
WO 07/57890 1 17 DEC 2004   THIENODISENZOAZULENE COMPOUNDS AS TUMOR
NECROSIS FACTOR INHIBITORS Technical Field The present invention relates to
new derivatives of I -thiadibenzoazulene, their  pharmacologically
acceptable salts, solvates and prodrug forms, processes for the
preparation thereof and their antiinflanunatory effects and particularly to
the inhibition  of the production of the tumor necrosis factor-a (TNF-a)
and of interleukin-I (IL-1)  and to their analgetic action. Prior Art
Hitherto, 1-thiadibenzoazulenes, which are substituted in position 2 with
methyl,  methyl ketone, nitro group or a derivative of carboxylic group
(Cagniant P. and Kirsch  G., C. R. Hebd. Sceances Acad.Sci., 1976,
2$3:638-686) have been described in the  literature. According to our
knowledge and available literature data, however, neither
1-thiadibenzoazulene derivatives of general formula I nor any possible
methods of  their preparation have been decribed so far. It is also not
known either that I - thiadibenzoazulenes possess an anti- inflanunatory
effect. In 1975 TNF-a was defined as an endotoxine-induced serum factor
causing tumor  necrosis in vitro and in vivo (Carswell E. A. et al., Proc.
Natl. Acad. Sci. U.S.A. 1975,  72:36666-3670). In addition to antitumor
activity, TNF-a has several other biologic  activities, which are important
in the homeostasis of organism as well as in  pathophysiological
conditions. The main sources of TNF-a are monocytes- macrophages,
T-lymphocytes and mast cells. The finding that anti-TNF-a antibodies (cA2)
are effective in the treatment of patients  suffering from rheumatoid
arthritis (RA) (Elliott M. et al., Lancet 1994, 344:1105- 1110) intensified
the interest to find new TNF-a inhibitors as possible potent  



medicaments for RA. Rheumatoid arthritis is an autoirmnune chronic
inflammatory  disease characterized by irreversible pathological changes of
the joints. In addition to 17 DEC 2004 WO 01/87890 7 PCT/H RO l /0002 7 RA,
TNrF-a antagonists are also applicable to several pathological conditions
and  diseases such as spondylitis, osteoarthrltis, gout and other arthritic
conditions, sepsis,  septic shock, toxic shock syndrome, atopical
dermatitis, contact dermatitis, psoriasis,  gloinerulonephritis, lupus
erhythematosus, sclerodenna, asthma, cachexia, chronic  obstructive lung
disease, congestive heart failure, insulin resistance, lung fibrosis,
multiple sclerosis, Chron's disease, ulcerative colitis, viral infections
and AIDS. Proof of biological importance of TNT-a was obtained in in vivo
experiments in mice  having inactivated genes for TNF-a or its receptor.
Such animals were resistant to  collagen-induced arthritis (Mori L. et al.,
J Ii rnunol. 1996, 157:3178-3182) and to  endotoxin-induced shock (Pfeffer
K. et al., Cell 1993, 73:457-467). In experiments  with animals having an
increased TNF-a level a chronic inflammatory polyarthritis  appeared
(Georgopoulos S. et al., J Inflainra. 1996, 46:86-97; Keffer J. et al.,
EMBO  J. 1991, 10:4025-4031), which was palliated by inhibitors of TNF-a
production. The  treatment of such inflammatory and pathologic conditions
usually includes the  application of nonsteroid antiinfl ainrnatory
medicaments, in severe cases, however,  gold salts, D-penicillinamine or
methotrexate are administered. Said medicaments act  symptomatically and do
not stop the pathological process. New approaches in  theraphy of
rheumatoid arthritis have been established upon medicaments such as
tenidap, leflunomide, cyclosporine, FK-506 and biomolecules neutralizing
the activity  of TNF-a. Presently, the fusion protein of the soluble TNF
receptor named etanercept  (Enbrel, Imrnunex/Wyeth) and mouse and human
cimeric monoclonal antibody named  infliximab (Remicade, Centocor) are
available on the market. In addition to RA- 



therapy, etanercept and infliximab are also approved for the treatment of
Chron's  disease (Exp. Opin. Invest Drugs 2000, 9, 103). In RA-therapy, in
addition to the inhibition of TNF-a secretion, it is also important to
inhibit IL-1 secretion since IL-1 represents an important cytokine in cell
regulation,  immunoregulation and in the pathophysiological conditions such
as inflammation  (Danarello C. A. et al., Rev. I,'2feCt. Disease,1984,
6:51). Known biological activities of  EL-1 are: activation of T-cells,
induction of elevated temperature, stimulation of  prostaglandine or
collagenase secretion, chemotaxis of neutrophils and reduction of 17 DEC
2004 WO 01187890 3 PCT/H RO1 /0002 7 iron level in plasma (Dinarello C. A.,
J Clinical Immunology, 1985, 5:287). There are  known two receptors to
which IL-I can be bound: IL-1RI and [L-IRE. IL-IRI  transfers the signal
intracellularly, while IL-1RII is present on the cell surface and  does not
transfer the signal within the cell. Since IL1-RII binds both IL-I and IL I
-RI,  it can act as a negative regulator of IL-I effect. In addition to the
mentioned  mechanism of regulation of signal transfer, another natural IL-1
receptor antagonist  (IL-Ira) is present in cells. This protein binds to
IL-1RI but does not transfer any  signal. Yet its potency in the inhibition
of signal transfer is not great, therefore it must  be present in a 500
times higher concentration than IL-1 in order to break the signal
transfer. Recombinant human IL-Ira (Amgen) was clinicaly tested (Bresnihan
B. et  al., Arthrit. Rheum. 1996, 39:73) and the obtained results
demonstrated an  improvement of the symptoms in 472 patients suffering from
RA with respect to a  placebo. These results indicate the importance of
inhibition of IL-1 activity in the  treatment of diseases such as RA where
the production of IL-I is inhibited. Due to the  synergistic action of
TNF-cx and IL-I, dibenzoazulenes can be used in the treatment of
conditions and diseases connected with an increased secretion of TNF-a and
IL-I. 



According to the known and established prior art, 1-th.iadibenzoazulene
compounds  representing the subject of the present invention, their
pharmacologically acceptable  salts, hydrates, prodrug forms and
pharmaceutical preparations comprising them have  hitherto not been
described. Moreover, no compound representing the subject of the  present
invention has been described either as an anti-inflammatory substance or as
an  inhibitor of TNF-a and IL-1 secretion or an analgetic. Technical
Solution The present invention relates to compounds represented by the
general formula 1, 1- thiadibenzoazulene derivatives, to their
pharmacologically acceptable salts and  solvates represented by formula I
17 DEC 2004 WO 01/87890 4 I PCTIHRO 1/00027 X can represent CH2 or a
heteroatom such as 0, S, S(=O), S(=0)2 or NR13, wherein  R13 meaas
hydrogen, C1-6 alkyl, C1_6 aflcylcarbonyl, arylearbonyl, Ci-6 alkylsulfbayl
or  arylsulfonyt and R1, R2, R3; R4, RS, R6, R7, R8, R9 independently from
each Other  represent substituents that can be hydropen, halogens
(fluorine, chlorine or bronine);  In ID or Cj-C7 alkyls, alkenyls, aryls or
heteroaryls; or can represent different groups:  halomethyl, hydroxy, CFC7
alkoxy or aryloxy, CI-C? alkylthio or arylthio, CI-C7  allwlsulfonyl,
ciano, arnino, mono- and di-Cl-C-, substitated an-lines, derivatives of
carboxylic group (Cl-C7 carboxylic acids and their anhydrides, C1-C7
unsubstituted,  mono-, di-substituted arnides, C1-C7 alkyl or aryl esters),
C1-C7 derivatives of caTbonyl  group (CI-C7 alkyl or aryl carbonyls), and
R]O can represent substituents such as- C2- C15 alkyls, C,)-C,3 alkenyls,
C2-C,5 alk' Is, aryis or heteroaryls, CI-C15 haloalkyls, Cj- MY 



C15 hydroxyallgls, CI-C15 alkyloxy, CI-C15 alkylthio, CYC15
all"ITIcaybonyls, C2-C,5  alkylcarboxylic acid, C2-C15 alkylsters, CI-C15
allglsulfonyls, C1-C]5  alkylarylsulfonyls, arysulfonyls and Cl-C]5
alkylarnines represented by the general  formula -(CH2),-A wherein  n means
1.- 15, and one or more methylene groups can be substituted with an oxygen
or sulfar atorn, and WO 01/87890 J 17 DEC 2004  PCTIHRO 110002 7 A
represents a five- or six-membered, saturated or unsaturated ring with one,
two or  three heteroatoms, or R,2 wherein R11 and R1, independently from
each other represent hydrogen, C3-C7 alkyl,  alkenyl, alldnyl, aryl or
heteroalyl, or a heterocycle with 1-3 heteroatoms. The terms as used in the
present invention are defined as stated below unless  otherwise specified.
"Ailcrl" means a monovalent alkane (hydrocarbon), wherefrom a radical is
derived,  which can be a straight-chain, a branched-chain or a cyclic
hydrocarbon or a  combination of straight-chain and cyclic hydrocarbons and
of branched-chain and  cyclic hydrocarbons. The preferred straight-chain or
branched-chain alkyls include  methyl, ethyl, propyl, iso-propyl, butyl,
sec-butyl and t-butyl. The preferred  cycloalkyls include cyclopentyl and
cyclohenyl. Alkyl also represents a straight-chain  or branched-chain alkyl
group containing a cycloallcyl portion or being broken by it.  "Aikenyl"
means a hydrocarbon radical being a straight-chain, a branched-chain or a
cyclic hydrocarbon or a combination of straight-chain and cyclic
hydrocarbons and of  



branched-chain and cyclic hydrocarbons, which has at least one double
carbon-carbon  bond. Particularly ethenyl, propenyl, butenyl and
cyclohexenyl are meant. As stated  above under the definition of "alkyl",
also alkenyl can be a straight-chain, a branched- chain or a cyclic one,
and a portion of allcenyl group can contain double bonds and it  can also
be substituted when a substituted allcenyl group is of interest. Akkenyl
also  represents a straight-chain or a branched-chain alkenyl group
containing a  cycloalkenyl portion or being broken by it. "Alkinyl" means a
hydrocarbon radical, which is a straight-chain or a branched-chain  one and
contains at least one and at most three triple carbon-carbon bonds.
Particularly  ethinyl, propinyl and butinyl groups are meant. "Aryl" means
an aromatic ring such as phenyl, substituted phenyl or similar groups as
well as fused rings such as naphtyl etc. Aryl contains at least one ring
with at least 6 17 DEC 2004 WQ 01/87890 6 PCT!HR01/00027 carbon atoms or
two rings having together 10 carbon atoms and alternating double
(resonant) bonds between carbon atoms (particularly phenyl and naphtyl).
Aryl groups  can be additionally substituted with one or two substituents
such as halogens (fluorine,  chlorine and bromine), hydroxy, C1-C7 alkyls,
C1-C7 allcoxy or aiyloxy, C1-C7 allcylthio  or arylthio, aLkylsulfonyl,
ciano or amino groups. "Heteroaryl" means a 1nonocyclic or a bicyclic
aromatic hydrocarbon containing at  least one heteroaom such as 0, S or N
with carbon and nitrogen representing the  binding sites for the basic
formula. Heteroaryl can be additionally substituted with a  halogen or CF3
group and a lower alkyl such as methyl, ethyl or propyl. Heteroaryl  means
an aromatic and a partly aromatic group with one or more heteroatoms.
Examples of this type are thiophene, pyrrole, imidazole, pyridine, oxazole,
thiazole,  pyrazole, tetrazole, pyrimidine, pyrazine and triazine. 



