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(54) Tille: NOVEL QUINUCLIDINE DERIVATIVES AND MEDICINAL COMPOSITIONS CONTAINJNG THE SAME 

R1 

R20-(CH2),-A- (CH2).-g 
R9 R8 

R10~ 

R3 x-

( 1 ) 

O B 

l (1) 

(a) 

(57) Abstract: A compound according to 
formula (I) wherein z© is a phenyl ring, a c. 
to C9 heteroaromatic compound containing 
one or more heteroatoms, or a naphthalenyl, 
5,6,7 ,8-tetrahydronaphthalenyl or biphenyl 
group; R1, R1 and R3 each independently 
represent a hydrogen or halogen atom, or 
a hydroxy group, or a phenyl, -OR4 , -SR", 
-NR4R', -NHCOR", -CONR4R', -CN, -N02, 
-COOR4 or -CF3 group, or a straight or 
branched lower alkyl group which may 
optionally be substituted, for example, with 
a hydroxy or alcoxy group, wherein R4 and 

R11 R11 R11 R' each independently represent a hydrogen 

(b) ~"''¡¡ _o (e) or together forman alicyclic ring; or Rl and -S 

R11 5 ~ p atom, straight or branched lower alkyl group, 

~ (C) (d) - R1 together form an aromatic, alicyclic or 
Q0 heterocyclic ring; n is an integer from O to 
~ 4; A represents a -CHr. -CH=CR6, -CR6=CH-, -CR6R7-, -CO-, -0-, -S-, -S(O)-, S02 or NR6- group, wherein R6 and R7 each 
; independently represent a hydrogen atom, straight or branched lower alkyl group, or R6 and R7 together form an alicyclic ring; = m is an integer from O to 8; provided that when m = O, A is not -CHz-; p is an integer from 1 to 2 and the substitution in the 
._ azoniabicyclic ring may be in the 2,3 or 4 position including all possible configurations of the asymrnetric carbons; B represents a S group of formula (i) or (ii), wherein R10 represents a hydrogen atom, a hydroxy or methyl group; and R8 and R9 each independently 

represents formulae (a), (b), (e), (d) and wherein R11 represents a hydrogen or halogen atom, ora straight or branched lower alkyl O group and Q represents a single bond, -CHz-, -CHrCH1, -0-, -0-CHz-, -S-, -S-CH2- or -CH=CH-, and when (i) or (ii) contain a 
:;¡;.... chiral centre they may represent either configuration; X represents a pharmaceutically acceptable anion of a mono or polyvalent 
~ acid, which shows high affmity for muscarinic M3 receptors (Hm3). 
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NOVEL QUINUCLIDINE DERIVATIVES ANO MEDICINAL COMPOSITIONS 

CONTAINING THE SAME 

This invention relates to new therapeutically useful quinuclidine 

derivatives, to sorne processes for their preparation and to 

pharmaceutical compositions containing them. 

The novel structures according to the invention are 

antimuscarinic agents wi th a potent and long lasting effect. In 

particular, these compounds show high affini ty for muscarinic M3 

receptors(Hm3) . 

In accordance wi th their nature as M, antagonists, the new 

compounds are suitable for treating the following diseases: respiratory 

disorders such as chronic obstructive pulmonary disease(COPD), chronic 

bronchitis, bronchial hyperreactivity, asthma and rhinitis; urological 

disorders such as urinary incontinence, pollakinuria in neuripenia 

pollakinuria, neurogenic or unstable bladder, cystospasm and chronic 

cysti tis; and gastrointestinal di sorders such as irritable bowel 

syndrome, spastic colitis, diverticulitis and peptic ulceration. 

The cornpounds clairned are also useful for the treatrnent of the 

20 respiratory diseases detailed above in association with ~ 2 agonists, 

25 

30 

35 

steroids, antiallergic drugs or phosphodiesterase IV inhibitors. 

Compounds of the present invention rnay also be expected to have 

anti-tussive properties. 

Depending on their nature the new cornpounds rnay be suitable for 

treating vagally induced sinus bradycardia. 

Cornpounds with related structures have been described as anti-

spasmodics and anti-cholinergic agents in several patents. 

For example, in patent FR 2012964 are described quinuclidinol 

derivatives of the formula 
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~ R~~ R11 R1~0 R11 

N~~~~ 

R4 
0~ J_RS 
Ir ks o 

(11) 

(1) 

(57) Abstract: A compound of 
formula (1), wherein B is a phenyl 
ring, a 5 to 1 O membered heteroaro-
matic group containing one or more 
heteroatoms, or a naphthalenyl, 
5, 6, 7, 8- tetrahydronaphthalenyl, 
benzo[ 1.3]dioxolyl, or biphenyl 
group; R1, R2 and R3 each 
independently represen! a hydrogen 
or halogen atom. or a hydroxy 
group, a phenyl group, -OR7, -SR7, 

-NR7R8, -NHCOR7• -CONR7R8• 

-CN, -N02, -COOR7 or CF3 group, 
or a strait or branched, substituted 
or unsubstituted lower alkyl 
group, wherein R7 and R8 each r0 independently representa hydrogen 

