2 4 AUG 2006 -1 Quinoline Derivatives The present invention relates to
novel benzo [g] quinoline derivatives, their preparation, their use Aays 2006
pharmaceutical s and pharmaceutical conpositions containing them The present
present invention pertains to a conmpound sel ected fromthe group consisting
of conmpound of formulala, R AQ HNCH3 la HOH Werein A and Q are
each H or formtogether an additional-bond, and wherein the asymetric
center in position 3 nay be racemic, or in formof an optically active form
and wherein Ris of fornmula b or-Ilc, S N NRL Ic and wherein Rl is
al kyl, awndiheddpageer acid addition salt form In a preferred aspect A and
Qare eéach H. ITn a further preferred aspect A and Q form together an .
addi ti onal bond. The substituent CH2-R in position 3 of forrmula .la is
referably in configuration 3R -provided ,A an re ch H Rl is, .
P of or SHeprashrE Rentan SIS toytovalbAY § auioIne detbalives JRSprharaton dbsi g y.

as used;sd o4 phekmadicals and pharmaceutical compositions containing them.

The present present invention pertains to a compound selected from the group consisting of
compound of formula la, '

Ia

Wherein A and Q are each H or form together an additional bond, and wherein the
asymmetric center in position 3 may be racemic, or in form of an optically active form,

and wherein R is of formula Ib or Ig,

S N
) NTN\'R1 b \“/ | = Ic

and wherein R1 is alkyl, in free base or acid addition salt form.

In a preferred aspect A and Q are each H. In a further preferred aspect A and Q form
together an additional bond. ' '

The substituent CH2-R in position 3 of form-u‘!q’_:_l:ja is preferably in configuration 3R, provided
A and Q are each H. o

R1 is preferably selected from alkyl having from 1 to 4 carbon atoms. Accordingly, as used



-2 herein, alkyl is especially Cl-C4-alkyl, e.g. n-butyl, sec-butyl,
tert-butyl, n-propyl, isopropyl, or especially nethyl or also et hyI2 4 AUE BI6
nore preferred aspect Rl is Cl-alkyl e.g. nethyl. More particularly the
present invention pertains to a conpound selected fromthe group consisting
of conpound of fornmula | and conpound of formula 11, NN.CH | 3 14- H N CH3
HNCH3 HOHHHII wherein the CH2--2t nmi dazol substituent in forrmula I
presents the configuration 3R, in free base or acid addition salt form An
even nore preferred aspect of the present invention is a conpound of formula
| as %PéimWE%BCI f@, b-EﬂkWe@’ Aoy efclby gﬂ‘ tBABRRY HprRbylf BBﬁPéBﬁ & as
defined above. tion salts may be pro uced fromthe free bases in
known @éﬁ?@?"yrﬁﬁhw\ﬂr@@%hﬁa Suitable acid addition salts for use in
accord j de for exanple the

hydrocilhﬁlg(rﬁlﬁI bp@lthggggng&? 'é@;(%%l&a]@eﬁgy | and I'l and their
physi ol ogi cally acceptable acid addition salts, referred to hereinafter as

conpouRgise fartfc[]%rlg ;tBFeme m\FePﬁan‘Pg% ﬁét&ﬁ? Smp &I?fa‘ir ﬁl[cﬂ%rﬁ@‘u g.roa e”'es in
ani nal tes S an her efore us as ar maceutlca ri The
corrpoum@ssnatingcﬁe:omp@yeﬂpf forweiatliang c@mppbm of fguroulabl, e phar macol ogi cal

properties vis-- vis the closest prior art, e.g. EP 912'553. 2 4 AUG 2006
~d
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wherein the CH2-S-imidazol substituent in formuta | presents the configuration 3R, in free
base or acid addition salt form.

An even more preferred aspect of the present invention is a compound of formula | as
J defined above. Also highly preferred is a compound of formula 1l as defined above.

