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invention relates to novel 3-am nocarbazol e conpounds,

to a pharmaceuti cal conposition containing them to a

nmet hod for preparing them and to the use of such
conpounds for the production off-a drug that is useful

in the treatment of disturbances associated with the
production of prostaglandin E2 (PGE2) , for instance
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disturbances associated with the production of prostaglandin Ez (PGEy),
for instance inflammatory processes, pain, fever, tumours, Alzheimer’'s
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The value of the prostaglandin E, (PGE,) arises from the role that
they play as bioregulators, together with other prostanoids produced
metabolically from arachidonic acid, and as inflammation mediators.

Prostanoids are a class of compounds including prostaglandins,
thromboxanes and prostacyclins. Prostanoids are lipid mediators that
act as local hormones on the cells adjacent to the site of their release.
Prostanoids are mainly produced from arachidonic acid by
cyclooxygenase-activated enzymatic oxidation. Cyclooxygenases
(prostaglandin G/H synthases) catalyse the sequential formation of
PGG,; and PGH2 from arachidonic acid. PGH is then converted by
means of specific enzymes into various prostanoids. The prostaglandin
D, (PGD,), prostaglandin Ep (PGE)), prostaglandin Fz, (PGF24),
prostaglandin I> (PGl2) and thromboxane Ay (TXA,) are formed in this
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hor I, ultraviolet light, tunoral agents and al so

nmechanfcal agitation), they are synthesized and

r el easadth theexceptiex bf aemlinallflaid smmtenoﬁsmwbeeecmrhabated

pass asma nd ot her

to th
Pr o alowngs vahonas Skl GHTeREAEnt TgLas|oRigHe Hormonal,

def egie@ v Ryt Stitndrhl & tétaﬂ@talg@ma:h@huc@ng &t dtH are
the inte rlt(%wof t he bodtjzlk:!;1 This is demnnstra? (ﬂﬂ ery

cyt OREEERY @nfkased i NeeiRnaloion BesErnEPMLIAEES they
capi P LI DRS, (A Brih g Rt CIRDDRBICT AR, ¢

capi egul at
aggr egRrastancidsl phHyoanl impmtamtrrgle inHeeidefensemachanismshef the

DonolUrEhenBbi OF, SlagrBuang, fif i JRfadrfl (ot 26e" BRAY." This is
{ s oRembRetrated ByCiNectytoprotly S nchd ?Hhreg%aesﬁ?m st tract,
o o e R g REa LORE e ang o caBlEncht T Hian. Ly the
| Y eloqutbrt O3 QAT 8 cASS SRR the A E i

actlon of th et abol 1 te of
is cﬁ}@atﬂlﬁer@tﬂtléu@mt pﬁglrranuneu 6ellsinaad orry ‘e@ﬂ@@t f,emﬁyr bone

nmeang, era@%H YA 'oQ{]IaQB t he PPARg ( peroxi sone

proli oractiv recept or-ganmma) nucl ear

recept br particdare dte alasppRedtjve’ Fotidbaok tbenPGlh, efhich are

cycl 8sosélr1§i’|apa§ Fzmea)(l tra?rﬁrﬁ’éonvatscu%rg tonus and for preventing
thromboembolism and atherosclerosis at the endothelial level, and the
anti-inflammatory and antiproliferative action of the PGD,, the
metabolite of which, 15d-PGJy, is capable of exerting anti-inflammatory
effects by means of activation of the PPARY (peroxisome proliferator-
activated receptor-gamma) nuclear receptors (Inoue et al., 2000,
‘Feedback control of cyclooxygenase-2 expression through
PPARgamma” J. Biol. Chem. 2000, 275(36): 28028-28032), should be
underlined.

Prostanoids are thus bioregulators, but also important mediators of
inflammation and of other pathologies.

In particular, the PGEz are abundant at the sites of inflammation and
are responsible for various pathological aspects of acute and chronic
inflammation, for instance oedema, the formation of erythemas,
inflammatory pain, articular inflammation and fever. In point of fact, the

PGE; represent potent pro-inflammatory and algogenic agents. Anti-
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ma ke%eoltory action on the cyclooxygenases 1 and 2 (Fitzgerald and
Patrono, 2001).

In particular, the selective COX-2 drugs currently marketed have
reduced gastrointestinal toxicity when compared with conventional non-
steroidal anti-inflammatory drugs (NSAIDs). However, the said selective
COX-2 drugs reduce the production of vascular prostacyclin (PGly,
which is produced predominantly from COX-2), altering the normal
equilibrium between the prothrombotic and antithrombotic eicosanoids
in favour of the prothrombotic (TXAz, which is produced predominantly
from COX-1), and give rise to an increased risk of thrombotic-
cardiovascular events (S. Malhotra, MD, DM; N. Shafiq, MD; P. Pandhi,
MD Medscape General Medicine 6(1), 2004; D.Mukherjee and
E.J. Topol Cardiovascular risk and COX-2 inhibitors, Arthritis Res. Ther.
2003, 5:8-11-2002).

Various 3-aminocarbazole compounds have been studied for their
ability to selectively bind to the human Y5 receptor and to modulate its
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aminocarbazole compounds, besides being capable of selectively
inhibiting the production of prostaglandin E; (PGE), have shown,
surprisingly, improved bioavailability and pharmacokinetic properties.

These compounds are capable of reducing the production of PGE,
and are thus active in all the pathological conditions in which PGE; acts
as a mediator, for instance inflammatory processes, pain, fever,
tumours, Alzheimer’s disease and atherosclerosis.

In addition, these compounds have shown, surprisingly, high
metabolic stability, high absorption in vitro and high bioavailability.

Typical examples of such inflammatory processes are oedema,
erythema, articular inflammation, rheumatoid arthritis and arthrosis.

Typical examples of such tumours are colorectal and pulmonary
carcinoma and adenocarcinoma.

The compounds of the present invention selectively inhibit the
synthesis of PGE,. This selectivity has the advantage of inhibiting a
potent mediator of inflammation, pain and fever, while leaving unaltered

the production of the other prostanoids produced simultaneously in the
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In particular, these compounds are useful in both the treatment and
the prevention of inflammatory processes.

In particular, the compounds of the present invention show reduced
gastrointestinal, renal and vascular toxicity.

DETAILED DESCRIPTION OF THE INVENTION

In a first aspect, the present invention relates to a 3-aminocarbazole

compound having the general formula (I) below:

R2 (1)
in which

R1 is a halogen atom, a methyl group or a trihalomethyl group, a
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means an alkyl group comprising from 1 to 3 hydroxyl groups (-OH)
bonded to one or more carbon atoms, and the term “carbonylalkyl”
means an alkyl group comprising from 1 to 3 oxy groups (=0) bonded to
one or more carbon atoms.

According to the preferred aspect, the present invention relates to 3-
aminocarbazole compounds of general formula () in which R1 and R2
have the meaning given in Table 1 below.

TABLE 1
Compound | R1 R2

1 CF3 CH,CH,OH

2 CF3 CH>C(CHs)>,OH

3 CFs CH>CH,C(CH3),0OH
4 CF3 CH,COCHj5

5 Cl CH,CH,OH

6 Cl CH>CH,C(CH3),0OH

Formula (1) described previously comprises compounds in which the
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gener a I'ng t present
invention may have more than one crystal structure or form, or may be

in amorphous form. The compounds that have this characteristic are
commonly referred to as polymorphs. Different polymorphs of this
compound may exhibit different chemical, physical and spectroscopic
properties.

In addition, in the case of certain substituents, the compounds of
general formula (1) according to the present invention may have one or
more asymmetric carbon atoms and may thus be in the form of
stereoisomers and enantiomers.

Thus, the compounds of the present invention also include the
pharmaceutically acceptable salts, the polymorphic crystal forms, the
sterecisomers and the enantiomers of a compound represented by
formula (1) described in the claims.

In a second aspect, the present invention relates to a pharmaceutical
composition characterized in that it comprises a therapeutically effective
dose of a 3-aminocarbazole compound having the abovementioned
general formula (I) or a pharmaceutically acceptable salt thereof
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regulating the osmotic pressure, emulsifiers, sweeteners, dyes,
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In addition, when required for particular therapies, the
pharmaceutical composition of the present invention may also contain
other pharmacologically active ingredients whose simultaneous
administration is useful.

Advantageously, the pharmaceutical composition of the present
invention may contain a prodrug of a compound of formula (). The
prodrug of a compound of formula (l) is a substance in substantially
inactive form which, when administered to a living being, is metabolized
into a compound of formula (1). As is known to those skilled in the art,
the prodrug of the compounds of general formula (I) may be ester
derivatives obtained by reacting the hydroxy group of R2 with an acid,
such as a monocarboxylic acid, a bicarboxylic acid, a fatty acid, an

aminoacid, an (alkyl)phosphoric acid, or an (alkyl)tiophosphoric acid.
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to and the efﬁcacy of the selected compound However, the optimum
amount may be readily and routinely determined by a person skilled in
the art.

Typically, the amount of compound of the present invention in the
pharmaceutical composition will be such that it ensures a level of
administration of between 0.0001 and 100 mg/kg/day and even more
preferably between 0.01 and 10 mg/kg/day.

The dosage forms of the pharmaceutical composition of the present
invention may be prepared according to techniques that are well known
to pharmaceutical chemists, including mixing, granulation, tabletting,
dissolution, sterilization and the like.

In a third aspect, the present invention relates to a method for
treating or preventing inflammatory processes, pain, fever, tumours,
Alzheimer’'s disease and atherosclerosis in mammals, comprising the

administration of a therapeutically effective amount of a



over cone poor water solubility", Advance Drug Delivery
Revi ews 59 (2007) 677-694. The conposition of the
w@em@sass37é nventi on may al so i nclude the PCT/EP2009/055652
pharmaceutically acceptable salts, polynorphic crystal
fornms, stereoisoners and enantioners of the prodrug of
a conpound represented by fornmula (I) described in the
clai ms. The anmount of the conpaund of the present
invention in the pharmaceutical conposition nmay vary
within a wde range as a function of known factors,

for 4R ABESL0E YRl Ry | B Sad B GHliorbl genera

sever| i sease melg
pat i fanmulet i, dqﬂmgmateuﬂmallyhacmﬂtaﬁmeeshlir thereofofa polymorphic
adm ni s

er o dm n| st ratl oQﬁereof o

oo SRt e hiepbe aryiS Aiscneahe

t he Q%rgmmnaﬁgémmew be readily and routl neI y
determ neda@?{ person skilled in the art. gl cal ly
Y.c

t he anBiafer %danWtQWepm@éntS iChPERR | BAM ﬁh¢ Hgroup
h | |

P o SO nGT oetBIRESehyiiomet | artbfich ihdifatigh, theumatoid
and aolritiey/dy daihrasid, eneh ther einowt & ablogebetramerthe group
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har st Po TG EREEYr pifoty EindnBa eddfrargoma.
lr(my betTne @ammbo@cttgam%y gamngtthe fuhioﬁ?élﬁfegitlbﬁéd @"eﬁemlfbrmula
no (0] ar naceutl ca | NCl U

Sronl) Seeb e Pasealet: agcoies B thnoh niethpis 13n stance by

and Fé%\%tlhg ké?h ddid 2ot fﬁ ﬁ’é’aé%eéérlvét% H’fé?é@f‘twitiﬁ“’tﬁ@tééécted
relatestoarrethod or treatlng reven in

i nf | aming (3atept apelnstion WD A2/ A1 oW102/051806, J. Med.

