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ATROPI SOVERS OF 3- ARYL-4( 3H) - QUI NAZCLI NONES AND THEI R USE AS AMPA- RECEPTOR
5 ANTAGONn®Y 63/38173 : Background of PCTABSS0250 i ON
The present invention relates to atropi soners of

3-aryl -4(3H)-qui nazol i nones of the fornmula 1, described bel ow, and

t heir pharnaceutically acceptable salts.{and phar maceut i cal

conpositio il L i D AL ma
rel at ed 50{@,22 S§ h&dﬁ ﬂ{YL E’Eﬁ,&t ﬁ@ﬁgmggﬂnﬁi‘é@ ?59%%35‘7%%
are chiral’, i.e.”each isoner is not superinposable on its mrror inmage
and the isoners, once separ at ed2 n light in equal but
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iled May 15, 1996 and entitl ed "Nov 2, 3-Disubstituted4-(3H)- .
Qi nazol, nometuE st ey gils 2t Bl pdasiprghe steie horAts: bisametricely Amy
%533 1D|'996b detaMﬁia(ewdri)tloe(itfbthmlers can be found_ilgl_JerrZ March, Advaﬂced Organic
, 3- DI subst |t ut ed- - rogr used- Pyr.i I n- 4- opes" pot
appl i cati ong—ﬁgﬁgﬂn?ﬁ’ﬁ’égg‘g&ﬁeﬁﬁdgh@) ?'ﬁ@%ﬂcﬁ&éﬁﬁ@e&i@ht 4r§ (1988 1o
racem c20 qui WAE ebmPelRss Gke RVENTBIHroviae the frePéviden® that Athspiddmestadr s
of the present invention 30 hﬁve di scovered that qne qui nazolingne isoner,

defined by fwBazqliapnes afR, SPPAGRI 8Rd that the separpied jisqraefssPessess ffesantials

steric int epHA RREptoP REHSSSSachlity. BoldhiBol B, CaRCRICHem., 53, FAB4 AP PIU)
activity. AVPA receptors are a subspecies of glufamate receptors,

i dentified observedhindeied ratglien agout gryhCriybonds in quinazolinones but did not separate

a- am no- 3- hyds0xyesttABE thel rofationak FemcrP RRIChE Gepbidted ANbiNed States Padntar e

i nplicated as post-synaptic neurotransmtter receptors for excitatory am no

35 aci @, Application 60/017,7i38 flegiNa;15.d98% eed entfledMiavel 2.3-Disubstited & (3H)

gl utam ¢ aciflidRdifsHRA" bhd UAREE stdlés Patent Ah oaR5 800175747 f1B4 MiyO[5> 19b6

excitatory S‘Vﬁ'a"FLC_er 1 ansm ssion in the central nervous ~~ system has

been wel | egpdbntidadd pk 2 gbstitylgel< d7vriidin-4-vnes.¢ opoth
applications herein incorporated by reference in there entirety, refer to racemic

quinazolinones and pyrimidinones. Suprisingly, the inventors of the present invention
30 have discovered that one quinazolinone isomer, defined by the spatial positions of the
substituents arising out of steric interactions, possesses all of the AMPA receptor
antagonist activity. AMPA receptors are a subspecies of glutamate receptors, identified
by their ability to bind a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA),
that are implicated as post-synaptic neurotransmitter receptors for excitatory amino

35 acids. ' '
The role of excitatory amino acids, such as glutamic acid and aspartic acid, as
the predominant mediators of excitatory synaptic transmission in the central nervous
system has been well established. Watkins & Evans, Ann. Rev. Pharmacol. Toxicol.,
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165 (1981); Monaghan, Bridges, and Cotnan, Ann. Rev. Pharmacol. Toxicol.,
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Sci., 11, %gégg/}&%?( 1990). These ani no acids function in syndj§ti/iB98/00150
transm ssion primarily through excitatory amno acid receptors. These
am no acids also participate in a variety of 5 other physiol ogical
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Thi s proceser basorearesserggetibiedi tmetabdirapie” rRvitNog! aslir@geaeit aeceptor.N Fhis
variety of 25 opdi tions. ‘I;he rreﬁ‘i%%ﬁl coqul%gquencesﬁg?f such neuronal
degener at i on° RIReYPEhAhen actiygled, e oFIVRIR AUy alRLT: aPPiRDalfs (R0 IFBSdal
processds aamirrmwbgéﬁtaméxenlaqiwbb@ngoaalciﬁ, leadsh toh enhalliﬁﬁdtﬂﬁdgpﬁb?x%&ﬂdﬁgi d
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surgery and™gretiofof %)’P?Bfl&@“"ec“mbg‘r"&gr%q"efQPEP?é‘ﬁ?B? changrs indd afficieagyr,

head traumaof 4nalee ﬁﬁﬁérﬁis@bﬁ%ﬁﬁ%hdﬂmfé. NSEHIRDPS, BockaeRhAREBladRBYsK I PigRbS
| at er al 2§C| ergsi s, Al DS- i nduced denentia, perinatal hypoxi a,

|
hypoxi a 2Ps ulhPRaNTagRkISELO s 503 (1889 ) N cenakhang dehnsen. B(ain Besearsheviows,
15, 41 (1990).

The excessive or inappropriate stimulation of excitatory amino acid receptors--
leads to neuronal cell damage or loss by way of a mechanism known as excitotdxicity.
This process has been suggested to mediate neuronal degeneration in a variety of
25 conditions. The medical consequences of such neuronal degeneration makes the
abatement of these degenerative neurological processes an important therapeutic goal.
| Excitatory amino acid excitotoxicity has been implicated in the pathophysiology
of a number of neurological disorders. This excitotoxicity has been implicated in the
pathophysiology of acute and chronic neurodegenerative conditions including cerebral
30 deficits subsequent to or resulting from cardiac bypass surgery and grafting, stroke,
cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease, Huntington’s
Chorea, amyotrophic lateral sclerosis, epilepsy, AIDS-induced dementia, peﬁnatal
hypoxia, hypoxia (such as conditions caused by strangulation, surgery, smoke
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i nhal ati on, asphyxi ation, drowning, choking, electrocution or drug or

al cohol o%&ﬂd@@&W? cardi ac arrest, hypogl ycen ¢ neur onaPCTIIBYS.H8150
ocul ar damage and retinopat hy, and | di opat hi ¢ and drug-i nduced

Par ki nson's Di sease. Ot her neurol ogical conditions, that are caused by

gl ut amat e dysfunction, require neuronodutdati on. These other 5
neurol ogi cal conditions include nuscul ar spasns, m graine headaches,
urinary I nconti nence, psychosis, addiction withdrawal (such as

al cohol i sm mlnaladipugamuldxlammdrownmg |chok|ug|sr|@:tmnumreor dmgar 8RoRSIGVBIdRkY Ne
addi ction), rain edema, chronic

t I et
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dyski nesi a. ldep&atlmsandfdrag-rlﬂucemPatI@m‘oh\seDlam Othiet Red@dloyicah YUYt S R AT

ant agoni st , I S I | e e‘d tgeub% & in treating these disorders and/or
reduci ng t h&" arﬁ?ll,fﬁ? old amg Fﬂ@f’ » [RAWGe PgWOmadiatigny ¢ Th Qsl¢e§éhef

di sor ders. iiéw'owgindl aémfdmoam imeludéi ehuscular rs%ﬁ@rﬁkormlFEﬁ@ REHAREREY, Shﬁ

al so useful . as _anal gesi c veral studies have s

t hat AMPA r el&pithe ta@y&ngéﬁ- a‘fﬂ‘%“ﬂdﬂﬁ*‘&fﬂ"ﬁﬁ'é%@v%s alcoholism anstdnug addiclionbal

i scheni a fTDﬁlﬁ:lLféIm T B6iak0BRAINE iarE Mbbiher fddidtion’, PiatBABRkS]ceN
(2, 3-di hydr gnl fﬁ'ro - sul f anoyl benzo[ f -] qu? noxal i ne) ce %8;& g¥5r ep%sr‘? ed

effective |H’ay n edeﬁ?%v%’?f?ﬂ'ﬁgpijﬂol?aﬂ“&ﬂanﬁ-o"@émah 9@W@nﬁ%\Ydde@$ abde tardivan et

al ., Sci encgyskdfesi
(1991); LePgYSI | et ae'?ﬁiel us:eoéraglleﬁ eostgarch 5§tsualnasa %Sg%bra%ﬁggzsét

nonconpdfi t isveelieved tpcke Beeiul ntrealingi these @SﬁrdQﬁm/QTaEdbeleg the- amaimdvef t o
be an effec N A

LaPeil | et Zgémg{ .I?ﬁr Br al ngéhéggggérlﬁwthStgﬁg@ﬂ%lr%?gQJﬁ&%Egls%o t%’ﬁlné’s acid
strongly su@%f@ﬁ’imt(ﬁém taptagonists aye|alseusefelasoandigeticagentst i on | h brain

i scheni a invol vegeghis ﬁﬂ&%@hsﬁé %X%%MWA rec?gtopgmaazﬁﬁ’ g& %& oﬂe Pgroﬁ%%ﬁart

by AMPA receptor activation Br ove
useful as nmp@@i@opmt:amcmamc@m ThemompetntNeeAMBArrebe;gocaitagomst NBmxorre

ohoCEhehEel (2 SRS SRS Siantensoltiinorgine e e Braried eFEEREIY.
of the fornpreyenting gRbal and focal ischemic damage.  Sheardown et al., Science, 247, 571
(1900); Buchan et al., Neuroreport, 2, 473 (1991); LePeillet et al., Brain Research, 571,
_115 (1992). The noncompetitive AMPA receptor antagonists GKYI 52466 has been
shown to be an effective neuroprotective agent in rat global ischemia models. | LaPeillet
20 et al., Brain Research, 571, 115 (1992). These studies strongly suggest that the
delayed neuronal degeneration in brain ischemia involves glutamate excitotoxicity
- mediated at least in part by AMPA receptor activation. Thus, AMPA receptor
antagonists may prove useful as neuroprotective agents and improve the neurological
outcome of cerebral ischemia in humans.

25 ~ Summary of the invention

The present invention relates to an atropisomer of the formula

30
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-4- [err] V\/ner.ei n R2 is a phenyl group of the
formula Ph[err] or a five or six nenbered het er ocycl e; wherein
said 6-nme terocycle has the fornula 15 [erg wher ei n
"N' is ni %é@%ﬁfv\herei n said ring positions "K', "L" and " N-TAR38/AQ0LS0

I ndependently selected from carbon and nitrogen, with the proviso that i)
only one of 25 "K', "L" and "M can be nitrogen and ii) when "K', "L" or
"M is nitrogen, then its respective®err], Rlerr] or Rlerr] is absent;
wherein said five nenbered heterocycle has the fornula [err]

6
R3 % R?

R3

10 1a

wherein R? is a phenyl group of the formula Ph? or a five or six membered
heterocycle;

wherein said 6-membered heterocycle has the formula

@

M K
R17/ \L/ \R15
20 |
R16

15
R14

wherein "N" is nitrogen; wherein said ring positions "K", "L" and "M" may be
independently selected from carbon and nitrogen, with the proviso that i) only one of

25 "K" "L" and "M" can be nitrogen and ii) when "K", "L" or "M" is nitrogen, then its
respective R*, R'" or R" is absent:

. wherein said five membered heterocycle has the formula

- O
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wherein said "T" is -CH, N, NH O or S; wherein said ring positions "P"

and "Q nAyoO98/38173 be i ndependently sel ected from carbon, ni tROIZBES/008Y JeN

and sulfur; with the proviso that (i) only one of "P," "Q or "T" can
be oxygen, NH or sulfur; (ii) at |east one of "P", "@ or "T" nust be
a heteroatom and (iii) when "P" or "Q' -6s oxygen or sul phur then 5 its
respective R err] or Rlerr] is absent: wherein said Ph[err]
is a group of the fornula

R12 [wherin said “T" is -CH-, N, NHRD orsS;whibreig asaid ey positiéAy, "P" |\aKHde‘tf"]m;,\y

CFlerr], rl- rl)al kyl, or errl-Clerr])al koxy; 15 .

Rlerr] i s (tf BRepStqenplsPletie o S nchitabby. Sp@en i seli windhe sxgvisn
(C err] - C ehaf fijadrity bhéiob!IR," "Q" or "T" can be oxyGe&I MM o Sulrd (i @€ Ra8f o bPip

R7 is hydragan, ar. hal o; _ Rerr], is hydrogen or halo; - '
Rlerr] is h rocfgin,mtﬁglbaa keteraatom: ang Q'I')r‘fhﬁ ar r‘]r)é 1S PX¥g9Ni Jriuiphur then
subst i t us edtswiespective R'® of R'%ie aBfent; hal ogen atoms, ((err]-C err])al koxy
optionally substiﬁut ed v%ltpr?\’zone to three hal ogen atons,

(CLerr]-derr]) "REEMFUE Phats 3 8rqup-pidhe fommadia | - |

(derr]-derr])alkyl-NH(CHerr])[err]-,,1 (Clerr]-Cerr],)al kyl-N (CH2) s-
(derr] C err])cycl oal kyl - NH( CH ,lH[err]I\I-(Czo-(Cl—I[err])s-,
(derr]-Cerr])al kyl-HN-(C=O - (CHRerr]) sk, Q r]- _
C6) al kyl -N-(C=O -(CH err])[err] -, '

p[err] -,

(derr]-Cerr])cycloal kyl - NH (C=0) - ( CH
R[err]d?CH[err])[err]-, Rerr]O
H(O=C)-NH(CHerr])s-, (Cderr]-de al kyt - )-NH (CH err])s-,
((err]-Cerr])alkyl-(0=C)- 25 RN-(CH grr])s-," HHO=C)-N-(CH err])s-,
H(CO-(CHerr])s-, (Cerr]-Clerr])al kglq C=0 -, hydroxy, hydroxy-
(erre]-Cerr])al kyl (derr]-derr])al kyl (err]-Cerr])al kyl -,
(derr]-Cerr])alkyl-O(derr]-Cerr])al kyl-, and -CN,

Rlerr] is hydrog8hisdrydnegen, haid, -CN, -NO,, ORLe(Q;,IC iyl BF ¢C ¢ )alkexygel ect ed,

i nd tly, f _ , | - . | kyl
opt§ onalTy subst Rt G Sl el G pBTleliost an Crbghanid! = <
(derr]-d err]) aRkisxydoggenoordidly; substituted. with one to three

hal t , - | kyl t hi ol , i no- ( CH -, -
halogen alore,  (ELEkeSLEIALY! ol amno (Ger el (Terr)

(derr] -C[err])c&&lsdajdkggeri%l(amd[ err])[err]-, amno-((err]-
| kyl - NH {£H - . . )
E:[c‘[a er ]r % iac[ o r])a k&?{'leyrﬂrﬁéi%ﬁ‘r?h CEpelGriGeialtd rrignaivispstitute withepna toathesa - N- (

Clerr]-20 halogen atoms, (C,-C;)alkoxy optionally substituted with one to three halogen atoms,
(C4-Ce)alkylthiol, amino-(CH,),-, (C,-C)alkyl-NH-(CH,),-, di(C,-Cg)alkyl-N-(CH,),-, (C,-
C;)cycloalkyl-NH-(CH,),~, H;N-(C=0)-(CH,),-, (C,-C,)alkyl-HN-(C=0)-(CH,),-, di(C,-
Celalkyl-N-(C=0)-(CH,),-, (C;-C;)cycloalkyl-NH-(C=0)-(CH,),-, R®O-(CH,),-, R™O-
(C=0)-(CH,),-, H(O=C)-NH-(C_H2),-. (C,-Colalkyl-(O=C)-NH-(CH,),~, (C,-C;)alkyl-(O=C)-

25 N-(CH,),-, H(O=C)-N-(CH,),~, H-(C=0)-(CH,),-, (C,-C¢)alkyl-(C=0)-, hydroxy, hydroxy-

(C,-Cg)alkyl (C,-Celalkyl
(C,-Cgalkyl-, (C,-Cg)alkyl-O-(C,-Cy)alkyl-, and -CN:
R' is hydrogen or halo;

30 R" and R™ are selected, independently, from hydrogen, halo, CF,, (C,-C,)alkyl
optionally substituted with one to three halogen atoms, (C,-C,)alkoxy optionally
substituted with one to three halogen atoms, (C,-C,)alkyithiol, amino-(CH,),-, (C,-
Celalkyl-NH-(CH,),-, di(C,-Cglalkyl-N-(CH,) -, (C,-C,)cycloalkyl-NH-(CH,),-, amino-(C,-
Celalkyl-NH-(CH,),-, (C,-Cg)alkyl-NH-(C,-Cg)alkyl-NH-(CH,),-, di(C,-Cj)alkyl-N-(C,- -
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- 6- C6) al kyl - NH- (CH2) p
ﬂIZ(I\I-CEg:E)%VY err }ial)t(glrri\l-(?[qe;]r]qerr])al kyl - N- (CH2) p- , PCI/IB98/00150

(dJerr]-derr])al kyl Cerr],)alkyl-HN-(CO-(CH err])[err],

di (C,-Cerr])al kyl-N(C=0 - (CH[err])[erré (C3-C7)cycloal kyl -NH (C=O - 5
(CHerr])[err]- Rlerr]-(CHerr])[err] R[err]O(C=O)-(CH[err])[err]-,
H( 0=C) - O- H(O O-0-(Cerr]- C[err])alkyl

G AR, RS RS

aIkyI (C—O) (CHerr])[err];(Cerr]- C[er )aIkyI (C=0 - N-(CH[err])[err]
HO=O-N(CHerr])[err]- HO(C[er 1= ]aIkyI N-

T i i j HOREG, ety

ani no- (& A% é%‘? @ k)yl )afr HQRGO-, HIOEEHOT eCalkyl-,

| kyl - NH- -
i (Hern] @@‘H%ﬁ' FEbR e %W@@“ L350 1St 4
ani no- ([ erdd )"'@E%@)‘@th& KG|-Cealk@=OFCl-BHCH,), 1, H(OFE)-N-(CH,),-, HO-(C,-C;)alkyl-N-
(derr]-Cerr])al kyl -NH (C, -C6) al kyl - d(GO) (CH[erH)[err]

di (] er r] C[ err])al kyl-N-(Cerr] - quFGabi)'wlkyl - O (@-CYalkH er r] CLCHhiky!

AR, ECHEHERI L o i -0, o

( Jerr]- C[ Gﬂlktﬂ)wkﬂ CQQM(@:@}G@HS) -] )di(Ck%)alkvm(m-ﬁ%)la"@l-(@‘(bm[(e"f L err]

|i di d b
Sgly(rjr gl Ipelr P%P'Hgs(cpky"q;hﬁy #Lge;rg%lHén g;r r(ép ﬁg)rg kglerlqe(C( %@(X[-b).([cerd) A(CH,). erein
o per | - ARG a0 -2 Q-(BH,, Cfyelraxd) fhyairedy-(GCLyalkyk-, hydroxy-

3-pyrroline; al | e substituted
onp)a/my of t eﬂ%'w%ﬁpat((gohé‘%ﬁlg}ﬁla%{@ygf)a%'ppgg'ﬂq‘?&g {EH) 2o PYTERNEINEr onal
bond, p1&f epcy) Yy, dher PpyrolindQCHLNDS WHerdth 65id piddriding, idifeigfd 3ipyeremengent |y
e SR TR0l S LS S el SRy
with one t r 2’90 N I

subst i t ut edogtidnaihpbe sudsfitlifedcorhah gﬁmeaﬁﬁg”fﬁarbbﬂa%rhlr ‘capable of supporting an

gl[ ?a ]ea ?i kéci;:;l“cfrl)aé E o o f%@t%ﬁ%ér]f))t{béwp]subst%@elrﬁ rv}'nthcag es[xbét?tuérmrl\depl_ekngient%)? P

( err]) cycl anédiygd fdr th*[ @F{\I](Q: Yalkyb optionally substituted with one to three ‘halogen
amno( err C[err al kyl err [err

(d er r] ealomss @ﬁ- MQ)@«[ @pt,l éppﬂtﬁtpgwlth ‘one to three halogen atoms (C,-

NH- ( CH2) p- , di éﬁﬂ{néi &hmbr(theylkytc bte?éi?% INH- (@hgt 1a(. M')alk\l}ﬁ\f gé’l'h?”](ﬁaﬁ”]

C SR SIS L (R LA GG T

F [CF ot ]N (C[C;mﬁﬁear@; )-E8hidN-(€ TakhNHERY]-) @, OhakPEd-LE L alkyl-, di(c,-

CH err epr r _al epr
(Crer ] 2 o P CLERBIORRI AU ROy TORCORRIN=O
(CH[err])[err] Rerr]O I&y [err])[err] H(C=0) - O,

H( 0=C) - (C[err] C[err])al1 kyl - H(O=C) - NI—I-(CH[err])[err]-, 30

d err] - etGHyal kyli(C(O;)a}kyWH@Eﬂp-é@H;),) [ (€61Cy)cyclogiiNH-(C=0)-(CH,),-, R"™O-

]-
O - (CH
SR el (AR (oA ML, oo
(C esh] - @e@mmw(@rmm O |-PHE. r H-(C=0F{(@Hyg)]-+ CECE*G.-,}%"&"-K@#O)- (C

Ce)alkyl-{O=C)-N-(CH,),~, H(O=C)-N-(CH,),-, HO-(C,-Cgalkyl-N-(CH,),~, (C,-Cq)alkyl-

~

H- (
de
HO-

(C1—Cs)alkyl (C,-Cy)alkyl (C,-C;)aikyl
(C=0)-0-NH-(CH,),-, amino-(C,-Cglalkyl-(C=0)-0-(CH,),~,  (C;-Cg)alkyl-NH-(C,-Cg)alkyl-
35 (C=0)-0O-(CH,),~ di(C,-Cgalkyl-N-(C,-Coalkyl-{C=0)-0-(CH,),-, hydroxy, hydroxy-(C,-
Cealkyl-, hydroxy-(C,-Cgalkyl-NH-(CH,),-, and -CN;



r])al kyl-

(CH err])[err]-
o

al

(derr]-derr])al kyl (derr]-der
(dJerr]-derr])al kyl (C=O - O NH
am.no-(Cerr]-Cerr])alkyl-(C=O-0(CH e
(derr]-Cwoosseekyl -NH (Cerr]-Cerr])
di(derr]-Cerr])alkyl-N-(Cerr]-Cerr])

1)[err]-,
kyl - 35 (C=0) - O ( Gntmteokdb' | -
al kyl-(CO-O(CHerr])[err]-,

hydr oxy, hydroxy-(Cerr]- Cerr])al kyl -,

hydr oxy- (C[err] Clerr])alkyl-NH(CH err])ylerr]-, and -CN WO
98/ 38173

PCT/ | B98/ 00150 -7-
R12 i s hydrogen, Riﬁglhqa @hO-CN or halo R13 i s hydrogen,

(derr]- C[err])allgsyl err}- err])al k S(C—O-

(Cerr]-err])aRky® rUd(QS—GO) Cr-@apliyly {Cy- )a! YHC=0)-, (C,-Cealkyl-O-(C=0}-, (C;-
q er ) ?i KYEBRUCRRIC Lo ARy d roi(bajd],‘yé VNG LRIy, (Cr-ColalkylNH-(C=O)-, ordi(C;-
r]-d e amwc— (00) ordi (CJerr]- Clerr])al kyl - N-(C=O)-; 5

1, g ke g by o e T BT

¢ r]r] C[ﬁr(rj ])aRkGys hydmgen,m]dc;-ps)aimaﬂkn QRS{ €CHO-oE(e-CLamokpXY; el
err] is hydroggh,; e r al ky
(C[err] Cerr])a 'Fs Iﬁ& %ﬁér??‘ (&65)5%%' Fﬁ%ﬂ @g}&%lé\’g ?E: ks)qky NL')(C'

di (Clerr]- opeaiky&ad'mcaamhefo,icsﬁlmmm G; -CHal o (CEEikoky; - CHO or
(dJerr]- C[err])a ) IS an integer romzeroto3 10
each p is mdepengée) lnte%%rf(omésreortof ‘om zero to 4, s is an

i nt eger 10r om zer eathop4s independently an integer fom dehe talashed bond represented an
optional doubl e bond; ¢ a‘{‘nd t he pharmaceutically acceptable
salts of such cofpoffdyegerfromzeroto 4, 1"y esent invention also relates to
t he phar maceut i cahbieimamegdshet dondirdprébentad dint dtidnaRddublLbosPmPounds of the

formula |a. The aci ich are used to prepare t he pharmaceutlcally
accept abl e acid aﬂﬁ“ﬁ Vﬂarg’gc?gtlca ?ﬁ‘éepé?@?éﬁ%t’f SHbcompinds.  conpounds’ of

this invention aThetgresentVifiveiioh GiiSB P&IAtek 0S| mea@r\éilmaééhtfcbw\ a%@é;ﬁéble adid
salts cqgt ai ni pgn gq oI ogi cal I accept abl e_ani ons, such

hydr ochl'8r i Bddition salt g‘ﬁ Ri3 &f f}?yf&rfav'éd?déf herdidsawhich eyie tgee to brepars at e,
phosphate, el ghafeselatsly 2steptbil HcR ahéfﬁbﬁtsealts%ft frrat sforf?'x%ﬁn&ietdr BbSe

tartrate, bitartrate, succinate, maleate, funmarate, uconat e

sacchar at e, SOBROMSIS @ thisnipyentiea e thess Wh'Ché?'l"Faﬁéﬁtﬁq’Xl@ﬁalﬂeaddltlon salts, i.e.,
benzenesul f gnat eentaWﬁgﬁbHQr'ﬂ%%Hlob%W eacc@ﬂ‘gblepﬁr‘ifgﬁé €sudh! afthe hydrochioride
1,1"-nethyl ene-b é droxy- 3- naphthoate)]sa ~The

i nventi on ah¥obomides hY‘@TOlS’QES’G adtrate) suifaig) !§U6¢tef ohesphate,aacidhehaspbates al
25 basep t u a gt ceuti cal

accept a%l e %iéstg{@;?cbﬁe aeske ?c'a%ose ggr#%g%%éﬂﬁ{léf%&%%, F‘ggl%%§14“é?aéat§ci dic
in nature agkicopats t Racchiasaif.nobenzxate, methzmesulfahate, Wi eﬂ’masnesblfonate
conpounds. se a not |imted

t hose deri veg(;‘]&r%%ggh@?lbﬁﬁgr%ﬁacoﬂo&@éﬁ§gﬁg§%ngggbl £eﬁgat PEILC&IEN R eay kaI [
met al - ¢ at-methylene- gls-(z-lbwdmsﬁumaahtﬂwoatni]sam and al kal i ne earth netal

cations (eg., cakfibYNention also relates to base addition salts of formula la. The chemical

)

25 basesthat may be used as reagents to prepare pharmaceutically acceptable base salts
of those compounds of formula {a that are acidic in nature are those that form non-toxic
base salts with such compounds. Such non-toxic base salts include, but are not limited
to those derived from such pharmacologically acceptable cations such as alkali metal
cations (e.g., potassium and sodium) and alkaline earth metal cations (e.q., calcium

30 and magnesium), ammonium or water-soluble amine addition salts such as N-
methylglucamine (meglumine), and the lower alkanolammonium and other base salts

of pharmaceutically acceptable organic amines.



30 and magnesi un), ammonium or water-soluble amne addition salts such as

N- nmet hyl gl ucam ne (nmeglum ne), and the | ower al kanol anmoni um-and

ot her base salts of pharmaceutically acceptabl e organic am nes.
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Preferred conpounds of fornmula la are those wherein Rerr] is hydrogen,
hal o, or (derr]-derr])al kyl . Preferred conpounds of

formula | a are those wherein one of R[er'tBI Rlerr], Rerr] or Rerr]
I's fluoro, bronmo, chloro, nmethyl or tnfluororrethyl preferably Rerr] is

fluoro, brono, or trlfluoronethyl st preferred
conpounds of for E{ﬁqgr@%cgmgo?r}d%gfamlgllq]are those R[‘B‘iel"] N9§ hysregen, belopot hyI .
Preferred c(Oytyalkid. of forrrul a la wherein R[err] S Ph[err] are those
wherein R err] i oro, chloro, -CN or hydroxy; or Rerr] is -CHO
chl oro, fluoro, Efﬁfﬁwd c(’@P@F'P‘iS ?f[fQF'P‘]"?dPI@W thase \wherein C(f’@l-iffe‘is Bf.[ Bf off R®

di ([ err] - Gsewiblo), Brdfid, dMidr I

conpounds of formula la 1 Qﬁv‘\ﬁggﬂec?rﬁﬁw&?metﬂ | ﬁr)érﬁ?gbwe t%o@ég §1 %hl?@
f1uoro og - ERthyy pr tdfluprometiyly Most preferrgd qygremqn)dammrmuia la are those wherein

NH (CH er r ] Rf RrdHioro d¥irkéth@rr]-Cerr])al kyl -N-(CH err])[err]-, or cyano.
Preferred corrpounds of formula la wherein Rerr] is heteroaryl are those

wher ei n saPef Wé?‘éﬁ@@P?P"qssOfefptm@ﬂ larwhsmtm Rias Ph? suebibbse wherkin R® i ls
Si x- nenber e t 1
pyri di n- 2- yfi'ud?@ &{;&Q}'/Cd;ﬁ O\Mﬂﬁ&%w & & Bos aricf h}a,w "?LQO" etﬁplt f%géfﬁa@)/'(

pyri m di n- 2((%)1'2);:, @(Cﬁ@d)@kﬁé‘!'@"dz%‘ybf cyaran Mpsti mawrdeyl camysLints tof dorfriuts 1a
menber egghe b ,yygteé | d. sul fur, an

car bon ?lo \‘.}vﬁér‘éﬁ}}’ﬁ s rﬁ tﬁbse‘("'ﬁ rg'ln% 'E(ﬁg&?’ o gNnPf gjéﬁ"%ﬁlﬁs&qu)a}lkﬁq.
ni trogen or NEe(CHg),-, iE -(R)alkwhb@mm ¢ri cyano. 1,3-thiazol -2-yl) or "T"

d Py 1) .
Pr ef o) Soq 23npounﬁm? Pom oS kRIS M wharehi R’ B befar et #1 pse wherein
subst i t ut edsaidl hetezgaryhisndithee dn hoptienallyysubstituteer x-membered lheterbecidivharetn

b l Ll ll " n t h ” d n .
chi oo, 11 uds DL B S e @B ricnep iy ShaR (aa & rz]r;[c@m g ang e ]
1S:I[ err]) 4bkyhitrbgérCHj.er rpwlmfdm-ﬁwi)cycﬂneald Rheterdaryl sishydr sidRRally ;é;i@lstln(tﬁl'éhof e

uor o, derr])a

di (Jerr]- cF‘ébPF& (‘:TI ﬁ?}F %C{"&[Weﬂﬁ%ﬁ'“ g P PItPgRRy ? (s%“ﬁt'ir%l?ﬂ) Q'ds Cﬂ[ber\r(] eoh3R16

ﬁ/tr) et i nde]E)entﬂ\EmI-y—yl) or "‘mysimtrggén or &iikar, *d'lhs)ﬁlt}ogéd BPSBfur BRE MY isQarkorA 8.
st prefer

formul a . e rein Rlerr] is an optionally
substi t ut edIi §Ol9 n%%«!‘? 'ﬂe'lsé?%g%ﬁﬁgmﬁe?%q rid" gge eachricarbon (iegfi-2-¥). are
carbon (i.e. pyrpPebfered )tbhpatﬂtﬂistdfcféﬁ'nm&"% ﬂh@reﬁ[ R¥ fs]an' SptindiiPaftitutédEix-
nEt hyl % %qsr r I| Il ll [“e n ] ) [ ]
di ([ er PP- & pr re"p KKer ‘] and "M acg,aaraon (i-e. pyridin-2-yl) arepheser r ed
conpounds ofhéRinRMas hydaeh eJoHdR[@mérL FiSor8 MmO aJ;I PIKFHISL edyifd ve-
menber ed he erocchI e wgehrygl n" S mtroren ﬁ‘ls-é Q@ |k? ﬁ(bH‘)t ddlitd
carbon (i .eCealky: NéﬁHz)b‘hPé%“pﬂfRyF%hyéf‘lﬁeﬂ“h&éowmféi chORE éﬂﬁ-‘tl'y' @éiebé'k}d-r
?[ SL:’)] are NHC(E,JOQWW@WUS)QIQWW@@)&I@P'd?r09ano or R drlR/05,Q in @& dhikntly
y hydrogen, -CHO, chloro, fluoro, methyl or cyano. Most preferred compounds of formula
25 la wherein R? is an optionally substituted six-membered heterocycle wherein "K", "L"
and "M" are carbon (i.e. pyridin-2-yl) are those wherein R* is hydrogen, -CHO, methyl,
(C,-Ce)alkyl-NH-(CH,),-, di(C,-Cglalkyl-N-(CH,).-, or cyano.
Preferred compounds of formula Ia wherein R? is an optionally substituted five-
membered heterocycle wherein "T" is nitrogen, "P" is sulfur and "Q" is carbon (i.e. 1,3-
30 thiazol-4-yl) are those wherein R™, R* or R™ are each independently hydrogen, chioro,
fluoro, methyl or cyano.

S

Preferred compounds of formula la wherein R? is an optionally substituted five-
membered heterocycle wherein "T" is nitrogen or sulfur, "Q" is sulfur or nitrogen and



Preferred conpounds of fornula Ia wherein Rlerr] is an optionally

substituted five- nmenber ed heterocycle wherein "T" is nitrogen or
sul fur, "Q is sulfur or nitrogen and WO 98/ 38173
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"P'" is carbon (i.e. 1,3-thiazol-2- yI) are those wherein R err] or Rerr]
are i ndependently hydr ogen, chloro, fluoro, nethyl or cyano.