., ~ (lll) atom. a straight or branched Iower 
R11 alkyl group, or together form an 

~ alicyclic ring; or R' and R2 together form an aromatic or alicyclic ring ora heterocyclic group. n is an integer from Oto 4; A 
\O represents a group selected from -CHr . -CH=CR9-, -CR9=CH-, -CR9R 10-, -CO-, -0-. -S-, -S(O)-, -S(Oh- and NR9, wherein R9 and 
l/) R 10 each independently represen! a hydrogen atom, a straight or branched lower alkyl group. or together form an alicyclic ring; m 
~ is an integer from O to 8, provided that when m=O, A is not -CH2-; p is an integer from 1 to 2 and the substitution in the azonia 
~ bicyclic ring m ay be in the 2, 3 or 4 position including all possible configurations of the asymmetric carbons; R4 represents a group 
._ of structure: (Formulae U) wherein R 11 represents a hydrogen or halogen atom, a hydroxy group, an alkoxy group, a nitro group, a 
~ cyano group. -C02R 12 or -NR 12R13, wherein R 12 and R13 are identical or different and are selected from hydrogen and straight or 

branched lower alkyl groups, ora straight or branched, substituted or unsubstituted lower alkyl group; R5 represents an alkyl group O of 1 to 7 carbon atoros, an alkenyl group containing 2 to 7 carbon atoms, or a group of formula (In) wherein q= 1 or 2 and R 11 

> iss a defined above; R6 represe.nts a hydrogen atom, a hydro~y group, a methyl group or a -CH20H group ; and x-represents a 
~ pharmaceutlcally acceptable aman of a mono or polyvalent ac1d. -
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in which R is H, OH or an alkyl group having 1 to 4 carbon atoms; R1 is 

a phenyl or thienyl group; and R2 is a cyclohexyl, cyclopentyl or 

thienyl group, or, when R is H, R1 and R2 together with the carbon atoro 

to which they are attached, form a tricyclic group of the formula: 

5 in which X is -0-, -S- or -CH2-, or an acid addition or quaternary 

ammonium salt thereof. 

10 

15 

EP- 418716 describes thienyl carboxylate esters of formula 

Ra 

wherein A is a group 

m and n = 1 or 2 

o 

o ' A 

Q is a -CH 2 -CH2-, -CH2 -CH2 - CH2 - , -CH=CH-, 

group 

o 
~ 

Q' is a =NR or NRR' group; R1 is a thienyl, phenyl, furyl, cyclopentyl 

or cyclohexyl group, optionally substituted; R2 is H, OH, C1-C 4 alkoxy 

or C1-C 4 alkyl and Ra is H, F, Cl, CH 3 - or -NR. 

US 5,654,314 describes compounds of formula: 
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Ph~ ...,O 
Ph.-- lí 

o 

wherein R is an optionally halo- or hydroxy-substi tuted e > l alkyl 

group; R is a eH alkyl group; or R and R' together form a e4-6 alkylene 

group; x- is an anion; and R1 is H, OH, -eH20H, eH alkyl or eH alkoxy. 

The present invention provides new quinuclidine derivatives with 

potent antagonist activity at muscarinic M3 receptors which have the 

chemical structure described in formula (I): 

(I) 

wherein: 

© is a phenyl ring, a e4 to e9 heteroaromatic group containing one or 

more heteroatoms (preferably selected from nitrogen, oxygen and sulphur 

atoms), ora naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or biphenyl 

group; 

R1 , R2 and R3 each independently represent a hydrogen or halogen atom, 
,_ .... , .. -11-t. 
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Example 44 

3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-

azoniabicyclo[2.2.2] octane; bromide 

The title eompound was synthesised aecording to methods e and a. The 

5 yield of final step was 490 mg, 90%. 1H- NMR (DMSO-d6): ó l. 7 (m, 2H), 

1.95 (m, 2H), 2.1 (m, 2H), 2.3 (m, lH), 3.2 (m, lH), 3.45 (m, 6H), 4.0 

(m, 3H), 5.15 (m, lH), 6.9 (m, 3H), 7.0 (m, 2H), 7.2 (m,2H), 7.3 (t, 

2H), 7.5 (m, 3H); MS [M-Br) • : 484; mp 227°C. 

10 Example 45 

3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-o-tolyloxypropyl)-1-

azoniabicyclo[2.2.2] octane; trifluoroacetate 

e 15 

The title compound was synthesised aecording to methods e and b The 

yield of final step was 19 mg, 18%. 1H-NMR (DMSO-d6): ó 1.7- 2.0 (m, 

4H), 2.1- 2.2 (m, 5H), 2.3 (m, lH), 3.15- 3.5 (m, 7H), 3.9- 4.05 (m, 

3H), 5.05 (m, lH), 6.85 (t, lH), 6.9 (d, lH), 7.0 (m, 2H), 7.15 (m, 

4H), 7.5 (m, 3H); MS [M-CF3COO]•: 498. 