ﬁlorzrgrébgﬁ]g (géeag)g?ﬁﬁjnﬁgﬁr ?tslbg:] ) gﬁgﬁgcr%gp%u i'ca Iéﬁ reactive

effedem\xaa*lvaermnetacgalfhaim:ranbmdmm @stemrpound haV| ng

the ab%vae?oel?rttr% ggggctg%e present invention thus relates to a method for
preparing a 3-aminocarbazole having the abovementioned general
formula (1), characterized in that it comprises the following stages:

a) reaction of an amine of formula (ll)

H,N O O

ko (1)

in which R2 has the meaning given previously,
with a compound of formula (111)

R1 O (i

in which R1 has the meaning given previously, and
Z is chosen from the group comprising Cl, Br, OH, OR and OC(O)R, in



formula (1), a pharmaceutically acceptable salt

t hereof, a polynorphic crystal formthereof, a
wGe@pass3zoner thereof or an enanti oner thereof PCT/BPR09/055652

person in need thereof. Preferably, the inflammtory

process is chosen fromthe group conprising oedens,

erythema, articular inflanmmtion, rheumatoid arthritis

and arthrosis, and the tunour-41s- chosen fromthe group

conprising colorectal or pul nonary carcinoma and

adenocar ci noma. The 3-am nocar bazol es having the

abov t r

ccol g o ngahoh Blarsael 48y hakiEHtan LB FERfER proms.

an atol giye@r3amuaamarbamldmunvmundeoftfbanelaf(l) with the

sel ected am ne (patent application WO 02/096902 A 1,
,_

WO 02/ 051806, J. Che 2002 vol . 45, pp.

3509- 3523). Typi ¢ s of reactlve derivatives
are acyl hali des, ]
aspect, the presentl inventio
for preparing a 3- dr no&ar bazd
abovenenti oned general formula (I), jcharacterized in
that it conprises the follow ng stades: a) reaction of
an am ne of fornula (II) i n which 2has tthneanlng

gi ven pr.eyi ound of formu

on o Bigkiret Sps Rabatk s BRRRIGS et Aee Rt ang &

chosgnoptichal t ierngt @pnﬁﬂ[ﬁ‘idﬁ@]a@butlﬁﬂy Qrd;ce%tﬂéd salt, a
OR inwhich Ris | i near or branched al kyl havin

fro a a t o) e
nPQ'yFlS’rFBh'é eystal ioé% a %iefﬁqy@raers OinfRoeRAHiere O the
CONMPEAHA oQﬁdBPdeHlﬁa ghsqurband b_R 1 and R2 have the

meani ngs given previ optional formation
of a phypinaltye siere &) rwﬁu‘m@blnetheamneseacepolfyrmrni@bile:dlluent

cryshel feRiBrafr \WiHAR! RRRIngY bBMNGIRD ARE4°E, 18F a time

within the range between 0.5 and 24 hours. Preferably, the reaction

j~ya fourth
to a nethod

Q)
Cl

temperature is within the range between 15 and 40°C. Advantageously,
the reaction time ranges from 2 to 18 hours.

Preferably, the diluent is aprotic, polar or apolar. Even more
preferably, it is a polar aprotic diluent. Examples of suitable polar aprotic
diluents are dimethylformamide and dichloromethane.

In the embodiment in which Z is Cl or Br, the reaction is
advantageously performed in the presence of a suitable organic or
inorganic acid acceptor. Examples of suitable organic acceptors are
diisopropylethylenediamine, triethyleneamine, pyridine and
dimethylaminopyridine. Examples of suitable inorganic acceptors are
alkali metal carbonates or bicarbonates.

In the embodiment in which Z is OH, the reaction is preferably
performed in the presence of a suitable coupling agent, for instance
dicyclohexylcarbodiimide (also supported on polystyrene resin) or
carbonyldiimidazole.

The examples that follow are given to illustrate the invention in



conmpound of formula (I) thus obtained. Typically, step
(a) is perforned in the presence of a suitable diluent
wa@etooa/1smper at ure within the range between 0 apd/EBEDOD)S5652
for atime within the range between 0.5 and 24 hours.
Preferably, the reaction tenperature is within the
range between 15 and 40 C. Advant ageously, the
reaction tinme ranges from 2 tol2l8 hours. Preferably,
the diluent is aprotic, polar or apolar. Even nore
preferably, it is a polar aprotic diluent. Exanples of
suit I [ re di methyl f or mam de
and rgdr)éc;[rgf{et ar?g r\%\'\%\)ﬁgqg’h@'g |'trerent in which Zis
d or Br, the reaction is dhkamplageously performed in

t he presence of a suitabl e or ic or iporganic acid
acceptor. Exanpl es oPr%Faﬁr@HB'ﬂg?@Pgé?ﬁL@d;@cept ors are
di i sopropyl et hyl enedi & B@F Rizei oH.ere@A ne, pyridine

and di net hél am ng{zyrl di ne. npl es of suitable

i nor gadl & (A §ar£>aéob9wb)|erha?@d al car bonat es or

bi car ate t [ Zh

r eact Pgﬁ T%sé%lycte graﬁ ’Le(%g(rEE ornedg%ygihgﬁ]%r fce o?rh%l) in

sui t glacial cmepici agda@drtml)f was i addesndeopwise over 30 minutes a

di I

pol ySHPREREFRURRS b ERekEISRant R ALYEHIL M pqpial acetic aci

exan(ﬂoeml)t haith f\mjdrcms aertﬁ:rugg VEive enihlilegsbftat eohipgetion of the

i nven onlngreater detal Wit h ver, |Jimti

it. [HpN.e2 OrpeR RIPEPIBIe 6?9%8?%%% errgact 'OGF"S*“Xthf was
@Hslé}MZw(ta mcb fého%'recef Q?Zgﬂlrr@d »fba qt H@lﬁ}olfntépecﬁ and

soI ution of 2-(9H carbazol - 9-yl ) ét hanol
nol )flnaﬂly washe W|th H-O. The SO|Id separated out was taken up first in

H2O (500 ml) and then with 10% sodium carbonate solution to obtain a
pH of 7, and finally filtered off. The solid obtained was crystallized from
a solution of acetone/absolute ethanol (1:1) to give 20 g of 2-(3-nitro-
9H-carbazol-9-yl)ethanol

'H NMR (300 MHz, DMSO-ds) § 9.16 (d, J = 2.34 Hz, 1H), 8.40 (d,
J=7.75Hz, 1H), 8.33 (dd, J = 2.34, 9.21 Hz, 1H), 7.79 (d, J = 9.06 Hz,
1H), 7.73 (d, J = 8.33 Hz, 1H), 7.57 (ddd, J = 1.24, 7.13, 8.29 Hz, 1H),
7.33 (ddd, J=0.95,7.13, 7.86 Hz, 1H), 4.89 (t, J = 5.90 Hz, 1H), 4.54 (t,
J=5.41 Hz, 2H), 3.82 (q, J = 5.41 Hz, 2H).

b) 2-(3-amino-9H-carbazol-9-yl)ethanol hydrochloride

The product obtained as described in the preceding step a) (10 g;
0.04 mol) was dissolved in tetrahydrofuran (550 ml). Stannous chloride
dihydrate (87 g; 0.4 mol) was then added. The mixture thus obtained
was refluxed for 16 hours.

The reaction mixture was allowed to cool to room temperature and
the solvent was then removed under reduced pressure. The residue
was taken up in H2O and dichloromethane, and stirred vigorously. The
pH was brought to 7.5 by adding saturated sodium bicarbonate solution,



gl acial acetic acid (374 m) was added dropw se over
30 mnutes a solution containing nitric acid (6.8 m;
w®@2@9/738304 ) in glacial acetic acid (20 m), w PEI/EP2009/055652

vigorous stirring. Five mnutes after conpletion of

the addition, a green precipitate separated out. The
reaction m xture was poured slowy into H20 and ice (

1 L), stirred for 1 hour, filted and finally washed
with H2O. The solid separated out was taken up first

in H20 (500 M) and then with 10% sodi um car bonat e

soI UieORind Io\ggéln etaeonﬂﬂr@g%ﬂCeﬂ datﬁﬁljl Zeﬁ%@té lttIa%PeQred into a

&S5 al ned crys roma
soI u$emarabrhg aoretednBiebeydnid phaisélwaslse(oaﬁatedilduttaudgjnw over
(300Nm§8 D%@@ g@(\)/_eatg &I_/eisagg%@(\)/eg b}// %\%pq%é]ﬁoripﬂné\leg igsiuced
(d, éress@re75ndﬂ2the 1é§|du§ tﬁ@s oB¢hindd ;9%&%8 8+s%éIvHé in ethanol

1 79 (d, J = , n@ Hz,
1H), aryd gqm(%r@ﬁﬂ Injoﬂwelcqmespp r@hgdr@g Lcwdeltmadwnggthanohc

( dddﬁ%) hyﬂr%g%% ((%hToridegs%IZI ﬁﬁ The Bi{%’&pl&ﬁgé%{) id wjag fﬂ[:)éﬁq%ff to
Hz, @iMp.2-(3- arZur(Q}%InmaTba%I-&af)bﬁmlol by@nopbtdﬂ@eo(lg g).

kL Y
t et r aMpAiDf 1 8. (250, s)1.98tH Nals 7¢13 (d ite 8dr hyds aHg, 7.66

ob aftheb™ 25 Hes 1Ted-Ro7 P el 7 A4 Headia bz, TH), 4.70

m xt Mr&adads 95 |43W?Qt 0= Y HE 02HP‘?§178 ﬁ”U&TQMBrWz aZFP)

the solvent was then renoved under reduced pressure.

The re@) dubl-[Re(2- hmf@nyelbyloﬁkl-n@b@ﬁql givalr2-Gridretanaetbyl)benz-
and §ttn'cfered vi gorously. The pH was brought to 7.5 by

addi ng sat urat ed sodi um bi carbonate sol ution,the

m xt ur Ehevgsodudttt @vtathethas ugscibéd tie thecprebedlﬁglstteatte (26 g;

g ROl SRR B R B Shine 0B Fethyiamine
(28 ml; 0.2mol) and 2-trifluoromethylbenzoyl chloride (15.6 ml;
0.11 mol) were then added to the solution. The mixture thus obtained
was stirred at room temperature for 16 hours.

