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Use of Peptidic Conpounds for the Prophylaxis and
Treat nent of Chroni c Headache Description The present

wo posndd7an i s directed to the use of a cl ass OPCT/EP2005/004047

peptidic conpounds for the prophylaxis and treatnent

of chroni c headache, partlcurérly m graine. Certain
peptides are known to exhibit central nervous system

( CNBsecof PeptidicaGompaunds fort thenPrdphylaxis andiTreatment of
epi | epsy and ot her CNSChreniciHeadadhese pepti des which
are described in the U S Patent No. 5,378,729 have

the Fornmula (la): Fornmula (la) wherein R is hydrogen,

| ower al kyl, |ower al kenypestf@pBbnal kynyl, aryl, aryl

| ower al kyl, heterocyclic, heterocyclic |ower alKkyl,

| ower al kyl heterocyclic, [ower cycloal kyl, |ower

C

Y4 BRIl e el 134k LSRR cofnoounas
dgoothe prophlytextis and deaitientofyctuopic Wéadaz;hleyﬂactgmtarlyrm@rame
| ower al kyl, |ower alkenyl, |ower alkynyl, aryl |ower

al kyl, aryl, heterocyclic |ower al kyl, heterocyclic,

|@éﬂéln0p/édtﬂﬂalskafrb kr{dWY?Eo éxmbﬂaielﬁyﬂal h@%usaé)}é‘fém (©NE) activity

unsubstituted or substituted with an el ectron donatin

Fslipropsell & tha reatmentrefrenliersy ansugthendi® disarders. These
gﬁ%ﬂdﬁ@%ﬁfﬁe% ﬁg@léﬁﬁi@& S tple ﬁ‘é}? NJ. 05\%'78 729 have the
enyl’, [ ower | ower

Hedremdafld)i c, heter ocycl ic lower alkyl, I ower al kyl
heterocyclic, |ower cycloal kyl, | ower cycloalkyl | ower
al kyl, or Z-Y wherein R2 and R3 may be unsubstituted
or substituted with at |east gge electron wthdraw ng
group or electron donating gr up, Zis O S, SO |,
NR4, PR4 or a chem cal pond, I S hwdrogen, | ower

al kyI aryl , t) k‘y‘l—CNH n-a-l- R11 ower
aIkynyI,

Rs

Formula (la)
wherein

R is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, aryl, aryl lower alkyl,
heterocyclic, heterocyclic lower alkyl, lower alkyl heterocyclic, lower
cycloalkyl, lower cycloalkyl lower alkyl, and R is unsubstituted or is
substituted with at least one electron withdrawing group or electron donating
group;

R+ is hydrogen or lower alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl,
aryl, heterocyclic lower alkyl, heterocyclic, lower cycloalkyl, lower cycloalkyl
lower alkyl, each unsubstituted or substituted with an electron donating
group or an electron withdrawing group; and
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hal o, heterocyclic, heterocyclic |ower alkyl, and Y
may be unsubstituted or substituted with an el ectron

wa@lona9gTgo group or an el ectron w thdraw ng gr ORQI/EP2005/004047

provided that when Y is halo, Zis a chem cal bond, or
ZY taken together is NR4NR5R72-NR4(P5 ONR4AR7, OPR4RS,
PRAOR5, SNR4AR7, NR4SR7, SPRARS5 or PR4SR7, NRAPR5R6 or
PRANRSR7, NR4 -OR5; R4, R5 and R6 are independently

dreé’)f&f %30%‘%%85%%35%@%{%% ril '?“%\Z/%e glll_{g, Qﬁgieﬁﬁﬁ%nyyl lower
bs'kgﬁ?'“tiﬁ?' losdaRyl, YR et ol  RetafodRs ioder alkyl, lower

draw n grou or an el ectron donatlngygrou
ralkyk rﬁ@er@pyct@m@w orealkyg Ipwenyeicinal olowefm@wl or Z-Y

b, 3 L 8, o, SRt et on

eébctromwmdrhmmgAgmxngrmjpctmn donatireg graup; donat i ng
group; and nis 1-4; and a is 1-3.U S. Patent No.
5,773,475 al so di scloses additional conpounds usef ul

f 2lis O, S (@), W, PROGICS ERemidig BBNEONPOUNdS are
N-benzyl - 2- am no-3- net hoxy- propi onam de having t he

Formula (Ma): Formula (Ha) wherein Ar |s aryl which is

u iU 0

SRS o I 4 Ry e g

Usalb, hegeréegcla, dﬂeih@‘pemhq Imwmmikysit eddb\j may ebeeunsubstntuted or
ne| her o hes tents describes,the u

U 50, lch 85 ApBALAL Gol 8 Wi o Hirfawing

%Wbl’éw@éd ehHtavthen Wag@ar) & |s\&1;|6>é’thib64lsaﬁdr@+ ates to

the use of a conpound accor di ng to Fornul a (Na)

ZY taken together is NR:NRsR;, NR;ORs;, ONR:R;, OPR4Rs, PRsORs,

SNR:R7, NR4SR;7, SPR4Rs or PR:SR7, NRsPRsRs or PRsNRsRy,

NR4C"3-R5,. S|C|3Rs. NR4B3-OR5, SC-ORs;
0] 0] 0] O

R4, Rs and Re are independently hydrogen, lower alkyl, aryl, aryl lower alkyl,

lower alkenyl, or lower alkynyl, wherein Rs, Rs and Rs may be unsubstituted

or substituted with an electron withdrawing group or an electron donating

group; and

R;is Rs or COORg or CORg;

Rs is hydrogen or lower alkyl, or aryl lower alkyl, and the aryl or alkyl group
may be unsubstituted or substituted with an electron withdrawing group or

an electron donating group; and

nis 1-4; and
ais 1-3.
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wherein Ar is phenyl which may be substituted by at
| east one halo, R3 is |ower al koxy containing 1-3

w@a00so7at ons and R i s nmethyl for the prepar abCDBEPDDS/004047

phar maceuti cal conpositions useful for the treatnent
of allodynia related to peripBeral neuropathic pain.
WO 02/ 074784 relates to the use of a conpound havi ng
Forrmula (la) or/and Formula (Ma) show ng

i noci C iV, rties,fqr treatin i fferent
U b aietit Nt 278 285 4s6 s ees. ARglieRabpmpotnds useful for
Rl CNS08isBRIEraPaTRbSe | BbMPBIAHST Yar@aiNbeAzf-2-amino-3-
rheumatoid arthritic pain or/and secondary
imethoxrerropipnasnide - having thei korpulla (l)per son suffering
from headache can experience pain in several areas of
the head, including a network of nerves that extends
over the scalp and certai bl nerHebl in the face, nouth,
and throat. The nuscles of the|hdad and the bl ood
vessel s found al ongriQel,sN—HCreC—NraCaR, t he base of the
brain are al so sensitive to pa]n bﬁcause t hey contain
delicate nerve fibers. The lgpngy,0fQt he skull and
tissues of the brain itself do|not hurt because they
l'ack painsensitive nerve fiberg The ends of these
pai n-sensitive nerves, called nociceptors, can be
stinmulated by stress, muscular tension, dilated bl ood
vessel s, and ot her heada%he &ﬁig rs. Vascul ar
headaches (such as nigraiﬁggt ? I nstance) are
tvger@it to i nvol ve abnormal function of the brain's
bl ood vessel s or vascul ar system nuscle contraction
headaches appear to involve the tightening or tensing

. . : 1 i . i
P R Pl RO GSAIRRL B SBLMEISS A Bl R lower sy
dirgbRe s methylngi ng from brain tunor to stroke or sinus
i nfection. Sone types of headache are signals of nore
serious disorders: sudden, severe headache; headache
aeseD platdritd WS tH3T8ITRY shd$S SNEZBlATHcarecheonabyninedrpyrated by

confusion or | oss of consciousness; headache foll ow
TOIRTBFSn HONEVREA RS hRT- B heSea Patirits ARSCHPER ) wog (9! these

LS I a$8pecifiC aRbRIESRS fBeR@AFERtnidht df chronic headache.

WO 02/074297 relates to the use of a compound according to Formula (lla)
wherein Ar is phenyl which may be substituted by at least one halo, R; is
lower alkoxy containing 1-3 carbon atoms and R; is methyl for the
preparation of pharmaceutical compositions useful for the treatment of
allodynia related to peripheral neuropathic pain.

WO 02/074784 relates to the use of a compound having Formula (la) or/and
Formula (lla) showing antinociceptive properties for treating different types
and symptoms of acute and chronic pain, especially non neuropathic
inflammatory pain, e.g. rheumatoid arthritic pain or/and secondary
inflammatory osteo-arthritic pain.
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person who was previously headache free; recurring
headache in children; headache associated with fever;

whemdagdtao t hat interferes with normal |ife. HepcHEPI®SS/004047

are di agnosed as vascul ar, nuscle contraction
(tension), traction or |nflanﬁatory headaches. The
nost common type of vascul ar headache is m graine.

I\Agjelsm suﬁetuhg from theadache camuexperigncel painndi sevenali areas of
ects

t ld. It af 04 of
BRUNSTRERIS @ Remiors: el Bbis TRl edenipuer The scalp and

eclél-:lrheﬁiﬁ?5r%(—:-r@é‘§i it PRt eC dltRednd %r@bﬂ' THe hfustdsLof tithead and
just a headache. It can be' a debilitati ng condition

vmpcwoaayeéselsﬁguadraiwgs thensuEace @ndnat G@abasey obthe prain are
oefalsé léfei'lgiil%go?é? bQEéu “Ib ?@Qﬂ%&ﬁﬁlﬁ%?&ﬁggﬁ{%ﬁ’gﬂs The bones
ewfdhpd;k}allzandl tvssUees:ffth:e bogintitsef ctd:alycst hutt bacause they Iack pain-

S tom‘ree i ods, suff rer n _f.ear

R nevE TiReEaes engS pf BBk, Ak saBRLYR néfyesn called
desciceefs, a<§anabel étirﬁﬁlfé\@edJlHySSﬂﬁgssprmhbélﬂbblté}W@h Ndil&ted blood
one area of the head. It is often_acconpanie

esasselfe aBdsotheri headache giigases é/cﬁﬁQH|arn£‘§§€§Cf¥%$1d(SUCh as
Vrﬁgqqréin'ég ot Q@hﬁse)' gré hggﬁgﬁt' FEMVENE SNSRI 'fuanP;bf the

one 1'ndl Vi s can predict the onset
orairngs ablmd heesaalseof tvassular esystian; myusnle ‘comtractioni sesdaches

di st ur ances ear as, fl ashi L i ght i g-Zap . ..
9o g5 T8V 355 1BPRARa, B ey b i iiolngdh fiusBiks: whie
makftﬁinn%nﬁenﬁlatmnbmr? lefddohe8lar tsyfriftoinsi 8¢ esther Wisérders,
| ack of food or sl eep, exposure to Ilght, or hgrnonal

irAneEa 4ramei Beain of.'ampn VOFRIE) O ARIRNE: fedignesSoBle types of
i shb UteddigRils | evgﬂﬂuﬁ &lgoﬁﬁr;% T RIS seliBfe E@gaache,

years, SCcCI entTsts gral nes vvere [
theadaghei | 2ssosiatedd \mdhstcpnwlswmsof hbadad\e/esa@ebmpanied by

e I gral [ .
RNAEBR priGHERt b RiRsleRs: RER LR oIBHuE FipNr the heao;
dﬁmc{)amhetm%mtedlwnrepamﬁncmet aye ot @lak; pﬁn@wﬁem headache in a
the brain ere are. t ways to approach the
(RSP0 AP aRY Headache: et FEqiTge hedteebRrinshildren;
q{eatdé%hétés%%ﬁté& \Aﬁthﬁl’e\rn.@rI 'h@EdQéhé fHat IMERERIBWHH HoMhal life.
the attack Many peopl e m gral ne use
Headaches are diagnosed as vascular, muscle contraction (tension), traction
or inflammatory headaches.

The most common type of vascular headache is migraine. Migraine is the
most common neurological condition in the developed world. It affects about
10% of the population and is more prevalent than diabetes, epilepsy and
asthma combined. Migraine is more than just a headache. It can be a
debilitating condition which has a considerable impact on the quality of life of
sufferers and their families. Attacks can be completely disabling, forcing the
sufferer to abandon everyday activities for up to 3 days. Even in symptom-
free periods, sufferers may live in fear of the next attack. The pain of a
migraine headache is often described as an intense pulsing or throbbing
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bot h approaches by taking nedications originally
devel oped for epilepsy and depression to prevent

wo piosney7ad t acks, and treating attacks when thepCtrEPPes004047

with drugs called triptans that relieve pain and

restore function. After migra®me, the nobst conmon type

of vascul ar headache is the toxic headache produced by

f paiarin diveeareanbfthekesd dbis oftewaccemgahiaashy ektremeasensitivity
anong. [ he di seases that cap cause seyvere taxi .

tes Ut Andle SRR, cBaUSE | &) YaiHERG Midfaing o5 teeg, times more

T eihdifirPieRRIMCHanlinRé®! SemeNRavdlals tan PhédiePthe onset of a
0] Ki nds of vascul ar headaches | ncl ude clusters,"”

V\mlgmlmamauepel&tIédpl@med@deby AN i‘auem’s vigkal ndisturhances that

14 f ' [ S
CSR0P675S RGPS, 08 18 S PRI PIRSU fop, Peovl
| withl miggraing tendr tonkaks rea:urnngtdtsacks triggeiteldy by feelaxcknef food or
time of da nor g}al n.,around .0

cEsPereRsipity ToBhrthans! ireaueriins By i widden)” Afxiety,

Tge St Félé)@dﬂdh iaftep Nsttddse 8an C@Iﬁ@ebéltﬁggbh&ﬁ FbEtrhahy Wears
pace the floor or rock in a chair, I nstance

Q he
s§eipnlists helievedéhat iaraines verre Im!sﬁﬁyoﬁbg éillaﬂan @nﬂr%WICtlon

d
SHE DAL VESa A RO DM s 8 438 raine s
feanllseai btyhmrmmbd)fammht:és i gtmﬂﬂ ItI}atncamtdolwthdw activities of
dread as urre d us

alp; %Pdg e%w,%ﬁ’aﬁ,éri he rappo e fre @\écigvay,%mapproach the

pﬁ@ﬁﬂn@eﬁt%ﬁn@réﬁ%ﬁﬁedﬂé&wé withi d Weﬁ@rﬁtidigoﬁmé &fhdks or the
At their worst, chronic cluster headaches can | ast

cestef @fidoe symriempeduring the attackst Maevsoeﬁan{e sWIFh m@géame use
|
SRR U kol RS G, 887308E0 15 Bflbpey and

| depressimmdtocrewent futurei attaicke) andéreatag aém:(s an{}hqln theythappen
B g gt ik riat eyl Aol R B RGa Bdhr,

exact connection between these substances and cl uster
attacks is not known. The sudden start and bri ef

dOftar inyaranec thes mest amORYPeafl HarelahorAdRehe dethe toxic
U Redd&He BHIdURYEH F&varC IFHRUNSdia\MéRisles, mumps, and tonsillitis

are among the diseases that can cause severe toxic vascular headaches.
Toxic headaches can also result from the presence of foreign chemicals in
the body.

Other kinds of vascular headaches include "clusters," which cause repeated
episodes of intense pain, and headaches resulting from a rise in blood
pressure. Cluster headaches, named for their repeated occurrence in
clusters over weeks or months at roughly the same time of day or night,
begin as a minor pain around one eye, eventually spreading to that side of
the face. The pain quickly intensifies, compelling the victim to pace the floor
or rock in a chair, for instance. Other symptoms include a stuffed and runny
nose and a droopy eyelid over aAred and weeping eye. Cluster headaches
last between 30 and 45 minutes but the relief people feel at the end of an
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identified several effective drugs for these
headaches. The antim grai ne drug sumatri ptan can

wenindoey7ao cl uster if taken at the first sign OPCEBP2005/004047

attack. Injections of dihydroergotam ne, a form of
ergotamne tartrate, are sonefi-nes used to treat
clusters. Corticosteroids also can be used, either

oattddkynso:sda}lyimm(edrwm dread asjtlesy await  recurresican Glusters may
cks c

B BN WISnieH BT Branthuor Reard: METyRECHIp FRie Cluster bouts

(g e sprimf aRaFdmCALtHesr wafmdcm@hncoahytefr WeaHB@héQ 'cﬁn last
pl ayed by stress in triggering 't he pain, but also

t¢tioyaupider yaaes: Glesirr attaeks C%ihétré@aat@%%% byt usually start
BAuRRh MR Qée§t6fe§§féﬂd Qberlljrﬁlke-rr% éﬁF%do%cﬁes are

severe but nporary rm of nuscl ont’ra
heata adeenmoheirpaneni andri dal ot raoden aiamnhasi Paehdoxically, both

pr.essure is. being.applied to the head ar. neck. The ,
HE3EH, cvhEhorarnitid8 andiies, and'81coRaE vieh iléses efenos triager
lélustéﬁfheaﬂbﬁﬁéy PRECEXdct ddortlectibR askanieen fhee substances and
classified as tension/ nmuscle contracti on headaches.

cvsten attacks i APt knawpr dheosudden: star andifsieh dyration °f C|U5ter
llﬁdéCﬂéS%?\p}&K%Qﬁgﬁl aﬁﬁc@ﬁ@ﬁfﬂgl?&e?é%argml%bo@tgts have

assocl ated w t ese headaches i1 s ten descr
ddentifiad Isemdralr effeativiehdrugsaforothesef beadachesiaThe hantimigraine

JE08, e Epfah, RS s Rale FEalsteriiaRBh R efi§hsion B Stack.

