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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 D2
25 prostaglandins (PGD.), E; prostaglandins (PGEy), F2, prostaglandins
(PGFy,), 1> prostaglandins (PGIy) and A; thromboxanes (TXAy) 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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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; (PGEz).
These compounds are capable of reducing the production of PGE2
30 and are thus active in all the pathological conditions in which PGE; acts
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not di scrim nate between the prostanoids.
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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No.
1 CHs3 Cl H|H]|H H H H
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acceptable salts of the compounds of Table 1 will be:

- acid-addition salts when the compound is basic, for instance

compound 10 or 11, or
- 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,SO, and H3PO,, and organic acids such as
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*’*, an

organic bases such as tromethamine, choline and lysine.

d

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

acceptable

inert vehicle.




are prepared in suitable dosage fornms. Exanpl es of
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30 PharaBGANYgs & theqikeosi tion wi Il be such that it
ensures a level of ------ - ----- WD 2007/ 014687

PCT/ Epgd@@pg@mgghen 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 phamaceutical composition will be such that it ensures a level of



-8- admi nistration of between 0.0001 and 100 ng/ kg/ day
and even nore preferably between 0.01 and 10
ng/kg/day The dosage forns of the pharnmaceutica
osition of the present invention may be
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pdb emsrthidis @011@55@"05@, g(ld thedgmour 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)



Y RL (Il) in which RL, X and Y have the neani ngs
indicated in Table 1, wth a conpound of fornula
(11'1) 5R RA R RER2O0(IIl) inwhich R, R3, R4,
R5_ and have the neanings indicated in Tab]
YQ%OOE%II“R%& ed fromthe group conprising d, %Ic?mégﬂ()?@&s%
and OC(OR, in which Ris a linear or branched al kyl
containing froml1l 10 to 6 carbon atonms, to give a
3-am nocar bazol e conmpound of f%m a(l) RR R4 ;HX
RN R ONYRL (I) inwhich®Rl, R, R3, R4, R5 R6,
X and Y have the neanings indicated 15 in Table 1,
and b) optional formation of x@ pharmaceutical ly
acceptable salt of the compound g ornula (1) thus
obtai ned. Typically, st#&ais{gerformed in the
presence of a suitable dil. @ (Y2007/ 014687

PCT/ EP2006/ 007393 -10 at a Yénp¥rature within the
range between 0 and 140C, fok a tRire VXA'HLhi n the range
between 0.5 and 24 hours. Preferably, t reaction

t enpelimhich R$, Xvahd iYhhavectheangznihgs indimatekbinaiatlet 0.C.
Advant ageously, the reaction tine ranges from2 to 18
hours. 5 Preferably, the diluent is aprotic, polar or
apol amwithEy eompoured of formula (lif)

5

RS ,
R4 RG

R3
R2 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 CI, 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 (1)

RS
R4 R6
X
N
K?Lr ey
R2 O h{ -
R1
Y M

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



preferably, it is a polar aprotic diluent. Exanples of
sui tabl e polar aprotic diluents are dinethylformam de
and di chi oronet hane. In the enbodinment in which Zis

the reaction is advantageously perf
gﬁ?e”?)?‘@é@ﬁce of a suitable organic or 10 m ’e]ﬁ@&dﬁ@s%
acceptor. Exanples of suitable organic acceptors are
di i sopropyl et hyl enedi am ne, triethyl eneam ne, pyridine
and di net hyl am nopyri di ne. Exangpl es of suitable
m neral acceptors are alkali rnetal carbonates or
bi carbonates. In the enbodinent in which Zis OH the

reaction is preferaply 15 performed in the esence of
a sui laégngmpg[ﬁ;pqqq\gmg@m ranggrbthggrég@é\d 140% fS ratime

di CyCI\nﬁihﬁi(tHeCr%hBQ%t\ﬁééim 6AndR O P@!eraaly, the reaction
pol ystyrene resl n), carbonyldiimd

exanpteaperatureriy WtBW the dapge, betwesn; 19 %‘iqo f'itce /W@ntageously.

' nVemthé’Fbéd@ionglh@Faﬁbeé*%m 2 to 8 hufs. hovvever
limtin Pr eparati on E?,QR ound 1

(RP G—B%fmly thgdﬂetﬁgsggm;@cygﬂ?r OL§po ar more

9- et | AF BaidIepoia
0. 030 PrgiE]Sbif AL B HRE ol AR et %’é“"ﬁg;:'e b pofarg:

port i &W@'E@&Fﬁﬂf?r&j’&ﬁ'ﬂ@m aR%ner al

oil, 1. }9ths e&b@aﬂuém in whigfl Z ReCIorBethe r@acmt igi ned
was stirred roomtenperature for Q.5

| odo wadnan@geﬁum pg{forme @dhﬁ[grysqugsofﬁq%#aﬁﬁocggamc or

dHOPWinSiferal BRIGAEERBIS] Dk égopbmam@argmcéddeptaeéaf@r
16 hoursegand |I—|20 vvastsaﬁ 30 t‘ﬂen added .caut i ousl unti |

pr eci Siseproprleliyiencdiamipe criethylensamine, Rys lé‘
2007/ lpABihyIdrhiRoBYFAKL B3R of sulitabRSmirirdlericestory are

filtrati on under vacuum ried in a vacuum oven.

5.3 g a¥al &metaaserbpaateﬁr%gmrbm t8S.t hus obt ai ned and
wer e Usgd the\eiiBBdimdritirl Whichiis OHS fHel rectionHs Wkte 8N

M% %I\e/frsf(gn%gzi u? th%pgljeger?ge cgfsa suuta'_tg)le cou;ﬁmg ageni] for mst%nce
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=CHjs;, 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



5Hz, 2 H, 7.43 - 7.49 (m 2 H), 7.56 - 7.61 (m 2
H, 8.15 (d, J =7.5Hz, 2 H. b)
9-met hyl - 3-nftro-9H carbazol e The product obtai ned as

descrlbed in step a) above (3.9 g; 0.022 no
HAWBIE®7i n gl acial acetic acid (70 m). rﬁCT\(ﬁ’?‘)%’o‘m”

10 containing fumng nitric acid (1.05 nl) |n gl aci al
acetic acid (3.11 nm) was then added dropw se over 30
m nutes. The solution thus obt |ned was stirred for a
further 30 m nutes. The reactlan m xture was then
poured into H2O and ice, stirred for 15 m nutes and
filtered. The residue thus obtained (4 mas urified

by 19vas eallectas ynlitratien gRger \@C&!Pmﬂ‘q/\ﬁifﬂ upn oven.

hex ane/ & B)Y ofaRé asifed Hioﬂhh'f \ﬁere-lihﬁs QdelﬁeQﬂat&! eRrstised
(2.2 was t hus obt ai ned

chl ordﬂlﬂ?qw&aﬂ@rwﬁf@t@ﬂ (s, 3 H), 7 27 - 7.51 (m 3

gb ,407 58 NRAF@@MOWIH% lesd’Ld&)Es &&n 3387=(s7 39H)LW 201(t|'D 7.5

9,
o 40 (2, g or i o Gt o B B Bt o
obt ai r@ﬁ as described in step b) above (1.94 g; 0.009
nol ) was d| ssol ved in absolute ethanol (20 nl).
St anndtis2-metiideitro@H:carbazale 8. 16 g; 0.043 nol) was

then addfgk prbdBctobthined dstieschBed i step @y apeve (26 lguxed

for 16 hours. The reaction m xture was cooled to room

t enper®P22 aalhwas dissolyed irglacighaceticearid 67T AR

I O C eshritifing YU Tﬁiﬁd&% 185 WAPin dladigradaiciaeid 331 ml
The pH vvasl E{réou hr{gt ' . @1; add?lr?gd sat ur at gd 'ds_%dl u%)

bi car p¥aRthensad CHﬁP‘HH‘G qVﬁé3ﬂ1"9<'f‘Uﬁe§ was transferred

into a 3theshatich i dothined wasared $aa FurEHé@S@ inGtes. The
extracted wth ethyl acetate -- --- --------

2007/ oeagtion pixturenyas Hiengresed 'nlqtbo(az‘@dcﬁoﬁ"vﬁd)fm The
or gani ¢5 ﬁimdtég bAd \ﬁﬂé:%dc WHB'r@ﬁdu@ﬂﬂJsV&b‘léiﬁédM tgb]waw'uﬁfed by

S Ao chromatcaraphy. eluting with 4n 8815 Haxdaclethyl Aastat
wa grap y,eumgwu an exane/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),7.54-763(m, 1H),8.15(d,J=7.9Hz, 1H),840(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,0. 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



separated out and dried over Na2SO4. The organi c phase
was separated out and dried over Na2SO4. The sol vent
was then renoved 5 by evaporation under reduced

gé(gssure and the residue thus obt ai ned (1. 56,891_
YOUPHEROut further purification. 'H NWVR (3 @%006/007393
DVMBO-ds) 8 ppm 3.76 (s, 3 H), 4.72 (br S, 6. 84
(dd, J = 8.8, 2.0 Hz, | H),704- 11(m 1H),725
- 7.30(m 2 H, 7.32 - 39 (61@ 7.44 (d, J =
8.1 Hz, 1 H, 7.93 (dt, J 10Hz 10 1H). d)
2-chl oro- N-(9- net h) d- 9H car bazol 3-v) benzam' de The
product obtained as described in step c¢) above %1

i

0. 008 (Rot 10Gvad). dThe SEaanie exifacts W%Pmrﬁ?d(‘%shﬁ‘bw
D‘ ' SOR&&%VE&UF&E&W' N’&@IQQ v ﬂoolﬁlggTth%kﬁuéthése?ﬂ s

| oro enzoy 15 chlorid wer e
t hen caepedmted ouhand dried over Narﬁ@«: Fhetarganie phase¥esi ned

was stdd a‘?%e& Qut and AHES oveRaREE tiHe sdNent Wel tﬁéﬁ removed

transfe into a separating funnel and wash

1 18 Hby exsaperation yrster reduceg Rrﬁsq,lrﬂaag@p [esidyg shugrqutalned
W th @)(&95 n&éd thsuﬁu&ﬁ@ﬂ Surificaich. Was separ at ed out

and dr over . The solvent was then renoved

by evapoﬂ'bNN%(de\éHZr @Mﬁ%‘d& W@@?@(Sa@dﬂ He/% &% 21 %eH),
thus ﬁ ,ﬁ% d) £ 8 g0 0RS, ‘FWS?@W 7Ze0(h! PAN37.2627.30 (m, 2 H),
¢

hexan acet ate mx ur e
2- Chl of-82 N7(32 (it Hy), 7944@arlba&ales, ) B3 (et bz 7¢6: 120 Hz,

