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acceptablaﬁﬁ@h§§9 sol vates and prodrug forms, processes for the

preparatio dPdof and their antiinflanunatory effects arffTFRREW®MATarly to
the inhibition of the production of the tunor necrosis factor-a (TNF-a)
and of interleukin-I (IL-1) and to their analgetic action. Prior Art

Hi t herto, 1-thiadi benzoazul enes, which are substituted in position 2 with
met hyl, nethyl ketone, nitro group or a derivative of carboxylic group
(Cagniant P. .and Kirsch G, C. R Hebd. Sceances Acad. Sci., 1976,
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know edge and available literature data, however, neither

1-t hi adi benzoazul ene derivatives of general formula |I nor any possible

nmet hods of their preparation have been decribed so far. It is also not
known either that | - thiadi benzoazul enes possess an anti- inflanunatory
effect. In 1975 TNF-a was defined as an endot oxi ne-i nduced serum fact or

causi ng £ unor rosis invitro and in vivo (Carswell E A et al., Proc.
Nat | . Ajgﬁgg@@il?e’%dg. A. 1975, 72:36666-3670). In addition to antitunor

activit TNF-a has _several .ot her biolqgi.c .activities,. which are inportant
in the HOWedSESEl sméanB%aw#?gﬁ% 18 TRy 8g‘§v‘?‘thvesp8¥h Bhigdibanggaadene, their

condi ti opg kS Fe, n - r
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are ef f @otparetion thdreof armbtheinintinfflanabiagity e ffestf HRT pAtchIRM e TRkiSItthn
arthriti ? (RA) (Elliott M et al., Lancet 1994, 344:1105- "1110) intensified

the inté &% produgtion eletheTiumos neeiesti fastar-ad TPBS &) isnd gloimgenienkin-1 (IL-1)

nL and to their analgetic action.

Prior Art

Hitherto, 1-thiadibenzoazulenes, which are substituted in position 2 with methyl,
methy! ketone, nitro group or a derivative of carboxylic éroup (Cagniant P. and Kirsch
G., C. R. Hebd. Sceances Acad Sci., 1976, 283:638-686) 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 1I-

thiadibenzoazulenes possess an anti-inflammatory effect.

‘w 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-c. 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 anﬁ-'INF—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 autoimmune chronic inflammatory

disease characterized by irreversible pathological changes of the joints. In addition to



medi caments for RA. Rheumatoid arthritis is an autoi rnmune chronic

i nflammat ory di sease characterized by irreversibl e pathol ogi cal cfrgggpqgg&f
the joints. In addition to 17 DEC 2004 WO 01/87890 7 PCT/H RO I /00 7 ,
TNr F- a antg onists are al so applicable to several pathological conditions

and di se¥9e8888n as spondylitis, osteoarthritis, gout aR@T@RIEPOETthritic
conditions, sepsis, septic shock, toxic shock syndrone, atopical
dermatitis, contact dermatitis, psoriasis, gloinerulonephritis, |upus

er hyt hemat osus, scl erodenna, asthma, cachexia, chronic obstructive |ung

di sease, congestive heart failure, insulin resistance, lung fibrosis,
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usual ly includes the application of nonsteroid antiinfl ainrnatory
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avai l able on the market. In addition to RA-
appeared (Georgopoulos S. et al., J. Inflamm. 1996, 46:86-97, Keffer I. et al., EMBO
J. 1991, 10:4025-4031), which was palliated by inhibitors of TNF-o production. The
treatment of such inflammatory and pathologic conditions usually includes the
application of nonsteroid antiinflammatory medicaments, in severe cases, however,
gold salts, D-penicillinamine or methotrexate are administered. Said medicaments act
symptomaticaily and de not stop the pathological process. New approaches in
theraphy of rheumatoid arthsritis 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, Immunex/Wyeth) and mouse and buman 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 irnportant to
inhibit IL-1 secretion since JL-1 represents an important cytokine in cell regulation,
immunoregulation and in the pathophysiological conditions such as inflammation
(Dinarello C. A. et 2l,, Rev, Infect. Disease, 1984, 6:51). Known biological activities of
IL-1 are: activation of T-cells, induction of elevated temperature, stimulation of

prostaglandine or collagenase secretion, chemotaxis of neutrophils and reduction of



t herapy, etanercept and infliximb are al so approved for the treatnent of
Chron's disease (Exp. Opin. Invest Drugs 2000, 9, 103). In RA{E@EF%U I n
addition to the inhibition of TNF-a secretion, it is also inpor 1804

i nhibit Iwobigespetion since IL-1 represents an inportant gytoki %025” cel |
regul ation, inmmunoregulation and in the pathophysi ol ogi cal conditions such
as inflammation (Danarello C. A et al,, Rev. |I,'2feC. Di sease, 1984,

6: 51). Known biological activities of EL-1 are: activation of T-cells,

i nduction of elevated tenperature, stinmulation of prostaglandine or
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the production of IL-1 is inhibited. Due fo the syrergistic action of

TNF- cx ahd Hizhrit. dRhenzoalifitendd:Tan abd tizeddlitainete reswtst miamoistrated an
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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-1 is inhibited. Due to the
synergistic action of TNF-o and II.-1, dibenzoazulenes can be used in the treatment of

conditions and diseases connected with an increased secretion of TNF-o and JL-1.

According to the known and established prior art, 1-thiadibenzoazulene 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-o and IL-1 secretion or an analgetic.

Technical Solution
The present invention relates to compounds represented by the general formula 1, -
thiadibenzoazulene derivatives, to their pharmacologically acceptable salts and

solvates represented by formula I



According to the known and established prior art, 1-th.iadi benzoazul ene
conpounds representing the subject of the present invention, theiE

phar macol ogi cal |y acceptable salts, hydrates, prodrug forns ah®i DEC 2004
pharmaceutical preparations conprising themhave hitherto not been
described@OWBﬁéager, no compound representing the subj ect PeFHRABINY esent

i nventi on has been described either as an anti-inflammtory substance or as
an inhibitor of TNF-a and IL-1 secretigon or an anal getic. Techni cal

Sol ution The present invention relates to conpounds represented by the
general formula 1, 1- thiadi benzoazul ene derivatives, to their

phar macol ogi cal | y acceptable salts and, solvates represented by formula I
17 DEC 2004 WD 01/87890 4 | PCTIHRO 1/'009027 X can represent CH2 or a

het eroatom such as 0, S, S(=0, S(=0)2lor NR13, wherein R13 neaas
hydrogen, Cl-6 alkyl, Cl1_6 aflcyl_car F%rylearbonyl, C -6 al kyl sul f bayl
or arylsulfonyt and Rl, R2, R3; 'R4,\RS,/ R6,rR7, R8, R9 independently from
each Other represent substituent an /be hydropen, hal ogens
(fluorine, chlorine or bronRpe); Q' -C@Qalkyls, al kenyls, aryls or
heteroaryl s; or can represent d ~ “’hal onet hyl , hydroxy, CFC7
al koxy or aryloxy, C-C? alkyl o, d-Cr allwsulfonyl,

ci ano, arnino, nono- and di-gk substi tfated_an-1ines, derivatives of
carboxylic group (d-C7 carboxyli ®&acids gnd t Rei r anhydri des, Cl-C7
unsubstituted, nono-, di-substituted arnides, Cl1-C7 alkyl or aryl esters),
Cl-C7 derivatives of caTbonyl group (ClI-C7 alkyl or aryl carbonyls), and
R] O can represent substituents such as- C2- Cl15 alkyls, C/)-C, 3 al kenyls,
C2-C, 5 alfcreihs, aryis or heteroaryls, Cl-C15 haloal kyls, G- MW

X can represent CH, or a heteroatom such as O, S, S(=0), S(=0); or NR;3, wherein
R;; means hydrogen, Cy.¢ alkyl, C, alkylcarbonyl, arylearbonyl, C,. alkylsulfonyl or
arylsulfonyl and Ry, Ry, Rs, Ry, Rs, Rg, Ry, Ry, Ro independently from each other
represent substituents that can be hydrogen, halogens (flucrine, chlorine or bromine);
or C;-C, alkyls, alkenyls, aryls or heteroaryls; or can represent different groups:
halomethyl, hydroxy, C,-C; alkoxy or aryloxy, C,-C; alkylthio or arylthio, Ci-C,
alkylsulfonyl, c¢iano, amino, mono- and di-C;-C; substituted amines, derivatives of
carboxylic group (C;-Cy carboxylic acids and their anhydrides, C;-C; unsubstituted,
mono-, di-substituted amides, C;-C; alkyl or ary! esters), C,-C; derivatives of carbony!
group (C;-C alkyl or aryl carbonyls), and Ry can represent substituents such as: C,-
Cys alkyls, C,-Cy5 alkenyls, Co-Cys alkinyls, aryls or heteroaryls, Cy-Cys halealkyls, Cy-
Cy;s hydroxyallkyls, C,-C)s alkyloxy, C;-C;5 alkylthio, Cs5-Cys alkylcarbonyls, Cy-Cys
alkylcarboxylic  acid, C,-Cy5 alkylsters, C;-Cys allcylsulfonyls, Ci-Cys
alkylarylsulfonyls, arysulfonyls and C,-C;s alkylamines represented by the general

formula

'(CHZ)n’A

wherein
nmeans 1-15, and

one or more methylene groups can be substituted with an oxygen or sulfur atom, and



Cl15 hydroxyal l gls, Cl-C15 al kyl oxy, C-C15 al kyl thio, CYC15
all"1Tlcaybonyls, C2-C/5 alkylcarboxylic acid, C2-Cl5 al kylsters, Cl-Cl5
all gl sul fonyls, C1-C]5 alkylaryl sul fonyls, arysul fonyls and d - C] P OEC 2004
al kyl ar nigggfseppesented by the general formul a -(CH2), g%groeroghﬂn means

1.- 15, and one or nore nethyl ene groups can be substrtute w th an oxygen
or sulfar atorn, and WO 01/87890 J 17 DEC 2004 PCTI HRO 110002 7 A
represents a five- or six-nenbered, saturated or unsaturated ring with one,
two or three heteroatons, or R 2 wherein R11 and R1l, independently from
each ot her represent hydrogen C3-C7 al kyl, alkenyl, alldnyl, aryl or

het er oal4y Irepresents Refies-owysKenombpred, 3atheited GatEHBIUIARG kg MEHAGI&LTBE ¢ t he
presentthﬁﬁjﬁiron are defined as stated bel ow unl ess otherw se specified.
"Ailcrl CrRalegs Phl ent al kane (hydrocarbon), wherefroma radical is
derived, which can be a straight-chainRra branched-chain or a cyclic

hydr ocarbon or a conbination of strawghﬂfchain and cyclic hydrocarbons and
of branched-chain and cyclic hydrocarb&ﬁs. The preferred straight-chain or
branched-chain al kyls include nethyl, ethyl, propyl, iso-propyl, butyl,

sec- but Yyheagid R; Paﬁd/Rp T pehehiRly edm eye oausyrleplasaw umogymlepé)atawyrand
cycl ohenyl . Al kyl al so represents a straight-chain_ or branched-chai n al kyl

group catieiyhj allginyl,carg] onhétesdaryopr k batesecsds Wathhh-3KsteIoatans.  » Ai kenyl
means a hydrocarbon radical being a straight-chain, a branched-chain or a
cyclic ITH¥ egaidap @fedaig ahbi pabémn imfenﬁbnaa‘nghtieﬁhed resantkied/ delav unless
hydr ocar bons and of

otherwise specified.

“Allcyl” 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 allkyls include
methyl, ethyl, propyl, iso-propyl, butyl, sec-butyl and #-butyl. The preferred
cycloalkyls include cyclopentyl and cyclohekyl. Alkyl also represents a straight-chain

or branched-chain alky! group containing a cycloalkyl portion or being broken by it.

“Alkeny!” means a hvdrocarbon radical being a straight-chain, a branched-chan 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 alkeny! can be a straight-chain, a branched-
chain or a cyclic one, and a portion of alkenyl group can contain double bonds and it
can also be substituted when a substituted alkeny! group is of interest. Alkenyl also
represents a straight-chain or a branched-chain alkenyl group coptalning 4a

cycloalkenyl portion or being broken by it.

“Alkiny]” 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, propiny! and butinyl groups are meant.

“Aryl” means an aromatic ting such as phenyl, substituted phenyl or similar groups as

well as fused rings such as naphty] etc. Aryl contains at least one ring with at least 6



branched-chai n and cyclic hydrocarbons, which has at | east one double
carbon-carbon bond. Particularly ethenyl, propenyl, butenyl and 2004
cycl ohexenyl are neant. As stated above under the definition of 5?@;Pﬂ

al so al kengligag be a straight-chain, a branched- chain og-gpgr¥LldhS one,
and a portion of allcenyl group can contain double bonds and 1t can al so
be substituted when a substituted allcenyl group is of interest. Akkenyl

al so represents a straight-chain or a %r anched- chai n al kenyl group
containing a cycloal kenyl portion or being broken by it. "A kinyl" means a
hydr ocarbqgn radical, which is a straight-chain or a branched-chain one and
cont ai n§2ERON| EHS ShBVaAHLathabeg t@&fratgér { i grbor akon 288 rAlismaiBig §ouble

an ar ontieew oA inecyer Rab AR dib RN 20 AP Ag) Kipneoe

wel | as i e : : i kd Ng
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two ri nghlonmeiang brogendiehy d@xyaCheD, dkpiyp Catth adlkdxgr ovadriybgeyd 4bCeallcylthio
(resonant) bonds between carbon atons (particularly phenyl and naphtyl).
Aryl gr 8upslthéarplisasaldeny!i €13 0y 25LBIF¢WRSed with one or two substituents
such as hal ogens (fluorine, chlorine and brom.ne), hydroxy, Cl-C7 al kyls,
Cl- C7 al‘Hetexgawyl” mioghereymogbcBdialol @y bidycbe avomatiy hyldrogarhbk wostaifingydt,

ci ano or am nocl_gqrxou s. "Heter rél " &gansh a_lnonocyclic or a bi Cécl i f
ar ot i €AY GRS TR DM A ﬁS tOF PeXdtD GROCHAKT BHHIRSEUERIESnENB dhgr N
with ca 3 i e 4 i i .Sl [ i
For mui altREPE et i BEMSICRARRER MBR O o) B\ RGRIRY afspbPEI AR S )
group ahdlogeh aweCFakkydp st h lasveratibyll sucht dyy medsyipetpy lor prieper Ghatgdoaryteans

an aronatic and a partly aromatic group with one or nore heteroatons.
Exanpl e8¢0 t i LreAEC 4 fhPypie AEOMAYS rBPBY Wi deoIa8, MeyS | RfteeataRazol e,

thi azol g, PYEAEPYEs 6! BAZBliSondRE, T OSmiIBYAE RRiARE bEAATL NGiazole,

pyrazole, tetrazole, pyrimidine, pyrazine and triazine.

Another object of the present invention relates to a process for the preparation of
dibenzoazulene derivatives represented by formula I. These compounds can be
prepared from thiophene esters of the general formula I, wherein all radicals and
symbols have the above-defined meanings i.e. where radicals R;, Rs, Rs, Ry, Rs, R,
R+, Ry and Ry have the above-defined meanings and R,; 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 cenverted into other substituents defined as
Rio. 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).



“Anot her object of the present invention relates to a process for the
preparation of diberizoazul ene derivatives represented by for- n|.1I aﬂqc. 2004
These conpounds can be prepared fromthi ophene esters of the gengra

forinul . ein all radicals and synbols have the aqqégﬁ finped
neaningg“%ygﬁﬁ 0ere radicals Rl, R2, R3, R4, RSf R6, R7, gﬁﬂmgg have

t he above-defi ned neani ngs and R10 neaps et hoxycarbonyl (Cagniant P. and
Kirsch G, C R Hebd. Sceances Acad. S&ci., 1976, 283:683-686). By neans
of further reactions these esters are converted into other substituents
defined as R10. These reactions inc the reduction of an ester to the
correspondi ng al cohol or al dehyde, éﬁﬁﬁlation and ot her nucl eophilic
reactions on the ethoxycarbonyl grgJ (Schene 1). 17 DEC 2004 WD 01/ 87890
7 1 Schenme 1 PCT/ 1R01/00027 T@e reducti of the etboxycarbonyl group is
performed by the use of netal hydrideg tdRgobtain an alcohol (R10 =

hydr oxynmet hyl ). The reaction ed /in suitable nonpol ar sol vents
(preferably in aliphatic 8eTre 5 graiure fromoO to 36C wthin a
period of 1 to 5 hours- The iis ' guri fication of the conmpounds can
be perfornmed by recrystallLi, chr omat ography. WO 01/ 87890 8
17 DEC 2004 RCT/fl RO 1/00827 the regactign of an al cohol of the general

fonnula IT A-(CH2)R-A |1
CH,0H

]

formula | wherein Rio rep7ent 4 hydr oRynet ﬁ;yl and of a chloride of the

1 Y

Scheme 1

The reduction of the ethoxycarbonyl group is performed by the use of metal hydrides
to obtain an alcohol (R;p = hydroxymethyl). The reaction is performed in suitable
nonpolar solvents (preferably in aliphatic ethers) at a temperature from 0 to 36°C
within a period of 1 to 5 hours. The isolation and purification of the compounds can be

performed by recrystallization or column chromstography.



wherein the synbols n and A have the above-defined neani ngs, co-am no
~ethers of the general fornmula | are obtained. The stated reactions are
performed at a tenperature from20 to 100 Cwithin a period of MJU%E%”"

hours u r L.he conditions of phase-transfer catalysis i -
Fonabdbas dedplitfin

se
system ly 50% NaOH-t ol uene) and in the presence 7
phase-transfer catalyst (preferably benzyl-triethyl-amoni umchloride,
benzyl -triethyl -ai - moni um bromi de, detyl-trimethyl-bromnide). Subsequently
to the treatnment of the reaction mxture, the obtained products are
I sol ated by recrystallization or chromatography on a silica gel colum. By
t he oxiBhattherreattiom ef eohalcobs! phethgepercatl fommilnal | wWikksie koRrgpresents

hydroxynet hyl w th pyridipyl. dichromate oy pyridinyl chlorochromate, an
al dehy dwdrewyrgether and of pghisds qft&ﬁe&%ﬁﬁl% = CHO i s obtained. The
reaction is perfornmed in dichloronmethane at roomtenperature within a
period of 2 to 5 hours. The obtained aldehyde is purified by passing

t hrough a colum of florisi lCIO%CHJ)L-Wa gel . Theyyeaction of an al dehyde of
the general fornula | wherein Ro’= CHOwith different corresponding
phosphorus-ylides results in the formati on of conmpounds of the general
formula |, wherein R10 has the ahove-def] r%ed meani.ngs and whi ch have an

al kene Whpien beaymBols A anded Jas t Oﬁetdfe RE RFHREYef i ni ng RLO. These
reactions are performed in anhydrous solvents such as tol uene, benzene or

hexane @tantine etledrs @f the peneealafoumelaof areldizoedent within a period of 3 to 5
hours. The obtai ned products are purified by colum chronmatography. By the

hydr ogefigd | LShCRRRRIRES ed at WehBbianRéGr&AM0BINEI A vairthifts peritalibl e
car bon-car tg%dg%%dé, corrpoundseofa the general fornmula | wherein RIO has a

sat ur atefll tehaihousr endertthé nentlitiThesbphasadtinsity catalysis dmlal tyopRhd Eriys@Iwi t h

0, i .
>% Pd O(rbrgt%}'z{b\{}? 5107% 5307}9&81%6113 (e)Lrllc/i 811718'&% %re@ggflseHo gol%aée—transfer catalyst

(preferably benzyl-triethyl-ammenium-chloride, benzyl-triethyl-arnmonium-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 Ry = hvdroxymethyl
with pyridiny! dichromate or pyridiny! chlorochromate, an aldehyde the general
formula I wherein R;; = CHO is obtained. The reaction is perfonmed 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 Ry = CHO with
different corresponding phosphorus-ylides results in the formatien of compounds of
the general formula I, wherein Ry has the above-defined meanings and which have an
alkene functionality in the position 2 of the chain defining R;o. These reactions are
performed in anhydrous solvents such as toluene, benzene or hexane at the reflux
temperature of the solvent within a perjod of 3 to 5 hours. The obtained products are

purified by column chromatography.

