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5 NOVEL 2.3 DISUBSTITUTED-4C3Hl-QUINAZOLtNONES 

· BaCkaround of the Invention:· 

PCT/IB97/00134 

The present invention relates to novei ·compounds· of the formula I, described 

below, and their phannaceutically acceptable salts, and.pharmaceutical compositions 

and methods of treating neurodegana~ative and CNS-traUma related conditions. 

1 o The compounds of the .Invention are potent AMPA receptor antagonists. ·A;MPA 

receptors are a subspecies of glutamate receptors, lde~ed by their ability to bind a­

amin~hydroxy-5-methyl-4-isoxazolepropionic acid <M.hPA), that are implica1ed as 

post-synaptic neurotransmttter receptors for excitatory amino acids. 

The role of excita1ory amino acids, such as glutamic acid and aspartlc acid, as 

15 the predominant mediators of excitatory synaptic transmission in the central nervous 

system has been well established. Watkins & Evans, Ann. Rev. Pharmacol. Toxlcol., 

21, 165 (1981 ); Monaghan, Bridges.and Cotman, Ann. Rev. Pharmacol. Toxicol., 29, 

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

(1"990). These amino acids function'. in synaptic· transmission primarily through 

20· excitatory amine)" iCld recifptbts·. 'these amino adds arid theirteceptors also participate 

in a varie1y of other ptiysiologlcal processes such 8:9 motor control, respiration, 

cardiovascular regulation. ·sensory perception, and cognition. 

Excitatory amino acid receptors are classified into two general types. Recepto'rs 

that are directly coupled to the opening of cation channels in the cell membrane of the 

25 neurons are termed 9ionotroplc. • This type of receptor has been subdivided into at 

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

agonists N-methyl-0-aspartate (NMDA), a-amino-3-hydroxy-5-methylisoxazole-4-

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

or second messenger-li~ked •metabotropic• excitatory amino acid receptor. This 

30 second type, when activated by the agonists quisqualate, ibotenate, or trans-1-

aminocyclopentane-1,3-cllcarboxylic acid, leads to enhanced phosphoinosoitide 

hydrolysis in the postsynaptic cell. Both types of receptors appear not only to mediate 

normal synaptic transmission along excitatory pathways, but also participate in the 

modification of synaptic connection during development and changes in the efficiency 

35 of synaptic transmission throughout life. Schoepp, Bockaert, and Sladeczek. Trends 

in Pharmacot. Sci., 11, 508 (1990); McDonald and Johnson, Brain Research Reviews, 

16, 41 (1990). 

·-~-~. 
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The excessive or inappropriate stimulation of excitatory amino acid receptors 

leads to· neuronal cell darnag9 or loss by way of a mechanism known as excltotoxlcity. 

This process has been SU$1J~.ested to mediate neuronal degeneration in a variety of 

conditions. The medicai·.consequences of such neuronal degeneration makes the 

5 abatement of these degeneratlve.11eurological processes an Important therapeutic goal. 

Excitatory amino acid excttotoxicity has been implicated In the pathophysiology 

of a number of neurologic:al d.isordars. This excltotoxiclty has been Implicated In the 

pathophysiology of acutf!i auid chronic neurodegeneratlve conditions Including cerebral 

deficits subsequent to ca,rdlac bypass surgery and grafting, stroket cerebral ischemiat 

1 o spinal cord trauma, head trauma. Alzheimer's ·Disease, Huntington's Chorea, ·. . . . . 

amyotrophic lateral sclerosis, epilepsy, AIDS-induced dementia, perinatal hypoxia, 

hypoxia (such as cond.itlons caused by strangulation, surgery, smoke inhalation, 

asphyxiation, drowning, Choking, electrocution or dNg or alcohol overdose), cardiac 

arrest, hypoglycemic"tletiron~ damage, ocular damage and retinopathy, and idiopathic 

15 and dt:ug-induce(f Parkin•o.,·~ ,Oisease., Other..neurologlc;$1 Qonditions, that are caused 
··; ... .. . . 

·.by glutamate dysfun¢Joo, ,;,.~quire .neuromoduJ•Jlon.. . These othei: neurological .: ··'· . r . . . . . 

conditio~s include muscular spasms, migraine headaches, urinary incontinence. 

psychosis, addiction Withdrawal (such as alcoholism and drug addiction including 

opiate, cocaine and nicotine addiction), opiate tolerance, anxiety, emesls. brain edema, 

20 chronic pain, convulsions,; retinal neuropathy, tinnitus and tardive dyskinesia. The use 

of a neuro-protectlve agent, such as an AMPA receptor antagonist, is believed to be 

useful in treating these cih~prchars and/or reducing the amount of neurological damage 

associated with these disbrd•f'.S. The EAA antagonists are also useful as analgesic 

25 

agents ·· · ·.• .. · 

. Several studies have ~~bwn that AMPA receptor antagonists are neuroprotectlve 

in focal and global iscnemia models. The competitive AMPA receptor antagonist NBQX 

(2,3-dihydroxy-6-nitro~7.;sutfamoylbenzo[f-]quinoxaline) has been reported effective in 

preventing global and:.fo98l Jschemic damage. Sheardown §1 al., Science, 247. 571 

(1900); Buchan !t al., Neuroteport. 2, 473 (1991); ·LePeillet !! !! .. Brain Research, 671, 

30 115 (1992). The non~()mp~itiye AMPA receptor antagonists GKYI 52466 has been 

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

!l .11., Brain Bas1arch~ 671 ;-: :116 (1992). Th••• 1tudle1 strongly suggest that the 

delayed neuronal degertera#9n in brain lschemia involves glutamate excltotoxiclty 

~ .. 
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mediated at least in part by AMPA receptor activation. Thus, AMPA receptor 

antagonists may prove useful as nEIUroprotectlve agents· and improve the neurological 

outcome of cerebral ischemia in humans. 

Summary of the •ovention 
The present invention relates to a bicyclfc compound of the formula 

.o 

.·. 

wherein R1 is optionally substituted phenyl of the formula Ph1 or heteroaryl 

-wherein sald heteroaryl is selected from the group consisting of pyridin-2-yl, pyridln-3-yl 

_ , 15 . and._ pyridin-4-yl, wherein said hetero~ may· optipn~ly b~, subetituted on ·any of the ·· • 

ring carbon ato!'Tls cap8ble of formil')g an addltiofli!f bc;>rtd. I.IP to a r:naximum of three 

substituents per ring, with a substituent selected from hydrogen, (C1-C8)alkyl, halogen, 

· trifJuoromethyl, amino-(CH2)n·• (C,-C,)alkylamino-(CH2)n·• di(C1-C0)alkyl-8mino-(CHj)n·• 
0 

~ n 
(C, -C11)alkoxy, hydroxy{C, -C11)alkyl, (C1-C11)alkyl-0-(C1-C11)alkyl-, -CN, (C,-C,)alkyl-C-0-

0 0 
n u 

(C,~C,)alkyl-, (C,-C11)alkyl-~O-(C1-C8)alkyl 1 (C1-C8)alkyl-C-O-, hydroxy, H-C(=Oh 

25 (C,·Co)alkyl-C(=O)".'(CH2)n·• HO·C(=O)-(CH2k, (C1-C0)alkyl-O-C(=O)-(CH2)n·• NH2• 

C( =O)-(CH2)n -• (C, -C.,)alkyt-NH-C( =O)·(CH2)n ·, and di(C,-C,)alkyl-NH-C( =0)-(CH~)n-; 

wherein said Ph' is a group of the formula 

30 

• , 

:.-



-_ .. ··-. 

··· W0.97/431-76 PCT/IB97/00134 

5 

10 

20 

. . 

R2 is phenyl of the.f~rmula Ph2 or a five or six men\btlr~d heterocycle, wherein 

said 6-membered hetero~~l8. oas the formula . . . ,, ':. 
:; ·: 

wherein •N• is nitrogen( '.whereil'.l said ring positions :•K•, •L• and •M• may be 

indepf!ndently -selected tofu carbon or nitrogen, with the proviso that ·i) only one of • 

K•, ··L~ or 11M11 can be nitroge11 and ii) when •K•, •t• or •u• 1s·~ltrogen then Its respective 
.· . ·; 

T. . Rt4 .. 

. --o·~·-· , .. ,... J I 
G p. . 

, ·Riv '-.....Rl.5. 

wherein said •r• is -CH-/~/NH, O or S; wherein said ring positions •p• and •a• may be 

independently selected':ir:<>m carbon, nitrogen, oxygen or sulfur; wlth the proviso that 

only one of •p,. ·a· or -Tf can be oxygen or sulfur and :at .1.ast one of •p.. ·a· or "T. 

25 must be a heteroatom; · 

30 

·wherein said Ph2 _is a group of the formula 

R12 
Rll 

H 
• , 

\, 
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R3 is hydrogeri,:tlalf), -CN, -N02, CF3, (C1-C8)alkyl or (C1-C1)alkoxy; 

R5 is hydrogeni:(C1-C8)alkyl, halo, CF3, (C1:.;C11)alkoxy or (C1-C8)alkylthiol; 

· R1 Is hydroge~::orhalo: 
R7 is hydr~eri ,br. halo; 

s R8 is hydroga11·:or'haao; 

R' is hydrogen~'ti·~o. CF3 , (C1-C8)alkyl optionally substituted with one to three 

halogen atoms, (C1.;C9)8lkoxy optionally substituted with one to three halogen atoms, 

(C,-C0)alkylthiol, amil'\C>~(CH2).-. (C,-C11)alkyl-NH-(CH2),-, di(C,-C8)alkyl-N-(CH2), ·, (C3-

C7)cycloalkyl-NH-(CH2),-, H2N·(C=O}-(CH2},-, (C1-C8)alkyl-HN-(C = O)-(CH2),-, di(C,-

10 Ca)alkyl-N-(C=O)-(Ct·:m.:-. (C:s·C,)cycloalkyl-NH-(C=O)-(Cti2).-. R130-(CH2).-. R130. 

(C=O}-(CH2).-.H(O=C)-~~H-(CH2),-,(C1 -C8)alkyl-(O=C)-NH-(CH2),-,(C,-C8)alkyJ-(O=C)­
N-(CH2),~. H(O=C)-N.:.(CH2),~,"H-(C=O)-(CH2),-, (C,-C8)alkYl-(C=O)•, hydroxy, hydroxy-
l . I . · . 
(C,-C5)alkyl (C1-C8)8ikyl 

15 (C,-C~)alkyl-, (C~·-C8)~,~yl;,Q-(C,-C8)alkyl-, and ~CN; . 
·f. 

· ...... ., ·' R;0 and R1~·~aS,~1&ctet1;·independ9nt1y, trorri'hydrogen."h&i~. CF3 , cc~~C8)alky1" ,_ 

optionally substitutecl>:-\Vitii ~ne to three halogen atom$·, (C,-C8)alkoxy optionally 
:,· ·. . ' ' ' 

substituted with ont!':to 'three halogen atoms, (C1-C8)alkytthiol, amino-(CH2)p·• (C,­

C,)aikyl-NH-(CH2)p-, ~i(C~~C8)alkyl-N~(CH2)p, (C3-C7)cyclq~kyl-NH-(CH2)p-, amino-(C,~, .. 
20 C8)alkyl-NH-(CH2)p •• , : {C,-C8)alkyl-NH-(C,~C8)alkyl-NH-(CH2)p, di(C, -C8)alkyl-N-(C1-

C5)alkyl-NH-{CH2)p-, di(C;.;C8)alkyl-N-(C1-C8)alkyl-N-(CH2k, H2N-(C=O)-(CH2)p·• (C1-

. : I 
(C,-.C11)alkyl 

C9)alkyl-HN-(C=O)-(Cti2)J>~;· di(C,-C8)alkyl-N-(C=O)-(CH2)p, (C3-C7)cycloalkyl-NH-{C=0)-

25 (CH2k· R130-(CH2);:... R130~(C=O)-(CHJP-, . H(o=c)~O-. H(O=C)-O-(C,-C8)alkyl-, 

H(O=C)-NH-(CH2)p·, ll9,1-C11)alkyl-(O=C)-NH-(CH2)p·• -CHO, H-(C=O)-(CH2)p-, (C,· 
.·: ·.· .. , 

C8)alkyl-(C=O)-(CH2)p·• (C,-C8)alkyl-(O=C)-N-(CH2)p-, H(O=C)-N-(CH2)p-, HO-(C,· 
'. · I I 
. . · (C1-C8)alkyl (C,-C8)alkyl 

30 C11)Alkyl-N-(CH2)p-, (C1-C11)alkyl-(C=0)-0-NH-(CH2),-, amin~'(C,-C8)alkyl-(C=O)-O(CH2)p• i ·. .. . ' 
(C,-C8)alkyl 

··, .. 

(C, -C5)alkyl-NH-(C1-C 11)alkyl-{C =0)-0-(CH2)p ·• di(C1-C8)~kyl-N-(C1 -C8)alkyl-(C=O)-O· :· . : ~ . 

(CH2)p-, amino-(C,-C8)~kyl-O .. (C=O)-(CH2)p, (C,-C8)alkyt-NH-(C1-C11)alkyJ-0-(C=O}-

. 35 (CH2)p·• di(C,-C8)alkyl-,~,~(C:~~Ge)alkyl-O-(C=O).;(CH2)p- 1 hydroxy, hydroxy-(C1-C11)alkyl-, 

hydroxy-(C, -C11)alkyl~~ .. -f.:.icH~)p -, (C,-C0)alkyl-O-(C1 -C11)alkyl-, -CN, piperidine-{CH2)p-, 
· .. :·..... . 
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pyrrolldlne-(CH2)p·• and 3-pyrroline-(CHJ)p• wnereln said pip!fldlne, pyrrolldine and 3-

pyrroline of said plparid~~~~(9H2)p, py,rolidine-(CH2); an~ S-pyrroline-(CH2); moieties 

may optionally be substltLlted on• any of the ring carbon atoms capable of supporting 

and additional bond1 .• -~rflf er&b1y zero to two substituents, with a substituent 

5 independently selected ·fr~rn :halo, CF3, (C1-C8)alkyl optiorially substituted with one to 

three halogen atoms, (Q~..Ce)&:lkoxy optionally substituted with one to three halogen 

atoms, (C,-C,)alkylthiol, ~n1l~o-(CH2)p•1 (C,-C,)~kyl-NH-(CH2)p~• dl(C,-C,)alkyl-N-(CHJ,-, 

(C3-C7)cycloalkyl-NH-(C~~)p.,.• . "'11lno-(C1-C8)alkyl-NH.;.(CH2)~ -, (C1-Ce)alkyl-NH-(C,­

C8)alkyt..NH-(CH2)p ·,·· dl(C~~JBl,kyl-N-(C1-C8)alkyl-NH-(CHJp·• (~1-C8)alkyl-O-(C,-C8)alkyl-, 
10 di(C1-C8)alkyl-N~(C1-C11)~~~~f\l-(CH2)p·• H.2N~(C=O)-(CH2)p·• · (C,-C11)alkyl-HN-(C=O)­

: , 'I . 
(.C,"'.C8)alkyl . 

(CH2)p, di(C,-C11)alkyl-tf(Q =0)-(CH2)p, (C3-C7)cycloalkyl-NH~(C=O)-(CH2)p·• R' 30-

,~ - (CH2}p·• R130-(C~OHCH2)1>"'• H(O=C)-0-, H(O=C}-0-(C,-C,)alkyl-, H(O=C}-NH-(CH2)p·• 

15 '.· (C,-C8)alkyi~(O=C)-NH-(qH2)p·.'° -~CHO, H~(C=O)·(CH2)p·• (c1-C11)alkyl-·(C=O)-, (C,-

'· 

· « .·• ;·;. :' >< .:: C,)alkyi~(O~CJ~N~(CH~~~i}-~(o=c):.:r4..:(CH2)p-;·Ho-cc,-Ce)alkyl-N-:(CH2}p-, (C,~C,)'alkyl- ' ·'.·) .. ,,>::,.:[,;( 

.. ..1 . . •. 1 .. ; . . I 
(C,-C 11)alkyl . (C1-C8)~kyJ (C_,-C.,)alkyl 

(C=O)-Q-NH-(CH2)p -. ar1l,in~C1:'.C11)alkyl-(C=O)-O-(CH:,)p-, (C1-C11)alkyl-NH-(C1 ..C,)alkyl-

20 (C=O)-O-(CH2)p·• dl{C,~Q~)811<~-N-(C,-C,)alkyl-(C=O)-O-(CH2}p·• hydroxy, hydroxy-(C1-

C8)alkyt-, hydroxy-(C,-C15)~kyl~NH-(CH2)p-, and -CN; 

R11 is hydrogen p_r,.halo; 

R12 is hydrogen~ ~qN or halo; 

R13 is hydrogen,· (C,~Ce)~kyl, (C,-C,)alkyl-(C=O)-, (C,-C11)alkyl-O-(C=O)-, (C,-

25 C0)alkyl-NH-(C=O)-, ordl(9;·C~)alkyl-N-(C=O)-: 

R16 is hydrogen,:,_..:¢N, (C,-C,)alkyl, halo, CF3, -CHO or {C,-C,)alkoxy; 

R" is hydrogen:· :cN. (C1-C11)alkyl, h~o. CF3 , -CHO or (C,-C,)alkoxy; 

R17 is hydroge11,: -CN,. (C,-C.,)alkyl, amlno-{C,-C8)alkyl:. {C1-C11)alkyl-NH-(C1-

C8)alkyl-, di(C,-C8)alkyl-N~(C1 ..:C8)alkyl-, halo, CF3 , -CHO or (C,-C9)alkoxy; 

30 n is an Integer frQ~ z'to to 3; 

each p is indep~_ndentiy· an integer from zero to 3; 

s is an integer frOm zero to 4; 

wherein the da&he~ t:>(>l'ld represented an optional double bondi 

.·' ·. 
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with the proviso that; i) when R' Is hydrogen, one of R11 and R12 is other than 

hydrogen; Ji) when R' is unsubstituted phenyl and R3 Is hydrogen then (a) R~ can no 

t be unsubstituted phenyl, thienyJ or furyl or (b) R9 or R'2 can not be Cl or hydroxy 

when R'0 and R" are hydrogen, or (c) R'0 or R11 c.an not be chloro when R' and R12 

5 ·are hydrogen; iii) when R3 ts hydrogen: R8
, R7, and R8 are tiydrogen; and R5 is chloro 

or methyl~ then (a) R2 can not be unsubstituted phenyl, thienyl orfuryl or (b) R10 or R11 

can not be chloro or (c) R9 or R12 can not be hydroxy, methyl or methoxy; iv) when R3 

is hydrogen or chloro: R5 is methyl; R'. R7 , and R' are hydrogen; and K, Land M equal 

carbon, then (a) one of R" through Rn must be other than hydrogen or (b) Rn must 

1 O be other than hydrogen or methyl; v) when R1 is unsubstituted pyridin-2-yl and R3 1s 

hydrogen, bromo or iodo then R2 can not be unsubstituted phenyl; vi) when R7 ls 

chloro; R5
, R8

, and R8 are hydrogen; and R3 Is hydrogen, then (a) R2 can not be 

unsubstituted phenyl, pyridyl, thienyl orfuryl or (b) R' or R12 can not be hydroxy when 

R10 and R11 a.re hydrogen; vii) when R2 is unsubstituted phenyl. Re, R7
, and R8 are ·· .t 

, . . . .J 5 .. :;)i.ydrog•n. ~d .R3 is:h.Ydrogeo,,.then R11 .9811 not be ,~02H; viii) when R2 is unsubstituted.. ,, ;::o_ .. · •• 

pyridin-2-yl, R5 and R7 are hydrogen. and R3 Is hydrog~ri, then Re or R8 must be other 

than chloro; ix) when R2 is unsubstituted phenyl, R3 Is hydrogen, and R5 and R7 are 

~ydrogen, then one of R8 or R8 .m,ust be other than chloro; 

and the pharmaceutically acceptable salts of such compounds. 