Specific preferred conpounds of the invemgtion include:
(S)-3-(2-chl oro-phenyl)-2-[2-(5-di et hyl am nonet hyl - 2-f| uoro- phenyl )- 5
vinyl ] -6-fl uoro-3H qui nazol i n- 4- one;

(S) - 3- ( 2- chIRgrie-qaisaty (ie: 2t §-thidfoi-diyay bid BB ARErEinl RPYSH HisNsre- M&épéﬂdéx y - 61
| uor o- )64;# ol | - 4-one;
(S)-3-(2-chl ‘6&%’}\@%‘& 1079 _eethy; At H@Pani nonet hyl - pyri di n- 2-yl ) - vi nyI] 6-f .

|(g§)r g- (2- chl glr_t)qs éﬁﬂ@ ie'krf’eooélgn%c?&ds of the invention include:
m nomet hyl - pyr i dF 32 ‘F’)'°r\9rRﬁ‘)¢F‘}’D‘@ [?T(ﬁﬁﬁ*ﬂihﬂﬂmnometh)(h-@rfh@mbhenyl)-one

(S)-3-(2s br\ﬂﬁ?]—@h@ﬂbﬂ gﬁ%uﬁgzglﬁ,_gloﬁghyl am nonet hyl - pyridin-2-yl)-vinyl]-6-fl
uor o- gui nazol i n-4-one;

(S)-3-(2- chI or o- ffAen@r-ghlgotahesyiy-242{(8-dieshylaminorptint- hyﬂldlpﬁpyl)elwnyljzs-ylua:rwl nyl -
3H 15 Mdﬁarrfh%g

(S)-3-(2- chloro en fluoro-2-[2-(4-methyl-pyrimdine-2-yl)-vinyl]-
3H- qui nazol i n- 4- 6N~ 2-ch!oro-phenyl)-2 -[2-(4-diethylaminomethyl-pyridin-2-yl)-vinyl]-6-fluoro-
(S)-3-(2-c ? Jgn@: f | uoro- 2- (2-[ 6- (i sopropyl am no- et hyl ) -

pyri di n- 2- h?ﬁq&r%?ﬁﬁ]&’-gﬁ gUl nazol i n-4-one; and 20

(S)-6-fl@oro-2-[ @)(@(Mlbml-phehylaa -[2-(6-ethyla minomethyl-pyridin-2-yl)-vinyl)-6-fluoro-3H-

zol -4-yl)-v thyI phenyl) - 3H qui nazol i n- 4-one
O her speC| Ll’q%:{é%:%'ﬁ 4('§P1ds of the invention include:

(S)-3-(2-chloro- Cﬂ)eﬁq(sﬁ-breﬁlofdhenylola32{(8‘d(£hy‘rammomethyl -pyridin-2-yl)-vinyl}-6-fluoro-

et hyl -thi azg).a qu%/aﬁ% Vi r(%l ] - 3H qui nazol i n- 4-one 25

(S)-2-12-(2 'I r4‘n 8rrethy|-th|azol 4-yl)-vinyl]-6-fluoro-3-(2-fluoro-p
henyl ) - 3H cﬁym@z—ahlbm phehyh-6-fluoro-2-[2-(6-methoxymethyl-pyridin-2-yl)-vinyl}-3H-
(S)-S-(?-bronozgogl TAYA 6-fl uoro-2-[

2- (2- met Pyl YRREIBI4MS; | ) - vi nyl | - 3K qui nazol i n- 4- one

(S) - 3- (2-chl or o- (B)es:2- &hl&o[&eﬁ?hm%-ﬂ[@(@-ﬁ@thﬁspyhﬁudﬁeUZ’JyI)Vﬁkh]gU' nazol i n-4

-one 30
(S) - 3- ( 2- chP!EINRRIRFPNE: £ | uor 0- 2- (2- pyri di n- 2-yI - vi nyl ) - 3H qui nazol i n-4- o

ne; (S) -3- f ~chloro- 2phenyl)-ES-ﬂuoro-Z {2-[6- (|soprop lamino-methyl
(S)-3-(2-bronp enyg ng di n-2-yl-vinyl) - qU|nazoP,|n4one
(S) - 6- chl or Byt ’{)Q-yﬂﬁ Wi 'SUV‘PZQ'l'h%OPeBEBdt ol yl - 3H qui nazol i n- 4- one;
20 (S)-6-fluoro-2-[2-(2-methyl-thia zol-4-yl)-vinyi]-3-(2-methyi-phenyl)-3H-quinazolin-
4-one '
Other specific compounds of the invention include:
(8)-3-(2-chloro-phenyl)-6-fluoro-2-[2-(2-m ethyl-thiazol-4-yl)-vinyl}-3H-quinazolin-
4-one
25 (S)- 2-[2-(2-d|methylam|nomethyl—thlazol-4-y|)-vmyl]—6-ﬂuoro-3 (2-f|uoro-phenyl)—

~ 3H-quinazolin-4-one
(S)-3-(2-bromo-phenyl)-6-fluoro-2-[ 2-(2-methyl-thiazol-4-yi)-vinyl}-3H-quinazolin-

4-one
(8)-3-(2-chloro-phenyl)-2-[2-(2-methyl-thiazol-4-yl)-vinyl]-3H-quinazolin-4-one

30 (S)-3-(2-chloro-phenyl)-6-fluoro-2-(2-pyridin-2-yl-vinyl)-3H-quinazolin-4-one;
| (S)-3-(2-bromo-phenyl)-2-(2-pyridin-2-yl-vinyl)-3H-guinazolin-4-one;

(S)-6-chloro-2-(2-pyridin-2-yl-vinyl)-3-o-tolyl-3H-quinazolin-4-one;
(S)—3-(2-chIoro—phenyI)-2-[2-(6-methyl-pyridin-2-y!)-vinyl]—3H-quinazolin-4-on§;



(S)-3-(2-chl oro-phenyl)-2-[2-(6-nethyl -pyridin-2-yl)-vinyl]-3H quinazolin-4
- one; WO 98/ 38173
PCT/ 1 B98/ 00150 -10-

(S) 6- chl W(?%gssg%(es met hyl - pyrdi n-2-yl)-vinyl]-3-o0-tolyl- 3?‘6‘9)&%6?40' n-4-o0

(S) 3-(2-chl oro-phenyl)-6-fl uoro-2-(2-pyridin-2-yl-ethyl)-3H qui nazol i n4-on
e;

('S)- 6-{2- [ 3 (2- chl or o- phenyl ) - 6- | uor 0-A%xo- 3, 4- di hydr o- qui nazol i n-2-yl]-v
inyl}. pyri di ne- 2- carbaldehyde 5

E}?l)] 3-(2- Chl oro dgﬂg%lo)r%g 4{5 6¢: ?hy% pgmdlﬂg-ma \%R}’d? -toﬁf‘?h% napz% ,,',glof,“ez yh)-vi
(S)-N-(6- {2 [3 ((3)-3*@0?1hf@bW')}G—ﬁu6rbtmmmwmyﬁetﬂyl¢3h¥@f&z%ﬂhﬁ% in-2-yl -

](_53/I gyl{ 2-13-(2- éﬁi&{%l%t%ﬂ{fe h%‘e%w%r}ﬁ‘t%g‘&é’gg% ‘gdmyﬁ%ﬂlﬂﬂiﬁﬂ"nézﬂl-wﬂvlb yl]-v

inyl}- 10 pypgined-ciebadéelydeoni trile;
| - vin I) 3H qui nazol i n- 4- one;

S)-3-(2-fl 2-

Esg 3- E . br 3%053{55{3#2@#%% l(°£°';?y[¥r(§’f'??t yigmingmgihyl-pyridigd Yi)ﬂlavlll-n 4-on
e, 3H-quméz%)ln3téﬁb"br0”0 2- chl or o- ph

enyl ) -6-fl uoro- 2- H qui nazol i n-4- one; 15

- 2-yl - 3
(S)-3-(2-chloro- (ﬁhﬁ'r@r{?l& ({?'Ehbé-axl%wﬁ# ferarénexe-Ryt-dinydro-guinazolipi2-vilving- | - 3H-

qui nazol i npﬁn&ﬂ@»—ylmethyl)—N-methyl-a(:@f)ahhbé 6-{2-]3-
(2- chl or o- phenyl fI'dor 0- 4-'oxo- 3, 4- di hydr o- q3U| nazolin-2-yl]-vinyl}-

pyridin-2-yl met K )?-{3&%{319‘1'0@6§WWMUOTO-4-0X0 4-dihydosyuigazopineayibvioyl}-

- phenyl1)U 6+ 2},&%_@@”[,3“,{,@ fl uoronet hyl - pyridin-2-yl)-vinyl]-3H 20
qui nazol i1 n-

(S)-3-(2-chl oro- (§h§f@1ﬂ}l°®-9haﬂwbﬁ(Z-F[YZId(r62-ply\rlm)d)-3|d-1qnmazoIm—4-one

i él) rrgt ?yl chlyglr d'(@?]g 2 okorfib BRLAYI-6-fluore A AAEI-Oindy gpl-qumazolln-4-one
enyl)-2-[2-(6- {[(§i By(#-bfombr2ethiorg-phtemyl)B-fluatard| 2-pyriding 2 yi-yipyl)-Bki-aquinazolin-4-
yl)-vinyl]- fluoro 3H qui nazol i n- 4-one; 25

(S)-3-(2- K8t o- phenyl ) -6-fl uoro-2-{2-{6-(isopropyl am no-nethyl)-pyridin-2-
yl]- 15 vi nyl )(Swm}nhmm;:hemﬂ)em& (6- dlethylammomethyl pyndm-z-yl)-vmyl] 3H-

(()S)Z ?2([26(:?{2'9{&?@9 -pl p;a?l I:I: gorl yl met hyl ) - pyridin-2-
yl ] -vi nyl') - 3H quBibiz@HR2H{3 42ahkro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl]-vinyl}-
E))?i/rrgt é\il ngl)y F'&'%bl %h’g’)'@'e&ml\%g%gh?qforo 3H 30 qui nazolin-4-one;
(S)-3-(2-chl oro- (smqulc)ﬂ&e -phanl §-6-Bucrod2-[B-(B-siupioiathyllpyridin-2-yl)-vinyl]-3H-
-yl met hﬁ(d) quP(nazo n_4° el] vinyl } - 6- f | uor o- 3H qui nazol i n- 4- one;
(S)-3~(2-chloro-phenyl)-6-fluoro-2-[2-(6-pyrrolidin-1-yimethyl-pyridin-2-y!)-ethyl)-
3H-quinazolin-4-one;
(8)-3-(2-chloro-ph enyl)-2-[2-(6-{[ethy}-(2-hydroxy-ethyl)-amino]-methyl}-pyridin-2-
yl)-vinyl}-6-fluoro-3H-quinazolin-4-one;
25 (S)-3-(2-chIoro-pheny!)-6-fluoro-2-{2-[6-(isopropylamino-methyl)-pyridin-z-yll-
vinyl}-3H-quinazolin-4-one;
(S)-3-(2-chloro-phenyl)-6-fluor 0-2-{2-[6-(2-methyl-piperidin-1-yimethyl)-pyridin-2-
yi}-vinyl}-3H-quinazolin-4-one; '
(S)-3-(2-chloro-phenyl)-2-{2-(6-eth oxymethyl-pyridin-2-yl)-vinyl}-6-fluoro-3H-
- 30 quinazolin-4-one;
(S)-3-(2-chloro-phenyl)-2- {2-[6-(2, 5-d|hydro-pyrro| -1-yimethyl)-pyridin-2-yl]-vinyl}-
6-fluoro-3H-quinazolin-4-one;
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(S)-3-(2-chloro-phenyl)-6-fluor o0-2-{2-[6-(4-nethyl-piperidin-1
-yl met hyl wQp9s/isdin- 2- yl]-vinyl}-3H qui nazol i n-4-one; PCT/B98/00150

(S)-6-brono-2-[2-(6-nethyl-pyridin-2-yl)-vinyl]-3-0-tolyl-3H qui nazolin-4-o0
ne; :
(S)-6-brono-2-(2-pyridin-2-yl-vi nyI)-3--CHt ol yl - 3H qui nazol i n4-one; 5

(S) 6- f | uor o- 3- (2-f 1 uor o- phenyl ) - 2- (2- pyri di n- 2-yl - vi nyl ) - 3H qui nazol i n4-on

(S) 3- (2- chl or o-(8paHgichiobo-prériy)-6-Audrd-py2- [ai(mathyll-mperiﬁliﬂ ) yrietisyl-miaiamla-n- 4- o

| h |)-2-[2-(6-di
yI am nomet H{JTV'WA@HH'“E%M%R%& ]p gn]}/l ?Jor o[ ( I:%nl—l-eqw nazol i n- 4- one; :
(S)-6-fl uoro- ((é)-%lmememqe%éthﬂ S;{yadmﬁz wivh\yl]-apdafdlwynr-auméimn(vsmahé 3H qui

nazol i n4- 10 m’é - 3- (2-chl or o- phenyl ) [2
( 2- di net hyl ani ndsé-ﬁrﬁfpwpr?g@wnd HoyioykBeytelyl-3H-quinazolin-4-one;

di I L z - -
(5 3 (% chl or o- gfﬁgﬁé ”?F’ﬁ%’??”z*“{f’?z‘% ‘*ﬁ’?ﬁ‘f‘o’l"ﬁ’é’t""’y3” S rcarne SO0 -vi nyl

-3H qui naZ Ahigie-phamyl)-6-methyl-2-(2(agyidiacyinyl-3id-quinazolin-4-one;
6- (2-[3-(2-chl Or(@)-?,t@faﬁi&ro-ﬁhéﬁm gﬁ gXditheth JraidbieEiy- BidiRa8hViyl-6-fiuoro-

2- yI] vinyl }-pyridin-2-yl
(S)-6-{2- [@F(waﬁm"bh@%yl) 6-f 1 Uor 0- 4- 0x0- 3, 4- di hydr o- qui nazol i n-2-yl ] -vi

?él)} 3. (2- brg?/nr)l gﬁg%-f %h%@ﬁﬂgp%w&ﬁsﬁrgﬁ% Lwndln-z yhyvinyl 3H|<3umazohn|-ci 3h

20 qui nHkoldne: 4- one; (S)-acetic acid

G L3 b OB AR 2% By NN ety et
(S)-diet hyIp;mi'ﬂmeZ-abﬁrtnyd-G-ﬂuorcaaquumazolm-4-one;

i hyar o qui nazol G EIU RYPIREGIABRLE (usrpmetiatgyridigyi-vinyi-3h-
]£|S)-3-(2-cmmazophangﬁe) 2-[2-(6-difluoronethyl-pyridin-2-yl)-vinyl]-6-
uor o- qui naz

(S)-3- (P chloro- %@ﬁ??‘ sqd B2 hlpro-phenylBR oA Pt A grg-awirazelin: s

qui nazol i n-Zylwiayl}-pyridin-2-yl methyl(éster?- { 2- [ 3 (2-chl oro- phenyl )-6-fluor _
0 5 LR B BB et s Wbt o3 oy dTE GBI 2L RRRAC 1 &
-fluoro-4- qgg@}dmedz.damame@ywl nazolin-2-yl]-ethyl)-6-

met hyl - ni coti non

(S)-3-(2-chl oro- ﬁ?e%ﬁ)bfem-%wbﬂﬂ% (ESF’H‘?W'&PW&PTGWVI'BYW}'FJZ'X%VWUH%oI i n-

4-one; 20 quinazolin-4-one;
' (S)-acetic acid 6-{2-[3-(2-bromo-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quin-
azolin-2-yl}-vinyl}-pyridin-2-ylmethyl ester;
(S)-diethylamino-acetic  acid  6-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-
dihydro-quinazolin-2-yl}-vinyl}-pyridin-2-yimethyl ester,
25 (S)-3-(2-chloro-phenyl)-2-[2-(6-difluoromethyl-pyridin-2-yl)-vinyl]-6- -
fluoro-3H-quinazolin-4-one .
(S)-3-(2-chloro-phenyl)-6-fluoro-2-[2-(6-methoxy-pyridin-2-yi)-vinyl)-3H-
quinazolin-4-one
(8)-2-{2-[3-(2-chloro-phenyl)-6-fluor 0-4-oxo-3,4-dihydro-quinazolin-2-yl}-vinyl}-6-
30 methyl-nicotinonitrile; |
(S)-2-{2-[3-(2-chloro-pheny!)-6 -fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl}-ethyl}-6-
méthyl-nicotinonitrile;
' (S)-3—(2-chloro-phenyl)-6—ﬂuoro-2—(2-pyrimidine-2-yl-ethyl)-3H-quinazolin-4—on_g'
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(S)-3-(2-chl ero-phenyl)-2-12-(4, 6-di net hyl - pyri m di ne-2-yl)-vinyl]-6-fluoro

\ . s A :
. ?S - 242- 3‘%%@%?2 ph22§I ) - 6-f | uor 0- 4- oxo- 3, 4- di hydr o- qui R<TOPPHRSY,| | _ vi
nyl } nicotinonitrile; 5 . '
(S)-3-(2-ch|oro-phenyl)-6-f|uoro-2-(2-(§a%§3-nethyl-butylan1no)-
met hyl ] - pyri din-2-yl)-ethyl)-3H quinazol I'fi- 4- one; _ _
(S)-2-{2-[-(2-chloro-phenyl)-6-fluoro-4-oxo-3, 4-di hydro- qui nazol i n-2-yl ] - et
(5 21 2- (6- cht orST 2 (N BrosehemY 2-42:44 & dipayt Bmidog 3-H-vioyh S-fyrrt 10
benzoni t ri | ejuinazolin-4-one; (S)-Z-{z-[3-(2-f?;2r0-phenyl%hGIngg;onitriIe .
- 4-0x0- 3, 4-di h » O | in-2-yl]- - : Yl - D€, / i
(9)- 5 (2-br omo- pHERAT 1B PRIy b st etyRrpgiinarain -yl yinyimy | | -

3H guiniagiobnitrild- one; and 15

S) - 3-(2-chl or o- -6-flyoro-2-]2-(6;pyrrolidin-1 . R
Eyl) met gyﬁ‘? pyri di Ef-gg%?)‘ih&f?f?ﬁ '!V(?)“g’ﬂlm@r%'(:'ﬁ[:)eérlé%meml-_hutd!?@?m)- | Thi s
i nvention aI_nsahylpbmcms-zw}-éthﬂhglﬁ;mﬁ%ubﬁrﬁﬂgne{)rrSOfS! ti 1(:)n fo[) t rﬁgm Q?Oo(r)r

reventing a condjti ecte rom cerebral deficits subseq
Pesul ti nggf rom d(bSEggr{%f%Eﬁde@y Griierr4a-Jt-diny fegauinazaling;yibethibr al
i schem a, spiidnahosialigt trauma, 20 head Itraulmat, Al zhei mer's D:sease,

Hunt i ngton's Chor anmyotrophic |ateral sc|erosis, ) epi | epsy,

Al DS- i gduced dema(sg‘?é[,z‘r{%'éf"i°FP§ﬂ‘&P‘°1$y?r§9l¥'é’,'4'H§ﬁM@’>@rW"(Whlhrzaé)-\aoﬁhi tions
caused byo stheapgnitridd;i on, surgery, snoke inhal ation, asphyxiation, drowning,
choki ng, el ectrocution or drug or alcohol overdose), ca(dlap arrest,
hypogl yceni ¢ neur(@ét{2-[3-(2-clarpapfrenybfi-Biias ot4pxa-3.etydendaiinazoin 2viljivirgt)aal
(such as al ge&rAlilsanzeRithiglr ug addi ction 25 including opiate, cocaine and

ni cotine addiction), idiopathic and drug induced . Par ki nson' s Di sease
or brain edens; SaZabrogipimnyrfi-teib R 2HE dutdxpmethyl-pyriing-2-yl)-vinyl]-3H-

i ncont i nenceuiMa¥itledne; af@nvul sions, chronic or acute pain, -ocul ar .danage,
retinopathy, retinal neuropathy, tinnitus, anxi ety, enesis and tardive
dyskinesl®d, in a (S)°3'(2@Whewwﬁhom-ﬁg2-ﬁpwlﬁldnt-1-g_fnge_:thyiepyﬁghmiylpflin&@-r mul a
| a effectiveyd By ig,Qr 30 preventing such condition and a .

phar maceut i c;%a ﬁ?’héﬁﬁé’p{g% ‘e carrier. This invention al so
relates to a nethidis diventiemtisogreiatep te\ee phamacauticsh tompesition for Sebakg et

e 2uts on for &
Surgery . Preftg e CrbhiBRSRIERY ftn Borgh R ebifEnics AT Adior estlinG: e,

head trauna,cardiahbypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma,

20 headtrauma, Alzheimer's Disease, Huntington’s Chorea, amyotrophic lateral sclerosis,
epilepsy, AIDS-induced dementia, perinatal hypoxia, hypoxia (such as conditions
caused by strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking,
electrocution or drug or alcohol overdose), cardiac arrest, hypoglycemic neuronal
damage, opiate tolerance, addiction withdrawal (such as alcoholism and drug addiction

25 including opiate, cocaine and nicotine addiction), idiopathic and drug induced
Parkinson’s Disease or brain edema; muscular spasms, migraine headaches, urinary
incontinence, psychosis, convulsions, chronic or acute pain, ocular damage,
retinopathy, retinal neuropathy, tinnitus, anxiety, emesis and tardive dyskinesia, in a
mammal, comprising an amount of a compound of formula la effective in treating or

30 preventing such condition and a pharmaceutically acceptable carrier.

This invention also relates io a method of treating or preventing a condition
selected from cerebral deficits subsequent to or resulting from cardiac bypass surgery

and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's
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Di sease, Huntington's Chorea, anyotrophic |ateral sclerosis, epilepsy,

Al DS- i nduc®® 98/38173denent i a, perinatal hypoxia, hypoxia (suchPCEHIBIS/0MS0I ONS
caused by strangul ati on, surgery, snoke inhalation, asphyxiation,
drowni ng, choking, electrocution or drug or al cohol overdose), cardi ac
arrest, hypoglycem ¢ neuronal danage, opi®&te tolerance, 5 addiction

wi t hdrawal (such as al coholismand drug addiction including opiate, cocaine
and ni cotine addiction), idiopathic and drug induced Parkinson's Di sease or
brain Bisense, huntingtan's @bmasamybtymﬁhimmtéreamms epildps@ AIDS-induced

i nconti nenc 0s vul si chronj.c or acute pain, ocul ar

danmage, ret ?%‘8%3%9’ er{;% 3 rpé'PO)ﬂ@’u 36°p°é‘fan§'5u°h as C?q%@u?usgﬂ%fFangps and .

tardi ve dys&irgesj, amoke nahatalmialaspmmbhﬁdmgm&@%ﬁbﬁhg!relé&r&d&hog Qr rkgpBre!
on .an anount of .a conpoun

i n need of sucﬂ tdea 51 (E:l‘? §n§,I { of _
formula | a BFPRY qv\% 9s§) LIRS RGeSy YRR geuienR e’ﬁna%. Qpiate tolerance,

Thi s ‘i nvent a@micﬁ;dmumdehwale(su¢roaeanabmn§apwdmgladammducm{g bSihtel ES&ind'9 OF
preventing a O”d't'geﬂ:ﬁqn' ect om cerebral deficits subsequent to or

resul ting fPRfnicotine 28). B@BB% icsand drye Msyced Aarkingen's Disgase ercbesin al
i schem a, spééh; erUsdular adpaBms 1511?@1?@ hkadatiRs, OHAAY! %Gn%eﬁ'céeg§fchosns

Hunti ngton's Chor ea, arryot rophic lateral sclerosis,
Al DS- i nducefPRieisions. gh N Phﬁ?‘&? R Saular qWI éetweéthyasetmhaeunooamy.

caused by stimRRGUARGPEmeESE &Y tﬁrdlv%rm}ﬁﬁmbﬁg 9@% 8-%.&& ' ng.

choki ng, electrocutlon or ug or al coh over lac arr
hypogl yd@ni ¥ adammal in need @ramgérea@pe@&@r mrevemno@ amdntoﬂ @ GoMmpo okt aﬁval

(such as al gpheld @@f@&ﬂvéjf g i r%nm?s @%tﬂg\ opi ate, cocaine and

ni coti ne addi ction) di opat hic”and drug Par ki nson' s Di sease
or brain edema;- FFD§clﬂNarr\tl®pé!§WE|atﬁsgtcaarw‘tamadadheb comppsitiory for treating or

i ncont i nenCBrerﬁW@]?%bﬁdm&?Q IEJ:’@.H Frdr caf B%'?Hgflcﬂr %B%ﬁ%ﬂo ar, ?Sﬁllépalfr\%g'xmge

retinopathy, reti neur opa tinni
dyski nesi a, cand:aa: bypass rsamm ?nd@mpftmg.l stg:kancé‘:b/%l nsnt:epﬁa)rs;mul atgcrntraumg

coept alie. Na4d rafiha WEREREM Bistize HhunBuHs Gnfyam B BoRE REL 8RRsY 1 or

treating orepilepspnAlDS-rduced ciementia, perinatal agpadh,f hypoxie (fiehahs drhitibhs
subsequent L9,

It| from cardi e b S surgery. and grafting,
st r oke, cere% %Id ﬁy ﬁ Q?%Epﬁ‘#ﬁ%‘?%%?a i V‘ﬁg ?”»r?é&ﬂy’f'%/%h&mw'%e?%ms
Di sease, Hualectngdztﬂmhsorwmgea' aleoyalt as\mpdmsal dréiaal arfest,e hpsodlycefiit IneRfdhal
Al DS- i nduced_30 de r 0 (such a condltlons
caused by s??'gﬁaﬁl 8&"'3"3”8 a&@P@j VQM@ E(SPEI\'K%? g’F&b‘H Yo ggdigtion
drowni n@p cimekidirg, opiate cocdité GO Mmicbting ledlctlon? ﬁil@fﬁﬂmb QN@rdi'QgebnduEé’d di ac
arrest, hypg n_c neuronalg da %m‘ i ate tol erance, iction
wi t hdr awal % (hFons e RANGHE "&P HAT EP3TRS. iMMeraing Rgdashas ciringbt ai ne
incontinence, ' psychosis, convulsions, chronic or acute pain, ocular damage,
retinopathy, retinal neuropathy, tinnitus, anxiety, emesis and tardive dyskinesia, in a
mammal, comprising an AMPA receptor antagonizing effective amount of a compound
25 of formula la and a pharmaceutically acceptable carrier.
This invention also relates to a method for treating or preventing a condition
selected from cerebral deficits subsequent to or resulting from cardiac bypass surgery
and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's
Disease, Huntington’s Chorea, amyotrophic lateral sclerosis, epilepsy, AIDS-induced
30 dementia, perinatal hypoxia, hypoxia (such as conditions caused by étrangulation,
surgery, smoke inhalation, asphyxiation, drowning, choking, electrocution or drug or
alcohol overdose), cardiac arrest, hypoglycemic neuronal damage, opiate tolerance,
addiction withdrawal (such as alcoholism and drug addiction including opiate, cocaine
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and ni coti ne-addi ction), idiopathic and drug induced Parkinson's Di sease or
brain .and nmuscul ar spasns, mn grai ne headaches, W

I ncont i nenv(‘:lg,q psychosi s, . convul sions, chronic or acute Eéf('ﬁ”y"l?e%ﬂ ar
damage, retinopathy, retinal neuropathy, tinnitus, anxiety, enesis and
tardi ve dyskinesia, in a mammal, conpri SL‘{'Ig adm nistering .5 to a nanmal
requiring such treatnment or prevention "AMPA r ecept or antagoni zi ng
effective amount of a corrpound of formula I|a. The conpounds of
this invent Iude reqgisoners and all tical I somers of -
conmpounds O%R‘? Q’?B?nﬁﬂ Ct'P") 'gmp%hﬁn%f" daygs fduget Faykinsan's Disease qrabraini c,

di astereo rreedmnamhd)b'iueculan splasme smiljraint Hleatl S6HER! ﬁnnaW mcontmenc-EhEsfcﬂBPiEU”ds
of this inventi contain olefin-1like double bonds

bonds are pP¥LY onsf ﬁ@“’é‘iﬁtﬁoﬁﬂﬁ% @y 1qeular rﬂ?@?ﬂgpoFPt@f?Pﬁﬂ"YaEEt@?!sn%llﬂfQPahhans
confi gurati t'mnﬁtu@m}méiy remidsily £ thidmieaRhkinesia, in a mammalu%lﬁﬁﬁsﬁigﬁﬁﬂsignqgk |

i ndi cat e the al k roups referred to herein, as wel
moi et i es®of 107 MAM ?'o‘%ﬂﬁ'”P%msEF'? geatment 6F Brayeptionyan éMHﬁ(WEPMﬁnmmlmr or

15 branchegffecivd st 6P cBmpBURE of hiifa 1680, cycl opropyl, cyclobutyl,
cycl opentyl, or cyclohexyl or be Iinear or branched and contain

cyclic noieties. The compounds qfihissiventinsr inckide; aitistaseaisomers| ancirall dgticaben
referto fl uRbhiafs of¥: he bol d
lines in formul aeol g%z;ﬂr?a ﬁd%Shhg?%r@%g I%‘@I‘cﬁahgg ﬁgréttlom?rﬁh t“he“ aﬁl‘r“%?é‘a“"zo
atons, and fiastegpasugric and a@ﬁéml&fwsﬁ@ﬁ@ucmﬁeﬂw%rl cally restricted so as to

exist enpher  THOThRROAR bHnAIGbRG ) ARER bSO YolR e Guid 9

ort hogonal |y bel ow th nazolinen
restrictionswceh goeds @re, nf@e&rt i theatorepaurglg bfathei ievention exist aatctsl Ay wary err]

substi t uent ﬁ}’eﬁﬂhh%dfe{s 'x{upé]@mef%about t he single bond connecting

t he qumazof gne ring err], Rerr], Rerr], Rerr]) ring.
25 In t he%&%mﬁhﬂmsefmdmtadltaelaﬂkyl gprgrrarepedmbeere]m adsOwél] 88 ke ar e

sterically {aﬁit Fn'oﬁartﬁg of hersgwgli?lr%ge?f% (ral';qr']rg onal I'X%Ygﬁ'\‘/‘ghg]%?ﬁ' I ane of .

the qui nazoll fione Fing wi r 8% oup
t o t he fAbghbrasthedeanplitheg nody alsoder cytlic (__Q_e cycloprepyid eyaibbutyl, cyé|@ﬁ j2of @

are denot ed ) r eoch m St.r e conmpounds of formula t he
mrror i mage)m o#r@tx&i °63’ﬁ§'88%’d% P"‘f'lﬂ%n?ndﬁc‘?’ﬁa'aﬁac F?J%I ow, the gr oups
Rlerr] and Rerr }Jnl}ﬁs otttetwiseé évdioatdd, ialoemthabiged r@‘@r-t@&lubﬁn@.ﬂr&ﬁin@! éhegrnal |y

above the pI @?m t he qui nazol i none ring when the vinyl group is laid
out to the Pe f the quinazolinone ring. The conpounds of formula |Ib

are denoted wi t hTaRbotd iesdhdoriidey la die|k; deprRtsdselsl, indicatel BaMHedided
POSSESS 8Ub {;O?nnt 'a%l Itxe aglrcl)up%fatttached e'e‘etrbecee étglrlcaalg trgsqggtlecsi tsoaacst tlovelxtlsx e\:\tﬂg eas
orthogonally above the plane of the quinazolinone ring or orthogonally below the plane
of the quinazolinone ring. This steric }'estriction' is due to a rotational energy barrier,
created by a R® substituent, preventing free rotation about the single bond connecting
the quinazolinone ring to the phenyl(R®, R®, R”, R®) ring.

25 In the compounds of formula 1a, the groups R® and R® are sterically restricted
so as to exist orthogonally above the plane of the quinazolinone ring when the ring is
laid out with the vinyl group to the right of the quinazolinone ring. The compounds of
formula la are denoted with (S) sterebchemistry.- In the compounds of formula b, the
mirror image of the compounds of formula la and drawn below, the groups R® and R®

30 are sterically restricted so as to exist orthogonally above the plane of the quinazolinone
ring when the vinyl group is laid out to the left of the quinazolinone ring. The
compounds of formula |b are denoted with (R) sterochemistry. The compounds of

formula la possess substantially all of the AMPA receptor antagonist activity whereas
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t he corrpounds of formula Ib are essenti aI |y devoid of - AMPA receptor

ant agoni stWO 98/38178i vi t y. Det aipcaviBb®ggisg Pt i on
of the Invention The corrpounds of formula |la can be prepared
according to the nethods of 5 Schene 1. In the reaction Schene and

di scussion that follow, K L, M P, Q T4s.Rerr], Rerr], R err,

Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr] , Rerr]
Rlerr], Rerr], Ph[err] n, m and p, unless otherw se i ndi cated, are as

defined abothe émnptburfdsubiafob'mula Ib are essHRAR 48kl of AMPA i
PCT/ 1 B98/ 00150, ~16- Y SCHEME 1 "ocePtor patagpnist

| Detailed Desérigtion of the Invention
The compounds of formula la can be prepared according to the methods of
S5 Scheme 1. In the reaction Scheme and discussion that follow, K, L, M, P, Q, T, R?, R®,
R®%, R’, R%, R®, R, R", R®?, R™ R™ R™, R' RY, Ph? n, m, and p, unless othenmse
indicated, are as defined above for formula la.



[err] [err] 25
PCT/ 1 B98/ 00150

WO 98/38173

WO 98/ 38173
-17- SCHEME 2
PCT/IB98/00150
-16-
SCHEME 1

R? R3
OH
5 cn3

10

15

R3

20

25

30

fa

Oﬁi

1E1

R8
//K/\
N R2
I
R‘
RS R7 R? RS
0 0
R3 ‘ R3
N R® | e
N&’\ | |

/'0

/ 11
R® '

Rs R7

0

R6

F#
R2 R

b



'[err]

10

16

20

25

30

WO 98/38173

-17-
SCHEME 2

v

0 RS R®
R3 .

NH R?
NH, o8
Vi
0 R3 R®

Vil

PCT/IB98/00150



PCT/ 1 B98/ 00150

WO 98/38173

10

15

20

25

30

- 18- SCHEME 3

PCT/IB98/00150

-18-

SCHEME 3

e —————

R6
R?
R3

R8
Il

RS
RS
R3

VIII

RE



[err] WD 98/ 38173

PCT/ | B98/ 00150 -19-

Schene 1 refers to the preparation of conpounds of the fornmula la or Ib
from woygsssids of the formula V. Conpounds of the fornuperiBosiosiso
commercially avail abl e or can be prepared by nethods well known to
those of ordinary skill in the art. A conmpound of the fornula V
can be converted into an acetam de of thggtornula 5 [V by reaction with
acetyl chloride or acetic anhydride in the presence of a base in a

reaction inert solvent. Suitable solvents include nethylene chloride,

di chl or oet hane, Schemieet rr@fbmbqﬁélbaabaaét%ndd,f%muneé ef %&Bhﬁulﬁé BVL {}
chl oride. Suitable baﬁ@%lnclude trial kyl am nes such as triet am ne

and tri but yICQMPRENAE PREEHMHA Mo GAMRAURES Qﬁﬂl‘e formula Vage §PU\WQ!@!?¥)OMI|QPIG
preferably toricahing grébard Wﬁe&@ﬂ@%@%bﬁm% theie &f&&ﬁﬁﬁ'ou uiL@ the SR lon is

in the range fromabout O[err]C to about 35[err]C for our to about

10 hours, prfEPaeHRA efthdispnulajseasybg rvertedintuan acetamids of the formulla
Th t f I C G rnul a
I oo 511 kb Gy SRR S 0T

catal yst, i meagtipnrinar sobyent. nSurtable solvenik irghsde .ntftymeecmm'idpd Idmhldngetagwt S
i ncl ude ace d r H%@l

di cycl ohexyﬁ%ﬁr@agﬁyfgﬁrdé‘egn%ﬁ 93@%t&%§cﬁ%r : prgé@%rr‘% u'at\% f"b@s%%WMede
Sui t abl e tﬂal%ﬂ@mi%t sudmes dd@thslammﬁmaod tobutytesiinem dlcratiawmnlnapysidme amidd,
p-tol uene s r uor4 de ef er abl
sodi um acet te gﬁ'n fc%bt?onag%l rgu;letr%a tﬂ%\&hfa”ﬂ;& oxarp% tethgLis UB? l.?éﬁée ?'&F?’ﬁe or
di chl or ok haa@qtloprtefnertmrqngdufmmrabouﬂhﬁ: teapautedSiCefonbbbitel hour toadlsguasiai d
reaction is 80C about 110C for about 1 hour to
20 about Zfoﬁ tb?e{eﬁ%yél 3%9%%%85?{ “&gdeuﬁ)r about 3 to 10 hours.