By the hydrogenation of the compounds I, wherein Ky contains one or more double
carbon-carbon bonds, compounds of the general formula I wherein Rq has a saturated

chain are obtained. These reactions are usually performed with 3% Pd on active



charcoal under a hydrogen pressure from®6.7x10 to 4. OxI 6 Pa in ethanol,
ethyl acetate or other suitable solvents. By filtration and evaporation of
the solvents saturated products are obtained, which can be puri? Dl 2804 t he

desired purity by reciystallization or colum chronmatogrgphy,.on si.lica
i AP B

gel . The cally suitable salts of the conpounds Tepresenting a

subj ect of the present invention inclgde salts with inorganic acids

(hydrochl oric, hydrobrolnic, phosphortc, naeta.phosphoric, nitric and

sul furic acids) or organic acids (tartaric, acetic, trifluoroacetic,

citric, maleic, lactic, fumaric, benzoic,_succinic EFt anesgifoqic and
es

p- t ol uesbaisopbpngensi AEJrogm muptsHer T9ghjtedi! bt ta A 1 SOBKY4 BHW?S t he
f th ds of enty. ifventi jn. :

o1 amrdbgeF G sunsee R s ROy, AP i Ry RBRr R OEREE Blvents

condi ti Qﬁﬁiréﬂ?&iu]gj?ﬂuﬁﬁﬁ At SXLERI UEhRRCERE 'b%nggf-iﬁ’e'&l&ca RO deskred . ply by

ef fective dose the cytokine 6r inflammtion nediator production

i nhi bi t eegyethilizatien pi ¢sdnhn chnoemtd @apley onfilphagaiaceut i cal |y acceptabl e
salts thereof is useful in the production of nedicanents for the treatnent
and prophyl axi s of any pathol ogical condition or disease induced by an

excessi unr egul at ed .prod | on_of -t ol dne r...1 td l;aLors.
Mor e spéﬁﬁﬁrﬁ_@é aﬁ?u?%ﬂfpﬁlélg%’ﬁﬁ s@mgﬁw‘epﬁomgpgﬁgg1(Epoﬂeg%]dtglg%05{ulg&g[r§gs‘£§é of
TNF-a  LoBichE GRS iEnRARMAE Haheiitihaslc buciBoMIBaroRIbogs hy Mubtdialc, the
present “invention relates to pharnmaceutical preparations containing an
ef f ect i phomsitrix incetaisisesphbric atipauadssudfuriche ] gy)as enganimagidsi (Etaais, eratic; as
pharmaceutical |y acceptable carriers and solvents. The grﬁparau?%)gln of ,the
phar mac Snlnemse chli R AL, i TBAKICe MFtcn EHOEECRSAZALE, YFamit-af PGPS Y% s ng
and di sso] vin i ients. Chemi cal carriers can be in solid or liquid
form S |-#0$ﬁe@§|s\ﬂi}§rglg%%ﬁarﬁsqbe | act ose, sucrose, talc, gelatine, agar, pectin,
magnesi um 17 DEC 2004 wo 01/87890 10
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-o 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 cytokines or

mflammation 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 hqud

form. Solid carriers can be lactose, sucrose, talc, gelatine, agar, pectin, magnesium



PCT/ HR{) 1/ 00027 stearate, fatty acids etc. Liquid carriers can be syrups,
oils such as olive, sunflower seed or soybean oils, water etc. Si mbEEIa/
carriers may al so contain a conponent for a sustai ned rel ease of th 2004

active c?rg)g)%% such as glyceryl nonostearate or egcery,JC éﬁkft Lﬁ@zr?ate

Several fofrns of pharmaceutical conpositions can be prepare sol i
carrier is used these forns can include tablets, solid gel atinous capsules,
powders or granules that can be admi ni8tered oraIIy in capsules. The
anount of the solid carrier can vary but mainly it is in the range from 25
mg to |l g. If aliquid carrier is used, the preparation can be in the form
of a systaanat&grfaﬁyl amds staf il@ﬂﬂaamnomscmbgu}ms stlersuck as @@%t%}bﬂ@mer qw ds
such as ampul es nonagqueous Iqu|d suspensi on The conPounds

presentSﬁelﬁiv@rﬁ@bﬁaéﬁﬂssb‘é{a%ﬁf%%@‘ FE PR meéifsé’n‘f%}*%llnl%/ SEpGReR gt o

i ntranasal |l. ra i.nall

|t avenBitted rriranat it af ncouBBAGaRERs Lysent AR Satt ofEBeE

corr espeiReiRge. BE\?EH@T ?(51'11‘1)5!1§f ﬁﬁaﬁxfﬁ%eﬁ@é@%@ﬂﬂﬁosﬂﬁoﬁsh@rp begeBparedVEN belid can
be used 1 n the prophylaxis as well as in the treatnent of several diseases
and pat tatiegicabed tifdsarforhocyn nmtdndh tatdeis, edicedlabponn capudesipavders or

TN o ey s HeRuE) PRASTHESTICRTRTY B Sobh o B Enohay Fl et

t I |
oSt o L L AN BV N ks AL Dol s avachglianandeds i agages,

bur ns i petyeediddycaVbe aditht ifom ESunsyrayseant: e mdﬁagel@ﬂnsommw)l{;s sterile
inflanmat ory eye diseases, Chron's disease,. ul cerati ve cholitis and

ast hra. ij¥3t@le37RI¢s TychiasAMTFELes. GUA0N PEHIONRACUODBEPERRE S nhi bi t ory ef f ect
of the compounds of the present invention on the secretion of TNF-a and
IL-1 was detennined by the following in vitro and in vivo experinments:

Det er mi gt i QinSburld¥Fof tROGrédent 8GRI 0dh bR pOMATIstel@Borald), | sarefitetallyan

topically, intranasally, intrarectaily and intravaginally. “Parenteraily” means

intraveneous, inframuscular and subcutaneous zdminisirations. 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 nonregulaied production of cytokines or
inflammation mediators, foremost TNF-a. They include rheumatoid arthritis,
rheumatoid spondylitis, osteoarthritis and other arthritic pathological conditions and
diseeses, eczema, psoriasis as well as other inflammatory conditions of skin such as
burns induced by UV radiation (sun rays and sinzilar UV sources), wflanumatory eye

diseases, Chron’s disease, ulcerative cholitis and asthma.



peri pherai blood in vitro Peripheral blood nononuclear cells (PMBC) were
‘prepared from heparinized whole blood after separation of PMBC on
Fi col | - Hypaque (Amersham Pharmac.ia). For the determ nation of TiNpfp fhgvel

3. 5- 5x10«5§%k Koyere cultured in a total volume of 200 ﬁwﬂtﬂm,@ma pertﬁod

of 18 to ours on mcrotiter flat bottomplates (96 we Fal con) in
RPN3lI 1640 nmedi um suppl enented with 10% of heat-inactivated human AB serum
(fu-vatski zavod za transfuzijslm nmedi dilne. Zagreb), 100 units/m of
penicillin, 100 mg/m of streptomycine and 20 rnlVI HEPES (A BCO). The

cells were incubated at 3 7Cin an atrms here with 5% 002 and 90%

noi st ur ghﬂ@lb@W@ﬁwt@f@gﬁqlWUU@em rt513 Pt é@ﬂ’f?m}{@do%ﬁlpi‘/ S?ﬂetl% %edi um
(NO) , I the retiqn of. T ost I ve_gantr.ol At | at ed
by 1 he Bei gk e g et iR R e M R T

0111: 134, SI €] NA) (PC) and the effect of the tested substances on Tlvr-a
secretion was tested after their addition to cell cultures stinulated with

LPS (TS)pe(Ehgin i dfl §0e-d Budh L CElsecruoar hat mohonasledet el pEdniyakl] SA
according to the manufacturer's (R&D Systens) suggestions. The test

sensiti \pet,ypmal klbod i vidldF-a. The determ nation of IL-1 |evel was
performed as described for TNF-a determ nation, only that 1x105 cell s/ well
and 0.ing/inl of LPS were used. IL-1 level was determ ned by ELISA (R&D

Syst ens The r.cent age in |b|t

cal cul a%Pee&ilpgﬁ A IS |“P‘§WIW§ e@ﬁ&& 1?%%§Wh?%g’ ePc?kEdl %“q%@t\‘l@:&f?\&%ﬁ\l&) ] *

100. 'Ctﬁgodféheﬁs%maﬁ&t lofed/BE bﬂ%@@pp@?h@aé (AmeotL drh@harthstiancRorathe whi ch
50% of TINT-a production was inhibit he conmpounds denonstrating | C 50

i n conceleteratinane of THF-cMewel Bowexlweedisconss @eifetﬁda@t |avé0t3170]£9E€3 23@04 WO

01/877390 12 PCT/ HROL/ 00027 Detern'hnatlon of TNT{-a g LH’L s@cret on by

mous e p@ﬁotkli Sihd?rad?reémﬁ]a@e itg 24 hours on microtiter flat ottom plafes (96 well

Falcon) in RPMI 1640 medium supplemented with 10% of heat-inactivated human AB
serum (Hrvatski zavod za transfuzijsku medicinu, Zagreb), 100 units/ml of penicillin,
100 mg/m! of streptomycine and 20 mM HEPES (GIBCO). The cells were incubated
at 37°C in an atmosphere with 5% CO, and 90% moisture. The cells in a negative
control were cultured only in the medium (NC), while the secretion of TNF-a in a
positive control was stimulated by the addition of 1 pug/ml lipopolysaccharide (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-o level in the cell supemnatant was determined by ELISA according to the
manufacturer’s (R&D Systems) suggestions. The test sensitivity was <3pg/ml TNF-o.
The determination of IL-1 level was performed as described for TNF-a determination,
only that 1x10° cells/well and 0.1ng/ml of LPS were used. IL-1 leve! was determined
by ELISA (R&D Systems). The percentage inhibition of TNF-o or JL-1 production
was calculated by the following equation:
% inhibition = [1-(TS-NC)/(PC-NC)]*100.

1C-50 value was defined as the concentration of the substance at which 50% of TNF-a
production was inhibited. The compounds demonstrating 1C-50 in concentrations of

20 pM or lower were considered active.



Vitro For obtaining peritoneal macrophages, male BALB/c m ce at an age of 8
to 12 weeks were injected i.p. with 300 ag of zii~nozane (Sl %ﬁﬁﬁgﬁﬁm ved
in a phosphate buffer (PBS) in a total volune of 0.1 m/nouse. 24

hours th@:dgaGeswere subjected to euthanasia accordi ng todhgrbaferatory

Animal s Wel fare Act. The peritoneal cavity was washed with 5 nml of sterile
sal i ne. The obtai ned peritoneal nmacrophages were washed twice wth sterile
saline and after the last centrifugation (800 g) they were resuspended in
RPM 1640. For the determ nation of TNF-a secretion, 5x10° cells/-well were

i cr ot  pertriantB et iR Ale Fbet SerPLbiLY, BB befie a St "
suppl enppted with 10% of heat-inactivated fetal calf serum (FCS), 100

units/ of penicillin, 100 ng/mM of streptonycine, 20 n-LINT | PES and 50
M 2-P nereaptoethanol (all of GBCO. The cells were incubated at 37C in

an atnosphere wth 5% CO2 and 90% noi st ur The cells in e ive

cont r ol Fowepletasung pesipnssi yna%wha@ésﬂ@afﬂﬁﬁzﬁ@ IGHE] B EARE ‘ife‘gFCg?? SHEESF
fNF-a in a positive cont was, st mil ; addi 1 i NN
|1 popot ek RGottd b Rl 580 WIER SLLPALEEaNRY iR W abeRey i

ef f ect t LN grsers gbh@nhwasideewkrdsubted tohei r
Sau 1 YRE R b ASEEIoRIRS AL Rl AnaeEL (19, The TNF- as?}gvm in the
cel | sugehmadsantcy@ligeteht fadomtobl hSimalscWetizrg Ace. Thnyfeatonearcayity R&D
Systens, Biosource) suggestions. The determnatjon.of 11-1

4 | evel was
per f or nwas avashgdswithbednk of sterite galiBe-f pf AR, P%ﬁoye%lha}a‘:i@a\@%e&é}’?f%/ wel |

and 0.1 n of LPS, wer.e used. Thegll .-1; . ( SA
(Rep Sy e trcn i, HEHEga TS i Brer i b ER RS B4, ATy v
cal cul atadshydeheid akPRI NG46qURd: de ddrdmtihdridd @f FNE-of FSenCon( PE:NG) | *
100. I G50 value was defined as the concentration of the substance at which
50% of JNEAacllpraductivoed was tbrahivbivred of TH@ 1 ovidvn rdeeritohd Srtat3nowe- 50
in concentration of 10 pMor |ower, were

consi.dered acti,ve. DEC 2004
on microtiter {flat bo@tom plates (86 wells, nfsalcon) 11 (I}(tldl\/]f I%ZO medium
supplemented with 10% of heat-inactivated fetal calf serum (FCS), 100 units/ml of

penicillin, 100 mg/ml of streptomycine, 20 mM HEPES and 50 pM 2-B

mercaptoethanol (all of GIBCO). The cells were incubated at 37°C in an atmosphere
with 5% CO, and 90% muoisture. The ceils in 2 negative control were cultured only m
the medium (NC), while the secretion of TNF-a in a positive control was stimulated
by the addition of 1 pg/m! lpopolysaccharide (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-c level in the
cell supernatant was determined by ELISA according to manufacturer’s (R&D
Systems, Biosource) suggestions. The determination of IL-1 Jevel was performed as
described for TNF-a determination, only that 1x10° 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 TNF-o or IL-1 production was calculated by the following equation:
% inhibition = [1-(TS-NC)/(PC-NC})]*100.

1C-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 uM or lower were considered active.



WO 01/87890 13 PCT/]IRO 1 /0002 In vivo nodel of LPS-induced execessive
secretion of TNF-a or IL-1 in mce TNF-a or IL-1 secretion in mcejygs
i nduced according to the previously described nethod (Badger A M et a
J. of Pharrnac. and Env. Therap. 1996, 279: 1453-1461). 5{;6%15&;&; mal e

ZP[M

BALB/ ¢ nI'@14¢*%n age of Sto 12 weeks in groups of 6 to animals were
used. Animals were treated p.o. either only with the solvent (in a negative
and a positive control) or with solutlbns of the substance 30 m nutes
prior to the i.p. treatnment with LPS (E _coli serotype 0111:B4, Sigma) in a
dose of 25 ~tg/animal. Two hours |ater the aninmals were euthanized by

means of;, #Moimbdel 6l ERSiiaAueéd Rocueptive s¢dBatien pf ANFKebadbst iff REek- Davis). A
bl ood sanple fromeach animal was collected in a "vacutaner" tube (Becton
Di cki nson) and the plasma was separated according to the manufacturer's

tions. The TNF-a |evel in the, det ermi ned by (EL| SA.
(Bl g oUTRb - RBTIL 8] SO Bo e WS (GRS 15F DRLE [pr e BT Ot By Shived

fact . The test RARA <3 INF- 2 s |
ot or i MEHNSy RACEEAA (Ve Syt SHETR TG BUF conr Zsto At eSS R o "or
-1 ] : -1 e 7l 10wk ales GHBLbe S 6 thi(bidinals =
| L PrEdEls G0 AT E HhRL 6flab kel B siedl owkelg inuaLpont ol miibadinal = |

e conpounds denonstrating a 30% or higher
i nhi bi ty,efe efcdTMirmal oduetreand ato.zithdosalyofith0hegpkgnivene tearivésndd

active. Withing test for analgetic activi t%gl n ,g(gi S. test, .paitn S i nduced
with anposifiectaaptrody canwithr salafens @f He| §PPAREET  BARFVENPE HE USelPt oneal

o o T E LR IO o SPiagl Sty 2y o
25, Sty BB sy gt s i
for the(miete) mhadldtarso{Panddgat) & blactisanpie Ger s wap SEHEEEC Ha e
PALBIe Lﬁ ”(\:/aelcét%g‘rr”l t‘?ﬂsae l?lﬁ\égtrt)h ﬂfcﬁ!n%%m)agncﬁ t@lea}ggsn% was separated according to the
manufacturer’s suggestions. The TNF-o 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/ml TNF-a. The IL-1 level was determined by ELISA
(R&D Systems). The percentage inhibition of TNF-o or IL-1 production was
calcuiated by the following equation:
% inhibition = [1-(TS-NC)/(PC-NC)]*100.
The compounds demonstrating a 30% or higher inhibition of TNF-a production at a

dose of 10 mg/kg were considered active.
Writhing test for analgetic activity

Iri this test, pain is induced with an injection of an imitant, usually acetic acid, into the
peritoneal cavity of mice. The animals respond by the characteristic writhings, which
pave the name of the test. (Collier H. O. J. et al., Pharmac. Chemother., 1968, 32:295-
310; Fukawa K. et al., J Pharmacol Meth, 1980, 4:251-259; Schweizer A. et al,
Agents Actions, 1988, 23:29-31). This test is suitable for the determination of analgetic
activity of compounds. Process: male BALB/c mice (Charles River, ltaly) at an age of
.2 to 12 weeks were nsed. To a control group methyl cellulose was administered p.o.
30 minutes prior to ip. administration of acetic acid in a concentration of 0.6%,

whereas to the test groups a standard {(acetyl salicylic acid) or test substances In



8 to 12 weeks were used. To a control group methyl cellul ose was
"administered p.o. 30 minutes prior to i.p. administration of acetild BEl @04
in a concentration of 0.6% .whereas to the tests soup's a standard
(acetyl @agigyddpc acid) or test substances in 17 DEC 2004Cu@ /0502890

PCT/ HROL/ 00027 14 net hyl cel l ul ose were adm nistered p.o. 30 mnutes prior-
toi.p. admnistration of 0.6% acetic acid (volunme 0.1 ail/10 g). Mce
were individually placed under gl ass flfﬁnel s and the nunmber of withings
of each animal was recorded during a period of 20 mnutes. The percentage

i nhi bi tion of writhi _cal cul at ding to the - i 0B 0
i bi LTRYACelivss WAL ASTOPAROEROoT0 WAL HGRY (h Ph e DBRT BrOEP b0k

nunber of .writhings in-th S 4 Lnumher: 1dcBi RYSlet BldsBEuBREE T O
group* AGH¢ aﬂfg %‘%ﬁ%u%‘&sﬁggm?s% g? iR%’I%I%t mtgﬁslgﬁin%\?laggt ter eaﬁ’alfc;get ic

acti vi tynd B refier! of SalthBiki 6f 8sdid anenel eensidderded doinge. penodiofo2éodel
of LPS-1 nducecri1 shock 1n mce Male BALB/c mce at an age of 8 to 12 \é\tgeks

(Char | emimityer The t pirydntage enbibédon LESwrithylzst 8@S f e Hefr a¢G00Mgalt d38ans
(Sigma, L-6136) was diluted in sterile saline. The first LPS injection was
admi ni sé®2EAN; ntradermal |y in a dose of 4.ig/nouse. 18 to 24 hours later

LPS was adm o) 581680 = Mnedd A BP Ruftlbe? B WS & (il htenEogh —0r oup Lo

LPS injections re ad ered in the ove déscribed manner.” The test

groups nWRbEr GPwtimtisbekethedtee Gubsyanaesr pf orithmgh imthermntrobgrewpt@leach

LPS adm ni stration. The survival after 24 hours was observed. The

conpounds resulting in a 40% or better survival at a dose of 30 ng/kg were
d active., The co

i d ds,, of |
gg? ,Si“ te @ﬁfx Calnppyigls; wﬂgﬁﬁ*{}"ﬂ%ﬁlgﬁ%ﬁ@"&] %%tttl:zl_ analokfcahdivdy deaRNalHAL €

g tests. Thesé€ results,” however,” only

11 ustrahgliRgch flepOtedidact aviive, of the conpounds and do not limt the
present 1 nvention in any way.

I vivo model of LPS-induced shock in mice

Male BALB/c mice at an age of § to 12 weeks (Charles River, Italy) were used. LPS
isolated from Serratie marcessans (Sigma, L-6136) was diluted in sterile saline. The
first LPS injection was administered intradermally in a dose of 4pg/mouse. 18 to 24
hours later LPS was administered i.v. in a dose of 200 pg/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 preseat invention in any way.



17 DEC 2UD4 WO 01/57890 15 PCT/ HROL/ 00027 Preparation processes with
Exanpl es The present invention is illustrated but in no way |im hgd[&téy t he
i

foll owi ng Exanpl es. Exanple A Preparation of alcohol To a suspe il

LiAlH4 in.g r (10 immol e/15 m of dry ether) an ethe | uf i of an
ester (2 rhgé)c‘;f@tﬁg m dry ether) was added dropw se. The r%%%’?%gﬁgoﬂgnnxture

was stirred at roomtenperature for 4 hours. Subsequently, when all ester
was consunmed in the reaction (the cour 98 of the reaction was fol |l oned by
thin layer chromatography), the excess of Li AlH4 was deconposed by the

addition _of diethyl ether and water. The obtained white precipitate was
filteredaRpapadon Areeassefr yithgE¥amPplesanhydr ous Na2SO4, the filtrate was

evapor at ed under the reduced pressure. The crude product was purified by
col utm chr omat ogr aphy. According to the process of Exanple A and starting

from cor reengRiM I RSHRhSs illgiRenreazulrneaphiaahal by tiepfoiseni 8 xbyplde
formula 1, wherein R1, R5, R6, R7, Rs and RO = H and R, R3, R4 and X

have the neanings as illustrated in Table 1, were prepared. Table i 17 DEC
2004 wo x1187890, 16 PCrrxRal /00u27 Conp. XRzR3RAm p. ( ©§'H NVR ( m CDCl,
| OHHHL20E%2owplesA (s 1H): 4.85 (s, 2H); 7.12-7.43(m 9H) 20HHC 131- 1331. 88

(s, 105 prfatstiog ot alchnbs 7- & (M 8H)

To a suspension of LiAlH, in dry ether (10 mmole/15 ml of dry ether) an ether
solution of an ester (2 mimole/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 LiAlH, was decomposed by the addition of diethyl
ether and water. The obtained white precipitate was filtered off and, after drying over
anhydrous Na,SQ,, 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 fornriula I, wherein R;, Rs, Re. Ry, Rg and
Ry = H, and R», Rs, Ry and X have the meanings as 1llusirated in Table 1, were

prepared.

