10

15

20

25

30

35

WO 97143276 PCT/TB97/00134

NOVEL 2.3 DlSQQST!TUTED-4{3H}-QU!NAZOL!NONES

' Background of the Igvar_ﬁog
" The present invention relates to novel compounds of the formula |, described

below, and their pharma_ceuttca!ly acceptabie salts, and,pfharmaceutrcal compositions

and methods of treeiing neurodegenerative and CNS-trauma related conditions. -
The compounds of the invention are potent AMPA :receptor antagonists. -AMPA

receptors are a subspecies. of glutamate receptors, idenﬁi!ed by their abillity to bind o-

- amino-3-hydroxy-6-methyl-4-isoxazolepropionic acid (A‘__N]PA), that are implicated as

post-synaptic neurotransmitter receptors for excitatory amino acids.

The role of excitatory amino acids, such as glutamic acid and aspartic acid, as
the predominant mediators of excitatory synaptic transmission in the central nervous
system has been well established. Watkins & Evans, Ann. Rev. Pharmacol. Toxicol.,
21, 165 (1981); Monaghan, Bridges.and Cotman, Ann. Rev. Pharmacol. Toxicol., 29,

365 (1989); Watkins, Krogsgaard-Larsen, and Honore, Trans. Pharm. Sci., 11, 25

(1990). These amino acids function in synaptic transmission primarily through
excitatory aming acid receptors. These amino acids and their receptors also participate
in a: variety of other physiological .processes such as motor control, respiration,
cardiovascular regulation, sensory perception, and cognrtion

' Excitatory amino acid receptors are classified into two general types. Receptors
that are directly coupled to the opening of cation channels in the cell membrane of the
neurons are tenned"'ionotropic.' This type of receptor has been subdivided into at

" least three subtypes, which are defined by the depolarizing actions of the selective

agonists N-methyl-D-aspartate (NMDA), g-amino-3-hydroxy-5-methylisoxazole-4-
propionic acid (AMPA), and kainic acid (KA}. The second general type is the G-protein
or second messenger-linked *metabotropic® excitatory amino acid receptor. This
second type, when aciivated by the agonists quisqualate, ibotenate, or trans-i-
aminocyclopentane-'1 3-dicarboxylic acid, leads to 'e_nhanced phosphoinosoitide
hydrolysis in the postsynaptic cell. Both types of recepto_rs appear not only to mediate
normal synaptic transmission along excitatory pathways, but also participate in the
modification ot syna_ptic connection during development and changes in the efficiency
of synaptic transmission throughout life. Schoepp, Bockaert, and Sladeczek. Trends

in Pharmacol Sci., 11, 508 (1990); McDonald and Johnson, Brain Research Reviews,
15, 41 (1990)
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The excessive or __i_nap'prqpriate stimulation of excitatory amino acid receptors
leads to neuronal cell damageor loss by way of a mechanism known as excitotoxicity.
This process has been st_._lggra“_'s't'ad to mediate neuronal degeneration in a vaﬁety of
conditions. The medical Z"co't'xséq;aences of such neuronal degeneration makes the
abatement ofthese degeneratlve neurological processes an important therapeutic goal.

Excitatory amino acid excitotoxicity has been implicated in the pathophysiology
of a number of neurologl_gal_--.q_ilsorders. This excitotoxicity has been implicated in the
pathophysiology of acute and chronic neurodegenerative canditions including cerebral
deficits subsequent to c#___rdiac' bypass surgery and grafting, stroke, cerebral ischemia,
spinal cord trauma, haacl trauma, Alzheimer's '.Diseas.e, Huntington's Chorea,
amyotrophic lateral scléfosis, épilepsy, AlDS-induced dementia, perinatal hypoxia,
hypoxia (such as condi'tlon's- caused by strangulation, surgery, smoke inhalation,
asphyxiation, drowning, j'g’*.h_oking', electrocution or drug or alcohol overdose), cardiac
arrest, hypoglycemic"h'e"i:i'oria! damage, ocular damage and retinopathy, and idiopathic
and drug-induced. Parkinson s Disease.. Other.neurological conditions, that are caused

- by glutamate dysfunctlon require .neuromodulation. - These other neurological

conditions include mugcular spasms, migraine headaches, urinary incontinence,
psychosis, addiction w_ifhdr;‘ajWal (such as alcoholism and drug addiction including
opiate, cocaine and nicd't_iﬁ'e'aqdicﬂon), opiate tolerance, anxiety, emesis, brain edema,
chronic pain, convulsions,. retinal neuropathy, tinnitus and tardive dyskinesia. The use
of a neuro-protective ag_ei\t.' such as an AMPA receptor antagonist, is believed to be
useful in treating these c_iiépnf_dq;,s and/or reducing the amount of neurological damage
associated with these dlsorders The EAA antagonists are also useful as analgesic
agents. ' '

Several studies have s own that AMPA receptor antagonists are neuroprotective
in focal and global |schemna models. The compatitive AMPA receptor antagonist NBQX
(2,3-d:hydroxy%-nﬁro-?-sglfamoyibenzo[f-]qumoxallne) has been reported effective in
preventing global and'focal ischemic damage. Sheardown et al., Science, 247, 571
(1900); Buchan ef al., Neuroreport, 2, 473 (1991); LePeillet et al., Brain Research, 671,
115 (1992). The nonéémpéfiiiﬁqe AMPA receptor antagonists GKY! 52466 has been
shown to be an effective neuroprotective agent in rat global ischemia models. LaPeillet
et al, Brain Research, 5:7".11_';';_?';115 (1992). These studies strongly suggest that the
delayed neuronal dageneraon in brain ischemia involves glutamate excitotoxicity
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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 a bicyclic compound of the formula

wherein R' is optionally substituted phenyl of the formula Ph' or heteroary!
wherein said heteroaryl is selected from the group consisting of pyridin-2-yl, pyridin-3-yi

. and pyridin-4-yl, wherein said heteroaryl may-optionally be substituted on any of the -

ring carbon atoms capable of forming an additi_o_g;a’l bond, uptoa maximum of three
substituents per ring, with a substituent selected from hydrogen, (C,-C,)alkyl, halogen,

- trifiuoromethyl, amino-(CH,),-, (C,-C,)alkylamino-(CH,) -, di{C,-C,)alkyl-amino-(CH,),-,
: - 0

(C,-C,)alkoxy, hydroxy(C,-C,)alkyl, (C,-C,)alkyl-O-(C,-C,)alkyl-, -CN, (c,-c,)axkyl-c-o-
o] : 0
I i ' |
(C,-Cqlalkyl-, (C,-Cy)alkyl-O-C-O-(C,-Cylalkyl, (C,-C,)alkyl-C-O-, hydroxy, H-C(=0)-,
(Cy-Cylalkyl-C(=0)-(CH,),-, HO-C(=0)-(CH,),-, (C,-Coalkyt-0-C(=0)-(CH,),-, NH,-
C(=0)-(CH,),-, (C,-C,)alkyl-NH-C{=0)-(CH,),-, and di(C,-C,)alkyl-NH-C(=0)-(CH,),~;
wherein said Ph' is a group of the formula

H )

R R
RS



. WOSTA3IE

-R?is phenyl of the formula Ph? or a five or six mem
said 6-membered heterocycle has the formula

RI.O

PCT/IB97/00134

ed heterocycte, wherein

CR1TONT N\R15
' Lu
10
wherein 'N° is nitrogan wherenn said rmg positlons *K*, *L* and *M" may be
independently selected from carbon or nitrogen, with the provnso that i} only one of "
K" *L! or "M"* can be mtrogen and ii) when "K", "L" or LV is nitrogen then its respective
R'®, R'® or R".is absent; - :: . :
+:.16 < i wherein said five:membered heteracycle has the formula -
ol
20 “NR15
wherein said 'T" is -CHN ‘NH, O or S; wherein said ring positions *P* and "Q" may be
independentily selected'trom carbon, nitrogen, oxygen or sulfur with the proviso that
only one of "P," 'Q" or can be oxygen or sulfur and at Ieast oneof'P," *Q"or 'T*
25 must be a heteroatom; *
wherein said Ph’is a group of the formula
> R 12
R 11
30 -
H i
3
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Ris hydrogen, halo. -CN, -NO,. CF;, (C,-Co)alky! or (C,-C,)alkoxy;

Réis hydrogen. (C -C,)alkyl, halo, CF,, (C,-C,)a!koxy or (C -Cgalkyithiol;
"Rbis hydrogen or halo;

R’is hydrpg_a_q:_p:_r_halo,
Ris hydrogéﬁ' cr halo;

R%is hydrogen halo. CF;, (C,-Cg)alkyl optionally substituted with one to three
halogen atoms, (C,- ,)alkoxy optionally substituted with one to three halogen atoms,
(C,-C,)alkyithiol, amino—(CH,), » (C,-Colalkyl-NH-(CH,),-, di(C,-C,)alkyl-N-(CH,),-, (C,-

C,)eycloaliyl-NH-(CH,),; H,N-(C=0)-(CH,),-, (C,-C,alkyl-HN-(C=0)-(CH,),-, di(C,-
Colalky-N-C=0)-(CH,),, (Cs-Cy)cycloalky-NH-C=0)-(CH,),~, R“O-(CH,)-, R“O-
(C=O}-{CH),, HO=C):NH-(CH.),-, (C,-C,)elky-{O=C)-NH-(CH,),-,(C,-Colalkyi-O=C})-
r;l-(CH 2}y HO=C)- l\:-(CH,), ‘H-(C= O)-(CH,), » {Cy -C,)alkyl -(C=0)-, hydroxy, hydroxy-

(C-Clakyl  (C,-Cgalkyl

(c -C,)alkyl-, (C,- ,)aukyn-o-(c -c,)alkyl- and -CN;

R and R* ar ‘“'lected independently, from hydrogen ‘halo, CF,, (C,-Cq)alkyl’

optionally subsmuted__: with one to three halogen atoms, (C -C,)alkoxy optlonally_

substituted with one: to three ha!ogen atoms, (C,- ,)alkytthuol amino-(CH,),-, (C -
Colalikyl-NH-{CH,), -, dl(C -c,)axkyl-N-(CH,), . (C4-C;)eycloalkyl-NH-(CH,) -, amino-(C,-
Coalkyl-NH-(CH,) -, _ (c -Cy)alkyl-NH-(C,-Cy)alkyl-NH-(CH,) -,  di(C,-C,)alkyl-N-(C,-
Colalkyl-NH-(CH,) -, dl(C -Cy)alkyl-N-(C, -C,)alkyl—lr (CH,),7, H,N-{C=0)-(CH,),-, (C,-

L {C-Colalkyl

,)alkyl-HN-(C-O)—(CH' ),:. d.(c -Cy)alky-N-(C=0)CH,),, (Cy-C;)eycloalkyl-NH-(C=0)-
(CH,),-, R¥O-CH,), ;-_--.’a"o-(c =OMCH,),~, H(O=C)}O-, H(O=C)-0-(C,-Cyalkyl,
H(O=C)-NH-(CH,) -,’ Cy-Coalkyl-(O=C}-NH-(CH,),-, -CHO, H-{C=O}CH,),- (C,-
c,)alkyl-(c=0)-(cr-n,), , (c -C,)alkyl-(O-C)-N—(CH,),, H(O=C}- h‘l-(CH,), , HO-(C,-

- (C,-Co)alkyl © (C,-Colakyl
,,)Alkyl—N-(CH,),, (c c,)aikyl-(c =0)-O-NH-(CH,),-, ammo-(C -Colalkyl-(C=0)-O(CH,),,
(C, -C,)alkyl
(C,-C,)alkyl-NH-(C,-C,)alkyl-{C=0)-0-(CH,),-, di(C, C,)alkyl-N -(C,-C,)alkyt-(C=0)-O-
(CH,),-, amino~(C,-C,)alkyl-O-(C=0)-(CH,),,  (C,-Cy)alkyl-NH-(C,-Cy)alky}-O-(C=0)-
(CH),- di(C,-Cy)alky -Cy)alkyl-O-(C=0)-(CH,),-, hydroxy, hydroxy-(C,-Cy)alkyl,

hydroxy-(C,-C,)alkylf-i :-(CH,),, (C,-C,)alkyl-0-(C, -C,)alkyl- -CN, piperidine-(CH,),-,
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pyrrolidine-(CH,),-, and 3-pyrroline-(CH,), , wherein said piperidine, pyrrolidine and 3-
pyrroline of said pipendiné_ .,_CH,), . pyrrehdma—(CH,), and s-pyrrolme-(CH,), moieties
fay optionally be substituted on:any of the ring carbon atoms capable of supporting
and additional bond, arably zero to two substltuents. with a substituent
independently selected from halo. CF;, (C,-C,)alkyl ophonally substituted with one to
three halogen atoms, (C,-C,)alkoxy optionally substituted with one to thres halogen -
atoms, (C,-C,)alkylthiol, amino-(CH,), .(C,-C:,)a__,lkyl-NH-(CH,),.__.:.di(C,-C,,)alkyl-N-(CH,), .
(C,—C,)cycloalkyl-NH-(cH,), , amino-(C, -C,)alkyl-NHs(CH,j; ,  (C,-Cqlalkyl-NH-(C,-
Colalkyl-NH-{CH,),-,: di(CrCs)a!kv!’N-(C ~Ce)alkyt-NH-{CH,),-, (C,-Co)alkyt-O-(C,-Co)alkyl-,
di(C,-C,)alkyl-N-(C,-Cy)alky l;l 5(.CHz), » HN+(C=0)-(CH,),-, " (Cy-Co)alkyl-HN-(C=0)-
(Ci-Cyplalkyl
(CH,),-, di(C, c,)aikyl-N;iC" O)-(CH,),. {C,-C;)cycloalkyl-NH-(C=0)-(CH,),-,  R'0-

(CH,),~ R"*0-(C=0}- (CH2)9 ,H(G C)-0-, H(O=C)-0-(C,-C,j)alkyl-, H{O=C)-NH-(CH,),-,
187

T Cealkii(O=CJN(CH,;
o |

(C,-Coalkyl-(O=C)-NH-{CH,),-,’ -CHO, H-{C=OMCH,),- (C;-Colalkyl-(C=0)-, (C,-

(Ci-Colalkyt = (Cr-Cojalkyl (Cy-Coalkyl |
(C=0)-O-NH-(CH,), -, ammo_-(c -Co)alkyH{C=0)-0-CH;),~, {C,-Co)alkyl-NH~C,-CoJalkyl
(C=0)-0-(CH,),-, dn(C,:__C.:_f alkyl N-(C,-C,)alky!-(C—O)-O-(CHz), hydroxy, hydroxy-(c1

Celalkyl-, hydroxy-(C, -C,)a!kyI-NH-(CH,), , and -CN;

R' is hydrogen or, “halo;
R'? is hydrogen, -CN or helo; :
R is hydrogen, (C1-Cyyalkyl, (Cy-ColalkyHC=0)-, (C,-C,)alkyl-O-(C=0)-, (C;-
Caalkyl-NH-(C=0}-, or di{C;-C,)alkyl-N-(C=0)-;
N, (C,-Co)alkyl, halo, CF,, -CHO or (C,-C,)alkoxy;
-CN, (C,-C,)alkyl, halo, CF,, -CHO or (C,-Co)atkoxy;
R is hydrogen, -CN,(C,-Coalky!, " amino-(C,-Cy)alkyl-, (C,-C,)alkyl-NH-(C,-
Colalkyl-, di(C, -C,)alkyl-N—(C,-C,)alkyl— halo, CF,, -CHO or (C,-Cj)alkoxy;
n is an integer f from zero to 3;

R'® is hydrogen
R'® is hydrogen,

each pis mdepandenﬂy an integer from zero to 3;
s is an integer | from zero to 4,
wherem the dashed bond represented an optional double bond;

_(-;d—c)";"(cm)., “HO-(C, -c,)alkv'"‘l'-.(cuz)..  (Cy-Colalkyl- 7+ A
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with the proviso that: i) when R® is hydrogen, one of R'' and R'? is other than
hydrogen; i) when R' is unsubstituted phenyl and R® is hydrogen then (a) R? can no
t be unsubstituted phenyl, thieny! or furyl or (b) R® or R' can not be Cl or hydroxy
when R'® and R"' are hydrogen, or (c) R'® or R'' can not be chloro when R® and R'2
‘are hydrogen; iii) when R? is hydrogen; R®, R’, and R® are hydrogen; and R® is chloro
or methyl, then (a) R? can not be unsubstituted phenyl, thienyl or furyi or (b) R' or R"*
can not be chloro or (¢) R? or R'? can not be hydroxy, methyl or methoxy; iv) when R*
is hydrogen or chloro; R® is methyl; R®, R?, and R? are hydrogen; and K, L and M equal
carbon, then {a) one of R™ through R'? must be other than hydrogen or (b) R'? must
be other than hydrogen or methyl; v) when R' is unsubstituted pyridin-2-yl and R® is
hydrogen, bromo or iodo then R? can not be unsubstituted phenyl; vi) when R’ is
chloro; R®, R®, and R® are hydrogen; and R® is hydrogen, then (a) R* can hot be
unsubstituted phenyl, pyridyl, thienyl or furyl or (b) R® or R'? can not be hydroxy when
R'® and R'' are hydrogen; vi)) when R? is unsubstituted phenyl, R®, R’, and R® are -

.hydrogen, and R? is-hydrogen, then R® can not be -CO,H; viii) when R? is unsubstituted .. -

pyridin-2-yl, R® and R are hydrogen, and R® is hydrogen, then R® or R® must be other
than chloro; ix) when R? is unsubstituted phenyl, R® is hydrogen, and R® and R’ are
hydrogen, then one of R® or R® must be cther than chloro;

and the pharmaceutically 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 t

he pharmaceutically acceptable acid addition salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition salts, Le.,
salts containing pharmacologically acceptable anions, such as the hydrochioride,
hydrobromide, hydroiodidé, nitrate, sulfate, bisulfate, phosphate, acid phosphaie.
acetate, lactate, citrate, acid citrate, tartrate, bitartréte, succinate, maleate, fumarate,
gluconate,s-accharate.benzoate,mathanesulfonate,ethénesulfonate.banzenesuﬁonate.
p-toiuenesulfonate and pamoate [i.e., 1,1'-methylene-bis-(2-hydroxy-3-
naphthoate)]salts.

