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Background of the Invention The present invention relates to atropi soners
of 3-heteroaryl-4(3H)- quinazolinones of the fornula la, -described bel ow,
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rel ated conditions. Atropisoners are isoneric conmpounds that are chiral,
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found in 3%rriPURHRIENeRIYE ALCRIPYENE eiad sordition1- 102 (4th ed. 1992)
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applicati2hs Terle8n(1983pr porated by reference in there entirety, refer to
L?ggg‘nf ?ﬁl/gﬁtziololnnﬂvee éor%]gurpdgrolf rt’p\ediln\r/]gn l%?\'prc?\l/Jlger IthseI fprgtl g\iidetnrc]:g thaqtva%x%tp?sro%ecg o% he

quinazolinones are separable and that the separated isomers possess differential

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-

25 isoxazolepropionic acid (AMPA), that are post-synaptic neurotransmitter receptors for

excitatory amino acids.) Colebrook et al., Can. J. Chem., 53, 3431-4, (1975) observed

hindered rotation about aryl C-N bonds in quinazolinones but did not separate or

suggest that the rotational isomers could be separated. United States Patent

Application 60/017,738 filed May 15, 1996_and entitied "Novel 2,3-Disubstituted-4-(3H)-

30 Quinazolinones" and United States Patent Application 60/017,737 filed May 15, 1996

and entitled "Novel 2.3-Disubstifuted-(S.6)-Heteroarvlfused-Pvrimidin-4-ones.“ both

applications herein incorporated by reference in there entirety, refer to racemic

quinazolinones and pyrimidinones. Suprisingly, the inventors of the present invention
have discovered that one quinazolinone isomer, defined by the spatial positions of the

35 substituents arising out of steric interactions, possesses all of the AMPA receptor
antagonist activity.



have di scovered that one quinazolinone isoner, defined by the spati al
positions of the 35 substituents arising out of steric interactions,
possesses all of the AMPA receptor antagonist activity. WO 98/ 38187
PCT/ | B98/ O¥PF#38187 The role of excitatory amino acids, such FAITBPHPMAL c
acid and aspartic acid, as the predom nant nedi ators of excitatory synaptic
transm ssion in the central nervous system has been well established.

Wat ki ns & Evans, Ann. Rev. Pharnacol. ToxtZol, 21, 165 (1981); Monaghan,
Bri dges, and Cot man, Ann. Rev. Pharmacol. Toxicol., 29, 5 365 (1989);
Wat ki ns, Krogsgaard-Larsen, and Honore, Trans. Pharm Sci., 11, 25 (1990).
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Trends in Pharrnacol. Sci., 11, 508 1990%; McDonal d and Johnson, Brain
Resear ch Reviagfpists sN-methyl{dgspartate  {NMDA),

15 propionic acid (AMPA), and kainic_acid (KA). The second general type is the G-protein

a-amino-3-hydroxy-5-methylisoxazole-4-

or second messenger-linked "metabotropic” excitatory amino acid receptor. This
second type, when activated by .the a'gbnists ‘quisqualate, ibotenate, or trans-1-
aminocyclopentane-1,3-dicarboxyl'ic acid, leads to enhanced phosphoinosoitide
hydrolysis in the postsynaptic cell. Both types of recéptors appear not only to mediate

20. normal synaptic transmission along excitatory pathways, but also participate in the
modification of synaptic connection during development and changes in the efficiency
of synaptic transmission throughout life. Schoepp, Bockaert, and Sladeczek. Trends
in Pharmacol. Sci., 11, 508 (1980); McDonald and Johnson, Brain Research Reviews,
15, 41 (1990).

25 The excessive or inappropriate stimulation of excitatory amino acid receptors
leads to neuronal cell damage or loss by way of a mechanism known as excitotoxicity.
This process has been suggested to médiate neuronal degeneration in a variety of
conditions. The medical consequences of such neuronal degeneration makes the
abatement of these degenerative neurological processes an important therapeutic goal.

30 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 condi.tions including cerebral

deficits subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia,
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acid receptors |l eads to neuronal cell damage or |oss by way of a nechanism
Known as axo bé/sd1exi city. This process has been suggested to roaviBas/eo1s1 __
neuronal ‘degeneration in a variety of conditions. The medical consequences
of such neuronal degeneration makes the abatenent of these degenerative
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effective in in focal and global ischemia models. The competitive AMPA receptor antagonist NBQX

(2,3-dihydroxy-8-nitro-7-sulfamoylbenzolf-Jquinoxaline) has been reported effective in

preventing global and focal ischemic damage. Sheardown et al., Science, 247, 571

20 - (1900); Buchan et al., Neuroreport, 2, 473 (1991); LePelillet et al., Brain Research, 571,

115 (1992). The noncompetitive AMPA receptor antagonists GKY| 52466 has been

shown to be an effective neuroprotective agent in rat global ischemia models. LaPeillet

et al., Brain Research, 571, 115 (1992). These studies strongly suggest that the

delayed neuronal degeneration in brain ischemia involves glutamate excitotoxicity

25 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.

Summary of the Invention

The present invention relates to an atropisomer- of the formula
30



preventing gl obal and focal ischem c damage. Sheardown et al., Science,
247, 571 20 (1900); Buchan et al., Neuroreport, 2, 473 (1991); LePeillet
et al., Brain Research, 571, 115 (1992). The nonconpetitive r ptor °
ant agoni stSC M @#1852466 has been shown to be an effective neb’%@g've
agent in rat global ischema nodels. LaPeillet et al., Brain Research, 571,
115 (1992). These studies strongly suggest that the del ayed neuronal
degeneration in brain ischem a invol ves glutamate excitotoxicity 25

medi ated at |least in part by AMPA receptor activation. Thus, AMPA receptor
ant agoni sts may prove useful as neuroprotective agents and inprove the
neur ol ogi cal outcone of cerebral ischema in hugmns. Sunmary of the-

I nvention The present invention relatgqg to ap#grdwysoner of the fornula 30
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D' #i§s. nitnpgen or CH, with the
n ftrogen; wherein n is an

-4- [err] -5 10 wherein gath of "
o or two, and wherein each Rl err]

proviso that only one of ™Al
i nteger fromone to four, prp

"A, B, 15 D' ring capable of
viso that one R5 nust be

is a subsbituent on any carbfin ato
_____ ‘carbon of the ring;

supporting an additional bond

wherein each Rl err] may be independently sel ected\fromthe group consisting
of (CJerr]-derr])alkyl, hal ogen, t-rifluororrethyl,Raarrino-(Cl-I[err])[err]-,
(derr]-Cerr])al kylamno-(CH err])[err]-, di(Cerr]-Cerr])alkyl-am no-
(CHerr])[err]-, (Cerr]-Cerr])al koxy, hydroxy((err]-Cerr])alkyl -,
(derr]-d.err])alkyl-O(derr]-Cerral kyl -, -CN, 20

hydr oxy- (CH err])[err] -, :
(derr]-derr])alkyl-(0O=Q-0((err]-derr])al kyl -,

E CC:[[ :; ; } i CC:[[ :; ; } g :: Me}%?bg%:l?g‘% é%[r% is P%&F\H%@r{ :mjit_h;the proviso that only one
E g[[ err } - g[[ er fof ‘)ﬁﬂ'll ‘lliB": ar{g@BQ:arﬁ &ig!flﬂ[’o@kh,{?ﬁérk'm,n i6@n ift€g6d) from one to four, preferably
err]-Cerr])a - ~0) - (. errigllerrl-., . : "
NH err]-( c:ofl‘%@f’\ém-)ﬁg‘ r"f?ie!é'" e@é{‘é% r‘% ?étlg?‘f‘]’?'&qmﬂyr\ﬁ"?@&a@‘ of the "A, B,
(CH[ err ] )iser O ingpéupabie Elsappdrticg ah abdfibkabohd (Wit dhe (grblisy thiat beé RF musepél

wherein mis an integer fromzero to X . . 5
attached toa carbon atom ortho to the asterisked carbon of the ring; wherein each R

A, B gnd

may be independently selected from the group consisting of (C,-Cy)alkyl, halogen,
trifluoromethyl,  amino-(CH,),~ (C,-Cpalkylamino-(CH,).-,  di{C,-C)alkyl-amino-
(CH,),-, (C,-Cplalkoxy, hydroxy(C,-Cglalkyl-, (C,-C,alkyl-O-(C,-Cjalkyl-, -CN,

20  hydroxy-(CH,),- (C,-Ce)alkyl-(O=C)-O-(C,-Cg)alkyl-, (C,-Co)alkyl-O-(C=0)-O-(C,-
Celalkyl, (C,-Cjalkyl-(O=C)-O-, H-(C=0)-(CH,),-~, (C,-Ce)alky!-(C=0)-(CH,),-, HO-
(C=0)-, (C,-Cyalkyl-O-(C=0)-(CH,),,-, NH,~(C=0)~(CH,),~, (C,-Cgalkyl-NH-(C=0)-
(CH,)ym and di(C,-Cglalkyl-N-(C=0)~(CH,),-; and wherein m is an integer from zero to
four; '

25 R? is a pheny! group of the formula Ph? or a five or six membered heterocycle;

wherein said 6-membered heterocycle has the formula

30



four; 25 R2 is a phenyl group of the fornula Ph[err] or a five or
si x menbered heterocycle; wherein said 6-nenbered heterocycle has the

fornmul a 300 98/3¥0893/ 38187 PCT/IB98/00151 _ _
PCT/ 1 B98/ 00151 -5- [err] 5 wherein "N' is nitrogen; wherein said ring
positions "K', "L" and "M nmay be 10 independently selected from carbon
and nitrogen, with the proviso that i) onl-y- 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; wherein said five nenbered heterocycle
has the fornula 15 [err] 20 wherein
said "T" is -CH, N, NHL Oor S id ringRpdsitions "P' and "Q'
may be independently selected fr gen, oxygen and sul fur;
with the proviso that only one of ‘T" can be oxygen or sul fur
and at | east one of "P', "@Q or 'T" nupst et eroatom wherein said
Ph[err] is a group of the formula 25 M K . '
[err] 30 Herr] is hydrogen, hal J.?/Cl\l,\h{gér],\ perr],
(err]-Cerr])alkyl or ((Jerr]-Cerr])al kpxy; 98/ 38187

PCT/ 1 B98/ 00151 -6- RO is hydrogen, hal o, C& rr], (Cerr]-derr])alkyl
optionally substituted with one to three h@fdgen atons,
(Cerr]-Cerr])al koxy optionally substituted with one to three hal ogen
at ons,

wherein "N" is nitrogen; wherein said ring positions "K", "L" and "M" may be

10 independently selected from carbon and 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;

wherein said five membered heterocycle has the formula

T. R14

S o1

0 P
R15/ \R15

20 wherein said "T" is -CH-, N, NH, O or S; wherein said ring positions "P" and "Q" may
be independently selected from carbon, nitrogen, oxygen and sulfur; with the proviso
that only one of "P," "Q" or "T" can be oxygen or sulfur and at least one-of "P", "Q" or
"T" must be a heteroatom; | B

wherein said Ph? is a group. of thé formula
25 piz
R11

30 RlO

R? is hydrogen, halo, -CN, -NO,, CF,, (C,-Cg)alkyl or (C,-C;)alkoxy;



(dJerr]-Cerr])alkylthiol, amno-(CHerr])[err]-,
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K RERCEIRAT P D it
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L%?E{Lr?}e” R e L e A
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(qerr]-crr])alkyl - (C—O) O (CH err])[err]- (CiCelalk
amep$]§gl[ﬁ; lr]emgx C[er Q&eﬂz@—g 6%&3;&0:[@(0 E (Cfa)@ﬁéfc]calkyl -NH-(C=0)-
0 (G o s by ‘I‘@'(’ﬁ[‘er ?ocﬁﬁqcﬁ)yp Xy | HPEEHP) GarGrjalot-
ani no- (J er r J4@=e) -NH- NH- r]-CHo H(C=0)-(CHy),-, (C,-CQ
(_C[err]-C[err()a | Kyl - ’d@ @%@k F-d\é(ﬁga)g ( I’((C{ )4('
di (Jerr]-q &t %‘f%pfb)p €ref !':[(@r )\' kgl @?,&-b)‘ a)ﬂkY"
hydr oxy, ?155/ y (C[err] C[err])al kyI , h){droxy %[ rr] C[err])alk l
NH-(CH err]) (C,-Ce)alkyl Jalkyl

pyrrolldlne and 3-py err]
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el ectod | oronS BRI ICEEn DP9 BN N PR PG RS o ldre
with one to t(GHE- haldogpgrroline-(CH,),-, wherein said piperidine, pyrrolidine and 3-pyrroline
moieties of said piperidihe-(CHz)p-, pyrrolidine-(CH,),- and 3-pyrroline-(CH,),- groups

(derr]- qe”(b’%#‘e”% m&(él@wkbﬂw'ammggbcﬂ? Rg@&@(&%wl)k@”]'

may optionally be substituted on any of the ring carbon atoms capable of supporting
35 anadditional bond, preferably zero to two substituents, with a substituent independently
selected from halo, CF;, (C,-C¢)alkyl optionally substituted with one to three halogen
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PCT/ 1 B98/ 00151 -7- atons, ((ferr]-Clerr])al koxy optionally substituted with
onetothruﬂ)m“gpen atonms, (Cferr]- (err])alkylthiol, pcr,mgs,oolsl
amno-(CH err])[err]- (C[err] C[err])alkyl NH-(CH[err])[err]

di(derr]- C[err])alkyl N(CHerr])[err]- (C[err]

Cferr])cycloal kyl -NH (CH err])[err]- -

amno-(Cerr]-Cerr])al kyl - NH-(CH[err])[err]
(derr]-Cerr])alkyl-NH(Cerr]-Cerr])al kyl - NH-(CH[err])[err]

di (J err] - estomsal t@,ch)hlk&[yebbﬂlor@ilyzrshbmueul withtoneHbethtde hsroblan atoms, (C,-
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(G err] - o NPREE ey B -C QR N GRy ENHHEH) (C-Coalky-O-(C.-Colalkyh (G,

d
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(CHerr])[e Nk € 1-Colplberiey-(Cidpg- eer [GFOHCGHI, otec)cs)aykyl -HN-(C=0)-

H( G=C) - O(C[err] C[err])alkyl , H(C=O) - NI—l-(CI-l[err])[err]

(derr]- C[err])alfyl (O=C) - N@(@-)@lbylr]igerr]

H- O-(CH e I Y 13_

| (0. ol e B ek e, e

HO- (] er r 10 [ &itH:)), RIGHCHOL G A5+ HIQ=T ) D-, H(OELHO-IG, L Jalkyh, H(OHC)-NH- {CHa)

Gu1]- 02 Be b o oo G
c lhyl( HNHCH S=OH@=CINE(EHL)]-) [HOE;-Coalkyl-N-(CH,) -, (C,-C,)alk |-

?g[gfr](qqe;]r]% k;P:ﬁH q%zﬁ] Cerr]]) al %u (C=0) - S{G-p[er )j’)[( ]‘)a y

d

i(Cerr]-(err])al ky(GCalkydrr | - C[(GECL))adekyl (GO -0 k) [err] -,
hydr oxy, bydroxy-(Cerr]- Cerr])alky
hydr oxy- (C[ erW(BNF}OC&lzwlanth-(@dtMKyl-ktﬂ)t CH@ﬂd ( NiH-(ES.C )alkyl-

L

rarogen, - Cycohalel a0 R Tt (STl ST
Cl err])al kyl -Cpgiyler hydroke(C 13 IakyNH- (CH) and -C N, _
di(derr]-Cerr]) lzk N—eg err C'Lerr aIkI :
( rr]-Clerr])al ke %L‘quﬁ d)?‘ibj;&}@[%r]rai ClC\}[m(%ér])al kylg_’gll-(C—O) Rlerr]
ydrogem, -CN, REiehylirogka! (3 chdimh, (dat Salfifeedy (c (I CP («

h dl o,
11 S A AR ARELUCRIE T

rl-cerrg ﬂk%NlC )-no-(Cerr]-Cferr])al kyl -

I k NH- err])al kyl -
re]r r ]C[ (Ca:{ re]r r ia) a "gﬁ;’g h‘L %e@s)]i 1) Ib§|01 CRaalCHO @F[(@{ €palkoxo or

r]- C[err])alkp)(s h irad e el oto 4;-
s an integer fromges O%"ﬁae"" L (CTEPERIC Raly B S B c kLl o,
opt i onal ubl e boRd:is hydrogen -CN (C,-Cglalkyl, amino-(C,-Cyalkyl-, (C,-C)alkyl- NH ~(C,-
Cglalkyl-, di(C +-Celalkyl-N-(C,-Cp)alkyl-, halo, CF,, -CHO or (C,-Cg)alkoxy;

each p is independéntly an integer from zero to 4;

o~004avq
°cQeeRe I

s is an integer from zero to 4;
wherein the dashed bond represented an optional double bond:;
30 " and the ph_érmaceutically' acceptable salts of such compounds.

The present invention also relates to the pharmaceutically acceptable acid
addition salts of compounds of the formula |I. The acids which are used to prepare the
pharmaceutically acceptable acid addition salts of the aforementioned base compounds
of this invention are those which form non-toxic acid addition salts, i.e., salts containing

35 pharmacologically acceptable anions, such as the hydrochloride, hydrobromide,
hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate,



30 and the pharnmaceutically acceptable salts of such conpounds. The
present invention also relates to the pharmaceutically acceptable acid
addition salts of conmpounds of the fornula |I. The acids mhlggrare used to '
prepare t NP MB8Bhceutical |y acceptabl e acid addition sal t sPGT/IPTRO0IST _

af orenenti oned base conmpounds of this invention are those which form
non-toxic acid addition salts, i.e., salts contai ni ng 35

phar macol ogi cal | y acceptabl e ani ons, such38as the hydrochl ori de,
hydr obr om de, hydroi odide, nitrate, sulfate, bisulfate, phosphate, acid
phosphate, acetate, | actate, WO 98/ 38187

PCT/ | B98/ 0016fateg-aciq qitzate, tartrpte. chitartsate, sugpipalg: dnalpaitearfumarate. slusenats: e,

mal eate, funpiihgraid) Usodafe, SASHEAESUIS atebe’éﬂ%b@ulfon%?é h%&@hé%%ﬁte

et hanesul fonate, benzenesul fonate, p-toluenesulfonate and panoate
[i.e., 1,1 prieluenesnifopate (andydpawpate fispht h‘béi‘@ﬁ@dﬁﬂ%’bl%ﬂ hydroxy-8he
I nvention al ﬁgb‘f}ﬁbﬁtEg%‘{so base addition.salts of formula I. The chem cal
bases t hat e_used as reagents to prepare pharnmaceutical |y acceptabl e
base salt§ of thoa’bec@\rqmgn@isootfelaft@s taibase addition salts af:foumulauh Tbe wheminad

those that fgp sgﬂé't' rh%bé? usEEPas tr@?%;éﬁ‘t% ¥ Cﬁl@gﬁ‘éﬁrﬁi cégérl{ab%cl%sg%ltg

base salts inc
phar macol ogi otthbge aomppumlsl of foraitila hthat arshacidic il rmwle arethadsemat foum nondoxic

, t
Cai o um and_ Rasad it et FhorBBinds, ‘SheBEndBik Bl el (SAABE f Bt i i
as N net hyI g:ithmamdaeve(dv&ghwm\ch@)\anmldgmny aueeptalblka:atvd»rwsumhlasmlmdnetdher
e ouncdof e B Ea Al G A S BAAAN Fao s 4 G
(derr]- 15 affl emagnedily), . artinbaiunpreef wareedommpeumls adﬂ:t"bnrsalﬂsasd:@ FASEN-
t hose wherein "B" is nitr "D

hydr ogen, haft§thy Iwa'@ﬁfé;}gﬁ%ﬁ?g @%F'?ﬁnlowfé?p(fﬁr@?%ﬁo?‘?%? é‘f‘ar"ﬁﬂ%%?gréﬁf is
chloro or nebhgharmaeeatigilipfaccepirble rgani¢ amines. substituent ortho to the '
g[sgﬂi srgdpﬁ?;lr)?]n P&éfgrrgﬂgg@p%rggfgrh%gq ﬁrgﬁgousre](?msi're?gm I?ersrﬂil[dr%gle% MO or{
15  Cgalkyl.
Other preferred compounds of formula la are those wherein "B" is nitrogen and
"A" and "D" are carbon and R®is ﬁydrogen, halo, -CN, CF,, or (C,-C,)alkyl, preferably
R® is chloro or methyl, more preferably R® is a substituent ortho to the asterisked
carbon. _ '
20 Preferred compounds of formula la wherein R? is Ph? are those wherein R® is
fluoro, chloro, -CN or hydroxy; or R" is -CHO, chloro, flucro, methyl, (C,-C,)alkyl-NH-
(CH,),-, di(C,-Cglalkyl-N-(CH,),-, pyrrolidine-(CH,),- or cyano. Most preferred
compounds of formula la wheré‘m R? is Ph? are those wherein R® is fluoro or -CN; or
R" is methyl, (C,-Cg)alkyl-NH-(CH,)~, di(C,-Cg)alkyl-N~(CH,),-, or cyano.
25 Preferred compounds of formula la wherein R? is heteroary! are those wherein
said heteroaryl is either an optionally substituted six-membered heterocycle wherein
"K", "L" and "M" are carbon (i.e. pyridin-2-yl), or "K" and "L" are carbon and "M" is
nitrogen (i.e. pyrimidin-2-yl), or said heteroaryl 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), or "T" is nitrogen or sulfur, "Q" is nitrogen or sulfur and "P" is carbon (i.e.
1,3-thiazol-2-yl) or "T" is oxygen and "P" and "Q" are each carbon (i.e. fur-2-yl).
Preferred compounds of formuia la wherein R? is an optionally substituted six-

membered heterocycle wherein "K", "L" and "M" are carbon (i.e. pyridin-2-yl) are those



fluoro, chloro, -CN or hydroxy; or Rerr] is -CHO chloro, fluoro, nethyl,
(derr]-derr])al kyl-NH (CHerr])[err]-,

di (C err] wdjavasigzal kyl -N-(CH err])[err]-, pyrrolidi ne-(CH ercitiiBesrooist or
cyano. Most preferred conmpounds of formula la wherein Rlerr] is Ph[err]
are those wherein RO is fluoro or -CN, or Rerr] is nethyl,
(Jerr]-(err])al kyl-NH(CH err])[err]-
di(Cferr]-Clerr])alkyl-N-(CHerr])[err]-, or cyano. 25 Preferred
conpounds of fornmula la wherein Rl err] is heteroaryl are those wherein said

