WO 03/ 006458 PCT/ EP02/ 07594 -1 BENZO G QUI NOLI NE DERI VATI VES FOR TREATI NG
GLAUCOVA AND MYOPI A The present invention relates to novel benzo [(g]

gui nol i newoasiovats ves, their preparation, their use as prarmeorotsvcal s and
pharmaceutical conpositions containing them WMre particularly the present
invention provides a conpound of formula ! N~RlL YBX AH.. NO 3 H
H wherein A and B are each H or formtogether an additional bond, X is
CH2 or CO, Yis 0, S NR2 [ R2 being Hor (C,.4)alkyl], CH or OCH2, and
R is Hor (C .4)alkyl in free base or acid addition salt form The

above- def i nedrakéd: o8 @IRSE PERIGIALEY FoRPraReRiic BhbYIMa YWhehvAead B are
each H, the X-Y-pyrimdine substituent preferably presents the
configuration 3R X is preferably CH2. Y is preferably O or S, even nore

pref er abjy sResent invention relates to novel benzo [g] quinoline derivatives, their preparation,

their use as pharmaceuticals and pharmaceutical compositions containing them.

More particularly the present invention provides a compound of formula |

wherein

A and B are each H or form together an additional bond,

X is CH, or CO,

Y is O, S, NR; [Rzbeing H or (C.4)alkyl1, CH; or O-CH,, and
Ry is Hor (Cy.4)alkyl

in free base or acid addition salt form.

The above-defined alkyl groups preferably represent methyl.

When A and B are each H, the X-Y-pyrimidine substituent preferably presents the
configuration 3R.

X is preferably CH..

Y is preferably O or S, even more preferably S.



WO 03/ 006458 PCT/ EP02/07594 -2 Rl is preferably nmethyl, nore preferably
methyl in position 4 of the addressed pyrimdine. In a preferred

enbodi nenwOA3amds8 each represents H X is CH2, Y represemCI/EBOAOIRL i S
methyl. In a further aspect the invention provides a process for the
production of the conpounds of forrrul_azl_ and their acid addition salts,
whereby in a conpound of formula Il nl,7 RL YNI BXAIlI H.. NCH3 H
R30 1 wherein A, B, X, Y and Rl are as defined above and R3 is (Cl.4)al kyl,
the al koxy group is converted into a hydroxy group, and the conpounds of

f or mul a Ry is preferablyaneibyl, moge preéereblymesihylin p@%&orbﬁggth@raddw@e@emmidm- sal t
form The reaction can be effected according to known nethods, e.g. using
hydr obrom de acid or boron tribromde. In fornmula Il, R3 is preferably

met hyl . Iargkefeged pnitvelimentct amthBreach nepreseantis Hi KdsiChe,CO rapiregpntsoS ahd Ralimve
process aqﬁ Ipurification of the compounds thus obtained may be carried out
in accori®i¥e to known procedures. Acid addition salts may be produced
fromthe free bases in known manner, and vice versa. Suitable acid

addi ti an%afbtnﬁerfa%rpegtst e'inr{/e%ﬁgrﬁj E)r%%%%g avgrgcbestsqgr t%%?c%ﬁtcticl)rp § trrllte'cg%p'oﬂﬁclisuo for

formula 1 and their acid addition salts, whereby in a compound of formula Il

II

wherein A, B, X, Y and R, are as defined above and Rj is (C1.s)alkyl, the alkoxy group is
converted into a hydroxy group, and the compounds of formula | thus obtained are

recovered in free base or acid addition salt form.

The reaction can be effected according to known methods, e.g. using hydrobromide acid or
boron tribromide. In formula ll, R; is preferably methyl.

Working up the reaction mixtures obtained according to the above process and purification
of the compounds thus obtained may be carried out in accordance to known procedures.

Acid addition salts may be produced from the free bases in known manner, and vice versa.
Suitable acid addition salts for use in accordance with the present invention include for
example the hydrochloride.

