i hiethpamihe (yaitbchibridevas
added 5- dt.Hog\8Hymmpi) edlaGNBYIX (108 ¢, B8 Trisnof),in 20mb ofrrng | THF p@s dded \ai siption/Af 8¢3- t he
addi t i gn owebytytindejsf, dd.25 9. tHeanmallic B imdrof WHE antkthe wiitueet was glirted at foorn te@phratutepmder

cool i ng tAndor@0kt Tirecrepcyon Mixfurg wisgDemipopred (nto 30 seirpied NeHEOanany! exjeacied vtk ettiy!

f ol | owi ngeasde (o T’Iecﬂ’ﬂﬁ“§@’¢5@dqu|“@ﬂ‘96fm"[ B?Q?‘z) agd e yith Z57micef 9| HCI. The fegiiting e
efferves (%ﬁf‘,'% soludign pes gdpcted: Wi %q”?%.% P‘éaé Apsayasted "H'F‘lcé'dc'wﬁ"?l"la"d
[err], f| °f'étr °°° t%(ﬁﬁ"@ '% W"@‘"IVCP'

h
g e t@}%@%cg? e
4-chlor 0_ B | n&[‘: %l The solution was evaporate
1- \szeraaw 5% ’ex B ali tf’r" ovh 518
g, &oatont; ahd .Hashana- damon% 016
to 23@5 %&w&%yae@m& ERITHY 6 HAOE ed2E ﬁ 7@&@851#.%( awmze&b taes W%S
di ssol vequrisnth310.89 (ERH) 8664, SazBJ(s [1615, 766 @) 0 = Wa sl e, wiss ky, way &z (1), 7o) 4, The
or gani ¢ QR23H2))TI0-8198 @6, 2M), 5 03HBBYAMI ZH)S3. 9] 3H), :fssktnuadzmmismsq&nsmmwl
under r e@i0 @l 28y, 2SSABE (M, IHJ, it 6B1.8E4m, cHY CBBREODF ey 3 err] / MeCOH; 98: 2) of the

cd'rréendt,r ate

Anal. Calcd. for C21Hz7Ns O« 2HCl+ 1.4 H20:

C,5450; | H, 8.91; N, 15.11.
Found: C, 54.39; H, 6.93; N, 15.37.

45
Example 21

1+[3-(1H-indol-3-yl)propyil-4-(5-methoxy-4-pyrimidinyl)-3-methyl-pipsrazine

50
A mixture of 3-(1H-indol-3-yl)propyl) 4-methylbenzenesulfonate (1.30 g, 4.0 mmol), 1-(5-methoxy-4-
pyrimidinyl)-2-methylpiperazine (0.80 g, 3.9 mmol), freshly pulverized Ki (0.66 g, 4.0 mmol) and
diisopropylethylamine (3.5 mL, 20 mmol) in 25 mL of dry acetonitrile was heated to reflux under Ar for 18 h.

The reaction mixture was then diluted with ethyl acetate, washed (H20, brine), dried (NazSQs) and

65 ovaporated to give a gum. The gum was chromatographed (SiO2/ethyl acetate, then 5% MeOH-ethyl
acetate) to give the title compound (0.75 g, 54%) as a foam. The foam was taken up in excess methanolic

* J. Szmuskovicz, etal., J. Am. Chem. Soc. 79, 2819 (1957).
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yi el ded product (2.29 g, 65%. 5 E. 1-(5-Ethoxy-4-pyrimdinyl)piperazine
To a KOH solution (1 ON, 20 nl) p@g 4a4
4- (et hoxycar bonyl ) - 1- ( 5- et hoxy- 4 pyrl m nyl)pl perazine (2.29 g, 8.18
niol ). The reaction was heated at reflux for 24 h after which time the
wat er WaS! snelmesy satlitionekes evapmektsticaid [easSdie avas tiyatallizes ifrokd enettiasol-Bosepahal-eitler] to
[err], vaehatigws4 bolidahisvas edryiialiiod Sromuiethamgl-eitieri te divd fhe hydmchibrideri®§Qig)Gis an
[err], foff Mntyrsew mem d8TGidenit IR AKBIHI3490.01880, 1184 ¢%98 cpv& Sis bme (206MHE,cda-DYSIO)
chr omat d§P&dhy 16} éﬁﬁ%{swm—ﬂgeisr H).g8205s,01Hp )7.58 f(d, tJiF e S T 33 el 7. £Heldth. | | |
(0.718g718 ‘2Pr"8d L1695 7). 820 & Eﬁaﬁgl‘b&’m 1t} 39 6. PiuBFHIP (M.
H-i ndoI 31, 349 Br S 9 76268 M2 8487213 (Y 2 Bt {yd 374 WeBRzi ne To a sol ution of
5-fl uoro-3-(3-p-toluenesulfonyloxy-propyl)-indole (1.16 g, 3.34 nmml)~in 50
m. of 20 acetonitril e |wasml. a:ddzed:rﬂ:m@@szMyras-i-pwl M dyl ) pi perazine
(0.78 g, 4.0 mol), K (o567 hr TTT RSl pyl et hyl am ne (3.48
n, 280 nmol ) and the TgiH&el ({fﬂ Eg QIE% nder Ar for 20 h. The
resulting m xture was di f’b washed ([err], brine),
.dried (Na2SO4) and evaporated to gl ve a gum Rl ash chr omat ogr aphy
~([err]/ethyl acetate-nethanol 95:5) of this material gave a gum which was
tritysaE@MAR2h [err]-ether. Evaporation of the supernatant gave a foam
whi ch was_ re stal | sed f_ro 25 et hyl acet at e- hexane to gi ve the product
(0\Z0 g i3uetianesylions X A-(pmgthoy-Apygmisimpippraziza g, ) 3190, 1580
) &3

[err]; [e ' in it
(s, 1H) . dzr 3? gztbnt lH)Wa

%HZ 3[4§r f h Ui Exa l_&ia} 5 8

24@%3%& %?g;e iv§f ;duopro et ] 2(2 Gmgl Lgv')

m igdide 2.0 e =(5- p p ine;
2H)s§"" 2 b mi reﬂug 81‘%2h %‘ tlr&s%%iureiﬁt
Anal . Cahrdd- mtﬁ%tu{aﬁﬁ r&u&u@ sodRint ])lcarﬁnatﬁ?’ﬂﬂ aqueous y& @@,extractemwnﬂ ofve hOUNd:
C, 63. 8Bsrtions ot bihyd aéifisite. The Bbmbindd 2Rjanis RiyéeX @88 |dRedléer anhydrous sodium sulfate, filtered
4- ( 5- Et baddncbnipiyed it vddud 1ol visldL0.2503 df & ybhowIbfl.OthisIvay khrpvhaidaiydphddi using a0% Adthanol
hy dr 82 hinanétitieené vitlerab @ordining 1% Aoritbntiated @quabusaniridkta e giattl ©:0205yd (5% Defthe base
4- et hy kdswvalenesul fonate (0.87 g, 2.65 mmol), 1-(5-ethoxy-4-
pyri m di nyfo)apsolotioncnt i0i2¢1 ¢ 10.478 rgppol.51.@&quiviiof the basedn 6 mil of etharpbeas| addad] 0.950m73 g,
5. 29 midgp mregh.Q equivalolit ¥ ECh Theralutiom way densentated td Fitatddan @ysBeds. fecrgstaligatiomo| )
in [ ggrfon 18 etanol\vigideth OB 4t the ddrectlofidsy etinglath, GenidhelNe GaP 123t - 4B0HDBPher €.
The reat¥ri§3 @as all owed to cool to [err] and stand for 16 h. The reaction

- was concentrated under reduced pressure _and the residue was dissolved in

[err] and extracted w t h}vaketaic. The organl C phase wag dried with anhydrous

[ecr], filtered, and congentraye d e AESpure. Silica gel
chr omat ogr aphy ([err]/NEtE' g%;: c g th ré‘s%:q g TOE ded the free base
(0.70 g, 729% which was t : L ala1 Al yield 1 (0.85 g, 99%

np >[err]) after crystallization from Et OH MeCH. so
Anal . Cal & thefapproprjatermqdificatigs oftRese expdrimerga) procedifed, sddjpnal pradegts 3f FomeeR ICUNd:
Cég 67be obtained bsgne skilled in oraare °h°mF@ISY']“'°2'350 55 14

50

55
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EP O 464 558 Bl Exanple 19 1 -[3-(1

H- i ndol - 3-yl ) propyl ] - 4- (5- met hoxy-4-pyri m di nyl ) pi perazi ne hydrochloride 5
A m xture of 3-(1Hindol-3-yl)progylo 46488 BY! benzenesul fonate (3.39 g,
10.31 mmol ), 1-(5-nethoxy-4- pyrimdinyl)-piperazine (2.0 g, 10.31 mmol),

N, N-di i sopropyl et hyl am ne (1.33 g, 10.31 mmol), and potassium i odi de (0.26
g, 1.55 mmol) in dinethylformam de (6 nL) was heated at [err] for 18 h
under nitrogen atnosphere. The read®d¥® las concentrated under reduced
pressure. Siliga_gel, ‘chromatography %Et OAc:Eerr . MeOH,. 92: 4: 4%_ of the
concentrate yBrded W&évagﬁgsﬁ f38oge Fary av\gi. ARENd$ bated with 10
ethanofic HO . RecrysBAPPADE: AERIPEEH, REokPSpardfwaPtbfded conpound | (2. 37
g, 57.5% mp. 221-224 C). Anal. Calcd. for: c:tgnerr] C, 60.10 C, 17.53

N. 6.74 H, 1.13 [err]. Found: C, 60.18 17. 44 N, 6.72 H, 1.23

[err]. Exanple 20 20 VAR

1-(3-(,],,I—|—indoI-3-yI)butyIF]1 5- gt ho 4- pyY'rN\ | ) pi perazine To a

m xture of 1-(5-nmethoxy-4- I)piQeF?nidT:ne 55 g, 8.0 mmol),
triethyl am ne hydrochl oride \10g, &0 3) and [err] (1.76 g, 28 mol)
in 20 nL of dry THF was added axsol ution of 3-(3- 25 oxobutyl)indole[err],
(0.75 g, 4.0 mol) in 5 nL of THF and!'the mixture was stirred at room
tenperature under Ar for 20 h. The reaction m xture was then poured into
10%saturatggd Mgy,r] andgextractgg with gBhyl acggate gxg.}ib Bhgaengani c

extract waS washed with Terr] (xZ2) and then with 25 ngcof (@M} N HCO . The
resulting organi c solution was extracted wth 1N HC (x?} and t he aqueous

phase was wasHdd with [é’rr] (x2)Hand theh it wa€fcool ed at ?epr] and
bastfi®d with 130% aqueogs NaOH. #his gawe a gunmg preci pitageowhi ch was
extracted into_,et hyl acetate (x4) and t conbi ged or gani cnsx ract was then
washed (bri ne)]; dried (Na2SO4) and evaporated t egi ve a gunt *Fl ash

chromat ography23 [err]/geeloni trikenet harwl ; 95: Met hen 80: 20p.056 this

mat eri gl gave the pure oduct (968 nmg, % as,a white foamm _The foam was
t aken %p in [&}Y] and t%at ed with exce¥€ ethan¥fic Ha . Thg]‘gol uti on was
evaporated and®@ he resi due was #gai n takién up i Meexcess eth&nolic HA .
Evaporati on ofzz; he sqjl__llhtg'Aqn gaveya | i ghtg, br own am whi ch s,crystallized
from hot nethanol -acétone to givé the hy%rochl orifde (916 ng) "as a white
powderss m p. 16§Q4d£7{d MAGneddd fdfBmiaed00, 1632, 1550, 1275 [err]; [err]
nnr (200 MHz, [err]) [err] 11.68 (br s, 1 H), 10.89 (s, 1 H), 8.66 (s, 1
H, 820 (s, 1 H, 7.56 (d, J =7.4 H, 1 H, 7.33(d, J =7.7 Hz, 1 H,
7.2%1 (d, J Sond. a@dititnpl compa@dHsi@iir (onthosa idpfined h@ankbiogtby Farm@d) alsotha®dl anfimigraiibel) ,
3. 85- 3. 7properfies? Fiyr, insBanéa] t@se éonfpnynd$ pipo difpldGseleftivg Bining att-Hgonist pioberBes3E teng- 1
H), 1.:88HTuSub{we ofisergloninec@pto. i general P ahtineiseries idisplays(pojantzinteractign atdhat fageptor
[err]: Cwitsneagy all cempogndg having Iigo vpiges) lpwer [ibpn 29 nmolar and thpmarg . potepy megbgrs.of thy
15. 37. 435°'es AavinadCsp falies_f&sg_ﬂ(am 5 nmolar. The significance of these 1Cso test valuss for 5-HTyp binding

H- i ndlol - 3135, 85t ralates to apimigraing nojantial, has atoady heen disciissedyfor Earula | compounds. i | 50 A
i ur g o;';?: %aft Sigf@ gl |‘,’j‘§"?§l§ ﬁ%? {hﬁ?jﬁﬁ%t{g i o tprel songuridy
mT'D| ) , 1_VV 5“ Eﬁ‘fhoexyry l;“'e glV n re ormuia I, e agaitonal subje matter compris compourids (o]

Fi u

OR*
1 7\ ’
O W
. . |

or a pharmacsutically acceptable acid addition salt and/or solvate thereof wherein
R! is lower alkoxy, phenyl-lower alkoxy, hydroxy, and

45

50
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pyri i di nyl ) - 2- net hyl pi perazine (0.80 g, 3.9 muol), freshly pul verized Kl
(0.66 g, 4.0 mmol ) and dii soprosr eusybaaBne (3.5 nL, 20 mmol ) in 25 nL of
diy acetonitrile was heated to reflux under Ar for 18 h. The reaction

m xture was then diluted with ethyl acetate, washed ([err], brine), dried
(Na2SO4) and 55 evaporated to giver@ogum- The gum was chromat ographed
([err]/ethyl acetate, then 5% MeOH ethHyl acetate) to give the title
compound (0.75 g, 54% as a foam The gsoam was taken up in excess

met hapolic J. Sznuskovicz, etal. . Am Chem Soc. 79, 2819 (1957). 15
EP O 4641‘,5‘ ,f;,owgla' ’L%hhﬁht% ;Ilop,gw pyevaporated and the residue was
crystal | ,Z g{l 8lowbPanh; Ve 0.50 g of a solid.

Thi s was r@qg,gﬁ(;g? | 4@ from met hanol er to grve the hydrochloride- (0.30
g) as an q:fsf,gm;obg;,ﬁ,glhblgbenmp [err] (dec); IR (KBr) 3400, 1630, 1544, 1500
[errlw [ erthls thépredereddihed invetioh Lontphnblids [a@bmpoudd of#3milrxis, 1H), 10.88 (s,
1H), 8.63 (s, 1H), 8.20 (s, 1H, 7.53 (d, J=7.6 Hz, 1H), 7.33 (d, J=7.7 Hz,
1H, 5 7.19 (d, J =2.1 Hz, 1 H, 7.10-6.93 (m, 2H), 5.20 (br s, 1H),
4.90-4.82 (m 1H), 3.90 (s, 3H), 3.70-3.48 (n‘f 3H), 3.11 (br [err] 4H),
2.76-2.69 (m 2H), 2.16-2.13 (m 2H), y—m\‘@; 7.1 Hz, 3H). Anal.

Calcds for [err]: 10 R C 54.72; H,

6. 89; N, 15.20. Found: \H—Q 08 ——/N 15. 17. Exarrpl e 22 1

- [ 8=A 5- Met hanesul f onam do 3

H i ndol - 3yl ) propyl ] - 4- (58 et hogy- 4- pyri m di nyl ) pi perazine To a sol ution of
0.127 g (0.343 mmol, 1.0 equiv.) of Xksylate (Exanple 13) in 3 nL of
acethitrile vvas 20 added 0.12 nL (0.686 nmol, 2.0 equiv.) of

:\IOLTAg:aI g(r)]a?é 83 ;%Kgle agldggt? gltoangfggscyggiﬁeregf w:lhe?eqlUi v.) of potassium
pyr| m di n

henyl-iower alkoxy, hydroxy, and
1- (5-net hoxy erazi ne %‘ |yeact| onymyxt re was heated to

reflyx for 16 hours. The reactl on was cool ed to room tenperature and poured
into saturated aqueous sodi um bi carRBOzt e. The aqueous | ayer was extracted
with two five nL portions of ethyl aceflate. The conbi ned organic |ayers
were dried over anhydrous sodiumsul fag®, filtered 25 and concentrated in
vacuo to yield 0.250 g of a yellow oil. This was chromat ographed using 10%
nmet hamol in nmethyl ene chloride containing 1% concentrated aqueous amoni a

t o yi el d wbich RIHlowpr @EAMRd B is hidrodemsrel levwer alkylioi | . To a solution of 0.211 g

(0. 475 mmi¥ andiRP(rrecipdeipondpntiy fselediast fiopmdydiogpn3ndrowerfalkgt hanol was added 0. 95 ni
(0. 95 molR* isdowpralgikiapd) of 1 M HC . The sol ution was concentrated to afford
tan,crystéf;*,s“ym@m@h‘?'qgie%atl on 30 from hot ethanol yielded 0.1385 g of
the B§dr odRIcaH PRigeoR: Foxmia Xt encompapsep botfy, Fgrmulagpand Sormula agpgpounds, | The P@fe"ﬂ-d? 63;
H 6.5 4solvate,(prmfhcqm[)ourp63frmnnul Ia@-/hyqrztes |g.|cor6pol|9ds comNexeﬂgntlygater f; hyd

opnds Of P8 qurf‘@H'PBﬂat oification 2L sy
b o dfao?%ﬂ; S T S ool & *@%

S
rocedures cjescn ed heroi ow are aso efu or preparatlon of ormt{ﬂ?'ﬁ wrth obvious
S)Q_,; Daean |fn s. Formula | compounds.
Scheme 2 depicts some additional synthetic schemes which represent vanatlon of Process #1 of
Scheme 1 which has been previously outlined and described. The intermediate compounds of Formula H or
V are then carried on synthetically according to Scheme 1.

