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OF | NVENTI ON The present invention relates to novel conpounds of
general fornmula (1), theiNOVEERHETERDEYGLICtGOMPOUNDST or ns, novel
internediates involved in their synthesis, their pharmaceutically
acceptabl e salts and pharnaceutical conpositions containing them 5
The pres relates to a process of preparing
conpoundslnginggﬁgpg N‘i?llo?)cryul a (1), their regioisoners, their
tautonerlcfor t heir I

phar maceut i cal %%Wﬁ?)eé’it ‘%Hgocon éaé% lﬁ‘lg?iu’ nﬁgﬁ%a& |};10t§réliﬂr?e ) &peis
i nvol ved jeBiotsaftefs, $¥RbMESE Fornkd] novel( 1@1‘&2&16&1&4& Bﬂlol\n:dﬁﬁ th&dr sPnthesld) their
BACKGROUND AND PRI OR ART Cannabi n0| ds are present in |Indian henp
Cannabi s Barmssutieriyhasreptklensafis|and Rgrmagsitical GoMPRatiPnSERRERRE) g them.
properd i ep ef esé}ﬁt%ﬁven%ﬂr@m RALAS t8S mtcbgr@p Eﬁ%ﬁ%ﬂg&m of eeMET
a recent p ehonmenon. |1 amson E. Evans . Drugs 2000 Dec;
60(6): 1308mil4) (H?estéezr cregumsqm¢rs, ath@la @u@metlhe formst theic apbarmaoeutically
provi ded ve informtio G d
Phei 1 agdtirateots TR, piiparf el @ adurs bR b ol ARRLRL R EF
recept or ihv@asdm theit Bydthsvey. |1 pophi I i Ci ty.( J. Merl. 20 Chem 2003;
46: 642-645) Further cloning and isolation of two different subtypes
of cannabinoid receptors - CBl (central subtype) and CD2 (peripheral
subtype) and the first endogenous |igand Njarachidonyl ethanol am ne
am de( AEA) ; anadam' de (Ivat suda xA-@H,),, at ture 2990; 346:561-4;
Devane WA et. al. J. é;h em/ 199 »2065MN8;__Munro, S. et. al.,
Nat ure 1993, 365, 61 5) halF& : esearch Re this 25 field.
There has al so been an i ncreags4 erestNanong: the different

phar maceuti cal conpanies infdeve i gy dr ugs for the treatnment of

di seases connected with disonders/ of the cannabi noid systens

(G eepperg D. A, Drugs News & PerspectArves 19P9; 12: 458; Kul karni
S. K & Ninan, Indian Journal of Pharmacol ogy 2001; 33: 170-184;
Pionelli D et. at, Trends Pharmacol Sci. 2000 Jun; 21(6): 218-24).

Several conpounds 1
BACKGROUND AND PRIOR ART

‘Cannabinoids are present in Indian hemp Cannabis sativa and have been well

15 known for their medicinal ;ifoperties for ages. Cannabinoids as a therapeutic agents is
however a recent phenomenon. (Williamson E. M. & Evans E. J. Drugs 2000 Dec;
60(6): 1303-14) Research in this area over the last decade have provided very
important information on the cannabinoid receptors and their agonists and antagonists.
Development of central Cannabinoid receptor ligands with lower lipophilicity.( J. Med.

20 Chem. 2003; 46:642-645) Further cloning and isolation of two different subtypes of
cannabinoid receptors - CB; (central subtype) and CB; (peripheral subtype) and the
first endogenous ligénd N-arachidonyl ethanolamine amide(AEA); anadamide
(Matsuda LA et. al., Nature 1990; 346:561-4; Devane WA et. al. J. Med Chem. 1992,
35:2065-9; Munro, S. et. al., Nature 1993, 365, 61-5) have stimulated research in this

25 field. There has also been an increased interest among: the different pharmaceutical
companies in developing drugs for the treatment of diseases connected with disorders
of the cannabinoid systems (Greenberg D. A., Drugs News & Perspectives 1999; 12:
458; Kulkarni S. K. & Ninan, Indian Journal of Pharmacology 2001; 33: 170-184;
Piomelli D et. al.,, Trends Pharmacol Sci. 2000 Jun, 21(6): 218-24). Several compounds



WD 2006/ DZEBEEGOIEGP 1N2005/ 000237  whi ch are either CBSP&FEN20EHEH0237
ant agoni sts have been reported and are under various stages of
devel opnent for e.g. SR 141716 A(Sanofi), CP-272871(Pfizer),
LY-320135 (Eli Lily), AM630 (Al exis), SR 144528( Sanofi) etc. Novel
\Corrpoundsw)f{ﬂih(:%e %Eﬁer EB| &9+ ¥8, Qﬁaéoﬁfméjﬁé)\fe & &) r%g%ﬁsaﬁ'é unddi®arious

preparation an elr use I n nedicine have 5 een reported in US
5925768, bJSg@smmbM,opmSnemmzsR-US’M@’{(S@@ﬁ)E@P 278568@&%@@%4@@@%51,

US 6509367.,1 U 9 P123 2 ER 28

2761266, PRl 23ba R 0ES (odeiTs AR EESE8e A A Ny sy ROV Whith' =
03026648, si€2t18 TAB64nd/orVCB O IRARchlsfs, thR HrepfAdeh andheit §56 B2meli€ine have
0132663, V\D 0132629 which _are incorporated as_references %6596% rEP

entirety. alsp boghipreried ghdDHiS8PYGBcHS E944T4t ithh 08E8Hev ErS

5-di hydr opbdd3BgneR &@]298@@80&5%936?133@%5' 5@&@6? Eprzs@@@@aﬁp rmdsz FR
receptors has been described in Bioorg. Med. 2005,

0
3309 332028 BP3BHER| 2960266, rlﬂtgz&mqwspgil’&éé@?esz%daﬁ 6)/59166% WNEQ@MZ@)%