The starting compounds of formula Il wherein A and B are each H may be produced from
the corresponding compounds of formula Ill,



exanpl e the hydrochloride. The starting conmpounds of fornula Il wherein A
and B are each H may be produced from the correspondi ng conpounds of

formul a IWDa3ME488/ 006458 PCT/ EP02/ 07594 -3- COOVe H .., PRT@EHB2/0R3D H "a
wherein R3 is as defined above, for exanple as described in Exanple 1. The

compounds of fornula I, are known or_gay be produced in anal ogous nanner
to known procedures. The starting conpounds of forrmula Il wherein A and B
toget her forman additional bond nay be produced fromthe corresponding
conpounds of formula INCOOVM H ... NCH3 R30 H 1111b wherein R3 is as

defined above. The conpounds of CQ?Mala I'N are known or may be produced in
anal ogous manner to known procgdures. The conpounds of fornula | and their
physi ol ogi cal | y acceptabl eppcifd addition salts, referred to hereinafter as
agents of the invention, exhigt mby@bl e pharmacol ogi cal properties in

ef ul “as pharnaceuticgyys. In particular,

animal tests and are therefg
t he agents according tqksohe on effect a decreasé®on the intraocul ar

wherein R; is as defined above, for example as described in Example 1.

The compounds of formula i, are known or may be produced in analogous manner to

known procedures.

The starting compounds of formula Il wherein A and B together form an additional bond
may be produced from the corresponding compounds of formula Ill,

COOMe

wherein Rj is as defined above.

The compounds of formula lli, are known or may be produced in analogous manner to
known procedures.

The compounds of formula | and their physiologically acceptable acid addition salts,
referred to hereinafter as agents of the invention, exhibit valuable pharmacological

properties in animal tests and are therefore useful as pharmaceuticals.

In particular, the agents according to the invention effect a decrease on the intraocular
pressure in rabbits, at concentrations of e.g. 10 to 100 uM. Male rabbits of ca. 2.5 kg are

fixed in cages leaving their heads free. The solutions with the compound to be tested are



pressure in rabbits, at concentrations of e.g. 10 to 100 uM Ml e rabbits
of ca. 2.5 kg are fixed in cages |leaving their heads free. The sol utions
with the wormpooes t o be tested are WO 03/ 006458 PCT/ EP02/ @¢3%P02/0790ppl i ed
to the right eye and the placebo solutions to the left eye (2 drops each,
I.e. ca. 4041). The eyes are firstly apaesthetized with a solution

contai ning Novesine (0.4 % and Fl uoredcein (0.05 99 and the ocular
pressure is determned at various intervals after admnistration (10, 20,
30, 60, 90, 120, 180 and 240 m nutes), whereby an appl anation tononeter
accor di repptied ©othd nigheyesandsthe. pladeboxghiivss tof theeft gyee@aiops eaami.eota. i n

Power | ndiChRe o Brhole i Baetpute W) Bt BeyBPBNVehiPdo e 675 "
action. str@mﬁm (0.031e5) a@dhlhé)btuliaﬂ)reS?ﬂb Iisaqmr}eirmirwfcil ah{dg?tji :lsné?'rgiﬂs Iage?th Z
according, to the invention ﬁl‘e I1§8’r% ore, l E}? u

t r eat merfdnypistrgion (dBned: 946 G240 Bnyteiwhereby an gpelapainn

t r eat menbporheeehtddEding td GBIdbERS istudedabove nentioned indication, the
appropriate dosage will of course vary depending upon, for exanple, the

conpound enpl oyed, the host, the node of adm nistration and the severity

of the cgpddd ' i VS Bdular & lexhBf aQdurpr: I'ts
in animals &aépg'?fﬁg?gg@[%g??g&ggng@t al neu(ljare’{![?eg%gg’ifrl a%eggéageg of fro%sg@;ut

