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present invention relates to a 3-am nocarbazol e
compound, to a pharmaceutical conposition containing
the sane and to a nethod for the preparation thereof.
More particularly, the presentqi.nvention relates to a
3-am nocar bazol e compound that is useful for treating
or preventing di sturbances associated wth the
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PRIOR ART
The value of the E; prostaglandins (PGE;) arises from the role that

15 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.

20 Prostanoids are mainly produced from arachidonic acid by
cyclooxygenase-activated enzymatic oxidation. Cyclooxygenases
(prostaglandin G/H synthases) catalyse the sequential formation of
PGG; and PGH; from arachidonic acid. PGH. is then converted by
means of specific enzymes into various prostanoids. The D,

25 prostaglandins (PGD.), E. prostaglandins (PGE>), F2, prostaglandins
(PGF3,), 12 prostaglandins (PGlz) and A, thromboxanes (TXA;) are
formed in this way.

With the ejection of seminal fluid, the prostanoids are not
accumulated. Following various stimuli (inflammatory, immunological,

30 hormonal, ultraviolet light, tumoral agents and also mechanical
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15 the metabolite of which, 15d-PGJ,, is capable of exerting anti-
inflammatory effects by means of activation of the PPARYy (peroxisome
proliferator-activated receptor-gamma) nuclear receptors (Inoue et al.,
2000), should be underlined.

Prostanoids are thus bioregulators, but also important mediators of

20 inflammation and of other pathologies.

In particular, the PGE; prostanoids are abundant in 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

25 of fact, the PGE; prostanoids represent potent pro-inflammatory and
algogenic agents. Anti-PGE; antibodies have anti-inflammatory activity
and animals lacking PGE; receptors show a reduced response to
inflammatory stimuli (Portanova et al., 1996, Ueno et al., 2001) and an
absent febrile response to pyrogenic stimuli (Ushikubi et al., 1998).

30 The non-steroidal anti-inflammatory drugs (NSAIDs) and selective
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Various 3-aminocarbazole compounds have been studied for their
ability to selectively bind to the human Y5 receptor and to modulate its
20 activity. This ability makes them useful in the treatment of appetite and
metabolic disorders, for instance obesity, bulimia nervosa, anorexia
nervosa, sleep disturbances, morphine dependency and epileptic
attacks (WO 01/07409 A1, WO 02/051806, WO 02/096902 and
US 6 399 631).
25 SUMMARY OF THE INVENTION
Surprisingly, it has now been found, that certain 3-aminocarbazole
compounds are capable of selectively inhibiting the production of
prostaglandin E; (PGE).
These compounds are capable of reducing the production of PGE>
30 and are thus active in all the pathological conditions in which PGE; acts
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prostanoids thus remain unchanged.

15 Similarly to conventional non-steroidal anti-inflammatory drugs, the
compounds of the present invention have anti-inflammatory, antipyretic
and analgesic properties, and are thus active in pathologies such as
inflammation, pain, fever, rheumatoid arthritis and arthrosis. In addition,
since the involvement of PGE; in tumours, Alzheimer’s disease and

20 atherosclerosis is known in the literature, the compounds of the present
invention also have applications in the prevention and treatment of
these pathologies.

Advantageously, these compounds however show few side effects
when compared with NSAIDs and selective COX-2 drugs, which, by

25 inhibiting cyclooxygenases, do not discriminate between the
prostanoids.

In particular, these derivatives are useful in both the treatment and
the prevention of inflammatory processes.
In particular, the compounds of the present invention show reduced

30 gastrointestinal, renal and vascular toxicity.
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- base-addition salts when the compound is acidic, for instance

compound 14.

Examples of suitable pharmaceutically acceptable acids are mineral
acids such as HCI, HBr, H.SO4 and H3PO4, and organic acids such as

10 oxalic acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid,
maleic acid, succinic acid, lactic acid and citric acid.

Examples of suitable pharmaceutically acceptable bases are alkali
metals and alkaline-earth metals such as Na*, K*, Mg** and Ca**, and
organic bases such as tromethamine, choline and lysine.

15 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 selected from the group
comprising the compounds of Table 1 above or a pharmaceutically
acceptable salt thereof together with at least one pharmaceutically

20 acceptable inert vehicle.
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for instance: preserving agents, stabilizers, surfactants, buffers, salts for

15 regulating the osmotic pressure, emulsifiers, sweeteners, dyes,
flavourings and the like.

In addition, when required for particular therapies, the
pharmaceutical composition of the present invention may also contain
other pharmacologically active ingredients whose simultaneous

20 administration is useful.

The amount of the compound of the present invention in the
pharmaceutical composition may vary within a wide range as a function
of known factors, for instance the type of disease to be treated, the
severity of the disease, the body weight of the patient, the dosage form,

25 the selected route of administration, the number of daily administrations
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

30 pharmaceutical composition will be such that it ensures a level of
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o 115etitBhbo e DREETRRrEPTasas eleied fom the group
comprising oedema, erythema, articular inflammation, rheumatoid
15  arthritis and arthrosis, and the tumour is selected from the group
comprising colorectal or pulmonary carcinoma and adenocarcinoma.
The 3-aminocarbazoles of Table 1 above may be prepared according
to known methods, for instance by reacting an acid, or a reactive
derivative thereof, with the selected amine (patent application
20 WO 02/096902 A1, WO 02/051806, J. Med. Chem. 2002 vol. 45, pp.
3509-3523). Typical examples of reactive derivatives are acyl halides,
anhydrides or esters.
In a fourth aspect, the present invention thus relates to a method for
preparing a 3-aminocarbazole of Table 1 above, characterized in that it
25 comprises the following steps:
a) reacting an amine of formula (ll)
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(a) is perfornmed in the presence of a suitable
diluentat a tenperature within the range between 0 and
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exanples that follow are #2n to illustrate the
invention in greater dei® tht, however, limting
it. Exanple 1 Prepar &3 dfrpound 1

Rz O (1

in which R2, R3, R4, R5 and R6 have the meanings indicated in

Table 1, and Z is selected from the group comprising Cl, Br, OH, OR

and OC(O)R, in which R is a linear or branched alkyl containing from 1
10 to 6 carbon atoms,

to give a 3-aminocarbazole compound of formula ()

RS
R4 R6
X
N
R3 X
R2Z O 2 N\
Y R1

0
in which R1, R2, R3, R4, R5, R6, X and Y have the meanings indicated
15 in Table 1, and
b) optional formation of a pharmaceutically acceptable salit of the
compound of formula (l) thus obtained.
Typically, step (a) is performed in the presence of a suitable diluent
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|

obt ai ned and were used w thout further gurl cati on.

1H f@a@ﬁ@rwi%zwiﬂmnﬁtbe@ege@emmﬂéﬁ 0°€.|4dvantageously,
(4 heTedafyfimgigthes foff2tg A, 19, 7-5¢ -

§- net Brefcrably, the dituentrib apoite, polarmrapodar. Eveaime as

d iped in.st b 3.9 ¢ ..0.022 |

ai spEAL it 8okr SEBNE et Examnes of RilgtiE holer
contzprotid dillients 2ge Wirhethylfarhdmide 8hd dighlorongéthahe!
acetic acid (3.1 1 m,Hz Wa@%hen added dr opw se over 30
nmi nut d8 theggkedimeng ikt wh It &l AeBr.ihe reactiansig or a

furt ] f i ;
%Pﬁ%ﬁaﬁ Sérforﬁlilé’d rethe [bl‘égeﬁbé(BFé%u_Y’t@BIet &@a"ff or

pour e _ and ice, stirred for 15 m nutes™an
10i | treinedal apid aceeptand=xanplesinf suitablle arggnioreceptorsiared

nex ISP rgRyREREpRR e, Fietfyiaiedthine, Bindeha, (2.

g) whmethyismingpyridiek. Examples of suitable mineral acceptors are

alkali metal carbonates or bicarbonates.
In the embodiment in which Z is OH, the reaction is preferably
15 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
greater detail without, however, limiting it.
20 Example 1
Preparation of Compound 1
(R1=CHj3, R2=Cl, R3=R4=R5=R6=X=Y=H)
a) 9-methyl-9H-carbazole

To a solution of carbazole (5 g; 0.030 mol) in dimethylformamide
25 (50 ml) was added portionwise sodium hydride (60% suspension in
mineral oil, 1.15 g; 0.030 mol) and the suspension obtained was stirred
at room temperature for 0.5 hour. lodomethane (1.43 ml; 0.030 mol)
was then added dropwise.
The suspension thus obtained was stirred for 16 hours and H,O was
30 then added cautiously until precipitation was complete. The precipitate



1H NMR (300 MHz, chloroformd) d ppm3.92 (s, 3 H),

7.27 - 7.51 (m 3 H, 7.54 - 7.63 (m 1 H, 8.15 (d, J
WO=2007/@46827, 1 H)18.40 (dd, J = 8.9, 2.2 Hz, 1 HCI/EP2Q15/007393

(d, J =2.0H, 1 H. ¢)

9-met hyl -9/ -/ -carbazol e- 3-anm ne The product obtai ned

as described in step b) above (1 .94 g; 0.009 nol) was

di ssol ved in absol ute ethanol- 4420 m ). Stannous

chloride dihydrate (8.16 g; 0.043 nol) was then added.

The m xture thus obtained was refl uxed for 16 hours.

The react . wa ooled to o) enper at ure
ana Waecaled b ittt Einder st abd MG Beracutint oven.
pressig.8g Jﬂ”tﬁefdé%llréu ro86ct WERIthuB dbtailé@.anthRefd UsEs
br ought to 7.5 by i ng saturated sodi um bi carbonat e

sol Withaut zi‘#@‘?’f@"lﬂc?ﬂgf‘e was transferred into a

separd T S t d

with eti-LNPIIFiget ate fm@?a@gpﬁ@ﬁ@ésy(@a% Z?ﬁgc‘tls 75

ﬁler eHZ:cB‘rUD ned3 arfcd dh @cHi7t 56 wadt6dr (n a2 th)a8dd (d, Uis 7.5 Hz,
ﬁ? x 100 m ). The organi c phase was separated out

andzd ‘'ed over Na2SO4. The organi c phase was separ at ed

out tﬁ)rgiméth\ada AltR-ONeGrbYzoléhe sol vent was t hen
r emov evapor at1 on under rea uced pressure and the

resi du ﬁ (99“8 phiaiRed as descgheqisstepa) Aaved® 9;

gu%dﬁgﬁz G E%ééﬁlv%ciiﬂ é%ia( 39&6\/'5%2 (?’Eﬁﬁb %%uxﬁ:r@pm

1Q 0 qemtalmlng) umlog mtruz a_c_|d1(1( (%) n{? m)glamatgcethagld (@nﬁ ml)

1, o gl e g > 21153 1

L] - (9-F1 SolLtGkHluzs bbtaiedwal)stimedor dduither 30 arcates. The
1 Ged ! 1. 0. 008
ol reRBlortRr<, was thenPorrof i HROTAN fns. sidd 16+

15 minutes and filtered. The residue thus obtained (4 g) was purified by

15 flash chromatography, eluting with an 85/15 hexane/ethyl acetate
mixture.
The desired product (2.2 g) was thus obtained.
'"H NMR (300 MHz, chloroform-d)  ppm 3.92 (s, 3 H), 7.27 - 7.51
(m,3H),754-763(m,1H),8.15(d,J=7.9Hz, 1 H),8.40(dd, J=
20 8.9,2.2Hz 1H),9.01(d, J=2.0Hz, 1H).
c) 9-methyl-9H-carbazole-3-amine

The product obtained as described in step b) above (1.94 g;

0.009 mol) was dissolved in absolute ethanol (20 ml). Stannous chloride
dihydrate (8.16 g; 0.043 mol) was then added. The mixture thus
25 obtained was refluxed for 16 hours.

