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2.CHO,TiHwan 1, . /5. LEE, Chul Kyu

/ 3. KANG, Sin Cheol
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2. Youingdeungpo-gu, Scoul 150-824, Korea

. Dagyami-dong, Gunpo-city, Gyconggi-do, Korea
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4. Janzgol--dong, Jikcung-city, Gyeonggi-do 420-725, 1lorea

5. Sangrok-gu, Ancan-ciiy, Gyeonggi-do 426-735, Zorea

o g Slevo(ixaos) bajo juramente ser dniceds) y vardaders(s) inventor(es) de

1 rengion:

.

state(g) undsr vath to be sole end troe inventans) of (he invention:

Novzl quinazoline-2,4-dione derivative, and medical

composiiions for ihe prophylaxis and treatment of

cranial nerve disease containing the same

declaro(amos) asi juismo que cedofenws) y teansfero(stimes), sin
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constituida ¥ existente de conformidad con Tas loyes de
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Korea

domiciliada en domiciled in
424-4, Molmae-dong, Ansan-city, Gyzcngai-do 425-100,
Republic of Kersa
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modelo de urilidad comespondiente £n L Pepiblica de Colombia.

2. H the -

Dado y firmada hoy/ Given and signed this May 13, 2010

eorapany hereby is enabled to apply, in its nome, for the comzspond
utility patent cpplicuticn, in the Repullic of Colombia
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LEE, Eun Bang
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Anexo a dos columnas en coreano € inglés:

Registro No. 2010- 261

CERTIFICADO NOTARIAL

Lee Kyu Hyung, apoderado de CHANG, Won June, FPresidents de SHIN

POONG PHARMACEUTICAL CG., LTD.

comparecid ante mi y admitid la suscripcién de dicho poderdante en
el anexo documento de PODER & CESION
Por el presente se da fe de 1o anterior hoy 1 de junic de 2010 en
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12f Sang Koung B/D, 824-421
Yeeksam 1-dong, KangNam-Gu, Seul, Corea

Baek Soo Hoi

Firma Ilegible

Firma del Notario Publico

Esta oficina ha sido auvtorizada por el Ministro de Justicia de la
Republica de Corea, para actuar como Notario Puklico desde el 27 de

noviemnbre de 2009 de acuerdc a la Ley No. 32.
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(Convention de La Haye du 5 octobre 1961)
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[TITLE OF THE INVENTION]
ITOVEL QUITAZOLLIE-2,4-DICIHTE DEPIVATIVE, AIID MEDICAL COMFOIITIONS
FOP. THE PROPHYLAXIZ AL TREATMEIIT OF CLAITIAL 1IEFVE DICEASE
CONTAINING THE SAME

[TECHNICAL FIELD]

The present invention relates io a novel quinazoline-2,4-dicne derivative of formula (1)

f‘%
N0
N
CCH -\~—NJ—*P—~N“—<CI-I-§—-N" s
-2 : 2 it
X el | Jm )
R2 p R3

wherein
Ry is hydrogen or alkyl,

ach of Ry and R is independently selecied from hydrogen, alkyl, -CORg, -30,R; or
substituted or unsubsiituied phenyl or benzyl, wherein By is all.yl alloxy, phenyl, phenyloxy
or benzylony, cach of which ic unsubstituied or subsiiivied with halogen, hydrozy, methoxy,
ethoxy or nitro, and P7 is unsubstituted or subsiituied lower alkyl or aryl;
A 15 -(CHy)y- or -CHyCH=CHCFH,-, wherein n is an integer selected from 2 to 4;
P iz hydiogen and P is hydrogen or benzoyl unsubsiituied or substituted with one or morz of
halogen, hydroxy, allzoxy or nitro in benzene ring or w vhen Py and P iogether with TT form a

) ) R\ ( I (‘\ . (“')

iing, Ra and Rs form a divalent moiety of _ N S & <“_€. G
wherein Rg is hydrogen or alkyl; @ D L
each of £ and m is independently an integer selected from 2 to 4; and
p is an integer of 0 or 1,
or a phaimaceutically accepiable salt thereof, and a pharmaceuiical composition comprising
the compound of formula (I) as an active ingredient for preveniing or ireating neurological

brain diseases

[BACKGROUND ART]

Neurological brain diseases progress by the death of nerve cells for a shorl or long time and
result in fatal loss of brain funciion. Strole is one of the cerebrovascular diseases most

frequently generated. Because cranial nerve disorders in pailents in the vigorous age group
from the forties to ffiies have remarkably increased, it is pointed oui as not only an individual

issue but also a national issue.

There ars largely twa kinds of stroke: carebral infarciion and cerebral hemorrhage. Cerabral

mfarction resnlts from necrosis of brain idssue caused by a blockage of blood supply o brain



tissue brought on by throinbus and so forth. Cerebral hemorthage, on the other hand, results
from loss of blood due io rupiured blood vessels in the brain. Although ‘the pathogeneses of

carebral infarction and cerebral hemorthage ars different, their symptoms are often similar.

The standard meihod for ticating the acuie peviod of infarciion is currenily tlwombolysis. The
time period before starting treatmeni and afier ons=i of cerebral infarciion is very important,
and it is known that the patient’s functional status can be lmproved wh«“n a thrombolytic agent

18 adn'umsnratt d within 3 hours afier onsei of cerebral infarction.

The canse of brain cell necrosis due 1o 1schemia has been elucidated by many reacarchers, and
the main pathway is suggesizd as cxcitable ioxicity by excessive newroiransmitter, oxidative

toxicity by siress, zine i9xiciiy, apopiosis and so forih.

Glutamate, which is one of the excitable toxic subsiances, is an excitable neurotransmiiter of
the cantral nervous sysiem, and it reacis with TIMDA (-meihyl-D-aspartate) receptor. Deaih
of nerve cells is induced when glutamate is overproduced by ischeria. It is recenily reported
that these excitable toxicities may be the main mechanism of nerve cell’s death by ischemic
stroke as well as =pile psy. Iithe supply of orygesn-glucose fo nervous tissue after ischemia is
reduced, glutamate which iz ain excitable neuroiransiiiter, is accumulaied in ihe junction
betwzen nevions. And then, nerve cell’s deaih by evcessive activiiy of 1TMDA glutamate
receptor mainly occurs.  Therefore, nerve cell’s death by ischemic strole can be suppresse

by using antagonist of WMDA glutamate receptor.

Free radicals are also one of the main mechanismus of nerve cell death. An increase of free

radicals by ischemia and others in nerve cells induces destruciion of membrane lipid by lipid

perozidation, damage of nucleic acid by oxygen radicals, denaturation of protein and the like
This resulis in fatal damage o essenial faciors for cell survival. Many ressarchers have

reported that ischemia leads to increases of active oxygen in the brain, reaciive orygen speciss
in Parkinson’s disease, Huntingion’s disease and Alzheimer’s disease, catalase (a radical-

u

scavenging enzyme), activity of Cw/Zn superovide dicmuiase (30D) and Fe™ .

As mentioned above, although many mechanisius are revealed io ireai cranial nerve disorders,

development of new drugs iz delayed because of problems about efficacy and toxicity.

The present inventors found out thai natural subsiances are released from living Eisenia Andrei
and Eisenia fetida given electrosiimulation while we studied them from foll remedies long

used in the Oriznt. And we discovered that specific compounds of these subsiances show the



valid protestion of cranial nerves. Many deiivative compounds including new compounds
icolated from natural producis were synlhesized based on this discovery. It was learned that
quinazoline-2,4-dione derivative cornpound of formula (1) and a zali therzof have a superior

effect on protecting the activity of narve cells, and we perfecied the present invention.

[DETAILED DESCRIPTION OF THE INVENTION]
[PURPOSE OF THE INVENTION]

; 2

The purpose of the present invenilon is to provide a compound of formula () or a
pharmacentically acceptable sali thereof, and a pharmaceutical composition coraprising said

compound as an active ingredient for preveniing or treating neurological brain diseases.

[TECHNICAL MEANS]

The present invention provides a novel quinazoline-2 4-dione derivative of formula (I)

CH;_-)*—I"I ‘!-—-—*A*—-P'J*—*\ H> —~MF4Ry

{
Ralp R,

o)

o

wherein

R, is hydrogen or alkyl; ‘

cach of Ry and Ry is independently selected from hydrogen, alkyl, -COPg, -SO;Ry or
substituied or wnsubsiiiuted phenyl or benzyl, wherein Py is alkyl, alkoxy, phenyl, phenyloxy
or benzyloxy, each of which is unsubstituied or cubstituted with halogen, hydrory, methoy,
ethowy or nitro, and Fy is unsubstituted or subsiituied lower alkyl or aryl,

A1s -(CHy)y- or -CHaCH=CHCHj,-, wherein n is an integezi s2lected from 2 to 4;

P.y iz hydrogen and P iz hydrogen or benzoyl unsubsiituied or substiiuted with one or mote of

halogen, hydroxy, alkoxy or nitro in benzene ring or when Ry and B tooether with M form a
g o

N O ( ) ' OO0
ring, Rq and Rs forma a divalent moiety of 'ﬁ) E"(Ll_ e e A
: . TN 4 TN T
wherein Py is hydrogen or alkyl; N Q\——« J
each of £ and m 1s independently an integer selecied from 2 to 4; and

pis an integer of 0 or 1,

or 2 pharmaceutically acceptable salt thereof.

As used herein, the term “alkyl” refers o alkyl having fiom 1 (o 6 carbon atoms, for example,

an aliphatic hydrocarbon chain including straight chain, branched chain or cyclic form such as

[@V]
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msthyl, eithyl, a-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, teri-butyl, n-pentyl, 2-

methylpentyl, hexyl and cyclohexyl.

The term “lower alkyl” refers to a straight or branched hydrocarbon chain having from 1 to 4

carbon atoms.

The term “alkoxy” refers o -O-allyl, wherein “alkyl” refers to a straight or branched

hydrocarbon chain having from 1 to 4 carbon atoms.

The compounds of formula (I) can be used in forms of pharmaceutically acceptable salts
therzof and the pharmaceuiically acceptable salts include conventionally kdown acid addition

salts or alkali metal salts in the art.

Typical examples of formula (T) according o the present inveniion ace follows:
3-{3-[4-G-aminopropylamino)butylamine Jpropyl - 1H-quinazoline-2,4-dione;
3-(3-{4-[3-(2,4-dioxn-1,4-dihydro-2H-quinazolin-3-yl)propylamino ] butylamino } propyl)- 1 H-
quinazoline-2,4-dione;
M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-I1-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
gquinazolin-3-yl)propylamino]butyl }acetamide;
M-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yD)propyljJamino } butyl)-TT-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-y)propyljacetamide;
[3-(2,4-dicro-1,4-dihydro-2H-quinazolin-3-yD)piopyl]- (4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamine Jbutyl }carbamic acid ethyl ester;
II-[2-(2,4-dicio-1,4-dihydro-2H-quinazolin-3-yDpiopyl]-11-(4- {[3-(2,4-di0x0o-1,4-dihydro-2H-
quinazolin-3-yDpropyl]methylaming } butyl)acstamide;
3-14-[3-(2,4-dioxo-1,4-dibydro-2H-quinazolin-3-yDpropylaminoJbutyl} - 1H-quinazoline-2,4-
dione;

MN-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamine Jbutylaming} propyl)-4-
hydroxybenzamide;

2-13-[4-({M-[3-(2,4-d10x0-1,4-dihydro-2H-quinazolin-3 -yl propyl}-N-
benzyl}amino)butylamina]propyl }-1H-quinazoline-2,4-dione;
M-[2-(2,4-diox0-1,4-dibydro-2H-quinazolin-3-yl)propyl}-11-{4-[3-(2,4-dio%0o-1,4-dihydro-2H-
quinazolin-3 —yl)propylainino]bu_tyl} benzainide;
[3-(Z,4-dioxo-1,4-dihydro-2H-quinazolin-3-yhpropyl]- (4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]buiyl } carbamic acid tert-butyl ester;

M-[3-(7 ,4-di0:~:6- 1,4-dihydro-2H-quinazalin-3-yhpropyl]-11-{4-[3-(2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-ylpropylamino]butyl hinethansulfonamide;

4
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IT-(4-{benzyl-[3-(2,4-dicxo-1,4-dihydro-2H-quinazolin-3-yDpropyl]amine } butyl)-M-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]acetamide;, '
(4-{acetyl-[3-(2,4-di0x0-1,4-dihydro-2H-quinazolin-3-yD)propylJamine } butyl)-[3-(2,4-dioxo-
1,4-dihydro-2H-quinazolin-3-yl)propyl]carbamic acid ethyl ester;

-{[3-(4- T-[3-2,4-diozo-1,4-dihydro-2H-quinazolin-3-yDpropyl]-1T-benzylamine } butyl)-1-
benzylamino]propyl}-1H-quinazoline-2,4-dione;
[2-(2,4-dioo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4- {[3-(2, 4-digro-] ,4-dihydro-2H-
quinazolin-3-yDpropyl]ethoxycarbonylamino } butyl)carbamic acid ethyl ester;
(4-{tert-butoxycarbonyl-[3-(2,4-dicxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]ainine } butyl)-
[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yDpropyl jcarbamic acid ter(-butyl ester;
I1-{3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl]-1 1-(4- { [ 2-(2,4-dioxzo-1,4- dlhvcho 2H-
quinazolin-3-yDpropylJmethansulfonylamino }butyDmethansulfonamide;
N-[3-(acetyl-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropylamino]butyl}amino)propyl]-4-hydioxybenzamide;
MN-[3-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyllamino} butylamino)propyl]-4-hydroxybenzamide;
M-{3-[acetyl-(4-{acetyl-[3-(2,4-diozo-1,4-dihydro-2H-quinazolin-3-
yDpropyllaminoe }butylamino ] propyl }-4-hydroxybenzamide;
M-[4-(2,4-dioro-1,4-dihydro-2H-quinazolin-2-yDbutyl] -} 1-[3-(2,4-diox0-1,4 dlhymn TH-
quinazolin-3-y )1’1U1Jy1]df“6l8rﬂid€;
2-(2-{3-[2-(2,4- dlo.xo—1,4~dihydro-2I-I—quina:zolin-3-3/1.)r:t113flan1i110]propy]amino}ethyl)—lH-
quinazoline-2,4-dione;
3-(3-{3-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yDpropylamino Jpropylamine } propyl)- 1 H-
quinazoline-2,4-dione;
3-(3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino}-2-butenylaminoe } propyl)-
1H-quinazoline-2,4-dione;
(4-{tert-butovycarbonyl-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyljamine}butyl)- [3-(1-methyl-2,4-dioxo-1 ,4-dihydro-2H-quinazolin-3-

yDpropyl]carbamic acid teri-butyl ester;

I-methyl-3-(3-{4-[3-(1-methyl-2 4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propylanuno]butylajﬁino}propyl)—1I.-I~qui11azoline—2,4-dione;
3-(3-{4-[3-(1,3-dioxo-1,3-dihydro-isoindole-2 yl)plupylﬂm1110]b111y1mmnu}pmpyl) 1H-
quinazoline-2,4-dione;
3-(3-{2-[3-(2,4-diexo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]ethylamino } propyl)-1H-
quinazoline-2,4-dione;
[3-(2,4-diowo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4-{[3-(2,4-diox0o-1 ,4-dihydro-2H-

quinazolin-3-yDpropylJhexylamino fbuiylearbarmic acid {ert-butyl esier;



3-[3-(4-{M-[3-(2,4-dioxc-1,4-dihydro-2H-quinazolin-3-yi)propylj-IN-
hexylamino}butylamino)propyl]-1H-quinazoline-2,4-dione,
(4- {tert-butoxysarbonyl-[3-(1-hsxyl-2,4-dicxo-1,4-dihydro-2H-quinazolin-3-
yDpropyljamine } butyl)-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]carbamic acid teri-butyl ester
1-hezyl-3-(3-{4-[2-(1-hexyl-2 4-diozo-1,4-dibydro-2H-quinazolin-3-
yDpropylamino]butylamine } propyl)-1H-quinazoline-2,4-dione;
[3-(2,4-dioxz0-1,4-dihydro-2H-quinazolin-3 —yl)propyl]—(4~ 1[3-(2,4-digxo-1,4-dihydro-2H-
quinazolin-3-yl)propyljheptanoylamine fbuiyl)carbanic acid teri-butyl ester;
[3-(2,4-diovo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }heptanoic amide,
I1-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-21-{4-[3-(2,4-dioxo- 1,4-dihydro-2H-
quinazolin-?,-yl)propylamino]butyl}—2,2,2—t;i_';iﬂuoroacr:tamide;
I-[2-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propyl]-11- {4-{[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yDpropyl]-(2,2,2 tllﬂl101086Clyl)?ulllnt_:]].»m\'1} 2,2, 2-trifluoroacetamide;
IM-[3-(2,4-dioxo-1,4- d1h"d10 IH-quinazolin-3-yl)propyl]-L1- [4-{3-(2,4-diozo-1,4-dihydro-2H-
quinazolin-3-yDpropylamina]butyl }-2-methox yacetamide;
[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yDpropyl]-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl }carbamic acid benzyl ester;
I-[2-(2,4-dioxzo-1,4-dihydro-2H-quinazolin-3-y)propyl]-11- (4-[3-(2,4-dioxo-1,4-dikhydro-2H-
quinazolin-3-yDpropylamino]butyl}-4-meihylbenzenesulionamide;
M-[3-(2,4-dio¥0o-1,4-dihydro-2H-quinazolin-3-yD)propyl -2 1-(4- [ [3-(2,4-dioz0-1,4-dihydro-2H-
quinazolin-3-yl)propyl}-4-methylbenzenesul fonylamine } buiyl)-4-methylbenzenesulfonamide;
or
3-(3-{4-[3-(2,5-dioxo-pyrrolidine-1-yDpropylamino ]butylamine } propyl)-1H-quinazoline-2,4-

dione.

The compeund of formula (1) can be prepared by ihe reactions as described in the following
reaction schemes 1 to 11 Therefore, ii is another object of the present invention to provide such

preparation processes.

Hovwever, the following reaction schemes illusirate mosi general preparation processes of the
present invention. The processes for preparing ihe compound of formula (1) according io the
prezent invention are not limiied to the following illusirated rzaction schemes. The compound

of formula (1) can be prepared by various processes known in the arts.

Reaction scheme [



H
N—~CO,-Ak

@i T, HZM—L(c:b)—N) A——n-<cnz>—r.'nz
c—L [ Jp "

vy V)

H

— 05

O

(09)

CH }( J-—J—A N—<Cl-‘|2/LNP Rs

By reacting the benzoic acid derivative compound (IV) having an alkovycarbonylamino

substitvent at position 2 with amine corapound (V) in which A is suitably seleci

ed to form a

ring under the existence or the absence of solvent, a quinazoling 2,4-dicne derivative of

primary amine compound (IX) having a quinazoline 2,4-dione skeleion siruchure may be

obtained, wherein R4 and Rg are hydrogens.

Alternatively,

by incre

sing stoichiometric

amounts of the compound (IV), a quinazoline 2,4-dione derivative of compounds (I3) in which

P4 and Ps foria cycl

.l‘

ic quinazoling-2,4-dione with 1T aiom may be obiained.

Ping fusion

reaction under the absence of solvenls should be carried out ai a termperature sufficient to melt

two reactants.

In the above reaction scheme, A, £, m and p are the same as def

represent hydrogens, or when Pq and P together with M forr
QO HO .
C@N C-

moiety of = and All:

hydroxy, alkoxy or haIbgen.

represents alkyl. L reprasent

Reaction scheme Il

H
N\(O .
N
: T CH- \~N—L-—N—- CIIL MHy & = >
S N

R S

v (Vii)

(vip

aned above, Fy and R

aring, Py and P form a divalent

¢ a leaving group that is preferably

(1X)

By the reaciion of the compound (VI) with the compound (VIT) or (VIII) having Ry and R

substituents

suitably ir

itroduced inio tzrminal primary amine may be obiained, wherein ihe rea

qum zoline-2,4-dione derivative of the compound (I30) in which By and R

5 are

ction may be

carried out under the exisience of solvents, fusion reaciion may be carried out under the

absence of solvents or condensation reaction may be carried out, if X is hydroxy.

The condensation reaction may be carried out by using
EDC (1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide).

may be obtained by conversing

anhydride or acid chleride and then reaciing it with the compound (VI).

L

carboxyl group inio more reactive

DCC (dicyelohexyl carbodiimide) or

Alternatively, the compound (IX)

grovup such as acid

A9



In the above reaction schems, A, P4, Rs, £, m and p are the same as defined above, Bs 15 not H,

X represents hiydrory, halogen, alkoxy or -OFs, Fach of Y and V' is hydioxy, halogen, alloxy

or when Y and Y form a ring, Y and Y’ form -O-.
Reaction scheme II1
H
: :N\l/o \f
ﬂ/N ‘CH;)'N-L,A.—N——KCH,-\—NR Rs O: CHy VA —LoH, R
(0] “ H Jp H \ —Aﬂ A ] J ' F|2 \J ZAH 475
Rz p 3

1% W

By substituting at least one hydrogen of the compound of formula (IX) with Ry and/or Rs, a
quinazoling-2,4-dione derivative of the compound (I) may be obiained, whersin Py and B; are
suitably introduced into aroine posiiion, B is hydrogen, and at least one of By and Ry is not
hydrogen. In case of obtaining the compound in which Ry and Ry are ithe same substituents, Ry

and Rj substituenis can be iniroduced at once.

In case of obtaining the compound in which Py and P are differeni subsiitvenis, Py subsiitvent
can be first introduced inio the compound (IX) to obtain the quinazoline-2,4-dione derivative
of the componnd (1) that R, and R; are hydrogen, and then By subsiiluent can be introduced in
the presence of organic solvent and base. On ilie other hand, Ry subsiiluent can be frst
introduced into compounds (1) and then Ry subsiifueni can be intoduced into the Rj
substituted compound to obtain the quinazoline-2,4-dione derivaiive of the compound (1) in

which 7 and Py are suitably substituizd and By is hydrogen.

Also, after the desired subsiiivents are introdvced into the szcondary amine posiiion of the
compound (IX), the quinazaline-2,4-dione derivative of the compound (I), 1 which B is alkyl
nd the desired subsiituenis are iniroduced, can be oblained by allylaiion of position 1 in
quinazoline ring with an alkylaiing agent wnder the exisience of base or additional deprotection
subsequent to the allylation.  Alkyl halide, dialkyl sulfaie or alkyl sulfonaie can be used as
the above alkylating agent.

In the above reaction scheme, 4, Py, P, Ts, Pu, P

s, £, 1 and p are ihe same as defined above,
and P is oot H. More specific reaction conditions are described in the following Examples 1

to 42.

On the other hand, the compound of formula (1) according to the present inveniion prepared by
the above processes can be subjected to further isolaiion and purification by conventional post-

freatient methods or can be prepared as a corresponding, pharmaceuviically accepiable salt by



conventional methods. The salt, as generally known io skilled ariicans, should be
pharmaceutically acceptable and ool ifoxic.  Several calis can be wsed io produce the
compound of the present invention and a non-toxic, pharmaceutically acceplable sali thereof.

The 1:;1‘1@,1'_mar:euticzl,lly aceeplable salt of the compound according to the present invention
includes acid addition calis or allali metal salis.  Such acid addiiion salt may be, bui not
limited thereto, a salt with hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,
acetic acid, benzensulfonic acid, methanssulfonic acid, phosphoric acid, nitric acid, formic acid,
propionic acid, succinic acid, glucolic acid, lactic acid, malic acid, orotic acid, nicotinic acid,
adipic acid, tartaric acid, ciiric acid, ascorbic acid, maleic acid, benzoin acid, salicylic acid,
fumaric acid, carisylic acid o carboxylic acid, and such alkali meial sali may be, bul not

limited thereto, a salt of sodium, potassium, lithium, magnesium or calcium.

Additionally, the present invention provides a pharmaceutical composition which is useful for
preventing or tireating newiological brain dissases as aforementioned by combining the
quinazoline-2,4-dione derivative compound of formula (I) and ihe pharmaceutically acceptable

salt thereof with a phatmaceulically acceptable carrier.

The compound of 101'1'111.1]-:1 (D) according to the present invention is useful for treating a disease
cavsed by normal or abnormal degeneration of the neurological brain sysiem or proteciing the
nerve cells therefrom, as proven by the resulis of the following examples.

The present invention provides a pharmaceutical composition comprising ithe compound of
formula (I) or a pharmaceutically acceplable sali thereof as an aciive ingredient with a
pharmacentically acceptable carrier, for prevenling or trealing neurological brain system
disorder, degencrative ﬂ-,UlUlug]uctl brain discase or nervous sysiem dysfunction. More
specifically, a pharmaceuiical composiiion according 1o the present invention is ussful for
preventing or treating the disease which is selecied from neurological dysfunction, failing
memory, cerebrovasenlar insufficicacy, local brain injury, {ocal brain trauma, diffuse brain
trauma, spinal cord injury, cerebral ischemia, cerebral hemorrhage, ischemic stroke,
hemarrhagic stroke, dementia, cerebral infarction, embolic occlusion, thrombotic occlusion,
reperfusion following acute ischeimia, transient ischemic attack, perinatal hypoxic-ischemic
injury, cardiac arrest, intracranial hemorrhage, subarachnoid hemorrhage, cerebral aneurysm,

Willis aneurysm, acute infantile hemiplegia, whiplash, shal:en-infani syndrome, Alzheimer's

dizease, Pick's dicease, diffuse Lewy body diseass, progiessive supranuclear palsy (Steal-
Richardson syndrore), multi-system degeneration (Shy-Drager syndrome), chronic epileptic

conditions associated with neurodegeneration, motor neuron diseases, amyotrophic lateral
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sclerosis, primary lateral sclerosis, degenerative aiaxias, cortical basal degeneration, subacute
sclerosing panencephaiitis, Huntington's disease, Parkinson's diszase, synuclcinopathies,
primary progressive aphasia, spinal muscular atrophy and spinobulbar muscular atrophy
(Fennedy's dicease), multiple sclerosis, Tay-Sach's disease, spastic paraplegia, prion disease,

Creutzfeldi-Jakob «Jlsea'e epilepsy, plexopaihy or nﬂunpathv and for memory improvernent.

The pharmaceutical composition of the present invention can be prepared by combining a
compound of the present invention with a pharmacentically accepiable inaciive camier in the
form of solid or liquid and may be formulaied into an appropriaie pharmacevtically acceptable
form for administration.  The above formulation may be prepared in the form of immediate
izlease or custained release, which would be well lmown to a skilled artisan.  The
pharmaceutical composition may be formulaied into tableis, pills, granules, powders, capsules,
suspensions, syrups, elixirs, solutions, emulsions or injections for oral, iniravenous or
parenteral adrministration.  The pharmacentical composition may be formulated inio tablets,

sules, powders, microgranules, sterilized solutions or suspensions {or rectal adminisiration

or in the form of suppositories.

The above pharmaceutically accepiable carrier may include laciose, dexirose, sucrose, sorbitol,
mannitol, xylitol, erythuitol, malditol, starch, acacia gum, alginaie, gelaiin, calcium phosphate,
calcium silicate, cellulose, methyl-cellulose, microcrystalline cellulose, polyvinylpyrrolidone,

water, methylthydroxybenzoate, propyihydroxybenzoate, tale, magnesivim siearate or mineral

=

oils.  Additionally, the above pharmaceutically acceptable carrier may iaclude diluenis or
additives such as fillers, extenders, honding agents, welilng agents, disintegranis, surfactants,

etc.