Al ternatively, t h"ﬁwec:@cmmum aﬂhe‘ formullaav‘vé Sylizdibtodi ¢R@fpdundCSTINE fdr@dial Ity a
conmpound of forrrul ?& on WI h acetic 0jnh drlé({se in the presence

of an acid reactio Ea‘?"g? ?sqe fra ”% 899%{” he PrEsEcs QA Hetalysh N Spksreagtien, Hert
acetic aci d,sobehf. %mnmb@sddaydtdtml-agents mctlodielsmlc%uhf/dﬂdec pﬁéspd'sro@sr SdrR6R8s Y
O R TR TN AR MA I I B M AN e
from about 2RGIyss alude sdafline bF b&afsﬁbnﬁéi&tﬁte 18kefit BUdS B-t610e RS SutonidabiQLerS -
preferably %oron trifluoride etherate, preferably sodium acetate. Suitable solventsinclude dioxane,
toluene, diglyme or dichloroethane, preferably dioxane. The temperature of the
aforesaid reaction is in the range from about 80°C to about 110°C for about.1 hour to
20 about 24 hours, preferably at abouf 100°C for about 3 to 10 hours.
Alternatively, the compound of formula V can be directly converted into a
compound of formula Ill by reaction with acetic anhydride in the presence of an acid
catalyst in a solvent. Suitable acid catalysts include acetic acid, sulfuric acid, or p-
toluene sulfonic acid, preferably acetic acid. Suitable solvents include acetic acid,
25 toluene or xylene, preferably acetic acid. The temperature of the aforesaid reaction is
from about 20°C to about 150°C for about 10 minutes to about 10 hours, preferably at
about 120°C for about 2 to 5 hours.
The compound of formula I, formed by either of the above methods, is reacted
with an amine of the formula
30



about 120[err]C for about 2 to 5 hours. The conpound of fornul a
11, formed by either of the above nethods, is reacted wth an am ne
of the formula 30 WD 98/ 38173

PCT/ 1 B98/ 00150 - 20-q$ker r in a
pol ar proWQ%83B{knt in the presence of an acid catalyst toP¢EMPRBnpound
of the - formula I'l. Suitable acid catal ysts include acetic
acid, p-toluene sulfonic acid or sulfuric 10 acid, preferably acetic acid.
Suitabl e polar protic solvents include @#fetic acid, met hanol , et hanol
or isopropanol, preferably acetic acid. The tenperature of the

aforesaid reaction is fromabout 20[err]C to about 117[err]C for about 1-

hour to about 24 hours, pref bly at about 117[err]C for about 6
hours. . Alternatifégly, of the forrmula IV can be
directly converted to a 15 Rconpeun eformula Il by reaction with a
dehydrating agent, an am ne of Jt formula VIII, and a base, in a
reaction inert solvent. Suitabl @ dr ati ng agents i ncl ude :
phosphorous trichloride, phosphaheustxychloride, phosphorous pentachl oride

or thion§l chloride, prefergbly p Osphorous -trichloride. Suitable bases

I ncl-ude pyridine, | utidi ne, . ¢igret hyl am nopyri gi nﬁl ‘triethylam ne or

N- et hyl norpholine, preferably 28" pyridine. Suit t;l sol vents include

t ol uene, cycl ohexane, benzene or xylene, preferably t ol uene. Under

sonme circungt | r t ar L gui

reaction mar@ %gﬁgﬁ%mﬁggg'yéﬁ}ﬁ%ﬁ}%%ggrgﬁeu&%%o% ﬁaéglgglotgééljg} gcgrerg%piﬁ% ﬁf ﬁh§ from
about foérhalarl]. Suiteblelaoidtcalalystd mclup€ acetic adid)y-toluehe sulféric atid wr s@urieour s,

or et ot 25b Bl brabl LI Gob, sumeZhOH] alnfodsRmE ookt areiSeets ) oo
methanol, ethanol or isopropanol, preferably acetic acid. The temperature of the
aforesaid reaction is from about 20°C to about 117°C for about 1 hour to about 24
hours, preferably at about 117°C for about 6 hours.

Alternatively, a compound of the formula IV can be directly converted to a

15 compound of the formula Il by reaction with a dehydrating agent, an amine of the
formula VIil, and a base, in a reaction inert solvent. Suitable dehydrating agents
include phosphorous trichloride, phosphorous oxychloride, phosphorous pentachioride
or thionyl chioride, preferably phosphorous trichloride. Suitable bases include pyridine,
lutidine, dimethylaminopyridine, triethylamine or N-methyl morpholine, preferably

20 pyridine. Suitable solvents include toluene, cyclohexane, benzene or xylene, preferably
toluene. Under some circumstances, when the combined reactants are a liquid, the
reaction may be run neat. The temperature of the aforesaid reaction is from about
50°C to about 150°C for about 1 hbur to about 24 hours, preferably at about 110°C for
about 4 hours. _

25 The compound of formula |l is reacted with an aldehyde of the formula R’CHO
in the presence of a catalyst and a dehydrating agent in a suitabie solvent to form a
compound of the formula |, wherein the dashed line is a double bond. Suitable
catalysts include zinc chloride, sodium acetate, aluminum chloride, tin chloride, or boron
trifluoride etherate, preferably zinc chloride or sodium acetate. Suitable dehydrating

30 agents include acetic anhydride, methane sulfonic anhydride, triflucroacetic anhydride
or propionic anhydride, preferably acetic anhydride. Suitable polar solvents include

acetic acid, dioxane, dimethoxyethane or propionic acid. The temperature of the



in the presence of a catalyst and a dehydrating agent in a suitable sol vent

to forma conpound of the formula 1, wherein the dashed line is a
doubl e bond. Suitable catal ysts include zinc chloride, sodium acetate,
al um num oMO@BB8IE3 tin chloride, or boron trifluoride &ACIABAYE01S0

preferably zinc chloride or sodium acetate. Suitable dehydrating 30 agents
I ncl ude acetic anhydride, nethane sulfonic anhydride, trifluoroacetic

anhydri de - or propionic anhydride, p2&ferably acetic anhydride.
Sui t abl e pol ar sol vents incl ude acetic acid, dioxane, dinethoxyethane
or propionic acid. The tenperature of the WO 98/ 38173

PCT/ | B98/ 00 &kw@esaid reaction is from about 60°C to about 100°C for about 30 minutes @labout 24

af oresai d rﬂgﬁlts' 8%1515&17!{%:%%?19% ojr %&52‘9 out 100C for about 30

m nutes to about ours bout 100[err]C for about 3
hours. Con@mqmda oﬂtt\ecﬁcirn'tnﬂnel Winsrainltie diasMedmae reptrdmem baﬁdlelcafbbn-

represents e .car on b nd ma, repar ed _
hydr ogenat i ﬁafs"t"ﬁ'g”E'Sm Bzﬁc?ﬁ%ﬁq{ﬁd B% aegawy \AHQ?%Y %g"qe'ﬁ% ‘?%\‘i’sl"‘flﬁéem
represensss theldasten ltr%rlbﬁreseﬁtrsba)ﬂothzﬂedardeaﬂacﬁi BaritR ugingestantiaid Gschniques t hat

double | st e vibripdbotR e RiBhias drpr SR, dpfGHon g they outie
catal ysts swehdasaybeé leffdtietvilth hydrogrn o H H@Isﬁ cata@bisawcwasqsaulaaruwah
sul fate (Pd/ BaSQ ? ?ﬁlf%é'?f)l ati num on carbon

tris(tri pheSgrHoRd: |°UrhaEHFb?'~I'fé? Q‘Wﬁa@e dﬂaté”%f"&lc?@)‘ (P1/Q). aR
appr opr i at e tiskRipheRyl¥ hm@;hhaa,uﬁetchwﬁab (vﬁkah%BﬁE caﬁbﬁst)dlrpéanspﬁapg%téy'

acetate, at a pressure from about t o about p eres and

t enper ati® e SPWGFﬁ sisbAs mefhaneh @W%B’b‘lﬁ disxpee O] @IhY' acetatgsamgassw@drqm
Catal ytic "%@699?@@%9& 5 Qtngéibﬂaf'é% anyd 4 h@ﬁbéf?tﬁ?%m@mnq?f’c t16%B4686>C,

Press Inc. Di ego, I-P . 31 63 oW ng conditions are
preferred: Péd@ﬁCHbEd'n ahyiie Hvergs 2 Synthe '@@'BM@”Q&B&MICM

hydrogen gap pLefRU'sen JQ%@ 1898 ; 563 afg %P&?dlﬁé?fs dr@bﬁ?&iﬁ’&i I_f&'o

hydrogen i sot opes (i.e t'eri ul
wi t h [ err] Hcarbdn, ethy] ecethtd atrZﬂ°C| andc tfirGamsvef iwdmowa; pressure. This method

Co f t !
CoOUS 0% BNl rOBRALA o, SAUBAY ol bR 22
col um Hg\dlltblzlig ondHyintthe ahowqopmpdmrat e solvent. One of ordinary skill

0 he art will YOSRESIANLER okl (TR SRSl b ST b siotig

el uents can be use o SEpar at pi-SOMers &bl e
HPLC i nst rureand b hy:ngﬂlePrbﬁL&) Luterd_(thrrg[nawdraphpé(HE’LQ) using a48DaHRPULC coltdend et t

e Suit ot i eh 88 =YbloPRave okt [oRk PR Y. Sl B wBWA hidemtang

those of20 thabmanpaypest inktrimentse caluimns Sireheloents iogortsd used tcnsapsératel the

neludes o B S B Shude A% BolShghhon b B b ™

skill in theicoo®, Hﬁméﬂilﬂaekﬂhl T@O@cehwmwwlm@eecﬂnemb S¥paration PrdalactsOG
AD and AS cq_”g‘r_@ S S\M}agle ﬁ,?l_rb S ar con %%?eeéj accorcET}LqCRJI {n%lho-gg%%q(nog}n g trlmcpsce of

ordinary skill in the art. Such configuration invariably includes a pump, injection port

25 and a detector. Suitable chiral columns can be purchased prepackaged or can be
packed by one of ordinary skill in the art. Suitable chiral columns include chiral OA,

OD, OG, AD and AS columns which can be purchased from Chiral Technologies Inc.,

730 Springdale Drive, PO Box 564, Exton, PA 19341. One of ordinary skill in the art

will appreciate that many other chiral columns, purchased from other vendors, would

30 be adequate to separate the isomers of the invention. The packing material can also
' be purchased in different bead sizes. Suitable bead sizes for preparative separations
are about 20 microns in diameter. Suitable bead sizes for analytical separaﬁon are

about 10 microns in diameter.



730 Springdale Drive, PO Box 564, Exton, PA 19341. One of ordinary skill in
the art w Il appreciate that many ot her chiral colums, purchased
from ot her vendors, would 30 be adequate to separate the isoners of the

i nventi on. E@ﬁPBgﬁklng material can al so be purchased in different
bead si zes™ l e bead sizes for preparative separ at i ons PCT/IBIS/HED ahout
20 mcrons in dianeter. Suitable bead sizes for analytical separation are
about 10 microns in dianeter. WD 98/ 38173
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Compounds of fornula 1, mherein a basic group is present, can also be

resol ved by reat ne n enantionerically pure acid in a suitable
sol'vent to form sePSPAH fwm”'&qa‘g?%'ﬂ"cﬂﬁﬁ'%g@apisé’reﬁﬂtt%l%so be resolved

enant i oner i ayltteatrentewieeas enambmedBalRRE akidSh b 'C
acid (and d(é?l vatives thereof) man%l l'i c acll a%b@éﬁégtselgergéﬁgﬁrﬂgsép%% e

sol vent s i ndRYRNomenssals. S&ereﬁaet'mwaﬂa"y Wt%&‘?i@h inghudenamphot sulpbd)mene
cycl ohexane,acf, h@r‘tarﬁ‘ﬂcué%ﬁ@@@ny{atwes thereof) nrgél@é?iﬁr?c‘id %ﬁb ¥?ct1@ actfdmgﬁpgtl

the fornula V can be convert ed ormul a
accor di ng® t SoiveBtsdRsledes aleahals. hsdch na$c¢tbm,0|.2 méthanalompduibdtanbl, toluene,

formula 11, §e0h&diRd etHeRd Qeac?Bngrted into a conpound of fornula I
accordi ng to'the 10  neth ogs of 'Schene 1. Referring to Schene 2, a conpound

~of the fornula VAlternaliyelyed compound efithe farowulal V nan be agaverteddn acoumpoUat of he
formula VI lype ?&ﬁﬁﬁé P%ﬁe@%to tf\@%fthggﬂeézf}lbed i ﬁhe&n C# e ' Bk S$ oxent
to forma conpoun escar SSUrts mPeUp
reagents wiprtula Hcso faamed, cande mvbdeqintca cbmm’undmﬁfarmyla larceording to the
oyl ohgy| pahBaShR lemdl el iy SEELARET OBk Nyl il ot bos e

2- et hoxy- 1- rﬁ% hoxyca 'Tﬂ % ﬁ{}%}’ 2 P?\"g’ mu a‘fﬁéﬁ?ﬁted
di mi dazol e v(lm[;i Foupding reagent (hlmdmemmmbd&lme&nb&lhb@@ andaxBe in
e o e R BRRA AR CRY hormenune SHRE BARER SR Eraler s ™
colnduct ed i rcoaphngerteaagmln\rentwhlphef acmbzlts' ﬁtheaprc@tb@xw@ Vﬁ{]ﬂotloﬁuhttygma?e
sol vents ing G net hane or.oet hane, an

di et hyl f of r#a%gg’g% g #n el?l'gi*? 'U'Bﬂ?m%' @F%‘%FWH&@@W&“" |
; ggﬁterggﬁ reremrﬁonybergfahplmzalr@glgﬁambhfe; éE%BEJI)s arpeivil ldmitibgdre angt) -3Rqto
conmpound of 4%#%%“\% @’%E@ﬁveh"gﬁb'? rﬂaéeﬁ "é‘ﬁﬁ‘éﬁ)lﬁ'ﬂ%&e%ﬂam‘f@pﬂﬂ‘?‘ﬂm@me)

by reacti on hydtdxyberiotiiazoll BIBTY corariethgiahirte, préty@biydmethyldhansbypamaceTid a
base in a eaction, i perl sol.vent. Suitable solvents include nethylene

chloride, t&PHRIRGISoFRRUstessin ap dnerh, seIVeRty PR erablr 8R ARrgtigreeiNgnte nBuitable

chl ori de. Susow%h{sﬂn&!@@eﬁi@celttihﬂitlflléddicl*iNf:ifc)fik‘us_l'ﬂ’:(e!irit”hlf&ﬁﬁaroethameS Hﬁ@dlﬂ%tﬁ)ﬂfoﬁﬁm’d@m ne
and trib yl_&‘m ne, di met hyl am nopyri di ne and potassi um car bonat e,

prefera eRTR{RreH; sAlventisAishioramethanee 4 temperaterecafdhe afasesaid teaction i n
the r anggehdrally ABMUELIUE-300toadtNt 835E, SirbletatP abARUHo dpdifgse¢ 0 about 10

hours, preferably_ at
The compound of formula Vi is converted into a compound of the formula VI

by reaction with acetyl chloride or acetic anhydride in the presence of a base in a
reaction inert solvent. Suitable solvents include methylene chloride, tetrahydrofuran

25 and chloroform, preferably methylene chloride. Suitable bases include trialkylamines
such as triethylamine and tributylamine, dimethylaminopyridine and potassium
carbonate, preferably triethylamine. The temperature of the aforesaid reaction is in the
range from about 0°C to about 35°C for about 1 hour to about 10 hours, preferably at
about 30°C for about 3 hours. _

30 The compound of formula Vil is cyclized to a compound of formula Il by reaction
with triphenylphosphine, a base, and a dialkyl azodicarboxylate in a reaction inert
solvent. Suitable bases include pyridine, triethylamine and 4-dimethylaminopyridine,

preferably 4-dimethylaminopyridine. Suitable solvents include dimethylformamide,



about 30C for about 3 hours. 30 The conpound of fornula VII is

cyclized to a conpound of fornula Il by reaction wth

tri phenyl phosphi ne, a base, and a dial kyl azodi carboxylate in a reaction

i nert wodsasrts Suitabl e bases include pyridine, triethypawssgesis
4- di met hyl am nopyri di ne, preferably 4-dinethylam nopyridi ne. Suitable
sol vents include di nethyl formam de, WO 98/ 38173

PCT/ 1 B98/ 00150 23 -23-
tetrahydrof uran and di oxane, preferably di oxane. The tenperature of.the

af oresai d reaction is in the range from about 25[err]C to about

125[ err] C f eatramy@rsfurbnhany dioRarme) piéf d u !
100[err]C forraaigoutur nt o 15 hour;mI eﬁéeb%olr%gﬁéh) The tQﬁlﬁfeFﬁnﬂQ o dfic ﬁ?&%gé"d

converted i FRAFUINISIRIHEFANes fremgabouh2F L Hb%bﬁbtﬂﬂﬁé G fortaboutrd hioudtocktsust Qbed
5 in SchemBodrs, preferably at abo@?'?@@‘@‘?ﬁ? dBfou{ﬂénl'b Polids. CRHE @Arﬁﬂoﬁﬁe{ﬁg&vel es.

according to the methods describ ashita,

42, 2, 691- §egnbegernverted mtoacompound oﬁtquwa aqcn@hrtg)mbemetm tHesoribkd | |

i s convest egh Eendhig 1cor r espondi ng compound of formula VIIl by reacting
Il with a base, as lithiumdiisopropylamde, in a 10 polar aprotic sol vent
such as tet rahydrQﬂﬂlﬂ%dsplﬁ@f@bhdt¢mﬁl$@bsmadeedcca'dlng to theraethbds described

2t ime. per SMpERar e, MO8 les a2 don SIS UBRRE ¥ *0ur . prerersbly
about 30 mi nut es.In Bebeme 3nthe gompshuad of formuda IIf ieravaderitesd tcsa-ﬁat ecs}reypbhdy\gt h a
STy f o ARV RN P, B S TEM i s B
15 or ﬂlﬂedanlaa) rapsnicmd\mnt sz dsetettdﬂyrﬂomc%rt hEhes sblutidrois stifred Aea gélﬁﬁé%ﬂﬁ‘e

i nverse a ods c roduce
((:orrpounds og g\n(/ﬁ,e%bou\/l IOI(:W'3 ‘?19%?@@% pre e&ﬂﬁ'V?SB‘r‘fa 8&%&%‘?’8&!’@@" hetween

resul ting r aboti mmmesltceahwtsthcrdrepkefe%blﬁ abb(HE3PMriLBSE. The ahi%hi&ftﬁ‘ad@é?ou'[
15 m nutes t

abou a bout 3 tes,
tenperature® «g?r éfsé%% Wﬁgﬁ’ﬁé tfgaxyﬁﬁ%q"@“a?ﬂ?@}'%ﬁ’gﬁf‘ a'dPJ‘P’QFPf the famaule hen
is all owed RSCEIQ) msmmmbudenydé e4PBE aﬂd‘rﬁcﬁtoﬂhé\alﬁleﬁﬁblbﬁ& thdPinalEdifiith) 3. .
the co %und gj; is converted t he correspondi na
corrpoum of °f enﬁ"'&” I“E&}'W&BEP&?&"WIW the sefution °fthemél¢%1('ﬂh@59@é tionkuch
as trifl uor yasigt bGthaﬁtb}fodlsd&n b& udeY toSsrolined cb ?Bﬁncﬁobf’ EHnula VA inverse @S
di oxane, me or dichl oroet hane, era \ﬁé@dl oxane. Re

t ol
reaction HgWPR?'U'Fep%Qe”éePr r TBg rgsulting é?ﬂfé'PHt'U'P‘B“"bé% fd deoat tinoe pesiodbout
S0[err] C, peefviderbhyoioas r%ﬁ:u’tésem)%'b@hyr‘lehouror;:)f@fef'albw3 a‘B@[ﬂ ag pﬁ‘}dﬁ&e ny@hout

1 hour to about 14 haours, preferab %/
Conpounds oferPPatiye hatween apriteil A0 @}epfﬂfﬁéﬁéﬂ abphfe'7|8é§r esréﬁn@ is aliowgddo

car bon- 20 wa@ﬁrtbgﬁwﬁﬂﬂﬂ%rﬁﬁéfaﬁ?e %@r@é&%ﬂ ot SREMage tdogrfbofuhﬁ off} F&S@R@ﬁd' ng
conmpounds wher ein dashed |'ine represents a carpbon-car

bond, usi ngiSsCanaiied tce&nmp@fu%qpondmg compound of formula | by reacting VIl with a
dehydrating agent, such as trifluoroacetic anhydride, in dry reaction inert solvent, such

as dioxane, toluene, diglyme or dichloroethane, preferably dioxane. The reaction
mixture is stirred at a temperature between about 0°C to about 50°C, preferably room

25 temperature, for a time period between about 1 hour to about 14 hours, preferably
about 12 hours.

Compounds of the formula | wherein the dashed line represents a single carbon-
carbon bond may be prepared by hydrogenating the corresponding compounds wherein
the dashed line represents a double carbon-carbon bond, using standard techniques

30 that are well known to those skilled in the art. For example, reduction of the double
bond may be effected with hydrogen gas (H,), using catalysts such as palladium on
carbon (Pd/C), palladium on barium sulfate (Pd/BaSOQ,), platinum on carbon (Pt/C), or
tris(triphenylphosphine) rhodium chloride (Wilkinson’s catalyst), in an appropriate



30 that are well known to those skilled in the art. For exanple, reduction

of the double bond may be effected with hydrogen gas (H2), using
catal ysts such as pall adi um on carbon (Pd/C), palladiumon barium
sulfate (Pd/ B %err]), plati numon carbon (Pt/C), or

tris(triph¥ 5 dphi ne) rhodium chloride (WIkinson's cataP¢IIBIsgo1sy
appropriate _ WO 98/ 38173
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sol vent such as methanol, ethanol, THF, “8-oxane or ethyl acetate, at a
pressure from about 1 to about 5 atnpspheres and a tenperature from
about 10[err$[‘\C to out 60 as described in Catalytic

Hydr ogenat i SAVERF eﬁﬁ'ﬁe@%ﬂ?'hé@ﬁ‘ﬁo' EHb dipyanmersethyl aeataieriat a pressure drom

Inc., San Dap&@ 1 ﬂ&;@gutWatn%%{)ﬁé'es Hhe 4 @H;ﬁ\‘étﬂ@ G&HCH h??é“(?fcﬁalgﬁuﬁféﬁr oged:

Pd on 5 ~carbon, ethyl acetate at 25 err C and 15-2 rogen _gas
pressure. TAP desqribgai Catalytig SeRatioH [gnig Sxnthehis Fﬁummndwmaaglemlc

i sotopes (i t r r .
[err]H err] Pg?ss‘[igl?'r ]gé}[‘ewri% o :ﬂr;]'ﬁg ‘3 -gseemé g@gg&rg condmoLQEFé Hkﬁenrﬁhl \éﬂc}s

i ndi cat e§ ofA®PR; syl acaiatgrat 260C @ndf15éibhst@f hydregem gas pressutei o‘ﬁns nsetihod
critical. ure of. about
one to-about 28 e P Rrbadth oyl BioR B AL bEeRbn B BBV P g
one at nosphdigyith 2H, or °H, in the\meMOcedumater oaryl. one of ordinary sk| Il in
the art will undgy & I ed fromt grou
consi Sting of py! S Goblek pramysb LRI Ao ST 51 24P

1, 3- pyr azi ncdtical. Geryeraity, tm}lphctxon}r val bendaduﬂtedlalyé pressirel ofialadtodnetto)dbout

1, 3, 4- | |, 1, 3- | -2-yl,
T3 i 001 Wieb BtAGsicres. eleraBiP AR BiaH, predusite JARER 505 liposphere)
1, 2, 4- oxadi azol BViydn RPUS -Hterbaryll, ﬁreom%lamllnﬁy yekill ian@le larB wiit oxashisamal that Y/

Rl el S Rl R e B A SR PRl e e o™

subst i t uent pyrazin-3-yl, 1 3-pyraEh32-QDrﬁwwnd%/l of 3tnhﬁiafz@l’-4Wi a1, BamidBi6it- ?r 8 Hasic
in nature a rle%gof different salts

with variou 'ﬁzﬁggdg t:,” %?ad"} blan1| €‘°é%‘ﬁ'§'yl'28 V&ﬁzﬁ h bddhazed-y. ad- be

phar naceist | cahduazaa:ﬁpu 201-exddiizoREL, Miis2-yiat | Pokazel-54, FRHT,3 4-oxadub£ol125 jof ten
desirabl e i nh%ractlce to initiall ¥'a' sol ate a conpound of the formul a Y

fromthe Fein Spidetaior v may aetignaly he-sibstitutedon gny atibeateras capakie of and

then si nply ferivve b addrional bonHaﬁﬁﬁfalﬁ%Elﬁ dffifreb'sBstRB8MscOMPound by
treatment with an_al kal i ne reagent and subsequently convert the free

base to a phar nad&§t $UBPUPds f dbe Seymuiada whishdrrei asic i patumesareT h@pamé of
addi tion Salférﬁ‘nrﬂ_{) al meba%tmm%a&& its Wi véﬂ?irsnfnb ¥ Bnd [gpar ed
by treatl ng t he base conpound a substantia I val ent m)un of the
chosen Alhaeghsuchrsalis guist b,e réttar@apwtmlha@ﬁc@e esfgr gdministratiorutn animals, a

sui tabl e or gadbfes Qb PdBie in practéé’%‘mﬁ%ll%ﬁaﬂf’é‘g ofbo&hd'8 Rk forki RS il

evaporation of the sol vent red
reaction mixture as a pharmaceutlcally unacceptable salt and then simply convert the

latter back to the free base compound by treatment with an alkaline reagent, and
subsequently convert the free base to a pharmaceutically acceptable acid addition salt.

25 The acid addition salts of the base compounds of this invention are readily prepared
by treating the base compound with a substantially equivalent amount of the chosen
mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent
such as methanol! or ethanol. Upon careful evaporation of the solvent, the desired solid
salt is obtained.

30 The acids which are used to prepare the pharmaceutically acceptable acid
addition salts of the base compounds of this invention are those which form non-toxic
acid addition salts, i.e., salts containing pharmacologically acceptable anions, such as

hydrochloride, hydrobfomide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid



salt is obtained. 30 The acids which are used to prepare the
pharmaceutically acceptable acid addition salts of the base conpounds
of this invention are those which form non-toxic acid addition salts,
i.e., sal tvwoosBs1as ni ng pharmacol ogi cal |y acceptabl e ani ons, pgaaBIHiGo150
hydrochl ori de, hydrobrom de, hydroi odide, nitrate, sulfate or bisulfate,

phosphate or acid WO 98/ 38173
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phosphate, acetate, lactate, citrate or acid citrate, tartrate or
bitartrate, succinate, mal eate, fumarate, gluconate, saccharate,

benzoat e, nﬁhmwléméela%mﬂe PEFRRL 6r acid cittdte Startrate or bitartrate, ccmate
1,1' - net hyl er%fq?g é\?[ﬁh drox - 3- napht hoat e salts s1\"h
conmpounds of? iy 9"éc i@ Fageharale; benzoate, mﬁtM'@S&if@naia@aﬂlp@mn‘ateS
form ng basp.esa, ﬂ’srn&!hyiénééb"é eu@&&@tmﬁﬂhtﬂaé@ﬂ'éé&saccept abl e cations.
Exanpl es of salts 1 nclude the alkall nmetal or al kaline-earth

metal salts and B'BP?? eemReundsiRf the formyday|a whigh @re aeidissh naturalare capstds of

salts arg afd | ch ses
whi ch ar o u*sé‘é‘“&f@%ﬁé@'ﬁ&”ﬁSaﬁdﬁsp%*?%*"a"%%@“ B Sxeptatie pHishs" "Bl fes AL

base salts 84ch alts heralkdliemetal 5 alkalibp-eahnmatah salis |audmamcuia1, ttise Wi t h

10 the h i

base. ol e, CAURRIRIIRERIAS SIS HREBSHRS a5kl By Lony R Baeridles”
accept abl e Taeicheieal bgggs which are uped assneamntsab qareparantﬂnenﬂmmbelﬁﬂcaw C.
These saltsy E&E)t@&}é'b ¥e DEAPLEARRNRL Pgn are tho%%ﬁ@f%ﬂﬂgﬁ?ﬁa&g%é%gg% L @nth

acidic conp an- aqueots 'Sorut fone
. phar rracdDogtl’t%hegelradesmmldl @c:dxatqommundmmftfhml@\lapbm@éei nontdxXic bassllshit§ig 15

oy ol g0 e Bse HeBLEd B ol ShaltEs bl e ohBbln eSS e PoRilRe i ¢
corrpounds apdta’skuam calcndasandemaghdmd:m lemarrheéé(@altsieah%ﬂ%%, prapéredhy
evapor at i ng, { n the same manner as

uIt|n luti.on to ness
before. In EI%éﬁ% oges (ﬁlgn?% PW"HU%‘P’M?B?“H?WS soluion epntaining tihe
preferably de&techHanmaogrdgﬁifally cacegxstuble ea?c}mb elbﬁcﬂlétﬁén QvabBrftihg QRe %sm?l@ng
~maxi mu rod ields o esire i.na
corrpoug]ag of® {"{in%n ¥ o&rr\‘ﬂf"%s IpéefSW&FVt Wédgeﬁﬁsg Ee‘?ﬁ?@é‘?l f"tﬁﬁ'@é‘b?'&bthéy §3ﬁyt§s°
t her eof (hebeiprapared, byahﬁx:ng eveerT SIkardlicavlUtioRs @ ithe! BcRIETREMPBESHdY aﬁé‘ghe
I nvention) are usef%f for the treatnent of neurodegenerative an

ONS- traune PP EcBkRIbMEY ialioxidgagsther, anddher exaroratimmthestespiting solution to

ant agoni st sdryhes @€ tHev Sarfi@ TigHnRe asBefblde Inneifiat 'cQE’e r@bﬁc@émeﬁrﬁeg@énﬂﬁ@s e
used in the treatment or. prevention of cerebral deficits subsedquent

or resul tinfFa%eERtH 2t areferaplypererloxed dooydesrie ensire |°ﬁ§\P|3§?mQ§$e°f wactyy of

i scheni 20 SRiakithum prod&@rodykrdatmﬁhe Hes%fédtﬁrﬁavp%dué! zhei mer’ s Di sease,
Huntington's Chorea, anyotrophi | ateral sclerosis, epilepsy,

Al DS- i nduced denﬂ-ﬁﬁl"é’mﬁi’é'f‘pﬁﬁf H]e fopmula g, ans ihexpharneneutically acceptaiedalts ons
caused by SiHeRdsIUhRldiRaterSHISS Petérred TBKER thB A 'cBMpodidd ¥K tdl ih@8htich) QL N9,

useful for the treatment of neurodegenerative and CNS-trauma related conditions and
are potent AMPA receptor antagonists. The active compounds of the invention may

25 therefore be used in the treatment or prevention of cerebral deficits subsequent to
or resulting from cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal
cord trauma, head trauma, Alzheimer's Disease, Huntington's Chorea, amyotrophic
- lateral sclerosis, epilepsy, AIDS-induced dementia, perinatal hypoxia, hypoxia (such as
conditions caused by strangulation, surgery, smoke inhalation, asphyxiation, drowning,
30 choking, electrocution or drug or alcohol overdose), cardiac arrest, hypoglycemic
neuronal damage, opiate tolerance, addiction withdrawal (such as alcoholism and drug
addiction including opiate, cocaine and nicotine addiction), idiopathic and drug induced
- Parkinson’s Disease or brain edema; muscular spasms, migraine headaches, urinary



30 choking, electrocution or drug or al cohol overdose), cardiac arrest,

hypogl ycem ¢ neur onal damage, opiate tol erance, addiction w thdrawal

(such as al coholismand drug addi ction including opiate, cocaine and
ni coti ne %g&ﬁg&% i di opat hic and drug induced Par ki nson' s Di sease
or brain € scul ar spasms, nigraine headaches, urinar YCT/IBY8/00150 \\D
98/ 38173 _
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i nconti nence, psychosis, convul sions, ctfnic or acute pain, ocul ar damage,
retinopathy, retinal neuropathy, tinnitus, anxiety, emesis and tardive
dyski nesi a. n vitro and in vivo activity of the conpounds

of the i nvdlESUiNePss. mws conveisiongr @wenigop sputsarPaid @stler nilaredgély

net hods avaetinbpathy, aeig rféﬁrd?faﬂ‘ly”ﬁﬁr&ittﬁkbhiret 5emé§ls 8 taaive c@%ﬁm@émd for
determnlngtheﬁ%tlwt t he conpounds of the I nvention

i nhi bition of pe ?/I”‘éH’é'%eﬁﬁda’f'df'V‘{ aqtivjty ioh dirceempeyndsrafghe lwwtlmeforrmmHAd for
det er mi ni nget8stonahia bbﬁ%ﬁéaﬁﬁl@d@t@ﬂﬁ%&'%? n‘?éth?&ci \HM?@ %PIE 't ob nb L Qgkage

of AWPA receptor activation-induced [err
One spect fil@ t'ﬁ%?ﬁo@W%meﬁ@ﬂéﬁhﬁﬁemnmbéhaecﬁmytoilth?fcmmdspbmedavm‘ftlohhe 10

i nvention figrpy mmgmgd ef‘ﬁgtglyl@ﬁgtte ég&g ?ﬁ%? s}@:résnduﬁ Qgﬁl 4l cﬂs]

m ce can be determ accor W g pro
assay examidfierminiagdbe|actiyityosf the cormmnpdm ofithet invéntivokis i lzlua:lergeaonAMPAt h

produced byreggéea%(ﬁﬂ%“gﬁ ggnscad&ee%t gency to clonic and tonic

sei zures, and S are 27 i ned based on per cent
protection. OneIvlae@ﬁﬂﬁethodfm'eietermm;@ﬂllelaeﬁv@lof&re cONpa@nB 8f thé- 16 ¢
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these elger f“"’&%ﬂ*‘?’ﬁ 1 ubitn, of BebEoblsTRe 2 indiea SRiFeS g gon be
| abor at or y daleditédascading th:th# follawing: pchemune Trhgf’éssaﬂ eRybinesftRE aBlity of

| east 7 day, r X er| nment at i, 0 Fo t are avail abl e "ad
libitum untcﬁn%%u%ds&@bl% lp SRiZures ?%xiﬁa% proéiguceé1 gy PBP? ﬁﬁ??”"@ﬁ%ﬂﬁﬂ%bﬁ@y
admi ni st er ed q:lnma ared tomic eéizdi@s/vhid Gleallr. ugDY S Rire |ietertiindd based BRNASIHeRN

conpound S%?@ bty but screening will typically be done using saline,
distilled r E:D:S/5:5:90 (5% emul phor, 5% DMSO, ‘and 90% sal i ne) as

t he 151 nj ect i alev€D+Chnice from Charles andVl W6ighihg 13418 §iohiftie4l atnhe25t-9§b
conmpounds of, .ve |cI and are 25 placed into

pl exi gl ass %é@%g 38{}5?88@ 3 %jecﬁpf%ﬂﬁﬁ%ﬂ’éﬁeé\“?ﬁ%d"'tcﬁr?ée Beysed t3nere
i nj ecti ons,cayeo.mcﬁr' ete@uumasdsratdw e&ﬁidlﬁﬁth:fn FLDHMa.m: 7 pjf%ohdmr{wpg;}c@?& 4l aced

into [ nd| (ga&, I eX| | ass g Measures taken _durin lve
m nute test'® oe e”f“f)"talt' p-eFegd apd weishare §‘@"§H‘Pé’§ ibjtam ynditteecy t o
toni c sei zurrﬂepfmdn§3) | atency to deat h. Treat nent groups are

conpare? to the h| cle-treated group by Kruskal-Wallis Anova 30 and
Mann- Wite ney U t PQmPSP%qsv?'@v@dm'P'éF%%q’\t'“ prvslumee pH0 iny/kgal Roarebirldsowilleach

group depend on compound solubiiity, but screening will typically be done using saline,
distilled water, or E:D:S/5:5:90 (5% emulphor, 5% DMSO, and 90% saline) as the
injection vehicle.
| Mice are administered the test compounds or vehicle (i.p., s.c., or p.o.) and are
25 placed into plexiglass cages in groups of five. At a predetermined time after these
injections, mice are given an injection of PTZ (i.p., 120 mg/kg) and placed into
individual plexiglass cages. Measures taken during this five minute test period are:
(1) fatency to clonic seizures, (2) latency to tonic seizures, and (3) latency to death.
Treatment groups are compared to the vehicle-_treated group by Kruskal-Wallis Anova
30 and Mann-Whitney U tests (Statview). Percent protection is calculated for each group
(number of subjects not showing seizure or death as indicated by a score of 300 secs)
at each measure. ID,,’s are determined by prohibit analysis (Biostat).