The reaction mixture was cooled to room temperature and the
solvent was then removed under reduced pressure. The residue was
taken up in H>O. The pH was brought to 7.5 by adding saturated
sodium bicarbonate solution and the mixture was transferred into a

30 separating funnel. The organic phase was extracted with ethyl acetate



Di i sopropyl et hyl enedi am ne (1.19 g; 0.009 nol) and
2-chl or obenzoyl chloride (1.16 nm; 0.009 nol) were
wotdoemiaekded t o the sol ution. The m xture thus PoltEP2006007393

was stirred for 3 hours. The reaction m xture was
transferred into a separating funnel and washed w th

IN HCl solution (50 m), with 1IN NaCH (50 ml) and with
H2O (50 m ). The organi c phasegnas separated out and

dri ed over Na2SO4. The sol vent was then renoved by
evaporation under reduced pressure and the residue

o 3207 0 T o o35 Bl s Wedshec i
L/ - (ﬁat@?bﬁtdrat%&\ﬁlﬂi RaO? é23c100hﬂ 1AM dtgahiclpFade) wigs
thus obtained. mp.: 2060C El enental analysi s1H NVR

(305epaza esbmtba@ﬂeqriesi oyeh NafRDq. sTh%ougﬁmwpmﬁq wasj =
Elzg s?%)é)ré’te _og:;%(mgl?drhed%J 7"'?—?28@41% gglg%gt(\?gs {hén Ferﬁoved

) . txengposatiorPusger duced giressurpantithe resmuemasi abﬁalned
R2=Cl., R4=R5
R S wor psed kot Biftnéladiftedtion. (5 o 0. 03 mol)
was r éEDNMR (300 MHR [DMBY- d{;)r&mt)ﬁm (75t(§(13|3 H); 4320@”@!2 H),
WOTI KI N r similar (0] a S e
2 bt @8 ) e 20 DHEBe -t hiRea 78 <730 \m, 2 1),
f | t f t ey |
] 32200 tmodLfaPaByE: Sl e 1 AT 98 BIRNOIEN He,
19i vel 8).3 g of the deS| red product.

d) 2-chloro-N-(9-methyl-9H-carbazol-3-yl\benzamide
The product obtained as described in step c) above (1.5 g;

0.008 mot) was dissolved in dichloromethane (20 ml).
Diisopropylethylenediamine (1.19 g; 0.009 mol) and 2-chlorobenzoyl
15 chloride (1.16 ml; 0.009 mol) were then added to the solution. The
mixture thus obtained was stirred for 3 hours.
The reaction mixture was transferred into a separating funnel and
washed with 1N HCI solution (50 ml), with 1N NaOH (50 ml) and with
H20 (50 ml). The organic phase was separated out and dried over
20 Na;SO,. The solvent was then removed by evaporation under reduced
pressure and the residue thus obtained (3 g) was crystallized from a 1/2
hexane/ethyl acetate mixture.
2-Chloro-N-(9-methyl-9H-carbazol-3-yl)benzamide (1.2 g) was thus
obtained.
25 m.p.:206°C
Elemental analysis

for CooH15CINO

C H N
Found % 71.81 4.34 8.37
Calculated % 71.75 4.52 8.37




1H NWVR (300 MHz, DMSO-cfe) d ppm 1.63 (d, J = 7.0 Hz,

6 H, 511 (hept, J =7.0, Hz 1 H, 7.18 (t, J =7.5
WOHMpO7/Q4édy7, 7.38 - 7.45 (m 2 H), 7.69 (d, J =P8TAPRANG/087393

H 8.15 (dt, J =7.6, 1.0 Hz, 2 H. b) 9-(1

-met hyl et hyl ) - 3-ni tro- 9H car bazol e The product -

obt ai ned as described in step a) above (3.3 g; 0.016

mol ) was reacted by working i.mz. manner simlar to

that described in Exanple 1b). The solid product

obtained after filtration (3.7 g) was purified by

acot 5t AVIEF ERF A D BinsD- %b'gé“épraﬁ Bads o2th, Catifolt &Y He
1H Nl\ﬁ) (ﬁQQ Viz3 (rlﬁNS@i?PfBGOQ d,RPE17 .6 H2/ % (H4h, 8]57:(d7 JO= Hz7 Hz,

6 5’ 6 H)17.3
Hz, 11HH)10 85§r51%b(m 1H) 7.85 (d, J 80Hz 1
J

H), 7.90 (d, J:92Hz (dd 9.2, 2.3
Hz1 1 H), 8.43 (dq, J oEL’—Daéug—% 9.18(d, J =
8.3 Hz1 1 H). c) Preparatlon of Compound2

obt ai ned 2. (BSEFHICHS Ry By -RAsTe TR G, 007

ol )a)\@el-frieakylethyyoMidtbagblen a nanner sinmilar to
that describedin Exanple 1c). The product thus

obt ai fedfbpzale (3 g;)0. (i aneh s reariedtwitly1Sopeapyl bromide
pur '(§'6;laﬁ'ﬂ U6 %IB\'E?V&&QB? m%@f Ew laro gg&i‘ cﬂes’éﬁbeg in

7EX&HZP|$H)16 80 (dd, J 8 6, 2 2 Hz1 1 , 7. 04
(1, 3 oy BobetbbygndPate g Ul
7 8. clgﬁor?\attbgraﬁhﬂ)elugl)g ﬂ?ttlhi Q’Y.fé’rb théxdr&/egthyl %cetate ramxture to
- met H ol - S-yl | benzam de The product
obt Q'\%/%S 3a§ 0835%5 5%‘% p c) above (1.2 g;
'H NMR (300 MHz, DMSO-ds) & ppm, 1.63 (d, J = 7.0 Hz, 6 H), 5.11
15 (hept, J=7.0,Hz, 1 H), 7.18 (t, J=7.5 Hz, 2 H), 7.38 - 7.45 (m, 2 H),
769 (d, J=8.2Hz, 2 H), 815 (dt, J=7.6, 1.0 Hz, 2 H).
b) 9-(1-methylethyl)-3-nitro-9H-carbazole
The product obtained as described in step a) above (3.3 g;

0.016 mol) was reacted by working in a manner similar to that described
20 in Example 1b).

The solid product obtained after filtration (3.7 g) was purified by flash
chromatography, eluting with a 95/5 hexane/ethyl acetate mixture to
give 1.8 g of the desired product.

'H NMR (300 MHz, DMSO-ds) & ppm, 1.67 (d, J = 7.0 Hz, 6 H), 5.23

25 (hept,J=7.0,Hz,6 H), 7.33 (t, J=7.0Hz, 1 H), 7.53 -7.60 (m, 1 H),
7.85(d, J=8.0Hz, 1 H),790(d, J=9.2Hz, 1 H),831(dd,J=9.2,23
Hz, 1 H), 8.43 (dq, J = 8.0, 0.7 Hz, 1 H), 9.18(d, J = 2.3 Hz, 1 H).
c) 9-(1-methylethyl)-9H-carbazole-3-amine

The product obtained as described in step b) above (1.7 g;
30 0.007 mol) was reacted by working in a manner similar to that described



0.005 nol) was reacted by working in a manner simlar
to that described in Exanple 1d). The product thus
wohomimesd (2.2 g) was crystallized tw ce fromPE&TIEP2006/007393

hexane/ et hyl acetate m xture.
2-Chloro-L/-[9-(1-net hyl et hyl)-9H car bazol - 3-yl ] benzam
ide ( 1.1 g) was thus obtained mp.: 195C El enent al
anal ysis 1H NVR (300 MHz, DMS@4¥ 6) d ppm 1.63 (d, J
6.9 Hz, 6 H) 5.09 (hept, J =6.9 Hz, 1 H, 7.18 (t,
74Hz ,738-7.73(m8H),8.08(d,J:7.
1

‘336 = 1.7 Hz1 1 H)1 10.47 (br, s,

'E)'(z-g)ﬁﬂf brepar ation of Compound 3 (RI =CH 2Ph1l
G THSpreduBbHtsobtaindd @) 3 g) was used without further

(phenyl met hyl )-9/-/-car bazol e Carbazole (5 g; 0.03

nol PUfifisatietict ed wi th benzyl bronmide (7.1 1 m; 0.06

L) S0 0 RSO o147 8957 e 7

5il t(bats @rH), .95 (vepthdad W0tz Hekiy280dddi ye 6222 g, 1 H),

thegdﬁ i r§d1_§ iy LR 6% ) fé@%d g 8 2T 1),

Hz, 7253+Xd B= @6(—& 1~1H)= 779E( ! ,,J27"B OE)Hz 1 H).
3-n|tro-9- en - /- -car bazol e Th
obt 2~ghlgk 1 athyl)-9 azol-3-yllbenzg
nol ) I o &0
ol ) (vj\ggecggg:g ??t#%Yné@é# u&gg;.ﬁb@.maeaea) aHolkl (312 &

10  0.005 mol) was reacted by working in a manner similar to that described

E;E 1

in Example 1d).
The product thus obtained (2.2 g) was crystallized twice from a 1/9
hexane/ethyl acetate mixture.
2-Chloro-N-[9-(1-methylethyl)-9H-carbazol-3-yl]lbenzamide (1.1 g)
156 was thus obtained.

m.p.: 195°C
Elemental analysis
for C2,H19CIN,O

C H N
Found % 72.71 5.16 7.88
Calculated % 72.82 5.28 7.72

'H NMR (300 MHz, DMSO-ds) 8 ppm 1.63 (d, J = 6.9 Hz, 6 H), 5.09
20 (hept,J=69Hz, 1H),7.18(, J=7.4Hz, 1H),7.38-7.73 (m, 8 H),
8.08 (d, J=7.3Hz, 1 H), 856 (d, J=1.7 Hz, 1 H), 10.47 (br, s, 1 H).
Example 3
Preparation of Compound 3
(R1=CHyPh, R2=Cl, R3=R4=R5=R6=X=Y=H)
25 a) 9-(phenylmethyl)-9H-carbazole
Carbazole (5 g; 0.03 mol) was reacted with benzyl bromide (7.11 mi,

0.06 mol) by working in a manner similar to that described in



The solid product obtained after filtration (7 g) was
purified by flash chromat ography, eluting with a 95/5
wolhegsneésst hyl acetate m xture to give 2.5 g ofPCI¥EP2006/007393
desired product. 1H NWR (300 MHz, DMSO- OF6) d ppm 5.78

(s,
7.75 (d, J =8.5H, 1 H, 7.85 (d, J = 0.
8.34 (dd, J = 9.1, 2.3 Hz, 1.Hs-8.45 (d,
1 H,

2 H, 7.15 - 7.39 (m 6 H), 7.52 - 7.60 (m 1 H),

9.22 (d, J = 2.3 H, 1H. c)

9- (phenyl met hyl )-9/-/-car bazol e- 3-am ne The product

obt
nol )

aéned as escribed in step b) above ( 1 g; 0.003

ted by working in a manner simlar to

t hat dﬁ@é@lhﬁdrddmcEwmhai after filtrafioR (8 ¢)y WashBdwith hexane to
obt ai_ned 1 8 was, used W thout further purification.

1H Qe %9

desiey pfeiuck ppm 4. 75 (br, s, 2 H),

5.52 (1 a7 .
> 32 gm Nmmso@wgz Wso]da 88%&11 §6§ (E")Zz l-i) ’7*)13( d?'Q? (m,
5. 3 9Hl), n.amxd d)=&2d1hzd?rld) 8.18 (d, J = 7.6 Hz, 2 H).