The solvent was evaporated off under reduced pressure, the residue
was taken up in 2N NaOH solution (200 ml), and the resulting solution
was refluxed for 2 hours. The suspension thus obtained was poured into
water and the product was filtered off, dried and crystallized from an
isopropy! ether/isopropanol mixture (1:1).

N-[9-(2-Hydroxyethyl)-9H-carbazol-3-yl]-2-(trifluoromethyl)pbenzamide
(24 g) was thus obtained.

m.p.: 176-177°C

Elemental analysis for CooH17F3N20O2

C H N
Found % 66.14 4.06 6.85
Calculated % 66.33 4.30 7.03



Na2SO4. The sol vent was renoved by evaporation under

reduced pressure and the residue thus obtained (9 g)
wormdsssol ved i n et hanol and converted into tPEI/EP2009/055652

correspondi ng hydrochl ori de by adding ethanolic 5 M

hydrogen chl oride solution. The precipitated solid was

filtered off to give

2- (3-am no-9H car bazol - 9-yl ) ettdanol hydrochl oride (9

g). 1H NWR (300 MHz, DMSO-d 6) d 10.41 (broad s, 3H),

817 (d, J=776Hz 1H, 8.1 2 (d, J = 1.98 Hz,

0 7ot o Ay ey 4

4 701|6)1r8196 (, J1=HY 314H471I6I9,,7 54-7 63 %3, FHl), ZH¥, (t3.J 287.02 Hz,

N 1 oTth. T B et A5 HELIE, B85 (t 2. 51548 Ha 1) def B Y =

thylagl:/@r]qgrmqi 3T793((Er BCA5 Hgtg\p-med as described in
the preceding step (26 g;_0.1 nol) was suspended in

di chl or onet hane (300 ni). Trfl-_yémgiéé.?m ne (28 nm; 0.2

mol ) and 2-t hfl uorone 156m
0. 1)1 nol) were then ?g%b%%@éﬁﬁgﬂgﬁ dtr}%g%( The

m xture thus obtai neld1wa€FstR2 FedHE(CHgsHenper at ur e

for T v i r d of f under
reduce%l)hg;d% swggzﬁgjeylj?sm%@@?%aié up in 2N NaCH

sol utido 62@6Iutioh, canthumhg e fadZolen g(290g;utd. e meks in  DMSO
our B0 Ao ek epdRd oG pRoHGER WBeTaHdR cpeltgrr (333 m)
pour o] e °p e

dri ege@iyﬁrlﬁféfﬁylﬁ}ﬂnh@rﬂgr’rf érﬂﬂhéé‘ (5%‘@”0’92}1 mol) and, dropwise, 2-
et her/ q‘5ropano m xt ur e

N-[ 9chQr dnetbyrepan-2904 ¢ hgol Oéi@/lm]ol)z (hei f mixduremethus
t7?>C/:| %&%ment a? 3&%?9%)‘% or @%Lﬁ‘g%?@ rEE;q—IQN Lot
The mixture was poured into H2O and ice (3 L), stirred for 1 hour and
filtered, and the solid obtained was crystallized from a hexane/ethyl
acetate mixture (9:1) to give 1-(9H-carbazol-9-yl)-2-methylpropan-2-ol
(159).
'H NMR (300 MHz, DMSO-ds) & 8.07-8.15 (m, 2H), 7.68 (d, J =
8.33 Hz, 2H), 7.40 (ddd, J =1.24,7.13, 8.29 Hz, 2H), 7.13-7.20 (m, 2H),
4.64 (s, 1H), 4.26 (s, 2H), 1.21 (s, 6H).
b) 1-(3-nitro-9H-carbazol-9-yl)-2-methylpropan-2-ol
To a solution of the product obtained as described in the preceding
step a) (21 g; 0.088 mol) in glacial acetic acid (400 ml) was added
dropwise over 30 minutes a solution containing nitric acid (5 ml;
0.123 mol) in glacial acetic acid (15 ml; 0.263 mol) with vigorous stirring.
5 minutes after completion of the addition, a green precipitate separated
out. The reaction mixture was poured slowly into H.O and ice (1 L),
stirred for 1 hour, filtered and finally washed with H.O. The solid
separated out was taken up first in H,O (500 ml) and then in 10%
sodium carbonate solution until a pH of 7 was obtained, and finally



Found % 66.14 4.06 6.85 Cal cul ated % 66.33 4.30 7.031H

NVR (300 MHz, DMSO-de) d 10.52 (s, 1H), 8.50 (d, J =
wda.2009/138376 1H), 8.08 (d, J = 7.31 Hz, 1H), 7. 54PCr/882009955652

H, 7.44 (t, J 7.02 Hz, 1H), 7.1 8 (t, J = 7.45 Hz,

1H), 4.85 (t, J 5.45 Hz, 1H), 4.43 (t, J = 5.70 Hz,

2H, 3.79 (q, J 5.75 Hz, 2H). Exanple 2 Preparation

of Conpound 2 R1 = CF3, R2 =18RC(CHs)2(H a)

1- (9H car bazol - 9-yl ) - 2-net hyl propan-2-o0l To a sol ution

contai ni ng carbazole (20 g; 0.1 2 nol) in DVSO (300

m ) H@'ea%q?d 50% sodi um hydroxi de solution (300 m),

benzyltrrnet hyl ammoni um chl oride (5.5 g; 0.024 nol)

and, dilopvadiid, oRtaindd was- 2rystdllizddo froparan? etiyl (Btdtegsthanol

CoonTPRiseE2i 8 BbF T4 nbiPon-Falbarck oo B 2ve Ryktpeen-2-o

i nt o(1 and ice (3 L), stirred for 1 hour and
filtered, and the solid obtained was crystallized from

a hexaﬁ'é/'\HY'Ry@OQcMHat OMPLrdn) 8d51(d, 4 5 %P9z, TH), 8.38 (d,

N {SononE Bl (LR e, R HE, TH)Lr 87 () = 806 Hz,
J = SHRT.Bit (d26)= 87840z, t),7.54 40dd, 24 = 717, 3168838 Hz, 1H),
iﬁ)z’l?%tg,](t%;{% %ggé,"ﬂ.es&'ﬁ?z’, 11104 7635, 1,487 %8 4%y, 13 (s, 6H).

1- I( 3- ngy Tm?%ki?]in@mﬂgaﬂba&obgg)yiﬂzgw&hy%mmg%mbﬂmmm
solution o t he roguct obtal ne as escri pe Int
S ool e PepdiL AR Recas Gebboath ) e, besceding Sseb) 47.9

aci dp (0%80nal) wasedis Sl ied! irfictRM 8RR (330 rAl NSaBRods chioride
solution containing nitric acid (5 m; . .
dihydrate (62.8 g; 0.28 mol) was then added. The mixture thus obtained

was refluxed for 16 hours.

The reaction mixture was allowed to cool to room temperature and
the solvent was then removed under reduced pressure. The residue
was taken up in H.O and dichloromethane, and subjected to vigorous
stirring. The pH was brought to 7.5 by adding saturated sodium
bicarbonate solution, the mixture was filtered through Celite and the
filtrate transferred into a separating funnel. The organic phase was
separated out and dried over NaxSO4. The solvent was removed by
evaporation under reduced pressure and the residue thus obtained (9 g)
was dissolved in ethanol and converted into the corresponding
hydrochloride by adding ethanolic 5 M hydrogen chloride solution. The
solid obtained was crystallized from an isopropanol/water mixture (8:2)
to give 1-(3-amino-9H-carbazol-9-yl)-2-methylpropan-2-ol hydrochloride
(6 9).

'H NMR (300 MHz, DMSO-ds) & 10.32 (broad s, 3H), 8.16 (d, J =
7.60 Hz, 1H), 8.10 (d, J = 2.31 Hz, 1H), 7.81 (d, J = 8.92 Hz, 1H), 7.74
(d, J = 8.26 Hz, 1H), 7.47 (ddd, J = 0.99, 7.10, 8.42 Hz, 1H), 7.42 (dd,
J =215, 8.75Hz, 1H), 7.22 (t, J = 7.43 Hz, 1H), 4.70 (broad s, 1H),



0.1 23 nmol) in glacial acetic acid ( 15 m; 0.263 nol)
Wi th vigorous stirring. 5 mnutes after conpletion of

wWo bmoaskivrd i on, a green precipitate separated ORPCT/ER{089/055652
reaction mxture was poured slowy into H2O and ice (
1 L), stirred for 1 hour, filtered and finally washed
with H2O. The solid separated out was taken up first
in H2O (500 mM) and then in 108 sodi um car bonat e
solution until a pH of 7 was obtai ned, and
finallyfiltered off. The solid obtained was

((:gy%r %Itololsé?eéf{ QH‘(Q%ﬁ)t hyl acetat e/ ethanol m xture

1 (3- ndlro BHQ(—:(@lh:ysdzroky-g—mb)hy&armpW)ﬁl—bcanﬂmzoEBojl] -2-(tt®luoro-
%R&ISOO(%HZ DVMBO-d6) d 9.1 5 (d, J = 2.05 Hz,

1H) ”‘@t begzan 31 Hz, 1H), 8.30 (dd, J:248

9. 21 Hrhe Brbdudt- dbtaln@d ds de%c@@ed"ln t rec?eoﬁﬂ%(s@ep $) 3.3 g;

8. 48 Hz, . 7.54 (ddd, J = 1.1

Ty 0140l avas Susbemged ' sichipromatiana (38 i3, Thefylamine
4. 37 2 46

e 3(ér$ni 6'5)&2(1:@@%&2 b')tr Iﬁérom?tn¥lben%oygn ghioride (1.7 m;
hydr @& Ranoljeveraghen caﬂided totihalswmcms Tihesminitbredthius abitained

Pet Ay af B rootEmpefauts BENSTROUR6r i e Gl hydr at o

(62. 8 The BoR@ntmalay svepotdited citigiedbr rédecsd ptfesfs@ré hthe residue
o LS i R Lo L 1 i st
t he @k yemixetdr DIurs. W%d@?ﬁﬁfﬂ thed WEesingd Q@a%%cﬁjred into