\rlrﬁteroaryl | whereinh R i€ Rydrpgéw,Na@HQ, aimtfmdrbeﬂemyx(c?-nﬂg)en@dme(mrz cyaie,-
erein "K"

M’ b
carbon and (RA)!“_\M%}?QHﬂgeﬁ%?‘?'%@re‘%5 EIFY;%’E% )is h@!f’@&f‘d%lé%?'aawmuw an
optional ly smbmtyl t(cgpeg)afkwm-me:;mg a‘ﬂ@'l h@t@t@gm}m Wﬂ,%?élﬁyl or cyéncgnc;rrnts@a

"P" is sul fur, '
ni trogen or Ff%’l“de @dsqngy hYtog8R,T Qﬂo s‘?ﬁ'fq&rﬂ”&mj mq_’ohyl OEXY,QA'\%MPSG prqfer red

1, 3-t hi azgl - gonfpouride of forhﬁxléMé{gﬁﬁbréde’ As af Gptishalgr %&%ﬁhe&%‘ﬁ%r‘ﬁer@d
fur-2-yl). Preferred conpounds of formula la wherein Rerr] is

optional |y shgsfacyeleshetsin " KndnirndeM" Res earber thee Pyiicin-2ryh a"Rth°39LWh%’ﬁt§' R¥r
b .

gg_ ’ fEBS?BO(llE f?dro@)éﬁ' @HD gﬂé&r}l @.‘I‘ QSJ)&]E\?I—?\IH-& Y-S §/(§8ééﬁlkyl -N (CHF)& or cyano.

nethyl, (Clerr]- (f@ftsrfgctamppowdsatﬁqrmtﬂq )a[\@herpm Rds @c[mtlpqla“y substvtuted five-

Jerr] ) al kyl g %%ﬁ%%lﬁlﬂherax ‘T’DE nﬂi’dﬁ%n('g_‘[lseélflin} bREPQ" isHarbiPie: 1,3-

hyd
(R[ CF ; ]r] ! a e?/ﬁh]rebozgﬁg-yl)alw-lﬂ'(t)@ mhe]'sui:ﬁé‘r R]’5)q1|R2§/$re each independently hydrogen, chloro,
di(derr]- C[ %{fm? ){?g%err] Cerr])alkyl, or cyano; or Rerr] or -
epen y

Rlerr] are |n rogen, -CHO, chloro, fluoro, nethyl or cyano.
Most preferred Prafmmﬂ)umdpom'idsfcrfrfwmwa |lawhéreireRtis Rhaptipnally substifptedbina- | y

e pyr di e bBRo ke - WlGhh A syt e s oRbfipgét 4R
(d err]-d ertd" isl dayborNiie G—@-ﬁma:}@l-{Zeyly bre those wherein R or R* are mdependently
Formi & 15 wsresdh Pl MioLs JREY FEivanp, “subat i tuted f1ve. menbered
het er ocycl e wher eEramplesiof spetifio geferrédcomporidsf afiforamsla lddincilecar bon (i . e.
ndependent |y hydfSgeluCTER-BHa TP NBA R 2 et R b B A Eoin S
conmpounds of of@rnmula la wherein R err] is an optionally fubst i tut ed five-
i rogen and b T8 2 e TbTpro Eeieyinadee Sy kambainarent e
or R errboar gniipdensimtant | y
(S)-2-{2-[6- fluoro-3-(2-methylpyridin-3-yl}-4-0x0-3 4—d|hydroqu1nazol|n-2-yl]—vmyl}
benzonitrile;
(S)-2-{2-[3-(2-chloro-pyridin-3-yl) -6-fluoro-4-oxo-3,4-dihydroquinazolin-2-yl}-
vinyl}-benzonitrile;
25 (S)-2-{2-[6-fluoro-3-(2-methyl-pyridin-3-yl)-4-oxo-3,4-dihydro-quinazolin-2-yl}-
vinyl}-4-methyl-benzonitrile;
(S)-2~{2—[3-(2-methyi—pyridin-3-yl)-4-oxo-3,4-dihydro-quinazolin-2-yl]—vinyl}-
benzonitrile;
(8)-6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-thiazol-4-y!)-vinyl}-3H-quinazolin-4-
30 one;
(S)-6-ﬂuoro-3-(2—methyl-pyridih-3-yI)-2-[2-(2-_methyl-thiazol-4-yl)-vinyl}-3H-
quinazolin-4-one;



15 hydr ogen, chloro, fluoro, nmethyl or cyano. Exanples of specific
preferred conpounds of formula la include: (S)-6-flu . o
?rgng [ 2- (‘% 9':;B§)1r0 phenyl ) -vinyl]-3-(2-net hyl - pyridi n-3-y|)-PSCI—+- %&,9&%?'_'_”‘4 :

(S)-2- {2-[6-f|uoro-3-(2-rrethy|-pyridin 3-yl)-4-oxo0-3, 4-di hydr o- qui nazol i n-2
-yl]- 20 vinyl }-benzonitrile; (S)-2- 2%

fl uoro- 3-(2- et hyl pyr|d|n 3-yl)4-o0xo0-3,4 Q'hydroqw nazolin-2-yl]-vinyl}-
benzonitrile; (S)-2-{2-[3-(2-chloro-pyridin-3-yl) -6-fluoro-4-o0xo0-3

, 4-di hyd | i b tril
(9 2120 DR or 65T etk A MeyhviRAR 312 g?cb‘l@ezthﬂrthwp&w-wazwrh 2.
yl]- vinyl}- ﬁumgay{.‘;gﬁgzom trile; (S)-2-{2-

[3-(2-methyl -pyridin:3-yl)-4-o0xo-3, 4-di hgdro qui nazolin-2-yl]-vinyl}-
benzonitril e; (8)-2~ [2-(5-d|ethylammomethyl -fluoro-phenyl)-vinyl]-6-fluoro-3-(2-methyl-

(S)-6-fl Uor0p§ﬁ<§13-3nﬂ-§1¥1qu91‘éiblﬁi-@-oﬁeyE)\a2 [ 2-(2-thiazol -4-yl)-vinyl]-3H qU| n.
azolin-4- 30

(S)-6-fludro-3- (2($)sﬁ-ﬁ99mp%rfz-@-ﬂu%°-§l-PyrlomnﬂZylneﬁhwmhenvﬁ-z\mwm-ﬂamethmy|]
3H qui nazol 'gY d#n-%%ﬁ) %lgl-qu}ﬁﬁzaﬁ(i%%@

PCT/ 1 B98/ 001 10-
-6-fl uoro-3-(2- matthxer eompatinds f §lig ingention(inclode:hy| - t hi azol - 2-yl ) -vi nyl | - 3H
qui nazol i n- 4- one;

2-(5-di et hyl ani nor‘na{s%&? chjorg- RN BRI CouRer-phemrn iyt apinageling one;

pyri di PI 3-yl)-3H dabzﬁa@abmlnrcé-ppnmn -Syh)-6sfluoro-2-[2- (6-methyl phenyl- 2-yl)-vmyl]-3H-
S) - 6- ro or o-

fpi/rrol 49, f%"[a%ei‘h“ henyl ) - vi nyl ] - 3- ( 2- net hyl -

pyr: dijn 3 yI) 3H— ¢B)- Bhﬁzohlona-;#;fidines-yli%hlabrd;b{mmubdﬁplﬁényﬁ)hmyl]ﬁm%mn@ﬂolin-4-
i ncl ude:
(S)-3-(2-chl ShG- pyridin-3-yl)-2-[2-(2-fluoro-phenyl)-vinyl]-3H qui nazolin-4

- one; (S)-6-chloro-2-{2- (Z—ﬂuoro-phenyl)-vm yi}-3- (2-methy|—pyrldln-3-yl)-3H- uinazolin-
(S) 3-(2- chI%roepyrldlnSyI) 6-fl uoro-2-[ 2- (6- et hyl - phenyl | )-vinyl]-3
15 (S)-6-chloro-2- [2 (2-fluoro- phenyl)-vinyl]-3-(3methyl-1-oxy-pyridin—4-yl)-3H-
quinazolin-4-one;
(S)-3-{2- (3-(2-chloro-pyndm-3-yl)-6-f|uoro--4 oxo-3,4-dihydro-quinazolin-2-yl}-
vinyl}-benzaldehyde;
(S)-3-{2-[3-(2-chloro-pyridin-3-yl)-4-ox0-3,4-dihydro-quinazolin-2-yl]-vinyl}-
20 benzaldehyde;
(S)—3-(2-chloro-pyridin-3-yl)—6¥ﬂuoro-2-[2-(3-hydroxymethyl-phenyl)-vinyl]-sH-
quinazolin-4-one; |
(S)-3-(2-chloro-pyridin-3-yl)-2-{2-[3(1,4-dioxa-8-aza-spiro[4.5]dec-8-yImethyl)-
phenyl]-vinyl}-6-fluoro-3H-quinazolin-4-one;
25 (S)-3-(2-chloro-pyridin-3-yl)-6-fluoro-2-{2-[3-(4-pyrrolidin-1-yl-piperidin-1-
yimethyl)-phenyl]-vinyl}-3H-quinazolin-4-one;
(S)-2-{2-[3-(2-chloro-pyridin-3-yl- 6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl}-
viny!}-benzonitrile;
(S)-2-{2-[3-(2-chioro-pyridin-3-yl)-4-0x0-3,4-dihydro-quinazolin-2-yl]-viny!}-
30 benzonitrile; _
- (8)-2-[2-(2-flucro-phenyl)-vinyl]-3-(2-methyl-pyridin-3-yl)-3H-quinazolin-4-one;
(8)-3-(2-chloro-pyridin-3-yl) -6-fluoro-2-[2-hydroxy-phenyl)-vinyl]-3H-quinazolin-4-
one;



10 qui nazol i n- 4- one;
(S)-3-(2-chloro-pyridin-3-yl)-6-fluoro-2-[2-(fluoro-phenyl)-vinyl]-3H quina
zolin-4- W@98/38887 6- chl or o- 2-[ 2- (2-fl uor o- phenyl)-vin PCT/IB98/00151 _ .
yl']-3-(2-nethyl -pyridin-3-yl)-3H qui nazol i n- 4-one; 15
(S)-6-chloro-2-[2-(2-fluoro-phenyl)-vinyl]-3-(3nmethyl-1-oxy-pyridin-4-yl)-3
H qui nazol i n- 4-one; -11-

(S)-3-{2-(3-(2-chl oro-pyridin-3-yl)-6-fl uoro-4-oxo- 3, 4-di hydr o- qui nazol i n-2
-yl]- vinyl}-benzal dehyde;

(S)- 3 {2 [3 (2- chK&)-G—fpxpm-@r-(ri—&eﬂ‘ly)-pyndms—?l)42-{12 (B-dredhyjthiaapbi ivi)-&thyl{3H4 ny
I} -

(S) - 3 (2 chl gﬁﬁggé{}’y‘g'%ﬁee yl) - 6-f 1 uor o- 2- [2 ( 3- hydr oxynet hyl - phenyl ) - vi nyl ]
-3H qui nazol i n- 4{$pe-fluoro-3-(2-chloro-pyridin-3-yl)-2-[2-(2-dimethylamino-methylthiazol-4-y!)-

S)-3-(2-chl 2-{2-[3(1, 4-di 8- 4. 5] dec- 8-yl net
§1yl)) E)he(r:]yl ]%‘\g/)lﬂ %ﬁ‘j”'%a%q?ﬁ'é‘r%ﬁ%ké qw[ ngizol | nI ngne agg spirol Jdec e

(S)-3-(2-shl oro- pxsj-zlJ[Zl(SiDYéthylﬁn‘flhméﬂTyZ-Z{me[rB-p(%nWIvr@I]L@-lflnoﬂo-sl(#khéﬂfyl-d' n

Eé) 32/| ?'gt P)él %}yp@ gyl VI n ﬂ"B“g’PI nazol i n- 4-one;

6-f | uor o- 4- oxo- 3, ailmah ﬁlﬁhdﬂﬁe} L2218l 6LB LhethgNpPrMihI3-Y§-4-0x0-3 4-
(S) - 2 {2 [ 3- %2 ch?%?o- I‘Iﬂgl n- 3- yl -4-{o;<[o or F%yd?g@qﬁ?ne:zol },ﬁ 2°)§/<I)] Vi ny

| }- ben mfi{q-qqu@azohn-z-yl]-wnyl benzonitrile

(S - 2 [ 2- (2-11 uor eshgsyd bié‘thW‘éHlnﬁhémtﬂwrb-ﬁiﬁeh%iw%]yé-}lﬁ% Ql{br}ﬂéﬂ"y'ln 4
-one; (S)-3-(2-chloro-p I n=

- 6- f | uor @92- pPPERinZ-Yhyp %qu\g/‘?ﬂﬁ] 3H qui nazol i n-4- one; WD 98/ 38187

PCT/ 1 B98/ 00151 - 1}g).5- (D _ - . -vi)- '
(S)-6-11 uor o- 3- & % )6 ﬂu ropBy(rZI |Hethy!3pyn|dm y[) f [<‘2 (2 d|m thyi_a lli'i% gnoelthyjft z)o!% tyRyI ]-
3H qui nazol Viny Bbh@nnazohnA-one

<S>y|)6 F1 uor o- 3- (21 8hle0fifsrBY4-{ SdktRyi¥dyrichn-B Ay 3191 T O ABR A FRH VI [ 440! -
quinazolin-4-one;
15 (S)-6-fluoro-3-(2-chloro-pyridin-3-yl)-2-[2-(2-thiazol-4-yl)-vinyl}-3H-quinazolin-4-
one;
(S)- 6-ﬂuoro-3 -(4-methyl-pyridin-3- yI) -2-[2-(4-methyl-thiazol-2-yl)-vinyl}-3H-
quinazolin-4-one;
(S)-3-(2-chlor o-pyridin-3-yl)-6-fluoro-2-{2-(2-hydroxy-phenyl)-vinyl]}-3H-quinazolin-
20 4-one; and
(S)-6-fluoro-2-{2-(2-fluoro-5-pyrro lidin-1-ylmethyl-phenyl)-ethyl}-3-(2-methyi-
pyridin-3-yl)-3H-quinazolin-4-one.
This invention also relates to a pharmaceutical composition for treating or
preventing a condition selected from cerebral deficits subsequent to cardiac bypass
25 surgery and grafting, stroke, cerebral ischemia, spinal cord frauma, head trauma,
Alzheimer’s Diéease, Huntington'’s Chorea, amyotrophic lateral sclerosis, epilepsy,
AIDS-induced dementia, perinatal hypoxia, hypoxia (such as conditions-é:aused by
strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking, electrocution
or drug or alcohol overdose), cardiac arrest, hypoglycemic neuronal damage, opiate
30 tolerance, addiction withdrawal (such as alcoholism and drug addiction including opiate,
cocaine and nicotine addiction), idiopathic and drug induced Parkinson’s Disease and
brain edema, and muscular spasms, migraine headaches, urinary incontinence,
psychosis, convulsions, chronic or acute pain, ocular damage, retinopathy, retinal



vi nyl ] - 3H qui nazol i n-4-one; 5 (S)-2-[2-(5-D

et hyl am nonet hyl - 2-f| uor o- phenyl ) - vi nyl ] - 6- f | uor o- 3- (4- net hyl -

pyri di n- 3- - 3H- qui nazol i n-4-one (S)-4-D ethyl am nonet hy

1- 2-{ 2- [6# 8- (4- met hyl - pyri di n- 3-yl ) - 4- oxo- 3, 4- PCTAB98/00151 _ _

di hydr o- qui nazol i n-2-yl]-vinyl }-benzonitrile (S)-2-[2-(5-D

et hyl am nonet hyl - 2-f | uor o- phenyl ) -vinyl]-6-fluoro-3-(3-nethyl- 10

pyrazi n-2-yl)-3H qui nazol i n4- one -12-
(S)-6-fluoro-3-(2-nethyl-pyridin-3-yl)-2-[2-(2-di net hyl am no-net hyl t hi azol -
4-yl)- vinyl] -3I—i—c‘umazglin-4;one; . i L

(S)-6-fl uor ongirega Mt tinpituganxiahn emesis) and tapdivepdyskinggia, ixamammnaaly compiising | - 3

H quinazol iy ofoa f treati
(S)-6-fluoro- % (g ﬁ orocgg/n |°5 osf OWU% I[azef{ectlv fgz{ﬁa 29 ?r preven ?g fﬁgqui n
azolin-4- ongcndltlon and a pharmaceutlcally acceptable carrier.

gf& 6-fl uoro-3- MTHEHHVémBWAan Ralate¥ 'té “2Pmethiold o TRt érrﬁézgﬁtm% y'cbndigy! 1-
qui nazolin-4-o0

(S)-3-(2-8nl aelectpgirfrqm icebyal) deficits subssquehP o 2ardiadr bypasp ravngery -andngiaftir®l+- qu
: Inglzgl |1n;/| neftﬁyl%n%ﬁeera]d)a% fs %rﬁll sg(ﬁ%g cgrt{ﬁ' nﬁr%af hg&ﬁ Qra%n%y "AiPheimers Disease,
pyri di n- 3- yl HuBtihgjom’ amremamyotrephlé" kateral sn!emmspeptlebsn AlBB&hducedadeanentia,

harmaceutlcl n for treatin rey ndition selected
P o cer obr apeuATBLte ebRh iR Bsfbndeeaabl Mat g, kirgoy, §maké
glr aL ting, st Bmlammnesrspbvﬁhtlors dmlg chMIi@,Ielew?duﬂdrmmTtugt bealdohiol lauémlose)
Al zhei ner,'.s sease ton' s or otr ic.late sclerqgsis
epi | epoy 10 B Aitests RARRARET NEURMALEam SR SBIATS (IeTop s A aE ppgrawal
conﬂl tions cw&ﬁdabyaiédﬂoﬁﬁgl;bﬁd id}nTc; s&mgwnymcmmge ;pfﬁ'ﬂ@ abcime hanld nicotine
as Xi ation rowni n oki el.ectrqc on Qr _drug or coho
ovgr éose) 398 t<‘;l':l,")a Ic ng{ﬂ’%d 8#&5*'8?%(?5 r&a)*mgfrbeggma and
tol erance, adﬁJs@&lhﬂQpé’ﬂlﬁéWH@‘éﬁie Keddabhes uﬁh@@hﬁ&dnﬁﬁhﬁwl pdycﬂﬂasi%ddd)rﬁldléidihs
|nclud|ng opi ate, cocai ne_and ni coti ne addlctlon) di opat hi ¢c. and drug

i nduced Par kiCheo5i0 & agpitepain osHiar damage. éﬂwa“%}{nfft'ﬁﬁb'ﬁﬂr athy, diopius, ﬁf’@j&eé)i 'ne
headachegs Uehfedisyaridafdifd BPsKifesid)Hv 8! hﬁ&hﬁnal COMpHLIRD UPmIniSIHAG It6 a0harmb! €

pain. ocular lnd?\gg eof ngrtl Itrne% actept or ;rai'ec;[v:errmlt?on an amount of a compound of formula la
effective in treating or preventing such condition.

This invention aiso relates to a pharmaceutical composition for tréating or

preventing a condition selected from cerebral deficits subsequent to cardiac bypass

20 surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma,

Alzheimer's Disease, Huntington's 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

25 tolerance, addiction withdrawal (such as alcoholism and drug addiction including opiate,

cocaine and nicotine addiction), idiopathic and drug induced Parkinson’s Disease and

brain edema, and muscular spasms, migraine headaches, urinary incontinence,

psychosis, convulsions, chronic or-acute pain, ocular damage, retinopathy, retinal

neuropathy, tinnitus, anxiety, emesis and tardive dyskinesia, in @ mammal, comprising

30 an AMPA receptor antagonizing effective amount of a compound 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 cardiac bypass surgery and grafting,



WO 98/ 38187 PCT/ 1 B98/ 00151
-12- neuropathy, tinnitus, anxiety, emesis and tardive dyskinesia, in a
manmal |, cwipss/3sigy an anount of a conpound of fornula |a ef frocwiBsg0OIS1
treating or preventing such condition and a pharmaceutically acceptable
carrier. This invention also relates to a nethod of treating or preventing
a condition 5 selected fromcerebral defijgits subsequent to cardiac bypass
surgery and grafti ng, stroke, cerebral ischem a, spinal cord trauma, head
trauma, Al zheinmer's Disease, Huntington's Chorea, anyotrophic |ateral

sclerosis, egidkaPTérebraiDachdlfiaC aQinat EBRY 'tr%unﬁefh'eaatt?éurﬁ'é/ PRizh8imdPsPBisease,
(such as condl tions caused by strangul ati on, surger snoke i nhal ati on,

asphyxi at i onHuBkngipn’s Ghotase RMygtropiie dateat §?'P'E9$'50FP'@?R§Q AIDSsindgpes dementia,
over dose), 1|9enrfai‘élqi\'y65x1§rﬂ(¥?§ka (VAU chnaifbRs BRI strdAg@Son, ngg@ﬁf smoke

tol erance, addiction with (such as al coholismand drug
i ncl udi ng opmaeletsorm@ahmatmmdmwmg iteolgng eé@c;trmytron ] pratoha@oaﬁkpvéfd@e)

i nduced ParkigspR a?regdoﬁﬁéﬁégé}ﬁ#cwém 2Fd5MBge aéryilatg‘t'él&lgnﬁé (S w lfﬂo%\ﬂ%l“e

headaches, urinary in nce OSIS l ons, chronic or -ac
pai n, ocul ar (s@ahag% alwtoinsmpandhydrugeaddiamommm mptate: eocaine, anghxiiestine 15

eresi s and g gL, QURILNS Ly dlly IndTEEPb arkHAORE 5hdke? slﬁqmaﬁﬁ%rde Bk, L

manmal in nee treatne prevention an anount a co
formul a | a efusctlarvgpasms, migrainegheadaphes,aninarygnsardinence disycluosis, ’Ebnsulsxons

brevent i ng- al SRR eE e s PR FRRUR B Biprath IRt ReuroREok: S fyblety.
car di ac hgpaemegie argitariiveydyskihegizafin anmgamsiat, cdomprsmgedmmnhlstemlgw aamaaphalal

ot oonre reiiing gk Rstgiard OFarmyeripoAn ATRE redanthr s eRizing e amayny

hypoxi a, hypekaaofnpdahd @ for@oRd la. ons caused by strangul ation, surgery,
snoke inhal ati on, sph%%q ation,_ drownin ¢hoki n%g el ectrocution o drug or
oy bs

al cohol over dose) /N 5HUNRRUNGS  ofsthis uHigreRisomarRgind gpiontic

tol erance, agdhfdré &P cohipddray\af thé Yshn@s 1a! ©@QNORI &8 @ enaritittnerdyli &8 e as
i ncluding_opiate, cocaine and nicotine addiction), idiopathic and drug

i nduced Pdr kiarsaiic.Jigstergmerng andnthenmbiies of sHe isaaers-ar spasms, ngraine

headaches, uri nar yrhe%myouneymm@mvsm Pay CORGIH Sefiflfke AUKIAbBNAS, WHEM
pai n, ocul ar damage, retinopath retinal neuro athy, tinnitus, anxiety,

emesi s and t &PER PENds See rf§§$%[‘t i/h? SOMRRHAHS %dhﬁr‘”vﬁﬂﬁ'@” exist as ‘cis and trans
configurations and as mixtures thereof.