Another object of the present invention relates to a process for the
preparation of  diberizoazulene derivatives represented by for-nula I.
These compounds can be  prepared from thiophene esters of the general
forinula 1, wherein all radicals and  symbols have the above-defined
meanings i.e. where radicals R1, R2, R3, R4, R5, R6,  R7, Rs and R9 have
the above-defined meanings and R10 means ethoxycarbonyl  (Cagniant P. and
Kirsch G., C. R. Hebd. Sceances Acad. Sci., 1976, 283:683-686). By  means
of further reactions these esters are converted into other substituents
defined as  R10. These reactions include the reduction of an ester to the
corresponding alcohol or  aldehyde, alkylation and other nucleophilic
reactions on the ethoxycarbonyl group  (Scheme 1). 17 DEC 2004 WO 01/87890
7 I Scheme 1 PCT/ IR01/00027 The reduction of the etboxycarbonyl group is
performed by the use of metal hydrides  to obtain an alcohol (R10 =
hydroxymethyl). The reaction is performed in suitable  nonpolar solvents
(preferably in aliphatic ethers) at a temperature from 0 to 36C  within a
period of 1 to 5 hours- The isolation and purification of the compounds can
be  performed by recrystallization or column chromatography. WO 01/87890 8
17 DEC 2004  RCT/fI RO 1/00027 By the reaction of an alcohol of the general
formula I wherein Rio represents  hydroxymethyl and of a chloride of the
fonnula IT Cl-(CH2)R-A II 



wherein the symbols n and A have the above-defined meanings, co-amino
ethers of the general formula I are obtained. The stated reactions are
performed at a temperature from 20 to 100 C within a period  of I to 24
hours under the conditions of phase-transfer catalysis in a two-phase
system  (preferably 50% NaOH-toluene) and in the presence of a
phase-transfer catalyst  (preferably benzyl-triethyl-ammonium-chloride,
benzyl-triethyl-ai-mnonium-bromide,  cetyl-trimethyl-bromide). Subsequently
to the treatment of the reaction mixture, the  obtained products are
isolated by recrystallization or chromatography on a silica gel  column. By
the oxidation of an alcohol of the general formula I wherein RIO
hydroxymethyl  with pyridinyl dichromate or pyridinyl chlorochromate, an
aldehyde the general.  formula I wherein R30 = CHO is obtained. The
reaction is performed in  dichloromethane at room temperature within a
period of 2 to 5 hours. The obtained  aldehyde is purified by passing
through a column of florisil or silica gel. The reaction of an aldehyde of
the general formula I wherein Rio = CHO with  different corresponding
phosphorus-ylides results in the formation of compounds of  the general
formula I, wherein R10 has the above-defined meanings and which have an
alkene functionality in the position 2 of the chain defining R10. These
reactions are  performed in anhydrous solvents such as toluene, benzene or
hexane at the reflex  temperature of the solvent within a period of 3 to 5
hours. The obtained products are  purified by column chromatography. By the
hydrogenation of the compounds T, wherein R10 contains one or more double
carbon-carbon bonds, compounds of the general formula I wherein RIO has a
saturated  chain are obtained. These reactions are usually performed with
5% Pd on active 17 DEC 70.04 WO 01/87890 9 PCTiHR0 00027 



charcoal under a hydrogen pressure from 6.7x10 to 4.OxIO5 Pa in ethanol,
ethyl  acetate or other suitable solvents. By filtration and evaporation of
the solvents  saturated products are obtained, which can be purified to the
desired purity by  reciystallization or column chromatography on silica
gel. The pharmaceutically suitable salts of the compounds representing a
subject of the  present invention include salts with inorganic acids
(hydrochloric, hydrobrolnic,  phosphoric, naeta.phosphoric, nitric and
sulfuric acids) or organic acids (tartaric, acetic,  trifluoroacetic,
citric, maleic, lactic, fumaric, benzoic, succinic, methanesulfonic and
p-toluenesulfonic acids). A further subject of the present invention is the
use of the compounds of the present  invention in the treatment of
inflammatory diseases and conditions, particularly of all  diseases and
conditions induced by an excessive secretion of TNF-a and IL-1. An
effective dose of the cytokine or inflammation mediator production
inhibitors of  the present invention or of pharmaceutically acceptable
salts thereof is useful in the  production of medicaments for the treatment
and prophylaxis of any pathological  condition or disease induced by an
excessive unregulated production of cy-toidnes or  inflammation mediators.
More specifically, the present invention relates to an effective dose of
TNF-a  inhibitors, which can be determined by common methods. Further, the
present invention relates to pharmaceutical preparations containing an
effective nontoxic dose of compounds of the present invention as well as
pharmaceutically acceptable carriers and solvents. The preparation of the
pharmaceutical preparations can include mixing, granulating,  tabletting
and dissolving the ingredients. Chemical carriers can be in solid or liquid
form. Solid carriers can be lactose, sucrose, talc, gelatine, agar, pectin,
magnesium 17 DEC 2004 wo 01/87890 10 



PCT/HR{)1/00027 stearate, fatty acids etc. Liquid carriers can be syrups,
oils such as olive, sunflower  seed or soybean oils, water etc. Similarly,
carriers may also contain a component for a  sustained release of the
active component such as glyceryl monostearate or glyceryl  distearate.
Several forms of pharmaceutical compositions can be prepared. If a solid
carrier is used these forms can include tablets, solid gelatinous capsules,
powders or  granules that can be administered orally in capsules. The
amount of the solid carrier  can vary but mainly it is in the range from 25
mg to I g. If a liquid carrier is used, the  preparation can be in the form
of a syrup, emulsion, soft gelatinous capsules, sterile  injectable liquids
such as ampules, or nonaqueous liquid suspensions. The compounds of the
present invention can be administered orally, parenterally,  topically,
intranasally, intrarectally and intravaginally. "Parenterally" means
intraveneous, intramuscular and subcutaneous administrations. The
corresponding  preparations of the compounds of the present invention can
be used in the prophylaxis  as well as in the treatment of several diseases
and pathological inflammatory  conditions caused by an excessive
nonregulated production of cytokines or  inflammation mediators, foremost
TNF-a. They include rheumatoid arthritis,  rheumatoid spondylitis,
osteoarthritis and other arthritic pathological conditions and  diseases,
eczema, psoriasis as well as other inflammatory conditions of skin such as
burns induced by UV radiation (sun rays and similar UV sources),
inflammatory eye  diseases, Chron's disease, ulcerative cholitis and
asthma. WO 01/57890 1I 1 7 DEC 1004  PCT/HROI'00027 The inhibitory effect
of the compounds of the present invention on the secretion of  TNF-a and
IL-I was detennined by the following in vitro and in vivo experiments:
Determination of TNF-a and IL-I secretion in mononuclear cells of human  



peripheral blood in vitro Peripheral blood mononuclear cells (PMBC) were
prepared from heparinized whole  blood after separation of PMBC on
Ficoll-Hypaque (Amersham-Pharmac.ia). For the  determination of TNF-a level
3.5-5x104 cells were cultured in a total volume of  200 ~l within a period
of 18 to 24 hours on microtiter flat bottom plates (96 wells,  Falcon) in
RPN3I 1640 medium supplemented with 10% of heat-inactivated human AB  serum
(fu-vatski zavod za transfuzijslm medicine. Zagreb), 100 units/ml of
penicillin,  100 mg/ml of streptomycine and 20 rnIVI HEPES (GIBCO). The
cells were incubated  at 3 7C in an atmosphere with 5% 002 and 90%
moisture. The cells in a negative  control were cultured only in the medium
(NC), while the secretion of T 'F-a in a  positive control was stimulated
by the addition of 1g/ml lipopolysaccharide (LIPS, E.  coli serotype
0111:134, SIGIMA) (PC) and the effect of the tested substances on Tlvr-a
secretion was tested after their addition to cell cultures stimulated with
LPS (TS). The  TNT-a level in the cell supernatant was determined by ELISA
according to the  manufacturer's (R&D Systems) suggestions. The test
sensitivity was <3pg/ml TNF-a.  The determination of IL-1 level was
performed as described for TNF-a determination,  only that 1x105 cells/well
and 0.ing/inl of LPS were used. IL-I level was determined  by ELISA (R&D
Systems). The percentage inhibition of TNF-a or IL-1 production  was
calculated by the following equation: % inhibition = [I-(TS-NC)/(PC-NC)]*
100. IC-50 value was defined as the concentration of the substance at which
50% of TINT-a  production was inhibited. The compounds demonstrating IC-50
in concentrations of  20 .M or lower were considered active. 17 DEC 2004 WO
01/877390 12 PCT/HRO1/00027 Determination of TNT{-a and. IL-1 secretion by
mouse peritoneal macrophages in 



Vitro For obtaining peritoneal macrophages, male BALB/c mice at an age of 8
to 12 weeks  were injected i.p. with 300 ag of zii~nozane (SIGMA) dissolved
in a phosphate buffer  (PBS) in a total volume of 0.1 ml/mouse. After 24
hours the mice were subjected to  euthanasia according to the Laboratory
Animals Welfare Act. The peritoneal cavity  was washed with 5 ml of sterile
saline. The obtained peritoneal macrophages were  washed twice with sterile
saline and after the last centrifugation (800 g) they were  resuspended in
RPM 1640. For the determination of TNF-a secretion, 5x10'  cells/-well were
cultured in a total volume of 200 41 within a period of 18 to 24 hours  on
microtiter flat bottom plates (96 wells, Falcon) in RPNII 1640 medium
supplemented with 10% of heat-inactivated fetal calf serum (FCS), 100
units/ml of  penicillin, 100 mg/mI of streptomycine, 20 n-LINT IPES and 50
M 2-P  mereaptoethanol (all of GIBCO). The cells were incubated at 37C in
an atmosphere  with 5% CO2 and 90% moisture. The cells in a negative
control were cultured only in  the medium (NC), while the secretion of
fNF-a in a positive control was stimulated  by the addition of 1 p g/inn
lipopoiysaccharide (LPS, E. coli serotype 0111:B4,  SIGMA) (PC) and the
effect of the tested substances on TNF-a secretion was tested  after their
addition to cell cultures stimulated with LPS (TS). The TNF-a level in the
cell supernatant was determined by ELISA according to manufacturer's (R&D
Systems, Biosource) suggestions. The determination of IL-1 level was
performed as  described for TNF-a determination, only that 1x105 cells/well
and 0.1 ng/ml of LPS  were used. The IL.-1 level was determined by ELISA
(R&D Systems). The percentage  inhibition of'FNF-a or IL-1 production was
calculated by the following equation: % inhibition = [1-(TS-NC)/(PC-NC)]*
100. IC-50 value was defined as the concentration of the substance at which
50% of TNF-a  production was inhibited. The compounds demonstrating IC-50
in concentration of  10 pM or lower were considered active. 17 DEC 2004 



WO 01/87890 13 PCT/]IRO 1 /0002 In vivo model of LPS-induced execessive
secretion of TNF-a or IL-1 in mice TNF-a or IL-1 secretion in mice was
induced according to the previously described  method (Badger A. M. et al.,
J. of Pharrnac. and Env. Therap. 1996, 279:1453-1461).  In the test male
BALB/c mice at an age of S to 12 weeks in groups of 6 to 10 animals  were
used. Animals were treated p.o. either only with the solvent (in a negative
and a  positive control) or with solutions of the substance 30 minutes
prior to the i.p.  treatment with LPS (E_coli serotype 0111:B4, Sigma) in a
dose of 25 ~tg/animal. Two  hours later the animals were euthanized by
means of an i.p. injection of Roumpun  (Bayer) and Ketanest (Park-Davis). A
blood sample from each animal was collected in  a "vacutaner" tube (Becton
Dickinson) and the plasma was separated according to the  manufacturer's
suggestions. The TNF-a level in the plasma was determined by ELISA
(Biosource, R&D Systems) according to the process prescribed by the
manufacturer.  The test sensitivity was <3pg/rnl TNF-a. The IL-1 level was
determined by ELISA  (R&D Systems). The percentage inhibition of TNT'-a or
IL-1 production was  calculated by the following equation: inhibition = [
1-(TS-NC)/(PC-NC)] * 100. The compounds demonstrating a 30% or higher
inhibition of TNT-a production at a  dose of 10 mg/kg were considered
active. Writhing test for analgetic activity In this test, pain is induced
with an injection of an irritant, usually acetic acid, into the  peritoneal
cavity of mice. The animals respond by the characteristic writhings, which
gave the name of the test. (Collier H. 0. S. et al., Pharrnac. Chernother.,
1968, 32:295- 310; Fukawa K. et al., J. Pharrnacol. Meth., 1980, 4:251-259;
Schweizer A. et al,  Agents Actions, 1958, 23:29-31). This test is suitable
for the determination of analgetic  activity of compounds. Process: male
BALBIc mice (Charles River, Italy) at an age of  



8 to 12 weeks were used. To a control group methyl cellulose was
administered p.o.  30 minutes prior to i.p. administration of acetic acid
in a concentration of 0.6%,  .whereas to the tests soup's a standard
(acetyl salicylic acid) or test substances in 17 DEC 2004 WO 01/57890
PCT/HRO1/00027 14 methylcellulose were administered p.o. 30 minutes prior
to i.p. administration of 0.6%  acetic acid (volume 0.1 ail/10 g). Mice
were individually placed under glass funnels  and the number of writhings
of each animal was recorded during a period of 20  minutes. The percentage
inhibition of writhings was calculated according to the  equation: %
inhibition = (mean value of number of writhings in the control group -
number of writhings in the test group)/number of writhings in the control
group* 100. The compounds demonstrating the same or better analgetic
activity than acetyl  salicylic acid were considered active. In vivo model
of LPS-induced shock in mice Male BALB/c mice at an age of 8 to 12 weeks
(Charles River, Italy) were used. LPS  isolated from Serratie nmarcessans
(Sigma, L-6136) was diluted in sterile saline. The  first LPS injection was
administered intradermally in a dose of 4.ig/mouse. 18 to 24  hours later
LPS was administered i.v. in a dose of 200 g/mouse. To a control group  two
LPS injections were administered in the above described manner. The test
groups  were administered the substances p.o. half an hour prior to each
LPS administration.  The survival after 24 hours was observed. The
compounds resulting in a 40% or better survival at a dose of 30 mg/kg were
considered active. The compounds of Examples 1, 5, 19 and 21 demonstrate
activity in at least two  investigated tests. These results, however, only
illustrate the biological activity of the  compounds and do not limit the
present invention in any way. 