The solid formulation for oral administration may be io the form of tablets, pills, powders,
granules, capsules, atc. and may include ai leasi one addiiive, for example, such as siarch,
caleinm carbonate, sucrose, lactose and gelaiin, or lubricanis such as magnesivm stearaie, tale,
etc.  The liquid forrmulation for oral adminisiration may be in the form of suspensions,
solutionz, emulsions, syrups, ets. and may include diluents such as waier and liquid paraffin,
wetting agents, sweefeners, aromatics or preservaiives.  The formulaiion for parenteral

admiuistration may be in the form of sterilized solutions, non-aqueous solvents, suspensions,

emulsions, lyophilizations or suppositories.  TTon-aqueous solvents and suspensions include

o

propylene glyeol, polyethivlene glycol, vegeiable oils such as olive oil, injectable esiers such as
ethyloleate, etc.  Wiizpsol, wacrogol, tween 61, cacao oil, lauryn oil, glycerogellaiin aud the

like as a carrier for suppositories may be used.

10
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The desirable dose of the compound of formula (I) or the pharmaceutically acceptable sali

thereof inclnded in the pharmaceutical composition of the present invention varies depending
on the condition, weight, age and gender of the subject, severity of the disease, drug form, and

- |

route and period of adminisiration, and may be chosen by those skilled in the ari. For
example, it 15 generally recommended to administer ai the amount ranging from 0.01 io 500
mg/kg, preferably, 0.1 to 100 mg/kg by weight/day of ithe compound of formula (I) or the
pharmaceutically acceptable sali thereof, but it is not limited to this scape. A single dose may

be administered or it may be divided into several times per day or week.

Additionally, the pharmaceutical composiiion of the present invention may nclude 0.001 to 50
weight %, preferably 0.1 to S0 weight % of the compound of formula (I) or the
pharmaceutically acceptable sali thersof, on the basis of total weight of the composition, but it

is not limited to this scope.

[ADVANTAGEOUS EFFECTS]
A quinazoline-2,4-dione derivative, a pharmaceutically acceptable sali thereof and a
composition cormprising the quinazoline-2,4-dione derivailve and the pharmaceuiically
aceeptable salt thereof according to the preseni invention have effects on suppression of cell
death in the brain, protection of nerve cells, anli-oxidation, anti-convulsion and relaxation of
blood vessels, and thus are useful for preventing or ireaiing the aforementioned various

diseases for example, stroke, Alzheimer’s disease and epilepsy as well as enhancing memory.

[BRIEF DESCRIFTION OF THE DEAWINGS ]
Figure 1 shows the anti-stioke e¢ffect of compound 3 in a middls cerebral artery occlusion
(MCAO) model.  The red eolor (stained) represenis the normal brain area and the white color
(unstained) represents the occlusion area. 100 mg/kg of compound 3 and 2000 mg/kg of
citicoline weie administered at 1 hour and right before inducing stroke (eight mice were used
in each experiment group).

Figure 2 shows an effect of

compound 3 on the suppression of oxidative stress induced by
NMDA of brain cells in mice. “MNormal control” is normal cells without any treatment, and

“negative control” is brain cells with treatment of 300 pM NMDA. 125 pg/mL and 250

pg/mL of compouad 3 weie adiministered (compounds-iveaied groups).  Marks of &, * and **
are mtended to show the significant difference of P<0.05, as compared with each

irzsponding control, in cases of carrying out AMOVA and Student-t test (¥; to compare
normal control with negative control; and * and **; to compare compounds-lreated groups with

negative control).
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[CONCPETE EMBODIMELITS FOP. CATLRYINIG OUT THE TIVEINTTION]
The present invention will be more specifically explained by reference to the following

examples, which are provided by way of illustration and are not intended as limiting.

Example 1

3-{3-[4-(G-aminopropylaraing)butylamino | propyl } - 1H-quinazoline-2,4-dione(Compound 1)

1) Preparation of ethyl 2-ethoxyearbonylamino benzoate:

Ethyl 2-amino benzoate (202, 0.12mol) was dissolved in 140mL xylene and ethyl
chloreformate (13.8mL, 0.15mol) was added thersto.  Afler reacting vnder reflux for 3 hours,
the solvent was removed by distillation under reduced pressure. 30 mL peiroleum sther was
added to the residue and cooled. The iitle compound of white solid (26g, 90.5%) was
obtained by gathering ‘rhr: fonmed solid through the filiration process and by concenlration and

crystallization of the filiered solution.

'H NMR(CDCl3) : 10.51(s,1H), 8.43(dd,1H), 8.01(dd,1H), 7.51(;,1H), 7.01(t,1H),
4.37(q,2H), 4.22(q,2H), 1.40(t,3H), 1.32(t,3H):;

2) Preparation of 3-{3-[4-(G-aminopropylamino)butylaming]propyl}-1H-quinazoline-2,4-
dione:

Ethyl = 2-ethowycarbonylamino  benzoate  (3.0g,  33.7mmol)  and  N,N’-bis-(3-

aminopropyl)butane-1,4-diamine (8.87g, 43.8mumol) were melled with heating,  After stirring -

for 4 hours at 125-135C, isopropylaleohol was added thereto and concentraied hydrachloric

acid was added to form solid.

The solid obtained by the {iltration process was dissolved in waier and neuiralized with sodium
hydroxide aqueons solution. Afier removal of water by distillation under reduced pressure,
silica gel eolunmn-chromatography of the remaining residue was performed to give the title

compound in oil form (5.0g, 43%).

'H HMIR(D20) : 7.48(dd,1H), 7.30(,1H), 6.830m,2H), 3.73(t2H), 2.59(,2H),
2.52(,2H), 2.46(t,6H), 1.66(m,2H), 1.56(m,2H), 1.37(m,4H);

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

(Process 1)

Sk



Ethyl  2-cthoxycarbonylamino  benzoale  (4.9g,  20.6mmol)  and  I117-bis-(3-
aminopropyl)butane-1,4-diarmine (2.1g, 10.3mmol) was melied with heating.  Afier stirring
for S hours at 125-125C, 25mL isopropylalonhol was added thereto o make a solid and dried

under reduced pressure after fliration to give the litle compound of whiie solid (3.3g, 64%).

'H NMR(CDCl3) : 8.05(d,2H), 7.62(:,2H), 7.22(.2H), 7.15(d,2H), 4.11(t4H),
2.62(m,8H), 1.94(m,4H), 1.55(s,4H);

(Process 2)

3-[4-(G-aminopropylamino)butylamine Jpropyl}-1H-quinazoline-2,4-dione(2.1g,  6.0mmiol)
and ethyl 2-cthoxycarbonylaming benzoate (1.6g, 6.6nmumol) was melted ai 125~135TC. After S
hours, 20mL i_sop1.‘01::5/18]@01101 was added thereto to make a solid and dried under reduced
pressure after filtration Lo give the title compound of white solid (2.2g, 74%) which is the same

as the comipound obtained by Process 1.

Example 3
Hydrochloride acid salt of 11-[3-(2,4-dioxo-1,4-dihydio-ZH-quinazolin-3-yDpropyl}-11- (4-[3-

(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl yaceiamide (Compound 3)

After 2-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-2-yl)propylamino |butylaming } propyl)-
1H-quinazoline-2,4-dione(3g, 6.1minol) was dissolved in 60wl pyriding, acetic anhydride
(0.7mL, 7.2mmol) was added thereto.  After 2 hours, pyridine was removed by disiillation
under reduced pressure.  Dichloromethane and water were added to the remaining residue,
and ecach layer was separated in the solution after the formed solid was removed by the
filtration process. Concentrated hydrochloric acid was added to the aqueous laver, and pH was

adjusted to 2-3.  Afier removal of water by disiillation uinder reduced pressure, silica gel

colurnn-chiom a‘roglaphy of the remaining residue was performed io give ihe title compound

(1.1g, 32%).

'"H NMR(MeOD) : 7.97(m,2H), 7.61(m,2H), 7.17(m,4H), 4.14(m,2H), 4.02(m,2H),
3.47(m,4H), 3.07(m,4H), 2.12(m,5H), 1.96(m;2H), 1.73(m,4H);

By treating compound 1.0g of ths above Example 2 with ion exchange resin, compound in base
form, M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-2-yD)propyl]-11- {4-[3-(2,4-dioxo-1,4-
dibydro-2H-quinazolin-3-yl)propylaminc]butyl} aceiamide (0.65g) was obtained.

'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(n,4H);
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Example 4

M-(4-{acetyl-[3-(2,4-diox0- 1, 4-dihydro-2H-quinazolin-3-yl)propylJaming ) butyl)-11-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]acetamide (Compound 4)

After 3-(3-{4-[3 -(2,4~—dibx0- 1,4-dihydro-2H-quinazolin-3-y)propylamino jbutylamino } propyl)-
1H-quinazoline-2,4-dione (2g, 4.1mmol) was dissolved in 50mL pyricﬁne; acetic anhydride
(1.0mL, 10.2minol) Was added. After 2 hours, pyridine was removed by distillation under
reduced pressure, and silica gel column-chromatography of the 1'emailﬁng residue was

performed to give the iitle compound (2.1g, 90%).

'H MMPR(DMSO-dg) : 1‘1.40(5,21-1)‘, 7.91(m,2H), 7.63(m,2H), 7.17(m,4H),
3.86(m,4H), 3.27(m,0H), 1.95(m,6H), 1.80(m,4H), 1.43(m,4H),

Example 5

Hydrochlorie acid salt of [2-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y)propyl}- {4-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yDpropylamina Jbutyl }carbamic acid ethyl ester
(Compound 5)

3-(3-{4-[3-(2,4-dox0-1,4-dihydro-2H-quinazolin-3-vl)propylamino ] butylamine } propyl)-1H-
quinazoline-2,4-dione(2g, 4.1mmol) was dissolved in 20mL hexamethylphosphoramide with
heating, cooled and ethyl chloroformate (0.4ml, 4. 1mumol) was added iheieto.  After 2 hours,
silica gel column-chromaiography of the reaction mixiure was performed 0 give the title

comnpound of yellow solid (0.48g, 20%)

'H MMR(MeODy) : 8.00(,2H), 7.63(q,2H), 7.21(g,2H), 7.14(m,2H), 4.15(;,2H),
4.09(q,2H), 4.02(t,2H), 3.36(m,4H), 3.05(m,4H), 2.10(m,2H), 1.95(m,2H),
1.71(1,4H), 1.21(bs,3H);

Example 6

M-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propyl]-21-(4-{ [3-(2,4-dioio- 1,4-dihydro-2H-
quinazalin-3-yDpropyljmethylamino }butyDacetamide (Compound 6) .
Hydrochloride acid salt of M-[3-(2,4-dioro-1,4-dihydio-2H-quinazolin-3-yi)propyl]-M-{4-[3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropylainine Jbutyl Y acetamide  (2g, 3.5mmol) was
dissolved in 20mL dichloromethane and 10ml meihanol.  Triethylamine (0.45g, 4.5mmol)
and paraformaldzhyde (0.14g, 4.5mmol) was added ihereto and stirred for 2 howrs at room
temperature.  After conceniration of the solvent, 40mL methanol and sodium borchydride
(0.76g, 20.2immal) war added thereio and stirred for 15 hours. Afier removal of methanol by

distillation under reduced pressure, silica gel columu-chromaiography of the remaining residue

was perfonmed io give the title compound of while solid (1.2g, 62%).

'H NMR(MeOD) : 7.98(m,2H), 7.60(m,2H), 7.19(w,2H), 7.11(m,2H), 4.02(m,4H),
3.46-3.36(m,4H), 2.69-2.52(m,4H), 2.41,2.34(s,3H), 2.10(d,3H), 1.928-1.90(m,4H),
1.63-1.51(m,4H);



Example 7
3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino Jbutyl } - 1 H-quinazcline-2,4-
dione (Compound 7)

Ethyl 2-ethoxycarbonylamine benzoate (7g, 29.Smmol) and W-(3-aminopropylbutane-1,4-
diamine 2.1g (14.8mmol) were melted at 1407, Afier 3 hours, 50mL isopropylaleohol was
added thersio for solid formation, filtered and dried under reduced pressure.  The title

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

'H HMMP(DOMSEO-dy) 0 7.91(m,2H), 7.63(m,2H), 7.18(m,41), 3.90(m,4H),
2.50(m,4H), -1.6%(m,2H), 1.58(m,2H), 1.39(m,2H); ‘

Example 8
Dihydrochloric  acid  salt  of  N-(3-{4-[3-(2,4-dioro-1,4-dihydro-2H-quinazolin-3-

yDpropylaminoJbutylamine} propyl)-4-hydroxybenzamide (Compound 8)

4-hydrorybenzoic  acid(1.13g, 2.2mmol), 1-hydroxybenzoiriazole(1.27g, 9.4mmol), 1,3-
dicy«:lohfr.:-:yl;:arbodiimide (1.94g, 9%.4mmol) and MM-diisopropylethylamine (1.64mL,
9.4mmol) ware added in 20mL dimethylsulfoxide and stirred for 15 minutes.  3-{3-[4-(3-
aminopropylamine)butylamino | propyl}-1H-quinazoline-2,4-dione (2.18g, 6.3mmol) dissolved
in dimethylsulfoxide 10inL was added therclo and stirred al 50 C with heating.  After $ hours,
dimethylsulforide was removed, the remaining solution was dissolved it msthancl with
concentrated hydrochloric acid.  After the removal of meihanol, silica gel column-
chromatography of the remaining residue was performed o give the iille compound of white

solid (1.6g, 47%).

'H NMR(D;0) @ 7.91(d,1H), 7.74(t,1H), 7.63(d,2F), 7.33¢t,1H), 7.16(d,1H),
6.27(d,2H), 4.07(L2), 2.53(,25), 3.20(m,35D), 2.11(m,45D), 1.91(s,4H):

Example 9
3-3-[4-({M-[2-(2,4-d10x20-1,4-dihydro-2H-quinazolin-2-yl)propyl]-N-

benzyl}amino)butylamino]propyl} - 1H-quinazeoline-2,4-dione (Compound 9)

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

1 ( y 1 yl)prop
quinazoline-2,4-dione(2g, 4.1mmol) was dissolved in 60mL tetrahydrofuran and sodium
hydroxide (0.3g, 8.1mol) aquaous solution 60mL and was cooled.  Benzyl bromide (0.43mL,

4.linmol) was added dropwise thereto.  Afier 15 hours, formed solids were filiered and the

AN



filtrale was distilled under reduced pressure.  Silica gel column-chromatography of the

remaining residue was performed to give the title compound of white solid (0.28g, 12%).

'H FIMP(CDCE) ¢ 7.91(dd,2H), 7.480m,4H), 7.29-7.04(m,7H), 4.13(;,2H),

3.92(t,2H), 3.57(s,2H), 3.03¢,2H), 2.04(,2H), 2.510m,4H), 2.300w,2H),
2.00(m,2H), 1.78(m,2HH), 1.63(m,2H); '

Example 10
Hydrochloric acid salt of NM-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yhpropyl]-M- [4-[3-

(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl} benzamide (Compound 10)

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

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

‘H FIME(DMECedg) 0 7.94-7.834 (1, 2H), 7.65(m,2H), 7.32(m,2H), 7.22-7.01(m,7H),
3.96-3.72(m,4H), 3.42-3.16(m,4H), 2.89-2.64(m,4H), 1.95-1.22(m,4H),
1.62-1.34(m,4H),

Example 11

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y) propyl]-{4-[3-(2,4-dioxo- 1,4-dihy dro-2H-
quinazolin-3-y)propylamine Joutyl} carbamic acid tert-butyl es‘tel‘(Cmnp'ound 11)
3-(3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino Jbutylamine } propyl)- 1 H-
quinazoling-2,4-dione (2g, 4.1mimol) was dissolved in pyridine 20ml and then cooled. 0.93g di-
teit-butyl dicarbonate (4.3nunol) was added ihereto. Afier 3 hours, pyridine was removed
under reduced pressure, and silica gel column chromatography was performed o give ihe title

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

H TTAP QW00 7.99(w,2H), 7.60(m,2H), 7.22-7.09(m,4H), 4.04(m,4H),
3.25(t,4H), 2.59(m,4H), 1.90(m,4H), 1.60-1.48(m,4H), 1.40(s,9H);

Example 12
Hydrochloric acid sali of 11-[3-(2,4-diovo-1,4-dihydro-2H-quinazolin-3-yD)propyl]-1- [4-[3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamine Jbutyl }methansulfonamide

(Compound 12)

3-(3-{4-[5-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butylamino } propy!)- 1 H-

quinazoline-2,4-dione(2g, 4.1mmol) was dissolved in heramethylphosphoramide 10mL with
> o J l 1

heating. Dichloromethane 30ml was added thereto and cooled, and then methansulfonyl

chloride (0.5g, 4.3mumol) was added thereto.  After 2 howrs, dichloromeathans was removed
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under reduced pressure and silica gel column-chromaiography of the remaining residue was

performed to give the iiile compound of white solid (0.67g, 27%).

'H MMP(DMSO-dg) @ 7.93(m,2H), 7.64(m,2H), 7.20(m,4H), 3.97(i,2H), 3.91(,2H)
3.17(m,4H), 2.90(s,3H), 2.89(m,4H), 1.97(:,2H), 1.85m,210), 1.61(s,4H);

Example 13 .
M-(4- {banzyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-2-y)propyl Jamino } butyl)-17-[3-(2,4-

dioxo-1,4-dihydro-2H-quinazolin-3-ypropyl]acetamide (Compound 13)

3-2-[4-({M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yD)propyl]-N-

benzyl}amino)buiylaminopropyl-1H-quinazoline-2,4-dione (0.22g, 0.48mmol) was dissolved
in SmL dichloromethane. Triethylarine (0.13ml, 0.96mmol) and acetic anhydride (0.06mL,
0.58mmol) were addsd thereto and stirred for 1 bour.  The organic layer was sepacatzd by
addition of water and dried with magnesium sulfale.  Afier {iltraiion and concentration, silica
gel column-chromatography of the remaining vesidue was performed (o give the tiile

compound of oil form (0.12g, 40%).

'H NMR(MeOD) : 7.96(1,2H), 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(m,2H), 3.29(m,2H), 2.54(m,4H), 2.09,2.04(s,3H),
1.98-1.85(m,4H), 1.63-1.49(m,4H);

Example 14
(4-{acetyl-[2-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-y1)propyljamine } 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-diox0-1,4-dihydro-2H-quinazolin-
3-yDpropyl]-M-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yDpropylamino]butyl}acetamide 3g (5.3ramol) and eihyl chloroformate 0.6mL(&.3mmol) were
used, instead of 3-(3-4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yhpropylaraino]butylaminopropyl)-1H-quinazoline-2,4-dione  and  acetic anhydride.  The
same procedure of the above Example 4 was performed (o give ihe lile compound of white

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

'H MMR(CDCly) : 10.40(d,2H), £.06(m,21L), 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-M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl] -2 -benzylarino } butyl)-N-

benzylamino]propyl-1H-quinazoline-2,4-dione (Compound 15)
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In the above Exaraple 9, the tiile compound (0.4g, 15%) was obiained by filtering whitz solids

formed by reaction of 15 hours.

' TAR(DME0-dg) : 7.88(d,2H), 7.61(52H), 7.27-7.13(m, 14H), 3.28(,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-yDpropyl]-(4- ([3-(2,4-dioro-1,4-dihydro-2H-
quinazolin-3-yhpropyl]ethoxycarbonylaning hutyl)carbamic acid ethyl ester (Compound 16)
3-(3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-y)propylamino [butylamino } propyl)-1H-
quinazoline-2,4-dione(2g, 4.1mmol) was dissolved in 40mL pyridine and ethyl chloroformate
(0.46mL, 4.9mmol) was added thereto.  After 2 hours, pyridine was removed under reduced
presswre and dichloromethane and waier was added io the remaining residue.  After sach layer
was separated, dichloromethane was removed and silica gel column-cliromatography of the

remaining residue was performed to give the title compound of yzliow solid (0.61g, 24%).

'H MMP(CDCL) @ 2.09(d 2H), 7.52(L,2H), 7.20(4,2H), 7.12(d,2H), 4.09(¢:n,CH),
3.35-3.25(m,8H), 1.96(m,4H), 1.52(s,4H), 1.21(t,6H);

Example 17

(4~ {tert-butoxycarbonyl-[3-(2,4-dioro-1,4-dihydro-2H-quinazolin-3-yl)propylJamino } butyl)-
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropylcarbamic anid teri-buiyl ester

(Compound 17)

In the above Example 11, the title compound of white solid (0.3g, 11%) was obtained by taking
another fraction of silica gel column-chromatography.

'H MMP(CDCL) : 10.08(bs,2H), 2.09(d,2H), 7.56(L2H), 7.15(L2H), 7.15(d. 28D,
4.05(m,4H), 3.30-2.20(u1,8H), 1.94(;,4H), 1.51(s,4H), 1.42(s,18E);

Example 18
M-[3-(2,4-dioxo-1 ,4-dihydro—ZI—I—qUina.zolin—3-yl)propyl]-N-(4— [2-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propyllmethansulfonylamino} butyl)imethansulfonamide (Compound 18)

- 5y -

In the above Exampl: 12, the tiile compound of white solid (0.24g, 9.1%) was obiained by

taking anather fraction of silica gel columa-chromatography.

'H NMR(DMSO-dg) : 11.36(s,2H), 7.90(d,2H), 7.62(t,2H), 7.16(m,4H), 3.90(,4H),
3.21-3.13(m,CH), 2.83(5,6H), 1.34(m,4H), 1.56(s,4H);

Example 19

18



M-[3-(acetyl- {4-[2-(2,4-diox0-1,4-dihydro-21-quinazolin-3-
yDpropylaminojbutyl}amine)propyl}-4-hydroxybenzamide (Compound 19)
M-(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 pyvidine and acetic anhydride
(0.4mL, 4.07mmol) was addzd thereto.  After 2 howrs, pyridine was removed by distillation
under reduced pressure and dichloromethane and waier were added thereto. The organic
layer was separated and removed.  After conceniration 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%).

'H MMR(MeOD) : 8.00(d,1H), 7.70(d,2H), 7.63(t,1H), 7.21(;,1H), 7.16(d,1H),
6.80(d,2H), 4.09(t2H), 3.39(m,6H), 2.77(m,4H), 2.12,2.09(s,3H), 1.99-1. 82(m,4H),
1.59(m,4H);

Example 20 -
N-[3-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yDpropylJamino }butylamino)propyl]-4-hydroxybenzamide (Compound 20)

In the above Exaraple 19, the iitle compound of oil form (0.06g, 4.0%) was obtained by taking
another {raction of silica gel column-chromatograpby and trealing the fraciion with CG-50 ion

exchange resin.

'H NMR(MeOD) : 7.99(m,1H), 7.70(d,2H), 7.63(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,2H), 1.97-1.90(m4ID), 1 64(m,4H);

Example 21

M- (3-[acetyl-(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yhpropyl]amine }butylamino]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 fraciion of silica gel columu-chromatography.

'H NMR(MeOD) : 7.98(t,1H), 7.70(dd,2H), 7.60(m,1H), 7.15(w,2H), 6.80(dd,2H),
3.99(m,2H), 2.42-3.30(m,10H), 2.09(t,3H), 2.07(1,3H), 1.92-1.78(m,4H),

1.55(m,4H);

Example 22
M-[4-(2,4-dio0-1,4-dihydro-2H-quinazolin-3-yl)butyl]-M-[3-(2,4-diox0-1,4-dihydro-2H-

quinazolin-3-yDpropyl]acetamide (Compound 22)
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In the above xample 4, 3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-
yl)propylamino]butyl}-1IJ—ql.xinazoline-Z,4-dio11é (1g, 2.3mumol) was used instead of 3-(3-4-[3-
(2,4-d1ox0-1,4-dihydro-2H-quinazolin-3-yl)propylamino | butylaminopropyl)- 1]?1—quinazohne-

2,4-dione.  The same 151'00@:1Uf6 of the above Example 4 was performed to give the title

compound of white solid (0.89g, §1%) in the mix-solvent of pycidine and dichloromethane.

'H NMRMeQLY) - 7.98(h1,2H), 7.60(m,2H), 7.16(m,4H), 4.02(m,4H), 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-ylethylamino Jpropylamino }ethyl)-1H-

quinazoline-2,4-dione (Compound 23)

In the above Exampic 7, MM-bis(Z-aminoethyl)-1,3-propanediamaine 2.4g (14.2mmol) was
used instead of N-(G-aminopropyl)bulane-1,4-diamine. The same proceduce of the above

Exaraple 7 was perfornied to give ihe title compound of yellow salid (3.7g, 55%).

'H MMP(DMEO-de) : 7.88(4,2H), 7.59(L2H), 7.14(m,dH), 3.92(L4H), 2.65(L4H),
2.47(m,4H), 1.43(m,2H);

Example 24
2-(3-{3-[3-(2,4-diox0-1,4-dihydrc-2H-quinazolin-3-yhpropylamino Jpropylamine } propyl)-1H-

quinazoline-2,4-dione (Compound 24)

In the above Exzample 7, MT-bis(G-aminopropyl)-1,3-propanediamins 2.0g (14.2mmol) was
used instead of N-(C-aminopropylbutane-1,4-diamine. The same procedure of the above

Examaplz 7 was parformed 1o give the title compound of white solid (2.9g, 41%).

'H HNMR(DMSGO-ds) 7.91(d,2H), 7.62(1,2H), 7.17(m,4H), 3.92(1,4H), 2.49(i,3H),
1.70(m,4H), 1.49(m,2H); :

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

In the above Example 7, N,N'-bis(3-aminopropyl)-2-buiene-1,4-diamine 2.96g(14.8mmol) was

used instead of N-(3-aminopropyl)butane-1,4-diamine. The same procedire of the above

Example 7 was performed io give ihe iitle compound of white solid (4.5g, 62%).

'H NMR(DMSO-dg) : 7.91(d,2H), 7.62(1,2H), 7.17(m,4H), 5.51(s,2H), 3.91(L,4H),
3.06(s,4H), 2.47(m,4H), 1.68(m,4H);
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Example 26
(4-{tert-tutoxycarbonyl-[3-(1-methyl-2,4-dioxo-1,4-dikydro-2H-quinazolin-3-
yDpropyl]amino}butyl)-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-

yDpropyl]earbamic acid 1_'61'Ft—butyl ester (Compound 26)

(4-{tert-butoxyecarbony!-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylJamino } butyl)-
[2-(2,4-dioxo-1,4-dihydio-2H-quinazolin-3-yDpropyljcarbamic  acid  tert-butyl  ester(2g,
2.9mrmmol) was dissolved in 10mL {etrahydrofuran and 10l dichloromethane and cooled.
Sodium hydride (0.2g, 3.3mmol) and methyl iodide (0.6ral, 9.6ramol) were added thereto and
stred for 2 hours. Afier the solvent was concentraied vuder redvesd pressure, silica gel
- 2. P P PRSI P (‘ ey i T | -~ . AV . b - s o g o P B
column-chromatograply of ths ramaining residue was performed o give the tille compound of

oil form (1.9g, 91%).