9)1gVasq mus obtai ned. 25 mp.: 2060C El enental
anal ysi s for CZOHlSCI N20 C H N Found %71 81 4.34
8.37 Semethyir8@H cathazol-3y Ugen14687

gcgg E?i‘)ﬁ@‘é %&Eﬁ%@obtaﬂa%d dd M&aé&&fz?a éYéB c) QB@?& @63 gS ppm
0.008 mol) was dissolved m dlchloromefhane (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
hexanelethyl acetate mixture.
2-Chloro-N-(8-methyl-9H-carbazol-3-yl)benzamide (1.2 g) was thus
obtained.
25 m.p.:206°C
Elemental analysis

for C0H15CIN>O

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




1H, 7.43 - 7.73 (m 8 H, 809 (d, J =7.6 Hz, 1 H),
8.57 (d, J =1.7 Hz, 1 H), 10.48 (br, s, | H).
Exanple 2 5 Preparati on of Conpound 2 (RL=CH(CH3) 2,
R2=Cl , R3=R4=R5=R6=X=Y=H) a)

I¥Q 30HMERT| et hyl ) - 9H- car bazol e Carbazole (5 ¢CTEFEY6/007393
nol ) was reacted with isopropyl bromde (5.61 nm; 0.06

nol) by working in a manner simlar to that described
in 10 Exanple l1la). The solid a oduct obtained after
filtration (4 g) was purified” %'flash

chromat ography, eluting with a 97/ 3 hexane/ et hyl
acetatge mxture to ive 3.3 g of the desired product
TH R VR 300, MEREOMSS)-08) dpmm 34866, OdD. 720 §, £ A8 He
6 H), PHjlr.a3o7(Feeh, 8 F)B.09 (i, J¥7.6/HE) HY, 8187 (d, . 917 Hz,
7.5 I—|z},‘5 %‘E')) 7.38@'5’ 7.21’_5 (m@j’z H), 7’.697(d, S = 8.2
Hz, 2 HH), W.4&Wrgs,1bl)= 7.6, 1.0 Hz, 2 H). b)

9- (1-net hvl et hyl) - 3-ni tro- Ohgygaidi@ao!l € The product
obt ai ned as described in stéep a) _above (3.3 g; 0.016
nmol§ was reacted by wilrRPHGtiomokCARPAEAA R ni [ ar to

that descri bedpeLoy 0301 R3=RILR5SREE =Pyl uCt

obt ai ned after(fﬁtt:rgt“i%g% (3.7 g) was purified bg

f1 ash alchthmethiethyh-dH-earbezalg with a 95/5

hexane/ t ' ' t j ;
it 36 TSR o g

W dld

desired 300 MHz D C Pm 1. 67.
(d, J (5.61 ml;1Q:06 mol)by working inm maener similar tp that dgscriped in

7. = 7.0 Hz, 1 H), 7.53 - 7.60 | H),
D1 (%’,?a'ﬁ‘“g%.)‘o H, 1 H), D s (d. J = 0. 2(Ln|z,, IH)H)
8.31 (ddThessetidproduct obtaipgd after fjitratipmeé g)awas purifiegl by flash
0.7 "'ZchrﬁmF?gt r%rr)?ﬁ%ﬂxl_tl% Wittza 87/3hexanEdethy lacetate mixture to

9- (1-net é -car bazol e-3-am ne The product
obt ai n@ive 883 giekthe dasiredipredugt b) above (1.7 g; 30

ol hal " LAMPECOELONEBH iy 108 (A QIR 5.1
16 (hept,J=7.0,Hz, 1 H), 7.18 (t, J=7.5 Hz, 2 H), 7.38 - 7.45 (m, 2 H),
7.69 (d, J= 8.2 Hz, 2 H), 8.15 (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) 5 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), 7.63-7.60 (m, 1 H),
7.85(d, J=8.0Hz, 1H),7.90(d,J=9.2Hz, 1H),831(dd,J=9.2,2.3
Hz, 1 H), 8.43 (dq, /= 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




in Exanpl e 1c). The product thus obt ained (1. 3 g was
used wi thout further purificatio 1H NVR (300 MHz,
DI\/BOdG) S ppm 1.57 (d, J-7OHz 4.71 5(br
; 95 (hept, J = 7.0 Hz, 1 6 80

%200752126% 1H, 7.04(t, J =8, 9 Hz H&C%FP 06/007393
734(m2|—|),7.38(d,J:88Hz 7.53 (d, J
=8.6 Hz, 1 H, 7.92 (dgq, J = 7.8, 07Hz, 1 H. d
2-chloro-N-[9-(1-net hyl et hyl ) - Q4 car bazol - 3- vl | benzam
de The product obtained as d&déri bed in step c) above
(1.2 g; 10 0.005 nol) was reacted by working in a
manner simlar to that described in Exanple 1d). The
pr odudd BEXBWIl®&ME)ai ned (2.2 g) was crystallized twice
froma t r
2- Chl orclaf t}%[ﬁ%@ﬁ?ﬁﬁgfhgﬁél&ﬁﬁ 8 ngﬁfggggﬂhg u;fl‘inkg]gnzam
de (1.purffpalins was thus obtained. mp.: 195C
El enent a @m MSS 4.71
72.71 5. h1-'6 Cal%ﬁlﬁat edyé%%%,mqg%u F@mﬁ%l
(360 MBS, @M@é)(hspbplmlodéz(w)ﬁ&o@dwﬁrﬁ 662i2I)HZ 1 H),

5 09 ﬂ@ggthQ 6944r1ﬁ4)97% 713th éﬂﬁ?@&(gh 584~Ii'|ZI H),

H) H) 8.583 (4, J38:6 ng} H2, 7H§2l(ﬂq -/1=075@70(70HZ %H)l
‘_ '

Exarrplcg 2chIbRPRIS!
R3=R4=R=

9- ( pheanh@ewfﬁdW}tcﬁltﬁlaﬁﬁ @ﬁﬁﬁsgﬂw ipstep ) abpve (162 93
”‘340) V@@OS ﬁ'ﬁb@)‘\ﬁgs Hidche PSP RbHirg ma Afainhér ditnilat fo that Qéscrlbed

8 Iin a manher simlar to that describ
in vmmtﬁxamiel )7 PCT/ EP2006/ 007393

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-yllbenzamide (1.1 g)
15 was thus obtained.

m.p.: 195°C
Elemental analysis
for C2;H49CIN,O

Cc H N
Found % 72.71 5.16 7.88
Calculated % 72.82 5.28 71.72

'H NMR (300 MHz, DMSO-ds) & ppm 1.63 (d, J = 6.9 Hz, 6 H), 5.09
20 (hept,J=6.9Hz, 1H),7.18(t,J=74Hz, 1H),7.38-7.73 (m, 8 H),
8.08 (d, J=7.3 Hz, 1 H), 8.56 (d, J= 1.7 Hz, 1 H), 10.47 (br, s, 1 H).
Example 3
Preparation of Compound 3
(R1=CHzPh, 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 ml,
0.06 mol) by working in a manner similar to that described in



-15- Exanple 1la). The solid product obtained after
filtration (8 g) washed with hexane to give 7.2 g of
the desired product. "H NVMR (300 MHz, DVSO d6) 8 ppm
&@%@?1’4@%& ’ 8.7.1é3( d, 7;]42 (7m6 Hg 92H)H5 _ 7'b)62 P%q*mpgooaoomvs
3-nitro-9-(phenvl net hvl) - 9H car bazol e The product

obt ai ned as described in step a) above (6.7 g; 0.026
nol) was reacted by working in 4@ manner simlar to

that described in Exanple 1b)."“10 The solid product
obtai ned after filtration (7 g) was purified by flash
chromat ography, eluting with a 95/5 hexane/ et hyl

acet atxampleJAé to give 2.5 g of the desired product.