17 DEC 2UD4 WO 01/57890 15 PCT/HRO1/00027 Preparation processes with
Examples The present invention is illustrated but in no way limited by the
following Examples.  Example A Preparation of alcohol To a suspension of
LiAlH4 in dry ether (10 imnole/15 ml of dry ether) an ether  solution of an
ester (2 minole/15 ml dry ether) was added dropwise. The reaction  mixture
was stirred at room temperature for 4 hours. Subsequently, when all ester
was  consumed in the reaction (the course of the reaction was followed by
thin layer  chromatography), the excess of LiAIH4 was decomposed by the
addition of diethyl  ether and water. The obtained white precipitate was
filtered off and, after drying over  anhydrous Na2SO4, the filtrate was
evaporated under the reduced pressure. The crude  product was purified by
column chromatography. According to the process of Example A and starting
from corresponding esters,  dibenzoazulene alcohols represented by the
formula 1, wherein R1, R5, R6, R7, Rs and  R9 = H, and R,, R3, R4 and X
have the meanings as illustrated in Table 1, were  prepared. Table i 17 DEC
2004 wo x1187890 16 PCrrxRal/00u27 Comp.XRzR3R4m_p. ( C)'H NMR ( m, CDCI,
I0HHH120-1222.13 (s, 1H); 4.85 (s, 2H); 7.12-7.43(m, 9H) 20HHCl131-1331.88
(s,1H); 4.94 (s, 2H); 7.1-7.6 (m,8H) 



30ClHH157-1581.72 1H); 4.91 (s, 2H); 7.2-7.5 (m,83-)) 40FHH117-1231.74 (s,
3H); 4.91 (s,2H); 7.0-7.46 (m, SH) 5SHHH-2.14 (s, 11-);4.88 (s, 211);
7.2-7.6 (m,9H) -6SFHH124-1281.79 (s, 1H); 4.93 (s, 2H); 6.9-7.6 (m,51-J)
7SC1HH1221.96 (s, 114); 4.92 (s, 2H); 7.2-7.6 (m,BH) 8SBrHH-1.77 (s, 1H);
5.01 (s, 211); 7.3-7.7 (:n, 81-1) 9SHCF3H-3.3 (s, 1H); 4.95 (s, 2H);
7.32-7.57 (in, 4H); 7.59 S 1 H; 7.62-7.66 (m 2 7.9 (s, 113 10SHClH-1.75 (s,
1H); 4.92 (s, 2H); 7.23-7.66 (m, 81-1) 11SHBrH1.67 (s, 1H); 4.93 (s, 214);
7.23-7,81 (m, 81-1) 1.8 (5, 3H); 2.29 (s, 3H); 2.61 (s, 3H); 4.91 (s,
1.2SCH3H! CH3-7.1 (s, 1H); 7.18 (s,1H); 7.22 (s,11-1); 7.27-7.71 m, 4 N
1.72 (s, I H); 4.94 (s, 2H); 7.24 (s, Ili); 7.29-7.54 l3SClC)T(-ri, 3H);
7.58 (s, 1H); 7.60-7.65 (m, 1H)-1 7.74 s. ]H 14SFI--1 H); 4.96 (s, 2H);
6.96-7.96 (rn, 7H) 2.07 The compounds decribed in Examples 1-5 were
prepared from alcohol 1 and the  corresponding chloroalk-yidialkyaanine
hydrochloride according to the process  described in Example 1. Example I
Dimethyl-[3-(8-oxa-1-thin-dibenzo [eh)azulene-2-ylmetboxy)-propyl]--2Mille
hydrochloride To a solution of 3-dinethylaaninopropylchloride hydrochloride
(2.2 g, 0.014 hole) in  50% sodium hydroxide (5 ml),
benzyltriethylammoniunl chloride (0.1 g, 0.44 rmnole)  and a toluene
solution of alcohol 1 (0.28 g, 0.001 mole) were added. The reaction
mixture was heated under vigorous stirring and eflux for 4 hours. Then it
was cooled  



to room temperature, diluted with water and extracted with dichloromethane.
After  purification by column chromatography an oily product (0.25 g) was
isolated. By the  addition of concentrated hydrochloric acid into the cold
ethanol solution of amine, a  crystalline product, m.p. 162-165C, was
obtained. l 7 DEC 2004  Wo 01 /S 7890 PCT/f RO l /00027 17 C, H, N, S
analysis: C 65.45 (talc. 65.74); H 6.12 (calc. 6.02); N 3.89 (talc. 3.48);
S  8.52 (talc. 7.98) 1H NMR (ppm, CDC13): 2.1$ (m, 2H); 2.79 (d, 6H); 3.15
(m, 2I-i); 3.68 (t, 2H); 4.71  (s, 21-1); 7.15-7.58 (m, 9H), 12.29 (s, 1H).
Example 2 Dimethyl-[2-(8-oxa-l-thia-di.ben o[e,li]azulene-2--y1methox
)-.ethyl]-amine  hydrochloride By the reaction of alcohol 1 (0.45 g, 0.0015
mole) and 2-dirnethylaminoethylchloride  hydrochloride (3.05 g, 0.021
mole), an oily product (0.3 g) was obtained, which was  converted into the
hydrochloride, m.p. 203C. C, H, N analysis: C 64.85 (talc. 65.02); H 5.80
(calc. 5.72); N 3.48 (calc. 3.61). 1H NMR (ppm, CDC13): 2.89 (s, 6H); 3.27
(m, 2H); 4.07 (in, 2H); 4.78 (s, 2H); 7.16 7.471 (m, 9H); 12.5 (s, I H).
Example 3 4-[2-(S-oxa-l-thin-dib enzo [e,h}azulene-2-ylm ethoxy)-ethyl)-na
orpb oline  hydrochloride By the reaction of alcohol 1 (0.45 g, 0.0015
mole) and 4-(2-chloroethyl)-morpholine  hydrochloride (3.9 g, 0.021 mole),
an oily product (0.34 g) was obtained, which was  converted into the
hydrochloride, m.p. 164C. C. H, N analysis: C 63.57 (talc. 64.25); H 5.76
(calc. 5.6); N 3.79 (calc. 3.26). 1H NMI (ppm, CDCl3): 2.99 (bs, 2H); 3.23
(m, 2H); 3.55 (d, 2H); 3.94 (d, 2H);,4.14  



(m, 2H); 4.27 (m, 2H); 4.75 (s, 21-1); 7.14-7.44 (rn, 9I-f); 13.16 (s, 1H).
Example 4 17 DEC 2004 WO 0 1/8 7890 18 PCTIHRUi/O0027
1-[2-(8-oxa-ll-thia-dibenzo [e,hjazule>3e-2-ylmetboxy)-ethyl)-piperidine
hydrochloride By the reaction of alcohol 1 (0.45 g, 0.0015 mole) and
1-(2-chloroethyl)-piperidune  mnonohydrochloride (3.86 g, 0.O21mole), an
oily product (0.45 g) was obtained, which  was converted into the
hydrochloride, m.p. 179C. C, H, N analysis: C 67.53 (talc. 67.3$); H 6.30
(talc. 6.12); N 3.61 (calc. 3.27). mH NMR (ppm, CDC13): 1.83 (m, 414); 2.25
(m, 2H); 2.74 (m, 2H); 3.18 (rpm, 2H); 3.6  (in, 2H); 4.10 (m, 2H); 4.73
(s, 2H); 1.131-7.5 (m, 9H); -12-15 (s, 1H). Example 5
1-['?-(8-oxa-l-this-dibenzo[e,lr] azul~ene-2-ylmeth
axy)-ethyl]-pvr-rolidiae  hydrochloride By the reaction of alcohol 1 (0.45
g, 0.0015 mole) and 1-(2-chloroethyl)-pyrrolidine  hydrochloride (3.6 g,
0.021 mole), ap. oily product (0.41 g) was obtained, which was  converted
into the hydrochloride, mn.p. 203-205C. C, H, N analysis: C 67.12 (talc.
67.35); H 6.03 (talc. 5.84); N 3.91 (talc. 3.30). mH NN R (ppm, CDCI3):
2.02 (mn, 214); 2.18 (m, 2H); 2.91 (m, 2H); 3.27 (m, 2H); 3.81  (m, 2H);
4.05 (m, 2H); 4.75 (s, 2H); 7.12-7.5 (m, 9H); 12.7 (s, 1H). The compounds
described in Examples 6-10 were prepared from alcohol 2 and the
corresponding chloroallyldialirylalrxine hydrochloride according to the
process  described in Example 6. Example 6 [3-(9-chloro-8-oxa-4
-thia-dibeuzo (.,Ir]azule>a e-2-ylnaeth oxy)-propyl]-di.metbyl- 



amine 17 DEC 2004  IWO 01/87890 PCTIHR01100027 19 To a solution of
3-dhnethylaminopropyl.chloride hydrochloride (2.37 g, 0.015 mole) in  50%
sodium hydroxide (5 nil), beazyltriethylamrnonium chloride (0.25 g) and a
toluene solution of alcohol 2 (0.2 g, 0.64 rnrnole) were added. The
reaction mixture  was heated under vigorous stirring and reflux for 3
hours. Then it was cooled to room  temperatu e, diluted with water and
extracted with dichloromethane. After purification  by column
chromatography an oily product (0.11 g) was isolated. 1H NMR (ppm, CDCI3):
1.93 (m, 2H~; 2.39 (s, 6H); 2.59 (1n, 2H); 3.64 (m, 2H); 4.72  (s, 2H);
7.05-7.56 (1n, 8H). Exams  [2-(9-chloro-S-oxa-l-thin-dibenzo[e;
h]azuleue-2-ylnietho_ry)-ethyl1-diniethyl- aiuine By the reaction of
alcohol 2 (0.2 g, 0.64 ininole) and 2-diinethylaminoethvichloride
hydrochloride (2.6 g, 0.015 mole), an! oily product (0.15 g) was obtained.
1H N IR (ppm, CDCl3): 2.42 (s, 6H ; 2.72 (in, 21-1); 3.74 (m, 2H); 4.76 (s,
7.08- 7.55 (in, 8M. Example 8
4-[2-(9-chloro-8-oxa-i-thia-dibenzgle,hlazulene-2-y1n.lethox
,)-etbyll-n-torpboline By the reaction of alcohol 2 (0.2 g, 0.64 mniele)
and 4-(2-chloroethyl) -rnorpholine  hydrochloride (2.8 g, 0.015 mole), an
oily product (0.19 g) was obtained. 1H NMI (ppra, CDC13): 2.51 (m, 4H);
3.71 (m, 8H); 4.75 (s, 2H); 7.08-7.56 (m, 8H). Exam.nle 9
1-12-(9--chloro-8-oxa-1 -thia-dibenzo
[e,h]aznlene-2-y'lniethoxy)-ethyl]-piperidiine 17 DEC 2004 WO 01/37890 



20 PCTIHRO 1/00027 By the reaction of alcohol 2 (0.2 g, 0.64 rninole) and
1-(2-chloroethyl)-piperidine  monohydrochloride (2.76 g, 0.015 mole), an
oily product (0.13 g) was obtained. Example 10 1-(2-(9 -chlo
ro-8-oxa-l.-Chia-dib enzole, h] acre ;en e-2-yl metboxy)-ethyl]-pyrrolid in
e By the reaction of alcohol 2 (0.2 g, 0.64 mrnole) and
1-(2-chloroethyl)-pyrrolidine  hydrochloride (2.55 g, 0.0 15 mole), an oily
product (0.15 g) was obtained. IH Nl,,IR (pprn, CDC13): 2.02 (m, 2H); 2.2
(m, 2H); 2.94 (m, 21-1); 3.32 (m, 211); 3.87 (m, 21; 4.11 (m, 2H); 4.79 (s,
2H); 7.07-7.56 (m. 8H). The compounds described in Examples 11-15 were
prepared from alcohol 3 and the  corresponding chloroalkyldiallylam'irle
hydrochloride according to the process  described in Example 11. Example I1
[3
(ll-chloro-8-oxa-l-thia-dibeuzo[e,h]azulene-?-yhnethox)-propyl]-dimethyl-
amine To a solution of 3-di:nethylaminopropy Ichloride hydrochloride (2.2
g, 0.014 mole) in  50% sodium hydroxide (5 ml), ber1zyltriethylarnmoniuin
chloride (0.25 g) and a  toluene solution of alcohol 3 (0.19 g, 0.6 mmole)
were added. The reaction mixture  was heated under vigorous stirring and
reflux for 5 hours. Then it was cooled to room  temperature, diluted with
water and extracted with dichioromethane. After purification  by column
chromatography an oily product (0.18 e) was isolated. IH NIA (ppm, CDC13):
2.05-2.14 (m, 2H); 2.63 (s, 6H); 2.91 (t, 21-1); 3.71 (t, 2H);  4.74 (s,
2H); 7.2-7.5 (m, 81). Example 12 17 DEC 2004 WO 01l87S9O 21 