'H WMR(CIDCL) - 8.21(d,2H), 7.66(t,2H), 7.24(42H), 7.18(d,2H), 4.09(t4H),
3.59(5,6H), 3.26-3.19(m,8H), 1.91(m,4H), 1.48(s,4H), 1.40(s,18H);

Example 27
Dihydrochloric  acid  salt  of  1-methyl-3-(3-{4-[3-(1-methyl-2,4-diovo-1,4-dihydro-2H-

quinazolin-3-ypropylamino]butylamine } propyl)-1H-quinazoline-2,4-dione (Corapound 27)

(4-{tert-butoxycarbonyl-{3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yhpropyljamino }butyl)-[3-(1-inmethyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]carbamic acid teri-butyl estei(1.8g, 2.5mmol) was dissolved in 20mL methanol,
concentrated  hydrochloric acid was added ihereio and siimred.  Afier methanol was

concentrated, ihe title compound of white solid (1.3g, 83%) was obtained by crystallizaiion.

'H NMR(D-0) : 7.81(d,2H), 7.71(i,2H), 7.25(t,2H), 7.19(d,2H), 4.04(t,4H),
3.34(s,6H), 3.13(m,8H), 2.10(m,4H), 1.89(s,4H);

Example 28
Dihydrochloric acid salt of 2-(3-{4-[3-(1,3-diox0-1,2-dihydro-isoindole-2-

yDpropylamine]butylamine } propyl)-1H-quinazoline-2,4-dione (Compound 28)

3-{3-[4-(3-aminopropylamino)butylamino | propyl } - 1 H-quinazoline-2,4-dione(1.06g, 3.1mmol)
and diethyl phthalaie (0.68g, 3.1mmumol) was heaied and sticred at 125~130°C.  After 3 hours,
25mL isopropyle-,lcohd and concentrated hydrochloric acid were added thereto for forming a
solid.  Gilica gzl column-clvomatography of the solid obtained by fliration was performad to

give the title compound of white solid (0.25g, 15%).
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'H NMR(D;0) : 7.77(d,1H), 7.71(m,dH), 7.61(m,1H), 7.19(t,1H), 6.99(d, 1),
3.98(1,2H), 3.71(t2H), 3.10(m,3H), 2.06(m,4H), 1.81(s,4H);

Example 29
Dihydrochloric  acid  salt  of  3-(3-{2-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-

yDpropylamino]ethylamino} propyl)-1H-quinazoline-2,4-dione (Compound 29)

In the above Example 7, TLIT-bis(3-aminopropyl)=thylenediamine (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 forin a solid and conceniraied 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(t4H),
3.48(s,4H), 3.21(,4H), 2.12(m,4H);

Example 30
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yD)propyl]-(4-{[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylhexylamino} butyl)carbamic acid ieri-butyl esier (Compound 30)
(3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y)piopyl]- {4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamino]butyl}carbamic acid ieri-buiyl esier 2g, 3.4mmol) was dissolved
i 40wl tetrahydrofuran.  Sodium hydride (0.15g, 6.7mmol) and 1-bromohexane (0.67g,
4.0mmol) were added thereto and siirred under reflux.  The solveni was concenirated under

reduced pressure, and silica gel column-chromatography of the remaining residue was

performed io give the tiile compound of white solid (0.52g, 23%).

'H NMR(MeOD) : 7.99(m,2H), 7.61(m,2H), 7.20(n,2H), 7.12(dd 25), 4.04(m,4H),
3.26(m,4H), 2.74(m,6H), 1.93(w,4H), 1.54m,6H), 1.40(s,9H), 1.29(s,6H),
0.88(t,3H);

Example 31
Dihydrochlorie acid salt of 3-[3-(4-{MN-[3-(2,4-dioz0-1,4-dihydro-2H-quinazolin-3-y})propyl]-

M-hexylamino Y butylamine)propyl]-1H-c uinazoline-2,4-dione (Compound 31
J J ) X It } 1 p

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4- {[3-(2,4-dioxo-1 JA4-dihydro-2H-
quinazolin-3-yl)piopyllhe:ylaming} butyl)carbamic acid teri-buiyl esier 0.4dg (0.6mmol) was

deprotected by the same procedure of the abave Example 27 and separaled by chromatography

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




'H NMP(MeOD) : 7.97(w,2H), 7.60(m,2H), 7.20(ma,2H), 7.11(,2H), 4.13(L28),
4.04(t,2H), 3.04(m,4H), 2.75(5,2H), 2.67(m,4H), 2.10(m,2H), 1.91(m2H),
1.79(m,210), 1.70(m,2H), 1.55(w,2H), 1.30(m,61), 0.88(;,3H);

Example 32
(4-{tert-butoxyearbonyl-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]amino } butyl)-[3-(1-hexyl-2,4-dioxo-1 ,4-dihyd1'0-21{—qL1111azoii11-3 -

yDpropyljcarbamic acid tert-butyl ester (Compound 32)

(4-{tert-butoxycarbonyl-[2-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propyl Jamine } butyl)-

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyljcarbamic  acid  ter-butyl ester (3g,

4.3mmol) was dissolved in 120mL aceionitrile.  Polassium carbonate (3.45g, 25.0mrmol) and
1-bromohexane (2.5g, 21.1mmal) were added ihereto and siireed 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 ihe tile compound of colorless oil fori (3.7g,

99%).

'H NMR(CDCL) @ 8.13(d,2H), 7.57(,2H), 7.14(,2H), 7.09(d.2H), 4.01(r,0H),
3.13(m,8H), 1.04(a,4H), 1.64(m,4H), 1.36(s,18H), 1.41-1.25(m,16H), 0.82(L6H);

Example 33
Dihydrochloric acid salt of 1-hexyl-3-(3-{4-[3-(1-hevyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-

3-yDpropylamino}butylamine } propyl)-1H-quinazoline-2,4-dione (Compound 33)

(4-{tert-tutoxycarboinyl-[3-(1-hexyl-2,4-dioro-1,4-dihydro-2H-quinazolin-3-
yhpropyl]amino} butyl)-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]carbamic acid tert-tutyl ester (2g, 2.3mmol) was de-protected by the same procedurs
as the above Example 27 and crystallized in ethanol lo give the tiile compound of white solid

(1.07g, 63%).

HMMP(MeOD) : 8.15(d,2H), 7.78(m,2H), 7.43(d,2H), 7.30(:2H), 4.17(n,8H),
3.09(,2H), 2.12(m4H), 1.84(s,4H), 1.72(m,dH), 1.45-1.35(m,12H), 0.91(,6H);

Example 34
[2-(2,4-dioz0-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4-{[3-(2,4-dicro-1,4-dihydro-2H-

quinazolin-2-yDpropyljheptanoylamine fbutyl)earbaraic acid teci-buiyl ester (Compound 34)

[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]- (4-[3-(2,4-dioxo- 1,4-dihydro-2H-
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quinazolin-3-yl)propylamino]butyl }carbamic acid tert-butyl ester (0.4g, 0.7mumol) was reacted
with hevatanoic anhydride (0.2g, 0.8ramol) 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 NMP(CDCL) : 2.10(m,2H), 7.58(u,2H), 7.26-7.10(m,4H), 4.08(m, 4L,
3.49-3.23(m,8H), 2.28(1,2H), 1.95(m,4H), 1.66-1.50(1,6H), 1.43(d,9H), 1.27(m,6H),
0.87(m,3H); ' '

Example 35
Hydrochloric acid salt of [3-(2,4-dioxo-1,4-dihydio-2H-quinazolin-3-yl)propyl}-{4-[3-(2,4-

dioxa-1,4-dihydio-2H-quinazolin-3-yl)propylamino Jouiyl } heptanoic amide (Compound JS)

Using  [3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y)propyl]-(4- {[3-(2,4-dioxo-1,4-diiydro-

2H-quinazolin-3-yDpropyllheptanoylamino }butyl)carbamic  acid  tert-butyl  ester (O.?)Gg,'

0.5munol), the title compound of white solid (0.2g, 61%) was obiained by the same procedure

as the above Example 31.

1 FIMP(MeOD) = £.01(m,2H), 7.63(m,2H), 7.22-7.13(m,4H), 4.14(;,2H),
4.05(m,2H), 3.45(m,4H), 3.02(m,4H), 2.25(m,2H), 2.10-1.95(m,4H),

1.76-1.55(m,6H), 1.27(m,6H), 0.87(m,3H);
L)Caﬂ’lj]l(f 20

Hydvochloric acid salt of I‘-I-[B-(Z,A‘!-dioxo-l,4»-(1ihydro-ZI-I—quinazolin—B-yl)propyl]—l‘-?- [4-[3-
(2,4-dioxo-1,4-dilydro-2H-quinazolin-3-y)propylaminobuiyl }-2,2,2-trifluoroaceiamide
(Compound 36)

In the above Example 3, trifluorcacetic anhydride 1.5g (7.3mmol) was used insicad of acetic
L' 0

anhydride, and the title compound of yellow solid (0.6g, 15.8%) was oblained by the same

procedure as the above Example 3.

'H NMR(MeCD) : 8.00(m,2H), 7.63(m,2H), 7.25-7.13(mn,4H), 4.14(m,2H),
4.06(m,2H), 3.54(m,4H), 3.01(m,4H), 2.07(m,4H), 1.74(m,4H);

Example 37
M-[3-(2,4-diova-1,4-dihydio-2H-quinazolin-3-yDpropyl]-M-{4-[[3-(2,4-dioo-1,4-dihydro-2H-
quinazolin-3-yl)propyl]-(2,2,2-trifluoroacetylamino]butyl }-2,2,2-irifluoroacetamide

(Compound 37)

The title compound of white solid (1.1g, 26.4%) was obtained by iaking another fraction of

silica gel colwmn-chromatography and solid formed in ihe above Example 36.
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'H NMMR(MeOD) @ £.01(m,2H), 7.62(m,21), 7.23-7.12(m,4H), 4.03(1,4H),
3.50(m,8H), 2.01(m,4H), 1.65(m,4H);

Example 38

Hydrochloric acid salt of MN-[2-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyl]-11- {4-[3-
(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino Jbuiyl } -2-methoxyacetamide
(Compound 38)

Starting material of above Example 5 0.5g (1.0mmol) and methoxyacetyl chloride (0.12g,
I.Immol) instead of ethyl chloroformate were used.  The same procedure of the above

Example & was parformed to give the tiile compound of whiie solid (0.1g, 16.4%).

'H HMEP(MeOL) : 8.000m,2IT), 7.63(m,2H), 7.23-7.12(n,4H), 4.14(m,4H),
4.05(m,2H), 2.48-2.32(m,7H), 3.01(m,4H), 2.12-2.01(m,4H), 1.70(m,4H);

Example 39
Hydrochloric acid salt of [3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yD)propyl]- [4-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamine]butyl}carbamic  acid  benzyl  ester

(Compound 39)

Benzyl chloroformats 1.05g (6.1mmol) instead of aceiic 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), 7.33-7.19(m,7H), 7.13(,2H),
5.08(s,2H), 4.13(;,2H), 4.00(m,2H), 3.41(m,4H), 3.00-2.92(11,4H), 2.06(m,21),
1.96(m,2H), 1.69(bs,4H);

Example 40
PI-[3-(2,4-dioro-1,4-dihydro-2H-quinazolin-3-yDpropyl]-ti- {(4-[3-(2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-yhpropylamino]butyl}-4-methylbenzenesulfonamide (Compound 40)

Instzad of methansulfonyl chloide of the above Example 12, p-toluenesulfonyl chloride 1.4g
(7.2mmol) was used. The same procedure of above Example 12 was peiformed in methanol
and then CG-50 ion exchange resin was trealed (o give the itle compound of white solid (0.3g,

8%).
'H NMR(MeOD) : 7.95(d,2H), 7.66(d,2H), 7.58(m,2H), 7.33(d,2H),

7.18-7.02(im,4H), 4.02(ra,4H), 3.23(,2H), 3.15(,2H), 2.55(q.4H), 2.39(s,3H),
1.89(m,4H), 1.63(m,2F), 1.52(m,2H);
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Example 41
M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl]-11-(4- [ [3-(2,4-diox0-1 4-dihydro-2H-
quinazolin-3-yl)propyl]-4-meihylbenzenesulfonylaming  butyl)-4-meihylbenzenssulfonamide

(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),
7070, AH), 3.86(L4H), 3.08(um,3H), 2.35(s,6H), 1.75(m,dH), 1.42(s,4H);

Example 42

Dihydrochlorie acid salt of 3-(3-{4-[3-(2,5-dioxo-pyiralidine-1-

yDp 1ﬁpylammo]buty]ammo propyl)-1H-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 disthyl phthalaie was used.  The sams proceduie of the above

Example 28 was perforioed to give the title compound of yellow solid (0.23g, 11%).

'H NMR(MeOD) : 8.05(d,1H), 7.67(m,1H), 7.25(i,1H), 7.20(d,1H), 4.16(,2H),
3.61(t,2H), 3.07(11],8I-Ij, 2.72(s,4H), 2.12(m,2H), 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
preszut inveation has excellent effects as a newro-protecting ageni, by the following Examples

using the compounds prepared by the above Examples.

The following Experimental Exaraples ave set forih to aid in the understanding of the invention,

and should not be construed {0 Jimit in any way the invention set forth in the claims which

follow thereaficr.

<Bzperimental Ewxample 1> Experimeni of anti-siroke effect in middle cerebral artery

ocelusion (MCAO) model
Male rats of SD species with 290-200g of hody weight were used as laboratory apimals, and 8
ratc were used in each experiment group. The eperation was performad by using (he method of

Magacawa et al. (Mlagasawa, H. and Gogure, ¥ 1989, Stroke, 20: 1037-1043).

The rats were anesthetized by Veiamine, and the operation was performed as body temperabue
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was maintained using thermoplate. The cerebral region was incised following the median line
of the neck, and the left common caroiid arlery, iniernal carotid artery and external carotid
artery were separated, taking care nol io damage the vagus nerve. The common carotid artery
and external carotid artery were ligatured, and a probe wags inseried into the internal carotid
artery from the branch poini of the inlernal and external carotid arieries. And then the fundus of
the middle cerebral artery was occluded by ligature jusi on the upper side of the insertion
reginil. A probe was made by heaiing the end of 2 4-0 nylon surgical suivre (Dafilon, B Braun,
Germany) and out into.30mm. The 7-9mm end of the probe was coaied with the mixture of
zileon (Mantopren VL plus, Heracus Tulzer, Germany) and curing ageni (Qptosyl-Yantopren
VL plus, Heraevs Youlzer, Germany), and (he thickness was o be 0.3-0.4rum. Afier the
intervention of the probe insertion and the animals came out of the anesthetic, individuals in
which neurological deficit symptom (right direciion circling) was observed were included in

the ischemia group.

After 3 hours of ischeinia, the inserled probe was removed to reperfuse blood citcnlation. The

brain was extracted afier 24 hours, followed by histological staining.

The compound 3 was administzicd at a programmed time before or afler insertion of the probe

with oral or intravenous administration. TTC (2,3,5-iriphenylietrazolium chloride) staining was

performed to esiimate the damage of brain lissue by ischemia. Procephalon of the extracied
brain was sliced into 2mim of sequential slice by using brain matriv (ASI mstrumeni, Warrcn,
MI, USA). The slices wers put into 2% of TTC solution and incubaied ai 37C for 60 minutss
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 infarcied areas (cmn?) 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 whmmsmuun (100mg/ke) of compound 3 shuwM the wibitory effect
that percentage of cerebral infarcted volume was 22.3% and 69.8% wmpalcd lo negaltive
control by oral adminisivaiion done by an howr and righi before inducing stroke. Citicoline
(2g/kg) administered as a positive contiol was observed 51.1 and 37.8 % cach (Table 1 and

Figure 1).

In the experiment, the probe was removed afier stoke induction so that circulation was
reperfusad. Compound 3 was then administered in a split e with Stag/lg dose, the inhibitory
effect of necrosis voluie of 62.7% was observed even though administiation was performed

12 hours after reperfusion. On the other hand, MK-801 administered as a positive control
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showed the maximum effect at 30 minutes ader reperfusion (Table 2). Therefore, Compound 3
has obvious effects on prevention and treatment of stroke, and may also be applied to patients

whose freatment was delayed after the onset of stroke.

Table 1. Anti-stroke effect by oral adminisiration

Compound 3 (100 mg/kg, po) Citicoline (2 g/kg, po)
Treatment time Infarcted Inhibitory Infarcted Inhibitory
(before inducing volume percentage volume percentage
ischemic stroke) (cm® Mean = compared to (crr® Mean = compall?ed to
standard negative standard negative
deviation control(%) deviation control (%)
0.14+0.02 69.8 0.28%0.04 - 37.8
1 0.35+0.07 22.3 0.22+0.03 | . 511

* Infarcted volume of negative control 0.45+0.03

Table 2. Anti-stroke effeci by iniravenous administration

Compound 3 (5 mg/kg, iv) MK-801 (1 mg/kg, iv)

Treatment time Infarcted Inhibitory Infarcted Inhibitory
(After reperfusion) | - volume percentage volume percentage
: (can,IVIeall * compared to (cm® Mean compared to
. standard negative standard negative
deviation) control(%) deviation) control (%)
-0.5 0.14£0.03 67.2 0.19£0.06 554
0.5 0.12£0.03 72.3 0.21+0.04 50.2
1 0.20£0.04 53.8 0.31x0.02 : 27.0
2 0.22+0.02 49.9 0.33+0.02 22.8
4 {0.22+0.09 47.9 0.28£0.08 34.4
6 0.17+0.04 60.9 0.37+0.06 13.3
12 0.16£0.04 62.7 0.39+£0.06 8.7
18 - 0.37+0.03 13.5 0.404:0.08 7.4
24 .0.36£0.08 16.3 0.3940.05 8.8

* Infarcted volume of negative control 0.43+0.02
<Experimental Example 2> Inhibitory effeci of excitable newrotoxicity in mixed culture of

nerve cells-glial cells

Isolation and dultwre of nerve cells were performed by Choi’s method (Choi, . W. 1985,
Meurozer. Leit, 58: 293-297). That is, the corlex was isolated in fetus ICP. mouse that was 14
dayz pregnant, and then singlz cells were obtained from ihe tissve using pjpr::"l'te. 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 r.,ul‘u_u'ed. 1 an incubator maintained at 37°C with 5% CO, for over 3 weels
The culture medium was supplemenied with MEM (minimun sssential medivm, Sigma), 2mM
glutamine, 21mM glucose, 26.5mM bicarbonaie, 10% feial bavine serum (FBO). In 3-5 days
after aliquot, 10 pM Ara-C (cytosine arabinoside) was treated (o suppress proliferaiion of

newroglia.  And it was ireated with 100 uM NMDA and 1xg/mL or 2pg/mL of each sanple
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(corapound) to induce the death of nerve cells due to excilable toxicity for 20 minuies, in 12-15
days aficr aliquot. Becauss of nerve cell death, laciaie dehydrogenase (LDH) accumulated in
proportion io the number of dead cells. In 24 hours afier drug treatment, the amount of
dehydrogenase (LDH) ieleased to ouiside of cells was measured by using an LDA
measurzment kit (CytoTox 96, Promega).  After the reaction was compleled, the change of
absorbance depending on the amcunt of LDH was measeured by using a microplate

spectrophotometer.

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

it showed a significant effect.

Table 2. Protzcting effect on WMDA-induced nerve cell deaih in mixed culture of nerve cells-

glial cells

Inhibitory effect of cell death Inhibitory effect of cell death
by MMDA-induced excitable by NMDA-nduced exciiable
Compound neurotoxicity, % Compound newotoxicity, %
1 pg/ ml 2 ug/ ml 1 ug/ ml 2 ug/ ml
MK-801 49.0 63.6 21 19.6 16.6
1 16.1 2.4 22 17.0 14.0
2 11.0 0.7 23 36.0 32.2
3 455 54.4 24 274 30.3
4, 22.3 7.4 25 35.2 28.8
5 11.4 39.4 26 8.8 29.7
7 26.0 39.7 27 33.7 36.0
8 20.0 28.2 28 23.1 22.4
9 21.4 33.3 29 8.5 29.5
10 154 13.7 30 38.3 44.4
11 15.0 ND 32 32.0 29.8
12 57 2.6 33 14.6 . 651
13 17.4 23.0 35 32.5 35.7
14 18.9 26.9 36 32.2 18.4
15 22.4 22.3 37 27.3 : 25.0
16 18.1 ND 38 33.5 13.5
17 21.0 10.7 39 30.8 17.1
18 44 .4 21.0 40 ND 34.5
19 40.1 45.2 41 ND 28.5
20 36.4 42.5 42 24.6 21.8

ND: Not detected
<Experimental Example 2> Iuhibitory effect on HyOp-mediated cyioloxicity in SH-5YSY cells
- } . . ~ . . 4
SH-SY5Y cells that are arizated by nerve cell line from humans were cultured with 3 = 10° cell
concentration in 96 well plaie, and the sample was treaied. After 30 minutes, 200pM
hydrogen peroxide was ftreaied io induce loxicity for 24 howrs. Afier the reaction was

completed, the survival rate of cells was measured by MTT assay.
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As a result, 1t was 1dentified that the survival rate of SH-SY5Y ceils was positively correlated
with the concentration of Compound 4, and it showed about 35% of proteciing effeci on cells

in the concentration of 100g/ml (Table 4).

Table 4. Inhibitory effect on oxidative toxicity induced by hydroperoxide

concentration inhibitory percentage (%)
5 pg/mi 2.0x0.4
50 pg/ml 18.142.1
100 ug/mil : 34.5+5.8

<Exzperimental Ezample 4> Tohibitory effzct on Zn80s-mediated cytotoxicity in SH-5YSY

cells

4
SH-5YS5Y cells were rultux(d with 3 = 107 cell conceniration in 96 well plates, and the
compound (50pg/ml) was weated. Afier 30 minutes, 600 uM of zine sulfate was ireated (o
induce toxicity for 24 hours and survival rate of cells was measured by MTT assay. The result

showed an inhibitory effect of 9.1 t0 21.7% on toxiciiy (Table 5).

Table 5. Inhibitory effect on zine-induced toxicity

compound inhibitory percentage (%)
2 21.7%£4.1
3 17.643.5
12 12.7+4.3
35 9.141.8

<Experiraental Example &> Inhibitory effeci on ROS production in brain cells

Oxidative stress was measured (0 test inhibitory effects on the production of reaciive cxygen
species (P.OS) by using DCF-DA, which iz a fluorescent probe. Brain cells were obtained from
brain coitex of mouss to prepare cell solution with 2 x 10% eells/ml. Each brain cell was ireated
with 11 pM of DCF-DA followed by rzaction in 37°C, 5% CO; incubator for an hour. After
washing twice, Compound 3 was (reaied with a conceniration of 125 pg/ml and 250 pg/ml. At
the same time, 300pM of MIMDA was reaied and it was incubaied in 37°C, 5% CO, incubator
for 24 hours. Afier the reaciion was completed, fluorescence that showed reactive o OXYEen in

reaction solution was measured by wusing {luorescence  specimphotometer  (exeitation
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480nm/emission, S35mm). As a resuli, Compound 2 suppressed (he oxidalive siress induced by
> 5

NMDA of nerve cells in a dose-dependent manner (Figure 2).

ROS inhibitory sffect of compounds was represented (o the dose suppressing 50% of
production of reactive oxygen compared to conirol. Tt was observed fo increase of the aclivity
of superoxide dismutase (30D), an enzyme that plays a key role in '(il(: production of icactive
oxygen, and a rate of increase was represented compared o control. The activiiy of superoxide
dismutase (COD) was measurzd by using a kit acquired in Sigma. As a resuli, most of the
compounds showed lower doses of IDsy compared (o MIZ-201, which is positive conirol. It

indicates that they have a supeiior effeci wiih lower doses than MK-801.

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

ROS inhibitory ROS inhibitory
effect effect
compouncd compound
IDso (ug/ml) [Dso (ug/ml)
MK-801 164.8+17.6f 27 21.9116.1
1 73.0+14.1 28 30.9+£13.7
3 108.3+27.2| 29 10.14+17.3
5 24.4+105 30 79.5+15.7
7 17.7+17.3] 32 14.4+£7.6
8 102.7£204| 33 172,7£19.7
13 87.3+10.9] 35 140.0:18.6
14 90.1+12.21 3 22.9417.3
22 172.5+£23.6] 38 136.1+£11.0
23 55.5x27.2] 39 32.34:20.0
24 122.432.4) 40 31.0x8.1
25 104.0£32.5] 41 27.2418.6
' 42 137.7+£21.0

Table 7. Effect on increase of superoxide dismutase (SOD) activity in mouse brain cells
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Increase of SOD Increase of SOD
aclivily aclivity
compound ™ 700 gg/ml, |compound 100 pg/ml,
compared to control compared to control
MK-801 -0.5+2.9 21 -0.3+3.7
1 0.7+£5.6 22 3.7+0.8
2 2.8+4.0 23 4.0£10
3 3.242.7 24 6.91+3.8
4 0.6x2.2 25 _ 1.649.3
5 2.51+2.8 26 0.7£5.7
7 ND 27 2.4+7.8
8 ND 28 ND
9 ND 29 3.0£1.1
10 ND 30 6.2+6.2
11 2.3+£3.4 32 0.3x7.1
12 2.84+1.8 33 ND
13 7.6+2.9 35 3.4+7.9
14 2,7+1.0 36 4.94+1.2
15 1.3+3.1 37 2.0£5.8
16 7.542.3 38 3.244.9
17 0.34+0.0 39 19.0£6.3
18 ND 40 8.3+3.2
19 ND . 41 2.0+0.9
20 ND 42 1.6+£2.6

Antagonistic effecis of the compounds on NMDA receptor examined In vExperimental
Examples 2 1o 5 demonsirated that the compounds of the present invention may be used as a
diug not only to i.reat'lorlmnlr stroke but also o prevent and ireat degenerative brain disease
relaied to this recepior, such as epilepsy, amyotrophic laieral sclerosis (ALS), Parkinson’s
disease, Hunfington’s disease, Alzheimer’s disease, and traumatic brain injury or spinal cord

injury. It may also be used for memory mprovement.

<Experimental Example 6> Experiment of anti-convulsani effect

An experiment was performed by the method of Ali ei al. (Al A. el al. 2006, Fharmacalogical
Peports, 58: 242-245). A IOmg/kg dose of compound was niraperitonzally administered to
identify the anti-convulsani effect and ihe effect was observed (Table 8). Researching the
process of activity was performed by the Anti-epileptic Deug Developmeni Program (ADIY) of
NI during development of the anti-convulsani drug. One of the assessed items of anti-
convulsant aciivity in the first step of ihis program is ihe peniylenteirazolz (PTZ) test. After
adininistraiicon of ihe tesiing drug, 30mg/kg dose of PTZ was subeutaneously administered and
it wag observed for at leasi 30 minuies. Afier 10ma/lzg of the tesiing drug was administered,
asgessment was performed by estuwating the initaiion time of convulsion, duration until
convulsion completely disappeared and moriality rate. Tt was assessed as having an anti-
convulsant effect when a single episode of clonic spasm was not shown over 5 seconds on at

Jeast one of the 4 laboratory animals afier PTZ adminisiration.

