9201000192 [ TI TLE OF THE | NVENTI ON] NOVEL

QUI NAZOL| NE- 2, 4- DI ONE DERI VATI VE, AND NMEDI CAL
920100€X99PCSI TI ONS FOR THE PROPHYLAXI S AND TREATMENT OF

CRANI AL NERVE DI SEASE CONTAI NI NG THE SAME [ TECHNI CAL

FI ELD] The present invention relates to a novel

[TIT%id%afﬁﬁm ,ﬁldéklrfpne derivative of fornmula (I) 1

erern ogen or al kyl; each of R2 and R3 is

NOVEL H@RE@'MNE—ZS@HQWDERMT'W QR D MEDYIAL c@@BEQSITIONs
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ach of which is unsubstituted or
CONT%E%@?&%%‘XM]?h hal ogen, hydroxy, nethoxy, ethoxy or
[TECMNIC L ang Y is unsubstituted or substituted | ower
al kyl or aryl; Ais -(CH2)6- or -CH2CH=CHCH2-, wherein
The prassemsmamtlomrelgms tes e hewotl gdichraine2,4-diche dladvatﬂfem{ domgdan (1)
and R5 is hydrogen or benzoyl unsubstituted or
substi t ut vvith one or nore of hal ogen, hydroxy,
al kox orm J® in benzene ring or when R4 and R5
W NOR800oOOformar|ng, R4 and R5

form L xegfiy |eyof, erein R is
oty T bt o 3:"““4'“
i ndependerd | Y \an /e __ger g from2 {8 4, and p

is an integer-of 0 a phar maceutical ly

acceptabl e salt thereof and a pharnmaceuti cal
Wherel@on‘posml on conpri sing the conmpound of formula (I) as

t jngredient for preventing or treating
Riis hﬁ&oggq %rga?k@éi brai n di seases [ BACKGROUND ART]
each ONGRJ;_T D B; Gl inddpehdentliysebaesl poA0he&dghy dikby, deaRrh, HO,R; or
rve cells for a short or long tine and result in

substityigd 07 PBHSERI: Bhen m{cb%ﬁyl Bheske Res io@obf alkpsy, phenyl,

phenyig)gf: elgie} 8H+ aFacﬂ' SIS TP ShedtsRAHEN b %u?&ﬁ]@tra@tvg% halogen

ause nerve SOI‘ ers 1n patien
hydroxyi gmtlmxy, athox g oo ujiro, 220 ]IO;OE]lﬁﬁubstltuted or substituted lower alkyl or

aryl;

A is -(CHa)y- or -CH;CH=CHCH,;-, wherein n is an intege; selected from 2 to 4;

R4 is hydrogen and Rs is hydrogen or benzoyl unsubstituted or substituted with one or more
of halogen, hydroxy, alkoxy or nitro in benzene ring or when R4 and Rs together w1th N

O RgO Oﬁ :
form a ring, R4 and Rs form a divalent moiety of _} Re'y Q Yy

wherein Ry is hydrogen or alkyl; _CN“C— CC “CL—’C_
each of £ and m is independently an integer selected from 2 to 4; and

p is an integer of Q or 1,

or a pharmaceutically acceptable salt thereof, and a pharmaceutical composition comprising
the compound of formula (I) as an active ingredient for preventing or treating neurological

brain discases

[BACKGROUND ART]
Neurological brain diseases progress by the death of nerve cells for a short or long time and
result in fatal loss of brain function. Stroke is one of the cerebrovascular diseases most

frequently generated. Because cranial nerve disorders in patients in the vigorous age group




fron1the forties to fifties have remarkably increased,
it is pointed out as not only an individual issue but
QZOHXQF%% a national issue. There are largely two kinds of
stroke: cerebral infarction and cerebral henorrhage.
Cerebral infarction results fromnecrosis of brain
from tht SOk %Uﬁﬁi‘és B¥v@ rBh kKRG eineleakd0qdisS PPiRted &8 & RbtNonly an
ti ssue brought on by throfbus and so forth. Cerebra
individwehissuertay elso @matitwnl tsshwr hand, results from | oss of
bl ood due to ruptured bl ood vessels in the brain.
Al t hough the pat hogeneses of cerebral infarction and
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Meoﬁ&?ﬁﬁﬁhpf brain cell necrosis due to i schem a has been
el uci dated by many researchers, and the mai n pat hway
S suggested as ex0|table toxicity by excessive
tter, dat ve t stress
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these excitable toxicities my be the main nmechani sm
of nerve cell's death by i schem c stroke as well as
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mai nly occurs. Therefore, nerve cell's death by
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i cals, denaturation of prot'ein and the like. This
death b36$u]hm0|str0k®ti!aweﬂi asragléensn eHdbasimly phoxyges-dlunose bl hervous
rvi.v

tssue SHEY itBenimtn HUEH0 FEATHS 20006 TP BEONC S RanRier, i

accumﬁl'ﬁ%dbih%é IJ—I ucBidf tHePec X WAthsS PRAI (BSn, I RrRASHI’ N 84h Dy excessive
di sease, Huntington's disease and zhei ner' s di sease,

acthltr artf é‘ﬂw Eutamaale cateptarcaeiaiiy Pagire n Zihmsgiorea eervei eo)l’ pficath by
i de d t.
ischermi ks iR B6 SiteeSost BTUIRR Fntae i sR AP E g s recamtpre

to treat cranial nerve disorders, devel opment of new
drugs i s del ayed because of problens about efficacy
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the llk%meﬁee@t%@bfétabﬁea@gestﬁ sesental fagtorsdfop F@f Beyivah Myny researchers
crani al nerves. Many derivative conpounds incl uding
new conpounds isol ated from natural products were
synt hesi zed based on this discovery. It was | earned
t hat qui nazoline-2, 4-di one derivative conmpound of
formula (1) and a salt thereof have a superior effect
on protecting the activity of nerve cells, and we




RBOO 00 0, 8 8 ora_ wherein 12.8 is hydrogen or
| ; each of t and mis independently an integer
9mn0@ggzcted-fron12 to 4; and p is an integer of 0 or 1,
or a pharmaceutically acceptable salt thereof. As used
herein, the term"alkyl" refers to alkyl having from1
have reporfedaB4tSiheRli O1¥ads foQhcr8XREBF Sotivedxkdnifahd Brain, reactive oxygen
_hydrocarbon chain including strai ght chain, branched
specicg i iParkdnsoansedisease. ol patingien a dissesehand, Alghpipmer’srdipgagp datalase (a

i SERIBH R Mo O ) et OB e

term"lower alkyl" refers to a straight or branched
hydrogarbon chain_having from1l to 4 carbon atonms. The

As megligped Ahong, elthqigy mapy, meghgpiss argrrevealed g tgat »cranial nerve
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toxicitiyornul a (1) can be used in forns of pharmaceutically
acceptabl e salts thereof and the pharmaceutically
acceptable salts include conventionally known acid

The pRAHt ihPEtSA! foin® bulttsfhbtupBtRbstaRlel Sird Pelbdied Fdm living Eisenia
Typi cal exanples of formula (I) according to the

Andrepand eliiseriaetidd @ver eletwbdtimwlatidr wWldle4ws studied them from folk

remedi&%{}:cngg Exrsgcg}g ?—g B{Q%Etgtéyl{da AR o&gpe\éjtﬁétlggegllﬁcngo%%)c;urﬁgé % these

substanéed, ého¥ QHO-vhlid- PidftabR - AHcfiidlaZ@ldsN-Many derivative compounds
) - 34) propyl am noThut yl am no 1propyl)- 9201000192 )
includmg eRy sampPus-isolated feara natural products were synthesized based on this

' - ] e ) i in-3-vl
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and a Al djdpedfHave acsipafibidefedNon4rofecting the activity of nerve cells, and we
acetyl143- (2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) pro
perfectsdthe presers invsption.) - N1.3-
(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-y1) propyl ] acet a
m de;
[DETAH(ED HRHCRIPTION-OF THE INYENqUONgzol i n- 3-yl ) propy1] - {
4-13- (2, 4-di oxo- 1, 4- di hydr o- 2Hqui nazol i n- 3-yl ) propyl am
[PURPOFBOFTHESNOAENTEIGN] d et hyl ester; N-[3
-(2,4-dioxo-1,4-dihydfo-ZFLquinazoIin-3-y|)propy1]-N—{
The putpose of the present invéntion is to provide a compound of fornmula (I) or a

(20 A di . qui — ] N
pharmécgﬁ%g%?ﬂ of‘g‘lf?%‘gg% gz?’g ‘rf:l]ﬁegée((fﬂ %1_?1&*' a Hhﬂﬁfa%ﬁtﬂ:a?’ CXBBBQHXA CGEIpnsmg
said comf@m2s 4n dictiwoingredicit Fyrgrevedting or tramalg meudolygpsldpyinatizeases.
i no] butyl | - 1H qui nazol i ne2, 4- di one;
N-(3-{4-[3-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) p

[TTK?%E%%@ﬂEﬁELR&HV|a"1n0|propyl)- 4- hydr oxybenzani de; ~ 3-

The prédfhBidvéntortihroxied a hodl ReHa00 @ A YL HeFPddrivaBvy b fkanM (?
- Nbenzyl } am no) but yl am noThr opy1}- 1H qui nazol i ne- 2, 4-
i one;
hMS-(2,4-dino-1,4-dihydro-ZFLquinazoIin-3-y|)propyIkN
4443- (2, 4- difbxo- 1, 4- di hydr 0214- qui nazol i n- 3- yDpr opyl am
i no] but-w Théinz a8 de;
[3-(2 dif oxo+1, 4- di hydr o- 2H qui nazol i n- 3-yl ) propyl1] -

24441 oNa+1, 4- di lydr o- 2Hgui ngzol i n- 3- yDpr opyl ami
no] but yT'} caff badl€Hacti-iter éfuf§¢%§ST§ﬁ@% )
N13- (2, 4- di oxoT, 4 'digyglro- 2 g in'&olin-3-§¥)propylkhJ

{443- (2, 4-di oxo-1, 4-di hydr 02H qui nazol i n- 3- yHpr opyl am
noThut yl | met hansul f onam de; N (4-

whereih 0€NZYy113- (2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) pr
opyl ] am nol butyl1) - N-[ 3( 2, 4- di oxo- 1, 4-di hydr o- 2H qui naz
ol i n- 3-yppropyl ] acet am de;
(4-{acety|-p-(2,4-dioxo-1,§-dihydro-ZFLquinazoIin-B-yD
propyl | am nol butyl) 43- (2, 4
di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3- yppr opyl i carbam c
acid ethyl ester; -




N {3 -[acetyl-(4- {acetyl-[3
4- di oxo- 1, 4-di hydr o- 2H qui nazolin-3 - yl)propyl]
92010061%2 no} butyl)am no] propyl} -4-hydroxybenzam de;
|\|44 (2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yCbut y11- N-
[ 3-(2, 4-di oxo-1, 4- di hydr o- 2Hqui nazol i n- 3- yppr opyl ] acet
R, 181@@@31103&[1@1

cach éﬁﬁﬁz ool ool R RS, S OR R  on

substifupdd or unsubst1tuted henyl or benzyl, wherein Rg is alkyl alkox , phenyi
|oxol4ophy3<§ro 2H-qﬁ|nazolln§ 76 S

yl) pr opg/ am no
phenqugnyop:y Ibandyiheryp re@ply 1c)f- whidhqisi weszbstitnied 20r4 swhistitweed 3vifig halogen,

d
hydroy_(){,l Tﬁt}% 30 éﬁqgo?r_ ﬁlﬁob a?cg |r1g &%E‘Lbb%{“ 8t sibsBruted lower alkyl or

aryl; 1 propyl) - 1H qui nazol i ne- 2, 4-di one; (4-
~ ftert-butoxycarbonyl143 .
A is -(QHp)ymer Hyhl OH=ZC o-vhezeig inHy an iteser gelpetad Bpme B 4;

Ra s BRI R T neem o bl psspsstted o ebstipied it o g more
-of halog&, hyOpxepykbeaob ﬁmo(:ma]@mﬂeﬁfeflhg btltv\ﬂien dﬂtzmd Rgltogether w1th N
-net hyl - 343- 1443- ( C) o}
form a siRg.tRpand Ry a%ﬂéh‘@l%t EOASHA P5- 2_% q .,Mzm u&;ié_.. —5 &
yl am no i L
Wherdﬁﬁ{?{sq?’mﬁ&&?%—% fc3| i ne-2, 4-di one -(3 -
each o[f&éh’ﬁd(rﬂ;ﬁﬂdemmdemlyaandniegetrsnlecmfminl2€9Z gid pr opyl am no
. _Thutylam no, | propyl)-1Hqui nazoline-2, 4-dione; 3 -(3-
p1s any ‘Et;% 9 Hi oxo- 1, 4- di hydr o- 2H qui nazol i n- 3
or a phaHnhBERRY |lfﬁréc@ﬂgabfétsﬁu kigpddto | propyl) -
1H— qui nazol | ne- dione; [3
- (2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n-3

s wsl BERPUL ol s i S 1 B TR o

exam;ﬂé Nn"AiphBti M&&r@@dr’@@ﬂbl?a@ﬁidﬂxdlﬁg striglitydhals bﬁfnch&i E2rin 8r cyclic
4- di oxo0-1, 4-di hydro-2 ui nazol i n-3-yl) propyl ]

form §uqhe®synqhvln stiylitnypropih o;qmr@w,l MHY&}Lﬁeﬁé?z@{h ﬁ@blﬂyhl%ﬁi'bﬁtyl n-
pentyl, %ﬁ%@i}%ﬁy th@l%ﬁ%%ﬁ&ﬁﬁ%& iydr o- 2H qui nazol i n-3 -

yl)propyl] am no
I butyl) 43- ( 1- hexyl - 2, 4- di oxo- 1, 4- di hydr o- 2H- qui_nazol | n
The ten@“lw%r@ﬁl@ﬂ rqf@aﬁa arfiraight Pﬁb@a?hed&y@ywca@péah%n having frdim 1 10

3 -(3 -
4carb%ﬁ5§ﬁ{1 hexyl 2, 4-di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-
yl) pr opyl am noThutyI am noI propyl) - 1H qui nazol i ne- 2, 4-d
i one 201000192
- The terg (@lkaxyj. Bsters 1t04-Qralky i r wherping (alkdz gefess 42 ¢ Stpigy ey byanched
hydm%%[(%qu %}}ahfn lé?vé?(gofr%mf t | y }r)%n %tlgﬁlgl nazol i n-3-yl ) propyl ] he
pt anoyl am nol butypear bam c aci d tert butyl ester;

3-(2, 4-dioxo-.1, dr o-2H I n- 3- |] -
The cyrndids of 16 ), cnclnyerdi A A phrncalispitl ABptas sats
thereo”f néi‘ﬂ:—lhkﬂey bhiiaRanRaty aEcesable salts include convennonally known acid
P- (2, 4- di oxo- 14d|hy ro- 2H qui nazol i n-3-yl ) propyli -

adchtch; salts or alkali metal salts in the art.
{4-[3-(2, 4-di oxo- 1, 4-di hydr o2H qui nazol i n- 3-yl ) propyl a
m no] butyl} -2,2,2-trifluoroacetam de;

Typicﬁe?m&lgleén@mmﬂalqmaéﬁomgg & BbtpasseRaA Mdrtion Iry/folleepy | | -
3-{3-[#43 fpgnqmronylamgiobuty smdneipempy il dravinazelinar2 3-4iongr opy |

3-(3- (342 3 fiokd 1 [ HRYQBALYRAL AR DYy farfinS pabyi ke BRByD-
| N-P-(2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) propyl kN
i443 (2, 4- di oxo-1, 4-di hydr @2H qui nazol i n-3-yl ) propyl am
i'noThutyl | - 2- met hoxyacet am de;

[ 3-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3- yl)propyl]
{413- (2, 4-di oxo- 1, 4-di hydr o- 2Hqui nazol i n- 3- yppr opyl am



( X) By reacting the benzoic acid derivative conpound
é% havi ng an al koxycar bonyl am no substituent at
9ZHO%% tion 2 with am ne conpound (V) in which Ais
suitably selected to forma ring under the existence
or the absence of solvent, a quinazoline 2,4-dione

1H-quitRizbN@d-2 Medi®e; Pri mary am ne conpound (1X) haV| ng a
ui nazol i ne 2, 4-di one skel eton structure

N-[3-(@tdired 4 dﬂhydr@rZrHﬂnmamhrRS VBpeomyHN ol dioxo-1 4-diydro-
9H- qup}%};zglrm %ﬁ’lﬁ’% Y?‘@ﬁﬁ bu%algl naazo gt oi chionetric amounts of

I’ne 2, 4-di one derivative

N-(4- {aﬁetgpmo@mdfoxblm dilfydvdlEthlﬁiﬁazaHd 3RA)gropytieiiab jityl)-N-[3-
ui nazoli ne-2 ne with N atom nay be obt ai ned.

(2,4- dﬁxﬂgl 4-ddivdre- 2%5@@%6911@11%@6}1”@%&]&& > of solvents
o B B S ORI DL o
quinaolinsB- g]l)pi'opylanmd]hﬂiygaarbamsc ghid etheHesarpve, R4 and R5,

N-(3- QG HRO T S8 SR A1BY PP M1l SRE R iy
2H- quﬁfra%ﬁl’f’n-é\lﬁ ﬂi@ﬁﬁﬁ&ﬁﬁ&mﬁldﬂhw Jhcétz%ﬁfd%sem s al eaw ng

that 1's prefera roxy, al koxy or hal ogen.
3-{4- [Ré&,étdlam-ééh@hﬁdl‘bﬁl-( WWEIZOi@l Byhprwytaszioo joutyl bf Ht-(tuanazohne-
24dconpound (VI) with the conpound (VI1) or (VIII) having
1> and R5 substituents, a quinazoline-2,4-dione
N-(3- B3t 1R0 a1 4- BN dRPPRhZ6 KB - yl)“prwlﬁhmﬁjmyldm%}pf@yl)
suitably introduced into termnal primary amne may be
.4hym®bﬂ%Mﬁ@@Mthereln t he reactlon may be carried out

-0 OR ARl R b ATl B sOPbBIERRE 7" ™

benzquemd&j)saylaﬂﬁmﬁ]@agiyl}onHr@ynabehﬁém,m(ﬁdn@u if Xis
hydr ox The condensation reaction be carried out

N-[3- (Byl @i@?ﬁ%@ W@@r@g‘rﬂm@m 3 whipsRryiLl-Mr el -@s4-dowo-1,4-dihydro-

t hyl - car bodi i m de).
2H-qu é‘?’%gtﬁ@*wﬁﬁ% oungﬁ 201000192 (I1X) may be
[3-(2, @moneddﬂmdﬁﬁmmanghmar;ld;pryﬂ)yll}l{mﬂ}}@ Atddoxmt @-dihydro-2H-

active group such as_acid an |de or acid chloride
quinazg 8- Haprop¥aringl Butyt} cqibamic #d EHpyherte ). In the
1
-GN A0 o g I BB B b

2H- quhyidmlmey yl)paép)@anmowmylj(memanswﬁ&amﬁbch of Yand Y is

NPl T gt b SR G e iR ppropy R kDN N:02-
(2,4- dlb% 14- dﬁ&dﬁi@ﬁtdﬁﬁhtzbm?,%tl)ﬂr&%ﬁ ac@t'ﬁﬁm!l’éf drogen of the

ompound ”of  for hul and/or R3, a

(4—{acq1y1 -t g2iHdieco?] 4-chﬂn)@h@2éﬂeqmmmqlme3 aﬂpmhel]wmébwl)([ﬁ)eﬁ-

i ned, wh i tabl
dioxo-] SR ol o pBuPTioah e aq eﬁwﬂ?%aeny and at
3-{[3- t@gslpqga Abx &2, saitydR3-115-qORlazoMAR SYRFop Qlfmno}butyl)-
obtai ni ng the conpound in which R2 and are t e sane
N-bengylpmiriofpreny’s ; | iRgumadolpR-Sddekaries uent s can be | nt roduced

o Bl B R B PO e
qulnaﬂéﬁn-f?ﬂ-j'/l%ropﬂfl étﬂ&bj@%ohﬁhﬂnﬁd}@u%@ﬁfﬁﬂﬂﬂﬂc §diXethyDenfit ai n

ul nazol i ne- - dione derivative of the conpound
(4- {telw}ltharaarbmyldﬁdmsdlax@lHy@hﬁ@r@rﬂﬂﬂﬁulaﬁwgﬁﬂs

o A £50 By BR3P

amduﬁMhﬁﬂukuﬂnt can be first introduced into conpounds
é and then R2 substituent can be |ntroduc%f
N-[3-(¢ Aestipxo- éd‘b‘%@ﬂ@t%%&%@ﬁhé Ypremt biNr(4r Ha-(2,4-dioxo- ') A-dihydro-
qui nazol i ne- 2, 4-di one derivative of the compound (I)
in which R2 and R3 are suitably substituted and Rl is
hydr ogen. Al so, after the desired substituents are
i ntroduced into the secondary am ne position of the
compound (I X), the quinazoline-2,4-dione derivative of
the conpound (1), in which RL is alkyl and the desired