PCT; F1RO1 /00027 [2-(11-chloro-8-oxa-l-thin-di benzo[e, la] azulene-?-ylnl
etboxy)-ethyl]-dim ethyl- amine By the reaction of alcohol 3 (0.19 g, 0.6
riunole) and 2-dirnethy I aminoethy I chloride  hydrochloride (2.01 g,
0.014 mole), an oily product (0.2 g) was obtained. 1H NMR (ppm, CDC13):
2.46 (s, 61-1); 2.80 (t, 2H); 3.78 (t, 2H); 4.76 (s, 2H); 7.19-7.5  (m,
8H). Example 13 4-[2-(11-chloro-S-oxa-l-thin-dibeuzo[e,h]
azuleae-2-ylrnethoxy)-ethyl]-morpboline By the reaction of alcohol 3 (0.19
g, 0.6 n-nnoe) and 4-(2-clhloroethyI)-inorpholine  hydrochloride (2.8 g,
0.015 mole), aka oily product (0.3 g) was obtained. 1H NIVIR (ppln, CDC13):
2.61-2.84 m, 6H); 3.82 (rn, 6H); 4.77 (s, 2H); 7.2-7,48 (rn,  SH). Example
14
1-[2-(11-chloro-S-oxa-1-thin-dibento[ehlazulene-2-il,imethoxy)-ethyl]-pip
eridine By the reaction of alcohol 3 (0.19 g, 0.6 mmole) and
1-(2-chloroethyl)-piperidine  monohydrochloride (2.76 g, 0.015 mole), an
oily product (0.21 g) was obtained. 1H NMIR (ppm, CDC13): 1.43 (n, 2H);
1.85 (m, 2H); 2.25 (m, 2H); 2.75 (m, 2H); 3.14 (n, 2H); 3.65 (m, 2H);
4.01-4.15 (m, 2H); 4.84 (s, 2H); 7.15-7.65 (m, 8H). Example 15 q/
1-[2-(11-eliloro-g-o}a_~_t ;A_(Siberzo[e,hlaz~ulene-2_yl-thou;')-ethyI
-i)yrr olidine WO 01/87890 T1) 17 DEC 2004  PCTI13PO1/00027 By the reaction
of alcohol 3 (0.19 g, 0.6 mmole) and i-(2-chloroethyl)-pyrrolidine
hydrochloride (2.55 g, 0.015 mole), an oily product (0.25 g) wvas obtained.
IH NUI=R (ppm, CDCI;): 1.8-2.2 (m, 8H); 2.9-3.25 (m, 2H); 3.98 (in, 2H);
4.8 (s, 2H);  



7.19-7.45 (m, 8H). The compounds described in Examples 16-20 were prepared
from alcohol 4 and the  corresponding chloroal y1diall:ylam.[ne
hydrochloride according to the process  described in Example 16. Example 16
(3-(11-fluore-8-oxa-1-flita-dihenzo[ ,h1azulene-2-ylnxethoxy)-propy~]-
dimethylanaine hydrochloride To a solution of
3-diinethylaminopropylchloride hydrochloride (2.2 g, 0.014 hole) in  50%
sodium hydroxide (5 rail), berl.zyltriethylarrunonium chloride (0.15 g) and
a  toluene solution of alcohol 4 (0.2 g, 0.63 minole) were added.. The
reaction mixture  was heated under vigorous stirring ano ref ux for 4
hours. Then it was cooled to room  temperature, diluted with water and
e>tracted with dichloromethane. After purification  by column
chromatography an oily pr~duct (0.14 g) was isolated. Example 17
12-(11-fluoro--8-oxa-1-Chia-dibenzo[
Ph]azulene--2-yhnethox-y)-ethyl)-dimethyl- amine hydrochloride By the
reaction of alcohol 4 (0.2 g, 0.63 mmole) and. 2-dimethylaminoethylchloride
hydrochloride (2.01 g, 0.014 mole), an oily product (0.24 g) was obtained,
which was  converted into the hydrochloride; m.p. i 78-179C. C. H, N, S
analysis: C 61.53 (calc. 62.14); H 5.19 (calc. 5.21); N 3.72 (calc. 3.45);
S  8.15 (calc. 7.90). 17 DEC 2004 WO Oz/s7890 23 PC.IURU1/00027 1H NMR
(pprn, CDC13): 2.91 (d, 6H); 3.2S (in, 2H); 4.10 (m, 2H); 4.79 (s, 2H);
6.97- 7.5 (in, 8H); 12.75 (s, 1H). Example IS 



4-.[2-(11-fluoro-S-oxa-1-thin-dibenzp
[e,1i)azulease-2-ylmetho.:y)-ethyl]-morpholine  hydrochloride By the
reaction of alcohol 4 (0.2 g, 0.63 n-unole) and
4-(2-chloroethyl)-moipholine  hydrochloride (2.6 g, 0.014 mole), are oily
product (0.25 g) was obtained, which was  converted into the hydrochloride,
m.p,. 207-208C. C, H, N, S analysis: C 61,28 (calc. 61.67); H 5.33 (calc_
5.18); N 3.36 (talc. 3.13); S  7.44 (calc. 7.16). 'H NMR (ppm, CDC13): 3.05
(m, 2H); 3.25 (rn, 2H); 3.57 (d, 2H); 3.97 (d, 2H); 4.19  (m, 2H); 4.35
(in, 2H); 4.79 (s, 2H); 7.0-7.47 (m, SM. Example 19
1-[2-(11-fluoro-S-oxa-l-thin-dibenzo[e,h]azulene-2.-ylmetboxy)-ethyl]-piper
idine  hydrochloride By the reaction of alcohol 4 (0.2 g, 0.63 rn3nole) and
1-(2-chloroethyl)-piperidine  monohydrochloride (2.6 g0.014 mole), an oily
product (0.2 g) was obtained, which  was converted into the hydrochloride,
m.p. 122-124C. 1H NMR (ppm, CDC13): 1.95 (m, 4H); 2.17 (m, 2H); 2.27 (m,
2H); 2.75 (m, 2H); 3.12  (m, 2H); 3.65 (d, 2H); 4.78 (s, 2H); 6.98-7,68 (m,
8H); 12.2 (s, 1H). Example 20 1- [2-(11-flu oro-8-oxa-1-thia-dibenzo [e,h_]
azulene-2-ylmetboxy)-ethyl] -pyrrolidiue  hydrochloride 17 DEC 2004 WO 11l
/R 7890 PCTfHRGJ /00017 24 By the reaction of alcohol 4 (0.2 g, 0.63 mnole)
and 1-(2-chloroethyl)-pyrrolidine  hydrochloride (2.4 g, 0.014 mole), an
oily product (0.27 g) was obtained, which was  converted into the
hydrochloride, rn.p. 210C. C, H, N, S analysis: C 63.02 (calc. 63.95); H
5.42 (calc. 5.37); N 3.48 (caic 3.24); S  7.62 (caic. 7.42). 



1H NMR (ppm, CDC13): 2.09 (in, 2H; 2.17 (m., 2H); 2.94 (m, 2H); 3.31 (m,
2H); 3.85  (m, 2H); 4.10 (in, 2H); 4.79 (s, 2H); 6.97-7.48 (m, 8H); 12.3
(s, IH). The compounds described in Examples 21-25 were prepared from
alcohol 5 and the  corresponding chloroalkyldialkyiar:.ine hydrochloride
according to the process  described in Example 21. Example 21
[3-(I,S-dithia-dibenzo(e,h]azulene-2-yimetboxy)-propyl)-dimetbylamine
hydrochloride To a solution of 3-dirnethylanrinopropylchloride
hydrochloride (2.2 g, 0.012 mole) in  50% sodium hydroxide (5 ml),
bernzyltriethylarnmonium chloride (0.15 g, 0.65 m one)  and a toluene
solution of alcohol 5 (0.33 g, 0.0011 mole) were added. The reaction
mixture was heated under vigorous stirring and reflex for 5 hours. Then it
was cooled  to room temperature, diluted with water and extracted with
dichloromethane. After  purification by column chromatography an oily
product (0.32 g) was isolated. By the  addition of concentrated
hydrochloric acid into the cold ethanol solution of amine, a  crystalline
product was obtained. C, H, I , S analysis: C 62.74 (canc. 63.21); H 5.83
(caic. 5.79); N 3.63 (caic. 3.35); S  15.51 (caic. 15.34). 1H MAR (ppm,
CDC13): 2.20 (m, 2H); 2,80 (d, 6H); 3.17 (m, 2H); 3.72 (m, 2H); 4.73  (s,
2H); 7.11-7.63 (m, 9H); 12.27 (s, 1H). 17 DEC 2004 `O 41'87890 25 PCT/U RO
1/000-77 Example 22 [2-( ,8-dithia-dibelaza[e,lz]azuleue-2-ylmetho
3)-ethyl]--dalaaettaylamilae  hydrochloride By the reaction of alcohol 5
(0.25 g, 0.84 minole) and 2-dimethylaniinoethylchloride  



hydrochloride (2.7 g, 0.019 mole), an oily product (022 g) was obtained,
which was  converted into the hydrochloride, ln.p. 151C . 'H NN (ppm,
CDC13): 2.90 (m, 61); 3.28 (m, 2H); 4.12 (rn, 2H); 4.80 (s, 2H); 7.23- 7.66
(m, 9H); 12.7 (s, 1H). Example 23
-ditlilia-dibeuzo[e,h]azulene-2-ylmetboxy)_ethyl1-nit)) pliotife
hydrochloride By the reaction of alcohol 5 (0.25 g, 0.84 mrnole) and
4-(2-cliloroetlhyl)-morpholi-ne  hydrochloride (3.47 g, 0.019 mole), an
oily product (0.3 g) was obtained, which was  converted into the
hydrochloride, m.p. 178-183C. C, H, N, S analysis: C 59,76 (talc. 6193); H
5.30 (talc. 5.42); N 3.35 (ca1c. 3.14); S  13.89 (talc. 14.38). 3H NMR (ppm
CDC13): 3.05 (rn, 21-1); 3.25 (in, 2H); 3.55 (n3., 2H); 4.0 (m, 2H); 4.15-
4.38 (m, 4H); 4.7 (s, 2H); 7.22-7.65 (m, 9H); 13.25 (s, 1H). Example 24
1-[2-(1,S-dithia-dibenzo[e,lzjazui.ene-2-ylmetho v)-ethyl}-piperidine  bydr
och loi ide By the reaction of alcohol 5 (0.25 g, 0.84 rnnlole) and
1-(2-chloroethyl)-piperidine  monohydrochloride (3.3 g, 0.018 mole), an
oily product (0.17 g) was obtained, which  was converted into the
hydrochloride, m.p. 173C. 17 DEC 2004 "Al 01/8 78 PCT/H RO 1/O02 7 26 1H
Mva (ppm, CDC13): 1.46 (m., 2H); 1.95 (m, 4H); 2.27 (m, 2H); 2.85 (m)
2I-1); 3.32  (rn, 2H); 3.68 (m, 2H); 4.12 (in; 2H); 7.22-7.35 (m, 9H);
10.97 (s, 1H). Example 25
1-[2-(1,8-dithia-dibenzo[e,hlazu]eae-2-ylrnethoxy)-ethyl] -pyrrolidine
hydrochloride 



By the reaction of alcohol 5 (0.25 g, 0.84 mmole) and
l-(2-chloroethyl)-pyrrolidine  hydrochloride (3.1 g, 0.019 rnole), an oily
product (0.2 g) was obtained, which was  converted into the hydrochloride.
The compounds described in Examples 26-30 were prepared from alcohol 6 and
the  corresponding chloroalkyldialktylarine hydrochloride according to the
process  described in Example 26. Example 26
[3-(1I-fluoro--I,S-dithia-dibeozo[e,h]azalene-2-yh n.et
Oxy)-propyl]-diumethy]- amine hydrochloride To a solution of
3-dimethylaminopropylchloride hydrochloride (1.8 g, 0.011 mole) in  50%
sodium hydroxide (5 mi), benzyltrietbylanimonium chloride (0.15 g) and a
toluene solution of alcohol 6 (0.25 g, 0.8 mmole) were added. The reaction
mixture  was heated under vigorous stirring and reflux for 5 hours. Then it
was cooled to room  temperature, diluted with water and extracted with
dichlorotnethane. After purification  by column chromatography an oily
product (0.18 g) was isolated. By the addition of  concentrated
hydrochloric acid into the cold ethanol solution of amine, a c ystalli~te
product was obtained, m.p. 209-214C. 'H NTMR (ppm, CDCl3): 2.30 (m, 2H);
2.88 (d, 6H); 3.24 (m, 2H); 3.80 (m, 2H); 4.82  {s, 2H); 7.09 (i, I h')-
7.28-7.71 (m, 7H); 12.5 (s, 1 H). 17 DEC 2004 WO 01/87891 PCB'/IHR01100027
27 Example 27
[2-(11-fluoro-1,8-dithia-dibenzo[e,lz]azulene-2-yiniethoxy)-ethyl]-dimetl2y
l-amine  hydrochloride By the reaction of alcohol 6 (0.21 g, 0.67 mmoie)
and 2-dimethylaminoethylchloride  hydrochloride (1.5 g, 0.01 mole), an oily
product (0.22 g) was obtained, which was  converted into the hydrochloride,
m-p. 151-155C 