"H NWR ( ﬁ@sdﬁ@m@@@b@tﬁhecﬁaﬁ@rﬂmﬁaﬁ& (8579) v?adﬂbd v7 thlfiexane to
7.39 (m 6 qui .5
Hz, 19We ?Qasf'(‘&deﬂfed?f i H, 8. ¥y (dd 32
9.1, 2 3I—H3MR1(3UD MBz A9MED-do) 5ppmD.6&(s, 2 H)) 7.13 2247 dm,

J
o- Bohhii. n@@%ﬂﬁ@ﬁ%‘é?b%‘i’bl%@“&dh@ 6rHE. BHbduct
?ml) %.% g Ih%thr étﬁ%rﬁéz&bﬁg\éﬁesl gm 0 00;3,0
S | | Sl
that desthe Biedustpbiaines assescribed insiep B} sbRic et
obt ai ned26é hcﬂ))wa@feééréiﬁb Aang inf & riahAer Sikilaf iocthat @8scribed
"H NVR (300 DVSO-d6) S ppm 4. 75 (br, s, 2 H),

5.52 (i8; Xémm'e1b)a79(dd J =86, 2.2 Hz, 1 H, 7.05

;j 1}} $63|(_1|;ﬁe &)Ii’d)froauél%b(éined] afteChilfrafitn (7 é)vas Parified by flash

2. chl #hsomatagrapive ﬁwt'ﬂetvv\\w 3 9845 hexapslethy! cotale,mbdurs 19

m?”

e0 gh%,g%gcg‘;%:fmlgt@sngdpe@dmscrl bed in step c) above
1 t
S o FoNMESD00IHE: BT b £ . RIS baadm. ©

tth ?b)t 7 5118117 6b-(M, DHNRT (Y I=28 6IHL HY, 7185 (V= 9.1 Hz, 1
acetate

2-16n dﬁbﬁr@‘t ld; diTePn etz Y Hh 845 (h of o7 345 ) B 22{e; J =
e (5502.8WHz, 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

20 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, 2.2 Hz, 1 H), 7.05-7.36 (m, 9 H), 7.48 (d, J = 8.5 Hz,
1H),7.95(,J=7.3Hz, 1H).
25 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.
30 2-Chloro-N-[9-(phenylmethyl)-9H-carbazol-3-yl)benzamide (550 mg)



WO 2007/ 014687 PCT/ EP2006/ 007393 -16- was thus
obtai ned. 'H NVR (300 MHz, DMSO-d6) 6 ppm 5.66 (s, 2
H, 7.11 -7.31 (m 6 H), 7.39 - 7.68 (m 8 H), 8.12

d J =76 H, 1 H, 859 (d J =14 Hz, 1 )
S\mz’ooy?misq_b_ 5 Exanple 4 Preparation of CorFE%rﬁEﬁé&ﬁ%&s%
(R1=CH3CH2, R2=CF3, R3=R4=R5=R6=X=Y=H) a)

N- (9- et hyl - 9H car bazol -3-vl)-2-(trifl uoronethyl)benzam

ide To a solution of 3-am no-9.ethyl carbazole (4 g;

0.019 mol) in 10 dichl oromethan€ (30 m) were added

triethylamne (2.9 m; 0.021 nol) and

2-(trifluoronet hylg benzoyl chloride (3.1 nm; 0.021

mol ) . wWagethys,abtgiged.t hus obt ai ned was stirred for 16

hours. FRENIRRE0OMHE] BW@dzgﬁzﬁpdrﬁm @& pad), 71 A31 (m, 6
ed with H20O (2

separating funhel and wash

The orldhdi30 phB8dma8d)s 8pi (g dF ©BHZ A R §Xﬁ9r56%e$ %‘IrélHZ'

Na2SO4 ’hﬁ)@@kmggl,q .q?_s renoved by evaporation under
reduced pressure and the residue thus obtained (4 Q)

wad crystallized from et handixample 4

N- (9- Et hyl - 9H-car bazol -Fgepyhrhtién of Coiipeah@@et hyl ) benzam
ide (3.5 g) was thus obtained. 20 m p.;206-207

L2 207C
El emental anal yﬁ?CH&H@Bﬂ%PﬁBR@BRﬁBW‘Rﬁaﬁ'ﬁXﬂH%
?2087 I\ﬂzﬂ_ 9.6t -QFfulaérSHid;lnl -2 fuBronethi)benzdmidé NVR
4 44 (gto g selufion of @-aminpyS-sthylvaihazelesd & 4019 M 42
- 1;)- 5Q4iébromdthane (3Pmi) were ad¥ied thsthylahline g.@?m{ 0.024 nol)
7.7 Hz, 1 I—? 8.51 (d, J =1.2 Hz, 1 H} 10. 53 _&_Rr .
s, 1 Hnd 2« rifluoromethyl)benzoyl 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 H2O (2 x 50 ml). The organic phase was separated out

15  and dried over Na,SO,, 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 CooH47F3N20

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

'"H NMR (300 MHz, DMSO-dg) 3 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 -
25 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



Exanpl e 5 WO 2007/ 014687 PCT/ EP2006/ 007393 -17
Preparation of Conpound 5 (R1=CH3CH2, R2=R6=CH3,
R3=R4=R5=X=Y=H) a) 2.6-Di nethyl benzoyl chloride To a
f 2, 6-di et hyl benzoic acid (3 g;
%‘?%P@?{g‘”é (50 M) was added thionyl chiori dg‘?c(@ég"ﬂ"@m
0.05 nol). The m xture thus obtained was refl uxed for
2 hours. The solvent and the excess thionyl chloride
were then evaporated of f under 1:?educed pressure. The
resi due thus obtained was taken up in toluene (50 nm)
three tinmes and evaporated under reduced pressure. The
product thus obtai ned 10 was used wit hout
further puri fi cati on. ngpara ion of Compound 5
N-(9-ethyl - 1¥@R§¢H§RQQR%=@I-¢31 RB=RU=REaXavERg The
product obt a| ned as descrl bed in step a) above (3.3 g;
! pethvdbenzoyl ¢ 2 ki ng in a manner simlar

to that 'F’@ﬁ%lkﬁﬁé’ of Q@Mlﬁer&mc%ﬂ (® g0 0duhdl) i in toluene

obtal ned (2.4 was crystalljzed from

" @Dy s ANy A3 o RO e B e thus

(1 1 %bt%%dt%ésreﬂaké@fdi%om Prie ddivent2nd thElereasa! thlonyl
analysis 20 for C23H22N20 C H N. Found % 80.57 6. 48

8.16 <hierids weethenasyaporatedgff gnder reduggakpresstrayipe residue
DMBO- dlﬁhs Eﬁb&ﬁﬁ%&wﬁ@ taken dp-m7toibeHé 65@ rrhﬁ;thré’e fitheb %nd 6
D 41" evanpditehundet feduced pressure. dherpductiLs Bbigad(a.6 0
J ﬁ) 8. \ﬁas &s@dmgodngﬂ)ﬂl\e Jri?céﬁbn (= 7.6 Hz, 1 H)
Exarrpl I@Sllg_gthvl—gH-carbazol 3-vl)—2 6—d|methvlbenzam||a%
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 Cz3H22N20

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

'H NMR (300 MHz, DMSO-ds) 5 ppm 1.31 (t, J=7.1 Hz, 3 H), 2.34 (s,
6 H),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;



Preparati on of Conpounds 6-9 A suspension contai ni ng
9- et hyl - 3-am nocarbazole (0.1 g; WO 2007/014687

PCTI EP2006/ 007393 0.48 nmol) and the appropriate
benzoic acid (0.70 nmmol) in which R2, R3, R4 ¢

MO 14UY44%e meani ngs indicated in Table 1, CT/E%Z‘%%W?’”
di chl oronet hane (4 m) and DMF (0.8 ), vvas stlrred
for 10 mi nutes. Polystyrene-divinyl benzene
carbodiimde resin (PS—carbodllrgude) 5 (0.73 g; 0.9
mol ) was added to the reacti 6ri%A xture thus obt ai ned,
under an inert atnosphere. The suspension was then
stirred for 16 hours. The reaction mxture

filt er®48 maoR paddbe ARPIAPHatehensBicAG (- #8.emop imwhich R2,

wth gRg thtPrP(BTEhBWhavﬁlﬁeﬁﬁééﬁméﬁ‘mﬂﬁﬁtéd“ﬁnréﬂl@@t iad
with 10 Anber | resin

Anber I‘!}@I'OMF%%W ¢ msand ﬁ& F@. W Yvaﬁrﬁy"'?f’ |f‘i”r ghnyr&tes

2 hours. PoT%er%ﬂéld?ﬁnYIBéﬁze‘i%rB&ﬁﬁ'm@é'i"eéibl (Példamo'l\ﬁlhﬁt!é)
and washed w th di chl or onet hane i

2
or §ani (0-730,8 mmep was adsed de dhe Eﬁactleﬂay ur%ﬁw'é&?tamed

pressq@e}gngﬁé{,@a{rﬁgs éred product. 15 Conpound No.
MW Yield (ng) MFH'.6400.38 51 401.3 7

1400. 38 112@%?998'09 wassthen stired Sar, 16 hourgs 3. 31 18 413. 1
Exanpl e 'I‘-H?e r%%%f?é‘t‘i ﬁ*hkt@ﬂe Whs ﬁ@é@@%@ the sofid pro‘am@l‘ebtaﬁi%a was

NH2, X=R3=R4=Rb= a) 2- terhbutho carbon anm no
benzoi \ﬁasi@ddtvlﬂudu&hlwqmsﬂ@nsf T'am splution was then Hee@ds'v'g‘
0. 1Q>50 Ambérlys@ I1s€ré§w(2bo %g? @f@ﬁfh%l}?ané A%Her%im fe&in (250

di oxan_( 50

ac et 0 rﬂ‘gf 1 Fﬁn?ll 6“1413}'"3%5@ Zbojirsy R re%ms? Wﬁf%ﬁeﬁﬂatPg St by
t enpergifratich 4 waShed Rith %thc;’rSm‘éﬂ*éﬁé”(Q X8 iy 8A® tRofgknic

evaporati on under reduced
solvent was evaporated off under reduced pressure to give the desired

product.
16

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= PhCH,, 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 mi) 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



pressure and the residue was treated with a m xture of
100 g of ice and 25 100 m of a 10% aqueous sol ution

of citric acid. The solution was WO 2007/ 014687

PCTI EP2006/ 007393 -19 extracted with ethyl ac

YU N7 The conbi ned organic phases \/\/erea[’\ﬁgrg'ﬁ%@%%‘a’”
Wth a saturate solution of NaCl (50 ml) and then

dried on Na2SO4. After filtration the solvent was
renmoved by evaporation under 51 reduced pressure. The

t hus obtai ned residue was crysts?l"l ized froma mxture

of hexane : et hyl acet ate = 1 to yield the product

of the title i g @SOOI\/HZ DMSO- d6) 8

ppm 1.eMracted withgthy a@ﬂa'@t(a mbp The gombined orgapic phases
T)O’ 5! 7. ﬁ%@ &%heﬁ'@ittﬁ satlraté: soiut%?u df'NaG‘l éﬁ) mIYa:%tHe‘i%ned on
H, 1N&8Qs, 13 55(br s., 1H) b)