• 
Example 46 

20 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[3-(2,4,6-trimethylphenox 

25 

y)propyl]-1-azoniabicyclo[2.2.2]octane; trifluoroacetate 

The title eompound was synthesised aeeording to methods e and b. The 

yield of final step was 22 mg, 20%. 1 H- NMR ( DMSO-d6): ó 1.7(m, 2H), 

1.95 (m, 2H), 2.1 (m, 2H), 2.2 (s, 9H), 2.35 (m,lH), 3.2-3.5 (m, 

7H), 3.7 (t,2H), 3.95 (m, lH), 5.25 (m, lH), 6.8 (s, 2H), 7.0 (m, 2H), 

7. 2 (m, 2H), 7. 5 (m, 3H); MS [M-CF3 COO] +: 526. 

Example 47 

1-[3-(2-tert-Butyl-6-methylphenoxy)propyl]-3(R)-(2-hydroxy-2,2-

30 dithien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane; trifluoroacetate 

The title eompound was synthesised aecording to methods e and b. The 

yield of final step was 18 mg , 16%. 1H- NMR (DMSO-d6): ó 1.3 (s, 9H), 

2.7 (m, 2H), 2.9 (m, 2H), 2.1 (m, 2H), 2.2 (s, 3H), 2.3 (m, lH), 3.2 

- 3.5 (m, 7H), 3.8 (t, 2H), 3.95 (m, lH), 5.2 (m, lH), 6.9- 7.15 (m, 

35 7H), 7. 5 (m, 3H) ; MS [M-CF3COO] +: 554. 
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CLAIMS 

l. A compound according to formula (I) 

( I) 

whe r ein: 

© is a phenyl ring, a C4 to C9 heteroaromatic compound containing one 

or more heteroatoms ora naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl 

or biphenyl group; 

R1 , R2 and R3 each independently represent a hydrogen atoro or halogen 

10 atoro, or a hydroxy group, or a phenyl, -OR4 , -SR4 , -NR4R5 , -NHCOR4 , -

CONR4R5 , -CN, -N021 -COOR4 or -CF3 group, or a straight or branched lower 

alkyl group which may optionally be substituted, for example, with a 

hydroxy or alkoxy group, wherein R4 and R5 each independently represent 

e 15 
a hydrogen atom, straight or branched lower alkyl group or together 

form an alicyclic ring; or R1 and R2 together forro an aromatic, 

alicyclic or heterocyclic ring, 

n is an integer from O to 4; 

A represents a -CH2 -, -CH=CR6-, -CR6=CH-, -CR6R7 -, -CO-, -0-, -S-, 

-S (O ) -, S02 or -NR6 - group, wherein R6 and R7 each independently 

20 represent a hydrogen atom, straight or branched lower alkyl group or 

R6 and R7 together forro an alicyclic ring; 

m is an integer from O to 8; provided that when m= O, A is not -CH2 -; 

p is an integer from 1 to 2 and the substitution in the azoniabicyclic 

ring may be in the 2, 3 or 4 position including all possible 

25 configurations of the asymmetric carbons; 

B represents a group of formula i) or ii): 
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ii) 

wherein R10 represents a hydrogen atoro, a hydroxy or methyl group; and 

R8 and R9 each independently represent 

R11 R11 

"'~.~'~o 

wherein R11 represents a hydrogen or halogen atoro or a straight or 

10 branched lower alkyl group and Q represents a single bond, -CH2-, -CH2 -

CH2-, -0-, -0-CH2 -, -S-, -S-CH2- or -CH=CH-; and 

X represents a pharmaceutically acceptable anion of a mono or 

polyvalent acid. 

2. A compound according to claim 1, wherein any alkyl group 

15 present as R1 to R7 or R11 contains from 1 to 4 carbon atoros . 

3. A compound according to claim 1 or 2 wherein p=2. 

4. A compound according to any one of the preceding claims 

wherein © represents a phenyl, pyrrolyl, thienyl, furyl, biphenyl, 

naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl, benzo[1,3]dioxolyl, 

20 imidazolyl or benzothiazolyl group. 

5. A compound according to el airo 4, wherein © represents a 

phenyl, pyrrolyl or thienyl group. 

6. A compound according to any one of the preceding claims 

wherein R1 , R2 and R3 each independently represent a hydrogen or halogen 

25 atoro or a hydroxy, methyl, tert-butyl, -CH20H, 3-hydroxypropyl, -OMe, 

-NMe 2 , -NHCOMe, -CONH2 , -CN, -N02 , -COOMe or -CF3 group. 

7. A compound according to claim 6 wherein R1 , R2 and R3 each 

independently represent a hydrogen or halogen atoro or a hydroxy group. 
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NOVEL QUINUCLIDINE DERIVATIVES ANO MEDICINAL COMPOSITIONS 
CONTAINING THE SAME 

This invention relates to new therapeutically useful quinuclidine derivativas, to 

5 sorne processes for their preparation and to pharmaceutical compositions containing 

them. 

10 

The novel structures according to the invention are antimuscarinic agents with a 

potent and long lasting effect. In particular, these compounds show high affinity for 

muscarinic M3 receptors. This subtype of muscarinic receptor is present in glands and 

smooth muscle and mediates tlne excitatory effects of the parasympathetic system on 

glandular secretion and on the contraction of visceral smooth muscle (Chapter 6, 

Cholinergic Transmission, in H.P. Rang et al., Pharmacology, Churchill Livingstone, 

New York, 1995). 