'H NTNIR (ppm, CDC13): 2.23 (s, 6H); 3.03 (in, 2H); 4.22 (rn, 2H); 4.87 (s,
2H); 7.06- 7.12 (m, 1H); 7.23-7.73 (m, 7H); 12.5 (s, 1H). Example 2 8
4-[2-(11-flue re-1,8-dithia-dibenzo[e,li.]azuleue-2-yluietbo2cv)-ethyl]-nio
rp Moline  hydrochloride By the reaction of alcohol 6 (0.21 g, 0.67
iranole) and 4-(2-chloroethyl)-morpholine  hydrochloride (1-9 g, 0.01
mole), an oily product (0.15 g) was obtained, which was  converted into the
hydrochloride, m.p. 168-170C. 'H NvLR (ppm, CDC13): 3.05 (m, 4H); 3.65 (m,
2H); 4.05 (m, 2H); 4.28 (m, 4H); 4.87 (s, 2H); 7.09 (m, 114); 7.23-7.74 (m,
7H); 13.25 (s, 1H) Example 29
1-[2-(11-iuoro-1,8-dithia-dibenzo[e,h]azulene--2-ylrnethoxy)-eth.yll-piperi
dine  hydrochloride By the reaction of alcohol 6 (0.21 g, 0.67 inmole) and
1-(2-chloroethyl)-piperidine  monohydrochloride (1.9 g, 0.01 mole), an oily
product (0.2 g) was obtained, which  was converted into the hydrochloride,
m.p. 214-216'C. 17 DEC 1004 WO 0118'890 }'C1/HRO 1/00027 ?8 Example 30
1-(2-(11-nuoro-1,8-dithia-dibenzote,hlazuElene-2-yluietho
y)-ethyl]-pyrrolidine  hydrochloride By the reaction of alcohol 6 (0.21 g,
0.67 nnnnole) and 1-(2-chloroethyl) -pyrrolidine  hydrochloride (1.8 g,
0.01 mole), an oily product (0.17 g) was obtained, which was  converted
into the hydrochloride, in.p. 202-205C 1H N (ppm, CDC13): 2.14 (rn, 2H);
2.24 (in, 2H); 3.01 (m, 2H); 3.85 (m, 2H); 3.93  (m, 2H); 4.21 (m, 2H);
4.88 (s, 2H); 7.09 (m, 1H); 7.24-7.69 (m, 7H); 12.7 (s, 1H). The compounds
described in Examples 31-35 were prepared from alcohol 7 and the  



corresponding chloroalkyldialkylarnine hydrochloride according to the
process  described in Example 31. Example 31
[3-(11-chloro-I,S-dithia-dibeazo[eh]azuleue-2-ylrnetlaoNy)-propyl]-dim
ethyl- amine hydrochloride To a solution of 3-dimethylaminopropylchloride
hydrochloride (1.7 g, 0.011 mole) in  50% sodium hydroxide (5 ml),
benzyltriethylammonium chloride (0.15 g) and a  toluene solution of alcohol
7 (0.25 g, 0.75 irrmole) were added. The reaction mixture  was heated under
vigorous stirring and reflex for 3 hours. Then it was cooled to room
temperature, diluted with water and extracted with diclnloromethane. After
purification  by column chromatography an oily product (0.17 g) ,A as
isolated, which was  converted into the hydrochloride, nn.p. 199-200C. 'H
NMR (ppm, CDC13): 2.31 (m, 2H); 2.89 (d, 6H); 3.25 (m, 2H); 3.80 (m, 2H);
4.8  (s, 2H); 7.26-7.69 (m, 8H); 12.5 (s, 1H). 17 DEC 2004  WO 01/8789f)
PCT/fi RO 1100}27 29 Example 3.2 [2-(11-chloro-1,3-ditbia-diheuzo[e,1
]azulene-2-yImethoxy)-ethyljAiuaetbyl-aniine  bydrochlor-ide By the
reaction of alcohol 7 (0.25 g, 0.75 rrunole) and
2-dinlethylaminoethylchloride  hydrochloride (1.5 g, 0.011 mole), an oily
product (0.2 g) was obtained, which was  converted into the hydrochloride,
m.p. 165-167C. 'H NMR (pprn, CDC13): 2.98 (s, 6H); 3.35 (m, 2H); 4.2 (m,
2H); 4.87 (s, 2H); 7.29- 7.68 (m, 8H); 12.55 (s, 11-). Example 33
4-[2-(11-chloro-1,8-dithia-dibenzo[e,hj,tzulene-2-3riruethoxy)-ethyl]-u-lor
i)holine  hydrochloride 



By the reaction of alcohol 7 (0.2 g, 0.61 mu7ole) and
4-(2-chloroethyl)-morpholine  hydrochloride (1.9 g, 0.01 mole), an oily
product (0.21 g) was obtained, which was  converted into the hydrochloride,
m.p. 190C. 1H NNIR (ppm, CDC13): 3.08 (in, 2H); 3.32 (in, 2H); 3.63 (in,
2H); 4.05 (tom, 2H); 4.25 (m, 41H); 4.87 (s, 2H); 7.29-7,69 (rn, 8H); 13.25
(s, 1H). Example 34 1-[2-(11-chloro-.l,3-dithia-dibenzo
[e,h]azulene-2-ylmethoxy)-ethyl]-piperidine  hydrochloride By the reaction
of alcohol 7 (0.2 g, 0.61 rru-ncle) and 1 {2-chlorcet hyl) piperidine
monohydrochloride (1.9 g, 0.01 mole), an oily product (0.43 g) was
obtained, which  was converted into the hydrochloride, rn.p. 184-185C. 17
DEC 2004 \"O 011$ 7 890 30 PCT/HR0]100027 1H N1R (ppm, CDC13): 1.51 (m,
3K); 2.23 (m, 71; 3.07 (m, 2H); 3.18 (m, 2H); 4.23  (m,2114)-, 7.32-7.74
(rn, 8H); 12.3 (s, 1H). Example 35
1-[2-(1X-ehloro-1,8-dithia-dibenzo[e,h]a.zulene-2-ylwet:hoz-Y;
)-ethyl]-pyrrolidine  hydrochloride By the reaction of alcohol 7 (0.2 g,
0.61 nunols) and 1-(2-chloroethyl)-pyrrolidi.ne  hydrochloride (1.8 g, 0.01
mole), an oily product (0.27 g) was obtained, which was  converted into the
hydrochloride, rn.p. 23SC. 1H NTMR (pprn, CDC13): 2.14 (m, 2H); 2.29 (n,
2H); 3.01 (m, 2H); 3.38 (m, 2H); 3.93  (in, 2H); 4.25 (m, 2H); 4.88 (s,
2H); 7.28-7.69 (m, 8H); 12.7 (s, II r)-The compounds described in Examples
36-40 were prepared from alcohol 8 and the  corresponding
cl-Aoroallcyldialkylainine hydrochloride according to the process
described in Example 36. 



Example 36
[3-(I1-bromo-1,8-dithia-dibenzo[e,h]azulene-2-y'Aimethoi-y)-propyl]-dinneth
vl- amnine hydrochloride To a solution of 3-dimethylaminopropylclrIoride
hydrochloride (1.7 g, 0.011 mole) in  50% sodium hydroxide (5 m1),
benzyltriethyiammonium chloride (0.15 g) and a  toluene solution of alcohol
8 (0.23 g, 0.61 nunole) were added. The reaction mixture  was heated under
vigorous staring and reflex for 3 hours. Then it was cooled to room
temperature, diluted with water and exrtracted with dichloromethane. After
purification  by column chromatography an oily product (0.25 g) was
isolated, which was  converted into the hydrochloride, m.p. 170-176C. 17
DEC 2004 WO 01/87840 jl RCAF RO 1/0002 7 'H NMR (ppm, CD .12): 2.28 (m.,
2U`); 2.88 (d, 6II) 3.25 (m, 2H); 3.79 (m, 2H); 4.81 (s, 2H); 7.28-7.71 (m,
SF.); 12.5 (s, 1 H). Example 37 [2-(11-b romp-1,8-dithia-dibenzo [e,h]
azulene-2-yl niethoxy)-etbyi] -diinethyl-amin e  hydrochloride By the
reaction of alcohol 8 (0.23 g, 0.61 mmole) and
2-dhnethylaminloethylchloride  hydrochloride (1.5 g, 0.01 mole), an oily
product (0.31 g) was obtained, which was  converted into the hydrochloride,
m.p. 147-150C. 'H NMR (ppm, CDC13): 2.22 (s, 6H); 2.97 (m, 2H); 4.22 (m,
2H); 4.86 (s, 2H); 7.28- 7.72 (m, 8H); 12.25 (s, III). Example 38
4-[2-(11-bromo-1,8-dithia-dibenzo
[e,h]aznlene--2-ylmuetboxy)-ethyl]-morpbolifle By the reaction of alcohol S
(0.23 g, 0.61 nimole) and 4-(2-chloroethyl)-xnorpholine  hydrochloride (2.2
g, 0.012 mole), an oily product (0.11 g) was obtained. 



Example 39 1--[2-(11-bronxo-l,8-dithia-dibenzo
[e.h.]azulene-2-ylmtmethoxy)-ethyl]-piperidive By the reaction of alcohol 8
(0.23 g, 0.61 mmole) and 1-(2-chloroethyl)-piperidine  monohydrochloride
(2.2 g, 0.012 mole), an oily product (0.09 g) was obtained. Example 40 i-
[2-(11-bromo-1,8-dithi-t-dibenzo [e,lij azu
1ene-2-ylmethoay)-etlhylj-pyrrolidiue By the reaction of alcohol 8 (0.23 g,
0.61 mmoie) and 1--(2-cl~loroethyl)-pyrrohdine  hydrochloride (2.2 g, 0.012
mole), an oily product (0.17 g) was obtained. WO 01/87890 32 17 DEC 2004
PCT/H RU 1 /0UO? 7 1H NMI, (ppm, CDCI;): 2.02 (m, 41-t- 3.05 (tn, 6H); 3.96
(m, 2H); 4.81 (s, 2H), 723- 7.76 (m, 8H). The compounds described in
Examples 41-45 were prepared from alcohol 9 and the  corresponding
chloroalicyldialkylamine hydrochloride according to the process  described
in Example 41. Example 41
[3-(10-trifluoronnetlryi-l,8-dith.ia-dibenzo[e,]i]azo.lene-2-ylnietboxy)-pr
opyl]- d'inrethyl- a mine To a solution of 3-di mthylaminopropyIchloride
hydrochloride (1.1 g, 0.007 mole) in  50% sodium hydroxide (5 ml),
benzyltriethylanunonium chloride (0.15 g) and a  toluene solution of
alcohol 9 (0.18 g, 0.5 mt.nole) were added- The reaction mixture  was
heated under vigorous stirring and reflux for 3 hours. Then it was cooled
to room  temperature, diluted with water and extracted with
dichloromethane. After purification  by column chromatography an oily
product (0.11 g) was isolated. 1H NMR (ppm, CDCI3): 2.21 (m, 2H); 2.48 (s,
6H}; 2.71 (m, 2H); 3.69 (t, 2H); 4.76  (s, 2H), 7.23-7.89 (m, 8H). 



Example 42
Dimethyl-[2-(10-trifluoromethyl-l,8-dithia-dibenzo[e,h]azulene-2-ylmethoxy)
- ethyl]-arnine hydrochloride By the reaction of alcohol 9 (0.15 g, 0.5
hole) and 2-diiethylamirlocthylchloride  m hydrochloride (I g, 0.007 mole),
an oily product was obtained, which was converted  into the hydrochloride
(0.1 g). WO 01!87890 3 3 17 DEC 2004  PCT/ RO1100027 1H N R (ppm, CDCI3):
2.94 (s, 61-1); 3.32 (m, 2H); 4.18 (rn, 2H); 4.85 (s, 2H); 7.29- 7.70 (m,
7H); 7.93 (s, 1H); 12.85 (s, IH). Example 43
4-[2.-(10-trifluoromethyl-1,8-dithia-dibenzo[e,hIazuIene-2-yIntethoXY)-ethy
11- morpholine By the reaction of alcohol 9 (0.18 g, 0.5 nunole) and
4-(2-chloroethyl)-morpholine  hydrochloride (1.3 g, 0.007 mole), an oily
product (0.20 g) was obtained. 'H NMR (ppm, CDCI3): 2.55 (in, 7H); 3.58
(in, 2H); 3.74 (in, 31-i); 4.79 (s, 2H); 7.24- 7.90 (m, 8H). Example 44
1-[2-(10-trifluoromethyl-1,8-dithia-dibenzo[e,h]az
lene-2-ylmethoxry)-ethyl]- piperidin hydrochloride By the reaction of
alcohol 9 (0.18 g, 0.5 mlrole) and 1-(2-chloroethyl)-piperidine
monohydrochloride (1.3 g, 0.007 mole), an oily product (0.18 g) was
obtained; which  was converted into the hydrochloride. 'H NMR (ppm, CDC13):
1.85 (m, 2H); 2.75-33.1-/ (m. 6H); 3.23 (m, 2H); 3.88 (m, 4H);  4.81 (s,
2H); 7.25-7.90 (m, 8H); 12.3 (s, 11-1). 