The invention also relates to base addition salts of formula |. The chemical
bases that may be used as reagents to prépare pbarmaceuﬁf:ally acceptable base salts
of those compounds of formula | that are acidic in nature are those that form non-toxic
base salts with such compounds. Such non-toxic base salts include, but are not limited
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to those derived from suqh_'ph;a'rma.celogically acceptable cations such as alkali metal

- cations (e.Q., potassium-;ﬁhd sodium) and alkaline earth metal cations (e.g,. calcium -

and magnesium), ammonium or water-soluble amine addition salts such as ‘N-
methylglucamine (megluihin,e);_ and the lower alkanolammonium and other base salts
of pharmaceutically aecebtabie-organic amines. |

Preferred compo‘urids of formula | are those wherein R® is fiuoro or chioro.

Preferred compounds of formula | whersin R' is Ph' are those wherein one of
R5 R, RPorReis ﬂuoro bromo, chioro, methyl or triflucromethyl, preferably R® is
fluoro, bromo, chloro, methyl or trifluoromethyl. Most preferred compounds of formula
| wherein R' is Ph' are those wherein R® is chloro or methyi.

Preferred compeun___cls ot formuia | wherein R' is heteroaryl are those wherein
heteroaryl is pyridin-3-yl, optionally substituted with halo, -CN, CF,, or (C,-Cpalkyl,
more preferably chioro or 'fnethyl. most preferably substituted at the 2-position.

Preferred compounds of formula | wherein R? is Ph? are those wherein R* is

.. wherein R? is Ph* are those wherein R® is flucro or -CN or R‘° is methyl, (C, -C,)alkyl-

20

25

30

NH-(CH,),-, di(C,-Cy)alky-N-(CH,),-, or cyano. _

Preferred compourids of formula | wherein R? is heteroaryl are those wherein
said heteroaryl is either a_r_i:_foptionally substituted six-membered heterocycie wherein "K',
“L" and "M* are carbon (i;e; pyridin-2-yl), or "K" and “L" are carbon and "M" is nitrogen
(le. pyrimidin-2-yl), or said heteroaryl Is an optionally substituted five membered
heterocycie wherein "T" is mtrogen. "P* is sulfur and "Q" is carbon (l.e. 1 3-th:azo|-4-yl),
or "T* is nitrogen or sulfur 'Q' is nitrogen or sultur and "P" is carbon (i.e. 1 a-thlazol-z-yl)
or "T* is oxygen and "P“ and 'Q" are each carbon (i.e. fur-2-yl).

Preferred compo_.u.nds ‘of formula | wherein R? is an_,__o:ptiona!ly substituted six-
membered heterocycle '_Qherein 'K, *L* and "M" are carbon._f__j('i.-e. pyridin-2-yl) are those
wherein R'* is hydroge'n':' -CHO, chloro, flucro, methyl, (C, '-C,)a!kyl-NH-(CH,),, di(C,-

C.)akkyi-N~(CH,) -, or cyano R"ls hydrogen, -CHO chioro, fluoro, methyl, (C,-C,)alkyl--
NH-(C,-C,)alkyl, di(C,-C )alkyl-N (C,-Colalkyl, or cyano or R‘5 or R'® are independently
hydrogen, -CHO, chloro, fluoro, methyl or cyano. Most preferred compounds of
formula | whereln R? is an e_ptlenally substituted st-mamber_ed heterocycle wherein “K",
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"L* and "M" are carbon (i.e. pyridin-2-yl) are those wherein R'* is hydrogen, -CHO,
methyl; (C,-C,)alkyl-NH-(CH,),-, di(C,-C,)alkyl-N-(CH,),-, or cyano.

- Preferred compounds of formula | wherein R? is én optionally substituted five-
membered heterocycle wherein *T" Is nitrogen, "P" is suﬂur and "Q" is carbon (i.e. 1,3-
thlazol-4-yl) are those wherein R“ R' or R'® are each independenﬂy hydrogen, chioro,
fluoro, methyl or cyano,

Preferred compounds of formula | wherein R? ls an optlcnaliy substituted five-
membered heterocycle wherein "T* is nitrogen or sulfur, 'Q_' is suifur or nitrogen and "P*
is carbon (i.e. 1,3-thiazol-2-yl) are those wherein R'* or R'® are independently hydrogen,

- chioro, fluoro, methyi or cyano.

Specific preferred compounds of the invention include:
3-(2-chloro-phenyl)-2-[2-(5-diethylaminomethyi-2-fluoro-phenyl)-
vinyl}-6-fiuoro-3H-quinazolin-4-one;.

: 3-(2-chIoro—phenyl)-z-{z-(s-diathylammomethw-pyndin-2-yl)-v:nyl]-s-ﬂuoro-SH-

- quinazolin-4-one; . L I

3-(2-chioro-phenyl)-2—[2-(4-diethylaminomethyl-pyndm-z-yl)-vnnyl]-s-ﬂuoro-aH-
quinazolin-4-one; o '

3-(2-chloro-phenyl)-2-[2-(6-ethylaminomethyl-pyrid|n-2-yl)-vmy!]-6-fluoro-3H-
quinazolin-4-one;

3-(2- bromo-phenyl)-2-[2-(6-dlethylaminomethy!-pyndln-z-yl)-vmyll-B-ﬂuoro-sH-
quinazolin-4-one;

3-(2-ch|oro-phenyl)-S-ﬂuoro-a-[2—(6-mathoxymethyl-pyr|d|n-2oyl)-vmyl]-SH-
quinazolin-4-one;

G-ﬂuoro-a-(2omethyl-pynd|n-3-yl)-2-[2-(2-methy|—ﬂ11azol—4—yl)-vnny!]-3H-qu1nazohn-4-
one;

' 3-(2-chloro-phenyl)-s-ﬂuoro-z-[2-(4~methyl-pyrihidihe-2-yl)-vinyl]-
3H-quinazolin-4-one;

3-(2-chloro-phenyl)-6-fluoro-2-{2-[6-(isopropylamino-methyl)-
pyridin-2-yi}-ethyl}-3H-quinazolin-4-cne; and |

2-[2-(5-d|ethylam|nomethyl-z-ﬂuoro-phenyl)-vinyl]-s-ﬂuoro-3-(2-methyl-pyndm-3-
yl)-3H-quinazolin-4-one.

Other specific compounds of the invention include:

6-Fiuoro-3-(3-methyl-pyrazin-2-yl)-2-(2-pyridin-2-yl-vinyl)-83H-quinazoiin-4-one;
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6-Fluoro-3-(4-methyl-pyridin-3-yl)-2-(2-pyridin-2-yl-vinyl)-3H-quinazolin-4-one;
3-(2-chloro-pheny_l)_'-6:-ﬂubr9-2-(2-p’yridin-2-yl-vinyl)-3H-q;|_inazolin-4-one;
3-(2-bromo-phenyl)-2-(2-pyrldln-2-yi-vlnyl)-3H-quinazolin-4~one;
s-chloro-2-(2-pyndm-2—yl-vlnyl)-3-o—tolyl~3H-qulnazolln-4-one.
3-(2-chloro-phenyl)-2-[2-(6-methy|-pyrldIn-z-yl)-vlnyl]-SH—qumazolin-tl-one.
6-ch|oro-2-[2-(6-m__ethyl-pyridin—z-yl)-v.myl]-a-o-tolyl-sH-quinazolm-tt-one,
3-(2-chloro-phenyl)-8-fluoro-2-(2-pyridin-2-yl-ethyl)-8H-quinazolin-4-one;
6-{2-[3-(2-chloro"-phjonyl)-s-fluoro—4-oxo-3.4—dihydro-quInazolin-z-yl]-vlnyl}-
pyridine-2-carbaldehyde; '
3-(2-chloro-phenvjl)-s-ﬂuoro-z-[2-(6—methylaminomethyl—pyndm-2-yl)-vinyl]-3H- '
quinazolin-4-one; _ ‘
N-(6-{2- [3-(2-chIoro-phanyl)-s-ﬂuoro-4—oxo-3 ,4-dihydro-quinazolin-2-yi]-vinyl}-
pyndln-2-ylmethyl)-N-methyl-acetamlda,
«6-{2-[3-( 2-chIoro-phenyl)-s-ﬂuoro-4-oxo-3 4-dihydro-qu:nazolm-z-yI]-vinyl}o |

: _\_;pyndlne-2~carbonltnle. '

3-(2-ﬂuoro-phenyl)-2-(2-pyridln-2-yI-vinyl)-3H-quinazolin-4-one
3-(2-bromo-phenyl)-s-ﬂuoro-z-(a-pyridin-z-yl-vmyl)-aﬂ-qumazohn-4-one;
3-(4-bromo-2-chioro-phenyl)-6-fluoro-2-(2-pyridin-2-yi-vinyl)-3H-quinazolin-4-one; -
3-(2-,chloro-phenyl)-2-[2-(sidiemylalnir\omathyl—pyﬁd’m-z-yl)evinyl]-3H-quinazo|in-4-
one; ' : - |
N-(_s-{z-[3-(2-ch|9ro-phenyl)-sfﬂb_om#oxo-s,Mihydro-quinazolin-z-yl]-vinyl}-
pyridin-2-yimethyl)-N-ethyl-acetamide; '
3-(2-chloro-phenyl)-6-ﬂuoro-2-[24(6-ﬂuoromaﬂ1yl-pyridin-2-yl)-vinyll-3H-quinazolin—
4-one; '
3-(2-chioro-phenyl)-6-fluoro-2-[2-(6-pyrrolidin-1-yimethyi-pyridin-2-yl)-ethyl}-3H-
quinazolin-4-one;
3-(2-chloro-phenyl)-2-[2-(6-{[ethyl-(z-hydroxy-ethyl)-amlno]-methyl} pyridin-2-yl)-
vinyl}-6-fluoro-3H-quinazolin-4-one;
3-(2-chloro-phenYl)-s-fluoro-z-{2—{6-(isopropylamino-methy!)-pyridin-2-yl]-viny|}-
3H-quinazolin-4-one; N
3-(2-chloro-phenyl)-s-ﬂuoro-z-{2-[6-(2-methyl—piperidln-1-ylmethyl)—pyridin-z-y\]-
vinyl}-3H-quinazolin-4-one;
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3-(2-chloro-phanyl)-2-[2-(6-sthoxymethyt-pyridin-2-yi)-vinyl]-6-fucro-3H-quinazolin-

. 3—(2-chloro-phény1)—2—{2—{6-(2._5—dihydro-pyrrol-1-ylmethyl)-pyridin-zoyll-vinyl}-G-
ﬂuoro-aH-qumazolin-Al»-one. '
3(2—chloro-phenyl)-6—ﬂuoro—2—{2-[6-(4-methyl-p|peridm-1-ylmethyl)-pyndin-a-yll
vinyl}-3H-quinazolin-4-one;
6-bromo-2-[2-(6-methyl-pyridin-2-yl)-vinyl]-3-o-tolyl-3H-quinazolin-4-one;
6-bromo-2-(2-pyridin-2-yl-vinyl)-3-0-tolyl-3H-quinazolin-4-one;
6~ﬂuoro-3-(2-ﬂUoro-phenyl)-z-(2~pyridin-2-yl-vinyl)-éH-quinazoIin-4-one;
1-benzy|-5-(2-methyl—[1 ,3]dioxolan-2-yl)-2-o0x0-2, 3-dihydro-1 H-indole-3-carboxylic
acid (3-phenylcarbamoyl-phenyl)-amide,
3-(2-chloro-phenyi)_-6-methyl-2-(2-pyridin—2-yl-vinyl)_-3H-quinazoIln-4-one;
3-(2-chIore-phghyl)-z-[;2-(6-dimethylaminomethyl-pyridin-2-yl)-vinyl]-6-fluoro-3H-
quinazolin-4-one;- e .
s-ﬂuoro-s-(z-ﬂuoro-phenyl)-z-[2-(6-mathyl—pyndmo2-yl)-wnyll-3H-qumazolm-4-one,
3-(2-chloro-phenyi)-2-[2-{6-{ [(2-dimethylamino-ethyl)-methyl-amino]-methyl} -
pyridin-z-yl)-vinyll-6-ﬂuoro¥3H—quinazolin-4—one.
3—(2-chloro-phenyl)-6-ﬂuoro-z-[2-(6-hydroxymethyl-pyrzdin-z-yl)-vmyll-aH-
quinazolin-4-one; '
aceticacid 6-{ 2;[3-(2-chloro-phenyl)—ﬁ-ﬂuoro#oxo-a.4-dihydro-quinazolin-2-yl]-
vinyl}-pyridin-2-yimethyl ester; " .
6-{2-[3-(2-bromo-phenyl)-6-fluoro-4-oxo-3, 4-d|hydro-qumazolm-z-yl]-vinyl}-
pyridine-2-carbaldehyde;
3-(2-bromo-phenyl)-2-[2-(6-diethylaminomethyl-pyridin-2-yl)-vinyl]-3H-quinazolin-4-
one; o '
aceticacid6-{ 2-[3-(2-bromo-phenyl)-s-ﬂuoro-4~oxo-3 4-d(hydro-qumazolin-2-yll-
vinyl}-pyridin-2-yimethyl ester. -
dlethylammo-acetlc acid 6—{2—[3-(2-chioro-pheny!)-6-f|uorc-4—oxo—3 4-dihydro-
quinazolin-2-yl}-vinyl}-pyridin-2-yimethyt ester;
3-{2-chioro-phenyl)-2-[2- (s-dlfluoromethyl-pyndm-2-yl)-vmyl]-6-
fluoro-3H-qumazolm-4-one
3-(2-chioro-phanyl)-a-ﬂuoro-2-[2-(6-methoxy-pyridin-2-y|)-viny|]-3H-
quinazolin-4-one
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- 2-{2-[3- (2-chloro-phanyl)-6-ﬂuoro-4-oxo-3 4-d|hydro-qumazolin-z-yll-vmyl}-s-

methyi-nicotinonitrile; o

2- {2-[3-(2-chioro—phanyl)-6-ﬂuoro-4-oxo-3 4-dihydr0oquinazolm-2-yl]-ethyl}-s-
methyl-nicotinonitrile;

3-(2-chloro-phenyl)-6-fiucro-2-(2-pyrimidine-2-yi-ethyl)-3H-quinazolin-4-one;

3-(2-chloro-phenyl)-2 {2-(4, s-dimethyi-pyrimidme-2-yl)-vinyl]-s-ﬂuoro-aH-
quinazolin-4-one; : :

2-{2-[3-(2- chloro-phenyi)-s-ﬂuoro-4-oxo-3 4-dihydro-quinazolin-2-yl}-vinyl}-
nicotinonitrile; ‘

3-(2-chloro-phenyl)-6-fluoro-2-(2-{6-[(3-methyl-butylamino)-
methyl]-pyridin-z-yl}-ethyl)faﬂ-quinazolin4-ona;

2-{2-[3-(2-chloré-.phér‘iyl)-ﬁ-fluoro-boxo-:i.4-dihydro-quinazolin-2-yl]-ethyl}-
nicotinonitrile; : '

3-(2-chloro -pyndin-3—y|)-G-fluoro—2-[2-(2-hydroxy-phenyl)-v1nyl] -3H-qulnazolln-4~

2-{2 [S-ﬂuoro-3-(2~mathyl-pynd|n-3-yl)-4»oxo-3 4-d|hydro-

qumazolm-z-ylj-vmyl}-4-methyl-benzonitﬂ!e,

2-[2-(6—chloro-4-oxo-3-o—tolyl-3 4-dihydro-quinazolm-z-yl)-wnyl]-
benzonitrile;

2-{2-[3-(2-chloro-phenyl)-s—fluoro-4-oxo-3 4-dihydro-qumazolm-a-yll-vinyl}-4-
methyl-benzonitrile; '

3-(2-bromo-phen§(|)-sff|uoro-2-[2-(B-hydroxymethyl-pyridin-2-yl)-vinyl]-SH-
quinazolin-4-one; and .

