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DESCRI PTI ON CARBOSTYRI L DERI VATI VES FOR | NHI Bl TI NG SKI N ERYTHEMA
AND/ OR SKWQ PBYOSRHENTATON TECHNI CAL FI ELD PRE/IPIRASETR

i nvention relates to carbostyril defivatives and agents for inhibiting
skin erythema and/ or skin pignentation containing, as the effective

I ngredient, . 5 said carbostyril ' ' BACKGROUND ART

JP- A- 4- 234386 di scl oses carbostyri?ﬁégﬁ?%g¥§§es represented by the

general for HO [err %@@erein
Rlerr] is anﬁly@‘%@“& QF%IWWE%F?%WWQ%N&RN%B, “‘R%‘@?‘Pf Sk PIGN}FQ?“ rogen
atom a |lower alkyl group or a | ower al koxy group; and Rferr[ is a
| ower al kyl group respectively) which can be used as internediates for
pr epar i NngTBCHANICARr BOELYr i | derivatives used for treating
cardi ovascul ar diseases. 15 Addi tional ly, WD 93/22317 di scl oses
carbostyril der Thet presentpiasentddroyraelates sy atarbostynil B) ,
derivatives and agents for inhibiting skin erythema and/or
skin pigmentation containing, as the effective ingredient,.

5 said carbostyril derivative.

BACKGROUND ART
JP-A-4-234386 discloses carbostyril derivatives

represented by the general formula (3a),

HO
RB
(A)
N (o]

|
(R®),NCH, RA

10 (wherein R® is a hydrogen atom or a lower alkyl group; R® is
a hydrogen atom, a lower alkyl group or a lower alkoxy
group; and R® is a lower alkyl group respecti&ely) which can
be used as intermediates for preparing other cafbostyril
derivatives used for treating cardiovascular diseases.

15 '~ Additionally, WO 93/22317 discloses carbostyril

derivatives represented by the general formula (B),
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2 _ HO [err] (wherein R err] and R err]
are each woe9nmoeH or different from each ot her and ar ePCE/aR9I8H3¢57at ons,
| ower al kyl groups or | ower al koxy,groups; and the carbon-carbon bond
between 3- and 4- 5 positions in the c%rbostyril skeleton is a single bond
or doubl e bond) which can be used as internedi ates for prepar- I ng
qgui noline derivatives used for remedy for cardiac - diseases.

However, these prior art refer#aces disclose only 10 that the

above- nenti oned car eng&ﬁi derjvatives can be used as internediates
for preparing bl ocki‘ng¥agen ‘ wdrenaline [err]-receptor or

antiarrhythm c drugs. Thus, “-ntioneEBgrior art references do not
Y

di scl ose at all t hat thegg postyLi |l der tives per se possess

what ever 15 phar nacol ogi_ga~ at¥+Vvi tNeS. 0 Furthernore, WO

97/ 44037 and WD 97/ 44321 Rji scl oge H qui nol i ne conpounds as ant agoni sts of
gonadot r opi n- rel easi ng horkone, and WO 97/ 03066 di scl oses substituted
benzol act am conpounds as substance P antagonist. In fact 20 that these

qui nol i ne conpounds and supstituted benzol actam conpounds invol ve

car bost yr {Whegeis: 8n aRdt Rei arepeach| ke samg;eycdiffsrens fvem eprbse

conpounds e quite different
P o%gerqand are hydrogen atoms, lower alkyl groups or lower

alkoxy gréups; and the carbon-carbon bond between 3- and 4-
5 positions in the carbostyril skeleton is a single bond or
double bond) which can be used as intermediates for prepar-
ing quinoline derivatives used for remedy for cardiac
diseases.
However, these prior art references disclose only
10 that the above-mentioned carbostyril derivatives can be
used as intermediates for preparing blocking agents of
adrenaline [ -receptor or antiarrhythmic drugs. Thus,
above-mentioned prior art references do not disclose at all
that these carbostyril derivatives per se possess whatever
15 pharmacological activities.
| Furthermore, WO 97/44037 and WO 97/44321 disclose
quinoline compounds as antagonists of gonadotropin-
releasing hormone, and WO 97/03066 discloses substituted
benzolactam compounds as substance P antagonist. 1In fact
20 that these quinoline compounds and substituted benzolactam
compounds involve carbostyril skeleton in their molecular
structures. However, these compounds are guite different

from the carbostyril derivatives of the present invention.



fromthe carbostyril derivatives of the present invention WO
99/ 09011 PCT/ JP98/ 03657

3 in DY¥OWYPMR cal stractures and usages. DI SCLOSUT/iR98/4934S7

| NVENTI ON . The present inveptors have found the fact that at
| east one of the compound selected fromthe group consist- 5 ing of

carbostyri}ndgstKakhefichePEeEaRLATRY anle useipis formula (1) and
salts thereof including the above-nentioned known- conmpounds possesses

activities for inhibiting skin eryt hema (sunburn) and/or skin

pi gment ati on. Such phar ma- col ogical activities could not been

anti ci pat epI$CDOSURE OFOTHEcTINWVBNTION bei ng disclosed in these prior art
r ef er ences. Thus the present invention has been successfully estab-
li shed -on the basis ®hespresentdiinyentors have fourkhethe céaglt thatmton
relates to agents for i nhi biting skin erythema (sunburn) and/or skin
pi gment at i beastsopenpdi thegcompound éﬁﬂ&ﬁﬁe\% fnem dhedIouR FeBs8isEne
sel ected fromthe group consisting of carbostyril dq;iva- tives, and

salts ther&éBg PEpFAXbREEYTHY AREiyafkdves sented by the general

rr ' . :
Ho e ]formula (1) and salts thereof including the above-mentioned

known compounds possesses'activities for inhibiting skin
erythema (sunburn) and/or skin pigmentation. Such pharma-
cological activities could not been anticipated from the
10 usefulnesses being disclosed in these prior art references.
Thus the present invention has been successfully estab-
lished on the basis of said finding.
The present invention relates to agents for
inhibiting skin erythema (sunburn) and/or skin pigmentation
15 containing, as the effective ingredient, at least one
selected from the group consisting of carbostyril deriva-

tives and salts thereof represented by the general formula

(1),

(1)

20 (wherein R is a hydrogen atom, a lower alkyl group or a
lower alkenyl group; R? is a hydrogen atom, a lower alkyl
group, a lower alkoxy group, a lower aikenyloxy group, a

lower alkenyl group or a tetrahydropyranyloxy group; R® and



20 (wherein Rerr] is a hydrogen atom a |lower al kyl group or a | ower

al kenyl group; Rlerr] is a hydrogen atom a |ower alkyl . group, a |ower
al koxy gr ov@9%eotbwer al kenyl oxy group, a | ower al kenyl| PGTHIBIB/A3657a
t et rahydr opyr anyl oxy group; R3 and s WO 99/ 09011

PCT/ JP98/ 03657 _ 4 Rlerr] are the same
o er fAl abCORhEAEnG! BE 01 390rBRE" drdnflcach LB Aty Uty N MY

have hydroxyl groups as ubstituen may form

together whiBrl REkyl AW SHidH MROGhE Wdfd&ﬁﬁ%{rdﬁﬁ&ﬁ wi t hout

additional 5 nitrogen atom sulfur "atom or “oxygen atom a 5- or 6-

nenbered gabetdtedntel;erfapttdrc Kr ana wWhi iy MEyriiaveogetheédb@lithuehks
selected fromthe group consisting of a | ower al kyl group and a | ower

al kanoy gadjpicenhte ndarogjenc adoa, furthed voitinesn WBithoutk additiomads in the
carbostyril skeleton 10 is a single bond or double bond).

Nowada$s, nitragens abon) @ MfiummtonEomsxyden atomad dbamk téhe | i ke;

nat ural substances such as arbutin, kojic acid and the like are used as
t he ef f ecmempbered spfug@itasd heateranyakic grenp pielemmayy harsurn and
suntan 15 being caused by exposure tQ UV rays and the sun light, as

wel | as f8Rbehkd Salecgdk Erap &hehi FPIM NG IFEing R ekeWeHn such

e ot Al Bl e Y iter ey #RUSTr SRRy 5t s
heat, al kghhy nRwedld A% 4 Yo ¢ e {F AR (U SRNT SRy n and
10 is a single bond or double bond).
Nowadays, vitamins such as vitamin E, ascorbic
acid and the like; natural substances such as arbutin,
kojic acid and the like are used as the effective
ingredients in cosmetics for preventing sunburn and suntan
15 being caused by exposure to UV rays and the sun light, as
well as for the purpose to effect bleaching the skin
pigmentation such as spots and ephelides. However, these
vitamins and natural substances are difficult to handle
becaued they are unstable to oxygen, light, heat, alkalis
20 and acids. Also the effects for preventing sunburn.and
bleaching skin pigmentation performed by these vitamins and
natural substances are not good enough.
Under such circumstances, it is expected and
desired to develop a new cdmpound which is stable to
25 oxygen, light, heat, alkalis and acids, also having
excellent effects for preventing sunburn as well as for
bleaching skin pigmentation. For the purpose to use such a

new compound as an effective ingredient in quasi-drugs and



bl eachi ng skin pignentation perfornmed by these vitam ns and nat ur al
subst ances are not good enough. Under such circunstances, it
I S expect SHOaH@E%011 desired to devel op a new conpound whi cPGRIPIB/AMSE t O
25 oxygen, light, heat, alkalis and acigs, also having excel | ent
effects for preventing sunburn as well as for bl eachi ng skin

pi gment at ;gBmekakst RAIRH MEF tid BEAppIied to thESNGRAATEYEY 88ral
effective ingredient in quasi-drugs and WO 99/ 0901

PCT/ JP98/ 08fg7period of time, said new compound SshouldCA6titha¢é #hych has
to be applied to the human body for a .long period of tine, said new
conpound idhpikdntotctdon @y the skim idmhthigilyrsafetypetsktheagrihi ghly
safety to the skin wi t hout induci ng cutaneous allergy. Al so, such new
5 conpounwitboussiindsiaiolg tantfnecum\alidkergwe Alsei sach hpew

circulation systemand central nervous systemat the concentration in
phar maeucPBRPUAGp HiSc fgsdred not to give anyrradverseseffectdtei thei ves
represented by_the eneral fornula (1) and salts thereof can entirely
meet the °i6°§68$épﬁeﬁ¥ angh FeMReh: NETVARS SHRCeM absthei |

derivativ and.sal t.s thereqf of the present jnvention are stable to
t he IightsaﬂsgpFr?F%QQE331 arfase {1u?33#&93tl°nsas wel | as having

e o et ot e BB e ef o ity Pl cos "0
[a'1S ("eEakgy roBRE S AN IOl el e B0ly AELESBhenCl 1
10 above-mentioned requirements. Thus, the carbostyril
derivatives and salts thereof of the present invention are
stable to the light, heat, alkalis and acids and the like,
as well as having excellent effects for preventing sunburn
of the skin and for.bleaching the skin pigmentation.
15 Furthermore, the carbostyril derivatives and salts thereof
of the present invention do not have any irritant action to
the skin with highly safety to the.skin without inducing
cutaneous allergy. Additionally, the carbostyril deriva-
tives and salts thereof are easily soluble in water.
20 ‘Similar to vitamin E, the carbostyril derivatives
~and salts thereof of the present invention can scavenge
diphenylpicrylhydrazide (DPPH) which is a model compound of
lipoperoxide, and besides, the carbostyril derivatives of
the present invention can inhibit the formation of erythema
25 (sunburn) caused by irradiation of ultraviolet rays.
Therefore, the carbostyril derivatives and salts thereof of

the present invention are useful as agents for preventing

and treating various dermatopathies and dermatitises caused



cutaneous allergy. Additionally, the carbostyril deriva- tives and
salts thereof are easily soluble in water. 20 Simlar to,

vitam n BEWO99@9%eiar bost yri |l derivatives and sal ts ther RETHIBOIST
present invention can scavenge di ghenyl pi cryl hydrazi de (DPPH) which is
a nodel conpound of | i poper oxi de, and besi des, the carbostyri

derivat| vsp Piradiacibi BECRERLabRUEEL! OByaan Akt ddiadionmm on of

eryt hena sun urn) cause virra |at on O avi ol et rays.

Thereforebx§5@hc95@9§5y§|brdgibgggfgggdggq sal ts thereof of t he present
I nvention are useful as agents for preventing and treating various

der mat opat hi es and Tkeensarbostgridugedivatives avl $314¥0thereof of

PCT/ JP98/ 03657 6 by irradiation of

ul travi ol e rpyesenatidibyentihbactani bk cleamlygdmhibditc alhe @kin poper oxi des.
The carbostyril derivatives and salts thereof of t he present invention
can be5 clpigmentabtiont caheedkby isrpdgatdioat odnudiasadaleti maydi ati on of
ultraviolet ra Therefore, the carbostyril derivatives and salts

t her eof dFfhere @ﬁ%rptbgeﬁﬂrbﬁﬁﬁﬂtlbndsrévé§éﬂﬁﬁ aad isalis ithereedr ofi ent

to be contained in cosnetics, quasi-drugs, pharnmaceut.i cal, reparations
and the i@ P%ﬁsﬁPEvéﬂYﬁﬂﬁlgﬂnBEFn“ﬁﬁguéuﬂ?aﬁh91@°6&ﬂ§bdmﬁF ive

exposures, of uItraV|0Ie Lays a

d f d
1 Bati ng thiBE FORERLRER i8> BoBhEriHE o qupsid drngte, RiA R eut idald 2"
Among Carq8§§gréklg§rlvg&|¥ﬁg 34 ges§|tspkggg%%lng sunburn and suntan

10 caused by excessive exposures of ultraviolet rays and sun
light, and for preventing and treating skin pigmentations
such as spots and ephelides.

Among carbostyril derivatives and salts thereof
represented by the general formula (1), the carbostyril

15 derivatives and salts thereof represented by the general

formula (2),

(2)

(wherein R' is a hydrogen atom, a lower alkyl-group or a
lower alkenyl group; R? is a hydrogen atom, a lower alkyl

20 group, a lower alkoxy group, a lower alkenyloxy group, a
lower alkenyl group or a tetrahydropyranyloxy group; R’ and
R' are the same or different from each other, and each is a
lower alkyl group which may have hydroxyl group as

substituents; further R’ and R' may form, together with the



represented by the general formula (1), the carbostyril 15 derivatives and
salts thereof refresented by t-he general formula (2), Lgrr;
(wherein PQ[%?%’?” kK a hydrogen atom a | ower al kyl group or BCTAPI8/Q38%e 1
al kenyl group; R2 is a hydrogen atom a7l ower alkyl 20 group, a |ower

al koxy group, a | ower al kenyl oxy group, a | ower al kenyl group or a

t et r ahydr aggasentonityrogen Rdmndfurther with tde whtowt addieienalfrom

each other, and each is a | ower al kyl group which nay have hydroxyl
group as nitreges iatemt sulfur retoRIdrmkFemeaténm; na 3egerhé+ with the
WO 99/ 09011 PCT/ JP98/ 03657
7 adpenbered satgnatadheteracrelis tgronp whichitmayidhavenal
nitrogen atom .sulfur atom or oxygen atom a 5- or 6- . menber ed
saturatedsﬁbﬁ§ﬁﬁ@ﬁﬂﬁﬁ:%ﬁ%ﬁﬁﬁ%ﬁﬂggpmnﬂh$mﬁ¥9“9 congiRtiRgcPf sastPEBEed from
the capboRLKXLFouD Anh ARt \RFRERY b olBbSTIES FATIORTHELERRbOty1 |
rerr) | bondrbabe 4 AR lood Ditods T end Gt ERrITEL HRTepEn"
aroupy ar 308, SR A U HURE oAy piirted ¥nde NER BUERNE ),
literaturgnd R* are lower alkyl groups, then R? should be neither a
hydrogen atom, a lower alkyl group nor a lower alkoxy
10 group) are novel compounds which have not been known in any
prior art literature.
Concrete examples of the substituents shown in
the general formula (1) are as follows.
As to the lower alkyl groups, a straight-chain or
15 branched-chain alkyl group having 1 to 6 carbon atbms, such
as methyl, ethyl, propyl, isopropyl, butyl, isocbutyl, tert-
butyl, pentyl, hexyl groups and fhe like can be
exemplified. |
As to the lower alkenyl group, a straight-chain
20 or branched-chain alkenyl group having 2 to 6 carbon atoms,
such as vinyl, allyl, 2-butenyl, 3-butenyl, l-methylallyl,
2-pentenyl, 3-methyl-2-butenyl, 2-hexenyl groups and the
like can be exemplified.
As to the lower alkoxy group, a straight-chain or

25 branched-chain alkoxy group having 1 to 6 carbon atoms,

such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-

butoxy, pentyloxy, hexyloxy groups and the like can be

exemplified.



Concrete exanples of the substituents shown in t he general fornula (1)
are as foll ows. As to the | ower al kyl groups, a. .

strai ght - 3¥@PHOM¥E1 15 branched-chain al kyl group having 1 PETIP236%h
atons, such as nethyl, ethyl, propgl, isopropyl, butyl, isobutyl,
tert- butyl, pentyl, hexyl groups and the |i ke can be

exenpl i fied. _As to theéfallieryibkpV@fowp Kedyst B4 D§Rt-engihabght - chain
20 or branched-chai n al kenyl group having 2 to 6 carbon atons, such as

vinyl, al byanched+chayn alkanyQosy dgrod ydwing!2 to 6 capbohcaybms,
3-net hyl - 2-but enyl, 2-hexenyl groups and the | i ke can be exenplifi ed.

As to theshoheasabimyloxygumally iy, dHbuwtenylaoxy, 25-butenykoxyhai n al koxy
group having 1 to 6 carbon atons, such as net hoxy, ethoxy, propoxy,

i sopr opoxyrmeghyipllydoxy, 2-pentenyloxient3AmethyheXybukenygtoxys and t he
| irke can be exenplified. . WD 99/ 09011 L.
PCT/ P98/ 03shexenyloxy groups and the like can ke exemplified. A5 to the

al kenyl oxy group, a_straight-chain or branched- chai n al kenyl oxy’ group
having 2 to 6 carbofSaf Pe(i°¥ﬁﬁﬂ?¥ﬁyxn959¥Rywh%ﬁ¢ym%&3kaﬁebutenyloxy,

bt o)) ey, TSR LU oDt i LI -t el 0,
e b orer pabiith el B4R HaAky TG AR navidy 7 BY' s ELHESn eSSt | Luents. 2
which may have 1 to 3 hydroxyl groups as substituents, such
10 as hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-
hydroxypropyl, 2-hydroxyisopropyl, 2-hydroxybutyl, 3-
hydroxybutyl, 4-hydroxybutyl, 2-hydroxypentyl, 3-hydroxy-
pentyl, 4-hydroxypentyl, 5-hydroxypentyl, 2-hydroxyhexyl,
3-hydroxyhexyl, 4-hydroxyhexyl, 6-hydroxyhexyl, l-methyl-2-
15 hydroxyethyl, 1,l-dimethyl-2-hydroxyethyl, 1,2~dihydroxy-
ethyl, 2,2-dihydroxyethyl, 1,3-dihydroxypropyl, 2,3-
dihydroxypropyl, 1,2,3-trihydroxypropyl, 1,4-dihydrogy-
butyl, 2,4-dihydroxybutyl, 3,4-dihydroxybutyl, 1,2-
dihydroxybutyl, 2,3-dihydroxybutyl, 1,3-dihydroxybutyl,
20 2,2-dihydroxybutyl, 1,2,3-trihydroxybutyl, 2,3,4-

- trihydroxybutyl, 2,3-dihydroxypentyl, 3,4-dihydroxypentyl,
3,5-dihydroxypentyl, 3,4,5-trihydroxypentyl, 2,4,5-
trihydroxypentyl, 2,3-dihydroxyhexyl, 3,4-dihydroxyhexyl,
3,5-dihydroxyhexyl, 3,4,5-trihydroxyhexyl, 2,4,5-

25 trihydroxyhexyl and the like can be exemplified.
As to the 5- or 6-membered saturated heterocyclic
group which is formed by combining R? and R' to each other

together with the adjacent nitrogen atom, further with or



branched-chai n al kyl group having 1 to 6 carbon atons, whi ch may have 1
to 3 hydroxyl groups as substituents, such 10 as hydroxynet hyl,

2- hydr oxy Y@ 9909081 [y dr oxypr opyl , 2- hydr oxypropyl, 2-hy®CTIPPYISSOpyYI
2- hydr oxybutyl, 3- hydr oxybutyl, 4-Rydroxybutyl, 2-hydroxypentyl,
3- hydr oxy- pentyl, 4-hydroxypentyl, 5-hydroxypentyl, 2-hydroxyhexyl,

3- hydr oxy k@tHout}-dWEOXIREK Yh i t PoG¥AT QKBRS X¥h1 £ArMBEBM e ox&éeu
hydr oxyet hyl , 1, 1-di net hyl - 2- hydr oxyet hyl , - 1, 2-di hydr oxy- t hyl ,

2, 2- di hydraponet festampl és Cﬁfb’?ﬂtﬂ@lﬂ@j{hylz, giperidﬁl'niudr E&.Eem%ﬂmty g
| ydr oxybutyl,

1,2,3-tri hydroxypropyl, 1,4- ydr oxy- utyl, 2,4-di

3, 4- di hydmonphdnino 1, 2hiomorphdyinexyboups, ard3tHehydkexybut yl

1, 3-di hydroxybutyl, 20 2,2-di hydroxybutyl, 1,2,3-trihydroxybutyl, 2,3, 4-
tri hydroxybutyl, 2, Aslitydthxyakove+mestidnddhhdtexgppoiilt, group

3, 5-di hydroxypentyl, 3,4,5-trihydroxypentyl, 2,4,5- tri hydroxypentyl,
2, 3- di Bydh@%inggubst itueniqirealeeked from Bhe- draypr eepedsging of a
3,4,5-trihydroxyhexyl, 2,4,5- _25 trihydroxyhexyl and the |i ke can be
exenpl i fi d@Wer ‘alkyl group pand o t}hewsr leénﬁﬁibGF@HPsa@uh&t@&o- _
het er ocyclic . . group whj ch js formed by,conbinin err] and err] to
each ot hefYclic tQERH%&FaW"H] } H&° adyj %E%ﬁ%/lﬁl??ﬁﬁeﬁg&g%ﬁﬁdf ngﬁeg\ﬁi th or

o i BESIHP SERRITHHRT 75 DTN SHRH 05 BRRBPPARTEOALS  atom

Ch s an R g g PR & o BhPEEBHL g, e JEHEEhLn

above1me NPt ANLIA Ca KOYPy1 group having 1 to 6 carbon
atoms, there can be exemplified 4-methylpiperazinyl, 3,4-
dimethylpiperazinyl, 3-ethylpyrrolidinyl, 2-propyl-
pyrrolidinyl, 3,4,5-trimethylpiperidinyl, 4-butyl-
piperidinyl, 3-pentylmorpholino, 4-hexylpiperazinyl, 3-

15 methylthiomorpholino, 4-formylpiperazinyl, 4-acetyl-
piperazinyl, 4-acetylpiperidinyl, 3-propionylmorpholino,
2—butylthiomorpholipo, 3-acetylpyrrolidinyl groups and the
like.

As to the lower alkanoyl group, a straight-chain

20 or branched-chain alkanoyl group having 1 to 6 carbon
atoms, such as formyl, acetyl, propionyl, butyryl,
isobutyryl, penfanoyl, tert-butylcarbonyl, hexanoyl groups
can be exemplified.

The carbostyril derivatives of the present

25 invention represented by the above-mentioned general

formula (1) involve the following compounds as various

embodiments.

1) A carbostyril derivative represented by the above-



5 having substituents selected fromthe group consisting of a | ower

al kyl group and a | ower al kanoyl group, a ‘hetero- cyclic group having
1 to 3 subwpDi%weolls sel ected fromthe group consi sti ng ©ET/BP98/03657
strai ght-chain or branched-chain ah yl group having 1 to 6 carbon
atonms and a straight-chain 10 or branché&d-chain al kanoyl group having 1 to

6 carbon , c X | Lfie < | piperazinyl , 3, 4-
di met hy! pi%%?%%ﬁ%,g%@%ﬁ% %§¥’$§h§d?@| ?;‘5‘- %F@Eﬁ}’%e%&pﬁ‘r%ﬁ/‘d? fl
3,4,5-tri Di j¥ef - : pi i b - tylypr phol i no,
4- hexyl pi g%?&]a)z/ﬁk nﬁ}_‘?é gg}ﬂﬁgenxgt%ﬁx%(% p?r%?p%pl%, 4- c?'r _r}%v{)élexge&ria I'nyl,
4-acetyl - groups PAECHh Way Ha@echyaPbROL dirBubs 3sPsaRsAEuENGRO! i no,

2- but yl t hi onor phol i no, 3-acetyl pyrrolidinyl groups and the l'i ke.

As to the 2pwer cdipooyyrl oderitativa ebpreBented?Byortne agird- chain

al kanoyl group having 1 to 6 carbon atons, such as fornyl, acetyl,

propi ony| ,méntioned generabbfibymyla pnt andybaltethelreof,caherailn Rlexanoyl
groups . can be_exenplified. The carbostyril derivatives
of the pret®m hydrogemmtom; rBhrisentbowey alkyhbgveuppnandnBl amaerbl
formul a (é%¥involve the foll ow ng cgngounds as various enbodi nment s.

1) ‘A car bo¥%§ri9veeraliyl @roups cwhichompy haweabydsoxyl groups WS 99/ 09011
PCT/ JP98/ 03657 10

substituents.
3) A carbostyril derivative represented by the above-

10 mentioned general formula (1) and salt thereof, wherein R!
is a hydrogen atom; R? is a lower alkoxy group; and R® and
R' are lower alkyl groups which may have hydroxyl groups as
substituents.

4) A carbostyril derivative represented by the above-

15 mentioned general formula (1) and salt thereof, wherein R?!
is a hydrogen atom; R? is a lower alkenyloxy group; and R®
and R' are lower alkyl groups which may have hydroxyl groups
as substituents.

5) A carbostyril derivative represented by the above-

20 mentioned general formula (1) and salt thereof, wherein R!
is a hydrogen atom; R? is a lower alkenyl group; and R’ and
R' are lower alkyl groups which may have hydroxyl groups as
substituents.