Example 45 1-[2-(10-tri#lnorom ethyl-1,8-d ithia-dibenzo [e, Viz] azulen
e-2-ylniethoxy)-ethyl]- pyrroiidine bydrochioriae By the reaction of
alcohol 9 (0.18 g, 0.5 rnmole) and 1-(2-chloroethyl)-pyrrolidilne
hydrochloride (1.2 g, 0.007 mole), an oily product (0.1 g) was obtained,
which was  converted into the hydrochloride. WO 01/8-1890 34 1 7 DEC 2004
PCT/HROI/00927 1F1 N-MR (ppm, CDC13): 2.01 (m, 2I-1}; 2.75 (m, 21-1); 3.10
(m, 4H); 3.99 (m, 2H), 4.17  (m, 2H); 4.83 (s, 2H); 7.26-7.91 (m, 8H); 12.3
(s, 11-1). The compounds described in Examples 46-49 were prepared from
alcohol 10 and the  corresponding chloroalkyldiallcylarnine hydrochloride
according to the process  described in Example 46. Example 46
[3-(10-chloro-1,8-dithia-dibeezo[e,/ilazulene-2-vlnietboxy)-propyl]-dizn
ethyl- ainine To a solution of 3-dimethylaaninopropylehloride hydrochloride
(1.1 g, 0.007 mole) in  50% sodium hydroxide (5 rnl),
benzyltriethylanu-nonium chloride (0.15 g) and a  toluene solution of
alcohol 10 (0.16 g, 0.48 mn7ole) were added. The reaction mixture  was
heated under vigorous stirring and refiux for 3 hours. Then it was cooled
to room  temperature, diluted with water and extracted with
dichloromethane. After purification  by column chromatography an oily
product (0.17 g) was isolated. 'H NMR (ppm, CDC13): 1.91 (m, 2H); 2.36 (s,
6H); 2.56 (m, 2H), 3.69 (t, 2H); 4.74 (s,  2H); 7.2-7.7 (m, 8H). Example 47
[2-(10-cliioro-1,8-dithia-dibenzo
[e,hlazulene-2-ylmethoxy)-ethyll-dimethyl-a mine  



bydrochloride By the reaction of alcohol 10 (0.16 g, 0.48 mmole) and
2-dimethylaminoethylchloride  hydrochloride (0.98 g, 0.0068 mole), an oily
product was obtained, which was  converted into the hydrochloride (0.12 g).
1H NIMR (ppm, CDC13): 2.36 (s, 611); 2.65 (rn, 211); 3.73 (m, 2H); 4.7 8
(s, 2H); 7.2-7.7  (m, 8H); 7.93 (s, IH). WO c1r8789O 35 17 DEC 2004
PCT/41MO 00027 Example 48 1-[2-(10-chloro-1,8-dithia-dibenzo
[e,lijazulene-2-y lnietl3ox3,-)-ethyl]-piperidine  hydrochloride By the
reaction of alcohol 10 (0.16 g, 0.48 irnncle) and
1-(2-chloroethyl)-piperidine  inonohydrochioride (1.25 g, 0.0067 mole), an
oily product (0.11 g) was obtained,  which was converted into the
hydrochloride. 'H NMIR (ppm, CDC13): 1.57 (m, 2H); 2.95-3.87 (m, 10H); 4.78
(s, 2H); 7.2-7.  M. Example 49 1-[2-(10-chloro-1,8-dithia-dibenzo[e,hl
azulene-2_ylmetboay)-ethyl) -pyrrolidine By the reaction of alcohol 10
(0.16 g; 0.48 i-m-no:e) and l-(2-chloroethyl)-pyrroiidine  hydrochloride
(1.15 g, 0.006 7 mole), an oily product (0.14 g) was obtained. 'H NMR (ppm,
CDC13): 1.87 (m, 4H); 2.76 (in, 4H); 2.88 (m, 2H); 3.86 (m, 2H); 4.78  (s,
2H); 7.2-7.65 (m, 8H). The compounds described in Examples 50-54 were
prepared from alcohol 11 and the  corresponding chloroalkyldiallcylarnine
hydrochloride according to the process  described in Example 50. Example 50



[3-(10-brotlso-1,8-dithia-dibenzo[e,ii j azuiene-2-yrm
etboxy)-ppropyll-diinethyl- amine h37cdrochloride To a solution of
3-dimethylalninopropylcliloride hydrochloride (1.1 S g, 0.0074 mole)  in
50% sodium hydroxide (5 ml), benzyltriethy'a monium chloride (0.15 g) and a
W'O 01/87890 36 17 DEC 2094  PCT/13x- /}va77 toluene solution of alcohol 11
(0.2 g, 0.53 imnole) were added. The reaction mixture  was heated under
vigorous stirring and reflux for 3 hours. Then it was cooled to room
temperature, diluted with water and extracted with dichloromethane. After
purification  by column chromatography an oily product (0.17 g) was
isolated, which was  converted into the hydrochloride. 1H NIvIR (ppm,
CDC13): 2.23 (m, 2H); 2.81 (d, 6H); 3.17 (m, 2H); 3.74 (m, 2H), 4.75 (s,
2H); 7.21-7.81 (m, 8H); 12.3 (s, I H). Example 51
[2-(10-bronco-1,S-dithia-dibenzo[e,h
azulene_2-ylmethory)-ethyy1'-diniethyl-afuine  hydrochloride By the
reaction of alcohol 11 (0.2 g, 0.53 i nole) and 2-d
methylaminoethylchloride  hydrochloride (1.18 g, 0.0074 mole), an oily
product was obtained, which was  converted into the hydrochloride (0.12 g).
`H NMR (ppm, CDC13): 2.91 (m, 6H); 3.27 (m, 2H); 4.15 (ni, 2H); 4.80 (s,
2H); 7.23- 7.84 (m, SH); 12.4 (s, 1H). Example 52 1-[2-(10-hrumo-I,S-cl
ithia-dibenzo[e,h]azulene-2-ylmetb oay)-ethyl] -piperi dine  hydrochloride
By the reaction of alcohol 11 (0.2 g, 0.53 nimo e) and
1-(2-chloroethyl)-piperidine  monohydrochloride (1.27 g, 0.0074 mole), an
oily product (0.15 g) was obtained,  



which was converted into the hydzochloride. 'H N (CDC13): 1.3 8 (m, 2H);
1.85 (m, 2H); 2.17-236 (m, 2H); 2.76 (m, 2H), 3.12  (m, 2H); 3.17 (m, 2H);
4.1$ (rn, 2H); 4.78 (s, 2H); 7.25-7.90 (in, 8H); 12.3 (s, 1H)_ 1VVO
01!S-189O 37 17 DEC 2604  PCT/HRO1/0{?027 Example 53
1_[2--(10-br-onno-1,3-di.thia-dibeuzo[e,h}azuleue-
-ylmetho.xy)-ethyl)-pyri-olidife By the reaction of alcohol 1 1 (0.2 g,
0.53 mrnole) and 1-(2-chloroethyl)-pyrrolidine  hydrochloride (1.37 g,
0.0074 mole), an oily product (0.09 g) was obtained. 'H NMR (CDCI3): 1.69
(m, 4H); 2,62 (m, 4H); 2.69 (rn, 2H); 3.81 (m, 2H); 4.78 (s,  2H);
7.22-7.85 (m, 811). Example 54
[2-(10-broiuo-1,8-dithia-dibeiizo[e,1)azuleue-2-vlnzetho:
y)-propyll-dimethyl- amine hydrochloride By the reaction of alcohol 11 (0.2
g, 0.53 nrnole) and 1-dirnethylarnino-2- propylchloride hydrochloride (1.18
g, 0.0074 mole), an oily product (0.12 a) was  obtained, which was
converted into the hydrochloride. 'H NMR (ppm, CDC13): 1.17 (d, 3i-; 2.47
(s, 6H); 3.02 (m, IM; 3.68 (m, 2H); 4.77  (s, 2H); 7.1-7.85 (mu, 8H). The
compounds described in Examples 55-57 were prepared from alcohol 12 and the
corresponding chloroalkyidialkylamine hydrochloride according to the
process  described in Example 55. Example 55 ss[3-(9,11-dim ethyl-1,8-d
ithia-dibenzo[e,h) azulene-2-y1methoxy)-propyl)-dim ethyl- amine h y
droehioride To a solution of 3-dimethylazninopropylchloride hydrochloride
(1.23 g, 0.0077 mole)  



in 50% sodium hydroxide (5 ml), berayltriethylammoniuin chloride (0.15 g)
and a  toluene solution of alcohol 12 (0.18 g, 0.55 mznole) were added. The
reaction mixture 17 DEC 2004 :;'O 0;187S90 PCT/HRO1/110027 38 was heated
under vigorous stirring and reflux for 3 hours. Then it was cooled to room
temperature, diluted with water and extracted with dichloromethane. After
purification  by column chromatography an oily product (0.13 g) was
isolated, which was  converted into the hydrochloride. 'H Nv1R (ppm,
CDC13): 2.22 (m, 2H); 2.29 (s, 3H); 2.61 (s, 3H); 2.81 (s, 6H); 3.17  (m,
2H); 3.74 (m, 2H); 4.75 (s, 2H); 7.11-7.67 (m, 7H); 12.3 (s, 1H) Example 56
[2-(9,11-dimethyl-l,8-dithia-dibenze[e,12] azuleur -2-ylm
ethoxy)-etby1J-limethyl- amine hydrochloride By the reaction of alcohol 12
(0.18 g, 0.55 nir ole:) and 2-dimethylarninoethylchlo,-ide  hydrochloride
(1.12 g, 0.0077 mole), an oily product was obtained, which was  converted
into the hydrochloride (0.09 g). 1H N R (ppm, CDCl3): 2.29 (s, 3H); 2.61
(s, 3H); 2.91 (rn, 6H); 3.28 (m, 2H); 4.13  (m, 2H); 4.80 (s, 2H);
7.12-7.67 (m, 7H); 12.3 (s, I H). Example 57
1-[2-(9,11-dimethyl-l,8-dithia-d ib ezxzo [e, hl azu lene-2-yl m
etboxy)-ethyll- pyrrolidine hydrochloride By the reaction of alcohol 12
(0.18 g, 0.55 rnmole) and 1-(2-chloroethyl)pyrrolidine  hydrochloride (1.32
g, 0.0077 mole), an oily product (0.11 g) was obtained. 1H Nlly (ppm,
CDC13): 2.07 (m, 21-1); 2.24 (m, 2H); 2.69 (rn, 21-1); 2.29 (s, 3H), 2.61
(s, 3H); 2.95 (m, 2H); 3.31 (zu, 2H); 3.55 (rn, 2H); 4.12 (zn, 2H); 4.80
(s, 2H); 7-22- 7.85 7M; 12.5(s,2H). 17 DEC 2004 



WO O3/887SM 39 PCT/HP-,01100027 The compounds described in Examples 58-62
were prepared porn alcohol 13 and the  corresponding
chloroall:yldiallcylamine hydrochloride according to the process  described
in Example 58. Example 58
[3-(10,11-dichloro-1,fi--dithia-dibenzo[e,h]azulene-2-ylmethoxy)-propyl]-di
m ethyl- amine hydrochloride To a solution of 3-dimethylaminopropy1chloride
hydrochloride (1.5 g, 0.0095 mole) in  50% sodium hydroxide (5 ml),
benzyltriethylamrnonium chloride (0.15 g) and a  toluene solution of
alcohol 13 (0.2 g, 0.68 rmnole) were added. The reaction mixture  was
heated under vigorous stirring and reflux for 3 hours. Then it was cooled
to room  temperature, diluted with water and extracted with
dichloroinethane. After purification  by column chromatography an oily
product was isolated, which was converted into the  hydrochloride (0.075
g). 'H NTN R (ppm, CDC13): 2.25 (m, 2H); 2.83-(s, 6T.-.i); 3.19 (m, 2H);
3.75 (m, 2H); 4.76  {s, 2H); 7.22-7.74 (m, 7H); 12.35 (s, 1H). Example 59
oxy)-e#hyl]-dirneth} l-
[2-(10,11--dichloi-o-1,8-dithia-dibenzo[e,lr]azulene-2-ylmetb amine
hydrochloride By the reaction of alcohol 13 (0.2 g, 0.68 nunole) and
2-dimethylaininoethyiclalaride  hydrochloride (1.4 g, 0.0095 mole), an oily
product was obtained, which was  converted into the hydrochloride (0.08 g).
rH NMIR (ppm, CDC13): 2.97 (s, 6H); 3.47 (m, 2H); 4.15 (m, 2H); 4.81 (s,
2H); 7.23- 7.74 (m, 7H); 12.3 (s, IH). Example 60 



17 DEC 2004  WO 01!87S90 PCT NROil00027 40  4-[2-(10,11-diehlo o-1,S-ditl
ia-dibenzo[e,1 ]azuleue-2-ylwethoxy)-ethy!]- mor pbolii a hydrochloride By
the reaction of alcohol 13 (0.2 g, 0.68 minoie) and
4-(2-chloroethyl)-inoipholine  hydrochloride (1.7 g, 0.0095 mole), an oily
product was obtained, which was  converted into the hydrochloride (0.11 g).
1H NMR (ppm, CDC13): 3.02 (m, 2H); 3.27 (m. 2H); 3.60 (in, 2H); 3.99 (m,
2H);  4.16-4.36 (m, 4H); 4.80 (s, 2H); 7.22-7.74 (m, 7H); 12.55 (s, 1H).
Example 61 1-[2-(10,11-dieliloro-1,S-C
ithia-dibenzo[c,h]azuleiie-2-ylniethoxy)-ethyl]- piperidine hydrochloride
By the reaction of alcohol 13 (0.2 g, 0.68 minole) and
1-(2-chloroethyl)-piperidine  monohydrochloride (1.7 g, 0.0095 mole), an
oily product was obtained, which was  converted into the hydrochloride
(0.045 g). 'H NMR (ppm, CDC13): 1.42 (m, 2H); 1.87 (in, 2H); 2.23-2.37 (m,
2H); 2.78 (m, 2H);  3.22 (m, 2H); 3.65 (m, 2H); 4.19 (in, 2H); 4.79 ls,
2H); 7.22-7.74 (m, 7E 12.1 (s,  1H). Example 62
1-[2-(10,11-dichloro-1,8-dithia-dibet zo[e,12]azulene-2-yln etho--,- yl]-
pyrrolidine hydrochloride By the reaction of alcohol 13 (0.2 g, 0.68 mmole)
and 1-(2-chloroethyi)-pyrrolidine  hydrochloride (1.62 g, 0.0095 mole), an
oily product was obtained, which was  converted into the hydrochloride
(0.09 g). 17 DEC 2004 W'V0 01187890 PC'rIHR01/00027 41 