9201000192 In the above reaction schene, A R, R2,
o20106Mg2 R4 RS, t, m and p are the sane as defined above,

ang R5 is not H Mre specific reaction conditions are

described in the follow ng Exanples 1 to 42. On the

ot her hand, the conpound of forrmula (1) according to
2H-quiteezoin-sdigropylimetharsnl fpmydpaimed bity ) nethaabdioaampidsc esses

an | ect ed f.urth i sol at.iqn and purification
N'[3‘éﬁeté’gg@'ﬁﬁ%’%ﬂéﬂx%}gg‘tdﬂtyrdé%f?héq}’cmaﬁ@bﬂ' ds or can be
yl)proegll%ﬁﬁﬁ(ﬂgu@'ﬂ»aﬁiﬁﬂ%fo%%ﬂ%ﬂ&&@xy&ﬂ%ﬂﬂ@? utically

ac

ceptabl &€ salt "by Conventi onal nethods. The salt, as

N-[3-detreetad {3 (kfrdinxot bd-slidividredHaguinazahs-3-shoul d be

oo BT Rt R RS B R, 0n of the

N-{3-Ric8SR4- {hddrAIB1(2A-AbLb-8, 4 RydredT-quiphailimeseut i cal |y
acceptabl e salt thereof. The pharmaceutically
yDprogrldaspinghbeylaminotiropy &-4clavdserenae@iéesdi ng to t he

: r [ [ [ : .
N4 G R IR L PO P R REE A S 5 PR P T Pliyaro-21
_quinazulin-39t)plopyiiethntiier et o, a salt with hydrochloric
acid, hydrobrom c_acid, hydroiodic acid, sulfuric
3-(2- {édﬁd?Aa i {(q)-é,4a@i,ha(’lrob%ﬁﬂgwémlpb}ﬁyge% agfljmo]propy&lammo}ethyl)-IH—
quin Ia%gign(aoni c acid, phosphoric acid, nitric acid,
orm ¢ acid, propionic acid, succinic acid, glucolic
 3-(3-{adBd?2,4-dioke-d,dadihgdrordt-quinagslih-3-gt ptdpylacind]proytaning  gropyl)-
‘ aci d.. agi pi.c acid, tartaric acid, citric acid,
TH-quinazglipg--45UPRe> mal eic acid, benzoic acid, salicylic
3-(3- {agB o AL HORE 1 U-&hSto- FRBMab ARSI pRIpytaRiiReKY) | ¢ acid,
and such alkali hetal salt nay be, but not" limted
butenylpaine} propal)sid-quinbzalogi difdignst assi um |it hi um

nesi um or Ci di.ti onal |. t resent

- 1ol BT R A A A TR iyt T BURR R i
yl)proE?l]@iﬁﬁlﬁ)%utﬁer[B-ﬁl@N&Hﬂimwﬁg& 1,8l yago-DE1h Q1ie -

rain di seases as aforenentioned by conbining the
- YDprogullerabasnicmeidtedt=-hwitd wetetler i vati ve conpound of fornul a

I C Lcal by e . t her eof
e e e L
yl)prog Planans18uetantios yptbpylf-I H-Qecootdha, adiohdie present
_ Invention is useful faor treating q di sease caused b¥
3-(3- {Aid A ridu3-Gpxer Rofikuirodejadl e Yisropylamine I ylagiegyipgenyl)- 1H-
quﬁmﬁﬁﬁ%ﬂbﬁﬁﬁ) m or protecting the nerve cells therefrom

as proven by the results of the follow ng exanples.
3-(3-{IH8-(pHedioxt-1idadiandioctH qumaraés 3/ prapyietieo]eilgddmino } propyl)-

conpg@si tion conprising the conpound of fornmula (1) or

1Hﬂ“é“"’&ﬁ§??f%@é‘ﬁ?’i‘%al |y acceptable salt thereof as an
13- A I OB O i DA S O PSP L ERAG - afylo-21
quinazodine B D piopsl | hédxykinmine Yty peadh swic deid, tedibytyh estat;i ve

n | gl gal br ai i segse.or nervqus s m
313 E A bront Pty AR G BR A i REREL ) ca
'he"ylﬁlgig?ﬂ?“ TR ApLPYHL B qhRaldimel), £385He; | Nvention is

or preventing or treating the disease which is
(4- {teg druemtyearbonylni3rd dreslyb g etibx ety g dihpdro S -qhimazeling3-

ry, r scul . nsuf f.1 gl enc | ocal ,.brain
sopropgro FETS g BER 2 it hindnel St A fiote
y1)pmﬁﬁl]<gh@1mﬁf@radid! teitiuyyl e§eF,ebral ischem a, cerebral
enDrrha?e, i schem ¢ stroke, henorrhagic stroke,
1-hexdehtht 4-43-(bbeetr2at-digzpal. ¢dilvidro-dhipgiinazobiad-usi on,
r ' | e .on £l | awing acute
shpropPRRRARL SRR LRRIATh P24 0hET N, &
' hypoxi c-i schem c injury, cardiac arrest, intracrania
henorr hage, subarachnoi d henorrhage, cerebra
aneurysm WIIlis aneurysm gacute infantile hem plegia,
whi pl ash, shaken-infant syndrone, Al zheiner's di sease,
Pick's disease, diffuse Lewy body di sease, progressive
supr anucl ear pal sy (Steel-Ri chardson syndrone),



Figure 1 shows the anti-stroke effect of conpound 3 in
9%H0@)g£ddle cerebral artery occlusion (MCAO nodel. The

dd% col or (stained) represents the nornmal brain area

and the white color (unstained) represents the

occl usion area. 100 ng/ kg of conpound 3 and 2000 ny/ kg
[3-(2,#Uidxbt 1 mthyﬂﬁ)-mﬁt@lmlmsylﬁirsﬁylavm-ig[ahgm -dxd- I, 4-dittydro-2H-

bef ore i nduci ng stroke g%la m ce were used in each
qmna@kwe?rmﬁmyah@i%moylamg@} tyl)egHhsic apiddert-dutyl gster;

un [ AY S

[3-(2, 4?9([18?(86 d&’ g}?{}n@lﬁbgﬁe@%%glﬁﬁ%g&elﬁ}sﬁm oxirg 3& 4] (ﬁ%% i 83fhydro-2H
qumamb]m.”f -gl)propslanoneiblityCidleptansic tahodd; any treat ment, an

e b e S o e
2H- qquSllﬁ‘@gﬂﬁiréﬁﬁ&ﬁﬂmﬁ&R ?r;‘ﬂ Eﬁ&%ta afl{d@ups) . Marks of

are in ow t he significant
N-[3-@i4-diorer] o dihfydfo<ZH @fjnaaslircdryhmreymy! ANt (H-H3 R, 4-dioxo-1,4-dihydro-

2h-aufigo & g o8 2 e S g oRG AT Sg  eprofetmides
N-[3-0e0dbky9 48y ER)- 2Hﬂ.]ﬁlﬁ1azol%[19 ﬁj*pxoﬁﬂ-m{m@“ @,4-dloxo -1,4-dihydro-
conpound -treated groups negati ve control).

2H-qui r@eNORETE) ENBODNivEIsy] a:m@m:zmmrmw THE | NVENTI ON|

-4 Ay RSt o PRI T 4T RG EiRs1 dcdibydro-21-
q“mail@rﬂl'ﬂg;Ylgiéﬁgglaﬁiliiﬁnﬂtﬁldtgb})éammwﬁcld bbis i egtbd; on and are not

N-[3- (@544@9((%-1eﬂrﬂ%é?ﬂo%i}‘f%ﬁaﬁ@l}ggt}ﬁ)mmb]‘]p%Ey@}‘} -giaxgoh - frditeydro-

t hyl
B e e L
N-[3-(2;4adiore- 1 bR dihgdice2 H2Q¢hazOlid-2rb)propyd b Nelids § 6 H2 gedibro-1 40dihydro-
xyl ene _and ethYﬁ ch] orof ormate (13.8nl, 15nDI) was

2H- qua%e’anﬁwé}lﬁéml %hylbéty@fw%foa}ﬂa@vnq}m 4for 3
t was renoved by distillation under
nmﬂbh&%é%gﬁhhﬁggggggﬂ 30 nL petrol eum ether was added to
3-(3- {ﬁﬁé—(ﬁﬁsdldxmpandhdmﬁll ed)prdpydarhinol mntglemienipcbpyl)- iquenazoline-
solid (26g, 90.5% was obtained by gathering the
2.4-dignsi ned solid through the filtration process and by
concentration and crystallization of the filtered
solution. .11-1 NWR(CDC13) : 10.51(s,1H), 8.43(dd, 1H),
The cenm(mﬂj ofrﬁo;mulas (0t canl by , prepaed thy thel—i)“¢a0ﬂo®7 @q cfessgr;bed in the

foilowgng {e%gt'bron(}_%ﬂhgmeﬁgé g)]i;% ]2\ 1@%&32 {J{s%}%m 8}3_}%‘,&6}5@ present 1nvent10n

to providEtsGi (18 ﬁhﬂlé}??r%cés’sesm one: Ethyl
2- et hoxycar bonyl am no benzoate (8.0g, 33.7nmol) and

N, N - bi s-(3- am nopropyl ) but ane- 1, 4-di ai ni ne (8. 87g,

43. were nelted with: h a in After stirring for
Howesty SRR G fiin et ORGP Ginefl oA brbBses of
the présesf @b entaid The Peeikda @gpﬂég&iﬁl@fHleohipo@ﬁd &f Wersmdal g checording

to formsolid. The soli tained by the filtration
to the preseaisinveritondars ot Vistitadriowthe éollemas nbwitiaiad waefian sdhemes. The

val
compc 3l of Tyt 01cF bR BHRRHT 3N bl G Brog b Eln PR B ot
gel colunn chromat ogr aphy of the remaining residue was
performed to give the title conmpound in oil form
Reactipn sefigmen3op | NVR(D20) : 7.48(dd, 1H), 7.30(t, 1H),
6.83(m2H), 3.73(t,211), 2.59(t,2H), 2.52(t,2H),
2.46(1,6H), 1.66(m2H), 1.56(m2H), 1.37(m 4H);
Exanpl e 2
3-(3-{443-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) pr
opyl am nol but yl am no} propy1) -
1H qui nazol i ne- 2, 4- di one( Conpound 2) (Process 1) Ethyl
2- et hoxycar bonyl am no benzoate (4.9g, 20.6nmmol) and
NJW bi s- ( 3- an1nopropy|)bu9ane 1,4-diamne (2.1q,
10.3mmol ) was nelted with heating. After stirring for
5 hours at 125-135 , 25nl isopropyl al cohol was added
thereto to make a solid and dried under reduced




After3-(3-

.9mn0é yh3- (2, 4- di oxo- 1, 4- di hydr o- 2H- qui nazol i n- 3-
propylan1noThutyIan1no}propyI) 1H qui nazol i ne-2, 4-d

|one(39, 6. 1nmol ) was di ssolved in 60nlL pyridine,

acetic anhydride (0.7mL, 7.3mmol) was added thereto.

After hou s p{tjdlne was renoved by d|$tlllat|on

=Al
COliger ‘Iﬁ%i Uappieday zgmng et “ner o
or nep

%eparated ih the Solution after the f %%ﬁﬁﬁ kﬂh%cwkNmRs
%ermved by the fl!vgNaatl on process. Concentrat :

ydr ochloric acid s added to the aqueous | ayer,@and

By e e i kit ety SappabE IR hafhg B e tarbonytamino

substifRhUaM oS o e 210 kRRIYcoRfpouh® (VTR Rich G\ i 88itI¢ sééded to form a
performed to give the title conpound (1.1g, 32%. 'H

ring uNeY WsOm)istence, @7the absence pf splveny, g Q.Hglazohnq ‘,2(4”1114)95 derivative of

4.14(m 2 47 ,
primasy 3R EibporfiddBKThale ottt a-foRd (BUSER ctructure may be
obtaire@/"aumeth R, Q@adal;s srechydbspeas. Exanpmetivily tyhincrasia) shetdgemetric
resin, conpound in base form

amouma of the aomp@mst EVa-anwparding1 . ddiong ATivat e 9f sErBpAdR IX) in

2 l.am
i {4 8 LpaRia oy Gl o ki Ay BRI g
fllSlOl’]. re'écﬁ&( nﬁHl}:n the aBdem@ Kf , sofchts- shdld rhededrried od¥ (at i, thperature
0(t32H), 3.32(q,2H), 2.54(rn,411), 2.05(d,311),
Sufﬁclfnbt&? melgyQieaEntsy 61- 1. 44(m 4H); 15 9201000192
' Exanmpl e 4
N- (4-{acetyl - P-(2, 4-di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-

In theAgroopykacionnwhiutyd) ENdBand p are the same as defined above, R4 and Rs

represgaateh¥cgﬁ§%1gué1aé@grll %? 6&%31% Ec% % Ogm 15 f:()’)n}/lOeP Eyﬂ{l 5§ tRanflorm a

-(2, 4-di oxey 1, b:di hydr o- 2H- qui nazol in-3 -
yl') propyl aigzae @dut yl am nol propyl ) - 1H qui nazol i ne- 2, 4-d
divalehPRBikZ8f 4. ¥MD| ) WA kprOledB ALY, DRIPkesBiNE adédVeng group that is
acet i cyzanhydrl de (1.0n, @EO mely)ll vva%gkeadded Af tge%r P
preferpllihydrazyr lkorieondedogeanoved by distillation under
reduced pressure, and silica gel col um-chromatography
of the remaining residue was perforned to give the
ReactiomtskkRergommpound (2. 1g, 90% . 'H NVR(DVSO- d6)
11.40(s, 2H), 7.91(m 211), 7.63(m2H), 7.17(m 4H),
_ 8.86(m4H), 3.27(m8H), 1.95(mé6H), 1.80(mi4
s sf (m4l1); Exanple 5 Hydrochloric acig
AN Ui ogf_{c;!,)f];mgl_hxdro 2H-q_g41 nazol i N}

Q
- di hydr o- 2H- quj;nazof %X~ 3-yl ) propyl ahi

}carbani‘C’ aci d ethyl ester (G#hpound 5) ax
By the re(aﬁtét%r]l ! otP%%Péﬁpg{rJﬁ&d(n EY% véithd%laycgﬁl%oaﬁh WH?&Z@/ I'Iﬂ h%v%l )I&rand Rs

SubStlﬁllﬁ‘lﬁUh Tqaﬁﬁlzd)lﬁﬁ* ZadtisHeaeivatve 61 hidnaampooad (IN)simokhiell Rynand Rs
20nL hexanet hyl phosphoram de with heatl ng, coql ed and

are sugplply |infspdused i Aemungl pramary aﬂ“&?ﬁ%’@b’) beyphédiney grhierein the reaction
may bk IEFﬁ[rFe ﬁﬁ&e?rthgeﬂ& qfﬁbhf'eﬁ@ 88lon reaction may be carried out under
G- ch rorratograp e reaction mxture was
the abpgict of saderito ogcorelemhﬁoh irédcon aray dervdrridd ovelif s hgdiody.
(0.48g, 209 11-1 NVR(114e0D) : 8.00(t,2H),
7.63(q, 2H), 7.21(q,211), 7.14(m2H), 4.15(t,2H),

The cénd%ﬁée%o%%gcﬁ%n%g }rjﬁgZ ied Eﬁ%ﬂﬁ% )DCé (&@gcm)lféﬂ)yl carbodiimide)
or EDEX éirv{3- émﬁ:thylamlnopropyl) -3- ethyl carbodumlde) Altematlvely, the compound
N- P- (2, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl kN
-(4-113- (2, 4-di oxo0- 1, 4-di hydr o2H- qui nazol i n- 3-yl ) pr opy

| T met hyl am no} but ypacet am @ge ( Conpound 6)
Hydrochl ori de acid salt of

" N-[3-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl ]
-N-{ 4-



4. 5mmol ) and par af or mal dehyde (0. 14g, 4.5nmmol) was
92010{?03 d thereto and stirred for.2 hours at room
erature. After concentration of the solvent, 40nL
met hanol and sodi um bor ohydri de (0.76g, 20.2mmol) were
added thereto and stirred for 15 hours. After renoval

(IX) ny B’@éﬁié‘lﬂ@dl b Yo dtihk lcatboRN o6 intd @ste @ehcBK € ERdUpSsuch as acid
silica col um- chr omat ography of the remaining

any e s aBerige R B v e compPendoipound of
white solid (1.2g, 62%. 'H NVR(MeOD) : 7.98(m 2H),
7.60(m2H), 7.19(rn,2H), 7.11(m2H), 4.020n, 4H),

In the 3bek@-rd3adiom séhbme, 2,09; R3 2 M dddlp arcdhd dande 3dddetindtabove, R5 is not

2,10(d, 3H), 1.98-1.90(m 4 1.63-1.51 rn4
H, X rppg:st(ants h'j;?lroxy, halogen, aﬂ(g};y l(;?' -ORs, Each of Ytqs hy%éoxy, halogen,

alkox}{rr?%ﬁ‘gﬁlirﬁ}’é&qu nag‘{]l neg %Hgﬁawnga?glolngoﬁngl )7§Jr E?%L/?

2- et hoxycar bonyl am no benzoate (7g, 29.5nmmpl) and
3- am popropyl ) but ane-1, 4- diam ne 2.1g (14.8mol)
Rea“%&%ﬁeﬁﬁfmd at 140 t . After 3 hours, 50nL
iyopropyl al cohol was added thereto foh,sol id

t|on filtered and dried unde lced pressure.
‘ econ‘p ung of yellow sogli bt aj n (3. 249,
O(J/EtCHZ |86) 7.91(m 214 l@— A-N-‘(CHZ}-N&R;
8 O(m4H) 2. 50(m4H) 1°6 Ct n; BH)
1.58(in, 2@% 1 39(m 2H); Exanple 8 Di hydrochlorlc aC|d
salt of 3- ity
h 43-( 2, 4 di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-
By Sulgﬁrﬂﬂs}n@pﬁf/ o mfa@f%eamf e sosmRssyd oI Jords 6y ey Bainsllor Rs, a
r
i O e NN A S F) Sl oy Btaich? Wbt Ry and Ry
are suitabdy cliotlexed Gde bodhe pasteon( 1R9nghyd90gbmmh() ataleakt one of Ry and Ry

. . N -diisopro am_ne . 64 noI
s not Jydeechn IOGHAC O RREIHS Hhe exmieinie whichy Ba b Cra® the same
substitbmy BSandR 13hddBents can be introduced at once.

an1nopropylan1no)buty|an1no]propy11 1H qui nazoline-2,4
-dlone (2 18g, 6. 3nmol ) dissolved in dlnethylsquOX|de

ed t heret t
In cach o3k pHEHR f oBMRGUKL IS QUL Ry1 6h Roa < TAERY Sifstbignis. R
substituBit da@MB Atsh Gntdiuidéd Rio WRS c&hﬁ&ﬁld\/?ﬁ) ItH dlmﬁlh anohuinkioline-2,4-
concentrat ed hydrochloric acid. After the renpval

of
dione derivatine of the ¢arapougd| (DetbhiRmanshRo Aret lngiragsmy aad thenks substituent

i d f h |
can b BIRALEP o 550 DGR of StarRlecRivor? g 1ok By | Shig hand, Ro
substlthuﬁ(@%ol)e firsf .- 18&6&1cbﬂ'|)mto7ecﬁﬂ16&m]i§f X)) dndHh Rbsubstituent can be

330,11D, 7.16(d, 1H), 6.87(d,2H), 407t21§)
1ntr0d1.g:eg31(up thq i{)g substt ﬁ'pgq_lmyundztolob(tq-}p ﬂlqguquoglpe ﬁg)ppe derivative

of the Fhfl %‘?@ g‘u“é‘i%%%élﬂn R ges, syitaly substituterl and B Jfiydsosan;
N- benzyl |

am no) but yl am no] propy11- 14 qui nazol i ne- 2, 4- di one
Also, z{&ggﬁfb% @ﬁér)ég)substltl]lgnts ar)cla 1ntr0duc%d into the secondary amine position of the

compo%mfl glr%)ﬁg%hé% ? o(ﬂng - ghoqieqiegwgﬂi\% SHnaWoRdhehi tn3imy ORI R, is

C LH—

am no
alkyl ajl&ummm bm‘xfsau%ntb-aie onedaced, 4aﬁlhmdbt)un‘ﬁdbydﬂ$éaliune:dposition 1

_ t et rahydr of ur,an and sodiu roxi de (
in qm%ﬂﬂiﬁ? )ﬂ%ﬂy fg aliiatingne Frﬁlng]ﬁdﬁ\ﬁa?%t%?ee af %%%?n 9y jadditional
d t@ét%ﬂ 8sdPeACBline %uﬁﬂﬁah) wagyiagdad fnepiiasud B@ﬁﬁ% Psulfonat
epro After 1§ﬁ@0urs for sol1ds were fil tgred and & sutionate
can befuséd asthe aberge aik;sbatmg egknfinder reduced pressure. Sl I | ca
gel col um-chromat ography of the remaining resi due was
performed to give the title conpound of white solid

(0.28g, 12%. 'H NVR(CDCla) : 7.91(dd, 211),
7.48(11, 4H), 7.29-7. 04(m7 4.130, 210, 3.92(t,2H),
3.57(s, 2H), 3.13(t,2H), 4(t 2H), 2.51(m 411),