3-(2-chioro-pheny!)-s-ﬂuoro-a-[2-(6-pyrro|ldm-1 ~yimethyl-pyridin-2-yl}-vinyl]-3H-
quinazolin-4-one. '

This invention a‘!ép__‘ relates to a pharmaceutical composition for treating or
preventing a condition 'géiécted from cerebral deficits subsequent to cardiac bypass
surgery and grafting, s__tr‘éke. cerebral ischemia, spinal cord trauma, head trauma,
Alzheimer's Disease, Hu'htiirj'l'gtbn's Chorea, amyotrophic later;ai sclerosis, epilepsy, AlDS-
induced demential, mﬁ;,cular spasms, migraine headaches, urinary incontinence,
psychosis, convulsions, perinatal hypoxia, hypoxia (such as conditions caused by
strangulation, surgery, smokeinhalation, asphyxiation, drowning, choking, electrocution
or drug or alcohol overdose), cardiac arrest, hypoglycemic neuronal damage, opiate
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tolerance, addiction withdrawal (such as alcoholism and drug addiction including
opiate, cocaine and ni#qﬁne addiction), ocular damage, rétinopathy, retinal neuropathy,
tinnitus, idiopathic and drug induced Parkinson's Disease, anxiety, emesis, brain
edema, chronic or acute pain, or tardive dyskinesia, in a mammal, comprising an
amount of a compourjé of formula | effective in treating. or preventing such condition
and a pharmaceutically acceptable carrier. |

This invention alsc relates to a method of treating or preventing a condition
selected from i:erebr;a_l_ deficits subsequent to cardiac bypass surgery and grafting,
stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease,
Huntington's Chorea, a@yotrqphic lateral sclerosis, epile'psy. AlDS-induced demential,
muscular spasms, mig_f%ﬁﬁg headaches, urinary incontinence, psychosis, convulsions,
perinatal hypoxia, hypé#ié.(such as conditions caused by strangulation, surgery, smoke
inhalation, asphyxiatioﬁ;. drowning, choking, electrocution or drug or alcohol overdose),
cardiac arrest, Ihypogly_c':emic neuronal damage, opiate tolerance, addiction withdrawal
(such as alcoholis‘m::f..{gn:df-..:d_mg -addiction- including  opiate, cocaine and nicotine -
addiction), ocular démggg, retinopafhy, retinal neuropathy, tinnitus, idiopathic and dr.
ug induced Parkinsori_'_éf Disease, anxiety, emesis, brain edema, chronic or acute pain,
or tardive dyskinesia, m a mammal, comprising administering to a mammal in need of
such treatment or pre@ht’bh an amount of a compound of formula | effective in treating
or preventing such coﬁdiﬁon.

This invention f&lso..r_elates to a pharmaceutical composition for treating or
preventing a condition selected from cerebral deficits subsequent to cardiac bypass
surgery and grafting,"' ;_'strol_(e,f cerebral ischemia, s_pina_!‘_c;ord trauma, head trauma,
Alzheimer's Disease, Huntmgton's Chdrea. amyotrophic Iatéral sclerosis, epilepsy, AIDS-
induced demential, mpscglar spasms, migraine ﬁead;a_tches, urinary incontinence,
psychosis, convulsions, perinatal hypoxia, hypoxia (s{:éh as conditions caused by
strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking, electrocution
or dmg or alcohol overdose), cardiac arrest, hypogl_yce’rr_iic neuronal damage, opiate
tolerance, addiction _\'&ithdkawa! {(such as alcoholism and drug addiction including
opiate, cocaine and nicotine aiddiction), ocular damage, tfefihopathy, retinal neuropathy,
tinnitus, idiopathic and dni_g induced Parkinsbn‘s: Diééése, anxiety, emesis, brain
edema, chronic or acute pain, or tardive dyskinesia, in a mammal, comprising an A
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MPA receptor antagonizing effective amount of a compound of formula | and a
pharmaceutically aooeptéblé carrier. - '

This invention alsg'f"ielates to a method for treating dr prevenﬁng a condition
selected from cerebral deﬂects subsequent to cardiac bypass surgery and grafting,

- stroke, cerebral :schemta, splnal cord trauma, head trauma, Alzheimer's Disease,

Huntington's Chorea, amyotrophic lateral sclerosis, epilepsy, AlDS-mducad demential,

muscular spasms, migrai_na headaches, urinary incontinence, psychosis, convuisions,
perinatal hypoxia, hypokiﬁ-(such as conditions caused by stfa’:jgulhtion. surgery, smoke
inhalation, asphyxiation,-dr&vnlng. choking, electrocution or d_rug or alcohol overdose),
cardiac arrest, hypoglycﬁ_r‘ijjp n_‘éuronal- damage, opiate tolerahca. addiction withdrawal
(such as alcoholism and : drdg addiction including opiate, cocaine and nicotine
addiction), ocular damaga, retiropathy, retinal neuropathy, tinnitus, idiopathic and dr
ug induced Parkinson's biébase, anxiety, emesis, brain edema, chronic or acute pain,
or tardive dyskinesia, in a mammal comprising :administering to a mammal requiring

- such treatment or prevention -an AMPA receptor antagonlzing effective amount of -a

compound of formula I

this‘ 'invention 'incl'udd all sterecisomers and all optical

The compounds‘f____ﬁ‘ 3

isomers of compounds of '_tha formulai (e.g., R and S enantiomers), as well as racemic,

diastereomsric and other mixtures of such isomers.

The compounds 'pf;-thiis invention may contain olefin-like doublie bonds. Whe
n such bonds are preép'nﬁ, the compounds of the invention exist as cis and trans
configurations and as mlxtures thereof, .

Unless otherwise iﬁdicated the alkyl groups refehed to herein, as well as the
alkyl moieties of other groups referred to herein (e.9., alkoxy). may be linear or
branched, and they may also be cyclic (e.g., cyclopropyl, cyciobutyl cyclopentyl, or
cyclohexyl) or be linear o_r branched and contain cyclic moigtles.

Unless otherwise indicated, halo and halogen rafer_tbffluorine, bromine, chlorine
or iodine. .
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The compounds of formula | can be prepared according to the methods of
Scheme 1. in the reaction Scheme and discussion that fo’l_ibw. KLMPQTR,R?
R°, R%, R7, RY, R®, R'°, R"", R'%, R™, R, R, A", R”, Ph', Ph?, n, m, and p, unless
5 otherwise indicated, are as defined above for formula 1.

Detailed Description of _the lnvenﬁon
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Scheme 1 refers to the preparation of compounds of the formula | from

" compounds of the fonnula.'?\'?; Compounds of the formula V are commercially available

or can be prepared by methods well known to those of ordinary skill in the art.

A compound of th,e_:fp.rmula V can be converted into an acetamide of the formula
IV by reaction with acetyl c_;hlorida or acstic anhydride in the presence of a base in a
reaction inert solvent. Suitable solvents include methylene chloride, dichloroethane,
tetrahydrofuran and dioxm'e_.'_ preferably methylene chloride. Suitable bases include
trialkkylamines such as. iriéthyiamine ‘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.

- The acetamide of the formula 1V Is cyclized to a compound of the formula lii by
reaction with a dehydrating’..—fagent, in the presence of a catalyst, in dry reaction inert

« solvent. Suitable dehydraﬁn"g 'agents include acetic anhydiide. phosphorous pentoxide,
_dlcyclohexylcarbodnmude and ‘acetyl. chloride, prefarably acstic anhydnde Suitable
catalysts include sodium or potasslum acetate, acetic acid, p-toluene sulfonic acid, or

boron triflucride etherats, praferably sodium acetate. Suitable solvents include dioxane,
toluene,. diglyme or dnchloroathana. 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
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 ot formula lil‘ 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, prefarabty acetic acid. Suitable solvents include acetic acid,
toluene or xylene, preferably acetic acid. The temperature of the aforesaid reaction i
s from about 20°C to aqu___;_t_ 150°C for about 10 minutes to about 10 hours, preferably
at about 120°C for about 2 o 5 hours, o

The compound of formula ill, formed by either of the above methods, is reacted
with an amine of the formt,ﬂa R'NH, in a polar protic solvent in the presence of an a
cid catalyst to form a comp"ound of the formula 1l -Suitabl?e acid catalysts include acetic
acid, p-toluene sulfonic. acid or sulfuric acid, preferabfy acetic acid. Suitable polar
protic solvents include acetlc acid, methanol, ethanol or isoprbpanol, preferably acetic
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acid. The tamperaturé of the aforesaid reaction is from about 20°C to about 117°C
for about 1 hour to about 24 hours, preferably at about 117°C for about 6 hours.

Alternatively, a compound of the formula IV can be directly converted toa
compound of the formula ll by reaction with a dehydrating agent, an amine of the
formula R'NH,, and a bgse, in a reaction inert solvent. Suitable dehydrating agents
include phcsphor,ous’t_rict]lo____rid'e‘, phosphorous oxychl_bridé, phosphorous pentachioride
or thionyi chloride, preférgbly phosphorous trichloride. Suitable bases include pyridine,
lutidine, dimethylaminopyridine, tristhylamine or N-methyl morpholine, preferably
pyridine. Suitable so_lvénis. include toluene, cyclohexane, benzene or xylene, preferably
toluene. Under some '_circﬁmstances, when the conibined reactants are a liquid, tha.
reaction may be run néat - The temperature of the aforesaid reaction is from about
50°C to about 150°C for about 1 hour to about 24 hours, preferably at about 110°C
for about 4 hours.

The compound of formula Il is reacted with an aldehyde of the formula R’CHO

.inthe presence.of a gg,_;__;a:l_y_s,t_,and‘__g_.,_g,,\e_hy_dratlng agent in a suitable solvent to-form.a .. . . -

compound of the fqrmm'}q I. Suitable catalysts include zinc chioride, sodium acetate,

aluminum chioride, tin i:‘h,loﬁde, or boron trifluoride etherate, preferably zinc chlorideor

-, .+ sodium acetate. fSuigépla_ ~dehydrating agents .include acetic anhydride, methane

20

25

30

sulfonic anhydride, trifiucroacetic anhydride or propionic anhydride, preferably acstic
anhydride. Suitable polar solvents include acetic acid, dioxane, dimethoxyethane or
propionic acid. The temperature of the aforesaid reaction is from about 60°C to about
100°C for about 30 minutes to about 24 hours, preferably at about 100°C for about 3
hours. C

Compounds of the formula 1 wherein the dashed line represents a single carbon-
carbon bond may be prepared by hydrogenating the corresponding compounds
wherein the dashed I__lne rgpresents a double carbon-carbon bond, using standard
techniques 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 carbo"n- (Pd/C), palladium on bariurh;sulfate (Pd/BaS0,), platinum on
carbon (PYC), or tﬁs(tﬁphenylphosphine) rhodium chloﬁde (Wilkinson's catalyst), in an
appropriate solvent such as methanol, ethano!, THF, dioxane or ethyl acetate, at a

_ pressure from about 1 to atﬁ_iqut & atmospheres and a temperature from about 10°C to

about 60°C, as descnbedln Catalytic Hvdrogenation in Organic Synthesis, Paul
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Rylander, Academic Press Inc., San Diego, 1979, pp. 31.63. The following conditions
are preferred: Pd on carbon, methanol at 25°C and 50 psi-of hydrogen gas pressure.
This method also provides for introduction of hydrogen isctopes {i.e., deuteriuni', tritium).
by replacing 'H, with ?H, or *H, in the above procedure. '

Altarnatively,' a compound of the formula V can be converted to a compound of
the formuia Il according to the memod_s_de'scribed'in Scheme 2. The compound of
formula i, so formed, can be converted into a compourid of formula | according to the
methods of Scheme 1. Referring to Scheme 2, a compound of the formula V is reacted
with a coupling reagent, an amine of the formula R'NH,, and abase in a reaction inert
solvent to form a compound of the formula VI. Examples of suitable coupling reagents
which . activate the carboxylic functionality are dicyclohexyicarbodiimide, N-3-
dimethylaminopropyl-N'-ethylcarbodiimide. 2-eth_oxy-1-ethoxycarbonyl-1 2
dihydroquinoline (EEDQ), carbonyi diimidazole (CDI), and diethylphosphorylcyanide.
Suitable bases include dimathyiaminopyridlna-(DMAP), hydroxybenzotriazole (HBT), or . -

. triethylamine, preferably dimethylaminopyridine. The coupling is conducted in an inert

solvent, preferably an aprotic solvent. Suitable solvents include acetonitrile,

. dichloromethane, dichlorosthane, and di‘me‘th’ylforiﬂamide. The preferred solvent Is

dichloromsthane. 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 Vi
by reaction with acsetyl chloride or acetic anhydride in the presence of a base in a
reaction inert solvent. Suitable solvents include methylene chioride, tetrahydrofuran
and chloroform, preferably methylene chioride. 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 36°C for about 1 hour to about 10 hours, preferably
at about 30°C for aboui 3 hours.

The compound of formula Vil is cyclized to a compound of formuia Il by reaction
with triphenylphosphine, a baée, and a dialkyl azddicarquylate in a reaction inert
solvent. Suitable bases include pyridine, triethylamineﬁT aﬁd?;#dimahylaminopyddlne,
preferably 4-dimethylaminopyridine. Suitable solvents inélude dimethylformamide,
tetrahydrofuran and dioxane, preferably dioxane. The temperature of the aforesaid
reaction is in the range from _a§¢ut 25°C to about 125°C for about 1 hour to about 24




10

15 2

20

25

30

WO 97/43276 ' : PCT/IB97/00134

21-

hours, preferably at a‘bj_:_.ut 100°C for about 8 to 15 hours. The compound of formula .

Il can be converted int,é:'.afcompound of formula | according to the method described
in Scheme 1. '

Compounds of:ﬁiqﬁnula Il can also be made according to the methods described
in Miyashita, et al., Hel ta'_r_g'cycles. 42, 2, 691-699 (1996).

" Unless indicated otherwise, the pressure of each of the above reactions is not
critical. Generally, the r'e#:;ftiohs will be conducted at a pressure of about one to about
three atmospheres, pr'efqrgbly at ambient pressure {about one atmosphere)

When R is heteroaryl, one of ordinary skill in the art will understand that
heteroaryl is selecled _frém the group oonsistirig of pyridin-2-yi, 1,3-pyrazin-4-yl, 1,4-
pyrazin-3-yi, 1 ,3-pyra'ziﬁ§2-yl. pyrrol-2yl, 1,3-imidazol-4-yl, 1,3-imidazol-2-yl, 1,3,4-triazol-
2-y1, 1,3-oxazol-4-yl, 1,3-oxazol-2-y}, 1,3-thiazol-4-yl, 1,3-thiazol-2-y}, 1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-yl, fur-2-yl, 1,3-oxazol-5-yl, and 1,3,4-oxadiazol-2-yl, wherein said
heteroaryl may optionally be substituted on any of the atoms capable of forming an
additional bond, up 10 a maximum.of three substituents.

~ The compounds of the formula | which are bas!_c in nature are capable of
forming a wide varie‘tic’i’:‘f different salts with various inorganic and organic acids.

~ Although such salts must be pharmaceutically acceptable for administration to animals,

it is often desirable in practlce to initially isolate a compound of the formula | from the
reaction mixture as a. pharmacauhcally unacceptable salt and then simply convert the
latter back to the free: base compound by treatment with an alkaline reagent, and
subsequently convent the _freé base to a pharmaceutically acceptabie acid addition salit.
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 aci'd; in an iqueous soivent medium or in a suitable organic solvent
such as methanol or ethanol Upon careful evaporation of the soivent, the desired solid
salt is obtained. o

The acids which. are used to prepare the pharmaceuucally acceptable acid
addition salts of the base compounds of this invention are those which form non-toxic
acid addition salts, i.e., salts contammg phannacologlcally acceptabla anions, such as
hydrochioride, hydrobromxde, hydroiodide, nitrate, sulfate or bisulfate, phosphate or
acid phosphate, acatata,._,quga_,te, citrate or acid citrate, tartrate or bitartrate, succinate,



10

18

20

25

30

WO 97/43276 . ' ' , PCT/IB97/00134 _

22.

maleate, fumarate, gluccnete. saccharate, benzoate, methanesulfonate and’ pemoate
fi.e., 1 1'-methylene-bis-(2-hydroxy-3—naphthcate)] salts

Those compound_s___c_f the formula | which are acidic in nature are capable of
forming base salts with vﬁﬁbus_'phamacoiogically accepfab!e cations. Examples of
such salts include the alkali metal or alkaline-earth metal ‘salts and particular, the
sodium and potassium sa'!ts" These salts are all prepared '-by ccnventional techniques.
The chemical bases whlch ‘are used as reagents to prepare the pharmaceu'acally
acceptable base salts of thrs invention are those which form non-toxic base salts with
the herein described acrd:c compounds of formula |. These non-toxic base salts
include those derived irom such pharmacologically acceptable cations as sodium,
potassium calcium and magnesnum, etc. These salts can easily be prepared by treating
the corresponding acidic oompounds with an aqueous solution containing the desired
pharmacologically acceptable cations, and then evaporating the resulting solution to

" dryness, preferably under reduced pressure, Altematively, they may also be prepared

by ‘ixing lower alkanohc solutions of the acidic compounds and the desired alkali
metal alkoxide together,- gr_r_d then evaporating the resulting,eplutlon to dryness in the

same manner as before. in either case, stoichiometric quantities of reagerits are -

preferably employed in ordar {o ensure completeness of reaction of maximum prodUct
of ylelds of the desired final product. ) B

The compounds of the formula | and the pharmaceutically acceptable salts
thereof (hereinafter, also referred to as the active compounds of the invention) are
useful for the treatment of. ﬁeurcdegenbraﬂve and CNS-trauma related conditions and
are potent AMPA recepiqr _gntegonists. The active compctrnds cf the invention may

therefore be used in th_,e'f.}trfej_atment or prevention of 'cer_ebr_al deficits subsequent to

cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal cord traume,
head trauma, Alzheimer's Disease, Huntington's Chorea, erﬁictrophic lateral sclerosis,
epilepsy, AlDS-induced demential, muscular spasms, 'mi_graine headaches, urirrary
incontinence, psychcsis,:convulsions. perinatal hypoxia, .'h’ypcxia {such as conditions
caused by strangulation, surgery, smoke inhaiation, aspﬁyidetion. drowning, choking,
electrocution or drug or alcohol overdose)}, cardiac arrest hypoglycemic neuronal
damage, opiate tolerance addiction withdrawal {(such as alcohohsm and drug addiction
including opiate, cocalnq_ a_nd _nlcotlno addiction), ocular damage, retinopathy, retinal
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neuropathy, tinnitus, idiopathic and drug induced Parkinson's Disease, anxiety, emesis,
brain edema, chronic or acute pain, or tardive dyskinesia.
The in_vitro and in vivo activity of the compounds. of the invention for AMPA

. receptor antagonism can be determined by methods aveilable to one of ordinary skill

in the art. One method for determining the activity of the dcmpounds of the invention
is by inhibition of pentylenetetrazol (PTZ)-induced seizures. Another method for
determining the activity of the compounds of the invention is by biockage of AMPA
receptor activation-induced *Ca?* uptake.