&5
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45 50 55 :16 EP O 464 558 Bl Table 1 Btological Activities of Sone

Formula I Conpounds: 5 Binding Affinity at the

5-[err] Site [ERR] 10 Ex. No. Egpoaessssgf' '] [err] [err]
[err] 5-[err] Binding [err] (nh3418 H H

H Et 2.0 20 19 ~H H
H Me .. 2.9 17 . 5-F H H
Ne SCHEME 2.,Additional §ypthetic Sequepges for H Ne
6.35 25 21 Intermedllates IT And W Me ‘Me

4.2 20 H Me H Me 5.0
22 s 5.MBR . H b, H 5.2 30

- |Ve
*MBA is nethanesulf&hg _onenuaamtiﬂﬁ' s simlar to those
defined herei nbefore by |y P %W so have mgr ai ne properties. For
i nstance, these conpounds al sy di spl ay sel e€ti vey¥bi ndi ng and agoni st

properties at the 5- 35 [err] sub-type of serotonin receptor. In general
the edfire series displays potent interaction at Eb t, receptor with nearly
al | conpounds having [err] values |ower than 20 pnolar “ahd the nore potent
nmenbers of the series having [err] values |ess t h&h*® Hifol ar. The

signi ficance of these ICso test values for 5-HT1DbfrYi Y%l tes, as it
relatgg to antimgraine potential, has already bgen discussed for Fornula I
cogpounds. Fornula Xl (shown bel ow) expands the scope of the invention to

i ncl ude these additional conmpounds 40 whi cl?! et teeucture given here
as Fornula 1'. The additional subject natte2§;§i3§?§é§ conpounds of Formul a
' [ERR] 50 or a pharmaceutically acceptabl T addition salt and/or
sokvatee thereof wherein [err] is |ower al koxy, pHenyl-Ilower al koxy,

hydr oxy, and 55 17 1

26 _
B. Rr? . v O
R “WHNH, HCI 2) TsCl N\
30 .
1

) | Q 5‘ L

95 ) . v
c. p' 1) HOAc /
AO,E.ACIQ
\
oy R 2) LAH
e H
3) TsCl
40
cf: Grandberg. et al JIzy Tiniryozev, Jel'skokhoz. Akag.. 1973. 4.

167-169. (CA 79:918895).
Demerson, gt -. J. Red. Chem., 1976. 19, 391.

50
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EP 0464 558 BL [ERR] in which Ris |ower a'I kyl and [err] is hydrogen or
| ower alkyl; [err] and [err] ar ER®depss8RNt|y sel ected from hydrogen and
| ower alkyl; [err] is lower alkyl; and [err] is hydrogen and hal ogen. 10

Thus th 'Present redefined invention conprehends a conpound of Fornula X
OR4 [ ERgéf oRp 3smystrales i PheNsder fowa Xf podieitrarind” e At ti on salt and/ or
sol vate t erej err] is selectgd from hydrogen, hal ogen, | ower
al koxy, p%%r%fl]k%wc}% 853‘)7:% 5‘2’51?33{' YBO(tH) which Ris |ower

al kyl,and [err] is hydrogen and |ower alkyl; [err] gand [err] are
" independently sel ected frod%hydrogen and lower alkyl; [err] is |lower alkyl;
and [err] is en and gesr 3%;? As oaQ pen, Fornula X
enconpasses b | a || ard A¢r nul 3 corpounds. The preferred sotvate
form of conpou f _For re hyw i.e. conpounds conplexed with
wat erp of hydr 8ti on. JThe 2dfounds of F : can be obt ajned by
appropriate nodificati omof:s98 heti c procedure out!ined ¥ Schene 1 and
exenplified specifically as experinental exanpl és heféeryabgdza I n addition,

synthetic procedures described hereinbel ow are &l s# use 1 ¥pr epar ati on
of Formula |I' and, wi th obvious 40 nodificationg, Fo a |¥-egnpounds. :
Schere 2 depicts sone additional synthetic schenes whicle?represent

vari ati on of Process #1 of Schenme 1 which has been previously outlined and
descri bed. The internedi ate conpounds of Forrmula Il or Mare then carried
on synthetically according to Schene 1. 45 60 5 I18 EP 0 464 558 B1
SCHEME 2. Additional Synthetic Sequences for Internediates Il And V. Sc
(T
In Schemes 2 and 3, R'-R® are as defined for compounds of Formula XI. The Grandberg, et al., and
Demerson, et al. references describe indole preparations smploying phenylhydrazines and dihydropyrans
and dihydrofurans. In Scheme 3, a selected indole is alkylated with an R2-vinylketone which is reduced to
25 the corresponding alcohol and then converted to the bromo derivative by treatment with the triphenyl-
phosphine-carbon tetrabromide complex. Reaction of this bromo intermediate with compound Wl gives a
desired XI product having a lower alky} R2 group.
There is then the following unitary process for production of Formula X! compounds. This process
comprises reacting a compound of Formula XV
30

U
35
s 40
wherein R? is selected from hydrogen, halogen, lower alkoxy, phenyl-lower alkoxy, hydroxy, and
— RSO,N-
45 |
R5

with R being lower alkyl and R® being hydrogsen and lower alkyl;
50 R? is hydrogen and lower alkyl;
R® is hydrogen and halogen;
Z is selected from oxygen or an organic leaving group fragment such as tosyl, mesyl, halide, sulfate,
phosphate, and
the dotted line is either a covalent bond, as when Z is oxygen and a double bond between carbon and
85 oxygen-is required, or no bond, as when Z is a leaving group fragment requiring only a single bond and a
hydrogen atom is bonded to the terminal carbon atom; with a compound of Formula Hi:



10 R 25 35 40 ct: Gandberg. et al.lzu -Tiniryozev. Sel' skokhoz. Akad. .
1973. 1. 167-169. (CA 79:918895). Denerson. et al.. J. Med. Chem-  1976.
19. 391. 45 50 55 19 EP 0 464 50 a8 s58pene 3 denonstrates a synthesis
for Formula Xl products wherein R2 is | ower alkyl. SCHEME 3. Xl Conpounds
with [err]=lower alkyl ([err]H [ERR] XI 20 In Schemes 2 and 3, [err] are
as defined for conpounds of Formula XI. The Grandberg, et al., and
Demerson, et al. references describe indgjpe preparations enploying
phenyl hydr azi nes and di hydropyrans and di Rydrofurans. In Schene 3, a

selected indole is alkylated with gfi P\err]2Zyl ketone which is reduced to
25 t he® correspondi ng al cohol andi-tfhen & rtyd to the brono derivative by
treatment with the triphenyl- phospkw-Re-c tetrabrom de conpl ex. =
Reaction of this brono internediate witgs conpound Il gives a desired X

product having a lower alkyl R2 group. There is then the followng unitary
procesy for production of Formula Xl conpblinds. This process conprises
reacting a conpound of Fornmula XV 30 [ERR] 36 XV 40 wherein [err] is

sel ected from hydrogen, hal ogen, |ower al koxy, phenyl-Ilower al koxy,

hydr oxy, whééln A5is hydrogen and lower alkyl; and [ERR] with R
bei ng | owerr*ad lsydr ayad [err] bei ng hydrogen and | ower al kyl; 50 [err] is
hy dr oge n pavidbdl teate Z issdxyydn; thé eadctibn issafiydioud paie @esendeaf o gautingdgét sel ected from
oxy.gen or dwdditangaenperichental iprogedyres Uiplioivr angntbest pewidd farthert gédance foeshe preharitiodle,
sul f at e, cqmrouwnsih at the pragedt invention.

Example 23
A. 5-(Methylsuifonyl)methylaminoindole

To a solution of 15.22 g (724 mmol, 1.0 equiv.) of 5-(methylsulfonyl)aminoindole in 400 mL of
anhydrous THF at 0°C was added 32 mL (79.6 mmol, 1.1 equiv.) of a 2.5 M solution of n-BulLi in hexane
25 dropwise. Stirring was continued for 30 minutes at 0 * C followed by dropwise addition of 11.3 g (79.6 mmol,
1.1 equiv.) of methyl iodide. The reaction mixture was allowed to warm to room tempsrature and stir for 66
h. The mixture was poured into 1 L of ethyl acetate, washed with five 200 mL portions of 1 N NaOH and
200 mL of saturated aqueous sodium chloride. The organic layer was dried over anhydrous potassium
carbonate, filtered and concentrated in vacuo to obtain 16.22 g (100%) of 5-(methylsulfonyl) methylamincin-

30 dole. .

B. 1-[3-[5-(Methylsulfonyl)amino-1-H-indol-3-yl]propyl] -4-{5-methoxy-4-pyrimidinyl)-3-methylpiperazine.

To a solution of 168 g (485 mmol, 1.0 equiv) of 3-[5-(methylsulfonyl)aminoindolyllpropanol

36 methanesulfonats in 20 mL of acetonitrile was added 2.50 g (194 mmol, 4.0 equiv.) of N,N-

diisopropylethylamine, 0.01 g (0.0485 mmol, 0.01 equiv.) of potassium iodide and 2.02 g (9.7 mmol, 2.0

equiv.) of 4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazine. The reaction was heated to reflux for 48 h. The

. solution was cooled and poured into a mixture of 50 mL of ethyl acetate and 50 mi. of saturated sodium

A bicarbonate. The organic layer was separated and the aqueous layer reextracted with three 256 mL portions

40 of ethyl acetate. The combined organic layers were washed with 256 mL of saturated aqueous sodium

chloride, dried over anhydrous potassium carbonate, filtered and concentrated in vacuo. The residue was

chromatographed with 96:4 methylene chloride: methanol to yield 0.82 g (37%) of the desired material. The

hydrochloride was prepared by addition of 2 equivalents of 9.68 M HCI in sthanol to the base in ethanol.

The solution was concentrated and the hydrochloride recrystallized from ethanol. The salt was dried under

45 high vacuum for four h at 85°C to yield 1-[3-[5-(methylsulfonyl)amino-1-H-indol-3ylJpropyl}-4-(5-methoxy-4-
pyrimidinyl)-3-methylpiperazine hydrochloride hydrate, m.p. 205-206°C.

Anal. Calcd. for C22HagNs 038+ 2HCIe H2O:

50 C, 48.09; H, 6.24; N, 15.29
Found: C, 47.98; H, 5.98; N, 15.18.
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thedotted line is either a coval ent bond, as when Z is oxygen and a doubl e
bond bet ween carbon and 55 oxygen is required, or no bond, as when Z is a
| eavi ng group fragnent requirin 'Bﬁﬂ94§5% hgle bond and a hydrogen atomis
bonded to the termnal carbon atom with a conpound of Formula Il11: 20

EP 0464 nGiicB) [ ERR] wherein [err] is hydrogen and |ower alkyl; and [err]
Is |lower—arkyt 15 provided that if Z is oxygen, the reaction is carried

out in aj%%@a,@nﬂandaﬁs-@g@gmsm@g@mgxrimmm),%@ 26 experinmental procedures
foll ow an €y provide further guidance for € preparation conpounds of
the pI esem mikidieen 1 {3(6-beryiokyPl HeindbB3-Riibropyl]-B-Strhéidy-h-pytinfidnyypipeieainb yExass; nao ndol e
To a sogud.oeanmalf aniF0B2PAIOI)/2 . (d831giah 25 inl (bf ejanolwas h9dirogenated at 30-40 psi in a Parr

5- ( met hytakan|tércaBy h.) Borri migura chab ditdred 2HACGhanlfresh catalysy (1. 75Up whieddat the fivate andlded
32 niL ( M@ira@enatianl was Tesimed)atica 49 peiffor22h. Bhelvbsutiihgitixtore vees filterdsiLthioughrCelite aadchtbe 25

dr opwi sfiltratesiwas evapgrateg dto caivet 4 fieamd (0989 g3 B3%)- nithe deam wag daker] up dl methenglid yiCI,

dr opf sEheseien § Wilte gelid precipitied: Tiip wlidyyves filtered, waghgg, wigh goldgnethppel H&? themeihaseand The
react i offlegiin yagyo, 3 ride, a5\a phahthopinkish $PidPpRe)amp 215 "5 IR (KB 33304BN 66 h.

to,give the hygdpehlo bghtt
i 1550 em =1 707.(8, tH) d,d 3212, i = 1H) #871-#84 @
ggft i o)r(ég%Pﬁgs%'ﬁ X q?gwﬁd‘*’-%g %'H'LL4”E§-6§'?§P%&%%%§S%G‘§§%Zggi ?mﬂfhff,?i dgﬁbTﬁ

organic |layer was driedover anhydrous potassilimcar ate, filtered and
concéhtrated in vacuo OAr@bh Calcdh fat 620Rigs NgO{ 2284 of 5- ( mpt hyl sul f onyl)

t hyl am noi n- 30 dol e[ B. C. 53.44; .11 N. 1558
1-T%: [ 5 (Net hyl sul fony| ) aggao| G830l - LSakl of gl |
- 4- (5- met hoxy- 4- pyr i m by —3—rethyfptperaz+re—Fo—a—sol uti on of 1.68 g
(4.8% mMmol, 1.0 equiv.) of 3-[5-(nethylsulfonyl)am noi ndol yl]propanol 35
né\LhaneEUIfonate in 20 nL of acetonitrile was added 2.50 g (19.4 mol, 4.0

equi v.) P ,2 di i sopropyl ethyl amne, 0.01 g (0.0485 mml, 0.01 equiv.) of
pot assi ym i, ad Q2 .q (9 R equiv.) of
- '5?" d ﬁ‘&%@#@zi ne. The reaction was heated to

4-(5- -
reflex for 4 . Sy
A ﬁurgof; o%ﬁip &a

Bt Ao RiS33%P 8 b G iLth- RS e ol i nBlodihb . Pho 50 N
of et hyl,m3if fieRl fiv dllo g.é\gﬁ%ﬂz‘ fﬁr@l@'pUlU%riQéoCﬂr(éWé}tsﬁ-mrfEﬁn 96 Gl C
layer Wastonfidaa! etted i rehiCurdBUGEOEISS haVie! cobled Ydabtidf infbfurdihvhd) dilutbi 6t 200AE-
porti ONgasfidy (H26, BinbY lardtC MNas8R) ardd16vapGEibd REGveh GBI ChibRMEdrSphyRF this\maBagl W th
25 L Ofsio/BI0AE e d0R QUEDPLEROAG) Gifdide 166 bRBUCH ©.65 QI 3496} 28 4 QUm ATHKYEbOWS tikeh a$Si um
car b&haw ethef ankdtissn eubtiaRdlic HON ey ddded. THs fesulting Gui. wat fiordde FasHEEwhiEE, O and dried

chr onat iagscap fagive\ah bitwhie: sélid 50 y), @n a45itl (dec); ke (KBBEGDATE3S, 15580 gl d 0. 82 ¢
(37% of the desired material. The hydrochl ori de was prepared by addition
of, equi val ents of 9.68 N S¢ in ethanol. The
sol'utd on was concentrate %jﬁal%fi?ﬂ@@;ﬁp&ﬁc@?&ﬁl ystallized from

ethanol . The salt was drfed undef 528% | Hi &F2 valul®®¥f or four h at [err] to
yiel d 1-[3-[5-(nethyl sul 5o arf-§867% | H $3f6iodl NsW39'pf opyl ] - 4- (5- net hoxy- 4-
pyri m di nyl) - 3-net hyl pi perazi ne hydrochl ori de hydrate, mp. 205-[err].

Anal . Cal eg.thd epprdpfidté Jmodifiltion of the foregoing schemes and experimental procedures, addiffiond;

H, %6 402 4productdlof FolmiZOXI can be obtained by one skilled in organic chemical synthesis.

Example 26

1-[3-[5-(Methylsulfonyl)methylamino-1-H-indol-3-yl]  propyl}-4-(5-methoxy-4-pyrimidinyl)piperazine hydro-
45 chloride hydrate, m.p. 227-230°C was prepared in a similar manner starting from 5-(methylisulfonyl)-
methylaminoindole.

Analys. caled. for Ca2HaoNs 03S2.2 HCl+ 1.0 H2O:

50 C, 47.46; H, 6.19; N, 15.08
Found: C, 47.32; H, 5.82; N, 14.87

55 Examgl_e 27

1-[3-[5-(Methylsulfony)methylamino-1-H-indol-3-yl] _ propyl}-4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazine -
hydrochloride hydrate, m.p. 215-218°*C was prepared in a similar manner starting from 5-(methylsulfonyl)-
methylaminoindole.
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Found: C, 47.98; H, 5.98; N, 15.18." 65 21 EP 0464558 Bl Exanpl e 24
-[ 3-(5- Hydroxy-1

- Hindol -3-yl)propyl]-4-(5-net hoxyER-0peais58 @i1nyl ) pi perazi ne 5 A m xture

of

1-[ 3-(5-benzyl oxy-1H i ndol - 3-yl ) propyl | - 4- (5- net hoxy- 4- pyri m di nyl ) pi per azi

ne (Ex. 33; 1.40 g, 3.06 mk,g_ca&dfo,lggﬂlzﬁg@u{.‘sﬁ& SHum. | n 25 nL of ethanol

was hydrogenated at 30-46 pal T ParrTshake: The m xture was

filtered and then fresh |c s 'addNd'4¥ the filtrate and
hydr ogenati on was resu ?:tﬂ dy g\"‘ﬁ@ n;nég h% el ti ng mxture was
fi1teré&d t hrough Celite and the filtrate was evaporated to give a foam

- (0.995 g, 88%. The foamwas taken up in nethanolic HO, 10 whereupon a
white solExdmple @i pitated. The solid was filtered, washed with col d methanol
and then ether, and dried in vacuo to give the hydrochl oride as a sllhtly
pi nki s sWRil¥ thylsulfonyllamingrisHrinselrd-yllpropyti-4-(Emethoxytopyrimidinypipgragine Pdiochjofge

7.07 (s, 43ty mp 14H1954C was propgred in g simiarmeanngr Hegting frpm Sy(ethylsuligny ag“"e'"il?ie- 1H),
4.91-4.84 (m 2H), 3.90 (s_3H) 3834 (m 7H 32-30 (m 4H), |
2.69-2.62 (m 2H), 2.2-3. O\nélys ca'ldd)fordaEHaoNr.OaS-23HCI *1.2 H0: Anal . Cal cd.

for [err] : C, 53.44, Te. 46.85: V] 110626 TON ‘Proo C, 53. 30; H,

5.90; = N, 15.40 20 EXch‘QL d25 C. 4656 H, 8.39; N. 14.51
3- K3+ [ 4- (5- Met hoxy- 4- pyrh m!lip i —4—prpdrazpyHpehiyd—i ndol e A nixture of

3- (3-bronopentyl)indole (1.33 g, 5.0 nmol
1 (5-net hoxy-4-pyrim dyl)pi perazine (2.00 g, 10 nml) finely pulverized
gﬁ% % Eﬂﬂgﬁ—g 1 nmmol) and finely pulverized KI (0.90 g, 5.1 nmol) in 20
cet jtrile was heated {o refl ux “Qg-r Ar for 5 h. The .C00| ed

wyhime .:-ou__hvnl __“('mli d' e cl- ]

o PvE“EFul W25 PSR d?aap m"S‘f st "@rl?i ?‘ ?"F"] "OAC
t hen 10%’R7e & Y affords the product (0.65 g, 34% as a gum This gum
was tagen up 30 in ether—and—ther—rethanroti-ec—Hol—was—added. The resulting
solid was filtered, wagh e@aWPﬂcq@qusHaHaoaﬁ'?%Uci B Geb@ [t o gi ve an

off-white solid (0.50 ), np [errd_sd_fbgcx H &ad: KBr )n, 3409, {1633, 1550 [err];
Anal . Calcd. for [err] | :Fotnd: 59. ¥950.48; H 64,5’32 M, 18.39.94 Found: C, 52.70;

reaction 2 S
and evapoers

H, 6. 34; N, 13. 91 By tte—appropriate nodirficattomof—the foregoi ng schenes
and exgerinental procedures, additional 40 products of Forrmula XI can be
obt ai ned an skilled in organic chem cal synthesis. Exanple 26
1-[3-[5-( ul fonyl') met hyl am no- 1- Hi ndol - 3-yl ]
priapy! | - 465 ERHBASK AN ND- #I-i%é @Z- 5r}ﬁ‘ethohy%§}.m.d4rr§ny3%&r9fpl ey df-at e,
mp. 227- de Varale] WA 120512079 C2 arél W8T Silar iantior SBind TroHY15-(sthylsuifonyl)-
5- (et By | ZdHylaRiisidole. cal cd for [err]:

, ‘ Anélys. caled. for C24Hza Ng 035+0.9 HCI+0.9 Hx0«0.1 C3HgO:

A C, 49.55; H, 6.64; N, 14.27

0 Found: C, 49.22; H, 6.66; N, 14.01
Example 31
. 48

1-[3-[5-(Ethylsulfonyl)amino-1H-indol-3-yllpropyl}-4-{(5-methoxy-4-pyrimidinyl)-3-methylpiperazine hydrochio-
ride hydrate, m.p. 212-214°C was propared in a similar manner starting from 5-(ethylsulfonyl)aminoindole.