The residue was taken up in O and di chl or onet hane,

and wakgremkine eroqduirves flﬂeted pfig drl$deal'b1—|CW§§9|bZQﬂJ§ﬁm an
to 7 ' mybi car bonat e

sol u@?g%@%@%ﬂ?{fﬁbgé%lqﬂgﬁﬂgé Ithlr ough Celite and

the fi Nt[edﬂyadrbxﬁﬂsmethwmropyllt)@I-hcaﬂqmobﬁiyh]@-f(tuiﬂueromé’dmgl)-

_(I)_rhganl ?FEH% ?5)6%5 a%egt outd and dried over Na SO4.
m.p.: 179-181°C
Elemental analysis for Co4H21F3N2O>
C H N
Found % 67.51 4.82 6.52
Calculated % 67.60 4.96 6.57
"H NMR (300 MHz, DMSO-dg) & 10.50 (s, 1H), 8.49 (s, 1H), 8.06 (d,
J =7.93 Hz, 1H), 7.56-7.92 (m, 7H), 7.42 (t, J = 7.76 Hz, 1H), 7.17 (t,
J=7.43 Hz, 1H), 4.65 (s, 1H), 4.26 (s, 2H), 1.21 (s, 6H).
Example 3
Preparation of Compound 3
R1 = CF3, R2 = CH,CHC(CH3s),OH
a) Ethyl 3-(9H-carbazol-9-yl)propanoate
To a solution containing carbazole (20 g; 0.12 mol) in DMF (130 ml)
was added portionwise sodium hydride (50% suspension) (6.7 g;
0.14 mol); the suspension thus obtained was stirred at room



evapor ation under reduced pressure and the residue

t hus obtained (9 g) was dissolved in ethanol and
wa@oenwasgsed i nto the correspondi ng hydrochl ori deCEP2009/055652

addi ng ethanolic 5 M hydrogen chl ori de solution. The

solid obtained was crystallized from an

i sopropanol /water m xture (8:2) to give

1- ( 3-am no- 9H car bazol - 9-yl ) --2tmet hyl pr opan- 2- ol

hydrochloride (6 g) 1H NNR (300 MHz, DMSO-d6) d 10. 32

(broad s, . = 7.60 Hz, 1H), 8.1 0 (d, J

1
z 2. %%np}%atuﬁg for73§7 ﬁrﬂ.\o}gg 3n(‘? %%5 egtje?) 60 %8”332( Elz st])Iutlon
1H) cdntéfhlr(glléthyil 3=br2>rribrﬁop3ndeﬁe P(IZ7 QﬂnH),,O 74 23olY in, DMF=(20 ml)
7 43 % adéj% dropW|se andot%e mixtu Was stlrrédc' for 1%) ﬁours20

N[9 (Bhé e @xe- dasepbirerr Py | :dHom 1hagd fikeydd.- Bhé tsolid

rifluoromethyl) benzanni de The product obtai ned as
des c@bb@&?q was perified by dirgl chrerpatogramzon siligagysing @s|eluent

#% ' [ 0 (30 440 - _(QH_
Tr| e am n%th%g aﬂ:}eﬁﬁ% @gﬁ%ﬁ?‘an% gﬁUé 16 g of ethyl 3-(9H
2- thcarbezolﬁ%{yhprdjmmmw whicbr prdeluct vas7used i tod skibsequent
nol lution. The m xture thus
obt ?al hgm%y?ﬂ?gﬁerﬁ% ﬁgg}@?enperature for 16 hours.
The soby£qoHvEsbaxsBYyR2emMettyibutader-or educed pressure,

t he re i due was t en u solution (2
and th O@e%hlr'tiqrh EEGIREPH%QF %@'”E@f'” Jageerqc&ﬂ'@(ﬂse@g (15.2 ¢;

The §@sRensl) oA fé?%y@ﬁif@fefiﬁ@(‘l@%lp%se%db%°aV‘M’Ieéolﬁﬂgn of
the product was filtered off, dried and crystallized

frommtml@@gn@@lym ciodisie/ iR ogledmanetheri i@bm& (0.171 mql).. The
N OO s T LByl d 8H RegBbratyed dr 3eHAUL 1w
m p. NHiZD saluBoh G500 ml) was then added to the mixture. The resulting
mixture was transferred into a separating funnel and extracted with ethyl
acetate. The organic phase was dried over Na>SO4 and the solvent
evaporated off under reduced pressure. The residue obtained was
crystallized from a hexane/ethyl acetate mixture (8:2) to give 4-(9H-
carbazol-9-yl)-2-methylbutan-2-ol (9 g), which product was used in the
subsequent reaction without further purification.
c) 2-methyl-4-(3-nitro-9H-carbazol-9-yl)butan-2-ol
The product obtained in the preceding step b) (7.2 g; 0.028 mol) was
reacted by working in a manner similar to that described in Example
1a). The product obtained was crystallized from ethyl acetate to give 2-
methyl-4-(3-nitro-9H-carbazol-9-yl)butan-2-ol (6 g).
'H NMR (300 MHz, DMSO-ds) § 9.17 (d, J = 2.34 Hz, 1H), 8.41 (d,
J=7.60 Hz, 1H), 8.36 (dd, J = 2.34, 9.35 Hz, 1H), 7.73 (d, J = 9.35 Hz,
1H), 7.66-7.71 (m, 1H), 7.56-7.64 (m, 1H), 7.31-7.38 (m, 1H), 4.62 (s,
1H), 4.48-4.58 (m, 2H), 1.79-1.89 (m, 2H), 1.24 (s, 6H).
d) 4-(3-amino-9H-carbazol-9-yl)-2-methylbutan-2-ol hydrochloride



El enental analysis for C24H2i F3N2O2 C H N Found %
67.51 4.82 6.52 Calculated % 67.60 4.96 6.57 1H NWR

W@ 309/1383z¢ DVBSO-d6) d 10.50 (s, 1H), 8.49 (s, BGN/EPRIYES652

(d, J =7.93 Hz, 1H), 7.56-7.92 (m 7H), 7.42 (t, J =
7.76 Hz, 1H), 7.1 7 (t, J = 7.43 Hz, 1H), 4.65 (s,
1H), 4.26 (s, 2H), 1.21 (s, 6H). Exanple 3 Preparation
of Conmpound 3 R 1 = CF3, R2 =1@RCH2C(CHs) 2CH a) Et hyl
3- (9H car bazol -9-yl ) propanoate To a sol ution

contai ni ng carbazole (20 g; 0.1 2 nol) in DWF ( 130

) eSSBS BHAEL 1 0 o s o
obt a(ed; We@2G triofy ©d9at etramol ¢ enl pivaseadded $0°/d‘rPdL(t €8.5 g;

T

ﬁeﬁét@lﬁ\(\d}@ PsPA6r 4 ReuFs. Xthe! RavBén $ﬁ|ktrufr@“ivd°soﬁlte¥§d the
hours The m xture was poured into H2O (0.5 L) and

filteQlEtoN THas sevanPraledatingar igduped i Rressungy andalte product
chro(rg]@% daFWé(s @ﬁbl\/é&am Ue?h?lg a%%ta%uﬁﬂﬁ eggverteq into the

hex ace
et hyd:orBes(m}ﬂdmgalay@noch@rydle)tp; apdingatkanaolid S\ dedgnem chloride

pun%‘?ﬁgg? ;J]'EQ oﬁ%blsh%%uSB{alﬁeeoa?Néso%rﬂtélp%g fﬁo%tgh isopropy!
4-( 9d-;+h©a/isk®@wd>ar9)|yhD(tL&en(ﬂthytbkglt/@m-e}-_ginw@gm-@arbatolemyl)-2-
5. 2 U5aE5-28| pARCBrRKd Bk ur an (200 ) s
3Idgteg F—I HiRo{300) MHZOfDIOI%@Mé)”BQIWﬁ% }Fmda@dé dgH)Ng.19 (d, J =
y ether (57 m
7.60 Hz, 1H), 8.13 (d, J = 1.98 Hz, 1H) 7.68 (d, J =8.92 Hz, 1H), 7.62
(d, J = 8.20 Hz, 1H), 7.44-7.58 (m, 2H), 7.25 (t, J = 6.94 Hz, 1H), 4.08-
4.83 (m, 3H), 1.73-1.88 (m, 2H), 1.23 (s, 6H).
e) N-[9-(3-hydroxy-3-methylbutyl)-9H-carbazol-3-yl]-2-trifluoromethyl-
benzamide
The product obtained as described in the preceding step d) (3.9 g;
0.013 mol) was reacted by working in a manner similar to that described
in Example 1c¢).
The solid obtained was crystallized from ethanol to give N-[9-(3-
hydroxy-3-methylbutyl)-9H-carbazol-3-yl]-2-(trifluoromethyl)benzamide
(2.3 g).
m.p.: 188-189°C
Elemental analysis for CasHasF3N2O-
C H N
Found % 67.75 5.31 6.23
Calculated % 68.17 5.26 6.36
'H NMR (300 MHz, DMSO-ds) 8 10.53 (s, 1H), 8.52 (d, J = 1.98 Hz,
1H), 8.10 (d, J = 7.60 Hz, 1H), 7.68-7.90 (m, 4H), 7.66 (dd, J = 2.00,
8.70 Hz, 1H), 7.52-7.59 (m, 2H), 7.47 (t, J = 7.10 Hz, 1H), 719 (t, J =



m xture thus obtained was stirred at roomtenperature

for 16 hours. 1M NH4Cl solution (500 m) was then
w@odaed3s®3os t he m xture. The resulting m xture WaST/EP2009/055652

transferred into a separating funnel and extracted

with ethyl acetate. The organi c phase was dried over

Na SO4 and the solvent evaporated off under reduced

pressure. The residue obtai nedlovas crystallized froma

hexane/ et hyl acetate m xture (8:2) to give

4- (9Hcar bazol - 9-yl)-2-net hyl butan-2-ol (9 g), which

prod S En_t S e reacti (4 hqu

pr odals %‘%r?lﬁf 4;§§3% 'i‘@) HBISAREN "ARCY PN WA IRUDH), 1.23

2- mefshpH)4- ( 3- ni tro- 9H car bazol - 9-yl ) but an- 2-ol The

product obtained in the preceding step b) (7.2 g;
0.028 nol) was reacted by wﬁf@ﬂ»@gﬁn a manner simlar
to that described in Eﬁémﬂaﬁoﬂ@}Co'ﬁﬁ@)lnfoOﬂUCt obt ai ned
was crystallized fromethyl acetate gl ve 2-

net hyl - 4- (3-ni tro- 9H&ﬂr5&F@LR@yp)l-b Hz-ol (6 g).