One specific method for.determining the actMty of the compounds of the
invention for inhibition of pentylensetetrazol (PTZ)-induced seizures in mice can be
determined according to the following procedure. This assay examines the abllity of
compounds to biock seizures and death produced by PTZ. Measures taken are latency
to clonic and tonic seizures, and death. I_D,os are determined based on percent

. protection.

.= -Male,CD-1. mice from Charles: River, weighing. 14-16 g on arrival and 26-35 g at
the time of testing, serve as subjects for these experiments. Miqq 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.

All compounds are administered in a volume of 10 mi/kg. Drug vehicles wiil

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
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 16 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
and Mann-Whitney U tests (Statview). Percent protection is calculated for each group

| (number of subjects not showing seizure or death as indicated by a score of 300 secs)

at each measure. ID,,'s are determined by probit analysis (Biostat).
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. Another method for. determining the activity of the compounds is to determine
the effect of the compeunds -on motor coordination in mice. This activity can be
determined according to',.'.t'he following procedure. .

Male CD-1 mice from Charles River, weighing 14-16 g on arival and 23-35 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 expe_nm_entation. Food and water are _ava;leble ad libitum until the
time of testing. B :

All compounds arlé,administered in a volume of 10 mi/kg. Drug vehicles will
depend on compound 'soiubility but screening will typicaliy be doneé using saline,
distilled water, or E:D: S/5 5 80 (5% emulphor, 5% DMSO and 80% sahne) as the
injection vehicle. CoL ; . .

The apparatus used in these studies consists of a- group of five 13.34 x 13 34
cm wire-mesh squares suspended on 11,43 cm steel poles connected to & 165.1 em

pole which is elevated 38- 1;3;_¢m above the {ab-bench. These wire mesh squares.can = -
~ be tumned upside-down.

- Mice are adrmmstered test compounds or vehiele {i.p., s.c.,’of P .0) 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
are suspended upside—dpwn. 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 cojr__‘nj’_pared to the vehicle-treated group with Kruskal-Wallis and

Mann-Whitney U tests (Statview). :
One specific met_hgd for determining blockage of AMPA receptor activation-
induced *°Ca?* uptake is described below.

Neuronal primary cultures :

Primary cultures of rat cerebellar granule neurons are prepared as described by
Parks, T.N., Atman, L.D.; Alasti, N., and Nemeth, E.F., Modulation Of N-Methvl-D-
Aspartate Recegtor-Med:ated Increases In Cy_tosollc Calclum In Cultured Rat Cerebellar
Granule Cells, Brain Res. 552, 13-22 (1 991) According to thxs method, cerebella are
removed from 8 day old_ CD rats, minced Into 1 mm pieces and incubated for 15
minutes at 37°C in calciufggmagnesium free Tyrode’s solution containing 0.1% trypsin.
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The tissue Is then triturated using a fine bore Pasteur pipéfte. The cell suspension is -

plated onto poly-D-lysine coated 96-well tissue culture -élgtes at 105 cells per well.
Medium consists of Minimal Essential Medium (MEM), with Earle's saits, 10% heat
inactivated Fetal Bovine Serum, 2 mM L.glutamine, 21 mM giucose, Penicillin-
Streptomycin (100 units per mi) and 25 mM KCI. Aft_e___i';24 hours, the medium is
replaced with fresh medium containing 10 M cytosine arabincside to inhibit cell
division. Cultures should be used at 6-8 DIV. )

AMPA receptor activation-induced 45Ca2+ uptake _

The effects of drugs on AMPA receptor activation-induced *5Ca?* uptake can
be examined in rat cerebeliar granule cell cultures. Cultures in 96 well plates are
preincubated for approximately 3 hours in serum free mediu__m and then for 10 minutes
in a Mg?*-free balanced salt solution (in mM: 120 NaCl, 5 KCl, 0.33 NaH,PO, 1.8 CaCl,,
22.0 glucose and 10.0 HEPES at pH 7.4) containing 0.5 mM DTT, 10 uM giycine and
drugs at 2X final concentration. The reaction is startad by "'rapid' addition of an equal

volume .of the balanced salt solution containing 100 M of the AMPA receptor dgonlst.
_kainic acid and *°Ca’* (final specific activity 250 Ci/mmol). After 10 minutes at 26°C,

the reaction is stopped by aspirating the 45Ca?*-containing solution and washing the
cells 5X in an ice cold balanced salt solution containing no added calcium and 0.6 mM
EDTA. Cells are then lysed by overmnight incubat_idn m 0.1 % Triton-X100 and
radioactivity in the lysate is then determined. All of the compounds of the invention,
that were tested, had IC,,s of less than 5 uM.

The compositions of the present invention may be formulated in a conventional
manner using one or more pharmaceutically acéept'able'carriers. Thus, the active
compounds of the invention may be formulated for oral, bu¢ca$. intranasal, parenteral
(e.q., intravenous, intramuscular or subcutaneous), transdermal or rectal administration
or in a form suitable for administration by inhalation or lnsufﬂatlon

For oral administration, the pharmaceutical composutions may take the torm of,
for exampie, tablets or capsules prepared by conventlonal means with pharmaceutically
acceptable excipients such as binding agents (__g_ pregelatlmsed maize starch,
polyvinylpyrrolidone or hydroxypropyl methyloellulose) fillers (e.g., lactose,
microcrystalline cellulose or calcium phosphate); Iubricants (__g_ magnesium stearate,
talc or silica); disintegrants {e.g., potato starch or sodium starch glycollate); or wetting
agents (e.q., sodium lauryl sulphate). The tablets may be coated by methods well
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knowri in the art. Liquid preparations for oral administration may take the form of, for
example;solutions, syrups or suspensions, or they may be presented as a dry product
for constitution with water: or other suitable vehicla before use. ‘Such liquid preparations
may be prepared by convenhonal means with pharmaeeuhcally acceptable additives
such as suspending age_nts (e.q., sorbitol syrup, methyl cellulose or hydrogenated
edibie fats); emulsifying agents {e.g., lecithin or acacia); non-aqueous vehicies (e.g.,
almond oil, oily esters orethyl alcohol); and preservatives (e.g., methyl or prbpyl P-
hydroxybenzoates or sorﬁié acid).

For buccal admnmstraticn the composition may take the form of tablets or
lozenges formulated in conventuonal manner.

The active ccmpqp__nds of the invention may be formulated for parenteral
administration by injact_ion;_;__ including using conventional cath_aterizat_ion techniques or

infusion. Formulations for injection may be presented in unit dosage form, e.q., in

ampules or in multi-dose:containers, with an added preservative. The coﬁxposiﬁons

~ may take-such form_s.e.:a_s;i=:;s:gspa,_nsiqns,_z=rsqltitions:*or emulsions .in oily or aqueous

vehicles, and may contain formulating agents such as suspending, stabilizing and/or
dispersing ‘agents. Alt'e_ﬁmﬁtiVer. the active ingredient may: be in powder form for
reconstitution-with a su_ita_téle vehicle, a.g., sterile pyrogen-free water, before use.

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

For intranasal adninistration or administration by inhalation, the active

.compounds of the invention are conveniently delivered in the form of a solution or

suspension from a pump- ép{ay container that is squeezed or pumped by the patient
or as an aerosol spray présantaﬂon from a pressurized container or a nebulizer, with
the use of a suitable propéilant, €.qg., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, E':‘c'_art:oon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosaga unit may be determined by providing a vaive 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 exampie, from
gelatin) for use in an mhaler or insufflator may be formulated containing a powder mix
of a compound of the invemxon and a suitable powder base such as lactose or starch.,
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A proposéd dbSe-of the active compounds of the invention for oral, parenteral
or buccal a‘dministrationfto the average adult iuman for the traatment of the conditions

referred to above (e.g.,:. stroke) is 0.01 to 50 mg/kg of the active ingredient per unit dose

which could be adminis't_ered. for example, 1 to 4 times per day.

Aerosol formulations for treatment of the conditions referred to above (e.g.,
stroke) in the average idult human are preferably arranged so that each metered dose
or “puff* of aerosol co_ﬁtains 20ug to 1000ug of the compound of the invention. The
overali deilly dose with an aerosol will be within the range 100 xg to 10 mg.
Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for
example, 1,2 or 3 dosés each time.

The following Examples illustrate the preparation of the compounds of the
present invention. Commercial reagents were utilized without further purification.
Melting points are uncorrected. NMR deta are reported in parts per million (6) and are
referenced to the deuterium lock sighal from the sample solvent. Unless otherwise

; stated, all mass spectﬁpm were peﬁoméd_using chemical impact conditions. Amblent

or room temperature refers to 20-26°C.

- hydrochloride,

A solution of 1.00 gram (2.65 mmol) of 3-(2-Chloro-phenyl)-6-fluoro-2-(2-pyridin-2-yl-
vinyl)-3H-quinazolin-4-one in about 100mL of ethyl acetate was treated with 0.5 gram
of 10% Pd/C and the resuiting mixture was hydrogenated at about 2 cm of Hg for two
hours at which time uptake of hydrogen had ceased. The catalyst was filtered off with
the aid of supercsi (filteraid) and the ethyi acetated was rambved by evaporation. The
residues were dissovived in diethyl ether and treated with excess of a solution of HC!
gas in diethyl ether. The product precipitated immadiatély._ and was allowed to stir for
3 hours at which time it was separated by filtration and dﬁéd in a steam of dry nitrogen.
The product was 1.15g (100%) of 3-(2-chloro-phenyl)-6-flucro-2-(2-pyridin-2-yl-ethyl)-3H-
quinazolin-4-one hydrochicride, an amorphous white solid.
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quinazolin-4-one

- Msthod A
6-Fluoro-2-mgm_\dgulgoxa!in-4-oge
A soiution of 12.95 g (70 0 mmo}) of 2-nitro-5-ﬂuorobenzoic acld 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 -
complet_e after two hours_, ‘The catalyst was removed by filtration and the filtrate was
heated at refiux for two"heUrs at which ti_me' TLC (1:1 hexane/ethyl acetate) indicated
that the reaction was complete . The reaction mixture was evaporated to a '
semlcrystallme mass which was broken up in a minimum amount of 2-propanol and

_stirred in_an ice bath for one hour. The crystaliine solid was separated by filtration,

washed with minimal cold 2-propanol and air.dried to glve 5 .79 g (46%) of the desired ..
product as a brown sehd m .p. 127.5 - 1286 °C.

. A synthesis of s—ﬂuoro-z-mtrobenzme -acid is. descnbed by Slothouwer, J. H.,

‘ Recl. Trav. Chim. Pays-B_ee:____,_g, 336 (1914).

e MethodB
(2-Chloroghegg|)-s-ﬂgoro-z-methxl+{3H1;gunnazolinong

A solution of 2. 50 -k (14 0 mmol) of 6-ﬂuoro-2-methyiqumoxahn-4-one and 1.6
g (15.4 mmol) of 2-chlo:oamlme in about 20 mL of glacial acetic acid was heated at
reflux under a nitrogen atmosphere for 6 hours. Most of the solvent was evaporated
from the cooled reectlon:: _m_ixture and the residues were taken up in ethanol and
refrigerated. After 6 deye_' in the refrigerator, the formed crystals were filtered off,
washed with minimal coid sthanol and air dried to give 1.79 g (44%) of the product.
m.p. 137-138°C.
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A catalytic amount (about 100 mg) of anhydrous zZinc chloride was added to a
solution of 576 mg (2.0 mmol) of 3-(2-chlorophenyl)-6-fluoro-2-methyl-4(3H)-
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 ethyl acetate. The combined extracts were dried with brine
and magnesium suifate, tréated with dacoloniiing carbon and filtered and the soivent
was removed to give thfe 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 pyndme-z S-dicarboxaldehyde is descnbed by Papadopoulos, et.
al., J. Org. Chem., 31, 615 (1 966).

guinazolin-4-one o

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 at
room temperature under a nitrogen atmosphere was treated with 3 drops of
diethylamine and 73 mg (0.34 mmol) of sodium triacetoxyborohydride. After stirfing for
2 1/2 hour at room temperature, the scivent was evaporated and the residues were
partitioned between dilyié:,hydmchloﬁc acid and either and stirred for 30 minutes. The |
ethereal layer was sep_‘ar-:a“ted: and the aqueous was extracted oncé again with either;
the ethereal extracts were discarded. The aqueous acidic solution was adjusted to pH
= 14 with 10% sodiurh ‘hydroxide (ice bath cooling) and was then extracted with either
twice. The combined ethereal extracted were dried with brine and with magnesium
sulfate and the solvent was evaporated. After one attempt to form a mesylate salt, the
reworked free base in ethyl acetate was treated with 7.5 mg (0.06 mmol) of maleic acid
dissolved in a little ethyl acetate. Crystals formed from the resulting solutions which
were filtered and was;h_'ed ;wi_th ethyl acetate to give 22 mg of the monomaleate salt,
(24%), m.p. 170.5 - 171.59C.
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- EXAMPLES 3-69
~- -Examples 3:69 ‘were. made according to methods analogous to those' of

NMR

1 7.11 (2H, m), 7.26 - 7.34 (2H, m), 746 -

(CDC,) & 6.38 (1H, d, J=13), 7.00 -

7.52 (2H, m), 7.77 - 7.84 (3H, m), 8.10
(1H, d, J=13), 8.29 (1H, d, J=6), 8.61
(1H, m). . '

(CDCl,) 6 6.36 (1H, d, J=13), 7.00 -
7.12 (2H, m), 7.25 - 7.33 (2H, m), 749 - |
7.58 (2H, m0, 7.76 - 7.86 (2H, m), 7.91 -
7.94 (1H, d, J=6), 8.08 (1H, d, J=13),
8.61 (1H, m).

(CDCl,) 6 2.37 (3H, 5), 6.35 (1H, d,
J=13), 7.00 - 7.10 (2H, m), 7.25 - 7.32
(2H, m), 7.37 - 7.41 (1H, m), 7.51 - 7.68
{2H, m), 7.81 - 7.85 (1H, m), 7.91 - 7.94
(1H, d, J=6), 8.06 (1H, d, J=13), 8.71
(1H, m).
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{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),

1 7.92 (1H, d, J=6), 8.03 (1H, d, J=13),
| 8.62 (1H, m). -

(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=13), 8.63 (1H, m), 9.98 (1H,
s). '

Ci

8 | H CHO | (CDCly) 6 6.31 (1H, d, J=13), 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
(1H, m), 10.00 (1H, s). |

s | F|l al| H ~r- (CDCl,) & 4.66 (2H, s), 6.20 (1H, d,

' f”a- J=13), 7.22 - 7.32 (5H, m), 7.50 - 7.58
OH (2H, m), 7.75 - 7.83 (2H, m), 7.90 - 7.93

(1H, m), 8,02 (1H, m, J=13), 8.61 (1H,
m).

w|F| o l|oeN H (CDC,) 6 6.50 (1H, d, J=13), 7.39 -

7.68 (6H, m), 7.78 - 7.85 (3H, m), 8.25
(1H, d, J=13), 8.62 (1H, m).
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(CDCL,) & 1.72 (4H, broad 1), 2.50 (4H,
broad 1), 3.49 {2H, s}, 3.96 {4H, s), 6.21
(1H, d, J=13), 7.22 - 7.35 (4H, m), 7.51
- 7.68 (2H, m), 7.77 - 7.84 (2H, m), 7.90
-7.94 (1H, m), 8.03 (1H, d, J=13), 8.64 |
(1H, m). |

Ci

(CDClLy) 6 1.47 - 1.61 (1H, m), 1.73 -
2.10 (12 H, m), 2.50 - 2.60 (3H, m), 2.77
- 2.88 (1H, m), 3.43 (2H, s), 6.70 (1H,
d, J=13), 7.18 - 7.33 (4H, m), 7.60 -

1761 (@4, m), 7.74-783'(2H, m), 780 - ||

7.96 (1H, m); 8.01 (1H, d; J=13), 8.67
(1H, m). '

Ci

CN H -] (CDCL) 66562 (iH, d, J=13),7.38 -
7.86 (9H, m), 8.27 (1H, d, J=13), 'ga.ao
(1H, 5), 8.61 (1H, m).
14 CH, | CN H (CDCl,) § 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 (iH, d,

J=13), 8.70 (1H, m).
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(CDCI,) & 2.38 (3H, 5), 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 - 7.68
(2H, m), 8.812H, s), 8.11 (1H, d, J=10),
8.31 (1H; J=6), 8.70 (1H, m).

(CDCI,/DMSO-d,) & 6.34 (1H, d, J=10),
6.55 - 6.68 (2H, m), 6.91 - 7.02 (2H, m),
7.32 - 7.39 (2H, m), 7.61 - 7.79 (3H, m),
8.00 (1H, d, J=10), 8.41 (1H, m).