Table 8. Anti-convulsant effect of compounds
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compound coni/nlié?(tlé) {min) COE‘%‘ 5t‘18rr1‘ &.‘i“)l(),%ié\? i s{algr(?(é}o ?;?é%w

negative 5.0£0.7 46.7:3.3 100(23/23) 70(17/23)
RoStSE N.D." N.O." 0(0/6) 0(0/6)

iazepam

1 16.14£90.0° 919.0 83(5/6) 67(4/6)
2 12.82:3.7" 357741 100(6/6) 67(4/6)

3 34.747.7° 11.8+5.6 50(6/12) 17(2/12)

7 3.1£0.3 42.948.7 100(6/8) 67(4/6)

9 4.440.7 39.3::10.3 100(6/€) 67(4/6)
10 5.841.4 49.9:+5.4 100(6/6) 17(1/8)
11 10.1+4.9 44,9458 100(6/6) 17(1/8)
12 13.7£6.2 39.348.8 100(6/6) 67(4/6)
14 8.5+1.8" 2.9+2.1"" 100(6/6) 0(0/6)
15 25.74£7.2" 34.3x7.2 83(5/6) 83(5/86)
16 7.6%1.7 - 6.44£2,3" 100(6/6) 0(0/6)
18 19,1:4:8.4™ £.243.4" 83(5/6) 0(0/8)
19 38.74£1.57 1.8£2.77 50(3/6) 0(0/6)
20 447+11.0% 0.941.97 50(3/6) 0(0/6)
21 22.2411.97 €.743.1™ 67(4/6) 0(0/6)
22 15.249.0° 7.043.2” 83(5/6) 0(0/6)
3 9.3+2.5 28.748.67 100(6/6) 33(2/6)
24 6.1:£1.7 35.7+84 100(6/6) 50(3/3}
25 6.241.5 48.345.9 100(6/6) 83(5/6)
26 15.4£9.0° 33.049.5 33(5/6) 50(3/6)
27 8.442.6 35.949.8 100(6/6) 50(3/6)
28 4.842.2 26.9+6.5° 100(6/8) 0(0/6)
29 18.249.1” 20.3x+11.1 83(5/6) 17(1/6)
30 15.949.0" 44.14£9.0 3(5/6) 83(5/6)
32 11.34£45 29.8:£12.0 100(5/6) 50(3/6)
33 16.142.2" 36.6:7.6 100(6/6) 83(5/6)
35 5.4%1.6 33.3:£7.3 100(6/6) 33(2/6)

36 8.9+2.3 25.14£9.7 100(6/6) 33(2/6).
38 16.0£9.0° 11.2£7.37 83(5/6) 17(1/6)
329 9508 19.8:6.4" 100(6/8) 0(0/6}
40 11.2£2.4% 42.3%8.5 100(6/6) 32(5/6)
42 9.844.1° 16.2:48.6" 100(6/6) 17(1/8)

Each value represents inean value (n=6) of measurement (In the case

n=23)

r..

*: Statistical significanc

k. Statistic

al significanc

N.D.: Not Detected

<Experime

After male rats of SD species (250-300g) were anesihetized by inhalation of ather,
a Irebs bulfer (mM; 11a

CaCly 1.25, glucose [1.1). 2mm of aortic ring was made under

thoracic aortas were exiracicd and pui inio a

1.2, KHaPOy 1.0, ¢

4.8, MgSO,

ital Examph 7>

(Ulu

ared with control (95

compared with conirol (99%

% confidence)

counfidence)

Relaxing effect on thoracic aorta in rats
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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 wiih 95% 05, 5% CO; to mainiain
dissolved oxygen and physiological pH. Changing of tension was measured by a tension meier
(Huga-sachs, model K30) and recorded by physiological recorder (Coulbourn polygraph). The
length of the blood vessels was increased siep by step io make 1.0g of basal tzncion for 90
minutes. The equilibrated blood vessel was contracied by phenylephrine (0.5 pM). When the
contraction furrow reached equilibrivm, compounds were added, followed by observation of

relaxation response.

A result that Compound 3 was added wiih the dose of 50 pg/mL, 100 rg/mL and 200 xghnl

a

was listed in Table 9, and Compound 3 dosz-dependently relaxed the thoracic aoria of rats

contracted by phenylephrine (Table 9). The result that each compound was administered with a
dose of 67 yg/mL was listed in Table 10, and this resuli may be presumed to delay cell death
and induce the revival of deaih cells, awing (o 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 - 0
50 160444
Compound 3 100 44.2+8.5
200 65.6£7.1

Each value reprasents mean valuet standard deviation (n=3) of measurement.

Table 10. Relaxing effect on compounds on muscles of the blood vessel of thoracic aorta
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Compound Relaxation percentage (%) Compound Relaxation peicentage (%)
MK-801 ND 21 2.6
1 12.8 22 ND .
2 10.9 23 20.4
3 27.4 24 ND
4 7.7 25 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 4.9 30 40.4
11 10.9 32 ND
12 10.9 33 38.5
13 9.3 35 42.6°
14 ND 36 ND
- 15 ' 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 mean (n=3) of measurement.

ND: Not Detected

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

1n most compounds.

[INDUSTRIAL APPLICABILITY]
As mentioned above in the examples, the compounds of the piesent invention show an anii-
stroke effect, antagonisiic effeci on WMDA recepior, inhibitory effect on Hy0Q, ioxicity and
Zn&50, toxicity in nerve cells, antioxidani effect in nerve cells, anii-convulsani effect and
relaxing effect of thovacic aoria. Therefore, they can be used as a drug (o preveai and treat
aforementioned various diseases such as stiolee, nerve sysien functional disorder, memory loss,
cerebrovascular dysfunction, damage of brain and spinal cord, cerebral ischemia, dementia,

Alzheimer’s disease, Parkinson’s disease and epilepsy.



{Claim 1]

A. quinazoline-2,4-dione compound of formula (I)

R1
\I/o

1/ CH, /-——N -}-——*A—z"—< >;;—NR4F’5 0

3

wherein

Rj 1s hydrogen or alkyl;

each of P; and Py is independently sclected from hydrogen, allyl, -CORg, -SO;R5 or
substituted o unsubstituted phenyl or benzyl, wherein Pg is alLyl, allzoxy, phenyl, phenyloyy
or benzyloxy, each of which is unsubstituted or substituied with halogeiz, hydrozy, methoxy
ethoxy or nitio, and R is unsubstituied or substituted lower alkyl or aryl;

A 15 -(CHy)y- or -CHyCH=CHCH,-, wherein u is an integer selecied from 2 o 4;

P. iz hydrogen and P is hydrogen or benzoyl unsubsiituied or substituied with one or more of

halogen, hydroxy, alloxy or nitro in benzene ring or when By and Rg together with N form a
' A 0 O G0
T R 2 T

ring, R4 and R form a divalent moiety of ~CoppN-Gm —C ©t, - O
wherein R 1s hydrogen or alleyl, <—_-,> = L

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

e

p s an integer of 0 or 1,

or a pharmaceutically acceptable salt thereof.

{Claim 2]

The compound according to Claim 1

wherein

R is hydrogen,

each of By and Ry is independently selecied from hydrogen, Cl.(,al]fzyl -CORg, -SOR4, or
substituted or unsubstituted phenyl or benzyl, wherein Py is allryl, allkoxy, phenyl, phenyloxy
or benzyloxy, each of which is unsubsiituted or substituted with halogen, hydroxy, methoxy,
ethoxy or nitra, and Ry is vnsubstituied or substituted lower alleyl or aryl;

A'ic ~(CHj)y- or -CH,CH=CHCH;-, wherein n is an integer selected from 2 to 4;

P, iz hydrogen and R is hydrogen or banzoyl unsubstituied or substituted with cne or more of

halogzn, hydroxy, alkoxy or nitro in benzene ring, o when Ry and P together with N form a

ring, By and R foim a divalent moiety of Q I" ﬂ 1 FPg 1s hydrogen or alkyl;
Ko
each of £ and m is independently an inieger selected from 2 (o 4; and

p is an integer of 0 or 1,
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or a pharmaceutically acceptable salt thereof.

{Claim 3}

The compound according to Clairm 1 which is selecied from the group consisting of:

3-{3-[4-(3-aminopraopylamino)butylamino]propyl } - 1H-quinazoline-2,4-dione;
3-(3-{4-[3-(2,4-diox0o-1,4-dihydro-2H-quinazoiin-3-y)propyl ammo]bulylammo}p1opyl) 1H-
qumazolmc 2,4-dione;
M-[3-(2,4-diovo-1,4-dihydro-2H-quinazolin-3-ypropyl]-11-{4-[3-(2,4-diova-1,4-dihydro-2H-
quinazolin-3 -yl)pro pylamino]butyl}acetamide;
M-(4-{acetyl-[3-(2,4-diovo-1,4-dihydro-2IH-quinazolin-3-ylpropyl Jamine } butyl)-2-[3- (' 4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyljacetamide;
[3-2,4-dioxo-1 ,4~-dihyd.-i.'o-2H—quinazolin-3 -yDpropyl]-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
- quinazolin-3-yDpropylamino]butyl } carbamic acid ethyl ester;
M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl }-11-(4- {[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yD)propyl]methylamino } butyl)acetamide; _
3-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropylamino Jbutyl } - |H-quinazoline-2,4-
dione;
N-(3-{4-[3-(2,4-diox0-1,4-dihydro- II-quinazoliﬁ-B~yl)p1‘opylan.1ino]butylamino}p.ropyl)-4-
hydroxybenzamide;
3-{3-[4-({M-[3-(2,4-dioxo-1,4-dihydio-2H-quinazolin-3-ypropyl }-N-
benzyl}amin u)bmylanuno]prOPyl} 1H-quinazoline-2,4-dione;
M-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y)propyl]-11- {4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin- -yl)plopylammo] utyl}benzamide; '
[3-(2,4-dicxo-1,4-dihydro-2H-quinazalin-3-yDpropyl]-{4-[3-(2,4-diovo-1,4-dilydro-2H-
quinazolin-3-yDpropylamino butyl }carbaraic acid tert-butyl ester;
MN-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yDpropyl]-M- {4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl)propylamine]butyl } methansulfonamide;
Pl-(4-{benzyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl Jamine t butyD)-11-[3-(2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl)propyljacetamide,
(4-{acetyl-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yhpropylJamino} butyl)-[3-(2,4-dioxo-
1,4-dihydro-2H-quinazolin-3-yl)propyljcarbamic acid ethyl ester;

- [g-(4- (M-[3-(2,4-dioxo-1 ,4-dihydro-2H-quinazolin-3-yDpropyl]-M-benzylamino | butyl)-MN-
benzylamino]propyl}-1H-quinazoline-2,4-dione; '
[3-(2,4-diox0-1,4-dihydio-2H-quinazolin-3-yDpropyl]-(4-{[3-(2, 4‘-«hum 1,4-dihydro-2H-
quinazolin-3-yDpropyl]ethoxycarbonylamine }butyl)carbamic acid L‘ﬂ.l}/l ester;

(4-{tert-butoxycarbonyl-{3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y)propylamino }butyl)-
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[3 —’(2 J4-dioxo-1,4-dihydro-2H- quinazolin-3-yDpropyljcarbamic acid tert-butyl ester;
M-[2-(2,4-diove-1,4-dihydro-2H-quinazolin-3-yDpropyl]-t1-(4- {[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yD)propyljmethansulfonylaminon } buty]_)methansu.lfdnamid_e ;
N-[3-(acetyl-{4-[3-(2,4 ~dioxo-1 ,4-dihydro-2H-quinazolin-3-

yhpropylaminojbutyl amino)propyl]-4-hydroxybenzamide;
M-[3-(4-{acetyl-[53-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyljamino}butylamino)propyl]-4-hydroxybenzamide;
M-{3-[acetyl-(4-{acetyl-[2-(2,4-dio¥0-1,4-dihydro-2H-quinazolin-3-

yhpropylJamine }butyl)aminojpropyl }-4-hydroxybenzamide;
M-[4-(2,4-dioz0o-1,4-dihydro-2H-¢uinazolin-3-yhHbutyl]-21-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin—B-yl)propyl]dcetamide; B
3-(2-{3-[2-(2,4-diox0-1 4-dibydro-2H-quinazolin-3-ylethylamino ] propylamino }ethyl)- 1H-
quinazoline-2,4-dione; ' ' .
3-(3-{3-[3-(2,4-dioxc-1,4-dihydro-2H-quinazolin-3-yl)propylamino]propylamino } propyl)-1H-
quinazoline-2,4-dione;
3-(2-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]-2-butenylamino } propyl)-
1H-quinazoline-2,4-dione;
(4-{tert-butoxycarbonyl-[3-(1-methyl-2,4-dioro-1,4-dihydro-2H-quinazolin-3-
yDpropylJamine }butyl)-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2 H-quinazolin-3-
yDpropyljcarbamic acid tert-butyl ester;
1-methyl-3-(3-{4-[3-(1-methyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropylamino]butyl a,lﬁino}plm)yl)— 1H-quinazoline-2,4-dione;
3-(3-{4-[3-(1,3-dioxo-1,3-dihydro-isoindole-2-yl)propylamino Jbutylamino } propyl)- 1H-
quinazoline-2,4-dione; |
3-(3-{2-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yh)propylamino]ethylamino } propyl)- 1 H-
quinazoline-2 4-dione;
[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propyl]-(4-{[3-(2,4-dioxo-1,4-dihydro-2H-
quinazelin-3-yl)propyl]hexylamine } butyl)carbamic acid teci-butyl ecter;
3-[3-(4-{M-[3-(2,4-dioxo-1 ,4—dihydro—2I—I-quinazolih—?; -yDpropyl]-IN-

hexylamino} butylamino)propyl]-1H-quinazoline-2,4-dione;
(4-{tert-butoxycarbonyl-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yhpropyl]amino} butyl)-[3-(1-hexyl-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)propyl]ca.rbamici acid itert-butyl ester;

1-hexyl-3-(3-{4-[3 (1 -hexyl-2,4-dioro-1,4-dihydro-2H-quinazolin-3-
yDpropylamino]butylamino } propyl)- 1 H-quinazoline-2,4-dione;
[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-3-yl)propy]-(4- {[3-(2,4-dioxo-1 ,24-dihydro-2H-

quinazolin-3-yl)propylJheptanoylamine Y buiyl)carbamic acid tert-butyl ester;



[3-(2,4-diovo-1,4-dihydro-2H-quinazolin-3-yD)propyl]-{4-[3-(2,4-diovo-1,4-dihydro-2H-
quinazolin-3-yl)propylamine Jbutyl }heptanoic amide,
MN-[3-(2,d-dioxo-1,4-dihydro-2H-quinazolin-3-ylpropyl]-M1-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yDpropylamino]butyl }-2,2,2-triflucroacetamide;
IE-[3-(2,4-dioro-1,d4-dihydro-2H-quinazolin-2-yD)propyl]-11- {4-[[ 2-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yDpropyl]-(2,2,2-triflucroacetylamine Jbuiyl}-2,2 2-trifluciroacetamide;

M-[2-(2 4-d iovo-1 A-dihydro-2H-quinazolin-3-yDpropyl]-M-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yhpropylamineJbutyl}-2-methoxyacetamide;
[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yDpropyl]- {4-[3-(2,4-dioro-1,4-dikydro-2H-
quinazolin-3-yl)propylaminobutyl }carbamic acid benzyl ester;
N-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y)propyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yDpropylamineJbutyl }-4-methylbenzenesulfonamide;
N-[3-(2,4-dio¥o-1,4-dihydro-2H-quinazolin-3-yDpropyl]-M-(4- {[3-(2,4-dioxo- | ,4-dihydro-2H-
quinazolin-3 -yDpropyl]-4-methylbenzenesulfonylamino Y butyl)-4-methylbenzenesulfonamide;
and

3-(3-{4-[3-(2,5-dioxo-pyrrolidine-1-yl)propylamino]butylamine } 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-diovo-1,4-dihydro-2H-quinazolin-3-
yhpropyl]-MN-{4-[2-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino |butyl } acetamide,

or a pharmaceutically acceptable salt thereof.

{Claim 51
The compound according to Claim 1 which is 3-{4-[3-(2,4-diox0-1,4-dihydro-2H-quinazolin-
3-yDpropylaminojbutyl}-1H-quinazoline-2,4-dione, or a pharmaceutically acceptable salt

thereof.

[Claim 6]
The compound according to Claim 1 which is 3-{3-[4-({21-[3-(2,4-diox0-1,4-dihydro-2H-
quinazolin—B—yl)propyl]Q].‘J-benzyl}amino)butylan_lino]propyl}-1H-quinazoline-Q,4—dione., or a

pharmaceutically acceptable salt thereof.
[Claim 7]

The cormpound according to Claim 1 which is N-[3-(aceiyl-{4-[3-(2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-yl)propylamino]butyl yamino)propyl]-4-hydroxybenzamide, or a pharmaceutically
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acceptable salt thereof.

[Claim 8]
The compound according to Claim 1 which is N-[3-(4-{acetyl-[3-(2,4-diovo-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 Claimr 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 sali thereof.

[Claim 10]
The compound according to Claim 1 which is [3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]-(4-{[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yhpropylJhexylamino Ybutyl)carbamic acid teri-butyl ester, or a pharmaceutically accepiable

salt thereof.

[Claim 11]
The compound according to Claim 1 which is [3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-ypropylaming Jbutyl }carbamic acid

benzyl ester, or a pharmaceutically acceptable salt thereof.

[Claim 12]
The compound according to Claim 1 which is -[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yDpropyl]-N-{4-[3-(2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)propylamino]butyl } -4-

methylbenzenesulfonamide, or a pharmaceutically accepiable sali thereof

[Claim 13]
A process for preparing a compound of formula (IX) comprising 2 step of reacting 2 compound
of formula (IV) with an amine compound of formula (V) o obtain the compound of formula

(IX) under the existence or the absence of solvenis:

o~ Y, —AlK
E\IN - [(—CHZ}—N1 A—N—{CH2>—i‘ll—lz
Ty avy T H V)

S|



wherein

A, L, m and p are the same as defined in Claim 1;
P4 and Rs represents hydrogens. or when Py and R; together with 17 form a ring, Py and R

. . Q HO
form a divalent moiety of —C@N'C— ;

Alk represents alkyl; and

L represents a leaving group.

[Claim 14]
The process for preparing a compound of formula (IX) according to Claim 13, wherein the
compound of fornula (IV) is ethyl 2-ethoxycarbonylamino benzoate which is obtained by the
reaction of ethyl 2-aminobenzoate of formula (1) and ethyl chloroformate of formula (III) in

an organic solvent:

NH, |
o~ N2 0
O
‘\“""\*/I“GOQE'( an , Cl "'JL""QEt (D)

[Claim 15]
A process for preparing a compound of formula (IX) comprising a step of reacting a primary
amine compound of formula (VI) with a compound of formula (VII) ar formula (VII) to

obtain the compound of formula (IX) under the existence or the absence of solvents:

H
A\ - N ., v."o

%LI \ (
ﬁCHZF b ,_A"{i-\m@"—"wz VD,

P

N$

—Y
Ps—Y. (VI Cw' (VIID,

H
N~
jt

\tCHz>—rl—-——A—N—(cm—)—nmpﬁ ,
tH H it (IX)Y

p

o
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wherein

A, Rs4, Rs, £, 1 and p are the same as defined in Claim 1;

Rs is not hydrogen;

X represents hydroxy, halogen, alkoxy or -ORs;

Each of ¥ and Y' is hydroxy, halogen or alkoxy, or when Y and Y' form a ring, ¥ and Y' form
-O-.

[Claim 16]
A process for prepating a compound of formula (Ia) comprising a step of obiaining a
compound of formula (Ta) in which ai leasi ons of Ry and Ry is not hydrogen by substituting at

least one hydrogen of a secondary amine compound of formula (IX) with Ry, s, or Py and Ra:

q (IX,

(“H?}N A —l‘!-/CH2 ENRRs

H

=y N /Q
LT
"/\H/N CH, N A—N—-{CHQ,\Z:NRQRS
O - MFIQQ P ég (Ia),

wherein
Pz, By, Pu, Rs, A, £, m and p are the same as defined in Claim 1, provided ithai Rs is not

hydrogen.

[Claim 17]
A process for preparing a compound of formula (1) in which B is alkyl, comprising a step of
reacting a compound of formula (la) with an allylating agent and, if necessary, removing a

orofecting group to obtain a compound of formula (1) in which P, is alkyl

| \ |
< - \_
g ﬁCHQ AN —{CHZ NR4Rs
Rs .
(Ia)

-
A



wherein
Ri, Ry, Rs, Ry, Rs, A, £, m and p are the same as defined in Claim 1, provided that Ry and Rs

are not hydrogen.

[Claim 18]
A pharmaceutical compo s o for protecting nerve cells, or preventing or teating 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.

[Claim 19]
A pharmacentical composition for preventing or ireaiing degenerative neurological brain
disease, comprising as an active ingredient the compound according io any one of claims 1 to

12 or a pharmaceutically acceptable salt thereof.

[Claim 20]
A pharmaceutical composition comprising as an aciive ingredient the compound according to
any one of claims 1 to 12 or a phanmaceutically accepiable salt thereof for preventing or
treating the discase which is sclected from ueurclogical dysfunciion, failing memory,
cercbrovascular insufficiency, local brain injury, focal brain irauma, diffuse brain trauma,
spinal cord injury, cerebral ischemia, cercbral hemorchage, ischemic siroke, hemorrhagic
stroke, dementia, cerebral infarction, embolic occlusion, thiombotic occlusion, reperfusion
following acute ischeinia, transient ischeinic aitaclk, perinatal hypovic-ischemic injury, cardiac
arrest, intracranial hemorrhage, snbarachneid hernorrhage, cersbral aneurysm, Willis aneurysi,
acute infantile hen ]plﬁgld whiplash, shalken-infant syndrome, A17hf“1111«-1 disease, Picl's
disease, diffuse Lewy body discasc, progressive supranuclear pals (dtucl -Richardson
syndrome), multi-systern degeneration (Shy-Drager syndrome), chronic «apilti-.l:;[ic: conditions
associated with newrodegeneralion, motor neuron diseases, c“lJ)’ﬁLlOPlll' lateral sclerosis,
piirnary lateral sclerosis, degenerative aiaxias, cortical basal degeneraiion, subacuie sclerosing

panencephalitts, Huntington's disease, Parkinson's diseass, synucleinopathics, primary
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progressive aphasia, spinal musculer atrophy and spinobulbar muscular atrophy (Kennedy's
disease), multiple sclarosis, Tay-Sach's disease, spastic paraplegia, prion disease, Creuizfeldi-

Jakob disease, epilepsy, plexopathy and neuropathy.

[Claim 21}
A pharmaceutical composition for preventing or treafing a stroke, comprising as an active
ingredient the compound according to any one of claims 1 to 12 or a pharmaceutically

acceptable salt thereof.

[Claim 22]
A pharmaceutical composition for preveniing or treating Alzheimer’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 compaosiiion for preveniing or treaiing epilepsy, comprising as an aciive
ingredient the compound according to any one of claims 1 o 12 or a pharmaceutically

acceptable salt thereof.

[Claim 24]
A pharmacentical composition for memory improvemesni, comprising as an aciive ingredient
the compound according to any one of claims 1 to 12 or a pharmaceutically acceptable salt

thereof.



[ABSTRACT]
The present mvention relates to a novel quinazoline-2 4-dione derivative of formula (1), a
pharmaceutically acceptable salt thereof, and a pharmaceutical composition comprising a
compound of formuld (1) as an active ingredient for preveniing or ireating neurological brain

disease.
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[Figure 1]

Compound 2

Compound 2
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Oral administration at 1 hour
before inducing stroke
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control
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before inducing stroke
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refiere a nuevos derivados de
(I):
A—1 ( cnz\ NR4Rs

L\ )

Ry

en la cual:

R1 es hidrégeno o alquilo;

cada uno entre R, y Rz se selecciona, independientemente,
entre hidiégeno, alguilo, -CORg, -SORy, © estd sustituido o
no sust1£u1do por un fenilo o bencilo, donde Rg es alguilo,
alcoxi, fenilo, feniloxi o benciloxi, cada uno de los cuales
estéd no sustituido o sustituidoe por haldégeno, hidroxi,
metoxi, etoxi o nitro, y Ry es un algquilo o arilo inferior
no sustituido o sustituido;

A es ~(CHz)pn- o ~-CH,CH=CHCH>-, donde n es un entero

seleccionado entre 2 y 4;

Ry es hidrégeno y Rs es hidrégeno o benzoilc

sustituideo por uvnce o méds haldgeno, hidroxi, alcoxi o nitro
en un anillo benceno o cuande Ry y Rs junto con N forma un
. . O
anillo, Rgy v Rs forma una parte divalente de 9 Rﬂn
o 0 00 —C@N‘C“
[N} \ " "
O ()

donde Rg es hidrdgeno o alguilo;

SY



D
]
(|
H
O
£
@
I(— [
O
=
C
V2]
[¢]
|——l
4]
(@]
e
e
o
L
O
@
i
1=
(0]
N
<
>
L

o una de sus sales armacéuticamente aceptable, vy una
armacéutica que comprende el compuesto de

férmula (I) como un ingrediente activo para prevenir o

medades neurocerebrales.
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resultado una pérdida £fatal de la funcién cerebral. EL
accidente cerebrovascular es una de las enfermedades

cerebrovasculares que se gJeneran con mayor frecuencia.

aumentado notablemente, han sido sefialados no sdlo coma un

proklema a nivel individual, sino también como un problema a

Badsicamente, hay dos clases de accidente cerebro
vascular: el infarto cerebral y la hemorragia cerebral. E1
infarto cerebral es el resultade de una necrosis del tejido

cerebral causada por un blogueo del flujo de sangre del



la hemorragia cerebral son Jdiferentes, a menudo, ' sus
sintomas son similares.

El método estandar ase aguda del

al comienzo del tratamiento vy postericr al inicio del
infarto cerebral es muy importante, y es sabido gue se puede
mejorar el estado funcional del ©paciente cuando @ se

administra un agente trombolitico dentro de 1las 3 horas

subsiguientes al inicio del infarto cerebral.

La causa de la necrosis de las células cerebrales
debida a la isquemia ha sido elucidada por muchos
investigadores y se ha sugeride como via principal una

toxicidad excesiva debkida a un exceso de neutrotransmisores,
toxicidad oxidativa por estrés, toxicidad por  zing,
apoptosis, etc.

El glutamato, due es' uno de las sustancias tdxicas

D-aspartate). La muerte de las células nerviosas se induce
cuando hay una sobreproduccidén de glutamato por isguemia.

Se ha informado recientemente que esas toxicidades
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el glutamato, Jue es uin neurotransmsor excitatorio, se
acumula en la unidén entre neurcnas. Es entonces cuando tiene

lugar, principalmente, la muerte de las células nerviosas

Los radicales libres son también uno de los principales
mecanismos de la muerte de las células nerviosas. Un aumento
de los radicales libres por isquemia y otros en las células
nerviosas induce una destruccidén de la membrana lipidica por

peroxidacidén lipidica, dafic del acido nucleico por radicales

)

actores esenciales de la

supervivencia celular. Muchos investigadores han informado

cerebro, especies oxigeno reactivas en la enfermedad de
Parkinson, en la enfermedad de Huntington y en la enfermedad
de Alzheimer, actividad catalasa (una enzima antioxidante),

la toxicidad.



Los presentes inventores hemnos descubierto gue las

muestran una proteccién confiable de los pares craneanos.
Muchos compuestos derivados que incluyen a nueves compuestos
aislados entre los productos naturales fueron sintetizaron
en base a este descubrimiento. Se ha descubierto gue 1la

to derivado de

i
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=
=
[
I_J
8]
—
-
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una de sus sales tiene un efecto superior en la proteccidn
de la actividad de las células nerviosas, y  hemos
perfeccionado la presente invencidn.