3H NMR (ppm, CDC13): 2.02-2.25 (in, 4H); 2.94 ~' n, 2H); 3.32 (m, 2H); 3.88
(n, 2H); i rryye~ ~'r YN a 01 / o rs\ . 7 7 7 f '7 T 17 ! (c 1 TT\  4. 5 ~,
k S., J, G111, l .4L` ! t , - AAA, l 1-1 The compounds described in
Examples 63-64 were prepared from alcohol 14 and the  corresponding
chloroalkyidialkylamine hydrochloride according to the process  described
in Example 63. Example 63 [3-(9-chloro-11-11uoro-1,8-dithia-d ibenzo [e,lz]
azulene-2-yIrnethoxy)-propyl]- dimethyl-amine hydrochloride To a solution
of 3-dim ethyl aminopropylchloride hydrochloride (1.22 g, 0.0077 mole)  in
50% sodium hydroxide (5 ml), benzyltriethyylammoniUm chloride (0.15 g) and
a  toluene solution of alcohol 14 (0.19 g, 0.55 rnmcle) were added. The
reaction mixture  was heated under vigorous stirring and reflex for 3
hours. Then it was cooled to room  temperature, diluted with water and
extracted with dichloromethane. After purification  by colun-in
chromatography an oily product was isolated, which was converted into the
hydrochloride (0.095 g). 'H NTN R (ppm, CDCJ3): 2.24 (m, 2H); 2.82 (s, 6H);
3.18 (m, 2H); 3.74 (m, 2H); 4.77  (s, 2H); 7.11-7.73 (m, 7H); 12.3 5 (s, 1
H). Example 64 [2-(9-chloro-11-.fluoro-1,8-dithia-dibenzo[e;
lz]azulene-2-)Ilmeth oxy)-ethyl]- dinaetbyl-amine hydrochloride By the
reaction of alcohol 14 (0.19 g, 0.55 mmole) and 2-dim ethyl
aminoethylchloride  hydrochloride (1.12 g, 0.0077 mole), an oily product
was obtained, which was  converted into the hydrochloride (0.07 g). WO
01/87890 42 17 DEC 2004  PCT/HR0 110002 7 



1H NMR (ppm, CDClz): 2.97 (m, 6H); 3.37 (m, 2H), 4.2 (m, 2H); 4.87 (s, 2H);
7.08- --9 r rr" 1' /.. '17Tl !  l7n1; I L.5 lJ, 1.11.1. % Example B
Preparation of aldehydes To a dichlorometbane solution of alcohol (0.002
mole/15 ml) (Table 1) dipyridine  chrome (VI) oxide (pyridyl-dichromate,
PDC, 0.003 mole) was added. The reaction  mixture was stirred at room
temperature within a period of 3 t0I S hours. To the  reaction mixture
diethyl ether (20 ml) was added and the diluted reaction mixture was
purified on a florisil column. The obtained product was additionally
purified on a  silica gel column. According to the process of Example B,
starting from appropriate alcohols (Table 1,  compounds 4 and 3) there were
obtained dibenzoazulene derivatives, wherein RI, R3,  R4, R5, R6, R7, R8
and R9 = H, Rio = CHO and R2, R3, R4 and X have the meanings  shown in
Table 2. Table 2 The following compounds described in Examples 65-68 were
prepared from  aldehydes disclosed in Table 2 and the corresponding
phosphorous-ylides according to  the process described in Example 65.
Example 65 3-(11-fluoro-S-oxa-l-thia-dibenzo[e,h]azrxlen e-2-yl)-acrylic
acid methyl ester 17 DEC 2004 WO 01/87890 PC T (HRO1/00027 43 To a solution
of aldehyde 15 (0.07 g, 0.0024 mole) in toluene (10 ml), glide 1 i 1i C
Aiyl(ilp -myl)p,'s . i j'l;de 



acetate) 0-1 .08 0.0024 mole) was =added, The reaction mixture was stirred
under reflux for 4 hours and then it was cooled to room  temperature,
evaporated to dryness and extracted with ethyl acetate. After purification
by column chromatography a crystalline product (0.03 g) was isolated. 1H
h7MR (ppm, CDCI3): 3.82 (s, 3H); 6.31 (d, 1H, J=15.67 Hz); 7.01-7.07 (m,
2H);  7.12-7.17 (m, 1H); 7.21-7.46 (rn, 4H); 7.48 (s, 111); 7.80 (d, 1H,
J=15.69 Hz). Example 66
3-(11-chloro-S-oxa-l-thia-dibenzo[e,h]azuiene-2-yl)-acrylic acid methyl
ester To a solution of aldehyde 16 (0.15 g, 0.48 mmole) in tetrahydrofuran
(20 ml), _ylide III  (0.24 g, 0.72 mmole) was added. The reaction mixture
was stirred under reflux for 4  hours and then it was cooled to room
temperature, evaporated to dryness and extracted  with ethyl acetate. After
purification by column chromatography a crystalline product  (0.08 g) was
isolated. 1H NMR (ppm, CDC13): 3.82 (s, 3H); 6.30 (d, 1H, J=15.68 Hz);
7.08-7.57 (in, 8H);  7.80 (d, 1H, J=15.68 Hz). Example 67
4-(11-fuoro-S-oxa-l-this-dibenzo[e,h]azulene-2-y1)-but-3-ene-2-one To a
solution of aldehyde 15 (0.14 g, 0.47 ramole) in toluene (10 ml), ylide 17
(acetylmeth),lentriphenylphosphoran) (0.15 g, 0.47 nunole) was added. The
reaction  mixture was stirred under reflux for 4 hours and then it was
cooled to room  temperature, evaporated to dryness and extracted with ethyl
acetate. After purification  by column chromatography a crystalline product
(0.08 g) was isolated. 17 DEC 2004 WO 01/87890 44 PCTIF 324 11600 2 7 1H
NNfR (ppm. CDCI3): 2.35 (s, 3H); 6.60 (d, IH, J=15.85 Hz); 7.02-7.08 (m,
2H); rrti nn -r n i- 771. ~ C) /" (s1 Tll KC !.7 1IJ T=1 S 94  



7.14-/.l I (in. lil); I.22-1.40 `111, 4H), I.52 , IH); (d, IH, 15.86 Hz).
Example 68
4-(11-chloro-S-oxa-l-Chia-dibenzole,h]azulene-2-yl)-but-3-ene-2-one To a
solution of aldehyde 16 (0.15 2, 0.48 numole) in tetrahydrofuran (10 ml),
ylide PV  (0.15 g, 0.47 mmole) was added. The reaction mixture was stirred
under reflux for 4  hours and then it was cooled to room temperature,
evaporated to dryness and extracted  with ethyl acetate. After purification
by column chromatography a crystalline product  (0.08 g) was isolated. 1H
NMR (ppm, CDCI3): 2.39 (s, 3H); 6.61 (d, 1H, J=15.87 Hz); 7.01-7.60 (in,
8H);  7.65 (d, 1H, J=15.86 Hz). Example 69 3-(1 1-f
uoro-S-oxa-l-thin-dibenzo [e,h} azulen e-2-yl)-acrylic acid The hydrolysis
of the ester prepared as described in Example 65 (0.03 g, 0.085  nunole)
was perfonned with 2 M KOH (reflux: 2 to 5 hours) and by acidifying the
reaction mixture with concentrated HCI. The obtained crystalline product
was filtered  off and washed with water (0.02 g). 1H NMR (ppm, CDCI3): 6.3
(d, 1H); 7.02-7.09 (m, 2H); 7.12-7.17 (rn, 1H); 7.22-7.48  (rn, 4H); 7.53
(s, 1H); 7.9 (d, 1H). Example 70 3-(11-flu oro-S-oxa-1-thin-dibenzo
[e,h]azulene-2-yl)-propionic acid To an ethanol solution (10 ml) of the
acid prepared in Example 66, 5% Pd/C (5 mg)  moistened with water (50%) was
added. The reaction mixture was stirred at room 17 DEC 2004 W O 01/87890 45
PCT'HR01/00027 temperature in hydrogen atmosphere at the pressure of 300
kPa. After the filtration of  n e h as  



the evaporation of L ithe sol 1v ent + a product was obtained , }; ick h71
the catalyst and th ~n}+ ++ra purified by column chromatography on a silica
gel column. 1H NMR (CDC13): 2.83 (t, 2H); 3.23 (t, 2H); 6.93-7.45 (m, 7H).
17 DEC 2004 WO 01/87890 46  CLAIMS PCTIHR01/00027 1. Dibenzoazulene
derivatives, their pharmacologically acceptable salts and solvates
represented by formula I I characterized in that X can represent CH2 or a
heteroatom such as 0. S, S( =0), S(=0)2 or NR13, wherein  R13 means
hydrogen, C1-6 alkyl, C1_6 alkylcarbonyl, arylcarbonyl, C1.6 alkylsulfonyl
or  arylsulfonyl and R1, R2, R3, R4, R5, R6, R7, R5, R9 independently from
each other  represent substituents, which can be hydrogen, halogens
(fluorine, chlorine or  bromine); or C1-C7 alkyls, alkenyls, aryls or
heteroaryls; or can represent different  groups: halomethyl, hydroxy, Cy-C7
alkoxy or aryloxy, C1-C7 alkylthio or arylthio, C1- C? alkylsulfonyl,
ciano, amino, mono- and di-C1-C7 substituted amines, derivatives of
carboxylic group (C1-C7 carboxylic acids and their anhydrides, C1-C7
unsubstituted,  mono-, di-substituted amides, C1-C7 alkyl or aryl esters),
C1-C? derivatives of carbonyl  group (C1-C7 alkyl or aryl carbonyls), and
Rl0 can represent substituents such as: C2- C15 alkyls, C2-C15 alkenyls,
C2-C15 alkinyls, aryls or heteroaryls, C1-C15 haloalkyls, C1- C15
hydroxyalkyls, C1-C15 alkyloxy, C1-C15 alkylthio, C3-C15 alkylcarbonyls,
C2-C15  alkylcarboxylic acid, C2-C15 alkylsters, C1-C15 alkylsulfonyls,
C1-C15  alkylarylsulfonyls, arysulfonyls and C1-C15 alkylamines represented
by the general  formula 



WO 01/87890 47 -(CH2)Q-A 17 DEC 2004  PCT/HHR01/00027 wherein  n means
1-15, and one or more methylene groups that can be substituted with an
oxygen or sulfur atom,  and A represents a five- or six-membered, saturated
or unsaturated ring with one, two or  three heteroatoms, or R12  wherein
R11 and R12 independently from each other represent hydrogen, C1-C7 alkyl,
alkenyl, alkinyl, aryl or heteroaryl, or a heterocycle with 1-3
heteroatoms. 2. A compound and salt according to claim 1, characterized in
that X represents -S- or  -0-. 3. A compound and salt according to claim 2,
characterized in that R10 represents  -CH2O(CH2)n-A. 4. A compound and salt
according to claim characterized in that A represents  morpholine-4-yl. 5.
A compound and salt according to claim 3, characterized in that A
represents  piperidine-1-yl. 6. A compound and salt according to claim 3,
characterized in that A represents  pyrrolidine- l-yl. 7. A compound and
salt according to claim 3, characterized in that A represents  R11 11 R12
17 DEC 2004 



wo 0 1/8 7890 48 PCT/HRO1/00027 8. A compound and salt according to claim
7, characterized in that RI, and R12  simultaneously represent -CH3 or
-CH2CH3. 9. A compound and salt according to claim 2, characterized in that
RIO represents  -CH2OH. 10. A compound and salt according to claim 2,
characterized in that RIO represents  -CHO. 11. A compound and salt
according to claim 2, characterized in that RIO represents
-CH=CH(CH2),COORI3, wherein n can be from 0 to 12 and R13 has a meaning as
previously defined. 12. A compound and salt according to claim 2,
characterized in that RIO represents  -(CH2)6COORi3s wherein n can be from
0 to 13 and R13 has a meaning as previously  defined. 13. A compound and
salt according to claim 11. characterized in that n is 0 and RI3 is  -H or
-CH3. 14. A compound and salt according to claims 2-9, characterized in
that R2 is F, Cl, Br  or -CH3. 15. A compound and salt according to claims
2-9, characterized in that R3 is F, Cl, Br,  -CF3 or -CH3. 16. A compound
and salt according to claims 2-9, characterized in that R4 is F, Cl or
-CH3. 17. Process for the preparation of dibenzoazulene derivatives
represented by the  formula (ii), wherein all radicals and symbols have.
the meanings as defined in claim 9, 17 DEC 2004 WO 01/87890 PCT/HROI/00027 