ﬂh}é@h@n@obﬂ dihyidecergetatirkRes ac 46rm aweeegf@tarrﬁnéceémate are

even conb one's hajr can _be. pai nful n the past

W@Ees 38619 trert listeren COMIRBITPIIRAISOBATE beoksddheeither
F’;{ ﬁ%’aﬁ‘iﬁs&idr% cﬂBnhFéldﬁ'%%d@sat@&%%a'ﬁege Prevented
scl e ténsion. Howeve grow ng nunber o

rtm\talbtﬂg ant-epliepticdiugs sugrheasaafpn‘oec(amwam smis

responsi bl e. Gccasi onal |y, nuscl e-contracti on headaches

wi |l be acconpani ed by nausea, vomting, and blurred

VWascle dontraiction tersion) type- mmtmaasa)mdedrm)tamlyvifbhthe role

RIEGBY 59558 D 96981 bR SAm Ul AStriey e eetFastonsof neck,
11864 Larfd §Eé?%u§§lb§obrba§bit 6 Hyesthd <¥ful é%%?ﬁéfﬁénéléﬁ headache
shown that for many peopl e, roni ¢ nuscl econtraction

is a severe but temporary form of muscle contraction headache. The pain is
mild to moderate and feels like pressure is being applied to the head or
neck. The headache usually disappears after the period of stress is over.
Ninety percent of all headaches are classified as tension/muscle contraction
headaches. In contrast, chronic muscle-contraction headaches can last for
weeks, months and sometimes years. The pain associated with these
headaches is often described as a tight band around the head or a feeling
that the head and neck are in a cast. The pain is steady and is usually felt on
both sides of the head. Chronic muscle-contraction headaches can cause a
sore scalp - even combing one's hair can be painful. In the past, many
scientists believed that the primary cause of the pain of muscle-contraction
headache was sustained muscle tension. However, a growing number of

experts now believe that a far more complex mechanism is responsible.
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headaches are caused by depression and anxiety. These
people tend to get their headaches in the early

woeosivg4or eveni ng when conflicts in the offiBPer/mP2005/004047

hone are anticipated. Enotional factors are not the
only triggers of nuscle-contrdction headaches. Certain
physi cal postures that tense head and neck nuscles can

L@@@bs&ﬁnf]ﬂ,ﬁd n&ﬁdﬁtl%bhtratlatidn Be@dadt&shomh e oaclnpmdmied by
own 11 e readl ol Qn Wl‘ltll’l unaer

asiRes, Nomiling anhREchan BB Ay LheqR o Rier haafRchg, Syndrome
Us D nﬂgFﬁlﬁ@eML&gIe %M&tfo%nﬁéﬁaam&‘ébé%dt%een linked to
assocl ate | sease are treated anal gesi Cs
swrmenesaopi foodsaras fast migiadpghenor swthcagera strong hereditary

BBERRE” Rl e BROIRES ol Mari #EoBB. (HirBnic, muscle-
el e oont Eaet Lon hoadaches my also, Ehdfwm}xmécghese peope
(&R 19 9t theiE pradeckainde e, TRie BF SveRmgadhen conflicts in

PMEdffice BRhbAfe ér@brﬂl&béfbﬂ@hﬁﬁohﬁﬂ@@tﬂ?@%r@h@t the only triggers
sonmetines treated with anti-epileptic drugs

tefrusclesaantrastipn headaches.chedripprysiga! @@ﬁ%’% dhrtitepse head
| dhd 'ﬁ%ﬁ rﬁh@ @é‘%ﬁﬂ&é'm%é& ahli4fedkt Qgih %}Geﬁsasof\oldmeg one's
paln, nea I gha nor

ve as war ni ng for

S(ﬂﬂh wjmwmlwhde dead;lnnglroshongeqowntmg llllhdel" poor lightf boldlng a phone
che ction or _infla Tr.a c

HaeRodng aHoaeey and (o, por vl St chepitia.« Agfle Hension

e zthe s bt @é%ocﬁété@tvﬁﬂﬁd diséast ﬁﬁé aeated &ﬁth\/\éﬁﬂgééf @s such
nuscl es are tensed to conpensate for eyestrain,

fo
3@ ApPiEN apdagetaminenhe ng&ff¢raaiﬁa$lp§.nsu%ﬁa@éopoxyphene
thasg 8&&“@ e ts?}ni%ﬂhé@ RFés%nﬁéd""P'rcj)loﬁ edi R ﬁ\%@égirﬂgs can

fromdrsease uses eck, ears
tleatdhto Empemidameothoweveafct H’exmie awithelchrenic gimausclengontraction

can ca %e.rgegfaﬁﬁéh@k’?? rak&and?ﬁﬁqﬁleag?ﬁg eo‘?ﬁ\éﬁ&) inhibitors.

| Mpdddd i cldeontbactionT ARG emigeaifiaciiesdfohe st aneas@ﬁetlmes treated
curing the underlying problem This

switly @“}" Spilantis; AU ST dharBitwae &PU&%OJ%%&M&E% glay dewn nerve
%unkfién in the brain and spinal cord.

Like other types of pain, headaches can serve as warning signals for more
serious disorders. This is particularly true for headaches caused by traction
or inflammation. Traction headaches can occur if the pain-sensitive parts of
the head are pulled, stretched, or displaced, as when eye muscles are
tensed to compensate for eyestrain, for example. Headaches caused by
inflammation include those related to meningitis as well as those resulting
from diseases of the sinuses, spine, neck, ears and teeth. Ear and tooth
infections as well as glaucoma can cause headaches. In oral and dental
disorders, headache is experienced as pain in the entire head, including the
face. These headaches are treated by curing the underlying problem. This
may involve surgery, antibiotics or other drugs. Characteristics of the
various types of more serious traction and inflammatory headaches vary
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vari ous types of nore serious traction and
i nfl ammat ory headaches varydependi ng on the di sorder,

WO bmseodred ng brain tunors, stroke, spinal tapSPCI/EP2005/004047
trigem nal neuralgia, head trauma, arteritis or
meningitis, for exanple. Cor8tcal spreading depression
(CSD), already described by Leao in 1944 (Leao AAP

dep8AdihgSen el digofbmr G5s8e0PeiPly BAHih tuiors Nstrbike, spinal taps,
cerepral cortex, Neur ophysi ol 7: 359- 390) is a

trig%ﬂg‘iaéﬁﬁuéﬁlﬁiﬂr E@@‘i’ @r@uma @@‘,elr itig gr rﬁ%‘?'ﬂ@lt’tsy fagpxample.
starts locally and spreads through the tissue with a
speed of approximately 3 mmmn. It is associated with

Conticali $preadingndepregsisin (£58).i already desctibedidy heao in 1944

GASAAE (0TS oo TR p R A Ay 4P s PP e,
Nansiephysiold7 :660/890) sista fadsienpiyspreksioncefl cortidal aativity which
sl chba?ggafskfﬁaﬁé% e ke i o AR dhapproximately 3
nﬁﬁfrﬁlﬁcﬁb’{?bsﬁéi%'\}vﬁﬁ?the %ﬂﬁfhtﬁﬁt &ftp la%er%%‘%"%éﬁlﬁn% in a

? tamate, are known rel eased during

cergbralap agshflewn (€BF) dwypemerﬁmfojuarut folloyyed by a long-lasting
e, € n terg ol €

OB RETEh o o et s, Thel bideRngt kehapigms  and

phxesus&:lgsxca‘mpleabfstheperblo@d fewerelateC3Panges whseedkd in CSD are

t at se urotr nsmtter bel, on
S RBRLIG! detiogt Se il vasbr Ve naresich B AL FatABOHES, such
ad9(*Y O, aeheske, m:b Ghl Yritan e Careckmd el 16 B! fefsased during
CGRP), substance P_and neurokinin A have been

nafd at BRY megRETRWe octeniial | asedilatationi t t urthermore,
nBSth?é?\%ﬁHhef dtr%le%%%” ﬁéé‘ﬁ\?a&u%r' 91&?% ﬁgeﬂs s‘u{?ﬁundmg
al gandglla ce

SHRTerar divialon ot trigemn
carhldab pial Messeisrmayealsmmmdrpaieynrﬁsmeasmted vasodllatatnon

ThhS HE PRSI B el 8 BT RR Enak a3y teatReti and
pi:rasgﬁfpaméum AUNQUsaYStaMS %alc(tbhmeg&@%lawpéptmg @CGRP)

subst antially to vasodilation in several ysi ol ogl cal
whriapce ho@%ys@@ﬂogl RRUTOKBHYI t Pons ayg 5 @D t héemoélﬁffated

RSN S 3 g ros
otigioakind vy thee ripsidataral ddivisian aft tiei dmgeminal ganglia cells and
continue in the nasociliary nerve. The trigeminovascular system is the
anatomic substrate for the key hypothesis of migraine pathophysiology.
Trigeminal neurotransmitters (like CGRP) contribute substantially to
vasodilation in several physiological and pathophysiological conditions. In
CSD the brain stem nucleus caudalis becomes activated, as demonstrated
by the induction of c-fos, which is blocked by meningeal deafferentation.
CSD leads to trigeminal activation and putatively to the release of

neurotransmitters from this system.

There is strong evidence that CSD serves as the initiating event for migraine
visual aura and pain. Bolay et al. (Bolay H, Reuter U, Dunn AK, Huang Z,
Boas DA, Moskowitz MA, 2002, Intrinsic brain activity triggers trigeminal
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CSD |l eads to trigem nal activation and putatively to
the rel ease of neurotransmtters fromthis system o

wa bese94730 st rong evi dence that CSD serves as tPEI/EP2005/004047

initiating event for mgraine visual aura and pain.
Bolay et al. (Bolay H Reuter9W Dunn AK Huang Z Boas
DA, Moskowitz MA 2002, Intrinsic brain activity

trhbﬂlﬁ%ggl bgfe%rkZ?m’gMg?é\l I#agfm‘eldmaf %6142) Wstatdlished a link
aplisnea a lin et
rhajwsren énaﬁa'aeaawar@gﬁh @e B HsmRINsirating g tPAsCSRypctivates

Pé*ﬁ’ﬁcﬁﬁastc[lléﬂl Caeff@Ht%séh@ @voﬂé;é ? 88fiss %'F‘i:o‘?ﬁé%{‘i%eﬁmgeal and

Ies of cort nmeni ngeal bral nstem events
dnamssemnevantsh qonenstmtemnéhﬁ @&vel@maaheof tspdache. CSD

WALRE eRETardE PP ARCann keI OIR e SR €' Hicdle

trhbgibgenn! astedy palepeydpat hepon angenmalomndancbamhswﬁpathehc
pr ot ein Ieakagie Wi thin.t dur a drl]!gart P
rﬁﬁE’WéRPW And RlagpapRIgtei eRsRHE T @198 % g3yt by a

klﬁln 'T‘Préaéﬁ‘tbii PheBhantiing. Wt@é?héﬁ@é%bﬁbe%ﬁ@ﬁdl énechanism

Oow coup les to brain event s, hi s nechani sm
dprehlm m@remﬁl capbalic bg)qveﬂgwc ﬁ@ualﬁa o hrain events; this

n t
trﬁéﬁﬁﬂq?@l Whﬁe%%ﬁ%‘g ti%zlgi n&@@n’ é%d}éflcégmaﬁa lhné(P Vér?tense
Aeuroivetabsdlicebriaite acthvtyswisly disé tliam\snhsmmmf hefad&6he ipain by the
cerebrovascul ar di seases. Damage to cerebral tissue
dUseminal &R a depends on a conpl ex series of
physi ol ogi cal responses and degradative cellular

cascades involving a dynam c interplay anpong the
Varnuuierc of |avidencase suagesininyplvemanie@f G423 ue. cerebrovascular

%Q@éée@?ﬁa@ea d Wb&%ﬁgérin Qg:g% éﬁj’ﬁﬁp Qgﬁﬁfgcﬁé;?énm & dotnplex

a core o re rsc mc iInsult
adlieshatf phgsickodieali cesponsess al rdagredativey aeltuign acascades

reduced ,per f usi.on It he is ﬁe urrb R f
eV 0 en Bl 1S RipIRY, a3RdoRsg dRTaHG Gscbbahe Tegion o
HRInhNGSY tissaels Ekpefimehthl ddindies i suppelt BiRetaicspitohas tiverd is a

cell death. Central to the hg pot hesi s of neuronal
$9r¢ pfesqvere iechaspigepid @ focak IschepdqiirsWeansthat the ischemic

core is surrounded by a region of reduced perfusion, the ischemic
penumbra. Within the ischemic core, failure of oxygen and glucose delivery
leads to rapid depletion of energy stores and cell death. Central to the
hypothesis of neuronal salvage is the concept of the ischemic penumbra.
The penumbra is an area where metabolic capacity is suppressed but
destruction is not yet inevitable. The etiology of progressive cell injury and
death in the penumbra zone has been clarified to some extent. Evidence
suggests that CSD plays a role in the ischema-infarction tissue damage
process. A profound increase in extracellular potassium occurs in the
ischemic core. There is a suggestion that the high potassium concentration
in the ischemic focus initiates diffusion of potassium ions into the adjacent
normally perfused cortex and triggers CSD waves propagating from the rim
of the focus to the surrounding intact tissue during the early stages of focal
ischemia. These CSD waves cause an additional metabolic burden to the so
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The penunbra is an area where netabolic capacity is
suppressed but destruction is not yet inevitable. The

we@rooshogyo of progressive cell injury and deat hr@TIEP1NE5/004047

penunbra zone has been clarified to sonme extent.
Evi dence suggests that CSD plfys a role in the
i schema-infarction tissue damage process. A profound

IféICirﬂaﬁthlssu&@fdaﬂﬁJsl gbatribaes as thengowthr of the tisehemic core.
schem c care, There is a suggesti.on that the

AR liom P BSR4 bPR GbsOIVAH AUERG AT, apprakimalel 2h period
il isHhetnid! fJIIH?:‘e@%;P& éﬁ%&%?ﬁité‘ﬂ)a‘l 8hicrédsed 68D susceptibility

adj acent nor nmal eérfused cortex and triggers CSD

ehiels cisanpegts Brih atenihenenset e dichemar Suck GSP trRves, which
S " SURELaG IR RS Hsdubh I EAGCRE YiShE88ReR! can be

esé maves cause an a
Ipsetaﬁﬂillydwehmfdlehed:ausfehmes’oémr aceurapanied dguadditionahredease of

ute h of .the ischenic .

& oAb G SARR SHECHE MEHIPTng Mhrenergy deprived
fhearéﬁ@ saéiehy s%lénﬁﬁrthedséﬁérﬁnb ;be&m?ﬁmaatmg [ &R0esh ta/uﬂnate a
shorter interval i ncreased CSD susceg ibility which

¢el Hesdaceseadm %ﬁwentlwéhe@gewremce ot in the, pestischemic
YlSﬁm |ltn r%fo‘?'e‘? Jisﬁﬁ Hlé’b}a‘?ﬁ‘gghatéea” those

serve e |n cor can tentially
har nf ul because they are acconpani ed by additiona

cBheeneitien’ cefeonsp sssoiated vt ShaR aitdlids, firacranial
Héﬁ\drﬁféq#%ﬁd meaurmp t%rﬁeltﬁomm ¢lfarigust inathe c@m osition
dea cascade. eventl ng t he occurrence of

oh thee NjsraenviseReent HHIND Prangifiubhefesoas mnjdéctate and
N p
ssoglg]a or%’e&&r?ﬁgg%gm%l uE@droE 'Irngl:ﬁg‘rq z?l?ghenobsﬁgrggd during
ﬂ&DhMadeqururrysm@tmeas&aso@B@mmﬂd behabsgpeeed in theeliving human
osi td on .of .the croenviro nt _.duri rain . .

BATRRy o craitantt o | 58Yetee SH giniflie POIBWANG inracranial

‘h@ﬁﬁ-‘cﬁﬂié | @8layed isbieerdRy eleficitidrel obdarvdd. & ?ﬁeﬁéved that

observed dur i ng CSD. Mbreover, in single cases

EPe are %tgaﬂv(evawe@h@ ﬁh%%eeﬁyﬁénls&!ﬂ?%& Qﬁf iGits (Gorji A.
éSHfhgm Jf:@ﬁ&%)‘)e%eré?ﬁéw O?f'%lér rnjfﬁlrbfé’\‘}‘a%ge Brain Res. Rev.

tracr enor rhage, del ayed ischemc deficits are
3Bs 20081 33160)i €ohsequeandly, arlockade of CSD might prevent the long-

term consequences of intracranial hemorrhage and head injury.

Another clinical syndrome associated with CSD is transient global amnesia.
Transient global amnesia is characterised by a sudden onset of complete
memory loss and learning ability, usually occurring in late middle age. Such
amnesic attacks occur, for instance, during migraine aura, during which
CSDs have been observed. In animal experiments, the induction of either
cortical or subcortical CSD can cause amnesia and learning impairments.
This demonstrates that a blockade of CSD might be beneficial for transient
global amnesia.