2.30(m 2H), 2.00(m 211), 1 78(m 211), 1.63(rn, 2H);
Exanpl e 10 Hydrochloric acid salt of



Exanpl e 12 Hydrochloric acid salt of
92010{%%%2%1 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl kN

(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) pr opyl anmi no]
butyl I nmet hansul f onam de (Conpound 12)
3-(3-{443-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) pr

opyl am naThut .yl am nao} propyl) -
in the b Teaion SHLErSt ARGt By Ras Rimbor) 2068 %5 Siofopises efined
aboveN SXARE NNt OS RIMRE ?}{@cﬁﬁ: FeB8tor ¢ dnithedtakd@escribed in the following
Di chl or onet hane 30 was added thereto and cool ed, and
Examplgeh terd2.hansul fonyl chloride (0.5g, 4.3mmol) was added
thereto. Aiter 2 hours, dichloronethane was renoved
under reduced pressure and silica ge
On theObtuEh hehd, ot iRl of fdrhield €MRaddording &®i theepiodit invention
performed to give the title compound of white solid .
prepated by7ihe abyug processgpvruphEseRiegted ta f@;@'(qr ﬁ§oiqui)qn and purnfication by

convegti%?nnbéét?t}efﬁégftg ’(rgﬁfi!’)_asz . grg (grgﬁ{ntd, }_ﬁé ) Peaf}%%g %a%tl)az H%orrééponding,

pharmbe@icall P deckptable. Glt(ksy, dbhvdntionkkaethods. ITtheNaltdas generally known to

| -
skilled %%?azﬁysd Hlgai he phasmrgenticaly persPREEANIAL 19 offypyal salts can be
d BBrERicRYRY Ldabdiml of th t inventi d -toxic, pharmaceuticall

used G2 thd Shmfo R ST hs PaCl imvention anda sp-toxie, phprmaceutically
. acceptabitesalt Gmmpdund 13)

3-344- ON- 13- ( 2, 4- di oxo0- 1, 4-di hydr o- 2H- qui nazol i n- 3-yl)

propyl I - Nbenzyl } am no) but yl am no] propyl - 1H qui nazol i ne
The phémfhcEitRARy @CccpBible Sal MR dontfRtnd i8R0l the PRsent invention
_ dlchloronp¥hane. Triethylam ne (0.13nl, 0.96mmol) and
includgs ec¢id additiondaltsler plkabendtal lissnivedh) acie pdditice calt maerhs; but not

. stirr f.or, 1. haour.. Th rgani ¢ .l ayer T . .
i el bt asP Oy S5, BRIt LR p¥biodic acia, st
“acid, #RYBeSIdMesinkdfdic AitiemeftiahésudfohRNadidithipepleRit dud,i miftic acid,

_silica gel_ colum-chronatography of the renmaining L
formig eaid.duepionEreoh Guorinigasidp slupeligicidtlactn d.apaiq gqd,@rotic acid,

G u f oil : .4009 ' g L
e RN Al T o130 o LOBTRIERGL, bpgoio i
- salicyée 8did fufd)ic adid0damsyhie (asid2ok hrbodyHd aeil 24, sudh 2kéH meRdlsalt may
be, buﬁn%ﬁﬂﬁ?téé@%%ﬁ% %js,gl% E%(%%glf(l S,’ écgglisﬁm,?lgééps %%és%m or calcium.

-(2, 4-di oxo-1, 4-di hydro -2H qui nazolin-3 -yl)propyl]
am no | butyl)43 -(2,4- dioxo -1, 4-dihydro
Additioalyg uhe presdrit inGentiph )ppoddssl 4 pleambesiticalhoinpaesitionl wkish es useful

for pré\ggggé gp ?re%tﬁg rllgur(glggica l?r\a/uen 1sgaggs| as gfore%gnrtigggé 8{/ Icgmbining the

quinaZdtine 04-Giofk 03Qivhtide Ay HuRd 258 YbAAFe! Flﬁ" Ry O Phkkdbeltically
443- (2, 4-di oxo- 1, 4- di hydr o- 2H qui nazol'i n- 3-
‘accepigblersalt yheaedfivaltoa plrdaeetwivhldy aGypiablcdramiér) and et hyl
chl oroformate 0.6nm(6 3nmol)
wer eused, i nst eadof 3- ( 3- 443- (2, 4- di oxo-1, 4-di hydro-2H-q
The chinPéd&Rl b fdmula (I) according to the Opresent invention is useful for treating a
~yOpropyl am noThutyl am nopr opy0- 1H- qui nazol i ne- 2, 4-di on
disease canstddre nponalriryabnorgwpal dugeneratien of dlee aenrelogical peain system or

o AP B RBUEE) b2 BS IR bl srompts
of pyridine and dichl oronmethane. 'H NVR(CDCL3) :
10. 40( 4, 214), 8.06(m 2H), 7.56(m 214), 7.17(m 410,

The presang (ryesHpn peovideszppliamngsquticsl copmmesiiign compyizmyg thejpompound of

formy 158 2 e ST e PG o aiosis ey @

propyl kN-benzyl am nol buty1l) -

N- benzyl am no] pr opyl - 1H qui nazol i ne- 2, 4- di one
(Conpound 15) In the abovejigxanple 9, the title
compound (0.4g, 15% was obtained by filtering white
solids forned by reaction of 15 hours. NVR(DVBO d5) ;
7.880,2H), 741(t,2F), 7.27-7.13(m 1411), 3.880, 410,



"H NIVIR(CDCI 3) : 8.09(d, 2H), 7.58(t,2H), 7.200,2M
12(d, 2H), 409(m 811), 3.35-3.25(m8H), 1.96(m 4H),
92010@91%5 "4H), 1.21(t,6H): Exanple 17 |
(4-{tert-butoxycarbonyl13- (2, 4-di oxo- 1, 4-di hydro-2H qu
i nazol i n- 3-
pharm¥éeupie4lBY hdorpiable} duiiyr] éB pleedtinl OX Bredting- AiuayldpRalblaiilsystem
nazol i n- 3-yl) propyl i carbanic acid tert- butyl ester
disorderoshegengrtive meurelogisel by diseagg gyl reryous gyiieny dysfanction.  More
Specﬁﬁglgjg ano%%mbéleoo okﬁloflcﬁcg’& mé]t(@thi\!\@lses&ﬁtlﬁbéﬁ?%nqg useful for

racthton of 'Si
preventmglﬂ‘mreahng)ﬂm dlgdma fhich IsHeMbRﬁMﬁfh)eufold@cﬂ&fybﬁmﬁﬂrbn, failing

memo;gsly ggr(enggggﬂ: lar 4n 1@%1;{)% l'lﬁcg r%grg_lréi%iz f’og;_bblrig}dt@%%%la giﬁﬁase brain
. 1 1

o, $56: S DS RGP oy cerebial emonage, fachem, gfroke
hemorrl(a;gic{S[t@ké,Ziemmih@x@f@dﬂ Idfahgtntmoahlbuiw o@hoidm {Boybdiic ogjusion,

QR T A YT W
- injury,M¥atd@acS Odrtedlt, ( SatBdshnid- %%no%ﬁ%@ btada%nbY tiRKidMhage, cerebral

anot her fraction of silica col umm- chronatography
aneurysind WiNis\ReDwBO, deyte 1nf_gmt1]36(egng]|¢1a whidqsh, shaken-infant syndrome,

. Alzhe%iegéﬁdi‘%g%}g Pl%( %ﬁ%ﬁ%sﬁié }%uf égz\é/ Ianﬁ? dlS%%%,}l%r?)gl%% 8 E%pranuclear

palsy N%tba Kiekein §vdiBorhd), Anahiox8tein zaegéd&yadroa AttyuiagaZ elmdiome),
chr0n19| @PHPEny condifensoatspriptedi WHh preapsdeRener#ids dRQIE Mewipngdiseases,

amyot%oﬁg?@%?ﬁ éf&%&sgg %J%E}aa' h%/tgrra cﬂﬁom& %e en rlatr%ve,}, atafo)as cortl?al basal
degeneratie, baibakatel selcrospgy b)aﬂer{beﬁlyalﬁﬂ)(yﬁﬂﬁmmte (discadqg, Parklnsons
2. 72mmpl ) was dissolved in 10nm pyridine and acetic

disease) ByIOEIHPPARISy AIIRAEY (RFOSHESIVY, ApRAtid| TPHEls Mg atrophy and
| '
SmebB‘!Bg‘tf :fthfggl%llég %@6 ]% <i@éﬁ§1r eécLlPé: gfs : é:ggﬁiri‘fgﬁge; %@Xﬁg "pe}ﬂr Sach's disease,
spastlaj |pai'dpl‘ﬂgm;repmn alisaase, vvé?n'entszhllt-éalaﬁbd glikehdee r gtilepsyl hglexopathy or
n er was separated and renoved. After
nmn“ﬂ? @Wfﬁ%@%@%”ﬁﬂ@@ﬁ)ﬁgﬁﬂﬁed pressure, the remaining
residue was treated by silica ge

col um- chromat ography and ion exchange resin to give
- The phanmaceutical comppsiiiog afithe ptesemtrinw(r@ioo&@n b¢ piepared by combining a

compoyn'vf;%%/%wn D?;ﬁeserg IEE%S‘OBE} ith a é@{rgéé%:ﬁ%léallly & ta fll actlve carrier in

the foﬁ”n %@ (SHM@H} 11q211d7Zﬁ e fErmidatdd QRO San%&ﬂpropnate pharmaceutlcally
1.82(m 4H), 59(m 4H); Exanple 2
accept@lnl{e @quraaﬂm@strmm( 2, Pheddhywe farraulatiion thay betpreparedhirthic form

of ‘m‘?ﬁ_‘%}t% BYPT88 SBYEREY rArRenBhiSP AT Do ARdroRb Ny siligfh artisan.

The pHacRBRABS cdipdsiticnN@ay e vierniNaes lifto tlbletsD ills] Eta@ules, powders,
conpound of oil form(O. 06% 4.0% was obtained b

capsulesg k SUSgCRSHBISh ¥y P c €51, osolyliense aergwéllsmns or mjecuons for oral,

10 h treati h
e BT SR RN R Rl Lo may ve
formuiﬁteao(lﬁioz H‘BbletZ 6chpbuled, Hpowders/ (Mictbran®le§O(sebriliAyd  solutions or
g} 3..42(m 611), 2 87(m 4H), 2.10(s, 3F1),
Suspeni@vs rgeqtﬁhaaimmsqa@r( orimthe foraRfiSEPROSIREES- [ acet yI - (4-
{acetyl -[ 3-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-
yl) propyl ] am nol but ypam no] pr opyl1- 4- hydr oxybenzam de
The afdSenploumdc&iticalin abh@tﬁﬂe\(ﬁrriixanﬁpy andlfide tlixeodel tdegtrose, sucrose,

sorbitoi,g}}n?oungﬁé{ m\i'h ry&gxg?ll 161'&}1 t‘%l,ggq%q:lb35 i Waa?lgl%g%ealg&atm éétlcium

col um- chr omat ogr aphy. 'H NNR(NEOD) : 7.98(OH)

7.70(dd, 211), 7460(mJH), 7.15(rn,211), 6.80(dd, 2H)
3.99(m2H), 3.42-3.30(m 10H), 2.09(t, 311),

2.07(t,311), 1.92-1..78(m , 1.55(m 4H); Exanple 22
N-[ 442, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) butyl]-N
43- (2, 4-di oxo-1, 4-di hydr o- 2Hqui nazol i n- 3-yl ) propyl ] ace



9201000192 I nt heaboveExanpl e4, 3-
92010@ op 3- (2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-
propyl am no] but yl1l- 1H qui nazol i ne- 2, 4-di one (19,
2 3mmol ) was used instead of 3-(3-
4-[3- (2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl a
phosphatep] daldiyha rsilivaps, opyllt)leﬁequmeﬂafimblihdesez mighoorystallifice 0611111086

d f th 4
o BB 10 T AIPAS, ‘PR SRIEhD e
magnéshﬁ‘n HickrafPdrMBiHerD bilpy " '&ddiﬁo@l‘@ ﬁﬁb bbby pieinbedically acceptable

VMR(MeOD) : 7.98(m2H), 7.60(m , 7.16(nmdH)
carnelz]mgg Qrml dII@nt(rmddlilyps s@h(ﬁg(ﬁll;pﬁ, ex@ngg(s rﬁozlﬁ)ng agents, wetting

64 23 3 2- {3 42
agents, Ef"& “ﬁ&&g@gh‘%&r 0 (2

- 2H qui nazol i n-3-yHet hyl am no] pr opyl am no
The s@%fvy@zn 1Hqﬁg: graérg{ él(?n?lnlzstrélatlgl!l may be 111'11?5 %I rh% gfst)ablets les powders,
granul?ﬁ:%agglléé 2i2ghy %y(}}ﬂ:ﬂld& at'glgggt%@%ﬁgiti@@] 1o e%aﬁligle such as starch,

was us
calciulyt ¢8banita) (spcropf;; 1)dsodecard- gelatind ioadabmiant¥isecls asmagnesium stearate,

tale, e?ngcf?)pl]lllqug% 81? %’re%ygr | eg;chl’a n?lgj? gé]}nor n&g ; of allspensmns

solutlmmgﬂ@symp% é’té(&d%ﬁay inéhd@ @iludt such-ak4kdierHi liquid paraffin,
3.92(t, 41), "2.65(t, ., 2,47(m4H), 1.43(tn, 21f)
wettmgx@eptse sﬁz&et@ne{ra aromatlcs or preservatives. The formulation for parenteral

2 4- di hydr.o- 2H- quj
adminliZ3B0hr A1 B Rl BF oS 1P i g RS g abBER” schvents,
suspeisiSHIP Qiitlsidds, Iyop EJ'l'iﬁatﬁﬁ@VSr Eﬁ&ﬁ;ﬁfﬁht@ngs Non-agueous solvents and
ro

N, N1- bi sés am nopropyl)-1, 3- panedi am ne 2. 89 .
suspel(slmlsgmlg gpmgleug gl;ycph gppb@ﬂly e glycol, vegetable oils such as olive oil,
mJeCtﬁﬂrléce:Sé%fﬁ rSlel&g%So&ﬁg)O 0\7e . ﬁlt%sgg]n{%%rog;@g IP etf'V% or rred’ ?aga% f)l\}’elauryn
oil, glf/é&ogdllhhﬁ asdtiRikieds afcamtr fer tipbositofids gy b 18¢d. ' H

NVR(DVBO-d6) : 7.91(d, 211), 7.63(t2H), 7.17(m 4H),

3.92(t,4H), 2.49(t,8H), 1.70(m4H), 1.49(m 21-1);

The dg@f?g@{cﬁaig %{ Ehe compou qund of Imarmﬁ?/ &II) gr éﬁ alrbal,rrﬁlg(zz%u[tlcall% ac}:ﬁe})table salt

thereod pinchrded Clh the phannaceutlcal composmon of the present invention varies
ut enyl am nol propyl qu nazol |
depen ’@Slﬂ;‘)‘)(gtt[}ﬁ &09%31grp,nve%/1 t gg% ﬁmf, subJect seventy of the disease,

&Bhéien by th killed i
drug fglng% r{allz)(lgbmm &%@Ol%%lgﬁggg Evl\ggedgéégafhst ead " 1y ose skfed I
the arf\- (Hi)raﬁxamplﬁ; oipisl gematadlyeredomimdindat weadiiinestagaatghe amount ranging

o RHE5S 30 e RS B3 B0 BRI i of

formul\i'\@ Qgﬁﬁ-}naceﬁlc%ﬁgb%&g%le 57511&%1*60? H)lt it {s ﬁ(itl)(lfﬂnﬂéﬂ)to this scope.

47(m
A single 6&6@@—1}6 adEwiaigpired 06t (upy lfet@wtiecbmt@ x@}@aﬂl ibiorep peBdey or week.
' - et hyl - 2, 4- di oxo- 1, 4- di hydr o- 2H qui nazolin-3 -
yl)propyl] am no | but y1l) 43
Addltrohahmﬁéﬂﬁ)ﬁax&aéaﬁbﬂmngmém@h %Y@[é?regeﬂt fHveR@dOaf isclude 0.001 to

ropyl ] carbam c acid tert-but ester (Conjpound 26}
50 Wf(lght %, preferably 0.1 to 50 weight % of the compound of formula (I) or the

| phann%%?el}rtlfga]%l/ﬂagce}%a%ie sarfty &wreog’ th%I 19%93 ’c%ta‘ii Vpé{gllitoo'fztﬁé %%Hf)%sition,

butltmln))pﬁ@,mﬂlt@mlmbpgtyl ) 43- (2, 4-di oxo- 1, 4-di hydr o- 2H qui
nazol i n-3-yl)propyllcarbam c acid tert-butyl ester(2g,

2.9mol ) was dissolved in 10nL tetrahydrofuran and

ADY AT ACFORERERLTRT, i e (o 6mL. 9. 6mmol ) ver e added

thereto and stirred for 2 hours. After the solvent was
concentrated under reduced pressure, silica gel

col umm- chr omat ogr aphy of the renmai ning residue was
performed to give the title conmpound of oil form
(1.99, 91%. NMR(CDC13) : 8.21(d,211), 7.66(t,2H),
7.240,2H), 7.18(d,2H), 409(t, 41El), 3.59(s, 6H),




(4- ftert-butoxycarbonyl113-(1
- met hyl - 2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-
92010%1?%” opyl] am no butyl)-[3
- (1- net hyl - 2, 4-di oxo- 1, 4-di hydro -2H qui nazol i n- 3-
yl ) propyl ] carbam c aci d tert-butyl ester(1.8g,
quitazSTIRL) 4 Whe 4G HAtiVEdal PhaQBbeRAIRAMRLeptARO CEIT iRTRE and a
hydrochloric acid was added thereto and stl rred. After
composetidnanohprisisg cbe cpimazalied 2,4t diend ideteatoenpalite phawvceetically

acceptﬁﬁﬁ(s%é &ereoqr -;tcgﬁ'&g 49 %eoptl):t?s%? %1?/@ b (g:)chagrs g%latls é}%‘;sugpressmn of cell

death fh ¢ (Braif} poteEtiaf (0% neHe cells 1§1ti(—@511§§t§9n,, agtilcofiBidihnd relaxation
89(s, 4 9201000192 Exanp

of bloexl N?@ﬁ]écm%ihlu& aksi Wbl tfor preyenting qrs*re(amngﬂaﬂ dfeeementiogedyarious
0 I
aiseasl ot SRR SofsucehiimecispPisgyt o eRlomns. 25 val o gegnoine
memoty@ne (Conmpound 28) 3- {34443
- am nopr opyl am no) but yl am no] propy1} - 1H qui nazol i ne- 2,
4-di one( 1. 06g, 3.1mmol) and diethyl phthalate (0.68g,

Bt A SEANOE, 15, 0, 41 S

FigurdV ShAeMHRIdnbi-stokd etRéteo fAdgbuhl @rlﬁtaomfd?ile tQepiaDart@y occlusion
solid. Silica gel colum-chronmatography of the solid

MCAgHtmpdrdd Bhe réd eolan (strined seprerdnty fecharmalybraén aree anidithe white

color %Jnggﬁe iH%gre%c\@l%stl S0l '1931(5/19 él%:(sa% iél? Oﬁgﬂ%sﬂfl\l % nh 3 and 2000
mg/kg6019&hdoﬁd'é) werd. &ﬁﬁﬂns&l&d a8 1 7ldur, atld) right- befdr®) iBddding stroke (eight
2.06(m4H), 1.81(s,4H); Exanple 29
mice ¥R [Relt PrREEEB R BIoUB)-
3-(3-{213-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-
yl ) propyl am no] et hyl am' no} propyl) - 1H qui nazol i ne- 2, 4-d
Figurd Dalmvésfmﬂaﬁﬁecm @f 28hpbimd henahe vepkssivnlof okidative stress induced by
- | ) et hyl 2.
NMD&@fmbl |S(§( ag] n{l}gggolw) ¥ &%}é&g edlls %?r&gg c(ells 5ngth0ut any treatment,

and “ﬂ%ﬁ&t‘?’v@&rﬁ%ﬁ)r ﬁﬁ%‘%@?&é@g%ﬂ? tréa}ﬂieﬁ{rbf]% 125 uag/mL and

ocedure of a was per to for
250 ug/nih af mnbmmddew&neaddaﬂnis;edecb(mh-@bundsammiedmupt)en Marks of #,

* and% %ge;l%d@tdg | Vevxtcrglee Lt e Co%ﬁ P V&%%fﬁ &omred with each

correséoﬂ'ﬁ{én:(%ﬁpol 1% %gésfﬁf%%)mg le&ﬁ% af}dE)%gL(ggnfLHest (#; to compare

norma Ger(tﬂ)l 4M1th wogatite 4@rdrdiyamb* ahd Gt teaoipare Gomppyprdsyiseaied (groups
.o 4-{] 3-(2, 4- di oxo- 1, 4-di hydr o- 2Hqui nazol i n- 3-yl ) propyl ]
“mhnﬁ%?&{}'leﬁi(‘l‘\“ﬁép'butyl Ycarbanic acid tert-butyl ester
( Conpound 30)
[ 3-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl ] -
{443- (2, 4-di oxo-1, 4-di hydr o- 2Hqui nazol i n- 3-yl ) propyl am