y !
0.1 to abong effivagyindgwaringriiie intseepplaeregsure (IQP) andjan exealal duratiasy ofexanpl e

humans, el |y W: St b range from about 5 to about
200 ng, %?8 '2\?%% y&gg%gtéx}l%)ﬂ%@aegﬁgt%tch%rragn@tybf t he conpound conveniently

adm nistered in divided doses up to 4 tinmes a day or in sustained rel ease

form : NV b W) ' ee f.or rin
phar macellfs RS fokaho o R REnGR sBPeRE R pRleBLE Sy iecfen M o
convent i gaadomeaaamtbmyepid. & xioréptefeined usaiseylaucdera tedatment, lowteyingof 1O fr ee
conmpounds. Accordingly the present invention provides an agent of the
invention for use as a

For the above mentioned indication, the appropriate dosage will of course vary depending
upon, for example, the compound employed, the host, the mode of administration and the
severity of the condition being treated. However, in general, satisfactory results in animals
are indicated to be obtained at a daily dosage of from about 0.1 to about 10 mg/kg animal
body weight. In larger mammals, for example humans , an indicated daily dosage is in the
range from about 5 to about 200 mg, preferably about 10 to about 100 mg of the compound

conveniently administered in divided doses up to 4 times a day or in sustained release form.

The agents of the invention may be administered in free form or in pharmaceutically
acceptable salt form. Such salts may be prepared in conventional manner and exhibit the
same order of activity as the free compounds.

Accordingly the present invention provides an agent of the invention for use as a
pharmaceutical, e.g. in the treatment of glaucoma and myopia.

The present invention furthermore provides a pharmaceutical composition comprising an
agent of the invention in association with at least one pharmaceutically acceptable diluent
or carrier. Such compositions may be formulated in conventional manner. Unit dosage
forms contain, for example, from about 0.25 to about 50 mg of an agent according to the
invention.



pharmaceutical, e.g. in the treatnent of glaucoma and nyopia. The present

i nvention furthernore provides a pharnaceutical conposition conprising an
agent of wbe3joosaesiti on in association with at | east one pkrarmeorutspcal |y
acceptable diluent or carrier. Such conpositions may be fornulated in
conventional manner. Unit dosage fornsgcontain, for exanple, from about
0.25 to about 50 ng of an agent according to the invention. WO 03/006458
PCT/ EPO2/ 07594 -5 Agents according to the invention may be adm nistered by
any conventional route, for exanple parenterally e.g. in form of

i nj ect alfgenioRGeOrdinG: taothe dananiing mayde agmisistased by any convendippal |r9ut6rf;9r| y, e.g.
in the f IO e i ed

topi cal 15205 paRieEl 5, RS GRse MBS RS 07 cben bR, FR1BEM. %001 1o
0.5 % gneferablporaiisfeag.dbitiye iqnmmmhlets.om;amsule}s 1 % opht hal mol ogi cal
solutions. The ophthal mc vehicle is such that the conpound is naintained
in contact with the ocular surface for a sufficient tine period to allow

t he conyderegréfergbdy)dheyadre apbhecd:mpmaﬂy tcathel eye it abaal0.008gitors%pprefdrablgyre. The
phar mace t| I a table o o hi Re e, an Qi tmsnt,
Deget abiapouf Blob (657 A2 R BierelaPlvip 8o 61 1 pBeinipdiel: ne

f or egoi nglutiohe. present invention also provides an agent of the invention

for use as a pharnaceutical in the treatnment of glaucona and nyopi a.
Mor eover the present invention provides the use of an agent of the

i nvent i Orhe dghthdiR vemiile! IsaficH tigatAhe BomBsUrkBIERinthiRed imheoritagtaditieRe oelilar
gl aucoma and nyopia. In still a further aspect the present invention

pr ovi dessuéfaﬁ%fo@cFLFfdﬁ'e'itH@’q perigdiaplloythe gwra%mﬁomaewsﬁh@cwneal afhj ect in
need of isldethl IefidHaBibhe eydli Ch conpri ses

The pharmaceutically acceptable ophthalmic vehicle may be e.g. an ointment, vegetable oil,
or an encapsulating material.