20 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, I.e., 

salts containing pharmacologically acceptable anions, such as the hydrochloride; 

25 hydrobr'omide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, 

acetate,· lactate, citrate, acid citrate,' tartrate, bitartrate, succinate, maleate, fumarate, 

gluconate,sacchara1e,benzoate,methanesulfonate,ethanesulfonate,benzenesulfonate, 

p-toluenesulfonate and pamoate [i.e., 1, 1'-methylene-bis-(2-hydroxy-3-

naphthoate)]salts. 

30 The invention also relates to base addition salts of formula I. The chemical 

bases that may be used as reagents to prepare pharmaceutipally acceptable base salts 

of those compounds of formula I that are acidic in nature are those that form non-toxic 

base salts with such compounds. Such non-toxic base saJts include, but are not limited 
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to those derived from suc,h pharmacologically acceptable cations such as alkali metal 

cation.s. {Lg,_, potassium .~d sodium) and alkaline earth m.atal cations (!&, calcium ·· 

and magnesium), ammo11ium or water-soluble .amine addition salts such as ·No 

methytglucamine (meglurnine), and the lower alkanolammonium and other base salts 

5 of pharmaceutically acceptable· organic -.minas. 

Preferred compounds of formula I are those wherein R3 is fluoro or chloro. 
·:::.. 

Preferred compoui).ds of formula I wherein R1 Is Ph1 are those wherein one of 

R5
• R', R7 or R8 is ftuorQ, bromo, chloro, methyl or trifluoromethyl, preferably R1 is 

fluoro, brorno. chloro, methyl or trifluoromethyl. Most preferred compounds of formula 

10 I wherein R' is Ph1 are th()se Wherein R' is chloro or methyl. 

Preferred compounds of formula t wherein R1 Is heteroaryl are those wherein 

heteroaryl is pyridin-3-yl,_ ciptionally substituted with halo, ~cN, CF3 , or (C1-C1)alkyl1 

more preferably chloro or methyl, most pr:eferably substitubtd at the 2-position. 

Preferred compo~nds of formula I wherein R2 .is Ph2 are those wherein R' ls . 
10 . • 

J§>, .ft~or9, _c;IJlq_ro, -CN.9r hy~rp~y;. or R l•;·CHO, chloro, fJuorQl}nethyl, (G1 ·C,)_..~l~f"tl-:· · ..... . . . . . ·. .·~··· . ,• .. . -: . .. . . . . '.- :. ··-: ... ·;· ·'. ·. . . : - . .. : '· .. · .•. _._ ·. r· ·:· , , . 

(CH2)p-, dl(C,-C11)alkyJ-N·((:H2)p-, or cyano. Most preferred compounds of formula I 
. ···. .· . ~ 

wherein R2 is Ph2 ·are th~se wherein R8 is· fluoro or -CN; or R10 is methyl, (C1·C9)alkyl· 

NH-(CH2)p·• di(C,-C11}alkyl-N•(CH2)p·• or cyano. 

Preferred compounds of formula I wherein R2 is heteroaryl are those wherein 

20 said heteroaryl is either an optionally substituted six-membered heterocycle wherein •1(9, 

'
1L• and •M" are carbon (te: pyridin-2-yl), or •K" and •L • are carbon and •M• ls nitrogen 

(I.e. pyrimidin-2-yl), or s~d. heteroaryl is an optionally substituted five membered 

heterocycle wherein rr· 1$t1itrogien, •p• 1s sulfur and •a• is carbon (i.e. 1,3-thiazol-4-yl), 

. or .,.. is nitrogen or suHur. ~.a~ ls nitrogen or sulfur and •p• is c:art>on (i.e. 1,3-thiazol-2-yl) 

25 or "T• is oxygen and •p•: ahd :~a• are each carbon ~.e. fur·2·yl). 

Preferred compounds- of formula I wherein R2 Is art optionally substituted six­

membered heterocycle WJierein •K•, •L• and •M• are carbon. (Le. pyridin-2-yl) are those 

wherein R14 is hydroge~, -CHO, chloro, fluoro, methyl, (C,-C11)alkyl-NH-(CH2)p-, dl(C1-

C0)alkyl-N-(CH2)p·• or cyilno; R17 is hydrogen, -CHO, chloro, fluoro, methyl, (C,-C,)alkyl- · 

30 NH-(C,-C0)alkyl, di(C,·Ce)alkyl-N-(C,-C,)alkyl, orcyano; or R,.15 or R19 are independently 
. . : . 

hydrogen, -CHO, chloro, fluoro, methyl or cyano. Mos( preferred compounds of 

formula l wherein R2 is Eln: optionally substituted slx-member'9d heterocycle wherein •K•. 
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•L• and •M• are carbon Q.e. pyridin-2-yl) are those wh.,-ein R14 is hydrogen, -CHO, 

methyl; (C,·C9)alkyl-NH·(CH2)p·.- di(C1·C0)~kyl-N-(CH2),-, or cyano. 

·· Preferred compounds of formula I Wherein R2 Is: @n optionally substituted five­

membered heterocycle wherein _.,.. is nttJ:ogen, •p- is sulfur and •a• is carbon (I~•· 1,3-

5 thiazol-4-yl) are those wherein R'4 , R11 or R11. are each Independently hydrogen, chloro, 

fluoro, methyl or cyano. 

Preferred compounds of formula I wherein R2 Is -~ op1icnally substituted five-­

membered heterocycle wherein .,.. is nitrogen or sulfur, •a• Js sulfur or nitrogen and •p• 

is carbon (i.e. 1,3-thiazo1·2·yl) are those wherein R14 or R'6 are independently hydrogen, 

10 chloro, fluoro, methyl or cyano. 

Specific preferred compounds of the invention Include: 

3-(2-chloro-phenyl)-2-[2-(5-diethylaminomethyl-2-fluoro-phenyl)- · 

vinyl}-6-fluoro-3H-quinazolin-4-one; . 

.. ·· 3-(2-chloro-phenyl)-2-[2-(6-di~ylaminomethyl-pyridln-2-yl)-vinyl]-6-fluoro-3H-

.. 1~5~ .... quinazolin-4-one:. ~.- : ·_.;.'.: . . . . ~ .;t.:-:. . />"\ · ~: ~~: .. ·· ,~. · -:. ·? 

3-(2-chloro-phenyl)-2-[2-(4-diethylaminomethyl-pyridin-2-yl)-vinyl}-6-fluoro-3H-

quinazolin-4-one; 

3-(2-chloro-phenyl)·2·(2·(6-e1hytaminol'.l1ethyl-pyridin-2-yl)-vinyl)-6-fluoro-3H­

quinazolin-4-one; 

20 3-(2-bromo-phenyl)-2-[2-(6-diethylarnlnomethyl-pyridin-2;.yf)-vinyl]-6-fluoro-3H-

quinazolin-4-one; 

3-(2-chloro-phenyl)-S·fluoro-2-[2-(6-methoxymethyl-pyridin·2-yl)-vinyl]-3H­

quinazolin-4-one; 

S-fluoro-3-(2-methyf-pyridin-3-yl}-2-[2-(2-rne1hyl·thiazol-4-yl)-vinyl]-3H-quinazoSin-4-

25 one; 

· 3·(2-chloro-phenyl)-6-fluoro-2-[2-(4-methyl-pyrimidine-2-yl)-vinyl]-

3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-S-fluoro-2-{2-[6-(isopropylamlno-methyl)· 

pyridin-2-yl)-ethyl}-3H-quinazolin-4-one: and 

30 2·(2-(5-diethylaminomethyt .. 2-fluoro-phenyl)-vinyl)-&-fluoro-3-(2-methyl-pyridin-3-

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

Other specific compounds of the Invention Include: 

6-Fluoro-3-{3-methyf·p.yrazin-2-yl)-2-(2-pyridln-2-yl-vinyf)-3H-quinazofin-4-one; 



':; ·.-
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6-Fluoro-3-{4-mettiyl-pyridln-3-yl)·2·(2-pyridin·2·yl-vinyl}-3H-quinazolin-4-one; 

3-{2-chloro-phenyl)+tluoro·2·(2·pyridin-2-yl-vinyl)-3H-qµinazoli~-4-one; 

3-(2·bromo-phenyl)·2·(2·pyrldln·2-yi-vlnyl)-3H-qulnazolin-4-one; 

6-chloro-2-(2-pyridin-2-yl-vinyl)-3-o-tolyl-3H-qulnazolin+one; 

5 3-(2-chloro-phenyl)-2•[2-(6-methyl-pyrldln-2-yl)-vinyl]-3H-quinazolln+one; 

6-chloro-2-[2-(6-methyl-pyridln-2-yl)·vinyl]-3-o-tolyl-3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-6-fluoro-2-(2-pyrldln-2-yl-ethyl)-3H-quinazolin-4-one; 

6-{ 2-(3·(2-chloro~phenyl)-6-fluoro-4-oxo-3,4-dihydro-qulnazolin-2-yl)·vlnyl}­

pyridlne-2-carbaldehyde; 

1 O 3-(2·chloro-phenyl)-6-fluoro-2·(2·(6-methylaminomethyl-pyridin-2-yl)-vlnyt)-3H-

quinazolln-4-one; 

N-(6·{2·[3·(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dlhydro-quinazolin-2-yl]·vinyl}· 

pyridin-2-ylmathyl)-N-m•hyl-acetamlde; 

,. 6-{ 2· (3-(2-chloro-phenyl)-6-fl.uoro-4-oxo-3,4-f:lihydro-quioazolin-2-yl]-vlnyl}-

15 . '· pyri~ine-2..qi.vbonltril~; .· . < . ., . -:: , . ; · .. :, ., .. _, '.< -· .. ! : • . ...... ~ . : 

20 one; 

3·(2-fluoro-phenyl)-~·(2'.'pyrldln-2-yl-vlnyl)_-3H-c;u~l'\~olin-4-one; 

3-(2-bromo-pheliyl)~ftuoro-2-(2-pyridin-2-yl-viriyl):;SH-quinazolin-4-one; 

3-(4-bromo-2-chlofQ1?henyl)-6-fluoro-2-(2-pyrldin-2-yl-vinyl)-3H-quinazolin-4-one; . 

3-(2-chloro-phenyl)·2-[2-(6"dlethylaminornethyl-pyricfm-2-yl)-vinyl]-3H-quinazolin-4-

N-(6-{2-(3·{2-chl9ro-phenyl)-6-fluorQ-4-oxo..S,4-dlhydro-quinazolin-2-yl]·vinyl}­

pyridin-2-ylmethyl)-N-ethyl;.acetamlde; 

3-(2-chloro-phenyl)-6-fluoro-2·[2-(6-tluoromethyl-pyridin-2-yl)-vinyl]-3H-quinazolin-

4-one; 

25 3-(2-chloro-phenyl)-6-fluoro-2-(2-(6-pyrrolidin-1-ylmethyl-pyridin-2-yl)-ethyl)..SH-

quinazolin_-4-one; 

3-(2-chloro-phenyl)-2-[2-(6-{[ethyl-(2-hydroxy-ethyl)-amino]-methyl}-pyridin-2-yl)­

vinyl)~fluoro-3H-qulnazolin-4-one; 

3-(2-chloro-phenyl)-6-fluoro-2-{2·[6-(lsopropylamino-methyl)-pyridin-2-y1)-vinyl}-

30 3H-quinazolin-4-one; 

3-(2-chloro-phenyl)~fluoro-2-{2-[6-(2-methyl-piperidin-1-ylmethyl)-pyridin-2-yl]­

vinyl }-3H-quinazolin-4-one; 
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3-(2-chloro".'phtJrlyl)·2·[2-(6-ethoXymethyl-pyridln-2-yl)-vinyl]-6-fluoro-3H-quinazoJin-

4-one; . .. . . .. ·.· . ~~ ... , 

. 3·(2-chloro.-phenyt)-2-{2-[6-(2,5-dihydro-pyrrol-1-ylmethyl}-pyridin-2-yl]-vinyl}·6· 

fluoro-SH-quinazolln-4-one; 

5 3-(2-chloro-phenyl)-6-fluoro-2-{2-[6-(4-methyl-pipetjdin-1-ylmethyf)-pyridln•2-yl]· 
' 

vinyl}-SH-quinazolin-4-one; 

6-bromo-2·[2-(6-methyl·pyridln-2-yl)-vinyl]-3-o·tolyl-3H-quinazolin-4-one; 

6-bromo-2-(2-pylidin-2-yl-vinyl)-3-o-tolyl-SH-qulnaz~lin-4-one: 

6-fluoro-3-(2-flLiorQ-f)henyl)-2-(21)yridin·2-yl-vinyl)-3H-quinazolin-4-one; 

1 O 1-benzyl-5-(2-m..-.yl-(1,3]dioxolan-2-yl)-2-oxo-2,3-dlhydro· 1 H·indole-3-carboxylic 

acid (3-phenylcarbamoyl~phenyl)-amlde; 

3-(2-chloro-phenyl)-6-methyl-2·(2·pyridin-2-yl-vinyl)~3H-quinazolln-4-one; 

3-(2-chloro-phenyJ}-2·[2·(6-dimethylaminomethyl-pyridin-2-yl)-vinyl]-6-fluoro-3H· 

quinazolin..+one:· 

· ... 15 « '· 6".flv.oro-3:>{2~fluor«?~Ph~oyl)~~.;,[2·(6-m,ethyli>Yfidin-.,2~)~vinyl)S3H-quinazolin+one; 

3·(2-chloro-ph$nyl)-2-[2·(6-{ ((2-dimethylamino-ett,yl)-methyl-amlno ]-methyl}· 

pyridin-2-yl)-vinyl)-6-fluoro~3H•quinazolin-4-one~·-

.. ~~(2-chloro-phenyl)·E?~fluoro·2· (2-(6·hydroxymethyl~pyridin-2·yl)-vinyl]-3H­

quinazolin-4-one; 

20 acetic acid 6-{2,.[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2·yl]-

vinyl}-pyridin-2-ylmethyl ester; 

6-{2-[3·(2-bromo-phenyl)-6·fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl]-vlnyl}· 

pyridine-2-carbaldehyde; 

3-(2-bromo-phenyl)-2-(2-(6-diethylaminomethyl-pyriqin-2-yl)-vinyl]-3H-quinazolln-4-

25 one; 

aceticacid6-{2-(3·(2-bromo-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolln-2-yl]­

vinyl }-pyridin-2-ylmethyl ester:. 

diethylamino-acetic acid 6-{2-[3-(2-chloro-phenyn-a-tluoro-4-oxo-3,4-dihydro­

quinazolin-2-yl]-vinyl}-pyridin-2-ylmethyt ester; 

30 3·(2-chloro-phtmyl)-2-[2·(6-dlfluoromethyl-pyridin-2-yl)-vinyl]-6· 

fluoro-3H-quinazolin-4-one 

3-(2-chloro·phenyl)-6-fl1,.1oro-2-[2-(6-mathoxy·pyridln-2·yl)·vinyl]-3H· 

quinazolin-4-one 
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2-{2-(3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl}-vinyl}-6-
;·:·-./-•. ;, ''i'"' 

mathyl-nicotinonitrile; 

2-{2-(3-(2-chloro-ph.,,yl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl]-ethyl}-6-

methyl-nicotinonitrile; 

5 3-(2-chloro-phenyl)+.fluoro-2-(2-pyrimldine-2-yl-ethyl)·3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-2·[2-(4,6-dlmethyl-pyrlmldine-2-yl)-vlnyl]-6-fluoro-3H­

quinazolin-4-one: 

2-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl}-vinyl}­

nicotinonitrlle; 

10 3-(2-chloro-phenyJ)-s.;fluoro-2-(2·{6-[(3-m~yl-butylamlno)-

methyt]-pyridin-2-yl}-ethyl).;sH-quinazolin-4-one; 
. ·- . 

2-{ 2-(3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dlhydro-quinazolin-2-yl]-ethyl}­

nicotinonitrile; 

\. 

3-(2-chloro-pyridin-3;.yl)-6-fluoro-2-(2;.(2-hydrdxy-phenyl)-vinyl]-3H-quinazolin-4- ;'' 

1&· one; ·' •. , .·;" ... :· .... 

2-{2-[6-fluoro-3-(2-i:nethyl-s)yridin-3-yl):+oxo-3,4-dihydro­

quinazolin-2-yl)~vfnyl}-4-me,thVi-benzonibilei 
2·[2~(6-chloro-4-0xo~-o-tolyl-3,4-dlhydro-quinazolin-2-yl)-vinyl)­

benzonitrile; 

20 2-{2-13-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl]-vlnyl}-4-

methyl-benzoniti'ile; 

3-(2-bromo-phe11yl)-641uoro-2-[2-(6-hydroxymethyl-pyridi n-2-yl )-vinyl]-3H­

quinazolin-4-one; and 

3-(2-chioro-phenyl)-6-fluoro-2-(2-(6-pyrrolidin-1-ylmethyl-pyridln-2-yl)-vinyl]..SH-

25 quinazolin-4-one. 

This invention als<> relates to a pharmaceutical composition for treating or 

preventing a condition ~elected from cerebr&I deficits sub~,equent to cardiac bypass 

surgery and grafting, str9ke, cerebral ischemia, spinal cord trauma, head trauma, 
,· ' 

Alzheimers Disease, Huntington's Chorea, amyotrophiclateral sclerosis, epilepsy, AIDS-

30 induced dementia!, mu~cular spasms, migraine headaches, urinary incontinence, 

psychosis, convulsions, ·perinatal hypoxia, hypoxia (such as condttions caused by 

strangulation, surgery, S.moka Inhalation, asphyxiation, drowning, choking, electrocution 

or drug or alcohol overd~~el, :cardiac arrest, hypoglycemic neuronal damage, opiate 

; .. ~I 

.j 



W097143276 PCT/IB97/00134 _ 

·13-

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

opiate, cocaine and nicotine addiction), ocular damage~ retlnopathy, retinal neuropathy, 

tinnitus, idiopathic and drug Induced Parkinson's. Disease, anxiety, emesis, brain 

edema, chronic or ac.u.te pain, or tardive dyskinesi.a, in a mammal, comprising an 

5 amount of a compourj~ of formula I effective in treating. or preventing such condition 

and a pharmaceutically. aceeptable carrier. 

This invention llfso relates to a method ot treating or preventing a condition 

selected from cerebral,deficits subsequent .to cardiac bypass surgery and grafting, 

stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease, 

10 Huntington's Chorea, amyotr()phic lateral sclerosis, epilepsy, AIDS-induced demential, 

muscular spasms, migrain~ headaches, urinary incontinence, psychosis, convulsions, 

perinatal hypoxia, hypoxia (such as conditions caused by strangulation, surgery, smoke 

inhalation, asphyxiation. drowning, choking, electrocution ordrl.:'9 or alcohol overdose), 

cardiac arrest. hypoglycemic neuronal damage, opiate tolerance, addiction withdrawal 

15 (such as alcoholis·mrand\:drug ·addiction including opiate, cocaine and nicotine , 

addiction), ocular dani~g~. retinopathy, retinal neuropathy, tinnitus, idiopathic and dr 

ug induced Parkinson's' Disease, anxiety, emesls, brain edema, chronic or acute pain, 

or tardive dyskinesia, in a mammal, comprising administering to a mammal in need of 

such treatment or prevention an amount of a compound of formula J effective in treating 
···." ' 

20 or preventing such corjdition. 

