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1. Documento donde consta la cesion del deracho a la Patente otorgado por los
inventores al solicitante, debidamente apostillado.

2. Copia certificada por la Oficina Europea de Patentes de la primera solicitud
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junto con su commespondiente traduccion del inglés al castellano.
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The undersigned . El suscrito

1) Provins Laurent

2) Van Keulen Berend Jan
3) Suriees John

4) Talaga Patrice

5) Christophe Bernard

acting ag inventors en calidad de

of sChemical Compounds with Dual Activity, processes for thelr  d¢
preparation and pharmaceutical compositiona"
with domicile in con domicilio en
1) Cloa des Platanes 8, B-7060 Soignies (Belglum)
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3) Kelzeriaan 7, B-3090 Jezus-Ek (Overljse) (Balgium)

4) Avenue E. Van Becelasre 24 A/8, B-1170 Watermael-Boltsfort (BE)
5) rue d'Albroux 10, B-1367 Ramillies (Belglum)

hercby declarcs that it asgigns all rights of ownership as wellas  declara por el presente documento que cede todos los derechos
. all rights and privilcge rolating thereto without excoption over de propiedad que le correspondan, asi comi las prerrogativas,

the following Patent in Colombia: sin oxcepcidn alguna, sobre la siguiente Patente en Colombia:
Tidle: *Chemical Compounds with Dual Activity, processas for their preparation and
pharmacsutical compositions” .
to UCB,SA a
domiciled in . domiciliada en

AlSo de la Recherche 80
B-1070 Bruxalles (Beiglum)

The assignor and the assignec sign this document as praof of El cedente y ¢l cesionario firman este documento como prucba

their accepiance of the sssignment. ) de su aceptacidon de Ia cesién.
Givonsndsignedonthe 28th dey * ¥  Dadoyfirmadon los dias del mes
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February 2003

Signature of Assignor Firma del cedente
Provine Laurent Van Keulen Barend Jan Surtees John Talaga Patrice Chrisiophe Bemard
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TRADUCCION SIMPLE DEL IN LES AL ESPAN L de las legalizaciones que se
encuentran a continuacién de un DOCUMENT _ DE TRASPASO DE PATENTE de
parte de 1) Provins Laurent, 2) Van Keulen Berend Jan, 3) Surtees John, 4) Talag,a
Patrice, 5) Christophe Bemard en su calidad de inventores de "Compuestos
qtilmicos con actividad Dual, procesos para su preparacibn y composiciones
farmacéuticas®, domiciliados en 1) Clos des Platanes 6, B-7060 Soignies (Béigica),
2) Avenue Gabrielle Petit 54 R2, B-1480 Tubize (Béigica) 3) Keizerlaan 7, B-3080
Jesus-Eik (Overijse) (Bélgica), 4) Avenue E. Van Becelasre 24 A/18, B-1170
Watermael-Boitsfort (BE), 5) rue d’Albroux 10, B-1367 Ramillies (Bélgica) a UCB,
S.A_, sociedad domiciliada en Allée de ia Recherche 80 B-1070 Bruxslles (Béigica)
Otorgado y fimado el 28 de Febrero del 2003.

Firmas de los Cedentes : Provins Laurent, Van Keulen Berend Jan, Surtees John,
Talaga Patrice, Christophe Bemard

Firma del cesionario: Henriette Van Caenegem Apoderado y Representante Legal,
El texto del documento no se traduce por estar en Espafiol

El documento esté debidamente sellado y firmado al respaldo asi:

EN INGLES : Yo, Damien HISETTE, Notario Asociado, miembro de la asociacién
VAN HALTEREN, HISETTE & DERYNCK domiciliada en Rue de I'Association 30,
por medio de [a presents certifico que las firmas colocadas en este documento se
declaran como ias finas de los Srs. Provine Laurent, Van Keulen Berend Jan,
Surtees John, Talaga Patrice, Christophe Bernard, y Henriette Van Caenegem
Bruselas 10 de Marzo de 2003 -

Esta declaracién va debidamente firmada y sellada por el Notario Damien HISETTE,
domiclliado en Rue de I'Association 30 Verenigingstraat , Bruxelles 1000 Bruselas.

APOSTILLE
(Convention de La Haye du § Octobre198681)
1. Pais : Béigica
El presente documento piblico
2. Ha sido firmado por: Hisette
3. Actuando en calidad de : Notario
4. Lieva el sello/timbre de: Bruselas
Certificado
5. En: Bruselas 6. El: 11-03-2003
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7. Por el Servicio Ptblico federal de Asuntos Extranjeros,
Comercio Exterior y Cooperacién para el Desarrollo

8. Bajo el No.: 032860

8. Sello Timbre: Servicio Pablico federal de Asuntos Extranjeros,
Comercio Exterior y Cooperacion para el Desarrollo - BELGICA

Firma (ilegible)
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European
Patent Office

Certificate

The attached documents
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European patent application
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Office européen
des brevets
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pharmaceutical compositions
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Chemical Compounds with Dual Activity, processes for their preparation and
. pharmacentical compositions

The present invention concerns chemical campounds combining affinity and
antagonism against the human m3 muscarinic receptor with activity as selective
phosphodiesterase IV (PFDE IV) inhibitors, processes for preparing them,
pharmaceutical compositions containing them and their use as pharmaceuticals.

Chronic obstructive pulmonary disease 18 characterised by alrway
inflammation and impaired expiratory outflow due to chronie bronchitis and/or
emmphysema. The primary inflammatory cells associated with COPD are macrophages,
CD8+ T-cells and neutrophils. .

Parasympathetic cholinergic reflexes are the most potent tonically active
regulators of bronchoconstriction and of submucosal gland exocytosis and secretion in
the airways. Post-juncticnal m3 receptars mediate cholinergic bronchoconstriction
and glandular secretion in the human airways. Prejunctional m2 autgreceptors
medulate the acetylcholine release whereas m1 receptars located on parasympathetic
ganglia inversely facilitate the parasympathetic nerve acttvity (Barnes P.J., In: “Lung
Blology in Health and Disease: Anticholinergic Agents in the Upper and Lower
Atrways®, Vol. 134. Spector 8.L. (Ed), (1999), 91-57).

The nasal mucosa of the upper airway is also innervated by parasympathetic
nesve Bbers, activation of wiich results in glandular hypersecretion from both goblet
cells and submucosal serommucinous glands. Activation of m1 and m3 receptars
results in secretion from mucous and serous giands. The m3 receptor subtype. also
present on blood vessels, may play an additional role in nasal congestion through
promoting vasodilatation. .

Thereby, Mg and Mj muscarinie receptor autagonists are indicated for the
treatment of diseases assoclated with atrway narrowing or/and mucus hypersecretion
(Maorley, J. Parasympatholytics in Asthma. Pulmonary Pharmacology (1994), 7, 159-
188).

Anticholinergic bronchodilators, particularty selective muscarinic Mg
antagoniats, are currently the preferred choice for management of COPD as they are
more effective and have fewer aide effects compared to B2-adrenoceptor agoniata.

Bronchodilators improve symptoma but do not address the underlying chronic
inflammation ar the changes in airway structure (Hay D.W.P., Current Opinion in
Chemical Biology (2000), 4, 412-418).

Amangst phosphodiesterases, FDE IV is the predominant sub-type in
inflammatory cells. including mast cells, ecsinophils, T lymphocytes, neutrophils and

EMPFANGSZEIT 18, APR. 12:04 + AUSDRUCKSZEIT 18.APR. 12:34
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macrophages. It is also the dominant sub-type in structural cells such as sensory
nexves and eptthelial cells (Torphy T.J.. Am. J. Resp. Crit. Care Med. (1988). 137, 351-
370).
Standard treatment with corticosteroids as anti-inflammatory agents has
5 demonstrated limited efficacy (Culpitt S.V., Maziak W.. Loukidis S., Nightingale JA.,
Matthews JL., Barnes P.J.. Am. J. Resp. cu:t. Care Med.. (1896), 160. 1635-9);
Keatings V.M., Jatakanon A., Wordsell Y.M., Barnes P.J., Am. J. Resp. Crit. Care Med.
(1997), 155, 542-8). Selective PDE IV inhihtiors, however, have proved to be very
eﬂhﬁ:ntnnnﬂgnuaﬂmgfha:tsponsesofvnﬂpuainﬂnnunaunyt:ﬂsthnnupiﬂhdr
IQ ability to elevate cyclic AMP levels. They are knmown to modulate activity, migration and
apoptosis of neutrophils by tnhibiting the production and release of chemakines,
superoxide free radicals, leukotrienes and proteolytic and toxic granular enzymes
(Torphy T.J., Am. J. Resp, Crit. Care Med. (1898), 157, 351-370).
It has now been found that a combination of these two therapeutic activities,
15  bronchodiiatation with sn Mg muscarinic antagnmist and anti-inflammatory activity

with a selective PDE IV inhibitor, in a single'compound, provides & new and
surprisingly effective approach ta the treatment of COPD.

The compounds according to this invention are useful for treating regpiratory
disorders in connection with Chronic Obstructive Pulmonary Diseage (COPD).

20 Preferred compounds have affinity for the human m8 muscarinic receptor at
concentrations ranging [rom 100 nM to almost 1 nM and incorporate activity as
selective phosphodiesterase IV (PDE [V) inhibitora at concentrations ranging from 2.5
pM to almast 50 nM. These corapounds also recognize the m1, m2, m4 and mS
rtccpuniiwntlv1runnerecepﬂnrldbthpeaehgnndqﬂ

23 Preferred compounds have been proven to antagonise carbachol-induced
contrartion of guinea-pig trachea in vitro.

In one aspect, the Invention therefore provide corapounds having the farnmula I,
or a pharmaceutically acceptable salt thereof,

m

wherein )

R1 15 alky! or cycloalkyl. . :

R2 15 cycloalkyl., :

R3 1s hydrogen, alkyl, halogen, lnr&"i:\:y.anuvoramho.
|

EMPFANGSZEIT 18 APR. 12:04 AUSDRUCKSZEIT 18.APR. 12:34
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or R2RS 13 an alkylene bridging group.

R4 18 bydrogen or alkyl, '

R 1a cycloalkyl, arylalkyl or heterocycle-alkyl,

or NRARS 18 a heterocycle, which miay be substituted, containing only one

hetuoatomwh!chhamuogmataﬁa'orcmhlnhmgtmhetn’oamwbm

one is a nitrogen atom and the other 15 a non-oxidized sulfur atom, '

with the proviso that when R2R3 1s an alkylene bridging group. Rl 15 a
cycloalkyl. ,

The term “alkyl". as used herein, is defined a3 including saturated, monovalent
hydrocarbon radicals having straight, branched or ¢yclic moleties or combinations
thereof and containing 1-20 carban atoms, preferably 1-8 carbon atoms for non-cyclic
alkyl and 3-8 carbon atoms for cycloalkyl (in these two preferred cases, unless
otherwise specified, “lower alkyl"). '

Preferred alky] groups are methy, éthyl, propyl. isopropyl, butyl. iso- or
tert-butyl, and 2.2.2-trimethylethyl. '

The term "cycloalkyl”, as used herein, refers to a monovalent group of 3 to 18
wbomdmvedﬁumanhmmdcydlcwpolycydichydrmrbmmchuadmnm
It may be substituted or unsubstitited. Nm-lmungemmplu are cyclopropyl,
cycloburtyl. cyclopenty), eyclohexyl, cyclobeptyl. cyelooctyl, bicyelol3.2. jeyclooctyl or
adamantyl. "

Whmpresmtasbﬂdglnggnupu.nlkylmprumtsuulghtorm&
chains, C1-13-, preferably C1-4-alkylene. '

Groups where branched du-lnt!nq are conventionally qualified by prefixes
such as “n", “sec”, “iso” and the Jike (e g ‘li-'promﬂ' *sec-butyl’) are in the n-form
unless otherwise stated. .

The term “halogen”, asuledhu'dn.lm‘]udalanatumdm Br,F, 1L

The term “hydraxy”, lsuudheulnl.lreprsmtsamupufﬂ:em-m{

The term “amino”, uusedhu'dn.repmenuagmupofthcfmmula ~NHg.

The term “thiol*, as used herein, ents a group of the formula -SH.

The term “cyano”. as used herein, resmnagroupdtheformula-cm

The term "nitro”, as used herein, nﬁesmtng-oupofthefumuh-uo,.

The term "alkoxy*, uuuuhm:p]ddlmdummg-o-nsm-
whcrﬂnnemprumtsman:yloracydndhvlgmup Non-#miting examples sre
methaxy and ethoxy. !':

The term “arylalkyl”, as used Irepn-mrsnpupoftheform'tﬂa
ary! in which R7 ts C1-12- stnlghtcrhufhgd alkylene. Non-Hrmiting examples sre

i
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benzyl, halobenzyl. cyanobenzyl, methoxybenzyl, nitrobenzyl. 2-phenylethyl,
diphenylmethyl, (4-methaxyphenylldiphenylmethyl, indenyl. anthracenylmethyl.

The term “aryl” as used herein, is defined as including an organic radical
derived fram an aromatic hydrocarbon consiating of 1-3 rings and containing 6-30
carbon atoms by removal of one hydrogen. such as phenyl and nsphthyl each
optionally sgubstituted by 1 to 3 subsﬂtumtu independently selected from halogen,
hydraxy, thicl, amino, nttra, cyans, ‘C1-6-alkoxy, C-6-alikylthin, C1-8-alkyl, C1-6-
hﬂmlkyl.kylnﬂralsmwefuablymmmﬂcemtﬂnmgs-mcubmnm
Mmeduylmpumphaulmdmphﬂwlachopﬂmﬂmbsﬂmmdhylto5
substituents independently selectedﬂanl;alngn nitro. aminoe, arido, Cl-6-alkaxy.
C1-8-alkyithio, C1-6-alkyl and C1-8-haloalkyl.

Theta'm‘allqrnhlo'.uuaeﬂhud!%.mdeﬂnedumdudmg-s-ksmups
whereta RS represents an alkyl or & cycloalkyl group. Nen-limiting examples are
methyithio, ethylthio, propylthio and butytthio.

The term “heterocycie”, 83 ueed herein 18 defined as Including an aromatic or
mmﬂcqchcaMnM:yLoraﬂwnylmdﬂyudeﬂmdahm.hﬂngatMt
ane O, Sand/wﬂammmmpungmecuboqnu:m;mmmm one
of the carbon of the carbocyelic ring structure may be replaced by s carboayl. Non-
llmlﬂngmmplesofammtlchﬁtuocyﬂummldyl furyl, pyrrolyl, thienyl,
tsothiazolyt, ummmnmmmqmmmqmw
mphﬂwmmdnﬁwﬂmﬂnﬂmﬂwl quinolyl, isoquinolyl,
isobenzofuranyl, benzothienyl, pyrazolyl, indolyl. indoltzinyl. purinyl, tsoindolyl,
carbuzalyl. thiasalyl, 1.2,4-thiadiazolyl, thibnof2,3-b)furanyl. furapyranyl,
benzofuranyl. benzoxepinyl, mmmmmmmmmwa
benzaxazolyl, einnoelinyl, phthalazinyl. quh}unltnyL phenanthridinyl, acridinyl,
perimidiny], phenanthrolinyl, phenoﬂuazquﬁmnyl isochromanyl, indalryl,
aanthenyl, hypaxanthinyl, pteridinyl. B-azgcytidinyl, 5-azauraciyl, triazolopyridinyl,
imidazolopyridinyl, pyrrolopyrimidinyi, mJ]r_nmlopyrlmldmyl optiomally substituted
byalkylorudmﬁedaboufwthenlkyllmup&Non—ﬂmlﬂngmmpluofm

piperatinyl, tmidazalidinyl. morpholing, 1-axaspiro(4.6)dec-2-y1
pyrrolidinyl, 2-oxo-pyrrolidinyl, 8-thila b) ‘ [8.2.1)cyclooctany}, 1,4-dithiepanyl.
mu-ahydm-zﬂ-thiopyram!.aupanyl azocy or the same which can optionally be
aubsumtedmﬂ:anymnhhlemp.lmlu but not Hmited to one or more maleties
selected from Jower alkyl. or other ghoups a8 described abeve for the ally! groupe. The
tﬂmhetu-oqele'alsomdudub!cfnnc cyclic and tetracyclic. spiro groups in
whleha.nyoftluabmhctequlcklnp fused to one ar two rings independently
selected from an aryl ring, aqdohmrpg. a cyclohexene ring, a cyclopentane ring.
acydopentgneﬂngormthummnmnhmnuycuermgorm:mnqdh

1
1
I ."
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heterocyclic group is bridged by an a.ﬂwlen'z group, such as quinuclidinyl, 7-
azabicyclof2.2. 1]heptanyl, 7-oxabicyclo(2.2: 1iheptanyl. 8-azabicycin(3.2.1)octanyl.
The term “heterocycle-allyl". :as uséd heretn, represents a group of the formula
-R7-heterocycle in which R i C1-13- straight or branched alkylene. Noo-limiting
examples are thigphencmethyl, thiophenethy, pyridylmethyl and pyridylethyl.