2-am no {;%;ﬁﬁb
hydr ochlgﬁég‘gpﬁ%ﬁwreng’??:g?haﬁ g%v?\rég %eg( i under025

mol5) drduceq pressyiedhayhys oblgines regidye v@saﬁwﬂ@fhzed from a
obt ai r}ﬁgttl.ffé Apegand e@thgf‘ad:e’(é!@pi 33 yidld ﬁ\%ﬁprﬁduétfbf the title

0. 0023 were ad toasolutlon of the product
obtai HP 8k the previous step a) (0.496 g, 0.0021

ol ) 61('}1 iR (960 Wi m@-%ssfb )ppm 1 lag (§ﬂ 9<H9! rveomﬂ J-7 80

stirr roomterrperature

N, N- di %9@4 bReHa, ddibdeh7 (4. dLrB(Qﬁ Z?%’Z 91 S%Héoizk*)nﬁﬁﬁ (ﬁﬂd

Koy JuydsF, €72 Hfz' W) ag.28qad) ﬂﬂ’@@rmgw-& ﬁw) 208ays; 1 H),
20 Afterwards the xt ure was | ut ed

di chl otbheibrafe 1("15 m) and f| I tered through a silica
| ayer. %)B“Snﬁﬂl -NL Qb ﬁéﬂf&a\"béz*bl

sol ut 0
ond o dt-dieathyiauaRFgincdd. Neai0. 9828 Fop antt e-(phenyimdtnyi)-

r especgil bpazol BanMhE 2obtainel %%Qié&%ﬁbéﬁ lrﬁE‘xé?ﬁpleWWZG g,

and the sol vent was renoved under reduced pressure

TH { 10,6085 Al ueT ABAUR10 o SOBNIGH OF S HoREL Riapgd in the
flash prewoag%téwé)a@mgdoy ®bo1 nw)vshtdtbmrmnémar@ fenl).

hexane : eth ate = 7: , and then crystallize
froma nihe G\"@U'ﬁ’éﬂ%ﬁéﬂrfe%ﬂwyp"h@ﬂﬁﬁ@tm% - 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 mi) 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,4 and the solvent was removed under reduced pressure.

25 The thus obtainéd 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




The thus obtained product (350 ng, 0.712 nmol) was

dissolved in ethyl acetate (50 mM) and treated with a

solution of HC in ethanol 3M 30 (26 m ). The sol vent
was_renmpved by evaporation under reduced WO

WHPBU4837 PCT/ EP20061007393 - 20 pressure and TRE6/007393

residue was crystallized froma m xture of absolute

et hanol : ethyl acetate =1 : 1. The

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

hydr ochl ori de (0, 2 g) was thus 2gbt ained. 1H NWR (300

MHz, DMSO- d5) ppm566(s 2 H, 7.01 (t, J751Hz

51H),708-750(m 2 H, 7.62 (d, J=8.

H), 7.pressuig andthe geglduelwgg cn@tallg_zeq)frony agmnx(qgg of absolute

J=7. 7€éth9nc§9 e{'f'ﬁrl a&et'a"ie §..10 T@ﬁ 2- dm?noqq |S)Q'ZoenkyltﬂH-ca?oa'i@l -3-

(d, J=1.65 Hz, 10. 34 br . Exanpl e

Pre parsdxbeaaamndedzyﬁmmﬁndﬂ(m)gx m&ﬂmasmnemz

N( CH3) g4 NB’#%WFBGBWG% aﬁbm566 (5, 2.H), 701 (t, J=7.51 Hz,

2-di met hvl am no- et hg H-car azol -

- m de
hy & ochHbr4.0@- 3 5&:#!110129H 794 (hJ/58:H8 iz, (Zdylm?ﬂ@(dd J=8. 82,
0. 00231 gBHy, \m magaadﬂv ?g d\bngﬁ@tmyb 1ertah./aﬂebln:z 1 H,

aC|d(0347 y working'in a simlar

manner8.68 ( %Hz, H), 1ha4 {brus. dddai ned product (O 9
g) was purified by flash ¢ @?Waphy by el uting
y

with a mxture of hexane : € acetate = 8 : 2.
Afterwards, it was diBeepagation of Gompound 1t reated with

a 10! uti on OfRYLCH,CH 3Nbétm L h§=ﬁ4ﬂhb =RBEXKYRH)at
room t enperature for ours 0 the sol vent was
{ enpved) Ddimathylominoshi- <9ramrwmu&mulzams
crystal 'ﬂ}ﬂ?&hidrﬁi@ a m xt ure of i sopropyl al cohol

= 1 :
2 P ror Va amino-arethyiareaiaie (B ABE g 998 moly was seacied with N-

hydr OCJIHéEH snﬁ&rﬁﬁé Sdid vce%drgua.dm FhOF By \niHﬂ(lN%’Rm 63RHilar
VHz, D2 gm - 1.38 (m~J=7.01, 25
7.1 rmammerrtyExanwle('B , 4.45 (q, J=7.16 Hz, 2

'j') 5 5624]-7 r{éoﬂus 657&&58 pro?iu@?(o @ggﬁa@éunﬂed‘%y fids®0 (td,
chromatograbhy by elutlng W|th a mixture of hexane : ethyl acetate = 8 :

2. Afterwards, it was dissolved in ethanol, treated with a solution of HCI
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) & 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



(m 3H, 7.73 - 7.83 (m 2 H, 7.91 (d, J=8.00 Hz, |
H, 809 - 816 (m 2 H), 8.56 (d, J=1.75 Hz, 1 H).
Exanpl e 12 WO 2007/ 014687 PCT/ EP2006/ 007393 -21
Preparation of Conpound 12 (Rl= CH3(CH2) 4,

Mﬁﬂ%‘g =X=Y=H) a) 9-pentvl- 9H—carbazo|e Egz006/|007393
(5 g, 0.030 nol) vvas reacted with 1-bronopentane (7.5
5mM, 0.06 nol) by working in a simlar nmanner to
Exanpl e 1la). The solid product ,gQbtained after cool
filtration (8 g) was purified By filtration through a
silica layer by eluting with a m xture of hexane :
ethyl acetate = 8: 2. It vvas t hus obtai ned the
desired product (6 g)Br d

LGRS oot o emedrodncn 9
(t, 19 Zo 21(td J=7.86, 6.76, 1.32 Hz,

2 H, 7. (?’.ﬁbazo?e ff?g (0038 n#&ll)w%s Q@actédjwnﬂ ﬂzbrzﬁldﬂénta%e'ﬁ 5

b) 3-nitro-9-pentVl-9H carbazol e rod uct
obfai rfak 006 rae%wmlsngrﬁnﬁr%nﬁaréeémq{gjo mplg 18k g,

0. 0042 nmasmiarémbsﬂa.md &Réﬂ‘ddé@ﬂhﬁtuén&?)hﬁ& URfiEEby
to Exanp 1 hus obt ai ned t}‘ro uc

2.5 e o § S i RGO S, O
a m XtiHegatet d1exane : ethyl acetate = 20 10 : 1 and

the resulti nﬁ'ﬂl product {O 54 g) was used wi t hout
furt her It was fiusobtaiped the desifgd praductifig)- DVBO ds) 8

pﬁ@ 0. 1143 NMF@(Iﬂﬁ) I(IIPI‘Z éﬂt&@oFéRQﬂd[E ppﬁ\ 0.8% - 0194 érﬂ J—7 00,
|2 Ao Pzl 108 - 184 (0% 1, 539 - b2 Hy, 426 6 Jgz.23

(td, 44272618) 71211@d ':'F—-? 86 @7621535%22@%,7@687429 tﬂﬁ;4i=g 8.09
H, 7.78 (d._ J=9,08 Hz, d 9.17
Hz, 1(FI|)J'78751!J|Z(8H)J =7.76 Hz 1H, 9.17 (d, J=2.31

Hz, 1 H)')3-n|tro-9-pentvl-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) & 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).




c) 9-pentvl-9H carbazol - 3-anmi ne The product obtai ned
as described in the preceding step b) (2.6 g, 0.0092
nDI) was reacted by working in a simlar manner to
30 1 c). WD 2007/014687 PCT/EP2006/

Wﬁﬂ@“ﬁﬁus obt ai ned product (2 g) was puri fi gﬁggwmmwnys
crystallization from hexane to yield the desired
product (1.3 g). G M (nfz): 252 (nolecular ion), 195
(basi c peak) d)
2-chl oro- N-(9- pentyl - 9H- car baz§P-3- yl ) benzanmi de 5 The
product obtained as described in the precedlng step c)

(0.6 g, _0.0024 nol) was reacted by work
si ni | ar Thenthes @&?'B‘bﬁfﬂd@d @ Q))WaW'fﬁql}y ‘E!’M?tﬁ“'ﬁ%tﬂ’" from

prOdUCﬁe)(aQoe%g?eld"ﬁ% M,&eﬁlp@@dm (Feyptal li zat| on from

a m xture exane . acet ate = . The

2- chl dPEMB (0/ed9% (mgiﬂcuéb'oﬁbr%@%@ Hﬂaﬂ) enzani de

1. 51 - 1T|%prpﬁpctzoh@mea aggleseriber-in. the nreced,_m tep;q {®69,
(td, 6 6629 910J) wQQre&t&pbWorkln%% a zmﬂl%r ma?m@ﬂto( Ei(arﬁple