(number of subjects not show ng seizure or death as indicated by a score of

300 secs) at each neasure. IDerr]'s are determ ned by prohibit

anal ysis (Biostat). WO 98/ 38173
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Anot her nethod for determning the activity of the conpounds is to

det er m ne the effect of the conpounds on notor coordination in mce.
This activity can be determ ned accorzding to the foll owi ng procedure.

Male CD-1 mce from Charles River, weighing 14-16 g on arrival and 23-35 g
5 at the tine of testing, serve as subjects for these experinents. Mce

are housed 13 perAnother magmddmdtmtesmlamdahd abmhtqroﬂh'ﬁ &orﬁ@&ﬂids' i9RS deferdine D 7
prior

a.m: 7 m cle
exper i maﬁt atﬂll%newg&tﬁg t'&%&"%ﬁ?‘éﬂd SaPR e |°aﬁfd@aaan|'¥ HiEgim 'E'Fiﬁqut'vlhécan be
time of testdetermined accordlng toﬂdel following prsedare admi ni stered in a vol une of

10 m /kg. Drug vehicl pend _on conpound sol ubility, but
screening will tyypEs (I?ﬁf 'Bé’eJ %J%éfﬁﬁRé"z%r-l weighing 14-1§ gton) araualmuez3-35|g

E: D S/ 5: 5 9Qit (eAiraeof ﬁbmﬁg, sE%%@op@&%ﬂﬂ%’%é@*de’?ﬁ)en?ss Ntl8 are ho ofé:été

vehi cl e. garatus used in these studies con5|s
group of fi \F@gfé"@ﬁr §tam§a@4 boratory: gengitians assh LS4l ares 7 pusplightind cgmle]fdr #3 cm

steel pol es g0 |7Qfaty§%nbptoaex%@ﬁnént%ﬁbﬁ-5Fo&d)£ﬁd nge? 4rd év%ESI%aatquyggm untfFihe

above the | ab bench hese wire mesh squares
upsi de- down time °ft35t'“9 M ce are admi ni stered test gonpounds or vehicle

(I.p., s.c., or papg nﬂBS’urﬂfseare afdmlﬁkfélfl&jlﬂ Q%numee&% C 23 vel @rou s of

five. At a predeterm ned t Ugevely Wéced
on top of0 tH’@PﬁP?eDWQWPQWMhls@@b&Wd biut |Sp{9@dlngowﬂlhtyplcahepe2dbneau§in§L&uﬁ@ded

upsi de- down.gidehlEd Wat%pecﬁoé‘ﬁ ) on 0g (é‘}esérgulﬂﬁd% 5@"’ %M%51 ?n$ ﬁ'g y/ E?lf f%lpéhﬁn ‘o

off the screen,m1 | ey hang on'upsi
t he top. injeqtianayehicle. groups are conpared to the vehi cl e-treated group

Wi th Kruskal -Vl |4 St at vi
One specific met ho@ %%’ e & %/q&m‘\gé%gg‘%ﬁeasg% RF(F?AgPé'Be"SW%{? 1334 % 48:36n-
25 i nduced demirk Gagsh squares suspended os drlidsech fsﬁebwollels connect® td 8NB5. PEmMArY
culture r ur.es cere ar ranu € neurons are
pr epar e? as PO Which 8 e‘évg?edyaacgghgbw? EF 'aabA'P?’?F&n e.sB.W' l" iSQUATEsS CaR(
Nenet h, E. F.be tvbuad a;bswte'fd@ﬁml\l- Met hyl - D 30 Aspartate Recept or - Medi at ed
I ncreases I n Cyt | ed Rat G anul e
Cells, Brain Resq\§1 Zgre%yﬁ's{é]ﬁg!ﬁ °RHLP8PB?%QF f’%h'{:'lél pm?l:‘hoﬁ" PO e e
are placed into plexiglass cages in groups of five. At a predetermined time after these
injections, mice are placed oh top of the wire mesh squares and flipped so that they
20 are suspended upside-down. During the one minute test, mice are rated 0 if they fall
off the screen,m 1 if they hang on upside-down, or 2 if they climb up onto the top.
~ Treatment groups are compared to the vehicle-treated group with Kruskal-Wallis and

Mann-Whitney U tests (Statview).

One specific method for determining blockage of AMPA receptor activation-
25 induced **Ca® uptake is described below.

Neuronal primary cultures
Primary cultures of rat cerebellar granule neurons are prepared as described
by Parks, T.N., Artman, L.D., Alasti, N., and Nemeth, E.F., Modulation Of N-Methyl-D-
30 Aspartate Receptor-Mediated Increases In Cytosolic Calcium In Cultured Rat Cerebellar
Granule Cells, Brain Res. 552, 13-22 (1991). According to this method, cerebella are

removed from 8 day old CD rats, minced into 1 mm pieces and incubated for 15

minutes at 37°C in calcium-magnesium free Tyrode's solution containing 0.1% trypsin.



renoved from 8 day old CD rats, mnced into 1 mm pieces and i ncubated for

15 mnutes at 37[err]C in cal ciummagnesiumfree Tyrode's sol ution
containing 0.1 %trypsin. . WO 98/ 38173
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The tissué"?gg’?ﬂgﬁ triturated using a fine bore Pasteur pi pEFF’éﬁ’aﬁi%s cell
suspension is pl ated onto poly-D-lysine coated 96-well tissue culture
plates at 10[err] cells per well. Medi um consi sts of M nimal Essenti al
Medi um (MEM), with Earle's salts, 10% hed®- i nactivated Fetal Bovine
Serum 2 nM L-glutam ne, 21 nmM glucose, Penicillin- 5 Streptomycin (100
units per m}é and 25 MM KCl. After 24 hours, the nmedium.is repl aced-
with fresh kpailissveisthen Hitwgtedoining 3 fingibree Basieurieelte Tle Feihsusipensien is

di vi si on. Cgigteyf %ﬁto'SB@lWDilyQiﬁeU&ﬁ%@QS-@veﬁ tidsle culture Meé JtORP RIS per well,

activation-induced [err] Calerr] uptake effects of drugs
AVPA r ecept Mediit jcpagistsnofli Minireal Egsential ddedivm) (MﬁMhWéﬂbﬁﬁﬂﬁbé salts, %l’ﬂeabd | n
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vol une of t g, Hal 30664 Sl ichohilidednsCoat,aigng 100 [err]M of the AVPA

receptor ag [err] (final specific activity
250 Ci/ rrm)l ). Af tTdwe effectsiafidtugs c@tAl\RB@mcxs}o&r actuvatnohhmduoedéidaﬁ?ubtakﬁta?mﬁeed by

h hi [
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0.5 nmM pEeEaTéuba&ﬂ fos appexintately Byoeack mwe:mefree glediunm and giendor mnﬁhtﬁeQ/o

Triton- X100, and, 20, rad ty.in.th t

The ormounits o Cired PRiaBRe tall sotunoR chyisiy! 1AMNSGLE KER UESer 0 el el of
| essbt h?n 5Q|Q .0glucose and 10.0 HEPE®at ﬁlerrpq&iohtanﬂﬁg 0fs meDPT eBEOM giysiiNah®n
nma e or nujl at e n_a conventiona N one . nore -

e e oot | e SLAX SR LS RRtP R e reRelon i RSO gaPe adaitiop il Ay fRva(

the inverg i %tmomefualamb@tsadséimrorpé@itam.lagqoelpM bthe 2 MPA recaptdradyfopist! 25
(e.g), intravenous, intt ?cul ar or subcut angoug%on 6ﬁ‘rect al , adm: n| stration
h

or in a for iainic ac'glﬁ“f’a o2l srRacific actvity 25 figri 10 miputes at 25°C,

i nsuf fl ati ofke reaction is stoppeE«w ﬁbtlr@;dﬂ‘iems@é"*-%bh@mmgt SQuRRARBR GRYAIKG Fhe
conpositions take the fo for exanple, tablets or ca suIMes

prepared by C@Hyﬁgér‘ﬂ ARIES CQ'HLB‘I‘E“%dﬁ?“ﬁH&&“ﬁﬁ@@WﬂW nq,added cajgiu @ng

exci pi ents %masca!w@wcmg%ba lgyﬁoger He ARéblatiBn S8 Q. Tl Z Priteh100: ard
pol yvi nyldpyrro i done or hyd rox hyl cellulose); fillers (e.qg,

| act ose,?2 radlomtmtmmwtwqten% ‘Fﬂﬁﬂﬁﬂ'@e%r Al f theuearmpyndn of &)e inveptiarsant s
(e.g., magnepLiuRaiieska! fad IC, s of less than 500 nM.

The compositions of the present invention may be formulated in a conventional

manner using one or more pharmaceutically acceptable carriers. Thus, the active
compoﬁnds of the invention may be formulated for .oral, buccal, intranasal, parenteral

25 (e.q., intravenous, intramuscular or subcutaneous) or rectal administration or in a form
suitable for administration by inhalation or insufflation.

For oral administration, the pharméceutical compositions may take the form of,
for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,

30 polyvinylpyrrolidone or hydroxypropyl methyicellulose), fillers (e.g., lactose,
microcrystalline cellulose or calcium phosphate); lubricants (e.9., magnesium stearate,
talc or silica); disintegrants (e.g., potato starch or sodium starch glycollate); or wetting
agents (e.g., sodium lauryl sulphate). The tablets may be coated by methods well



talc or silica); disintegrants (e.g, potato starch or sodium starch

glycollate); or wetting agents (eg., sodiumlauryl sulphate). The
tabl ets nay be coated by nethods well - WO 98/ 38173 _
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known in the art. Liquid preparations for oral adm nistration nmay take the
formof, for exanpl e, solutions, syrups or suspensions, or they may be
presented as a dry product for consgg.tution with water or other
suitabl e vehicle before use. Such Iiquid preparations nmay be prepared

by conventional neans with pharnmaceutically acceptable additives 5 such
as suspendikngwaganhe afte Liquic prdpattions Yoilidral :m?ﬁnhhé{raﬁcﬁi Hé&%l%‘e (e O B?Q&Dat ed

edi bl e fat? riruIS|f i ng agents é | ecithin or acacia); non-aquéous
vehicles ( Xgmple SOIUtEé j QT SU P?’g?s'%st gF they maythepresgnies as p-draprbduct
preservat i \f&ﬁcdr%tlmﬂon WRthiWdterdr oMéPBMitatﬂe vehicle bBiF G2/ @%qahﬁ%%%rﬁﬁér@ ¢

acid). For huccal adm nistration the conposition

form of tadl'@Y &edireRed by canyeationgl Maans ith Rhasmacaiticalbnasceptable additives
The actig/e si@ANAYIBGSHEding)Sgdrity ¢8. d%rH&){ Hfud, Hdtidddio 8'or uFdliart getdi on

admi ni strati on by i njection, inc g{ usi Nng c¢onventi ona

t echni ques SStible Tats);jgrulsifing agenter(e.ax. ilenisin or adanjaiowdreaquemys vehistessient.ed i n
uni t dosagefghfloil€ ofly ebfd containers, with an
added preservati voé %13 Cgsﬁgggﬁh?ﬂ%ﬁéﬁ@%‘%{n eﬁétlveggﬁi r%ﬁ%'y‘ & propylp-
suspensi ondydsptygenznaieser serbicsaaidls in oily or aqueous vehi cl es, and

oot o agont Horblict) JARMiSAIR 1S caHBRAH By 12k tha i b KIe8 o1,

di spersing agents terna ve | ngr
form f ot0 lozenggédngwlatmlonowemoaalsnanm:l e vehicle, e.g, sterile

pyrogen-free wat r Th nds of the

i nvention may alg;) t?te% %rcﬁu"\l&ﬁ ads of tp?aclp‘éﬁm'% '%%rcﬁ? rmp%ﬁn%)igcﬁanggteral
supposi t or iasknivistratiere by injectieneimelsding. L@;ngpmuvantﬂunagcaméréﬁﬂétldhﬂébhmques or
Supposi tory S oa. b tter or other cer| For
i nt ranasal @Ighl%ﬁl s?g'ﬁ]‘l %f?ngofg '°§t'P3¥ PSPt ‘%L Hpit gﬁsaﬁ%@r@m&&em
conpounds ca‘mpdﬂes |onwemult9:moar eommnmenmntdnyadﬂeldl pf@ﬁeﬁ*datwé t1i5e EOMPb&ifiord

sol utio susgggy on froma § ng ray container that is squeezed or
punped by t'ﬂ%y (2§ SHEN JPs; as TUSRANSIANS s Uté‘%?a‘gf ShisioRs i @ly o gaveous
pressuri zedrehiviésaiah@rmay contaipbidirhdlating Woémts 'shenh as susptiRiing, stabiizingeddor

pr opel | ant romet hane, trichl orofl uoragnet hane,

di ch i.flu
di chl or ot etd %ﬁ%ﬁ@gg{qeﬁ‘%\g%t@m@&ﬂydrﬁPaté’eo'lng'iﬂdf?é‘ﬂi may PaHn ayuer form dere

case of a reconsnmﬁlb‘humlﬂiﬁ@uﬁ@dl@&@hlclet E@_@§ﬁ€%y%bh-ﬁ@é¥w§t‘ér dd’éf@rérﬂs%ed by
providing a valv 'ﬁhto del i ver ered armount. The essuri ze

cont ai ner or neblfl§ AKVeEPMPOHPSS r?fafhgo‘mﬁ?ﬂt@ﬁ Ry Fbso begsteenylatad &1 rectal
active 2®NssbsitlonBSuLE 8s silshbdsRblidd &%&nﬁ@ﬁgﬁemﬁjr_ﬁx@éﬂ?&ﬁm{; c&ﬂ%ntional .

gelatin) for use in an inhaler or insufflator nmay bé fornu cont al ni ng
a powder i SHPpository bases such as cocoa butter or other glycendes
For intranasal administration or administration by inhalation, the active
compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the patient or
25 as an aerosol spray presentation from a pressurized container or a nebulizer, with the
use of a suitable propeliant, e.q., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve to deliver
a metered amount. The pressurized container or nebulizer may contain.a solution or
30 suspension of the active compound. Capsules and cartridges (made, for example, from
“gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix

of a compound of the invention and a suitable powder base such as lactose or starch.



of a compound of the invention and a suitable powder base such as | actose
or starch. WO 98/ 38173
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A proposed 8%§E f the active conpounds of the invention for oral,

par ent er al Vv 8P buccal administration to the average adulPCTABIRANSLr ¢ he

treatnent of the conditions referred to above (eg stroke) is 0.01 to
20 ny/ kg of the active ingredient per unit dose which coul d be
admi ni stered, for exanple, 1 to 4 tines -B&r day. 5 Aer osol

formul ati ons for treatrrent of the conditions referred to above (e.g,
stroke) in the avera %ﬁjult human are preferably arranged so that each -
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H gh Pressumrembsphare féshdopi@iieiiedtito Rt e (idlid. aAl reaehor weieSstimeMifa  PA
30 Part #19042) .. Det ection was performed with a Hew ett-Packard 1050 di ode

array qagtietis stigng, Bap upigs?) r?ﬂ'teé‘f@e faled. sklpless pibenwise statet; Al mesed

from 190 tospe&ni fvere peﬁomfe@cmsmgaéshénﬁscanhﬁn;saat USRHREAEM Adibfent StUtdon!Y
separatign 8eve two peaks el ut|£ 67 and 49.906 m nut es,

respect iafel YeMRALYTE Jetert tagl-RO Keak corrponent vvere
Example 1
(S)-{2-13-(2-CHLOROPHENYL)-6-FLUORO-4-0X0-3,4-DIHYDRO-

QUINAZOLIN-2-YL]-VINYL}-NICOTINONITRILE AND (R)-2-{2-{3-(2-
CHLOROPHENYL)-6-FLUORO-4-0X0-3,4-DIHYDRO-QUINAZOLIN-2-YL }-VINYL}-

25 NICOTINONITRILE
The title compound from Preparation 80 (1 mg) was diséolved in 1 ml of
methanol and diluted 1:10 in 90/10 hexanefisopropanol with 0.1% diethylamine. A 10
uL aliquot of this solution was.injected onto a 250 X 4.6 mm inner diameter ChiralPak

AD High Pressure Liquid Chromatography column (Chiral Technologies, Exton, PA,
30 Part #:19042). Detection was performed with a Hewlett-Packard 1050 diode array
detector at 2500 nanometers. Full scan spectra were collected from 190 to 600 nm for
each peak in the chromatogram. The resuiting separation gave two peaks eluting at

42.167 and 49.906 minutes, respectively. Spectra for each peak component were
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identical with each other and identical to the racemate, confirm ng that
t he compo@gyésissizs are enationers. PCT/IBY8/00150
Exanpl e 2 (S) - 3- (2- CHLOROPHENYL) - 2- [ 2- (6- DI ETHYLAM

NOVETHYLPYRI DI N-2-YL)- 5 VI NYL-6- FLUORC 3H QUI NAZCOLI N- 4- ONE AND ( - )

3- (2- CHLOROPHENYL) - 2-[ 2--( 6- -31-

DI ETHYLAM NOVETHYLPYRI DI N- 2- YL) - VI NYL- 6- FLUORO- 3H QUI NOZCOLI N- 4- ONE

The racem ¢ product from Preparation 1 (120 ng) was dissolved in 12.4 m of
et hanol - anggédticarkigledth stHéd AHIBdORical aartﬁ&aeroémavee cbﬁﬁfﬁuﬁgméme(cgﬂkr@%ﬁ{s ooD
5cm X 50cm). The pure enantioners were el uted using 10% et harol 1 n
hexane at RT¢|eHAMIPALEB.10 of 100 nl per nminute. The el uent was nonitored
with ultraviolet detection at 250 NMgyampiW fractions were collected, the
first conponent centered around an elT ron-time of 10. 7 m n and the
second around an{SH32rCIHLOR (2 d ; M 3

the run '
each
conponent s

(E£<£1rGr{)lr ]e] %er r] = A'Fne ra%é%rgs %@g{@mm@mf (%20 mg) was dissolved in 12.4 ml of

- [ 2- ( 6- ETH¥thanhdl@vE ThiEtied Ry ByNhde ¥h)a-preparativd NFLECG@oRinWORDiIdeDD® 5cm X

NAZOLI N 4- Qe AN, (), 32, CHLCREELENYL) 25121
Er AN NovERIETRvVES ‘%‘ﬁrﬁ?ﬁfﬁ't"\ﬁ‘ﬁﬁ”e&e Blg gsit é%ﬁ%ﬁ'_ﬂ\ﬁ%a@ﬂét a flow rate

The ractn fofmromﬁubper(f)mgm@rﬁweménmaﬁmohﬁi&@dwth mmndﬁsse:tbmmlﬂu at(rjESE)rim of c
| sopr opano 0. 1% di et The solutjon was then applied to a HPL
col um Rriry Weis CalETied, Redith §orahARc0l CRME o RIAh A lution tive of

i sopr opanol '{memn%nwnth@ s8contl HoGhEbR Elution timeddfi 150D Rinuted. | TvE foldiRyak kR0 N
per mnute._ The el uent was nonitored W|th ultraviolet 25 detection at 265

nm Two frdef MGTENNEASHOBINpieS: Spec breprk peakrRRRAATNT WeiR idertisal with eaghound

an el ution dthaPaRd idedtiSallth helftehiate, SHRAMMIng H194NRe 80mBbNEAtOArd EARtidHherdD- 1
m nutes. Spectra for_ each mk conponent were identical with each other and

i denti cad  (alo=143-2 1G5 &b confirming that the conponents are

enati oners. (j4)[+25/4 bE@rCh-d|4)7 2( C=0.25, @ CHerr]OH 30
([[err]][err]—-476 C=0 25, CH err]
Exanpl es 4-15 Exanpl es 4- prepared accordi ng to nethods

anal ogous to t hog® Rf>.cHL ORSBAIEN L2 -[2-(6-ETHYLAMINOME THYLPYRIDIN-2-YL)-
VINYL-6-FLUORO-3H-QUINAZOL IN-4-ONE AND (-) 3-(2-CHLOROPHENYL )-2-[2-(6-

20 EHLAMINOMETHYLPYRIDIN-2-YL)-VINYL-68-FLUORO-3H-QUINAZOLIN-4-ONE
The racemic product from Preparation 24 (150 mg) was dissolved in 5 m! of

isopropanol with 0.1% diethylamine. The solution was then applied to a HPLC column
(Chiracel OD® 5 X 50cm) and eluted with 30/70 isopropanol/hexane with 0.1% diethyl
amine at a flow rate of 100 mi per minute. The eluent was monitored with ultraviolet
25 detection at 265 ﬁm. Two fractions were collected, the first component centered
around an elution time of 13.8 min and the second around an elution time of 20.1
minutes. Spectra for each peak component were identical with each other and identical
to the racemate, confirming that the components are enatiomers. ([a],=+47.2(C=0.25,
CH,0H)
30 ([e],=-47.6(C=0.25, CH,0H) ,
Examples 4-15

Examples 4-15 were prepared according to methods analogous to those of
Example 1.
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TABLE | Exanpl e Nane

Ret enti on

Ti me WO 98/38173

(m nut es) 4 2-{2-[3-(2-Chl oro-4-

i odo- phenyl )-6-fluoro- ethanol
4- oxo- 3, 4-di hydr o-
qui nazolin-2-yl]-vinyl)-

2-{2-[3-(2-Chl oro-4- 70/ 30 hexane/

Mbbi | e Phase

70/ 30 hexane/

-32-
w

n
PCI‘/IB98/0$)15R') _
250 22.740

[[err]][err]=+38.4

(C=0. 25, CH[err]O—I)

nicotinonitrile

250

31. 201

i odo-phenyl )-6-fluoro- ethanol JABLE 1| err] ][err]=42.0
4- 0x0- 3, 4- dg o LC=0-20
qui nazol i n'EEf(biﬂp\é yl} - Name Méblléqt’hél‘ém t UV €] Retention 6
3-(2-Chl or gphenyl) - 6- 70/ 30 hexane/ 335 . 487 )
fluoro-2-[2k(6-nethyl- isopropanol ByYi gifme-yi1 ) - vi nyl | - 3H
qui nazol i n-j- one 7 3-(2- £hl or ophenyl )- 6- (@,{.,g@spexane/ 335
13. 995 _ fluoro-2-[2-(6-phethyl- i soprqgano
Y25 or ophertl ) - b2 FDestane | TOHESSERY 156 P22 ra0
fluoro-2-(2§ pyri di n{ ZGQd-phenyB@Htumpm-nO ethanol V| [a3i=+38k qui nazpl i n-
4- one 9 4-ox 34(g}|y%rophen | ) - 6- 85/ 15 hex a?c?io.zs?’%ﬁsorl}? 518
'l quinazolin-2-yl}-vinyl}-
nicotinonitrile
5 2-{2-[3-(2-Chloro-4- 1 70/30 hexane/ | 250 | 31.201
iodo-phenyl)-6-fluoro- ethanol ([a]D=-42.'0
4-0x0-3,4-dihydro- (C=0.25, CH,OR)
FJ quinazolin-2-yl}-vinyl}- |
nicotinonitrile
6 | 3-(2-Chlorophenyl)-6- | 70/30 hexane/ | 335 | 7.487
fluoro-2-[2-(6-methyl- | isopropanol
fi pyridin-2-yl)-vinyl}-3H-
quinazolin-4-one
7 3-(2-Chlorophenyl)-6- 70/30 hexane/ | 335 13.995
fluoro-2-[2-(6-methyl- isopropanol
pyridin-2-yl)-vinyl}-3H-
quinazolin-4-one
8 3-(2-Chlorophenyl)-6- 85/15 hexane/ 332 | 13.189
ﬂuoro-2-(2—pyridi'n-2-yl- isopropanol
vinyl)-3H-quinazolin- ‘
4-one I
9 3-(2-Chlorophenyl)-6- 85/15 hexane/ | 332 | 17.518
fluoro-2-(2-pyridin-2-yl- { isopropanol
vinyl)-3H-quinazolin-
4-one




fluoro-2-(2-pyridin-2-yl- isopropanol

vi nyl ) - 3H qui nazol i n- 4- one WO 98/ 38173

PCT/ 1 B98/ 00150 - 33-

3- (2- Chl orwplygngizs- 6- 70/ 30 hexane/ 250 11. 487 PCT/IB98/00150
fluoro-2-(2-pyrimdin-2- isopropanol

yl -vi nyl)-3H qui nazol i n- 4- one 11

3- (2- Chl or ophenyl ) - 6- 70/ 30 hexane/ _%59 17.076
fluoro-2-(2-pyrimdin-2- isopropanol

yl -vi nyl)-3H qui nazol i n- 4- one 12

3-(2- Chl or olrerry+—=4 +o+-30—hexaret 312 10332

f1 uor o- 2- [ 2{|( 2- A8t hyjl 3-(2-Chbppheayipb- Cfn7IOIBO hﬁxanell t250a201‘7.483'L) - Vi nyl ]
gui nazol i n- 4- one 1 . 3= (2- oro eny 6- 70/ 30 hexane
18. 812 ﬂ”ﬂr%%'r(%?ﬂ"f"ﬂ"gi néfWPBa"q sopf opand|

t hi azol - 4- ylf) - vi nyl ]|-B¥linyl)-3H-quinazolin- qui nazol i n} 4- ong 14

3- (2- Chl or ogphenyl ) - §- 85/ 15 hexane/ 332 16. 611

fluoro-2-[2{(4-met hy

14-9N¢ 5 5 pr opanol

3H qui nazol i n-4H)ne

T5—38=%
3-(2-Chlorqnhgp)-8- [ 2

yri.rri

di n-2-yl)-vinyl

332 20. 784 -(U30rbexarie/ | i256pr
pyrim di n-2{yl) - vi nﬁlﬂdoro—z-(z-pyrimidin-z- '%Etﬂ%%m I p-4-ore
yl-vinyl)-3H-quinazolin-
4-one
12 3-(2-Chlorophenyl)-6- 70/30 hexane/ | 312 | 10.332
fluoro-2-[2-(2-methyl- isopropanol |
thiazol-4-yl)-vinyl]-3H-
quinazolin-4-one
13 3-(2-Chlorophenyl)-6- 70/30 hexane/ | 312 18.812
fluoro-2-[2-(2-methyl- isopropanol
thiazol-4-yl)-vinyl}-3H- .
quinazolin-4-one
14 3-(2-Chlorophenyl)-6- 85/15 hexane/ | 332 | 16.611
fluoro-2-[2-(4-methyl- isopropanol
pyrimidin-2-yl)-vinyl]-
3H-quinazolin-4-one
15 3-(2-Chlorophenyl)-6- 85/15 hexane/ | 332 | 20.784
fluoro-2-{2-(4-methyl- isopropanol

pyrimidin-2-yl)-vinyl)-
3H-quinazolin-4-one

10

[ 3H

312 .
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Preparation 1

3- (2- CHLOROPHENYL) - 2- [ 2- ( 6- DI ETHYLAM NOVETHYLPYRI DI N- 2- YL) - VI NYL-

6- FLUORO YO PBIBZOLI N- 4- ONE PCT/IB98/00150

Met hod A - 6- Fl uor o- 2- net hyl qui noxal i n-4-one 10
A solution of 12.95 g (70.0 nmol) of 2-nitro-5-fluorobenzoic acid in 200 nL
of gl aci al acetic acid and 20 niL of-34cetic anhydride was treated with
0.625 g of 10% pal | adi um on carbon are reduced at an initial pressure
of 54.5 psi. Hydrogen uptake was conplete after two hours. The

cat al yst Swas renoved by filtration a&m_lt rate was heat ed at

fl f h i j d
refiux for two h Ig%mmcl)apg@m@u Rl eI AAIOREPHRY bY RSN S)). garee.

a . sen € JQRO-31A-GLINAZRVING-QNE br oken up in a m ni mum anmount of
2- propanol and stirred in an ice ﬁ%gdeor one hour. The crystalline
solid was separated by filtration,: ——wastred with mniml cold 2-propanol

and air dr| ed to give 5.79 g gﬁzgroﬁmemmgdmsxalw-one product as a brown
solid, [/SR 1 0 . nt hesi s. of .
5-fl uoro 2 ni %Ju%gn%%féggg |(% |O]srg:'(‘j18§ 0rf izbrgﬁﬁo'gifﬁgf%fe%ﬂﬁécmo'ﬂ qu mL of glacjgl|

Trav. Chi m aPefjicadidsaind2, mB6 addtitlahhydride was treated with 0.625 g of 10% palladium
Met hod B

3- (2- Chl or oph carFS)n 6arfe|rﬁgv%edzahgphtmtxalélpﬁﬁvreq?ﬁ I Rindiydrogen uptake wag,
sol ution of cﬁrr@lktg a(téritvﬁb hmrb) Toe datdlystevas- rammaédlhi/ ﬂlﬁaﬂ@%%hd e finae #as

1.96 25 ¢ hl or il ine m. of gl acial acetic
acid was he ?’W‘g hx %Ir Lo ﬁ?urﬁr‘?ggfr}“%‘ e 58833 1&?%%4?@"% apg,tlateg infhicated
Most of 1tshett$all mtremﬁbnemgoeahgdte Thé rreattidhe nfiklee dvdsL@GhpGatdd b Uée
and the residues Welﬁ ken ug?l n et hanol and refrigerated. After

days in the SPEYFYHatae a?asstwm ROk 4 | i & mignu AmosRber &Propanol and

washed wi t h stired bnGed Bati f0ABAE NBOH Fhe cHistalithel Sliliws dephated (i Wiattn, t he
pr oduct . wankgd 137-138[err] C

Vet hod C with minimal cold 2-propanol and air dried to give 5.79 g (46%) of the desired

6-(2-[3-(2- %dzrc@ab@wwﬂo)’vn%ni.aL&ﬁrp01é7@c012%5l°él hvdr oqui nazol i n- 2-yl - vi nyl ) py
ridi ne- 2- car bal dehyde A catal ytic anmount (about 100 ng)

of anhyd@us zi nc® EWMBesigef M@O%Mf%“@'gﬁcﬁdﬁ Gepwibest b Sothaywez. & nol )

of 13- (2-chl aicaplegy drif; Hayabge 255cideyiadhH qui nazol i none and 270
ng (2.0 mml) o -pyriai nedr car boxal d yde in 20-25 L of di oxane
and 1.0 nL of acetic anhydride. The reMethod® i xture was heated at refl ux

3-(2-Chlorophenyl)-6-fluoro-2-methyl-4-(3H)-quinazolinone
A solution of 2.50 g (14.0 mmol) of 6-fluoro-2-methylquinoxalin-4-one and 1.96

25 g (15.4 mmol) of 2-chloroaniline in about 20 mL of glacial acetic acid was heated at
reflux under a nitrogen atmosphere for 6 hours. Most of the solvent was evaporated
from the cooled reaction mixture and the residues were taken up in ethanol and
refrigerated. After 6 days in the refrigerator, the formed crystals were filtered off,
washed with minimal cold ethanol and air dried to give 1.79 g (44%) of the product.

30 m.p. 137-138°C.