Theterm'phamaccuﬂranyémcpmi.h!esalt'amwdlngtommuon
includes therapeutically active. non- base and acid salt forms which the
compounds of formula ! are able to pm:

The acid addition salt form of a compound of formmla 1 that oecurs in its free
form as a base canbeobtainedbyﬂil:aﬂngtheﬁ'eebuew!thanappropﬂateaddmch
ummmgammmrmphahwpt}a;mmmummmmmmmm.
sulfuric, nitric, phosphoric and the lke; &immﬂcaﬁd.meha&!ormmple.

acetic, hydruxyacetie, propansie, lache, , malonic, succinic, maleic, fumarie,
malic, tartaric, citric, methanesulforile, ulfonic, benzenesulfonic. p-

Theoompamdoofformulllbantihhmgaddlcprm“becmmtgdm
thelr therapeutically active, non-taxic basc|addition salt farma, ¢.g. metal or amine
salts, by treatment with appmpnm;uga_mcmdmmbm. Appropriate base
ealt forms include, for exam nmmm@:ilﬂts. alkall and carth alkaline metal
salts, e.g. Hthium, sodium, pohmm.m:n%nmm.cﬂclumultsandtheﬂke.lﬂh

with organic bases, e.g. N-methyl-Diglucamiue. hydrabamine salts, and salts with
amino acids such as, for example, ac, lysine and the like,
be

Converaely said salt forms into the frec forms by treatment
with an appropriate base ar acid. .
I ; aa'ltscanbelnthefclmuhsolnte.
|

Compounds of the formula
the|present invention. Such solvates include for

which is included within the scope
example hydrates, alcnhnhtudee

Some of the compounds of form a [l and some of thetr intermediates have at
sruc This sterecgenic center may be present
in a R or a S configuration, sald R S_irmtltlonlauledlncwrupmdmcewlththn
rules described in Pure Appl. Chem/ 1-5(1_%76) 11-30.
The invention also relates to il st . forms such as enantiomeric and
diastereamneric forms of the compox m::rmmﬂelWMuﬂngm

ace to & compound or compounds is

EMPFANGSZEIT 18, APR. 12:04 © AUSDRUCKSZEIT 18, APR. 12:34
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5 The invention also includes withiy f

of formula I and #ts varicus sub-acopes ¢ y
The term "prodrug” as used heret

tranaformed in vivo to the parent compoum according to the Invention, for example,
by hydrolysis in blood. Prodrugs are combgunds bearing groups which are removed by

10  blotransformation prior to extifbtting thett pharmacological action. Such groups
include mojeties which are readily cle n vivo fram the compound bearing it,
whiéh compound after cleavage remaipia pribecames pharmacologically active.
hﬂﬂaboﬂcaﬂy¢ﬂemwﬂﬂn;puupaﬁmmn=ﬂ'-3 of groups well imown to practitioners of
the art. They include. but are not imiteditd such groups as alkanoy! (t.e. acetyl,

15 proplomyl, butyryl, and the like), unsubsfitisted and substituted carbocyelie aroyl

sulforiyl. sulfinyl and the lke. The compaunds bearing the metabolically cleavable
20 gmupahlvetheadvanhgethattheyma#: hi.tlmprwedbbmﬂabﬂﬂyulmull
of enhanced solubﬂ:lhrandlurnt:d h Ho

i 0
LR
r!ln;.
oraphmmmﬂcaﬂyaw:ptiiﬂz ﬂze:nd'whuun
30 aluaumorca-v-qdnmyl.:':l 1
R2 15 C3-7-cycloalkyl, . '
RS is hydrogen, C1-4-alkyl. " hydiruxy. alkoxy or amino,
or R2R3 15 a C2-4 alkylene il group
R4 is bydrogen or alkyl, .

EMPFANGSZEIT 18 APR. 17:04




10

15

20

25

30

35

RS is C3-7-

or NRRS 1s a heterocycle, wtﬁch
heteroatnmwluchisammgma

one is a nitrogen atom and

mmthcprm-othntwhmnﬂ,pa s

Combinations of one or mare &f

especially preferred. i

¥
Preferably, nhmu:nmd. -

fmmthegroupuf cyclopropyl. isc
and cyclopropylmethyl, 15

Preferably, Rziscs-drq:knl?ﬂ.
1

cyclopropyl ar cyclobuty).

Preferably. RS 1s hydrogen.
amino or methoxy.

In preferred embodiments R2
ethylene. propylene and butylene. '.

Preferably, muhydmgenor
methyl.

rr oy -'II H

Preferahbly. RY 1s 2-(2-thienyle;

_E

e

. le-alkyl,
be-substituted, containing only one
or'l':mtamm; two heteroatoms wherein

non-axidized sulfur atom,
:Limebrldmmw Rlisa
: prll‘uredeompoundgoup'ue
T
'I
cyclualkyl more preferably Rl is selected
ey ohutyl cyclopentyl, 2-methyl-cyclopropyl

-"-'-'l'u_

i
} i'
repi-afmblynzuadectedm

-.—_='- Mo rar

ﬁ
]
iyl nclatun.aratnm. a Br atom,

e A €

bridging group sclected from

o R VA W . o

e

pmhbn‘*tshymgmor

iI
l_

i -r methyl, 2-thienylmethyl, 4-

pyridinylmethyl, benzyl, 2-(methyls ‘[Ei'” o zs-dmumbuuyl.z-nmbemyl.

2-nitrobenzyl, 3,3-bis(triffuorom ofih
cycloheptyl, 4-methylcyclohexyl, or 212

In other preferred embodime:

amanyLa,ﬁ-dlmemyH-pi dim { Pl

difiuero- 1-piperidinyl, 4 4-d1methy1- nlp L

piperidinyl, 4-carboxy- -1-piperidinyl. §
ethoxycarbonyl-1-piperidinyl, 4—¢thy

EMPFANGSZEIT 18, APR. 12:04
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Buorobenzyl. cyclohexyl,

u—&

5#- 1.3-thiazolidin-3-yl, 1-azepanyl, 1-

1-piperidinyl, 4-
methyl)-1-piperidiny), 4.4-

- \ 4-amido-1-piperidinyl, 4-benzyl-1-

iln\ DRETY
v
v

Al

o-l- enyl-1-piperidinyl. 4-
E"I# ILJI-eﬂ:yl—i—met‘hy]-l-plpeddlnyl.‘l-
B
{
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hydraxy-1-piperidinyl, 4-hydroxy-4-f

| E

aenyl-1-p iferidiny, 4-hydraxymethyl-1-
piperidiny, 4—methyl-1-plpu-ldml. , -- thyleng}1-piperidiny!, 4-one-1-piperidinyl.
8,6-dihydro-1(2H)-pyridinyl. 3-azabiclelo|3.2.1]det-3y), 4-pyridinylmethy), 4-
thicmarpholinyl, 2-ane-1- nzeplnyl. § hydrod(1H)-tsoquinoliny, 1,4-dioxa-8-
azaspiro[4.5]dec-8-y1, 1,3,3-t oygt -u'iza svgio(3.2. ljoct-6-yl, octahydro-2(1H)-
isoquinoliny) ar 8-azaspiroj4.5ldec-8 i‘, J !
Mutpmferredeompound- g ]
6-[1-azepanyl)-N, oK -5-methl-4-pyrimidinamine: N-{6-(1-
azepanyl}- 5—chloro-2-cynlapmpyl—4 ; ;dinyﬂ -cyclopropylamine: 6-azepan-1-yl-5-
bromo-N,2-dicyclopropylpyrimidin -'--- : 6-(J3 y1)-N.2-dicyclopropyl-4-
pyrimidiname; 6-{1-azepanyl)-N% 238 roflyl-4.5-pyrimidinediamine; 6-azepan-
1-yl-N-cyclopropyl-2-isopropyl-5-m i P I 6-{1-azepanyi)-N-
cyclopropyl-5-methyl-2-(2-methylc; HJ pyll imidinare _:6-(1-uocanyn-N.2-
dicyclopropyl-5-methyl-4-pyrim! -‘ lopropyl-5-methyi-6-14-
(riflucromethyl)piperidin-1-yllpy -.13- aming; N.2-dicyclopropyl-8-{4.4-diflucro-1-
piperidinyl)-6-methyl-4-pyrimid !N 2-diyclopropyl-6-i4,4-dimethy!-1-
piperidinyl)-5-methyl-4-p !.N 2-dieyela -6-(4-cthyl-1-piperidinyi)-5-
methyl-4-pyrimidinamine; N,2-dl pyl-s- ! v1-6-[4-methyl-1-piperidiny])-4-
pyrimidinamine; N.2-dicycloprop " .; methy 1-p1p=-|d1nyn+
pyrimidinamine: N-cyclopropyl-b-z ; 12- 2-mgthyicycloprop B-(4-methyl-1-
piperidinyl]-4-pyrimidinaemine: N, . L{ 5—m=thyl-6-(4—m¢ﬂwlmz—1—
piperidinyl-4-pyrimidinamine; N.2-dj lopm -s-{a 6-dihydro-1(2H)-pyridinyl)-5-
wmethyl-4-pyrimidinamine; 8-(3-azx: ]E 10[3.2.1}bct-8-y1)-N.2-dicyclopropyl-5-methyl-
4-pyrimidinamine; N.2-dicyclop: hyl-s- -thiemorpholinyl])-4-pyrimidinarmine;
N.2-dicyclopropy)-S-methyl-8-{4-t { O ' holiny? u 4-pyrimidinamine; N4,2-
dicyclopropyl-N6-{2,6-difluarobenzyi¥5ime § 6 pyrimidinediamme; N8-cyclohexyl-
NE-cyrlopropyi-2-(2-methylcyclopropdis ‘l -4.6-diamine; N*,2-dicyclopropyl-5-
mzﬂ:yl-N‘-(dr-methylcyclohwn-i.: 7 2efis 6-(1-azepanyl)-N-cyclopentyl-
2-cyclopropyl-5-methyl-4-pyrimidt 1], }: j pan-1-yi-2-cyclopropyl-5,6,7,8-
tetrahydro-pyzido[2,3-djpyrirmidine & 3" 4-azepa§i-1-yl-3-cyclopropyl-6,7.8,8-
tetrahydro-pyrimido(4,5-blasepine, ogig i ns } teally ncceptable salts thereof.
The present invention co: ~L arod sses for preparing the compounds of
'mefonomngmdum sets forth certain synthesis procesees in an
fllustrative manner. Other alte l Lm & logous methods will be readily
apparent to those ekilled in this art. § . |
“ b
I
d \ i
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A. According to one embod .
wherein RS = H, alkyl, halogen, alkoa or
compound of formula I wherein RS SH, alkyl,

amine of formula III according to theEquation:

This reaction may be carried &
point amines of formula Il or in a hig

between 80 and 180 °C. ‘!

Compounds of formula IIT & -- el

‘_- tothe
compoundsoffnrmulallwh! h R

under any conventional methods Io

halogen, alkoxy or hydroxy with a p
equation: .

»& .

I
'Ih!areu:ﬂonmayheeamed thi
solvent, between: 30 and 60 °C.

'i*.,.

Compounds of formuta V areffomr
i .
, |
!
|
|
|

EMPFANGSZEIT 18.APR. 12:04 i

t. componm:

b-balling g
mpmonnsolvmtmﬂmcauofuldqm

ds baving the general formula I

-- may be prepared by reaction of &

logen, alkeoty or hydroxy with an
d

fhcivent in the case of high-boiling
nt alcohol (e.g.: 1-methoxy-2-

ty available or may be prepared
srson sidlled in the art

thrl.hﬂogﬂLakaurhydruy
may be prepared by reaction of a v mqldnf

mula IV wheretn RS = H, alkyl,

i} ¥ of formula V according to the

AUSDRUCKSZEIT 18, APR. 12:33
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Compoundofﬁnmu]an #n RS = §1. alkyl. halogen. alkoxy or hydroxy
may be prepared by reaction of a coiipound of firmula VI wherein RS = H, aliyl.

hﬂnm.a]kmworhydruywlthphclahnml_ rchloride according to the equation:

J&"’ — 00Ch
RI N OH . H1/
(v

=1
5 ™ !

This reaction may be carried|a} ig phospharus axychloride in the
presence of one equivalent of N,N-diethylanilinelas described in: Evans RF.. Savage
G.P., Gough D.A., Aust. J. Chem. {13§0), 43, 738-740 or in: Biagi G., Glorg 1., Livt O.,

10 Scartoni V.. Lucacchini A., Farmace! (1987), 52.[51-86.

Compounds of formula VI wheyein R3 = .thﬂogm.alkmqruhydﬁ:y
may be prepared by reaction of & compound &f frmula VII with a dialkylmalonate of
formula VII wherein R3 = H, alkyl, ‘ alkhxy ar hydroxy and RS = C1-4-alkyl

1§ according to the equation: ‘
. : H
: Ly

RIIINHI + Hkou ‘Hl .

(vir) L3 ' ;R OH
(Vi) ' ' N

This reaction may be carried|ofst in an afroholic solvent, for example methanol

or ethanol, in the presence of 2 equijlents of metallic sodium as a base between 60

20 andBD'Cmdencnhedln:Gerahon.B:l.un.scnkA..RodlnR..J.Med.Qaun.
(1964), 7. 808. "

commdfmu‘awu BT hnunl ;‘-_ | mlabh_

25 Compounds of farmula VII erelcommbercially avatlahle or may be prepared froin
the corresponding nitrile IX accordingto the eqation:

»
H [ -
1

RL—=N - R,ﬁ,:m |

™) o

| ] .
FMPFANGSZFIT 18 APR. 19:04 ; AUSDRUCKSZEIT 18. APR. 12:33
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This reaction mgy be canie:l]:tu desciibed in: Moss R.A.. Liu W., Krogh-

Jespersen K., Tetrahedron Lett. (1

B. Accarding to ancther emb
S  wherem R3 = NHy may be prepared
I

formula I-A according to the equatio}
!

shpounds having the general formula I
of of the corresponding compound of

3

H R ' i H
X — 11
A" 4 N'H‘ FI"J\N
AP .
(-A)
10 mmcummaybemlgftbyany ------ tional method known to the
pmslﬂl]edmﬂleart.formmpll aquecus sidium dithionite in dioxane in the

presence of ammonia as described 1?.
833-848.

15 Compounds of formnula I-A
compound VI wherein RS = NOg foll

Compounds of formoula VI wfig:dn Ral -

the corresponding compound of form
20 to the equation:

(V1) with R®= H

This reaction may be carriedk

(1999), 9. 967 or in: Bagh J. et al..

EMPFANGSZEIT 18. APR.
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Chorvat §1J. et al., J. Med. Chem. (1898), 42,
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= mppeee = ==

C.Mdingtomotheunbpdhnmt. pmmdshzwtheplerdfmmuhl
wherein R = Brmaybepreparedby"hmnﬂna uslngN-bmosuodnlmidemBS)uf
leompoundoffm'mmalwhmna,_-!-l ding to the equation:

R1
5 .

This reaction may be carried put in cblogpform as described in: Chen C.,
Dagnino R.. De Souza E.B., m-lgma.!u..nz. hang C.Q.. J. Med. Chem. (1996) 39,
4358-4360. I -

10 : .‘ .

D. According to another embddiment, cofnpounds having the general formula I
whmk’nammamﬁmumimupof mula -(CHgly-CHy-, With n = 1-8
ma;ybeprepamdbymcﬂnncfae:l.l"lpoundof prmula X wherein n = 1-8 with an
amine of farmula 1T according to thel equation:

4
® s TR
n_ |
RN o n"?\ N
b 'Hl ]
15 00 nm18 ,, 0] :

msreacuonmaybemnedﬁutmmuu snlvmt!ntheeueofh@boﬂmg

point amines of formula Marma -boiling gomt alcohol (e.g.: 1-methoxy-2-
wopanonlllolvmtlnﬂ:ecmufa" or Jow Hodling point amines of formula I,
20  between 80 and 130 °C. }

D.1 cmnds¢MXMn-2 5 may be prepared by heating a
compound of formula IV R repitsents -CHg(CHgln-NHg with 1 = 2-6
accarding to the equation: i

'l
I
i
1

F

25 (IV) with RS = -CHpe(CHy),-NHy T ]

- e —— -

EMPFANGSZEIT 18. APR. 12:04 AUSDRUCKSZEIT 18, APR. 12:33
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This reaction may be carried out in s high-balling point alcchol {e.g.: 1-
methoxy-2-propancl] as solvent, betweery 120 and 140 °C.

Compounds of formula [V wheretn RS refs

2-8, may be prepared by reaction of a cor
represents CHg-(CHg)n-NHBoc, with n =2-6

ssents -CHg-(CHgln-NHo, with 1 =

wdmg to the equation-
OH
MNHM "NI-I.
R “N TOH nw=2-8
(VD) with FP = -CH,(CH,),-NH, with 73 = -CH,-(CH,),-NH,

This reaction may be carried out in boilifg phospharns exychlaride in the
presence of 1 equivalent of N,N-diethylarfiine ag described (n Evans RF.,
Savage G.P.. Gough D.A., Aust. J. Chem}(1900), 43, 733-740 or in: Biagl G.,
Giargl L. Livi O., Lucacchin] A., Farmaco}{1887), 32. 61-66.