Analys. caled. for C23Hs2Ns 038+2.0 HCl+0.4 H,0+0.3 C2Hs O:

C, 50.04; H, 6.52; N, 14.84
Found: C, 50.12; H, 6.27; N, 14.90

50

55
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et e - C, ‘47.46; = H. -6.19; N, 15.09
aund:- - - C, ‘47.32; H, 5.82; N, 14 87" Exarrpl e 27 :
v[:3- [ 5- (I\/Ethylsulfonyl)nethyl arg %up -3-yl]
ropyl ]-4-(5-nmet hoxy-4-pyrimdin Fn? 3- et hyl pi perazi ne hydrochl ori de
ydrate, mp. 215-[err] was prepared in a simlar manner starting from
= (et hy| fwdificnanGompounie dhyrbduats aed hel0$-BT,p Bidding ackhitied arbGilbpaied iBlablm alayd3. cal cd.
or [err] : C, 49.20; H, 6.80; N, 14.97 Found: C, 48. 85; H,
43; . N, 14.67. 5 Exanple 28

3-[5-(Et sul fonyl ) am no- 1- H i nG®1*®32y| | propyl ] - 4- ( 5- met hoxy- 4- pyrim di
yl) @ per&é@%é%?br!’ﬁeﬁl%ﬁ%Fﬁymulér%ﬁe mp. 140-[err] was prepared in a
i mlar manner starting from 5-(ethyl sul fony)am*noi ndol e. Analys. cal cd.
_,,_[err]_ : C, 46.85; H, 6 20; N, .90
nd: C, 46.56; H,q16 63§ , AN e 29 20

m -- ndof - 3\NWLYpropyl ] - 4- (5- met hoxy- 4- py

nyl ) pi perazi ne hydr 0QhlAg vy drat p. 223-225 * C was prepared
_n a simlar manner startj 5- (et hyl sd‘l fony)- nethyl am noi ndol e. 25
nalys. calcd. for [err] : C B0, 49;y, H 6.36; N, 15.23 Found: C,
0. 46; H 6.32; N, 15.19. 30 Exanple 30
‘[ 344 5- (Et hyl sul f onyl ) met hyl am no- 1
Apdol - 3-yl ] propy] ] - 4- (5 thoxy 4- pyri,m di nyl) - 3- met hyl pi perazi ne hy-
rochl ori de hydr aée ggS 208 C vva§—pr eparﬁé%l i M2ES mi | ar manner
tarting fEx#n 5- (et hyI suI fonyl)- nethyl am noi ndol e. Analys. calcd. for
(r] : - C..49. 55, . .. H, 6.64;
Lr]m 27 Fgg d: 5B ¢ 4900, B M8 gs H 1??“1‘2 01 Exanple 31 45
[3-[5- (Eshyl sylbpaybl am ng-1 H  180°(dec)*
“indol - 3-yl ] propyl ] “4- (5- met hoxy- 4- pyr| m di nyl ) - 3- et hyl pi per azi ne
ydrochl o- 3¢i de shyeb-at e, m p. 212#[ err] Meas prapar ado+¥50a(dsEcy*| ar manner

-arting from 5-(ethyl sul fonyl)am noi ndol e.
-2 '35 . 5-F H H Me 6-F  102-104°

-5 (Ethylsulfonyl)rre

T 36 4~-F H H Me 7-F 160-165°

37 5-F 'R H Me 7-F  >250° (dec)*

) ..'* .Ill_llp. of HCl salt

“Table 3

Binding Affinity at the 5-HTyp Site For Some

Additional XI Products
Example No. 5-HTyp Binding 1Cs0 (M)

23 9.6
24 084
25 205
: 26 49
Lo - 27 12,0
28 13.7
29 129
30 19.1
31 17.1
50 32 22
' a3 143
34 1.1
. 35 29.0
C : 36 5.1
56 37 8.1

24




T

ctivities are displayed in Tables 2 and able 2 5 Addi ti onal
roducts of Forrmula XI [ERR] 10 15 [err] [err] [err] [err]
Terr]  ®amg C) Ex[err] 32 5-Et O H "H Me
#H 112- Cminig foBthe following Gontrheting States : AT, BE, CH, DE[DK, FR, GB, ITyi2l, LU, NL, SE H
“lerr](dec)* 34 5- O H H Me H
~-130- 150( d&c)A comrpoung Bf th& foffowing formula: H Ve 6-F
27102-[ersr] 36 4-F H H Me 7-F
~160-[err] 37 5-F H H o' Me 7-F
#3250(dec)* 30 *np of HO alt 35 _
+Table 3 Binding Affinity at g i e F&;” wddi tional X
* Products 40 : | # No\N—~// 5-[err] Binding
“Terr] (hm 23 9. 0.884 25\, " 20.5 26
4.9 45 | "% 12.0 28
£13.7 29 12/ 30 * 19.1 31
++17.1 50 32 2.2 33
14,3 45 _
N ' wherein
" R! is selected from hydrogen, halogen, C1-Cs alkoxy, phenyl-C:-Cs alkoxy, hydroxy, and
. St 20 RSOzN" H

‘26

© 45

65

Analys. calcd. for-[err]

, 14.84 Found: C, 50.12; H, 6.27; S
64 658 Bl Additional Conpound Xl d their 5-[err] binding
éﬁ&’éﬁ%%?éq

R5

.. 'C,.50.04; - - H 6.52;

N, 14.90 66 23

R2, R3 and R® are independently selected from hydrogen and C-Cs alky!;

R* is.Cy-Cy alkyl;

RS is hydrogen and halogen.
or a pharmaceutically
acceptable acid addition salt and/or solvate and/or
stereoisomer thereof.

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

op*

O Y
H \ :

wherein
R! is selected from hydrogen, halogen; or

RS
l
CH;SO0,N-;

R2, R3 and R’ are independently- selected from hydrogen and C;-C; alkyl; and

" R*is C1-Cs-alkyl.

3. A compound according fo claim 1 or 2 wherein-R! is hydroxyl.

T



1.1 35 - 29.0 36 - ' ' 5.1
_'_ - 8.1 24 EP 0 464 558 Bl O ains Clalmsforthe
,___,__|OWI ng Contracting States: Afp oHfes giDE. DK, FR GB, IT, LI, LU N,
E 1. A conpound of the followng fornula: 5 [ERR] 15 wherein [err] S
-selected from hydrogen, hal ogen, [err] al koxy, phenyl-[err] al koxy,
ydr oxys, ArgmpduRiRkccdfing to claim 1 selecle@ o 4-(B-pthoyetkpylimiding)-1-13c B hipdatdyiirgpyl}-
sel ect ed pipeasinay dH{3Q Hindairdel)piopyilF4}(5-arethpty=4-dyemidinyl)-giperdzmer ]-[3e(b-Huyoro-1H-lndal-3- | s
hydr ogen gipeopiiz:#-Seraethoxp-pyrinidien)minerezite; ¢ AHB-Y5-chioroe{it-indsl-2-yinoipull-&Feinethasyrds al t
nd/ or sobxriatidinyimipprezined O-{3-(1H-indelSrvdprprybirteF-methey doyrimidinyl)3-methyiRiveragingif-IEor mul
or sa phéHrindokhyhibetdli-f-(F-reathosyyf-aysimidinylipiperazing t Hﬁﬁ@mﬂavlsmfﬂev'bwm{ ERP&P'%er ei
vl[Péqpv']'Hf’s!"%@P‘)eé'PEM“ inyh miPRfpEine: M5-(M»Vb*g@ﬂvl)-mm @;‘@W and
IRyl)ySemethyipipgrazing m l@ﬁl’fﬁd?g "V' "d - ' °p mOMME ™ err]

f iyl er! me -4 etyl 5+ %ﬂ .
f%‘!w gg g%%gﬁfjmﬁqg-x d)ém‘a - Py, | eraz g; 1-?;3[{ SI E‘ éé rr] i
o-1 éor—:g- propy! (5- o &‘? idi agn , 'mb 5%@1
fo gﬁﬁﬁ% -1 |-3- Bj th inigi | Hyfslit K;h)”e

1 pyﬂ‘- - byrinidi ny 1) Pi-[G5-8whyisiffonyl)-

y ropyI]-4-(5-methoxi(-4-pynmldinyl) 3-methylp|perazine, 1-[3-[5-ethylsul-

o-'?ﬁl 612%1] Bl @i A pyRrhiBRYIRF inBifly piperakine;[ Bia{(SethidiyPrHan-1

QO - 366{ l?r QRIRY1)-4-G-rhemorRi-BRNdifitpiperazine;  1-[3-(5-benzyloxy-1H-indol-3-yl)propyl}-4-(5-
methoxy-4-pynm|dlnyl) plperazine, 1-[3~(5-methoxy-1 H-lndol-3-yl)propyl]-4-(5-methoxy-4-pyr|mldmyl)—
piperazine; - 1-[3-(5,6-difluoro-1 H-|ndoI-3-yI)propyl]—4~(5-methoxy-+pyrlmld|nyl)plperazme, 1-[3-(4,7-
difluoro-1 H-|ndol-3-yl)propyl]-4~(5-methoxy-tlwpynmldlnyl)plperazme, 1-[3~(5,7-difluoro-1H-indol-3-yl)-

propyl]-4w(5-methoxy-4—pynmldmyl)plperazme. or a pharmacsutically acceptable acid addition salt
thereof, and/or solvate and/or stereoisomer thereof.

DQJ

(7))

o

1-[3-(5-fluoro-1 H-mdol-3-yI)propyl]-4-(5-methoxy-4-pyr|mldmyl)piperazme or a pharmaceutically accept-
able acid addition salt and/or solvate thereof.

' 25 6. A pharmaceutical formulation which comprises as an active ingredient a compound, as claimed in any
one of claims 1-5, associated with one or more pharmaceutically acceptable carriers, excipients or
diluents therefore.

~ 7. A pharmaceutical formulation according to claim 6 wherein the formulation is in unit dosage form.
8 " A pharmaceutically formulation which comprises as an active ingredient 1-[3-(5-fluoro-1H-indol-3-yl)-
:,pr_opyl]-_4g-(5-'methoxy-4ppyrimidinyl)piperazine associated with one or more pharmaceutically acceptable
- carriers, excipients or diluents thereof.
e 8. A pharmaceutical formulation according to claim 8 whersin the formulation is in unit dosage form.

10, A compound as claimed in any of one of claims 1-5 for use as an antimigraine agent.

. 11. 1-[3-(5-fluoro-1 H-lndol-3-yI)propyl]-4—(5-methoxy-4-pyr|m:dmyl)plperazme for use as an antimigraine
40 - agent.

12. A pharmaceutical formulation as claimed in any of claims 6-8 for use as an antimigraine formulation.

13. A process for preparing a compound as claimed in any one of claims 1-5 which comprises reacting a
- 45 - compound of Formuia XV

|88
. wherein, R!, R2 and R® are as defined in claim 1;
Z is selected from oxygen or a leaving group fragment selected from tosyl mesyl, halide, sulfate

“and . phosphate; and
* [+ L ] S * .



m.di nyl ) - pi perazi ne; - B : _
(1FLindoI43-yI)propyI 4- (5- met hoxy- 4- pyri m di nyl ) - 3- net hyl pi per azi ne;
3=m5+  (1Hindol -3-yl)butylged “ﬁgﬁfg.'hoxy 4-pyrimdinyl)-piperazine,
F3-[5-(net hyl sul fonyl)-am no-1 HIi

propyl]-4-(5-nethoxy-4-pyrimdinyl) piperazine;

‘3- [5-( met hythe détled fiiyd i elitivr & Govhleht iodkDbs wheyi1Z] ipooyfgyr dr-ré-bond as when Z is a leaving

"i ndol - 3- yl)pmmpybppme§Hnnmhdky 4- pyrimdinyl)-piperazine;
-[ 3-[ 4- (5- met hoxy-4-pyrimdinyl)-1- plpera2|nyl]pentyl]|ndole
=1.3-[ - et hyl sul - fonyl)-nmethyl am no-1

i ndol - 3-yl ] propyl ] -4-(5-met hoxy-4-pyrim | yl ) pi perazine; 1

["3-5- nethylsulfonyl) 10 et hyl/amyno-
i-ndol - 3-yl ] propyl ] -4-(5-nmet hoxy- Hr [ )N3 net hyl pi perazine; 1
m

£3-[5- ethylsul- fonyl )am no-1

_ i ndof® 3- yl ] propyl]-4-(5-met hoxy-4-p
‘hyl sul fonyl) net hyl ami no-1 -

. H-indol -3-yl] propyl]-4-(5-nethoxy-4-pyrimdillyl ) pi perazi ne; 1,
1-[3-[5-ethyl sul fonyl)- methyl am no-1

i nyl)piperazine; 1 -[3-[5-et

Bt

¢ H i ndobg 3- Y1 ] pirar As-efd GbarBas Beieerid ol 4, i di nyl ) - 3- net hyl pi per azi ne;
[ 3- ( 5- et Clabns)ferithsifatiowing Tontracting Stite/] ES
== 3- (5- met hoxy-1 H-indol - 3-yl) propyl ] - 4- (5- met hoxy- 4- pyri mi di nyl ) -
“1-13-(%, 7-difluoro-1 Hindol -
'h§7<§r a"ﬁﬁgrnaceutically
_ her eo®} and/or sol vate and/ or
#:ist er.eoi soner ther eof
- thereof. 26whélein A pharmaceutical fornulation which conprises as an active
#therefsre. 7. A pharmaceuti cal fornulatlon accordlng to claim6 wherein the
p@gpyl] 4- (5- met hoxy-4pyri m di nyl ) pi peraZine associated with one or nore
a$orhulation|:§ e form 10. A conpound as clainmed in any of one

1 {3 [ 5- et hyslosidéd thét @reyis yagen) e teaction is carried out in the presence of a reducing agent.

:+.H-1 ndol - 3-yl ] propyl | - 4- (5- met hoxy- 4- pyri ni di nyl ) - 3- net hyl pi perazi ne; 1

?ﬂpropyl] 4- (5- met hoxy-4-pyrimdinyl ) pi perazine; 1-[3-(5-benzyl oxy-1

" H-Mdote %y%)qncwytbr]prewar(nsa onepmwmawmnmmwl ) pi perazine; 1

?;plpera2|ne 1-[3-(5,6-difluoro-1 onr!

.. i ndol - 3-yl) propyl ] -4-(5-met hoxy-4-pyrim di ) pi .gzi ne; 1-[3-(4,7-

..difluoro-1 H-indol-3-yl)propyd (5- . -4-YQyr Y1) pi per azi ne;

é?propyl] 4- (5- net hoxy- 4- pyri m

. acceptabl e acid addltlon salﬁ

2. 1-[3- (& fluoro- 1H—|ndol-3 yl) propyl ] - 4- (Bnmet hoxy- 4- pyri ni di nyl ) pi per azi ne

::0r a pharmaceutically accept- able acid addition salt and/or solvate

ngredi ent a GROERIEd fretd hidragoielogen, GiFG alktxy, pHenyHCACITBIkcky Thydragsael at ed wi t h

‘one or nore pharmaceutically acceptable carriers, excipients or diluents
Fformulation is in unit dosage form 3858 2{A pharmaceutically formul ation
.whi'ch conprises as an active ingredient g 3- (5-fluoro-1Hindol -3-yl) -
ph naceutlcally acce table carriers, excipients or diluents thereof. 35
9. A pfar nace 1%@““ dﬁ@%"bﬁ@ﬁf’% hydgooep andfF e+ ¥t ei n t he

“=of claims 1-5

'_ 1-[3-(5-fl uor%t an% 3;5 ’Ettablgkfiﬁi”gg %ﬂg for sfglf andlglr)w di nyl ) pi per azi ne

4for usg as an antlnl raln p%arnaceutlcal formul ati on

ras clalned in any of clalns 6-9 for use as an antimgraine fornulation. 13.
A process for preparing a conpound as clainmed ip2any one of clainms 1-5
~whi ch conprises reacting a 46 R? conpound of Fornula XV 50 55 wherein
i[err] and [err] are as defined iwclaim1,.Z isiselected fromoxygen or a
.- | eavi ng group fragnent selected f »whal ide, sulfate and
~i-phosphat e; and [ ERR]

wherein R',R? and R are as defined above;
Z is selected from oxygen or a leaving group fragment selected from tosyl, mesyl, halide, sulfate

’ RO
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EP 0 464 558 Bl the dotted line is either-a coval ent bond as when Z Is
)Xxygen or- no bond as when Z is a |l eaving group fragnent and the carbon atom
“ts then bonded to another hydroggpp 4815k g81conpound of formula 111 [ERR
HN N 15 wherein [err] and [err] are as defined in claim1,
#provided that if Z is oxygen, the reaction is carried out in the presence
-0f a reducandghesghate; andCl ai ns for the following Contracting State: ES 20 1.
“A' process f oheppiotigshling riggeithercorepalent tondfas when Z ¢ dxpgen ey né bendhals avher] ERRY) le@ng
“wher ei n [ esreyp fragmensaedt the darboncatenh iz diven dpended krednotherrhydrogeny with acdopepeupd of formula
=phenyl -[er®] al koxy, hydroxy, and 35 [ERR] 40 [err]. and
#[err]®are independently selected fromhydrogen and [err] alkyl; [err] is
#Zlerr] alkyl; [err] is hydrogen and hal oggw or a pharmaceuti cal |y acceptabl e
-acid addition salt and/or solvate and/ori\stereoi sonmer thereof, which
=-conpri ses reacting a conpound of F | a 5 [ERR] 50 wherein [err] and
%_.-'--~-[err]1 are as defined above; Z ig\gele oxygen or a |eaving group

;-._;..fragrr%n-t sel ected fromtosyl, S, {: [ sulfate EP O 464 558 Bl and
“phosphate; and the dotted line is eitNhgg a covalent bond as when Z is
-0Xygen or -no bond as when Z is a | eavifig group fragnment and the carbon atom
=*i s then bonded to another Hhydrogen; withig conpound of formula Ill 5 [ERR|
111 4B wherein [err] and [err] are as defined above,

e U .

wherein R® and R* are as defined above,
provided that if Z is oxygen, the reaction is carried out in the presence of a reducing agent.