Ther apeut PRZo03b050 SEEPEY (PR, yo (YRR MOB oz PP PR

tricycli cwyoazs2e vbhx@t@ﬂx@ﬁnwpor%h asrefidendes GeihEReGtifkaNe been
Med Chem, 2003, 11, 251-263. Structure

di scl osed _i n_Bi oor

el uci #at i éﬁntbwwgnohogﬁ@l eBhetionphreyebt.at-Jihydipr Hibeazads) indazole- based
cannabi no r R

Chem 200 224} P 3RbRAANN AR n IR GRABRER ADGR WM BRem 2000 13,
cannabi noB30EBI20cannabi noi d receptor 20 antagoni sts has been

di sclosed in Phar Bui J.. 2002, 50, 1109: 3 i C iC .

benzopyr azol ecg%‘? ggcyg{ ic pyrazdle gﬁ'l@?ﬁ‘éfg é@%@@%fs % pitpgprist has
have bee nbé&lnscﬁk&é&g 1hr3] YELIRRIBRS & ‘E}pé}ﬂné;ﬁaﬁTﬁ&aﬁM@f PXU03L 80s(1%r 330
as reference. Though research in the area of cannabi noi ds’ have been

goi nglon 39 Syothesis hadh activigoe{decychie pprazele ligands foe @Bl hesseptors have
avai |l abl e u bi eptors and fewer with
B 0B Bk o RO 0,208

m nor Si d%e nef ictal fects of

cannabi noi ds, Birusotd audi@atmngﬂhyvaeﬁgrceﬁbtmedwﬁpﬁyr@wm@mcannmdm
nodul ate the cannabinoid receptors, haV| ng better or conpara

absor pt i offceptet %&qnestéxﬁquuiewlbaw aghifgsen. (drerme 39¢3, 4@&@%?@%/
SUMVARY OF | Whg\g :ﬁgil%r ﬁg&éﬁ%ﬁ(m}é gﬂ%@g}clﬁﬁﬁgﬂﬁﬁ& bbqec%nﬁ% 1d recegfor

conpounds usef as no receptors.
conpotmdsamtagonies hasdeteh disclosedyim@read PhappimBillB2.(02) 50,0d08v¥112.

Tricyclic benzopyrazole derivatives as cyclooxygenase-2 (COX-2) inhibitors

have been disclosed in WO 9609304, which is also incorporated herein as reference.
Though research in the area of cannabinoids have been going on for more than a
decade there are only few medicines available which modulate the cannabinoid
25 receptors and fewer with minor side effects. Looking at the beneficial effects of
cannabinoids, it would be highly desired to develop compounds, which modulate the
cannabinoid receptors, having better or comparable ébsorﬁtion, metabolic stability, and
exhibiting lesser toxicity.
SUMMARY OF INVENTION
30 The present invention describes novel compounds useful as modulators of
_cannabinoid receptors. The novel compounds are defined by the general formula (I)

below:
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N The conpouiv@goosfo23tke present invention mmc the acti ongcofinidds000237
cannabi noids nmaking themuseful for preventing or reversing the
synptons that can be treated with cannabis, sone of its derivatives,
and synthetic cannabinoids in a human or other 5 mammalian subject.
Preferably, the conpounds of the present invention are selective

ant agoni sts of the cannabis Cl11-receptor. D EMBCODI MENTS OF
THE | NVENTI ON The object of the p5é§§ﬁ’ﬁ%nv-' Qi thus is to provide
novel compounds of general fofGmka (1) ei r tawoneric forns,

t heir regioi soners, novel interne-iates/ 18¢invol ved in their
synthesis, their pharmaceuti call ceptapl e salts and pharnmaceuti cal
conpositions containing themor t m xfures and their use in
medicine. /RR (CH\\ R3 WAl In an enmbod¥nent ‘bf the present

invention is providedndoRA@C&SEe bRsedtNBvenRb S RALRHO Qct?«;{ sSUPYR! cannabinoids
I 1) h Rel re E

conpounds of general formula (1), their regiolsoners,
t aut omeric f thegvesefiil Horeprevelitiag e revewsilgvibe symptohsi thatsosntieasésed with

h tically. tabl R h tical ce it
phar moeut| cablotis ASGRRIAN SRkl S BAREMRCSHLL SR, COMOR LLOnS
conposi t lsonwmmbmmsdtgect.%@mﬂﬁsth@fcm? dglor bR é?g&eﬂt ﬁdx)enﬁiﬁ&g%}é selective

tautoneric forms, their regioisoners, eir pharmaceutica
accept abl e S&IEENISHAL theeiennshis@Br-sesepiar g phar maceutical |y 20

accept abl e gaggy RRE l i and ot her nedi a
normal |y enpl oyit?ag I ?@Mﬁ@%@?ﬁﬁ# zﬂwgﬁﬁ’ﬁer enbodi nent is
provi ded a met hod'hef obijéct asiimbdtpredentlibRAGRS thhiiC o R Aotdi e B RNs of
whose synpt ons cag{ybe reversed with cannabis or their derivatives

bot h nat ur al8°BHal &rmuke{h).cthesytapigmenic SPOans, rthein regieisemenst pewd!| intermediates

effectivig &;iRRIvddOh thei of formula . (l) or .

t hei r phar maceuti cal ﬁ??g%xgg% ét%lfegrf P %ag%%%gp?@g %gcqpéabg%%am%{maceutmal
compositions containing them or their mixtures and their use in medicine.

X_—'(CHZ)m
(CH2)y

Ar G
In an embodiment of the present invention is provided a process for the’
preparation of novel c’ompounds‘ of general formula (I), their regioisomers, their’
15-  tautomeric forms, novel intermediates involved in their synthesis, pharmaceutically
acceptable salts and pharmaceutical compositions containing them.
In another embodiment is provided pharmaceutical compositions containing
compounds of general formula (I), their tautomeric forms, their regioisomers, their

-l

pharmaceutically acceptable salts and their mixtures having pharmaceutically
20 acceptable carriers, solvents, diluents, excipients and other media normally employed
in their manufacture.