H) , d, J=1.74
H) , 101dD7 (s, 1 H. 15 Exanpl e 13 Prepar ation of
ConmpoundryedthuBbbtdmiPptdduci.9°g ﬁé@ffﬁﬁﬁrﬁﬁﬂ&ai‘oﬂﬂ)‘mm

a) 9-(2-nethoxyethyl)-9H car bazol e si um car
(Lo, 5 @ migitseot haxpnes et aeetates” 4 o he Stio-NAB-pentyl-OH-
cafPazirbasor- 39y|)522n9§|9nd'8340)3g %Maﬁbﬂ and the

m xture was under stlrrln our. at room
enpor HNAIR (300 MsT DM Brést hppe A8 & U7 doz, DG -21-
ol ) ""P%Gfiﬁvdﬂq-l)aﬁcb'1th13861(ﬁﬁt2ﬂ-2 (K&RB.OHE 2 BY,i 7.19 (@,
at 90C for hours. After s the react] t
was podied0:i10Q Q8P &z, 3D’ A1)- Lft (mp8 Hy 5?’94&1 ‘z‘t%fgm 1
]Elelrr?erﬁ; §.56 {0U=4.7204%,5t HI 0. 40ld, 4 Hy}. 8 9) was
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 mi) 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-dg) 8 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).




and used w thout any further purification. 1H NVR (300
MHz, DMSO-d6) S 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,
710 1.00 Hz, 2 H), 7.44 (td, J=8. 26, 709

007/64483 (d. J=8.18 Hz, 2 H), 8.14 (dt, fj“lﬁ’;‘é’%””
O 90 Hz, 2 H). WD 2007/ 014687 PCT/ EP2006/ 007393 -23
b) 3-nitro-9- (2- met hoxyet hyl ) - 9H car bazol e The product
obt ai ned as described in the pzﬁcedl ng step a) (6 g,
0.027 nol) was reacted by workiig in a simlar manner
to Exanple 1 b). The thus obtained product (7.2 Q)

was purified by crystallization from 5 toluene to
Vi ol d Winitiegizmethonetylidi-camazole 1’ \R (300 M,
D'\/S()leggh% ;I%Hh@t &ﬁalhéd a§ dé);cnt?ed7 ih thé p rebeamggstéb’ a (@8

=5. 19
0 88 &02';1"}'5') Wasrregptqt{j%woﬁq@ Q\gasr%lgbmapngvtq_gxa@ple 1b).

, 7 7
H) 41' t{egl‘l'ngg Q)iﬁgaéﬂéa\] _|Q>d§8t ('7'22 g)’lwb& punf?ed7 Qy gﬁ}zt(f)ﬂn(zg%l&@from

1O5J 7‘0 sneé‘)mwedfsﬂi?d Péoql{?téﬁ*"ai-—z 34 Hz, 1 H).
c) 9-(#H mmgzooém&l DMBOR) bppﬁisaswmﬁ)marwqg Hz,
obt ai ned as_desc

bed h d
0-011 B ORL FshdBEtr. By g 4 (G ¥803: 700 sREind M.
to Exam’r@ddd:)J-a 2Tsh¢ Zdwsmbtm Flzgr P4 itUgEs.48, ﬂaa)HzWaSH)

O TS e, T p a8 Skt A S0 e T H B 40 gt

'HON'\/RHI% MHzWE@@QBé&gM&%&& H, 3 H, 3.66

(t, J=5. 2 H), 4.70
(s, " ‘ g1-0 e1 H), 06(ddd
J=7. 80, ﬂ@&odgcﬁﬂ)tﬁﬁed hsldescribePinlte

7 29 (d ddd, .J=8. 25,

, q_§)1 mq{)awggrqad:{ed}_%)gyoggng ggimifar n@r‘q)ar to7lg§almple 1c).

( dt, J=AHehul o%?au'r&’d pﬁbdtﬁ:t 20 ghwas crystalhzed from a mixture of
2ch|oro N-19- met oxy

B
dF T heraDa; St BraipieD 2uct teiekl the desred PRdlPAchohg.
step ciH NMRE3E0 MHZ, DRFIOLR) 3 bﬁrﬁ3 ﬁsqgtaeﬂ) v8.66 (t, J=5.55 Hz,

o DS B2 B T v
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
The product obtained as described in the preceding step c) (0.58 g,

0.0024 mol) was reacted with 2-chlorobenzoyl chloride (0.36 mi, 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) 5 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),




25 The thus obtained product (0.9 g) was crystallized
froma mxture of hexane : ethyl acetate =2 : 1. It
was thus obtained the 2-chloro-N[9-(2-

net oxyet hyl ) - 9H car bazol - 3-yl ] benzam de (O 5

NIROP ANz, DVSO-d6) 8 ppm 3. 18 (s, 3 ﬂ#ﬂ“&?“""’“”
J=5.28 Hz, 2 H), 4.55 (t, J=5.37 Hz, 2H), 7.19 (ddd,
J=7.90, 7.00, 0.88 Hz, 1 H), V\D 2007/ 014687

PCT/ EP2006/ 007393 -24 7.39 - 69 (m 8 H, 8.08 (d,
J=7.76 Hz, | H), 8.54 (d, Jl@é"Hz H, 10.47 (s,

I H). Exarrpl e 14 Prepar ation of Corrpound 14 5 (Rl1=
HOOC( CH2) 3 = =R4=R5=R6= x—v—m a)

4- (9H- 139 bTAS (n@r&H) kﬁ;u@%(danhﬁ?ﬁ HzchHb8:6f 4d.(Jrd 82 Hz, 1 H),
0. 060 m)jﬁ Lgacted wi th 4-bronmobutyronitrile

(11.9 nt 6 ol) by working in a simlar nmanner to
Exanpl e 1a). The solid proExampliehidi ned after cool

filtration (18 g) mspﬁidréﬁ&ﬂof*ﬂorﬁgouﬁ@w

chr omat ograpd\é‘lby el ut a m xture of hexane :

et 9yl acet at dR1= %OOCQCle)s R2z Gl HR3=RetRATREFATEH)

desi r ?_% ghgu%ngh@ﬂ%{ (300 MHz, DI\/BO de6) S
Dm 2. 3, 7.23 Hz
2. 5ECqrbazgle 10 g, BP0 Mel) was reacted W|t}]|47blgpg1thtyrgmtnle

J 8 2 6(13% %\g‘b 1?3 g%ﬂ)é& wérkﬂ‘:é ink Qﬁnl‘g’?m néb to éxéh;plétﬁ)]

Hz, 2 H)Theesqllsl qrg@ct;ubtamgd aﬁevgool it p|;§18 9) wag pugf ied by
'1@3 Lﬂg&h}ﬁ?n%@fﬁw bygelﬁt]ﬁé’Witﬁ e of F@ﬁarﬁ& Oét‘h?t acetate

obt ai I'n t

0. 021F Bul2) Itwas ﬂ'@lﬁ@b@in%thﬁcﬁéﬁ?rgg nfﬁg‘é&gf&ﬂ) ar rranner
"SR Sl RO i e it )
pr oduc 2@47 23djz, 2@@ RS & H7-231g, 2] ‘ééﬁl(hr/“Véﬁ) Hz, BH),
bgs'fzﬁ’gﬁkg ggbbgggr 192 Hz, 2 H), 7.47 (1d. J=6.26,7.09, 1.32 Hz, 2
(5 H), 7.62 (dt, J=8.22, 0.79 H\./z #) gq%n(ldq, 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)
¢) 4-(3-amino-9H-carbazol-8-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).




25 The product obtai ned as described in the preceding
step b) (2.3 g, 0.0082 nol) was reacted by working in
a simlar manner to Exanple 1c). The thus obtained
roduct (2.3 g) was purified by flash chromatoara
Evo %ﬁ with a m xture of hexane : ethyl d%g%g?&mﬁwnas
4. 30 6 It was thus obtained the desired product
(1.4 g). WD 20071014687 PCT/ EP2006/ 007393 -25 1 H NWR
(300 MHz, DMSO-d6) S ppm 1.95 - 2.12 (m J=7.20,7. 20,
7.20, 7.20 Hz, 2 H), 2.50 (t, "$27.20 Hz, 2 H), 4.33
(t, J=7.16 Hz, 2 H), 4.74 Is 2 FD, 6 84 (dd J=8.62,
2.19 Hz, 1 H), 7.09 (td, J=7. 7. 1. 00 1 Fg,
7.28 (tH NMR (309 MHz, M§O-dé)éppm:|1 03 g@(mw—aéwz

136 o b 207 330, 2900, I .2 o sp n SBr iz, 2
3- am rfb74Ke, o) £284 (dxl, JFBtﬁa-, 21§ kz, ok (tgré'dllge 7.00,

obt ai n.pgpg& dqﬁcylztée@ 04 bbq_liarﬁ.?)edlgqg(dsyeﬁeg)Hi Q. H), 9:36

2.81 teacted in

suls ur(td: »&6122 705 134 Hz1 H 07 Afdd )J-&3Q Hel 1) 694dde
ni ght HEh eactl on m xture was cool ed, poured on
ice (5'6 g?p solid product was col | ected by
filtradidf al 9 ite gCidlesi red product

(0.83 9) é"ﬂ’o‘dnctv@ftafﬁﬁﬁ%s' dblsgnﬁid‘ﬁ%e bre&ddint stép i) 207 g,

any fur uritication
4- f [ 3- z 81 mmw wiasireacteddn yvam(ﬁamlbwﬁb 19586 sulfusieagid(%:8 mi,

acff éﬁ% | g descrl bed in the
prece I ng s F ?H%Bd} 19 mol ) was reacted with
2-chl or oquztbwrewﬂomma@uredvqsmqlnd pougsi onjasl (501g) and the

wor Ki g8t WalsAoIBBIRAY ﬁlﬁ’a ﬁm d obﬁ]ﬁed e desired
fiks A e

reaction ure was washe
The 2@rodgddﬂc83m)awé§2h/wa%ll%%b@rtbe eext reaétl@bwubﬂlﬂt s

r enov onbi ned organi ¢ phases under
reduc(ggI éég 'Ldr%gt'ml?t was thus obt a| ned lt hg{

4-19 3-¢)A
acid (0,%p Sr)oduct obtained as described in the preceding step d) (0.3 g,

1,19 mmol) was reacted with 2-chlorobenzoy! 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)]-9H-carbazol-9-
yl}butanoic acid (0,15 g).
1H NMR (300 MHz, DMSO-ds) 8 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= CH3CHg, R2= CI, X=Y= CH3,R3=R4=R5=R6=H)