6) A carbostyril derivative represented by the above-

25 mentioned general formula (1) and salt thereof, wherein R!
is a lower alkyl group; R® is a hydrogen atom; and R® and R*
are lower alkyl groups which may have hydroxyl groups as

substituents.



mentioned general fornula (1) and salt thereof, wherein Rerr] and R2
are hydrogen atons; and R3 and R4 are | ower aIkyI groups whi ch may
have hydr ¥9P%8%%3Lps as substit uents. - 2) A carbostyri| REE/IP8(PI65E
represented by the above- 5 mentionedygeneral formula (1) and salt

t hereof, wherein Rerr] Is a hydrogen atom Rerr] is a |ower alkyl
group; and )R] er idaxavesh tRrexy ]denvatai@el@é@feééhiéd%?uﬁﬁewabek}etfﬁy have
hydr oxyl groups as substituents. 3) A carbostyril derivative

r epr esent eeniioned ageneral fomela ofk) gndesaltf chewksf(lyhapdinakrt
thereof, wherei,n Rerr] Is a hydrogen atom Rerr] is a | ower al koxy
group; an@nﬂ[&r]irendlower alkylr lgraups ;oveend &k @ndyRuprewhiowermagkyave
hydr oxyl groups as substituents. 4) A carbostyril derivative
r-epr esent SFORPSt n@%my heyerdidxonyll ggneups asraubatitpenhd.sal t

t her eof, mhereln g s, a hydrogen atom Rerr] is a |ower -
aIkenyPox§ gr éu qx?ll derivptive rrepresented bykyhegabope-whi ch may

have hydroxyl .qroups substituents carbostyril degivative
represgnt@&%Efaﬁ? al:ﬁ??ﬂﬁl akh %%ﬂe?%}tfghﬁﬁﬁﬁf(1Yh§ﬁ§1§a3§

o oup: an %2??1"@ nATky1 qrarihs B 4 QR A TR A AR have
hydr oxyl URs u u t i vative

rgpr esgnt egabe t e a 8?/’8? Qagytrlreﬁﬁbo%ﬁésd wg:jhe:"ncgﬂr ﬁf?{#ﬁﬁ%&ﬁo% aEyps

thereof, weesabstRitents. Is a lower alkyl group; R2 is a hydrogen atom
and R[err] and R err] are | ower al kyl groups which may have hydroxyl

groupsoas9) A eaRPositydiills derivative represented by the above-

mentioned general formula (1) and salt thereof, wherein R!
is a lower alkyl group; R? is a lower alkenyloxy group; and
R’ and R are lower alkyl groups which may have hydroxyl
groups as substituents.

15 10) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R*
is a lower alkyl group; R® is a lower alkenyl group; and R®
and R' are lower alkyl groups which may have hydroxyl groups
as subsfituents.

20 11) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R
is a lower alkenyl group; R? is a hydrogen atom; and R’ and
R' are lower alkyl groups which may have hydroxyl groups as
substituents.

25 12) A carbostyril derivative represented by the above-
mentipned general formula (1) and salt thereof, wherein R!
is a lower alkenyl group; R? is a lower alkyl group; and R’

and R* are lower alkyl groups which may have hydroxyl groups
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11 7) A carbostyril derivative represented by the above-

nent i onedW§eP9811 fornul a (1) and salt thereof, wherein Rl PCT/AP98/03657

2 and Rlerr] are lower alkyl groupgp and R[err] and Rerr]are | ower

al kyl groups whi ch may have hydroxyl groups as substituents. 58) A
carbostyrak gabstdtuentisepresented by the above- nment i oned gener al
formula (1) and salt thereof, wherein R err] is a lower al kyl group;

R2 is a | 03yr al caxpogtyunl dm&ﬂﬂammﬂe represehtied dne theweabavéyl groups
whi ch may have hydroxyl groups as substituents. 10 9) A carbostyrl
deri vat i veentpoaedngencmalt feraindaec(1) andnaaltnnhtqpnﬁyEWhérennIE (1) and
salt thereof, wherein Rl is a |l qwer alkyl grou& Rlerr] is a |ower
aIkenyloxysgﬁoéswexnélkenlegr&N@:RE-a#é Rowewezl Rykoxyogreussi @&ndel have

hydroxg groups_as substituents. 15 10) A carbostyril derivative
repres nté&dbﬁ-tﬁﬁea%BVSI allenﬁﬁPPBﬁeHhésﬁe L4 PGWFUN?%%BXK%uﬂQQHES

t her eof , mhereb is a lower alkyl group; Rerr] is a |ower
al kenyl gPBufBPEkd HF@%FF and Rlerr] are lower alkyl groups which may

gg\r/?vg%/?\r/ggepgégé% gtgfﬁﬁg%%%\t?@i%mrser%reé on b eﬁgébﬁ %Ta (1) and
atom  and RPSi e genekay fornde Y did e 8%%%?‘%‘#%%5“%%“ o
hydroxyl ggoHPIo@@r alk®aRal grétp;Sr? 28 alibweé a1y diddpative
represented by the above-
10 and R® and R! are lower alkyl groups which may have hydroxyl
groups as substituents. |
15) A carbostyril derivative represented by the above-
mentiened general formula (1) and salt thereof, wherein R
and R® are lower alkenyl groups; and R® and R' are lower
15 alkyl groups which may have hydroxyl groups as
substituents.
16) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R’
and R’ are hydrogen atoms; and R® and R* may form, together
20 with the adjacent nitrogen atom, further with or without
additional nitrogen atom, sulfur atom or oxygen atom, a 5-
or 6-membered heterocyclic group which may have substitu-
ents selected from the group consisting of a lower alkyl
group ahd a lower alkanoyl group.
25 17) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R?
is a hydrogen atom; R* is a lower alkyl group; and R’ and R

may form, together with the adjacent nitrogen atom, further



menti oned general formula (1) and salt thereof, wherein Rl is a | ower

al kenyl group; Rlerr] is a lower alkyl group; and R err] and R err] are
| oner al kyW@psue99t1 whi ch nay have hydroxyl groups O POT/IP9Ya3657
PCT/ JP98/ 03657 12 as substituents.
13) A carbostyril derivative representedl%y t he above- ~ nentioned
general foggha o(rl)m.%u%i'éd&i'@i@ﬂil ﬂ‘i‘ﬁf@{;énRﬁﬁb sulfulrS atoh0Wer

al kenyl group; Rlerr] is a |ower alkoxy group; and err] 5 and R4 are

| ower al kyloxgigenpatdil,Cha Ry dfve-henbexsd Hetepdcyclicagroupswhiednts.

14) A carbostyril derivative represented by the above- ment i oned

general fomay have subbtitdernterselectbdr EromREher jroup consdshtdngy of
al kenyl group; R2is a | ower al kenyloxy group; 10 and R3 and R4 are | ower

al kyl gr ouas lwhiexh aldgyhagaouy damd ya lowergabkpeogd gwrbspi.t uents. 15)
A carbostyril derivative represented by the above- menti oned general

f or mul a X 1)1 8dnd As farhaatiyeoEl dm*éaﬁlwerﬁyresentsﬁdbx[ &he| aboye-oner

al kenyl groups;, and R err] and Rerr] are 15 al kyl_ gr.oups mhlqh may
have hydr o@ntdonass ganeral fommulaubhl s‘?lnd 531E6Fhﬁr68|fbo§’thﬁrﬁl n
derivative represented by the abpve- ned ener al royla (1) and
salt theredf %ﬁ’gfgﬁ 9% Atqm; R d"‘ﬁ?‘éﬁ’é P ARB AN anﬁ R%nd R4

T SR, i W e AR, S5 e
or 6- menbergd P LAME 4 P NLE8: ERYnl 2V fii E¥BFEN! Ytom, sulfur

10 atom or oxygen atom; a 5- or 6-membered heterocyclic group
which may have substituents selected from the group
consisting of a lower alkyl group and a lower alkanoyl
group.
19) A carbostyril derivative represented by the above-

15 mentioned general formula (1) and s#lt thereof, wherein R}
is a hydrogen atom; R’ is a lower alkenyloxy group; and R’
and R may form a 5- or 6-membered heterocyclic group
together with the adjacent nitrogen atom, further with or
without additional nitrogen atom, sulfur atom or oxygen

20 atom; said heterocyclic group may have substituents
selected from the group consisting of a lower alkyl group
and a lower alkanoyl group.
20) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R'

25 is a hydrogen atom; R? is a lower alkenyl group; and R’ and
R may form, together with the adjacent nitrogen atom,
further with or without additional nitrogen atom, sulfur

atom or oxygen atom, a 5- or 6-membered heterocyclic group



ents selected fromthe group consisting of a | ower alkyl group and a

| ower al kanoyl group. 25 17) A carbostyril derivative represented by the
above- wo@sgmoibned general fornula (1) and salt thereof, ROFEPIBA3GFerr]
is a hydrogen atom R[err] is a |ower algyl group; and Rierr] and Rl err]
may form together with the adjacent nitrogen atom further WO

99/09011 wnich may have substituents selected f¥dmJER8/ g2btp

13 with or wifhout additional nitrogen atom sulfur atom or oxygen
atom a ScodsistiPord NI QIRYIC grfoup ad cd lowerraglRaneydubstituents
selected fromthe group consisting of a |lower alkyl group and a | ower

al kanoyl Group . 5 18) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein Rlerr] . is a
hydr ogen &l9m ARZarbostyouicr dﬂﬁan@txyennﬁpzﬁﬁﬁmﬁedrPYaﬁbe aborg-may f orm
together with the adjacent nitrogen atom further wiith or mnthoqt

addi t i namentiiongsh gangrals famwula o la)t cﬁﬁ%r%&?g‘éheaﬁeﬁy wheredn R

6- menber ed heterocyclic oup may have substituen és sel ected from
the groupis a devEsaldky gjofg%P‘}EyV\é? d-lsk?l hydragem P q‘ov%? alk IR
group. 19)_ A carbostyril derivative,represented b aboye
ment i oned PG FOFm SAAFER]T WY @!ﬁt 41&9‘?%‘6‘? %\B’é‘?‘éfgﬂ gfy] \f“rth%

Form o 5- et G PR R Sy BT Sfptioe aé%*ggﬁ%ﬁ%?% eﬁ%@‘%i“aé‘i‘%t
2:.I|t ][ 8?egt g:%qﬁ@;% )%%dglﬁ,r gD O 6-memtbidlPWMetFbELODRE GrbupIGhidhom

10 may have substituents selected from the group consisting of
a lower alkyl group and a lower alkanoyl group.

22) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R!
and R? are lower alkyl groups; and R’ and R' may form,

15 together with the adjacent nitrogen atom, further with or.
without additional nitrogen atom, sulfur atom or oxygen -
atom, a 5- or 6-membered heterocyclic group which may have
substituents selected from the group consisting of a lower
alkyl group and a lower alkanoyl group.

20 23) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R?
is a lower alkyl group;.R2 is a lower alkoxy group; and R
and R* may form, together with the adjacent nitrogen atom,
further with or without additional nitrogen atom, sulfur

25 atom or oxygen atom, a 5~ or 6-membered heterocyclic group
which may have substituents selected from the group
consisting of a lower alkyl group and a lower alkanoyl

group.



20 atom said heterocyclic group may have substituents sel ected from
the group consisting of a | ower al kyl group and a | ower al kanoyl

gr oup. WOPONU1 car bost yri | derivative represented by the BEHIRIS/03657
mentioned general fornula (1) and salt ggereof, wherein Rlerr] 25 is a

hydrogen atom R err] is a |lower al kenyl group; and R err] and R4 may
form togedfer middrdetpeidcaativatiogerepiredented by RS aBdveor W thout
addi tional nitrogen atom sul fur atom or oxygen atom a 5- or

6- menber ednéret med ojemegabuformula (1)\\@nd9s5adflthereof, wherein R!

PCT/ JP98/ 03657 14 whi ch may have
substituenis aelm:edalkpm gheugconf) is acbowert aheoylaxyogroup ;k@ndyr oup
and a | ower alkanq group. 21) A carbostyril derivative

represent & @pc Re EEUV&OINSQﬂiﬂ|Qﬁu§rﬂﬁﬂh§¥#dfQﬁ?@WQPIQ}lGnﬂrQBPt

t hereof, wherein errg is a lower alkyl group; R2 is hydr ogen at om
and R €? r |tegRtheR Wit thﬁaﬁdﬂéf’ﬁ{‘tt 8&&?99@%“&:@5%% MWith 9% gen
atom further t hoput additional niitro en atom sul fur atom or
oxygen at FHEPR: %Aéibth%%  BACRREEROEFOM o SHLIRT At % GF¥gFhave

TRRE i e e e Sy TS
L1 aboLe peleotBILACLAETSEShe! LB HY B0 Mo U0 S D
together\ﬁﬁ&\grmbﬁggagfﬁgnayirgggapgton1 further W th or
10 25) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R!
is a lower alkyl group; R? is a lower alkenyl group; and R’
and R* may form, together with the adjacent nitrogen atom,
further with or without additional nitrogen atom, sulfur
15 atom or oxygen atom, a 5- or 6-membered heterocyclic group
which may have substituents selected from the group
consisting of a lower alkyl group and a lower alkanoyl
group.
26) A carbostyril derivative represented by the above-
20 mentioned general formula (1) and salt thereof, wherein R!
is a lower alkenyl group; R? is a hydrogen atom; and R® and
R may form, together with the adjacent nitrogen atom,
further with or without additional nitrogen atom, sulfur
atom or oxygen atom, a 5~ or 6-membered heterocyclic group
25 which may have substituents selected from the group
consisting of a lower alkyl group and a lower alkanoyl
group.

27) A carbostyril derivative represented by the above-



Wi t hout additional nitrogen atom sulfur atom or oxygen atom a 5- or

6- menbered heterocyclic group which may have substituents selected from
t he group worpsseling of a | ower al kyl group and a | ower BERIPWA363r oup.
20 23) A carbostyril derivative represgg%ed by the above- ment i oned
general fornmula (1) and salt thereof, erein Rerr] s a | ower alkyl

; ' | k ' ' f
Joot her | \iercidnds MUBLCal 2iimf9u01) SRHaRERLE) therdtlS, RHREEdIT Torm

addi ti onal 3 i rpGfer 3 PRenyY ! §Hbup 2oRAT LEN QVIG%&‘Bteﬁ%'Q”\gr%u%; @nd R®
6- menber ed het erocyclic group whi ch may have substituents selected from

the group and KORGESIHdM6N Oftoydtyer iy tigs oa@jasene haeRogeink aten,
group. WO 99/ 09011

PCT/ JP98/ O8fifither with or without additional nittbgen aidmA skYfwstyril
derivative represented by the above- menti oned general formula (1) and
sal t tHer cofombrerexyg®fcatém, a s arl 6waembeied peharodyTlic grower

al kenyl oxy group; and Rlerr] and Rlerr] may forma 5- or 6-nenbered
het er ocyclwitich dtay Bavegeehetitnentsheedarsednfrom eGSR furt her
with or W t hout additional nitrogen atom sul fyur atom_r oxygen

atom sai FIRIEFHERE | PE ﬁrﬁﬁ‘ﬂeﬁa91m&8eg§85§t Apdeft 40Wer FHKANKL from t he

group consisting of a | ower al kyl group and a | ower al kanoyl group. 10
25) A car B3Rt derivative represented by the above- nent i oned

general S5, b rBaleRLY QBESEREsH EpBrBp St by cld dbdiuer o1
10 mentioned general formula (1) and salt thereof, wherein Rl
is a lower alkenyl group; R? is a lower alkoxy group; and R’
and R may form, together with the adjacent nitrogen atom,
further with or without additional nitrogen atom, sulfur
atom or oxygen atom, a 5- or 6-membered heterocyclic group
15 which may have substituents selected from the group
consisting of a lower alkyl group and a lower alkanoyl
group.
29) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R?
20 is a lower alkenyl group; R? is a lower alkenyloxy group;
and R’ and R* may form, together with the adjacent nitrogen
atom, further with or without additional nitrogen atom,
sulfur atom or oxygen atom, a 5- or 6-membered heterocyclic
group which may have substituents selected from the group
25 consisting of a lower alkyl group and a lower alkanoyl
group.
30) A carbostyril derivative represented by the above-

mentioned general formula (1) and salt thereof, wherein R!



and R4 may form together with the adjacent nitrogen atom further with
or w thout additional nitrogen atom sulfur 15 atomor oxygen atom a 5-
or 6- membeW&PINBOMr ocyclic group whi ch may have substi t uBGTAPYPISET od
fromthe group consisting of a | oweg7al kyl group and a | ower al kanoyl
group. 26) A carbostyril derivative represented by the above- 20

nment i oned greher?aladeoower (@)kemgl sptoupspr and, Rhendi R Ri&yr form, is a

| ower al kenyl group; Rerr] is a hydrogen atom and R err] and Rl err]
may form togetiher with the adjacent nitrogen attom, furtherheithi 6b or

wi t hout additional nitrogen atom ‘sul fur atom or oxygen atom a 5- or
6- menber edeitheuvcydditionalipniksogknchtony saldugulation entexyggeérct ed from
t he group consisting of a lower alkyl group and a | ower al kanoyl

gr oup. atam, A c3r best grmemberedahplerpeyrdden oxPup Wik ayy- have

WD 99/ 09011 PCT/JP98/03657

16 FreffYRFEtURAES Felerhefdafror kR gXPUP FONSHSTiEf rd Rhever

oy form ADREE HFoPHRA aayaeeﬁﬂﬁw@kéﬁo om. " f ur Chet W-thagf' R4

6. monber ot hbt o Gy PP ERF B BOPLVERLK repe Es%? %@o&% & a88ke2 o0t r om
the group m%f X Car% RG-Q1 Bol-RWeh § gygnar glaatagg, zgéiﬁémyw

group. ostyril derivati repr esent ove-
is a hydrogen atom; R? is a tetrahydropyranyloxy group; and

10 R® and R! are lower alkyl groups which may have hydroxyl
group as the substituents.
32) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R!
is a lower alkyl group; R’ is a tetrahydropyranyloxy group;
15 and R’ and R* are lower alkyl groups which may have hydroxyl
group as the substituents.
33) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R!
“is a.lower alkenyl group; R? is a tetrahydropyranyloxy
20 group; and R’ and R* are lower alkyl groups which may have
hydroxyl group as the substituents.
34) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein R!
is a hydrogen atom; R? is'a tetrahydropyranyloxy group; and
25 R3_and R* may form, together with the adjacent nitrogen
atom, further with or without additional nitrogen atom,
sulfur atom or oxygen atom, a 5- or 6-membered heterocyclic

group which may have substituents selected from the group



10 nentioned general forrmula (1) and salt thereof, wherein R err] S
a |l ower al kenyl group; Rerr] is a |ower al koxy group; and R err] . and
R4 may forMOP@38klher with the adjacent nitrogen atom POTHRYO3GFT h or
wi t hout additional nitrogen atom sul fuge atom or oxygen atom a 5- or
6- menbered heterocyclic group 15 which may have substituents sel ected

fromthe genWistingCOPShSIbRErchlRy10WRbud WHA & Qe th BcdW@L al kanoyl

group. 29) A carbostyril derivative represented by the above-
mentioned gpenggal fornula (1) and salt thereof, wherein Rlerr] 20 is a

| ower al kenyl group; R2 is a | ower al kenyl oxy group; and R3 and R4 may
form togeither Aicarbbetpdjilcderivativectrepresentei by rtiHerabdyds or

wi t hout additional nitrogen atom sul fur atom or oxygen atom a 5- or

6- nenber ednént toned cgéneral fgormupaw(ilohamey sadte thersidf usriereai &t ed
fromthe group =25 consisting of a,lower alkyl group and a |ower al kanoyl
group. 3 1s 30)lowen abky)rgroupsi Rati%ear tptrabydoapyyanydoxyogroup;

ment i oned agheglerﬁl formul a (Jf) and salt thereof, wherein Rerr] . WO
99/ 09011 R” and R" may form, together with the agjaeentsnitrogen

R T s ey e e S
ot SO SO 21 8P SoliliEhe el O
;Pgug.r OUpP E¥iep StucR mAy | A¥GE substitiithtd’ 3Ul AL Fr U tiftl KARRY)
10 consis;ing of a lower alkyl group and a lower alkanoyl
group.
36) A carbostyril derivative represented by the above-
mentioned general formula (1) and salt thereof, wherein Rr
is a lower alkenyl group; R? is a tetrahydropyranyloxy
15 group; and R® and R* may form, together with the adjacent
nitrogen atom, further with or without additional nitrogen
atom, sulfur atom or oxygen atom, a 5- or 6-membered
heterocyclic group which may have substituents selected
from the group consisting of a lower alkyl group and a
20 lower alkanoyl group.

The carbostyril derivatives of the present
invention represented by the general formula (1) can be
prepared.by various processes, and among of these
processes, typical methods can be exemplified as the

25 following reaction formulae.



31) A carbostyril derivative represented by the above- rrentioned
general fornula (1) and salt thereof, wherein R err] ' dro
atom R[] ew@ 99/69031 t et r ahydr opyr anyl oxy group; and 10 R3 and’cﬁl 3?’83‘?%8vver
al kyl groups which may have hydroxyl c? group as the substituents.

b

32) A carbostyril derivative represented by the above- menti oned
general forahdonllrcithisalt thereof, wherein Rlerr] . is a |l ower alkyl
group; R[er% IS a tetra]h dlropyranyl oxy group; 15 and R3 and R4 are | ower
al kyl groups which may have hydr oxyl group as the substituents. .

33) A carbostyril 55@” vative represented by the abﬁ - ment i oned
general fornmula ( nd salt t hereof, wherein Rer is a lower

al kenyl group; R[er rf} et raﬁy‘hﬂfbwr)anyl OXY 2(}/ sLelt and R3 and R4
are | ower al kyl g'r |c may—hev-e —uydr s t he
substituents. 3N ANarBostoril derivat |6¥e repﬂ sd Dy the above-

ment i oned general fornul aﬁ( 1) anBE’R&GLaH,t(IFeX e R'NGHer ei n Iﬂlerr] s a
hydrogen atom R2 is a tetrahydropyranyl oxy group; and 25 R err] and

Rlerr] my form together with the adjacent nitrogen atom further
with or without additi 6ddl nitrogen atom sul fur atbm or oxygen atom
a 5- or 6-nenbered heterocyclic group which may have substituents

sel ected fr mthe r{OUR. 2 3 4 / 0901 _
PCT/ JP98/ o gR 'R + R, R aV\% 9t:ghe j‘bon-igrbon bggﬁlsbéaﬁwneg nOfB a

| over al ky] cgrfeﬁo%‘r}g@%éoﬁ kM$styrllgEQgEeton arédtie GHMOSAy 1|

deri vat i v&ly ove-
5 defined the above; R’ is a hydrogen atom, a tetrahydro-

pyranyl group or a lower alkanoyl group).

The reaction of a compoﬁnd (3) with a compound
(4) is carried out by reacting a compound (3), a compound
(4) and formaldehyde in the presence or absence of an acid

10 in a suitable solvent.

As to the solvent used in this reaction, any
solvent used for Mannich reaction can be used, for example
water; alcohols such as methanol, ethanol, isopropanol and
the like; alkanoic acids such as acetic acid and propionic

15 acid and the like; acid anhydrides such as acetic anhydride
and the like; polar solvents such-as acetone, dimethyl-
formamide and the like; or mixtures of these solvents can
be exemplified.

As to the acid used in this reaction, mineral

20 acids such as hydrochloric acid, hydrobromic acid and the
like, organic acid such as acetic acid can be exemplified.

As to the formaldehyde used in this reaction, an

aqueous solution containing 20 to 40% of formaldehyde,



mentioned general fornmula (1) and salt thereof, wherein Rerr] 5is a
| oner al kyl group; R2 is a tetrahydropyranyl oxy group; and R3 and R4
may _f or m WQod9bdr wi th t he adj acent nitrogen atom f uPCHREPIKPISH? or
wi t hout additional nitrogen atom 2pul fur atomor oxygen atom a 5- or
6- menbered heterocyclic group which may have substituents sel ected

fromthe g¢oner 4P f@f‘ﬁhiaéﬁ?d@f, poll iR K \HoriLLdelipdea | ower al kanoyl
group. 36) A carbostyril derivafive represented by the above-

ment i oned( geref ormadashyde) Lanandhealllikieheagpibe iheiably eséd. is a

| ower al kenyl group; R err] is a tetrahydropyranyloxy 15 group; and R err]
and Rlerr] may fornA tompbhrd (#t)hmalye bedjuseshtgenerally r imean aamounturt her
with or w thout additional nitrogen atom sul fur atom or oxygen atom
a 5- or efeabeleast an aguimodar quagtddy wprgfernablyvan sedgeinolant s

sel ected fromthe group consisting of a |lower alkyl group and a 20

| oner %l KePoY| tipespthe molar quantityhdo goNaAar qgeapbityvef af the

pr esent inv&ntion represented b %%gfneral f.ormul a (éé can be

pr epar ed FYMRARR u§3broc§E§E§?ran§°5§6h5 d¢,dwdy be used e33R typica
met hods can be exgngLiiied as_the .25.fqll ow reaction f nulaf.

WO 99/ 0gAMount © t least an equimolar quan y a Iarge

19 F%§§éé99 &8£H¥kéy1t£eshk molar guantity of a compound (3).
Generally, this reaction is carried out suitably at 0 to

10 200 °C, preferably at room temperature to 150 °C, and the
reaction is generally finished.in about 0.5 to 15 hours.

In case of using a compound (3), wherein R’ is a
tetrahydropyranyl group or a lower alkanoyl group, before
adding formaldehyde to the reaction system, when R’ is a

15 lower alkanoyl group, then compound (3) is previously .
reacted with an excess amount of a compound (4) at 60 to
80 °C for 30 minutes to 2 hours; or when R® is a tetrahydro-
pyranyl group, then compound (3) is reacted with an acid at
60 to 80 °C for 30 minutes to 2 hours; so as to introduce

20 the compound (3) wherein corresponding R® is converted into
a hydrogen atom. Then compound (3) wherein R’ is a hydrogen
atom is reacted under the reaction condition similar to the
above-mentioned reaction of a compound (3) with a compound
(4), by adding compound (4) and formaldehyde to the

25 reaction system.

In case of using a compound (3) wherein R° is a
tetrahydropyranyl group or a lower alkanoyl group, said

compound (3) is subjected to hydrolysis to introduce to the



(3) (wherein Rlerr], Rerr], Rerr], Rerr] and the carbon-carbon bond
bet ween 3- and 4-positions in the carbostyril skeleton are the same as
5 defined WR@¥8¥dve, R5 is a hydrogen atom a t et r ahydr o- PCTAPERMB65T)r OUpP
or a |ower al kanoyl group). The reaction of a conpound (3)

wi th a conpound: (4) is carried out %y reacting a conpound (3) a

conpound  corredpodd i 'dBMptivae s &ﬂéraiﬁsﬁﬁcfsoé RYaLBGen° aC'd 10

in a suitable sol vent. to the sol vent™ use |n t

reaction, then saids@omgpdundeds § Qﬁaﬁ/ﬁwlﬁéaéEQQt w28 hC an detpsth {0{.
exanpl e wat er; al cohol s such as net hanol, ethanol, isopropanol and

the |ike; Tuilsanngidrodqnsds as:rcamsrm@tmmatndaasdmabneolsloc).vqk& aatd and the
| i ke; acid anhydrides such as acetic anhydride and the Iike; polar

sol vent s withoat ao@yanx,cﬁmmtbwlthe préseneei df andatfid lok&asic ni xt ures
of these solvents can be exenplified. As to the acid used
in thi § r 8mPPERd.ni Asr dlo tiee R9lnenucksed Hpdtbial bydeodyisds hydr obromi ¢
acid and the | i ke, organic acid such as acetic acid can be
exenp|,f,§§amples are watery lqyehalephelgicsyah ascmethanels reaction, an

o003 1 bl , B iheY’ drta he L ikS] "Refonts paurchaes, acetone,
methyl ethyl ketone and the like; ethers such as diethyl
ether, dioxane, tetrahydrofuran, ethylene glycol dimethyl

10 ether and the like; fatty acids such as acetic acid, formic
acid and the like; mixed solvents thereof can be exempli-
fied. As to the acid used in this hydrolysis, mineral
acids such as sulfuric acid, hydrochloric acid, hydrobromic
acid and the like; organic acid such as formic acid, acetic

15 acid, aromatic sulfonic acid and the like can be exempli-~
fied. As to the basic compound, metal cafbonates such as
sodium carbonate, potassium carbonate and the like; metal
hydroxides such as sodium hydroxide, potassium hydroxide,
calcium hydroxide and the like can be exemplified. This

20 hydrolysis is carried out generally at about room temper-
atﬁre to 200 °C, preferably carried out at about room
temperature to 150 °C, and is generally finished in about 10
minutes to 25 hours.

