
6-substituted isoquinolines and isoquinolinones The
present invention relates to novel isoquinoline and
isoquinolinone derivatives, their preparation and
their use in the treatment and/or prevention of
diseases related to the inhibition of Rho-kinase
and/or of Rho-kinase mediated phosphorylation of
myosin light chain phosphatase. Activation of a small
GTPase RhoA upon agonist stimulation results in
conversion of RhoA from the inactive GDP-bound form to
the active GTP-bound form with a subsequent binding to
and activation of Rho-kinase. Two isoforms, Rho-kinase
1 and Rho-kinase 2, are known. Rho-kinase 2 is
expressed in vascular smooth muscle cells and
endothelial cells. Activation of Rho-kinase 2 by the
active GTP-bound RhoA leads to calcium sensitization
of smooth muscle cells through
phosphorylation-mediated inhibition of the myosin
light chain phosphatase activity and thereby
up-regulation of the activity of myosin regulatory
light chain (Uehata et al. Nature 1997, 389, 990-994).
It is known that Rho-kinase is involved in
vasoconstriction, including the development of
myogenic tone and smooth muscle hypercontractility
(Gokina et al. J. Appl. Physiol. 2005, 98, 1940-1948),
bronchial smooth muscle contraction (Yoshii et al. Am.
J. Resp. Cell MoI. Biol. 1999, 20, 1190-1200), asthma
(Setoguchi et al. Br. J. Pharmacol. 2001 , 132, 111-1
18; Nakahara et al. Eur. J. Pharmac. 2000, 389,
103-106) and chronic obstructive pulmonary disease
(COPD, Maruoka et al. Nippon Rinsho, 1999 , 57,
1982-1987), hypertension, pulmonary hypertension
(Fukumoto et al. Heart 2005, 9 1, 391-392, Mukai et
al. Nature 1997, 389, 990-994 ) and ocular
hypertension and regulation of intraoccular pressure
(Honjo et al. Invest. Ophthalmol. Visual Sci. 2001 ,
42, 137-144), endothelial dysfunction (Steioff et al.
Eur. J. Pharmacol. 2005, 512, 247- 249), angina
(Masumoto et al. Circulation 2002, 105, 1545-47,
Shimokawa et al. J. Cardiovasc. Pharmacol. 2002, 40,
751-761), nephropathy, including hypertensioninduced,
non-hypertension-induced, and diabetic nephropathies,
renal failure and peripheral arterial occlusive
disease (PAOD) (Wakino et al. Drug News Perspect.
2005, 18, 639-643), myocardial infarction (Demiryurek
et al. Eur. J. Pharmacol. 2005, 527, 129-140, Hattori
et al. Circulation 2004, 109, 2234-2239), cardiac
hypertrophyand failure (Yamakawa et al. Hypertension
2000, 35, 313-318; Liao et al. Am. J. Physiol. Cell
Physiol. 2006, 290, C661-668; Kishi et al. Circulation
2005, 111, 2741- 2747), coronary heart disease,
artherosclerosis, restenosis (Pacaud et al. Arch. MaI.
Coeur 2005, 98, 249-254; Retzer et al. FEBS Lett.
2000, 466, 70-74; Negoro et al. Biochem. Biophys. Res.
Commun. 1999, 262, 2 11-215), diabetes, diabetic
complications, glucose utilization and metabolic
syndrome (Sandu et al. Diabetes 2000, 49, 2178-2189 ;
Maeda et al. Cell Metab. 2005, 2, 119-129), sexual
dysfunction, e.g., penile erectile dysfunction
(Chitaley et al. Nature Medicine 2001 , 7, 119-122),
retinopathy, inflammation, immune diseases, AIDS,
osteoporosis, endocrine dysfunctions, e.g.
hyperaldosteronism, central nervous system disorders
such as neuronal degeneration and spinal cord injury
(Hara et al. J. Neurosurg. 2000, 93, 94- 101),
cerebral ischemia (Uehara et al. Nature 1997, 389,
990-994; Satoh et al. Life Sci. 2001 , 69, 1441-1453;
Hitomi et al. Life Sci. 2000, 67, 1929-1939; Yamamoto
et al. J. Cardiovasc. Pharmacol. 2000, 35, 203-21 1),
cerebral vasospasm (Sato et al. Circ. Res. 2000, 87,
195-200; Kim et al. Neurosurgery 2000, 46, 440-447),
pain, e.g. neuropathic pain (Tatsumi et al.
Neuroscience 2005, 131 , 491-498 ; lnoue et al. Nature
medicine 2004, 10, 712-718), infection of digestive
tracts with bacteria (WO 98/06433), cancer development
and progression, neoplasia where inhibition of Rho
kinase has been shown to inhibit tumor cell growth and
metastasis (Itoh et al. Nature Medicine 1999, 5,
221-225; Somlyo et al. Biochem. Biophys. Res. Commun.
2000, 269, 652- 659), angiogenesis (Uchida et al.
Biochem. Biophys. Res. Commun. 2000, 269, 633- 640;
Gingras et al. Biochem. J. 2000, 348, 273-280),
vascular smooth muscle cell proliferation and motility
(Tammy et al. Circ. Res. 1999, 84, 1186-1 193;
Tangkijvanich et al. Atherosclerosis 2001 , 155,
321-327), endothelial cell proliferation, endothelial
cell retraction and motility (Oikawa et al. Biochem.
Biophys. Res. Commun. 2000, 269, 633-640), stress
fiber formation (Kimura et al. Science 1997, 275,
1308-131 1; Yamashiro et al. J. Cell Biol. 2000, 150,
797-806), thrombotic disorders (Kikkawa et al. FEBS
Lett. 2000, 466, 70-74; Bauer et al. Blood 1999, 94,
1665-1672; Klages et al. J. Cell Biol. 1999,144,
745-754; Retzer et al. Cell Signal 2000,12, 645-648)
and leukocyte aggregation (Kawaguchi et al. Eur. J.
Pharmacol. 2000, 403, 203-208; Sanchez-Madrid et al.
J. Immunol. 2003, 171 , 1023-1034; Sanchez-Madrid, et
al. J. Immunol. 2002, 168, 400-410), stem cell and
induced pluripotent stem cell relatedbiology, e.g.
cell-cell interaction, proliferation, cell cycle
progression, gene regulation, migration, actin
cytoskeleton modulation, and related application, e.g.
as viability, survival, recovery, growth,
susceptibility toward apoptosis, differentiation,
development, gene modulation, modulation of
morphogenesis, hosting and invasion (Krawetz et al.
BioEssay 2009, 31, 336-343 ; Claassen et al. MoI.
Reprod. Dev. 2009, PMID: 19235204 ; Heng Tissue Cell
2009, PMID: 19261317; Arnsdorf et al. J. Cell. Sci.
2009, 122, 546-553, Kim et al. Stem Cells 2009, 27,
191-199), modulation of 



epithelial-mesenchymal transition (Royal et al. MoI.
Biol. Cell 2000, 11, 1709-1725 ; Zondag et al. J. Cell
Biol. 2000, 149, 775-782 ; Masszi et al. Am. J.
Physiol. Renal. Physiol. 2003, 284, 9 11-924;
Smallhorn et al. Development 2004, 131 ,2641-2651 ;
Wells et al. Cell Motil. Cytoskeleton 2005,
62,180-194; Wu et al. Cancer Res. 2006,66, 9527-9534;
Fan et al. MoI Biol Cell. 2007, 18, 1083-1097; Cho et
al. Cell Biol. Int. 2007, 3 1, 1225-1230; Giehl et al.
Cells Tissues Organs. 2007, 185,123-130;
Rodrigues-Diez et al. Pharm. Res. 2008, 25,
2447-2461), and bone resorption (Chellaiah et al. J.
Biol. Chem. 2003, 278, 29086-29097), Na/H exchange
transport system activation (Kawaguchi et al. Eur. J.
Pharmacol. 2000, 403, 203-208), Alzheimer's disease
(Zhou et al. Science 2003, 302, 1215-1217), adducin
activation (Fukata et al. J. Biol. Chem., 1998, 273,
5542-5548), and in SREB (Sterol response binding
element) signalling and its effects on lipid
metabolism (Lin et al. Circ. Res. 2003, 92, 1296-304).
Therefore, a compound having inhibitory effect on
Rho-kinase and/or on Rho-kinase mediated
phosphorylation of myosin light chain phosphatase is
useful for the treatment and/or prevention of
cardiovascular and non-cardiovascular diseases
involving Rhokinase as the primary or secondary
disease cause, like hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and
glaucoma, peripheral circulatory disorder, peripheral
arterial occlusive disease (PAOD), coronary heart
disease, angina pectoris, heart hypertrophy, heart
failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver
failure, nephropathy, including hypertension-induced,
non-hypertension-induced, and diabetic nephropathies,
renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult
respiratory distress syndrome,thrombotic disorders,
stroke, cerebral vasospasm, cerebral ischemia, pain,
e.g. neuropathic pain, neuronal degeneration, spinal
cord injury, Alzheimer's disease, premature birth,
erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and
complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy such as
osteoporosis, infection of digestive tracts with
bacteria, sepsis, cancer development and progression,
e.g. cancers of the breast, colon, prostate, ovaries,
brain and lung and their metastases. Moreover, a
compound having inhibitory effect on Rho-kinase may be
also be useful in curative approaches associated with
stem cell or induced pluripotent stem cell treatment,
improvement of recognition or for the treatment or
prevention of fibroid heart, depression, epilepsy,
renal papillary necrosis, tubulo-interstitial
dysfunction, multiple sclerosis, vessel stenosis for
example carotid stenosis or lipid disorders. WO
2001/64238 describes isoquinoline-5-sulfonamide
derivatives optionally substituted by a -(CH2
)i-6-0-(CH 2 )o-6-- a -(CH2 )q-6-S-(CH 2 )q-6- or a
-(CH2 )0 _6- linked heterocyclic group useful as
neuroprotective agents. WO 2004/106325 (Schering AG)
describes prodrugs of the Rho-kinase inhibitor fasudil
carrying an ether or ester group in the 1-position of
the isoquinoline ring. WO 2001/039726 generically
describes -O-(Co-C-|o)alkyl-heteroaryl substituted
cyclohexyl derivatives useful for the treatment of
microbial infections. JP 10087629 A describes
isoquinoline derivatives useful for the treatment of
diseases caused by Heliobacter pylori such as for
example gastritis cancer or ulcer. The isoquinoline
derivatives may be substituted by OH in the 1-position
and are preferably 5-substituted by
X-[(Ci-C6)alkylene)]rj-i-Y wherein X may be oxygen and
Y may be an aryl or a heterocyclic group. Hagihara et
al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose
6-benzyloxyisoquinoline for the treatment of
infections caused by Heliobacter pylori.US 5,480,883
generically discloses as EGF and/or PDGF receptor
inhibitors useful for inhibiting cell proliferation
compounds of the formula "Ar I - X - Ar M" wherein X
may be (CHR | )m -Z-(CHR | )n , e.g. Z-CH2, wherein Z
may be O, R"| is hydrogen or alkyl, Ar I may be among
others an optionally substituted isoquinolone and Ar
Il may be among others an optionally substituted 03.7
monocyclic saturated heterocyclic system. WO
2005/030791 (Merck & Co.) generically describes as
potassium channel inhibitors for the treatment of
cardiac arrhythmias, stroke, congestive heart failure
etc. isoquinolone derivatives which are optionally
substituted in 6-position by a group (CRe Rf )pOR4 3
wherein p may be zero, and R4 3 is e.g. a
(C3-Cio)cycloalkyl residue optionally substituted by
NR51 R52 wherein R and R 2 may be hydrogen,
(C-|-C6)alkyl etc.; or R4 3 is a group R8 1 defined as
a 4-6 membered unsaturated or saturated monocyclic
heterocylic ring with 1, 2, 3 or 4 heteroatoms; and
are substituted by a directly bound optionally
substituted aryl or heteroaryl ring in the 4-position.
WO 2005/030130 (Merck & Co.) generically describes as
potassium channel inhibitors for the treatment of
cardiac arrhythmias, stroke, congestive heart failure
etc. isoquinoline derivatives which may be substituted
by hydroxy in the 1-position and are optionally
substituted in 6-position by a group (CRe Rf)pOR 4 3
wherein p may be zero, 



and R4 3 is e.g. a (C3-C-|o)cycloalkyl residue
optionally substituted by NR51 R52 wherein R and R 2
may be hydrogen, (Ci-C )alkyl etc.; or R4 3 is a group
R I defined as a 4-6 membered unsaturated or saturated
monocyclic heterocylic ring with 1, 2, 3 or 4
heteroatoms; and are substituted by a directly bound
optionally substituted aryl or heteroaryl ring in the
4-position. WO2003/053330 (Ube) generically describes
isoquinolone derivatives of the formula ring} -
C(R)(R)(NH 2)as Rho-kinase inhibitors. WO 2007/012422
(Sanofi-Aventis) generically describes isoquinoline
and isoquinolone derivatives of the formula as
Rho-Kinase inhibitors. WO 2008/020081 (Organon)
describes 6-substituted isoquinoline derivatives as
Rhokinase inhibitors. In particular selectivity
against other kinases has been identified as
prerequisite for usage of kinase inhibitors as
therapeutic agents. Fasudil for instance, a broadly
profiled inhibitor of Rho kinase displays only modest
selectivity against several other kinases, for example
Protein Kinase A and Protein Kinase G (see for example
Tamura et al., Biochimica et Biophysica Acta, Proteins
and Proteomics (2005), 1754(1-2), 245- 252. Also
another Rho kinase inhibitor, Y-27632 only displays a
20-fold selectivity against Protein Kinase G.
Therefore, although several Rho-kinase inhibitors have
been described there still remains the need for
additional compounds useful in the treatment of
Rho-kinase mediated diseases, in particular with
improved selectivity.An embodiment of the present
invention is a compound of the formula (I) wherein Ri
is H, OH or NH2 ; R3 is H, halogen, CN, (C1 -C6
)BIlCyI 1OH1 NH , or NHR'; R4 is H, halogen, hydroxy,
CN1 (C1 -C6 )BIlCyI, R', or (C | -C6)alkyle ne-R' ; R5
is H, halogen, CN, (C-|-C6)alkyl, or R'; R7 is H,
halogen, CN, (C | -C6)alkyl, O-(C 1 -C6 )alkyl, R' ,
or SO2 -NH 2 ; R is H, halogen or (C-|-Ce)alkyl; Rg is
R', OH, halogen, (C1 -C6 )BIlCyI 1 0-(C 1-C6 )BlICyI,
(C-i-CeJalkylene-R 1, (C2 -C6 )alkenyl, (C2 -C6
)alkynyl,
(Ci-C6)alkylene-O-R',(C<|-C6)alkylene-CH[R']2. (C
|-C6)alkylene-C(O)-R\ (Ci-C6)alkylene-C(O)NH 2 ,
(Ci-C6)alkylene-C(O)NH-R', (Ci-C6)alkylene-C(O)NH-(C
1-C6 )alkyl, (C1-C6 )alkylene-C(O)N[(C 1-C6 )alkyl] 2
, (Ci-C6)alkylene-C(O)N[R']2; (Ci-C6)alkylene-C(O)O-(C
1-C6 )alkyl, COOH, C(O)O-(C 1-C6 )alkyl, C(O)OR'
C(O)(C1-C6 )alkyl, C(O)R', C(O)NH2 , C(O)-NH-(C2 -C6
)alkenyl, C(O)-NH-(C2 -C6)alkynyl,
C(O)NH-(C-|-C6)alkyl, C(O)NHR', C(O)-NH(C
1-C6)alkylene-R\ C(O)NI(C1-C6)alkyl]R' C(O)N[(C1-C6
)alkyl]2 , C(O)-(C1-C6)alkylene-R', or
C(O)O(C1-C6)alkylene-R'; RQ is absent; or is one
(C-i-C^alkylene bound to the cycloalkyl ring, in which
the (C-|-C4)alkylene forms a second bond to a
different carbon atom of the cycloalkyl ring to form a
bicyclic ring system,wherein in the bicyclic ring
system optionally one or two carbon atomes are
replaced by a group independently selected from O,
N-R-|5, S, SO or SO2; 



or, if m and s are 2 , m is 3 and s is 1, or m is 4
and s is 0, RQ is CH2-CH-(CH2)2 which is bound with
one CH2 to the cycloalkyl ring and the two other CH2
are bound to different carbon atoms of the cycloalkyl
ring; and, if m is 3 and s is 3, RQ are two methylene
groups bound to different carbon atoms of the
cycloalkyl ring, wherein the methylene groups or the
CH2-CH-(CH2)2 group are bound to carbon atoms of the
cycloaalkyl ring such that they form an adamantane
system of the formula 14 wherein L can be bound to any
secondary or tertiary carbon atom and wherein the
bicyclic ring system or adamantane system is
unsubstituted or optionally substituted by Rg; R-IO is
(C1 -C6 JaIlCyI1 (Ci-C8)heteroalkyl, (C3
-C8)cycloalkyl, (C3-C8)heterocycloalkyl, (C
|-C6)alkylene-(C3-C8)cycloalkyl,
(Ci-C6)alkylene-(C6-Cirj)aryl, (C |-C6)alkylene-(C5-C
io)heteroaryl,
(C-|-C6)alkylene-(C3-C8)heterocycloalkyl, C(O)NH-(Ci
-C6 )alkyl,C(O)N[(C 1 - 6 )alky 2 i C(O)NH-R ' ,
C(O)N-((Ci-C6)alkyl)-R ' , or C(O)NH-(C 1 -C6
)alkylene-R ' ; R1 1 is H, (C1 -C6 JaIlCyI1
(C-i-CeJalkylene-R ' R' , or R1 | and R1 2 together
with carbon atom to which they are attached form a
(C3- Cgjcycloalkyl or a (C3-C8)-heterocycloalkyl ring;
R1 2 Js (C1 -C6 JaIlCyI1 (C3 -C8 )cycloalkyl, (Cs-C 1
oJheteroaryl, (C3-C8)heterocycloalkyl, or (C6 -C1
oJaryl; or R12 is H, provided that r = 2 and the other
R1 is not H; or R1 | and R1 2 together with carbon
atom to which they are attached form a (C3-
Cs)cycloalkyl or a (C3-C8)-heterocycloalkyl ring; R1 3
and R14 are independently of each other H, R', (C1-Ce)
yI, (C'l-C jalkylene-R 1,(Ci -Ce)alkylene-O-(C 1-C6
)alkyl, (C |-C6)alkylene-O-R', (Ci-C6)alkylene-CH[R']
2 , (Ci-C6)alkylene-C(O)-R', (Ci-C6)alkylene-C(O)NH 2
, (Ci-C6)alkylene-C(O)NH-R', (C1
-C6)alkylene-C(O)NH-(Ci-C6)alkyl, (C1-C6
)alkylene-C(O)N[(C 1 -C6 )alkyl] 2 , (Ci-C 6
)alkylene-C(O)N[R'] 2 i
(Ci-C6)alkylene-C(O)O-(Ci-C6)alkyl, C(O)O-(C 1-C6
)alkyl, C(O)OR , C(O)(C 1 -C6 )alkyl, C(O)R',
C(O)NH-(Ci-C 6 )alkyl, C(O)NHR', C^NKC-i-C^alkyllR'
C(O)N[(C 1 -C6 )alkyl] 2 , C(O)-(C 1 -C6)alkylene-R',
C(O)O(C 1 -C6 )alkylene-R', or R13 and R-14, together
with the N-atom to which they are attached, form a
(C3-C8) heterocycloalkyl; 