0 MHz, DVMBO-d6) S ppm1.92 - 2.07 (m

0, 25 7.00, 7.00 Hz, 2 H), 2.27 (t, J=7.00
.41 (t, J=7.14 Hz, 1 H), 7.20 (td, J=7. 80,
Hz,1H),737-780(m9H),

1 H, 857 (d, J=1.83 Hz, 1 H), 18 C%@“’?‘L“’“‘é’”z'
H) Exarrpl e 15 Preparation of Corrpound 15 30 (R1=
CH3CH2, R2= O, X=Y= CH3, R3=R4=R5=R6=H) WD 2007/ 014687
PCT/ EP2006/ 007393 - 26 a)

6- br ono- 9- et hyl - 1. 4- di net hvl - 328t r o- 94 car bazol e

6- brono-1, 4-di net hyl - 3-ni tro-9H car bazol e (prepared as
described in 35(1), 425 428 (1987),

(4. 8(?) bromp-Brathyivi Ry Nitrg-QH-ca .

wor Ki NG ¢_Brancih 18- &lﬂfetgﬁ-@ﬁ[rotg?-l _EXBEPbIR (ﬂa%?are'ii d98escribed in

solid product obtalne [tration

ised. vEhemuPha UL ri26ch28 10801 4.5 5, G.01E R aves

E?g@ggﬂ%ﬂﬁgﬂﬁgfh%négyuorklﬂg?n q %ur'ﬁﬁar n?rar\'ll)l_?)r t8 E&an{p'l‘e 1a).
(d K- 8Thposq|dmo¢uct obtaipgo aﬁtequltr ’qpn (ﬁ—‘gg);yyaﬂ,yseq wqj'nout
7.88 (g s @féﬁtm =75tz | M) 10 b)

- 6-brono-9 | -3-am no-9H car bazol e The

pr oduc‘tH b&MF&l( Médz @é&%@r b8 PP 1.84 (hU/e€ 08 g Jkb 2. %f} (s,
(5 g, %Ozéga 'a) H)faief @01—9%1% @Hr'm {da @—slm a0 Hz,

manner t sol Id‘ﬁho uct bt ai ned

after tHME&T I(d)n/=@55 Hg) 1 fhis7-88 681 k) Kb3B (d - FauAz.REF)-
pufd f 'l@% b%o-éi‘tﬁﬁ‘l'\@-dfrﬂmwl 3 hhincOf-ddiBARA! ar i on,

basi c eak)
9- et hyl ﬂwmpreﬂne&amamsdmd%cgwd:@rtbamc@dm%tpgﬁ)&ﬁg.

of they, B'i@ffﬂﬂ)tw%%?d(cg&?ﬁ* Wolifig Y £ SRl tharRP O ExArp 10).

0. 006 ded to a suspensign

of Li AI HZhe( spligproduct. ngne%@ftyr f ltfa@mhgﬁﬂ guwasysed sithout
dﬁﬂﬁeﬁﬁmﬁbﬁﬂ&ﬁs refluxed for 24 20 hours.
Aftervvar

e suspension was left to cool to room

t etperGEIMS ("&)d%@o@& wnplecylanion, bagicpeakpo and THE

1: é an&j gﬁ@ ,L(ﬂn@hyl-ﬁ"_f%mﬂ%%\éﬁgleby evaporation
unaer

A solutton 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 NayS0,. 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




aqueous residue was placed into a separatory funnel
and extracted with ethyl acetate (2x50 m). The
organi ¢ phase was separated and dried on 25 Na2SO4.

The sol vent was renoved by evaporation under _r
HORLUNESANnd the thus obtained residue 1.3 mﬁ§$&§g°§9’007393

Wi thout any ( g) further purification. GO M (nmh):
238 (nol ecular ion), 209 (basic peak). d)
2-chloro-N-(9-ethyl -1. 4-di net hé& 9H- car bazol - 3-yl ) benz
am de WD 2007/ 014687 PCT/ EP2006/007393 -27 The
product obtained as described in the preceding step c)

(1.2 g, _0.005 nol) was reacted by worKki ng. in a
si i | ar Themneduat obiaineshpe desgribedtin dhe piesedipgstere) (1.2 g,

pr 00l odeZmBh WikreBHfedByAiofing .haasanmﬁr (HERhEORADANY 1)

elutlng W t a mxture acetate =
5 2 and Thedhus ebtaingd preduct (2 @hwasrurifi Gf’é’Ycﬂ'asbhl or of or m

N rc]ﬁlxg:?o ,thg;grag]-.x qyt \Itvv!irfg%hrﬁf&@é Bf Hekdle : ethyl acetate = 8 :
caﬁbaﬁﬂnoethyn)qmtalmdjﬁom mlgyreqmlqmrmgd@xm 1:1.
DI\/I’SO ngt v%mgqg?%b%ﬁﬂé% gqe]zlh@&’o Nzg? §thW4 4?du?1%tr{y‘|3-9H-

1 H), carzzol-8¢))benzarigedd,2 @). 00, 0.80 Hz 1 H), 7 42 -
7 70 (M Npﬁgago&‘gﬁi bfsd UZ) §§pn(‘d;1 33l 7. 0803 MR 272 (s.

reparation o

CH3CH23 HR2—79dS,. 3, 6&@ mdﬁaﬁﬂé‘iﬂ@d’i’kﬂ)ﬂ (§5§|3j) 7.22 (td,
9419t "y )=sd; ?f\‘idogéég@t ﬂgﬁgl—@aﬂbe 7070 @n, @I—I@%“le’"&lj )J—‘m Hz, 1

reacted Wth 10 yvvorklng Inasim
rrannerH)t 40.834apl H).1a) . The solid product obt al ned

after filtration (4.4 Q) vvag %Egygthout any further

purification. 20 1H NMR (30T g S ppml 31
(t, J=7.16 Hz, 3 H), Breparatign of Compound,1 7.16 -

[ oI i e ity

8.165 (a) 9-athvi-Gfd-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) 3 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-SH-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.Itwas thus obtained the desired product (2.8 g).




Hz, 2H). b) 9-ethyl-3-nitro-9H carbazol e 25 The product
obtalned as described in the preceding step a) (4 g,
0.0014 nol) was reacted by working in a simlar manner

to Exanple 1b). The thus obtai ned product S
W?W?’%‘d“sﬁy flash chromat ography by el uti néq:\fmg%rﬁ‘é‘@smon%
m xture of hexane : ethyl acetate = 8 30 2. It was

t hus obtained the desired product (2.8 g). WO

2007/ 014687 PCT/ EP2006/ 007393 ,-28 1 H NMR (300 MHz,
DVMSO-d6) S ppm 1.35 (t, J=7.16%% 3 H) 4.54 (q,
.1=7.31 Hz, 2I—I) 7.34 (ddd, J820 40 080Hzl

,759d =8.20, 7.30, 1.30
J 8. 181H DINR (360 Mt'Zl—PMSO@ta)wpmyﬁﬁ (bd-me uz@ws%%(q.

(OIOI {-DQIQﬁH% ?Iz 'ﬁ§4 éa%d*)ﬁa%d‘#é(ﬂtogolﬁz Py, £58Qdd&

9 et hy!-mqmﬁ WL@) Het 1 M)QW&&(%QZ@H@ 8189 Hz.ddidbt7.80 (d,
obt ai npgy HQe‘FW $85 (a&‘ d,}ilmﬁo@rzeséﬂvzng teaq *wt (/27%080 80

0. 0012 rm issolve anhydr ous E (about 10

mp. THa 1 bl%i&(ﬂaJwa@‘*b‘Tll)u‘gH@ at -15C in an inert
at rmsggeygth FNtanldhitr8 o Z6id3MId in THE (5.7

m, O reaction mxture was

kept undehe produet oijained as desgribed in the precgding stgpdy (2.8 g,
DDQ (%gg@h@y@waés@vga Y aﬂ; ofs PRPSEBNQ0FI (Thé

ded e reactlon mxture was
aI | owespltutm\@a% hrqugbhett-e%@rlatam igert afgosatiane.oh sMysolution of

U%e(fjl ﬁ%ﬁlt;mgcm TR (éﬁpgoemz o)) § ddaag bha 'ihé'}éédt'ibﬁ

wth d r omet hane 2 and washed

wit h visixture waso@t yndqrrﬁ,tlrangémkhwﬁa% %féefmaa@%dpm
and :?anﬂl?xé\'@ m@;@ SOENRIYuinte) ¢ 41@9 OWU%IPWas

evapor t1on undef pressure and

obt ai nedfedeandiihe raa@tommmrémag/alqu#ozgach room temperature
ChfO”Bérﬁ%éﬁmé{m@éuﬁhgr‘étﬁﬁngvfér‘haa?mrétUfe of hexane :

eth acet at ure fraction
cdiébi nedTheregictien tiduigawas ddutsﬂdﬂhfhdlchlgromejyane (100 mi) 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) & 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).




(300 MHz, DMSO-d6) S ppm 1.33 (t, J=7.16 Hz, 3
, 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,
30, 1.20 Hz, 1 H), 7.67 (d, J=9.06 Hz, 1 H__ 7.77
WP 200784683 ;' 1 H). 8.10 (d, J=9.06 Hz, 1 H)",CT§‘?P§%°6%‘?7393
(d, J=8.18 Hz, 1 H). d)
9- et hyl - 4- et hyl - 9H car bazol - 3- am ne The product
obt ai ned as described in the pr %cedl ng step c) (0.4 g,
0.0016 nol) was reacted by wor i in a simlar manner
to Exanple 1c). WO 2007/ 014687 PCTI EP2006/ 007393 -29

The thus obtained product (0 géjrlfl ed by

flash cHheothus otained pregduet @55 QbWﬁPPH" dpcflash |t was
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(388 mah%%é@% bf&ﬁtuﬁfﬂntﬁ fO?H@h [tQYa%Ztﬁhg ?S{?lrﬁmﬂm’ he

2 57 (@snreamowct(mm (q, J 7.02 Hz, 2 H), 4.55 (s, 2
, 6.