(cokeREH EMME&%@%%W@%%M@W% um

R T e

exampTémewhtdh\aemprov%ﬂb@G%&ﬁ‘ iastrationaed areaice dntemdbelras rlﬂniungd
pressure, and silica gel colum-chromatography of the
remai ni ng residue was perfornmed to give the title
ound of white solid (0.52g, 23% . 'H NVR(MOD)
Examﬁ;é’gg(m oH), 7.61(m211), 7. 20(m oH), 7.12(dd, 20),
3- (3-[4(DaimptopylarBindPutylasiqIpDpy ¢ HIGbiazolindB¢rdidie(Compound
1 1.54(m6H), 1.40(s,9H), 1.29(s,6H), C 88(,3H;
) Exanpl e 31 '

1} Preparation of ethyl 2-ethoxycarbonylamino benzoate:

13



Di hydrochloric acid salt of
920105 [9§ (4-{N43- (2, 4-di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-
?l) propyl kN- hexyl am nol but yl am no) propyl ] - 1H qui nazol i
ne- 2, 4-di one (Conpound 31)
[ 3- (2 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3- yl)propyl] (
Ethyl 42-afrfiZo l(t%nﬁoaﬂe (IXOg,l D4|2ii1r?ﬂ1)j aWa9- allslacil\kf)ed 11|1)140n;)L xXylene aléd ethyl
ui nazo in-3-y y ex nol butyl ) car.bam ¢ aci
chlorqlagenath 414 Prs DelSatsih ab Goat I oo LD FCHEE Sty e for 3
. hourssﬁ’lg%oﬂzreﬁtcﬁgéjfeﬁ'l(ﬁffed iafRYiSn Gradmb8uced Lu%epgb %]9 etroleum
by chromat ogr aphy give the title conpound of
ether snim aﬂd(ed) t&ghe 26:%1116 ‘ahit NWe&/bOD)le Tite7¢omRiind of whlte sohd (26g,

- 90. 5"/@ ‘{ﬂs( {;[l])t _€L§ by:gag%qﬁg%i)fon%%i %uéh %ﬁ%&,ﬁztﬁq%a}lgr?cess and by

conce%trﬂ-t%f@n% statli2Hom A1 ﬁltére&' 9&1@1&3—4) 1.70(tn, 2H),
5(m 211), 1.30(m6H), 0.88(t, 314); Exarrpl e 32 (4-

ftert_butoxycarbonylls (1- hexyl 2, 4-di oxo-1, 4-di hydr o-

. 2H qui nazol i n- 3- propyl ] am no} but y1)43-( 1
- 'H NW%FI.Q, AIQLﬁb()%dH% 443(dd\i8b .08 Ql—idq,llfhaiéllﬁt,ﬁﬂa-?'m(t 1H),
4.3-7:('¥,%m§gr4z@y(h]z@@,r bavi:aacl d2fgm,- butyl ester (Conpound 32)

{tert but oxycar bony113- (2 4- di oxo- 1, 4-di hydr o- 2H qui na
oli pyl] amn
2) Prymmtwn) 28" 3( éf (ﬂv wwrmyéﬁmw}%ﬁﬁmwﬂmaﬁﬂhlﬁi guipazqline-2,4-
opylJcarbamc acid tert-butyl ester (3g, 4.3mml) was
di ssolved in 120nL acetonitrile. Potassium carbonate
Ethyl ( 3248 ghxy2arbomgiaiincan hehzdute nof8igne 38 3nimapl) 2 LardkimoN N’ -bis-(3-

aminqREATHRVIoP. ORI (aZec SHSEMTIA e (AL FOly dgging.  After
stirrin%ri%rc‘ FhSurs AY ng'll 'SC@ ‘gg%ro?gllaﬂ:ggolcaﬁéj g&(ﬁéﬁgﬁﬁpéi%’ taﬁfel éoﬂ@entrated

Ining resi Ive t
hy dro@lﬂﬁﬁ@ﬂﬁdv&bfs aa@éd)folfaﬁﬁsmldt form(3.7g, 99%9. 'H
NI 'VIR(CDC10 : 8.13(d,21-1), 7.57(t,2H), 7.14(t,211),
7.09(d, 211), 4. 01(m 811), 3.13(m81-1), 1"84(rn,40), 1

e o S B i

sodiurh-HExyxlidS a(ﬁli’eoué 4d13ti6d.- hﬁ&yﬂenﬂwﬂl- of axter bydistilhyidn amadet reduced
qui nazol i n-3-yl ) propyl am nol_but yl am nol pr.opyl) - 1H quin
pressugg,diiligaegeh colugingiigometo g9 theyrempiping residue was performed to give

hexyl 2, 4- di oxo-1, 4-di hydr o-
the tltgel—i%ml?oﬁg‘go g&ﬁ%ﬁp@%}ggg 1am no | butyl)43-(1
hexyl 2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n-3 -

'H NMB@LOPpY| 14884, DHRNT. BO(aLHY 4. Bﬂn 331)1 pl73ar 2(58¢,2H),

2 oy 8 S i LB et 2, e

the title conpound of vvhlte solid (1.07g, 63%.
ExaijR( MeOD) : 8.15(d,2H), 7.78(m2H), 7.43(d, 214),

5ol G g ks rbensF dbist rops

' 1H-q1§1>fﬁﬁﬁh&2 %4d10ne(Compound 2)
[ 3- (2, 4-di oxo- di hydr o- 2H qui nazol i n- 3-yl ) propyl ] - (

(Processlls (2 4- di oxo 1 4- di hydr o- 2l—IqU| nazol i n- 3-yppropyl ] h

Eihyl Cgﬁ%an%nol buf}jr}ll)cbegltzjgae BELS tehlebutyl GREC" N N-bis-(3-
amin, f(ﬁ)g»ﬁ)bdtaﬁ%-q 41dﬂnﬂhé1y(ﬁr1%- 2t o2 s Nmddied ) RitBPKEdting.  After

stirring (f@r Sﬂ,houreublz_ls -I3HCh Y fmb-isop ylalzohial was-agydibepspo tminald a solid
carbanmic acid tert-butyl est
and digg u?féeaeF%ewWSW&&ﬁea%ﬁr@%ww i ‘5‘89 Qﬁzip%}lr@mwgﬂte solid

i nstead of acetic anhydride of above Exanple 4. The
title conpound of white solid (0.37g, 88% was

obt ai ned by the sanme procedure as the above Exanple 4.
NI VI R(CDC13) : 8.10(m 2H), 14.58(m 2H), 7.26-7.10(mAH),
4.08(m4H), 3.49-3.23(m8H), 2.28(t,2H), 1.95(mAH),
1.66-1.50(m6H), 1.43(d,91-1), 1.27(m 6H),

0.87(m 311); Exanple 35 Hydrochloric acid salt of

dione:



35) 9201000192
92010@(?“ Eg[ 3-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) prop
P2 (4-113- (2, 4- di oxo- 1, 4-
di hydr o- 2H qui nazol i n- 3-yl ) propyl ] hept anoyl am nol but yl
: )carbam c acid tert-butyl ester (0.36g, 0.5mvl), the
. 3g,t6|4%)e conpound of white solid (0.2g, 61% was obtained
by the sane procedure as the above Exanple 31.

‘1 NYNERER Py o5adBho Sirl 7 BT byl 3 og b (;,zi,fj‘,“%

2.62(r2 SARON AR/ AHR . 1SH(E40B( M 4H) | 136 1. 55(m 6H),
1.27(111,6H), O. 87(na 3H); nxanpte Hydrochloric acid
salt of

(Procegpa) (2, 4- di oxo- 1, 4- di hydr o- 2H qU| nazol i n-3-yl ) propyl kN

3-{3- [21 éﬁ Zﬁflnmo ropylarﬁimé)l)?]ut%lammo'_frol??rl 2 umazoh e)2 ,4- dlorfca(l%n 1 BT

pr opy
6.0mnimlj \ahd - &hyl, 2- dthoxfybarbomdmairwrbdmzo(a@o(rhégnd 686hol) rwashenelted at
trifluorogacetic anhydride 1.5g

Exanpl e
1254@5%\3/%1%?1‘)&% L iiseprenydelenhol pesiadded Higmte de maéfﬁ& solid and
aics b SRTRBV I B 80y el g o2
74%) WwhichNMReNeRB)as theScod{ota Ohtainkd a3 (Froddsh 1.

7.25-7.13(rn, 4H), 4.14(rn, 2H), 4.06(m 214),

3.54(m 411), 3.01(m4H), 2.07(m4H), 1.74(m4H);

npl e 37
Exam;%g (2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3- yOpr opy! kN-
Hydro{:ldlahﬂe-a(:ﬂl gal1dbH Nef33(2M4-dioky-dr H-aydto- ﬁHMnazeBn-wy)l}proml]-N {4-
|f| roacet mno]btyl} 2, 2tr|fluor
B3-C.Aporpdet é%a 7ol YlEey %}%&bjﬁi’}@fe Gihidge (Compound
3) solid (1.1g, 26.4% was obtained by taking another

fraction of silica gel col urm-chr omat ogr aphy and solid
formed in the above Exanple 36. 'H NVR(M0OD)

8.04m 211), 7.62(m 211 4
After 3/ 50(m 8H; 2. 01§ m 41133 (31{‘@% > %%ﬁ(% wés@éﬁ‘#ﬁf‘é&gsq&ﬁmhn@'
: yl)proﬁ%gﬁlﬁﬁﬂ]i)&&laﬁu f%ﬁ? IHqumazohne-Z 4-dione(3 g, 6.1mmol) wasl tlilssolved

4- di oxo- dr o- 2H qui nazol i n=3-yl) prop
in 60mL {pm@me acetic anhydnde (0 7mL, 7. 3mm01) was added thereto After 2 hours,

pyridifbys SR by RO fnddh AT E S BB Uk water

were addad td 1hg remhﬁlﬁﬂge&esﬂﬁe alave XA has Sefhrired (nlsh@rmju)on after the
and et hoxy acetgﬁtchl oride (0.12g, 1.1muol) instead of
t

forme spkid v remerest Beittee \ﬁétrfélqmsnr@cewhsog%ﬁwawddaﬁ@mﬁl@rm acid was

t.he, ab t4,Qgi [
added 38 NS AP Snd T FORAGSCT do 5 ' WAt Wbl water by
distillftiod Ogrile? ¥éduced , pﬁ&(sﬂie? Iilica 7gel 3c07urﬂlﬂa(chio4aké)t0 graphbA oMthdlremaining

4.05(m2H), 148-3.32(m 7H), ;93
reSIdUQngpzrfm%tmg}ve the tije ﬁ?mppundfa&alrasﬁ%/ 9 Hydrochl oric

acid salt of

[3-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl ] -

'H vaﬁé( )4 797(m,2H) mw}lzmml 17(m 4}% 4148“2 4-0%m 200,

m no
3. 47(Ipéélr)=bér?17@n SEID d2 %%Cﬁzw) els9adm, ?(Hzo é(m&glag) Benzyl

chl oroformate 1.05g (6.1mol) instead of acetic
anhydri de of the above Exanple 3 was used, and the

By trestamgecqmeaad ur.@g of thehboabByanpdechpith iGn weshapge fesimedmpound in
0,
base gcqu\ﬁfwé{ E}eé’%%ldm)%)?gg%g}gé) f S%'g%’ﬁh%o yﬂpr(ogyﬁ%\g’{48[34(ﬁ4' dioxo-
1,4- dlfg}fdﬁgl-zzghi.ﬁll)(u’iﬁogl.h%dylgl?rég%ltanﬁ@'_]&)u@ Z}Q%ét&%?déél (?%s@gevg% %Fnaa.lznfbd
1, 69(bs, 411); Exanple 40
'H NMR(MeOD) : 7.89(m,2H), 7.53(m,2H), 7.15-7.01(m,4H), 3.97(m,4H),
3.40(t,2H), 3.32(q,2H), 2:54(m,4H), 2.05(d,3H), 1.94-1.83(m,4H), 1.61-1.44(m 4H);
15



N13- (2, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3- yDpr opyl kN-
9mn0é&%g (2, 4-di oxo-1, 4-di hydr 02H qui nazol i n- 3- yDpr opyl am
utyll- 4- met hyl benzenesul f onam de ( Conpound 40)
I nstead of nethansul fonyl chloride of the above
Exanpl e 12, p-tol uenesul fonyl chloride 1.4g (7.3mol)
was used. The sanme procedure of above Exanple 12 was
performed i n nethanol and then CG 50 ion exchange
resin was treated to give the title conpound of white
Emmakwd M)Sg 89 . NVR(IvleOD) : 7.95(d, 2H),
66(d , 7.58(m , (33(4,2H), 7.18-7.08(m 4H),
N-(4- tacetyi- (ﬂ—ﬂ dl@iozBﬂtdﬂQ;%O 28~ qma@llm)B-ylzorgﬂiaplmm}butyl)-N [3-

(2,4- dééﬁéﬁ gslﬁpfro %quu(m ZOI_QI 13- %)pro;gma%%td'a}mde ((,502 prorﬁhé'j%

After NA3- (2, 4- di oxo- 1, 4-di hyxi{slémfsxqmmmml mdihydamz@pqduhﬁtohn-s-
-113- di oxo-1, 4-di hydr o2H gw nazol i n 3- yI)pr opﬁl

yl)propywléyqyb@n%}m@w} dHydumdzalingrddydipne . (

: I f
aissoll MY sOREE PHRTHL, %ﬁ?@%@%@?%ﬁ?gﬁﬁ%ﬁ ‘*’ﬁﬂ (IR, Afer 2
hours 26fdivesaoisiaived dbyh&stﬂhﬁbm gnderaetheed prastrepmdodilisd gél calumn-
el col unn-chronat ogr a : NVR 0. d6) :.
chrompiogiehy oie rem%r%lpa grgﬁ‘}e,yww. Bemﬂa‘w%% gwez‘iie ditlg epmpound (2.1g,
90%07 17(m4H), 3.86(t,4H), 3.08(m8H), 2.35(s,611),
1.75(m 4H), 1.42(s,4H); Exanple 42
Di hydrochl ori caci dsal t of 343-
'H NMRI(BMSO-8:)di dkd0(ey2ih.of Dtmmad ) -7.63(m,2H), 7.17(m,4H),

SRR ORMATAN LR Ry ) it el L«

t he above Exanple 28 was used, and succini c anhydride
Ihﬂmp@5439, 4.33mmol ) instead of dlethyl phthalate was

i BT RS b AR bbb o
dioxo{IM-3fFdrol 199 ulrﬂakéhn-BWM@mmoﬁ) Qéarﬁehhw abid ethyl ester

67(m 11-1), 7 25(t,1H), 7 20(d, 111), 4 16(t, 2H),
(Comp@mdtS)2H) , 3.07(m 811), 2.72(s,4H)4 2.12(m 211),

3 By T L T b
1H-quiithzblige-pAetiond(2 g,m{BﬁtnoD)rWMsml ih @Dt“nl_elﬁéxeﬁieﬂn,dqﬁloaphoramlde
neur o- pr ot ect | ng. a ent

by the foll ow
it g3y crw@ oSt agopepalte (0 Gy RdHI) BaERAR Bereto.  After
2 hours Siied et KRB UGEADRY IR AR B1aRy bR to give

the t1tlmimtpeundmﬁjmilme\dsdlxd (Di48gt 20%) any way the invention set
forth in the clalns which follow thereafter.

eri ment al npl e 1> Experinent of anti-stroke

'H NMR(E@QD)n ﬁloﬂﬁﬁéi)c%ﬁé@x?eﬁ), a?rﬁtlér%ﬂbc?cl“lﬁms?éﬁ (4!\1@@@)1{)
4%(4@@)9'4 SR, & Sl BD3TBEAUES, Wby 359)0 £ body
use [ abo y ani na Yats

| 1710%%9e1G§83 ﬁﬁ each experlnent group. The operatlon was
performed by using the nethod of Nagasawa et a
Exampi®@gasawa, H. and Cogure, K. 1989, Stroke, 20:
1037-1043). 9201000192 The rats were anestheti zed bg
N-[3-(Ret-diokod ,4- émdm&wemaoilmﬁ sdmomé}NoG‘inﬁa -(34-diowy 1.4-dihydro-

- R Ar e B A Bl R TG R RS an 1 i ne

HydroRhlokide adRCkalt anM-[3ne, 4-efdxocpmau{ydﬁcazﬂtq‘ﬂn@bhﬁByyl)pmpyl]-N- {4-
internal carotid arter external carotid ar

[3-(2, ‘%éh?é0s]e‘b'éﬂbfﬂévZHt(Bkm%gﬁ@'érﬂ)mepylﬂ@@&hﬁ@éa‘t’%@mﬁ@da& 3.5mmol)
h I rn
was GEOKEY ORRETTERoREhAhide, hd Hobue W filof, CTchSIMAL 0ase
the i nt ernal carotld artery fron1the branch poi nt of
the internal and external carotid arteries. And then
the fundus of the mddl e cggebral artery was occl uded
by ligature just on the upper side of the insertion
region. A probe was made by heating the end of a 4-0
nyl on surgical suture (Dafilon, B.Braun, Germany) and



9201000192 Figure 1). In the experinent, the probe was
gmnoﬁﬁggved after stoke induction so that circul ati on was
rfused. Conmpound 3 was then administered in a
split tinme with 5ng/ kg dose, the inhibitory effect of
necrosi s volume of 62. 7% was observed even though

4.5mngsl)Viafd Pat Aoin@ildebgde FEN4Lr ABehral) Ratdr &ldall ttBéreto and stirred for 2
reperfusion. On the other hand, MK-801 adm ni stered as

hours t Feem fappcE@mics o Afig ovangentrasionnst Mamselverte 40mL Zepthanol and

_ sodmr%n%%hﬁﬁgﬁ%hﬁﬁgé %@%Mébg{ﬂ? ?@édeth%)eto I&? %t?l]}é%f ﬁer}S hours. After

VI OUS S Oon preventi on an

- removhl eat me¢thar] By r disdllathord urmler atedacdde apRhitepdsitioa gel column-
patients mhose treatnment was delaye after ﬁhe on
chromgfoggiphy . thygpmaining yesiducsvroRerfamedcle gy dhg it Gompound of

white (;1 Ead b on Conmpound 3 (100 ng/ kg, po) G ticoline
g k%t po) Treatnent tine Infarcted Inhibitory

Infarcted Inhibitory (before inducing vol une
... __percentage vol une percentage ischenm c stroke)
H Ng’ﬁi{‘meﬁéﬁn 7 98tmpaHp d7.6Q(m TR, INSEM, 2H3.0 i Aine 2H), 04.02(m, 4H),

346-Biandand NRUALIMEI), 2.41,2.34(s,3H), 2.10(d,3H), 1.98-1.90(m4H),
1.63-1.51(m,4H);

Example 7

3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl } -1 H-quinazoline-
2,4-dione (Compound 7)

Ethyl 2-ethoxycarbonylamino benzoate (7g, 29.5mmol) and N-(3-aminopropyl)butane-1,4-
diamine 2.1g (14.8mmol) were melted at 140C. Afier 3 hours, 50mL isopropylalcohol
was added thereto for solid formation, filtered and dried under reduced pressure. The title

compound of yellow solid was obtained (3.2g, 50%).

'H NMR(DMSO-dq) : 7.91(m,2H), 7.63(m,2H), 7.18(m,4H), 3.90(m,4H),
2.50(m,4H), 1.69(m,2H), 1.58(m,2H), 1.39(m,2HD);

Example §
Dihydrochloric  acid salt of N-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylaminobutylamino }propyl}-4-hydroxybenzamide (Compound 8)

4-hydroxybenzoic acid(1.13g, 8.2mmol), 1-hydroxybenzotriazole(1.27g, 9.4mmol), 1,3-
dicyclohexylcarbodiimide (1.94g, 9.4mmol) and N,N'-diisopropylethylamine (1.64mL,
" 9.4mmol) were added in 20mL dimethylsulfoxide and stirred for 15 minutes. 3-{3-[4-(3-
aminopropylamino)butylamino]propyl } -1 H-quinazoline-2,4-dione ~ (2.18g,  6.3mumol)
dissolved in dimethylsulfoxide 10mL was added thereto and stirred at 50 C with heating.
After 5 hours, dimethylsulfoxide was removed, the remaining solution was dissolved in
methanol with concentrated hydrochloric acid. After the removal of methanol, silica gel

column-chromato graphy of the remaining residue was performed to give the title compound

17



standard negative deviation control (% deviation
'92010g§1@%r ol (%9 0 0.140.02 69.8 0.280.04 37.8 0.350.07
.3 0.220.03 51.1 In arcted vol une of negative
control 0.450.03 Table 2. Anti-stroke effect by
i ntravenous adm nistration Treatnment time (After
of white palid (IshgoAY%Lonpound 3 (5 ng/ kg, iv) MK-801 (1 ng/ kg,
iv) Infarcted vol une

'H NMR(D;0) : 7.91(d,1H), 7.74(,1H), 7.63(d,2H), 7.33(t,1H), 7.16(d,1H),
6.87(d,2H), 4.07(LZH), 3.53(L,2H), 320(m,8H), 2.11(m,4H), 1.91(s,45D);

Example 9
3-{3-[4-({N-[3-(2,4-dioxo0-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-
benzyl }amino)butylamino]propyl } -1 H-quinazoline-2,4-dione (Compound 9)

3-(3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl}propylamine Jbutylamino } propyl)-

1H-quinazoline-2,4-dione(2g, 4.1lmmol) was dissolved in 60mL tetrahydrofuran and
sodium hydroxide (0.3g, 8.1mol) aqueous solution 60mL and was cooled. Benzyl
bromide (0.48mL, 4.1mmol) was added dropwise thereto. After 15 hours, formed solids
were filtered and the filtrate was distilled under reduced pressure. Silica gel column-
chromatography of the remaining residuec was performed to give the title compound of

" white solid (0.28g, 12%).

