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ffecti f ti . The 5:HI2A bt | I d
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~etiology of such nedical conditions as hypertension, thronbosis, mgraine,
vasospasm

BACKGROUND ART

Many disorders and conditions of the central nervous system are influenced

15 by the serotonergic neurotransmitter system. For example, serotonin (5-
hydroxytryptamine; 5-HT) has been implicated in a number of disorders and
conditions that originate in the central nervous system. The serotonin receptors are
divided into seven main classes 5-HT,- 5-HT;. Additionally, the 5-HT, family of
serofonin receptors is subdivided into the 5-HT5, 5-HT,p and 5-HT,c receptor

20  subtypes. For reviews dealing with the classification and finction characteristics of
serotonin receptors, see for_example: Hoyer, D. et al. Pharmacol. Rev, 1994, 46, 157-
203; Saxena, P.R. Pharmacol. Ther. 1995, 66, 339-368; Barnes, N.M. et al.
Neuropharmacol. 1999, 38, 1083-1152; Roth, B.L. et al. Pharmacol. Ther. 1998, 79,
231-257.

25 The 5-HT24 receptor subtype is expressed in the human brain, iﬁcluding
many cortical, limbic, and forebrain regions and is postulated to be involved in the
modulation of higher cognitive and affective functions. The 5-HT:4 receptor subtype
is also expressed on mature blood platelets where it mediates, in part, platelet ’
aggregation, one of the initial steps in the process of vascular thrombosis. Several

30 lines of evidence strongly implicate the 5-HT54 receptor subtype in the etiology of
such medical conditions as hypertension, thrombosis, migraine, vasospasm,

ischemia, depression, anxiety, schizophrenia, obsessive-compulsive disorder, sexual



I schem a, depression, anxiety, schizophrenia, obsessive-conpul sive disorder,
sexual 19 January 2007 2 function disorders, sleep disorders, and eating

di sorders, such as anorexia nervosa. They may further be effective in the

| owering of intraocular pressure and may therefore be beneficial lJanuary 2007
treating glaucoma (cf. T. Mano et at and H Takaneka et at, Invest.

Ophthal nol . Vis Sci. 1995, 36, 719 and 734, respectively). The conpound 5
(+)-a- (2, 3-di met hoxyphenyl ) -1-[ 2- (4-fl uorlophenyl ) - et hyl ] - 4- pi peri di nenet hano
| (al so known as M 100907) has been shown to be a potent antagoni st of
human 5-:  HlZfNoh8SQPR ' rieda.l 8 . The 5-HT2A

recept or subtypgﬁhas (?égé’t%%]e Sglzir?ggéglgelggﬁfgg‘gédt}%épgga%%soﬂg\%e&lﬁq?woﬁ?#ol ogi cal

di sor der s. sUidiey asydhethentiecfeetire ioiixt Inyermgobfintiaoaulsr prasontandenge (di abetic

10 nepbropat o lshimwa, E et al. hroon 1997, 27-229; urinary
i ncont i nencet,ﬂéh?fﬁ%ielﬁed?Bﬁéﬁﬁ%g%ﬂgﬁa'%gmcgﬁé{ggﬂ}g@@ e]tﬁgdﬁﬁré?'r angkaelt nt. J
Urol 2060, af, Bi3dstA3phthstchol CVis o1 4995, 38718 bnd¥34, rhepddiiobly). A0 2ompRidd
303-307). Conpounds_that have an effect on the 5- I-H'ZA receptor nmay therefore

have a £herEhedZScdipwthonyphanyr -2H4-Tuprophenyhretlifl]-dhpipsridinemethanad t hose

menti oned a C Var | | asses, of conpounds have
been di scl ogggm&g}:wg@%ﬁ%%gh%ﬁeeaa@t%%ggo SZ[S'?B?maq:%r exanpl e,
4-aryl - or 4Hhgreeporyilipdesribabm WOOH/18602. hose described in J. Med. Chem
1991, 34, 2477, e harm Bull. 1987 5, 1919-, 20 Biqorg. Md. Chem
Left. 1997, 7, 1@8%&5@“ *%Fwegﬁhﬁlﬁﬁ‘?fbf%gfggeﬂmmé@gw InQ her
conpound cl s 5-.HI2 ntagonists are disclased in WO
0114332, V\oq‘g‘g‘gé‘b%??s%?gﬂ}fg?g%ab%‘%R‘H?E?@%?W@g’é’f’@'ﬁ%%’%ﬁﬁﬁe\@b §51469. A
farther 16 awsplobpdiy;lEeA IdmagRi éital Nefho® DOEF 96,22¢-429; tfveri\- ar al kyl -

pi peri di ne-net hanol derivyatives disclosed in US Patent no._ 5,169,096,
enconpassi néPCOBINANGR 38R RPeXoTiag disbeivee seeThadama 34 ehal Bt raiol 280G goni st s

di scl osed | 7, 41535 RAEAlafagl 9 D01 156, 2002 I 3hR3bA. UseT Ul in the

treatment of a variety of disease states su as anodrexi a nervosa, variant
angi na, Raynaud' Soppewisdshdhavear efifeat on the 5380 p ascrptor tnpp therefors hove, a

fyl ' ) l_ne [ OV e I di : h
ypertonsi o< SR EReda L 8bReafenf Eabb AN st iBi e, * " *°
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INFORMATION DISCLOSURE

Various classes of compounds have been disclosed to act as antagonists at the
5-HT24 receptor. For example, 4-aryl- or 4-heteroarylpiperazines such as those
described in J. Med, Chem. 1991, 34, 2477 , Chem. Pharm, Bull. 1987, 35, 1919-,

20  Bioorg, Med. Chem. Lett. 1997, 7, 1635-1638, and Arch. Pharm. 1995, 328, 659-
666. Other compound classes reported to act as 5-HT,, antagonists are disclosed in
WO 0114332, WO 0004017, WO 0043362, WO 0107434, WO 0107435 and WO
0151469. A further class of 5-HT>4 antagonists is represented by the N-aralkyi-
piperidine-methanol derivatives disclosed in US Patent no. 5,169,096, encompassing

25  M-100907 mentioned above. The class of 5-HT24 antagonists disclosed inU.S. "
Patent 5,169,096 are claimed to be useful in the treatment of a variety of disease
states such as anorexia nervosa, variant angina, Raynaud’s phenomenon, coronary
vasospasms, hypertension, profylactic treatment of migraine, cardiovascular diseases .
such as hypertension, peripheral vascular disease, thrombotic episodes,

30  cardiopulmonary emergencies and arrythmias, and has anesthetic propesties. See also
U.S. paients no. 4,877,798 (fibromyalgia); U.S. Patent no. 4,908,369 (insomnia);
U.S. Patent no. 5,106,855 (glaucoma); U.S, Patent no. 6,004,980 (anxiety, Raynaud’s



30 cardi opul nonary energencies and arrythm as, and has anesthetic

properties. See also U. S. patents no. 4,877,798 (fibronyalgia); U S. Patent
no. 4,908,369 (insomia); U S. Patent no. 5,106,855 (glaucom); U S. Patent
no, 6,004,980 (anxiety, Raynaud's |g January 2007 3 phenonenon, darddecy 2007
anyt hm a; extrapyram dal synptons; drug abuse, anorexia, fibrornyalgia); EP
337136 (treatnent of extrapyram dal side effects associated with

neurol eptic therapy). Psychotic illness such as schi zophrenia and nani a,
anong other indications are disclosed uses for M100907 in U S. Patent no.

5,134,149. T f %Qg&gy. : . | vel opnent al
neur ol ogi calpﬂg‘?og%%gglf ga'}g%% S aééﬁ%%%ﬁ%aﬁ %ﬁ%’ﬁ%ﬁ%%g g%’er activity
di sorder i s firanyagedt Eh3IND36 AtcatinthOof ckirapyrarmidaldidd\dfieo @6sbeiateddvifir odr ugs
t hereof, for the treatnent. of symptons of denentia uch as Al zheiner's
di sease, @snaﬁlfgfqpﬁg : rPW)Mﬁ%g‘B@ﬁm‘fﬁésﬁﬁgj@ e‘ﬂﬁi‘ﬁ%‘%“i‘aﬁaﬁ‘mgf’ Tt reatment
gf G‘ESSSZZ' V%idtiéa%ﬁé ate/d@sclbsBRtsks ot M- POBD07 iR UK. PaleRSRS 51184948 THBRLESH 10 no.

: : . Ketanserin

(3-[ 2- [ 45 ( 4MH100305 e theytroatment pierious deyelopmpgtalneprolqgical disprders such as

) Ui hedi : ’ o . . ket
for " hyper « BTG A Sihd i AACLAAAM MeckdiPls AR AR GWET y a0 Thel 70 '
ket anserin (g oftNiel 0090Z andpddngds tighraufcfonthe trsattiesicdfagmptonts dfiden2@n26 (cf .
% P\E)Fgl ?g: (r)rgulg v siﬁ?}gﬁg?%%’g fifs%aSsF,géL i_gcﬁgs?’e)d in % 8?/%4%'8%1?6 és%%&ﬁ?&f)% (i‘orac d,
met hoxyphe ”Mlﬂgégﬁﬂéﬂtm?%ﬁ&éé&@@&rﬁw&ﬁ&iwr&e@mm) is WisbroSAR U Sk M

M t subi shi , n, 1s a 5-HIZA ant agoni st used for the treatnent of
t hr onboérboho.$618,8241apan and is disclosed in EP 72942 B. The use of

sarpogrel ate for_the treatygnt 1G QAP | ( M tsubishi in
reporte OguiaAd] icap)ds orddt en bii abetic
corrplicatio(rlls (cf. Hotta, N | . C.i l.pvest. .1999, .18, , 199- 207;
Kobor | s, Bypestensiphand Egaisated sy Jaisorgn EP 136658 s B of Eoimmreria R

ant agoni st &%ﬁéﬂﬁﬂiﬁa&ﬂn&% dishised 47 B sor08hemphidstindogd Bbiyi1s, 25

1- pi per azi necar boxam de) has been di scl osed to possess antipsychotic
properties 41H423)as first clainmed by Pharnmacia's subsidiary Ferrosan in the

pat ent DE 029418§%21'E %%;8?&5 ] @E‘%%%“?Je‘% %&%&ﬁﬁ-@ﬁ%&?iﬁ%ﬁtﬂf _(EQ_(ﬁbuse IS

di scl osed in the
methoxyphenyl)ethylJphenoxy]methyl]ethyl] ester, MCI-9042; Anplag™),

Mitsubishi, Japan, is a 5-HT;4 antagonist nsed for the treatment of thromboembolism
in Japan and is disclosed in EP 72942 B. The use of sarpogrelate for the treatment of
20 glancoma is disclosed by Mitsubishi in EP 695545 and by Senju Pharmaceutical in
CA 2144810. Sarpogrelate is also reported to have therapeutic potential in the
treatment of diabetic complications (cf. Hotta, N. et al. Clin, Drug Invest. 1999, 18,
199-207; Kobori, S. et al. Int, Congr. Ser. 2000, 1209, 283-286).
The 5-HT,, antagonist amperozide (4-(4,4-bis(4-ﬂuorophenyl)butyl)-N-efhyl—
25 1-piperazinecarboxamide) has been disclosed to possess antipsychotic properties and
was first claimed by Pharmacia's subsidiary Ferrosan in the patent DE 02941880. Its
use for the treatment of substance abuse is disclosed in the associated patent WO
09216211.
Ajinomoto is developing the 5-HT2 antagonist and platelet aggregation
30  inhibitor, AT-1015 (N-[2-{4-(5H-dibenzo[a,d[cyclohepten-5 -ylidene)piperidino}-
ethyl]-1-formyl-4-pipetidinecarboxamide monchydrochloride monohydrate) for the
potential treatment of thrombotic conditions (cf, European.J ournal of Phatmacology

2001, 433(2-3), 157-162).



09216211. Ajinonmoto i s devel oping the 5-HTZA antagoni st and pl atel et
aggregation 30 inhibitor, AT-1015

(N-[ 2-{ 4- (5H di benzo[ a, d] cycl ohept en- 5-yl i dene) pi peri di no} - 18 January 2007
et hyl)-1-fornyl - 4-pi peri di necar boxam de nonohydr ochl ori de nonohydrate) for
the potential treatnment of thronbotic conditions (cf. European Journal of
Phar macol ogy 2001, 433(2-3), 157-162). %4 g January 2007 4 Senju

Phar maceuti cal s has disclosed a series of 1,5-benzoxa- thiepine derivatives

e.g., nmethyl 7- 0- dr,o-2H 1 enzoxa epi n- 4-
f:ar goxyl at egl in %egﬁ‘ﬁﬂfs\w 8%5&\9/ od asprigs 3?15 E'EI n-S2 receptor
antagoni sts d@l’i‘&’aub@é (wg Ugefhyl 7-&@&10&9—@ dxo22d- 8B Pdro Q- ﬂk%%%tm&fmm 00/ 64441

discloses, inter alla,” a séeries of known 5-HI2A ant'agonists “(e.g., M

100907) for calﬁeXJdﬁéhde3653§ﬂ7éph6}'thhlﬂtﬁ stateskip e serotohindSzgenepier s i nvol vi ng
br onchoconstrgggoélﬁ%w Inv&ﬁ%ﬁéeﬂﬂ%r%g&g%ﬁ%@eg%ﬁgmﬁgnpounds to those of formula

(n) intheﬁ‘? ron are drs Med. Chem 1981, 24,

93-101 and in GBWOééfgﬂzlzdmclb@s Rafet b4l |a%én6§%f’lét%%}ﬂ§~fﬁrgﬁ antagonists
3- pi perazin-1-y] -1 H qui noxal i n- 2 one, 1-me ip

erazin- 1-yl {d.g4 Ml KORE) fomﬂmmmc or prophylacnc treatment of disorders involving

3-(4- net hyl era2| n-.1- -1 H qui noxal i n-2- one, and

3-(I-pi pera?ﬁpﬂ% t’[_l%m{%l met hyl am no) - et hyl ] - 2( 1R) - qui noxal i none.

1- Benzyl - 3- (4- meSéiué stPhdt@aby rdmédcdlﬂfdmﬂﬁumaaﬁbﬂnﬂa@mmpﬁsml osed in
Chem Pharm Bull. 1993, 41, 1832 15 WO 00/ 76984 di scl oses pyrazi nyl

et her corrpoma@thmﬁat dwphaeqwtwédﬁhmé%le%&?’owl and0IRAYA4S722HE | NVENTI ON
Th he h
o ro oceREaynay colhbly b it il AT Rl B 2R FRRPL . P GiN

ptperazm- -yl~ 1H- qumoxalm-z-one, 3-(4-methyl-piperazin-1-yl)-1H-quinoxalin-2-
one, and 3-(1-piperazinyl)-1-{2~(dimethylamino)-ethyl}-2(1 #)-quinoxalinone.
1-Benzyl-3-(4-methyl-piperazin-1-yl}-1H-quinoxalin-2-one is disclosed in Cher.
Pharm. Bull. 1993, 41, 1832-1841.

15 WO 00/76984 discloses pyraziny! ether compounds that bind to the 5-HT>¢ receptor.

SUMMARY OF THE INVENTION

The present invention provides a new class of antagonists of the human

5-HT, receptor of general formula (I):

R°

|
(GH,)n
.

20 ®

wherein

m represents 1 or 2;

nrepresents 0, 1,2, 3, or 4;



R) '"RLRZ 20 wherein mrepresents | or 2; n represents 0, 1, 2, 3, or 4;
laJanuary 2007 5 R is Hor d _6-alkyl, aryl-d-C3-al kyl,

het eroaryl - C - C3-al kyl, 2- hydroxyethyl, nethoxy-C2-C4-al kyl, 1§ January 2007
Cl - C4- al koxycarbonyl, aryl oxy-C2-C3-al kyl, or heteroaryl oxy-C2-Ca-al kyl ;
wherein any aryl or heteroaryl residue maybe substituted with Cl.4-al kyl,
Cl.4- 5 al koxy, Cl4-al kylthio, hal ogen, tgifluoronethyl, trifluoromethoxy or
cyano; R2 and R3 each, independently, represent H or CH3; R4 and R5 each,

i ndependent |y, r.esent_, H, or tQg the ring, to
whi ch carbon at o% ’fﬁg %ﬁ@ﬂﬁﬁﬂaﬁh@dc%rh%ﬁ?wlq@rﬁb% 2 one nucl eus;
and 10 R6 r@?eroar y?l gfemosggs;c,@mog,rm AKxycAboyl, fwﬁoxﬁ@&%%fyyl&h' o,

aryl - NH, aryl, aryl carbonyl het ér'oary
heteroaryl c aetornsgyloxyferCaiakylyheseipl or heteroaryl reS|due al one or as part

of another group, may,, &sﬁé’p Sﬂé% stituted,
one, two, three, four ofg‘ryrl ve %uﬁ&?%ﬁﬁa naywbgﬁ{%)(?g%ﬂém aﬂcryz#tgrably one
or Itwo fs)lr g(in-zhalé;zgp,rcmgaﬂs}flmm,%ﬂugmmmarmhmé,mﬂﬁ&fmnﬂbmylbycg?ﬁgec} Edlfrom
aryl, aryl-Cl. 2- 3 _aryl car eteroary . 2-al kyl ,
het er oaryl car bong‘l d%ﬂ?@hfngeﬂﬁﬂgﬁlﬁaﬁe W@ﬁ 3t hi 0, heteroarylthio,

aryl am no, het er gApyd RFleRg m@é*peﬁderﬁwcﬂ&mkdﬁm hdlckeR; B¥H p%&iﬁg&ﬁéﬁwﬂ

C3. 67cycl oal kyl car bonyl , kanoyl kynyl

C2_6- al kenymermgtqwbxcbn@@oma@ms enays attrshedgfom aH-guinesalisrbems hyl . nitro,
cyano, trif hﬁﬁ%o%‘goxy, t df | uoronet hyl t hi o, Cl.6- al koxy, C _6-al kyI t hi o,
Cl. 6-aryyla di al kyl am no, hydroxy or oxo; wherein any aryl or

het er oatgy! resi dRér@Sesentb atyﬂdmyelﬁt&omyl(ﬁy,mlﬂno heteroarylthio, aryl-NH,
heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl, wherein
any aryl or heteroaryl residue, alone or as part of another group, may
be unsubstituted or substituted. Where substituted, one, two, three, four or
five substituents may be present, preferably one or two for non-halogen

'15 substituents, and are independently selected from aryl, aryl-C;.»-alkyl,
arylcarbonyl, heteroaryl, heteroaryl-Cy.;-alkyl, heteroarylcarbonyl, aryloxy,
heteroaryloxy, arylthio, heteroarylthio, arylamino, heteroarylamino, Cs.6-
cycloalkyl, Cs¢-cycloalkyloxy, Cs.s-cycloalkylcarbonyl, Ci.¢-alkyl, Cps-
alkanoyl, C; ¢-alkynyl, Cy¢-alkenyl, or fluoro-C;.4-alkyloxy, halogen,

20 trifluoromethyl, nitro, cyano, trifluoromethoxy, trifluoromethylthio, C.¢-
alkoxy, Cj.¢-alkylthio, Ci.s-alkylamino, C;.4-dialkylamino, hydroxy or oxo;
wherein

any aryl or heteroaryl residue as substituents on aryl or-
heteroaryl, alone or as part of another group, in turn may be

25 substituted in one, two, three, four or five positions, preferably one,

independently of each other by C;.4-alkyl, Ci4-alkoxy, Cy4-alkylthio,
halogen, trifluoromethyl, trifluoromethoxy, or cyano;
and pharmaceutically acceptable salts , hydrates, geometrical isomers,
tantomers, optical isomers, N-oxides and prodrug forms thereof, with the provisos

3¢ that:
R? and R? are not both CH,
when R!, R, R* and R® are H and R® is H or CHj, then R® is not 3-

pyridyloxy, 6-methyl-2-nitro-3-pyridyloxy, or 2-chloro-3-pyridyloxy;



heteroaryl, alone or as part of another group, in turn maybe 25 substituted
in one, two, three, four or five positions, preferably one, independently

of each other by Cl.4-alkyl, Cl-4-alkoxy, C.4-alkylthio, halogen]gJanuary 2007
trifluoronethyl, trifluoronethoxy, or cyano; and pharmaceutically acceptable
salts, hydrates, geonetrical isoners, tautonmers, optical isoners, N oxides
and prodrug forns thereof, with the provigos 30 that: R2 and R3 are not

both CH3; when R, R2, R4 and R5 are Hand R3is Hor CH3, then R6 is not 3-

pyridyl oxy, 6-methyl-2-nitro-g:pyridy]oxy, or-2-chloro-3-pyridyloxy; 1%
January 2007 6 %_&%?n$h§ ORFYIoLy i I%Fﬁ?’@&?ﬁylmg?‘ﬁwtﬁwy, aryl thio,

het er oar yl t hjr(1-NHar hetea-ANfe4ar oaryl - NH, and the conmpound of formula (1)
is not 1-benzyl-3-(4-methyl-piperazin-Il-yl)-1H quinoxalin-2-one. 5 The
conmpounds of t he thy exepommi of fampl(Disgotd ebepaddrdedethyl-wperazindrd)- 18 somers of
conpounds remg{gﬁ#gqmgy formula (Ib), wherein XI is 0, disclosed in WO
00/ 76984. | n*Case e conpounds of fornmula (1) can be in the formof optical

i soners, 5 the i nviteicompownkpf tikgsestitdnveatiingy b8 vepirded asstiehiralas t he

i ndi vi dual enantiopers as, 1o such, In case the conpounds of fornula (1)
contain gr oufRCTS AT CReNndsEeprepeniod b%%ﬁ’ﬁ‘ﬁ?r&l’)s @’hPWFE% is{Qydiscipsedin on
conprises thgotdirgogeri c forns of the conpounds as well as mxtures
thereof. In case the conpounds of fornmula (1) can be in the form of
geometrical |s i $onseihe compoundsoftfpmmiz@hgsnibs bsthe Hernyebrpticaliismbers,soner s as

b ovi st ndb SR S8 Rser i RSBt Gr e ARSBR T hoorl ApAaER N 1r apy 1 1

a nunbengof sdilsease states. Still another aspect of the invention provides a
phar maceuti cal " cgnposition conprisin conpound according to fornula (1)
above as the act W@SFH@‘QB}PQH’P‘?S@@W“%é%’BW STOWRS Walchyparexgst in

phar maceut i GaltbferRCoRRS A BvéitlohicBipAR thel thut6tRdrid Rfns 8F 48 compounds as
| well as mixtures thereof.

In case the compounds of formula (I) can be in the form of geometrical

15  isomers, the invention compﬁses the geometrical isomers as well as mixtures thereof,

According to another aspect, the invention provides the compounds according
to formula (I) above for use in therapy in a number of disease states.

Still another aspect of the invention provides a pharmaceutical composition
comprising 2 compound according to formula (I) above as the active ingredient,

20  preferably together with a pharmaceutically acceptable carrier and, if desired, other
pharmacologically active agents.

In yet another aspect, the invention provides a method for the treatment of 2
human or animal subject suffering from a serotonin-related disorder or medical
condition, particularly 5-HT2 A receptor-related, such as angina, Raynaud’s

25  phenomenon, intermittent claudication, coronary or peripheral vasospasms,
hypeﬁemion, fibromyalgia, throrbotic illness (including stroke), memory disorders,
such as Alzheimer’s disease; schizophrenia; obsessive-compulsive disorder; mood
disorders; autism; anxiety disorders; depression disorders (including depression with
coexisting diabetes), sexual function disorders, sleep disorders such as insomnia and

30  sleep apnea, pain; substance abuse; extrapyramidal symptonas (€.g., associated with
neuroleptic drug therapy using drugs such as, for exarple, haloperidol and
chlorpromazine); Parkinson’s disease; glaucoma including normal tension glaucoma; -

urinary incontinence including urinary incontinence with co-existing diabetes;



phar macol ogi cal |y active agents. in yet another aspect, the invention
provides a nethod for the treatnent of a human or ani mal subject sufferin
froma serotonin-rel ated di sorder or nedical condition, particulégﬂWR@ A
receptor-related, such as angi na, Raynaud's 25 phenonenon, intermttent,

cl audi cation, coronary or peripheral vasospasnms, hypertension,

fi bronyal gia, thronbotic illness (includyng stroke), nenory disorders, such
as Al zhei mer' s di sease; schizophrenia; obsessive-conpul sive di sorder; nood
di sorders; autism anxiety disorders; depression disorders (including

depr essi on wianhpavsdard postrgendpaisal ket Ylusheephyerichéapnsiriction diserderdamsh ass| eep

di sorders s i mi a, ..pain: nce. abuse;
extrapyranié%@ngéﬁ%pgﬁég g?%&%”%@%@%ﬁ%&éggaﬁt%mﬂggﬁPﬁﬁggﬁk aﬁsﬂﬁetherapy

usi ng drugs estitggdiggder, @homxamehesa bl thietia; didbetinchmplivhtion@rsacies ne) ;

Par ki.nson' s di,sease; gl aucoma | ngluding normal tension glaucoma; - urinary

i ncont i nenc &<PEPARY: BPWﬁ%?%dﬁqﬁﬁﬂﬁMNnence Wi th co-existing diabetes; 1 9
January 2007 7 aBQRE nﬁ&Bﬁ&;
bronchocgnstrictggﬁﬁgﬁggﬁggggg suc%mggﬁqgggﬁﬁ%xgﬁ%’%%ronlGEgE?FPU%tive

pul nonary dihswsesedogeer 4 ¢rj) minced thereof (esgidentifiedasigaeed theraof) ahiefortiier s,

anorexi a nervosa gd buIirﬁé% di.a %&ic o) | icati ons such as nephropathy,
neur opat hy RGP iﬂ%ﬂ%?ﬂvi EIPPHIIS f A1 udes adm nistering to a subject
(e.g., a mammal, a human, a horse, a dog, or a cat) in need thereof (e.g.,
identified as in need thergof) an effective anmount of one or nore conpounds
of formula (1), R6 1 /( l J)n RN  ORA N -NMfCHmMm 2) R3~-NRLRZm 10

wher ei n (CH2)n

R I\II/ o]
BOGN

N

CH,)m

R N‘R‘

&2
@

10  wherein

m represents 1 or 2;
nrepresents 0, 1,2, 3, or 4; '
R!is H or Cy4-alkyl, aryl-C;-Cs-alkyl, heteroaryl-C;-Cs-alkyl, 2-
hydroxyethyl, methoxy-Ca-Cs-alkyl, C;-Cy-alkoxycarbonyl, aryloxy-Cz-Cs-alkyl, or
15 heteroaryloxy-C,-Cs-alkyl; wherein :
any aryl or heieroaryl residue may be substituted with C;4-alkyl, Cy.4-
alkoxy, Cy4-alkylthio, halogen, trifluoromethyl, trifluoromethoxy or cyano;
R?and R? each, independently, represent H or CHs;
R? and R® each, independently, represent H, halogen, methyl, or together with
20  thering, to which carbon étoms they are attached, form a LH-quinoxalin-2-one
nucleus; and
RS represents aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-NH,
heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl; wherein



mrepresents 1 or 2; n represents 0, 1, 2, 3, or 4, R is Hor d{-alkyl,
aryl -d -C3-al kyl, heteroaryl-C -C3-al kyl, 2- hydroxyethyl,

met hoxy- Cz- C4- al kyl , Cl- C4- al koxycar bonyl , aryl oxy- C2- C3-al kyl , orl€ Jasuary 2007
het er oar yl oxy- C2- C3- al kyl ; wherein any aryl or heteroaryl residue nay be
substituted wth CL.4-al kyl, Cl.4- alkoxy, Cl.4-alkylthio, halogen,
trifluoronmethyl, trifluoronmethoxy or cyago, R2 and R3 each, independently,
represent H or CH3; R4 and R5 each, independently, represent H, hal ogen,

met hyl, or together wth 0. the ring,..to which carbon atons they are
attached, forma 1H qﬁ?%%?ﬁ?ﬁq?jezgﬁﬁ]égélﬁl?c?lg%?r aﬁﬁmﬁg@%&%ﬁ{%xxyw oxYy,
het er oaryl oxy, abylhdubstitutealicd saiRtixd Wheredtivdiinbibdl, oné) @we! By, aryl,
aryl ear bonyl , heteroar¥l, or heteroaryl carbonyl; wherein 18 January 2007 8

‘any aryl or het efiyapsuhbstifussisaiay begressat, prefesablynenetor o fraondwlogetoup, . may  be

unsubstituted or b Uh Ry | e ree, four or
five substituent g‘%éng%g{sbr es eﬁﬁ&@%@g@ﬁiﬁge@t&%ﬁmg&t %f'ﬁ;‘?aﬁr%@h- hal ogen
sublst i tgent Is ﬁndxyafadadqyﬁaﬁtem;ﬂeyersaéﬂdgﬁml c {lmlnreﬁirylcarbamiﬂj arsmgxg- ial kyl, 5
aryl carbonyl, heteroaryl, heteroaryl-Cl 2-a ., heteroaryl carbonyl ,
ﬁr %/I oxYy, I hetero ?ngii?xyiﬁvﬁm g?tzlﬁ@"ty Bﬁ;ﬁﬁ%{ﬁ%?ﬁ%ﬁ@\%ﬁw

et eroaryl am no, 1CTCi-Oldaitylo3CE- oYY Cy.6-alkyl, Cye
C3- 6- cycl oal kyl cgﬁ%n X %19%11 al kytlm,gacg-é-wala%gnoyl , ?%?lgrky?fgll .

C2. 6-al kenyl , or ﬂkmmz,@@w,@dsﬁﬂsﬂpylh@lﬂ)@@r?u‘@%@ﬁdﬁ@@&hyl , nitro,

cyano, trifluoro ridJ.u . ' = o

Cl. 6-al kyl thi o, @%?@?gﬁlahﬁﬁb&%%ﬁ%rglﬁﬁ@/?%aﬁ%&%%b@%&&'éoxo; wher ei n
any arylipor het etifiaey IC;sedliydihid, §5.c-alkiyBinido,) €ny-diatkylamiyd, hydroxlyer excpar yl , al one
or as part of another group, in turn may be substituted in one, two, three,
four or five posM'ff8Hs, preferably one, I'S independently of each other by
Cl.4-al kyl, Cl1.4-al koxy, Claydr{lofYiblehbali resitith @0RBstithérté biiypoet hyl,
trifluoronethoxy, or cyano; "and pharnmaceutically acceptable salts ,

hydrates, geonetri cal héteronwt,glone or as part of another group, in turn may be

substituted int one, two, three, four or five positions, preferably one, -

15 independently of each other by Cy4-alkyl, C.s-alkoxy, Ci.4-alkylthio,
halogen, trifluoromethy], trifluoromethoxy, or cyano;
and pharmaceutically acceptable salts , hydrates, geometrical isomers,
tautomers, optical isomers, N-oxides and prodrug forms thereof, with the provisos
that:
20 R? and R are not both CHj,
when R', R%, R* and R® are H and R® is H or CHs, then R® is not 3-
pyridyloxy, 6-methyl-2-nitro-3-pyridyloxy, or 2-chloro-3-pyridyloxy;
when n = 0, then R® is not aryloxy, heteroaryloxy, arylthio, heteroarylthio,
aryl-NH or heteroaryl-NH.

25
" Another aspect of the invention relates to the use of the compounds of

formula (I) for the manufacture of a medicament for the treatment of a serotonin-
related disorder or medical condition, particularly 5-HT2a receptor-related, such as
angina, Raynaud’s phenomenon, intermittent claudication, coronary or peripheral

30  vasospasms, hypertension, fibromyalgia, thtombotic illness (including stroke),
memory disorders, such as Alzheimer’s discase; schizophrenia; obsessive-
compulsive disorder; mood disorders; autism; anxiety disorders; depression disorders

(including depression with coexisting diabetes), sexual function disorders, sleep



tautonmers, optical isoners, Noxides and prodrug forns thereof, with the
provisos that: 20 R2 and R3 are not both CH3; when R1, R2, R4 and R5 are H
and R3 is Hor CH3, then R6 is not 3- pyridyloxy, 18 January 2007
6- met hyl - 2-ni tro- 3-pyridyl oxy, or 2-chloro-3-pyridyloxy; when n = 0, then R6
is not aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-NH
orheteroaryl -NH. 25 Another aspect of the invention relates to the use of

t he conpounds of fornula (1) for the manufacture of a nedicanent for the
treatment of a serotonin- related disorder or medical condition,

parti cul ar | yi®ddF.30ch eximpoonianed sleephpnea, phinpsmibstanegiabisse; GRagappraciidal phenonenon,

hyper t ens orf P RER SR gekie P s PP gy R AR EL FORE),  rerrory
di sorders, deﬁﬁplé,sha%dﬁaﬂﬂbrmﬁ' chldihromasifs); p&mmwa&@'glﬂb&ﬁéﬁhmamgcowpul sive
di sorder; nood disorders; autisny anxiety disorders; depression disorders

(i ncl udi ng deppddensinn glpuoemepusiaty inpeptinerasdnciuding winagaincontinendeaitdi sor der s,
sleep 1 JanL j r 1 j " d sl eep apnea, pain;
subst ancg a%ﬁg’g{s e ?fr&g%tﬁgé‘?néngg‘f‘gasa%%{’%%seﬂ§%4“5§?‘m;*é‘§8§%?at ed with neuroleptic
dr ug t her apyrershomnsiristion diseidemssuch ax astheacang lckronicalbstpestive piilmmnsky

Gl auconm. o haais, SotTHS GRBFrER 0ot 3 B P MYy AR HEOR BN ¢ 5
co- exi sting b@iﬁﬁh@ﬁ&%ti&&mgﬂﬁuﬁ@is sidiChsResHropHRig RS Rdthy Hd relintpRRs.,

bronchoconstriction disorders, such as asthma and chroni ¢ obStructive

pul nonary di seadbe meHiodp delineatsd herein can glsp ingldp thegepafidant Hingstbatdbe s,

anor exi g, ner. : Lmea- .di i i ?ga%%ns such as nephropat hy,
neur opa?ﬂy 5’n@éﬁéﬁ%‘%‘g%@%@ﬁlg%mﬁ?%@gm%e| |1F1de(gl ed herein can al so include
the step of i denFinkaily agnethusitfot weduldtingsSiHl paecdptorifmction i mfaspeceafhent of -t he

af orenenti oned di seases. Finally a nethod for nodul ati ng 5- HT2A recept or
function is ™ %rbect of the invention. This invention features a nethod of

nmeking a corrpounq*hﬁfimfeﬁﬁwrsau&és)amemﬁﬁm%%é@nﬁﬁh@sfﬁﬂnmwm aryl oxy,
het er oar yl oxy, arﬁg_t hi o, heteroarylthio, aryl-NH . .
wherein R® is selected from aryloxy, heteroaryloxXy, arylthio, heteroarylthio, aryl-NH,
15  orheteroaryl-NH,

by reacting a compound of the following formula (IT):

R“‘jINj:o\/(Qggz)n
RN

{CH,)m

Ra/l\rN\Ri
R2

20  wherein
mislor2;
nis1 or2;
X is OH;
R' is H or C-alkyl, aryl-Ci-Cs-alkyl, heteroaryl-Cy-Ca-alkyl, 2-
25 hydroxyethyl, methoxy-Cz-Cy-alkyl, C;-Cy-alkoxycarbonyl, aryloxy-Cz-Cs-alkyl, or
heteroaryloxy-Ca-Ca-alkyl; wherein
any aryl or heteroaryl residue may be substituted with Cy4-alkyl, Ci4-
alkoxy, Cy.s-alkylthio, halogen, trifluoromethyl, triffuoromethoxy or cyano;
R?and R? each, independently, represent H or CH;



15 or heteroaryl-NH, by reacting a conpound of the following fornula (I11):
F2N~o~CXx)n R4 | NNfCHZ mR3NNRI Rz 20 wherein mslor2; nis 1 or 2
Xis OH Rl is Hor C-6-al kkyl, aryl-Cl-C3-al kyl, heteroaryl-CrC3-al kyl, 2

25 hydroxyet hyl, met hoxy- C2- C4-al kyl, Gi - C4-al koxycar bonyl , 18 January 2007
aryl oxy- C2- C3-al kyl, or heteroaryl oxy-C2-C3-al kyl; wherein any aryl or

het eroaryl residue may be substituted with Cl.4-alkyl, C.qg- alkoxy,

Cl 4-al kyl thi o, hal ogen, trifluoronethyl, trifluoronethoxy or cyan; RZ and

R3 each, independently, represent H or d—|3; 1 January 2007 10 R4 and RS

each, independently, represent H  halogen, nethyl, or together with the
ring, to which cBr BahRasashsindrnepdesily, represcahbohalegsnomathyloriopetbsarith- 2- one

nucl eus; w ' ¥n StoBs b n Ma-RnpheRd.ond N @ sol vent.
5 This inve%%’ﬁﬁg? e%?u?%@%ni%g%ﬁb%%elg |ﬁég a ?o?r%éound of
formula (1npcledsgrein R6 is selected fromaryl oxy, heteroaryl oxy, arylthio,
heteroaryl thio, aryl- Nk teroaryl] -NH. arvl . aryl carbonyl, heteroaryl, or
het er oaryl car boni}'ln%{l aﬂfpggléa?ﬁisﬁ'g%%ﬁgdc@}?ﬂ?}&ﬁ@{?ﬂhe?ﬂemf%ﬂ%ﬁ%ng formula (1V),
RAN-Ha" s R, N NThis@riZhtion Rathdk fBhitufdd a midhddlo¥preputi £tdimpound of formula

(), wherein RS is selected from aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-

NH, heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl, by reacting

a compound of the following formmla (IV),

RY SNT N

{CHy)m

N
Ra/'\rN\R1
10 R? , av)
wherein
mislor2;
- Hal is halogen;
15 R! is H or Cy.¢-alkyl, aryl-C;-Cs-alkyl, heteroaryl-C;-Cs-alkyl, 2-

hydroxyethyl, methoxy-C,-Cs-alkyl, C1-Cy-alkoxycarbonyl, aryloxy-C,-Cs-alkyl, or
heteroaryloxy-C,-Ca-alkyl; wherein :
any aryl or heteroaryl residue may be substituted with Ciy-alkyl, Crae
alkoxy, Cy.4-alkylthio, halogen, trifluoromethyl, trifluoromethoxy or cyano;
20 R2and R3 each, independently, represent H or CHj; '

R* and R® each, independently, represent H, halogen, methyl, or together with
the ring, to which carbon atoms they are attached, form a 1H-quinoxalin-2-one
nucleus;

with an alkali metal or alkaline earth metal basic salt to produce a compound

25  of formnla (V),



inis lor2; Hal is halogen; 15 R is H or Cl.6-alkyl, aryl-C-C3-alkyl,

het eroaryl - C1- C3- al kyl, 2- hydroxyet hyl, nethoxy-C2-C4-al kyl,

Cl- C4- al koxycarbonyl, aryl oxy-C2-C3-al kyl, or heteroaryl oxy-C2- C3-al kyl ;

wherein any aryl or heteroaryl residue may be substituted w th Cl4l@Jdaphry 2007

Cl4- al koxy, O _4-alkylthio, halogen, trifluoronethyl, trifluoronethoxy or

cyano; 20 R2 and R3 each, independently, represent Ii or CH3; R4 and RS

each, independently, represent H, hal ogeny nethyl, or together with the

ring, to which carbon atons they are attached, forma 1H qui noxalin-2-one

nucl eus; with an al kalgg metal or alkaline earth nmetal basic salt to produce

a conpound 25 ofRﬁorqgla(§V) 1g January 2007 11 H RSNO* R N N (CHOMV
R3,~yNRL R2 M Wwh slor2; 5 Rl is Hor C-6-alkyl,

aryl -G - C3-al kyl , lerggﬂ Cl-C3-al kyl, 2- hydroxyethyl .

met hoxy- C2- C4- al KR~ 'ETKGkgﬁarbonyl aryl oxy- C2- C3-al kyl, or

het er oar yl oxy- C2- C3- alg%i whepr ek n any aryl or heteroaryl residue nay be

substituted with G .4 yl, C1R4 al koxy, Cl1.4-al kylthio, hal ogen,

trifluoronethyl, trifluoronﬁfhoxy ogxﬁyano 10 R2 and R3 each,

I ndependent |y, represent H or CH3; R4 and RS each, independently,

represent H, hal ogen, nethyl, or together with the ring, to which carbon

atons they are attached, forma 1H qui noxalin-2-one nucl eus;
wherein '

mislor2;

5 R is H or Cy.g-alkyl, aryl-C;-Cs-alkyl, heteroaryl-C-Cs-alkyl, 2-
hydroxyethyl, methoxy-C,-Cy-alkyl, C,-C,-alkoxycarbonyl, aryloxy-C;-Cs-alkyl, or
heteroaryloxy-C,-Cs-alkyl; wherein

any aryl or heteroaryl residue may be substituted with Cy4-alkyl, Cy.4-
alkoxy, Ci4-alkylthio, halogen, triftuoromethyl, trifluoromethoxy or cyano;
10 R?and R® each, independently, represent H or CHj; and
R* and R? each, independently, represent H, halogen, methyl, or together with
the ring, to which carbon atoms they are attached, form a 17-quinoxalin-2-one
nucleus;
followed by N-alkylation of the compound of formmla (V) by reaction with a
15  compound of formula (VI), .
R-CH-(CHa)erY (VD)
wherein
nis0,1,2,3o0r4;
Y is a leaving group; and
20 R® represents aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-NH,
heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl; and
wherein any aryl or heteroaryl residue, alone or as part of another group 1s
unsubstituted or substituted. Where substituied, one, two, three, four or five
substitutents may be present, preferably on or two for non-halogen substituents, and
25  are independently selected from aryl, aryl-C;.p-alkyl, arylcarbonyl, heteroaryl,
heteroaryl-C;.z-alkyl, heteroarylcarbonyl, aryloxy, heteroaryloxy, arylthio,
heteroarylthio, arylamino, heteroarylamino, Cs.¢-cycloalkyl, Cs.6-cycloalkyloxy, Cae-
cycloatkylcarbonyl, Ci.s-alkyl, Ca.-alkanoyl, Ca.¢-alkynyl, Cz.s-alkenyl, or fluoro-



foll owed by N-al kyl ati on of the conpound of forrmula (V) by reaction with a
15 compound of fornmula (VI), R6-CH2-(CH2)n-Y (VI) whereinnis O, 1, 2, 3
or 4, Y is a leaving group; and 20 R6 represents aryloxy, heteroaridJaxyary 2007
arylthio, heteroarylthio, aryl-NH, heteroaryl-NH aryl, arylcarbonyl,
het eroaryl, or heteroaryl carbonyl; and wherein any aryl or heteroaryl
residue, alone or as part of another groyg is unsubstituted or 'substituted.
Where substituted, one, two, thiee, four or five substitutents may be

hal ogen substituents, and 25 are

present, pre@er%&\é 031 r twq,.for non-hg |

i ndependent 1Y% e trflyqromethyl, ndyo, syappatiifluorgmgthoRy.hony| , het eroaryl ,
het er oar yl - GHfldoRnieydyihite (8L Ao, .rba@ﬂiﬁhi et yh e ﬁaﬁ]éfl]ﬁ?f'}ﬂ aryl tbi o,
het er oar yhhi o, ary] am no, tﬁét ero%gga;‘lﬁam no.” Cg%LGI?%yC oélt%lla, o

C3- 6- cycl oallRgraspor o8S: 6- cycl oal kyl carbonyl, C -6-al kyl, C2.6-al kanoyl,

C2. 6-al kynyl , C2-6-al: [ Janu 007 .12 . 4- al kyl oxy,
hal ogen, trifl uor‘ghrfeg%"ﬁw L‘Wll ?{%eftérg%gﬁrggid?er%s%gi%ﬁéto%&g},or hefetoaryt,

tri f 1 uor snetdigretdrias par€af fnothde @xoup, DMtrndb sptidnbilysubSituted ab bivd AThde,

Cl. 4-di al kyl anyno dr oxy or ,0xo; erein any, aryl or heteroaryl residue
as substi tué??ﬁg‘wﬂ?? pé%agg’r‘}/“ﬁe‘t“g‘?lﬁﬁ‘??l y of Sacgl"g?‘%b%dﬁéﬁ‘%ﬁw@ﬂméhot her group,
in turn is aptidaedthiol &, ki B R Omb By REMR o dky, RQAFahd;0Ns, preferably one,
i ndependent I_y%odfmjedach ot her by Ci1-4- %r kyl , 001. 4- gf koxy, =~ Cl4-al kyl thio,

hal ogen, t riinthfpresresof a base b 3 spitebleselventyat anslevajediompematurtae presence of a
base in a suitable solvent at an el evated tenperature. DETAI LED DESCRI PTI ON

OF THE | NVENTI ON 10 Acepedmers R ' V[Sﬁh:j cl ass of
e ﬁﬁEﬁgman %X@ecept@%@s

novel conpounds that bind to the been devel oped.