7_ 00 ﬁ*{;@ﬁ@”‘f Ui&,is1 Spﬁ% @%4(«3'@470%3:138»1&257 (s,
(dd3d 3 HY, 902 (..457,021H22 H), 4.55 g, 2 H), 4389‘(6’ 881z, L H),
=y -

2 chI or 8§KE§% ot Jm 7% hIZ%O \]'ZHi Hég?r gg% J 8-48I l)-%e1n;21 7 85

10,7 St R2R etz AT A Gk Hd ) 815 (e

preced HeP1 (0.3 g, 0.0013 nol) was reacted by
J)Plg%g Si ?n%l atr] manner tgo Exarrplle 1 d) The t hus

HI\/RS
3 (

N~ T e

obt a|

a qgn xt uf gdnﬁ?ﬁgg n?g%%taéjscﬁﬁ&i filthe précedirg stbb #R6.3 g,

thus obt al ne

chl or 0-R019 mairyas reactadhby workinging siplilagmanngete,Bxamale
(0.23 g 1 H NMWR (3oo MHz, DI\/BOd6) 8 ppml 31 (t

J=7.10 3 H), 7 (s, sﬁ 2
H, 7. 23Tt(ejtmls obiaanemproﬂt@b(o ﬁgbwaﬂz:ry ai@ed2vms§ from a

Zi) 72 (mxu]% {\?§al?é éﬂ“‘.w Jceg?tgg-a:rg 2 g r\{J?.Oos thﬁgﬁ%ﬁédsthé 2-

arith 1mnber@dsdwm-raﬁmykgHrﬁ@yb%@lﬁrsé)bgﬂé@n ReA3@ng
in a NRYRAMIR (300 MHz, DMSO-ds) 5 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=CH3CH;, 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




simlar to that described in Exanples 1-16 above.

Exanpl e 19 Preparation of Conparative Conpound A 25
(R1=CH3CH2, R2=0CH, R3=R4=R5=R6=X=Y=H) a)

N-(9-eth I-9H— car bazol - 3-vl) - 2- met hoxybenzam de
WOUOHB4E ot hy| car bazol e (5.6 g; 0.027 nol) VREd/EP2006/007393
reacted with 2- nethoxybenzoyl chloride (4.35 m;

0.029 nol) by working in a manner simlar to t hat

descri bed in Exanple 4. 30 The iogy due thus obt ai ned
(3.5 g) was crystallized from’i*sopropanol

2007/ 014687 PCT/ EP2006/ 007393 -30 to give the desired
product (2.5 . '"H NI\/Ré:%OO VHz, DMSO d6) 8 ppm 1. 32
(t, J tegzvqthazdesyedopro@u 6264).-3 H), 4.43 (q, J = 7.1
(Han g *F'lwi}agiébdmz éMSd a‘i}) s@pﬁ% ’r@z (tlJ'aD7 ﬂ-(lzl% H), 8.98%s, 3
755 -Hi A3 (any 71922 10, 7010 1 5 T 10 oy 1 1, 188+7.24

J =7 @nrygﬁkg « 7485¢n,(£iH), ¥ .48 1785HEn, 111755 19.643m, 2 H),

b
N (- 1D 7079 6 BHAB18.G14 = 7.6:blar bRVCBEBAH s ToHa, 1 H),

sol uti i pigyg boron tribronmide (1 Min
Rt sqﬁ"aﬁe mo 2 ml Ol 001 m)I |n

d!chloronet

obt ai n df@% s@ﬁﬁﬁh'é&ﬁﬁalhlﬂgﬂ) r&hﬁ!%ﬂﬁn%&lor@n@ﬁane

e
nol). The m xture talned was stirred

hour s. 0:211al; PKYtmMeb, lmdwhl@r@nmgnemml)ewaéadded theaproduct
Sefl a&btgﬂleﬁﬁ%‘.géscﬁﬁé’d |r\"§t§P%? alfi’b\"ré1 d'gQ 004, mBl)."he mixture

The organi c was sepa and dried over
Na2sozt U!FI@thimd/Wﬁﬁ Sﬂﬁgdl’f@'n’lﬁ/'é‘éﬂrﬁy evapor ati on under

15 reducge R Zgrgxtﬁfléjwtag?rah@f%'l'r%‘?ntbfa@eﬂ?hﬁﬁd‘ﬁﬁnépaﬁd

g) was crys rom et

N (9- Evashedwith 504201 5@ m)). )The_aiganie phase wasisgeaated gut

9) Was?lﬁxg d 89&%5%@64 THe@WEDﬁ?’QQs M‘#ﬁovﬂ@@e@@poﬁ@&) under

Hz 2 qqpucgz presspre ard the fgpidug. tbus obtamgagi (prﬂ gpwag crystalhzed

7. 21 (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), & ppm 1.37 (t, J = 7.1 Hz, 3 H),
20 4.45(q,J=7.1Hz,2H), 555 (br,s, 1H),6.94-7.02 (m, 2H),7.21 (t,J

=7.0Hz, 1 H),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=CH3CHj,, R2=SCH3, 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



=7.0Hz, 1 H, 7.41- 7.77 (m 5 H, 8.04 - 8.15 (m
2 H, 842 - 8.48 (m 1 H), 10.33 (br, s, 1 H).
Exarrpl e 20 Preparation of Conparative Conpound B 25
=CH3CH?2, R2=SCH3, R3=R4=R5=R6=X=Y=H) Conp
%4533 was prepared in a manner sinilar tl%'r&ﬁéqos/oms%
described with respect to Conpounds 6-9, starting with
9- et hyl - 3- am nocar bazol e and 2-net hyl ner capt obenzoi c
acid. LM (MH)' = 361.2. 30 I;xan‘ple 21 WO
2007/ 014687 PCT/ EP2006/ 007393 ¥-'31 Test of in vitro
activity This test allows evaluation of the inhibitory
capability on the production of the PGE2
prostagl andi ns and the skasbetiyilgacdilyiive to the
pr oduct "Fﬂ’b Otfesf hﬁkﬁ@: RaRiafieh 28f andi Wubnt%ryﬂ&pﬁsih{y on the

i ne A549, human | ronary adenocar ci nonma,

whi ch Rredystion QfdhaﬁqEzsrérﬁﬁaelemélﬂsoar& heseletisity vﬁ'?tﬁ’e to the

pr o- i nirb@itRINUMthe PGS, PRistadididingiSt ance | 'L-1p, and,
in response to this stinulation, is particularl

acth ve i¥he pell freAR4S: dwmanpriglonase aggngqﬁgcmomay was used,
pr ost apqENlSis pg%%laﬁ‘ﬂ} sE@iRe tdheirtiafion Jﬂkl@%’éﬁﬁﬂé?hﬂmatory

2000). 10 The cells were stinmulated with g(t
ng/ ni )oyakinesi fen ingkssasily e, 3ndatie Jespense met’e' sttimulation, is

conpo xétﬂ’érlylgcﬁw i$ the p‘l‘Bdtﬁfthoﬁﬁd fifél%aQé”df% prostanoids:
medi um becco’ fied Medi um

suppl Ez éﬂd Rﬁﬁzh (Eb@ﬁeﬁé aPPk‘éQﬁsP"é’ er’um%d
L-@ ut anpecéls Wéré 's'ﬁﬂhﬁaté@ vﬂfh n_mr#J wtny/mu)aén&zrﬁaameousuy

at a CO2 concentration of 5% ter the incubation,

the artRated sithribestesh RompaRan farothbetsaiRdan ARPERGEls Culture

(pr Odurﬁg%éHgngEw bgm%rggo rgfas"?l@déhem cgl S, ﬂnﬁr p*pemen ©

M, usMth5 @e@rﬁ?ﬁrﬁﬁwméf@ohﬁwﬁwqj@e@%p@l) [Sh incubator
' ndom’étWUhrﬁ%t%Oyﬁbﬁéérﬁf&lon%f'5%‘ st er oi dal

an1t5| ! anf?eTIﬁé%Xub%@ugg, Ehga;mlongtl gfl lgéElg rgan%qPGFzm produced and
released into the supernatant were assayed using an EIA kit (produced

and sold by Cayman Chemicals, Ann Arbor, M|, 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=CH3;CH,;, R2=SCHj3 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 PGF,, at a concentration of 10 ym, are shown in Table 2.

TABLE 2
Compound % inhibition at 10 yM
PGE, PGFz,
1 59 27
2 90 66




20 neasure both PGE2 and PGF2a, and al so the conpounds
of formula (1) in which RI1=CH3CH2, R2=0CH,
R3=R4=R5=R6=X=Y=H (conparative conmpound A) and
RL=CH3CH2, R2=SCH3, R3=R4=R5=R6=X=Y=H (co ratiy
YNIBUNASB) . The results, given as percc(ant 283?%&?2&6/0073%
i nhibition of the production of 25 PGE2 and of PGF2a

at a concentration of 10 pm are shown in Table 2.

TABLE 2 Conpound % i nhi bition %éTlo M PGE2 PGF2a 1

59 27 66 2 90 WD 2007/ 014687 "PCT/ EP2006/ 007393 -32 3
86 7 4670 59360 6 76 26 7 90 48 8 77 16 A 88

84 a ma Thndomethacin 100 I00 na = not actlve at
the dxperinmenBal conceptration8ar illustrative

purpgses, Tablge 3 showp the pl @0 val ues| of certgn

conpgunds—of—the—TTiverntTom,—wher e ptrcs0 s the
negatli ve | ogabithm of |the | C5@3value, which, in6@urn

is the concengr ation of conpourg that 5 i nhibitsy§0%

of the—protductionof—PEE2—or—of—PGF2aTeratTve tO
celld that h#@ve been $tinul at & but not| treated4®i th
t he dane corrp%und. TABLE 3 Conﬁound | C50 16
A 88 o 84
B na na
indomethacin 100 100

na = not active at the experimental concentration
For illustrative purposes, Table 3 shows the piCsy values of certain
compounds of the invention, where plCsy is the negative logarithm of
the ICg value, which, in turn, is the concentration of compound that
5 inhibits 50% of the production of PGE; or of PGF2, relative to cells that
have been stimulated but not treated with the same compound.