R15 is H or (C-i-C Jalkyl; n is O, 1, 2, 3 or 4; m is
1, 2, 3 or 4;s is O, 1, 2, or 3; r is 1 or 2; L is
0(CH 2 )P, S(CH 2 )P, S(O)(CH 2 )P, SO2(CH2 )P, NH(CH
2 )p, N(C 1-C6 )alkyl-(CH 2 )pl N(C3-C 6
)cycloalkyl-(CH 2 )p; or N[(C-|-C3)alkylene-R ']-(CH 2
)p; p is O, 1, 2, 3 or 4; R' is (C3-C 8 )cycloalkyl,
(C5-C1 o)heteroaryl, (C3-C8)heterocycloalkyl, (C6 -C1
o)aryl; wherein in residues R3 to R 5 alkyl or
alkylene is unsubstituted or optionally substituted
one or more times by OH, OCH3, C(O)OH, C(O)OCH 3 , NH2
, NHCH3, N(CH3 )2 , C(O)NH 2 > C(O)NHCH 3 or C(O)N(CH
3 )2 ; wherein in residues R3 to R15 cycloalkyl or
heterocycloalkyl is unsubstituted or optionally
substituted one or more times by (Ci-C jalkyl,
halogen, OH, OCH 3 , C(O)OH, C(O)OCH 3 , NH2 , NHCH 3
, N(CH 3 )2 , C(O)NH 2 C(O)NHCH 3 or C(O)N(CH 3 )2 ;
wherein in residues R3 to R-15 alkyl or alkylene is
unsubstituted or optionally substituted one or more
times by halogen; wherein in residues R3 to R15 (Cg-C
1 rj)aryl an< (Cs-C 1 rj)heteroaryl are unsubstituted
or optionally substituted one or more times by a group
independently selected from halogen, OH, NO2 , N3 ,
CN, C(O)-(Ci -C6 )alkyl, C(O)-(Ce-C 1 0 )aryl, C(O)OH
1C(O)O(C-|-C 6 )alkyl, C(O)NH 2 , C(O)NH(C 1 -C6
)alkyl, C(O)NI(C 1 -C6 )alkyl] 2 , (C3-C8)cycloalkyl,
(C 1 -C6 )alkyl, (C 1 -CeJalkylene-NH^-i -C6 )alkyl,
(C CbJalkylene-NKC-i-C bJalkylfc, (C2 -C6 )alkenyl,
(C2 -C6 )alkynyl, 0-(C 1 -C6 JaIlCyI1 0-C(O)-(C 1
-C6)alkyl, PO3 H2 , SO3H, SO2 -NH 2 , SO2 NH(C 1
-C6)alkyl, SO2 Nt(C 1 - C6)alkyl] 2 l S-(C 1 -C6
)alkyl; SO-(C -|-C6)alkyl, SO2 -(C 1 -C6 )alkyl, SO2
-N=CHNKC 1 -C6 )BIlCyO2 . SF5 , C(NH)(NH 2 ) , NH2 ,
NH-(C 1 -Ce) IlCyI 1 Nf(C 1 -C6 )alkyl] 2 , NH-C(O)-(C
1 -C6 )alkyl, NH-C(O)O-(C 1 -C jalkyl, NH-SO 2 -(C 1
-C6 )alkyl, NH-SO 2 -(Ce-C 1 o)aryl, NH-SO 2 - (C5-C 1
o)heteroaryl, NH-SO 2 -(C3-C8)heterocycloalkyl,
N(C-|-C 6 )alkyl-C(O)- (C1 -C6 JaIlCyI1 N(C 1 -C6
JaIkVl-C(O)O-(C 1 -C6 )alkyl, N(C 1 -C6
JaIlCyI-C(O)-NH-(C 1 - C6 JaIlCyI]1 (C6 -C1 0 )aryl,
(C-i-C Jalkylene^Ce-C-ioJaryl, 0-(C 6 -C1 oJaryl,
(c)-(C-i-CeJalkylene-^e-C-ioJaryl, (C5-C 1
o)heteroaryl, (C3-C8)heterocycloalkyl,
(C-i-CeJalkylene-^s-C-ioJheteroaryl,
(C-i-CeJalkylene^Cs-C Jheterocycloalkyl,
(c)-(C-i-CeJalkylene^Cs-C-ioJheteroaryl,
(c)-(C-i-CeJalkylene-fCs-CeJheterocycloalkyl, wherein
said (C6 -C 1 o)aryl or (Cs-C 1 rj)heteroaryl or
(C3-C8)heterocycloalkyl o r (C3 - C Jcycloalkyl may be
substituted one to three times by a group
independently selected from halogen, OH, NO2 , CN,
0-(C 1 -C6 JaIlCyI, (C-j-CeJalkyl, NH2 , NH i -C
Jalkyl, Nt(C 1 -C6 )alkyl] 2 , SO2 CH3 , C(O)OH,
C(O)O-(C 1 -C6 )alkyl, C(O)NH 2 , (C-i-C^alkylene-
O^C-i-C^alkyl, (C-i-CeJalkylene-O^Ce-C-ioJaryl, or
(c)-(C-i-CeJalkylene-fCe-C-ioJaryl; or wherein (C6 -C1
rj)aryl is vicinally substituted by a
O-(C-|-C4)alkylene-O group whereby a 5-8-membered ring
is formed together with the carbon atoms the oxygen
atoms are attached to; and wherein aryl substituents
of (C6 -C 1 rj)aryl, (Cs-C-ioJheteroaryl, cycloalkyl
or (C3 - C8)heterocycloalkyl groups may not be further
substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl containing group;their stereoisomeric
and/or tautomeric forms and/or their pharmaceutically
acceptable salts. In another embodiment the present
invention also relates to a compound of formula (I)
and/or its pharmaceutically acceptable salt for use as
a medicament. It also relates to the use of at least
one compound of formula (I) and/or a pharmaceutically
acceptable salt thereof for the treatment and/or
prevention of Rho-Kinase mediated diseases such as
hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, glaucoma, peripheral
circulatory disorder, peripheral arterial occlusive
disease (PAOD) coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic
diseases, ischemic organ failure (end organ damage),
fibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, thrombotic disorders,
stroke, cerebral vasospasm, cerebral ischemia, pain,
neuronal degeneration, spinal cord injury, Alzheimer's
disease, premature birth, erectile dysfunction,
endocrine dysfunctions, arteriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmune diseases,
AIDS, osteopathy, infection of digestive tracts with
bacteria, sepsis or cancer development and
progression.The invention further relates to a
medicament comprising an effective amount of at least 



one compound of formula (I) and/or a pharmacologically
acceptable salt thereof. Another object of the present
invention is a method of producing a compound of
formula (I). The term alkyl as used in (C | -C2)alkyl,
(C-|-C4)alkyl, or (C-|-C6)alkyl and the
corresposponding alkylene substituents are understood
as a hydrocarbon residue which can be linear, i.e.
straight-chain, or branched and has 1, 2, 3, 4, 5, or
6 carbon atoms, respectively. This also applies if an
alkyl group occurs as a substituent on another group,
for example in an alkoxy group (O-alkyl), S-alkyl or a
-O(C | - C jalkylene-O-, an alkoxycarbonyl group or an
arylalkyl group. Examples of alkyl groups are methyl,
ethyl, propyl, butyl, pentyl or hexyl, the n-isomers
of all these groups, isopropyl, isobutyl,
1-methylbutyl, isopentyl, neopentyl,
2,2-dimethylbutyl, 2-methylpentyl, 3-methylpentyl,
isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl
or alkylene groups may optionally be halogenated once
or more, e.g. alkyl groups may be fluorinated, e.g.
perfluorinated. Examples of halogenated alkyl groups
are CH2 F, CHF2, CF3 and CH2 CF3 , OCF3 , SCF3 , or
-O-(CF2 )2 -O-. The term (C2 -C6)-alkenyl means a
hydrocarbon residue whose carbon chain is
straight-chain or branched and comprises 2 to 6 carbon
atoms and has, depending on the chain length, 1, 2 or
3 double bonds, for example, vinyl, 1-propenyl,
2-propenyl (= allyl), 2-butenyl, 3-butenyl,
2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or
1,3- pentadienyl. The double bond may where possible
have the E or Z orientation. The double bonds may be
both internal and terminal. (C2 -C )-alkynyl groups
are hydrocarbon residues whose carbon chain is
straight-chain or branched and comprises 2 to 6 carbon
atoms and have, depending on the chain length, 1 or 2
triple bonds, for example, ethynyl, 1-propynyl,
2-propynyl (= propargyl) or 2-butynyl. The triple
bonds may be both internal and terminal. Halogen means
fluoro (F), chloro (Cl), bromo (Br) or iodo (I). The
term (C-|-C8)heteroalkyl or the corresponding
(Ci-C8)heteroalkylene substituents are understood as
(C-|-C8)alkyl or (C-|-C8)alkylene groups wherein at
least one carbon atom, preferably one or two carbon
atoms, more preferred one carbon atom, is replaced by
a group selected from O, NH, or S and wherein the
nitrogen and sulfur atoms may optionally be oxidized.
The heteroatom may be placed at any position of the
alkyl or alkylene group. Examples of
(Ci-C8)heteroalkyl groups include -CH2 -OCH3 , -CH2
-CH2 -O-CH2 -CH3 , -CH2 -NH-CH2 -CH3 , -CH2 -N(CH2
-CH3 )2 -CH2 -CH2 - CH2 -O-CH3 , -CH2 -CH2 -CH2 -S-CH3
, -CH2 -O-CH(CH 3 )2 , -CH2 -O-CH2 -CH2 -O-CH3 or 0-CH
2 -CH3 . (C3 -C8)cycloalkyl groups are cyclic alkyl
groups containing 3 , 4, 5, 6, 7 or 8 ring carbon
atoms like cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cyclooctyl, whichcan also be substituted
and/or contain 1 or 2 double bounds (unsaturated
cycloalkyl groups) like, for example, cyclopentenyl or
cyclohexenyl, which can be bonded via any carbon atom.
A (C -C-io yl group means an aromatic ring or a ring
system which comprises two aromatic rings which are
fused or otherwise linked or which comprises two fused
aromatic rings wherein one ring is saturated or partly
saturated, i.e contains at least one C-C single bond,
for example a phenyl, naphthyl, biphenyl,
tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl-
or indan-1-on-yl group. A preferred (C -C io yl group
is phenyl. (C3-C8)heterocycloalkyl group means a
saturated (contains no double bonds) monocyclic carbon
ring system containing 3, 4 , 5, 6, 7 or 8 ring atoms
in which one or more carbon atoms can be replaced by
one or more heteroatoms such as, for example 1, 2 or 3
nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur
atoms or combinations of different hetero atoms. The
heterocycloalkyl residues can be bound at any
positions, for example on the 1-position, 2-position,
3-position, 4-position, 5-position, 6-position,
7-position or 8-position. Also included are the
corresponding N-oxides, sulfoxides or sulfones of
these compounds. Examples of (C3-C8)heterocycloalkyl
groups - are oxiranyl, oxetanyl, aziridinyl,
tetrahydrofuranyl, tetrahydropyranyl, dioxolanyl, for
example 1,3-dioxolanyl, dioxanyl, for example
1,4-dioxanyl, piperidinyl, pyrrolidinyl,
imidazolidinyl, triazolidinyl, hexahydropyrimidinyl,
piperazinyl, triazinanyl, for example,
1,3,5-triazinanyl, 1,2,3- triazinanyl or
1,2,4-triazinanyl, tetrahydrothiophenyl,
tetrahydro-thiopyranyl, dithiolanyl, for example
1,3-dithiolanyl, dithianyl, thiazolidinyl,
oxazolidinyl, oxathiolanyl, for example
1,3-oxathiolanyl, morpholinyl or thiomorpholinyl,
diazepanyl, for example 1,4- diazepanyl. A preferred
(C3-C8)heterocycloalkyl group is morpholinyl,
pyrrolidinyl, piperazinyl, piperidinyl, oxetanyl or
tetrahydropyranyl.(C5-C-|o)heteroaryl means a mono- or
bicyclic ring system in which one or more carbon atoms
can be replaced by one or more heteroatoms such as,
for example 1, 2 or 4 nitrogen atoms, 1 or 2 oxygen
atoms, 1 or 2 sulfur atoms or combinations of
different hetero atoms. The heteroaryl residues can be
bound at any position, for example on the 1-position,
2-position, 3-position, 4-position, 5-position,
6-position, 7- 



position or 8-position. (C5-C-|o)heteroaryl groups may
be an (1) aromatic monocyclic or bicyclic ring system
or (2) a bicyclic ring system wherein one ring is
aromatic and the second ring is at least partially
saturated. Also included are the corresponding
N-oxides, sulfoxides or sulfones of these compounds.
Suitable (C5-C-|rj)heteroaryl groups are
benzimidazolyl, benzofuryl, benzothienyl, azaindolyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benzisoxazolyl, benzisothiazolyl,
carbolinyl, cinnolinyl, chromanyl, chromenyl,
naphthyridinyl, phthalazinyl, pyridoimidazolyl,
pteridinyl, purynyl, quinazolinyl, quinoxalinyl,
quinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, indolinyl, indolizinyl, indolyl,
furyl, furazanyl, thienyl, imidazolyl, imidazolinyl,
1H-indazolyl, pyrazolyl, oxazolyl, 1,2,3- oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, triazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, pyrazolinyl, , pyrrolyl,1
,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, tetrazolyl.
Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl
stands both for 2- and 3-thienyl. Furyl stands both
for 2- and 3-furyl. Also included are the
corresponding N-oxides of these compounds, for
example, 1-oxy-2-, 3- or 4-pyridyl. Substitutions in
(C5-C-|rj)heteroaryl residues can occur on free carbon
atoms or on nitrogen atoms. Preferred examples of
(C5-C-io)heteroaryl residues are benzofuryl,
quinolinyl, furyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, triazolyl, oxadiazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl and tetrazolyl.A preferred
(C5 -C1 o)heteroaryl is a (C5 -C6 )heteroaryl group.
Preferred (C5 - C6 )heteroaryl residues are furyl,
thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyridyl, triazolyl,
oxadiazolyl, pyrazinyl, pyrimidinyl, and pyridazinyl.
Preferred examples of (C5 -C6 )heteroaryl residues are
2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl,
1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl,
1,2,3- triazol-1-, -4- or -5-yl, 1,2,4-triazol-i-, -3-
or -5-yl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-
isoxazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-yl, 1,3,4-oxadiazol-2- or
-5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or
5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-
pyrimidinyl, 3- or 4-pyridazinyl, or pyrazinyl. In
residues R3 to R1 5 (C6 -C1 rj)aryl and (C5 -C1
o)heteroaryl residues are unsubstituted or, if not
specified otherwise, optionally substituted one or
more times, preferably one to three times, by a group
independently selected from halogen, OH, NO2 , N3 ,
CN, C(O)-(C 1-C6 )alkyl, C(O)-(C 6 -C1 0 )aryl,
C(O)OH, C(O)O(C i -C6 )alkyl, C(O)NH 2 , C(O)NH(C 1
-C6 )alkyl, C(O)Nt(C 1 -C6 )alkyl] 2 , (C3 -C8
)cycloalkyl, (C-i-CeJalkyl, (C1 -C6 )alkylene-NH(C 1
-C6 )alkyl, (Ci-C Jalkylene-NKC^C alky l , (C2 -C6
)alkenyl, (C2 -C6 )alkynyl, O-(C 1 -C6 )alkyl,
0-C(O)-(C 1 -C6 )alkyl, PO3 H2 , SO3 H, SO2 -NH 2 ,
SO2 NH(C 1 -C6 )alkyl, SO2 NKC 1 - C6 )alkyl] 2 , S-(C
1 -C6 )alkyl, SO-(C 1 -C6)alkyl, SO2 -(C -i-CeJalkyl,
SO2 -N=CHN C C alkyl , SF5 , C(NH)(NH 2 ) , NH2 ,
NH-(C 1 -C6 JaIlCyI Nf(C 1 -C6 )alkyl] 2 , NH-C(O)-(C
1 -C6 )alkyl, NH-C(O)O-(C 1 -C6)alkyl, NH-SO 2 -(C 1
-C6 )alkyl, NH-SO 2 -(C 6 -C1 o)aryl, NH-SO 2 - (C5
-C1 o)heteroaryl, NH-SO 2 -(C 3 -C8)heterocycloalkyl,
N(C-|-C 6 )alkyl-C(O)- (Ci-C 6 )alkyl, N i -C alkyl-C
O C i -C alkyl, NfC-i-C^alkyl-CO^-NH-fC-i- C6 )alkyl],
(C6 -C1O) I (C-i-CeJalkylene^Ce-C-ioJaryl, 0-(C 6 -C1
rj)aryl, O-(C 1 -C6 )alkylene-(C 6 -C1 o)aryl, (C5 -C1
o)heteroaryl, (C3 -C8)heterocycloalkyl, (C-i-C
Jalkylene^Cs-C-ioJheteroaryl, (C-i-CeJalkylene-fCs-C
Jheterocycloalkyl,
(c)-(C-i-CeJalkylene^Cs-C-ioJheteroaryl, O-(C 1 -C6
)alkylene-(C 3 -C8)heterocycloalkyl,wherein said (Ce-C
1 rj)aryl o r (Cs-C 1rj)heteroaryl or
(C3-C8)heterocycloalkyl or (C3- C8)cycloalkyl may be
substituted one to three times by a group
independently selected from halogen, OH, NO2 , CN
O-(Ci-C 6 )alkyl, (C-|-C6)alkyl, NH2 , NHCC-i-C^alkyl,
N[(Ci-C6)alkyl] 2 , SO2CH3 , C(O)OH, C(O)O-(C
1-CeJalkyl, C(O)NH2 , (Ci-C 6 )alkylene-
O-(Ci-C6)alkyl, (Ci -C6)alkylene-O-(C6-C o)aryl or
O-(C-|-C6)alkylene-(C6-Cio)aryl; or wherein
(Ce-C-io^aryl is vicinally substituted by a
O-(C-|-C4)alkylene-O group whereby a 5-8-membered ring
is formed together with the carbon atoms the oxygen
atoms are attached to; and wherein aryl substituents
of (Ce-C 1o)aryl, (C5-C-|n)heteroaryl, cycloalkyl or
(C3- C8)heterocycloalkyl groups may not be further
substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl containing group. Preferred
substituents for (Ce-C 1rj)aryl d (Cs-C 1
rj)heteroaryl groups are OH, (C1- C4 )alkyl, O-(Ci-C 4
)alkyl, O-phenyl, phenyl, C(O)O-(C 1-C Jalkyl, C(O)OH,
C(O)-(C 1- C4 )alkyl, halogen, NO2 , SO2 NH2 , CN, SO2
-(C | -C4 )alkyl, SO2 -N=CHNKC- i-CeJalky^, NH-SO2 -(C
1-C4 )alkyl, NH2 , NH-C(O)-(C 1-C4 )alkyl, (C3 -C8
)cycloalkyl, (C-i^Jalkyl-OH, C(O)Nf(C 1-C4 )alkyl] 2 ,
C(O)NH(C 1-C6 )alkyl, C(O)NH2 , Nf(C1-C4 )alkyl]2 ,
(C-i-C^alkylene-NKC-i-C^alkylk, (C1-C4 )alkylene-O-(C
1-C4 )alkyl, (Cs-C jheteroaryl,
(C3-C8)heterocycloalkyl, (C1- 