The use of compounds of Formula (Ib) or/and Formula (llb) for the
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CSDs are critically involved in these delayed ischemc
deficits (Gorji A Spreadi ng depression: a review of

wo b@sodd7mi cal rel evance. Brain Res. Rev. 38, 2PO1/EP2005/004047

33-60). Consequently, a bl ockade of CSD m ght prevent
the | ongterm consequences of- ¥Int r acr ani al henor r hage
and head injury. Another clinical syndrone associ ated

véupte$sibhi¢f dartiogli spreadingbaépressioni (CSDY hasi att begrobeported.
amesia is characterised by a sudden onset of ¢ | ete
nEs jhe eggs%mv%ﬁm.mcs&a theyuse, QR AMpowRds P F&@nwﬁe (Ib)
I e

e (K6 Gor e pRBArAHENCE! b PhbfinaBedical cormpbsition for the

um-enenhmm a&@\natmn aoi/and tsaqjmantreaft beada@e nespegcially cﬁhronlc

Ao eh A4 it F3Uriek the PTRSEA BTG RAEEHE the use

ktbfoezbmiﬁn.mﬁsCSD Fogilabe(Ibgnefard aflib) ofort thmqbrepbrataon of a
gl obal ammesji a. The us?oof conpounds o

haTRacedticel GOPRBSitien foF thes RpTvetiPBna I&?V'e ?@. /a%d Plreatment
@%& deRIAsRN @BntteRs ARDcAEd RFEN drRRfe t:selsed by CSD,

pr esent i nvention concerns the use of

cmqbwoam it @Dt Favited thCQﬂelb)'aldWhﬁmla(dufﬂ)Q stopke pecardiovascular

RN PR R o A BB e o

etsamsieml Ig}'obﬁlramnesraeaﬂeefbﬂedudiutaaotnIgmbedweto Fisrtl‘ﬂ;sruse of

P | o) TRTIEE  (B)PEARe ol a7 1n¢ oRfRargton of a

Wrﬁ%%ﬁbbélaéorﬁﬁﬂﬁ%htfbpfhé 9Fe¢éﬁﬁoﬁr alevihtion or/and treatment
[eviation or/and treatnent of all types of painfu

d@fn ghtaniasheadashieasgosiptad avitharfi/ansu saysegd b.SSDCSQJ @&yich as
3'?1 Igogfﬁ'é OPbtHel Toirkd of Q:hrcﬁﬁ{: %*é%abc@ o %'@tl‘?‘ chfrhf‘Qnd peripheral

cardi ovascula
toriginmesuich &s, but noijlmmlyed mmzlunsiehheadaMdenblagdype headache

tranS| e | ,oba mesi a. red, but n | i,.m & ed .
& Seestiac [SAchER ansisiated it Efer diFe PEmedPafigh. cranial

(rﬁéd?blg‘ &, Bram Baar? ahd *asefilap ob staBeRd disaters, for example.

conposition for the prevention, alleviation or/ and

tlreracialivt prefereen inihe trRatanest of aswisdnigraidewi t h or / and
caused by CSD such as

Surprisingly, application of compounds (Ib) or/and (lIb), particularly (R)-2-
acetamide-N-benzyl-3-methoxypropionamide (SPM 927) exhibited a
significant suppression of CSD and a CSD-induced release of calcitonin
gene-related peptide (CGRP) in an animal model for migraine.

The invention is applicable in animals, particularly mammals, including

humans.

A compound according to the invention useful for the pre\)ention, alleviation
or/and treatment of headache or/and conditions associated or/and caused
by CSD, particularly chronic headache such as migraine has the general
Formula (Ib)
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m grai ne or other forns of chronic headache of both
central and peripheral origin such as, but not limted
wo 200509913t er headache, tension-type headache OPCT/EP2005/004047

secondary headaches associated with over use of

medi cation, cranial neural gi-a-brain trauma and
vascul ar or netabolic disorders, for exanple.
Especially preferred is the treatnent of acute

m graine. Surprisingly, application of conmpounds (Ib)
or/and (lib), particularly (R)-2-

acet am de- N- benzyl - 3- met hoxypr opi onam de ( SPM 927)

exhi bited a significant suppression of CSD and a

CSD-i nduced rel ease of cal ci tszi n gene-rel ated peptide
(CGRP) in an ani mal nodel for |m graine. The inventi on

is applicable art | arl

i ncl udi ng hu N'{mrrgo nd %r di4f Eo the

i nvention usef uI for t he rev:trtl on, aI I eV| ation
or/and treatnment of heada /and con® tions

associ ated or/and caused by C¥B particularly chronic
headache such as migrai ne has the general Formula
(I'b)Formula (I b) wherein Ris hydrogen, |ower alKkyl,

| oner al kenyl, |ower al kyFormular(h), aryl |ower al kyl,
heterocyclic, heterocyclic |ower alkyl, |ower alkyl
het erocyclic, |ower cycloal kyl or |ower cycloal kyl

| WWBFeiq! kyl, and R is unsubstituted or is substituted
w th at Ieast one el ectron w thdraw ng group, or/and
at | east one el ectron donating group Ri is hydrogen

% Bt o) UL 28N AR i, i over sy
Ialhda(txekodyff::iile,r d?nﬁtell'dolglphdnetoavercyaﬂkylp IoMm:enalksygfic:wStangthc lower
ower 0 e ,
<Oidealkvl ot aren o, Sy BRIL, $87 ok biREBRbisg or s
O EsIRutRH WiBinat |<3e ofbasidEtrsh Witht EHvAng odp ooand at least one

electron donating group;

R, is hydrogen or lower alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl,
aryl, heterocyclic lower alkyl, lower alkyl heterocyclic, heterocyclic, lower
cycloalkyl, lower cycloalkyl lower alkyl, each unsubstituted or substituted
with at least one electron donating group or/and at least one electron

withdrawing group;
and

R, and R; are independently hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, aryl lower alkyl, aryl, halo, heterocyclic, heterocyclic lower alkyl,
lower alkyl heterocyclic, lower cycloalkyl, lower cycloalkyl lower alkyl, or Z-Y
wherein R, and R; may be unsubstituted or substituted with at least one
electron withdrawing group or/and at least one electron donating group;
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and R2 and R3 are independently hydrogen, |ower alkyl,
| oner al kenyl, |ower alkynyl, aryl |ower alkyl, aryl,

wados/o9d1ed er ocycl i c, heterocyclic | ower al kyl,PCDRR2005/004047

al kyl heterocyclic, |ower cycloal kyl, |ower cycloal kyl
| ower al kyl, or Z-Y wherein-A3-and R3 may be
unsubstituted or substituted with at | east one

& RoOr 8NSOILhNRAYNRS, PRy aochemitabbohdast one
el ectron donating group;Zis O S, S(O , N4, NR 6

PR4 or a chem cal bond; Y is hydrogen, |ower alKkyl,

d’rb?len' RWRIT kY Aryl,| SFPEIowRdr e Iovdefﬁ\éﬂi{erﬁw Kywek alkynyl,

erocyclic, eterocycllc | ower al k

ahahy | hﬁ'@m"’)@b?c heteraeyrlic lowerpalkyln dower a{hy¥@@tqypcycllc and Y
iﬁ%?\;%é g{n‘%ﬁb‘é‘ﬁ{u%&‘tor' |}l§%@wﬁri ﬁcg{ st O8HH I MSethEr? Wonating

east one e draw ng group,
yroup dethnidhatt leabeone’ elesctﬂwl withdramséng geoupyi pravidednthat when Y
7Y taken toget her .is NRANRGR7, NRAORS, ONRAR?, OPRARS.
Eéf@a?@ 'Pﬁm%hbgﬁﬁ OISPRARS, PRASR7, NRAPRSRG,
PRANRSR7Or N+RSR6R7, NRAC-R5, SCR5, NRAC- OR5, SC- OR5,

NRANRS-C-OR6; OO R e is h | ower al k

S olaken Go0athokr1saNBsNRR N ORy BT PR Foe FRORs,
st e ¥

groﬁf)tﬁ t'\,ﬁﬁlwg(;s as\pill:te“g{s?plg‘r‘]%ﬁelhlec rosﬁisdglr?g?ﬁﬁm%’?gu@ﬂsm

RSRADRR6 BCR4, ndeNBHOERS,y h§GrQRen, | R&aCk@Ea

aryl || aryl Ipwer alky], 1ower §ikenyl, or |ow

al ky@yl , whepein R4, 8 and R6Omay |ndependen0y be

unsubstituted or subst ituted with at | east one

el ectron wi thdraw n roup or | east one

R'ed8 NYArQESALIPWET Gllolhploner alkSrg. o lquwieialkgpYlomkich may be
sl B Ror DSUBLIRUBA! Wit ACIcRt BHsbletbR duithdfavihg group
| 'east one electron wthdraw ng group or/and at | east

ooréared atleashonimekectnog donatipg gReuP;s hydr ogen or | ower
al kyl, or aryl lower alkyl, and the aryl or alkyl

group
R4, Rs and Rs are independently hydrogen, lower alkyl, aryl, aryl lower alkyl,

lower alkenyl, or lower alkynyl, wherein Rs, Rs and Rs may independently be
unsubstituted or substituted with at least one electron withdrawing group

or/and at least one electron donating group;

R; is Rs or COOR;s or CORg, which R; may be unsubstituted or substituted
with at least one electron withdrawing group or/and at least one electron

donating group;

Rs is hydrogen or lower alkyl, or aryl lower alkyl, and the aryl or alkyl group
may be unsubstituted or substituted with at least one electron withdrawing
group or/and at least one electron donating group; and

nis 1-4; and
ais 1-3.
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may be unsubstituted or substituted with at | east one
el ectron wthdrawi ng group or/and at | east one

webk®soyomw donat i ng group; and n is 1-4; and a PGI/EP2005/004047

1-3. Preferably the conpound has the general Fornula
(M) Formula (lib) wherein Afldis aryl, especially
phenyl, which is unsubstituted or substituted with at

| Rrefdrablyethba@ompdtihd Isas Bid2géperahEomula@iby | ower

al koxy; and R is |ower alkyl, especially nethyl. The
present invention is also directed to a pharnmaceuti cal
conposition conprising a conpound according to Fornul a
(I'b) or/and Formula (M) useful for the prevention,
alleviation or/and treatnent of headache, especially
for the prevention, alleviation orjand fgrgatment of

headache, or/and a di sorder associpted w {h or/and
caused by CSD such as rrigraAp Tr}g 0 _o,hn Fgf
Fornula (la) are described 1n 0.5 Pt ght SR
5,378,729, the contents of which are ig%orp rated by
reference. The "l ower al kyl" groups @BhedR us®¥d al one or
in conbination with other groups, are |ower alkyl

containing froml to 6 carbon atons, especially 1 to 3
carbon atons, and may beFormailgkib)chai n or branched.

u,:’}f girgr oups include nethyl, ethyl, propyl, isopropyl,
b %r i sobutyl, tertiary butyl, anyl, hexyl, and the
i ke. The "Il ower al koxy" groups are |ower al koxy

confaining froml to car.bon ato . cially,l.to 3
5o Ssnsciallvaphgvi, SHER s GirSUpRUERAE P Fubktfised with at
oasteons MRS RNEd UGRL B! Whsein EQNeXBweP MY .and R, is lower
but oxy, i sobut ox tert-butoxy, pentoxy, hexoxy and the

Ia"ﬂé,.esﬁﬂ@ia"drfyﬁ%/h%\/ver al kyl " groups include, for

exanpl e, benzyl, phenethyl, phenyl propyl,

phenyl i sopropyl, phenyl butyl, diphenylnethyl, 1,1-

The present invention is also directed to a pharmaceutical composition

comprising a compound according to Formula (Ib) or/and Formula (lIb)
useful for the prevention, alleviation or/and treatment of headache,
especially for the prevention, alleviation or/and treatment of headache,
or/and a disorder associated with or/and caused by CSD such as migraine.

The compounds of Formula (Ia) are described in U.S. Patent No. 5,378,729,
the contents of which are incorporated by reference.

The “lower alkyl” groups when used alone or in combination with other
groups, are lower alkyl containing from 1 to 6 carbon atoms, especially 1 to
3 carbon atoms, and may be straight chain or branched. These groups
include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, amyl,
hexyl, and the like.

The “lower alkoxy” groups are lower alkoxy containing from 1 to 6 carbon
atoms, especially 1 to 3 carbon atoms, and may be straight chain or
branched. These groups include methoxy, ethoxy, propoxy, butoxy,
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di phenyl et hyl, 1, 2-di phenylethyl, and the Iike. The
term"aryl", when used alone or in conbination, refers

WO o00angr®mat i ¢ group which contains from6 upPCDERRB05/004047

ring carbon atonms and up to a total of 25 carbon atons
and includes the pol ynucl ear- Bronatics. These aryl
groups may be nonocyclic, bicyclic, tricyclic or
pebhetpsl] eriabutoay epéntery, hexwyy.amd thel likeucl ear aronatic
conmpound as used herein, is nmeant to enconpass
bicyclic and tricyclic fused aromatic ring systens

Cﬁ%aid?*In%Wéﬂ@IM Jg&aﬁpmn@maborfoat@@npﬂ@d behZy® Phenethyl,
t ot al 25 carbon atons. The arylb'ﬂioup |ncI udes

ppRarpiprogit tr@%mhmrapabr Pharid phemymetiy!l,  1.1-
I I and the i ke. The

B&E}ﬁéggswl so I nc d@gwgapgaééhﬁgke ferrocenyl. Aryl

groups may be unsubstituted or nono or polysubstltuted

th. el egtran t hdr a or/and_ el.e i n

mt%%ﬁ%’"&saﬂ’is&%%asﬁﬁn Bge’of Jflesemp ﬁé ’%?‘gr% an aromatic

agreapWhigh Gont#iAs fronm Bnga ta a8rihg carbon atdsms atdonp t@mdtotal of

at | east one doubl e bon These grou rozn%ti/ stral

A EARIN AR AR FIUIRS fhe PEUNYFeE, Shesh.aryl groups
1 ogut eﬁﬁ'@%dﬁgé ugi%?;iﬂ'id‘%hcyélfco&e'E%lycz&ﬂ@‘éhﬁndﬂe’ fysed rings. A

1- pent enyl 2- pent enyl,
(;E)Iy@uclg@maemmatlc (Ompouns (agl uaecpehqrelnyus meant to encompass

ity e MisyEie TR YiomBRLHAS S5 Sems. Foffaipidy f76rf"10-18 ring

atafion |atom3 23| a;bkcy aytota)raf 85 carboai atomg. Ihb(Br(]‘l goupoincludes
atorrs and rai %ht chai ned as wel |

IRhemyd u3Rd Xfeﬁ;hpgty@es a5 APMAYEF epgop\pﬁpﬁthyl anqﬁracenyl

éoﬁéﬂal\qmb(rle'n yb-aAtiet rﬁM 'andltﬂ%?ﬂké/ NYhe a?'ypgfﬂw‘)ﬂso includes groups
net 1- penty ynyl, 1=hexynyl

Z*Neefwmenyt%ﬁmﬂwﬁyps amy ba emsulaetltutmbort BORO"rcadlysubstituted
Sy Sabt¥bn WA A HMottdh, eBRBIAG!GdlpE a8 described

I'o& group co alnlng ng' car
abelow. and up to a total of 25 carbon atons. The
cycl oal kyl groups nmay be nonocyclic, bicyclic,
tricyclic, or polycyclic and the rings are fused. The

oY Wil dfidnyIrei d€alkenyl group containing from 2 to 6 carbon atoms and

at least one double bond. These groups may be straight chained or
branched and may be in the Z or E form. Such groups include vinyl,
propenyl, 1-butenyl, isobutenyl, 2-butenyl, 1-pentenyl, (Z)-2-pentenyl, (E)-2-
pentenyl, (Z)-4-methyl-2-pentenyl, (E)-4-methyl-2-pentenyl, pentadienyl,
e.g., 1, 3 or 2,4-pentadienyl, and the like.

The term “lower alkyny!” is an alkynyl group containing 2 to 6 carbon atoms
and may be straight chained as well as branched. It includes such groups as
ethynyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1-
pentynyl, 3-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl and the like.

The term “lower cycloalkyl” when used alone or in combination is a
cycloalkyl group containing from 3 to 18 ring carbon atoms and up to a total
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conpletely saturated or partially saturated. Exanples
i ncl ude cycl opropyl, cyclobutyl, cycl opentyl,

wa@eymsovexyl , cycl oheptyl, cyclooctyl, cycl odecREdT/EP2005/004047

cycl ohexenyl , cyclopentenyl %clooctenyl,
cycl oheptenyl, decalinyl, rndanyl, indanyl,
fenchyl, pinenyl, adanantyl and the like. Cycloal kyl

i oft R6dearbbheatoinss.ofhe rwmﬂnaﬂlo;l ngrou@s cinay| kg | mgnocyaticmivjcyclic,

be. bsti t d ol t

e r@%ﬁung(/v: RM@WQ Larq@ntflgnan§§ e%s f %utﬁ? n%y‘g?%bﬂs may be
asorfpetsly bestukb@Ver pafiallgrsaiited. hExéMEfds trwh!t!éS cyelvpropyl,
either be in endo or exo positions in the brid

bWSVélPH'tM' sg¥elergntyth cyctahexyk| yelohaphilt rfa/.cmchs] afxrlodecyl,
6?5%@?”%&%@{)@%&1 ofr %g&l%cl%*ﬁg',' t XY%IEQ?ptenyl, decalinyl,

St I tue t onat e ect
rbysqlremdawl,yndaeylatfeww opmaayl @damantylg@ndi thet like. Cycloalkyl

ELEERInE 8 TR, B QRRRGTPLS dnof pef flasubsttuted or

Skidnbesr palysiitsstautedawtih aﬂ@ctdirsmﬁdﬁimng dkﬂamheﬁe@tron donating

Organic Chem s and Sons
NSRUPSas d RﬁC"RﬁS’v?G%\S liqggesmﬁdt hgtderds pay Sther be in
{ %6 o okd poSARNRTA M Brige@bibyelc gyéteﬁ%nce El ectron

draw ng groups inclu I ncl udi ng brono,
fluoro, chloro, iodo and the like; nitro, carboxy,

| e teh “EdrontMfraRiy Bl < SAAHY bonSRHQ V18 o e abilty of
t a |shbstimematd1withdmw br donate elbmonsl,l respecthalk aelatizndo that of

Syarparn e Gvplsh ey Ootuibiah e, SAer R Tors i Hie, Motecule.
a‘ﬂﬁeéé‘?ér!‘ﬂé@re W@W@hdéf&%bd b?rttfrﬂa %Iléﬁtmtﬁe ar@tafﬁﬁdI areadiScussed

am no, |ower al am no, | oner a

am Advalaéqd @rgael@cﬁhaml%memy Mﬁfﬁh,a n Wﬂmeémd Sons, New
a{(é& N‘{?P ‘Al%r(@hés\f rtﬁ@&?cus ot Her SR |§|u‘? orated herein
) and ordinary In

t by refdrem:él Elmqhbacwahdravhag groups dhclude laélor emiudlmg bromo,
S, BB B e TR e B B A8 My,
Cfb‘ﬁﬁiyl' eafoxyBffay.earylt I’t*)}'ueﬁ!élfi’fa‘i‘y‘taﬁnﬁ\tﬁl‘ﬂ!n*nonhalo alkyl such as
cont énpl at es” any corrbl nati on of substituents sel ected

f friflgproraethyl, aryl lower alkanoyl, carbalkoxy and the like. Electron
donating groups include such groups as hydroxy, lower alkoxy, including
methoxy, ethoxy and the like; lower alkyl, such as methyl, ethyl, and the like;
amino, lower alkylamino, di(loweralkyl) amino, aryloxy such as phenoxy,
mercapto, lower alkylthio, lower alkylmercapto, disulfide (lower alkyldithio)
and the like. One of ordinary skill in the art will appreciate that some of the
aforesaid substituents may be considered to be electron donating or electron
withdrawing under different chemical conditions. Moreover, the present
invention contemplates any combination of substituents selected from the

above-identified groups.