Table 1



300 HH157-1581. 72 1H); 4.91 (s, 2H); 7.2-7.5 (m83-)) 40FHH117-1231.74 (s,
3H); 4.91 (s,2H); 7.0-7.46 (m SH) 5SHHH2.14 (s, 11-);4.88 (s, ]?Ja@% 0
7.2-7.6 (m 9H) -6SFHH124-1281.79 (s, 1H); 4.93 (s, 2H) 6.9-7.6 790,

7301HH122§1§§3N§7§%3114) 4.92 (s, 2H); 7.2-7.6 (mBH) 8SBr EEAT%,RH,O&U% 1H) ;

5.01 (s, (:n, 81-1) 9SHCF3H 3.3 (s, 1H);
7.32-7.57 (in, 4H: 7.59 S1 H 7.62-7.66 (m2 7.9 (s, 113 10SHO H 1. 75 (s,
1H); 4.92 (s, 2H); 7.23-7.66 (m 81-1) YASHBrHL. 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, LHid 94 (s 2607 24 Lo tddjutin FrpOoforbdet-SSLHErFC=TT7=13H) ;
7.58 (s, |lidmp. 7%2@:—7. 65 (s 1H+ 127403 'HPA CDOM): 4.96 (s, 2H);

6. 96- 7. 96™¢TTT; ‘g]n “O7 1T COpp RS 296ens [ );ﬂsEg(amjp’ves‘MB{]ﬁmpre

pl’ epal’ Ed fI’OLn al C | ] an 'rh_P -{COL r_evrnnrh nn o 4?:‘ r\ﬂ‘ lajsg QI_II-)I\yd.d.I | ne
hydrochl dri d& adcér di ig 1 oHt heClpr ddéd43 A8 Gy PR Exanpl e |
Di met hyl -][3-§ 8- ox&@ 1 t3li h- Hi heHza 15eipa4di’dheltd: ‘\ﬁlrﬁn#@o?& Sﬁﬂ%m” 1.DM1le

hydrochl dridg To @ SOl Bt i of Of H3- dilnathylldaki HOpkBEatem Gf 16de. $dr achl ori de

(2.2 g, 7O0Tg ngrey iy $O0PP $0odi Um hydr gxilde, 1HB:488 §s, 2H); 7.2-7.6 (m,9H)
benzyl t rietiytanmgrromg ~¢ionTge (940291 109 &heole)H), aad.cantdl yene
sol ution ef EI CCh% 1,&:“10' 2840 quﬂml q)os (119, AHIAEdH); The saaet | on _
m xture was S.eat eus o .LBbrr ‘V'H"Crﬁu: St TG, @S UK 2P 34 7aBEs.  Then it
was cool ed 5 S T H Tce T 135 (s TH): 4.95 (5, 25); 7.32-7.57 (m. 4H); 739
’ (s, 1E); 7.62-7.66 (m, 2H); 7.9 (s, 1H)
10 3 H G| H . 1.75 (s, 1H); 4.92 (s, 2B); 7.23-7.66 (m, 8H)
1 S H | Br | B - 167 (s, 1H); 4.95 (s, 2H); 7.23-7.8) (m, 8H) |

18 (s, 1H); 2.29 (s, 3H); 2.61 (s, 3H); 4.91 (5, 1
2.1 (s, 1H); 7.8 {s, 1H); 7.22 (s, 1H); 7.27-7.71
(e, 4H)

1.72 (s, 1H); 4.94 (s, 2H); 7.24 (s, 11); 7.29-7.54
(m, 3HY; 7.58 (s, 1H); 7.60-7.65 (m, 1H); 7.74

(s, 1H)

14 S F H |l Q R 207 (s, 1H); 4.96 (5, 2H); 6.96-7.96 {m, TH)

The compounds decribed in Examples 1-5 were prepared from alcohol 1 and the
corresponding  chloroalkyidialkyamine hydrochioride according to the process

described in Example 1.

Example 1
Dimetbyl-|3-(8-0xa-1-thia-dibenzole,ilazulene-2 -vlmethoxy)-prepyl}-amine

hydrochloride

To a solution of 3-dimethylaminopropylchloride hydrochloride (2.2 g, 0.014 mole) in
50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.1 g, 0.44 mmole)
and a toluene solution of alcohol 1 (0.28 g, 0.001 mole) were added. The reaction
mixture was heated under vigorous stirring and zeflux 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 etbanol solution of amine, a

crystalline product, m.p. 162-165°C, was obtained.



to roomtenperature, diluted wth water and extracted with dichl %%rret hane.

After purification by colum chromatography an oily product (0. 52%5
isolated. By the addition of concentrated hydrochloric acid into the cold

et hanol s@huiken,of amne, a crystalline product, mp. ;lfgﬁ
obtained. | 7 DEC 2004 W 01 /S 7890 PCT/f RO I /00027 1?%6 qu?A@S

analysis: C 65.45 (talc. 65.74); H6.12 (calc. 6.02); N 3.89 (talc. 3.48);
S 8.52 (talc. 7.98) 1H NWR (ppm CDClSl)f': 2.1$ (m 2H); 2.79 (d, 6H); 3.15
(m 21-i); 3.68 (t, 2H); 4.71 (s, 21-1); 7.15-7.58 (m 9H), 12.29 (s, 1H).
Example 2 Dinethyl-[2-(8-oxa-I-thia-di.ben o[e,|i]azul ene-2--ylnethox
)-.ethyl]-am ne hydrochloride By the reacti on of alcohol 1 (0.45 g, 0.0015

1S g et L abia e e pell e S B SR

hydrochlgam 1Crmgng2 203C. C, H N analysis: C64.85 (talc. 65.02); H 5.80
(cal c. N 3.48 (calc. 3.61). 1H NMR (ppm CDC13): 2.89 (s, 6H); 3.27

(E;n 2|H) gﬁNW((ppm,ﬂDflaé) 288&(311 24);;2 ‘f’MﬁE}ﬂHﬁlﬁllﬁrﬁzn 93:*&) 31%3 &, )Cc'H) mﬂg
anpl e oxa n e azul ene- y m et hoxy) - et hy na
or pb ol i(ﬁeﬁ{hﬁd ggtﬁo@dﬁh@%#@ éggtl on of alcohol 1 (0.45 g, 0.0015
nol e) and 4-(2-chl oroethyl)-norpholine hydrochloride (3.9 g, 0.021 nole),
an oily product (0.34 g) was obtained, which was converted into the
hydrochIEn'mﬁgLean 164C. C. H, N analysis: C 63.57 (talc. 64.25); H5.76

(calc. 5.6); N3.79 (calc. 3.26). 1HNM (ppm CDC3): 2.99 (bs, 2H); 3.23
(m 2H) Digebyl-E-($gxa-Bthis-dbenzeje, i laznlene-2-yimethoxy)-ethyl]-amine

hydrochloride

By the reaction of alcohol 1 (0.45 g, 6.0015 mole) and 2-dimethvlaminoethylchloride
hydrochloride (3.05 g, 0.021 mole), an oily product (0.3 g) was obtained, which was

converted into the hydrochloride, m.p. 203°C.

C, H, N analysis: C 64.85 (calc. 65.02); H 5.80 (calc. 5.72); N 3.48 (calc. 3.61).
"H NMR. (ppm, CDCl): 2.89 (s, 6H); 3.27 (im, 2H}; 4.07 (m, 2H); 4.78 (s, 2H); 7.16-
7.47 (m, 9H); 12.5 (s, 1H).

Example 3
4-[2-(8-oxa-1-thia-dibenzofe,h]azulene-2-yImethoxy)-ethyl]-morpholine
Irydrochloride

By the reaction of alcohol 1 (0.45 g, 0.0015 mole) and 4-(2-chloroethyl)-morpholine
hydrochloride (3.9 g, 0.02] mole), an oily product (0.34 g) was obtained, which was
converted into the hydrochloride, m.p. 164°C.

C, H, N analysis: C 63.57 (calec. 64.25); H 5.76 (calc. 5.6); N 3.79 (calc. 3.26).

'H NMR (ppm, CDCly): 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, 2H); 7.14-7.44 (m, 9H); 13.16 (s, 1H).

Example 4



(m 2H); 4.27 (m 2H); 4.75 (s, 21-1); 7.14-7.44 (rn, 91-f); 13.16 (s, 1H).
‘Exanple 4 17 DEC 2004 WD 0 1/8 7890 18 PCTI HRUi / 00027 04
1-[2-(8-oxa-1Il-thia-di benzo [e, hjazul e>3e-2-yl net boxy) - et hyl ) - pi perlé r‘?g

hydr ochl g\&gceﬁt ﬁ%fthe reaction of alcohol 1 (0.45 g, O. 00156%? ;mﬁ\_??, o

1- (2-chl pi peri dune mmonohydrochl oride (3.86 g,

oi |y product (0.45 g) was obtained, which was converted into the
hydrochloride, mp. 179C. C, H N anal) C 67.53 (talc. 67.3%); H6.30
(talc. 6.12); N 3.61 (calc. 3.27). nH NNR (ppﬁl CDC13): 1 83 (m 414); 2.25

(m 2H); 2.74 rn 2H); 4.73
(s, 2|_|) 1-2- iﬁgp)gt ktkzﬁrdgpﬂuofelﬁa{@eg 2- }lglmu,th%*%ﬁg)l]sp pendne

1-1"?2-( bths di benzo[e, I r] azul ~ene-2-yl neth

axy) - et ﬁﬁ?@mﬁ (6t i di ae hydrochl ori de By the reaction of alcohol 1 (0.45

g, 0.0015 nole) and 1-(2-chloroethyl)-pyrrolidine hydrochloride (3.6 g,
0.021 nole), ap. oily product (0.41 g was obt ai ned, which was converted
into the3hyld mezh:ltkmmi dBalenhobl (9@3 208601 £, mele) Nnanki(§shieroghe)-pwepdaee.

2 02 (minonilsyogendens i lglehe sy Disiabt (s Bhyes B ety
405 (Mo 2Hopdeld Ls@tga%drgchwe@amfm% 12.7 (s, 1H. The compounds

descri bed preépa al cohol 2 and the
correspondi ng chloroalIyIdlallryIaIrX|ne hydr ochl ori de according to the
process described in Exanple 6. Exa 9- chl or 0- 8- ox

-t hi a- di®dzY Analysii: ﬁéﬂ@Sa(cechﬁ?/Bﬁhg A 3(9@)1161@%01(291 bl heal Ery-T 77)
'"H NMR_ (ppm, CDCl;): 1.83 (m, 4H) 225 (m, 2H); 2.74 (m, 214); 3.18 (n, 2H); 3.6
(m, 2H); 4.10 (m, 2H); 4.73 (s, 2H); 7 13-7.5 (m, 9H); 12.15 (s, 1H).

Exampie 3
1-[2-(8-0xa-1-thia-dibenzo[e, /i) 2zulene-2-yImethoxy)-ethyl}-pyrrolidine
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), an oily product (0.41 g) was obtained, which was
converted into the hydrochloride, m.p. 203-205°C.

C, H, N analysis: C 67.12 (cac. 67.3%); H 6.03 (calc. 5.84); N 3.91 (calc. 3.38).
'H NMR (ppm, CDCly): 2.02 (m, 2H); 2.18 (m, 2H); 2.91 (m, 2H); 3.27 (m, 2H); 5.81
(m, 2H); 4.08 (m, 2H); 4.75 (s, 2H); 7.12-7.5 (m, 9H); 12.7 (s, 1H).

The compounds described in Examj)les 6-10 were prepared from alcohol 2 and the
corresponding  chloroalkyldiallylamine hydrochloride according  to the process

described in Example 6.

Example 6 |
[3-(9-cbloro-8-oxa-1-thia-dibenzo [¢,#)azulene-2-ylmethoxy)-propyl]-dimethy)-

amine



am ne 17 DEC 2004 [|WD 01/87890 PCTI HR01100027 19 To a sol ution of

- 3-dhnet hyl am nopropyl . chl oride hydrochloride (2.37 g, 0.015 nole) P g%&?
sodi um hydroxide (5 nil), beazyltriethylanrnonium chloride (0.25 gi) Ql:ﬁ b
tol uene go|Higgy of alcohol 2 (0.2 g, 0.64 rnrnole) were sagdadoihe
reaction’ mxture was heated under vigorous stirring and reflux for 3
hours. Then it was cooled to room terr&ejratu e, diluted wth water and

extracted wi th dichloronethane. After rification by colum

chromat ography an oily product (0.11 g) was isolated. 1H NVR (ppm CDCl 3) :
1.93 (m 2H- 2.39 ( 6H)

E 05- I7 56 a(sﬁ}h?tlci?i—t))f J@m-nﬁﬂg]élu?cgnéﬁu”l@m@ng»éw@dﬁcp%#z@ Bgr@zé%é"’ mol eﬂq

2 B
i Sé‘ﬁo?”c%o( ﬁ@ﬂ'gxeﬁu%aaﬁdﬁﬁpo% 5, SRR S eR AR Er L 80 o
hyd 0 d.
y rocg? g@ﬁ@%)qﬁg %ﬁ( g e, @g& nghble r)]m}ae%dd eQ0THS @)ctyms mibluad ne

1H N | 72°(in, 21-1); 3.74 (m 2H),; 4.76 (s,

7. 08- 7w§§h€ét€ﬁ vler E@ﬂ'@tﬁst&rmg and reflux for 3 hours. Thf‘:*l 1t was cooled to room
4-[2-(9-chl oro-8-oxa-i-thia-di benzgl e, hl azul ene-

2-y
) - et byteeperatorg mbluted vBih whgs raeé@@xtl@ﬁeémm é@hlﬂml@evtﬂnﬁ é%eé PEETIARIYE e)
and 4- (2-ch] oroet hyl -rn r phol.i g, 0.015 nole), an
oi l'y prbygeknmchigipgt [siac\ eHlOdfﬁd(irQ )8 rg?so 3): 2.51 (m 4H):
3.7 (m 8H); 4.75 (s, 2H) 7.08-7.56 (m 8H). Examnle 9
1-12- (9--chl oro- 8-oxa-1 -t hi a-di benzo

[ e, h] azhifemeRR2(pprhNCEIGIRX YY) 9% iy IZ]-I-DpB Ber(s, bl ne. 17 (DECH08 4V 043 788D
(s, 2H); 7.05-7.56 (m, SH).

Example 7
[2—(9—chloro-S-om-l-thia-dibeazo[ei,h]aZu]ene-l—yimethoxy)—ethyl]-dimethyl-

amine

By the reaction of alcohol 2 (0.2 g, 0.64 mmole) and 2-dimethylaminoethvichloride
hydrochloride (2.6 g, 0.015 mole), an% oily product (0.15 g) was obtained.

"I NMR (ppm, CDCly): 2.42 (5, 5HY; 2.72 (m, 2H); 3.74 (m, 2H); 4.76 (s, 2H); 7.08-
7.55 {m, 8H). |

Example 8
4-{2-(9-chloro-8-oxa-1-thia-dib enzo|ehi]azulene-2-ylmethoxy)-etbyl]-morpholine

By the reaction of alcohol 2 (0.2 g 0.64 mmole) and 4-(2-chloroethyl)-morpholine
hydrochloride (2.8 g, 0.015 mole), an oily product (0.19 g) was obtained.

Y NMR (ppm, CDCL): 2.51 (m, 4H); 3.71 (m, 8H); 4.75 (s, 2H); 7.08-7.56 (m, 8H).

Example 9

1-[2-(9—ch10r0-8-0xah1-thia-dibenzb [¢,})]azulene-2-yimethoxy)-ethyl]-piperidine



20 PCTI HRO 1/00027 By the reaction of alcohol 2 (0.2 g, 0.64 rninole) and
1- (2-chl oroet hyl ) - pi peridine nonohydrochloride (2.76 g, 0.015 nDl]‘?)DEEaﬂ][lf.
oily product (0.13 g) was obtained. Exarrple 10 1-(2-(9 -chlo

r o- 8- oXayl g pfdHgsy di b enzol e, h] acre ;en e-2-yl netboxy) gyolid in
e By the reactl on of alcohol 2 (0.2 g, 0.64 nrnole) and ﬁwlﬁlnw
1-(2-chloroethyl)-pyrrolidine hydrochl, erde (2.55 g, 0.0 15 nole), an oily

product (0.15 g) was obtained. IHN,,FFR (pprn, CDC13): 2.02 (m 2H); 2.2
(m 2H) 294(m 21-1); 3.32 (m 211); 3.87 (m 21; 4.11 (m 2H) 479(s,

prepare ¥f Ztl’?mt“é’l ESHO‘I!)-P§C§E‘8 ?0@)9‘1ndﬁggmlgggh%%ﬁa%ﬁ)%q% FE}/‘IP ’inrel e

ngr 0chbOnioi§ dARFOLAMOE 6 of D918 1RGRT S A8SSIddRe ol 15 X @Rk Biddeq Bxampl e 11

(Il -chl oro-8-oxa-1-thia-di beuzo[ e, h] azul ene- ?-yhnet hox) - propyl ] - di met hyl -
am ne To a solution of 3-di:nethylam nopropy Ichloride hydrochloride (2.2
g, 0.01&xmpirdd 10n 50% sodi um hydroxide (5 m), berlzyltriethylarnnoniuin

chlorid 0 nd a_ tol e s i on of .al coh 0.19 g, Q.6 mmol e)
wore adddd-ORStedxdi-iktibe el sled it Rordst Bl et idlidigTand
reflux for 5 hours. Then it was cooled to room tenperature, diluted with
wat er and extracted with dichioronethane. After purification by colum
chr omat ggr aphseaanom cbﬁ/ambbdluﬁt(O(ZO 219.€) rmaslei)sa}idaléﬂzchﬂMthg(l}—ppnplidlh@lB) ;
2.05-2. 14 ( n} Ig é ;. 2.91 (t, % 3).7lgt ,2@; 4.74 (s,
oH): 7. hydroshian @(12}55 Ex %Pélqg) R @b@r@@@m %) Bassobyamed.

"H NMR (ppm, CDCl;): 2.02 (m, 2H); 2.2 (m, 2H); 2.94 (m, 2H); 3.32 (m, 2H); 3.87
(m, 2HD); 4.11 (m, 2H); 4.79 (s, 2H); 7.07-7.56 (m, §H).

The compounds described in Examples 11-15 were prepared from alcohol 3 and the
comesponding chloroalkyldialkylamine hydrochloride according to the process

described in Example 11.

Example 11
[3-(11-chloro-8-oxa-1-thia-dibenzofe 1}azulene-2-ylmethoxy)-propyl]-dimethyi-

amine

To a solution of 3-dimethylaminopropylchloride hydrochloride (2.2 g, 0.014 mole) in
50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.25 g} and 2
toluene solution of alcohol 3 (0.19 g, 0.6 mmaole) were added. The reaction mixture
was heated under vigorous stirring and reflux for § hours. Then it was cooled to room
temperature, diluted with water and extracted with dichloromethane. After purification

by column chromatography an oily product (0.18 g) was isolated.

'H NMR (ppm, CDCly): 2.05-2.14 (m, 2H); 2.63 (s, 6H); 2.91 (t, 2R); 3.71 (1, 2H);
4.74 (s, 2H); 7.2-7.5 (m, &§H).

Example 12



PCT; F1ROL /00027 [2-(11-chl oro-8-oxa-I-thin-di benzo[e, |a] azul ene- ?M‘I nl

et boxy)-ethyl]-dimethyl - amine By the reaction of alcohol 3 (0.t1b0g§} 206

riunole) and 2-dirnethy | am noethy | chloride hydrochloride (2.01 g,

0.014 nol ghaed |y product (0.2 g) was obtained. 1H NVR (pp CDC13) :
2.46 (s, g)l%ﬁbagd. 80 (t, 2H); 3.78 (t, 2H); 4.76 (s, 2H); Pﬁﬁg}\'eﬂf@‘m(m
8H). Exanple 13 4-[2-(11-chloro-S-oxa-I|-thin-dibeuzo[e, h]

azul eae- 2-yl rnet hoxy) - et hyl ] - morpbol i neZBy the reaction of alcohol 3 (0.19
g, 0.6 n-nnoe) and 4-(2-cl hloroethyl)-inorpholine hydrochloride (2.8 g,
0.015 nmole), aka oily product (0.3 g) was obtained. 1H NIVIR (ppln, CDCl3):
2.61-2. 8@31@,I"SH)QI'OSS-GXH(IFthiaGd%;enéo[k?]z]@suleal?l)l—)fﬂn&hﬁ:{ﬁﬁe(ﬂgﬂ]-ditﬁbﬁhﬂExar’rpl e

14 i

1-[ 2- (1128HRGr 0- S- oxa- 1- t hi n- di bent o] ehl azul ene-2-i |, i met hoxy)-ethyl]-pip
eridine By the reaction of alcohol 3 (0.19 g, 0.6 mmle) and

1- (2-chl oroet hyl ) - pi peridine nonohydrochloride (2.76 g, 0.015 nole), an

oi |y proBycthe(Radlodhf WasHPtRA[Med. o - ; i Aaminbit A
1.85 (m l%'H) 2,25 (m 2H); 2. [75??&”]6246%0'}{%?@2"%%2, %é@ifréﬁl%?%{ﬂ%?me
4. 01- 4. 1byduechizde (2.084g,(G01 2 H)qle) abily. [G5dan(0 8H). wixepledl5 qf
1-[2-(11-eliloro-g-o}a ~t ;A (Siberzo[e, hl az~ul ene-2_yl -thou;") - et hyl
-i)yrr olidine WO 01/87890 T1) 17 DEC 2004 PCTI 13P0O1/ 00027 By the reaction

of al cohyly 330 16, A0 -gzhl qr hyJ.) - r-ol 4,64 -

hydr ochl T ( .55’9%@350?5325'@ g;ﬂﬂ 2804 y p?’o u@tﬁ%‘%%% P4 nea.
| H NUI =Rrtpii). CDCl;): 1.8-2.2 (m 8H); 2.9-3.25 (m 2H); 3.98 (in, 2H);
4.8 (s, 2H);

Example 13
4-[2-(11-chlero-8-oxa-1-thia-dibengoe,h) azulene-2Z-ylmethoxy)-ethyl]-morpholine

By the reaction of alcohol 3 (0.19 g, 0.6 mmoie) and 4-(2-chloroethyl)-morpholine

hydrochloride (2.8 g, 0.015 mole), an oily product (0.3 g) was obtained.