C4 )alkylene-(C6-C 1o)aryl, wherein the (Ce-C 1o)aryl
may be further substituted one to three times,
preferably once, by halogen, (C-i-C^alkyl,
(c)-(C-i-C^alkyl, (C-i^Jalkylene-O^C-i-C Jalkyl, (C
-C-ioJaryl, (c)-(C-i-CeJalkylene^Ce-C-ioJaryl, or may
be vicinally substituted by a O-(C-|-C4 )alkylene-O
group whereby a 5-8- membered ring is formed together
with the carbon atoms the oxygen atoms are attached
to.More preferred substituents for (Cg-Ci rj)aryl and
(Cs-CioJheteroaryl are OH, halogen, CN, phenyl,
O-phenyl, NH-C(O)-(C-|-C4)alkyl, C(O)-(C 1-C4 )alkyl,
C(O)-O(C 1-C4)alkyl, (Ci-C4)alkyl, O-(Ci-C 4 )alkyl,
CONH2 , SO2-NH2, SO2 -(C -|-C4 )alkyl Or SO2-N=CHN[(
Ci-C4)alkyl] 2 , (Ci-C4)alkylene-phenyl,
(Ci-C4)alkylene-O-(Ci-C4)alkyl or (C5- C6)heteroaryl,
wherein the phenyl is unsubstituted or optionally
substituted one to three times, preferably once, by
OH, halogen, (C-|-C4)alkyl or O-(C-|-C4)alkyl. Even
more preferred substituents for (Ce-Ci njaryl and
(C5-Cio)heteroaryl are OH, halogen, CN phenyl,
O-phenyl, NH-C(O)-(Ci -C4)alkyl especially
NH-C(O)-CH3, C(O)-(Ci -C4 )alkyl especially C(O)-CH3 ,
C(O)-O(Ci -C4 )alkyl especially C(O)-OCH3 ,
(Ci-C4)alkyl especially CH3 or CF3 , O-(Ci-C4)alkyl
especially O-CH3 , CONH2 SO2 - NH2 , SO2 -(C
1-C4)alkyl especially SO2 -CH3 or SO2 -CF3 ; or SO2
-N=CHN[( Ci-C4)alkyl] 2 especially SO2 -N=CH-N[(CH3 )2
, wherein the phenyl is unsubstituted or optionally
substituted one to three times, preferably once, by OH
halogen, (Ci-C4)alkyl or O-(Ci-C4)alkyl. More
especially preferred substituents for (Cg-Ci o)aryl
anc l (C5-Cio)heteroaryl groups are OH, CN,
(Ci-C4)alkyl especially CH3 or CF3 , O(Ci-C4)alkyl
especially 0-CH 3 , halogen or phenyl, wherein the
phenyl may be further substituted one to three times,
preferably once, by OH, halogen, (Ci-C4)alkyl
especially CH3 or CF3 , or O-(Ci-C4)alkyl especially
0-CH 3 . Most preferred substituents for (C -CioJaryl
and (C5-Cio)heteroaryl groups are OH, CN halogen,
(Ci-C4)alkyl especially CH3 or CF3 , O(Ci-C4)alkyl
especially 0-CH 3 , or halogen. In monosubstituted
phenyl groups the substituent can be located in the
2-position, the 3-position or the 4-position, with the
3-position and the 4-position being preferred. If a
phenyl group carries two substituents, they can be
located in 2 ,3-position, 2,4-position, 2,5-position,
2,6-position, 3,4-position or 3,5-position. In phenyl
groups carrying threesubstituents the substituents can
be located in 2,3,4-position, 2,3,5-position, 2,3,6-
position, 2,4,5-position, 2,4,6-position, or
3,4,5-position. The above statements relating to
phenyl groups correspondingly apply to divalent groups
derived from phenyl groups, i.e. phenylene which can
be unsubstituted or substituted 1,2-phenylene,
1,3-phenylene or 1,4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in
arylalkylene groups. Examples of arylalkylene groups
which can also be unsubstituted or substituted in the
aryl subgroup as well as in the alkylene subgroup, are
benzyl, 1-phenylethylene, 2-phenylethylene, 3-
phenylpropylene, 4-phenylbutylene,
1-methyl-3-phenyl-propylene. In residues R3 to R-] 5
an alkyl or alkylene is unsubstituted or, if not
specified otherwise, optionally substituted one or
more times by halogen. If substituted, alkyl or
alkylene is preferably substituted one to three times
by halogen selected from chloro or bromo but may be
substituted by fluoro once or more, e.g. being
perfluorinated. Preferably halogen is fluoro.
Preferably alkylene is not halogenated. More preferred
an alkyl or alkylene is not halogenated. In residues
R3 to R15 alkyl or alkylene is unsubstituted or, if
not specified otherwise, optionally substituted one or
more times by a group selected independently from OH,
OCH3 , C(O)OH, C(O)OCH3 , NH2, NHCH3 , N(CH3 2 ,
C(O)NH2 , C(O)NHCH3 or C(O)N(CH3 )2 . If substituted,
the number of substituents is preferably between 1, 2,
3 or 4, more preferably 1 or 2 with 1 being even more
preferred. Preferably an alkylene is not substituted
by one of these groups. More preferably an alkyl or
alkylene is not substituted by one of these groups.
Preferably alkyl or alkylene in R3 , R4, R5, R7 and R
are not substituted. In a further embodiment alkyl or
alkylene in R4 to R15 is not substituted by one of
these groups. In residues R3 to R15 cycloalkyl or
heterocycloalkyl is unsubstituted or, if not specified
otherwise, optionally substituted one or more times by
(C-|-C6)alkyl, halogen, OH, OCH3 , C(O)OH, C(O)OCH3 ,
NH2 , NHCH3 , N(CH3 )2 , C(O)NH2 C(O)NHCH3
orC(O)N(CH3)2. I substituted, the number of
substituents is preferably between 1, 2, 3 or 4 , more
preferably 1 or 2 with 1 being even more preferred.
Preferably cycloalkyl or heterocycloalkyl in R3 to Rg
are not substituted. In a further embodiment
cycloalkyl or heterocycloalkyl in R3 to R15 are not
substituted. In a preferred embodiment a
heterocycloalkyl is not substituted. In another
embodiment cycloalkyl is not substituted. The general
and preferred substituents of (Ce-C io)aryl.
(Cs-C-ioOheteroaryl, (C3- C8)heterocycloalkyl and
(C3-C8)cycloalkyl groups as defined before may be
combined with the general and preferred definitions of
R-| , R3, R4, R5, RQ, RJ, R , Rg, R10. Ri 1 R12. 1 3
Ri4- i 5 n >s m - r Panc * a s described in the
following embodiments of a compound of formula (I). 



The following embodiments of a compound of formula (I)
do further characterize and are part of the present
invention. In one embodiment of a compound of formula
(I) Ri is H and the compound is characterized by the
formula (II) (II) In another embodiment of the present
invention R | is OH and the compound is characterized
by the formula (Ilia)(Ilia) The isoquinoline
derivative of formula (I) wherein R - is OH, includes
the corresponding tautomeric 1-isoquinolone derivative
which is characterized by the formula (IMb) (IHb) This
tautomeric form is also an embodiment of the present
invention. In a further embodiment R-| is NH2 and the
compound is characterized by the formula (IV) (IV)The
following further embodiments equally refer to the
compounds of formula (I), (II), (Ilia), (1Mb) and
(IV). In a preferred embodiment R | is H or OH; more
preferably R-| is OH. In one embodiment R3 is
preferably H halogen, (C |-C6)alkyl, or NH-R ' . In
another more preferred embodiment R3 is H, halogen,
unsubstituted or substituted NH-(C5-C6)heteroaryl,
unsubstituted or substituted
NH-(C3-C8)heterocycloalkyl or unsubstituted or
substituted NH-phenyl. In a even more preferred
embodiment R3 is unsubstituted or substituted
NH-(C5-C6)heteroaryl containing one or more N atoms,
or unsubstituted or substituted NH-phenyl. In a most
preferred embodiment R3 is H. Examples of NHR '
substituents in R3 are The asterisk (*) denotes where
the bond is connected to the C-atom of the ring. In a
preferred embodiment R4 is H, halogen, (Ci-C jalkyl,
or (C-|-C2)alkenyl-phenyl. In a more preferred
embodiment R4 is H, halogen or unsubstituted or
substituted (C-|- C4)alkyl or (Ci-C2)alkenyl-phenyl,
preferably unsubstituted (C-|-C4)alkyl or (C | -
C2)alkenyl-phenyl. Most preferred R4 is H. In a
preferred embodiment R5 is H, CN, halogen,
unsubstituted or substituted (C-|- Cjalkyl,
unsubstituted or substituted (Ce-C In) 1Y1. o r
unsubstituted or substituted (C5-Cio)heteroaryl.
Examples of R5 are hydrogen, fluoro, chloro, bromo,
iodo, methyl,ethyl, phenyl, thienyl or pyridyl,
nitrile, (p-methoxy)-phenyl, N-aniline, cyclopropyl,
tetrazol, 4-methoxy-aniline. In a more preferred
embodiment (C - Cjalkyl, (C6-C-|o)a ryl o r
(C5-C-|o)heteroaryl are unsubstituted. In an even more
preferred embodiment R5 is H, halogen, methyl, ethyl,
phenyl, thienyl, or pyridyl, more specifically H,
halogen, methyl, or ethyl. Most preferred R5 is H. In
a preferred embodiment R7 is H, halogen, nitrile,
unsubstituted or substituted (C-|- C jalkyl,
unsubstituted or substituted O-(C-|-C6)alkyl, or
unsubstituted or substituted R'. In a more preferred
embodiment R7 is H, halogen, nitrile, unsubstituted or
substituted (C-|-C4)alkyl, unsubstituted or
substituted O-(C-i-C4)alkyl, unsubstituted or
substituted phenyl, unsubstituted or substituted
(C5-C6)heteroaryl, or unsubstituted or substituted (C
-C Jcycloalkyl. Preferably, (C-|-C6)alkyl, phenyl or
(C5-C6)heteroaryl are unsubstituted. In an even more
preferred embodiment R7 is H, fluoro, chloro, bromo,
methyl, ethyl, methoxy, phenyl, nitrile, cyclopropyl,
or thienyl. More preferably R7 is H, fluoro, chloro,
bromo, methyl or methoxy, in particular H or chloro.
Most preferred R7 is chloro. In a preferred embodiment
R is H, Cl, F, methyl or ethyl. In a more preferred
embodiment R is H. In a preferred embodiment Rg is R',
OH, halogen, (Ci-C6)alkyl, (C |-C6)alkylene-R\ (C2 -C6
)alkenyl, (C-i-CeJalkylene-C^NH-R',
(Ci-CeJalkylene-C^NH^C-i-CeJalkyl, C(O)OH, C(O)NH2 ,
C(O)NH-(C 1-C6)alkyl, C(O)NHR',
C(O)-NH-(C-|-C6)alkynyl, C(O)- NH(C-| -C6)alkylene-R',
or C(O)N[(C-|-C6)alkyl] 2 ; wherein alkyl, alkylene
and R' are unsubstituted or substituted. In a more
preferred embodiment Rg is OH, halogen, (C-|-
C6)alkyl, (C |-C6)alkylene-R\ (C2 -C6)alkenyl, C(O)OH,
C(O)NH2 , C(O)NH-(Ci- C6)alkyl, C(O)NHR', or
C(O)N[(C-|-C6)alkyl] 2 , wherein alkyl, alkylene and
R' are unsubstituted or substituted. More preferably
Rg is OH, halogen, (Ci-C6)alkyl, C(O)OH, C(O)NH2 , or
O-CH3, wherein alkyl is unsubstituted or substituted.
In an evenmore preferred embodiment Rg is
unsubstituted or substituted (Ci-C6)alkyl, preferably
Rg is unsubstituted (C-|-C6)alkyl. Rg may be bound to
any carbon atom of the ring including the position
where the linker group L is bound. As examples for
these embodiments, Rg is methyl, ethyl, propyl,
isopropyl, The asterisk (*) denotes where the bond is
connected to the C-atom of the ring. In a preferred
embodiment Rio s (C-i-CbJalkyl, (C |-C8)heteroalkyl,
(C3-C8)cycloalkyl, 



(C3-C8)heterocycloalkyl,
(Ci-C6)alkylene-(C3-C8)cycloalkyl, (Ci-C 6
)alkylene-(C 6 -Ci 0 )aryl,
(C-|-C6)alkylene-(C5-Cio)heteroaryl,
(Ci-C6)alkylene-(C3-C8)heterocycloalkyl, C(O)NH-(Ci
-C6)alkyl, C(O)NH-(C6 -C10 )aryl, or C(O)NH-(Ci
-C6)alkylene-(C6-Cio)aryl, wherein (Ci-C6)alkyl, (Ci-C
Jheteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, (Ci-C6)alkylene, (C
-CioJaryl, or (C5-Cio)heteroaryl are unsubstituted or
substituted.In a more preferred embodiment R-jn. is
(C-i-CeJalkyl, (C-| -C8)heteroalkyl, (C3 -C8
)cycloalkyl, (C3-C8)heterocycloalkyl,
(C-|-C6)alkylene-(C3-C8)cycloalkyl,
(C1-CeJalkylene-CCe-C-i 0 )aryl,
(C-|-C6)alkylene-(C5-C-|o)heteroaryl, or
(Ci-C6)alkylene-(C3-C8)heterocycloalkyl, wherein
(C-|-C6)alkyl, (C-|-C8)heteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, (C-|-C6)alkylene,
(C6-C-|o)aryl. o (C5-C-|rj)heteroaryl are
unsubstituted or substituted. In a particularly
preferred embodiment R | rj is (C-i-CeJalkyl,
(Ci-C8)heteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl,
(Ci-C6)alkylene-(C3-C8)cycloalkyl,
(C-|-C6)alkylene-phenyl, or
(C-|-C6)alkylene-(C5-C6)heteroaryl, (C
-C6)alkylene-(C5-C6)heterocycloalkyl, wherein (C
|-C6)alkyl, (C-|-C8)heteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, (C-|-C6)alkylene, phenyl, or
(C5-Cio) neteroar y| are unsubstituted or substituted.
In an even more preferred embodiment RIQ is
(C-|-C8)heteroalkyl, (C3 -C8 )cycloalkyl,
(C3-C8)heterocycloalkyl,(Ci-C6)alkylene-(C3-C8)cycloal
kyl, (C-|-C2)alkylene-phenyl,
(Ci-C6)alkylene-(C5-C6)heterocycloalkyl, or wherein
(C-|-C6)alkyl, (C-|-C8)heteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, phenyl and (C5-Cio)heteroaryl
are unsubstituted or substituted, preferably phenyl is
unsubstituted or optionally substituted once or twice
by a group selected independently of each other from
halogen, (C-|-C4)alkyl or O-(C-|-C4)alkyl, wherein
(C-|-C4)alkyl may optionally be substituted by fluoro.
In a particular embodiment (C-i-C Jalkyl, (Ci-
C8)heteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, phenyl and (C5-
C-|o)heteroaryl are unsubstituted. In an even
morepreferred embodiment R-JO is methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclopropylmethylene,
isopropyloxymethylene, tetrahydrofuranyl,
tetrahydropyranyl or benzyl, cyclohexyl,
trifluoromethyl, 3,3,3-trifluoropropyl, methoxy,
ethoxy, ethoxymethyl, tetrahydropyranylmethylene,
dioxo-tetrahydrothiopyranyl. In a most preferred
embodiment R-|o i methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethylene, isopropyloxymethylene,
tetrahydrofuranyl, tetrahydropyranyl or benzyl. In a
preferred embodiment R-| -| is H, (C1-C6 JaIlCyI 1
(C3-C8)cycloalkyl, or (C5-C6)heteroaryl, preferably H
or (C |-C6)alkyl, wherein (C |-C6)alkyl, (C3-
C8)cycloalkyl, or (C5-C |rj )heteroaryl are
unsubstituted or substituted, preferably
unsubstituted. In a more preferred embodiment R | is H
or (C-|-C)alkyl, wherein (C-|-C6)alkyl is
unsubstituted or substituted, preferably
unsubstituted. Most preferably R | is H.In a preferred
embodiment R | 2 is (C-|-C6)alkyl, wherein optionally
one or more hydrogen are substituted by fluoro; (C3
-C8)cycloalkyl, (C5-C6)heteroaryl, or (C6-C i o)aryl.
wherein (C3-C8)cycloalkyl, (C5-C-|rj) h eteroaryl and
(C-C-ioJaryl are unsubstituted or substituted,
preferably (C -C^cycloalkyl, and (Cs-C jheteroaryl are



unsubstituted. Preferably (C-C-ioOaryl is phenyl which
is unsubstituted or optionally substituted once or
twice by a group selected independently of each other
from halogen, (C-|-C4)alkyl or O-(C-|-C4)alkyl,
wherein (Ci-C4)alkyl may optionally be substituted by
fluoro. In a preferred embodiment R-12 is methyl,
ethyl, propyl, isopropyl, isobutyl, cyclopropyl,
trifluoromethyl, pentafluoroethyl, thiazolyl or
phenyl. In a further embodiment R-| 1 and R-12,
together with the carbon atom to which they are
attached, form a (C -CsJcycloalkyl ring, which is
unsubstituted or substituted, preferably
unsubstituted. In a further embodiment R | | and R-]
2, together with the carbon atom to which they are
attached, form a (C3-C8)heterocycloalkyl ring, which
is unsubstituted or substituted. Preferably the formed
heterocyclyl group is oxetanyl, morpholinyl,
piperidinyl, pyrrolidinyl or piperazinyl. More
preferably the heterocyclyl group is morpholinyl or
piperazinyl. The formed heterocycloalkyl group is
preferably unsubstituted. In one embodiment of a
compound of formula (I) R13 and R14 are independently
of each other H, R', (C-i-C Jalkyl,(Ci-C6)alkylene-R\
(C -C6)alkylene-O-(Ci -C6)alkyl, (C |-C6)alkylene-O-R\
C(O)NH-(Ci -C6 )alkyl, C(O)NHR', C(O)NI(C 1 -C6
)alkyl]2, wherein R', (C-|-C6)alkyl and
(C-|-C6)alkylene are unsubstituted or substituted. In
a further embodiment R-13 and R14, together with the
N-atom to which they are attached, form a
(C3-C8)-heterocycloalkyl ring, which is unsubstituted
or substituted. Preferably, a (C3-C8)-heterocycloalkyl
is unsubstituted. In a preferred embodiment of a
compound of formula (I) R13 and R14 are independently
of each other H, (C-i-C^alkyl, (C3-C 8 )cycloalkyl, (C
|-C4)alkylene-(C3-C8)cycloalkyl,
(Ci-C4)alkylene-(C5-C- | o)heteroaryl, (C
|-C4)alkylene-(C3-C8)heterocycloalkyl,
(C-i^alkylene-fCe-C-ioJaryl, (C -C4)alkylene-O-(C
1-C6)alkyl, C(O)NH-(Ci -C6 )alkyl, or R-13 and R-|4,
together with the N-atom to which they are attached,
form a (C3-C8) heterocycloalkyl group, wherein
(Ci-C6)alkyl, (C3-C8)cycloalkyl, (Ci-C4)alkylene,
(C5-C-|o)heteroaryl, (C3-C8)heterocycloalkyl,
(C6-C-|o)aryl are unsubstituted or
substituted.Preferably the formed heterocyclyl group
in R13 and R-14 is morpholinyl, piperidinyl,
pyrrolidinyl or piperazinyl. More preferably the
heterocyclyl group is morpholinyl or piperazinyl. In a
more preferred embodiment of a compound of formula (I)
R-13 is H (C-|-C6)alkyl, (C3-C8)cycloalkyl, or
(C-|-C4)alkylene-(C3-C8)cycloalkyl; and R-|4 is H,
(C-|-C 6 )alkyl, (C3-C8)cycloalkyl,
(C-|-C4)alkylene-(C3-C8)cycloalkyl,
(C-|-C4)alkylene-(C5-C-|o)heteroaryl,
(C-|-C4)alkylene-(C3-C8)heterocycloalkyl,
Ci-C4)alkylene-(C6-Cio)afyl.
(Ci-C4)alkylene-O-(C-|-C6)alkyl, or C(O)NH-(C 1-C
)alkyl. wherein (C-|-C6)alkyl, (C3-C8)cycloalkyl,
(C-|-C4)alkylene, (C3-C8)heterocycloalkyl, (C -C-i
o)aryl are unsubstituted or substituted. In an even
more preferred embodiment of a compound of formula (I)
R-1 3 is H or (C-|-C6)alkyl; and R-|4 is H, (C-|-C 6
)alkyl, (C3-C8)cycloalkyl,
(C-|-C4)alkylene-(C3-C8)cycloalkyl, 



(C-|-C4)alkylene-(C5-C-|o)heteroaryl,
(C-|-C4)alkylene-(C3-C8)heterocycloalkyl,
(C-|-C4)alkylene-(C6-C-|o)aryl,
or(C-|-C4)alkylene-O-(C-|-C6)alkyl. wherein
(C-|-C6)alkyl, (C3-C8)cycloalkyl, (C-|-C4)alkylene,
(C3-C8)heterocycloalkyl, (C -C-i o)aryl are
unsubstituted or substituted. More preferrably R-13 is
H, (C-|-C6)alkyl and R14 is H, (Ci-C6)alkyl or
(C3-C8)cycloalkyl, wherein (Ci-Ce)alkyl or
(C3-C8)cycloalkyl are unsubstituted or substituted,
preferably unsubstituted. In a further embodiment R-13
is H and R-14 is H, (C-|-C6)alkyl or (C3-C8)cycloalkyl
wherein (C-|-C6)alkyl or (C3-C8)cycloalkyl are
unsubstituted. Most preferred R13 and R-14 are H. As
examples for the before mentioned embodiments, R13 or
R-14 are, independently from each other, hydrogen,
methyl, ethyl, propyl, isopropyl, 3-methyl-butyl,
2-methylpropyl, butyl, pentyl, 3,3,3-trifluoropropyl,
4,4,4-trifluorobutyl or a substituent selected from
the group consisting of The asterisk (*) denotes where
the bond is connected to the N-atom of the amine.In
one embodiment R-15 is H or (C-|-C6)alkyl, which is
unsubstituted or optionally substituted, more
preferably R-15 is H or (C-|-C4)alkyl, most preferably
H. Preferably, the alkyI is unsubstituted. In one
embodiment of a compound of formula (I) Rg is absent
or the bicyclus or the adamantane formed with R is
selected from the group of (the bond with the dotted
linie indicates the position of the -(CRi
-|R-|2)rNRi3Ri4 residue) orwhich is unsubstituted or
optionally substituted by Rg. Preferably, the bicyclus
or adamantane is unsubstituted (n is 0) or substituted
once (n is 1) Preferably the adamantane has the
following structure The cis and trans isomers in these
adamantane residues such as for example in the
structures are included. In one embodiment of a
compound of formula (I) RQ is absent, i.e. no bicyclus
or adamantane is formed. In one embodiment m is 2 and
s is 2 resulting in a residue within a compound of
formula (I) of the formulain all their stereochemical
forms. In another embodiment m is 3 and s is 1
resulting in a residue within a compound of formula
(I) of the formula In a further embodiment m is 2 and
s 1. In still another embodiment m is 3 and s is 0. In
yet another embodiment m is 4 and s is 0. In one
embodiment of a compound of formula (I) n is 0, 1, or
2. More preferred, n is 0 or 1. Most preferred n is 0.
In a preferred embodiment r is 1. In another
embodiment L is O(CH2)p. In a further embodiment L is
S(CH2)P, S(O)(CH2)P or SO2(CH2)P. In another
embodiment L is NH(CH2)p, N[(Cr C6)alkyl](CH2)p,
N[(C3-C6)cycloalkyl](CH 2)p, N[(CrC
3)alkylene-aryl](CH 2)p or N[(d-
C3)alkylene-(C5-C6)heteroaryl](CH 2)p with NH(CH2)p,
N(Cr C6)alkyl-(CH2)p being more preferred. A preferred
N(C-|-C6)alkyl is N(C-|-C4)alkyl, more preferably NCH3
or NCH2CH3 with NCH3 being more preferred. In a
preferred embodiment L is O(CH2)p. In another
preferred embodiment L is S(CH2)p. In a further
embodiment L is NH(CH2)p. Most preferred L is O, S or
NH with O being especially preferred. Preferably p is
0, 1, 2, or 3, more preferred 0 or 1, with 0 being
most preferred;More preferably, m is 2 and s is 2 and
L is O, S or NH, preferably O. In a further embodiment
the present invention relates to a compound of formula
(I) selected from the group consisting of
6-[4-(1-Amino-propyl)-4-(tetrahydro-pyran-4-yl)-cycloh
exyloxy]-7-chloro-2H-isoquinolin- 1-one,
q-t^i-Amino-ethyl^-ethyl-cyclohexyloxyl-y-chloro^H-iso
quinolin-i-one,
-^-O-Amino-propyO^-propyl-cyclohexyloxy^-chloro^H-isoq
uinolin-i-one,
6-[4-(Amino-cyclopropyl-methyl)-4-propyl-cyclohexyloxy
]-7-chloro-2H-isoquinolin-1 - one,
b-^-O-Amino-propyO^-isopropyl-cyclohexyloxy^-chloro^H-
isoquinolin-i-one,
6-[4-(1-Amino-ethyl)-4-cyclopropylmethyl-cyclohexyloxy
]-7-chloro-2H-isoquinolin-1- one,
6-[4-(1-Amino-propyl)-4-cyclopropylmethyl-cyclohexylox
y]-7-chloro-2H-isoquinolin-1- one,
6-[4-(1-Amino-butyl)-4-cyclopropylmethyl-cyclohexyloxy
]-7-chloro-2H-isoquinolin-1- one,
6-[4-(Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cy
clohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
6-[4-(1-Amino-2-methyl-propyl)-4-cyclopropylmethyl-cyc
lohexyloxy]-7-chloro-2Hisoquinolin- 