In accordance with the foregoing, the present invention also provides an agent of the

invention for use as a pharmaceutical in the treatment of glaucoma and myopia.

Moreover the present invention provides the use of an agent of the invention, for the

manufacture of a medicament for the treatment of glaucoma and myopia.

In still a further aspect the present invention provides a method for the treatment of
glaucoma and myopia in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of an agent of the
invention.

The present invention relates also to any compound disclosed in the working examples. It
further relates to any independent and/or dependant claims disclosed infra.

The following examples illustrate the invention. The temperatures are given in degrees
Celsius and are uncorrected.



adm nistering to such subject a therapeutically effective anount of an
agent of the invention. The present invention relates also to any conpound
di scl osedwpm3b@sswor ki ng exanples. It  further rel ates toPamEPINGBpeEndent
and/ or dependant clains disclosed infra. The follow ng exanples illustrate
the invention. The tenperatures are givgn i n degrees Celsius and are
uncorrected. WO 03/ 006458 PCT/ EP02/ 07594 -6- Exanple 1

13R 4aR, 10aR1- 1- et hyl - 313-4 4-net hyl -1, 3- pyri m di n- 2yl

4hi omet hyl - 6- hydr oxy- 1, 2, 3, 4, 4aa, 5, 10, 10al 3- oct ahydr obenzo[ gl gui nol i ne a)
13R 4aR, 1 CaRl- 1- et hyl - 3( 3- hydr oxynet hyl - 6- net hoxy-1, 2, 3, 4, 4aa, 5, 10,

10al -o h qéqbenzo[glguinoline To a solution of 5.78g (20 MV

[ 3R, 4aR, met hyl - 3( 3- net hoxycar bonyl - 6-

et hOXy'fiﬂgla?i.fbﬂal-&WM@thﬂ%hﬁr&@- n

toluene, a solution of 1 DBA %1n toluene, 42 m\V) 1s added in
drops u a4am5.18110aBrogtabydrebenzolglquineline, one hour. Then 10 ml NaCH (30
% are added in drops'to the ice cooled reaction mxture. The precipitated

crystals are filtered off, washed with water and toluene and dried. The
resul ti m) ti[BRelaBbtaRiIFEmetisy/I-aBmydroxphethyBS-njelfGOH .2 3R Ea0d,10,0. 425 in

ethanol ). b), 13R 43R 1 o
QaRL1- 1- et hyi0abostahydighenzolalquinolige it hoxy- 1, 2, 3, 4, 4aa, 5, 10,

L0a12- octahyrly @Ra0%6H of S7bgeed Ry 18R Ahe(baR TohRpLAnRRRIJ G Bb e ar e

added in drops to a solution of t he conpound “obt ai ned
under a) i n méeboxy-123,4dand, H,10afbactakydrebertzatgiquintline in d0Panldeluere,ias kept

bel ow 45 by s'o?u?ioﬁ%?lﬁr}ﬁ'sﬁ,& ‘?fo ‘%tih rtcglhgrge,f4 rmla) .%%%’d%d "f‘r'% drro?)grﬂ]nder argon at
room temperature within one hour. Then 10 ml NaOH (30 %) are added in drops to

the ice cooled reaction mixture. The precipitated crystals are filtered off, washed with
water and toluene and dried. The resulting title compound has a m.p. of 148°; [a]*°p =
-120° (¢ = 0.425 in ethanol).