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 compounds of formula la, | and 1l and their physiologically acceptable acid addition
salts, referred to hereinafter as compounds of the invention, exhibit valuable

pharmacological properties in animal tests and are therefore useful as pharmaceuticals.

Prior art:
The compounds of the present invention exhibit favorable pharmacological properties vis-a-
vis the closest prior art, e.g. EP 912'553.



-3 Detail ed description of the present invention: In particular, the
conpounds according to the invention produce a decrease on the i ntragdq@utais
pressure (1OP) in rabbits, at concentrations of 10 to 100 M Mal e rabbits of
ca. 2.5 kg are fixed in cages leaving their heads free. The solutions with
the conpound to be tested are applie to the right eye and the placebo
solutions to the left eye (2 drops edt I.e. ca. 40pl). The eyes are
firstly anaesthetized with a solution cont ai ni ng Novesine (0.4 /C) and
Fl uorescein (0.05 % and the ocular pressure is determ ned at various
intervals after admnistration (10, 20, 30, 60, 90, 120, 180 and 240

] ' _Lononmeter according to Coldberg is used.
Sur pri g BYY to the invention exhibit a strong
| OP- | owg balgiﬂulaeftﬁéhﬁmyourﬂa aeminbeﬂtrlmé inleitiah Ipi'odwce aadutrenseanghdur at | oln of
action, and are therefore articular use treat ment gl aucoma
and nydpragculphpressvrgIQR)dn f%@bﬁécﬁt gopeentgatipas ?P qtﬁ tOt aMﬂlﬁﬁgE%Foglcaucona
For the ARoYR mRAlK eﬁfé |émh§mteir%ad§ free. 2Ny SumitioRs amd Qﬁ@@@nﬁbddd t9fbecour se
vary depending upon, for exanmp he conpound en&h host, the node

of adnitested pegt ﬁmﬂeﬁﬁmthﬁl’f@ht %ﬂ/@?q thp Pdﬁcebﬁ éo@B?ftﬁ it VRd2rens gh: Movever
in genenahg,p %b%fy@gaﬁsr ﬁ’rsﬂ;ﬁ%ﬁe&&e‘tlﬂedﬂﬂﬂﬁ'@s&utl&i éoﬂtﬂiﬂln‘gq‘ﬁcﬂa@sh@ éba Bphri ned at

a daily dosage of "from about 0.1 to about 10 ng/ kg ani mal wel ght. In
Iar ger Fiworasdedn (OrQﬁ°/cenadr§19eoouﬁmﬁessusmls|demrmwe$cataamtys latew@a & in the
range f t 0 ) f 00 ng of
t he corf%dgrfjmrl{g{?&co g'nélbéﬁte 1y gﬁmq)%@gltag%g ﬁbqﬁh S)gg»}ﬁ%rebg ﬁ?’%’é 0"-}| mes a day
or in skumﬁraetaedcqoedileguceGbldbang is hed.conpounds of t he |nvent|on may be
administered in free formor in pharnmaceutically acceptable salt form Such
salt$s may be prepared in conventional manner and exhibit the same order of
acti vi tSurpdsindly, the eempmrrnisma:dsrdmgaomnel|nnght§ontdxb:bnra@emg |ORviewtiign provi des a

f (r)gg,? lrjrg Oa%yteg]e%%fnﬁwﬂttél%%bwoapi% }gnsg é‘urat0 ot Of B gﬁj ta'n%{a.':lre thergfore in pariltlcu!ar
useful in the treatment of glaucoma and myopia. In a preferred aspect it refers 1o the

treatment of glaucoma.