The term “halo” includes fluoro, chloro, bromo, iodo and the like.
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above-identified groups. The term "hal 0" includes
fluoro, chloro, bronmo, iodo and the |ike. The term

w0 amghbyo7uncl udes | ower al kanoyl contai ni ng fr oPCTVEP0B004047

carbon atons and may be strai ght chains or branched.
These groups include, for exdfple, fornyl, acetyl,
propi onyl, butyryl, isobutyryl, tertiary butyryl,

W@W*ac@ﬂ‘i’n&@d@é‘ﬂﬂer d%ﬁa:%&ﬂ'cﬁmaimhgrfmrﬁ 1 ﬁ) 6 carbon atoms
het erocyclic group contains at |east one sulf

mdrr@gmbeoawtrajgpfg@?aw R beansed theawéommM%é‘érexamp'e
ral S t heni HRYIIEY, d

rou Ié ac@f &l mpl a(?{ d’ng Hﬂ Ekeor ese b t?ﬂ%éﬂtl on&fnﬂfrﬁggoyl an

Wmmanowronatlcs and saturated and partially saturated

het er ocycl i ¢ conpounds. These heterocyclics may be

nmonocyclic, bicyclic, tricyclic or polycyclic and are

AL &inplopes - hereizy aaryetarcﬁfyenek@mupowatamwatt|ea§18 onengulfur,
atons and up to a total of 17 ring carbon at m? cg

iiregemn pr egsysqn 5ing alemo Hub Aligsmay @clHeaaeaegﬁg ot saidyafoms in
Fhe Fir t?ﬁ‘@'%tfz cZEE& ggéuéé‘%o‘ﬁﬂérﬁﬁllahﬁﬂ by the present invention

benzohet er ocyc resentative heterocyclics
iincludeldheftenopromaticeand, satyrated| gnd peytiallyl saturated heterocyclic

gﬁh}%qlﬁﬂr oflg%tsﬁl faé?g?@cﬁ%h&s ory((éj1 W\on c&bﬁ@%%ﬁk{chc tricyclic or

mycych@)dnd @nepfu&dl myd;s 'Etmwnhay préferaﬂplcphtaln up to 18 ring
tetrazol |so benzof ur benzot hi gn

rﬁi‘?@ﬁoqintxwp OMI”“Q &ef 3 fespsAnd a p‘i‘?ﬁén?/f up to 25
'd&?’@&ﬁ"alfdmsp%é rHé'terchQIiHs' Qbé' alsBYihfeHleldnd |'ﬂ|b|ude the so-called

i mdazol i nyl, imadazolindinyl, pyrroI|d|ny

fbmzhﬁgelrocwhﬁét I‘l&epr@ggngatlvenéﬁt@mpm igs, upg,ludg asaryl| thienyl,
%%’%@{g‘r nly%rg%l W{B){rﬁﬁyl{“’_ ‘gﬁ)éllh z&?loxﬁﬁdﬁy " EI’{IQEBI&I oxazolyl,

dswthmmlw,g |skw<azo|§7t; yplbeadyls ynhralinyt, rmperazm;d,equm‘olyl triazolyl,

Tedrad i, SBQEo Y periagul bafi By ol deproxazolyl
Refr¥hydrefiryt ut;@ﬁa\»wlt h lﬁbﬁﬁélzpn Myl aydedingl, / apyakazonndmyl

el ectton donating Prou S referred heterocyclic
amdazqhanm In"fasia;p n@pvkolwrrolwof dwrgeanyl,  N- methyllndolyl

pyr glfnllly? %;lyndb?iﬂg‘ Y byrifiRdify] AfraZinyl, - pyRERN VP, - aziridino,

oxetanyl azetidinyl, the N-oxides of the nitrogen containing heterocycles,
such as the N-oxides of pyridyl, pyrazinyl, and pyrimidinyl and the like.
Heterocyclic groups may be unsubstituted or mono or poly substituted with
electron withdrawing or/and electron donating groups.

The preferred heterocyclics are thienyl, furyl, pyrrolyl, benzofuryl,
benzothienyl, indolyl, methylpyrrolyl, morpholinyl, pyridiyl, pyrazinyl,
imidazolyl, pyrimidinyl, or pyridazinyl. The preferred heterocyclic is a 5 or 6-
membered heterocyclic compound. The especially preferred heterocyclic is
furyl, pyridyl, pyrazinyl, imidazolyl, pyrimidinyl, or pyridazinyl. The most
preferred heterocyclics are furyl and pyridyl.

The preferred compounds are those wherein n is 1, but di (n=2), tri (n=3)
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i mdazolyl, pyrimdinyl, or pyridazinyl. The preferred
heterocyclic is a 5 or 6- nenbered heterocyclic

waeowpowidh The especially preferred heterocycl PCI/ER2005/004047

furyl, pyridyl, pyrazinyl, imdazolyl, pyrimdinyl, or

pyridazinyl . The nost preferd8d heterocyclics are

furyl and pyridyl. The preferred conpounds are those

ahdrtetrapeplidesl(n=¥)tardial¢o c@ntenplatednto)emdthin the scope of the

tetrapeptides (n=4) are also contenplated to be within

fqﬁ§n§§8pe of the invention. The preferred val ues of R

is aryl lower alkyl, especially benzyl especially

t hose wherein the phenyl ring thereof is unsubstituted,

Jhesbieerred valias oh Folsayldawesralkylngsaeaale benzyhaspecially
It ddr A Whsreof Y& ;

%]cgs%tpr e é%e%%HBH%@qﬁo#) I O\Agfll’%upsﬁbgﬁkgédngg% ubsfiirted with

elestron dohaihgygroupsi er/and eidctromhwitidraiving erioeps csucbnas halo

gonaﬁgng substituents or/and el ectron w thdraw ng

€8stk uents are halo, nitro, al kanoyl, fornyl,

aryl al kanoyl, aryloyl, carboxyl, carbal koxy,

car boxam do, cyano, sulfonyl, sulfoxide, terocyclic

Joermratareed Rui HraripyeralghiTHo mpwpgedr%ﬂ%srom {femethyl.

al kynyl, sulfoniumsalts, hydroxy, |ower alkoxy, |ower

al kyl, am no, |ower al kylam no, di(loweral kyl) am no,

dimenprefemred elekiyon donatiagt substiduenipt ordand |electrary Iwittidsawing

Apeptts et halp, O fRend terlF arBRCRIE Spioy caroxyt
darbdlkoxde cartuxapaias coyarids sutfonylj sulfdddedietbtocyclic, guanidine,
preferred el ectron donating or/and el ec

AHBIRIPaN MBI, alower 5 @lkenyl,| dower sal {Sé&]: s\yignium  salts,
@E'EF@{YE GoWwaF aIoxyOIewear gltTE?F, hitiifo, TOREE aﬂ(yﬁrﬁ?fo%‘iii%)weralkyl)

strtuents may be substituted on any one of R, .
REMin&k3aming lorer alkyl, Reecaphy, meeeapteallyIRatkyliiod endradigyldithio.

rej T, A |V .
Vi FODAY, BEBRDeSERE AR “Feblad® AR, o el
ahileotye terwh disulfiienengompasses kakylditlsioc iEspecially preferred
Ie%cgrneéﬂg%ﬁinimr?ﬂ?{m %)I(é/c’trotnhlw?t?\rd)(zlav?/f% Sgl#guhpsa%re halo or lower
alkoxy, most preferred are fluoro or methoxy. These preferred substituents

may be substituted on any one of R, Ry, Rz, Rs, R4, Rs, Re, R's, Ry, Rs or/and
Rso as defined herein.

The ZY groups representative of R; and R; include hydroxy, alkoxy, such as
methoxy, ethoxy, aryloxy, such as phenoxy; thioalkoxy, such as
thiomethoxy, thioethoxy; thioaryloxy such as thiophenoxy; amino;
alkylamino, such as methylamino, ethylamino; arylamino, such as anilino;
lower dialkylamino, such as, dimethylamino; trialkyl ammonium salt,
hydrazino; alkylhydrazino and arylhydrazino, such as N-methylhydrazino, N-
phenylhydrazino, carbalkoxy hydrazino, aralkoxycarbonyl hydrazino,
aryloxycarbonyl hydrazino, hydroxylamino, such as N-hydroxylamino (-NH-
OH), lower alkoxy amino [(NHOR:s) wherein Ris is lower alkyl], N-lower
alkylhydroxyl amino [(NRs)OH wherein R4z is lower alkyl], N-lower alkyl-O-
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al kyl am no, such as net hyl am no, ethyl am no;
aryl am no, such as anilino; |ower dialkylam no, such

w@2005099med hyl ami no; trial kyl anmoni um salt, hyPCEEPIW05/004047

al kyl hydrazi no and aryl hydrazi no, such as
N- et hyl hydr azi no, Nphenyl hyd¥zi no, car bal koxy
hydr azi no, aralkoxycarbonyl hydr azi no, aryl oxycar bonyl

HyWeazbrkqlhyhlyobryamlham ne., fNs)XRA whdreny | R ramd Rqe are

qg?%%\yvﬁwﬁrlm %ﬁgmgq)@@p%-hﬁﬂ@@mmo such

i
viehestantrds; armubﬂm_@tahmd llowdt bmgammwl(e% ONEH(OCHg) and
aIkthydroxyamno i.e., $R|80?| wherein Ri 8 and

Fkiesemclilq‘fﬁ!@ﬁ@nawm B§ PYEREQYIAMIBRL |, and

0- hydroxylam no (-0-NH 2); al kyl am do such as

acetam do; trifluoroacetam do; | ower al koxyam no,

(Ehe. preféi(rem:l—la)ateraapblibetgaroupqcrépafasentativs uofi Rs and R; are

raz The re rred heterocycli
RRSSIIE T 27 6-BemEs i FeteronydlTpRRlES o (s Toiffula
6- nenber ed het erocycl | c noieties of the fornula: or
t hose correspondi ng parti aIIy or fully saturated form
t hereof wherein nis 0 or d RS0 is H or an
el ectron w t hdraw nW or ebectron donating group;
A E L, J and G are”i ndependent| y~N\CH, or a heteroatom
sel ected fromthe Broup consisting df N, O S; but
when nis OGis , or a heteroatom sel ecteg fromthe
group consisting of NH,L Oand S witH the provPso that
at nost two of AL & L, J and G arelheteroatons. \Wen
nis 0, the above heteroaromatic ety is a five
menbered ring, while itN\n is 1((?‘heterocyclic
nmoiety is a six menbered clic heterocyclic

noi ety. The preferred hete ocycl ic noieties are those
af orenenti oned heterocyclics which are nonocyclic. If

Panee offonhgidiia PRLR AR, SO0 A6RTom hiRRA T4 i o
lor Midnkdi n t he scope of the invention. Wen R2 or R3is

a heterocycl ic of the above formula, it nmay be bonded
to

Rso is H or an electron withdrawing group or electron donating group;

A, E, L, J and G are independently CH, or a heteroatom selected from the
group consisting of N, O, S;

but when n is 0, G is CH, or a heteroatom selected from the group consisting
of NH, O and S with the proviso that at most two of A, E, L, J and G are
heteroatoms.

When n is 0, the above heteroaromatic moiety is a five membered ring,
while if n is 1, the heterocyclic moiety is a six membered monocyclic
heterocyclic moiety. The preferred heterocyclic moieties are those
aforementioned heterocyclics which are monocyclic.

If the ring depicted hereinabove contains a nitrogen ring atom, then the N-
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the main chain by a ring carbon atom Wen nis 0, R2
or R3 may additionally be bonded to the nmain chain by

w@20050908eNn ring atom O her preferred noieti eBCDEPRAS/004047

and R3 are hydrogen, aryl, e.szob, phenyl, aryl alkyl,
e.g., benzyl and alkyl. It i 0 be understood that

the preferred groups of R2 and R3 may be unsubstituted
coxide ferms areodlgo sobtamplatastitolbe withirether soopgosfthengvention.
or/and el ectron withdrawing groups. It is preferred

that R2 and R3 are independently hydrogen, |ower

alMkgh, Ryor &3 is & eétebsdyclio ©flihé idbalve forrhuly isinalyube Gonded to
with el ectron withdraw ng grouyps or/and el e

tr
dbedpAIRLhAIB YA ”%ﬁhﬁﬁfbﬁ‘ atefer B?'RGX'? G & zé)rcRg,fng@gg!t|onally
N-| ower
OCHIB?%& %?o&gg/ﬁgnﬁﬁgﬁ 5&31{1 %ﬁﬁi&l Cr}ﬁfaoag)r al kyl and
al kyI hydr oxyam no. is preferred that one of R2 and

it DU LR Wiyt d b,

haiklylo@en, berizyi Snéfaﬂkytl aI ly preferred that in this
enbodi ment, R2 is hydrogen and R3 is |ower al kyl or

ZY;, Zis O NR4 or PR4; Y is hydrogen or |ower alkyl;
fo |§ StoNBé%&’grstW% tk@“‘ﬁﬁ‘@%rre@%%dﬁ of Q’B‘bﬁdo@ m@y be

anot her especially preferred enbodi ment,
umsru)batlb@@@ QINMOR® 05 Padyvesubstitufed vmttarelﬁatyormedonatmg or/and

L N R e

yretdregen héowers ya(kyll alhyctprief eitherd uasdumilttmtedt or reubslitute@ with

i§ hydro i s | ower alkyl ich.is

FletHien WHAEA0 wobss A ANScIsEren APRRES ggpups, such as lower
| AKSH2 éb QY mBOARS Mo NRA - theh k&), Wﬁlﬁldr&yléﬁ%dWN lower
are i'nde endently hydrogen or |ower ‘al Ris ary

| ailmdhy@quammm. N-ioweralkydQrlgweralkyband @&Mdr@waﬂam
substituted with an electron w thdraw ng group and Ri

i's

It is preferred that one of R; and Rj is hydrogen.

It is preferred that n is one.

It is more prefered that n=1 and one of R, and Rs is hydrogen. It is especially
preferred that in this embodiment, R; is hydrogen and R; is lower alkyl or
2Y;

Zis O, NR,; or PRy; Y is hydrogen or lower alkyl; ZY is NRsNRsR7;, NR,ORs,
ONR4R7, NR,C-R;5 or NR4,C-OR:s.

In another especially preferred embodiment, n=1, R; is hydrogen and R; is
lower alkyl which may be substituted or unsubstituted with an electron
donating or electron withdrawing group, NR4ORs, or ONR4R;,

In yet another especially preferred embodiment, n = 1, Rz is hydrogen and
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lower alkyl. In this enbodinent it is nost preferred
that aryl is phenyl, which is unsubstituted or

weupshydwi ed with halo. It is preferred that RECT/EP2005/004047

hydrogen and R3 is hydrogen, an al kyl group which is
unsubstituted or substituted®l-at |east an el ectron
donating or electron withdrawing group or ZY. In this
PRefier lbackreakpdwhich ,isi tnsubstituted DOIEfSﬂbSﬂtﬂltédlathydi’oxy or

0By, R s RS e e e R &R inAspendently
ORyBgeR’ ot alky, RIRERE IWG\ﬁé?'a'lkﬁ“wh‘Pc% gl oy ‘?nay be

|ndependently hydrogen or Iomer is preferred

t irgubstituted «art substietedt Wit any elﬂ&trosl wdhéravunlogrpupaam R is
f
SRR oS okl letpREB S ) Igher, whicn

ZsiunsObstidfed or Silsstititedswitly ialmgen or | ower al kyl or ZY
is NRARSR7, NRAOR5, It is also preferred that Ris
aryl lower alkyl. The nost preferred aryl for Ris

it g pleferred tﬁﬁﬁRz s Bl8fdgRn B\chqu@ hlyardg@mdn alk{ll group which

preferred enbodi nent, the ar gr oup

Giscunssioetiid a5 SRR duoal ladh aelelien danalingser flpctron
I"\éﬂ@%@@{lw [%ré‘%[’s I rZ?W‘" IRGhf &‘é?e éd efgﬂﬁ)cﬁﬂéht rit @m'o?e Breferred

nost er r
sthiaé Ri; isihgdrogenh aaralleyI@u:ompJ suom akdnaihyh gvrgcbumunsubstltuted or

es@%ﬁ@ﬁdvﬁfﬁﬂr Wﬁéﬁ(&p E'% &}Q\SPFDPhlﬁgﬁ{ ar @itf%q% wherein

fRHﬂR@anJ IR mqﬁdép@@ﬂé?itlyl ﬁydr@%@rﬁ onliwer aﬁéypﬂt?lsab#e}ferred that

. It is nore preferred at Ris aryl |o
ahhreyfelegtr@nmon@tmgmépum lﬁyb%r@h@xy.paeﬂeﬁr&plally methoxy or
&ﬁ&gynds are conpounds of Fornmula (I'b) wherein nis
1; i s hydrogen; R3 is hydrogen, a |ower alkyl
group, especially nethyl which is substituted by an

Fl FEPIEPSI 8 B R L RS aff [ TRBeluhhtL AVt Ritfurdied or 2v:
tDés @ WRASIOPIR,; i S
Y is hydrogen or lower alkyl or

ZY is NR4sRsR7, NR4ORs, ONR:sR7, NR4C-Rs or NR4C-ORs.