1-one,
-^i-Amino-propyl^-isopropoxymethyl-cyclohexyloxyJ^-chl
oro^H-isoquinolin-ione, 6-[4-(1
-Amino-ethyl)-4-cyclobutyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1 -one,
6-[4-(1-Amino-propyl)-4-cyclobutyl-cyclohexyloxy]-7-ch
loro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-cyclopentyl-cyclohexyloxy]-7-c
hloro-2H-isoquinolin-1-one,
6-[4-(Amino-phenyl-methyl)-4-cyclopentyl-cyclohexyloxy
]-7-chloro-2H-isoquinolin-1- one,
d-^i-Amino-propyl^-methyl-cyclohexyloxyl^-chloro^H-iso
quinolin-i-one,
b-^i-Amino-propyl^-isobutyl-cyclohexyloxyJ^-chloro^H-i
soquinolin-i-one, b
-^i-Amino-propyl^-benzyl-cyclohexyloxyl^-chloro^H-isoq
uinolin-i-one-^-O-Amino-propyl^-ethyl-cyclohexyloxy^-c
hloro^H-isoquinolin-i-one,
e-t^i-Amino-butyO^-isopropyl-cyclohexyloxyl-y-chloro^H
-isoquinolin-i-one,
d-^-O-Amino-butyl^-ethyl-cyclohexyloxy^-methyl^H-isoqu
inolin-i-one,
6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-methyl-2
H-isoquinolin-1-one, 6-[4-(1
-Amino-propyl^-butyl-cyclohexyloxy^-chloro^H-isoquinol
in-i -one,
6-[4-(1-Amino-propyl)-4-butyl-cyclohexyloxy]-4-benzyl-
7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-2,2,2-trifluoro-ethyl)-4-cyclo-propylmet
hyl-cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
6-[4-(1-Amino-2,2,2-trifluoro-ethyl)-4-isopropyl-cyclo
hexyloxy]-7-chloro-2H-isoquinolin- 1-one,
6-[4-(1-Amino-2,2,3,3,3-pentafIuoro-propyl)-4-isopropy
l-cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
6-[4-(Amino-thiazol-2-yl-methyl)-4-isopropyl-cyclohexy
loxy]-7-chloro-2H-isoquinolin-1- one, and
6-[4-(Amino-thiazol-5-yl-methyl)-4-isopropyl-cyclohexy
loxy]-7-chloro-2H-isoquinolin-1 - one, their
stereoisomeric and/or tautomeric forms and/or their
pharmaceutically acceptable salts thereof. In a
further embodiment a compound is selected from the
group consisting of
cis-6-[4-(1-amino-propyl)-4-(tetrahydropyran-4-yl)-cyc
lohexyloxy]-7-chloro-2Hisoquinolin- 1-one ,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chl
oro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-isopropyl-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one, cis-6-[4-(1
-Amino-butyl)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoqu
inolin-1 -one, cis-
-^i-Amino-ethyO^-ethyl-cyclohexyloxyj^-methyl^H-isoqui
nolin-i-one, cis-6-[4-(1
-Amino-propyl^-butyl-cyclohexyloxy^-chloro^H-isoquinol
in-i -one, and
cis-6-[4-(1-Amino-propyl)-4-butyl-cyclohexyloxy]-4-ben
zyl-7-chloro-2H-isoquinolin-1- one, their
stereoisomeric and/or tautomeric forms and/or
pharmaceutically acceptable salts thereof.In a further
embodiment a compound is selected from the group
consisting of
cis-6-[4-((S)-1-Amino-propyl)-4-methyl-cyclohexyloxy]-
7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-methyl-cyclohexyloxy]-
7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yl
)-cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yl
)-cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7
-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7
-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-cyclopropylm
ethyl-cyclohexyloxy]-7-chloro- 2H-isoquinolin-1-one,
and
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-cyclopropylm
ethyl-cyclohexyloxy]-7-chloro- 2H-isoquinolin-1 -one,
their tautometic forms and/or pharmaceutically
acceptable salts thereof. In a further embodiment a
compound is selected from the group consisting of
cis-d-^i-Amino-ethyl^-ethyl-cyclohexyloxyl^-methyl^H-i
soquinolin-i-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-flu
oro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-flu
oro-5-methyl-2H-isoquinolin-1- one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-met
hyl-2H-isoquinolin-1-one,
cis-d-^i-Amino-propyO^-ethyl-cyclohexyloxyJ-
y-dimethyl^H-isoquinolin-i-one,
cis-6-[-4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one,
trans-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7
-chloro-2H-isoquinolin-1-one,
d-^i-Amino-propylM-ethoxy-cyclohexyloxyl^-chloro^H-iso
quinolin-i-one,
cis-6-[4-(Amino-phenyl-methyl)-4-methyl-cyclohexyloxy]
-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-methyl-cyclohexyloxy]-7-chl
oro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-phenyl-methyl)-4-cyclopropylmethyl-cyc
lohexyloxy]-7-chloro-2Hisoquinolin- 1-one, 



cis-6-[4-(1-Amino-3-methyl-butyl)-4-cyclopropylmethyl-
cyclohexyloxy]-7-chloro-2Hisoquinolin-
1-one,cis-6-[4-(1-Amino-2-methyl-propyl)-4-cyclohexyl-
cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
cis-6-[4-(1-Amino-propyl)-4-(4,4,4-trifluoro-butyl)-cy
clohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-pyran-4-ylmeth
yl)-cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(tetrahydro-pyra
n-4-ylmethyl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1 -one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-methyl-cyclohexy
loxy]-7-chloro-2H-isoquinolin- 1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-ethyl-cyclohexyl
oxy]-7-chloro-2H-isoquinolin-1- one ,
cis-6-[4-(1-Amino-propyl)-4-ethoxymethyl-cyclohexyloxy
]-7-chloro-2H-isoquinolin-1- one,
cis-6-[4-(1-Amino-ethyl)-4-cyclopropyl-cyclohexyloxy]-
7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(4,4,4-trifluoro
-butyl)-cyclohexyloxy]-7-chloro- 2H-isoquinolin-1
-one,
cis-6-[4-(1-Amino-propyl)-4-cyclopropyl-cyclohexyloxy]
-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-cyclopropyl-cycl
ohexyloxy]-7-chloro-2Hisoquinolin- 1-one
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-thiopyran-4-yl
)-cyclohexyloxy]-7-chloro-2Hisoquinolin- 1-one,
cis-6-[4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chl
oro-2H-isoquinolin-1-one,
cis-b-^i-Amino-ethyl^-ethyl-cyclohexyloxyl^-fluoro^H-i
soquinolin-i-one, cis-6-[4-(1
-Amino-ethyO^-ethyl-cyclohexyloxyl^-fluoro-
-methyl^H-isoquinolin-i -one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-4-benz
yl-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]
-4-ethyl-cyclohexyloxy}-2Hisoquinolin- 1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-ethyl-cyclohexyloxy]
-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-[4-ethyl-4-(1
-isobutylamino-propyl)-cyclohexyloxy]-2H-isoquinolin-1
-one,
cis-6-[4-(1-Butylamino-propyl)-4-ethyl-cyclohexyloxy]-
7-chloro-2H-isoquinolin-1-one,q-^i-Amino^-methyl-propy
O^-isopropyl-cyclohexyloxyl-y-chloro^H-isoquinolin-ion
e,
cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-7
-chloro-4-fluoro-2H-isoquinolin- 1-one (90),
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chl
oro-4-fluoro-2H-isoquinolin-1- one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-4-bro
mo-7-chloro-2H-isoquinolin-1- one, cis-6-[4-(
1-Amino-propyl)-4-ethy l-cyclohexy
loxy]-7-chloro-1-oxo-1,2-d ihydroisoquinoline-
4-carbonitrile,
cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-4
-bromo-7-chloro-2H-isoquinolin- 1-one,
cis-6-[4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexylox
y]-7-chloro-2H-isoquinolin-1-one,
trans-d-^i-amino^-fluoro-ethyO^-ethyl-cyclohexyloxyl^-
chloro^H-isoquinolin-ione,
6-[4-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]
-7-chloro-2H-isoquinolin-1-one, cis-6-[4-(1
-amino-propyl)-4-(1
,1-dioxo-tetrahydrothiopyran-4-yl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one,
6-[3-(1-Amino-propyl)-3-propyl-cyclopentoxy]-7-chloro-
2H-isoquinolin-1-one, and
6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxy]
-7-chloro-2H-isoquinolin-1-one, their stereoisomeric
and/or tautomeric forms and/or pharmaceutically
acceptable salts thereof. In a further embodiment a
compound is selected from the group consisting of
cisi-^ J-Dimethyl-isoquinolin-
-yloxyJ-i-ethyl-cyclohexyll-propylamine,
cis-i-II-EthyM-^-fluoro-soquinolin-
b-yloxyJ-cyclohexylJ-propylamine,
cis-i-II-EthyM^-methyl-isoquinolin-
-yloxyJ-cyclohexyll-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-5-methyl-isoquinolin-6-ylox
y)-cyclohexyl]-propylamine, cis-i-II-EthyM^-fluoro-
-methyl-isoquinolin- b-yloxyJ-cyclohexyll-ethylamine,
cis-1 -[4-(7-Bromo-isoquinolin-6-yloxy)-1
-ethyl-cyclohexyl]-ethylamine,
cis-i-^^-Methyl-isoquinolin- b
-yloxyJ-i-ethyl-cyclohexyll-ethylamine, cis-1 - -(
-Chloro-isoquinolin- b
-yloxyJ-i-ethyl-cyclohexyll-ethylamine,cis-6-[4-(1
-Amino-ethylJ^-propyl-cyclohexyloxyl-y-chloro-isoquino
lin-i -ylamine, and
^-(i-Amino-propylJ^-methyl-cyclohexy -isoquinolin-
q-yl-amine, and their stereoisomers and/or tautomeric
forms and/or pharmaceutically acceptable salts
thereof. In any embodiments of the present invention
one or more or all of the groups contained in the
compounds of formula (I) can independently of each
other have any of the preferred, more preferred or
most preferred definitions of the groups specified 



above or any one or some of the specific denotations
which are comprised by the definitions of the groups
and specified above, all combinations of preferred
definitions, more preferred or most preferred and/or
specific denotations being a subject of the present
invention. Also with respect to all preferred
embodiments the invention includes the compounds of
the formula (I) in all stereoisomeric forms and
mixtures of stereoisomeric forms in all ratios, and
their pharmaceutically acceptable salts. Isoquinoline
substitution pattern is numbered according to IUPAC
rules: The terms isoquinolone and isoquinolinone are
used synonymously. All references to "compound(s) of
formula (I)" herein refer to compound(s) of the
formula (I), (II) (Ilia), (IHb) and (IV) as described
above, and their pharmaceutically acceptable salts,
and/or to their stereoisomeric forms, polymorphs and
solvates. Physiologically functional derivatives as
described herein are also included. Pharmaceutically
acceptable salts of compounds of the formula (I) mean
both their organic and inorganic salts as described in
Remington's Pharmaceutical Sciences (17th edition,
page 1418 (1985)). Because of the physical and
chemical stability and the solubility, preference is
given for acidic groups inter alia to sodium,
potassium, calcium and ammonium salts; preference is
given for basic groups inter alia to salts ofmaleic
acid, fumaric acid, succinic acid, malic acid,
tartaric acid, methylsulfonic acid, hydrochloric acid,
sulfuric acid, phosphoric acid or of carboxylic acids
or sulfonic acids, for example as hydrochlorides,
hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates,
fumarates, malates, gluconates, and salts of amino
acids, of natural bases or carboxylic acids. The
preparation of pharmaceutically acceptable salts from
compounds of the formula (I) which are capable of salt
formation, including their stereoisomeric forms, takes
place in a manner known per se. The compounds of the
formula (I) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with
basic reagents such as hydroxides, carbonates,
bicarbonates, alcoholates and ammonia or organic
bases, for example trimethyl- or thethylamine,
ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for example
lysine, ornithine or arginine. Where the compounds of
the formula (I) have basic groups, stable acid
addition salts can also be prepared with strong acids.
Suitable pharmaceutically acceptable acid addition
salts of the compounds of the invention are salts of
inorganic acids such as hydrochloric acid,
hydrobromic, phosphoric, metaphosphoric, nitric and
sulfuric acid, and of organic acids such as, for
example, acetic acid, benzenesulfonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and
tartaric acid. The hydrochloride salt is a prefered
salt. Salts with a pharmaceutically unacceptable anion
such as, for example, trifluoroacetate likewise belong
within the framework of the invention as useful
intermediates for the preparation or purification of
pharmaceutically acceptable salts and/or for use in
nontherapeutic, for example in vitro, applications.
The present invention also includes physiologically
functional derivatives of a compound of formula (I). A
physiologically functional derivative as used herein
refers to any physiologically tolerated derivative of
a compound of the formula (I) of the invention, for
example an N-oxide, which on administration to a
mammal such as, for example, a human is able to form
(directly or indirectly) a compound of the formula (I)
or an active metabolite thereof.Physiologically
functional derivatives include prodrugs of the
compounds of the invention, as described, for example,
in H. Okada et al., Chem. Pharm. Bull. 1994, 42, 57-61
. Such prodrugs can be metabolized in vivo to a
compound of the invention. These prodrugs may
themselves be active or not. The invention relates to
compounds of the formula (I) in the form of their
stereoisomeric forms, which include racemates,
enantiomerically enriched mixtures, pure enantiomers
and diastereomers and mixtures in any ratio thereof.
The compounds of the invention may also exist in
various polymorphous forms, for example as amorphous
and crystalline polymorphous forms. All polymorphous
forms of the compounds of the invention belong within
the framework of the invention and are a further
aspect of the invention. If radicals or substituents
may occur more than once in the compounds of the
formula (I), they may all, independently of one
another, have the stated meaning and be identical or
different. The present invention also relates to the
compounds of the formula (I) and/or their
pharmaceutically acceptable salts for use as
pharmaceuticals (or medicaments), to the use of the
compounds of the formula (I) and/or their
pharmaceutically acceptable salts and/or their
prodrugs for the production of pharmaceuticals for the
treatment and/or prevention of diseases associated
with Rho-kinase and/or Rho-kinase mediated
phosphorylation of myosin light chain phosphatase,
i.e. for the treatment and/or prevention of
hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, 



and glaucoma, peripheral circulatory disorder,
peripheral arterial occlusive disease (PAOD), coronary
heart disease, angina pectoris, heart hypertrophy,
heart failure, ischemic diseases, ischemic organ
failure (end organ damage), fibroid lung, fibroid
liver, liver failure, nephropathy, including
hypertension-induced, non-hypertensioninduced, and
diabetic nephropathies, renal failure, fibroid kidney,
renal glomerulosclerosis, organ hypertrophy, asthma,
chronic obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, thrombotic disorders,
stroke, cerebralvasospasm, cerebral ischemia, pain,
e.g. neuropathic pain, neuronal degeneration, spinal
cord injury, Alzheimer's disease, premature birth,
erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and
complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy such as
osteoporosis, infection of digestive tracts with
bacteria, sepsis, cancer development and progression,
e.g. cancers of the breast, colon, prostate, ovaries,
brain and lung and their metastases. In a further
embodiment the invention also relates to the use of a
compound of formula (I) and/or a pharmaceutically
acceptable salt thereof for the treatment and/or
prevention of hypertension, pulmonary hypertension,
fibroid liver, liver failure, nephropathy, renal
failure, chronic obstructive pulmonary disease (COPD),
cerebral vasospasm, pain, spinal cord injury, erectile
dysfunction, blood vessel restenosis, or cancer
development and progression. In a further embodiment
the invention relates to the use of a compound of
formula (I) and/or a pharmaceutically acceptable salt
thereof for curative approaches associated with stem
cell or induced pluripotent stem cell treatment,
improvement of recognition or for the treatment or
prevention of fibroid heart, depression, epilepsy,
renal papillary necrosis, tubulo-interstitial
dysfunction, multiple sclerosis, vessel stenosis for
example carotid stenosis or lipid disorders. The
present invention furthermore relates to
pharmaceutical preparations (or pharmaceutical
compositions) which contain an effective amount of at
least one compound of the formula (I) and/or its
pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. e. one or more
pharmaceutically acceptable carrier substances (or
vehicles) and/or additives (or excipients). The
pharmaceuticals can be administered orally, for
example in the form of pills, tablets, lacquered
tablets, coated tablets, granules, hard and soft
gelatin capsules, solutions, syrups, emulsions,
suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example
in the form of suppositories, or parenterally, for
example intravenously, intramuscularly or
subcutaneously, in the formof injection solutions or
infusion solutions, microcapsules, implants or rods,
or percutaneously or topically, for example in the
form of ointments, solutions or tinctures, or in other
ways, for example in the form of aerosols or nasal
sprays. The pharmaceutical preparations according to
the invention are prepared in a manner known per se
and familiar to one skilled in the art,
pharmaceutically acceptable inert inorganic and/or
organic carrier substances and/or additives being used
in addition to the compound(s) of the formula (I)
and/or its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of
pills, tablets, coated tablets and hard gelatin
capsules it is possible to use, for example, lactose,
corn starch or derivatives thereof, talc, stearic acid
or its salts, etc. Carrier substances for soft gelatin
capsules and suppositories are, for example, fats,
waxes, semisolid and liquid polyols, natural or
hardened oils, etc. Suitable carrier substances for
the production of solutions, for example injection
solutions, or of emulsions or syrups are, for example,
water, saline, alcohols, glycerol, polyols, sucrose,
invert sugar, glucose, vegetable oils, etc. Suitable
carrier substances for microcapsules, implants or rods
are, for example, copolymers of glycolic acid and
lactic acid. The pharmaceutical preparations normally
contain about 0.5 to about 90 % by weight of the
compounds of the formula (I) and/or their
pharmaceutically acceptable salts and/or their
prodrugs. The amount of the active ingredient of the
formula (I) and/or its pharmaceutically acceptable
salts and/or its prodrugs in the pharmaceutical
preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg. In
addition to the active ingredients of the formula (I)
and/or their pharmaceutically acceptable salts and to
carrier substances, the pharmaceutical preparations
can contain one or more additives such as, for
example, fillers, disintegrants, binders, lubricants,
wetting agents, stabilizers, emulsifiers,
preservatives, sweeteners, colorants, flavorings,
aromatizers, thickeners, diluents, buffer substances,
solvents, solubilizers, agents for achieving a depot
effect, salts for altering the osmotic pressure,
coating agents or antioxidants. They can also contain
two or more compounds of the formula (I) and/or their
pharmaceutically acceptable salts. In case a
pharmaceutical preparation contains two or more
compounds of the formula (I) the selection of
theindividual compounds can aim at a specific overall
pharmacological profile of the pharmaceutical
preparation. For example, a highly potent compound
with a shorter duration of action may be combined with
a long-acting compound of lower potency. 