Unless otherwise indicated, the alkyl groups referred to herein, as well as the

20 alkyl moieties of other groups referred to herein (__g_ alkoxy), may be linear or
branched, and they may also be cyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl. or
cyclohexyl) or be linear or branched and contain cyclic moieties.

" Unless otherwise indicated, halo or halogen refer to fluorine, bromine, chlorine
or iodine.

25 The bold lines in formulae la and Ib, depicted below, indicate that the bolded
atoms, and the groups attached thereto, are sterically restricted so as to exist either
orthogonally above the plane of the quinazolinone ring or orthogonally below the plane
of the quinazolinone ring. This steric restriction is due to a rotational energy barrier
preventing free rotation about the single bond connecting the quinazolinone ring to the

30 "A, B and D" containing ring. This rotational enérgy barrier is a result of an inability of
a R® substituent, ortho to the asterisked carbon, to rotate around the quinazoline
nucleus.



30 an AMPA receptor antagonizing effective anount of a conpound of fornula
la and a pharmaceutically acceptable carrier. This invention also relates
to a nmeth eating or preventing a condition selected ral
deficits ﬁgg%ﬂéﬁlt to cardi ac bypass surgery and grafting, JW@@%B-B?
PCT/ 1 B98/ 00151 - 13- stroke, cerebral ischem a, spinal cord trauma, head
trauma, Al zheiner's D sease, Huntington's_Chorea, anyotrophic |ateral
sclerosis, epilepsy, Al DS-induced denenti 34 perinatal hypoxia, hypoxia
(such as condltl ons caused by strangul ation, surgery, snoke inhalation,

asphyxi ati on, drowning, choki C on or  dru al,cohol

overdose), 5 car%"gﬁeq 8??‘89?"&%9%% {,ae‘oﬂg é?ﬁ%a(g q{%nﬁg@ndabggygstltuents

tol erance, agsreén e stdridamarstricted!@b aStorbasthenticyenamd absve thitd plafibi the

i ncl udi ng opi at e, cocal ne and ni-cotine addicti on}, i, di opat hi c._and dr‘@f%aﬁ
ne

i nduced Par kAHBggcnone SIngswham dhe, figg is daid oat wWithd ﬁlYé’B‘uIQ&P“psEPaﬁWs"Qhﬁ

headaches, ugyihaEYinone Mgl r@é]ﬁ uﬂ&y&h@ﬁmﬂa I&QFB’H&:%t@@%wthQB? SfiréochenfistH]. €
pai n, ocul ar damage, retino ?/ | retinal neuropathy, tinni anxi ety, 10
a

enesis an@ ténme\@fﬁw@ﬁ@% oamu batheenier !masmfrthg|Cﬁgvpaun¢swpfsfpmlﬁ¢a g8pda
manmal 1 equi igrdieh ﬁéiﬁn %E%rﬂ?ﬂ& §£n&>b@¥|%r§tému%ésﬁfﬁe% é&&@ﬁté}&stéﬂﬁaml@' ng

effecti ve anobunt of a conpound fornmul a ound
i nvention i n@lbmi]%ﬂ@l nlare et theiqvinraplinanedingl whespthe visyl Q@Gﬁ@ b'd)wtdglﬁl?ﬁ)lﬂﬁdé of

the formula kg ( %rﬁe’“}lmg "EShbRIRIsS bf RS Péﬁhhﬁlaﬁa late 8 s yith (R)

di astereoneric a ur es ok such 1 soners he conp
i nventi on naysteramlmrmstm eTheqcammqujw@mmommtama&m&oahe AMPA

present, o

Cont 1 gur o8 orecHRidt hiktuchist Ry RNERESe b3 offolmath aicHEsentagy deyola

al kyl groups qfaWAeabepmrrwtag'qmstastmkyll as the 20 al kyl noieties of other
groups referred to herein (e. & Yok K;Ha RE [ or branched, and
they may al so be cyclic (e.qg.; ~ cycl opentyl, or

cycl ohexyl) or be ‘Irhenemnpmmdbrwfﬂohadaanchmbetweﬁareqdccm-dm mtmsmetﬁmldssm‘
otherwi se I ndah%h. [h rBiciBR'S8Me SelisdReloh 104 Biow, X %, LM, ¥
15 T, R% R R% R% R R", R% R® R" R% R®™ RY Ph% n, m, p, and s unless
otherwise indicated, are as defined above for formula la.



or iodine. 25 The bold lines in fornulae la and I b, depicted bel ow,
indi cate that the bolded atons, and the groups attached thereto, are
sterical | yYWP98B318Et ed so as to exist either orthogonal |y aboretubss/goisine of
t he qui nazolinone ring or orthogonally bel ow the plane of the quinazolinone
ring. This steric restriction is due to a rotational energy barrier
preventing free rotation about the singlaqsbond connecting the qui nazolinone
ring to the 30 "A, B and D' containing ring. This rotational energy barrier
is aresult of an inability of a R err] substituent, ortho to the
asterisked carbon, to rotate around tiS€HEMBazol i ne nucl eus. WD 98/ 38187

PCT/ 1 B98/ 00151 -14- In the conmpounds of formula la, the atons "A and B" and

the substituents thereon gre sterically rest&icted so as to exist
orthogonal |y aboyg the pl §ne of theggui nazolgnone ring when the ring is
laid out with the ™WARNGT YR L0 {he~yj fre qui nazol i none ring.
Conmpounds of for nul are denot ed wi ) stereochemstry. 5 In the
conmpounds® of fornul aN& Nyhe mirror i he eapnpounds of fornula la
and drawn bel ow, the atons ?"A, B and D' are s’%jﬂcally restricted so as to
exi st orthogonal |y above the plane of the, quindizol i none ring when the vinyl
group is laid out to thg |eft of the quiphaz li fone ring. Conpounds of the
formual Ib are denoted With (R) stereg€hem $trly. The conpounds of formula

| a possess substantially all of the A 10| receptor antagonist activity
whereas the conpounds off fornmula | p”are essentially devoid of AMPA receptor
antagoni st activity. Det'ailed Deskription ot the Inverti on The conpounds of
formul a ¥ can be wrepar ed Jaccording to the neth bheng; 1. In the
reaction Schene aniNdi Seds 3 —®P’~p, Q 15 T,
Rlerr], Rerr], Re Rlenr], Rerr], Rlerr], Rerr],

~,

Rlerr], Rerr], Rerr P er©th; n, m p, hl ess ot herwi se i ndi cat ed,
are as defined above for fornula |a. N CHy
11§ | _ .
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25 30 WO 98/ 38187

PCT/ 1 B98/ 00151 -18- Schene 1 refers to the preparation of conpounds of the
fornul a | aWér9838187 om conpounds of the fornmula V. Conpounds etciBssdeasiul a
V are commercially avail able or can be prepared by nethods well known to

t hose of ordinary skill in the art. A conpound of the fornula V can be
converted into an acetam de of the fornmulajyp |1V by reaction wth acetyl
chl oride or acetic anhydride in the presence of a base in a reaction inert
sol vent. Suitable solvents include nethyl ene chloride, dichloroethane,
tetrahydrofuran and di oxane, preferabl ySgHEME gne chl oride. Suitabl e bases
i nclude trial kyl am nes such as triethylamne and tributyl am ne, _

di met hyl am nopyri di ne and pot assi um carbonate, preferably triethylan ne.
The tenperature of the aforesaid 10 reactingks in the range from about 0C
to about 35[err]C for about 1 hour tg aboufbfa urs, @geferably at about
25[err] C for about 3 houRg. The acet gm de t ormtla IV is cyclized to
a conpoundsof the formul a hyRx eacty W dehydrating agent, in the

presence of a catalyst, in mdy re.ct;égll:ert sol vent. Suitahl e dehydrating

agents include acetic anhydr 0S ous pent oxi de, 15 _

di cycl ohexyl car bodi m de, and ateétyl torT™Cid; preferably acetic anhydride.
Sui tabl e catal ysts include sodium or potassium acetate, acetic acid,

p-tol uene sulfonic acid, or boron trifluoride etherate, preferably sodi um
acetate. Suitable solvents include dioxane, toluene, diglyne or

di chl or oet hane, preferably dioxane. e tenperature of the aforesaid
‘reaction #& in the range from about g[err]C to about 110C for about 1 hour
to 20 about 24 hours, preferably at|{about 100C for about 3 to 10 hours.
Al ternatively, the conpound of formufa V can be directly converted into a
conpound of fornmula Il by reaction with acetic anhydride in the presence
of an acid catalyst in a solvent. Suitable acid catal ysts include acetic
acid, sulfuric acid, or p- toluene sulfonic acid, preferably acetic acid.
Sui tabl e sol vents include acetic acid, 25 tuene or xylene, preferably
acetic achg. The tenperature of the 8fores rﬂ\Péhctiog)is
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from about 20[err]C to about 150[err]C for about 10 m nutes to about 10
hours, preferably at about 120C for about 2 to 5 hours. The conpound of

formula | d by either of the above nethods, is reac |
amine of - H%”é’%ﬁ% a 30  \\D 98/38187 PRAbd b

PCT/ 1 B98/ 00151 -19- [err] 5 in a polar protic solvent in the presence of an
acid catalyst to forma conpound of the fornmula Il. Suitable acid catal ysts
i nclude acetic acid, p-toluene sulfonic ad®d or sulfuric 10 acid,
preferably acetic acid Sui tabl e polar protic solvents include acetic
aci d, net hanol , nol opanol referably cefjc.acid. The
Feimer atur o of 't RECAFDR dRIarS foUd aRaiuh 360 BRRNRISO b e o from
117[ err] C f ogonpeuidslofiNaiform0ladlogbmpbulidy éfihe Friel Yk cérhndhéally avhiibeier ] C
for about 6 hours, Alternativelé a co ound of the formula_IV can be

directly con@eFgRhePseRared by B‘Eﬁi\’!ew PR t9 Biosa o4 ordingy siké'a‘et"i‘%ﬁ“w th a

dehydrating agent Ac%'ﬁn;ﬂﬁhﬂ%f% foifula OTdERIbR c¥hldriecRfth h Rdtamide’df the BARGIRON
i nert solvent. Suitable dehydrat i%‘g agents include phosphorous trichloride,

phosphor ofis Bk P¥ easticaavithacssyl ichlaside o asetic Ankyidrige i th RIesAy®e ehp besadn a
preferably pi’éh%EiBR iriéiﬁséii;érﬁhlsmia% soﬂérﬁ@ﬂcﬁsdg%@tﬁﬂbﬂg![dﬁﬁﬁid% Pic icfSethane,

| utidi ne, dinethylamnopyridine, trieth i/ytamne or r ] ol 1 ne,
preferably ZEPWW?HO@-FTHE.%QL#I@MG@ peaferablyt methylanerhlarisieu eBitabls bpesreinglvuge

benzene or x RLef : WO e gﬁ&m ARD e
conbi ned rea}éré a tsm'gég %Eﬁ%q%}r%fﬂkg{fﬁgﬁs eg{y?g%ﬁﬂaa@"ﬁé (ﬂ’j‘n eat EEWe' and
t enper at ur e @btashismcarbopated prefabiho tristhylamine. adbet teml{eeatn]ecd dheilzdoresaid

1500 o111 Gof Obedthghls b e nb® (AR oG B0, S0 R B8CTAPLKCR! ABGMG A0k 571 C

for about "4 hou ound o 'S reacte
al dehyde of thhersf preferlahlyl%[teabio]itxﬁmfnrtdineupséisersce of a catal yst and a

dehydr ot 1. 290t 118 FRePHhAFBI BeTRLAT bR Y fbnd WYy
reaction with a dehydrating agent, in the presence of a catalyst, in dry reaction inert
solvent. Suitable dehydrating agents include acetic anhydride, phosphrcus pentoxide,
15 dicyclohexylcarbodimide, and acetyl chloride, preferably acetic anhydride. Suitable
catalysts include sodium or potassium acetate, acetic acid, p-foluene sulfonic acid, or .
boron trifluoride etherate, preferably sodium acetate. Suitable solvents include 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 about 100°C for about 3 to 10 hours.

Alternatively, the compound of formula V can be directly converted into a
compound of formula 11l 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 lll, formed by either of the above methods, is reacted
with an amine of the formula

30



i nclude zinc chloride, sodiumacetate, alum numchloride, tin chloride, or
boron trifluoride etherate, preferably zinc chloride or sodium acetate.

Sui t abl e weinshsss7 ng 30 agents include acetic anhydride, nmRCRABIS/BMSE ani c
anhydride, trifluoroacetic anhydride or propionic anhydride, preferably
acetic anhydride. Suitable polar solvents include acetic acid, dioxane,

di net hoxyet hane or propionic acid. The tgoperature of the WO 98/ 38187
PCT/ 1 B98/ 00151 -20- aforesaid reaction is fromabout 60C to about 100C for
about 30 m nutes to about 24 hours, preferably at about 100[err]C for about
3 hours. Conpounds of the fornmula I whereign the dashed |ine represents a
singl e carbon- carbon bond may be prep hydr ogenati ng t he

correspondi ng conpounds wherein 5 the ¢R8y epresents a double

car bon-carbon bond, using standard tec that "&re well known to those
skilled in the art. For exanple, of the double bond may be
effected with hydrogen gas (H[errl-hq,q usi ng catal ysts such as pall adi um on
carbon (P&/ C), palladiumon bariumsulfate (Pd/BaSd err]), platinumon
carbon (Pt/C), or tris(triphenyl phosphine) rhodiumchloride (WIkinson's
catalyst), in an appropriate 10 solvent ﬁgrc]r as net hanol, ethanol, THF,

di oxane or ethyl acetate, at a pressure y about 1 to about 5 atnospheres
and a tenperature from about .10[1err]C to about 60[err]C, as described in
Cat al yti c Hydr agelaabdrelie solvent dthe eresanch«fiap acikheatalpgt torfawnm a camnpsndof theess
Inc., San D 18, - A -eondi 1 X
Pd on car bon. o 1 SutePR: adkd e AysE VAo aGU i ISR SIBHE oBId T Sl
pr essur e. 10Thiasidyeprafedatiy acgttic cagid.ov Suiable opolamprefigu solventsoinchugér acatic acid,

i sotopes (i. t epd L5 I NGk L] H-gLr i

[err]H err] grrleuf'%r?#] gﬁr OliI %"’ﬁ’#?@%%@g’ééfggc? egg%g’{ gééhpoﬁ‘;?d%"ﬁér%‘ﬁée 5rﬂr‘reul a
| can be sepaferesaldiraadiondsiomdbout 201 td eboutl H& °Cafoatiolib1 hpukitg bbout 24
Pressure Liquj usi n jral HPLC col um and

el uting with*&ﬁ“%%&g%%ﬁgét%‘\(}?ﬁ%&%éed%?eg}@?%ary skill inthe art will
understand 20 t hailtensativelyy @esompounds bf theefdrsulac bY wan sheaditeatlyuesriverted ntobae

used to sgparate the i.ndividual ,atraopisoner.s.  Sui,tabl.e HPLC. i nstrumen

Ml ude L8 asPlbeb i srdbs fomtifs 47k SEARRER = 380V AMHtRa ke AR GBI A e

Anal yti cal Gfadeuldhdnmandapbasy, iiva Rautiostisert solvent. Suitable dehydrating agents
include phosphorous trichloride, phosphorous oxychloride, phosphorous pentachioride

or thionyi chloride, 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 hour to about 24 houré, preferably at about 110°C for
about 4 hours. | |

25 | The compound of formula Il is reacted with an aldehyde of the formula R’CHO |
in the presence of a catalyst and a dehydrating agent in a suitable solvent to form a
compound of the formula |, wherein the dashed line is 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, trifluoroacetic anhydride
or propionic anhydride, preferably acetic anhydride. Suitable polar solvents include
acetic acid, dioxane, dimethoxyethane or propionic acid. The temperature of the



HPLC. Suitable HPLC s are configured according to nethods well known to
those of ordinary skill in the art. Such configuration invariably includes,

a punp, iq | port 25 and a detector. Suitable chiral be
pur chased%(sg%%sgg‘éged or can be packed by one of ordinary SWP%O@%Q’EIFL
Suitable chiral colums include chiral OA, OD, OG AD and AS col umms which
can be purchased from Chiral Technol ogies Inc., 730 Springdale Drive, PO
Box 564, Exton, PA 19341. One of ordi naryzg‘ki Il inthe art will appreciate
that many other chiral columms, purchased from other vendors, would 30 be

adequate to sgparate the jsoners of the invention. The cking material can
al so be purcﬁg’é%?f’é FRagtien isfom abeut$0SE 2 abows 10054 fer %@Hgg%f"ﬁ e$ i about 24

preparative ReRR! pidfeHablydt@baloY80L foNabbaNs hbiirsdi aneter. Suitabl e bead
sizes for analytical separation are about 10 microns in dianeter. WO
08/ 38187 Compounds of the formula | wherein the dashed line represents gsigglgsarhon-21 -

Conmpounds  of ch@oRbbAd hiay b%?ép%iréh By ﬂ%ﬂﬁb&r&y’tiﬁy the ®oriesE&iRdifg ccﬁﬁﬁmﬂ-lo%% ein
resolved by treatnment with an enantionericalTy pure acidTn a sultable

sol vent t 8 fHiedashed e repigrenis & deihie carbentcatrondbpnich ysiBgetaRHard eghniquesy
pur e aci ds | Rtk e WA RRBRA 15 WAURDNiIe R thle a2 e dxnitfd, ded@ifind the BolieS
thereof), mandelic acid and lactic acid. 5 Suitable solvents include

al cohol s, subpndgan beyefectedwmithahysrogandgas (Rholsing eatalyats, sushasopailadivm on
et her and ac : e '

converted to%%@éﬁé\}ﬁd[’%’% tdl%gb%{gra ﬁnﬂrﬁg@giégggégra(ﬁ@fg é‘%ﬁ earr‘r:é? ﬂ%gépﬁc), or
descri bed i ntis{iphenyiphopbineprhodinoh ohiofide nMVikinsbn'sscatalystheih acaapprepriate

Scneme. 1.10ropdyEnt AR e fandOEhd St SRNEREB byl SR, of ThASEIPrg
with a coupl ishgut tayebeyt Seatremspheresfandnz témperatuze Yo abautd 0aCltasbouh6acc,
eact on etk aagttEiln Lok M A ERBOUNE Bkl (RELK Phuf Ry REESRE |

sui tabl e coupling’re
di cycl ohexyl ®redsoldci, Saddiedd, 3979i ppe 8hyE3amhedplicniyd cdhditidns\dre prdfedied:nPden

i i i dagol e (G CNGoGH R 2T CaBMo e Fat Qe Cas Hesites Thhmatod

di met hyl aysi nesorprovides foPMiBuctioyidf hydroges iotopas (les, dedirjum, dritium) by replacing
'H, with ?H, or *H, in the above procedure. -

Compounds of the formula | can be separated into compounds of the formulae

la and Ib by High Pressure Liquid Chromatography (HPLC) using a chiral HPLC column

and eluting with an appropriate solvent. One of ordinary skill in the art will understand

20 that many types of instruments, columns and eluents can be used to separate the

individual atropisomers. Suitable HPLC instruments include LC SpiderLing®, Waters

4000®, Hewlett' Packard 1050® and Analytical Grade Thermo Separation Products

HPLC. Suitable HPLC's are configured according to methods well known to those 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 separation are

about 10 microns in diameter.



triethylam ne, preferably dinethylam nopyridine. The coupling is conducted
in,an inert solvent, preferably an aprotic solvent. Suitable solvents

i ncl ude awasesmsiss | e, di chl oronet hane, dichl oroet hane, and PCI/IB98/00151 _

di net hyl f ormam de. The preferred solvent is 20 dichl oronethane. The
tenperature of the aforesaid reaction is generally fromabout -30 to about
80[err]C, preferably about O to about 25[egr] C. The conpound of fornula Vi
is converted into a conpound of the formula VII by reaction with acetyl
chloride or acetic anhydride in the presence of a base in a reaction inert
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preferably 4-dinet pyr e solvents 1 nc
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' Suitable bases include dimethylaminopyridine (DMAP), hydroxybenzotnazole (HBT), or
triethylamine, preferably dimethylaminopyridine. The coupling is conducted in an inert
solvent, preferably an aprotic solvent. Suitable solvents include acetonitrile,
dichloromethane, dichloroethane, and dimethylformamide. The preferred solvent is

20 dichloromethane. The temperature of the aforesaid reaction is generally from about -30
to about 80°C, preferably about O to about 25°C.

The compound of formula VI is converted into a compound of the formula Vil
by reaétion with acetyt 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 triphenyiphosphine, 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,



bet ween about -100C to about O[err]C, preferably about -78[err]C, for a
time period between about 15 minutes to about 1 hour, preferably about 30 .

m nutes. The anionic product so forned is reacted with with.a
tetrahydr SY@P¥P18bI uti on of an al dehyde of the fornul a RRCHECHIREAYFLL: on

of al dehyde can be added to the anion solution (normal addition) 15 or the
ani on solution can be added to the solution of the al dehyde (inverse
addition). Wile both methods can be used?Bo produce conpounds of fornula
VIT1I, inverse additional is preferred. The resulting reaction mxture is

sti rred for a tine period between about 15 m nutes to about 1 hour,
preferably alR@hydeiyrmnanddioxane, prefarmbly digxane e tTie damppeiiure- afdbe aferpsaid
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carbon (Pt/C)

catal yst), i ﬁbgﬁtr h%r in gf%? QX 15@osph| gef%t;l ghtu %]rlsu éé ds?‘hé amonEcnprgguct
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Catal yt i 015Hyd>rr@|g@ambh@a|utuan She BRI fideunb es ssnuné?aai thEYIderiae  (irdeReaddfioRn).es s
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additional is preferred. The resulting reaction mixture is stirred for a time period
between about 15 minutes to about 1 hour, preferably about 30 minutes, at a
temperature between about -100°C, preferably about -78°C, and then is allowed to
20 warm to ambient temperature. Inreaction 2 of Scheme 3, the compound of formula Vili
is converted to the corresponding compound of formula | by reacting .Vlll 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/BaSQO,), platinum on carbon (Pt/C), or

tris(triphenyiphosphine) rhodium chloride (Wilkinson's catalyst), in ‘an appropriate .