b) [3R,4aR,10aR]-1-methyl-3B-mesyloxymethyl-6-methoxy-1,2,3,4,4a0.,5,10,

10aB-octahydrobenzol[glquinoline

12 ml (1563 mM) methanesulfochloride are added in drops to a solution of 20 g (76.5
mM) of the compound obtained under a) in 150 ml pyridine at room temperature. The
temperature is kept below 45° by ice cooling. After stirring for 2 hours at room
temperature, the solution is adjusted to pH 7-8 with saturated KHCO; solution at 0°
and extracted with ethylacetate. After drying over Na,SO,, filtering and concentrating
by evaporation, the title compound is obtained as beige crystals and directly used for
the next step.

c) [3R.4aR,10aR]-1-methyl-38-4 4-methyl-1,3-pyrimidin-2y! {thiomethyl-6-methoxy-
1,2,3.4,4a0.5,10,10aB-octahydrobenzo[glquinoline
A solution of 6 g (17.7 mM) of the compound obtained under b) and 3.4 g (27 mM) 2-
mercapto-4-methyl-1,3-pyrimidin in 60 ml dimethylformamide is mixed with 6 mi 2N

NaOH and stirred at 65° for 18 hours. The so obtained suspension is concentrated by
evaporation. The crude product crystallises. The suspension is cooled to 5-10°,
washed with ethylacetate and dried. Chromatography on silicagel with ethylacetate
containing 10 % ethanol and 0.01 % NHzyields the title compound as beige crystals.



tenperature, the solution is adjusted to pH 7-8 with saturated KHCO3
solution at 0 and extracted with ethylacetate. After drying over Na2SO4,
filteringwandioegscentrating by evaporation, the title comp@mEPd2/09pbt ai ned
as beige crystals and directly used for the next step. c) [3R 4aR 1

GaRl- 1- et hyl - 31 3-- 4-nethyl -1, 3-pyri n4in-2yl ~thionethyl-6-nethox -- 1
2,3,4, 4aa, 5, 10, 10aD- oct ahydr obenzo[ gl qui noline A solution of 6 g (17.7 mV
of the compound obtai ned under b) and 3.4 g (27 m\) 2-

mercapt o-4-nethyl-1,3-pyrimdin in 60 mM dinmethylformamde is mxed with 6
m 2N NaOH and stirred at 65 for 18 hours. The so obtained suspension is

concentr gt eqs%&%%f@eﬂﬂﬂeg 8. G&hde E)vn fﬂn 5 ¥§ﬁ<ﬁ'}1éth§l%§hvd¥gﬁl

suspenSI ) wastied Wi etnyrdacetate anud drl ed.

Chr omat ogr aphg,3 @4&,5110@5—m&ﬂd@bwiﬂgﬂw cont aining 10 % et hanol and
0.01 % NH3 yields the jitle und, as bei tas VWO 03/ 006458

PCT/ EP02/ 075548 SSlgtigf) o é RS (k! LAY hg rpdiiptAbialgéd under ) i 250'm

4-met hyl - 1, Sn@myueﬁb&nléh@hmﬁlmfamh%roﬁndwﬁrMWmemgPen%cmoﬁ@@) e ERwly

QaB- oct ahydr obenzol ci |l guinoline To a solution of 4 mV) of the
product obt A94ed yARPS & tempemdIraot -405¢ THA HFPERFIBR isd%'”eﬂéorn? heurs 56 oo

tribrom de (tém%fd?u@eﬁ&)‘t@iﬁ@@mtﬁ?'NI-Q%}\d%B(ﬁa&b@WltMarﬂ&ﬂﬁ@of MsErPPs at a
tenperature of . The suspension is stirred for 2 hours at room

t enperature, mﬁ@M‘FﬂQW'Q@P and HOAmBisaprgpanalr Alteratying pherd\lazﬁ@dpl@nag ando m
met hyl enechl 'cgﬁtraﬁf&ﬂ Iagi)ra%lﬁﬁ’ RhE Bﬁé‘%mp@t‘ﬁoer{]rgﬁél}fét%g TRY %Brr%ﬁ%g