M3 antagonists are therefore known to · be useful for treating diseases 

15 characterised by an increased parasympathetic tone, by excessive glandular secretion 

or by smooth muscle contraction (R.M. Eglen and S.S. Hegde, (1997), Drug News 

Perspect. , 1 0(8):462-469). 

Examples of this kind of diseases are respiratory disorders such as chronic 

obstructive pulmonary disease (COPO), bronchitis, bronchial hyperreactivity, asthma, 

20 cough and rhinitis; urological disorders such as urinary incontinence, pollakiuria, 

neurogenic or unstable bladder, cystospasm and chronic cystitis; gastrointestinal 

disorders such as irritable bowel syndrome, spastic colitis, diverticulitis and peptic 
ulceration; and cardiovascular disorders sucn as vagally induced sinus bradycardia 

(Chapter 7, Muscarinic Receptor Agonists and Antagonists, in Goodman and Gilman's 

25 The Pharmaco/ogica/ Basis of Therapeutics, 1 Othe edition, McGraw Hill, Ney York, 

2001 ). 

The compounds of the invention can be used alone or in association with other 

drugs commonly regarded as effective in the treatment of these diseases. For example, 

they can be administered in combination with ¡32-agonists, steroids, antiallergic drugs, 

30 phosphodiesterase IV inhibitors an/or leukotriene 04 (L TD4) antagonists for 

simultaneous, separate or sequential use in the. treatment of a respiratory disease. The 

claimed compounds are useful for the treatment of the respiratory diseases detailed 

above in association with ¡32-agonists, steroids, antiallergic drugs or phosphodiesterase 

IV inhibitors. 

35 
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CLAIMS 

1. A compound of formula (1): 

(1) 

PCT/EPOl/15168 

R4 

0~ j__R5 
1( ks· 
o 

wherein B is a phenyl ring, a 5 to 1 O membered heteroaromatic group 

containing one or more heteroatoms, or' a naphthalenyl, 5,6,7,8-

tetrahydronaphthalenyl, benzo[1,3]dioxolyl, or biphenyl group; 

R1
, R2 and R3 each independently represent a hydrogen or halogen atom, or a 

hydroxy group, a phenyl group, -OR7, -SR7, -NR7R8, -NHCOR7, -CONR7R8, -CN, 

-N02, -COOR7 or -CF3· group, or a straight or branched, substitutéd or 

unsubstituted lower alkyl group, wherein R7 and R8 each independently represent 

a hydrogen atom, a straight or .branched lower alkyl group, or together form an 

alicyclic ring; or R1 and R2 together form an aromatic or alicyclic ring or a 

15 heterocyclic group. 

n is an integer from O to 4; 
A represents a group selected from -CH2-, -CH=CR9-, -CR9=CH-, -CR9R10

-, -CO-,· 

-0-, -S-, -S(O)-, -S(Oh- and NR9
, wherein R9 and R10 each independently 

represent a hydrogen atom, a straig.ht or branched lower alkyl group, or together 

20 form an alicyclic ring; 

m is an integer from Oto 8, provided that when m=O, A is not -CH2-; 

p is an integer from 1 to 2 and the substitution in the azonia bicyclic ring may be 

in the 2, 3 or 4 position including all possible configurations of the asymmetric 

carbons; 

25 R4 represents a group of structure: 

30 
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wherein R11 represents a hydrogen or halogen atom, a hydroxy group, an alkoxy 

group, a nitro group, a cyano group, -C02R12 or -NR12R13, wherein R12 and R13 

are identical or different and are selected from hydrogen and straight or branched 

5 lower alkyl groups, or a straight or branched, substituted or unsubstituted lower 

alkyl group; 

10 

15 

20 

R5 represents an alkyl group of 1 to 7 carbon atoms, an alkenyl group 

containing 2 to 7 carbon atoms, an alkynyl group containing 2 to 7 carbon atoms, 

a cycloalkyl group of 3 to 7 carbon atoms, or a group of formula 

.ro 
R11 

wherein q = 1. or 2 and R11 is as defined above; 

R6 represents a hydrogen atom, a hydroxy group, a methyl group or a -CH20H 

group; and 

x- represents a pharmaceutically acceptable anion of a mono or polyvalent acid. 

2. A compound according to claim 1, wherein p is 2. 

3. A compound according to claim 1 .or claim 2, wherein R4 represents an 

unsubstituted phenyl, 2-thienyl, 3-thienyl, 2-furyl or 3-furyl group. 

• 4. A compound according to any one of the preceding claims, wherein R5 

represents a cyclopentyl, cyclohexyl, pentyl, allyl, vinyl, propynyl, benzyl or 

phenethyl group. 