Method C
6-(2-{3-(2-Chlorophenyl)-6-fl uoro-4-ox0-3 4-dihydroquinazolin-2-yl-vinyl)pyridine-
2-carbaldehyde _
A catalytic amount (about 100 mg) of anhydrous zinc chioride was added to a

35 solution of 576 mg (2.0 mmol) of 3-(2-chlorophenyl)-6-fluoro-2-methyl-4(3H)-
quinazolindne and 270 mg (2.0 mmol) of 2,6-pyridinedicarboxaldehyde in 20-25 mL of
dioxane and 1.0 mL of acetic anhydride. The reaction mixture was heated at reflux
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under a nitrogen atnmosphere for 3 hours until TLC indicated that the
starting Rpbogss7s had been consuned. The cool ed reacti f:
poured into water and the m xture was extracted with ethy aceta e.
The conbi ned extracts were dried with brine and magnesi um sul f at e,
treated with decol oni zing carbon and filtgred and the solvent 5 was
renoved to give the desired product. This was taken up in 2:1 ether/pentane
and the crystals were filtered to give 266 ng of the product, 33%

m p. 247- 248]yef hitrogen atmosphere for/AdISs Bhi 18C indicated i '
pyridi ne-2, 6-di car boxga e‘%dpe I's descrlﬁ g Iggplg g éﬁ?tthe Siring mateng's
H

e Che rhad been goms 6)he cooled reaction mtxture was poured into water and the
Met hod D 10 mixture Wa

ted
3 (2- Chl or ophenyl) se[xga?e it e“§>" gﬁ’?tﬁt&mttﬁ ﬁopr)r;/brmec? ext? V)V?r\?idr{?fj-vgt-r\‘?rﬁ'&r 0-3
qui mdnagneswn@ulfate treated wuh/ue;olonizmgnanboresndrgltegred Badrthelspiveht

6 2-[ 3-

di Eydgoqt(ﬁzngggo ﬁla 9?%:)%/@ r¥|§/+ %%/'% |r§é‘9 gﬁ'rst‘)'v ?sofs‘ﬁ%‘ép e 1 5tharrsptang and ene
chl ori de the a;tys{caismelreﬁwedttmguemmg af the prodect, 380 aNP.247-248°C.1 eat ed
ith 3 d f 1 i.et. Y .7 . 34. I f di

11 acet oxybor ohydx PHENESF PURURE 2P iparideRyad s HRSednstlbyitanashpuios. ot

t enper at ur e,alt deOsm| Gtesrh., 34S6 £ g4866aL ed and the residues were

partitioned between dilute hydrochl ori cid.and either and stirred for 30
m nut es. The et hereal |ayer was s@ﬁ%&gd and the aqueous was

extract etb once am_zt-cmiltb:’@paéhhﬂ7—2-[2-(6-diémlaﬁiih@h@tﬁ&lgﬁﬁdiﬁﬂlﬁvi&?@ﬂ&ﬁr@%ﬂ-ded-
The aqueous aci di 540I ution was adjusted to pH 20 = 14 wt o sodir um
hydr oxi de (i%ﬁﬁ—e@%ﬁ' —€ ing) and was then extracted with ether tw ce.

The conbi ned et heAealutien bf 68ing d0.We nemélj besL{23-(2-6HIbroBhenil)-6tioroIREKSES UM
sul fate and he sol vent S evg&%lgt ed, After one attenpt to forma

mesyl ate salqhyqraguinazolingsylsyip 0e-dygarbaldghyden in 1%6@{ gf methyiener ehleride
with 7.5 mg &tOrddn eMperaBire "B gRirCa Q%SQen atmc@pﬁéfé| viRd iré‘atédl\lvﬁﬁ |2 qRddaY by

acetate. Crystals forned_fromthe resulting solutions wer e

filtered@andigRy¥iREENSREH 73 MG(P-34amaD of ngm@acszugor@hwm rﬁﬁﬂﬁﬁﬁl‘r@stf@f

sal t, (24?@ houi & roéﬁ\oteﬁlp'era]t@r% e 56iEnt was evaporated and the r%sldues were
Prepar ation 2- arations 2-50 were nmade accor to

met hods anal Qﬁjqu(pthgg@dlbﬁe hydIO rochiprg,agid end gither agg stirred for 30 mmutes The
ethereal layer was separated and the aqueous was extracted once again with ether;

the ethereal extracts were discarded. The aqueous acidic solution was adjusted to pH

20 =14 with 10% sodium hydroxide (ice bath cooling) and was then extracted with ether
twice. The combined ethereal extracted were dried with brine and with magnesium
sulfate and the solvent was evaporated. After one attempt to form a mesylate salt, the
reworked free base in ethyl acetate was treated with 7.5 mg (0.06 mmol) of maleic acid
dissolved in a little ethyl acetate. Crystals formed from the resuiting solutions which _

25 were filtered and washed with ethyl acetate to give 22 mg of the monomaleate salt,
(24%), m.p. 170.5 - 171.5°C.

Preparation 2-50
Preparations 2-50 were made according to methods analogous to those of
Preparation 1.

30
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[err] 10 TABLE 2 Pr- Rerr]
2 3 4 5 NVR 2 F__d H
H WO38173  (cpal [erre]) [err] 6.84 (1H, d, PCT/IB98/00150

J=15), 7.06 - 7.14 (1 H, m,
7.19 - 7.61 (7H, m, 7.70 -

7.78 (1H, m), 7.84 --7.89 - -36-
(1H, m, 7.91 (1H, d,
J=15), 8.42 (1H, m. 3 H Br H H H
(CDCl[err]) [err] 6.8979 (1H,d, 3 :
J=15), 7.21 - 7.82 (10H, _ 0
m, 8.0179 (1H, d, J=15),
8.32 (1H d, J=7)8.48 (H3
d, J=6). 4 (CA[err])
[err] 2.04 (3H, 5s), '
6.79 (1H3d, J=15), 7.02 -
7.20 (3H, m), 7.24 -7.38
(3H, m, 7.46 - 7.56 (1H,
m, 7.64 (2H, s), 7.88 (1H,
d, J=15), 8.16 (1H m,
8.38 (1H, m. .
10 TABLE 2
Pr| R® 2 (3] 4 5 NMR
2| F{cCl|H H H (CDCL,) & 6.84 (1H, d,

J=15), 7.06 - 7.14 (1H, m),
7.19 - 7.81 (7H, m), 7.70 -
7.78 (1H, m), 7.84 = 7.89
(1H, m), 7.91 (1H, d,
J=15), 8.42 (1H, m).

3 H Br | H H H (CDCl,) 6 6.8979 (1H, d,
' J=15), 7.21 - 7.82 (10H,
m), 8.0179 (1H, d, J=15),
8.32 (1H d, J=7)8.48 (1H,
d, J=6).

4| cl jcH, | H H H (CDCL) & 2.04 (3H, ),
6.79 (1H, d, J=15), 7.02 -
7.20 (3H, m), 7.24 -7.38
(3H, m), 7.46 - 7.56 (1H,
m), 7.64 (2H, s), 7.88 (1H,
d, J=15), 8.16 (1H, m),
8.38 (1H, m).
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Pr Rlerr] 2 3 5 NVR
5 H  woo9sHs173 CH err] H (CDA [ er rpct/idveighdber r1)
62. 35 (3H, s),
6.76 (1H, d, J=15),
6.97 - 7.19 (3H m, 7.41 - a7-
7.58 (5H, m), 7.71 - 7.73
(2H, m, 7.89 (1H, d,
J=15), 8. 21 fetH=rd—J="r f—————Caesl—— —CHlorr]
H ( Pref rRY [e2r]] 2./10 (34, s), 5 NMR
2.43 (8H, s)f—6-B2 (1K d. _
J=15), 7.01 } §.P8H(2H.cim}|, H CH, H (CDCl, /DMSO-d) 6 2.35
7.19 - 7.211H |m, |7.39]-
7.51 (4H, TT) 7. 71 (Z'H, S), (3H, S). 6.76 (1H, d, J=15).
7.96 (1H, d.} J=1p), 8 25 . 6.97 - 3
(1H s). / F © H. H ’ H7'19(3H' Lir
3.14 - 3.42 |[2H, 7.58 (5H, m), 7.71 - 7.73
m, 3.56 - 369 [1H |m,
3.80 - 3.92 [1H |m) .7 50 - (2H, m), 7.89 (1H, d,
7.66 (4H, mf 7.2 - [7.84 J=15), 8.21 (1H, d, J=7).
(2H, m, 7, B 00— 2H; _
m, 8.09 (1H @, .Je?),CBiaEZH - CH, H (CDCI,) 6 2.10 (3H, s),
(1H, t, J=6) 8.p5 (IH d,|-
J=6) . N K F | alH CHO 4443 (3H, s) 6183 1Bk oy )
[err] 7.05 (jiH 4, | J=15), 7.01 - 7.08 (2H, m),
J=15), 7.41} 7.84 (Y H m,
7.49 - 7.57 4H, IT), 7. 65 |- 719 -7.21 (1H, m), 7.39 -
7.67 (1H, mff 7.81 - [7.85 7.51 (4H, m), 7.71 (2H, s),
(2H, ), 7.9 - F.97 {1H,
nm,8.01 (1H | d, P=15)} 7.96 (1H, d, J=15), 8.25
8.05 - 8.14 [1H, |m, P.84 (1H, s).
(I H s).
7| F |l alH H H (CDCl,) & 3.14 - 3.42 (2H,
m), 3.56 - 3.69 (1H, m),
3.80 - 3.92 (1H, m), 7.50 -
7.66 (4H, m), 7.72 - 7.84
(2H, m), 7,87 - 8.00 (2H,
m), 8.09 (1H, d, J=6), 8.32
(1H, t, J=6), 8.55 (1H, d,
J=6).
8| F | c|H CHO H (CDCl,) & 7.05 (1H, d,
J=15), 7.41 - 7.44 (1H, m),
7.49 - 7.57 (4H, m), 7.65 -
“ 7.67 (1H, m), 7.81 - 7.85
(2H, m), 7.94 - 7.97 (1H,
m), 8.01 (1H, d, J=15),
8.05 - 8.14 (1H, m), 9.84
(1H, s). “




WD 98/ 38173
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R[err] 2 .3 4 5 NVR 9 F
H 8}"err H (CDCl[err]) [err] 2.67 (3H, s),
4 29 (2H, ¥BJ838U35  23), NHPCT/IB98/00150
6.25 (2H, s (maleic acid)), 6.92 (1H, d,
J=15), 7.23 - : [err] 7.26 (2H,
m, 7.31 - 7.33 . . -38- (1
H nm), 7.42 - 7.44 (1 H, -
m, 7.49 -
7.63 - 7.65 AU
7.76 (1H, m 7.%84] 3 4 5 NMR -
(1H, m, 7.90 »
J=15), 7. 92 i G| H Lnl“'ﬁ H ¢i  Hj (CDCL) p&x67 (3H, s), H
(CDO [err]) [err 3 (3H $)*, 2 fer _
2.07 (3H, s), 3H, §)*, | 4.29 (2H, ABq, 16123)
2.92 (3H, s) 2H, I‘\IH _ 6.25 (2H, s (njadsic heid)),
Abqg, J=15, (2H (]
e ( dH, 6.92 (1H, d, J=95)17.23 -
6.96 (1H, rr) 7.26 7.26 (2H, m), 7.31 - 7.33
2H, . 7 1H,
gr), 7@48 ) ﬁr) _ (1H, m), 7.42 -7.44 (1H, |
7.76 - 7.83 7.91]- m), 7.49 - 7.57 (3H, m),
7.95 (2H, m).
conpound aprd 7.63 - 7.65 (1H, m), 7.72 -
rotational ifjsomeyrs arjound} 7.76 (1H, m), 7.82 - 7.84
t he am de carbonyl cgdusing
doubling of |the facetyl * (1H, m), 7.80 (1H, d,
met hyl , the N-neft hyl fand _ J=15),7.92 - 7.96 (1H, m). |
t he AB- quar t t he
met hyl ene grjoyp.| The | ¢ | H *"E‘;{ H (CDCly) & 2.03 (3H, s)*,
| ] 2 2.07 (3H, s)*, 2.86 (3H, s)*,
N\CH3 ' 2.92 (3H, s)", 4.44 (2H,
A\ Abq, J=15, 18)*, 4.52 (2H,
0" CH, ABg, J=15, 18)*, 6.91 -

6.96 (1H, m), 7.14 - 7.26
(2H, m), 7.39 - 7.42 (1H,
m), 7.48 - 7.67 (5H, m),
7.76 - 7.83 (1H, m), 7.91 -
7.95 (2H, m). *: This
compound appears as
rotational isomers around
the amide carbonyl causing
| doubling of the acetyl
.methyl, the N-methyl and

| the AB"quiartet of the
rﬁethylene group. The
relative populations:at 22°C
are about 65 : 35.




rel ative popul ations at 22[err]C

are about 65: 35. WO 98/ 38173 |
PCT/ | B98/ 00150 Iv;?39- 4 Plr:
Rlerr] WO 98/38173 4 ' 5 NVR  peTaBotbotso
d H err] . H (CC[err]) [err] 1.23 (6H, t, J=7),
[err] - [err] 3.01 (2H, broad
s), 3.09 - "~ (2bhg.broad s), 4.22 (2H, d
H3C CH3 of d, J=14, 17), 6.26 (2H, :
s), 6.88 (1H, d, J=15),
7.36-7.41 ( — -
7.47-7.56 ( 2 |3 4 5 : NMR 5
7.62-7.65 (
7.74-7.83 ( 191 | H - H CDCl,) & 1.23 (6H, t, J=7
(1H, d, J=1%), 7. H nj. P2 FQ iy (CPC) B, (6H. 1, 4=7),
(cDC[err]) flerr] 1.38 (6H Kroad 3.01 (2H, broad s), 3.09 s
s), 3.03 Et ad s], Nﬁ 2H. broad . 31
(2H, broad g), €. 97 CH, (2H, s), ?'Eﬁ,(zﬂ:d\]:w),
7.40 - 7.67 HyC of d, J=14, 17), 6.26 (2HGBH,|| m ,
A . I
8.26 (1H, brfload |s), §.40 7.36-7.41 (3H, m&,
(1 H d J=15). 13 F a H CN )
(cod[err]) flerrll 6.47 (14, 4, | 7477756 (3H, m),
J=15), 7.38{7.41 (1H| m), : 7.62-7.65 (1H, m),
.47 - 7.58|(5H, , 17.65]-
s (1 H r)( 7.9)7 1 7. 8% ' 7.74-7.83 (2H, m), 7.94
(2H, m, 7.90 - [7.96 |(2H, (1H, d, J=15), 7.95(1H, m).
n .
12| F | c |H H Ta, (CDCL,) & 1.38 (6H, broad
' 's), 3.03 Et2 (4H, broad s),
( H 4.31 (2H, broad s), 6.97
Wt ™) (4R, d, J=15), 7.40 - 7.67
(6H, m), 7.80 - 7.94 (2H,
( m), 7.94 - 7.96 (1H, m),
8.26 (1H, broad s), 8.40
(1H, d, J=15).
13| F | C |H CN H (CDCL,) 6 6.97 (1H, d,
J=15), 7.38 7.41 (1H, m),
7.47 - 7.58 (5H, m), 7.65 -
7.67 (1H, m), 7.77 - 7.83
(2H, m), 7.90 - 7.96 (2H,
m).
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Rl err] 2 3 4 5 NVR 14
F H H H (CbCferr]) [err] 7.05 (1H, d,
J=13), 7.1%098B83 (14 ny, PCT/IB98/00150
7.29 - 7.38 (4H, n), 7.46 -
7.58 (3H, m), 7.79 - 7.82
(2H, m, 7.98 (1H, d, -40-
J=13), '8.31 (1H, d, J=6),
8.50 (1H, m. 15 F Br __H H H
(Cbdferr]) rf] -6. , T ,
J= 13), 7.1 Pri g 120, B 4 5 " NMR
7.29 - 7.32§TIA, g_] 7.3 -
7.66 (5H, nﬂ,”?.? -|7F84 H H H (CDCl;) 6 7.05 (1H, d,
(2H, m, 7.H3 (1H d| J=d), - _
V206 (am al asts -k 5o J=13), 7.15 - 7.19 (1H, m),
(1H, ). 16 F B H 7.29 - 7.38 (4H, m), 7.46 -
(CDCl[err])lff[erd] 6.PO (1H, (d, )
AT RRAEL! el E VA Sl 7.58 (3H, m), 7.79 - 7.82
7.49 - 7.58l(1H| m,]|7.67 - (2H, m), 7.98 (1H, d,
7.72 (2H, nf, 7J79 -|7.85 _ _
ot . 7 b1 17 sl (1h J=13), 8.31 (1H, d, J=6),
m, 7.98 (1, dj J=1B), 8.50 (1H, m).
8.53 (1H, njk 1 b C—H
(DA [err]) (&5 4] L. B5Bf §HH pr oady H (CDCL,) 6 6.87 (1H, d, Ler
t), 3.01 (4jH, bfjoad f), 4. 30 : 2H, "broad
7.03 (1H, d H3C  CH3)=13),7.15-7.21 (1H, m)=
7.56 - 7.71(6H] m, 7.29 - 7.32 (1H, m), 7.39 -
7.66 (5H, m), 7.79 - 7.84
(2H, m), 7.93 (1H, d, J=6),
7.96 (1H, d, J=13), 8.50
(1H, m).
16| F | clB. H H (CDCL,) 6 6.90 (1H, d,
r J=13), 7.17 - 7.34 (3H, m),
I 7.49 - 7.58 (1H, m), 7.62 -
7.72 (2H, m), 7.79 - 7.85
(2H, m), 7.91 - 7.94 (1H,
m), 7.98 (1H, d, J=13),
8.53 (1H, m).
177! H | ¢ | H T H (CDCL,) & 1.35 (6H, broad
! t), 3.01 (4H, broad q), 4.30
|/ w (2H, broad s), 7.03 (1H, d,
He  CHa J=13), 7.56 - 7.71 (6H, m),
7.85 - 7.99 (3H, m), 8.32
(1H, d, J=6), 8.76 (1H, d,
J=6), 8.94 (1H, d, J=13).

H



7.85 - 7.99 (3H, 1), 8.32
6

(1H, d, J=6), 8.76 (1H, d,

J=6), 8.94 (1H, d, J=13). WD 98/ 38173

[ PCT/ | '398/\:&935/98173 ?@3171398100150 Pr

R[err] 2 4 5 NVR F
H Jerr] H (CDCI[err]) [err] 790800(m

[err] ' 2H), 7.81 (m 1Hy4.

7.26-7.68 (m 5H), 7.40-
7.44 (m 1H), 7.20 (m 2H),

6.86 (d, 1 . , ; —
3.30 (q, 2 JOR¥( 4, BH) .3 4 5 ' NMR
1.10 (t, 3 9 E d H - CHRE _H
(CDC [err]) §644.[90=8.10¢ (M | - ~ H | (cDcly &7.90-8.00(m,
2H), 7.80-7J86 (ldd, 1H), e
7.62-7.75 (| 2H), 7.48- i—ccuac:-l,) 2H), 7.81 (m, 1H),
oH), 7.25 1), 6180 (4§, | 9w 7.26-7.68 (m, 5H), 7.40
1H), 5.35-5[45 ([d, 2H). 20 F a H | 7.44 (m, 1H), 7.20 (m, 2H), ph
(CDCl[err]) |6 7.186-7.]87 (dd, '
7.66-7.69 (dd, 1H, 6.86 (d, 1H), 4.5%Q, 2H),
7.55-7.58 1H), , 3.30 (q, 2H), 2.09 (s, 3H),
7.38-7.52 4H), 7.128
(m 11 7.48d 1 | 7.0 1.10 (t, 3H).
(d, 1H), 3 S ZA), 3. 48 :
(m 2H). 2 1%)rr byl & 4¢ -CH,F H (CDCl,) 6 7.90-8.00 (m,
(b, 4H), 1 (by 4H)|. 2H), 7.80-7.86 (dd, 1H),
' 7.62-7.75 (m, 2H), 7.48-
7.60 (m, 3H), 7.35-7.45 (m,
2H), 7.25 (m, 1H), 6.80 (d,
1H), 5.35-5.45 (d, 2H).
rzo F | c |H ~- H (CDCI,) & 7.86-7.87 (dd,
?Ha 1H), 7.66-7.69 (dd, 1H),
_ 7.55-7.58 (m, 1H),
7.38-7.52 (m, 4H), 7.28
“ (m, 1H), 7.13(d, 1H), 7.01
(d, 1H), 3.63 (s, 2H), 3.28
(m, 2H), 2.78 (m, 2H), 2.46
(b, 4H), 1.72 (b, 4H).
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Rl err] 2 3 4 NVR 21 F
H err] H (cpda [err]) [err] 7.80-7.96 (m

[err] WO098/38173°  2H), 7.78-7.82 (dd, 1H), PCT/IB98/00150

7.57-7.64 (m 2H),

7.46-7.54 (m 3H, 7. 37-7.41 (m 1H),

7.15-7.24(m 2H), -42-

6.88-6.92 (d, 1H), 3.68 (s,
2H), 3.47-3.49 (m 2

2.63 (t, 2H, , — = '
0.99 (t, 3tﬂ.‘°’ b2 3| a4 H 5 NMR "
(CDd [err]) Tert—7pt="7196tM {2
2H), 7.80-7) &3 (dF, [LHP! | H “E" H (CDCl,) 67730-7?9675n(t H) ,
7.62-7.65 (jn 1M,
7.49-7.56 (In 3. 7|43 (Im | 2H), 7.78-7.82 (dd, 1H),
1H), 7.27-7}30 {(m 2H), 7.57-7.64 (m, 2H),
6.82-6.86(d}l 1H) | 6.2B (s, |
2H) . 4. 254.06 (I 2H . | 7.46-7.54 (m, 3H), 7.
3.25-3.32 (jn 1H), 1{30 (jm | CH; —OH 37-7.41 (m, 1H%
6H) . 2B F d H [err] ;—I [err])
[err] 7.90-ff.97(m CH2 15-7.24(m, 2
[err] 2H, 7.180 [m 1H), 6.88-6.92 (d, 1H), 3.68 (s,
7.40-7.64 (fjn 5H),
7.36-7.42(m{ 1H|, 7.p5 (m - | 2H), 3.47-3.49 (m, 2H),
1H), 7.14 (i, 1H), 2.63 (t, 2H), 2.53 (q, 2H
6.87-6.91 (@, 1H, 3.B3 (d, (.21 (a. 284)
1H), 3.53 (@, 1H), 2|69 (jm . ' 0.99 (t, 3H).
1H), 2. 00- 2§ 3z 273
1.2-1.8 (m|&9| £ op €b,| H (‘él:) H (CDCL,) 6 7.91-7.96(m,
3H). | s 2H), 7.80-7.83 (dd, 1H),
P | 7.71-7.75 (t, 1H),
HsC"  CHy 7.62-7.65 (m, 1H),
| 7.49-7.56 (m, 3H), 7.43 (m,
1H), 7.27-7.30 (m, 2H),
6.82-6.86(d,1H), 6.23 (s,
2H), 4.25-4.26 (m, 2H),
3.25-3.32 (m, 1H), 1.30 (m,
6H).
23| F [ C [H| L H (CDCly) 6 7.90-7.97(m, I
2
| 2H), 7.80 (m, 1H),
CH,
Cj/ 7.40-7.64 (m, 5H),
7.36-7.42(m, 1H), 7.25 (m,
1H), 7.14 (d, 1H),
6.87-6.91 (d,1H), 3.83 (d,
1H), 3.53 (d, 1H), 2.69 (m,
1H), 2.00-2.34 (m, 2H),
1.2-1.8 (m, 6H), 1.05 (d,
3H).




WO 98/ 38173 .
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PCT/ | B98/ 00150 ' Rlerr]
2 3 4 5 NVR 24 F a H
[err] WO 98138173 (ChC [err]) 6 7.82-7.96(m PCT/IB98/00150
CH2 2H), 7.80 (m 1H),
.70-7.80.(m 1H), K
.62-7.70 (m 1H), 43. 7.48-7.60 (m 3H), 7.40 (m
H, 7. 24-7.31 (m 2H),
.87 (d, 1H), 6.24 (s, 2H),
.28 (d, 2HF=S=B—tF—2Mr—7
.28 (t, 3H)J. Pr 3 23|04 aH 5 H NMR
CDCI[err]) a8(m [err]
H, 7.78- Hol | H| -y H (CDClJ&.%%tgﬁy 2
.48-7.54 CH, K m :
. 38-7.40(m ] 1H), 7.32H)d7.80Hm, TH)18 (m
H, 6.84 ( 149 (3,
D 360 ( o3 NH 7.70-7.80 (m, 1H),
W 2 a |H < 7.627.70@0CH)er 1]) 6
10-7. 38(?1 CH, G2 1 7.48-7.60 (m, 3H), 70 (m,
:20-7.30 ( 190( d, 1H), 7. 24-7.31 (m, 2H),
tl)') 2: gg E : 180 (. 6.87 (d, 1H), 6.24 (s, 2H),
.90-4.30 ( 4.28 (d, 2H), 3.03 (b, 2H),
1.28 (t, 3H). |
Cl | H ~- H (CDCL,) 6 7.92-7.98(m,
?HE 2H), 7.78-7.81 (dd, 1H),
0 7.6-7.65 (m, 2H), 7.48-7.54
< (m, 3H), 7.38-7.40 (m,
CH, 1H), 7.33 (d, 1H), 7.18 (m,
1H), 6.84 (d, 1H), 4.49 (s,
2H), 3.60 (g, 2H), 1.23 (t,
3H).
26| F | ¢ |H “~- H (CDCl,) & 7.70-7.90(m,
?Ha 4H), 7.30-7.70 (m, 5H),
7.20-7.30 (m, 2H), 6.90(d,
1H), 6.36 (b, 2H), 5.80 (b,
— 2H), 4.38 (b, 2H),
3.90-4.30 (m, 4H).
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Rl err] 2 3 4 5 NVR 27 F
d H H (CDCl [err]) 6 7.88-7.97(m
CH2 WO9838173 4 7.79 (m 1H), PCT/IB98/00150
7.40-7.62 (m 5H), 7.36-
7.40(m1H), 7.24 (m1H),
7.14 (d, 1H), 6.82-6.86 -44- [err]
(d,1H), 3.52 (s, 2H), 2.80
(m 2H), 1.97 (m 2H), 1.56 R -
( m 2|_i) ] 11 ﬂ ’ . : . - N .
(d, 3H). Bl 2 Ho 4 cH HMR
(CDC [err] : , , _ .
Z 95-8 00 h F [ ci [ H N(‘:A;I H (CDCl,) & 7.88-7.97(m,
7.84-7.87 H, T1.65 [d, Hp
1H), 7.43- m 4H), ] 2H). 7.79 (m, 1H),
7.20 (d, 1 101-7{09 (Hd, 7.40-7.62 (m, 5H), 7.36-
2H), 6.80-6 d, 1H], 2.43
‘s 3. 2. | bol & | ds H 7.40(m, H), 7.24 (m, 1H), |,
(cod [err]) ] 8.30-8.42 (m 7.14 (d, 1H), 6.82-6.86
2H), 7.88-7 d, 1H)),
7.50-7.60 ( H , (m, 2H), 1.97 (m, 2H), 1.56
7.43-7.52 ( ) |
7.20-7.24 ( D, (m, 2H), 1,24 (m, 2H), 0.92
7.05-7.16 (i, 3H), : (d, 3H).
6.80-6.84 (d, 1HI|, 2.05 (s -
3H). 28 | Br | CH, | H CH, H (CDCl,) & 8.43 (d, 1H),
7.95-8.00 (d, 1H),
7.84-7.87 (dd, 1H), 7.65 (d.
( 1H), 7.43-7.52 (m, 4H),
7.20 (d, 1H), 7.01-7.09 (dd,
2H), 6.80-6.84 (d,1H), 2.43
(s, 3H), 2.11 (s, 3H).
29| Br | CH, | H H H (CDCL,) & 8.30-8.42 (m,
2H), 7.88-7.94.(d, 1H),
7.78-8.1 (dd, 1H),
7.50-7.60 (m,, 2H),
7.43-7.52 (m, 3H),
7.20-7.24 (d, 1H),
7.05-7.16 (m,, 2H),
6.80-6.84 (d,1H), 2.05 (s,
3H).




WD 98/ 38173

PCT/ | B98/ 00150 5. or
Rerr] 23 4 5 | NVR 30 F
H  wo okhs173 H (CDA[err]) [err] 8. 43y hos/doskh -

790800 (m 2H), 7.80
(dd, 1H), 7.45-7.70 (m

3H), 7.30-7.40(m 4H), 45

7.15 (m 1 H), 7.04 (d, 1 H. 31 T°F a H CH err]
H (CDCl[err]) [err] 7.90-8.00(m
2H), 7.80 ( gkt N _
(m 1H), 7.35pP¢h REHY, 2 | 3 4 5 : NMR “
7.40 (m 1H|_z7110 ¢ 13.
v Ei'd i ® e o Hy | (CDCL) 6§48 (d. 1H), ’l
ngene [err]) [err] 8.%0(m |1 H), 7.90-8.00 (m, 2H), 7.80 )
g
575 gg Eg ] ’7'7722(?%1 15?4, | (dd, 1H), 7.45-7.70 (m,
7.50 (m 2H), 7.|38 (h 1:{, 3H), 7.30-7.40(m, 4H),
7.30 (d, 1H)f, 7.|15 (cld,l ,
6. 90 Ed, 1H)], 2.|50(s| 3H) 33 F a H|715(m 1H), 7.04(d, 1H).
oo (STETE (TG ] {70 F o H (CDCL,) &6 7.90-8.09, 7. ]
(m 1H), 7\ 48-7.65 (2HyH)7.80" (0 160 7.65
iH), 7.25 (4, 1H)y, 7/18 (4,
lH), 6. 88 ( ,lH), 2.42 (S , (m, 1H), 7.55 (m, 4H),
3H) . F F|l H . CHefr] 7.40 lih, 11), 71 5AH e 1)
[err] 7.90-§. 00(jm _
2r) . 7.80 (da, M), 7.05 (dd, 1H), 6.85 (d,1H),
7.45-7.60(m 3H),. -
7.30-7.40 (M 3H), 7l12 (4, 2.42 (s, 3H).
(15') ;LH)7-0~;’.(2’ %g')’gﬁjf%l H H H (CDCL,) & 8.50(m, 1H),
- 8.20 (d, 1H),7.95 (d, 1H),
7.72 (d, 1H), 7.62 (m, 3H),
7.50 (m, 2H), 7.38 (m, 1H),
7.30 (d, 1H), 7.15 (dd,1H),
6.90 (d, 1H), 2.50(s, 3H).
| F o |H| I H (CDCl,) & 7.90-8.00(m,
[ 2H), 7.75 (m, 1H),
AN | 7.48-7.65 (m, 5H), 7.40
CH3 CH3 . . (m, ), . (m,
| 1H), 7.25 (d, 1H), 7.18 (d,
“ | 1H), 6.88 (d,1H), 2.42 (s,
3H).
34| F | F |H| CH H (CDCI,) & 7.90-8.00(m,
2H), 7.80 (dd, 1H),
7.45-7.60(m, 3H), |
7.30-7.40 (m, 3H), 7.12 (d,
“1H), 7.05(d, 1H), 6.96
(d,1H), 2.45 (s, 3H).
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2 3 4 5 NVR 35 F d H
H (CDC[err]) [err] 7.90-8.00(m CH2
[err] WO 98/38173 2H) , .80 (dd, 1H), PCT/AB98/00150
7.45-7.65 (m 5H), 7.38 CH2

(CH2)2 (m 1H), 7.30 (d, - N- CH3

1H)., 7.15 (d, 1H), Nwe2 -46-

6.85 (d, 1H), 3.58 (s, 2H),
2.48 (m 2H), 242 (m 3H)

(coat {er el | TR S NIR 1 ] "
oH), 7.85 ( , Y407 70 (G 5H) 7
((T 115)'), 471 gti)l) @, 9,5417 L. ! HH (CDCIs)6790-8 00(m, y
(GG 3) 6 7 00( s 26790 (6, 1),
2H), 7.80 (df, 1H), 7 65 b, 7.45-7.65 (m, 5H), 7.38
m f[l)') 780 (m 48 CHe (CH2)2(n€n12‘fH)a7ég?(dd ny
5.10 (s, 2H) N—CH, 1H), 7.15 (d, 1H), NMe2 15 [( s,
3H) . - B | “si0 : 685(d1|-(I)C[3)q58)[(s AP B
9.35 (s, 1H),
7.90-8.07(m| 2H)} 7.d2 (m| 2.48 (m, 2H), 2.42 (m, 3H),
705 (763,0_; S e ‘S P 2.21 (s, 3H) 2.20 (s, 6H).
(caterr) FET T EINT ~ " H (CDCI)J?Q(F)ZIO[O}m
3.
?Ha 2H), 7.85 (m, 2H),
OH 7.40-7.70 (m, 5H), 7.20
| (m, 1H), 7. 10(d, 1H), 6.95
(d, 1H), 4.68 (d, 2H).
37| F | a|H “'E;a H (CDCI,) & 7.90-8.00(m,
! 2H), 7.80 (dd, 1H), 7.65
| (m, 2H), 7.55 (m, 4H),
0)\0% 7.42(m, 1H), 7.24 (m, 1H),
6.80 (d, 1H), 5.10 (s, 2H),
2.15 (s, 3H).
38| F | Br|H CHO "H (CDCy) & 9.35 (s, 1H),
7.90-8.07(m, 2H), 7.82 (m,
4H), 7.40-7.62 (m, 5H),
7.05 (dd, 1H).
bao| Fler (vl I H (CDCL,) & 7.90-8.00(m,
| 2H), 7.80-7.90 (m, 2H),
7.30-7.65 (m, 6H), 7.15 (d,
Lt 1H), 6.85 (d, 1H), 3.65(s,
2H), 2.52 (q, 4H), 1.04 (t,
6H).




2H), 7.80-7.90 (m 2H),

7.30-7.65 (m 6H), 7.15 (d, 1H), 6.85 (d, 1H),
3.65(s, 2H), 2.52-(q, 4H), 1.04 (t,
6H) . wo Y168 38173 PCT/IB98/00150
PCT/ |1 B98/ 00150 - 47- Pr
Rl err] 2 3 4 .5 NVR 40 H
H [err] H 47{CDC [err]) [err] 8.32 (d,1H),
[err] 7.98 (d, 1H), 7.80 (m 3H),
7.44-7.60 (m 3H), - 7.36-7.42 (m 3H), 7.33
(d, — = e e A s —
1H), 3. 69( R2.5572(d, 3 4 5 f NMR ||
4H). 1.04(t 4 E. Br H H
(CDCt Ler rIf ef [1H7- PGBS|0A(M - H (coCk) 5832 @ hy g
2H), 7.90 (jn 2H, 7| 65 CH, 0
(m 2H | 7]38-7.48(m Zﬁ?(deﬂé)a (Qp(m 3H) '
CH3 1H),] 5.Pp8 45~2H) | 2. 16 (s,
3H) . Fl dl H [ rr]J | 7:44-7.60 (m. 34,
(e [err])li[ert] 7.PO-8.]00( i, CH, 7.36-7.42 (m, BH),r7.33 (d,
2H), 7.78 ( H) | 3 7| 7. (
7.44-7.56 ( ). 7 | %05, 7. PRal Ty, S8 (g,
1H), 3.69(s, 2H), 2.57 (q,
4H), 1.04(t, 3H).
411 F | Br |H - H (CDCI,) é 7.90-8.00(m,
II:HE 2H), 7.80 (m, 2H), 7.65
0 (m, 1H), 7.48-7.60 (m, 2H),
g—_—l 7.38-7.48(m, 2H), 6.86 (d,
CHs 1H), 5.08 (s, 2H), 2.16 (s,
3H).
42 F | c | H - H (CDCl,) & 7.90-8.00(m,
[I:HF-’ 2H), 7.78 (m, 1H),
0 7.60-7.68 (m, 2H),
| 7.44-7.56 (m, 3H), 7.
CHy
_ .36-7.42 (m, 1H), 7.30 (d,
1HO, 7.18 (d, 1H), 6.84 (d,
1H), 4.42 (s, 2H), 3.40 (s,
3H).