TABLE 3
Compound PICso
PGE; PGF2,

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



PGE2 PGF2a 2 6.1 5 35.9<4 46.24 66.4<4 7
5.7 <4 85 4 < 4 indonethacin 8.3 8.6 Exanple 22
Test of in vivo act|V|ty 10 This test allows

eval uation of the activity of the conpounds

R8I n a noci ceptive test of infl arrmat% W¥o0si07ass
origin. The test conpounds were evaluated in an
experimental nodel that WO 2007/014687

PCT/ EP2006/ 007393 -33 causes stretching induced with
acetic acid in mce (Stock J.L. et W, i. din. Inv.
2001, 107: 325-331). Femal esgD-1 mice weighing 25-30 g
were used for the test. The animals were treated
orally with the conpound (30 ng/kg) 5 suspended in

”Et hghG dﬁés sk’rleﬁﬁﬁg ME%O en\%cﬁtﬂ:n%cmh nicd (?6 JERai.,

eate e e al one One hour

af t eﬁllﬂrle&ta%mw?aa% aﬂ)aﬁelna\e&%mmlmve'ehma ﬁ5t?P 9
acet iweraGddd f0|(tﬂe¥eétV/V | n physi ol ogi cal saline,

pl/g of body wei g [ven t he

i nduce TN %’F eﬁ?ﬂr?’ }Yd”'m};‘%ﬁ%’&wtl"agagaﬂgz@s of
t lge saébdna@@mrméthylealume (MTC).CRpLdow ol b Bl #ere treated
I medi teI af t g@jl' | stration of acetic acid

and PEY Wi the ¥g I'céﬁ/\?ﬂﬁe ‘nutes the nunber of
st r et cDes hoasafter reatrreht, antintedperitonpaldgjection of lheetic acid

bar A A Ron§YGbYBLIBE 16! G PG Gl BREPRSC
i nvethe animgla dninduce infigmmiatany paio and ta ehegks theeffects of the
Slgr ElreHnidt bR tHe c%QpWe'THE EO' | owi ng the

mnistration o cetic aC| onpared with the
ani mal nmediately@figr tl'ﬁ administration of acetic acid and for the

following 20 minutes the number of stretches was measured, which
represents the parameter for evaluation of the nociceptive response.
The animalis treated with the compounds of the invention showed a
156  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

SUBSTITUTE SHEET (RULE 26)



MIC al one. The results obtained with Conpound 4 are
shown in Fig. 1. Exanple 23 20 Test on human primary
endot hel i al cells (HUVEC) This test allows eval uation

of the capability of the conpounds of the
oY ?‘W?{P{S‘?Eﬁ L}’ %2&9/007393

t he production of P 2. The absen
inhibitory activity on this prostanoid can ensure
mai nt enance of the vasoprotective action of the PG Z
prostanoi ds and 25 provide useful pharmacol ogi cal
information regardi ng the absence of adverse side
effects on the endot helium_gkhe action of the test
compounds is evaluated in HUVEC cells under basal
conditions and conditions of stinulation (J. |nmunol.
1989’coﬂm%nﬁy}nat$%ﬁﬂ% 3993-9). 30 The results are
gi ven as a percent of inhibition relative to the
SUBSTI ingpmetacins (JmLaE referengs coowPHA 4687
PCT/ EPZR0@5HPdH3 of th%4nvéhﬂ8ﬁ BianoB SHOWTEY digrifidaht/i t Y.

I ndonet hacin i s used r§ ref erence conpound. The
corrpd‘t‘ﬁ%l@'b? seeretiomefdrieleon did not show any

sisgni f ira@dsults afishoivhanTable gecretion of PA 2. 5 The
results are shown in Tab TABLE 4 Conpound Lo M
| nhi bi tion % Conpari son ﬁ\é&ﬁ d 1C50 2 -5 31
indomethacin -8 O 4 5 21 i ndonethacin -8.0 6 -5 15

i ndopethaetn Ya 5—30—+tngoerethact—8-6

SUBSTCEﬁhH@nBI—lIEECFgM RUAITDIAG) (%30 200mpa@iso6Eompound | ICs0

PCT/ EP2096/ OC73%3 35 Egg DG 1 indomethacin -8.0
4 -5 21 indomethacin -8.0
6 -5 15 : indomethacin -8.0
7 -5 30 indomethacin -8.0
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21 69 2006 CLAIMS 49 1. A 3-am nocarbazol e conpound,
characterized in that it is selec d fromthe group
conprising the conmpounds of Table 1 below. TABLE 1 R5

Ra./ *NI HR3\ NR2 OR7 (I) Conpound RL 4
R0 BT No, 1 OB H bR 2 O OB Begsnglios

HHH
HHHH 3PhC2 O HHHHHH 4 CHBCH2 CF3 H H H H
HH 5 CH3CH2 CH8 HHH CH8 HH 6 CH3CH2 F H H H CF3
HH 7 CH3CH2 CF8 HF HHH H 8 CH3CH2 Br H H H OCH3
HH 9 CH3CH2 O HH C OCH3 HH 10 PhCH2 NH2. H H H H
HH 11 CH3CH2 N(CH3)2 H H.ggH H H 12 CH3(CHHZP edGHh
HHHHH 13 CHBOCH2CH2 O HH H H H H SUB?'I:ITLéTE
SHEET (RULE 26) WO 2007/ 014687 PCT/ EP2006/ 007393 206
14

HOOC(CH2)3 A H H H H dijimd5 CH3CH2 HH@HCHS
1
1. A 3-aminocarbazole compound, characterized in that it is selected

from the group comprising the compounds of Table 1 below:

TABLE 1
RS
R4:<I: X
AA)
N
N @
L1 t’
R1
Y ®
Compound

‘ : R1 R2 R3|R4|R5| R6 X Y

No.
1 CHs Cl H|H|H H H H
2 CH(CHs)2 Cl H|{H]|H H H H
3 PhCH, Cl HiH]|H H H H
4 CH3CH; CF3 Hi{H]|H H H H
5 CHsCH: CH3 H|H]|H|CHy | H H
6 CH;CH, F H|{H|H|CF; | H H
7 CH,CH, CF; H{F|H H H H
8 CH3CH, Br H|{H|]H]|OCH;| H H
9 CH3;CH; Cl H|H]|CI]|OCH;| H H
10 PhCH, NHz H|H|H H H H
11 CH;CH, N(CHs)2 | H| H| H H H H
12 CH3(CH2)4 Cl H|H]|H H H H
13 CH,OCH.CH, Cl HIH]|H H H H

SUBSTITUTE SHEET (RULE 26)



16 CHCH2 d HHHHCH3 H 17 CHBCH2 d HHHH H CH3

18 CH3CH2 d HH HH 1CH3 OCH3
acceptabl e salt thereof,
characterized in that

conposi t

corrpou{bgjls o@I7

i on,

Tabl e |

It conprises a
therapeutically effective dose of a 3-am nodarbazol e

pharmaceutically acceptable salt thereof,
| east one pharmaceutically acceptable Inert
preparing a 3-am nocarbazol e

wth at
vehi cl e.

of Table 1 of daiml

3. A nethod for

above,

conprises the follow ng steps:3645 a)

am ne of fornula (1) x

H2N Y RL (1)

or a

and a pharnaceutically
2. A pharnaceuti cal

ected fromthe group conprising theymEp2006/007393
of 5 aim1l above,

t oget her

characterized in that

it

reacting of an
in which R1L, X

and Y ha dicat-ed—i-p—sai-d—Fabhe—+
0 (111 ey S, pheb8ieky, ConhsFobTERsT 4, n 1R
sald Tbled dnd P o dt elf ol e o
golrripglezlrngr 16 afghggjgﬁzko\?l agghtog(ﬁ)r% fa :mn'T'W:Irgﬁ'E Rl S
;:g{gglna ?} ;ngr_isi%to gl ve a 3- a&r'l nccar bﬁlzo'l_le GO oHnd a_fia

18 CH3CH, Cl H{H|H H | CH; | OCH,

and a pharmaceutically acceptable salt thereof,

2. A pharmaceutical composition, characterized in that it comprises a
therapeutically effective dose of a 3-aminocarbazole compound
selacted from the group comprising the compounds of Table 1 of

5 Claim 1 above, or a pharmaceutically acceptable salt thereof,
together with at least one pharmaceutically acceptable ln_e(t yehicte.
* 3. A method for preparing a 3-aminocarbazole of Table 1 of Claim 1
above, characterized in that it comprises the following steps:
15 a) reaéting of an amine of formula (i)

(0
in which R1, X and Y have the meanings indicated in said Table 1,
with a compound of formula (llf)

20

RS ,
R4 RE
R3

0 (i



RA RRHX RI"Rol " " YRL (lI) 10 in which R1,
R2, R3, R4, R5, R6, X and Y have the neanings
indicated in said Table 1, and b) optional fornation

of "a pharmaceutically acceptable salt of the conpound
of formula (1) thus obtained. SUBSTI TUTE SHEET ( RULE

26)
WO 2007/014687 PCT/EP2006/007393
-37-
in which R2, R3, R4, R5 and R6 have the meanings indicated in said
Table 1, and .
Z is selected from the group comprising Cl, Br, OH, OR and OC(O)R,
5 ' inwhich R is a linear or branched alkyl containing from 1 to 6 carbon
atoms,

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

R5
R4 R&
X
N
R3 , ~
R2 O 2 ,\{
Y R1 (')
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 (I) thus obtained.

SUBSTITUTE SHEET (RULE 26)