Compounds of formula VI wherein R3 refresents -CHg-(CHg)y-NHBoc, with n
= 2-6, may be prepared by reaction of a compound of formuls VI with a
dalkytmalonate of formula VI wherein RS represents -CHg-(CHs),-NHBoc,
with n = 2-8, according to the procedure flescribed in A

Compounds of formula VIII wheretn R3 rfpresents -CHg-[CHg)p-NHBoc, with n
= 2-6, may be prepared by reaction the ¢ ling compound of formula
VIII wherein R3 = H with a compound of formula XI wherein L is a leaving
group according to the equation:

L\'{’"I:n’ boc + RKOUO,R' :

o) (VITY) with A% = H NHBoo

(VIlI) with F® = CH,-{CH,),-NHBoc

This reaction may be carried out startingifrom protected alkyl amines bearing 2
leaving group L (e.g.: halogen, mesyilate) jn an alcoholic solvent., for example

AUSDRUCKSZEIT 18, APR. 12:33
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methanol ar ethanal, in the presence of equ:valmtsofmetalﬂcnodmmua

base between 60 and 80 °C. :

Compounds of formula VIII are commerdally available.

Compounds of formula XI may be prepared by any conventional methods
5 known to the person skilled in the art.

D.2 Compounds of formula X wherein n = 1 soay be prepared by reaction of a
compound of formula XII with phosphorgis oxychloride according to the

equation: |
n‘lnlgou _’ n‘ﬁa .
an 0o

10
This reaction may be carried out in boflifg phosphorus oxychloride.
Compmmdsoffnrmuhjm::;.wbe prepafed by reaction of a campound of
15 formula VII with 2-ethoxy-4,6-dfhydro-35-pyrrale-S-carboxylic acid ethyl ester
(XII) according to the equation:
H -Z
X~
R Hy B
vin (:i\ ' R
(i) ' oal)
This reaction may be carried out in an alfoholic solvent, for example methanol
20 or ethanol, in the presence of 1 equivalerft of metallic sodium ae a base
between 60 and B0 °C as described in: Gfrshon H., Braun R., Scala A., Rodin
R.. J. Med. Chem. (1964), 7, 808 and in: Jaranik V.G., Glushkov R.G., Pharm.
Chem. J. (Engl. Transl.) (1967), 3. 247-249.
25 2-Ethoxy-4,3-dihydro-3H-pyrrole-3-carb@ylic acid ethyl ester of formula (XIII)
may be prepared ag described in: GraniklV.G.. Glushkov R.G., Pharm. Chem.
J. (Engl. Transl) (1867). 5, 247:249 and In: Lindstrom K.J., Crooks S.L..
Synth. Commun. {1990), 2335-2337. |
30 Whmoompmmdsofformﬂalpmscnt or several stercogenic centres, and

that non-stercoseleciive methods of synthesis arp used. resolution of the mixture of

EMPFANGSZEIT 18. APR. 12:04 ' AUSDRUCKSZEIT 18. APR. 12:33
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stereciscmers can best be effected in ope or 1 stepe, involving generally ?
sequential separation of mixtures of das ¢ into their constituting racemates,
using preferably chrematographic separations of achiral ar chiral phase in reversed or
preferably in direct mode, followed by at least arje uitimate step of resolution of each

5 racemate into its enantiomers, using most wﬁ::ly chromatographic separation on
chiral phase in reversed or preferably in direct mode. Alternatively, when partly
stereoselective methods of syntheais are used, ; ultimate step may be a separation
of diastereomers using preferably chramatograph
pbase in reversed or preferably in direct maode.

10
In another embodiment, the present

intermediates of formula 1T
HN'R’
3
(| -
H"/j\N/
15 wherein R! and R2 are as defined above ind R3 s hydrogen. alky?, halogen,
alkoxy or hydroxy.
Preferably, the synthesis intermediates of formula IT are gelected from the

dicyclopropyl-5-methoxy-4-pyrimidinamine,
pyrimidinamine, N-[6-chloro-2-[2-
cyclopropylamine and its enantiomers,
25  methyicyclopropyl)-4-pyrimidinamine. 6-chloro-N-cyclopropyl-3-methyl-2-(2-cls-

!
;

cyclabutyl-2-cyclopropyl-5-methyl-4-pyrimid
30 isopropyl-5-methyl-4-pyrimidinamine and
methyl-4-pyrimidinamine.

In another embodiment, the preseént

intermediate of formula VII: 2-
35

EMPFANGSZEIT 18.APR. 12:04 .' i AUSDRUCKSZEIT 18.APR. 12:33
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In another embodiment, the present t ﬂnneomemlﬂleayntheds
intermediates of formmula VI ' ¥
Pl
= .
L -
1 P :
R N OH §

5  wherein R 15 as defined ahove 20d RS1s alkoxy}

Preferably, the synthests intermediates of formula VI are sclected from the
group consisting of: 2-cyclopropyl-5-fluoro-4.8-gyrimidinediol, 5-chloro-2-cyclopropyl-

4,6-pyrimidinediol, 2~cyclopropyl-S-methoxy-4,§pyrimidinediol. 2-cyclopropyl-5-
10  ethyl-4,6-pyrimidinedtol, 2-(3-methyleyclopropy fi-4,6-pyrimidinediol, 5-methyl-3-(3-

methylcyclopropyl)-4.6-pyrimidmeniol, 2-(cyclopkopyimethyl)-5-methyl-4,6-

pyrimidinedicl. 2-cyclobutyl-5-methyl-4,6-pyrimjidinediol. , 2-cyclopentyl-5-methyl-

4.6-pyrhmidinedial, [3-(2-cyclopropyl-4,6-dihydriixy-pyrtmidin-S-y1)-propyl]-carbamie
acid tert-buty! ester, [4-(2-cyclopropyl-4.6-dik ' xy-pyrimidin-S-yi}-butyll-carbamio
15  acid tert-butyl ester. j ;
In another embodiment, the present & ummmmmm
intermediates of formula IV: 4,8-dichloro-2-cycigpropy!-5-fluaropyrimidine, 4,5,6-
trichloro-2-cyclopropylpyrinidine, 4‘,s-d1chlqm- f-cyclopropyl-S-pyrimidinyl methyl
20  ether. 4.6-dichloro-2-cyclopropyl-5-thylpyrin | 2. 4,68-dichloro-2-(2-
methylcyclopropyl)pyrimidine, 4,8-dAchlaro-5-méthyl-2-(2-
methylcyclopropyl)pyrimidine, 4,8-cchloro-2-{eyclopropylmethyll-S-methylpyrimidine.
4,6-dichloro-2-cyclobutyl-5-methyipirimidine, 416-dichloro-2-isopropyl-5-
methylpyrimidine, 4,6-dichloro-2-cyclopentyl-3-

25 .

In another embodiment, the present & ﬂmemcemsthefollm:g-ynthule .
intermediate of formula I-A: B-IIQlllspanyn-N. ¥ lopropyl-S-nitro-4- .l
pyrimidinamine. d i

" i
30 In another embodiment, the present r htion concerns the syntheals
intermediates of formula X

|
I;
! |

EMPFANGSZEIT 18, APR. 12:04 JAUSDRUCKSZEIT 18. APR. 12:32
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wherein n ia 1-8 and R} 18 as defined above.

Preferably. the synthesis intermediates of farmula X sre eelected fram the

group consisting of:'4-chloro-2-cyclopropyl-8, 7-fihy:

5  4-chloro-2-cyclopropyl-8.6.7.8-tetrahydro-SH-p
cyclopropyl-6,7,8,9-tetrahydro-SH-pyrimido 4,3

intermediates of formula X1
H
0 o
l)\N/ oy !
10 R OH
wherein R1is cycloalkyl.
P Prefcrably, the synthesis intermediate offfformula XTI is 3-cyclopropyl-6,7-

dihydro-SH-pyrrolo|2,3-d]pyrimidin-4-ol. '

15 I
It has now been found that compourids ¢

acceptable salts are useful in a variety of phams

For example. the compmmds according

treatment of respiratory disorders in connectio

20 Pulmanary Disease (COFD). ,

as chronic bronchttis, emphysema, cough, eithes directly Minked to COFD or not, and

almcysﬂeﬂbmls.ptdmmuyﬂbm.ldu"t tory distress syndrome, rhinitiy
and asthma. ;
25 P
PrdaredcompoundahaveanhgumJ:t against the human m8
muscarinic receptor at concentrations rangipg fbm 100 nM to almost 1 nM and
Incorparate activity as gelective ph rtergie JV (PDE IV) inhibitors at

concentrations ranging from 2.5 1M to almobt
30 recogntee the ml.mz.miandereeeptorJ

Preferred compounds have been proven # antagenise carbachol-induced
contraction of guinea-pig trachea in vitro.

C
In addition the compounds according to the tnvention may be used in the
35 treatment of the following symptoms which are ¥ to FDE IV or Mg:

EMPFANGSZEIT 18. APR. 12:04 . :|  AUSDRUCKSZEIT 18.APR. 12:32



18704 02 12:18 FAX 32 2 55894089 " " uce .Ilrn' o + OEB MUNCHEN Roz4

PDE JV-related
Amongst FDEs. FDE IV 13 highly &

subtypes have been identified, with distinct,
appears to be distributed ubiquitously. FDE

S musele and lung. PDE IVC is abundent in tissue but is abeent from immune
and tnflammatary cells. PDE IVD is abundant infitmmune and tnflammatory cella.
Functional effects stch as those associated with:gastric acid secretion, relaxation of
the myometrium, bronchorelaxation and diuresip in the kidney have been atiributed
to the effect of PDE IV inhibition. Thia argués infaveur of the tnterest of such

10  approach for treating GI disorders, Kidney d tion, respiratary and inflammatory

'furcAMP.ll‘ourmmanPD!:N
and cellular distribution. PDE [VA
is expressed in heart, brain, skeletal

disorders.

" Furthermare, PDE IV may also be of 2] significance and therapeutic
relevance in CNS therapeutic indications such r:ueprmmmam:dcnmnm.'me
hywthuuuﬂmtmhancedcmmﬂhwpidmdhymhbiﬂmd‘mw

15  stimulates the increase in noradrenaline produced by classical

antidepressants such as imipramine at the post: ptic level (Wachtel H.,
Pharmacopsychiatry (1890), 23, 27-332). Den has also been ahown to increase
cAMP in cortical elices, indicating a potentisl in the treatment of cognitive impairment
{Nicholson C.D.. Psychopharmacalogy (1690), 11,147-158).

20 In addition, the FDE IV enzyme may" a potentia] target for anticancer
therapy. due to its inbibitory effect on tuzour cdll growth (Drees M., Zimmermann R.,
Eisenbrand G., Cancer Res. (1893), BS, 3058-3061). and PDE IV inhihition may be
beneficial in tispue transplantation (Plasky D., Gz M., Morris S., J. Clin. Invest. (1998},

92, 2994-3002) and for cardiovascular diseases {ncluding atherosclerosis and

25  hypertension (Demoulicu-Mason C., Exp.Opin. Ther. Patents (1994), 4, 813-823).

Mg-related
The parasympathetic nervous systenh is the principal excitatory innervation to
30  the detrusor smooth muscle of the urtnary Bladder. Acetylcholine, released from
postganglionic chalinergic nerves, activates po tional muscarinic receptors in
the detrusar which causes contraction of the bl that is coardinated with outlet

a2 W.C., Booth AM.. Yoshimura N., In:
‘Nervouseontrolnftheumgenmlmtun'-.. C.A. (Ed). Harwood Academic
35  Publishers. Amsterdam, (1989), 227-290). Both $12 and m3 muscarinic receptors are
expressed tn the smosth muscle of the biadder detruser (Hegde S.S., Eglen RM., Life
Sclence (1998), 84, 419-428). Muscartnic m3 redeptors play a key role in mediating
the contractile effect of Acetyicholine (ACh) but i3 receptora may also contribute to

relaxation and leads to volding of urine (De G

FMPLCAMREZCIT 10 APD  19.N74 YT CANGDRUMKSTEIT 1R APR 12-7)
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micturition through opposingﬂureh:dngeﬁectphdrmug{c sympathetic tone.
Prejunctional m] facilitory muscarinic recep‘lmn.may also be involved.

Aging, mﬂammauona'hﬂmnpmdneuplogimtunnamaynsulun
Memdnmaﬁumtmdcﬂ'umthcuwgrm:‘-mﬂubhddambema
5 ludmgmuudmuemungmmphqmmchnummqu
micturation and incontinence.
Therefare, nan-selective muscaﬂnlc!Ms sntagenists have uttlity in the

treatment of bladder disorders tncluding urge anh mixed urinary incontinence,
pollakiuria. neurogenic or unstable bladdcr mrpmeﬂma. and chronic cystitis
10  (Gillberg P.G., Sundquist S., Nitvehrant L., Eur J. Pharmacol. (1998), 349, 285-292;
Schwantes U., Topfmeler P., International JFu.ml.l of Clinical Pharmacology and
Therspeutics (1898). 37, 208-218; Anderssgn KE. et al., In: “Incontinence. let
International Consultation on Incontinence- Jusle 28 - July 1, 1998 - Monaco”,
Abrams P., Khouri S., Wein A., usEdﬂ:lmV!n et Un. Paris, (1999), 447-486).
15 .
Gastrointestinal disorders: 5':
9 mmwdmmmm&mmmmmmmm
control of parasympathetic tone andAnct.yldhoMe (ACh). Conitraction of the intestinal
smooth muscle is principally dependent upon lcﬂvatlm of muscarinic m3 receptors
20 although stimulation of m2 muscarinic might synergize with rm3-mediated
responses (Sawyer G.W.. Ehlert F.J., ,&. _ . Exp. Ther. (1998), 284, 269-377).
Gasﬁcaeueﬂmuahounde:the : of the parasympathetic nervous
eystem. Secretagogue effect of ACh dépend the activation of post-junctional m3
rvecc:pu:m:1tltulst:nlrtac:eptmn--lncmtedom:hzll -ganglionic nerves of the myenteric
25 plexus have a facflatory rale on the
Therefore. mg and my muacnrinic .
for treating gastrointestinal disorders jas Wwith tntestinal hypermotility such as
trritable bowel syndrome, spastic eoud:s md divetticulosts (Wallis R M.. Napter C.M.,
Life Science (1899), 64, 395-401) andito radpne a:ld secretion, gastric motility, to aid
30 the healing of peptic ulcers and to tguﬂmuophagnlnﬂmdhennandslnu—
rdathMSyndmmﬂhdunaker!JW un1 R.H.. Scand. J. Gastroenteral.
(1890). 25. 19-38; Coruzzt G., Adami M., B G.. Arch. Int. Pharmacodyn. Ther.
(1888). 303, 232-241). o

1.51_“- by £ T

35 CNS - Cognitive disorders ' !
The release of acetylchaline from cesitral éholinergic nerves s under

autoinhibitory control via m3 or m4 a _ 2,
Therefore, Mg or M antagonists might reduce the levels of ACh released and

may offer a potential approach for the]trea ]nfcognltlved:lmdml causally related

]
}

o
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20

to a deterioration or deficit of cortical chnlmerﬂim such as in senile dementia
and Alzheimer's disease {(Doods H.N., Quinrion R., Mihm G., Life Science (19983), 32.

. 497-503). ]
5 CNS - Locomotor disorders i
The nigrosiriatum has mary more m4 receptars than any other tissue
(Santiago M.P., Potter L.T., Brain Res. (2001), » 12-20). These receptors exert

inhibitory control on Dopamine (D1) receptor mﬁlhted locomotor stinmlation (Gameza
J.. Zhang L., Kostenis E., Felder C., Bymaster F.| Brodkin J., Shannon H., Xia B.,
10  DengC., Wess J., Proc. Natl. Acad. Scl. USA. (1+o|. 96, 10483-10488).
Therefore. centrally active Mg muscarinic antagonists may have the potential

to treat Pariinsonian’s disorders and dyskin Ithoughttnbecaunnyrdatedma

deterioration of dopaminergic neurons in the tum (Salamene J.D., Carison

B.B.. Carrea M., Wisnieckd A.. Nisenbapm E., um L., Felder C.. In: “Soclety for
15 Neuroscience 30® Annual Meeting New Orleans, [Nov 2000°, Mayorga et al., (1988),

Abstract 278.5;: Mayorga A.J.. Cm.ls!ns M.S.. J.T., Conlan A.. Gianutsos G.,

Salamone J.D., Eur. J. Pharmacol. (1999), 364. 'I—l 1).
»
CNS - feeding discrders '
20 Activation of mugcarinic m3 receptors.located in the lateral hypothalamus
contrihutes to feeding behaviour (Yamads M. et 4l., Nature (2001), 410, 207-213).
Therchy, M antagonists may dffer new therapeutic perspectives for the
treatment of obesity, bulimis and metabolic syndrome.

25 CNS - sleeping disarders CoL
Activation of m]1 and m3 receptors in the mediodarsal pontine tegmentum

results in a marked icreased in péradexical sleep indicating that centrally active Mg

antagonists can be useful for treating sleep disorfiers (Imeri L., Biancht S., Angeli P.,
Mancia M.. Brain Res. (1694), 638. 68:73; Sakay] K., Onoe H., Eur. J. Neuroscl.