*H NMR (ppm, CDCly): 2.61-2.84 (m, 6H); 3.82 (m, 6H); 4.77 (s, 2H): 7.2-7,48 (m,
8H). |

Example 14 _
1-12-(11-chioro-S-oxa-1-thia-dib en:@:o[e,h]azulene-?,—ylm ethexy)-ethyl]-piperidine

By the reaction of alcohol 3 (0.19;g, 0.6 mmole) and 1-(2-chloroethyl)-piperidine
monohydrochloride (2.76 g, 0.015 mble), an oily product (0.21 g) was obtained.

'H NMR (ppm, CDCly): 1.43 (m, 2H); 1.85 (m, 2H); 2.25 (m, 2H); 2.75 (m, 2H): 3.14
(m, 2H); 3.65 {m, 2H); 4.01-4.15 (m,:2H); 4.84 (s, 2H); 7.15-7.65 (m, 8H).

Example 15

1-12-(11-cblore-8-oxa-1-thix-dibengofe, Alazulene-2-yimethoxy)-ethyl]-pyrrolidine



7.19-7.45 (m 8H). The conpounds described in Exanples 16-20 were prepared
fromal cohol 4 and the corresponding chloroal yldiall:ylam][ne
hydrochl ori de according to the process described in Exanple 16. Exafel g6

(3-(11-flwgr mpXa-1-flita-di henzo[ , hlazul ene-2-yl nxet hoxy)-propy~] -

di net hyl gﬁgioﬁgﬁﬁgdr ochl ori de To a sol ution of B bR s

3-di i net hyl am nopropyl chl ori de hydrochlquri de (2.2 g, 0.014 hole) in 50%
sodi um hydroxide (5 rail), berl.zyltriethylarrunoniumchloride (0.15 g) and
a toluene solution of alcohol 4 (0.2 g, 0.63 mnole) were added.. The

reaction, mxture . was. heated _under vigorous stirring ano ref ux for 4

hour s. [ﬁ?’ertrﬁ(q femnc%ﬁgﬁh@g3r®o]régt : é‘ﬁ@@gﬁﬁe@n%iir relelopethy hvat soliding
e>tract i j fter.purifi hon l.u

chr omat o st aE D P LB IR PR SR T 1

12- (11-fl uoro--8-oxa- 1- Chi a- di benzo[

Ph] azul gne- - 2- yhnet hox- %-et hyl ) - di met hyl - am ne hydrochl ori de By the
react i onHolNMER Eppio) C@@é,ZZI-&Q-Z)(IBBSHI)D]Z.Q}B.aEndm, 21, et hprhadioes Hy) 2#i);or i de
hydr ochl olrd' g% \(é} , 0.014 nole), an oily product (0.24 g) was obtained,
whi ch st oé : "into the hydrochloride; mp. i 78-179C. C. H N, S

analysis: C 61.53 (calc. 62.14); H5.19 (calc. 5.21); N 3.72 (calc. 3.45);
S 8.15 (calc. 7.90). 17 DEC 2004 WD QOz/s7890 23 PC. |1 URUL/ 00027 1H NWR

(pprn, GBEldmpdifit dederibéd in Ex2Blén16-20)werk FR@phrad Bty a®oK 4 Snd2H ;
6.97- 7.5 (in, 8H); 12.75 (s, 1H) . Exanple IS’
corresponding - chloroalkyldiallylamine hydrochloride according to the process

described in Example 16.

Example 16
[3-(11-fluore-8-oxa-1-thia-dibenzo[¢, 7]azulene-2-ylmethoxy)-propyl)-

dimethylamine hydrochloride

To a solution of 3-dimethylaminopropylchioride hydrochloride (2.2 g, 0.014 mole) in
50% sodium hydroxide (5 mi), berizyltrieihylarmnon_ium chloride {0.15 g) and a
toluene solution of alcohol 4 (0.2 g, 0.63 mmole) were added. The rsaction mixiure
was heated under vigorpus stirring and refiux for 4 hours. Then it was cooled to room
temperature, diluted with water and e%‘tracted with dichloromethane. After pugification

by column chromatography an oily pr(lbduct (0.14 g) was isolated,

Example 17
2-(1 l—ﬂu0r0-8—0xa—1-t’hia-dibenzo[e':,, Ilazulene-2-ylmethoxy)-ethvl}-dimethyl-

aminpe hydrochloride

By the reaction of alcchol 4 (0.2 2, 0.63 mmole} and 2-dimethylaminoethylchjoride
hydrochloride (2.01 g, 0.014 mole), an oily product (0.24 g) was obtained, which was
converted into the hydrochloride, m.p. 178-179°C.

C, H, N, S analysis: C 61.53 (calc. 62.14% H 5.19 (cale. 5.21); N 3.72 (calc. 3.45); S
8.15 {calc. 7.90).



4-.[2-(11-fl uoro-S-oxa-1-thin-dibenzp

[ e, 1i)azul ease-2-yl net ho. :y)-ethyl]-norpholine hydrochloride ny'l ﬁtbfe
reaction of alcohol 4 (0.2 g, 0.63 n-unole) and 2004

4- (2- chl ovoetkded - noi phol i ne  hydrochloride (2.6 g, 0.0l4prpl@hin@te Oily
product (0.25 g) was obtained, which was converted into the hydrochl oride,

mp,. 207-208C. C, H N, S anal ysi S: q1 28 (calc. 61.67); H5.33 (calc_
5.18); N 3.36 (talc. 3.13); S 7.44 (ca%l . 7.16). 'H NMR (ppm CDC13): 3.05
(m 2H) 3.25 (rn, 2H); 357(d 2H); 3.97 (d, 2H); 4.19 (m 2H); 4.35

U 0o P PR bR EDELE Al it T D me s BB 03 AT R0 e

i di ne yelr gchiQr frhe reaction of alcohol 4 (0.2 g, 0.63 rn3nole) and
1-(2- chlh”osrj hhﬁ 1%?% %’/I i‘’ne  nmonohydrochloride (2.6 g0.014 nole), an oily
product (0. 2 g) was obtai ned, which was converted into the hydrochloride,

mp 122-124C. 1H NWMR (ppm CDC13) 1.95 (m 4H); 2.17 (m 2H); 2.27 (m

;2. Exammled®); 3.12 (m 2H); 3.65 (d, 2H); 4.78 (s, 2H); 698768(m

12.2 le, 20 . 1- [2- -flu oro-8-
ol ens 4ol ety B SrhyTe - gyerti e Lo tiar oimedhond o Beosshatun 11
/R 7890£5§%F ‘L LH0017 24 By the reaction of alcohol 4 (0.2 g, 0.63 mole)
and 1-( oroethyl)-pyrrolidine hydrochloride (2.4 g, 0.014 nole), an
oi ly product (0.27 g) mas obtalned mhich was converted into the
hydrochlorlde rn. anal ysj s: %#) (calg. 63.95); H
5.42 (caxth %I@P}IOUI\P%ﬂ&Qh‘%lcél@ 23;:2@)63 guﬂ@rlekszn(i&&i(%c rgothyl)-morpholine

hydrochloride (2.6 g, 0.014 mole), an oily product (0.25 g) was obtained, which was
converted into the hydrochloride, m.p. 207-208°C.

C, H, N, S analysis: C 61,28 (calc. 61.67); H 3.33 (calc. 5.18); N 3.36 (calc. 3.13); S
7.44 (calc. 7.16).

"H NMR (ppm, CDCl3): 3.05 {m, 2H); 3.25 (m, 2H); 3.57 (d, 2H); 3.97 (d, 2H); 4.19
(m, 2H); 4.35 {(m, 2H); 4.79 (s, ZH}; 7.0-7.47 (m, 8H).

Example 19
1-[2-(11-flnoro-§-exa-i-thia-dibenzo[e, 1} azulene-2-yimethoxy)-ethyi]-piperidine
hydrochloride

By the reaction of alcohol 4 (0.2 g, 0.63 mmole) and 1-(2-chloroethyl)-piperidine
monohydrochloride (2.6 g, 0.014 mole), an oily product (0.2 g) was obtained, which
was converted into the hydrochlonde, m.p. 122-124°C.

'H NMR (ppm, CDCl5): 1.95 (m, 4H); 2.17 (1, 2H); 2.27 (m, 2H); 2.75 (m, 2H); 3.12
(o, 2H); 3.65 (d, 2H); 4.78 (s, 2H); 6.98-7,68 (m, 8H); 12.2 (s, 1H),

Example 20
1-[2-(11-fluoro-8-oxa-1-thia-dibenzo[e,2]azulene-2-ylmethoxy)-ethyll-pyrrolidine
hydrochleride



1H NMR (ppm CDC13): 2.09 (in, 2H 2.17 (m, 2H; 2.94 (m 2H); 3.’61 %m
2H): 3.85 (m 2H); 4.10 (in, 2H); 4.79 (s, 2H); 6.97-7.48 (m &r)Ptl12008
(s, IH). The compounds described in Exanples 21-25 were prepared from

al cohol Bvanusshe correspondi ng chl oroal kyl di al kyi ar: . i nBCHYAPBER or i de
according to the process described in Exanple 21. Exarrpl e 21

[3- (1, S-dithia-dibenzo(e, h] azul ene- 2-yiZdet boxy) - propyl ) - di net byl am ne
hydrochl oride To a sol ution of 3- dirnethylanrinopropylchloride
hydrochloride (2.2 g, 0.012 nole) in 50% sodi um hydroxi de (5

ber nzyl By gthydaationoaf aiokbl @tr {0de o 0.5 rgmotle)6Brdml c{@et)hloamﬂh)d)-pgmg@ﬁ@c

sol ution of alcohol 5 (0.33 0. 0011 no t.i

ot o hydto et e (WA el O] 4oiceh B PRGEh D e orss shEneE et as, 1 ¢

was cooled to,roo di luteeh With water and extracted with

di chl or GHEYW&%M%E%E% ﬁ# d%a{ni %nﬂ@yécol umm chromat ogr aphy an oily

product (0.32 g) was |soI ated. By the addition of concentrat ed

hydrochloric acid into the cold ethanol solution of am ne rxst:& él ne
)J

pr oduct @/\as shtamedsis GC §3.02 (calS Gh&bydi <.4(@de. 7437 EaNG- 4%1@‘33@9
(caic. 79) N 3.63 (caic. 3.35); S 15. 51 (caic. 15.34). 1H MAR (ppm
CDC13) 726alen7 48 ; 2,80 (d, 6H) 3.17 (m 2H); 3.72 (m 2H); 4.73 (s,

e e e L I e e S

3)-et hyl(}n -2 | a,a@tﬁtlﬁz Yramid, a@ Iﬂtgr echl B dm, Byt h2.3r@atton of al cohol 5
(0.25 g, m no %l and i met hyl ani i noet hyl chl ori de
The compounds described in Examples 21-25 were prepared from alcchol § and the
corresponding chloroallqldialkyiamine hydrochloride according to the process

described in Example 21.

Example 21
[3-(1,8-dithia-dibenzole, /] azulene-2-vin ethoxy)-propyl}-dimethylamine
hydrochloride

To 2 solution of 3-dimethvlaminopropylchloride hydrochloride (2.2 g, 0.012 mole) in
50% sodium hydroxide (5 ml), benzyltriethy lammomum chloride (0.15 g, 0.65 mmole)
and a toluene solution of alcohol 3 (0'.33 g, 0.0011 mole) were added. The reaction
mixture was heated under vigorous stirring and reflux for 5 hours. Then it was cooled
io room temperature, diluted with water and extracted with dichloromethane. Afier
purification by column chromatography an oily product (0.32 g) was isolated. By the
addition of concentrated hydmchlofic acid into the cold ethanol solution of amine, a
crystalline product was obtained.

C, H, N, S agalysis: C 62.74 (cale. 63.21); H 23 (cale. 5.79); N 3.63 (cale. 3. 35) S
15.51 (calc. 15.34).

'H NMR (ppm, CDCls): 2.20 (m, 2H); 2,80 (4, 6H); 3.17 (m, 2H): 3.72 (m, 2H); 4.73
(s, 2H); 7.11-7.63 (m, 9FT); 12.27 (s, 1H).



hydrochl oride (2.7 g, 0.019 nole), an oily product (022 g) was obt ai ned,

“whi ¢h was converted into the hydrochloride, In.p. 151C . 'H NN (IobBEC 2004
CDC13): 2.90 (m 61); 3.28 (m 2H); 4.12 (rn, 2H); 4.80 (s, 2H); 7.23- 7.66
(m 9H); w2 %7é®, 1H). Exanple 23 PCT/HRO1/40027
-ditlilia-dibeuzo[e, h] azul ene-2-yl netboxy) _ethyl 1-nit)) pliotife

hydr ochl oride By the reaction of alcohet 5 (0.25 g, 0.84 nrnole) and
4-(2-c|i|oroet|hyI)-nDrphoIi-ne hydrochl oride (3.47 g, 0.019 nole), an
oily product (0.3 g) was obtained, which was converted into the

hydr och or|d y1p 178-183C. C, H N, S analysis: C59,76 (talc. 6193); H
5.30 (t N 3.35 (calc. 3.14); S 13.89 (talc. 14.38). 3H NWR (ppm

CDClB) [ﬁgp§ dﬂ;a gﬁyeh)z ng3h 5u(erua 2 Qh})&ih%z e(ind]-dizidthvBnlinem 2H); 4. 15-
4. 38 .22-7.65 (m 9H); 13.25 (s, 1H). Exanple 24

1-[ 2- (lhﬁdrbdiﬂoaddl benzo[ e, lzj azw 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-chl oroet hyl ) - pi peri di ne nDnohydrochIoride (3.3 g, 0.018 nole), an

il d 0.17 t 4
Pyt oenpéritat i 8 AfERP3 @S QM AR o SR R et o
'Wa ( PPRY ¢ @@@a’ﬂde gz 26 (m@w %ﬁﬂe} %1 %ly(pﬁod?t’b (0.22 27 wag DBlﬂ)uedZW&BCI( S

- 3.32 (rn, 2H); 7.22-7.35 (m 9H);
10 97 ( spneed ﬁmﬁm hytﬂﬁchloude m.p. 151°C..

1-[2-(1,8-dithia-di benzo[ e, hl azu] eae- 2-yl rnet hoxy)-ethyl] -pyrrolidine
hydr ochl ori de

'H NMR (ppm, CDCl3): 2.90 (m, 6H); 3.28 (m, 2H); 4.12 (m, 2H); 4.80 (s, 2H); 7.23-
7.66 (m, OH); 12.7 (s, 1H).

Example 23
4-[2-(1,8-dithia-dibenzo[e,h]azulene-2-ylmeth oxy)-ethyi}-morpholine

bydrochloride

By the reaction of alcchol 5 (0.25 g, 0.84 mmole) and 4-(2-chloroethyl)-morpholine
hydrochloride (3.47 g, 0.019 mole), an oily product (0.3 g) was obtained, which was

converted into the hvdrochloride, m.p. 178-183°C.

C, H, N, S analysis: C 59,76 (calc. 61.93); H 5.30 (calc. 5.42); N 3.35 (calc. 3.14); S
13.89 (calc. 14.38).

' NMR (ppm CDCls): 3.05 (m, 2H); 3.25 (m, 2H); 3.55 {m, 2H); 4.0 (m, 2H); 4.15-
4.38 (m, 4H); 4.7 (s, 210); 7.22-7.65 (m, 9H); 13.25 (s, 1H).

Example 24
1-{2-(1,8 —dithia-dibenzo[e,h]azulene~2—yln1ethoxy)—ethyl]—piperidine

bydrochloride

By the reaction of alcohol 5 (0.25 g, 0.84 mmole) 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. 173°C.



By the reaction of alcohol 5 (0.25 g, 0.84 mvole) and -
"I -(2-chloroethyl)-pyrrolidine hydrochloride (3.1 g, 0.019 rnol e)w}@@g aniLy
Pt

product (0.2 g) was obtained, which was converted into the hydrochl oride.

The corrp‘gig_r]‘ggnq%scri bed in Exanpl es 26-30 were prepared pbrommligehel 6 and
the corfespdnding chl oroal kyl di al ktyl ari ne hydrochl ori de according to the
process described in Exanple 26. Exanpl e 26

[3-(1ll-fluoro--1,S-dithia-di beozo[ e, h]€zal ene-2-yh n. et

Oxy) - propyl ] -di unet hy] - am ne hydrochl oride To a sol ution of

3-di et hyl am nopr opyl chl ori de hydrochloride (1.8 g, 0.011 nole) in 50%
sodi um hydroxide (5 m), benzyltrietbyl ani nroniumchloride (0.15 g) and a

tol uene_sol ution of al cahol 6 D 1 Gye 0. 8,47 a Mgy reqact i on
m xt ur ellfm&&%ocﬁﬁﬁgr ?vd’lég(bé&ﬁ)@t’lsr&l’ 4@#2%5%%3@1‘ g;%%g%oit}?)s’ .3' Then it
was €00l 2dyta & HeRpenatyy epdiyhateds Wil By en7aRdigxt racted with

di chl ordé g@#ﬁa’n@&%f’g}?g&?i@fg)fon by \((:\fcl)llt’unl_%achroﬁat og)r(aphy an oily
product (0.18 g) was isolated. By the addition of concentrated

hydrochloric acid into the cold ethanol solution of amne, a c ystalli~te
pr oductExasplshiii ned, mp. 209-214C. 'H NTMR (ppm CDA3): 2.30 (m 2H);

A 3%%?’ *9%-3‘m%?a%%ﬁv@%:hiﬁ%%y%%@ﬁ%&@i?é'-?é&ﬁ%‘é% /1 01100027
ARy &rdarhl

[2- (11- PYEedeblqrige i 1 o di benzof e, | 2] azul ene- 2- yi ni et hoxy) - et hyl | - di met | 2y
| -am ne hydrochloride By the reaction of alcohol 6 (0.21 g, 0.67 nmoie)

and 2-di net hyl am noet hyl chl ori de_ hydrochl oride (1. ANEN (o] =) IR oily
pr oduct Bc-'othzzregyth:@@foaéﬁ%h%ﬂKU-%i&zr@-%gﬂme[ﬂ%\ﬁéﬁ tiﬁéicﬁ%"or%{sﬁ%l)ﬂ@%‘%%‘?%ﬁgr i de,
mp. 15%5,&15050%01-'“13 (3.1 g, 0.019 mole), 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  chloroalkyldiatkylamine hydrochloride according to the process

described in Example 26.

Example 26
[3-(11-fluoro-1,8-dithia-dibenzo [¢,h]azulene-2-yimethexy)-propyl] -dimethyl-

amine hydrochloride

To a solution of 3-dimethylaminopropylchloride hydrochloride (1.8 g, 0.011 mole) in
50% sodium hydroxide (5 ml), benzyltriethylammonium 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 stiring and reflux for 5 hours. Then it was cooled to room
temperature, diluted with water and extracted with dichloromethane. Afier punification
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 crystalline

product was obtained, m.p. 209-214°C.

'[{ NMR (ppm, CDCL): 2.30 (m, 2H); 2.88 (d, 6H); 3.24 (m, 2H); 3.80 (m, 2H); 4.82
(s, 2H); 7.08 (m, 1H); 7.28-7.71 (m, TH); 12.5 (s, 1H).



S HNTNIR (ppm CDC13): 2.23 (s, 6H); 3.03 (in, 2H); 4.22 (rn, 2H); 4.87 ﬁ]s,
2H); 7.06- 7.12 (m 1H); 7.23-7.73 (m 7H); 12.5 (s, 1H). Exanple 17 BC 200
4-12-(11-flue re-1,8-dithia-di benzo[e,|i.]azul eue-2-yluietbo2cv)-ethyl]-nio
- rp Mlinwo hwystsschl ori de By the reaction of al cohol 6 (0.PZ¥ngRoi00@B7

iranol e) and 4-(2-chl oroethyl)-norpholine hydrochloride (1-9 g, 0.01
nole), an oily product (0.15 ) was obaﬁu ned, which was converted into the
hydrochl ori de, mp. 168-170C. 'H NvLR {ppm CDCl3) 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) Exanple 29

1-[2-(11-iuoro-1, 8-dithia-di benzo[ e, h] azul ene--2-yl rnet hoxy)-eth.yll-piperi

dine hpdseghl pyide By the reaction of alcohol 6 (0.21 g, 0.67 innole) and
1- (2-chl'oroet hyT) - pi peri di ne nonohydrochloride (1.9 g, 0.01 nole), an oily

pr oduct [2-01 12flg)p reds 8 atittak aabenaie, dhazulese-2 oylvethasy )-othy 1B eipgl-cotiber i de,
mp. 214-216' C. 17 DEC 1004 WD 0118' 890 }' Cl/HRO 1/00027 ?8 Exanpl e 30
1-(2- (1&3’%{&?@0111 §- di t hi a- di benzot e, hl azuEl ene- 2-yl ui et ho
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 nOB@)the dBa@idy oPR@HEL 6((0.2175,9) 6Masmebd) aadaemdmﬁat amﬂﬁ)et sthleﬁtied
into the hydrochloride, in.p. 202 "205C 1HN( 2. 14%]%{}11
PR

2. 24 (i hydeplorgieodl.frg, RH) mdeBmn(enly gH;ducg (8:22 g}qwagmbtamc@lw
4.88 (s 7.,24-7 12.7 (s, 1 The conpounds
descr|(b%@Y@]{%@%T@sh@%gOMT’é“ﬁrig 1513 ﬁzrom al coh(()I 7 zl;?ld t he ™ :

'H NMR (ppm, CDCly): 2.23 (s, 6H); 3.03 (m, 2H); 4.22 (m, 2H); 4.87 (s, 2H); 7.06-
7.12 (m, 1H); 7.23-7.73 (m, 7H); 12.5 (s, 1H).