The conmounds actAdsrdirgCieophdpreseanindeftitnsi Slagdlof hee] Bepeunds HhPKing &S ept or and
may therefore be used for the treatnent of serotonin-related disorders or

medi cal condh¢ MR 5-5ilea FESEPIAF h3p bﬁ“}-ﬁ%’ﬁl@?‘k@éﬁ)f@ﬂp?‘@ﬁ&%@@ TeLedty r st, t he
various’t er N dseids abMB RuAESE SYHPJ) JedePtor APInARILR RS e bl Hsdd6r @BOVE"

treatment of serotonin-related disorders or medical conditions, particularly 5-HT34
receptor-related.

15 First, the Vaﬂoﬁs terms used, separately and in combinations, in the above
definition of the compounds having the general formula (I) will be explained.

The expression "Cy.s alkyl” refers to straight-chained and branched alkyl
groups containing from 1 to 6 carbon atoms. Particular C;.¢ alkyl groups are methyl,
ethyl, n-propyl, isopropyl, tert-butyl, and n-pentyl.

20 Derived expressions such as ”’ Cy.¢ alkoxy” and * C;.6 alkylthio™ are to be

' constructed accordingly. An exemplary C,4-alkoxycarbonyl is tert-butoxycarbonyl.

The expression “Cs.¢ alkenyl” as used herein refers to straight-chained and
branched alkenyl groups containing from 2 to 6 carbon atoms. Typical examples
include vinyl, allyl (2-propenyl), dimethylailyl and butenyl groups.

25 The expression “Cy¢ alkynyl” as used herein refers to straight-chained and
branched alkynyl groups containing from 2 to 6 carbon atoms. Typical examples
include ethynyl and propargyl groups.

The expression “Ca.¢ alkanoyl” as used berein refers to straight-chained and
branched alkanoyl groups containing from 2 to 6 carbon atoms. Typical examples

30  include acetyl, propionyl, n-butanoyl.



definition of the conpounds having the general fornula (1) will be

expl ained. The expression "Cl.6 alkyl" refers to straight-chai ned and
branched al kyl groups containing from1l to 6 carbon atons. Partlcular a6

al kyl groups are methyl, ethyl, n-propyl, isopropyl, tert-butyl, l@danuary2007
n-pentyl. 20 Derived expressions such as " Cl.6 alkoxy" and " Cl.6

al kylthio" are to be constructed accordingly. An exenplary

Cl4- al koxycarbonyl is tert-butoxycarbonyll3 The expression "C2.6 al kenyl" as
used herein refers to straight-chained and branched al kenyl groups

containing from &'}k%x?regﬁ&b@@ Gaéygﬁ}kyﬂ'x.&bﬁ% C%@W ouﬂ)s”é‘dntbﬂﬁng” nyI al kyl

(2- propenyl) di net hyl al | nd "but enyl groups. e expression C2-6

al kynyl " as ma%&céﬂbﬁnﬁ FBmﬂ@ﬂmGﬁrﬂgﬂDalkﬂ@W aggryeloprapohed al kynyl

groups cont t ons. Typlcal exanples i ncl ude
YRy} E90ber . BiRbEE

et hynyl and e expression "C2-6 al kanoyl" as used herein
refers to strai gty tleronten'sis dneabt rdincgea bbbty sdphurpandup hemayelictingg from 2

- but anosl . SIS SeiE s saprlie gialn stee RS RRETIE | of ers 1o

cyclic aI Ky lriz@g)0 y@@sa@ﬁ{@ ning froms3 to 6 carbon atons. Particul ar
C3. 6- cycloalkyl oups_are cyclopropyl, cyclobutyl, cyclopentyl, and
cycl ohexyl . By " B¥t‘exeaisensant Baiggraud, gsnepi Wla%'k%@i?ﬁfo%'ﬂl rgfide, and in

heterocycl | “suﬁéu'ﬂﬁéd ﬂoﬁdﬂ%{ﬁ%c{éﬁt@%& Q?Jh‘é%ﬁg p e u a%do%ﬁfe Lad.ed and

partially saturated heterocyc 0X0" i s neant
that a group, engC‘MiH’L@”mmthedmmipmsme)hqmﬂchnematbgmphysubst|tut ed by oxo
is connected to an exocyclic oxygen atomthrough a doubl € bond. By " MPLC"
i s meantio medi um Phetsurbaie)"(peiudedheranatmereaisayeagtot cihable efamépfoiage as used

herei n, represents .a _r.eagent abl.e s t he course
o o Mot ROl e MEGHR, o RRARNGT HaBSr BitlR inldd @borpiiehld | 0° SOUT D
car bonat e, b@@aﬁ%@bﬁmﬂgmafﬂmﬂf;@tas&ﬁﬁlmwaﬂ@pngim cﬁﬂﬂlatﬂ}‘sodmmar bonate and
cesi um car bgpat.e al i des suc s cesi.um fl uori.de S S su

pot assi um pﬁ&é{h‘?&?@a"ﬂd’?ﬂ%%ﬁ*ﬁtﬁﬁﬂﬁéﬂ%ﬁﬁfﬂﬂﬁ‘t@? n§ : Eﬁ’&?é F‘Eﬁ?‘u hydr ogen
15 phosphat g5 pSy@fex pRRPhaE Gotakiuni KEYdHEeR YRSsBidte Qnd pOEbivih hystogen de, and

pot assi um
15 phosphate; hydroxides such as lithium hydroxide, sodium hydroxide, and potassium

hydroxide; alkoxides such as sodium tert-butoxide, potassium tert-butoxide, and
lithium tert-butoxide; alkylamines such as triethylamine, diisopropylamine, and
diisopropylethylamine; heterocyclic amines such as 4-dimethylaminopyridine, 2,6-
Iutidine, 1-methylimidazole, pyridine; bicyclic amines such as 1,8-
20 dia&‘zabicyclo(4.3.0)undec-‘?-ene; and hydrides such as lithium hydride, sodivm
| hydride, and potassium hydride. The base chosen for a particular conversion depends
on the nature of the starting materials, the solvent or solvents in which the reaction is

conducted, and the temperature at which the reaction is conducted.

The term "aryl" is intended to include aromatic rings (monocyclic or bicyclic)
25  having from 6 to 10 ring carbon atoms, such as phenyl, 1-naphthyl, 2-naphthyl,
1,2,3,4-tetrahydronaphthyl, and indanyl. The aryl group can be linked to the
remainder of the molecule via a carbon atom in any ring.
The term "heteroaryl” means a mono- or bicyclic aromatic ring system, only
one ring need be aromatic, and the said heteroaryl moiety can be linked to the
30  remainder of the molecule via a carbon or nitrogen atom in any ring, and having
from 5 to 10 ring atoms (mono- or bicyclic), in which one or more of the ring atoms

are other than carbon, such as nitrogen, sulphur, oxygen and selenium. Examples of



hydr oxi de; al koxi des such as sodiumtert-butoxide, potassiumtert-butoxide,
and lithiumtert-butoxide; alkylam nes such as triethylam ne,

di'i sopropyl am ne, and diisopropylethyl am ne; heterocyclic am nes HdAu&a§ 2007
4-di net hyl am nopyridine, 2,6- lutidine, 1-nethylim dazole, pyridine;

bi cyclic am nes such as 1,8 20 di azabi cycl o(4. 3.0)undec-7-ene; and hydri des
such as lithiumhydride, sodium hydride,,;and potassium hydride. The base
chosen for a particular conversion depends on the nature of the starting
materials, the_solvent qr solvents .in which the reaction is conducted, and

the tenper at Sy heterogrylbangs fge pyzele.imidazele.dbjpphene.diran;tthiazele, isothiazale,” | s
i ntended to | . Is ' ' | 1 €3 25 havi f
Y endEE o i, S M TR, B g 2 7 o

6 to 10 ring carbon atons,” suc t hyl ,

1, 2, 3, 4- t et r pinydrzineapyransle, triazade, tetchaciy,| chrofitae, iaschkonyany cpeain, heindlineked to t he
remai nder of f.he Le ) rbon .atqomin.anv.ring., The term

"het er oaryl " ﬁ)@gﬁ@%g: %Jh“g‘]-’&él?’ @}tﬁ@ ecc%}oglﬁg,tqugmg g g’\ag]fae’ﬁ?méfﬁ?’y . one ring
need be ay ongidoline, dsdthdolige, trngbthiopltdne Heptofiiren, 2 Y digfdrobenzbfipked to the 30

remai nder of _the | ecul e via a _carbon or nitrogen atomin any ring, and
havi ng from@b?%gg‘m;éﬁ@z%ﬁm 2Hnehmernensy beprisqrarele §.3-bepzagrpibivledd.or more of

the ring at o 0 : bt € oxygen and
sel eni um Exgﬁ%l ﬁi&ggléigéﬁig%%f {/@%’g%ben%%ﬁgﬁ@lﬂgflé%)ggir}wé%aﬁg%m%r e pyrrole,

i m dazol e, t bénzphidaoie,findagnle, 2.81dihydice].4ibsmodioaine) b3-betdndigiolez bRA,4-oxazol e,

R e L o T

qui- noxal ione, niphtigritdine] 3,Aalihyidns-DAHmzidoB,2-5- NaokiAe, 2@udimagelljse, indol e,

i soi ndol e, 5 indoli.ne, isoindaline, benzpthiophene, benzofuran,
2, 3-di hydr ob®FOFaHES: and] gggéﬂ%?ﬂfl?érfﬁ%@ﬁ%&ﬁ-&f 8 P@W%@XWY&WI
benzi soxazol yndis3nhrenAen ikl B¢ fibstintkd 1 oxadi azol e, benzot hi azol e,

2,1, 3-benzot hiadi azol e, 2,1, 3-benzosel enadi azol e, benzi m dazol e, indazole,
2, 3-di hydr o- 1, 4- Hdslegsan inslndes fluogngchlosine.drarniae or wdBedpreferablynfiyatinequi nol i ne,

3. 4. di hyar o- iy 7 ARRARE A Oe o BRI bu R b et OB O i e

and 1, 2, %- t réubstithent.1, 5-a] pyrimidine. If a bicyclic aryl or heteroaryl ring
I's substituted, it,nmay .be bstituted.in ring., Hal ogep includes
fluorine, chlorin ,GT5¥HWW%%&§OY Al apd ﬁ%ﬁ%ﬁ]&%’mﬂ%ﬁ& substitut

(in one or more positions), this appties to aryl and heteroaryl per se as well as to any

combined groups containing ary! or heteroaryl residues, such as heteroaryl-C.3-alkyl
and arylcarbonyl, etc.
20 The term "N-oxides" means that one or more nitrogen atoms, when preseni in
a compound, are in N-oxide form (N—0). |
The term "prodrug forms" means a pharmacologically acceptable derivative,
such as a carbamate or an amide, which derivative is biotransformed in the body to
form the active drug. Reference is made to Goodman and Gilman’s, The
25  Pharmacological basis of Therapeutics, 8 ed., McGraw-Hill, Int. Ed. 1992,
"Biotransformation of Drugs, p. 13-15, and “The Organic Chemistry of Drug Design
and Drug Action” by Richard B. Silverman. Chapter 8, p 352 (Academic Press, Inc.
1992, ISBN 0-12-643730-0).
"Pharmaceutically acceptable" means being useful in preparing a
30 pharmaceutical composition that is generally safe, non-toxic and neither biologically
nor otherwise undesirable and includes being useful for veterinary use as well as

human pharmaceutical use.



chlorine or bromne. Fluorine is a preferred halogen when it is part of R6
as 15 substituent. Were it is stated above that aryl and heteroaryl

resi dues may be substituted (in one or nore positions), this appli&dsnuay 2007
aryl and heteroaryl per se as well as to any conbined groups containing aryl
or heteroaryl residues, such as heteroaryl-G.3-alkyl and arylcarbonyl,

etc. 20 The term "N-oxides" neans that ome or nore nitrogen atons, when
present in a conpound, are in N-oxide form (N->0). The term "prodrug forns"

neans a phar macolQgi . l,e derivatiye, ..such.as a carhamate or an
am dZ, \Mqi ch der iI\g/ﬁ‘a?LI | \%Jéé#lgﬁgf%’t%%pg%é? %aﬂﬁeﬂagﬁlwa#snvghﬁgtuﬂ/e ?}}Sﬂsmfc&lﬂ?ﬁaﬁ%e active
drug.  Ref er apeptable, sBddired above s whitlipdshdss et desircti shathaddlsgisapc ol ogi cal

ba_si s of Thera eu%icg_’fs, 8th edd. .. l\/t:ﬁir,aw— Hll, Int, Ed. .1992, .

" Bi ot r ansf oFEtPoR _SBBFEF&Q‘{ e_p?."ldla@-lilgl?Saéﬁﬁ@@ﬁé"‘@‘ﬁ&ﬁ%%@ﬁ%@?y of Drug
Desi gn  and BisGudedd %r%éals caﬁh%g@ggfeﬁ&mﬂepﬁyum BE{RE, Sifukt stpg (Academ c

Press, Inc. 1992. IS 12-643730-0). "Pharnaceutical |y acceptabl e neans
bei ng uséf ulphospheriesridiasgticnadd shyealiererid malgeaicid.ongogic mbidrmalicaeid, s general |y
saf e, non-t Qi | [: [ . ' iLrabl e and

I ncl udes bei%%gfcuaggl’j 6@5#1{8?‘?‘@%%%“3§r“§%§§5“¥§‘ 8@@%&%&%@%@%&9&0em I cal
use. 18 JanueidytaZéiit/acid, Tittiehaidnbenesit aeid) dsyorbic aeid] aiflversnadticsicidpean sal ts

whi ch are pharpmaceutical Ly _acceptahle,  as defined above, and which possess
the desi redlﬁm%ﬂggﬁ'gé}ydr%&%g\%@wsﬁdt ¥zl ude acid addition
salts formed w t PhoEfRBsfon?REmbAGHGERAS “Reludig batEdt 1Rdtdaxslr 2a&0 chl ori de,
hydr ogen brom de, hydrogen iodide, salfaric acrd, 5 phosphoric acid, acetic

aci d, gll9colother nar-erentienedissbsiarices, afdilives o carrierd maydieipsesset d,  oxal i ¢ aci d,
t ol uenesul phoni Cuw@g] H!nﬂh i L., lﬁ%r' AC succinic acid,
tartaric acid, ci@%ﬂg’yﬁﬂgiﬁggasgﬁﬁzm cgl[aé(:s' ?&ggc%grtbl ﬂé%}l%,g‘!l&foﬁl uor oacetic
acid, iset hiministration df féureleptiv drygs. Thysipjorstinplde b padkinsdhiandikel t he |ike.

The expression "conprising" ns "including but.not limted to." Thus, io0
other - hon: meRRrHETBEisL (L8 Ree oSedpiter BUsG b B g oot Sobf esent
" Ext r apyr anggatiesos Ak ieEia afd oy dRtddiFreddfighs. MY mani f est upon

15 The expressions “N-t-BOC derivative” or “N--BOC intermediate™ as

mentioned in the Exemplary Section, refers to a compound of formula (I) where Rlis
t-butoxycarbonyl (¢-BOC).

Preferred embodiments of the invention are compounds of formula (T)
20 wherein
n=1;
R, R?, R? R*and R each are H; and
RS is phenoxy, where the phenyl ring of the said phenoxy group may be
unsubstituted or substituted. Where substituted, one, two, three; four or five
25  substituents may be present, which may be the same or different, preferably one or
two for non-halogen substituents, Examples of preferred substituents on the said RS
phenoxy group are independently selected from haloger, 2-propenyl, C;-Cs-alkyl,
C;-Cg-alkoxy, trifluoromethyl, phenyl, phenoxy, benzoyl, and Cs~s-cycloalkyl;
wherein any of the phenyl, phenoxy or benzoyl in tuxn may be substituted in one, two
30 or three positions, preferably by halogen, R® may also be substitnted with 2,4,5-
trifluorophenoxy, 3-fluorophenoxy, 4-fluorophenoxy, 2,4-difluorophenoxy, 2,3,4-
trifluorophenoxy, 2-fluoro-4-chlorophenoxy, 4-bromophenoxy, and 2,3-
dichlorophenoxy.



adm ni stration of neurol eptic drugs. The synptons include a

par ki nsoni an-1i ke syndrone wherein the patient experiences mnuscul ar

rigidity and trenors. Sone experience akathesia and acute dystoniIg January 2007
reactions. 15 The expressions "N-t-BOC derivative" or "N-t-BOC internedi ate"
as nentioned in the Exenplary Section, refers to a conpound of fornula (1)
where R is t-butoxycarbonyl (t-BOC). Prigferred enbodi nents of the

i nvention are conpounds of forrmula (1) 20 wherein n=1; R, R2, R3, R4 and
R5 each are H, and R6 is phenoxy, where the phenyl ring of the said phenoxy
group may be unsubstituted or substituted. Where substituted, one, two,

three, four or fiIuenaﬁneBpﬂaﬂﬂeﬂleme(ﬁmmflﬁ%iﬂfdﬁﬁ@ﬁlis,adﬂﬂiﬁéﬁnd@foﬁﬁﬂihe same or
different, preferahly one or two for non-hal ogen substituents. Exanpl es of

preferred s iWHiehts on the said e phenoxy group are independently

sel ected from halgpgen, 2-propenyl, Cl-Cé6-alkyl, C, -C6-alkoxy,
trifluoronethyl henyl phenoxy, benzoyl, and C3-6-cycloal kyl; wherein any
of the pHenyl, pff@ﬁéi@}ﬁt fexyHenGoskylionstraight-chaied -Exbliyl;t ut ed i n one, two 30

or three positlo I en. R6 may al so be substituted with
2,4,5- trifluorop éno’xlfl‘fa%gqgleéor ﬁgn Xy, 4-fl uorophenoxy,

2, 4-di f | uor ophen®dyis 22, Sstzifi‘uowphéﬂobtw ophenoxy, 2-fl uoro-4-chl orophenoxy,
4- br omophenoxy, and 2, 3- di chl orophenoxy. V9 January 2007 16 |In anot her
preferred enbodi nent of the invention is a corrpound of formula (1) in which

n=1, 5 R is ”Emgﬁﬂaﬁhﬁéogéfeﬁé’deﬂodﬁﬁéxﬁbﬂﬂfmﬁ)% g”l"ﬁé‘“@“lfyl R2, R,

R4 and RS each are H, and 4,5-trifluorop enoxy anot her
preferrdd erfblmjlla‘r@hmwhlchhe invention is a compound of to formula (1) in

whi ch n=1; n=1;

RY, R% R®, R* and R® each are H; and
RS is 2-0x0-1,3-benzoxathiol-5 ~yloxy.

15 In yet another preferred embodiment of the invention is a compound of
formula (I) in which
n=0;
R', R? R?, R* and R’ each are H; and
RS is phenyl, where the said phenyl may be substituted with halogen,
20  preferably fluorine, in one, two, three, four or five positions, Even more preferably,

R® represents 2,4,5-trifluorophenyl.

Preferred compounds of the general formuia (I) above are:
o 1-12-(2-fluoro-4-nitrophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone,
25 o 1-{2-[(2-0x0-2H-chromen-7-yl)oxylethyl}-3-(1-piperazinyl)-2(1H)-
' pyraziunone,
s 3-(1-piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyl]-2(1H)-pyrazinone,
o 3-(1-piperazinyl)-1-[2-(2,3,5,6-tetrafluorophenoxy)ethyl]-2(15)-
pyrazinone, |
30 o 1-[2-(2,3,4,5,6-pentafluorophenoxy)ethyl]-3-(1-piperaziny))-2(1H)-
pyrazinone,
s 1-[2-(4-chloro-2-fluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-

pyrazinone,



R, R2, R3, RR and R5 each are Il; and R6 is

2- 0x0- 1, 3-benzoxat hi ol -5-yloxy. 15 In yet another preferred enbodi nent of
the invention is a conpound of fornmula (1) in which n=0; R, R215H8nudr42007
and R5 each are H and R6 is phenyl, where the said phenyl may be
substituted with hal ogen, 20 preferably fluorine, in one, two, three, four
or five positions. Even nore preferably, ;7R6 represents
2,4,5-trifluorophenyl. Preferred corrpounds of the general formula (1) above
are: 1-[2-(2-fluoro i tropheno -3-(1 .

pi per azi Lyl § 20119 lﬁg,?r- 5 ¢ YABPRIenox §e¥l?1ﬁ]t ? ¥ L1pera£myl) -2(1H)-pyrazinone,

1- {2-[ (2- oxo- 2H Ghriq ﬁﬁaé pyrazi none,
3-(1- pi perazinyl)- 11 %G(%gpkﬁﬁ%ﬁogyﬁ%pﬁgﬁgxﬁ%égﬁ% ﬂ%hq i>1/l@l%)ﬁa62| none,

3- (1- pi per azi nyI )0- ]1-!]_22(I(Db@l,zﬁpﬁzole?zvybﬁcy)aﬂwﬂﬁﬁdﬂnp(qraz&njiyl?(]lIQ-( 1H) - pyrazi none,
30 1:[2-(2, 3 %ﬂgnt af | uor ophenoxy) et hyl ] - 3- (1- pi perazinyl )-2(1H)-
pyrazi none, H¥foro-2-f1 uor ophenoxy) et hyl ] - 3- (1- pi perazi nyl )-2(1H)-
pyrazi noge, 18 Janq 32&&?{0 g%ﬂenoxy)ethyl]ﬁ -(1-pt erazmyl)-Z(lH)—pyrazmone,

1-[2-(3- cyanophenoxgzy erazinyl)-2(111) - pyrazi none,

(4-cycl opensyll e{ﬁdkbl)tﬁlomhpﬂ@}’ﬂelh}@] %ékawawmy)?(@mwmtm none,

[ 2-
%g 3 ot hony AR LI et 1| BBt Ak gy " 821 NONe:
12
[2
[2

L

(
(
(
(
-P
(
(

3-

3-n-butyl oxyat(%rwgfeﬁﬁﬁﬁ%tl Iﬁ&ﬁl“tﬂﬂﬁtﬁélﬂﬁhwéthﬁ 19)3 :{zﬁﬁhélone

[1, 1" - bi phen yl oxy) et hy | perazi ny 11) - pyrazi none,
i per azi nyl )‘ 12(325@11@0131@19&3*3 ]ﬂérér{g HIpYpzisgvazi none

2

1

A3 L ohor SPRgaeEA R oo }q@%&%?%%i‘%%ﬁa%%&@%ﬁﬁ%@o&Qﬁ.
o 1-[2-(2,4-difluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
‘s 1-{2-[(2-0%0-1,3-benzoxathiol-5-yloxylethyl}-3-(1-piperazinyl)-2(1H)-
pyrazinone,
e 1-[2-(3-hydroxyphenoxy)ethyl]-3-(1-piperaziny!)-2(1H)-pyrazinone,
15 _ ¢ 3-(1-piperazinyl)-1-[2-(6-quinoxalinyloxy)ethyl]-2(1 H)-pyrazinone,
o 1-{2-[3-(N,N-dimethylamino)phenoxy]ethyl}-3-(1-piperazinyl)-pyrazin-
2(1H)-one,
e 3-(1-piperazinyl)-1-{2-[3-(trifluoromethyl)phenoxylethyl}-2(1H)-
pyrazinone,
20 o 1-[2-(3-fluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
s 1-[2-(3-nitrophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
o 1-[2~(3-benzoylphenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
o 1-[2-(3,5-difluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone, .
e 1-[2-(phenoxy)ethyl}-3-(1-piperazinyl)-2(1H)-pyrazinone,
25 | s 1-{2-(2,6-diflucrophenoxy)sthyl}-3~(1-piperazinyl)-2(1H)-pyrazinone,
. 1-[2-(2-cyanophenoxy)ethyl]-B-(l-piperézinyl)-Z(1H)~pyrazinone,
e 1-[2-(4-trifluoromethylphenoxy)ethyl}-3-(1-piperazinyl)-2(15)-
pyrazinone,
_ e 1-[2-(4-bromophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone,
kI o 12-{4-phenoxy-(phenoxy)}ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
A . 1—[2-(4—ﬂuorophenoxy)ethyl]-3-(1—piperazinyl)—Z(lH)—pyrazinone,
. 1-[2-(4-isopropylphenoxy)ethyl]—S-(1-piperazinyl)—Z(1H)-pyrazinone,



1-[2- (2, 4-di fl uorophenoxy) et hyl ] - 3- (1- pi perazi nyl)-2(111) - pyr azi none,
1-{2-[(2-oxo0-1, 3- benzoxat hi ol -5-yl ) oxy] et hyl }-3-(1-pi perazinyl)-2(111}
pyrazi none, 1-[2-(3-hydroxyphenoxy)ethyl]-3-(1-piperazinyl)-2(111)
pyrazi none, 15 1€ January 2007
3-(1-pi perazinyl)-1-[2-(6-quinoxalinyloxy)ethyl]-2(111)-pyrazinone,
1-{2-[ 3- (N, N-di net hyl am no) phenoxy] et hyl } 3-(1-pi perazinyl)-pyrazin-
2(111) - one,
3-(1-piperazinyl)-1-{2-[3-(trifluoronet hyI ) phenoxy] et hyl ) -2(111) -
pyrazi none, 20 e 1-[2~(2,4,5-trichlorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,

[ 2- (3-fl uorophengxy) et hy|]-3-(1- p| erazin f 2( 11; razi none,

- ( 3- ni t r opheMoXyipe@iystpitu Eﬁﬂ'ﬁé} {Elpg@&lﬂly'z DN ATEIORS,

3 263.2?|VL2?§E&2%%§£%%9%H9 YA AT S N,
henoxy) et ey [1}[23{(4-2HylF Poetok Wphonory (el PYI-sideragagl)-2267)-

6 di fluoro henoxy)ethyl]-S (1- pi perazinyl)-2(111) - pyrazi none,
yanopheﬁ W%yl ] - 3- (1- pi perazinyl )-2(111) pyrazi none,

-trifluorgngt Exb,ﬁfﬁm&&xﬁﬁ@-ﬁk h'tl?ak(nlz-?]o?@%ﬁlﬂ )rsgz pl)- 1§émy1) -pyr aZ' none,

- br onophenoxy) et erazi nyl) ZIl none,
- phenoxy- @ﬂﬁéﬂb&yﬁmmmhyl) -(1-pi perazinyl)-2(111)- pyra2|none

3 TLSS?SBSFBﬂEﬁéﬁ&?ﬁWﬁh PRIy AR o,
(

anua

2007 azinone,
, 4, 5- trlc rophenoxy)eth IL 3- (1- pi perazi nylz 2(1H) - pyr azi none,

Apret hy| t hPoptiédbtfuaromethylphqmox et Grpethylol-pRpragipy i 2 Hine,
met hoxyppﬁgﬁg& i o) ethyl ] -3-(1-piperazinyl)-2(1R)-pyrazinone,

4-al lyl oxy) phenoxy}et hyl]-3-(1-piperazinyl)-2(1H) 5

one, . e 12-(4-bromophenoxy)ethyl]-3-(3-methyl-1-piperazinyl)-2(14)-

-(5, 6,7, 8-tetrahydr o- napht hal en- 2-yl oxy) et hyl ] - 3- (1- pi perazi nyl ) -

(1H) - pyr azi nonePY330P8E: (2 6-di f | uor ophenoxy) et hyl ]-3- (3

nmet hyl - 1- pi per agi pyb xpiehdB)ethyl}-3-(3-methyl-1-piperazinyl)-2( L H)-pyrazinone,
15 o 1-[2-(2,4,5-trifluorophenoxy)ethyl}-3-(3-methyl-1-piperazinyl)-2(1LH)~

-
-
-
-
-(2-
-
-
-{
-
- (
‘
-
- (-
- (
-{

I\Jﬁ I\)I\)I\)NC I\)I\JNI\)I\)I\)NI\)I\)I\)N

1-
1-[
1-[
1-[
1-[
1-[
|-
1-[
1-[
1-[
1-[
1-[
Jan
1-[
1-[
1-[
1-[
pyr
1-[
2

pyrazinone,

o 1-[2-(2,4,5-triftnorophenoxy)ethyl]-3-(1,4-diazepan-1-y)-2(1H)-

pyrazinone,

o 1-[2~(4-flucrophenoxy)ethyl]-3-(1,4-diazepan-1-y1)-2(1H)-pyrazinone,
20 o 1-[2-(4-isopropylphenoxy)ethyl}-3-(1,4-diazepan-1-y1)-2(1H)-pyrazinone,

o 1-[2-(2-methylthiophenoxy)ethyl]-3-(1,4-diazepan-1-y1)-2(1H)-

pyrazinone,

» 1-(2,4,5-trifluorobenzyl)-3-(1-piperazinyl)-2(1H)-pyrazinone,

. 1-[3-(2,4,S-tziﬂuorophenyl)propylj-3-(1-piperazinyl)-Z(lH)—pyrazinone,
25 . 1-(2 3-dihydro—benzo[1,4]dioxin-2—yh1}ethy1)-3~(l—piperazinyl)-Z(lH)—

pyrazinone,

. 3—p1perazm—1-y1-1[2 -(2,4 S-mﬂuoro-phenoxy)—eﬂlyl] -1H-quinoxalin-2-

one,

o 1-[22,4,5-trifluorophenoxy)ethyl]-3-(4-n-butyl-1-piperazinyl)-2(1H)-
30 pyrazinone,

. 1-[2—(2,4,S—hiﬂuorophenoxy)ethyl]-3-[4-(2-methoxysthyl)—1-piperazinyl]—

2(1H)-pyrazinone,



pyrazi none, 10

1-[2-(4-trifluoromnethyl phenoxy)ethyl]- 3- (3-met hyl -1 - pi perazi nyl)-2(1H) -

pyrazi none, 1-[2-(4-bronophenoxy)ethyl]-3-(3-nethyl-I-piperazi nyl¥-JafuibH) 2007
pyrazi none,

1-[ 2- (phenoxy) et hyl ] -3-(3-net hyl -I - pi perazi nyl)-2(1H)-pyrazi none, 15
1-[2-(2,4,5-trifluorophenoxy)ethyl]-3-(31gethyl -1 -piperazinyl)-2(1H)-

yrazi none,

RS i 22 1

(
(4-i sopr opylpheswng) et hyl ] -3- (1, 4-di azepan- yI) 2(1R) - pyrazi none,
(2- nmet hyl t hi ophenox %eth yl]-3-(1,4-di azepan-1-yl)-2(1H)- plyrazi none,
4

(

) -
,5-trifluorbbe @Q@@ﬂfﬁm@kﬂw J-{(orsamppyiyh-piprrisigl)-2(1H)
245tr|fl Jz?%nyl)propyl] 3-(1-pi perazinyl)-2(1H)-pyrazinone, 25
3-di hydr o- benzo[ 1, 4] di oxi n- 2-yl net hyl ) - 3- ( 1- pi per azi nyl ) - 2( 1H) -
zi norse, o 1-{2-[(5-methyl[1,2 4ltriazolo[1,5-a]pyrimidin-7-yl)oxy]ethyl}-3-(1-
perazi n-1-yl rifluoro-phenoxy)-ethyl]-1H qui noxal i n-2- one
2-(2, 4, 5- tr|f|Hb£ﬁf%Fé}Wé}1%(3§*§)é¥Wﬂ°U% (4-n-butyl -1 -pi perazinyl) - 2(1H) -
azi none, 1-[2-(4-C h thyl]-3-(1- -2(1
2-(2,4,5- trlfl.uorop en)g;(lg]? enoxy{)e g] ( (pzpe o)xy(e 8 )a?lln?%el per azi nyl ] -

H) - pyr azi none,® H4-(2mmm3nomutyl]-3 (1—plperazm_yl)-?.(lﬂ)_-pyramnonv,
L2208 5 g R SO Bt B S kit

1-[2- (2,4, 5- 1‘.5 ri fleugt@arinsinexyl@iipibiragn i 41]- SRRy troflndtbpiemsgh)ein- 2( 111) -
razi none,
Iiy{z [ (5-net hyl [P)@ZEJ]'%@H&?B%O[ 1,5-a] pyrimdin-7-yl)oxy]ethyl)-3.-(1-

pi perazinyl)-2(1R) BQXI(f%h%ethyl)plperazw -yl}-1-[2-(2,4,5-triflnorophenoxy)ethyl]-
pyrazin-2(1H)-one, ~
o 3-[4-(2-Phenylethylpiperazin-1-yl}-1-{2-(2,4,5-
15 trifinorophenoxy)ethyilpyrazin-2(1 H)-one, hydrochloride,

pyra
1-[ 2-
1-[ 2-
1-[ 2-
1-[ 2-
1-(2
1-[ 3-
1-(2,
pyra
3- pi
1-[
pyr
1-[
2(1
1-[
p

s 3-(4-Benzylpiperazin-1-y1)-1-[2-(2,4,5-triflucrophenoxy)ethylipyrazin-
2(1H)-one hydrochloride,
s 3-[(2R)-2-methylpiperazin-1-yl]-1-[2-(2,4,5-trifluorophenoxy)ethyl]-
pyrazin-2(1H)-one,
20 . 3-piperazin—1-yl-l~[2-(3-thienj;l)ethyl]pyrazin—2(1H)-one,
3-piperazin-1-yl-1-[2-(2-thienyDethyl]pyrazin-2(1H)-one,
s 1-[2-(1H-indol-3-yl)ethyl]-3-piperazin-1-ylpyrazin-2(1 H)-one,
1-[2-(2,3-dihydro-1,4-benzodioxin-5-yloxy)ethyl}-3-piperazin-1-
ylpyrazin-2(1H)-one,
25 o 1-[2-(phenylthio)ethyl]-3-piperazin-1-ylpyrazin-2(1H)-one,
s 1-(3-ox0-3-phenylpropyl)-3-piperazin-1-ylpyrazin-2(1H)-one, and
¢ 1-[3-(4-fluorophenyl)-3-oxopropyl]-3-piperazin-1-ylpyrazin-2(1H)-one,
and their pharmacologically acceptable salts and solvates.

As mentioned above, the compounds of the present invention are useful for
30 the treatment, including prophylactic treatment, of serotonin-related, especially 5-

HT, A receptor-related, disorders and medical conditions, in 2 human being or in an

animal, including e.g. pets, such as angina; Raynaud’s phenomenon; infermittent



2-(4- Cyanophenoxy)ethyl] 3-(1- pi perazinyl)-2(1B)-pyrazi none,
4-(2,4,5-trifluorophenoxy)butyl]-3-(1-piperazinyl)-2(111)-pyrazinone,
3-(2,

3-[4

—r—r—

- 4.5-trifl uor ophenoxy) propyl ] - 3- (1- pi per azi nyl ) - 2(111) - pyrﬁﬂmﬂgmm
0 - (1- phenyl et hyl ) pi perazin-1-yl]-1-[2-(2,4,5-trifluorophenoxy)ethyl]-
yrazin-2(17) - one,

-[4- (2- phenoxyet hyl ) pi perazin-1-yl]-1-[20(2,4,5-trifl uorophenoxy) et hyl] -
yrazin-2(111)-one, 3-[4-(2-Phenyl ethyl)pi perazin-1-yl]-1-[2-(2,4,5 15

;

|quorophe| h dr.ochl Okl
3- (4-Benzyl p‘f %?%%1:8% %{r&%ﬂr %Z]%e%p %é‘lﬂll E%’r %%ﬁmr?o %&W“] *pyrazi n-
2(111) - one hgebistaitic dllnads, including stroke; memory dlsorders, such as Alzheimer’s disease;

gyr gg :?)n g( ﬁt nyzeﬁg ﬁégozbsesszve-colnpu]sgve ds.sorder in}oiildgslo%)e;so g&t?s%gxy) eLhyl )

3- pi per azi n- &sdﬂiér&* de%refsﬁnﬁ Risefts ﬁ%ﬁﬂh%%ﬂr%ﬁoﬂﬁﬂﬂéb&m&ﬁ?dmbetes, sexual
3-pi perazin-1-yl-1- 2-t hi enyl ) et hyl ['pyrazi n-2(111) -

[2 ( 1LHSi ncﬁunctsmﬁls@@mu sjeep digo mauchaa.mrpb}m ﬂeqp(apnya, Pais;

2- (2,5 o e e e BRCAM AT sSimofis Yo £ Ikt RUREEEIac g

r azin-2(
2- ( phenyl thérapy wdity diug8 sywhps, faz e:mnlﬂw haiwemﬂo]rmlﬂ(clhlbiﬁremlaﬂne),

(3 0xo0- 3- phen py.razj n- 11 one, and
L Ot el ek SR Ret Al bR SR e RiEey 110 one.  and
thei r phar magQinafbfkeliidudEs Sk iR oS@lehss WilfcoSQlistal %@abeﬁé‘é Hakpmaged above,
t he conpounds of the present invention are useful - 30 the treat nent,

i ncl udi ig praog Restaeenopaysabliat fushes; brpucheeassisistion disorderspuchapestimaand 5- HT2A
t | bei i
receptor-re cﬁ}o%fc Jﬂhﬁ fx}égﬁﬁggl@gy HEQAS %Lnfgocﬂghr&éré)@@%hy%s;bd%{eﬁ%n eing or in

an aninal, TnC ng e such as -an onmenon;-
intermtte ntd1sogieﬂsa anm:yxa 260/psa 20 tmllisnia] idizbtticorompdioationa sychoas nephrbptiey, al

vasospasns; on. fibronyal gia; thronbot ic illness, including
~stroke; rrd"t%‘pa’f‘ % fegino %aﬁ@ﬁ as Al zheiner's disease; schizophrenia;
obsessi ve- conmpul 3_ ve disorde

d di d d
depr essi on di sor d&f €™ ?Wﬁﬂf%goﬁegﬁ‘ftéé%P We%%%%&gﬁeéf?mé? Gaab%gsgﬁ' sorsg)r(zal

15 adiagnostic agent.
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PROCESSES FOR PREPARATION

This invention also relates to methods of making compounds of any formulae
delineated herein comprising reacting any one or more of the compounds or formulae
delineated herein including any processes delineated herein.