El objeto de la presente invencidén es brindar un
compuesto de foérmula (1) 0 una de sus sales
farmacéuticamente aceptables, y una composicidn farmacéutica

~ A

gue comprende dicho compuesto como un ingrediente activo

la un nuevo derivado de

quinazolin-2,4-diona de f£érmula (I)
%
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en la cual:
Ry es hidrdégeno o alquilo;

cada uno entre Ry y Ry se selecciona, independientemente,

entre hidrdgeno, alquilo, -CORg, -SO3R;, ¢ esta sustituido o
noe sustitwido por un fenilo o bencilo, donde Rg es alguilo,
alcoxi, fenilo, feniloxi o benciloxi, cada uno de los cuales
estd no sustituido o sustituide por haldgeno, hidroxi,
metoxi, etoxli © nitre, y Ry es un alguile o arilo inferior
no sustituido o sustituido;

A es -=(CHz;)p,— o -CH,CH=CHCH,-, donde n es un eLterQ

en un anillo benceno ¢ cuando Ry v Rs junto con N forman un

. . O
anillo, Ry y Rs forma una parte divalente de 9 Bau ’
9 9 00 e
ot RS }
— LJ
donde Rg es hidrégeno o alquilo;
cada uno entre { y m se selecciocna, independientemente,

o una de sus sales farmacéuticamente aceptables.
Tal como se ha utilizado en la presente, el término
“alquilc” se refiere a un alguilo que tiene de 1 a 6 &tomos

‘de carbono, poxr ejemplo, una cadena hidrocarkonada
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lineal, una
icada o ciclica, tal como metilo, etilo, n-
propilo, isopropilo, n-butilo, sec-butileo, isobutilo, terc-

alguilo” se refiere a una cadena hidrocarbonada lineal o
ramificada que tiene de 1 a 4 &dtomos de carbono.
Los compuestos de formula (I) pueden utilizarse en

forma de una de sus sales



3-{4-[3-(2

il)propil]

2,4-diona;

4

butil)acetamida;

d-dicoxo-1,4-dihidr

—cdihai

propilamino]butilamino}propil)-4-hid
4-dihids:
~N-kencillanino)butilamino]
1i0x0-1,4-dihidro-2H-quinaz

[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-

4-dioxo-1,4-

N

oxo=1,4-dihidrc-2H-

idro-2H-quinazolin-3-1il)
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-3-il)propil]-N-{4-

3-il)propilamino]

-quinazolin-3-
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10
il)propillaninoibutil)-N-{3~(2,4~-dioxo~-1,4~dihidro~2H~
quinazolin-3-il)propil]acetamida;
Ester etilico del acido (d-{acetil-[3-(2,4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)propillaminolbutil)-[3-(2,4-dioxo
-1,4-dihidro-2H-quinazolin-3-il)propil]carbémico;
3-{[3-(4-{N-[3-(2,4-dio=0o-1,4-dihidro~2H-gquinazoclin-3-1il)

propil]-N-bencilamino}butil)-N-bencilamino]propil}-1H-

Ester etilico del dcido [3-(2,4-dioxo-1,4-dihidro-2H-
quinazolin-3-il)propil]-(4-{[3~-(2,4~-dioxo-1,4-dihidro-2H-
quinazolin-3-il)propilletoxicarbonilaminolbutil)carkamico;
Ester terc-butilico del Acido (4-{terc-butoxicarbonil-[3-
(2,4-dioxo~-1,4-dihidro~-2H-quinazolin~-3-il)propil]amino}
butil)-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il)propil]

carbamico;

N-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il)propil] -N-(4-

(98]

N-[3-(4-{acetil-[3-(2,4-dioxc-1,4-dihidro-2H~-quinazolin-



1
N-[4-(2,4-dioxo~1,4-dihidro-2H-quinazolin-3-il)butil]-N-[3-
(2,4-dioxo-1,4-dihidro-2H-quinazolin=-3-il) propil]acetamnida;

Ester terc-butilico del &cido (4-{terc-hbutoxicarbonil-[3-(1-

metil-2,4-diozxo-1,4-dihidro-2H-cuinazclin-3-il)propil]amino}

propil]carbamico;
l-metil-3-(3-{4-[3-(1-metil-2,4-dioxo-1,4-dihidro-2H-
quinazolin-3-il)propilamino]butilanino}propil)-1H-quinazolin
-2,4-diona;
3-(3-{4-[3-(1,3-dioxo-1,3-dihidro-isoindol-2-il)propilamino]

butilaminol}propil)-1H-gquinazolin-2,4-dicona;

propilaminol]etilamino}propil)-1H-quinazclin-2,4-diona;
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12

Ester terc-butilico del 4cido (4-{terc-butoxicarbonil-[3-
1

(1-hexzil-2,4-dioxo~-1,4~dihidro-2H-quinazolin-3-il) propi

Ester terxc-butilico del &cido [3-(2,4-dioxo-1,4-dihidro-2H-

quinazolin-3-il)propil]-(4-{[3-(2,4-dioxo-1,4-dihidro-2H-
gquinazolin-3-il)propillheptancilaminolbutil)carbhimico;
Amida [3-(2,4-dicxo-1,4-dihidro-2H-quinazolin-3-1il)propil] -

{4-[3-(2,4-dioxo-1,4~-dihidro-2H-qguir

N-[3-(2,4-dioxo~-1,4-dihidro-2H-quinazolin-3-1i1)propil] -N-{4-
[3-(2,4-dioxo-1,4-dihidro-2H-guinazolin~-3-il)propilamine]

butil}-2,2,2-trifluorcacetamida;

N-[3-(2,4~-dioxo-1,4-dihidro-2H-quinazcolin-3-11)propil] -N-{4-

[[3—(2,A—dluzo—1,ﬂ—d1h1ﬂro—ZJ—QULLazollﬂ¥“ 1il)propil]l-(2,2,
2-trifluorocacetcil)amino]lbucill-2,2,2-trifluorcacetamnida;
N-[3-(2,4~diozc-1,4-dihidro-2H-quinazolin-3-1il)propil] -N-{4-
[3-(2,4-dioxo~1,4~-dihidro-2H-quinazclin=-3-il)propilamino]
butil}-2-metoxiacetamida;

Ester Dbencilico del 4cido [3-(2,4-dioxo-1,4-dihidro-2H-
quinazolin-3-il)propil]-{4-[3-(2,4-dioxo-1, ﬂ—dlhldLS—“H—
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N-[3-(2,4-dioxo-1,4-dihidro-2H-guinazolin- l)propil]
{4-[3-(2,4-dioxc-1,4-dihidro-2H~quinaz )lin—3—il)
propilamino]lbutil}-4-metilbencenosulfonamida;
N-[{3-(2,4-dioxo-1,4-dihidro-2H~quinazolin-3-il)propil]-N-(4-

o
3-(3-{4-[3-(2,5-dioxo-pirrolidin-1-il)propilamino]

butilamino}propil)-1H-quinazolin-2,4-diona.

El compuesto de férmula (I) puede prepararse mediante
las reacciones que se describen en los siguientes esguemas
de reaccién I a III. Por lo tanto, es otro objeto de la
presente iﬁvenciﬁL brindaxrn dichos procedimientos de
preparacidn.

Sin embargo, 1los siguientes esquemas de reaccidn
ilustran los procedimientos de preparacidn més habituales de
la presente invencidén. Los procedimientos para preparar el
compuesto de férmula (I) de acuerdo con  la presente
invencidén no se limitan a los esquemas de reaccidn que se

c 2z

ilustran seguidamente. El compuesto de férmula (I) pued

[}
w
[}
[

preparado mediante diversos procedimientos conocidos en el

arte.
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Esquema de reaccién I

H
s _.:N"‘COQ’A““ / / LN v,-N.. ,4,0
rA| + HﬂF“CW%N A—ﬂxmy}um — | ] [
N \ "H H m T, N
G-l CH, }-N——A N—\bHZ}NR‘,RS
O P
avy v %)

Se puede obtener un derivadoe quinazolin-2,4-diona de
compuesto de amina primaria (IX) con una estructura de
esqueleto quinazolin-2,4-diona, donde Ry Y Rs son
hidrdgenos, mediante la reaccidn de un compuesto derivado de
acido benzoico (IV): | que tiene un sustituyente

alcoxicarbonilamino en posicidn 2 con un compuesto amina (V)

anillo en presencia o) ausencia de solvente.
Alternativamente, mediante un aumento de cantidades
estequiométricas del ompuesto (IV), se pueden obtener
compuestos derivados de quinazolin-2,4-diona (IX) donde Ry y

del anillo en ausencia de solventes, a una temperatura
lir ambos reactivos.
En el esquema de reaccidn anteriocr, A, 1, m y p son tal

como se los ha definido anteriormente, Ry y Rs representan

cr

hidrégencs, o<, cuando Ry v Rs junto con N forman un anillo,

Ry v Rs forman una parte divalente de:
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0 HO
-QE}NC-
y Alk representa uilo. L representa un grupo de partida

rentemente, hidroxi, alcoxi o haldégeno.

Esquema de reaccidén II

H H
(\/N\ro /\. fN 4—0
l”%i fCH-#l]~ﬂ*H—- \NH S Reme EE =Y '/ l(cH rh——A—N /FlLHPP
‘ H \ / DEAANIE -4 H \ 2}( 415
| ViR =
v (V1) (1X)

Mediante 1la reaccidén del compuesto (VI) con el

se puede obtener un derivado del compuesio (TX) quinazolin-

2,4-diona donde Ry v Rs se introducen adecuadamenite en la
amine primaria terminal, en la cual la reaccidén puede
llevarse a cabo en presencia de solventes, y la reaccidn de

fusidn puede realizarse en ausencia de solventes o por una

La reaccidn de condensacidn puede llevarse a cabo
L

usando DCC (diciclohexil carbodiimida) o EDC (1-(3-

el compuesto (IX) puede obtenerse mediante la conversidn del
grupo carboxilc en mas grupos de reaccidén, tales como
anhidridoe de &cido o cloruro de acido y, luego, sometiéndolo

a reaccidn con el compuesto (VI).
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En el esquema de reaccidn anterior, A, Ry, Rs, 1, m v p
son tal como se los ha definido anteriormente, Rg no es H, ¥
representa hidroxi, haldgeno, alcoxi o -0Rs, cada unc entre
Y e Y' es hidrozxi, haldégeno, alcoxi ¢ cuando ¥ e ¥Y' forman

un anillo, Y e Y’ forman -0-.

Esquema de reaccidén IIT

H
N 20 A - \(,O
[:l\/ (CH N —a—t] rni:r - EJ1~"N ]
H ( 2 -HE R “g f.,.xﬁ)l-tl:—-J— »-n—(ulzﬁnr Rs
p

X
Por sustitucién de, por lo menos, un hidrdgeno del

derivado del compuesto quinazolin-2,4-diona (I), donde Rp y
Rz se ' introducen adecuadamente en posicidén amina, R; es
hidrégeno, vy, por lo mencs, uno de Ry y Ry no es hidrdgeno.
En caso de obtener el compuesto en el cual R, y Ry son el
mismo sustituyente, los sustituyentes Ry y Rz pueden

introducirse simultédneamente.

En el caso de obtener el compuesto en el cual R; y Rj
son sustituyentes diferentes, el sustituyente R; puede ser
introducide primero en el compuesto (IX) para obtener el

derivado quinazolin-2,4-diona del compuesto (I) donde R; vy
Rj3 son hidrégeno, ' luego, puede introducirse el

sustituyente Rz en presencia de un sclvente orgédnico y base.

2
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Por otra parte, el sustituyente Rs puede ser introducido

brimero en los compuestos  (IX) luego, el sustituyente R,
E S|

puede ser intr ducidoe en el compuesto Rs substituide ara

b k

~
Z

obtener el derivado quinazolin-2,4-diona del compuesto (I)

en el cual R; y Rs se sustituyen adecuadamente y R; es
hidrdégeno.

Tambbién, después de gue los sustituyentes deseados se
introducen en 1la posiciéL de amina secundaria del compuesto
(IX), el derivado quinazolin-2,4-diona del compuestoe (I), en

el cual Ry es alquiloc y se introducen los sustituyentes

deseados, puede obtenerse por alquilacidén de posicidén 1 en

presencia de hase o por desproLepc1o adicicnal subsecuente
a la alquilacién. Se pueden utilizar como el agente de

alquilacién antedicho, halogenuro de alquilo, sulfato de

drmula (I) de acuerdo
con la presente invencidn preparado mediante los
procedimientos antericores puede ser sometido & otras
aislaciones vy purificaciones por mnedio de métodos de

postratamiento convencionales, o© puede prepararse <Como una
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sal farmacéuticamente aceptable correspondiente, mediante
métodos convencionales. La sal, tal como es sabido por las
personas iddneas en el arte, deberia ser farmacéuticamente
aceptable y no téxica. Pueden utilizarse muchas sales para

roducir el compuestc de la presente invencidn y una de sus

e

sales farmacéuticamente aceptable, no tdxica.
La sal farmacéuticamente aceptable del compuesto de
acuerdo con la presente invencidén incluye sales de adicién

de 3dcido o sales de metales alcalinos. Dicha sal de adicidn

dcido clorhidrico, é4cido bromhidrico, &cido vyodhidrico,

acido sulfirico, é&cido acético, &cido bhencenosulfdénico,

dcido metanosulidnico, écideo fosfdrico, &cido nitrico, &acido
férmico, &cido propidnico, &cido succinico, &cido glucédlico,
acido lactico, adcido malico, dcido erdtico, Acido

carboxiliceo, y dicha sal de metal alcalino pued

D
w
M
By
e
[qt]
]
(@)

no se limita a ello, una sal de sodio, de potasio, de litio,

de magnesio o de calcio.

Adicionalmente, la presente invencidén brinda una
composicidén farmacéutica que es Vtil para prevenir o© tratar

las enifermedades neuvocerehrales, tal como se ha mencicnado

anteriormente, mediante la combinacidén de un compuestco
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derivado de guinazolin-2,4-diona de f£drmula (I), vy su sal

farmacéuticamente aceptable, con un vehiculo

Srmula (I) de acuerdo con la presente
invencidén es Util para tratar una enfermedad causada poxr una
degeneracién normal o anormal del sistema neurocerebral o
proteger sus células nerviosas, tal como se ha comprobado
por medio de los resultados de los siguientes ejenplos.
La presente invencidn brinda una composicidn
armacéutica que comprende el compuesto de fédrmula (I) o una
de sus sales farmacéuticamente aceptable como un ingrediente

activo con un vehiculo farmacéuticamente aceptable, para

neurodegenerativa o una disfuncidn del

I
QO
I_l

enfermedad cereb:
sistema nervioso. Mas especi

tica de acuerdo con la presente invencidn es Gtil

una disfuncidén neuroldégica, falta de memcria, insu
cerebrovascular, lesidén cerebral localizada, traumatismo

< ).

cerebral focal, traumatismoe cerebral difuso, lesidén de la

médula espinal, isguemia cerebral, hewmorragia cerebral,
accildente cerebrovascular isquémico, accidente
cerebrovascular hemorvagice, demencia, in
oclusién enbdlica, cclusidn trombdtica, reperfusidn

resultante de una isquemnia aguda, ataque isguémico

>



20

aguda, latigazo cervical, sindrome de nifioc maltratado,
enfermedad de Alzheimer, en
cuerpo de Lewy difusa, parédlisis supranuclear progresiva
(sindrome de Steel-Richardson), degeneracidn sistémica
niltiple (sindrome de Shy-Drager), afecciones epilépticas

<
1

crbénicas asociadas con  neurodegeneracidn, enfermedades

ica, esclerosis

o
o
)
o)
]_J

lateral primaria, ataxias degenerativas, degeneracidi

cortical, panencefalitis esclerosante subaguda, enfermedad

enfermnedad pridénica, enfermedad de Creutzifeldi-Jakob,
epilepsia, plexopatia o© neuropatia vy para mnejorar la
memoria.

La conposicidn

puede prepararse mediante la combinacidn de un compuesto de
la presente invencidn con un vehiculo inactivo
farmacéuticamente aceptable en forma de sédlido o liguido, y
puede formularse ein una forma apropiada, Ifarmacéuticamente
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puede prepararse en forma de liberacidén inmediata o
liberacidn sostenida, gue puede ser bien conocida por la

persona iddnea en el arte. La composicidn

polvos, cépsulas, suspensiones, jarabes, elixires,

soluciones, emulsiones © inyecciones para administracidn

Q@
Q
e
Q
[
(i)
i
[0
1
a
I_l
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W
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Q
=
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O
wn
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oral, intravenos
puede formularse en comprimidos, capsulas, polvos,
microgranulos, soluciones esterilizadas o suspensiones para

administracidén rectal o en

incluir: lactosa, dextrosa, sacarosa, sorbitol, wmanitol,

celulossa, metilcelulosa, celulossa microcristalina,
polivinilpirrolidona, agua, metilhidroxikenzoato,
propilhidroxibenzoato, talco, estearato de magnesio o
aceites minerales. Adicionalmente, el vehiculo
farimacéuticamente aceptable antedicho puede incluir

diluyentes o aditivos tales como cargas, diluyentes, agentes
aglutinantes, agentes tensicactivos, desintegrantes,

surfactantes, etc.

presentarse en forma de comprimidos, pastillas, polvos,
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aditivo, por ejemplo, tal como almniddn, carbonato de
calcio, sacarosa, lactosa y gelatina, o lubricantes tales

como estearato de magnesio, talco, etc. La formulacidn

(w3

agentes tensicactivos, edulcorantes, aromatizantes Y
conservantces. La Iformulacidén para administracidn parenteral
puede  presentarse en forma de soluciones estériles,
solventes no acuosos, suspensiones, emulsiones, liofilizados

o supositoriocs. Los solventes no acuosos y las suspensiones
incluyen: propilenglicol, polietilenglicol, aceites

vegetales tales como aceite de oliva, ésteres inyectables

tales como etiloleato, etc. Pueden usarse como vehiculos

de sus sales farmacéuticamente aceptable incluida en la
composicién farmacéutica de la presente invencidn varia
dependiendo del estado, peso, edad y género del sujeto,

h

gravedad de la enfermedad,
administracidén, vy puede ser seleccionada por la persona

iddénea en el arte. Por ejemplo, se recomienda por Lo

L_
<
@
b
-
[81}
I_J

administrar en una cantidad que oscila entre 0,01 y 500

mg/kg, preferentemente, 0,1 vy 100 mwmg/kg por peso/dia del
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compuesto de férmula (T) o} de una de sus sales
farmacéuticamente aceptable, perc no se limita a ese rango.

Puede administrarse en una sola dosis o puede dividirse en

Adicionalmente, la composicidén farmacéutica de la

presente invencidén puede incluir entre 0,001 y 50% en peso,

preferentemente, entre 0,1 y 50% en pesc del compuesto de
férmula (I) o de wuna de sus sales farmacéuticamente

aceptable, en base al peso total de la composicidn, pero no
se limita a ese rango.
EFECTOS VENTAJOSO

Un derivado de guinazolin-2,4-diona una de sus sales
x| ’ ’

farmacéuticamente aceptables y una composicién gque comprende

sanguineos, y por lo tanto, son Gtiles para prevenir o

tratar las diversas enfermedades antes mencionadas, por
ejenplo, accidente cerebrovascular, enfermedad de Alzheimer

)

y epilepsia, asi come también para aumentar la memoria.
La Figura 1 nmnuestra el e
accidente cerebrovascular del compuestoe 3 en un modelo de

oclusidén de la arteria cerebral media (MCAO). E1l color rojo
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(manchado) representa el area de cerebro normal, v el color
blanco (no manchado) representa el area de oclusidén. Se

administraron 100 mg/kg del compuesto 3 y 2000 mg/kg de

cerebrovascular (se utilizaron ocho ratcones en cada grupo
experimental) .
ecto del compuestoe 3 en la

supresidn del estrés oxidativo inducide por NMDA de células

cerebrales de ratdn. “Control normal” significa células
normales sin ningun tratamiento, y "control negativo™
significa células cerebrales con tratamiento de 300 pM de
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(grupos tratados con compuestos). Las marcas: ¥, * y **% son
para mostrar la diferencia significativa de P<0.05, si se lo

compara con cada control correspondiente, en los casos en

comparar los ¢grupos tratados con compuestos con control

negativo) .

La presente invencidén se explicard més especificamente
mediante los siguientes ejemplos que se brindan a modo de
ilustracidén y gque no buscan ser limitativos.

EJEMPLO 1:
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3-{3-[4-(3-aminopropilamino)butilaninc]propil }-1H-
quinazolin-2,4-diona (Compuesto 1)
1) Preparacidn de 2-etoxicarbonilamino benzcato de etilo

Se disolvié 2-amino benzoato de etilo (20 g, 0,12 mol)
en 140 mL de zileno, y se agregd cloroformato de etilo (13,8

mL, 0,15 mol). Después de someter a reaccidn bajo reflujo

presidén reducida. Se agregd al residuo 30 wlL de éter de

'H 1IMP(CDCL) : 10.51(s,1H), 3.43(dd,1T), 2.01(dd,1H), 7.51(c1H), 7.01(,1H),
4.37(q,2H), 4.22(q,2H), 1.40(t,3H), 1.32(t,3H); |

aminopropil)butan-

-
~
[I=N
1
(&N
[
[s1}
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=
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de agitar durante 4 horas a 125-135 , se agregd alcohol
isopropilico, y se agregé acido clorhidriceo concentrade para

formar un sdélido.
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El sélido obtenido por el procedimiento de £iltracidn
se disolvidé en agua y se neutralizd con una solucidn acuosa
de hidrézxido de sodio. Después de extraer el agua por

destilacidén bajo presidén reducida, se procedid a 1la

'H ITMR(D,0) - 7.48(dd,1H), 7.30(L1H), 6.83(m,2H), 3.73(,2H), 2.29(;,2H),
2.52(1,2H), 2.45(L,0H), 1.66(m,2H), 1.56(m,2H), 1.37(m,4H);
Ejemplo 2:

(Compuesto 2)

(Procedimiento 1)

N>
[

Se fundid por calentamiento —etoxicarbonilamino

benzocato de etilo (4,9 g, 20,6 mmol) y N,N’-bis-(3-

[

amincpropil)butan-1,4-diamina (2,1 g, 10,3 mmcl). Después de

agitar durant

[

—

alcohol isopropilico para formar un sdlide, y se secd bajo
presién reducida después de la filtracidn, para dar el
compuesto del titulo en forma de sédlido blanco (3,3 g, 64%).
" HMR(CDCL) « 8.05(d,2H), 7.02(¢,2H), 7.22(1,2H), 7.15(d,2H), 4.11(i,4H),
2.62(m,81), 1.94(m,4H), 1.55(s,4H);

(Procedimiento 2)

5 horas a 125-135 °C, se agregd 25 mL de

L
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butilamino]propil}-1H-quinazolin-2,4-diona (2,1 g, 6,0 mmol)
y 2-etoxicarbonilamino benzoato de etilo (1,6 g, 6,6 mmol).

Después de 5 horas, se agregd 20 mL de alcchol isopropilico

para formar un sélido y se secd bajo presidn reducida
después de la filtracidn, para dar el compuesto del titulo

en forma de sélido blanco (2,2 g, 74%) gue es igual al

compuesto cobtenido mediante el Procedimiento 1.

Ejemplo 3:

N

ihidro-

H-

.CL

Sal del 4cido clorhidrico de N-[3-(2,4-dioxo-1,4-

quinazolin-3-il)propil]-N-{4-[3-(2,4-dioxo-1,4-dihidro-2H~-

lo acético (0,7 mL, 7,3 mmol). Después de 2
horas, se extrajoe piridina por destilacidén bkajo presidn

reducida. Se agregd diclorometano v agua al residuo
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cromatografia sobre gel de silice del residuo restante para

dar el compuesto del titulo (1,1 g, 32%).

'H TDAP (MO0« 7.97(m,2H), 7.61(m,2H), 7.17(m,4H), 4.14(m,2H), 4.02 (i, 2H),
3.47(m,4H), 3.07(m,4H), 2.12(m,5H), 1.96(m,2H), 1.73(m,4H);

Se obtuvo N-[3-(2,4-dioxo-1,4-dihidro-2H-guinazolin~-3-

il)propil]-N-{4-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-
il)propilaminclbutillacetamida (0,65 g) tratando el
compuesto 1,0 ¢ del Ejemplo 3, citado anteriormente, <con

resina de intercambioc de iones con resina de intercambio de

<
L

ilones, compuesto en forma de base.

'H MMP(MeOD) : 7.89(m,2H), 7.53(mn,2H), 7.15-7.01(m,4H), 3.97(m,4H),
3.40(5,2H), 3.22(q,2H), 2.54(m4H), 2.05(d,3H), 1.94-1.83@n,4H), 1.61-1.44(m,4H);

Ejemplo 4:

N-(4-{acetil-[3-(2,4-dicoxo-1,4-dihidro-2H~quinazolin-3-11)
propil]aminotbutil)-N-[3-(2,4~dioxo-1,4~-dihidro-2H~

guinazolin-3-il)propillacetamnida (Conpuesto 4)
Después de disclver 3-(3~-{4-[3-(2,4-dioxo-1,4-dihidro-

2H-quinazolin-3-il)propilamino]lbutilamninc}propil)-1H-

se agreqgd anhidrido acétice (1,0 mlL, 10,2 mmol). Después de

del residuo restante, para dar el compuesic del titulo (2,1
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g, 90%).

'H MMFP(DMSO-dg) @ 11.40(s,2H), 7.91(m,2H), 7.63(m,2H), 7.17(m,4H),
3.86(tm,4H), 3.27(m,SH), 1.95(m,6H), 1.80(m,4H), 1.43(m,417);

Ejemplo 5:
Sal del &cido clorhidrico del éster etilico del &cido [3-

)

(2,4-dicxzo-1,4-dihidro-2H~qguinazolin-3-1il)propil]-{4-[3-

4 )

(2,4-dioxo-1,4-dihidro-2H-quinazolin~-3-il)propilaminolbutil)
carbdmico (Compuesto 5)
Se disolvidé por calentamiento 3-(3-{4-[3-(2,4-dioxo~

1,4-dihidro-2H-quinazolin-3-il)propilamnino]buitilamino}

propil)-1H-quinazolin-2,4~diona (2 g, 4,1 mmol) en 20 mlL de

for ~oformato
de ilo (0,4 mL, 4,1 nmmol) Después de 2 horas, se sometid
a cromatografia sobre gel de silice & la mezcla de reaccidn
para dar el compuesto del titulo en forma de sédlido amarilla

(0,48 g, 20%).

'H NMR(WEOD) : 8.00(,2H), 7.62(3,2H), 7.21(g,2H), 7.14¢m,2H), 4.15(t,2H),
4.09(q,2H), 4.02(t,21), 3.26(m,4H), 3. Of(n14II) 10(m,2H), 1.95(m,2H),
1.71(t,4H), 1.21(bs,3H);

Ejemplo 6:

{[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il)propil]
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Se disolvidé la sal del Acido clorhidrico de N-[3-(2,4-

dioxo-1,4-dihidro-2H-quinazolin-3-il)propil]-N-{4-[3-(2,4-
dioxo-1,4-dihidro-2H-quinazolin-3-il)propilamino]butil}

acetamida (2 g, 3,5 mmol) en 80 mlL de diclorometano y 10 nL
de metanol. Se agregd trietilamina (0,45 g, 4,5 mmol) vy

ormaldehido (0,14 g, 4,5 mnol), y se agitd durante 2
horas a temperatura ambiente. Después de concentrar el
solvente, se agregaron 40 wmlL de metancl y bkorohidruro de
sodio (0,76 g, 20,2 wmcl), y se agitd durante 15 horas.
Después de extraer el metanol por destilacidén bajo presidn
reducida, se procedid a la cromatografia sobre gel de silice
del residuc restante, para dar el compuesto del titulo en

forma de sélido blanco (1,2 g, 62%).