V'zo 2. A process according to claim 1 for preparing a compound of Formula 1 or a pharmacsutically
acceptable acid addition salt thereof

. | oR®
" =0
O
o ‘wherein

A is selected from hydrogen; halogen; or
R

CH3802 -7

- R2; R® and R® are independently selected from hydrogen and C1-Cs alkyl; and
R* is C1-Cy alkyl.

3. A process according to claim 1 for preparing a compound as defined in claim 1 or 2 wherein R! is
o hydroxyl. :

-4 -A-process according to claim 1 for preparing a compound as defined in claim 1, wherein said
compound is selected from 4-(5-ethoxy-4-pyrimidinyl)-1-[3-(1H-indol-3-yi)propyllpiperazine; 1-[3-(1H-
ind'oI-S-yI)propyl]-4—(5-methoxy-'4-pyrimidinyl)-piperazine; 1-[3-(5-fluoro-1H-indol-3-yl)propyl]-4-(5-
methoxy-4-pyrimidinyl)-piperazine;1-[3-(5-chloro-1H-indol-3-yl)propyl}-4-(5-methoxy-4-pyrimidinyl)-piper-
azine; 1'-[3-(1ﬂ-ihdol-3-y'|)propyl]-4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazine; 1-{3-(1H-indol-3-yl)-
- butyl}-4-(5-methoxy-4-pyrimidinyl)-piperazine; 1-[3-[5-(methylsulfonyl)-amino-1H-indol-3-yl]Jpropyl]-4-(5-
methoxy-4-pyrimidinyl} piperazine; 1-[3-{5-(methylsulfonyl)-amino-1H-indol-3-yllpropyl}-4-(6-methoxy-4-
pyrimidinyl)-3-methylpiperazine; 1-[3-(5-hydroxy-1H-indol-3-yl)propyl}-4-(5-methoxy-4-pyrimidinyl)-piper-
.azine; 3-[3-[4-(5-methoxy-4-pyrimidinyl)-1-piperazinyf]pentyllindole; 1-[3-[5-methylsulfonyl)-
- methylamino-1H-indol-8-yi]propyl]-4-(5-methoxy-4-pyrimidinyl)piperazine; 1-[3-[5-methylsulfonyl)-
‘methylamino-1 H-indol-3-yl]propyl]-4-(5-methoxy-4-pyrimidinyl)-3-methyipiperazine; 1-[3-[5-ethylsul-

} A DR
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vided*t hat |f Z. Is oxygen, the reaction is carried out in the presence
a reducing agent. 20 2. A process according to claim1 for preparing a
oirpound of For mul al ora phar negeg s 6dd g1 accept abl e acid addition salt
thereof . 25

[TERR] -0 ..1 j/< wherein [err] is selected from hydrogen, hal ogen or
[ERR] . [ er r]fonygamind-g-r |  awiel-3ivilprepydiclembihgxysledydroltieyi)pipprazineny dr bipelbrothyisbiionyr r |
al kyl ; and rheaytemiriost H-ifdek3-HIpapily4-(5-rakBhoxy34-pylimisingbnineazingsc o di rigf3{Soetiistifonyllt f or
preparing anetluymwntl-lmbl-%lﬂlpronﬂbl*(Sﬂne@mw-ﬁpmmnywmﬁﬂv'éwr agingj r ] TS Ihetavky | .
4 A pr ocedenyiejoath-indpl-8-ullrsepail- Mﬁimthy-p-pwmmm -repthyipipeEeRRl 143 Ceptoradlinn
“ai mal,” ws-&viipropgl-4Gentismdrayimidinbplessazion f -(5-b°nzv °xv-1 H-indol-3-ylpropyl}-4-(-

- (5-et hoxynﬂtb%yﬂ'PYﬁ"H‘i" | parazing; (11[345-mefhexy- ":;"' 'i"%f%"*rfé"‘ '"Y 3-(1
50 i rRiRSTezine;y | ‘6 lf' °f9r S‘d‘ﬂré’fty J' (*;)p\? €. |3
- 3-( 5_f | udfiflyoreiti py| idinyl perazme -[ - uoro- -indol-
net h OX ?H{%\ p r i | zmeL (a5phaﬁTaceutlc?|l_|y I_?cceptable acid addition salt
liindol - yI) P W?’mlf;'?y he reo'séfmerth i nyl )-pi per- azine; 1 -[3-(1
H i ndol - Soding AES f}aPYJ.hmtﬂh Whlch “cdn Ba%wxh.ﬁw@@a&ma@ndlas
[3-(1 H ed%g ge%ﬁélg‘nlnl 1% eu FLiA dYROHY pHERMES cuti&&lg |aB36bthbl® k:ﬁﬁ’é’rﬁbkdkﬂents or
1-[3-[5 ,gyf&gy ) - am no- 1 H-|ndo- -yl ] propyl]-4-(5-
-met hoxy 4 pyr| m d| nyl) pi perazine; -[3-[5- (et hyl sul fonyl)-am no-1

HALndol - &: YA prb¢esPatcdrdifig foTianies haeegmmefcﬁ.ﬁuuatwnsimmidngabe foBa.et hyl pi perazi ne; 1

-[3-(5- hydroxy 1 Hindol -3-yl)propyl]-4-(5-nmethoxy-4-pyrimdinyl)-piper-
zine; 7. 3 prdedsd -fdr prepetingox phaimazyuticatly dermylation Iwhichicomprises adnitinge hridyb-fluariti-e;

. [ 3- [ 5- natdoys-g)prdpplig-(5methoxy-4-pyrimidinyl)piperazine with one or more pharmaceutically acceptabie
\yl2am noadieksi exdpibrtSondiljgoisdippydof- - 4- (5 met hoxy- 4- pyri m di nyl ) pi perazine; 1

~[3-[5-met hyl sul fonyl ) - net hyl am no-

+i-ndol - 8- y‘rq’rmeéi)sqc?rdm P?J%gf‘rb‘?(?" H‘em?'ﬂpﬂlsrﬂlmt dgsaH%f"H?I pi per azi ne; 1

3- 5 e_F_hyl sul - 28 EP 0 4 élf Pa a utucal “ormulatn n is for use as an
o1, TS S it e
“
il
l

gdfl{) é’ﬁp’}@r ofﬁ{'/ Vginééoﬁs{%“é %w’l m di nyl ) pi per azi ne; 1,
[

3d0{5_ qt KA %o?ﬁm%’ﬁélokmé?cﬁkﬁmﬁﬁ%my 4- pyri m di nyl) - 3- net hyl pi per azi ne;

\yl.) am no- 1H-i ndol - 3-yl ] propyl ] - 4- (5- met hoxy- 4-gayri m di nyl ) - 3- net hyl pi per
ine; 1-[3-(5-ethoxy)-1Hin- 5

+ 3=yl ] propyl ]-4-(5-rmet hoxy-4-pyri pid] J’ \Rer
53'-(5 benzyl oxy-1 Hindol B me J 4-pyrim di nyI)
eragi ne;” 1 -[ 3-(5-nmet hoxy .
ndol - 3- yI')propyI] 4- (5-me i ™ di nyR}- piperazine, 1
-3-(5,6-difluoro-1 R
-I-.gﬂndol 3-yl ) propyl]-4-(5-nethoxy- 4 pyr %t di nyI)p| perazine; 1-[3-(4,7-
C ioro- 1" H i ndol - 3- yl ) propyl]-4-(5-met hoxy-4-pyrimdinyl)piperazine;
<[ 3%, 7- dlfluoro 1 Hindol-3-yl)-

(OB Rt o oo T o o L Pl el o PABHTREE, 47,

st-ereoi soner thereof. 5. A process for preparing a pharnaceutical

formul atlon whi ch conprises adm xi ng ggé. gund as defined in any one of
cl ai me°1-5 with one or nore phar maceut | IIy acceptable carriers,
xcipients or diluents therefore. RS

r—|Q_r‘—|

50 R?, R3.and RS are independently selected from hydrogen and C1-Cs alkyl;
-R*-is C1-Cs. alkyl;
RS is hydrogen and. halogen
or a pharmaceutically
acceptable acid addition salt and/or solvate and/or
55 stereoisomer thereof.

. (Y



A process according to claim6 whereinm'the fornulation I's in unit dosage
orm 7. A process for preparing a pharmaceutically fornulation which
conpri ses adm xing 1-[3-(5- f 1 uorgp ¢ lbs 558

24 ndol - 3-yl ) propyl ] - 4- ( 5- met hoxy- 4- pyrim d| nyI ) pi perazine with one or nore
‘“pharnmaceutically acceptable 20 carriers, excipients or diluents thereof.
=:8. A pr acesomgpoundrotiFangula Doral paarma&utrdamjr&cemabhecu& edditioh adititimeof S i N unit dosage
~.form 9. A process according to any one of claims 6-9, wherein said

1,"'p,har nmaceutical fornulation is for use as an 25 4o antimigraine

~‘formulation. Claims for the follow ng Cont racti nZ State: GR 1. A conpound

zof tHe following formula: 30 40~~~~~~~~~~F=<
' [ERR] wherein [err] is sel&] enN n, [err] alkoxy,

. phenyl -[err] al koxy, hydrox ERR] err] and [err] are
n an%f [ erryaal kyI [err] is [err] alkyl;

i 'ndependent ly selected from¥\y

;;f-‘:‘[err] hydrogen and hal ogen. om a pharmaceutical |y acceptabl e acid

~addi t‘fon salt and/or solvate and/or 55t  stereoisoner thereof. EP O 464
:."558 Bl 2. A conpound of Formula I or a pharnaceutically acceptable acid

= addi tion sal reof [ERR] 10 wherein [err] is selected from hydrogen,
““hal ogen; ﬁ&’ﬁ?ﬁi&g f,J;,,e,rhg,,}m&nq.,a[oggnrJ,r are independently selected from

~:hydr ggen and [err] alkyl; and [err] is [err] alkyl. 25 3. A conpound
““according to claim1 or 2 wher ei n [err] is hydroxyl. 4. A conpound
-~according to claim1 sel ected from 4-(5- m’hoxy 4-pyrimdinyl)-1 -[3-(1

H-| ndol - 3-yl ) propyl]- piperazine; 1- é
ndol - 3-yl ) propyl ] - 4- ( 5- met hoxy- 4cby$ i nyl ) - pi perazine; 1
[%‘@5 fI uoro 1 Hindol - 3-
- yl)propyl ]-4-(5-nethoxy-4-pyrim dinyl)-pi perazine; 1-[3-(5-chloro-1
dol - 3 yl %‘p?‘ Ffﬁ@-'ﬂdsp??é?'}%i‘i}eclpﬂ fra hydrogen 594 Pﬂ?‘dﬁ"ﬁ&?’)"- pi per azi ne;
-(1Hi nd® #9f-opyl ] - 4- (5- met hoxy- 4- pyri nmi di nyl ) - 3- met hyl pi per azi ne;

5[5&( %ﬁgﬁ(’)“lgﬁf‘f%ﬁé‘f??éﬂ#‘ﬂ&’éwpgr?l?,gp-)ﬂ%dro pyr i m dinyl)- pl per azi ne;

Op{ Afp gﬁ:éunpffg COF 'Sé cB rcliytj aZ-Jl- | nyf 1-[3-(1 H-indol-3-yl)propyl]-

Eﬁ #}n of % i -5-fluoro-1H-jndol-3-

- Met hoxyneadiflal F!a'z:ﬂ@ ? Q@cmoroq 3{3( 4 rathoxy-4-

| - 3 p ﬂﬁﬁ)‘b\ﬂe aziffe; (153- P@yl ropyl]-4_(5-methoxy-4-pyrimldmyl)-3-methylp|perazme 13-

(1 H-|ndol-3-yl)butyl]-4—(5-methoxy-4-pynm|dmyl)-p|perazme, 14{3-[5-(methylsuifonyl)-amino-~1H-indol-3-

yllpropyll-4-(5-methoxy-4-pyrimidinyl) piperazine; 1-[3-[5-(methylsulfonyl)-amino-1H-indol-3-yllpropyl]-4-

(5-methoxy-4-pyrimidinyl)-3-methylpiperazine; 1-[3-(5-hydroxy-1H-indoi-3-yl)propyli}-4-(5-methoxy-4-

pyrimidinyl)-piperazine; 3-[3-[4-{(5-methoxy-4-pyrimidinyl)-1-piperazinyllpentyilindole; 1-[3-[5-methyisul-

35 fonyl)-methylamino-1H-indol-3-yllpropyl]-4-(5-methoxy-4-pyrimidinyl)piperazine; 1-[3-[5-methylsulfonyl)-

methylamino-1H-indol-3-yl]propyl]-4-(5-methioxy-4-pyrimidinyl)-3-methylpiperazine; 1-[3-[5-ethylsul-

fonyl)amino-1H-indol-3-yl]propyl}-4-(5-methoxy-4-pyrimidinyl)piperazine; 1-[3-[5-et hylsulfonyl)

methylamino-1H-indol-3-yl]propyl]-4-(5-methoxy-4-pyrimidinyl)piperazine; 1,  1-[3-[5-ethyisulfonyl)-

) methylamino-1H-indol-3-yl]propyl]-4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazine; 1-[3-[5-sthylsul-

. 40 fonyl)amino-1H-indol-3-yl]propyl}-4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazine; 1-[3-(5-ethoxy)-1H-in-

' dol-3-yl]  propyl]-4-(5-methoxy-4-pyrimidinyl)piperazine; 1-[3-(5-benzyloxy-1H-indol-3-yl)propyl}-4-(5-

methoxy-4-pyrimidinyl) piperazine; 1-[3-(5-methoxy-1H-indol-3-yl)propyl}-4-(5-methoxy-4-pyrimidinyl)-

piperazine;  1-[3~(5,6-difluoro-1H-indol-3-yl)propyll-4-(5-methoxy-4-pyrimidinyl)piperazine;  1-[3-(4,7-

difluoro-1H-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)piperazine; 1{3-(5,7-difluoro-1H-indol-3-yl)-

45 propyl]-4~(5-methoxy-4-pyr|mldmyl)plperazme, or a pharmaceutically acceptable acid addition salt
thereof, and/or solvate and/or sterecisomer thereof.

o 6. 1-[3-(5-fluoro-1 H-indol-3-yl)propyl}-4-(5-methoxy-4-pyrimidinyl)pipsrazine or a pharmaceutically accept-
able acid addition salt and/or solvate thereof.

6. A process for preparing a pharinaceutical formulation which comprises admixing a compound as
_ defined in any one of claims 1-5 with one or more pharmaceutically acceptable carriers, excipients or
~ EA diluents therefore.

. 88 7. A process according to claim 6 wherein the formulation is in unit dosage form.

8. A process for preparing a pharmaceutically formulation which comprises admixing 1-[3-(S-fluoro-1H-
indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)piperazine with one or more pharmaceutically acceptable

? A
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jdlnyl) pi per azi ne; :

3-[4: (5-met hoxy- 4-pyrimdinyl)- 1 p|pera2|nyl]pentyl]|ndole
3-{5-net hyl sul - 35 fonyl)-net a6 B1

- ndol - 3-yl ] propyl ] -4-(5-net hoxy-4-pyrimdinyl)pi perazine; 1
"3-[5-met hyl sul fonyl ) - nethyl am no-1

i ‘ndol - 3- ylchpgera mytipients dr Diuents ewer 4- pyri m di nyl ) - 3- net hyl pi per azi ne;

[ 3-[5-ethyl sul - fonyl)am no-1

- i-ndol - 39.y|A pecessydctording 15 claigt Sebersintthepipmiutetich isinl unpbigsegedierme; 1 -[ 3-[ 5- et
yl.sul fonyl ) nethyl amino-1

- n'do'I5' 310y |4 qomppupd ps Qlai'(\gi imemheng pf Glaifmﬁ fiar eisarpglan gitimigraine agent. 1,

-[ 3- 5eth|su|fony| - met hyl am no- .
-1 ndol - 3“5/I1 (Solygrp]! tiandples- x‘?em@ségﬂs mewvr"rﬁvasnﬁgw')wsmﬁeq iRF| Y5P pRsr 8% jepimigraine
-[3-[5- ethﬁ‘ | - 40 fonyl)amnol

150 7 %ce%y adod ,f.ff&én%m.a.ms 047 A 0 B R VBB Ao S
pr opyl ] - 4- (gn rre‘fr 0> °rm4"a|t5yr| m di nyl ) pi perazine; 1-[3-(5-benzyloxy-1

'[ gd?|5_ 313Y la) ;%cggyijoJ prgzzﬁn% ?@r}i gri&gasq‘; aFNeR M dh¥ lﬁ% %@h??%?ﬁlic& dnpnsTs)reactmg a

plperaz,gne 1 [ -(5,6-difluoro-1

=++fndot - 3-yl ) propyl | - 4- (5 met hoxy- 4- pyri m di nylgepi per azi ne; 1-[3-(4,7-
mfluoro 1 Hindol-3-yl)propyl]- 4(5 met hoxy- 4- pyri m di nyl ) pi perazi ne;
;-3(57d|fluoroll—|-|ndol 3- - 45 :

_ ;_a phar rraceutl cally accept - aI e acid d| tion saI t and/ or solvate

her eof. 50 6. A process for preparing pharmaceutical fornulation which

onpr i &es ad Xing.a c ound s defln d in any one of clains 1-5 with one
BR ngFg‘p S or dil

h
ot o Enath: § ;f§ L S R 500 o 50 s,

‘*_-"“-l_J_“'t dosay is eiffiePs §|§n°t R ashirS & ANBRIRLEUHof 2'id ¥ toavin
g M?ﬂg LS LR B SR b2 Y
3-y| ) Pr G| d’ratf ¥ ud- pyrimdinyl) pi pera2| ne with one or nore

h.'ar rraceutl cally accept abl e EP O 464 558 1 carriers, excipients.or
i\uents thereof. 9. A process according tg glaims8 wherein the formul ation
“'nuni t; dosage form 5 10. A corrpound clainmed in any one of clains
-5.fog% use as an antim grai ne agent.