"H NMR(CDCL) : 7.91(dd,2H), 7.48(m,4H), 7.29-7.04(m,7TH), 4.13(t,2H),
3.92(t,2H), 3.57(s,2H), 3.13(t,2H), 3.04(t.2H), 2.51(m,4H), 2.30(m2H),
2.00(m,2H), 1.78(m,2H), 1.63(m,2H);

Example 10
Hydrochloric acid salt of N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N- {4-[3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl } benzamide (Compound 10}

In the above Example 5, benzoyl chloride (0.69g, 4.9mmol) was used instead of ethyl
~ chloroformate. The same procedure described in the above Example 5 was performed to

give the title compound of white solid (0.2g, 7.8%).

'H NMR(DMSO-dg) | 7.94-7.84(m,2H), 7.65(m,2H), 7.38(m,2H), 7.23-7.01(m,7H),
3.96-3.72(m,4H), 3.48-3.16(m,4H), 2.89-2.64(m4H), 1.96-1.82(m,4H),
1.62-134(m 4H);

Example 11
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]- {4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl } carbamic acid tert-butyl ester(Compound 11)

18



(cnB, Mean standard devi ation) |nhibitory percentage
92010§cg§gared to negative control (% Infarcted vol une
, Mean standard deviation) Inhibitory percentage
conpared to negative control (% -0.5 0.140.03 67.2
0.190.06 55.4 0.5 0.120.03 72.3 0.210.04 50.2

3-(3-{8-13Q0,404iox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propyl)-

1H-quinazoline-2,4-dione (2g, 4.1mmol) was dissolved in pyridine 20ml and then cooled.
0.93g di-tert-butyl dicarbonate (4.3mmol) was added thereto. After 3 hours, pyridine was
removed under reduced pressure, and silica gel column chromatography was performed to

give the title compound of yellow solid (0.25g, 10.4%).

'H NMR(MeOD) : 7.99(m,2H), 7.60(m,2H), 7.22-7.0%(m,4H), 4.04(m,4H),
3.25(t,4H), 2.59(m,4H), 1.90(m,4H), 1.60-1.48(m4H), 1.40(s,9H),

Example 12

- Hydrochloric acid salt of N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl } methansulfonamide
(Compound 12)

3-(3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propyl)-

1H-quinazoline-2,4-dione(2g, 4.1mmol) was dissolved in hexamethylphosphoramide 10mL
with heating.  Dichloromethane 30mL was added thereto and cooled, and then
methansulfonyl chloride (0.5g, 4.3mmol) was added thereto. After 2 hours,
dichloromethane was removed under reduced pressure and silica gel column-
chromatography of the remaining residue was performed to give the title compound of

white solid (0.67g, 27%).

'H NMR(DMSO-dg) : 7.93(m,2H), 7.64(m,2H), 7.20(m,4H), 3.97(1,2H), 3.91(,2H),
3.1%(m,4H), 2.90(s,3H), 2.89(m,4H), 1.97(m,2H), 1.85(m,2H), 1.61(s,4H);

Example 13
N-(4-{benzyl-{3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]amino } butyl}-N-[3-
" (2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl Jacetamide (Compound 13)

3-3-[4-({N-|3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl}-N-

benzyl }amino)butylamino]propyl-1H-quinazoline-2,4-dione  (0.28g, 0.48mmol) was
.dissolved in 5mL dichloromethane. Triethylamine (0.13mL, 0.96mmol) and acetic
anhydride (0.06mL, 0.58mmol) were added thereto and stirred for 1 hour. The organic
layer was separated by addition of water and dried with magnesium sulfate. After

filtration and concentration, silica gel column-chromatography of the remaining residue
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53.8 0.310.02 27.0 0.220.02 49.9 0.330.02 22.8
92010? 0.09 47.9 0.280.08 34.4 6 0.170.04 60.9 0.370.06
%1. 12 0.160.04 62.7 0.390.06 8.7 18 0.370.03 13.5

was performed to give the title compound of oil form (0.12g, 40%).

'"H NMR(MeOD) : 7.96(,2H), 7.58(m,2H), 7.32(d,2H), 7.25-7.06(m,7H),
4.01(m,4H), 3.64,3.59(s,2H), 3.41(m2H), 3.29(m,2H), 2.54(m,4H), 2.09,2.04(s,3H),
1.98-1.85(m,410), 1.63-1.49(m,4H);

Example 14
{4-{acetyl-{3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylJamino } butyl)-[3-(2,4-
- dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]carbamic acid ethyl ester (Compound 14)

In the above Example 4, hydrochloric acid salt of N-{3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]-N- {4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yl)propylamino[butyl }acetamide 3g (5.3mmol) and ethyl chloroformate 0.6mL{6.3mmol)
were used, instead of 3-(3-4-[3-(2,4-dioxo0-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]butylaminopropyl)-1H-quinazoline-2,4-dione and acetic anhydride. The
same procedure of the above Example 4 was performed to give the title compound of white

solid (1.1g, 34%) in the mix-solvent of pyridine and dichloromethane.

'H NMR(CDCL) : 10.40(d,2H), 8.06(m,2H), 7.56(m,2H), 7.17(m,4H), 4.10(m,6H),
3.50-3.30(m,8H), 2.10(s,3H), 1.97(m,4H), 1.55(d,4H), 1.21(m,3H);

- Example 15
3-[3-(4-{N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-benzylamino } butyl)-
N-benzylamino]propyl-1H-quinazoline-2,4-dione (Compound 15}

‘In the above Example 9, the title compound (0.4g, 15%) was obtained by filtering white

solids formed by reaction of 15 hours.

'"H NMR(DMSO-ds) : 7.88(;2H), 7.61(1,2H); 7.27-7.13(m, 141D, 3.88(t,4H),

3.46(s,4H), 2.39(t,4H), 2.29(s,4H), 1.72(m,4H), 1.36(s,4H);
Example 16
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl }-(4-{[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]ethoxycarbonylamino } butyl)carbamic acid ethyl ester (Compound
16)
3-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propyl)-

20



0.400.08 74 24 0.360.08 16.3 0.390.05 8.8 * Infarcted
me of negative control 0.430.02 <Experinenta
9ﬂn0éﬁ3ﬁple 2> Inhibitory effect of excitable
neurotoxicity in mxed culture of 9201000192 nerve
cells-glial cells Isolation and culture of nerve cells

1H-quiYeiz8lileD odisRg2 LY 4%%02 29% Was hadsdiédoiin  BomW p$9&Be and ethyl

Neurosci. Lett. ). That is, the cortex was

 chlorofeseate d6. 4|6m1f, et HmmebR wrsusddledhtheraps Meaa?yshomegnmne was
remov%%i %ﬁd&? e%l rlﬁ‘%&{re ernl\ge dlchPo% &1%96 gm“;aFe? \%as3 2d8ed to the
g prp

S Were a |quote

remaidifp/régiie. d Qﬂ(ﬁért dach Nayer Adas\edpar ¢ tdcH] leiihe vmas\l\fdnﬁh/ed and
glial cell]s of cerebral cortex had been cultured in

silica golabEREFhRRI¥AERSCPIdbe SMENREHRSISYs P DFGImsdp Eave the titl

Wes um was suppl enented with MEM
cmnp(n1ﬁ?ﬁﬁ%?g§§§%{léﬁ;Qﬁgpunl Si gma), 2nmM gl utam ne, 21nM

gl ucose, 26.5nmM bi carbonate, 10% fetal bovi ne serum

'H NMREDCL) D 8D 88y 7. ?é Eﬁli 3l I, 71@(& 711}, SfoRhfer,
ar abj nosi d mas treat'ed to suppress
3353%3%?3ﬁir§?§%m‘%} %%%?6@L|%2 %ﬁ%)lt was treated with
100 p. M NVMDA and Ilig/nmL or Zug/nL of each sanple
Example dfpound) to induce the death of nerve cells due to

(4-{te Ig{%m La0) %%Ié‘g'ﬁb's(g qlgg(i}%lodlg] ﬁ?rotﬁi g{.lhlrg],zci) gt gays after
yl)proﬂﬁ'_]‘ﬁdﬁh@ﬂﬁﬁﬁ§-‘ﬁ3(i—@lﬂ)im@ﬁ9 UAih@lr6 B 1- &uﬁﬁﬂﬂiﬁti’; - DProp9l]¢FBamic

dead cells. I'n 24 hours after

aﬂdtQ?@@Vh@ﬁﬂ(CPHQOWWbUHt of dehydrogenase (LDH) rel eased

to outside of cells was neasured by using an LDA

measurenent kit (CytoTox 96, Pronega). After the
In the28a¢é EQAmPRS] IG oiptigé ecnpbilirl ehande sélid a3QrafCwas obtained by

dependi ng. on the anpunt of LDH was neaseured by using
takingangather GpstipneoisgicergebprBmprabr@patogiaghy.nhi bi t ory ef f ect

on cell death conpared wi th negative control was shown

'H NMR(EMIQ :310.68(®s,2H), Sil@y(@d{% $|5§(@QHD Cali@(t e, eﬁz(dﬁﬁ?l e
&

soseiry Sl NBFL! Setdbunofin D i gy, e

9201000192 Compound I nhi bitory effect of ceII deat h by

-i nduced excitable neurotoxicity, % Conpound
Inhirbitory effect of cell death by NVDA-i.nduced
N-[3-(@dedibadyl gi-dihydro-2H-quinazolin-3-yl)propyl]-N-(4- {[3-(2,4-dioxo-1,4-dihydro-

2H-quinazolin-3-yl)propyl imethansuifonylamino } butyl)methansulfonamide  (Compound
18)
In the above Example 12, the title compound of white solid (0.24g, 9.1%) was obtained by

Exam

taking another fraction of silica gel column-chromatography.

'H NMR(DMSO-dg) : 11.36(s,2H), 7.90(d,2H), 7.62(1,2H), 7.16(m4H), 3.90(t,4H),
3.21-3.13(m,8H), 2.88(s,6H), 1.84(m,4H), 1.56(s,4H);

Example 19

N-[3-(acetyl- {4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]butyl } amino)propyl]-4-hydroxybenzamide (Compound 19)
N-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propyl)-
4-hydroxybenzamide(1.27g, 2.72mmol) was dissolved in 10mL pyridine and acetic
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anhydride (0.4mL., 4.07mmol) was added thereto. After 2 hours, pyridine was removed by
~ distillation under reduced pressure and dichloromethane and water were added thereto.
The organic layer was separated and removed. After concentration under reduced
. pressure, the remaining residue was treated by silica gel column-chromatography and ion

exchange resin to give the title compound of oil form (0.06g, 4.3%).

© 6.80(d,2H), 4.09(t2H), 3.39(m,6H), 2.77(m,4H), 2.12,2.09(s,3H), 1.99-182(m,4H),
1.59(m,4H);

Example 20
N-[3-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propyl]amino } butylamino)propyl]-4-hydroxybenzamide (Compound 20)

In the above Example 19, the title compound of oil form (0.06g, 4.0%) was obtained by
taking another fraction of silica gel column-chromatography and treating the fraction with

CG-50 ion exchange resin.

'H NMR(MeOD) : 7.9%(m,1H), 7.70(d,2H), 7.61(m,1H), 7.17(m,2H), 6.80(d,2H),
4.01(m,2H), 3.42(m,6H), 2.87(m,4H), 2.10(s,3H), 1.97-1.96(m,4H), 1.64(m,4H);

Example 21

N-{3-[acetyl-(4- {acetyl-[3~(2,4-dioxo0-1,4-dihydro-2H-quinazolin-3-

yl)propyljamino }butyl)amino |propyl } -4-hydroxybenzamide (Compound 21)

In the above Example 19, the title compound of white solid (0.53g, 35.4%) was obtained by

taking another fraction of silica gel column-chromatography.

'H NMR(MeOD) : 7.98(t,1H), 7.70(dd,2H), 7.60{m,1H), 7.15(m,2H), 6.80(dd,2H),
3.99(m,2H), 3.42-3.30(m,10H), 2.09¢t,3H), 2.07(t,3H), 1.92-1.78(m4H),
1.55¢m,4H);

Example 22
N-[4-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)butyl]-N-{3-(2,4~dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyljacetamide (Compound 22)
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In the above Example 4, 3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]butyl}-1H-quinazoline-2,4-dione (1g, 2.3mmol) was used instead of 3-(3-
4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylaminoJbutylaminopropyl)-1H-

quinazoline-2,4-dione. The same procedure of the above Example 4 was performed to
give the title compound of white solid (0.89g, 81%) in the mix-solvent of pyridine and

dichloromethane.

'H NMR(MeOD) : 7.98(m,2H), 7.60(m,2H), 7.16(m,4H), 4.02(m4H), 3.42(m,4H),
2.09(d,3H), 1.95(m,2H), 1.64(m 4H);

Example 23
3-(2-{3-[2-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-ylJethylamino]propylamino}} ethyl)- 1 H-

quinazoline-2,4-dione (Compound 23)

In the above Example 7, N,N'-bis(2-aminoethyl)-1,3-propanediamine 2.4g (14.8mmol) was
used instead of N-(3-aminopropyl)butane-1,4-diamine. The same procedure of the above

Example 7 was performed to give the title compound of yellow solid (3.7g, 55%).

'H NMR(DMSO-dg) : 7.88(d,2H), 7.59(t2H), 7.14(m,4H), 3.92(t4H), 2.65(t4H),
2.47(m,4H), 1.43(m,2H);

Example 24
3-(3-{3-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino }propylamine } propyl)-
1H-quinazoline-2,4-dione {Compound 24)

In the above Example 7, N,N"-bis(3-aminopropyl)-1,3-propanediamine 2.8g (14.8mmol)
was used instead of N-(3-aminopropyl)butane-1,4-diamine. The same procedure of the

above Example 7 was performed to give the title compound of white solid (2.9g, 41%).
'H NMR(DMSO-dg)  7.91(d,2H), 7.63(t,2H), 7.17(m4H), 3:92(t,4H), 2.49(1,8H),
1.70(m,4H), 1.49(m,2H);

Example 25

3-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl}propylamino]-2-
butenylamino } propyl)-1H-quinazoline-2,4-dione (Compound 25)

In the above Example 7, N,N'-bis(3-aminopropyl)-2-butene-1,4-diamine 2.96g(14.8mmol)
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was used instead of N-(3-aminopropyl)butane-1,4-diamine. The same procedure of the

above Example 7 was performed to give the title compound of white solid (4.5g, 62%).

| 'H NMR(DMSO-ds) : 7.91(d,2H), 7.62(t,2H), 7.17(m,4H), 5.51(s,2H), 3.91(t4H),
3.06(s,4H), 2.47(m4H), 1.68(m,4H);

Example 26

(4-{tert-butoxycarbonyl-[3-(1-methyl-2,4-dioxo-1 ,4-dihydro-2H-quinazolin-3-

~ yl)propyl]amino } butyl)-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yDpropyljcarbamic acid tert-butyl ester (Compound 26)

(4-{tert-butoxycarbonyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yDpropyllamino }butyl)-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]carbamic
acid tert-butyl ester(2g, 2.9mmol) was dissolved in 10mL tetrahydrofuran and 10mL
dichloromethane and cooled. Sodium hydride (0.2g, 8.3mmol} and methyl iodide (0.6mL,
-9.6mmol) were added thereto and stirred for 2 hours. After the solvent was concentrated
under reduced pressure, silica gel column-chromatography of the remaining residue was

performed to give the title compound of oil form (1.9g, 91%).

~ 'H NMR(CDCL) : 8.21(d,2H), 7.66(t,2H), 7.24(t,2H), 7.18(d,2H), 4.09(t,4H),
3.59(s,6H), 3.26-3.19(m,8H), 1.91(mAH), 1.48(s,4H), 1.40(s,18H);

Example 27

Dihydrochloric acid salt of 1-methyl-3-(3-{4-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butylamino } propyl)-1H-quinazoline-2,4-dione  (Compound
27)

(4- {tert-butoxycarbonyl-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propyi]amino } butyl)-[ 3-(1-methyi-2,4-dioxo-1 ;4-dihydr0 -2H-quinazolin-3-
yl)propyl]carbamic acid tert-butyl ester(1.8g, 2.5mmol) was dissolved in 20mL methanol,
concentrated hydrochloric acid was added thereto and stirred. After methanol was

concentrated, the title compound of white solid (1.3g, 88%) was obtained by crystallization.

"H NMR(D:0) : 7.81(d,2ID), 7.71t,2H), 7.25(t.2H), 7.19(d,2H), 4.04(t,4H),
3.34(s,6H), 3.13(m;8H), 2.10(m4H), 1.89(s,4H); '
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' Example 28
Dihydrochloric acid salt of 3-(3-{4-[3-(1,3-diox0-1,3-dihydro-isoindole-2-
yl)propylamino]butytamino } propyl)-1 H-quinazoline-2,4-dione (Compound 28)

3-{3-[4-(3-aminopropylamino)butylamino]propyl }-1H-quinazoline-2,4-dione(1.06g,
3.1mmol) and diethyl phthalate (0.68g, 3.1mmol) was heated and stirred at 125~1307C.
After 3 hours, 25mL isopropylalecohol and concentrated hydrochloric acid were added
thereto for forming a solid. Silica gel column-chromatography of the solid obtained by
filtration was performed to give the title compound of white solid (0.25g, 15%).

'H NMR(D:0) : 7.77(d,1H), 7.71(mAH), 7.61(m,1H), 7.19(,,1H), 6.99(d,1H),
3.98(1,2H), 3.71(t,2H), 3.10(m,8H), 2.06{m,4H), 1.81(s,4H);

Example 29
‘Dihydrochloric  acid  salt of  3-(3-{2-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]ethylamino } propyl)- 1 H-quinazoline-2,4-dione (Compound 29)

In the above Example 7, N,N'-bis(3-aminopropyl)ethylenediamine (2.5g, 14.3mmol) was
used instead of N-(3-aminopropyl)butane-1,4-diamine. The same procedure of above
Example 7 was performed to form a solid and concentrated hydrochloric acid was then

treated to give the title compound of white solid (1.5g, 9.5%) in methanol.

'H NMR(D;0) : 7.91(d,2H), 7.64(m,2H), 7.25(m,2H), 7.07(d,2H), 4.07(t41),
3.48(s,4H), 3.21(t4H), 2.12(niAH);

Example 30
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4- {[3~(2,4-dioxo- 1 ,4-dihydro-2H-
quinazolin-3-yl)propyllhexylamino } butyl)carbamic acid tert-butyl ester (Compound 30)

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyli- {4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }carbamic acid tert-butyl ester (2g, 3.4mmol) was
dissolved in 40mL tetrahydrofuran.  Sodium hydride (0.16g, 6.7mmol) and 1-

bromohexane (0.67g, 4.0mmol) were added thereto and stirred under reflux. The solvent
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was concentrated under reduced pressure, and silica gel column-chromatography of the

. remaining residue was performed to give the title compound of white solid (0.52g, 23%).

'H NMR(MeOD) : 7.99(m,2H), 7.61(m,2H), 7.20(m,2H), 7.12(dd,2H), 4.04(m,4H),
3.26(m,4H), 2.74(m,6H), 1.93(m,4H), 1.54(m,6H), 1.40(s,9H), 1.29(s,6H),
0.88(t,3H);

Example 31
Dihydrochloric acid salt of 3-[3-(4-{N-[3-(2,4-dioxo-1,4-dibydro-2H-quinazolin-3-
yl)propyl]-N-hexylamino } butylamino)propyl]-1H-quinazoline-2,4-dione (Compound 31})

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4- {[3-(2,4-dioxo- 1 ,4-dihydro-2H-
quinazolin-3-yl)propyl|hexylamino }butyl)carbamic acid tert-butyl ester 0.4g (0.6mmol)
was deprotected by the same procedure of the above Example 27 and separated by

chromatography to give the title compound of white solid (0.1g, 26%).

'H NMR(MeOD) : 7.9%(m,2H), 7.60(m,2H), 7.20(m,2H), 7.11(,2H), 4.13¢,2H),
4.04t,2H), 3.04(mAH), 2.75(t,2H), 2.67(m,4H), 2.10(m,2H), 1.91(m2H),
1L.79(m,2H), 1.70(n,2H), 1.55¢m,2H), 1.30(m,6H), 0.88(t,3H);

Example 32
(4-{tert-butoxycarbonyl-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propyl]amino} butyl)-[ 3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yi)propyl]carbamic acid tert-butyl ester (Compound 32)

(4-{tert-butoxycarbonyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yl)propyljamino }butyl)-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]carbamic
acid tert-butyl ester (3g, 4.3mmol) was dissolved in .120mL acetonitrile. Potassium
carbonate (3.45g, 25.0mmol) and 1-bromohexane (3.5g, 21.1mmol) were added thereto and
stirred for 3 hours under reflux. The solvent was concentrated under reduced pressure,
and silica gel column-chromatography of the remaining residue was performed to give the

title compound of colorless oil form (3.7g, 99%).