Example 28
4-[2-(11-fluoro-1,8-dithia-dibenzo[e,1]azulene-2-vimethoxy)-ethylj-morpholine
hydrochloride

By the reaction of alcoho! 6 (0.21 g, 0.67 mmole} and 4-(2-chloroethyl}-morphoiine
hydrochloride (1.9 g, 0.01 mole), an oily product (0.15 g) was obtained, which was

converted into the hydrochloride, m.p. 168-170°C.

'H NMR (ppm, CDCL): 3.05 (m, 4H); 3.65 (m, 2H); 4.05 (m, 2H); 4.28 (m, 4H); 4.87
(s, 2H); 7.09 (m, 1H); 7.23-7.74 (m, TH); 13.25 (s, 1H).

Example 29
1-[2-(11-fluoro-1,8-dithia-dibenzole, A}azulene-2-yhnethoxy)-ethyl}-piperidine
bydrechloride

By the reaction of alcohol 6 (021 g, 0.67 mmole) 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 hydrochlenide, m.p. 214-216°C.



correspondi ng chl or oal kyl di al kyl arni ne hydrochl ori de according to the
process described in Exanple 31. Exanple 31 TDEC2W5
[ 3-(11-chloro-1, S-dithia-di beazo[ eh] azul eue- 2-yl rnetl aoNy) - propyl ] -

et hyl - amknﬁﬁhmﬁrochlorlde To a solution of 3- d|nethylanumnnnopy%mhlorlde
hydrochloride (1.7 g, 0.011 nole) in 50% sodi um hydroxide (5 m),

benzyl tri et hyl ammoni um chl oride (0.15 g) and a toluene solution of alcohol
7 (0.25 g, 0.75 irrnole) were added. ThHe reaction mxture was heated under
vigorous stirring and reflex for 3 hours. Then it was cooled to room
tenperature, diluted with water and extracted w th diclnloronethane. After
purificai ie col umm chr omat ogr aphy an oin pr oduct (0 17 g) ,A as

o Tt SR S by sl a1

4.8 (shvdFohldride-7.69 (m 8H) 12.5 (s, lH) 17 DEC 2004 WD 01/ 8789f)
PCT/ fi R%lloo 27 29 Exanple 3.2 [2-(11-chloro-1,3-ditbia-diheuzo[e, 1
] azul ene- 2-yl rret hoxy) - et hyl j Al uaet byI aniine bydrochlor-ide By the

t f al cohol 7 (0.2 I
Eeiznl g%w;ihéfhe%gféfg%ﬂfcﬁfl?ﬂ‘rq?oﬁg(o Py oL il B 31& Cgl%;fg@ i}:ﬁ%ﬁg Ly
r oduc varitze i de,
P o S Y it iR R, WO EholB £ M g CR B e G By N S
2H) ;4. 88n{&tedilo the BRdrodhl68dé . BH02-205°65 (s 11-). Exanple 33

4-[2-(11-chloro-1, 8-dithia-di benzo[ e, hj,tzul ene-2-3riruethoxy)-ethyl]-u-Ior
i ) holine hydrochlorlde

' NMR (ppm, CDCL): 2.14 (m, 2H); 2.24 (m, 2H); 3.01 (m, 2H); 3.85 (m, 2H); 3.93
(m, 2H); 4.21 (m, 25); 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  chloroalkyldialkylamine hydrochloride according to the process

described in Example 31.

Example 31
[3-(11-chloro-1,8-dithia-dibenzofe, hlazulene-2-yim ethoxy)-propyl]-dimethyi-

amine hydrockloride

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 mmole) 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, m.p. 199-200°C.

"H NMR (ppm, CDCly): 2.31 (m, 2H); 2.89 (d, 6H); 3.25 (m, 2H); 3.80 (m, 2H); 4.3
(s, 2H); 7.26-7.69 (m, 8H); 12.5 (s, 1H).



By the reaction of alcohol 7 (0.2 g, 0.61 nu7ole) and
4- (2-chl oroet hyl ) -norpholine hydrochloride (1.9 g, 0.01 nole), an 0|%¥
product (0.21 g) was obtained, which was converted into the hydrddhﬂ a8k

mp. 190Gq &AM R (ppm CDC13): 3.08 (in, 2H); 3.32 (in.phhiodndd (in,
2H); 4.05 (tom 2H); 4.25 (m 41H); 4 87 (s, 2H); 7.29-7,69 (rn, 8H; 13.25
(s, 1H). Exanmple 34 1-[2-(11-chloro- -di t hi a-di benzo

[ e, h] azul ene- 2-yl met hoxy) - et hyl ] - plperp ine hydrochloride By the reaction
of alcohol 7 (0.2 g, 0.61 rru-ncle) and 1 {2-chlorcet hyl) piperidine
nonohydrochloride (1.9 g, 0.01 nole), an oily product (0.43 g) was

obt ai neBx2mpleBZ was converted into the hydrochl oride, rn.p. 184-185C 17

30+ 2. Patkeebrs-nsghthidaai o EARPRRAE A LGRS A b -l
(rn, Fg{ydﬁlfch:foﬂl? 81H) Exanpl e 35

1-[2-(1 or o- di t hi a-di benzo[ e, h] a. zul ene- 2-yl wet : hoz-Y;
)-ethyl]-pyrrolidine hydrochloride By the reaction of alcohol 7 (0.2 g,

.55, 18 42, L CE LB L Bl 8 N .
D0 S8 i s 25 AT Dy RS ol B R

2H> 7 881v%cR 0f8 18Midrddrits, ml. 165 BreCCONpOUNds descr bed in Exanpl es
36-40 were prepared from al cohol ‘and the corresponding

cl - Aoroallpyldlalkylalnlne hydr ochl ori de according to the process
descri baY \DrOtaom, SOCL): 2.98 (s, 6:); 335 (m, 25); 4.2 (m, 2H); 4.87 (5, 2H); 7.29-
7.68 (m, 8H); 12.55 (s, 1H).

Example 33
4-[2-(11-cbloro-1,8-dithia-dibenzo[e, i)azulene-2-yimethoxy)-ethyi]-morpholine

hydrochloride

By the reaction of alcohol 7 (0.2 g, 0.61 mmole) and 4-(2-chloroethyl)-morpheline
hydrochloride (1.9 g, 0.01 mole), an oily product (0.21 g) was obtained, which was
converted into the hydrochloride, m.p. 190°C.

"H NMR (ppm, CDCl3): 3.08 (m, 2H); 3.32 (m, 2H); 3.63 (m, 2H); 4.05 {m, 2H); 4.25
(m, 4H); 4.87 (s, 2H); 7.29-7,69 {m, 8H); 13.25 (s, 1H).

Example 34
1-[2-(11-chloro-1,8-dithia-dibenzo [e,/)}azulene-2-ylmethoxy)-ethyl]-piperidine

hydrocbloride

By the reaction of alcohol 7 (0.2 g, 0.61 mmcle) and 1-(2-chloroethyl)- piperidine
monchydrochloride (1.9 g, 0.01 mole), an oily product (0.43 g) was obtained, which

was converted into the hydrochloride, m.p. 184-185°C.



Exanpl e 36
[3-(11-brono-1, 8-dithia-di benzo[ e, h] azul ene-2-y" Ai met hoi -y) - propyl | - fi] DBet704
vl - ammi ne hydrochl oride To a solution of 3-dinethylam nopropylclrloride
hydr ochl gfd ﬂ‘eﬁg?(qgﬂ 7 g, 0.011 nole) in 50% sodi um hydr oxi dg-{8rfoo:7

y

benzyl tri et hyi anmoni um chloride (0.15 g) and a toluene solution of alcohol

8 (0.23 g, 0.61 nunole) were added. The reaction m xture was heated under

vigorous staring and reflex for 3 hour80 Then it was cooled to room

tenperature, diluted with water and exrtracted wi th dichl oronethane. After

purification by colum chromatography an oily product (0.25 g) was

i sol at et NRc fppmasCDEH v érile@n, Tt ?L.T\.*/Ce(myaHb;c}lD%r(m@,H}ﬁplS @mo2hyeE2317

DEC 2004 WD _01/87840 || F RO 1/Q002 7 'H NWR (ppm CD .12): 2.28 (m,

2U); 2(1882%,7-%313-7%(@5% 1284s. Bl (m 2H): 4.81 (s, 2H); 7.28-7.71 (m

SF.); 12.5 (s, 1 H. Exanple 37 [2-(11-b ronp-1, 8-dithia-di benzo [e,h]

azul ene-2-yl niethoxy)-etbyi] -diinethyl-amn e hydrochloride By the

reacti opyhppd gphol 8 (0.23 g, 0.61 mmole) and

2- dhnethyram nioet hyl chl ori de hydrochloride (1.5 g, 0.01 nole), an oily

pr oduct 1{[2-(31-ciored ,SBithinddh el & h] avaden e drvmet ke e & v ey Hipdiddeh| or i de,

mp. 147-150C. 'H NVR (ppm CDCl13): 2.22 (s, 6H); 2.97 (m 2H); 4.22 (m

2H): 4. Bedyechlopide 7 2877 72 (m " 8H); 12.25 (s, 111). Exanple 38

4-[2-(11-brono-1, 8-dithia-di benzo

[ e, h] aznl ene- - 2-yl nuet boxy) -et hyl | -norpbolifle By the reaction of alcohol S

(0. 23 gByO:helreactioh &)f @ochdl- T Z0Ghkoadt hyhdle madphdliohdordesigl pphirohde (2. 2

g, 0.012 nol e?,_an oi |y product_ (0. 1JI g) (Yvas 8byt7ai\ned. o -
hydrochloride (1.8 g, 0.01 mole), an oily product (0.27 gj was obtained, which was

converted into the hydrochloride, m.p. 238°C.

'H NMR (ppm, CDCly): 2.14 (m, 2H); 2.29 (m, 21); 3.01 (m, 2H); 3.38 {m, 2H); 3.93
(m, 2H); 4.25 (m, 2H); 4.88 (s, 2H); 7.28-7.69 (m, 8H); 12.7 (s, 1HD.

The compounds described in Examples 36-40 were prepared from aicohol § and the
corresponding  chloroalkyldialkylamine hydrochloride accerding to the process

described in Example 36.

Example 36
[3-(11-bromo-1,8-dithia-dibenzo[e, h]aznlene-2-yimethoxy)-propyi]-dimethyl-

amine hiydrochloride

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 8 (0.23 g, 0.61 mmole) were added. The reaction mixture
was heated under vigorous stirring and reflux for 3 hours. Then it was ccoled to room
temperature, diluted with water and extracted with dichloromethane. After purification
by coluron chreomatography an otly product (0.25 g) was isclated, which was

converted into the hydrochloride, m.p. 170-176°C.



Exanmpl e 39 1--[2-(11-bronxo-I|, 8-dithia-dibenzo

-[e. h.]azul ene-2-yl nt net hoxy) - ethyl] pi peridive By the reaction of & 7cprphd
(0.23 g, 0 61 mmol e) and 1-(2-chl oroethyl)-pi peridi ne nDnohydrochIorlde
(2.2 g, 0.012 nole), an oily product (0.09 g) was obtained. WP e 40 i-
[2- (11- bNEHDSTSE dit hi -t - di benzo [e, 11 azu FCTEROLR0L

lene- 2-yl net hoay)-etl hylj-pyrrolidiue By the reaction of alcohol 8 (0.23 g,
0.61 mmoi e) and 1--(2-cl~loroethyl)-pygrohdine hydrochloride (2.2 g, 0.012
nole), an oily product (0.17 g) was obtained. WO 01/87890 32 17 DEC 2004
PCT/HRU 1 /0U0? 7 1H NM, (ppm CDCl;): 2.02 (m 41-t- 3.05 (tn, 6H); 3.96

(m ZW‘HE\%@% 2@30?% 207@621@19 §8‘|Xd JHe ToRRaUNds); deBcinh bed); n81

Exanpl es prepared from al cohol” 9 and the correspondi ng

chl or oafs, Q?ﬂ)ﬂﬁ.&@@ﬂ&@m@k@ydﬁdqm bif).de according to the process described
in Exanple 41. Exanple 41
[3-(10-trifluoronnetlryi-1,8-dith.ia-dibenzo[e,]i]azo.|ene-2-ylnietboxy)-pr

opyl]- di nrgtﬂl - amne To a solution of 3-di nthylam nopropyl chloride
hydr och f .1 g, 0.007 nmole) in 50% sodi um hydroxide (5 m),

benzyl t [%?f(lgﬁ &@%g??,gi—gmﬁtﬁ{lﬁg{ehg%!ﬂq%ﬁ’leﬁ)z - AR ethd9h-LeRei] IRheth pPRaine

al cohol re added- "The reaction m xture was
heat ed bpdesciNogdeous stirring and reflux for 3 hours. Then it was cool ed
to room tenperature, diluted with water and extracted with

di chl oronet hane. After purification by columm chromatography an oily

product %0{&1% %O\Q{aéf B’%@ gggl)’)%l_!%wgl (1]?‘91@1@2)%}3 g)dﬂl%ﬁa&zﬂoe ichlérigd (s,

hydrochloride (1.5 g, 0.01 mole), an oily product (0.31 g) was obtained, 'Wthh was
converted into the hvdrochloride, m.p. 147-150°C.

" NMR (ppm, CDCls): 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, 1H).

Example 38
4-[2-(11-brome-1,8-dithia-dibenzo[e,h}azulene-2-yimethoxy)-ethyl]-morpholine

By the reaction of alcohol 8 (0.23 g, 0.61 mmole) and 4-(2-chloroethyl)-morpholine
hydrochloride (2.2 g, 0.012 mole), an oily product (0.11 g} was obtained.

Example 39
1-[2-(11-bromo-1,8-dithia-dibenzo{e.i]azulene-2-ylmethoxy)-ethyl]-piperidine

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
1-[2-(11-bromo-1,8-dithia-dibenzo[e, 2} azuiene-2-ylmethoxy)-ethyl]-pyrrolidine

Ry the reaction of alcohol 8 (0.23 g, 0.61 mmole) and 1-(2-chloroethyl)-pyrrolidine

hydrochloride (2.2 g, 0.012 mole), an oily product (0.17 g) was obtained.



Exanpl e 42

D nmet hyl -[2-(210-trifluoronethyl-1,8-dithia-di benzo[e, h]azul ene- 2- L,r@tgﬁmy)
- ethyl]-arnine hydrochloride By the reaction of alcohol 9 (0.15 g, 0.

hol e) angdZn @ikt hyl am rl oct hyl chloride m hydrochl ori de PCIF/HER0:1G0@07 ol e)
an oily product was obtained, which was converted into the hydrochloride
(0.1 g). WO 01!87890 3 3 17 DEC 2004 PET/ RO1100027 1H N R (ppm CDCl 3):

2.94 (s, 61-1); 3.32 (m 2H); 4.18 (rn?
7H); 7.93 (s, 1H); 12.85 (s, IH). Exarrple 43
4-12.-(10-trifluoronethyl-1,8-dithia-di benzo[e, hl azul ene- 2-yl nt et hoXY) - et hy
11- norpholine By the reaction of al cohol 9 (0 18 g 0.5 nunol e) and

g; égug{] IX%M @3%”@3@‘3;?@&@%%6?5%% | 3) m Oz}ggﬁ 4 se)zﬁ))am 201 |8y

(in, ?(I n, 31-i); 4.79 (s, 2H); 7.24- 7.90 (m 8H) Exarrple44
1-[2- ( | uororret hyl -1, 8-di t hi a-di benzo[ e, h] az
| ene- 2- yI met hoxry) -et hyl]- piperidin hydrochlori de By t he reaction of

| cohol 9 (0.18 g, 0.5 nmirol d hl th
?TBEShsdghc\(ﬂ]ompwdéld@mgbé%Hgk?g%ﬁpﬁ)‘(flzélﬁ 8.%{\35',&93 ﬁ‘“&f P;%fig ad t;(;CB)
obt ai ne i r ;
1 85 (r’rFmEFf)PO“g 10% E%lﬁ{{ qll@?_l@{n @yé}%ﬁg&k{;‘ﬂe‘) dc‘é@rdmm g h pﬁmécl O
7. gRscfivdd &'Exa@ﬁﬁle 432.3 (s, 11- 1).

4.85 (s, 2H); 7.29- 7.70 (m

Example 41
[3-(10-trifluoromethyi-1,8-dithia-dibenzo [e,it}azulene-2-ylmethoxy)-propyi]-

dimethyl-amine

To a solution of 3-dimethylaminopropylichloride hydrochloride (1.1 g, 0.0Q7 mole) in
50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.15 g) and a
toluene solution of alcohol 9 (0.18 g, 0.5 mmole) 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.

' NMR (ppm, CDCly): 2.21 (m, 2H); 248 (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-trifluorom ethyl-1,8-dithia-dibeazo[e, /1] azulene-2-yimethoxy)-

ethyl]-amine hydrochloride

By the reaction of alcobol 9 {0.18 g, 0.5 munole} and 2- dimethylaminoethylchloride

hydrochloride (1 g, 0.007 mole), an oily product was obtained, which was converted

into the hydrochloride (0.1 g).



Exanple 45 1-[2-(10-tri#l noromethyl-1,8-d ithia-dibenzo [e, Viz] azulen
e-2-yl ni ethoxy)-ethyl]- pyrroiidine bydrochioriae By the reacti og.] %EE
al cohol 9 (0.18 g, 0.5 rnnole) and 1-(2-chloroethyl)-pyrrolidiln 2004

hydr ochl @gigggrded- 2 9, 0.007 nole), an oily product (0.1 gyTwasoftai ned,
whi ch was converted into the hydrochloride. WO 01/8-1890 34 1 7 DEC 2004
PCT/HRO / 00927 1F1 N-MR (ppm CDC13): 2.01 (m 21-1}; 2.75 (m 21-1); 3.10

(m 4H); 3.99 (m 2H), 4.17 (m 2H); % 83 (s, 2H); 7.26-7.91 (m 8H); 12.3
(s, 11-1). The conpounds described in Exanples 46-49 were prepared from

al cohol, 10 and the correspondi ng chl oroal kyl dial] cyl atni hy.dkQ ride
accor di ' FgNMR t(perprdoeks: 28846 $HED 34 (E“x&%ll g@&’“é@&r’p’%ggiﬁ ﬂ{)‘“ﬁhﬁ&

[ 3-(10- ro:-1,8-dit hi g-di [ i l azul ene- 2- vl ni et boxy) - propyl ] -di zn

et hyl - ﬁ?&ﬁﬁe7%= Z\ggéﬁufﬂgnﬁgg@ gﬁﬁret hyl aani nopr opyl ehl ori de hydrochl ori de
(1.1 g, 0.007 nole) in 50% sodi um hydroxide (5 rnl),

benzyl tri et hyl anu-nonium chloride (0.15 g) and a toluene solution of

al coholExldn @486 g, 0.48 mm7ol e) were added. The reaction mixture was

heat ed Gnder vigorous stirri 2&; and refi Uf( f.or %ﬂho’ur&.j éfahe_nr itthvy?_s cool ed
to roon-[2-€hperifiveremethykl SaliiandspaelcdHazelenezey by etlvy)-ethy

di chl oronet hane. After purification by colum chromatography an oily
product™POPEP RS was isolated. 'H NVR (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). Exanple 47
[2-(10-cliioro-1, 8-dithia-di benzo _ Lol

[ e, hl azBy eheRagtiorebhiakyohob©h(l. I8 i, ref Hymole)nink 4-(2-chloroethyl)-morpholine

hydrochloride (1.3 g, 0.007 mole), an oily product (0.20 g) was obtained.

' NMR (ppra, CDCl3): 2.55 (m, 7H); 3.58 (m, 2H); 3.74 (m, 3H), 4.79 (s, 2H); 7.24-
7.90 (m, 8H).

Example 44
1-[2-(10-trifluoromethyl-1,8-dithia-dibenzo [e,1)azulene-2-ylmethoxy)-ethyl]-

piperidin hydrochloride

Bv the reaction of alcohol 9 (0.18 g, 0.5 mmcle) 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, CDCl3): 1.85 (m, 2H); 2.75-3.17 (m, 6H); 3.23 (m, 2H); 3.88 (m, 4H);
4.81 (s, 2H); 7.25-7.90 (m, 8H); 12.3 (s, 1H).

Example 45
1-[2-(10-triﬂnoromethy]—l,S-dithia-dibenzo[e,h]azulene-2-yln1eth0xy)—ethyl]-

pyrrolidine hydrochioride

By the reaction of alcohol 9 (0.18 g, 0.5 mmole) and 1-(2-chloroethyl)-pyrrolidine
hydrochloride (1.2 g, 0.007 mole), an oily product (0.1 g) was obtained, which was

converted into the hydrochloride.



bydrochl oride By the reaction of alcohol 10 (0.16 g, 0.48 mvle) and

2-di met hyl am noet hyl chl ori de hydrochloride (0.98 g, 0.0068 nole) 1 78[5t o&l
product was obtai ned, which was converted into the hydrochl oride ( .JL.Z B&gl
1H NI MR Gapms&hCl3): 2.36 (s, 611); 2.65 (rn, 211); 3. 72(mr®kpg274.7 8
(s, 2H); 7.2-7.7 (m 8H); 7.93 (s, IH. W cl1r87890 35 17 DEC 2004

PCT/ 41MO 00027 Exanple 48 1-[2-(10-chl ?_rbo- 1, 8-di t hi a-di benzo

[e,lijazul ene-2-y | nietl30x3,-)-ethyl]=piperidine hydrochloride By the
reacti on of alcohol 10 (0.16 g, 0.48 irnncle) and

1- (2-chl oroet hyl ) - pi peri dine inonohydrochioride (1.25 g, 0.0067 nole), an
oily product (0.11 g) was obtained, which was converted into the

hydr ochh:gnj ; . : (2 B 17 4.78
(2 2k B, ot CLI R R 2 T Bl o P 1 T 34 beneol e, h
azul ene_(rg,ﬁyjzllggiq.lgga(y)zfqg;w:k()-?:gqy(rm,oﬂ}ﬁ);lilﬁé BylHhe reaction of al cohol 10

(0.16 ¢ -mno:e) and | -(2-chloroethyl)-pyrroiidine hydrochloride
(1.15 g, 0.006 7 nole), an oily product (0.14 g) was obtained. 'H NVR (ppm

CDC13): _1.87 (m 4H); 2.76 (in, 4H) . 2. 2H)... ' 78. (s,

2H): 7. 2be compaundsigescripid ébﬁb%faﬁ%ﬁé 4%@2»%5'%31%@2%3? f%?ogéréﬂ a\%/grtge

prepared fr L goh y r bpdeChlcesiahkytdi gld oybedssi ne

hydr och 81%F§Jegng}élg%r§%ﬂr?é&t@tqh% F&ﬁcgiswgglgri bgd iCn Exa%pl e 50. 01}ngarrpl e 50
described in Example 46.