'_[3 (5-fl-uor o- 1H i ndol - 3- yl ) Pr op-hy 4- h Xy- 4-pyri mdinyl) pi perazi ne
Oor use.as an antim graine-agent. 10\]_2‘%: ss according to any one of

ains. 6-9, wherein said pharnmaceutical Ygrnulation is for use-as an
ntimgraine fornmulation. 13. A process for preparing a conpound as cl ai ned
n-any®one of clainms 1-5 which conprises rggeting a conpound of Fornula XV
[ERR] 25 wherein [err] and [err] are as defined in claiml; Zis

1 ected from: W 'ﬁf?g F“aa eag '"ﬂgfrg%q fragnent selected fromtosyl,
Syl hal i grgvid% f’? ];'és éee carﬂgadout in the presence of a reducing agent.
5,,

- 86.
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tedl'ine is either a covalent bond-as when Zis oxygen-or no bond as
en Zis a leaving 30 group fragnent and-the carbon atomis then
nded t o -anot her hydrogen; Wi t hepoGegegBf of fornula 111 [ERR] wherein
efr] .and [err] . are as defined in claim1l, provided that if Z is oxygen,

e reaction is carried out in the presence of a reducing agent. 50 55 31

-P. 0. 464atentinsikudtat ent bnspr Uche Pat ent ansprUche fUr fol gende

ertr agPateatmnsmiichp, fliDblgefitle VdbifagsBBatefr RAT, BB, CH, RE, DK, FR, GB, IFLL), LBPNL] SE

>r-bi ndung der fol genden Fornel: OR 10 XI 15 K>J worin R ausgewAhlt
5t unt dr VailsiedungsdesfoigendenFopeh, C1 - C4- Al koxy, Phenyl - Cl - C4- al koxy,

ydr oXy und ,. X 20 RSO2N-; R R2, R3
ind RS unabhangi g vonei nander ausgewAhit sind untgs Wasserstoff und C,
-Alkyl; 26 R4 fOr Cl -C4-Aikyl steht; R6 far Wasserstoff und Hal ogen
eht, oder ein phar mazeut i sp /'§F'D¢ea g\ onssal z und/ oder

ol vat ‘und/ oder Stereol sone : i ' MFornel | oder ein
har fzeut i sch akzept abl es S§ , 0. OR 40 worin R
pisgewdhl t i st unter Wasser syofT, i oderwRS 45 CH3S02N-; R2, R3 und
Rs unabhdngi g vonei nander aRSgowAmM t sind unter Wasserstoff und G
CA--ANKyl ; und 50 R4 filr C -C4-AM&YI steht. 3.Verbindl ung nach
\nsprseich 1 odor 2, wobei R fUr Hydroxy steht. 4. Verbindl ung nach Anspruch
\a’usgomhwnh unter 4-(5-Ethoxy-4-pyrimdinyl)-1-[3-(1Hindol -3-yl)propyl]-
R' ausgewdhlt ist unter Wasserstoff, Halogen, C1-Cs-~Alkoxy, Phenyl-C1-Cs-alkoxy, Hydroxy und

o | RSON- ;
R

o R?, R3 und R® unabhiingig voneinander ausgew&hit sind unter Wasserstoff und C;-Cq-Alkyl;
25 R* fiir Cy-Cs-Alkyl steht;
R® flr Wasserstoff und Halogen stsht,
oder ein pharmazeutisch akzeptables Séureadditionssalz und/oder Solvat und/oder Stereocisomer davon.

2. Verbindung der Formel | oder ein pharmazeutisch akzeptables S3ureadditionssalz davon

" OR*
} /-\_2—\
O W
o
|

R' ausgewdéhit ist unter Wasserstoff, Halogen oder

® R
CH3502N -2

“ ~. . . . R R%und R® unabhiingig voneinander ausgew&hit sind unter Wasserstoff und C1-Cs-Alkyl; und
Iy 50 R4 fUr_ C1-Cy-Alkyl steht.

3. Verbindung nach Anspruch 1 oder 2, wobei R flr Hydroxy steht.

4. Verbindung nach Anspruch 1, ausgewhlt unter 4-(5-Ethoxy-4-pyrimidinyl)-1-[3-(1H-indol-3-yl)propyl}-
55 piperazin; 1-[3-(1H-Indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)-piperazin; 1-[3-(5-Fluor-1H-indol-3-yl)-
: propyll-4-(5-methoxy-4-pyrimidinyl)piperazin; 1-{3-(5-Chlor-1H-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimi-
dinyl)pipsrazin; 1-[3-(1H-Indol-3-yl)propyl]-4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazin; 1-[3-(1H-in-
dol-3-yl)butyl]-4-(5-methoxy-4-pyrimidinyl)piperazin; 143-[5-(methylsulfonyl)-amino-1H-indol-3-yl}-

) R R
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plpera2|n
I H- | ndol - 3-yl )propyl] 4(5 met hoxy- 4 pyrim d| nyI) pi pera2| n; -
5-Fl uor-1Hindol - 3-yl) - proqﬂ 5555 giet hoxy- 4-pyrim di nyl )p| psrazi-n;
(5-Chlor-1 Hindol-3-yl)propyl]-4-(5-nethoxy-4-pyrim -
pi perazin;
11 H- | ebpli-8(syrhethmic pyritnidinybpipapdzino X 1-[34pyMedthylsolionyl)-gmird-ieibdoly3- wlpmvla%(sn
11 H- | mrethahal-4-GripiidjrigrB-ygriefhyidip¢rizimett[Brdhdyydibxyp Yii-intolGtyhgrodyfH4 1@ methoxy-4-pyrimi-
5- ( e tdinyl)-pipgrézim $13-14-45Mothaxy-3-pitinidiohdt 1-@peyezipyllpgityllindol; 1-[3-[Methgsuifonyl)-me-~
6
5-
y-
I
4
5

1
1
di
._1
?11'
- E

4 55gvBminor Hrindet3-vipopy e imeihpxysd- mIdIWthmW')‘ 1-[345-Methyisulfonyl)-methylami-
( lvemprgrﬂwwﬁmﬂprp xﬂa'rfﬁmgthngr@nvnra yig3- wq;fs» @9%;] J -[3-[5-Ethylsulfonyl)-amino-1H-
0

4- pyr delSolipropyl-445-meth 4p9Vﬂ'@Ida2'IPIP°'ai
-3- yk’gﬁmy 1(/img{th '—4’rPé§ )pl er iﬁg y mmo—; :—mgo::g-y:}
. <d~(5- i i = 1amino-1H-indol-3-y!
) ( o- @gﬁ ﬂ)‘,r:éﬂl i -met Ilp,%ggzgl{g?%){ - - [-?ngol -3-yllpropyll-4-(5-me-
Iperazln [ enzyfoxy-1H-i doI-3 athox rimidinyl)-
g Hu .,Ido@a 1% YAy Iwﬂ NP6 bibtuor-
- pyn idinyl)piperazin; ~[3-(4,7-Difluor-1H-i dol—3-y|)propyl] 4-(5-
|HE qli:Y-(S“f Diidor-1H- ﬂ&tﬂiql(l)pro%y tﬁUxP—ﬁ-b%tJInyI)-
. 3-[5-Et h)SipSrHinf Qﬂéf'e}n pﬂ&hﬁfbﬂiééh allzBptables S#ureadditionssalz und/oder Solvat und/oder Stereoiso-
-_:.doI 3-wl ] pr%yba\,o,{-} (5- met hoxy- 4- pyri m di nyl ) pi perazin; -
.- [@z{ 5- Et hyl sul fonyl ) - net hyl ani no-1 H-i ndol - 3-
yI ] pr opy| 8. - 4{3-&-Fret-1Heiyol-d-y Py spylFi-(B-mathoxp# paintidinylpiperazinloddr ein pharmazeutisch akzep-
- [ 3- [ 5- Et hykeblab Smmgdd')lmamlzwhdxouenwvht ddvorndol - 3-yl ] -
i "pr;'OpyI] 4- (5-met hoxy-4-pyrimdinyl)-3-nmet hylpiperazin; 1
7 [ 520Et §ay Phanndzgviisthe-Rermulierur, Hie iala @ldivergBegiandteil eine Verbindung nach einem der Anspriiche
pr opyl | -4- ( 3-bired [usepmen mﬁrQIWCIQS/F'?hfgsﬁré'laﬁwwﬂp@r?éﬁqpﬁb'eﬂ Trigqrs- I'?‘HP'EMW@?') -1
- H i ndol - 3- yi"?’ﬂ?’tﬁﬂ'&ﬂ“}"‘tﬂ!" (”BfaPFe 10 t hoxy- 4- pyri mi di nyI )p| pera2| n;

r—|>|—|

gﬂlfg;y -mpthylaminc-1H-indol-3-

= 1

1 l—|\il—|l—| -
jab)
3«4
DQ
?
|_\.-4-
?a 5

IA:: Il—ﬁ\""*l—\in

1 [ 3-(5- Benz x -1 Hindaqgl - '}/QE I - 4(5- net hoxy- rlmd oy
i pip er aZI ls%ﬁquering ac spr , wobei die Formuliel ung |n os1se|nhe|tsf rm vorllegt
T— I gdo 5_ _ Xt’s he Fo n?ulng;%rtwgr,] %le als akpyernl :P Q{Il 1) [Q-I(.‘P I% %H-nnﬁol-3—yl)propyl]-4—(5 -me-
[3-( m piperazin, zusammen mit emem der hreren E/‘pharmazeutlsch akzeptablen Tra-
“Hindol -3-y r;}?’ é éh rém 8 pl per azi
UOI‘

-1-[3-(4, 7- |ndo -3-Y propy -4-(5-

et hoxy- 4, p)‘ﬁdrrngutﬂMIe)Fmar%' rdeh Ansprachl&3whbei dfs EdrinbildRing th Dosiseinheitsform vorliegt.
iH-indol -3-yl ) propyl -4(5-4 ethoxy-4-pyrimdinyl)- piperazin, oder ein

phar mazeufe] Ferbinduag Rith alnbii YorTidprachd dibts ms%h&aumﬂ%%.gaawm und/ oder
St\eVeOI so- 15 ner davon. 6.

- 1-T 3- ( 5- MU o{3-GiflubirttishdoBa-Yilpyqpyipp(a-etitbxy-B-pyrididivghyipetazpyzur Nertkbiitiyhg pis pemnsigrin
odor essn pheemitateuti sch akzep- tables Slureadditionssalz und/ oder Sol vat

g davon 20 6. Pharmazeutische Formulierung, die als aktiven Bestandteil

el ne Ver Hi2n Bearmazautisthe diomutieransr nagineipantUder é\ngpriishe 6 Bis 97ays Anwepdungrials Aplinpigriinedate r
hreren pheekeapeut i sch akzept abl en Tr~gem Exzi pi enten odor

Ve dUnnun mttel n unfant. 7. Pharmazeutische Fornulierung nach Anspruch 6,

 wobei 4i & ’ﬁﬂ' P &MYy g‘%{m 1S YarbipAung Sechr FiReo A9 Aligprache o1 Bis Sppeabei el qines ¢ he

~Fornul i erun ugg der o en Bestandtei |

1-[3-(5-Fl uor-lH-l ndol - 3-yl ) propyl ] - 4- (5-nme- thoxy-4-pyrimdinyl)piperazin,

:zzusanmmen mt el nem oder nehreren pharnmazeuti sch i',akzept abl en Tra- gern,

T Exzi pi gnten oder VerdUnnungsmitteln unfal ~t. 3®° 9. Pharmazeuti sche

- 'Formul rerung nach Anspruch 8, i die Formuligrung in Dosiseinheitsform

,;vorllegt 10. Ver bi ndung nach ei der 1 bis 5 zur Verwendung

-als Antimgr~nemttel. 11.

1-{3-(5-Fluor-1Hindol - 3-yl ) propy

zur Veswendung als Antimigra- 35 ittel. 12. Pharmazeuti sche

Forrrul I erung nach ei nem der . Ansﬂ Uche bis 9 zur Anwendung al s

Antl m granefor- kf _ ~~~mul i erung. XV

ey,
o

met hoxy- 4- pyri m di nyl ) pi perazin

8% .wofin
R', R? und R® wie in Anspruch 1 definiert sind; .
Z ausgewdhlt ist unter Sauerstoff oder einer Abgangsgruppe, die ausgewshit ist unter Tosyl, Mesyl,

Halogenid; Sulfat und Phosphat; und
® O Y R
* € L N § %




13. Verfahren zur Herstellung einer Verbindung nach ei nemder AnsprUche
bi-s-5; wobei nman eine Verbindung der Formel XV R2 45 R 50 xv 55
worin'R, R2 und R6 wie in Ansprugpohesigld gyert sind; Z ausgewahit Ist unter
sauer st of f oder ei ner Abgangsgruppe, die ausgewi hit ist unter Tosyl, Mosyl,
Hal ogeni di Sul fat und Phosphat; und 33~~~~~~~~ R TINERIE
4111 't ! | | die geskrichelle 4i8ié onb Bovaibnte Biadung Dedeutet) @bincZ it Saubetoft stale, ddeni@ine Bindung
i -ndung besbdertatt wenne filr Ainb Abgidgsgruppb Gfoht, $/biesh annodre weitoasis 'kasBirstalfatogy dedesut et |
wenn Z f M Kaoblenstofisfogaebiderupipe steht|, wobei dann ein weiteres '
$ser st of miseioanyerbindund sler Foghd! Bhst of f at om gebunden ist; mt einer Verbindung
der Fornmel 111 OR  K) ~~~~~~~~- wori R3 und. Rwe in Anspruchl definiert
i.nd, unmsetzt, unter der Voraussetzung, dgRedie Reaktion In 20Anwesenhel t
sines. Reduktionsmittels erfolgt, wenn Z fak Sauerstoff steht.
.Pat ent anspr>chs fUr fol genden Verstr ta S ..1. Verfahren zur
= erstellung el ner Verbi ndung deryfHl gemt F l: zz -'" COR4A N :. |

i egegtrl chelte iunter V\asserstolq, ‘Ha_l_Qgen -C4 - Al koxy, Phenyl-CZ -C4
al koxy, Hydroxy und 40 ~~~~~~~RS2N-; R,. R3
nd b5 unabhnngf g vonei nander ausgew hllf sind unter WASSerstoff u Wd
&4 -Akyl; 45 R4 fu C -CA~-Allyl siept; :Ko fer Wasserstoff und
Hal oggn st;ht, oder eines pharmazeutisch akzeptabl en Sgureadditionssal zes
ndLoder Sol vat es und/ oder Stereol so- -ners davon, wobsi man eine
er bi ndungwatier Fornel XV 50 55.

: R® und R* wie in Anspruch 1 deflniert sind, umsetzt, unter der Voraussetzung, daB die Reakiion in

Anwesenhsit eines Reduktionsmittels erfolgt, wenn Z flir Sauerstoff steht.

" Patentansprliche fiir folgenden Verstragsstaat : ES

1. Verfahren zur Herstellung einer Verbindung der folgenden Formel:

a1

™\
Y L,
X1

worin
- R ausgewihlt ist unter Wasserstoff, Halogen, Cy-Ce-Alkoxy, Phenyl-C1-Cy-alkoxy, Hydroxy und

RSOZI;T" ;
R

R?, R® und R® unabhéingig voneinander ausgewihlt sind unter Wasserstoff und C1-Cy-Alkyl;

R* flir C1-C4-Alkyl steht;

R® fUr Wasserstoff und Halogen steht, -
" oder eines pharmazeutisch akzeptablen Siureadditionssalzes und/oder Solvates und/oder Stereoiso-
-‘mers davon,

wobei man eine Verbindung der Formel XV

. A O




Bl H i Fo- -0 . :

3 5: 10 ' XV wWorin
A, R2 und R6 wi e oben definlert sErnod?“iss?am Z ausgewl hit ist unter
-Sauer stof f oder ei ner Abgangsgruppe, die ausgsw-hlt ist unter Tosyl, Mesyl,
jal-ogeni d, Sul fat und Phosphat; und die gestrichelte Linie semkoval ente
ndung bedeutet, wenn Z Mar Sauer st of f steht,deer kei ne Bi ndl ung
edeutet, wenn Z fO sins Abgangggruppe steht, bei dann sin welteres
T Vasserstof fatom an das Kohi enst &(f- 20 at onp gebunden Ist; mt elner
TR bi ndung der Formel 111 OR4 2. Wwor, 6 3s R8 und R4
~#i-e in Anspruch 1 definiert sind ef\st, unter der Voraussetzung, daB die
Reaktion in Anwesenheit sines Rs mfttls erfolgt, wenn Z far
Sauer stof f steht. 2. Verfahren ch Angpruch 1 zur Herstel eung el ner

Ver bi ndung der Fornel | oder sines phargazoutischl akzept abl en
EFSLureaHditionssalzes davorn. 40 OR4 . fX¥
. R3~~~ *1~~~~ 1 50 worln RI ausgewRhlt |et unter
..\Wasserstof f  Hal ogen odre 56 _
R CH3 SO2N- 1 @2 ynd RE wie ob:g definiert sind; Itf
T T T T T T T Z ausgewahit ist, untef Sauerstoff oder einer Abgangsgruppe, die ausgew#hlt ist unter Tosyi,mebﬁ,
“-nalAsr c Halogdhig) Suifatiufd PEEHERunee oOnl loe ie hrazuic -as-; EP 0464658
LBl die gestrichelte Linie eine kovalente Bindung bedeutet,

wenn Z flir Sauerstoff steht, oder keine Bindung bedeutet,
; wenn Z flr eine Abgangsgruppe steht, wobei dann ein weilteres Wassersioffatom an das Kohlenstoff-
20 atom gebunden ist;
mit einer Verbindung der Formel lil