L/ -
pro

CRE} y I} &I -3-vnbenzam de The

Step ¢) above (0.9 g;

0. Ooﬁ Thé bromg bgmm@wabﬁewrﬂ:{emm s_sl_tﬁpéa)W(SS'l gl ar
to t criped I n rQadyct
obt &- ﬁé@l "@ yag)reaﬁfgdgxg,@gmmg E'L%I f‘??’?i}é)’ét"ﬁy?f 'é’c'gﬁgf’%w'bed

2-
L/ Chh?g phen I mst hyl ) - 9H car bazol - ;benzam de (550
18y) was hms@hdmmqeéabtamd\ma @U@tlw Ve Ryriiedcby flash

ke kgl 48 iyl

1 H)givel@.548 of thie desirdd pjoductanpl e 4

15

20

25

30

'H NMR (300 MHz, DMSO-ds) 6 ppm 5.78 (s, 2 H), 7.15-7.39 (m, 6
H),7.52-760(m, 1H),7.75(d, J=85Hz,1H),7.85(d, J=9.1 Hz, 1
H), 8.34 (dd, J=9.1,2.3Hz, 1 H),845(d, J=7.3Hz, 1 H),9.22(d, J=
2.3Hz, 1 H).

c) 9-(phenylmethyl)-9H-carbazole-3-amine

The product obtained as described in step b) above (1 g; 0.003 mol)
was reacted by working in a manner similar to that described in
Example 1c).

The product thus obtained (1 g) was used without further purification.

'H NMR (300 MHz, DMSO-ds)  ppm 4.75 (br, s, 2 H), 5.52 (s, 2 H),
6.79 (dd, J=8.6,2.2Hz, 1 H), 7.05-7.36 (m, 9 H), 7.48 (d, J = 8.5 Hz,
1H),7.95(, J=7.3Hz, 1 H).

d) 2-chloro-N-{9-(phenylmethyl)-9H-carbazol-3-yllbenzamide

The product obtained as described in step c) above (0.9 g;

0.003 mol) was reacted by working in a manner similar to that described
in Example 1d).
The product thus obtained (1.5 g) was crystallized from ethyl acetate.
2-Chloro-N-[9-(phenylmethyl)-9H-carbazol-3-yl)benzamide (650 mg)



Preparati on of Conpound 4 (R
R3=R4=R5=R6=X=Y=H) a)
WON0(Be1864Ty | - 9H car bazol - 3-yl ) - 2- (tri fl uor onet IUT)ER206E07393
ide To a solution of 3-am no-9-ethyl carbazole (4 g;

0.019 nmol) in dichloronmethane (30 nl) were added
triethylamne (2.9 m; 0.021 nol) and
2-(trifluoromethyl)benzoyl chlggide (3.1 ni; 0.021

nol ). The m xture thus obtained was stirred for 16

hours. The reaction m xture was transferred into a
separat{n nnel and washed wwth H20 (2 x 50 m). The
orga\"’ﬁ%%’% afigd- separat ed out and dried over Na2SO4,
the SOWRMR (800 VR \ASOLJE) GPHM8. Begsuwgrwﬂdmad (m, 6
pressure and the resi due thus obta

crydthai7i3%ed. 68 G &HaBd2. (d, J = 761z, 1HS 8%9 (d,J=14Hz,

L/ ( t a ol - 3-yl) - 2(tr|fluororrethyl)benza
19H§ g)/h??mgs ?ﬁﬂ)g obtai ned mp.: 206-207 0C

=CH 3CH2, R2=CF3,

EI errent al analysis 1H NWR ( n_hm, DVMSO- Cf6) d ppm
1.32 (t, J = 7.1 He, J = Ju1 He, 2 H)
7.16 - 7.23 (m 1 H), a‘?ggﬁlat”?%g’ oundg " 7 55 .

7.90 (m 7 H) (R§=C¥H;0H,, RFCFJRB&R&R&R&)&W#H) J =
1.2 1 H’)] 10 53 (br S i Exanpl e 5Preparation
of @) 2 = sthyhbenzamide, -

—Y—H)
{
> oo ‘P?hyﬁgenzo. c%ﬁ'ﬁ:‘?@@ ?“3‘&%6‘?%@%3 §: B finol)
1050 mblomeﬂmnec(SOhnbweredd@mtdethyiaralnel @. Q)rrﬂso |98|1)mol)
The 35 YirfubPdtRethyhbenzoy! chloride (3.1 ml; 0.021 mol). The mixture

thus obtained was stirred for 16 hours.

The reaction mixture was transferred into a separating funnel and
washed with H,O (2 x 50 ml). The organic phase was separated out
15 and dried over Na,SQOy, the solvent was removed by evaporation under
reduced pressure and the residue thus obtained (4 g) was crystallized
from ethanol.
N-(9-Ethyl-9H-carbazol-3-yl)-2-(trifluoromethyl)benzamide (3.5 g)
was thus obtained.
20 m.p.: 206-207°C
Elemental analysis

for CooH17F3N20

C H N
Found % 68.87 4.26 7.30
Calculated % 69.01 4.48 7.33

25

'H NMR (300 MHz, DMSO-ds) 6 ppm 1.32 (t, J = 7.1 Hz, 3 H), 4.44
(9,J=7.1Hz,2H),7.16-7.23 (m, 1 H), 7.42 - 7.50 (m, 1 H), 7.55 -
7.90 (m, 7 H), 8.09 (d, J=7.7 Hz, 1 H), 8.51 (d, J = 1.2 Hz, 1 H), 10.53
(br, s, 1 H).

Example 5



obt ai ned was refluxed for 2 hours. The solvent and the
excess thionyl chloride were then evaporated of f under
wor2eeuaees7’pr essure. The residue thus obtai ned REI/EPAKS007393
up in toluene (50 M) three tines and evaporated under
reduced pressure. The product thus obtained (3.6 Q)
was used wi thout further purification. b)
/ V- (9- et hyl - 9H- car bazol - 3-yl ).-fz 6- di net hyl benzam de
The product obtained as described in step a) above
(3.3 g; 0.020 nol) was reacted by working in a manner
simlar to that desc |bed E>£< he product
obtained (2.4 g) was Eq%@hpno ggp"??%lfﬂq opr opanol .
L/ (9 Et hyl {RIE=CH;CM0R23RE=ICHp, @ﬁwmﬂimzap de (
) _was thus obtained mp.: 192-193C El enent a
anal 2.6-Oimethyibenzoyl phjoridenso- cz6) d ppm 1.31 (t, J =

7 1 HZ'F08§ n‘?%nﬂ'% 0342 é?ﬂﬂ?tﬁiﬂ}) J\%ofc%&g 63&]1’) d2 Eﬁ}dﬂz'? tg lpene
5d6z50@I;2ga$ ngdb(ﬁmloémg chlgbrndge(Sjﬁ r_nl1& g5||z_r|znot) 1’Ff}|e na)ldl.(ilt:a3 Ltlhus
§ or OhtainbuRyd¥ pefitpdebifoP 2 Pouks Thie Sotbaft ffd i Bhapsiinichy!
9 ohlmwesé cmercem ;’E‘S?”PS"?F*‘i"é‘?ﬁ“&“}%ﬁ?“?ﬁ?&b&egd”e
(0 % abtained v BRemalp indblurae (58 ra s traseantlc
”earé\l&%%rétﬁe'lﬁﬂfe?‘i' ?MBJ&S&@ 'Yhéjbﬁﬂu@f %télﬁﬁﬁ\eﬁdﬁ 6 g)

was stirred for 10 m nut

190I mqummﬁmuhmrﬁ@ﬁmﬂcamlbodl imde resin

(PS 1ol gihalilr st 9. iiBhinASaAfll d L0 the

The product obtained as described in step a) above (3.3 g;

0.020 mol) was reacted by working in a manner similar to that described
in Example 4.

15 The product obtained (2.4 g) was crystallized from isopropanol. N-(9-
Ethyl-9H-carbazol-3-yl)-2,6-dimethylbenzamide (1.4 g) was thus
obtained.

m.p.: 192-193°C
Elemental analysis
20 for Cp3H»NLO

C H N
Found % 80.57 6.48 8.16
Calculated % 80.67 6.48 8.18

'H NMR (300 MHz, DMSO-ds) 8 ppm 1.31 (t, J = 7.1 Hz, 3 H), 2.34 (s,
6H),443(q,J=7.1Hz 2H),7.08-7.27 (m, 4 H), 7.41-7.49 (m, 1 H),
7.54 -7.62 (m, 2 H), 7.68 (dd, J=8.8, 1.8 Hz, 1 H), 8.10 (d, J= 7.6 Hz,
1 H), 8.59 (d, J = 1.8 Hz, 1 H), 10.34 (br, s, 1 H).
25 Examples 6-9
Preparation of Compounds 6-9

A suspension containing 9-ethyl-3-aminocarbazole (0.1 g;



under an inert atnosphere. The suspension was then

stirred for 16 hours. The reaction m xture was
wof200@nesd and t he solid product obtained was waIEPd006/007393

wi t h di chl oronet hane. The solution was then treated

with Anberlyst 15 resin (200 ng; 0.8 nmmol) and

Amber | yst A21 resin (250 ng; 1 nmmol) and stirred for 2

hours. The resins were separatgg. out by filtration and

washed with dichloromethane (2 x 5 m) and the organic

sol vent was evaporated off under reduced pressure to

05 BT S Ao R AR AR B e .
2- E (hRierFQ?JtRQWGRGWE)tﬁ@rﬁ%rﬂﬁ@é ﬁidica(’jtétti‘ih fl‘amexﬂ lie of
antnrant i1 c acl iterb

di c@%ﬁmr@ef(n@eez(&rmi) apdoMFn.§ ml{» vm e (qroto minutes.

di oxa !@&q{ t ﬂﬁdp

underrpéi}&ymrpge o oomZt%cE:llle ({edrrg u'Enéig T6 hou rs ide)
5ol (M3 g\p&grmnmP)e\dasyaddedﬂo the reactmdnnxtmmcﬁbusd)btamed
pressueandth res due was treated with a m xture of

100%5‘ anJge ﬁ ﬁ{ ‘of a 10% aqueous sol ution of
citri Cnm:s@bpeﬂsﬁbrSWastthen stigedfor #6hodrsv t h et hyl
acet at_le (3 x.100 . The_conmbi ned organi c phases were

washed W& EG}?CHOQd\‘.“afFLH?éN%sof"Lﬁ"PGr?ﬂS’rthﬁé"@"d(FHQdHPl)Ot&ﬁtﬂ‘ed was
t heWNé’égie‘%ﬂNﬁH diéiiginetiah&! The Sbifibhlad fHereaBRlwitths

renove evaporatlon under reduce B essure.