30 (1997), 6, 415-23). '

Cardiovascular disorders
MMmubuMuMaMcimmmmmm
the SA node. o '

35 Therefore, mg receptor antagonists are ofjpotential vahie in the emergency
tea'hnmtufaeutemcardiallnfnmﬂmwhm' dominant autonomic influence of

the heart is via the vagus nerve, causing sinus o3 nodal bradycardia [Van Zwieten
P.A., Doods H.N., Cardiovascular Drugs and py (16688). 8. 159-167).

|
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‘Ihustheprelmtinvenﬂmcoﬂceiuac of formula I or a
pharmaceutically acceptable salt theréof fir useias a medicament.

In a further aspect, the present inventior] concerns the use of a compound of
formula I or a pharmaceutically acceptsble salt for the manufacture of &
medlummtwmemmmtdm;v:hdm related disarders such as
ruentioned above. v

Inparumxlar.theprmtlmmum the use of a compound of formula

Ioraphumaceuﬁcanyamptnblelaltﬂ:erenf the manufacture of a medicament
Inrmeu'eahnmto!'COPDurafsynptmtﬂa to disorders such as chronic

bronchitis, emphysema, cough, qmtlcﬂ:rfda ary fibrosis, adult respiratory
distress syndrome, rhinitis and
The present invention also 1s & method for treating COPD or symptoms

related to disarders such as chronic brondntls tlnnphyleml cough. cystic fibrosis,
pulmonary fibrosts, adultrupinto:yduh'eusynd:m rhinitia and asthma in &
mammal n need of such treatment, eJm-lsing ng at least ane compound
dfmuhlwapharmmeuﬂcﬂ!ywcepﬁhle thereof to a patient.
'rhetu-m"tratmm as used herein incl curative treatment and
prophylactic treatment. By “curative” ﬁ'eahnmt meant cfficacy in treating a current
sympmmmepinodedaduordawcmﬂmny‘pmphﬂacun'matmmthmmt
wwmﬂmdﬁeomwmumda&uwﬂawcmﬂﬂon
For&aﬂngdhummwunﬂnd‘hm‘uhl.orthe&phanmmﬂcaﬂy
acceptable salts. may be employed at an of dally dosage and administered in the
form of a pharmaceutical composition.’ :
Therefore, anuthuemhodlmmtal"h t iInvention concerns a
phannaoeuﬂmlcmnpulﬂmmmpﬂsﬁga‘ixcﬂ‘ amount of a compound of farmuia
lorapharmnceuucanyaen:pmhlenltthmof combination with a pharmaceutically
acceptable diluent or carrier. ; I
To prepare a pharmaceutical comp
more of the caompounde of formmla I oria

according to the nvention, one or
tically acceptable salt thereof, is

Pharmaceutical compositions comprising according to the
invention can, for example, be adnﬂm:tu'eil or parenterally, Le.. intravenously,
intramuscularly. subcutanecusly or {orally or Intranasally). In a
preferred embodiment, the phlnm.eeuﬂul co are administered by
inhalation.

Pharmaceutical compositiaris cJ:naLle forjoral administration ean be solida ar

Hquids and can, for example, be in the ioftabletspim.dngeesgeh capaules,
| |
!
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salutions, syrups. acrosols, powders for and the like. Pharmaceutical
oompodﬂomauitableforadmkmqnuml i on are preferred.
The {oliowing examples are;pwndJid for tive purposes.

1 EXAMPLE 1: Ammca:ehmndn : Q of the compounds.

Unless otherwise specified in the characterization of the compounds
mpufmmedacmdlngtnﬂ:efaﬂuwmg
Mspectraaremoruedma AC 2850 Fourier Transform NMR

probehead or BRUKER DRX 400 FT NMR fitted|with a SG Indigo2 computer and & 5

mm: inverse geometry 1H/13C/15N triple probehcad. The compound is studied in
DMSO-dg (or CDClg) solution at a pl'oba of 313 K and at concentrations

ranging from 2 to 20 mg/ml. 'Ihelmtnp:nt Jocked on the deuterium mignal of
DMSO-dg (or CDClg). Chemica) ghifts g!m!nppndmﬂddftnmmStahnu
internal standard. '

Musspectmmﬂricmuunmﬂ!mw meode are performed as follows:

HPLC conditions . |

mgmﬁmdmawmmm.Cqﬂunmwwuh
an INERTSIL ODS 8-, DP 5 jan. 250 X 4.6} .

The gradient runa fram 100 % ¢ A (acetonttrile, water, TPA (10/90/0.1.
v/v/¥i) ta 100 % solvent B (acetonitrle, wnter TEA (90/10/0.1, v/v/v)) in 7 min with a
hald at 100 % B of 4 min. 'Iheﬂownteﬂlset 2.5 ml/min and a split of 1/10 is
used just before APl source. Thechmathm 18 carried out at 30 °C.

smmmnmmmmmmemm.Smmlnﬂacdun

MS conditions .

mphmmmmjﬂm/m.vhnmemmof
ahoutaﬁtlpyml.ﬂl’!spem&m-)m‘]l: using a FINNIGAN (San Jose, CA,
USA)ICletmpmospectmetﬂ'!APﬂ- operates @t 450 °C and the

elpiﬂn-yhatu-atIGOCESIaoumeopqntﬂ 8.6 kV and the capillary heater at
210°C. :

Mass spectrometric measurements in ' 1P mode are performed as followa:
50 °C to 250 °C in 5 min. EI
GAN (San Jase, CA. USA) TSQ
temperature is set at 150 *C.
MC241 or MC341 palarimeter.
1 % solutions in MeOH. For some

S'pedncmmﬂonilrecordujnnn'
The angle of rotation is recorded'at 25 l°c
molecules, the salvent is CHaClg or DMS

|
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anWthudemdusﬁigaﬁ;Lhnthhﬂ er
titrator. ) .i
Preparative chromatographic separations are performed on aficagel 60 Merck.
particle size 15-40 ym. Teference 1.15111.9025! using in-house modified Jobin Yvan-
type axial compresaion columne (80 mm-1.d.), fipw rates between 70 and 150 ml/min.
Amount of silicagel and solvent mixtures are as'described in individual procedures.

Preparative chiral chromatographilc !elilﬂﬂtlnns are performed on a DAICEL
Ghiralpak AD 20, 100°500 mm column u an in-house build instrument with
vaﬂousmlnmesdlmahohdlandcsmcqm branched or c¢yclic alkanes at =
350 ml/min. Sclvent mixtures are as dcsﬁibed”n individual procedures.

Melting points are determined; on i; Bochi 535 ar 545 Totiol-type
fusionometre, sndarenotemucwd orbythe temmperature on a Perkin Ebmer
DSC 7. | :

Unlusspeciﬁaduthuwlaehthe'qampk!:s.meoompmdsmobhmdhﬂ:e
neutral form. '

I
2 EXAMPLE 2: Synthesis of amidtngs of formula VI
2.1 Synthesis ufz-meﬂwlcy:'lopmpmu:ba&lm

Bo( 4L

"\/"‘o’\ /?\QN -!

i
'lbasuspmsiunoflodlmhydﬂ#etl y 0.28 mol. 60 % in ofl, washed two
times with n-hexane) in teh'lhydmﬁ.l (150 ml) is added diethyl
cyanomethylphosphonate (45.5 g.. ozsfz‘nonwuoah. at room temperature. The
mixture {s stirred 0.25 h. H'opyle:cnnde-[-ms;ozsmnl]lsaddeddropmurm
tempemtuenndthesoluﬂannlunndbrlﬁthenheatadatreﬂuxﬁt4hm
ml:tmhmohdmdammwﬂumcmmqe(llaguadded The solvent is distilled, the
mlduehpmdmmaunhzdmemdqihadpdthruurmudthduthylethu The
eumbdnedwgmiclayuammhedwi’th dried over magnesium sulfate,
concentrated (atmoepheric pressun) andlfhe residue is distilled under reduced
pressure (76 °C. 70mmngm-ﬂaupu|=f2- cyclopropanscarbontirte 1 (7.5 &
83 %) as an ofl. '

i

2.2  Syntbesis nrz-cmhy!cyclopupmehpqulmmdc nydrochloride 2.
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Gaseous hydrochloric anid I# pal\ned through a solution of 3-
mmwcyuapopanwuuelws;.aamnpnmeﬂ:mol(s.'omnato'cumn'rg
have been absorbed. mmulmgmn:tu lnthenﬁ-lg:mtnrfordrsh Ethanpl
(150 m]) is then added and gaseous & ?pamdthroughthuoluumat-a-c

S for 4 h. The solvent is evaparated in ydrochloric acid in diethyl ether (3 N
solution. 3 ml) is added and the sohy centrated and dried in vacuo to afford
2-methylcyclopropanecarboximidamide 1y 3 (6.15 g, 50 %) as a paste that
is used without further purification. 5;- \

I

s aia s e e

10 a EXAMPLE 3: synﬂ\eoiaofde-pys:m.l dertvatives of formula VI.
31 Synthests ufz-cydppmpyl-s-mmh W&l 3.

15 . =—- loride (3.40 g. 28 mmql) is added

ol (50 mil) under a nitrogen

atmosphere. at room temperature. orgmalonate {6 g, 28 mmol) is added and
20  the mixture is stirred at 60 °C far & b.[The s¥vent ia evaporated and the yellowish
sclid obtamed is dissolved tn 60 ml of whiter. The pH is adjusted at € with a 6 N HCl
soluﬁmandﬂlewhite puupmuﬁ:meﬂn Ntfred and dried. 2-cyclopropyl-5-flucro-

! 3B a white powder and used in the next

.6-pyrimidinediol 3 (3.6 g, 76 %) 1s
stepwlthoutmrm«mmﬂmtlm F
25 14 NMR (250 MHz, DMSO): oosLiu. i ] 1aa(m. 1H), 12.1 (be, 2H).

Campounds described in table 1

b
EMPFANGSZEIT 18 APR. 12:04 Lf JAUSDRUCKSZEIT 18, APR. 12:32



- i e - ot wr~ Jua

s |
!
Table 1 3 l !
4 |2-cyclopropyl4.6-pyricnidinediol | P{&mt Qelgy 1966, NL86513321
B  [2-cyclopropyl-5-methyl-4,6-pyrimidinediol } (ua+-): 168
6 |5-chloro-2-cyclopropyl-4.6-pyrimidinedinl -j:l M%-N"-): 187/189
7 |2-cyclopropyl-5-methoxy-4.6- s 3 (M*+): 182
8 |2-cyclopropyl-5-ethyl-4.6-pyrimidinedial [l |M3 p+): 180
® |2-{2-methylcyclopropyl)-4.6-pyrimi J I5| NMR (250 MHz. DMSO): 0.63 (m, 1H),
' |t |1 @, SED, 1.18 (m, 14 1.38 fm, 1H,
_ {161 (. 150, 5.08 (s, 1H0
10 [S-methyl-2-2-methylcyclopropyD-4.8-  §
pyrimidinediol |
11 |2-(cyclopropylmethy)}-5-methyl-4,6- {
pyrtmidinediol j
12 |2-cyclobutyl-5-methyl-4.6-pyrimidinedial 2
13 |3-1sopropyl S-methyl-1.6-pyrimiémediol i
14 |2-cyclopentyl-5-methy)4,6-pyrimidnediol}
18 (13-(2-cyclopropyl-4.6-dihydroxy-pyrimidin-® | m& ovrr): 310
yD-propyll-carbamic acid tert-butyl ester i
16 |[4{2-cyclopropyi-4.6-dihydroxy- M$S| (MH): 324
yl-butyl}-carbamic acid tertbutyl ester  §
¥
8.2  Syntheala of 2-cyclopropyl-5-nitro'f, 6-pyimidinediol 17
il
OH
) 17 1
s }

Qlacial acetic acid (90 ml) is to fiming nitric acid (40 ml) at O °C. The
solution 1s warmed to 30 *C and 2 |6-pyrlmldlnediol4(35g.o.25md,)ll
added in portions. The temperature is t Getween 30 and 40 °C. After lh, the
mixture {a poured onto crushed ice and ed, [{he filtrate 18 concentrated to 50 mi in

10  vacuo. Methanol is added and the precipitate isfiltered and dried. Pure 2-cyclopropyl-

5-nitro-4.6-pyrimidinediol 17 (39.8 g B#%e) 1d]obtained and used in the next step
without further purification.

MS (M*): 197.
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4 EXAMPLE 4: synthesis of 4,6-dichloropyrimiding derivatives of farnmila IV.
4.1 Syuthesis of 4.6-dichlmo—2-cyc]ogmpyl—5-ﬂunropyﬁmidim 18:

E

4

‘o f

|
5 2-cyclopropyl-5-flucro—4,6-pyrimidinediol 3 (3.51 g 21 mmol) is suspended in
phosphmamdﬂwﬂellsmn.nmébfﬂ.ﬂwme (3.08 g 21 mmol) and
phosphorus cxychlaride (15 m) is added dropwise to the suspension at O *C. The
resulting mixture is stirred at 110 °C for 2 h. then cooled to room tenperature. The
brown solution is poured onto cru ice and extracted five times with
10 dichloramethane. The combined organic are washed three times with a 1 N HCl
solution, Medwmamulumaﬂﬁt:ﬁndcmmh:tedhmotoaﬂmﬂﬁﬁ-
Mmz-qdw-&ﬂuwopynnl!dme P.Ouanmg!uﬂl&.ﬂﬂg. lm%)?hlchil

used in the next step without further: purification.

MS (M™-): 205/207/209. ' E

15 ’ A
Compounds deneﬂbedmtablénca!nbelbnﬂ:mmmmﬂogouway.

o o Xl rrp:-_r‘%-mw _-uh:-.-m?uu-.-.:'lu-m_n . —— e T
e - - - "R - . - - - - -

e

T
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Table 2 I E ’
) 4{

19

4,6-dichloro-2-cyclopropylpyrimidine il mnm 189/191/188

4,8-dicbloro-2-cyclopropyl-B- | iMs M+ 202/204/206
methylpyrimidine | b

2

4.5.&tdch1m—2-qyclopmpylpyﬂmldTh§ ri:IIMB OM*): 222/224/226

4,6-dichloro-2-cyclopropyl-5-pyrimidifyl  Hims o+ 216/220/222
A

4,86-dichloro-5-methyl-2-{2-
methylcyelopropyl)pyrimidine

4 s-dlclﬂnru-ﬂ-(cyclopmpyhmuwl)-
methylpyrimidine

. 27

4,6-dichloro-2-cyclobutyl-3-
methylpyrimidine

4,6-dichloro-2-cyclopropyl-5-
nitropyrimidine

10

n

sodium bicarbonate solution. The h organic layers are dried over magnesium
sulfate and concentrated tn vacub |t -'ﬁ d h—chloro—N 2-dieyclopropyl-5-flucro-4-
pynmldmmms:u.yenawunpssi:& 56) which is used in the next step
without further purification.

MS (M+): 227/230. |
! |

i e e —
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Compaundsdescﬂbedmu%ﬁam befynﬂiesizedlnanamlogousm.
Table 3 H i
32 G-duw'o-N.chynlopropy!-‘l-p:y. MS (MHH): 210/312
38 |6-chioro-N, 2-icyclopropyl-5- methyl4 MS (MH"): 223/225
pyrimidinamine |F
34 5.8-dlchlwn-ﬂ.2-dlcyﬂopmpﬂl - imine | MS (MH*): 244/246/248
a8 G-chlutn-N.z-dlqdowupyl-B-: 3 -F- MS (MHY): 2407342
Pyrzmdinemine A
38 |6-chloro-N,2-dicyclopropyl-S-ethyl-4- ,} MS (MH1): 238/240
| Eymnldinmhe J 1- . !
87 |N-[6-chloro-2-{2-trans- -4 MS (MH*): 224/226
pyrimidiayll-N: e -
38 N-ls-chloroa-ﬂ-ml-meﬂzy‘ opl‘ﬂfpﬂ)-&- MS (MH*): 2247328
Pyriidinyl]-N : [alp2S = 487,28 (c=1. CHaCly)
30 N-[Mmm MS (MH*): 224/3228
Fyrimidinyl}-N-cycl il % laJp®5 = -83.80 (c=1, CHaClg)
40 |6-chloro-N-cyclopropyl-S-mettiyl-2-(3-tuns. MS (MEH"): 238/240
methylcyclopropyl)-4-pyrimidi\gmine j
41 |6-chloro-N-cyclopropyl- yi2-3-qe- MS (MH*): 238/240
methylcyclopropyl) }
42 N—ls-clﬂm-ﬂwlqclowopyhnew 5-methyl;4- MS (MH*): 238/240
sttt . eT"f
43 |6-chloro-2-cyclobutyl-N-cycl Wi4-  [MS Mr): 2377239
pyrimidinamine !
44 [e-chlero-N,2-dicyclopropyl- ! MS (MH*"): 255/257
pyrimidinamine (K8 i i
48 |6-chlaro-N-cyclobutyl- -S-incthyl4-  |Ms Y 238/240
48 |6-chioro-N-cyclopropyl-2-izoprojivi:5 . MS [MH*: 226,218
e N
47 |6-chloro-2-cyclopentyl- : Iap'yl:'shmﬂmal- MS (MH"): 252/254
pyrimidinamine I‘ 1 I

() compound 37m
(second cluted) by chromtn

isopropancl/n-hexane 1/99, 20

EMPFANGSZEIT 18. APR. 12:04
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its énantiomers 88 (first eluted) and 39
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Sodium (0.417 g 1a.1mmnu£uduso in methayel {85 ml) under a nitrogen
atmosphere. Cyl:lnpmpanem‘bmdmihnmide hloride (3.19 g 18.1 mmol) i
added in one portion. The mixture Js stirred it room temperature for 0.25 b, then
ﬂtﬂ'edupmhyﬂocelmeﬂl&atelsimcmtmtedmncuotosom This free base is
added to a solution of sodium {0.834 g 36.2 immal) in methanal (130 mY) under a
nitrogen atmosphere, at room f 2-ethaxy-4,5-dihydro-3H-pyrrole-3-
carbaxylic acid ethy] ester (3.4 g 1811 mmol) i¥'methanal is added and the mixture is
stired at 60 °C overnight. After cjoling. thel solvent is evaporated and the sobid
obtained is dissolved in water. The pH 1s adjustél at 5 with a 5 N HCI salution and the

white precipitate formed is 1 and . 2-cyclopropyl-8,7-dilydro-SH-
pyrrolo2,3-djpyrimidin-4-ol 48 (1. 58 %) is! obtained as & white powder and used
in the next step without furiher ton. lF

MS (MH*): 178. !