OR*
25

u-n/_\'
—

R3
50
' I11
worin
-35- - R® und R* wie in Anspruch 1 definiert sind, umsetzt, unter der Voraussetzung, da8 die Reaktion in
Anwesenheit eines Reduktionsmittels erfolgt, wenn Z flir Sauerstoff steht.
2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel | oder eines pharmaezeutisch
akzeptablen SAureadditionssalzes davon '
]
OR*
" WO
45 N N
(W
R? 3
H
50
worin
R' ausgewdhit ist unter Wasserstoff, Halogen oder
: S
56 1'2

CH3SO,N-;

* NN R 0 0
* [ L M S %*



;" 'R3 und Rs unabh~ngi g vonei nander ausgewAhlt sind unter Wasserstoff und
.- -C4-A Kyl ; und RWfU d -C4- Al kyl steht 3 Verfahren nach Anspruch 1 zur
erstel lung .einer wie in Anspru\cﬁ,é ﬁ defl ni erten Verbi ndung, 5.
wobei RA fUr Hydroxy steht ahren nach Anspruch | zur Herstell ung
eI ner wie in Anspruch 1 definlerten Verbindung, die ausgewAhlt |st unter

4~ (5- Et hoxge; #s @gIF Bhabhatglo)voreidamtel dushdwaatDdindimsh Wassarisl Ll ©eT:a8ikyl und

1[ %3((51:?'- Imdodlcﬁ:,yﬁll%ﬂslt@iéoplyl)] 4- (I5I mzt ?gxy t4hpyri 21 di nyl) pi ggrazi n, 1
uor - I ndo yl) propyl I - met hoxy-4-pyrim -
wdi nyl ) p@pevesfahren nach Anspruch 1 zur Herstellung einer wie in Anspruch 1 oder 2 definierten Verbindung,
~ 1-[ 3-%5- CIWQDPI—FI‘FIlrll'Im‘g*v@hyI )propyl ] - 4- (5- met hoxy- 4- pyri m di nyl) - pi per azi n;
3 1[3(IH—IndoI- 3- I} 4- 5methox-4pr|md|nyI% 3rrethy|p|perazhn;
5 - [ 3- (194 Yerfefsen 8“3]/ -ZHC C wiepip_Ansprighf rsiy "ﬁﬁP'bé’P@E'F‘ﬁ‘g die 1
-[3-[5- ngyvglm Ip 4-_Pynm|dmyl) 1-[3-(1H H-un oI-3~yI)propyI]plperazm 1-[3-(1 H-Indoi-a-yl)-
. ( 1 r ol- I) methoxy-4 pyrimi-
lj__l- I[ gqf 5- ( i Fﬂ - -| § gyl)prcj3 y?ﬁnﬁth ?PW )%lizsl;ﬁzln 1-[3~(1H-Indol-
i -m '4'DV'
lj__H gdols ¥ pl ﬁl ulfon - -mﬁ&q yijpr o&,‘%& é’m xy-4-:?y ‘QVI)-
: [ ( Hy .- 3- Lul n -a - pyi 4-( -methoxy-4- ynmldinyI)-3-methylpipe
_ ethoxy- 4- '( iyfforo 1] R T-pibarazin 3{5-14-(5-Mothoxy-
4 pyrg m di )ni’d;l'n p—biB&EﬁWyI]M‘yhl%P1 MUHQ‘ squJny meth lamino-1 H-mdol-s-yl propyll-4-(5-
b St oy

-[3] 5- ME'[MIIOXF- riiidypip&RAZNY | 2B -Metith doPHARG6)-3- Wi}-4-(5-me-

1~~ ATet hoXxy - 4-tRaky-apichhidisy 1) I rhdiipisbratin; 1-[3- [ésmins%ﬁonﬁnmh WH-BridloE o ylpe Hakg- No- 1
. H-i ndol - 3-4/dylimidmphigeradin;( D{IB-Ethiyioatsyt)neiyfamiiod HiMdb)3-yBpoBiily(b-Priethexyapyfiini-
= 1= 3- [ 5- Etdnyhsipsrdzinny1,)-{36-E@islibhyl)-niethglam@o-yH-ndoiSpibrbpyil-4(Smebbiyabpyrimidinyl)-
= A- Do i di Amethyiigpenziaz i-[3:(5-EhjISupriyl) Btning-1B-inl dabBrylicyoppip-(Bythaiimixyra-pilrimidinyl)-3-me-
H—| ndol - 3-tiplidigerazipy 1-]3-(8-Ethbxyjreit- mooiﬂsi-yﬂprpxyrhhﬁ-meimxm*ﬁpytpmgesrl)amrnz-n 133-65-Benzy-
ol [3 [ 5- Et HW§ﬂ+irfngMl»:>mnﬂHﬁ1mﬁpmgynmIdmyl)pvperazm. 1-[3-(5-Methoxy-1H-indol-3-yl)propyl}-4-
H- i ndol - pt,im?lmlgm(l)pmﬁ@phoxylaﬁﬁ %ﬁfltpqwmnﬁg)ﬁ)yl)propyu 4-(5-methoxy-4-pyrimidinyl)-
.3 et hy | raa-z.. 470ip fstmt‘ ymropw gmmmwmqwmemm 1-[3-(5.7-Difluor-

< dol | yl r in orgines phaY fisgh ﬂtzeptablen
?_[_3 (% ]Elt[iF tign ﬁeﬁﬁglllﬁrﬂ%;ﬂ q‘g,,ﬁ,g gé il avd

PRERY™4- pyri mi di nyl ) pi perazin;
-] 3- 5 hren ZUr ne armazeutischen For ulle wobei man eine wie in einem der
i |_nd2)I5 %}&E,& gsj‘\vEEL ? 74[3}" Jﬂ#epeﬂr Infkzeutisch akzeptablen
vt hoxy- 4~ pyr 1 m pl almargerleln YorTBeI & 6 b3 f1 vor - 1

"H;\'Lgdol 6. S%Ifatpelr?g?w Ansﬂru&h% Watldh@x Vorﬂ\ul%b W SbkiBinbstoRth R&HiGRE | N;

‘ndol 73-\56If3rwnow Horstéliung oLt Isnamzélmamsn ForfLII3bing, FoB& 'rdehi 1[3-(8-Fluor-1H-indol-3-

[ 3- 65, 7- Dhybrbpiia(5-Athoxy-4-pyAmidinyl)piperazin mit elnem oder mehreren pharmazeutisch akzeptablen
Tndol - 3-Tydgper Bﬁmie]\terﬂedeEvmhmmgmdelrpwmiuhd| nyl ) pi perazin, oder eines
‘pharmazeuti sch akzept abl en Si ureadditionssal zes und/ oder Sol vat es und/ oder
-5t er. eol &orverfahraparacinAnspruch\Te wokwhdie Rormulierupig indlogibdinbpitsfosn merlieghhar mazeut i schen

) rrul I erun wobel man eine wie in einemder AnsprUche 1 bis 4 definierte
er. bﬂhd%nd’agﬁhf"“élaﬂbﬂ'ﬂe%dﬁf rAngRrfighe Schis Babeledicpiamaseeptizohe Eprmuliargng zur Vesgen-
Tr~gem [B%99 3§ Amigringig@uliarna PepimMétni tt ei n vernischt. -6. Verfahren nach

~ARSPruc or mu siseinheitsformvorliegt. 7.

: erfahrE %’P’pgﬁk‘gg‘é?‘f'ﬁwe&k’ﬁﬁfgﬁﬂ? é)gut i schen Formulierung, wobei man
- [ 3-(5;Fl

yl.).p “( I ]\}-‘J’r - f"g'g%e'!ﬁ'ge'ld-e%':oﬁ'ﬁgll m d| nyI )pi perazin mt el nem oder nehreren
har mazeut I sch akzeptablen -; Tr~gern, Exzl p| ent en oder

erdUnnungsm'tteI n verm scht. a Verfahren nach Spruch 7, wobei die
: 0 9. Verfahren nach

X Formul i erung zur
mi\N-8Y . =---
467 1. Verbi ndung der
R

(03¢

1_3;I. genden For el :

worin. _
R' ausgewZhit ist unter Wasserstoff, Halogen, C1-Cs-Alkoxy, Phenyl-C;-C,-alkoxy, Hydroxy und

) R O DL
| * [ L. M S *




ini t.... RI ausgewghit ist unter Wasserstoff, ‘Hal ogen, Cl1

04- A koxy Phenyl C, -4-al koxy, Hydroxy und , c- 36 : . -

CLTTIEII1111111 111 11111 11 11%b ¢ 464 558 B1- M S * EP 0 464 568 Bl

SO2NT- R5 .6 R2, R3 und R5 unabh~ ng| g vonel nander ausgewthit sind unter

YWasserstoff und Ca -C4 -Alkyl; R4 fO Cl -C4-Alkyl steht; WR far

#disserstoff und Hal ogen steht, odor ein phar mazeuti sch akzept abl es

aur eaddi ti onssal z und/ oder Sol vat uR$#OgNer ; St er eoi somer davon. 10 2.

erbi ndung der Fornel | odor ein pharnaz tISCh akzept abl es

5h-ur eaddi tionssal z davon OR4 t S~~~~~~~~~=~~~~~~~~ a Ke~~~~~~ 20 worin R1

=ausgewAhlt ist unter Wasserstoff, Hal ogen oder 25 R5 CH3SO2N-: .30 R2, R3
und R5 unatmeﬂ?%& i/mqefrmau@\emwgrgaemwg'ﬂt sipdl yetor Wesaerstofhund S A9t und G

41"@'3@“‘-04 Al kyl steht. 3 Verbindung nach Anspr uch 1 oder

uégewAhI t °ﬂ?ft°5‘rphg’"'€59“%l°hW@'eﬁf??’ﬁ?da'i“ﬂvﬂz "Tle#{E‘n,g‘Cl‘_’La? "(‘ﬁ&' gr%p's)‘?mf 1oy ] -

Eil- Ipﬁziol | g v|]e' bkng%r%yqa Follmiléoder FIH 8harm3feutlsch akzeglablef ?éuraaddelt;ogszsalﬁ davon

[3-(5-Fluor-1 Hindol-3-yi)- propyl] 4- (5- rretho a4-pyrimdinyl)pi perazin;
=[3-(5-Chlor-1 H i ndol - 3- yl ) propyl }-4-(5- rrethoxy 4-pyrim -

=di nyl )i perazln 1-13-(1 /’—\'
HlLndol - 3-yl ) propyl ] - 4-(5- M8} A7y ) |ny hyI pi perazin; 1-[3-(1
-l n- 40. .. dol - 3-yl ) butyl ~ yr| yI ) pi per azin;
"'"'[ 3-[5-(nethyl sul fonyl)-amn dol RG-yl ] ¥q2
opyl | -4-(5-met hoxy-4-pyrim d| nyly pi per azin;
1*{’% po- (Met hyl sul fonyl ) -am no-1 H-i ndoll- 3- y|jpl‘0py|] 4- (5-
Jqret-hoxy-4-pyrimdi nyl)-3-nethyl pl perazin; 1-[3-(5-Hydroxy-1
++indol - 3-yl ) propyl - 4- (5- met hoxy- 4-pyrim - dinyl)-pi perazin;
- [3 [ 4- (5988 hoxy- 4- pyri mi di nyl erazinyl ] pentyl]i ndoI
<[ 3-[5- thﬂ’aﬁvssa‘v%ﬁg/w)‘efﬁ’@sseﬁtﬂﬂ %\%Hgﬁ'bmg
-3-yl ] propyl]-4-(5-met hoxy-4-pyri m d| nyl ) pi per azi n;
<[ 5- Met hyl sul fonyl ) -net hyl am - 45 R
i Hindol - 3-yl ] propyl ] -4-(5-net hoxx' 8y|r| m di nyl ) - 3- net hyl pi perazin; 1
- [ 5- Et hyl sul fonyl )-am no-1 H 287

%

" R?, R® und R® unabh#ingig voneinander ausgewihit sind unter Wasserstoff und C1-Cs-Alkyl; und
=._R" fUr. 01 -Ca-Alkyl steht )

e 8 Verbindung nach Anspruch 1 oder 2, wobei R flr Hydroxy steht.
- gg
o 4. Verbmdung nach Anspruch 1, ausgew#hlt unter 4~(5-Ethoxy-4—pynm|dmyl)- [3-(1 H-|ndol-3-yl)propyl]
piperazin; 1-[3-(1 H-lndol-3-yl)propyI]-4-(5-methoxy-4-pyr|mudinyl)-plpera2|n, 1-[3~(5-Fluor-1H-indol-3-yl)-
propyl]-4-(5-methoxy-4-pyr|m|d|nyl)piperazm. 1-[3-(5-Chlor-1H-indol-3-yl)propyl}-4-(5-methoxy-4-pyrimi-
dinyl)piperazin; 1-[3-(1_lj-IhdoI-3—yI)propyl]-4—(5-methoxy—4-pyr|mldmyl)-3-methylpipera2|n, 1-[3-(1H-In-
..40 .. dol-3-yl)butyl}-4-(5-methoxy-4-pyrimidinyl)piperazin; 1-{3-[5-(methylsulfonyl)}-amino-1H-indol-3-yl]}-
propyl]-4-(5-methoxy-4-pyrimidinyl)piperazin; 1-[3-[5-(Methylsulfonyl)-amino-1H-indol-3-yl]propyl]-4-(5-
methoxy-4-pyrimidinyl)-3-methylpiperazin; 1-[3-(5-Hydroxy-1H-indol-3-yl)propyl]-4-(5-methoxy-4-pyrimi-
dinyl)-piperazin; 3-[3-[4-(5-Methoxy-4-pyrimidinyl)-1-piperazinyllpentyl]indol; 1-[3-[5-Methylsulfonyl)-me-
thylamino-1 H-mdol-3-yI]propyl]-4-(5-methoxy-4-pyr|m|dmyl)plperazm 1-[3-[5-Methylsulfonyl)-methylami-
.48 no-1 H-|ndo|-3-yl]propyI]-4-(5-methoxy-4-pynm|d|nyl)-3-methylp|perazm, 1-[3-[5-Ethylsulfonyl)-amino-1H-
in dol-3-yl]propyl]-4-(5-methoxy-4-pyr|m|d|nyl)p|perazin, 1-[3-[6-Ethylsulfonyl)}-methylamino-1H: H-indol-3-
yllpropyl]-4-(5-methoxy-4-pyrimidinyl)piperazin; 1,1-[3-[5-Ethylsulfonyl)-methylamino-1H-indol-3-yl}-
propyl}-4-(5-methoxy-4-pyrimidinyl)-3-met  hylpiperazin;  1-{3-[5-Ethylsulfonyl)-amino-1H-indol-3-yl]-
R propyl]-4-(5-methoxy-4-pyrimidinyl)-3-methylpiperazin; 1-[3-(5-Ethoxy)-1H-indol-3-yl]propyl}-4-(5-me-
Eee 60 thoxy-4-pyrimidinyl)piperazin; 1-[3-(5-Benzyloxy-1_I-_I-indol-3-y|)propyl]-4-(5-methoxy-4-pyrimidinyl)-
O piperazin; 1-[3-(5-Methoxy-1 H-|ndol—3—yI)propyl]-4-(5-methoxy-4-pyrimidinyl)piperazin; 1-{3-(5,6-Difluor-
H-mdol-3-yI)propyl]-4w(5-methoxy-4—pynm|dinyl)p|perazm, 1-[3-(4,7-Difluor-1H-indol-3-yl)propyl]-4~(5-

methoxy-4-pyrlmldmyl)piperazm, 1-[3-(5,7-Difluor-1 H-lndol-3-y|)propyl]-4-(5-methoxy-4~pyrimldmyl)
piperazin, oder ein pharmazeutisch akzeptables S4ureadditionssalz und/oder Solvat und/oder Stereoiso-
&6 mer davon.

5. 1-[3-(5-Fluor-1ﬂ-indol-3-yl)propyI]-4-(5-methoxy-4-pyrimidinyl)piperazin oder ein pharmazeutisch akzep-
tables S#ureadditionssalz und/oder Solvat davon.