10husArobedyste1c5 fesén (RO mgs 0f puvel) and bedyﬁta‘\Zﬂ s@sm 6250
f ?ﬁéaf I?Y%rpgﬁ A}\‘Jgstgfee& % hodts: The r8sis %véjretééﬁapétgg St by

filtration and washed with dichloromethane (2 x 5 ml) and the organic
solvent was evaporated off under reduced pressure to give the desired

product.
15

Compound No. M.W. Yield (mg) LC/MS (M+H)*
6 400.38 51 401.3
7 400.38 129 401.3
8 423.31 80 423.2
9 413.31 18 413.1

Example 10

Preparation of Compound 10
(R1= PhCH2, R2= NH;, X=R3=R4=R5=R6=Y=H)
a) 2-[(terbuthoxycarbonyl)aminolbenzoic acid
20 A mixture of anthranilic acid (6.8 g; 0.050 mol), diterbutyl dicarbonate
(16.4 ml; 0.071 mol), 0.5N NaOH (100 ml), dioxan (50 ml) and
acetonitrile (10 ml), was kept under stirring at room temperature for 16

hours. The solvent was removed by evaporation under reduced
pressure and the residue was treated with a mixture of 100 g of ice and
25 100 ml of a 10% aqueous solution of citric acid. The solution was



1H NWMR (300 MHz, DVBO-cfe) d ppm 1.49 (s, 9 H), 7.07

(td, J=7.80, 7.50, 1.20 Hz, 1 H), 7.57 (td, J=8.53,
wWO0R202201448782 Hz, 1 H), 7.96 (dd, J=7.97, 1.72 HCH/EHP28)6/007393

8.28 (dd, J=8.58, 0.91 Hz, 1 H), 10.51 (s, 1 H), 13.55

(br. s., 1 H. b)

2-am no- N- (9- benzyl - 9H car bazol - 3-yl ) benzam de

hydrochl ori de 4-di met hyl am nappgidine (0.31 g, 0.0025

nol ) and 9- (phenyl net hyl)- 9H car bazol - 3- am ne,

obt ai ned as described in Exan'pl e 3c) (0.626 g, O. 0023

Im;l 2%’36? gﬂ%q@'?&?aeéﬁstgl(( X4 |) t(‘ﬂ@)gq ﬁg‘Ct é)r%%‘%lc phases
di chiereonBéRaRitha %mraté%ldﬂdﬂ @FNaWﬂéB(FMI)férﬁﬂtlﬁn dried on

roomt erature for 5 mnutes, added with
N. N-Na 4-ohexyl car bodi i m de (O 475 g, 0.0023 nol) and

kept \A‘ng‘f%ff Iﬁéﬁéﬁ s @lenORis F?ﬁpgg&&#{%afpﬁat% P@dder

After xture was d
§i chreduced phessairé. 115hertt)usaobtaindct wsitlie was coystallizéd from a

o oot bRt B AR ANRRSRY o e
sat L(qegg)sol ut| on of I\IaCI (10 go) gefﬁgcglrel %t \Ige

an V.
ool BB 350 N2 oM hr b pom D (o doHh i OF Hera 27 80,

produsg 4 ko%gh 137 Bvraé 'ﬁ% ﬁyé 7.bash, a@thfrﬁamgf 9BhYd,

by el'uting with a m xt ur e xane' : aCetate =

1@ L7 a?md1 tﬂadﬁz clr ly&t&?&(déd#& 68 6.9 Hz,u%/ H)htd.8ilds: 1 H),
et hy 5. The thus obtai ned product (350
ts $§EB%| gHi/as di ssol ved in ethyl aceltoat e (50( m )
and b)rTzaatrﬁudo-\N-wxbenzvllQHnarbazftc)alJeG)I)bemzahﬁwhvdwmaﬁie
sol v s.re under
e Aty aRaidEe Lo e 125 2k nif o BEErw raethy)-
a Moty leapbadol-absming, dbkiiRaa s de&hbéb lﬁl‘E&bﬂﬁﬂe 3cf (0 626 g,

The 2-am no- N-(9- benzyl - 9H car bazol - 3- yl ) benzam de
1Ry dr®b8A23 melp wereadged iosa salutiopf dhe paoduct obtained in the

previous step a) (0.496 g, 0.0021 mol) in dichloromethane (5 mi).

The mixture was stirred at room temperature for 5 minutes, added
with N,N-dicyclohexylcarbodiimide (0.475 g, 0.0023 mol) and kept
under stirring at room temperature for 2 days.

20 Afterwards the mixture was diluted with dichloromethane (15 ml) and
filtered through a silica layer. The solution washed with a 10% aqueous
solution of citric acid (3x 10 ml), water (2 x 10 ml) and a saturate
solution of NaCl (10 ml), respectively. The organic phase was dried on
Na,SO, and the solvent was removed under reduced pressure.

25 The thus obtained product (1.3 g) was purified by flash
chromatography by eluting with a mixture of hexane : ethyl acetate =7 :
3, and then crystallized from a mixture hexane : ethyl acetate = 95 : 5.

The thus obtained product (350 mg, 0.712 mmol) was dissolved in
ethyl acetate (50 ml) and treated with a solution of HCI in ethanol 3M

30 (26 ml). The solvent was removed by evaporation under reduced



1H NWMR (300 MHz, DVMBO- Cf6) d ppm5.66 (s, 2 H, 7.01

(t, J=7.51 Hz, 1 H, 7.08 - 7.50 (m 12 H), 7.62 (d,
woReB/&96d4z 2 H), 7.70 (dd, J=8.82, 1.80 Hz, 1 PI/EP20@&H07393
(dd, J=7.76, 0.99 Hz, 1 H, 8.10 (d, J=7.60 Hz, 1 H),
8.56 (d, J=1 .65 Hz, 1 H), 10.34 (br. s., 1 H).

Exanpl e 11 Preparation of Conpound 11 (Rl= CH3CH2, R2=
N(CH3) 2, R3=R4=R5=R6=X=Y=H) a)pq.-

2- di met hyl am no- N- (9- et hyl - 9H car bazol - 3-yl ) benzam de
hydr ochl ori de 3-am no-9-et hyl carbazol e (0. 484 g,

aci BrEes R AT g GEHHaRS CBELaIiAa R A s olbsolute
ek ST atE 1T maﬁhﬁ@megtbehe ¥ ool 3-

) was purified by flash chromato yeutlng

O hibehrRmiden oricie O Lonprsdues abmited - b

o sol TR (306 NiE2, OMERP B S i ??W#)“émgdt’”" o He

boom Hyrhe8at/us@ (mon2HN B2 (d, T8 hiz, 2dil)y @rif0 (dds J=8.82,

Cry< B0 HE A, 64 160 Rr7o78  Bo e gt BF A T At B0 e, 1 1

| sO[8.86Yd, ££1656 Hz, U H),310.38¢br. s, 1 H). _
2- di net Ryl am no- N (9- et hyl - 9H car bazol - 3- yl ) benzani de

hydrochl oride (0,25 g) wasExamleyblaj ned. 1H NVR (300
VHz, DMSO Cf 6+ D20 J=7.01 ,
\Fe, "DV, 6+ 020 pheharkedSt coodindis =T 01
@, 7 24 (t(R,1—JC~|7|3@Hz, R2oH(Chisks R&=R4L =Ry RO=X8YEH],

8. 16 (hydracHibrid®. 56 (d, J=1.75 Hz, 1 H).

3-amino-9-ethylcarbazole (0.484 g, 0.0023 mol) was reacted with N-
dimethyl anthranilic acid (0.347 g, 0.0021 mol) by working in a similar

15 manner to Example 10b.

The thus obtained product (0.9 g) was purified by flash
chromatography by eluting with a mixture of hexane : ethyl acetate = 8 :
2. Afterwards, it was dissolved in ethanol, treated with a solution of HC!
in 3M ethanol (2.0 ml) and kept at room temperature for 3 hours. Then

20 the solvent was removed under reduced pressure and the residue was
crystallized from a mixture of isopropyl alcohol : isopropyl ether =1 : 3.

The 2-dimethylamino-N-(9-ethyl-9H-carbazol-3-yl)benzamide
hydrochloride (0,25 g) was thus obtained.
1H NMR (300 MHz, DMSO-ds+ D,0) 8 ppm 1.29 - 1.38 (m, J=7.01,

25 7.01 Hz, 3H), 3.21 (s, 6 H), 4.45 (q, J=7.16 Hz, 2 H), 7.24 (td, J=7.86,
7.05, 0.88 Hz, 1 H), 7.50 (td, J=8.26, 7.09, 1.17 Hz, 1 H), 7.56 - 7.69
(m,3H),7.73-7.83 (m, 2 H), 7.91 (d, J=8.00 Hz, 1 H), 8.09 - 8.16 (m,
2 H), 8.56 (d, J=1.75 Hz, 1 H).

Example 12



Exanpl e 12Preparati on of Conmpound 12 (Rl= CH3(CH2).),

R2= O, R3=R4=R5=R6=X=Y=H) a) 9-pentyl-9H carbazol e
woanh@aed’e (5 g, 0.030 nol) was reacted with PCI/EP2006/007393

1- bronopentane (7.5 m, 0.06 nol) by working in a

simlar manner to Exanple 1a). The solid product

obt ai ned after cool filtration (8 g) was purified by

filtration through a silica I.gger by eluting with a

m xture of hexane : ethyl acetate = 8 : 2. It was thus

obt ai ned the desired product (6 g). 1H NVR (300 MHz,

CHLCRC]:CRMchpme982-094(S J7 0, 7.00 Hz, 3

H, 1.28 - 1.44 (m FfeparationefC 2 H), 4.28

(t, J=7.23 HR1=2CHy(CH 1R2£c¢:| RszRaaRsaR@:anaz Hz,

2 H 7.36 @1 CH)S(C Z)Ig-l) 9 (d, 5 He, )H)

b) :?-)rﬂ.ﬂ&@@[b_ﬂeﬁa_f_hwﬁ- car bazol e The product obt ai ned

aS deﬂr’bgf&e @ éj Eﬁo%rﬁﬁcﬁﬂ%g ré&@t@d@np{ 1 Jorgmogeﬂg%f?e (7.5

Was reacte rn-a sim
Exarmil 6. (Bamol)'rb;ewbrking agbasimiar qmaodecto EﬂaIﬁpga 1aps

it uriPeosidunAuct SbBid e ol Rirdign & Ppiined by
feSlﬂItPatRih m@@ Ata énﬁcévaa@} Nx?uﬁgﬁ%mmﬂat muuré‘ of ié)eine : ethyl
purlflcatlon HNI\/R Cf6) d ppmO0.75 -

0. 8cetate 78 : ,7OOHz 3 H), 119-137(m4|—|)
110 JodaBinichndida u ddsits phltof 2 1), 7,59
10. 1d HANMR (300 NPHZZCHI;IORQEOM-}Q& ) plpmi)o 87 - 0P4 tm, J=7.00,
179080 e, 3 hod:- 344 G 4 12156 - 1.94 (m, 2 H), 4.28 (¢, J=7.23
Hz, 2 H), 7.21 (td, J=7.86, 6.76, 1.32 Hz, 2 H), 7.36 - 7.49 (m, 4 H), 8.09
(d, J=7.75 Hz, 2 H).
b)_3-nitro-9-pentyl-9H-carbazole
15 The product obtained as described in the preceding step a) (1 g,

0.0042 mol) was reacted by working in a similar manner to Example
1b).
The thus obtained product (0.9 g) was purified by flash

chromatography by eluting with a mixture of hexane : ethyl acetate =
20 10:1 and the resulting product (0.54 g) was used without further

purification.

1H NMR (300 MHz, DMSO-ds) 8 ppm 0.75 - 0.85 (m, J=7.00, 7.00 Hz, 3

H), 1.19-1.37 (m, 4 H), 1.70 - 1.86 (m, 2 H), 4.47 (t, J=7.10 Hz, 2 H),

7.33 (td, J=7.90, 7.00, 0.80 Hz, 1 H), 7.58 (td, J=7.68, 1.16 Hz, 1 H),
25 7.72(d, J=8.42 Hz, 1 H), 7.78 (d, J=9.08 Hz, 1 H), 8.33 (dd, J=9.17,

2.39 Hz, 1 H), 8.40 (d, J=7.76 Hz, 1 H), 9.17 (d, J=2.31 Hz, 1 H).

c) 9-pentyl-9H-carbazol-3-amine

The product obtained as described in the preceding step b) (2.6 g,
0.0092 mol) was reacted by working in a similar manner to Example
30 1c).