1HN 17(d, J =234 H,
%ﬁ)‘?dyﬁzcar%@%a?@ﬁﬁ 8. (36 (dd, J = 2.34,
9 35 I—Eo alslution Ten{aining cara’dBe H20 g118)12 mabpin7DVE (180 ml)

11y whs f8ade@apttondlde soofin: hydfod Mealh) susbdfiddy G0 a;

6H) . 0d} mol); the suspenS|on thus obtained was stirred at room

4-( 3- OH | - t hyl but 2-
hygr@%@%%g e T o 30 SYtes oAnG 1 e TBRIRIIGE  BG Aegolution

in then @trﬁlﬂ @b%}n@écététe‘?(ﬂ Ooqum@sw 1)1 D920 mlg was
et hanol érg m ) was added 10% Pd’C (0.5 000 I
and addedisanyisevaid theojesoiteg mdtlﬂf?dﬁ@‘géiﬁ@d&f 1Ghaurs. The

Parr m@}fgtreo\%g?){omed % 'P-ﬁ@ (SJ ?rl_l) 4nB%Mered, AR hEA I Wbtained

m xt ure was ered, on was eévapor at ed

undewas ediys‘exﬂlzmdeﬁ@m enexadet ke giveodetbyl @bt—eanbedomasylacetate
di sspJved in ethyl acetate and converted into the

corr di ng hydrochl ori de by addi ng ethanolic 5M

hydr ogl I\H\VIRO(T?JOOGI\/IHZ| mmsmd67®8ﬂ® (] 1 BUus60BIAIZMI7.54 (d,
nas fl:ryth%l ILIIZZSH)f$%r§ (Z%Idn | soq) Ozp)e 67 Hz, 2H), 7.17-7.27 (m, 2H),
5.33 (s, 2H), 4.14 (q, J = 7.02 Hz, 2H), 1.20 (t, J = 7.16 Hz, 3H).
b) 1-(9H-carbazol-9-yl)acetone
To a solution of the product obtained in the preceding step a) (14.1 g;
0.056 mol) in tetrahydrofuran (130 ml) was added a 3M solution of
methylmagnesium iodide in diethyl ether (28 ml; 0.084 mol). The
mixture thus obtained was stirred at room temperature for 16 hours. 1M
NH4Cl solution (100 ml) was then added to the mixture. The resulting
mixture was transferred into a separating funnel and extracted with ethyl
acetate. The organic phase was dried over NaxSO4 and the solvent was
evaporated off under reduced pressure. The residue obtained was
purified by flash chromatography on silica, using as eluent a
hexane/ethyl acetate mixture (95:5) to give 1-(9H-carbazol-9-yl)acetone

(8 g), which product was used without further purification in the



et her/i sopropanol m xture ( 1 : 1) to give

4- ( 3-am no- 9H car bazol - 9-yl ) - 2- net hyl but an- 2- ol
whyaposdsrori de (5.5 g). 1H NVR (300 MHz, DVMSO BCBEPIH09/055652

10. 34 (broad s, 3H), 8.1 9 (d, J =7.60 Hz, 1H), 8.1 3

(d, J 1.98 Hz, 1H), 7.68 (d, J = 8.92 Hz, 1H), 7.62

(d, J 8.20 Hz, 1H), 7.44-7.58 (m 2H), 7.25 (t, J =

6.94 Hz, 1H), 4.08- 4.83 (m -3, 1.73-1 .88 (m 2H),

1.23 (s, 6H). e)

N-[9-(3- hydroxy 3-met hyl butyl) - 9H car bazol - 3-yl [ -2-tri

fluo ﬂgg; de The product obtai ned as
desc# (9h e g‘pecedl ng step d) (3.9 g; 0.01 3 nol)

was re&ttNMR O@dMHzn@MSOadd)aaweers &, rd £ar.89 b1z, 1), 7.49 (d,

cr ot 518 POKE BF O] el ot gtvd (o Eo2g bR 2HIF 21 (aad, 4=
hydr pxy- 3-0tet7hed bt zH) @B@qgrmm 243(é/|3|H)2 (trifluorom

et hyl ) benzam de f=|2 P 89C El enent al
anal ys¢ks1{&nitte8 W@R@@zgﬂ)ﬁpﬂopéund % 67.75 5.31

125, TAE Yok ook o3heBedio o] €T o) ves
8. 1 eacthd by=wGrk8ty Hr 2 midnner sé8ilar. @othathdeselibed . n@GExampIe
(1 3Ty Yesinde ‘hupfres Yy prtten’ by s oAldmprbzd
(S dilia, UbidPad. eﬂiiler(tran 812) hexanélethyllacétdted mixtdid to leé3l (3-
E:,Ség nl% QJEX@@ LS yI e e%r?é I(Z? 5 gcsf w%ocrﬂjgruo%%ct wlgs used without
further purification for the subsequent reaction.
'H NMR (300 MHz, DMSO-ds) § 9.20 (d, J = 2.34 Hz, 1H), 8.42 (d,
J=7.89 Hz, 1H), 8.33 (dd, J = 2.34, 9.06 Hz, 1H), 7.70 (d, J = 9.35 Hz,
1H), 7.60-7.67 (m, 1H), 7.54 (td, J = 1.17, 7.75 Hz, 1H), 7.30-7.39 (m,
1H), 5.57 (s, 2H), 2.32 (s, 3H).
d) 1-(3-amino-9H-carbazol-9-yl)acetone hydrochloride

To a suspension of the product obtained in the preceding step ¢)
(1.3 g; 0.005 mol) in 95° ethanol (80 ml) was added 10% Pd/C (0.5 g;
0.0005 mol) and the mixture was subjected to hydrogenation in a Parr
hydrogenator (30 psi) for 4 hours. The reaction mixture was filtered and
the solution was evaporated under reduced pressure. The product
obtained was dissolved in ethyl acetate and converted into the
corresponding hydrochloride by adding ethanolic 5M hydrogen chloride
solution. The solid precipitated out was filtered off to give 1-(3-amino-
9H-carbazol-9-yl)acetone hydrochloride (1.1 g).

'H NMR (300 MHz, DMSO-ds) & 10.39 (broad s, 3H), 8.19 (d, J =
7.60 Hz, 1H), 8.14 (d, J = 1.98 Hz, 1H), 7.62 (d, J = 8.59 Hz, 1H), 7.52-
7.58 (m, 1H), 7.40-7.52 (m, 2H), 7.25 (ddd, J = 0.99, 6.94, 7.93 Hz, 1H),
5.46 (s, 2H), 2.27 (s, 3H).



a) Ethyl 9H carbazol -9-ylacetate To a sol ution

containing carbazole (20 g; 0.1 2 nol) in DV ( 130
workgoomsss7@added portionwi se sodi um hydri de (50%CT/EP2009/055652

suspension) (6.9 g; 0.14 nol); the suspension thus

obtai ned was stirred at roomtenperature for 30

m nutes and then heated to 60 C. A solution containing

et hyl 2-bronvacetate (24 g; 0.2M-nol) in DMF (20 m)

was added dropw se, and the resulting m xture was

stirred for 16 hours. The m xture was poured into H2O

(0.5 L ﬂgg C@ IR rﬁ@(g érBSzcﬁoé gﬁhzgﬁﬁﬁﬂ&%gne\@ﬁﬁ)benzamide

crysta fTo grve

9H car'ﬁlae @kecﬂthlo@dmhadm (hé)p@cedihg SR )00 HH.004 moI) was
g’v?gq%g ogpy wqu\?q(g; q@ mfnneﬁ swllarﬂ@thadesesg&géd 4n 1Examp|e
7-7.24).(m 2H), 533(s 2H) 414(q, J = 7.02 Hz,

2H), 1.20 (t, J = 7.1 6 Hz, 3H). _

1- (9H--E*a$ bas@lid 9-ghtyiaedt oMEsTo CéY%@'l'%@(i’ orffen t @@ isopropyl
pr

d
D! Oaperfidfopihl Mitfie (FO8YUING NBIoR-Boprbhyfl Hi-carpazol-
sol u31ydjr2 ()thflneltdmyeth‘algb@uamweddi@@) in diethyl et her

(28 m ; . The m xture thus obtained was
sti rre'a1 %t ?gg%t nperature for 16 hours. 1M NH4Cl

sol uti Brenfert@0amdlysivdsr Cheh,RMEged to the m xture. The
resulting mxture vvastransferr d mfal?a eparating
funnel and extracted with ethyl acet he organi c

phase was dried ovppyhNazSO4 ampg ¢hezsal verk was
evaporated of f under reduced pressure. The residue

obt ai ned was puri fCébDUdﬁ/tedl"/asIWo?ﬂ ofhit%g@ 8Bhy on

| xt
Cos: o H WAIRYSBE ML BIMSOREK B 5 1 187 SRR 78 Hz
whi chHpr&d0od, wes m&@wzwwomesa‘ mgnhen, AHi),i 7 6d afdidon #12.05,

thesybsequelly) P88 O\ m. 3H), 7.20 (t, J = 6.87 Hz, 1H), 5.38 (s, 2H),
2.24 (s, 3H).
Example 5
Preparation of Compound 5
R1 = Cl, R2 = CH,CH:OH

a) 2-chloro-N-[9-(2-hydroxyethyl)-9H-carbazol-3-yl]benzamide

The product obtained as described in Example 1b) (6.4 g; 0.028 mol)
was suspended in dichloromethane (70 ml). Triethylamine (7.9 mil;
0.2 mol) and 2-chlorobenzoyl chloride (3.95 ml; 0.031 mol) were then
added to the solution. The mixture thus obtained was stirred at room
temperature for 16 hours.

The solvent was evaporated off under reduced pressure, the residue
was taken up in 2N NaOH solution (80 ml), and the resulting solution
was refluxed for 2 hours. The suspension thus obtained was poured into
water, and the product filtered off, dried and crystallized from 95°
ethanol.



1H NVR (300 MHz, DMSO-de) d 8.1 5 (d, J = 7.89 Hz,
2H), 7.49 (d, J = 8.20 Hz, 2H), 7.41 (ddd, J = 1.1 O,

WO 209/138720 Hz, 2H), 7.21 (ddd, J = 1.1 0, 7.0BCT/EPRD9/055652
Hz, 2H), 5.39 (s, 2H), 2.24 (s, 3H). c¢)
1- (3-nitro-9H carbazol -9-yl ) acet one The product
obtained in the preceding step b) (5 g; 0.022 nol) was
reacted by working in a manner2sinilar to that
descri bed in Exanple 1a). The residue obtai ned was
purified by flash chromat ography on silica, using as

el uent . / LXt AT '

o e BB TSI AR E AL, 55 o
pr odwas thsobizétedM t hout further purification for the
subsequent LQn. 1H NVR (300 MHz, DMVMBO-d6) d 9. 20

(3 Jq’i‘-%f éégﬁbk%, 8.42 (<(3I, J = 7.89 Hz, 1?—|), 8. 33

(dd, JERRerddl afaifsis e CLH,CRL®Y (d, J = 9.35 He,
1H), 7.60-7.67 (m 1H), 7.54 (td, J = 1.1 7, 7.75 Hz,
1H), 7.30-7.39 (m 1H), 5.57 (s 2H)H 2. M (s, 3H). d)

1- (3-am no- 9H car bpgohg 9 ! ) aggtone, ygdrpehl oride To a
suspensi on of the producf obtained in the preceding
step c) ( 1.3 g; Catntated|’% i69.0b 4{A0anbb8(80 nl) was

aubj ectoiNg (oRAYRER MG PR sarbA7 Eny b n by & 38 v,
psi ) 1HPrg.a8hdyuuss 7 UreHz @iy, DB X1 Yine 8M)s 7118 tey ed7.43 Hz,
o estlhef 866 Prodt ooy Bhribd s ot Sebf Hed o aifyfo. J =

acet §igg @npgpnverted into the corresponding
hydrochl ori de by addi ng et hanolic 5M hydrogen chl ori de
sol ution. The solid precipitE4aslEed was filtered of f

hydroonl oride ( 1 .1 57 PENRNE COPTHE Eovso a6 d
10. 39 (broad s, 3H) R1& CI,RZ &,CH.GH.C(CH3).OH

a)  2-chloro-N-[9-(3-hydroxy-3-methylbutyl)-9H-carbazol-3-yl]benz-
amide

The product obtained as described in Example 3d) (1.1g;
0.0037 mol) was reacted with 2-chlorobenzoyl chloride (0.52 ml;
0.0041 mol), by working in a manner similar to that described in
Example 1c).