The reaction of a compound (3) with a compound

25 (5) is carried out in the presence of an acid, and in a
suitable solvent or without solvent. As to the acid used
in this reaction, mineral acids such as sulfuric acid,

hydrochloric acid, hydrobromic acid and the like; organic



20 trimer of formal dehyde, pol yner of fornmal dehyde

(par af or mal dehyde) and the |li ke can be suitably used. A
conmpound (WP 9am@9oibe used generally in an anount of at | eRET/IRPB/03657

equi nol ar quantity, preferably an equin'Q ar 5to 5 times the nolar

gquantity to one nolar quantity of a conmpound (3). Further,

f or mal dehyge Jmy b id, 2HBURLOLAY | SR A AOAPIAL

gquantiry, geréegriaﬁ%ﬁgfrg%nf@ acné%éegg qh'gntity'to one nol ar %ﬁantity of a .-

conpound (s7d the 1{e0esah|de &ReMpleasklON Rfohdf tiHukO Wc bds | abbyrde 0 to
10 200 C, preferably at roomtenperature to 150 [err]C, and the

reaction ignmancide | is fusedhseeferaboyt OaB to thd@dbrvent, any one I'n
case of using a conmpound (3), wherein Rerr] is a t et rahydr opyr anyl
group or af sk sdkwewylusedupn théoreactionddifn@ foompduwmdy () twithe
reaction system when R err] is a 15 |ower al kanoyl group, then conpound
(3) is Previcampound (4) ecan calept heansedses Thamamountf ef canpompouid) at

60 to 80 Jerr]C for 30 minutes to 2 hours; or when Rerr] is a
tetrahydrot3) is ysedmt leash, anhequibppadnduedtity r RreEeraPly an acid
at 60 to, 80 [err]C for 30 mnutes to 2 hours; so as to introduce_ 20
the conpoBARIALER QS EHReSsERAIMALAR] GRARYILY: FRARNFeQE MaY ope useqd

hyd t Th d. (3 [ ' d . t [
e g R rng AL PEARE L oF s SPRERRG e THEE Felerian, fhrey °

ti 1 o i 4
ind for nalRa i e Tadadedt 1Y Be00TRAGE, C, prbreRbrlygiba dY (4
ool B EB Yedpara it e o ThBoEE 1809°C, andiE BHIGNES YL 07 2
i ntroduce ¢$K#¥® about 0.5 to 5 hours.

Reaction formula-2

HK HK
Rza—f-' [ ~ - g2 T
SN0 '7 N~ O
R’R*NCH, R R*R*NCH; kt
(1a) (1b)

(wherein R!', R?®, R' and the carbon-carbon bond between 3-

15 and 4-positions in the carbostyril skeleton are the same as
defined the above; R2a is a lower alkenyl group or a lower
alkenyloxy group; R2b is a lower alkyl group or a lower
alkoxy group).

Conversion of a compound (la) to a compound (1b)

20 1is carried out in a suitable solvent by a catalytic
hydrogenation. As to the solvent used in this catalytic

reduction, examples are water; acetic acid; alcohols such



WO 99/ 09011 PCT/ JP98/ 03657

21 correspondi ng conpound (3) wherein R5 is a hydrogen ato t hen
said conpdVR8YWtlnay be reacted with a conpound (4). HEY 8 si s
is carried out in a suitable solvent ora3 wi t hout sol vent, and in the

presence of an acid or basic 5 conmpound. As to the solvent used in this

hydrol ysi as methdii@.@'ﬁshﬂ@ly\/ai.@é'ﬁrbp&ﬁblahﬁﬂhthé d4e;as met hanol ,
et hanol , isopropanol and the |Iike; ketones such as acetone., nmet hyl

et hyl ket hydrawarbonsd isech eddiehexaneh agclohelkpne and aheerl ik pxane,
tetrahydrofuran, ethylene glycol dinmethyl 10 ether and the like; fatty
aci ds sucletherscatich as diéxanee tetrahyddofnganhe dietdylniethesol vent s

t hereof can be exenpli - fied. As to the acid used in this hydrolysis,
m neral diethylene giveel sdimethyl aethernandotheodiikegciaptans rangdni c
acid and the like; organic acid such as formc¢ acid,_ ,acetic 15 acid,
aromat Bc &8 MY RGetakR, thethykcacehate ardnpbe like; @RIPtiIE to the

oar bonat oPRds ABITece RIEE &8 NI fTaTRerhye R PRI E G Ay e,
r bon: . . .. SaEHT S

Cerp! | 11 EQL YA hprent F3E 4 SHERBEIETBTT BB ool K" Bhekiyate oo

tenper-  gq Aty éﬁ%%ci@;%&o%ﬁ&@iéﬂ,geﬁlﬁfﬁpﬁg A Harabitud 00M

tenperature to 150 I sTgenera _ shed 1 n _
m nutes t@ad] Miinf-black, palladiumkb@atpadali PlaefindmGOMAHithdm) W th a

conpound 25 (5) is carried out in the presence of an acid, and in a

10 oxide, cupper chromite, Raney nickel and the like can be
exemplified. Such catalyst may be used generally in an
amount of 0.02 to 1 part per 1 part of the starting
material. In carrying out of this reaction, an acid such
as hydrochloric acid may be added in the reaction system.

15 The reaction temperature may be generally at about -20 to
150 °C, preferably as 0 to 100 °C, and the hydrogen gas
pressure may be generally at 1 to 10 atmospheric pressure,
and the reaction is generally finished in about 0.5 to 10
hours.

20 The compound (3) which is used as the starting
material in the above-mentioned Reaction formula-1 is

prepared, for example, by the following Reaction formula-3

and Reaction formula-4.



sui tabl e sol vent or w thout solvent. As to the acid used in this

reaction, mneral acids such as sulfuric acid, hydr ochl ori c. aci d,

hydr obr omwO0&a8P®Witnd the |ike; organic WO 99/ 09011 PCT/IP98/03657
PCT/ JP98/ 03657 24 22 acids such as formc
acid, acetic acid, acetic anhydride and the |like can be exenplifi ed.
Anong t hegeaatidf, foechula~3 anhydride is used preferably. As to the

sol vent, any one of the solvent used in the reaction of a conpound (3)
with 5 a compound (4) can al so be used. The anobunt of a conpound (5)
is used at |east®oan equinol ar quagshty, preferably ango equinmolar to 5
times the nolar dEantlty t hereof nmay\ be used to one lar_quantity of a
conmpound (3). ashi onRIxs(7) ;;;Ezjiggt general | o 150

[err] C prefera [ OC de ehs—ert—8 rod te era%ureﬂt [err] C,
andisflnlshaccmlfgZ erdTP V\ntgl 05t05 \. oReactlon
fornula-2 [e R! k(I a) R

(1b) (wherein Rerr], Rerr], Rerr] and the carbon car bon bond

between 3- 15 an? 4-positions in thq grbostyrll skel et on €); the sanme as
defined the above; ﬁ@err] is a lower alkenyl group or a Iomer _

(whe:ein R! and the carbon-carbon bond between 3- and 4-
positions in the carbostyril skeleton are the same as
5 defined above; R® is a lower alkanoyl group or tetra-
hydropyranyl group; R’ is a lower alkyl group or a lower
alkenyl group; and X is a halogen atom).
The reaction of a compound (6) with a compound
(7) is carried out generally in a suitable inert solvent,
10 and in the presence of or absence of a basic compound. As
to the inert solvent used in this reaction, examples are
aromatic hydrocarbons such as benzene, toluene, xylene and
the like; ethers such as tetrahydrofuran, didxane,
diethyelene glycol dimethyl ether and the like; halogenated
15 hydrocarbons such as dichloromethane, chloroform, carbon
tetrachloride and the like; lower alcohols such as

methanol, ethanol, isopropanol, butanol, tert-butanol and

the like; acetic acid, ethyl acetate, acetone, aceto-
nitrile, pyridine, dimethyl sulfoxide, dimethylformamide,
20 hexamethylphosphoryl triamide and the like; and mixed
solvents thereof. As to the basic compound, examples are
metal carbonates such as sodium carbonate, potassium

carbonate, sodium hydrogencarbonate, potassium hydrogen-



al kenyl oxy group; R is a lower alkyl group or a | ower al koxy group).
Conversion of a conpound (la) to a conmpound (1b) 20 is carried out in a
sui t abl e wol99®8e11by a catal ytic hydrogenati on. As to th®CINPIHPI6S]sed
in this catalytic reduction, exanphegs are water; acetic acid; alcohols
such WO 99/ 09011

PCT/ P98/ O3B9dnate and the like; metal hydroxid&3such as BBikemnol
et hanol , 1 sopropanol and the |iKke; hydr ocar bons such as hexane,

cycl Ohexaiﬁd?@ﬂi&é? pbkassium Biideoxidlesh sedimxayéridel rmbydiafior an,
di et hyl et’her, di et hyl ene glycol dinmethyl ether and the |ike; esters
such 5 gporasyiumgemetalldet bpidiamgt stoeiiuml ambdé} kmetapr alcoholates! ar
sol vents such as N, N-di net hyl f or mam de; and ni xed sol vents thereof can
be exenplsdckdasAsodiumhmethyldlarst,s sodivymrethipl ateaandi theydikgenati on
exanpl es are pal |l adi um pal | adi um bl ack, pall adi um carbon, platinum
pl at i nBim oxganitdbasigppompPONGs SACIRAR \PYI kdine anl-ekBYllke can be
exenplified, Such catalyst nmay be used geneh§$lé.in an amgunt of 0.02
to 1 partdptpoproRyiapingne ddimgthyjauninopyridine, FRIELPYJARIDSut of this
reaction,_ ap acid such a drochl oric 1. d. may he.added.in e
‘reaction %yérgﬁFza§3°¥ﬁ&°ﬁéa§rm§PQHs ?ﬁQﬁLﬁﬁﬁﬂ%y %égﬁgﬁgfggﬁﬁygﬁggbout - 20
to 1 e ref er abl 0 4t g 190 nd,t he gas
© csur o TRy ReBIhEHERLIFHR cpot 2 A M b L ant L heudnagen 02
reaction | 5a8eR5" ghhY thie'1SH&A dadh dRPWxdhp1 {£144. hours.
10 The ratio of amount of a compound (6) to amount
of a compound (7) is not specifically restricted and it may
be selected from a wide range, thus at least an equimolar
quantity, preferably an equimolar to about 10 times the
~ molar quantity of the latter may be used to the former.
15 This reaction is carried out generally at 0 to about 200 °C,
preferably 0 to about 170 °C, and is generally finished in
about 30 minutes to 30 hours. Into this reaction system, a
metal iodide such as sodium iodide, potassium iodide and
the like may be added.
20 The reaction for introducing a compound (3a) to a
compound (3b) is carried out under the condition similar to
the hydrolysis of a compound (3) wherein R’ is a tetrahydro-

pyranyl group or a lower alkanoyl group.



20 The conpound (3) which is used as the starting materi a

I n the above-nentioned Reaction fornmula-1is prepared, for exanple, by
t he. f ol | owiORy/0M@xct i on formul a-3 and Reaction fornul a- 4 PCT/JP98/0365%\D

99/ 09011 26 PCT/ JP98/ 03657

24 Reaction formula-3 [err] (6) (3a)
(3b) Readeien nfé&dmana-4 he car bon-carbon bond between 3- and 4-
positions in the carbostyril skeleton are the same as 5 defined above; R6
is a | ower al kanoyl group or tetra- hydr opyranyl group; R7 is a | ower
al kyl group or agPfower al kenyl group; and Xy a hal ogen aton).

The reaction of a c npound (6) with a conpound. }“i (7) is carried out
generally in a sui rt solReéMX (8)10 and #% e~yresence of or

oun As—to—tire |ne4f s¢l vert used in this

absence of a basic

reaction, exanphe, 6/9 e N @ronatlc hydrocargh chNgs ®enzene, tol uene,
xyl ene and e like;Hethers such as tetr ydrofuréga di oxane,

di et hyel ene gl ycol dinethyl ether and the |ike; hal ogéhated 15

hydr ocar bons such as qgéhloronethane, chl orof orm ca(gpp tetrachl ori de
and the |ike; |ower d1¥dhol's such as

(wherein R®, R’, X and the carbon-carbon bond between 3- and
4~positions in the carbostyril skeleton.are the samé as

5 defined in the above; and Rla is a lower alkyl group or a
lower alkenyl group).

The reaction of a compound (3c¢) with a compound

(8) is carried ouﬁ, for example in the presence of a basic
compound and in a suitable solvent. As to the basic

10 compound, sodium hydride, metallic potassium, metallic-
sodium, sodium amide, potassium amide and the like can be
exemplified. As to the solvent, ethers such as dioxane,
diethylene glycol dimethyl ether and the like can be
exemplified; aromatic hydrocarbons such as toluene, xylene

15 and the like; dimethylformamide, dimethyl sulfoxide,
hexamethylphosphoryl triamide and the like can be exempli-
fied. The ratio of amount of a compound (3c) to amount of
a compound (8) is not specifically restricted and it can be
selected from a wide range, and generally at least an

20 equimolar guantity, preferably an equimolar to 2 times the
molar quantity of the latter may be used to the former.
This reaction is carried out generally at 0 to about 70 °C,

preferably at 0 °C to about room temperature, and the



met hanol , et hanol, isopropanol, butanol, tert-butanol and the like;
acetic acid, ethyl acetate, acetone, aceto- nitrile, pyridine, dinethyl
sul f oxi dVOQPRMhy| f or mami de, 20 hexanet hyl phosphoryl tri aRFEdP¥HB6The

i ke; and m xed solvents thereof. &% to the basic conpound, exanples
are nmet al carbonates such as sodi um carbonate, potassium car bonat e,
sodi um hyeaegdeonarilsofir sied agenemnabyyr dgen-5 to about\Q DUGOOL ]

PCT/ JP98/ 03657 25 carbonate and the

| i ke; metal hydroxide such as sodi um hydr oxi de, potassi um hydroxi de;
sodi um hydride, netallic potassium netallic sodium sodium am de;
met al al &eBetdods formukatb as sodi um net hyl ate, sodium ethylate and the

| i ke; 5 organic basic conmpounds such as pyridine, N-ethyl-

di i sopropyl am ne, di nethyl am nopyridine, triethylam ne,

1, 5-di azabi cycl o[ 4. 3.{§hnon-5-ene (DBN), 1, 8-di azabi | o-

[5.4.0]undec-7-ene ( 1,4-diazabicyclo-[2.2.2]oct ne (DABCO) and
the like can be exenpl pNigd” 310 R™¥X (8Yhe rati q#byamunt of a
conmpound (6) to ad%uﬁn; of compoud—(7—s HGTTS edifigally restricted

and it may be selezA‘d NonPa wi de range,Rﬁgﬁgh eaN” & equi nol ar
quantity, pref eR&NG2an equiltol ar to about 107 i Me2 the Llanolar quantity
of the latter nay be used to the forner. 15 This reaction is carried out
generally at 0 to about 300 [err] C, - preferably 0 to E@@?t 170 [err] C,
and is generally finishe ey about 30 mnutes to 30 houfs. Into this
reaction system a netal iodide such as sodiumiodi de, potassiumiodide
and (wherein R™°, R?, R}, R!, X and the carbon-carbon bond

5 between 3- and 4-positions in the carbostyril skeleton are
the same as defined in the above).
The reaction of a compound (lc) with a compound
(8) is carried out under the condition similar to that of
employed in the reaction of a compound (3c¢) with a compound

10 (8) in the above-mentioned Reaction formula-4.

Reaction formula-6

HO HK
: Dehydrogenation =
2 (\ | > Rz.j ‘ ~
8 7 (o) N Reduction L/‘ N~ O
ROR'NCH, 'i‘ ' R*R*NCH, Iy
R! R
(1e) (1f)

(wherein R!, R?, R® and R® are the same as defined in the
above).
15 The dehydrogenation of a compound (le) is carried

out in a suitable solvent by using an oxidizing agent. As



the Ii ke may be added. 20 The reaction for introducing a
conpound (3a) to a conpound (3b) is carried out under the condition
simlar tW099/09the hydrol ysis of a conmpound (3) wherein R EETIPP&03457
t et r ahydr o- pyranyl group or a |owgr al kanoyl group. WO
99/ 09011 PCT/ JP98/ 03657
26 Reestthe édridilkand hgehk, benzoquinones such as (3g3-dichloro-
(3d) (wherein Rerr], Rerr], X and the carbon-carbon bond between 3-
and 3, pedicyanebenzohuinamniegs ichlidraskidl ot2ws & 6+tetsacklaro- 5
defined in the above; and Rerr] is a lower alkyl group or a | ower
al kenyl drenpoquinone) and theTHdkesadglogenatingpdents (SeFhwash a
conpound (8) is carried out, for exanple in the presence_of a basic
conpound BmlreRoaugaininides oMrehlorasucs inidiglay dbramine oaRduble sodi um
hydri de, tallic _pqQtassium netallic. . sodiu sodi am de, potassium
am de andt1kes | ARE gﬁhyﬁg°gena§%€ﬁpHﬁ§§%¥s§%§q 13 BHrERME™ et hers such
as di oxan . .. diethylene glycol dinethyl,.ether, and th | ke can be
el | 11 98 bR A PBESPEBRE A LB R 5 P Eh LA R e
like; di ngkiyL! oRIREL IR cHETEERY thY 1PWfCan be exemplified. Used
amount of the halogenating agent is not specifically
restricted and can be selected from a wide range, and

10 generally 1 to 5 times the molar quantity, preferably 1 to
2 times the molar quantity of the halogenating agent may be
used to the starting material. Further when the
dehydrogenating catalyst is used, generally an excess
amount of the catalyst may be used. Aas to the solvent, -

15 ethers such as dioxane, tetrahydrofuran, methoxymethanol,
dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene, xylene, cumene and the like; halogenated
hydrocarbons such as dichloromethane, dichloroethane,
chloroform, carbon tetrachloride and the like; alcohols

20 such as butanol, amyl alcohol, hexanol and the like; polar
protic solvents such as acetic acid; and polar aprotic
solvents such as dimethylformamide, dimethyl sulfoxide,
hexamethylphosphoryl triamide and the like can be exempli-
fied. This reaction is carried out generally at room

25 temperature to about 300 °C, preferably at room temperature
to about 200 °C, and is completed generally in 1 to 40
hours.

For this reducing reaction of a compound (f), the



hexanet hyl phosphoryl triam de and the |ike.can be exenpli - fied. The
rati o of ampbunt of a conpound (3c) to anpunt of a conpound (8) is not.
speci fi caWY9999Yjcted and it can be sel ected from a w BETARE3657and
generally at |east an 20 eguinolar quaatity, preferably an equinolar to 2
tinmes the nol ar quantity of the latter nmay be used to the fornmer.

Thi s reacreaetioncebnddd iows ¢eNed addimdh QatAl§aet r&ddcidi-.can be
preferably at O [err]C to about roomtenperature, and the WO

99/ 09011 widely applied. As to the cat®0Fs8pPofe@adlic catalyst such

27 reaction i.s finished generally in 0.5 to about 12 hours.

Reacti on a8rpaldagipm,r palladium-carbor whplatiniher Raney aridkeRand ],
Rlerr], X and_the carbon-carbon bond 5 between 3- and 4-positions in the
car bost yr Ehesjtéket sanabe exemmid fiemd. asThiesensetad lilce catmalg)sts are

The reaction of a conpound (1¢) with a conpound iﬁ? Is carried out -
under PheU86AdiPi GRNEXAY SatadHtist amount.ordsofedtis sedvieRtoti on of a

pompoLnd fidtbrt! bicBndlTPA SO ddinadol [eBR2101 > Tsopropanal, and
the like; ethers such as dioxane, tetrahydrofuran and the
like; aliphatic hydrocarbons such as hexane, cyclohexane
and the like; esters such as ethyl acetate and the like;

10 and mixtures of these solvents can be exemplified. Said
reducing reaction can be carried out either at an
atmospheric pressure or under a pressurized condition, and
generally may be carried out at an atmospheric pressure to
about 20 kg/cm?, preferably at an atmospheric pressure to

15 about 10 kg/cm?. The reaction may be carried out generally
at temperature of about 0 to 150 °C, preferably at about
room temperature to 100 °C.

Among carbostyril derivatives represented by the
general formula (1) according to the present invention,

20 wherein a compound having acidic group can be converted
into salt thereof by reacting it with a pharmaceutically
acceptable basic compound. As to such basic compéund,
metal hydroxides such as sodium hydroxide, potassium
hydroxide, lithium hydroxide, calcium hydroxide and the

25 1like; alkali metal carbonates or bicarbonates such as
sodium carbonate, sodium hydrogencarbonate and the like;
alkali metal alcoholates such as sodium methylate,

potassium ethylate and the like can be exemplified.



[err] (wherein Rerr], Rerr], Rerr] and R err] are the sane

as defined in the above). 15 The dehydrogenation of a

conmpound (WeypspMitarri ed out in a suitable solvent by usRCEIR8/03657
oxi di zi ng agent. As WO 99/ 090139

PCT/ JP98/ 03657 28 to the oxidizing
agent, benzoqui noneFuiierns adndndgli earbostyril Qefridatys@abenzoqui none,
chloranil (2,3,5,6-tetrachl oro- benzoqui none) and the |ike;

hal ogenat repragented hgh tise genékral oformutani i)dacchirding duddieni m de,
brom ne and the 5 like; and dehydrogenating catal yst such as sel eni um

di oxi de, piessfituknveivion pavhedeim al aokpopad| havimg basdd dgouRaney

ni ckel and the |like can be exenplified. Used .amount of the hal ogenating
agent is FeR Hegonventsd intecsaltctharend easily by ceaskimgodta wi de
range, _and ., 10 general | fo 5 tinmes the polar guantit , preferahbly 1 to

2 tines tWe PaPQﬁﬁﬂﬂg%ét{ﬁa%H% HSPBPEARL PngCAHent AfaFOp&Uch agddy to the

SLarting TSRl L) e epefENUEEAIORTELR gl St 15 used

solvent,  pla ok db A9, HPafdSrohts 28Y4" Shi' e TEKADGFFNAW!
acids such as acetic acid, p-toluenesulfonic acid,
ethanesulfonic acid, oxalic acid, maleic acid, citric acid,

10 succinic acid, benzoic acid and the like can be exempli-.
fied.

Additionally, the above-mentioned carbostyril
derivatives represented by the general formula (1) involve
stereo isomers and optical isomers.

15 The desired carbostyril derivatives prepared by
the above-mentioned Reaction formulas can be isolated from
the reaction systems by common separation methods and can
be further purified, for example by distillation method,
recrystallization method, column chromatography, ion-

20 exchange chromatography, gel chromatography, affinity
chromatography, preparative thin-layer chromatography,
solvent extraction method and the like can be applied.

Thus obtained carbostyril derivatives of the
present invention are used in the form of general types of

25 pharmaceutical compositions. Such pharmaceutical composi-
tions are prepared by formulating with commonly used
diluents such as fillers, bulking agents, binders, wetting

agents, disintegrators, surface active agents, lubricants



di et hoxyet hane and the |ike; aromatic hydrocarbons such as benzene,

tol uene, xylene, cunene and the |ike; hal ogenat éd hydr ocar bons such as
di chl oronw‘é‘%l(?]%ﬁﬁ@,‘“’di chl or oet hane, chl orof orm carbon t et rEHIEAS{03&7and
the |ike; alcohols 20 such as butanol 31anyl al cohol, hexanol and the |iKke;
pol ar protic sol vents such as acetic acid; and polar aprotic

sol vent s andhthe Hiket hokf excimieatsdi ndidawiowss|| foxmsepf pharma-
hexanet hyl phosphoryl triam de and the |ike can be exenpli - fied. This
react i on ¢eukiealcaoBpesisions| Cpnabe gehectsed chependurs theapurpose) C,
preferably at roomtenperature to about 200 C, and is conpleted

gener al | 9% EF?Bt&Bgr andpgypical forms of the Fpmpasitiemsci ng reaction

of a comppu f WO 99/ 09011

PCT/JP98/"G‘3‘%§ 1219 tablets, pills, powders, ligyids, suppeREA®ASeonditi ons

of a tic red ction_can.,be W dely a

cat al y&t e$&£§#$? s cEFarY FSSUEﬁpsulesdsﬁ£33?ﬁﬂ %grléﬂpﬁei&gpﬁon

pl ati num ( Reneyish nghdaEQS ensi R% a{s %e%afgﬁg Jhese nmetallic
3 |c anoun

catal ysts are 5 use nera e sol vent,

wat er ; a'é?élb@iéafUébmﬁésﬂﬁ&aﬁgokoregﬁ:‘&lnal %@pé‘ﬁ'@h aé‘”ﬁi.nfx 1ant8$ i ke;

ethers such as di oxane, tetrahydrofuran and the atl

hydr ocar h@éﬁzﬁﬁﬁﬂn@sabéﬁﬁﬁesuéﬁch@h@é%'&ol prégwrébfohs kforeék%inﬁuch as
ethyl acetate and the like; 10 and m xtures of these solvents can

exenpl i f iwsle, Seardther 1liqdiai alhta@weyaﬁﬁﬂidﬁsiﬁﬁdtﬁﬂnﬁutgélbbebliy an
atnospheric pressure or under a pressurized condition, and

10 ointments, emulsion type ointment basis such as O/W type
hydrophylic ointments, and W/O type water absorbing
ointments, water soluble ointment basis, creams, liniments,
cataplasms, pastes, plasters, emulsions and the like, and
sheet-form preparations can be exemplified.