2.0 In one aspect, the invention is a2 method of making a compound of formula (¥}
delineated herein, The compounds of general formula (I) above may be prepared by,
or in analogy with, conventional methods, and especially according to or in analogy

with the following methods:

. Compounds of formula (I) are prepared by reacting a compound of the
25  siructural formula (1I):

\/(QHz)n
X, I

‘CHz)m

N..R1

2
R (I



5 function disorders; sleep disorders, such as insomia and sl eep apnea,;
pai n; substance abuse; extrapyram dal synptons (e.g., associated with
neurol eptic drug therapy using drugs such as, for exanple, hanpe;%ﬂﬁhm§@%O7
chl orpromazi ne); Parkinson's disease; glaucoma including normal tension

gl aucoma; urinary incontinence including urinary incontinence with
co-existing di abetes; nenopausal 1o and post-nmenopausal hot flushes;
bronchoconstriction disorders, such as asthma and chronic obstructive

pul nonary di sease; eating disorders, such as binge eating disorders,

anor exi a nero5a and bul i nia; diabetic conpl i cati ons such as nephropat hy,
neuropat hy and r efiepRpéitdy or I;he conpounds of the present invention in
radi ol abel l ed form may be used as 15 a di agnostic agent. PROCESSES FOR
PREPARATI ON Thi s?fi¥@FESdPTa4 so rel ates to methods of maki ng compounds of
any formul ae dekqugﬁ gherein conprising reacting any one or nore of the
conpounds or fornygée 5 %Iineated herein including any processes delineated
herein. 20 In onB,RpRGR* apll &R’ iareesrdefind forsfomnute(yod of making a compound of

formula (1) _.del.ingat her ei n he co unds. of netal fornmula (1) above
may be pﬁei)g’rl% th,ﬁmoggr efqﬁlvél?ﬁfst? ?“Wtqui',gl?%%‘gmtle gﬁ ol %@Eﬂi’&%‘}"lam(j )

especi al |y afdMistgobucopditions @flah@OReacibrish 90 @] T5Les0 A THRLRMAGK,: Conmpounds
of formula 1& ari\ pr _?gl?rzef? by reacting a conpound of the 25 structural
formula (11 %-etas8d 3&»5 3172) ferauge ecppporndr formuf(lRz P 15?2 January 2007
21 wherein mrepresents | or 2; n represents | or 2; Xis OH and 5 R,
R2, R3, R4 and R5 are as %efined for formula (1);

R
I/(CHZ)TI
RE:EN o)
P
R* N N/\fc:Hz)m
R® N\R1
R2
10 0
wherein

m tepresents 1 or 2;
n represents 1 or 2;
R', R% R%, R%, R® and n are as defined for formula (I);
15 RS is selected from aryloxy, heteroaryloxy, arylthio, heteroaryithio, aryl-NH,
or ﬁetcrbaryl—NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl; wherein
any ary! or heteroaryl residue, alone or as part of another group, may
be unsubstituted or substituted. Where substituted, one, two, three, four or
five substituents may be present, preferably one or two for non-halogen
20 substituents, and are independently selected from aryl, aryl-Cy.z-alkyl,
arylcarbonyl, heteroaryl, heteroaryl-Ci.;-alkyl, heteroarylcarbonyl, aryloxy,
heteroaryloxy, arylthio, heteroarylthio, arylaniino, heteroarylamino, Cs.6-
cycloalkyl, Cs.¢~cycloalkyloxy, Cs.¢-cycloalkylcarbonyl, Ci.s-alkyl, Cag-
atkanoyl, Cz-¢-allynyl, C; ¢-alkenyl, or fluoro-C;4-alkyloxy, halogen,



with 1 to 10 nolar equivalents of an optionally substituted phenol or

t hi ophenol under M tsunobu conditions (cf. Org. Reactions 1992, 42, 335-656
and Tetrahedron Lett. 1995, 36, 3789-3792) to produce a conpound O Jérmamacd?7
(1): R 1 (CHOh RNO ~/\ NNIiCHZmRINVNRL IRZ 10 (I) wherein m
represents 1 or 2; n represents | or 2; Rl, R2, R3, R4, RS and n are as
defined for fornmula (1); is R6 is selectesl fromaryl oxy, heteroaryl oxy,
arylthio, heteroarylthio, aryl-NH, or heteroaryl-NH aryl, arylcarbonyl,

heteroaryl, or het I X e | _or.het.ergaryl residue,
al one or as part%ﬁﬁﬁwnﬁﬁk@mﬁ%@%ﬂg&ﬁwﬁﬁ ¥%?]§8thggﬁ1§’u i tuted.
Wher e subst i t ut edlkomyeC,.4-allylitid,rGg-allfytanting IC) 4idialleylamins | hividuenytod og®y be

present, preferably qne or two for non-hal ogen 20 substituents, and are
i ndependent |y sel @8 fromaryl, aryl-d2-alkyl, arylcarbonyl, heteroaryl,

heteroaryl -Q 2-al kyl, “het gapatl bR residie b Qbétiee bRAARLY | OXY, -
arylthio, heteroarylthio, arylam no, heteroarylam no, C3-6- cycloal kyl,

C3. 6- cychoal kyl oxy, Chesrasydi dendcyiae parbefappthearoep, in iy maghe6- al kanoy! ,
22 tri1] ueromothyl - ntioiddin oS oepolBle Yickiy B, R endeli V1 Y 2007
Cl. 6- al koxy, Cl. 6- al legdh dther by@l.4&llal, IG | atkony, C\Gralldylthit, Ahlogénanvno, hydr oxy
or oxo; Wwherein any %'rilelmrgﬁnetﬁﬁE erpar letﬂ0§§rj0?‘%§an%§ substituents on aryl or
Typically, the said Mitsunobu reaction is carried out in the presence of diethy!
16  azodicarboxylate (DEAD) or 1,1’-azobis(V,N-dimethylformamide (TMAD),
preferably TMAD, and triphenylphosphine or tri-z-butylphosphine, preferably
triphenylphosphine, in a solvent such as N, N-dimethylformamide (DMF),
dichloromethane or tetrabydrofuran (THF), especially DMF, or in a snitable mixture
of solvents, such as THF:DMF, at -25 to 50 °C, typically at room temperature, for 1-
15 48 hours.
For compounds of formula (T) where R! is H, R! in the corresponding
intermediate of formula (1I) is a svitable protecting group, preferably tert-
butoxycarbonyl (#--BOC) or trityl.
The intermediates of formula (II) may be prepared according to the
20  methodology described in WO 00/76984 and as described in Examples 73-75.
The method described above for producing a compound of formula (I) from a
"compound of formula (IT) may produce a mixture of structural isomers containing the
desired compound of formula (I} according to the current invention and the
corresponding structural isomer of formula (Ib) disclosed in WO 00/76984. The ratio
25 of the two structural isomers may vary depending on the experimental conditions
used. These cornpounds may be conveniently separated by conventional techniques
including chromatography, such as column chromatography on silica gel or
preparative HPLC. The identity of the individual structural isomers may be
established by spectroscopic techniques such as nuclear magnetic resonance (NMR)
30  speciroscopy, including proton and carbon NMR (*H NMR and °C NMR)
spectroscopy, and infrared spectroscopy (R).
Alternatively, the compounds of formula (I) can also be prepared by reacting

a compound of formula (IV),



5 heteroaryl, alone or as part of another group, in tammy be substituted
in one or nore positions, preferably one, independently of each other by
Cl4-al kyl, Cl.4-al koxy, Cl.4-alkylthio, halogen, trifluoronethyl,1gkmumy2007
trifluoronethoxy, or cyano. Typically, the said Mtsunobu reaction is
carried out in the presence of diethyl to azodicarboxylate (DEAD) or

1,1 -azobi s(N, N-di net hyl f ormam de (TMAD) 23 preferably TMAD, and

tri phenyl phosphi ne or tri-n-butyl phosphine, preferably triphenyl phosphine,
in a solvent such as N, N-di net hyl forrnam de (DMF), dichl oronet hane or '
tetrahydrofuran (THF), especially DMF, or in a suitable m xture of

sol vents, such aR{HF; Hatt -25 to 50 C, typically at roomtenperature,

for 1- 15 48 hours. Jror Iconpounds of formula (1) where Rl is H Win the
correspondi ng i f f formula (11) is a suitable protecting group,
preferably tert- "butoxyca on)f@Hé)mBOC) or trityl. The intermedi ates of
formula (11) may be pr Ncgprding to the 20 net hodol ogy described in WO
00/ 76984 and as described i n,Exanpl es 73-75. The net hod descri bed above for
produci ng a conpound of for Rl a (1) @vpn1a conpound of forrmula (I1) may
produce a m xture of structural isonmers containing the desired conmpound of
formula (1) waefiding to the current invention and the correspondi ng
structural isoner of fornmula (I1b) disclosed in WD 00/ 76984. The ratio 25 of
the two structur&1ils¥@rs may vary dependi ng on the experinental conditions

used. Thgse corrpﬁgﬂg%aﬂ%mm%ye 1 ent|y.separated by conventional
S oy Shlsge

t echni ques includi'ng chr h as col unm chr omat ogr aphy on
silica gel or pRERA REiRfpad®RTare A \@efingd i ifSnvhu@f (1; he i ndi vi dual structural

5
i soners maybe, estahlished .spectroscopi.c techniques such as nucl ear
magnet i c reg’btﬂé‘ﬂ@g‘ 1,@@2}1 Oz)aﬂééngﬁé%‘t‘?‘%%@_éﬂwﬂt 178> VA xisieor erbensts car bon NVR
(LR NMR andeikBGs NI 0PRECOL %@EMME%rﬁﬁ%%%&%irﬁ%ﬁﬁ¥ (IR .
AIternatlveleﬁ/ t he corgpoun s of fornula (1) can al'so be prepared by reacting
¢

a conpound GPMBED.IRA t¢ 99 °C, i pwdnees sonpood ofBmRila V), Han
10

N (CHpm

N\.R']

2
R ) .
wherein m, R', R%, R?, R*, and R® are as defined for formula (I), followed by N-
alkylation of the compound of formula (V) by reaction with a compound of formula
VD,
6
R=CHz-(CH,); Y

H
st:N o
(X
R NN
3

R

15 (VD)
wherein
nis0,1,2,3 or4;
Y is a snitable leaving group such as mesylate, tosylate, chlorine, bromine or
iodine; and
20 R® represents aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-NH,
heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl; wherein
any aryl or heteroaryl residue, alone or as part of another group, may
be wmsubstituted or substituted. Where substituted, one, two, three, four or

five substituents may be presenf, preferably one or two for non-halogen



N (CHZ)m Ra~N,R1 RZ (1Y) wherein mslor2; 5 Hal is halogen, typically
chlorine; and R, R2, R3, R4, and RS are as defined for fornula (1); with an
al kali netal or alkaline earth netal basic salt, eg., a hydroxide ©BJanuary 2007
carbonate such as NaOH or K2CO3, in aqueous nedia, such as water:dinetyl

sul foxide (DVMSO), at 25 to 150 C, to produce a conpound of formula (V), 10
H 5 RAN1'r o~. R + N4CH2)m Ra~N,R1 RZ M wherein m R, R2, R3, R4, and
RS are as defined for formJIa (1), foll owed by N al kyI ation of the conpound

f f | b t f f 5 RB CHz
?CI—lZ?(Nm\J( ?VI(;/) t f;gtfatﬁer#é),%g ep%l%ng‘ un?ﬁ&t%d@géan% h&-&'lag‘y eavi ng group

such as nesyl ate a:j;leaﬂsbﬂjd,ehetﬁbdrw hétero I-em- I}flphetel'oﬁ’ﬂbd}%nﬂ"ﬂylgﬂ R6
represents aryl oxy, heteroaryl ox& aryl't eteroarylthl o, aryrl-
s}

het eroaryl - NH, atipterogyloryary Eﬁ@tﬂih@a prylaming, hh’@t@nd@nmbdéaﬁdoonyl
mmy be unsubstiCOrS Eﬁ‘kﬁt‘éﬁi‘%ﬁ%‘?é‘%ﬁbﬁ“%@m&ﬁ Rk Sl Vo, (hree
four or 5five suldtanbyle b s-abkpmylCopraikmyt, or ﬂnc&bﬂzahﬂwlwnygahajogmy\o f or
non-hal ogen | RJ WHE %me%yz nitro, cyano, triflioromethoxy, triflnoromethylthio, C;.6-
alkoxy, Cy.¢-alkylthio, Ci.g-alkylamino, Cy4-dialkylamino, hydroxy or oxo-;
wherein
any aryl or heteroaryl residue as substituents on aryl or
10 heteroaryl, alone or as part of another group, in turn may be
substituted in one or more postions, preferably one, independently of
each other by C;4-alkyl, C;.4-alkoxy, C4-alkylthio, halogen,
trifluoromethyl, trifluoromethoxy, or cyano;
typically in the presence of a base such as an alkali metal hydride, such as sodium
15  hydride, or sodium or potassium fersbutoxide (-BuONa or -BuOK), or potassium
carbonate or caesium carbonate or the like in a suitable solvent such as THF,
dioxane, diglyme, 1,2-dimethoxyethane, DMF, DMSO, or acetonitrile, suitably at an
elevated temperature, typically the reflux temperature of the solvent employed. The
said N-alkylation reaction may be carried out in the presence of sodium iodide or
20  potassium iodide in cases where Y in formula (VI) is other than iodine,

For compounds of formula (I) where R} is H, R! in the intermediate of ’
formula (V) is a suitable protecting group, preferably fert-butoxycarbonyl (¢-BOC) or
trityl.

'I‘hé intermediates of formula (IV) may be prepared according to the

25  methodology described in WO 00/76984 and as described in Example 54, Step 1, and
Example 55, Step 1.

‘When R! is a nitrogen protecting group, such as fers-butoxycarbonyl (--BOC) |
or trityl, the subsequent N-deprotection is carried out by conventional methods such
as those described in Protective Groups in Organic Synthesis, John Wiley & Sons,

30 1991

An obtained compound of formula (I) above may be converted to another

compound of formula () by methods well known in the art. Different groups may be



24 substituents, and are independently selected fromaryl, aryl-Cl2-alkyl,
aryl carbonyl, heteroaryl, heteroaryl-d.2-al kyl, heteroayl carbonyl, aryl oxy,
het eroaryl oxy, arylthio, heteroarylthio, arylamno, heteroarylam ni¥ JaG8ar§2007
cycl oal kyl, C3.6-cycl oal kyl oxy, C3.6-cycl oal kyl carbonyl, Cl_6-alkyl, C2-6 5
al kanoyl , C2.6-al kynyl, C2.6-al kenyl, or fluoro-C24-al kyl oxy, hal ogen,
trifluoronmethyl, nitro, cyano, trifluorosgethoxy, trifluoronethylthio, Cl.6-
al koxy, Cl.6-alkylthio, G -6- aI kyl am no, Cl4-di al kyl am no, hydroxy or 0Xo;

hot er oary1 . FESH S oy et HER gp B ol O TR ARyl mins 1t ut ec

in one or wme&hmsieg@msd iERnglesD, St TR Exhiipie 58 8ieN2; dnd Hxapplb sher by
Cl. 4-al kyl , - Cl1. 4- al koxy, Cl1.4-al kylthio, halogen, "~ trifluoronethyl,

trifluoronmethoxy, T chMARAs uéeaﬁhﬁeédbxvé-&eshﬁ&deyﬁﬁafmuﬁénﬁ hme%ish as an
al kali met al hydrlde such as sodium 15 hydride, or sodi um or potassium

tert- but oxi deamplepsairents reagenty CRplysis profgetingaronp and depsotestieg gouE aesi um

car bonat or t [ e, diglyne,
172 a med hoyApeiR e st b e ity S o GRSl ot A", G2 2

t enper at ur e, beforp brafidr yhet daps dedokibed spevifieslhtherain,ab atﬂctmrsmbve:nmablapl oyed. The
said N-al kyl atjon reacti.on /ma C ed o Ln rese odi um

i odi de or ZO’I‘st‘ftﬁ’ﬁsgrﬁ'fﬂsll%Bﬁdﬂremﬁ %Fgalé(sahﬂ}’fé ef“ﬁ‘}ftﬂi‘%‘r"%ﬂ ‘?S\ﬂ )anyg ot her than
i odi ne. For (goraR@uUREJeltibéDibdvl andit aaltvmﬁﬁseoﬁomp%sﬂonﬁiaaﬂ iRcibdiemé Nt er nedi at e
of formula (V) is_a suitable protectlng group, preferably

tert-but oxy@ﬁﬂlﬂ@% o thepealf fgm ngh)tlpn, VRFeus syrheteepnitaay bﬁperf@rrmﬂ a (1Vv)

may be ep a@%ﬁ ) ,g@ﬁd &EE% 76984 and
as descﬁ{) begﬁ a’r%%?éqﬁ%}f%%&%%r% glan %% ?fm i, ﬁﬁ&e&@c&%%&ﬂ/ is a
ni trogen pratapsbimaioys endproteotity greup mnﬂw&ulbgmw(«pmtmmy land ﬂelm&)uonbr trityl,
t he subsequent deprotection i.g carrie C entJ onal t hods such
as those deélé?ff‘u-&fyﬁ SSi7ipy ARplic ?7@ © EQTRATS: g #{5%‘@? ]lﬁ‘?é’f“s‘ Wley &
tSOHS t ﬁO 1984 incfieOfk atagfle, m@w&ﬁbmmfmw&a drdn)pramy@e ORyxkie converted
o anot her
Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts, Protective
15 Groups in Organic Synthesis, 3™ Ed., John Wiley and Sons (1999); L. Fieser and M.
Fieser, Fieser and Fieser's Reagenis for Organic Synthesis, John Wiley and Sons

(1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John

Wiley and Sons (1995) and subsequent editions thereof.

‘The process that is described above may be carried out to give a compound of

- 20 the invention in the form of a free base or as an acid addition salt. A
phéxmaceutically acceptable acid addition salt may be obtained by dissolving the free
base in a suitable organic solvent and treating the solution with an acid, in
accordance with conventional procedures for preparing acid addition salts from base
compounds, Examples of addition salt forming acids are maleic acid, malic acid,
25  fumaric acid, succinic acid, methanesulfonic acid, acetic acid, oxalic acid, benzoic

acid, hydrochloric acid, sulphuric acid, phosphoric acid, and the like.

The compounds of formula (I) may possess one or more chiral carbon atoms,
and they may therefore be obtained in the form of optical isomers, e.g. as a pure
enantiomer, or as a mixture of enantiomers (racemats) or as a mixture containing

30  diastereomers. The separation of mixtures of optical isomers to obtain pure

enantiomers is well known in the art and may, for example, be achieved by fractional



conpound of forrmula (1) by nethods well known in the art. Different groups
may be |7? January 2007 25 introduced, such as Cl.6-alkyl groups for RL in
the formula (I). The conditions may be those described in Exanpl e 52, Step
2: Exanple 53, Step 2; and Exanples 60-63. The chenicals used in Khlanuary 2007
above-descri bed synthetic routes may include, for exanple, solvents,
reagents, catalysts, protecting group and deprotecting group 5 agents. The
nmet hods descri bed above nay al so additiortal |y include steps, either before
or after the steps described specifically herein, to add or renove suitable
protecting cconpounds of
any of t heg(tgrg%t%uﬂlzég{abngggglsﬁ Y2 Hﬂ)ﬁdg]\%&&l%é&ﬁﬂag%ﬁy%}%ﬁ%ﬁ %%gfaﬁ%om tions that
i ncl ude the wv@np@mnmgmnﬂcemgnm salt forms. In addition, various synthetic

st eps maybe perf e._seguence t he
desired conpoundgfﬂgeégc%sgaérb’l Cﬁ%@hﬁt@{@?% PF‘%&%‘}&% 1%‘?’@‘% ﬁbﬁ‘?ﬂgfﬁiﬁt. ng group
met hodol ogi ege (emmttmmwmpdie@mpmﬂ&cmm withgid preparBticiyeRneemzi ng
appllcable co oun s of the fornula (1) are known in the art and include,

for exanp st:lescrl bed in R Larock, Conprehensive O ganic

T ans of mat ons, ﬁ(@k&o?&@cb%hﬁrtﬁeﬁé%%%wenﬂoﬁ\/m& 800k nmtzg

Protective 15 Groups in Organic Synthesis Wile and Sons
(1999); L. Ftheﬁcgm @frﬁpemasesweﬁﬁrmﬂm@s@logmuy moaﬁeblesclﬂmgehe bropght Or gani ¢

Synt hesi s, 4 En | opedi a
of "Reagent s PR sufiEXaIBRE IR soch b9 Sekpoocif by oF MGk nie Sl T AARNE
subsequent @rﬂyl adnﬂmhthﬂ&romt thellile, maac@ﬂalcbhath abcepttd phednpeeutidabve may be
carried out to |ve }9‘ und of 20 the invention.,in the formof a free
base or Ys aﬂt"%? aﬁﬁ pggr,qzagsqqca WmPﬁFF&P?Fe?&B?IB%nSé? @F*‘é‘@@@ﬁ’f‘ SoRRrisgci d

addi tion salf, dfRyiRCantn@ b cbivp &hﬂ§ Q{‘ﬂ)krﬂﬂlatﬁz% zis%&ﬁatlo@t%ﬁt tdinghiiBidl L abl e

organi ¢ solvent and treating the solution w an acid, in accordance with

convent i onal thmﬂﬁﬂs' aﬁ@pfablfev@mqr mpterigisdorAieats, o8 axawelbknavaningbs e

conmpounds. lﬁgpg r e Akl malic
acid, 25 fUITB.I’I c aC| g‘j succl c acl %teﬁ:ﬂ (Epﬁgal%%glﬁ #& acl c}glface ag’ aci d,
oxal i ¢ aci d,pefratenoous, smutdnedwdr parbhteral sinsinistigtionysyoh us: water gelatin lgmmphori ¢
acid, and the like. Qun of . f sgess. one or nore
chiral dar bcfﬁabé‘t%‘i‘réac-[osﬁn‘ﬂmf t ?/e‘feHB é?’ﬁ@hb%}dﬂﬁ’t é‘i"”{’g‘cg %e f or m of

optical i sorglctum BydtogedSphdsphiate; ma@hdhiin ﬁﬁﬁﬁte t@lwaScallofdak kilieéh @bxi@eant i oners
(racemate) or as a m xture containi n%
and the like. Snch compositions may also contain other pharimacologically active

agents, and conventional additives, such as stabilizers, wetting agents, emulsifiers,
flavoring agents, buffers, and the like.

20 The compositions according to the invention can e.g. be made up in solid or
liquid form for oral administration, such as tablets, pills, capsules, powders, syrups,
elixirs, dispersable granules, cachets, suppositories and the like, in the form of sterile
solutions, suspensions or emulsions for parenteral administration, sprays, e.g. a nasal
spray, transdermal preparations, e.g. patches, and the like.

25 As mentioned above, the compounds of the invention may be used for the
treatment of serotonin-related, especially 5-HT, , receptor-related, disorders and
medical conditions in a human being or an animal, such as angina, Raynaud’s
phenomenon, intermittent clandication, coronary or peripheral vasospasms,
hypertension, fibromyalgia, thrombotic illness (including stroke), memory disorders,

30 such as Alzheimer’s disease; schizophrenia; obsessive-compulsive disorder; mood
disorders; autism; anxiety disorders; depression disorders (including depression with
coexisting diabetes), sexual function disorders, sleep disorders, such as insomnia and

slesp apnea, pain; substance abuse; exirapyramidal symptoms (€.2., associated with



30 di astereoners. The separation of m xtures of optical isonmers to obtain
pure enantioners is well known in the art and may, for exanple, ach| %9
by fractional 1% January 2007 26 crystallization of salts with o 320
active (chiral) acids or by chromatographic separation on chiral coI ums.
The necessary starting materials for preparing the conpounds of formula (1)
are either known or may be prepared in apalogy with the preparation of known
5 conmpounds. In accordance with the present invention, the conpounds of

o L) BBl AR £ P R 09 o2

conposi ti on$hfoq1romhe); ?e:kmson sidigeesst glmmpnﬁmuclmht@zhonmmeagmmglmamﬁ; ration or

the like, " in accqrdance w,t ccept ed, maceut.i cal cedures. Such
phar maceut i MPW&?&?&‘?P?’?‘%?&EQE%E P’g‘i‘% ‘@8“ =k ‘e‘r"r‘r‘?"dﬁm@ &% an
effective anpughahl dnldSosCiBRipatisl Rét ﬂlare@wran&lbaoﬂsﬂmﬁsﬁ 8ibkisOdhckd D
conpati bl e pharnaceuti caI |y acceptabl e car rier materials, or diluents, as

are wel | 5knaeyimgangd ghronigqbs e@amqnayylisease; wnaﬂ;sordrﬁsuqmsémgar organi ¢
or inorganig tlr?é;dlécﬂ‘aérg Jn%i?ex‘?a[‘ﬁeﬁé&h and mﬁxﬁh“d%% éomﬁwaﬁbifisgﬂ
gum ara |cum

par ent er al I'stration, suc gel a

| act ose, m mbphrog&th}am}sumpathglahdrtmepaﬂst arch sodi um starch gl ycol ate,

cal ci um hydrogen phosphate, magnesi um stearate, talcum colloidal silicon
di oxide, and t hchisilﬂmnuSucéiatemmaéthdﬂw&emenabmopigrm &f 08-HT% 5~

phar macol ogi cal I ents,, nd conv t|o “?5 es, ,such as

st abil i zersre%tf’ %é@ﬂfdg F?‘H%‘%Dn P%‘ Hﬁ’? niSiFIRELY s and
the "kge ngi[lﬁ]é‘ct‘(rQﬁpQ%hérm&ﬂSaﬁﬁrﬁﬂi dinble, éliofg,h&déhmﬂhb&ﬂth%ﬂf&t g. be made up
in soli |qurdf’ormfor or al admnlstratlon such as tablets, pills,

capsul es, pefiaeive ameyni gfpne og poxs sestpoyndses pBY: of the frrmwinedescribsd phove,
supposi tor i Qﬁ f&rﬂﬁh{n‘ é%g;?pds oh?ﬁ]a{ REiMathe §$1ﬁ]§ddnﬁs otk bAIPRms SUSPENsi ons

or enuIS|on or pare m ni strati on, ays e.g. a nasal spray,

ansder T 5" PRI gfcdhe A8 Biid S oo 5y 7= above.

ser ot oni n- r ¢itithap) SeHPRCicattyr dutiiATR Ahe ebmphnmtmnérbdmﬂdersl mdamd@csﬂ and -
medi cal cond| ons in.a ani s ,angi na, Raynaud's
phenoneddn, ©f W“‘t &ﬁ“@@f@d’&'ﬁb ?ggg a@@go r@‘eé’?‘e IPE'HQ Vasospasis,

administering to a subject in need thereof an effective amount of one or more

compounds of any of the formulae described above, their salt forms, or compositions

that include the compounds or their salt forms.

The methods delineated herein can also include the step of identifying that the
20 subject is in need of treafment of aforementioned disorders or medical conditions.
The identification can be in the judgment of a subject or a health care professional
and can be a subjective (e.g., opinion) or objective {e.g., measurable by a test or

diagnostic method).

“An effective amount” refers to an amount of a compound that confers a
25  therapeutic effect on the treated subject. The therapeutic effect may be objective (i.e.,
| measuzable by some test or marker) or subjective (i.e., subject gives an indication of
or feels an effect). For clinical use, the compounds of the invention are formulated
into phaﬁnaceutical formulations for oral, rectal, parenteral or other mode of
administration. Usually the amount of active compounds is between 0.1-95% by
30  weight of the preparation, preferably between 0.2-20% by weight in preparations for
parenteral use and preferably between 1 and 50% by weight in preparations for oral

adminisfration.



hypertension, fibromyalgia, thronbotic illness (including stroke), nenory

di sorders, 30 such as Al zhei mer's di sease; schi zophreni a;
obsessi ve- conpul si ve di sorder; nmood disorders; autism anxiety digorders;
depr essi on di sorders (including depression with coexisting di abet&dynuary 2007
sexual function disorders, sleep disorders, such as insomia and sl eep
apnea, pain; substance abuse; extrapyram dal synptons (e.g., associated with
1% January 2007 27 neuroleptic drug thetdapy using drugs such as, for
exanpl e, hal operidol and chlorpronazine); Parkinson's di sease; gl auconma

i ncl uding norMal The BieH e Riivo HbkiAR Y oGP AL AERIWiNG U | nar Y

i ncontinence with co-existing diabetes; nenopausal and poSt-nenopausal hot
fl ushes; br capdnd oorvations facoms slich o, deresamplache mdividuabtenniscraend ofidachni ¢

obstructive pul non [ " N0 di sor ich . inge. .eating

di sorders, é’ﬁ%él’lg%[gﬁi\régr v%ggggnﬂﬁ?%lﬁh?%%%aggéﬁﬁ%&ﬁ%n“r ?qusfi%ﬁg’ﬂgﬁ%h as
nephr opat hy in the wirgeatfisito 4000 metgendpedtaytive Elibstancs) \pedteiably 50abas@mgiper a et hod
of treatnent, or prophylaxis of a 5-HT2A- receptor-rel ated di sorder or

medi cal éondion. The method incl udes adni nisteri ng to 10 a subject (e.g.,
a mammal , a humapn, a hqrse,-a dog, or a cat) in _need thereof an, effective
amount of one or IApfese BYfguotifﬁﬁ!%n‘ﬂfOféPng%WO@ﬁQfﬁ%FWFa@Olﬁég@PiS%Hjcabove,

t hei It f : e o : . ' ‘hei | t
A R o A s e T ey

or nodul ating
(e.g., inhi bpecifiegonpouid amplyehttive mefahaliv istahilityTansl lahgih of sntioniobthetd di sor ders

and nedical 15 cqndi tions, may.he treated with 5- HI.2A ant nist, The
met hod i ncl GEEROM d&ﬁeﬁa g P iaﬁg bP %ge@@b eengfgl f‘%al'ﬁese"ér&ﬁ@%é’@? %%ﬁm'%? ?fecti ve
ago_unt Qf) 0 ?&nﬁi&hﬁﬁbﬂ, rale@fpResiin, dfug@&ﬁbi@itidlinhgwfseﬁdﬁﬂjl aﬂhdeagﬁtidmd ﬁb_ove, |
their salt forns, or conpositions ,that include the conmpounds or their salt
forms. The %F%%%ﬁ%?%%@gémﬂg@%ﬂyal so include the step of
identifying that the 20 sybject is_ in need of treatnment of aforenentioned
di sorders or nedfBaeferasaes ¢itedhsrein, whetherda print pleeionis, cempuigbrepdibiene | udgnent

of ‘a subj eCtsto%?e %ﬁ%ﬁg&%&,a&&é@ﬁxgﬁﬁmﬁm HARRGAIPHE Bkl (e 9.

opi ni on) or obJective (e.g., neasu a test or diagnostic hethod).
"An ef f ect i wehalinging hot lshied to; ebsiracta auigles, jowmals,quibpboations, ey, tgdisesr s a 25
ggfggf?\‘jg ?iin_ éé{l?‘%%&eb%ﬁeé,'&%m%&&@}p%?en§s%id%%€ent fibRcddigiapeutic effect may be

The invention will now be illustrated with the following examples, which

however, are for illustrative purposes are not intended to limit the scope of the

invention.

20 EXAMPLES

General. NMR spectra were recorded on a Bruker DPX 400, Bruker DRX 500, Jeol
270 or on a Varian Unity Inova 400 spectrometer. Column chromatography was
performed on Silica gel 60 (230-400 mesh, E. Merck). The preparative HPLC
purifications were performed on a YMC OPS-AQ CombiPrep column (50 x 20 mm,

35 id, 5 pm particle size, 120 A), using various gradients of acetonitrile-water
containing 0.1% TFA as eluent at a flow rate of 30 mL/min, using a LC/MS Gilson-
Finnigan instrument equipped with Gilson pumps, a Dynamax UV-1 detector and a
Finnigan Mass detector. Analytical reversed-phase HPLC analyses were carried out -
on a ACE C8 column (50 X 4.6 mm) using various gradients of acetonifrile-water,

30 c;mtaining 0.005 M ammonium acetate, at a flow rate of 1 mL/min, using a Waters
ZQ LC-MS setup. “Speed-vac” refers to a Speed-vac Plus SC250DDA or 2 Gene-vac



measur abl e by sonme test or marker) or subjective (i.e., subject gives an

I ndication of or feels an effect). For clinical use, the conpounds of the
invention are formulated into pharnmaceutical fornulations for or al¥ Janegy 2007
parenteral or other node of adm nistration. Usually the anount of active
conmpounds is between 0.1-95% by 30 weight of the preparation, preferably
between 0. 2-20% by wei ght in prepar atrong for parenteral use and preferably
between 1 and 50% by wei ght in preparatlo%s for oral adm nistration.

1f January 2007 =28 The typical dose of the active substance varies within a
wi de range aB- %ﬁhle acefuptETaRss AnalYEes Wers dﬁfamlméors%lb’hcram,aSSfIa{BT mxtzmpéng, t he

I ndi vi dual r f: u ration.
general , ora pargral el?lgf&ggsﬁ;%teeig% aFQ%Q}S&GW&Q % 83’3@4%‘3&{5 11000 rrg
per day of a&B;U@M§MﬂmprmWMgﬁﬁoﬂﬂﬁﬁn@t%mvﬁuﬂ% The dose
level, frequgn e m ni st.rat f especrflc
conmpound Wi | U§ %ﬁ%ﬁ‘%@‘%%ﬁ r@&g}eéfﬂ? ‘f’?fealfl&‘t"a‘%f%("s"% eMstical t he pot ency
of the speciahies. MeNREthts WHeR e, WelkPobTRhIG aBuaﬁaJPélﬁﬁ mi‘BdMFengt h of

action of that conmpound, the patient's body wei g general” heal t h,
sex, diet, 5800 :Pba%nkw@pmﬁmﬁ appﬁﬂwsmdwwmednd drug

nbi ti t d t t
inder gol hS”t’ﬁ%?ﬁfséﬁé"ﬁt"e e b e T e
el ectroni c, veasmppepaegd assimlaﬂieéinmﬂmwsmampdﬁﬂ)@wz.f orm are expressly

incorporated by reference in their entirety, including but not limted to,
abstracts, articles, journals, publications, texts, treatises, 15 internet

vweb siteg. qataPpses, patents, and patent publications. The invention will
now be illustraied wth the follow ng exanples, which however, are for

i |1 ustrati vd-[BuRgleas-4nisropbtnokyebpdSd 1ipipariamnytl)-2(1&) pyopmond, t he i nventi on.
20 EXAMPLES %% . NVR spectra were recorded on a Broker DPX 400, Broker
DRX 500, Je(ﬁy on a Varian Unity Inova 400 spectroneter. Columm

chr omat ogr aphy wassluqszeus-ﬁmnspnbmh(m mgpaﬁgﬁhmﬁqu?(%mummmﬁ 1-Merck) . The
preparative HPLC, purificati t% Wi: e7perforrred 0 YMC OP A%nConbl Prep
col urm (50 PPsEe -pyrazinyloxy|ethanol (1.375 g, 4.240 mmol?and tnphenylpho

15 (1.22 g, 4.66 mmol) were dissolved in THF (8 mL) and 1,1’-azobis(V,N-
dimethylformamide (TMAD; 802 mg, 4.66 mmol) was added in three portions. The
reaction mixture was stirred at room temperature overnight and then centrifugated.
The supernatant was concentrated in vacuo. The residue was dissolved in EtQAc and
washed with 5% NaHCO:; and brine. The organic layer was concentrated in vacuo

20  and the residue purified by flash-chromatography using EtOAc/toluene (4:6) as
eluent to give 451 mg (23 %) of the title compound as its N-t-BOC derivative. The
N-+-BOC intermediate (440 mg, 0.949 mmol) was treated with trifluoroacetic acid
(TFA)/dichloromethane/H;O (36:60:4, 3.6 mL) for 45 min, The solution was
concentrated in vacuo and the residue precipitated with ether. This material was

25 digsolved in 50% aqueous MeOH (15 mL) and passed through an anion exchange

" resin (Dowex-1 X8, CI, 4 g) eluting with 50% aqueous MeOH. Evaporation of the
solvent in vacuum gave the title compound. Yield: 364 mg (96 %); mp 105-108 °C;
MS-EI m/z 363 (M), Anal, (C;eH1sNsO4F -1.1HC1 - 02 H;,0)C, B, N.



25 1.d., 5 mparticle size, 120 A), using various gradients of
acetonitrile-water containing 0.1 % TFA as eluent at a flowrate of 30
m./mn, using a LCMS G |son- Finnigan instrunent equi pped with G 1&knuary 2007
Punps, a Dynanmax UV-1 detector and a Finnigan Mass detector. Anal ytical
rever sed- phase HPLC anal yses were carried out on a ACE C8 colum (50 x 4.6
mm usi ng various gradients of acetonitr%d.e-water, 30 containing 0.005 M
anmoni um acetate, at a flowrate of 1 nL7mn, using a Waters ZQ LC- M5

setup. "Speed-vac" refers to a Speed-vac Plus SC250DDA or a Gene-vac 12
January 200EXAMPBB21  The accurate nass anal yses were deternined on a

M cromass LGTei ias 408 I [ SRRV 1. ODL SALIOf ement al
anal yacs wor o P o R R R B 5 A el o

Bl enent ar ValydwmcEloridest r unent at Biovitrum AB, Stockholm Sweden, and
reported results W thin 0.4% he theoretical 5 valyes. I ting
poi nts, when gi vgﬁeﬁﬁﬁga%ﬂg%yﬁéﬁm’ﬁﬁ r*ﬁ/ﬁ?&h@’ﬂﬁ? COBVE LS

El ect r otyier pfh td £stBG0mixRlire df CAVHBRYDIRAMDI I 2 AAOMANYY, A (406R-
uncorrected. The jinternediate 2-[3-(4-tert-butoxycarbonyl -g*—;gl-per azinyl)

pyr azi nyl ox Ppiekyeaskany\lpipsspzandl-Baeznyloedethansbd 2% Wd0gumph Exanpl e 52,
St 2. t . . . .
1- FFZ) (2- FFugrff:‘(ﬁ)}l!é@‘1 Eil ('%SP B“Fﬂﬁe(%'gi%'*e%?ﬂ"-né‘} Hm p(ilfjlel}L gi?%eyrle?qu??ﬂ t}%cyv%szi none,

Hydr ochl or i etisredoat Edarn temperatinerayplineglid IRegio32l afgolventdd vanunin) gnd

2-[3-(4-tent - but = |- DI ' - Iyl th | (1.375 g,
4. 240 ol ) PURLEPY SRR PR PR R BR R B s 3 P e o ai ss01 ved | n
THE (8 1) aidichienezal divhiNrdetiindNEOH (PoulaRictients, VLAY, gawe 874. 66 nmol )

was added in three gort_i ons. Theé ction mxture was stirred at room

t enper at ur eME¥EY %) the itlg GE’WBW’_néé‘ﬁtritg' ’u%@?é’ﬂl?vat"?ﬁén?dﬁé‘ﬁ% ant was _
concent 1 at egd:oNARNR0D FILE 178 B PwhERealaSHRl YEA/ b Rhaitid,0 Vashed wi th

5% NaHCO3 and brine. The organic Fayer was concentrated in vacuo 20 and the

resi due pur (40:55¢5; 12 mla Sor BrmionBicotplution yag syapgramdond thotesidne (4:6) as
der' vat i ve ifptagd Pyt fhifloathid Gid o) SRTRARGI B st Ratbba MRy ¢,
trif | uorsoac@inL earidchasdedipligh ahdndsroeehdngn edstiDopds: 16GKI8.ACT, 3.29 elutipg f or 45
M The SO R s MG A S ind by RS AR A0 Saif Sind 8L SiSpRhGC1 P! L At e
was further purified by chromatography on LiChroprep RP-18 (Merck) reversed
phase silica gel (5 x 2.5 cm) eluting with 25% acetonitrile in 0.02 M HCL. The
product-containing fractions were pooled, concentrated in vacuo and freeze-dried to
20 furnish 600 mg (85%) of the title comnpound. MS-EI m/z 368 (M)". Anal.

(C1sHz0NO4 - HC1 + 0.7H;0) C, H, N.

EXAMPLE3
3-(1-Piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyi]-2(1 H)-pyrazinone,
25 Hydrochloride.
‘ . 2,4,5-Trifluorophenol (533 mg, 3.60 mmol), 2-[3-(4-tert-butoxycarbonyi-1-

. piperazinyl)-pyrazinyloxylethanol (972 mg, 3.00 mmol), TMAD (619 mg, 3.60
mmol) and polymer-bound triphenylphosphine (Fivka) (1.2 g, 3.6 mmol) were
shaken in dichloromethane (10 mL) under nitrogen for about 21 h. The polymer was

30 filtered off and washed with dichloromethane. The solvent was evaporated and the

. residue was dissolved in CHCl; and washed with 1 M Na;COs and brine, Removal of

solvent in vacuo and purification of the residue by column chromatography on silica

gel using CHCl; -» CHCly/MeOH (98:2) as eluent gave 791 mg (58%) of the title



25 di ssolved in 50% aqueous McCH (15 nL) and passed through an anion
exchange resin (Dowex-1 X8, ', 4 g) eluting with 50% agqueous M OH.
Evaporation of the solvent in vacuum gave the title conmpound. Yi elRdfandsy 2697
(96 %; np 105-108 C, MS-EI nfz 363 (M+. Anal. (CL6HI8NSOMF 1.1 HAO . 0.2
H20) C, H, N 12 January 2007 30 EXAMPLE 2
1-{2-[(2- Ox0- 2H-chronen- 7-yl ) oxy] et hyl } - 31 ( 1- pi perazi nyl ) - 2(1R) - pyr azi none,
Hydrochl ori de, Diethyl azodi carboxylate (DEAD, 0.63 nL, 4.0 mml) was added
over 20 5 m | N0 ' , 4.40
neo?agpt@tggtagﬁimwg@déﬁw%ﬁ‘geg\( gﬁét% éyno_(xz 3.4

nnnol ), 2-[3- ut oxycar bony erazi nyl ) -pyrazi nyl'oxy] et hanol

(1.29 g, 4. opmoebovas treated with Bhddidhisonghined101(4253§,; 4 mijGndkeptiat i n THE (15

m.). The reactjqn mxtu . L rr.ed room tenperatu er.ni ght .

Renoval of SOPVERTE ?rﬁﬁ%%goﬁﬁ?[gﬂﬁmhﬁhﬁqgﬁ%ﬁo Wogfwrggﬁ%nﬁejgéﬁa‘%m{)@er epeat ed
chr omat ogr apieyidesipetibitatad g4th MeDR/tHee ThisGhuterid wae Biesavet idi50hd fueswt hane/ MeOH
(96:4) as eluents, res 6(calctively, gave 871 npg (46% of the t'Btll e conpound as

its N t-Boc MePHandingesed fiyaush 4n a5een exchangs rrstl (Rowex-40%81kd ; 42) P80l ) was
treated W t hyfirA04iag Rt MBS aMbERAon 6£48e Sotvent irfvadmith hatddthe fifle M n.  The

solution was evaporated and the residue precipitated wth ether. This

material (84@mpgpndabield; §5bmg£85%h nEOM3API SELNSVBIOH 854 (WO s HRMS mek passed
th h ' ' 5 A D | ith 50%
haueovs. oo e letCRERR ORNT SEPHE lnd By (ol A G Bt s o s

further purifCHC,BY N:hr omat ography on Li Chroprep RP-18 (Merck) reversed
phase silica gel (5 x 2.5 cm eluting with 25% acetonitrile in 0.02 MHC .