(CDCl,) & 2.39 (3H, <), 6.45 (1H, d,
J=10), 7.37 - 743 (3H, m), 749 - 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). '

(CDCl,) & 2.38 (3H, 5), 6.37 (1H, d,
J=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).
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Flalu| #® | H |(DC,é684(H,d,
- S | u=ts), 7.06 - 7.14 (1H,
m), 7.19 - 7.61 (7H, m),
7.70 - 7.78 (1H, m), 7.84
-7.88 (1H, m), 7.91 (1H,
d, J=15), 8.42 (1H, m).

Hle|H| H H | (cpoy) s6.8979 (1H, d,
J=15), 7.21 - 7.82 (10H,
m), 8.0179 (1H, d,
J=15), 8.32 (1H d,
J=7)8.48 {1H, d, J=6).
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:.(CD'.C'I,) & 2.04 (3H, s),

6.79 (1H, d, J=15), 7.02

- 7.20 (3H, m), 7.24 -7.38
| (3H, m), 7.46 - 7.56 (1H,
'm), 7.64 (2H, s), 7.88
“(1H, d, J=18), 8.16 (1H,

' m), 8.38 (1H, m).

22

Cl

CH,

(CDCI, /DMSO-d,) & 2.35 |
(3H, s), 6.76 (1H, d, ;
'J=15), 6.97 - 7.19 (3H, " |

m), 7.41 - 7.58 (5H, m),

| 7.71-7.73 (2H, m), 7.89
TR, ¢, J=15), 8.21 (14,
1 d, J=7). '

23

Cl

CH,

| (CDCl,) 6 2.10 (3H, s),
2.43 (3H, s), 6.82 (1H, d,
' J=15), 7.01 - 7.08 (2H,
- m), 7.18 - 7.21 (1H, m),
| 7.39 - 7.51 4H, m), 7.71
(2H, s), 7.96 (1H, d,

' J=15), 8.26 (1H, s).

24

Cl

(CDCl,) 6 3.14 - 3.42

| (24, m), 3.56 - 3.69 (1H,

' m), 3.80 - 3.92 (1H, m),

7.50 - 7.66 (4H, m), 7.72 |

-7.84 (2H, m), 7,87 -
8.00 (2H, m), 8.09 (1H,

d, J=6), 8.32 (1H, t,
J=6), 8.55 (1H, d, J=6).
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CHO

(CDCI,) 6 7.05 (1H, d,
| J=18), 7.41 - 7.44 (1H,
m), 7.49 - 7.57 (4H, m),

7.65 - 7.67 (1H, m), 7.81
- 7.85 (2H, m), 7.94 -
7.97 (1H, m), 8.01 (1H,
d, J=15), 8.05 - 8.14
(1H, m), 9.84 (1H, s).

| 26 F

Cl

r

of

| (cDCL,) & 2.67 (3H, 8),

4.29 (2H, ABq, J=15,
23), 6.26 (2H, s (maleic

acid)). 692 (1H, d,
-1 J=18), 7.23 - 7.26 (@H,

m), 7.31 - 7.33 (1H, m),
7.42 -7.44 (1H, m), 7.49
-7.67 (3H, m), 7.63 -
7.65 (1H, m), 7.72 - 7.76
(1H, m), 7.82 - 7.84 (1H,
m), 7.90 (1H, d,
J=165),7.92 - 7.96 (1H,
m).
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NQ

/;\CH:;

0" CH,4

(CDCl,) & 2.03 (3H, 5)*,
2.07 (3H, s)*, 2.86 (3H,
s)*, 2.92 (3H, s)*, 4.44
(2H, Abqg, J=15, 18)*,

452 (2H, ABq, J=15,

18)*, 6.91 - 6.96 (1H, m), |

| 7.14-7.26 (2H, m), 7.39

-7.42 (1H, m), 7.48 -

7.67 {5H, m), 7.76 - 7.83
(1H, m), 7.91 - 7.95 (2H,
m). *: This compound
appears as rotational
isomers around the

amide carbonyl causing
doubling of the acetyl
methyl, the N-methyl and ||

| the AB quartet of the

methylene group. The
relative populations at
22°C are about 65 : 35.
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(CDCl)) 6 1.23 (6H,t, |
J=7), 3.01 (2H, broad s), |

-3.09 (2H, broad s), 4.22

(2H, d of d, J=14,17), |
6.26 (2H, s), 6.88 (1H, d, |
J=15), 7.36-7.41 (3H,

| m), 7.47-7.56 (3H, m),
| 762765 (1H, m),
| 7.74-7.83 (2H, m), 7.94

(1H, d, J=15), 7.95(1H,
m).

c -

{CDCl,) 6 1.38 (6H,

- | broad s), 3.03 Et2 (4H,
| broad s), 4.31 @H,
broad s), 6.97 (1H, d,

J=16), 7.40 - 7.67 (6H,

‘m), 7.80 - 7.94 (2H, m),

7.94 - 7.96 (1H, m), 8.26
(1H, broad s), 8.40-(1H,
d, J=186).

30 F

Ci

CN

(CDCl,) & 6.97 (1H, d,
J=18), 7.38 7.41 (1H,

m), 7.47 - 7.68 (5H, m), |
7.65-7.67 (1H, m), 7.77 |
- 7.83 {2H, m), 7.90 -

7.96 (2H, m).
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NMR

(CDCL,) 6 7.05 (1H, d,
J=13), 7.15 - 7.19 (1H,
m), 7.28 - 7.38 (4H, m),
7.46 - 7.58 (3H, m), 7.79
-7.82 (2H, m), 7.98 (1H,
d, J=13), 8.31 (1H, d,
J=6), 8,50 (1H, m).

-7.84 (2H, m), 7.93 (1H, |

(CDCI,) & 6.87 (1H, d,
J=13), 7.15 - 7.21 (1H,
m), 7.29 - 7.32 (1H, m),
7.39 - 7.66 (5H, m), 7.79

d, J=6), 7.96
(1H, d, J=13), 8.50 (1H,
m).

cl |

Br

(CDCl,) 6 6.90 (1H, d,
J=18), 7.17 - 7.34 (3H,
m), 7.49 - 7.58 (1H, m),
7.62 -7.72 (2H, m), 7.79
-7.85 (2H, m), 7.91 -
7.94 (1H, m), 7.98

(1H, d, J=13), 8.53 (1H,
m).
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(CDCI,) 6 1.35 (6H,
broad t), 3.01

(4H, broad q), 4.30 (2H,
broad s), 7.03 (1H, d,
J=13), 7.56 - 7.71 (6H,
m). 7.85 - 7.99 (3H, m),
8.32 (1H, d, J=6), 8.76
(1H, d, J=86), 8.94 (1H,
d, J=13).

-
CH,

|
N—(CHaCHy )

; 5.0..,;-.033.} '- : .'

{CDC},) & 7.90-8.00(m,

2H), 7.81 (m, 1H),

7.26-7.68 (m, 5H), 7.40-

1:7.44 (m, 1H), 7.20 {m,

2H), 6.86 (d, 1H), 4.61
(s, 2H), 3.30 (q, 2H),
2.09 (s, 3H), 1.10 {t, 3H).

(CDCL,) & 7.90-8.00 (m,
2H), 7.80-7.86 (dd, 1H),
7.62-7.75 {m, 2H), 7.48-
7.60 (m, 3H), 7.35-7.45
(m, 2H), 7.25 (m, 1H),
6.80 (d, 1H), 5.35-5.45
(d, 2H).
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NM - 7

. (CDCIy) & 7.86-7.87 (dd,
1H), 7.66-7.69 (dd, 1H),
7.56-7.58 (m, 1H),
 7.38-7.52 (m, 4H), 7.28
1 (m, 1H), 7.13(d, 1H),
.7.01 (d, 1H), 3.63 (s,

2H), 3.28 (m, 2H), 2.78

= | (m, 2H), 2.46 (b, 4H),
.1.72 (b, 4H).

| 38| F.

Cl

(CDCl,) & 7.80-7.96 (m,
'2H), 7.78-7.82 (dd, 1H),
| 7.67-7.64 (m, 21),

* 17.46:7.54 (m, 3H), 7.

- 37-7.41 (m, 1H),

7.15-7.24(m, 2H),
6.88-6.92 (d, 1H), 3.68

(s, 2H), 3.47-3.49 (m, ,’
2H), 2.63 (t, 2H), 2.53 (q,

| 2H), 0.99 (¢, 3H).

as | F

Ci

(CDCl) 6 7.91-7.96(m,
“2H), 7.80-7.83 (dd, 1H),
7.71-7.75 (¢, 1H),

7.62-7.65 (m, 1H),

.7.49:7.56 {m, 3H), 7.43

(m, 1H), 7.27-7.30 {m,

“2H), 6.82-6.86(d,1H),
-6.23 (s, 2H), 4.254.26
“{m, 2H), 3.25-3.32 (m,

1H), 1.30 (m, 6H).
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NMR

.(CDC,) & 7.90-7.97(m,

2H), 7.80 (m, 1H),
7.40-7.64 (m, 5H), 7.36-
7.42(m, 1H), 7.25 (m,
1H), 7.14 (d, 1H), B
6.87-6.81 (d,1H), 3.83 (d, }
1H), 3.53 (d, 1H), 2.69
(m, 1H), 2.00-2.34 (m,
2H), 1.2-1.8 (m, 6H),

1.05 (d, 3H).

41| F

Cl

r T
n

(CDCl,) & 7.82-7.96(m,
2H), 7.80 (m, 1H),

-7.70-7.80 (m, 1H),

7.62-7.70 {m, 1H), - -
7.48-7.60 (m, 3H), 7.40
(m, 1H), 7. 24-7.31 (m,

2H), 6.87 (d, 1H), 6.24

(s, 2H), 428 (d, 2H), |
3.03 (b, 2H), 1.28 (t, 3H). |

42 F

@

(CDC,) & 7.92-7.98(m,
2H), 7.76-7.81 (dd, 1H),
7.6-7.65 (m, 2H),

7.48-7.54 (m, 3H),

7.38-7.40 (m, 1H), 7.33

(d, 1H), 7.18 (m, 1H),

6.84 (d, 1H), 4.49 (s,

2H), 3.60 (q, 2H), 1.23 (t, |

3H).
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| 7.20.7.30 (m, 2H),
| 6.90(d, 1H), 6.36 (b, 2H), |
1 5.80 (b, 2H), 4.38 (b,

(CDCl,) & 7.70-7.90(m, -
4H), 7.30-7.70 (m, 6H),

2H), 3.90-4.30 (m, 4H).

| (coct,) & 7.88-7.97(m,

| 2H), 7.79 (m, 1H),

| 7.40-7.62 (m, H), 7.36-

1 7.40(m, 1H), 7.24 (m,

1 tH), 7.14 (@, 1H), |

' '6.82-6.86 (d.1H), 3:52 (s, |

- | 2H), 2.80 {m, 2H), 1.97

| (m, 2r), 1.58 (m, 2H),
1,24 (m, 2H), 0.92 (d,

| 3H).

| 7.84-7.87 (ad, 1H), 7.65
|.(d, 1H), 7.43-7.52 (m,
| 4H), 7.20 (d, 1H),
7.01-7.09 (dd, 2H),

| 6.80-6.84 (d,1H), 243 (s, |
- 1 3H), 2.11 (s, 3H).

(CDCl,) & 8.43 (d, 1H),
7.95-8.00 (d, 1H),
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i 46 | Br

(CDCly) & 8.30-8.42 (m,

2H), 7.88-7.94 (d, 1H),
7.78-8.1 (dd, 1H),
7.50-7.80 (m,, 2H),
7.43-7.52 (m, 3H),
7.20-7.24 (d, 1H),
7.06-7.16 (m,, 2H),

' 6.80-6.84 (d,1H), 2.05 (s,
8H).

'3H), 7.30-7.40{m; 4H),
{718 (m, 1H), 7.04 (d,

1H).

Ci

CH,

(CDC!,) & 7.90-8.00(m,
2H), 7.80 (dd, 1H), 7.65
(m, 1H}, 7.55 (m, 4H),
7.40 (m, 1H), 7.10 (d,
1H), 7.05 (dd, 1H), 6.85
(d,1H), 2.42 (s, 3H).

CH,

Ci

(CDCL,) & 8.50(m, 1H),
8:20 (d, 1H), 7.95 (d,
1H), 7.72 (d, 1H), 7.62
(m, 3H), 7.50 (m, 2H),
7:38 (m, 1H), 7.30 (d.
$H),7.15  dd,1H),
6.90 (d, 1H), 2.50(s, 3H).

(CDCl,) & 8.48 (d, 1H),
7.90-8.00 (m, 2H), 7.80
| (dd, 1H), 7.45-7.70 (m,
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(CDC,) & 7.90-8.00(m,

CH,
| 2H), 7.75 (m, 1H),
CH/3N\CH3 7.48-7.65 (m, 5H), 7.40
(m, 1H), 7.25.(d, 1H), |
7.18 (d, 1H), 6.88 (d,1H), |
2.42 (s, 3H). |
F | F CH, (CDCl,) & 7.90-8.00(m,
.| 2H), 7.80 (dd, 1H),
7.45-7.60(m, 3H),
7.30-7.40 (m, 3H), 7.12
(d, 1H), 7.05(d, 1H), 6.96
N - | (M), 2.45 (s, 3H).
F |l a Tn. (CDCly) 5 7.90-8.00(m, _ |
| 2H), 7.80 (dd, tH),
c“3—zH 7.45-7.65 {m, &H), 7.38
(':H: (CH2)2 (m, 1H), 7.30 (d,
N—CH, 1H), 7.15 (d, 1H), NMe2
CH, '6.85 (d,1H), 3.58 (s, 2H),
2.48 (m, 2H), 2.42 (m,
3H), 2.21 (s, 3H), 2.20
(s, 6H).
F |l Cl i (CDCl,) & 7.90-8.00(m,
| ?Ha 2H), 7.85 (m, 2H),
OH 7.40-7.70 (m, 5H), 7.20

(m, 1H), 7. 10(d, 1H),
6.95 (d, 1H), 4.68 (d,
2H).
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(CDCl,) & 7.90-8.00{m,
2H), 7.80 (dd, 1H), 7.65
(m, 2H), 7.55 (m, 4H),
7.42(m, 1H), 7.24 (m,
1H), 6.80 (d, 1H), 6.10
(s, 2H), 2.15 (s, 3H).

Br

(CDCLy) 6 9.35 (s, 1H),
7.90-8.07(m, 2H), 7.82

1 (m, aH), 7.40-7.62 (m,
5H), 7.05 (dd, 1H).

Br

{.(cDCl) ( 7.90-8.00(m,
2H), 7.80-7.90 {m, 2H),

7.30-7.65 (m, 6H), 7.15

(d, 1H), 6.85 {d, 1H), |
3.65(s, 2H), 2.52 (q, 4H), |
1.04 (t, 6H).

ss| F
86| F
57| H

Br

(CDCl,) & 8.32 (d, 1H),
7.98 (d, 1H), 7.80 (m,

3H), 7.44-7.60 {m, 3H),
7.36-7.42 (m, 3H), 7.33
(d, 1H), 7.17(d, 1H), 6.88
(d, 1H), 3.69(s, 2H), 2.57
(q, 4H), 1.04(t, 3H).
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(CDCl,) 6 7.90-8.00(m,
2H), 7.80 (m, 2H), 7.65
(m, 1H)}, 7.48-7.60 (m,

| 2H), 7.38-7.48(m, 2H), |

6.86 (d, 1H), 5.08 (s,
2H), 2.16 (s, 3H).

68 | F

CL

(CDCL,) & 7.90-8.00(m,
2H}, 7.78 (m, 1H),
7.60-7.68 (m, 2H),
7.44-7.56 (m, 3H), 7.

.36-7.42 (m, 1H), 7.30 (d, |

1H0, 7.18 (d, 1H), 6.84 |
(d, 1H), 4.42 (s, 2H),
3.40 (s, 3H).

60| F

CL

(CDCl,) & 7.90-8.00(m,
2H), 7.78 (m, 1H),
7.60-7.74 {m, 2H),
7.46-7.58 (m, 3H),

7.40(m, 1H), 7.24 (m,

2H), 6.80 (d, 1H), 6.26

(s, 2H), 5.21 {s, 2H),

3.99 (s, 2H), 3.33-338 |
(q; 4H), 1.33-1.36 {t, 6H). |
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(CDCl,) & 7.90-8.00(m,
2H), 7.85 (m, 2H),
7.40-7.70 (m, 5H), 7.23
{m, 1H), 7. 07(d, 1H),
6.90 (d, 1H), 4.63 (d,
2H), 3.62 (b, 1H).

(CDCl,) & 7.83-7.94(m,
2H), 7.80 (m, 1H),
7.70-7.74(m, 1H),
7.61-7.64 (m, 1H),
1 7.41-7.56 {m, 3H),
7.40-7.42 (m, 1H),

7.30-7.32 (m, 2H),
6.85-6.89 (d, 1H), 6.22
(s, 2H), 4.24 (s, 2H),
3.56 (b, 2H), 2.99 (b,
2H), 2.01 (b, 4H).

10

15 |
NMR: (CDCl,) 6 2.44 (3H,s), 6.83 (1H, D, J=13), 7.04 (1H, d, J=10), 7.13 (IH, 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). -
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MPLE 64
N N’O

NMR: (CDCl,) & 2.09 (3H, s), 6.45 (1H, d, J=16), 7.03 - 7.18 (3H, m), 7.31 -
7.40 (2H, m), 7.75 (2H, ), 8.14 (1H, d, J=15), 8.22 - 8.71 (3H, m).