2.39 Hz, 1 H), 8.40 (d, J=7.76 Hz, 1 H), 9.17 (d,

J=2.31 Hz, 1 H. ¢ 9-pentyl -9H carbazol - 3-am ne The
womootuass7obt ai ned as described in the precedi MPETHRRPO6)N7393

(2.6 g, 0.0092 nol) was reacted by working in a

simlar manner to Exanple 1c). The thus obtai ned

product (2 g) was purified by crystallization from

hexane to yield the desired prggduct ( 1.3 g). GO M

(mz): 252 (nol ecular ion), 195 (basic peak) d)

2-chloro- L/-(9- pentyl 9/ / - car bazol - 3-yl ) benzam de

The pr. dutotajn cri bed in.the precedin

ep e BHEF R LSt pufied ByFaRReAtPn from

a S'HBx'aﬁét thhé@eEK r6dudci)1.31ge thus obtained

prody ied b crystalllzatlonfroma

b xtca%\Aéf(m@xaﬁa (mcaewar N

i C : benzam de
y é’mbd DVSO- cf e)

8 pmeheBpro(duct obtauﬁmi BB deScnt,oed inthe pre!;edmg(step £)K).6 g,

1. t 9
(i 0.0-903% 1 Wag gestteg by folking i & sinjid¥mafng? to %%P'e
H ., /)09 (d, J=7.49 Hz 1 H), 8.56 (d, J=1 .74 Hz,
Ii%, 1Q. 47 Es, 1@]3)?.d FFEEXQagtl (%Féghggapar tiaon of %)I%%on(%rom
9-( ?a ﬁﬁhh%ﬁﬁé%ae 9éh19ﬂ58&5f3 8 4CefiTHE QWBN ]9{pEhtyl-9H-
0.0 th was added’to a sol ution of carbazole(5
13 o:amth -yl)benzmnd(el(ccﬁ @) Waa tlus abtained.ure was kept
“”gr i1} Nl\{ufz );p tl\{l@%,e@h/igrwfds?é ppAPBE AP ADYH, 3 H), 1.21 -
1.36 (m, 4 H), 1.71 - 1.86 (m, 2 H), 4.38 (t, J=6.97 Hz, 2 H), 7.19 (id,
J=7.90, 7.00, 0.80 Hz, 1 H), 7.41 -7.71 (m, 8 H), 8.09 (d, J=7.49 Hz, 1
H), 8.56 (d, J=1.74 Hz, 1 H), 10.47 (s, 1 H).
15 Example 13
Preparation of Compound 13
(R1= CH30CH.CH;, R2=CI, R3=R4=R5=R6=X=Y=H)
a) 9-(2-methoxyethyl)-9H-carbazole

Cesium carbonate (19.5 g, 0.06 mol) was added to a solution of
20 carbazole (5 g, 0.030 mol) in DMF (100 ml) and the mixture was kept
under stirring for 1 hour at room temperature. 2-bromoethylmethylether
(5.6 ml, 0.06 mol) was added and the mixture was kept under stirring at
90°C for 5 hours.
Afterwards the reaction mixture was poured into water (300 ml) and
25 stirred at room temperature for 2 hours. The solid (4,8 g) was filtered
and used without any further purification.
1H NMR (300 MHz, DMSO-ds) 6 ppm 3.18 (s, 3 H), 3.71 (t, J=5.41 Hz,
2 H), 4.55 (t, J=5.41 Hz, 2 H), 7.19 (td, J=7.80, 7.10, 1.00 Hz, 2 H), 7.44
(td, J=8.26, 7.09, 1.17 Hz, 2 H), 7.60 (d, J=8.18 Hz, 2 H), 8.14 (dt,
30 J=7.75,0.90 Hz, 2 H).



(5.6 mM, 0.06 nol) was added and the m xture was kept
under stirring at 900C for 5 hours. Afterwards the
WOr2emel46sT m xture was poured into water (300 mMCI/EM006/007393
stirred at roomtenperature for 2 hours. The solid
(4,8 g) was filtered and used w thout any further
purification. 1H NVR (300 MHz, DMSO- Cf6) d ppm 3.18
(s, 3H, 3.71 (t, J=5.41 Hz,.43 H), 4.55 (t, J=5.41
Hz, 2 H, 7.19 (td, J=7.80, 7.10, 1.00 Hz, 2 H), 7.44
(td, J=8. 26, 709 117Hz 2 H, 7.60 (d, J=8.18 Hz,
L 0 H . b)
‘ LY ol e The product
obt ai nﬁfé ?ﬁ)d@h@ﬁébtah%ﬂ ae dbb@nl@é@ﬁﬁMe&é@ihlgé@teﬁ @) %6 g,
wa

0. 027 _nol s reacted by working in simlar manner

to @%ﬂn@lhwps readteghcWaRtRg ihd sipiarupanper to gxample 1b).
osi r A, Rus dntanat,prasletyy. 2 HERASHUHRE therlb@lEaliof from
ppmteluede(te yiedd the desirad prqdux:t54;ﬁgg)t—|z 2 H 4.66 (t,

J=5. . = . . -

vy R (do0Mug oRSGhys bofy 38,6 Jhy 380,500 Hz
J=8.218), 9668, J25.19 H, 2H)79.3:§(ddﬂ=9-—86)0—|2 00, 088 Hx, 33H),
o8 TNadd g 2% 7. 285137 B, Tilg Te =B 18 0. 8595, 1 1),
9- (2, wg@owbém 19#1) /8 sar(@alzﬁg 31, 0BAHZ hﬁH?’@ﬂG‘(Bt

obtai ned as describ recedi n step

10,037 mqsw e Q6 00 g, s Bz, b 1 i 1 e
°, A Aelfbahn- B Seig el (7,7 ), vos

crys et hyl acetate

= 2 : The produet dbtdmdiasuesdnbed)duthe ;(reﬂ:edlng)stenlﬁ)l(\m/lg

(30%% I:B;/E reg}:tgg tf)){)wor Sﬂ'ga ﬁgmlg)rpﬁanngrr tf)oéf%mp? 1c).
H) 16. 8fhe thiks obT&néa préddét (427 g was crystallized from a mixture of
15 hexane : ethyl acetate = 2 : 1 to yield the desired product (1.1 g).
1H NMR (300 MHz, DMSO-ds) 6 ppm 3.18 (s, 3 H), 3.66 (t, J=5.55 Hz,
2 H), 442 (t, J=5.48 Hz, 2 H), 4.70 (s, 2 H), 6.81 (dd, J=8.48, 2.19 Hz, 1
H), 7.06 (ddd, J=7.80, 7.00, 0.88 Hz, 1 H), 7.26 (d, J=1.90 Hz, 1 H),
7.29 (d, J=8.48 Hz, 1 H), 7.32 (ddd, J=8.25, 7.00, 1.25 Hz, 1 H), 7.46
20 (dt, J=8.25, 0.88 Hz, 1 H), 7.91 (dt, J=7.60, 0.88 Hz, 1 H).
d) 2-chloro-N-[9-(2-metoxyethyl)-9H-carbazol-3-yllbenzamide

() PACA R i e Pg R,

The product obtained as described in the preceding step c) (0.58 g,
0.0024 mol) was reacted with 2-chlorobenzoyl chloride (0.36 ml, 0.0028
mol) by working in a similar manner to Example 1d).

25 The thus obtained product (0.9 g) was crystallized from a mixture of
hexane : ethyl acetate = 2 : 1. It was thus obtained the 2-chloro-N-[9-(2-
metoxyethyl)-9H-carbazol-3-yl]benzamide (0.5 g).
1H NMR (300 MHz, DMSO-ds) 6 ppm 3.18 (s, 3 H), 3.72 (t, J=5.28 Hz,
2 H), 4.55 (t, J=5.37 Hz, 2 H), 7.19 (ddd, J=7.90, 7.00, 0.88 Hz, 1 H),



H, 7.06 (ddd, J=7.80, 7.00, 0.88 Hz, 1 H), 7.26 (d,

J=1 .90 Hz, 1 H), 7.29 (d. J=8.48 Hz, 1 H), 7.32 (ddd,
wOoDe87/0A96¢877. 00, 1.25 Hz, 1 H), 7.46 (dt, J=8.2PCTEPAB6/007393

Hz, 1 H, 7.91 (dt, J=7.60, 0.88 Hz, 1 H). d)

2-chl or o-

L/-r9-(2-nmetoxyet hyl)-9H carbazol - 3-vnbenzam de The

product obtained as described gg. the preceding step c)

(0.58 g, 0.0024 nol) was reacted with 2-chlorobenzoyl

chloride (0.36 m, 0.0028 nmol) by working in a simlar

&Zé%%y@&n”%i@ég Qafvai= 46 o a1 Al T . 1 o,

acetﬂjg-,-fsz H)l. It was thus obtained the 2-chloro-
L/ - [9 (2- met oxyethyl)-9/-/-carbazol - 3-yl ] benzam de
(0.5 g). 1H NWR (300 MHz, Exempigd4 d ppm 3.18 (s, 3

710 (ddd, =7, 90 1 Gpery et gompbupd 07 U1
8 H, 8.08 (le H@DG(CH-Hz)a R24+C|, IB35R4(=35 =REEX=Y=H)z, 1
H), 10 Ie 4 Preparation of Conpound

14 (RE SN Eo L B-R4=R5=R6=X=Y=H) a)
4- (9H@érbbaé|@l (1@ |Ob@@ﬁitﬂﬂwbg'réﬁct@ﬁf\hﬁiﬂltﬁoﬁ%uﬂ/romtnle

O 060 nol) was reacted with 4-bronobutyronitrile (11.9
(61 8omhd}- 12 olhBy Wyatkingrina simiter manngiieExample 1a).

Ex I f
EXBPlthel i e LbEPAHEY of AR O 6fwagBluined by
1By eﬂashu aigomatcbgraphy buuaieturcg wﬁhmmwduraeohlyexamaex ethyl acetate
h t (10
o). 0 il P bl el R E AT hae 300
J 7. %NMRZ?OOMHB,, DIY/lSU»dgbZS ppnt, 032~ 5?5((#11 STF02337 BB,
.23, 63312, B}y 385/ G =28 Frla Hhe 2 4p 07116 2,2 1),
2 7.21 (td, J=7.86, 7.05, 1.02 Hz, 2 H), 7.47 (id, J=8.26, 7.09, 1.32 Hz, 2
15 H), 7.62 (dt, J=8.22, 0.79 Hz, 2 H), 8.16 (dq, J=7.75, 0.73, 0.58 Hz, 2
H).
b) 4-(3-nitro-9H-carbazol-9-yl)butanenitrile

The product obtained as described in the preceding step a) (5 g,
0.0213 mol) was reacted by working in a similar manner to Example
20 1b).
The thus obtained product (5.2 g) was crystallized from 95° ethanol
to yield the desired product (4.8 g).
GC/MS (m/z): 279 (molecular ion), 225 ( basic peak)
c) 4-(3-amino-9H-carbazol-9-yl)butanenitrile

25 The product obtained as described in the preceding step b) (2.3 g,
0.0082 mol) was reacted by working in a similar manner to Example
1c).

The thus obtained product (2.3 g) was purified by flash
chromatography by eluting with a mixture of hexane : ethyl acetate = 4 :

30 6. It was thus obtained the desired product (1.4 g).