The solid obtained was crystallized from ethyl acetate to give 2-
chloro-N-[9-(3-hydroxy-3-methylbutyl)-9H-carbazol-3-yl]benzamide
(0.63 g).

m.p.: 120-124°C

Elemental analysis for C24H23CIN2O,

C H N
Found % 70.52 562 6.71
Calculated % 70.84 5.70 6.88

'H NMR (300 MHz, DMSO-ds) 5 10.48 (s, 1H), 8.57 (d, J = 1.98 Hz,

1H), 8.09 (d, J = 7.60 Hz, 1H), 7.41-7.73 (m, 8H), 7.19 (t, J = 7.43 Hz,



7.60 Hz, 1H), 8.14 (d, J = 1.98 Hz, 1H), 7.62 (d, J =
8.59 Hz, 1H), 7.52- 7.58 (m 1H), 7.40-7.52 (m 2H),

wOo2@9/183del, J = 0.99, 6.94, 7.93 Hz, 1H), 5. 46PCHEPDBY/)55652

2.27 (s, 3H).e)

N-[ 9- (2- oxopropyl ) -9H car bazol -3-yl]-2-(trifluoronneth
yl ) benzanni de The product obtained in the preceding
stepd) (1.1 9; 0.004 nol) @8- reacted by working in
a manner simlar to that described in Exanple 1c). The
solid obtained was crystallized froman isopropyl

et hemgsoxog 2@! A0 18 r& F1y, 1473188 @h VEh), 1.23 (s, 6H).

N-[9-¢( H-car azol

3-yl]- 2(tr|fluoromsthyl)be ;gi Z( 1 .2 Q). mp
223-226C El enent B)I anabgsi for 3N2(2

Found % 67. 02 3. HieRara 99”2&3&8 ”ﬁ’Puﬁ‘dlAs 6 83

}HlNg/gtgzﬁ%réﬂ% c@l’@@uﬂdﬁ)\ dorl@s%dssto Hd)mp&r%oﬂdf tent

(m apgllcaﬁoelw((@@00§/t2(226§g angl wskﬁrepgpq;_g ag. cmcylbgg in the

D oA L 1 o s B G
R2 = CH2CH2OH a) Example 8
de The product ZgE%nﬁér%ﬁ%ﬁt Eeobd i R e e 1oy
(6.4 gCoﬁmdéZ&umlcbrrmnauspe@rde@bcbrrdsdt@rdommmmanef patent
S CenipbRB O DG 688 Al wes o Spatedan) dessribed in the
t hensaid patent application.

Example 9
Preparation of Comparative Compound C

Comparative compound C corresponds to compound 13 of patent
application WO 2007/014 687 and was prepared as described in the
said patent application.

Example 10
Test of in vitro activity

This test allows evaluation of the inhibitory capacity on the production
of the PGE; and the selectivity relative to the production of the PGF2,.

The cell line A549, human pulmonary adenocarcinoma, was used,
which is particularly sensitive to stimulation with pro-inflammatory
cytokines, for instance IL-1g, and, in response to this stimulation, is
particularly active in the production and release of two prostanoids:
PGE, and PGFy, (Thoren S. Jakobsson P-J, 2000).

The cells were stimulated with IL-1g (1 ng/ml) and simultaneously
treated with the test compound for 22 hours in an appropriate culture
medium (DMEM - Dulbecco’s Modified Eagle’s Medium) supplemented
with 5% foetal calf serum and L-glutamine (4 mM final) in an incubator
at 37°C and at a CO; concentration of 5%.



added to the solution. The m xture thus obtained was

stirred at roomtenperature for 16 hours. The sol vent
wor®Iassapor at ed of f under reduced pressure, thECT/EBI0OUESS652

was taken up in 2N NaCH solution (80 m), and the

resulting solution was refluxed for 2 hours. The

suspensi on thus obtai ned was poured into water, and

the product filtered off, dri-ef and crystallized from

95

et hanol . 2- Chl or o- N-[ 9- ( 2- hydr oxyet hyl ) - 9H car bazol -

o orneRilbF e ediogliolPthe Sty BPREEERE: M Ras ﬁorédﬁggd and
6gog&lda@31 ﬁt@&d&g.hmmhitoee‘ii \A%rg%sﬂ;éydd ueing. £8E1/T]cl kEM?’Ogdguced
Lo a0 Soig TyECayimah Chamisals.ArinAidor AMydlsAR: {17 §ip:

7.18 (TheJ cor’rgpél@tl\b# cb#‘ﬁpouﬁhd%uééd Jvas Sirfori@thadifl) . at a
4.43 (t, = 5.83 Hz

Exanﬁwr@ema.tleaérc&t. & oM c&»‘ﬁrsmél%lch)l & @on- Sorcian anti-

R e A I A e
yl ] benfhm@wlfshexpneseedtasdbe dtCsoe\calms d:&sesutmaoncentratlon of
0 re
2 erporBaiig o it e B 4 podBighad hEfE b of PFe.
wor kurelrmmmtoathmmwthalt Ihilak/arbde@l tiratilates dut bed tieated with the
Ex 1c).
angar%e c(::gmpound, are given in Table 2. The inactivity or the reduced
activity of the compound on the biosynthesis of PGF2 is an indication of
selectivity towards the production of PGE, and thus of selective
inhibition of MPGES-1.

TABLE 2
Compound Cso [uM]

PGE; PGF2,

1 2.9 > 100

2 2.3 > 100

3 1.4 > 100

4 5.6 > 100

6 0.6 > 100

Indomethacin 0.005 0.003
Example 11

Test of in vivo activity
The test compound was evaluated in the model of acetic acid-
induced writhing in mice (Stock J.L. et al., J. Clin. Inv. 2001, 107:
325-331). This test allows evaluation of the antinociceptive activity of
the compounds of the invention in a model of inflammatory pain.



The solid obtained was crystallized fromethyl acetate
to give 2-
wa@ kdoonss3ie [ 9- ( 3- hydr oxy- 3- met hyl but yl ) - 9H car bBZDEPROY55652
] benzam de (0.63 g). mp.: 120-1 240C El enent al
anal ysis for C24H23CIN2O2 C H N Found % 70. 52 5. 62
6.71 Calculated % 70.84 5.70 6.88 1H NWVR (300 Mz,
DVMSO-d 6) d 10.48 (s, 1H), 8..%5{(d, J = 1.98 Hz, 1H),
8.09 (d, J = 7.60 Hz, 1H), 7.41 -7.73 (m 8H), 7.19
J = 7.43 Hz, 1H), 455(s 1H) 4.37-4.51 (m 2H),

(t,

L 7o g B & huer iy, Ao, SR iy 11 e test. e
conpaninthl#\ wener eepmwmttapermom)eanydwlihothoaésind:ompound (0.1-
appl j cati WO 2006/ 1.22 680 anpd was ed as ,
dosc § iR Speeritic h snevicBlpre doRlieT "B, eppwos animas
Prepaend treateel will raveticleal SeapaTad via fendahatrbyte.
conmpound B corresgwnds to cogﬁound 6 of patent

appl i cHelfan heyraster/tbe dreggme @Wyaﬁﬁéﬁ%\e@ﬂ'%@d'on of acetic
Pr eper It g o BRSO B ol s 17 body EFRNG s giver
conplouthe @hiowis &3 puhge mﬂam:mqionwdainsamﬁ tpeheck the effects of
deschaeatorBhd b dis absice Bl MbasER ™ =
Immediately after the administration of acetic acid and for the
following 20 minutes the number of writhes was measured, which
represents the parameter for evaluation of the nociceptive response.
As shown in Table 3, the compound of the invention induced in a
dose-dependent manner a reduction in the number of writhes in the 20
minutes following the administration of acetic acid, compared with the
animals treated with MTC alone.

TABLE 3
Treatment | Dose (mg/kg) | No. of writhes | % of inhibition
Vehicle - 48.4+3.66 -
0.1 38.4+3.99 21
Compound 1 1 31.515.72 35
10 12.8+2.46 74
Example 12

Test of metabolic stability in human and rat hepatic microsomes
This test allows evaluation of the metabolic stability of the
compounds of the invention and of the comparative compounds in rats
and in man.
The test compounds were incubated in human hepatic microsomes
(donor pool, Xenotech) and in hepatic microsomes from Sprague-



Exanpl e 10 Test of in vitro activity This test allows
eval uation of the inhibitory capacity on the

w@emdusesron of the PGE2 and the sel ectivity rePEL/ERm0Y/a55652
the production of the PG2a. The cell |ine A549, human
pul nonary adenocar ci noma, was used, which is
particularly sensitive to stinmulation with
pro-inflammatory cytoki nes, f-@6instance IL-1 p, and,
in response to this stinmulation, is particularly
active in the production and rel ease of two

20007 WG Tats ongE ol R ERR Y g LBREREER Fr e test

and sompbmm\ermssmeaisum ed as tchhave anesstimatepofutng metabolic

ool beebiins "o der PO RS s SRl i CERMSILS o a rApplied
5%f9@tsglsteﬁad ﬂowmgﬂ%éggié&r@maérm mM final) in
an i ncubator at 37C and at a concentration of

5% Af t ERe tIERAEdSata bR, a"tmlés%ﬁmﬂn@ fsral mopgepkatipged P and

d
Resay o 20 PECERAR A ISRl AR 3} £0B] BLycrogomes
Chenétcalfinal eonceatiation ail0.5 0RNML ithe finehypelvete @fe200 pL, in 96-

o PRl &R IR e TS R BizBh FuE PAER P AR bHer7s

i nf | pHMAXYrandwig tHetNADIPHbidgeneratigl 8y sterragMoE|L03.8 mM;

| o CoRPuchS s GRPDRD4 dFlun: RatiE o coMbolhe refatence

i nhi 8bhpoRds Oﬁaﬁaﬁnpré}@ﬂ%d&& ‘Hndp%gto%f&oﬁé

g@@%‘?’a) were
relative to the cells that have been stinul ate t

not lnlcéb@‘@d @f teh copldtad sand demirsliag, foartbegﬁeﬁteﬁompouasseThe
2 | uce y

compBUR B eis Is8led AE S1EEeR BN nBlgef ot fme 0
of semcdacatftan 8¢ mmuabesjs1ﬁ)(heplprodiohnﬂtd)rmtrllefcd?(ﬁzlmmdhe hnternal

of Ssetla% E}dvfo 2 uM of metoprolol and 0.4 uM of diclofenac) were added to

stop the reaction.