The pr oguct TiE© Bdmpdundgisblated bs Hinscelis aliplslako bearnfieeied ajcerdlingtovicuo and
freeze-dried to 20 furnis 0 85% of the title conpo . M5S-El nmli 368
(M+. Anal. pfe@ﬂgﬁﬁr@feﬁmﬁr% Yrg?lfglpaé@@élﬁ&- hogyRmiry-cloyl
3-(1- Pi per aé,haﬁhaesaaf&n%te_(@itml@z,nrs ﬁhﬁ%@lﬁﬁﬂ@%éﬁ%ﬁﬁ&ﬂéﬂ%@ﬂﬁte} pyrazinone, 25
Hydrochl ori de. 2,4,5-Trifl uorop’henol (533 ny, 3.60 nmol),
2-[3-(4-tert-butoxycarbonyl -I- piperazinyl)-pyrazinyl oxy]ethanol (972 ny,
3.00 mmol ), TMAD &619 ng, 3.60 :

EXAMPLE 4

15 3-(1-Piperazinyl)-1-{2-(2,3,5,6-tetrafluorophenoxy)ethyl]-2(1 H)-pyrazinone,

Hydrochloride.
2,3,5,6-Tetrafluorophenol (556 mg, 3.35 mmol), 2-[3-(4-tert-butoxycarbonyl-

1-piperazinyl)-pyrazinyloxylethanol (1,01 g, 3.10 mmol) and triphenylphosphine
(813 mg, 3.10 mmol) were dissolved in THF (10 mL) and TMAD (533 mg, 3.10

20  mmol) was added in three portions over 50 min. The reaction mixture was stirred at
room temperature o%mighi. A small amount of a white precipitate was filtered off.
The filtrate was evaporated, redissolved in ether and filiered again. The filtrate was
washed with 5% NaHCOj; and brine, concentrated in vacuo, and the residue purified
by flash chromatography using EtOAc/toluene (3:7 followed by 1:4) as eluent. This

35  gave 584 mg (40%) of the title compound as its N--BOC derivative. The N-+-BOC
intermediate (568 mg, 1.20 mmol) was treated with TFA/dichloromethane/H,0
(42:53:5; 3.1 mL) at room temperature for 50 min with stirring. The solution was
evaporated and the residue precipitated with MeOH-ether. This product was
dissolved in 50% aqueous MeOH and passed through an anion exchange resin

30 (Dowex-1 X8, CT, 4 g) eluting with 50% aqueous MeOH. Evaporation of the solvent
in vacuum gave the title compound. Yield: 453 mg (92%); mp 196-198 °C (dec.);



mmol ) and pol yner-bound triphenyl phosphine (Fluka) (1.2 g, 3.6 nmol) were
shaken in dichloronethane (10 nlL) under nitrogen for about 21 b. The pol yner
was 30 filtered off and washed wi th di chl oronmet hane. The sol vent igaknuary 2007
evaporated and the residue was dissolved in CHC13 and washed with | M
Na2C03 and brine. Renoval of solvent in vacuo and purification of the

resi due by col um chromat ography on silikga gel using CHC13 -' CHClI 3/ MeCH
(98:2) as eluent gave 791 ng (58% of the title 12 January 2007 31 conpound

7 cat o wi (ASTRAVACA MY SR iy 490 ool B dolmac ™ Com

t enper at ure37f2qr1950Aﬁal r[omﬂlj;p‘,}szgo; FHE) ¢ AeNsol ution was concent rat ed and the
residue precipitated with McOH et her. This material was dissolved in 50%

aqueous 5 MeOH and passed through an ani on exchange resin (Dowex-1 X8, d"

4 g) el utingyaWdsk $0% aqueous McOH. Evapor ation of the solvent in vacuum
gave the tlTrF—Teround Yield: 513 ng (85%; np 193-195 C, M5-El niz 354
(MYF; HRVB 1{22(2,5456cPentaflu@iphidnokg)edy- 3(&/}@%&11138};2(1}1)@;@:1&54 1301. Anal.

(CsGI—h/FBM%%‘J}%% CCP H, N. 10 This conpound, isolated as its acetate salt,
has also b ?}é ed according to the procedure of Exanple 65 by

repl aci ng 2- (4- @ehfingopktnb smkgeag&mm@{ ,yB- (4%%-%@@{%&5@5@13 with.
2-(2,4,5-triflugraophenoxy) et nmet hanesul f onat e
5 (1P per PATRDTBApHbRYloendldl P w}a@na@ammxiphosp@m&@yr azi none,

Hydr ochl ori
2-[3-(4- terrggbu@oéﬁg% Eyl{SQJI*' per a |n3)(a§§pyra2| nyl o%{?].rgt orpo‘iva(l 01 g,
3.10 mtol) wld@ﬂmrtllxphpomophd&lphqmuonmsmﬁemgsstﬁreﬂ@tmmﬂenwrmﬁh ssolved in THE
(10 nL) and TMAD. (53 L1Q 20 .y ortions over 50
mn. The r3&HT %‘ﬁ ‘E l% Ounts??gtl {2 r ftmfa%v%ﬁﬂ?rgﬂﬁgﬁ’ ;Fﬁﬁg’g RPN ght. A
smal | arTDUonncbﬁltrateﬂAm vaeu@amtﬂnairwdlﬁ wmﬁxsfsolirédaﬁeﬂxeﬂf\ﬁashedmﬁh S%I trate was
evapor at ed, ssal.ved | n et nd filtere . fil te was
e w ¢ VSR PG O soD LB TR B0 PR BB 6F BTEEtRRT ooy due
purified Ryagh Eﬁﬁﬁaﬁ’o@faﬁﬁghﬂﬂé fidkbhe R A8 (3 Qﬁ%ﬂa&)by‘?ﬂﬁ ak SluZntngvlwéS?a‘QEd by 1:4)
as eluent. This 25 Itqave 40% of the title conpound as its N-t-BOC
deri vatlp Ve_mg'ﬁ?g %) ef tridtle compoun as its N--BOC derivative. This material (0.677

mmol) was treated with TFA/dichloromethane/H,0 (42:53:5; 1.74 mL) for 1 h. The

solution was evaporated and the residue precipitated with MeOH/ether. This product

was dissolved in 50% aqueous MeOH and passed through an anion exchange resin
(Dowex-1 X8, CI, 4 g) eluting with 50% aqueous MeQH. Evaporation of the solvent
20  invacuum gave the title compound. Yield: 275 mg (92%). MS-EI m/z 390 )"
' HRMS m/ caled for Ci6HisFsN,Oz (M) 390.1115, found 390.1106. Anal.
(CisHisFsN4O; - HCI) C, HL, N.

EXAMPLE 6

25 1-]2-(4-Chloro-2-fluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone.

1,1°-Azobis(N,N-dimethylformamide (TMAD; 0.217 g, 1.26 mmol) was

added to a stirred mixture of 2-[3-(4-tert-butoxycarbonyl-1-piperazinyl)-
pyrazinyloxylethanol (0.324 g, 1.00 mmol), triphenylphosphine (0.324 g, 1.23
mmol) and 4-chloro-fluorophenol (0.217 g, 1.48 mmol) in THF (1 mL) at room

30 temperature. After 2 h, the reaction mixture was concentrated and the crude N-+-BOC
derivative of the title compound-was N-deprotected with TEA/dichloromethane/H,0
(45:50:5). Purification by chromatography on silica gel using EtOAc/toluene (4:6) as



intermedi ate (568 ng, 1.20 mml) was treated with TPA/ di chl or onet hane/ H20
(42:53:5; 3.1 nL) at roomtenperature for 50 mn with stirring. The solution
was evaporated and the residue precipitated with MeOH et her. Thi 48faadue2007
was dissolved in 50% agueous MeOH and passed t hrough an ani on exchange
resin 30 (Dowex-1 X8, Cr, 4 g) eluting wth 50% aqueous McOH. Evaporation of
the solvent in vacuumgave the title cospound. Yield: 453 ng (92%; np .
196- 198 C (dec.); 1g January 2007 32 MS-ET nilz 372 (M+;, HRVS mz cal ed for

CLOHLOFANIOZ il 534 :123435%P Mo 183 ortoli o Ao SIS A 000 50 ©

N. EXAMPLE 5

1-[ 2- (2,3,4,CBast(F3§M4@ﬁCMbr35|3Héﬁ21>fyl)1ﬂt35911p98 (1- pi perazinyl)-2(1R)-pyrazi none
, Hydrochl oride. Pentafl uorophenol (608 ng, 3.30 nmol),
2-[3-(4-tert-butoxycarbonyl-I- piperazinyl)-pyrazinyl oxy]ethanol (1.01 g,
3.10 mmol ) @xhMPiBienyl phosphine (813 ng, 3.10 mol) were dissolved in THE

5 nmL d 33 , 10_added th t Th
Eeactl)o??nm IIYEE%%E)@%D F%Yé?ﬁhﬁw-@amesaéw@ékfﬁrﬁrg%w;ﬁ?gﬁ? r :Aors]frall gm)unt
f whi t trated i
of a ite preei rpmt@ﬁ@c uﬁa%ﬂ@ﬁﬁgﬁgc{;cg?@}%tgm rgggg% %&9@ entrated in

vacuo and the residue was di ssolved In HCO3 and
bri ne. Renp¥sample 6startingfrom 3-cyanaphernd ¢0. Wg,ﬂtzdanmol) Biis ghve INémgdue by flash

chr omat ogr apfay,\Usi.ng..t ol t QAC C Ty ent gave 332
1s ny (22 /g’%g@f‘)%ﬁr%nieﬁo %nﬁoﬁﬁf&‘g‘gﬁ"ﬁ m&%&*&%‘?ﬂ%.@ °fhi s materi al
(0. 677 o) HeNOk (0Bt 335, V83D ol $ 25, 15iab.or omet hane/ H20 (42:53:5; 1.74 nl)
for I h. The solution was evaporated and the residue precipitated with
McOH et¥er. This product was dissol'ved in 50% aqueous MeOH and passed
through an apkefpgxghange resin (Dowex-1 X8, C-, 4 g) eluting with 50%

aqueous MeOH Evaporation of the solvent 20 in vacuum gave the title
conpound. Yi-§3-th-Cyclepantylplgnoyy)ethBl-BH(1 miper@0Q ) A)-pytdBiBneriz cal ed for

C, 6H15F5N402 (M 390 106... Ana Cl6HL5FS, 2 HCl) C H,
N. EXAVPLE 6 25 1?‘%%21 %gf&‘gg‘l’%ér)‘g TERAS 38&%8’%%‘3/#‘8?6% %F?EHMP
pi perazi nyl Bxadqpldy stpl;tmgzﬁm%ycloﬂeniylph%ﬁdthONgJ\l- 25 Aadly Matsg@tadaiag ( TMAD;
0.217 gl’s 1. éﬁ/o) Q)? 91% lt?ﬂev(\:%r%pound'as a yellow oil. HRMS m/z caled for CpiHasN4Os (M)

368.2212, found 368.2193

EXAMPLE 9 .
1-]2-(1,2-B enzisoxazol-3-yloxy)ei.:hyl]-3—( 1-piperazinyl)-2(1.H)-pyrazinone,

20  Dihydrochloride.

The title substance was prepared by dissolving 3-hydroxybenzisoxazole

(0.324 g, 1.0 mmol), tri-n-butylphosphine (PBus; 0.360 mL, 1.46 mmol), 2-[3-(4-ters-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxylethanol (0.324 g, 1.00 mmol) in DMF
(1 mL) and adding 1,1°-azobis(V,N-dimethylformamide (TMAD; 0.215 g, 1.25

25 mmol). The reaction was heated in a Labwell microwave reactor for 1 min at 75W.
The N-+-BOC derivative of the title compound was purified by chromatography on
silica gel using MeQH/CHCI; (5:95) as eluent. The subsequent N-deprotection was
carried out using TFA/dichloromethane/H,0 (45:50:5). The title product was isolated
as a yellow solid, Yield: 0.085 g (20%); mp 174-176°C. HRMS m/z caled for

30 Ci7HiNsOs (M) 341.1488, found 341.1496.



added to a stirred m xture of 2-[3-(4-tent-butoxycarbonyl-I-piperazinyl)-
pyrazi nyl oxy] ethanol (0.324 g, 1.00 mmol), triphenyl phosphine (0.324 g, 1.23
nmmol ) and 4-chl oro-fl uorophenol (0.217 g, 1.48 mmol) in THE (1 nL) at room
30 tenperature. After 2 h, the reaction mxture was concentrated ddatvaey 2007
crude N-t-BOC derivative of the title conpound-was N-deprotected with

TFA/ di chl or onet hane/ H20 (45:50:5). Purification by chronmatography on silica
gel using Et OAc/toluene (4:6) as 1 ~ Jang@ary 2007 33 eluent gave 0.123 g
(35% of the title conpound as a yellow oil. HRVS miz cal cd for

C161118C1F . 1102, found 352.1098. EXAMPLE 7 5

1-[2-(3- Q/Mthyl] 3-(1-pi perazinyl)-2(1H)-pyrazinone. - The title
conpound w/aa-m(emwﬂxgmm)ﬂﬂylw (nip@emznggcm:ﬁ) -pagnédeed in  Exanple 6
starting frem 3-cyang @eng égﬁl49 &1 rmg Th|s ave 115 ng (35% of
the title corrpouﬂﬁ{é?p Qo818 ggqlqlhwasfﬁjssgbr ﬁ%ﬂ‘% DM @& f or
C17H19N502 ( %ﬁ@@c E%ﬁv_&/_ k. ’
1-[2-(4- Wcl%ent‘.ﬁéé% enongdgﬁgﬁoﬁgg %Diél%f%&el?am yf;fﬁiut%yc%?}?@gl none. The
title coﬁrpommbrm PW xylethanal (G400 g 0t318 npnol é dupheaylphesphind §21092n Exanpl e
6 startlng fr nol ave 30 ny

15 (8% of t& 4, % i %ﬁ&%%aﬂ%@&%@q@% 1P mitig e G&F@ﬁfl’g C21H28N402
(M + 368. 23dation pixtdrednsk: sHHSS otk &t rédbm temperature, concentrated and put

1-[2-(1, 2- Benzi soxazol - 3-yl oxy) et hyl ] - 3- (1- pi perazi nyl) 1H pyra2| none, 20
Di hydr ochl orthigagh afiics eqlpan u5g ol FRPE)EJ\B%* ¢ bf: 5@&8&%@%%@ Steta rgoved -

g g%gr ﬁfybi%&%whﬁwft%@@&aﬁm&e &‘tméoon{ﬁohn@wgé‘&é‘dté?ﬂ?ﬁlph' ne (PBu3;

but oxyca# bomiydhld(mlpﬁtpemﬁ’f 22 (9¥8:5; hyLo for] IdtrhisnThe J(nixt@@zwag 1.00 mmol) in
DMVF (1 nm 0. 215 g,
1.25 25 mrz)lcj%ﬂce'f%%g# %%%:é?%eﬁﬂ%&%ﬁgg{‘hh#ﬁy %811%8%@5 Ipa?ﬁ %ﬁ%@@ gEactor 19 or 1

mn at 75W EtCFAG’H@Ac/BmIﬂH&ﬁ)\(m 3:82) af clivdir. Thetpreduepopmalialg \Fastidawr i i ed by

chr omat ogr aph
J F\)Ne)l(e concentrated washed between dichloromethane/5% aqueous NaOH, and put

) through a silica column using dichloromethane/MeOH (8:2) as eluent to give 40 mg
15 (34%) of the title compound as an oil. HRMS m/z calcd for Ci7HzN403 oy
330.1692, found 330.1677.

EXAMPLE 11
1-[2-(3-n-Butyloxyphenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone.

20 TMAD (0.060 g, 0.35 mmol) was dissolved in THF (1 mL) and DMF (0.5
mL) and the solution was added dropwise to a mixture of 2-[3-(4-zers-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxy]jethanol (0.100 g, 0.310 mmol),
triphenylphosphine (0.092 g, 0.35 mmol) and 3-x-butyloxyphenol (0.166 g, 1.00
mmol) in THF (0.5 mL). The reaction mixture was stitred overnight at room

25  temperature, concentrated, and put through a silica column using toluene/EtOAc
(7:3) as eluent. Solvents were removed in vacuo and the resuliing N--BOC
derivative was treated with dichloromethane/TFA/H0 (50:45:5; 5 mL) for 15 min
with stirring. The mixture was concentrated and the residue purified by
chromatography on silica gel using EtOAc/HOAc/MeOH/H;0 (20:3:3:2) as eluent.

30  The product-contajning fractions were concentrated, washed between
dichloromethane/5% aqueous NaOH, and put through a silica column using
dichloromethane/MeOH (8:2) as eluent to give 97 mg (7%) of the title compound.
HRMS m/z caled for CzoHz6N,03 (M)" 372.2161, found 372.2149.



silica gel using MOH CHO 3 (5:95) as eluent. The subsequent N-deprotection
was carried out using TFA/ di chl oronmet hane/ HzO (45:50:5). The title product
was isolated as a yellow solid. Yield: 0.085 g (20%; np 174-176C. HRVS m z
calcd for 30 CL7HI9NS503 (M 4341. 1488, found 341.1496. | January 2UJanugey 2007
EXAMPLE 10

1-[ 2- (3- Met hoxyphenoxy) et hyl ] - 3- (1- pi per azi nyl ) -2(1H) - pyrazi none. TMAD
(0.060 g, 0.35 nunol) was dissolved in BHE (1 nlL) and DVMF (0.5 nlL) and the
sol ution added dropwi se to a m xture of 2-[3-(4-tert-butoxycarbonyl-1- 5

pi perazi nyl) - pyrazi nyl oxy] et hanol (0.100 g, 0.310 mmol ), tri phenyl phosphi ne
(0.092 g, 0.35 ninpl) and 3-net hoxyphenol (0.124 g, 1.00 nmol) in THE (0.5
nm). The rBRAMEIL R xture was stirred overnight at room tenperature,

el ot ol Bt Bien RS A S BT AR IET 2 e O the
11 Comni, M e ) ecrnatard MBS 5 1)
o ot Ggr B Sk o SRR PG ALoed e MO F R0 BA8775. 2) as

el uent. Theypsad %bnﬁqﬂﬁ@bﬁhiﬁ%)_'fm%ﬁnyl?»ﬂﬁetﬁéﬁél%QG@QG‘FMM washed bet ween
di chl or onet hane/ 5% aqueous_. Na silica colunm using

di chl or onetinakrwirberpiis (9092, @-Iﬁéﬁliﬂlfﬁldgﬁ' rougwli 6,1703g,9%00gpmebhe title
conmpound asl'&zw |5 1@?%3’%&%&&&%&%&%E@Méht(awc}om fafefifg. found

330. 1677.
1- [ 2- ( 3- n- Bihydntratedhawiopuy theotgh 4 stea(cblmmr@ohyhe)/EﬂIAd—W :X)ys elnentone.

0 el o o S * )

but oxycar bogiyh albh@f&ﬁmenmm éﬁ@#ﬁylmzjﬁ&hsﬁﬁh wiff)-sliftthg0Th. 310 mol ),
tri phenyl phosphi ne (0.092 and 3-n-butyl oxyphenol (0.166 g,

1.00 nmol )mixfrgpgs e@cgnfmfyd aﬂmée residue pusiadibyrchranaieganionsdisagoler ni ght  at
room 25 te&g{gﬁ@@gﬂéﬁe ééﬂﬂz@g(g? and %%mtaﬁf?iﬂ% Bugt cbhta i go' urm usi ng

t ol uene/ Et as el uent ven S were in vactlo and t he
resul ting l\&ictimezﬂeonmtrawé, W\ahedheweaacﬂlmmrbmdihaﬂﬁ/ﬁ%amdmthHFA/ H20
(50:45: 5’ S EHt tfhg‘)oruglll%. silica column using dichloromethane/MeOH (8:2) as eluent to give

16 mg (16%) of the title compound. HRMS /z caled for CoHpaN.0; (M)

376.1899, found 376.1888.

EXAMPLE 13

20 3-(1-Piperazinyl)-1-[2-(2,3,4-trifluorophenoxy)ethyl]-2(1H)-pyrazinone.

TMAD (0.207 g, 1.20 mmol) was added to a solution of 2-[3-(4-tert-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxylethanol (0.324 g, 1.00 mmol),
triphenylphosphine (0.315 g, 1.20 mmol) and 2,3,4-trifluorophenol (0.296 g, 2.00
mmo}) in THF (1 mL) at room temperature. After being stirred for 2 h, the mixture
25 was concenirated in vacuo and put through a silica column using toluene/EtOAc

(7:3) as eluent. Solvents were removed in vacuo and the resulting N-+-BOC
derivative was treated with dichloromethane/TFA/H,0 (50:45:5; 5 mL) for 15 min
with stirring. The mixture was concentrated and the residue pu;iﬁed by
chromatography on silica gel using EtOAc/HOAc/MeOH/H,0 (20:3:3:2) as cluent.

30  The product-containing fractions were concentrated, washed between '
dichloromethane/5% aqueous NaQH, and puf through a silica column using.
dichloromethane/MeOH (8:2) as eluent to give 62 mg (17%) of the title compound.
HRMS m/z caled for CigHirFaN,O; (M)* 354.1304, found 354.1321. '



wWith stirring. The m xture was concentrated and the residue purified by
chromat ography on silica gel using Bt QAc/ HOAc/ MeOH H20 (20: 3: 3:2) as el uent.
30 The product-containing fractions were concentrated, washed betW&auary 2007
di chl or onet hane/ 5% aqueous NaOH, and put through a silica columm using

di chl oronet hane/ MeOH (8:2) as eluent to give 97 ng (7% of the title
conpound. HRMS miz calcd for C20H23N403;{ M + 372.2161, found 372.2149. 1$
January 2007 35 EXAMPLE 12

1-[2-([1, 1 - Bi phenyl ] -3-yl oxy)ethyl]-3-(1-pi perazinyl)-2(1H) pyrazinone.
TMAD (0.060 g, 0.35 mml) was dissolved in THE (1 nL) and DMVF (0.5 5 nL) and
the resul ti psraa@brkiign was added dropwi se to a mixture of 2-[3-(4-tert-

but oxycar bonyT-T-"pi per azi nyl ) - pyr azi }nrg} oxy] et hanol (0.100 g, 0.31 mmol),

tri phenyl phbs{m,a@wmme@quéﬁ-m prrazmpl)-2(¥hemyigitvarol (0.170 g, 1.00

mmol in TITF i.on mxt.ure S St d overni ght at room
Comperature. | conte tbon e Ead SRED TR e R Sollfn S L B N
t ol uene/s£t Ohstokyeadjongh 1 @lipeeminylfmrSomplent ahamel @.326®V.6d nimolyacuo and t he

resulting N-t-BQOC derjyva s treated. w di chl or onmet hane/ TFA/ H20

(50: 45: 5; SW?E‘?‘%?BIFOSE mﬁ1(‘lrlr¥§§ g’ﬁ'@t’ﬂ’lP #gd 2@;{&&1@%@9]&8@3@ gc%ﬁ@ent rated and
t he resi dueypady) il BaF aOdBIQ&H OAfSH belirfesti | ;

Et OAc/ HOAc/ NEO—&%lZO %Bﬂg 3:2) asﬁgﬁreeﬁ% &The prt%g{ijg?r%%arfnrﬁmﬁa fractions

wer e concenweaeengentigehingyague mdant Birengharsiiva chims/srgselues@®OMOH, 15 and
put through Si.l | ' Lehl t /] . as eluent to
give 16 ng(?sl)f:d%eh%ﬁt't%ﬁg}émgt % %%ﬁ%%ﬁ%&’?’&%@qﬁ?f%s MeBde 35, 2Nt
(1vi)+ 10376d&Bafye vasitreaidy #ith RBlordneihdnle ATAIHAD (50:45:5; 5 mL) for 15 min
3-(1-Piperazinyl.):1-[2-(2,.3,4-tr]fl uorophenoxy)ethyl]1:2(1R)-pyrazi none.
TMAD (0 207 v Sieinge T s b Gdnperiied SOty RN PRAES (1t et
but oxycar bOEMbmbtol@ia?ﬁy 87 isTlich kel Riding BOK LA SMOUHNL, @ D03724:20as elud Mol ) ,

tri phenyl phosphi ne (0.315 . 20 mmol ) d 3,4-trifluorophenol (0.296 g,

g, 1 and 2,
2.00 mwl ) Theprarcticonipning fragtigasversponeeatraled washeddetwaeing stirred for 2 h,
the m xture,g ) TV, iR COMER Rins | 1 ca col um
usi ng tol ueﬁéﬁllg%tﬁ E ;:@%&%ﬁﬁiﬁiaﬁ@%ﬂl s%\f/%aﬁrcgcrerm\}glggi n vacuo and the

resul timy NdichBfgfethane/MeOH (8:2) as eluent to give 60 mg (16%) of the title compound.
HRMS m/z caled for CygHi3ClaN4O, (M) 368.0807, found 368.0818.

EXAMPLE 15
i—[2—(1,3-Benzodioxol—5 -yloxy)ethyl}-3-(1-piperazinyl)-2(1LH)-pyrazinone.

20 TMAD (0.207 g, 1.20 mmol) was added to a solution of 2-[3-(4-ferz-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxyJethanol (0.324 g, 1.00 mmol), ‘
triphenylphosphine (0.315 g, 1.20 mmol) and sesamol (0.173 g, 1.25 mmol) in THF
(1 mL) at room temperature, After being stirred for 2 b, the reaction mixture was
concentrated and put through a silica colunm using toluene/EtOAc (7:3) as eluent.

25  Solvents were removed in vacuo and the resulting N--BOC derivative was treated
with dichloromethane/TFA/H,0 (50:45:5; 5 mL) for 15 min with stirring. The
mixture was concentrated and the residue purified by chromatography on silica gel
using BtOAc/HOAc/MeOH/H;O (20:3:3:2) as eluent. The product-containing
fractions were coﬁcentrated, washed between dichloromethane/5% aqueous NaOH,

30  and put through a silica column using dichloromethane/MeOH (8:2) to give 78 mg
(23%) of the title compound, HRMS m/z caled for Ci7HaoNsOs (M) 344.1485, found -

344.1474.



derivative was treated with dichloronethane/ TFA/ H20 (50:45:5; 5 nL) for 15
mn wth stirring. The m xture was concentrated and the residue purified by
chromat ography on silica gel using EtOAc/ HOAc/ MeOH H20 ( 20: 3: 3: 2) 1gJamiaved007
30 The product-containing fractions were concentrated, washed between

di chl or onet hane/ 5% aqueous NaOH, and put through a silica columm using

di chl or omet hane/ MeCH (8:2) as eluent to gjve 62 ng (17% of the title
conmpound. HRMS nifz caled for CL6HL7F3NAO 2 (1v+ 354. 1304, found 354.1321.
1$ January 2007 36 EXAMPLE 14 1-[2-(2,3-Dichlorophenoxy)ethyl]-3-(1

pi perazinyl)-2(1L1)-pyrazinone. TMAD (0.207 g, 1.20 nmml) was added to a
sol ution of mﬁf@rt- 5

but oxycar bonyl -1 ;@Dperam nyl) azi nyl oxy] et hanol (0.324 g, 1.00 mol),

t ri phenyl phdsBHZrfeDiftnosarberpxy) etﬁ;s@ I-#ri( rpippragingl) 2( E)diveddinmmephenol (0. 326 g,

2.00 mol) inT irred for 2 h,
the m xture WasIilg/(I)é]‘;(‘l::,e@-1 ,e%‘}ﬁﬁﬂﬂ\}]tgg@a% %‘:’ tg? %@%g&?g %%tca col um using
t ol ule ?e/ £t &B?toxyﬂarﬁ%nﬁ-ﬂ -Epareiyl)- ﬁ&hziﬁylbﬁr]mml (M\@g 620 n)ztﬁa:i%o a/n _(Ij_ F:[A/h a o
resul ting eri ve ea i C r.onme ne

(50: 45: 5; 5 ! I%%& SP%%(W%%WWEEMQWP e v&?ggc&%%entrat ed and
the resi duena%é# Y (%mmafﬁaﬁi@ﬁ{a&aﬁye AepbéinE Rira forBhMe mixture

Et OAc/ HOAc/ Me as eluent. The product-contai ning fractions

wer e concenmapwmka@ﬁé@méﬁh@&haﬁllmobmmtﬁn@ﬁm%m aaOH, and put
t hrough a s ent to

gi veugo ng '%ﬁfs&f@ #ﬁmﬁ i.lgV‘:}:dsolri%}(:j)')ou dﬁhw %‘gﬁ?@at‘gﬁ%s&zmoz
(1V1) + 368. @efréd mmmmﬁemmmmmsmss ; 5 mL) for 15 min with stirring,

okt (b oSS Nt R L b B BB B e
but oxycar bogyl hrgmtmwgmvmemm@l (m_b,gwla@emﬂoi*he(ﬁo&% cBntaihirg0 Mol )
trlphenylphosphlne (0.315 g, nmmol ) and sesanol (0.173 g, .1.25 mmol) in

THE (1 ni L) frationgsrere m@%@@%‘s éraslmﬂﬂnéms@ﬂﬁblogqmqﬂr Porqueogs NaGl, r eact i on

m xt ure was
t ol uene/ Et ORE éﬁ}c@g&hé@ giﬂuent 3@%@%%@%&@& errgé\‘/gg&l E'lrilllﬁz'l\r/ﬁz;g) ive and the
resul ting N30 afaQTAYY OF thattitle eompeurids BRMSIm/z caled for CieHisFoNO, (M)

336.1398, found 336.1392.

EXAMPLES 17 AND 18. GENERAL PROCEDURE:
TMAD (0.207 g, 1.20 mmol) was added to a mixture containing 2-[3-(4-tert-
20 butoxycarbonyl-1-piperazinyl)-pyrazinyloxy]ethanol (0.325 g, 1.00 mmol),
triphenylphosphine (0.328 g, 1.25 mmol) and the appropriate phenol (1.25 mmol).
The reaction mixture was stitred until the starting material was consumed (by HPLC:
2.6 h) then concentrated and purified by chromatography on silica gel using
toluene/BtOAc (9:1 to 1:1) as eluent. The N-BOC derivative of the title compound
25 was treated with dichloromethane/TFA/H,0 (50:45:5; 5 mL) for 15 min with
stirring. The mixture was concentrated and the residue purified by chromatography
on silica gel using a gradient of dichloromethane-> dichloromethane/MeOH (8:2) as

eluent to provide the title compound.



wi t h di chl or onet hane/ TFAI H20O (50:45:5; 5 nL) for 15 min wth stirring. The
m xture was concentrated and the residue purified by chronmatography on
silica gel using EtOAc/HOAc/ MeOH H20 (20:3:3:2) as eluent. The 18 January 2007
product-containing fractions were concentrated, washed between

di chl or onet hane/ 5% aqueous NaOH, 30 and put through a silica colum using
di chl oronet hane/ MeOH (8:2) to give 78 ng3ig (23% of the title conpound. HRMS
mz calcd for CL7THZONAO4 (N} 344.1485, found 344.1474. 1g January 2007 37
EXAMPLE 16 E LE 17

1-[2- (2, 4-DtTuorophenoxy) et hyl ] - 3- (1- pi perazi nyl)-2(1H)-pyrazi none. TMAD
(0.129 g, Ol TM(Z?QBMI ivhenzaxpdeial-§ohexyethyl}i do(1-mpersifR)-2UH)quytazfnone,

but oxycarb Jr agéam nyl ) - pyrazi nyl oxy] et hanol (0.200 g, 0.620 nmol),
triphenylp 1?1 Re e? 196 g, 1.23 mml) and 2, 4-difl uorophenol (0.160 g,
1.23 nmml) |n Tﬂﬁﬁﬂeﬁdzx)poahdmﬁpﬂepm@&fcaidﬁ otﬁﬁr@éedﬁfﬂdbﬂcrﬂieﬂ%&@ for 2 h,

th t trat d t, |
Lol Ut/ El TS S5 SR ool ik SOROR1P &rbb D VABHA 1 1 he

resul ting ( E}Qcﬂmr.rswéam fa@enmsmwgmﬁgmw'md@ﬂ%abm TFA/ H20

(50: 45: 5; for 15 mn with stirri ture was concentrated and

t he resi due(CGriaNiQd ByFeh@oratbd¥.aphy on silica gel using

Et OAc/ HOAc/ MeOH/ H20 (20: 3: 3: 2) as eluent. The product-containing fractions
wer e concentrated, washed between di chl oronet hane/ 5% aqueous NaOH, and put
t hrough a sEXANE’I@[&rm usi ng di chl or onet hane/ MeCH (8:2) ‘as eluent to give

15 30 (1149 he title.c HRVS m z _cal cd for Cl6H 8F2N402 (M +
336. 1398, f%@i@ %"é ’éﬁlﬁ&ﬁgﬁ%ﬁ peREE2 (LB RIRBIEORROCEDURE:  TMAD (0. 207
g, 1.20 mmfﬂﬂlyg@@acgﬁeged to a mxture containi ng 2-[3-(4-tert- 20

but oxycar bonyl -1 - pi perazi n pyrazi nyl oxy] et hanol (0.325 g, 1.00 mmol),

yl
tri phenyl phosphilie titls. @mogngwaszge 9G°9Mdmgtthﬁleamned]me|®$0elbp¢1é)m’b (1. 25

nmol ) . 5%&(# EEQ n r| al was
consuned (%téﬁ%b&r}f gﬂ(ﬁghen g%%den r fggcfh%r?tdﬂg@rs(???z ?omat ogr aphy
on silica geledifer GgH-ENIOs DT F6VSES(Pudd 316.1546) as el uent . The N- BOC
derivative of the title conmpound 25 was treated wi th dichloromethane/ TFA/ H20

(50: 45 B 5 ) for 15 min with
EXAMPLE 19

3-(1-Piperazinyl)-1-[2-(6-quinoxalinyloxy)ethyl]-2(1LH)-pyrazinone, Hydrochloride.
TMAD (0.55 g, 3.20 mmol) was added to a stirred mixture of 2-[3-(4-tert-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxy]ethanol (1.00 g, 3.08 mmo}), 6-

20 hydroxyquinoxaline* (0.45 g, 3.08 mmol) and triphenylphosphine (0.85 g, 3.24
mmol) in THF (10 mL) at room temperature. Afier 20 h, the reaction mixture was
concentrated and put through a silica column using toluene/EtOAc (1:1) as eluent.
The chromatographic procedure was repeated once. Solvents were removed in vacuo
and the resulting N-+-BOC derivative was treated with dichloromethane/TFA/H,O

25 (50:45:5; 20 mL) for 30 min with stirring. The reaction mixture was concentirated,
dissolved in 0.1 M agueous HC! and washed with toluene. The aqueous phase was
frozen and Iyophilized, dissolved in EtOH and concentrated to give 0.843 g (70%) of
the title compound. HRMS m/z caled for C1sHNsO, (M)" 352.1648, found
352.1642. *Prepared as described in J. Org. Chem. 1951, 16, 438-442,

30



stirring. The m xture was concentrated and the residue purified by

chromat ography on silica gel using a gradient of dichloronethane-

di chl or omet haue/ MeOH (8:2) as eluent to provide the title conpouilJanuary 2007
January 2007 38 EXAWMPLE 17

1-{2-[ (2- Ox0-1, 3- benzoxat hi ol - 5-yl ) oxyj et hyl }-3-(1- pi perazi nyl)-2(1H)-pyrazi
none, Trifluoroacetate. The title conpognd was prepared according to the
procedure descri bed above 5 starting from 5-hydroxy-1, 3-benzoxat hi ol - 2-one

(0.210 g, }LEMQ Yield: 0.147 g (30%. HRVS rn/z calcd for CL7H1sN404S
(M +374. 10 74.1044. Anal (C17H18N404S C2F3H02) C, H N EXAWPLE

18 10 1-[2- (32 liy ¢V RSN MRS Phnb: ﬁég,};bzr i none,
Trifl uoroac:e"?a!ttz-(é The t|t?e cl;ﬁ)npoun%ﬂ\?\%%r}?r ?}?%ed acc% I ng W(ﬁﬁe procedur e

descri bed abawaatestarting fromresorcinol (0.276 g, 0.250 nmol). Yield:

0.159 g (379 %gﬁlﬁam%p%gnch% 9?%%111%%6 lgiwgnyf’p]h%'sp 51%)’65(0 9f70gl,md '316. 1546.

15 EXAMPLE 19

3- (1- Pi per azi7 molla:icﬂrmw mml mwn@:me@é dipdbd o2 stirbed RYIuidh BONES-
Hydrochlon& TI\/AD%Inga ., was added to a stirred m xture of
2-[ 3- (4-t er 48t TI“HIPE)‘?%}EY ymwstamﬂ -H2y3-damaeldm 4y 00 g,
3.08 mol ), TARZfH ﬁm? ﬁ%ﬁﬂbﬂxgéﬁhﬁé‘%ﬂé 04 ﬂihgrea 09311151’:[?13 Waéfiffered and

tri phenyl phosphi ne 85 g, room tenperature.

Af ter 20 h, canmentyageskiniveenomlhe tasidugaras S\&lﬁm@m ﬁtdmm cbmalmaplﬁraﬁhmoough a silica

colum usin ! chro hi c procedure
was repeat e%héar%&lﬁgg%ﬁ%@sé{é\é\%? %2%%" i ?1%\}1&%:16 ﬁ‘gmftgsghl % i ng N-t-BOC
ggrl vat 10\/eh!/va8g1($t%)%WMGC@&hOﬁM&fﬂﬁﬂﬁb?ﬁﬂﬁdﬂ&@aﬂn (aﬂDl‘]ﬁanCiitenﬂol m_é for
mn wth _stirri e reactio ure entrate i ssolved in
0.1 M aqueo(;ls,zg’lwﬁil2 @Wﬁﬁ%@‘ﬁﬁ?@?&ﬁ%@m %ﬂﬁ? é&ﬂé &é”%@aﬂ frozen and
|'yophi | zed,qqda. %ﬁér\b%ﬂlﬁ sHirred g'foéﬁ%rﬁ?ﬁi&%tf&ﬁﬁ%é féa&io\ﬁ%ﬁhﬁéa{ (709 of

the title conpound m z cal cd Cl3R2 (M + 352.1648, found
concentrated in vacuo. The residue was dissolved in dichloromethane and the

D=

¥

solution was washed sequentially with 2 M aqueous NaOH, H,O and brine. The
15 organic layer was dried over MgS8O, and concentrated in vacuo. The residue was
purified 'by chromatography on silica gel using EtOAc/MeQH (3.5:0.5) containing
5% triethylamine as eluent to fomish 0.35 g of the free base of the title compound.
This material (1.03 mmol)‘was dissolved in dry MeOH (3 mL) and fumaric acid
(0.12 g, 1.03 mmol) in dry MeOH (3 mL) was added dropwise. Diethyl ether was
20  added dropwise. The precipitate formed was collected by filtration, washed with
" diethyl ether, dried, to give 0.37 g (22 %) of the title compound; mp. 180-191° C.
Anal. (CisHzsNs0, - C4HiO4) C, H, N.

EXAMPLE 21
25 3-(1-Piperazinyl)-1-{2-[3-(trifluoromethyl)phenoxy]ethyl} -2(1LH)-pyrazinone.
(TMAD; 129 mg, 0.75 mmol) was added to a mixture of 2-[3-(4-tert-

butoxycarbonyl-1-piperazinyl)-pyrazinyloxy]ethanol (200 mg, 0.62 mmol),
triphenylphosphine (323 mg, 1.23 mmol), 3-hydroxybenzotrifluoride (199 mg, 1.23
mmol) in THF (1.5 mL). After being stirred at room temperature for 1 h, the reaction

30  mixture was concentrated in vacuo and the residue was purified by chromatography
on silica gel using toluene/EtOAc (7:3) as eluent. The product-containing fractions
were concentrated and the resulting N-+-BOC derivative was treated with
dichloromethane/TRA/H,O (50:45:5) for 30 min with stirring, The mixture was



352.1642. *Prepared as described in J. Org. Chem 1951, 16, 438-442. 30 19
January 2007 39 EXAMPLE 20

1-{2-[3- (N, N-Di net hyl am no) phenoxy] et hyl } - 3- (1- pi perazi nyl ) - pyr azilgJjataddry 2007
e, Fumarate. 3-D nethyl am nophenol (0.97 g, 3.70 nnnol), triphenyl phosphine
(0.97 g, 5 3.70 nmol) and TMAD (0.64 g, 3.70 mml) were added to a stirred
sol ution of 2-[3- (4-tert- but oxycar bonyl4gl - pi perazi nyl ) - pyrazi nyl oxy] et hanol
(2.2 g, 3.7 mol) "indry THE (10 nL) at roomtenperature. After 24 h, the

cuj oot ed 1SRG kel B AR AR bt R BRI o (571)

cont ai ni ng &fied gel esmgmiﬁtlﬂMeﬂHa Des elubt tg afferd 109 ingd@9%) 08thetlcof t he
N-t-BOC derivativ e an _oil his material (1.28 g,
2.89 mol ) 9@%?08%1@%’5& t?fig?ﬂ @%ﬁﬁ&g%@@( 5%11?6%;%[ RPERE 465 ) was

added. After being stirred at roomtenperature for 4 h, the reaction m xture
was concentrated in vacuo. The residue was di ssol ved in di chl or onet hane and

the soliuti BRAMM.E®R2has: @EHEBM%(D(}ERHRE 2 M aqueous NaOH, H20 and bri ne.
The i s organic an ted in vacuo. The
resi due was puri |ed(2§§§nc% ﬁﬂ{u% raphy on s 11“856 ;f%]%u@ tﬁ’g Et OAc/ MeOH

]S?" 5: 8 5) c‘mﬂb:qicﬁnbngyl-B%pbramljmyea}r:;]nyhmﬁﬂﬁhmle{ﬁmo ing, T.04 minsdl), 0. 35dg of I t hg
ree base e oun i eria was . di ssol ved in
ity NEOH ( SiPhSET TSP S B S o TR S e b BEsmigha PHeron CLtY BRBBRR (3 nl) v
added dr opwygerHR3@hDY 4t reé:heémlya&u&OAﬁ@idﬁﬁlgc&ﬁﬁeM&&m ThereRfiRE nitkihat € formed

was col | ected by |Itrat|on washed with ethyl ether, dried, to give 0.37

g (22 %0 ofwawn@qntqate dn vp@ieriad theresidwquuified by chrapatograply spsdiss ey C41- 1404)

C H N
3- (I -Pi per azil r%}ﬁ g%e/%g)?%( t)ralsfe uﬁgtr g?rlg‘t3 5 rgﬁ%nr}%\)r(ed]mv cmlc' an%{%_i) pyrazi none.
(TMAD; 129 mgultlﬁgN-B—Bﬂﬁldﬁnvme@dmmtboompomdwaeﬂthd2;111!:13 (4 tert-

(i pheny! proSpreREtRS A E ARG USRI e R\ o PRBr B2 (195 mp,
1.23 ol ) spetd veidloverhight "the rediiiewadintiitioned betwesh S0 dqesast enperature for |

h, the reaction .
15 NaOH/dichloromethane and the organic layer was dried over K;CO;. Removal of the

.u

.

solvent in vacuo and purification by chromatography on silica gel using
CHCly/MeOH (9:1) as eluent gave the title compound.