'H NMR(CDClsy : 8.13(d,2H), 7.57(1,.2H), 7.14(t,2H), 7.09(d,2H), 4.01(m,8H),
3.13(m,8H), 1.84(m4H), 1,64(m4H), 1.36(s,18H), 1.41-1,25(m,16H), 0.82(t,6H);
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3.09(t,8H), 2.12(m4H), 1.84(s4H), 1.72(m,4H), 1.45-1.35(m,12H), 0.91(t,6H);

Example 34

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4-{[3-(2,4-dioxo- 1 ,4-dihydro-2H-
quinazolin-3-yl)propyliheptanoylamino }butyl)carbamic acid tert-butyl ester (Compound
34)

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl}- {4-[3-(2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-yl)propylamino|butyl }carbamic acid tert-butyl ester (0.4g, 0.7mmol) was
reacted with hepatanoic anhydride (0.2g, 0.8mmol) instead of acetic anhydride of above
Example 4. The title compound of white solid (0.37g, 88%) was obtained by the same

procedure as the above Example 4.

H NMR(CDCL) : 8.10(m,2H), 7.58(m,2H), 7.26-7.10¢m,4H), 4.08(m,4H),
3.49-3.23(m,8H), 2.28(1,2H), 1.95(mA4H), 1.66-1.50(m,6H), 1.43(d.9H), 1.27¢m,6H),

Example 35

Hydrochloric acid salt of [3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]- {4-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl }heptanoic amide (Compound
35)
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N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[[3-(2,4-dioxo-1,4-dihydro-
| _2H-quinazolin-3-yl)prbpyl]~(2,2,2-triﬂuoro acetyl)amino]butyl}-2,2,2-trifluoroacetamide

(Compound 37)

The title compound of white solid (1.1g, 26.4%) was obtained by taking another fraction of
silica gel column-chromatography and solid formed in the above Example 36.

"H NMR(MeOD) : 8.01(m,2H), 7.62(n,21L), 7.23-7.12(m,4H), 4.03(m 41D,
3.50(n,8H), 2.01(mAH), 1.65(m4H):

Example 38

Hydrochloric acid salt of N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl } -2-methoxyacetamide
(Compound 38)
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172.523.6 '
Starting material of above Example 5 0.5g (1.0mmol) and methoxyacetyl chloride (0.12g,
 1.1mmol) instead of ethyl chloroformate were used. The same procedure of the above

Example 5 was performed to give the title compound of white solid (0.1g, 16.4%).

'H NMR(MeOD) ¢ 8.00(m,2H), 7.63(m,2H), 7.23-7.12(m,4H), 4.14¢m,4H),
4.05(m,2H), 3.48-3.32(m,7H), 3.01(m,4H), 2.12-2.01(m4H), 1.70(m,4H);

Example 39

Hydrochloric acid salt of [3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]- {4-[3-(2,4-
dioxo-l,4-dihydro;ZH-quinazolin-3-yl)propylamino]butyl}carbamic acid benzyl ester
(Compound 39) |

Benzyl chloroformate 1.05g (6.1mmol) instead of acetic anhydride of the above Example 3
was used, and the same procedure of the above Example 3 was performed to give the title

compound of yellow solid (0.34g, 8.4%).

"H NMR(MeOD) : 8.00(m,2H), 7.63(m,2H), 7.33-7.19an,7H), 7.13(t2H),
5.08(s,2H), 4.13(,2H), 4.00(m,2H), 3.41(m,4H), 3.00-2.92(m,4H), 2.06(m,2),
1.96(m,2H), 1.69(bs,4H);

Example 40
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-
2H-quinazolin-3-yl)propylamino]butyl}-4-methylbenzenesulfonamide (Compound 40)

Instead of methansulfonyl chloride of the above Example 12, p-toluenesulfonyl chloride
1.4g (7.3mmol) was used. The same procedure of above Example 12 was performed in
methanol and then CG-50 ion exchange resin was treated to give the title compound of

white solid (0.3g, 8%).

YH NMR(MeOD) : 7.95(d,2H), 7.66(d,2H), 7.58(m,2H), 7.33(d,2H),
7.18-7.08(m,4H), 4.02(m,4H), 3.23(t,2H), 3.15(t2H), 2.55(q,4H); 2.3%(s,3H),
1.89(m,4H), 1.63(m,2H), 1.52(m,2H);

Example 41
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl]-N-(4-{{3-(2,4-diox0-1,4-dihydro-
2H-quinazolin-3-yl)propyl]-4-methylbenzenesulfonylamino } butyl)-4-
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38 136.111.0 23 55.527.2 39 32.320.0 24 122.432.4 40
92010%928. 1 25 104.032.5 41 27.218.6 42 137.721.0 Table
. "Effect on increase of superoxide disnmutase (SCD)
activity in nmouse brain cells 9201000192 conpound
Increase of SOD activity conpound | ncrease of SCOD
methydlsdnizenekyl fonamide (Compound 41)

In the above Example 40, the title compound of white solid (1.27g, 26%) was obtained by
taking another fraction of silica gel column-chromatography.

'H NMR(DMSO-dg) : 11.40(s,2H), 7.90(d,2H), 7.62(m,6H), 7.32(d,4H),
7.17m4H), 3.86(L,4H), 3.08(m,8H), 2.35(s,6H), 1.75(m,4H), 1.42(s4H);

Example 42
Dihydrochloric acid salt of 3-(3-{4-[3-(2,5-dioxo-pyrrolidine-1-
yl)propylaminoJbutylamino } propyl)-1 H-quinazoline-2,4-dione (Compound 42)

Starting material 1.5g (4.3mmol) of the above Example 28 was used, and succinic
anhydride (0.43g, 4.33mmol) instead of diethyl phthalate was used. The same procedure
of the above Example 28 was performed to give the title compound of yellow solid (0.23g,
11%).

H NMR(MeOD) : 8.05(d,1H), 7.67¢m,1H), 725 1H), 7.20(d,1H), 4.16(t.2H),
| 3.61(5,2H), 3.07(m,8H), 2.72(s,4H), 2.12(m2H), 1.97(m,2H), 1.82(m,4H);

It will be explained in detail that the compound of the above formula (I} according to the

present invention has excellent effects as a neuro-protecting agent, by the following -

Examples using the compounds prepared by the above Examples.

The following Experimental Examples are set forth to aid in the understanding of the
invention, and should not be construed to limit in any way the invention set forth in the

claims which follow thereafter.

<Experimental Example 1> Experiment of anti-stroke effect in middle cerebral artery

occlusion (MCAQ) model
Male rats of SD species with 290-300g of body weight were used as laboratory animals,

and 8 rats were used in each experiment group. The operation was performed by using the

method of Nagasawa et al. (Nagasawa, H. and Gogure, K. 1989, Stroke, 20: 1037-1043).
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100 garni, conpared to control 100 gem, conpared to
control MK-801 -0.52.9 21 -0.33.7 0.75.6 22 3.70.8
9201080182 0 23 4.010 3.22.7 24 6.93.8 0.62.2 25 1.69.3

The rats were anesthetized by Ketamine, and the operation was performed as body
. temperature was maintained using thermoplate. The cerebral region was incised following
the median line of the neck, and the left common carotid artery, internal carotid artery and
external carotid artery were separated, taking care not to damage the vagus nerve. The
common carotid artery and external carotid artery were ligatured, and a probe was inserted
into the internal carotid artery from the branch point of the internal and external carotid
arteries. And then the fundus of the middle cerebral artery was occluded by ligature just on
the upper side of the insertion region. A probe was made by heating the end of a 4-0 nylon
surgical suture (Dafilon, B.Braun, Germany) and cut into 30mm. The 7-9mm end of the
probe was coated with the mixture of silcon (Xantopren VL plus, Heraeus Kulzer,
Germany) and curing agent (Optosyl-Xantopren VL plus, Heraeus Kulzer, Germany), and

the thickness was to be 0.3-0.4mm. After the intervention of the probe insertion and the
| animals came out of the anesthetic, individuals in which neurological deficit symptom

(right direction circling) was observed were included in the ischemia group.

After 3 hours of ischemia, the inserted probe was removed to reperfuse blood circulation.

. The brain was extracted after 24 hours, followed by histological staining.

The compound 3 was administered at a programmed time before or after insertion of the
probe with oral or intravenous administration. TTC (2,3,5-triphenyltetrazolium chloride)
staining was performed to estimate the damage of brain tissue by ischemia. Procephalon of
the extracted brain was sliced into 2mm of sequential slice by using brain matrix (ASI
instrument, Warren, M1, USA). The slices were put into 2% of TTC solution and incubated
at 37°C for 60 minutes for staining. The TTC stained brain slice was fixed in 10% of
- formalin buffer and the front of the each slice was photographed with a digital camera. The
infarcted areas (cm?) that were not stained with deep red in each acquired image were
measured using an image analyzer, and total infarcted volume (cm®) was calculated by

multiplying the thickness of the slices

As a result, the oral administration (100mg/kg) of compound 3 showed the inhibitory effect
that percentage of cerebral infarcted volume was 22.3% and 69.8% compared to negative
control by oral administration done by an hour and right before inducing stroke. Citicoline

(2g/kg) administered as a positive control was observed 51.1 and 37.8 % cach (Table 1 and
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2.52.8 26 0.75.7 ND 27 2.47.8 8 ND 28 ND 9 ND 29
02010803 1 10 ND 30 6.26.2 11 2.33.4 32 0.37.1 12 2.81.8

Figure 1).

In the experimient, the probe was removed after stoke induction so that circulation was
reperfused. Compound 3 was then administered in a split time with 5mg/kg dose, the
inhibitory effect of necrosis volume of 62.7% was observed even though administration
was performed 12 hours after reperfusion. On the other hand, MK-801 administered as a
positive control showed the maximum effect at 30 minutes after reperfusion (Table 2).
Therefore, Compound 3 has obvious effects on prevention and treatment of stroke, and may

. also be applied to patients whose treatment was delayed after the onset of stroke.

Table 1. Anti-stroke effect by oral administration

* It_lfﬁf(:ted volume of negative control 0.45%0.03

Table 2. Anti-stroke effect by intravenous administration

| Compound 3 (100 mg/kg, po) Citicoline (2 g/kg, po) -
- Treatment time Infarcted Inhibitory Infarcted Inhibitory
- (before inducing volume percentage - yolume - percentage -
.ischemic stroke) |- (cm® Mean = compared to (cm®>Mean £ | compared to
| standard negative standard negative
deviation control(%) deviation control {%)
.0.1410.02 69.8 | 0.2820.04 37.8
1 ©0.35£0.07 22.3 0.2230.03 ¢ 51.1

- % Infarcted volume of ne'gdtive control 0.43+0.02 |

<Experimental Example 2> Inhibitory effect of excitable neurotoxicity in mixed culture of
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: : Compound 3 (5 mglkg, iv) " ME-801 (1 mg/kg, iv)
- Treatment time | Infarcted Inhibitory Infarcted Inhibitory
(After reperfusion) volume percentage volume percentage
(cm® Mean * compared to (cm®Mean = compared to
. standard negative _ :-standérd ' negative
deviation) control(%) - .deviation) - control (%)
-0.5 0.14%0.03 67.2 1 0.18%0.06 55.4
0.5 0.12x0.03 - 72.3 |0:21+0.04- 50.2
o - 0.204£0.04 - 53.8- 30;351'_;“4;*0;02 - 270
2 o 0.22x20.02 49,9 ©0.33+0.02 22.8
4 0.22+£0.09 47.9 0.281+0.08 34.4
6 0.17£0.04 60.9 0.37£0.06 13.3
12 0.16+0.04 - 62.7 0.391£0.06 8.7
18 0.3740.03 135 0.40+0.08 . 7.4
24 0.36X+0.08 16.3 T (0:39E0.05 8.8




33 ND 13 7.62.9 35 3.47.9 14 2.71.0 36 4.91.2 15
1 37 2.05.8 16 7.52.3 38 3.24.9 17 0.30.0 39
9ﬂﬂ0@§9%6 3 18 ND 40 8.33.2

nerve cells-glial cells

Isolation and culture of nerve cells were performed by Choi’s method (Choi, D. W. 1985,
Neurosci. Lett., 58: 293-297). That is, the cortex was isolated in fetus ICR mouse that was
14 days pregnant, and then single cells were obtained from the tissue using pipette. The
cells were aliquoted into 2 x 10°/well density in a 24-well plate (Falcon) in which glial cells
of cerebral cortex had been cultured in an incubator maintained at 37 C with 5% CO; for
over 3 weeks, The culture medium was supplemented with MEM (minimum essential
medium, Sigma), 2ZmM glutamine, 21mM glucose, 26.5mM bicarbonate, 10% fetal bovine
serum (FBS). In 3-5 days after aliquot, 10 uM Ara-C (cytosine arabinoside) was treated to
suppress proliferation of neuroglia. And it was treated with 100 pM NMDA and 148/mL
or 2/tg/mL of each sample (compound) to induce the death of nerve cells due to excitable
toxicity for 20 minutes, in 12-15 days after aliquot. Because of nerve cell death, lactate
dehydrogenase (LDH) accumulated in proportion to the number of dead cells. In 24 hours
after drug treatment, the amount of dehydrogenase (LDH) released to outside of cells was
~measured by using an LDA measurement kit {CytoTox 96, Promega). After the reaction
was completed, the change of absorbance depending on the amount of LDH was measeured

by using a microplate spectrophotometer.

The inhibitory effect on cell death compared with negative control was shown in Table 3,

and it showed a significant effect.

Table 3. Protecting effect on NMDA-induced nerve cell death in mixed culture of nerve

cells-glial cells
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cells

SH-SYSY cells that are oriented by nerve cell line from humans were cultured with 3 x 10*
cell concentration in 96 well plate, and the sample was treated. After 30 minutes, 200uM
hydrogen peroxide was freated to induce toxicity for 24 hours. After the reaction was

completed, the survival rate of cells was measured by MTT assay.
As a resuli, it was identified that the survival rate of SH-SYSY cells was positively
correlated with the concentration of Compound 4, and it showed about 35% of protecting

effect on cells in the concentration of 100ug/ml (Table 4).

Table 4. Inhibitory effect on oxidative toxicity induced by hydroperoxide
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46.73.3 100(23/23) 70(17/23) positive |ISi2agrin

&é0/6) 0(0/6) 16.1t0.0* 43.99.0 83(5/6) 67(4/6)
92010003993, 7" 35.77.1 100(6/6) 67(4/6) 3 34.7t7.7-

11.8t5.6- 50(6/12) 17(2/12) 3.10.3 42.98.7

concentration inhibitory percentage (%)
5 pg/ml 2.0+0.4
50 _ug/ml ] 18.1£2.1
1.00 ug/ml : 34.5:&5.8

<Experimental Example 4> Inhibitory effect on ZnSO;-mediated cytotoxicity in SH-SYSY

cells

SH-SYSY cells were cultured with 3 x 10% cell concentration in 96 well plates, and the
compound (50pug/ml) was treated. After 30 minutes, 600 uM of zinc sulfate was treated to
induce toxicity for 24 hours and survival rate of cells was measured by MTT assay. The

result showed an inhibitory effect 0of 9.1 to 21.7% on toxicity (Table 5).

Table 5. Inhibitory effect on zinc-induced toxicity

compound inhibitory percentage (%)
2 R 2R
3 ' _ 17.6£35
12 127443

35 . oax18 o

<Experimental Example 5> Inhibitory effect on ROS production in brain cells

Oxidative stress was measured to test inhibitory effects on the production of reactive
oxygen species (ROS) by using DCF-DA, which is a fluorescent probe. Brain cells were

. -obtained from brain cortex of mouse to prepare cell solution with 2 x 10° cells/ml. Each |
brain cell was treated with 11 uM of DCF-DA followed by reaction in 37T, 5% CO.
incubator for an hour. After washing twice, Compound 3 was treated with a concentration
of 125 ug/ml and 250 pg/ml. At the same time, 300pM of NMDA was treated and it was
incubated in 37°C, 5% CO, incubator for 24 hours. After the reaction was completed,

fluorescence that showed reactive oxygen in reaction solution was measured by using
fluorescence spectrophotometer (excitation 480nm/emission, 535nm). As a result,

Compound 3 suppressed the oxidative stress induced by NMDA of nerve cells in a dose-
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100(616) 67(4/6) 4.40.7 39.810.3 100(616) 67(4/6) 10

9mno§ g%.4 49.95.4 100(6/6) 17(1/6) 11 10.149 44.95.8
Yotes6) 17(1/6) 12 13.76.2* 39.38.8 100(6/6) 67(4/6)
14 8.51.8* 2.92.1* 100(6/ 6)

dependent manner (Figure 2).

ROS inhibitory effect of compounds was represented to the dose suppressing 50% of
production of reactive oxygen compared to control. It was observed to increase of the
activity of superoxide dismutase {(SOD), an enzyme that plays a key role in the production
of reactive oxygen, and a rate of increase was represented compared to control. The activity
- of superoxide dismutase (SOD) was measured by using a kit acquired in Sigma. As a result,
most of the compounds showed lower doses of IDs; compared to MK-801, which_is

~ positive control. It indicates that they have a superior effect with lower doses than MK-801.

Table 6. Inhibitory effect on ROS production in mouse brain cells

ROS inhibitory ROS inhibitory
effect .. - | effect
compound. . . |compound |

IDso (ug/mb) [~ | IDso (ug/ml)
CIMEK-801 164.8+17.6} 27 - - 21,9£16.1
1 73.0x14.1] - 28 | . 30.9%13.7
] 108.3+£27.2] 29 - 10.1£17.3
5 24.4%10.5] 30 79.5%15.7
7 1774173 32 - 14.4+7.6
8 102:7+20.4] 33 ‘172.7+19.7
13 87.3£10.8| 35 | 140.0%£18.6
14 90.1x12.2| 37 | = 22.9£17.3
22 1 172.5%23.6] 38 136.1+£11.0
23 65.5%27.21 -39 4 . 32.3%20.0
24 122.4+32.4] 40 . 31.048.1
25 104.0£32.5] 41 | .27.2%18.6
42 01 - 137.7£21.0

Table 7. Effect on increase of superoxide dismutase (SOD) activity in mouse brain cells
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0(0/6) 15 25.77.2" 34.3+7.2 83(5/6) 83(5/6) 16°7.61.7
42.3". 100(6/6) 0(0/6) 18 19.18.4- 5.23.4" 83(5/6)
9ﬂﬂ0@U6?6) 19 38.71.5" 1.82.7" 50(3/6) 0(0/6) 20 44.711.0-
0.91.9" 50(3/6) 0(0/6)

Increase of SOD Increase of SOD
activity activity
compound 100. pg/mi. compound ™™ 100 wg/ml,
compared to control compared to control
MEK-801 -0.5+£2.9 21 —0.3+3.7
1 0.715.6 22 3.7%0.8
2 2.8+4.0 23 4.0+£10
3 3.2%2.7 24 6.9+3.8
4 0.6x£2.2 - 25 1.6£9.3
b5 2.512.8 26 0.7£5.7
7 ND 27 - 24178
8 ND 28 ND
9 ND 29 3.0+1.1
10 ND 30 6.216.2
11 2.3%3.4 32 0.3£7.1
12 2.8+1.8 33 ND
13 1 - 7.6%2.9 35 34179
14 - 2.7x1.0 36 4.9+1.2
15 L0 1.3%£3.1 37 2.0+5.8
16 7.5£2.3 38 3.2+4.9
17 L (L3E0.0 39 19.0+6.3
18 |.." . ND 40 8.3+3.2
: 15 - .. ND 41 2.0x0.9
_ 207 S0 PND 42 1.6£2.6

Antagonistic effects of the compounds on NMDA receptor examined in Experimental
Examples 2 to 5 demonstrated that the compounds of the present invention may be used as
a drug not only to treat ischemic stroke but also to prevent and treat degenerative brain
disease related to this receptor, such as epilepsy, amyotrophic lateral sclerosis (ALS),
Parkinson’s disease, Huntington’s disease, Alzheimer’s disease, and traumatic brain injury

or spinal cord injury. It may also be used for memory improvement.

<Experimental Example 6> Experiment of anti-convulsant effect
An experiment was performed by the method of AL et al. (Ali, A. et al. 2006,
Pharmacological Reports, 58: 242-245). A 10mgkg dose of compound was
intraperitoneally administered to .identify the anti-convulsant effect and the effect was
observed (Table 8). Researching the process of activity was performed by the Anti-epileptic
Drug Development Program (ADD) of NIH during development of the anti-convulsant
drug. One of the assessed items of anti-convulsant activity in the first step of this program
is the pentylentetrazole (PTZ) test. After administration of the testing drug, 80mg/kg dose
of PTZ was subcutaneously administered and it was observed for at least 30 minutes. After
 10mg/kg of the testing drug was administered, assessment was performed by estimating the

initiation time of convulsion, duration until convulsion completely disappeared and
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21 22.211.9" 6.73.1" 67(4/6) 0(0/6) 22 15.29.0*

9mno§ gé.z" 83(5/6) 0(0/6) 23 9.32.5* 28.78.6' 100(6/6)
%2/ 6) 24 6.11.7 35.784 100(6/6) 50(3/3) 25 6.21.5
48.35.9 100(6/6) 83(5/6) 26

mortality rate. It was assessed as having an anti-convulsant effect when a single episode of

- clonic spasm was not shown over 5 seconds on at least one of the 4 laboratory animals after

PTZ administration.