H, 7.62 (dt, J=8.22, 0.79 Hz, 2 H), 8.16 (dq, J=7.75,
0.73, 0.58 Hz, 2 H. b)

wWO020(0B01a6s7r 0- 9H- car bazol - 9-yl ) but aneni tri | e ThecarErdusti007393
obt ai ned as described in the preceding step a) (5 g,
0.0213 nol) was reacted by working in a simlar manner
to Exanple 1b). The thus obtained product (5.2 g) was
crystallized from 95 ethanol _tg yield the desired
product (4.8 g). GO M (nmlz): 279 (nolecular ion), 225
( basic peak) c)

oot o MBS0 Be FORISCLabl & PR v 12K 57 49 520,

googxfsgo mebh H@% HRAZ 50 DL YT Kz H)n43335(thJ=ﬁ"l6WrEeH)

et USOtalne roduct

pur i4 Sal, bz/Ho,l 688 (dm 6 Ao P o b T 00,

t
Ot 08 K 101 % (0, el a0 RETHHE 1731 0 g 82 T HifL 36
?Ngéqd;m 2z B e LD e T e

t =7. , . t,

-&?Z‘#Ea' H)‘rhj 4.74 (s, 2 H), 6.84 (dd, J=8.62, 2.19

(d’ 3-ami® oH-8arbdz -9 bitdidic acid0 Hz, 1 |£|)7 Sg 28

( t d Jehe: predupt obtainedas describey in themepadm;;bﬁee@) ©-7 9,
8? n%loéqﬂas]r l?% fe) g% ml Mlth 95% OIsu_lfunc acid 82 § mi,

am No Y AT ol C acl he "produc
16bt eﬁmemnd)satiezﬂumfbednemlghte preced| ng step ¢) (0.7 g,

sul T urtPEasig hitusg wik @oied. dlukeongs (60 g) and the

ni gholid product was collected by filtration. It was thus obtained the desired

product (0.83 g), which was used in the next reaction without any
further purification.
15 e) 4{[3-(2-chlorobenzamido)]-9H-carbazol-9-yl}butanoic acid
The product obtained as described in the preceding step d) (0.3 g,

1,19 mmol) was reacted with 2-chlorobenzoyl chloride (0.171 ml, 1,35
mmol) by working in a similar manner to Example 1d).
The reaction mixture was washed with 1N HCI (3 x 6 ml). The
20 organic phases were separated. The solvent was removed from the
combined organic phases under reduced pressure.
It was thus obtained the 4-{[3-(2-chlorobenzamido)]-SH-carbazol-9-
yl}butanoic acid (0,15 g).
1H NMR (300 MHz, DMSO-ds) 6 ppm 1.92 - 2.07 (m, J=7.00, 7.00,
25 7.00,7.00 Hz, 2 H), 2.27 (t, J=7.00 Hz, 2 H), 4.41 (t, J=7.14 Hz, 1 H),
7.20 (td, J=7.80, 7.00, 0.80 Hz, 1 H), 7.37 - 7.80 (m, 9 H), 8.10 (d,
J=7.50 Hz, 1 H), 8.57 (d, J=1.83 Hz, 1 H), 10.48 (s, 2 H).
Example 15
Preparation of Compound 15
30 (R1= CH3CHa, R2= CI, X=Y= CH3,R3=R4=R5=R6=H)




Then the reaction m xture was cool ed, poured on ice

(50 g) and the solid product was coll ected by
wof200t01aés7on. It was thus obtai ned t he desir ed PomaPacts/007393

(0.83 g), which was used in the next reaction wthout

any further purification. e)

4-fr3-(2-chl orobenzam do) 1- 9H car bazol - 9-yl ) but anoi ¢

acid The product obtained as dgscribed in the

preceding step d) (0.3 g, 1.19 nmol) was reacted with

2-chl orobenzoyl chloride (O 171 M, 1,35 mol) by

wor Ki in a r nne 0.Ex Ie 1d The
r o nc) ntaing defiv - dRuaEy- e S egpacdie, 0 1 ).

The orelafbrﬁonfwmew-s rﬁﬁ@ﬁgﬁkﬁﬁbaza‘@ prepHRiY aswaéscnbed in
renmoved fromthe conbi ned or g ni c g) ases under reduced

pr es%hLﬁf@ PharmaBull |$§§1 JoB2ai (4.8 g, 0.015 mol) was

aC| [Jé?ét%fémtm%% ?gy&rﬁﬁ‘g(ﬁsﬁ’ﬂ@%; R-BanY'nle} ?&E%gggﬁe 1a).
8. 07 (Trhe Selid pduct obtaimedafter7filation (5.2 g))wa ugeéd @without

J=7. OOfHéh r%é 41 (t J 7.14 Hz, 1 H), 7.20 (td,
J=7.381y futhgppugfi , 7.37 - 7.80 (m 9 H),
8. 101H NMR%@OG(MHE,, DN/IS‘d)ﬂdeﬁés ppr d,34J(-flJ-7862 *H& 31H)-|)2 83 (s,
10 48 5_Pr epar at j on_of

AR JPN S ST ) 'F@-thR%Jﬁedddl) 470,170 e,
6 b - /
6- brond- *’7‘73%’ n%?%’;‘?f’?”ﬁ? o §B3ﬁ” 8%?’3 @ S‘E ithi )

1@3 -c DI
(1987)

b7 ol A e [ b 405 9%

sol iclop4 mbl):VVaebéactEGIbeasfvbﬂﬂngj il & Fs&hilalrméﬁnér © Exasple 1c).
used \Af‘htehso uI|d pro%iuc%J ogg?rgef aFteI]'c }' Ifra ion ?5 1 g) was used without
any further purification.
15 GC/MS (m/z): 316, 318 (molecular ion, basic peak)
c) 9-ethyl-1,4-dimethyl-3-amino-9H-carbazole

A solution of the product obtained in the preceding step b) (2 g, 0.006
mol) in THF (25 ml) was added to a suspension of LiAlH4 (0.95 g, 0.025
mol) in anhydrous THF (25 ml). The suspension was refluxed for 24

20 hours. Afterwards, the suspension was left to cool to room temperature
and added with a mixture of H,O and THF 1:1 and NaOH (1,9 g).

THF was removed by evaporation under reduced pressure and the
aqueous residue was placed into a separatory funnel and extracted with
ethyl acetate (2x50 ml). The organic phase was separated and dried on

25 NaySO,. The solvent was removed by evaporation under reduced
pressure and the thus obtained residue (1.3 g) was used without any
further purification.

GC/MS (m/z): 238 (molecular ion), 209 (basic peak).
d) 2-chloro-N-(9-ethyl-1.4-dimethyl-9H-carbazol-3-yl)benzamide




1H NWMR (300 MHz1 DVBSO-cfe) d ppm 1.34 (t, J=7.02 Hz, 3
H, 2.83 (s, 3 H, 2.93 (s, 3 H, 4.67 (q, J=7.21 Hz,
wo200901468771 (dd, J=8.70, 1.70 Hz, 1 H), 7.77 (PEI/EP2806507393
Hz, 1 H, 7.88 (s, 1 H, 838 (d, J=1 .75 Hz, 1 H). b)

6- brono-9-ethyl -1 . 4-di net hyl - 3- am no- 9H car bazol e The
product obtained as described in the preceding step a)
(59, 0.014 nol) was reacted_By working in a simlar

manner to Exanple 1c). The solid product obtained
after filtration (5.1 g) was used wi thout any further

D € TR kPl oo besdibaa e prRbSainG Hteh 1.2 0,
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Li Al Q2 i n: HE _qa.
The cttendtobiaghy, ol hihdBith & HAGRCH anE fethithdidte < 8

She Zarspthesi cnystadlizedefromtamixtare obchlomfotrambpexanhar=et : 1.

and added with m xt yre,of , H2 d, THE 1:1 apd

(10" § s fhs faiart etz ghiarh st et AclrmptudiEL
Pr e saw£zol3dyljdehaamaeye,2 gsi due was placed into a
separatory funnel and extracted with eth acet ate

|
(2x5d1 MMR (30R Mz HMS Qridlals@ PRE 1 S2fr 2 780 &7 3d). @472 (s,
on Wﬁ%?g zé‘deeb f@,‘ X881 (q"956 'gaNRY & H‘?y{)ﬁ\rﬂe% )l 222 (1,

under f'educ ssure ‘and the t'hus’obtained re
101 J38(0,w=60,u380 Hi,thblt 7.4Ry £.70 (me6 HB.21 (dhtd=3193 Hz, 1

%Nﬁosmﬁx%é- g)r/r})l icul ar ion), 209 (basic peak). d)

. 4-di met hyl -9/ -/ -carbazol - Bxamplketganm deThe product
obt ai ned as describzg in the cedinﬁ stepc) (1.2
g, 0.005 nol) was rdEPaAtiap RMREUNE 18 simi | ar

manner to FRaas dﬂ%-Rﬂ‘@l,tX&'@kP&R@Emd:RH%E\V:}Q)? 9)
was purified by f1as
15 a) 9-ethyl-9H-carbazole

Carbazole (4 g, 0.024 mol) was reacted with iodoethane by working

in a similar manner to Example 1a).
The solid product obtained after filtration (4.4 g) was used without
any further purification.

20 1H NMR (300 MHz, DMSO-ds) & ppm 1.31 (t, J=7.16 Hz, 3 H), 4.44 (q,
J=7.02 Hz, 2 H), 7.16 - 7.23 (m, J=7.90, 7.00, 1.00 Hz, 2 H), 7.45 (td,
J=8.30, 7.00, 1.10 Hz, 2 H), 7.60 (d, J=8.18 Hz, 2 H), 8.15 (d, J=7.60
Hz, 2 H).

b) 9-ethyl-3-nitro-9H-carbazole
25 The product obtained as described in the preceding step a) (4 g,

0.0014 mol) was reacted by working in a similar manner to Example
1b).
The thus obtained product (6 g) was purified by flash
chromatography by eluting with a mixture of hexane : ethyl acetate =8
30 : 2. It was thus obtained the desired product (2.8 g).



chromat ography by eluting with a m xture of hexane :
ethyl acetate = 8 : 2 and then crystallized froma
wordos/aes7of chloroform: hexane = 1 : 1. |t WRCTIEP2606/007393

obtai ned the 2-chloro-L/-(9-ethyl-1 ,4-dinmethyl-9/-/-

car bazol - 3-yl ) benzam de (0,2 g). 1H NWR (300 MHz,
DMSO-Cf6) d ppm1.32 (t, J=7.00 Hz, 3 H), 2.72 (s, 3

H, 2.79 (s, 3 H, 4.65 (q, 1294 Hz, 2 H), 7.17 (s,

1 H, 7.22 (td, J=8.00, 7.00, 0.80 Hz, 1 H), 7.42 -

7.70 (m 6 H), 8.21 (d, J=7.93 Hz 1 H), 10.03 (s, 1

- 6 N (308 M2 ARG Sopr TRB R 7162 ST 98a (o,

9 etay 39Hzcer+b)a703¢e(d%w bﬁeome 7(4090 80- r®£41 H?" 2. 59qadd

reacted with i odoet hane

to EX&R0.e7.30)1.30rdz, st)d Eﬁdéhel—%obﬁ & ﬁ@drlzaﬂtié) 780 (d

L'u'rfjf“.’gf: PPz, B 05 oS 2 BRils, A B I8 y=7.p0. 080

Hz?lHi@,Q—IZB(G.b‘!I)234HZL‘(bi)J702I—|z 2 H), 7.16 -
723 ) ,745 d
1=8.9¢&- "m J818Hz 2 H,

8. 15 (The éro?iu@@obﬁmé‘d b& de*écrlbed |n th OIprecedlng step b) (2 8g,
9- et h5Q -ni tro-9H car bazol e The ct obtained

des-PBEA mal) was dissalvad inga )6’(506?) Ttlf @bayt d@sz'r}oTI)'e
155 SR bR o STy RERErd. 3 BYAERLfon of

101 adPH3MgCl in THF (5.7 ml, 0.012 mol) was added and the reaction
mixture was kept under stirring for 1 hour at —15°C. Afterwards, DDQ
(2,3-dichloro-5,6-dicyano-1,4-benzoquinone) (4.5 g, 0.0020 mol) was
added and the reaction mixture was allowed to reach room temperature
and maintained under stirring for 48 hours.

16 The reaction mixture was diluted with dichloromethane (100 ml) and
washed with water (2x60ml). The organic phase was separated and
dried on Na;SO,.