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

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

The present invention furthermore provides & pharmaceutical composition comprising a
compound of the invention in association with at least one pharmaceutically acceptable
diluent or carrier. Such compositions may be formulated in conventional manner. Unit



The present invention furthernore provides a pharmaceutical conposition
conprising a conpound of the invention in association with at |eas} @ 7006
pharmaceutically acceptable diluent or carrier. Such conpositions may be
formul ated in conventional manner. Unit 2 4 AUG 2006 -4 dosage forns
contain, for exanple, fromabout 0.25 to about 50 ng of a conpound
according to the invention. Conpounds-#4eccording to the invention may be
adm ni stered by any conventional route, for exanple parenterally e.g. in
formof injectable solutions or suspensions, or enterally, preferably

orally, i 0 : , they are
app i ocFag ohitp coftainy[oF RombfE Wbiriacl 53830 5y S ob R RoffbBRY: o

sol ut i cresordinfie thepipvérdiom ¢ vehicle is such that the conpound is nmintained
in contact with the ocular surface for a sufficient tine period to allow

t he conpound to penetrate the corneal and internal- regions of the eye. The

phar macGermpamks weeardiagta thecinogritibh ahayi e adrhinistezedrby ahe cenvgntiemal esuté,fent

veget abl e oil r _an encapsul ati.n terjal. In accordance with the
f or egoigmRlaRAARtEEl - v ter o Inidtatl® solicnsiey BGRREAE OB i nvent i on
for usepreferdblybrallyreces i theatbrm of tabiets oeaipseies. of gl aucoma and nyopi a.
Mor eover the present invention provides the use of a conpound of the
invention, for the nmanufacture of a nedicament for the treatnent of

gl auconporile |, Sheyldie applidd tapitaliyitb e &rPiACh. 0002 6 0921 obhRthaMidiSdical _
provi des a nmethod for the treatnment of glaucoma and nmyopia in a subject in

need ofSOMHERSt r eat ment, which conprises adninistering to such subject a
therapeutically effective amount of a compound of the invention. Exanple 1:
‘ [BRTjaR. | OaRl -1 -nethyl-3R-hydroxynet hyl - 6-net hoxy-1.2, 3,4, 4aa.5, 10,

- ./ The ophthalmic vehicle is such that the compound is maintained in contact with the ocular
surface for a sufficient time period to allow the compound to penetrate the corneal and

internal regions of the eye.

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

Moreover the present invention provides the use of a compound 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 a compound of the invention.

Example 1: _
[3R.4aR,10aR]-1-methyl-3B-hydroxymethyl-6-methoxy-1.2,3.4, 4a0.5,10,
10aB-octahydrobenzolglguinoline

To a solution of 5.78g (20 mM) [3R,4aR,10aR]-1 fjmethyl-3{3-rriethoxycarbonyl-6-’methoxy-
1,2,3,4,4.aa;5,10,10aB-octahydrbbenzo[g]qui'ﬁaifhé in 100 mi toluene, a solution of 12 ml
SDBA (sodium dihydro-bis-(2-mthoxyethoxy) aluminate) (70 % in toluene, 42 mM) are added
in drops under argon at room temperature within one hour. Then 10 ml NaOH (30 %) are