L * [+ L M S *




n-‘dol - 3-yl ] propyl - 4- ( 5- met hoxy- 4- pyri mi.di nyl ) pi perazi.n; -

[~ [3-[5-Ethyl sul fonyl)-nethyl am no-1 Hindol-3- -

“yl ]'propyl | - 4- (5- met hoxy-4-pyri m gl g%k B8] 22i N;

#7151 [3-[ 5- Et hyl sul fonyl ) - met hyl ami no- I ndol - 3-yi] -

#propyl ] -4-(5-nmet hoxy-4-pyrimdinyl)-3-met hyl pi perazin;

= 1- [ 3- [ SeEtVeythinsd 29 Msksieli@igi eividr phdrnaze@iBthes Finjulierung; wobei man eine wie in einem der
L.propyl ] - 4-Anbprianb hois- 81 -dpfjidrta vbkbmdlig: dhitnaiely béisr reeheznnpharmatedtisch( Sedpiddiny) - 1
Z-H i ndoi - 3-Tréidepy, Byxipiehter edel VerdtnnG@smittein vdwoisght.4- pyri mi di nyl ) pi perazin; 1
#.-[ 3- (5-Benzyl oxy-1 Hindol - 3-yl ) propyl ] - 4- (5-net hoxy-4-pyrimdinyl) -

* pi per&azin;Verfahren nach Anspruch 8, wobei die Formulierung in Dosiseinheitsform vorliegt. -

LS e e Horserung s Mlamalikcheon Formulorung, viabel hon 1--6-FuGr thindora. -

Verfahrenorur
2“H i ndol - 3-¥p Hmethao epvimidingipiperazin it siReay orpr mehreren gharpazeutisch akzeptablen
SIARBTONER ¥ thkpiais s s iR

et hdky= 4- pyr.l mi di.nyl ) pi.per azin; 1-[3:(,5,7-Difluor-

C L e 8 bt astyBorBE e B pormutkid i hekaiioets ot gt | e ein
»-phar mazgdityj . LLLOR . at und/ oder

'~ Ster cof g&g_veggau@%%@em d%\?; éﬁf%}b%&aﬂﬂé § LS ABhding' A AR anaRind:

1 [ 34 5471 148Y4s-Puldr- Ashabia3mopyM4Q8bhoxy-alpynmiinfipip¥rashn R Verteriumy |alsPAnBRIgaZ | N
':_--ode_p7ei n pbqg?ugia%éuﬂ scﬁsya)ﬁzaeﬂg{ qt abl %)Q iur eaﬂ%?btri onssal z und/ oder Sgl vat
“davon. 37 * C L M S* EP O 464 558 Bl 6. Verfahren zur Herstell ung
“-el ner  pleangashedt nabic Bifsin Har Angbriehs 6ntgs 9,\Walbsil dieTpharmtizeutisohb Eormilieing 0d Ustwen-
is_.?,,.'-Ar\;ﬁrl che dindals AdiimiteXnelomedidrang\testiiondting nmit ei nem oder nehreren

. pharemzeuti sch akzeptabl en Tragern, Exzipienten oder VerdOnnungsm fteln
—-ver m scid. VeBahren, zuy/diefsteliumg reinea Verbidegr nacth eiBem wieb dnspdicks Fdiisntil wabsiumen ieine

een

.-Dosi sei nhfetbindwngrrevBarnelddt . 8. Verfahren zur Herstellung einer

g’;}'.i_p:ha_r mazeut i schen Formul | erung, wobel man 1-[3-(5-Fl uor-1Hi ndol - 3-
=yl ) propyl]-4-(5-met hoxy-4-pyrimdinyl)piperazin g1 t ei nem oder nehreren

2 phar #zeutisch akzeptablen - - Tr~gern, zi pi enten oder
#-VerdUnnungsmitteln verm scht. 10R9. Verfahren ngch Anspruch 8, wobei die
: -Formul i erung in Dosi sei nheitsfor (i e 10.~\ler bi ndung nach ei nem der

* AnsprUche 1 bis 5 zur Verwendung
"71-[ 33{ 5- Fluor- 1H-i ndol - 3-yl ) pr opy
=-zdr “Verwendung als Antimagrl- J emttel. 12. Verfahren nach ei nem
%-der AnsprUche 6 bis 9, wobei di® pharmazeutische Fornulierung zur Verwen- *
«-dupng als Antimigranefornulierung besti m¥V¥ist. ~20 13 Verfahren zur

zHerstel | ung ei ner Verbi ndung nach ei nem der AnsprUche 1 bis 5, wobei nman
.ei.negs/er bi ndung der Fornel XV 26

RZ 30 xv worin 35, worin Rl, R2 und RGwie in Anspruch 1 definiert sind;
T R, R? und R’ wie in Anspruch 1 definiert sind; :

met hoxy- 4- pyr| m di nyl ) pi perazin

-

R Z ausgewihit ist unter Sauerstoff oder einer Abgangsgruppe, die ausgewahlt ist unter Tosyl, Mesyl,
T Tt Halogenid, Sulfat und Phosphat; und
40 die gestrichelte Linie sine kovalente Bindung bedeutet, wenn Z fiir Sauerstoff steht, oder keine Bindung

bedeutet, wenn Z fur eine Abgangsgruppe steht, wobei dann ein weiteres Wasserstoffatom an das
Kohlenstoffatom gebunden ist;
mit einer Verbindung der Formel il

| / N\
50- : \—<

111
56 :
worin .
“R%:und R* wie in Anspruch 1 definiert sind, umsetzt, unter der Voraussetzung, daB die Reaktion in
-Anwesenheit eines Reduktionsmittels erfoigt, wenn Z flir Sauerstoff steht. -

" A




idsgewithit i st unter Sauerstoff oder einer Abgangsgruppe, die ausgewshit
t.unter Tosyl, Mesyl, Halogenid, Sulfat und Phosphat; und 40 _die
88trichelte Linie eine koval ente | eryg% deutet, wenn Z fU Sauerstoff
t:eht, oder kei ne Bi ndung bedeut eF wenn O ei ne Abgangsgruppe steht,
wobei dann ein weiteres Wasserstof fatom an das Kohl enst of f at om gebunden

st; mt mvewficadenid ndung der Fornel 111 46

=150 RRevérididationdpdur 83 Etatsl coitrasiaitsi shivarits PATLEE, ¢H (3, DR) FR; GBSITNA, LwNB.esEzt
nter der Voraussetzung, daB die Reaktion in .Anwesenhelt eines

edukt i onis NComprisé delaffaingfe suivastan Z f Ur Sauerstoff steht. SIQ

-1 11bsl ~~~~~~~111111 H Il 1111 11 11*11 EP 0 464 558 Bi

evendi cat | ons Revendl catlons pour |les Etats contrgat ants sul vants AT BE,
CH DE, DK, FR @GB, IT, Li, LU NL, SE 1. Conpost | a formul e suivante:

4 10~~~~~~~~~ A R ost choisj Par ni drgf_b'ho | ogbne, un al coxy on
1 -04, un-phtnyl -al coxy on® LAun Ayl -RSO N 215 R R2,
'3 ot S sont i ndt pondanmmrent hydr heo o un alkylo en G
C4 R est uflalkyle anl G - B R p T ydrogxﬂo ot un hal ogbne ou. un
ttrtoisonbre ot/ou un solvato etlau un _sol d' addition d acicie

Zphar macout i quonont acceptabl e do col ul - . sod 2. Conmpost do Fornmulo | ou
.50l d' addition d"un acido phar rracouthuorrent acceptabl e do colul-cl K>
Ry ~~~~~~~~~ R~ ~ 0.  ..... ...~ ~ ~~0 :R est chola parm un

ly dr ogbno, un LB parkil 1 hydrogéne, un halogéne. un alooxy en C;-Cs, un phényl -alcoxy en C1-Cs, un
hydroxy, et

R
‘A2, R? ot R® sont indépendamment choisis parmi un hydrogéne et un .a.lkyle en Gi-Cy ;
- R* est un alkyle en C1-Cs ;
RE® est un hydrogéne et un halogéne

ou. un stéréoisomére et/ou un solvate et/ou un sel d'addition d'acide pharmaceutiquement acceptable
de celui-ci.

36° 2. Composé de Formule | ou sel d'addition d'un acide pharmaceutiquement acceptable de celui-ci

or?

: oﬁ.
R! est choisi parmi un hydrogéne, un halogéne ;
ou
R 5
!
CH 3 S0 2 N- 3

R?, Re et R® sont indépendamment choisis parmi un hydrogéne et un alkyle en C1-Cs ; et
R* est un alkyle en C;-Cs.

8. Composé selon la revendication 1 ou 2; ol R! est un hydroxyle.

4.. Composé selon la revendication 1 choisi parmi la 4-(5-6thoxy-4-pyrimidinyl)-1-[3-(1H-indol-3-yl)propyl}-
. pipérazine ‘; ' 1-[3-(1H-indol-3-yl)propyi}-4-(5-méthoxy-4-pyrimidinyl)-pipérazine ; 1-[3-(5-fluoro-1H-indol-

. T A




45 CH3SO2N- :60 .2, 3 of Rs sont inet/pendammont .choisis -parnt un hydroghno
fe un.alkyloe n G -Csm et . oat un al kylo on Cce-ic. 66 s . Conpost selon
{'a rooendication 1 ou 2, oto froxylo. 4.i Commpost solon la
...rovondi.cation 1 choisi parni f??#?#yxy 4-pyrirnidinyl)-1-13-(1

Zi'H-i ndol - 3-yl ) propyflJ pl ptra2| no 1 -E3-(1

."Hi ndol - 3-a34jnbRpyAPYEIméthokysr-piimmyly piféritei 11i148-BithibropHAHORG ) IPRPYIf4-(5-méthoxy-

- [ 3- (5- f | urgyeimibiinil)-bipdiadine ;' B[3-(tH-indol-3-ylpropyi}-4-{5-métiokyk-4-pyrintidinylH3-métl-pipérazie ;
A 4~[3+1H4ndol-3—yl)butyl-]-4—(5—méthoxEW—pwrﬁﬁﬂyl)&ﬁiﬂraﬂﬁs 1-[3-[5-(méthylsulfonyl)-amino-1H-in-

~3-yl') pr opydot3-Wip(cBylhh{Siusihexyi4-pyriidiriyipéyzing i pet-3as-msthyisdiiop@-afrinocihHiusiob3-lk-
"Hindol -3 pyqpy*ﬂrﬂﬁdyét}oxrrwmm hympﬁwinqn dith@ihydrptyddiriedel-helpropgll-4-G=ntét
“:Hi.ndol - 3-t4 4" ¥|)ZP1 pEmzing s AdXig-(Grmg wmpmq"w ginyl)-t3nipéerzinyiipens Y'MP'azﬂr[@‘ﬁ
S1-[3-(1 I—I—'i‘éﬂli! 'tos iiamjnorittio YH!?fOHYJ ?‘\{"h‘P!d vhai a‘ais? aiz 1iet5;mé
. [ 3- [ 5- ( m-t'f 1fo§m Q—nﬁ@l -;q] T yl]-4- méthoxy-4~pynm|d nyl )-3 méthylpipérazine ; 1-[3-
e n ]4- i ; 14[3-[5-6thyl-sulf
i'O|[ 35’;([ é' ]( F;rﬂ?’l ) 1,:&”, - r]g_? “‘Pgwﬁfﬁd. )plp ?;ﬁ%azlni 1 [&[s-émylszﬁz:y;
~propyl I -4 il 4 ﬁ% _ ‘%)% e YRy _[g iy 1
~Hindol - 3- £ Qy -5
~3-[3-[4-( ﬁ%ﬁﬁﬂgﬁ 1143 1 '.':Eau% S n,emw ﬂy?;léﬂ‘nﬁ)plp;niz f L 5-
.t hyd.sul f[@- 14 §( dam-ﬁ)ﬁfoﬂv {}-4-(5-méthoxy-4-pyrimidinyl)pipérazine ; 1-[3-(4,7-difluoro-1H-indol-

2.Hndol - Hpid mw(b%éﬂm(y&mh P¥)pipéraBNg | M GLi3Ys) )umua@iﬁ HAk6H3-yl)-propy I Pé-{5MmeTe -

ot hyl sul f Oli)ﬂx Wﬁﬁﬁk}l yOPbeI&kind, ou un stéréoisomére et/ou solvate et/ou un sel d'addition d'un acide

“"H i ndol - 3-ppérinaceaiiubrherd adcbptas deasye-d- pyri mi di nyl ) - 3- net hyl pi pérazi ne ; 1-[3-
+[5- 6t hyl sul fonyl ) am no- 1H-i ndol - 3-yI ] - propyl ] - 4- (5- met hoxy- 4pyri mi di nyl ) pi p
“er aZenes.; 14353 upro-18tintipl3-wiptopydl-4-(5Enéthoxy-dyirinidinglpipgteaaing 0o -sé! d'addition d'un acide

"Hi ndol - 349y¢qqyrvetpyhaimabevqtﬁuemntmgmamemylcblﬁicui nyl )pi porazine ; 1,1

- [ 3-[5-4t hyl sul fonyl )- net hyl am no-1

" Hindol &3 WW@W%‘IWWWM M“hﬂ‘HPQ'i@H'ej‘l 2K G o reyendiqué

S [3-]5- 4tdﬁ‘3‘ﬂ lune ]qbeloo dgﬁquyandfatcons 1 5 associé avec ‘un ou plusneurs po eurs, excipients ou

< H-i ndol -SdWaI"ﬁPB?SW‘? % frﬂ??ﬂﬁ?i? BOY ¢oe- di nyl ) - 3- met hyl pi p6ra2| ne ;

Tile §§ 7 ERTAdR, ERSP 2ob PRI & b Ty o torks S'B40™

o pyrim di ny i p~r azine ; _

.,.;-1 [ 3-( 54 ; o 2RY, eI \m¥e azi ne
@ o S Gangﬁf%qu%{ oA b o RS P o BB

pipérazine associée avec un ou plusieurs porteurs, 1excnp|ents ou

H-indol - 3dmlp %Ldemﬁma nﬁﬁk&ﬂ%)ésﬁe@éﬂ%u m di nyl )pl perazine ;
‘[\;(47d|fluorolH-IndoI . \

H-
“"H i neol - 3-upitajre.pr opyl j 4- (5- nB- t hoxy-4-pyri m dinyl ) pi perazine, ou un
ZSt~reoi sonbre eVou solvate etlou un sel d addltion d' un acide

- phar rracwmqg@ﬁﬂeltquacre\epdiwél dang] Bune ausicapijue &B revendications 1-5 pour utilisation en fant
—\L?; ( 5- f lau'egent ankinigraide] - 3- y1 ) propyl ] - 4- ( 5- net hoxy- 4- pyri m di nyl ) pi perazi ne
#-ou™sel d'addition d' un acide etlou solvate pharmaceuti quenent acceptable de
wcel uke ¢l 143-CypraitindpisnypRex e él?fhP’S{U’épyﬁﬂ!d'"é'lﬂPﬁ'faé'f’Rj P mHliFtiogu SN nd# ¥ di ent
w.actif.un GBHQ?BE’é’"m'P@I""que revendl qué dans |'une quel oonque des

i e B i 8 A BRSES ol %

: our ue ormu
phar ceutp Je se a reven |ca ob la formul ati on est sous forne

'.--;-de dOS %r% co Ndn r & i e& b S t ant
B e e s ey e

60
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r.opyl.] - 4- (5- n6t hoxy- 4- pyri mi di nyl ) pi per.azi ne associ ee avec un ou pl usieurs
L porteurs, exciplents ou diluants pharnmaceutiquenent acceptabl es de
‘cel'lo-cl. 9. Formul ation phar maceg;,loo%gsg kgn Ia revendication 8 00 |a
“formul ati on est sous fornme de dosage unitaire. 10. ConposWtel que
revendlque dans | ' une quel conque des revendlcations 1-5 pour utilisation en
mfant qu' agent antimgraine. 40 11.
_;1 [ 3-(5-fluoro-1Hi ndol - 3- yI)pro yl']-4-(5- nﬁthox'
“pour utilisation en tant qu' ags

4- pyri m di nyl) pi perazi ne
¢. 12. Fornul ation:

e el conque des

L ant que formulation antlnlgralne
s6-tel que revendi qu6 dans |'une
c¢nprend | a reaction d' un conpose de

“.revendfcations 6 a 9 pour utilisaf
N 45 13. Proc~de pour pr~parer
~~quel conque des revendi cations 1g%"qui
~-Formul e XV

"5545%C L M S EPO 464 558 Bz *~ n R H 10
"XV ot R R2et R6 sont tels que dMinis en revendication 1; Z est choi sl

”f““parm un Oxxigﬁngzglhsgghtftgﬁatg,g%gﬂms%,&g on qartant ch0| si parm un tosyle,
est ch B ARl 3L A FbEnt ol Ghahnt EfoisH Parﬂhgﬁ PA@%& S €1
_:;...| a i gige enm@ayuatuh ius‘géﬁ&s uf Qlifate $HEn ,Luos’yh&enetcova ente Corme orsque Z est un
-oXyghbne ou augiiigelenPHomMB &D&ﬁﬂmb Q4iSoA URvalenRSdomvhia 15rkqE B 68t uﬁi%xﬁéﬁw&ﬁa&a{et ant
et |1 at onme  [kisof 36rnd Rrsqed Z @BISuN fta@mbm&ieegrdupapirram d1 Y8t6rAg) Bé) Garboh @6t a.suueqmaose
-»-de forrrul e l'duire&;ﬂro@&% ~~~> | 26 ~~~~~~~~~~ H N <
; - ‘avec un composé de formule Hi QR -
.30 35Revend! catl ons pour PEtWcontractant sul vant: ES

111

K otl RB et R* sont tels que définis en revendication 1, 2 la condltlon que lorsque Z est un oxygéne,
la réactuon est menée en-présence d'un agent réducteur.

civ nB6 R}ove,n,dlcathns pour I'Etat contractant sulvant : ES

1. Procédé pour préparer un composé de la formule suivante :

ol
R! est choisi parmi un hydrogdns, un-halogdne, un alcoxy en Cs-Cs, un phényl -alcoxy en Cs-Cs, un
hydroxy, et
RSOZN- H
RS

i A, A VT
* c L M $ *



'Pfoc :d6 pour pr~parer un conpos6 de la fornule sui.vante: 40
e 4 R I x 1 .50 :-,:: , R est chopsi parm

_hydrog dne, un haloga ne, C4, un ph~ nyI -al coxy en C
A. - un hydroxy, et _ ..RSO N— BQé¥5§pB¥: 0
L:0 N

e e e e o o et et et et et e Pt et et et et et Pt Pt Pt et et et

R EP OR24RYet B5 SonBindépeéndahithestichiis Sahitunihpdtegdad stamamyieé ecOOCS] S parm un

1wdr ogbne Rttestsikydoyd,&€en C, -C4; R4 est alkyle en Cl-C4- R6 est un

ydr ogbne Rétestum Hydogimb etundalogdmest ~r doi sonbre etlou un solvate etfou un sel

' addi t i orpucinuatérépisoidre etiew uresolyale pYpucumsalt d'aslditienyd'wn- acle pharmadgitigueteentaricerta-d| |

Ui conpr diivide eeluelaqut ¢ommrend aréastinmin@omeoséde Fande X R t0 6 H 15

0ORl, R2 at R6 sont tels quo ddfinis ci-dessus; 20 Z est
[ parm un

parni un oxygene au un fragnment de groupe partant choi si
un phosphate ; et la ligne

| orsque Z est un oxygane
rQupe partant at 1' atone
' avec un conpose de

ihO|SI
-osyle un m-syl e, un hal ogénure, un sulfate e

Ten‘pointille est soit une liaigon coval ente co
u pd% de liaison |oreque Z est\un fra

le carbone est ensuite 114 a
ormule 1111 OR4 30 S >
' N (- NRo; 2 N e 1]
ou R3 et R4 sont ®REKS que dlfinis ci- dessus, 40 ala
r~acti on est nmen~e en pr~sence

T'ohgltlon que | orsque Z est un oxygbne, u@
un agent r~ducteur. ;2. Procd6 selon |a revendication 1, pour pr~parer un

onpose de Fornule | ou un sel d'addition d' un acide pharmacouti quenent

) qcept abl etdRe, Reet-B sani tels qua définis ci-dessus ;
“ 20 Z est choisi parmi un oxygéne au un fragment de groupe partant choisi parmi un tosyle, un mésyle, un

halogénure, un sulfate et un phosphate ; et
la ligne en pointille est soit une liaison covalente comme lorsque Z est un oxygéne ou pas de liaison

lorsque Z est un fragment de groupe partant et I' atome de carbone est ensuite lié & T'autre hydrogéne

avec un composé de formule it

or®

o)

/\
-N N
\__QR

III

oa R3 ot R* sont tels que définis ci-dessus,
2 la condition que lorsque Z est un oxygéne, la réaction est menée en présence d'un agent réducteur.