7 EXAMPLE 7: synthesis of

7.1  Synthesls of ycloprppyl-5,8.7,8-tetrahydro-5H-pyrido|2,3-
dlpyrimidine 50. .
A 7 .
H’n : ,‘ +
g y
15 : : - T

(3-(2-cyclopropyl-4.6- . h
butyl ester 18 (1.4 g 4.5 mmol) is ayisy _phosphm‘unwubloﬂdelmml].a
mbch:reofNN—dlelhyhrﬂHne(O?MS and phosphorus axychloride (10 mi) is
added dropwise to the suspenxion it iemperatirrg. The resuliing mixture is

: onto crushed ice and extracted two
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precipitate formed {s flltered and dfjed. e Gmbined organic layers are dried over
magnesium sulfate and concentrafie i::lva b to afford & mixhme of 4-chloro-2-
cyclopropyl-5.6,7,8-tetralydro-5H-p{rido[3.3- dine B0 and non-cyclized 3-{4,6-

Dprog 40. This mixture is dissolved i 1-
methoxy-2-propancl and heated at 140 °C for Sfh. After cooling, the solutton ts diluted

with dichloromethane and washed: 'wa (2x) and with an hydrochloric acid
solution (1 N). The combined orgais Idusnddedmmagnulumsmfateand
concentrated in vacuo. The resulting] crude i purtfied by chromatography on

10  sllica gel preparative plates (dl.chlor b
solid, which i3 combined Iuth

cyclopropyl-5.6,7,6-tetrabydro-5H-py dol2,

/ammonia 97/3/0.3) to afford a

orange solid (209 mg, 20 9%).
MS (MHY): 210/212.
15
4-chlaro-2-cyclopropyl-6.7.8 -pyrimidol4.5-blazepine 81 can
synthestred in an analogous way.{
MS (MH*): 224/226
20 72 Synthesis of 4-chloro- 57 -dihydro-5H-pyrrolola, 3-djpyrimidine

2-cyclopropyl-8.7-dthydro-5 pyn’:nlol.'l % dipyrimidin-4c] 8 (0.5 g 2.8
25 mmol ia suspended in mxych de (0.7 ml). A mixture of N.N-
diethylaniline (0.46 g 3.1 wmol) En¢ phos jorus axychloride (0.7 ml) {8 added

dropwise to the suspension at rooriy xe. The resulting mixiure ig sthred at
120 °C for 3 h. The solution 18 pourg? Ahed ice and extracted two times with
dichloromethane. The aqueous layerdiy alic d (pH 10) and exirgcted four thmes
30 with dichloramethane. The combinedyorgahic Iafers are dried over magnestum sulfate
and concentrated in vacuo. The crudfl mixture (370 mg, 68 %, 91 % puity) is used In
the next step without further purificic iué tofthe unstability of the compound.,
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A mixture of thicmorphotine [2 2:E:,'2
S-flucro-4-pyrimidinamine 31 (1 g, -4 I )
cooling. the brown solution is dilut 3 =

10 saturated sodium bicarbonate aulu
magnegium sulfate and concentratey
crude oll is purified by column ¢ RYe
N.2-dicyclopropyl-8-fluoro-6-[4-thiox '. ' y1]
%) as a yellowish solid. ; 1 }

15

8.2
pyrimidinediamine 141. |

o

. 20 A mixture of ohexylazh ' Ei_'rg
dicyclopropyl-8-methyl-4-pyrimidindsine-
propanal (2 ml) ta stirred at 125 °C for 1
dfiuted with dichloromethane, washet tw
sclution. The cambined organic ‘-., s

25 concentrated under high vacuum tol affory

column chromatography (dichloromjethane
cyclohqvl-Ne.z-dic_vdopmpyl- ;

EMPFANGSZEIT 18, APR.

and 6-chloro-N.3-dicyclopropyl-
stirred at 110 °C for 18 hours. After
ane, washed two times with a
arganic layers are dried over
vacuumn to afford a brown ail. The
(hexane/ethyl acetate: 80/20) to give
M4-pyrimidinamine 120 (915 mg, 71

Synthesis of N4-cyclohexyl-K6,2-¢ W -6-methyl-4,6-

g 18 mmol) and 6-chloro-N,2-
,70 g 3 mmol) W l-methoxy-2-
. After cooling, the brown solution is

over magnesium sulfate and
oil. The crude ofl is purified by

: 97.3/2.7) to give pure N%-
lamine 141 (0.150 g, 17 ).

AUSDRUCKSZEIT 18, APR. 12:31



™ 18/04 '02 12:24 FAX 3% I d0UYAWN

8.3  Synthesia of 6-(1-azepany)-N4,

6-(1-azepany))-N.2-dicyclopropyl Al
5 synthesized as described in 6.1. using I

p;n-mjmmhmlcanduepmumrtm;::m R

MS (MEH): 318. ' | \
To a suspension of 6-{1 ;
10 188 (0.5 g 16 mmol) i 1,4-dioxane (35 il

stirred at room temperature for 10 h then filiuted with ethyl acetate and washed three
umeswnhwutu"l'heoombmedm'g'aruc s ake dried over magnesium sulfate and
concentrated In vacuo to afford a yellow ol de ol is purified by column

15 chromatography (dichloromethanc/cthangl{ amrhonia: 95/5/0.5) to give pure 8-(1-

- M0

azepany)-N4,2-dicyclopropyl-4.5- 83 {137 mg, 30 %) as a reddish
solid.
8.4 Synthesis of 1-[2-cydoprqm-6-(: ploprbpylamino)-S-methyi-4-pyrimidinyl)-4-
20 plperidinone hydrate 107. . i
.
' M b’
| —_— ‘ .HO
5 Vil [CX
i o

Adet| to § solution of N,2-dicyclopropyl-6-(1,4-

dioxa-6-azaspiro[4.5Kiec-8-y0-5-methyl-4:pgrton 148 (283 mg, 0.86 mumol) i

25 tetrahydrofuran (15 mD). The mixture {5 st youm temperature for 18 h, then
diluted with dichleromethane and wi o with sodium bicarbonate. The
combhedmmamdﬂedmmaquﬂ sulfate and concentrated in vacuo
to affard » white paste. The compound is u vacuum to give pure 1-[2-

[}
:i
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cyclopropyl-6-(cyclopropylamino)-5-m

§-pyrimidinyl]-4-piperidinone hydrate 107
(lwmg.slﬁluamm. .

h

e -" N,2-dicyclopropyipyrimidin-4-amine 81.

LH—T-'

8.5 Synthesis of 6-azepan-1-yi-5-t

g

S T

o~

N-Bromosuccinimide (0.38 g, z«l tol) is added to a solution of 6-(1-
azepanyl)-N.2-dicyclopropyl-4-pyrimic FEne B2 (0.5 g 1.84 mmal) in chloroform (2
mnmmuuﬂrmdateoij oyermight then coaled, diuted with
dichloremethane and washed two Hmes3w i3 whter. The combined organic layers are
dried over magnesium sulfate and © , rajed in vacuo. The crude mixture is
purified by column chromatography (di ”i ------ tthane/ethanol: 97/3) to give pure 6-
azepan- 1-yl-5-bromo-N,2-¢ opropylpyiimidi-4-amine 61 (134 mg, 21 %) as a
brownish paste.

8.6  Synthests of 4-azepan-1-yl quhpupyl-s.e.v.a-tctnhydm-pymoﬂ.a-
dipyrimidinc 188.

IHE i

1.
A mixture of azepane (16.2 ml, 14 Ammdl) and 4-chlaro-2-cyclopropyl-5,6,7.8-
" tetrahydro-BM-pyrido(2.3-cpyrimidine 58 8.851 g. 4.06 mmol) 1s stirred four days at
110 °C. After cooling, the brown |i E dihited with dichloromethane and washed
two times with water. ‘The combined ¢ ayere are dried over magnesiurg sulfate
andmuundermghmuumo A 2brown ofl. The crude oil is purified by
column ehromatography (dichlorometh eth ol/ammenia;: 90/10/1) to give pure
4-azepan-1-y}-2-¢yclopropyl-5.6,7.8-t rabygiro-g dof2.3-d]pyrimidine 1858 as a

Ompmmdldeacrlbedlntnble4 L be pynthesized according to ane of these
methods. ﬁ
zl

I

i
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Table 4
Guit | Configurstion data Froe base IUPAC NAME WMH' |D8C *C[alphms
and for -) (mp)
solvate
83| LHO Achiral -2-dicyclopropyl-6- 1. 3-thiazlidin-3-yl)-4-pyrimidinamine (262) | 1813
84| 1HC achiral |N-cyclopropyi-3-tsopropyt-6-{1,3-thizzclidin-3-y-4-pyrimidinamine (284) | 2044
B8 | 1 maleate achiral |6-01-azepanyl-2cyclobutyl-N-cyclopropyl-5-melhyl-4 pyrimidinamine 301
56 | 1 maleate achiral ]&(l-mwu.“mhmm-ﬁmﬂmwm 287
87 3/2 achiral 8-(1-axepanyl]-N,3-dicyclopropyl-5-methyl4-pyrimidinamine 287 149.9
pehical, A-(1-azepanyll-N-cyclobutyl] et dingmine——| 30 ==
= . - -N-- 853 [ -
mine
60 | 1 maleate achiral Lulmm-nnmwwmmmmm 201 | 1113
11 achiral l&nepn—l-yl—b—hnum-u.z-dwydopmpylpymudm-#am 351/353
a3 achiral 6-(1-azepanyl)-N.2-dicyclopropyl-4-pyrimidinaraine 273 | 1248
e achiral 6-(1-axepanyl)-N%,2-dicyclopropyl-4,5-pyrimidinediamine 288 | (769
64| 1 maleste achiral 6-szepan-1-yi-N-cyclopropyl-2-isopropyl-5-methyipyrimidin-4-amine 289
65 | | maleate [A-1,2| rac | trans [6-(1-ascpanyf)}-N-cyciopropyl-5-methyl-2-(2-methyicyclopropyl)-4- 801
amine
88 | L maleate [B-1.2] rue cis |6-{1-azepany)-N-cyclopropyl-5-methyl-2-{2-methylcyelopropyl)-4- 301
pyrimidinamine
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= 87 B- | pure | trans [6-{1-azepanyl)-N-cyclopropyl-5-methyl-2-(2-methylcyclopropyl)4- 301 -58.79
;z: 18.2§ pyrimidinamine )
% a8 A- purc | trans |6-(1-azepanyl)-N-cyclopropyl-5-methy}-2-(2-methylcyclopropyl)-4- 301. +57.66
= 18,28 lpynmldlum!m
= 69 | 1 malcate achiral 6-(1-azepanyl)-N-cyclopropyl-2-(cyclopropylmethyl)-5-methyl-4- 301
> pyrtmidinamine
= 70 A-12| rac |trans N—I&[l-uepnnyn-s-dﬂmz-ﬁmﬂlylcydnpmpyn+pyﬂmldlrwll-ﬂ- 321
= cyclopropylamine
- 71 A13| mac |trans l&-(lmﬂ-ﬁ-cydopmpyl-!ﬂnﬂhyhyrbmﬂ4-pyﬂmﬂlnﬂnﬂne 287

73 | 0.2 IPrOH, achiral 6-(1-azocanyl)-N,2-dicyclopropyl-8-metiryl-4-pyrtmidinamine 801

’ 1 malcate “. - g

:_'Pam " Siallaazocanyilsleeyclonromilde{2meihyleynlnpry i e a s
N o 135 |- mint - [N.a-dicyclopropyl-6-(3.5-dimethyl- 1 -piperidinyl)-5-methyl 4- 301 - | 813 z
= . pyrimidinamine .
2 75 | 1 maleate achiral ,2-dicyclopropyl-6-[4-(3-methoxyphenyl)-1-piperidinyll-5-methyl-4- 379 | 1236
g pyrimidinamine
g 76 | 1PrOH, 1 achiral (1-{2-cyclopropyl-6-[cyclopropylamino)-5-methyl-4-pyrimidinyl}-4- 456 86.1
= maleate piperidinylj{dipbenyl)methanol
= 77 achiral N,2-dicycloprapyl-6-methyl-6-{4-{trifluoromethyi)piperidin-1- 341 | (884
> pyrimidin-4-arine
i 78 | 1 maleate achiral me«umupmm-s-m 309 | 1219
~ {dinsznine
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4-piperidinol

70 achimi N.2-dicyciopropyl-6-(4,4-dimethyl-1-piperidinyl)-5-methyl-4- 301 Y
pyrimidinamine E
so| 1BHA achiml N.2-dicyclopropy)-6-(4,4-dimethy)- 1-pipesidinyl)-5-methyl-4- 301 -
pyrimidinamine :
el achiral 1-2-cyclopropyl-6-(cyclopropylamina)-5-methyl-4-pyrimidinyl-4- 316 | 230.6 H
plperidinecarboxamide g
63 | 1 maleate achiral 6-{4-benzyl-1-piperidinyl)-N,3-dicyclopropyl-5-methyl-4-pyrimidinamine | 363 | 1821 -
[T] achirl 1132-cyclopropyl-6-(cyclopropylamine)-B-methyl-4-pyrimidinyl-4- 817 | 2198
piperidincearboxylic acid
84 ackiral T-{2-cydopropyl-6 (cydopropylamingl 5-methyl-4 pyrimidinyl-4-pheoyl- | 374~ | 1483
4-piperidinecarbonitrile
85| Umaleale |~ | achim]] pclopropyianinn) Smefhy-t pymydiml-e- | 945 11186 |- -
e8| - - - achtral | - --IN.Z—dlcyubﬂmpyl-&Wethyl-lﬂplwldﬁlyn-s-unﬂlyMpymHlnm 301 -
87| 1HC achiral N,2-dicyclopropyl-6-(4-ethyl-1-piperidiny)-8-methyl-4-pyrimidinamine 301
[T ,2-dicyclopropyl-6-(4-ethyl-4-methyl-1-piperidinyl]-5-methyl-4- 315
Eﬂmldmamlne
89| 1HA .2-dicyclopropyl-8-{4-ethyl4-methyl- 1 -piperidinyl)-5-methyl-4- 315
e
0 1-{2-cyclopropyl-6-{cyclopropylamino)-5-methyl-4-pyrimidinyl]l-4- 289 | 1500
[piperidinol
1 1-{2-cyclopropyl-6-{cyclopropylamina)-5-mcthyl-4-pyrimidinyl]-4-phenyl- | 3856

tZT Zo. va/er
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¢ ) ,
23>
= ™ achiral 1-13-cyclopropyl-6-{cyclopropylamino)-B-flucvo4-pyrimidinyll-4-phenyl- | 869 f
= 4-piperidinol ] i
g o achiral {1-[2-cyciopropyl-6-{cydiopropylamino)-5-methyl-4-pyrimidinyi|-4- 305 | 1189 :
— piperidinylimethanol 1
= 94 | 1 makeate achiral |N3~dicycinpropyl-5-cthyl-6-{4-methyl-1-piperidinyll-4-pyrimidinamine._ | 301 ;
= 85 | 1 malcate achiral N.2-dlcyclopropyl-5-methyl-6-(4-methyl-1-piperidinyl)}-4-pyrimidinamine [ 287 | 97.9 ;
. ™ achiral N.3-dicydopropyl-5-llucro-6-(¢-methyl-1-pipcridinyl)4-pyrimidinamine | 291 '
= o7 A13| rac | trens [N-cyclopropyl-5-methyl-2-(2-methylcyclopropyl)-6-(4-methyl-1- 301 | 813
= piperidiny|-4-pyrimidinamine
©8 | 1 maleats |B-1,2 cls[N-cyclopropyt-5-melhy1-3-B-methyicydopropyl)-&-(4-methy-1- ;
T [ee A fLes| 4 '
e e = —
> ———J100[— B — —t e85 |——— — =
= 18.28
S 101 A-1.2| rmac | trans [N-cyclopropyl-2-(2-mcthyicyclopropyD)-6-(4-methyl- 1-piperidinyl)4- 287 | 120.3
E pyrimidinamine .
= 103] 1HO |A13| mc N-cyclopropyl-2-(3-methylcydiopropyl-6-(4-methyl- 1-piperidinyl4- 287 | 148.1
= pyrimidinamine
= 103| 1 maleate |A-1,3| rac | frans |N-cyclopropyl-2-(2-methylcyclopropy))-6-(4-methyl-1-piperidinyl)4- 287 | 182.1
. pyrimidinamine
= 104 A | pure -CyClopropyl-2-@ methylcyclopropyl)-6-{4-methy)-1-piperidinyl4- 287 65.81
= 18.28 pyrimidinamine
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;EH: 108 B- | purc | trana [N-cycloprapyl-2-{2-methylcyclopropyl)-6-(4-methyl-1-piperidinyl-4 287 70.6

= 18.28 pyrimidinamine .