‘" TIME(MzOD) @ 7.98(m,2H), 7.60(ﬁ1,2H), 7.19%(m,2H), 7.11(m,2H), 4.02(m,4H),
2.46-3.36(m 4 ), 2.65-2.55(r 4H), 2.41,2.34(2,3H), 2.10(d,3H), 1.98-1.90(m,4H),
1.63-1.51(m,4H);

Ejemplo 7:

3-{4-[3-(2,4-dioxo-1,4-dihidro-2H~guinazolin~3-il)

alcohol isopropilico para

bajo presidn reducida. Se obtuvo el compuesto del titulo en
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Lo

forma de sdélido amarillo (3,2 g, 50%).

'H NMR(DMSO-dgy : 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), 1.3%(m,2H);

Ejemplo 8:
Sal del 4cido diclorhidrico de N-3-{4-[3-(2,4-dioxo-1,4-
dihidro-2H-guinazolin-3~-il)propilamino]butilamino}propil)-4-
hidroxibenzamida (Compuesto 8)

Se agregaron Aacide 4-hidroxibenzoico (1,13 g, 8
mmol), l-hidroxibenzotriazol (1,27 g, 9,4 wmmol), 1,3~

diciclohexilcarbodiimida (1,94 G, 9,14 minol) y N,N’-

diisopropiletilamina (1,64 wlL, 9,4 wmmol) en 20 mnlL de

cromatograiia sobre gel de silice del residuo restante, para

dar el compuestco del titulo en forma de sélido blanco (1,6

'H NMR(DLO) © 7.91(d,1H), 7.74(1H), 7.63d,2H), 7.33(,1H), 7.16(d,1H),
GRTAHY, 40T0,0H), 2.522¢,2H), 3.20(m,8H), 2.11(m,41), 1.91(,4H);
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Ejemplo 9:
3=-{3-[4-({N-[3-(2,4-dioxo-1,4~dihidro-2H-guinazolin-3-
il)propil]-N-bencillaning)butilamino]propil}-1H-quinazolin-

2,4-diona (Compuesto 9)

Se disolvid — 3=-(3-{4-[3-(2,4-dioxo-1,4-dihidro-2H-
guinazolin-3-il)propilaminolbutilaminc}propil)-1H-gquinazolin

mL, y se enfrid. Se le agregd por goteo bromurco de bencilo

ormados  y el filtrado se destild bajo presidn

del residuo restante, para dar el compuesto del titulo en

forma de sdélido blanco (0,28 g, 12%).

'H UMR(CDCL) : 7.91(dd,2H), 7.48(m,4H), 7.29-7.04(m,7H), 4.13(t,2H),
3.92(1,2H), 3.57(s,2H), 3130520, 3.040L2H), 2.51mAH), 2.300m,2H),
2.00(m,2H), 1.78(m,2H), 1.63(m,2H);

Ejemplo 10:
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ompuesto del titulo en forma
de sé6lido blanco (0,2 g, 7,8%).
'"H NMR(DMSO-ds ) ¢ 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), 2.48-3. 1o(m,4H), 2.39-2.64(m,4H), 1.96-1.82(m,4H),
1.62-1.34(m,4H);

Ejemplo 11

Ester terc-butilico del &cido [3-(2,4-dioxo-1,4-dihidro-2H-

quinazolin-3-il)propil]-{4~-[3-(2,4-dioxo-1,4-dihidro~-2H~
quinazolin-3-il)propilamino]lbutil}carbami (Compuesto 11)
Se disolvid 3-(3-{4-[3-(2,4-dioxc-1,4-dihidro-2H-

quinazolin-3-il)propilaminolbutilamine}propil)~1H-guinazolin
-2,4-diona (2 g, 4,1 mmol) en piridina 20 ml, y luego, se

enfrid. Se le agregd 0,93 g de bicarbonato de diterchutilo

(4,3 mmol). Después de 3 horas, se extrajo la piridina bajo

presidén reducida, y se proced a la cromatografia sobre gel
de silice, para dar el compuesto del titulo en forma de

s6lido amarillo (0,25 g, 10,4%).

'H MMPM20D) © 7.99m,2H), 7.60(m,2H), 7.22-7.09%(m,4H), 4.04(m,4H),
3.25(t4H), 2.5%(m,4H), 1.90(m,4H), 1.60-1.48(m,4H), 1.40(s,9H);

Ejemplo 12
Sal del &cido clorhidrice de N-[3-(2,4-dioxo-1,4~-dihidro-2H-

quinazolin-3-il)propil]-N-{4-[3-(2,4~-dioxo~-1,4~-dihidro-2H-

quinazolin-3-il)propilaminc]lbutil}netanosulfonamida
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(Compuesto 12)

Se disolvid por calentamiento 3-(3-{4-[3-(2,4-dioxo-
1,4-dihidro-ZH-quinazolin-3-il)propilaminco]butilamino}
propil)-1H-quinazolin-2,4-diona (2 g, 4,1 mmnol) en

se enfrid, y luego se agregd cloruro de metanolsulfonilo
(0,5 g, 4,3 mmol). Después de 2 horés, se extrajo el
diclorometanoc bajo presidn reducida, y se procedid a la
cromatcgrafia sobre gel de silice del residuc restante, para

1

dar el compuesto del

—
@

g, 27%).

'H HWMR(DMSO-dg) : 7.93(m,2H), 7.64(m,2H), 7.20(m,4H), 3.97(,2H), 3.91(,21D),
3.17(m,4H), 2.90(2,3H), 2.89(m,4H), 1.97(m,2H), 1.85(m,2H), 1.61(s,4H);

Ejemplo 13

N-{(4-{bencil-[3-(2,4-dioxo-1,4-dihidro-2H-guinazolin-3-1il)

ie

propillamino}butil)-N-[3-(2,4-dioxo-1,4~dihidro-2H-
-il)propil]acetamida (Compuesto 13)

Se disolvid 3-3-[4-({N=-[3=-(2,4-diox%o-1,4-dihidro-2H-
guinazolin-3-il)propil]-N-bencil}amino)butilamnince]propil-1H-
quinazolin-2,4-diona (0,28 g, 0,48 mmol) en 5 mL de
diclorometano. Se agregd trievilamina (0,13 wL, 0,96 mmol),
y anhidrido acético (0,06 mL, 0,58 mmol), y se agitd durante
1 hora. Se separd la capa orgénica por adicidén de agua, y se

secé con sulfato de magnesi Despues de filtrar vy
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concentrar, se procedid a la cromatografia sobre gel de

silice del residuo restante, para dar el compuesto del

o
I_J\

tulo en forma de aceite (0,12 g, 40%).

H OHMP(MeOD) : 7.96(L2H), 7.58(m,2H), 7.32(4,2E), 7.25-7.06(um,7H),
4.01m AH). 3.64,3.59(3,2H), 3.41(m,2H), 3.29(m,2H), Z.54(mAH), 2.09,2.04(3,3H),
1.98-1.85(m,4H), 1.63-1.49(rn,4H);

Ejemplo 14
Ester etilico del Acido (4-{acetil-[3-(2,4-dioxo-1,4-
dihidro-2H-guinazolin-2-il)propillemino}butcil)-[3-(2,4-dioxo

-1,4-dihidro-2H-guinazolin-3-il)propillcarbémicae (Comnpuesto
14)
En el Ejemplo 4, citado anteriormente, se usdé sal del

acido clorhidrico de N-[3-(2,4-dioxo-1,4-dihidro-2H-

quinazolin-3-il)prepilamino]lbutillacetamida 3 ¢ (5,3 mmol) vy

cloroformaco de etilo 0,6 mL (6,3 mmol), en lugar de 3-(3-4-

[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il)propilamino]
butilaminopropil)~1H-quinazolin-2,4~diona Y anhidrido
acético. Se llevd a cabo el mismo procedimiento descripto en

dicho Ejemplo 4, para dar el compuesto del titulo en
de sdlido blanco (1,1 g, 34%) en la mezcla de solventes de
piridina y diclorometano.

T 1IMPR(CDCL) @ 10.40(d,2H), 8.06(m,2H), 7.56(m,2H), 7.17(m,4H), 4.10(im,6H),
3.50-3.20(t0,8H), 2.10(s,3H), 1.97(m,4H), 1.55(d,4H), 1.21(m,3H);
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Ejemplo 15
3-[3-(4-{N-[3-(2,4-dioxo-1,4~-dihidro-2H~qguinazolin-3-1il1)
propil]-N-bencilamino}butil)-N-bencilamino]propil-1H-
quinazolin-2,4-diona (Compuesto 15)

En el Ejemplo 9, citado anteriormente, se obtuvo el
compuesto del titulo (0,4 g, 15%) por filtracidén de los

6lidos blancos formados por reaccidén durante 15 horas.

'H MMP(DMSO-dg) - m,(d M), 7.61(4L2H), 7.27-7.13(m, 14H), 3.85(t4H),
3.46(3,4H), 2.39(t,4H), 2.20(z,4H), 1.72(m,4H), 1.36(,4H);

Ejemplo 16

Ester etilic 4-dioxo-1,4-dihidro-2H-

’_l
(@)
O,
[
e d
Qn
Q
[_l -
o
(%)
I
N
~

quinazolin-3-il)propil]-(4-{[3-(2,4-dioxo~1,4~-dihidro-2H-
gquinazolin-3-il)propilletoxicarbonilaminolthutil)carbémico
(Compuesto 16)

Se disolvid 3-(3-{4-[3-(2,4-dioxo-1,4-dihidro-2H-

0 mL de piridina, y se le
agregd cloroformato de etilo (0,46 ml, 4,9 mmol). Después de
2 horas, se extrajo la piridina bajoc presidén reducida, y se
agregd diclorometano y agua al residuo restante. Después de
separar cada capa, se extrajo el diclorometano y se procedid
a la cromatografia sobre gel de silice del residuo restante,
para dar el compuesto del titulo en forma de sbélido amarillo

(0,61 g, 24%).
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'H YIMR(CDCL) : 8.09(d,2H), 7.35(;,2H), 770(1 2H), 7.12(d,2H), 4.09(m,SH),
3.35-3.25(m,8H), 1.96(m,4H), 1.52(s,4H), 1.21(,6H);

Ejemplo 17
Ester terc-butilico del 4&cido (4-{terc-butoxicarbonil-[3-
(2,4-dioxo-1,4~dihidro-2H-gquinazolin-3-il)propil]amino}
butil)-[3-(2,4-dioxo-1,4-dihidro~2H-quinazolin-3-il)propil]
carbdmico (Compuesto 17)

En el Ejemplo 11, citado anteriormente, se obtuve el

~

compuesto del titulo en forma de sélido blanco (0,3 g, 11

o

)

tomando otra

=
ar

ilic

=

raccidén de cromatografia sobre gel de s

'H ITME(CDCL) : 10.08(bs,2H), $.09(4,2H), 7.56(L2H), 7.19(62H), 7.13(d,2H),
4.05(,AH), 3.30-3.20(m,8H), 1.94(L4H), 1.51(5,4H), 1.42(,1SH);

Ejemplo 18
N-[3-(2,4-dioxo~-1,4-dihidro-2H-quinazclin-3-il)propil] -N-(4-
{[3-(2,4-dioxo-1,4~dihidro-2H~guinazolin-3-il)propil]lmetano-

sulfonilamninolbucil)metanosul

(!
j3)]
=
t_l
o,
Q
O
'—l

ompuesto 18)

En el Ejemplo 12, citado anteriormente, se obtuvo el

C
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compuesto del tit (0,24 g,

9,1%) tomando otra fraccidn de cromatografia sobre gel de

silice.

"M HME(DMSO-ds) - 1.30(3,2H), 7.90(d,2H), 7.62(1,2H), 7.16(n,4dH), 3.90(i,4H),
3.21-3,13(m,3H), 2 SS(S o), 1.84(m,4H), 1.56(s,4H);
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Ejemplo 19
N-[3-(acetil-{4-[3-(2,4~dioxo-1,4~-dihidro-2H-quinazolin-3-
il)propilaminclbutillamino)propil]-4-hidroxibenzamida
(Compuesto 19)

Se disolvid N-(3-{4-[3-(2,4~-dioxo-1,4-dihidro-2H-

guinazolin-3-il)propilaminc]butilamino}propil)-4-hidroxi-

[\

benzamida (1,27 g, 2,72 mmol) en 10 nL de piridina y se

agregd anhidrido acético (0,4 wlL, 4,07 mmol). Después de 2

horas, se extrajo la piridina por destilacidén bajo presidn
reducida, y se agregd diclorometano y agua. La capa orgdnica

se separd y se extrajo. Después de concentrar bajo presidn

reducida, se tratd el residuo restante mediantce
cromatografia sobre gel de silice y resina de intercambio de
iones, para dar el compuesto del titulo en forma de aceite

(0106 g/ 4,3%).

'"H NMR(MeOD) : 8.00(d,1H), 7.70(d,2H), 7.63(,1H), 7.21(;,1H), 7.16(d,1H),
6.20(4,2H), 4.09(1,2H), 3.29(m,6H), 2.77(m,4H), 2.12,2.09(z,3H), 1.99-1.82(m,4H),
1.59(m,4H),

Ejemplo 20

N-[3-(4-{acetil-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-

hidroxibenzamida

il)propillamino}butilaninag

loe]
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(Compuesto 20)
En el Ejemplo 19, citado anteriormeinte, se obtuvo el

conmpuestoe del titulo en forma de aceite (0,06 g, 4,0%)



tomando otra fraccidén de cromatografia sobre gel de silice

vtando la fraccidn con resina de intercambio de iones

'H MMP(MeOD) : 7.99(m,1H), 7.70(d,2H), 7.61¢n,1H), 7.17(m,2H), 6.50(d,2H),
4.01(m,2H), 3.42(m,6H), 2.87(m,4H), 2.10(=3H), 1.97-1.90(m,4H), 1.64(m,4H);

Ejemplo 21

N-{3-[acetil-(4-{acetil-[3-(2,

>

-dioxo-1,4-dihidro-2H-
quinazolin-3-il)propillaminoltbhutil)anino]propil}-4-hidroxi-
benzamida (Compuesto 21)

En el Ejemnplc 19, citado anteriormente, se obtuvo el
compuesto del titulo en

orma  de sédlido blanco (0,53 g,

35,4%) tomando otra fraccidén de cromatografia sobre gel de

'H HMP(MezOD) © 7.93(,1H), 7.70(dd,2H), 7.600m,1H), 7.15m,2H), 6.80(dd,2H),
3.99(m,zH), 3.42-3.30(m,10H), 2.09((,3H), 2.07(1,3H), 1.92-1.78(in,4H),
1.55(m,4H);

Ejemplo 22

N-[4-(2,4-dioxo-1,4~-dihidro-Z2H-quinazolin-3-il)butil]-N-[3-

N
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el mismo procedimiento descripto en dicho Ejemplce 4, para
dar el compuesto del titulo en forma de sdlide bhlanco (0,89
g, 81%) en la mezcla de solventes de piridina vy
diclorometano.

'H NAP(M=0D) @ 7.98(m,2H), 7.600m,2H), 7.16(m,4H), 4.02(m,4H), 3.420m,4H),
2.09(d,3H), 1.95(m,2H), 1.64(m,4H);

Ejemplo 23

3=(2-{3-[2-(2,4~-dioxo-1,4-dil]

-]
1.
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etilamino]propilamnino}etil)-1H-gquinazolin-2,4-diona
(Compuesto 23)

En el Ejemplo 7, citado anteriormerite, se usdé N,N'-
bis(2-amincetil)-1,3-propandiamina 2,4 g (14,3 mmol) en
lugar de N-(3-aminopropil)butan-1,4-dianina. Se llevd a cabo
el mismo procedimiento descripto en dicho Ejemplo 7, para

dar el compuestoe del titulo en forma de sélide amarillo

'H HMP(DMSO-dg) : 7.88(d,2H), 7.59(,2H), 7.14(n,4H), 3.92(L4H), 2.65(,4H),
2.47(m,4H), 1.43(m,2H);

Ejemplo 24

3-(3-{3-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-
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{(Compuesto 24)
En el Ejemplo 7, citade anteriormente, se usé N,N'-

bis(S-aminopropil) -1, 3-j (14,8 wmmol) en

be]
1=
O
lre}
8]
o
;
[N
l_'
8]
i
pans )
l_J
3
[8)]
N
~
(03]
U

lugar de N-(3-aminopropil)butan-1,4-diamina. Se llevd a cabo
el mismo procedimiento descripto en dicho Ejemplo 7, para
dar el compuesto del titulo en forma de sélido blanco (2,9

g, 41%).

oe

'H 1MR(DMSO-ds) : 7.91(d,2H), 7.63(,2H), 7.17(m,4H), 3.52(L4H), 2.49(,8H),
1.70(m,4H), 1.49(m,2H):;

Ejemplo 25

w

-(3-{4-[3-(2,4~-dioxo~-1,4-dihidro-2H-guinazolin-3-11)

cropilamine] -2-butenilaminc}propil)-1H-guinazolin-2,4-dicona

pa—

(Compuesto 25)
En el Ejemplc 7, citado anteriormente, se usd N,N'-

bis(3-aminopropil)-2-buten=-

—
~
>
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| .
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iND

;96 g (14,8 wmmol),
en lugar de N-(3-aminopropil)butan-1,4-diamina. Se llevd a
cabo el mismo procedimiento descripto en dicho Ejemplo 7,

dar el compuesto del titulce en forma de sdlido blanco (4,5

g, 62%).

o©

"H YMP(DMEG-ds) © 7.91(d,2H), 7.62(L,2H), 7.17(m,4H), Z.51(:,2H), 3.91(1,4H),
3.06(5,4H), 2.47(m,4H), 1.68(n,4H); '

Ejemplo 26

Ester terc-butilico del &cido (4-{terc-butoxicarbonil-[3-(1l-

C
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metil-2,4-dioxo-1,4~-dihidro-2H-quinazolin~3~
il)propillanino} butil)~[3-(l-nmetil-2,4-dioxo-1,4-dihidro-

2H-quinazolin-

|.J
I_l
—_
T
g
O
"")
.—l

1]carbémico (Compuesto 26)

Se disolvid éster terc-butilico del é&dcido (4-{terc-

butoxicarbonil-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-1i1)
propillaminolbutil)-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-
3-il)propil]carbdmico (2 g, 2,9 mmol) en 10 mwmL de

tetrahidrofuranc y 10 nlL Jde diclorometano, y se enfrid. Se
agregd hidruro de sodio (0,2 g, 8,3 mmol) vy voduro de metilo
(0,6 mL, 9,6 mmeol), vy se agitd durante 2 horas. Después de

concentrar el solvente bajo presidn reducida, se procedid a

ia sobre gel de silice del residuo restante,

H IMMP(CDCL) © &21(d,ZH), 7.66(5,2H), 7.24(L2H), 7.18(4,2H), 4.09(L,4H),
3.59(3,6H), 3.26-3.19(m,3H), 1.91(m,410), 1.43(s,4H), 1.40(s,1SH);

Ejemplo 27

Sal del 4cido diclorhidrico de 1l-metil-3-(3-{4-[3-(1l-metil-

2,4-dioxo-1,4~-dihidro~-2H~quinazolin-3-1il)propilamino]
butilamino}propil)-1H-quinazolin-2,4-diona (Compuesito 27)

Se disolvid éster terc-butilico del &cido (4-{terc-
butozxicarbonil-[3-(1l-metil-2,4-dioxo-1,4-dihidro-2H~
gquinazolin-3-il)propillaninoltbutil)-[3-(1l-netil-2,4-dioxo-

1,4-dihidro-2H-guinazolin-3-il)propillcarbémico (1,8 g, 2,5
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mmol) en 20 mL Jde metancl, se agregd acido clorhidrico

=

concentrado y se agitd. Después de concentrar el metanol, se
obtuvo el compuesto del titulo en forma de sélideo (1,3 g,

cidén.

N
Qi

88%) por cristali

HOHMR(DL0) ¢ 7.21(A,2H), 7.710,2H), 7.25(52H), 7.19(4,2H), 4.04(,4H),
3.34(,6H), 3.13(m,3H), 2.10(m,4H), 1.89(s,4H);

Ejemplo 28

-dioxo-1, 3-

(93]

Sal del 4cido diclorhidrico de 3-(3-{4-[3-(1,

dihidro-isoindol-2-il)propilamino]lbutilamino}propil)-1H-
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aminopropilamino)butilanino]propil}-1H-quinazolin-

(1,06 g, 3,1 mmol) y ftalato de dietilo (0,68 g, 3,1 rmol).
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Después de 3 horas, se agreg:

{

y acido clorhidrico concentradco, para formar un sdlido. Se
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'H MMPR(D,0) : 7.77(d,1H), 7.71(m,4H), 7.61(m,1H), 7.19(,1H), 6.99(d,1H),
3.98(L2H), 3.71(1,2H), 3.10(m,8H), 2.06(m,4H), 1.51(s,4H);

Ejemplo 29

-(2,4-dioxo-1,4-
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lH-guinazolin-2,4-diona (Compuesto 29)

nmismo procedimiento que en dicho FEjemploe 7, para formar un
s6lide y, luego, se tratd con acido clorhidrico, para dar el
compuesto del titulo en forma de sbdlido blancoe (1,5 g, 9,5%)
en metanol. |

'H HIMPRD:O) 0 7.91(,2H), 7.6401,2H), 7.235(m,2H), 7.07(d,2H), 4.07(t,4H),
J3.48(s,4H), 3.21(t,4H), 2.12(m,4H);

Ejemplo 30

Ester terc-bu

quinazolin-3-il)propill-(4-{[3-(2,4-dioxc-1,4-dihidro-2H~

carbamico (2 g, 3,4 mnol) en 40 nl de tetrahidrofurano. Se
agregd hidruro de sodic (0,16 g, 6,7 mmol) y l-bromohexano

(0,67 g, 4,0 mmol), y se agitd bajo reflujo. Se concentrd el

solvente bajo presién reducida, y se procedid a 1la
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cromatografia sobre gel de silice del residuo restante,

e}
[
]
a3}
Q
B
D
l__l
(@]

ompuesto del titulo en forma de un sdlido
blanco (0,52 g, 23%).

'"H HMEMeODyy @ 7.99(0m,2H), 7.610m,2H), 7.20(m,2H), 7.12(dd,21), 4.04(m,4H),
5.26(m,4H), 2.74(m,6H), 1.930m,4H), 1.54(m,6H), 1.40(s,9H), 1.29(5,61—1),

0.88(t,3H);

Ejemplo 31
Sal del &cido diclorhidrico de 3-[3-(4-{N-[3-(2,4-dioxo-1,4-
dihidro-2H-guinazolin-3-il)propil]-N-hexilamino}butilamino)

propil]-1H-quinazolin-2,4-diona (Compuesto 31)

Se desprotegid éster terc-butilico del é&cido [3-(2,4-

butil)carbémico 0,4 g (0,6 mmnol) mediante el mismo
procedimiento del Ejemplo 27, citado anteriormente, y se
separd por cromatografia, para dar el compuesto del titulo
en forma de sdélido blanco (0,1 g, 26%).

'H MMBP(M=0D) 0 7.97(m,2H), 7.60(m,2H), 7.20(0a,2H), 7.11(4,2H), 4.13(1,7H),

4.04(t,2F), 3.04(m,4H), 2.75(t,2H), 2.67(m,4H), 2.10(m,2H), 1.91(m,2H),
1.79(m,2H), 1.70(m,2H), 1.55(m,2H), 1.30(m,6H), 0.88(t,3H);

Ejemplo 32
Ester terc-butilico del &acido (4-{terc-butoxicarbonil-[3-(1-
hexil-2,4-dioxc~-1,4-dihidro-2H-quinazolin~-3-il)propil]amino}

butil)-[{3-(l-hexil-2,4-dioxo-1,4~dihidro-2H-gquinazolin-3-1i1)"
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propil]carbamico (Compuesto 32)

lico del &cido (4-{terc-

[N

Se disolvid éster terc-but

=-

olin-3-

idro-2H-quir

W
I Bl

il)propil]amino}butil)~{3-(2,4~dioxo-1,4-dihidro-2H-

-

quinazolin-3-il)propillcarbamico (3 g, 4,3 mmol) en 120 L

de acetonitrilo. Se agregd carbonatoe de potasic (3,45 g,

n

25,0 mnol) y l-bromcohexano (3,5 g, 21,1 mmol) y se agitd

)

durante 3 horas bajo reflujo. Se concentrd el solvente bajo

le silice del residuo restante, para dar el compeusto del

'"H 1IMP(CDCL) : 8.12(4,2H), 7.57(L2H), 7.14(,2H), 7.09(d,2H), 4.01(m,3H),
3.12(m,8H), 1.84(u,dH), 1.64(m,4H), 1.36(s,18H), 1.41-1.25(m,16H), 0.52(,6H);

Ejemplo 33

Sal del é&cido diclorhidrico de 1-hexil-3-(3-{4-[3-(l-hexil-
2,4-dioxo-1,4-dihidro-2H~quinazolin-3-il)propilaming]
butilamino}propil)-1H~-quinazolin=-2,4-diona (Compuesto 33)

Se desprotegid el &cido terc-butilico del é&cido (4-
{terc-butoxicarbonil-[3-(1l-hexil-2,4-dioxc~-1,4-dihidro-2H-

guinazolin-3-il)propillamino}butil)-[3-(1-hexil-2,4-dioxo-1,

|
(J

4-dihidro-2H-quinazolin-3-il)propil]carbamnico (2 g, 2,3
mmol) mediante el mismo procedimiento que el del Ejemplo 27,

ra dar el

e}
‘l‘ ’

citado anteriormente, y se cristalizd en etanol,
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compuesto del titulo en forma de sélido bklanco (1,07 g,
63%) .

l}IImAR@Aa?D): 8.15(4,2H), 7.73(m,2H), 7.45(d,2H), 7.30(t,2H), 4.17(m,5H),
3.09(1,5H), 2.12(m,4H), 1.84(s,4H), 1.72(m,4H), 1.43-1.35(m,12H), 0.91(,¢H);
Ejemplo 34

Ester terc-butilico del &cido [3-(2,4~-dioxo-1,4-dihidro-2H-
quinazolin-3-il)propil]-(4-{[3-(2,4-dioxo-1,4~dihidro-2H-
quinazolin-3-il)propillheptancilaminolbutil) carkbamico
(Compuesto 34)

Se somet a reaccidn el ester tevc-butilico del acido
[3-(2,4-dicxo-1,4-dihidro-2H-quinazolin-3-il)propil]-{4-[3-
(2,4-dioxo-1,4-dihidro-ZH-quinazolin-3-il)propilaminolbutil}
carkémico (0,4 g, 0,7 mmcl) con anhidrido heptanoico (0,2 g,
0,8 mmol) en lugar del anhidridoe acético del Ejemplo 4,
citado anteriormente. Se obtuvo el compuesto del titulo en

forma de sdlide blancoe (0,37 g, 88%) mediante el mismo

|_1

procedimiento de dicho Ejemplo 4.