In a further embodiment is provided a method of treatment of diseases which
can be treated or whose symptoms can be reversed with cannabis or their derivatives
both natural and synthetic, by administering a therapeutically effective & non-toxic

25 amount of the compound of formula (I) or their pharmaceutically acceptable

compositions to the mammals.
3



3 WO 2006/ 9 PCT/ 1N2005/ 000237 DETAI LED DESCRI PTI d
conpoun OCQY%OSG?’%‘EOGgr esent invention are defined by the éﬁe&{gﬁgi,ﬁ@\{?b

formula (1) below X-(CH2)mR2 (CH2)n\ R3 /NN Ar 5 wherein "Ar'
represents single or fused groups selected fromaryl, aral kyl,
heterocyclyl, heteroaryl, heterocyclyl (Cl-C, 2)al kyl &

het er oar DETAILERDEACRHEON each of them independently may
optionally beysubstituted: °“A represents optionally_.substituted

het er oar omat i gﬁ% ro ﬁf)ls ,Comggulng > soef I tzlgt%rﬁsen&dweg(t)l%n-aéf—iéile,ﬁnﬁc?soéi ghgcfengffé,
or NR, venk (B belepr esents H optionally substituted groups
selected fromlinear or branched al kyl and cycl oal kyl groups and, m &
n represents integers such that | <m:n<_3}' or R‘2A' represents
substituted aromatic group, "X XmaigHae se dfrom0O, S, SO S,
or NR, where R represent s(cmj,),/Opti opatly substituted groups sel ected
fromlinear 15 or branched al cl oal kyl groups and m & n
represents integers such that ~3; or "A represents
optionally substituted hetera ic grjoups, "X may be selected from
-CH2-, 0, S, SO 502, or NR, Wwhere Rarreprdsents H, optionally
substituted groups selected fromlinear or branched al kyl and

cycl oal kyl: grayps_and & n, 20. represents integers such that |

Y e 0: Wp A AR LGRSl SRl e G it e Y Bogrosuel
"X may E&el’%@ﬂyﬁchﬁ%ofc?&mcl'- alkylO& %ete?(gr((ﬁ@zz?all@ﬂ HBup, YRG! 6f Biem
represents H, optionally substituted groups selected fromlinear or
br anchedinderepientlyomey eptisaially be gebstipgedind m & n represents integers
such that 1 n<3; . - S, or.the qgroup, .
represent ed S;mlxﬁ%f“\%%rz‘%"g“ arll[e'?g?&ebggﬁfqéds ﬁ,%ter%dﬁ%%]?ti‘ct §f°é'§ S’olrQBQ is selected

unsulist i fromeeCky-0 NS, sH0,e80gdorf NRM whicy! R’ apadsits ,H,abptlonalhe tseb @ikl
SC2R', where R

or heterocycli.c ups .or the group represented by
r epr esen®URE 36-1@1?‘5 %ﬁ’é‘? diggpr or beanshed alkyb dndr cxglesliivt tarenseendg i udisn
sel ect edrehF i &nkdflers ALRMY T <nfinds; or l

‘A’ represents substituted aromatic group, “X’ may be selected from O, S, SO,

SO,, or NR’, where R’ represents H, optionally substituted groups selected from linear
15 or branched alkyl, and cycloalkyl groups and m & n represents integers such that
2<m+n<3; or
‘A’ represents optionally substituted heterocyclic groups, “X’ may be selected
from —CH,-, O, S, SO, SO,, or NR’, where R’ represents H, optionally substituted
groups selected from linear or branched alkyl and cycloalkyl groups and m & n
20 represents integers such that 1 <m+n<3; or
‘A’ represents optionally substituted alicyclic groups, “X” may be selected from
—CHa-, O, S, SO, SO,, or NR’, where R’ represents H, optionally substituted groups
selected from linear or branched alkyl and cycloalkyl groups and m & n represents
integers such that 1 <m+n<3; or
25 R; represents O, S, or the group represented by N-Q, where Q represents H,
substituted or unsubstituted groups selected from alkyl, aralkyl, aryl, heteroary! or
heterocyclic groups or the group represented by SO,R’’, where R”’ represents H, -OH,
halogen or substituted or unsubstituted groups selected from alkyl, aralkyl, aryl,

heteroaryl or heterocyclic or alicyclic groups;



het eroaryl or heterocyclic or alicyclic groups; 4 WD 2 : Q

PCT/ lNZO%Q%%ﬂ%E}& R2 is either Hor (Cl-C6) alkyl; mq@&@ﬁ@{gﬁ7 or
-NRb& where Ra is (G C6)alkyl or R forms a bridge, containing 1-2

atons, with one of the atoms of the heterocyclic radical formed by

-NRbRc; Rb and R represents optionally substituted groups selected:
fromalkyl, aralkyl 5 or alkenyl or Ro &® together with the

ni t rogen at om RpiswithetrH ton€@:-Ge)ealtydnBeds, ~TONRRRORS at uNRLRdwinre R, is (Cy-

unsat ur at eferqcyclic or.hetetoaro i.c radical which may be

opt onal | G EEhET REVPBES artriohey HE P AGele FHESSURL e INES Homs AT thiy
be sel ect glerbeRMcYHED R med B NRH®, thio, nitro, amno, cyano,
fornyl, optionally substitutéed groups selected fromlinear or

branched 10 aRkghd Rhagnseserip optipadlhabubatitapéd sebRrosejectdrafroml dioplyaralkyl
hal pall | : . | |
oyl i o Eken o 8 R; Blpeit by B EHSAIO Mict By are ¥ Yo

and its denirstad ovessasuated Astersydicsordrteramotatic radddabomidhanianes optionally

hydr oxyal kyl ., ami ngal kyl , . al koxyal kyl, al kyl thio, thioal kyl,
al koxycar WP%H}aﬁg,mayﬁ’r‘ﬁfH%Péar bonyl ami no, al kyl ani nocar bonyl ani no,