15 For the purpose of shaping the pharmaceutical
composition in the form of tablets, carriers which are
known in this field can be used, for example excipients
such as lactose, white sugar, sodium chloride, glucose,
urea, starch, calcium carbonate, kaolin, crystalline

20 cellulose, silicic acid and the like; binding agents such
as water, ethanol, propanol, simple syrup, glucose
solution, starch solution, gelatin solution, carboxymethyl-
cellulose, shelac, methylcellulose, calcium phosphate,
polyvinylpyrrolidone and the like; disintegrators such as

25 dried starch, sodium alginate, agar-agar powder, laminalia
powder, sodium hydrogencarbonate, calcium carbonate, esters
of polyoxyethylenesorbitan fatty acid, sodium lauryl-

sulfate, monoglyceride of stearic acid, starch, lactose and



generally may be carried out at an atnospheric pressure to about 20
kg/cmerr], preferably at an atnospheric préessure to 15 about 10
kgl.cni er WO 99/439%1 r eacti on nmay be carried out generally PCI(IPPYMRSET at ur e
of about 0 to 150 [err]C, preferably at about roomtenperature to 100
[err] C Anong carbostyril derivatives represented by the
gener al g Miikef ldiatntedragiba tinhipidsard suvlerds ovhitGuwdwrein a
conpound havi ng acidic group can be converted into salt thereof by
reacti nsteaminh cagaar butteri chlydrogenatest aptlshlandathe Iidgpound. As to
such basi ¢ conpound, met al hydroxi des such as sodi um hydr oxi de,

pot assi mbsorptimlrwcqbaratpnsmuw}vdm|wrmmmawmm@m the 25
i ke; alkali netal carbonates or blcarbonates such as sodi um car bonat e,

sodi um Wﬁg&%ﬁ?%ﬁ?éfaﬁﬁ Fﬁé Flh& like; yelingrAg8NLs RN &A%s such as

_Séfbunbnetq¥yg{§’ starggt & ate é&%ﬁ{ﬁallke can bg exenplified.
rt her

by the GRS f%?ﬁﬁ?aeukaa@‘é i Q:t e SRl Riigis ecwfsﬁﬂtereg.n
a_conpougylh hayd ng; Rasi gng" Qﬂpﬁlcanﬁ%a%d& %aﬁfﬁ?ed o sl de dhisgeol

easily by reacting I arnaceutlc y accepta

such acigbiq, boi:i‘@rﬂéﬁl&ic 8iwhds Sﬁiafé} #E'&l}?’édﬁ dhd "tHfe aCi kb

hydrochlorlc acid, ydrob om ¢ ac organic acl ds such
as acetigamché, u@e&@' UFHQ&Hbi-O”*tﬁeaQ:'a%lets cét eessddaniwif@ci d, oxalic

acid, maleic acid, citric acid,

10 common coating materials to make them as sugar coated
tablets, gelatin film coated tablets, tablets coated with
enteric coatings, tablets coated with films or double
layered tablets and multi-layered tablets.

For the purpose of shaping the pharmaceutical

15 composition in the form of pills, carriers which are known
and widely used in this field can be used, for example,
excipients'such as glucose, lactose, starch, coconut
butter, hydrogenated oils, kaolin, talc and the like;
binders such as powdered gum arabic, powdered Tragacanth,

20 gelatin, ethanol and the like; disintegrators; such as
laminalia, agar-agar are included.

For the purpose of shaping the pharmaceutical
composition in the form of suppositories, carriers which
are known and widely used in this field can be used, for

25 example, polyethylene glycols, coconut butter, higher
alcohols, esters of higher alcohols, gelatin and semi-

synthesized glycerides are included.

For the purpose of shaping the pharmaceutical



10 succinic acid, benzoic acid and the |like can be exenpli - fied.

Addi tionally, the above-nentioned carbostyril derivatives represented
by the geMe3/091dr mul a (1) invol ve stereo isoners and BETHEEY036¥ner s.
15 The desired carbostyril 3t®rivatives prepared by t he
above-nenti oned Reaction formulas can be isolated from the reaction

systenms Bym g%@i%&oiﬁﬁ.&f allierfomh hofiscapsiutes, genesalldyt,hahepurified, for
exanple by distillation nmethod, recrystallization nethod, columm

chr omat ogiEgR.i vied I‘imgr%tl:ee@angemmed matbbr tphey ?que-mmnﬁﬁ aphy,
affinity chromat ogr aphy, preparative thin-layer chromatography,

sol vent ~ earieus @aprmidns| dihen Hehe imbxtanebthygppbéa@ined is filled Thys
obt ai ned carbostyril derivatives of the present invention are used in
the formiaf hgadkcapauirs soft %ﬁﬂ?“ﬁééutlcal conp05|t|ons Such

phar maceuti cal conposi - tions are epar ed nulatl Wit h connDnIy
used 5 diluents iR Ehe (PYFRPSS %GI Ag+age %ﬁﬁ

R 'ub@sggpﬁgﬁm “vo
B T, RRIARAELE BRIHOE o Vit ot o
108 ol VOREL 088 ana SRR s S8 it
i nj ectiong, the KR4 Off EK:AYSRANEhGBEL 18R pritparidtaomninivever
10 carriers which are commonly used in this field can be
applied. For example, water, ethyl alcohol, ethylene
glycols, propylene glycols, ethoxylated isostearyl alcohol,
polyoxylated isostearyl alcohol, polyoxyethylenesorbitane
fatty acid esters can be used. In these instances,
15 adequate amounts of sodium chloride, glucose or glycerin
can be added to contain in the desired injection prepara-
tion for the purpose of having them isotonic. Furthermore,
common dissolving agents, buffering agents, analgesic
agents may be added. If necessary, coloring agents,
20 preservatives, purfumes, seasoning agents, sweetening
agents and otﬁer medicines can be added into the desired
preparations.
The amount of a compound of the general formula
(1) and salt thereof to be contained in the pharmaceutical
25 preparations of the present invention is not specifically
restricted and can be selected from a wide range, generally

1 to 70 % by weight of the compound may be contained in the

whole composition.



ceutical conpositions for external uses such as inhal ants, nebul i zi ng
agents such as aerosol preparations for extefnal use, further liquid
pai nt prepP@ VWL, |otions, gels, oily 10 ointnents, enul BCBAPIS0IEST

oi ntment basis such as O Wtype hygdr ophylic oi ntnments, and WO type
wat er absor bi ng oi ntnents, water soluble ointnment basis, creans,

l'ini-ments, cat aahanTEt ratSioss methivd 965 tiRMPhsekeattdddie |ike, and

sheet-form preparations can be exenplified. 15 For the purpose
of shapi ngréparatapfineguthedlpresents dmasitiiom i ridte speonfiicaldy et s,
carriers which are known in this field can be used, for exanple
exci pi entgestrictedh tshubsadtods asdmiireisheyed byodiamboss aretthodsgl ucose,
urea, starch, calciumcarbonate, kaolin, crystalline 20 cellul ose,
silicic atependdonhthei kypebiofdiadpinjatiratsiorh form, &hevags ofetthenol |
propanol , sinple syrup, glucose solution, starch solution, gelatin
sol ut i ®n, pakienkynthaydistinctdan ghHsex sidimconditgre af dhese, cal ci um
phosphat e," golyvin | pyrrolidone and the like; diig%%egratgrs such as
25 dri ecc¥rREERS &84 arhS gifﬁgttersaga@%ﬁxaﬂkﬂﬁtfer tablgtey iBills, powder,
encar bonat e, cal ci um car.bonate, esters

di hyd f
bol yoxyct ROLRREEBFs; FHRBEREISNSy EPUIRHANR, ShARuLes and) qapsules

TonOgt Y CohL8%ah 51 88k 8a7 B 1 1Y% Thid ALK prllifhratiqns, are0 99/ 090LL

v oS8R SRRt Y O, mire R Rordio U1
quar t pg naj ¥ja8¥RBhUErAABFusions, such as glucose solutions and amino
acids solutions. If necessary, the injection preparations
are administered singly intramuscularly, intracutaneously,
subcutaneously or intraperitoneally. Suppositories are
administered into the rectum. External preparations are
15 administered by coating on the skin. =
In case of using the carbostyril derivatives of
the present invention as to ingredients of cosmetics, they
can be used in creams, lotions and oils for suntan or for
protecting sunburn. In addition to the above, geneially
20 they are added as for UV-protecting agents and UV-
inhibitors, or suntan agents and sunburn protecting agents.
Concretely, cosmetics can be exemplified such as
face powder, cream, milk lotion, lotion, toilet water,
toilet oil, bleaching agent and the like.
25 As to the forms of these cosmetics, liquid, oil,
lotion, liniment, oily ointment base, emulsion~type
ointment base such as O/W-type hydrophilic ointment base

and W/O-type water absorbing ointment base, water-soluble



sodium |l auryl sulfate and the like; wetting agents such as 5 glycerin,

starch and_the |ike; adsorbing agents such as starch, |actose, kaolin,
bent-oni t e, YRIPPWYal silicic acid and the |ike; and | ubrPCHIRISN36HZh as
refined talc, stearic acid, boric agid powder, polyethylene glycols and
the like can be used. Further, the tablets can be coated with 10
conmon Coakiinttheit! HasH S ;sagﬁ@kepimgﬁ pafeh, Cepb8M, milkalbelidn g€l atin
filmcoated tablets, tablets coated wt enteric coatings, tablets

coated wi tndf ithes ldkel@di e exdmpyrifiledabl ehésendorubt of evamedilcabl ets.
For the purpose of shaping the pharnmaceutical 15 conposition in the form

of pills, caar becprepgiirsd by dommon and anildelgekpownenethotdsi offi el d can be
used, for exanple,, exci pi ents such as gl ucose, |actose, starch, coconut
butter, hp¥epgradiem.oils, kaolin, talc and the like; bi nders such as
powder ed gum arabi c, powdered Tragacanth, 20 gelatin, ethanol and the

| i ke; @&isintegrator Fors f¥ample, as |totheieintmentabasear ati Aensted.

For the purpos of,shaFi t he pharmaceuti cal conposition in the form

of supposPPSr Pef2 SorRask be usgd KIRIAY an@rwWREBtRresed twot his

field d , 25 | | vet hyl I I t tter,
i onor "ot Y& o Unerf Lt WO uad® IF LN FeSsf $8] RanfagaTpple | ©

t hesi i ' | s . h f
Shaoros! FRInSRNAY KIS At WP o g g mixru8” of 6B 6E°H612
PCT/JP98/9§6EKem can be used.

10 Specific examples of these ointment base are fats
and oils such as peanut oil, sesame oil, soybean oil,
safflower o0il, avocado o0il, sunflower oil, corn oil,
rapeseed oil, cotton seed oil, castor oil, camellia oil,
coconut oil, olive oil, poppy seed oil, cacao butter, beef

15 tallow, lard, wool fat and the like; modified bases
obtained by subjecting these fats and oils to chemical
changes such as hydrogenation; mineral oils such as
petrolatum, paraffin, silicone oil, squalane and the like;
higher fatty acid esters of isopropyl myristate, n-butyl

20 myristate, isopropyl linoleate, propyl ricinolate,
isopropyl ricinolate, isobutyl ricinoleate, heptyl
ricinolate, diethyl sebacate, diisopropyl adipate; higher
aliphatic alcohols such as cetyl alcohol and stearyl
alcohol; and waxes such as bleached bees wax, spermaceti,

25 Japan wax, lanolin, carnauba wax, shellac wax and the like;
higher fatty acids such as stearic acid, oleic acid,
palmitic acid and the like; mixtures of mono-, di- and tri-

glycerides of saturated or unsaturated fatty acids having



33 conposition in the formof capsules, generally, the effective
ingredient is mxed with the above-nenti oned various carriers, then the
m xture tMEIWOH ned is filled in hard capsul es or sof PCHIPRH(IPET. 5
For the purpose of shaping the pharmaceutjgal conposition in the form
of injection preparations, a solution, an enulsion or a suspension of

the effectivye to w%@ﬁb&mawm@ %6iyﬁfdr£6daléoﬁéféeé&@hYagaQ@h¥iene
I sotonic to the blood. In nak |ng anh 1njection preparation, ever

carriers whigQRrcole, by Legé é@lé,fpﬁbﬁ?&@ﬂebglycolsapp'|9d For
exanple, water, ethyl a cohol, et ene ycol s, propyl ene glycols,

et hoxyl at ed polggirspyl eré cglpdols, glp@éyﬂuylhaeyll abedralyl al coho

pol yoxyet hyl enesor bi t ane fatty acid esters can be used. In t hese

I nstances, pEntasigiatttelpuswsbitolpdnannitbddrand, theutbke; ogumghycerin
can be added to contain in the desired I nj ection prepara- tion for the
pur pose &f ﬁ&haﬁ?QQQ§n$@ﬂhc#ﬁoar¥h¥@hﬁﬂmnrbenz°ln guRmDIuAL3CWRyi ng

agents, buffering agents, anal gesic ts may be added._I|f necessary,
col ori ng agdfagac Qﬂiﬁﬁﬁ%@@l?@% 1b&?fUW%EerséﬁéBhiﬂgn%EEﬁ?% highet eni ng

The ampunt ROLMERRHART A4S (G SR oFE .?gﬁt’ﬁult‘ggsgm'(%x‘éﬁ%l%a?g fhbreor
to b t ai in th h t th

nventi on | SR BTy |goatim Flaipetl REHAYL RELERL0PE PERRT o o
w de range, c%%.rr]i‘?{lacléé’, V&]axr—beC%Ret?&nr/ 9¥11‘Gi<99é Ohy&PEx§OLRPY "Pe 111 8,

contai ned i
10 hydroxypropyl cellulose, nitrocellulose, crystalline

cellulose and the like; water-soluble synthetic high
polymers such as polyvinyl alcohols, poly(vinyl methyl
ether), polyvinylpyrrolidone, sodium polyacrylate,
carboxyvinyl polymer, polyethyleneimine and the like; non-
15 ionic, anionic, amphoteric and cationic surface active
agents; ethanol, isopropanol and water and the like can be
exemplified.
In case of preparing the above-mentioned
cosmetics, various types of the above-mentioned cosmetic
20 bases, for example excipients, binders, lubricants,
disintegrators and the like can be used. Further, if
necessary, various kinds of ingredients and additives for
example, oily materials such as various kinds of fats and
oils, waxes, hydrocarbons, fatty acids, higher alcohols,
25 ester oils, metallic soaps and the like; pharmacologically
effective agents such as animal and vegetable extracts,
vitamins, hormones, amino acids and the like can be used by

suitably combined thereof. Thus obtained cosmetics can be
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34 Adm ni stration nethod of the pharmaceutica
preparati SHO8%00k present invention is not specifically  PGTEEPHISPEq,
thus it is adm nistered by various nethodgy depend on the type of

adm nistration form the age of the 5 patient, the distinction of sex, the
condition ofuséd by diltRledFuritthed RErLH aRitHES .olfidfe XEIOE a t s €4B1e
pills, sol utions, suspensions, enulsions, granules and capsul es are
adm ni st er edsollekehyg. | njection preparations are adm ni stered

i ntravenously singly or mxed with common 10 injection transfusions, such
as gl ucose sol utions afhea@momnt ofadiles caxthastyrsil |dermivasieey, of hehe

I nj ection preparations are adm nistered singly intranmuscul arly,

i nt racut aneogehgral formyda: {ddo@ padits mhﬁﬁﬁgﬂttﬂnh#lqpnt§1m$®slmdthes
are adm ni stered into the rectum [External preparations are
adn1n|ste?ed°B§mSG&FFanoﬁhﬁh@¥9§Q¥t invention is nqq\ﬁﬁﬁﬁgﬁﬁci%ﬂhg t he

Cosmoti os,  (REPLELCtEd aBd can e, SAUARREY |4 AP OTARST OraddfhR or
arc added asPRP ﬂ&ﬁ%?ﬁ#&ﬁ'“ 7 “°Qﬁ&°ﬁ3\#"w1"’t U e o 0

agents and SFB? hﬁ%tﬁﬁgt%&§@ﬁﬁle osition Concretely, cosnetics
can be exenpli ie suc ace cream  mlk lotion, lotion
toilet water, toi ipfle AMouni¥! ‘?ﬁcrt‘is'ﬁgagﬁﬂ pHifinidedd #8a1 prepara-

10 tion or cosmetics of the present invention containing the
carbostyril derivative of the general formula (1) of the
present invention as the effective ingredient is suitably
selected depend on the administration method, the age of
the patient, the distinction of sex and related other

15 conditions, the degree of disease condition of the patient.
In case of using as pharmaceutical preparation, the amount
the effective ingredient'may be administered about 0.6 to
50 mg per 1 kg of the body weight per day, and in case of
using as cosmetics, the amount of the effective inredient

20 may be administered about 0.1 to 30 ﬁg per 1 kg of the body
weight per day. These pharmaceutical preparation or
cosmetics can be divided for administration purpose in 2 to

4 times a day.

EXAMPLES
25 The present invention will be explained in more
detail by illustrating Reference examples, Examples and

Pharmacological tests as follows.



25 As to the fornms of these cosnetics, liquid, oil, | otion,
liniment, oily ointnment base, enul sion-type oi nt ment base.such as

O Wtype MWUPHMILic oi ntment base and WO type water BEOYEFISOAE7

oi nt nent base, water-sol uble WO 99/ 09011

PCT/ JP98/ 03657 35 oi nt ment base,

paste, plastpgfePshicd, eL e mlk lotion and the |ike can be
exenplified. These fornms of cosnetics can be prepared by common and

wi dely known mnet hods o5 Gramgrepabaaceboxy-3,4-dihydro-8rFaydepayple, as to
t he oi ntnent base, at |east one ol eagi nous base can be used singly, or
m xture of t2plH)-quimohinenefwascdisanliveduindb00r mdt offedimeshyl-

wat er - sol ubl e _ointnment base can be_used singly, or mxture of two or
mor e offarmamide ORME}edto this solution wgrei addedx&@pPe9fof t hese

oi ntnment base are fats and oils such _as peanut oil, .sesane oil

soybean ¢t | Potassiumi¢arksnate PRYEeRdandi PO BinPEoAdrYdi Propdfg, othe
rapeseed oil_ ,cotton seed ojl, castor ojil, cagnellia oil coconut Qi l,
o ve or | - JhHESitEckis| obkainbd it FLLbEeR StorPaR SEPREIAEStRoRPE B
and the |ikes; I fi S . Obt ai. y bj ' e:hats-a

oils to che§F€§ﬁ9° fgcggﬁgeEe%ﬁEﬁggsﬁ%gggﬁgeﬁégig%?hﬁgﬁe%gﬁﬁong é&cﬁgas

petrolatum palfi e ShicanGich! 2 $akage aBlyiNgcbihe. tnehi gher
y ny

fatty acid esters of Isoprop nyristate, n-butyf ristate, isopropyl
linoleate, EPPYdctiwadoabRed with! WRRELPYAribal BOk2! nhva2buky

ricinol eate, heptyl
10 magnesium sulfate, then concentrated to dryness under
reduced pressure. The residue was recrystallized from
ethanbl, theré was obtained 70 g.of 5-acetoxy-8-allyloxy-
3,4-dihydro-2(1H)-quinolinone as brown needle-like

crystals.

15 Melting point: 137-139 °C.

Reference example 2
9 Grams of 5-acetoxy-8-allyloxy-3,4-dihydro-
2(1H)~quinolinone was diséolved in 100 ml1 of DMF, 1.51 g of
60%-sodium hydride was added gradually in limited amounts
20 to this solution, this reaction mixture was stirred at room
temperature until generation of hydrogen gas ceased. Under
stirring and ice-cooling conditions, 100 ml of water was
added to this reaction mixture, extracted with ethyl |
acetate. The extract was washed with water, dried over
25 anhydroﬁs magnesium sulfate, the dried extract was
concentrated under reduced pressure. The oily produét thus

obtained was purified by a silica gel column chromato-



ricinolate, diethyl sebacate, diisopropyl adipate; higher aliphatic

al cohol s such as cetyl al cohol and stearyl al cohol ; and waxes such as
bl eached BER¥/MY spermaceti, 25 Japan wax, |anolin, carnRGEAPHRG36ST
shellac wax and the |ike; hi gher fatgy acids such as stearic acid,

ol eic acid, pal mtic acid and the like; m xtures of nono-, di- and
tri- gl gegphyesthéreayisabBadhedNyalguioF &d dcat ' ! -
WO 99/ 09011 YERphY o PCT/ J 98/-@6@6&3'4

36 12 tdilgdra+bemethyls2 (pH)yvgudhod inonehass palah sl Xowyo ENe

gl ycol, polyethylene glycols, propylene glycols, pol ypr opyl ene

gl ycol s, gl yexeduactbatyl al cohol, pentaerythritol, sorbitol, mannitol

and the Iikg; gunmy 5 substances such as arabic gum benzoin gum
guai acum H-NMRy 2GR I )guPpemd the |i ke; water-sol ubl e natural high
pol ymers such as gelatin, starch, casein, dextrin, pectin, sodi-um
pectate, odi um al gi na2e30méBHy| Sdel Rubdsd2Het ), 2.6%((3H0sd),

car boxymet hyl cel |l ul ose,  hydroxyethyl cellul ose, 10 hydroxypropyl

cel I ul ose, nitrocellul 9s89" ¢3Hzt 8)ri Aed1~4-88 (@Has@®)and the |ike;

vater 5o uble synthetig bhoby oBSlYERGS SGh s polydan g conols.
ani oni &, anphoteric anbiBhiPani §-26r (38 Bdri g0 (T "othanol
| sopropanol and water and the |ike can be exenplified.
Reference example 3
10 6 Grams of 5-hydroxy-3,4-dihydro-8-allyloxy-
2(1H)-quinolinone was dissolved in 20 ml of dihydropyran,
to this solution was added 2 ml of concentrated hydro-
chloric acid, then refluxed by heating for 1 hour. To this
reaction mixture was added 5 g of potassium carbonate
15 powder and stirred, then concentrated under reduced
pressure. The residue thus obtained was extracted with
ethyl acetate, the extract was washed with water, dried
over anhydrous magneéium sulfate, again concentrated under
reduced pressure to obtained pale yellow oily product. A
20 mixed solvent of ethyl acetate-n-hexane was added to the
oily product and allowed to stand for crystallization.
There was obtained 8 g of 5-tetrahydropyranyloxy-8-
allyloxy-3,4-dihydro-2(1H)-quinolinone as white amorphous
product.

25 Melting point: 111-113 °C.



In case of preparing the above-nentioned cosnetics, various types of
the above-nentioned cosnetic 20 bases, for exanple excipients, binders,

| ubri cant WO 99/0901tli si nt egrators and the |i ke can be used. FCQIVIPO8/03657
necessary, various kinds of ingredients agﬂ additives for exanpl e,
oily materials such as various kinds of fdats and oi l's, waxes,

hydr ocar bon CJ Lgher alcohols, 25 ester oils, netallic soaps
and the IikZ?e%ﬁgéﬁ%go%gé?ggkle effective agents such as ani mal and

(oo s el TR MR L e

be used by sui tably conbi ned thereor: c¢dn be

WO 99/ 09011 dihydro-2(1H)-quinolinone was dissolvRd!/idP3% ®36%% pMF,
37 used by diluted further with water olive oil or a suitable

sol vent . then 1 g of Gbe-ssulitin hidrlidecwaoaidded giaduedliywdn of the
general fornmula (1) or salts thereof to be contained in the 5 cosnetics

of the presehimivednamounts totthpscsbilazliby, the reactionetixthreamwae
selected froma wi de range, and the anount may be generally selected .
within the refpiered ati1reom tempspaibyewsngifl igeneratiloo ofcydrsigeron.
The anount of using the pharnmaceutical prepara- 10 tion or cosnetics of
the present 3% R3%PAcontai hhag reactioncmigsare wasdaddest 2+d & athe

gener al fornuléh# ) 0. thg gres nt invention as the effective
i ngr edi ent iBF atpjoride s SEIFLRd(a5eRQOBn tRARSXATRTES £OFt BoMOREShod,

the age of o {iifs RRELEREe GOS Sh8LhNTbbOR1ChS 9530 ahg! 2453 rAd "t he
10 mixture was acidified by adding concentrated hydrochloric
acid, stirred at 60 °C for 1 hour to remove the tetrahydro-
pyranyl group at 5-position. The mixture was extracted
with ethyl acetate, and washed with water, dried over
anhydrous magnesium sulfate, then concentrated under
15 reduced pressure. The oily product thus obtained was
purified by a silica gel column chromatography, there was
obtained 4.2 g of 5-hydroxy-8-allylbxy-3,4-dihydro~1-
prenyl-2(1H)-quinolinone as pale yellow oily product.
'5-NMR (CDC1,) & ppm:
20 1.60 (6H, s), 2.52 (2H, dd), 2.80 (2H, dd),
4.42-4.62 (2H, m), S.13 (1H, t), 5.24
(1, d4d4), 5.35 (1H, dd), 5.96~6.11 (1H, m),
6.80 (1H, d), 6.69 (1lH, 4).

Reference example 5
25 10 Grams of 5-acetoxy-8-hydroxy-2(1H)-quinolinone
was dissolved in 100 ml of DMF, to this solution was added

14 g of potassium carbonate and 9 ml of allyl bromide,



15 conditions, the degree of disease condition of the patient. In case

of using as pharnmaceutical preparation, the anmount the effective :
i ngr.edi enP3Y0%941 adni ni stered about 0.6 to 50 ng per FPCEHPHOIAE body
wei ght per day, and in case of usi ngags cosnetics, the anmount of the

effective inredient 20 may be adm ni stered about 0.1 to 30 ng per 1 kg of

the body sYRrged AEr réoK tElpePakideFoUE MJury .LPAd PN -cooling
cosnetics can be divided for adm nistration purpose in 2 to 4 tinmes” a

day. ExddPsESrring conditionsTheher evakit ol enixturevivds hec 2xpf sédaed
I n nore detail by illustrating Reference exanples, Exanples and

Phar macol ogi byl addihg hydrochderic acidWOthdsOfikture was diluted by

PCT/ JP98/ 03657 38 Ref erence exanple 1
65 Grans of &ddingoR003md- gifhyaters- hffeomixture wasldxtpacted noitch WeG0

di ssolved_in 500 m of _di nethyl - - formamide (DWF), to this solution

wer e adde@'5@1g°§fetBYboF§§§ﬁ§ﬁvcﬁhﬁoﬁﬁﬁ§aﬁﬁmﬁ@ﬁ Masheal witds watsy,

brom de, thed X nixtureeﬁhas obt ai ned was stirred at roomtenperature for
8 hour s. 95688 nPYSF e 3BRYRONEX RAFRERAUN & & ttheSHFoRCRtratedat er

d wi iter af .ethyl _Th . hed with
at or a1 oo, AFYhRES RooBE FoaRbBHCbErRRITr o 2PS iR AR SR e o

dryness unde€fprainelCHHECleBrGEEYRT12L08 £rBR Whnila @%¥0§§5ﬂ3f2%¥th0n]

acetate-n-hexane, there was obtained 9.8 g of 5-acetoxy-8-
10 allyloxy-2(l1H)-quinolinone as pale yellow needle-like
crystals. '

Melting point: 142-143 °C.