The flexibility permitted with respect to the choice
of substituents in the compounds of the formula (I)
allows a great deal of control over the biological and
physico-chemical properties of the compounds and thus
allows the selection of such desired compounds.
Furthermore, in addition to at least one compound of
the formula (I) and/or its pharmaceutically acceptable
salts, the pharmaceutical preparations can also
contain one or more other therapeutically or
prophylactically active ingredients. When using the
compounds of the formula (I) the dose can vary within
wide limits and, as is customary and is known to the
physician, is to be suited to the individual
conditions in each individual case. It depends, for
example, on the specific compound employed, on the
nature and severity of the disease to be treated, on
the mode and the schedule of administration, or on
whether an acute or chronic condition is treated or
whether prophylaxis is carried out. An appropriate
dosage can be established using clinical approaches
well known in the medical art. In general, the daily
dose for achieving the desired results in an adult
weighing about 75 kg is from about 0.01 to about 100
mg/kg, preferably from about 0.1 to about 50 mg/kg, in
particular from about 0.1 to about 10 mg/kg, (in each
case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the
administration of relatively large amounts, into
several, for example 2, 3 or 4, part administrations.
As usual, depending on individual behavior it may be
necessary to deviate upwards or downwards from the
daily dose indicated. Furthermore, the compounds of
the formula (I) can be used as synthesis intermediates
for the preparation of other compounds, in particular
of other pharmaceutical active ingredients, which are
obtainable from the compounds of the formula I for
example by introduction of substituents or
modification of functional groups. Compounds of
formula (I) may be made in the following
manner:Compounds of the general formula (I) can be
assembled from a suitably substituted isoquinoline
moiety and a suitably substituted cycloalkyl amine
moiety. Isoquinolines and isoquinolones like (i) or
(ii), bearing a useful residue for coupling in
6-position, can be obtained by a wide variety of
methods, for example reviewed in Alvarez et al.
Science of Synthesis 2005, 15, 661-838 and 839-906 and
references cited therein. Isoquinolines can also be
converted to isoquinolones by methods described in the
literature e.g. WO 2007/012421 orWO 2007/012422, like
conversion of a suitable isoquinoline into the
corresponding N-oxide with an oxidating agent like
hydrogen peroxide or metachloro perbenzoic acid and
subsequent conversion into the corresponding 1-chloro
derivative by a chlorinating agent like phosphorous
oxy chloride, followed by displacement of the chlorine
by an alcohol under basic condition like sodium
methoxide in methanol or conversion into the
corresponding 2Hisoquinolone by for example treatment
with ammonium acetate in acetic acid at elevated
temperature. Also the N-oxide can be directly
converted into the corresponding 1-alkoxy derivative
by reacting it with a suitable chloroformiate in an
alcoholic solvent like methanol in presence of a base
like triethylamine. It is understood, that the
hydroxyl-group in 6-position of (ii) can be liberated
at a suitable stage of the synthesis e.g. from
treatment of a corresponding 6-methoxy derivative with
lewis acids like aluminium chloride or boron
tribromide . It is furthermore understood, that
2H-isoquinolones can be converted into suitably
protected 1-alkoxy isoquinolones by a variety of
methods e.g. treatment of the corresponding
2Hisoquinolones with alkylating agents like benzyl
bromide or methyl iodide in the presence of a suitable
base like silver carbonate or triethyl amine in a
suitable solvent like toluene or THF, or conversion of
the said 2H-isoquinolones into their 1-chloro
derivatives by treatment with a chlorinating agent
like phosphorous oxychloride, followed by displacement
of the chlorine by an alcohol e.g. under basic
conditions like sodium methoxide in methanol. It is
understood, that residues R3, R4, R5, R7, and/or R can
either be incorporated in the starting materials for
the synthesis of the respective isoquinoline or
isoquinolone or can be introduced at a suitable later
stage e.g. by halogenation like bromination or
chlorination and subsequent replacement of said
halogen by methods well precedented in the literature
like for example Suzuki orHartwig Buchwald couplings
using appropriate catalysts and coupling partners like
boronic acids, amines or anilines. One possible
synthesis for a cycloalkyl amine substituted
isoquinolinone with L=O (v) is described below in an
exemplary fashion, but does not limit the present
invention. The cycloalkyl amine substituted
isoquinolinones (for example compound v) can be
synthesized via a variety of methods. The following
general scheme 1 illustrates some of the possible ways
to access the isoquinolinones, but does not limit the
present invention. Scheme 1 6-Fluoro-isoquinolones
(i), for example substituted by R3, R4, R5, R7, and/or
Re being for instance independently from each other
substituents like hydrogen, alkyl, alkoxy or halide,
can be reacted with suitable Ri 3 / R substituted
amino alcohols wherein Ri3 / 



Ru are independently from each other for example
hydrogen, alkyl or a protecting group like for example
Boc or Cbz in the presence of base such as DBU, cesium
carbonate, or sodium hydride at temperatures ranging
from ambient to 100 0C to givethe corresponding
derivatives (iv). Optionally, this conversion can
already be performed at earlier stages of the
synthesis (e.g. by reacting a suitable intermediate).
It is understood, that this may require in case of
unprotected isoquinolones protection on the nitrogen
or oxygen of the isoquinolone moiety by suitable
methods, like reaction with suitably substituted alkyl
or benzyl halides in the presence of base.
Alternatively, the amino alcohols can be coupled to
6-hydroxy-isoquinolones, such as (ii), under inversion
of the hydroxyl bearing carbon center of compounds
like (iii), either protected with a suitable
protecting group Q or unprotected, via a Mitsunobu
reaction using triphenylphosphine and
dialkylazodicarboxylates such as
diethylazodicarboxylate or diisopropylazodicarboxylate
in a suitable solvent like tetrahydrofuran, or
toluene. The products like (iv) obtained via these
methods can then either be liberated to give compounds
of type (v) or, if a suitable amino functionality is
present, be reacted with suitable aldehydes or ketones
in the presence of a reducing agent like sodium
triacetoxy borohydride, sodium borohydride or sodium
cyanoborohydride in a suitable solvent and in the
presence of a water withdrawing agent like molecular
sieves or a suitable ortho ester. This amino group may
have to be liberated in an initial step, like for
example acidic removal of Boc-groups. Furthermore an
amino group can be acylated by reacting it with a
suitable acid chloride in the presence of a base like
triethyl amine or Hnig's base or by reacting it with a
suitable carboxylic acid in the presence of a base
like triethylamine or Hnig's base and a coupling
reagent like EDC, PyBOP or TOTU. In case of use of
protected isoquinolones, cleavage of the used
protection groups is required to liberate the desired
isoquinolone (v). This liberation, however, can be
performed before or after the reductive amination
step, depending on the nature of the used aldehyde /
ketone and the protection group used. Isoquinolone
derivatives like (v) can be obtained as free bases or
as various salts like for example hydrochlorides,
hydrobromides, phosphates, trifluoroacetates, sulfates
or fumarates. The salts obtained can be converted into
the corresponding free base by either subjecting them
to ion exchange chromatography or for example by
alkaline aqueous treatment and subsequent extraction
with suitable organic solvents like for example methyl
tert. butyl ether, chloroform, ethyl acetate or
isopropanol / dichloromethane mixtures and subsequent
evaporation to dryness.The cycloalkyl amine moieties
like for example (iii) can by synthesized via a
variety of methods. The following general schemes
illustrate some of the possible ways to access the
amines, but do not limit the present invention. It is
within the abilities of a person skilled in the art to
replace the exemplary compounds shown in the schemes
and exemplary reagent given in the text by appropriate
alternative compounds or reagents or to omit or add
synthetic steps when appropriate. The synthesis of an
cycloalkyl aminoalcohol (iii) is described exemplary
in schemes 2 and 3 but does not limit the scope of
substituents in the present invention. A cycloalkyl
amine moiety (iii) with a secondary or tertiary amine
subunit can for example be accessed starting from a
suitably substituted cycloalkylnitrile (vi), which can
be substituted with functionalities as alkyl, alkoxy,
or acetals. The nitrile can get functionalized in
alpha-position by reaction with suitable electrophiles
(for example alkyl halides, cycloalkyl
p-toluenesulfonates, alkoxy halides or aldehydes)
using an appropriate base like lithium
hexamethyldisilazide, lithium diisopropylamide or
metal hydrides in inert solvents like tetrahydrofuran,
toluene or heptane. for R1 1 = H Scheme 2The
functionalized nitrile (vii) can then be directly
reacted with suitable nucleophiles for the
introduction of functional groups Rn and R12 , for
example lithium organyls or Grignard reagents to give
compounds like (viii). A suitable protecting group
like tbutyloxycarbonyl or benzyloxycarbonyl may or may
not be attached after this step depending on the
nature of the starting nitrile and the complexity of
the reactions to follow. For Rn = R12 , lithium
organyls can be used as nucleophiles activated by
addition of lewis acids like titanium isopropoxylate
and cerium chloride. For Rn is H, the intermediate
imine formed on addition of the nucleophiles can be
isolated and reduced by suitable reductive agents like
cyanoborohydrides or borohydrides in solvents such as
tetrahydrofuran or alcohols. Alternatively, the
nitrile (vii) can be reduced to the aldehyde (x) by
suitable hydride donor reagents like
diisobutylaluminiumhydride in cold organic solvents
such as diethylether or toluene and converted to
appropriate imines (xi) like benzylimines or
N-tert-butanesulfinyl imines via a lewis acid
catalysed reaction with suitably functionalized
amines. These imines (xi) can then be reacted with
suitable nucleophilic reagents like lithium organyls,
Grignard reagents or trimethylsilanes in combination
with tetraalkyl fluorides to introduce a variety of
substituents like alkyl, cycloalkyl or heterocyclyl
groups. The keto 



functionality can then be liberated by methods known
to the person skilled in art, for example by treatment
with aqueous acids like acetic acid or hydrochloric
acid in acetone mixtures, and subsequently reduced to
the corresponding alcohols (iii), generally as
cis/trans mixtures, by suitable reducing agents like
borohydrides in alcohols, tetrahydrofuran or toluene
at deep temperatures. This liberation, however, can
also be performed after the nitrile functionalization
step (Scheme 3), depending on the nature of the used
nitrile and the substitution pattern. If the ketone is
reduced before the nitrile gets functionalized,
generally only one isomer (cis or trans) is obtained
in high selectivity. For the conversion of nitriles
from type (xiii) to the amines (iii) the use of a
suitable protecting group on the alcohol functionality
may prove beneficial. Suitable protecting groups are
known to the person skilled in art and may be ethers,
like tetrahydropyrane, methoxymethyl or silyl
ethers.To obtain cycloalkyl amino moieties other than
cycloalkyl aminoalcohols, various methods can be
applied. The following general scheme (scheme 4)
illustrates some of the possible ways to access these
amines, but do not limit the present invention. Scheme
4 For instance, the hydroxy functionality of a
compound (iii) can be converted to a thiol via a
Mitsunobu reaction using thioacetate and subsequent
basic cleavage with a suitable base, leading to amino
moieties of type (xiv). These thiols can - after
coupling to suitable isoquinolinones under useful
reaction conditions like for example in a similar
fashion as described above in scheme 1 for the
coupling of (iii) - then be used to obtain compounds
of formula (I) with the linker unit L = S - or
optionally be oxidized viamethods known to the person
skilled in the art to the corresponding sulfoxides and
sulfones (for obtaining compounds of formula (I) with
the linker unit L = SO and SO2) . The corresponding
amines can be accessed via a reductive amination step
starting from ketones such as compound (ix or xii)
using suitable amines in the presence of a reducing
agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in the presence
of a water withdrawing agent like molecular sieves or
a suitable ortho ester. In general, protective groups
that may still be present in the products obtained in
the coupling reaction are then removed by standard
procedures. For example, tert-butyl protecting groups,
in particular a tert-butoxycarbonyl group which is a
protection form of an amino group, can be deprotected,
i. e. converted into the amino group, by treatment
with trifluoroacetic acid. As already explained, after
the coupling reaction also functional groups can be
generated from suitable precursor groups. In addition,
a conversion into a pharmaceutically acceptable salt
or a prodrug of a compound of the formula (I) can then
be carried out by known processes. In general, a
reaction mixture containing a final compound of the
formula (I) or an intermediate is worked up and, if
desired, the product is then purified by customary
processes known to those skilled in the art. For
example, a synthesized compound can be purified using
well known methods such as crystallization,
chromatography or reverse phase-high performance
liquid chromatography (RP-HPLC) or other methods of
separation based, for example, on the size, charge or
hydrophobicity of the compound. Similarly, well known
methods such as NMR, IR and mass spectrometry (MS) can
be used for characterizing a compound of the
invention. Examples The following examples illustrate
the various embodiments of the present invention and
are part of the present invention. Cis and trans
nomenclature in the title of the respective compounds
refer to the relative configuration of the - [CRiiRi
2]rNRi 3Ri4 residue and the L-residue at the
cycloalkyl ring. This convention is maintained for the
respective
precursors.6,7-difluoro-5-methyl-isoquinoline (25) a)
[1-(3,4-Difluoro-2-methylphenyl)-methylidene]-2,2-dime
thoxyamine (22) 3,4-difluoro-2-methylbenzaldehyde
(26.0 g , 166 mmol) was dissolved in toluene (182 ml_)
and reacted with 2-aminoacetaldehyde dimethylacetal
(19.3 g , 183.2 mmol) and toluene sulphonic acid (3.2
g) for 2 hours in a Dean-Stark apparatus. The solution
was allowed to cool down, extracted with saturated
sodium bicarbonate solution, water and brine, dried
over sodium sulphate and evaporated to dryness to give
40.4 g of a dark yellow oil which was used without
further purification. b)
3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine
(23)
[1-(3,4-Difluoro-2-methylphenyl)-methylidene]-2,2-dime
thoxyamine (22, 40.4 g) was dissolved in ethanol (225
ml_). Sodium borohydride (4.8 g, 124 mmol) was added
portionwise. Stirring was continued overnight. For
workup, acetic acid was added until no gas evolution
could be observed. Then the solution was evaporated to
dryness, taken up in dichloromethane and washed with
saturated sodium bicarbonate solution and twice with
water. The organic layer was washed with brine, dried
over magnesium sulphate and evaporated to dryness. The
crude product obtained (37.8 g) was used without
purification. c)
N-(3,4-Difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)
-4-methylphenylsulphonylamine 



(24)3,4-DifIuoro-2-methylbenzyl-2,2-dinnethoxyethylami
ne (23, 37.8 g) was dissolved in dichloromethane (100
ml_). Pyridine (42 ml_) was added. At 0 0C a solution
of ptoluenesulphonyl chloride (36.8 g , 193 mmol) in
dichloromethane was added dropwise. The reaction was
allowed to warm to room temperature and stirring
continued until the conversion was complete. For
workup, the reaction mixture was diluted with
dichloromethane (100 ml.) and extracted twice with
1.5M hydrochloric acid, twice with sodium bicarbonate
solution and once with brine. The organic layer was
dried over magnesium sulphate, evaporated to dryness
to give crude product as an orange oil (68.3 g). This
was used without further purification. d )
6,7-difluoro-5-methyl-isoquinoline (25) Aluminium
trichloride ( 1 11.7 g , 838 mmol) was suspended in
dichloromethane (250 ml_) at 0 0C. A solution of
N-(3,4-difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)
-4- methylphenyl-sulphonylamine (24, 68.3 g) in
dichloromethane (250 ml_) was added. The reaction
mixture was heated at 50 0C for 2 hours, before being
cooled to 0 0C and poured on ice. The organic layer
was separated, and the aqueous layer extracted twice
more with dichloromethane/isopropanol (3:1). The
combined organic phase was extracted twice with
saturated sodium bicarbonate solution and dried over
magnesium sulphate, before filtration and evaporation
gave 63.5 g of crude dark brown semi-solid product.
This was purified by chromatography on silica gel.
Elution with ethyl acetate/heptane (5%:95% to 35%:65%)
gave 11.3 g of the title compound 25 as a tancoloured
solid. Rt = 0.86min (Method G). Detected mass: 180.1
(M+H+) .The following isoquinolines were synthesized
from the respective benzaldehydes in a similar fashion
as described for 25. 1-Benzyloxy^-chloro-
b-fluoro-isoquinoline (
1)7-Chloro-6-fluoro-2H-isoquinolin-1-one (prepared
according toWO 2007/012422; 52.2 g) was dissolved in
THF ( 1 L). After addition of silver carbonate (145.5
g) and benzyl bromide (40.6 ml_), the mixture was
stirred at room temperature overnight. Another 6.2 ml_
of benzyl bromide were added and the mixture was
stirred at 70 0C for 2 h. After cooling down to room
temperature, the reaction mixture was diluted by
addition of 1 L of ethyl acetate and filtered over
celite. The filter cake was washed thoroughly, the
organic layer was evaporated and subjected to silica
gel chromatography (n-heptanes: methyl tert. butyl
ether) to give 27.8 g of the title compound 1. Rt =
3.73 min (Method A). Detected mass: 288.1 (M+H+) .
1-Benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline
(2) As a side product of the preparation of
1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1), 8.45 g
of 1-benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline
could be isolated by silica gel chromatography. Rt =
4.04 min (Method A). Detected mass: 378.1 (M+H+) .
1-Benzyloxy-7-methyl-6-fluoro-isoquinoline
(3)1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (3) has
been prepared according to the procedure described for
the synthesis of 1 starting from
7-methyl-6-fluoro-2Hisoquinolin- 1-one (prepared
according to the protocol described in WO 2007/012421
or WO 2007/012422). R = 4.00 min (Method A). Detected
mass: 268.1 (M+H+) . 7-Chloro-6-fluoro-isoquinoline
2-oxide (31) 50 g of 7-chloro-6-fluoro-isoquinoline
(prepared according to WO 2007/012422) were dissolved
in dichloromethane and cooled to 5 0C. 69.6 g of
m-chloro-perbenzoic acid (70%) were added portionwise.
The mixture was stirred at room temperature. When
conversion was complete, the mixture was diluted with
1.5 L of dichloromethane and extracted three times
with saturated sodium bicarbonate solution. The
organic layer was dried over sodium sulphate and
evaporated to dryness to give 47.6 g of the desired
product 3 1. Rt = 0.98 min (Method D). Detected mass:
198.1 (M+H+) . 7-Chloro-6-fluoro-1
-methoxy-isoquinoline (4) 1O g of
7-Chloro-6-fluoro-isoquinoline-2-oxide (31) were
dissolved in 100 ml_ of dry methanol. 12 ml_ of ethyl
chloroformate were added dropwise at -100C. The
mixture was allowed to stir for 15 minutes and then 28
ml_ of triethylamine, dissolved in 55 ml_ of methanol,
were added dropwise at -20 0C over 1h. 100 ml_ of 2N
sodium hydroxide solution were added and the formed
precipitate was isolated by filtration. Additional
product was precipitated by addition of 2N sodium
hydroxide solution and water to the mother liquor. The
combined solids were dried to give 7.8 g of the
desired product. Rt = 3.75 min (Method A). Detected
mass: 212.0 (M+H+) .The following compounds were
obtained in a similar fashion as described for the
synthesis of 4, starting from the respective
isoquinolines.Example 1 and 2:
6-[4-(1-Amino-propyl)-4-(tetrahydropyran-4-yl)-cyclohe
xyloxy]-7- chloro-2H-isoquinolin-1 -one a)
8-(Tetrahydropyran-4-yl)-1
,4-dioxa-spiro[4.5]decane-8-carbonitrile (5) To a 2M
solution of lithium diisopropylamide in
heptane/tetrahydrofuran/ethylbenzene (18 ml_, 35.9
mmol, 1.5 eq.) at -78 0C was added dropwise a solution
of 1,4-dioxaspiro[ 4.5]decane-8-carbonitrile
(commercially available or via literature procedure
described for example in Becker et al. Synthesis 1992,
11, 1080-1 082; 4.0 g , 23.9 mmol) in tetrahydrofuran
(40 mL). After stirring for 30 min at -78 0C,
4-iodotetrahydro- 2H-pyran (5.1 g , 23.9 mmol, 1 eq.)
was added carefully. The reaction mixture was 