The solvent was then removed by evaporation under reduced
pressure and the thus obtained residue was purified by flash

20 chromatography by eluting with a mixture of hexane : ethyl acetate = 8 :
2. The pure fractions were combined to give the desired product (0.6 g).
1H NMR (300 MHz, DMSO-ds) 6 ppm 1.33 (t, J=7.16 Hz, 3 H), 3.03 (s,
3 H), 4.53 (q, J=7.31 Hz, 2 H), 7.35 (ddd, J=8.18, 7.00, 1.20 Hz, 1 H),
7.59 (ddd, J=8.20, 7.30, 1.20 Hz, 1 H), 7.67 (d, J=9.06 Hz, 1 H), 7.77

25 (d, J=8.18 Hz, 1 H), 8.10 (d, J=9.06 Hz, 1 H), 8.33 (d, J=8.18 Hz, 1 H).

d) 9-ethyl-4-methyl-9H-carbazol-3-amine
The product obtained as described in the preceding step c¢) (0.4 g,

0.0016 mol) was reacted by working in a similar manner to Example
1c).



chromat ography by eluting with a m xture of hexane :
ethyl acetate = 8 : 2. It was thus obtained the
woeei/oee87pr oduct (2.8 g).1H NVR (300 MHz, DVS@CaITEPROW/007393

ppm 1.35 (t, J=IAQ Hz, 3 H), 4.54 (q, J=7.31 Hz12 H),
7.34 (ddd, J=8.20, 7.40, 0.80 Hz, 1 H), 7.59 (ddd,
J=8.20, 7.30, 1.30 Hz, 1 H), 7.74 (dt, "/=8.18, 0.80

Hz, 1 H, 7.80 (d, J=9.06 Hz,_2g H), 8.35 (dd, J=9.06,
2.34 Hz, 1 H), 841(dt J=7.60, 0.80 Hz, 1 H), 9.18

(d. 9=2.34 1t
O- th t b J Th duct

obt i P ”eocgﬁennﬁséaoﬁw&(ﬁeé o} WasdUrGed BCAash (2. 8 g,
0 Ofbh?orﬁaka A?ﬁy éy%mlir\gemth 3 GALYHN0NESs TIHFS 6BMEd e

he so ion"was brought at -15C in an inert
at nﬁiﬁ@ﬂ@fi@rosiuqmos%ghu on of CHBMyCl in THF (5.7 m,

8n8er st rr| ng '@q q?”@?ﬂr g§fppll%gg24°@t£ﬁg?g-§z %@ﬁ (s,

52 B ) chBRI(Q, B=508iHz,2hH), 4.58 (5, H) BN d(de =8 483Hz, 1 H),

ai | o Qa1 B, 700s¢ 21 o7 R0 88 e B 0

sti (HHa9/£80048.2004120 HZhe H)e 718 @) JBXI8IHE, 13, 8.15 w
di | uted with_dichl or omet hane (100 M) and washed wi t
wat e"‘ﬁ@@dﬁ'@rﬂ) )-The organi ¢ phase was separated and
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10bt ai ride p@ductjebtzmeqnas mseubewlrfﬂasmecadmgmteg iy g,

o’ . LA Tl s Fo gl Bt HERSimyi g Simpie

desndad product (0.6 g). 1H NI\/R (300 MHz DVMSO- cf e) d
ppm 1.

BT 3ifhigthus dhfaingairoiiet{bs dhwas cstalized 2imes from a

|‘|) ). rtg%(ﬁﬁ?(d?%xaﬂeg | atetifte =1120. Wavad tHis obtafméd(tfie 2-

5 chloro- N-(9-e|#|yl-4 -methyl-9H-carbazol-3-yl)benzamide (0.23 g).
1H NMR (300 MHz, DMSO-ds) 6 ppm 1.31 (t, J=7.10 Hz, 3 H), 2.77 (s,
3 H), 4.47 (q, J=7.05 Hz, 2 H), 7.23 (ddd, J=8.00, 7.00, 1.00 Hz, 1 H),
7.39-7.72 (m, 8 H), 8.23 (d, J=7.93 Hz, 1 H), 10.09 (s, 1 H).

Examples 17 and 18

20 Preparation of Compounds 17 and 18
Compounds 17 and 18 may be prepared by working in a manner
similar to that described in Examples 1-16 above.
Example 19
Preparation of Comparative Compound A
25 (R1=CH3CH2, R2=0OH, R3=R4=R5=R6=X=Y=H)
a) N-(9-ethyl-9H-carbazol-3-yl)-2-methoxybenzamide

3-Amino-9-ethylcarbazole (5.6 g; 0.027 mol) was reacted with 2-
methoxybenzoyl chloride (4.35 ml; 0.029 mol) by working in a manner
similar to that described in Example 4.

30 The residue thus obtained (3.5 g) was crystallized from isopropanol



(d, J=8.18 Hz, 1 H)1 8.10 (d, J=9.06 Hz1 1 H), 8.33
(d, J=8.18 Hz, 1 H). d)
wooet/diyés74- met hyl - 9H car bazol - 3- am ne The pr o@®ETIEP2006/007393
obt ai ned as described in the preceding step c) (0.4 g,
0.0016 nol) was reacted by working in a simlar manner
to Exanple 1c). The thus obtai ned product (0.5 g) was
purified by flash chromatograpiy-by eluting with a
CHCI3 It was thus obtained the desired product (0.3
1H NVR (300 MHz, DMSO-Cf6) d ppm 1.24 (t, J=7.02

1 57 3 J=7.02 Hz, 2 H)14.55
(s, %2% ﬁl?éﬁé'(éd’ P’J’Q&‘Ch@ gzg)(q . 7.09 (ddd, H?] =8. 18,
ngO‘H gle 63@0 WﬂDMM&B)(sippdrB 323t He= (711 Hz, 314)353 96 (s, 3
HH). 8.43 (q.o/ = L ieg2i), 711%«1 d)- BaahitH. 1 H, 7. %9 %24

I
BQ:t g té?gg?bg(déi:iﬁ)la i-ﬁg}')re edrgsdeétgge(m 2H),

60 F. @O -0.79 03, Bﬂﬂ)) v (d, ebet?eﬁil—lzyhbd))r Bi58y(d, nla1 8 Hz 1 H),
sim nner, Exarrpl e 1d). The thus obtained
pr od 2% 'a) s crystallized 2 tines froma
mb;db)rN—éQ{ethﬁ%arbﬁdﬂ)@-vl?«ﬂﬂi\m‘r&vbehzanﬂde| t was thus
obt ai n
chl or olQ A- t&ﬂfo‘?mﬁlﬂ'ﬂﬂ RoTariibrepisie, M i dichiramethane,

0. t
( 7261%99&2 ontb1tﬁ4B|)(uﬁQﬁct§f5|?om QéZﬁG)ml m}é%fad@é%ilth% roduct
19|) agbtaweddasidescepedan stepa) above (01.5 g % #01 molpdhe mixture

5 7%E§£n°b? ‘1‘/‘% Zsélrﬁegj @r}gp%ar?(gfl on of Corr%guggs(% z}\nd

18 Cormmjreix:tlbﬁ mixturé8vasitrahsfepreeiatocal sbparating fagnehard

mannwzgshed with H20 (2 x 50 ml). The organic phase was separated out

and dried over Na;SOj4. The solvent was removed by evaporation under
15 reduced pressure and the residue thus obtained (0.4 g) was crystallized
from ethanol.
N-(9-Ethyl-9H-carbazol-3-yl)-2-hydroxybenzamide (0.25 g) was thus
obtained.
'H NMR (300 MHz, DMSO-dg, 70°C), 5 ppm 1.37 (t, J = 7.1 Hz, 3 H),
20 445(q,J=7.1Hz 2H),5.55(br,s, 1H),6.94-7.02 (m, 2 H), 7.21 (t, J
=7.0Hz, 1H),7.41-7.77 (m, 5 H), 8.04 - 8.15 (m, 2 H), 8.42 - 8.48 (m,
1 H), 10.33 (br, s, 1 H).
Example 20
Preparation of Comparative Compound B
25 (R1=CH3CH;, R2=SCHj3, R3=R4=R5=R6=X=Y=H)
Comparative Compound B was prepared in a manner similar to that
described with respect to Compounds 6-9, starting with 9-ethyl-3-
aminocarbazole and 2-methylmercaptobenzoic acid.
LC/MS (M+H)* = 361.2.

30 Example 21



simlar to that described in Exanples 1-16 above.
Exanpl e 19 Preparation of Conparative Conpound A
WO(RVHOHBCH2, R2=0H, R3=R4=R5=R6=X=Y=H) a) PCT/EP2006/007393

L/ -(9-ethyl -9H car bazol - 3-yl ) - 2- met hoxybenzam de

3- Ami no- 9- et hyl carbazole (5.6 g; 0.027 nol) was
reacted with 2- nethoxybenzoyl chloride (4.35 m;
0.029 nol) by working in a margyer simlar to that
descri bed in Exanple 4. The residue thus obtained (3.5
g) was crystallized fromi sopropanol to give the

desi red product (2 5 g He NVR DVSO-d 6) d
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i citt P By aricligs "SRt o8 SfriFatorei b grsinammatory
(10 oVokm&$ feddestahbe Inr’%dtmtd,oiht raspofisestod tis rstimdlation, is
0 The m xture thus

ste [).
obt At qﬂaﬁ Wﬁr@dth%rprq%uqm@ andyielease, of ity prostanoids:

M XtpGE, WAl ﬁegy Q%rsﬁs UhRoEssiﬁPPfﬁtZO@@ funnel and
washed W th

. ani ¢ phase was
et call wpre. Shmeiptost bith dodond mgénlgzﬁndeﬁﬂnwweously
T SR TEN OGN PSR 21 BBl e
et hanedium (DMEM Dulbecco’s Modified Eagle’s Medium) supplemented
&%ﬂﬁ%%&e%/ lnfﬁl? %‘éPu% qalndg L- |&ta%wﬁ‘<¥ %OXIYIIbfe na%)aln an incubator
at 37°C and at a CO; concentration of 5%.

15 After the incubation, the amount of PGE; and PGF,, produced and
released into the supernatant were assayed using an EIA kit (produced
and sold by Cayman Chemicals, Ann Arbor, MI, USA).

The comparative compounds used were indomethacin (Sigma-
Aldrich), a non-steroidal anti-inflammatory drug that inhibits in equal

20 measure both PGE; and PGF,,, and also the compounds of formula (1)
in which R1=CH3CH,, R2=0OH, R3=R4=R5=R6=X=Y=H (comparative
compound A) and R1=CH3CH,;, R2=SCHj;, R3=R4=R5=R6=X=Y=H
(comparative compound B).