al koxyani no, hykl eebrditudnis v k3 850U 3eleREE HRAR) FroxfINExS URKS, ithid RS,
on "A" may be selected from hal ogen, hydroxyl, “thio, nitro, am no,
cyano, opitmigpafyaposipsmy], taptiesrllyr sabsttusesl goups sélected fomekineapror hranbékd

al kyl,, al y iogal o] |, .hal qal kox acyl ., am noal kyl

gr oups: Tﬁ%ﬁs li}%ltg?{k?geﬁ%f islal?)%%lm%k k%y ‘%@’ag‘é)ﬁécf’éﬁa@%ﬁ%%y@r}‘w , g‘%&’i‘%’,
t hi o, ni talkoxyamikeaoxy, sl acylbry,adylandiho 0 pionosudbtitited WisdibibdtiRebdoiBBS
sel ected from am dino, linear or 20 branched al kyl, hal oal kyl, -

per hal oal %§Roxy ‘ka@,a@améaﬂ%as@yyespépﬁlm FaleRlEIy andy| aeidps,  carbesigmino,
al koxy, i j i am o licC
aci d andq{ﬂst%ﬁg%y %’Cgl'? ?{3’3‘3@%”?&5?23‘%& gdru%ﬂgﬁ% gﬁ#ag%%l,, 'Q(I:l{(,})r Sar{y@%?r%(rxnlg?’
hydr oxyal doyhocagminytemhiky) , alkplaknimocatbopllandh&y | dlkéxyamidv, odlydydxyl amino
al kyl ssul f onyl am ng, , al lﬁ%/l syl fonyl oxy, ., al koxycar bonyl ani no, hydr oxyl
ani n_ol, SLﬁr?%‘?‘?yP_regéraP]\Ya & ?t‘tgﬁ‘{tﬁcﬂ‘l‘ylA d%ﬂ’\b&tﬁ ted mslmlqgﬁﬁ; diexyd,
and 11S dffol Kido) ¥Blio, BfbCEARNMIIY AibsBIth] LIUAILcRecR frh: linBBYor Banche
selected from hydroxy, halo, amno or optionally substitut ed groups

sel ect ed dkybralkaiyethioadkyl, knlealkricbalaalkgty, anynwsinbstiyt groeps; or
O a1 B AR T L e g, v,
deri vat i wgancs UbhmyRsore spgsrmallanshbatituetals gradfps TheecfdD soin WBdiSo ONnea or
g; | Atht i gaﬁ%ﬁgéﬁ)ggcgi ﬁ)ﬁoﬁ%ﬂ %ngla.{o%lk%llj,bgﬁclo;;fthea?oa?lyok?f,n %‘eglgioa}kgiy,gglggxgzsl,‘
alkynyl, alkoxy, alkenoxy, monosubstituted or disubstituted amino, carboxylic acid and
its derivatives such as esters and amides, carbonylamino, hydroxyalkyl, aminoalkyl,
alkoxyalkyl, alkylthio, thioalkyi, alkylsulfonylaming, alkylsulfonyloxy,
alkoxycarbonylamino, hydroxyl amino, sulfenyl derivatives, sulfonyl derivatives,l
25  sulfonic acid and its derivatives; preferably the sugstituents on ‘Ar’ may be selected
from hydroxy, halo, amino or optionally substituted groups selected from linear or
branched alkyl, monosubstituted or disubstituted amino, alkoxy, acyl, alkylthio,
arylthio, alkylsulfonylamino, alkylsulfonyloxy, carboxylic acid and its derivatives such
as esters and amides; '
30 The substituents on ‘A’, or ‘Ar’ may further be optionally substituted by any of
the groups as mentioned above. _
In a preferred embodiment the groups, radicals described above may be selected

from:



In a preferred enbodi nent the groups, radicals described above nay be
sel ected fWwomosh2slew 2006/ 025069 PCT/ 1N2005/ 000237 - t he?CTANRY0S/000237
group used either alone or in conbination with other radicals,
denotes a |linear or branched radical containing one to eight carbons,
selected fromnethyl, ethyl, n-propyl, iso-propyl, n-butyl,

sec-butyl, tergs bkﬁiﬁig %rla%{meg te1t%honerbr9§9$rff$maﬁbn D8 Yl her }a%&aﬂe&e/r}mes a

heptyl, octyl and t ‘ keny group used either one
or in conbi natlimzar w branebdieradicald@adising one selegght earbbnorrelacted digalmethyl,

containing fro tvvoto welvec pre prefergbl rou

sel ected from STHyPrapy VISO“P?P%&”?M?% 5 ! {‘? rb‘“ﬁ ﬁé}‘hg P"‘Pentyl) n-
3-pentenyl, 4-heRONtRDNxy1 %e{t?%%ﬂbﬂ and3thﬁI6@ny| 4 hexenyl, 5 hexenyl,
2- hept enyl, 3-heptenyl ept enyl , heptenyl 6- heptenyl and the

like; the "al ktéﬁy‘lalkegylo Lgroum (’:‘IS%I githegj abenesor TOCoRRinatidnewEd dherstadigiabntis
and branched ¢ J%ﬁe'cﬂe%i from adn,@)]l KSR nm%ﬁ?}ﬁp wiS fdred b g{rbgnjlso r}gor%rprki%rably

conbi nati on with other ed froma TiInear
‘branched radi cgbup:@mieutéﬂ ﬁgmtvmylr allylmlbw&nyaBMe@l Ozrpenteﬂmrapcntenyl 4-

preferably t hyn I opy pr.opyny but yn

3- but ynyl | &%‘Fﬁ Lyf Ele@ﬂksﬁﬁr%t gy, éhﬁé?ﬂyganwexe&yg&nbwwl 3 %eptenvl 4-
1- hexynyl, 3- 5-H IJ?‘%’ ki y 3]