This invention also . relates to a pharmaceutical composition for treating or 

preventing a condition: selected from cerebral deficits subsequent to cardiac bypass 

surgery and grafting, stroke, cerebral ischemla, spinal c,ord trauma, head trauma, 

Alzheimer's Disease, Hµnti~gton's Ch~rea, amyotrophiclateral sclerosis, epilepsy, AIDS-

25 induced dementia!, mus~lar spasms, migraine h'ead~ches, urinary incontinence, 

psychosis, convulsion~. perinatal hypoxia, hypoxia (such as conditions caused by 

strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking, electrocution 

or drug or alcohol overdose), cardiac arrest, hypoglyc&fT1iC neuronal damage, opiate 

tolerance, addiction withdra',Nal (such as alcoholls,m 210d drug addiction including 

30 opiate, cocaine and nicotine addiction), ocular dar:nage, r$~iilopathy, retinal neuropathy, 

tinnitus, idiopathic and drug induced Parkins~n's Ois•ase, anxiety, emesis, brain 

edema, chronic or acute pC\in, or tardive dysklnesi•, in a mammal, comprising an A 
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MPA receptor antagonizing effective amount of a compoµnd of formula I and a 

pharmaceutically acceptat)le carrier. · ·· 

This Invention also ;.ref-.tes to a method for treating or preventing a condition 

selected from cerebral deficits- subsequent to cardiac byp&\Ss surgery and grafting,. 

5 stroke, cerebral ischerT'li~~, spinal cord trauma. head tnu.am.a1 Alzheimer's Disease, 

Huntington's Chorea, amyo~ophic lateral sclerosis, epilepsy, AIDS-induced demential, 
:·· .· : 

muscular spasms, migraine' headaches, urinary lncontinenc~.~ psychosis, conwlslons, 

perinatal hypoxia, hypoxia. (such as conditions caused by strangulation, surgery, smoke 

inhalation, asphyxiation; drowning, choking, electrocution or drug or alcohol overdose}, 

1 O cardiac arrest, hypoglyc9n)Jc neuronal damage, opl•e tolerance, addiction withdrawal 

(such as alcoholism and· ·.drug addiction inch.~dlng opiate, cocaine and nicotine 

addiction), ocular damagfl:;-r.tiriopathy, retinal neuropathy, tinnitus, idiopathic and dr 

ug induced Parkinson's _Disease, anxiety, emesis, brain edema, chronic or acute pain, 

or tardive dysklnesia, in ~'mammal, comprising :administering to a mammal requiring 

15 . such treatment or prev~hti9'1:'an AMPA r~eptor antagonl:z!ll9 effective amount of_,a. 

compound of formula I. ,.· .. ,. 

The , compound~- ~~ ·this invention include all sterapisomars and all optical 

isomers of compounds of the form"'la·I (!&, R and S enantlomars), as well as racemlc, 

dlastereomeric and other "mixtures of such isomers. 

20 The compounds of'thiis invention may·contaln-olefln-41ke double bonds. Whe 

n such bonds are present, the compounds of the Invention exist as els and trans 

configurations and as mixtures thereof. 

Unless otherwise indicated, the alkyl groups referred to herein, as welt~ the 

alkyl moieties of other groups referred to herein (!&., alkoxy), may be linear or 

25 branched, and they may.also be cyclic(!&, cyclopropyl, ()yclobutyl, cyclopentyl, or 

cyclohexyl) or be linear or· branched and contain cyclic moi'1ies. 

Un&ess otherwis•tindicated, halo and halogen refer to fluorine, bromine, chlorine 

or iodine. 
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Detailed OescrlDtion of the Invention 

The compounds of formula l can be prepared aQCording to the methods of 

Scheme 1. In the reaction Scheme anct discussion that follow, K, L, M, P, Q, T, R1, R2, 

R6
, R8

, R7
, R8

, R9
, R10

, R11
, R12

, R13
• R14

, R15
, R11, R17, Ph1, Ph2, n. m, and p, unless 

5 otherwise indicated, are as defined above for formula I. 

.. ! .• . : :·; -(• · .. ~- '. ····':" . 
··::,.,_ ,i.·' ... 
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SCHEME 1 
. ·~'<;·.;. _;..;- .. 

0 0 

OH OH 
5 

l 0 
10 

.: / . 

/ R3 
I 

NYCH3 
IV 

0 

0 
Rl 

~ 

AcH3 

I I 

. ·:'15 .;··~,. ·: . . :. . ..::~~ ; ...... 
·~ ·. . .. ; .. . . .. 

0 
. ·R3 ·R1 . 

.... ~ .. 

~R2 
20 



W097/43276 PCT/IB97/00134 _ 

-17· 

SCHEME2 
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Scheme 1 refers to the preparation of compounds . of the formula I from 
. . . 

compounds of the formulaV. Compounds of the formula V are commercially available 

or can be prepared by n::iatl:1~ds wall known to those of ordln,ry skill In the art. 

A compound of the formula V can be converted Into 81'.1. acetamide of the formula 

5 IV by reaction with acetyl chloride or acetic anhydride in the presence of a base in a 

reaction Inert solvent. Suit~le solvents include methylene chloride, dlchloroethane, 

tetrahydrofuran and dioxane, preferably methylene chloride. Suitable bases Include 

trialkylamines such as. trlethytamlne · and trlbutylamlne, dimethylaminopyridine and 

potassium carbonate, p~ef'.ably triethylamine. The temperature of the aforesaid 

10 reaction is In the range from about o0 c to about 35°C for about 1 hour to about 10 

hours, preferably at abou~ 30°C for about 3 hours. 

The acetamide of. ttie formula IV Is cyclized to a compound of the formula Ill by 

reaction with a dehydrating;agent, in the presence of a catalyst, in dry reaction inert 

' solvent. S4itable dehydrating agents include acetic anhydride; phosphorous pentoxide; 

, 15 ' dicyclohexylcarbodiimi~e.us~d ac.iytchlorlda, preferably acetic anhydride. Suitable . 
. . ·········" . . ' . 

catalysts inc,ude sodium or potassium acetate, acetic acid; p-toluene sulfonic acid, or 
. . . ~ ::··:::, 

boron trifluoride. etherate, preferably $Odium acetate. Suitable ~olvents include dioxane, 

.toluene," dlglyme or dichlc;;roethane, preferably dioxane. The temperature of the 
. . 

aforesaid reaction is in the 'range from about 80°C to about 11 ~°C for about 1 hour to 

20 about 24 hours. preferably.at about 100°C for about 3 to 10 hours. 

Alternatively, the compound of formula V can be directly converted into a 

compound of formula Ill by reaction with acetic anhydride in the presence of an acid 

catalyst in a solvent. Su~le acid catalysts include acetic acid, sulfuric acid, or p­

toluene ·suHonic acid, preferably acetic acid. Suitable solvents include acetic acid, 
·.·:· .. ': 

25 toluene or xylene, prefer~ly acetic acid. The temperature of the aforesaid reaction i 

s from about 20°C to aboGt 150°Cfor about 10 minutes to about 10 hours, preferably 

at about 120°C for about 2 to 5 hours. 

The compound of formula Ill, formed by either of the above methods, is reacted 

with an amine of the formu,la R1 NH2 in a polar protic solvent. in the presence of an a 

30 cid catalyst to form a compound of the formula II. Suitable acid catalysts include acetic 

acid, p-toluene sulfonic, llcid or sulfuric acid, l?referably acetic acid. Suitable polar 

protlc solvents Include a~c acid, methanol, ethanol or lsopropanol, preferably acetic 

; .. ·.• .. 
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acid. The temperature of the aforesaid reaction is from about 20°C to about 117°C 
for about 1 hour to ab~ut 24 hours, preferably at about 117°C for about 6 h~urs. 

Alternatively, a CC>f11POUnd of the formula IV can be directly converted to a 

compound of the fonriuia U by reaction with ~ dehydrating agent, an .amine o1 the 

5 formula R1NH2, and a pase, in a reaction inert solv.ant. Suitable dehydrating agents 
include phosphoroustridiloride, phosphorous oxychlOrid•, phosphorous pentachloride 

or thionyt chloride. preft1111blY phosphorous trichloride. Suitable bases include pyridine, 

lutidine, dimathylaminopyridine, trlathylamina or N-methyt morphollne, preferably 

pyridil')e. Suitable solvents include toluene. cyclohexane, benzene or xylene, preferably 

10 toluene. Under some circumstances, when the combined reactants are.a liquid, the 

reaction may be run neat. ·. The temperature of the· aforesaid reaction is from about 

50°C to about 150°C for about 1 hour to about 24 hours, preferably at about 110°c 

for about 4 hours. · 

The compou.nd _of .formula II is reacted with an aldehyde of the formula R2CHO 

.. J.§ .. ,.i~ .. ,~,, pr•~-•PP~<qf a., q~t~y~t .anct_,\~''°'ydrating agent in a suitable solvent to·. form, a ,.,, :, .. , 

compound of the formul~ I. Suitabl' catalysts incl!Jde zipc chloride, sodium acetate, 

aluminum chle>ride, tin cl;t.loride, or boron trifluoride atherate, preferably zinc chloride or 

. . .... 'sodium ,acetate. ,Suitable .,dehydrating agents . include acetic anhydride, methane 

sulfonic anhydride, trifluoroacetic anhydride or propionic anhydride, preferably acetic 

20 anhydride. Suitable polar solvents include acetic acid, dloxane, dimethoxyethane or 

propionic acid. The temperature of the aforesaid reaction is from about 60°C to about 

100°C for about 30 minute$ to about 24 hours, preferably at about 100°C for about 3 

hours. 

Compounds of the f(>rmula l wherein the dashed line represents a single carbon-
.· : . 

25 carbon bond may be J?r~pared by hydrogenating the corresponding compounds 

wherein the dashed l_ine rf!presents 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 (H2), using catalysts such as 

paJladium on carbon (Pd/C), paJladium on barium· sulfate (Pd/BaS04), pl_atinum 011 
30 carbon (Pt/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in an 

appropriate solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a 

. pressure from about 1. to. abouts atmospheres and a temperature from about 10°C to 
about 60°C, as described . in Catalytic Hvdrogenation in Organic Synthesis, Paul 
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Rylander, Academic Press Inc., San Diego. 1979, pp. 31-63~ T_he following conditions 

are preferred: Pd on ~on, methanol at 25°C and 50 p11t··of hydrogen gas pressure.· 
This method also provides for introduction of hydrogen Isotopes (i.e .. deuterium·, tritium). 

by replacing 1 H2 wit~ 2H2 or 3H2 In ~· above procedure. 
5 Alternatively, a compound of the formula V can be converted to a compound of 

the formula II according to the methods described· 1n Scheme 2. The compound of 

formula II, so formed, can be converted Into a compound of formula t according to the 

methods of Scheme 1. Referring to Scheme 2, a compo"und of the formula V is reacted 
with a coupling reagent, an amine of the formula R1Nft2 , and a·base In a reaction Inert 

10 solvent to form a compound of the formula VI. Examples of suitable coupling reagents 
which . activate the. carboxylic functionality are dicyclohexylcarbodiimide, N-3-

di m eth ylamino prop yl-N' -ethylcarbodiimide, 2-eth~xy-1-ethoxycarbonyl-1 .2-
dihydroquinoline (EEDQ), carbonyl diimldazole (COi)", and diethylphosphorylcyanlde. 
Suitable bases,include dimethylaminopyridine·(DMAP), hydroxybenzotriazole (HBT), or 

i 5 ... trietl;lylamine, preferably dim~hylaminopyridlne. The coupling is conducted In an-Inert 
solvent, preferably an aprotic solvent. Suitable ~olvents in·clude acetonitrlle, 

. . . dichloromethane, dichloroethane, and dimathylformamide. The preferred solvent Is 

dichloromethane. The temperature of the aforesaid reaction is generally from about-30 
to about 80°C, preferably about 0 to about 2s0 c.· .. 

20 The compound of formula VI Is converted into a compo~nd of the formula VII 

by reaction with acetyl chloride or acetic anhydride _in the presence of a base in a 

reaction inert solvent. Suitable solvents include methylene chloride, tetrahydrofuran 
and chloroform, preferably methylene chloride. Suitable bases include trialkylamines 

such as triethylamine and tributylamine, dimethylaminopyridlne and potassium 

25 carbonate, preferably triethylamine. The temperature of the aforesaid reaction is in the 
range from about o ° C to about 35 ° C for about 1 hour to about 10 hours, preferably 
at about 30° C for about 3 hours. 

The compound of formula VII ls cyclized to a compound of formula II by reaction 

with triphenylphosphine, a base, and a dialkyl azodicarboxylate In a reaction inert 
30 solvent. Suitable bases include pyridine, triethylamine. and.:4-dimethylaminopyrldlne, 

preferably 4-dlmethylaminopyridine. Suitable solvents include dimethylformamide, 

tetrahydrofuran· and dioxane, ~preferably dioxane. The temperature of the aforesaid 

reaction is in the range from &bout 25°C to about 125°C for about 1 hour to about 24 

.. ·'' 
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hours, preferably at &Qout 100°C for about 8 to 16 hours. The compound of fonnuJa 

II can be converted in~o: a :compound of formula I according to the method described 

in Scheme 1. 

Compounds offonnula II can also be made according to the methods described 

5 in Miyashita, !!1...1!., H!tero·cycles, ~ 2, 691-699 (1996). 

Unless indic~~d ~th~twise, the pressure of each of the above reactions Is not 

critical. Generally. the reactions wiD be conducted at a pressure of about one to about 

three atmospheres, pref~ly at ambient pressure (about one atmosphere) 

· When R2 is h,.~l'Oar:yl, one of ordinary skill in the art will understand that 

to heteroaryl is selected fr9m the group consisting of pyridin-2-yl, 1 ,3-pyrazin-4-yl, 1,4-

pyrazin-3-yl, 1,3-pyraz1~~2-yl, pyrro1-2y1, 1,3-imidazol-4-yl, 1,3-imidazol-2-yl, 1,3,4-trlazol-

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

.J~, :• ~dltional- bo'1d, up ,t~ :a i:na>dmum .. oUhree -substitlH~nt$. ::· j ,.z 

The compou11d.~ J>f the formµla I which are baste in nature are capable of 

forming a wide variefy qf. different salts with various inorganic and organic acids. 

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

it is often desirable in· praetice to initially isolate a compound of the formula I from the 

20 reaction mixture as a· pharmaceutically unacceptable salt and then simply convert the 

latter back to the free:. base compound by treatment with an alkaline reagent, and 

subsequently convert thtt free base to a pharmaceutically acceptable acid addition salt. 

The acid addition saltsofthe'base compounds of this invention are readily prepared 

by treating the base (;Ompowid with a substantially equivalent amount of the chosen 

26 mineral or organic acid, in ah -~ueous solvent medium or in a suitable organic solvent 

such as methanol or ethanol. Upon careful evaporation of the solvent, the desired solid 

salt is obtained. 

The acids whi~ are used to prepare the pharmaceutically acceptable acid 

addition salts of the base eompounds of this invention .,-e those which form non-toxic 

30 acid addition salts, i.e., setts containing pharmacologi~ly acceptable anions, such as 

hydrochloride, hydrobrcmide, hydroiodide, nitrate, sulfate· or bisulfate, phosphate or 

acid phosphate, acetatei,Ja~te, citrate or acid citrate, tartrate or bltartrate, succlnate, 
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maleate, fumarate, glucoliat•• s_accharata, benzoate, methanesuHonate and. pamoate 

[I.e., 1, 1 '-rnethylen•bls-(2·~ydro.xy-3-naphtfloate)l salts. 

Those compoun~ ·of the formula I whl~ are acidic ·in nature ·are capable of 

forming base salts with v..-;ous pharmacologically acceptabl• cations. Examples of 

5 such salts Include the alkali m.etal or alkaline-earth metiil '••alts and· particular, the 

sodium and potassium salts •. These salts are all prepsed by conventional techniques. 

The chemical bases which are used ·as reagents to prepare the pharmaceutically 

acceptable base salts of #lis invention are those which form non-toxic base salts with 

the herein described aci~i~ compounds of f~rinula I. These non-toxic base salts 

1 O include those derived fro_m· such pharmacologically accept~le cations as sodium, 

potassium calcium and magnesium, etc. These salts can easily be prepared by treating 

the corresponding acidic c<>mpounds· with an aqueous sol~on containing the desired 

pharmacologically acceptable cations, and '1en evaporating the resulting solution to 

. dryness, preferably under r~Uced pressure, Alternatively, they may also be prepared 

· ··15 by·:·mixing lo\Ner alkanotic. ~olutions of the aCldic · comp-oQnd~ anci -the desired illkall· 

metal alkoxide together. ~-d then evaporating the r8s!Jlting .sc;>lution to dryness in the 

same manner" as before:.''. in either case, stoichiometric "quantities of reagents are .. • 

preferably employed in or~~tr'_tb ensure completeness of reaction of maximum product 

of yields of the desired.final product. 

20 The compounds· of· the formula I and the pharmaceutically acceptable salts 

thereof (hereinafter, also referred to as the active compounds of the Invention) are 

useful for the treatment of. lieurodegenaratlve and CNS;.trm.ama re~ated conditions and 

are potent AMPA recept()f' .-ntagonlsts. The active compounds of the Invention may 

.therefore be used in th_e .. tfeatrnent or prevention of · cereb~ deficits subsequent to 

25 cardiac bypass surgery and grafting, stroke, cerebral lsch;~la, spinal cord trauma, 

head trauma. Alzheimers Oisaale, Huntington's Chorea," mtiyotrophlc lateral sclerosis, 
.. , . 

epilepsy, AIDS-induced dernential, muscular spasms, migraine headaches, urinary 

incontinence, psychosis, :convulsions, perinatal hypoxia, hypoxia (such as conditions 

caused by strangulation, surgery, smoke inhalation, asph~ation, drowning, choking, 

30 electrocution or drug or alcohol overdose), cardiac art•st, hypoglycemic neuronal 

damage, opiate tolerance, addiction withdrawal (such '11:81cqh.olism and drug addiction 

Including opiate, cocalm~ and nicotine 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 dyskinesla. 

The in vitro and in vivo activity of the compounds of the Invention for AMPA 

receptor antagonism .. can be .determined by methods av~le to one of ordinary skill 

5 in the art. One method for determining the activity of the Compounds of the invention 

Is by inhibition of pentylenatetrazol (PTZ)-lnduced seizures. Another method for 

determining the ~vity of the compounds of the invention is by blockage of AMPA 

receptor activation-induced 45Ca2 + uptake. 

One specific method for determining the activity of the compounds of the 

1 O invention for inhibition of pentylenetetrazol (PTZ)-lnduced seizures in mice can be 

determined according to the following procedure. This assay examines the ability of 

compounds to block seizures and death produced by PTZ. Measures taken are latency 
to clonic and tonic seizures, and death. l05oS are determined based on percent 

. protection. ,. 

:1.S , ': ·.Male:,<;;:~ l .mice fr.om, Cnarle$: Riv~r, .~JgttJ11g .. 1+.16 g on ar~~ and 26-35 g at , , 

the til'!le of testing, serve as sµbje~ for these exp.erimen~. Mic~ are housed 13 per 

cage under standard laboratory condit!~ns 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 tasting . 

. 20 All compounds are administered in a volume of 1 O ml/kg. Drug vehicles will 

depend on compound solubility, but screening will typically be done using satin~, 

distilled water, or E:D:S/5:5:90 (5% emulphor, 6% DMSO, and 90% saline) as the 

injection vehicle. 

Mice are administered the test compounds or vehicle (i.p., s.c., or p.o.) and are 

25 .placed into plexiglass cages in groups of five. At a predetermined time after these 

injections, mice are given an injection of PTZ (l.p., 120 mg/kg) and placed Into 

individual plexiglass cages. Measures taken during this five minute test period are: (1) 

latency to clonic seizures, (2) latency to tonic seizures, and (3) latency to death. 

Treatment groups are compared to the vehicle-•reated group by Kruskal-Wallis Anova 

30 and Mann-Whitney U tests (Statview). Percent protection i~ calculated for each group 

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

at each measure. 10150's are determined by probit analysis (Blostat). 
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Another method fo·r determining the activity .. of the compounds is to determine 

the effect of the compot.1f'ids· ·on motor coordination in mice. This actlvlty can .be 

determined according to.the following prQcedure. 