It is also preferred that R is aryl lower alkyl. The most preferred aryl for R is
phenyl. The most preferred R group is benzyl. In a preferred embodiment,
the aryl group may be unsubstituted or substituted with an electron donating
or electron withdrawing group. If the aryl ring in R is substituted, it is most
preferred that it is substituted with an electron withdrawing group, especially
on the aryl ring. The most preferred electron withdrawing group for R is halo,
especially fluoro.

The preferred R, is lower alkyl, especially methyl.

It is more preferred that R is aryl lower alkyl and R, is lower alkyI.
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unsubstituted or substituted wth an el ectron donating
or electron wthdrawing group and R1L is | ower alkyl.

wo mooshygsenbodi ment, it is nore preferred thatP@®BEPB05/004047

hydr ogen, a | ower aIkyI group, especially nethyl,

whi ch may be substituted by ?g%mtron donati ng group
such as | ower al koxy, (e.g., nethoxy, ethoxy and the
like), NRAORS or ONR4AR7 wherein these groups are

defi ned herei nabove. The nost preferred conpounds
utilized are those of the Fornula (lib): Formula (lib)

whertivdrpréferréd aomboundd e ebhipouhdsof Fdnmu@(lb)?wherem nis 1;
unsubstituted or substituted with at |east on

dRets hysirogenaRs Hghyreggnoa lewet alkyhoraupn eﬁawﬁay greshyl which
SSRGHstltdd ] Qn eFébctfo% H@Hﬁfn@bkélggtr%ﬁ%ﬁh? }Mn% group or 2Y;

cont al ni ng on atons; —and I's as
Her isi rarylbLarybslcpwen alkyl, wahogsmemzy\hemqum thehi aryl igsoup is

TRl ol " BRIIAR WY (i gl B 206 "plectron

| WiteSWIRG gron eé@d rRdis hewerRalkyk, In this Mmbemmad'ltnﬂmts more
S unsubsti t ut

hyd k whi ch
A el e oen e s St ool Gy, i
b AT RIS TS W

caetuneyt ethoxyNrOke like) ONR4R Nﬁ@@R&RﬂNhE@lhﬁbﬁQﬂgﬁwups are
ing 1-3 carbon atons, R5 is hydrogen

Oqetﬁ'g@rlmer%grﬂ&}b%v% ng 1-3 carbon atons, and R7 is

hydr ogen or al kyl containing 1-3 carbon atons. The

Fbe efosmer BrirdsaraPaniaHY Eodrats fate pfHedrorspiiatyp):

I's phenyl. The nost preferred halo is fluoro. The nost
preferred conpounds inclugp: H H
(R) - 2-acet am do- N- benzyl - ? nmet Ipox]y- pr opi onam de,

Ar—C Hz—N—ﬁ—Cl)—N—ﬁ)—&
O Rs O

Formula (lib)
wherein

Ar is aryl, especially phenyl, which is unsubstituted or substituted with at
least one electron donating group or electron withdrawing group, especially
halo,

R; is lower alkyl, especially containing 1-3 carbon atoms; and

Rs is as defined herein, but especially hydrogen, loweralkyl, which is
unsubstituted or substituted by at least an electron donating group or
electron withdrawing group or ZY. It is even more preferred that Rs is, in this
embodiment, hydrogen, an alkyl group which is unsubstituted or substituted
by an electron donating group, NR:ORs or ONRsR;. It is most preferred that
Rs is CH>-Q, wherein Q is lower alkoxy, especially containing 1-3 carbon
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O et hyl - N-acetyl - D-seri ne-m fl uor obenzyl - am de;

O net hyl - N-acetyl - D-seri ne- p-fl uorobenzyl - am de;
wok@sebtyrhe D- phenyl gl yci ne benzyl am de; D-1 PCT/EP2005/004047

, 2- (N, O di net hyl hydr oxyl am nog- 2-acetam de acetic acid

benzyl ani de; D-1 -23-

, 2- (O nmet hyl hydr oxyl am no) - 2- acet am do acetic acid

bty BR,ORs drt ONR/R ieereird &, sis dodirogen or tedkylazantaising 1-3

conbi nati ons_and rmut ati Qng of . t.he I h agr f
RTbamtoRss, e B dfodE0 B, A REIINCLT S CReB AP HRe g R
{Ondroeh W alky) 2ohtemAg of-3 IcAfbdH g, | nventi on.

Mor eover, t he pr esent Tnvention al so enconpasses

conmpounds and conpositions which contain one or nore

e r i i M, Rg . .
Ty B et TaE R s CIEF THRRUS G B PR, CR1.13; whérein Qs
Thethoxy.or exanpl e, the present invention contenpl ates
that Rl may be one or nore of the substituents |isted

her ei nabove in conbination with any and all of the

THeShbétusrefsrred aRd is PRenydnTh&nvast prefesreectiald ¢s faocto.
val ue of n. The conpounds utilized in the present

i nvention nmay contain one or nore asynmetric carbons

?ﬁ@ rﬂBytf&éiféﬁe& eoﬁ.@%mjgi sheptical Iy active forms.

e configuration around each as nnepric carbon can be
¢R)-Beacetmmido-bkbenZyb3amethoxysprapldnamiden in the art

at confi,qurat.i iral. b t
e diNaR S sBhbg LRy Pty o2 Pon atom
CrhiethyleNetetyldPisdrinespeedrobenzgylemidemn Al of the
various confi qura__tl ons ak‘cﬁ)‘%iad_ eachasymnet ric carbon,
iNracetyl-Pophenylghicing Renzy@mif8iner s and di astereoners as

yihlz-gé,d-aﬁﬁgﬁw IHYXSMI S RirR))D-GEthHI 68 aebti€ Bait beHE/Idmide;
| astereoners or "botH are contenpl ated by the present

D4 (0 -onethy hydnexytaming)iZaacetamide acetie acighkbenzylamide.
asymmetry at the carbon atomto which the groups R2

and R3 are attached. When n is 1, the conpounds of the

M iete e undemstooththas thd vahieus combiraticinsrandhp&miratiorR of the

ﬁqwﬁg@ g?g’dp'ngf R1F,€ Ra, RE{,?R and'n GeScribedhdrein are cSittemplated to
be within the scope of the present invention. Moreover, the present
invention also encompasses compounds and compositions which contain
one or more elements of each of the Markush groupings in Ry, Rz, Rs, n and
R and the various combinations thereof. Thus, for example, the present
invention contemplates that Ry may be one or more of the substituents listed
hereinabove in combination with any and all of the substituents of Rz, R,
and R with respect to each value of n.

The compounds utilized in the present invention may contain one or more
asymmetric carbons and may exist in racemic and optically active forms.
The configuration around each asymmetric carbon can be either the D or L
form. It is well known in the art that the configuration around a chiral carbon
atoms can also be described as R or S in the Cahn-Prelog-Ingold

nomenclature system. All of the various configurations around each
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previously. As used herein, the termconfiguration
shall refer to the configuration around the carbon

warmsntosmwhi ch R2 and R3 are attached, even theamhP2005/004047

other chiral centers may be present in the nol ecul e.

Therefore, when referring to 24 particul ar :

configuration, such as Dor L, it is to be understood

tasyimrabtridi€arbon/ inclkiing ¢ sansus atantienemsr drahd@sterebmers as

mhifh R2 and R3 are att cheq. Fbvaer It als&

i Well @setacamic mixduinse apd ARPsteiesy of sRaNtieRers digstareomers or
dtR'ars RohRImBIBREDY the bredR)t invefSAL i n the conpound.

The conpounds of the present invention are directed to

all the optical isonmers, i.e., the conpounds of the

.1 pvan r [ r :
B aE il Bt Fefe Bl eV tiineth 8 i SRR Alophd§ which
ahe @groupshRslandTRe e sattacheids Whes miy 1hethEocompouands of the
m xtures of the Eng D st ereoi soner, e.g., racemc
mresentdaventipn is thpdeindaer is preferred. More
preferred is a conmpound of Formula (Ill1) in the R
configuration, preferably substantially enantiopure,
wherein the substituent Ris béﬁaz?_/ll ichis
unsubstituted or substituted vvi|th at| | east one hal o
group, wherein R3 is CR=NH—@rCeNrG3Rs | ower al koxy
contai ning 1-3 carbon atons dhdpherein R is(lithyl .
Preferably R is unsubstituted® bBgzyl or benzyl
substituted with at | east one halo group which is a
fluoro group. Dependi ng upon the substituents, the
AYRSRIN RERPRNER,, Ry R:ORY RAJIR, R, Ral, 12 andl Yedre: adldefined
of these forns are contenpl ated to be within the scope
direvigiuslyi. nvent i on i ncl uding mi xtures of the
stereoi soneric fornms. The manufacture of the utilized
compounds is described in U S. Patent Nos. 5,378,729
amsl uSed hareii Sthet teemasomifigntationf sHalit feferftothe configeration around
ipcorporated by reference. The cg unds utiized in .
11he eaE oAb etfichRnngd Ricie ARNEd, pvh thefigh atfer chira
| dbritdre ﬁ’fé’y‘”fﬁbfﬁre@bhi iR rthansholdcdul®. Pherefdtebavise®Ireiedfing to a

inthe formo .
particular configuration, such as D or L, it is to be understood to mean the D

or L stereoisomer at the carbon atom to which R, and R; are attached.
However, it also includes all possible enantiomers and diastereomers at

other chiral centers, if any, present in the compound.

The compounds of the present invention are directed to all the optical
isomers, i.e., the compounds of the present invention are either the L-
stereoisomer or the D-sterecisomer (at the carbon atom to which R; and Rs
are attached). These stereocisomers may be found in mixtures of the L and D

stereoisomer, e.g., racemic mixtures. The D stereoisomer is preferred.

More preferred is a compound of Formula (lll) in the R configuration,
preferably substantially enantiopure, wherein the substituent R is benzyl
which is unsubstituted or substituted with at least one halo group, wherein
Rs is CH.-Q, wherein Q is lower alkoxy containing 1-3 carbon atoms and
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salts in view of its basic nature by the presence of
the free am no group. Thus, the conpounds of Fornul ae

w@ bdsom7h@nd (lib) formsalts with a w de vari BCHEP005/004047

aci ds, inorganic and organic,_including

pharmaceutically acceptable -#3ds. The salts with
therapeutically acceptable acids are of course useful

i whetein pRepiar atethyl. oPrefferabiy R i isn unkebstitateda rbendylvairebenzyl

Sl i a{Bak G5 PALPISRH MR K & fyprq aroup.

therapeutic efficacy. These salts include salts of
i norgani ¢ acids such _as hydrochloric, hydroiodic,

hyepemiBgiuponshesybstiuentsiba presam sempoundsmey fermyaddition
géliég%ssé'é Wl S‘AIIa&F tﬂ%sésfof’f‘ﬁé 'aré‘%oﬁ@rﬁﬁlaféf d éﬂhl’fl‘llﬁ%g%cope of

tartaric, acetic, tric enzo
pthiscimvention wgilgdmg |m|xtuges obthiecsterenisometc fomys.
sulfonic, (e.g., p-toluene sulfonic acids,
benzenesul foni c), phosphoric, malonic, and the |ike.

T11|¢e piffatture b thd ofilized éomp@m@isrm@euqnw Se Pateht Nos.
evention, alleviation or/and treatnent

h
05 é@tﬁﬁfﬁén% Snth 3.4 65, the cRasentsis %%&?Mhl?h @r%nﬁpﬁporated by

[ g a human being, conprising adm nistering at
I'reégéﬁtéﬁgﬁe compound of Formulae (Ib) or/and (M). It is
preferred that the conmpound utilized in the present

THE HdrBbadds 3ilzodiifl ShaPRtEseRE ierfidigfe HisehHE e as
tdlalilaﬂ@dtihl thedfrrniutaaiibg lor/aintd! (Iibg oreah bmelr@llmedalmdthetform of
Sl L view ‘ob s sic Bty I Rrasdrive Abiss e gmino group.

MUDER %bhcérhﬁoﬂﬁ‘&é %‘?thf‘H'QﬁJe Ylb?%trlﬂh@t (Ilﬂ)rl%n%g@alfg w‘ithea wide

pat1 ent, type ady being treated.
geariatyl |qf vmds t anomanicat and r es9ARIAL wo!udlagralnharmaceutlcally

d%&%%‘?%é UQ jh%l k¥iid % ttI’? E[]ﬁcﬁ&t 'a@l:’é’;}:t%Bf%e atlds are of

oun |ncrease sage
|d§mrreaeusefuu nm {het Ipeepgratiom nmfeffcbramlatlmmleﬂheltee enhanced water

ci rcu ances, i ached. Wen the conposition is
|§rrggstoqc§1qr§agqqﬂsger quantities of the active
agent will be required to produce the sane

These pharmaceutically acceptable salts have also therapeutic efficacy.
These salts include salts of inorganic acids such as hydrochloric, hydroiodic,
hydrobromic, phosphoric, metaphosphoric, nitric acid and sulfuric acids as
well as salts of organic acids, such as tartaric, acetic, citric, malic, benzoic,
perchloric, glycolic, gluconic, succinic, aryl sulfonic, (e.g., p-toluene sulfonic
acids, benzenesulfonic), phosphoric, malonic, and the like.
-

The present invention is further directed to a method for the prevention,
alleviation or/and treatment of a disease or condition as described above in
a mammal, including a human being, comprising administering at least one
compound of Formulae (Ib) or/and (lib).

It is preferred that the compound utilized in the present invention is used in
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effect as a smaller quantity given parenterally. The
conpounds are useful in the sanme manner as conparabl e

WO bsamewi i ¢ agents and the dosage | evel is of P¢TEPBaNEN4047

order of magnitude as is generally enployed with these
other therapeutic agents. Im26preferred enbodi nent,

t he conpounds of the present invention are
atherapeitizaly effeciveantauntsaingi ng from about 1 ng to
about 100 ng per kil ogram of body wei ght per day. This
dosage regi men may be adjusted by the physician to

PThe ipﬂ'ﬁstdi@n ol | id&b‘ﬁﬁihértﬁéQids!a?eﬁﬂ‘&h@%seﬁﬁthé?ﬁbéuﬂr@ agents
need thereof may be treated with doses of the conpound

owhichewpl begnpst avidahle Andoit will vasy yith doe fgmapf, administration
g%ﬁﬁr ?ﬁé‘%&@]w@%hﬁ%ﬁh 4dsen/ Qﬁg f}rg@f;ﬁnefeefnemi’w{ﬂvith the

eas ay an nost pre of 'at
4patierd/ ureder trseaﬂnhmtrrﬂxe rage) ohthmpa’éemt ithe rype afhevatadly being

be treat d Wit ose of 6 da
Taef S i gdhbthiIoRTh 30 JByERe sty Swilh 'S dosages
nguBsiatilly [&sg sy tiendptimain §b§é ef ﬂré ¥orpaKd aHY Picrease the
400 ng/day. |In another preferred enbodi ment, the daily

deesagenr b riepalhs insrements aupi ed@?er?ﬁ’%b‘"ﬁa?ﬁ?c’tdog@jer the
' érétﬁﬁ&gﬁge%‘ﬂb Crléa'cﬁeHaWﬁé‘r'r r’tﬁ‘?er , ebBQtn_%He‘rsf Hﬂﬁ'h%tered orally,

treat nent yet anot her pre
slevgﬂrad]uamtlllediedf thes astivenyagieat adihvibei equiired t!zaprqdudeo'me same

B 5 2 SiHeTBr SPBRTR Gl e 0P AeRE S, The gpmiqunds aps; yseful in

prhefﬁmednamwactm mrﬁgaratﬂe méreb@uﬁb)agemranimhe dosas level is

ano referre odi an a o
n{’)‘&u%geo?r @%&@FHJTE & A% d50PBA" ye’BB Oé(&ar Wita tbegey other

Whefdbd AW e°-nté.n a plasma concentration of 7 to 8
”U/fﬂéb(tro gh) and 9 to 12 ng/m (peak), cal cul ated as

an average over a plurality of treated subjects.

i D, PSR S S poeron o
vmmnmeﬁédemtdmomtsl emging froee keboutror engprtef atsautl ¥0Gtmg per
kilogram of body weight per day. This dosage regimen may be adjusted by
the physician to provide the optimum therapeutic response. Patients in need
thereof may be treated with doses of the compound of the present invention
of at least 100 mg/day, preferably of at least 200 mg/day, more preferably of
at least 300 mg/day and most preferably of at least 400 mg/day. At the
maximum, a patient in need thereof may be treated with doses at a
maximum of 6 g/day, preferably a maximum of 3 g/day, more preferably a -

maximum of 1 g/day and most preferably a maximum of 400 mg/day.