[err] .36-7.42 (m 1H), 7.30 (d,
1HO, 7.18 (d, 1H), 6.84 (d,
1H) 4.42 (s, 2H), 3.40 (s,

WO 98/ 38173 _

PCT/ | BOS/ B\(X2 8838173 - RQT/IBY8/00I50 Py
R[err] 2 3 4 5 NVR 43 F
H [err] . H (CDCI[err]) [err] 7.90-8.00(m

[err] 2H), 7.78 (m 1HpB-
7.60-7.74 (m 2H),
7.46-7.58 (m 3H), 7.40(m 1H), 7.24 (m
2H), 6.80 ((, @=c . T
6.26 (s, 2H)| PE|2R’(g, 2 |3 4 5 NMR
2H), 3.99 (4 —3133-338 ﬁ
(q, 4H), 1.4343 |36 (t,%rﬂ H %‘ 44 H Br{ (CPCl,) 6 7.90-8.00(m,
H ( [drr]) {[err] 7]90-8200(m
[err] 21),]7.85.¢m 2H), 2F). 7.78 (m, 1H),
7.40-7.70 (fy S5H), 7123 (M 7.60-7.74 (m, 2H).
1H), 7. 07(qd. 1H), 6}90 (¢
1H) 263 (4 24 3le2 (b 7.46-7.58 (m, 3H), 7.40(m, |
F al H {‘"‘é L] | 1HM 7.24 (m, 205BC8G &1 )
[err] 7.83-1. 94(Im 3 r 2
7.80 (m 11, CHy 7 76P$_é,%?,g§.%§.21 )
7.61-7.64 (fy 1H), 2H), 3.99 (s, 2H), 3.33-3.38
A EH f';g (q, 4H), 1.33-1.36 (t, 6H).
44 Br | H NEI{ H (CDCl,) 6 7.90-8.00(m,
‘ 2 2H), 7.85 (m, 2H),
OH 7.40-7.70 (m, 5H), 7.23 (m,

1H), 7. 07(d, 1H), 6.90 (d,
1H), 4.63 (d, 2H), 3.62 (b,
1H}).

45| F | o | H H (CDCL) & 7.83-7.94(m,
2H), 7.80 (m, 1H),
7.70-7.74(m, 1H),
7.61-7.64 (m, 1H),
7.41-7.56 (m, 3H),
7.40-7.42 (m, 1H),
7.30-7.32 (m, 2H),
6.85-6.89 (d, 1H), 6.22 (s,
2H), 4.24 (s, 2H), 3.56 (b,
2H), 2.99 (b, 2H), 2.01 (b,
4H).

0=




7.30-7.32 (m 2H),
6.85-6.89 (d, 1H), 6.22 (s,
2H), 4.24 (s, 2H), 3.56 (b,

2H), 2.99 wb.9sABi73 2. 01 (b, PCT/IB98/00150
4H) . WD 98/ 38173

PCT/ 1 B98/ 00150 -49- '
Preparati on 46 ~ NWR 44.CDC [err]) (2.05 (3H s), 4.95

(2H, 's), 6.12 (1H, d, J=15), 6.40 (1H, s), 6.50
7.35 - 7.37 (1H, m, 7.47 - 7.55 (3H, n), 7.63 - 7.65 (1H m,

7.72 - 7.75 (2H, m, 7.89 - 7.92 (1 Hrepdratidn 46
Preparatié)n 47 ' [err]

(1H_, s),

10
NMR: (CDCI:,)_ (2.05 (3H, s), 4.95 (2H, s), 6.12 (1H, d, J=15), 6.40 (1H, s), 6.50
(1H, s), 7.35 - 7.37 (1H, m), 7.47 - 7.55 (3H, m), 7.63 - 7.65 (1H, m),
7.72-7.75 (2H, m), 7.89 - 7.92 (1H, m).
15 Preparation 47
Cl
20
N
NMR: (CDCly) (7.10 - 7.12 (1H, m), 7.15 '(1 H, d, J=15), 7.38 - 7.40 (1H, m),
25 7.48 - 7.55 (3H, m), 7.63 -7.65 (1H, m), 7.81 -7.84 (1H, m), 7.92 - &

(2H, m), 8.64 (2H, s).
Preparation 48
NMR: (CDCl,) (7.98 (dd, 1H), 7.85 (m, 1H), 7.50-7.70 (m, 6H), 7.12 (d, 1H),
7.05 (d, 1H), 6.00(d, 1H), 5.15 (d, 1H), 2.46 (s, 3H).

30



NVR: (cDCl [err]) (7.10 - 7.12 (1H, n), 7.15 (1H, d, J=15), 7.38 -

7.40 (1H, m, 25 7.48 - 7.55 (3H, m, 7.63 - 7.65 (1H, m,
7.81 - 7.84 (1H m, 7.92 -E (2H, m, 8.64 (2H, s).
Preparati on 48 NVR: (CDC1[err]) (7.98 (dd, 1H), 7.85 (m 1H),
7.50-7. 70NQP8BAY3 7 12 (d, 1H), 7.05 (d, REI/IBIBOOTOd,
1H), 5.15 (d, 1H), 2.46 (s, 3H). 30 WD 98/ 38173
PCT/ 1 B98/ 00150 - 50- [err]]
Preparation 49 - 15 -50-
Cl
0
F
5
10
Preparation 49
Cl
0 CH CHy
20 NMR: (CDCl,) (7.90 (dd, 1H), 7.70 (dd, 1H), 7.60(m, 1H), 7.40-7.55 (m, 4H),
7.20-7.35(m, 2H), 7.00 (d, 1H), 3.65 (s, 2H), 3.25 (m, 2H), 2.75 (m, 2H),
2.55 (g, 4H), 1.00 (t, 6H).
' Preparation 50 -
Cl
25

30



20 NMR (cDA [err]) (7.90 (dd, 1H). 7.70 (dd, 1H), 7.60(m 1 H),

7.40-7.55 (m 4H), 7.20-7.35(m 2H), 7.00 (d, 1H), 3.65 (s,
2H), 3.25 (m 2H), 2.75 (m 2H), 2.55 (q, 4H), 1.00 (t, 6H).

Pr epar at i o 54)38173 [err] WD 98/ 38173 PCT/IB98/00150
PCT/ | B98/ 00150 | -51 -

NMVR (CDCl[err]) [err] 2.92 (1H n), 3.10 (2H n), 3.42 (1H m,
6.80 - 6.88 (1 H, , n),.5$.99-706(1, m, 7.12 - 7.20
(2H, m), 7.34 - 7.42 (1H, ' m, 7.56 - 7.72 (4H, m), 7.88
- 7.96 (1H, m, 8.56 (1H m.

Prepar at i onNMR:5 (CDCI )6292 (1H, m) 3.10 (2H, m), 3.42 (1H, m), 6.80 - 6.88 (1H,

6- FLUORO- 2- [ 2- (2- METHYL- THI AZQL. - METHYL- PHENYL
3H QUI NAZOLI N- 4- ONE =~ M), 6.99 - 7051?1 %!‘)volxézzﬂr\%,o{?ﬁ‘!é?)r de4 0’436 é, 1{&Hmol )

was fused with a mtrfm)el‘rsaﬂg?z (4H m')n788“7‘§61(1lPPtrﬁ)0®5(é ﬁWnWth an open
fl ame. The redction vessel was allowed to ret nbi ent

tenperature, then dioxane (10 m.) vva%_aéf.ﬁtﬂiﬁb this mxture was added 10

6-f1 uor og2- net hylg- @i @F i 2P METHYRIOHERYD)-
mol ), acetic ant ] T 1 d
2- et hyl t hi &3¢ hyde (0. 191 g 1. 5 nmol ). The reactlon

was 1efluxed 3.5 4 r?\?mgar%’us&né’%l et (e Gor AL WasBSecld Withrogen pliBec 0

to anbi ent tenpera ce t reacti o0 anb ature
it was di| uireal ravrchbatiore flaskiwith arcopén flarge.niThe reastion yessehwas atibwedia rehrned

Wi th to ambient temperature, then dioxane (10 mL) was added. To this mixture was added
10  B-fluoro--2-methyl-3-(2-methyl-phenyl)-3H-quinazolin-4-one (0.134 g, 0.5 mmol), acetic
anhydride (0.141 mL, 1.5 mmol), and 2-methylthiazole-4-carboxaldehyde (0.191 g, 1.5
mmol). The reaction was refluxed 3.5 hours, at which time the reaction was allowed
to cool to ambient temperature. Once the reaction had cooled to ambient temperature
it was diluted with water. The resulting mixture was repeatedly extracted with
15 chloroform. The chloroform extracts were combined and the resulting chloroform layer.
was washed with water and brine, dried over sodium sulfate and concentrated to leave
a dark residue. This residue was triturated with ether, filtered and dried to afford 0.04
g(21 %)ofG—ﬂuoro-2—[2-(2-methy!—thiazol-4-yl)-vinyI]—3-(2-methy|-phenyI)-3H-quinazolih-
4-one as a tan solid. | |
20 Melting point: 21 1-212° C; NMR 6 7.91 {dd,J=3,83Hz,1H), 7.87(d, J=15
Hz, 1 H), 7.75 (dd, J = 5, 9 Hz, 1 H), 7.49 (dt, J = 3, 9 Hz, 1 H), 7.42 (sym m, 3 H),
6.61 (d, J = 15 Hz, 1 H), 2.60 (s, 3 H), 2.09 (s, 3 H).
| Preparation 52
3-(2-CHLORO-PHENYL)-6-FLUOROQO-2-[2-(2-METHYL-THIAZOL-4-YL)-VINYL}-
25 3H-QUINAZOLIN-4-ONE

Anhydrous zinc chloride (0.133 g, 0.98 mmol) was fused with a nitrogen purge

in a round bottom flask with an open flame. The reaction vessel was allowed to return
to ambient temperature, at which time dioxane (7 mL) was then added. To this mixture
was added 3-(2-chloro-phenyl)-6-fluoro-2-methyl-3H-quinazolin-4-one (0.14 g, 0.49
30 mmol), acetic anhydride (0.138 mlL, 1.46 mmol), and 2—methylthiazole—4;
carboxaldehyde (0.185 g, 1.46 mmol in 4 mL of dioxane). The reaction was refluxed
for 4 hours, at which time it was allowed to cool to ambient temperature. Once the

reaction had cooled to ambient temperature it was diluted with water. The mixture was



15 chloroform The chl oroformextracts were conbined and the resulting

chl orof orm | ayer. was washed with water and brine, dried over sodium
sul fate and concentrated to | eave a dark residue. This residue was
triturated with ether, filtered and dried to afford 0.04

g(219) of 6-WPIBPR3- [ 2- (2- net hyl - t hi azol - 4-yI) - vinyl ) - 3- (2- mPCHIBIMES | ) - 3H
- qui nazol i n- 4-one as a tan solid. 20 Melting point: 211-212 C;
NWVR [err] 7.91 (dd, J =3, 83 Hz, 1 H, 7.87 (d, J = 15 Hz, 1 H,
7.75 (dd, J =5, 9 Hz, 1H), 7.49 (dt, J =223, 9 Hz, 1H), 7.42 (symm 3 H),
6.61 (d, J =15 Hz, 1 H), 2.60 (s, 3 H, 2.09 (s, 3 H.

Preparation 52

3- (2- CHLORO"¢RS2\RAlY extraqteshyith shiproferm. \Ehe ghlorpfarmyesteagtsywere\gorppined toform

3H QUI NAZOL lal\éhf’or%n layer which was HABHEY RMB w?a'té?canGirHrfP:E' dfied Qvejr:i-;éd Qul\%%% an

mmol ) was fused with amt;ﬁg pur ge in a round bott

open fl ame. aMf&opeairatesht eﬂawgss'dueoma rqwueeﬂeﬁtﬁturated with ealm fitered

t enperature __ _- . ure
was. added 3’a§i‘1‘j"ﬁ@%°?4§i°‘%%"ﬁ6 (SRR 3 3 sRiblo S e e o eh b §
g, 0.49 30 Yyhwinyl 3*&9(4'!1?;0!@ oo iagdan solidBs  nl, 1. 46 rmDI ), and

2-met hyl t hi azol e b de (D in4

di oxane). The reg\g?"f"(]) p%gé?Z%EXeHNWJ ?)Sigieﬂ%g%ﬂ'?aqucﬁ téi"%gﬂz' was
al l owned to ddd), 7t&3-afbi(ent HehpaiaAin. 3 Bhde3d-has (m, 1 H)eddi(ar Hpé.a0fl ed
Lo anbl ent USTRETHEL YR, 260 RS 3. UARSy bhiciBted ror ERFLEFNES ¥80.45; 1,
PCT/ 1 B98/ 00852¥; N, 10.58. Found: C, 59.68; H, 3.17; N, 10.44. -52-

r epeat ed{oy extracted with chl orof orng,.. The !Com#i()f ormextracts were conbi ned
to form a chlorof orm | ayer whi d wth water and brine, :

dried over sodi ur- giQZf-IaIMETHYLAMINDMEmHE’uFT}HAEd)Lt@YMl-VIMNQ-GiHLBJ B?EB-

Thi s residue |t ered and dried to afford
0.16g(57% of / HHINAZOL NE) [ 2-(2-nethyl -t hi azol -4- 5
gl?,)1 \2/|3 gyIC] ﬁlllg/l-wamﬁml'ou& zhwrrmorm (DarmS@IOIIBmmoI) was fused Mtﬁlatmmmmge

er
H, 7.63-7. 4123 {w Cﬂ’% agouih %ﬂzwe?ﬁ wy"ﬁ) Tﬁe). S7ehin ¥ é%ssﬂrwai al?ﬁvyéfiztozet%, 1
I(-:[D, 6. 6015 d to ambienl températdee, at which titneéd@iokane (8 nl) wa@‘tﬂéfyaﬁﬁedlaidltﬁls%iﬁﬁilré or
H
2-

:r),r ]1? [ eF\Ir ]V\%?Fgé; rcﬁé%oroé (2 8uoro-phenyl)—2 methyl-SH-qulnazo(?|n-4-or|1_g 2(52% <§: 0(%3%3
2-

2- DI Mpdrfes] -
FLr ( e WWMJMMQL 41 ¥lnbmfh, KB D= &mE%ﬁ%ﬁguT%zr?l%A

(0.106 g, O. CPSb%‘FHef‘V%@ 282 gd1Btmmgl ini4 %géﬁ'%ﬁ?@e The reactionawag feflexgdt t om
flask with a8 Riuedals 28Bwhich tmeCit Was WboYRP RPambiRft RimgaNeird, CarfdPdilitdl with

20 water. Sodium carbonate was added until the mixture was basic. The mixture was
repeatedly extracted with chloroform. The chloroform extracts were combined to form
a chloroform layer whic;,h was washed with agueous bisulfite, water and brine and finally
was dried over sodium sulfate and concentrated to yield a dark residue. - This residue
was triturated with ether, filtered and dried to afford 0.051 g (31%) of 2-[2-(2-
25 dimethyiaminomethyl-thiazol-4-yl)-vinyl]-6-ﬂuoro-3-(2—ﬂuoro—phényl)-3H-quinazolin—4-one
aé tan solid.
Melting point: 163-165°C; NMR § 7.90 (dd, J=3,8.5Hz,1H),7.88(d,J=15
Hz, 1 H), 7.76 (dd, J =5, 9 Hz, 1 H), 7.53 (m, 2 H), 7.33 (m, 4 H), 6.74 (d, J = 15 Hz,
1 H), 2.48 (br s, 5 H), 1.58 (br s, 3 H). Analysis calculated for C,,H,,F,N,OS - 0.75
30 H,O: C, 60.34; H, 4.46; N, 12.80. Found: C, 60.37; H, 4.38; N, 12.39.



15 to anmbient tenperature, at which tinme dioxane (6 nL) was then added. To
this mxture was added '
6- fl uor o- 3- ( 2-f 1 uar o- phenyl ) - 2- net hyl - 34 qui nazol i n-4-one (0.108 g, 0.39

ol ), aceyposasimdride (0.111 nl, 1.18 nmol), and PCT/IB98/00150
2-di net hyl am nonet hyl t hi azol e- 4- - carboxal dehyde (0.280 g, 1.18 mmol 'in
4 nmL of dioxane). The reaction was refl uxed for four days, at which

tine it was cool ed to anbient tenperaturegzand diluted with 20 water.
Sodi um car bonat e was added until the m xture was basic. The m xture was
repeatedly extracted with chloroform The chlorof ormextracts were conbi ned

to form a chloroform | ayer whi clp g@i,;amﬁtyqd w th aqueous bisulfite,

wat er and brine and f|naIIy' rred over SOdI umsulfate and
concentrated to y2he8RNG DL )cf ME iYL with
et her, fllteg#@;mmguﬁngweafford 0 051 g (310/<) of 2- [2 (2 25

di rrethyl am nonet hyl -thi azol -4-yl )-vinyl]-6-fluoro-3-(2-fluoro-phenyl)-3H qu

i nazol i n- 4- one thwovwng@h ogde (0.150 g, 1.1 mmal) was fusedi with ahﬁ&géﬁfm@e NIVR

S g 98 I(-lz déi 1114 l%:roar%d ggﬁ?ﬁlzﬂaiﬁmth a;)%%ngf%]mei melggct}olp \(%,Zsel \gla I_%Igmﬁfl to rétct.iudﬁ J

H), 2.48 (brtoamidgentempesgurebat whiciBting dioxaakys imi.) wak the readetbdf d'lo this mlxture

%5:}&] H[Cer ES]O %%‘Lﬁié& %ggzrgrﬂ %%En%E—ffuL%-z %etﬁ;&ﬁ?—é@ylgﬁo‘;@dp one (0]1%2 g, 0.55

PCT/ | B98/ 001B0l), acetic anhydride (0.156 mL, 1.65 mmol), and 2-meth@thiazole-4-
Preparation 5

3- ( 2- BROVD 3ldehyide (B89 2. (1 B3 BMakmiref digwgne). Jibp.reasien was refluxed
3H QfJI NAfSt!lI :Nﬂdur@\lEnd was then cooleMﬂsﬁb@uStm%&atﬁFﬁ OOhfdftKegreééﬁbﬁgwadlcéoléﬂTm )
was used wt nitrogen n a,roun ottom ask wt an o
flame. The r8 at?'%'ﬁt %‘2’3@”%@*’%& ﬁ?M%%th%Wﬁafu&He resulting raixiyre.was repea IE)ef"y

t enper at ur e, eXatactdti whh tchizeofein®x Ine dombied mﬂsromﬁmaivél@aﬁere%sth%%m watur e
was addedmmé2 grormhgh %9 ) - 6-fl uor o- 2- net hyl - 3H qui nazol i n4- one

0. 55 ARt BYPUERE0eSHE SUlete and Baanpenaiad to yield a dark

2- et hyl t hi aré@id@t—z‘1 This reSidhd Wael teleiands \Kngw gﬁrgr Qﬂteilecﬁénmled't@ a?fqu-Oolfm g
di oxane),  The reactlon was refl uxed 10 hours, and was then coo

‘anbi ent  12np@RRRHE-2- @'R‘ép'ﬂW')r%ﬂf&fﬁ?n[zr@d“%fbwﬁb@m'-4-y|)-b/t§l)'&1$bi-@nmazolln-4-

tenperat ure gle ¥asarfsbidt €d With water. The resulting mxture was repeatedly
extracted with chloroform The conbi ned chlorof orm ] ayers were washed with

wat er and br Melingtppint: 233-334 dvidNMRed) 1e88-d A0, ﬂdﬂh 78(di Bent5 Hz, 1H),
concentrate _ a e e \Rs t d th
ether, fil t?rgg ﬂé’?\%kﬂr?e ’t7|35a7 ?3 %l—?t‘i?%-ﬁh%ﬂrﬁ §H§’U?2 H-IS éjé@toe“' o
(52% [ er r] B-12Hgr bhb-phé 413 Hp AnaWs)cegctplate(alemﬁgoH“BnﬁN;D@ch 58,01 C, 6832 ] - 3

;guggi[zgrlrfﬁ 31!9"\/& ?err c'7‘}@]6 @‘0%3 67 H ?19I3-I)N gfngw.(s\lciflgg:pggn}—lz, 1H), :
7.77-7.75 (m 2 H), 755753(m 2Iﬂ_gMn___538(m-2H), 7.21 (s, 1 H),
6.60 (d, J = 3-(2-CHLORO-PHENYL)-2-[2-(2-METHYL-THIAZOL -4-YL )-VINYL]-3H-
QUINAZOLIN-4-ONE
| Anhydrous zinc chioride (0.136 g, 1.0 mmol) was fused with a nitrogen purge

25 in around bottom flask with an open flame. The reaction vessel was allowed to return

to ambient temperature, at which time dioxane (10 mL) was then added. To this
mixture was added 3-(2-chloro-phenyl)-2-methyl-3H-quinazolin-4-one (0.135 g, 0.50
mmol), acetic anhydride (0.141 mL, 1.5 mmol), and 2-methylthiazole-4-carboxaldehyde
(0.191 g, 1.5 mmol). The reaction was refluxed for 3 hours, and was then allowed to
30 cool to ambient temperature. Once the reaction had cooled to abient temperature it
was diluted with water. The resulting mixture was repeatedly extracted with chloroform.
The combined chloroform layers were wéshed with water and brine, dried over sodium

sulfate and then concentrated to yield a waxy tan solid. This residue was triturated with



15 Hz, 1 H), 2.61 (s, 3 H. Analysis calculated for Cerr]Herr]BrFNerr] OS
0.5 Herr]O C, 53.22; 20 H, 3.10; N, 9.31. Found: C, 53.07; H 2.93; N,

9. 25. ' Preparation 55

3-(2 -CHLORO -P HENYL) 2-[2-(2-M ETHYL- THI AZOL- 4- YL) - VI NYL] - 3H

QUI NAZOL| W@ 98p§173 Anhydrous zinc chloride (0.136P§TIBISMORS00] ).
was fused with a nitrogen purge 25 in a round bottomflask with an open
flame. The reaction vessel was allowed to return to anbi ent

t enperature, at which tine dioxane (10 n®4- was then added. To this

m xture was added 3-(2-chl oro-phenyl)-2-net hyl - 3H qui nazol i n-4-one (0.135
g, 0.50 nml ), acetic anhydride (0.14 1 nL, 1.5 mmol), and

2- net hyl t hi aths¥, eﬁ"@r@ham;ié&djt@mﬁmd 0.139 g (7339 pf §;(2xhBropbedyl)-2+i2(2-methyl-on
was refl uxe r to 30 cool to anbient

t enper at ur eg‘%ym 'WW‘@% dagggl%ldllaﬁo abient tenperature it was
diluted with wat Meltlrimp;ointeémQ-QEm"gCthMﬁﬁ@m@ d epl@tizdl ) ex 81 dated 18iHzh

chl orof orm %ﬁ)l f ¢ er and
brine, dri ea '-(Ij)ver-i W‘@B‘: ng% o] ?ﬁg fsé,\ﬁ'éehw gﬂ( %%@ waxy
tan soli & Jhw 45rH=si UHd, 283 (5 BtH)r alealysis thlculated for ConA\{D:I&gIDS&]j&-IZO C.
PCT/I898/00§3& . . 0.82. E . . "N 10.55
ether, filt&i&y dhad-qfrNodO8 F9By © L83 3raN.o10-55-
3;](2-c|hl orol-phenyll) 2-[2-(2-net hyI Preparation 56-68

t hi azol -4 Vi 3H qui,nazgl.in-4-one a | ti
boi nt - 210" 221" CTMRIGRARAHS B GRPIE 3 wee EndtegbyfgsseRligtf the nge(&ioceﬂuresla
1H, 7.78 éﬂémﬁhﬂé)dePFéi)a(‘dﬂonBﬂ'Bs 7 48 (m 3 H, 7.38 (m 1H, 721 (S

ng

1H), 6.63( ulated for
Cerr]H err]0.5 H[err] C 87; N, 10. g§2.
Found: €9 6}, 2N 5o ke R ]Ph%cal_baé‘
Preparat i on 56- 68| The coppounds in Tqbl e 1 were nmade by
| j) —35.

R N e R s
3 5 2giet hyl t hi azol | 4- - met hyl(gaemyela. gwHzli+Bl2[eyr] C
NVR [err] 7§91 y _
(dd, J = 3, (8.3 Y H, - . 7.87 (d,J-15 Hz, 1 H),

- 7.87 (d, J 315 Hz| 1 H), 7.75 (dd, J = 5, 9 Hz, 1 H),
7.75 (dd, Jjj= 5, Hz, 1 H,
7. 49 (dt’ JI= 3, 9 H 1H), 7.49 (dt, J =3, 9 Hz, 1 H),

7.42 (sym m, 3 H), 6.61 (d,
J=15Hz 1H), 260(s, 3
H), 2.09 (s, 3 H).

57 F | 2-methylthiazol-4- | 2-fluorophenyl | mp 228-229°C NMR &

yi 7.91(dd, 4 =3, 8.7 Hz, 1

t H), 7.87 (d, J = 14.7 Hz, 1
H), 7.75(dd, J =5, 9 Hz, 1
H), 7.51 (sym m, 2 H), 7.33
(m, 3H), 7.21 (s, 1 H), 6.73
(d, J = 14.7 Hz, 1 H), 2.61
(s, 3 H).




7.42 (symm 3 H), 6.61 (d,
J =15 Hz, 1H), 2.60 (s, 3

H, 2.09 (s, 3 H). 57 F  2-nmethyl t'hi.azol -4- 2-fl uorophenyl
np 228-22 Wgﬁj% yl PCT/IB98/00150
7.91 (dd,%go: , 8.7 Hz, 1

H, 7.87 (d, J = 14.7 Hz, 1

H, 7.75 (dd, J =5, 9 Hz, 1 -55-

H, 7.51 (symm 2 H), 7.33

(m 3H, 7.21 (s, 1H), 6.73

(d, J = 14. 4 m—— = ]
(s, 3 H. R38173 7 R, Physical Data

PCT/ 1 B98/ 00 ' - 55- Pr ep
R R2 Rerr] Physical Data - B
8 d : iazofal"e] Hyha |B[J TP k) $o5- 966+ '}1@

" IzRdthihiaz @gﬁr terwy‘] ':ﬁ]pi.4 Vg é;' E@é

7.9 (d, J : 8.25 (t, J=1.4 Hz, 1 H),

7.71 (s, 1 . T 5, 1 H), -

743 (symmi 3 H | 7.B0 (m | 79, J=15Hz, 1 H),

2 H, 6.62 (id, J 3 15 Hz, 1 ' 7.71 (s, 1 H), 7.70 (s, 1 H),

H, 2.61 (s} 3 H, 2.10 (s, 3

H) | 5 B b-dinethylamino]  2-chl or ot/ ISR 240 'Zs??d"Nr\% 6
met hyl t hi azql - 4-yl 7.91 (m 1HR HY 632 (d],J I15Hz, 1

15 Hz, 1 A 7.77{(dd] J = '

5 9 Hz. 'il) 7. 6(2 (h 1 . H), 2.61 (s, 3 H), 2.10 (s_,3

H, 7.50 (m§ 3 H,| 7.87 (m H).

2 H, 6.59 ( J 3 151Hz 1 -

H, 3.76 (brjl 89 2 |H, | 2-diRethylamino- | 2-chloropheny! | mp 190-192°C NMR &

(br s, 6 H). 60 "F ° 2-net hyl oxazol - 4- 2-chl orophenyl np 23§C
NVR 6 7.90 methylthiazol-4-yl 791 (m, 1RH),789(d, J=

15 Hz, 1 H), 7.77 (dd, J =
5,9 Hz, 1 H), 7.62 (m, 1
H), 7.50 (m, 3 H), 7.37 (m,
2 H), 6.59 (d, J = 15 Hz, 1
H), 3.76 (br s, 2 H), 2.38

| (brs, 6 H).

60 F | 2-methyloxazol-4- | 2-chlorophenyl | mp 237°C NMR & 7.90

yl | (dd, J = 3, 8.3 Hz, 1 H),
7.78 (d, d = 15 Hz, 1 H),
7.74 (dd, J =4.8, 9 Hz, 1
H), 7.62 (m, 2 H), 7.50 (m,
3 H), 7.36 (m, 1 H), 6.44 (d,
J=15Hz, 1 H), 238 (s, 3
H).

Analysis calculated for
CyoH1sCIFN,0,¢0.25 H,O:
C, 62.26; H, 3.50; N, 10.89.
Found: C, 61.94; H, 3.46;
N, 10.74. '




$

yl (dd, J =3, 8.3 Hz, 1 H,
7.78 (d, J = 15 Hz, 1 H),
7.74 (dd, J = 4.8, 9 Hz, 1
H, 7.62 8vm 2 , 7.50 (m
3 H, 7.380RBRY{T}Y) 644 (d, PCT/IB98/00150
J =15 Hz, 1 H), 2.38 (s, 3
H) . Anal ysi s
cal cul ated for -56-
CerrJ]Herr]AFNerr](err][err]0.25 H20:
C, 62.26; H X 0.8 _ -
Found: C, A6, . . _
N, 10.74. Ba/ 38173 R, Physical Data '
PCT/ 1 B98/ 0150 - 56- Prep
R R2 Rerr] PhyETcal_Dara
61 F [[2het HyT ok Z2Bethyloxazoids | T@rﬂ}fﬂﬁ%‘mﬂnyi THP232-233C NMRC SR
yl yl 7.90 (dd, | .66 @d, $=2%,1d% HE, 1
H, 7.81 ( J =15 Hz, 1 H),.
7.77 (m 1fH, 7.65 (s, 1H), H), 7.81 (d, J = 15 Hz, 1 H),
7.24 (m 3 6.57 {d, J (m. 1 H). 7.65 (s, TH),
15 Hz, 1 HJ, 2.39 (s] 3 H.. 6@ F  thiagdl572Z.97 (m, 2 H), 7.37- “
. 2-chl orophgnyl np 219-220[err]C NMR 6 -
8.13-8.08 (0. J 4 15|rz. 1 7.24 (m, 3 H), 6.57 (d, J
H, 7.93 (gqd, J 4 3,]8.3 Hz, 15 Hz, 1 H), 2.38 (s, 3 H).
1 H. 7.84-F—0—m—p—H)-
7.67-7.64 (Jms21 HF *;.tlﬁizol-z-yt 2-chlorophenyl | mp 219-220°C NMR 6
7.48 (m 3 , 7.140-7.35 (m ~
2 H), 6.68f(d J| 145 e, 1 8.13-8.08 (d, J = 15 Hz, 1
cul | H), 7.93 (dd, J ABab\sHs, |
calculated jf or 1 H), 7.84-7.78 (m, 2 H),
7.67-7.64 {m, 1 H), 7.57-
7.48 (m, 3 H), 7.40-7.35 (m,
2 H), 6.68(d, J=15Hz, 1
H).
Analysis calculated for
C4H;:CIFN,OS: C, 59.53;
H, 2.87; N, 10.97. Found:
C, 59.33; H, 2.91; N, 10.91.
63 F | 4-methylthiazol-2- | 2-chlorophenyl | mp 192-193°C NMR § .
g yl | 8.05-8.01(d, J=15Hz, 1 |
H), 7.92 (dd, J = 3, 8.3 Hz,
1H),778(dd, J=48,9
Hz, 1 H), 7.65-7.62 (m, 1
H), 7.54-7.49 (m, 3 H),
7.38-7.36 (m, 1 H), 6.88 (s,
1 H), 6.57 (d, J=15 Hz, 1
H), 2.4Q (s, 3 H).




CerrJ]Herr]CFNerr]OCs: C, 59.53;

H 2.87; N, 10.97. Found:

C, 59.33; H 2.91; N, 10.91. 63 F  4-nethylthiazol -

2- chl or opRedyszs1h® 192- 193C NWR 6 yl

8.05-8.01 (d, J = 15 Hz, 1 PCT/BI8/00150
H, 7.92 (dd, J = 3, 8.3 Hz,
1 H, 7.78 (dd, J = 4.8, 9
Hz, 1 H), 7.65-7.62 (m 1
H, 7.54-7.49 (m 3 H),

7.38-7. 36 ( ;ﬁrﬁ&ég* = =
F RS 1 Physical Data '
' _57-

1 H), 6.57 ,

H, 2.40 (s WO 98/ 38173
PCT/ | B98/ 00350 3
Prep R E |45 5! g{iﬁ’éa
3 64 5| _ 2 2P hﬁ'éyny "‘F’ng*%@% errfc g 6
di met hyl t hi yl | dimethylthiazol-2-y¥ 197 (d, J = 15717 (d1J19 15 Hz, 1 H),
7.91 (dd, J .3 Hz, 1 -
M 7.75 (d 5 b 1 7.91 (dd, J =3, 8.3 Hz, 1
H, 7.62 (m| 1 H, 7.0 (m : H), 7.75(dd, J = 5, 9 Hz, 1
3 H, 7.36 ({m ), .42 (d,
J = 15 Hz, . 32| (s, 3 _ H), 7.62 (m, 1 H), 7.50 (m,
'H),|2.28 (sl, I e 3 H), 7.36 (m, 1 H), 7.42 (d,
Anal ysi s calfcu at ¢ Dr _
Cerr]HerrfCIFN @rr]|S.O5 Herr]O |C, J=15Hz, 1 H), 2.32 (s, 3
59.93; H, 3.]83; 9. P8. H), 2.28 (s, 3 H).
Found: C, 59.82; K. 3} 56; .
N, 9.60. F  thiazol-2-yl 2- br pAGENEISFRlcUed fy] er r] [
NVR [err] 810 (d, C,H,sCIFN, S¢0.5 H,O: C,
J = 15 Hz, .94} (dd, J .
(m 3 H, 7 34 (n 5 | Found: C, 59.82; H, 3.56;
| N, 9.60.
65 F | thiazol-2-yl 2-bromophenyl | mp 236°C NMR & 8.10 (d,
J =15 Hz, 1 H), 7.94 (dd, J
=3, 8.3 Hz, 1H), 7.83-7.78
(m, 3 H), 7.58-7.34 (m, 5
it _ H), 6.66 (d, J = 15 Hz, 1 H).
Analysis calculated for
C,oH,BrFN,0S: C, 53.28;
H, 2.57; N, 9.82. Found:
C, 53.06; H, 2.37; N, 9.76.