The samples were centrifuged before analysis. The HPLC/MS/MS
analysis was performed using an electrospray ion source in positive
ionization and SRM (Single Reaction Mode). The chromatographic
conditions entail the use of an XDB-C18 column (2.1 x 50 mm, Agilent)
and a gradient from 5% to 91% of acetonitrile in water containing 0.1%
formic acid (total runtime equal to 6 minutes); the flow rate was
0.5 ml/minute.

The areas of the peaks for the test compounds were integrated and
the results expressed as the analyte area/internal standard (PAR) area
ratio. For each time, two samples were analysed and the mean value
calculated. The percentage of the value of remaining compound was
calculated as:

% unmetabolized compound = 100 * (mean PARtsina/mean PARTo).

The results for compounds 1 to 6 are given in Table 4, together with



inhibition of nmPGES-1 . TABLE 2 Exanple 11 Test of in
vivo activity The test conmpound was evaluated in the
woreael1383f6 aceti ¢ aci di nduced withing in mce BS/BRI009/055652
J.L. et al., J. din. Inv. 2001 , 107: 325-331)

This test allows evaluation of the antinociceptive
activity of the conpounds of the invention in a nodel

of inflammatory pain. Femal e C271- m ce wei ghing 25-30 g
were used for the test. The animals were treated
intraperitoneal” with the test conpound (0.1 -

B A b AR SR IR TG B e

t he lseierencelmmpdtnidﬁs @he frompoaintdsrof e pteseat inventioaishowed
I ntraperiton n_of acet cacd 7% V/VI
oy s GBS B et SebIE oty oP e Prarghrs coipounds
given to the ani mal's to induce i nfl ammat ory pai n and

to check the effects of the test conmpound on the

noci ceptive response. | medi AABLF 4fter the

admnistratio i C aC|d d for| the | ow ng 20

m nutes the ||ui"|§&| Bﬁﬁh LhcaR\%!;a fregstt CGI\?IQJ\./'wH ch
represents the parlamater for &84l uatijon of8tt'se
noci ceptive|response. As|showp, jn Table 3,

Corrpougd of thppi /entio |n\rli\%1 éd inla dn&?pnpnrient
manner a reduction in the nungey of wWrithegopn the 20
m nut es fol [owng the administration [of acetic acid,
conpared with thedanimals tre28%d witlh MIC’% one.
TABLE 3 Exanple 12 Test pf ne olic st abi}é’%y in

human and r at—hepat+e—-EroSores

6 74% 65%

A 0.2% 51%

B 0.4% 55%

C 4.0% 22%

Warfarin 97% 103%

Propranolol 0.4% 66%

Testosterone 0% 27%

Example 13

Test of in vitro absorption

This test allows evaluation of the amount absorbed by the intestinal
barrier of the compounds of the invention and of the comparative
compounds using the Caco-2 cell line as an in vitro model of intestinal
barrier. The permeability test on Caco-2 cells represents an in vitro
system approved for predicting and estimating the in vivo intestinal
absorption of a drug. When the Caco-2 cells are cultured on a porous
filter for about 21 days, they have the capacity to differentiate into
enterocytes. In practice, during this period, the Caco-2 cells undergo
spontaneous morphological and biochemical changes that result in the



This test allows evaluation of the netabolic stability
of the conmpounds of the invention and of the

W@ e0vpassré ve conmpounds in rats and in nman. ThePCBEP2009/055652
conmpounds were incubated in human hepati c m crosones
(donor pool, Xenotech) and in hepatic m crosones from
SpragueDawl ey rats (donor pool, Xenotech) and the
conmpari son of the test conpour8 was neasured so as to
have an estimate of the netabolic stability in various
speci es using HPLC/ M5/ M5 with an Applied Bi osystens

400008y B3 SASHAL BN SEr TOSASOIPYHITE 8 B9 tpe apical

analyse at a f concentrati on
pl acsad-faoe avxtalllsqim‘nfedo“m)rmmbandelr hand Fernptight afnctions” between
nal ..concen

¥". ﬁéﬁ RS R B UsTeREBeRInG & suigble yioRel fr 2nalSrorfiang dyBstinal
S péranekasilty :@ﬁdjrl\'ﬁ_?gh phosphate buffer (75 mM pH 7. 4)
and with the NADPH regenerating system (MC*: 3.3 niv

Gp: 3The mowmatgﬂalswer@ usQamp-pertorm tﬁmtestThe
refere farln pr opr anol ol and

t est os?gggﬁgg?@wgﬁ Were incubated as a cocktail and
t r eat edaak’sfoalandes saime sobuiprutBSSTHevidrmgphes wer e

I ncuba - 37C | 1, difi My At tinme O
and af {aﬁoﬁlv%rgﬁrgg& g%ﬁd%{{t%%k%%%(%t rile

cont ai Gaog-2t dwisi(ATE@CRI standard (0.2 nM of netoprol ol
and 0.4 nmM_of clofe ac). we added to stop the
reactiéﬁco‘ﬁMug R"v@?@sc HiRPIRJed before anal ysis.

The HPILIﬂ_W(/IMﬁ\/I@naW(tﬁ' SAPBRed e Higsy5smY S| AG@N QTrap mass
el ectrospray ion source In positive ionization and

( Si ngpectREReier on Mode). The chromat ogr aphi ¢ conditi ons

oo P OBnlAE QAR EB R BRI el oo

acet onTIneldampmumm endeguirgg rih@gesdt Weve diluted from a 10 mM
stock solution in HBSS to a final concentration of 10 uM. The system
consisted of a confluent cellular monolayer in culture for 21-28 days.
The reference compounds (Lucifer yellow, atenolol, propranolol and
digoxin) were included in each test as quality controls and for
comparison with the compounds undergoing the test.

Each compound was tested in triplicate, bidirectionally, at pH 7.4,
from the apical to the basolateral compartment (A->B) and from the
basolateral to the apical compartment (B>A).

The samples collected at the given time were analysed by HPLC-
MS/MS, using an electrospray ion source in positive ionization and SRM
(Single Reaction Mode). The chromatographic conditions entailed the
use of an XDB-C18 column (2.1 x 50 mm, Agilent) with a gradient from
5% to 91% of acetonitrile in water containing 0.1% formic acid (total
runtime equal to 6.5 minutes) and a flow rate of 0.5 ml/minute.
Metoprolol was used as the internal standard.

The concentration data were used to calculate the apparent



formc acid (total runtine equal to 6 mnutes); the
flowrate was 0.5 m/m nute. The areas of the peaks
wo 2009415837¢ est conpounds were integrated and t hECT/EBMDY/655652

expressed as the analyte areal/internal standard (PAR)
area ratio. For each tine, two sanples were anal ysed

and the nean val ue cal cul ated. The percentage of the

val ue of remai ning conpound wep cal cul ated as: %

unmet abol i zed conpound = 100 * (nean PARTfi nai/ nean
PART0) - The results for conpounds 1 to 6 are given in

Tabl i htyh I '
compBeiMRA Ty ¥es gl g B¢ i Ahy shERERBNFh Yot the
The Egpparedsiovdatede present invention showed inproved

metabolic stabjlity relgtjve to t aratjye
Corpouaé M Aaewastalsdpledial PaslE A RmiRE The recovery
absopicenthgEnivas tarRuIAEY @ys eval uation of the anmpunt
absorbed by the intestinal barrier of the conpounds of

t he i nlASRYEn inBeofe¢Hdng o fPAPAIIMANt cHNPBIRMNS isithgy donor
t he = i in vitro nodel of

i nt e@ﬁﬁgﬁm%glpmdeiﬁ%ﬁ@og& neability test on Caco-2

cel I s Tepresxat thegredks ofithe test wormpouemapearedntegrated and the

predjct | nd ' ] t [ I VO | [ :
bsor B R SER anthe AV ie Sl ghFLsiaPGard area rati
ﬁ ul talmcﬁ@on*ecmqowmhé oglp]ti?@rfaétor usbe Wuridglthdayepatdtien of the
ave the capacity to differeptiate_jnto enterocytes. ,
' pFaEblec A he APPATY el by Copfiisanie slese ibyated using
undefrgooleR ®nAor phol ogi cal and bi ochem cal

changes that “result in, thefornmati of, aj pol ari zed

cel lul ar nonol ayer pwhilch hs on | he a8 Cat-msuf f ace a

vel | - defi ned "brush”bor dew Tamd |f briprddicdht,, j bnct i ons”

between the cells, thus representing a suitable nodel
for an®IWRICB: of the intestinal

Va volume in the receiving well (0.25 mL for the test from
A->B, 0.075 mL for the test from B>A)

Area area of the membrane surface (0.11 cm?)

Time total transport time (3600 seconds)

The values obtained were classified on the basis of the following
evaluation criterion.

Low  Papp <2 x 10° cm/sec

Medium 2 x 10 cm/sec < P, < 20 x 10 cm/sec

High  Papp > 20 x 10° cm/sec

The results for compounds 1 to 6 are given in Table 4, together with
the results for the comparative compounds A, B and C and for the
reference compounds. The compounds of the present invention showed
improved expectation of absorption relative to the comparative
compounds.

TABLE 5
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Example 14
Test of in vivo bioavailability

This test allowed evaluation of the in vivo bioavailability of the
compounds of the invention, thus making it possible to evaluate and
compare the pharmacokinetic profile of the test compounds.

The tests were performed using the cassette method, i.e. by
administering orally several products simultaneously to the same
animal, at a dose of 5 mg/kg. The products were suspended in
methylcellulose (MTC). The treated animals were catheterized for the
serial collection of blood samples performed by means of an automatic
sampling system. The plasmatic concentrations of the products were
measured by HPLC/MS/MS. The the
concentrations over time made it possible to evaluate the relative

profiles of plasmatic
bioavailability of the test products in terms of rate (tmax and Cmax) and
species (AUC). The slope of the curve in the end portion also allowed a

comparative evaluation of the rate of elimination of the compounds from



Met oprol ol was used as the internal standard. The

concentration data were used to cal culate the
wa@ppansssver neabi l ity val ues (PapP) , and t he PEBRRPRNY055652

standard devi ati on of the Pappwere cal cul ated. The

flux ratio was cal cul ated as Papp(B->A)/P app(A->B).