Reference example 6
9.16 Grams of 5-acetoxy-8-tetrahydropyranyloxy-

15 3,4-dihydro-2(1H)-quinolinone was dissolved in 200 ml of
methanol, to this solution was addéd 45 ml of an aqueous
solution of 10%-potassium carbonate, refluxed by heating
for 1 hour, then concentrated to dryness under reduced
pressure, there was obtained 5-hydroxy-8-tetrahydro-

20 pyranyloxy-3,4-dihydro-2(1H)-quinolinone. This product was
suspended in 100 ml of DMF, further 4.1 g of potassium
carbonate was added to this suspension and stirred. To
this mixture was added 3 ml of allyl bromide at room
temperature and stirred for 8 hours. To this reaction

25 mixture was added 200 ml of water, and extracted with ethyl
acetate. The extract was washed with water, dried over |

anhydrous magnesium sulfate, concentrated under reduced



et hanol, there was obtained 70 g of 5-acetoxy-8-allyl oxy-

3, 4-di hydro-2(1H) - qui nol i none as brown needl e-|i ke crystals. 15

Mel ting P¥OR#AOIB7-139 [err]C. Ref erence exanple 2 PCTAUP98M3657 g
G ans of 5-acetoxy-8-allyloxy-3,4-di hydrg 2(1H) - qui nol i none was

di ssolved in 100 m of DW, 1.51 g of 60% sodi um hydri de was added
gradual |y i gres@hred afibSs ifhd %5@&@%&5@1&&1@5@@% § mxture
was stirred at room temperature unti eneration of hydrogen gas

ceased. U”dﬁbetateéﬂﬁﬂéﬂdﬁkiﬂﬁhéfé¥ﬁ5§ﬂ65Eh£ﬂ@diGiﬁnéf §08ettaR{:qapaler was
added to this reaction m xture, extracted with ethy acetate. The

extract waspy&ﬂmyldﬁy154&£ryloxyisyh£u£myd£6LGnuﬂtgusnanmﬁeﬁéuassuIfate,

the dried extract was concentrated under reduced pressure. The oily
product thuwhite soltial patbdwrst purified by a silica gel columm chromato-
WD 99/ 09011 PCT/ JP98/ 03657

39 Gr apleltinge poimts dbtilidd °C.g of 5-acet oxy-8-allyl oxy- 3, 4-

di hydr o- 1- net hyl - 2( 1H) - qui nol i none as pale yellow oily product .
[err]H-NMR (CDCl [err]) [err]ppm 5 2.30 (3H, s), 2.52 (2H
dd), 2.65 (2H, dd), 3.40 (3H, s), 4.51-4.55 (2H, m),

5.29 (1H, d@??@Rkﬁ)kJ}i dd), 5.96-6.11 (1H, m, 6.76 (1H

d). 6.80 (1H d). 1.5 Grams of 5-acetoxy-3,4-dihydro-8-methoxy-

2(1H)-quinolinone was suspended in 10 ml of ethanol, to
this suspension were added 4 ml of 50%-dimethylamine
10 aqueous solution and 2 ml of 37%-formalin, this mixture was
refluxed by heating for 10 hours. The reaction mixture was
concentrated to dryness under reduced pressure, the residue
was purified by a silica gel flash column chromatography
(eluent: methylene chloride: methanol=20:1->10:1). The oily
15 product thus obtained was dissolved in ethanol, this
solution was acidified by adding hydrochloric acid,
concentrated to dryness, and recrystallized from ethanol,
there was obtained 3.8 g of 6-(dimethylaminomethyl)-3,4-
dihydro-5-hydroxy-8-methoxy~-2 (1H)-quinolinone hydrochloride
20 as white powdery product.
Melting point: 210-212 °C (decomposed)
'H-NMR (DMSO-d,) O ppm:
2.42 (2H, t), 2.70 (6H, s), 2.88 (2H, t),
3.76 (3H, s), 4.22 (2H, s), 7.07 (1H, s8),
25 8.89 (1H, s), 9.12 (1H, s), 10.20 (1H, s).



Ref erence exanple 3 10 6 G ans of

5- hydr oxy- 3, 4-di hydr o- 8-al | yl oxy- 2(1H) - qui nol i none was di ssolved - in
20 nl of H‘fq@ﬁﬂ?%bejlran, to this solution was added 2 n PETBEMBESH! r at ed
hydr o- chloric acid, then refluxed bysheating for 1 hour. To this
reaction m xture was added 5 g of potassi um carbonate 15 powder and
stirred, thegxampprenrated under reduced pressure. The residue thus
obt ai ned was extracted with - ethyl acetate, the extract was washed with

water, dried over1@nhygrams BEJBehiydFoxy-Bg4edidgaro sty rd
under reduced pressure to obtained pale yellow oily product.” A 20

m xed sol verwasfsespghdedeint 300- htxofewateraddedmilo dfh@iethylilind vkict
and allowed to stand for crystallization. There was obtained 8 g of
5-t et rahydr cagdedytheyeto and shlikykedxy- Tp4thiiby misctdbHweps ralded o as
whi t e anor phous product. 25 Melting point: 111-113 C WO

09/ 09011 5 ml of an aqueous solution of 37%-fop@alimg8/adRbStirred at

40 Ref erence exanple 4 - 7 Grans of
5-tetrahydr @%%nm%@t\arﬁyfeyyzmnrs - PEpRjpiSaredHCrystalls mere was
di ssol ved in 60% sodi um hydri de was added

gradual Iy in°° r%?éﬁté%Fgﬁﬁﬁﬁ?gggg?t%PghgglUFFBnWaFﬁ§ Bk ARy xt ure was
stirred at roomd SORP PEulCr UL LeASRSE 2 LR, QM AXILRe8 nea 18 g of
needle-like crystals, which was determined as 6-diethyl-
10 aminomethyl-5-hydroxy-3,4-dihydrocarbostyril by means of an
X-ray crystal structure analysis. |
Melting point: 161-162 °C.
'H-NMR (CDC1,) & ppm:
l1.61 (6H, t), 2.58-2.65 (6H, m),
15 2.93 (2H, t), 3.73 (2H, s), 6.23 (1lH, d),
6.75 (1H, d), 8.44 (1H, s).

Example 3
16.3 Grams of 6-hydroxy-2(lH)-quinolinone was

suspended in 300 ml of ethanol, under stirring 14.4 g of

20 pyrrolidine and 20 ml of 37%-formalin were added to this
suspension, this mixture was refluxed by heating for 12
hours. Precipitated crystals were filtered, washed with
cold ethanol and dried. The dried crystals were dissolved
in ethanol and the ethanol solution was acidified with

25 hydrochloric acid, concentrated to dryness under reduced
pressure. Recrystallized from water, there was obtained 13

g of 6-hydroxy-5-(l-pyrrolidinyl)methyl-2(1H)-quinolinone



gas ceased. To this reaction m xture was added 2.7 g of prenyl

chloride, stirred at roomtenperature for 8 hours. To this m xture was
added 100W®998P0mat er and stirred, the 10 mixture was aci dFFT/ERP63ddi ng
concentrated hydrochloric acid, stirged at 60 C for 1 hour to renove

t he tetrahydro- pyranyl group at 5-position. The m xture was extracted
with ethyl rch1 AYREsd ht r h8d]Pker tadhydrous
nagnesiun153§$%te,]ihen concgﬂ?ygf%%rgﬁge?egg%grégﬁcegrgfegggre. The oily
product thuyedtidig gbivs: 242-Py3id0.ed by a silica gel colum

chr omat ogr aphy, there was obtained 4.2 g of ’

5- hydr oxy- 8-'a-NpiRoX pPM304aY) hyispmd - prenyl -2(1H) - gui nol i none as pal e
yel l ow oi |y product. [err]H-NMR (CDCl [err]) [err]ppm 20

1.60 (6H, s), 2.52 (2H.8D,02. p4H{ 2h)),dd)10-3.30 (2H, m), 4.42-4.62 (2H
m, 5.13 (1H t), 5.24 (1H, dd), 5.35 %lH, dd), 5.96-6.11
(1H, m; 5 3.3 804 Abreg) 64660 ( (BH,dH), 6.54 R3Har &Hoe exanpl e
5 25 10 Gans_ of 5-acetoxy-8-h¥drox§-zglF%-quinolinone was
di ssolved in 100 m of! OV, (3B thi s BoPdt A& wldsadfed?2 (1Hy4br .5 .

pot assi um carbonate and 9 m of allyl brom de, WO 99/ 09011

PCT/ JP98/ 03657 ' : 41 stirred at room

t enperature ours. Under ice-cooling and stirring conditions,

t he reactioﬁ£%#¥§ﬁ?éymas acidified by addi ng hydrochloric acid, this

mxture was diluted bys > grams of 8-allyloxy-5-acetoxy-3,4-dihydro-
2(1H)-quinolinone was dissolved in 20 ml of ethanol, under
10 stirring, to this solution were added 10 ml of 50%-
dimethylamine aqueous solution and 10 ml of 37%-formalin
solution, this mixture was stirred at 70 °C for 8 hours.
After cooled, the reaction mixture was concentrated to
dryness, extracted with ethyl acetate, and the extract was
15 washed with water and concentrated to dryness, the residue
was purified by a silica gel column chromatography (eluent:
methylene chloride: methanol=20:1->10:1). The crude
crystals were dissolved in ethanol, and acidified with
hydrochloric acid then concentrated to dryness. The
20 residue was recrystallized from ethanol, there was obtained
3.8 g of 8-allyloxy-3,4-dihydro~5-hydroxy-6-dimethyl-
aminomethyl-2(1H)-quinolinone hydrochloride as white
powdery product.
Melting point: 184-186 °C (decomposed).
25 'H-NMR (DMSO-d,) & ppm:
2.43 (2H, t), 2.69 (6H, s), 2.83 (2H, t),
4.20 (2H, s), 4.53 (2H, d), 5.24 (1H, d4d),



adding 200 ml of water. The m xture was extracted with 500 5 m of ethyl
acetate, the extract was washed with water, dried over anhydrous
magnesi unQI¥®WPH  t hen concentrat ed to dryness under PERJEe8I03657
pressure. The residue thus obt ai ned ﬁgs recrystallized froma m xed
sol vent of ethyl acet at e- n- hexane, thére was obtained 9.8 g of

5-acetoxy-8- 10 allyl@xya?2 - QUi noki gan I | 1 ow needl e-1i ke
crystals. Nbltinggb%?ngiﬁ%4§3143g g?r%Cﬁi QQJﬁ ¥lﬁéference exanple 6

9.16 Granms of 5-acetoxy:Piteifahygrogyeanyhexys),ld.
3,4-dihydro-2(1kb-quino|ino§e ﬁasgdissolvg&%$n8200§npsoﬁlﬂ' s)rf"tethanol, to

this solution was adderio4bgnt1a{ B#)aqueous sol ution of 10% pot assi um
carbonate, refluxed by heating for 1 hour, then concentrated to
dryness under reduced pressure, there was obtai ned
5- hydr oxy-8-tetrahydro- 20 pyranyl oxy-3, 4-di hydro-2(1H)-qui nol i none.
Thi s productExample 5 suspended in 100 ml of DMF, further 4.1 g of
pot assi um carbonate was added to this suspension and stirred. To
this mxture was added?B Gram$¢ afl §+abilyiosy-3i, 4ddinydro-S=dhydrcatys e and
stirred for 8 hours. To this reaction 25 mxture was added 200 m of
water, and S&HATIinplinereyyvas disgedvede inTHOO0Rr oft ekhansdshathder h
wat er, dried over, aqudrous magnesi um sul fate, concentrated under
reduced St P Hopd ML "of piperidine and 30 ml of 37%-formalin were
PCT/ JP98/ 03655<i]ded to this solution, this mixture4€1as stirred at 70 °C
for 4 hours. After cooled, the reaction mixture was
10 concentrated to dryness, extracted with 1 liter of
methylene chloride, the extract was washed with water and
dried, again concentrated to dryness. The residue was
purified by a silica gel column chromatography (eluent:
Hmethylene chloride: ethyl acetate=20:1). The purified
15 product was recrystallized from ethyl acetate, there was
obtained 61g of 8-allyloxy-3,4~dihydro-5-hydroxy-6-(1-
piperidinyl)methyl-2(1H)-quinolinone.

Melting point: 144-145 °C.

Example 6

20 61 Grams of 8-allyloxy-3,4-dihydro-5-hydroxy-6-
(l-piperidinyl)methyl-2(1H)-quinolinone was suspended in
50% ethanol aqueous solution, the suspension was acidified
by adding a concentrated hydrochloric acid, then crystals
were precipitated immediately. Allowed to stand for a

25 while, the crystals precipitated were collected by filtra-

tion, washed with ice-cooled ethanol and dried. The dried



pressure. The residue was recrystallized from et hyl acet at e- n- hexane,
there was _obtained 6 g of 8-tetrahydro-

pyr anyl ox}OEPMY| oxy- 3, 4- di hydr o- 2( 1H) - qui nol i none as RETHBIS4565T
product. 5 Melting point: 113-115 [err] G Example 1
1.5 G ans of 5-acetoxy-3, 4-di hydro- 8- net hOxy- 2( 1H) - qui nol i none was

suspended i'bz%ﬁ’dléﬁwé?é‘aﬂéﬁryé@?nizéﬁifﬁé@sgfﬁéwng%zaed%‘l mof

50% di et hyl am ne 10 aqueous solution an ormalin, this

m xture was obtaimid uxedy e @6&115916@-39413&%?&3'13-h??&?:&ﬁ-dn;ﬂglts-“r € was

concentrated to dryness under reduced pressure, the res

purified by pipetidinyemétinah-ZolmyrgeholehegeanPirochlodid¥tas Pty ! ene
chl oride: nethanol =20:1[err]10:1). The oily 15 product thus obtained was
di ssol ved i vedilesnagieedle-slike cxystalsn was acidified by addi ng
hydrochl ori c aci d, . concentrated to dryness, and recrystallized from
et hanol , > Meltidi® naiNtobt2 2R B. ¢ o ddcagakiext) hyl ani nonet hyl ) - 3, 4-
dihydro-5-hxdro§¥f8-nethoxK- 1H) - qui nol i none hydrochloride 20 as white
powdery prodHcNMR (DMER-dihgORPmt : * 210- 212 [err] C (deconposed)
[erHF+NM?UMBOd[Hr])Jer@&pm 2.42 (2H, t), 2.70 (6H,
s), 2.88 (2H t), 1.12-1.95 (efiygmy g1R-43, (3Bp2ot)2H s), 7.07 (1H, s),
25

8.89 (18 5.3 30448 M p); 397054 u2),
4.17 (28, s), 4.56 (28, d), 5.24 (1H, dd),
10 5.44 (1H, dd), 6.02-6.17 (1H, m),
7.15 (1H, s), 8.85 (1H, s), 9.03 (1H, s),
10.18 (1H, br).

Example 7
5 Grams of 8-a11yloxy-3,4-dihydro-5-hyd£oxy-6-(1-
15 piperidinyl)methyl-Z(1H)-quinolinone hydrochloride which
was obtained in Example 6, was dissolved in 200 ml of
ethanol, to this solution was added 200 mg of 5%-palladium-
carbon, and carried out reduction at.3 kg/cn? of hydrogen
pressure at room temperature. The catalyst was removed by
20 filtration, and the filtrate was concentrated to dryness.
Residue thus obtained was recrystallized from ethanol,
there was obtained 2.8 g of 3,4-dihydro-8-propyloxy-5-
hydroxy-6-(1l-piperidinyl)methyl-2(1H)-quinolinone hydro-
chloride as a white powder.

25 Melting point: 221-224 °C (decomposed).



WO 99/ 09011 ' PCT/ JP98/ 03657

43 16. 7 G ans of

5- hydroxyvﬁong”?.ﬁoﬁ‘ydrocar bost yri | was suspended in 300 MCTHPIHEIS? 20
m of diethylam ne was added theretogynd stirred. To this mxture were
added 20 5 m of an aqueous solution of 37%formalin, and stirred at
roon1tenpenﬂHHNMK(wDﬂS¢KEQﬁ OPpai pitated crystals were col | ected by
filtration, washed with water and dri ed. Recrystallized from et hanol

there was obtai ned 18 0.8® (3H, noedlle-25-Ke 90 y8H) Sm) W2 c43 WaBH flet g m ned
as 6-diethyl- 10 am nonet hyl - 5- hydr oxy- 3, 4-di hydr ocarbostyril by neans of
an X-ray crystal 2tBQeBuld dﬂaﬂ,ysni)s. 3.85-4H00i pGH panpf: 161-162
[err] C [err]H-NMR (CDCl [err [err] ppm 1.61 (6H, t),
2.58-2.65 (6H, nm), 154.17 (2H, )2 §32(42H1ft.) Ad) 75 (PH, (3, &dp3 (1H, d),
6.75 (1H, d) 8.44 (1H_ s) 16. 3 Grans of
6- hydr oxy2 2( 1H) - qU|noI$n8ﬁ€5mé§ (1Hr §UspéhdédQ#ﬂ(ﬂﬁﬁ(ﬂaﬁﬁze(hﬁno$) under
stirring 14.4 g of 20 ¥é zhldlne agg %&fn‘ of 3796fornalln wer e added to

this suspensi on, &t ufd %Y heating for 12

hours. Precipitated crystals were filtered, washed with col d et hanol
and dried. The dried crystals were dissolved I n ethanol and the

et hanol solqéigm%ﬁ@saacidified with 25 hydrochloric acid, concentrated to
dryness under reduced pressure. Recrystallized fromwater, there was
obtained 13 8-Tetrahydropyranyloxy-5-allyloxy-3,4-dihydro-

2(1H)-quinolinone which was obtained in Reference example
10 6, piperidine and 37%-formalin were reacted similarly as in
Example 5, there was obtained 5-allyloxy-3,4-dihydro-8-
hydroxy-7-(l-piperidinyl)methyl-2(1H)~quinolinone. Next,
this compound was treated similarly as in Example 6 and
recrystallized from ethanol, there was obtained 5-allyloxy-
15 3,4-dihydro-8-hydroxy-7-(1-piperidinyl)methyl-2(1H)~
quinolinone hydrochloride as a white powder.
Melting point: 181-186 °C (decomposed).
'H-NMR (DMSO-d,) & ppm:
1.30-1.85 (6H, m), 2.43 (2H, t), 2.80-3.00
20 (4H, m), 3.34 (2H, br), 4.19 (2H, s),
4.54 (2H, d), 5.27 (1H, dd), 5.43 (1H, dd),
6.05-6.20 (1H, m), 6.85 (1H, s), 8.91 (1H, s),
9.29 (1H, s), 9.90 (1H, br).

Examples 9 - 47

25 By using suitable starting materials and proce-

dures similar to those employed in Examples 1 - 5 and 8,



g of 6-hydroxy-5-(1-pyrrolidinyl)nethyl-2(1H)-quinolinone WO 99/ 09011
PCT/ JP98/ 03657 44 hydr ochl ori de as

pal e yel | P M8l | j ke crystals. Mel ting point: 242-248CTERPYES6ST

H NVR (DMSO-d[err]) [err]ppm 48 1.8-2.02 (4H, m, 3.10-3.30
(2H, m, 5 3.43 (4H, br.s), 4.60 (2H, d), 6.54 (1H, d),

7.32 (2H, s)khetre?WerdHombainkdd bbnpdtindy . 6f . ExampleEx8npl ¢ 74 shown in

5.2 Grans of 8-allyl oxy-5-acetoxy- 3, 4-di hydro- 2( 1H) - qui nol i none was
di ssol ved i Tadles lof- détthaslfollmdes. 10 stirring, to this solution were
added 10 m of 50% di met hyl am ne aqueous solution and 10 m of

37% formalin solution, this mxture was stirred at 70 [err]C for 8
hours. After cooled, the reaction m xture was concentrated to

dryness, exfid®d®d with ethyl acetate, and the extract was 15 washed with
wat er and concentrated to dryness, the residue was purified by a silica
gel columm chromat ography (el uent: - | ene chl ori de:

met hanol =20: 1[ err] 10: 1). The crude f’ Cyystahs were dissolved in ethanol,
and acidified with hydr ochl oRf etaci d|jt hen{concentrated to dryness. The
20 residue was recrystallized frome () e was obtai ned 3.8 ¢
of 8-allyloxy-3, 4-di hydr o- 5- hyd¥axy/6- di met'i!]yl -
am nonet hyl - 2( 1H) - qui nol i none hydroc%loriddﬂas white powdery product.

Compound. of Example 9
R': H  R%?:-CH, (8-position) R®:-C,H; R*:-C,H
OH: at 5-position
-CH,NR’R*: at s-position
Bond between 3- and 4-positions: Single bond
Crystal form: Colorless granular
Recrystallization solvent: Ethyl acetate NMR fi)

Melting point: 146-147 °C. Form: Free base

Compound of Example 10
R!': B R%*:-CH, (6-position) R’:-C,H, R*:-C,H,
OH: at 5-position
~CH,NR’R*: at 8-position
Bond between 3- and 4-positions: Single bond
Crystal form: White powder

Recrystallization solvent: Ethyl acetate NMR (2)

Melting point: 133-134 °C. Form: Free base




Melting point: 184-186 [err] C (deconposed). 25 1H NVR (DMSO-d[err])

[err] ppm 2.43 (2H, t), 2.69 (6H, s), 2.83 (2H, t

4.20 (2H WQ9MPOLE (oH d), 5.24 (1H dd), VO 99/ 09011 FeTPoRisesT

PCT/ JP98/ 03657 _ 49 45 5.43
(1H,dd), 5.96-6.11 (1H, m), 7.11 (1H, s), 8.94 (1H, s), 9.06
(1H, s), Table 2 10.18 (1H, br). Exanple 5 5 ' 41
Grans of 8-allyl oxy-3, 4-di hydro-5-hydr oxy- 2( 1H) - qui nol i none was

di ssolved in 500 m of ethanol, under stirring 30 m of piperidine and
30 Ml of 379sformaTTTVWere added—to this—sotrutrTom, tThi s Xture~was

stirred at j0ompeupd of Expmple Hdurs. After cool ed, the reaction mxture
was 10 concentgaf t oL 8y VeSS, o ¢ { With Jogites, o met hyl en
chloride, tHe ex r'a?? V\glg Maéskﬁbolaw%i%ghajf%?) an% )l JCA-” d‘rialr éd,EHégai n
concentrated to GHynass5~positdondue was purified by a silica gel

col um chr orat ogr {.al uent: . et hyl ene chloride: ethyl

acet at e=20: 1) . TﬁggﬁﬁﬁﬁLi QE??ﬁ%ﬁﬁRR was recrystallized fromethy
acelt ?tle, there \é\agng betabre@h di BEda@1196 4&fpositions: Double bond

8-al |l yl oxy- 3, 4-di r o- 5- hydr oxy-6- (1- )
piperidinyl)neth9F¥§F§N)f&EPﬁolQ%ﬂéiess neqiierhik®oi nt: 144-145 [err]C
Recrystallization solvent: Ethanol NMR (3)

11%

Melting point: 196-206 °C. Form: Free base

Compound of Example 12
R': H R%?:-CH, (8-position) R*:-CH, R':-CH,
OH: at S5-position
-CH,NR’R': at 6-position
Bond between 3- and 4-~-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol

Melting point: 217-219 °C. Form: HCl salt

Compound of Example 13
R': H R’: H R*:-C,H; R':-C,H,
OH: at 5-position
-CH,NR’R*: at 6-position
'Bond between 3- and 4-positions: Single bond
Crystal form: Colorless flake
Recrystallization solvent: Ethyl acetate-n-~hexane
Melting point: 161-162 °C.

Form: Free base




Exampl e 6
(1-pi peridi

aqueous ¥P
concentrated hydrochl oric acid,
I nedi ately. Allowed to stand for a 25 mhile,

20

VT

61 Grams of 8-allyloxy-3,4-dihydro-5-hydroxy-6-
2(1H) - qui nol i none was suspended in 50% et hano

by addiRgr/Epos/36s7
were precipitated

t hyl -
t he suspension was acidified
then crysfpl s

the crystals precipitated

were col | ecipgdiBysfiltra- tion, washed with ice-cool ed ethanol and
dried. The dried WD 99/ 09011
PCT/ JP98/ 03657 46 crystals were
recryst al | izeg—frometrtanot——tTherewas optarmed—20—gof
8- al | yl oxy-|8ompaRAddPs- Bxamplex 46 (1-
pi peri di nyl]) met gy| (1 20 nol i none hydrochlo sde S yel | ow
needl e- | i kg crygtals F& ﬁtlting point: 216-2 0 [%ﬁ?]@?ﬂdecdﬁposed)
[err] H NWVR (DNBQHd[etrP}pbsuthmn 1.12-1.95 (6H, m, 2.4
(2H, t), 3,4_.2. (5-3. 00 . 4H br), 3.27 (2H, br),
4.17 (2H o), 4~SENBR gt £-PPSifion ) " 10 5.44 (1H, dd),
6.02-6.17 (|1H, BPnd between 3- and7iubd§Htldﬁs:ESfﬁbléFboaﬁ, 9.03 (1H B),
10.18 (1H, [br). Exanpl e 7 5 Gans of
8-al | yl oxy-3, 4- Grystnd- §°g§d gojogless flake
Plperldlny|)”Eth&br§§¥511Q&h%wdd“¥3idéﬂﬂ‘“ﬂﬂﬁyidﬁc&@éﬁ@-n-hex@ﬁé obt ai npd
in Exanpl e {6, was dissolved in

Melting point: 189 191 °C NMR (4)

Form: HCl-salt

Compound of Example 15

R': H R’: H R*:~CH, RY:-CH,

OH: at 6-position

-CH,NR’R': at 7-position

Bond between 3- and 4-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol

Melting point: 229-230 °C. (decomp.)
Form: HCl-salt
Compound of Example 16
R': H R?:-CH, (7-position) R’:-cH, R':-CH,

OH: at 6-position
-CH,NR’R*: at 5-position

Bond between 3- and 4-positions: Single bond
Crystal form: White powder

Recrystallization solvent: Ethanol

Melting point: 238-239 °C. (decomp.)