Male CD-1 mice fr~m Chanes River, weighing 14-16 g on arrival and 23-35 g at 

5 the time of testing, serve .as subjects for these experimen~s. Mice are housed 1 S per 
:, : . 

cage under standard labe>tatory eondltions on a L:Dn a~m;.: 7:p.m. lighting cycle for at 

least 7 days prior to experimentation. F~od and W"-ter are avai~le ad llbitum until the 

time of testing. 

All compounds ar:e administered ln a.volume of 10 ml/kg. Drug vehicles will 

1 O depend on compound solubility, but ~reening will typically be done ·using saline, 

distilled water, or E:D:S/5;6:90 (5% emulphor, 5% DMSO, and 90% saline) as the 

injection vehicle. 

The apparatus us~)n these stt.tr;tles consJsts of a group of five 13.34 x 13.34 

cm wire· mesh squares suspended on 11~43 cm et'81 pol~s connected ·to a 165.1 cm 

l? pole~which is elevated 3fi,.~;L~m ~.ove theJab~tt•neh .. The1$8 wire. mesh squares can 

be turned upside-down. 

Mica are adminis\eted test compoundta or vahlcle .. (l.p., s.c., or p.o) and are 

placed Into· plexiglas.s ca~;f~s in groups:: ~f five. . At a predete,rmined time after these 

Injections, mica are place~f on top of the wire mesh squ~es and flipped so that they 

20 are suspended upside-d()wn. During the one minute test, mica are rated O 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 cort,pared to the vehicle-treated group with Kruskal-Wallls and 

Mann-Whitney l,I tests (S~atview). 

One specific meth9d for determining blockage of AMPA receptor activation· 

25 induced 45Ca2+ uptake is described below. 

Neuronal primary cultures · 

Primary cultures of rat cerebellar granule neurons are prepared as described by 

Parks, T.N., Artman, L.D~; Alasti, N., and Nemeth, E.F.1 Modulation Of N-Methyl-0-

30 Asoarta1a Receptor-Mediated Increases In Cvtosollc Calcium In Cultured Rat Cerebellar 

Granule Cells, Brain Res.: S52, 13--22 (1991"> ... According tJ this method, cerebella are 

r•moved fro'!' 8 day old CO rats, minced Into 1 mm pieces and incubated for 15 

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

.; ... · 
··.; .. 
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The tissue is then triturated using a fine bore Pasteur pip$tte. The cell suspension is 

plated ·onto poly-0-lysina coated 96-well tissue culture pl•tes at 105 cells per well. 

Medium ccmsists of Minimal Essential Medium (MEM), with Earle's salts, 10% heat 

inactivated Fetal Bovine Serum, 2 mM L~lutamlne, ~' mM glucose, PenlciUin-

5 Streptomycin (100 units per ml) and 25 mM KCI. After. 24 hours, the medium is 

replaced with fresh medium containing 1 O pM cytosine arabinosJde to inhibit cell 

division. Cultures should be used at 6..a DIV. 

AMPA receptor activation-induced 45Ca2+ uptake 

The effects of drugs on AMPA receptor activation-induced 45Ca2+ uptake can 

10 be examined in rat cerebellar granule ·cell cultures. Cultures in 96 well plates are 

preincubated for approximately 3 hours in serum free mediu_m and then for 1 o minutes 

in a Mg2
• -free balanced salt solution (In mM: 120 NaCl, 5 KCI, 0.33 NaH2P04 1.8 C&Cl2, 

22.0 glucose and 10.0 HEPES at pH 7.4) containing 0.5 rnM OTT, 10 uM glycine and 

drugs at 2X final concentration. The reaction is started by rapid addition of an equal 

1"5· volume ,of the balanced salt ·solution containing .100 pM oft1'1e AMPkreceptor agonlst . 

. kainic acid ~d "5Ca2
+ (final specific~ 250 Cl/mmol) •. After 10 minutes at 25°C, 

the reaction is stopped by aspirating the ·~ca2+ -contalnln9; solution and washing the 

c~ls SX in an ice cold ·balanced ·salt solution containing no added calcium and 0.5 mM 

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

20 radioactivity in the lysate .is then determined. All of the compounds of the invention, 

that were tested, had ICsoS of less than 5 pM. 

The compositions of the present Invention may be. formulated in a conventional 

manner using one or more pharmaceutically aceeptable carriers. Thus, the active 

compounds of the invention may be formulated for oral·, buccal, intranasal, parenteral 

25 {!&L, intravenous, i~tramuscular or subcutaneous), transdermal or rectal administration 

or in a form suitable for administration by Inhalation or insUfflation. 

For oral administration, the pharmaceutical composit,ons may take the form of, 

for example, tablets or capsules prepared by conventional means with pharmaceutically 

acceptable excipients such as binding agents (!JL,. pr,gelatinised maize starch, 

30 polyvinylpyrrolidone or hydroxypropyl mathylcefl~los~); fillers (!JL., lactose, 

microcrystaillne cellulose or calcium phosphate); lubri~ts'(e.g., magnesium stearate, 

talc or silica); disintegrants {!,&, potato starch or sodium starch glycollate); or wetting 

a~ents ~. sodium lauryl sulphate). The tablets may be coated by methods well 
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known in the art. Uquld .prepara~ons for oral administration may take the fonn of, for 

example~ :solutions. syrups or .. suspensions~ or they may be presented as a dry product 

for constitution with watet()t other suitable vehicle before use. Such liquid preparations 

may be prepared by .conv~ntional means .with pharmaceuti~ly acceptable additives 

5 such as suspending agent& (ML, sorbltol syrup, methyl cellulose or hydrogenated 

edible fats); emulsifying a~ents (!JL, lecithin or acacia); non-aqueous vehicles (!&L, 

almond oil, oily esters orethyl alcohol); and preservatives (ML.. methyl or propyl p­

hydroxybenzoates or sorblc acid). 

For buccal adminiStratton the composition may take the form of tablets or 

1 O lozenges formulated -In ~'1'Jentional manner. 

The active compo1Jnds of the Invention may be formulated for parenteral 

administration by injection:, includ1ng using. conventional catheterization techniques or 

infusion. Formulations for: injection may be presented In unit dosage form, .1.:9.&, in 

ampules or in multi-dose,,90ntain_..., with an added preservative. The compositions 

15 . -may take0 ,S\JCh forms'-'8.S\ 0sµspensions,_:''SOlutions·:or emulsi_ons .. in ojly or aqueous 

vehicles, a,nd may cc;>ntail'f fprmulating a.gents such as suspending, stabiljzjng end/or 

dispersing-:agents. Mti.r1iatively, the active in~redlent may; be in powder form for 

reconstitution-with a suit~le vehicle, 1a9:., sterile pyrogen-free water. before use. 

The ·active compc>unds of the· Invention may also be formulated in rectal 

· 20 compositions such as suppositories or retention enemas, e.a., containing conventional 

suppository bases such a• cocoa butter or other glycerides. 

For intranQal adl'rtinistration or administration by Inhalation, the active 

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

suspension from a pump •. s_pray container that Is squeezed or pumped by the patient 

25 or as an aerosol spray pr~entatlon from a pressurized container or a nebullzeri with 

the_ use of a suitable propellant,~. dlchlorodffl~oromethane, trichlorofluoromethane, 

dichlorotetrafluoroethane,' carbon dioxide or other suitable gas. In the case of a 

pressurized aerosol, the dosage unit may be determined by providing a valve to deliver 

a metered amount. The pressurized container· or nebulizer may contain a solution or 

30 suspension of the active co,~pound. Capsules and cartridges (made, 1or example, from 

gelatin) for use in an inhal;,. or insufflator may be formulated containing a powder mix 

of ~-compound of the Invention and a suitable powder base such as lactose or starch. 

·.; 
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A proposed dose.of the active compounds of the. invention for oral, parenteral 

or buccal administration to the average adult liuman for tO,e trea1m~ of the conditions 

referred to above~. stroke) is 0.01 to 60 mg/kg of the aCtlve ingredient per unit dose 

which could be adminiStered, fof example, 1to4 times per day. 

5 Aerosol formul~ons for treatment of the conditions referred to above (!&, 

stroke) In the average adult human are preferably arrang~ so that each metered dose 

or •putt- of aerosol contains 20pg to 1 OOOµg of the compound of the invention. The 

overali daily dose with an aerosol will be within the range 100 pg to 1 O. mg. 

Administration may be· several times daily, for example 2, ~. 4. or 8 times, giving for 

10 example, 1, 2 or 3 dos~s each.time. 

The following Examples illustrate the preparation of the compounds of the 

present Invention .. Commercial reag.ms were utilized without further purification. 

Malting points are unC()rrected. NMA data are reported in parts per million (6) and are 

referenced to the deuterium tock signal from the sample solvent. Unless otherwi~e 
15 '. ·Stat,ed, all mass spect,µm were perfoqned using chemicaJ impact conditions. Ambient , · · 

or room temperature ref~rs to 20-25 ° C. 

EXAMPLE 1 

3·(2•Chloro-phenyll-6-fluoro-2-(2 .. pyridln-2-yl-ethyll-3H-guinazotln-4-one 

· hydrochloride. 

20 A solution of 1.00 gram (2.65 mmol) of 3-(2..Chloro-phenyl)-6-fluoro-2-(2-pyridln-2 .. yl­

vinyl)-3H-quinazolin-4-one in about 1 OOml of ethyl acetate was treated with 0.5 gram 

of 10% Pd/C and the r~sulting mixture was hydrogenated at about 2 cm of Hg for two 

hours at which time uptake of hydrogen had ceased. The catalyst was filtered off with 

the aid of supercel (filteraid) and the ethyl acetated was removed by evaporation. The 

25 residues were dissovlved in diethyl ether and •ted with excess of a solution of HCI 

gas in diethyl ether. The product precipitated Immediately and was allowed to stir for 

3 hours at which time it was separated by filtration and dried in a steam of dry nitrogen. 

The product was 1.1 Sg (100%) of 3-(2-chloro-phenyl)-6-fluoro-2-(2-pyridin-2-yl-ethyl)-3H­

quinazolin-4-one hydrochloride, an amorphous white solid. 

30 
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Example2 

3-(2-Chloropheny_n~a,~·r2~C6:diethylaminomethylpyridin-2-yll-vinyl-6-fluoro-3H­

quinazolin-4-one ... 

.. Method A 

.• 6-Fluoro-2-methylgulnoxalio+one 

A solution of 1~.95 g (70.0. mmoJ) of 2·nltro-5-fluorobenzolc acid in 200 ml of glacial 

acetic acid and 20 ml of: .Cetic anhydride was treated with: 0.625 g of 10% palladium 

on carbon are reduced ~t •·an inltl~L pressure. of 54.5 psi. Hydrogen uptake was 

10 complete after two hours.· The catalyst was removed by filtl:ation and the filtrate was 
heated at reflux for two ho~rs at which time TLC (1 :1 hexanetethyl acetate) Indicated 

that the r•actic;>n was :c.omplete. .. The reaction mixture was evaporated to a 
semicrystalline m.ass which was br~ken up in a minimum amount _of 2-propanol and 

. stirred in. .. an ice,::)>ath for on• ,_hour. Th_e crystallin" solid was separated by filtration, 

.. 15 ~~~~:~~Vriip,ipial 091~,,~~P-r<?P,~·1~1 8"<;1.~r,,~ri~ tq giy,e 5~79 g .(~%) of the desir~ " 
product as a brown soli~. m.p. 127.5 -128.5 °C . 

. A sy11thesis of ~flu~ro-2-nitrobenzoic,-acid is. described by Slothouwer, J. H., 
, Reel. Trav. Chim~ Pays-Bas~.~· 336 .(1.914). .., 

.... Method-a 

20 3-(2-Chlorophenyll~fluoro-2-methyl-4-(3Hl=auinazolinone. 

A solution of 2.s0'~:·:(14~0 mmol) of 6-fluoro-2·methylquinoxalin-4-one and 1.96 

g (15.4 mmol) of 2-chlC>ro"'1iline in about 20 ml of glacial :acetic acid was heated at 

reflux under a nitrogen ~tmo.sphere for 6 hours. Most of the solvent was evaporated 

from the cooled reaction, mixture and the residues were· taken up in ethanol and 

25 refrigerated. After 6 day$ In the refrigerator, the formed crystals were filtered off, 

washed with minimal cold ethanol and air dried to give 1.79 g (44%) of the product. 

m.p. 137-138°C. 

.. ;-
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Method C 

6-C2-[3-C2-Chloroehenyl)..8.tluoro-4-ox0:3.4-dihVClrogutnazolin-2-v!:vlny!lpVrfdo•2-
carbaldehyde 

A catalytic amount (about 100 mg) of anhydrous zinc chloride was added to a 
5 solution of 576. mg (2.0 mmol) of 3-(2-chlorophenyl)-6-fluoro-2-methyl-4(3H)­

quinazotinone and 270 mg (2.0 mmol) of 2,6-pyridinedicarboxaldehyde in 20-25 ml of 
dioxane and 1.0 ml of aeetic anhydride. The reaction mlxtua:-e 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 

1 O mixture was extracted wi~h .. ethyl acetate. The ~mbined extracts were dried with brine . . 
and magnesium sutfate, treated with dacolonizfng carbon and filtered and the solvent 
was removed to give the desired product. This was taken up in 2: 1 ether/pentane and 
the crystals were filtered to give 266 mg of the product, 33%, m.p. 247-248°C. 

A synthesis of pyridine-2;6-dicarboxaldehyde is described by Papadopoulos, et. 
: 15 al., J. Org. Chem., 31, 615 (1966). 

Method D 
3-(2-Chlorophenyll-2-C2-C6-diethylaminomethvlcyridin-2-yll-vinyl-6-fluoro-3H­

guinazolin-4-one 

A solution of 65 mg (0.16 mmol) of 6-{2-[3-(2-chlorophenyl)-6-fluoro-4-oxo-3,4-
20 dihydroquinazolin-2-yl)-vinyl)pyridine-2-carbaldehyde in 1 O ml of methylene chloride at 

room temperature und'r a nitrogen atmosphere was treated with 3 drops of 
diethylamine and 73 mg (0.34 mmol) of sodium triacetoxyborohydride. After stimng for 
2 1/2 hour at room terrlpe~ture, the solvent was evaporated and. the residues were 

partitioned between dHµteh~rochloric acid and either and stirred for 30 minutes. The 
25 ethereal layer was separated· and the aqueous was extracted once again with either; 

the ethereal extracts were discarded. The aqueous acidic solution was adjusted to pH 
= 14 with 10% sodium '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 

30 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 washed with ethyl acetate to give 22 mg of the monomaleate salt, 

(24%), m.p. 170.5 - 171.5°C; 
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EXAMPLES 3-69 

'·•·· · ··examples $69"'-War• made according to methods analogous to tho•e· of 

Example2. 

0 

·.,·. 4 

TABLE 1 

·:~~ .. .. ,. .. . •' 

Ex R3 2 3 4 NMR 
; :~~:· ·~ ' ·/ -~;;.:-:::.; . ··'· ' ' . '. .;.;.; i' r·) ... \ : .. ... i ... .. 

~- ~ ·'· . ... 

3 H Cl F H (COCl3) 6 6.38 (1H, d, J=13), 7.00 -
... ;.· " . :~··' ~ ..... : 7.11 (2H1 m), 7.26 -7.34 (2H, m), 7.46-" :.· ·. 

·r:~· ·.; -· ... .. .. 7.52 (2H, m), 1.n - 7.84 (3H, m); a.10 .. ,; 

.. (1H, d, J=13), 8.29 (1H,-d, J=6), 8.61 

(1H, m) •. 

4 F Cl F H (COCl3) 6 6.36 (1H, d, J=13), 7.00 • 

7.12 (2H, m), 7.25 - 7.33 (2H, m), 7.49 -

7.58 (2H, mo, 7.76 - 7.86 (2H, m), 7.91 -

7.94 (1 H, d, J=6}, 8.08 (1 H, d, J=13), 

8.61 (1 H, m). 

5 F CH3 F H (CDCls) 6 2.37 (3H, s), 6.35 (1 H, d, 

J=13), 7.00- 7.10 (2H, m), 7.25 • 7.32 

(2H, m), 7.37- 7.41 (1H, m), 7.51 - 7.58 

(2H, m), 7.81 - 7.85 (1H, m), 7.91 - 7.94 

(1H, d, J=6), 8.06 (1H, d, J=13), 8.71 

'· 
(1H, m). 
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., 

Ex R3 2 3 4 NMR 
.. •·· 

6 F Cl H 1H2 (CDCl:J 6 1.00 (6H, t, J=6), 1.98 (4H, q, 
I J=!6), 3.50 (2H,.s), 6.29 (1H, d, J=13), 

.(l 7.16 - 7.66 (6H, m), 7.72 • 7.~5 (2H, m), 
H3C CH3 . 

7.92 (1H, d, J=6)1 8.03 (1H, d, J=13), 

8.62 (1 H, m). 

7 F Cl H CHO (COCl3) 6 6.29 (1H, d, J=13), 7.47 -

7.62 (4H, m), 7.68 - 7.96 (SH, m), 8.07 

(1H1 d, J=13), 8.63 (1H, m), 9.98 (1H, 

s). 

8 H Cl H CHO (CDCl3) 6 6.31 (1 H, d. J= 13), 7 .48 • 

7.61 (SH, m), 7.78- 7.84 (4H, m) 1 8.10 
. ' ' .. 

·• (1H, d, J=13), 8.30 (1H, d, J=6), 8.63 

(1H; m), 10~00 (1H, s). 

9 F Cl H -r- (CDCl1} 6 .4.66 (2H, s), 6.20 (1 H, d, 
CH2 . 

J=13), 7.22 - 7.32 (5H, m). 7.50 - 7.58 I 
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). 

10 F Cl QN H (CDCl3) 6 6.50 (1H, d, J=13), 7.39 • 

7.68 (6H, m), 7.78 - 7.95 (3H, m), 8.25 

(1H, d, J=13), 8.62 (1H, m). 
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Ex R3 2 3 4 NMR 
.;_,• .. > · ... .. ·.;:.· .. ·.··. 

11 F Cl H· ...,... (CDCl3) 6 1.72 (4H, broad t), 2.50 (4H, 
CH I 2 

broad t), 3.49 (2H, s}, 3.96 (4H, s), 6.21 

90 (1H, d, J=13), 7.22 - 7.35 (4H, m}, 7.51 

- 7.58 (2H, m), 7.77 - 7.84 (2H, m), 7.90 

- 7.94 (1H, m). 8.03 (1H. d, J=13),. 8.64 
\_) (1H, m). 

12 F Cl H ...,... (CDCl3) o 1.47 • 1.61 (1 H, m), 1.73 -
CH2 
I 2.10 (12 H, m), 2.50 - 2.60 (3H, m), 2~77 

- 2.88. (1 H, m), 3.43 (2H, s), 6.70 (1 H, Q d, J=,3), 7.18 - 7.33 (4H, m), 7.50 -
' ;. ~ 

7;61 (2H, m), 7~74 '. .. 7.83:(2H, m}, 7.S9 - .·• .,, . ,,. 
-,~ . 

6 7.96 _(1 H. n:i>i s~o1 (1H, d~ J=13), 8.67 
>: : -~ ·-~ .. 

(1H, m). 

.. 
. : ~- :i---·:~· .~.· 

_, 

... 

13 H C\ CN H (CCCI,) 6 6.52 (1H, d, J=13), 7.38 -

.. 7.86 (9H, m), 8.27 (1 H, d, J=13), ·a.30 

(1 H, s), 8.61 (1 H, m). 

14 H CH3 CN H (COCl3) 6 2.39 (3H,. s), 6.47 (1 H, 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 (1 H, m), 8.31 (1H, d, 

J=13), 8.70 (1H, m). 
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Ex R3 2 3 4 NMR 

15 H CH3 F H (COCl3) 6 2.38 (SH, s). 6.38 (1 H, d, . ·. 

J=10), 7.00 - 7.10 (2H, m), 7.25 - 7.32 

(2H, m), 7.36:· 7.40 (1H, m), 7.47 - 7.58 

(2H, m), 8.812H, s), 8.11 (1H, d, J=10), 

8.31 (1 Hi J=6); 8.70 (1 H, m). 