filtering an concentrat y evaporation
crystalli se&yﬂ%lm@emmmm@m h;edmoh(htbam@é ‘cdb}rmgmvlapszaetlommm 254°;
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-8- CLAIMS: 1. A conpound of formula | *1R, B XA H,. NCH3 H H wherein
A and B are each Hor formtogether an additional bond, Xis CH2 or CO Y
is 0, S, WBd3ood=s being H or (Cl.4)al kyl 1, CH2 or O CH2, pamtkPoR175p6 H or
(Cl.4)alkyl in free base or acid addition salt form 2. A process for the
preparation of a conpound of formula | gs defined in claiml, or a salt

t hereof, which includes the step of converting, in a conpound of formula Il
N\ RL YNi BXAIT H NCH

CLAIMS:

1. A compound of formula |

wherein

A and B are each H or form together an additional bond,

X isCHzor CO,

Y is0,S, NR; [R;being H or (Cy.5)alkyl1, CH; or O-CH,, and
R; is H or (Ci.4)alkyl |

in free base or acid addition salt form.

2. A process for the preparation of a compound of formula | as defined in claim 1, or a
salt thereof, which includes the step of converting, in a compound of formula Il

')If N
B_ X
A II
H,
S _N-CH,
H



H R30 WD 03/ 006458 PCT/ EP02/ 07594 -9 wherein A, B, X, Y and Rl are as
defined in claiml and R3 is (Cl_4)alkyl, the al koxy group into a hydroxy
group andwpasov@ss ng t he t hus obt ai ned conpound of fornul Cii/EPa2/0fs5p£e base
or acid addition salt form 3. A conpound of claiml in free base or
pharmaceutically acceptable acid additign salt form for use as a

phar maceutical. 4. A conpound of claim1'in free base or pharnmaceutically
acceptable acid addition salt form for use in the treatnent of glaucona
and nyopia. 5. A pharnmaceutical conposition conprising a conpound of claim
1 in free base or pharmaceutically acceptable acid addition salt form in

association with h ceuti cal rriier or diluent., 6. The use of a
conmpound of eé?'ﬁ?“l ﬁoﬁé M%éﬁg‘a%r@ a@ré:egiﬁﬁ? el f@@#ﬁ? 'Sa@dé)ﬁ{-[‘é(g e %E‘?’ﬁ'

addi tion salgrofipintd a@w?d@x? BeSupERILieCOAring Gie thae obtAdd@npdund @F fara@inRl iand
nyopia. 7. The use of a conpound of claim1 in free base or

phar maceut i dE89 Basey @sidasdditionsal fati ti on salt form for the manufacture of
a nedi canent for the treatnment of glaucoma and nyopia. 8. A nethod for the
treatnent of gl aucona and opia in a subject in need of such treatnent,
whi ch cohpr i%é@mﬁwﬁ%ﬁ)@%’@ﬁ%@ fres Ragerprphipireageuticaliy acegrdaklp @sid apditoneati ve

anount of a fSF?mei-’Gé’e 84 a phainBckutichlf ree base or pharmaceutically acceptable
acid addition salt form

4. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, for use in the treatment of glaucoma and myopia.

5. A pharmaceutical composition comprising a compound of claim 1 in free base or
pharmaceutically acceptable acid addition salt form, in association with a

pharmaceutical carrier or diluent.

6.  The use of a compound of claim 1 in free base or pharmaceutically acceptable acid

addition salt form, as a pharmaceutical for the treatment of glaucoma and myopia.

7.  The use of a compound of claim 1 in free base or pharmaceutically acceptable acid
addition salt form, for the manufacture of a medicament for the treatment of glaucoma
and myopia.

8. A method for the treatment of glaucoma and myopia in a subject in need of such
treatment, which comprises administering to such subject a therapeutically effective
amount of a compound of claim 1 in free base or pharmaceutically acceptable acid
addition salt form.