- EXAMPLE 65
Cl
0
F
NMR: (CDCI,) (2.05 (3H, 5), 4.95 (2H, s), 6.12 (1H, d, J=15), 6.40 {1H, s), 6.50

(1H, s), 7.35 - 7.37 (1H, m), 7.47 - 7.55 (3H, m), 7.63 - 7.65 (1H, m), 7.72
- 7.75 (2H, m), 7.89 - 7.92 (1H, m).
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EXAMPLE 66

{CDCl,) (7.10 - 7.12 {1H, m), 7.18 (1H, d, J=15). 7.38 - 7.40 (1H, m),
7.48 - 7.55 (3H, m), 7.63 - 7.66 (1H, m), 7.81 - 7.84 (1H, m), 7.92 - 7.97 '
{2H, m), 8.864 (2H, s).

(CDCL,) (7.98 (dd, 1H), 7.85 (m, 1H), 7.50-7.70 (m, 6H), 7.12 (d, 1H),
7.05 (d, 1H), 6.00(d, 1H), 6.15 (d, 1H), 2.46 (s, 3H).
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. EXAMPLE 68

NMR: . (CDCI,){(7.90 (dd, 1H), 7.70 (dd, 1H), 7.60(m, 1H), 7.40-7.55 (m, 4H),
~ 7.20-7.35(m, 2H), 7.00 (d, 1H), 3.65 (s, 2H), 3.25 (m, 2H), 2.75 (m, 2H),
- 255 (q-4H), 1.00 {t, 6H).

NMR: (CDCl,) & 2.92 (1H, m), 3.10 (2H, m), 3.42 (1H, m), 6.80 - 6.88 (1H, m),
6.99 - 7.06 (1H, m), 7.12 - 7.20 (2H, m), 7.34 - 7.42 (1H, m), 7.56 - 7.72
(4H, m), 7.88 - 7.96 (1H, m), 8.56 (1H, m).
| EXAMPLE 70

guinazolin-4-oge mesylat
Anhydrous zin¢’ chlonde (2.7 g, 20 mmol) was fused with a nitrogen purge in a
round bottom flask with an open flame. The reaction vessel was aliowed to retumn to
),'at which time dioxane (150 mL) was then added. To this mixture
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was added 6-fluoro--2-methyl-3-(2-methyl-pyridin-3-yl)-3H-quinazolin-4-one (2.6 g, 10 -
mmol), acetic anhydride (2.8 mL, 30 mmol), and 2-methylthiazole-4-carboxaldehyde (3.7
g, 30 mmol). The reaction was refluxed 2 hours, cooled to ambient temperature, and
diluted with water. Sodium carbonate was added until the mixture was basic. The
mixture was'repeatedly extracted with chloroform. The combined chioroform iayer was
washed with water and brine and finally dried over sodium suifate and concentrated to
leave a dark residue. This residue treated with methanol and concentrated (effectively
azeotroping residual chioroform from the residue) and this process was repeated to _
leave a brown solid. The solid was triturated with ether (twice), filtered and dried to _
afford 3.1 g (82%) of 6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyl-thiazol-4-y})-vinyl)- .
3H-quinazolin4-one as tan solid.

Melting point: 223-224°C; NMR 4 8.70 {dd, J = 1.5, 5 Hz, 1 H), 7.80 (dd partially
obscured, J = 3 Hz, 1 H), 7.89 (d, J = 15 Hz, 1 H), 7.78 (dd, J = 5, S Hz, 1 H), 7.54
{m, 2 H), 7.39 (dd, J = 5,8 Hz, 1 H), 7.23 (s, 1 H), 6.57 (d, J = 15 Hz, 1 H), 2.61 (s,
3 H), 2.36 (s, 3 H). Analysis calculated for C,gH,;FN,05¢0.5 H,0: C, 62.06; H, 4.13;

A sample was taken up in ethyl acetate and treated with 1N methanesulfonlc
acid in ethyl acetate to form the mesylate salt. The precipitate was collected, rinsed
with ethyl acetate and dried to afford 6-fluoro-3-(2-methyi-pyridin-3-yl)-2-[2-(2-methyl-
thiazol-4-yl)-vinyl}-3H-quinazolin-4-one mesylate as a light yeliow solid.

Melting point: 230-231°C; NMR (methanol,,) § 8.01 (dd, J = 1.2, 5.8 Hz, 1 H),

| 8.65 (dd, J = 1.3, 8.2 Hz, 1 H), 8.15 (dd, J = 6.9, 8.2 Hz, 1 H), 8.00 (d, J = 16 Hz, 1

H), 7.88 (sym m, 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,;FN,OSeCH,SO,H ' 0.75 H,0: C,
51.69; H, 4.20; N, 11.48. Found: C, 61.80; H, 4.18; N, 11.35.

EXAMPLE 71
6-FLUOHO-2-[2-{2-METHYL-THIAZOL-4-YL)-VINYL]-a-(z-METHYL-PHENYL)-
3H-QUINAZOLIN-4-ONE
Anhydrous zinc chloride (0.136 g, 1.0 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 (10 mL) was added. To this mixture was added
6-ﬂuoro--2-methyl-3—(2-methy|—phenyI)-3H-qu!nazolin-4-one {0.134. g, 0.5 mmol), acstic
anhydride (0.141 mL, 1.5 mmol), and 2-methyithiazole-4-carboxaldehyde {(0.191 g, 1.5
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mmol). The reaction was refluxed 3. 5 h, cooled to ambsent temperature, and diluted
with water. The mixture was repeatedly extracted wlth chloroform The combined
chioroform layer was washed with water and brine and finally dried over sodium sulfate
and concentrated to leave a dark residue. Thns residue was triturated with ether, filtered -
and dried to afford 0.04 g (21%) of 6-ﬂuoro-2-[2o(2-methyl-ﬂuazol-4-yl)-vinyl]—3-(2-methyl
phenyl)-3H-qumazolin-4~one as tan solid. _
Meiting point: 211-212°C; NMR ¢ 7.91 (dd J =3, 83 Hz, 1H), 787 (d,J =
16 Hz, 1 H), 7.75 (dd, J = 5, 9 Hz, 1 H), 7.49 (dt, J =3, st 1 H), 7.42 (symm, 3 H),
6.61 (d, J = 15 Hz, 1 H), 2.60 (s, 3H),209(s,3H)

EXAMPLE Z

H-QUINAZOL!NJ-ONE :
Anhydrous zinc chioride (0 133 g, 0.98 mmol) was fused with a nitrogen purge
in a round bottom flask with an open flame. The reacﬂqn. vessel was allowed to return

. to ambient tempeiatuté-; then dioxane. (7 mL) was addad To this mixture was added

3-(2rchloro-phgnyl)‘-s-ﬂ_u.oro-2-methy|-3H-quir;azolinsf_4-ogj§5'_(0.14 g.. 0,49 mmol), acetic
anhydride (0.138 mL, 1.46 mmol), and 2-methylthiazole-4-carboxaldehyde (0.185g, 1.46
mmol in 4 mL of dioxane). The reaction was refluxed 4 hours, cooled to ambient
temperature, and diluted with water. The mixture was repeatedly extracted with
_chiorotorm. The combined chiocroform layer was washed with water and brine and
finally dried over sodium sulfate and concentrated to leave a dark residue. This residue
was triturated with ether, filtered and dried to afford 0.16 g (57%) of 3-(2-chioro-phenyl)-
6-ﬂuoro-2-[2-(2-methyl—thiazoM—yl)—vinyl]-3H-quinazo|§n-4¢bn_e as tan solid.
Meiting point: 231-232°C; NMR & 7.87-7.84 (m, 2 H), 7.80 (dd, J = 4.8, 9 Hz,
1 H), 7.63-7.61 {m, 1 H), 7.52-7.47 (m, 3 H), 7.38-7.35 (m, 1 H), 7.20 (s, 1 H), 6.60 (d,
J = 16 Hz, 1 H), 2.60 (s, 3 H). Analysis calculated for C,H,,CIFN,0S: C, 60.45; H,
3.27; N, 10.58. Found: C, 69.68; H, 3.17; N, 10.44.

FLUORO-PHENYL)-:«IH—QUINAZOLINA-ONE

Anhydrous zinc chloride (0. 106 g, 0.78 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 (6 mL) was added. To this mixture was added
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8-fluoro-3-(2-fluoro-phenyl)-2-methyl-3H-quinazolin-4-one (0.108 g, 0.39 mmol), acetic
anhydride (0.111 mL, 1.18mmol), and2-dimethylaminomethyithiazole-4-carboxaldehyde

- (0.280 g, 1.18 mmol in-4 mL of dioxane). The reaction was refiuxed 4 d, cooled to

ambient temperature, and diluted with water. Sodium carbonate was added until the
mixture was basic. The mixmre was repeatedly exﬁuct_ed with chloroform. The
combined chioroform !ay'iérfwas washed with aqueous bisulfite, water and brine and
finally dried over sodium sulfate and-concentrated to leave a dark residue. This residue
was triturated with ether, filtered and dried to afford 0.051 g (31%) of 2-{2-(2-
dlmethylamlnomeﬂwyl-thiazol-tl-yl)-vmyl]-G-ﬂuoro-3-(2-ﬂuoro-phenyl)-3H-qutnazohn-4-ona
as tan solid. : - :

Melting point: 163-165°C; NMR & 7.90 (dd J= a 85Hz, 1H),7.88(d,J=
s15 Hz, 1 H), 7.76 (dd, J"T 5,9Hz, 1 H),7.63 (m, 2H),7.33(m, 4 H),6.74 (d, J = 15
Hz, 1 H), 2.48 (br s, 6 H), 1.68 (br s, 3 H). Analysis calculated for C,;H;sF,N,S+0.75
H,O: C, 60.34; H, 446 N 12.80. Found: C, 60.37; H, 4.38; N, 12.39.

H-oumg,ouu-_g-__oﬁé* o

Anhydrous zinc. chloride (0.180 g, 1.1 mmol) was fused with a nitrogen purge
in a round bottom flask With an open flame. The reaction vessel was allowed to retum |
to ambient temperatufé; than dioxane (6 mL) was added. To this mixture was added
3-(2-bromo-phenyl)-6-flucro-2-methyl-3H-quinazolin-4-one (0.182 g, 0.65 mmol), acstic
anhydride (0.166 mL, 1.85 mmol), and 2-methyithiazole-4-carboxaldehyde (0.209g, 1.65
mmol in 3 mL of dioxane). | - The reaction was refluxed 3 h, cooled to ambient
temperature, and dnluted wuth water. The mixture was repeatedly extracted with
chioroform. The combmed chioroform layer was washed with water and brine and
finally dried over magnqs_lqm sulfate and concentrated to leave a dark residue. This
residue was triturated with ether, filtered and dried to afford 0.116 g (52%) of 3-(2-
bromo-phenyl)-B—ﬂuord—é-[2-(2-_methyl-thlazoM-yl)-vlnyI]-aH-quinazolin-4-one as tan
solid. : ._

Melting point: 233-234°C; NMR & 7.86-7.90 (m, 1 H), 7.90 (d, J = 15 Hz, 1H),
7.77-7.76 (m, 2 H), 7.65-7.63 (m, 2 H), 7.46-7.38 (m, éH). 7.21 (s, 1 H),660(d,J=
15 Hz, 1 H), 2.61 (s, 3 H) Analysm caiculated for C,,,H,,BrFN,OSOO 5 H,0: C, 83. 22

" H, 3.10; N, 9.31. Found C 5307 H, 2.93; N, 9.25.
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Anhydrous zinc chloride (0.136 g, 1.0 mmol) was fused with a nitrogen purge
in & round bottom flask with an open flame. The reaction vessel was allowed to return
to ambient temperature, then dioxane (10 mL) was added. To this mixture was added
3-(2-chloro‘phenyl)-2-methyl-3H-qulﬁazolln-4-o’ne (0.136g, 0.60mmol), aceticanhydride |
{(0.141 mL, 1.5 mmol), and Zmethynhiazole%arboxaldehyde (0.191 g, 1.5 mmol). The
reaction was refluxed 3 h, cooled to ambient temperature, and diluted with water. The
mixture was repeatedly extracted with chioroform. The combined chioroform layer was
washed with water and brine and ﬁnally dried over sodium sulfate aﬁd concentrated to
leave a waxy tan solid. Thls residue was triturated with ethar, filtered and dried to afford -
0.139 g {(73%) of 3- 2-ch|oro-phenyl)-2-[2-(2-methyl-thiazoM-yl)-vmyI]-3H-qumazolin-4-
one as tan solid _

.- Melting point: 219-221 °C; NMR 68 30 (d J=78 Hz 1H), 791 (d,J = 15 Hz,

1 H), 7.78 {m, 2 H), 7.63 (m, 1.H), 748(m. 3 H), 7.38 (m, 1 H), 7.21 (s, 1 H), 6.63 (d, |
J = 16 Hz, 1 H), 261 (s, 3 H). Analysns “celoulated for C,oH,,CIN;0S0.5 H,0: C,
61.85; H, 387 N, 1082 Found: C, 61.83; H, 3.75; N, 10.55.

" EXAMPLE 76-94

The compounds in Table 2 were made by essentially the same procedures as
exemplified by Examples 70 through 75.

. R3 . Ri
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Physical D

ta' )

2-methylthiazol-4-yi

2-methylphenyl

mp 211-212°C NMR & 7.91 (dd, J = |
3, 8.3 Hz, 1 H), 7.87 {d, J = 15 Hz,
1 H), 7.76 (dd, J = 5, 9 Hz, 1 H),

|749 (@, J = 3, 8 Hz, 1 H), 742

(symm, 3H), 6.61(d, J = 15 Hz, 1|
H), 2.60 (s, 3 H), 2.09 (s, 3 H). ’

2-methyithiazok4-y!

2—ﬂuot6bhenyl

mp 228-229°C NMR § 7.91 {(dd, J =
|8, 87 Hz, 1 H), 7.87 (d, J = 14.7

Hz, 1 H), 7.75 (dd, J = 5, 9 Hz, 1
H), 7.51 (symm, 2 H), 733 (m, 3
H). 7.21(s, 1 H), 673 (d, J = 147

|Hz 11,281 5.3 1),

78

2-methyithiazol 4yl

2-methyiphenyl

mp 195-196°C NMR 6 8.25 (t, J =
1.4 Hz,"t H), 7.9 {d, J = 15 Hz, 1
H), 7.71.(s, 1 H), 7.70 (s, 1 H), 7.43
(sym m, 3 H), 7.20 (m, 2 H), 6.62
(d, J = 18 Hz, 1 H), 261 (s, 3 H),
2.10 (s, 3 H).

79

2-dimethylamino-
maethylthiazol-4-yl

2-chlorophenyl

mp 190-192°C NMR & 7.91 (m, 1
H), 7.89.(d, J = 15 Hz, 1 H), 7.77
(dd, J = 5, 9 Hz, 1 H), 7.62 (m, 1
H), 7.50 (m, 3 H), 7.37 (m, 2 H),
6.69 (d,J = 15 Hz, 1 H), 3.76 (br s,
2 H), 2:38 (br s, 6 H).
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12-dimethylamino-

methyithiazol-4-yi

2-chloropyrid-6-yi

NMR 6 8.68 (br d, J = 4.3 Hz, 1 H),
7.92 (m, 2 H), 7.78 (m, 2 H), 7.54 |
(m, 3 H), 6.58 (d, J = 1.7 Hz, 1 H),

4.34 (brs, 2 H), 274 (brs, 6 H). |

I 81

2-dimethylamino-
methylthiazol-4-yi

2-methylpyrid-3-yl

1H), 655 (d, J = 15 Hz, 1 H), 3.70

NMR & 8.67 (d, J = 4.7 Hz, 1 H), |
7.80 (d, J = 15 Hz, 1 H), 7.89 (m, 1|
H), 7.76 (dd, J = 6, 9 Hz, 1 H), 7.51 |
(m, 2 H), 7.36 (m, 1 H), 7.34 (s, 1

(s, 2 H), 2.34 (s, 9 H).

| 82

2-methyloxazol4-yl

2-chioropheny!

H), 7.74 (dd, J = 4.8, 9 Hz, 1 H),

lm, 1 H), 844 (d, J = 15 Hz, 1 H), |

mp 237°C NMR 6 7.90 (dd, J = 3, |
83Hz, 1 H), 778 (d, J = 16 Hz, 1|

7.62 (m, 2 H), 7.50 (m, 3 H), 7.36

2.38 {s, 3 H). :
Anélysis calculated .for
C,oH,;CIFN,O, © 025 H,0: C,|
62.26; H, 3.50; N, 10.89. Found:
C, 61.94; H, 3.46; N, 10.74.

2-methyloxazol-4-y!

2-methylpyrid-3-yi

mp 223°C NMR 6 8.69 (d, J = 3.5]
Hz, 1 H), 7.89 (dd, J = 3, 8.3 Hz, 1 |
H), 779 (d, J = 15 Hz, 1 H), 7.76
(dd, J = 5, 9 Hz, 1 H), 7.64 (s, 1 H), }
7.83 (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).




WO 97/43276

-58-

PCT/IB97/00134 _

2-méthyloxazbl-4-yl

T 2-ﬂqoro;§henyl

H), 667 (d, J = 15 Hz, 1 H), 2.38

mp 232-233°C NMR § 7.90 (dd, J = |
3,82Hz, 1 H),7.81 (d, J = 15 Hz,
1 H), 777 (m, 1 H), 7.65 (s, 1H), |
7.67-7.47 (m, 2 H), 7.37-7.24 (m, 3|

(s. 3H).

| 85

thiezol-2-yl

2-chlor9phenyl

mp 219-220°C NMR & 8.13-8.08 (d,

8.3 Hz, 1 H), 7.84-7.79 (m, 2 H), |

.| CrsHyCIFN,0S: C, 59.53; H, 2.87;

© |29 N091.