16 F Cl OH H (COCIJOMS~d5) 6 6.34 (1 H, 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). 

17 F CH3 CN H (CDCl3) 6 2.39 (SH, s), 6.45 (1H, d, 

J=10), 7~37 .. 7.43 (3H, m}, 7.49 - 7.60 . 
. '· ·;·~ . (3H. m), 7~67 (1H, d, J=6). 7.85 - 7.96 

. ..:. · .. · ' 

(2H, m), 8.28 (1H, d, J=10), 8.72 (1H, 

m). 
; .. 

18 Cl CH3 F H (CDCl3) 4 2.38 (3H, s), 6.37 (1 H, 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) 1 7.76 (2H, m), 8.12 {1H, d, J=15), 

8.26 (1 H. s), ~.73 (1 H, m). 



.·. ;. 
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2 3 
.0 

TABLE2 
IP.1!1!11 .. --.-~ .. .-=-11=1====r-====!~====:r-==;=.--m111!1=111i======. .. 11111 ... ====:-===-=-=n···· 

Ex R3 2 3 4 

19 F Cl H H 

20 H Br H H 

5 

H 

H 

NMR 
.::.; :: ·. ~ .. : 

(CqQl3) 6 6.84 (1 H, d, 

J•15), 7.06 .. 7.14 (1H, 

m)i. 7.19 - 7.61 (7H, m), 

7.70 - 7.78 (1H, m), 7.84 

- 7.89 (1H, m}, 7.91 (1H, 

d, J=15), 8.42 (1H, m). 

(CDCl3) 6 6.8979 (1H, d, 

J=15), 7.21 • 7.82 (10H, 

m), 8.0179 (1H, d, 

J=15), 8.32 (1H d, 

J=7)8.48 (1H, d, J=S). 



.·'.·.·· 
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-35-

Ex R3 2 3 4 6. NMR 

21 Cl CH3 H H H · (CDCIJ 6 2.04 (3H, s), 

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

- 7.20 (3H, m), 7.24 -7.38 

{3H, m), 7.46 - 7.66 (1 H, 

m), 7.64 (2H, s), 7.88 

(1H, d, J=15), 8.16 (1H, 

: rn), 8.38 (1 H, m). 

22 H Cl H CH3 H (CDCl3 /DMSQ..d11) 6 2.35 

. (SH, s}, 6.76 (1 H, d, 

J=15), 6.97 • 7.19 (SH, 

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

7.71 - 7.73 (2H, m), 7.89 
.. 

,:
1

: (1 H, d, J=15), 8.21 (1 H, ~ . 

.. d, J=7) . .. 

23 Cl CH3 H CH3 . tt (COCl3) 6 2.10 (3H, s), 

2.43 (SH, s), 6.82 (1 H, d, 

J=15), 7.01 - 7.08 (2H, 

m). 7.19 • 7.21 (1 H, m), 

· 7.39 - 7.51 {4H, m), 7.71 

. (2H, s}, 7.96 (1H, d, 

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

24 F Cl H H H (COCl3) 6 3.14 - 3.42 

(2H, m), 3.56 - 3.69 (1 H, 

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

7.50 - 7.66 (4H, m}, 7.72 

.. ,- 7.84 (2H, m), 7,87 -

8.00 (2H, m), 8.09 (1H, 

d, J=S), 8.32 (1 H, t, 

J=6}, 8.55 (1 H, d, J=S). 



.:_:'f.:.·y· .. , ... _. 
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Ex R3 2 3 4 5 NMR 
L:· 

25 F Cl H CHO H (CDCl3) 6 7.05 (1H, d, 

J=15), 7.41 - 7.44 (1H, 

m), 7.49 - 7.67 {4H, m), 

7.65 • 7.67 (1 H, m), 7.81 

• 7.85 (2H, m), .7.94 -

7.97 (1 H, m), 8.01 (1H, 

d, J=15), 8.05 - 8.14 

.. (H1. m), 9.84 (1 H, s) • 
' 

26 F Cl H '""1""' H (CDCIJ 6 2.67 (3H, s), 
CH 2 4.29 (2H, ABq, J=15, I 

.< -~ :: 

NH ~3), 6.25 (2H, s (maleic 
~ ... 

I 
. .. 

.. aci~)), 6.92 (1H, d, 
C~3;· .... , ....... .. , :·t·.';··: .. ... . ,. ·.'.· ; .. • ..... ····~ . ·· · J::ii15)', 7.23 - 7.26 (2H, 

., 
"• •• Y•• • ~' 

. ' .. m), 7.31 - 7.33 (1H, m), 
. ~ . .. .,, . .. 

7~42 - 7.44 (1H, m), 7.49 
.. 

.. 
- 7~57 (3H, m), 7.63 -

1.65 (1H, m), 7.72 • 7.76 

(1.H, m), 7.82 - 7.84 (1H, 

m), 7.90 (1H, d, 

J=15},7.92 • 7.96 (1H, 

m). 



- - -· -
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Ex R3 ·2 3 4 5 NMR 

27 F Cl H ~ H ccoc1J 6 2.os csH, s>*, 
CH2 2.07 (3H, s)*, 2.86 (3H, I 
N s)*, 2.92 (3H, s)*, 4.44 £CH3 

(2H, Abq, J=15, 18)*, 
0 CH 3 4.52 (2H, ABq, J=15, 

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

7.14 • 7.26 (2H, m), 7.39 

- 7.42 (1 H, m), 7.48 -

7.67 (SH, m), 7.76 - 7.83 

(1 H, 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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Ex R:1 2 3 4 6 NMR 
·..;, 

·-· 

28 F Cl H 1H. H (COCl3) 6 1.23 (6H. t, 
I 

J=-7), 3.01 (2H, broad s), 

.Jl.. · 3.09 (2H, broad s), 4.22 .· 

(2H, d of d, J=14, 17), 

6.26 (2H, s), 6.88 (1 H. d, 

J=15), 7.36-7.41 (3H, 

m), 7.47-7.56 (3H, m), 

7.62-7.65 (1 H, ni), 
... 7.74-7.83 (2H, m}, 7.94 

(1H,· d, J=15), 7.95(1H, 

m) • 

29 F Cl H H ......... (COCl3) o 1.38 (6H, 
··· CH2 

' . I ... , broad s}, 3;03 ·Et2 (4H, , .· - . ' . ·< •• ··.··'('i' ·bro.ad s), 4.31 (2H, 
~ ~ " 

H_3C CH3 ·broads), 6.97 (1H, d, 
" .. J=15), 7.40 - 7.f!i'l (6H, 

. m), 7.80 - 7.94 (2H, m), 

7,94 • 7.96 (1H, m), 8.26 
.. 

(1H, broads), 8.40·(1H, 

d, J=15). 

30 F Cl H CN H (CDCl3) 6 6.97 (1 H, d, 

J=15), 7.38 7.41 (1H, 

m), 7.47 - 7.58 (SH, m), 

7.65 - 7.67 (1H, m), 7.77 

- 7.83 (2H, m), 7.90 -

7.96 (2H, m). 



.. 4 .. . 
}.:·-:~: .. . . ··~ .-: - . . . . ~-~ ~~- ·;·.~;: : ·:-:.· .... : .. 

. ... : : . ;_ •:_ ... _. 
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Ex R3 2 3 4 5 NMR 

31 H F H H H (CDCl:J 6 7.05 (1H1 d, 

J=13), 7.15 - 7.19 (1H, 

m), 7.29 - 7.38 (4H, m), 

7.46-7.58 (3H, m), 7.79 

.. 7.82 (2H, m), 7.98 (1 H1 

d1 J=13}, 8.31 (1H, d, 

J=6), 8.50 (1 H, m). 

32 F Br H H H (CDCl3) 6 6.87 (1 H, d, 

J=13), 7.15 - 7.21 (1H, 

m), 7.29 - 7.32 (1 H, m), 

7.39 • 7.66 (SH, m), 7.79 

. • 7.84 (2H, m), 7.93 (1H, 

d, J=6), 7.96 

.. (1H, d, J=13), 8.50 (1H, 

m). 

33 F Cl Br H H (CDCl3) 6 6.90 (1H, d, 

J=13), 7.17 - 7.34 (3H, 

m). 7.49 - 7.58 (1 H, 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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~ R3 2 3 4 5 NMR 

34 H Cl H "'T'" H (COCl3) 6 1.35 (6H, CH 2 
I broad t), 3.01 

(l (4H, broad q), 4.30 (2H, 

.. H3C CH3 broads), 7.03 (1H, d, 

J=13}, 7.56 - 7.71 (6H, 

m), 7.85 - 7.99 (3H, m), 

8.32 (1 H, d, J=6), 8.76 

(1 H, d, J=6), 8.94 (1 H, 

d, J=.13). 

35 F Cl H ...,.... H (CDCl3) 6 7.90-8.00(m, 
CH2 
I 2H), 7 .81 (m, 1 H), N-<CH 2 CH3> J,. .· .. 7.26-7.68 (m, SH), 7.4o-. . 

;O GHJ' . _,._, ;7:44"(m, 1H), 7.20 {m, .. ·'. · . 

. . .... 2H), 6.86 (d, 1H), 4.51 

(s, 2H), 3.30 (q, 2H), 

2.09 (s, 3H), 1.10 (t, 3H). 

36 F Cl H -CH2F H (CDC13) 6 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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Ex R3 2 3 4. 5 ,••. NMR 

37 F Cl H· ~ H , (CDCl3) 6 7.86-7.87 (dd, 
CH2 .1;H), 7.66-7.69 (dd, 1H), I 

0 
7.55·7.58 (m, 1 H), 

7.38-7.52 (m, 4H), 7.28 

.. (m, 1H), 7.13(d, 1H), 

: 7.01 (d, 1 H), 3.63 (s, 

2H), 3.28 (m, 2H), 2.78 
. . .. (m, 2H), 2.46 (b, 4H), 

" l ~-

. 1.72 (b, 4H). 

38 F. Cl H ""r- H (CDCl3) 6 7.80-7.96 (m, 
.. C.H2 2H), 7.78-7.82 (dd, 1 H), I . 

()_ 7.57-7.64 (m, 2H), 
.. . 

\::: ... · ... : . : ;: .:·.~- ~ . '. ·. ·--; 1'· ;_- .. ,· ,, . 
. ·· . . .. . . 

. 7.46~7.54 (m, 3H}, 7. 
.. • .. : ~ •. 

· 37-7.41 (m, 1H), . . , .. ··• '!•· . 

CH 3 OH 
:, 

7.15-7.24(m, 2H), 
·'· 

.. 6.88-6.92 (d, 1 H), 3.68 

(s, 2H), 3.47-3.49 (m, 

2H), 2.63 _(t, 2H), 2.53 (q, 

_2H), 0.99 (t, 3H). 

39 F Cl H I H (CDCl3) 6 7.91-7.96(m, 
< CH2 > 

. 2H), 7.80-7.83 (dd, 1H), I 
NH 

7.71-7.75 (t, 1H), 
A 

H3C CH3 7.62-7.65 (m, 1 H), 

7.49-7.56 (m, 3H), 7.43 

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

2H), 6.82-6.86(d, 1 H), 

• E).23 (s, 2H), 4.25-4.26 

(m, 2H), 3.25-3.32 (m, 

1H), 1.30 (m, 6H). 
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.. . • .·. 

Ex R3 2 3 4 5 NMR 

40 F Cl H -r-- H . (CDCl3) 6 7.90-7.97{m, 
CH2 
I 2H), 7.80 (m, 1H), C)H3 7.40-7.64 (m, SH), 7.36-

7.42(m, 1H), 7.25 (m, 

1H), 7.14 (d, 1H), 

6.87-6.91 (d,1H), 3.83 (d, 

1 H), 3.53 (d, 1 H), 2.69 

(m, 1 H), 2.00-2.34 {m, 

2H), 1.2-1.8 (m, SH), 

1.05 (d, 3H). 

41 F Cl H ~ .. H (CDCl3) 6 7.82-7.96(m, 
CH . 2 2H), 7~~0 (m, 1H), I . . ... 

NH · 1~10-1.ao (m, 1 H), 

( 7,62-7.70 (m, 1H), . · 

7:48-7.60 (m, 3H), 7.40 CH3 
(m, 1H}, 7. 24-7.31 (m, 

·2H), 6.87 (d, 1 H), 6.24 

(s, 2H), 4.28 (d, 2H), 

3.03 (b, 2H), 1.28 (t, 3H). 

42 F Cl H ~ H (CDCl3) 6 7.92-7.98(m, 
CH2 2H), 7.78-7.81 (dd, 1H), l . 

·o 7.6-7.65 {m, 2H), 

( . 7.48-7.54 (m, 3H), 

7.38-7.40 (m, 1H), 7.33 CH3 
(d, 1H), 7.18 (m. 1H), 

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

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

3H). 



. =~,: :=':i"l';; -·· ""!_7.--.·.. . 
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i.43-

Ex R3 2 3:.;. 4 5 NMR 
... 

43 F Cl ~H:· . ~ H (CDCl3 ) 6 7.70-7.90(m, 
CH2 4H), 7.30-7.70 (m, SH), I 

0 
· 7~20-7.30 (m, 2H), 

6.90(d, 1 H), 6.36 (b, 2H), 

·~ ! 5.80 (b, 2H), 4.38 (b, 

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

44 F Cl t·L ~ .. H (CDC13) 6 7.~8-7.97(m, 

·. :.:·' 
CH2 2H), 7.79 (m, 1H), I . 

.. Q ' 
1.A0-7.62 (ni, SH), 7.36-

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

1H), 7.14 (d, 1H), , .. .. '; ? 

.. : .. '\·>.·,. ... ; ::s.a2-s.ae (d,1H), 3~52 (s, . C'H . ,3 
2H), 2.80 (m, 2H), 1.97 . :: :~ ; 

' ... .. .·. ' 
(m, 2H), 1.56 (m, 2H), 

.. 1,24 (m, 2H), 0.92 (d, 
.. 

3H) • 
.. 

45 Br CH3 
H. CH3 . H (CDCl3) o 8.43 (d, 1H), 

7.95-8.00 (d, 1 H), 

7.84-7.87 {dd, 1H), 7.65 

.(d, 1H), 7.43-7.52 (m, 
: ,. 

4H), 7.20 (d, 1H), 

7.01-7.09 (dd, 2H), 

6.80-6.84 (d, 1 H), 2.43 (s, 

3H), 2.11- (s, 3H). 



W097/43276 

Ex R3 2 3, 4 

46 Br CH3 H H 

47 F F .. · H H 

48 F Cl H 

49 CH3 Cl H H 

5 

H-

PCT/IB97/00134 

NMR 

(CDCl3) 6 8.30-8.42 (m, 

2H), 7.SS.7.94 (d, 1H), 

7.78-8.1 (dd1 1H), 

7.50-7.60 (m .. 2H). 

7.43-7.52 (m, 3H), 

7.20-7.24 (d, 1H), 

·· 7-.06-7.16 (m,, 2H), 

H. 

: : 

'": 

H 

H 

6 .. 80-6.84 (d, 1 H), 2.05 (s, 

. 3H). · 

(COCl3) 6 8.48 {d, 1H), 

7.90-8.00 (m 1 2H), 7.80 

· (dd, 1H), 7.45-7.70 (m. 

, '3H), 7~30-7.40(m; 4H), 

.. '.1; 16 (m, ~ H), 7 .04 (d, 

1H). 

(COCl3) 6 7.90-8.00(m, 

2H), 7.80 (dd, 1H), 7.65 

(m, 1 H), 7.55 (m, 4H), 

7.40 (m, 1H), 7.10 (d, 

1H)", 7.05 (dd, 1H), 6.85 

(d, 1H), 2.42 (s, 3H). 

(CDCl3) 6 8.50(m, 1 Hl, 

8;20 (d, 1 H), 7.95 (d, 

1H}, 7.72 (d, 1H), 7.62 

(m, 3H), 7.50 (m. 2H), 

7~38 (m. 1H), 7.30 (d, 

·1H), 7.15 dd, 1 H), 

·s~so (d, 1 H), 2.50(s, 3H). 

~ . 
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.•. 

Ex R3 2 3 4 5 NMR 

50 F CJ H "T'" H (COCl3) o 7 .90-8.00(m, 
CH2 
I 2H), 7.76 (m, 1H), 

/~ 7.48-7.65 (m, SH), 7.40 
CH 3 CH3 

(m, 1 H), 7.25-(d, 1 H), 

7.18 (d, 1H), 6.88 (d,1H), 

2.42 (s, 3H). 

51 F F H Ct\ H (COCl3) 6 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 
•. 

(~.1 H), 2.45 (s, 3H). ;, . 

' 
.. 

52 F Cl H "T"' H (CDCl3) 6 7.90-8.00(m, . . 
.. CH2 . .. 

I 2H), 7.80 (dd, 1 H), 
CH -N 

3 I 7.45-7.65 (m, SH), 7.38 
CH2 I (CH2)2 (m, 1 H), 7 .30 (d, . CH2 
I 1H), 7.15 (d, 1H), NMe2 N-CH3 · I . 

CH 3 . 6.85 (d, 1 H), 3.58 (s, 2H), 

2.48 (m, 2H), 2.42 (m, 

3H), 2.21 (s, 3H), 2~20 

(s, 6H) . 

53 F Cl H ..vy- H (CDCl3) 6 7.90-8.00(m, 
CH2 2H), 7.85 (m, 2H), I 
OH 7.40-7.70 (m, SH), 7.20 

(m, 1H), 7. 10(d, 1H), 

6.95 (d, 1 H), 4.68 (d, 

2H). 
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Ex R3 2 3 4 s-. NMR 

64 F Cl H ~ H (CDCl3) 6 7.90-8.00(m, 
CH2 2H), 7.80 (dd, 1 H), 7.65 I 
N (m, 2H), 7.55 (m, 4H), 
l 
0 7.42(m, 1H), 7.24 (m, 

·~CH3 1H), 6.80 (d, 1H), 5.10 

(s, 2H), 2.15 (s, 3H) • 

.. 

55· F Br H· CHO .H (CDCla-) 6 9.35 (s, 1 H), 
; ... 

7.90-8.07(m, 2H), ·7.82 
.,, .. ,. 

~;) .· .. 
(m, 4H), 7.40-7.62 (m, 

SH), 7.05 (dd, 1 H). : .. . . 
; 

. . .. .. ~ .. , 
··. ·,::. '·· '"··:' 

. . .. . · .... , .... 

66 F Br H- .. ;. -r-- H ' . (COCl3) ( 7 .90-8.00(m, 
. CH

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

(~ 7.30-7.65 (m, SH), 7.15 

(d, 1 H), 6.85 (d, 1 H), 

CH3 CH3 3.65(s, 2H), 2.52 (q, 4H), 

1.04 (t, 6H). 

57 H Br H· '""l"'" H (CDCl3) 6 8.32 (d, 1 H), 
CH2 7.98 (d, 1H), 7.80 (m, 1 

(~ 3H), 7.44-7.60 (m, 3H), 

7.36-7.42 (m, 3H), 7.33 

CH3 CH3 (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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Ex R3 2 3 4 5 NMR 

58 F Br H ~ H (CDCl3) 6 7.90-ttOO(m, 
CH 2 2H), 7.80 (m. 2H), 7.65 I 
0 (m, 1H), 7.48-7.60 (m, 

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

CH 3 6.86 (d. 1H), 5.08 {s, 

2H), 2.16 (s, 3H). 

59 F CL H "'1"" H (COCl3) 6 7.90-8.00(m, 
CH2 2H), 7.78 (m, _1H), I 
0 7.60-7.68 (m, 2H), 

I 7.44-7.56 {m, 3H}, 7. 
CH 3 .36-7.42 (m, 111), 7.~o (d. 

'. 
' . ~ ;· .. -~ . 