Form: HCl-salt




ethanol, to this solution was added 200 ng of 5% pal | adi um car bon,
and carri ﬁii@. eduction at 3 kg/cnferr] of hydrogen room
t enper at urag). g{lcat al yst was renoved by 20 filtration, an?ﬁ@&?ﬁér ate

was concentrated to dryness. Resi due ®HRus obtai ned was recrystallized
from et hanol , there was obtained 2.8 g of- 3, 4-di hydro- 8- propyl oxy- 5-
hydr oxy- 6- ( Fak¥=r4 di nyl ) met hyl - 2( 1H) - qui nol i none hydr o- chloride as a
white powder. 25 Melting point: 221-224 C (deconposed). WD 99/ 09011
PCT/ JP98/ 03657 47 ____ HNWR

DMSO-d[ err rrlop 0.99 (3H, t), 1.25-1.90 (8H, m,
(2.43. (2|[4, t e,°"LP dd PR Exampleal7s 01 (4H, 1), 3.85-4.00 (6H, rr) .
4.17 (2H, d), 5. 24 (1H, ddyCHBs 35 (1H dd), 5 5.96-6.11 (1H,

m, 7.11 (1H s)R':s-CHRCHER .S). R*:-CH, (7-position)( 1R’ °s-)C,H310R21-(:H§-| s).
8-

Exanpl e 8 rahydr opyranyl oxy- 5-al | yl oxy- 3, 4-di hydr o-
2(1H) - qui nofi none whi ch was obtained in Reference exanple 10 6,

pi peri di ne &and é*@éf%ﬁn%TPﬂskE%@nreacted simlarly as in Exanpl e 5,
there vas obt ai nath StkAY| gtvs3pgadihy o- 8

hydr oxy- 7- ( L- plperldlnyl)neth 2(1FD qui nol i none.  Next, this

conpound wa$ tr EBAnd ketween| aendn4EP9§p¢e°@Sam§lnglerhmnﬁstaII|zed fripm

et hanol , thare 5
3, 4-di hydro; 8 oxy €'€§gﬁupﬂ? éﬁ?ﬁgiﬁyl 2(1H) -

Recrystalllzatlon solvent- Ethanol NMR (5)
Melting point: 198-205 °C.(decomp.) Form: HCl-salt

Compound of Example 18
R': H R?:-OCH,CH=CH, (8-position) R%:-CH, R%:-CH,
OH: at 5-position
-CH,NR’R*: at 6-position
Bond between 3- and 4-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol
Melting point: 184-186 °C.(decomp.) Form: HCl-salt

Compound of Example 19
CH,
1 2 / - sos T 3 4
R': H R :-OCHZCH=C\ (8-position) R :-CH; R":-CH,
CH,

OH: at 5-position

-CH,NR’R': at 6-position

Bond between 3- and 4-positions: Single bond
Crystal form: Colorless needle-like
Recrystallization solvent: Ethanol-diethyl ether
Melting point: 194-196 °C.(decomp.) Form: HCl-salt




.quinolinone hydrochl ori de as a white powder. Melting point: 181-186 C

(deconposed) . [err]H-NMR (DVBO-d[err]) [err] ppm .

1.30-1. 82VPAYMIY 5 43 (2H, t), 2.80-3.00 20 (HFTARR803657 3,
(2H, br), 4.19 (2H, s), 4594 (2H, d), 5.27 (1H, dd), 5.43
(1H, dd), 6.05-6.20 (1H, m, 6.85 (1H, s), 8.91 (1H, s),
9.29 (1H, sTab®e98 (1H, br). Exanples 9 - 47 25 By usi ng
suitable starting materials and proce- dures simlar to those enpl oyed
in Exanples 1 - 5 and 8, WD 99/09011

PCT/ JP98/ 03657 48 there were obtail ned|
conpounds ¢FORRAMPReSEoEXaRPLIEL AR i n Tables 1 - 10 as fol | ows.

Table 1 [ert{ -cH, GOroomjcakcEyapplpoBition) MPerch; HR*:-@iprr]

- CH 8- posi t | 2. H R - H
OH; gfrg!pcsiE?éh’l22)5'§Lgh%£PP]§LF;;1]Efgil]: gfrg!poggf{gL Lerrl

~CH,NR’R': at 6-position

Bond between 3- and 4-positions: Single bond

Crystal form: White poﬁder

Recrystallization solvent: Acetone

Melting point: 170-172 °C. Form: HCl-salt
Compound of Example 21

R': H R?:H R® and R': —D

OH: at 5-position

-CH,NR’R*: at 6-position

Bond between 3- and 4-positions: Single bond
Crystal form: Colorless granular

Recrystallization solvent: Ethyl acetate NMR (6)
Melting point: 207-217 °C. Form: Free base
Compound of Example 22

R': H R%:H R’ and R%: —<:|

OH: at 6-position

-CH,NR’R*: at 5-position

Bond between 3- and 4-positions: Double bond
Crystal form: Pale yellow powder
Recrystallization solvent: Water

Melting point: 242-243 °C. Form: HCl-salt




Bond between 3- and 4-positions: Single bond Crystal form Colorless
gr anul ar Recrystal lization solvent: Ethyl acetate NWVR

Mel ti ng pow&”’“?% 147 [err] C Form Free base Corrpour?f'i’;r)"{‘P gx3657

10 Rlerr] : H Rerr] :-CHerr] (6sposition) Rerr] :- C[err]H[err]
Rlerr] :-CJerr]Herr] OH:. at. 5-position - CH2ZNR3R4: at
8-position Table Bond between 3- and 4-positions: Single bond

Crystal form Wite powder Recrystal lization solvent: Ethyl acetate
NVR (2) Melting point: 133-134 [err]C Form Free base WO
99/ 09011 - PCT/ JP98/ 03657

49 Tabl e|Gempound ffexamPe Hample 11 Rlerr]: H
Rerrl:-Clelr] (@t poalcntbacey -ErLgoskeiBhy | X kol B —; |t

at 5-positiop err]N err|Rerr at 6-position
bet ween 3- apd 4<¥bslaﬁ oL PR bond Crystal form Colorless

needl e-1ike _ 19.69%?}‘2% ?‘Jj\% gg{,bggtighvent Et hanol NVR (3)

Mel ting poing: Free base Conmpound of Exanpl e
12 Bond between 3- and 4-positiofis: Single bond Rerr]: H

Rlerr]:-CHelr] (8-posiii n% _F%?;é}{err Rlerr] :-CHerr] OH: at
5-position éiigﬁiirf er rP?whgf 6- position Bond bet ween
3- and 4-pos tiormecﬁslgi:elbmﬂmn solvenyst dsdpropy Waleopokder NMR (7)
Recrystal lization spl vent t han | tin o] nt 217 9 rr]C
Forn¥sHC, ;g TI Mé&tfﬁg poE%t 840-250 °C.%§ec5 % 8 | é?’ ;f ]
Compound of Example 24

R':-CH,CH-CH, R?:-CH,CH=CH, (7-position)

CH, _ R® and R': —NG
OH: at 6-position

~-CH,NR’R*: at S-position

Bond between 3- and 4-positions: Single bond

Crystal form: White powder
Recrystallization solvent: Ethanol
Melting point: 172-174 °C Form: HCl-salt

Compound of Example 25
R': B R?: -CH, (6-position) R® and R%: ‘*<::]
OH: at 7-position
-CH,NR’R*: at 8-position
Bond between 3- and 4-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol
Melting point: 225-227 °C (decomp.) Form: HCl-salt




Compound of Exanple 13 Rlerr]: H Rlerr]: H _
Rerr]: éfrr] Rerr]:-Cerr]Herr] OH at 5 | 1 O
-CH err] ﬁkloe%’}(’f err] : at 6-position Bond bet ween 3- Pgﬁggéd/&kgp
4-positions: Single bond Crystal fsam Colorless flake
Recrystal li zation solvent: Ethyl acetate-n-hexane Mel ting point:
161-162 [errahle 7 Form Free base WO 99/ 09011
PCT/ JP98/ 03657 50 Table 3
Conpound of Exanple 14 R err] H Rerr]: H
Rlerr]:-CHE[r rrl:-CHerr| OH at 5-position - CHZ2NR3
at 6-positig?dpoéﬂ§39iwﬁﬁiéPgﬁ 63. and 4- positions: Single bg
Crystal form Calgrigess fﬁzakecn (8-p Bgcj_n—_y_ Illzz§3| ands@éyemtN Et yI
acet at e- n- hpxane Mel ting p0|nt 189- C. NVR
Form HO -shlt QﬁknﬁknﬁmPQﬁltiﬂﬁple 15 Rerr]: H Rlerr]: H
Rlerr]:-CHprr] _cg ,ﬁﬁ Cl—gt PHlopat 6-position
-CH[err]NR[Drr]R[eﬁ' at pos ?Fén on Bond bet ween 3- and
4-positions| SirRpnd deeftween 3- angdséaposditionghi Séngleddrond
Recrystallizatiqﬂﬁﬁg! { h | ting point: 229-230 [err]C
(deconp.) rn%/flrztfngal ?8?5&1)%88” &ME Exarrpl e 16 Rerr] :
R [err]:-CH err|ReceyssallbnationReelventCHEEhyY]L aReftatd : - CH err]
OH at 6-popiti . - er riRerr]: at 5-position Bong
bet ween 3- hnd 3E%H%*?3098+n fng%gﬁ%ghd & Crystal form Wite powder
Recrystal | i gat i rora®d viErée Haséenol Melting point: 238-239 [err]C
(deconp.) Form _HC=sart WO 9970901~
PCT/ JP98/ 03f¥mpound of Example 27 51 _

R': H R?: -CH, (8-position) R® and R*: —N )

OH: at 5-position
~CH,NR’R*:
Bond between 3- and 4-positions: Double bond

at 6-position

Crystal form: Colorless needle-like

Recrystallization solvent: Ethanol-water NMR (8)
Melting point: 234-260 °C (decompd.)
Form: HCl-salt

Compound of Example 28
R': H R?:-OCH,CH=CH, (8-position) R® and R': ‘D
OH: at S5-position
-CH,NR’R*: at 6-position
Bond between 3- and 4-positions: Single bond
Crystal form: Pale yellow needle-like
Recryétallization solvent: Ethanol NMR (9)

Melting point: 216-220 °C (decompd.)
Form: HCl-salt




Tabl e 4 Conpound of Exanple 17
Rerr]:- 7-position) Rerr]:
CH3- q#kgé?&gg 6- position
bet ween 3- and 4-positions:
Recrystal lization sol vent:

198- 205 [ er *pbled&conp. )

: HR:
at 5-position

Et hanol

Form HCO -salt
- OCH2CH=CH2 (8-position) Rerr]:
-CHerrINRlerr]R err]:

Rerr] :
-CHerr] RJerr]:

- CH2NR3R4: at 5-position
Si ngl e bond 55

Cryst al
NVR (5)
Conmpound of
-CH err] Rerr]:
at_6-posjti

-CHerr]CH=( err]

- CH[ 8&kdrpos/ozesy

Bond

form Wite powder
Mel ting point:

Exanpl e 18

-CH err]

on Bond

R
oH

bet ween 3- Si
Recrystal l i}z ﬂpéuBSo

[err] C. (dedonp. R FoRm EE}-BGH CH=

g[érr]‘:-wﬂ[errbg—t%g _%q (t8.3303|t|

bet ween 3-
needl e- 11 kg

(e

Recrystal lization

A

@ p@#pbsit fonjpl R 18nd RY:
-CH err]

CH2NR3R4: at 6-position
and 4dcagRrRRONSt B £iDod

Crystal
Mel ting p0|nt
on)

Rl err]
Crystal

form Wite powder
184 186
- CH[ en

Rl err]=
Bond

form Colorless
et her

eyr]:

nt:

WO 99/ 09011

Melting po
PCT/ JP98/ 03
Conmpound of
(8-position)
-CH err] NR
4-posi tions
Recrystal li

Exanple

Bond) etwasn 3
657 Crystal form:

<1

Pale
R err

RRecrystaildngt oy Golvertt em},m
°'o Beliihy Yot FddD

zatlinrmolﬂ@iesdhmtone

sol vent: Et hanol -di et hy]
AAD i BoFF kpneey Dogble BoRd

Dh7 °

ellow needle-13%e Table 5

-CH err err|

meen 3- and
f&nl tepmﬂa
Mel ting point:

st al

:-OCH[ err] CH=CH ern
OH. at 5-position

170-172 C.

Form Hd -s

e 21

gompounﬁo m%o %n dangle

R': H R%*:-0(CH,),CH, (8-position)
OH: at 5-position
~CH,NR’R?:

R?® and R%:

-0

at 6-position

Bond between 3- and 4-positions: Single bond
Crystal form: White powder

Recrystallization solvent: Ethanol

Melting point: 221-224 °C (decompd.)

Form: HCl-salt

Compound of Example 31
R': -CH, R%:-OCH,CH=CH, (8-position) R’® and R’:
OH: at S5-position
~CH,NR’R*: at 6-position

_NC>

Bond between 3- and 4-positions: Single bond
Crystal form: White powder

Recrystallization solvent: Ethyl acetate
Melting point: 164-167 °C.

HCl-salt

Form:




Rlerr]: H Rerr]:H Rlerr] and Rlerr]: -Nerr] ‘OH  at
5-positio CH2NR3R4: at 6-position Bond bet 8@&3
4-posi ti 03’509%09361 e bond Crystal form Colorless granu a‘lr?b 7

Recrystal lization solvent: Ethyl acetate 56 NVR (6) Mel ting point:

207-217 [err]C. Form Free base Compound of Exanple 22 R err]
H Rlerrfabe 9 R err] and Rerr]: -Nerr] OH. at 6-position
- CH2NR3R4: at 5-position Bond between 3- and 4-positions: Double
bond Crystal form Pale;yeIIOM/pomder Recrystal lization

sol vent : tin oLnt: 242-243 Jerr]C. Form HO -salt
WD 99/ 09011 13 [Eompound o Ekafig18°5% PCT/ JP98/ 03657

53 Tabl ef6 Conpound/8HiExanpl e 23 Rlerr]: H

Rlerr]:-CH rr]Ck%(}¢H30ﬂ= 7- posiR3:61OCH,CR=EH,| (8rgpoBfitiopn) - N err]

OH. at 6-posgition -CH&§53R4: at 5-position Bond bet»egp 3-
and 4-positions: Si ngI e bond Crystal form Wig% aaavddrs —

Recrystal li at|o§¥ e¥e Isgpropyl al cohol NVR (7) N@I\+ﬁb

poi nt : 240- 50 [ ( e88 %Borm HO-salt Conpound of Exanple 24
Rlerr]:- err]%gﬁ@r.] alg[ %Uﬂosrﬁd[rﬁ”] CH=CH err] (7-position)

CH err] Rlerr] and Rlerr]: -Nerr] OH at

6- posi ti on BondpetWpRR| érr PRAed-Poskt nnRsiSingie bond Bond bet wed
3- and 4-positioe§§s? ﬂgESrﬂpnéolorlesé}ﬁfa form Wite powder
Recrystal lization vent: Et hanol Melting point: 172-174 [err]C
Form HO -salt Recryptahdishtioansiodveant: Petrgdeym]ether Rerr]:
T TR P E
4-posi tions: céhpghﬁdboﬁdExample GBystaI form Wite pomder

Recrystal li zati o solve h AN
y R IE -é%nz H—CH2 (8-position) R® and R': —N P

OH: at 5-position

-CH,NR’R*: at 6-position

Bond between 3- and 4-positions: Single bond
Crystal form: Colorless flake

Recrystallization solvent: Ethanol

Melting point: 178-179 °C. Form: Free base
Compound of Example 34

R': B R?*:-OCH,CH=CH, (8-~position) R’ and R%: —NG

OH: at 5-position

-CH,NR’R*: at 6-position

Bond between 3- and 4-positions: Single bond

Crystal form: White powder

Recrystallization solvent: Ethanol

Melting point: 218-220 °C. Form: HCl-salt

n



Mel ting point: 225-227 [err]C (decorrp ) Form HO -salt WD 99/ 09011

PCT/ JP98/ Qabsvfoso1t 54  Tablgcrispesinaes?
Compound of Exanple 26 Rlerr]: H Rlerr]: -CH err] (8-position)
Rlerr] and Rlerr]: -Nerr] OH: at >9-position
-CH[err]NH}Hq#i%err] at 6-position Bond between 3- and
4-positions % bond Crystal form Colorless plate
Recrystal lization solvent: Ethyl acetate Mel ting point: 226-231
[err] C. Form Free base Conpound of Exanple 27 Rlerr]: H
Rlerr]: -CH [ err] and R err] OH. at 5-positipn
- CH2NR3R4: ﬁgﬂ %%@?P?g ﬁk&ﬂﬁle Eg[d bet ween 3- and 4-posi tions: Doubl e
bond _ CrysR 4 Hor mche-I(mH,e:(Q-p@sdl'ladnke R’ :-CH, Retn‘yscagl I zation
sol vent: Et hanol ﬁ%i #hs g - Mel ting point: 234-260 [err][C
(deconpd.) FE?S§ }?n Cbnpound of Exanple 28 . Rl err]
H Rerr]: OCH[-ecn;rm%aCH[ atr -fassﬁ.«nilotn on) Rl err] and Rlerr]: N err]
OH  at 5-p0>|t|3§ S? # err] J , p05|t|on Bond
between 3- and PRI betyeen fig Edb8ﬁ9°51t1 ns glerberd pal e yel | ow
needl e-11i ke Cr sfﬁmrfggﬁLIwgggéogoﬁgb&ent Ethanol NVR (9)
Melting poipt: 216-220 C (deconpd.) Form Hd -salt WO 99/ 09011
PCT/ JP98/ 03p57 Recrystallization solvent: Ethanol

Melting point: 210-212 °C. Form: HCl-salt

Compound of Example 36
R': H R’: H R*:~CH, R':-CH,

OH: at 7—poéition
-CH,NR’R*: at 6-position
Bond between 3- and 4-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol
Melting point: 161-163 °C. Form: HCl-salt
Compound of Example 37
/,CHB

N

R': -CH,CH=C R?:-OCH,CH=CH, (8-position)

R’ and R*': —N )

Bond between 3- and 4-positions: Single bond

CH3

OH: at S5-position
~CH,NR’R*: at 6-position

Crystal form: White powder

Recrystallization solvent: n-Hexane

Melting point: 79-81 °C. Form: Free base




55 Tabl e 8 Conpound of Exanple 29 Rlerr]: H
Rierr]: - Gyd syidobfa=CHl err] (8-position) Rerr] and R err]: pcifspégidaes?

OH. - at 5-position -CH err]NR[err]R[err]: at 6-position Bond
bet ween 3- and 4-positions: Double bond 58 Crystal form Pale yellow
needl e-| i ke Recrystal lization sol vent: Ethanol Mel ting point:
205- 207 [errTePl@eddnpd.) Form HO -salt Conpound of Exanple 30

Rlerr] : H Rerr]:-O(CHerr])[err]CHerr] (8-position) Rerr] and
Rlerr]: Nerr] H at B-position ;CH[errLNBLELLLELﬂLLL;_aLT
6- posi tion ng b nd 4-positions: Single bond

Crystal for rr?owceuéﬁp%\%éﬁ?:%%ﬁé?&%(acryst allization saol vent . Et hAan

Mel ting point: 2R1s 224 R{ceR@HgRHSCH, (5-pamitmorHCR>sand R': THhypodind of
Exanpl e 31 Rlecrlh o -CH.errl Rlerr]:-CCH err]CH=CH[ err]

(8- posi tion) R[e??} §%thP8FSE} err] OH. at 5-position

- CH2NR3R4: 3t 6- poHLMRIRF: at 7-pgRwitiweiween 3- and 4-positions: Single
bond Crystal .form_ \Wite powde ... Recrystallization solvent:
Et hyl acetatje B8na %@F?Pﬁ@ é& ﬁﬁg{é599§ﬁx¥9ns‘ g&néiﬁw?ﬁn Ol -sal t

WO 99/ 09011 Crystal form: White powder PCT/ JP98/ 03657

56 Tabl e |9 Conpound of Exanpl e 32 Rerr] : -CHerr] CH=C
Rl err]: - OCH]er r | Rpecpstpdligaitdjom)solvent: Ethgpokt 5-position

-CH err ] NR{¢rr] Rhgi £l ng®bo§nRaSihidR 86 °C. Form: HCl-salt
Compound of Example 39 :
R': B R%*:-OCH,CH=CH, (8-position) R® and R': —

N S

OH: at 5-position

-CH,NR’R*: at 6-position

Bond between 3- and 4-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol

Melting point: 209-211 °C. Form: HCl-salt

Compound of Example 40
R': H R?:~OCH,CH=CH, (6-position) R%:-C,H; R':-C,H,
OH: at S5-position
-CH,NR’R*: at 8-position
Bond between 3- and 4-positions: Single bond
Crystal form: White powder
Recrystallization solvent: Ethanol
Melting point: 179-~183 °C. (decompd.)
Form: HCl-salt




Bond between 3- and 4-positions: Single bond Crystal form Colorless
flake rystal lization solvent: Petrol eum ether peT/abbs/d3650

poi nt : 77‘?’959{32@#] C. Form Free base Compound of Exanple 33

Rlerr] : HRerr]:-OCCH err]CH=CH err] (8-p®sition) R err] and Rerr]: -N

[err] OH. at 5-position -CH err]NR[err]R[err]: at 6-position
Bond bet wee®a®lead@ 4-positions: Single bond Crystal form Colorless
fl ake Recrystal li zation sol vent: Ethanol Mel ting point:
178-179 [err]C_Form Free base Conpound of Exanple 34 Rlerr] : H
R[err]:- r -ppsition) Rerr] and Rlerr]: -Nerr]

OH at 5-posi ?l{péﬁl%g—# %’ggd!ég?rﬁs\ll?[ err]Rerr]: at 6-position Bong
bet ween 3- fand K'poditi ®is-(SHHYCE, bpewpositionr RitandfRtm WiNfe powder
Recrystal lifzati Ssol.vent: Efhanol Melting point: 218-220Terr]C
Form HQO -slal t Ok %%%bﬁ&on

PCT/ JP98/ 03657 -CHZNR3R“= at 8-position 57 Tabl e 10

Conpound of| Exanpl € 35 - err] : H _R[errg.: -OCH&]epr rJ (8- positioj
Rlerr]:-CHferr] Bond hetweenydr gnd 4-posifions 5538418 Hon

el 1] o ) By ol POt Opapapr,  Borl, b heer 3 and

Recrystal | i &at i Recxnystatlizatbion| solvent s NBthydgagetate 210- 212 [err] C

Form HCO -sjlt Me%@%y?ﬁ?%xﬁ%fsg’&c“ Rlerr]: H Rlerr]: |H

Rlerr]:-CHlerr] OH. at 7-position

o —

-CH err] NRler r ] Hoyms ‘Frge Geaposi tion Bond between 3- and
4-posi tionsf ~SIngle; bond ystal Torm VWil te powder
Recrystal | i mpeﬂl%ﬂﬂrﬁ’.‘a@%%n _ Mel ting point: 161-163,6

e

Form HO -splt R:Canpow?d-otuiwRephs @F-positionR R?rdnd-RH erN/_a*\!, CHer 1
R :-OCH2CHCH2 (8-position) = CH3

OH: at 5-position

~-CH,NR’R*: at 6-position

Bond between 3- and 4-positions: Single bond
Crystal form: Pale brown plate

Recrystallization solvent: Ethyl acetate-n-hexane
Melting point: 122-123 °C.

Form: Free base

Compound of Example 43
R': H R%:-OCH,CH=CH, (8-position) R®:-CH,CH,OH
OH: at 5-position R*:~CH,CH,OH
-CH,NR’R*: at 6-position
Bond between 3- and 4-positions: Single bond
Crystal form: Colorless needle-like
Recrystallization solvent: Ethyl acetate-n-hexane
Melting point: 106.2 °C.

Form: Free base




Rlerr] and Rlerr]: -Nerr] OH. at 5-position

-CH err]NRlLerr err]: at 6-position Bond bet ween 3- 3657
4- p05|t| Rb é%l e bond Crystal form Wite powder Pt?ﬂﬁ,wo S
Recrystal |l i zati on sol vent: n-Hexane 60 Melting point: 79-81 [err]C.
Form Free base WO 99/ 09011

PCT/ JPO8/ xadie 13 58 Table 11
Compound of Exanple 38 Rlerr]: H Rerr]:-OCH err]CH=CH err]
(5-position) Rerr] and Rerr]: -N OH. _at 8-position

- CH2NR3 R4}

bond

Et hanol

of Exanpl
Rlerr] an

-CH err] N

4-positio
Recryst al
Form HO}
H Rerr]
Rlerr]:-

8-positio
Crystal f
Melting p
99/ 09011

59 Tab

Bond between 3- and 4-positions:
powder

Si ngl
Recrystalllzatlon sol ven

coRgaRr % JFHRmRS (44

: PCT/ JP98/ 03657
-OCH,CH=CH, (8-position)

R® and R%:

e 1Rt B R

OH: at 5-position —N  N-COCHj’

-CH,NR’R*:
Bond between 3- and 4-positions: Single bond

at 6-position

Crystal form: White powder
Recrystallization solvent: Ethyl acetate
Melting point: 184-186 °C.

Form: Free base

RlMi‘ht I NR BQDCHZCﬁQGH}868+p6$l€10n) = mCHjﬁﬂzelil t Corrpound

e HR[err] -OCH err] CH={ e&;]cn(8 posi tion)
d R[&Hr] -at I‘?'[%‘P‘T’lt OH at 5-posi
Rl er r]dy. fireke . a5t65.p§§g§_tg_an Bond bet vveen 3- and
hs: Sindle bo ystal form Wite_powder
i zatBand mmn ¥t hand| 4-positigppti ﬁgns#nbonéog 211 [err]L.
sal t 0 - 2 Rierf]

(Igﬁ é%igikgf éTf§g p%glﬁggn © %ﬁkel] c-Clerr]Herr]
[err}ﬁﬁ{@yﬁtalhzamaﬂ saelvenpesEthyd acetate-ncheXR3R4: at
A bﬁ{megg 87 3?d ﬁﬂPﬁ rﬁloffeesﬁggée bonr‘h
Wopound- dﬁ&k@xﬁple a§deconpd. ) Form HC -salt O

Compound of Example 46

0 .
H R?: "O‘O (8-position) R’:-CH; R':-CH,

OH: at 5-position
~CH,NR*R*:
Bond between 3- and 4-positions: Single bond

Rls

at 6-position

Crystal form: White powder
Recrystallization solwvent: Ethyl acetate

Form: Free base

Melting point: 152-153 °C.




Conpound of Exanple 41

At

(6-positi
-CH err]
4-positio
Recryst al
[err] C.