J = 15 Hz, 1 H), 7.93 (dd, J = 3, |

7.67-7.64 (m, 1 H), 7.57-7.48 (m, 3 |
H), 7.40-7.35 (m, 2 H), 6.68 (d, J = |
16 Hz, 1 H). Analysis calculated for |

N, 1097. Found: C, 59.33; H, |

86

4-methyithiazol-2-yl

2-chlorophenyl

Hz, 1 H), 7.66-7.62 (m, 1 H), 7.54- |
7.49 (m, 3 H), 7.38-7.36 (m, 1 H), |
6.88 (s,1 H), 657 (d, J = 15 Hz, 1 |
H), 2.40 (s, 3 H). |
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87

4,5-dimethyithiazol-2-yl

2-chlorophenyl

mp 218-220°CNMR § 7.97 (d, J =

16 Hz, 1 H), 7.91 (dd, J = 3, 8.3 Hz, |

1 H), 775 (dd, J = 5, 9 Hz, 1 H), |
7.62 (m, 1 H), 7.50 (m, 3 H), 7.36 |
(m, 1 H), 742 (d, J = 15 Hz, 1 H), |
2.32 (s, 3H),2.28 (s, 3 H).

Analysis calculated for
C,,H,;CIFN;0S¢0.5 H,0: C, §9.93;
H, 3.83; N, 9.98. Found: C, 59.82; |
H, 3.56; N, 9.60. | |

88

thiezol-2-yl

2-bromophenyl -

‘|Analysis calculated for

N, 9.76.

mp 236°C NMR 6 8.10 (d, J = 15|
Hz, 1H), 794 (dd, J = 3,83 Hz, 1|
H), 7.83-7.78 (m, 3 H), 7.58-7.34 (m,

5H),686(d, J<15Hz, 1H). |

C,oH\,BrFN,OS: C, 53.28; H, 2.57; |
N, 9.82. Found; C, 53.06; H, 2.37; |
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89 |F | 4-methyhthiazol-2-y}

2-b[om§phenyl

116Hz, 1 H), 7.92 (dd, J = 2.5, 8 Hz, |

mp 205°C NMR & 8.03 (3, J =

1 H), 7.817.76 (m, 2 H), 7.56-7.48 |
(m, 2H), 743, J =77 Hz, 1 H), |
737 (d, J'= 7.6 Hz, 1 H), 6.87 (s, 1

N963

90 |F | 4-methyithiazol2-yl

2-methyiphenyl .

mp"198-199-°C NMR ¢ 8.02 (d, J =

|15 Hz, 1H) 7.92 (dd, J = 3, 8.5 Hz,

1 H), 777(dd J=589H, tH),
7.63-7.23 (m, 4 H), 717 (d, J = 7.6

|Hz, 1 H), 6.86 (s, 1 H), 6.56 (d, J =
15 Hz, 1 H), 2.40 (s, 3 H), 2.09 (s,

3H).

91 | F | 4-methyithiazol-2-yl

2-fluorophenyl

mp 219°C NMR 6 8.02 (d, J =
Hz, 1 H), 7.91 (dd, J = 3, 8.3 Hz, 1
H), 7.77 (dd, J = 5, 9 Hz, 1 H),
7.54-7.48 (m, 2 H), 7.37-7.30 (m, 4
H), 6.89 (s, 1 H), 6.70 (d, J = 15
Hz, 1 H), 2.40 (s, 3 H).
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thiazol-2-yl

R 2-chioropyrid-3-yl

mp 195°C NMR & 861 (dd, J = |
1.7, 6 Hz, 1 H), 8.10 (d, J = 15 Hz, |
1 H), 7.92 (dd, J = 3, 8.2 Hz, 1 H), |
7.82:7.72 (m, 3 H), 7.67-7.49 (m, 2 |
H), 7.87 (d, J = 3.4 Hz, 1 H), 6.64 |
(d, J = 15 Hz, 1 H). ‘

thiazol-2-yl

~[2-methylpyrid-a-yi

mp 176°C NMR 6 8.70 (dd, J = |
1.7, 47 Hz, 1 H), 8.09 (d, J = 15]
Hz, 1 H), 7.91 (dd, J = 8, 8.3 Hz, 1|
H), 7.89-7.78 (m, 2 H), 7.55 (m, 2. -
H), 7.88-7.34 (m, 2 H), 6.62 (d, J =
15 Hz, 1 H), 2.35 (s, 3 H). )

' 4-methylthia'zdi-2—yi "

2-methylpynd-3-yl

mp 178-180°C NMR 6 8.70 (3, J = |

4 Hz, 1 H), 8.04 (d, J = 15 Hz, 1 H),
7.9% (brd, J = 8 Hz, 1 H), 7.79 (dd,
J = 6, 8.7 Hz, 1 H), 7.55-7.63 (m, 2 |
H), 7.40-7.37 (m, 1 H), 6.91 (s, 1 H),
1665 (d, J = 15 Hz, 1 H), 2.40 (s, 3|
H), 2.36 (s, 3 H). ‘
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EXAMPLE 95-113

n Table 3 were made by essentially the same procedures as
exemplified by Example 2. | '

3-(2-Chioro-phenyl)-2-[2-(6-
yridin-2-yl)-vinyl}-6-
ﬂuoro&sH-q_:_ _ﬁ__a’zplin-4-one

difiuoromet

(CDCl,) 6 6.41 (1H, t, J=45), 6.92
(1H, d, J=15), 7.37 - 7.40 (2H, m),
7.43 - 7. 56 (4H, m), 7.60 - 7.66
(1H, m), 7.73 - 7.82 (2H, m), 7.90 -
7.98 (2H, m). |

3-(2-Chloro-phenyl)-6-fluoro-2:{2-(6-
‘methoxy-pyridin-2-yl)-vinyl]-8H- -
‘quinazolin- one \

(CDCl,) & 3.50 (3H, s), 6.53 (1H, d,
J=12),6.78 (1H, d, J=12), 6.88
(1H, d, J=15), 7.30 - 7.48 (4H, m),
7.51 - 7.56 (1H, m), 7.69 - 7.74 (2H,
m), 7.86 (1H, d, J=12).

97

ro-phenyl)-6-fluoro-4-
o-quinazolin-2-yl}-

2-{2-[3-(2-
0x0-3,4-dih
vinyl}-6-meth

-nicotinonitrile

(CDCl,) § 2.46 (3H, s), 7.11 (1H, d,
J=10), 7.23 - 7.26 (1H, m), 7.38 -
7.42 (1H, m), 7.46 - 7.64 (4H, m),
7.75 (1H, d, J=10), 7.83 - 7.98 (2H,
m), 8.22 (1H, d, J=15).

98

o-phenyl)-2-[2-(8-
- diethylamino .methyl-pyridin-2-yl)-
vinyl}-6-fiuoro-3H-quinazolin-4-one

(CDCl,) & 1.23 (6H, t, J=7), 3.01

-{2H, broad s), 3.09 (2H, broad s),

4.22 (2H, d of d, J=14, 17), 6.26
{2H, ), 6.88 (1H, d, J=15), 7.36-
7.41 (3H, m), 7.47-7.56 (3H, m),
7.62-7.65 (1H, m), 7.74-7.83 (2H,
m), 7.94 (1H, d, J=18), 7.95(1H,
m).
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| 3-(2-Chioro-phenyl)-2-[2-(6-
| ethylaminomethyl-pyridin-2-yl)-
vinyl]-6-fluoro-3H-quinazolin-4-one

(CDCY,) 6 1.26 (3H, t, J=8), 2.72
(3H, s), 3.08 (2H, broad s), 4.35
{(2H, broad s}, 7.12 - 7.21 (1H, m),
7.32 - 7.38 (1H, mO, 7.44 - 7.68
{4H, m), 7.80 - 7.90 (2H, m), 7.93 -
8.03 (2H, m). |

100

2-{2—[3—(2-Chloro-phanyt)-s-ﬂuoro-4-
oxo-3,4~dihydro-quinazolin-2-yl]-
ethyl}-6-methyl-nicotincnitrile

(CDCl) 6 2.44 (3H, s), 2.70 - 2.91
(2H, m), 3.10 - 3.44 (2H, m), 7.09 -
7.12 (1H, m), 7.85 - 7.77 (6H, m),
8.04 - 8.09 (1H, m).

101

3-(2-Chloro-phenyl)-6-fluoro-2-(2-
pyrimidine-2-yi-ethyl)-3H-quinazolin-
4-one . '

{1H, d).-

(CDCl,) & 2.80 - 2.98 (2H, m), 3.36 -
3.60 (2H, m), 7.02 - 7.08 {(1H, m),

7.35 - 7.48 (4H, m), 7.56 - 7.63 (2H, |
m), 7.84 - 7.88 1H, m), 8.54 - 8.60

102

| 3-(2-Chioro-phenyl)-6-fluoro-2-[2-(4-

methyi_-pytimidine-z-yl)-vinyll-
3H-quinazolin4-one .

(CDCl,) & 2.45 (3H, s), 6.94 (1H,
m), 7.13 (1H, d, J=15), 7.37 - 7.40
(1H, m), 7.42 - 7.57 (3H, m), 7.59 -
7.62 (1H, m), 7.76 - 7.80 (1H, m),
7.86 - 8.00 (2H, m), 8.44 (1H, m).

103

3-(2-Chloro-phenyl)-2-[2-(4,6-
dimethyl-pyrimidine-2-yl)-vinyi}-6-
fluoro-3H-quinazolin-4-one

{CDCl,) § 2.40 (6H, s), 6.82 (1H, s),
7.14 (1H, d, J=15), 7.37 - 7.41 (1H, |
m), 7.46 - 7.54 (4H, m), 7,60 - 7.64
(1H, m), 7.76 - 7.80 (1H, m), 7.90 -
8.00 (2H, m).

104

2-{2-[3-(2-Chloro-phenyl)-6-fluoro-4-
oxo-3,4-dihydro-quinazolin-2-
yij-vinyl}-nicotinonitrile

{CDCI,) 6 7.18 - 7.29 (3H, m), 7.37 -
7.40 (1H, m), 7.44 - 7.64 (4H, m),
7.82 - m7.97 (3H, m), 8.27 (1H, d,
J=15), 8.60 (1H, m).
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3-(2-Chloro-phenyl)-6-fluoro-2-{2-[6-
(isopropylamino-methyi)-
pyridin-2-yl]-ethyl}-3H-quinazolin-4-
one

(CDCl,) 6 1.01 (6H, d, J=7), 2.70 -
2.82 (2H, m), 3.11 - 3.28 (2H, m),
3.74 (2H, s), 6.98 (2H, m), 7.24 -
7.30 (1H, m), 7.38 - 7.50 {(4H, m),
7.65 - 7.60 (1H, m), 7.65 - 7.72 (1H,
m), 7.83 - 7.90 (1H, m).

| 108

3-{2-Chloro-phenyl)-6-fluoro-2-(2-{6-

 [(3-methyl-butylamino)-

methyl]-pyridin-2-yi}-ethyl)-3H-
quinazolin-4-one

'18.12-3.29 {2H, m), 3.98 (2H, 5),

(CDCI,) & 0.86 (6H, d, J=12), 1.44 -
1.64 (4 H, m), 2.74 - 2.82 (4 H, m),

7.08 - 7.14 (2H, m), 7.29 - 7.34 (2H,
m), 7.42 - 7.70 6 H, m), 7.86 - 7.92
(1H, m). '

107

| 2-{2-{3-(2-Chloro-pheniyi)-8-fiuoro-4-

oxo-3,4-dihydro-quinazolin-2-yl}-
ethyl}-nicotinonitrile

| (€DCY,) & 3.45 - 3.60 (2H, m), 4.07 -

4.17 (2H, m), 6.82 - 7.50 (56 H, m),
7.60 - 7.65 (1H, m), 7.71 - 7.77 (1H,
m), 7.83 - 7.83 (2H, m), 8.59 - 8.64
(1H, m).

3-(2-Chloro-pyridin-3-yl)-6-fluoro-2-
[2-(2-hydroxy-phenyl)-vinyi]-3H-
quinazolin-4-one

(CDCI, + DMSO- d6) & 5.99 (1H, d,
J=15), 6.16 - 6.24 (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).

109

2-{2-[6-Fluoro-3-(2-methyl-pyridin-3-
yl)-4-ox0-3,4-dihydro-
quinazolin-2-yl}-vinyl}-4-methyl-
benzonitrile

(CDCl, + DMSO- d6) & 2.03 (3H,
s), 2.07 (3H, s), 6.15 (1H, d, J=15),
6.82 - 6.94 (2H, m), 7.11 - 7.60 (7H,
m), 7.91 (1H, d, J=15), 8.41 (1H,

m).
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2-[2-(6-Disthylaminomethyl-2-luoro-

- phenyi)-vinyi]-6-fluoro-3-{2-methyl-

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

(CDCI; + DMSO- d6) & 1.72 (6H,
broadened 1), 2.76 (3H, s), 2.67

(2H, broad g), 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), 8.05 - 8.16
(2H, m), 8.44 (1H, m).

111

2-[2-(6-Chlb.ro-_4-oxo-3-o-toiyl-3.4~
dihydro-quinazolin-2-yi}-vinyl}-
benzonitrile

(CDCH,) 6 2.14 (3H, s), 6.52 (1H, d,
J=18), 7.15 - 7.54 (6H, m), 7.62 -
7.85 (4H, m), 8.24 - 8.30 (2H, m).

| 112

3-(2-Chloro-phényl)-2-[2-(5-

| diethylamino_methyl-2-fiuorc-
 pHenyijvinylf:6-fluoroBH- *
iquina_zdliMne '

(CDCl;) & 1.00 (6H, t, J=10), 2.50

(4H, g, J=10), 3.52 (2H, s), 6.43

{ (1H, d, J=15), 6.88 - 6.96 (1H, m), |

7.20 - 7.66 (9H, m), 7.76 -7.83 (1H,
m), 7.89 - 7.94 (1H, m), 7.99 (1H,

2-{2-{3-(2-Chioro-phenyl)-6-fiuoro-4-
oxo0-3,4-dihydro-quinazolin-2-yl}-
vinyl}-4-methyl-benzonitrile

(CDCl,) & 2.32 (3H, s), 6.51 (1H, d,
J=18), 7.12 - 7.28 (3H, m), 7.36 -
7.43 (1H, m), 7.48 - 7.59 (4H, m), -

7.63 - 7.70 {1H, m), 7.81 - 7.98 (2H,
m), 8.20 (1H, d, J=15).
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CLAIMS

1. A compound of the formula

wherein R’ is optionally substituted phenyl of the formula Ph' or heteroaryl
wherein said heteroaryl is selected from the réup consistin__g of pyridin-2-yl, pyridin-3-yl,
and pyridin-4-yl, wherein said heteroéryi may opﬂcﬁauy.rb'e #ubstituted on any of the
ring_cai'bon atoms capable of forming an additionai bond, u:p to a maximum of three :
substituents per ring, with a substituent selected from hydrogen, (C,-Colalkyl, helogen,

. trifluoromethyl, amino-(CH,),-, (C,-Cy)alkylamino-(CH,),, di(C,-C,)alkyl-amino-(CH,),-, |

i

(C,-Co)alkoxy, hydroxy(C,-Cy)alkyl, (C,-C)alkyl-O-{C,-C,)alkyl-, -CN, (C,-C,)alkyl-C-O-

0 ' "o

I |
(C,-Cy)alkyl-, (C,-C,alkyl-O-C-O-(C,-Cy)alkyl, (C,-C,lalkyl-C-O-, hydroxy,H-C(=0)-,(C,- -
Colalkyl-C(=0)~(CH,),-, HO-C(=0)-(CH,),-, (C,-Cy)alkyl-0-C(=0)-(CH,),-, NH,-C(=0)-
(CH,),:, (Cy-Colalkyl-NH-C(=0)-(CH;),-, and di(C,-C;)alkyl-NH-C(=0}-{CH),;

wherein said Ph' is a group of the formula o



10

.15

20

25

30

WO 97/43276 PCT/IB97/00134 .