1HO, 7.18 (d, 1H), 6.84 
·' 

(d, 1H), 4.42 (s, 2H), 

3.40 (s, 3H). 

60 F CL H "'1"'" H (CDCl3) 6 7.90-8.00(m, 
CH 2 2H). 7.78 (m. 1H). I 
0 7.60-7.74 (m. 2H), 

~N-i 7 .46-7 .58 (m. 3H), 

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

\ CH 3 2H), 6.80 (d, 1 H), 6.26 
CH3 (s, 2H), 5.21 (s, 2H), 

3.99 (s, 2H), 3.33-3.38 

(q, 4H), 1.33-1.36 (t, 6H). 
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62 F CL H 
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-r- H 
CH2 I . 
OH 

-r- H 
CH 2 
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EXAMPLE63 

Cl 
0 

PCT/IB97/00134 

NMR 

(CCCI,) o 7.9CMtOO(m, 

2H), 7.85 (m, 2H), 

7.40-7.70 {m1 5H). 7.23 

(m, 1H), 7. 07(d 1 1H), 

6.90 (d, 1H), 4.63 (d, 

2H), 3.62 (b 1 1 H). 

(CDCl:J 6 7.83-7.94(ril, 

2H), 7.80 {m, 1H), 

7~70-7.74(m, 1 H), 

7.61-7.64 (m, 1H), 

. 7.41-7.56 (m, 3H), 

7.40-7.42 {m, 1H), 

7.30-7.32 (m, 2H), 

6.85-6.89 (d, 1 H), 6.22 

(s, 2H), 4.24 {s, 2H), 

3~56 (b, 2H), 2.99 (b, 

2H), 2.01 (b, 4H). 

NMR: (CDqt3) 6 2.44 (3H,s). 6.83 (1H, 0, J=13), 7.04 (1H, d, J=10), 7.13 (1H, d, 

J=10), 7.50 • 7.58 (~H. 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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EXAMPLE64 

NMR: (CDCl3) 6 2.09 (3H, s), 6.46 (1H, d, J=15)1 7.03 .. 7.18 (3H, m), 7.31 -

7.40 (2H, m), 7.75 (2H, s), 8.14 (1H, d, J=15), 8.22 -·8.71 (3H, m). 
..•. _ .. :1.• 

. ·~ . 

.··§XAMPLE65 

''·. 
-:' 

25 NMR: (CDCl3) (2.06 (3H, s), 4.95 (2H, s), 6.12 (1H, d, J=15), 6.40 {1H, s), 6.50 

(1 H, s), 7.35- 7.37 (1 H, m), 7.47 - 7.55 (3H, m}, 7.63 - 7.65 (1 H, m), 7.72 

- 7.75 (2H, m), 7.89 - 7.92 (1H, m). 

30 
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EXAMPLE86 

Cl 
0 

.-··· .. ·.·._.;.:. 

PCT/IB97/00134 

NMR: (COCl3 ) (7.10 - 7.12 (1H, ni), 7.16 (1H, d, J=16), 7.38 - 7.40 (1H, m), 

7.48 - 7.56 (3H, m), 7.63 - 7·.65 (_1H, m), 7.8~ • 7.84 (1H, m), 7.92 -7.97 

(2H, m), 8.64 {2H, s). 

EXAMPLE87 

.Cl. 
0 

NMR: (COCl3) (7.98 (dd, 1H), 7.85 (m, 1H), 7.50-7.70 (m, 6H), 7.12 (d, 1H), 

7.05 (d, 1H), 6.00(d, 1H), 5.15 (d, 1H), 2.46 (s, 3H). 
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·EXAMPLE68 

Cl 
0 

-~ ·-'~·:: ..... .. ;·:···. 

. ·-~: ....... ~ .. -... ~._,.- .• ~ 

PCT/IB'7/00134. 

NMR: (COCl3) (f.90 (dd, 1H), 7.70 (dd, 1H), 7~60(m, 1H), 7.40-7.55 (m, 4H), 

7.20-7.3$(m," 2H), 1.00 (d, 1H), 3.65 (s, 2H)~ 3.25 (m, 2H), 2.75 (m, 2H), 

· ·· 2.55 (q;· -~H), 1.00 (t, 6H). 

·;·.:·· 

. 15 . .. . .. ' 
~ : .· . . .. . EXAMPLE69 

r ,.• 
.. 

F 
20 

25 NMR: (CDCl3) 6 2.92 (1 H, m), 3.10 (2H, m), 3.42 (1H, m), 6.80 - 6.88 (1 H, 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}. 

EXAMPLE70 

8·Fluoro-3-f2·rn•thyl-pyrldln-3-yll-2-C2·(2-methyl-thlazol-4-yll-vlnyll-3H-

30 quinazolln-4-one meaylate 

Anhydrous zin¢'chloride (2.7 g, 20 mmol) w~ fus$d with a nitrogen purge In a 

round bo~om flask wtt6: :an; open flame. The reaction vessel was allowed to retum to 

ambient t!fmperatunp,:ati ~hlqh_time dioxane (150 ml) was then added. To this mixture 
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was added 6-fluoro.-2-methyl-3-(2-mathyt.;pyridin-3-yl)-3H-quinazolin-4-one (2'.6 g,· 1 o 
mmol). acetic anhydride (2.8 ml, 30 mmol), and 2-methylthlazole-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 

5 mbcture was repeatedly extracted with chloroform. The combined chloroform layer was 
washed with water and brine and finally dried over sodium sulfate and concentrated to 

leave a dark residue. This residue treated with methanol and concentrated (effectively 

azeotroping residual chloroform from the residue) and this process was repeated to 

leave a brown solid. The solid was triturated Wtth ether (twice), filtered and dried tO 
10 afford 3.1 g (82%) of 6-fluoro-3-(2-methyl-pyridln-3-yl)-2'."[2-(2-methyl-thiazol-4-yl)·vinyl]-

3H-quinazolin-4-one as tan solid. 

Melting point: 223·224°C; NMR 6 8.70 (dd, J = 1.5, 5_ Hz, 1 H), 7.90 (dd partially 

obscured, J = 3 Hz. 1 H), 7.89 (d, J = 15 Hz, 1 H), 7.78 (dd, J = 5, 9 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, . . : 

15 3 H), 2.36 (s, 3 H}. Analysis ·c81culatecl for C20H115FN~OS•0.5 H20: C, 62.06; H. 4.13; 

N, 14.58. -Found: C; 62.39; H, ~.96; N, 1~.~3. 

A sample was taken up in ethyl acetate and treated with 1 N methanesu1fonlc 

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-methyl-pyridin-3-yl)-2-(2-(2-methyl-

20 thiazol-4-yl)-vinyl]-3H-quinazolin-4-one mesylate as a light yellow solid. 

Melting point: 230-231 °C; NMR (methanol114) 6 9.01 (dd, J = 1.2, 5.8 Hz, 1 H), 

8.65 (dd, J = 1.3, 8.2 Hz, 1 H), 8.15 {dd, J = 5.9, 8.2 Hz, 1 H), 8.00 (d, J = 15 Hz, 1 

H), 7.88 (sym m, 2 H), 7.71 (m, 2 H), 6.66 (d, J = 15 Hz, 1 H), 2.68 (s, 3 H), 2.65 {s, 

3 H), 2.62 {s, 3 H). Analysis calculated for C20Hn;FN,OS•CH3S03H · 0.75 H20: C, 

25 51.69; H, 4.20; N, 11.48. Found: C, 51.80; H, 4.18; N, 11.35. 

EXAMPLE71 

6-FLUOR0-2-f2·(2-METHVL-THIAZOL-4·YLl·VINYLJ-3-(2-METHYL-PHENYLl· 

3H-QUINAZOLIN-4-0NE 

Anhydrous zinc chloride (0. 136 g, 1.0 mmol) was fused with a nitrogen purge 

30 in a round bottom flask with an open flame. The reaction vessel was allowed to retum 

to ambient temperature, then dioxane (10 mL) was added. To this mixture was added 

6-fluoro--2-methyl-3-(2-methyl-phenyl)-3H-quinazolin-4-one (0.134 g, 0.5 mmol), acetic 

anhydride (0.141mL,1.5 mmol), and 2-methylthiazole-4-carboxaldehyde (0.191g,1.5 
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mmol). The reaction was refluxed3.6 h, cooled to ~bient temperature, and diluted 

with water. The mixture was repeatedly .•acted VJ.Ith: chloroform. The combined 

chloroform layer was washed with water and brine llnd fl!1ally dried over sodium suffate 

and concentrated to leave a dark residue. This residue W'-8:triturated with ether, filtered . · 

5 and dried to afford 0.04 g (21 %) of ·a-fluoro-2·[2-(2·methyf*tfiiazof..4.yl)-vinyl]-3-(2·m~yl­

phanyl)-3H-quinazolin-4-one as tan solid. 

10 

Melting point: 211--212°C; NMR 6 7.91 (dd, J ~ ,3, 8.3 Hz, 1 H), 7.87 (d, J = 

15 Hz, 1 H), 7.75 (dd, J = 5, 9 Hz, 1 H), 7.49 (dt, J = 3;}~·Hz, 1 H), 7.42 (sym m, 3 H), 

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

EXAMPLE72 

3-f2·CHLORO-PHENVLH-fLUOR?-2·f2·<2·ME'ff;tYL·THIAZOL-4·VL>-VINYL1· 

3H-QUINAZOLIN-4-0NE ··· 

Anhydrous zinc chloride (0.133 g, 0.98 ·mmol) Was f.used with a nitrogen purge 

in a round bottom flask wjth an open flame. The reactlc)n vessel was allowed to retum 

.1 $: . tQ_ ambient temperatur~-. th.en .dioxane, (7 rnL)-was add~d-~'. To this. mixture was added 

3·(2~chloro-ph,nyl):.S-fluoro·2·methyl-3H·q~iJ?azolin~!1.f {0.14 g, 0~49 mmol), acetic 

anhydride (0.138 ml. 1.46 mmol), and 2-inethYtthiazote-+¢arboxaldehyde (0.185 g, 1.46 

mmol in 4 ml of dioxane). The reaction was refluxed· 4 hours, cooled to ambient 

temperawre, and diluttKJ with water. The mixture was repeatedly extracted with 

20 . chloroform. The combined chloroform layer was washed with water and brine and 

finally dried over sodium sulfate and concentrated to teav• a dark residue. This residue 

was triturated with ether, filtered and dried to afford 0.16 g (57%) of 3-{2-chloro-phenyl}-

6-fluoro-2-{2-{2-methyl-thiazol-4-yl)·vinyl]-3H-quinazolin+one as tan solid. 

Melting point: 231-232°0; NMR 6 7.87-7.84 (m, 2 H), 7.80 (dd, J = 4.8, 9 Hz, 

25 1 H), 7.63-7.61 (m, 1 H), 7.52-7.47 (m, 3 H), 7.38-7.3$ (in~ 1 H), 7.20 (s, 1 H), 6.60 (d, 

J = 15 Hz, 1 H), 2.60 (s, 3 H). AnalY$1S calculated for .C20_H13CIFN30S: C, 60.45; H, 

3.27; N, 10.58. Found: C, 59.68: H, 3.17; N, 10.44. 

E>(AMPL!73 

2·l2·<2-DIMETHVLAMINOME"rHVL-THIAZOL-4-YL>-VINVLJ-6-FLUOR0-3·f2-

30 FLUORO-PHENVLl-3H-QUINAZOLIN-4·0NE 

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 ambienftemperature, then dioxane (6 ml) was added. To this mixture was added 
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S.fluoro-3-(2..fluoro-phanyl)-2-methyl-SH-quinazolln-4-one (0;1oa g, 0.39 mmol), acetic 

anhydride (0.111 mL, 1. t8mmol); ~d2-dlmethylamlnom~thylthiazole+carboxaldahyda 

(0.280 g, 1.18 mmol in-4 :ml of dioxane). The reaction was refl\ixed 4 d, cooled to 

ambient temperature, and diluted with water. Sodium carbonate was added until the 

5 rnbcture was basic. The mbdure was repeatedly extracted with chloroform. The 

combined chloroform layer'was 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 etl',ler. :filtered and ~ried to afford 0.061 g (31%) of 2-(2-(2-

dirnethylamlnomethyl-thiazOl-4-yt)-vinyl]-6-fluoro-3-(2-fluoro•phenyl)-3H-quinazolin-4-one 

10 as tan solid. 

Melting point: 1~165°C; NMR 6 7.90 (dd, J = 3, 8.5 Hz, 1 H), 7.88 (d, J = 
s15 Hz, 1 H), 7.76 (dd, J = :s, 9 Hz, 1 H); 7.53 (m, 2 H), 7;33 (m, 4 H), 6.74 (d, J = 15 

Hz, 1 H), 2.48 (br s, 5 H):~ 1 ~sa (br s, 3 H). Analysis calculat~ for c22H18F2N4S•0.75 

H20: C, 60.34; H, 4.46; f\J, 12.SO. Found: C, 60.37; H, 4.38; N, 12.39. 

15 . · · · : " · ·EXAMPLE 74 . . .. ,_., 

3-(2-BROMO-PHENYLl-6-FLUOR0-2·£2·(2-METHYL·THIAZOL-4-VL>-VINVLJ~ 
. . :"·· .. ···. .. .. . . 

3H~UINAZOUN-4-QNE 

Anhydrous zinc chloride (0.150 g. 1.1 mmol). was fused with a nitrogen purge 

in a round bottom flask·Wfth an open flame. The reaction vessel was allowed to retum 

20 to ambient temperature, the.n dioxane (5 ml) was added. To this mixture was added 

3-(2-bromo-phenyl)-6-fluoro~2-methyl.;sH-quinazolin-4-ona (0.182 g, 0.55 mmol), acetic 

anhydride (0.156 ml, 1.s9 mmol), and 2-methylthlezole-4-carboxaldehyde (0.209 g, 1.65 

mmol in 3 ml of dioxane) .. The refiiction was refluxed 3 h, cooled to ambient 
·. . ... 

temperature, and dilUted · witt-i' water. The mixture . was repeatedly extracted with 

· 25 chloroform. The combined chloroform layer was washed with water and brine and 

finally dried over magn.Si'-Jm eulfate 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)-6-fluoro-2-[2-{2-methyl-thlazol-4-yl)-vlnyl}-3H-quinazolin-4-one as tan 

solid. 

30 Melting point: 2~3-234°C; NMR 6 7.96-7.90 (m, 1 H). 7.90 (d, J = 15 Hz, 1 H}, 

7.77-7.75 (m, 2 H), 7.SS.7.63 (m, 2 H), 7.46-7.38 (m, 2. H), 7.21 · (s, 1 H), 6.60 {d,. J =. 

15 Hz, 1 H), 2.61 (s, 3 H).. · An~ysis calculated for C20H13BrFN30S•0.5 H20: C, 53.22; 

H, 3.10; N,,9.31. Found·::·c,:ss.01: H, 2.93; N, 9.25 . . · . ,. 
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E>CAMPLEZS 

3-(2..CHLQR().pHENVU~2-l2-<2-METHYL-THIAZOk;4-VL>±VINYL1-3H..QUINA20UN-

4-0NE 

Anhydrous zinc Chloride (0.136 g, 1.0 mmol) was fused with a nitrogen purge 

5 in a round bottom flask With an open flame. The reaction v~sel was allowed to retUm 

to ambient temperature, then dioxane (10 ml) was added. To this mixture was added 

3-(2-chloro-phenyl)-2-methyl-3H-quinazolln-4-ona (0.135g, 0.50 mmol), aceticanhydride 

(0.141 ml, 1.5 mmol), and 2-rnethylthlazole-4-carboxaldehyde (0.191 g, 1.5 mmol). The 

reaction was refluxed 3 h,, cooled to ambient temperature, and diluted with water •. The 

10 mixture was repeatedly ttXt,ractad with chloroform·. The combined chioroform layer was 

washed with water and brine and finally dried over sodium sulfate and concentrated to 
., 

leave a waxy tan solid. This residue-was trtturated with ether, filtered and dried to afford 

0.139 g (73%) of 3-(2-chloro-phenyl)-2-(2-(2•methyl-thiazoi-4-yl)-vinyl]-3H-quinazolln-4-

one as tan solid 

15 · Melting point: '2t9-221.~C;.NMRi8~30 (d, J ~ 7.8 Hz, ·1 H), 7.91 (d, J = 15 Hz, 

1 H), 7.78 (m, 2 H), 7.63. (m, 1 ;H), 7~.48 (rn .• 3 H), 7.38 (m.) H), 7.21 {s, 1 H), .6.63 (d,, 
=. . ... , ._.: -~ ~. . . ~ . 

J = 15 Hz, 1 H), 2.6f (s, 3 H) ... Analysis calculatad·'for C20H14CIN30S•0.5 H20: C, 

61.85; H, 3.87; N, 10.82. Found: C, 61.83; H, 3.75; N, 10.55. 
,,. . " EXAMPLE 76-94 

20 The compounds in Table 2 were made by essentially the same procedures as 

exemplified by Examples 70 through 76. 

0 

25 
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Table2 
.. 

ex· Ra R2 R, PhYsi~·Data 
.;· 

76 F 2-methylthiazo~yl 2-methylphenyl mp 211-212°0 NMR 6 7.91 (dd, J = 
3, 8.3 H.z, 1 H), 7.87 (d, J = 15 Hz, 

1 H), 7.76 (dd, J = 5, 9 Hz, 1 H), 
--

7.49 (dt, J = 3, 9 Hz, 1 H), 7.42 .. 

(sym m, 3 H), 6.61 (d, J = 15 Hz, 1 

H), 2.60_ (s, 3 H), 2.09 (s, 3 H) • 

.. 
77 F 2-methytthiazot+yl 2-fluorophenyl mp 228-229°C NMR o 7.91 (dd, J = 

- 3, 8.7 Hz, 1 H), 7.87 (d, J = 14.7 

Hz, 1 H), 7.75 (dd, J = 5, 9 Hz, 1 

H), 7.51 (sym m, 2 H), 7.33 (m, 3 

._ ... . . . ', . H). 1.2_f (s, 1. Ii). ·s.13 (d, J = 14.7 

.. Hz, 1. t'),,2 .. 61 (s, 3 H) . 
·• . .•.. . ... , .. 

78 Cl ~-methylthiazol-4-yl 2-methylphenyl mp 19&-196°0 NMR 6 8.25 (t, J = 
,. 1.4 Hz, ·=1 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), 8.82 

(d, J = 15 ·Hz, 1 H), 2.61 (s, 3 H), 

2.10 (s, 3 H) . 

... 

79 F 2-dimethylamino- 2-chlorophenyl mp 19()o192°C NMR 6 7.91 (m, 1 

methylthiazol-4-yl 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), 

6.59 (d, J = 15 Hz, 1 H}, 3.76 (br S, 

2 H), 2;~8 (br s, 6 H). 
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80 F 2-d i met h y I amino - 2-chloropyrid-3-yl 
... ·c·· ~. 

methylthiazol-4-yl 

NMR 6 8.69 (br d, J = 4.3 Hz, 1 H) •. 

7.~ (m, 2 H), 7.78 (m, 2 H), 7.54 

(m, 3 H), 6.58 (d, J = 14.7 Hz, 1 H}, 

4.34 (br s, 2 H), 2.74 (br s, 6 H). 

81 F 2-dimethylamino- 2-methylpyrid-3-yl NMR 6 $.67 (d, J = 4.7 Hz, 1 H}1 

methylthiazol-4-yl 7.90 (d, J = 15 Hz, 1 H), 7.89 (m, 1 

H), 7.76 (dd, J = 5, 9 Hz, 1 H), 7.51 

(m, 2 H}, 7.36 (m, 1 H), 7.34 (s, 1 

H)1- 6.55 (d, J = 15 Hz. 1 H)1 3.70 

(s •. 2 H> •.. 2.~ (s, 9 H). 