5 ~carbon, ethyl acetate at 25[err]C and 15-20 psi of hydrogen gas
pressur.e. This nethod al so provides for introduction of hydrogen isotopes
(i.e., deWOAS/38I87 tritium by replacing 'H2 with -2H2 or 3H2 PEAABIR00ABLy e
procedure. Wien R2 is heteroaryl, one of ordinary skill in the art wll
understand that heteroaryl is selected fromthe group consisting of
pyridin-2-yl, 1,3-pyrazin-4-yl, 1,4- 10 -pyrazin-3-yl, 1, 3-pyrazin-2-yl,
pyrrol -2-yl, 1,3-imdazol-4-yl, 1,3-imdazol-2-yl, 1,3,4- triazol-2-yl,

1, 3-oxazol -4-yl, 1, 3-oxazol-2-yl, 1,3-thiazol-4-yl, 1,3-thiazol-2-yl,

1, 2, 4- oxadi saleént3ugh asiméhdnalxeitianalpTHE; dioxahelior 8thyl acelatd; akaprdssbreyfromand
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such salts mMysiwlei e PRGEHE éggvgyprg@é‘cﬁ_pé.abl' e for admnistration to
animals, it is often degirable in practice to initially isolate a conpound

of the fornula | MWhaR Rads helarearh enexelicedinary skithify Higattwill amndgrstand that
unaccept abl eng@hrdarpingd deltfecirdml the PN Edndidt '&mamb%gnk 1231p{,;1|a§int4-91,e base

conmpound by treatnent with an al kal'l ne _reagent, subsSequen convert
the free 1Basyteginad-yhat.dwyeazin-2al. | pyred-2apt ad-midazoktdadidi Sriovidazel-2-yl.28,3.4he
aci d_additi ofc58l.551,0f sliaz008f, COTRUMISAT 1 DrfaddIMSR! 1 815G 2a-
prepared by treating the base conpound with a'substanti’al'ly equi val'ent
amount of t hexadiaze3-yli hdrdapxastiazer-§arhifdr-29l, d.3-axazel-8cticandgs1, 3 d-exadiazekdivhim
or in a suitahle.:or ' | 0 I
evapor at  on Sesi SGRHdeRahY F HERandReyRling B oF MR arohRofoiaicor
The aci ds whifwing enasigitional hundpup éo aleaximanmeitbres sulistitueatcept abl e aci d
addi ti on gal ts of \jdease.COMUIANE, Ble dlsik BY 8RLA OFnd'bol DPSSaahL Shnbor ™
non-toxi c acid addition salts, 1.e. ., 'salts contarning pharmacologlically
accept abl e awmriticad., Genarhllyg thehsedictiartsl will ibeéesonbycted lat e pressurengtialmub onddo about

nitrate, sul fﬂ%teg a?%og;iaﬁelﬁleg,aptrgfer&rff %P Qr%%%n? {)reas(s:tiJr% (about one atmosphere)
The compounds of the formula la which are basic in nature are capable of
forming a wide variety of different salts with various inorganic and organic acids.

20 Although such salts must be pharmaceutically acceptable for administration to animals,
it is often desirable in practice to initiélly isolate a compound of the formula | from the
reaction mixture as a pharmaceutically unacceptable salt and then simply convert the
latter back to the free base compound by treatment with an alkaline reagent, and
subséquently 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, hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid
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-24- phosphate, acetate, lactate, citrate or acid citrate, tartrate or
bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzobate,’
met hanesuW@A¥388and panvate [i.e., PCT/IB98/00151 _

1, 1' - et hyl ene- bi s- (2- hydr oxy- 3-napht hoate)] salts. Those conpounds of the
formula Ia which are acidic in nature are capable of 5 form ng base salts
wi t h vari ous pharnmacol ogi cal | y accept abl e24ati ons. Exanpl es of such salts
include the alkali metal or alkaline-earth nmetal salts and particular, the
sodi um and potassium salts. These salts are all prepared by conventi onal
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20 maximum product of yields of the desired final product. '

The compounds of the formula 1a and the pharmaceutically acceptable salts
thereof (hereinafter, also referred to as “the active compounds of the invention") are
useful for the treatment of neurodegenerative and CNS-trauma related conditions and
aré potent AMPA receptor agonists and antagonists. The active compounds of the

25 invention may therefore be used in the treatment or prevention of cerebral deficits
subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal
cord traumna, 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 and brain edema, and muscular spasms, migraine headaches,



neuronal danege, opiate tolerance, addiction wthdrawal (such as alcoholism
and, drug, addi ction including opiate, cocaine and nicotine addiction),

i di opat hi cwanéh/f814%0 | nduced Parkinson's Di sease and brain edgppapdiifdis:
muscul ar spasns, m grai ne headaches, WO 98/ 38187 -
PCT/ 1 B98/ 00151 -25- urinary incontinence, psychosis, convulsions, chronic
or acute pain, ocular damage, retinopat hy,_zg_eti nal neuropathy, tinnitus,
anxi ety, enesis and tardive dyskinesia. The&"in vitro and in vivo activity
of the conpounds of the invention for AMPA receptor a_nlt ?ggn! smt(r:]an bte o
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det er mi ned bassdpton aptivationtinduceteita?o Dptaks. Male CD-1 mice from

Charles River, weighing 14-16 on arrival and 25-35 g at the tine of
testing, serve as gﬂnﬁj g%?‘é.'cf B\eﬂquegg dsismipipginkibition  ef 39@)’#69?&@2@.3(&)’5@'_
cage undenost madasdl seRbRsAE AsyfollORsli tThaNSctRity 3f khddcdmBotids df theThvedtid 079
cycle for at l% st 7 days PI‘IOI‘ to experinentation. Food and water are

avai | abl e ad INMRYPLRENYEpsietiazale (D) irdiiced gseizgres in mice gan bengriemipedr e
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solubility, but screening will typica e done using saline; di's I"e

wat er, or E: Diesplgcissejpures ane fisaphpiodused bwBOZ. sMeanss takenaey ladenayhte clonic

i njecti OnCVehgﬁﬁ ?ongé/)kagﬁrgé,:?xgﬂaéahﬁﬁﬁgﬁgré B6ehfifibd $39BE YAGRr&nt BrAL &k,
(1.p..s. 15’ - Male CD-1 mice from Charles River, weighing 14-16 g on arrival and 25-35 g

at the time of testing, serve as subjects for these experiments. Mice are housed 13 per
cage under standard laboratory conditions on a L:D/7 a.m.: 7 p.m. lighting cycle for at
least 7 days prior to experimentation. Food and water are available ad libitum until the
time of testing.

20 All compounds are administered in a volume of 10 mi/kg. Drug vehicles will
depend on compound solubility, 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) latency 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, leo's are determined by probit analysis (Biostat).



25 placed into plexiglass cages in groups of five. At a predeterm ned tine
after these injections, mce are given an injection of PTZ (i.p., 120

ng/ kg) and placed into individual plexiglass cages. Measures taken during -
this five womsi3giszest period are:. (1) latency to clonic sei AOTABIS/HEAF1 _

| atency to tonic seizures, and (3) latency to death. Treatnent groups are
conpared to the vehicle-treated group by Kruskal -Wallis Anova 30 and
Mann-Whitney U tests (Statview). Percent psotection is cal culated for each
group (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 probit

anal ysi s ( Bi ost at )AnotheMf:th84 Isrldtermining the activity of the compounds is to determine

PC/ 1 B98/ 00151, - 26- Anot her net ho for etermnln the activity qof the
conpounds i s]tP‘B ‘%@F@Pf%%c?'ﬁ@% SR °'E ﬁ%°"96’ﬁ‘ﬂ%ﬂr‘ﬂi§“'8?r '%raCEYﬁYr ERM&Ei on
in nice. ThisdetériNed Hcéoding %o ﬂﬁi@ﬂmnﬁg%r&é@ﬂfedl ng to the fol I ow ng
procedure. Male CD-1 mce from Charl es ver ghi n& 14-16 on arrival

and 23-35 g 5 at Male ¢Premise fram Ghages Bé'ﬁ&éﬂ%lshlgauﬂﬁe smcﬁﬂl\{aié@é 23-35g

experiments. éY‘tl?éi‘tlrﬁé@f Q@W%ﬂé d%%hbjé@&%MﬂQéH expeRnéatd MRBEArehSised 13 per
conditions on a L: D7 ghting cycle for at least 7 days prior

to experi rrent‘iﬂgied-lﬁ‘deF§f@ﬂdﬁrﬁdaW{?@|’Y ﬁ?@'W&lqnaﬁ:)ﬂ- Blham.i piremndighting icyelg ot atne
of testing. %éstm%gﬁ%oﬁé)@gﬁnﬂghﬁ dé ré’tgd ?ﬁh \ﬁa% E%anglé%dﬁb{tm urkll {he

vehicles wll 10 deFend Ity, ut screening w |
typically betdm\éftj@@ﬂg saline, distilled water, or E: D:S/5:5:90 (5%

emul phor, 5% DMSO, ARG Cg%ﬁaér’eg%“dmnﬁéte%t?nd %‘N?E:Heo%i’(gﬁ-h&b 3D73] o PRI @S

used in these stu NnSI Ssts cmwre
mesh squat@s dapspdneiedompond 1$EImetystte1elscp@hms willrtypicaliylbe ddane189ing salind,5

pol e which is Stht%&é&ﬁ:&‘tg 030‘?‘ Elf%cé%%bébf?sa%he%ul or® 89° MTéeéﬁd‘@o"/esQﬁ‘rFeh Ohar es

can be turne upsi ce are mni steted’ corrpounds or v I Cle
(i.p., s.c., iojectioroyelicld. are pl aced into plexi gl ass cages in groups of

e e o o <18 B haBh ity Vg oMb 8 Bl %a
cm wire mesh squares suspended on 11.43 cm steel poles connected to a 165.1 cm

15 pole which is elevated 38.1 cm above the lab bench. These wire mesh squares can
be turned upside-down.

Mice are administered test compounds or vehicle (i.p., s.c., or p.o) and are
placed into plexiglass cages in groups of five. At a predetermined time after these
injections, mice are placed on 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 (Statwew)

One specific method for determmmg AMPA receptor activation-induced “Ca*

25 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-
Aspartate Receptor-Mediated Increases In Cytosolic Calcium In Cuitured Rat Cerebellar

30 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.
The tissue is then triturated using a fine bore Pasteur pipette. The cell suspension is
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The reaction yslufileadtites bAunéstPidh stlidtiohi RRtaMing 106 PNPLT the AMPA receptor agonist
15  kainic acid and “Ca® (final specific activity 250 Ci/mmol). After 10 minutes at 25°C,

the reaction is stopped by aspirating the “Ca*-containing solution and washing the

cells 5X in an ice cold balanced salt solution containing no added calcium and 0.5 mM

EDTA. Cells are then lysed by overnight incubation in 0.1 % Triton-X100 and

radioactivity in the lysate is then determined. All 6f the compodnds of the invention,
20 that were tested, had 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
compounds of the invention may be formulated for oral, bu¢cal, transdermal, intranasal,
parenteral (e.q., intravenous, intramuscdlar or subcutaneous) or rectal administration

25 orin a form suitable for administration by inhalation or insufflation. |

For oral administration, the pharmaceutical compositions may take the form of,
for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.a., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,

30  microcrystalline cellulose or calcium phosphate); lubricants (e.g., magnesium stearate,
talc or silica); disintegrants (.., potato starch or sodium starch glycollate); or wetting
agents (e.g., sodium lauryl sulphate). The tablets may be coated by. methods well
known in the art. Liquid preparations for oral administration may take the form of, for



vol ume of the bal anced salt solution containing 100 [err] M of the AWPA
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or propyl p-_hydroxybenzoates or sorbic acid
infusion. Formulations for injection may be presented in unit dosage form, e.g., in
ampules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulating agents such as suspending, stabilizing and/or

20 dispersing agents. Alternatively, the active ingredient may be in powder form for
reconstitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

The active compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, e.9., containing conventional
suppository bases such as cocoa butter or other glycerides.

25 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
as an aerosol spray presentation from a pressurized container or a nebulizer, with the
use of a suitable propellant, e.g., dichlorodifluoromethane, trichloroﬂuororhethane,

30 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

suspension of the active compound. Capsules and cartridges (made, for example, from



For buccal admi nistration the conposition may take the formof tablets or
| ozenges, formul ated in conventional manner. 10 For transder nal

admi ni st r aivigaseley conposition may take the form of patches, &
'P 0151 _ _
oi ntnments or iontophoresis formulated in conventional manner Such as

described in United States Patents 5,004,610 or 5,364,630 issued April 2,
1991 and Novenber 15, 1994 respectively. The active conpounds of the

i nvention may be fornulated for parenteralI5 adm nistration by.injection,
i ncludi ng using conventional catheterization techniques or infusion.
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in deuterochloroform unless otherwise specified and are reported in parts per miilion
(6) and are referenced to the deuterium lock signal from the sample solvent. All non-
aqueous reactions were cartied out in dry glassware with dry solvents under an inert
atmosphere for convenisnce and to maximize yields. All reactions were stirred with a

20 magnetic stirring bar unless otherwise stated. Unless otherwise stated, all mass
spectrum were performed using chemical impact conditions. Ambient or room
temperature refers to 20-25°C.,

Example 1
!S[-G-FLUORO-S-!Z-METHYL-PYRINN-3-YL[-2-|2-!2-METHYL—THlAZOL-4-VL[-
25 VINYL]-3H-QUINAZOLIN-4-ONE MESYLATE AND (R)-6-FLUORO-3-(2-METHYL-

PYRIDIN-3-YL)-2-[2-(2-METHYL-THIAZOL -4-YL)-VINYL'L3H-QUINAZOLIN-4-ONE
MESYLATE

Racemic 6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyl-thiazol-4-yl)-vinyl]-3H-

quinazoiin-4-one (0.080 g) was dissolved in 0.1% diethylamine/isopropanol (60 mL)
30 (final concentration 1.6 mg/mL) and applied to a preparative HPLC column (5 x 50 cm
Chiralcel AD) and eluted with 85/15/0.1 heptaneﬁsopropanol/dfethylamine at aflowrate
of 100 mi/min. The eluent was monitored with ultraviolet detection at 265 nM. Two
fractions were collected, the first component centered around an elution time of 60 min

SUBSTITUTE SHEET (RULE 26)



of a compound of the invention and a suitable powder base such as | actose
or starch. A proposed dose of the active conpounds of the invention for
oral, parenteral or buccal adnministratien to the average adult human for
the treatRO®83818The conditions 5 referred to above (e.g., PEEBIM0ISS_0 01
to 20 ng/ kg of the active ingredient per unit dose which could be
adm ni stered, for exanple, 1 to 4 tinmes per day. Aerosol formnulations for
treatment of the conditions referred to a¥bve (e.g., stroke) in the average
adult human are preferably arranged so that each netered dose or "puff" of
aerosol contains 20[err]g to 1000[err]g of the conpound of the invention.
The 10 over and thessgopnd @saundi arelutioratime 9675 min.| The tatpkaycle timeefor hgyaminiwas
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VESYLATE Rac C R methanold,,) 69.02(dd, J=1.5,6Hz, 1H),8691(dd, J=1.5,83Hz, 1 H),
6-f1 uor o- 3- ( Z.1e{day U=Py, 8. giH; ?rPQL B:0A- (@29 €188 hy Kyt hbazods dny2 Hyvr.agl @, BH

was |

qui nazol i n-4-one_( 0. ssolved in 0.1% dj et hééls am_ne/iso (rsosanol
i %’Ha

090
(60 m) 30 H)ihd (eforlfe?»%&-éﬁ%ﬂ H), 8.58dAnd 7 *adz.abihi%ee (% 3dh atie

HPLC col upsn (Bs3(>8 p?ma@hi:r.m&g& (AP fHh AbmbRsh. Wi th 85/15/0.1
hept ane/ i sopr opanal / di et he/l amne at a flowrate of 100 m /mn. _The_ el uent
0

was roni tored wit Fhgl eluaot dpex theosaee twr avciesswitvelwting timaceh §asminewere
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(-)-6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyl-thiazol-4-yl)-vinyl]-3H-quinazolin4-
one mesylate as a light yellow solid which had: [a]® = - 18.3° (c = 0.175 in methanol).
20 All other physical characteristics were identical to the atropisomer.
Examples 2-7
Examples 2-7 were prepared according to methods analogous to those of
Example 1.
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PCT/ 1 B98/ 00151 -30- and the second around an elution tinme of 75 mn. The
t ot al cyclwdg 1407 the run was 90 nmin. The eluent from4 cy ayqoigl
elution tine 60 m n were conbined and concentrated to gi ve an ol 'y tan
solid. The SO|Id was triturated with ether/hexane to afford 0.175 g of tan
powder. This powder was nearly dissolved in magnetically stirred 5 et hyl
acetate (15 nlL) and treated with 1 N nethatiésul fonic acid in ethyl acetate
(0.462 nm., 0.462 mmol ). A salt immedi ately began precipitating. The m xture
was stirred for 6 hours, at which tine Mduct was col |l ected, rinsed
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0.144 g of 0.1 diethyl
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3 H-quinazolijp-4- ong nesylate as a |ight yelljow solid whijch hagl: [err] =
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( —a-Fopi-serBr—Exanrples—2-7/ Exanples
according $o jhet ds jabRuREeB2tmethyiqssidint3-Ex dnDhiraldak AD; 0386/ Poléra
PCT/ 1898/ 00130 yl)-2-[2-(d-methyl-thiazol-2-yl)}- | 70/30 hexane/
vinyl}-3H-quinazolin-4-one isopropanol +
0.1 diethyl
_ _ amine;
" ' ' 1mL/min
“ 4 2-{2-[6-Fluoro-3-(2- Chiralpak AD; | 335 | 9.861
methylpyridin- 3-yl)}-4-ox0-3,4- | 70/30 hexane/ f
dihydroquinazolin- 2-yl}-vinyl}- isopropanol +
benzonitrile 0.1 diethyl
{ amine;
1mL/min
5 2-{2-[6-Fluoro-3-(2- Chiralpak AD; | 335 | 13.951
methylpyridin- 3-yl)-4-0x0-3,4- 70/30 hexane/
dihydroquinazolin- 2-yl}-vinyl}- isopropanol +
benzonitrile 0.1 diethyl
amine;
fmL/min
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-31- TABLE 1 Exanpl ' Nane Col um; uv
Retention e Mobi | e Phase; (nm Tinme
Flow rate (mnutes) 2 6- Fl uor o- 3- ( 2- net hyl - pyri di n- 3- -
Chi ral pak wig,9s38689 6.825 yl)-2-[2-(4-nethyl-thiazol-2-yl)- PCTABO#/0Ms1 __
hexane/ vinyl]-3H qui nazolin-4-one isopropanol + 0.1 diethyl am ne;
Inl/mn 5 3 6- Fl uor o- 3- ( 2- net hyl - pyri di n- 3- Chiral pak AD; 360
9.674 yl)-2-[2-(4-nethyl-thiazol-2-yl)- _3270/ 30 hexane/

vinyl ] -3H qui nazol i n-4-one isopropanol + 0.1 diethyl amne; 1 niL/mn 4
2-{2-[6-Fl uoro-3-(2- Chi raI pak AD, 335 9.861 rret hyl pyr| di n-

2ol o

pr opanol be®z onift2-{3-{$-(2-Chloro-pyridin-3-y1)-60. | Qi’il@in%klAla.m nd35 1] ‘M_Bﬁ?n 5
I2- [ 6- Fl uono- 3- (2- °-4-°x9§§9ig,‘9§433 'azoIB‘ 30@9%5% ret hylipyri di n-
p

) - 4- oxo- &, 4- 1 hexané roqui ngzol 1 n- -vinyjl }-

r opanol benzoni tln+2|-ﬂ]-vmyl}-benzomtnle 0. 1 ishpsopariol am ne: 1y mb/mn
0.1 diethyl '
amine;
1mbL/min

7 2-{2-{3-(2-Chloro-pyridin-3-yl)-6- | Chiralpak AD; | 335 | 20.264

fluoro-4-oxo0-3,4-dihydroquinazol- | 70/30 hexane/
in-2-yl}-vinyl}-benzonitrile _ isopropanol +
0.1 diethyl
amine;
1mL/min
Examples 8-9
5 All. HPLC analytical separation experimental conditions described below were

carried out with a Hewlett Packard mode! 1050 HPLC. The dimensions of the analytical
columns were 4.6 mm x 25 cm and the stationary phase particle size was 10 micron.

All samples were dissolved in methanol.

10 (S)-3-(2-CHLORO-PYRIDIN-3-YL)-6-FLUORO-2-[2-(FLUORO-PHENYL)-VINYL]-
3H-QUINAZOLIN-4-ONE
Column Chiralcel OD
“ Mobile Phase 80/20 hexanefisopropyl alcohol

with 0.1% diethylamine

|

Flow Rate - 1 mL/min
15 Detection UV (250 nM) '
Retention Time (first atropisomer) 18.697 min

Retention Time (second atropisomer) 22.102 min
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f1 Gor o- 4- oyeregadrsdi hydr oqui nazol - 70/ 30 hexane/ PCT/IB98/00151 '
in-2-yl]-vinyl}-benzonitrile isopropanol + 0.1 diethyl amne; 1nL/mn~7
2-{2-[3-(2-Chl oro-pyridin-3-yl)-6- Chiral pak AD, 335 20. 264

f | uor o- 4- oxo- 3, 4-di hydroqui nazol - 70130 hgxane/
in-2-yl]-vinyl}-benzonitrile isopropanol "+ 0.1 diethyl anmine; 1m/mn
Exanples 8-9 5 Al HPLC anal ytical separation experlnental '
condi tions descrihad N Wb A2

1050 HPLC. The di nmensi 1T 0 s
t he statlonaﬁ&_Mhhéﬂjﬂﬂhﬂﬁﬁﬂﬂ&ﬁﬂiﬂﬁwas 10 micron. Al sanples were

di ssolved in favat

(S) - 3- (2- CHLOREWBNR! DI N- 3- YL) - 6- FLUORO- 2- [ 2- ( FlgpeRRePEBNYL) - VI NYL] -

3H QUI NAZOLI - 4- ONE Col umm Chiralcel OD
Mobi | e Phase 80/ 20 I w fih
0. 1% di et hyl mMﬁ%“eFrhas %Wﬁé)&‘ﬁgh%?;\fré?ﬁ afé&%l
Det ecti on w (25 wnMO R&@aﬁwhmlﬂ& me.(first
at ropi soner) | 869 ' ont i o Wilees deond .o SOMBL) 22 10
mn 09838 Rate 1 mUimin ][
PCT/ 1 B98/ 00141 !
Detection _ -} UV (250 nM) l
Retention Time (first atropisomer) | 38.038 min
Retention Time (second atropisomer) 45.032 min

10 PREPARATION 1

quinozolin-4-one

Method A
6-F|uoro-2-methvlquinoxaIin-4-ohe.