Rlerr]:-OCCH err]CH=CH err] (8-position) Rerr] and Rlerr]:

OH at 5-

Rlerr]: H Rerr]:-(CHerr])CHerr]
r] and Rlerr]: -N err] OH at 5- pgsiin
err] : at 8-position Bond bet ween 3_9&5/?%4%%3657
ns: Single bond Crystal 6lorm \Wite powder
lization solvent: Ethyl acetate Melting point: 162-163
Table gf 1 Free base  Conpound of Exanple 42 Rlerr]: H
-N [err]
al _6-position Bond

osition -CHerrINRlerrlR errl:

bet ween 3
pl at e

Melting p
Exanple 4
[err]:-CH
Rerr]:-Q

bet ween 3}

needl e-1i
Melting p
PCT/ JP98/
of Exanpl
Rlerr]:-C
R err]
Bond betw
needl e-1i

C u%yoéf't#,ggﬁ'lgi g9l e bond Crystal form Pale br owq]
ecrystallization sol vent:

acet at e- n- hexane
122-123 [ e Form Free base Conmpound of
Rl

re] © :
e R 0 2 )

H er(ré ) [éa{ r%O—| i - CH2NR3R4: at 6-position Bond
and 4- posi TRREH §?ﬂg| e bond Crystal form Colorless

Ke  ~cH,NRR¢iystablpaatiteBnsol vent: Ethyl acetate-n-hexane

bi nt: 106. 2 [err] C Form Free base WO 99/ 09011

P365Bond between 3- and 4-positions: Sidglel®ind 13 Conpot

e 44 Rlerr]: H Rerr]: -CCH err]CH=CH err] (8-position

H er qr3ital | fdrm: Whike powdeposition :

CH err]CH err -CH err]NRlerr]Rlerr]: at 6-position

ben Requystalbizatien: sslvgnt:bBhbyl aceCagetal form Col orl ¢

ke Recrystal lization solvent: Ethyl acetate-n-hexane

Et hyl
Di nt :

ind

Melting p

bi nt M-I [Reint: 136€33h "Gor ce HEREM: (BRGBURASE! Exanpl e 4

1
OH: at 5-

-CH err]NRlerr] R er r&maépgég

10

15

2 R err] HRerr] :-OCH err]CH=CH err] (8-position)
position Rlerr] and Rerr]: -Nerr]

OSIt%OQompounds (1) - (9) in Examples 9,

¥a o
10,
(1)

11, 14, 17, 21, 23, 27 and 28 are:
'H-NMR (CDC1,) & ppm:
1.10 (6H, t), 2.10 (3H, s), 2.55-2.65 (6H, m),
2.94 (2H, t), 3.68 (2H, s), 6.62 (1H, s),
7.26 (1H, s).
(2) 'H-NMR (CDCl,) & ppm:

1.04 (6H, t), 2.18 (3H, s), 2.48 (4H, q),

2.56 (2H, t), 2.93 (2H, t), 3.53 (1H, br),
6.70 (1H, s), 10.25 (1H, s).
(3) 'H-NMR (CDCl,) & ppm:

2.31 (3H, s), 2.34 (6H, s), 3.64 (2H, s),

6.55 (1H, d), 6.89 (1H, s), 8.17 (1H, d),
9.68 (1H, br).
(4) 'H-NMR (DMSO-d,) O ppm:
1.60 (6H, s), 2.52 (2H, dd), 2.80 (2H, dd),

4.42-4046 (ZH’ m)' 5-13 (1H, t)' 5-24 (lH’ dd)'



Bond between 3- and 4-positions: Single bond Crystal form Wite

powder ystallization solvent: Ethyl acetate ' I nt:
184-186 [errfgsﬁ Form Free base Conpound of Exanpl e 46P%}#%&f¥e)rr]:
HR[err] (8-position) Rerg2-CHerr] Rerr] :-CHerr]

OH. at 5-position -CH[err]NR[err]&!err} at 6-position Bond

bet ween 3- and 4- positi3dnd1Hsi sigl)e 1 ol am) f 0P 60 WilH e fbmder
Recrystal lization solvent: Ethy]l acetate Mel ting point: 152-153
[err]C. Form Fred ®&d1H, d). W 99/ 09011

PCT/ JP98/ 0 7 61 Table 14
Conpound o?galeiﬁp’mnﬂnuso‘ds) GHH’%‘H] : H Rerr]:

8- it : t t
G oNRoRA At b posi dgt (3Hr 5 Eils e ) 522 WBBEF Lt ons: singl e
bond 5 Crystal, fsqr r’flzd/\hlé)%%mﬁpr 6H, s)'lg%%7 %&?'H zation

sol vent: Ethyl acetate ol nt Form Free
b f iy EX I 9,
188e11 14, 17, 21, 233%%133@ %aé}(r)e%compurwss (E’el)r? I—éfﬁ I‘?)Cb(ja[ne)rre]s)
[err] ppm (11;%0 s(stts)s (21riLO §)3 9597 (21155 Br$d (6H m,
5 .94 (2H t) 2H,

7.26 (1H, $5) H—NMR (CDC1,) 6ppm.
1.40-1.50 (6H, m), 2.15-2.80 (6H, m),
10 2.94 (2H, t), 3.60 (2H, s), 6.35 (1H, d),
6.74 (1H, d), 8.58 (1H, s), 9.96 (1H, br).
(7) *B-NMR (DMSO-d,) & ppm:
1.80-2.15 (4H, m), 2.43 (2H, t), 3.05-3.36
(4H, m), 5.02 (1H, dd), 5.09 (1H, dd),
15 5.83-5.99 (1H, m), 6.71 (1H, s), 8.76 (1H, s),
9.90 (1H, s), 10.19 (1H, br). |
(8) 'H-NMR (DMSO-d;) O ppm:
1.25-1.85 (6H, m), 2.32 (3H, s), 2.91 (2H, br),
3.36 (2H, br), 4.29 (2H, s), 6.48 (1H, d)
20 7.44 (1H, s), 8.25 (1H, d), 10.9 (1H, br)
10.85 (1H, s).
(9) 'H-NMR (DMSO-d;) & ppm:
1.12-1.95 (6H, m), 2.43 (2H, t), 2.75-3.00
(48, br), 3.27 (2H, br), 4.17 (2H, s),
25 - 4.56 (2H, d), 5.24 (1H, dd), 5.44 (1H, dd),
6.02-6.17 (1H, m), 7.15 (1H, s), 8.85 (1H, s)
9.03 (1H, s), 10.18 (1H, br).



(2) [err] HNWR (CDCI[err]) [err] ppm 1.04 (6H, t), 2.18

(3H, s), 2W6‘%9;04Hl , 2.56 (2H, t), 2.93 (3%T1/¥P98/036573
(1H- br), 6.70 (1H, s), 10.25 (1H s). (3) [err] H NMVR
(CDCl [err]) [err]ppn1 2.83 (3H, s), 2.34 (6H s), 3.64 (2H

s), 6.55 (1H, d), 6.89 (lH s). 8.17 (1H d),
9.68 (1H, Bhprmapeytdcak prepagationcexarele]d [err]ppm
1.60 (6H, 2.52

m, 5 13 (iL t), 5 B li‘f%m%r;g-dleﬁyfa'%}ﬁ‘%%%hs'methyl
PCT/ JP98/ 03657 5. 35
(1H, dd), 5.96-6.11 (1H° ‘%ﬁdi%}’%'(’lﬂ%'ﬂ“m“m‘mg 6.69 (1H d).

(an 5 222 (sh sy, (odgofd SPMhe present ipyentidnfl i s B, 5y 0

4.42-4.46 (2H,

oH, t 35 (2H, s), 4.33 (2H d). 5.04 (1H

6 55 ()1|§|, s), 8.98 (TH%5" 9. &7 (1H) br). ( (6% [err]H(va%e ?)C%gl[err])
[err] ppm gneé:uﬁg deédradl M, 2.15-2.80 (6H 1) 18 HE

2.94 (2H t), 3.60 (2H3%) % 35 (10 @), 6.74 (1H d),
8.58 (1H, s), 9.96 (actsse (7) [err]H NVR (DVBO-d[err]) 4bemgl ppm
1.80-2.15 (4H, n), 2.43 (2H 1), 3.05-3.36 (4H, m), 5.02
(1H dd), 5.09 (1H dd), Total 200 mg

By using a conventional procedure, each tablet

10 containing the above-mentioned formulation was prepared.

Pharmaceutical preparation example 2
5-Hydroxy-6-(l-piperidinyl)methyl-8-
allyloxy-2(1H)~guinolinone

(compound of the present invention) 500 mg

15 Polyethylene glycol (M.W. 4,000) 0.3 g
Sodium chloride. 0.9 g
Polyoxyethylene sorbitan monooleate 0.4 g
Sodium metabisulfite 0.1 g
Methyl paraben 0.18 g

20 Propyl paraben | 0.02 g
Distilled water for injection ' 100 ml

The above mentioned parabens, sodium
metabisulfite and sodium chloride were dissolved in the
above-mentioned distilled water at 80 °C under stirring.

25 The solution thus obtained was cooled to 40 °C, then the
compound of the present invention, polyethylene glycol and

polyoxyethylene sorbitan monooleate were dissolved therein



15 5.83-5.99 (1H, n), 6.71 (1H, s), 8.76 (1H, s),

9.90 (1H, 119 (1H, br). (8) [err]H NWR (DVBO d[ ppm
1.25-&.8§w?g&m , 2.32 (3H, s), 2.91 (2H, br), q&ﬁkhm% gg}(ZH
br), 4.29 (2H, s), 6.48 (1H, d) 20 64 7.44 (1H, s), 8.25 (1H, d),
10.9. (1H, br) 10.85 (1H, s). (9) [err]H NMWR

(DVBO- d[ eip] ¥hiisr prde®. The volume of thi® sobstigH wag aQJWQQI—tOt)
2.75-3.00 br), 3.27 (2H, _br), 4.17 (2H, s 25

4 56 (2H, the, final 89mum6u¥w'Qdﬂ4q§u¢lﬁkﬁlled water for 1nJ%F tom, 17 (1H

brj 715 Q%th%%ggpeggf%on wég subjected to sterlf%(giitr tlon QB (1H

Ph tical
grcg) ‘;rpg?{ §%§-§§aﬁpﬁgl}}able filter paper. 1 mf eac:il of th& solution

5'FVdr thﬁug( h?&&i@ﬁn%EEtQQIfgdnﬁﬁngﬁ ampoul?(gﬁgﬁﬁﬁEF%X to make

3, 4-.di hydro- qui noli noné e present

|nventloninject§oﬂgpre%§ration, St arch
132 ny gnesi um st earate 18 ny

Lact ose 45 ny
Tot al 200 ny By using a conventional procedure, each
tabl et 1Phammaebilondcalle talstee- nentioned fornul ati on was prepared.
Phar maceuti cal preparati on exanple 2
, Pharmacological tests of carbostyril derivatives
represented by the general formula (1) of the present
10 invention were conducted by test methods as explained below
with the following results.
(1) DPPH free radical extinction activity test
The test was conducted by procedures according to
the method by Marsden S. Blois [Nature, Vol. 26, 1199-1200,
15 (1958)]. |
Into 0.5 ml1 of 200 mM of acetic acid buffer
solution (pH 5.5) were added 0.5 ml of distilled water, 0.5
ml of ethanol and 5 1l of 10 mM of the test compound
solution (an ethanol solution, a dimethylformamide solution
20 or an aqueous solution), and stirred at 30 °C for 5 minutés.
To this mixed solution was added 1.5 ml of an ethanol
solution of 250 uM of 1,1-dipheny1—2-picrythdrazyl (DPPH),
this mixture was incubated at 30 °C for 30 minutes. After
the incubation, the optical absorbance (at 517 nm) of this
25 reaction mixture was measured, and the number of captured

free radicals of DPPH was calculated from the ratio of

optical absorbance of test compound and that of a-



5- Hydr oxy- 6- ( 1- pi peri di nyl ) net hyl - 8-

al 1 yl oxy-wobsloosiyi nol i none (conpound of t heePnRBREs7

i nventi on) 500 ng 15 Pol yet hyl ene glycol (MW 4,000)

0.3 ¢ Sodi um chl oride 65 0.9 ¢
Polyoxyethylen$lsorbitan nonool eat e 0.4 ¢ Sodi um
met abi sul ffecopherol (standard substﬁqp@: the number of septpregafzpeen
0.18 g 20 .. Propyl . parapen, 0.02 g
Di still ed TREERSH %)nj*?e‘ét‘%/% £ f¥Sing figppula: - The above

ment i oned par aben odj met abisul fite.and, sodium chloride were

di ssolved in the ilunﬁ::a O\L;Jgtl- rﬁﬁﬁ’f%’trl]%‘g %’f%?i’f?%bcﬁa?er at 80 [err] C under
stirring. 25 The |4+l f#EEﬁEH ' S 5@91 d_t her hen t he
conmpound of the prozfs?edrﬁmﬂk/éen 1on, ;Bo‘f])%%lsen g%ycof(égd*3 ”F(B}

pol yoxget Ryn@he isPr i :arbm ' i r gl VO

Dol boors ! [PIY _ “eoidfod of LYETLERE! Sufiple, and -
64 in this orde): Uikl lEbridide Of Un-Hophadiipl ed to the
final volunme by ad igg distilled water for injection, ¥ hen the

sol ution was subj ectoik ttest afedwlts |dreisidwyin TablEi g, a suitable
filter paper. 1 m each of the solution 5 thus obtained was filled in an
anpoul e separately to make i nj ection preparation.

Phar macol ogi cal tests Phar macol ogi cal tests of carbostyril
derivatives Table 15

Test compound Number of captured free
radicals of DPPH

Compound of Example 9
Compound of Example 13

Compound of Example 18 .

L]
wn wn

Compound of Example 22

Compound of Example 23
Compound of Example 25
Compound of Example 28
Compound of Example 30

Compound of Example 32

Compound of Example 33

Compound of Example 35

W R NN W R e e s

.
wm (%)) w

Compound of Example 47

(2) Effect for preventing skin sunburn caused by UV rays
irradiation (in vivo)
10 This test is an experimental model of

quantitative evaluation of effect for preventing skin



represented by the general formula (1) of the present 10 invention were

conduct edylyoojg8gl; NMet hods as expl ai ned bel ow wth the f i
resul ts. (1?1[ DPPH free radical extinction activity testpéhﬁws}agss-’

The test was conducted by procedures ac&érding to t he net hod by
Marsden S. Blois [Nature, Vol. 26, 1199-1200, 15 (1958)].

Into 0.5 SUMBUTIHO GARSAd R¥tVe saye buradiation,speufowmedpby5the wer e
added 0.5 nm_of distil]led water, 0.5 m of ethanol and 5 [err]l of 10
mM of t he ¥85& SQRBRd: [Tesk vas orerdnctedabyl asBpdifassd method

di met hyl f Qr mam de sql uti.,on 20 r_an agueous solutjon), and_stirred at 30
[err]C fo(r)acgorﬁcﬁlﬁ%&o the ?‘Fﬁg‘lﬁ?%eﬁ sgruP?Eﬂaﬁﬁé'aﬁﬁld 175 BP-of an

et hanol 59§g§§§iC) ig f [err] M of 1, 1-diphenyl-2-picryl hydrazyl (DPPH),
this mxtdré was ‘i ncu é{é at 30 [err]C for 30 mnutes. After t he

i ncubatgi on, the optigal,ARSPTOANGE, Qioélgnngngﬁotgggpgéfggg?cELga a;zture

was neasured, and the nunber of captured ee

| cul at J i d q
cal cul at eq Hire Ty &tz i, Female, RGeSt ADEUBERSS ALrboshatgPBynd an

PCT/ JP98/ @3@56f an electric hair clipper and an ePéctric kR&eeperol
(standard substance: the nunber of captured free radi cal s: 2) by the

fol | owi ngNexmtmday:, the guinea piMinkes Dixedpdbnr&dpbwEManadhgal Sa
of DPPH perforned by test sanple = [(A) X 21/(B) 5 (wherein (A): optica
absor banc@igre iof sdhadigunpiape afal plaster for pat¢B)tesp)i haviayser bance
of a-taqcopherol]. '
1 circular holes of 1.5 cm in diameter was put on the shaved
portion of the skin, and predetermined 2 sections of UV
rays irradiation. One section (reference section) was
coated with 10 41 of a solvent (water or 50% ethanol-water
solution). Another section (test section) was coated with
15 IQ M1 of 3% test compound solution (aqueous or 50% ethanol-
water solution). 30 Minutes after the coating, UV rays of
1.3-1.5 mW/cm? in strength was irradiated for 30 minutes by
use of a fluorescent lamp of healthy light (TOSHIBA FL-20°
SE) as a light source. 24 Hours after the irradiation, the
20 reference section (coated with the solvent only) and the
test section (coated with test compound solution) were
observed respectively, and the erythrochromia (Aa value) on
both reference section and test section were measured by
use of a color difference meter (OFC-300A Type, mfd. by
25 NIHON DENSHOKU KOGYO CO., LTD). The inhibitory ratio of

skin erythema (sunburn) performed by the test compound was

calculated from the following formula.



The test results are shown in Tabl e 15.

Tabl e 15 o 11 Test conpound Nunber of capipgirRpodiIess
radi-cal s 3¥ Eﬂﬁf?ﬁ Compound of Exanple 9 1

Conpound of Exanple 13 67 Conpound of Exanple 18
1.5 Conpound of Exanple 22 1.5 Conpound
of Exanple 23 Inhibitory rgtlo of SklnC0npound of Exanpl e 25

1 Compound of Exanp 28 ound of
Exanpl e 30 erythemg (sunburn) ¢6ﬁpdud&'dﬂc§%5ﬁﬁl B 3P 168"

1 Conmpound _of a
Of Exanple[%Bereln (C): Egér%ggpg of test seﬁﬁﬁﬁBuﬂé 5F1EX§HBF844WJQ%

éZ% Ef f ect Eor ol %ventlng ski n sunburn caused by WV rays
|rrad|at|oﬂ nCoPpgynd, goLtution, This test is an experimental nodel of

R b }ggg;va' U31b30 NaYA£GE bF"rBECKERLL"defK BN of sicin/@oAUPOLL

urn, caused by
W rays ir i atiqn r Y ahlde test compound. (Test was
conduct ed %@ggaﬁggi??ggéhe ﬁﬁgyb a according to the procedures of J.
Dermatol . Vol. 17, PPa value: difference of skin erythema on the
portion irradiated with UV rays].

The test results are shown in Table 16.

Table 16

Inhibitory
Test compound (C) (D) ratio of skin

erythema (%)
Compound of
Example 9 4.69 + 1.62** |7,61 *+ 0.99 38
Example 13 3.93 + 0.92** 16,71 + 1.21 42
Example 18 3.87 + 2.45** {7,50 + 1.24 51
Example 22 | 5.51 + 2.32** |8,52 + 1.33 37
Example 23 4,46 + 1.28%* |8.,27 + 1.46 46
Example 25 3.31 + 2.00** [8.87 X+ 1.66 64
Exanple 28 1.13 + 0.58** |5,03 + 1.03 78
Example 30 4.73 + 1.94** |7.91 + 1.31 40
Example 32 2.17 + 0.97%** 16.07 + 0.97 64
Example 33 3.96 + 1.02%* [7.73 + 1.11 49
Example 35 3.61 + 2.91 * |6.72 + 1.78 51
Example 47 0.88 + 0.29%* 4,08 + 1.57 76

*: p<0.05,
**: p<0.01 (One way ANOVA followed by two-tailed

Dunnett’s test)



595-598, (1990).] 5 Hairs on the back of an al bino guinea pig

(Hartl ey raj femal e, age of 7-8 weeks) were shaved by ' £ an
electric \ﬁgiﬁ)ogqq pper and an el ectric shaver. Next dayP,m'E, e§g?f|8nea pi g

was fixed on a Bowl man cage, a pi &8 of shading tape (a plaster for
patch test) having 4 10 circular holes of 1.5 cmin dianeter was put on
t he shaved3) Effectt ifor greaventsitiq),skin piguentatniordcausedt byns of UV
rays irradiation. One section (reference section) was coated with 10
[err]| of a sOVeays(dazadi@atiBgw, et hanol - wat er sol ution). Another

section (test section) was coated with 15 10 %frékl of 3% test conpound
sol ution (aqueous oFME@,id Rhxperimgptal noded | @h)quaBtALALLI¥E after the

coating, UV rays of 1. 3-1.5 mMVWcnjerr].in strength was_(rradi ated for
30 M nut e8VBY Hat 108 05, LRIt Ak qRVERN A kiR BLGREREAELPROSH BA FL- 20

SE | i ght 24 Ho t the i diati the 2 f
Sobt | of (EoRPEE BN WY e nadiAt Y9t drer foahed Y cresEeepfBRbRGa oo
ith test |_ug i LYk dth
oryi nr oohAGREE e FRrdity M moq EPREE RELhAIPECLbY NS B ct
ti | di t 300A
Type, i AT Ry o o N RS RT orts Bo L s S e ARt By Pati o of

skin erythema (sunbyairdeasd ke bk L& & e6bl608R0gaEneaSpig (Mallcul ated
fromthe follow ng fornul a. WO 99/ 09011

PCT/ JP98/ @3%aln, female, age of 8-10 weeks) weré7shaved and thenbodyt ory
ratlol%f i@ guinea pig was fixed on a Bowlman cage, and predermined
2 sections of UV rays irradiation. One section (reference
section) was coated Qith 10 u#l/cm? of a solvent (water or
50% ethanol-water solution). Another section (test
section) was coated with 10 11l/cm? of 3% test compound
15 solution (aqueous or 50% ethanol-water solution). 30
Minutes after the coating, UV rays of_intensity of 0.838
mv/cm? was irradiated for 50 minutes by use of a solar
simulator (WXS-200s-20: mfd. by WAKOMU SEISAKUSHO) in which
a xenone lamp of 150W (KXL-2003F: mfd. by WAKOMU
20 SEISAKUSHO) was installed as a light source. Intensity of
the light (mV/cmz) was measured by using a photometer
(EPPLEY Thermbpile 28571J33: mfd. by WAKOMU SEISAKUSHO). 14
Days after the irradiation, the brightness (AL value) of
the skin of reference section and that of the test section
25 coated with test compound solution were measured by using a
color difference meter (Degital color meter OFC-300A type:

mfd. by NIHON DENSHOKU KOGYO). The inhibitory ratio of the

skin pigmentation (%) performed by the test compound was



eryt hema (sunburn) (% ={1-[(O/(D]} X 100 [wherein (C): [err]a Val ue

of test s skin coated with test conpound sol uti,
QﬂlP A 3657
(D): [errﬁbt ue of reference section of skin coated ?ﬂ"ﬁﬁe sol vent

only, and [err]a val ue: d|69erence of skin erythema on the
portion irradiated with U rays]. The test results are shown
in Tabl e e@lculated from the follow:.ng formgiale 16

I nhi bitory Test caonpound ) % (D) rati o of skin
erythema (% ConpfdUHeP B¥ory ratdepPE 9 4.69 + 1.62%* 7 61 + 0.99
38 Exanpl e 13 3.93 + 0.92** 6.71 + Exanpl e

18 3.87 + 2. 45** sk i Blgn?mtatlon (3) = {sﬂ(E)/mm é‘zéﬂo 5.51 +
2.32%% 8.52 4.46. + 1 28%% 8.27 +

1.

T ghereit AE) Aé(éf,ﬁ}mg fgf br E@e_,rsi of-the gRin Goaed

% Oy eBation© 78 Ex

30 Z? 7?@1‘1_%%& + ution f’tes% g%atlon)Exarml o ) 1?”2 e

) g e el o B T

o1 Exahd @A%ent 0(18t§féfré’n8§* eétggno?; land
*: p<0. 05, e way ANO\/AfoIIowed bytvvotalled

Dunnett’s test) AL value: dlfference of brightness of the skin

between the portion without irradiated and the portion

10 irradiated with UV rays].

The results are shown in Table 17.

Table 17
Inhibitory
Test compound (E) (F) ratio of skin
pigmentation
(%)
Compound of
Example 18 -3.53 + 1.24* |-6.92 + 1.61 49
Example 25 -5.02 + 2.02 -8.04 + 2.43 38
Example 28 -4.51 + 1.87** |-7.90 + 1.30 43
Example 30 -3.40 + 1.18** |-6.77 + 1.79 50
Example 32 -3.37 + 2.36 ~-5.77 + 2.36 42
Example 33 ~-2.61 + 2.98* |-5.77 + 2.36 55
Example 35 -4.44 + 2.17 -6.84 + 3.09 35
Example 47 ~4.89 + 1.24** |-7.90 *+ 2.26 38

*: p<0.05, ** p<0.01 (One way ANOVA followed by two-

tailed Dunnett’s test)



WO 99/ 09011 PCT/ JP98/ 03657

68 ( 3wgddoeeis for preventing skin pignmentation caused bx,CT,Jpgs,O“S.}J\/
rays irradiation This is an experinental nodel of
gquantitative eval uati on of effect f@P preventing skin pignmentation 5
caused by UV rays irradiation perfornmed by test conpound. [ Test was
conduct ed ) Sk §ersitizabionctestii hjdgyvant mh Regceﬁr(t.]f Der mlat ol .
Vol . 17, 5-598, (,1990 Hairs on the back of a colore
gui nea pi gp(Ai T %’%Fa.%&r’}%‘a}er ¥9d -0 63- PP WOSPOher el bl Ed and the

d w d d 2
coctions of OV Pii‘s“#t?+%d€s#é§as%2§%‘g§8§. %?‘f%e%a#w?ﬁee nf’orf /er:‘hé‘ﬁn? ves
% e nol - wat er
ottt ony SVEThElid £hElEidebhol 82 KERIHI, S § mteomwo FRLIo
[err] | /gnisgs rdh@fs@mtnﬁagmauw the 2k LaRpLARaOUS or S0%

et hanol -water solutio nut es ter e coating, UV rays of

t it i) rbde m nutes by use of a
solar O e R M SR RE I S R Sy o which . a

xenone | anp of 150W1(19€.n80@3fne§f§19b}’(if65%y %Q:%E.IISA

e \Vasge
installed as a |ight source. Intensity of t he Ilght (nV/crr[err]) was

measur ed ®f Jsthgeekdptwert cused. KEPPSEXfTRRETRRichal?Skal Bf ik by
WAKOMU SEI SAKUSHO) . 14 Days after the irradiation, the brightness
([err]L vAuwideafpig werecshavedof andfdeshgnated: ithe areck tt fetmpife t he t est
section 25 coated with test conpound solution were neasured by using a
col or 1 f GaHNT RAKHLIQIDENAYERI c?| & 4nSRrimrsizeoA Appshe fournfd. by

HON HOK The inhibitory ratio of the
N DEN%orn%rgac;)fo)the test sampleycoatlng section, 0.1 ml each of

E-FCA (an emulsion consisting of the same volume each of
Freund’s complete adjuvant with sterilized distilled water)
were intracutaneouly injected. The coating section was

15 subjected to striping repeatedly by use of Cellophane tape
until the section turned to slightly erythema, then 0.1 ml
of test compound solution (agueous or 50% ethanol-water
solution) of 3% in concentration was open-coated on the
section. 30 Minutes after the coating, UV rays of about

20 103/cm® in dosage was irradiated by use of a fluorescent
lamp of healthy light (TOSHIBA FL-20S-BLB) as a light
source. The above-mentioned procedure was carried out once
a day, and continuously conducted for 5 days, provided that
E-FCA was administered only on the first day.