10aB- oct ahvdr obenzof ol ouinoline To a solution of 5.78g (20 mV)
[ 3R, 4aR, 10af | ) - 1=net hyl - 3p- net hoxycar bonyl - 6- net hoxy- 7 4 AUG 2008
1, 2, 3, 4, 4aa, 5, 10, 10ap- oct ahydrobenzo[ g] qui noline in 100 m toluene, a
solution of 12 m  SDBA (sodi um di hydr o- bi s- (2-nt hoxyet hoxy) alum nate) (70
%in toluene, 42 mM\V) are added in drops under argon at roomtenperature
wi thin one hour. Then 10 ml NaOH (30 98- are 24AUR006 5... added in drops
to the ice cooled reaction mxture. The precipitated crystals are filtered -
off, washed with water and toluene and dried. The resulting title conpound
has a f I R 4aR 1
A 'Qdﬂe%f?l dréé@tr?égé ‘T’c]oe?cgf)xv née#ﬁgfé%nm&kox 3’ He’br@é:ﬂzd?g& l:rygél&aéfg fifterdd 'oft!
10aB- omaahe@wﬁbmte;[agﬂd@lumﬂ amfbdll%i the rassingiifle eotmpared has s onponfitdasar e
added i ro 20 g (76.5 mVM of the conpound obtai ned
under «-{ﬁ%\r‘?ﬁlgag (%n Q%ggﬁétﬂg?ﬁﬂ{ii ne at roomtenperature. The tenperature is
kept bel ow 45 by ice coollng. After stirring for 2 hours at room
terrperg:.h(urel the solution is adjusted to pH 7-8 with saturated KHCO3
sol uti 6e%P'%P and extracted with et hyl acetate. After drying over Na2SO4,
filteri[gm.4aRdoaepaanbhgkifmhebyloRradtnyid-methoxy-12 3 4i4ae. 5 fmnpound is obtai ned
as bei ge cryst aI S and d| rectly used for the next step. Exanple 3 A solution
g { : , as obtained in exanple 2, ands (8 8 MV

M 10 H’é %Lg@a"“‘@q‘"n seraingelayiaiont S5l eomes e S S R s

B concentthacetptindabigived tndar examgier 1 nalSQunh pyriding ait ronsm terperaltire hm th

et hyI a ° I v, 4 tion,
eﬁrg@lﬁér%tdr? 'i:flﬁe?i 88@%4% (bg écf) COO’ﬁtI% el(fteq stﬁ’nﬂg i) %ﬁ?ury%ﬁro‘gpn }en{-dh eh{u% mpound
of f r rtbhe GOIU’[IOTBIS abjusteddd pHRBoYithi @turhted lﬂi@@ﬁdllytlam@" fand extactebwith st ep
ethylacetate. After drying over Na,SOs, filtering and concentrating by evaporation, the title

compound is obtained as beige crystals and directly used for the next step.

Example 3

A solution of 2 g (5.9 mmol) of the mesylate, as obtained in example 2, and1 g (8.8 mM) 1-
methyl-2-mercapto-imidazole in 30 mi dimethlyformamide are mixed with 2 ml 10 N NaOH
and stirred at 60°C for 3 hours. The resulting suspension is concentrated by evaporation
under vacuum and is then extracted with ethylacetate / isopropanol (9:1). After drying over
Na2 S04, filtration, and removing of the solvent under vacuum, the methyl ether of the
compound of formula | is obtained, which is then directly used for the next step. |

Example 4 => compound of formula I

To a solution of 1.76 g (5 mmol) of the compound obtained in example 1 in 10 ml
methylenechloride, 25 ml boron tribromide (1 molar in methylenechloride) are slowly added
in drops at a temperature of — 50°C. The suspension is stirred for 3 hours at room
tempefature, neutralized with aqueous ammonia and extracted with ethylacetate / -
isopropanol (9:1). The extract is dried over sodium sulfate, filtered and the solvent removed
under vacuum. An excess amount of hydrochloric acid in methanol is added, until pH=1 is
reached. The solvent is then gradually removed until crystallization occurs. The '
hydrochloride is re-crystallized from methanol / ethanol (1:1), m.p. 272-274°C. 0p*’= -38°
(c_O 375 in ethanol / water). C19H25N308 2 HCI) MW = 416.4.