In another preferred embodiment, the daily doses are increased until a
predetermined daily dose is reached which is maintained during the further
treatment.

In yet another preferred embodiment, several divided doses may be
administered daily. For example, three doses per day may be administered,
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| east 4 weeks, nost preferably at |east 8 weeks. The
dose may be proportionally reduced as indicated by the

wezxiogeywiwes of the therapeutic situation. The POTEP2NES04047

of Forrmulae (I1b) or/and (lib) may be adm nistered in a
conveni ent manner, such as by2bral, intravenous (where

wat er soluble), intranuscular, intrathecal or

Spriaferadlicoms daseseser Gagpl Itas/ mork ipreferedntoagiministema single
is preferred. The pharnaceutical conposition of the
p‘i’%@aﬂ?r‘i’%entl on may be prepared for the treatnent

regi nen as descri bed above, in particular for the
treatnment with doses as described above, to effect
pinayetaarether preferiednembsdimestr ABeamauot ef thecompounds of the

t ds, O n t e
EsBhT TR SR e g flfts @R CWHAT FUS TR PR, asma
acortbentiatiba df Fbtov8ugimi (Mugh)eanqblgetbem pg/ndrtpedk)yeatculated as
the nmet hod of the res n as descri bed above
{9 VRS QAT RALTY 3T HERIEA SUSPud: ng a human
bei ng, in need thereof conprises adm nistering a

conpound_ of the present invention in conbination wth
aflrpatiest ér need shereef may be treatedayithithe gempeaainds of 1 the present

d@@-’:ﬁmﬁ ol ?tqééﬁw g}e'eﬂnﬁfgfé%ﬂ E{j@%tsf"g %é:l{s more preferably at

asSSoCl a con an e Su
niegstiidevedtse nspopneferablyt laé Igae’se&wtweeimnil’hendaaei may be

the further active agent. f revention,
proporany ekl 89 dBticela by “HRLBKERHEBR. g1 the therapeutic
dsigpdtidmr s or/ and headache nmay be adm nistered

together, i.e. ina single dose form or may be
adm ni stered separately, i.e. in a separate dose form

TPHS ciérnﬁom BRGEESHUAE ( Fbg”&‘?%& '(FI?)t ay he %Hﬁﬁﬁf}&ered in a

i nvent1on may conprise a ‘conpound pr esent
|mfwm|em msandefl sech a&soby emlj m;avaddum(mmwater soluble),

ok o Db, Aol B BAGE, Grat orend i

dg@m[rﬁgfgpt.dﬁ ,’squ@fd?mache The phar maceuti cal
conposi tion nmay conprise a single dose formor may

conprise a separate dose formconprising a first

CPHE PHarnABeGHRER domhpikifion of the present invention may be prepared
for the treatment regimen as described above, in particular for the treatment
with doses as described above, to effect plasma concentrations as
described above, for administration periods or/and administration routes as
specified in the embodiments of the present invention as described above.

In another preferred embodiment, the method of the present invention as
described above for the treatment of a mammal, including a human being, in
need thereof comprises administering a compound of the present invention
in combination with administering a further active agent for the prevention,
alleviation or/and treatment of CSD-associated conditions, or/and headache
such as migraine. The compound of the present invention and the further
active agent for the prevention, alleviation or/and treatment of CSD-
associated disorders or/and headache may be administered together, i.e. in
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conmpound of the present invention as defined above and
a second conposition for the further agent. The

w@oospowtds of the present invention may be userCT/mP200H1@04047

preparati on of a pharnmaceuti ggl conposition as

descri bed above. The conpoundéS “of Fornul ae (Ib) or/and
(l'ib) may be orally adm nistered, for exanple, wth an
iansingleddpse forray onimay e administerard sepaiaiely, ¢.&r im e separate

Aok Y TRfs B, B8 fmaleliRial Bnpttilor” PR he o8l inyention
nmReyy bemplmserambmrmﬂmdl ofethel présenbinventibncds dbfineé above and
di et ﬁr or.al ther.apeut,i rcﬂaadm ni Etra;tl on, the, acti

v GaRitianallE comPYse (3 dyrthen 298Nt ifeh thergRreygntion, alleviation
b%ﬁﬂp‘?ﬁe@‘trﬁénw & CSDLAsRRIatedNdisBiRts! briah8 TH¥ddathe. The
i ngestible tablets, buccal tablets, troches, capsules,
@hawa@eutm%pmfap@ﬁ@onsmraupgommserg single tdesel fare or may
C. [
PUprsR ERSpi B o SRRIFIANGS, s YofhePBlHof) Gorfrising a
ccvmpouﬂitleopetheerﬂragmtoﬁmldnﬁoaomposief nedsabode and a second
e of course, be varied and nay
BhiTRER o 05 I otBha8R hbout & to about 80 5 of the
\NEI ght of the unit. The anopunt of active conpound of

Formul ae (Ib) or/and (lib) in such therapeutl cally
dSefeampisissek therrresentinyantiommay keiusadifer H&a@@aratlon of

4 daracoliednen el Pas dscmPsbOONS o

arations acc e present invention
cont ai ns between about 10 ng and 6 g active corrpound

F I [ I ip).. T t
SheicemiiEls oo en Do) crBhitJBE el RE hrall AR Stered, for
eRAMPW, With Anlihed/dilugntsr with GnaddimilabrRNédibleaéaied, or it may
corn starch or gelatin; excipients such as dical cium

BRAiRged 'nah%ﬁds@rn%%f@ shell gglatigesapsslnss osdt m@yrke spapressed
b %Ble% B &) Belinto ere@nglré&gl in't(lﬁhe %J)IUS’F ﬂféaafet For

such as ma nesi um st ear weet eni ng
otal I’(hempeutjc @simmlséretloseth@ra@uemmu nchof Berradlaec( Iyror/and

Rt Bpg e BFtengl i P BIBRE AN e 4Pt oy o ingstivne

tablets| sbuccahp@ablets, ittoches, capsules, elixirs, suspensions, syrups,

wafers, and the like. Such compositions and preparations should contain at
least 1 % of active compound of Formulae (Ib) or/and (lIb). The percentage
of the compositions and preparations may, of course, be varied and may
conveniently be between about 5 to about 80 % of the weight of the unit.
The amount of active compound of Formulae (Ib) or/and (llb) in such
therapeutically useful compositions is such that a suitable dosage will be
obtained. Preferred compositions or preparations according to the present
invention contains between about 10 mg and 6 g active compound of
Formulae (Ib) or/and (lib).

The tablets, troches, pills, capsules and the like may also contain the
following: A binder such as gum tragacanth, acacia, corn starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating agent such as corn
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may contain, in addition to materials of the above

type, a liquid carrier. Various other materials may be
wEe@sey74@s coatings or otherw se nodify the phGEERADS/004047

formof the dosage unit. For instance, tablets, pills,

or capsules may be coated wr#8 -shel | ac, sugar or both.

A syrup or elixir may contain the active conpound,

starcb,swaiatoa stareht ealginic ageidt ,andettthwlllkmda lubricant such as

Ipar hgens as reservaﬁl Ves, g nd flavori Pa%
PrCptey aBil 3, Swerlenig aggnt sUgh & sucfpse. lattose or
%Ebéﬁén’ﬁ S bel BdBEE R & 'Mavadringd eswtt tasf peppsinnt, il of
be pharnmaceuti cal | %/ pure and substantially non-toxic

Winteraregio on cheEiaypsng. Whenthe ﬂ@a‘:agee Heitferm,jg a capsule, it
?:956038&& i aﬁagloﬁc‘teﬁﬂ efaRfof tﬂé%b%%ttg%&?,géjné@'de&?ﬁer

preparati ons an ornu ations. For exa ustal ned
rel ease dosage forns are contenpl ated wherein the
tive |5%red| ent, i s b und to .,an ion.exchan t%e resin

rioKS Qi BiRleTIs)s may, BEPrevshtath Gralings o PieavisE Modity the

physicar for@adf the dosagedirity thmsltah@a-‘z@bléf@@ﬂrst loeeapsules may
the resin. The active conpound may al so

benmtgsiewga W'@ﬁt SHEAr ¢r fHothndy ab%m Pbr?é'élrl fpay contain the
r pare er, [

po F%t id}ﬂ ene&@ycoﬁo nd o ot ugﬂe'gé]tteﬂke'?bgofa@aegé MW and

o‘rdwlpambensoasjumase;rvabms t aothee @ndsflavering @udhua@ .cherry or

BREGR BRER o7t HPURso AN iR KE etk BaY Riage uni
form ahlotld de iphjambe@dlt&;au epmunecbudeswstamtiailyaﬂumuxuc in the
solutlons (wher e r, SO or di spersion

| e
amaunte eplaKed: 'ﬂ‘o?ég'ﬁenemee HeaReBRe aﬂe'aaviﬁ Higopporated
CH 'éd%télﬁ §5brRakE S@Jgﬁéfﬁfbﬁsorarﬁ Sﬂﬁ'hﬁllﬁ’(ﬂﬁ} L ! er?' Iexample

cases the orm must sterile and nust
shstainacemelaaset desage sfarmsgase| contemplated. whermn;ttheeactlve

8Bl T cbolrlE 46 8 i oKt BnaReresif kit BpflgRall. PG be
cbatedowitio agdiffusion tarribr esatirarioemodifptite felegse pidperties of the

carrier can be a solvent ordi spersion nedi um
EfPai ning, for exanple, water, ethanol, polyol (for

The active compound may also be administered parenterally or
intraperitoneally. Dispersions can also be prepared in glycerol, liquid,
polyethylene glycols, and mixtures thereof and in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to
prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. In
all cases the form must be sterile and must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture
and storage and must be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or
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exanpl e, glycerol, propylene glycol, and liquid
pol yet hyl ene glycol, and the like), suitable m xtures

wo beseo740 and vegetabl e oils. The proper fl ui dPCHERBENS/ 004047

be mai ntai ned, for exanple, b% the use of a coating
such as lecithin, by the mat@Penance of the required
particle size in the case of dispersions and by the

dﬁs@e@éioﬁUhfe’lmmnbantgiTﬂﬂggprfeﬁeéxdrmiep{)watbe, atharwl, golyol (for
m crogorgani sns can pe brought out varl ous
BXEMIR (B FoI0) RTAPYIRNEr IINERl aa@ﬁwvgd, P_EB(P ey alycol, and the
ﬁﬁé)?%ﬁﬂéble%lx% Yharef, ai'08§etabROsIlY. THECHr@per fluidity can be
thi‘merosal, and the |like. In Tany cases, it will be
praintaings, for @xampledbyitbetuse of &geeating sueh a&lasitbin, by the

ugay .. SQdj [ r.al o '

i1 RtehaBbe B hE ShidirEh 2o SR oA FSE BEbIpErpnd BRa by
]Etﬁeéu'sé dfhflmrfz@talmsj Thenevéntiageof thedattinn of mibsoarganisms can
or exanpl e, al um ni um nonostearate and gel.atin
Bﬁelbi"q’légnﬁnj OUERPY: LRAIQHS cﬁ{i‘“[bélcfeerﬁ?eﬁa egnh@ngal agents, for
bQéﬁfrﬁiR@,TﬁéﬂaBGn&,hél'!IBFddd@n&PBH@Hé]‘,j sbfbit Rid, SithéRssal, and the
anount in the appropriate solvent with various of the

keretn imanye diasess it wilhheapeeferaie do inelydeyisetenic agents, for
f i]t S B b ' Jy -

bR BIE ters, o PR le Pl FRBIR of dhe Ijgotable
sbmpositions cart be brougitetioahby ithe ase is tlee composhionsef agents

HRls Rk bin, B b3t FREHBT ol R i Saun.
above. In the case of sterile powders for the

preparation of sterile injectable solutions, the ,
Stesler irigctablerosluiensr afsar REPaFehr BY v INCEIPRTAHYI n e hactive
- ar:Vvi 151 j - .
R
thee othodr. ingsedieats aumenatetpabovencasiréquired; fadowptaly diltered

carrier” ingludesg any and all _sol vent di.spersi .
ssilizlion o SRR My, e IoRP AT ERRT S uRYA RGN the
VEAbES isterfiizédadctvePingeedidnl mito ROstegikNehicty which contains the
ghar maceuti cal active substances as well known in_the

hasic dispeption nsim :and e JevERei ether ingtrdients Hgahthose
ERAUMSAIERAELBLE. 1 e (cB8e6H bikfild PRURMETor thé Sprépardtidn of
sterile injectable solutions, the preferred methods of preparation are vacuum
drying the freeze-drying technique plus any additional desired ingredient
from previously sterile-filtered solution thereof.

As used herein, “pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agent,
isotonic and absorption delaying agents for pharmaceutical active
substances as well known in the art. Except insofar as any conventional
media or agent is incompatible with the active ingredient, its use in the
therapeutic compositions is contemplated. Supplementary active ingredients
can also be incorporated into the compositions.

It is especially advantageous to formulate parenteral compositions in dosage
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t herapeutic conpositions is contenpl at ed.
Suppl enentary active ingredients can al so be

WO nameopor@t ed i nto the conpositions. It is espeCci/aP1095/004047

advant ageous to fornul ate parenteral conpositions in
dosageunit form or ease of ad¥linistration and

uniformty of dosage. Dosage unit formas used herein
ftﬁflfifcﬁ'n‘t or [Hysel 6B hUpitistation %ndnthmﬂ)rerﬂiyt efidesagwi Dasage unit

dosages for, the nmanmalian su tsto e treate each .
AT 85 HsEchDRERIR. FSieige o PR sleaf L%wfe&y pitS agifes, 83 lnitary

r@s%fg'teelfo&?%é haknpdalidh Qulﬂgél%etot!?@ tiatéd.c8adH RhRP@HtAIRIng a

in assocliation wt he required phar maceut i cal

ceredetarmine qupstityf otactiver matesial cs:aéculat@glaf@eprmupeftbe rﬂ?swed

SheldRaR'ERLA0 oL, B 1B htntpoyica carer

arfie s;ﬁecbiﬁwfdrzatheamvbhd())wg;]d u?mfcamst d)fethepaw?]mtmreélfee«ht:tated by
to pe _achieve t im,tati qQns i nhe
e diicdy Uenandath by @ heumials datBrRFY iof, The cctive

tha&rE@ Hn Yhe ddaﬁ'ﬁéﬁlﬁr'tﬂe*dp‘é‘uﬂ@ Sffddt et Be haotiBged and (b) the
di seased condition in which bodily health is_ inpaired

dimitrtiasisninbpsentda dlie iant efccampountdieg sreh @siftivednatasial for the
) r [

atg% e&? " dl%ené:s%nn?ﬁolwlqgguf) cts‘:ﬂé'\y ﬁg aeafs gg% Sﬂ‘obﬁgfo'n i which

(et byerveeslthi |sadnlpn|redca|d1ierlalred|selbseénn datadlosage uni t

form as herei nbefore described. A unit dosage form

can, for exanple, contain the principal active

Cﬂﬁ@‘bﬁﬂ@ldaﬁ a@ﬂ?é‘ Nh§redfstliie SohipdindeaWor EdnvBnient @h@ Uéffectlve
in proportions, the active conpoun

Cettairgatrafion dgerATativE, GRGHSE: Wil 5 nBUGbIsop AgnaReUtically
Oécc‘élﬁﬁéﬂlgrcar}lgr tlﬁedd%.%@% Qhit Cf8|‘m°a°§ th'e?élgbéf?ﬂéadégdﬁi%ed A unit

ntary active rngredient the dosages are
ddacisagm farch kmnr efbereaxanmle oc@rhtanmﬁnmlprtmmal aanilveaomapound in

LB RBbi b, ShelFo 53 S SHERLS e ed B fovortons,

WRAEMasthvan éeehpalind® s g@néremyeb@rs@ht ¥n rmmahlsoutsactm about 750
for exanple, cats, do Or Ses, CoOws,

RO 8 GarTiAgS IR the HEASEh GORHRSIONST RBNFA NG Suplementary
P&thveNingrédidnfd!TAB- dosages are determined by reference to the usual

dose and manner of administration of the said ingredients.

D—<

As used herein the term “patient” or “subject” refers to a warm blooded
animal, and preferably mammals, such as, for example, cats, dogs, horses,
cows, pigs, mice, rats and primates, including humans. The preferred patient

is a human.

The term “treat” refers to either relieving the pain associated with a disease
or condition or alleviating the patient's disease or condition.

The compounds of the present invention are administered to a patient
suffering from the aforementioned type of disorder in an analgesic effective
amount. These amounts are equivalent to the therapeutically effective
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The term"treat" refers to either relieving the pain
associated with a disease or condition or alleviating

wo bespaizeent ' s di sease or condition. The conpOoRCEPIDS/004047

the present invention are adm nistered to a patient
suffering fromthe aforementiddmed type of disorder in
an anal gesic effective anount. These anbunts are

emowits eesctibed herdihabeygeut i cal |y ef f ecti veanount s
descri bed herei nabove. The foll owi ng exanpl e shows the
properties of SPMB27 in reducing pain in a clinical

tT"HeafollbWu?d‘ bﬁﬁh}%lé’\’shbwm pfoFerties bf BRMDANGA redacihgNain in

which 1s the synonym for Harkoseride. The standard
aw@iml@ailtnaldmﬁwnahmh@sq R) - 2- acet ami de- N- benzyl - 3-
met hoxypr opi onam de. Exanple This study ains to
denonstrate that pre-treatnent with SPM 927 (3 doses)
aifecobed cshbstancphya’s SRIi 929 which ts theheynayim doehtagkoseride.