EXAMPLE 22
20  1-[2-(3-Fluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone.
The title compound was prepared according to the procedure described above
starting from 3-fluorophenol (276 mg, 1.23 mmol). Yield: 228 mg (58%). HRMS m/z
caled for C1sH19FN4O2 (M)" 318.1492, found 318.1487.

25 EXAMPLE 23
1-]2-(3-Nitrophenoxy)ethyl]-3- (1-p1perazmy1)-2(1H)—pyrazmone
The title compound was prepared according to the general procedure
described above starting from 3-nitrophenol (342 mg, 1.23 mmol). Yield: 195 mg
(46%); mp 171 °C. HRMS m/z caled for CyHigNsOs (M)* 345.1437, found

30 345.1420.

EXAMPLE 24
1-[2-(3-Benzoylphenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone.




30 m xture was concentrated in vacuo and the residue was purified by

chromat ography on silica gel using toluene/EtOAc (7:3) as eluent. The
product -contai ning fractions were concentrated and the resulting I JIanz2007
derivative was treated with dichloromethane/ TFA/ H20 (50:45:5) for 30 mn
wWith stirring. The m xture was 1gJanuary 2007 40 concentrated in a speed
vac overnight and the residue purified by chromatography. on silica gel

usi ng CHC13/MeOH (9:1) as eluent to afford 109 ng (49% of the title

conpound. HRVS 17H19F3 68. 14 und 368.1465. 5
EXAMPLES 22- 25: n@ﬁ&ﬂ%ﬁ%&@“ﬁ&ﬁé’ B Wg‘ﬁe ﬁe%er%%‘i”)e W&s added to a’
m xt ure of 2es[cﬂbéd4a1icﬁaetsfarﬁmg frayGals hehol 48?&&19,21 ﬁyhﬁmﬂy rﬁgmnmbqﬂ%/] et hanol
(400 ngy, 1.24 triphen Iphos hi ne é , 46 nmol ), and

appropri at e@ﬂ@m?ﬂP Gr765C S mufg calgd for z@@aQﬂiM)aﬁO‘i bR, tfcumﬁer ature. After
bei ng stirragsigis, 411, the reaction mxture i o was concentrated in vacuo
and the reS|due purlfled by chromatography on silica gel using

tol uene/ Et OAc (8:2) as eluent. Solvents were renoved in vacuo and the

resul ting I\Lﬁg@@;;géi vative of the title conpound was treated with
di chl or onet 20 (50:45:5) for 30 mn. The m xture was concentrated

in a speed 13{34(39@@&13@%@1 Wﬁﬂi ] MyYasin 1 eandiet Wween 5 M aqueous
15 NaOH di chl or onet hane and e }g]rsg—glr‘:ﬁg ﬂ?-m ). %HI ed over K2CO3. Renoval

of the solvent #retidecmperad mﬂsmrmﬂmmr @Hh@gme@mmqmmn silica gel

liSI[ 29(30;'%%% op enoxy%g%ﬁﬂﬁj[g]%%ﬁwgera 'L’Z‘E@%U?%raﬂ Ef)(ﬁgpl_‘%htzazt |2'?I e

conpoundo wabutpxwarhooptl &mwmxm@-pwmmmmumomaraﬁbmomoove starting

cal oo for CIOPABERURSBEEROSPm SR A Sifipphgnc] B maalbersy.

1-[2-(3-N twmqagmgezohm ingalelazmc'geﬂmﬂswfz):ala&io?)clpﬂ{smmm* The title

conpound vvaa?ﬁprepare according to the general procedure described above
starting frd¥-B98i fouppREAAA0-342 ny, 1.23 mml). Yield: 195 ny (46%; np
171 C. HRVB mz calcd for CL6HIONSO4 (M + 345.1437, found

15 EXAMPLES 26-47: GENERAL PROCEDURE:

TMAD (103 mg, 0.60 mmol) was added to a mixture of 2-[3-(4-tert-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxyjethanol (97 mg, 0.30 mmol; Examples
26-38); or 2-[3-(4-tert-butoxycarbonyl-3-methyl-1-piperazinyl)-
pyrazinyloxylethanol* (102 mg, 0.30 mmo}; Examples 39-43); or i‘ert-Butyl 4-[3-(2-

20  hydroxyethoxy)pyrazin-2-yl]-1,4-diazepane-1-carboxylate**.(102 mg, 0.30 mmol;
Examples 44-47), {riphenylphosphine (157 mg, 0.60 mmol), and the appropriate
phenol (0.60 mmeol) in DMF (3.2 mL). The mixture was stirred under nitrogen at
room temperature for approximately 18 h. The reaction mixture was filtered through
a syringe with Celite and concentrated in a speed-vac. The N---BOC derivative of the

25 title compound was dissolved in acetonitrile-(1 mL) and purified by preparative
HPLC. The product-containing fractions were pooled and concentrated in a speed-
vac. N-Deprotection: The N---BOC intermediate was dissolved in dichloromethane
(2 mL) and TFA (1 mL) was added at 0 °C. The temperature was allowed to rise to
room temperature and the mixture was stirred for 1 h. The reaction mixture was

30  concentrated in a speed-vac to furnish the title compound. *Prepared as desctibed in

Example 73. *¥Prepared as described in Example 75.



30 345.1420. EXAMPLE 24 1-[2-(3-Benzoyl phenoxy)ethyl]-3-(1-piperazinyl)-2(1
F) - pyrazinone. | g January 2007 41 The title conpound was prepared according
to the general procedure described above starting fron13-benzoy|pmgmﬁhmg@ﬁﬁy
ng, 1.23 mmol). Yield: 120 ng (24%; np 69-70 C HRVMS mz calcd for
C23H24N403 (M 404. 1848, found 404.1835. 5 EXAMPLE 25

1-[2- (3, 5-D fl uorophenoxy) et hyl | - 3- (1- pi pgr azi nyl ) - 2(1H) - pyr azi none. The
title conpound was prepared according to the general procedure described

above starti D (384 ng, 2.25 mml), 2-[3-(4-tert- lo

but oxycar bonmw azi nyl) - pyrazinyl oxy] et hanol (600 ng, 1.86 nmol),
tri phenyl phogphj &,%ggth 3-01- 1‘&%193!71-2 Nl ToRRE 39 ng, 1.84
mol ). Yield 123 ng (2%;%%8319- 1%1(1%1.)5?—?_ b TRRERGbee S Ty o V02
(M+ 336.1398, fIheidlagenpopnd was prepxedaricaiginggo i praEiERAlesRRECERIVRE: TMAD

(103 ny, 0.6 i & 108y 2- [ Beol drdprt- . - '

but oxycar bonyl - -ip‘)rl)ap azl ggﬂ%;qn%&r@zngﬂﬁép&@Fg%%ﬁkfﬁ%bwp‘@%do%m
Exanpl es 5 26MS&)/z 301 (B .(HIRMAS4/z balécoisy CRERDIDL () T300m886] foldoer azi nyl ) -
pyr azi nyl oxy, tlgggol* (102 ng, 0.30 nnnol; Exanples 39-43); or

tert-Butyl 4-1"3~ 20 :

hydr oxyet hoxy) pyrazi n-2-yl]-1, 4-di azepane-| - carboxyl ate** (102 ng, 0.30

nmol ;  Exanpl es 44-47%, tri phenyl phosphine (157 ng, 0.60 mml), and the
appropriate E E20.60 mol) in DMF (3.2 nL). The mixture was stirred

under nitrogem Bt v 4 ' ely 18 h. The reaction

m xture vvasglf'@'l-@é‘sr"eg éﬁr%ﬁég@g%g&lgg%f@%ép e%%%ﬁée(m'gyéﬁﬁgﬁ%ncent rated in a
speed- vam. ThiflubrdacB@@. derivative of the 25 title conpound was di ssol ved in
acetonitrile(1 urified by preparatjv HPLC. The, product-contai ni ng
fractions were S%Fgﬁgafﬁalpﬁ’%‘ggﬂﬁﬁ/rﬂ_{)aéﬁpﬁcﬁorémgE%WPTWQWGQG&B?%%@E?i on: The
N-t-BCC i nt %Ea‘i@%ﬂéﬁ 2)6-21iftiozSpHeNsI78 Mg D). oD RIS mf @19h)ppd TFA (1 )
was added at O C. The tenperature was allowed'to rise to

purity: 99%. MS m/z 337 (M+H)", HRMS m/z caled for C;6HgFoN4O; (M)

336.1398, found 336.1400.

15
EXAMPLE 28
1-{2-(2-Cyanophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone, Trifluoroacetate.
The title compound was prepared according to the procedure described above
starting from 2-cyanophenol (71 mg, 0.60 mmol). Yield: 47 mg (36%). HPLC purity:
20 96%. MS m/z 326 (M+H)". HRMS m/z caled for Ci7HgNsO, (M)* 325.1539, found
325.1536.

EXAMPLE 29 .
1-[2—(4-Triﬂuoromethylphenoxy)ethyl]-B—(l~piperazinyl)—Z(lH)—pyrazinone,

25  Trifluoroacetate.

" The title compound was prepared according to the procedure described above

starting from 4-trifluoromethylphenol (97 mg, 0.60 mmol). Yield: 20 mg (14%).
HPLC purity: 100%. MS m/z 369 (M+H)". HRMS rm/z caled for C17HigFsN,O, (M)*
368.1460, found 368.1465.

30



roomtenperature and the m xture was stirred for I h. The reaction m xture
was 30 concentrated in a speed-vac to furnish the title conpound. *Prepared
as described in Exanple 73. **Prepared as described in Exanple 7?. 1
January 2007 42 EXAMPLE 26 g January 2007
1-[ 2- (Phenoxy) et hyl ] - 3-(1- pi perazinyl)-2(1H)-pyrazi none, Trifluoroacetate.
The title conpound was prepared according to the procedure described above
starting from phenol (56 ng, 0.60 nmol).43ield: 22 ng (18%. HPLC purity:
100% 5 Ms mz 301 (MtH)+. HRMS niz cal cd for Cl6H20N402 (M + 300. 1586,

found 300. BEX/OVPEEAWPLE 27

— e e o e e

1-[2-(2, 6-Di fl uorophenoxy) et hyl]-3-(1-piperazinyl)-2(1H)-pyrazinone, io
Trifluor oacét‘[gt(g'.B“PW@P]E‘?I’PP‘ES)e@’dﬁﬁoﬂdﬁP%ﬂ)ﬂ}‘%@é@'@éﬂ'ﬁé@@bﬁs oroacetate procedure

descri bed above ' oAl . ). Yield:
55 ng (41% . HPLEﬁé gf}"? F?‘%Pé‘%‘g%ag R/%p %eézl E%b%%ﬁ%&%?&%ﬁ%@gla%& or
C16H1s F2N40 gtattivg £rons 36hromophenpld(idima36 60 tib®l). YicldHeamRy 098, HPLC

1-(2-(2-Cyan e y. Ny Loz 3, des 0l Zi,n - - i hope,

Trifluor ogacgﬁlg&ég%%m%t$gﬁ¥%momﬁ%é %lggaéé@&@ﬁ%% to the
procedur e d@gg.06%1cformdd78.0680.arti ng from 2-cyanophenol (71 ng, 0.60 mmol).

Yield: 47 nmg (36% . HPLC purity: 20 96% M5 mlz 326 (M+tH)+. HRMS nfz cal cd
for CL7HL9N502 ("+ 325.1539, found 325.1536.. EXAMPLE 29

1-[ 2- (4- Tri Exuoupneihy! phenoxy) et hyl ] - 3- ( 1- pi perazi nyl ) -2(1 H) - pyrazi none,
25 Trifluoroacetate. The title conpound was prepared according to the
procedur e déd@r{tihenermb(phenay ety -(lrpperaziayl)-2 (18D morasineys,phenol (97 ny,

0. 60 ) . X ; ng (149% . HPLC purity: 100% M niz 369 (M-H)+. HRVB
RoRR R (M+ 368.1460, found 368.1465.
The title compound was prepared according to the procedure described above

starting from 4-phenoxyphenol (112 mg, 0.60 mmol). Yield: 20 mg (13%). HPLC
purity: 96%. MS m/z 393 (M+H)'. HRMS mi/z caled for CoyHaqN,O3 (M) 392.1848,
found 392.1856.
15
EXAMPLE 32 .
1-{2-(4-Finorophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone, Trifluoroacetate.
The title compound was prepared according to the procedure described above
starting from 4-fluorophenol (67 mg, 0.60 mmol). Yield: 36 mg (28%). HPLC purity:
20 100%. MS m/z 319 (M+H)". HRMS m/z caled for C1sHioFN,O, (M)™ 318.1492,
found 318.1505.

EXAMPLE 33
1-[2-(4-Isopropylphenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
25  Trifluoroacetate.

The title compound was prepared according to the procedure described above
starting from 4-isopropylphenol (82 mg, 0.60 mmol). Yield: 59 mg (43%). HPLC
purity: 99%. MS m/z 343 (M+H)", HRMS m/z caled for CipHasN:O, (M)" 342.2056,
found 342.2062.

30
EXAMPLE 34
1-[2-(2,4,5-Trichlorophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone,

Triflucroacetate.



30 1 2 January 2007 43 EXAMPLE 30

1-[ 2- (4- Bronophenoxy) et hyl ] -3-(1-pi perazinyl)-2(1H)-pyrazi none,
Trifluoroacetate. The title conpound was prepared accordi ng to tH® January 2007
procedure descri bed above starting from 4-bronmophenol (104 ngy, 0.60 nmol).
Yield: 29 ng (20% . HPLC 5 purity: 99% MS miz 380 (MtH)+. HRVS nfz cal cd
for C16H19BrN402 (M + 378.0691, found 3#8. 0680. EXAMPLE 31 1-[2-

{4- Phenoxy- (phenoxy)} ethyl]-3 -(1-pip erazinyl)-2 (1H)-pyrazinone, 1o

Tri f1 uor oacet at e.ThERRlelchinpGurdOR ﬂﬂ:éﬂ%co%ﬁ?f&ﬁﬁ@' ReERkSELgk& the procedure

descri bed above starti ng from4-

enoxypheno 0.60 nunol). Yield:
20 my (139 abavpistarting drom 4%69?«111%111@(21 (ﬁ&ang,me)mol)&@mﬂ# wal24). f or
C22H24NA03 4856. 15 EXAMPLE 32
1-[2-(4-F uggi'q})%y) Mﬁ%%%? -piperazinyl)-2(1H) - pyrazi none,

Trifluoroacetate. The t|tIe conpound was prepared according to the

procedure described_above starting from 4-fluorophenol (67 ng, 0.60 mol).
Yi el d: nﬁz@@ﬁﬁ—ﬁ PLC purity: 20 100% MS mlz 319 (M+tH) +. HRMS nmlz cal cd

for CLEHL9FN48.2y fMih3dophdRdy eﬂ{)gpjlgl PibSradiRPP2( Fods,

1-[2-(4-1 sogropyl phenoxy) et hy pi per azi nyI Y-2(1R) - pyrazi none, 25
Tri f | uor oacErifluesoacppse.t i t | e corrpound was prepared according to the procedure

descri bed above t ) Yi el d:
06"y Cagon. vy TR Gld cofbold S Rl AEYIRAS e phdieaiTlactyBOs (MR
C19H26N402 ¢thfting Bebith 20ethylsuffanylgphedd (R0O6HE,. 0.80mmXH\VPick: 38 mg (36%).
10  HPLC purity: 97%. MS m/z 347 (M+H)". HRMS m/z caled for C17H22N4OZS ™M)
346.1463, found 346.1471.

EXAMPLE 36
1-[2-(3-Methoxyphenylthio)ethy!]-3-(1-piperazinyl)-2(1H)-pyrazinone,
15  Trifluoroacetate.
The title compound was prepared according to the procedure described
above starting from 3-methoxy-thiopheno! (84 mg, 0.60 mmol). Yield: 23 mg (22%).
HPLC purity: 85%. MS m/z 347 (M+H)*. HRMS m/z caled for C17HzN40,8 (V)
346.1463, found 346.1468.
20
- EXAMPLE37
1-[2-{(4-Allyl-2-methoxy)phenoxy}ethyl]-3-(1-piperazinyl)-2(1/1)-pyrazinone,
Trifluoroacetate.
The title compound was prepared according to the procedure described above
95  starting from 4-allyl-2-methoxyphenol (99 mg, 0.60 mmol). Yield: 69 mg (47%).
HPLC purity: 98%. MS m/z 371 (M+H)", HRMS m/z caled for CaoHaeNaOs (M)
370.2005, found 370.2013.

EXAMPLE 38
30 1—[2-(5,6,7,S-Tcu'ahydro-naphthalen—2-yloxy)ethy1]—3-(1-piperazinyl)-?.(lH)—
 pyrazinone, Trifluoroacetate.
The title compound was prepared according to the procedure described above
starting from 5 ,6,7,8-tetrahydro—naphthalen—2-oi (89 mg, 0.60 mmol). Yield: 26 mg



1-[2-(2,4,5-Trichl orophenoxy) et hyl ] - 3-(1- pi perazi nyl)-2(IR)-pyrazi none,

Tri.fl uoroacetate. 1S3 January 2007 44 The title conpound was pre%ar ed
according to the procedure described above starting from January 2007
2,4,5-trichlorophenol (118 ng, 0.60 Mol ). Yield: 2.4 mg (2% . HPLC purity:
97% MS mz 403 (M+H)+. 5 EXAMPLE 35

1-[ 2- (2- Met hyl t hi ophenoxy) et hyl ] - 3- (1- pi #fer azi nyl ) - 2( 1H) - pyr azi none,
Trifluoroacetate. The title conpound was prepared according to the procedure

described a W deenme (g\ﬂ]hffHM!/I 60 nmmol ).
Yield: 38 }Ppg%) IS /pu“?gpsﬂsy NE mzsgg%mwﬁ%’%mZ cal cd

for Cl7H22 5(2\40563@91143, 07f00und 346. 1471. EXAI\/PLE 36
1-[ 2- (3- Met hoxyphenyl t hi 0) et hyI ]-3-(1-piperazi nyI )-2(1H) - pyrazi none, 15
Trifluoroacetate. The title conpound was prepared according to the procedure
descri bed @EBAMPEESPt i ng from 3- met hoxy-t hi ophenol (84 ng, 0.60 mmol).

&1 7HooNbo S GRS PRR A sk SRsme B P By e praione, © ) 7 1"

1-12-{(4-A hﬁhugma@gt«,ﬂ@xy)phenoxy} et hyl ] -3-(1-pi perazinyl)-2(1H)-pyrazi none,
Trifluoroacetate. The title corrpound was prepared according to the procedure

descri bed above Thestitls ompaygd iwap preparsd pepording e theageaeraslesrited ghoveo. 60

| HEMS ni
Cal o for CORBRNIRRR i dhoraplRb 7B i DDt AT Ppd Fk el L, ‘
1-[2- (5,86, 7pﬁqt7e@9°/a.n~;zamdzaébﬁwhﬂ) *eHRMS intnegled finG JHAFMNLCaiBT azi nyl ) - 2(1 R) -
pyrazinone, 4J4144,140,08586 5.

EXAMPLE 40
1-{2-(4-Trifluoromethylphenoxy)ethyl]-3-(3-methyl-1-piperazinyl)-2(1 H)-
pyrazinone, Trifluoroacetate.

15 The title compound was prepared according to the procedure described above
starting from 4-trifluoromethylphenoi (97 mg, 0.60 mumol). Yield: 82 mg (55%).
HPLC purity: 99%. MS m/z 383 (M+H)", HRMS m/z caled for CigHuFaN,O, (M)
382.1617, found 382.1617.

20 EXAMPLEA4]1
1-[2-(4-Bromophenoxy)ethyl]-3- (3-meﬂ1yl-1-plperazmyl)-z(lH)-pyrazmone
Trifluoroacetate.
The title compound was ptepared according to the procedure described above
starting from 4-bromophenol (104 mg, 0.60 mmol). Yield: 79 mg (52%). HPLC
25 purity: 98%. MS m/z 394 (M+H)". HRMS miz caled for Ci7HxnBNO; (M)
3920848, found 392.0857.

EXAMPLE 42
1-[2-(Phenoxy)ethyl]-3-(3-methyl-1-piperazinyl)-2(1H)-pyrazinone,
- 30  Triflnoroacetate.
The title compound was prepared according to the procedure described above
starting from phenol (56 mg, 0.60 mmol). Yield: 30 mg (32%). HPLC purity: 100%.



The title conpound was prepared according to the procedure descri bed above
starting fromb5, 6,7, 8-tetrahydro-naphthal en-2-ol (89 ng, 0.60 nmol). Yield:
26 ng 1%January 2007 45 (19% . HPLC purity: 96% M mz 355 (MrH)F Jarkugys2007
mz calcd for C2OH26N402 (M + 354. 2056, found 354.2070. EXAMPLE 39 5

1-[2- (2, 6-D fl uorophenoxy) et hyl ] -3-(3-net hyl -1 - pi perazi nyl)-2(1R)-pyrazi none
, Trifluoroacetate. The title conpound was prepared according to the
procedure descri bed above starti ng from 2, 6-di fl uorophenol (78 ny, 0.60

?J?Lé'flire' %%ZMM+ 8 5" 1%?%0‘%2un9@@k§ g’;ﬂ( %PLEHRNS me

1-[ 2- (4- Tri Bl4d7émet hyl phenoxy) et hyl ] - 3- (3-net hyl - | - pi perazi nyl)-2(1H) -
pyrazi none, - Trifl uoroacetate. |Is The title conpound was prepared according
to the procedure described above starting from4-trifluoronethyl phenol (97
ng, 0.60 mTcEgAMLEMG 82 my (55% . HPLC purity: 99% M mz 383 (M+H) +.
HRMS nf z cal cd H21 382 1617 fou 1617. 20 EXAMPLE
41 1-[28(4d Eflzrff gﬂa Wﬁ?) é"vt]é& ~Genethyl-I-piperaap g?ﬁ&ﬁﬁﬂi‘@}?}w’pyram none,
Trifluor oacq}gﬁl@maaa@tetltle conpound was prepared according to the procedure

descri bed above starting from 4-bronmophenol (104 ng, 0.60 nmol). Yield: 79
(529 . HPLC 2Fheuie egmpawdswayprepated :amrmua)the praredves ddseriked|abolvef or

ng
(5 (Phenot bt 4.8 HerirBBd e U8 mpRl Yok comamre 5,

Trifluor oacgﬁﬁtyewo%.dv{&nt/}z eG&MﬁHWﬂHRMmMc&]@&If@CC@H@B{MO}QM)b t he procedure

((:Ig;oc/;l bgﬁngS'ﬁ%jﬁQy%artéggl‘ﬁfm phenol (56 ng, 0.60 mml).: Yield: 30 ny

EXAMPLE 44
1-[2-(2,4,5—Tﬂﬂuorophenoxy)ethyl]-3-(1 JA-diazepan-1-yl)-2(1LH)-pyrazinone,
Trifluoroacetate. -

15 The title compound was prepared according to the procedure described above
starting from 2,4,5-trifluorophencl (89 mg, 0.60 mmol). Yield: 56 mg (51%). HPLC
purity: 98%. MS m/z 369 (MFH)", BRMS m/z caled for Ci7H16F3N,02 (M)*
368.1460, found 368.1454.

20 EXAMPLE 45
1-[2-(4-Fluorophenoxy)ethyl}-3-(1,4-diazepan-1-y1)-2(1 H)-pyrazinone,
Trifluoroacetate.

The title compound was prepared according to the procedure described above
starting from 4-fluorophenol (67 mg, 0.60 mmol). Yield: 65 mg (65%). HPLC purity:

25 99%. MS m/z 333 (M+H)". HRMS m/z caled for Ci7HnFN4Oz (M)™ 332.1649, found

332.1651.

EXAMPLE 46 '
1-[2~(4-Isopropy1phenoxy)ethyl]-3-(1',4-diazepan-1-yl)—2(1H)~PYTaZin0ﬂe,

30  Trifluoroacetate. |
The title compound was prepared according to the procedure described above

starting from 4-isopropylphenol (82 mg, 0.60 mmol). Yield: 49 mg (46%). HPLC



| S January 2007 46 MS mz 315 (MtH)+. HRMS mz cal cd for CL7H22N402 (M +
314. 1743, found 314.1746. EXAVPLE 43 5
1-[2-(2,4,5-Trifluorophenoxy)ethyl]-3-(3-nethyl -1-piperazi nyl) - 2( 119 Japyara 2007
one, Trifluoroacetate: The title conpound was prepared according to the
procedure descri bed above starting from2,4,5-trifluorophenol (89 ng, 0.60
nmmol ). Yield: 25 ng (22% . HPLC purity: 41600% MS mz 369 (MtH)+. HRMS m z
caled for C1L7HI9F3N402 (M + 10 368.71460, found 368.1473. EXAMPLE 44

1-[2-(2, 4, 5-ghirity: 19994, MM)(M%%%%/%&%?%@%%%%M{ %&%ggi(r azi none,

Trifluoroacetate. 15 The title co was prepare I g t he
procedure deforpd 3OL2Bove starti ng from2,4,5-trifluorophenol (89 ngy, 0.60
mol ). Yield: 56 ng (51%9. HPLC purity: 98% M5 mz 369 (MtH)+.© HRMS ni z
calcd for CL7HI9F3N402 (M + 368. 1460, found 368.1454. 20 EXAMPLE 45

1-[ 2- (4- Fl udESANPREAD) et hyl | - 3- (1, 4- di azepan- 1-yl ) -2( 1H) - pyr azi none,

Trifl uorqace title co und. was prepared according to the procedure
descri bed ab’%%ﬁzﬁgﬁﬂ%wﬁmﬂ%ﬁhﬁb6#%@9@(%%)-%@@@3@@%% ). Yield: 65
mg (65% . HPhESnRiabitde. 25 99% M5 mlz 333 (MtH)+. HRVB nfz cal ed for
Cl7H21FNAQ2 (M + 332.1649, found 332.1651. EXAMPLE 46 :

1-[2-(4-1sopr Itibls spmRoYet wsd frepBirddiacdording e tha prdcedurp dactibbd ghowv@zi none, 30
Trifl uoroac @ﬁ'ﬁ: A nd, was are rgin t he procedure
descri bed agst(c)ve %ﬁ%{%ﬁ%ﬂ?\}lﬁ%ﬁ#@%&%&ﬁ? Bﬁgﬁﬁgzggﬁgg{ @gé%)%r‘ﬂml ). Yield:
49 ny (46%) HRRL fuwik$: IBYGNIE yn/2 800 (MAH)". HRMS m/z caled for CgHaaNO,S (M)*

10 360.1620, found 360.1611. '

EXAMPLE 48
1-(2,4,5-Trifluorobenzyl)-3-(1-piperazinyl)-2(1H)-pyrazinone, Trifluoroacetate.
Step 1: 3-(4-tert-Butoxycarbonyl-1-piperazinyl)-2( 1ﬁ)~pyrazinone.
15 2-Chloro-3-(4-tert-butoxycarbonyl-1-piperazinyl)pyrazine* (60 g, 0.20 mol)
was added to a mixture of NaOH (100 g, 2,50 mol), water (100 mL) and DMSO (100
2) at 100 °C. After being stirred for 3 h, the mixture was allowed to cool and
partitioned between toluene (100 g) and water (200 mL). Water (3 00 mL), crushed
ice (200 g), EtOAc (600 g) and sodium chloride (100 g) were added to the aqueous
20 layer. The layers were separated and the aqueous layer was extracted with an
additional portion of EtOAc (600 g). The combined organic layers were concentrated
in vacuo to furnish 38 g (68%) of the title product. 'H and *C NMR data support the
stated structure. HPLC purity: 100%.HRMS m/z caled for Ci3HzoNz03; (M)*
280.1535, found 280.1530. *Prepared according to the procedure described in
25 WO 00/76984, Example 52, Step 1.
Step 2. 1-(2,4,5-Trifluorobenzyl)-3-(4-teri-butoxycarbonyl-1-piperazinyl)-2(1 H)-
pyrazinone.
To a solution of 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1H)-pyrazinone
(obtained in Step 1 above; 1.30 g, 4.66 mmol) in THF (20 mL) was added +BuOK
30  (0.53 g, 4.66 mmol) and the mixture was stirred at room temperature for 10 min. The
resulting solution was added dropwise to a stirred solution of 2,4,5-trifluorobenzyl
bromide (1.20 g, 5.33 mmol) in THF (20 mL) at room temperature. After 2 h, the
reaction mixture was cooled to 0 °C and partitioned between water (20 mL) and



purity: 99% M nilz 357 (M+tH)~. HRMS nilz cal ed for C20H23NAO2 (N f 356. 2212,
found 356.2203. EXAMPLE 47 5 '

1-[2-{(2- Met hyl t hi o) phenoxy) et hyl ] - 3- (1, 4-di azepan-1 -yl ) - 2( 1H) - pyri&zangare 2007
Trifluoroacetate. The title conpound was prepared according to the procedure
descri bed above starting from 2-nethyl sul fanyl -phenol (84 ng, 0.60 nunol).
Yield: 51 ng (47%. HPLC purity: 98% Mggnilz 361 (MrH)+. HRM5'nmlz calcd for
ClsH24N402S (M + to 360.1620, found 360.1611. EXAMPLE 48

1-(2,4,5-T 3-
Tr |( f1 uor oa:::él% %rgBﬁ@% 'r%e 0%?139%3%6‘%%28&%%?@6’&& é%ﬁ%[ﬁ A %3%511 AY47) - 2( 1B)

. | * (60
Y o0 o ) s B poin bf o SOk S P L Y ot Inc BBl SR 1P 06

nL) and DvBOYlidperysigilized uﬂ!@l)s@ldﬂlﬂ‘ b plodiqt gashd neeryetallized Bom tert-betyhi xt ur e was
allowed to | b d water (200 ni).
Wat er (300 ﬁr@?&hycr ushggﬂ:l ce ggé g E@% %%%egugg?{g%f Ln’fm chloride (100
g) were addettuttord he agueous 20 Iayer The | ayers were separated and the
aqueous | ay t d _addi t.i ortion of EtOAc (600 Q).

The conbi ne$t%}’rm%§lﬁ&éi’$§§bcfu§r )' 5 H?fﬁ?&?ﬁgaéﬁﬁwu@% furnish 38 g
(689% of therﬁﬂdok@csﬁa&duct 1H and 13C NMR data support the stated

structure. HPLC ur 100% HRVS nilz cal cd for C13H20N403 (M + 280. 1535,
found 280. 1530. Hige of d @A ignersbenral s Goethmtoxyeasbebdd in 25 WO

00/ 76984, ) (15H SRk :
2.1-(2,4,5-1Tr1 1 35)2 %e?z)ﬁﬂ” m°§§1&?5ar“%egd‘tl Sicn 2 abpue: 0150 L18mmebin 1y o 1R) -
pyrazi ndhe. dj‘aiulca:omgiham €19 mk) was added TFA (2 ml) dropw:se at 0 °C. After being

3-(4-tert- bu 0X § | - er.azi a2| none obtained in Step
1 above; %ﬂ d Ig@ryﬁﬂ%ql)tglﬁ t?%ff}l@"ﬂ@‘g SHremogEHR vaglim o 53 g,
4.66 m"rDI) mdltin@en aicslowless ol Trifirition @ thadthdr @8VE WA A4l hichQyerd 0 M n. The
resulting s saded dro V\nse[,

utio 8ast|rred solution o
2,4, 5- tHfI%ﬂé‘P’E?Sé’E%%i% er chp STy rypaly yerevappqd wifocald) at room
tenper at ur e ethef & drikdlih :Vaélﬂ!ﬁl atrsaae&d, Remaﬁ 350 g@mfoﬁﬂ@hﬁeic&ﬁb&n@ and

partitioned between water, (20 ni) S Januardy
15  HPLC purity: 95%. HNMRanaIys:s supports the stat slructure HRMS m/z caled

for CysHsFaN4O (M) 324.1198, found 324.1195.

_‘b—l

EXAMPLE 49
1-[3-(2,4,5-Trifluorophenyl)propyl}-3-(1-piperazinyl)-2(1H)-pyrazinone,
20  Trifluoroacetate,
Step 1. 3-(2,4,5-Trifluorophenyl)propionic acid.
3-(2,4,5-Trifluorophenyl)acrylic acid (3.50 g, 17.3 mmol) was dissolved in
glacial acetic acid (40 mI.) and treated with active carbon {~0.5 g). The mixture was
stirred for 20 min, the carbon filtered off and washed with glacial acetic acid (20
25 mL). To the resulting solution Pd on carbon catalyst (0.45 g, 10% Pd) was added and
the mixture was stirred under hydrogen at atmospheric pressure overnight. The
suspension was filtered and concentrated in vacuo. Residual acetic acid was removed
by addition of a small volume of toluene followed by concentration in vacuo. The
resulting oil crystallized upon standing and this material was dried in vacuum at
30 50 °C to give 3.34 g (95%) of the title compound.
Step 2. 3-(2,4,5-Trifluorophenyl)propan-1-ol.*
3-(2,4,5-Trifluorophenyl)propionic acid (3.25 g, 16.0 mmiol; from Step 1) was
dissolved in THF (15 mL) and cooled to 0 °C. To this solution was added Me,S-BH;



48 Et OAc (50 nmL). The organic |ayer was washed with brine (10 nL) and dried
over . Na2SO4. Evaporation of the solvent gave 1.82 g (96% of the title
conpound as an oil which crystallized upon standing. The product iankgy 2007
recrystallized fronttert-butyl nethyl ether. HPLC purity: 94% 1INVR and MS
anal yses support the stated 5 structure. Step 3. 1
-(2,4,5-Trifluorobenzyl)-3-(1 piperazi nyj}lg 2(1B) pyrazinone,
Trifluoroacetate. To a solution of 1-(2,4,5-trifluorobenzyl)-3-(4-tert

but oxycar bonyl-1- piperagzinyl)-2(1H)-pyrazinone (obtained in Step 2 above;
0.50 g, éy i 732 W?édmweweﬁ%m@éﬂw TR{yHngPRIXEie WS then (2 )

dropwi se i hatdd at/50!"2! foP 80 fiin Adlek bl %%oic%ﬁtagﬁ REHATBPRAY Wag. L he

sol vent and TFA were renoved in vacuu resul ti ess oil.
Tri t ur at i onaddadrdrenwise. Theweixiung wes natedab V@ Q\iqrdrh :Aﬁsecooimgtcmoem of f after

I th l.d . eth d
dried n vadiR e b B bt e it g hBE 5 R ot pouna. 15
HP:_Cdpu ][5' t yoiwlg?:m giMB mh%d/ﬁiﬂrsﬁﬁmmﬂr% ‘ &'&gbg& }MZS@s@vsﬁdrmt{na HRVS nt z
cal c or + oun
1-[3-(2, 4, 5(%?4&%@%%%% %ﬁﬁeﬂqln%méfswﬂeﬁﬁﬁiiwa)(3 ?A E{?R’/pwgiwnone 20.
Trifluor oacmm thaPinie uéed?dwfe@ﬁffm'ihér ﬁéﬁt'stéﬁr%év‘féﬁéi_}?rgﬁ&%d(iﬂﬁf’ ROs D,
3-(2,4,5-Trifluodr ghenél)acryllc acid (3.5 nol ) was di ssolved in

gl aci al aceBtep 3adi{ nﬂﬂ%%hﬁﬂﬂbﬂ@ﬁﬂé‘de’fhﬂteﬁl foeteve car bon ( 0.5 g). The

m xture was sti I shed with

gl acial acetic a%{ %E%@éﬁr%&ﬂ?g@gﬁé resﬁfr{o?)r%a%soﬁﬁf&é% \(l)\% car bon

~cat al ysto ( Oselibtigh oﬂﬂ(@,Pd)tnﬂmsroﬁrédﬁm:mm- -bh(@.461 g 2 141 enmsls fretni S‘tepazy under
Concent  at cad Fredizbeine KEEf By maell indiirompiere G IR0 "Gy T En of a
smal |~ vol unyaektirked 4¢268n fah @M@efm 1@Qﬂ@@@bﬂhﬁkte%sabﬁea&@@b‘@fﬂﬁ%ohﬂesU| ting
oi | crystallized upon standing and this naterial ed in vacuum at 30

50 C to gi v&IBRLGmapilpdng) J@hl%qwthmﬁm @B)rmm@ter (lgm,lp) werc added. The -
2.3-(2,4, 5 I&a%;@{agp%pxitga agmﬁac?'ana off petfolinbd. HRIRRRAK M e PT 0PI ONi €

acid (3.25 g nnno
15 was washed with brine, dried over Na2804 and concentrated in vacuo to give 0.66 g

(100%) of the title compound as a yellow oil. Purity by HPLC: 87%. This material

was used directly in the next step.
Step 4: 1-[3-(2,4,5-Trifluorophenyl)propyl]-3-(4-tert-butoxycarbonyl-1-piperazinyl)-
2(1H)-pyrazinone.

20 To a solution of 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1H)-pyrazinone
(obtained in Example 48, Step 1; 0.53 g, 1.91 mmol) in THF (10 mL) was added
+-BuOK (0.21 g, 1.91 mmol) and the mixture was stirred at room temperature for 10
min. The resultant mixture was added dropwise to a solution of 3-(2,4,5- '
trifluorophenyl)propyl methanesulfonate (0.66 g, ~2.1 mmol; from Step 3) in THF

| 25 (10 mL). The mixture was stirred at 35 °C for 3 days. Then, the solution was cooled
to 0 °C and water (20 mlL.) and EtOAc (25 mL) were added. The aqueous phase was
saturated with NaCl (2 g) and extraction performed. After separation and repeated
extraction with EtOAc (15 mL) the combined organic layers were washed with brine
and dried over Na,SO4 Concentration in vacuum gave 0,75 g of a yellowish oil

30  which was purified by column chromatography on silica gel using EtOAc/n-hexane

(4:1) as eluent. This gave 0.50 g (57%) of the title compound as a colorless oil.
HPLC purity: 91%. 'H NMR and MS analyses support the stated structure.



di ssolved in THE (15 nL) and cooled to O C To this solution was added
Me2S-BH3 1S January 2007 49 (3.2 nmL, -32 nnnol) dropw se under 30 m n and
the resulting mixture was then heated at 70 C for 30 min. After clddlahwagy 2607
0 C, 6 Maqueous HC1(20 nL) was added dropwi se. The m xture was heated at
70 Cfor | h. After cooling to room tenperature the m xture was extracted
with ether (2 x 20 nL) and the conbined §yorganic | ayers were washed with
brine and dried over Na2SO4 Evaporation and drying in vacuumgave the title

3??‘28??3 o St i ot tiebeb ey i Bghmaoney o 1%
3. 3-( 2 4, 5- ThiffdotReerheny! )propyl Met hanesul fonat e. Met hanesul fonyl chl ori de

(0.45 g, 3.88 mmg) was_added dropwi se to a 10 sol ution of
3-(2,4,5-trifluof ﬁh@ﬁﬁ)ﬂ’%ﬁ@ﬁdﬁt%wliedoﬂ6°1§ﬁ°1120f41[3r@1ﬂ5* fromStep 2) and

t t hyl L Th

mxcurs el GtodrSnpep i IR Al G TR 2 (Ut ploatiofe T

di sappeas an@40g, 1.02 nahelpfrom StQMUﬁdwblnrcbmethmlg)(l() ohil § bt Q)?Cbmftdnhﬂag( 10 nL) and
t 10 nL dde t t i th NaCl d

\gj(lt re;c§ i on é?%%ﬁ%&lgl dLI‘ﬂgmg PORTG Ieirg i@%ﬁi‘%é%%"g er)MYaFﬁ% dri 23 over

Na2SO4 and e&aR th atcatbriels Mamanatﬂmgmeetﬂe % Qprhé WhASrysihlstwific wérk e

conmpound as a ye low oi | . Purity by HPLC is material was used
directly i nfitgeed q.ft:gtcgghngb@gnxtuxe 10 0 °C. The crystals were washed with cold

4: 113 (2, &<l hid 4ol HIRAEHI J9300PHb ki 8.3 (oY LAY 6AE byl P per azi nyl

)- 2(1F1)-pyrazinone. 20 To sol ut

3-(4-tene- bﬁﬂﬁﬂyp&ﬁbo?ﬁ%rlﬂlEmab{swhpp@tsmﬂqigdmmémMSWa¢a&@U in
Exanpl e 48, .St k- | D)ol E (10 nmL.) was added t-BuCK
(0.21 g, 1. %P}?ﬂgﬁcga\dﬁeﬁ%lgﬁu?%%\K‘géw?lﬂr_'r ed at roomtenperature for 10
mn. The resultant m xture was added dropwi se to a solution of 3-(2,4,5
trifluorophenyl)propyl nethanesul fonate (0.66 g, --2.1 mmol; fromStep 3) in
THE 25 (10%@@5{%’ xture was stirred at 35 C for 3 days Then, the

sol ution wag_68ohfigdrd-Ger? e Pine 3151)- Mﬁon\é’ere added.
The aqueous p(%ase \?\’/as sa?ﬁr‘gtgled Wfﬁnﬁ&gl p? and e ractlon per f or nmed.
After seépar Ariflvoroaeatateepeat ed extraction W|th Et OAc (15 nL) the conbined

organic layers were washed with brine and dried over Na2SO4. Concentration
i n vacuum g8&tep 10 143,3gDikydm-hanko[didfdibxioi2-yimethyl)-3-(4-zert-butoxycarbonyl-1-

piperazinyl)-2(1H)-pyrazinone. A
A mixture of 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1H)-pyrazinone (4.00 g, 14.3
mmol; from Example 48, Step 1), 2-chloromethyl-2,3-dilydro-benzo[1,4]dioxine

20 (2.60 g, 14.3 mmol), DMF (10 g) and pot_assium carbonate (4.00 g, 28.9 mmol) was
heated at 120 °C for 3 h. Water (100 g) and EtOAc (200 g) were added to the
reaction mixture and the layers were separated. The organic layer was concentrated
and the residue purified by chromatography on a MPLC column using a continuous
gradient (0-100% EtOAg in heptane) as eluent. This provided 0.60 g {15%) of the

25 title compound as an oil. "H NMR analysis supports the stated structure.
Step 2: 1-(2,3-Dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-(1-piperazinyl)-2(1H)-
pyrazinone, Trifluoroacetate.
Trifluoroacetic acid (5 g) was added to a mixture of 1-(2,3-dihydro-
benzo[1,4]dioxin-2-y1methy1)-3—(4-terr-butoxycarbony1-1-piperazinyl)—Z(lH)-

30  pyrazinone (0.6 g, 1.4 mmol; from Step 1) and dichloromethane (20 g). The mixture
was stirred overnight and then concentrated in vacuo, Metyl ters-butyl ether (40 g)
was added to the residue and the crystals that formed instantly were collected. This



30 which was purified by colum chromatography on silica gel using

Et CAc/ n-hexane (4:1) as eluent. This gave 0.50 g (57% of the title
conmpound as a colorless oil. HPLC purity: 91 % |IN NVR and M5 andfJamsry 2007
support the stated structure. 19 January 2007 5D Step 5,
1-[3-(2,4,5-Trifluorophenyl ) propyl]-3-(1-pi perazi nyl)-2(1H)-pyrazi none,
Trifluoroacetate. TFA (2 nL) was added dgopwi se to a solution of

1-13-(2, 4, 5-

trifluoroph 4-tert.-but oxygar bonyl - | zin 1H) - pyr azi
none 5 (O. glgg’ﬁﬁg‘{l(?gé g]r%%?/(’ ofb’ﬁr‘ﬁtﬂgf’%‘ﬂp‘?gﬁﬁ aﬁwg;t% Pﬁrﬁﬁ’é %’1% ’%L) at 0 C
After bei ngpd iid RMH Salykedisuphort #RRARIRAERILHRMS AB cBRUVSNGBRN,GFA Were
removed in vacuo resulti ng%glrn a colorless oil. Trituration W|th et her gave
pal e white G2 L53anioand 38%E538i | tered off after cooling the mixture to 0
T. The crystals were washed with cold ether and dried in vacuumat 50 Cto
furnish 0.38 g (79% of the title conmpound. io HPLC purity: 96% 1H NWR
anal ysi ss SUM stated structure. HRMS mz calcd for C'HI9F3NAO (M +

352 ypd_352 0 | - b
7]t oxd n- SERERI Y B R R S S P e ones o

Tr| f | uor oacetifihGroadditap. 1:

1- (2, 3- Di hydro- benzo[ 1, 4] di oxi n- 2-yhnet hyl ) - 3- (4-t ent - but oxycar bonyl - I -
pi perazi nyl keg 11k 3-@11@-61 Ralirf2-F) 4 I?Er&lﬂétl-carboxyhc acid tert-butyl ester.
3-(4-tent- butoxycarbony - pi perazinyl)-2(1H)-pyrazinone (4.00 g, 14.3

mmol ; . from E&mbﬂyﬂﬂlﬁarﬁbm ®)8 g,nmlmpwmmbd& ity of D-chlenez®{ 1, 4] di oxi ne

20 (7 S et Tl sl (e O0nBR d5504 °Z%3%Eﬁé%e&$938 43} wer
added to thg.p B?rﬁﬁéthzﬂg(f@l?( Lhﬁ@"@"f'hélgﬁuh@)ﬁ%?tfdé%r ﬁﬁé fire The organic

| ayer was concentr at the residue puri tography on a MPLC
col um usi ngveanightn TolweneS00 g} adi weater (106 gmeﬁeﬁﬂdaﬁdotherb@pbam:)tumnél uent .
This provid the 25 title co an ot.f

analysis s uﬁlgéo}[egso\f’%g(slgﬁtgﬁ b preanic layer ws.gonse n?r%gag 15 vadlio 6 furiish 5‘ 4NNR
1-(2,3-D hyggrmobgf&(ﬂlieimﬂa] ddhipsinit, 2HNNIR ahylysis Suppbrtdind statedisiidtire? ( 1R) -

pyrazi none rifluoroacetate. Trifluoroacetic acid (5 g) was added to a
m xt ur el%of ijﬂgdm}WQQﬂﬁQM Example 162, Step 1.