Example 5:



Exanpl e 4 => conpound of formula I: To a solution of 1.76 g (5 mol) of the
conpound obtained in exanple 1 in 10 ml  nethyl enechloride, 25 ml bgrogys 2006
tribromde (1 nolar in nethylenechloride) are slowy added in drops at a
tenperature of - 50C. The suspension is stirred for 3 hours at room
tenperature, neutralized with aqueous anmoni a and extracted with

ethyl acetate / isopropanol (9:1). Thefextract is dried over sodiumsulfate,
filtered and the solvent renpbved under vacuum An excess anmount of
hydrochloric acid in methanol is added, until pH=1 is reached. The solvent

i's thentga sgilifidn of 4 gmw%wksfl 1,2 453%%511@@:0@@@ méthex JW‘détﬁ Jrg-or i de

IS re- crystal lized Trom e et hanol 272-27 ap20= -38
(c=0. 37wd FW@@HE(hB‘Pn%O[QJBWB‘P')"e @@ﬂ?@ﬁ@b@o( éo\ﬁ@i?)i"?'whe"&l"@sﬁ B9 e 50 2 4

AUG 20Q8jyené, 119 rrf'l‘&ﬁ?oé PHMHHIO‘H{/IcﬂIoﬁdé dre- s‘i’ovﬂ?’hd@éd dropW|se at a temperature of 0°C.
1,2,4aS-trans-5 exag r o- 6- met hoxy- 1- met 3-

hydr oxyFhst $uspensionis[sgTrad forold haurs @fereometgmﬁewurﬁoﬁ,@mﬁswgg ghloide Chem Abstr.)
in 40
In &ys{j’{%!ﬁiéé%@@ntea?mggﬁéﬂé p(foy 6@ Mﬂﬁ&%@&%imtﬁ‘i&@&é"ﬂ% Sbautys &

dr opwi e suspension 1s stirred for 12 gours at
room tam@dnrathgrrr@xtatap resulting chloride crystallizes spontaneously. After
filtration and washing with toluene, the product is directfly wused in the
next step. Exanple 6: To a solution of 4 g {17.6 n\M of the chloride as

obt ai ndckample®anple 5 in 100 M dichl oronmet hane, 50.5 m 1 nol ar boron

tribro pension is

S0 11 oatq B eoius 64 BXPFB Gt Enidtiay s oBEBH 1T biarEs i PR RECE "o na

extr ac t dichioviotrietheniey 6@ 8anlal molar bemprtntpmmﬂe icdlichjorovhbthane dre/sloglyadeed a2 S04,

filt concentrat,ion va oratlo the corre

b hyedr ol Cadfie sTEROERNIT PTERBY 2 BRBE Mt Sampatfif eEERRRH NGRS ot ep.
and extracted with gthylacetate { isopropanol (9:1). After drying over Na2S04, filtering and
concentration by evaporation, the corresponding 6-hydroxy-benzo[g]quinoline derivative is

directly used in the next step.

Example 7 => (Compound of formula i)

A solution of 930 mg (3.5 mM) of the 6-hydroxy-benzo[g]quinocline derivative of example 6

and 705 mg (4.2 mM} thiazolo[4,5-b]pyridine-2-thiol in 30 ml dimethylformamide is mixed

with 10N NaOH and stirred at room temperature for 1 hour. The resulting suspension is
concentrated by evaporation under vacuum and is then extracted with ethylacetate /
isopropanol (9:1). After drying over Na2 S04, filtration, and removing of the solvent under
vacuum, the resulting residue is chromatographed over silica using dichioromethane /

) ethylacetate / methanol in a ratio of 40:55:5. The purified material is then converted into the
hydrochloride by adding HCl in ethanol and subsequent evaporation. Re-crystallization from
methanol/ethanol furnished the compound of formutla il as hydrochloride, with a m.p. of
240°C (decomp.), o> = - 101° (c=0.405 in ethanol / water). Cz1HzNsOS, (HCI), MW =
432.01,



Example 7 => (Conpound of formula Il) A solution of 930 ng (3.5 MM of the
6- hydr oxy-benzo[ g] qui nol i ne derivative of exanple 6 and 705 ng (4. ZZHNWGZMB
t hi azol o[ 4, 5-b] pyridine-2-thiol in 30 nm.7di nethyl formam de is mxed wth