MIMPR(CDCL) 0 8.10(m, II) 7.58(m,2H), 7.26-7.10(n1,4H), 4.08(m,4H),
3.49-3 23(m,3H), 2.23(,2H), 1.95(m,4H), 1.06-1.500m,6H), 1.42(1,5H), 1.27(m,6H),
0.87(m,3H);

Ejemplo 35
Sal de acido clorhidrico de la amida de [3-(2,4-dioxo-1,4-

dihidro-2H-quinazolin-3-1il)propil]—{4-[3-(2,4-dio=zo-1,4~
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(Compuesto 35)
Utilizando el éster terc-butilico del &acido [3-(2,4-
dioxo-1,4-dihidro-2H~-guinazolin-3-il)propil]-(4-{[3-(2,4-
dioxo-1,4-dihidro-2H-quinazolin-3-il)prcopil lheptanocilamino}

butil)carbamico (0,36 g, 0,5 mmol), se obtuvo el compuesto

del titulo en forma de sdlido bhlanco (0,2 ¢, 61%) mediantce
el mismo procedimiento del Ejemplo 31, citado anteriormente.

'H HMR(MeOD) : 8.01(m,2H), 7.63(m,2H), 7.23-7.13(m,4H), 4.14((2H),
4.05(m,2H), 3.45(m,411), 3.02(m,4H), 2.35(m,2H), 2.10-1.95(m,4H),
1.76-1.55(m,6H), 1.27(m,6H), 0.87(m,3H);

Ejemplo 36
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En el Ejemplo 3, citado anteriormente, se usd anhidrido
trifluorocacético 1,5 g (7,3 mmol) en lugar de anhidrido
acético, y se obtuvo el compuesto del titulo er
sbédlido amarillo (0,6 g, 15,8%), mediante el mismo
procedimiento de dicho Ejemplo 3.

'"H HMP (MeOD) @ 2000, 2H), 7.63(m,2H), 7.25-7.13(m,4H), 4.14(m,2H),
4.06(m,2H), 3.54(mm,4H), 3.01(m,4H), 2.07(m,4H), 1.74(m,4H);

Ejemplo 37

0
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N-{3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il)propil] -N-

trifluoroacetamida (Compuesto 37)

Se obtuvo el compuesto del titulo en forma de sédlido

blanco (1,1 g, 26,4%) tomando otra fraccidn de cromatografia
sobre gel de silice y sdlido formado en el Ejemplo 36,

citado anteriormente.

H 1NMP(Me0D) © $.01(m,2H), 7.62(m,2H), 7.23-7.12(m,4H), 4.03(m,4H),
3.50(m,8H), 2.01(m,4H), 1.65(m,4H);

Ejemplo 38
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(Compuesto 38)

Se utiliza el material de parte del Ejemplo 5, citado
anteriormente, 0,5 ¢g (1,0 mmol) vy cloruro de metoxiacetilo
(0,12 g, 1,1 mmol), en lugar de cloroformato de etilo. Se

llevé a cabo el mismo procedimiento descripte en dicho
Ejemplo 5, para dar el compuesto - del titule en forma de
sbélido blanco (0,1 g, 16,4%).

'H HMR(MeOD) : 5.00(m,211), 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(m,4H), 1.70(rm,4H);
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Ejemplo 39
Sal del &cido clorhidrico del éster bencilico del &cido [3-
(2,4-dioxo~1,4~-dihidrc —quinazolin-3-il)propil]-{4-[3-(2,4
-dioxo-1,4~dihidro-2H-guinazaolin=-3-il1)propilaminolbutil}

carbdmico (Compuesto 39)
Se utilizd cloroformato de bencilo 1,05 g (6,1 mnol) en

lu

lQ
Q
[
8%}
=]
=y
Q.
[
[—
o

acético del Ejemplo 3, citado

anteriormente, vy se llevéd a cabo el mismo procedimiento de

dicho Ejemplo 3, para dar el compuesto del titulo en forma
de sélido amarillo (0,34 g, 8,4%).

' FIMR(MzOD) @ £.00(ny,2H), 7.62(m,2H), 7.33-7.19Gn,7H), 7.13(t,2H),

5.08(5,2H), 4.12(1,2H), 4.00(w,2H), 3.41(w0,4H), 3.00-2.92(n,4H), 2.06(m,2H),
1.96(m,211), 1.69(bs,4H);

Ejemplo 40
N-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il)propil]-N-{4-

3-(2,4-dioxo-1,4-dihidro-2H-guinazolin-3-il)propilamino]
r 4 _1 l. ].

butil}-4-metilbencenosulfonamida (Compuesto 40)
Se wutiliza cloruro de p-toluenosulfonilo 1,4 g (7,3

mmol), en lugar de cloruro de metanosulfonilo del Ejemplo

12, citado anteriormente. Se llevd a cabo el mismo

se tratd con resina de intercambio de iones CG-50, para dar
el compuestc del titulo en forma de sdélido blanco (0,3 g,

8%) .

06
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'"H MIMP(Me0D) - 7.95(d,2H), 7.66(d,2H), 7.55(m,2H), 7.23(4,2H),
7.18-7.08(m,4H), 4.02(rn,4H), 2.23(1,2H), 3.15(,2H), 2.55(q,410), 2.39(s,2H),
1.89(im,4H), 1.63(m,2H), 1.52(m,2H);

Ejemplo 41

N-[3-(2,4-dioxo-1,4~-dihidro-2H-quinazolin~-3-il)propil]-N-(4-
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compuesto del titulo en
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tomando otra fraccidn de cromatogra

H HMP(DMSC-dg) - 11.40(s,2H), 7.90(d,2H), 7.62(m,6H), 7.32(d,4H),
7.17(u,4H), 3.86(L,4H), 3.08(m,3H), 2.35(s,61), 1.75(m,AH), 1.42(s,4H);

Ejemplo 42
Sal del adcido diclorhidrico de 3-(3-{4-[3-(2,5-dioxo-
pi j

rrolidin-1-il)propilamino]butilaminolpropil)~1H-gquinazolin
t

(0,43 g, 4,33 mmol), en lugar de ftalato de dietilo. Se
llevd a cabo el mismo procedimiento descripto en dicho
28, para dar el compuesto del titulo en forma dJde

Ejemplo

sbélido amarillo (0,23 g, 11%).
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'H HIMP(EAeOD) - 3.05(d,1H), 7.67(m, 1), 7.25(,1H), 7.20(d,111), 4.16(,2H),
3.61(t,2H), 3.07(m,3H), 2.72(s,4H), 2.12(m,2H), 1.97(m,2H), 1.82(m,4H),
Se explicaréd, detalladamente, due el compuesto de la
antedicha f£drmula (I) de acuerdo con la presente invencidn

tiene excelentes crfectos Como ag

[V
®
3
(w)
o
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®
=
o
e
[
(s
M
O
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l’\

mediante los siguientes Ejemplos que utilizan los compuestos
preparados por medic de los Ejemplos anteriores.
Los siguientes Ejemplos Emperimentales se presentan

para ayudar a la ccomprensidén de la invencidn, y no debe

considerarse que limitan en modo alguno la invencidn
expuesta en las reivindicaciones gue se presentan mas
adelante.
<Ejemplo Experimentcal 1> Experimento del efecco de
prevencidén del accidente cerebrovascula en un modelo de
oclusidén de la arteria cerebral media (MCAO)

Se usaron como animales de laboratorioc ratas mache de
especies SD de 290-300 g de peso corporal, y se utilizaron
en cada grupo experimental 8 ratas. La operacidén se llevd a

cabo utilizando el método de Nagasawa et al. (Nagasawa, H.
and Gogure, K. 1989, Stroke, 20: 1037-1043).

La

0]

ratas se anestesiaron con ketamina y se realizd la
operacidén al mismo tiempo dque se mantenia la temperatura

corporal con una termoplaca. Se efectud una incisidén en la
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regidén cerebral luego de la linea media del cuello, y se

ramificacidn de las arterias cardtidas interna y externa.

luego, el fondo de la arteria cerebral media se ocluyd con

sutura quirtrgica de nailon 4-0 (Dafilaon, B. Rraun,
Alemania) y se cortd con una longitud de 30 mm. El extremo

de 7-9 mm de la sonda se recubrid con la mezcla de silicona

(Xantopren VL plus, Heraeus Kulzer, Alemania) y agente de
curado (Optosyl-Xantopren A plus, Heraeus Kulzer,
Alemania), y el espesor era de 0,3-0,4 mm. Después de la
intervencidn de la insercidn de sonda y de_que los animales

se despextéran de la anestesia, se incluyeron en el grupo de
isquemia aquellos animales en los cuales se observaron
sintomas de déficit neurcldégico (caminar en circulo hacia la
derecha) .

Después de 3 horas de idsquemia, se retird la sonda
insertada para repenfundir la circulacidn sanguinea. Después
de 24  horsas, se extrajo el cerebro y se lo  tif

histoldégicamente.
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Se administrdé el compuesto 3 en un tiempo programado
antes o después de la insercidn de la sonda por via oral o

dintravenosa. La tincién con TTC (cloruro de 2,3,5-

del tejido cerebral causadce por la isquemia. Se realizd un
corte secuencial del procefaldén  del cerebro extraido
utilizando una matriz de cerebro (ASI instrumeni, Warren,

MI, EUA). Los cortes se colocaron en una solucidn de TTC al
2% y se incubaron a 37 °C durante 60 minutos para la
e de cerebro tefiido con TTC se £ijd en 10%

o~
4

de buffer de formalina y se ZIfotogra rente de cada

)

corte con una cémara digital. Las &reas infartadas (cm?) que
no se tiferon de rojo profundo en cada imagen adgquirida se
midieron utilizando un analizador de imédgenes y se calculd
el volumen infartad tal (cm®) nultiplicando el espesor de

los cortes.

Comc resultado, la administraciédn oral (100 mg/kg) del
compuesto 3 mostrd gue el eifecto inhibitoric de ese
porcentaje de volumen cerebral infartado fue del 22,3% vy
69,8% en comparacidn con el control negativo por
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experimento, re retird la sonda después de
inducir el accidente cerebrovascular a fin de reperfundir la
circulacidn Se administré el compuesto 3 en un  tiliempo

reperfusidén. Por
control positivo

minutos después de

cr
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aungue la

después de 1la

otro lado, se administrd MK-801 como
gque mostrd el efecto médximo a los 30

e puede

aplicar a pacientes cuyo tratamiento fue demorado luego del

inicio del accidente cerebrovascular.

Tabla 1. Efecto de prevencidén de accidente cerebrovascular

por administracién

oral

Tiempo de tralamiento

Compuesto 3 (100 mg/kg, po

Citicolina (2 g/kg, po)

o3

(antes d= indneir el Volumen Porcentaje Volumen Porcentaje
accidente infartado ithibitorio infartado inhibitorio
cerebrovascular) (e, comparado (cn?, comparado
promedio & con control promedio + | €on control
desviacion negativo (%) | desviacién | negativo (%)
estandar estandar
0 0,14--0,02 69,8 0,28+0,04 37,8
1 0,35+0,07 223 0,22+0,03 51,1
*Volumen infartado de control negativo 0,4510,03
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de prevencidn

por administracidn intravenosa

de acci

Q
(‘D
m

AABE

brovascular

Tierapo de tratarmiento Compuecto 3 (5 mg/lg, 1v) MIZ-801 (1 mg/l:g, iv)
(después de la Vohimen Porcentaje Volumen Porcentaje
reperfusidn) infartado inhibitorio infartado thibitorio
(crir’, comparado (cnii®, comparado
promedio = con control promedio + | con control
desviacién negativo (%) | desviacién | negativo (%)
estandar estandar
-0,5 0,14:0,03 67,2 0,19+:0,06 55,4
0,5 0,12+0,03 72,3 0,21+0,04 50,2
1 0,20-:0,04 53,8 0, 31 -0,02 27,0
2 0,22::0,02 49,9 0,332:0,02 22,8
4 0,22-:0,09 47,9 O 28 -0,08 34,4
6 0,17+0,04 60,9 0,37+0,06 13,3
12 0,16::0,04 62,7 0,39+0,06 8,7
18 0,37:0,03 13,5 0,40::0,08 7,4
24 0,36:-0,08 16,3 0,39::0,05 8,8

* Volumen irn

<Ejemplo

neurot

llevaron a cabo a

1985, Neurosci.

pipeta.

densidad

de 2

negatcivo 0,43%0,02

método

inhibitorio de
Mixto de células
células nerviosas se
(}e Choi (ChOi, D. W.
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24 cavidades (Falcon) en las cuales se habian cultivado
células gliales de corteza de cerebro en una incubadora

2

mantenida a 37 °C con 5% de CO, durante mas de 3 semanas. E1
medio de cultivo se complementd con MEM (medio esencial
minimo, Sigma), 2mM de glutamina, 21 M de glucosa, 26,5 mM
de bicarbonato, 10% de suero bhovine fetal (FBS). Durante 3-5
dias después de la introduccidén de las alicuotas, se

trataron 10 pM de Ara-C (citosina arabinosa) para suprimir

excitable durante 20 minutos, 12-15 dias después de la

células nerviosas, se acumuld lactato deshidrogenasa (LDH)
en proporcidén al nunero de células muertas. 24 horas después

Armacos, se midid la cantidad de

células utilizando un kit de medicién LDA (CytoTox 96,
Promega). Una vez completada la reaccidn, se midid el cambio
de absorbancia segun la cantidad de LDH, utilizando un
espectrofotémetro de microplaca. El efecto inhibitorio en la
muerte celular, comparado con el control negativo, se
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Tabla 3.

inducida por NMDA en

células gliales

Efecto protector en la nuerte

cultivo

AR

nerviosas

mixto de nerviosas-

Compuesto Efecto inhibitono de

Efzcto inhibitorio de

Cormpuzsio
muerta celular por muerte celular por
neurctoxicidad neurotoxicidad
excitable inducida excitable inducida
por NMDA % por NMDA %
1 ug/ml | 2 g/l 1 g/ml | 2 ug/ml
MIL-801 49,0 63,6 21 19,6 16,6
1 16,1 2,4 22 17,0 14,0
2 11,0 0,7 23 36,0 32,2
3 45,5 54,4 24 274 30,3
4 22,3 7,4 25 35,2 28,8
5 11,4 39,4 26 8,8 29,7
7 26,0 39,7 27 33,7 36,0
8 20,0 28,2 28 23,1 22,4
9 21,4 33,3 29 8,5 29,5
10 15,4 13,7 30 38,3 44 4
11 15,0 ND 32 32,0 29,8
12 5,7 2,6 33 14,6 65,1
13 17,4 23,0 35 32,5 35,7
14 18,9 26,9 26 32,2 18,4
15 22,4 22,3 37 27,3 25,0
16 18,1 ND 38 33,5 13,5
17 21,0 10,7 39 30,8 17,1
18- 44 4 21,0 40 ND 34,5
19 40,1 45,2 41 ND 28,5
20 36,4 42,5 42 24,6 21,8
ND: No detectada
<Ejemplo Experimental 3> Efecto inhibitorio en la

citotoxicidad mediada por Hy;0, en células SH-SY5Y
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" Las células SH-SY5Y que son orientadas por la linea de

células nerviosas de seres humanos se cultivaron a una
concentracién de 3 x  10° células en una placa de 96

trataron 200 uM de perdéxido de hidrégeno para inducir la
toxicidad durante 24 horas. Una vez completada la reaccidn,
se midié la tasa de scobrevida de las células mediante un
ensayo MTT.

Comc resultado, se identi
de las células SH-SYS5Y se correl
concentracién del Compuestc 4 y mostrd aproximadamente un
35% de efecto protector en células a una concentracidn de

100 pg/ml (Tabla 4).

Takla 4. Efecto inhibitorio en toxicidad oxidativa inducida

Concentracidn Porcentaje de inhibicidn (%)
5 ng/ml 2,0x0,4
50 upg/ml 18,1%2,1
100 pg/ml . 34,5%5, 8
<Ejenploc experimental 4> Efecto inhibitorio. - en 1la

citotoxicidad mediada por ZnS04s en células SH-SY5Y
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mediante un

és de 30 minutos, se trataron
inducir la toxicidad durante
de sobrevida de las células
resultado wmostrd un efecto
la toxicidad (Tabla 5)

Takbla 5. Efecto inhibitorio por toxicidad inducida por zinc
Concentracidn Porcentaje de inhibicidén (%)
2 21,7+4,1
3 17,6%£3,5
12 12,7+4,3
35 9,1+1,8
<Ejemplo Experimental 5> Efecto inhibitoric de la produccidn
de ROS en células cerebrales
Se midid el esitrés oxidaiivo para evaluar los eifectos
inhibitorios de la produccién de especies reactivas del
oxigeno (ROS) utilizando DCF-DA, que es una sonda
fluorescente. Se obtuvieron células cerebrales de la corteza
de cerebro de ratdén para preparar la solucién de células con
2 x 10° células/ml. Cada célula cerebral se tratd con 11 pM
de DCF-DA, seguide de la reaccidn en una incubadora a 37 °C,
5% de CO,, durante una hora. Después de lavar dos veces, el
Compuesto 3 se tratd con una concentracidbdn de 125 pg/ml vy
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250 pg/ml. Al mismo tiempo, se trataron 300 puM de NMDA y se
incubaron en una incubadora a 37 °C y con 5% de CO, durante
24 horas. Una vez completada la reaccidn, se midid la

fluorescencia gque mostrd oxigeno reactivo en solucidn de

reaccidin utilizando un espectrofotémetro de fluorescencia

|_1

[

esultado, el

3

(excitacidén 480 nm/emisidén 53 nm) . Como

Compuesto 3 suprimid el estrés oxidative inducido por NMDA

de las células nerviosas de un modo dependiente de la dosis
(Figura 2)
Se representd el efecto inhibitorio de ROS con

respecto a la dosis due suprime un 50% de la produccidn de
oxlgeno reactivo, en comparacidén con el control. Se observd
un aumento de la actividad de la superédxido dismutasa (SOD),
una enzima que cumple un papel clave en la produccidn de

e

oxigeno reactivo, y s
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comparacién con el control. Se mididé la actividad de la
superdxzido dismutasa (SOD) utilizando un kit adguirido de
Sigma. Como resultado, la mayoria de los compuestos
waracidn con MK-801,
que es un control positivo. Ello indica gue tienen un efecto

superior con menores dosis gue MK-801.

Takbla 6. Efecto inhibitorio de produccidn de ROS en células

cerebrales de ratdn
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Compuesto Efecto inhibitorio de Compuszsio Efzeto inhibitorio de
ROS ROS
IDsg (2g/ml) IDsg (ug/ral)
MI-801 164,8:17,6 27 21,9+16,1
1 73,0+14,1 28 30,9+13,7
3 108,3+27,2 29 10,1173
5 24.4--10,5 30 79,54+15,7
7 17,7€17,3 32 14,4+7.,6
8 102,7+20,4 33 172,7+19,7
13 87,3::10,9 35 140,0-:18,6
14 90,1+12,2 37 22,9173
22 172,5+23,6 38 136,1:11,0
23 55,5427,2 39 32,3+20,0
24 122,4432 .4 40 31,0+8,1
25 104,032,535 4] 27,2+:18,6
42 137,7421,0
Talbla 7. Efecto en el aumento de la actividad de superdxido
dismutasa (SOD) en células de cerebro de ratdn
Compuesto Aumenio d= la Compussto Aumento de la
actividad SOD actividad SOD
100 nug/ml 100 pg/ml
comparado con comparado con
control control
MK-801 -0,5+2.9 21 -0,3+3,7




119

63

1 0,7+5,6 22 3,7+0,8

2 2,8+4.,0 23 4,0£10

3 3,242.7 24 6,9+3,8

4 0,62-2,2 25 1,6+9,3

5 2,5+2.8 26 0,745,7

7 ND 27 2,4+7.8

8 ND 28 ND

9 ND 29 3,0+1,1

10 ND 30 6,2+:6,2

11 2,343 .4 32 0,3+7,1

12 2,8x1,8 33 ND

13 7,6+2,9 35 3,479

14 2,7+1,0 36 4,94+1,2

15 1,343, 37 2,0+5,8

16 7,542,3 38 3,2+4,9

17 0,3-:0,0 39 19,0-:6,3

18 ND 40 8,3+3,2

19 ND 41 2,0+0,9

20 ND 42 1,642,6
Los efectos antagonistas de los compuestos en el
receptor de NMDA examinados en los Ejemplos Experimentales 2
a 5 demostraron que los compuestos de la presente invencidn
se pueden utilizar como farmacos no sbdlo para tratar el
accidente <cerehrovascular isquémico, sino también para
prevenir vy tratar la enfermedad cerebral degenerativa



139

64
relacionada con este receptor, tal como  epilepsia,
esclerosis lateral amiotrdfica (ALS), enifermedad de

r=
L

Parkinson, enfermedad de Huntington, enfermedad de Alzheimer
lesidn cerebral traumdtica o lesidn de la médula espinal.

y
También se pueden utilizar para mejorar

la memoria.
<Ejemplo experimental 6> Experimento del efecto

anticonvulsivo

Se realizd un experimento a través del método de Ali

observé el efecto (Tabla 8). La investigacidén del proceso de

actividad se 1llevdé a cabo por medic del Programa de

=
jun
[N
c
=
]
]
r
®
®
l.._l

Desarrollc de Farmacos epilépticos (ADD) de N
desarrollo del farmaco anticonvulsivo. Uno de los puntes
evaluados de la actividad anticonvulsivo en la primera etapa

de este programa €3 la prueba con pentilentetrazol (PTZ).

Después de la administracidén del farmaco de prueba, se

=3

administrd por via subcutédnea una dosis de 80 ng/kg de PTz vy

se observé durante al menos 30 mwinutos. Desgpués de

administrar 10 wg/kg de farmaco de prueba, se efectud la
evaluacidén calculando el tiempo de iniciacidén de 1la

por completo y la tasa de mortalidad. Se determind gue tenia

un efecto anticonvulsivo cuando no se observaba un Unico



episodio de espasmo clénico

uno de

4 animales

administracidén de PTZ.

Tabla §.

durante

5 segundos

de laboratorio des

Efecto anticonvulsive de los compuestos

ob

en al menos

pués de 1la

Compnesto Tiempo de Duracidn de Porcentaj’r: de Taza de
iniciacién de convulsidn induccién de | mortalidad (%)
convulsién (min) convulsion (%)
(min)
control - 5,00,7 46,7+3,3 100 (23/23) 70 (17/23)
negativo
Control N.D.## N.D.## 0(0/0) 0(0/0)
positivo
Diazepam
1 16,1+9,0% 43,949,0 83(5/6) 67(4/6)
2 12,943,7%% 35,7%7,1 100(0/0) 67(4/0)
3 S4,77,7%% 11,84:5,6%% 50(6/12) 17(2/12)
7 3,1=0,3 42,9:8,7 100(6/6) 67(4/6)
9 4,4+0,7 39,8+10,3 100(6/6) 67(4/6)
10 5,8:1,4 49,9+5.4 100(6/6) 17(1/6)
11 10,1249 44,95, 100(6/6) 17(1/6)
12 13,7=06,2% 39,3+8,8 100(s/0) 67(4/6)
14 8,5+1,8% 2,9::2,1%% 100(6/6) 0(0/6)
15 25,7+£7,2%% 34,3+7,2 83(5/6) 83(5/6)
16 7,617 0,442 3% 100(6/0) 0(0/0)
18 19,1:8,4%* 5,243 4%% 83(5/6) 0(0/6)
19 38,7+:1,5%# 1,8:2,7%% 50(3/6) 0(0/6)
20 44,7+11,0%% 0,9::1,9%% 50(3/6) 0(0/6)
21 22,2411,9%% 0,743, 1%% 67(4/6) 0(0/0)




Ay

Compuesto Tizrpo de Duracién d= Porcentaje de Tasa de
iniciacién de sonvulsién indvuecidn de | mortalidad (%)
convulsién (min) convulsién (%)
(min)
22 15,24:9,0% 7,0+£3,2%% 83(5/0) 0(0/6)
23 9,3:2,5 28,7+8,6% 100(6/6) 33(2/6)
24 6,117 35,7+:84 100(6/6) 50(3/3)
25 6,2::1,5 48,3+5.9 100(6/6) 83(5/6)
26 15,449,0% 33,0£9,5 83(5/6) 50(3/6)
27 8,4+2.6 35,849,8 100(6/6) 50(3/6)
28 4,842.2 26,940,5% 100(6/6) 0(0/6)
29 18,2:9,1 30,3+11,1 33(5/6) 17(1/6)
30 15,9::8,0% 44,1:9,0 33(5/6) 33(5/6)
32 11,3+4,5% 29,8+12,0 100(6/6) 50(3/6)
33 lo, 12,27 36,0+7,0 100(0/0) 83(5/0)
35 5,4:1,6 33,34£7,3 100(6/6) 33(2/6)
36 8,942,3% 25,1497 100(6/5) 33(2/8)
38 16,0::9,0% 11,2::7,3%% 83(5/6) 17(1/6)
39 9,542,8% 19,8+0,4% 100(6/0) 0(0/0)
40 11,242 4%% 42,348,5 100(6/6) §3(5/6)
42 9,844, 1% 18,248,6 100(6/6) 17(1/6)
Cada wvalor representa un valor promedic (n=6) de medicidn

(En el caso del control negativo, n=23)

Significacidén estadistica comparada con control (95%

confianza)
Z ()ﬁ[_"r O]

Significacidén estadistica conparada con (99%
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confianza)

N.D.: No Detectado
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Después de anestesiar ratas macho de la especie SD

(250-300 ¢g) por inhalacidn de éter, se extrajeron sus aortas
tordcicas y se las colocd en bhuffer de Krebs (mM; NaCl 118,

NaHCO; 27,3, KCl1 4,8, MgSOy4 1,2, KH;PO, 1,0, CaCl, 1,25,
glucosa 11,1). Se cobtuvieron 2 mm de anillo adrtico bajo un
microscopic de diseccidén y se los cultivdé en un bafio de
bdrgano para medir la tensidén de los vasos sanguineos. E1
bafio de &érgano se llend con buffer de Krebs y se saturd con
95% de 0, 5% de CO; para mantener el oxigeno disuelto y un
pH fisioldgico. Se midid el cambio de tensidn con un

tensidmetro (Hugo-sach
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surco de contraccidn logrd el equilibrio, se agregaron 1los
compuestos, y posteriormente se observé la respuesta de

relajacién.

QO

.

En la Tabla 9 se indica el resultado de la adicidn del
Compuesto 3 a una dosis d 100
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50 pg/mL, pg/mL vy
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NS
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d

JJA

is, la aor
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O
[47]

(Tabla 9). En la Tabla

10 se indica el resultado de la administracidn de cada
compuestco a una dosis de 67 pg/mL, y se puede presumir gque
este resultado retarda la mnuerte celular e induce el
renacimiento de células muertas, debide al aumento del
torrente sanguineo por expansidn de un vaso Sanguineo en un
cuerpo.