allowed to warm to room temperature over night before
being quenched by slow addition of ethanol (10 mL) and
water (20 mL) subsequently. The resulting suspension
was filtered through celite and extracted three times
with dichloromethane. The combined organic phases were
concentrated in vacuo and purified by flash
chromatography (SiO2, 0% 30% methanol in
dichloromethane) to give 2.80 g of 8-
(tetrahydropyran-4-yl)-1
,4-dioxa-spiro[4.5]decane-8-carbonitrile (5). Rt =
1.03 min (Method B). Detected mass: 252.3 (M+H+) . b)
{ 1-[8-(Tetrahydropyran-4-yl)-1 ^-dioxa-spiro^. ldec-
d-yll-propylj-carbamic acid benzyl ester (6)To
8-(tetrahydropyran-4-yl)-1
,4-dioxa-spiro[4.5]decane-8-carbonitrile (5, 1.4 g,
5.57 mmol) was added a 2M solution of ethylmagnesium
chloride in THF (5.6 ml_, 11.1 mmol, 2.0 eq.) and the
reaction mixture was refluxed for 72h. The resulting
suspension was cooled to -20 C and treated with
methanol (8 ml_). After stirring for 10 min at 0 0C,
sodium borohydride (376 mg, 9.95 mmol, 2 eq.) was
added portionwise and the reaction mixture was stirred
at room temperature for 1 h. The solution was diluted
with 1N aqueous sodium hydroxide solution (20 mL) and
extracted twice with diethylether. The combined
organic phases were washed with brine, dried over
magnesium sulphate and concentrated in vacuo to give
1.46 g of the crude amine. The crude product was
dissolved in dichloromethane (15 mL), cooled to -78 0C
and treated subsequently with triethylamine (0.79 mL,
5.67 mmol, 1.1 eq.) and benzyl chloroformate (0.87 mL,
5.15 mmol, 1 eq.). After stirring for 1h at room
temperature the reaction was quenched by addition of
water (20 mL) and extracted three times with
dichloromethane. The organic phases were dried over
magnesium sulphate, concentrated in vacuo and purified
by flash chromatography (SiO2, 0% (r) 100%
ethylacetate in heptane) to give 717 mg of the title
compound. Rt = 1.48 min (Method B). Detected mass:
418.4 (M+H+) . c)
4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexano
l (7)The {1-[8-(tetrahydropyran-4-yl)-1
,4-dioxa-spiro[4.5]dec-8-yl]-propyl}-carbamic acid
benzyl ester (6, 717 mg, 1.72 mmol) was dissolved in
acetone (5 ml_) and 6N aqueous hydrochloric acid (2.5
ml_) was added. The solution was stirred for 16 h at
room temperature, then dropped carefully into a
saturated aqueous sodium bicarbonate solution (100
ml_). The mixture was extracted three times with
dichloromethane, the organic phases were dried over
magnesium sulphate and concentrated in vacuo to give
577 mg of the crude ketone. The crude product was
dissolved in tetrahydrofuran (10 ml_), cooled to -30
0C and sodium borohydride (64.3 mg, 1.7 mmol, 1.1 eq.)
was added. The reaction mixture was slowly warmed to
room temperature and stirred for 2 h before being
quenched with water (15 ml_). The solution was
acidified to pH 2 by addition of 2N aqueous
hydrochloric acid and extracted three times with
ethylacetate. The combined organic phases were dried
over magnesium sulphate and concentrated in vacuo to
give 517 mg of the desired alcohol. The N-protected
alcohol was dissolved in methanol (2 ml_) and 14.6 mg
of palladium on charcoal (10%) were added. The mixture
was stirred under a hydrogen atmosphere until
conversion was complete. The catalyst was filtered off
and the reaction mixture was evaporated to dryness to
give 370 mg of the title compound as mixture of
diastereomers. Rt = 0.36 min, 0.60 min (Method B).
Detected mass: 242.3 (M+H+) . d)
1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(tet
rahydro-pyran-4-yl)- cyclohexylj-propylamine (8 and 9)
To a suspension of sodium hydride (60%, 167 mg, 4.17
mmol, 3 eq.) in dimethyl acetamide (8 ml_) was added a
solution of
4-(1-aminopropyl)-4-(tetrahydropyran-4-yl)-
cyclohexanol (7, 369 mg, 1.53 mmol, 1.1 eq.) in
dimethyl acetamide (8 ml_). After stirring for 60 min
at room temperature a solution of
1-benzyloxy-7-chloro-6-fluoroisoquinoline ( 1 , 400
mg, 1.39 mmol) in dimethyl acetamide (8 ml_) was added
and stirring was continued first at room temperature,
then at 50 0C until the reaction went tocompletion.
The reaction was quenched by addition of water (30
ml_) and the reaction mixture was extracted three
times with a mixture of dichloromethane and 2-propanol
(3:1). The combined organic layers were evaporated,
and the obtained crude product was purified by flash
chromatography (SiO2, 0% (r) 30% methanol in
dichloromethane) to yield 83 mg (earlier eluting
isomer 1, 8) and 48 mg (later eluting isomer 2, 9) of
the pure diastereoisomers as racemates respectively.
The relative stereochemistry was not assigned.
Additionally, 166 mg of the product as a
diastereomeric mixture could be isolated. R = 0.92 min
(8), 0.93 min (9) (Method B). Detected mass: 419.4
(M+H+) . e)
6-[4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohex
yloxy]-7-chloro-2Hisoquinolin- 1-one (Example 1 and 2)
A solution of
1-[4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(tet
rahydropyran-4-yl)- cyclohexyl]-propylamine (8, 83 mg,
0.16 mmol) in 2-propanol ( 1 ml_) was treated with 2N
aqueous hydrochloric acid (0.5 ml_) and stirred at
room temperature until complete conversion was
observed. The reaction mixture was evaporated and
lyophilized from water twice to give 68 mg of the
title compound (Example 1) as its hydrochloride. Rt = 



2.40 min (Method A). Detected mass: 419.4 (M+H+) . 45
mg of the second diastereomer (Example 2) could be
synthesized from 48 mg of 9 following the same
procedure. Rt = 2.40 min (Method A). Detected mass:
419.4 (M+H+) . The relative stereochemistry was not
assigned. The following products were synthesized as
racemic hydrochlorides in a similar fashion as
described for the synthesis of Example 1 starting from
the respective aminoalcohols (prepared following the
procedure described for the synthesis of 7) and
1-benzyloxy-7- chloro-6-fluoro-isoquinoline (1). If
the diastereoisomers could not be separated on an
earlier stage of the synthesis, the deprotected
products were purified by preparative HPLC and
lyophilized from 1N HCI and water,
subsequently.Inhaler The present invention relates to
an inhaler according to the preamble of claim 1 and
the use of an add-on device having a chamber for the
intermediate storage of an atomised medicament
preparation. The present invention relates in
particular to a so-called soft mist inhaler (SMI),
i.e. an inhaler of the type which produces only a
relatively slowly spreading spray mist (aerosol).
Inhalers of this kind for the purposes of the present
invention are in particular inhalers in which an
aerosol is delivered at a speed of less than 2 m/s,
preferably less than 1.5 m/s and most preferably less
than 1 m/s (in each case measured at a distance of 10
cm from a dispensing nozzle). The starting point of
the present invention is an inhaler as described in
principle in WO 91/14468 Al and specifically in WO
97/12687 Al (Figs. 6a, 6b). The known inhaler
comprises as a reservoir for a medicament preparation
which is to be atomised an insertible, rigid container
having an inner bag containing the medicament
preparation and a pressure producing means having a
drive spring for conveying and nebulising the
medicament preparation. Atomisation is carried out
without the use of a propellant gas, namely by the
force of the drive spring. This inhaler is an SMI in
the sense of the present invention. A problem with
inhalers and SMIs in general is that the triggering of
the atomisation of the medicament preparation and
breathing in have to be coordinated. This may be
difficult for the individual user. In particular, it
has been found that such coordination is very
difficult specifically for children. Studies have
shown that the aerosol produced by unskilled users or,
for example, children is often not optimally inhaled.
WO 2004/091704 Al discloses an add-on device for the
intermediate storage of an atomised medicament
preparation in a chamber. The add-on device is used in
a socalled metered dose inhaler (MDI). The MDI
comprises a pressurised containerwhich contains the
medicament preparation that is to be atomised and
propellant gas. On actuation, the medicament
preparation is expelled by means of the propellant gas
at comparatively high pressure and correspondingly
high speed and with a high mass flow. As a result, the
expulsion is very brief, lasting in particular for
less than 0.4 s, usually for about 0.15 to 0.36 s. The
short expulsion time is disadvantageous for inhalation
as the process of breathing in for inhalation usually
lasts considerably longer. The comparatively high
speed of more than 2 m/s often even above 8 m/s, at
which the aerosol is usually delivered by an MDI, is
also disadvantageous for receiving it into the lungs
as the particles (droplets) of the aerosol are largely
deposited on the walls of the user's throat as a
result of the high speed during direct inhalation. The
known add-on device is provided for an MDI and serves
to slow down the aerosol, particularly by lengthening
the flow path. For this reason, add-on devices of this
kind are also known as spacers. Moreover, the add-on
device serves for intermediate storage of the aerosol
produced so that the user has sufficient time to
inhale the aerosol. Object of the present invention is
to provide an inhaler, most preferably an SMI, and the
use of an add-on device with a chamber for
intermediate storage of an atomised medicament
preparation, thereby making it possible to simplify
inhalation even of aerosols delivered at low speed
and/or preventing or at least minimising problems
occurring in the coordination of breathing in and the
operation of an inhaler. The above object is achieved
by means of an inhaler according to claim 1 or its use
according to claim 12. Advantageous embodiments are
subject of the subclaims. The present invention is
based on the idea of combining a portable nebuliser
for propellant-free nebulising of a medicament
preparation or an SMI with an add-on device comprising
a chamber for intermediate storage of the aerosol
produced, the chamber being arranged downstream of a
delivery nozzle of the inhaler.It has been found that
thanks to the add-on device, even in an inhaler which
produces the aerosol that is to be inhaled over a
comparatively long time, preferably more than 1
second, and/or at comparatively low speed, preferably
less than 2 m/s, most preferably less than 1.5 m/s
(measured at a distance of 10 cm from a delivery
nozzle), it is possible to achieve surprisingly
improved inhalation of the active substance, 



particularly in small children or other people who
have problems of coordination. Coordinating the
actuation of the inhaler, i.e. the production of the
aerosol, and breathing in is made substantially
easier. The aerosol is produced by the inhaler and
sprays into the chamber of the add-on device. The user
can then inhale the aerosol by breathing in as deeply
as possible but without any compulsion of coordination
or synchronisation. The proposed solution allows
better defined inhalation of the active substance with
a content of active substance which is, in the last
analysis, higher on average and/or fluctuates less,
this active substance being deposited in the lungs.
This allows improved therapy of children and/or a
broadening of the indication or the use of other
medicament preparations. Thus, in the last analysis,
it renders a propellant free inhaler or SMI
universally usable. Preferably, the add-on device has
a valve so as to prevent the user from breathing out
into the inhaler or chamber, i.e. to prevent air from
flowing back from the delivery side of the add-on
device into the chamber. Further advantages, features,
properties and aspects of the present invention will
become apparent from the claims and the following
description of a preferred embodiment according to the
drawings, wherein: Fig. 1 is a schematic section
through an inhaler in the untensioned state; Fig. 2 is
a schematic section through the inhaler, rotated
through 90 relative to Fig. 1, in the tensioned state;
Fig. 3 is a schematic section through the inhaler,
corresponding to Fig. 1, with the add-on device
attached;Fig. 4 is a schematic exploded view of the
nebuliser and the add-on device with different
accessories; and Fig. 5 is a schematic view of test
results. In the figures, the same reference numerals
have been used for identical or similar parts where
corresponding or comparable properties and advantages
are achieved, even if the relevant description has not
been repeated. Figs. 1 and 2 show a proposed portable
inhaler 1 for the propellant free nebulisation of a
medicament preparation 2 in a schematic view in the
untensioned state (Fig. 1) and in the tensioned state
(Fig. 2). Figs. 1 and 2 show the inhaler 1 with a
container 3 holding the medicament preparation 2.
During the nebulisation of the medicament preparation
2, preferably a liquid, a respirable aerosol 14 (Fig.
1) is formed which can be breathed in or inhaled by a
user or patient (not shown). Normally, inhalation
takes place at least once a day, but particularly
several times a day, preferably at specified intervals
of time, more particularly depending on the complaint
suffered by the patient. The inhaler I comprises the
preferably insert ble and optionally exchangeable
container 3 holding the medicament preparation 2. The
container 3 thus forms a reservoir for the medicament
preparation 2 which is to be nebulised. Preferably,
the container 3 contains a sufficient quantity of
medicament preparation 2 or active substance for
several doses of the medicament preparation 2, i.e. to
allow a number of nebulisations or applications. A
typical container 3 as disclosed in WO 96/0601 1 Al
holds a volume of about 2 to 10 ml. With regard to the
preferred construction of the container 3 reference is
additionally made to WO 00/49988 A2. The container 3
is preferably substantially cylindrical or
cartridge-shaped and can be inserted into the inhaler
1 from below, after it has been opened, and optionally
exchanged. It is preferably of rigid construction, the
medicament preparation 2 being contained in particular
in a collapsible bag 4 in the container 3.The inhaler
1 also comprises a conveying device, particularly a
pressure generator 5, for conveying and nebulising the
medicament preparation 2, particularly in a
predetermined and optionally adjustable dosage amount
in each case. The inhaler 1 or pressure generator 5
comprises in particular a holder 6 for the container 3
and associated drive spring 7 which is only partly
shown, preferably having an associated locking element
8 which is manually operable to release it, a
conveying element, preferably a conveying tube 9 in
the form of a capillary, with an optional valve,
particularly a non-return valve 10, a pressure chamber
11 and/or a delivery nozzle 12, particularly in the
region of a mouthpiece 13. The container 3 is fixed in
the inhaler 1 by means of the holder 6, particularly
by a clamping or latching action, such that the
conveying tube 9 protrudes into the container 3. The
holder 6 may be constructed such that the container 3
can be exchanged. When the drive spring 7 is axially
tensioned, the holder 6 with the container 3 and the
conveying tube 9 is moved downwards in the figures and
the medicament preparation 2 - or more precisely the
next dose - is sucked out of the container 3 into the
pressure chamber 11 of the pressure generator 5
through the non-return valve 10. During the subsequent
release of tension after actuation of the locking
element 8, the 



medicament preparation 2 in the pressure chamber 11 is
placed under pressure by moving the conveying tube 9
back up, with the non-return valve 10 now closed, by
releasing the tension on the drive spring 7, so that
this conveying tube 9 now acts as a pressure ram. This
pressure expels the medicament preparation 2 through
the delivery nozzle 12, where it is nebulised into the
preferably respirable aerosol 14, as shown in Figs. 1
and 3. The user or patient (not shown) can inhale the
aerosol 14, while preferably supply air can be sucked
into the mouthpiece 13 through at least one supply air
opening 15.During the nebulisation process the
container 3 is moved back into its original position
by the drive spring 7. The container 3 thus performs a
lifting movement during the tensioning process and
during the nebulisation process. The inhaler 1
comprises in particular a first housing part (upper
part) 16 and an inner part 17 which is rotatable
relative thereto (Fig. 2) having an upper part 17a and
a lower part 17b (Fig. 1), while a second housing part
(lower part) 18, which is in particular manually
operable or rotatable, is releasably attached, in
particular pushed onto the inner part 17, preferably
by means of a safety closure or retaining element 19.
In particular, the safety closure or retaining element
9 is constructed such that accidental opening of the
inhaler 1 or removal of the second housing part 18 is
prevented. In particular, in order to release the
second housing part 18, the retaining element 19 has
to be pressed in against spring force. In order to
insert and/or replace the container 3, the second
housing part 18 can be detached from the inhaler 1.
The second housing part 18 preferably forms a cap-like
lower housing part and/or engages around or over a
lower free end portion of the container 3. The second
housing part 18 can be rotated relative to the first
housing part 16, whereby the inner part 17 is also
rotated. In this way the drive spring 7 is tensioned
in the axial direction by means of a gear (not shown
in detail) acting on the holder 6. During tensioning
the container 3 is moved axially downwards or with its
end portion (further) into the second housing part 18
or towards the end face thereof, until the container 3
assumes an end position shown in Fig. 2. In this state
the drive spring 7 or inhaler 1 is clamped and locked.
The inhaler 1 preferably has a device for forcibly
ventilating the container 3. When tensioning first
takes place, the container 3 is preferably pierced in
its base or opened. In particular, an axially acting
spring 20 arranged in the housing part 18 comes to
abut on the container base 21 and with a piercing
element 22 pierces thecontainer 3 or an in particular
gas tight seal provided in the base for ventilation
purposes when contact is first made. The device for
forcible ventilation is thus formed in this case by
the piercing element 22, which is held or formed by
the spring 20. However, other design solutions are
also possible. It should be noted that during the
piercing for ventilation purposes only the outer shell
of the container 3 is opened. The bag 4 containing the
medicament preparation 2 remains undamaged. As the
medicament formulation 2 is removed from the bag 4
through the conveying tube 9 the flexible bag 4
collapses. For pressure equalisation, ambient air can
flow into the container 3 through the ventilation or
piercing opening. In order to use the inhaler 1, first
of all the container 3 has to be inserted. This is
preferably done by removing or pulling out the second
housing part 18. The container 3 is then axially
inserted or pushed into the inner part 17. At the same
time the container 3 is opened at the head end or
attached. This is done by means of the conveying
element, i.e. the conveying tube 9, which pierces a
seal preferably provided at the head end of the
container 3 and is then inserted through a septum at
the head end of the container 3 into the interior of
the bag 4. Thus the fluidic connection between the
container 3, or more accurately between the bag 4 in
the container 3, via the conveying tube 9 to the
pressure generator 5 or pressure chamber 11 is
produced. Then the second housing part 18 is pushed on
again. The inhaler 1 can now be tensioned for the
first time. At this stage the container 3 is then
pierced at its base by the piercing element 22, i.e.
forcibly ventilated, as explained previously. Before
being used for the first time and after the container
3 has been inserted and fluidically connected, the
inhaler 1 is preferably tensioned and actuated several
times. This so-called priming displaces any air
present in the medicament preparation 2 inthe
conveying tube 9 and in the pressure generator 5 to
the delivery nozzle 12. The inhaler 1 is then ready
for inhalation. The quantity of medicament preparation
2 delivered per spray or nebulisation process is
preferably about 10 ml to 50 ml, more particularly
about 10 ml to 20 ml, most preferably about 15 ml .
The drive spring 7 is preferably installed in a biased
state in order to achieve a high spring pressure. In
the proposed inhaler 1 the pressurisation and
conveying of the medicament preparation 2 during the
nebulisation process namely takes place preferably
only by spring force, and more particularly only by
the force of the drive 



spring 7. The inhaler 1 is preferably constructed such
that the medicament preparation 2 in the pressure
generator 5 or in the pressure chamber 11 reaches a
pressure of 5 MPa to 60 MPa, particularly about 10 MPa
to 50 MPa during delivery. Particularly preferably,
during the delivery or nebulisation of the medicament
preparation 2, a pressure of about 5 MPa to 60 MPa,
more particularly about 10 to 30 MPa, is reached at
the delivery nozzle 12 or at the nozzle openings
thereof. The medicament preparation 2 is then
converted into the aerosol 14, the droplets of which
have an aerodynamic diameter of up to 20 mm,
preferably about 3 mm to 10 mm. The nebulising
activity or nebulising effect is achieved or further
assisted by preferably intercepting jets delivered by
the delivery nozzle 12. The inhaler 1 is preferably
constructed such that the aerosol 14 is delivered at
low speed, particularly at a speed of less than 2 m/s,
most preferably about 1.6 m/s or less (in each case
measured at a distance of 10 cm from the delivery
nozzle 12). The inhaler 1 is thus preferably in the
form of an SMI. The low delivery speed can be obtained
or assisted by intercepting jets of the medicament
preparation 2, which are delivered by the delivery
nozzle 12 and/or by a suitable choice of spring
force.Particularly preferably, the construction of the
inhaler 1 is such that the aerosol generation lasts
for more than 0.7 s more preferably at least about 1 s
and in particular at least 1.5 s. The time taken to
nebulise a dose or to actuate the inhaler 1 is thus
more than 0.7 s, more preferably at least about 1 s,
more particularly more than 1.5 s. The inhaler 1 has
an add-on device 23 with a chamber 24 for intermediate
storage of the aerosol 14 produced by the inhaler 1,
as is shown in a schematic section in Fig. 3. The
chamber 24 is arranged or adapted to be arranged
downstream of the delivery nozzle 12. It serves to
receive and intermediately store the aerosol 14
produced by the inhaler 1. Preferably, the add-on
device 23 or its chamber 24 is at least substantially
cylindrical, elongate or conical in construction.
Preferably, the chamber 24 is of larger cross section
than the mouthpiece 13 of the inhaler 1 and/or it
widens out at least in parts towards the delivery end
or free end of the add-on device 23. This ensures that
the aerosol 14 strikes a wall of the chamber 24 over
the smallest possible area. In this way it is possible
to minimise the deposition or settling of the
nebulised medicament preparation 2 on the wall of the
chamber. The chamber 24 preferably has a volume of
more than 0.1 1, particularly more than 0.2 1, most
preferably about 0.2 to 0.6 1. In particular, the
add-on device 23 or the size of the chamber 24 is
adapted to the inhaler 1 such that the aerosol 14
produced on actuation of the inhaler 1 can be at least
substantially entirely received by the chamber 24
without the aerosol 14 or the nebulised medicament
preparation 2 essentially being deposited or settling
on the inner wall of the chamber. The add-on device 23
in the embodiment shown preferably comprises a housing
25 which is in particular elongate and/or cylindrical
in construction.The add-on device 23 or its housing 25
is preferably at least substantially rigid in
construction. However, the add-on device 23, the
chamber 24 or the housing 25 may theoretically also be
flexible, inflatable and/or telescopic in
construction, in order to minimise the space taken up
when not in use and/or for transportation purposes, in
particular. The add-on device 23 or the housing 25
preferably has a connecting member 26 for connecting
to the inhaler 1, particularly the mouthpiece 13
thereof. PreferabJy, the add-on device 23 or the
connecting member 26 can be fitted onto the mouthpiece
13, particularly by a clamping effect, and/or can be
released again from the inhaler 1 or mouthpiece 13.
However, the add-on device 23 may if necessary be
connected or connectable to the inhaler 1 in a fixed
or non-removable manner. In the embodiment shown, the
mouthpiece 13 preferably has at least one supply air
opening 15. Particularly preferably, at least one
supply air opening 15 remains open when the add-on
device 23 has been attached, particularly fitted on,
as shown in Fig. 3. This may be achieved for example
by corresponding conical design of the mouthpiece 13
and a complementary design of the connecting member
26, by a stop (not shown) and/or other design
features. Preferably, the add-on device 23 is not
rotatable relative to the inhaler 1. This is achieved
in the embodiment by designing the mouthpiece 13 of
the inhaler 1 with a non-circular but preferably oval
outer contour to which the connecting member 26 is
matched accordingly. However, other design solutions
are also possible. The add-on device 23 or housing 25
preferably comprises a delivery member 27 for
delivering the aerosol 14. The delivery member 27 is
preferably arranged on the end of the chamber 24 or of
the housing 25 which is opposite the connecting member
26.Particularly preferably, the connecting member 26
and the delivery member 27 are formed in one piece
with the housing 25. However, other design solutions
are also 