Table 8. Anti-convulsant effect of compounds

compomd | o RURISR BhinperteiERC o] R
negative 5.0+0.7 46.7+3.3. | 100(23/28) 70(17/23)
ROSIE N.D." ND b otose) 0(0/6)
iazepam :
1 16.1£9.0° 43.9+90 as3(sfe) . | 67(4/6)
2 12.943.7% 35,7471 100(6/6) 67(4/6)
3 : 34.7+7.77 11.8+5.6~ | 50(6/12) 17{2/12)
7 3.1t0.3 429487 - - [ 100(6/6) 67(4/86)
9 | 4.4%0.7 39.8+10.3 100(6/6)  B74/6)
10 5.8+1.4 49.845.4 1oo(6/6) 17(1/8)
11 10.1£4.8 1 449+587 100(6/6) I kAt /)]
12 |- 13.76.2° 30.3+8.8: | 1006/6) |  67(4/6)
14 8.5+1.8" 29324 | - 100(6/6) 0(0/6)
15 25.7+7.2" 343720 5 B3(5/6) 83(5/86).
16 7.6£1.7 644237 .. 100(6/6) 0{0/6)
18 - 19.128.4" 5243475017 B3(S/6) - 0{0/6)
19 98.74£1.5™ 184277 50(3/6) 0(0/6)
20 44.7£11.0% 0.9+1.9" | s0(3/6) - 0(0/8)
21 22.2411.97 67431 | 67(4/6) " o(o/6)
22 | 1524800 70x32° | eats/e) 0(0/6)
23 | o pe4ss | 2B.7486% . 100(6/6) 33(2/6)
24 6117 357284 [ 100(6/6) 50(3/3)
25 . 6.2%15 48.3+5:9 | 100(6/6) 83(5/6)
26 15.449.0° 33.0+95 |  83(5/6) 50{3/6)
27 8.4+2.6 85.8+£9.8 100(6/8) 50(3/6)
28 _ 4.8%+2.2 26.9£6.5" - |-~ 100(6/6) 0{0/6)
29 1B.2E0AT 30.8£11.1 83(5/6) - 17(1/8)
30" 7 15.9£9.0"  441%00- | . 83(s/e) - 83(5/6)
32 | 11.3t4s5 29.8+12.0 - | 100(6/8) 50(3/6)
33 | MBazet 36.6£7.6 | 100(6/6) '~ 83(5/6)
35 . 5.4%1.6 | 83.3£7.3 | . 100(6/6) "'33(2/6)
36 8.9+2.3" 25.148.77 [ 100(6/6) 3a(2/6)
38 | = 16.0x9.0 11.2£7.3% 83(5/6) U ar(1/68)
3¢ | : .95+28 19.846.4% 7| . 100(6/6) ‘0(0/8)
40 11.242.4" 42.3+8.5. .| 100(6/6) 83(5/6)
42 | 9.814.1" 18.248.6™ 100(8/6) . 17(1/8)

Each value represents mean value (n=6) of measurement (In the case of negative control,

n=23)
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15.49.0* 33.09.5 83(6/6) 50(3/6) 27 8.42.6 35.89.8
100(6/6) 50(3/6) 28 4.82.2 26.96.5 100(6/6) 0(0/6) 29

920100049%9. 1" 30.311.1 83(5/6) 17(1/6) 30 15.99.0* 44.19.0
83(5/6) 83(5/6) 32 11.34.5*

*: Statistical significance compared with control (95% confidence)

**: Statistical significance compared with control (99% confidence)

N.D.: Not Detected
- <Experimental Example 7> Relaxing effect on thoracic aorta in rats

After male rats of SD species (250-300g) were anesthetized by inhalation of ether, their
*thoracic aortas were extracted and put into a Krebs buffer (mM; NaCl 118, NaHCO; 27.3,
| KCl1 4.8, MgSO;4 1.2, KH,PO, 1.0, CaCl, 1.25, glucose 11.1). 2mm of aortic ring was made
under dissecting microscope and cultured in an organ bath to measure the tension of blood
~ vessels. The organ bath was filled with Krebs buffer and saturated with 95% O,, 5% CO; to
maintain dissolved oxygen and physiological pH. Changing of tension was measured by a
tension meter (Hugo-sachs, model K30) and recorded by physiological recorder (Coulbourn
" polygraph). The length of the blood vessels was increased step by step to make 1.0g of
basal tension for 90 minutes. The equilibrated blood vessel was contracted by
phenylephrine (0.5 uM). When the contraction furrow reached equilibrium, compounds

were added, followed by observation of relaxation response.

A result that Compound 3 was added with the dose of 50 pg/mL, 100 #g/mL and
200 yg/mL was listed in Table 9, and Compound 3 dose-dependently relaxed the thoracic
aorta of rats contracted by phenylephrine (Table 9). The result that each compound was
administered with a dose of 67 g/mL was listed in Table 10, and this result may be

presumed to delay cell death and induce the revival of death cells, owing to the increase of

the bloodstream by the expansion of a blood vessel in a body.

Table 9. Dose-dependent relaxing effect on muscles of blood vessels

' Relaxation percentage (%),
- Dose (ug/ mL) .| (Mean * standard deviation).
Control e - 0 i
o it 50 ' 162444
- Compound 3 e 100 442485 ¢
R 200 65.657.1

Each value represents mean value+ standard deviation (n=3) of measurement.
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29812.0 100(6/6) 50(3/6) 33 16122 36.67.6 100(6/6)
9mn0§§@ /6) 35 5.41.6 33.37.3 100(6/6) 33(2/6) 36 8.92.3
7191 100(6/6) 33(2/6) 38 16.09.01" 11.27.3" 83(5/6)
17(1/6) 39 9.52.8' 19.86. 4-

- Table 10. Relaxing effect on compounds on muscles of the blood vessel of thoracic aorta

Compound  |Relaxation percentage (%)} ~Compound | Relaxation percentage (%)

MK-801 ND 21 2.6
1 12.8 22 . ND

2 10.9 23 . 204

3 27.4 24 ~ ND

4 7.7 25 o 20.0

5 '19.2- ' 26 - 3.7

7 56.8 27 . . ND

8 35.7 - 28 " 8.3

9 95.5 - 29 ... . ND

_10 , 49 30 T 404

11 10.9 32 : .. ND

12 10.9 33 N . 38.5

13 . . 8.3 35 42,8

14 ' ND 36 |t ND

- 15 - : ND 37 7.9

16 | . ND . . 38 L[ 8B.2

17 " hi7 o 39 i 548

18 424 : - 40 o ND

19 : 11.8 41 . 7.1

20 o 15.2 42 RO 14.6

Each value represents mean (n=3) of measurement.

ND: Not Detected

A superior relaxing effect of muscles of the blood vessel was observed, compared with

control in most compounds.

[INDUSTRIAL APPLICABILITY]
As mentioned above in the examples, the compounds of the present invention show an anti-
stroke effect, antagonistic effect on NMDA receptor, inhibitory effect on H,O, toxicity and
ZnSO, toxicity in nerve cells, antioxidant effect in nerve cells, anti-convulsant effect and
relaxing effect of thoracic aorta, Therefore, they can be used as a drug to prevent and treat
aforementioned various diseases such as stroke, nerve system functional disorder, memory
~ loss, cerebrovascular dysfunction, damage of brain and spinal cord, cerebral ischemia,

dementia, Alzheimer’s disease, Parkinson’s disease and epilepsy.
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100(6/6) 0(0/6) 40 11.2t2.4- 42.38.5 100(6/6) 83(5/6)
42 0.84.1* 18.2t8.6 100(6/6) 17(1/6) Each val ue
g20100@PREsent s mean val ue (n=6) of neasurenent (In the
case of negative control, n=23) 9201000192 *:

WO 20003666+ i cal significance conpared with cont r of CTGSAP09/000083
confidence) **: Statistical significance conpared with
control (99% confi denCEAIMB. : Not Detected
<Experinental Exanple 7> Relaxing effect on thoracic
aorta in r rats After male rats of SD species (250-300g9)
were anest heti zed by inhal ation of ether, their

: unmnth?ra0|c aortas were extracted and put into a Krebs

fer (MM NaCl 118, NaHCO3 27.3, KCl 4.8, MgSO4 1.2,

Aquma%@%tl d'leec (?5 fééﬂulgt cose .11' 1). 2mmof aortic

: was nade un I Sse |ng m croscope and cul tured
in an orgé&n bath to neasure the tension of ‘bl ood
S. _Whe jorgan bath was filled with Krebs buffer
iratéd with 95% 02, 5% CO2 to maintain

di ssql v&2d o engan phyS|oI gical pH  Changi ng of

t ensi 6n Wi %rg N - ".fNﬁé%er(éHugo sachs,

nodel K309 a %ded bu ysi®™l ogi cal"r ecor der

( Coul bour n pol ygr aph) The Iength of the blood vessels

was i ncreased step by step to nmake 1.0g of basa

tension for 90 m nutes. The equilibrated bl ood vesse
was contracted by phenyl ephrine (0.5 uM. Wen the

C n furrow reached equilibrium conpounds were
' lehy&gggdﬁwygﬁlomed by observation of relaxation response.

-. _each of Ko 6[%? % 1ts i%%%gnd%? se&j &93336’“% %ge%d 1\% I’ i S({J #j(zzi?. 5 Fubsp tuted or
. d d d
“ﬂsubstl?%%f f?}ﬁnﬁp o°§7§’ ef%&??ﬁaeﬁ?ﬂaif%@y B} ﬁ@ﬁwiwﬂf epevlowy, each
(T T
o ic P 0 SRR RSB Bheagr . s o i

result may be presuned to del ay

“nmm“%éﬁ4md%§¥ﬂﬂgﬂ%“?ﬁ E%@r s revival of death cel | s,

s B L OB SR oBanb AT el SRR TRLA & B,
o e iy G
halogen, Nygeaky, Sikana S SEVEALLOM o or when R4 and Rs together with N form a ring,
Ry and Rs form a divalent moiety of 388 . 9 Q9

Nl — _r___- -
C@C C' (iJC

each of £ and m is independently an integer selected from 2 to 4; and

N

wherein

wherein Rg is hydrogen or atkyl;

p is an integer of O or 1,

or a pharmaceutically acceptable salt thereof.

[Claim 2]
The compound according to Claim 1

wherein
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Contr ol Conpound 3 50 16.24.4 100 44.28.5 200
65.67.1 Each val ue represents nean val ue standard
92010@EN22at i on (n=3) of neasurenent. 9201000192 Tabl e 10.

Lng effect on conpounds on nuscles of t
“K)ZN@EQQ%? of thoracic aorta Conpound Relaxationhﬁb%%ﬁﬁ%kwmmmss

percentage (% Conpound Rel axation percentage (%
‘Ryis hyMép&1l ND 21 2.6 1 .
~each of R; and Rj is independently selected from hydrogen, Cjealkyl, -CORg, -SO.R7, or
substituted or unsubstituted phenyl or benzyl, wherein R is alkyl, alkoxy, phenyl, phenyloxy or
benzyloxy, each of which is unsubstituted or substituted with halogen, hydroxy, methoxy, ethoxy or
nitro, and R7 is unsubstituted or substituted lower alkyl or aryl;
A is (CHa),- or -CH,CH=CHCH,-, wherein n is an integer selected from 2 to 4;
Ry is hydrogen and Rs is hydrogen or benzoyl unsubstituted or substituted with one or more of

halogen, hydroxy, alkoxy or nitro in benzene ring, or when R4 and Rstogether with N form a ring,

R4 and Rs form a divalent moiety of “?i: _ Bacﬁ) , wherein Rg is hydrogen or alkyl;

=G

each of £ and m is independently an integer selected from 2 to 4; and

pisanintegerof Oor 1,

or a pharmaceutically acceptable salt thereof.

[Claim 3]

The compound according to Claim 1 which is selected from the group consisting of:

3-{3-[4-(3-aminopropylamino)butylamino]propyl }- 1 H-quinazoline-2,4-dione;
3-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propyl)-1H-
quinazoline-2,4-dione;
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-

- quinazolin-3-yl)propylamino]butyl }acetamide;
N-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]amino }butyl)-N-[3-(2,4-dioxo-
1,4-dihydro-2H-quinazolin-3-yl)propyl]acetamide;
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl}-{ 4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }carbamic acid ethyl ester;

N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl}-N-(4-{{3-(2,4-dioxo-1,4-dihydro-2H-
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12.8 22 ND 2 10.9 23 20.4 27.4.24 ND 7.7 25 20.0 5
19.2 26 3.7 56.8 27 ND 8 35.7 28

9201000192
- WO 2009/096667 PCT/KR2009/000083

E quinazolin-3-yl)propylJmethylamino }butyl)acetamide;

- 3-{4-[3-(2 4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl } -1 H-quinazoline-2,4-dione;
N-(3-(4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propyl)-4-
hydroxybenzamide;
3-{3-[4-({N-[3~(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-

. benzyl }amino)butylamino]propyl }-1H-quinazoline-2,4-dione;

'N—[3—(2,4-di0x0- 1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-yl)propylaminobutyl }benzamide;

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl jcarbamic acid tert-butyl ester;

N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-ylpropyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
_quinazolin-3-yl)propylamino}butyl }methansulfonamide;

- 'N-(4-{benzyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl Jamino } butyl)-N-[3-(2,4-dioxo-
1,4-dihydro-2H-quinazolin-3-yl)propyl]acetamide;

(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yhpropyl]amino }butyl)-[3-(2,4-dioxo-1,4-
dihydro-2H-quinazolin-3-yl)propyl]carbamic acid ethyl ester;
3-{[3-(4-{N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-benzylamino } butyl)-N-
benzylamino]propyl}-1H-quinazoline-2,4-dione;
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4- { [3-(2,4-dioxo- 1 ,4-dihydro-2H-
quinazolin-3-ylpropyl]ethoxycarbonylamino }butyl)carbamic acid ethyl ester;
(4-{tert-butoxycarbonyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]Jamino }butyl)-{3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]carbamic acid tert-butyl ester;
N-{3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-(4-{{3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]Jmethansulfonylamino }butyl)methansulfonamide;
N-{3-(acetyl-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propylaminoibutyl }amino)propyl]-

4-hydroxybenzamide;
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33 38.5 13 9.3 35 42.6 14 ND 36 ND 15
9201000192

WO 2009/096667 PCT/KR2009/000083

- N-[3-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl Jamino } butylamino)propyi}-
4-hydroxybenzamide;
N-{3-[acetyl-(4-{acetyl-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-
yDpropyl]amino }butyl)amino]propyl }-4-hydroxybenzamide;
N-[4-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)butyl]-N-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]acetamide;
: 3-(2-{3-[2-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)ethylaminolpropylamino }ethyl)-1 H-
quinazoline-2,4-dione;
3-(3-{3-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]propylamino } propyl)-1H-
quinazoline-2,4-dione;
- 3-(3-{4-[3-(2,4-dioxo-1 ,4—dihydro—ZH.-quinazolin—3—yl)propylamino]—2—butenylamino }propyl)-1H-
quinazoline-2,4-dione;
(4-{tert-butoxycarbonyl-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yhpropyljamino }butyl)-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylJcarbamic
acid tert-butyl ester;
1-methyl-3-(3-{4-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]butylamino } propyl)-1H-quinazoline-2,4-dione;
3-(3-{4-[3-(1,3-dioxo-1,3-dihydro-isoindole-2-yl)propylaminojbutylamino } propyl)-1H-
quinazoline-2,4-dione;
' 3-(3-{2-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]ethylamino } propyl)- 1H-
| quinazoline-2,4-dione;
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl]-(4-{ [3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]hexylamino }butyl)carbamic acid tert-butyl ester;
3-[3-(4-{N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl}propyl]-N-
hexylamino }butylamino)propyl]-1H-quinazoline-2,4-dione;

(4-{tert-butoxycarbonyl-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
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ND 37 7.9 16 ND 38 88.2 17 51.7 39 54.8 18 42.4 40 ND
19 11.8 41 7.1 20 15.2 42 14.6 Each value represents
9201000R39 (n=3) of neasurement. ND: Not Detected A superior
rel"axi ng effect of nuscles of the blood vessel was
WO 200808667 ed, conpared with control in nost conpoBRHACR2009/000083

y)propyl]amino }butyl)-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyllcarbamic
acid tert-butyl ester;

1-hexyl-3-(3-{4-{3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]butylamino }propyl)-1H-quinazoline-2,4-dione;
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4-{[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylJheptanoylamino } butyl)carbamic acid tert-butyl ester;
[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propyl]- { 4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }heptanoic amide;

.N—[3—(2,4—d'10x0- 1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }-2,2,2-trifluoroacetamide;
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[[3-(2,4-diox0-1,4-dihydro-2H-
quinazolin-3-yl)propyl]-(2,2,2-trifluorcacetyl)aminolbutyl }-2,2,2-trifluoroacetamide;
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-

- 'quinazolin-3-yl)propylamino]butyl }-2-methoxyacetarnide;
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-{4-(3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }carbamic acid benzyl ester;
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }-4-methylbenzenesulfonamide;
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-N-(4-{[3-(2,4-dioxo- 1 ,4-dihydro-2H-
quinazolin-3-yl)propy!]-4-methylbenzenesulfonylamino }butyl)-4-methylbenzenesulfonamide; and

- 3-(3-{4-[3-(2,5-dioxo-pyrrolidine-1-y)propylamino] butylamino }propyl)- 1 H-quinazoline-2,4-dione,

or a pharmaceutically acceptable salt thereof.

[Claim 4]
The compound according to Claim 1 which is N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yl)propyl]-N-{4-{3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl }acetamide, or a
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[ NDUSTRI AL APPLI CABI LI TY] As nentioned above in the
exanpl es, the conpounds of the present invention show
g920108tm@Nnti -stroke effect, antagonistic effect on NVDA

inhibitory effect on H202 toxicity
“K>zmb%§?§%ty in nerve cells, antioxidant effect i%%ﬂgﬁ@é%ﬁmmms3
cells, anti-convul sant effect and rel axing effect of

pharmagaﬁEﬁgl&C&ﬁdﬁl@%l{[M&fore they can be used as a drug
to prévent and treat aforenentioned various di seases
such as stroke, nerve system functional disorder,
menory | oss, cerebrovascul ar dysfunction, damage of
[Cmeggln and splnal cord, cerebral ischem a, denentia,
Al zhei ner' s di sease, Parkinson's di sease and epil epsy.

The coﬁp&!u{\ﬁac[cgd%%olcﬁnﬁut OAZR! s rﬁﬁ?{f‘(ﬁi -8iB%o- @Q'H?t%&dzﬂf uinazolin-3-

formul a wherein Rl 1's hydrogen or al kyl; eac
yI)prop?lfamB%]m% dﬁnéz@l%pf’@ dRRL loy a%ﬁh‘%ﬁ‘:&ﬁcﬁfﬂ&éﬂéﬂﬁ@ﬁﬁ thereof.
or substituted or unsubstituted
phenyl or benzyl mhereln R6 is al kyl, allcoxy,
phenyl , phenyloxy or benzyl oxy, each of which is
[cmnﬂg;ubstltuted or substituted with hal ogen, hydroxy,
nmet hoxy, ethoxy or nitro, and 127 is unsubstituted or

~ The c%h&t%gﬁtﬂgovt@rcmntfﬂ Qhichl ¥l 3. 45({N([@'@)1Qﬁox%f1 4-dihydro-2H-

, wherein nis an in eger sel'ected from

vl A U GO O g e, o

h eTe| ¥ thcdlfOXy Or nitro in benzene ring or

P mnm%%l ﬁ&mgﬁ%ﬁﬁéﬁtggefﬁer wth Nforma ring, R4 and R5-
forma divalent nmoiety of Il 0 0 00 ro_ wherein R8
is hydrogen or alkyl; each of t and mis independently

(Cmug?llnteger sel ect ed fron12 to 4; and p is an integer
O or 1, or a pharnaceutlcally acceptabl e salt

The cobfi8hEP acéo%liﬁ% 1S %lgﬂ‘et GRTROHNE, @%&g&iﬁhg%%@ 4N 4 dihydro-2H-

rogen; each o

oSSBT O T BTSSR L v s

erein R6 is al kyl, al koxy, phenyl, phenyl oxy
amwpmgégégﬁ%mﬁgxy, each of which is unsubstituted or

substituted with hal ogen, hydroxy, nethoxy, ethoxy or
nitro, and R2 is unsubstituted or substituted | ower

[Chh§%¥yl or aryl;
The compound according to Claim 1 which is N-[3-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]amino }butylamino)propyl]-4-hydroxybenzamide, or a pharmaceutically

acceptable salt thereof.