= 108] 1HCG achiral N.2-dicyclopropyl-5-methyl-6-(4-methylenc- L-piperidinyl-4- 285

= midinamine

= [107] 1HO achural 1-12-cyclopropyt-6-(cyclopropylamino)-5- methyl-4-pyrimidinyl]-4- 305

= piperidinone

t 108 achiral N4,2-dicyclopropyl-N6, 5-dimethyl-N6-|2-(3- thienyllethyil-4,8- 329

z pyrimidinediamine

= 108| 1 maleate achiral N4,2-dicycloprapyl-5-methyl-N6-|2-(2-thienylethyll-4,6- 315 139.1

TS| T maleate | - | ahER [ - (NA ey o propy Nz ary ity NO B civpethyi 4.8 . [-299-- [ [T T f _.
) midinediamine — e

—_i01] Lmaleate | ] achiral|. . |42 oyciopropy} - mctigh Mo(3 thierybmethyl4.6- .| 901 | 1618 |

% ' |pynnudmdhmm= _

= 113[ 1 maieate achiral 'N.3-dicyclopropyl-6-(S,6-dihydro-1{2H)-pyridiny))-5-methyl-4- 271 | 1189

= pyrimidinamine

= 113 A-13[ mc | trans |N<cyclopropyl-6-(3,6-dilydro- 1(2H)-pyridinyl)-3-2-methyicyclopropyd4- || 271 | 107.4

— pyrimidinamine

- iia] 1HG |A13| rac | ans [N-cyclopropy-6-3.6-diliydro- 1(2H-pyridinyl)-2-(2-methyicyclopropyl-4- | 271

g pyrimidinamine

S 118] 1 maleate achiral 6-(3-azablcycio[3.2. 1joct-3-yi)}-N,2-dicyclopropyl-5-methyl-4- 208

2 midinamine

NARINAN AAn «
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129 ;
[ ]
- - :
% 116] 1 malcate achiral N4,2-dicyclopropyl-5-methyl-N8.(4- pyridinyimethyl)-4.,6- 206 | 165.3 :
E pyrimidinediamine i
E 117) 2 maleate |A-1,2{ rac |trana N‘ﬂdwbmmﬂhﬂcychwuwlrw-(kwﬂdmﬁmHM&B- 298 ¢
- - - ] .- pyrimidinediammine . '
= 118| 1 maleale achiral N.2-dicyclopropy+5-ethyl-6-[4-thiomorpholinyl)4-pyrimidinamine (1:1) | 305- | 99.3 §
= 118] 1 HCI achiral IN.E-dicydopmpyl-S—melhyl-e-M-tllbmorpholinyll-#pyr!rnldlnamlnc T (390) | 224.4 E
= 130 achiral |-2-dicyclopropyt-5-flucro-6-t4-thiomorphalinyl)-4-pyrimidinamine 285 | 8D
?. 121 achiral [N.2-dicyclopropyl-6-{4-thlomorphalinyl)-4-pyrimidinaminc 376) |
133 achiral |N-2-dieyclopropy-5-meihoxy-6-{4-thicmarpbolinyl-4-pyrimidinamine 307 .
. [193] 1 maleate |.. .|achiral|-.  |N-cyclopropyl-3-Jacpropyl-5-methyl-8{4-thiamorpholinyl)-4- 2803 | 89.64 1 .. o
) o 1-5-methyl-2-{2-methylcycl 1)-6-{4-thiamorpholiny)-4- |._(304) +48.7 8 __ '
pyrimidinamine . : - o
T “EE| IHG | B | purc | trans [N-cyclopropyl-6-methyil-3-(3-methylcyciopropyD-6-(4-thiomorpholinyl4- | (304) o -
E 18.28 pyrimidinamine
% 138 1HCI | A- | purc | trans [N-cyclopropyl-2-(3-methyicyclopropyl)-6-(4-thicmorphotinyl)-4- @a90) +86.9
E 18.28 pyrimidinamine -
. 127 1HG | B- | purc | trans [N-cycloprapyl-3-(3-methyicyclopropyl)-6-{4-thiomorpholinyl)-4- (250) 686 .
= 15,28 pyrimidinamine !
= 128 1 maleate achiral [N4-beruzyt- N6 3-dicyclopropyl-5-metiy}-4,6 pyrtmdinediamine 295 !
f:"» 129| 1 roaleate achiral Jl‘-bmzyl—ﬂs.2-dlcyclopropyl-N"'.S-dlmemyl-4.6-pyrhnldtncdllmlne 309 | 745 !
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= 130 1HBr JA13)| T ml N&qelopmpyl 2-(3-methylcyclopropyl}-4.6- (z94)
>
% 191| 1 maleate nchiral pz.d icyclopropyl-5-methyl-N6-{2-{methyisulfanylbenzyl}-4,6- 41 | 1327
f 132 1 maleate achiral N‘2-dlcydopmpyl—ﬂ6-(2.6-dlﬂuombeluyl)-5-mdhyl-4.6- 331 | 1627
= inediamine
= 133| 1 maleate achiral IN%.2-dicyclopropy!-¥6.-(2-lunsobenayil-5-methyl-4.6-pyrimidinediamine 313 | 149
= 134 1HCl [A13[ rmc | trans iN9_cyclopropyl-N6-methyl-2-(3-methyleyclopropyl)-N8-(2-nitrabenayl)- 354
4,68-pyrimidinediamine E
S T A S R R e G A | BF TR |
pyrimidinediamine 3

136|— 1 malcate achiral Jm— -NB: =S-metlyt=¢.6- 331 184.9- - 2
é 137| 1 maleate achiral IN‘-cydohcplyl-Ns.ﬂ-dleyehpmpyl-S-nnﬂwl4.6-pyﬂm{dlnedhndne 801 | 1361
% 138| 1 maleate (A-13| rac | trans v cycioheptyl-NS-cyclopropyl-2-{2-methylcyclopropyl)-4.6- 301
= pyrimidinediamine )
— 139 1 maleate achiral |N4-qcld|elyl-N5.quthN4.Hhuthﬁ4.&mmwm 301 | a3e-
= 137
g
= 140} 1 maleate achiral Jmmn‘quduyl-uﬂ.z-d!cychwm-«s-mmmmm 307/309| 2.9
E 141| 1 maleate achiral me—ﬂ.mm—s—m.s—mmmmm 287 | 159.7
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= 143] 1 maicate [A-1.2] rac | &ans Nécycloheny-N6-cycopropyl 3-3-metlylcyclopropyl-4.6- 287 | 174.3
% amine :
= 143 A- | pure’ | trans [n¢_eyriohexyl-NS-cyclapropyl-2-{2-methylcyclopropylipyrimidine-4,6- | 387 85.25
- _ 18.38 lamine '
pt a4 B- | pure | trans né_cyciohexyl-N6-cyclapropyt-2-(3-methylcyclopropylipyrimidine-4.6- as7 844
= 1828 diamine
= 145] 1 malcate mixt | cis & (N3 Mqunm_&mgmy'_ua_“_mﬂhﬁqdw_ﬁe_ 3ol 166.0
b3 trans cdiamine

148 A | pure |dsor N4 2-dicyclopropyl-5-methyl-N6-(4-methylcyclohexyl)-4.6- an
ezl | S A trans pwrimidinediamine .. ]

147 achiral 1-[2-cyclopropyl-6-(cyclopropylaminn)-5-methylpyrimidin-4-yljazepan-2- 301 ®
I R I |- .o ome - -- .
S pyrimidinamine
s 149 achbiral  3-dicyciopropyl-8-(1.4-dioxa-8-azaspirol4.5)dcc-8-yl-5-methyl-4- 33l | 111.0
g amine
= 180] 1 maleate achiral 2-dicyclopropyl-N6-(2,2-diphenylethyl)-B-methy)-4,6- 385 | 1574
== nedlamine
= 181] 1 maleate | 1,5 | mbxt ,3-dicyclopropyl-5-melhyl-6-(1,3,3-trimethyl-6-azabicydol3.2. 1joct-6- | 341
. pll-q-pynndmmme
> 192 lmukate | A- | rac | tans fmnw—s—w—s«mmm—mmunﬂ+ 327
= 40,8a e

mda mam
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§ iss] 1HCI achiral N-16-{6-azaspirol4. 5idoc-8-yl)-3-cyclopropyi-6-methyl-4-pyrimidinyll-N- | 327 ’i
5 cyclopcopylamine '
n 184| 1 maleate achiral [641-azepanyl)|-2-cyclopentyl-N-cyclopropyl-5-mcthyl-4-pyrimidinamine 315

- 188 achiral #-azcpan- 1-yl-2-cyclopropyl-5,6,7,8-letrahydro-pyridoi2,3-dlpyrimidine 273 E
3 156 achiral 4-szepan-1-y1-3-cyclopropyl-6.7.8,9-tetrahydro-pyrimidol4,5- bjazcpine 287 =
5 187 achtral ~11-3cyclopropyl-6,7-dihydro pyroloj2, 3-dipyrimidine s
. Gompound ©7 was reaced inita s enentiomers by chromatgraphy on @ chiral support (Chiralpak AD Daicel, e
S s0propancl/ischexane/dicthylamine 5/85/0.1 v/v), 30 °C) to give compound 89 (firat eluted) and compound 100 (second ehuted).

cumpmmdalwruulwdlntoltsmanunmcnbychmmntagnphym a chiral support (Chiralpak AD Dalccl,
. ilowcplnoumhummldleﬂlyhmlmﬁlawo.l.w'q to give compound 67 (secand cluted) and compound 68 (first etuted).
: - | “—Chinifsptind ~ 142" wih " resuived into" its" -enantiomers "by- chrumatography- on- a chiral support (Chiralpak AD Daleel,
*  isopropanal/ischexane/dicthylamine 3/97/0.1, 80 °C) to give compound 143 (first eluled) and compound 144 (second eluted). L)
_— - ————Compound—101--was -mﬁ;mm'&'fﬁl_lﬁm'ii:'ﬁfv“&hﬁﬁwﬁ. ofi " - éhifal “support” (Chirdlpak TAD- Dajcel, — --—- -

—_— ——
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9 EXAMPLE 9: affinity for huma receptors.

Chinese Hamster Ovarian cel (CH ) exr resslng the human recombinant m1,
m2, m3, mmdmsreeeptorswu-e itured il Haov's F12 media supplemented with
100 [U/ml of peniciilin, 100 y5g/ml of streptomykin, 400 pg /ml of geneticin and 5 % of

fetal bovine serum. Cell cultures wefe| mathtised tn a humidified incubatar at 37 °C
and 5% COg.

Confiuent CHO celis expresatn humangml, m2, m3, m and m5 muscarinic
reeeptorsmharvutedandrea |--' i phosphate buffered saline without
caletum and magnestum. 'Iimce.ll e sl'an s centrifuged at 1500 x g for 3 min (4
°C). The cell pellet was homoge @15 my M-HCl(pH'Is]buﬂzrcontatnmga

mMMgClz.OSmMEDTAandI MEG’I‘ The crude membrane fraction was
collected by two consecutive centrifa i at40000:gﬁr25m1n(4°0]1he

final pellet was resuspended, at a prptein co hﬂmn.nglngfmmztoamyml.h
2 7.5 mM Tris-HCl (pH 7.5) buffer ¢ ing 12.5 mM MgClp, 0.3 mM EDTA, 1 mM

t
EGTA and 250 mM sucrose and s m quiidinitrogen.

Binding assays were perfo: ! -~ tnprocedure desu-ﬂ:edhLBur.kley
N.J., Bonner T.I. Buckley C.M., BE M.Ri.. fol. Fharmacol. (1989), 35, 469476,
but with elight modifications- - P

Briefly, 25 to 50 1 of membiahe proteifs were incubated at room temperature

in 1 ml of a 50 mM Tris-HCl [pH 7.4} ¥ e% orkaining 2 mM of MgCly, 0.1 nM of [3H)-

NMS (N-methylscopolamine, 85 @fmmol, n Apbiotech, UK and increasing
concentrations of test compound dishe IDMSO (1 % final concentration). Non

specific binding was measured in thep: g of 1 pM atropine. After 60 (m2) or 120
(mS) min. incubation, essays were #t d} apid vacuum filtration of the samples
thruughglanﬁ'berllltu'su-‘ﬂ 1 Belglum) prescaked tn 0.3 %

s wgre further ringed with B ml of ice-coid
act ty pped onto the filter was counted in a
g curves were analyzed by non-linear

30 mM Tris-HCl (pH 7.4_] bufler. R :
Betaplate counter (Wellac). Com D]
reresslmwlth!ﬂ.ﬁtwftwareﬂb - }
' |
10 mm.smmmvuc,
Enzyme source; " |
CytmollcfractlonfmmUB CtnL -stimulated for 4 h at 37 °C with a

mixture of rolipram 30 pM and & tam 'l IM (Torphy T.J., Zhou H.L., Cieslineli
L.B.. J. Pharmacol. Exp. Ther. (1894 2Gsl(3) 195-1208).

SPA Phosphodiesterase asidy (Amemham Pharmacia Biotech; Belgium):
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Assays were perfarmed in 109 pl. of 50 thM Tris HCl buffer (pH 7.4) containing

SmM MgCl. 2 mM EGTA. 20 nf f (S1-4AMP (5060 C1/mmol. the cytosalic
hcumdso.oooma'run-mdila concentration of test compound
5 (usually 10 M) dissclved in DMSO (§nal assay §cancentration not exceeding 1 %). After
S0 min incubation at room temperhture. 0.5 fng of SPA ytirium sflicate beads are
added to each sample. Radioactivity bound tofthe beads (5-AMP) is determined by
liquid scintillation. Non PDE IV acfivily and/¢r non specific binding of the labeled
substrate to the SPA beads 18 dcfintd as the feeidual radicactivity rematning in the

10 puuenmdmnpmsamtnoni IV acjivity represents about 40 % of total
activity). FDE IV activity is determingd Gy subtracting the non PDE IV activity from the
total acttvity. 4

Compoundsmdm;tothlnlpu:ﬂm d pICgqg values ranging from 6.6
1S to 10 for the m3 receptor, and showd pICpq vilues ranging from 5.7 to 8 for PDE IV.
Dualtﬂghnfﬂnlﬂuw:reepedﬂbrl yen by ¢ompounds 58, 57, 59, 61, €3, 63, 64,
68, 86. 67, 72, 77. 78, 79, 80, 86. .'94.95. 8, 106, 112. 113. 118, 119, 134, 144,

145, 154, 155 and 156. . a

20 11  EXAMPLE 11: in vitro inhi§itipn of cafbachol-induced contraction of guinea-
pig trachea. I

The method was developed factarding fo the procedure described i Leff ..

Dougall 1.G., Hasper D., Br. J. Phagmacol. (1993). 110, 239-244. Tracheal rings were

prepared from male Dunkin- 'gu'!pq'!‘lssuuwuemmmmdlnaomlm-gan

25 baths containing modified Krebs' _.[. +;hhn le presence of 8,108 M Indemethacin,
3.104 M hexamethonium and ¥ :n' sripranclol. The bathing solution was
maintained at 97 °C and gassed ltl]'Qs:% D=5 9% COq. Tissues were allowed to
equilibrate for a period of 60 min usgdera restilg tension of 1 g. Isometric contractions
were measured by force-displacemegt transduckrs coupled to an I0X camputer system

30 capable of controlling autamatic daff -4 and bath washout by sutomatic fluid
circulation through electrovalves agfiefined tinfes. Drugs were manually or roboticaily
injected into the bath according to the statititylf the measured signal.

At the end of the 60 min of staildieation, the tracheas were contracted
II L]

twice with 106 M carbachol st §O min inthrvals. Two cumnlative concentration-

35 response curves were successively ftmistricted in the sbecuce or presence of the test

mtlnpmmll(1!:.t:'uba'l:l|'.|llI:lmo::l_i'I were obtained from at least 3 or 4

individual experiments. Control 'm
KR
| M
. g1
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' oupd was estimated by the calculation of
pD% and /or pAg values accordinglio thetmethods described by Van Rossum (Van
Rossum J.M., Hurkmene J.A.TM.3 ? dt:fn JJ.J.. Arch. Int. Pharmacodyn. Ther.
(1863), 143, 299-330) or Arunl: JIE ?l M (Arunlakshana O., Schild H.O, Br. J.