Tabla 9. Efecto relajante dependiente de la dosis en

misculos de los vasos

Dosis (pg/mL)

Porcentaje de relajacion
(%), (promedio *

desviacidn estandar)

Control - 0
Compuesto 3 50 16,2+4 4
100 44.2+8.5
200 65,6%7,1
Cada valor vrepresenta un valor promedio i+ desviacidn
estandar (n=3) de medicidn.
Tabla 10. Efecto relajante en compuestos de musculos de los



69

Compuesto Porcentaje de Compuesto Porcentaje de
relajacién (%) relajacion (%)
MK-801 ND 21 2,6
1 12,8 22 ND
2 10,9 23 20,4
3 27,4 24 ND
4 7,7 25 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 4,9 30 40,4
11 10,9 32 ND
12 10,9 33 38,5
13 9,3 35 42,6
14 ND 36 ND
15 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

Cada valor

representa en prome

N.D.: No Detectado

(n=3) de medicién.

Se observd un efecto de relajacidn superior de misculos
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de los vasos sanguineos, comparado con los de control en la
Y L

mayoria de los compuestos.

[APLICABILIDAD INDUSTRIAL]

Tal como se ha mencionado anteriormente en los
ejemplos, los compuestos de la presente invencidn muestran
un efecto de prevencidn de accidente cerebrovascular, un
ecto inhibidor

de toxicidad Hp0., y toxicidad ZnS04 en células nerviosas, un

Gl

efecto antioxidante an células nerviosas, un efecto

e

anticonvulsivo y un efecto relajante de la acrta torédcica.

Por lo tanto, pueden utilizarse como fadrmacos para prevenir
y Cratar las diversas enfermedades mencionadas
anteriormente, tales COomo accidente cerebrovascular,
tLrastorno funcional del sistema nervioso, pérdida de

memoria, dis
columna vertebral, isquemia cerebral, demencia, enfermedad

de Alzheimer, enfermedad de Parkinson y epilepsia.
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REIVINDICACIONES

1. Un compuesto de guinazolin-2,4-diona de férmula (I):
Ry
|

_N_ 0

T

N
‘CHZB——N J A-—r|1 <3142\~NR4R5
p

/o | /m (D
o R, Rs
en la cual:
Ry es hidrdgeno o alquilo;
cada uno entre R» Y% R3 se selecciona,

independientemente, entre hidrdgenc, alguilo, -CORg,

bencilo, donde Rg es alquilo, alcoxi,
o benciloxi, cada uno de los cuales estd no sustituido

ituide por haldgeno, hidroxi, metoxi, etoxi o

O
W
o
w
cr
=

nitro, y Ry es un alquilo o arilo inferior no

A es -(CHy;)p,- o -CH,CH=CHCH;-~, donde n es un entero
seleccionado entre 2 y 4;

Ry es hidrégeno y Rs es hidrdgeno o Dbenzoilc no
sustituido o sustituide por uno o was halégeno,
hidroxi, alcoxi o nitro en un anilloc bencenc o cuando
Ry ¥y Rs junto con N forman un anillc, Ry y Rs forma una

O ReO 0O o o)

—Co——N-C- ’ —&’,’_‘\'&" © —C C—

O O .
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donde Rg es hidrdgeno o alguilo;

cada uno entre { y m se selecciona, independientemente,
entre un entero seleccionado entre 2 vy 4; vy

p es un entero de 0 a 1,

o una de sus sales farmacéuticamente aceptables.

El compuesto de acuerdo con la Reivindicacién 1

en la cual:

R; es hidrégeno;

cada uno entre Ry Y% R3 se selecciona;
independientemente, entre hidrdgeno, alguilo, -Ci-Cq, -
CORg, =SOzR;, 0 estd sustituido o no sustituido por un
fenilo o bencileo, donde Rg es alquilo, alcoxi, fenilo,

feriloxi o bhenciloxi, cada uno de los cuales estd no

A es -(CHz)p,- o -—CH,CH=CHCH,-, donde n es un entero

seleccionado entre 2 y 4;

Ry es hidrégeno y Rs es hidrdgeno o benzoilo no
sustituidoe o sustituido por uno o mnds haldgeno,
hidroxi, alcoxi o nitro en un anillc benceno o cuando

D m em

Ry vy Rs junto con N forman un anillo, Ry y Rs forma una

]

parte divalente de © Re? donde Rg es hidrdgeno o

]

1%
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alquilo;
cada uno entre { v m se selecciona, independientemente,

entre un entero seleccionado entre 2 y 4; y

El compuesto de acuerdo con cualguiera de las
reivindicaciones anteriores, que se selecclona entre el
grupo que comprende:
3-{3-[4-(3-aminopropilamino)butilamino]propil}-1H-

quinazolin=-2,4-diona;
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-{4-[3-(2,4-dioxo-1,4-dihidro-2H~-guinazolin-3-
il)propilamino]butilamino}propil) -4-hidroxibenzamida;
3-{3-[4-({N-[3-(2,4-diox0o~1,4~dihidro-2H~gquinazolin-3~

il)propil]-N-bencill}amino)butilamino]propil}~1H~

N-[3-(2,4-dioxo-1,4-dihidro-2H~gquinazolin-3-il)propil]-
{4-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3~-11)

propilamino]lbutil}benzamida;

Ester terc-butilico del dcido [3-(2,4~-dioxo-1, 4~

dihidro-2H-quinazolin-3-11)propil}-{4-(3-(2,4-dioxo-

1,4-dihidro-2H-quinazolin-3-il)propilamino]butil}

carbéamico;

N-[3-(2,4-dioxo-1,4~-dihidro-2H-quinazclin-3-il)propil]
N-{4-[3-(2,4~-diox0o-1,4-dihidro-2H-gquinazolin-3-1i1)

N-(4-{bencil-[3-(2,4-dioxo-1,4~dihidro-2H~-quinazolin-3-

il)propil]aminoc}butil)-N-[3-(2,4-dioxo~-1,d-dihidro-2H~
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Ester etilico del &cido (4-{acetil-[3-(2,4-dioxo-1,4-

dihidro-2H-quinazolin-3-il)propil]lamino}butil)-[{3~-(2,4-
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0lin-3-il)propillcarbamico;

]_J

na

N

dioxo-1,4-dihidro-2H-qu

3-{[3-(4-{N-[3~(2,4~-dioxo-1,4-dihidro-2H-gquinazolin-3-

Ester etilico del acido [3-(2,4-diocxc-1,4-dihidro-2H-
quinazolin-3-il)propil]-(4-{[3-(2,4-dioxo~-1,4-dihidro-

2H-quinazolin-3~il)propil]etoxicarkbonilaminoltbutil)

[

N-[3-(2,4~-dioxo~1,4-dihidro-2H~quinazolin-3-il)propil] -

il)propillmetancsulfonilamino}butil)metanosulfonamnida;
N-[3-(acetil-{4-[3-(2,4-dioxo-1,4-dihidro-2H

(3-(4-{acetil-[3-(2,4-dioxo-1,4-dihidro-2H-

4

quinazolin-3-il)propil]aminolbutilaminge)propil]-4-

hidroxibenzamida;
N-{3-[acetil-(4-{acetil-[3-(2,4-dioxoc-1,4-dihidro-2H-
quinazolin-3-il)propillaminolbutil)amino]propil}-4-

hidroxiben

N

amida;
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- i}

l-dihidro-2H-guinazelin-3-il)butil] -N-

|-

~
v

N-[4-(2,4~-dioxo-
[3-(2,4-dioxo-1,4~dihidro-2H-quinazolin-3-1l)propil]
acetamida;

3-(2-{3-[2-(2,4-dioxo-1,4-dihidro-2H~-gquinazolin~-3-
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il)propilamino] -2-butenilanino}propil)-1H-quinazolin-
2,4-diona;

Ester terc-butilico del &cido (4-{terc-hutoxicarbonil-

=

[3-(1l-metil-2,4-dioxo-1,4-dihidro-2H-quinazclin-3-

dihidro-2H~-quinazolin-3-il)propil]carbamico;
1-metil-3-(3-{4-[3-(1l-metil-2,4-dioxo-1,4~dihidro-2H-
quinazolin-3-il)propilamino]lbutilanino}propil)-1H-
quinazolin-2,4-diona;

3-(3-{4-[3-(1,3-dioxo-1,3-dihidro-isoindol-2-1i1)
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Ester terc-butilico del acido (4-{[3-(2
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dihidro-2H-quinazolin-3-1i1)propillhexilamino}butil)
carbamico;
3-[3-(4-{N-[3-(2,4-dioxo~-1,4~dihidro-2H-quinazolin-3-

Ester terc-butilico del é&cido (4-{terc-hu icarbonil-
[3-(1-hexil-2,4-dioxo-1,4~dihidro-2H-quinazolin-3-1il)
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amino}propil)-1H-

Ester terc-bu

tilico del adcido [(3-(2,4~dioxo-1,4-

1,4-dihidro-2H-gquinazolin-3-il)propillheptancilamino}

butil)carbamico;

Amida [3-(2,4-dioxo-1,4~-dihidro-2B-guinazolin-3-il)
propil]-{4-[3-(2,4-dioxo-1,4~dihidro-2H-quinazolin-3-
il)propila Jbutillheptanoico;
N-[3-(2,4-dioxo~-1,4~-dihidro-2H~quinazolin~-3-il)propil] ~
N-{4-[3-(2,4~-dioxo-1,4-dihidro-2H-quinazolin-3-1i1l)

propilaminclbutil}-2,2,2-trifluorcacetamida;

"



[

.

78

N-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-11)propil] -

N-{4-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin-3-11)

-dioxo-1,4-dihidro-2H-
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N-[{3-(2,4-dioxo-1,4-dihidro-2H-guinazolin-3-il)propil] -
N-(4-{[3~-(2,4-dioxo-1,4-dihidro-2H-guinazolin-3-

metilbencenosulfonamida; y
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dioxo-pirrolidin-1-il)propilamino]

{4-[3-(2,4-dioxo-1,4-dihidro-2H-quinazolin=-3-
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il) propilaminolbutil}-1H-quinazolin-2,4-diona, © una
de sus sales farmacéuticamente aceptables.
6. E1 compuesto de acuerdo con la Reivindicacién 1 gue es 3-

3-(2,4-dioxo-1,4-dihidro-2H-guinazolin-3-

——
w
1
xS
|
—
2
I
——
(%)

il)ypropil]-N-bencil}amino)butilamino] propil}-1H-
quinazolin-2,4-diona, O una de sus sales
farmacéuticamente aceptables.

7. El compuesto de acuerdo con la Reivindicacidén 1 que es N-

[3-(acetil-{4-[3~(2,4-dioxo-1,4-dihidro-2H-guinazolin-

armacéuticamente

aceptables.

i

8. El compuesto de acuerdo con la Reivindicacidn 1 gue es N-

[3-(4-{acetil-[3-(2 4-dioxa -1,4-dihidro-2H-quinazolin-

9. El compuesto de acuerde con la Reivindicacidén 1 que es 3-

etilamino]propilaminoletil)~1H-guinazolin-2,4-diona, 0

una de sus sales farmacéuticamente aceptables.

butilice ' del &dcido [3-(2,4-dioxo-1,4-dihidro-2H-
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11. El1 compuesto de acuerdo con la Reivindicacidn 1 gque es

e
2H-quinazolin-3-il)propil]-{4-[3-(2,4-dioxo-1,4~-
dihidro~-2H-guinazolin-3-il)propilamino]butil}carkbamico,

12. El compuesto de acuerdo con la Reivindicacidén 1 que es
N-[{3-(2,4-dioxo-1,4-dihidro=-2H-gquinazolin-3-il)propil]-
N-{4-[3-(2,4-dioxo-1,4-dihidro-2H~-Jquinazolin-3-

il)propilamine] butil}-4-metilbencenosulfonamida, © una

13. Un procedimient
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(IX) que comprende una etapa de reaccién de un

([)
F‘T
O
[a1]
=
l_l -
=]
[8]]
O
0]

compuesto de f£drmula (IV) con un compu
formula (V), para ocbtener el compuesto de fédrmula (IX)

en presencia o en ausencia de solventes:

N—coz—AIk
t H H i

) , P (V)

H

N 0
FCW A_:%CHZiNR‘RS (1%)
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en la cual:
A, ¢, m y p son tal como se los ha definido en 1la
Reivindicacidén 1;

c
KN

orman un anillo, Ry y Rs
QO HO
divalente de -QC}NC* ;

con N

Alk representa alquilo; vy

L representa un grupo de partida.
El procedimientc para preparar un compuesto de f£férmula

(IX) de acuerdo con la Reivindicacidn 13, en la cual el

compuesto ds

o

ecnzoato de etilo, que se obtiene mediante la reaccidn
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férmula (ITII) en un solvente
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reaccidén a un compuesto amina primaria

con un compuesto de férmula (VII) o de £érmula (VIII),

0 en ausencilia de solventes:
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H

Nfo
Y hcn%u—}?—g—{cnzsz WD,

-Y
Rs=X  (VID), <:_y- (VIID,

N_O
N
' A—N—CH;7~NR4R
FCHzl: p H_( z): 4Ns (1%).

en la cual:

A, Rgy R, ¢, m y p son tal como se los ha definido en
la Reivindicacién 1;

Rs no es hidrdgeno;

X representa hidroxi, haldgeno, alcoxi o —-ORs;

Cada uno entre Y e Y’ es hidroxi, haldgenc o alcoxi, o
cuando Y e Y’ forman un anillo, Y e Y’ forman -0-.

Un procedimiento para preparar un compuesto de fdrmula
(Ia) que comprende una etapa gque consiste en obtener un
compuesto de férmula (Ia) en la cual, por lo menos, uno
entre R, yv Ry no es hidrégeno, por sustitucidén de, por
lo menos, un hidrdgeno de un compuesto de anina:

secundaria de férmula (IX) con Rz, Rz , o Rz y Rj:
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H
- \\/N O
@ Y,
i TR RV ANV SOV ISR ()

g \-'Z)eH_” _t'z’t"qs

P
H

«%
(A

N
Y
e

e

praa

CH +—n A—N——tCH‘}—NR;RS
i (Ia),

R, Rs, Ryqy, Rg, A, ¢, m y p son tal como se los ha

en la cual:

definidao e

1 la Reivindicacién 1, siempre gque Rs no sea

compuesto de férmula (I) en la cual R;p es alquilo.
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PN
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(Ta)

[
/\'\,.:,“ .,N-. .._/.-O

P

.y ﬂ : “’T'CHz oy A _fj(: Ha \LNF;'.-; Rs
L Lo
Rojp R O

en la cual:

Ry, Rz, R3, Rq, Rs, A, ¢, m y p son tal como se los ha
definido en la Reivindicacidén 1, siempre que R; y Rs no
sean hidrdégeno.

18. Una composicidén farmacéutica para proteger las células

nerviosas, o para prevenir o tratar la enfermedad

neurocerebral, que comprende como un ingrediente activo

el compuesto de acuerde con cualquiera de las

8]
=
N

reivindicaciones 1 , o una de sus sales

farmacéuticamente aceptables.

19. Una composicién farmacéutica para prevenir o tratar la
enfermedad neurocerebral degenerativa, que comprende

como un ingrediente active el compuestco de acuerdo con

cualquiera de las reivindicaciones 1 a 12, ¢ una de sus
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armacéuticamente aceptables.
Una composicidén farmacéutica gue comprende como un
ingrediente activo el compuesto de acuerdo con

cualquiera de las reivindicaciones 1 a 12 o una de sus

tratar la enfermedad que se selecciona entre la

disfuncidén neuroldgica, falta de memoria, insuficiencia
cerebrovascular, lesidn cerebral localizada,
Traumatismo cerebral focal, traumatismo cerebral

difuso, lesiédn de la médula espinal, isquemia cerebral,

hemorragia cerebral, accidente cerebrovascular
isquéemico, accildente cerebrovascular hemorradgico,

demencia, infarto cerebral, oclusidn embdlica, oclusidn

usidén  resulcante de una isquenia

isquémica perinatal, paro cardiaco, hemorragia
intracraneal, hemorragia subaracnoide, aneurisma

enfermedad de Alzheimer, enfermedad de Pick, enfermedad
de cuerpo de Lewy difusa, paradlisis supranuclear
progresiva (sindrome de Steel-Richardson), degeneracidn

sistémica multiple (sindrome de Shy-Drager), afecciones

enfermedades neuromoctoras, esclerosis lateral
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amiotrdfica, clerosis lateral primaria, ataxias
degenerativas, degeneracidn basal cortical,
panencefalitis esclerosante subaguda, enfermedad de
Huntington, enfermedad de Parkinson, sinucleinopatias,
afasia progresiva primaria, atrofia musculoespinal vy
atrofia muscular espinobulbar (enfermedad de Kennedy),
esclerosis multiple, enfermedad de Tay-Sach, paraplejia
~ espastica, enfermedad pridénica, enfermedad de
e Creutzfeldi-Jakob, epilepsia, plexopatlia o neuropatia.

21. Una composicidn farmacéutica para prevenir ¢ tratar el
accidente cerebrovascular, que  comprende cComo  un
ingrediente activo el compuesto de  acuerdo  con
cualgquiera de las reivindicaciones 1 a 12, o una de sus
sales farmacéuilicamente acepiables.

22. Una composicién farmacéutica para prevenir o tratar la
enfermedad de Alzheimer, gue  comprende come  un
ingrediente activo el compuesto de acuerdo con

Vo cualquiera de las reivindicacicnes 1 a 12, © una de sus
sales farmacéuticamente aceptables.

23. Una composicién farmacéutica para prevenir o tratar la

epilepsia, que comprende como un ingrediente activo el
compuesto de acuerdo con cualquiera de las
reivindicaciones 1 a 12, 0 una de sus sales

P

farmacéuticamente aceptables.

L
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Una composiciédn farmacéutica para mejorar la memoria,
que comprende como un ingrediente activo el compuesto
de acuerdo con cualqguiera de las reivindicaciocnes 1 a

12, o una de sus sales farmacéuticamente aceptables.
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RESUMEN

NUEVOS DERIVADOS QUINAZOLIN-2,4-DIONA Y UNA COMPOSICION

FARMACEUTICA PARA PREVENIR O TRATAR LA ENFERMEDAD

NEUROCEREBRAL

La presente invencidn se refiere a un nuevo derivado

2,4-diona de fdérmula (TI) a una de sus sales

farmacéuticamente aceptables, y a una composicidn

farmacéutica que comprende un compuesto de £dédrmula (I) como

un ingrediente activo para prevenir O tratar las

enfermedades neurocerebrales.
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v suatituido por un fenilo o bencilo, dond:  Re &5 alguila,

LA

Reivindicacidén(es):

1. Un
formula (1):

compuesto de quinazolin-2,4-diona de

NYH
@/N

[ (i)
| t\ulz-—n- ,e.—rlx—(u-:z-:r:r\;,r:s 0

"2 ~a

enlacual:

R1 &s hidrédgeno o alquilo; -

cada une entis R2 y Ry 3¢ selscciona, independieniatents,
entre hidrageno, alquito, -CORs, -S0aRy, o esta sustituido o no
alcoxi,
fenilo, feniloxi o benciloxi, cada uno de los cuales esta no
sushituido o suslituido por haldgeno, hidroxd, meloxd, efod o
nitro, y Ry &5 un alquilo o arilo inferior no sustitvido o suslitvido;
A &s -(CH2)a- 0 -CHaZH=CHCH2-, donde n &s un entero
seleccionado entre 2y 4;

Ra es hidrdgeno y Rs es hidrégeno o banzoilo no sustituide o
suslituido por uno o mas haldgeno, hidroxi, alcoxi o nitro en un
anillo benceno o cuando Ry Rs junio con N farman un anillo,

O RO

R4y Rs forma una parte divalente de _& \

N-C—:

0 o 99 O

il \ LR
—Cy~xt—°—~C C—

O Uy

donde Rs es hidrégenc o alquilo;
cada uno entre Ly m se selacciona, independientemanta, entre
un entero seleccionado entre 2y 4,y
pesunenterode0a,
o una de sus salss farrna«:@u ticamente aceptables
2. El compuesto de acuerdn con la Reivindicacion 1
en la cual:
R1 es hidrégeno,
cada uno entre R2 y Rs 3a selecciona, indepandientamente,
enfre hidrbgeno, alquile,  -C4-Cs, -CORs, -SC2R7, ¢ eatd
suslituido o no sustiluido por un fenilo o bencilo, donde Re es

aleilo, aleaxi, fenilo, feniloxi o bancitoxi, cada una ds los
cuales esta no suslitvido o sustituida por haldgeno, hidroxi,
metoxi, eloxi o nitro, y Rz @3 un alquile o arile infarior no
sustituido o sustituido;

A es ~(CHz)e- 0 -CH2CH=CHCH2-, donde n a5 un entero
seleccionado entre 2y 4,

R4 @3 hidrégeno y Rs &3 hidrdgano o benzailo no sustituide o
sustiluido por uno o mas halbgena, hidroxi, alcoxi o nitro &n un
anillo benceno o cuanda Rs y Rs junta con N farman un anilto,

Ray Fs forma una parte divalznte de 9 R&? donde
Rs es hidrégeno o alquilo; —07—-—N~C—
cada uno entre £y m se selaccio Q temente,

entre un entero seleccionado entre 2y 4,y
pesunenterods 0at,
o una de sus sales farmacéuticamenta aceptables.
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S0N:  CINCO WIL PESDS

RESPONEABCE

9

RECIED DE CAJA APLICADD AL EXPERIENTE Mo

ESTA CERTIFICACTON DE EYCEDENTE DE PARD SOLG PODRA SER UTILTZADA
COMO PARTE DE L& CANCELACTON DE UNA TARIFA VIGENTE Y HO PODRA 3ER
SUSTITUINA POR NINGUN RECTRO,

(o 0Bl640K



SUPERINTEMDENCIA DE INDUSTRIA Y COMERCIO

NIT @ B00174089-2

RECIED OFICIAL DE CAJA : 10 — 59,609 o
FECHA s LI 22 DE 2040 USTRIA Y COMERS!
NCIA
GUPERINTENDE “““|“‘\\‘|\\““
\\\\\\\\\\\\l\\\m‘5
. ‘ - \ I‘JAL\
Fechal 0‘\0-()7 ’9[\1‘0-”~— _37 ‘,-1 CH/-'( !
Vi \;‘\1PPAF{‘\§ NE‘NTAL\ W Folios.
P CONS S iu wm
TEFOSTTANTE TIFD FAGR EAKCT CUENTA No. FAGD  FECHA PGO Ur. PARO
CAVELIER ABDBADDS CONGIBNACION  BANCD DE BOGOTA 042754387 175SAIML 220712010 760, 000. 50

.

e 00 NC EP T 0 fanx

CANT. RENTISTICO CONCEPTD TOTAL CONCEFTO
1 50005-01-09 OTROE SERVICIOS DE FROFIEDAD I 31 CERTIFICACTONES 13,606, 00
TATAL ¢ 13,000.00

SON:  TRECE MIL PESOS

RECPONSABLE :

e

"~ WECIBO BE CAJA APLICADO AL EXPERIENTE No.

(do 8le- 540 6



7]

@; )

s ' ) N e 1o
m" e DE HDUETRIA ¥ GOMERG
Industria y Coprercio SUPFERINTENDEMGCIA DE IHDLET )

M I —

. .00000-0000
092621- -000 5020 DIR NUEVASCR

g4 DaEp.

5 FASEHACIOH ALY

bt a. 37
Tra, 11 PATENTEIYH EVEle 151

PATENTE DE INVENCION [ ] MODELODE U fecna, zoie-07-28 |

Act. 411 PRESENTACIGH

Indicacicn que se salicita una patente,
Datos de identificacidn dz solicitante o de la persona qua presenta la solicitud
Descripsién de la invencisn

Dibujos de sér estos partinentes

HENEE

: R AN
Comprobante de pago de las tasas establecidas (De ser el casao formato de descuento)
Complata D Inzompleta I |

PATENTE DE INVENGION PCT D MODELO DE UTILIDAD PCT D Art.33 Dacisidn 486/00, Circular Unica

D Indicacién que s salisita una PCT

o Caopia da la solicitud en espaficl, tal como fus presentada iricialments (capltulo desariptiva,
- relvindicatario, resuman) o

D Dibujos de ser astos pertinentes

D Comprobante de pags de las tasas astablecidas (de ser @l caso farmato de descuanto)
Completa D Incormpleta D

DISENO INDUSTRIAL [ | (Art. 119 Decisién 486/00)

| I Indicacion qua sa solicita Disedio industrial

D Datos die identificacion del solicitante o de la persona que pregenta la sollcitud

[__—_l Feprasantacidn grafica y fotografica del Disefio industrial o muestra del raterial que incorpora el
disefio

‘ [:] Comprobante de pago Je las tasas establecidas

'] ' Completa D Incompleta D |

ESQUEMA DE TRAZADO [ | - (Art. 92 Decisicn 486/00)

Indicacidn que sa salicita un asquama de trazado
Datos de identificaciin del solicitanta o d2 la pereona qua prasenta la soliciud
Represantacidn grafiza de un asquema de lrazado

Comprobants da page de las tasas sstablecidas

Completa [:I Incompleta D

s[slals

PIN2-FNA 170001 1.1R)
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Bogota D.C.,
2020

Duoctor(a)

SUAREZ DE PAEZ LUZ CLEMEMCIA
Apcderadio(a) yio Feprezentants da

SHIM POONG PHAPMACEUTIZAL <0, LTD

F.EFEREICIA Fadicacién He. 10 092621
Sadicitud internacional PTT/RZ009/0000°3
Fecha inicio fage nacional 20/02/2010
Tramite 11
Evento 378
Actuacion 430

Oficio No. [ .l 1659

Comno resultads del ecamen de forma, realizads con fundaments en el arliculy 32 de la Decisidn 42€ dz la

Comisién de la Comunidad Lnding, arliculo 27 el Tratads de Cooperacian en Matsria de Patentzs (PCT), reala
1 bis det Feglamsnto y Circular Unica dz la Superintendencia de Induztia y Comerdio, 35 1z comunica que:

1. La saliciiud no contiens &l poder debidaments otorgado, con &l lend de los raquizitos @xigidoes por ioe articulos
63y subsiguientas del Cédign de Procedimients Civil. Adicionalments, deberd pregentar el documents qua

acredita la exizlencia y represantacian lzgal ds 15 sociedad solicitants, cuando d:ta fusrs persona juridica.

En curnplimiznto de lo dispuests por @t ariculs 29 de la Decisidn 436, 26 b2 requisns para dque dentro del terming
de dos meszes siguientes a la facha de nolificacion del presente oficio, complete 103 requisilcs anteticrmenta
enunciados. En caso de no dar cumplimicnts 3l presents requarimients, la solicitud 22 considerara abandonada y
pardera su prelacién.

Hotifiqueze & presentes oficio conis x?e a o dispuegio en ol numeral 5.2, literal &), del capitulo quinto del titulo
primers de la Circular Uigca N 10 ded 2001,

ALl CARME!NZA CESFEDES DE VEF/SEL
Dirsciora de Hugdas Creaciones (o)

10 SET. 20m

El antetior requerimiento fue natificads por fijacién en lista de fecha
adpal1

Al contestar favor indique ol numero de Scde Cantro: Carrara 12 Mo. 27-00 Pisos 2, 5, 7 y 10 PB: 5870000
radicaclén que s¢ encucntra a continuacion Sede CAN: Av. Cra 50 Mo, 26-55 int. 2 Tet: 5330070
Call Conter 6513240. Linaa 01000-210165
Wab: vy sic.gov.co e-mail info@sic.gov.co
Bogota D.C. - Colombia