possible. Preferably, the chamber 24 or the housing 25
is at least partly or totally transparent in
construction. This assists cleaning, in particular.
The add-on device 23 preferably has, at the delivery
end, a valve 28 for preventing air from flowing back
into the chamber 24. In this way it is possible to
prevent air from flowing into the chamber 24 as the
user breathes out, which would force out the aerosol 4
through the attached mouthpiece 13 and the supply air
openings 15, for example. The valve 28 is preferably a
non-return valve. Particularly preferably, the valve
28 is incorporated in the connecting member 27.
Particularly preferably, the valve 28 can be detached
from the add-on device 23 or the housing 25, for
example for cleaning purposes. Alternatively or in
addition to the valve 28 the proposed inhaler 1 may
also have a valve device (not shown) in the region of
the mouthpiece 13 and/or the supply air opening or
openings 15 to prevent air from flowing back out of
the chamber 24 through the mouthpiece 13 and out
through the supply air opening or openings 15.
Alternatively or in addition, the add-on device 23 may
also have an additional valve device (not shown), for
example between the connecting member 26 and the
mouthpiece 13, to allow air to flow into the chamber
24 but prevent it from flowing out. In this case the
supply air openings 15 may be dispensed with
altogether and/or may be covered or closed off by the
add-on device 24. Preferably, the add-on device 23
comprises, alternatively or in addition, at least one
valve 32 for blowing out the exhaled air, as
schematically shown in Fig. 3. Inparticular, Fig. 3
shows two such valves 32 in the opened state. Valve
flaps are lifted away from the associated outlet
openings. The at least one valve 32 is preferably at
the delivery end and in particular is arranged on the
delivery member 27. However, other design solutions
are also possible. When a user (not shown) breathes
in, the valve 28 opens, as shown by broken lines in
Fig. 3. The valves 32 are closed. The aerosol 14 is
sucked out of the chamber 24 and emitted through the
delivery member 27. As the user breathes out, the
valve 28 closes or is closed. The valves 32 open and
allows the exhaled air to be blown out without this
air flowing into the chamber 24 or affecting the
aerosol 14. The add-on device 23 or its delivery
member 27 may be equipped at the delivery end,
preferably with an add-on mouthpiece 29, a tube 30
and/or a face mask 31, as shown by way of example in
Fig. 4. In particular, different end pieces such as
the add-on mouthpiece 29, the tube 30 and/or the face
mask 3 1 can be selectively attached to the add-on
device 23 or its delivery member 27, most preferably
by fitting on. Tests have shown that the proposed use
of the add-on device 23 with the inhaler 1, i.e. the
proposed intermediate storage of the aerosol 14
produced by the inhaler 1 in a sufficiently large
chamber 24 may substantially contribute to a higher
proportion of the active substance being received in
the lungs on inhalation, even where there are problems
of co-ordination. The enclosed Fig. 5 illustrates the
proportion of active substance which is supplied for
the lungs as a whole (DeT) and the proportion of
active substance deposited in the throat (Throat) as a
function of the overall dosage amount for different
inhalers. The vertical axis shows the percentage
amount of the respective dose which is actually
delivered, while DeT shows the proportion which is
made available to the lungs on inhalation, and Throat
indicates the proportion which is deposited in the
throat. The deposition of active substance was
determined on the basis of thedeclared content using a
Finlay throat model. An inhaled volume of 0.5 1in all
was taken as the basis. The tests were carried out for
different apparatus or combinations of apparatus and
at different flow rates, as plotted on the horizontal
axis. RMT indicates the results of the inhaler 1
without the add-on device 23. RMT+AC indicates the
results when the inhaler 1 is combined with the add-on
device 23. pMDI+AC gives the results when a
conventional MDI is combined with the add-on device
23. The numbers 5, 10, 20 and 30 each indicate the
flow rate in 1/min. Fig. 5 shows that the use of the
add-on device 23 leads to a reduction in the throat
deposits. This is favourable for paediatric
applications as active substance deposited in the
throat generally does not contribute to the therapy
but instead often leads to (systemic) side effects.
The use of the add-on device 23 is good as a slight
deposit in the throat can only be detected above a
flow rate of 20 1/min when the add-on device 23 is
used. At all the flow rates, the deposition in the
throat with the proposed combination of the inhaler 1
(SMI) with the add-on device 23 is lower than that of
the inhaler 1 (SMI) on its own. The DeT can be
correlated with the possible therapeutic effect. The
proposed combination of the inhaler 1 (SMI) with the
add-on device 23 always has a higher DeT than a
conventional MDI with the add-on device 23. The loss
of DeT by the use of the add-on device 23 compared
with the proposed 



inhaler 1 without the add-on device 23 is detectable
but must be estimated as being substantially lower
than in a conventional MDI. Therefore, with the
proposed solution, a higher efficacy or a higher
proportion of active substance reaching the lungs can
be assumed. To complete the disclosure of the present
application and with regard to the preferred
embodiment of the inhaler 1, reference is hereby made,
by way of a precaution, to the total disclosure of
both WO 91/14468 Al and also WO 97/12687 Al. In
contrast to freestanding appliances or the like, the
proposed inhaler 1 is preferably designed to be
portable and in particular is a mobile hand-held
device.By virtue of its cylindrical shape and handy
size of less than 9 to 15 cm long and 2 to 4 cm wide,
the inhaler 1 can be carried by the patient at all
times. The nebuliser sprays a defined volume of the
medicament preparation 2 by the application of high
pressure through small nozzles, so as to form
inhalable aerosols 14. The proposed inhaler 1 operates
purely mechanically, in particular. However, the
inhaler 1 may theoretically operate by any other
method. In particular, the expression "conveying
device" or "pressure generator" must be understood in
very general terms. For example, the pressure required
for the delivery and nebulisation may also be produced
by propellant gas, a pump or any other suitable
method. The proposed inhaler 1 is designed in
particular for the brief nebulisation of the
medicament preparation 2, for example for one to two
breaths. However, it may also be designed or used for
longer or continuous nebulisation. Some preferred
ingredients, compounds and/or formulations of the
medicament preparation 2 are listed below. The
compounds listed below may be used in the device
according to the invention on their own or in
combination. In the compounds mentioned below, W is a
pharmacologically active substance and is selected
(for example) from among the betamimetics,
anticholinergics, corticosteroids, PDE4-inhibitors,
LTD4-antagonists, EGFR-inhibitors, dopamine agonists,
Hl -antihistamines, PAF-antagonists and PI3- kinase
inhibitors. Moreover, double or triple combinations of
W may be combined and used in the device according to
the invention. Combinations of W might be, for
example: - W denotes a betamimetic, combined with an
anticholinergic, corticosteroid, PDE4-inhibitor,
EGFR-inhibitor or LTD4-antagonist, - W denotes an
anticholinergic, combined with a betamimetic,
corticosteroid, PDE4-inhibitor, EGFR-inhibitor or
LTD4-antagonist,- W denotes a corticosteroid, combined
with a PDE4-inhibitor, EGFR-inhibitor or
LTD4-antagonist - W denotes a PDE4-inhibitor, combined
with an EGFR-inhibitor or LTD4- antagonist - W denotes
an EGFR-inhibitor, combined with an LTD4-antagonist.
The compounds used as betamimetics are preferably
compounds selected from among albuterol, arformoterol,
bambuterol, bitolterol, broxaterol, carbuterol,
clenbuterol, fenoterol, formoterol, hexoprenaline,
ibuterol, isoetharine, isoprenaline, levosalbutamol,
mabuterol, meluadrine, metaproterenol, orciprenaline,
pirbuterol, procaterol, reproterol, rimiterol,
ritodrine, salmefamol, salmeterol, soterenol,
sulphonterol, terbutaline, tiaramide, tolubuterol,
zinterol, CHF-1035, HOKU-81, KUL- 1248 and
3-(4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl
)-ethylamino]- hexyloxy }-butyl)-benzyl-sulphonamide
5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl]-8-
hydroxy-lH-quinolin-2- one -
4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulphony
l}ethyl]-amino}ethyl]- 2(3H)-benzothiazolone -
l-(2-fluoro-4-hydroxyphenyl)-2-[4-(l-benzimidazolyl)-2
-methyl-2- butylaminojethanol
1-[3-(4-methoxybenzyl-amino)-4-hydroxypheny 1] -2-
[4-( 1-benzimidazoly l)-2- methyl-2-butylamino]ethanol
-
l-[2H-5-hydroxy-3-oxo-4H-l,4-benzoxazin-8-yl]-2-[3-(4-
N,Ndimethylaminophenyl)-
2-methyl-2-propylamino]ethanol -
1-[2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-
methyl-2-propylamino]ethanol -
l-[2H-5-hydroxy-3-oxo-4H-l,4-benzoxazin-8-yl]-2-[3-(4-
n-butyloxyphenyl)-2- methyl-2-propylamino]ethanol -
l-[2H-5-hydroxy-3-oxo-4H-l,4-benzoxazin-8-yl]-2-{4-[3-
(4-methoxyphenyl)-
l,2,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol
5-hydroxy-8-(l-hydroxy-2-isopropylaminobutyl)-2H-l,4-b
enzoxazin-3-(4H)-onel-(4-amino-3-chloro-5-trifluoromet
hylphenyl)-2-tert.-butylamino)ethanol - 6-hydroxy-8-
{1-hydroxy-2-[2-(4-methoxy-phenyl)-
1,1-dimethyl-ethylamino]- ethyl}-4H-benzo[l
,4]oxazin-3-one 



6-hydroxy-8-{l-hydroxy-2-[2-( ethyl
4-phenoxy-acetate)-l,l-dimethylethylamino]-
ethyl}-4H-benzo[l,4]oxazin-3-one - 6-hydroxy-8-
{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-
1,1-dimethyl-ethylamino]-
ethyl}-4H-benzo[l,4]oxazin-3-one -
8-{2-[l,l-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamin
o]-l-hydroxy-ethyl}-6- hydroxy-4H-benzo
[1,4]oxazin-3-one - 6-hydroxy-8-{
l-hydroxy-2-[2-(4-hydroxy-phenyl)-l,l-dimethyl-ethylam
ino]- ethyl}-4H-benzo[ 1,4]oxazin-3-one -
6-hydroxy-8-{l-hydroxy-2-[2-(4-isopropyl-phenyl)-l.ldi
methyl-ethylamino]- ethyl}-4H-benzo[ 1,4]oxazin-3-one
8- {2-[2-(4-ethyl-phenyl)- 1,1-dimethyl-ethylamino]-
1-hydroxy-ethyl} -6-hydroxy- 4H-benzo[l,4]oxazin-3-one
8-{2-[2-(4-ethoxy-phenyl)- 1,1 -dimethyl-ethylamino]-
1-hydroxy-ethyl} -6- hydroxy-4H-benzo[l
,4]oxazin-3-one -
4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-oxo-3,4-dihydro-2H-b
enzo[l,4]oxazin-8-yl)-
ethylamino]-2-methyl-propyl}-phenoxy)-butyric acid -
8- {2-[2-(3 .4-difluoro-phenyl)-
1,1-dimethyl-ethylamino]- 1-hydroxy-ethyl} -6-
hydroxy-4H-benzo[l ,4]oxazin-3-one
l-(4-ethoxy-carbonylamino-3-cyano-5-fluorophenyl)-2-(t
ert-butylamino)ethanol -
2-hydroxy-5-(l-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-eth
ylamino)-phenyl]- ethylamino} -ethyl)-benzaldehyde -
N-[2-hydroxy-5-(l-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-
ethylamino)-phenyl]- ethylamino
}-ethyl)-phenyl]-formamide
8-hydroxy-5-(l-hydroxy-2-{2-[4-(6-methoxy-biphenyl-3-y
lamino)-phenyl]- ethylamino}-ethyl)- 1H-quinolin-2-one
8-hydroxy-5-[
1-hydroxy-2-(6-phenethylamino-hexylamino)-ethyl]-
1H-quinolin- 2-one 5-[2-(2- {4-
[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl
}-ethylamino)- 1-hydroxy-ethyl]-8-hydroxy-
1H-quinolin-2-one[3-(4-{6-[2-hydroxy-2-(4-hydroxy-3-hy
droxymethyl-phenyl)-ethylamino]-
hexyloxy}-butyl)-5-methyl-phenyl]-urea - 4-(2-
{6-[2-(2,6-dichloro-ben2yloxy)-ethoxy]-hexylamino}
-1-hydroxy-ethyl)-2- hydroxymethyl-phenol -
3-(4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl
)-ethylamino]- hexyloxy }-butyl)-benzylsulphonamide
3-(3-{7-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl
)-ethylamino]- heptyloxy }-propyl)-benzylsulphonamide
-
4-(2-{6-[4-(3-cyclopentanesulphonyl-phenyl)-butoxy]-he
xylamino}-l-hydroxyethyl)- 2-hydroxymethyl-phenol -
N-Adamantan-2-yl-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-hyd
roxymethyl-phenyl)-
ethylamino]-propyl}-phenyl)-acetamide optionally in
the form of the racemates, enantiomers, diastereomers
thereof and optionally in the form of the
pharmacologically acceptable acid addition salts,
solvates or hydrates thereof. According to the
invention the acid addition salts of the betamimetics
are preferably selected from among the hydrochloride,
hydrobromide, hydriodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate,
hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate,
hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate. The anticholinergics used
are preferably compounds selected from among the
tiotropium salts, preferably the bromide salt,
oxitropium salts, preferably the bromide salt,
flutropium salts, preferably the bromide salt,
ipratropium salts, preferably the bromide salt,
glycopyrronium salts, preferably the bromide salt,
trospium salts, preferably the chloride salt,
tolterodine. In the above-mentioned salts the cations
are the pharmacologically active constituents. As
anions the above-mentioned salts may preferably
contain the chloride, bromide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate,
acetate, citrate, fumarate, tartrate, oxalate,
succinate, benzoate or p-toluenesulphonate, while
chloride, bromide, iodide, sulphate, methanesulphonate
or p-toluenesulphonate are preferred as
counter-ions.Of all the salts the chlorides, bromides,
iodides and methanesulphonates are particularly
preferred. Other preferred anticholinergics are
selected from among the salts of formula AC-I wherein
X denotes an anion with a single negative charge,
preferably an anion selected from among the fluoride,
chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate,
fumarate, tartrate, oxalate, succinate, benzoate and
p-toluenesulphonate, preferably an anion with a single
negative charge, particularly preferably an anion
selected from among the fluoride, chloride, bromide,
methanesulphonate and p-toluenesulphonate,
particularly preferably bromide, optionally in the
form of the racemates, enantiomers or hydrates 



thereof. Of particular importance are those
pharmaceutical combinations which contain the
enantiomers of formula AC-l-en wherein X may have the
above-mentioned meanings. Other preferred
anticholinergics are selected from the salts of
formula AC-2wherein R denotes either methyl or ethyl
and wherein X may have the abovementioned meanings. In
an alternative embodiment the compound of formula AC-2
may also be present in the form of the free base
AC-2-base. Other specified compounds are: - tropenol
2,2-diphenylpropionate methobromide, scopine
2,2-diphenylpropionate methobromide, scopine
2-fluoro-2,2-diphenylacetate methobromide, tropenol
2-fluoro-2,2-diphenylacetate methobromide; tropenol
3,3',4,4'-tetrafluorobenzilate methobromide, - scopine
3,3',4,4'-tetrafluorobenzilate methobromide, tropenol
4,4'-difluorobenzilate methobromide, scopine
4,4'-difluorobenzilate methobromide, tropenol
3,3'-difluorobenzilate methobromide, scopine 3,3'-
difluorobenzilate methobromide; - tropenol
9-hydroxy-fluorene-9-carboxylate methobromide;
tropenol 9-fluoro-fluorene-9-carboxylate methobromide;
scopine 9-hydroxy-fluorene-9-carboxylate methobromide;
scopine 9-fluoro-fluorene-9-carboxylate methobromide;
tropenol 9-methyl-fluorene-9-carboxylate methobromide;
scopine 9-methyl-fluorene-9-carboxylate methobromide;
cyclopropyltropine benzilate methobromide;
cyclopropyltropine 2,2-diphenylpropionate
methobromide; - cyclopropyltropine
9-hydroxy-xanthene-9-carboxylate methobromide;
cyclopropyltropine 9-methyl-fluorene-9-carboxylate
methobromide; cyclopropyltropine
9-methyl-xanthene-9-carboxylate methobromide;
cyclopropyltropine 9-hydroxy-fluorene-9-carboxylate
methobromide; cyclopropyltropine methyl
4,4'-difluorobenzilate methobromide. - tropenol
9-hydroxy-xanthene-9-carboxylate methobromide; scopine
9-hydroxy-xanthene-9-carboxylate methobromide;
tropenol 9-methyl-xanthene-9-carboxylate methobromide;
scopine 9-methyl-xanthene-9-carboxylate methobromide;
tropenol 9-ethyl-xanthene-9-carboxylate methobromide;
- tropenol 9-difluoromethyl-xanthene-9-carboxylate
methobromide; scopine
9-hydroxymethyl-xanthene-9-carboxylate methobromide,
The above-mentioned compounds may also be used as
salts within the scope of the present invention,
wherein instead of the methobromide the metho-X salts
are used, wherein X may have the meanings given
hereinbefore for X . As corticosteroids it is
preferable to use compounds selected from among
beclomethasone, betamethasone, budesonide, butixocort,
ciclesonide, deflazacort, dexamethasone, etiprednol,
flunisolide, fluticasone, loteprednol, mometasone,
prednisolone, prednisone, rofleponide, triamcinolone,
RPR- 106541, NS- 126, ST-26 and - (S)-fluoromethyl
6,9-difluoro-17-[(2-furanylcarbonyl)oxy]-l 1-hydroxy-
16-methyl- 3-oxo-androsta- 1,4-diene- 17-carbothionate
- (S)-(2-oxo-tetrahydro-furan-3S-yl)6,9-difluoro-
11-hydroxy- 16-methyl-3-oxo- 17-
propionyloxy-androsta- 1,4-diene- 17-carbothionate, -
cyanomethyl 6a,9a-difluoro-l l
b-hydroxy-16a-methyl-3-oxo-17 a-(2,2,3,3-
tertamethylcyclopropylcarbonyl)oxy-androsta-
1,4-diene- 17b-carboxylateoptionally in the form of
the racemates, enantiomers or diastereomers thereof
and optionally in the form of the salts and
derivatives thereof, the solvates and/or hydrates
thereof. Any reference to steroids includes a
reference to any salts or derivatives, hydrates or
solvates thereof which may exist. Examples of possible
salts and derivatives of the steroids may be: alkali
metal salts, such as for example sodium or potassium
salts, sulphobenzoates, phosphates, isonicotinates,
acetates, dichloroacetates, propionates, dihydrogen
phosphates, palmitates, pivalates or furoates.
PDE4-inhibitors which may be used are preferably
compounds selected from among enprofyllin,
theophyllin, roflumilast, ariflo (cilomilast), tof
milast, pumafentrin, lirimilast, arofyllin, atizoram,
D-4418, Bay-198004, BY343, CP-325.366, D-4396
(Sch-351591), AWD-12-281 (GW-842470), NCS-613,
CDP-840, D-4418, PD- 168787, T-440, T-2585, V-1 1294A,
Cl-1018, CDC-801, CDC-3052, D-22888, YM- 58997,
Z-15370 and - N-(3,5-dichloro-
1-oxo-pyridin-4-yl)-4-difluoromethoxy-3 -
cyclopropylmethoxybenzamide - (-)p-[(4aR*,
106S*)-9-ethoxy- 1,2,3,4,4a,
10b-hexahydro-8-methoxy-2- 