Example 46
[3-(10-chlore-1,8-dithia-dibenzofe,/ijazulene-2-Vl methoxy)-propyl]-dimethyl-

amine

To a solution of 3-dimethylaminopropylchloride hydrochloride (1.1 g, 0.007 mole) in
50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.15 g) and a
toluene solution of alcohol 10 (0.16 g, 0.48 mmole) 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 purtfication

by column chromatography an oily product (0.17 g} was isolated.

"H NMR (ppm, CDCl3): 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, €H).

Example 47 _
[2-(10-chlore-1,8-dithia-dibenzo [¢,/]]azulene-2-ylmethoxy)-ethyl]-dimethyl-amine

hydrochloride
By the reaction of alcohol 10 (0.16 g, 0.48 mmole) and 2-dimethylaminoethyichloride

: n o Al 101 1 vas
hydrochloride (0.98 g, 0.0068 mole), an oily product was obtained, which v

converted into the hydrochloride (.12 g).

'H NMR (ppm, CDCly): 2.36 (s, 6H); 2.65 (ro, 2H); 3.73 (m, 2H); 4.78 (s, 2H); 7.2-7.7
(m, 8H); 7.93 (s. 1H).



[3-(10-brotl so-1, 8-dithia-di benzo[e,ii | azuiene-2-yrm

et boxy) - ppropyl | -di i net hyl - am ne h37cdrochl oride To a sol ution of

3-di et hyl al ni nopropylcliloride hydrochloride (1.1 S g, 0.0074 r’rql B C Z[m
50% sodi wn hydepxide (5 m), benzyltriethy'a noni um chl or}jcdle;.ﬁﬁ\gm%gigs él a
W O 01/87890 36 17 DEC 2094 PCT/13x- /}va77 toluene solution of alcohol 11
(0.2 g, 0.53 imole) were added. The rgacti on m xture was heated under
vigorous stirring and reflux for 3 houfs. Then it was cooled to room
tenperature, diluted with water and extracted wi th dichl oronet hane. After
purification by colum chromatography an oily product (0.17 g) was

i sol ated, which was converted into the hydrochloride. 1H NIVIR (ppm

CDC13): 2H); 2.81 (d, 6H); 3.17 2H); 3.74 2H), 4.75 ,
2H) ; %%ﬁ%m%l—b; 12.% (s,l_? H) . ExgmpleH)Sl (m 2% (s

[ 2- (10- prjong0-chiSrslitthbaneh Rep&plde fazutene-2-yimethoxy)-ethyl]-piperidine

azul ene_Z-yl nmet hory) -et hyyl' -di ni et hyl -af uiné hydrochl oride By the

react i ohygfocdileodel 11 (0.2 g, 0.53 i nole) and 2-d

met hyl am noet hyl chl ori de hydrochloride (1.18 g, 0.0074 nole), an oily
product was obtained, which was converted into the hydrochloride (0.12 Qg).

“H NWVR : - 302k 12Hhnd 42D cf pifled@nés,
oH): 7. ggpmirgg&@ Ogé}(’%fgmz? @36 f’sf—i)o%gEgg@ln%l je;m%%%lie[ 5@{%8‘?‘%?%%?% 'S cl
i thi a- dienzpiech]l@zdd €ne52¢y D006 male); eh hyily] predyperi0. Hi g why dbteiddor i de
By the reaction of alcohol 11 (0.2 g,.0.53 ninp e) and
1- ( 2- chr&igeway cpuyrERs inge e byasreblpEAschl ori de (1.27 g, 0.0074 nole), an
oily product (0.15 g) was obtained,

"H NMR. (ppm, CDCl): 1.57 {m, 2H); 2.95-3.87 (m, 10H); 4.78 (s, 2H); 7.2-7. (m,

SH).

Example 49
1-[2-(10-chloro-1,8-dithia-dibenzo[e,r]azulene-2-yhnethoxy)-ethyl]-pyrrolidine

By the reaction of alcohol 10 (0.16 g, 0.48 mmo'e) and 1-(2-chloroethyl}-pyrrolidine

hvdrochloride (1.15 g, 0.0067 mole), an oily product (0.14 g) was obtained.

"H NMR_ (ppm, CDCI3): 1.87 (m, 4H); 2.76 (m, 4H); 2.88 (m, 2H); 3.86 (m, 2I); 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  chloroalkyldialkylamine hydrochloride according to the process

described in Example 50,

Example 50
[3-(10-bromo-1,8-dithia-dibenzo{e, ijazuiene-2-yimethoxy)-propyij-dimethyl-

amine hydrochloride

. To a solution of 3-dimethylaminopropylchloride hydrochloride (1.18 g, 0.0074 mole)

in 50% sodium hydroxide (5 ml), benzyliriethylammmonium chloride (0.15 g) and a



whi ch 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)_ 1Y¥@er 204

01! S-189Q) DEC 2604 PCT/ HROL/ 0{ ?027 Exarrpl e 53 e fr oL e
1 [ 2--(18%‘71 %%Dr?o 1, 3-di . t hi a- di beuzo[ e, h} azul eue- PCTRROLGG027

-yl met ho. xy)-ethyl)-pyri-olidife By the . reaction of alcohol 1 1 (0.2 g,
0.53 nrnole) and 1-(2-chl oroethyl)- pyr?%l i di ne hydrochl oride (1.37 g,
0.0074 nmole), an oily product (0.09 Q) was obt ained. "H NWR (CDCI 3): 1.69

(7m224|7_|) ggtizqq%z oglitign QEQW%Z 1&48 2 gz),l_B 53 mmo wuel_gdae[cll %% geactlonquu{‘turc

2-(10- I t:

V) - pr opy T P e rhget VHdal RO R A %h%ﬂfe B 250814 (0. 2
g, 0. 53‘[6&[15&%1@96 Qiﬂﬂxtéld iithnehtey hind Bkt d x@myh@%mﬂﬁ@ehmﬁwghhﬁm@tm (1.18
g, 0.0074 e), an oily product (0.12 a) was obtained, whic

conver t byl Mtnmmt hbld)mmmmr |ade01y|—de|RC( 67 @ICYay: isplagd,( avhigh -wag. 47
(s, 6H; 4.77 (s, 2H); 7.1-7.85 (mu, 8H). The
corrpoun‘&%m’&é"?‘é Ptl?e W%’EQ%}%”@% 55-57 were pr epared from al cohol 12 and the

correspondi ng chl oroal kyi di al kyl am ne hydrochl ori de according to the
process described in Exanple 55. Exanple 55 ss[3-(9,11-dimethyl-1, 8-d

i t hi a- difpen®] @pn), @Dﬂl@n@-z} yﬂ,rmtry;@s&l) {@yr iy 13) P 2HhyB 74dm, M) 4y75
droehioride To a solu met hyl azni nopr opyl chl ori de hydrochl ori de

(1958 ofs. Shognatafelm, Mt 3 E T

Example 51
[2-(10-bromo-1,8-dithia-dibenzofe, ilazulene-2-vlmethoxy}-ethylj-dimethyi-amine
hydrochloride

By the reaction of alcohol 11 (0.2 g, 0.53 mmole)} and 2-dimethylaminoethylchloride
hydrochloride (1.18 g, 0.0074 mole), an oily product was obtained, which was

converted into the hydrochloride (0.12 g).

"H NMR. (ppm, CDCly): 2.91 (m, 6H); 3.27 (m, 2H); 4.15 (m, 2H); 4.80 (s, 2H); 7.23-
7.84 (m, 8H); 12.4 (s, 1H).

Example 52
1-12-(10-bromo-1,8-dithia-dibenzoje, hjaznlene-2-ylmethoxy)-ethyl]-piperidine
hydrochloride

By the reaction of alcohol 11 (0.2 g, 0.53 mmoie) 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 hydrochlioride.

"H NMR (CDCly): 1.38 (m, 2H); 1.85 (m, 2H); 2.17-2.36 (m, 2H); 2.76 (m, 2H), 3.12
(m, 2H); 3.17 (m, 2H); 4.18 (m, 2H); 4.78 (s, 2H); 7.25-7.90 (m, 8H); 12.3 (s, 1H).



in 50% sodi um hydroxide (5 m), berayltriethylammoniuin chloride (0.15 g)
and a toluene solution of alcohol 12 (0.18 g, 0.55 nznole) were aﬁpﬁe% dl'[]ree
reaction m xture 17 DEC 2004 :;' O 0; 187S90 PCT/ HROL/ 110027 38 was é
under vi §orousissairring and reflux for 3 hours. Then it wasI/gpoel/@d:t o room
tenperature, diluted with water and extracted w th dichl oronet hane. After
purification by colum chronmatography3an oily product (0.13 g) was

i sol ated, which was converted into the hydrochloride. 'H N1R (ppm

CDClB) 2.22 (m 2H) 2.29 (s, 3H); 2.61 (s, 3H; 2.81 (s, 6H); 3.17 (m

2H); 3. E4afople B .75 (s, 2H); 7.11-7.67 (m 7H); 12 (s 1H) Exanpl e 56
[2(91- ine I-I 8d|th|a di benze[ e, 12] azul eur -2-

et hoxy) le[ﬂkﬂ]l;biomthSquttammbeﬂgaje,d(}Midﬁnde jﬂwﬁthexy)eafétwﬂoﬁym@lail@bhol 12
(0.18 g, 0.55 nir ole:) and 2-di nethyl arni noet hyl chl o, -ide hydrochl oride
(1.12 g, 0.0077 nole), an oily product was obtained, which was converted

00Ot By RGBS {Giadd 1000 2 S NS iRl AR 9 o for8Ens) pAbiiageOl

7 12- 7. G4 afoRhickids pl?z §.8074 nidle), @(Qf@kﬁo&ﬂct (0. 09 o) was obtained.
1-12-(9,11-dinethyl-1,8-dithia-d b ezxzo [e, hl azu lene-2-yl m

et boxy)-ethyl |- pyrrolidine hydro;:hl ori ﬁe By theI reaction Sf al cohol 12
0.18 : 1-(2- (el ' 1.32

0. 0. oo iy Tk 168 Gttt 26 BF BINEEOUR attha s AR (ot

CDC13) ﬁgofgggr’@ 83%@)8}92 24 (m 2H); 2.69 (rn, 21-1); 2.29 (s, 3H), 2.61

(s, 31 (zu, 2H); 3.55 (rn, 2H); 4.12 (zn, 2H); 4.80
(s, 2H) 7-22- 7.85 7TM 12.5(s,2H). 17 DEC 2004

Exarmple 54
[2-(10-bromo-1,8-dithia-dibenzo{e,i}azulene-2-vimethoxy)-propyl]-dimethyl-

amine hydrochloride

By the reaction of alcchol 11 (0.2 g, 0.53 mmole) and 1-dimethylamino-2-
oropylchloride hydrochleride (1.18 g, 0.0074 mole), an oily product (0.12 g} was

obtained, which was converted into the hydrochloride.

"H NMR (ppm, CDCl3): 1.17 {d, 3K); 2.47 (s, 6H); 5.02 (m, 1H); 3.68 (m, 2H); 4.77
(s, 2H); 7.1-7.85 (m, &H).

The compounds described in Examples 55-57 were prepared from alcchol 12 and the
corresponding  chloroalkyldialiylamine hydrochloride according tw the process

desciibed in Example 335.

Example 55 |
[3~(9,11—dimethyl-l,S—dithia-dibenzo(e,h]azulene—2—ylmethoxy)-propyl]-dimethyl-

amine hydrochloride

To a solution of 3-dimethylaminopropylchloride ydrochloride (1.23 g, 0.0077 mole)
in 50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.15 g) and 2

toluene solution of alcohol 12 (0.18 g, 0.55 mumole) were added. The reaction mixture



WO O3/ 887SM 39 PCT/ HP-, 01100027 The corrpounds descri bed in Exanpl es 58 62

-were prepared porn al cohol 13 and the corresponding 71 OEC 7004
chloroall :yldiallcylam ne hydrochl oride according to the process descrl bech

in Exampl e 58. Exanple 58 '

[ 3- (10, T¥Odi/€M%6r 0- 1, fi - - di t hi a- di benzo[ e, h] azul ene- 2-yl| st orxo;}f)mplr?opyl ]-di

m et hyl - am ne hydrochl oride To a solution of 3-dinethylam nopropylchloride

hydrochloride (1.5 g, 0.0095 nole) in 3%0% sodi um hydroxide (5 m),

benzyl tri et hyl anrnoni um chl oride (0.15 g) and a toluene solution of

al cohol 13 (0.2 g, 0.68 rmole) were added. The reaction mxture was

heat ed Wadgs.t¥d gaieusicstdusrstingnanddreflinyof doBrhdiies. it THEFOP e T 080! ed

t t t “di | ut ed th t d t

i chi orsirmetamere diades biyaner 82 PR <15y 081 Sah LAl SUAE B 48Ry “RAETY
duct | afed, wh t fieh (62875

9. TR cbetgyots 38 (BN, B O et RPRe it M

375 ( . %ng%t%ﬁﬁf&@dr@eﬂ)mﬂe.zz 7.74 (m 7H); 12.35 (s, 1H). Exanple 59

oxy)-e i rnet
[2-(10,11--dichloi-o0-1,8-dithi a-di benzo[e, |r]azul ene-2-yl metb am ne

h drochl oride By the reactlon of 1 0.
2yd| met iy NAVIR ﬁéﬁnhmla) ari4ém. F@b %E‘Lﬁ;i &%&—b (%619(5 05}8)80%5@? ef?anﬂan oily
roduct ed r t ochloride (0.08
rpH Nll\J/I Rﬁ%\% %C@Z 2@“%3@((%@{‘%%4{%’#?11'7&@&)]2@(§1M@?m 2H)I; 4. %(31 (s, 9
2H); 7.23- 74(m 7H); 12.3 (s, IH. Exanple 60
Example 56
[2-(9,11-dimethyl-I,S—dithia—dibenzo[e,h]azuleue-l—ylmethoxy)-ethyl]—dimethyl-

amine hydrochloride

By the reaction of alcohol 12 (0.18 g, 0.55 mmole) and 2-dimethylaminoethylchloride
hydrochloride (1.12 g, 0.0077 mole), an oily product was obtained, which was
converted into the hydrochloride (0.09 g).

"H NMR (ppm, CDCl; ) 2.29 (s, 3H); 2.61 (s, 3H); 2.91 (m, 6H); 3. 28 (m, 2H); 4. 13.
(m, 2H); 4.80 (s, 2H); 7.12-7.67 {(m, 7H); 12.3 (s, 1H).

Example 57
1-[2—(9,11-dimethyl—1,S-dithia-d ibenzo[e, 7]azulene-2-ylm ethoxy)-ethyl]-

pyrrolidine bydrochloride

By the reaction of alcohol 12 (0.18 g, 0.55 mmole) and 1-(2-chloroethylpyrrolidine
hydrochloride (1.32 g, 0.0077 mole), an oily product (0.11 g) was obtained.

"H NMR (ppm, CDCls): 2.07 (m, 2H); 2.24 (m, 25); 2.69 {m, 2H); 2.29 (5, 3H), 2
(s, 3H); 2.95 (m, 2H); 3.31 (m, 2H); 3.85 (m, 21); 4.12 (m, 2H); 4.80 (s, 2H), 7.22-
7.85 (m, 7H); 12.5 (s, 2H).



17 DEC 2004 WD 01!87S90 PCT NRG | 00027 40 4-[2-(10,11-diehlo o-1, ?-di tl
‘i a-di benzo[ e, 1 ]azul eue-2-yl wet hoxy)-ethy!]- nor pbolii a hydrochl oo i 4804

the reaction of alcohol 13 (0.2 g, 0.68 mnoie) and

4- (2-chl groethyl)-inoipholine hydrochloride (1.7 g, 0.0Q3%4ml&¥e7an o0ily
pr oduct \Wé)sﬂ‘g‘lg%l’]gi ned, which was converted into the hydrééﬁf%@ijﬁéeo"(o. 11 g).
1H NWR (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):3%.22-7.74 (m 7H); 12.55 (s, 1H).
Exanple 61 1-[2-(10,11-dieliloro-1,S-C

I t hi a-di benzo[c, h]azul eiie-2-ylniet hox@ -ethyl]- piperidine hydrochloride
By the Thactinpouafls dbowited 1o ExDudey 580bwert psipajedafigm alcohol 13 and the

1- (2-chl oroet hyl)-piperidine _nonohydrochlaride (1.7 g, 0.0095 nole an

oi |y preitiesponas &bt prradcy | uaHefamis 1@@9 Fpﬁgei ﬁ{i%‘)lgh’@ hEPdrthhlpfi?éiea%
(0.045 g). ' H/N (EDC13): 1.42 (m 2H); 1.87 (in, 2H); 2.23-2.37 (m
oH): 2. C(Wd?ﬁ?‘gﬁg’%ﬁﬁ 2H): 3.65 (m 2H): 4.19 (in, 2H): 4.79 Is,
2H): 7.22-7.74 (m 7E 12.1 (s, 1H). Exanple 62

1-[2-(10, 11-dichloro-1, 8-dithia-di bet zo[e, 12] azul ene-2-yln etho--,- yl]-
pyrrol i Bkaepleyd ochl ori de By the reaction of alcohol 13 (0.2 g, 0.68 nmole)

d 1- (2- chl or oet hyi ) - i dj. | ori,d 620, .0 ,
o 'y pr Gt lodaclabr b Diashengal i rnen e P b EvRe R bR BB, "
(0.09' ) ;A7 DEC 2904 VO 01187890 PC rl HRO1/ 00027 41

To a solution of 3-dimethylaminopropylchloride hvdrochloride (1.5 g, 0.0095 mole) in
50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.15 g) and a
toluene solution of alcohol 13 (0.2 g, 0.68 mmole) were added. The reaction mixture
was heated under vigorous stirring and reflux for > hours. Then it was cooled to room
temperature, diluted with water and extracted with dichl oromethane. After purification
by column chromatography an oily product was isolated, which was converted into the |

hydrochloride (0.075 g).

'H NMR (ppm, CDCl3): 2.25 (m, 2H); 2.83°(s, 6F); 3.19 (m, 2H); 3.75 (m, 2H); 4.76
(s, 2H); 7.22-7.74 (m, 7H); 12.35 (s, 1H).

Example 59
[2-(10,11-dichloro-1 ,8—dithia-dibenzo[e,i:}azulene—Z—yimeth oxy)-ethyl]-dimethyl-

amine hydrochloride

By the reaction of alcohol 13 (0.2 g, (.68 mmole) and 2-dimethylaminoethylchlorde
hydrochloride (1.4 g, 0.0095 mole), an oily sroduct was obtained, which was

converted into the hydrochloride (0.08 g).

"H NMR (ppm, CDCl5): 2.57 (s, 6H); 3.47 (m, 2H}); 4.15 (m, 2H); 4.81 (s, 2H); 7.23-
7.74 (m, 7H); 12.3 (s, 1H).

Example 60



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 YNa Ol / ors\ . 777 f '7T17 ! (c 1 TADEC42006 ~,
k S., J, G111, | .4L ' t , - AAA | 1-1 The conpounds described in
Exanpl es, 63, 84eere prepared from al cohol 14 and the compcespending
chl or oal Kyi di-al kyl ami ne hydrochl ori de according to the process described
in Exanpl e 63. Exanple 63 [3-(9-chloro-11-11uoro-1,8-dithia-d ibenzo [e,]l z]
azul ene- 2-yl rnet hoxy) - propyl | - dinethY“lanine hydrochl ori de To a sol ution
of 3-dimethyl am nopropyl chloride hydrochloride (1.22 g, 0.0077 nole) in
50% sodi um hydr oxi de (5 n1_,'benzyltriethyylannnniUq)chloridﬁ (0.15 g) and
a  tol ubf2(sLtdiohloab- B chibuiz-dibepmied gzulenes-yYlaneibopyiet iy kdded. The
reaction m xture s heated under vigorous stirring and reflex for 3
hours.*?Héﬁh?k“%§§ggwgn89d%o room tenperature, diluted with water and
extracted with dichloronmethane. After purification by colun-in
chromat ography an oily product was isolated, which was converted into the
gyg ' thszﬂﬁf%%@i%ﬁlg?f gbcghbmzm?&??g( @.lﬁﬁnzmﬁ!b@;)?»arid gr(%c}glmogwlﬁ-nzg@gob@% 6H)1;
: m ;3. m 4, S, . 7.11-7. TH); A S,
)+ Examphredderifie. (b7l v b0% Telchorn. ol Bt M bepaE Ve Wad
| z] azul ene- 2-),1.1 met h.oxy) et h i,haet byl -am ne hydrochl oride By the
reactioﬁ”ﬁ#gﬁdeﬁﬂiefﬂéﬁ%jﬁglé%h%?gsﬂnnole) and 2-di m et hyl
am noet hyl chl oride hydrochloride (1.12 g, 0.0077 nole), an oily product
was obt ai ned, which was converted into the hydrochlorid : )y NV
01/ 8789H AIMIT7 (PEEG, 204 1:)PET2HRD, 250082 77(m. 2¥1); 3.60 ?m, E?I)S%-&.J (i, 2@5\9

4.16-4.36 (m, 4H); 4.80 (s, 2H); 7.22-7.74 (m, TH); 12.55 (s, 1H).