' CO | [ .
NI N YT -
rRéMeRFpiopfortiiger of CSD- | nduced direct current (DC)

- pot entl als and Calcitonin gene-rel ated peptide
(CGRP) levels in blood. Materials and Methods All

%'j'_mg-h_%ﬁexperi ments were carried out according to the
Institute of Health (NIH) guidelines for the

care and use of Iaboratory ani mal s, and approved by

s L 53 W Aot I S8 457 o coses

"ﬁﬂe@téNéééﬁo;B Io mapfmﬂﬂbnéccmbarwenté\lahhar Irahdaopdel of
eri

hi ng were used _f he ex nt
Amgrmng ma%éﬁead'as [derressigar Qsién‘héﬂ’%ﬁ 8 %W[‘ggat 3PM 927
Q@at ﬂt'ﬁéd@cgbggﬁe qﬁmﬁw | d CODLiHRIREBN ikl Qiilr?erﬁn(DC) -
from ad l'ibitumaccess to food
wtentialgandel alcitenin @netrplajed@epbde (@&SRP)lgvelstin b|00d
treated with SPM 927 (3 ng/kg; i.p.) 30 mn before the
CsD

Materials and Methods

All animal experiments were carried out according to the National Institute of
Health (NIH) guidelines for the care and use of laboratory animals, and
approved by the Ethical Committee of the National Laboratory Animal
Center, Kuopio, Finland. Altogether 77 adult male Wistar rats, purchased
from Harlan, Netherlands, and weighing 250-350 g were used for the
experiment. Animals were housed at a standard temperature (22 + 1 °C) and
in a light-controlled environment (lights on from 7 am to 9 pm) with ad
libitum access to food and water. Animals were grouped as follows:

. 15 rats treated with SPM 927 (3 mg/kg; i.p.) 30 min before the CSD
episode
15 rats treated with SPM 927 (10 mg/kg; i.p.) 30 min before the CSD
episode
15 rats treated with SPM 927 (30 mg/kg; i.p.) 30 min before the CSD
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epi sode 15 rats treated wth SPM 927 (10 ng/kg; i.p.)
30 mn before the CSD episode 15 rats treated with SPM

wW®200508040mg/ kg; i.p.) 30 min before the CSDepi BOOEPDHBS/004047

rats treated with Val proic acid (250 ng/kg; i.p.) 30
m n before before the CSD epi3§0'de 15 rats treated with
Vehicle (2 mM/kg; i.p.) 30 mn before CSD epi sode 2
sha!plscaies wi t hout CSD epi sode (topical NaCl

2008 S48 e Wt A0 (GARBL 20 iR beror

gl ye@ TS ePistRIen arterial pressure anal ysis (rats
killed at 30 min after CSD, brains fresh-frozen) 5

rat1$ fas ragiadawith Mehicle (& m4g: ba.) G8amin befose epifgde

12 ) 5, b 48 0 e a0 G v

anamlyhtegatmeatwi t h Equi t hesin (3 rr1/kg) and placed in a

stereotactic frame. The rectal tenperature was

mai ntained at 37.0 1.0 C with a honeot herm c bl anket
dup pol yethyl ene catheter was inserted into the

fem)ral artery in order to nonitor arterial blood

pressure and take bl ood sanpl es for arterial pH pg 2,

measureg @' ?SEPE%?pgrBFSb FJ glf anzj'll égfé)? glucose and

(1 {@'@Tprteaat presgdurd|anady sis eélsaisukdledoat B80rmaih afteh CSD, brains
Carfdl ﬁ?‘? I, bl ood pressure anal yzer (datex-Chneda,
Hel''§S g and) and bl ood gl ucose with standard

gl GRS toRuQIlak Nelr Mnd@ﬂﬁﬂlCGﬁPsﬁﬁ@ﬁh@PﬁﬁﬂkﬁuﬂEé@ well as
taken 10 min before as wel

epicopigal %Pgmwmt%@watwraés e <,aé|1 5 fﬁtﬂ  afeTCERY

retracted laterally. Three skull burr holes were
drilled in a row
Rats were anaethetized with Equithesin (3 ml/kg) and placed in a

stereotactic frame. The rectal temperature was maintained at 37.0 £ 1.0 °C
with a homeothermic blanket system. A polyethylene catheter was inserted
into the femoral artery in order to monitor arterial blood pressure and take
blood samples for arterial pH, pO,, pCO, and glucose. The arterial blood
gases were measured with i-STAT portable clinical analyzer (I-STAT),
arterial blood pressure monitored with Cardiocap |l blood pressure analyzer
(datex-Ohmeda, Helsinki, Finland) and blood glucose with standard glucose
meter (Arkray, Japan). The measurements were taken 10 min before as well
as 5 min after the CSD episode. The skin was opened by a medical incision
and retracted laterally. Three skull burr holes were drilled in a row
unilaterally. One was placed over the frontal cortex, the second
frontoparietally and the third one parietally (Fig. 1). A laser-Doppler flow
probe (Oxyflow, Oxford Optronics, UK) to monitor CBF and a non-invasive
tungsten electrode for measuring direct current (DC) potential shifts were
placed in the frontal and frontoparietal burr holes on the intact dura,
respectively. The laser-Doppler flow probe was positioned in an area free of

large pial and dural vessels to minimize a large-vessel contribution to the
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unilaterally. One was placed over the frontal cortex,
the second frontoparietally and the third one

w@aoosetakdy (Fig. 1). A laser-Doppler flow prob@r/EP2005/004047
(Oxyflow, Oxford Optronics, UK) to nonitor CBF and a
non-i nvasi ve tungsten el ectrofe" for neasuring direct
current (DC) potential shifts were placed in the
feigmdlaFortite D@}pbtqmral enedsurement)a esfecendenhelecirodetwas fixed

2B rsrRLCERels ehder Bh el By Tiptn8h Ripak®d c.om

\fis6& bbfiltér ﬁéﬂér%ﬂ&%&rﬁtﬁl&:p@ﬁﬁ@ for@fﬁm | Phé K@) éxPosure was
thesi gnal . For otential neasurenent, a

terreingtad: by| Beshipgldho-apening: Wit saline ABeKpIatiagsa iy Piece of
efht‘e? eﬁaﬁ% u<5‘r'1 'tﬁee p%érg%fg bynhal @gFNgnd ﬂf?‘ SHEAtSE \é%;é.og%mtored

on the pariet openl ng
mamtlniﬁbeslb(cstaﬂmgofrorm&/mmmes heferecGSHy ahdueantinginghep to 30

eni t allne and placing a dry piece of filter
dﬁ f?%&Weﬁib ?@r? H@e The CBF and DG potentials were
nmoni t or ed conti nuousl y starting from5 mnutes before
CSD and conti nui ng up n aft

etéaaumn(e—ﬁbamrncqsﬁsaﬂsy foth%goc’é‘% Qg%ﬁpbﬁoﬁehéa*w%%deeplv
t ﬁvetﬁ%é'\tlﬂﬁél%ltg nscahd W?&%@deﬂﬁshwnh PBS and

pentob I'ta transcar y per first wth
atheln vt 4wt pazafeﬁrw:iahxmlerm d’@ﬁ;d%ft&ernpmawomthersupratentorlal

ot el o BT RrAL Bloske Pty HisBbBl, AL syrang! brain

tﬁl@a&§pc§1§tﬂkéd b?dthersrmiahSh@ISame fixativesior 41h. >Zlél16 gerebral dura
h. The cer ebr dura vvas use as a

Heo AR 3% BT corega AiSTOMR MARFUBIERSA g, CORP
Fﬁfm&ﬁt?stélﬂhﬁ‘qiorttﬁé'dbrérﬁkﬂ%rﬁﬁp%ed%eﬁg‘ DI thick cryosections

cryosections on glass slides or 40 mmthick floating
qucglasaslides or éotumthnkafloatlpgﬁahoms vere put witbak eryostat from

]Hﬁ% Iﬁgl?sp tt‘fétyﬁ tb%“ehegg‘g'&&eﬁgg’ with' E&Eroéé 1’5}[34? h and

' Tiq nltro n<coo I'SOpeén ’ane
#fdzen iﬁBEqwidsﬂn&sgan¢oblemt Isopentageu aneﬂyu laditier d?BStvlrmhes and
iﬁcu ons were reacted wth pri mar}/%an ib

ogking sgpNinghatioRate sep Fedated i Bfjmiaty Bntibody
gﬁf?ggg?t\’\ﬁ@ éia‘b%%bﬁrgtf-@%l‘tﬁrmsligbrﬁélmm)atrﬁé GRsa dattions were
incubated with blotlnylated secondary antibody for 2 h (goat anti-rabbit,
Vector Labs, CA) then with avidin-biotin complex for 2 h (ABC Elite Kit,
Vector Labs), and the peroxidase containing avidin-biotin complex was
visualized with 0.05 % Ni-diaminobenzidine (Ni-DAB) and 0.02 % H0..
Finally, the sections were rinsed, air-dried, coverslipped and examined with
a Leica 3000RB microscope. The density of immunoreactivity was
determined from 3-4 sections in each animal (3-4 different microscopic fields

from dura mater).

Following anesthesia (before CSD), a catheter was placed into the right
jugular vein. 0.250 ml of blood was taken through the catheter for baseline
measurement. For time course experiments further samples were taken at
10-15 and 20-25 min following initiation of CSD. Samples were stored in
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Vector Labs, CA) then with avidin-biotin conplex for 2
h (ABC Elite Kit, Vector Labs), and the peroxidase

W@ ovsa9Teng avi di n-bi otin conpl ex was vi sual i zBdr/mP1005/004047

0. 05 % Ni -di am nobenzi dine (N -DAB) and 0.02 % H2Q2.
Finally, the sections were rid’ed, air-dried,

coversli pped and exam ned with a Leica 3000RB

nprepasah fppenterfdebes cgntainingthe prateasé nhibitorssaprotinin (1000

RO Bk ceriadoand: Peflod™ i HEN, Htshitér Mannheim,
Fkraghyl) imiRsdiges) aolﬂbéérﬂf figedlind stored mt—&b °®asr he samples
placed I1nto the rig jugul ar. vein. 0,250

vwgret akidifi e\%wsngﬂﬂlﬂcrr@aea%es@raﬂ%ﬁe%@l&%ét at 6800 g #2020 min.
Rhtanf Wad XEracliy %ﬁtr\eﬁi’gﬁ%sﬁ 'ééFtH@%es (Millipore,

sarrpe were taken at 10-15 an 25 mn fol Ig:
i Watérst Li6). Eluatspwepagoneentrated (slned)aandrqmmmctm IA buffer.

PR Rpheotipri ool fetied Baiels BRTBRIMT GRF FiA jit -

13008, MBadbeehr DigtEibutibmniGmbH) Gacoowaing tomthd at@nyfacturer's
cold centrifuged and stored at -80 0C. The sanpl.es
VIBPEUGHQNS-fied with trifluoroacetic acid and

centrifuged at 6000 g for 20 m n. The supernatant was
extracted with Sep-Pak C-18 cartridges (MIlipore,

Vil evaluesKyvergl galculatehras cowesnty aﬂ%@@ﬂqfdr |d@cr)atmd (SD) and

dﬂéﬁép‘%m%gu%ngl(’%nggén‘ﬁ&ggc CEB E@"’L?@”ﬁ@r‘% the P<0.05

Bevéle nStatisticab uanalpsiGrinds sperfortiety tsinghdStatsDirect statistical
manuf acturer's instructions. All value?vve%y .

TR dINRECRRESn aMQNHh JAPANIVPER i Xzﬁi hdiSing one-way
déﬁaflf%@”&ﬁila%h@ecfxﬁd) eq.‘)drﬁ\é?'g Pbéﬂ-hé&'téé‘i lWas applied for

I cant as the P<O I evel. Statistical analysis
vmgltq@ée tomparsors withst a@@mlrgi@tlpst atistical software.
D fferences anong neans were anal yzed by usi ng one-way
anal ysis of variance (ANOVA). Dunnet's post-hoc test
VWResaltpl i ed for nmultiple conparisons with a control
group. Results

It is shown that SPM 927:
- suppresses cortical spreading depression (Table 1)
- reduces CSD induced release of CGRP in blood over time (Table 2)

Table | SPM 927 suppresses cortical spreading depression, i.e. reduces
the number of direct current (DC) potentials

Group Number of DC
Saline (n = 10) 45+0.6
SPM 927 (3 mg/kg) (n = 10) 42104
SPM 927 (10 mg/kg) (n = 10) 3.3£0.4
SPM 927 (30 mg/kg) (n = 10) 35206
Valproic acid (250 mg/kg) (n = 10) 3.7+£0.3




It is shown that SPM 927: - suppresses corti cal
spreadi ng depression (Table 1) - reduces CSD induced
wo edosase4®f CCRP in blood over time (Table 2) AabER2005/004047

SPM 927 suppresses cortical sgreadl ng depression, i.e.
reduces the nunber of direct-88rrent (DO
potential sTable Il SPM 927 reduces cortical spreading

d€pbkesH SRM 02ZDeducescniticalREpreadingadepnessbwe (CSP) induced
PEGRM relehsbasgiressed asglercent ofibaskelineilevels2during the first
aps enin affecinductidn 66BSH oup Basel i ne 10-15 min 20-25
mn Saline (n =5) 100 0% 150 30% 190 24% SPM 927
(dqsira g9) ("= 5) 100 U% I7CBEetine> | 105 MiA2[ 2025 min
. efn=5)7 oo o ! 30% “90*:24%

(b8 RECPS a0 )
Th 114227 6@131%
th@PM@a?@ngfkg)a@UFé)m qrdl he0 £f 8P6 t|h@2pk el adtlit 12%
r Yalpreictacid (250 may/ka) (a5 or 100 0%ealt nBBit: 8% of dr+ 15%
forms of chronic headache or/and CSD-associ at ed
di sorders.C ains 1. Use.of a conpound having the
FebRelgsioht) 5 R2 Formula (Ib) wherein R is hydrogen,
| ower al kyl, | ower al kenyl, |ower alkynyl, aryl, aryl
| oner al kyl, heterocyclic, heterocyclic |ower alkyl,
L4 r

4, P4l AREASPEI It NS S BLERh o b of acure

smigrairieytferdthe propiyldotiasteaiment loé atigrainevankidioa e greatment of

ot% l[r)fé)r%saompl cr?rtonic headache or/and CSD-associated disorders.

~—+
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o | east one el ectron donating group; R is hydrogen or

| oner al kyl, |ower al kenyl, |ower alkynyl, aryl |ower
wa@bdogh9o7ar yl , heterocyclic |ower al kyl, | ower BEREP2005/004047
het erocyclic, heterocyclic, |ower cycloalkyl | ower

cycl oal kyl |ower alkyl, eactr 3 unsubstituted or
substituted with at Ieast one el ectron donating group
or/and at |east one electron wthdrawi ng group; R2 and
R3 are independently hydro P | ower al kyl, | ower

al kenyl , [ ower al kynyl, a& TRer al kyl | aryl, hal o,
heterocyclic heterocycllc | oner al kyl, Iomer al kyl
heterocyclic, |ower cycloal kyl, | ower cycloalkyl | ower
al ky| Us@of 8 eempaunst bavingthe Farmaland) be unsubsti t ut ed
or substituted with at |east one electron wthdraw ng
group or/and at | east one el ectron donating group; and
wherein heterocyclic in R2 andRRB is furyl, thienyl,
pyrazol yl, pyrrolyl, nethylpyrrolyl |n1dazolyl

i ndol ylI , th| azol yl xapoly th| zol
i soxazol yl, @T‘I‘W‘ﬁ) Ey WI’T¢®|F| pr_ﬁ%m nﬁi1

quinolyl,trlazolyl tetraﬂolyl |squ|n

benzof uryl, benzothlenyl Chorp ol i nyl, 6bnzoxazolyl
tetrahydrofuryl, pyranyl, indaRelyl, purlnyl

i ndol i nyl, pyrazolindinyl, inidazolinyl,

i m dazol i ndi nyl, pyrrolidinyl, furazanyl,

Nmet hyl i ndol yI , nethylfury&nna&{ﬂﬁp2|nyl pyri m di nyl,
pyrazi nyl , pyrldyl epoxy, aziridino, oxetanyl
azetidi nyl or, mhen Nis present in the heterocyclic,
an N-go Eﬂg thereof Zis O S, S(O , NR4, NR6' or PR4
or a chemcal bond; Y is hydrogen, |ower alkyl, aryl,
aryl Rawehydabgm,,IoWewarkyhllaweylalkehyhvé@Wan alkwiryl, andl aryl lower

e S S SR e B0 P B

W th pivereysloaikie ofllewes @ﬁcld@lky‘llt longr gtk pand /Ruis uasubstituted
| east one an electron wt

dra 0] wher e
het er@c&S&qQSt'H&@tVWg‘ §h|?@3h88%\1q4|%° %’:.“ mhﬁ?VHPQIFQOHHd“/a”d at
provi dad: 5h&kietten %r{a‘imgaéreupz is a chemcal bond, or

R: is hydrogen or lower alkyl, lower alkenyl, lower alkynyl, aryl lower
alkyl, aryl, heterocyclic lower alkyl, lower alkyl heterocyclic,
heterocyclic, lower cycloalkyl, lower cycloalkyl lower alkyl, each
unsubstituted or substituted with at least one electron donating group
or/and at least one electron withdrawing group;