Step 2: 4-(3-Oxo-3,4-dihydro-quinoxalin-2-yl)-piperazine-1-carboxylic acid terz-
butyl ester.
4—(3-Chloro-quinoxalin—2-yl)-piperazine-1-carbbxylic acid fere-butyl ester (10.0 g,
28.7 munol; from Step 1) was added to a mixture of sodium hydroxide (40 g), water
20 (40 g) and DMSO (40 g) at 100 °C. After being stirred for 1 h at this temperature,
water (200 g) and methyl tert-butyl ether (1000 g) and sodium chloride (50 g) were
added. The crystals formed from the organic layer were collected by filtration and
dried. This furnished 4.0 g (42%) of the title compound as white crystals. "H NMR,
analysis supports the stated structure,

25 Step 3: 4-{3-Oxo-4-[2-(2,4,5-trifluoro-phenoxy)-ethyl]-3,4-dihydro-quinoxalin-2-
yl}-piperazine-1-carboxylic acid tert-butyl ester,
" #BuOK (1.0 g, 8.9 mmol) was added to a mixture of 4-(3-0x0-3,4-dihydro-
quinoxalin-2-yl)-piperazine-1-carboxylic acid ters-butyl ester (1 g, 9 mmol; from
Step 2), THF (20 g) and DMSO (5 g) at room temperature. This mixture is added to a
30 solution of 2~(2,4,5-triflucrophenoxy)ethyl methanesulfonate (2.45 g, 9.00 mmol;
from Example 54, Step 4) in THF (20 g). After being stirred at room temperature
overnight, water (100 g) and EtOAc (200 g) were added to the reaction mixture. The



benzo[ 1, 4] di oxi n-2-yhnet hyl ) -3-(4-tert-butoxycarbonyl -I-pi perazinyl)-2(1H)-
30 pyrazinone (0.6 g, 1.4 mol; from Step 1) and di chl oronet hane (20 g). The
m xture was stirred overnight and then concentrated in vacuo. Met \I¥ January 2007
tert=butyl ether (40 g) was added to the residue and the crystals that
formed instantly were collected. This 1 7 January 2007 51 furnished 0.30 g
(48 %9 of the title conpound as white crgstals. HPLC purity: 97% MS and
NMR anal yses support the stated structure. HRMS nfz calcd for C, 7H2ON403

(M7 328.1535, found 328.1538.. 5 EXAMPLE 51 . . _
3- Pi per azi n?aly{-ar)“f‘lufef? fef?ﬁ?ds@g-t?‘ar?rigflﬂ%@ STH, BUSTTEHEh IR YocuQ TRG TR i n- 2- one,
Tri f | uor oac ghap@ifisditsichiomstof3plGhdroaOVBLC O ednnsitg)d chntinuous gradient

pi perazine-1-carboxylic¢c acid tert-butyl ester. Di-tert-butyl dicarbonate
(5.8 g, 0.0 1%%‘5@% Iheptane) & elucpi. Bvapegation of selkens gavexd.S gt the title

pi per azi n-lg%'ap&bhh%eﬁgh;&éﬁ(* &@sgﬁgﬁgﬁﬁg@@wgfiﬁmﬁ%&m5-5 g, 0.054

nol ) and di or onet 0 was stirred at room

t enper atiur estruse.nfhihmatetiol wasnsed @otly jn thadextatepr (100 g) were added to the

reaction mxture and the l.ayers were separated. The organic |ayer was

concent r at eBtep 4: ¥-Ripevazim 1 fyinl (RSB, 4S-ttiflugrofb®asxy)-ethyl Hd/-quinbealindme,nd. ' H NVR

anal ysi s sugg_&r}ts tpa? stated structure. 15 *Reported in WD 00/ 76984, Exanple
chaoz e.

162, Step 1:
bl 3 Oc0. 3 Anffhiai O EP b idted los BLARKBPA NS ko SO ARl | e (-

butyl ester. oro I noxal | y -plpe3a2|ne- -cafboxylic acid
tert-butyl plsnexy)ctiyl3.g;dihgBo-dumyrdlin-Z-ylpmifsranmel])-cavhexydidaei /e7d- a ni xt ure of

di hyd id 0 . d O : t, 100 C. Aft
bt ng Stt v Bevger 405 bt R Ctom Spo f Red b AR ERs (A o A st b 1y
tert-butyl gfrhert fob@mehbratite fr@dh, tie edvtion hibeueMoasEbnivtitted adieiRdo. The
crystals fornmed fromthe organic |ayer were collected hy fl%gstlon and
dried. Thi sThqr:eﬁfigwasm%rcﬁe&gtp'@%m%?gr%m(ﬂw@@ﬁ%wﬁ&% Y& cryst al s.

"H NVMR an ' t &7 WRAER A : '

4-{3- Ox0- 4- %‘ﬁ?g"i‘u -1 Iral' ?IIuor o-gg:ﬁenoxy%%%&&oﬁ%?g?gﬁﬁ%%{e' It_JUiPIﬁgxal I n-2-

yl } - pi per azpuiy:|24%a HIOMGI /e caled ICecHszh%@i&é)sﬁ@ﬁ-l%Q@ﬂ@d“@ 147y, 8.9 mml)
was addlesd to a m xture of 4-(3-o0xo0-3, 4-di hydro-

EXAMPLE 52
1-[2-(2,4,5-Trifluorophenoxy)ethyl]-3-(4-n-butyl-1-piperazinyl)-2(1H)-pyrazinone,
Step 1: Methanesulfonic acid n-buty! ester*
Methanesuifonyl chloride (15.45 g, 0.13 mol) was added to a mixture of n-butanol
20 (10g, 0.13 mo}), triethylamine (26.3 g, 0.26 mol) and dichloromethane (150 g) at 10
°C, After being stirred at room temperature overnight, water (100 g} was added to the
reaction mixture and the layers were separated. The organic layer was concentrated
in vacuo at room temperature. This gave 18 g (90%) of the title mesylate as an oil, "
NMR analysis supports the stated structure. *Previously described in J. Amer. Cherm.
25  Soc¢.1933, 55, 345-349.
Step 2: 1-[2-(2,4,5- Trifluorophenoxy)ethyl]-3-(4-n-butyl-1-piperazinyl)-2(1H)-
| pyrazinone.
Methanesutfonic acid butyl ester (0.30 g, 1,97 mmol; from Step 1) was addedtoa
mixture of 3-(1-piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyl]-2(1H)-pyrazinone
30 (0.50 g, 1.4 mmol; from the free base of Example 3) and potassium carbonate (0.10
g, 2.89 mmol) in DMSO (3 g). After being stirred for 3 h at 60 °C, water (50 g) and
EtOAc (100 g) were added to the reaction mixtyre. The layers were separated and the



qui noxal i n_2-yl)-pi perazi ne-1-carboxylic acid tert-butyl ester (1 g, 9

nunol ; from Step 2), THE (20 g) and DMSO (5 g) at roomtenperature. This

m xture is added to a 30 solution of 2-(2,4,5-trifluorophenoxy) et hyd January 2007
met hanesul fonate (2.45 g, 9.00 nunol; from Exanple 54, step 4) in THE %0
g). After being stirred at roomtenperature overnight, water (100 g) and

Et OAc (200 g) were added to the reactionsgi xture. The 17 January 2007 52

| ayers were separated and the organic |ayer was concentrated in vacuo. The

residue was purified by chr t.Qgr aphy_on an MPLC-cql uymn using a

conti nuous dff ?i’ilcelﬁ-’(e”(‘fgcf@ﬁ% EEHAR VP °+@R‘%ﬁ%‘3§”ﬁ§@’?§%¢n?¥ Evapor ati on of

sol vent gaveshthnatprphyt difa hﬂﬂ@cclﬁﬁﬂﬁﬂﬂ@gcﬁﬁnﬁéﬁﬁéﬁi&ﬁgﬁiﬁ?% EtARE inpgr e). 'H
ria

NMR anal ysis supports the stated 5 struCture. Thi's mat was use
directly’ i n hepensiegelugnt Fhisdugished 33 mg (8%) of the title compound as an oil. 'H

3- Pi per azi n—hwil s diwkids L - rethvl )] ui,noxal i n- 2- one,
Trifl uoroacetat ean&l#%ﬁ f‘@)oﬁtgg%%‘ft%%& %“@%%%%?ég’géldwgmﬁ %fcﬁr e of

4- { 3- 0x054- [far CRHAFINIO4 QMXid16.1930, found 410.1920.

phenoxy) - et hyl | - 3, 4- di hydr o- qui noxal i n-2-yl } - pi per azi ne-1-carboxylic acid
tem po butyl ester (0,5 g, 1 nmmol; from Step 3) and dichl oronet hane (20 g).
After bei ng itANPER 58t room tenperature for 2 h, the reaction m xture was
concentrated in vacuo. The residue was purified by chromatography

(prep- HPLO) itj@-@i fl 9 3k 0@ b 1143 and M5
anal yses suplplgr_ ”%Gﬁgﬁ§11?%1&&’%??%3?&3&%&%%@3?‘?%%%% ﬁi@i&@% z calcd for
C20H19F3N4 0 pyrarinene) rifinpgmcetatpund 404. 1475. 15 EXAMPLE 52
1-[2-(2,4,5-Trifluorophenoxy)ethyl]-3-(4-n-butyl-1-pi perazinyl)-2(1H)-pyrazi
none.  $bep Siep IVeIdilarReUFdiNAdd dehdhdxyldiyy bst@st er' Met hanesul fonyl chl ori de
(15.45 g, O. lf nol) was added to a m xture of n-butanol 20 (10 g, O0.13

mol ), tri et Mdthaneswifofgbct8onde (05 260.4dmpol)ared added 18 hawintmed bEhmethdlp g) at 10

added t o 1 netpdgld edfi Finel RIFTERER Dt o el Bl iptlPistiatnas lebh e gani o
| ayer was cgymmbeﬁsﬁﬁﬁ&aﬁm&a%gréméﬁw,%@mm@%% 18 g (909
of the titlé nmesylate as an oil. 1H NWVR anal ysis supports the stated

structure. nafdedid Begractionseixiuse dhe taysts winesepargied and tRRrSmic o vas 55,
345- 349.
15

concentrated in vacuo at room temperature. This gave 13.1 g (65%) of the title
mesylate as an oil. 'H NMR analysis supports the stated structure. *Previously
reported in Tetrahedron 1995, 51, 4867-4890.

Step 2: 1-[2-(2,4,5-Triflucrophenoxy)ethyl]-3-[4-(2-methoxyethyl)-1-piperazinyl]-
2(1H)-pyrazinone, Trifluoroacetate.

20 Methaﬁesulfonic acid 2-methoxy-ethyl ester (0.15 g, 0.97 mmol; from Step 1) was-
added to a mixture of 3-(1-piperazinyl)-1-[2~(2,4,5-triflucrophenoxy)ethyl]-2(1 H)-
pyrazinone (0.30 g, 0.85 mmol; from the free base of Example 3) and potassium
carbonate (0.30 g, 2.17 mmol) in DMSO (6 g). After being stizred at 60 °C for 3 b,
water (5 g) and EtOAc (30 g) were added to the reaction mixture. The layers were

25  separated and the organic layer concentrated in vacno. The residue (0.2 g) was
pﬁriﬁed by chromatography (prep-HPLC) to furnish 60 mg (13%) of the title
compound. 'H NMR and MS analyses support the stated structure, HPLC purity:

95%.



Step 2: 1-[2-(2,4,5-Trifluorophenoxy)ethyl]-3-(4-n-butyl -

pi perazinyl)-2(1H) - pyrazinone. Methanesulfonic acid butyl ester (0.30 g,
1,97 nmiol; fromStep 1) was added to a m xture of

3-(1- pi per azi nyl)-1-[2-(2,4,5-trifluorophenoxy)ethy]]-2(1H) - pyrazi hbfsuas®007
(0.50 g, 1.4 mol; fromthe free base of Exanple 3) and potassium
carbonate-(0.10 g, 2.89 mmvl) in DVSO (3 g). After being stirred for 3 h at
60 C, water (50 g) and EtOAc (100 g) wersg added to the reaction m xture.

The | ayers were separated and the 1 5 January 2007 53 organic |ayer was
concentr at edE' n 4 The residue was purified by chromatography on a MPLC
col umm usi ng—%ﬁ%mgmous gradient (0-100% EtQAc in hept ane) as el uent.

Thi s furni she-g4, Bu"r{fﬁﬂ&olﬂienbi}gethyl]-B@-ﬁﬁ@DU@g;e%ng viakindd¥R anal ysi s
supports the_stat ed structure. HPLC pur| ty m z cal cd 5 for

C20H25F3NACeStem 3 1-ErEhingad-pyrarimd - usthylpaisrazine AVPLE 53

1-12-(2,4,5-Tri flyugp | inyl]-2(1
H)[ p§/ra2| none, Tri uor%g%dghiew%%&&gw% nm?h@s“&% H%SH%@??F -
2- met hoxs- etgn‘o'[l ngsoly and pm&m&mes‘tbbmm{ylo g;ﬁl mmail)an(adzaorgtnlén(m mi)lWaswas added

to a mxture_ of .2- an nol mne, (26.5 g,
0.26 nol) antifghehss lgﬁﬁﬂlg El]( g’éﬁg&fg?‘”b" XM %OHBE'F‘%S}'?%%;’SP%&“% room

t emperat ur e gyeneHod of thatfitrate E 1) g bEthe cradedinddid o8 REola8@eliqu) M Xture. The
| ayers were separ at ed 1gnd the or r}{cg Iaye was 15 concentrated in vacuo at

r oom t enper aRuAgatiop s fifeatign fhyoy; £ bptanpEtPpe (B ) folleypdbe as an oil .
' H NVR anal gggﬁaﬁgc?ﬁ’é ﬁﬁ%}?éh@‘vg 1124 @q‘%ﬁ bf € tité Eompdiing b RY&llok off GRRAL €d 1N

Tet r ahedr on

1-[2-(2,4, 5- swwﬂbﬁwmmmgyl)@myupwlw%@@v@tﬁié%ﬂ—ﬁyl"ﬁcﬂm@d@w& nyl ] -
2(1B razi 0 20 Met hanesul fonic acid 2-net hoxy-et hyl
(18) - Pyr azigifiGes Tl tOTRRSEEAL o y-ethy

ester (0.15 1) was added to a m xture of

?b( ébpi pegaésgma B-(|21 Mﬂﬂ]@rm:}nﬁerazim;ﬂj ﬂoﬂppﬁlgzim&w) et hyl ]-2( él—l) pyrazi none

, nuno rom 0 an an ium
car bongte (0.30 d° ago W‘%%Qélmgg ) n Af *%éﬁ‘ﬁ%ﬂﬁﬁsﬁe@ at 60 C for
3 h,  water y65,19)a 309CE A4S D-(SLnRL Ly RISSH)- 4 ondi\RpipBALE AbtaMliN T € The

Iayers wer e
.15  Step 1 above; 2.5 g, 12 mmol). Afier being stirred for 2 h, the dark red solution was

pusk

—Jpet

—‘—

cooled to room temperature, extracted with EtOAc overnight to give, after drying
and solvent removal in vacuo, 0.96 g (43%) of the title compound as an off-white
solid. HPLC purity: 88%. MS m/z 195 (M+H)*. HRMS m/z calcd for CoH1N,0 (M)"
194.1168, found 194.1159.
20 Step 3. 2-(2,4,5-Trifluorophenoxy)ethanol.
t-BuOK (3.0 g, 27 mmol) was added to a mixture of 1,2,4,5~
tetrafluorobenzene (2.0 g, 13.3 mmol) and ethylene glycol (7.5 mL, 133 mmol) in
DMSO (50 mL) and heated at 80 °C for 1 h and then at 60 °C overnight. EtOAc was
added and the resulting solution was washed several times with water. The organic '
25  layer was dried (Na;80,) and concentrated carefully in vacuo at 30 °C to furnish 1.5
g (containing ~14% FEtOAc) of the title compound as a white semisolid. NMR
analysis supports the stated structure, This material was used directly in the next step.
Step 4. 2-(2,4,5-Trifluorophenoxy)ethyl Methanesulfonate.
Triethylamine (1.8 mL, 13.2 mmol) was added fo a cold (0 °C) solution of a
30 mixture of the 2-(2,4,5-trifluorophenoxy)ethanol (1.3 g, 6.6 mmol; from Step 3) and
methanesulfonyl chloride (0.61 mL, 7.9 mmol) in dichloromethane (40 mL). After
being stirred for 1.5 h, water was added and the mixture was concentrated. The

residue was dissolved in EtOAc and the solution was washed with 1 M KHSO,, then



25 separated and the organic |ayer concentrated in vacuo. The residue (0.2
g) was purified by chromatography (prep-HPLC) to furnish 60 ng (13% of the
title conmpound. 'H NVR and MS anal yses support the stated struct UBdantdBLZ07
purity: 95% 1 7 January 2007 54 EXAVPLE 54
1-[2-(2,4,5-Trifluorophenoxy)ethyl]-3-(4-nethyl-I|-piperazinyl)-2(1H)-pyrazin
one. Step 1. 1-(3-Chloro-2-pyrazinyl)-4ssmet hyl pi perazirte.* A m xture of

2, 3-dichloropyrazine (5.0 g, 34 mmol ), N-nethyl piperazine (5.1 5 g, 51

mol ) and pQt: ' L) o etonitri Q0 nL) was
stirred at g‘&n@%yrﬂ%%%p@?%ﬁgé ‘\Z%"?“’%‘ﬁ*’i‘%l\%g‘?? ?lgﬁ go(ﬁ%’i"l“&% S,wécgloﬁiﬁed by
filtration étldcompowrhisratdranpeofl. NMR dnalybis sippogathe statdll gruoturd, fdiscr ude

product as an orange liquid,. .Purification by f iltration through silica

usi ng hept aﬁ’éfeﬂ"%i\’gs?%‘?dg#mf;gﬂ“&awxﬁ?epft OAc/ acetone (1:1) gave 4.1 g (57%
of the titl gipeMaund S TAMSLHRNCE)hYIE G nidh#aliidibiind)-oaen- cool ing. HPLC
purity: 100§A)eﬁl\{|5 %QIZIQZB ( M+H) é 3 gpor eg I n \% %glr%%g@l,ﬁ%?anpl e 169,
Step 1. %t epy2ziBoya- Met hyl - 1- pi perazi nyl )-2(1H) - pyrazi none. To a sol ution of

NaOH (5.4 g, 125 [ ] €. r P . t 80 C was
added(l-(39chl oré— pyFé’?|3%{%Mﬁgﬁ%ﬁmg(%%gé?%@ﬁ%#§t|eg Step |
e Lot B MO e "
after dryi n@n%@&%@Mpgmﬁplﬁ?aga@ﬂgmeﬂ%é ggt‘&?%‘lﬁﬁ‘?"ﬂréz"bﬁ't le
conpound as | ' y b V0.2 B84 W+. HRVS
Wl gp cal cd f‘éfm‘&?‘@{‘?i”@a‘)?‘hw{ Erﬁ.&lfglfﬁ%%@%%’é%%. 1’1%%‘%% %?55

3. 2- (2, 49 5- mL) wag efdgsh &disx Pyiag Bired)for 3 dgs @ stiontdergp, EFLGishoviel ofl's added to

a mxture o i - tatrafluorghe ° | et hyl ene
gl ycol (7. 5§%,coﬁ%§lﬁlﬁbﬁe ‘?%"“%ﬁ)ﬁfg?ﬁ}ég&ﬁ%ﬁ}fﬁﬁg F\%é‘?e‘g og%t%ﬂl %r I h and
then at 60 Gave\sthodtdill coltefafien. Pasreactibtiarhs anekddng deecrdingite thetollawihgn was

washed several tines with water. The, organic 25 | ayer was dried (Na2SO4) and
concent r at eHalERas yiqea’-,l‘ W&aéﬁﬁapgfat%fé%(}h? pRUsPRIKtEre Was eXtgiedi ni ng - 14%

Et OAc) of t Rfed ivith BtOABPAIINASS G ¥l doficehfitied ® yidid NS of the crude
15 product as a yellow oil, Purification by chromatography on silica gel [eluent: 2%
MeOH in CHCIs + NH; (g)] gave the title compound as a yellow oil, which solidified
upon cooling. Yield: 304 mg (32%). HPLC purity: 100%. MS m/z 369 (M+H)".
HRMS m/z calcd for C7HsFaN4O, (M)* 368.1460, found 368.1462.

- 20 EXAMPLESS
1-[2—(2,4,5-Triﬂuorophenoxy)ethyl]-3-(4-isopropy1—1-piperazinyl)—Z(lH)-
pyrazinone.

Step 1: 2-Chloro-3-(4-isopropylpiperazin-1-yl)pyrazine.
A mixture 2,3-dichloro-pyrazine (5.0 g, 34 mmol), 1-isopropylpiperazine (6.5 g, 51
25 mmol) and potassium carbonate (7.0 g, 51 mmol) in acetonitrile (100 mlL) was stirred
at ambient temperature for 2 h. Addition of hexane, followed by filtration and |
concentration of the filirate gave 9.5 g of crude material as an orange liquid.
Purification by filtration through silica using heptane/EtOAc (3:1), followed by
EtOAc/acetone (1:1), provided 6.5 g (79%) of the title compound as a yellow oil
30 which solidified upon cooling. HPLC purity: 98%. MS m/z 241 (M+H)", HRMS m/z
caled for Cy Hi7CINg (M) 240.1142, found 240.1138.

Step 2: 3-(4-Isopropyl-1-piperazinyl)-2(1H)-pyrazinone.



anal ysis supports the stated structure. This material was used directly in
the next step. Step 4.2-(2,4,5-Trifluorophenoxy)ethyl Methanesul fonate.
Triethylamne (1.8 nL, 13.2 nnnol) was added to a cold (0 C sol utlitdamery 2007
30 m xture of the 2-(2,4,5-trifluorophenoxy)ethanoi (1.3 g, 6.6 muol; from
Step 3) and nethanesul fonyl chloride (0.61 nm, 7.9 mml) in dichloronethane
(40 nm.). After being stirred for 1.5 h, ter was added and the m xture was
concentrated. The residue was dissolved'in EtOAc and the sol ution was
washed with 1 M KHSOM, then 1 3 January 2007 55 with brine, dried (Na2SO4)
and concent r“éa%ﬁpl%orgvmaqﬂfé‘lgﬂ( JBWP%@%@W@W%M}GT/&MSQQ 111 13mE) conpound
as an orang | e s mterial
Cy Y %dgemhwbxﬁ gfdésgm%et&%b& RS0BaLiRg (256 £ 42 Hifol; o

was used direct t he next
1-[ 2- (2 4, 5-Step 1). Meobbmgetny@dedtBqu’J-f&-—Zlﬂ-t]nmddﬂyfedlsomiupﬂmﬂbmlbdta&édﬂrl)-

(obt ai ned | rieaperphurs execsed vgh BRYLY ovenilll sariber tfracnisaberty, 3. 50 mrol )
(0] al ne | , mo
in THE (40 r’?eﬂloVﬁfinvﬁdorZS%(?@%) bfﬂl@ﬁﬂ%dﬁﬁﬂ%ﬁd?@&%ﬁﬁe& {oc Pl apamty: 10 mn),

and then a sol ution of 4,5- trifluorophenoxy)eth nmet hanesdudl f onat e
(0.90 g, 2. NS mo/s 828 @IS BRME mpiaalod Gor e SO AT Lbutst  bei ng
stirred for at anbi ent tenp, HPLC showed only 50% conversion. The
reaction sol‘Ufi'on"was then heated to 60 C overnight which gave al nost full

conver si on. E.r € ceardin t.he f.0 wat er
was added, :\,’/\‘/algfl‘ft/a\‘ggrp‘[?té %ﬁ%%g%%ﬁg q%@é%@h%’gf?ﬂ?@nx\gaw}gtract ed
twice wth Eydinondri ed (Na2SO4) and concentrated to yield 1.08 g of the
crude 15 product as a yellow oil. Purification by chromatography on silica

gel [el ugnt : A dfiktuddadtl-( %s@ﬂgﬁm iprazifig)-p(1 dzfife é giegnameishd as a
yellow oil, which solidifie ipon coo:?? n( gﬁm " 4 ng (32% . HPLC

purity: 1009GomBieR2) aB‘éQBPQKI-()Q I&IW @@rmldl"?ﬁlm&lm thay) +

368. 1460,
1-[2-(2, 4, Sq#ﬂﬂﬁ'suor opheCk%ﬁ% et I[henasolutmnf)f% (2| per azi nyI ) 2(1H) -
pyrazi none. tSflepofphendxPethyt me@ax@%uﬁpr;ﬂ(ﬁmlg)ﬂ ﬁemauln froin Kot ol 3 A

m Xt ur €23 ASI CH—I% ?0 Bﬁ,)%vzals g&deﬁ‘l Bengemg strmegrs cf‘ay!'s gtoa[fang%ltﬁpm&%m%' ne (6.5

15  HPLC showed only 25% conversion. The reaction solution was then heated to 60 °C

avernight which gave almost full conversion. The reaction was worked up according
to the following: water was added, THF was evaporated off and the aqueous mixture
v;/as extracted twice with EtOAc, dried (Na;SO;) and concenirated to yield 1.18 g of
the crude product as a yellow oil. Purification by chromatography on silica gel

20  (eluent: 2.5% MeOH in CHCL; + NH, (g)) gave the title compound as a colourless
oil, which solidified upon cooling. Yield: 120 mg (14%). HPLC purity: 99%. MS m/z
397 (M+H)". HRMS m/z caled for C1oHzsF3N, 0, (M)* 396.1773, found 396.1771.

EXAMPLE 56
25 1-{2-[(5-Methyl[1,2 4)triazolo[1 ,S-a]pyﬁmidin-? <yDoxyjethyl}-3-(1-piperazinyl)-
2(1H)-pyrazinone, Hydrochloride.
DEAD (0.485 pL, 3.08 mmo}) was added to a éﬁn‘ed solution of 2-[3-(4-tert-
butoxycarbonyl-1-piperazinyl)-pyrazinyloxyJethanol (1.00 g, 3.08 mmol), 5-methyl-
s-triazolof1,5-a]pyrimidin-7-ol (0.465 g, 3.08 mmeol) and triphenylphosphine (0.35 g
30 3.24 mmol) in THF (10 ml). After being stirred for 2 b, the reaction mixture was
concentrated and put through a silica column using toluene/BtOAc (1: 1) as eluent.
The obtained N-+-BOC derivative of the title compound was treated with



25 mmol ) and potassium carbonate (7.0 g, 51 nunol) in acetonitrile (100 ni)
was stirred at anbient tenperature for 2 h. Addition of hexane, followed by
filtration and concentration of the filtrate gave 9.5 g of crude lhlagnas|2007
as an orange liquid. Purification by filtration through silica using

hept ane/ Et CAc (3:1), followed by EtQAc/acetone (1:1), provided 6.5 g (79%
of the title conmpound as a yellow oil 30 ghich solidified upon cooling. HPLC
purity: 98% I\/B m z 241 (MtH)+. HRMS ml z calcd for CL1IH17CINA (M +

240. 1142, fo 240%% Fﬁﬁ&£€?ﬁSpWIH]é1JﬁBﬁ%mﬂ}“EeSJcoﬂlﬂﬁgﬂt§ﬁt%é*F50h§é To a

3-(4- Isoprop
sol ution of Negk Ma@a@usmzsaxthheamtatdmenreumm 8de/ iREnéehirdted 15 NL)
was added 2-chl,oro-3-(4-isopropyl pi perazin-1- I@pyrazmeﬁgZ 66 g, 12 nmol ;

from Step 1l 81)&?93?‘ L7 ¥ @th%%&oalpow Eop- thows M Hai fionsed sol uti on
led t t
After dryi ng g hEARE] Sithie IRRMSE Eled bl B MO BL PR P

conpound %as fouwdBf®1EW.i d. HPLC purity: 87% MsS miz 223 (MtH)+. HRMS niz
calcd for Cl1H1aNAO (M + 222.1481, found 222.1489. Step 3:
1-[2-(2,4,5-Trifluorophenoxy)ethyl]-3-(4-isopropyl-I-piperazinyl)-2(iH)-
pyrazi none. ESAMPOLEETre of 3- (4 i sopropyl -1 - pi perazi nyl)-2(119) - pyrazi none
(0.58 g, 26mne frpngtep and, t - BulX &440 . 3.90 mol) in THE (40
m) was stir bear(rkymopherexy)abal3 -6l premrpy A FR-ymsinmnedaler®) | and then a

ol rom Exshnl 7 TR e RO R TR S b
stirred ¥or Bpw&;a@mcar‘awnmm tenperature, 15 HPLC showed onIy 25% o eh
AT TR O R e P T R e e
fol | ow ng: vﬁpmmﬁ;pgﬂdﬁgloxﬂdﬁzmql eogpmoahﬂfblpﬁicymmﬁw (@s&!eg;lsszom xture

t ted t Et A d trated t | d
171675 of | TREOAAEaR bR EplensohSPhBRCL] B 5 baRTSl) BANFIURFOByEHR GRat ogr aphy
on sili ca Q%L?&ds%klﬁfﬁvenﬁglﬁ%‘%%tﬂo n@d@e?wabﬂl{@%dm}nbeﬁ?a‘@%ﬁe title

conpound as colourless oil, which solidified upon cooling. Yield: 120 ny

(14% . HBLC mmﬂeﬂw chymatogsnhyon sdi37 gelwsing toluerRiBOdve A 1d ) ke eluénd to YO H23F3N402
(M+ 396. 17 7@ lﬁg go H@%)%%ﬁie]tﬂe]compound "H NMR and MS analyses support the stated

structure, HRMS m/z calcd for CaaHpNsO4 (M) 425.2063, found 425.2075.

Step 2: 1-[2-(4-Cyanophenoxy)ethyl}-3-(1-piperazinyl)-2( 1 H)-pyrazinone, Maleate.

teri-Butyl 4-{4-[2-(4-cyanophenoxy)ethyl]-3-ox0-3,4-dihydro-2-pyrazinyl}-1-

20  piperazinecarboxylate (0.145 g, 0.34 mmol; from Step 1) was treated with
dichloromethane/TFA/H;0 (50:45:5; 5 mL) for 30 minutes and poured into 5%
aqueous NaOH and extracted with diethyl ether, The ether phase was dried and
concentrated to give 0.104 g of the free base of the title compound. This material and
maleic acid (0.037 g, 0.32 nmmol) were dissolved in MeOH and concentrated to give

25 0.133 g (88%) of the title compound. Pos-EI-MS shows M + 11 ions supporting the
stated structure. HRMS mi/z caled for C17H1oNsO; (M)* 325.1539, found 325.1531.

EXAMPLE 58
1-[4-(2,4,5-Trifluorophenoxy)butyl]-3- (1—plperazmyl)-z(lH)—pyrazmone,
30 Trifluoroacetate.
Step 1: 4-(2,4,5-Trifluoro-phenoxy)butan-1-ol.
To a mixture of 1,4-butanediol (15 g, 0.17 mof) and -BuOK (8.0 g, 0.071 mol) were
added 1,2,4,5-tetrafluorobenzene (5.0 g, 33 mmol) and DMSO (50 g) at 60 °C. After



EXAMPLE 56 25

1-{2-[(5-Methyl[1,2,4]triazolo[1,5-a] pyrimdin-7-yl)oxy]ethyl}-3-(1-piperazi
nyl)- 2(1H)-pyrazi none, Hydrochloride. DEAD (0.485 L, 3.08 mml) waJameeero7
to a stirred solution of 2-[3-(4-tert-

but oxycar bonyl - I - pi perazi nyl ) - pyrazi nyl oxy] et hanOl (1.00 g, 3.08 mol),
5-nethyl - s-triazolo[1,5-a]pyrimdin 7-o0fg (0.465 g, 3.08 mml) and

tri phenyl phosphine (0.85 g, 30 3.24 mmol ) in THE (10 n). After being

S ca col utbBsihot s Ghp el eI AHGRES, WG CRLARIE o N ¢ Boc
derivative abdiumechidridedl @ ghwasaddadas ﬂierrea@tlendmmuh’e i 1dpasaede sepated S7

di chl or onet han [ TEA/ H20 (50:45:5; 10 for, 45 m nutes, concentrated,
di ssol ved i#Ad BRePrRAUGFY d@asﬂﬁlcegﬁﬁe%‘ﬁé‘ép giving thegitlesompornd Thist er phase was

concent r at ednatdrihl Ya¥ Gscd-diboilly fakife dxt @fp.t he title conpound. Pos-El- M5 shows
M++ 11 ions supporting the stated structure HRVS m z cal cd for Cl6H20N302 -

(NT) + 356. 1§Q,%hze§4$tﬁ %1%&&?M(245w&59ﬁ%0y>2ﬂy1 pyT azi none, Mal eat e.

1-[ 2- (4-Cyano noxy -3-(1-"’perazin

Step 1l:tert 'Buﬁttlygrlanune (2.5 mL, 18.2 mmol}) was added to a cold (0 °C) solution of a nuxture -
4-{4-[2-(4 % et hyl ] :.3- ox I.hydr o- % azin

1- pi perazi n@ @ Pﬁ?"é}%ﬁ%ﬁlﬂ?}“@ 99 e%&lhé{ﬂ[}to a slurry of

2-[3-(4-ter Endﬂéh@éiﬂﬁﬁill&ﬁlbﬂde ke ﬂoinmﬁu@ﬁmmj lhﬂmo?ahauwtxdy E‘Iﬂja}&@ér (1.00 g,
3.08 mml ), 4- cyanqghenol and resin bound

t ri phenyl phbeipartiae fj?rlhgwa@rgmépémmqpmpbmﬂm&@m@danﬂ_) and spakgn
by “chr o oSAEHEAG Uy LR WSe bk HHPREY I PRILARMIAL B MR 1 PV

0.168 ¢ (13%)asocinﬂdmedbyf]ﬂé~11\ctﬁmpaiysid 1H NMR and MS anal yses support the

stated  str g&ﬁlﬁr ?ert—lﬁ'@vpﬁl-% %4 fﬁit}%qnhuorop %ongy;N% ol\)@o-3 A %J%ygpt-s f.ound

425. 2075.

1-[2-(4-Cyap wg;qyl)lpéﬂagihécaam@}aw_ per azi nyl) - 2( 1H) pyrazi none, Ml eate.
tent-Butyl 4-{4- éanophenoxy) et hyl ] -3-0xo0- 3, 4-di hydro-2-pyrazinyl }-1
20 pi per azi ACBEABBR 38‘{' ”(‘@1 Quisapony)-lpiperasnyl-2¢ 5hsraziions (W% 30at ed wi t h

di chl or gret /Fil[g: 5;@ P mﬁtrE?Oﬁ 30 UhSsi into 5%

aqueous I\laOHﬁlgﬁ xt rac ed V\nslt?% )dl eth %e ?hsg et Eg%@ﬁ?g%ﬁﬂ dried and
was stirred for 10 min, and then added to a solution of methanesulfomc acid 4-(2,4,5- _
trifluoro-phenoxy)butyl ester (1.23 g, 4.3 mmol; from Step 2) in THF (50 mL). After

being stirred at room temperature for 1 day, HPLC showed about 30% conversion.

Afier 3 days, the reaction was worked up: water was added, THF was evaporated off
20 and the aqueous mixture was exiracted twice with EtOAc, dried and concentrated to
yield 2.21 g of the crude product as a yellow oil. HPLC analysis showed a 5/1 ratio
between the title product and the isomeric O-alkylated product.* Purification by
chromatography on silica gel using EtOAc/hexane (1/2 to 1/1) as eluent gave 870 mg
(42%) of the title product as a colorless oil. HPLC purity: 95%. MS m/z 483 (M+H)".
25  *Assignments were based on NMR analysis.
Step 4: 1-[4-(2,4,5~Trifluorophenoxy)butyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
Trifluoroacetate.
tert-Buiyl 4- {4-[4-(2,4,5-trifluorophenoxy)butyl]-3-oxo-3,4-dihydro-2-pyrazinyl}-1-
piperazinecarboxylate (830 mg, 1.80 mmol; from Step 3) was N-deprotected by
30 | reaction with TFA (4 mL) in dichloromethane (15 mL) over 1.5 h at room
temperature, Evaporation of excess TFA and solvent followed by addition of diethyl
ether gave, after filtration and washing with ether, the titlelcompound as a light pink



concentrated to give 0.104 g of the free base of the title conpound. This
material and maleic acid (0.037 g, 0.32 mmol) were dissolved in MeOH and
concentrated to give 25 0.133 g (88% of the title conpound. Pos-BE JahargRO0s
M+ 11 ions supporting the stated structure. FIRVSE mz calcd for Cl7HLI9NSO2
(M> 325.1539, found 325.1531. EXAMPLE 58
1-[4-(2,4,5-Trifluorophenoxy)butyl]-3-(%pi perazinyl)-2(1 E)-pyrazinone, 30
Trifluoroacetate. Step 1: 4-(2,4,5-Trifluoro-phenoxy)butan-1-ol. To a

rere ! sadocsctidy RNEl e i), S als B ides R AP Bl 1oboiniaBabl £ 0

60 C. After%\l-VH%*JMM/z%[bﬂ forb®, s HE PN, 05 () 733, 181 7, Ubinsd 3g2psep.at ure for 18 h,
t ol uene (20 water (50 nmL) and sodium chlori ‘de (10 g) were added to

the reaction mxture. The | ayers were separated and the organic |ayer was

concentrat%%& giving the title conpound. This naterial was used
directly i step. 5 Step 2: Methanesulfonic acid

4-(2, 4, B- tr1-{3-(&;4,@-Tpimnmpwmv)nrom&?eﬂ-p1ir¢raanﬂy2€iﬁi)fmrra(zﬁloae nL, 18.2 mol)
was added tf’ﬁ colg 0 C solution of a mxture of
4- (2, 4, 5-t rTFT IS5 RShoxy) butan 1-ol (2.0 g, 9.1 nunol; from Step 1) and

Ater bei gt 3?(’%85%%‘31‘1%0 7117%”%@;»%0 SFBlited and the or gant ¢ phase
ol ated: o e And o9 LARGERILELS hapot Ak (PR e 111 e
S"st

nmesylate as a colorles was con
anal ysi S Str&s addedtie2,4,58etrafluorobenzene (5.0 g, 33 mol) and DMSO (50 g) at 60 °C.