25 5. A compound according to any one of the preceding claims, wherein the group 

-O-CO-C(R4)(R5)(R6
) represents a group selected from 2-cyclopentyl-2-hydroxy-

2-thien-2-ylacetoxy; 2,3-diphenylpropionyloxy; 2-hydroxymethyl-2,3-

diphenylpropionyloxy; 2-hydroxy-2,3-diphenylpropionyloxy; 2-hydroxy-3-phenyl-2-

thien-2-ylpropionyloxy; 2-hydroxy-2-thien-2-ylpent-4-enoyloxy; 2-hydroxy-2-thien-

30 2-ylheptanoyloxy; 2-hydroxy-2-thien-2-ylpent-3-ynoyloxy; 2-hydroxy-2-thien-2-

ylbut-3-enoyloxy; 2-cyclopentyl-2-fur-2-yl-2-hydroxyacetoxy; 2-cyclohexyl-2-

hydroxy-2-phenylacetoxy; 2-cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy; 2-

77 
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(2S)-2-Cyclehexyl-2-fur -2-yl-2-hydroxyacetic a cid (3R)-1-azabicycle[2.2.2]ect-

3-yl ester; 

(2R)-2-Cyclehexyl-2-hydrexy-2-phenylacetic acid 1-azabicycle[2.2.2]ect-4-yl 

ester 

31. A pharmaceutical cempesitien cemprising a cempeund accerding te any ene ef 

claims 1 te 20 in admixture with a pharmaceutically acceptable carrier er 

diluent. 

10 32. A cempeund accerding te any ene ef claims 1 to 20, er a pharmaceutical 

composition according to claim 31, for therapeutic Use in a method of treatment 

of the human or animal body by therapy. 

15 

20 

25 

33. Use ef a compound according to any ene of claims 1 to20, ora pharmaceutical 

cemposition according to claim 31, in the manufacture of a medicament for the 

treatment of a respiratory, urological or gastrointestinal disease er disorder. 

34. A method of treating a respiratory, urological or gastrointestinal disease or 

disorder, which method comprises administering to a human or animal patient in 

need of treatment an effective non-toxic ameunt ef a compound accerding to 

any ene of claims 1 to 20 or a pharmaceutical compositioh according te claim 

31 . 

35.. A cembinatien product comprising 

(i) a compound according te any one of claims 1 to 20; and 

(iii) another compound effective in the treament of a respiratery, urelogical 

er gastrointestinal disease er disorder 

for simultaneous, separate or sequential use. 

30 36. A cembinatien product according to claim 35 cemprising 

35 

(i) · a compound according to any one ef claims 1 te 20; and 

(iv) a ~2 agonist, steroid, antiallergic drug, phosphodiesterase IV . inhibiter 

and/er leukotriene 04 (LTD4) antagenist 

for simultaneeus, separate or sequential use in the treatment of a respiratory 

disease. 
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NEW PYRROLIDINIUM DERIVATIVES 

This invention relates to new therapeutically useful pyrrolidinium derivativas, to sorne 

processes for their preparation and to pharmaceutical compositions containing them. 

The novel structures according to the invention are antimuscarinic agents with a potent 

and long lasting effect. .In particular, these compounds show high affinity for M3 

muscarinic receptors. This subtype of muscarinic receptor is present in glands and 

smooth muscle and mediates the excitatory effects of the parasympathetic system on 

1 O glandular secretion and on the contraction of visceral smooth muscle (Chapter 6, 

Cholinergic Transmission, in H. P. Rang et al., Pharmacology, Churchill Livingstone, New 

York , 1995). 

M3 antagonists are therefore known to be useful for treating diseases characterised by an 

15 increased parasympathetic tone, by excessive glandular secretion or by smooth muscle 

contraction (R.M. Eglen and S.S. Hegde, (1997), Drug News Perspect., 1 0(8):462-469). 

Examples of this kind of diseases are respiratory disorders such as chronic obstructive 

pulmonary disease (COPO), bronchitis, bronchial hyperreactivity, asthma, cough and 

20 rhinitis; urological disorders such as urinary incontinence, pollakiuria, neurogenic or 

unstable bladder, cystospasm and chronic cystitis; gastrointestinal disorders such as 

irritable bowel syndrome, spastic colitis, diverticulitis and peptic ulceration; and 

• cardiovascular disorders such as vagally induced sinus bradycardia (Chapter 7, 

Muscarinic Receptor Agonists and Antagonists, in Goodman and Gilman's The 

25 Pharmacological Basis of Therapeutics, 10th edition, McGraw Hill, New York, 2001). 

The compounds of the invention can be used alone or in association with other drugs 

commonly regarded as effective in the treatment of these diseases. For example, they can 

be administered in combination with 13ragonists, steroids, antiallergic drugs, 

30 phosphodiesterase IV inhibitors an/or leukotriene 04 (l TD4) antagonists for simultaneous, 

separate or sequential use in the treatment of a respiratory disease. 