Pharmacol. (19549), 14, 48-56). ¥ |
f

Preferred compounds acea heftnvention show pAg values typically
ranging fram 5.5 to 8. [ ! }

| ||

In the tables, the stereochemital infprmition is contained in the three columns

hesded ‘configuration data’. The seclid boliunfindicates whether s compound has no
mmm.ht ~ pdration isomer or enantiomer (PURE), a
racemate (RAC) or is & mixture offfwo' of mdte sterecisamers. possibly in unequal
recognised center. following the TUSAC Imimbeking used in the preceding cohumn. A
number alone indicates the exiaterit of. bth cinfigurations at that center. A number
followed by ‘R or 'S' indicates thefindws atfolute configuration at that center. A
oumber followed by 8’ indicates tfe extatendk of only ane but unknown absolute
configuration at that center. The e '

i

The third column preciscs the cis ogfire

between hrackets,
|
|
K
-
F |
{
"
.
/-
N 1.
:
‘ '
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or amino,
10 or R2RJ is an alkylene brid

15 one is a nitrogen atom and 'u- non-axidized sulfur atom.
with the proviso that when K
cycloalkyl.

hd

amiwen-
o

2. A compound according to ¢
20 R1 i alkyl ar C3-7-cycloalkyl
R2 15 C3-7-cycloalkyl.
R3 is hydrogen, C1-4-alkyL
or RZR3 is a C2-4 alkylene
R 18 hydrogen or alkyl,
25 RS 18 C3-7-cycloalkyl. arylalky ™
or NRAR is a heterocycle, - substituted, containing only one
heteroatom which s a nf containing two hetercatoms wheretn
one is a nitrogen atom and 3 i=l non-oxidized sulfur atom.

with the proviso that when is/an, bridging group. Rl s a
30 cycloalkyl.

3 e ma— -.-irnE -

-

, alkoxy or amino,

Nt TN
|

id

-

LJ - T MY - L
e W W L Ry TR ]
w . . .
o ™
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10

15 methyl, ethy), a Ci atom, a F =

8. A cormpound according to any £ rls
bridging group selected from gihyien

L

or C1-4 alkyl.

A compound accarding to an

10. A compound according to claigg

12. A compound according to &

35 Piperidingl, 4-benzyl-1-piperifi

EMPFANGSZEIT 18. APR. 12:04
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ireslbding claims wherein R! 13 €34 alkyl

(Y i : R] is selected from the group of

5 jlopintyl, 2-methyl-cyclopropyl and

Irebding clatma wherein R2 {a C34

i 2h R2 15 selected from cyclopropyl or

feding claims wherein RS is hydrogen,
pm, amino or methoxy.

Lo 4 wherein RER3 s an alkylene

reprelleding clatms wherein R? is bydrogen

R4 12 hydrogen or methyl.

1ot lleding clatms wheretn RS 1s 2--
Biny. 4-pyridtnyimettiyt, bensyl, 2-

A 2-fluarobensyl, 2-nitrobenzyl, 3,5-

bufpoffinzyl, cyclohexyl, cycloheptyl, 4-

r"i-; -8 wherein NRARS 15 1.3-thiasolidin-

fiy1-1-piperidinyl, 4-{2-methoxypheny-
SetiE)-1-piperidinyl, 4-(triflucrognethyl)-1-
11d]1 f 4-dimethyl-1-pipertdinyl, 4-amido-1-
.c@inory-1-piperidinyl, 4-cyano-4-phenyl-

Btinyl, 4-ethyl-1-piperidinyl, 4-ethyl-4-

"B Dusoruckszert 18 aeR 12:29
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25

30

35

methylene-1-piperidinyl. 4-on
arabicyclo[3.2.1]oct-3yl, 4-p
azepanyl, 3,4-dihydro-2(1H)-ii
1.3 a—t'lmeﬂly‘l-s-m'blcvdol

azasptrol4.5]dec-8-yl.

13. A compound selecied from s-
pyrimidinamine; N-{8-(1-az
cycloprapylamine; S-aupm

(triffuoromethylpiperidin-1 ti
diffucro-1-piperidiny)-5-meth
dimethy)-1-plperidinyl)-5-

ethyl- l'mmdm)'n'5'm¢ﬂ'lﬂ :
(4-methyl-1-piperiainyD-4-5
methyl-1-piperidinyf)
mkydw&“'

dicyclopropyl-6-(3.6-dilydrc il
azabicyclol3.2.1loct-3-y1-N.2 8
d!cydopropyl-ﬁ-cﬂ!yl-ﬁ-[m !

dicyclopropyl- 5—methy!—5-(4- !
dicyclopropy)-NS-(2, 6-difluc
cyclohexyl-NS- cynlowupyl—2 u

EMPFANGSZEIT

18. APR. 12:04
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inyl, 4-hydroxy-4-phenyl-1-
K, 4-methyl-1-piperidinyl, 4-
yl. 8.6-dthydro-1(2H)-pyridinyl, 3-
me@ivl, 4-thiomorphalinyl, 2-one-1-
1.4-dioxa-8-azaspirol4.5)dec-8-yi,
531, octahydro-2(1H)-1soquinalinyl or 8-

N.2-dl:ydopmpyl—5—mthyl+

Bro-3-cyclopropyi-4-pyrtmiciyi}-N-

nri-N, 2-dicyclopropylpyrimidin-4-amine;

: 6-(1-azepanyl)-N4,2-
repan-1-yl-N-cyclopropyl-2-iscpropyl-

B1)-N-cyclopropyl-5-methyl-2-[2-

R 1 -azocany{}-N.2-dicyclopropyl-5-

Bpyl-5-methyl-6-14-

4-amine: N,2-dicyclopropyl-6-{4.4-

dlnanﬂn: N.2-dicyclopropyl-6-(4.4-

namine: N.2-dicyclopropyl-8-(4-

nine; N.2-dicyclopropyl-5-ethyl-6-

; N,2-dicyclopropyl-5-methyl-6-(4-

1, ”'z N-cyclopropyl- - methyl-2-3-

Rinyl}-4-pyrimidinamine; N.2-

;!. -piperidinyl}-4-pyrimidinamine; N,2-

: )-S-methyl-4-pyrimidmamine; 6-(3-
5y1-3-methyl-4-pyrimidinamine; N.2-

il
v F yD-4-pyrimidinamine: N.2-

u iny)-4-pyrimidinamine; N%,2-

‘. -,[“ ; ethyl-4,6-pyrimidinediamine; N&.

opropylpyrimidine-4,6-dlamine:
clohexyl)-4.8-pyrimidinediamine;
)yl-5-methyl-4-pyrimidinamine; 4-
o-pyridoj2,3-dlpyrimidine and 4-
0-pyrimoidol4,5-bjazepine, or

BAUSDRUCKSZEIT 18. APR. 12:29
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14.

15.

16.

17'

18.
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3NN, 2-dicyclopropyl-3-methyl-4-

pyrimidinamine; N-[6-{1-azepar g hilliro-2-cyclopropyl-4-pyrimidinyl}-N-
cyclopropylamine; 6-azepan-1ps-brooig-N.2-dicyclopropylpyrimidin-4-amine;
6-(1-azepanyl)-N%.2-dicycloprd 6-azecpan-1-yl-N-
cyclopropyl-2-isopropyl-5-m waf dir mulw
cyclopropyl-s-methyl-z-ﬂ- DR pYl-4-pyrimidinamine: 6-{1-
azocanyl)-N,2-dicyclopropyl-Gix V) Ey— : N,2-dicyclopropyl-6-

mzthyl-e-['l-m'lﬂumm R it W rridin-4-amine; N,2-
plperiaig)-6-methyl-4-pyrimidinamine: N,3-
“ i) -5-methyl-4-pyrimidinamine; N,2-

;u

dicyclopropyl-6-(4-ethyl-1-plpeie v:. meth pyrimidinamine; N.2-

dinyl)-4-pyrimidinamme: N,2-

dlqelmpyl—!'-msmyl-e-u- --l- diryl)-4-pyrimidinamine; N-

-metlig pyl-6-{4-methyl-1-pipertdinyl)-4-

pyrimidinamine; N,2-¢ O ﬂ bapahyl-8-(4-methylene-1-piperidinyl)-4-

B1-63( o-1(2H)-pycidinyl)-8-methyl-4-

pyrimidinamine; 8 , 1] ~3-y1)-N.2-dicyclopropyl-5-methyl-4-
Pyrimidinamine; N,2- g S » 1-8-(4-thiomorpholinyl)-4-
Fyrimidinamine: N.3-dicyelofg {m hixyl-8-{4-thiomarpholinyl)-4-
pyrimidinamine; N*2-dicyclaprdiviiNGR 6 diflucrobenzyl)-5-methyl-4, 8-
pyrimidinediamine; i-NO-(4-methylcyclohexyl)-4,6-
pyrimidinediamine; 6-{1- ¥+-2-cyclopropyl-S-methyl-4-

pyrimidinamine: 4-mp-n-1' ?%E i JF? py1-3.6,7,8-tetralydro-pyrido(d,3-

dipyrimidine and 4-azepan-1 py1-8.7.8,8-tetrahydro-pyrimidol4,5-
blasepine, or pt salts thereof.

A compound according to as 2 pure ensmtiomer.

A pharmaceutical an effective amount of 2 compound
according to any preceding ¢ ion with a pharmaceutically
acceptable diluent or

AM DOINE --,|n-..l "i---‘i';J to claim lahmmmw

:‘ -- ' -ISGanﬂunymphhle
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19. ‘The use of 2 compound scce

2 medicament for the treatm il

Chronic Obstructive F

5 to chronic branchitis, emphypey
adult respiratory distress syndios:

20. Amethodfwuumremn
Obl‘hucﬂvePuJ.mmalyDlu ,'L

10 bronchitis, -phyma.cau &
respiratory distress syndram ,P it

least one compound accord

15 21. A compound of formula I,
H'
wherein
Rl 18 alkyl ar cycloalkyl
R? i cycloalky); and
20 R31s hydrogen, alkyl

22. A compound of formula X scljBik
dicyclopropyl-3-fluero—4-pyris
pyrimidinarine, 6-chloro-N

25 dichloro-N.2~dicyclopropyl-44
methaxy-4-pyrimidinamine. ; ?1;
pyrimidinamine, N-[6-chlc
cyclopropylamine and s engg
trans-methylicyclopropy)-4-§

30 2-(2-cia-methylcyclopropyl)-
(cyclopropylmethyl)-5-meth
cyclobutyl-N-cyclopropyl-5-o

dicyclopropyt-5-nitro-4-p

EMPFANGSZEIT 18. APR. 12:04

salt thereof to a patient. 3 \{k
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[
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il
U0 -‘.I-
)

L

L] -
. gE—— =
Y e - R, Yy
A N T
g . R - ]

-—— e—— = — -

of clatms 1-15 for the manufacture of

Sl tory discrders in conmection with

r for treatment of symptoms related

I , cystic fibrosis, pulmonary fitlnosle,

is ar asthma.

in comnection with Chronic

ol flibting symptoms related to chronic

" 1 osle, pulmonary fibrosis, adult

44N asthma comprising administering at
il -15 or a pharmaceutically acceptable

tically acceptable salt thereof,

()

i
Ter e hy’d’w
| A [ ]
|

he group consisting of 6-chloro-N,2-

6-chloro-N, 2-dicyclopropyl-4-

tpyl-5-methyl-4-pyrimidinamine, 5,6-

aine, 6-chloro-N.2-dicyclopropyl-5-

pyl)-4-pyrimidnyi}-N-

e ;}'ﬁ -chloro-N-cyclopropyl-5-methyl-2-(2-

ne, 6-chloro-N-cyclopropyl-5-methyl-
mine, N-[G-chloro-2-
-N-cyclopropylamine, 6-chloro-2-
bnjdinamine, 6-chloro-N,2-

X 6-chloro-N-cyclobutyl-2-cyclopropyl-5-

AU“DRUCKSZEIT 18. APR. 12:29
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. yl-3-isgpropyl-B-methyl-4-
o 1-N-cyclopropyl-5-methyl-4-

T e ] T =t et
.

A componund of formula VI, cldiheruiiibutically acceptable salt thereaf.

wherein

R1 1s alky! or cycloalkyl, and

R31s alkaxy.

A compound of formula VI s the group conaisting of 2-cyclopropyl-
S-fluoro-4.6-pyrimidinediol, jclopropyl-4,6-pyrimidinediol, 2-
cyclopropyl-5-methoxy-4.6-p 2-cyclopropyl-5-ethyl-4,6-
Pyrhnidinediol, 2-{3- | 6-pyrimidinediol, 5-methyl-2-(2-
methylcyclopropyll-4.€ S edicl i (cyclopropyimethyl)-5-methyl-4.8-
pyrimidinedial, 2-cyclobutyl-p Eithy JliB-pyrimidinediol, 2-cyclopentyl-3-
methyl-4.6-pyrimidinediol, [%@E-ycloflipyl-4.6-dihydroxy-pyrimidmn-5-yl)-
propylj-carbamic acid tert- oprop 1-4,6-dihydroxy-
Pyriimidin-5-yi)-butyl}-c

A compound selected from ng of 4,6-dichloro-2-cyclopropyl-
S-fluoropyrimidine, 4.5,6~ opropylpyrimidine, 4,6-dichloro-2-
cyclopropyi-S-pyrimidinyl #,6-dichloro-2-cyclopropyl-5-
ethylpyrimidine, 4,6-¢ lcyclop ine, 4,6-dichloro-
5-methyl-2-2- 4,6-dichlaro-2-

(cyclopropylmethyl)-5-methyjiamis 4,6-dichloro-a-cyclobutyl-3-
methyipyrimidine, 4.6-dichlcriis-isopityl-3-methylpyrimidine and 4.6-

EMPFANGSZEIT 18, APR. 12:04 B IMUSORUCKSZET 18 PR 12:29
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dine, 4-chiore-2-cyclopropyl-
» +Mw2m.°l7lal9-

e group cansisting of 4-chioro-2-
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A compound of formula X, of § hifarmi
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‘The preeent invention concerns hex

aﬂtagonllmm:tthehumanmﬁ' : :

phosphodiesterase IV (FDE IV) miduficke
pharmaceutical compositions cun " :f R em
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Reivindicaciones:

Un compuesto que tiene la formula I, o una sal farmacéuticamente

aceptable del mismo.

t))

en donde

R' es alquilo o cicloalquilo,

R? es cicloalquilo,

R’es hidrégeno, alquilo, halégeno, hidroxi, alcoxi o amino,

o R%R? es un grupo puente alquileno,

R? es hidrégeno o alquilo,

R%es cicloalquilo, arilalquilo o heterociclo-alquilo,

o NR'R’ es un heterociclo, que puede sustituirse, que contiene sélo
un heteroatomo cl cual es un atomo de nitrégeno o que contiene dos
heterodtomos en donde uno es un atomo de nitrdgeno y el otro es un
atomo de azufre no oxidado,

con la condicidn que cuando R?R’ es un grupo puente alquileno, R' es

un cicloalquilo.

Un compuesto de acuerdo con la reivindicacion 1 en donde

R' es alquilo o C;;-cicloalquilo,

R? es C,.s-cicloalquilo,

R*es hidrogeno, C,.4-alquilo, halogeno, hidroxi, alcoxi o amino,

o RIR? es un prupo puente C,4 alquileno.

R’ es hidrégeno o alquilo,

R® es C;.;cicloalquilo, arilalquilo o heterociclo-alquilo,

o NR*R* es heterociclo, susceptible de sustituirse, que contiene solo

un heteroitomo que es un dtomo de nitrogeno o que contiene dos



0.

10.

heteroatomos en donde uno cs un atomo de nitrogeno y el otro es un
alomo de azufre no oxidado,
con la condicién que cuando R?R* es un grupo puente alquileno R' es

un cicloalquilo.

Un compuesto de acuerdo con cualquiera de las reivindicaciones

precedentes en donde R' es C;; alquilo o Cs4 cicloalquilo.

Un compuesto de acuerdo con la reivindicacién 3 en donde R' se
selecciona del grupo de ciclopropilo, isopropilo, ciclobutilo,

ciclofentilo, 2-metil-ciclopropilo y ciclopropilmetilo.

Un compuesto de acuerdo con cualquiera de las reivindicaciones

precedentes en donde R? es Cy4 cicloalquilo.

Un compuesto de acuerdo con la reivindicacién 5 en donde R? se

selecciona de ciclopropilo o ciclobutilo.

Un compuesto de acuerdo con cualquiera de las reivindicaciones
precedentes en donde R’ es hidrégeno, metilo, etilo, un dtomo CI, un

atomo de F, un dtomo de Br, amino o metoxi.

Un compuesto de acucrdo con cualquiera de reivindicaciones 1-4 en
donde R’R’ es un grupo puente alquileno seleccionado de etileno,

propileno y butileno.

Un compuesto de acuerdo con cualquiera de las reivindicaciones

precedentes en donde R* es hidrégeno o C, alquilo.