4-{4- 4, 5-trifl but

pyi a2|[ Pl } f}ﬁ?}'ﬂ’ﬁr@:géQ&%O eg%g%ggwyflﬂ] lrﬁl&lt‘ﬁ?"éle(@oo mlf_',}/ Water%SO mL) and

3- (4 tert- r(!d)gjw@ﬂe&aaaﬁbwérhac%ﬁh%mmg FBé &ga@vfe;es%ia d4.30 15
from arrpl e 48 and BuCK . nmol ) "in THE (10 nm)

vvas St r r ecinfidinc argani¢ hyera\m qoneqmﬁawd@uvqc@o@tb@tlﬂ@ pasnpastid et amessdl f oni ¢ aci d
4-(2,4,5- t({ grhkj@rtﬂe )butyl ester (1.23 g, 4.3 mol; fromStep 2) in
THE (50 ni)~ e| ng Stirred at roomtenperature for 1 day, HPLC showed

2dded, i VERZQIdiRar BT 38R o SEAREP BT I Lo oxiracted tw ce
Wi th Eti@AC, Trlithy2eniad i SORELOB0 hiRel) tvas added to a cold (0 °C) solution of 2
mixture of the 3-(2,4,5-trifluorophenoxy)propan-1-ol (1.0 g, 4.9 mmol; from Step 1)
and mesyl chloride (0.418 mL, 5.40 mmol) in dichloromethane (20 mL). After being
stirred for 1 h, water was added and the organic phase isolated, dried and
concentrated to give 1.35 g (97 %) of the title mesylate as a colorless oil.
20 Step 3: tert-Butyl 4-{4-[3-(2,4,5-trifluorophenoxy)propyl]-3-oxo-3 4-d1hydro—2-
pyrazinyl}-1-piperazinecarboxylate.
A mixture of 3-(4-tert-butoxycarbonyl-1-piperaziny?)-2(1.H)-pyrazinone (0.83 g, 3.0
mmol; from Example 48, Step 1) and +-BuOK (497 mg, 4.4 mmol) in THF (5 mL)
was stirred for 10 min, and then added to methanesulfonic acid 3-(2,4,5-trifluoro-
25 phenoxy)-propyl ester (0.80 g, 3.0 mmol; from Step 2) in THF (50 mL). After being
stirred at room temperature for 1 'day, HPLC showed about 20% conversion. After 6
~ days, the reaction was worked up: water was added, THF was evaporated and the
aqueous mixture was extracted twice with EtOAc, dried and concentrated to yield
1.33 g of the crude product as a yellow oil. HPLC analysis showed a 1/1 ratio
30  between the title product and the isomeric O-alkylated product. Purification by
chromatogtaphy on silica gel using BtOAc/hexane (1/3 to 1/1.7) as eluent gave 427



yield 2.21 g of the crude product as a yellow oil. HPLC anal ysis showed a
511 ratio between the title product and the isoneric O al kyl ated product.*
Purification by chromatography on silica gel using Et OAc/ hexane [dJaduiny 2007
1/1) as eluent gave 870 ng (42% of the title product as a colorless oil.
HPLC purity: 95% M5 miz 483 (MtH)+. 25 *Assignnents were based on NWR

anal ysis. Step 4. 60
1-[4-(2,4,5-Trifluorophenoxy)butyl]-3-(1-piperazinyl)-2(1H)-pyrazi none,

Trifl uoroac . . .
ert- Buty| 4BE5( 4 Qg e prodpst as o colelees off HELCpprity: 86% MSmadid 41 o 5. pyr azin
yl }-1- pi pe(rMiH)Tecar boxylate (830 ng, 1.80 mml; from Step 3) was

N- depr ot ect ed Lon with TEA Jn dichl met hane (15 nlL) over
1.5 h at ro 2&'&%‘@#@3&@%@%&%‘5&@%?@%*&&? BHRABEL f ol | owed
by additi onT@fiudibietiyd. ether gave, after filtration and washing with ether,

the title conmpound as a Iiéght. pink 1 S January 2007 59 solid. Yield: 800 ny
(91 %, Snp wnBuyhirdd-63-(Adsymippprhepory)eppyli-6onrng-dihydeeBpyrgainyl)~+ HRVE m z

calcd for , . 95

1-[3-(2, 4, 5C11' %ﬁ%ﬁ%’%%%ﬁ%%@ ?ﬁﬁl&&x@iﬂ%}ﬂ}é&a@%@%d w%%byf azi none,

Tri f | uor oacetdioa. wii ERA 12 nily) (2 di¢hbrohdtiane (Flonbheven 1 )lpatepan- | -ol . To a

i Xt f 1,3- di 0]. 0 I t-BUyoK (8.0 g,. 0. 071 I
wer e added Frpenat anapareton s Tptis RB sl sovg ISty sdiionellitih o) at 60
C.. lo Afteshddghig afiet filRtom twashing with ¥BRF #lddr§ink Qe fifle Bomporhgasnge (200 n),
water (50 nL) and sodiumchloride (10 g) were added to the reaction m xture.

The | ay¥r s light pinksplid-o¥isld: 33hae( Al S-100 (e EPEGriveitit 188%d i n vacua

to the titlgcGomm tﬂljgﬁg ' i e Step 2:

Met hanesul flglrsli C aglygﬁgﬁ?g , §ﬁ?€€°&o@%é§ﬁi9%§%}%@o%ﬁ%ﬁgfsfg?ﬁd 15

Tri et hyl am 368.146636 nl, 9.80 mMmmol) was added to a cold (0 C) solution of a
m xture of the 3-(2,4,5-trifluorophenoxy)propan-l1-ol (1.0 g, 4.9 mml; from
Step 1) and nmesyl chloride (0.418 nL, 5.40 nmol) in dichloromethane (20
m.). After preAnpPLEBé0rred for 1 h, water was added and the organi c phase

i solated, dried and concentrated to give 1.3h5 g S]97 %9 of the title nesylate
as a colsor | EKs(loPhenylethylpiperazin-1-ylj-1-2-(2,4,5-irifluofophenoxyjethyl)pyrazin-

2(1H)-one, Hydrochloride (racemic)

A mixture of 3-(1-piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyl]-2(1H)-pyrazinone
(354 mg, 1.00 mmol; from the free base of Example 3}, 1-bromo-1-phenylethane '
(204 mg, 1.10 mmol) and K>CO;3 (276 mg, 2.00 mmol) in acetonitrile (10 mL) was
20  stirred at 30 °C overnight. The reaction mixture was filtered and the filtrate was
concentrated in vacuo. The residue was purified on a SiO; column using
dichloromethane /MeOH (95:5) as eluent. The product was isolated as HCi sali.
Yield: 0.26 g (50 %); HPLC purity: >99%; mp 137-139 °C. HRMS calc for
CautosFsNL O (M) 458.1930, found 458.1933.
25
EXAMPLE 61
3-[4-(2-Phenoxyethyl)piperazin—1-yl]-1-[2*(2,4,5-tn'ﬂuorophenoxy)eﬂw.yllpyrazin-
2(1H)-one, Hydrochloride.

The title compound was prepared according to the procedure of Example 60 starting
30  from 3-(1-piperazinyl)-1-[2-(2,4,5-triffuorophenoxy)ethyl]-2(1H)-pyrazinone (0.35
g, 1.0 mmol; from the free base of Example 3) and 2-bromoethyl phenyl ether (0.22



20 Step 3:

tert-Butyl 4-{4-[3-(2,4,5-trifluorophenoxy)propyl]-3-oxo-3, 4-di hydro- 2-
pyrazinyl }-1-pi perazi necarboxyl ate. A m xture of 1% January 2007
3-(4-tert-butoxycarbonyl -| - pi perazinyl)-2(1B)-pyrazinone (0.83 g, 3.0 nmol;
from Exanple 48, Step 1) and t-BulK (497 ng, 4.4 mmol) in THE (5 nL) was
stirred for 10 mn, and then added to net, anesul fonic acid -
3-(2,4,5-trifluoro 25 phenoxy) propyl ester (0.80 g, 3.0 mol ; from Step 2)
in THE (50 nL),. After stirred roomtenperature for | day, HPLC
showed aboutg’idommgﬂf§1183r4g,t(??‘@ %PL@@%W P9e. tdatsrfomas wor ked up:

wat er was a aqueous nixture was extracted
twice with %%:S,Fﬁgﬁse a%‘ﬁggg{?{gfgﬁgr ?ﬂdéto yield 1.33 g of the crude
product as a yellow oil. HPLC analysis showed a 1/1 ratio 30 between the

title produ%&&#ig_@i soneric O al kyl ated product. Purification by
chromat ogr a ca gel using EtQAc/hexane (1/3 to 1/1.7) as eluent
gave 42751 %-Jiagpeti eﬁy%ﬂgfnplpﬁﬁzm 9@‘19’@2- f4,39-hilubiophéhoR yi@sind col orl ess
oil. HPLC purlﬁ 960 I-%2+. Step og: Wég%b
1-[3-(2, 4, 5-2(Hi}-Pife 7propy|] 3-(1- pi perazinyl)-2(111) - pyrazi none,
Trifl uoroac t

efhfé tile c% ﬁhk.t g{r%ared acc?rldm:g to the péocfd%ﬁ of Example 60 startin

4-{4-[3-(2,4,5-tdflu rop eno propy 0XO0- ro- pyra2|ﬁyl}
1- pi per azi ne':‘ama Be(Xpiperazig 35 2r{,4, &tnsﬂumphmoxybmbyﬂ-snép p&)azmae (0. Hepr ot ect ed

by reacti on n _di Ior over hat room
t enper at ure® anﬁmrg% &ﬁthg}‘ée %Sgso @3’5&1‘?‘ ¢4ga’d| tion of
di et hyl 1oet rwmgml)eYuaﬁitmo g(za%ﬁmm pmﬂﬁmﬁl'}ﬂ HRMB cﬂbmﬁrczmgFm ng, the

title corrpo@ﬁ? iatoll [i)lnk solid. Yield: 350 nmg (73%; rrp10031009
(dec): HPLC 38,1930 pBI%8, 369 (MPH)+. HRVB miz calcd for

Cl7HI9F3N4AQ2 (M + 368. 1460 found 368.1466. EXAMPLE 60 15
3-[4-(1- Phenyl et hil z Ei perazin-1-yl]-1-[2-(2,4,5-trifluorophenoxy)ethyl]pyraz

in- 2(111)- hl oride (racemic) A m xture of

(354 g 1 o0 syl fab o R oMy e P TP e
(204 ng,151. Wdmeblbyidand K2C03 (276 ng, 2.00 mmol) in acetonitrile (10 nli)
was

The title compound was prepared according to the procedure of Example 60 starting

from 3-(1-piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyl]-2(1 H)-pyrazinone (0.35

g, 1.0 mmol; from the free base of Example 3) and benzyl bromide (0.19 g, 1.1

mmol) Yield: 0.17 g (35 %); HPLC purity: 99%; mp 214-214.5 °C. HRMS calc for
20 CosHpFsN,Op (M) 444.1773, found 444.1789.

EXAMPLE 64

3-[(2R)-2-Methylpiperazin-1-y1]-1-[2-(2,4,5-trifluorophenoxy)ethyllpyrazin-2(1 H)-

one, Trifluoroacetate.

25  To asolution of tert-butyl (3R)-4-[3-(2-hydroxyethoxy)pyrazin-2-y1]-3-
methylpiperazine-1-carboxylate (from Example 74; 338 mg, 1.00 mmol), 2,4,5-
trifluorophenol (178 mg, 1.2 mmol) and triphenylphosphine (315 mg, 1.20 mmol) in
THF (5 mL) was added DEAD (210 mg, 1.2 mmol) and the resulting mixture left
stirring at room temperature for 4 h. The mixture was concentrated and the residue

30 put through a silica column using dichloromethane - dichloromethane /MeOH
(95:5) as eluent, The purified material, the N-z-BOC derivative of fche title compound,
was dissolved in dichloromethane (5 mL) and TFA (1 mL) was added. The mixture



20 stared at 30 C overnight. The reaction mxture was filtered and the
filtrate was concentrated in vacuo. The residue was purified on a Si Q2
colum using dichloronmethane /MeOH (95:5) as eluent. The product 1danuary 2007
isolated as HCl salt. Yield: 0.26 g (50 %9; HPLC purity: >99% np 137-139

C. HRMS calc for Cz4H25F3N402 (hn+ 458. 1930, found 458.1933. 25 EXAMPLE 61
3-[ 4-(2- Phenoxyet hyl ) pi perazin-1-yl]-1-[& (2,4,5-trifl uorophenoxy)ethyl]pyra
zin- 2(1H)-one, Hydrochloride. The title conpound was prepared according to

5 C1 ot per adiis b ATOR saoabicinTh b EinlchBliba in vaono, ad e rssidhe. o1 one
Cihor (6,227 daryary 2007 61 ”g“asi”‘*f@?‘m?@““&e TP T Tk
gurl ty: 99009%%@%‘%27 Zorgg’h%m@gq?ﬁﬁ'l‘lﬁﬁ?gmﬂ%ﬁ 4‘4%und 474.1887.
EXAMPLE 62 5

3-[4-(2-Phenyl et hyl ) pi perazin-1-yl]-1-[2-(2,4,5-trifl uorophenoxy)ethyl]pyraz
in- 2(IB-o0 hl oride. The title conpound was prepared according to

gt](el p:)uogg?;; nga)‘aﬁ?%h@%ggf&& o]"j’g g}r%%])%%’ma%l? 2&1(19_8n pyrazi none (0.71

g, 2.0 mmol Mdleatr¥t he free base of Exanple 3) and (2-bronoethyl)benzene
(0.41 g, 10 2.2 nmol). Yield: 0.20 g (20 9%9. HPLC purity: 96% HRMS calc for

gz? 22 §F3 N4|03-(4(tM Buﬁﬁ?’céxﬁ&ﬁ}d-lf-ﬁp&}dﬂﬁﬁﬁﬂ %?Frﬂdﬁd;]ﬂﬂﬁnﬁ&am%e |4? , Step 2(1H) -
enzy erazjn rifluorophenoxy) et y razin-

one 15 hyd& g $8ﬂ]d‘é““qﬂiewﬁﬁ‘£1¥58 V@Bh‘b@ﬂﬁ&z@@g) d'zy ddrarely to the

procedu ofy, I E:ﬁfr&

3-(1-pi [Ea(gr a2| ny aﬁ % 4, SE%dffIBﬁg@gfo aetﬁ%&’%em eratﬁwb?fof—%addmrgam none (0.35

g, 1.0 ol solﬁmmﬂ%@-ﬂbé@-meth@cmﬁhemwlwl Bicthanesulfenate)f* (bﬂﬁg; be (0.19 g,
1.1 mol) Yiel o,rlt 5.C. HRMS cal c
for 20" CoaEieifiRge (yhnby) od bt miphitc daf 1) giind Bk s eckont
EtOAc (150 mL) and brine (30 mL) were added and the mixture stirred for a few

minutes. The organic layer was dried with Na;SO; and concentrated to get an oily

P

15  residue that was purified on a 8i0; column eluting with dichloromethane —>
dichloromethane/MeQH (97.5:2.5). The fractions containing the N-~-BOC derivative
of the title compound were combined and concentrated. This gave 1.46 g of an oil
that was redissolved in dichloromethane (60 mL) and TFA (8 g) was added. After
being stirred for 2 h, the mixture was concentrated and the residne dissolved in

20  water, added Na;COs (s) and dichloromethane; stirred for 5 min; separated the
dichloromethane phase; dried (Na;SO4) and concentrated to get a greenish oil (900
mg). This material was purified on a SiO, column using dichloromethane /MeOH
(97.5:2.5 = 90:10) as eluent. The obtained product was isolated as the maleate salt.
Yield: 0.46 g (9 %); HPLC purity: 93%; mp 158-160 °C; MS m/z 371 (M+H)*.

25 HRMS miz calc for CaoHzN:0s (M)* 370.2005, found 370.2005. *This compound,
as its triflnoroacetate salt, has been prepared by an alternative method in Example 37.

**Prepared dccording to the general procedure described in Example 76.

EXAMPLE 66
30  3-Piperazin-1-yl-1-[2-(3-thienyl)ethyllpyrazin-2(1 H)-one, Maleate.

The title compound was prepared according to the procedure of Example 65 starting
from 3-(4-fert-butoxycarbonyl-1-piperazinyl)-2(1 H)-pyrazinone (2.24 g, 8.0 mmol;



EXAMPLE 64

3-[(2R) - 2- Met hyl pi perazin-1-yl]-1-[2-(2,4,5-trifluorophenoxy)ethyl]pyrazin-2
(1H) - one, Trifluoroacetate. 25 To a solution of tert-butyl 13 January 2007
(3R)-4-[ 3-(2- hydroxyet hoxy) pyrazi n-2-yl ]-3- mnet hyl pi perazi ne-1-carboxyl ate
(from Exanple 74; 338 ng, 1.00 mmol ), 2,4,5- trifluorophenol (178 ng, 1.2
mmol ) and tri phenyl phosphine (315 ng, 1420 mmol) in THE (5 nL) was added
DEAD (210 ng, 1 2 nnnol) and the resulting m'xtUre |l eft stirring at room

t enper at ur u r at d t [ |due 30 put

t hrough a. éa@Bte@gﬁgllﬁé @%W@%ﬁa acsu a?%dgrdé {@

(95:5) as ehue::suoﬁmpspg,rlztomﬂmmwm2048 gtdzevgtmmguﬂ BB%tMsemxzf the title
conpound, - was_di ssol ved in di chl oronet han and TFA (1 nm.) was added.

The mi xt ur &9 WJ‘&HUW"&]G@W@IQHQNHWM 0.1 Y Hnfausg2dPde08.e for 60 h,

concentr at HPLC to get
125 my. (2508 PRGN thefoccRslo S Rranble s i br o R RERRRL K, 110 o7

Cl17Hi 9FSN40%11(®91&3.&10111N, 19%aBE8-B8W, 1448. 5 EXAMPLE 65

1-[2-(4- A lyl -2-nmet hoxyphenoxy) et hyl ] - 3- pi perazi n-1-yl pyrazi n-2( 1B) - one,

Mal eate. * 3-(4-tert-Butoxycarbonyl -1|-piperazinyl)-2(IR)-pyrazinone (from
Exanpl e 48 EXGARIPLEI67 3.08 g, 11.0 mmol) was dissolved in THE (20 ni). t-BuCK
(1.23 g, 11 nol ), to vvf\ ?Za{jbl E'gﬁwef mx ure stlri{ed for 10 mn at room

t enper at ur S-HREFER- ik “i%‘ ¥ 1056, WTNSIqReiaSK y - phenoxy) - et hyl
met hanesul f onate** (3 , 11 pmmol)_in THE 15 m_% The resulting m xture
was | eft st']ihﬁrtiﬂﬁg’OWSFHCt‘H@ mmetﬁfcordme@@e(pmadwy Evample SP&tAYiBE ni) were

added d a, er was

i od it RGeSO SuiSkliRityl PpigRratil) LM ol 8 9 SR kN e
purified odiom Bka@pledBiStep &), At(Rrigjenylethydimethlagasulfiptated r($.65 -238.00 mmol)

di chl or onet han {49002, D he. fracti ain b - BOC
derivative ‘gf %/Pmﬁ’e lggnpoéndi[\fgdrésﬁéggﬂitﬁ}%%pp Cg%{hm}‘z Thi s gave
1.46 g of ap1@it+H) tt}mMswzmdfcﬁmmﬁmoma\m*m 0201065uhd1200.0908. L) and TFA (8
g) was added. After being stirred f the, m xture was concentrated and

the resi dudPepresdiageqtding tothe prrogsure g E@dﬂlﬂﬁm rreyioushyreperted Blonet hane:
stirredsfohey Phbm, BGHOA5R1963-1 8. -

EXAMPLE 68

1-[2-(1H-Indol-3-yl)ethyl}-3-piperazin-1-ylpyrazin-2(1 H)-one, Trifluoroacetate.

The title compound was prepared according to the procedure of Example 65 starting
20  from 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1H)-pyrazinone (0.93 g, 3.4 mmol;

from Example 48, Step 1), 2-(indol-3-yl) ethyl methanesulphonate® (1.1 g, 3.4

mmol) and ¢-BuOK (0.38 g, 3.4 mmol). Yield: 22 mg (2 %). HPLC purity: 95%.

HRMS m/z cale for CisHpi N0 (M) 323.1746, found 323.1754. *Prepared according

to the procedure of Example 76.

25
EXAMPLE 69
1-[2-(2,3-Dihydro-1,4-benzodioxin-5-yloxy)ethyl}-3-piperazin-1-ylpyrazin-2(1 &)-
one, Trifluoroacetate.

The title compound was prepared according to the procedure of Example 65 starting
30  from 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1 H)-pyrazinone (0.72 g, 2.6 mmol;
from Example 48, Step 1), 2~(2,3-dihydro-1,4-benzodioxin-3-yloxy)ethyl



di chl or onet hane phase; dried (Na2SQ4) and concentrated to get a greenish oil
(900 ng). This material was purified on a Si @2 col unm usi ng di chl or onet hane
/ MeOH (97.5:2.5 -, 90:10) as eluent. The obtained product was i sb} hneaty2907
the maleate salt. Yield: 0.46 g (9 %; HPLC purity: 93% np 158-160 C, M5
mz 371 (MtH)+. 25 HRVS mfz calc for C20H26N403 (M 370. 2005, found

370. 2005. *This conpound, as its trifl yproacetate salt, has been prepared
by an alternative nethod in Exanpl e 37.  **Prepared accor di ng to the general
procedure described in Exa 76. EXAMPLE 66 30 i

S P poral bl (BB ey pisoely mUOR (028 £+ ool NERIGABE. The ti t o
conpound @gﬂ.ﬁi HRMS starting
from 3- (4W?TZ$ ggq“c(g d?ga? pi pe@%?ﬁgﬁ@iﬁﬁﬁoﬁgﬁﬁﬁngtz 24 g, 8.0
mol ; 13 Jé’umulri’gﬁS?mSO *h@ﬁc@m@dmgib&e@oce&mpfﬁamﬂe% Tha enyl ) et hyl

et anesdl oSSy Rt PR R e i 8 el e o

for C 4kils Mé&b‘idmylto 2R Gedeillprotedursticdadbed 20RO omﬁ%ngﬂﬂnﬂsgprs@mg to the
procedure of Exanple 76 and previously reported in J. 5 Am Chem Soc.
1987, 109, 1858-1859. EXAMPLE 67

3-Pi perazi damprk42- (2-thi enyl ) ethyl | pyrazin-2(1H)-one, Trifl uoroacetate.
C‘O’f‘rﬁ%s

The title prepared according to the procedure of Exanple 65

starting tle[2f@PhemBthio)ethyl3-piperasip-d eytmsnh-2(1EDiope; Brifluoybace@iel H) - pyr azi none
(2.24 g, 8.0 mol; from Exanple 48, Step 1), 2-(2-thienyl)ethyl

met hanesul f’miaaitle’co(njmﬁﬁi gas ﬁeﬁﬁﬁe&mbﬁlmgan ﬂletprmﬂ]&e(of E2ampjle 63 2tatimgmol ) .

for %254&'12%&9%@5%%;%9 WOty P S D A T DBt QL RGP EIN Lo the
e ggesgr iléﬁgnﬁﬁgﬂﬂﬂg 4§68th€c£) 2 Slﬂawhﬁmﬁfanylte@mmeqﬁnbsmﬁnat%(m g@zem

1- [ 2- (1H | waBeD godi- ?E@Ky@]”% Bi68 enrmol.nCield; $Qune 42 Vot HPECpugitye 99%.

Trifl o th
11| or OaqBGn oo Rl LHENGOTRANNA 01958 REERY1ED 397 09k geR Lo the

3- (4-t ert - kntovding & the pydcetiunsiof Examplayb) - 2( 1R) - pyr azi none (0.93 g, 3.4 nunol ;
from Exanple 48, Step 1), 2-(indol-3-yl) ethyl methanesul phonate* (1.1 g,
3.4 15

EXAMPIE 71
1-(3-Oxo~3-phenylpropyl)-3-piperazin-1-ylpyrazin-2(1 H)-one, Trifluoroacetate.

The title compound was prepared according to the procedure of Example 65 starting
from 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1 H)-pyrazinone (0.56 g, 2.00 mmol;

20 from Example 48, Step 1), commercially available 3-chloro-1-phenyl-propan-1-one
(0.34 g, 2.0 mmol) and #BuOK (0.22 g, 2.0 mmol). Yield: 0.45 g (52 %). HPLC
purity: 97%. MS m/z 313 (M+H)". HRMS m/z calc for C17HzoN4O; (M) 312.1586,
found 312,1587.

25 EXAMPLET2
1-[3-(4-Fluorophenyl)-3-oxopropyi]-3 -piperazin-1-ylpyrazin-2(1H)-one,
Trifluoroacetate.
The title compound was prepared according to the procedure of Example 65 starting
from 3-(4-tert-butoxycarbonyl-1-piperazinyl)-2(1 H)-pyrazinone (0.56 g, 2.00 mmol;
30  from Example 48, Step 1), commercially available 3-chloro-1-(4-fluoro-phenyl)-
propan-1-one (0.37 g, 2.0 mmol) and +-BuOK (0.22 g, 2.0'mrmol). Yield: 0.14 g (15



mml) and t-BuOK (0.38 g, 3.4 mmol ). Yield: 22 ng (2 %9. HPLC purity: 95%
HRMS mz calc for C18H21INS0 (M +323. 1746, found 323.1754. *Prepared
according to the procedure of Exanple 76. 25 EXAMPLE 69 13 January 2007
1-[2- (2, 3-Di hydro-1, 4- benzodi oxi n- 5-yl oxy) et hyl ] - 3- pi perazin-I -yl pyrazin-2(1
R)- one, Trifluoroacetate. The title conmpound was prepared according to the
procedure of Exanple 65 starting 30 frogm

3-(4-tert-but oxycarbonyl-l-pi perazi nyl)-2(1H)-pyrazi none (0.72 g, 2. 6 rrm)l

from Exanpl o enz %
January 200%%&%@%&&%6 oﬁ%t%;%%wg %i?ro d;ﬁg ]%&@?é (0 29 g,
2.6 mol ). 33®e1492, fdhd 360. 1@2&5 % . HPLC purity: 99% HRI\/IS mz calc for

Cl sH22N404 (M 358. 1641, found 358.1650. *Prepared according to the
procedure of Exanple 76. The correspondi ng al cohol

2- (2, 3-di hygxamp¥r beaerERMBEDIATR) OXY) et hanol was prepared 5 according to
the general procedure described 1n W 00/76984, Exanple 91, Step 1. EXAMPLE

70 1-[ 2-§ Phehi4-reroBetomyrarbonyibBgasthyl npipergzinyl)-avieringloz Fethaned,
Trifl uor oacgfgﬁtle2 C tj—{%ﬁ]@ﬁlgf#ﬂ%%ﬂd\@ﬁpﬁﬁzﬁér ed according to the procedure
r

of Exanple star
3-(4-tert-but oxymmmnmqbfzsmmragﬁme(zzoms.amb,améz 41 g, 8.62 mmol;

f Ex | 8,.S 1 - | h | f * (2.00 g,
5 62 ol ) MeaHEcEERe (e Ea 18 tonal spEgrgs (i OE 2umag o seepL C
ST M gl Gl g e N 3a R bl aILS . 1357

*Pr epar ed ccording to the procedure of Exanple

1- (3- Okt 3 piknopbqninated Thacmipprodustvas pwwrmﬂashzmmatwhy on 3111ca

e or 0305 ke CHRO MO (IR B 3RS PRAA0 TR i buladd® Procedure

3-(4-tert- bymmgagmnﬂ)*'l-pl perazinyl)-2(1H)-pyrazi none (0.56 g, 2.00 mol ;
20 from Exanpl e 48, cormermaBIy avai] abl e

3-cbl or o- | - SRR Ayiert %‘a‘frﬁ"ﬁ%‘ﬁ’@vwzw -Y)-2amgdlpipetazingd -¢algrolate 0. 22 g, 2.0
mol ). Yiel d 0. ﬂ%ﬂiﬁd&iﬁle@ 8210 mmol) was added to a solution of 2-chloro-3-(3-

15  methylpiperazin-1-yl)pyrazine (3.18 g, 15.0 mmol; from Step 1) in dichloromethane
(20 mL) at 0 °C. Di-tert-butyl dicarbonate (3.92 g, 17.9 mmol) in dichloromethane

(20 mL) was added dropwise and the resulting mixture was stirred at 0 °C for 30
min. The mixture was allowed to warm to room temperature and stirring was
- continued for a further 15 h. The reaction mixture was washed with water, the
20  organic layer dried over MgSQOj, and concentrated in vacuo to give 3.12 g (67%) of
the title compound. MS m/z 313 (M+H)".
Step 3. 2-[3-(4-tert-Butoxycarbonyl-3-methyl-1-piperazinyl)-pyrazinyloxy]- ethanol.
To a mixture of teri-butyl 4-(3-chloropyrazin-2-yl)-2-methylpiperazine-1-
carboxylate (3.0 g, 9.6 mmol; from Step 2) in ethylene glycol (10 mL) and dioxane
25 (30 mL) was added #~BuOK (1.18 g, 10.6 mmol). The resulting mixture was stirred at
90 °C, under Na, overnight. Water (10 mL) was added to the light brown reaction
mixture and extracted with dichloromethane (3 x 20 wl). The organic layer was
dried over MgSQy, filtered, and concentrated in vacuo. The residue was purified by
column chromatography using toluene/EtOAc (2:3) as eluent to furnish 3.19 g (98%)
30 of the title compound. HPLC purity: 99%. MS m/z 339 (M+H)". HRMS m/z caled for
C16H2eN4O4 (M)* 338.1954, found 338.1953.

EXAMPLE 74 ERMEDIATE



purity: 97% MsS ink 313 (MtH)}. HRMS mz calc for Cl7H20N402 (M +312. 1586,
found 312.1587. 25 EXAVPLE 72

1- [ 3- (4- Fl uor ophenyl ) - 3- oxopr opyl ] - 3- pi per azi n-1 -yl pyr azi n- 2( 1H) - oheJanuary 2007
Trifluoroacetate. The title conpound was prepared according to the procedure
of Exanple 65 starting from

3-(4-tert-butoxycarbonyl -1 -piperazinyl)-2(lH) -pyrazinone (0.56 g, 2. A0 mmol;
30 from Exanpl e 48, St ep 1) comerci al |l y avai l abI e

3-chl oro-1- (4 quor propan-|-one (0. 37 0 mml) and t-BuK
(0.22 g, 2.0%4HE e&%’( Iy i@%ﬁ@sﬁpwma”nﬂkﬁ;m@zbﬂmpe@@n%l- HPLC purity:
98% Ms nilz %ﬁ%oi E|)+. HRVS nfz calc for C 7HI9FN402 (M + 330.1492, found
330. 1498. EXAVMPLE 73 (I NTERVEDI ATE) 5 ,

2- [ 3- (4-t er t - But oAymitisewftergbutyt (3R)-41(3-phlprpsraizinyd-yD3ymethi/Ipidenink-4t hanol .

> Pt en o ogupasine 1B BB RSL°Gh bR D8Lmion ey 0Kt £ e (1. 88
g, 18.8 nyol 0. 2206bIKHOBILG (O & wad Stirded B0 IC bt 336 HMRPHis i, thé Ractllh) Was
heated at 65 C for 15 h with stirrin g The reaction m xture was filtered 10

and concent r atggre watpastitiened hebinga Et0as(5p0 £) tdoveten (500 ghindsiedivmat ogr aphy on

ts: It : gacogr;rgl)u n%bﬁ%@%%%%% Q'ga@? lag)eﬂgggcohgen%'af@ﬁ it vécud t(g g)%%%h of the

tert - But yl 4- 335@(Ba¥) py ilmitle-rizedrc). HPLOgivnyy: 6 HRMS 0+/4 cabal fopxy| at e.

15 et hy! pi pREEAORYD) é??&%é‘z“(@gi%?%ge L2 SO b S > (>

di chl or ongt hapg sgep2.nL) at 0 C Di-tert- butyI di carbonate (3.92 g, 17.9
mol ) in dichloromethane (20 nL) was added dropw se and the resulting
m xture was stirred at 0O Cfor 30 mn. The m xture was allowed to warmto

roomterrperahmﬁkwﬁm gonti nued for a further 15 h. The
reaction mxture was was er, the 20 organic layer dried over
MySO4, and caoaneBuiyk MWM@&E@@WW-&U&M diaggpand-1 ehrborplatet i t | e
compound. MS

3. r2rp [ g (4-t eﬁf%éu? 5&9‘&%%%%?? ogops%z%zw-y]l) 1if)‘li %‘%?‘?B%?%W?%W% nyl oxy] -

et hanol . 15  To a stirred mixture of 2,3-dichloropyrazine (1.91 g, 12.8 mmol) and N--BOC-
homopiperazine, (2.57 g, 12.8 mmol) in acetonitrile (25 mL), was added K;CO;
(2.65 g, 19.2 mmol). The mixture was beated in an oilbath (65 °C) overnight. The

solution was filtered and the solvent evaporated. The oil contained a white
precipitate, so this was dissolved in acetonitrile and filtered again. The crude mixture

20  was purified by flash chromatography using toluene/EtOAc (7:3) as eluent. 'H NMR
analysis supports the stated structure. Yield: 2.13 g (53%). HPLC purity: 97%.
Step 2: tert-Butyl 4-[3-(2-hydroxyethoxy)pyrazin-2-yl]-1,4-diazepane-1-carboxylate.
To a stirred mixture of ter¢-butyl 4-(3-chloropyrazin-2-yl)-1,4-diazepane-1-
carboxylate (2.5 g, 8.0 mmol; from Step 1) in ethylene glycol (8 mL) and dioxane

25 (25 mL), was added #-BuOX (0.99 g, 8.8 munol). The mixture was heated at 90 °C
with condenser, under N, overnight. Water (10 mL) was added to the light brown
mixture and extracted with dichloromethane (3 x 20 mL). The organic phase was
dried over MgSQy,. The solution was filiered and the solvent evaporated. The residue
was purified by chromatography on silica gel using toluene/EtOAc (2:3) as eluent.

30 'HNMR analysis supports the stated structure, Yield: 1.66 g (61%). HPLC purity:
100%, MS m/z 339 (M-+H)".



To a m xture of tert-butyl 4-(3-chloropyrazin-2-yl)-2-nethylpiperazine-|I-
carboxylate (3.0 g, 9.6 mml; from Step 2) in ethylene glycol (10 nL) and

di oxane 25 (30 nmL) was added t-BuOK (1.18 g, 10.6 mmol). The resul%Jangary 2007
m xture was stirred at 90 C, under N2, overnight. Water (10 nL) was added
to the light brown reaction mxture and extracted w th dichloronethane (3 x
20 nmL). The organic |layer was dried ovegs MgSOH, filtered, and concentrated
in vacuo. The residue was purified by- colum chromat ography using

t ol uene/ Et . s eluent to furnish 3.19 g (98% 30 of the title
conmpound. : 99% Ms nmz 339 (MHH)+. HRMB nlz cal ed for

C16H26NA04 (a3 8cidor i ehadiitn 49 meby@Pidad TH BRAMFIBRIERMIATE) 13
January 2007 66 tort-Butyl . ) . ] ] :

(3R)-4-[ 3- (ﬁhmmw&omé)qﬂw&ﬁmﬂhylm@@@ﬁw) werselisolvedin - car boxyl at e.

A m xture of: -yt vl - j - =33 y ger azi ne- 1-
car boxyl at eﬁcﬁg&%aﬂ?éi &K{eﬁkﬁv)h%n éﬁly %rﬁégg?{%g%‘:l@%g%m%h&{%mr% R;l'@and t - Buok
(25 g; % Oeqivyweas)adided DiP@ifcibhferg)irmmesths mixtneecstiated a0roGnf temp&ature After this
time, the reagt, i xfure was .partitioned bet n .kt CAc_(,50 and wat er
(500" g) " andEqd e he bl i B Bl § e i il By Ve
concent r at eMajgD\AEEEnérktda o g thoddosYlate. T8I ShdOmesite torithins fokiagalct . HPLC
purity: 75% DBMS mz calcd for  C 6H26N404 (M + 338.1954, found 338. 1959.
*Descri bed fristhpdamine femtod).O mehpgie. | 0 172, Step 2. EXAMPLE 75

(I NTERMVEDI ATE) tert-Butyl

4-[ 3- (2- hydr oxyet hoxy) pyrazi n-2-yl)-1, 4-di azepane-| -carboxyl ate. Step 1:
tert-Butyl BREBABMTIOODOFak PHARMACEUTICAL EOMBOSITIONar boxyl ate. 15 To a
stirred mxture of 2,3-dichloropyrazine (1.91 g, 12.8 nmmol) and N-t-BOC
hondpi perazine, (2.57 g, 12.8 mmol) in acetonitrile (25 nL), was added K2CO03
(2.65 g, 19pRANIPLY: Prép@atidnéfuagetnas heated in an oilbath (65 C) overnight.

The solution was filtered and the sol vent e\{aporat ed. The oil contained a
white precipitagedgdis hi s was di ssol veRgiElecetonitrile and filtered

again. The rud%%w&%&gdmngﬂai( ied [y flash chronmat ography using
: as

t ol uene/ Et QAc ( uent. 1H N anal ysi s supports the stated
structute. % el dCelluld®, pigro@¥stalliPLC puri¥30 97%

3. Calcium hydrogen phosphate 15.0

4 Sodium starch glycolate 5.0

5. Silicon dioxide, colloidal 0.25

6 Magnesium stearate 0.75

20
The active ingredient 1 is mixed with ingredients 2, 3, 4 and 5 for about 10

minutes. The magnesium stearate is then added, and the resultant mixture is mixed

for about 5 minutes and compressed into tablet form with or without film-coating.

25 Pharmacological methods
The ability of é compound of the invention to bind or act af specific 5-HT
receptor subtypes can be determined using ir vitro and in vivo assays known in the
art. The biological activity of compounds prepared in the Examples was tested using
different tests.