Example 61
1-{2-(10,11-dichlo ro—l,S—dithia-dibeuzo[e,}z]azuiene—Z—ylnlethoxy)-ethyl]-

piperidine hydrochloride

By the reaction of alcohol 13 (0.2 g, 0.68 mmole) and 1-(2-chloroethyl)-piperidine
monohydrochloride (1.7 g, 0.0095 mole), an oily product was obtained, which was

converted into the hydrochioride (0.645 g).

'H NMR (ppm, CDCI5): 1.42 (m, 2H); 1.87 (m, 2H); 2.23-2.37 (m, 2H); 2.78 {m, 2H);
3.22 {m, 2H); 3.65 (m, 2H); 4.19 (m, 2H); 4.79 (s, 2H); 7.22-7.74 (m, TH); 12.1 (s,

1H).

Example 62
1-[2-(10,11-dichloro-1,8-dithia-dibenzo[e, t]azulen e-2-ylmethoxy)-etbyl}-

pyrrolidine hydrochloride

By the reaction of aicohol i3 (0.2 g, 0.68 mmole) and 1-(2-chloroethyl)-pyrrolidine
hydrochloride (1.62 g, 0.0095 mole), an oily product was obtained, which was

converted into the hydrochloride (0.09 g).



1H NMR (ppm CDO z): 2.97 (m 6H); 3.37 (m 2H), 4.2 (m 2H); 4.87 (s, 2H);
7.08- --9 ¢ rr* 1" /.. "17TL 0 I7nl; 1 L.51J, 1.11.1. % Exanpl 1 BOEC 2004
Preparati on of al dehydes To a dichl oronet bane sol ution of al cohol (0.002

nol e/ 15 ng\)on%ﬁgg%e 1) dipyridine chrome (VI) oxide (pyri@ylrngighennat e,

PDC, 0.00 was added. The reaction mxture was stirred at room
tenperature within a period of 3 t0Ol S hours. To the reaction mxture
di ethyl ether (20 m) was added and the*Hiluted reaction mxture was
purified on a florisil colum. The obtai ned product was additionally

purified on a silica_gel colum. Accoydj 1o .the ess  of, nphen B,

st art i ng'H MvRafmmmope Ditle): 2 Eohab S # I%-g%kmgg'ﬁ)po?’%@nﬂ?%ﬁ‘dj'%"%Phgﬁ;’ wer e
obt ai ned, di.benzgazyl ene denl vabiyes, whakejyuRl,;iR3, R4, RS, R6, R7, R8
and R9 =*H? \B:0 20 Ehd* B2, “R3, ' RE“ahd /X iavé thé meani ngs shown in
Table 2. Table 2 The foll owi ng conpounds described in Exanples 65-68 were
prepared from al dehydes disclosed in Table 2 and the corresgolnfi n%%
phosphor Qs cylristemdackecdbedint Bxanples 8 drfevsTel pEPEN B dOMalERERD 4, agg the

Exanpl e 65 3-(11-fluoro-S-oxa-l-thia-dibenzol,e,.hlazrxl an e-2- - i C
aci (rjrp met ﬁgm'e?égméﬁng.?dﬂ@@ 1%'16191§7§@@}9%{]?f1?h@?%§% %'Syd}f% gp@c%gut i on
of al dehyde 15 ,(.0. 0024 nole) in toluene (10 M), glide 1 i 1i C
Ayl (il p&?sr%}))eﬂ,(‘gsé)’.za”iqplje%;' de ) ( )

Example 63
[3-(9-chloro-11-finoro-1,8-dithia-dibenzo[e, /1] azulene-2-ylmethoxy)-propyl}-

dimethyl-amine hydrochloride

To a solution of 3-dimethylaminopropylchleride hydrochloride (1.22 g, 0.0077 mole)
in 50% sodium hydroxide (5 ml), benzyltriethylammonium chloride (0.15 g) and a
toluene solution of alcohol 14 (0.19 g, 0.55 mmcle) were added. The reaction muxture
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 was isolated, which was converted into the

hydrochloride (0.095 g).

TH NMR (ppm, CDCl): 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); 12.35 (s, 1H).

Example 64
[2-(9-chloro-11-fluore-1,8-dithia-dibenzo [e.h]azulene-2-ylmethoxy)-ethyl]-

dimethyl-amine hydrochloride

By the reaction of alcohol 14 (0.19 g, 0.55 mmole) and 2-dimethylaminoethylchioride
hydrochloride (1.12 g, 0.0077 mole), an oilv product was obtained, which was

converted into the hydrochloride (0.07 g).



acetate) 0-1 .08 0.0024 nole) was =added, The reaction m xture was stirred
under reflux for 4 hours and then it was cooled to room tenperature,
evaporated to dryness and extracted with ethyl acetate. After puril#ilE&ti0dn
by col um \chypeRbeor aphy a crystalline product (0.03 g) wasrisehaved. 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, %H); 7.48 (s, 111); 7.80 (d, 1H,
J=15.69 Hz). Exanple 66 4

3-(11-chl oro- S-oxa-1 -thi a-di benzo[ e, h] azui ene-2-yl)-acrylic acid nethyl

ester To,a solution of e 1 0.1! , 8 I I, de gfur an
(20 m), HyNME: (ppm, Q@&Ejﬁ g‘ﬁ‘?gm?% : P)gﬂragHid%gggL%@ ?’e%ﬁt#gn%mj@tghre
was sti rrﬁegg u_ndﬁrﬂ,nea‘gug( 1f1_?\r 4 hours and then it was cooled to room

t enper at Ur & "BvARSr 't 847t 0 Ydryness and extracted with ethyl acetate. After
purification by columm chromatography a crystalline product (0.08 g) was
isolated. 1H NWVR (ppm CDC13): 3.82 (s, 3H); 6.30 (d, 1H J=15.68 Hz);
7.08-7. 5ExamplegB)); 7.80 (d, 1H, J=15.68 Hz). Exanple 67
4-(11-fuqQro-S-oxa-1I -t E - dj benzo[ e, h] azul ene- 2-y1) - but - 3-ene-2-one To a

sol ut i on Igreparafidey gta ‘%ﬁ’(} €44 g, 0.47 ranple) in toluene (10 n), ylide 17
(acetyl neth), | entri phenyl phosphoran) (0.15 g, 0.47 nunole) was added. The
reaction mxture was stirred under reflux for 4 hours_and then |t S

cool ed t ol @aodichiceopetlsner enlutéarn pbradeadw! t(6. W2y mede/ 13@1)e@qbé%tléodlm’1¥\ﬂn%t hyl

acetate. After purification, by .col um 0 ra a.cr atel L n duct
(0.08 g) haemp s cmide ﬂ?yfbé&%%@%’oﬁﬁ%mii?%ﬁs %?ﬁ%‘l%%‘%c%%
NNTR (PPl s Sl fenfebBufdwilthh JPEBo8%1HE)1018. Bdn?. D8 then
2H);-rrtiq]mr%*(n‘:8’-%r§r?5i- & 10 F”&’(esl TrKE 71 T=1' S 94
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 Ry, R,
R., Rs, R, Rs, Rg and Ry = H, Ry = CHO and Rs, Rs, Ry and X have the meanings

shown in Table 2.

Table 2
o 1 X | R | Rs [ Re |m.p.(°C)] "5 NMR (ppm, CDCly)
= Tol F.lRlR T 7.07-7.520m, THY; 7.98 (5, 1B); 8.98 (5, 2H)
16 o T ol H = T | 7.36-7.60(m, TH), 5.01 (s, 1H); 9.99 (5, 2H)

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-8-oxa-1-thia-dibenzo[e,si]aznlen e-2-y1)-acrylic acid methy] ester



7.14-/.1 1 (in. lil); 1.22-1.40 “111, 4H), 1.52 , IH); (d, IH 15,686 Hz).
Exanpl e 68( ) 7 ?: 17%EE 04

4- (11-chl or o- S- oxa- | - Chi a- di benzol e, h] azul ene- 2-yl ) -but - 3-ene-2-one To a
sol uti on ofoal/gshyde 16 (0.15 2, 0.48 nunole) in tetrahydrrafMERN/ACL0 M),
ylide PV (0.15 g, 0.47 mmole) was added. The reaction m xture was stirred
under reflux for 4 hours and then it Wga cooled to room tenperature,
evaporated to dryness and extracted w th ethyl acetate. After purification
by col um chromat ography a crystalline product (0.08 g) was isolated. 1H

NVR CDCl 3),: 2. 39 = 8.6l , , T h5: : 7 . n,
8H) : “’?."E@ ?dS,O%)ﬁLEm le%é%%'d%zl_%? ( O?rr%i( g'%@jsi’}]qéjl??hb@e (Yo %in. 88 G
uor o- S- ox@eliryifiBneb ARk @ah}lide beer®- @08 )z, a0.09P4 onale) dvdheddydlr Bhysi s
of the ester "preparéd as described in Exanple 65 (0.03 g, 0.085 nunol e)
was per f oeardidnuinitoR WaKekiTed efidaxrefing forst hourssyndathen by wagic@irlsA graoRe
wao 111t HBEFTEBTF. SHIPCIAER G0 SRR Y SEUC0CB2 D) COT LR b B35, 5
d, 1H);1.7..02- ) 47, 2 7 - (rn, 4H); 7.53
(s, 1) oF §phn gt le g Gkl bitucc 0 s Foee i benzo
[ e, h] azul ene-2-yl)-propionic acid To an ethanol solution (10 mM) of the

id din Ex | e 66, 5% Pd/ 5 i St i g
ndded TG RAAB B ROl o s b T 60 1t ridon-3 EEZB008 6y G 37ob0 45
PCT' HRO1/,0 7, ) [ h t 11dyh f 300
cPa. AL dr eha T TaL rt 470 (HGTRAZE SLREN T80 @ 1SR ES RS ©

Example 66
3-(11-chloro-8-oxa-1-thia-dibenzo[e, h]azulene-2-yl}-acrylic acid methyl ester

To a solution of aldeliyde 16 (0.15 g, 0.48 mmole) in tetrahiydrofuran (20 ml), yhide I
(0.24 g, 0.72 mmole) was added. The reaction mixture was stured under reflux for 4
hours znd then it was cooled to room temperaturz, evaporated to dryness and extracted
with ethy] acetate. After purification by column chromatography a crystalline product

(0.08 g) was isolated.

'H NMR (ppm, CDCl3): 3.82 (s, 3H); 6.30 (d, 1H, J=15.68 Hz); 7.08-7.57 (m, 8H);
7.80 (d, 1H, J=15.68 Hz).

Example 67
4-(11-fluoro-8-oxa-1-thia-dibenzole, /ijazulene-2-yl)-but-3-ene-2-one

To a solution of aldehyde 15 {0.14 g, 0.47 ramole) in toluene (10 mil), ylide IV
(acetylmethylentriphenylphosphoran) (0.15 g, (.47 mmole) was added. The reaction
mixture was stired under reflux for 4 hours and then it was cooled to room
temperature, evaporated to dryness and extracted with ethyl acetate. Afier punfication

by column chromatography a crystalline product (0.08 g) was isolated.



the evaporation of L ithe sol 1v ent + a product was obtained , }; ick h71
the catalyst and th ~n}+ ++ra purified by colum chronmat ography or 7aDEj pigca
gel colum. 1H NWMR (CDC13): 2.83 (t, 2H); 3.23 (t, 2H); 6.93-7.45 (m 7

17 DEC 20Qdo W44y 87890 46 CLAI M5 PCTI HRO1/ 00027 1. Di bengaazrdife7
derivatives, their pharnmacol ogically acceptable salts and sol vates
represented by fornula | | characterized in that X can represent CH2 or a
het eroat om such as 0. S, S( =0), S(=0) 24%r NR13, wherein RL3 neans
hydrogen, Cl1-6 al kyl, Cl1_6 al kyl carbonyl, aryl carbonyl, C1.6 al kyl sul fonyl

or arylsulfonyl and Rl, R2 ~R3, R4 R6, ..R{, . RS, }gééi e[g% nt from
each ot h%ﬂ N}@%@én@%&tzv?@éht%ﬁjwﬁggHdcéﬁ?bélEgér nﬂ)ngﬁgl @ﬂshm
(fluorine,, chlorine.or- - bropikne) ,r8r-Gh-LC7al kyl s ahkenyksss apyl s or

het er oar yI's; "8f Wan'Yeprésent Ud‘i)= P Eit Sgtolips? &L omet Ayl hy%r oxy, Cy-C7
al koxy or aryloxy, Cl1-C7 alkylthio or arylthio, Cl- C? al kyl sul feonyl,

ci ano, am no, nono- and di-Cl-C7 substituted am nes, derivatives of

car boxyl Exagpdaip8 (C1- C7 carboxylic acids and their anhydrides, Cl-C7
unsubstituted, nopo-, di-substituted amdes, €1-C7.alky] or aryl esters),
Cl- C? def‘r(\lét‘i}l}@%"'&f‘”‘@afﬁbwa%EQFB ’ aé@"(’i‘f%\? 9'?“%? glréy‘f O@ﬁr bonyl s), and
RI O can represent substituents such as: C2- Cl15 al kyls, C2-C15 al kenyl s,
C2-C15 alkinyls, aryls or heteroaryls, Cl-Cl15 hal oal kyls, Cl- Cl15 _

hydr oxyaTieyd Solufdn 615 dehkgé DE&Y0.16%k, 01 minkylk) hi teiraligdiofisaal (k) mels Hisld's,
C2-C15 al kyl carboxylic_acid, C2-C15 al kylsters, Cl-Cl5 al kyl sulfanyl s,
GoCle  DASia L areiy mas sl he rorlon ntecrss 3R R it BN oo

by the g%%%xrsaind 2h SM4k85 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.

'H NMR (ppm, CDCL): 2.39 (s, 3H); 6.61 (d, 1H, J=15.87 Hz); 7.01-7.60 (m, 8H);
7.65 (d, 1H, J=15.86 Hz).

Example 69
3-(11-fluoro-8-oxa-1-thia-dibenzo(e,/i]azulene-2-yh-acrylic acid

The hydrolysis of the ester prepared as described n Example 65 (0.03 g, 0.085
mmole) was performed with 2 M KOH (reflux; 2 to 5 hours) and by acicifying the
reaction mixture with concentrated HCI. The obained crystalline product was filtered

off and washed with water (0.02 g).

'H NMR (ppm, CDCly): 6.3 (d, 1H); 7.02-7.09 (m, 2H); 7.12-7.17 (m, 1H); 7.22-7.48
(m, 4H); 7.53 (s, 1H); 7.9 (d, 1H).

Example 70
3-(11-fluoro-S-oxa-1-thia-dibenzo[e,i]azulene-2-yl)-propionic acid

To an ethanol solution (10 mi) of the acid prepared in Exampl_e 66, 5% PA/C (5 mg)

moistened with water (50%) was added. The reaction mixture was stirred at room



WO 01/87890 47 -(CH2) Q@ A 17 DEC 2004 PCT/ HHR01/ 00027 wherein n means

1- 15, and one or nore nethyl ene groups that can be substituted with an
oxygen or sulfur atom and A represents a five- or six-nenbereh] DEGtMHkat ed
or unsaturated ring wth one, two or three heteroatons, or R12 wherein
R11 and RYP PH#Epbndent |y from each ot her represent hydr odér, P €7 al kyl |
al kenyl, alkinyl, aryl or heteroaryl, or a heterocycle with 1-3

het eroatons. 2. A conpound and salt accéfding to claim1, characterized in
that X represents -S- or -0-. 3. A compound and salt according to claim 2,
characterized in that R10 represents -CH2ZQ(CH2)n-A. 4. A conpound and salt
accor di nger pergltiat i Grar@aeheninogsherd at et préssuep oédentlPa. wotghbk ifdgaenypf 5.
A conpound ‘and salt according to claim3, characterized in .that A

repr esentls cpiapest iadidn@e 1ewaporasion A0Tc Bitpeutiehiah PTREHT WEE GUMIRER:t BEERARS 3,
characterized in that A represents rrolidine- |-yl. 7. A conpound and
sal t accBFHINE k{yoccgll@i“rﬁh@‘%@fﬁ&?@@éﬂp%é%c ﬁelf‘n@flmﬁ‘represents R11 11 R12
17 DEC 2004

'HNMR (CDCl5): 2.83 (1, 2H); 3.23 (t, 2H); 6.93-7.45 (m, TH).



wo O 1/8 7890 48 PCT/HROL/ 00027 8. A conpound and salt according to claim
7, characterized in that RI, and R12 sinultaneously represent -m;_g)rmm,
-CH2CH3. 9. A conpound and salt according to claim2, characteri I n that
RI O represents,__-CH2OH 10. A conpound and salt according to claim 2,
characteri 288" H*¥hat RIO represents -CHO 11. A conpound®G@HERULPE7
according to claim2, characterized in that R O represents
-CH=CH(CH2) , COORI 3, wherein n can be frgen 0 to 12 and R13 has a neani nhg as
previ ously defined. 12. A conpound and salt according to claim 2,
characterized in that RIO represents -(CH2)6COORi 3s wherein n can be from
0 to 13 and R13 has a neaning as preigUdsly defined. 13. A conpound and
salt according to claim1l. characterized in that nis 0 and RI3is -H or
-CH3. 14. A conpound and salt according to clains 2-9, characterized in

that R2 i;s &, O or - CH3, ... A.conpound sal conding t | ai s
26, charadlibrizsisatiene derivaiies, Seir eRMBIOE BRE SPebaBETHE IR {elyiting
and salt raﬁ%é)é’rﬁéd'lg},tf&-lﬁlhlailm 2-9, characterized in that R4 is F, d or

-CH3. 17. Process tor the preparation of di benzoazul ene derivatives

represented by the fornula (ii), wherein all radicals and synbol s have.
the nmeani ngs as defined in claim9, 17 DEC 2004 WO 01/ 87890 PCT/ HRAO /00027

characterized in that

X can represent CH, or a heteroatom such as O, S, S(=0), S(=0), or NR,;, wherein
R;3 means hydrogen, C, alkyl, C,¢ alkylcarbonyl, arylcarbonyl, C;.¢ alkylsulfonyl or
arylsulfonyl and R;, Ry, Ra, Ry, Rs, Rg, Ry, Rs, Ry independently from each other
represent substituents, which can be hydrogen, halogens (fluorine, chlorine or
bromine); or C;-C, alkyls, alkenyls, aryls or heteroaryls; or can represent different
groups: halomethyl, hydroxy, C;-C; alkoxy or aryloxy, C;-C5 alkylthio or arylthio, C;-
C, alkylsulfonyl, ciano, amino, mono- and di-C,~C, substituted amines, derivatives of
carboxylic group (C;-C; carboxylic acids and their anhydrides, C,-C; unsubstituted,
mono-, di-substituted amides, C;-C5 alkyl or aryl esters), C,-C; derivatives of carbonyl
group (C;-C; alkyl or aryl carbonyls), and Ry, can represent substituents such as: C,-
Cis alkyls, C,-Cy5 alkenyls, C,-C,5 alkinyls, aryls or heteroaryls, Cy-Cis haloalkyls, C;-
C;s hydroxyalkyls, C,;-C;s alkyloxy, C;-C;s alkylthio, C3-Cys alkylcarbonyls, C;-C;s
alkylcarboxylic  acid, C,-C;s alkylsters, C;-Cys  alkylsulfonyls, Ci-Cys
alkylarylsulfonyls, arysulfonyls and C;-C;s; alkylamines represented by the general

formula



49 characterized in that a hydride reduction of an ester of the fornula
(i), wherein all radicals and synbols have the previously defin %

meani ngs, is performed in suitable nonpolar solvents (preferabl? apﬂbﬂmtic
et hers) at,,, rature fromO to 60C within a period of urs
wher eupon %ﬁo?go gtion and purification of the thus obtaiH% /ﬁﬂ?@%ﬂgl
conpounds by recry stall ization or colum chromatography can be perf orned.
18. Process for the preparation of di bedZoazul ernes represented by the
formula (iii), wherein all radicals and synbols have the neani ngs as
defined in claim110, characterized in that alcohols of general fonnula I,
wherein all radicals and synbol s ha&@fbheAneanings as defined in claim?9,
are subjected to an oxidation with pyridinyl- dichromate or

pyri di nylWketEdY ochr omate, the reaction in dichl oronethane being performed
at roomte eraiqgf w,thin a period of I to 2 hours, whereupon an isolation
and puriﬁ} fon Fa?ﬂe t hus obt ai ned al dehyde conpounds can be perforned
by  col ungneCdy RioRd adilRfABNe gidlips AhdtraasssiftRtinitbe WQﬂE@@b&S/F@m opkuldurcaompound
of the general fornula X, wherein all radicals and synbols have the

meani ngs @sl defined in claim3, characterized in that an al cohol of the

formula (}ji), whereip all r.adicals and synbpls have neanings..as_defi in
claim o, ‘%\S&P@éﬁméd‘ ﬁY?hO%Sléﬁﬂ%hﬂﬁgo?aW%ée$8¥ HipaUyate mg%‘_’&?-ﬁ_ﬂ% {Ef"tgvﬁgr ein
synbol s ghp& VEnd®ani ngs as previously defined, the reaction being
perforne atqéé%?g%pcglrléture from20 to 100C wthin a period of 1 to 24 hours
under the conditions of phase-transf e&xﬁqq alysis in a two-phase al kaline

medi um (preferably 50% NaOH-t ol uene) in the presence of a
phase-transfer catalyst (preferably benzyB-triethyl-amoniumchloride,

benzyl -t r%ﬁ?ﬁ%g&?ﬁﬁ@iﬁﬁg‘iﬂ&%g&ﬂfﬁbbﬂ eadh biFRk Q&ﬂre%&ﬂﬂy@%gen@@-@f ﬁlg%l,t he

treatnent o eaction m'xture the obtained product is Tsolated
recryst al alkemtl aikinyl, atyl onhetegraagdhyr @hetraiyclewitydl-3 detarostomsy DEC 2004 M O
01/ 87890

2. A compound and salt according to claim 1, characterized in that X represents -S- or

-0O-.