82 F 2-methyloxazot'.4-yt 2:.chlorophenyl m~ 237°C NMR 6 7.90 {dd, J = 3, 

8.3Hz,·1 H): 7.78 (d, J = 15 Hz, 1 

H),; 7.74.. (dd, J = 4.S, 9 Hz, 1 H), 
. .. ~ .... ·· ... ' : ·, . . 

7.~ (m, 2 H), _7.50 (m, 3 H), 7.36 

(m,1 1 H)~- 6.44 (d, J = , 5 Hz, ·, H), 

2.38 (s, 3 H). 

Analysis calculated for 

C20H,3CIFN30 2 0.25 H20: C, 

62.26; H, 3.50; N, 10.89. Found: 

C, 61.94; H, 3.46; N, 10.74. 

83 F 2-methyloxazol-4-yl 2-methylpyrid-3-yl mp 223°C NMR 6 8.69 (d, J = 3.6 

Hz, 1 H), 7.89 (dd, J = 3, 8.3 Hz, 1 

H), 7.79 {d, J =. 15 Hz, 1 H), 7.76 

(dd, J = 5, 9 Hz, 1 H), 7.64 (s, 1 H), 

7.53 (m, 2 H), 7.38 (m, 1 H}, 6.41 

(d, J =· 15 Hz, 1 H), 2.37 (s, 3 H), 

2.35 (s, 3 H). 
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mp 232-2S3°C NMR 6 7.90 (dd, J = 

3. 8.2 Hz, 1 H), 7.81 (d, J = 15 Hz, 

1 H), 7.77 (m, 1 H), 7.65 (s, 1H), 

7.57-7.47 (m, 2 H)~ 7.37-7.24 (m. 3· 

H), 6.57 (d, J = 15 Hz, 1 H), 2.38 

(s, 3 H). 

86 F thiazol-2-yt. 2-chlor()phenyl .mp 219·220°C NMR 6 8.13-8.08 (d. 

J = 15 Hz, _1 H), 7.93 (dd, J = 3, 

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

7.67-7.64 (m, 1 H), 7.57-7.48 (m, 3 

H), 7.40.7.35 (m, 2 H), 6.68 (d, J = 
15 Hz, 1 H). Analysis calculated for 

C18H.,C:lf:'N30S:, C, 59.53; H, 2.87; 
:;-:' 

N, 10.97. Found: C, 59.33; H, 

- · 2.91; Ni 10.91. 

86 F 4-methylthlazol-2-yl 2-chlorophenyl mp 192-193°C NMR 6 8.05-8.01.(d, 

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

8.3 Hz,. 1 H), 7.78 (dd, J = 4.8, 9 

Hz, 1 H), 7.65-7.62 (m, 1 H), 7.54-

7.49 (m, 3 H), 7.38-7.38 (m, 1 H), 

6.88 (s, 1 H), 6.67 (d, J = 15 Hz, 1 

H), 2.40 (s, 3 H). 

;.-· .~.: ..... ~ .. ~,. 
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87 F 4.5-dlmethylthiazol-2-yl 2-chl~rophenyl mp 21a-220°c NMR 6 7.97 (d, J = ' 

15 Hz, 1 H), 7.91 (dd, J = 3, 8.3 Hz: 
1 H), 7.75 (dd, J == 5, 9 Hz, 1 H), 

7.62 (m, 1 H), 7.50 (m, 3 H), 7.36 

(m, 1 H), 7.42 (d, J = 15 Hz, 1 H), 

2.32 (s, 3 H), 2.28 (s, 3 H). 

Analysis calculated for 

C21 H115CIFN30S•0.6 H20: c, 59.93; 

H, 3.83; N. 9.98. Found: c, 59..82; 

H, 3.56; N, 9.60 . 
... 

.. 

88 F thiazol-2-yl 2-bromophenyl .· mp 236°C NMR 6 8.10 (d, J = 15 

Hz, 1 H), 7.94 (dd, J = 3, 8.3 Hz, 1 

H), 7.83-7.78 (m, 3 ~). 7.58-7.34 (rn, . 
. . ... . , .. .. ~ . ~........ -.. . .. 

~··· , . 5 H), 6.66 (d, s::b··1s·Hz, 1 ·H) . 
l: Ana~_ysis c·al cu I at ed tor 

·" 
C19H1 , BrFN30S: C, 53.28; H, 2.57; 

N, 9.82. Found; C, 53.06; H, 2.37; 

N, 9.76. 
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89 F 4-methylthiazol-2~yl 2-bromophenyl mp 205°C NMR 6 a.o3 (d, J = 

90 F 4-methylthiazol-2-yl 2-methylphenyl .. 
:•.' 

. , 
.... · :· ·,,: 

•. .r. .::·· 

91 F 4-methylthiazol-2-yl 2-fluorophenyl 

· 15Hz, 1 H), 7.92 (dd, J = 2.5, 8 Hz, 

1 H), 7.~1~7.75 {m, 2 H), 7.56-7.48 

(m, 2 H), 7.43 (t, J = 7.7 Hz, 1 H), 

7.37 (d, J-:i:: 7.~ Hz, 1 H), 6.87 {s, 1 

H), 6.54- (d, J = 15 Hz, 1 H), 2.40 

(s, 3 H). Analysis calculated for 

C20H13BrFN30S: C, 54.19; H, 3.18; 

N, 9.48. Found: c. 54.05; H. 2.70; 

N, 9.63. · 

mp- 198-199°C NMR 6 8.02 (d, J = 
15 Hz, 1 f-!),,7;92 (dd, J = 3, 8.5 Hz, 

1 H), 1.ii' (dd, J = 5,_ 9 Hz, 1 H), 

1.s3-1.2a cni. 4 H>. 1.11 (d, J = 1.s 

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). 

mp 219°C NMR 6 8.02 (d, J = 15 

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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·. 2-chloropyrid-3-yl rnp: 1:95°C NMR 6 8.61 (dd, J = 
1.1, &Hz, 1 H), s'.io (d, J = 1s Hz, 

1 H), 7.92 (dd, J == 3, 8.2 Hz, 1 H), 

7.82-7;72 (m, 3 H), 7.57-7.49 (m, 2 

H), 7.37 (d, J = 3.4 Hz, 1 H}, 6.64 

(d, J = 15 Hz, 1 H). 

2-methylpyrid-3-yl IJlP 176°c. NMR 6 8.10 (dd, J = 
1..7, 4~7 Hz, 1 H), 8.09 (d, J = 15 

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

H), 7.89-7.78 (m, 2 H), 7.55 (m,. 2 

H), 7.38-7.34 (m, 2 H), 6.62 {d, J = 
15 Hz, 1 H), 2.35 (s, 3 H). 

.. 
.. ' 

: :·:· .. . ,.,... .. ....._-t--"!""t-------..,....--·· --··· -t----····~·--..... ---..-.-....---·· ..... ....,: ..... ··-· _, _________ ............ ; ............ · """ti . ·· .. ;· 

94 F 4-methylthiazoi-~-yl 2-rnethylpyrid-3-yl mp 17's-1so0 c NMR 6 a.10 (d, J = 
. '.:'..' . 4 Hz, 1 H), 8.04 (d, J = 15 HZ, 1 H), 

7.91- (br d, J = 8 Hz, 1 H), 7.79 (dd, 

J = 5, 8.7 Hz, 1 H), 7.55-7.53 ·{m, 2 

H), 7.40-7.37 (m, 1 H), 6.91 (s, 1 H), 

6.65 (d, J = 15 Hz, 1 H), 2.40 (s, 3 

H), 2;36 (s, 3 H). 
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EXAMPLE 95-113 

The compouri~~'. in Table 3 were made by e_ssentially the same procedures as 

exemplified by exarr\ii>1• 2~ 

Table 3 

Ex lUPAC narrie" -

------- -

NMR-

95 3-(2-Chloro~ph~yl)-2-(2-(6- (CDCl3) 6 6.41 (1 H, t, J=45), 6.92 

_difluorom.,th~l£pyridin-2-yl)-vinyl]-6- (1H1 d 1 J=16), 7.37 • 7.40 (2H1 m), 

fluoro-3H-gui!i~olin-4-one 7.43 - 7. 66 (4H, m), 7.60 - 7.66 

(1H, m), 7,73 - 7.82 (2H, m), 7.90-

7.98 (2H, m). 

96 3-(2-.Chloro~phenyl)-6-fluoro~2·[2-{6· (COCl3) 6 3.50 (3H, s), 6.53 (1H, d, 

methoxy'7p~clin-2-yl)-vinyl]-3H- J=12), 6.78 (1H, d, J=12). 6.88 
···:·.:.:_·.: -.<· 

quinazolin~-one (1H, d, J=16), 7.30 - 7_.48 (4H, m), 

._,,, 
.. ·.· 7.51 .. -7J$6 (1 H, m), 7.69 - 7_.74 (2H, 

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

97 2-{2-[3·(2-qfo~ro-phenyl)-6-fluoro-4- (CDCl3) 6 2.46 (3H, s), 7.11 (1 H, d, _ 

oxo-3,4-dihydro-quinazolin-2-yl]· 
. · ... ·.··... ' 

vinyl}-6-m-~thyl-liicotinonitrile 

::;; -

98 3-(2-Chlor9~h•nyl)·2-[2-(6· 

J=10), 7~23 • 7.25 (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). 

(CDCl3) 6 1.23 (6H, t, J=7}, 3.01 

diethylamirj6::methyl-pyridin-2-yl)- -(2H, broads), 3.09 (2H, broads), 

vinyl]-6•flu9f:e~3H-quinazolin-4-one 4.22 (2H, d of d, J=14, 17), 6.26 
--

(2H, s)t 6.88 (1H, d, J=15)t 7.36-

7.41 (3H, m), 7.47-7.56 (3Ht m), 

7.62-7.65 (1H; m), 7.74-7.83 (2H, 

m), 7.94 (1H, d, J=15), 7.95(1H, 

m). 
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99 3-(2-Chloro-phenyl)'.'.'2-[2-(6-

ethylarninomethyl-p_yridin-2-yl)­

vinyl]-6-fluoro-3H-quinazolln-4-one 

(COCIJ 6 1.26 (3H, t, J=8), 2.72 

(3H, s), 3.08 (2H, broad s), 4.35 

(2H, broads), 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-phenyl)-6-fluoro-4- (CDCla) 6 2.44 (3H, s), 2.70 - 2.91 

.. 

oxo-3,+dihydro"'.quinazolln-2-yl)­

athyl}-6-methyl-nicotfnonHrile 

(2H, m), 3.10 -3.44 (2H, m), 7.09-

7.12 (1H, in), 7.65 • 7.77 (6H, m), 

8.04 .. 8.09 (1 H, m) • 

· 101__ 3-(2-Ch!oro-phenyl)-6-fluoro-2-(2-. (CCCI~) 6 2.80 • 2.98 (2H, m), 3.36 -

pyrimidine-2-yl-ethyl)-3H-quinazolin- 3.60 (2H, m), 7.02 • 7.08 (1 H, m), 

4-one .. ·· 
.::,.' . , .. ·.:. :"'· 

.,, - . 

7.35 • 7.48. (4H, m), 7.56 - 7.63 (2H, 

m), :7.84 ... 7;88 1 H, m), 8.54 - 8.60 

.(1H, d). · 

102 3-(2-Chloro-phenyl}-6-fluoro-2-[2·(4- (CDCl3) 6 2.45 (3H, s), 6.94 (1 H, 

methyl-pyrimidine-2-yl)-vinyl]· 

3H-quinazolin-4-one 

103 3-(2-Chloro-phenyl)-2-[2·(4,6-

dimethyl-pyrimi.dine-2-yl)-vinylJ-6· 

fluoro-3H-quinazolin-4-one 

m), 7.13 (1H, d, J=1S), 7.37 - 7.40 

(1H, m), 7.42 • 7.57 (3H, m), 7.59 • 

7.62 (1 H, m), 7.76 - 7.80 (1 H, m), 

7.86 • 8.00 (2H, m), 8.44 (1 H, m). 

(CDC13) 6 2.40 (SH, s), 6.82 (1 H, 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)-S·fluoro-4- (CDCl3) 6 7.18 - 7.29 (3H, m), 7.37. 

oxo-3,4-dihydro-quinazolin-2-

yl}-vinyl}-nicotinonitrile 

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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105 3-(2-Chloro-phenyl)-6-fluoro-2-{2-[6- (COCl3) 6 1..01 (6H, d, J= 7), 2.70 • 

Qsopropylamino-methyl)- 2.82 (2H, m), 3.11 - 3.28 (2H, m), 

pyridin-2-yl]-ethyl}-SH-quinazolin-4- 3.74 (2H, s), 6.98 (2H, m), 7.24 -

one 7.30 (1H, m), 7.38 - 7.50 (4H, m), 

7.55 - 7.60 (1H, m), 7.65 - 7.72 (1H, 

m), 7.83 • 7.90 (1H, m). 

106 3-(2-Chloro-phenyl)-6-fluoro-2-(2-{ 6- (COCl3) 4 o·.sa (6H, d, J=12), 1.44 -

, ((3-methyl-butylamino )- 1·6.4 (4 H, m), 2.74- 2.82 (4 H, m), 

methyl]-pyridin-2-yl}-ethyl)-3H- 3.12 - 3.29 (2H, m), 3.98 (2H, s), 

quinazolin-4-one 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-phenyl)-6-fl~oro-4· . (CDCl3) 6 3.45 - 3.60 (2H, m), 4.07 -

oxo-3,4-dihydro-quinazolin-2-yl]- 4.17 (2H, m). 6.82 - 7.50 (5 H, m), 

ethyl}-nicotinonitrile 7.60 - 7.65 (1H, m), 7.71 - 7.77 (1H, 

m), 7.83 - 7.93 (2H, m), 8.69- 8.64 

(1H, m). 

108 ~(2-Chloro-pyridin-3-yl)-6-fluoro-2- (CDCl3 + DMSO- d6) 6 5.99 (1 H, d, 

[2-(2-hydroxy-phenyl)-vinyl]-3H- J=15), 6.16 - 6.24 (1H, m), 6.38 

quinazolin-4-one (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 (1 H, broad s). 

109 2-{2-[6-Fluoro-3-(2-methyl-pyridln-3- (CDCl3 + OMSO- d6) 6 2.03 (3H, 

yl)-4-oxo-3,4-dihydro- s), 2.07 (3H, s), 6.15 (1H, d, J=15), 

quinazolin-2-yl]-vinyl}-4-methyl- 6.82 -. 6.94 (2H, m), 7.11 - 7.60 (7H, 

benzonitrile m}, 7.91 (1H, d, J=15), 8.41 (1H, 

m). 
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110 2-12-(5-Dit:athylaminomethyl-2;.fluoro- (CDC?l3 + DMSO- d6) 6 1.72 (6H, 
·. =""::. ~ . .. .. :-:·. • ... ' ,. ~ -: 

'.~ . 

· phenyl)-vinyl)-6-fluoro-3-(2-methyl-

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

111 2-[2·(6-Chloro-4-oxo-3-o-tolyl-3,4-

112 

dihydro-quil'lazolin-2-yl)-vinyl}­

benzonltrite .. 

. .. 

3-(2-Chloro-phenyl)-2-[2-(5-

. · diethY.lamin~ .. rr:lethyl-2-fluqrO-

. pheny1~vihv1t:.6.:fluor~A.;' · · · ·. · ·· 

--~ ; 

broad!necl t}, 2.76 (3H, s), 2.67 

(2H, broad q). 3.os (2H, broad q). 

3.96 (2H, m), 6.40 (d, J=16), 6.69-

6.78 (1H, m), 7.13 - 7.31 (2H, m), 

7.48 • 7.68 (2H, m), 7.72 - 7.80 (1H, 

m), 7.88 (1H, d, J=15), 8.05 - 8.16 

(2H, m), 8.44 (1 H, m). 

(CDCl3) 6 2.14 (3H, s), 6.52 (1H, d, 

J=15), 7.15- 7.54 (SH, m), 7.62 -

7.85 (4H, m), 8.24 - 8.30 (2H, m). 

. (CDCi~) 6 1.00 (6H, t, J=10), 2.50 

... (4H, q, J=10}, 3.62 (2H, s),_6.43 
•.: 

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

7.20 • ·7.65 (9H, m), 7.76 -7.83 (1H, 

m), 7.89 - 7.94 (1H, m), 7.99 ,(1H, 

d, J=lS). 

113 2-{2-[3-(2•Chloro-phenyl)-&-ftuoro-4- (CDCl3) 6 2.32 (3H, s), 6.51 (1 H, d, 

oxo-3,4-dihydro-quinazolin-2-yl)­

vinyl}-4-methyl-benzonitrile 

J~15)1 7.12 • 7.28 (3H, m), 7.36 -

7.43 (1 H, m), 7.48 - 7.59 (4H, m), 

7.63 - 7.70 (1 H, m), 7.81 - 7.98 (2H, 

m), 8.20 (1 H, d, J= 15). 
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ClAIMS 

A compound of the formula 

0 

Rl 
N/ 

h l . · .•. 
N~R2 

I 

PCT/IB97loo134 

I 1111111111111111111111111-1111: 
* C L M S * 

15 wherein R1 is optionally subStituted phenyl of the-formula Ph1 or heteroaryl 

wherein said h•teroaryl is selected from the group consisting ~f pyridln-2-yl, pyridin-3-yl, 
··,- .. ' 

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

ring caibon atoms capab!e of forming an additional bond, up to a maximum of three 
. . . 

substituents per ring, with a substituent selec;:tecl from hyqro~, (C,-C.,)alkyl, halogen, 

20 . trifluoromethyl~. amino-(C~2)"-, (C,-~11)~kylamln~(Cl;f;i>n\• dl(~1-C0)alkyl-amlno-{CH2)n·• •· . . •. , ... ,. . 0 

II 
(C,-C11)alkoxy, hydroxy(C1-C0)alkyl, (C1-C0)alkyl-O·(C1-C0)alkyl-, -CN, (C,-C5)alkyl-C-O-

O . · o· 
~ H U 

30 

35 

(C, -C5)alkyl-, (C,-C11)alkyl-O-C-O-(C1 -C0)alkyl, (C,-C,)alkyl-G-0-, hydroxy, H-C( =0)-, (C1-

C11)alkyl-C( = O)-(CH2)n ·• HO-C(=O)-(CH2)n·· (C,-C,)alkyl-O-C(=O)·(CH2)n-, NH2-C(=O)­

(CH2k, (C1-C11)alkyl-NH-C( = O)-(CH2)n-, and di(C,-C9)alkyl~Nf:i-C(=O)-(CH2}"-; 
wherein said Ph' is a group of the form~la 

• , 
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R2 is phenyl of the formula Ph~ or a five or six membered hC\tterocycle, wherein 

said 6-membered heterocycle has the formula 

wherein •N• is nitrogen; wherein said ring positions •K•, •L• and 1M11 may be 

independently selected from carbon or nitrogen, with the proviso that i) only one of 'K', 

•L• or •M• can be nitrogen and Ii) wh~".' •1<9, •L• or •M• is.nitrogen then its respective R16, 

R'0 -or. R17 is absent 
... \ ., .. •·'·· i i ..... , .. 

wherein said five memb.ered>heteroeycla has the formula 
:' . ~ . ·. : :- ·. ·. ·. . ·' . _; ~-- t·. :~·:;- '·· . • . ,.. . . : ,., . • . . • ~ .,: "."· . :· .. ..., .•• ;·· 

. . . .-. ,.. . . .· 14··· T · ·R · 

__ ··oY. 
Q .. p 

Rl~ "-.R15 

wherein said -r· is -CH-, N, NH, 0 or S; wherein said ring positions •p• and •a• may be 

independently selected from carbon, nitrogen, oxygen or suHur; wlt)J the proviso that 

only one of •p ,• •a• or "T" can be oxygen or sulfur and at least one of •p ,• •a• or 'T" 

25 must be a heteroatom; 

wherein said Ph2 is a group of the formula 

R11 

30 

R H 

• , 
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R3 is hydrogen, halo, -CN, -N02,--CF3, (C,-C8)Blkyt -~r (C1-C8)alkoxy: 

R5 is hydrogen:- (C1-C8)alkyl, halo, CF3, (C,:01) .. ~~xy 9r (C,~C8)alkylthiol; 
R1 is hydrogen or halo; 

R7 is hydrogen· or halo; 

:::.:_;:·_. 