H, 6.66 (d, J 15 Hz, 1 H).
Anal ysi s cal cul ated for
Cerr]Herr]BrFNerr]Os: C, 53.28;

Herr] 2.57; Nerr] 9.82. Found: _
C, 53.06; WD9838173 N 9. 76. WO 98/ 38173 PCT/IB98/00150
PCT/ 1 B98/ 00150 - 58- Prep
R Rerr] Physi cal Data 3
66 - F 4-methylthiazol-2- 2- bronopissayl np 205C NWMR [err] 8.03 (d,
yl J = 15Hz, 1 H), 7.92 (dd, J
=2.5 8Hz, 1 H, 7.81-7.75
(m 2 H, 7.
H, 7.43 (t| 1 H), R, Physical Data
7.37 (d, J '
6.87 (s, 1 — =
15 Hz, 1 H), 4-méthylthiazol-2- | 2-bromophenyl | mp 205°C NMR &6 8.03 (d,
Anal ysi s caljjcul at ¢ - :
Clerr]H err}iBr FN ¢ C, 54.19; J=15Hz, 1 H), 7.92 (dd, J
H 3.18; N, [9. : ' = 2.5, 8 Hz, 1 H), 7.81-7.75
C, 54.05; Hy 2.70; N.|9.63. 67 F 4- met hzll t£|| azol - 2-
2-met hyl pheflyl  nmp 19B-199[ err] C NVR|[err] m, 2 H), 7.56-1,48 (m, 2
8.02 (d, J # 15 H4, 1 , : H), 7.43 (t, J =7.7 Hz, 1 H),
7.92 (dd, J 3, 3.5 Hz, 1 _
H), 7. 77 (d(, J = 5, 0 HZ, 1 737(d,J—76HZ,1H),
H, 7.53-7.83 (m 4 H, 7.17 6.87 (s, 1H),6.54(d, J=
(d, J = 7.5fHz, 1|H),{6.86
(s, 1 H, 656 (d| J E 15 Hz, 15 Hz, 1 H), 2.40 (s, 3 H).
1H, 2.40 (s, 3 i), R.09 (s, Analysis calculated f
3H). %{8 F | 4-methylthiazo|-2-  2-f1 uok ophényl P 200C NM
[ er r] 8. 02 d, J y ConnBrFNsOS: C, 5419. =
15 Hz, 1 H )| 7.91|(dd} J = H 3.18 N 9.4 .,
3 83H, | H. 1.77dd 2 , 3.18; N, 9.48. Found:
C, 54.05; H, 2.70; N,;9.63.
67 F | 4-methylthiazol-2- 2-methylphenyl | mp 198-198°C NMR &
yl 8.02 (d, J = 15 Hz, 1 H),
7.92 (dd, J = 3, 8.5 Hz, 1
H), 7.77 (dd, J = 5, 9 Hz, 1
H), 7.53-7.23 (m, 4 H), 7.17
(d, J=7.5Hz, 1 H), 6.86
(s, 1 H), 6.56 (d, J = 15 Hz,
1 H), 2.40 (s, 3 H), 2.09 (s,
3H).
68 F | 4-methylthiazol-2- | 2-fluorophenyl mp 219°C NMR 6 8.02 (d, J
yl =15Hz,1H),7.91(dd, J =
3,83 Hz, 1H),7.77 (dd, J
= 5, 9 Hz, 1 H), 7.54-7.48
(m, 2 H), 7.37-7.30 (m, 4
H), 6.89 (s, 1 H), 6.70 (d,
J=15Hz, 1 H), 240 (s, 3
H).




5 9 Hz, 1 H), 7.54-7.48

— I

m 2 H, 7.37-7.30 (m 4

H, 6.89 (s, 1 H, 6.70 (d,

J=15 Hz, 0 (s, 3 :

vy %%@%7% 0.5 PCT/IB9S/00150

PCT/ 1 B98/ 00150 . - 59-

Preparati on 69 2- DI METHYLAMAN THYLTHI AZOLE- 4- CARBOXALDEHYDE
To a slurry of 2-dinmethyl am not hi oacet am de hydrochloride (7.7 g, 50 nmol)

I n et hanol (100 nL) was added. ethyl bronopyruvate (6.3 nlL). The m xture
was refluxed 5 6 h and then cool edpﬁ:g Fpgg@ kgmperature. Mre et hyl
bronopyruvate (3.2 nL for a t ot ) was added and the

reacti on was refl ux@giM LA ]

BINOMEBETE HIAZOLE-4-CARBOXAIDMEHYDE anbi ent
t enperature and cpdﬂgg%@?btfgg%@gﬁﬁﬂqﬁggﬁ rcg

Z N7 2k
. si dye -

partitioned between®wa Paiﬂég‘ﬂk’%'&gﬂ'?"?%({129138\%@?'" _
addi ti on of ettdriod (106 mkpwasraddecdethgt ErombpgruphiRs@s3 me). eTisepmmealglbs’vt@duiéhe
aqueous yer s extracted with ethyl gcetate , The conbin or.gani c
hase wad vdshana HeR <8kttt taimie ke, MBI At brRgRIRVAle G2 MaBidim
sul fat e and terah6ETS hrith&ly wia® adtié® z8daRe reactioA R refited T BitSmBHd. YRS nitktlid | €d
by flash chrona}itgﬁrsgphy on _Si & i ca [ proceeded_as

| 120 . El ut
P91l ong: S0ES, RaSIER 16 PR sRraBHD aF0 canseaiaied Slomdveeh ERRSGS,  The

chl orof orm (g&idid wadl partitidriédBetwden Waled P &hyPhct4t8Yand brought to pH 10 with
2-di met hyl am nonet hyl t hi azol e- 15 4-carboxylate as a clear yellow oil

whi ch had: NgRIoSqtjsold gotasgiumcarbanateiThe phages we@separateécﬁn%Jhe aguepus 2
H . 3. 731d S layeriWas ektrdBtedSwittfethl acktald. The cdmbinéd'dfgani phaseWpss \_ﬁi%éi?di Vith

was suitable for use without further purificatiaon. m Xt ure
of 1ithium V3R AdGPAelrthae itwassdded over sadiin spifete @adgsngentrated to afford an

tet rahydr of uraRe (HOCrHE- bil Was p@&siRAby flash ch il i
et hyl 2- di methyl am honet hyl thrazol e aar fecyPooterly on glica gel (120 9 Elufon |

40 niL of t etRraesasiest 2y falpwer Glomeshanadd chpreform n2ithmdi fraginar 0% methiamokf nal
t enperat ur e @fiosiohfACrs M€ nif? %F 1617 gs(ﬁ ?ldie‘%?gmf e?thyltztﬂiﬁl& B%H{hgnﬁiéﬂﬂ&- fo

'
90 min. The reactioh was car Ty quenc saturated agqueods ammoni um
chl ori del§ 30t-parpoxyiate asa glear meflayy aiy whichrhagd: WMR o1 i8:07% @, ¥5= hidrHzrdHY, i4.32r ed
t hr ough cegld I - | et by cetat T .
orae waddedanh iz, 2. RS 02 ME 22800 B, WAL S 37 HRCS ), Prne Pteria
Concent r at i omasuitabile fayrugarwithogbfumthieo pudficatiod. 2 g (62%

of
2 e e nomo oA HRRR MGt B %1 Sl g
H) . The tetrabydrofuramid €0 od ¢ @asaddenl th il Brdirhethylpmindmethyithiazole-4-carboxylate A
sol ut i onyg @&l ES YR ROA e i BN GHSTS <hebtl 368} So i P ar
internal temperature of 5-10°C. The mixture was stirred at this temperature range for
90 min. The reaction was carefully quenched with saturated aqueous ammonium -
chloride (30 mL). The resuiting gray slurry was stirred 15 min and filtered through
celite. The pad was well washed with ethyl acetate. The filtrate was washed with brine
25 and dried over sodium sulfate. Concentration of this organic solution gave 4.2 g (62%)
of 2-dimethylaminomethyl-4-hydroxymethylthiazole as an amber oil which had NMR
6 712 (s, 1 H), 471 (s, 2 H), 3.73 (s, 2 H), 2.50 (br s, 1 H), 2.32 (s, 6 H). The
material was used without further purification.
A solution of 2-dimethylaminomethyi-4-hydroxymethylthiazole (4.2 g, 27.3 mmol)
30 in methyléne chloride (200 mL) was treated with Dess-Martin reagent (14.5 g, 34.1
mmol). The mixture was stirred at ambient temperature 24 h. Additional Dess-Martin
reagent (2.9 g) was added and the mixture was stirred 4 h more. The reaction was

quenched by addition of saturated aqueous sodium thiosulfate (100 mL) and the pH of



30 in methylene chloride (200 nL) was treated with Dess-Martin reagent
(14.5 g, 34.1 nmmol ). The m xture was stirred at anbient tenperature 24
h. Additional Dess-Martin . reagent (2.9 g) was added and the m xture
was stirred 4 h nore. The reaction was quenched by addition of

sat ur at ed Y9333 sodi um t hi osul fate (100 nL) and the pH of PCT/IB98/200150 \\O
98/ 38173 _ :

PCT/ 1 B98/ 00150 - 60- t he
resulting mxture was adjusted to 10 by #fditi on of solid potassium
carbonate. The two phase m xture was filtered. The phases were
separated fromthe filtrate and the aqueous | ayer was extracted with
net hyl ene chh®restingTmixtuse meis reivstaditand by ladgition whsolid potassiume dambohateb rThee,

dried over [ ; n t Ll ow splid 5
Thi o sol 10 g HhEes il Ewag Milored He BsER wiebs Serdfbealf (AP Mndl 2d g™y
el uting firgaqueous layer Wagexteactedwith hetgleme)chiaride t Tleecadbined begaic layer was
hi f I ' . Fracti 51-8 re conbi ned
and_concent L SEbng, Bed 6% 5pAl qutpte. o BRigeBfpedto Aotz feigmisale
triturateéd Whihis@dwvas higifiedbydlasiociubarategraphypors silicalgel@s0 x 880 Wesh diting first
filtration. JFhe fil}rat concentrated to yield 2.6 62% of i
2 di ot hyl ad STAtrRi a8 i S88IHERZ% ithaed) AblRytrema dollcyi E5 mtgactons.
NNRd[ err] 9.F8ctioms 513&8() _,weﬁe tdmbined #nﬂ)conaer?ﬁatéds to Rav 2.9%9 3ba silky §eliBw oilhi s
roduct was. use t hopt . er. purjfication. i
E,r epar at i on 'E}'Bs oil \Was triturated wntLuéc}% ethgrgg*\@lpﬁa&m@ﬁa_ solishwaepramores iy 15
Ethyl 2- met Hittailoaz Giherfitrate QaisleoKydratate dRSyidld QM6 (BRSO dinethyldnihbfethy-
pub! [ shef% . &rpcedgre éHet er oc%/clfs 1976, 4, 1688_). To "an
ambi ent 1 &nIRPZPEFEC P’Cﬁ' IWIgrast y§¥ove Olet hyl oxaxol i ne- 4- car boxyl at e
(6.28 g, 40 mol ) NMRb&FQZ.w(h,(13%98“@(5%%)@%§¢8390289P%35@ Gti-i)Pni*h‘?se%ringug'tl 9,

44 nmol ) and then copper (l]) acetate nol).” To t
m xture was epchyyithqut furtharipugfieationper benzoate (11.4 ni, 60 mmol)

dropwi se over 15 min and the reacti Opreparatidf@ged slightly to the touch.
The bl ack m xture was refl uxeq_ 24 h, —cooled to anbi ent t enperature and
OL o AL

filtered through a celite4¥48 iF NtBia A = was washed

Wi th aquemus am@hvm-ﬁﬁhlﬂidx‘gﬁelinegsfb%Qtet?ﬁés'}ﬁep%fgg Qc&&rd?gg?? ﬁeg)gfgg%"eg ash

sodi um sul fate  and concentrate tan resi was
chr omat ogr apgtigcestvre sHetgrogyeles JO76( 4016P8)el uting with 40% et hyl acetate |

hexane. After a 1'p@amar{.tﬁéﬁrtﬁgvpaeﬁa3ure solutiln & &ﬁ)‘}liﬂﬁlﬁ*l%ﬂrxgx&f?\lel-ﬁ%rggxgmﬁs9%

Fractions 11-22 were co ecte concentrated to a
of ethyl 2-rEt28y9.04arunel) in banzaney(380anblswas pdtedwopper (Hhbromideds.3NR 44

6171, 2,04 Ghmob &80 2k el b 1 i, o e o i hooch = 7

20 tertiary butyl perbenzoate (11.4 mL, 60 mmol) dropwise over 15 min and the reaction
warmed slightly to the touch. The black mixture was refluxed 24 h, cooled to ambient
temperature and filtered through a celite pad (ether rinse). The filtrate Was washed
with aqueous ammonium chloride, .water and brine, then it was dried over sodium
sulfate and concentrated. The tan residue was purified by flash chromatography on

25 silica Qel (80 g) eluting with 40% ethy! acetate / hexane. After a 100 mL forerun, 20
mL fractions were collected. Fractions 11-22 were collected and concentrated to afford
4.27 g (69%) of ethyl 2-methyloxazole-4-carboxylate as a yellow oil which had: NMR
6 8.04 (s, 1 H), 432 (q, J=7 Hz, 2 H), 246 (s, 3 H), 1.33 (t, J =7 Hz, 3 H). This
material was used withéut further puriﬁcation.

30 - A solution of ethyl 2-methyloxazole-4-carboxylate (0.31 g, 2.0 mmol) in
tetrahydrofuran (5 mL) was chilled to -65°C and disobutylaluminum hydride (4.1 mL of
a-1 N solution in toluene, 4.1 mmol) was added dropwise over 15 min. The solution

was allowed to warm to ambient temperature and stir 15 min. The reaction was chilled



30 A solution of ethyl 2-nethyl oxazol e-4-carboxylate (0.31 g, 2.0

nmol ) in tetrahydrofuran (5 nL) was chilled to -65[err]C and

di sobutyl al um num hydride (4.1 nL of a 1l N solution in toluene,

mol ) was opwi se over 15 min. The solution rgﬁﬁﬂ warm
to anbi ent ggrr%sé?%ture and stir 15 mn. The reaction was Chl# mts :

WD 98/ 38173 _
PCT/ 1 B98/ 00150 -61- to
5[err] C and carefully quenched by addltlgﬂ of methanol (2 nmL). The reaction
m xture was returned to anbient tenperature and water (0.18 nL) was

min. then o o ar sorsi dUnchei? bl ehoR or Hemati T A e SRR mbdias

concent r at edrasmetuarezbto apmdanmteihpentaltweoeirm mater (051 Sahﬂ.()rwhsOa&’déii @!léﬂé&@byof

?s hy(i” IC—)B(y mtﬁu?w?{luogae)ﬁﬁea)z O'énemlxtgr 4\fa? 5 rrgd \Qﬁ Bfn ﬁleygvlth\gmp@nesmmS

A S(ﬁ| Iut i on giifefe Eyd Iﬁ_nm}elﬂtetzﬁw ﬁl@at&aﬁiwbmmgbtéd( ghd/ QZ@tIK:/:geS Qvnmmildrofd?m to-
met en i te ss-Martip reagent
g, 2)6 97gm’rﬁﬁf‘3r d%ﬁ? Pq%r(%%)d’? 4m—y)dr°2‘¥"1? h @%?ﬁﬁ? Qﬁfe?\‘E‘H*é'Hh 89d :M@Rt i on

of saturateg aqaqeuas rgodlsar(utmbcesukfam 3@1 (8ne, sH)r2.ad (§03 Pyn. The m xture

was filtered. Th tra S re tedly extracted wt met hyl ene
chloride. The co ° igng ‘SQ\A@@XY'B - gunst MQW%QW%&%@F@B'%Q&U

bi car bonat ecKibMée 5 mWPTNQé traa@dbmrmessmgnw 18396t (BWQWmﬂ{di)%oOé{ﬁ
sodi um sul fate nd concentrated to a oily white solid. Thi's resi ue

was trituragéh- \;ﬁhpﬂe@gw@rwwenched by peidifiag of qa{grqtq?q aquacus\sadiupbihicsyifatet ed
to afford O ght
Vel Low s1gl | 3:5%&'"?3& $9¥in.of h@m%r@%é?%é F&E The fﬁéate%ﬁ@ﬁ%t@@l@%qﬁagéggv%\

H) . methylene chlonde The combined organi BYEWag wgﬁwe;cﬂw@vsaturated aqueousThe
conmpounds o r

compounds fB greb%g@g&weeg m%eran%nws FhBoREUHiEHh 4% RS AR BB G"?‘%”?EBLE
3 and quncentratepAQ: aaiewhite solid. This residue wasNNRr@etiawith ether and

T vor S 2! Ryl Eaicefiratea 16t 814 (U] ofa bty hzoles

f I uor o- 38 quarrbaxaibehydb @snellght yellowpid whiohhd2NMR)§ 97881, 4 H), 8.15 (s, 1 H),

7. 56 (4H, - 7. 66
(1H rr§ , P2 &3 (2 |
m, 7.90 - 7.98 (2H, r’r) Preparation 74-87

The compounds of Preparations 71 - 87 were prepared by analogous methods

to those of Preparation 1.

20 TABLE 3
Pr IUPAC name _ NMR Data
71 3-(2-Chioro-phenyl)-2-[2-(6- (CDCl,) 6 6.41 (1H, t,
diﬂuoromethyl-pyridin-2-yl)-vinyl]-6- -1 J=45), 6.92 (1H, d, J=15),
fluoro-3H-quinazolin-4-one 7.37 - 7.40 (2H, m), 7.43 -

7. 56 (4H, m), 7.60 - 7.66
(1H, m), 7.73 - 7.82 (2H,
m), 7.90 - 7.98 (2H, m).
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72 3-(2- Chl or o- phenyl ) - 6-f | uor o- 2- [ 2- (CDC [err]) [err] 3.50 (3H,
s), 6.53 (6 t hoxy- pyridin-2-yl)-vinyl]-3H (1H, d,
J=12), 6. ABO(98R8173, qui nazol i n- 4-one PCT/IB98/00150
J=12), 6.88 (1H, d, J=15),

7.30 - 7.48 (4H, m, 7.51 -

7.55 (1H, m, 7.69 - 7.74 62-

(2H, m, 7.86 (1H d, J=12). 73

2-{2-[3-(2-Chl oro- phenyl)-6-fl uoro- (CDCI[err]) [err] 246(3H s), 7.11
4- oxo0- 3, 4-d@ hydro-qu I n-2-

vi nyl } - 6- hyﬁ% Jq’ﬁéﬁ%'f’m @¥enly')6¥®fw2 18y " 1GRCL § 380 (BJ:Hs) 6.53

m, 7.46 - I7.64 (4H, | (-methoxy-pyridin-2-yl)-vinyl}-3H- 1H, d, J=12), 6.78 (1H, d
775 (1h 3210) . 8ae -ypy yh)-vinyl]- ( ) (1H, d,
7.98 (2H, . 8.22 (:_fq'unrmzohn-4-one J=12), 6.88 (1H, d, J=15),
J=15). 74 3- (2-Chl or o- phenyl ) - 2- 3506 748 4 {:DCII[err])
lerr] 1.23l(6H t, J47), di et hy (@n, m), 7.5
met hyl - pyrildi n- 2-yl ) - 3.01 (2H, broad s), 3. )@55(‘”" m), 7.69 - 7.74
vinyl ] - 6-flfluor o- 3H q4i nazol i n- 4- one (2H, bropg,$) d
of d,"3=14]17). 6.24 (2H or)m), 7.88 413, 1)
s), 6.88 (IH, d 7039 :
.. 4 (R drg 9=13)a o330 Chioro-phenyl)-6-fluoro- | (CDCL) 62.46 (3H, ), 7.11 |
(3H, m, 7. 62 7. 65 ( 1H-ox9-3,4-dihydro-quinazolin-2-yl]- (1H, d, J=10), 7.23-7.25
7.74-7.83 (eH, m, 7.94 e .
(1H, d, J=15), 7.95( ]Hny}ye-methyl-nicotinopiirile 3t (B1.AR) 938 pRERYITL 2- [[b- (6-
(CDCI[err]) [err] 1.26 (3H t, J=8), m)746 7.64 (4H, m),
et hyl am noret hyl - pyrildi n-2-yl) - 2.72 (3H, )7 (2H,
vi nyl ] - 6- f l{uor o- 3H qyi nazol i n- 4- one broad s) 4753@”( EHJ o283 -
s), 7.12 - §7.21 (1H, |m, 7.32 7.98 (2H, m), 8.22 (1H, d,
- 7.38 (1H}j nD, 7.44(- 7.68
(4H, m, 7.J80 - 7.90|(2H, J=15).
m, 7.93 - IBTO3(2H M~ ' -
74 3-(2-Chloro-phenyl)-2-[2-(6- (CDCly ) 6 1.23 (6H, t, J=7),
diethylamino methyl-pyridin-2-yl)- 3.01 (2H, broad s), 3.09
vinyl}-6-fluoro-3H-quinazolin-4-one (2H, broad s), 4.22 (2H, d
of d, J=14, 17), 6.26 (2H,
s), 6.88 (1H, d, J=15), 7.36-
7.41 (3H, m), 7.47-7.56
(3H, m), 7.62-7.65 (1H, m),
7.74-7.83 (2H, m), 7.94
(1H, d, J=15), 7.95(1H, m).
t 75 3-(2-Chloro-phenyl)-2-[2-(6-

ethylaminomethyl-pyridin-2-yl)-
vinyl]-6-fluoro-3H-quinazolin-4-one

(CDCly) 6 1.26 (3H, t, J=8),
2.72 (3H, s), 3.08 (2H,
broad s), 4.35 (2H, broad
s), 7.12 - 7.21 (1H, m), 7.32
-7.38 (1H, m0, 7.44 - 7.68
(4H, m), 7.80 - 7.90 (2H,
m), 7.93 - 8.03 (2H, m).
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76 2-{2-[3-(2-Chl oro-phenyl)-6-fl uoro- (CDA [err]) [err] 244(3H.
S), 2.70 wo 9838173 4- oxo- 3, 4-di hydr o- qui nazol i n-2-yl ] pep 98/ 1

(2H, m, 3.10 - 3.44 et hyl } - 6- met hyl - nlcotlnon

(2H, m, 7.09 - 7.12 (1H,

m, 7.55 - 7.77 (6H, m, : 63-

8.04 - 8.09 (1H m. 77 3-%2-Chloro-phenyl)-6-fluoro-2-(2-
(CDO [err]) [err] 2.80 - 2.98 (2H,

pyri m di n- Fyt=—ethyt—3Heutrazen A—3—36 3—60-—(2H )

4- one 76 2-{2-[3-(2- Chloro-phenyl)-'ﬁ-ﬂlﬂ:re- QBDCﬂaM,«s 74 (§H35) 2.70

(7'2ﬁ,8 ET;‘H B 730 ﬁ:?)?’oﬁ? 4-dihydro-quinazolin-2yll- | - 2.91 (2H, m), 3.10 - 3.44

8.54 - 8 6 (1 H, d) ] ethyl}-6-methyl®icotinonitrile ( 2- Chl} qeR; hyenvb)--612 (Her o- 4- [ 2-

(Chd [err] ) [err] 2.45 (3H s), 6.94

(4-met hyl - gyrimidin-2-yl)-vinyl]- (1H, m, TMB73H: 7d7 GH19)),
3H qui nazolji n- 4- one 7.37 - 7404 1B.09hH, my*2 -
7.57 (3H, 759 -17 62 _

m, 7.86 - [8.00 (2H,
8.44 (1H, : Py'ﬂg"dm'z'yl'eBW()'zal'GhlJtBEDOIpherpy’h)) 334 2360,(@H, m),
CDA 3) 6 .40 (6H, $ -

((ji methill-p rim'((ji n- 21 ﬁ? Vi nyI] 6-  (1H, s), T.1% 11198 QH. m)q 35 -

(IH m, 7476 -77. 80| Gl -Chioro-phenyl)-6-fluoro-2-(2- (CDCly) 6 2.80 - 2.98 (2H, "

fl uor o- 3H qui nazol i n{4- one 7.37 - T7]4148 UK, m),,7.56 46.63

7.54 (4H, ), 7,60 -|7.64

(1h M. 7J76 - 7.80|(1H (2H, m), 7.84 - 7.88 1H, m),

m, 7.90 - 8.00 (2H |m. 80 8.54 - 8.60 (1H, d).

2-{2- [3_(2_gq_|_g_pg__p_h_enul\_n fl uor o- (CcClerdl) 6 718 - 7,29 (3H

4- oxlo 3,4 j[_hde_BEqu: r:}a(aod:maro?pbériyt)-e-ﬂu&b,z [‘Q-S; écﬁcﬂza(iw(sm? 6.94
IC@ltl nonitri

\r/rvng7}(gH m. 8 27 Trmeghytpyrimidin2-yhige | R my 73518 0 d=18)

J=15), 8.6(Q (1H, m | 3H-quinazolin-4-one 7.37 - 7.40 (1H, m), 7.42 -

7.57 (3H, m), 7.59 - 7.62
(1H, m), 7.76 - 7.80 (1H, |
m), 7.86 - 8.00 (2H, m),

8.44 (1H, m).
79 3-(2-Chloro-phenyl)-2-{2-(4,6- (CDCl,) &6 2.40 (6H, s), 6.82
dimethyl-pyrimidin-2-yl)-vinyl}-6- (1H, s), 7.14 (1H, d, J=15),
fluoro-3H-quinazolin-4-one 737 -7.41 (1H, m), 7.46 -

7.54 (4H, m), 7,60 - 7.64
(1H, m), 7.76 - 7.80 (1H,
m), 7.90 - 8.00 (2H, m).

80 2-{2-[3-(2-Chloro-phenyl)-8-fluoro- (CDCl;) 6 7.18 - 7.29 (3H,
4-oxo0-3,4-dihydro-quinazolin-2-yl}- m), 7.37 - 7.40 (1H, m),
vinyl}-nicotinonitrile _ 7.44 - 7.64 (4H, m), 7.82 -
m7.97 (3H, m), 8.27 (1H, d,
J=15), 8.60 (1H, m).
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81 3-(2-Chl oro- phenyl)-6-fl uoro-2-{2- (CDC[err]) [err] 1.01 (6H,
d, J= ' [ 6- (i sopropyl am no-net hyl ) - pyri di n- 7), 2.70
2. 82 (2H, wQ 98/38173 2-yl]-ethyl)-3H qui nazol i n4- ®CF/IB98/001N. 11 -
3.28 (2H, m, 3.74
(2H, s), 6.98 (2H, m, 7.24 -
7.30 (1H, m, 7.38 - 7.50 -64-
(4H, m, 7.55 - 7.60 (1H,
m, 7.65 - 7.72 (1H, m,
7.83 - 7.9 (T H mM} 82 3- (Z- O or o-.phenyl ) -b-TIT UOT O
(cD [err]f 6 04.186 (6311-1(2-8:1hloro-phenyl)-B-ﬂuoro-Z-({Z-{ 6- [@‘30_ %}10_113@{-1’/ Aadf ho;}‘
J=12), 1.4§ - 1.64 (Pe-tisoplopylamino-methyl)-pyridin- | 7), 2.70 - 2.82 (2H, m),
nmet hyl ] - pyfi di n- 2-yl }-eth){l )-3H . 2%91 - 2.8 %{? H m (3. 12)-
qui nazol i nj 4- one 2-ylj-ethyl}-3H-quinazolin-4-opg (oH 344 - $28§H.m). X574
7.08 - 7.18 (2H m,}7.29 - (2H, s), 6.98 (2H, m), 7.24 -
7.34 (2H, Wy, 7.42 -17.70 6
H m, 7.85 - 7.92 (LH m). 83 | 7.30 (1H, m), 7.38 - 7.50 |
2-{2-[3-(2 Chloro-phényl)-G-fluoro- (CDA [erfr | Gny3- Z78 (2H,
4- 0x0- 3, 4- fili hydr o- quj nazol i n-2-yl] - m, 4.07 J 4. 1):;7%;5H, 'n)of?QH'
ethyl)-nicfptinonitrije 6.82 - 7. %0 {-85H7.1 (1Hi.re) -
7.65 (1H, , 7.71. 7.77 . ;g _
(1H m. 7083 - 7. 93 (2H 7.83 - 7.90 (1H, m).
n, 859 -#8.64, (1 H .
2-[ 2- ( 6- Chljor o-%~ oxo} §%‘-%‘?’§?TR“§MI°%”°(Q:B&I erp {7 L85 €K dsy s
di hydr o- quiinazol i n- 2; 8-}(3wetyyHoutylamine} H, d, JFIS)2), T7.445 1.64 (HH, m),
benzonitrille (84, m,1 1.62 - _1. H
1 8.24 -118. 30 ( 2H, H:)ethyl]-pyndln-2-y%ﬂ§@}-§'é-l73 574 - ZSZ (??l, gﬂ%. 3.12 -
PCT/ 1 B98/ 0§150 quinazolin-4-one 3.29 (2H, m), 3.98 (2H, s),
7.08 -7.14 (2H, m), 7.29 -
7.34 (2H, m), 742-7.706
H, m), 7.86 - 7.92 (1H, m).

83 2-{2-[3-(2-Chloro-phenyl)-6-fluoro- | (CDCl,) & 3.45 - 3.60 (2H,
4-0x0-3,4-dihydro-quinazolin-2-yl}- m), 4.07 - 4.17 (2H, m),
ethyl}-nicotinonitrile ' 6.82-7.50 (5H, m), 7.60 -

7.65 (1H, m), 7.71.- 7.77
(1H, m), 7.83 - 7.93 (2H,
m), 8.59 - 8.64 (1H, m).

84 2-[2-(6-Chloro-4-oxo-3-o-tolyl-3,4- (CDCly) 6 2.14 (3H, s), 6.52
d'ihydro-quinazolin-z-yl)-vinyl]- (1H, d, J=15), 7.156 - 7.54
benzonitrile (6H, m), 7.62 - 7.85 (4H,

m), 8.24 - 8.30 (2H, m).




- 65- 85 3-(2-Ch|oro-'phenyl)-2-[2-(5- (CDCl[err]) [err]
1.00 (6H, t, .~ di ethylam no net hyl -2-fl uor o- J=10),
2.50 (4H, q,-J=10), phenyl ) -vinyl]-6-fl uoro-3H

3.52 (2H, ) (1 H d, qui nazol i n- 4-

G Bl xgg 985%68 AT . PEfBIS/00150
7.20 - 7.65 (9H, m, 7.76 -

7.83 (1H, m, 7.89 - 7.94 _65-

(1H, m, 7.99 ,(1H d,

J=15). ' 86 2-{2-[3-(2-Chl oro-phenyl)-6-fl uoro-
(M[err] rr'l 222 /QI—I c)’ [N N

3; ﬁx?) 3,44- It Eyfiegeﬂgl r@@ZOd:hlBroZpIYéﬂ')-Z-(Zldﬂr c; 3%-%@7:0@) 15%1 .00 (6H&,

m y7‘{~ a8 - 7. )5/9 (4H, : ﬁ%let[\ylammo me y‘_-'2-ﬂrtpoio- ' J=10), 2(50 (4H, q. J=10),
7.63 - 7.7 (1H, m, | phdhyh-vinyl]-6-fluoro-3H- 3.52 (2H, s), 6.43 (1H, d,
7.98 (2H, , 8.20 (1H, d,

J=1 5). 87 qQuinazolin4fone[ 3. ( 2- Chl or o- 44 iJ5d8) Fhhy F2B6gl1H, m),

(CoCferr] ) [err] 7.1

0 (1H d,

7.20 L 16 @H X 978 -

4- di hydr o- J=1¢), 7.15 - 7.35 (7H m,

qui nozol i n2-yl ) -vinyl }-nicotinonitrile 7.50 - 77%3)(‘("1"91) 7n§9-79748 -
J=15), 8.64 (1H, m. 5 (H, m), o P epar gti on
88 J=15).

3_(2_ Chl or phcn\]lll) E 'F| He+-6 ’) /9 n\lr] d| Al ') \I| \1‘ I’\\II \ QI—L ﬂlll n:\7n| I n-4 one
hydrochl orijde 86 2-{2- [3A(29©H1|utd-|menyf)-6]=ﬂtﬂﬁogrclr(COZ:lpiis ZKBDI(izHoé) 6.51
3-(2-Chl or gf phenyl ) -6

pyri di n- 2-yf| - vi nyl )-EIi'&ﬁ?'ﬁaiéﬁ%"ﬂ”mq'?fzémbut ABodnt=t»: EiRy17-Ret dt e
\Avaz treateq 10 vvibth Gn@mmtwl bfbﬁ%rﬁ?rie(i and L rqaﬂe&glmeghmztme E f
ydr ogenat at about of Hg for two hqurs ich tinme uptdgke o
hydr ogen h ceased. The cat al yst was fil ter’Bblwh %4 Eai d
supercel (fjlteraid) |Jand the ethyl acetate was remggec} TW/(1H, m), e\mp.or tion
The residu wer e di gsol ved in diethyl ether ang ed With e

a solution |pf HCl gad in diethyl ether. The prod %Psé?*écmbﬁ@éﬂ" a

I mredi at el yjj and was J{S allowed to stir for 3 hquessgt which tinme it S
separ at ed filtratilon and dried in a

87

2-{2-{3-(2-Chloro-4-iodo-phenyl)-6- .
fluoro-4-oxo-3, 4-dihydro-

quinozolin-2-yl)-vinyl}-nicotinonitrile

(CDCl,) & 7.10 (1H, d,
J=10), 7.15 - 7.35 (7H, m),
7.50 - 7.60 (1H, m), 7.78 -
7.99 (5H, m), 8.27 (1H, d,
J=15), 8.68 (1H, m).