term "al kynyl % udes‘3 di - Y;Bédeptte?;ly} %ﬁdegl%)q& Lhe %(!}%8%10% tll;ﬁ(ﬁmg-r%? dienes
"alicycldc" grmdrinmcbfetrmgmrandlbmhmchams;:orrbl nation with other

radicals, is sg g:%ké,dfromac ic r adi cal . contai ni ng_t to se
carbons, nore TPr &rEPRbI %’08&’/&%% Ori?y‘&r Boees) ma‘b%f‘c%‘g ¢ Tadica s, s
cycl ohexyl, CY@ld@MpﬁrU&x bt bﬁbrahéﬂea,rad%&u -cohfathing Wed At Larb el Bidkhs,

used either alone or in conbination with other radicals, are
preferably seliBereaueferadhi byeylopreqmynyl 2-propyprh dihutyany |2~butynyl 3-butynyl, 1-

1~ ool ohexeny Pl BRERNE Hben G EpBRERL T bxspil, AfiGBRE W, -

cycl ohept adi ed}dxynyiy@rid)tfhemkat’lfhe&ékyﬂ ‘allaymg]tin€lud dskdds andhﬁ%me@ﬂ koxy"
group used eit er al one or jn conbination with other radicals, is 25
sel ected from e otsdoadiert ar ralisyclicn sapupmsed sighee glone 85 ineamibipaioae other

attached di recrtah%alst R RIcRENEGH 2LRM P c&{t%ﬁl ati?{% th rsgye?\naaﬁgé(r&?%

from et hoxy, N- propoxy, “i SO- pr opoxy

i so- but oxy, epr’eﬁembky cyblepnpipoix \cyelbbutyl, h:@clobed(ﬁ, cyclblﬁh&yl',adylc&fmmﬂ and the
group used either alone or in conbination with other radicals, is 30
sel ected from? eups contai ning an al kenyl radical, as defined above,

attachegh t o_anpe “cycloalkenyl” group used either alone or in combination with other radicals,
~are preferably selected from cyclopropenyl, 1-cyclobutenyl, 2-cylobutenyl, 1-
cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, 1-cyclohexenyl, 2-cyclohexenyl,
3-cyclohexenyl, 1-cycloheptenyl, cycloheptadienyl, cycloheptatrienyl, and the like;
- the “alkoxy” group used either alone or in combination with other radicals, is
25 selected from groups containing an alkyl radical, as defined above, attached directly
to an oxygen atom, more preferably groups selected from methoxy, ethoxy, n-
DPIOpOXy, is0-propoxy, n-butoxy, (-butoxy, iso-butoxy, pentyloxy, hexyioxy, and the
like;
- the “alkenoxy” group used either alone or in combination with other radicals, is
30 selected from groups containing an alkenyl radical, as defined above, attached to an -
oxygen atom, more preferably selsected from vinyloxy, allyloxy, butenoxy,
pentenoxy, hexenoxy, and the like;
- the “haloalkyl” group is selected from an alkyl radical, as defined above, suitably

substituted with one or more halogens; such as perhaloélkyl, more preferably,
6



oxygen ato nore preferably selsected from vinyl oxy, al I yl oxy

but enoxy, P %‘@Wﬁ%‘?“ hexenoxy, and the Like; - the "hal OBCR/W?OUWM
is-selected froman al kyl radical, as defined above, suitably
substituted with one or nore hal ogens; such as perhal oal kyl, nore

pref erably, 2006/ 0 PCTA N2005/ 000
per f | uor o( C1- C@V\gp (6(2.&638@3 SPERDr um,cpmetéyif | Q}gp%rr%qt}wl trifluoromethyl,

trifluoromet hylfluorddiAr eifd¥bethdl ithMRIrOREYY lmonb! bf bURAIB LibssitufdaNG,
pol yhal o substltul?tredhlﬂne?% ¢ )qh 1 6rop§ mot;luty l,p%]ent yFwSlu exyea{yl

groups; - the dﬁlwlqzrbkyixbdtylgp@upl prshfs@! groupd from sui tabl e hal oal kyl ,

as defined abov « rectly attache an o e

preferably groups %‘% 8 \gklélr‘ﬁ 5 f%%??egngrf)f?o%}é%%hg%} ’?%‘r h%‘x?fg}ned above,
f | uor oet hoxy crﬂ;@wyatah&xuedam@l dohexydelkeatom, t#iere” prrdrabioalicaysy “se@ét@dPfrom
is selected froma suitabl e perhal oal kyI radi cal B‘% defi ned above,
directly attacHetPreBeaaLLPgEmenes fperoathprisiierg 9’%?-%&5‘% ikge| ect ed

fromtrifluorLongl hgxyyd éﬁéo&#’h%’r% RO¥Nect NGl 8, diitke %&hal?%ﬁ'ﬁ xﬁx@fcﬂ as'

or "aromatic" group use one or in conbinatio
radi cal s, is selefioedhbbrvgmiinecslyi tizdshed a0 anmBbkyges yabmyn mamt piefirabdy grreups

two or three erel such. rings, may be attached together in a
pendant manner 8&9?‘?‘&34" f?%é%eth?ﬁrg’fblpégl@%&?dtﬁ%ie 0ups are
sel ect edif r om phe iyl %ﬁp‘ﬁﬁdﬁ/dm” éf@ﬁ;f aﬁud&&@ﬁﬁt&éy&, inf &Sj:ﬁlﬂﬁatxon with other

bi phenyl, and the li'’ke; 1s - the "heterocyclyl" or "heterocyclic"
group used ei t Hadicalboiesclseted rerm) rbiufishle erpmaticsystemteontaisidg oak,stwoi e three

sel ected from e .sat yrated urate unsat ur at ed -
aromatic or nofl&gs %V?’ae{?lg H%i}]%ngsnma ?ﬁta}cggf{mggt Pati %B?%JanE@ﬁ’E‘%?f RF gy be
one or nore hduasdoahn® sef@siigd tiy ?ﬂ)tﬁ}ist r ¢ € Bolected fﬂbmaqﬂ;eﬂyqygﬁ‘ébmhyl
nore preferably selected from aziri azetidinyl, pyrrolidi ny ,