15 A solution of 12.95 g (70.0 mmol) of 2-nitro-5-fluorobenzoic acid in 200 mL of glacial
acetic acid and 20 mL of acetic anhydride was treated with 0.625 g of 10% palladium
on carbon are reduced at an initial pressure of 54.5 psi. Hydrogen uptake was
complete after two hours. The catalyst was removgd by filtration and the filtrate was
heated at reflux for two hours at which time TLC (1:1 hexane/ethy! acetate) indicated

20 that the reaction was complete. The reaction mixture was evaporated to a
semicrystalliine mass which was broken up in a minimum amount of 2-propanol and
stirred in an ice bath for one hour. The crystalline solid was separated by filtration,
washed with minimal cold 2-propanol and air drieg to give 5.79 g (46%) of the desired
product as a brown solid, m.p. 127.5 - 128.5 °C.

25 A synthesis of 5-fluoro-2-nitrobenzoic acid is described by Slothouwer, J. H.,
Recl. Trav. Chim. Pays-Bas. 33, 336 (1914).




-33- (S)-6- FLUORO 3- (2- METHYL- PYRI DI N- 3- YL) - 2- [ 2- ( 2- METHYL- THI AZOL- 4- YL) -

VI NYL] - 3H QUI NAZOLI N4- ONE Col umm ‘Chiral cel
OD Mobi | e Phase 90/ 10 hexane/ i SOpchl%;l al cohol
with 0. 195%® B3887ani ne 5 Fl ow Rat e P 98/00151 gy / i n
Det ecti on W (250 nM Retention Tinme (first

at ropi soner) 38.038 mn Retention Tine (second atropi soner) 45. 032
mn 10 ' PREPSRATI ON 1 :

3-(2-Chl orophenyl ) -2-[2-(6-di et hyl am nonet hyl pyri di n-2-yl)-vinyl -6-fl uoro-3
H qui nozol i n-4-one Method A 6-Fl uoro- 2-net hyl qui noxal i n-4-one. 15 A
sol ution of 12.95 g (70.0 nmmol) of 2-nMethed® f| uor obenzoic acid in 200 niL

of glacial aceticyag L &\ g d treated with 0.625
g of 10%pal | ad 3280 Hi BleiuBho- 2554330V AlihaSol ﬁe'essure of 545

psi . Hydrogen uptAlkelutiersoftbdpd140aimel) of Gliudro2-methfloniroxabn-¢smenarsd 1 &6oved

by fil i f . : f £ 0. i ch
(e TLC (19 Pk L oh o BhSantfR, Rt 2Ty B pisiial e dtid 0 heBledll ©
conpl et e.5 TieBux ender anitrogert atneospherecfon pdroatse dVibst of tbe sbivegswas evaporateds

whi ch was brgken, up_ i m_pi mum anoun f 2-propanol ,gnd sti.rred in _an ice
pat h foroneHBUNS casbel prter ARG g dfc. sl Rare, (5D 98 i Rangh <hd
washed wi th refrigerated.c OAfters gagpimtie refitherator, the domier grystald wede diltér@off,0f
the desired praqduct..as.a byo olid, mp.,127.5. - .5 [enr 25
A'Syntnest s Broesvitbmitmala shtanshbed 5 e do Giiect-78 s nio St o tanct.
H, Recl. Trap. 1@7iy8g°€ays- Base. 33, 336 (1914). WD 98/ 38187
PCT/ 1 B98/ 00151 - 34- _
10 Method C
6-(2-[3-(2-Chlorophenyl)-6-fluoro-4-0xo0-3.4-dihydroquinazolin-2-yl-vinylpyridine-2-
carbaldehyde
A catalytic amount (about 100 mg) of anhydrous zinc chloride was added to a
solution of 576 mg (2.0 mmol) of 3-(2-chlorophenyl)-6-fluoro-2-methyl-4(3H)-
15 quinazolinone 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
under a nitrogen atmosphere for 3 hours until TLC indicated that the starting materials
had been consumed. The cooled reaction mixture was poured into water and the
mixture was extracted with ethy! acetate. The combined extracts were dried with brine
20 and magnesium sulfate, treated with decolonizing carbon and filtered and the solvent
was removed to give the desired product. This was taken up in 2:1 ether/pentane and
the crystals were filtered'to give 266 mg of the product, 33%, m.p. 247-248°C.
A synthesis of pyridine-2,6-dicarboxaldehyde is described by Papadopoulos, et.
al., J. Org. Chem. 31, 615 (1966).

25 Method D
3-(2-Chlorophenyl)-2-[2-(6-diethylaminomethylpyridin-2-y)-vinyl-8-fluoro-3H-
quinozolin-4-one ®

A solution of 65 mg (0.16 mmol) of 6-{2-[3-(2-chlorophenyl)-6-fluoro-4-oxo-3,4-
dihydroquinazolin-2-yl)-vinyl)pyridine-2-carbaldehyde in 10 mL of methylene chloride
30 at room temperature under a nitrogen atmosphere was treated with 3 drops of
diethylamine and 73 mg (0.34 mmol) of sodium triacetoxyborohydride. After stirring for

2 1/2 hour at room temperature, the solvent was evaporated and the residues were
partitioned between dilute hydrochloric acid and either and stirred for 30 minutes. The



Met hod B 3-(2-Chl orophenyl ) -6-fl uoro-2-nethyl -4-(3H)-qui nazol i none. A
solution of 2.50 g (14.0 mmol) of 6-fluoro-2-nethyl qui noxal i n-4-one and
1.96 g (1§v §RRly Of 2-chloroaniline in about 20 nL of gl aghnEsMéiss aci d
was heated af 5 reflux under a nitrogen atnosphere for 6 hours. Mst of
t he sol vent was evaporated fromthe cool ed reaction m xture and the
resi dues were taken up in ethanol and ref_P'F_gerat ed. After 6 days in the
refrigerator, the formed crystals were filtered of f, washed with m ni mal
cold ethanol and air dried to give 1.79 g (44% of the product. mp. '
137-138[ err] MF&FM
6-(2-[3-(2- h(#%adrl]a fnsasgeﬁragerdoang the a_qge%usdu ?’us %f(rt'ng nazol |gam2W'tq ethertr\e) py
ridi ne- 2- calel:lwrehﬂaﬂfacw vwea:hs,cardedanﬁlthqmlSLacndlﬁéolugc)n whsaldhgsthfdmsa pHnc

oSl thtor oo RERBRt 1y, R ShARM Rlura¥de e bémn bl ariwas then sxtracisd with

(2.0 nmol ) ofetlitrotwiee.i dT lnechomhiM«'elhmféaldextactélﬂ vié?errﬂnem‘ vdihobane andd withO
nmL of acetic anh drl de. 'f%he re@\c (? xture was a a}\ﬁ fI ur Eder a
ni trogen X n §H © an W3 PYRRAUIAFLy 4 %{tm?%@ gMRt {9 a
mat eri al 3 hﬁdné@ﬁte sansHerelworkbe freeaze ﬁﬁ@ﬂﬁﬁl bostate whsltreamwﬂwsaﬁgl(om
water and the m xtyre was extrac Wth et tate n

o Fmo s wer VAP G TRIER 24 issolod dhee N DLV ATRIET cCvsis SR T the
decol oni zi ng re&n cﬂurubnwm@f Qéream@rédTQnd? Ula¥REE WiHR BtHYPHEMEER Qi 22
desired product his was taken up in 2:1 et her/ ent ane and the crystals

were filteredd QW%PU@'%%S% (Sf'%ﬂH'éppr"aQtfbﬂ BYy- mp. 247-248[err]C. A
synt hesi sjgof pyri di ne- 2, 6-di car boxal é}gt,dnsquscri bed by Papadopoul os,

et. al., J. Og. Chem 31, 615 (1966

Vet hod D Preparations 2-19 were made according to methods analogous to those of
3-(2-Chl oroptmgyérgﬂgﬁ k2- (6-di et hyl am nomet hyl pyri din-2-yl)-vinyl-6-fluoro-3
H qui nozolin-4-one A solution of 65 ng (0.16 mmol) of

6-{2-[ 3-(2-chl orophenyl ) -6-fl uor o-4- oxo- 3
di hydroqui nazol i n-2-yl)-vinyl)pyridi nes 5 hyde in 10 mL of nethyl ene
chloride 30 at roomtenperature unde n al m)sphere was treated
with 3 drbps of diet hylgﬁ ne and 73

triacet oxybor ohydri de. S i
t he sol vent was evaporated 2

20

TABLE 1

“ Prep | R®® | 2 3 4 ~ NMR

|| 2 |H| o | F H (CDCY,) & 6.38 (1H, d, J=13), 7.00 -
7.11 (2H, m), 7.25 - 7.34 (2H, m), 7.46
-7.52 (2H, m), 7.77 - 7.84 (3H, m),
8.10 (1H, d, J=13), 8.29 (1H, d, J=8),
8.61 (1H, m).




partitioned between dilute hydrochloric acid and either and stirred for 30

m nutes. The
PCT/ | B98/ 00151 - 35-

conbi ned et herea

WO 98/ 38187

et her eal

| ayer was separated and t he aqueous was
extracted WRA®8B8$Ain with ether the ethereal extracts were ®CIABSSIeNs1 The
aqueous acidic solution was adjusted to a pH of about 14 with 10% sodi um
hydr oxi de (ice bath cooling) and was then extracted with ether tw ce.

sulfate and the solvent was evaporated. After one attenpt to forma

mesyl ate salt,
nmg (0.06 nmol
formed from
et hyl acet at ¢

'\ln o
+

uRt i

“UGIO

171.5[err] C 103
2-19 were nage accd
[err] 20 TABIE 1 P
H d F
7.11 (2H, m),
m, 8.10 (1H

PCT/ 1 B98/ 00141 - 36

7.251-
d, J¥

F
r di 1
ep
H
7.
13),

g%

t he remorked free base in ethyl

S which

ds anal og

3
err]) [e
7.46 -
d, J=6),

alt

(24%

170. 5

-

The
extracted were dried wiigg. brine and with 5 nagnesi um

acet ate was treated mnth 7.5

al s

her e fllteredhmﬂd mashed mnth

mn

DUS

Y328yl

fﬁs@(@ﬁ
7.52

61(7(%(1

b7, 761-

(cmlgp&swsl o1H, %, 1&1@5 epnee at

se of . Preparation

, 7.25-7.33

i

H, m), 74R|
7800

J—6) \M@)dﬂ Hgdg7
J-13), 8.61 (1H, m).

| @ns
1|

4

(CDCl,) & 2.37 (3H, s), 6.35 (1H, d,
J=18), 7.00 - 7.10 (2H, m), 7.26 - 7.32
(2H, m), 7.37 - 7.41 (1H, m), 7.51 -
7.58 (2H, m), 7.81 - 7.85 (1H, m), 7.91
- 7.94 (1H, d, J=6), 8.06 (1H, d,
J=183), 8.71 (1H, m).

Cl

(CDCl,) & 1.00 (6H, t, J=6), 1.98 (4H,
q, J=6), 3.50 (2H, s), 6.29 (1H, d,
J=13), 7.16 - 7.66 (6H, m), 7.72 - 7.85
(2H, m), 7.92 (1H, d, J=6), 8.03 (1H,
d, J=13), 8.62 (1H, m).

Cl

- CHO

s).

(CDCl;) 6 6.29 (1H, d, J=13), 7.47 -
7.62 (4H, m), 7.68 - 7.96 (5H, m), 8.07
(1H, d, J=183), 8.63 (1H, m), 9.98 (1H,

Cl

CHO

(1H, m), 10.0

0 (1H, s).

(CDCl,) ¢ 6.31 (1H, d, J=183), 7.48 -
7.61 (5H, m), 7.78 - 7.84 (4H, m), 8.10
(1H, d, J=13), 8.30 (1H, d, J=6), 8.63

SUBSTITUTE SHEET (RULE 26)



Prep R3 2 3 4 ' NMVR 3 F d F

H3 (CC[err]) [err] 6.36 (1H, d J= 13) 7.00 - 7.12 (2H, m, 7.25 -
7.33 (2H, -758(2Hn0776- 7.86 (2H, m, 7.9 H d,
J=6), 8. Ogu%fﬁzslg J=13), 8.61 (1H m. 4 F CH3 F jl’CMEQ%HMH_‘“
(ChCl[err]) [err] 2.37 (3H, s), 635(1H d, J=13), 7.00 - 7.10 (2H, m,
7.25 - 7.32 (2H, m, 7.37 - 7.41 (1 H, 751-758(2Hrr)7.81-7.85

(1H m, 7.91 - 7.94 (1H, d, J=6), 806(3i’H d, J=13), 8.71 (1H m. 5 F

d H [err] (CDC1[err]) [err] 1. 00 (6H, t,.J=6), 1.98 (4H, [err]
q, J=6), 3. 620 (1Ll_d_ [orrl 1=12) 7 16 . 7 A6 (GH ,
7.72 - 7. 85]&%25—[”54;37 92 (LH3 d] J=&), 8J03 (1 H d, J@4R). 8.62 (1H. t]n
6 F - CHD (cDCl[err}t) [err] 6.29 (1H d, J= 13) Na7
- 7.62 (4H, |V 7. 68 < [. 86 [5H ) ,—e07 8.6 5] 98
(iH s). 5 | &1 M &g | o '“g“ G%EDC? ﬁzéﬁz'?ﬁ) %3&’ 60h m
d, J=13), 7.8 - 71 61 [5H ), 7|78 éHﬁ 84 Jeany, mz B.32q5H1 ), u50J-—2L5§3
8.30 (1H, d.f 3=6),| 8.6B (1H ™, {10.Aey (1H,.3) TLT. HEET (RULE [P6)
o0 98, Soiay | B (TR o8) my SHRS T Y RS 4R
PCT/ 1 B98/ 00161 -37 Prkp Rl err] 2. 7.93 (1H, m), 8402 (1H, m, J=13), 8.61
NVR
(1H, m). -
o |Flalen! H (CDCl,) 66.50 (1H, d, J=13), 7.39 - |

7.68 (8H, m), 7.78 - 7.95 (3H, m), 8.25
(1H, d, J=13), 8.62 (1H, m).

10 | F Cl H “’E’ (CDCly) 6 1.72 (4H, broad t), 2.50 (4H,
"broad t), 3.49 (2H, s), 3.96 (4H, s),

|
| 6.21 (1H, d, J=13), 7.22 - 7.35 (4H,
IJ 1L m), 7.51 - 7.58 (2H, m), 7.77 - 7.84
| . (2H, m), 7.90 - 7.94 (1H, m), 8.03
\ /| (H, d, J=13), 8.64 (1H, m).




=
1H

d,
83 (2H ),
a

8
(
7.
F
7.
F d
(

7.

35 (4H, 1),

d
[err]

68 (6H, m,
H
4H, CH2 broad t),

H

J=13),
7.93 (1H,
H

7.90 -
le98138187

7.78 -

7.51 -

m, 8.03 (1H, d, J=13),

PCT/ | B98/ 00
NVR 11

1.73 -
3.43 (2
7.74 -

3.49 (2H,
7.58 (2H,

7.22 -
m,

(CDCl[err]) [err] 4.66 (2H, s),
7.32 (5H,

8.02. (1H, m J=13),

7.50 -

n, 7.58 (2H, m,

8.61 (1H, m. 9

6. 20
7.75 -

(CDCl[err]) [err] 6.50 (1H, d, PCENBY8/00¥5139. -
7.95 (3H, m,
[err] =

s),

8.25 (1H, d, J=13),
(CDCI[err]) [err] 1.72 (4H, broad t),
3.96 (4B8- s),
m,

7.

8.64 (1H, 1.

77 -

8.62 (1H, m).
6.21 (1H, d, J=13),
7.84 (2H, m), 7.90 -
WD 98/ 38187

10
2.
7.22 -
7.94 (1H,

50

'Eﬁﬁ[er T

Ll i

o]

P4

4(C

e

Dd[r)u[

’)77

N]VIRL47-161(H,

LI

dH JF

89 -

8. 27

7
H

L] 3
96

(1H

C

(@)

—. UU

. 1B(GDC,)38

r]
a0 L2
N4 ||,

Dﬁ'd%f Llaf 94 - 733%3H, )
7.50 - 7.61 (2H, m), 7.74 - 7.83 (2H,
m), 7.89 - 7.96 (1H, m), 8.01 (1H, d,
J=13), 8.67 (1H, m).

" L.U(J’ L\ | {]

381(47H,1.6) (1H, 60, 1.73.-61 [ 2H,

D@Pé??h (’T]):?rﬁb .63 §é3(%31_-LIH8 67 (JiH.

UZ73)-,2.88 8(H,(rh}.3.43 (218. @,’LG.(NJH,

n.
6. 47

12

Ci

CN

(CDCl,) & 6.52 (1H, d, J=13), 7.38 -
7.86 (9H, m), 8.27 (1H, d, J=13), 8.30
(1H, s), 8.61 (1H, m).

|

13

CH,

CN

(CDCL,) 6 2.39 (3H, s), 6.47 (1H, d,
J=13), 7.35 - 7.42 (3H, m), 7.49 - 7.60
(3H, m), 7.64 - 7.67 (1H, m), 7.76 -
7.86 (2H, m), 8.29 (1H, m), 8.31 (1H,
d, J=13), 8.70 (1H, m).

|

CH,

(CDCl;) & 2.38 (3H, s), 6.38 (1H, d,
J=10), 7.00 - 7.10 (2H, m), 7.25 - 7.32
(2H, m), 7.36 - 7.40 (1H, m), 7.47 -
7.58 (2H, m), 8.812H, s), 8.11 (1H, d,
J=10), 8.31 (1H, J=6), 8.70 (1H, m).




J=13), 7.35 - 7.42 (3H, nm), 7.49 - 7.60 (3H, m), 7.64 - 7.67 (1H .m), 7.76
- 7.86 (2H, m, 8.29 (1H, n), 8.31 (1H, d, J=13), 8.70 (1H, m. 14  H
CH3 F wo 9838187 H (CDC [err]) [err] 2.38 (3H, s), 6.B8rfiddmois1
J=10), 7.00 - 7.10 (2H, m), 7.25 - 7.32 (2H, m), 7.36 - 7.40 (1H m, 7. 47
- 7.58 (2H, m), 8.812H, s), 8.11 (1H, d, J=10), 8.31 (1H, J=6), 8.70 (1H,
. WD 98/ 38187 39
PCT/ | B98/ 00151 -39- Prep R3 2 3 4 NVR
15 F d OH H (CDCI[err]/DI\/SOd[err]) [err] 6.34 (1H,
d, J=10), 6 N
7.61 - 7.79) (Brp MR® §. 09 8.41 (1H, n).NUR oN
H ( [err]) 62 H H -d. J=10). 7.37 - 7.43 (3H M,
7.49 - 7.60|( 1.6% (thadl J=R), 7 BVRD. (
J=10), 8.72ji(1H, !:”qy, clldH H[er?] @0'3'5 672—31'456@4’((%53@8["4%)
[err] 2.38 3H s}, 6{37 (IH d,|J=15), 7 085~ 6/B8EH W), 6:91-7.024(2H,7. 3
(2H, m, 7.85 (1H] m,} 7.59 (1H | d, JI=6),| 7, 764 2H. 12 L AH, & J4l15),
SEPRTLTTIES Al St QL AR ¢ thy, (P34 2% adTbn, §n)l 7 41l 78
(3H, m), 8.00 (1H, d, J=10), 8.41 (1H,
m). :
16 | F | CH, | CN H (CDCl,) & 2.39 (3H, s), 6.45 (1H, d,
J=10), 7.37 - 7.43 (3H, m), 7.49 - 7.60
(3H, m), 7.67 (1H, d, J=6), 7.85 - 7.96
(2H, m), 8.28 (1H, d, J=10), 8.72 (1H,
m).
17 | Ccl{CH | F H (CDCl,) 6 2.38 (3H, s), 6.37 (1H, d,
| 9=15), 7.01 - 7.12 (2H, m), 7.24 - 7.34
| (2H, m), 7.35 (1H, m), 7.57 (1H, d,
J=6), 7.76 (2H, m), 8.12 (1H, d, J=15),
8.26 (1H, s), 8.73 (1H, m).




WO 98/ 38187 PCT/ 1 B98/ 00151

- 40- Preparation 18 [err] 510 NWR (CDCl[err]) [err] 2.44 (3H,s), 6.83
(1H, D, J=13), 7.04 (1H, d, J=10), 7.13 (1H, d, J=10), 7.50 - 7.58 (3H m;
7.78 - 7. 8w0(92F1818ﬂ) 7.92 (1H m, 7.96 (1H, d, J=10), 8.61 qui@w;)ml
Preparation 19 [err] 20 25 NWR (CDCl[err]) [err] 2.09 (3H, s),

6.45 (1H, d, J=15), 7.03 - 7.18 (3H m, 7.31 - 7.40 (2H, m, 7.75 (2H, 's),
8.14 (1H, d, J=15), 8.22 - 8.71 (3H, ). -4REPARATI ON 20

6- FLUORO- 3- (2 METHYL- PYRI DI N- 3- YL) - 2- [ 2- ( 2- METHYL- THI AZOL- 4- YL) -

VI NYL] - 3H QUI NAZOLI N-4-ONE~ AND | TS MESYLATE SALT 30 Anhydrous zinc
chloride (2.7 g, 20 mol) was fused ®ireparationtiBogen purge in a round bottom
flask with an open flane. The reaction vessel was allowed to return to
anbi ent tenperature, then dioxane (15 Id Nadded. To this m xture was
added 6-fl uoro--2-nethyl-3-(2-nmethylQ pyri - 3H qui nazolin-4-one (2.6
g, 10 mmol), acetic WO 98/ 38187 -
PCT/ 1 B98/ 00151 -41- an
2- met hyl t Bi azol e- 4- car boXa
refluxed for 2 hours,
wat er. Sodi um car bonat e wag _
m xture was basic it was repegtedly
5 <chloroforml ayers vere washed wit
over sodi um

and

. P The reaction was

|ent ‘tenperature, and diluted with
116, Once the
orn? The combi ned
d finally dried

wat er and bfri ne

10 NMR: (CDCl,) 6 2.44 (3H,s), 6.83 (1H, D, J=13), 7.04 (1H, d, J=10), 7.13 (1H, d,
J=10), 7.50 - 7.58 (3H, m), 7.78 - 7.84 (2H, m), 7.92 (1H, m), 7.96 (1H, d,
J=10), 8.61 (1H, m).