ON NaOH and stirred at roomtenperature for 1 hour. The resulting suspen5|on
is concentrated by evaporation under vacuum and is then extracted with
ethylacetate / isopropanol (9:1). After drying over Na2 S04, filtration,
and renovi ng of the solvent under vacuum the resulting residue is

chr omat og 2R over silica using dichloronmethane | ethylacetate / nethanol
inaratioo 0:55:5. The purified material is then converted into the
hydrochl ori de by adding HCl in ethanol and subsequent evaporation.
Re-crystallizati noI/ethanoI furni shed the conmpound of formula -
Il as hydLoc ﬁ@gyniﬁ$ﬁw%§ﬁ$xi 240C (deconp.), ap20= -101 (c=0.405 in
et hanol / mater) C21H21N30S2 (HCI) MV = 432.01. 2 4 AUG 2006 _7_ CLAI Ms:
1, A compound of fornmula la, R QH, NCH HOH | wherein A and 0 are each
H or formtogether an additional ﬁd and wherein the asymmetric center In
position 3 may be racemi c, or @n ornlof an optlcally active form and
wherein Ris of formula Ib, Ny-. b 1S

o N—CH 1&

H

HO

wherein A and Q are each H or form together an additional bond, and wherein the
asymmmetric center in position 3 may be racemic, or in form of an optically active form,
and wherein R Is of formula b,

=

NYN“‘R; b

/S

and wherein R1 is alkyl having from 1 to 4 carbon atoms, in free base or acid addition
salt form.

2. Compound according to claim 1, wherein said compound is according to formula 1,

~

: N\\]/N“CHa



and wherein R1 is alkyl having from1 to 4 carbon atons, in free base or
acid addition salt form 2. Conpound according to claim1, wherein?3aiih 2006

conpound is according to formula i, Nxg.~NCH3 S NCOL HOH2 4 AUG 2006
-8 wherein the CH2-S-im dazol substituent in forrmula | presents the
configuration 3R as indicated in above fornula I, in free base or acid

addition salt form 3. A pharnaceutically acceptable conposition conprising
as an active ingredient at |east a conpound as disclosed in claiml, in

free base or har ept ab e A ddi t,i and at

| east a phar %@fﬂ E%dyg @é{ﬁ ]Pgt‘éﬁ"\t fm'g? !f?r@ﬁ?'&tﬁg egpnfﬂura?o%R

phar maceut i cidicptetids eptvatfosnel@fposi tion of claim 3, wherein the active

i ngredient is 50 ng. 5. A pharnmaceutically acceptable

conposi tion BT %ﬁ%sﬁl% ac\ﬁﬁ@f’@??ﬁ?‘ﬁ@"&cti ve ingredient is in an ampunt of

0.002 to 0.02% by weight / volune. 6. A corrpound of any of claim1l1l - 5 in
free base or aC|d addition salt fcrmfor use as, phar naceutical i.n the

t r eat ment of AQRQUERRRYICATY apcrpiable cwpwnﬁ@%ﬁma aégmmfngfed%atd?a% aim1

- 5in free Q%ﬁﬁnﬁ@un@ﬁs ats@éiéadtm @lé:rﬁ al fn ffeR'ilse 'of‘phérh%c&?tméﬁ AaécapRibriacH
medi canment for the treatnent of lg aucoma and. myopi a
addition salt form, and at leasta pharmaceutically acceptable diluent or vehicle.

4. Apharmacsutically acceptable composition of claim 3, wherein the zctive ingredient is
in an amount of 0.5 — 50 mg.

5. A pharmaceutically acceptable composition of claim 3, wherein the zctive ingredient is
in an amount of 0.002 to 0.02% by weight / volume. ‘

6. A compound of any of claim 1 - 5 in free base or acid addition salt ferm for use as a-
pharmaceufical in the freatment of glaucoma and myopia.

7. The use of a compound of any of claim 1 - 5 in free base or acld addition salt form, in
the manufacture of a medicament for the treatment of glaucorna and myopia.