Preparation 88

3-(2-Chloro-phenyl)-6-fluoro-2-(2-pyridin-2-yl-ethyl)-3H-quinazolin-4-one

A solution of 1.00 gram (2.65 mmol) of 3-(2-Chloro-phenyl)-6-fluoro-2-(2-
pyridin-2-yl-vinyl)-3H-quinazolin4-one in about 100 mL of ethyl acetate was treated

with 0.5 gram of 10% Pd/C and the resulting mixture was hydrogenated at about 2 cm

of Hg for two hours at which time uptake of hydrogen had ceased. The catalyst was

filtered off with the aid of supercel (filteraid) and the ethyl acetate was removed by

evaporation. The residues were dissolved in diethyl ether and treated with excess of

a solution of HCI gas in diethyl ether. The product precipitated immediately and was

5
hydrochloride

10

15

allowed to stir for 3 hours at which time it was separated by filtration and dried in a
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stream of dry nitrogen. The product was 1.15 g (100% of

3-(2-chl oro- phenyl ) -6-fl uoro-

2- (2- pyri won9s3syy3 et hyl ) - 3H-qui nazol i n-4-one hydrochl ori de, pen/rBssUORSAOUS

white solid. Preparation 89
6- Di et hyl am nonet hyl - pyri di ne- 2- car bal dehyde 5 A slurry of 1500 gm
of 2,6-di bronmopyridine (6.33 nol, 1.0 eggiv, MN236.9) in 12 L (8 vol)

of dry I PE was held under a nitrogen sweep overnight in a 22 L round
bottom The slurry was then cooled to -60[err]C, and 2532 nlL of n-BuLi
(6.33 nmol gtr@arh ofdry thagem mapi*@&ctwaewmg mi@e%)@dsthmﬁsnw-@-ﬂa&ét“on

funnel to nmaintain The reaction slurry was

then stirr &d2myfidige- M‘T??UY'gSH Wﬂ?@%’?‘ﬂﬂ‘? BV@GQHP’I’@B {3 #gorpheus whitesplish: 50

hexane/ met hyl ene chloride) of an alp@ugtatfsegghed i nto nethanol showed
only trace starting material. _fhylfornam de (775 m., 6.96

nmol , 1.1 equiv, MN 1016-Rigthy methylpyridine- byideir opwi se vi a

addi ti og funnel A@élu%%ﬁ%d@n'ﬁ%eafﬂ rhesyRraIrR (8! maw%r %366%

Af ter Stll’l’ln m nut és
Into a 50 I12vle§%é9|) whsnatREewas lheis} um!@r amﬁtroggnme)epmrmgmnm_zaﬂ. round

L1 anst e rcqotor TheSimy ag rthpotRd ddho. st e MR EENE ST filndlp 7

1475 gm of Mindiaxanes, 1.0 eq) wasaddegixyophigel mahddjt&n%nmnj to maintaindhe tethiatL. 94)

(12, 7l o°6° TnERACR sk wps BB SRAE M go Miles i fircoratbaly ik on
was t het® mIhict (GOE0 lthaiﬁe/@e(tlﬁ)ﬁel‘fe d’ﬂbmd)eiﬂan ahquot(dubnchetﬂahtmhbmﬂﬂbl)shbwred

di sappear ancF og starti % tn}atle The reaction slurry was
guenched b>9"y g rirtting ingeidls of 1IN sodi um hydr oxi de (10 vol) to the

50L reactor. Be\mmymcimmdemamwmgsﬁmolfnnaéquwmwsm 15, abOlQUS)lﬁha@ The

two phases were stirred.for 6 n d then all to

The br gan dhamaated aloRserin St et 368 o RuBep WEiemerspbls labiure

stripped BO°CUMNKIRr sHAINGUET BO mM@es,deetshenpivas uatmas 1emod. vvhl ch was held

under vgcuum ovgr ni rovide 1,430 %@ f the title corrjé)aound (93%
5 G j31

of theoly, cruddite ‘%P\%’% er’é(?%%‘??a‘ﬁa%\égded 3L & HE| @niobAn Ak ofy

17 nz g t7 h28n%thﬂbﬁ1ﬁ1e3(32l7&nol 2.0 eq. MW 73. 14Fb£dbvﬁ)1 zwem reéaa%[v@rsrtﬂa%j{eﬁ(egl ,

Hz, 4H), (t@ L(qkefsJ andthen Hﬁ\to élpﬁ 5% veﬁﬁel. 1)A{t etms] 90@3314755 3grr() qof sodiufipe.
product fr Qﬂ&ééi‘&cy@aﬂ:\f@dﬁ&@l(s (aé n4a01 J1dreq, N2 481.88) was G3dER! After WaRiitigVto

was di ssolved in en tranferred to an addition funnel
An roo%tggpszgsml. of glacxal ace’uc acid (12.7 mol, 2.0 equiv, MW 60, d=1.05) was
PCT/ | Bofd 0QHefed dropwise. The reaction was then monito_red by TLC (85:5 methylene

chloride/methanol) for disappearance of starting material.

The reaction slurry was quenched by the addition of 15L of 1N sodium
hydroxide (10 vol) to the 50L reactor. Beware of gas evolution. The final pH was
about 10.5. The two phases were stirred for 60 minutes and then aliowed to separate.

25 The organic layer was washed with 3 x 1.5L of water. The volatiles were stripped
under vacuum to provide the product as an oil, which was held under vacuum overnight
to provide 1,430 gm of the title compound (93% of theory, crude). This material was
of sufficient purity to carry into the next step as is.

'H NMR (250 MHz, CDCL,) 6 7.46-7.48 (m, 2H), 7.26-7.32 (m, 1H), 3.67 (s, 2H),

30 2.53(q, 4 =7.2 Hz, 4H), 1.00 (t, J = 7.2 Hz, 6H). MS (M + 1)'= 243.

The product from the above step (1,430 gm, MW 243.15; 5.88 mol, 1.0 equiv)

was dissolved in 0.5L of dry IPE and then tranferred to an addition funnel. An



-67- additional 12L (8 vol) of IPE was placed in a 22L flask. The
system was purged with a nitrogen bl eed overnight. The 22L
flask was coeled to -78[err]C and 2470 nL of n-BuLi (2.5M 6.17 nol, 1.05
equi v) ValSy,; § glﬁy cannula to the 22L flask at <-60[err]C. The sol utlon of
CP- 457445 was “added dropwi se to keep the tenperature bel BWWQQFY"] C.
and stirred for an additional 30 mnutes. TLC analysis of an aliquot
guenched i nto net hanol showed that the 6 starting material was consuned.
478 L of anhydrous DVF (MN 73.14, d = 0%644, 6.17 nol, 1.05 equiv) was
added at a rate to keep the tenp at about -60[err]C. The sol ution was

allowed to AL _thi.s he.reacti on was quenched
into a 50 Lgﬁtggcreagp ZEEB Vﬁlgkf E]rB’\%s \ el 'i‘arstk % (e $YSIRD Mas Rusged WBh was
sl oW y pouraditogeo H&E oterfiglfN, 11.8 nol, equi v) of conc HC
diluted to 7.5 The I and the aqueous

| ayer was ext ralc_{ é%#b\}l%%( Wst(f? °E7€@¢1§T‘3§‘§€CE @L@gt‘@%@ SMTBd7malal . 0BH | s
about 10. 5.ediing mmcmdbpcmmla;td eI R ket kidgeer, ethd QoIO%FPMﬁCP-457445 '

articul ates an conc r at |n vacuo. The crude oil was
Ito reated Wi ‘ﬁa%)igd%q??fgpw?&ﬁf)& PmpF@tt‘meiM -80°6 3nd stireddor an additienal) i n

15L (10 | f
(10 vol30 ﬂ‘meYékerTl?@Cén%ly@is %flal)Y Qil@}u& quiidtlehed iftobmBARLE amv\vilf%ct' 'il‘gaé‘gﬂg o of

stirred for one hour (pH about 6.5). The m xture was treate
sodi um stafting /palgHalwaseens¥Ment ' 8 nol, 2.0 equiv) to give a pH of about

8.0. Beware of gmﬂﬂ.oﬁ‘drﬂwdFdLQrﬂ)MFWW‘?@Wedw%%]ﬂ 1ol §.05 Eqily 35 °' )

of ethyl acetate and the |ayers separ at'ed
addi ti onal 3deedeat afate to kegp tre tepmpyat %tmt APC. The solution waFlabowedi kowarrh ayer

cont ai nj@g t;,ngokmswtqmggomwﬁeﬁoa@e%ﬁcq&&@ 2 3 L{rRakfy bn the fo@gpgtxf‘gg

acetate foll owed %429m qui v
di ssol ved imamgL bihe fgactipn svhéwpwaea@owj prutred ontp 38_0 rrfL ﬂén‘,\lesISa& ynol, The

| 5 t t ed t
o e s (e i EEHERA%GR0E L8 RECTHS B e AR ARt ©
vacuo to praque@e»sgewerg\ms( egackéd twicewith BF It lethyl acetatd (3 eol):orrpeumﬂl pE i8N -
il. Thi d tly | th

next st ep. gt 5. Fhertoribihid EhEHe Bels Vel afidteh o fiBic Partitides aRg 1y
7.69-7. 83 (enncBhirated.im¥ateq. 2H), 2.58 30 (q, J = 7.2 Hz, 4H), 1.03 (t, J =

Eé J :_'2898? 0 0'1 5('\3/5 Hyé cru]d)e[ ‘?lrvga]s:tre]a?é)’d with 917 gm of s\é\gu%%iggi}ty’ww 104, 8.8 mol, 1.5

equiv) in 15L (10 vol) of water and 1:.5L (1 vol) of IPE. The biphasic mixture was
stirred for one hour (pH about 6.5). The mixture was treated with 985 gm of sodium
bicarbonate (MW 84, 11.8 mol, 2.0 equiv) to give a pH of about 8.0. Beware of gas
20 evolution! The mixture was diluted with 7.5L (5 vol) of ethy! acetate and the layers
separated. This was followed by two additional washes with 7.5L of ethyl acetate.
_ The aqueous layer containing the bisulfite adduct was treated with 7.5L (5 vol)
of ethyl acetate fc_illowed by 412 gm (MW 40, 10.3 mol, 1.75 equiv) of sodium hydroxide
dissolved in 1.5L of water. The pH was adjusted to 11 if necessary. The organic layer
25 was separated and the aqueous layer extracted twice more with 7.5L (5 vol) of ethyl
acetate. The volatiles were stripped in vacuo to provide 904 gm (80% of theory) of the
title compound as an oil. This material was of sufficient purity to carry directly into the
next step.
'H NMR (250 MHz, CDCl,) & 10.02 (s, 1H), 7.69-7.84 (m, 3H), 3.78 (s, 2H), 2.58
30 (q.J=7.2Hz 4H), 1.03 (t, J =7.2 Hz, 6H). MS (M + 1)*= 193.



CLAI M5 . An atropisomer of—the fornmula [err]
wherein R err] |saphe" formula Ph[err] or a five or six
menber ed heterocyclu l“ﬁﬂﬂmﬂﬁ m -menbered heterocycle has the

formul a [err] wherelnS"I\F i's nitrogen; wherein said ring
positionsw¢<98,f38113 and " M‘ may be i ndependent | y sel ect e@CraBI8/@02s000N OF
nitrogen with the proviso that i) only one of "K", "L" and "M can be
nitrogen and ii) when "K', "L" or "M is nitrogen, then its respective
Rlerr], Rerr] or Rerr] is absent;; -68- wherein said five nenbered
het er ocycl e has the fornula 30
CLAIMS
1. An atropisomer of the formula
RG
5 R R7
0
3
R <8
10
15 o 1a

wherein R? is a phenyl group of the formula Ph? or a five or six membered

heterocycle, wherein said 6-membered heterocycle has the formula

O
M K

r1z" \L/ \R15

R14

b

25 wherein "N" is nitrogen; wherein said ring positions K", "L" and "M" may be
independently selected from carbon or nitrogen with the proviso that i) only one of "K",
“L" and "M" can be nitrogen and ii) when "K", "L" or "M" is nitrogen, then its respective
R'™, R' or R" is absent;; a
wherein said five membered heterocycle has the formula
30



\

et  IOMNII, v o o o s oo

[err] wherein saitl

posi tions wog@digs " Q' may be i ndependent ly selected fr

mtrogen oxygen or sulfur; with the proviso that (i) gﬁ@ﬁﬁ@’%f
'P. " Q or "T" can be oxygen, NH or sulfur; (ii) at |east one of

"Q or "T" nmust be a heteroatom and (il isglwhen "P'" or "Q is oxygen or
sul phur then 10 its respective Rlerr] or Herr] is absent;
wherein said Ph[err] is a group. of the formula
R12 [err]
R3 is hydrogen -NOg14], CF[err], -
(C[err] Cerr])alkyl or ((err] ; Rlerr] is
hydrogen, ((err]-Clerr])alkyl, (derr]-Cerr])al koxy or
(dJerr]-derr])al kyl thiol; I s hydrogen or hal o;
Rlerr] is hydrogen or- hal o; rr] i s hydrogen or halo; -
RO is hygrogen, hal o, CF[err], éa P] err])alk optionally substituted
with one“to three 25 halogen tons, (Clerr]- C[e%?)alkoxy optionally
substi t ut edwietdin e8ig "TOig JGII-EeNhRII-DGPBr 8! Wfrein said ring positions "P" and "Q" may
(C[err] C[e | .t hiol, amno- CHerr])[err]-,

(err]-de g]l%c%ggépemf % rpﬂga n, nitrogen, oxygen or sulfur, with the proviso
di (q err]-Qretgjp I@He-d\ﬂJP@*berd‘r}'ﬁ f npn
Clferr])cyclgal kgll lf,ﬂkll—l- CH[err [err] ?{r{ heg;c# r?'(:\ﬂ-] orsulfur (“% t]'efSt or]e of *P",
(Jerr]- C[erq ypu.ﬁ,@e(@_: Iq@[ne,ap}:l)([nbmhpn " '('jp( e;srqugen or sulphur then
[ err])abkyits Pés(p&@er REHr&ef I9) dsaeht: -

(derr]-derr])cycloal kyl - N3 ( C—O CH[err])[err]
R[err]O(CH[err])Npérq“]'saldwe$a]ggupofthef0(rmala) (CHerr])[err]-
HO=O-NH (CH err])[err]-, (Cerr]- C&Pér])alkyl (C=0O - NH-(CH[err])[err]-
(C[err]-C[err])aIkyI-(O=C)- o1l : ' _

15

RlO
! .
R? is hydrogen, halo, -CN, -NO,, CF;, (C,-C;)alkyl or (C,-Cy)alkoxy;
20 R® is hydrogen, (C,-Cg)alkyl, halo, CF,, (C,-Cglalkoxy or (C,-C¢)alkyithiol;
" R®is hydrogen or halo;
R’ is hydrogen or halo;
R%is hydrogen or halo;
R® is hydrogen, halo, CF,, (C,-Cqlalkyl optionally substituted with one to three
25 halogen atoms, '(C,-Cs)alkoxy optionally substituted with one to three halogen atoms,
(C;-Celalkylthiol, amino-(CH,),-, (C,-Cyalkyl-NH-(CH,).-, di(C,-C¢)alkyl-N-(CH,),-, (C,-
C;)cycloalkyl-NH-(CH,),-, H,N-(C=0)-(CH,),-, (C,-Cg)alkyl-HN-(C=0)-(CH,),-, di(C,-
Celalkyl-N-(C=0)-(CH,),-, (C,-C;)cycloalkyl-NH-(C=0)~(CH,),~, R™0O-(CH,),-, R™O-
(C=0)-(CH,),-, H{(O=C)-NH-(CH,),-, (C,-C,)alkyl-(O=C)-NH-(CH,),-, (C,-C¢)alkyl-(O=C)-
30 N-(CH,),-, H{O=C)-N-(CH,),-, H-(C=0)~(CH,),-, (C,-C¢)alkyl-(C=0)-, hydroxy, hydroxy-
(C,-Cglalkyl (C,-Cy)alkyl |

(C,-Cs)alkyl-, (C,-Cg)alkyl-O-(C,-C¢)alkyl-, and -CN;
R" is hydrogen or halo;



30 N-(CHerr])[err]- r])[err]-, H(CO-(CHerr])[err]-
(dJerr]-derr])al kyI-'.lmMWhydroxy- (dJerr]-derr]) IkyI
(Cerr]-derr])al kyl =+ Carr rr])al kyl -,
(derr]-Cerr])alkyl-O(Cderr]-Cerr])al kyl-, and -CN,

Rl err] iswtnegnstydn or hal o; WO 98/ 38173 PCT/IB98/00150
PCT/ 1 B98/ 00150 _ ' '
- 70- Rlerr] and Rl err] selected, indeépendently, from are

hydrogen, halo, CFlerr],(Cerr]-(err])arbeyl optional ly substituted
with one to three halogen atons, ((err]-Clerr])al koxy optionally
substituted with one to three haI ogen atons, ((err]-Cerr])alkylthiol,

gm( g{) ( C}*[ err])| Rr"raind, R’(‘ €flectell; mde;fendeﬁily:mro]rr)  af rydrbdlrer, Gllos OF, )(QL-GJa]kyI
| err
(Clerr]-Ce 3’%@) M['tﬁdll%ge t ﬁ%? MRIBRMNBIOMS; v fCalalipxy optionally

Clerr])al kyéuﬁ‘sﬂtiﬂ(télﬁ[vaﬂ'f biné &0 rthree halogen atoms, (C,-Cglalkylthiol, amino-(CH,)-, (C,-

éllq (e:[r re]r r]q CFQH“]V‘) éF‘R‘ﬁW %?r :da aﬂy? F"r(]C)'H #1 EB;; wrl%&g; amino~(C,~

d H . - -
HIM( dq c? E); B( 8‘:4?3?‘1’??[ gordrﬁzp chgaudyt NM=-(CHd RiYI-NH-(CH,) -, di(C,-C)alkyl-N-(C,-

L -
éﬂ&élrf[acér?*?‘ 'g“k<§*%qﬁ<fdld C'ﬁ”erdrd]\';cfg?@)w@ﬂzﬁ“ﬂm fEEORCHY, (€,

(derr]-Cerr])cycl oal kyl - NH-(C—O cé& rr])[err]

O CH C=0 - (CH O '
{ O-C) - 8D CC oMM GERYCigy dCr-CoRst) &qeah« bor (Gsjgayeloalky-NH-C=0)-

| Kyah NHs
3o et R ey
H( O=C) - N- ( CH(@F @rh'z}p JRBH-(CH,),- HO H-(C—O) -(CH,), (C -
C[qerG: ]r % aﬂspr)h!}?ct%er r . (“aﬂ(f %F}é‘liph)&f k'&'/(lO &\,— C'&)’( djl%%: B
?QHE? (Q[Serr] Cerr])al kyI (C—O) ©, Cs)alkyl % Jallgi err])al kyI 20
I

é?%%”&%?%ﬁ& Uothds G SRR GRS, %8%%?-@%%6”1
amno-(Cerr]- g)% kyl-O- (C=O)-(CH err])[err]-
(derr]- err]) I (dJerr]-(err])al kyl -O

O o ]RGS L dC NG -GG 2PR T B S o Pyl qﬁ@w

hydr oxy, hydl(foxgb) -OdGH ) }.-amino-(C,-CQlatiy-DHEEROH(EH,),-, (C,-Cglalkyl-NH-(C,-C)alkyl-O-

(Gert]- o eTOREG - &?éréaﬁwcﬁ“ 1AM AELOLR-Gifer e, hisrony-(C.-
(CH err])[ e ]alkyl—deery (ﬂ,@)dll@ﬁi@-r (GR),8r ¢cl~Coraikyl-O-(C,-Cglalkyl-, -CN, plpendlne
2n8ygr 8;?:5? g| H’é’é’; e f(]d-é,)pl d‘Prné p(l’?ﬁﬁwglr(&ﬁ*pgﬂr]erem saudD glpenchne pyrrolldme
pyrrolidi ne-ah@hF. Byrirdlinees daid pieridineYCHY 4, NBmofidihe(CH))-edrd 3-pyrroline-(CH,),-
moieties may optionally be substituted on any of the ring carbon atoms capable of
- supporting an additional bond, preferably zero to two substituents, with a substituent
independently selected from halo, CF,, (C,-Cs)élkyl optionally substituted with one to

30 three halogen atoms, (C,-C;)alkoxy optionally substituted with one to three halogen

atoms, (C,-Cg)alkylthiol,amino-(CH,)-, (C,-Ce)alkyl-NH-(CH,),-di(C,-Cs)alkyl-N-(CH,),-,
(C5-C;)cycloalkyl-NH-(CH,),-, amin'o-(CrCs)aIkyl-NH-(CHZ),,-, (C,-Ce)alkyl-NH-(C,-
Cglalkyl-NH-(CH,) -, di(C,-Ce)alkyl-N-(C,-C)alkyl-NH-(CH,);-, (C-C¢)alkyl-O-(C,-Cc)alkyl-

, di(C,-Cg)alkyl-N-(C,-Cq)alkyl-N-(CH,) -,
35 |
(C-Coalky!

H,N-(C=0)-(CH,),~, (C,-C)alkyl-HN-(C=0)-(CH,),-, di(C,-Co)alkyl-N-(C=0)-(CH,),,



noi eties may opti on bstltuted on any of the ring carbon atons .
capabl e - of mai umﬁ |onal bond, preferably zero to two

substltuents vvlth a |ndependently sel ected from hal o,

CFlerr], % Cerr])al kyI optlonally substituted with o ' é}&w{hree

hal ogen atoms 8[err] Cerr])al koxy optionally substituted w one’to

t hree hal ogen

atons, (Cerr]-C[err])al kyl thiol,am no- (Cl;llierer])[err] '

(C[err] Cerr])al kyl - NH-(CH[err])[err] cdi (CJerr]- C[err])alkyl (CHerr])[er
(derr]-Cerr])cycl oal kyl - NI—l-(CI-l[err])[err]

r]-
g no. | S s Aol P O EH L TR ESE e *ﬁ(%@&ﬂ[ HOTRGr
i (d err] - CEealked},)H0SG)-ME{CHgg-t G ECQalkyHESOHNHNCIIH eCHP) HetQ=0):(CH,),~,

a
(
di
( ICE (ca:rr]C Cg:%?‘% W.&c%%e@au@%@l@’ﬁfcwp , HO=C)- Nl (CH,),-, HO-(C, -Cs)alkyl-Nl- L
E
(
p

Cl- kyl H c=0
: grr])al kyl - Lﬁ&:]_o§ &ﬁ@%@&i}ﬁf{heﬁfﬁwq)a| k{F-Saeti-o) -

]83 ([)S(cl-llza di (CFQ,)HAH O} DINEH,),-, amino-(JCHBFBICED)-O-(CH,),-,  (C,-

@]

92
23 qQf

%ﬂl—lv

B M ol G DG S eawykre;«z‘ywawm O-CHY,-
CH2

(NH- (hcﬁrg)r(m@? e daagiﬂhq@?’r’ f?a?fzallkyl?ﬁoﬁré?% ( CH[ o T [err]

H (C=0) - (CH &l r*] [%ef‘]'CNO alo;(Jerr]-Cerr])al kyl - (C=0) -

4 r@}ea | 1) oy hﬁ%@n Ne (-t 1k @ alkyH(AHSEQC NSNS (EROR! E;-
R ef 5>FM &wc L Calkyl iCorG-albybNr () Relalfy (C,-CalgleyafH ICﬂP)amFPB(QI Kyl
- (

)

LR
52088

r

Q

o
Q

Q —~—
3.Q0

= D'E'CD’“('D
ﬂomﬂ
= =

e

])[ecr)h -Gyl - A err])al kyl - (C=0) - ONH-(CH[err])[err]

qerr ])aI Kyl - (C=O) - err])[err erri

al kyl - NH 56:{ @rhvpﬂqeér rGN,) G f@wal{%—@locﬂ:{ EeFHOY m]q& Geqlkoxy;
i(C(ferr]- C[ err] ha'*ciémyr %r?] %cfflc%élwl RhbYEr{ CCRo & (b Shikdpterrl-

dr oxy, hydroxy-
dr oxy- 1@0[ err]- G elsr Wdibk%ﬂ -, ((CriCrYaty).[ eannihe-(CaBigalkgiN; (C,-Celalkyl-NH-(C,-

el Rt chtw LS
L) e A gy ey o 4

r6] C[err])alsloglanl\htegélzm)m zemttbétC[err] C[err])al kyI N (C=0O) -;
]
.

] - ' 2¥E]r ;) gl\»a'igr?)me Gghec{ Jmnq repr%%eé\ er af\ gpﬁ?nﬁj 6’88%'% CHO or

r]-d ﬁr (r]I ] ) aldngl the Ipabmmadaiatieslly] acceﬁtd@leasal(s(afsucﬂn cﬁfnpbuhdal koxy 1Fk -
err is ro am no
(R[C[ er ]r] Qerr])arkyl - @F?é{%‘f’ﬁ bcording t%:fl@f'ﬁﬂ)‘%ﬁh?(?i?’ R ' jardgen RafoldrcT

di(derr]- Cbg)ralﬂy)alkyl N-(Cerr]-(err])alkyl-, halo, CF[err], -CHO or

(derr]-derr])alkoxy; eger fromzerp 10 3. 5.
each p is indeperdent 1% CBWPPH‘P%GQFWFWnPZé?'B“ ﬂd’vqlﬁr i ond S RE°RE R ¢ Rsisyp
i nt eger 25 OMUBRY, Qrdmgélgm&e methyl or tﬁﬂﬂ:@fcﬁhéth%lhe dashed bond represented an

opti onal doubl e bond; algar macgut i cal I accept abl e
salts of such cofound compound according to ciaim 1 d-‘nﬁ“%f&c UG YO,

claim 1 whemngdtRyIRrafifidorbmethydr ogen, halo or (Cer r]

5. A compound according to claim 2 wherein R’ is ﬂuoro, bromo, chloro,

anlan) o0 Q
A2 2 —-S

methyl or trifluoromethyl.

30 6. A compound according to claim 1 wherein R? is Ph? and either R® is
fluoro, chloro, -CN or hydroxy, or R"' is -CHO, chloro, fluoro, methyl, (C,-C )alkyl NH-
(CHz)p di(C,-Cg)alkyl-N- -(CH,),-, or cyano.



| /
Cerr])al kyl. npound according to claim1 wherein

RS P SoAe m\mn\l\\m\\m\ﬁ 's,25 fluoro, brom, chloro.

elaim1 wherein Rerr] i*s £l ubrod brorm chloro met hyl or

trifl uor QM $8/a8173 5. A conpound accor di ngPCTABISAIO0IF02
wher ei n R[erre] Is fluoro, brono, chloro, met hyl or trifluoronethyl.
30 6. A conpound according to claiml wherein Rerr] is Ph[err]
and elther Rlerr] is - fluoro, chloid; -CN or hydroxy, or Rerr] is
-CHO, chloro, fluoro, methyl, ((err]-Cerr])alkyl-NH (CHerr]),-
di(Cerr]-Cerr])alkyl .- N-(CH[err])[err] or cyano. WO 98/ 38173
PCT/ | B98/ 00150 7. A compound according to claim 2 wherein R2 is Ph? and either BP-is

Eelt err] i §O"ﬁ%m‘?’dfﬁgggfwgag'°%cﬁw K ks el Petibh TRl o
) Q6 - CH

di l(J(C):{ grr]rth[“Zr r)] (3(k§/| DEE,F[: :éqe?ig;:;cmo r c( an[oerr] yterrl-

conpound accor di ng toft ’% v@L 'ﬁ%{%ﬁ'&‘ﬂ Wﬁerﬁg‘[%r'ﬁgle%ma%&h@{eﬂ‘ §%de 5

het er oar %l heteeoarblas enlnercamtaponaélly;subsﬂlaltedtsm mdmevecmﬂtbmwde it ciLe

e it rogen=Df ¥ 2y padien; o b §nf iR g and 2B Biestep t SRR E el | y

su:ofst i tut gd of suiel Heteroaryd ¢ émbﬂttmw bebmkmeerfme membered hEEerdsktyfcreO\ﬂﬁé\'eln " is
sul fur an en

b 11, l ger]l 9 I§ H
or sul fur af?dq"trﬂge“'g'li:cﬁﬁ‘ﬁﬁ”éf‘g QI ga b??g‘?—fn-raf?dn'“@ge'bﬂﬁs"% Qésé
carbon. 10 or sulfur and 'P" is carbofi DTPITUREGEAHAUME" hAd Chaiard 6a<§1ﬂh@ér3bﬁ' R2 IS an :
opt ional |l y substitute ered heter oc'ycl e, wherei n

"M are arbon are thd%EmRH‘éH"E{(?FCR[%QP claim 1T yweerfiiHR g @R, 093'%3’ SEH?‘BWG"

fluoro, metiulm eﬁ'ﬂaﬂid ﬂ\et@[&%ﬂawelféih‘w"l"(. CH\@'M] Areabon are those wherem R

di(derr]- C[err]) | ky t)h
ydrbgen - EOYBRREDS SHP| 6oIpt: iy ety ClEr )R N by |GG Ao N

qerr])al kykgHdi( Gﬁ%péﬂc (ﬁ‘efsrﬂQd%d@H bhchﬁro?d ffdofd rrﬁelthsfv\' FY-CS)QR;FW'(@,

Rl err] or R[err]’ are’ i ndependent1y hydrogen, -
met hyl or cyaidyl di(C,-Cea le(Ctgs)alkyk\ @b@@%doh&or‘m ﬂg gt #dependently

wher ei n 4 erhg,],rdggnarb,q@t ERBRY) lﬂMO,%up,gmélgr%gano 'si x-nmenbered heterocycle

wherein "K", are carbon and R14 is hydrogen, - CHO,
met hyl , (C[err] ngrr]ﬁgpmppurpql-achfqlggtqglflg}‘p]/vheremR zsanoptlonallysubstltuted

i (Cler 1~ Ol R helad nileRdRE O, - Gho W28 carbon and R s tyacbn. . 2,

conpound according to c erein R erre] 1s an opt1 onal

20 fi ve- nerdd@emeti, dCoSlalkyl-NHe(Ci,)-,' di(C,iCe)alkylNofeh,),-," & C)laSlOsuI fur and
"Q' is carbon an

h? drogen. chl or 0d1 T ud cﬁ%ﬁEnﬁ. ?&?&;Bét&&a:ﬁ[ Plvhbrel B2 E%%Pé.ﬁﬂ&l&}%?ﬂh
accor di ri2p t divetreembérediteteronyd® whetein ST"ds nipopen Bl isysufubaibd YQit mtarbon and

{1 ve- member gl gk o6 gl AL ndbnt) fydlbbER EHb! nih, Moyl & cybioSU! T U1

or nitrogen _
12. A compound according to claim 1 wherein R?is an optionally substituted

five-membered heterocycle wherein "T" is nitrogen or sulfur, "Q" is sulfur or nitrogen
and "P" is carbon and R" or R" are independently selected from hydrogen, chioro,
25 fluoro, methyl or cyano.
13. A compound according to claim 1 wherein said compound is selected
from the group consisting of:
(S)-3-(2—ch|oro-phenyI)-2-[2-(5-diethylaminomethyl—2—fldoro-phenyl)—
vinyl}-6-fluoro-3H-quinazolin-4-one;
30 (S)-3-(2-chloro-phenyl)-2-[2-(6-diethylaminomethyl-pyridin-2-yl)-vinyl}-6-fluoro-
3H-quinazolin-4-one;
(S)-3~(2-chloro-phenyl)-2-[2-(4-diethylaminomethyl-pyridin-2-yl)-vinyl}-6-fluoro-
3H-quinazolin-4-one; '



and "P" is carbon andI‘hB[Sﬁée’f:i-lascﬁeelﬁ{ lich are independently selected from
conmpound accordi ng to ﬁ

hydr ogen, chl or o, HH“H‘""MW I or cyano. : 13. A

n said conpound is selected from
t he group‘wm
(S)-3-(2-chloro- phenyl) 2-12- (5-di et hyl am nonet hyl - 2-f | uor o- p():ﬁ YOISO
vi nyl ] -6-fluoro-3H qui nazol i n-4-one; 30 _
(S)-3-(2-chl oro-phenyl)-2-[2-(6-diethyl a%nome ; SNEE o‘?"_?' WF vinyl]-6-f
| uor o- 3H g ui nazol i n-4-one; . : :
(S)-3-(2-chl oro phenyl) - 2-[2-(4-di et hyl am nomet

|(g;3r g‘ (2-ch or o g#j ﬁ.ﬁ%@ﬂt é’h%’r@ ‘6-?#1#8 r{@pﬂvﬁthgy?yng'nn2-¥l)-wnyI]-6-ﬂuoro-3H—

yl) - vi nyl ] - Guinbzolm-&dngui nazol i n- 4 one;

§/|Sg \?;i g\il ]br grr?l 5?%)’%1(%-8[#%%@2?&1?%%&@@ eﬂ\ypengur\]gmew{ pyndn in- E-yl)-vmyl]-G-ﬂuoro-

(S)-3-(2- chBBlr:qlmwmliuM)-orﬁefl uor o- 2- [ 2- ( 6- met hoxynet hyl -

di I H- I
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dementia, perinatal hypoxia, hypoxia (such as conditions caused by strangulation,

surgery, smoke inhalation, asphyxiation, drowning, choking, elecirocution or drug or
alcohol overdose), cardiac arrest, hypoglycemic neuronal damage, opiate tolerance,

20 addiction withdrawal (such as alcoholism and drug addiction including opiate, cocaine
and nicotine addiction), idiopathic and drug induced Parkinson's Disease or brain
edema; muscular spasms, migraine headaches, urinary incontinence, psychosis,
convulsidns, chronic or acute pain, ocular damage, retinopathy, retinal neuropathy,
tinnitus, anxiety, emesis and tardive dyskinesia, in a mammal, comprising an amount

25 of a compound according to claim 1 effective in tre'ating or preventing such condition
and a pharmaceutically acceptable carrier.

15. A method for treating or preventing a condition selected from cerebral
deficits subsequent to or resulting from cardiac bypass surgery and grafting, stroke,
cerebral ischemia, spinal cord trauma, head trauma, AIzheimer;s Disease, Huntington’s

30 Chorea, amyotrophic lateral sclerosis, epilepsy, AlDS-induced dementia, pe'rinatal
hypoxia, hypoxia (such as conditions caused by strangulation, surgery, smoke
inhalation, asphyxiation, drowning, choking, electrocution or drug or alcohol overdose),
cardiac arrest, hypoglycemic neuronal damage, opiate tolerance, addiction withdrawal
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15  addiction withdrawal (such as alcoholism and drug addiction including opiate, cocaine
and nicotine addiction), idiopathic and drug ihduced Parkinson’s Disease or brain
edema; muscular spasms, migraine headaches, urinary incontinence, psychosis,
convulsions, chronic or acute pain, ocular damage, retinopathy, retinél neuropathy,
tinnitus, anxiety, emesis and tardive dyskinesia, in a mammal, comprising an AMPA

20 receptor antagonizing effective amount of a compound according to claim 1 and a
pharmaceutically acceptable carrier. ' |

17. A method for treating or preventing a condition selected from cerebral
deficits subsequent to or resulting from cardiac bypass surgery and grafting, stroke,
cerebral ischemia, spinal cord trauma, head trauma, Alzheimer’s Disease, Huntington’s

25 Chorea, amyotrophic lateral sclerosis, epilepsy, AlDS-induced dementia, perinatal
hypoxia, hypoxia (such as conditions caused by strangulation, surgery, smoke
inhalation, asphyxiation, drowning, choking, electrocution or drug or alcohol overdose),
cardiac arrest, hypoglycemic neuronal damage, opiate tolerance, addiction withdrawal
(such as alcoholism and drug addiction including opiate, cocaine and nicotine

30 addiction), idiopathic and drug induced Parkinson's Disease or brain edema; muscular
spasms, migraine headaches, urinary incontinence, psychosis, convulsions, chronic or
acute pain, ocular damage, retinopathy, retinal neuropathy, tinnitus, anxiety, emesis

and tardive dyskinesia, in a mammal, comprising administering to a mammal requiring
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