Preparation 19

H,C
15 3 AN N/O
20
25 NMR: (CDCl,) 6 2.09 (3H, s), 6.45 (1H, d, J=15), 7.03 - 7.18 (3H, m), 7.31 -
7.40 (2H, m), 7.75 (2H, s), 8.14 (1H, d, J=15), 8.22 - 8.71 (3H, m).
PREPARATION 20
6—FL_UORO-3-(2—METHYL-PYRIl_3|N-3-YL)-2-|2-(2-METHYL-THlAZOL-4—YL)-
VINYL]-3H-QUINAZOLIN-4-ONE __ AND ITS MESYLATE SALT
30 Anhydrous zinc chloride (2.7 g, 20 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 then dioxane (150 mL) was added. To this mixture was added

6-ﬂuoro--2-methyl-3 -(2-methyl-pyridin-3-yl)-3H-quinazolin-4-one (2. 6 g, 10 mmol), acetic



sul fate and concentrated to | eave a dark residue. This residue was treated
wi th met hanol and concentrated (effectively azeotroping any residual

chl or of or Ryd bgsg1he residue). This process was repeated untiplorapbigpisy solid
was fornmed. The solid was triturated with ether (twice), filtered and dried
to afford 3.1 g (82% of 6-fluoro-3-(2- 10

nmet hyl - pyridi n-3-yl)-2-[2-(2-nmethyl -thi agﬁl_-4-yl )-vinyl]-3H qui nazol i n-4-on
e as tan solid. Melting Point: 223-224[erf]C. NMR 6 8.70 (dd, J = 1.5, 5
Hz, 1 H, 7.90 (dd partially obscurred, J =3 Hz, 1 7.89 (d, J = 15 Hz,

H,
7. 23" (s e Rk mmby b Jurtyfezsls diserborilaéiifhe ) 7g 3psmify,
Anal ysi s calThel raaetibrfwas i€flexed fof 2 holisNhenrcpGisddo Bmidjent tentperatured Z2ntdicdilutéd 15
4.13; N, 14.58. . FEounde 62.39: H. 3 96:; 3. I s 4i ssql ved
in ethyl ace‘%&\ ‘évage#d §?§%’iﬂe%?r§ﬁ?'me R ﬁg?#:%ti'ﬁtp%orﬂ?‘@rég‘{% igﬂs\,@t h(grl‘cea@_'éet ate
to formthe migkyé avas dabsic. it Tas pepsdtedly adxdractes with| eldoeéorm; | e cotridinest hy|
acetate d dri to_affaord - . . .
6- 1 uor O?%_ ( jqx;gml '?iS?/Fi"&?’ﬁ-“%a-iﬂej’-‘ﬁ'-“l Q/_a{%_e%d[ Hwe_ and finally dried over sodxurj
t hi azol - 4- y|suifsiengthd c3htentiatay o ieavéd- oriarkessidvd. e Tts sesidughivay ardated satt d.
20 3 = 1 oS AR A e AT SRS St B
.9, o©.2 Z,redidug). PhidPradess was r ed nti) a browrpsaldyWadformed)) Thé. solid(ias
D B 56 (0 e P R e e g e s 2
, 6. o = Hz, 20 S o 2. S : S, :
Anal ysi s ca|%Mﬁﬁewlw?tha%wh[féw§q¢w%@nfféﬂ? _a?iﬂfde?»ﬂ]%@?é’ﬂ pi-Puip-3-(2-
111016 deSPorkin Sy e it ool Y38 St 3B, et
were made by esseMeltiag|Reinth@23224°Gr HMERIdr &7%§d‘§x~ér'fp1n-gf Pddz.bl Hir 5% €d on
64. [err]  pafaIfSdpi8dddd, J = 3 Hz, 1 H), 7.89(d, J =15 Hz, 1 H), 7.78 (dd, J = 5, 9 Hz, 1 H),
PCT/ 1 B98/ 00151 -42- Prep éP$err] erg errL.
Physi cal Dat @541m, 2 H), 7.39.(ed.nbt By Bdtn Add). 323501 bidyB.-BEL(B-4F 15 Havit HY, 261
8.69 (br d, 3 14 hwl dhi 5 : . ., 2(m
56, o g (%}, 32'4%%;5%{35% ’?)21 ﬂéﬁkﬁ‘? Y:él'cglgted for C,H,FN,08 0% H,8: 18, 62/082H!
15 4.13; N, 14.58. Found: C, 62.39; H, 3.96; N, 14.33. _

A sample was dissolved in ethyl acetate and treated with 1 N methanesulfonic
acid in ethyl acetate to form the mesylate sait. The precipitate was collected, rinsed
with ethyl acetate and dried to afford 6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyl-
thiazol-4-yl)-vinyl]-3H-quinazolin-4-one mesylate as a light yellow solid.

20 Melting point: 230-231°C. NMR (methanol,,) 6 9.01 (dd, J=1.2, 5.8 Hz, 1 H),
8.65 (dd, J=1.3,8.2Hz, 1 H), 8.15(dd, J =5.9,8.2Hz, 1 H), 8.00(d, J =15 Hz, 1 H),
7.88 (symm, 2 H), 7.71 (m, 2 H), 6.56 (d, J = 15 Hz, 1 H), 2.68 (s, 3 H), 2.65 (s, 3 H),
2.62 (s, 3 H). Analysis calculated for C,,H,sFN,OS' CH,SO,H 0.75 H,O: C, 51.69; H,
4.20; N, 11.48. Found: C, 51.80; H, 4.18; N, 11.35. '
25 PREPARATION 21
The compounds in table 1 were made by essentially the same procedures as

exemplified by preparation 64.

RS 1
30 N~ R



(d, J =14.7 Hz, 1 H, 4.34 (br s, 2 H, 2.74 (br s, 6 H. 5 22 F
2-di met hyl am no- 2-nethyl pyrid-3-yl NWVR [err] 8.67 (d, J = 4.7 Hz,
met hyl t hi azol - 4-vyl 1H, 7.90 (d, J =15 Hz, 1 H, 7:89
(m 1 H,wWOo9838Md, J =5 9 Hz, 1 H, 7.51 (m 2 H, 7.36 PGT/IBo8p1517_34
(s, 1 H, 6.55(d, J =15 H, 1 H, 3.70 (s, 2 H, 2.34 (s, 9 H. 23 F
2- met hyl oxazol -4- 2-net hyl pyrid-3-yl np 223C vyl
NVR 6 869 (d, J =3.5Hz, 1 H), 7.89 (dd2-J =3, 83 H, 1 H, 7.79 (d, J
=15 Hz, 1 H, 7.76 (dd, J =5, 9 Hz, 1 H, 7.64 (s, 1 H, 7.53 (m 2 H),
7.38 (m 1 H, 6.41 (d, J =15 Hz, 1 H), 2.37 (s, 3 H, 2.35 (s, 3 H.
WD 98/ 38187 _ 151
-43- 24 F{ _thitazol-2-yl 2-qhl oropyrid-3-y mp 195[err] C NWR 6 |I8. 61
(dd, J = 1. 7,Prep iR ’Lﬁ%, 8.10 (d, JR 15 Hz, 1 H)|PhysigalDate J = 3, 8.7 Hz,
1 H, 7.82-+ftm—$H—F+5+~F44+tm—2—tH—F3Fd—3—=
6.64 (d, J 15 Wz, 1H.

21 F . |2-dimethylamino- | 2-chloropyrid-3-y] |NMR & 8.69 (br d, J = 4.3

methylthiazol-4-yl | Hz, 1 H), 7.92 (m, 2 H), 7.78

' (m, 2 H), 7.54 (m, 3 H), 6.58
(d, J = 14.7 Hz, 1 H), 4.34
(br s, 2 H), 2.74 (br s, 6 H).

methylthiazol-4-yl 1 H), 7.90 (d, J = 15 Hz, 1
H), 7.89 (m, 1 H), 7.76 (dd, J
=5, 9 Hz, 1 H), 7.51 (m, 2
H), 7.36 (m, 1 H), 7.34 (s, 1
H), 6.55 (d, J = 15 Hz, 1 H),

5
22 |F | 2-dimethylamino- | 2-methylpyrid-3-yl INMR & 8.67 (d, J = 4.7 Hz,
3.70 (s, 2 H), 2.34 (s, 9 H).

vl ' NMR & 8.69 (d, J = 3.5 Hz,
1 H), 7.89 (dd, J = 3, 8.3 Hz,
1 H), 7.79 (d, J = 15 Hz, 1
H), 7.76 (dd, J = 5, 9 Hz, 1
H), 7.64 (s, 1 H), 7.53 (m, 2
H), 7.38 (m, 1 H), 6.41 (d, J
=15 Hz, 1 H), 2.37 (s, 3 H),
2.35 (s, 3 H).

23 F | 2-methyloxazol-4- | 2-methylpyrid-3-yl | mp 223°C “




25 F thiazol-2-yl . 2-met hyl pyrid-3-yl  np 176[err]C NWVR [err] 8.70
(dd, J =1.7, 4.7 H, 1 H, 809 (d, J=15Hz, 1 H, 7.91 (dd, J =3, 8.3
Hz, 1 H), \3039/351878 (m 2 H, 7.55 (m 2 H, 7.38-7.34 (M Zchmefodidi (d.
=15 Hz, 1 5 (s, 3H. 526 F  4-methylthiazol-2-

2- met hy pyrid-3-y| np 178-180C vyl NVR
[err] 870 (d, J =4 Hz, 1 H, 804 (d, J= 15 Hz, 1 H, 7.912 (br d, J = 8
Hz, 1 H, 7.79 (dd, J =5, 87 Hz, 1 H, 7.55-7.53 (m 2 H, 740737(m
1H, 6.92 (s, 1 H), 6.55(d,J:15Hz,'1H),240(s 3 H, 2.36 (s, 3
H). Preparatg -Dl—NEthMM—NiHWI:IH—AZG:E—

To a slurry t hyl am not hi oacet am de hydr oqg

i n et hanol disiazal@ed et hyl | Dekiompyridr3ai e

refl uxed 87 _ 1 J=
PCT/ 1 B98/ 0011 - h and then copled to roomte;%afu?‘g. (%r e‘ét?‘lﬁ

br onmopyr uvat
was refl uxe
concentrate
and ethyl a
car bonat e.

10

. for a total of .75 mml) was |&zdedl)asd o (deJ =8 Hzp
re. The m xturje was cooled tg Lent, te ture pnd
eduded pressure. The residue was ﬂjﬁ??ﬁ%@&ﬁ%ﬁ%ﬁz ter
_ and brought to pH 10 with 5 addiqt Hyn 7062-3qRi tmp& #Hsj um
e phaseqd were separated and the aqguequs
. 7.57-7.49 (m, 2 H), 7.37 d,
J=34Hz 1H),664d,J=

15 Hz, 1 H).

25 F |thiazol-2-yl 2-methylpyrid-3-yl | mp 176°C

NMR & 8.70 (dd, J = 1.7,
47 Hz,1H),809(d,J=15
Hz, 1 H), 7.91(dd, J=3, 8.3
Hz, 1 H), 7.89-7.78 (m, 2 H),
7.55 (m, 2 H), 7.38-7.34 (m,
2 H), 662 (d, J=15Hz 1
H), 2.35 (s, 3 H).

26 F | 4-methyithiazol-2- | 2-methylpyrid-3-yl | mp 178-180°C
yl | NMR & 8.70 (d, J = 4 Hz, 1
H), 8.04 (d, J = 15 Hz, 1 H),
791 (brd, J =8 Hz, 1 H),
7.79 (dd, 4 =5, 8.7 Hz, 1 H),
7.55-7.53 (m, 2 H), 7.40-7.37
(m, 1 H), 6.91 (s, 1 H), 6.55
(d, J = 15 Hz, 1 H), 2.40 (s,

3 H), 2.36 (s, 3 H).

s st trneaerea o e—————
——

—

Preparation 27
2-DIMETHYLAMINOMETHYLTHIAZOLE-4-CARBOXALDEHYDE
To a slurry of 2-dimethylaminothioacetamide hydrochloride (7.7 g, 50 mmol) in
ethanol (100 mL) was added ethyl bromopyruvate (5.3 mL). The mixture was refluxed




| ayer was extracted with ethyl acetate. The conbi ned organi c phase was
washed with water and brine, then it was dried over sodiumsulfate and
concentrated to afford an anber oil. This oil was purified by flash °

chr omat ogways8Bss818? silica gel (120 g). Elution proceeded as RGAABIBM015P04.

met hanol / chloroform, 200 ni, forerun; 10% nethanol / 10 <chloroform 75
m., nil; 750 nL, 10.7 g (100% .of ethyl 2-dinethylam nonethylthiazole-
4-carboxylate as a clear yellow oil whicfg-had: NVR [err] 8.07 (d, J = 1.4
Hz, 1 H, 4.32 (g, J =7Hz, 2 H, 3.73 (s, 2 H, 2.28 (s, 6 H, 1.31 (t, J
=7 Hz, 3 H. The material was suitable for use wi thout further

purifi cat i 08 h Jit thefi etiolicetoTbom t'éh'lp'é?étaﬂeu nmawreimynbmpyﬁwateg(s Ak mard) in

ice cold 15 e furan k

et hy! 2. di et A 7B BRED A s e i SRR e Enisce? 5 1 agre; TR MIHTS10
of tetrahydwas Wodlkd & QMbieRe téhiSsratiife Hridl BdHodhEhRUNS dutéd Présdure. The
tenperature of 5-10C. The m xture was stirred at this tenperature range for

90 min. The’ers@&'@t‘ﬁ"?ﬁ]p%ﬂgmle&'r Retweey walerankethyl a¢etatsrandBrapobiieeRlt 0 MM bni um

chl ori des( 38qdidn ofrélﬂidr#%‘ié&sfdnﬂgar%ﬁétes'Mérﬂha\éééw‘éfré §é;%i|até5 dﬁ‘dﬂhé%‘éuébué ered
through 20 celite. . ffFPa was wel | washed with ethyl acetate.

filtrate m@ym\yﬂ%axtmt with ﬁ@ybaf@tai? i dlae sombingd @raanicphgsgwas \whﬁs#w'ﬂat i on
of this orgggjds aﬁeldt‘%boﬂﬁﬂaf’@aédr?eﬂ f«r—.@zs@d i sulfate and cr%centrat?d \t,&]aff%rd an

2-di net hyl am nonet h }/rret thi azol e as an anber ol

6 7.12 (s, ampproil msqsdwag ecBngaqrschrqmagogr@mmr(sjkcasgel {129 9). 2Elgﬁoq s, 6
H) . The mat WM f 0 . 400 ' tion
of 2- di et ny PkEnan o B %f“"g*hé 1 CFlordin G, ?forerdn: 10% metSFt ¥

met hyl erlé chlnlgrqfrerm (7§GUL rﬂJ) 75(th1 ‘r(bagéaioﬂ%lwanma-dmathmmiwgemtyltmiamle- g,

8 Tt ARS8 BRSS! 80001 V2P B 1 A4 34 o
The reacti ofn,wes 7q'dar&:H§3cB BY (|@di], i2028 (s 654), dr3t @dJ &duEauS Hyodihenmaterial
10 by addi ¢ Y8 SHRLs P ss MRl (fneE PURBIRT The v phase mxture vas
filtered. The phases mixture sefplithiatre diumioumt naliklie| (45t B9 nrhal) dnLiee usld ayer
P T S L T
yel | ow sol | (8.5 g, 390 AHcBHLEF mL of tetrahydrofuran) dropwise over 40.min maintaining an
PCT/1B98/ 00J‘Efernal temperature of 5-10°C. The mixture was stirred at this temperature range for
90 mm The reaction was carefully quenched wuth saturated aqueous ammonium
chlonde (30 mL). The resulting gray slurry was stlrred 15 min and filtered through
20 celite. The pad was well washed with ethyl acetate The filtrate was washed with brine
and dried over sodium sulfate. Concentration of this organic solution gave 4.2 g (62%)
of 2-dimethylaminomethyl-4-hydroxymethyithiazole as an amber oil which had NMR
6§ 712 (s, 1 H), 471 (s, 2 H), 3.73 (s, 2 H), 250 (br s, 1 H), 2.32 (s, 6 H). The
material was used without further purification.
25 A solution of 2-dimethylaminomethyl-4-hydroxymethyithiazole (4.2 g,27.3 mmol)
in methylene 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 the resulting mixture was adjusted to10 by addition of solid potassium carbonate. The
two phase mixture was fitered. The phases were separated from the filtrate and the
aqueous layer was extracted with methylene chloride. The combined organic layer was

washed with brine, dried over sodium sulfate, and concentrated to afford a yellow solid.



-45- This solid was purified by flash chromat ography on silica gel (50 x
130 mm) .eluting first with chloroform (200 nL) and then 2% net hanol /

chl oroforws%tl ng 25 nL fractions. Fractions 51-80 wer epcmssnersiand
concentrated to leave 2.9 g of a mlky yellowoil. This oil- was triturated
wi th 50% et hereal chloroformand a solid was renoved by 5 filtration. The
filtrate was concentrated to yield 2.6 g‘r 62% of 2-di nmet hyl am nonet hyl -

t hi azol e- 4- car boxal dehyde as a yellow oi [” which had: NVR [err] 9.95 (s, 1
H, 814 (s, 1 H, 3.81 (s, 2 H, 2.36 (s, 6 H. This product was used

‘é"i_ R/E‘?‘E#Lfour éoﬁyﬁ%@gﬁg&&%ﬁ@ﬁbﬂp@?ﬂ >ﬂlica gel (50 x 130 mm) eluting first

2- met hyl ox awith chieroforon(200:xil) and thers2 % metbared / chlerofatimmpliecting 26 rpl iractidred

0f eyl 2. REETOTE S Le8Tvard ool b Sp@sf T8\l 2 S BRI YIRS 50,

m.) was addﬁuxscmbwas ttiturated MﬂTdEO%GetBére@j chlbrofomh )araina soliié rwarso pgmoved by

acetate (7. I To this ur.e tiar

s bongodt firzdon, fad st wa sondeRdlpd 1o UerES 6 AR ol arbhbaminarssthis, oo
slmij_ght ly t Otrﬁmm-@wal‘boxildeh&dsaakamel(zbwnﬁwm t:ia&:f INMR ds BO3(s, ¢0_£)l 8.d4t(9._|_ E]

anbi ent te er 0 a celite e r rinse). e
filtrate vva w\géﬁ %g f?f%é]tfegﬁ% ﬁ’fﬁ %c&wpgﬁsageva\%gﬁgﬁngﬁlapwﬁscﬁ ON-t hen

t was dried over sodiumsulfate and:,@gmem lzat ed. The tan residue was

|

purified by flash chromatogra gl eluting with 40%
ethyl acetate / hexane. A fPctions were

col l ectqd. Fract iggmg Z%aﬂﬁo%@&)m\é‘-ﬂlchﬂﬁiﬁﬂtea\ﬂds ﬁ@@a@ad&bmﬂq 1 tRd paBIEhEd 27
(69% of ethyl 2-nethyl oxazol e-4 carboxyl ate as a yellow oil which had NI\/R

d 8.04 (s, Progedure @iet%facme&wﬁw 1688)) 2.46 (s, 3 H), 1.33 (t, J =
3 H. This materig aﬂ‘@ﬁbnéﬁ?%ﬂnﬁér&hu?é”solhﬁéﬁ B?étr@ﬂﬁinﬁétﬁ%*%hn&ﬁ- q;;xyiaté\

solution of ethyl 2-nethyloxazol e-4-carboxyl até
gufif

t et r ahydr of (8-28 9 FOnmmohain Qﬁﬁ?ﬁm%éﬁQ%mLM\[aér?qC@ddePGr %é &@ms‘ﬁleaﬂ
hydride (4. erﬂﬁ) %dalhén %ﬁ%’;{h) QEet'afé ﬂéé’&a% rﬂm?: R {hidviixtadoRds %rdQBW sé

over 15 mn e solution mto nbl ent terrperature and
stir 15 L& nlerfiary bubd perhanzogte (éhﬁlmleoGQ mrr@[l)edrppwsametéﬁ emmangl toe eeastied by

addition of Wﬁxtggggﬁrg% ’Eﬂ&toul? Flugi’;%%mgg}é‘% f?&ﬁi %%, E&l@&@@gn{bﬁbnt

anbi ent tenpera a sodi um
fluoride 1. wnge)raturmmdrﬁltmadrferm a celite pad3ether minse)hehhelfi Iitret:e was lwashed

MBgNesI uUm  yin aqueous ammonium chloride, water and brine, then it was dried over sodium

sulfate and concentrated. The tan residue was purified by flash chromatography on

20 silica gel (80 g) eluting with 40% ethyl 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 whfch had: NMR
d 8.04 (s, 1H) 432 (q,J =7 Hz, 2 H), 2.46 (s, 3 H), 1.33 (t, J =7 Hz, 3 H). This
material was.used without further purification.