i mi dazol i di nyl tetshydrangphipyl, 1@%&%&% andzh ebkesxopi peri dinyl ,
4- di « > hal
OXOpi gy i di Ny I?et%%!r hofizﬁé?%]oc ofic gr?]ag#) ??ﬁ{ﬁia&t'hgxy &Iim{?g i% Xc%m'bﬁépbn with

t hi onor phol i nyl’, "~ 2- 0X0 78 iazéepin

t hi azepi nyl , cotMcrhdldalm,yils ,selbdftbdiinoln shitatyle satdiandd pﬁmb]lji) pitenead or unsaturated
di hydropyran {%dropuran di hydr ot hi.azol.e, benzopyranyl,,
benzopyr anonyl 2 #8081 RYH rabqqﬁ't%anPno ) P ABET R FRGICH P efRAtaining one or more

pyrazol opyri m c}few&amé;%gnéb@azﬂm Rayd ntéyéﬁp%a/ kyg&owdre peferably selected

qui nazol onyl, pyrim donyl, benzoxazi yI’, benzoxazihohyl
benzot hi azi nyI fromenmdmyll aaziendinyl, pytrdlidend, jpiigenlidinply Ip;peaxddnyt hﬁpelrazkxgd 2-
- the ' h% er oar used eit her al one or

| " ter oar o
conbi natfon wit ’@FH@‘,"}’E d‘?’i%?fpf% F&éﬁ‘é’ EW‘W rir SAP{REFAZY |‘P|‘§fl980%‘}3’1
fused mono, Dbi tRlonidrpkdtill, C2-oxomorpholinyl, azepinyl, diazepinyl, oxapinyl, thiazepinyl,

oxazolidinyl, thiazolidinyl, dihydrothiophene, dihydropyran, dihydrofuran,

| dihydrothiazole, benzopyranyl, benzopyranonyl,  benzodihydrofuranyl,

benzodihydrothienyl, pyrazolopyrimidonyl, azaquinazolinoyl, thienopyrimidonyl,

25 quinazoioﬁyl, ‘pyrnimidonyl, benzoxazinyl, benzoxazinonyl, benzothiazinyl,
benzothiazinonyl, thieno piperidinyl, and the like;

- the “heteroaryl” or “heteroaromatic” group used either alone or in combination with
other radicals, is selected from suitable single or fused mono, bi or tricyclic
aromatic heterocyclic radicals containing one or more hetero atoms selected from

30 O, N or S, more preferably the groups are selected from pyridyl, thienyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, isothiazolyl, imidazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, benzofuranyl, benzothienyl, indolinyl, indolyl,
azaindolyl, azaindolinyl, pyrazolopyrimidinyl, azaquinazolinyl, pyridofuranyl,

pyridothienyl, thienopyrimidyl, quinolinyl, pyrimidinyl, pyrazolyl, quinazolinyl,
7



aromatic heterocyclic radicals containing one or nore hetero atons
sel ected froNMo3WeB2sdbor S, nore preferably the groups arerceINGisAfMg237
frompyridyl, thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl,

isothiazolyl, imdazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, benzofuranyl, benzothienyl, indolinyl,

indolyl, azai nelydinylazi-ngeld HY&n'd&Xf@%@h?&?{ j i dionyl . -
azaqui nazol i nyl, ,pyri}(ljof urgﬁgl c p)}ri, dathi eny £éd’t’ﬂrlllf gﬁ%’ﬁ{?ﬁ’% dophthylidinyl,

qui nol i nyl , pyrivEng; riprbazplyt, aplsingthiazinyi, npieabxany], b2 MR 2600016/ 1335 thB o1y 1
PCT/ 1N2005/ 000235 ¢ eF])Q/}{ei’dazui yl, triazinyl, benzimdazolyl,
benzotri azol yl , ph}f alazynil, naphthylidinyl, purinyl, carbazolyl,

phenot hi azi nyl theohefthxazighyips benetersazixy?,, bfg@geg(gg}glggg,yl ct&qgowc%x »
' "het er oar al koxy", Yo

like, - the "t I;;g grouﬁ?{i}l'hegeroaryl oxy", |

"het er ocycl oxy" PRIy AlkPgCy 1A afokesisl fEare seltaddt edefermnyl, heteroarylalkyl,
heterocyclyl, hetfs Qe Weark¥iy1 YS! X% g 28 Jef i ned apoye,
attached to an oxycge%’ ’ateo%&gl-y %gﬁg‘é‘gfﬁﬁg%’u@ﬁu&ée“&%&# AveadthiReG 0 an
i n combi nati onowygdn avether radicals, is selected froma radical

cont ai ni ng o_netﬁeo“ eilght car bgns re preferably selected from 10
fornyl, acetyl, pr&parfOiP U5y Fﬁ%ﬁ?ﬂei%éﬂ smbipeien wirhmtkangydicals, is selected
hexanoyl, hept @&aeylh, radRenzemh; L& le|iE Lch , subst it ut ed;