The new pyrrolidinium derivativas of the invention have the chemical structure of formula 

(1): 

\ 
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-2-

R1 0-- (CH2),- A - (CH2). R\::rOtD 

R2 R3 X 

(1) 

wherein 

Bis a phenyl, naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl, benzo[1,3}dioxolyl or biphenyl 

5 group ora 5 to 10-membered heteroaromatic group containing one or more, for example 

1, 2, 3 or 4, heteroatoms selected from N, O or S; 

· R1
, R2 and R3 each independently representa hydrogen or halogen atom, ora hydroxy, 

phenyl, -OR5, -SR5, -NR5R6, -NHCOR5
, -CONR~-R6 , -CN, -N02, -COOR5 or -CF3 group, or 

1 O a straight or branched, optionally substituted lower alkyl group; 

or R1 and R2 together form an aromatic or alicyclic ring ora heterocyclic group; 

R5 and R6 each independently representa hydrogen atom, a straight or branched, 

15 optionally substituted lower alkyl group, or together forman alicyclic ring; 

n is an integer from O to 4; 

.:e A represents a group selected from -CH2-, -CH=CR7
-, -CR7=CH-, -CR7R8

-, -CO-, -0-, -S-, 

20 -S(O)-, -S(Oh- and -NR7
-, wherein R7 and R8 each independently representa hydrogen 

atom, a straight or branched, optionally substituted lower alkyl group, or together form an 

alicyclic ring; 

m is an integer from O to 8; 

25 
R4 represents a lower alkyl group; 

D represents a group of formula i) or ii) 
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Como resultado del examen de fondo, realizado con fundamento en el artículo 45 de 
la Decisión 486 de la Comisión de la Comunidad Andina, se le comunica: 

1. Documentos estudiados: 

1.1 . Descripción: 

1.2. Reivindicaciones: 

1.3. Gráficas: 

1.4. Prioridad: 

(Folios: · 55 a 94) como se radicó inicialmente. 

1 a 18 (Folios: 95 a 98) como se radicó 
inicialmente. 

Folios: 99 a 102. 

31/05/2004 ES P200401312. 

2. Análisis de la Prioridad: 

La prioridad de la presente solicitud corresponde al objeto reivindicado. 



3. Objeto de la invención: 

La presente solicitud se titula : "Combinaciones que comprenden agentes 
antimuscarínicos y agonistas beta-adrenérgicos". 

El objeto de la presente solicitud se refiere a combinaciones de ciertos agentes 
antimuscarínicos con agonistas 13-adrenérgicos y a su uso en el tratamiento de 
trastornos respiratorios. 

En el capítulo reivindicatorio se reclama lo siguiente: 
Reivindicaciones 1 a 3, 13 a 18 (folios: 95, 97 y 98): Combinación que comprende 
(a) un agonista 132 y (b) un antagonista de los receptores muscarínicos M3 que es 3-
(R)-(2-hidroxi-2 ,2-ditien-2-ilacetoxi)-1-(3-fenoxipropil)-1-azoniabiciclo[2.2.2]octano, en 
forma de una sal que tiene un anión X, que es un anión farmacéuticamente 
aceptable de un ácido mono o polivalente. 

Reivindicaciones 4 y 12 (folios : 95 y 97): Producto que comprende (a) un agonista 132 
y (b) un antagonista de los receptores muscarínicos M3 como se ha definido en las 
reivindicaciones 1 ó 2, en forma de una preparación combinada para uso simultáneo, 
concurrente, por separado o secuencial en el tratamiento de un paciente que sufre, o 
es susceptible de sufrir, una enfermedad respiratoria que responde a un efecto 
antagonista de M3. 

Reivindicación 5 (folio: 95): Kit de partes que comprende (b) un antagonista de los 
receptores muscarínicos M3 como se ha definido en las reivindicaciones 1 ó 2 junto 
con instrucciones para el uso simultáneo, concurrente, por separado o secuencial en 
combinación con (a) un agonista 132 . 

Reivindicación 6 (folio: 95): Envase que comprende (b) un antagonista de los 
receptores muscarínicos M3 como se ha definido en las reivindicaciones 1 ó 2 y (a) 
un agonista 132 para el uso simultáneo, concurrente, por separado o secuencial. 

Reivindicaciones 7 a 9 (folio: 96) : Uso de (b) un antagonista de los receptores 
muscarínicos M3 como se ha definido en las reivindicaciones 1 ó 2 para la 
preparación de un medicamento para el uso simultáneo, concurrente, por separado o 
secuencial en combinación con (a) un agonista 132. 

Reivindicaciones 1 O y 11 (folio: 96): Método para tratar un paciente que sufre o es 
susceptible de sufrir una enfermedad o estado patológico que responde a un efecto 
antagonista de M3, comprendiendo el procedimiento la administración simultánea , 
concurrente, por separado o secuencial a dicho paciente de una cantidad eficaz de 
(b) un antagonista de los receptores muscarínicos M3 como se ha definido en las 
reivindicaciones 1 ó 2 y (a) un agonista 132. 

El problema planteado en esta solicitud es la necesidad de combinaciones de 
antagonistas de receptores muscarínicos M3 y agonistas 132-adrenérgicos con 
efectos secundarios cardiacos significativamente menores tales como taquicardia, y 
que tengan una fuerte actividad en el tracto respiratorio. 



~ 

La solución propuesta por la presente solicitud consiste en una combinación que \!\'\..) 
comprende (a) un agonista 132 y (b) un antagonista de los receptores muscarínicos 
M3 que es 3-(R)-(2-hidroxi-2,2-ditien-2-ilacetoxi)-1-(3-fenoxipropil)-1-
azoniabiciclo[2 .2.2]octano. 