30



Step 2: tert-Butyl

4-[ 3- (2- hydnxyet hoxy) pyrazi n-2-yl ] -1, 4-di azepane-| -carboxyl ate. To a
stirred mxture of tert-butyl 4-(3-chloropyrazin-2-yl)-1, 4-di azepdRdaduary 2007
carboxylate (2.5 g, 8.0 mvol; from Step 1) in ethylene glycol (8 nm) and

di oxane 25 (25 nL), was added t-BuOK (0.99 g, 8.8 mmvl ). The m xture was
heated at 90 C w th condenser, under NZg overnight. Water (10 nlL) was added
to the light brown mxture and extracted w th dichloronethane (3 x 20 nL).
The organic se was dried over MgSO4. The solution was filtered and the
sol vent eva’ﬂa@p &¥The residue was purified by chromatography on silica

O htog o2r ot ur et H A feogtofaRbH A bmppinds h MYRAARIC ¥t aftRR © 1 0¢
(MFHE . 1% ] ﬁfp¥ua&93xpe%eﬁ%§%érémé%@%§l@fe%h E’élﬂﬁcﬁﬂﬂ'iﬁsérﬁl %ﬁd&e% eparation

of the mesylates used in Exanpl es 65-70:° The starting al co 1 equiv) and
triethylam diq:lé&-’&@,ﬂahe)ed@mgddﬁﬂ@l weide (LSD) belldas arepibiane prpled sol uti on

§??L®d3§nﬁ' S Adpap oo, R Solhiida i {]sfngés?@é%h%rﬂi%ﬁ'ﬁ%ﬁ?ﬁ e
d h
Na2508 and BICh e et =0 A FRARR0 Rurp A UIRE b B ot ont & ns

resi dual  tgiheihbwas defifed hitng BialseBinT® LMY ITheVS-HITO, FABGHARMEAGN Mies Are
PHARMACEUTI CAL QSI TI ON _ EXAMPLE: Preparation of tablets Ingredients

ng/ t abl et  exprossed asKickatseURasUET obitained fopexemplary compaymgds ofiEe |
i | t E t h
T Cr 0CT YS! Sk it Tibe Gk MTHDXI RS R0 R o e i o121 €

0.75 20 ThbHamraoephongneminéhﬂranga%lﬂﬁthh ingredients 2, 3, 4 and 5 for
about 10 mnutes. The nmagnesium stearate is then added, and the resultant
m xture i's m xed

Table 1. Human 5-HT>»4 receptor Affinity

Compound K; (mM)
Example 2 152
Example 3 2.2
Example 11 2.5
Example 13 29
Example 23 13
Example 24 3.6
Example 29 8
Example 31 - 4.4
Example 62 0.i5
Example 63 1.4
In vitro functional assay
15 The antagonist activity at the 5-H T2 receptor of the compounds in the

Examples of the present invention was judged from their inability to mobilise
intracellular calcium in transfected CHO cells, stably expressing the human 5-HT,a
receptor protein, using the calcium-chelating fluorescent dye FLUO-3 (Sigma, St.
Louis, MO, U.S.A.) at a substrate concentration of 1 pM. Additionally, the

20  antagonist activity at the 5-HTz4 receptor of the said compounds could be Yaiﬁed by



for about 5 mnutes and conpressed into tablet formw th or w thout
filmcoating. 25 Pharmacol ogi cal nmethods The ability of a conpound of the
invention to bind or act at specific 5-HT receptor subtypes can b&January 2007
determned using in vitro and in vivo assays known in the art. The

bi ol ogi cal activity of conpounds prepared in the Exanples was tested using
different tests. 30 |I' January 2007 68 ffinity assay The 5-HTI2A receptor
affinity of conpounds in the Exanples was detennined in conpetition
experinments, where the abjility. of each conpound in serial_ dilution to

di spl ace 3Hheingikly tPﬂB?‘QF‘é{%P’QFWIGB’&%@ qepasm)trangfgeiedi CHY srlfistabiie s
prepared 5 f Iehes 5o i 3 e human

5- HT2A rece;?’?‘ r ﬁlEl)ériglt%ei n, vsvaelgIT ascglrﬂléltjprgﬁ‘e?glrﬁ{rl%%m |Itc§,§§ii-ogm{sﬁrough gl ass
fiber filtenghnhass. FReRithdse exgtiindnROhvaspacat fitetonasinhibitdhpdvmetmtK, (5 M. The
5-HT2A receptor, affinity values are expressed as K, values. Results

obt ai ned f orcoulddwsemptelonpounds of the invention are illustrated in Table
1 bel ow. ;The Kj values for the conpounds towards the human 10 5-HT2A
receptor were in the range 0.1-1500 nM Table 1. Human 5- HT2A receptor
Affinity Conpound Ki (nM Exanple 2 152 Exanple 3 2.2 Exanple 11 2.5
Exanple 13 29 Exanple 23 13 Exanple 24 3.6 Exanple 29 8 Exanple 31 4.4
Exanple 62 0.15 Exanple 63 1.4 In vitro functional assay



15 The antagoni st activity at the 5-HT2A receptor of the conpounds in the
Exanpl es of the present invention was judged fromtheir inability to
nobilise intracellular calciumin transfected CHO cells, stably q&gaﬁﬁﬁyggn7
t he human 5-HT2A receptor protein, using the cal ciumchelating fluorescent
dye FLUO-3 (Sigma, St. Louis, MO, U S. A ) at a substrate concentration of 1
pM Additionally, the 20 antagoni st actiysty at the 5-HT2A receptor of the
sai d conmpounds could be verified by i i January 2007 69 their ability to

i nhibit 5-HT-induced calciumrelease in transfected CHO cells, stably
expressi ng tReafwgan 5- HT2A receptor protein, using cunulative dose-response
techni ques. Fromthese experinents, the apparent functional inhibitory
constant Kb could be estimated. S 1'S January 2007 70 CLAIMS 1. A
conmpound of the general fornmula (1?: R6 I (CH2)Nn RS NO R4 NR N'CH2) m
3/jIV/IN-RL R2 mA eomprupdiofithe gereral formga (s is 0, 1, 2,3 or 4; R is H,

Cl. 6-al kyl, aryl-C1-C3-al kyl, teroaryl - C1- C3-al kyl, 2- hydroxyethyl,

met hoxy- C2- C4- al kyl , G - C4-al Kpxycar bonyl , aryl oxy-C2-C3- 10 al kyl, or

het er oar yl oxy- C2- C3- al kyl ; wh @jﬂﬁm

R“j/\m o)
I
4 — N/\

@

5 wherein
mis 1 or2;
nis0,1,2,3or4;
R'is H, Cy.¢-alkyl, aryl-Cy-Cy-alkyl, heteroaryl-Cy-Cs-alkyl, 2-
hydroxyethyl, methoxy-C,-Cy-alkyl, C;-Cy-alkoxycarbonyl, aryloxy-Cp-Cs-
10 alkyl, or heteroaryloxjr—Cz-Cg-alkyl; wherein .

any aryl or heteroaryl residue may be substituted with C;.4-
alkyl, C;4-alkoxy, C;.4-alkylthio, halogen, trifinoromethyl,
trifluoromethoxy or cyano;
R?and R® each_, independently, represent H or CHs;

15 R* and R® each, independently, represent H, halogen, methyl, or
. together with the ring, to which carbon atoms they are attached, form a 1H-
- guinoxalin-2-one nucleus; and
R® represents aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-
NH, heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcérbonyl;
20 wherein

any aryl or heteroaryl residue, alone or as part of another
group, may be unsubstituted or substituted with one, two, three, four
or five substituents, independently selected from aryl, aryl-C; ;-alkyl,
arylcarbonyl, heteroaryl, heteroaryl-C; ;-alkyl, heteroarylcarbonyl,



any aryl or heteroaryl residue may be substituted with G .4- alkyl,

Cl- 4- al koxy, C1.4-al kylthio, halogen, trifluoronethyl, trifluoronmethoxy or
cyano, R2 and R3 each, independently, represent Hor CH3; 15 R4 anplJdRQagaminy
i ndependently, represent H, halogen, nmethyl, or together with the ring, to
whi ch carbon atons they are attached, forma 1H qui noxalin-2-one nucl eus;
and R6 represents aryloxy, heteroaryloxyy, arylthio, heteroarylthio, aryl-

NH, heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroaryl carbonyl;

20 wherein any aryl or .heteroparyl residue, alane or as part of another
group, maybe unsubstiat‘"ﬂf’&%ﬁ%r g% =F{}'§jt§18=bﬁt?rﬂar§“]é‘9=¥w5‘}m¥%ree, four or

fi substit ts, i f -Cl1 2-al kyl,
ive substituents, irng df@-%ﬁ%%afqg'}’&%@?lbﬁmei?l&w@-ﬁ _<-al Ky

aryl carbonyl, heteroaryl, heteroaryl*- eroaryi carbonyl, 17

January 2007 71 aryloRipalkyleadonyls Gi.osdyl, %:r-syﬂliﬁlﬁowl,, Chetalltyoyk ¢h4-hi o,

aryl am no, heteroar \ G-Cy. By | gal kyl oxy, C3.6-
cycl oal kyl car bonyl , %ﬁ?ﬁ?@ﬁ&@ﬂgf@&%@gge%ﬁg&éﬁe II%{&Q’:Z. 6- al kenyl,
or fluomo- C2. 4- al kyl eysno, hdfhwgemetho:yi, friflsoronrestyitiio, Cpistatkoxy,5CiGy ano,
trifluoronethoxy, trif.luoronethyltbio, Cl.6-alkaxy, Cl.6- alkylthio,

Ct - 6-al kyl am no, C1. Ehﬁ'ytﬁﬁt -4 if‘m @ﬁﬁ?u@hwgr;hy%ﬁﬁloé?ﬁmany aryl or
het eroaryl residue asviewdisti tuents on aryl or heteroaryl, alone or as part

of another group, in turn my be 10 substituted in one or nore positions,
i ndependent |y of each other, bgnxayhordeiesaryl gridpeas pehstiteegs ongrydpky| t hi o,

hal ogen, trifluoromnethyl i %}%y . ceutically
acceptable salts , hydrat gg%“ﬁéé%@%%% I &%@?@@@“’E’%%@ggopu cal

i somer st N-oxi des and pr odehstjtuitet imone iemere ppsitionsh indegendputbrofeash t hat . R2 and
R3 are not both CH3; other, by Cy4-alleyl, Cr.e-alkoxy, Cy4-alkylthio, halogen,

trifluoromethyl, trifluoromethoxy or cyano;

and pharmaceutically acceptable salts , hydrates, geometrical isomers,
15 tantomers, optical isomers, N-oxides and prodrug forms thereof, with the
provisos that: |
R? and R? are not both CHj,
when R', R?, R* and R’ are H and R® is H or CHj, then R’ is not 3-
pyridyloxy, 6-methyl-2-nitro-3-pyridyloxy, or 2-chloro-3-pyridyloxy;
20 ' when n = 0, then R® is not aryloxy, heteroaryloxy, arylthio,
heteroarylthio, aryl-NH or heteroaryl-NH; and
the cormpound of formula (J) is not 1-benzyl-3-(4-methyl-piperazin-1-
yl)-1H-quinoxalin-2-one.

25 2, The compound according to claim 1, wherein
any aryl or heteroaryl residue, alone or as part of another group, is substituted

with one or two non-halogen substituents.

3. The compound according to claim 1, wherein
30 any aryl or heteroaryl residue, alone or as part of another group, is substituted

with at least one halogen substituent.



when R, R2, R4 and RS are Hand R3 is Hor CH3, then R6 is not 3-
pyridyl oxy, 6-nethyl-2-nitro-3-pyridyloxy, or 2-chloro-3-pyridyloxy; 20 when
n =0, then R6 is not aryloxy, heteroaryloxy, arylthio, heteroary%t#inuary 2007
aryl -NH or heteroaryl-NH and the conmpound of formula (1) is not
1- benzyl - 3- (4- net hyl - pi perazin-1- yl)-1H qui noxalin-2-one. 25 2. The
conpound according to claim1l1, wherein any aryl or heteroaryl residue, alone
or as part of another group, is substituted w th one or two non-hal ogen
substituents, 3. ﬁ%gg&y 2 i i i any aryl or
het er oar yl ?4ési dt;r}!g%g ne oégégs gar ?jaglf?ﬁgg%’t %?é%%n%%?ﬁé@es&ru%%pi tuted wth
at | east one hal oemdussthhiss asebstitnentlon ahetheraaryl o2 D€Froai?, alehe oFaeparbefpound
according to claim/l or 2 .wherein a%% ryl or .theteroaryl residue that is a
substituent on afBPET STRPL, N Gim feubst F@’In,ongpﬁﬁ’lém’or as part of . anot her
group, in turn is substituted in one position. 5 5. The conpound actcordi ng
to claim1, wherein n=1; R, R2, R3, R4 and R5 each are H and R6 is
phenoxy, Swhér e t H&CSABINPING gogerdie to glaim 4; whes¢Bnoxy group may be ‘
unsubstituted or substjtiyted with one, two, three, four or five
substituents. to 6. The conpound acctording to claimb5, wherein the phenyl
ring of R6 is substi RitRYRUR endRe eachare Hi dndee, four or five substituents
i ndependently selected.fr.0 | 9ge 5.42=preopenyl, . Cl C6-al kyl
Cl- Cooal koxy.  trifluly SHETRO WhSte o phoryI Ting of i Snd phemoxy rctp ey

be unsubstituted or substituted with one, two, three, four or five substituents.

10
6. The compound according to claim 5, wherein the pheayl ring of R® is

~ substituted with one, two, three, four or five substituents independently
selected from
halogen,
.15 2-propenyl,
C1-Cg-alkyl,
Ci-Cg-alkoxy,
trifluoromethyl,
phenyl,
20 phenoxy,
' benzoyl, and
Ci-¢-cycloalkyl;
wherein the phenyl, phenoxy or benzoyl substituent in turn
may be substituted in one or more positions, independently of each
25 other, by Cy.4-alkyl, C1-alkoxy, Cr.4-alkylthio, halogen,
trifluoromethyl, trifluoromethoxy or cyaho.

7. The compound according to claim 6, wherein the phenyl ring of Réis

substituted with one or two non-halogen substituenis.

30 | '
8. The compound according to claim 6, wherein the halogen substituent is

fluorine.



20 phenoxy, benzoyl, and C3-6-Cyd oal kyl; wherein the phenyl, phenoxy or
benzoyl substituent in turn may be substituted in one or nore positions,

i ndependently of each 25 other, by Ct4.-al kyl, Cl4-al koxy, Cl.4-H5 Fnhadyi2607
hal ogen, trifluoronethyl, trifluoronmethoxy or cyano. 7. The conpound
according to claim6, wherein the phenyl ring of R6 is substituted with one
or two non-hal ogen substituents. 30 8, Tise conpound according to claimb6,
wherein the hal ogen substituent is fluorine. 17 January 2007 73 9. The

conpound acgor di g tSnkddHddordi i - = 1- R is methoxy-C2-C4-al kyl or
strai _ght-ch%i ned %? %%‘ kyﬁmﬂ@ﬁﬂ&l’&iwﬁeﬁkd RS each are H, and 5 R6 is
2,4,5-trifluorophenoxy=130. The conpound according to claim1, wherein n=

1, R, R2, -R3, R4 and,RS each H. and 1 NS

2- 0x0- 1, 3- benzoxat hi 0 -‘5’5-’9?8*@‘329’1%2?"141@‘33%S‘E%g*ﬁz%ﬂaeda%&-aﬂ% toclaimil
wherein n=0; R, Rz, RRR’ RRumdrdcRE #aphaie H and 15 R6 is phenyl, where
the said phenyl may be,substituted with halogen, in one, tw, three, four
or five3dpositions. 12R isfehe-BHBoIRINEEYor ding to claim 11 wherein the

hal ogen is fluorine. 20 13. The conpound according to anyone of clains 1 to
12, which is selected from the group consisting of

1-[ 2- ( 2- f | ubto- 4Thg conophad esapydingipl dlaild-1, wheteper azi nyl ) - 2( 1H) - pyr azi none,

n=1;
R, R%, R?, R* and R’ each are H; and
10 R%is 2-ox0-1,3-benzoxathiol-5-yloxy.

11.  The compound according to claim 1 wherein
n=0x
R, R R RYand R® .each are H; and
15 RS is phenyl, where the said pheny! may be substituted with halogen,

in one, two, three, four or five positions.
12,  The compound according to claim 11 wherein the halogen is fluorine.

20 13.  The compound according to anyone of claims 1 to 12, which is selected from
the group consisting of: _ ' |
. 1-[2—(2-ﬂuoro-4-niﬁ'ophenoxy)ethyl]-3-(1-piperazinyl)-Z(lﬂ)-pyrazinone,
» 1-{2-[(2-0x0-2H-chromen-7-yl)oxy]ethyl}-3-(1-piperazinyl)-2(1H)-
pyrazinone, |

25 e 3-(1-piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyl]-2(1H)-pyrazinone,
» 3-(1-piperazinyl)-1-[2-(2,3,5,6-tetrafluorophenoxy)ethyl}-2(1H)-

. pyrazinone,

e 1[2-(2,34,5,6-pentaflnorophenoxy)etayl]-3-(1-piperazinyl)-2(1H)-
pyrazinone, _

30 o 1-[2-(4-chloro-2-fluorophenoxy)ethyl]-3:(1-piperazinyl)-2(14}-
pyrazinone,
e 1-[2-(3-cyanophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone,
o 1-[2-(4-cyclopentylphenoxy)ethyll-3-(1-piperazinyl)-2(1H)-pyrazinone,



2-[ (2- ox0-2H chronen- 7-yl ) oxy] et hyl } - 3- (1- pi perazi nyl )-2(1H)- pyrazi none,
3-(1-piperazinyl)-1-[2-(2,4,5-trifluorophenoxy)ethyl]-2(1H) pyrazinone,
-pi perazinyl)-i-[2-(2,3,5,6-tetrafl uorophenoxy)ethyl]-2(1H)- f razi none,
-(2, 3, 4,5, 6-pent af | uor ophenoxy) et hyl ] - 3- ( 1- pi per azi nyl ) - 2( 1R) L% January 2007
zi none, 30
-(4-chl oro-2-fl uorophenoxy) et hyl ] - 3=(1- pi perazinyl)-2(i H - pyrazi none,
-(3- cyanophenoxy) et hyl ] - 3- ( 1- pi per azi4nyl ) - 2( 1H) - pyr azi none,

- (4-cycl opent yl phenoxy) et hyl ] - 3- (1- pi perazi nyl )-2(1H) - pyrazi none, F X

ary 2007 74e 1-[2-(1,2-benzisoxazol-3-yloxy)ethyl]-3-(1-piperazinyl)-2(LE)-
1, 2- benzi soxazol - 3-yl oxy) et hy31 ] 3 (y1] pl(pgrparm 1r111>}/rl)) (leﬂll—b pyrazi none,
met hoxy pPERAERYMCet hyl | - 3- ( 1- pi per azi nyl ) - 2(111) - pyr azi none,

:
-(
- (3-
3-n-but yl 5
E [ 1n1 uﬁypﬁﬁﬁyﬁ@%%@%%’%‘ﬁﬁf gféﬁ%kearaaﬁ)rﬁ Wﬁ@% I%élypgglenone
0275 i chor o %{‘f{‘a “’”@‘“‘milb?’i"@ﬂe’?ﬁ?‘%@wl}zﬁ? e,
-(1733- benzod? gk‘g? é g’BEWbt:’iﬁ/’]P]‘Y)gtbg’ =3o{ o %%mmsgl) ?Ué@%{%@yﬁﬁm none
2,4-difl
L2 oxor 1. 3 popC BRI P BRI p ARG T
i g oEed -h 1-[2-(2, B—Ehchlorophenoxy)ethyé]ri’é (1-ﬁ]perazlgyli-zglfi)—pyrgzmc;]ngh .
roxyphenoxy) e - zZi - Zi ,
(- i pet azi vl 9 - RO HL. Fhevatingatcr vRyvety it porsrins A one,
L3Ot ilyi oI BABRBRGOH el 3-(BpibdraRhPRHAZh Rk AZ1 - 15
-p
-(
-(

i per azi nyl 9 - 1{2-Pf Sof I, 3-bénzomathiob 54y))ox yiehpl) 3¢ {lepipsrhzinfl}-2E)H)- pyr azi none,
3-fl uorophenoxy) et hyl ] - 3- (1- pi perazi nyl )-2(1H) - pyrazi none,
3-nit rophé?%%# hyl ] - 3- (1- pi perazi nyl )-2(111) - pyr azi none,

. 1-[2-(3-hydroxyphenoxy)ethyl]—B-(1-pipera.zinyl)—Z(lH)—pyrazinbne,
¢ 3-(1-piperazinyl)-1-[2-(6-quinoxalinyloxy)ethyl]-2(1H)-pyrazinone,
e 1-{2-[3-(N,N-dimethylamino)phenoxy]ethyl}-3-(1-piperazinyl)-pyrazin-
15 2(1H)-one,
o 3-(l-piperazinyl)-1-{2-[3- (tnﬂuoromethyl)phenoxy]ethyl}-2(1H)-
pyrazinone,
e 1-[2-(3-fluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
o 1.[2-(3-nitrophenoxy)ethyl}-3-(1-piperazinyl)-2(1H)-pyrazinone,
20 ‘e 1-[2-(3-benzoylphenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
. 1-[2—(3,5-diﬂuorophenoxy)eﬂ1y1]-3-(1-piperazinyl)-Z(lff)-pﬁazinone,
» 1-[2-(phenoxy)ethyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
s 1-[2-(2,6-difluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone,
e 1-[2-(2-cyanophenoxy)ethyl)-3-(1-piperazinyl)-2(1H)-pyrazinone,
25 » 1-[2-(4-trifluoromethylphenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-
pyrazinone,
o - 1-[2-(4-bromophenoxy)ethyl]-3-(1-piperazinyl)-2(1LH)-pyrazinone,
. 1—[2-{4—phenoxy—(phenoxy)}ethyl]-3-(1-piperazinyl)-z(lH)-pyrazinone,
e 1-[2-(4-fluorophenoxy)ethyl]-3-(1-piperazinyl)-2(1 H)-pyrazinone,
30 . 1-[2-(4-isopropylphenoxy)ethyl]-3—(1—piperazinyl)-?.(lH)-pyrazinone,
o 1-{2-(2,4,5-trichlorophenoxy)ethyl]-3-(1-piperazinyl)-2(1/)-pyrazinone,
. 1—[2-(Z-methylﬂﬁophenoxy)eﬂ1y1]-3-(1-piperazinyl)-Z(IH)—pyrazinone,



0 1-[2-(3-benzoyl phenoxy) et hyl ] -3-(1-piperazinyl)-2(111)-pyrazi none;

'

-(4- bronophepr?mxﬁe% hyl ]-3-(3-nethyl -1 -pi perazinyl)-2(1H) - pyrazi none,
- (phenoxy) ethyl-[2-B- lﬂerbplidﬁyky)bﬂlpl]m@anethyﬂ-])-pxﬁérbiﬁylpmlﬁl- none,
-(2,4,5-trifl uorophenoxy)ethyl]-3-(3-methyl-1I-piperazinyl)-2(1H)-
yrazi none, 15 Pyrazmnone,

éygngﬁoﬁeS tr1I {JZQ?Q?@FUMZ)&E%MQ_H%E@H ﬁﬁﬁﬁlﬂ%}'gje%%rﬁz%éﬁl))ﬂ 1H)

2 - [

1-[2- (3, 5-di fluorophenoxy)ethyl]-3-(1-pi perazinyl)-2(111)-pyrazi none,

1-[ 2- (phenoxy) et hyl ] - 3- (1- pi perazi nyl)-2(111) - pyr azi none, 1% January 2007
1-[2-(2, 6-di fluorophenoxy) et hyl ] -3-(1-pi perazinyl)-2(111)-pyrazi none,

1-[ 2- (2- cyanophenoxy) et hyl ] - 3- (1- pi perazi nyl )-2(111) - pyrazi none, 25
1-[2-(4-trifluoxomet hyl phenoxy) et hyl]-3-14s1- pi perazi nyl)-2(111)- pyrazinone,
1-[ 2- (4- bronophenoxy) et hyl ] - 3- (1- pi perazi nyl)-2(111) - pyra2|none

1-[2-{4- phenoxy- p 2|none
1-[2-(4- quoropheng ?é%%hﬁ%ﬂ%w%? ﬁ&ﬁe%ﬁ%flaﬁWQ%T§@ﬁ¥iki% noné 30
1-[2-(4-isopropys ph‘fﬁq(%ll%'wsthdth ﬁlmﬂb:gﬁ}emyl]m(ll@ﬁahﬁ@)m(myl none,
1-(2-(2,4,5-trichl orophenoxy) et hyl | -3-(1-pi perazinyl)-2(1H)-pyrazinone, +
1-[2-(2- nethylthﬂ%ﬁﬁ@ y)ethyl]-3-(1-piperazinyl)-2(111)-pyrazi none, 19,
January 2007 75, - -2~

1-[2-(3-net hoxyphe}]ﬁ (%?gfgttﬁal\yjim “aP?*hB}eBézr%‘z”fye 351]3&@ {)yrgz)l none,

1- (2-{(4-al | yl - 22(1EDpyraginphgnoxy} et hyl | - 3- ( 1- pi perazi nyl )-2(1B)- pyrazi none,
1-12-(5,6,7,8-tet | en- 2- h 1)- 5

2( ELH) f pyr azi nong rfl?él?igdﬂl%grop gno?:y gh))ﬂ :P-@Qn%ﬁ] Iy Llperag yB ﬁﬁg)aﬂ yl)

1-[2- (2, 6-di fl uosyepAesRXy) et hyl ] -3-(3-nmet hyl -1 - pi perazi nyl)-2(1H)-

pyrazi none,

1-[2-(4-trifl uorbnbﬁhﬁ pifeawrieiaiphendxyiethy] -8 methyl-1 piiprseznih3(yD2( 1H) -

pyrazi none,

1-1

1-1

1-1

pyr

pyr azi none, o 1-[2-(2,4,5-trifluorophenoxy)ethyl]-3-(3-methyl-1-piperazinyl)-2(1 H)- -
pyrazinome, .
15 o 1-[2-(2,4,5-trifluorophenoxy)ethyl]-3-(1,4-diazepan- 1-y1)-2(1LH)-
pyrazinone,

e 1-[2-(4-fluorophenoxy)sthyl]-3-(1,4-diazepan-1-y1)-2(1 H)-pyrazinone,
e 1-[2-(4-isopropylphenoxy)ethyl}-3-(1,4-diazepan-1-y1)-2(1 H)-pyrazinone,
o 1-[2-(2-methylthiophenoxy)ethyl]-3-(1,4-diazepan-1-yl)-2(1H)-
20 pyrazinone,
e 1-(2,4,5-triftuvorobenzyl)-3-(1-piperazinyl)-2(1 H)-pyrazinone,
o 1-[3-(2,4,5-triflucrophenyl)propyl]-3-(1-piperazinyl)-2(1H)-pyrazinone,
e 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-(1-piperaziny})-2(1H)-
pyrazinone,
25 o 3-piperazin-1-yl-1[2-(2,4,5-trifluoro-phenoxy)-ethyl}-1:-quinoxalin-2-
one, 7
o 1-[2-(2,4,5-trifluorophenoxy)ethyl]-3-(4-n-butyl-1-piperazinyl)-2(1H)-
pyrazinone, |
o 1-f2-(2,4,5-rifluorophenoxy)ethyl]-3-[4-(2-methoxyethyl)-1-piperazinyl}-
30 2(1H)-pyrazinone,
o 1-[2-(2,4,5-irifluorophenoxy)ethyl]-3-(4-methyl-1-piperazinyl)-2(1H)-

pyrazinone,



-i sopropyl phenoxy) et hyl ] - 3- (1, 4-di azepan- 1-yl)-2(1H) - pyrazi none,
nmet hyl t hi ophenoxy) et hyl ]-3-(1, 4-di azepan-1-yl)-2(1H) 20 pyrazi none,
tr| fl uor obenzyl) - 3- (1- pi perazi nyl)-2(1R) - pyrazi none, 1'% January 2007
4,5-trifluorophenyl)propyl]-3-(1-piperazinyl)-2(1H)-pyrazi none,
ydr o- benzo[ 1, 4] di oxi n-2-yhnet hyI) 3-(1-pi perazinyl)-2(1H)-
25
n-l-yl-1[2-(2,4,5-trifl uor o- phenoxy) et hyl ] - 1H qui noxal i n 2- one,

n
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yrazi noihe 1-[2—(4-Cyanop enoxy)emyl]- -(1-piperazinyl)-2(1H)-pyrazinone,
2-[ (5- net hyl -y [ 3-(1-
per aci nyl ) - (111 16V AZRRRL MR B Y. ipehiokhy PRI ecdnon,
E 421 ?gn?phfrokﬂ-ﬂ hﬁLﬂxﬂ%rb{ihﬁmfﬂﬁ)pﬁilbmwa ﬂieieﬂzhli?p&(ﬂl Rone,
rifluor oxy).bu i perazin razi none,
(245tr|ffu%{g'g{}£@%¥°flﬁﬂy i}Zl pllp y QP&P y]razmone
- (1- phenyl et lﬂlzj@ﬁg)agﬂéw 1-yl]-1- [2 (2 4 5- tr|fI uorophenoxy)et hyl ] -
zin-2(111)-ohe, to ’
- (21phenoxy e# h§44-(2-peemazyathyl)pipdrazin- [ -3A) 12{ 2425+ 5-tri fldonsphendxgiabei)- et hyl | -
zin-2(111)-one % 2- Phenyl et hyl ) pi perazin-1-yl]-1-[2-(2, 4, 5-
I uorophenoxy E f%@r tn-2(111) - one, hydrochl oride,
4- Benzyl pi per az3(u-fo-Phdmylethydplpecdrim 141 L l2u@4orhenoxy) et hyl | pyrazin- 15

11) one hydrochl| ori de,
tnﬂuorophenoxy)ethyl]pyrazm—Z(IH)—one hydrochloride,
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» 3-(4-Benzylpiperazin-1-y1)-1-[2-(2,4,5-trifluorophenoxy)ethylpyrazin-
15 2(1H)-one hydrochloride,
e 3-[(2R)-2-methylpiperazin-1-y1]-1-[2-(2,4,5-trifluorophenoxy)ethyl]-
pyrazin-2(1H)-one,
» 3-piperazin-1-yl-1-[2-(3-thienyl)ethylipyrazin-2(1H)-one,
s 3-piperazin-1-yl-1-[2-(2-thienyl)ethyl]pyrazin-2(1H)-one,
20 e 1-[2-(1H-indol-3-y])ethyl]-3-piperazin-1-ylpyrazin-2(1H)-one,
o 1]2-(2,3-dihydro-1,4-benzodioxin-5-yloxy)ethyl]-3-piperazin-1-
ylpyrazin-2(1H)-one,
o 1-[2-(phenylthio)ethyl]-3-piperazin-1-ylpyrazin-2(1H)-one,
s 1-(3-oxo-3-phenylpropyl)-3-piperazin-1-ylpyrazin-2(1H)-one, and
25 o 1-[3-(4-fluorophenyl)-3-oxopropyl]-3-piperazin-1-ylpyrazin-2(1 H)-one,
and their pharmacologically acceptable salts and solvates.

14. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 13 as an active ingredient, together with a pharmaceutically

30 acceptable carrier.



3-[(2R) - 2- et hyl pi perazin-1-yl]-1-[2-(2,4,5-trifluorophenoxy)ethyl]-
pyrazin-2(111) - one,

3-piperazin-1-yl -1-[2-(3-thienyl)ethyl]pyrazin-2(111) - one, 1'% January 2007
3-piperazin-1-yl-1-[2-(2-thienyl)ethyl] % azin-2(111)-one, 20

1 [2 (1H—i ndol - 3-yl ) et hyI ] - 3- pi perazi n-1-yl pyrazi n- 2(111) one,

8 S e S e 4 e

éhgﬁyl(grggy%%@%u pera2| n- %@%#%%@%&3@%% 1-(3-o0x0-3

1-[3-(4- fI ? %ﬁ{ﬂt ioA; Pi perazin-t-yl pyrazin-2(111)-one, and
t heir pharnacol ogi ca Iy accept e salts and solvates. 14. A phar maceuti cal

conposition conprising a conpound according to any one of clains 1 to 13 as

an actlve |ngred| ent ., together W|th a har maceuti ca), Iy 30 accept abl e
carri e, 7 i@&ﬁm@@@ﬂﬂ alﬁ‘?&iﬁi Bitpnde any one of

laim1 hyl
Croat nent _opeceS SRiEaiBAL R @M@W% ﬂﬁicﬁﬁﬁwﬁé B ondi 1 on 16
The use acggiodinigt lﬂlﬁt@v&&:@%ﬁ@ﬂiﬁp&ﬂ%ﬂﬂ%@bﬂﬁhﬂ@%ﬁﬂhﬁ%ond'“0” s

sel ected from angi na; Raynatjd oneton; intermttent claudication;

CFIr onary o:llhmgs uphai?ng Eﬂ&bﬁ@m@yﬁl&mﬁﬁr&;s@ﬁﬁséﬂﬁhﬁmﬁt@h@@ﬂ&ga 'éhr ombot i ¢

i Il ness inclydi strake ers as zheiner' s di sease;

schi zophr eﬁ?hdeE’g q“x’/?@%?é Bﬁllél—lg %@%m Uﬁdiﬁf’rgﬁ@o PRHSE:  autism

anxi ety di de AePLARSLANM 4 h coexi sting
di abet es; g‘@g@(ﬁﬁlﬂc &ﬁﬁggﬁ&?g@a @%‘é‘gﬁ@&g ers" sué%ﬁsormi a and

sl eep apnegmbgﬁgtmuﬁl»mtﬁm&lsﬁﬁﬁﬁsla@piﬁ@?dﬂi-@}@ﬁﬁhs hwoptdaEnd €. 9. ,

associ ated wi th neaar ol eptic drug therapy u5| ng drugs, such as hal operi dol

and obl or 2185 AutdanSibuSe; S EART S pe.gl, ncl udi ng nor mal
Pl RpAG peli eSO e P e

t ensi on

co- existi mnmngw%&bgﬁ';%%ﬁggd Uw‘g@ i]ﬂlﬁ@%’ldﬂ? t| nence with
Ul monary. abloaERLis: PRYTRLS FirERe: SRnaRi AR AR ehaiGh Y 32? .
anor exi @  otaycoma; urtaary incontinence including urinary incontinerce with co-

existing disbetes; menopausal and post-menopausal hot flushes;

bionchoconstriction disorders, such as asthma and chronie obstructive

pulmonary disease; eating disorders, sich as binge eating disorders, anorexia

nervosa and bulimiay disbetic complcations, such as neplwopathy,

neuropathy and retinopathy. ‘

Ji

17 A method of making a compound of formula (I) according fo any ons of
claims 1 to 10 and 13,
wherein RY is selected from aryloxy, hetexoaryloxy, arylthio, hetemaryltlﬂm
aryl-NH, or keteroaryl-NH,
by Teacting a comupound of the following formula (I}

N, Iﬂwﬁzhn

NN {CHm

R NsH

R’ an




nervosa and bulim a; diabetic conplications, such as rrepl nrapathy,

neur opat hy and retinopathY. 17 A nethod of making a conpound of formula
according to anyone of claims It to 10 and 13, wherein. RR is selflanmeny2f@m
aryl oxy, heteroaryl oxy, arylthia, heterkgarylthio, aryl-NU, O
heteroaryl -NF , by reacting a conpound the followng fornula (. ROAN
Nom CH'.:5c a Nw 1A January 2007 1g wherein mis 1 or 2, nis | or 2
Xis OH R is H ,C,c-alkyl, aryl-Cr-Cr,aikyl,, heteroaryl-Cl-Cs-al kyl, 2-
hydr oxyet hyl , n@@ﬁ@%&-CQ-CA-alkyl, Cl--C4-al coxycarbonyl, a7ryl oxy-C2s-

al kyl , orbeteroarr$0ﬁ¥@q;5§§-aJlty'1; wherein any aryl or heteroaryl residue
may be substituted w %. 6t34~ al kyl, Cl4-al koxy, Cr4-alkyithio, hal ogen
trifluororttethyl, his?thbndyomethoxy or cyano; RZ and R3 each,

I ndependent |y, repreﬁsnkgg or CBS; and, Ra and Rs each, independently,
represent H, hal ogeft,®®thyl , or together with the rang, to which carbon
atons they are attached, forma 13- quinoxalin- 2-one nucleus; wth an
optionally substituted phenol or thiophenol; in a solvent. 18 A nethod

according to cl ai mi]gmctwg.mpr,g%@@thm’mﬂypgf@iw@ml a (1) where
0

Rr is H wherein R in the corresponding I nterned ate ormula (1) is a

protecting gr BYfroBEelxh WW-@&W&GP&?&@K@MW&W%&% rityl".. 19
formula (10) Pt bRy SRR BEMEEE", 1okycar bonyl -3r: o e O
met hyl -1 - pi perazi ny ) - pyhpaihyd Reesthet] Reides inay be substituted with Cp g
alkyl, Cy.4-alkoxy, Cy-alkylthio, halogen, trifluoromethyl,
trifluoromethoxy or eyano;
R? and R? each, independently, represent H or CHa; and
R* and RS each, independentty, represent H,
helogen, methyl, or together with the ting, to which
¢arbon atoms they are attached, form 2 1H-quinoxalin-
2-ome nucleus;
with an optionally substituted phenol or thiophenol; in 2 solvent.

.18 A method according to claim 17 for the preparation of cotmpounds of formufa
(f) where R} is H, wherein R* in the corresponding intermediate of formuda
{11} is a protecting group selected from fere-butoxycabonyl (-BOC) or frityl.

19 A method according to any one of claims 17 and 18, wherein the intermediate
of formula () is selected from:
3{3-(4-tere-utoxyearbonyl-3-methyl-1-piperazinyl)-pyrazinyloxylethanol;
tert-Butyl (3R)-4-[3-(2-hydroxyethoxy)pyrazin-2-yl]-3-methylpiperazine-1-
carboxylate; and _
tert-Buotyl 4~[3w{2~h3¢dmxyeth@xy)pmﬁn-2-ﬂ}l,4-&iazepam—1 ~sarboxylate.

20 A method of preparing a campound of formula (I) according to any one of
claims 110 13, |
wherein RS is selected from aryloxy, heteroaryloxy, arylthio, hgtm‘naa;y‘[ﬂnga
aryl:NH, heteroaryl-NE, aryl, aryloatbony), heteroaryt, or oeroarylcatbonyl
by reacting a.wmpdund of the follewing formula (WL S



tert-Butyl (3R)-1-[3-(2-hydroxyethoxy)pyrazin-2 yl)-3utethyl pi perazane-| -
carboxyl ate and tert-Butyl

4-[ 3- (2- hydr oxyedhoxy) pyrazi n-2-yl) -1, 9-di azepane-| - car boxyl at e, . 1% Bu#y 2007
met hod of preparing a conpound of formula (1) according to any one of

claims | to 13, wherein Re is selected fromaryl oxy, heteroaryl oxy,

arydtbi o, heteroatylthio, aryl -NL het® oaryl-NH aryl, aryl catbonyl,

het eroaryl, or hoteroauyl cathonyl, by reacting, a conpound of the follow ng
formula (1V), IJanuar¥25200K| . IR4N~H’\ RI NN4CH2)m R3,,L,~-NR RZ (1V)
wherein m sl or2; I syhatkegen;, 5 R is H C -6-alkyl, aryl-Cl-C3-al kyl,
het er oaryl - C1- C3- al kyI ! bydroxyet hyl , net hoxy- C2- C4- aI kyl ,

Ci - C4- al koxycar bonyl , RaryIny- - sz)rhkyl or heteroaryl oxy- C2- C3-al kyl ;
wherein any aryl or het eroaryl regydye nay be substituted with Cl4- al kyI

C _4-al koxy, Cl4-allrylthiof hal erR trifluoromethyl, 10 trifl uoronet hoxy
or cyano; R2 and R3 each, mdepeRFgently Mpresent H or CH3; and R4 and R5
each, independently, represent H, hal ogeﬁ, met hyl, or together with the
ring, to which caébog} atons they are attached, forma 1H quinoxalin-2-one
nucleus; 15 with"an al kali metal or alkaline earth netal basic salt, in
aqueous nedia, at 25 mtio1dp® C, to produce a conpound of fornula (V), H

RSN o Hal is halogen:

5 R' is H, Cy.¢-alkyl, aryl-Cy-Cs-alkyl, heteroaryl-C-Cs-alkyl, 2-
hydroxyethyl, methoxy-C,-Cy-alkyl, C,-Cs-alkoxycarbonyl, aryloxy-Cp-Cs-
alkyl, or heteroaryloxy-C,-Cs-alkyl; wherein |

any aryl or heteroaryl residue may be substituted with C; -
alkyl, C;.s-alkoxy, C;4-alkylthio, halogen, trifluoromethyi,
10 trifluoromethoxy or cyano;
R%and R each, independently, represent H or CHs; and
R* and R’ each, independently, represent H, halogen, methyl, or
together with the ring, to which carbon atoms they are attached, form a 1H-
quinoxalin-2-one nucleus;
15 with an alkali metal or alkaline earth metal basic salt, in aqueous media, at 25
to 150 °C, to produce a compound of formula (V),

H
(L
R NN (CHm
R3/K(N\R1
2

R W)
wherein '
20 mislor2;
R! is H or Cy¢-alkyl, aryl-C;-Cs-alkyl, heteroaryl-Cy-Cs-alkyl, 2-
hydroxyethyl, methoxy-C,-Cy-alkyl, C;-Cy-alkoxycarbonyl, aryloxy-Cz-Cs-
alkyl, or heteroaryloxy-Cz-Cs-alkyl; wherein



RNNA4CH2)m R3)(NR R2 ('') wherein 20 mis | or 2; R is Hor

¢t _6-al kyl, aryl-Cl-C3-al kyl, heteroaryl-G -C3-al kyl, 2- hydroxyethyl,

nmet hoxy- C2- C4- al kyl , C3- C4-al koxycar bonyl, aryl oxy-C2-C3- al kyl, or

het er oar yl oxy- C2- C3-al kyl ; wherein 1$ January 2007 any aryl or h&%&noam2007
resi due maybe substituted with Cl"a al kyl, Cl4-al koxy, Cl4-alklcylthio,

hal ogen, trifluoronethyl, trifluoronethoxy or cyano; R2 and R3 each,

i ndependent |y, represent H or CH3; and 534 and R5 each, independently,
represent H, hal ogen, nethyl, or together with the ring, to which carbon

atons they are attached, fgy ' L 0= . ~ ol | owed by
N-al kyl ati on of the corrpounci o? #(@F%JQ ?é; E?/m gg%ﬁ%ﬁﬁﬁﬁﬁhgmbomound of
formula (VI), Rs CHZ #l&R{rs¥ikoxy,)Ciidlkyhthiof logenytriflio®dmethyl2, 3 or 4; Y is a

| eavi ng group; and R6_ifpresents aryl oxy, heteroaryloxy, arylthio,
het eroaryl thi o, aryl _trﬁﬁt%r%?%ﬁ aqrﬁ AR, aryl, aryl carbonyl, heteroaryl, or

het er oaryl car bonyl ; mﬂmdm%&aehﬂn@@yn@ﬁw,r@i-esglqtlgbp@m_g;lanﬁesi due, al one or as
part .of anot her grou e unsubstituted or substituted. Were

P4 TR
substitwled, one, twd,MhReeachsigdrpendently, yepresanidli halogensmethyl, o present
preferably one RLefhWowhiRih - ' , i,ndgpendent |y
20 sel ected from g‘r?yl y aryIe?%%?@{v%%&gﬁ%g%%gﬁéﬁ,aﬁﬁ%g%g?fﬁ?ﬁ
het eroaryl - G - 2-auikepalintP=one wwlepbicar bonyl , aryl oxy, heteroaryl oxy,

arylt hi 0, heter Oﬁmﬂngg' 59 N-gﬁ{%aﬁgﬁ onio ﬂmqu}ngéu%%ro)f lf(?nrmnl.uTg (V)%gy' r%c%%g lw?tglakyl '
| " compound of formula (VI),

6
10 R=CH;(CH,):-Y

(VD)
wherein
nis0,1,2,3 or 4;
Y is a leaving group; an&
RS represents aryloxy, heteroaryloxy, arylthio, heteroaryithio, aryl-

15 NH, heteroaryl-NH, aryl, arylcarbonyl, heteroaryl, or heteroarylcarbonyl; and

wherein any aryl or heteroaryl residue, alone or as part of
another group, may be unsubstituted or substituted. Where substituted,
one, two, three, four or five substituents may be present, preferably
one or two for non-halogen substituents, and are independently

20 selected from aryl, aryl-Cy,-alkyl, arylcarbonyl, heteroaryl,
heteroaryl-Cy;-alkyl, heteroarylcatbonyl, aryloxy, heteroaryloxy,
arylthio, heteroaryithio, arylamino, heterocarylamino, C;.¢-cycloalkyl,
Cs.s-cycloalkyloxy, Cs s-cycloalkylcarbonyl, C;.¢-alkyl, Cy.¢-alkanoyl,
Cs.¢-alkynyl, Cz¢-alkenyl, or fluoro-C,.4-alkyloxy, halogen,

25 trifluoromethyl, nitro, cyano, trifluoromethoxy, triflucromethylthio,
C¢-alkoxy, Ci.s-alkylthio, C;¢-alkylamino, Ci4-dialkylamino,
hydroxy or oxo;

wherein any aryl or heteroaryl residue as substitnents
on aryl or heteroaryl, alone or as part of another group, in turn

30 may be substituted in one or more positions, preferably one,

independently of each other by Ci4-alkyl, Ci.s-alkoxy, C4-



Cd- 6- cycl oal kyl oxy, C3.6-cycl oal kyl carbonyl, Q 6-al kyl, C2.6-al kanoyl ,

C2. 6-al kynyl, C2-6-al kenyl, or fluoro-C2..4-al kyl oxy, hal ogen, 25
trifluoronmethyl, nitro, cyano, trifluoronethoxy, trifl uoronethylthtmpuary 2007
Cl- 6- al koxy, Cz.6-al kylthio, G s-alkylamno, Cl4-dial kyl am no, hydroxy or
0ox0; wherein any aryl or heteroaryl rgsidue as substituents on aryl
orheteroaryl, alone or as part of ano her group, in turn 30 nmay be
substituted in one or nore positions, preferably one, independently of"each

ot her by Cl-4-al kyl, Cl4-al b C14 1.9% \]__a“nu__aﬁr%[l 2007 al kyl t hi o, hal ogen,
irifluoromethyl, trifl uor BrRAHBAR08sN. filupromellyl, MIHUNPMERXY, Gf 4 base in a
sui tabl e solvent at an el hed tenperature. 21 A nethod according to claim

20 for the preparation of corﬁ)ou_nds of formula (,l) where R is I3, wherein
It.i in the corndbpyustang dfatbesrmmai sutidlosolvent planseleyalod fmparaprat ect i ng gr oup
selected fromtort |tutoxycarbonyl (t-BOG or trityl.
21 A method according to claim 20 for the preparation of compounds of formula
(D) where R' is B, wherein R! in the corresponding intermediate of formmula
(V) is a protecting group selected from tert-butexycarbonyl (t-BOC) or trityl.