[Claim 9]
The compound according to Claim 1 which is 3-(2-{3-[2-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)ethylamino]propylamino }ethyl)-1H-quinazoline-2,4-dione, or a pharmaceutically acceptable salt

thereof.
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. {Claima

Ais -(CH2)0- or -CH2CH=CHCH2-, wherein n is an

i nteger selected from2 to 4; R4 is hydrogen and R5 is
920“M£%gﬁogen or benzoyl unsubstituted or substituted with

or nore of hal ogen, hydroxy, alkoxy or nitro in

WO 200/@966Te ring, or when R4 and R5 toget her wi t hPRIKR2A9000083

ring, RO R4 and R5 forma divalent noiety of Il O,
rein 128 is hydrogen or alkyl; -CN C each of f.
mis independently an integer selected from2 to

r. of

The cofipafiia BTion: 1t Qe VG Sh @i 4 iydporgpuinaoio 3

. yl)prop);[f@nﬁ?{zggund ng a{lilg(!['hg,?zll—i]&u%?zollg {yl)VI\J'E%p():fHhfi:xylammc?}%utyﬂcarbamlc
Joe et

dlhydro-ZFLqU|nazoI|n 3-yl) propyl am nol but yl am no
1pr opyO- 1Hqui nazol i ne- 2, 4- di one;
% (2, 4-di oxo-1, 4- dlhydro 2H qui nazol i n-3-yl ) propyl1-
[Claim\{ 1

 The co&psm(§|ac?cglelg)gf gml &‘jaldl q( ﬁh?q{hzﬁgub (3 oclmxo ?4%%&09%11—qumazolin-3—

yl)prop;ﬂ%; é} Y %ﬂhé}%xé 191 d?l)l(y%r(:)l' 2H- q%lnggcﬂln-3 yrlf)r%gylflgr?nzngﬁbut);l?_a}/bf l r ° acid

benzyl eléggfor é?ggz{\rmg%pedlgcaﬂydz:cgéo %le saﬂltltlesllgorfo 2H quinazol i n-3-y0pr
[3-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) propyl ] -{
4-13-(2, 4-di oxo- 1, 4-di hydr o- 2Hqui nazol i n- 3- yOpr opyl am
nolbutyl }carbatnic acid ethyl ester;

~[Clai (2, 4-di oxo- 1, 4-di hydr o- ZFLquinazoIin 3-y1) propyl kN

4-{[3-(2,4 - di ox0- 1, 4-di hydro-2

The coalfaplﬁaiz agcoHiing |9 )?J%rp | hgﬂ Blrrﬁ?’n@ ey hAdihvar-gfd-quinazolin-3-
h&' 43- (2, 4-di oxo-1, 4-di hydr o- ZFLqU|nazoI|n 3- y?propyl

yhpropy Mﬂ@:@;ﬂrf}m&w a@ﬂhyélzooiﬂﬂﬁémzzo&moﬁ Yhrgopyl wslb yij-4-
(443- (2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) propyl a

methylh‘?ﬂ%?ﬁﬂlf?%“&ﬁ? ﬁ’éapb%rgﬁgﬁll}w%ly Hormtable 9l thessnl de;
3-1344- ({N-{3-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-y
') propyl]-N benzyl}
am no) but yl am no] propy1} - 1H qui nazol i ne- 2, 4- di one;

[ClainNi3B- ( 2, 4- di oxo0- 1, 4- dlhydro 2H qui nazol i n-3-yl ) propyl ]
-N-{443- (2, 4-di oxo- 1, 4-di hydr o- 2Hqui nazol i n- 3- yppr opy!|

A proccasnqu oapayg ¢ gc@nmﬁ@éformula (IX) comprising a step of reacting a coinpound of

3- (2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) pr opyl

formula] @B Wit} ap- atiox sompannd; ofyfarmenlz %tvjh o ebtaini the 3oppyuRd o Prpla (IX)

i no]butyl } carbamic acid tert-butyl ester;

‘under thy4Bis(eRedordhosbsente 4f eilyapti o- 2H qui nazol i n- 3- yl) propyl kN

-{443- (2, 4-di oxo-1, 4-di hydr o- 2Hqui nazol i n- 3- yppr opyl am
i noThut yl | met hansul fonam de; N (4- {
; ‘ﬂéé (2, 4-di oxo-1, 4- dlhyd:o 2H qui nazolin-3-yl)pro

P2 no e
) :Y‘ﬂfq{‘éﬁ:ﬂéﬂ 'ﬁ’azol -3y
§®pyl | acerwm, de; x

etyl-[3-(2, 4- dIOXO 1, 4- dlhydro ZFLqU|nazoI|n 3 yl) pr
opyl ]am no }butyl) 13- (2, 4-di oxo- 1, 4-
dihydro-ZFLquinazoIin-3-yepropy|]carbanic acid et hyl
. ety 3-{
Y 4-{N43-(2, 4- dIOXO 1, 4-di hydr o- 2H qui nazolin-3-yl)p

TR ( qui nazol i ne- 2, 4- di one;
' 4- dlhydro 2 §|nazolin-3-yl)propy1]-(

[ 3- (2, 4- di oxo- 1, 4- di hydr o- 2Hqui nazol i n-3-yl ) propyl ] eth
oxycar bonyl am no }butypcarbani c acid ethyl ester;
(4-{tert-butoxycarbonyl13- (47 4-di oxo- 1, 4-di hydro-2H qu
i nazol i n-3-yl ) propyl]am no}butyl)43-

(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3- yppr opyl ] car bam
ic acid tert-butyl ester;



342-13
42- (2, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yfl et hyl am n
9201003 ®20pyl am no } ethyl)-1Hqui nazol i ne-2, 4-di one; 3-(3-{
13- (2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) pr I
WO Zoq%f?gfﬁgﬁopyl am no }pr opyl) - 1Hqui nazol i ne-2, 4- d%gﬁfg‘%ﬂ&%om&‘
3-(3-1443-(2, 4-di oxo- 1, 4- dihydro-ZFLquinazolin-3-y|)pr
opyl ami no] - 2- but enyl am no }
propyl) - 1Hqui nazol i ne- 2, 4-di one; (4- {
whereirt €F t - but oxycar bonyl - [ 341- et hyl - 2, 4- di oxo- 1, 4- di hydr o-
2H qui nazol i n- 3-
y1) propyl ] am no} butyl ) 43- (1- net hyl - 2, 4- di oxo- 1, 4-di hyd
ro- 2H qui nazol i n-3-y1) propyl Jcarbam c acid tert-butyl

A g, m%ﬁﬁ Emetﬂe Rth¥ e Baeli 3 EAfR1( 1
hy1-2, 4-di oxo-1, 4- dlhydro 2H qui nazol i n- 3-

R, and R }egfe%ﬁfé ?jﬂaﬁ%p o Wh Qn(} Rs together with N form a ring, R4 and R5 form a

azol i ne- 2, 4-di on
dwabnﬁn&%g%@ Tf§:§? di oxo-1, 3- dlhydro i soi ndol e- 2-y1) propyl
Alk repl%%én%s allz)él an

no } propyl) 1Hqui nazol i ne- 2, 4- di one;

ddloxo 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) pr opyl

L B@I no }propyl) 1Hqui nazol i ne- 2, 4- di one;
repre:[% ﬁ%l 0X0- 1, 4- di hydr o- 2H qui nazol i n- 3-y| ) propyl ] -(

[3 (2, 4-di oxo-1, 4-di hydr o- 2Hqui nazol i n- 3-yl ) propyl ] hex
- [Cmn%@fg?zz?{}butyl)carbanic acid tert-butyl ester;

The pn%%%- f#: Srofll¥ % Lot thBYSH Rinftta Atk Acdiflz T XidiRy 98Y biblein the
compouhg Lgfyﬂgut ox3i\§ %péﬂy]l_ 1éghwc%5xﬂhhﬂiﬁo %eﬂzcgt{ ORfiich (15 o{)tamed by the

tert

' reactlonytlf)}eéy);ll ﬁ?lﬁjngf)e%égaté' of' foqﬁlnl\fld('iﬁ il eﬁfﬂ Qﬂgl%lférﬂla%' of formula (IIT) in an

oqﬁnmgggéxl) (3-(1-hexyl -2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i
n-3-yppropyl |l carbamc acid tert-butyl ester;
1- hexyl- 3-(3-14-[ 3-(1- hexyl - 2, 4-di oxo- 1, 4- dlhydro-ZFLq
ui nazol i n-3- y1) propyl am no] but yl am no
H¥ppy 1) - 1H qui nazol i ne- 2y 4- di one;
[3 (2, 4-di oxo-1, 4-di hydr gt 2H qui n i n-3-yl)propyl]-(
S e 0, Bt a , ‘BhOEt a(ZH%
{13 (2, 4-di oxo- 1, 4- dlhydro 2Hqui nazol i n- 3-yl ) propyl | he
pt anoyl am no 1buty|)carban1c acid tert-butyl ester;
[3-(2,4-dioxo-1,4-dihydro-ZFLquinazolin-3-yepropy|]-
. (4:-4 3- (2, 4-di oxo- 1, 4-di hydr o- 2Hqui nazol i n- 3-y1) propyl a
[cm“%4%%]butyl} hept anoi ¢ ani de;

A Pmceﬁi Pherae s e f&fff%fﬂﬁ@&‘ﬁ&()%ﬁhﬁ%%'&‘ﬁ? phicke B gy amine
compon fﬁ? A YYD o eponyed B SREGUT RABoPn formely Ty epiai the
Compou{lﬁ of fogmylg (120 yindsr sheyexjstenion grihe aBSERTR 9T A98PRS- 3- v 1) propyl

1-(2,2,2-trifluoroacetyl)am nol butyl
}-2,2,2-ttifl uoroacet am de;

N43- (2, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) propyl EN
-{413- (2, 4-di oxo-1, 4-di hydr o- 2Hqui nazol i n-3-y1) propyl a
m no] but y11- 2- met hoxyacet am de;

[ 3- (2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl )propyl ] -1
4-[3-(2, 4-di oxo-1, 4-di hydr o- 2Hqui nazol i n- 3-yl.) pr opyl am
i no] butyl }carbam c acid benzyl ester;

N- 13- (2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) propyl E
N-1443- ( 2, 4- di. oxo- 1, 4- di hydr o- 2Hqui nazol i n- 3-y1) pr opyl

am no] but y11- 4- nethylbenzenesulfonan1de

N13- (2, 4- di oxo-1, 4- dlhydro4QH-qU|nazoI|n 3-yl)propyll -

N-(4-1

[ 3-(2, 4-di oxo- 1, 4-di hydr o- 2Hqui nazol i n- 3-yl ) propyl ] - 4-

met hyl benzenesul f onyl am no




The conpound according to aim1l which is
N-[3-(4-facetyl43- (2, 4-di oxo- 1, 4- di hydr o- 2Hqui nazol i n-
)propyl] am no
92010()%1%% | am no) propyl] - 4- hydr oxybenzam de, or a
WOZOﬂwﬂﬁlﬁﬁﬁffaceutl cal |y acceptable salt thereof. [CREHEF0095/000083
The conpound according to Claiml which is
3-(2-{342-(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-
yDet hyl am noThrﬂ)p am nol et hyl ) - 1H qui nazol i ne- 2, 4-di o
ne, or a pfaryacguti cally acceptable salt thereof.

92010001928\ O 66 PCESK@%%Q&&OOOOSS [A ai m10]

The conpound adg

[3-(2, 4-di oxo- 1, 4'd|hydr >~ 2H qui nazol i n-

YLy propyl]- (4 | |

[ 3-(2, 4-di oxo-1, 4-di hydro- ZFEQU|nazoI|n-3-y|)propy|]he
xyl am no } butyecarbam c ac ert-butyl ester, or a
pharnaceuthg@{Iy\qgceptabl §glt tggpeof . [Caim 111
The conpound according to aim1 which is

[ 3-(2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-

yl)propyl]-{4134(2, 4-di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3

-yepropyl a ) W@I | carbam c aC| d benzyl ester, or a
phar maceut i y hereof [O aim 121
The conpou 0 MRLRSN 1S

_V-_'Acce ta Ie salt { he
_.d |:

N P- (2, 4- di oxo-@, 'azol i n-(B%),
~yl)propyll -N-{413-%(2, 4- d| oxo 1 4- di hydr o- 2H qui nazol i n
- 3-yl) propyl am no] buty1}- 4- rret hyl benzenesul f onam de,
whereingr 3 phar maceutical ly acceptable salt thereof [C aim

131 A process for prep onpound of fornmula (1X)
ARy, Réoﬁ*rﬁ?‘i“%‘lﬂﬁeg‘eéﬁ‘%%‘* %Pﬁél (ﬂ g conpound of formul a

V) wth an am ne conpound of formula (V) to obtain

RSISHOEIH'@IQ%H*pound of formula (I1X) under the existence or
t he absence of sglvents:; H2) -N A-N-4CANRARs H H

Xrepreseptﬁ(}lydrgmilek?e%zlw 908%5096667PCT/ KR2009/ 000083
- rein A, , mand p are the sane as_defined i '
. Each of ¥ anFMY Aty dresyy @é@@@ﬁ%ﬂmw BEEnE and, X {pFR 2 1iRg, %480 %5 orm -O-.
together with Nforma ring, R4 and R5 forma OHO
di val ent noiety of Ak represents al kyl; and

[Claim 16]
A process for preparing a compound of formula (Ia) comprising a step of obtaining a compound of
formula (Ia) in which at least one of R; and R; is not hydrogen by substituting at least one hydrogen

of a secondary amine compound of formula (EX) with Rz, R3 , or Ry and R3:

§5.98
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L represents a |eaving group. [C aim 14] The process

for preparing a conpound of forrmula (1X) according to
9201000182m 13, wherein the conpound of fornula (1V) is

et hyl 2-et hoxycarbonyl am no benzoate which is i.n
W02003§p9¥q§g reacti on of ethyl 2-am nobenzoate of fgﬁ'%&go%%oooss

(I'1) and ethyl chloroformate of formula (I111) in an

organic solvent: NH20 COREt,CIOEt [d aim 15] A

process for preparing a conmpound of formula (IX)
whereinlCOMPrising a step of reacting a primary am ne conpound

of formula (M) with a conpound of fornmula (VII) or
Ry, Ry, RORIVA &, Midalp ard fhe SRh@ASUHRE] GUTRAHT gr&fideﬁ%ams & rlot Kdrogen.

.~ under the existence or the absence of sol vents:

HA- 14 A-N-(0144-NH2 HH (VI), R5-Xc-Y wherein A

Rzt, R5, f,, mand p are the sane as defined in Claim

. 1375 is not hydrogen; X represents hydroxy, hal ogen,
mian&”(jgxy or -0OR5; Each of Y and Y' is hydroxy, hal ogen

a
A procc%%_f.&] %n&}oﬁ_cmny o@r}grmﬁ a fI‘? FlI[pWQIiCrh,i RYis Mkﬁngo%%rgﬁrgg; amstep of

6] A process for preparing a conhpo

i L) (9 5] SRS LRG0 SO
prot_ectigé?érgg%q)" A86lla @é’m@%ﬁ of folﬁrngﬁg?ﬁ whﬁﬂli?té is‘()e?_%l hydr ogen of

ndary am ne conpoun or nu wth R2, R3
, or R2 and R3:

wherein
R1, Ro, Rs, Ry, Rs, A, £, m and p are the same as defined in Claim 1, provided that R; and Rs are not

hydrogen.

[Claim 18]
A pharmaceutical composition for protecting nerve cells, or preventing or treating neurological
brain disease, comprising as an active ingredient the compound according to any one of claims 1 to

12, or a pharmaceutically acceptable salt thereof.
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49 wherein R2, R3,124, R5, A t, mand p are the sane
as defined in daim1l, provided that R5 is not
g2o01oddpogen. [Claim 17] A process for preparing a
conpound of forrmula (1) in which RL is al kyl,
WO 2008/890667 si ng a step of reacting a conpound of fBEHERZ009/000083
(la) with an al kyl ating agent and, if necessary,

I ving a protecting group to obtain a conpound of
[c1a1q1g9ﬁﬁul a (1) inwhich R is alkyl A H NRP6. 15 (Ta)

oSS et o Bt i B 0 S
compr i S it SbAThs RBHTECUNE 3, BOTRRSE A 1% 12 o o

_ neur gl ogi cal. brajn djsease, conprising as an active
pm“mmFH@PBHP%ﬁ?w%ﬁéd?@ﬁﬁ8 nd according to any one of clains
1 to 12, or a pharnmaceutically acceptable salt thereof
9201000192 WD 2009/ 096667PCT/ KFt 2009/ 000083 [ C ai m 19]
i har maceuti cal conposition for preventing or
[Ch"$¥ﬁat!ng degener ati ve neurol ogi cal brain disease

A phamg?gg ]r,cl (‘l,?n %1%81% %o%ﬁxtésiil\ége asiczprg?r.cﬁgcie iﬂ%{l’%ﬁ%g tt%?crgﬁl%%ﬂlgd according to any
harmaceyti cally acceptable salt thereo Claim20] A ..
one of A ookt PeaPRBARFILTA huit 1 ﬁae%ffsfogﬁfeé{%fﬁn@é}f treating the

. i ngredi ent the _conmpound according.to any one of cl|ainms
disease I 13 Gyecie RRPAEUTIICE! 1 SHBCI: BEE SBEmOD GBgpo ascular
. for preventing or treating t di sease which is ...
insufficiggfse[ort drih BHMIArY PG B4 5&?‘6‘?@?}“&%‘“‘%‘?319# gord injury, cercbral

schemif co Pl DB AIEGr A SR, P RESE S FFEUrfgrebral infarction,
_spinal cord injury, cerebral i em a, cerebral — )

embolicReFRYFIPPrAROMbOLE REGHTONSs RS KRsIo EHigMIEAfREe 18GhPg, ransient ischemic
denentia, cerebral infarction, enholic Oﬁclusi n, )

attack, pHGiRh HYPEIGEENTEF JHUDy SHEHIC ATSh PEHITBNG H&H&Eﬁ?@s subarachnoid
i schem a, transient ischemc attack, perinatal .

hemorrfiage serqbral SERUNEE, LS rApeurkHi.ieyte wgidnals hormiplegiac piplash shaken-

] henor r hage, subarachnoi d henorrhage, cerebral :

infant sypdrgmps ﬁ?ZhW]I'qu sdiggagsy Ridey disease-edififen heWy bW nFipRagsy posressive
whi pl ash, shaken-infant syndrone, Alzheiner's disea

supranupieek’ mls] S SHECRICHRIN Y PUAIPeho Ay i KuaB o dogriergiiar o - Droger
supr anucl ear pal sy (Steel-R chardson syndrone), )

syndromp)/ ghronig epilsptieieepdiiona assariateGmith mewgesLeagrAliRty fojor neuron diseases,
chronic epileptic conditions associated with )

amyotrophigr dgsgle relprabis.oprimat drteisk Lelsrosisi slegensaativg nifatipppfriical basal
| ateral sclerosis, primary |ateral sclerosis, .

- degeneraiiéqye nwbaguioy éclatoamgaganee@pgalﬁw Hyagagtogle ghitrateat Faginson's disease,
subacut e scl erosi ng panencephalitis, Huntington's

synucleidiopathis® priparkipmswssie aphasiaspinakiyniselae pirenhatard sginobulbar muscular
primary progressive aphasia, spinal nuscular atrophy

atrophy 4Kehregy ndibessamuiipleoglesnsisalayofrely's dikeasnaggsiis paiaplegigirion disease,
mul tiple sclerosis, Tay-Sach's di sease, spastic

- Creutzfgdr Bapbledisese, gpilapny. plesepatiey an@mewropdthy.dt - Jakob di sease,
epi | epsy, plexopathy and neuropathy. [Claim21] A
phar maceuti cal conposition for preventing or treating
a stroke, conprising as an active ingredient the

[Claine®hpoound according to any one of clains 1 to 12 or a
pharmaceutically acceptable

A pharmaceutical composition for preventing or treating a stroke, comprising as an active

ingredient the compound according to any one of claims 1 to 12 or a pharmaceutically acceptable
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salt thereof. [Caim 221 A pharmaceutical conposition
for preventing or treating Al zheiner's disease,

92010002 i si ng as an active ingredient the conpound
according to any one of clainms 1 to 12 or a

WO 200%0269¢dceuti cal |y acceptable salt thereof. [C BCH{ESR00%000083
phar maceuti cal conposition for preventing or treating

salt thef@Bf | €PSY, conprising as an active ingredient the
conmpound according to any one of clainms 1 to 12 or a
pharmaceutically acceptable salt thereof [Claim24] A
phar maceuti cal conposition for nenory inprovenent,

[Claidf@9Pri Sing as an active ingredient the conpound
according to any one of clainms 1 to 12 or a

A pharﬁﬁgéﬁ{f@a‘f %Hﬁ&)gﬁéi&y fo@%&%hﬁ@ & §9§Jti‘i1gtﬂ§ﬁe%&"s disease, comprising as an

active ingredient the compound according to any one of claims 1 to 12 or a pharmaceutically

acceptable salt thereof.

[Claim 23]
A pharmaceutical composition for preventing or treating epilepsy, comprising as an active
ingredient the compound according to any one of claims 1 to 12 or a pharmaceutically acceptable

salt thereof.
[Claim 24]

A pharmaceutical composition for memory improvement, comprising as an active ingredient the

compound according to any one of claims 1 to 12 or a pharmaceutically acceptable salt thereof.
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