R; and R; are independentlylhydrogen, lower alkyl, lower alkenyl, lower
alkynyl, aryl lower alkyl, aryl, halo, heterocyclic, heterocyclic lower alkyl,
lower alkyl heterocyclic, lower cycloalkyl, lower cycloalkyl lower alkyi, or
Z-Y wherein Rz and Rs may be unsubstituted or substituted with at least
one electron withdrawing group or/and at least one electron donating
group; and wherein heterocyclic in Rz and R; is furyl, thienyl, pyrazolyl,
pyrrolyl, methylpyrrolyl, imidazolyl, indolyl, thiazolyl, oxazolyl,
isothiazolyl, isoxazolyl, piperidyl, pyrrolinyl, piperazinyl, quinolyl,
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ZY taken together is NRANRSR7, NRAORS, ONR4AR7, OPRARS,
PRAOR5, SNR4AR7, NR4ASR7, SPRAR5 PR4ASR7, NRAPR5RG,

weRBIRaRI) or N+RSR6R7, NRAC-R5, SCR5, NRAC- ORBCT/EP2005/004047

SC-OR5, NRdNR5- G OR6; OI I ol I ol I ol I ol |

R6' is hydrogen, |ower alkyl-38ower al kenyl, or |ower

al kynyl which may be unsubstituted or substituted with

at | epiaizolyhetetiazolyt, oisow'.xirbdyl atengofgndu beozdthiehyht morpholinyl,

oS ey SR le bRy Vil oot
al kyL{p%yrb%\lﬁ’fduﬁﬂ/lk%ﬂazoﬂhylLWaz@hdel , pyrrsiidiny), Réraz&Byl, N-

ependent |y be unsubsti t uted or
substmeth)’éladQM hmethylfusgk Ryfidaginybt PYHMIGIRYe rRyFRARY!. Pyridyl,

00 O PerbdyArdifling et B\, GzBRURIL o0 demm 95 OBfeseRldn the
unsublsétetadyetic,can Nudnsdeithﬂredfvm th at Ieast one

el ectron withdrawi ng group or/and at |east one
el ectron donating group; R8 i s hydrogen or |ower alkyl,

or arglis 00\ &®S(@)KNR,, NRL bhPRafoyla ¢Henickyborgt;oup may
be unsubstituted or substituted with at |east one

el ectron withdrawi ng group or/and at |east one

el ectyqg HRgheMgIoNer Ukyl2BRYINahyt 1dwér aMA lower alkenyl, lower
alkynyl, halo, heterocyclic, heterocyclic lower alkyl, lower alkyl
heterocyclic and Y may be unsubstituted or substituted with at least
one electron donating group or/and at least one an electron
withdrawing group, wherein heterocyclic has the same meaning as in
R. or Rs and, provided that when Y is halo, Z is a chemical bond, or
ZY taken together is NRiNRsR;, NR;ORs, ONR4R7, OPR4Rs, PR4ORs,
SNR:R7, NR:SR7, SPR4Rs PRsSR7, NR:PRsRs, PRiNRsR7, or N*RsReRy,

NR4C-Rs, S("3R5, NR;C-ORs, SC-ORs, NR{NR:—C-O Re;

|
0

Re is hydrogen, lower alkyl, lower alkenyl, or lower alkynyl which may
be unsubstituted or substituted with at least one electron withdrawing
group or/and at least one electron donating group;

R:, Rs and Rs are independently hydrogen, lower alkyl, aryl, aryl lower
alkyl, lower alkenyl, or lower alkynyl, wherein Rs, Rs and Rs may
independently be unsubstituted or substituted with at least one electron
withdrawing group or/and at least one electron donating group; and

R; is Rs or COOR;s or COR;s, which R; may be unsubstituted or
substituted with at least one electron withdrawing group or/and at least
one electron donating group;
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ais 1-3, or of a pharmaceutically acceptable salt
thereof, for the preparation of a pharnaceuti cal

W@ ooop0ed7to on useful for the prevention, allevietT/BP2005/004047

or/and treatnment of headache or/and painful conditions
associated with or/and caused3®y cortical spreading
depression (CSD). 2. Use according to claim1, wherein
wherei n the headache is chronic headache. 3. Use

according to clains 1 or 2, wherein the headache is
mi gr dRais hydroges erclowedialyl: or andilawer aliyyl.iapd the aryl or alkyl

mnu;@%@ﬁr@gﬁg@ dﬁ%ﬁb?@pﬁ%ﬂf of Wipkietdd g\?fﬂgﬁf‘]eé%ft 1&%&%ctron

m gr e acco to any one ai ns
4, wheitiednawiomg godupRar/amd aRBast ohg dleniron denatingegroup; and
accordlngt ny one of clains 1 to 5 wherein n is 1.

C

0
7. U 40|aﬁ'ang to any one of clains 1 to 6 wherein

at leasd1@ye of R2 and R3 is hydrogen and n is 1. 8.
Use according to any one of clains 1 to 7 wherein Ris
aryl lower alkyl and R is |lower alkyl.9. Use

accorg { aebditaBlelsdionBraier ei n R2 and
R3 ar%% g%ﬁﬂ%%%@aﬁ\ﬁﬁr o%%en, | 'ower al kyl, or ZY; Z
is O NR4 or PR4; Y is hydrogen or |ower alkyl or ZY

i's NRANRSR7. NRACK 4 R :

10, U9b BEc BRI O 8 BramiReriice RomHSSd Ysefl Gor the

and apdvERtion, biledatioh kofandrtredtinedt icf BeaddizheororiaRd; painful
conditions associated with or/and caused by cortical spreading

depression (CSD).

2. Use according to claim 1, wherein wherein the headache is chronic

headache.
3. Use according to claims 1 or 2, wherein the headache is migraine.

4. Use according to claim 3 for the manufacture of a medicament for the

treatment of acute migraine.

5. Use according to any one of claims 1 to 4, wherein one of R, and Rs is

hydrogen.
6. Use according to any one of claims 1 to 5 wherein n is 1.

7. Use according to any one of claims 1 to 6 wherein at least one of R;
and Rs is hydrogen and n is 1.

8. Use according to any one of claims 1 to 7 wherein R is aryl lower alkyl
and R; is lower alkyl.
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Y is hydrogen or lower alkyl; ZY is NRANRSR7, NR4ORS,

ONR4AR7, NRAC-R5 or NRAC-OR5. O O 11. Use according to
w@bk@asm@snwherein R2 is hydrogen and R3 is | owePCEER2005/004047

whi ch may be substituted or unsubstituted with at

| east one el ectron donating yf#®op or/and at |east one

el ectron w thdrawi ng group, NRAOR5, or/and ONR4R7. 12.

Uoe adseadcoglingtachny oné oficims &8 wherewer al kyl

mhlch is ubsti t ut ed, or, substi tuted h h
| ower a?ﬂa%j" argy W/"gﬁi’ g\‘iﬂﬁfﬁﬁ WIIEY' Ogggfo)% ng

R7 argid @I
yl

ar

N 6tepR)y hydrogen or lower alkyl, Ris
[ ower aI kyl', which aryl group may be

unsub¥t$ hmd@@e@rordgwgfawl@rd with at |east one

Slsgcg%‘gorgdﬁw IQR‘@ wﬁg%mR‘%# I's p% nyI s and

is unsubstltuted or substltuted

hal o. . Use

according to any one of clainms 1 to 13 mhereln t he
compound i s

(- 2036 iceBidiAg b LedlAY B-whereim i Vs INyaroguraahdeind R; is lower
O et hyl - N-acetyl - D-seri ne-mf |l uor obenzyl am de;

O net &Ryl Nf&(etyl Dserl ne- p- f | uor obenzyl ani de;

N-ac ODT*HQ yC| nebenzyl am de; D-1, 2- (N,

O di re}%t%] I'hy roxy Im no) - 2- acet am de aceti c acid
benszasrhyIéroan]or lower alkyl;

benz;?‘lzgﬁ? B@“%hotﬂg‘a@h’”a Vﬁﬁﬁé’e@ 'I(il% oﬁgﬁ%

where in the conpound has the Fornuta (I|b) ormJIa
(Md) wherein

11.

12.

13.

14.

Use according to claim 9 wherein R; is hydrogen and R;s is lower alkyl,
which may be substituted or unsubstituted with at least one electron
donating group or/and at least one electron withdrawing group,
NR;ORs, or/and ONRsR;.

Use according to claim 9 wherein R; is lower alkyl which is
unsubstituted or substituted with hydroxy or lower alkoxy, NR4ORs
or/and ONR:R;, wherein R;, Rs and R; are independently hydrogen or
lower alkyl, R is aryl lower alkyl, which aryl group may be unsubstituted
or substituted with at least one electron withdrawing group and R; is

lower alkyl.

Use according to claim 12 wherein aryl is phenyl and is unsubstituted
or substituted with halo.

Use according to any one of claims 1 to 13 wherein the compound is
(R)-2-acetamido-N-benzyl-3-methoxy-propionamide;
O-methyl-N-acetyl-D-serine-m-fluorobenzylamide;
O-methyl-N-acetyl-D-serine-p-fluorobenzylamide;
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Ar is phenyl which is unsubstituted or substituted
wth at | east one halo group; R3 is CH2-Q wherein Q

WO 20050910 al koxy contai ning 1-3 carbon at ons aPdI/BP2005004047

| ower al kyl containing 1-3 carbon atons or of a
phar maceutical |y acceptable s4lt thereof. 16. Use
according to claim 15 wherein Ar is unsubstituted

phenyN-acklyl-Diphengighyciisbgnzglantidens 15 or 16 wherein

halo is fluoro. 18. e according tQ any onge of clains .
15 t P172UNer ei 9'%5‘%%3/' 96}"%8?)518??08¥?'§' kodfetic — acid
cont a(?éHi}Abrﬂid%;Cé‘r bon atons and Ar is unsubstituted

phenyl . 19. Use of any one of clains 1 to 18, wherein

t he ddripdRdmiethylhydraxylrming)2-geetamien aselicagid henzylamide.
formul awherein R is benyzl which is unsubstituted or
substituted with at | east one halo group; R3 is CH

- (5. Wise esfnafy iomel ofvetaimiskbxtp ténwhene ity the Torepduend has the
atons_and R is nethyl or a pharmaceutically
accepﬁ%fﬂ”l“@aégh thereof. 20. Use according to claim19

whi ch i s substantyal | yyeganti opure. 2 1. Use accordi ng

to clainms 19 or 2P V\,heIr_;Ln R is unsubstituted benzyl.

22. Use acgorsiyn to 2 1 wherein halo is
fl uoro. 2Ey'ﬁrQ_Lgpgz’_g\élc_@r'g:£ ngn%gjl:gl aims 19 to 22 wherein
R3 is CH2-Q wherei CJ%is koxy containing 1-3 carbon
atons and R is unsubstituted benzyl. 24. Use according
to any one of clainms 1 to 4, wherein the conpound of
Formula (Ib) is Formula (lib)

(R) - 2- Acet am do- N- benzyl - 3- net hoxypr opi onam de or a
pharmaceutically acceptable salt thereof. 25. Use
accorl@@iR o clai m 24 wherein the conpund is
substantial ly

Ar is phenyl which is unsubstituted or substituted with at least one halo

group;

R; is CH.-Q, wherein Q is lower alkoxy containing 1-3 carbon atoms

and R; is lower alkyl containing 1-3 carbon atoms
or of a pharmaceutically acceptable salt thereof.

16. Use according to claim 15 wherein Ar is unsubstituted phenyl.

17. Use according to claims 15 or 16 wherein halo is fluoro.

18. Use according to any one of claims 15 to 17 wherein R; is CH2>-Q,
wherein Q is alkoxy containing 1-3 carbon atoms and Ar is

unsubstituted phenyl.

19. Use of any one of claims 1 to 18, wherein the compound is in the R
configuration having the formula
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enantiopure. 26. Use according to any one of the
precedi ng clainms, wherein the pharnmaceuti cal

W@ o0p0%4740 on is prepared for treatnment w th doBeFEP{005/004047

t heconpound of at |east 100 ny/ day, preferably of at

| east 200 ng/day, nore preferabfy of at |east 300

ng/ day, nost preferably of at |east 400 ny/day. 27.
Use according to any one of the preceding clains,
wherei n the pharmaceutical conposition is prepared for
treatment with doses of the conpound of at a maxi mnum 6
g/ day, preferably of at a ngsi nu@ 3 g/ day, nore
preferably of at a maxi mum 1 g4ddly and nost preferably

of at a maxi mum 400RmB{Hlag—C2HN ,according to any
one of the preceding clai 1 wherein the
phar maceuti cal conpositi 'R% prepared foigtreatnent

with increasing daily doses until a predeterm ned

dai | ywhereéni s reached which is naintained during the
further treatnent. 29. Use according to any one of the
precedi ng clai nms, wherein the pharnmaceuti cal

CONpPORIi$ ibeRykiswhichngadubstitutédcaf sabstituted Witheatdeastsone halo
per day, preferably two doses per day, nore preferably

in a ¥OHBl e dose per day. 30. Use according to any one

of the preceding clains, wherein the pharmaceuti cal
conposition is prepared for an adm nistration

r esul Ri igCHa &, pvbenein €bis aweraalkexy epntainiogst-gygarbon atoms
(trou%ga azgrjm%t 12 ng/ M (peak), calculated as an

aver a &1/ urality of treated subjects. 3 1. Use
according to any one of the preceding clains, wherein

t he pharnpceutical conpositjon is prepared for
treat%gﬁ?‘wa%ﬁw@ %ggﬁ?@ah}@e?é't Heegdr abl y at | east

two weeks, nore preferably at |east four weeks, nost

preferably at |east ei qht weeks. ) ]
20. Use according to claim 19 which is substantially enantiopure.

21. Use according to claims 19 or 20 wherein R is unsubstituted benzyl.
22. Use according to claims 19 to 21 wherein halo is fluoro.

23. Use according to claims 19 to 22 wherein Rs; is CH2-Q, wherein Q is
alkoxy containing 1-3 carbon atoms and R is unsubstituted benzyl.

24. Use according to any one of claims 1 to 4, wherein the compound of
Formula (Ib) is (R)-2-Acetamido-N-benzyl-3-methoxypropionamide or a
pharmaceutically acceptable salt thereof.

25. Use according to claim 24 wherein the compund is substantially

enantiopure.

26. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for treatment with doses of the



32. Use according to any one of the preceding cl ai s,
wherei n the pharmaceutical conposition is prepared for

wo@e@b/osxdwe ni stration. 33. Use accordi ng to any POEEP{005/004047

the preceding cl ainms, wherein the pharmaceuti cal
conposition conprises a furtH&- active agent for the
prevention, alleviation or/and treatnent of headache

or / andnigeiomss of atleabt diddomdgdsy, [Féferbbly afabiedish@00omg/day,

claim 33 whereipn the phar eutical copposition
compmagspatasehly of SBast St g s bRt Beterabliaf at least 400
dose nt,g)/agy_corrpri sing a first conposition conprising a
conmpound as defined in any of the clains 1 and 5 to 25
and a second conposition for the prevention,

eviali Lang. t a ChRiRE/ abrei
%Da\sos%ci%{&ggdlégsg)r Cée}ﬁ/;orn%;o'irfgﬁg g%%%%ﬁﬁgeﬁgﬂéhy onrgm the
of t Iphapmacediical cohgasitiomhisrprepatdd:fop teeatmeat withadoses of the
conposition js_prepared for .admnistratign i nal s,
36. " GRMRRUNG Bf B 4 B Soolthad; Bréferall of af & Miinum 3
phar ipERptrh6f prefenadh of & hfaximaral efddyand most preferably of
adm ni stration in humans. 37. A pharnaceuti cal

conp& atmaKiwmAAmaEaya) a conpound as defined in

any of the clains 1 and 5 to 25, and (b) a further

active agent for the prevention, alleviation or/and

t28& atUsentacsbrding d toc renyo rohen of CBB- geeceding edlaihsorvdeerein the

38. The pharnmaceutical .conposition r di .l aj .
37 whitermAce RGT et en ST RS Brendredcfop ot Jufl Mifeasing
dose daily "deseEd rirfil g pretibtesinimadiziyt dose Cienpsactety which is
conmpound as defined in any of the clains 1 and 5 to 25

and anaigtained dyrpadhe futherdreatmentr event i on,

alleviation or/and the treatnent of headache or/and

CSD- associ at ed di sorders.

29. Use according to any one of the preceding claims, wherein the

pharmaceutical composition is prepared for treatment in three doses
per day, preferably two doses per day, more preferably in a single dose
per day.

30. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for an administration resuiting
in a plasma concentration of 7 to 8 ug/ml (trough) and 9 to 12 pg/mi
(peak), calculated as an average over a plurality of treated subjects.

31. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for treatment for at least one
week, preferably at least two weeks, more preferably at least four
weeks, most preferably at least eight weeks.

32. Use according to any one of the preceding claims, wherein the
pharmaceutical composition is prepared for oral administration.



10

20

25

WO 2005/099740 PCT/EP2005/004047

33.

34.

35.

36.

37.

38.

-44 -

Use according to any one of the preceding claims, wherein the
pharmaceutical composition comprises a further active agent for the
prevention, alleviation or/and treatment of headache or/and CSD-

associated disorders.

Use according to claim 33 wherein the pharmaceutical composition
comprises a single dose form or comprises a separate dose form
comprising a first composition comprising a compound as defined in
any of the claims 1 and 5 to 25 and a second composition for the
prevention, alleviation or/and the treatment of headache or/and CSD-

associated disorders.

Use according to any one of the preceding claims wherein the
pharmaceutical composition is prepared for administration in mammals.

Use according to claim 35 wherein the pharmaceutical composition is

prepared for administration in humans.

A pharmaceutical composition comprising

(a) a compound as defined in any of the claims 1 and 5 to 25, and

(b) a further active agent for the prevention, alleviation or/and treatment
of headache or/and CSD-associated disorders.

The pharmaceutical composition according to claim 37 which is a single
dose form or comprises a separate dose form comprising a first
composition comprising a compound as defined in any of the claims 1
and 5 to 25 and a second composition for the prevention, alleviation
or/and the treatment of headache or/and CSD-associated disorders.