25 A solution of ethyl 2-methyloxazole-4-carboxylate (0.31 g, 2.0 mmol) in
tetrahydrofuran (5 mL) was chilled to -65°C and diisobutylaluminqm 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
to 5°C and carefully quenched by addition of methanol (2 mL). The reaction mixture

30 was returned to ambient temperature and water (0.18 mL) was added followed by
sodium fluoride 1.68 g). This mixture was stirred 30 min, then dried with magnesium
sulfate and filtered. The filtrate was concentrated and azeotroped with chloroform to



sulfate and filtered. The filtrate was concentrated and azeotroped with
chloroformto = WO 98/38187 _
PCT/ | B98/ 00151 46- afford 0.215 g (96% of 4-hydroxynethyl-2-neth onazol e
as a pal eWQ9388%ch had: NWVR [err] 7.45 (s, 1 H), 4.52 (d, IJC'M‘E? S12.-H),
3.41 (br s, 1 H, 2.42 (s, 3 H. A solution of

4- hydr oxynet hyl - 2- met hyl oxazole (0.79 g, 6.99 mol) in nethylene chloride
(25 nmL) was treated with Dess-Martin reagent (8.9 g, 20.97 mol) and
stirred 5 24 h. The reaction was quenched by addition of saturated aqueous
sodiumthiosulfate and stirred 30 min. The mxture was filtered. The
filtrate wasfforikatig (9% df Adytackymietiyl-2andthyiexazotehhoa pdile.oil Whichoreed) NMRI

oD e 2GR HI R R 1 B e B S T8 DHE AT B e Lonbent st e
1E|OI ?e?la Lly \'Iqﬂl te Mddtonm-hyé%rgsyrﬂelﬁymmemwc{:?]?glrbQ‘d MSQZﬂgetﬂiﬁcﬁl) mmﬁétﬁ Ylene

! ety oxasbieite (SEE) WEE rEaRY SRS Inadn et 4o Bote 87 WWmeh ahd stimag o
9.88 (s, sl Exh.& hbﬁeéﬁnonlwdﬂ)que%cﬁ@d b add@itidh of dBRE%%Eh%h@QodTM thioslfteds

n table 1 were.mu essentially the sa rocedures as 15 exe Ifed
Iby Pr epar at i ap s Q@ec? &)g’éﬂ he m}xlftup smgﬁ@d r"Ir"ﬁel?‘ltratewg\s repeatedly eNmXQt th

3-(2-Cnl Oroﬂiétﬁyléhe"‘crﬁoﬁﬂé ﬁé&dﬁ%x@e@orgaﬁ@%}érﬁ\fars]wa%hm s@hﬁ‘éfeh)ac{u.@bﬁi
5.99 [2-(2- h}/droxy phenyl ) -vi nyl 3H-

d,
qui nazol i n- Blcgrhonate (twuce) water a¥1(j ,ﬁ he grggglc(pfﬁse was g!ng@yver@ogrym syjfate

(2H m, 6.93d- co?ncé&ra(té’d"to@ollfwﬁ@e solfd. 45!'h(s3§'e'51dﬁle wds @rﬂun(aiéﬂ V\ﬁ’th e]t]'!éﬁlands 04
(1H, m, 9.23 (1H,_broad -[ 6-Fl uoro- 3- di n-

(cDal [erdy  fitesero They fillratp wasegancentraed 3o yffp 546 g369%y o dn@thyloxazoleﬁSH
8). 2. 07 (3ldgridkaldBhyd as a light yellow solid which had: NMR d 9.88 (s, 1 H), 8.15 (s, 1 H),
2.52 (s, 3 H).
PREPARATION 29
The compounds in table 1 were made by essentially the same procedures as
15 exemplified by Preparation 28.

Prep IUPAC Name | NMR "

29 3-(2-Chloro-pyridin-3-yl)-6-fluoro-2- | (CDCl, + DMSO- d6) 6 5.99
[2-(2-hydroxy-phenyl)-vinyl]-3H- (1H, d, J=15), 6.16 - 6.24
quinazolin-4-one (1H, m), 6.38 (1H, d, J=10),

6.42 - 6.66 (2H, m), 6.93 -
7.12 (2H, m), 7.23 -7.45
(3H, m), 7.60 (1H, d, J=15),
8.04 (1H, m), 9.23 (1H,

broad s).

’I 30 2-{2-[6-Fluoro-3-(2-methyl-pyridin- (CDCl, + DMSO- d6) 6 2.03
3-yl)-4-ox0-3,4-dihydro- (3H, s), 2.07 (3H, s), 6.15
quinazolin-2-yl}-vinyl}-4-methyl- (1H, d, J=15), 6.82 - 6.94
benzonitrile (2H, m), 7.11 - 7.60 (7H,

m), 7.91 (1H, d, J=15), 8.41
(1H, m). '




qui nazolin-2-yl]-vinyl}-4-methyl- (1H, d, J=15), 6.82 - 6.94 benzonitrile .
(24, m, 7.11 - 7.60 (7H, m, 7.91 (1H d, J=15), 8.41 (1H n). WO
92/73837 w098/38185 Pact Ao P$1151

- [ 2- (5- D et hyl am nonet hyl - 2- (CDCl[err] + DVMSO- d[err])
[err] 1.72 fluoro-phenyl)-vinyl]-6-fluoro-3- (2- (6H, broadened t), 2.76
nmet hyl - pyri di.n-3-yl)-3H qui nazol i n- (3 2.67 (2H, broad q), 4-one
3.05 (2H, broad q), 3.96 (2H, m, 6.40(‘%’ J= 15) 6.69 - 6.78 (1H, m, 7.13
- 7.31 (2H, m), 7.48 - 7.58 (2H, m, 7.72 - 7.80 (1H, m), 7.88 (1H, d,
J=15), 8.05 816 (2H oy 8 44 (IH_ 1 32
6- Fl uoro-2-§ 34(2-flu rzlti(aomretm.ahﬁthamet g2¢ [err](cDoDNB@M%Bas)lh[?Z
1.72 1-yl mef hyl - phenyl VI nx }-3- é , broad¢ned s

(2- et hyl - pri di n-3-yl enyl)- \(lg\pq-s yoroz8- & (4>}(§Hn§>roage0qd t), 2.76

qui nazol i n-§- one X . (2 J#15),
6.71 - 6.80] (2H 1, methyl py7r|d|n §-?9‘L$l-ﬂaum§20ﬂﬁ "(b7Hg%) 2(674@?(%3@2) 2 85
(2H, m, 7.0 (1H d, él-ems) 8.07 - 8.17 (2H, nj3-Q§ (bIPadﬁ) 3.96

(2H, m), 6.40 (d, J=15),
6.69 - 6.78 (1H, m), 7.13 -
7.31 (2H, m), 7.48 - 7.58
(2H, m), 7.72 - 7.80 (1H,
m), 7.88 (1H, d, J=15), 8.05
“ | - 8.16 (2H, m), 8.4 (1H,

m).

32 6-Fluoro-2-[2-(2-fluoro-5-pyrrolidin- | (CDCI, + DMSO- d6) & 1.72
1-yimethyl-phenyl)-vinyl}-3- (4H, broadened s), 2.38
(2-methyl-pyridin-3-yl)-3H- (3H, s), 2.64 (2H, m), 3.07
quinazolin-4-one ... . | (@2H, m), 3.95 (2H, m), 6.40

(1H, d, J=15), 6.71 - 6.80 |
(2H, m), 7.15 - 7.32 (2H,
| m), 7.49 - 7.59 (3H, m),
7.74 - 7.82 (2H, m), 7.90
(1H, d, J=15), 8.07 - 8.17
| ' (2H, m), 8.47 (1H, m).




WD 98/ 38187 PCT/ 1 B98/ 00151
-48- 33 6- Fl uoro-2-[2-(2-fluoro-5-pyrrolidin- (CDC[err] + DVBO
d6) [err] 1.72 1-yl methyl:- pheny1) iEL nyl] "3- (6H, broadened t 2.76

(2- net hyI“@?&BGIW-B yl)-3H L (BH.S), "2.67 (2H, broad g)PCTA 98/00151 _

qui nazol i n- 4- one - "3:05 (2H, broad q), 3.96 (2H, m, 6.40 (d,
J=15), 6.69- 6.78 (1H m, 7.13 - 7.31 (2H, m, 7.48 - 7.58 (2H, m, 7.72
- 7.80 (1H, m, 7.88 (1H, d, J=15), 8.0548 8.16 (2H, m, 8.44 (1H, m.
Preparation 34 :

6- FLUORO- 3- ( 2- METHYL- PYRI DI N- 3- YL) - 2-[ 2- ( 2- METHYL- TH AZOL-4-YL)- 5

ETHYL] - 3H QL. OLIN-CONE T urry. or TO% [T adl Uum.on _carn
- mg.% hanol “Elvorr2-3~Z-nioroYs-pyrralidin. " | (CDCL + DMSO- d6) 3 192 P

6-f1 uoro-3-f2-net hyl-pvmnﬁatﬁyl-ghywuanh?s(2 net h I(eﬂhb@éeénéd 12.78i nyl §-3Hq
ui nazolin-4 ( and amonifum f or

g, g, 19
nmmol ). The s<2rfa?@m'xf§'d'dt5\7%rv§13 t, cool ¢43Hn¥: ?|q7t@$"e€"‘ﬁ‘i‘r"d9ug
celite. The gakotihlalonk0 net hanol . The ¢4 fz;.[ Hr6ad'gf 3.96
concentratefl. The regi due was partitioned betwe¢n chl orof ormand wat ef. The
phases werelfseparated and the aqueous |ayer was |dé&itr @bt@A0 (t4F18h! or of or m
The conbi nefl organic |phase was washed wi th wat el gdyl- 3'7'8 F}Pi«pq3qve
magnesi um slil fate, and concentrated to afford.0}J035
fl uoro-3- (2§ met hyl - pylri di n-3-yl)-2-[2-(2-nmethyl {t/¥h m), 148 7B | - BH- qui
nazolin-4-ofpe 15 as |Ja white solid. Melting poif 51+ 1 R IVR err]
8.62 (dd, Jj= 1.5, 5{Hz, 1 h), 7.86 (dd, J = 3, gz'élqu}'ﬁﬁ %d(& : =
5 9 Hz, 1 H), 7.49 ([dt, J =3, 8 Hz, 1 h), 7.41 m)d6883(1i:l115—153 811)5 H),

7.30 dd, J :51 8HZ, 1 1 6. 70 1 1 1 319 7 5
H, N (sf 3 H. 2.8 (?? 3 H). (= 1 -SYENIR, ), 'Pas arb7 (

©

m).

Il

Preparation 34
_ 6-FLUORO-3-(2-METHYL-PYRIDIN-3-YL}-2-[2-(2-METHYL-THIAZOL -4-YL)-
5 ETHYL]-3H-QUINAZOLIN-4-ONE
To a slurry of 10% palladium on carbon (0.15 g) in methanol(12mL) were added
6-fluoro-3-(2-methyl-pyridin-3-yl)-2-{2-(2-methyl-thiazol-4-y!)-vinyl]-3H-quinazolin-4-one
(0.075 g, 0.198 mmol) and ammonium formate (1.2 g, 19 mmol). The mixture was

refluxed overnight, cooled and filtered through celite. The pad was washed with

10 methanol. The filtrate was concentrated. The residue was partitioned between
chloroform and water. The phases were separated and the aqueous layer was
extracted with chloroform. The combined 6rganic phase was washed with water and
brine, dried over magnesium sulfate, and concentrated to afford 0.035 g (47%) of 6-
ﬂuoro-3-(2—methyI-pyridin~3-yI)-2¥[2-(2-methyl-thiazol-4-y|)-ethy|]—3H-quinazolin-4-one

15 as a white solid. '

Melting point 151-153°C; NMR & 8.62 (dd, J = 1.5, 5 Hz, 1 h), 7.86 (dd, J =

3,85Hz, 1H),7.73 (dd, J=5,9 Hz, 1 H), 749 (dt, J = 3, 8 Hz, 1 h), 7.41 (dd, J=
1.5, 8 Hz, 1 H), 7.30 (dd, J =5, 8 Hz, 1 H), 6.70 (s, 1 H), 3.19 (sym m, 2 H), 2.67 (m,
2 H), 2.59 (s, 3 H), 2.28 (s, 3 H).

20



-49- CLAI MS 1. An atropi somer of the formula [err] wherein each of "A B
and D' is nitrogen or -CH, with the §E§-“) |y one of "A", "B" and
"D' can ba,dgsyjs n; vvherel nnis afm rsmgg ‘:ﬁ‘ one to fommmrel n
a substituent on a carl&ﬁ_ﬁah‘tfeﬂn he "A, B, D' ring
cap of  supporting an additiona =W th the proviso that one Rlerr]
rrus'a 'ﬁ'ﬂmumg carbon atomortho_4q the asterisked carbon of the
rin may be independently selected fromthe group
consi sting of " ( err]-derr])al kyl, halogen, trifluoronethyl, am no-
(CHerr])[err]-, (Cerr]- C[err])alkyla@j_;gmgc:l-l[err])[err]-,
di(Cerr]- C[err])alkyl am no- (CH err] |err| (dJerr]-derr])al koxy, :
hydroxy( Q[ err] - Cler r | P8I 3%ppisomeriobihe foapular 1) al kyl -O (CJerr]-Cerr])al kyl -,
- CN, hydr oxy- (CH[err])[err] (derr]-

Jerr])alkyl-(C=C)-0((err]- C[err])al kyl

(derr]-Cerr])alkyl-O(0=Q -0 (Jerry C[erﬂ(ﬁlkym (Ck%rr] Cerr])al kyl -
(6=0)-0O5 H(CFO)-(CH[gﬂ)[err]-, %

(derr]-derr])al kyl -( - ( ) -
(derr]-derr])al kyl-O ( Nfr]-,

NH err]-(C=O-(CH err])[err

(C[err] Cerr])al kyl - NH-(C— rr]-, and di (Cerr]-Cerr])alkyl -

N(CO-(CHerr])[err]- e n integer fromzero to four;
Rlerr] is a phenyl group of the formul a Ph[ or a five or six nenbered
het erocycl e; wherein said 6-nmenbered heterocycl ev\Eas the formula [err]
REPLACENBNT SHEET -50- wherein "N' is nitrogen; erein said ring positions
"K', "L" and "M nmay be i ndependently sel ected from carbon and nitrogen,
with the proviso that i) only one of "K', "L" and "M can be nitrogen and
ii) when "K', "L" or "M is nitrogeh then its respective Rlerr], Rerr] or
Rerr] is absent uherein s I andD T TRRGEN of i gv(fth(ihgppo%tssottnat drily OH 2

of "A", "B" and "D" can be nitrogen; wherein n is an integer from one to four and
15 wherein each R® is a substituent on any carbon atom of the "A, B, D" ring capable of
supporting an additional bond, with the proviso that one R® must be attached to a
carbon atom ortho to the asterisked carbon of the ring; wherein each R® may be
independently selected from the group consisting of (C,-Cpalkyl, halogen,
trifluoromethyl,  amino-(CH,),~ (C,-Ccalkylamino-(CH,),~,  di(C,-C¢)alkyl-amino-
20 (CH,),, (C,Cyalkoxy, hydroxy(C,-C.alkyl-, (C,-Cglalkyl-O-(C,-Cglalkyl-, -CN,
hydroxy-(CH,),-, (C,-Cg)alkyl-(O=C)-O-(C,-C¢)alkyl-, (C,-Cs)alkyl-O-(0O=C)-O-(C,-
Coalkyl, (C,-Cpalkyl{O=C)-O-, H-(C=O)-(CH,)r. (C,-C¢)alkyl{C=0)-(CH,),-, HO-
(C=0)-, (C,-Cyalkyl-O-(C=0)-(CH,),-~, NH,-(C=0)-(CH,),-, (C,-C)alkyl-NH-(C=0)-
(CH,)y- and di(C,-C,)alkyl-N-(C=0)-(CH,)-. and wherein m is an integer from zero to
25 four;
R?is a phenyl group of the formula Ph? or a five or six membered heterocycle;

wherein said 6-membered heterocycle has the formula

30
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[err] V\,herein said "T" is -CH, N, NH Oor S; wherein said ring positions
“P* and "Q' may be independently sel ect ed from car bon ni trogen, oxygen and

sul fur; with the proviso that onl T can_be ox en or
sul fur andvQP83&88Lt one of "P": @%I HAS BEE% a het er oBETIR8M
said Ph[err] is a group of thefo rrula i s hydrogen, halo -CN,

-NJerr], err]-Clerr])al kyl or (C[err] Cerr])al koxy; Rerr] is
hydroge CF err] Clerr]-Cferr])#@abkyl optionally substituted with
one to m ms, (CJerr]-Clerr])al koxy optionally substituted
wth onetoc n atons, ((Jerr]-Cerr])alkylthiol,

am no- (CH[err])[errf ,_* (derr]-Clserr])al kyl - NI—I-(q—gerr])[err]

di(derr]-Cerr])al kyl-N-(CH errf¥Jerr]- C[err

Clerr])cycloal kyl -NH (CH err])[err]> e NA(C=0) - (CH[err])[err]-,
(C[err]-C[err])aIkyI-HI\I-(C:O)-(CI-l[err] , di(Cerr]-
Cerr])alkyl-N(CO-(CH err])[err]-

(err]-Cerr])cycl oal kyl - NH-(C—O% & -,
Rlerr]O (&H err])[err]-, Rerr]pt{Cc=0-> [err pEer] -,

HO=O-NH (CH2)[err] -, (C[err] C[err])a | - (O=C) - NI—l-(CI-l[err])[err]

I
(dJerr]-derr])al kyl - (C=C) - -51- N ( O-FE r])[err]-
HO=O-N(CHerr])[err]-, H(CO-(CH err err]

(erm] -G eril) g (S I ox, MR S LR A Hhay o
(Cerr]-C eruhbé@d@éhﬁ@érsasa o t4tbbh hab ittogenOwith ¢RE ?B[v&brthaﬂ i§ oRycirROSM Or

hal o; Rerr], and errl\}liare sel ected, inde endently rom hydrogen, hal o,

CFlerr], 19 g'&'r ["cand Y1) sk pe Risegamant yi) §‘G!§§t Kutle WM h'so’f‘\‘EmQ@" tiheadts

hal ogen at ongspedtivk R'¥, IR'CHERV i3 abkshty optionally substituted with one to
t hree hal ogen atom; (C[err] Cerr])alkylthiol, amno-(CHerr])[err]-

(Cerr]- qerr])awkwmﬂq&rqg}embﬂ@( h’: rocycle has the formula
di(derr]-Cerr])al kyl-N-(CH err])}err]-

err]-Clerr])cycl oal kyl - NH (CH rr])[erT anpd4(Cerr]

])alkyl -NH-(CH err])[err]-, ' _

] err])alkyl-NH(Cerr]-Cerr])A -NH-(CH err])[err]-,
-Cerr])alkyl-N-(Cerr]- Cefr yl-NH(CH err])[err]-,

rr]-C[err])aIkyI-N—(C[err]-C[er L kylpN-(CHerr]) r -,
N-(C=0)-(CH err])[err]-, L@BefT]- (Clerr>Ghesr])al

al kyl - HN- ( C=0) - (CH[err]) err] -,

Zr] Cerr])alkyl-N-(C=O-(CH err])[err],
]

L APRRIT AR B a0l St 5 sy o

OQO (] be irjdeGprdantly 8bk¢ed frarif €Bpn Nhitroga, (WYQ@F[ and $ulfur; with the proviso
E:[Ge-lE a‘lj' l?)eé’lnF("?‘:'g:)b Hef qlriﬁ% rbH r% grptrerl of sul%Hth at least one of "P", "Q" or

"T" must be a heteroatom;

Q

',_Q%
('D_1

2000

—_ -

O

$P~m

LA 20

fg

wherein said Ph? is a group of the formula

R 12
25 Rll
R H
R 10
30 R? is hydrogen, halo, -CN, -NO,, CF,, (C,-C,)alkyl or (C,-Cgalkoxy;

R? is 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,-Cg)alkytthiol, amino-(CH,),-, (C,-Cg)alkyl-NH-(CH,),-, di(C,-C;)alkyl-N-(CH,),-, (C,-
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kyl-(C=O)-(CH err])[err]-, (Cerr]- C[err])alkyl (C=CO)-N-(CHerr])[err]-
H( O=C) - N-(CH[err])p HO(C[err] C[err, < err]-Cerr])al kyl
(C[err] - %g{ L PRl 1yl (CH er¢donposmdis: _
(derr]- C[err Kyl - (C—@_O(CH[e_r_,.;

amno (C[errj Cerr])al kyl - (C=0) - OlLCH-e (derr]-

Jeiihe Ilﬂllll\mllﬂllﬂlllﬂmaréﬁf'E{Lrﬁﬁ?kﬁ(?éi%ir%i%%?{]em>[err1

am no- (C[e=rr]° Cker¥])%l Kyl - O (C=0) - (CH[err])[err

Gl e e et e e

oXY, hycktg)alyyl(N;K@q:(D] ~(CHL k.1 (0,20 JoycloalkpyNHCRO)-(CH,),-, R™O-(CH,),-, R¥O-

ydr
G err]- o ertErEHhioHErREHRHEHE 6 spptr-omginroH-, @ Coatgo=0)

pi peri di ne- (IGERLY H(©=C)-NAOBYY,Y, H-(CHOIRCH, LK (€-CL)alig-(G=0)-ahytiroxy, hydroxy-
3-pyrrolise- {CH[err])[err]‘ wherein said piperidine, pyrrolidine and

3-pyrroline Gidlles of 5(6{-@ yaikper i di ne- (CH err])[err]-

pyrrolidine r re] Ollnlj’( [err])[err] groups may
optional ly b&&éﬁ%l&lﬁ& éﬁs)Bwy'a(ﬁﬁgﬁ ‘iﬂél rPh @Hr bon atons capabl e of
supporting an addriign mg@,ﬁl@r hBkef erably zero to tvvo substltuents with a

substituent indepepdently sel ect ed fromhalo, CFlerr], (e ]: C&err]?al kyl
optional |y substi Butaé\ﬁ Ri efe swircted) indppendentlyofjem ’B[S’Eﬂ%e“ falo, C 1-Celalkyl

(SLerr - 8 et shioNalip n@RiAcant s U irrke/ ol BIGRE L, L) baihay
atoms, ((err] ergw)n_ hiol, amno- (CHerr] )[ -
(derr]- C[er$‘]9$éﬂ ?'@-If‘érﬂ?"F?[@kPqen atoms, (C,-Cgalkylthiol, amino-(CH,),-, (C,-

(
d
h
(
(

g'[ g ﬂ ]e; L{/Cﬂ) ér)ék%ﬁ\hﬁxgcg %ebr)bt\#ﬁ(l K(EHy),- EEEHEcloalkyl-NH-(CH,),-, amino-(C,-

am no- (d er r%)@ﬁl%lrml]*)( Hk)y-L (‘&u—ﬁ()eﬂqyleﬁﬂrlj(ﬁ/‘{ Ee)alkyl-NH-(CH,),-, di(C,-Ce)alkyl-N-(C,-

(derr]-Cerr])alkyl-NH(Cerr]-Cerr])al kyl - -52- NH-(CHerr])[err]-,

di (Jerrpsq @E)BW'&NH;(CHQH Ci(64-CLialyeNH{(T)-Geleiky-NKCHEH, 1 NHGIXCH,),-  (Cr

(Cderr]-derr])alkyl-O(Cerr]-err])al kyl-, Hi(Jerr]

- err])al kyl - N-(C[err] Cerr])al kyl - I\I-(CH[e@r]QsI&HM]

'(*E:[e;; ]r i\* &C;r = % %%éf@l 38[ ? YalkyNGELD)- Y] (HNd {&5 &b alkyl-NH-(C=0)-

di (C[err] - &H)y), aI RVO—M)},O)R‘(@I@E@) [GHAFr | HO= C) -O-, H(O=C)-0-(C,-C.)alkyl-,