- the "acyl oxy" group used eiltnﬁieg?oal ongggfcﬁe#ag%n%{gﬁ% ?eg%ra%iytsr?lle&f%iegom
radi cal si0 i s = SuPwbtasgtylr mrapanoslibutinby, &oytutapogl menasogie hinadyiahey@noyl,

directly attacg%ogfaﬂqhe?%ggq%q%}gfngﬁ 08 rgtu referably such groups are

sel ected from acetyl oxy, anoyl oxy,

i so- but anoyl-oxthe treploay? @ryupanstdt Eithet laloRe or ihNSmBEYEATAR otBLOUR; |
used either al oq in conbi nati on with ot her I‘I%Idi cal rsq,Nﬂ?SOtggsre[I%gl(:c?létils

e o
from a suitabl 86HSH Ty @psuieblgersyh gtowmrasi dafinedt atmohediremlyamtaitdao an
radi cal, nore er, y h re selected frgm CONI -1,
C2H5CONH, csH?%Fé%%H?%HJ%HP&@E@%O%ﬁ%a%W% AP Kee e‘iﬂﬁ%%fﬁa&ﬁ%éloxy,
substi tubed; 2propicniloxynmnmeidysy ishbbedoAeky) GensHasE) uade gid her
alone or in co i“natli on with other radical’s, represents an &m no
group subst it ut'&d A PRI ST UYFds@thsc tlede PF emrombingBpmiwihl other radicals, is

substituted al ¥dctedfidh a S i Lt | al kyl. groups as )
defined earlier ,C Tror e parszl?k g@%ﬁ%} @ﬁlé@a%#egg%%%gﬁﬁ r’saé?é %ﬁ?‘éa aﬁﬁ&%ﬂ‘o radical,
met hyl ami ne, etpteargraterably grehpyramsnere nelattey| m;ﬂec}gcm)yl@@%@@m
a bl

and, e |1Ke: ol cohe Sl s AT Ghar oo L L ol one
substitubed-w ﬂhb “MdRo BBt RRES abliRp 218 R4 SR alone or in combination with other
radicals, represents an amino group substituted with one. group selected from (C;-
Ce)alkyl, substituted alkyl, aryl, substituted aryl or arylalkyl groups as defined
earlier, more preferably such groups are selected from methylamine, ethylafnine, n-
propylamine, n-butylamine, n-pentylamine and the like;
25 - the “disubstituted amino” group used either alone or in combination with other
-radicals, represents an amino group, substituted with two radicals that may be same
or different selected from (Ci-Ce)alkyi, substituted alkyl, aryl, substituted aryl, or
arylalkyl groups, as defined above, more preferably the groups are selected from
dimethylamino, methylethylamino, diethylamino, phenylmethyl amino and the like;
30 - the “arylamino” used either alone or in combination with other radicals, represents
an aryl group, as defined above, linked through amino having a free valence bond
from the nitrogen atom, more preferably the groups are selected from phenylamino,

naphthylamino, N-methy! anilino and the like;



or different selected from (G -Co)al kyi, substituted al kyl, aryl,

subst i t ut edVQrPONI3P9 aryi al kyl groups, as defined above, PEBAN2005/000237
preferably the groups are selected from dinethylam no,

met hyl-et hyl am no, di ethyl am no, phenyl nethyl am no and the like; 30
the "aryl am no" used either alone or in conbination w th other

radi cal s, repreagertbgo” an“arddnydr &6ip u VA, K t.h

anm no haV| ng a free val ence b()),ndgw Ijr)oﬁfdt ggfe??ﬁ%gg(gg gt)o!r)ﬁI ler"ggmb Iongwnh

preferably the (@jhwgéwahsesuglmaé@ﬂ@a descoied labong, 0T @, “am&htﬁanylanﬁmtes a

N-net hyl anili 25069 . PCI/ 1 N200 5/ 000 2 3
7 the "oxo" ”b%rb %?grc??\ﬂ;} b gt « ou ub}s/\ge?t %ee(p‘f"% ﬁﬁ%’rlué ?‘Caé:— oribgd apgye such as
conbi nati on w tahyl @tdﬁ&moyladl cal s such as al kyl described above, for

"al k?ll car t%gny‘ gnot e car bo yI radi cal (-C=0O-) substituted
WI t h an ai kyl i cPogdicciqt e&“&‘lSO\‘/‘ée dlepe £ ma%‘}ﬂ’h‘eﬂf 'ta:i kmhoqthw ﬁidicals
t he "car boxyl I GleR6te§la — : e n w,t h
radicals, denotes a - COCH gg{%i%p%cgﬁgﬂ?%sg erig%ﬂ@%g&r}‘l %a%‘fj stetPad Slers
carboxylic aci dndasidess esters and ani des - the " ester group used
alone or in cor{Q‘% e%e,onrvl\lnth (gt her radic denotes - group, and
i ncl udes carbo % B URIPY APRS R é’laﬁPEfVé‘F}hﬁihﬁf f%abs@@mtes —COO0-

mieties 10 argeowhﬁ@hm&mmak RXUEPARRAMes, F4GE
met hoxycar bonyl , et hoxycarbonyl, Sl(Zlmd the |ike, whi cﬁ?éferabgptp?gmﬁ fnmeues -

be subst it ut ed %Fe}% ‘éfamb@hgxycg&b@qu §llfé1kﬁ8a@etfpkmhg@da,r d*.lbcharbonyl and

th b
Substyt o ods ?K%/ﬁoXycar onyk’ ‘gﬁour) N %'%9§%°3fb'1ﬂ9ﬂblgf°“p such as

phenet hyl oxy capbemxlycarbapti hyihpeaylogyssetnbpratd. tigndikehyHidtk y
15 optionally b‘gt? SUbViI tuted; heteroar yPoxycar bonl ! Gr'may"‘ﬁabﬁ&aﬂ? be

het er oar al koxy 4% whidikorycarhamyl heteseumr ylsuggoup@s i s baszydiefyicaddnyl,

above, which mgyeq| l&@%&'bﬁnﬂe ﬁéiglgj%lhxteﬂxéﬁg ?&etleré)a%y %l?g ﬂ)%ca‘rv ?Cnyl

where the heterocyc |c group I'ne

opti onal 15y be Qph@taiiyuxeemhbsumteﬁehétanm@a) yoarbufylU hedrck ARckye £rbbﬁ'3{l wherem
conbi nati on wi hﬁgt her ad| cal.s, represents an_ 20 am nocarbon

radi cal (H2N-C= ter\mg SO H® a8 efiBedy ARAYS, Vehichh iy @IPUQ!IlﬂUY be Substltuted
substituted or hét@ﬁjé?éﬁzlo&ﬁéa%'ony'ﬂ%ﬁergrtﬁ% ﬁéx@}g;loyciyg{%fggn (& Sehee e

from nmethyl am de, dinethylam’de, ethyla
like; - the " amaﬁ@@apwesugﬂauq@dused ei ther alone or in combination