P s ¢ L M5 ¥

87~

R? is phenyl of the formula Ph? or a five or six membered heterocycle, wherein
said 6-membered heterocycle has the formula

R"/nQ ‘

L7 \R1s

l

R16

R4

wherein *N" is nitrogen; wherein said ring positions "K', "L* and ‘M" may be
independently selected from carbon or nitrogen, with the proviso that i) only one of "K",
"L" or "M" can be nitrogen and i:) when 'K' "L' or "M" is nitrogen then its respective R'®,
A'e oF R is absent; -

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 or 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 hetercatom;

wherein said Ph? is a group of the formula

12
R _RII
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R? is hydrogen, halo, -CN, -NO,," CF,. (C,-C,)alkyl or (C,-Co)alkoxy;

R® is hydrogen, (C, -C,)alkyl, halo, CF,, (C, -C,)a!koxy or (C, -C,)alkylthlol
R® is hydrogen or halo;

R’ is hydrogen or halo;

R® is hydrogen or halo;

R® is hydrogen, halo, CF,, (C,-C,)alkyl opt:onally substituted with one to three
halogen atoms, (C,-C,)alkoxy optionally substituted with one fo three halogen atoms,
(C,-Cp)alkylthiol, amino-(CH,),-, (C, -C,)alkyl-NH-(CH,),-, dt(c -Cqlalkyl-N-(CH,),-, (C,-

C,)eycloalkyl-NH-(CH,),-, H,N-(C=0)-{CH,),-, (C, -c,)allsyl-HN-(C=O)-(CH,), , di{C,-
Cplalkyl-N-(C=0)-(CH,},-, (C,-C,)cyctoalkyI-NH-(C=‘0)'-(CH,_)",-, R'0-(CH,),-, RY9O-
(C=0)-(CH,},-,H{O=C)-NH-({CH,),-,(C, -C,)alkyl-(O-c)-NH;(CH,), -,(C,-C,)alkyl-(0=C)-
T—(CH,), . H{O=C)- N-(CH,), , H-{C= 0)-(CH,), , (C, C,)alkyl-(c 0)-, hydroxy, hydroxy-

(C,-Colakyl (C, -C,)alkyt

{C,-Colalkyl-, (C, -c,)alkyl-o-(c,-c,)alkyc- and -CN

R'® and R' are selected independently, from hydro’""’“n halo, CF,, (C,-Coalkyl

optionally substituted with one to three halogen atoms. "{C,-Cg)alkoxy optionally - .-

substituted with one to three halogen atoms, (o -C,)alkylthlol amino-{CH,),-, (C,-
Celalkyl-NH-(CH;), -, di(C,-Cj)alkyl-N- (CH,), . (C,-C,)cycloalkyl-NH-(CH,),. amino-(C,-
Colalkyl-NH-(CH,),-,  (C,-C,)alkyl-NH-(C,-C,)alkyl-NH- (CHy),-  di(C,-Cp)alkyl-N-(C,-

Ce)alkyl-NH-(CH,), -, di(c,-c,)a:kyt-Tl-(c.-c,)alky!:N-(CHz).,-;"_HzN-(C=0>-(CH,>,~. C-

(C,-Cyqlalkyl
Colelky-HN-C=0)-{CH,),-, di(C,-Colalkyl-N-{C=0}-{CH,),, (C;-C;)cycloalky-NH-(C=0}-

(CHy),~, R™O-(CH,)-, R™0-{C=0)-(CH,);, H{O=C)-0-, H(O=C)-O-{C,-Cyalkyl-,

H(O=C)-NH-(CH,)-, (C,-Cq)alkyl-{O=C)-NH-(CH,),-, -CHO, H-(C=O)}-CH,)-, (C,-
Celalkyl-(C=0)~(CH,),-, (CrCa)alkyl-(O=C)-Tl-(CHz),. H(O-C)-Il\l-(CHz), , HO-(C,-
{C,-Cqlalkyl - (_CrCa)alkyl
Co)alkyl-N-(CH,) -, (c,-c,)atkyl-(c=d)-o-NH-(cH,),-. arft"t_irjo—(C,-C,)alkyl—(C=0)-0-
[
(C,-C,)alkyl
(CH,),-,  (C,-Ce)alkyl-NH-(C,-C,)alkyl-(C=0)-0-(CH,),-, 'd_i(_Cr o)alkyl-N-(C,-Cg)alkyl-
{C=0)-0-(CH,),-~, amino-(C,-C,)alkyl-O-(C=0)-(CH,),-,(C,-Cy)alkyl-NH-(C,-C,)alkyl-O-
(C=0)-(CH,),-, di(C,-C,)alkyt-N-(C,-C,)alkyt-O-(C=O)-(CH_,'),-, _hydroxy, hydroxy-(C,-
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(CH,),-, p yrrolldine-(CH,), , and 3-pyrroline-(CH,),-, wh 'rein:_.sand piperidine, pyrrolidine
and 3-pyrroline of sald plpendlne-(CH,), . pyrrolidln&(CH.,),a and 3-pyrroline-(CH,), -
moieties may optionally be substituted on any of the rl g_._carbon atoms capable of
supporting and addmonal bond, with a substituent inde \ ently selected from halo,
CF,, (C,-C,Jalky! optlonally substituted with one to th ' ogen atoms, (C,-C,)alkoxy
optionally substituted with one to three halogen atoms. ! )alkylthlol amino-(CH,),-,
(C,-Cpalkyl-NH-(CH,),-, ) dt(c -C,)alkyl-N-(CH,),  (C -C,)cyéloa!kyl-NH-(CHz), , amino-
(C,-Cplalkyl-NH-(CH,),-, (C,-Cy)alkyl-NH-(C, -c,)alkyl__-NH;(QH,), , di{C,-C,)alkyl-N-(C,-
Co)alkyl-NH-(CH,),-, (C C,)alkyl—O-(C +Cqlalkyl-, :
di(C,-C,)alkyl-N-(C, -C,)alkyl T-(CH,), . H,N—(C-—O)-(CH,), . (C,-C,)alkyl-HN-(C 0)—

(C,-Co)alkyl

(CH,),-, di(C,-C,Jalky-N-{C=0)-(CH,),, (Cs -C,)cycloalkyl-NH-(C =OHCH,),, RO
(CH,),~ R™0-(C=0)-{CH,),- .H(O=C)-0-, H(o-C)-o-('c"' C.Jalkyl, HO=C)-NH- (CHy),m,
(C,-C,yalkyl-(O= C)-NH-(CH,),. -CHO, H{C=0)- (CH‘-'
,)alkyl-(O-C)-?l-(CH,), , HO= c) II\J-(CH;,), , HO: (c -C,)alkyl-r\’l-(CH,), , {C,-Co)alkyl-

(C\-Colalkyl . (Cy-Colalkyl ... (Cr-Coalkyl
(C=0)-O-NH-(CH,),-, ammo-(C -C,)alkyl-(c 0)-0-(CH,),-(C -Cg)alkyl-NH-(C,-C,)atkyl-
(C= O)-O-(CH,), . dn(C -C,)alkyl-N-(C,-C,)alkyl-(C= O)-O-(CH,),, » hydroxy, hydroxy-(C,-

C,)alkyl-, hydroxy-(C,- ,)alkyl-NH (CH,),-, and -CN;
R' is hydrogen or halo;
R'? is hydrogen, -CN or halo;
R' is hydrogen, (C -Cglalkyl, (C,-Cg)alkyl-{C=0)-, (C,-C,)alkyl-O-(C= O) (C,-
Cqlalkyl-NH-(C=0)-, or di{C,-C,)alkyl-N-(C=0)-;
R'® is hydrogen, -CN, (C,-Cy)alkyl, halo, CF;, -CHO or (C,-C)alkoxy;
R'® is hydrogen, ;CN. {C,-C,)alkyl, halo, CF,, -CH"O" or (C,-Cg)alkoxy;
R is hydrogen, -CN, (C,-Cj)alkyl, amino-(C, -C )alkyl- (C,-C;)alkyl-NH-(C,-
Ce)alkyl-, di(C,-C,)alkyl-N-(C, -C,)alkyl_ halo, CF,, -CHO or (C,-C,)alkoxy,;
‘n is an integer from zero to 3;
each pis indepenﬁenﬂ'y an integer from zero to 4;
s is an integer from zero to 4;
wherein the dashed bond represented an optional double bond;

(CCakyHC=0), (C,-

A

- Cy)alkyl-, hydroxy-(C, ~C,)é‘lkyl-NH—(CH,), . (C,-C.)alkyl’-délc -Cq)alkyl-, -CN, piperidine-
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with the proviso that: iy when R® is hydrogen, one of R"' and R'? is other than
hydrogen; ii) when R' is unsubstituted phenyl and R®.is hydrogen then (a) R? can not
be unsubstituted phenyl, thienyl or furyl or (b) R® or R'? can not be Cl or hydroxy when
R'® and R" are hydrogen, or (c) R' or R can not be chioro when R® and R'? are
hydrogen; iii) when R? is hydrogen; R®, R’, and R® are hydrogen; and R® is chloro or
methyl, then (a) R? can not be unsubstituted phenyl, thienyl or furyl or (b) R' or R"' can
not be chioro or (c) R* or R'? can not be hydroxy, methyl or methoxy; iv) when R® is
hydrogen or chioro; R® is methyl; R®, R, and R® are hydrogen; and K, L and M equal
carbon, then {a) one of R through R'” must be cther than hydrogen or (b) R'? must
be other than hydrogen or methyl; v) when R! is _unsubstitufed pyridin-2-yl and R® is
hydrogen, bromo or iodo then R? can not be unsubstituted phenyl; vi) when R? is

- chloro; R5, R®, and R® are Hydrogen; and R® is hydrogen, then (a) R? can not be

unsubstituted phenyl, p_%yridyl. thienyl or furyl or (b) R® or R'? can not be hydroxy when
R'® and R"'-are hydrogen; vil) when R* is unsubstituted phenyl, R®, R’, and R* are
hydrogen, and R*is hydrogen, then R® can not be -CO,H; viii} when R? is unsubstituted

- .pyridin-2-yl, R® and R’ are-hy.drdgen. and R is hydrogen, then R°® or R® must be other

20

25

30

than chioro; ix) when R? is unsubstituted phenyl, R® is hydrogen, and R® and R’ are
hydrogen then one of R® or R® must be other than chloro;
and the pharmaceutically acceptable saits of such compounds.

2. A compound according to claim 1 wherein R® is fiuoro.

3. A compound according to claim 1 wherein R' is Ph' and one of R®, R®,
R? or R? is fluoro, bromb, chioro, methyl or trifluoromethyl.

4. A compound according to claim 1 wherein R' is Ph* and R® is fluoro,
bromo, chloro, methyl or trifluoromethyl.

5. A compound according to claim 2 wherein R' is Ph' and R® is fiuoro,

bromo, chioro, methyl or trifluoromethyl. _

6. A compound according to claim 1 wherein R? is Ph? and either R° is
fluoro, chloro, -CN or hydroxy, or R'? is -CHO, chioro, fluoro, methyl, (C,-C,)alikyl-NH-
(CH,),-, di(C,-C,)alkyl-N-(CH,),-, or cyano. ' . ,

7. . A compound according to claim 2 wherein R’ is Ph? and either R®is
fluoro, chioro, -CN or hydroxy, or R'® is -CHO, chioro, fiuoro, methyl, {C,-Cp)alkyl-NH-
(CH,),, di(C,-Coalky-N-(CH,),-, or cyano, '
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8. A compqund according to claim 1 wherein R’ is heteroaryl optionally
substituted with halo, -CN, CF,, or (C,-C,)alkyl. -~
9. A compound according to claim 2 wherein R’ is. heteroaryl optionally

~ substituted with halo, -CN, CF,;, or (C,-C,)alkyl.

10. A compound according to claim 6 wherein R' is heteroaryl optionally
substituted with halo, <CN, CF;, or (C,-C,)alkyl. o

11. A compound according to claim 1 wherein R’ is pyridin-3-yl opticnally
substituted with chioro or methyi.

12. A compound according to claim 1 wherein R! is pyridin-3-yl substituted
at the 2-position of the pyridine ring with chioro or methyi.

13. A compound éccording to claim 1 wherein R? is heteroaryl are those

~wherein said 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 (i.e.
pyrimidin-2-yi), or said heteroaryi is an optionally substit__uted- five membered heterocycle
wherein *T* is nitrogen, "P* is sulfur and "Q" is carbon, or *T" '-i;::.ﬁitrog_eh or sulfur, o
is nitrogen or sulfur and *P*is carbon dr "T" is oxygen and "P" and "Q" are each carbon.

- 14, - Acompound according to claim 1 wherein R? is an optionally substit_utéd

six-membered heterocycie wherein "K', °L* and "M" are carbon are those wherein R'*

is hydrogen, -CHO, chioro, fluoro, methyl, (C,-Cgalkyl-NH-(CH,) -, di{C,-C,)alkyl-N-
(CH,),-, or cyano; R” is hydrogen -CHO, chioro, fluoro, methyl, (C,-C,)alkyl-NH-(C,-
Cglalkyl, di(C,-C,)alkyl-N-(C,-C,)aikyl, or cyano; or R'S or R' are independently
hydregen, -CHO, chloro, fluoro, methyl or cyanb.

15. A compound according to claim 1 wherein R? is an optionally substituted
six-membered heterocyde wherein "K", "L" and "M" are carbon and R'* is hydrogen, -
CHO, methyl, (C,-C,)'alkyl-NH'-(CH,),-, di(C,-C,)alkyl-N-(CH,),-, or cyano.

16. A compound according to claim 1 wheteiri R? is an optionally substituted
five-membered heterocycle wherein *T* is nitrogen, *P* is sulfur and *Q" is carbon and
R', R'® or R'® are each independently hydrogen, chioro, flucro, methyi or cyano.

17. A compound according to ciaim 1 wherein R? is an optionally substituted
five-membered heterocycle wherein “T* is nitrogen or sulfdr, *Q" is sulfur or nitrogen and
*P" is carbon and R'* or R'® are independently selected from hydrogen, chloro, fluoro,
methy! or cyano. '
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18. A compound according to clairh 1 wherein said compound is selected
from the group consisting of:

3-(2-chloro-phenyl)-2- [2-(S-diathylamnnomethyl-z-ﬂuoro-phenyl)-
vinyl]-6-fluoro-3H-quinazolin-4-one; .

3-(2-chloro-phenyl)-2-[2-(s-diethylamlnomethyl-pyriﬁgiin-z-yl)-vinyl] -6-fluoro-3H-
quinazolin-4-one; |

3-(2-chloro-phenyl)-2-[2-(4~diethytaminomethyl-pyﬂdm-2—yl)-wnyl]-B-fluoro-aH-
quinazolin-4-one;

3-(2-chloro-phenyl)-2-[2-(6-ethylaminomethyl—pyndin-2-yl)-vinyl]-s-ﬂuoro-aH-
quinazolin-4-one; - -

3-(2-bromo-phenyl)- 2-[2-(s-diethylamlnomethyl-pyridnn-z-yl)-vnnyI]-6-ﬂuoro-3H-
quinazolin4-one;

3-(2-chIcro-phenyl)-s-ﬂuoro—a [2-(6-methoxymethyl-pyndm-Z-yl)-vmyl]-3H-
qu;nazohn-4»one '

S-ﬂuoro-s-(z-methyl-pyridln-3-y|)-2-[2-(2-meﬁ1yl-thiazol-4-yl)-wnyl]-3H-qumazolin4-

3-‘(2-chloro-phanyl)-e-ﬂuoroéz-[2-(4-mathyl-pyrim!dine_-2-yl)-vinyl]-
3H-quinazolin4-one; _
3-(2-chioro-phenyl)-8-fluoro-2-{2-{6-(isopropylamino-methyl)-
pyndm-z-yl]-ethyl}-3H-qumazolin-4~one and
2-[2~(5-d|ethylammomethyl-2-f|uoro-phenyl)-vmyl]-e-ﬂuoro-3-(2-methyl-pyridin-s-
¥i)-3H-quinazolin4-one. .

19. 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 traq:_ma, Alzheimer's Disease,
Huntington's Chorea, amyotrophic lateral sclerosis, AIDS-ind'uced demential, muscular
spasms, migraine headaches, urinary incontinencs, psychosus convulsions, perinatal
hypoxia, cardiac arrest, hypoglycemic neuronal damage. opiate tolerance and
withdrawal, ocular damage and retinopathy, idiopathic and, drug induced Parkinson's
Disease, anxiety, emesis, brain edema, chronic pain, t_ardmg dyskinesia, or analgesic
agents in a mammael, comprising an amount of a cbmpohnd according to claim 1

effective in treating or preventing such condition and a pharmaceutlcatly acceptable
carrier.
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20. A method 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, Alzheimers Disease, Huntington's Chorea,
amyotropﬁic lateral sclerosis, AIDS-induced demential, muscular spasms, migraine
he_adache#,- urinary incontinence, psychosis, convulsions, perinatal hypoxia, cardiac
arrest, hyj:oglycemic neuronal damege, opiate tolerance and withdrawal, ocular
damage and retinopathy, idiopathic and drug induced Parkinson's Disease, anxiety,

- emesis, brain edema, chronic pain, tardive dyskinesia, or anaigesic agents in a

mammal, comprising administering to a mammal requiring such treatment or prevention
an amount of a compound according to claim 1 effective in treating or preventing such
condition.

21. A pharmaceutical compbsition for treating or preventing a condition
selected from cerebral .deficité subsequent to cardiac bypass surgery and grafting,
stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimers Disease,

spasms, ngrama headaches, unnary |ncont|nence psychosis, convulsnons perinatal
hypoxia, cardiac arrest hypoglycemic neuronal damage, opiate tolerance and

‘withdrawal, ocular damage and retmopathy. idiopathic and drug induced Parkinson's

Disease, anxiety, emesis, brain edema, chronic pain, tardive dyskineéia. or analgesic
agents in a maﬁmd, éOmprising an AMPA receptor antagonizing effective amount of
a compound according to claim 1 and a pharmaceutically acceptable carrier.

22.- A method fdr treating or prevehting a condition selected from cerebral
deficits subséquent to cardiac bypass surgery and grafting, stroke, cerebral ischemia,
spinal cord trauma, head trauma, Alzheimers Disease, Huntington's Chorea,
amyotrophic lateral sclerosis, AlDS-ind'uced. demential, muscular spasms, migraine
headaches, urinary incontinence, psychosis, convulsions, perinatal hypoxia, cardiac
arrest, hypoglycemic neuronal damage, opiate tolerance and withdrawal, ocular
damage and retinopathy, idiopathic and drug induced Parkinson's Disease, anxiety,
emesis, brain edema, chronic pain, tardive dyskinesia, or analgesic agents in a
mammal, comprising administering to a mammal requiring such treatment or prevention
an AMPA receptor antagonizing effective amount of a compound according to claim 1.

“Huntington's Chorea, amyotrophic lateral sclerosis, AIDS-induced dementiel, muscular