25 (ii) Procedure for introducing sensitization

| 3 Weeks after the beginning of induction period

of photosensitization, the covering hairs on the back of

guinea pig were shaved, and determined a circular section,



skin pignentation (% perfornmed by the test conpound was WO

99/ 09011 o 99/09011 PCT/ JP98/ 03 6ir/3p98/03657
69 - calcu?ated fromthe follow ng fornula. I nhi bitory
rati o of skin pignmentatiot (% = {1-[(E)/(F) X} x 100

[wherein (E): ,[err]L value of, brightness of the skin coated. 5 with test
conpound sBRWLPEn1(PeSM ddcGifmeter, for coatingfest, samplesef 2B di% ness
of the skin coated t he sol.ven r.ef erence secti o a

AL val ue: &ff%%eﬁ%%%?%!’?&ﬁf‘né? u%potnhéaggqqus °rb3%§;quﬁfé°3p‘é‘r’ﬁ%ﬁ

wi thout irradiated.an e.portion_ 10 irradiated with Lays]

The result§°gP§lgﬁawﬁ%ihqﬂ%ﬁ(?QRgentratlon was open-coated ‘oh’ the Tabl e

17 . ) i it QrY
Test conpoﬁﬁ tion. Tpg)test sample ?ﬂsted sec$%g?dw% %?%ﬁngB 94

pi gment gti fBurs ak@ME@URSUYs, and &xeMiNEd dkistendes ot Rin - 6.92 +
1.61 49 Exanpl'e 25 -5.02 + 2.02 -8.04 + 2.43

38 ~ Exaaptdoss (erythehat ahd E@dema’) 90 I'n lca¥e of skin réidction
Exanple 30 -3.40 + 1.18** -6.77 + 1.79 50 Exanpl e 32
-3.37-+ 2.®4s appkaféd} Zh¥n it was deklermined Ex@ngpdeiBive réabtion?. 98*
-5.77 + 2.36 55 Exanpl e 35 -4.44 + 2.17 -6.84 + 3.09
35 in skin sensitization which was defined as a positive ratio

(%) calculated from the following formula.

10 Positive ratio (%) = [(G)/(H)] X 100
[wherein (G): Number of positive reactions in skin
sensitization and

(H): Number of total animal tests].
The results are shown in Table 18.

Table 18

Test compound Positive ratio (%)

Compound of
Example 9
Example 13
ﬁxample 18
Example 22
‘Example 25
Examplé 28
Example 30
Example 32
Example 33

Example 35

Qo o (=] (=] o o. O O o (=] o

Example 47




Exampl e 47 -4.89 + 1.24** -7.90 + 2.26 38 *: p<0.05, **

p<0. 01 (OR¢o fNOVA fol | oned by two- tailed mnﬁ;ﬁskﬁg)
WO 99/ 09011 6o PCT/ JP98/ 0365

70 (4) Ski ke ' est [Adjaivant and strip test: J.
| nvest. Der mat oﬂlﬂﬂﬂﬂllfllﬂﬂlllﬂﬂ 98 501 (1981)] This test
was used as expetinenttal *nodel * %l uating the existence of
toxicity of photosen5|t|zat|on 5 to the skin performed by the test
compounds?- (i) Fé&@@ﬁﬁ¥q¥%'qQRﬁﬁﬂF%N%H%¥o%eﬁ§;FlEB@F@H

Al bi no gui nea rt strain, mal e of 5-6 weeks) were
used. Fg|F§P5FgFﬂgeﬁE§Wal @§Qﬁr§#1 ormul@u?ﬁéa pi g were shaved? and

designated the test sanple 10 coating section having 2 X 4 cmin size. At
t he four corners of the te sanpl e coating section, 0.1 m each of
E- FCA (an enul sion consisting of \the same vol une each of Freund's
conplete adjuvant with sterilize ed water) wer e
I nt racut aneoul y injected. Th 69 sect] on was 15 subj ected to
striping repeatedly by use o Iop ane thpe unti(lR)t he section turned
to slightly erythema, the conpound sol ution (aqueous or
50% et hanol - wat er solRiR| of 3@6|m concentration was open-coated on
t he section. 30 Mnutes after the cBétlng, W rays of about 20
10J/cnmferr] in dosage was irradi ated by use of a fluorescent | anp of
heal t hy | i(yhereiGSRI Bis Fa- Bp8r8gBn atom,l iagliiower akkylegrdup or a
above-nenti oned Rrocedute was cgrrled out once

lower alkenyl group; R° is a hydrogen atom, a lower alkyl

group, a lower alkoxy group, a lower alkenyloxy group, a’
lower alkenyl group or a tetrahydropyranyloxy group; R® and
R' are the same or different from each other and are lower
alkyl groups which may have hydroxyl groups as substitu-
ents; further R® and R’ may form, together with the adjacent
nitrogen atom, further with or without an additional
nitrogen atom, sulfur atom or oxygen atom, a 5~ or 6-
membered saturated heterocyclic group which may have
substituents selected from the group consisting of a lower
alkyl group and a lower alkanoyl group; the carbon-carbon
bond between 3~ and 4-positions in the carbostyril skeleton
is a single bond or double bond; provided that when R’ and
R* are lower alkyl groups at the same time, then R? should
be neither a hydrogen atom, a lower alkyl group nor a lower
alkoxy group).

2. The carbostyril derivative or a salt fhereof
according to Claim 1, wherein R' is a hydrogen atom; R? is a

hydrogen atom, a lower alkyl group or a lower alkoxy group.



a day, and continuousl days provi ded t hat E- FCA was
adm ni st ewgggd%yl on tmﬂm ﬁm n | (ii) Procedure for pcqlyposisesno
Ion

sensitiz eKs akler the beginning of induction period
of photosensitization, the covering hai #8 on the back of gui nea pig
wer e shaved, and determ ned a circular section, WO 99/ 09011

PCT/ JP98/ B3657 The carbostyril derivative or1a salﬁnnhgpqu cmin

di aneter, for coating test sanples, and ZQ [err]] of test coqpound

sol ution (@egerlingrteodiainahel wharein R’ is) ﬁt 11)514}'0613“3%‘?‘14‘&(5%61& @at i on
was open-coated on the section. The teﬁ& | e coated section was
observed OWeF tkenREeXYsIROUPs, aaAAWEF SR QL A LRER2-
reaction (eryt hena and edenm In case of skin reaction was appear ed,
then it wd¥ Qéik¥¥ JEQPPr ve reacti on in skin sensitization which

formila do . POShhe " EakBorbyrsy, pEkFRINTEE o LS Wheteot " T, o
(9 Niholc gl-pasy | LACCIERG! | ONGnbReth B is a°TBYell SAKYAY bp; 12

(H: Nunber o ani ma The res

Table 18. 35 a hydrogen atom, a lower alk&ﬁbb%dgg)or a lower alkoxy - Iest
conpound P05|t|ve ratio (@a npound

Exanpl e %roup.

5. The carbostyril derivatiﬁe or a salt thereof
according to Claim 1, wherein R! is a lower alkyl group} R’
is a lower alkenyloxy group, a lower alkenyl group or a
tetrahydropyranyloxy group.

6. The carbostyril derivative or a salt thereof
according to Claim 1, wherein R! is a lower alkenyl group;
R? is a hydrogen atom, a lower alkyl group or a lower alkoxy
group.

7. The carbostyril derivative or a salt thereof
according to Claim 1, wherein R! is a lower alkenyl group;
R? is a lower alkenyloxy group, a lower alkenyl group or a
tetrahydropyranyloxy group.

8. The carbostyril derivative or a salt thereof
~according to Claim 1, wherein the hydroxyl group is
substituted at 5-position in the carbostyril skeleton; R? is
substituted at 6-position; and the group of the formula
-CH,NR’R! is substituted at 8-position in the carbostyril
skeleton.

9. The carbostyril derivative or a salt thereof

according to Claim 1, wherein the carbon-carbon bond



Exanpl e Exanpl e 18 0
Exanpl e Exanpl e 25 : 0
Exaﬁl ¢ Sossmor ||HHl |||I|ﬂ|||l L Deami e 25 perawmest O
Exanpl e 32 74 Exanple 33 0
Exanpl e. 35 Exanpl e 47 0
WO 99/ 090between 3- and 4-9051t10ns in the carpgstyrdd/ gksdeton is a

CLAIMS 1. A carbostyril derivative or a salt thereof represented by
t he gener&ﬂngéﬁﬂhQQQJ) [err] (wherein Rierr] is a hydrogen atom

over al kYl 'g?éﬁ‘sp o GRsbantE AHAELPE.e e”%aqfﬂ cwyd”’ o e’
o D o G4 e e O B e e e
RS e I s g A
addi ti onalyoyple bond.
11. The carbostyril derivative or a salt thereof
according to any one of Claims 2 - 7, wherein R’ and R! are
lower alkyl groups which may have hydroxyl groups as
substituents.
12. The carbostyril derivative or a salt thereof
according to any one of Claims 2 - 7, wherein R® and R
form, together with the adjacent nitrogen atom and further
with or without an additional nitrogen atom, sulfur atom or
oxygen atom, a 5- or 6-membered saturated heterocyclic
group.
13. A compound according to Claim 1, which is 3,4~
dihydro-8—allyloxy-5-hydroxy—6-(l-piperidinyl)methyl-Z(lH)-
quinolinone.
14. A compound according to Claim 1, which is 3,4-
dihydro-8-allyloxy-5-hydroxy-6-morpholinomethyl-2(1H)-
guinoclinone.
15.l A compound according to Claim 1, which is 3,4-
dihydro-8-propoxy-5-hydroxy-6-(l-piperidinyl)methyl-2(1H)-
guinolinone.
16. A compound according to Claim 1, which is 3,4-
dihydro-8-methyl-5-hydroxy-6-(l-piperidinyl)methyl-2(1H)~

quinolinone.



ni trogen atom sulfu tom a 5- or 6- nenbered saturated
heterocyclwgggmmﬁ) \M'““tllwm’IMiﬂmﬂm stituents sel ected fropchpodissesy
consi sting of | oner * al’kyl* gfoup and a | ower al kanoyl group; the

car bon- car bon bond bet ween 3- and 4-posi?Bions in the carbostyril skel eton
s a S|ngle bond or doubl e bond; provided that when R3 and Rerr] are

| over al kyt7groups atAR HReRkeIPFnBreveatingeand dmeatingdemmatopathy

hydrogen atom,a | ower, al k foup nor | ower al koxy grou

The car bos@f i9eTTALILES g%Fgénégﬁtthiﬁé§¢ Qﬂﬁxﬁ%ﬂééfﬁ% E?%Wn¥he wher ei n
[ t |

FE)\%;] a: io%ﬂ%u‘%’e&ﬁt% 35/%551?3 os yrﬁ. Cc)inrf%rat‘?i’\‘% ang ftr;OUp or a

PCT/ JP98/ 0344 73 3. The carbostyri
derlvatlve%orefof %1?¥ﬁweo n %%c%?dlng to Claim1, wherein Rerr] is a

hyd R I I
et o hydipyranyl o orBe qE pREvertldy o ca#ﬁ%fﬁi% vative or a

sal t ther edermACpAing & ééﬁh&itﬁh%‘éb&d% 3l &yLigroup;

R[err] I's a hydrogen "atom a | ower grou or omer al koxy group.
fm@(ﬁﬂﬂﬂﬁﬁﬁyrilChérﬂﬁétYGeOisa3§aLHﬂH9338ﬁ8-éEI¥§ lo daim

1 wherein RL is a lower alkyl group; R err] is a |ower alkenyl oxy group,

a | ower al hydddoxy-di+{ bipipert bdinpy mephyarl(ar) -guitdlifone, 3,4- The
carbostyr|I derivative or a salt thereof
dihydro-8-allyloxy-5 -hydroxy-~6-morpholinomethyl-2(1H)~

guinolinone, 3,4-dihyro-8-propoxy~5-hydroxy-6-(1-
piperidinyl)methyl-2(1H)-quinolinone, 3,4-dihydro-8-methyl-
5-hydroxy-6-(l-piperidinyl)methyl—z(lH)—quinolinone or 3,4-
dihydro-5~hydroxy-6-diethylaminomethyl-2(1H)-quinolinone.
19. An agent for inhibiting skin erythema and/or skin
pigmentation containing at least one selected from the
group consisting of the carbostyril derivative and salt
thereof as claimed in Claim 1.
20. The agent for inhibiting skin erythema or skin
pigmentation according to Claim 19, wherein the carbostyril
derivative is 3,4-dihydro-8-allyloxy-5-hydroxy-6-(1-
piperidinyl )methyl-2(1H)-quinolinone, 3,4-dihydro-8-
allyloxy-5-hydroxy-6-morpholinomethyl-2(1H)-quinolinone,
3,4~dihyro-8-propoxy-5-hydroxy-6-(l-piperidinyl )methyl-
2(1H)-quinolinone, 3,4-dihydro-8-methyl-5-hydroxy-6—(i—
piperidinyl)methyl-z(1H)-quinolinone or 3,4-dihydro-5-
hydroxy-6-diethylaminomethyl-2(1H)~-quinolinone.
21. Use of compound for the production of a

medicament for inhibiting skin erythema and/or skin
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according to Gaimmlm | is a lower al kenyl group; Rerr] is a
hydr ogen o] ﬂﬂmﬂqﬁﬂﬁ:ﬂh’ a | ower al koxy group. ; 3657 1he
car bostyr?‘{&%ge/?gﬁliat ive of  a 54 eof according to C ai nlqcl’l?mv?ksl/grei n
Rlerr] is a lower alkenyl group; R is &8 ower alkenyloxy group, a |ower

al kenyl group or a tetrahydropyranyl oxy group. 8. The carbostyri
deri vati vepbgmentationhepethiningoadi deast @ne rsaleqked efFOPRhEDRYdr oxyl
group is substituted at 5-position in the carbostyril skeleton; R2 is
subst it ut egraup6scposisting ofd thee cprhgsfrihddenivarive. apdnNrRaRE | s
substituted at 8-position in the carbostyril kel efon. 9. The

car bost yr i Fhagep§arepresenkedaby the ganerat otefmlds aaim 1, wherein the
car bon-car bon bond WD 99/ 09011

PCT/ JP98/ 03657 H 74 between 3- and 4-positions
in the carbostyril skeleton is a Riingle bond. 10. The carbostyri

derivative or a salt thereof accaq n Claim1, wherein the

car bon-carbon bond between 3-,a¢€' i tpns in the carbostyril skel eton
is a double bond. 11. *ﬁeigarb styril derivative or a salt thereof
according to any one of C gi é//k iITORerr] and Rlerr] are |ower
al kyl groups which may hadbRg;HLoxyl gro%&s as substituents.

4-

(wherein R! is a hydrogen atom, a lower alkyl group or a
lower alkenyl group; R’ is a hydrogen atom, a lower alkyl
group, a lower alkoxy group, a lower alkenyloxy group, a
lower alkenyl group or a tetrahydropyranyloxy group; R® and
R' are the same or different from each other and are lower
alkyl groups which may have hydroxyl groups as substitu-
ents; further R’ and R* may form, together with the adjacent
nitrogen atom and further with or without an additional
nitrogen atom, sulfur atom or oxygen atom, a 5- or 6-
membered saturated heterocyclic group which may have
substituents selected from the group consisting of a lower
alkyl group and a lower alkanoyl group; the carbon-carbon
bond between 3- and 4-positions in the carbostyril skeleton
is a single bond or double bond).

22. Process for preparing a carbostyril derivative

represented by the general formula (1),

7\ N o]
R’R*NCH l



12. The carbost ' a salt thereof according to any one
of d ai V\hermmmm&’nim %werr] form together Wﬁ, }a§65

adj acen?wrﬁgzoggleln atom a , th or without an addltlonaf’ nlgrogen
atom sul fur atom or oxygen atom a 577or 6-nenbered saturated

het erocyclic group. A conpound according to daim1l, whichis
3,4- i Kmam yIJ@X)& BIYWM atoem, papdoweim plkydt lyoul( b -a
gui nol i ngne. A conpoupd according to Claim1l, wichis 3, 4-

di hydr o- é%qma&é&ﬁ@hmw@ eRMpiphal DHEFEgER azom.) a lewemlalkyle. 15.

A conpound accordln to aim1l, which is 3, 4-
dlhngO- 8- %éh@% %i§°%Y(QrBPBerPdﬁﬂﬂ?ﬁﬁ?#ﬁﬁﬁfRQXﬂ -XQRP N i none.
ich is

di t
d| hydr o- §°%ét’ﬂ%%%e’}¥%rc%&?/“or Ilgg?io %EFF gjﬁi’ﬁﬁﬁnﬂ%’?{?ﬁ:‘&&q r%lrr:r?};gt y
y
(7)r5 dé?natkl‘t |a§ cont al n| ng 2{1 d‘%gg?}&%%pég?chg&f etr:hgn S5 stl ng
0
The agent an s RN MEap Have hyak ol gﬂa@%"%pﬁ%ffe&der matitis

accor di nente ;Ofirther Rhem R* Wy Cﬁ{ﬂQStﬂééétﬂéf'Nﬂhvéhésadjacem
3, 4-di hydro- 8 al |l yl oxy- 5-

nitrogen atom and further with or without an additional

nitrogen atom, sulfur atom or oxygen atom, a 5- or 6-
membered saturated heterocyclic group which may have
substituents selected from the group consisting of a lower
alkyl group and a lower alkanoyl group; the carbon-carbon
bond between 3- and 4-positions in the carbostyril skeleton
is a single bondlor double bond) by reacting a compound of

the general formula (3),

(wherein R‘, R? and the carbon-carbon bond between 3- and 4-
positions in the carbostyril skeleton are the same as
defined the above; and R® is a hydrogen atom, a tetrahydro-

pyranyl group or a lower alkanoyl group) with a compound of

the general formula (4),

R°R'NH (4)




hydr oxy- 6- ( 1- pi peri di mﬂ ‘1‘ Wﬂ qui nol i none, 3, 4-
di hydr o- ﬂ? nomet hyl - 2( 1H) - ' 7
d qui nol I%chghg/8408¥4 di hy n!ﬁ g IPhydroxy 6-(1- PCT/TPo8/0365
plperldlnyl)nethyl 2(1FD qui nol i none, 3B4-di hydro- 8- net hyl -

5- hydroxy-6-(1-p |pe£|d|nyl%nethyl 2(1H) - qui noli none or 3, 4- '

di hydr o- 5¢wherein-B cﬁmlh& @nendihe rgame (as) defiinetli fibgeabove), or a

when used 19. nt when used for inhibiting skin erythema and/or
skin p|gﬁ%%P%FPQnOSOEPﬁlﬁPHSr&@ fezmulind Mol ected from the ~group
consisting of the carbostyril derivative and salt thereof as clainmed in
Caiml. 20. The agent when used for inhibiting skin erythema or
skin pignmentation accordinga m 19, wherein .the carbostyri
derivative is 3, 4-di hydro- gﬁ #%)2(@} 5- hydr oxy- é—r}’

pi peri di nyl ) met hyl - 2( 1H) - qui nol i none, 3, 4- dlhydro 8-

al | yl oxy-5-hydr oxy- 6- nDrphoIinonethyl-Z(lFD-quinoIinone

3, 4-di hyd X Ly s L I dj t
b eGP Y e ap g B B abov
pi peridi nyy) met hyl - 3E$HESQUE&¥ _qUIngfa4dﬂfBﬁgﬁy§&1 derivatives

hydr oxy- 6-di et hyl am nonet hyl - I none Use of conpound

for the prepgpesentedfl bg tﬂédbéaﬁﬁﬂn fformuld hizbyng skin erythema and/ or
skin WO 99/ 09011 _ PCT/ JP98/ 03657

76 pignentation containing at |east one selected fromthe group -

consi sting of the carbostyril Ivative and salt thereof represented by
t he general formula, '
R2_L |/

R3R4NCH/

(wherein R!, R}, R* and the carbon-carbon bond between 3-

(1b)

and 4-positions in the carbostyril skeleton are the same as
defined in Claim 22; and R2b is a lower alkyl group or a
lower alkyloxy group) by reducing a compound represented by

the general formula (la),

p!
Rz{m (1a)
adih '

R®R*NCH; 1111

(wherein R!, R?®, R! and the carbon-carbon bond between 3-
and 4-positions in the carbostyril skeleton are the same as
defined in Claim 22; and R2a is a lower alkenyl group or a
lower alkenyloxy group).

24. Process for preparing a carbostyril derivatives
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LT — T T s




[err] (mherein Rl is a hydrogen atom a |lower alkyl group or a |ower
al kenyl oo Err] is a hydrogen atom a lower alkyl grouepymshseser
al koxy group, a |l ower al kenyl oxy group, a |ower al kenyl group or a
t et rahydropyranyl oxy group; R err] and 78 err] are the sane or different
fromeach other and are | ower al kyl groups which nmay have hydroxyl groups
as substi mepresented (py hehe Rgenggas foayul® nfldaget her with the adj acent
nitrogen atomand further with or without an additional nitrogen atom
sul fur atom or oxygen atom a 5-_or 6- nenbered saturated heterocyclic
group which may have substitue® selected fromthe group consisting of a
| ower al kyl group and a | ower al oyl oup; the carbon-carbon bond
bet ween 3- and 4-positions inh aryostydlil skeleton is a single bond or
doubl e bond). 22. Pr oc &R+ r plleparijng a cafidgstyril derivative
represented by the general fornullas ) 0 [err]
WO 99/ 09011 R3R*NCH PCT/‘ﬂP98/ 03657
77 (wherein Rerr] is a hya}ogeﬁ atom aRPower al kyl group or a |ower
al kenyl group; Rlerr] is a hydrogen atom a |ower alkyl group, a |ower
al koxy gr qithereimww, a*kem} any @helRarbord-WEFbeh KA BEEWEeR' 32
tetrahydropyranyloxy group; R3 and

and 4-positions in the carbostyrll skeleton are the same as

defined in Claim 22; and R ® is a lower alkyl group or a
lower alkenyl group) by reacting a compound of the general

formula (1c),

I (1c)
7\ N (o]
RPR*NCH; H
(wherein R?, R}, R' and the carbon-carbon bond between 3-

and 4-positions in the carbostyril skeleton are the same as

defined in Claim 22) with a compound of the general formula

(8),

r'2-x | (8)

- (wherein Rla is the same as defined the above; and X is a

halogen atom).

I

N O



.Rlerr] are the s knafil} fromeach other and are | ower al kyl-

groups which mayﬂm' m!ﬁmg&ﬂm!'oups as substitu- esubstitutarshbelr- RB Jalyd2(1

may- form together Weih. ent nitrogen atomand further with 3ho00ecs -1

W thout an additional nitrogen atom sufPur - at om or oxygen atom a 5- or
g.p‘;a.-enf

6-" mb t t ed het : Whi ch h Jbst it
T T Lok o o I TR T N e
| k I 9t pon- bond . bet 3- d, 4- i ti '
Ccarbostyri| SkeeTRRtivis cantplnlng At 1easb.ope Belertey teae: FhS o

. d of I 3 ' ,

and" Che car CERORR RO DErHE B8, Jule parkByr iy gersvabiberbiasiiE Lo 7 |

skel eton are ef i ; above; and R:err] is a hydrogen atom
a tetrahydroyﬂgﬁ?ég%+gg?%€p{%iﬁa£%%‘r al kanoyl group) with a conpound of

;ge general %gggFgﬁn(é$%$r?g%RFEﬁ%%;ﬁﬁétgﬁgiﬁﬁzéggngrggt&g inég)the

above) and f ogefifia €6PY Ry Obr Adermatitis @QEPdANgOo! B2a9RNT73 whargiha (5).
the carbostyril derivative is 3,4-dihydro-8-allyloxy-5-
hydroxy—G-(l—piperidinyl)methjl-z(IH)-quinolinohe, 3,4-
dihydro-8-allyloxy-s-hydroxy-6emorpholinome£hy1-2(1H)-
quinolinone, 3,4-diﬁgio-s—propoxy-s-hydroxy-ﬁ-(1-
piperidinyl)methyl-Z?IH)-quinolinone, 3,4-dihydro-8-methyl-
5-hydroxy-6-(1-piperidinyl)methyl-2(1H)~-quinolinone or 3,4-
dihydro~5-hydroxy-6-diethylaminomethyl-2(1H)~quinolinone. '
19. An'agen€ﬂ¥%%E§§hibiting skin erythema and/or skin
pigmentation containing athleast one selected from the
group consisting of the carbostyril derivative and salt
tﬁereof as claimed in Claim 1.
20. The agen%f%%%gﬁ%hibiting skin erythema or skin
pigmentation according to Claim 19, wherein the carbostyril
derivative is 3,4-dihydro-8-allyloxy~5-hydroxy-6-(1-
piperidiny})methyl-z(IH)-quinolinone, 3,4~-dihydro-8~
allyloxy;S-hydroxy-6;morpholinomethy1-2(1H)—quinolinone,
3,4—dihfkb-B-propoxy—S-hydroxy-Gf(1—piperidiny1)methyl—
2(1H)-q£1nolinone, 3,4-dihydro-8-methy1-Séhydroxy-G-(1-
piperidinyl )methyl-2(1H)-quinolinone or 3,4-dihydro-5-
hydroxy—G—diethylaminomethyl-z(IH)-quinolinong.
21. Use of compound for the production 6f a

medicament for inhibiting skin erythema and/or sk




.(-R[err]R[err] (5) (wherein Rerr] and
Rlerr] aret mH{ﬂmﬁﬁ Er’& the above). 23mbsﬁm¥§gﬁg‘e%s.sl7f%x.2001:
préparing a cafDOSTVI| tive represente :

farmula (1b), [err] (whdBein Rlerr], Rerr]; Rerr] and
t he carbon-carbon bond, bet ween 3- and 4- p05|t|onand ficitniedehyde
carbostyri | twhexein R and & sane ﬁbe same as degfined the, abovie),22r and
Rlerr] is a lower alkyl group or | ower al kyl oxy grdyp) by
reducing a c® r%%r rﬁ%’?ﬂ- formula (SYpe general fornula (la),
[err] (whereln Rlerr], Rerr], Rerr] and the carbon-carbon
bond between 3- and 4- p03|t|ons in the carbostyril skeleton are
t he sane as defi ned 3%%#“ and R[?Br)] i's a | ower al kenyl
group or a | ower al zgroup) Process
for preparing a carbostyril derivative WO 99/ 09011

PCT/ JP98/ 03657 79 represented by the general

‘formula (1d) (yherein R® and R* are the same as defined the above).
23. Process for preparing a carbostyril derivative}{ :

represented by the general formula (1b),

B2 A\Il (1b)

R’R‘NCH

(wherein R!, R®, R! and the carbon-carbon bond between 3-
and 4-positions in the carbostyril skeleton are the same as
'defined-in Claim 22; and sz is a lower alkyl group or a
lower alkyloxy group) by reducing a compound represented by

the general formula (la),

2 R: I:;Ij (1a)

R°RNCH; I

(wherein R!, R®, R* and the carbon-carbon bond between 3-
and 4-positions in the carbostyril skeleton are the same as
defined in Claim 22; and R2a is a lower alkenyl group or a
lower alkenyloxy group). |

24. Process for preparing a carbostyril derivaitive(
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(54) Title: CARBOSTYRIL DERIVATIVES FOR INHIBITING SKIN ERYTHEMA AND/OR SKIN PIGMENTATION
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(57) Abstract

The present invention provides an agent for inhibiting skin erythema and/or skin pigmentation, containing at least one selected from
the group consisting of the carbostyril derivative and salt thereof represented by general formula (1), wherein R! is a hydrogen atom, a
lower alkyl group or the like; R? is a hydrogen atom, a lower alkyl group, a lower alkoxy group or the like; R3 and R# are lower alkyl
groups which may have hydroxyl groups as substituents or the like; the carbon—carbon bond between 3— and 4-positions in the carbostyril
skeleton is a single bond or double bond.