49 characterized in that a hydride reduction of an ester of the formula
(i), wherein all  radicals and symbols have the previously defined
meanings, is performed in suitable  nonpolar solvents (preferably aliphatic
ethers) at a temperature from 0 to 60C within  a period of 1 to 5 hours,
whereupon an isolation and purification of the thus obtained  alcohol
compounds by recry stall ization or column chromatography can be performed.
18. Process for the preparation of dibenzoazulernes represented by the
formula (iii),  wherein all radicals and symbols have the meanings as
defined in claim 10,  characterized in that alcohols of general fonnula I,
wherein all radicals and symbols  have the meanings as defined in claim 9,
are subjected to an oxidation with pyridinyl- dichromate or
pyridinyl-chlorochromate, the reaction in dichloromethane being  performed
at room temperature within a period of I to 2 hours, whereupon an isolation
and purification of the thus obtained aldehyde compounds can be performed
by  column chromatography. 19. A process for the preparation of a compound
of the general formula X, wherein all  radicals and symbols have the
meanings as defined in claim 3, characterized in that an  alcohol of the
formula (ii), wherein all radicals and symbols have meanings as defined  in
claim 9, is reacted with a compound of the formula II Cl-(CH2)"-A H wherein
symbols n and A have meanings as previously defined, the reaction being
performed at a temperature from 20 to 100C within a period of 1 to 24 hours
under  the conditions of phase-transfer catalysis in a two-phase alkaline
medium (preferably  50% NaOH-toluene) and in the presence of a
phase-transfer catalyst (preferably  benzyl-triethyl-ammonium-chloride,
benzyl-triethyl-ammonium-bromide, cetyl- trimethyl-bromide), and after the
treatment of the reaction mixture the obtained  product is isolated by
recrystallization or chromatography on a silica gel column. 17 DEC 2004 MIO
01/87890 



50 PCTIHRO1l00U27 20. A process for the preparation of a compound of a
formula I, wherein all radicals  and symbols have the meanings as defined
in claim 11, characterized in that an  aldehyde of a general formula (iii),
wherein all radicals and symbols have the  meanings as defined in claim 10,
is reacted with a triphenylphosphorous reagent of the  formula III
Ph3P}CH"(CH)2)R000CH3 III the reaction being performed in a suitable dry
solvent at reflux temperature of the  solvent within a period of 1 to 24
hours, and after the treatment of the reaction mixture  the obtained ester
is isolated, purified by recrystallization or chromatography on silica  gel
column and hydrolyzed by refluxing in 20% KOH for a period of 3 hours and
then  the product is isolated by acidifying with HC1 and filtration. 21. A
process for the preparation of a compound of the general formula I, wherein
all  radicals and symbols have the meanings as defined in claim 1,
characterized in that an  aldehyde of the general formula I, wherein all
radicals and symbols have the meanings  as defined in claim 10, is reacted
with a triphenylphosphorous reagent of the formula N Ph3P{CH"(CH)2),000H3
IV the reaction being performed in a suitable dry solvent at reflux
temperature of the  solvent within a period of I to 24 hours, and after the
treatment of the reaction mixture  the obtained methyl ketone is isolated
and purified by recrystallization or  chromatography on a silica gel
column. 22. A process for the preparation of a compound of the general
formula 1, wherein all  radicals and symbols have meanings as defined in
claim 12, characterized in that an  alkene compound defined in claim 11,
wherein all radicals and symbols have the  meanings as defined in claim 11,
is subjected to catalytic hydrogenation in the  presence of a catalyst that
may be paladium on active charcoal, rhodium or platinum  



(IV) oxide in a suitable organic solvent under a hydrogen pressure of 100
kPa to 300 17 DEC 2004 W O 01/87890 PCT/HR01/0002 7 51 kPa within a period
of 2 to 6 hours and then the product is purified by chromatography  on a
silica gel column. 23. Compounds: dimethyl-[3-(8-oxa- l-thia-dibenzo[e,
h]azulene-2-ylmethoxy)-propyl]-amine  hydrochloride,
dimethyl-[2-(8-oxa-l-thia-dibenzo[e, h]azulene-2-yhnethoxy)-ethyl]-amine
hydrochloride, 4-[2-(8-oxa- l -thia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-morpholine  hydrochloride, I -[2-(8-oxa- l
-thia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-piperidine hydrochloride,
1-[2-(8-oxa- I -thia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-pyrrolidine
hydrochloride, [3-(9-chloro-8-oxa-I -this-dibenzo[e, h]
azulene-2-ybnethoxy)-propyl]-dimethy1-amine,  [2-(9-chloro-
8-oxa-l-thia-dibenzo [e, h] azulene-2-ylmethoxy)-ethyl]-dimethyl-amine,
4-[2-(9-chloro-8-oxa-1-thia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-morpholine,  1-[2-(9-chioro-S-oxa- I
-thia-dibenzo[e, h]azulene-2-ylinethoxy)-ethyl] -pip eridine; 1-
[2-(9-chloro-8-oxa- I -thia-dibenzo[e, h] azulene-2-ylmethoxy)-ethyl]
-pyrrolidine,  [3-(11-chloro-8-oxa- I -thia-dibenzo[e, h] azulene-2-yl
nethoxy)-propyl]-dimethyl- amine, [2-(11-chioro-8-oxa- I -thia-dibenzo[e,
h] azulene-2-ylmetho)cy)-ethyl]-dimethyl-amine,
4-[2-(11-chloro-8-oxa-1-thia-dibenzo[e, h]azulene-2-yimethoxy)-ethyl]
-morpholine,  1-[2-(11-chioro-8-oxa- l -Chia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-piperidine,  1-[2-(l 1 -chloro- 8-oxa- I
-thia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-pyrrolidine,  



[3-(11-fluoro-8-oxa-1-thia-dibenzo[e,h]azulene-2-ylmethoxy)-propyl]-dimethy
l-aanine  hydrochloride, [2-(11 -fluoro- 8-oxa- I-Chia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-dim ethyl-amine  hydrochloride,
4-[2-(11-fluoro-8-oxa-l -thia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-morpholine  hydrochloride, 1 7 DEC 2004 WO
01/87890 PC [HROI/00027 52 1-[2-(11-fluoro-8-oxa-1-thia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-piperidine  hydrochloride,
1-[2-(11-fluoro-8-oxa-l -thia-dibenzo[e,
hlazulene-2-ylmethoxy)-ethyl]-pyrrolidine  hydrochloride, [3 -(1,
8-dithia-dibenzo [e, h]azulene-2-ylmethoxy)-propyl]-dinnethyl-amine
hydrochloride, [2-( 1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-dirnethyl-arnine  hydrochloride,
4-[2-(1,8-dithia-dibenzo[e,h]azulene-2-ylmethox),)-ethyl]-morpholine
hydrochloride,
1-[2-(1,8-dithia-dibenzo[e,h]azulene-2-yhnethoxy)-ethyl]-piperidine
hydrochloride,
1-[2-(1,8-dithia-dibenzo[e,h]azu]ene-2-ylinethox3,)-ethyl)-pyrrolidine
hydrochloride,
[3-(11-fluoro-1,8-dithia-dibenzo[e,h]azulene-2-ylmethoxy)-propyl]-dimethyl-
amine  hydrochloride,
[2-(11-fluoro-1,8-dithia-dibenzo[e,h]azulene-2-ylmethoxy)-ethyl]
-dunethyl-amine  hydrochloride, 4-[2-(11-fluoro-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-morpholine  hydrochloride,
1-[2-(11-fluoro-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-piperidine  hydrochloride, 



1-[2-(11-fluoro-1,8-dithia-dibenzo[e,h]azulene-2-ylmethoxy)-ethyl]-pyrrolid
ine  hydrochloride, [3-(1 1-chloro-1,8-dithia-dibenzo[e,h]azulene-2-y
lmethoxy)-propyl]-dimethyl-amine  hydrochloride,
[2-(11-chloro-1,8-dithia-dibenzo [e, h]azulene-2-ylmethoxy)-ethyl]
-dimethyl-amine  hydrochloride, 4-[2-(11-chloro-1,8-dithia-dibenzo[e,
hlazulene-2-vImethoxy)-eth),l]-morpholine  hydrochloride,
1-[2-(11-chloro-1,8-dithia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-piperi
dine  hydrochloride, 1-[2-(11-chloro-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-pyrrolidine  hydrochloride, 17 DEC 2004  WO
01187890 PCTIHRO1/00027 53 [3-(l 1-bromo-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-propyl]-dimethyl-amine  hydrochloride,
[2-(11-bromo-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-dimethyl-amine  hydrochloride,
4-[2-(11-bromo-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-morpholine,
1-[2-(11-bromo-1,8-dithia-dibenzo [e, h] azulene-2 -ylmethoxy) -ethyl] -pip
eridine,  1-[2-(11-bromo-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-pyrrolidine,  [3-(10-trifluoromethyl - 1, 8
-dithia-dib enzo [e, h] azuene-2-ylnethoxy)-propyl]-dimethyl amine,
dimethyl- [2-(10-trifluororethy1-1,8-dithia-dibenzo [e,
h]azulene-2-ylmethoxy)-ethyl]- amine hydrochloride, 4-[2 -(10
-trifluoromethyl- l ,8-dithia-dibenzo[e, h]azulene-2-ylinethoxy)-ethyl) -
morpholine, 



1-[2-(10-trifluoromethyl-
1,8-dithia-dibenzo[e,h]azzulene-2-yhmethoxy)-ethyl) - piperidine
hydrochloride, 1-[2-(10-trifluoromethyl-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]- pyrrolidine hydrochloride, [3-(1 0-chloro-
1,8-dithia-dibenzo[e, h]azulene-2-ylmmethoxy)-propyl]-dimethyl-amine,
[2-(10-chloro-1,8-dithia-dibenzo[e, h]
azulene-2-yLnethoxy)-ethyl]-dimethyl-amine  hydrochloride,
1-[2-(10-chloro-1,8-dithia-dibenzo[e,h]azulene-2-ylmethoxy)-ethyl]-piperidi
ne  hydrochloride, 1-[2-(10-chloro-1, 8-dithia-dibenzo[e, h] azulene-2-y
lmethoxy)-ethyl]-pyrrolidine,  [3-(10-bromo-1, 8-dithia-dibenzo[e, h]
azulene-2-ylmethoxy)-propyl]-dimethyl-amine  hydrochloride,
[2-(10-bromo-1,8-dithia-dibenzo[e,
h]azulene-2-ylmethoxy)-ethyl]-dimethyl-amine  hydrochloride,
1-[2-(10-bromo-1,8-dithia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl)
-piperidine  hydrochloride, 1- [2-(10 -bromo-1, 8 -dithia-dibenzo[e, h] azu
lene-2 -ylmethoxy)-ethyl] -pyrrolidine, 17 DEC 2004 \O o ( /18 7e90 54
PC's/Hro11000,21 7 [2-(10-bronco-l;8-ditl-iia-d)'benzo[e,i~]aziene 2 yl
-ar=e  hydrochloride, [3-(9.11-dimethy
l-1,S-dithia-dibenzo[e,it]aztrlone-2-y11netho)>-~-)-propyl]-diineth)Tl-
amine hydrochloride, [2-(9,1
I-dimnethyl-1,8-ditl:i.a-dibenzo[e,h]a.zulene-2-;7bnetho>~)
)-ethyl]-dunethyl-amine  hydrochloride, 1-[2-(9,11-dimethyl-l;
S-dithia-dibenzo[e h]a~-julene-2 yl3nethoay}-ethy]]-pyizolidine  



hydrochloride,
[3-(10,11-dichloro-I,S-ditl-iia-dibenzo[e,h]azulene:-2-ylrnethoxy)-propy
1]-di nethyl- amine hydrochloride, [2-()0,11-dichloro-];
8-dithia-dibea~zo[e,1z]azulene 2 }l~nethoary) ethy]]-damethy]  amine
hydrochloride, 4-[2-(10.11 -di  /hydrochloride,  1-[2-(10.11 -dichl Oro- I
, S-dithia- dibenzo[e, h] azi! lone-2-X111-setboa-y)-ethyl]-piperi dine
hydrochloride- ]-[2-(10.11-dichloro l;S-dithia diuer~zo[e,~]azulczte-2
yimetho?~?'} e.~;1} p}'~TO]'dilie  hydrochloride. -dithia
dibenzo[e,1~]azulene-2-, L1:ethoa~1) rrop~rl]- [3-(9-chloro-11-fluoro-l.'
dimethy)-amine hydrochloride, [2-(9-ch]oro-I I -fluoro1;8 dit ,ia-dibenzo[e
1a]azulone-2 ~Imethoa}) ethyl]-disnethyl- amine hydrroclloride, 3-(I
I-fluoro-S-oxa-l-thia-dibenzo[eh]azz!lene-2-yl)-acrylic acid methyl ester,
3-(11-ch)oro-S-oxa-l-thin-dibepzo[e,h]azulene-2-)7]) acrylic acid methyl
ester,
4-(11-fluoro-8-oxa-l-thia-dibenzo[e,h]azulene-2-yl)-but-3-one-2-ore; 4-(i
1-chloro-8-oxa 1 this-diberizo[e,la]azulene 2 )T]) b~t-3-e.r~e-2 one;
3-(11-fluoro-S-oxa-I -thia-dibenzo[e,h]azulene-2-y1)-acghc acid, )-(I
1-fluoro-8-oxa-I-thia-dibenzo[e,h]azulene-2-),l)-propionic acid. 24. The
use of compound in according to claim I in the manufacture of a medicament
for therapeutic and/or prophylactic treatment of inflammatory diseases and
conditions  induced by or associated with an excessive production of TNT-
-a and/or IL- ]. 