(G ert] PPer IORERSHn o RO Oy U ElGOHeR),, (crC

H( O=C) - O (( elky{CEDHHCTH,) ) (O41C,)aliyi(-@=0)-NNtEK J- HQO%O){N*(@H*:), HO-(C,-Ce)alkyl-N-

(dJerr]-derr])al kyl - (O:C) NH-(CH[err])[err] -

I(-:[I-(C—]Og I(EH err])[err]-, (Cerr]- C][¢c FCHakuy! - (C-E(l);,-cs)é[ﬁ&err] (C,-Cgalkyl

err])a ery.

ng[} (d ]er r@][s y ‘é’?}z{ ai—l kiﬁs%@d)[% %Cf é‘rtéz}?: Bi&l q%j ‘%Q‘kﬁ%@% C';‘z)p Cr
err er CLyaRdykdH-(C B{C=0)DECH,).2 -Cs)alkyl N-(C,-Cg)alkyl-(C=0)-O-(CH,),-,

(Gerrl Qert el ile oo @a;@%ﬁ{ RefAsHNH-(C.-Calkyl0-C=0)(CHy)-

(Jerr]-(e

di(Qerr]- C{ gir(dr:atlé)ﬂkywccbcﬁé'k%&éfﬁm }?ﬁ yhy&&%y@o&&? :(rlpiag([ﬂg p%hroxy
hydr oxy, hyd(QmX 9) lg;ylé\"ﬁ-KCHq dg,pp)guyyp C,-Cs alky C plpendlne-(CH pyrrolidine-

Eig; g)g(;)én( d g&éﬂyp%%ﬁ&@@ﬂ@f hé-%ﬁg)CH[v@{eFJlﬁ [s8ld biperid@Rél pyrRliidiké dhd Byrroline

30 moieties of said piperidine-(CH,),-, pyrrolidine-(CH,),- and 3- pyrrohne-(CHz)p groups
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,-C;)alkyl optionally substituted with one to three halogen
atoms, (C,-C,)alkoxy optionally substituted with one to three halogen atoms, (C,-

35 Cgalkylthiol, . amino-(CH,),- (C,-Cgalkyl-NH-(CH,),-, di(C,-C)alkyl-N~(CH,),~, (C;-
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Rlerr] is hydrogen, (C[err] C[err])alkyl (Cerr]-Jerr])alkyl-(CO-,

| kyl
Gorr])al kyl NG oo ﬁﬁﬁ & FRETBEEN| -
d.(qerr]wqmsjlylm kyl - ALABER? 1) of Kyl - PCT/IBY8/00151 _

NH-(C—O) or “dir(Cerr]- C[err])al kyl -N-(C=O-; Rerr]

_ C[err] C[err])alkyl hal o, CF[err], -CHO or

_ m“m‘lﬂmgﬂﬂﬁﬁ koxy Rlerr] is hydrogeso,- CN, ((err]-Cerr])al kyl, halo,
rr]-Cferr])al koxy; R17 is hydrogen, -CN, :

(derr]-derr])al kyI amno-(Cerr]-Cerr])al kyl -
(d err] - ( e )cyelbaikyl-N#HCH) s aal]mncJQKJr.-;qC‘rs]a)I»zyl-klyﬂ-(CJ-iz)p » (C4-Celalkyl-NH-(C,-C)alkyl-

(orr] -0 N ST 0y ShW e oo
pona: anq_t ReoahHEEGORRuHASec bR ARG ReckadRiiliaer 2> s

conmpound accordl ng to claim ﬁ% @(}esln Rlerr] is hydrogen, halo or (C[err]
Clerr])al kyl. 3. Acorrpodd 2 lrdlngto claiml wherein "B" is .

(Cerr]-creny ?’“d A AN NS AT B S BN SF*XE“’RI[ bl
is chloro or(Chéb'hﬁ O-&= O)’(Cﬂz)coﬁ'gau‘ﬁh adﬂ&’&)ﬁ&? O(?Q\,?lﬁﬁm"g%ﬁém s one

and Rlerr] (8,8 BRINO-CINH-(CHpDO CHO, hﬂ-(@mf(cslged @OMKYLEE=0)-, A (C.-

fl Lrgr o, ni &s)?'kvl-?ﬁF%}-NT(%n)ofxW(OUP)W@LL j O (@H@p) Ml- T(§Hz)f='|v dGu S-Jp)awl-hw
| Kyl CH - REPLACEME SHEET -53-

é“CE (e:[r re]r r ]C[ (e:[r re]r Z ?) a%/kfﬁh [ere: r] h &e&?’kyl or cyano. €+Ceallylconpound

2?}?8;2' ”QC}\I‘ngbﬁtﬂrJ@ )gbﬁ%r eérﬂmgl(é]r-{:%)alkﬁ éggb?b[(bl-ﬁ)”-d lee |§ﬂalk‘yfile-l'({=3C’bc)alkyl—

(derr]-d er(@fPéerQH KHQ'@“E alw-pleﬁq,jcs)alkyl-(c~0)-0 (CH,),, hydroxy, hydroxy-(C -
d I 8. A d
5l R Ry, g, £ e

according to eroaryl and said heteroaryl is
ei ther an opti ondR'f {s kysegen u@féd)ma}m menber ed heterocycle wherein "K', "L"

T 21€, Car DaRs iPhydrGer 1€, Coadl, CREDBRR10)’, Mo el o). Ofc 721 ¢
Ce)alkyl-NH(C,-C)alkyl, di(C,-C;)-alkyl-N-(C,-C¢)alkyl-, (C,-Cg)alkyl-NH-(C=0)-, ordi(C,-
Coalkyl-N~(C=0)-; '

20 R is hydrogen, -CN, (C,-Cgalkyl, halo, CF;, -CHO or (C,-Cg)alkoxy;
R is hydrogen, ;CN, (C,-Ce)alkyl, halo, CF,, -CHO or (C,-Cy)alkoxy;
R" is hydrogen, -CN, (C,-Cyalkyl, amino-(C,-Cg)alkyl-, (C,-Ce)alkyl-NH-(C,-
Celalkyl-, di(C,-Cgalkyl-N-(C,-C;)alkyl-, halo, CF,, ~CHO or (C,-C;)alkoxy;
each p is independently an integer from zero to 4;
25 s is an integer from zero to 4; -
wherein the dashed bond represented an optional double bond;

and the pharmaceutically acceptable salts of such compounds.

2. A compound according to claim 1 wherein R® is hydrogen, halo or (C,-
Ce)alkyl.
30 3. A compound accordihg to claim 1 wherein "B" is nitrogen, "A" and "D"
are carbon and R® is hydrogen, halo, -CN, CF,, or (C,-Cgalkyl.
4, A compound according to claim 1 wherein R® is chloro or methyl,
5. ~ A compound according to claim 3 wherein n is one and R® is a

substituent ortho to the asterisked carbon.
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an optionally substituted five menbered heterocycle wherein "T" is
nitrogen "P" is sulfur and Q Tg@@g&;i QAS 'BEENI{s nitrogen or sul fur,
IS Nivo ogssIsDr sulfur and "P'{isc ﬁ T Il s oxyg@CTABSS/0GRS1 and
' . A comppund -ateorgerg—te—cl aim 2 wherein R2 is
d heteroaryl I's either an optionally substituted
Tﬁﬁm m j E ocycl e wherein "K', "k3 and "M are carbon, or "K' and
M is nitrogen, or said heteroaryl is an optionally
substituted five rrerrbered het erocycl e wherein "T" is nitrogen, "P" is

sul fur and " Q' igs cardedmp&iind Accordingité %ﬁﬂﬁrﬁ wﬁe@m fRfrns PH andsRMNistfluegsen or
sul fur and "P" is carbon or "T! is oxygen and " " are each carbon.

10. A coﬁb@m»dcab@rdw@rm %RcusﬁTQHQ. Peﬂ'-l'P"P&['@?W' (QSCaeWrwdr@thnd
sai d heterog % rﬁN}é )_arbrq,%hgnal |y substituted six-menbered
erel 2r

heterocycle M are carbon, or "K' and "L" are carbon
and "M is n|tr(7gen @pomapwmep@r@agyp dasma21“tb§fﬁlfa)|'?all$fhsebgtﬁetlﬁtfb@ﬂ?.l ve

menber ed h%l.,g_,rr CYA 6 WARSE! Br R @@I‘gﬂg@eﬁum meth L &ééﬂk?urH (QH

car bon, IS nitrogen or su fur s nitrog and? S
car bon or dl(CﬁCs)aﬂwg'e(ﬁll'b)ad orRyapmd "Q' are each car bon 11. A corrpound

according to clgm1l X\Qgh&hnnﬂa%&kmg toaaalﬂpg ‘H,lliﬁ.g yRsiébﬁ%tbPo%trﬂ[ ond Isald

si x- menber ed hetérocycl er ei are carpon
hydrogen, Jn@l@panyhfs@nber d@rl aptiopallyrsebbtjtuted six-membered heterocycle wherein "K" L

G oyt EnE MRl caPida! S AN ¥ afd carbop ang M is nitspgen. orsaid hefernary!

-CHO, chl ons)anfdptlomally subtiituted f(v@[member@hefetérbaydwbm%d O "eis mitrddear, MP) Bl kyl ,

Rierr) ar e MWLM GRnEI e GErs e Siati, O i BRR8en 8l ah 10 Fano

12. A conpoamdnasCTT & suyges aﬂBaP'maﬂd wn'eam' @adﬁ[@rrlbc}n i s an optionally

erjlgsg[ teﬂ ]edi 2' ﬁ gge 1ed i er OC\ﬁlc|dmg to cla|m 2 vﬁerem R2 is geteroar?l ancf%gl%on
(Cerr]-C Qfét&rbér‘ykié'mth@'l’é ti@héﬂy)s[u%!’ thted six-membered hetero c!e wherein "K" "L"
di((err C[er.r ) al kyl - H ng [err]-, pyrralidine-( err%‘)éerr -
cyano. : o?fﬁc?&FRP"aeé L' §re Pafban ndniy' ds ﬂ'“RF%’Pvr‘]f § ﬂteroaryl
optionally is 'éhséplnbh‘éI@%Jb'stﬂﬁtéﬁaﬁﬁé%éﬂb&%ﬁ%éiéﬁe cﬁe Wh@ﬁﬁh LY nlt'r i, bpogen;
"P" is sulfur and "Q" is carbon; 54- Rerr] err are

each i ndepeifenand "@Y isr egeen. O@h?“o&sm'tmgmrbwcﬁu'fﬁét“@|'s BitroggR Rk | sulfur and *P"
is carbon or "T" is oxygen and "P" and "Q" are each carbon.

10. A compound according to claim 3 wherein R? is heteroaryl and said

20 heteroaryl is either an optionally substituted six-membered heterocycle wherein "K", "L"
and "M" are carbon, or "K" and "L" are carbon'and "M" is nitrogen, or said heteroary!
is an optionally substituted five membered heterocycle wherein "T" is nitrogen, "P" is
sulfur and "Q" is carbon, or "T" is nitrogen or sulfur, "Q" is nitrogen or sulfur and "P"
is carbon or "T" is oxygen and "P" and "Q" are each carbon.

25 11. A compound according to claim 1 wherein R?is an 6ptiona|ly substituted
six-membered heterocycle wherein "K", "L" and "M" are carbon; R™ is hydrogen, -CHO,
chloro, fluoro, methyl, (C,-C)alkyl-NH-(CH,),-, di(C,-Cs)alky|-N-(CH2),,-, or cyano; R"
is hydrogen, -CHO, chloro, fluoro, methyl, (C,-Cglalkyl-NH-(C,-C;)alkyl, di(C,-C,)alkyl-N-
(C,-Cg)alkyl, or cyano; or R"™ or R* are independently hydrogen, -CHO, chloro, fluoro,

30 methyl, pyrrolidine-(CH,),- or cyano.

12. A compound according to claim 1 wherein R? is an optionally substituted

six-membered heterocycle wherein "K", "L" and "M" are carbon; and R is hydrogen,
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14. A conpound according to claim1 wherein Rlerr] is an optionally
substituted five-nenbered heterocycl e V\/nerel n "T' is nitrogen or sul fur

"Q is sulfur or nitrogen and "P. {R[err] or R([:T/mg are’

i ndependeW@§8/88187 ogen, chl oro, fTHIB 'E%é or \cyano. P Wlﬁjound

accordl ng to crarmtwherein saild conp&h cted fromthe gr oup

(S) mmlmlﬂlmwlll I“,Z fl uor o- phenyl ) - vi nst];fs (2-met hyl - pyridin-3-yl)-3H qui
| 9- 4-ome

(S) 2 {2-[6- quoro 3-(2- et hyl - pyri di n- 3-yl ) 4- oxo- 3, 4- di hydr o- qui nazol i n- 2-
yl]- vinyl }-&M@omethyl, (€;-Cgalkyl-NH- -(CH,),-, di(C, Cs)alkyl-N-(CHz)p, pyrrolidine-(CH,),- or

(S) - 2{2[6f| ro-3-(2 rrethylpyrldlnSyI) - 0X0- 4d|hydrqu|nazoI|n2y
I7-vinyl}- bé{ﬁﬁ‘gmtrue

(SI)] 2-{2- [|3}(t2) chl:bro lpyasmpbund%cpbbdﬂf:gtfololmh&\ﬂhmm-ﬁ|éadlobﬁ6hall9|&ub§tnmbdl n-2
- vin enzon .

(512 {2 6 B BR BBeep melhromusle whRTEI T 5 ORS8NI SRS SR AP 2-
yl]1- vinys}-R FR‘PbYRJMGZ@&hGﬁdéandently hydrogen, chioro, ﬂuoro methyl or cgano

S)-2-[2-(5-dieth thyl - 2-f henyl t hyl
f )pyrl E:“ n(3 y:)e 3 33}/},”«'3%.:9 @qgﬁgllljr?gr t%c? w%rll w er\éllnnlyal an optlonally substltuted Y

(S)-6-fl uor divés rﬁ&nsarealwérac@domé@m dr'ris anwgaﬁt&wmfamwts) suuum& hitges - net
hyl - pyridin .1 - 3Hqui nazql i n4zone; Bhar maceuti cal conposition

for treati ngaft?r¥’ icRsRn: AR R conRT ?r%'ﬂdgaﬁf‘@@ﬂﬁ)d ygragen &niose, aﬂuoatwe,thyl@r
subsequent t@aﬁgrdl ac bypass surgery and grafting, stroke cer ebr al
ischem a, spinal cord trauma, head trauma, Al zheiner's D sease,

Hunti ngt ¥h' s Chort®, avFempewd accasding de claimdr whersin sqjd icopwpundipssieetedced

denenti a, pqu,ﬂqﬁ@bmw%}gg,gm&gfpom a (such as conditions caused by
strangul ati on, | nhal ati on, asphyxi ation, drowni ng, choking,

el ectrocution or KJ@W-&I[%%@HOT@V@MS\@T)VU -3e(@rraethy-paridinSey)- Wﬂy@law'em-

neur onal da , opi at e tolerance, addiction withdrawal (such as al coholism
and drug addi ction including opiate, cocaine and nicotine addiction),

i di opathic and dri§g-2-thifetiubrosi-(2-methyl-pyridirs 8 o) et-oxmd3 Aty cio-gdinaaglira?yil-

nuscul ar 4 §p6\§@}r-bé’ﬂz%ﬁﬁlge headaches, urinary incontinence, psychosis,
convul si ons onlc oOr 'acute pain, ocular damage, retinopathy, reti nal

neur opat hy, ti nni Sx2-{2de:fuotoy3- (Zammybyndmi-:%%fddoxn& dydiydroesinazoline2-w)-vinyliral |
conpri si ng a@er&ggwé of a conpound according to

(S)-2-{2-[3-(2-chloro-pyridin-3-yl)-6-fluoro-4-oxo-3,4-dihydroquinazol-in-2-yl}-
vinyl}-benzonitrile;

20 (S)-2-{2-[6-fluoro-3-(2-methyl-pyridin-3-yl}-4-oxo-3,4-dihydro-quinazolin-2-yl}-
vinyl)-4-methyl-benzonitrile; '

(S)-2-[2-(5-diethylaminomethyl-z-ﬂuoro-phenyl)-vinyl]-ﬁ-ﬂudro-3-(2-methyl-
pyridin-3-yi)-3H-quinazolin-4-one; '

(8)-6-fluoro-2-[2-(2-fluoro-5 -pyrrolidin-1-yimethyi- phenyi)-vmyl] -3-(2- methyi-

25 pyridin-3-yl)-3H-quinazolin-4-one;

16. A pharmaceutical composition for treating or preventing a condition
selected from cerebral deficits subsequent to cardiac bypass surgery and grafting,
stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease,
Huntington's Chorea, amyotrophic lateral sclerosis, epilepsy, AlDS-induced dementia,

30 perinatal hypoxia, hypoxia (such as conditions caused by strangulétion, surgery, smoke
inhalation, asphyxiation, drowning, choking, electrocution or drug or alcohol overdose),

cardiac arrest, hypoglycemic neuronal damage, opiate tolerance, addiction withdrawai

(such as alcoholism and drug addiction including opiate, cocaine and nicotine
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claim1l effective in treatin reventing such condition and a

phar maceutical |y lwl m Fﬂmmﬂﬁmarrl er. The use of an anount of
a conpourwo@gggfsdi ng he pr epar atlon of a neERCT/IBSS/0151 __
effective in treating or- preventl ng a conditi-on selected from cerebral
deficits subsequent to cardiac bypass surgery and grafting, stroke
cerebral ischema, spinal cord trauma, hgad trauma, -AkZ er' s Di sease,
Hunti ngton's Chorea, anyotrophic |ateral sclerosis, tiSeSHELT rquced
dementia, perinatal hypoxia, hypoxia (such as condltlons RIS

strangul at 'é&Bnct%Hf Q@fobath'ﬁf‘ﬁt’f@ d@ﬂ&ké@@aﬁﬁéﬁ%b@ehm S-Sk

el ectrocution or al cohol™ overdose), cardiac arrest, hyp EEM C
neur onal ddﬁ‘d@fé-“arcﬁﬂaét’f@. migraing headaghhs, vtinaiK 'Wh@ﬁ@ﬁapsx%\eélﬁ. eanvalsiastsol i sm

and drug adg;rgﬁ.bepabﬁts ' S.BQQ{I( e,?&ﬁ%P ggfeéﬂnﬁ f&ﬂwﬁgﬂhlﬁﬁ Qﬂ%fety.

i di opat hi c and drug |n
muscul ar spRIBAYS a'mdgaa:iweedmmahasa roammal; y:omwanglareameunmﬁt hompsynd

ot P aqebifd! £ BlaiCH! St in ki, P RdfentrE OGP Hehtriohhhd%

neur opat enesi s an ki'nesia
18. A phaphaimaeultc;ally aocqnﬁablelcamei'or treat| ng or preventing a condition

Grafting, stroke) cer Sinanel Sriedtas d Rterigs B Rbnachiisy P ool
e e e M:rm?{ T e e

N n o tr é Chorea
;ggﬂly;: gg Isoz:roi;%dl(:d&pﬂn rtgeuﬂghrm %édllepéy 00&1IJt’SHﬁd:ﬂ.lcﬁzrdadil:érMISntﬁh“';i rt'Ilérm@fto| hypoxia,
addi ct on AR e 85, chndlBaT cBiEr & SrRoGHRlGh aBHEEs A OHR AR,
opi ate, cocasghgxiatien, rwmhmgecmg;:temaocuﬂadi Qpaﬁubl& @bshol rouerdous}u‘c%édnac
Par ki nson' s Di sease rain e gma and nuscul ar spasns

ontnehon. AT oo OmIa TR aEaaRGEAs taAY. SHARUDT WHNGANE! GHohER o
pain, ocul aslcERAIREE ante8iugOaadiion mamd oB% Ofstaie ahbNmibétiie adBxtish)

enesi s and tardive dyskinesia, in a onprising an AMPA receptor

ant agonil2i nﬁ"@ﬂ'@%ﬁnﬁ'ed’blﬂdﬂﬂ‘fce&f Pé”‘%ﬁﬁélﬂ‘ae%ﬁ?cﬁﬁ*‘éh%”t@%ﬁhl ?ﬁdl"&ﬁé‘*'ar
phar maceut i geddnis, AigRINcHERa6RES, URRary 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
such treatment or prevention an amount of a compound according to claim 1 effective
20 in treating or preventing such condition.

18. A pharmaceutical composition for treating or preventing a condition
selected from cerebral deficits subsequent to 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,

25 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
addiction), idiopathic and drug induced Parkinson’s Disease and brain edema, and

30 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 AMPA receptor
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19. The use of an AMPA receptor antagoni zing effective anount of a
conpound according to claim1 for the preparation of a medi canent for_
treating or preventing a conditi .Lc{. " l terebral deficits '
subsequentWO@8R848ai ac bypass su @'éﬂ@sﬁﬁé %ﬁg‘(éﬁﬂg stroke, &&TABRPYO151_.
rschema; spinal cord trauma, head trBEME ERl zhei frer' s Di sease,

Hy fal : , -anyotrophi c-trareral scl érosis, epilepsy, AlDS-induced
d;mmmﬂﬂmr“mml ‘hypoxi a, hypoxia (sugg-as conditions caused by - 56-
strangul ati®n,® surgery, snoke inhal ation, asphyxiation, drowning, choking,
el ectrocution or drug or al cohol overdose), cardiac arrest, hypoglycemc
neuronal danmgagoniingt efféctiver amoent afldactoémpouwnd habcamiing (tsuchiims 1alandhal i sm
and drug addi,ction_i nc%di n i ate, cocaine and nicotine addiction),

i di opat hi c JFIRTHRERHYCA E’éﬁ%@%"ﬂ&gbn' s Disease and brain edemn, and

muscul ar spasns, 19.9r aAnfethe@fsrafading F iphéveyting @ Wohdition Gelecteeyfedia Tefebral

convul sions, chronic or acute pain, ocul ar da e,..retjnopathy, retinal
o opat by ST PuSseaRR) B {cp i BARSS SHBepLat SEing: B carchre i

5 spinal cord trauma, head trauma, Alzheimer's Disease, Huntington's 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 tolefance, addiction withdrawal (such as
10 alcoholism and drug addiction including opiate, 'cocaine and nicotine addicﬁon),
idiopathic and drug induced Parkinson's Disease and brain edema, and 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
15 such treatment or prevention an AMPA receptor antagonizing effective amount of a
compound according to claim 1. -

This Sheet Has Been RT

i