El objeto de la solicitud definido anteriormente se clasificó en la IPC A61 K 31/439, 
31/167, 31/137; A61P 11/00, 11/06, 11/08. 

4. Unidad de Invención (artículo 25 D 486) 

Según lo anterior la (s) reivindicación (es) 5, 6, 14 a 18 (folios: 95, 97 y 98), que se 
refiere(n) a un kit y envase que comprende (b) un antagonista de los receptores 
muscarínicos M3 como se ha definido en las reivindicaciones 1 ó 2 y (a) un agonista 
132, no guarda(n) unidad de invención con la reivindicación 1, que se relacionan con 
una combinación que comprende (a) un agonista 132 y (b) un antagonista de los 
receptores muscarínicos M3, puesto que el kit o envase pertenecen a otro sector de 
la tecnología. Cabe recordar que éstos no se deben caracterizar por su contenido 
sino por sus propias características técnicas. 

• 5. Excepciones de Patentabilidad (artículo 20 D4861iteral a)-d)) 

De acuerdo con lo anterior, la(s) reivindicación( es): 1 O y 11 (folio: 96), que se 
refiere(n) a un método para tratar un paciente, no es (son) patentable(s) porque se 
relacionan con un método de tratamiento de una enfermedad. 

6. Reivindicaciones relativas a un uso o a un uso distinto (artículos 14 y 21 D 
486) 

La(s) reivindicación (es) 7 a 9 (folio: 96), que se refiere(n) a un uso de (b) un 
antagonista de los receptores muscarínicos M3 como se ha definido en las 
reivindicaciones 1 ó 2 para la preparación de un medicamento para el uso 
simultáneo, concurrente, por separado o secuencial en combinación con (a) un 
agonista 132 no se encuentra(n) dentro del campo de la patentabilidad (productos y 
procedimientos) . 

7. Análisis de la(s) Oposición(es): (artículo 43 D. 486) 
No se presentaron oposiciones al objeto reivindicado. 

8. Determinación del Estado de la Técnica: 

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es: 

Fecha de presentación de la solicitud prioritaria 31-05-2004. 

Teniendo en cuenta la fecha indicada, se buscaron documentos del estado de la 
técnica relacionados, con fecha de publicación anterior a esta. 

Se encontró como anterioridades que pueden afectar la patentabilidad del objeto de 
la presente solicitud: 
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No Documento Título Fecha de 
Publicación 

Novel quinuclidine derivatives and 18 de enero de 01 wo 01/04118 medicinal compositions containing 2001 the same 
Novel quinuclidine derivatives and 11 de Julio de 02 wo 02/053564 medicinal compositions containing 2002 the same 

03 wo 03/087094 New pyrrolidinium derivatives 23 de octubre de 
2003 

9. Análisis de patentabilidad (artículo 14 0486) 

9.1. Novedad (artículo 16 0486) 

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado 
en las anterioridades, tenemos que: 

La presente Solicitud de Patente Colombiana No. 06121210, se refiere a: 

Combinación que comprende (a) un agonista ~2 y (b) un antagonista de los 
receptores muscarínicos M3 que es 3-(R)-(2-hidroxi-2,2-ditien-2-ilacetoxi)-1-(3-
fenoxipropil)-1-azoniabiciclo[2.2.2]octano, en forma de una sal que tiene un anión X, 
que es un anión farmacéuticamente aceptable de un ácido mono o polivalente. 

La anterioridad: WO O 1/04118 (folios: 126 a 132), se relaciona con: derivados de 
quinuclidina y composiciones que los contienen; estos compuestos son antagonistas 
de los receptores muscarínicos M3 y sirven para el tratamiento de enfermedades 
respiratorias como por ejemplo la enfermedad obstructiva pulmonar (EPOC o 
COPO). Entre los derivados que se mencionan en este documento se encuentra el 
compuesto 3-(R)-(2-hidroxi-2,2-ditien-2-ilacetoxi)-1-(3-fenoxipropil)-1-
azoniabiciclo[2.2.2]octano y sus sales como las de bromuro. Este compuesto se 
puede emplear en combinación con agonistas ~2, esteroides, antialérgicos o 
inhibidores de fosfodiesterasa IV. 

La anterioridad: WO 02/053564 (folios: 133 a 137), trata sobre: derivados de 
quinuclidina y composiciones que los contienen. Son agentes antimuscarínicos con 
un efecto potente y de larga duración. Estos compuestos se pueden administrar 
solos o en combinación con otros fármacos para el tratamiento de enfermedades 
respiratorias, como por ejemplo agonistas ~2, esteroides, fármacos antialérgicos, 
inhibidores de fosfodiesterasa IV y/o antagonistas de leucotrieno 04 para 
administrarse en forma simultánea, por separado o en forma secuencial para el 
tratamiento de enfermedades respiratorias. 