Procédé selon la revendication 1, pour préparer un composé de Formule | ou un sel d'addition d'un
.acide pharmaceutiquement acceptable de celui-ci

o /N
O 1<
! i
oﬁ-

R! est choisi parmi un hydrogne, un halogéne ; ou

“ AR O
* € L M S w

ord




5aJ-R4.H Rl est. chol sl parmi un hydrogbne, un hal ogene; ‘ou AO

i dlit ]~~~ 111111 HE 11111 11 1111 'EP 0 464 558 Bl R5 6-
= CH3SCRN- R2 R3 et RS sont indepegpayd@gsg@ioi Si s parm un hydrogbne et un
ialkyle en CG C4; et R4 est un alkyle en ClI-C4. tO & Procede selon la
»revendication 1 pour preparer un conpose tel que défini en revendication 1
~0U.2, -00 Rl est un hydroxyle. 4. Procedd selon la revendication | pour
prdparer un conpose tel que defini en reveﬁdlcatlon 1, oa ledit conposd est
~choisi parm la: *-- 1t5 '
©'S4(5-t hoxy- 4- pyri midi nyl ) - 1-[ 3- (1I-|ﬁﬂgﬁBQNyI)propylj-plpera2|ne .

"1 [3- (EHindol -3-yl) propyl ]-4-(5-nme- thoxy-4-pyrimdinyl)-plpdrazine ; 1

; n(e3_; ( i ]E l:,:l(()r 2, a:‘li"pg:l-l I(’zsggt?rLdégen}:llén)\neern(t)gh%llst pﬁrm(l t?n I%%Eoggné%t fx‘rn aFIJIXlIre eTC?JCT¥| )-piperazi-

-++Indol B?Bﬁ?'?eqﬁg?thoxy 4-pyrimdinyl)- plpera2|ne ; 1-[3-(1

- Hrindol 3&% e %{ed.c R b S b o TR lBBEBE Y 0F o1

1[3(H—

..... [3[5(m3t ony -am no-1
" Hindol - 3r.YHoQJo@Q¥M f bradlEH GO Youf oY drd Th oiieed to &Q dsin o KGRI, ob tect
" 1- [ 3- [ 5- (Mebdossidst aHal g NO- 1H- 1 ndol - 3-yIT pr opyl'] -4- (5- met hoxy- 4- pyri ni d
i nyl) - @- met bys-ghoxy-Byriddingg-1:[3-Hliriok SylPMoPyiFdipérakine ;  1-{3-(1H-indol-3-yl)propy}-4-(5-mé-

- HAdol - 3- y thprayimidingppipdridie X 1345-RivFo- TH-ifdoRd-i pRipPB4-Bahditexy-4-Byrimdinyf-plpBraib -
...t hoxy- 4- pyr heri;di-[Byb-phidre-pii-paelazMprydyfRESngthdxyAelimiding!)-pipérazine ; 1-[3-(1H-indol-3-yl)-
_.' 1- [ 3- [ 5- m~t brpbula-b-odthbyy-amtitigingiid-méthil-pigéiarziako] 1-B-(1Hi-ndol-3-yhbutyll-4-(5-méthoxy-4-pyri-
pr\opyl] 4- ( Bidingl-bipdegzing- py E{3rb-tthétyisyifoinyi)-aninor higndol-3-yllptopyi}-4-(5-méthoxy-4-pyrimidinyi)-
- [37] 522m-t hgipéredinec 153-§5-(réthyisuf anl)-nmmw!E-Iinﬂﬂﬂo'ﬂp@vjﬁﬂ(5-méthoxy-4-pynmldfnyl)-3-méthylpl-
pr opyl ] - 4- ( Bererineioikiy 151’3 KoKy -mﬂq#?w?m@vl}sﬁ!h thxrdioyinigiey!)-pipgrazine ; 3-[3-{4-(5-mé-

s [ 3-{5- thyI g@; qn gml; pq!raqu]zyﬂmtg liodg ﬁads-mgtgylsulfonyl)-méthylammo—1H-indol-3-yl]~
- -[5-méthylsuIfonyl)-méthylammo-1 H-indol-3-yl}-

| | - 4-(5- ’fY' :am
] r thylpi fonyl)ar -1 H-indol-3-yl}-pro-
3 [ % 6t hy%ﬁ jy [‘9( PI;:; zmi ﬁgﬁggylsjfo yl)f)m.ﬁégﬁ E'f mino- H- ndol-3-yl]propyl]-4 (5~

rr6t hOXz)s3 4-p éﬁgﬁé -3}?@?39 1, 11?_|[_5-éth Is lfo lammo-% :::ﬁ}%@‘?gy:]—t(:_:é: ]

71, 1-[3-[5-t
if'-‘-_thoxy 4- pyr ) _(5_é
ndol - 3- yl anz{iBx y- )'pr\S pSrd3iné 224-13%95-mé-
1 [ 3- (59- 6t hﬁ%&;&)mjindd 3-&1}3%7@4—&5’3&%»( p wpéflszawl ;m ﬂtsthhmud?a-nf:ﬁa@-aw 1
- [ 3- ( 5- benzybsx%=@-méthoxy-4-pyrimidinypipérazine ; -[ 4,7-difluoro-1H-indol-3-yl)propyl}-4-(5-méthoxy-4- .
H- i ndol - 3- yhyrimkdgdidéradin - MRS-BPfiudroIbndoRadiBpyIPi-Baictbiqppyrimldiny beipdring 0 -
Ou -t hoxyeulun-ttéréikdmed- eylbo ﬁl’fﬂﬂytb]etléh- UrBeeN@adanivey d'dn @jdei phtrthacoptiqupin@® baapiae |
T -'13- (5, 6-blé #1é camk-oi- 1 H-i ndol - 3-vyi ) -
:—'pr..opyls}s-4-(5- met hoxy- 4- pyri m di nyl ) pi perazi ne ; -[3-(4,7-difluoro-1
H i ndol - 3- yPrpghdé pour] prébaleb unesiotmaiiondphapmaceutinusi wybt)nmrqmd remélarge; d'dn composé tel
~[3-(5,7-di @uedéfinh dans I'une quelconque des revendications 1 & 5 avec un ou plusieurs diluants, excipients ou
5.k i pdol - 3- yRyley? Biymaceufiapemeniacerpieblesipay eelierFidi nyl ) pi per azi ne, K>
--ou un stereogi sonbre etlou un solvate etlou un sel d' addition d' un acide
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8. Procédé selon la revendication 7, ol la formulation est sous forme de dosage unitaire.

9. Procédé selon I'une quelconque des revendications 6-9, ol ladite formulation pharmaceutique est pour
une utilisation en tant que formulation antimigraine.
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0" ‘6" " Procede sel on Ia revendi cation 5, -od la fornul ation est sous forne
e -dosage unitaire. 7. Procede pour preparer une fornul ati on pharmaceutique
ui conprend | e nelange de 1-[3-gppfs a4 H

ndol - 3-yl) - propyl ] - 4- (5- met hoxy-4- pyrimdi nyl ) pi perazi ne avec un ou
““plusieurs diluants, excipients ou porteurs pharnmacouti quenent acceptabl es

. pour cehbmamt{yas&oanmdemmﬂsdmnf-mnendl cation 7, 00 -a fornul ation eat
~"sous forme de dosage unitaire. 9. Proc~de selon |'une quel conque des
=r-evendi tatGoopesstieds fomtlel saislartee: f or nul ati on phar maceuti que est pour une
tilisation en tant que formul ati on antimigraine. 50

B L 11 11 EP 0464558 BI Revendi catl ons pour

‘-Etat contractant sulvant: OR 1. Conpose de |a foaftimul e suivante: 04 10 x |
.'_'RI est choisi parm |’ hydrogbne un haI ogbne.. un 8l coxy en Cl-C4, un
ph~nyl e-al coxy en Cl-C4, ugs

:'*~RSOZN— ; RR2,. R3 et R5 s¥ a¥e darfment /Ccho\ Nparn‘i un hydr ogbne et
wun alkyl e en a -G as S ‘ 4 C, N, R6. est un hydrogbne
it un- hal ogbne ou 'un sterudl so etlou un s® vate et/ou un sel
~d'_addi tion d' aci de pharnmaceuti qué‘mant e*:,cept able .* ; - ~ de celul -ci.
W .0 ..3-2. Gornpos4 de Formule | ou sel”'d addition dacide
har I;gaceutl quenent acceptable de celul-cd o4 * .... 40. RS est choisi parm
R_bydr oghge, un hal ogRne- ou 45~~~~~~~~~~~~~~ R5 CHSON 80 RR.. R3 et RS
ont | nd6wmhalmm.qmwr§déﬁe marhabgaaa URYAORO BRI E, 61, uH TbhéHyleYelcBryCdh lo 04 ; et
4-set un hpdryl & en G - C4. . Conpos6 selon la revendication 1 ou 2,

@au ,R1 eat un hydroxyle.

-3 : RSUZF;I- 3
RS

R2,_R® et R® sont indépendamment choisis parmi un hydrogéne et un alkyle en Ci-Cs ;
5 R* estunalkyle en C;-Cs ;
" R®-est un hydrogéne et un halogéne
ou ‘'un stéréoisomére et/ou un solvate et/ou un sel d'addition d'acide pharmaceuthuement accaptable
* de celui-ci.

e Composé de Formule | ou sel d'addition d'acide pharmaceutiqguement accepiable de celui-ci-

"ol
R1:est choisi parmi un hydrogéne, un halogéne ;
ou
. Fl\,s
CH,SO,N- 3

3992

Rz, R® et RS sont lndépendamment choisis parmi un hydrogéne et un alkyle en C1-Cs ; et
R* est un alkyle en C1-Cs.
L3 Composé selon la revendication 1 ou 2, oll R' est un hydroxyle.

4. Composé selon la revendication 1 choisi parmi
4-(5-6thoxy-4-pyrimidinyl)-1-[3-(1H-indol-3-yl)propyl}-pipérazine ; 1-[3-(1H-indol-3-yl)propyI}-4-(5-mé-

i ) ) R
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'Cornpos4 selon Ia revendi catlon 1 choi-si parm '

(5 6t hoxy-4-pyrimdinyl)-1 -[3-(] Hindol-3-yl propyl] pi p~raz~ne ;1
3- (- H 1 ndol- 3-yl ~propy1] - 4- ( 5- gp 046ABBB BT~~~ " L
' i, EP O 484 558 Bl t hoxy-4-pyri m d| nyI) pi perazine;

_"[3 (5-fluoro-1Hindol -3-yl)propyl I -4-(5-m-t hoxy-4-pyri mdinyl)-pip-~ra-
zine ; 1-[ 3thbly-4sfprimidy Lpipsrazine ; 1-{3-(5-fluoro-1H-indol-3-yl)propyl}-4-(-méthoxy-4-pyrimidinyl)-pipéra-
H—I ndol - 3- ykipedt a{i3H{5chibro{1Bi-imadtRENoiop-pEmémoghi-AyprinpingIppipstazing ;; 1-B-(1 Bindd-3-yl)-
-H i ndol - 3- yprppyllgSpthioyd-dyBminBy B gthyl-plpgnatim 0i-[3y0 ﬁ-mw-awl)ﬁuleﬂS-méthmn-

- [3 ( 1H i noginyiBpipdrazinat y | 1-[345-(nBthyistifoopyaminopyirindol-3ry inronyil-4-(Smétraxas-pytienidinyi)-
w 1 [ - [ &- ( n6pipdrezinel; fldayw-(y\étamwi@yl)_ammod H-indol-3-yl]propy!}-4-(5-méthoxy-4-pyrimidinyl)-3-méthylpi-
.0 ndol - 3- ypdraging pyiHp-(hydexyriH-hdotp- j’?’“ i ruéth?v%—pvrsmdmvl)-p-pﬁt agjeg 5 3414-(5-mé-

[ 3- -[3 méthylsurfonyl)-méthylamino-1 H-indol-3-yl]-

5- (et ﬁwﬁcnvr'@ v' 1 afﬁéfmwapemvﬂm

PP pempec w@-vu-
Wﬂ’gf“; :' 5 ‘f‘?%/' H‘B‘?% ' Y' ?a2| n
thP)H ASP nI i %321 1? { thyl m - ]propy -(S-mé
n

03
| -3- 3-[5r%th -indol-3-yllpropy!}-4-(6-méthoxy-
Y. E)(Q '}')@1%4-? # -1-(5 éthoxy-4-pyrimidinyl)pipérazine;
X)ly 1H yri Td{dy

ipérazine ; 1-[3-(5-méthoxy-1H-in-
qu -.ma&ndx ggfrmxiay 318 6-@#fitidA1 H-indol-3-ylpropyl}-4-(5-mé-
4t hﬂib)@ PyFriidin Iﬁ)ﬁ%@ﬂnel |1E[ o 1HF?r‘c@I‘3—ﬂﬁropyl] -4~(5-méthoxy-4-pyrimidinyl)-

- (5~ MplpdRging -;4PIBHS, Titkiond | HHAIAP 8, PR EropYE-4- (5-méthoxy-4-pyrimidinylipipérazine, ou un sté-
5-6t hf;éblsan{eiawh Solvatetdoytl W’Sermadilﬂtlhd unCkdide Bhayrhicpiitia@ymeht akeeptable de ceux-ci.

54 hoxy- 4- pyri m di nyl ) pi p6razi ne; -[ 3-[5- 6t hyl sul fonyl ) net hyl am no-1
. .T*fldcﬁo 3. y1-|3¢5-Oywyd-1H-iddol-B-yhntopyl- mnyém(mvmmmmynberazmermt $vy |dfaiigiion aumacide

<[ 3-[-5- 6t hetlog sdiNatsrphbnracrutinverneit aepditibigdeydelupsiopy| j 4- ( 5- bt hoxy-

m di nyl ) - 3- n6t hyl pi perazi ne ;
5- 6t hidy %&gé Pﬂvuw%’eneten fpmuigtionsn Mmaﬁ%&?lgmubmn‘ﬁnaﬂmyﬁ paepbnageMResé gl

] gans l'une quelconque des revendications 5 avéec un ou plusieurs diluants, excipients ou

3- [
gl
x4
b
" en%ﬁw B‘W’ﬂ“’ﬂ“"{‘?"}?@taﬁmb'ﬂs PRYF $99°Hi nyl ) pi porazine ; 1
5 t h
n‘;} rB%}F% sern I%rewH%ygls 4)1) &lfﬂnHam%eﬂ 3%? Brr? %agg unitaire.

A 3 (5’ Cl T thdéd® rbﬂﬂ? oreRror: PrefaGhdtc enZ Ie lange de 1-[3-(5-fluoro-1H-
! ( py dkﬁﬁ'{%oﬁi ,%acélm g@ ,,[g%tah E-Bpgnmldmﬁﬁ jépé af % eirs dlluanfs, excipients ou

¥abids Féenael' nyl )~ pl perazm

N __;'doi - 8: YPrdcéRs Saanl1d redentiioatioR B, fodmuldidn &3 SAUtsmeelRERS Liitlire. OU UN St €-
rsonbre et/ou solvate ettou un sel d' addition d un acide

frar mee 0uo.i Conpiosintel gC @pdndiqléc dahe I'amUyueltbnqué @es Mmvendications 1-5 pour utilisation en tant

-} 3=.( 5- f | ugragerit khtimiglae: 3- y| ) propyl ] - 4- (5- m~t hoxy- 4- pyri mi di nyl ) pi per azi ne
u-sel d' addition d un acide et/ou sol vate pharnmaceuti quenent acceptable de
Ql yi:- ci 11.61-[3#%- wed@-lp@hﬁ-vlm@plhk@rm@myﬂvrmimmiEﬁnaZiyharmnm ewifisatiore equ| tant
orrprend quumw&ﬂ@@iq!a"tm conpose tel quo definl dans |'une quel conque des
Tevendfcations | avec un ou pl usi eurs diluants, excipients ou 28

or t eur s VHHEIPGTEL eAlR ' N 'éfEFe?H? naye % fieations §ifh o leflife forpulatiop phi‘-‘F‘G??é'EP&e SYPBY | a
evendi catl‘BPFa@""B@“fS“eff%'F‘H'ﬁY"&taP 988} sous fornme de dosage unitaire. 8.

eosutPa foég 0 roblf Qo Qs BURELIR S Rl Gt P Ffillchiod 75 20
L [4 } z[é on d" yn com osﬁ de Formule dxv
pdol- yI) pro - hox§ pyri nyl ) pi p6razi ne avec un ou
‘usl eurs. dlluants ex0|p|ents ou porteurs phar macout i quenent accept abl es
our celle-cl. .9. Procgd6 selon |a revendlcat|0ﬁ28 ob la fornul ati on est
ous forme de dosage unitaire. -,.9S 10. Conpose, tel que revendi qué dans
i-Pune ggluel conque des revendi catRons 1-5 pour utilisation en tant qu' agent
antimagraine. 11. 1-[3-(5-fluoro o
=ikt | -ndol-- 3-yl) proepyl j - 4- (5- n6t hoxy i {dinyl)piﬁdﬁazine pour
wtillsation en tant gu' agent ant '

85 R

. ol R, R2 et R® sont tels que définis en revendication 1 ;
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=77 12. Proced4 selon |'une quel conque des revendi cations 69, ob ladite
“=tormul ati on phar maceut i que est pour == - -utilisatton on tant quo

+--f or mul ati on antlnlgralne 13. FRgPgaghsee{ Probparer un conpos4 tel quo
~~.revendi qud dans |'une quelconque des revendi cations 1-5, 46 qui
..conprend la rsaction d un conpose de Formule XV 2~~~~~~~~~~~~~~~~~~~~~~~
.. R2 . ~~~~Z-estchoisi-parmiun dkygene-ouun-fragment de groups partant cho:s: parmi-un-tosyle,Qia nidsyle,ldd et Rr
sont t el shalpgénudedn solfate etun posphti;eat ion 1; | ' L ~ ~ ~ ~ ~ ~ ~ ~ ~~ 4

B Ja-ligne -on peintillé est-seit-une (i4Bdnldovdlentslcomme m«me Z@ét woBydéie bitegtune laikos i
oparm  un comyglereiue d eshur raggamtive ahepypasiaet frlamende cadiond et epditenié uvn aursy | e,

un rfesyl dwd@genpal o sanure un sul fate et un phosphate ; et la ligne en

poi nti | | tavessyn coppese gagomulgillson coval ente conme | orsque Z est un oxygbne

" 'soit aucune |iaison comre |orsque Z est un fragnent de groupe partant et

=*’| “atome de carbone est ensulte li d un grfre 6 hydr ogbne; avec un
corrpos4 de Fornmule 11l AAMd OR4 10 H-N N \< ~N 3 ob R3 et R4 sont
=~ tel € que definis en revendication /A, X0 vec | a condition que si Z est
“~un oxygbne, la reaction est nenbdeNen CEy Nd' un agent reducteur. 25 30

35 40 45 50 55 46 : 5 N :
e !.' ' 15
ok _ 111

\/ ol R® et R* sont tels que définis en revendication 1,

20 avec la condition que si Z est un oxygéne, la réaction est menée en présence d'un agent réducteur.
25

50

'65
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