5 R' is hydrogen or halo; 

R8 is hydrogen, halo, CF3, (C,-C,)alkyl optionolly Sll~Stituted with one to three 

halogen atoms, (C1-C9)alkoxy optionally substituted with ()n• to three halogen atoms, 

(C1-C9)atkylthiol, amino-(CH2).-, (C,-C8)atkyl-NH-(CH2},-, dl(~1-C.,)alkyl-N-(CH2).-, (C3-

C7)cycloalkyl-NH~(CH2).-, H2N-(C=O)-(CH2),·, (C1-C1)alkyl~HN-(C=O)-(CH2).-, dl(C,-

10 C,)alkyl-N-(C=O)·{CH2),-, (C3-C7)cycloalkyf-NH-(C=O)-(CH2),-, R' 30-(CH2),-, R130-

(C=O)-(CH2),-,H(O=C)-NH-(CH2).-,(C,-C8)alkyl-(O=C)-NH~(CH2).-,(C,-C8)alkyl-(O=C)­

N-(CH2),-, H(O=C)-N-(CH2),-, H-(C=Q}.;(CH2)1-, (C,-C8)alkyt.:(C=O)-, hydroxy, hydroxy-
l I 
{C,-C.,)alkyl (C1-C0)atkyl 

15 (C1-C0)alkyl-, (C,-C1)alkyl~O-(C1-C8)alkyl-~ and -CN; _ 

R10 and R14 are' s~i~cted i~d~~n~8nt1y; from hyd~ijen; h~o. CF3, (C1-C1)alkyf -

optionaliy substituted with one fo · three halog~ri atom~.'·: · (c,·;.90)alkoxy optionally 
. . .·:··. '. . 

substituted with one to ·three halogen atoms, (C1•C8)al~yithiol, amino-(CH2)p, (C1-

C,)alkyl-NH-(CH :;)p -. di(C, -C8)alkyl-N-(CH2}p -, (C3-C7)cyclQ.~kyl-NH-(CH2)p-, amino-(C,-

20 C8)alkyl-NH-{CH2)p -, (C, -C8)alkyl-NH-(C, -C11)alkyl-NH-(CH2)p ·, di(C,-C.,)alkyl-N-(C,-

C8)alkyl-NH-(CH2)p -• di(C,-C.,)alkyt-N-(C,-C.,)alkyl~N-(CH2)p~ ·H2N-(C=O}-(CH2)p·• (C,-
1 . . 

(C, -C11)alkyl 

C,)alkyl-HN-(C=O)-(CH2)p·• di(C,-Ce)alkyl-N-(C=O)-(CH2)p• (C~-C7)cycloalkyl-NH-(C=0)-
25 -(CH2)p-, R130-(CH2)p-, R130-(C=O)-(CH2)p, H(O~C)-0-, H(O=C)-O-(C1-C8)alkyl-, 

H(O=C)-NH-(CH2)p·• (C,-C8)alkyl-(O=C)-NH-(CH2)p-, -CHO, H-(C=O)-(CH2)p, {C,­

C8)alkyl-(C=O)-{CH2)p-, (C,-C1)alkyl-{O=C)-N-{CH2)p·• H(C=C)-N-(CH2)p-, HO-(C,-
1 . I 

(C,-C8)alkyl ·· (C,-C8)alkyl 
30 

C8)alkyl-N-(CH2}p -, (C1-C8)alkyl-(C = O)-O-NH-(CH2)p -, amirio-(C,-C,)alkyl-(C=0)-0-
1 . 

(C1-C6)alkyl 

(CH2)p -, (C1 -C,)alkyt-NH-(C, ·C.,)alkyl-(C=O)-O-(CH2)p .. , di(C,-C.,)alkyl-N-(C,-C,}alkyl-

35 (C=O)-O-(CH2}p -, amino-(C, -C0)alkyl-O-(C = O)-(CH2)p ·,(C,-C.,)alkyl-NH-(C,-C,)alkyl-O­

(C =0)-(CH2)p-, di(C1-C11)alkyl-N-(C,-C0)alkyt-O-(C=O)-(CH2)p·• -hydroxy, hydroxy-(C,-
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C8)alkyl-, hydroxy-(C,-C11)fSikyl-NH-(CH2)p ·• (C1-C11)alkyl~O-:(C1-C8)alkyl-, -CN, piperldine­

(CH2)p ·• pyrrolidlne-(CH2)p~• and 3-pyrroline-(CH2),-, ~·'!In said piperidine, pyrrolidine 
and 3-pyrroline of said piperidine-(CHJP-, pyrrolidiri~{d,H2)P- and 3-pyrrollne-(CH2),.­

moieties may optionally be substituted on any of the,.~~~.· carbon atoms capable of 

5 supporting and additi.ol'."afbond, with a substltuentJnd~p~dently selected from halo, 
CF3 , (C,-C11)alkyl optionally substituted with one to th~~6~ogen atoms, (C1-C8)alkoxy 

optionally substituted with one to three halogen atom• •. <C{~~8)alkylthiol, amino-(CHJ;. 

(C,-C11)alkyl-NH-(CH2)p-,, di(C,-C0)alkyl·N·(CH2),-, (C3·C7)~Cl~alkyl-NH-(CH2)p·• amino· 

(C,-C8)alkyl-NH-(CH2)p ·• (C,-C$)alkyl-NH-(C,-C0)alkyl~NH~(qH2)~ -, dl(C, ·C8)alkyl-N-(C1-

1 O C11)alkyl-NH-(CH2)p -, (C,-¢0)alkyl-O-(C, '."C8)alkyJ-, 
' " 

di(C,-C11)alkyl-N-(C,-C8)alkyl-N.;(CH2)p·• H2N-(C=O)-(CH2),--, (C1-C11)alkyl-HN-(C=O)-
I ·. . 

(C, -C,)alkyl . " .· ' 

(CH2)p·• 'di(C,-C11)alkyl-N-(C=·O)-(CH2)p,°.(C3-C7)cyclo81kyl~NH-(C=O)-(CH2)p, R130-
r: . ·-" .. ,.. ·:·· ,,!~ . ~:.; ".'• 

15 (CH2)p-, R130-(C=O}-(CH2)p-, H(O.:_C)-0-, H(O=C)-O-(C1-C8)"kyl-, H(O~C)-NH-(CH2)p-, 
(C,-C~)l!lkyl-(O"=C)-NH~(CH2)p-. -Clib','' H.;(c;;mb)~~c£H;);~~', ;"(c;;.Ce)alkyHC =0)-. (C,-

. : ,. :~. . . 
C11)alkyl-(O=C)-N-(CH2)p ·• H{O=C)-N-(CH2}p ·• HQ.;(C,";;'C8)a!l<Yl-N-(CH2}p-. (C,-C0)alkyl-. I . . · I ' ··;·. · ::> I 

· (C,-C8)alkyl ,, (C1-C1)alkyl . .. . . . (C1-C1)alkyl · 
~·· . ; . : ' . ' -.:.; . 

20 (C= 0)-0-NH-(CH2)p -, amino-(C1 -C8)alkyl-(C=0).~-(CH2).,-(P1-C8)alkyl-NH-(C1 -C8)alkyl-
(C= 0)-0-(CH2),-. di(C;-C8)alkyl-N-(C,-C11)alkyl-(C=O)-O-(CH2)p-, hydroxy, hydroxy-(C,­

C8)alkyl-, hydroxy-(C,-C8)alkyl-NH-(CH2)p-, and -CN; 

R' 1 is hydrogen or halo; 

R12 is hydrogein. -CN or halo; 

25 R13 is hydrogen, (C,-C8)alkyf, (C,-C0)alkyl-(C=O)-, (C1-C8)alkyl-O-(C=O)-, (C,-

C8)alkyl-NH-(C=O)-, or di(C,-C1)alkyl-N-(C=O)-; 

R15 is hydrogen, -CN, (C,-C1)alkyl, halo, CF3 , -CHO: or (C,-C8)alkoxy; 
·.· . 

R111 is hydrogen, -CN, (C1-C11)alkyl, halo, CF3, -CHO or (C,-C0)alkoxy; 

R17 is hydrogen, -CN, (C1-C0)alkyl, amino-(C:,-p~)alkyt-, (C,-C8)alkyl:-NH-(C1-

30 C8)alkyl-, di(C,-C8)alkyl-N-(C,-C8)alkyt-; halo, CF3! -CHO~r(C1-C8)alkoxy; 
. n is an integer from zero to 3; 

each p is independently an· integer from z~ro to 4; 

s is an integer from zero to 4; 

wherein the dash~d bond represented an optional double bond; .•. .· . -;. 
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with th8 proviso that: i)'When R' Is hydrogen', one ofR11 and-R12 is other than 

hydrogen; ii) when R1 is unsubstltijted phenyl and Rs: is hyd~~gen then (a) R2 can not 

be unsubstituted phenyl, thienyl or furyl or (b) R' or R12 can not be Cl or hydroxy when 

R'0 and R11 are hydrogen, or (c) R'0 or R"- can not .be chloro when R' and R12 are 

5 hydrogen; iii) when Rs Is hydrogen; R', R7
, and R8 are hydrogen; and R1 Is chloro or 

methyl, then (a) R2 can not be unsubstituted phenyl, thlenyl orfuryl or (b) R10 or R11 can 

not be chloro or (c) R9 .or R' 2 can not be hydroxy-, methyl or methoxy; Iv) when R3 is 

hydrogen or chloro; R' is methyl; R'. R7
, and R8 are hydrogen: and K, Land M equal 

carbon, then (a) one of R14 through R17 must be other than hydrogen or (b) R17 must 

10. -· be other than hydrogeri or methyl; v) when R1 Is unsubstituted pyridin~2-yl and R3 is 

hydrogen, bromo or. iodo then R2 can not be unsubstituted phenyl; vi) when R' is 

chloro; R5, R', and· R' are hydrogen; and R3 is hydrogen, then (a) R2 can not be 

unsubstituted phenyl, pyridyl, thienyl or furyl or (b) R1 or R12 can not be hydroxy when 

R10 and _R11 ·are h~drogen; vii) when R2 Is· unsubstitUted J?henyt, R8
, R7

, and R8 are 

15 hydrogen, and R3 ·is hyclrogen,·then R' can not be -C02H; vih) when R2 is unsubstituted 

· .. pyridin~2-yl. R5 .anc::J R~ &r4' hydrogen, and R3 is hydrog~n •. th~n Re or R8 must be other 
. . .. . .. ·• . ' ....... r ... 

than chloro; ix) when R2 is unsubstituted phenyl, Rs is hydrogen, and R6 and R7 are 

hydrogen then one of Re or R' must be· other than chloro; 

and the pharmaceutically acceptable salts of such compounds. 

20 2. A compound according to claim 1 wherein Rs Is fluoro. 

3. A compound according to claim 1 wherein R' is Ph' and one of R5
, R0

, 

R7 or A8 is fluoro, bromo, chloro, methyl or trifluoromethyl. 

4. A compound according to claim 1 wherein R1 is Ph' and R5 is fluoro, 

bromo, chloro, methyl or trifluoromethyl. 

25 5. A compound according to claim 2 wherein R' is Ph' and R5 is fluoro, 

bromo, chloro, methyl or trifluoromethyl. 

6. A compound according to claim 1 wherein R2 is Ph2 and either R8 is 

fluoro, chloro, -CN or hydroxy, or R10 is -CHO, chloro, fluoro. methyl, (C1-C0)alkYf·NH­

(CH2)p·• di(C,-C8)alkyl-N-(CH2)p-, or cyano. 

30 7. A compound according to claim 2 wh~rein A2 is Ph2 and either R1 is 

fluoro, chloro, -CN or hydroxy, or R10 is -CHO, chloro, fluoro, methyl, (C,-C0)alkyl-NH­

(CH2),-, di(C1·C5)alkyf-N-(CH2)p-, or cyano. 
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8. A compound according_ to claim 1 wherein R1 is heteroaryl optionally 

substituted with halo,. -CN, CF3 , or (C1-C8)alkyl. ··· ... ·· 

9. A compound according to claim 2 wherein R1 is heteroaryl optionally 

substituted with halo~ .;.CN, CF3, or (C,-C0)alkyl. 

5 10. A compound accol'cling to claim 6 wherein R1 Is heteroaryl optionally 

substituted with halo, •CN, CF3 , or (C1-C8)alkyl. 

11. A comp9und according to claim 1 wherein R1 is pyridin-3-yl optionally 

substituted with chloro or methyl. 

12. A compound according to claim 1 wherein R1 is pyridin-3-yl substituted. · , 

1 O at the 2-posltion of the pyridine ring with chloro or methyl. 

13. A compound according to claim 1 wherein R2 is heteroaryl are those 

wherein said heteroaryJ is _either an optionally substituted six-membered heterocycle 

wherein •K•, •L • and •M• are carbon, or •K• .. and •L• are carbon and •M• is n~rogen Q.e. 

pyrimidin-2-yl) •. or said heteroaryl _is an optionally substituted five membered heterocycle 

16 ·"wherein "T. is nitrog~r:i· ·.··p· is .~ulfur and ··a~ is carbon., or "T~ is'. nitrogen ot sulfur, ·a· . 
is nitrogen or sulfur and •p• is carbon or "T• Is oxygen and •p• and ·a· are each carbon. 

14; · A compound according to claim 1 wherein R2 is an optionally substituted 

six-membered hetero~ycle wherein •K•, •L• and •M• are carbon are those wherein R14 

is hydrogen, -CHO, chloro. fluoro, methyl, (C1-C0)alkyl-NH-(CH2)p·• di(C1-C8)alkyl-N-

20 (CH2)p·• or cyano; R17 is hydrogen, -CHO. chloro, fluoro, methyl, (C1-C0)alkyl-NH-(C1• 

C8)alkyl, di(C,-C9)8'kyl-N-(C1-C8)alkyl, or cyano; or R15 or A18 are independently 

hydrogen. -CHO, chloro, fluoro, methyt or cyano. 

15. A compound accordJng to claim 1 wherein R2 is an optionally substituted 

six-membered heterocycle wherein •K•, •L• and •M• are carbon and R14 is hydrogen, -

25 CHO, methyl, (C,-C8)alkyl-NH•(CH2)p-, di(C1-C11)alkyl-N-(CH2)p·• or cyano. 

16. A compound according to claim 1 wherein R2 is an optionally substituted 

five-membered heterocycle wherein -r• is nitrogen, •p• is sulfur and •a• is carbon and 

R14
, R'5 or R'9 are each independently hydrogen, chloro, fluoro, methyt or cyano. 

17. A compound according to claim 1 wherein R2 is an optionally substituted 

30 five-membered heterocycle wherein.,.. Is nitrogen or sulfur, ·a· is sulfur or nitrogen and 

•p• is carbon and R14 or R'5 are independently selected from hydrogen, chloro, fluoro, 

methyl or cyano. 

.. ·: 
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18. A compound according to claim 1 wherein said compound is selected 
from the group consisting of: 

3-(2-chloro-phenyf)-2-[2-(5-diethylaminomethyl·2-fiuoro-phenyl)­

vinyl]-6-fluoro-3H-quinazolin-4-one; 

5 3·(2-chloro-phenyl)-2-[2-(6-diethylamlnomethyJ-pyrl~in-2-yl)-vinyl]-6-fluoro-3H· 
quinazolln-4-one; . 

3·(2;;.chloro-phenyl}-2-[2•(4-diethytaminomethyl-pyrfdin-2-yl)-vinyl)-6-fluoro-3H­
quinazolin-4-one; 

3-(2-chloro-phenyl)-2-[2-(6-ethylamlnomethyl-pyridin-2-yl)-vlnyl)-6-fluoro-3H-
1 o quinazolin-4-one; 

3-(2-bromo-phariyl)-2-[2-(6-dlethylamlriomethyl-pyrldin-2-yl)-vinyl]-6-fluoro-3H­
quinazolln4one; 

3-(2-ehloro-phenyl)-6-fluoro.;2-[2-(6·mE1thoxymeth~l-pyridin-2-yl)-vinyl]-3H­

quinazolin4'-one~ 

15 ,·. : · · · : ·s-ftuoro-3-(2~methyli>Yfidin-3-ylr2·[2-(2~ol~yl)-vinylJ-3H-quinazolin-4-
. one; · '· .. ·: . ; ... 

3.;(2-chloro-phenyl)-6-fluoro-2-[2-(4-methyl-pyrimldine-2-yl)-vinyl]-
3H-qulnazolin-4-one; · ' ' 

3-(2-chloro-phenyl)-6-fluoro-2-{2-(6-(isopropylamlno-methyl)-

20 pyridin-2-yl]-ethyl }-3H-quiraazolln-4-one; and 

2-[2-(5-diethylamiliomethyl-2-fluoro-phenyl)-vinyl]-6-fluoro-3-(2-methyl-pyridln-3-
yl)-3H-quinazolin-4-one .. 

19. A pharmaceutical composition for treating or preventing a condition 

selected from cerebral deficits subsequent to cardiac bypass surgery and grafting. 
25 stroke, cerebral ischerriia, spinal cord trauma, head trau~a, Alzheimer's Disease, 

Huntington's Chorea, amyotrophic lateral·sclerosls, AIDS-induced dementia!, muscular 

spasms, migraine headaches, urinary incontinence, psycho'sis, conwlsfons, perinatal 
hypoxia, cardiac arrest, hypoglycemic neuronal dama~.e. c;>piate tolerance and 
withdrawal, ocular damage and retlnopathy, Idiopathic and'drug induced Parkinson's 

30 Disease, anxiety, emesis, brain edema, chronic pain, tardive dyskinesia, or analgesic 
agents in a mammal, comprising an amount of a compound according to claim 1 

effective in treating or preventing such condition and a pharmaceutically 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 corct trauma, head trauma. Alzheimer's Disease, Huntington's Chorea. 

amyotrophic lateral scl.erosls, AIDS-induced demential, muscular spasms, migraine 

5 headachest urinary incontinence, psychosis, conwlsions, perinatal hypoxia. cardiac 

arrest, hypoglycemtc neuronal damage, opiate tolerance and withdrawal, ocular 

damage '°d retinopatl'\y, idiopathic and, drug induped 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 

1 O an amount of a com~ound according to claim 1 effective in treating or preventing such 

condition. 

21. A pharmaceutical composition for treating or preventing a condJtion 

selected from cerebral deficits subsequent to cardiac bypass surgery and grafting, 

stroke, cerebral lschem.ia, spinal cord trauma, head trauma, Alzheimer's Disease~ 

15 . . Huntington's Chore~·. ~yotrophic lat,..-~ sclerosis. AIDS-induced demenJial. 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, tardlve dyskinesia, or analgesic 

20 agents in a mammal, comprising an AMPA receptor antagonizing effective amount of 

a compound according to claim 1 and a pharmaceutically acceptable carrier. 

22. · A method for treating or preventing a condition selected from cerebral 

deficits subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia. 

spinat cord trauma, head trauma, Alzheimer's Disease, Huntington's Chorea, 

25 amyotrophic lateral scler:osis, AIDS-induced_ dementia!, muscular spasms, migraine 

headaches, urinary· incontinence, psychosis, convulsions, perinatal hypoxia. cardiac 

arrest. hypoglycemic n.euronal damage, opiate tolerance and withdrawal, ocular 

damage and retinopathy, idiopathic and drug Induced Parkinson's Disease, anxiety, 

emesis, brain edema, chronic paln, tardive dyskinesia, or analgesic agents in a 

30 mammal, comprising administering to a mammal requiring such treatment or prevention 

an AMPA receptor antagonizing effective amount of a compound according to claim 1. 