The results, given as percentages of inhibition of the production of

25 PGE; and of PGF2, at a concentration of 10 ym, are shown in Table 2.

TABLE 2
Compound % inhibition at 10 uM
PGE; PGF,,
1 59 27
2 90 66




obt ai ned. 1H NMR (300 MHz, DWMSO-cfe, 700C), d ppm 1.37

(t, J =7.1 H, 3H, 4.45(q, J =7.1 H, 2 H15.55
wOo(2007/0196871H), 6.94 - 7.02 (m 2 H), 7.21 (t, PCI/EP2006/007393
Hz, 1 H, 7.41 - 7.77 (m 5 H), 804 - 8.15 (m 2 H),

8.42 - 8.48 (m 1 H), 10.33 (br, s, 1 H. Exanple 20
Preparati on of Conparative Conpound B (Rl =CH 3CH2,

R2=SCH3, R3=R4=R5=R6=X=Y=H) Cqgpparative Conpound B was
prepared in a manner simlar to that described with
respect to Conpounds 6-9, starting with 9-ethyl - 3-
am|nocar bazq) e and 2-hret hyl nergapt obenzgi ¢ acid. LG M5

( My = mple 2 1TeSt of in vitro activity
Thi|s test al4 ows eval pati on ofg# he inhibitory 0
cagabrtiTty onm the proguction of the PCGE2
pradst agl anditns_and the selecti98 ty relatlive to t6@

pr gducti on t he PGFRa prost a;% andi ns. |The cel | ki ne
A5 Q hunmmn ulnnnaryvl Aadanacnar’™ A~ wmace 1iand H
\J, TTUTTUATT PUI TTUTTAT ‘y AU CTTOCTUT U1 IIUIIM, VA'L® T=) MQDU, v
n

is|particulgly sensitive to gg nulation with 48
prg-inflramat ory Cyokjnes, for_instance|[TC-1I , and, In
response to&his stinilation, ffs particylarly acibve

in|the prodﬁti on and]| rel ease two prgstanoi dsgs PGE2
ang—PGF2a—(Tthoren—S—pgakobssonP-J,—20604)—The—cet+s
werle stinuld8ed wth JL-1 b (nang/mM) and na

M

sinmul taneously treated wth t test conpound for..18
hou&ﬂ&ﬂﬁﬁiﬂﬂm‘am_guj_t_uﬂﬁomedi um (DveEn - 100
Dul haee ot ativh bt 81 SgHrentPebntBntEsiBRl emented with

5% foetal calf serum and L-gl utamne (4 nMfinal) in )
an i nduaratllestrative purposes, Table 3 shows the plCso values of certain

compounds of the invention, where pICsg is the negative logarithm of

the ICsq value, which, in turn, is the concentration of compound that
5 inhibits 50% of the production of PGE; or of PGF;, relative to cells that
have been stimulated but not treated with the same compound.

TABLE 3
Compound PICso
PGE, PGF3,

2 6.1 5
3 5.9 <4
4 6.2 4
6 6.4 <4
7 5.7 <4
8 54 <4

indomethacin 8.3 8.6

Example 22
Test of in vivo activity
10 This test allows evaluation of the activity of the compounds of the

invention in a nociceptive test of inflammatory origin.
The test compounds were evaluated in an experimental model that




at 37C and at a CO concentration of 5% After the
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ElIA kit (produced and sold by Cayman Chem cal s, Ann
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20 @lin. Imr @208hol: BRS-BaM). Femala KB Empemweightng 28:30 ge at
th%%%éhﬁhék%&oncent ration For illustrative
abl e

purposes, shows the pl C5o val ues of certain
conpdlihedanimalstwere itieatast draly with greecqerni@amd (80trhgrkg)

A S LR
t heorpilyoulitic theorehidfe aleae (MTCOf PGF2 rel ative to cells
L2, QoA AR S beBhed 9REH o by B
act(Dwi% y/Vii |phy$|elsgical dalime Hplgiat banly vedightheas givenito y
oF BB PAR S BN 8% R BR 8 U
10ev dfeatent omthamoe)cppmenmspa:hse”mdel t hat causes
oS E e RS gh o it Bl Feecl .
CDfdlldwmg: 20mnigites the2hurdbeigof stretches was measured, which
represents the parameter for evaluation of the nociceptive response.
The animals treated with the compounds of the invention showed a
15  significant reduction in stretching in the 20 minutes following the
administration of acetic acid, compared with the animals treated with
MTC alone.
The results obtained with Compound 4 are shown in Fig. 1.
Example 23
20 Test on human primary endothelial cells (HUVEC)

This test allows evaluation of the capability of the compounds of the
invention to inhibit the production of PGl,.

The absence of inhibitory activity on this prostanoid can ensure
maintenance of the vasoprotective action of the PGI; prostanoids and
25 provide useful pharmacological information regarding the absence of
adverse side effects on the endothelium.

The action of the test compounds is evaluated in HUVEC cells under
basal conditions and conditions of stimulation (J. Immunol. 1989, June
1; 142(11): 3993-9).

30 The results are given as a percentage of inhibition relative to the
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were used for the test. The animals were treated
orally with the conpound (30 ng/kg) suspended in
woredoipleet | ul ose (MIC). The control ani mal s WePEI/EP2006/007393
treated orally with the vehicle alone (MIC). One hour
after treatnent, an intraperitoneal injection of
acetic acid (0.7%v/v in physiological saline, 16 m/g
of body weight) was given to the animals to induce
inflammatory pain and to check the effects of the
treatment on the nociceptiv® response. | mmedi ately
after the adm nistration of acetic acid and for the
fol | ow ng 20 mi nutes the nunber of stretches was
MeaHAkE e %R agﬁﬁgesents the paraneter for
eva atlon 0 he ci ceptive response. The aninmals
treatle@bmﬁttmcmhﬁaumtﬁﬁ@gnm cempountkent i on showed a
si gnifj.C r nut es
foll omenM%Jﬁgg%? H%gp bé}lt%hrﬁﬁsya{:hgw %:hga%%g&cng]npar ed
W tlhhlbitlenahsemetwrt of2Gked with MIC al one. The results
bt ali re shown in Fig. 1. Exanple
5(2)3 Tﬂ[%dre%%harg%m%{nﬁﬁb@rﬁot helial cells (HUVEC
This test allows eval uat iTABld 4t he capability of the
conpounds of the invention to inhibit the production
of PGb. The absence of inhibitory activity on this
D 5 Bhde §SCodiR 608 kT 22n gk sbl S,

Vo (& 3y AT PI I uIIUI TuJ LAY}

prpovi d@ usef ul -sphar macghogi cal i nf prdenietiedtirt egar di 48
t he absence|of adverse_side effects on the
endat hium TRe ﬁr‘fl oflaf the fpcmdpmﬁmc Ls -8.0

7 -5 30 indomethacin -8.0

{
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basal conditions and conditions of stimulation (J.
| mmunol . 1989, June 1; 142(1 1): 3993-9). The results
wW@e@7Qi468h as a percentage of inhibition rel at POEEPHO6/007393

thecontrol enzymatic activity. Indonethacip is used as

ref erence conpound. The conpounds of the invention did

not show any significant inhibition of secretion of

PE@ 2. The results are shown in Table 4. TABLE 4- 35 -

EPO - DG 1 | a 2006 CLAIM5 '41) 1. A 3-ami nocag p%f

conpound, characterized in3%hat it is selec fro héC57

group conprising the conpounds of Table 1 beLpzfpgABLE

1 Conpound RL R2 K3 K4 Kb R6 X Y No. 1 CH3 C

HH2 CHCHa)2 O HHH%,L—AH-§ PhCH2 d HHH H H 4
CH3CH2. CFR HH HH H H 5 CH3 H H H ie)e

CH3cAR3-RMinqgarbazpte wmpcwr@m@qaeﬁgzw ip thPth 5 saleg

Cm%nﬁfhe"érﬁhé"c%ﬁs Hb fhe compounds of Table 1 below:

TABLE 1
RS
R4 R6
X
H
N
R3 O O
R2 O N\
R1
v 1)
Compound
R1 R2 R3|[R4|R5| R6 X Y
No.
1 CHa; Cl H| H]|H H H H
2 CH(CHs5), Cl H|H|H H H H
3 PhCH, Cl H{H|H H H H
4 CH,CH, CF3 H{H | H H H H
5 CH,CH, CH3 H| H| H]| CH, H H
6 CH;CH, F H|H]|H CF; H H
7 CH,CH;, CF; H|F|H H H H
8 CH,CH, Br H|H|H]|OCH;| H H
9 CH,CH, Cl H| H]|CI|OCH;| H H
10 PhCH, NH, H| H|H H H H
11 CHsCH, |N(CHs),|H | H|H]| H H H
12 CH3(CHy), Cl H|H]|H H H H
13 CH,0CH,CH, Cl H{H]|H H H H
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9 CH3SCH2 d HHO OCH3 HH 10 PhCH2 N2 HHHHHMH

11 CH3CH2 N(CH3 2 HHHHHH 12 CH3(CH2)4 d HHHH
wWoi20470816€H3OCH2CH2 1 H H H H H Hand a phar mackCI/ER2006/§07393
acceptable salt thereof. 2. A pharnmaceuti cal

conposition, characterized in that it conprises a
therapeutically effective dose of a 3-am nocarbazol e
compound sel ected fromthe group conprising the

conmpounds of Table 1 of Caim1 above, or a

phar maceutical ly acceptabl €3&alt thereof, together

with at | east one pharmaceutically acceptable inert
vehicle__ 3 A nethod for treating or nrg\/onfi ng

inflamTatory r S, tugout N}Eh rer! s;djisea

and at heffoscl S?Cgéﬁgéﬁ'ﬁ}q rraﬁal s;.SH ao rF's nd' t he™ H
adm nistration of a therapeutical|lly |effective anmpunt
of a| 3-afi nog¢ar Faz@e conﬁ‘dund"&el%ct Bd| f fom Che | delbup
conprising the conpounds of Table 1 [of Taim1l above,
or a phamGrraceut iOHaJ:H-Ig/ accept ablke |sll t Ht hetHeof CHE 0 &
per sprm T negdthereof -4 ——Armetthod preparing a
3- anj nocgr bazol @p.g(f;HTabI ed of |-G aHm abevel H | CH,

Char ﬂCt e] T LC\.! I II l Ilal I Ul I O r‘g

TO
! i
ste react n i né of or a Il in
he % r'?p&hm/p EET' H:) Itl mun l-‘ :QHS OCH;

whi ¢ the _nmpani ngs di_cat.é hosard

Tabl %n@ aﬁérﬁa@eﬁﬁ&ﬂﬂ?ﬁe&&éblé %mﬂe@e&fl I1)in which R2,
have the neanings indicated in said

Takﬂ e°\ aharameztha;k ceapagitiey Chf’fﬂﬁqrﬁ@d(jﬂ Wﬁ't@éf’ﬁﬁf'ﬁgﬁ Ag
ergﬁtﬂnt(c@ﬁil @ﬁ&t@@ﬁ@%@o{ H13. é(m#n%EarBakéle%oHp%ﬁﬁﬁ or
br anc

containing froml car bon at ons,
selected from the group comprising the compounds of Table 1 of

faVWalaaal i
COTTpPIT S€ Tt

5 Claim 1 above, or a pharmaceutically acceptable sait thereof,
together with at least one pharmaceutically acceptable inert vehicle.
3. A method for treating or preventing inflammatory processes,
tumours, Alzheimer’s disease and atherosclerosis in mammals,
comprising the administration of a therapeutically effective amount of
10 a 3-aminocarbazole compound selected from the group comprising
the compounds of Table 1 of Claim 1 above, or a pharmaceutically
acceptable salt thereof, to a person in need thereof.
4. A method for preparing a 3-aminocarbazole of Table 1 of Claim 1
above, characterized in that it comprises the following steps:

15 a) reacting of an amine of formula (Il)
X
H2ZN l X
L
\
Y R1

(1

in which R1, X and Y have the meanings indicated in said Table 1,
with a compound of formula (l11)

20
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to give a 3-am nocarbazol e conpound of forrmula (1) in
which R1, R2, R3, R4, R5, R6, X and Y have the

wore@niongs7 i ndi cated in said Table 1, and b) opP¢DER1006/007393
formati on of a pharnaceutically acceptable salt of the
conmpound of formula (I) thus obtained.

-37-

n

”

R4 RE

R3
R2 O (”])

in which R2, R3, R4, R5 and R6 have the meanings indicated in said

Table 1, and

Z is selected from the group compfising Cl, Br, OH, OR and OC(O)R,
5 in which R is a linear or branched alkyl containing from 1 to 6 carbon

atoms,

to give a 3-aminocarbazole compound of formula (1)

R5
R4 R&
X
N
R3 \| X
R2 O o N\
R1
Y Q)
10 in which R1, R2, R3, R4, R5, R6, X and Y have the meanings

indicated in said Table 1, and
b) optional formation of a pharmaceutically acceptable salt of the

compound of formula (1) thus obtained.
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