El elemento característico de las combinaciones reivindicadas, ya era conocido en 
los documentos 01 y 02; por lo cual el objeto de las reivindicaciones 1 a 4, 12 a 18 
(folios: 95, 97, 98) no pueden considerarse nuevos. 
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9.2. Nivel inventivo (artículo18 0486) 

La presente Solicitud de Patente reivindica lo siguiente: Combinación que 
comprende (a) un agonista 132 y (b) un antagonista de los receptores muscarínicos 
M3 que es 3-(R)-(2-hidroxi-2,2-ditien-2-ilacetoxi)-1-(3-fenoxipropil)-1-
azoniabiciclo[2.2.2]octano, en forma de una sal que tiene un anión X, que es un 
anión farmacéuticamente aceptable de un ácido mono o polivalente. 

La anterioridad WO 01/04118 (folios: 126 a 132) menciona derivados de quinuclidina 
y composiciones que los contienen; estos compuestos son antagonistas de los 
receptores muscarínicos M3 y sirven para el tratamiento de enfermedades 
respiratorias como por ejemplo la enfermedad obstructiva pulmonar (EPOC o 
COPO). Entre los derivados que se mencionan en este documento se encuentra el 
compuesto 3-(R)-(2-hidroxi-2,2-ditien-2-ilacetoxi)-1-(3-fenoxipropil)-1-
azoniabiciclo[2.2 .2]octano y sus sales como las de bromuro. Este compuesto se 
puede emplear en combinación con agonistas 132, esteroides, antialérgicos o 
inhibidores de fosfodiesterasa IV. 

El documento WO 02/053564 (folios: 133 a 137) se refiere a derivados de 
quinuclidina y composiciones que los contienen. Son agentes antimuscarínicos con 
un efecto potente y de larga duración. Estos compuestos se pueden administrar 
solos o en combinación con otros fármacos para el tratamiento de enfermedades 
respiratorias, como por ejemplo agonistas 132, esteroides, fármacos antialérgicos, 
inhibidores de fosfodiesterasa IV y/o antagonistas de leucotrieno 04 para 
administrarse en forma simultánea, por separado o en forma secuencial para el 
tratamiento de enfermedades respiratorias. 

La anterioridad WO 03/087094 (folios: 138 a 140) se relaciona con derivados de 
pirrolidina que son agentes antimuscarínicos M3. Estos compuestos se pueden 
administrar solos o en combinación con otros fármacos para el tratamiento de 
enfermedades de tipo respiratorio como EPOC. Entre los fármacos que se pueden 
administrar en el tratamiento están: agonistas 132, esteroides, antialérgicos, 
inhibidores de fosfodiesterasa IV, antagonistas de leucotrieno 04; se administran en 
forma simultánea, por separado o de manera secuencial. 

El problema técnico planteado en esta solicitud: la necesidad de combinaciones de 
antagonistas de receptores muscarínicos M3 y agonistas 132-adrenérgicos con 
efectos secundarios cardiacos significativamente menores tales como taquicardia, y 
que tengan una fuerte actividad en el tracto respiratorio se había resuelto 
previamente mediante combinaciones de antagonistas M3 y agonistas 132-
adrenérgicos ya conocidos( as) . Por esta razón se considera que los componentes de 
las combinaciones reivindicadas en la presente solicitud son evidentes para una 
persona medianamente versada en la materia. 

La(s) reivindicación(es) 1 a 4, 12 a 18 de esta solicitud no menciona(n) una 
característica que conceda un efecto inesperado o especial a las combinaciones, 
que pueda considerarse como un aporte a la técnica, así que son obvios(as) para 
una persona versada en la materia. 
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Además, puesto que D1-D3 y D2-D3 divulgaban previamente compuestos 
antagonistas M3 y sus combinaciones para administrarse en forma simultánea, por 
separado o en forma secuencial junto con agonistas ~2-adrenérgicos para el 
tratamiento de enfermedades respiratorias (folios: 126 a 140), una persona 
conocedora de la materia motivada por tal sugerencia lograría el objeto de esta 
solicitud combinaciones de un agonista ~2 y un antagonista de los receptores 
muscarínicos M3 que es 3-(R)-(2-hidroxi-2,2-ditien-2-ilacetoxi)-1-(3-fenoxipropil)-1-
azoniabiciclo[2.2.2]octano; de manera que para una persona medianamente versada 
en la materia sería obvio emplear estos documentos. Por lo cual puede no haber 
Nivel Inventivo. 

1 O. Conclusión: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados así : 

No Documento No Reivindicaciones Requisito que afecta afectadas 
D1 wo 01/04118 1a4, 12a18 Novedad y Nivel Inventivo 
D2 wo 02/053564 1a4,12a18 Novedad y Nivel Inventivo 
D3 wo 03/087094 1 a4, 12a 18 Nivel Inventivo 

En cumplimiento del artículo 45 de la Decisión 486 de la Comisión de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del término de sesenta días 
contados a partir de la fecha de la notificación de la presente comunicación. En caso 
de no dar respuesta al presente requerimiento o si a pesar de la respuesta 
subsistieran los impedimentos para la concesión, se denegará la patente. 

Notifíquese el presente oficio conforme dispuesto en el numeral5.2, literal e) , del 
capítulo quinto del título Ci cular Única N° 1 O de 2001 . 

ALIX CARMENZA C SPEDES DE VERGEL 
Directora de Nuev 

El anterior requerimiento _ fue notificado 
fecha ______ ___..._·o~.9 ABR. 2010 
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