The recovery percentage was cal cul ated as: (anount in

the receiving conpartnent + am@unt in the donor

conpart ment ynom nal anount The area of the peaks of

the test conpounds were integrated and the results

wer e, ex e S.ikh I realintern t -
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Dol 1B aghialieE Erer e ADC 2% 41 ERbSded recBIVE e others
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in the_receiving well (0.2 _for the test fromA B,

0. 075 Hne GainPangéve deodpelomsed AvasrcMepd ¢, which showed
me by 0 ' o} al ngp, i
(3600750 bt “whplodt s bmUdbRg 112 EPECSPR tn FBsent
t he ibashtornshowedigoloddvipanpiebiity aharacteristicer i on.

papp 150" 16U PAEESTRe PREUMES o chtpatinader XM
ar e ghrwmtiation dfloeud readregeinitae pradrhat Tig, igs uhé sinfeorequired
the %O%%%a%ievr%agﬁnngr%ugr%% &rice%tr%ﬁgn (i:n E}Hg &Sém%f“énd AUCo.7,
i.e. the area under the curve of the plasmatic concentrations of drug
over time, measured in the first seven hours after administration, are

given in Table 5.

TABLE 5
Compound Cmax T max AUCq.7
ng/ml h ng/ml*h
1 1200 1.5 5754
2 984 4.3 5403
3 457 1.8 2668
C 165 1.7 751




ref erence conpounds. The conpounds of the present
i nvention showed i nproved expectation of absorption

WO edoati3sses t 0 t he conparati ve conpounds. TABLE BERBPPDE055652
14 Test of in vivo bioavailability This test all owed
eval uation of the in vivo bioavailability of the
conpounds of the invention, thus making it possible to
eval uate and conpare the phar-rgicoki netic profile of
the test conpounds. The tests were perforned using the
cassette nethod, i.e. by admnistering orally severa
products sinultaneously to animal , at a dose
of 5 ng/kg. The products were suspended in
met hyl ceBlAmioseardEGle cbhepduneiat gthractienméd wetleat it has the
cat heterized [ﬁ% tE; iEriaL col l ection of bl ood
sanpl es $EIG8HERUR (INBEIOW of an aut omatic sanpling
system The pl asnaii oncentrations of the products
wer e nmeasured by S5/ Mgy The profiles of the

pl asmati c concent rati ons oM tire nade ossi ble to
eval uate the rel ativie bi [ [ w t est

products in ternms of ) ( d species
(AUC). The slope of the curve imtheNend™pOrtion al so
al l oned a conparative eval uati on of t|he rate of
el imnation of the conpounds frontheggl asma, fthe

slower the rate, the |ower the slope. Three a( i mal s

wer e treatwichor each conbi nati on of conpounds. The
compound_t hat had a hi gher Crmacand AUC and an expected
tmax rel Bliig@ pJogar atoMepsMeHY! SEOWR PEA %‘hﬁ@é’”?tgw group, a

conpar at ] 48 o0l & ovand Grally br BRIRIE il HE . <oued
li mted BBinapineanor branchad hydnpo@hias gloupcemgrigingffrom 1 to
the present haxenidad Gna"idesod? Binrkal' 8Rdohiiy group
comprising from 1 to 8 carbon atoms, or
a pharmaceutically acceptable salt thereof, a polymorphic crystal
form thereof, a stereoisomer thereof, an enantiomer thereof or a
prodrug thereof.

2.  3-Aminocarbazole compound according to Claim 1, characterized
in that R1 is a fluorine or chlorine atom, or a trifluoromethyl or
trichloromethyl group, and R2 is a linear or branched hydroxyalkyl
group comprising from 1 to 6 carbon atoms or a linear or branched
carbonylalkyl group comprising from 1 to 4 carbon atoms.

3. 3-Aminocarbazole compound according to Claim 1, characterized

in that R1 and R2 have the meaning given in Table 1 below

TABLE 1
Compound | R1 R2
1 CF3 CH,CH,OH
2 CF3 CH>C(CHs)>,OH




The results, expressed as the Crac, i.e. as the

maxi mum concentrati on of drug reached in the plasm,
w(apmw/13837€. the tinme required to reach the maxPOTIRPIINUES652

concentration in the plasma, and AUCO-7, i.e. the area

under the curve of the plasmatic concentrations of

drug over tinme, neasured in the first seven hours

after adm nistration, are giveggin Table 5 . TABLE

5CLAI M5 1. 3- Ami nocar bazol e conpound, characterized in

that it has the general formula (I) below in which R

L o2 nehosed atom a Ty SEaybipb @ o T

U HI UUH, A \,yull

group, and R2|is alinearCpy |branctedClociHoxyal kyl
group conprising from 1 to 8 [carbon atons or a lI|i near
or branched carbhon¥l al kiyl Gyrqup cofhtCERH from|1 to 8

carbon atons, |or ggphar ma@eputi C@Hzﬁlﬁﬁf@ﬂgﬁgﬁ galt

t hereof, a polynorphic—rcrystar—tormthereot, «a
st ereoi soner thereof, an enantioner thereof or a

pr ody ug ereof . .3- Ani nocar.bazqole ¢ ound accordi ng .

Do’ har b RemERes L P IRaRIART RafragtRRt ) RRd fiBises o
chl ori nethatgpautiealln dffgctileadesmebhd 3aiminocafaoEmebmpound
group, and R2 is a linear or branched hydroxyal k

I
group coR@AYNAg e raM P B EABEN latend & [}qu%ﬁggptically
or br a”%&%p%l@ggnént %hébégf,graobewmcs CABHAIN fRIFmL théredr, a

carbon atons. 3- nocar bazol e conpound daccording to
d ai m 1, steregis@mer thaseof, @nt érantRmeraherard aiz pradieg thereof,

meani ng Gvae Qith2 % €1ehsPeY pharmaceutically acceptable inert
vehicle.

5. Method for preparing a 3-aminocarbazole compound according to
any one of Claims 1 to 3, characterized in that it comprises the
following steps:

a) reaction of an amine of formula (Il)

HN O O
Il
ko (1)

in which

R2 has the meaning given in any one of Claims 1 to 3,
with a compound of formula (111)

b (111

in which
R1 has the meaning given in any one of Claims 1 to 3, and



TABLE 1Phar maceuti cal conposition, characterized in

that it conprises a therapeutically effective dose of
w@2@9ass3n®car bazol e conpound accordi ng to any BPCEEPR{009/055652

Clainms 1 to 3, a pharmaceutically acceptable salt

t hereof, a polynorphic crystal formthereof, a

stereoi soner thereof, an enantioner thereof or a

prodrug thereof, together w t-I84at | east one

pharmaceutically acceptable inert vehicle. Method for

preparing a 3-am nocar bazol e conmpound according to any

one of aj char [ [ t

conpri sg% ' @h%%%rf)g%rﬁgm%t QBCBSL% é)%%?%ﬁaé(?;'}‘é LEH’O%I’ a(r?Hamoﬁe and

of for muO&(QO)R) iniwhichiR I3 &REnderortbrencesthalkgl gpnaprising from 1

any one of Clains 1 to 3, wth a compound of formnula

in” whi chiof® ﬁfa%&@ R@Seani ng given in any one of

G ai ms it @ve a RBfHNdSarbALSIe tohiWUNd ST fBFrRUR (1)

conprising d, Br, OR and OR inwhich Ris a

I i near or branched conprising from1l to 6 carbon

atons, to give a 3-

(1) in which R 1 antNRZ hay

previously, and b) optiona

phar maceutical | y accdgt abCe sal . 0 '

crystal form a stereoisoner or an engntionmer of the

compound of formula (1) thus obtained. 6 . Use of a

3- ani nocar bazol e conpound according t &2any ong|)of

Cainms 1 to 3, a pharmaceutically acceptable salt
t her eof , iNngvhich R1 and R2 have the meanings given previously, and

b) optional formation of a pharmaceutically acceptable salt, a
polymorphic crystal form, a stereoisomer or an enantiomer of the
compound of formula (I) thus obtained.

6. Use of a 3-aminocarbazole compound according to any one of
Claims 1 to 3, a pharmaceutically acceptable salt thereof, a
polymorphic crystal form thereof, a stereocisomer thereof, an
enantiomer thereof or a prodrug thereof, for the production of a
drug for the preventive or therapeutic treatment of a disturbance
chosen from the group comprising inflammatory processes, pain,
fever, tumours, Alzheimer’s disease and atherosclerosis.

7. Use of a 3-aminocarbazole compound according to Claim 6,
characterized in that the said inflammatory processes are chosen
from the group comprising oedema, erythema, articular
inflammation, rheumatoid arthritis and arthrosis.

8. Use of a 3-aminocarbazole compound according to Claim 6,
characterized in that the said tumours are chosen from the group
comprising  colorectal and pulmonary carcinoma and
adenocarcinoma.

9. Method for treating or preventing inflammatory processes, pain,

fever, tumours, Alzheimer’s disease and atherosclerosis in



pol ynor phic crystal formthereof, a stereoisoner
thereof, an enantioner thereof or a prodrug thereof,

wo e009t1k837¢@r oducti on of a drug for the preventiREI/BP2009/055652
therapeutic treatnent of a disturbance chosen fromthe
group conprising inflamatory processes, pain, fever,
tunmours, Al zheiner's disease and atherosclerosis. 7 .
Use of a 3-am nocarbazol e com@and according to Claim
6, characterized in that the said inflammtory
processes are chosen fromthe group conprising oedens,
eryt he Lcul i nf. i ¥ tqid_a L
and ar t gl Smpiha"IR SindiIBER SrceCiiolsbklfoall
accor di ngfféativel amoubt of lraBaarhiepcadadzole tbmipouhd amodding to
tumours are chos fromthe group conprisin
col or ect Y G BLIGIBINGT y! dardi AoRaIRPeYiEADE AccPRiabie sal
9 . Methedrdsit 41 gelyhitipRic RA@tENtbAE tidrbsfMat @tareoisomer
processes, palin, tfever, tunours, Alzheiner's di sease ,
and at helheseqfepB SN@nfiamgmrgreof eoaprediugdherrof, to a person in
adm ni st patd g{érg{)f a therapeutically effective anount
of a 3-am nocar bazol e conpound according to any one of
Claims 1 to 3, a pharmaceutically acceptable salt
t hereof, a polynorphic crystal formthereof, a
st ereoi sonmer thereof, an enantioner thereof or a
prodrug thereof, to a person in need thereof.