methylbenzo[s]
[1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamide -
(R)-(+)-
1-(4-bromobenzyl)-4-[(3-cyclopentyloxy)-4-methoxypheny
l]-2- pyrrolidone 3-(cyclopentyloxy-4-methoxyphenyl)-
1-(4-N'-[N-2-cyano-S-methylisothioureido]
benzyl)-2-pyrrolidone
cis[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cycloh
exane- 1-carboxylic acid] -
2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-diflu
oromethoxyphenyl) cyclohexan- 1-one -
cis[4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyp
henyl)cyclohexan- 1- ol] -
(R)-(+)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl)pyrr
olidin-2-ylidene]acetate -
(S)-(-)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl)pyrr
olidin-2-ylidene]acetate-
9-cyclopentyl-5,6-dihydro-7-ethyl-3-(2-thienyl)-9
H-pyrazolo[3,4-c]-l,2,4- triazolo [4,3-a]pyridine -
9-cyclopentyl-5,6-dihydro-7-ethyl-3-(/er
-butyl)-9H-pyrazolo[3,4-c]-l,2,4-
triazolo[4,3-a]pyridine optionally in the form of the
racemates, enantiomers or diastereomers thereof and
optionally in the form of the pharmacologically
acceptable acid addition salts thereof, the solvates
and/or hydrates thereof. According to the invention
the acid addition salts of the betamimetics are
preferably selected from among the hydrochloride,
hydrobromide, hydriodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate,
hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate,
hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate. The LTD4-antagonists used
are preferably compounds selected from among
montelukast, pranlukast, zafirlukast, MCC-847
(ZD-3523), MN-OOl, MEN-91507 (LM- 1507), VUF-5078,
VUF-K-8707, L-733321 and -
1-(((R)-(3-(2-(6,7-difluoro-2-quinolinyl)ethenyl)pheny
l)-3-(2-(2- hydroxy-2-
propyl)phenyl)thio)methylcyclopropane-acetic acid, -
l-(((l(R)-3(3-(2-(2,3-dichlorothieno[3,2-b]pyridin-5-y
I)-(E)-ethenyl)phenyl)-3- (2-( 1-hydroxy- 1-methylethy
l)phenyl)propyl)thio)methy l)cyclopropaneacetic acid -
[2-[[2-(4-tert-butyl-2-thiazolyl)-5-benzofuranyl]oxyme
thyl]phenyl]acetic acid optionally in the form of the
racemates, enantiomers or diastereomers thereof and
optionally in the form of the pharmacologically
acceptable acid addition salts, solvates and/or
hydrates thereof. According to the invention the acid
addition salts of the betamimetics are preferably
selected from among the hydrochloride, hydrobromide,
hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydroxalate, hydrosuccinate,
hydrobenzoate and hydro-p-toluenesulphonate. By salts
or derivatives which the LTD4-antagonists may
optionally be capable of forming are meant, for
example: alkali metal salts, such as for example
sodium or potassium salts, alkaline earth metal salts,
sulphobenzoates, phosphates, isonicotinates, acetates,
propionates, dihydrogen phosphates, palmitates,
pivalates or furoates.EGFR-inhibitors which may be
used are preferably compounds selected from among
cetuximab, trastuzumab, ABX-EGF, Mab ICR-62 and -
4-[(3-chloro-4-fluorophenyl)amino]-6-
{[4-(morpholin-4-yl)- 1-oxo-2-buten- 1-yl]- amino
}-7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluoropheny l)amino]-6-
{[4-(N,N-diethylamino)- 1-oxo-2-buten- 1-
yl]amino}-7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluoropheny l)amino]-6-
{[4-(N,N-dimethylamino)- 1-oxo-2-buten-
1-yl]amino}-7-cyclopropylmethoxy-quinazoline -
4-[(R)-(1-phenyl-ethyl)amino]-6- {[4-(morpholin-4-yl)-
1-oxo-2-buten- 1-yl]- amino}
^-cyclopentyloxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-
{[4-((R)-6-methyl-2-oxo-morpholin-4- yl)-
1-oxo-2-buten- 1-yljamino}
-7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-
{[4-((R)-6-methyl-2-oxo-morpholin-4-
yl)-l-oxo-2-buten-l-yl]amino}-7-[(S)-(tetrahydrofuran-
3-yl)oxy]-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-
{[4-((R)-2-methoxymethyl-6-oxomo f holin-4-yl)-
1-oxo-2-buten- 1-yljamino
}-7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-((S)-6-methyl
-2-oxo-mo f holin-4-yl)- ethoxy]-7-methoxy-quinazoline
-
4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-methoxy
-ethyl)-N-methylamino]- 1-oxo-2-buten- 1-yl }amino)-
7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethyl
amino)-l-oxo-2-buten-
1-yl]amino}-7-cyclopentyloxy-quinazoline -
4-[(R)-(1-phenyl-ethyl)amino]-6-
{[4-(N,N-to-(2-methoxy-ethyl)-amino)- 1-oxo-2- buten-
1-yl]amino}-7-cyclopropylmethoxy-quinazoline -
4-[(R)-(l-phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethy
l)-N-ethyl-amino]-loxo- 



2-buten- 1-yl}amino)-7-cyclopropylmethoxy-quinazoline
-
4-[(R)-(l-phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethy
l)-N-methyl-amino]-loxo- 2-buten-
1-yl}amino)-7-cyclopropylmethoxy-quinazoline -
4-[(R)-(1-phenyl-ethyl)amino]-6-(
{4-[N-(tetrahydropyran-4-yl)-N-methylamino]-
1-oxo-2-buten- l-yl}amino)-7-cyclopropy
lmethoxy-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-
{[4-(N,N-dimethylamino)- 1-oxo-2-butenl-
yl]amino}-7-((R)-tetrahydrofuran-3-yloxy)-quinazoline-
4-[(3-chloro-4-fluoropheny l)amino]-6-
{[4-(N,N-dimethylamino)- 1-oxo-2-buten- 1-yljamino}
-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-methoxy
-ethyl)-N-methylamino]- 1-oxo-2-buten- 1-yl
}amino)-7-cyclopentyloxy-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-
{[4-(N-cyclopropyl-N-methyl-amino)- 1- oxo-2-buten-
1-yljamino} -7-cyclopentyloxy-quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-6-
{[4-(N,N-dimethylamino)- 1-oxo-2-buten- 1-yljamino}
-7-[(R)-(tetrahydrofuran-2-yl)methoxy]-quinazoline -
4-[(3-chloro-4-fluoropheny l)amino]-6-
{[4-(N,N-dimethylamino)- 1-oxo-2-buten- 1-yljamino}
-7-[(S)-(tetrahydrofuran-2-yl)methoxy]-quinazoline -
4-[(3-ethynyl-phenyl)amino]-6.7-to-(2-methoxy-ethoxy)-
quinazoline -
4-[(3-chloro-4-fluorophenyl)aminoJ-7-[3-(morpholin-4-y
l)-propyloxy]-6-[(vinylcarbonyl) amino]-quinazoline -
4-[(R)-(I
-phenyl-ethyl)amino]-6-(4-hydroxy-phenyl)-7H-pyrrolo
[2,3- d]pyrimidine
3-cyano-4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-
dimethylamino)-l-oxo- 2-buten-
1-yl]amino}-7-ethoxy-quinoline -
4-{[3-chloro-4-(3-fluoro-benzyloxy)-phenyl]amino}-6-(5
-{[(2- methanesulphonyl-ethyl)amino]methyl
}-furan-2-yl)quinazoline -
4-[(R)-(1-phenyl-ethyl)amino]-6-
{[4-((R)-6-methyl-2-oxo-morpholin-4-yl)- 1-
oxo-2-buten-l-yl]amino}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoropheny l)amino]-6-
{[4-(morpholin-4-yI)- 1-oxo-2-buten- 1-yl]-
amino}-7-[(tetrahydrofuran-2-yl)methoxy]-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N,N-to-(2-me
thoxy-ethyl)-amino]- 1- oxo-2-buten-
1-yl}amino)-7-[(tetrahydrofuran-2-yl)methoxy]-quinazol
ine -
4-[(3-ethynyl-phenyl)amino]-6-{[4-(5.5-dimethyl-2-oxo-
morpholin-4-yl)-l-oxo- 2-buten- 1-yl]amino}
-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl
-6-oxo-mo f holin-4-yl)- ethoxy]-7-methoxy-quinazoline
-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl
-6-oxo-morpholin-4-yl)-
ethoxy]-7-[(R)-(tetrahydrofuran-2-yl)methoxy]-quinazol
ine-
4-[(3-chloro-4-fluoro-phenyl)amino]-7-[2-(2,2-dimethyl
-6-oxo-mo f holin-4-yl)-
ethoxy]-6-[(S)-(tetrahydrofuran-2-yl)methoxy]-quinazol
ine
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{2-[4-(2-oxo-mo
f holin-4-yl)-piperidinl-
yl]-ethoxy}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-pheny l)amino]-6-
[1-(tert.-butyloxycarbonyl)-piperidin-4-
yloxy]-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-amino-c
yclohexan- 1-yloxy)-7- methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-methane
sulphonylaminocyclohexan-
1-yloxy)-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran
-3-yloxy)-7-methoxyquinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-methyl-piperi
din-4-yloxy)-7-methoxyquinazoline -
4-[(3-chloro-4-fluoro-pheny l)amino]-6-{
1-[(morpholin-4-yl)carbonyl]-piperidin-
4-yloxy}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-
{1-[(methoxymethyl)carbonyl]-piperidin- 4-yloxy
}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-3-ylo
xy)-7-methoxyquinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[l-(2-acetylamin
o-ethyl)-piperidin-4- yloxy]-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran
-4-yloxy)-7-ethoxyquinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-((S)-tetrahydrof
uran-3-yloxy)-7-hydroxyquinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran
-4-yloxy)-7-(2-methoxyethoxy)- quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-
[(dimethylamino)sulphonylamino]-cyclohexan-l-yloxy}-7-
methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[(morph
olin-4-
yl)carbonylamino]-cyclohexan-l-yloxy}-7-methoxy-quinaz
oline-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[(morph
olin-4- yl)sulphonylamino]-cyclohexan-
1-yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran
-4-yloxy)-7-(2- acetylamino-ethoxy)-quinazoline 



-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran
-4-yloxy)-7-(2-
methanesulphonylamino-ethoxy)-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{l-[(piperidin-l
-yl)carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-aminocarbonyl
methyl-piperidin-4- yloxy)-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(tetr
ahydropyran-4-
yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-met
hoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(morp
holin-4-yl)carbonyl]-Nmethyl- amino}-cyclohexan-
1-yloxy)-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(morp
holin-4-yl)sulphonyl]-Nmethyl- amino
}-cyclohexan-1-yloxy)-7-methoxy- quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-ethanes
ulphonylaminocyclohexan-
1-yloxy)-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(
1-methanesulphonyl-piperidin-4-yloxy)-
7-ethoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(
1-methanesulphonyl-piperidin-4-yloxy)-
7-(2-methoxy-ethoxy)-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[l-(2-methoxy-ac
etyl)-piperidin-4-yloxy]-
7-(2-methoxy-ethoxy)-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-acetylami
no-cyclohexan- 1-yloxy)- 7-methoxy-quinazoline -
4-[(3-ethynyl-phenyl)amino]-6-[l-(tert.-butyloxycarbon
yl)-piperidin-4-yloxy]-7- methoxy-quinazoline
4-[(3-ethynyl-phenyl)amino]-6-(tetrahydropyran-4-yloxy
]-7-methoxyquinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(pipe
ridin-l-yl)carbonyl]-Nmethyl-
amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(4-me
thyl-piperazin-lyl)
carbonyl]-N-methyl-amino}-cyclohexan-l-yloxy)-7-methox
y-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[(morphol
in-4-yl)carbonylamino]- cyclohexan- 1-yloxy
}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{
l-[2-(2-oxopyrrolidin-l-yl)ethyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-
{1-[(morpholin-4-yl)carbonyl]-piperidin- 4-yloxy
}-7-(2-methoxy-ethoxy)-quinazoline
4-[(3-ethynyl-phenyl)amino]-6-(
1-acetyl-piperidin-4-yloxy)-7-methoxyquinazoline
4-[(3-ethynyl-phenyl)amino]-6-(l-methyl-piperidin-4-yl
oxy)-7-methoxyquinazoline -
4-[(3-ethynyl-phenyl)amino]-6-(l-methanesulphonyl-pipe
ridin-4-yloxy)-7- methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-methyl-piperi
din-4-yloxy)-7(2- methoxy-ethoxy)-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-isopropyloxyc
arbonyl-piperidin-4- yloxy)-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-methylami
no-cyclohexan- 1-yloxy)- 7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-pheny l)amino]-6- {cis-4-
[N-(2-methoxy-acety l)-N-methylamino] -cyclohexan-
1-yloxy }-7-methoxy-quinazoline
4-[(3-ethynyl-phenyl)amino]-6-(piperidin-4-yloxy)-7-me
thoxy-quinazoline
4-[(3-ethynyl-phenyl)amino]-6-[l-(2-methoxy-acetyl)-pi
peridin-4-yloxy]-7- methoxy-quinazoline - 4-[(3-ethyny
1-phenyl)amino]-6- {1-[(morpholin-4-yl)carbony 1]
-piperidin-4- yloxy }-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{l-[(cis-2,6-dim
ethyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{
l-[(2-methyl-morpholin-4-yl)carbonyl]-
piperidin-4-yloxy }-7-methoxy-quinazoline-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{
l-[(S,S)-(2-oxa-5-azabicyclo[
2,2,l]hept-5-yl)carbonyl]-piperidin-4-yloxy}-7-methoxy
-quinazoline - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-
{1-[(N-methyl-N-2-methoxyethylamino)
carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-ethyl-piperid
in-4-yloxy)-7-methoxyquinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{
1-[(2-methoxyethyl)carbonyl]-piperidin-
4-yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{
1-[(3-methoxypropyl-amino)-carbonyl]-
piperidin-4-yloxy }-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-methan
esulphonyl-N-methylamino)- cyclohexan-
1-yloxy]-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-acetyl
-N-methyl-amino)- 



cyclohexan- 1-yloxy]-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-methyla
mino-cyclohexan-lyloxy)- 7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4-(N-meth
anesulphonyl-N-methylamino)- cyclohexan-
1-yloxy]-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-dinieth
ylamino-cyclohexan- 1- yloxy)- 7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{N-[(mo
f holin-4-yl)carbonyl]- N-methyl-amino }-cyclohexan-
1-yloxy)-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl
-6-oxo-mo f holin-4-yl)-
ethoxy]-7-[(S)-(tetrahydrofuran-2-yl)methoxy]-quinazol
ine -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-methanesulpho
nyl-piperidin-4-yloxy)- 7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-cyano-piperid
in-4-yloxy)-7-methoxyquinazoline optionally in the
form of the racemates, enantiomers, diastereomers
thereof and optionally in the form of the
pharmacologically acceptable acid addition salts,
solvates or hydrates thereof. According to the
invention the acid addition salts of the betamimetics
are preferably selected from among the hydrochloride,
hydrobromide,hydriodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate,
hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate,
hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate. The dopamine agonists used
are preferably compounds selected from among
bromocriptin, cabergoline, alpha-dihydroergocryptine,
lisuride, pergolide, pramipexol, roxindol, ropinirol,
talipexol, tergurid and viozan, optionally in the form
of the racemates, enantiomers, diastereomers thereof
and optionally in the form of the pharmacologically
acceptable acid addition salts, solvates or hydrates
thereof. According to the invention the acid addition
salts of the betamimetics are preferably selected from
among the hydrochloride, hydrobromide, hydriodide,
hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate,
hydrooxalate, hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate. Hl -Antihistamines which
may be used are preferably compounds selected from
among epinastine, cetirizine, azelastine,
fexofenadine, levocabastine, loratadine, mizolastine,
ketotifen, emedastine, dimetindene, clemastine,
bamipine, cexchlorpheniramine, pheniramine,
doxylamine, chlorophenoxamine, dimenhydrinate,
diphenhydramine, promethazine, ebastine, desloratidine
and meclozine, optionally in the form of the
racemates, enantiomers, diastereomers thereof and
optionally in the form of the pharmacologically
acceptable acid addition salts, solvates or hydrates
thereof. According to the invention the acid addition
salts of the betamimetics are preferably selected from
among the hydrochloride, hydrobromide, hydriodide,
hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate,
hydroxalate, hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate. In addition, inhalable
macromolecules as disclosed in EP 1 003 478 Al or CA
2297174 Al may also be used.In addition, the compound
may be selected from among the ergot alkaloid
derivatives, the triptans, the CGRP-inhibitors, the
phosphodiesterase-V inhibitors, optionally in the form
of the racemates, enantiomers or diastereomers
thereof, optionally in the form of the
pharmacologically acceptable acid addition salts, the
solvates and/or hydrates thereof. Examples of ergot
alkaloid derivatives are dihydroergotamine and
ergotamine.List of reference numerals 1 inhaler 2
medicament preparation 3 container 4 bag 5 pressure
generator 6 holder 7 drive spring 8 locking element 9
conveying tube 10 non-return valve 11 pressure chamber
12 delivery nozzle 13 mouthpiece 14 aerosol 15 supply
air opening 16 first housing part (upper part) 17
inner part 



17a upper part of the inner part 17b lower part of the
inner part 18 second housing part (lower part) 19
retaining element 20 spring (in the lower housing
part) 2 1 container base 22 piercing element 23 add-on
device 24 chamber 25 housing 26 connecting member 27
delivery member 28 valve 29 add-on mouthpiece 30 tube
3 1 face mask 32 valveClaims: 1. Portable inhaler (1)
for the propellant-free nebulisation of a medicament
preparation (2), having a pressure generator (5)
preferably constructed as a pump and/or operating
mechanically, and having a delivery nozzle (12) for
delivering the nebulised medicament preparation (2) as
an aerosol (14), particularly into a mouthpiece (13),
characterised in that the inhaler (1) has an add-on
device (23) with a chamber (24) for intermediate
storage of the aerosol (14), wherein the chamber (24)
is arranged or adapted to be arranged downstream of
the delivery nozzle (12). 2. Inhaler according to
claim 1, characterised in that the add-on device (23)
can be fitted onto the mouthpiece (13) preferably by
clamping and/or is removable from the inhaler (1) or
mouthpiece (13). 3. Inhaler according to claim 1 or 2,
characterised in that the add-on device (23) or the
chamber (24) is at least substantially cylindrical,
elongate or conical in construction. 4. Inhaler
according to one of the preceding claims,
characterised in that the chamber (24) has a volume of
more than at least 0.1 1, preferably more than 0.2 1,
more particularly of about 0.2 to 0.6 1. 5. Inhaler
according to one of the preceding claims,
characterised in that the mouthpiece (13) has at least
one supply air opening (15) which remains open when
the add-on device (23) is attached, particularly
pushed on. 6. Inhaler according to one of the
preceding claims, characterised in that the add-on
device (23) comprises in particular at the delivery
end a valve (28) for preventing air from flowing back
into the chamber (24) and/or the mouthpiece (13)and/or
for sucking in the aerosol and/or at least one valve
(32) for blowing out exhaled air. 7. Inhaler according
to one of the preceding claims, characterised in that
the add-on device (23) is equipped or adapted to be
equipped preferably selectively with an add-on
mouthpiece (29), a tube (30) and/or a face mask (31).
8. Inhaler according to one of the preceding claims,
characterised in that the inhaler (1) is constructed
so that the aerosol (14) is expelled at low speed,
particularly at a speed of less than 2 m/s,
particularly preferably of about 1.6 m/s or less, at a
spacing of 10 cm from the delivery nozzle (12) 9.
Inhaler according to one of the preceding claims,
characterised in that the inhaler (1) is constructed
so that it delivers and nebulises 10 to 50 ml of the
medicament preparation (2) over a period of at least 1
s, particularly over 1.5 s, on each actuation or as
the dose. 10. Inhaler according to one of the
preceding claims, characterised in that the inhaler
(1) is constructed so as to nebulise defined amounts
of the medicament preparation (2) under pressures of
10 to 60 MPa. 11. Inhaler according to one of the
preceding claims, characterised in that the pressure
generation or nebulisation is carried out by spring
force. 12. Use of an add-on device (23) with a chamber
(24) in a portable inhaler (1), wherein the inhaler
(1) is designed for propellant-free nebulisation of a
medicament preparation (2) by means of a pressure
generator (5) constructed as a pump, wherein the
medicament preparation (2) can be delivered through a
delivery nozzle (12) as an aerosol (14) at a speed of
less than 2 m/s at a distance of 10 cm from the
delivery nozzle (12), the chamber (24) being connected
to the inhaler (1), downstream of thedelivery nozzle
(12), for intermediate storage of the nebulised
medicament preparation (2). 