3. A compound and salt according to claim 2, characterized in that R,o represents

-CH,O(CH,),-A.

4. A compound and salt according to claim 3, 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-1-yl,

7. A compound and salt according to claim 3, characterized in that A represents

____N:R‘l'l
- Ry



50 PCTI HROLI 00U27 20. A process for the preparation of a conpound of a
formula |, wherein all radicals and synbols have the neani ngs as)degfp Qﬁﬂ
in claiml1l, characterized in that an al dehyde of a general formula (i'lT),
wher ei n ahlp fiadd4geal s and synbol s have the neanings as deﬁéﬁfﬁoi;{bog aim 10,
is reacted with a triphenyl phosphorous reagent of the fornula Il

Ph3P} CH' (CH) 2) ROOOCH3 111 the reaction being perforned in a suitable dry
solvent at reflux tenperature of the 48l vent within a period of 1 to 24
hours, and after the treatnent of the reaction mxture the obtained ester

S ool e UL LS e istall |2 agen o TRl asr gy on 2id ke gl
t hen t@&gﬁ%&%p}e%gkés%@j@q By.@qi@fying with HCL and filtration. 21. A

process ratronof a cohpotind of the general formula I, wherein
all radicals and synbols have the nmeanings as defined in claim1,
characterized in that an al dehyde of the general formula I, wherein all
radi cal 9. ahccompaibids apdypalttae60 itageaim g, gbafastedized 1@ BiailRuo TePEseEact ed
wth a tpd yl phosphorous reagent of the formula N Ph3P{CH'(CH)2), 000H3
|V the r N being perforned in a suitable dry solvent at reflux

tenperature of the solvent wthin a period of | to 24 hours, and after the
treatnment of the reaction mxture the obtained nethyl ketone is isolated
and pur i10. el doynpeamdyaidakdli aatdrdimmpto chabmohethegrcipizedom thasiRp gapigeents
col um. iz,j_l A process for the preparation of a conpound of the general
formul a“Y; Q@herein all radicals and synbol s have neani ngs as defined in
claim 12, characterized in that an al kene conpound defined in claim 11,
wherein all radicals and synbols have the meanings as defined in claim11,
i s subj eldt esl dompamdl ad salbypdeadganato ohimrl,t dimragersmhoe thot Ry capabgygs t hat
may be pal adium on_ active charcoal, rhodi.um %r pi ti Buln{n .
-CH=CH(CH,),COOR;3, wherein n can be from 0 to and R;; has a meaning as

previously defined.

12. A compound and salt according to claim 2, characterized in that Ryo represents
-(CH,),COOR;5, wherein n can be from 0 to 13 znd Ry3 has a meaning as previously

defined.

13. A compound and salt according to claim 11, characterized in that n is 0 and R;; is
-H or -CH3.

14. A compound and salt according to claims 2-9, characterized in that R is F, Cl, Br

or -CHs.

15. A compound and salt according to claims 2-9, characterized in that R; is F, C, Br,
-CF 3 0r -CH3.

16. A compound and salt according to claims 2-9, characterized in that Ry is F, Cl or
-CH..

17. Process for the preparation of dibenzoazulene derivatives represented by the

formula (ii), wherein all radicals and symbols havs the meanings as defined in claim 9,



(I'V) oxide in a suitable organic solvent under a hydrogen pressure of 10
kPa to 300 17 DEC 2004 W O 01/87890 PCT/ HRO1/ 0002 7 51 kPa wit hi h7 &E%éﬂﬂkod
of 2 to 6 hours and then the product is purified by chromatography on a
silica gehw@g@l gy, 23. Conpounds: dinethyl-[3-(8-oxa- |-t hicgnthdRnz9l e,

h] azul ene- 2-yl met hoxy) - propyl ] - am ne hydrochl ori de,

di met hyl -[ 2- (8-oxa- | -t hi a-di benzo[ e, b@rz]ul ene- 2- yhnet hoxy) - et hyl ] - am ne

hydr ochl ori de, 4-[2-(8-o0xa- -t hi a-di zo[ e,
h] azul ene- 2-yl net hoxy) - ethyl] nmor phol i ne hydrochloride | -[2-(8-o0xa-

12 gf&%géc%nzqﬁhﬁa% a8l TR R e e BB PR LT PPt P ne
hydrochl r (?(;Xg?ﬂ)%m Héﬁ ﬁlgoé‘%‘gwﬁuiﬁ/hde? s %ﬁ%gs 1§]performed in suitable

azul ene- Z- propy am ne, I*or o-

8- oxa- | - ﬁdihp@{&i‘l Qitvans Kpl?eﬂfﬂabbjzﬂi}ﬂﬂﬁe %ihdr@mtfmbempemm;d froti freo HPPC awitima,
4-[2-(9-chl'oro-8-oxa-1-thia-di benzo[ e,

h] ﬁzul Sn@pgrlyql %tlh@x@}m@{qawl]ermogm jsplation lmpgm(rgic@ﬁ,oarq;‘ the ghus obtained
-thi a- h I
(275 crn SR A SIS Gy i B Pttty

-pyrrolidine, [3-(11-chloro-8- oxa- -t hi a-di benzo[ e, h] azulene 2-yl
net hoxy) - propyl ] - di net hyl - ani ne, éﬂb (11-chioro-8-oxa- | -thia-dibenzo|e,
h] azul eh&-ﬁwbmafdroﬁwypmpmayﬂop afl thadazaleiee rcpresented by the formula (i),

4m[)r2p§1(%|1}” grle% 22_1 fzr thl éy@ eﬂaa%g?é %%aémueéﬁﬁ%sé %/ | ISR - b 10
h] azul enes ﬁaéﬁ%ﬂ%{?ﬂ; tf‘él%dls Bf érQI ulali% Fheteid aﬂ%km!aq)s a8d @@bols

-t hi a- di benzo ene oxy - et hyl pyrro I di ne,
have the meanings as deﬁned in clalm 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 1 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 1, 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 ard symbols have meanings as defined

in claim 9, is reacted with a compound of the fornula II
Cl-(CHy),-A 1I

wherein symbols n and A have meanings as previously defined, the reaction being
performed at a temperature from 20 to 100°C 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.



[ 3- (11-fl uoro- 8-oxa- 1-t hi a- di benzo[ e, h] azul ene- 2-yl net hoxy) - pr opyl ] - di net hy
| -aani ne hydrochloride, [2-(11 -fluoro- 8-oxa- |-Chia-dibenzo[e,
h] azul ene- 2-yl met hoxy) - et hyl ] -di m et hyl -ani ne hydrochl ori de, 17 OEC 2004
4-12-(11- fd,-élgf/g)?-s -oxa-| -thia-di benzo[e,

h] azul ene- 2- yl nmet hoxy) - et hyl ] - nor phol i ne hydrochl ori de, fc?“BEEmﬂﬁ64 WO
01/87890 PC [HRO /00027 52 1-[2-(11-fluoro-8-oxa-1-thia-dibenzofe,

h] azul ene- 2- yl net hoxy) - et hyl ] - pi peri di né0 hydrochl ori de,

1-[2-(11-fl uoro-8-oxa-1 -thia-dibenzo[e,

hl azul ene- 2-yl net hoxy) -et hyl ] -pyrraolidine hydrochloride, [3 -(1, ,

8- di t hi a28 eprereps forhihgneparation wif reggmaRgyndopbp ez daevsreinaall edicals

o oo o105 L Sy S OTAREES) b iy 1. e in ot o

ﬁ-yg%g ﬁi %}(%Hgéﬂieaof“ab%%%?,f@}ﬁmﬂ €nB; AvldrBRt RRXYadicd Hdl sTRIBNOIHADE the

%- 52- (1, &acﬁnﬁringsasctﬂdfﬂmzid[le:,leﬁ]rai@u ie meac2ed/Withthorphpadphesfhopoperdagenteof the
ydrochl gri de,

1-1 2- (1, doanek Bl gi benzo[ e, h] azu] ene- 2-yl i net hox3, ) -et hyl ) - pyrrol i di ne

hydr ochl ori de, Ph-P"CH" COO0C

[ 3-(11-fluoro-1, 8-dithia-di ben%% e, Fn?lél%{}’l‘ ene- ?i/l Irr%t hoxy) - propyl ] - di et hyl -

am ne hydrochl oride,

[2-(11-fluoro-1, 8-dithia-dibenzo[e, h] azul ene-2-yl met hgxy) - et hyl %ﬁli

- dunet hy theygeamtionnbeing grarrmed inga [spitable: dryysplsent, - wiluni teepdsahe of the

h] azul ene- 2- vl nefhoxy) -.et hyl.] - ol i ogh i . .

1-[2-( 11_%9%{%1& (‘5\11{{‘,1% gé)epﬁfi é)}f oli 119234;18{"5% ana afﬂ%qﬁe ﬁ'eit%eng%f the reaction mixture

h] azul engh&oktamddeses rsaédllell; BLREEA ByecryBitliRA6Bh Qriceomatography on silica
gel column and hydrolyzed by refluxing in 20% XOH for a period of 3 hours and then

the product is isolated by acidifving with HCl 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 definzd 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 triphenyvlphosphorous reagent of the formula
v

PhsP"CH(CH),),COCH; IV

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 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



1-[2-(11-fluoro-1, 8-dithia-di benzo[ e, h] azul ene- 2-yl net hoxy) -et hyl ] -pyrrolid
i ne hydrochloride, [3-(1 1-chloro-1, 8-dithia-di benzo[e, h]azul ene]-%m{[; 2004
| met hoxy) - propyl ] - di net hyl -am ne hydrochl ori de,

[ 2- (11- chh@y r/dss&r di t hi a- di benzo [e, h]azul ene-2-yl met hoxy}rretddyhdozs

-di net hyl -am ne hydrochl oride, 4-[2-(11-chloro-1, 8-dithia-dibenzo]e,

hl azul ene- 2- vl net hoxy) -eth), | ]-norpholine hydrochloride,
1-[2-(11-chloro-1, 8-dithia-di benzo] e, h?hzulene-Z-yInethoxy)-ethyl]-pipeH
di ne hydrochloride, 1-[2-(11-chloro-1, 8-dithia-dibenzo[e,

h] azul ene- 2-yl net hoxy) - e | ]-pyrrolidin hydr ochl oride, 17 DEC 2004 WO
01187890%@%#1?%@13/%&701152?%éh%ﬁl@é‘r‘gﬁ%i ,%l}égil?‘h‘iséiﬂa’if%g@b?f@mawgfap Y

h] azul enez.2- ¥i: -nropyl ]-di met hyl -am ne hydrochl ori de,
[2-(11-b$@%%¥kggé§?§%%%@dibenzo[e,

h] azul ene- 2-yl met hoxy) - et hyl ] - di net hyl -am ne hydrochl ori de,
4-[2-(11-brono-1, 8-dithia-di benzo[e,

h] azul en@32Cpmmsamgsy) - et hyl ] - nor phol i ne,

1 R S SRR Rl S <) o1
h] azul enq,yafdehqr@ﬁdlpxy) -ethyl]-pyrrolidine, [3-(10-trifluoromethyl - 1, 8
-dithia-dib enzo [é, h] azuene-2-yl net hoxy) - propyl]-di met hyl am ne,

di met hyl difn2thiy1-02 +{Bid¥acbthia-elitbankofe, B}adﬁlbhé-é-yihntéﬁ@@)fﬁihyl]-amme

h] azul ene- 2-yl rretgoxy) -ethyl]- amne hydrochloride, 4-[2 -(10

-trifluo ‘M/‘Pn >, 8-dithia-di benzo[ e, h]azul ene-2-ylinethoxy)-ethyl) -

mor phol i €. (8.oxa-1-thia-dibenzoe, hazulene-2-ylmethoxy)-ethyl]-morpholine

| hydrochloride,
1-[2-(8-0xa-1-thia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-piperidine hydrochloride,
]-[2-(8-0xa-1-thia-dibenzo[e, A]azulene-2-ylmethoxy)-ethyl]-pvrrolidine
hydrochloride,
[3-(9-chloro-8-oxa-1-thia-dibenzo[e, #)azulene-2-ylmethoxy)-propyl]-dimethyl-amine,
[2-(S-chloro-8-oxa-1 -thié-dibenzo[e, hlazulene-2-ylmethoxy)-ethyl]-dimethyl-amine,
4-[2-(9-chloro-8-oxa-1-thia-dibenzole, hlazulene-2-ylmethoxy)-ethyl]-morpholine,
1-[2-(9-chloro-8-oxa- 1-thia-dibenzo[e, hlazulene-2-ylmethoxy)-ethyl]-piperidine,
1-[2-(9-chloro-8-oxa-1-thia-dibenzole, hlazulene-2-ylmethoxy)-ethyl]-pyrrolidine,
[3-(11-chloro-8-oxa-1-thia-dibenzo[e, AJazulene-2-ylmethoxy)-propyl}-dimethyl-
amine,
[2-(11-chloro-8-oxa-1-thia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl}-dimethyl-amine,
4-[2-(11-chloro-8-oxa-1-thia-dibenzo[e, Alazulene-2-ylmethoxy)-ethyl]-morpholine,
1-{2-(11-chloro-8-oxa-1-thia-dibenzo[e, #]azulene-2-ylmethoxy)-ethyl]-piperidine,
1-[2-(11-chloro-8-oxa-1-thia-dibenzo[e, Alazulene-2-ylmethoxy)-ethyl}-pyrrolidine,
[3-(11-fluoro-8-oxa-1-thia-dibenzo[e, kjazulene-2-yImethoxy)-propyl]-dimethyl-amine
hydrochloride,
[2-(11-fluoro-8-oxa-1-thia-dibenzo[e, h]azulene-2-yimethoxy)-ethyl]-dimethyl-amine
hydrochloride,
4-[2-{11-fluoro-8-oxa-1-thia-dibenzole, #)azulene-2-ylmethoxy)-ethyi]-morpholine
hydrochloride,



1-[2-(10-trifluoronethyl -
1,8-dithia-dibenzo[e,h]azzulene-2-yhnethoxy)-ethy|) - piperidine 17 DEC 2004
hydrochl oride, 1-[2-(10-trifluoronethyl-1,8-dithia-dibenzo[e,

h] azul enewdy yil:lgmedshoxy) - et hyl ] - pyrroli di ne hydr ochl ori de, pt-3mrb1/Bgeeh! or o-
1, 8-di t hi a-di benzo[ e, h]azul ene-2-yl met hoxy) - propyl ] -di net hyl - am ne,
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1-[2-(1,8-dithia-dibenzo]e, A)azuiene-2-yImethoxy)-ethyl}-piperidine hydrochlonde,
1-[2-(1,8-dithja-dibenzo[e, #]azulene-2-ylmethoxy )-ethyl]-pyrrolidine hydrochloride,
[3-(11-fluoro-1,8-dithia-dibenzo{e, #]azulene-2-ylmethoxy)-propyl]-dimethyl-amme
hydrochloride,

[2-(11-fluoro-1,8-dithia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-dimethyl-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, Alazulene-2-ylmethoxy)-ethyl]-piperidine
hydrochloride,

1-[2-(11-fluoro-1,8-dithia-dibenzo[e, Alazulene-2-ylmethoxy)-ethyll-pyrrolidine
hydrochloride,

[3-(11-chloro-1,8-dithia-dibenzo[e, k]azulene-2-yImethoxy)-propyl]-dimethyl-amine
hydrochloride,

[2-(11-chloro-1,8-dithia-dibenzo[e, A]azulene-2-ylmethoxy)-ethyl]-dimethyl-amine
hydrochloride,

4-[2-(11-chloro-1,8-dithia-dibenzo[e, h]azulene-2-v lméthoxy)~ethy1]-morpholine
hydrochloride,

1-[2-(11-chloro-1,8-dithia-dibenzo[e, #]azulene-2-ylmethoxy)-ethyl]-piperidine
hydrochloride,

1-[2-(11-chloro-1,8-dithia-dibenzole, h]azulene-ZQ}'hn ethoxy)-ethyl]-pyrrolidine
hydrochloride,
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amine,
dimethyl-[2-(10-trifluoromethyl-1,8-dithia-dibenzo[e, £]azulene-2-ylmethoxy)-ethylj-
amine hydrochloride,
4-[2-(10-triftluoromethyl-1,8-dithia-dibenzo{e, h]azulene-2-ylmethoxy)-ethyl}-
morpholine,
1-[2-(10-trifluoromethyl-1,8-dithia-dibenzole, h]azulene-2-ylmethoxy)-ethyl]-
piperidine hydrochloride,
1-[2-(10-triflucromethyl-1,8-dithia-dibenzo[e, hlazulene-2-ylmethoxy)-ethyl]-
pyrrolidine hydrochloride,
[3-(10-chloro-1,8-dithia-dibenzo[e, #]azulene-2-ylmethoxy)-propyi}-dimethyl-amine,
[2-(10-chloro-1,8-dithia-dibenzo[e, h]azulene-2-yImethoxy )-ethyl]-dimethyl-amine
hydrochloride,
1-[2-(10-chloro-1,8-dithia-dibenzo[e, #]azulene-2-ylmethoxy)-ethyl]-piperidine
hydrochloride,
1-[2-(10-chloro-1,8-dithia-dibenzo[e, h]azulene-2-ylmethoxy)-ethyl]-pyrrolidine,
[3-(10-bromo-1,8-dithia-dibenzo[e, hJazulene-2-ylmethoxy)-propyl}-dimethyl-amine
hydrochloride,
[2-(10-bromo-1,8-dithia-dibenzo[e, Alazulene-2-ylmethoxy)-ethyl]j-dimethyi-amine
hydrochloride,
1-[2-(10-bromo-1,8-dithia-dibenzole, h]azulene-2-ylmethoxy)-ethyl]-piperidine
hydrochloride,
1-[2-(10-bromo-1,8-dithia-dibenzo[e, A]lazulene-2-ylmethoxy)-ethyl]-pyrrolidine,
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[2-(10-bromo- 1,8-dithia-dibenzole, #]azulene-2-vlm ethoxy)-propyl]-dimethyl-amine
hydrochioride,

[3-(9,11-dimethyl-1,8-dithia-dibenzo[e, /] azulene-2-ylmethoxy )-propyl}-dimethyl-
amine hvdrochloride,

[2-(9,11-dimethyl-1 .8-dithia-dibenzole, }7]azulene-Z—yhnethom-*)—etby}]—dhnethybamine
hydrochloride,

1-[2-(9,11-dimethyl-1,8-dithia-dibenzole, h}azulene-z-ylmctboxy)-ethyl]—pyrrolidine
hydrochloride,

[3-{10,11-dichloro-1 ,S—ditma-dibenzo[e,h]azu]ene-E-yhneﬂloxy}-propy]]—dimeth}-'l—
amine hydrochloride,

[2-(10,11-dichloro-1,8-dithia-dibenzole, h}azalene-2-ylmethoxy)-ethyl]-dim ethvl-
amine hydrochloride,

4-[2-(10.11-dichioro-1,8-dithia-dibenzo[e, hlazulene-2-ylmethoxy)-ethyl}-morpholine
Livdrochloride,

1-[2-(10,11-dichlaro-1,8-dithia-dibenzole, h]azulene-2-ylmethoxy)-ethyl]-piperidine
hvdrochloride,

1-{2-(10,11-dichloro-1,8-dithia-dibenzofe, Flazulene-2-yimethoxy J-ethy]]-pyrrolidine
hydrochloride,

[3-(9-chloro-11-fluoro-1,8-dithia-dibenzole, h)azulene-2-ylmethoxy)-propyl}-
dimethyl-amine hydrochloride, '
{2-{9-chioro-11-fluoro-1,8-diths z-dibenzo[e, hlazulene-2-ylmethoxy )-ethyl]-d umethyl-
amine hydrochloride,

3.(11-fluoro-8-oxa-1-thia-dibenzole, hlazulene-2-yl)-acrylic acid methyl ester,
3-(11-chloro-§-oxa-1 -thia-dibenzole, k)azulene-2-y1)-acrylic 2aid methyl ester,
4-(11-fluoro-8-oxa-1-thia-dibenzole, hlazulene-2-yl)-but-3-ene-Z-one,
4-(i1-chloro-§-oxa- j-thia-dibenzole, #)azulene-2-yl)-but-3-ene-2-one,
3-(11-fluoro-8-oxa-1-thia-dibenzole, Hlazulene-2-y1)-acrylic acid,

3-(11-fluoro-8-oxa-1-thia-dibenzole, /] azulene-2-yl)-propionic acid.

24. The use of compound in according to claim 1 1n 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 TNF-¢ and/or IL-1.