Un compuesto de acuerdo con la reivindicacién 9 en donde R* es

hidrégeno o metilo.

v

ge‘i
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Un compucsto de acuerdo con cualquiera de las reivindicaciones
precedentes en donde R® es 2-(2-tienil)etilo, 2-furilmetilo, 2-
tienilmetilo, 4-piridinilmetilo, bencilo, 2{metilsulfanil)bencilo, 2,6-
difluorobencilo, 2-fluorobencilo, 2-nitrobencilo, 3-5-
bis(trifluorometil)bencilo, 3-5-difluorobencilo, ciclohexilo,

cicloheptilo, 4-metilciclohexilo, o 2,2-difeniletilo.

Un compuesto de acuerdo con cualquiera de las reivindicaciones 1-8
en donde NR'R’ es 1,3-tiazolidin-3-ilo, 1-azepanilo, I-azocanilo, 3-5-
dimetil-1-piperidinilo, 4-(2-metoxifenil)-1-piperidinilo, 4-
(hidroxi(difenil)metil)-1-piperidinilo, 4-(trifluorometil)-1-
piperidinilo, 4-4-difluoro-1-piperidinilo, 4,4-dimetil-1-piperidinilo, 4-
amido-1-piperidinilo, 4-bencil-1-piperidinilo, 4-carboxi-1-
piperidinilo,  4-ciano-4-fenil-1-piperidinilo,  4-etoxicarbonil-1-
piperidinilo, 4-etil-1-piperidinilo, 4-etil-4-metil-1-piperidinilo, 4-
hidroxi- | -piperidinilo, 4-hidroxi-4-fenil- 1-piperidinilo, 4-
hidroximetil-1-piperidinilo, 4-metil-1-piperidinilo, 4-metileno-1-
piperidinilo, 4-ona-1-piperidinilo, 3,6-dihidro-1(2H)-piridinilo, 3-
azabiciclo[3-2.1]oct-3ilo, 4-piridinilmetilo, 4-tiomorfolinilo, 2-ona-
1-azepanilo, 3,4-dihidro-2(1 H)-isoquinolinilo, 1,4-dioxa-8-
azaspiro[4.5]dec-8-ilo, 1,3,3-trimetil-6-azabiciclo[3.2.1]oct-6-ilo,
octahidro-2-(1H)-isoquinolinilo o 8-azaspiro[4.5])dec-8-ilo.

Un compuesto scleccionado de 6-(1-azepanil-N,2-diciclopropil-5-
metil-4-pirimidinamina;  N-[6-(1-azepanil-5-cloro-2-ciclopropil-4-
pirimidinil}-N-ciclopropilamina; 6-azepan- | -il-S-bromo-N,2-
diciclopropilpirimidin-4-amina;  6-(1-azepanil)-N,2-diciclopropil-4-
pirimidinamina; 6-(1-azepanil}-N* 2-diciclopropil-4,5-
pirimidinadiamina, 6-azepan- 1 -il-N-ciclopropil-2-isopropil-5-
metilpirimidin4-amina; 6+ 1-azepanil)-N-ciclopropil-S-metil-2-(2-
metilciclopropil]-4-pirimidinamina, 6-(1-azocanil)-N, 2-

diciclopropil-5-metil-4-pirimidinamina; N,2-diciclopropil-5-metil-6-

<]

Yo
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[4-(trifluorometil)piperidin-1-il}pirimidin4-amina; N,2-diciclopropil-
6-(4,4-difluoro-1-piperidinil}-5-metil-4-pirimidinamina; N,2-
diciclopropil-6+4,4-dimetil-1-piperidinil)-5-metil-4-pirimidinamina;
N,2-diciclopropil-6-(4-etil-1-piperidinil)}-5-metil-4-pirimidinamida;
N, 2-diciclopropil-5-etil-6-(4-metil- 1 -piperidinil)-4-pirimidinamida;
N,2-diciclopropil-5-metil-6-(4-metil-1-piperidinil)}-4-pirimidinamida,
N-ciclopropil-5-metil-2-(2-metilciclopropil )-6-(4-metil- 1 -piperidinil)
-4-pirimidinamida; N,2-diciclopropil-5-metil-6-(4-metileno-1-
piperidinil}-4- pirimidinamida; N,2-diciclopropil-6-(3,6-dihidro-1-
(2H)-piridinil)-5-metil-4-pirimidinamida; 6-(3-azabiciclo[3.2.1]
oct-3-il)-N,2-diciclopropil-5-metil-4-pirimidinamida; N,2-
diciclopropil-5-etil-6{4-tiomorfolinil)-4-pirimidinamida; N,2-
diciclopropil-5-metil-6-(4-tiomorfolinil}-4-pirimidinamida; N°, 2-
diciclopropil-N®«(2,6-difluorobencil)-5-metil-4,6- pirimidinadiamida;
N'-ciclohexil-N°-ciclopropil-2-(2-metilciclopropil)pirimidina-4,6-
diamina; N",2-diciclopropil-S-metiI-N°-(4-melilciclohexil)-4,6-
pirimidinadiamina; 6-(1-azepanil)-N-ciclofentil-2-ciclopropil-5-
metil-4-pirimidinamida; 4-azepan- 1 -il-2-ciclopropil-5,6,7,8-
tetrahidro-pirido[2,3-d]pirimidina y 4-azepan-1-il-2-ciclopropil-
6,7,8,9-tetrahidro-pirimido[4,5-b]azepina, o sales farmacéuticametne

aceptables de los mismos.

Un compuesto seleccionado de 6-(l-azepanil-N,2-diciclopropil-5-
metil-4-pirimidinamina;  N-[6-(1-azepanil]-5-cloro-2-ciclopropil-4-
pirimidinil)-N-ciclopropilamina; 6-azepan-1-il-5-bromo-N,2-
diciclopropilpirimidin-4-amina;  6-(1 —azepanil)-N*,2-diciclopropil-
4 5-pirimidinadiamina;  6-azepan-|-il-N-ciclopropil-2-isopropil-5-
metilpirimidin-4-amina;  6-(1-azepanil)-N-ciclopropil-5-metil-2-(2-
metilciclopropil}-4-pirimidinamina; 6-(1-azocanil)-N,2-diciclopropil-
5-metil-4-pirimidinamina; N,2-diciclopropil-5-metil-6-[4-
trifluorometil)piperidin- 1-il]pirimidin-4-amina; N,2- diciclopropil-6-

(4.4-difluoro-1-piperidinil}-5-metil-4-pirimidinamina; N,2-

¢/
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16.

17.

diciclopropil-6-(4-etil-1-piperidinil)-S-metil-4-pirimidinaamina; N,2-
diciclopropil-5-etil-6-(4-metil-1-piperidinil)}-4-pirimidinamina; N,2-
diciclopropil-5-metil-6-(4- metil-1-piperidinil)-4-pirimidinamina; N-
ciclopropil-5-metil-2(2-metilciclopropil)-6-(4-metil-1-piperidil)}-4-

pirimidinamina; N,2-diciclopropil-5-metil-6-(4-metileno-1-
piperidinil)-4-pirimidinamina; N,2-diciclopropil-6-(3-dihidro-1(2H)-
piridinil)-5-metil-4-pirimidinamina;  6-(3-azabiciclo[3.2.1]oct-3-il)-
N.2-diciclopropil-5-metil-4-pirimidinamina; N,2- diciclopropil-5-etil-
6-(4-tiomorfolinil)-4-pirimidinamina; N,2- diciclopropil-5-metil-6-
(4-tiomorfolinil)}-4-pirimidinamina; N*,2-diciclopropil-N*-2,6-
difluorobencil)-S-metil-4,6-pirimidinadiamina; N 2-diciclopropil-
metil-N*-(4-metilciclohexil)-4,6-pirimidinadiamina;  6-(1-azepanil)-
N-ciclopentil-2-ciclopropil-S-metil-4-pirimidinamida; 4-azepan-1-il-
2-ciclopropil-5,6,7,8-tletrahidro-pirido[2,3-d]pirimidina y 4-azepan-1-
il-2-ciclopropil-6,7,8,9-tetrahidro-pirimido[4,5-blazepina, o sales

farmacéuticamente aceptables de los mismos.

Un compuesto de acuerdo con cualquiera de las reivindicaciones

precedentes como un enantiomero puro.

Una composicion farmacéutica que comprende una cantidad efectiva
de un compuesto de acuerdo con cualquier reivindicacion precedente
en combinacion con un diluyente o portador farmacéuticamente

aceptable.

Una composicion farmacéutica de acuerdo con reivindicacion 16 para

administracion por inhalacion.

Un compuesto de acuerdo con cualquiera de las reivindicaciones 1-15
o una sal farmacéuticamente accptable del mismo para uso como un

medicamento.



19.

20.

21,

22,

El uso de un compuesto de acuerdo con cualquiera de las
reivindicaciones 1-15 para la manufactura de un medicamento para el
tratamiento de trastornos respiratorios en conexién con enfermedad
pulmonar obstructiva crénica o para el tratamiento de sintomas
relacionados con bronquitis cronica, enfisema, tos, fibrosis quistica,
fibrosis pulmonar, enfermedad de la membrana hialina en adultos,

rinitis o0 asma.

Un método para tratar trastornos respiratorios en conexion con
enfermedad pulmonar obstructiva crénica o para tratar sintomas
relacionados con bronquitis cronica, enfisema, tos, fibrosis quistica,
fibrosis pulmonar, enfermedad de la membrana hialina en adultos,
rinitis 0 asma que comprende administrar por lo menos un compuesto
de acuerdo con las reivindicaciones 1-15 o una sal farmacéuticamente

aceptable del mismo a un paciente.

Un compuesto de féormula I, o una sal farmacéuticamente aceptable
del mismo,

H'H‘

R

en donde
R! es alquilo o cicloalquilo,
R?es cicloalquilo; y

R? es hidrégeno, alquilo, halogeno, alcoxi o hidroxi.

Un compuesto de formula Il seleccionado del grupo conformado por
6-cloro-N,2-diciclopropil-5-fluoro4-pirimidinamina;  6-cloro-N,2-
dicilopropil-4-pirimidinamina, 6-cloro-N,2-dicloropropil-5-metil-4-
pirimidinamina, 5,6-dicloro-N,2-diciclopropil-4-pirimidinamina, 6-

cloro-N,2-diciclopropil-5-metoxi-4-pirimidinamina, 6-cloro-N,2-



23.

24,

25.

diciclopropil-5-etil-4-pirimidinamina, N-[6-cloro-2-(2-trans-
metilciclopropil)-4-pirimidinil]-N-ciclopropilamina y us enatiémeros,
6-cloro-N-ciclopropil-5-metil-2-(2-trans-metilciclorpopil }4-

pirimidinamina, 6-cloro-N-ciclopropil-5-metil-2-[2-cis-
metilciclopropil)4-pirimidinamina, N-[6-cloro-2-(ciclopropilmetil)-
S-metil-4-pirimidinil]-N-ciclopropilamina,  6-cloro-2-ciclobutil-N-
ciclopropil-5-metil-4-pirimidinamina,  6-cloro-N,2-diciclopropil-5-
nitro-4-pirimidinamina-6-cloro-N-ciclobutil-2-ciclopropil-5-metil-4-
pirimidinamina, 6-cloro-N-ciclopropil-2-isopropil-5-metil-4-
pirimidinamina y  6-cloro2-ciclopentil-N-ciclopropil-5-metil-4-

pirimidinamina.
2-Metilciclopropanocarboximidamida.

A compuesto de formula VI, o sal farmacéuticamente aceptable del

mismo,

(VD)

en donde
R' es alquilo o cicloalquilo, y

R? es alcoxi.

A compuesto de formula VI seleccionado del grupo conformado por
2-ciclopropil-5-fluoro-4,6-pirimidinadiol, 5-cloro-2-ciclopropil-4,6-
pirimidinadiol, 2-ciclopropil-5-metoxi-4,6-pirimidinadiol, 2-
ciclopropil-5-etil-4,6-pirimidinadiol, 2(2-metilciclopropil)-4,6-
pirimidinadiol, 5-mectil-2-(2-metilciclopropil)-4,6-pirimidinadiol-
(ciclopropilmetil)-5-metil-4,6-pirimidinadiol,  2-ciclobutil-5-metil-
4 6-pirimidinadiol, 2-ciclopentil-5-metil-4,6-pirimidinadiol, acido [3-

(2-ciclopropil-4,6-dihidro-pirimidin-5-il}-propil]-carbamico rert-butil

7



26.

27.

28.

29,

IAY

éster, acido [4-(2-ciclopropil-4,6-dihidroxi-pirimidin-5-il)-butil]-

carbamico fert-butil éster.

Un compuesto seleccionado del grupo conformado por 4,6-dicloro-2-
ciclopropil-5-fluoropirimidina, 4,5,6-tricloro-2-ciclopropilpirimidina,
4,6-dicloro-2-ciclopropil-5-pirimidinil metil éter, 4,6-dicloro-2-
ciclopropil-5-etilpirimidina, 4,6-dicloro-2-(2-metilciclopropil)
pirimidina, 4,6-dicloro-5-metil-2-(2-metilciclopropil)pirimidina, 4,6
dicloro-2-(ciclopropilmetil}-5-metilpirimidimidina,  4,6-dicloro-2-
ciclobutil-5-metilpirimidina, 4,6-dicloro-2-isopropil-5-

metilpirimidina y 4,6-dicloro-2-ciclopentil-5-metilpirimidina.
6-(1-Azepanil)-N,2-diciclopropil-5-nitro-4-pirimidinamina.

Un compuesto de formula X, o una sal farmacéuticamente aceptable

del mismo.

en donde
nesl-6,y

R' es cicloalquilo.

Un compuesto de formula X seleccionado del grupo conformado por
4-cloro-2-cicloprpil-6,7-dihidro-5H-pirrolo[2,3-d]-pirimidina, 4-
cloro-2-ciclopropil-5.6,7,8-tetrahidro-SH-pirido[2,3-d]pirimidina, 4-
cloro-2-ciclopropil-6,7,8,9-tetrahidro-SH-pirimido[4,5-bJazepina.



31

Un compuesto de formula XII, o sal farmacéuticamente aceptable del

1).1\"?' (XII)

mismo.

en donde R es cicloalquilo.

2-ciclopropil-6,7-dihidro-SH-pirrolo[2,3-d]pirimidin-4-ol.

il
146



Extracto

L.a presente invenciéon concieme a componentes quimicos que combinan
afinidad y antagonismo contra el receptor muscarinico m3 humano con
actividad como inhibidores de fosfodiesterasa IV (PDE 1V) selectiva,
procesos para prepararlos, composiciones farmacéuticas que los contienen y

su uso como farmacéuticos.
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SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Follo_361”

Radicacién no 03-31717

Concepto Técnico no 55
Clasificacion Intemacional de Patentes: A61K31/506

Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Declsién
488 se determiné que esta solicitud de Patente de Invencién:

Sl[x]
Sl [x]
Si[x]

Si[ ]
Si[x]
SI[ 1]

NO[ ]Contiene un resumen de la invencién (Art.26-e).
NO[ ]Contiene el titulo 0 nombre de la Invencién (Art.27-d).
NO[ ]Contiene la descripcién de la Invencidn (Art.26-b).

NO[ ]NO ES APLICABLE [ x ] Contiene los dibujos necesarios para
comprender la Invencién (Art.26-d)

NO|[ ]Contiene una o0 mds reivindicaciones. (Art.26-c).

NO[ ]NO ES APLUICABLE [ x] Han sido desarrollados los productos
y/o procedimientos a partir de recursos genéticos o de sus
productos derivados de los que cualkqulera de los Palses
Miembros es pals de origen. (Art. 26- h).

NO[ ]NO ES APLICABLE [ x ]Los productos y/o procedimientos han
sido obtenidos o desarrollados a partir de los conocimientos
tradicionales de las comunidades indigenas, afro americanas, o
locales de los paises miembros, de acuerdo a lo establecido en
la Declsibn 391 y sus modificaciones y reglamentaciones

vigentes.(Art.26-).

SI[ ] NO[x ]La invencién se reflere a un producto relativo a un material

biologico. (Art.26-J).

Si[x] NO[ INO ES APLICABLE [ ]La prioridad coincide con la materia

relvindicada.

8i[x] NO[ ] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[ ] NO [x ] ver hoja(s) anexa(s)

EXAMINADOR TECNICO

202061

Bogota D. C., enero 23 de 2003.
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Folia 457~ /49

2020
Bogota D C

Doctor(a)
RAMIRO CASTRO DUQUE
Apoderado(a)

REFERENCIA: Radicacion N® 03-31717

Tramite 002
Evento 001
Actuacion 416
Oficio N° 063
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, reine los requisitos de forma establecidos
eh los articulos 26 y 27 de la Decisién 486, de la Comisién de la Comunidad
Andina, y en las demas disposiciones vigentes sobre la materia, se envia el
extracto de la solicitud a la oficina de comunicaciones para efecto de su
publicacion en la Gaceta de Propiedad. Industrial, conforme lo establece el
articulo 40 de la Decision 486, a partir del 14 de octubre de 2004.

No obstante lo anterior, no se tendra en cuenta la prioridad invocada ya que /a
copia certificada fue presentada en forma extemporénea.

Campl
DadoenBogotaDC, 49 ENE 2mp

ALIX CARMENZA CESPEDES DE VERGEL
Jefe Division de/Nuevas Creaciones.

202051