Wah]hngzgf[)();;?{q%al ?xude %Y%UQ gls%f %gece;%dwf rmgnpgﬁg ro%?err] rlxdlcals represents an
"N aryl aei nocaammyghrbonylNabicddi @i&y]@ﬂ-ﬂo@ﬁéﬁéﬁﬁﬂé' amid group is mono- or di-
substituted or unsubstituted, more preferably the groups are selected from

methylamide, dimethylamide, ethylamide, diethylamide, and the like;
- the “aminocarbonyl” group used either alone or in combination with other radicals,
may be selected from ‘aminocarbonyl’, ‘aminocarbonylalkyl”,  “n-
25 alkylaminocarbonyl”, “N-arylaminocarbonyl!”, “N,N-dialkylaminocarbonyl”, “N-
alkyl-N-arylaminocarbonyl”, “N-alkyl-N-hydroxyaminocarbonyl”, and “N-alkyl-
N-hydroxyaminocarbonylalkyl”, each of them being optio nally substituted. The
terms  “N-alkylaminocabony!” . and  “N,N-dialkylaminocarbonyl”  denotes
aminocarbonyl radicals, as defined above, which have been substituted with one
30 alkyl radical and with two alkyl radicals, respectively. Preferred are “lower
alkylaminocarbonyl” having lower alkyl radicals as described above attached to
aminocarbonyl radical. The terms “N-arylaminocarbony!” and “N-alkyl-N-

arylam'mocarbonyl” denote amiocarbonyl radicals substituted, respectively, with



al kyl - N-aryl am nocar bonyl ", "N-al kyl - N-hydr oxyam nocar bonyp”, and
"N-al kyl - N a6yl nocar boni yi ai kyl ", each of them bei ®gT/IN2005/000237
optionally substituted. The terns "N-al kyl am nocabonyl" and

"N, N-di al kyl am nocar bonyl " denotes am nocarbonyl radicals, as

defi ned above, which have been substituted with one 30 al kyl radical

and with two aldgglardiadhied $r ohEARECLAVE]Yarvi R r e, |
al kyl am nocar bqnylaﬁ havi ng Ir 8vverp§i kyl ra&llééﬁgﬁazﬁégggér figlélg)\@g‘%)&l}@aikyl
attached to amdedesrdioylyhdicas subatitutelihetit auinscattdngl sadaaispocar bonyl "

and "N-al kyl - N-. axyl ami nacarbonyl " denote am ocarbonyl radicals ‘
substituted, r ég%elﬁfwa@f&mﬁ%f{ u&%h%%%‘}ed’é% EIMPEFIIND 5D Diipo oatheals, is
one aryl radicakleced 888 ah kvl %wb,oaaed@awd bl GabstitndBE i

"am nocar bonyl al kyl " i ncl udesy al” radi cal sa subst i%luttg%E V\%\ﬁ%% E)]ne or more

. kyl'
am nocar bonyl rhaéi%‘éfl gadicaly peore W@fg@kgyatbkygmu}gr %faﬁ;lﬁs@d fe¢ b hgrdratyomehyl
or in conbinati | t i cal ' e ed fr n_al kyl
group, as defi r?ggrdgg%{\}lg? l@ﬁé%){yﬁlg]l 3? 125‘?%0% ibuﬂ’ehgd?(gxﬁlgre %tyf’) ?YﬁgPd‘P/ h‘??é’l and the
radir.,|ls, noréikpreferably the groll s are selected from hydroxynet}
hydr oxyet hyl , hydroxypropyl, hydroxybutyl, hydroxypentyl, ,
hydr oxyhexyl - aﬁ%e t?f@xmlaﬁ‘i%; gr_ou%/ I’fée‘f'( éﬁi‘%%‘a‘l“wp‘bl’@ﬁléﬁW‘ﬁé@@elamﬂﬁfél%rdeimes
conbi nati on W th 01iR8-aN S&kLS acdenat ' - ety,.
attached town al kayll _ra(di cgb: . aiy a(§efi netg%ggg@dewﬁ%?ca% d%&i %Vg’e%hwh may
substit ut®ed, sbekubssitwigdosuchrsimgno-sandsli-shstisuttdeaminadklyThe Bha “b iy MBmino”
"al kyl am no" used. herein, alone or.in conbination wth other )
radi cal s, denot% . & g‘?{egll’ pinee P ceg}b}naéxgn W ﬂr&??éﬂa‘g‘ﬁgrg?n%ﬁ acHky radicalnas
am no group, WdefiRed@¥ole HiAbIFdI WMQmirﬁaugﬁuﬁ,fwhﬁﬁﬂﬁay %@dsubftituted, such ‘as

y

di -substituted al kyl am no; - the "al koxyalk ~group used alone or 1In
conbi nati on wi f#PNer BEd di-gefistiblted alljdampines 15 an al koxy group, as
defined above, & s I roup. as defi.ned .aboye nor e
preferably theﬂg‘% o%%é]’%%laﬁ bgﬂ)su Ideg%:/‘{ %‘gn Pglrlﬁ qﬂ%wmlﬁ&?%ef radicals, denotes

et hoxymetshyl, afredlieugy gicduy| as @éfhed yadbbey |anadidd tthan! dikg: grouf RE defined above,
"al kyi thio" group used either alone or in combination w th other
radicals, dendt¥8 Paeierably g sloPPLMaN deadlesied dipm imethaxsmettlybntthoxymethyl,

substi t uent CO%@Q’&?}@%@’@%W &Qi tgggku as defined above, |inked

t hrough a diva _ avin ’ree val ence bond fromthe

sul fur at om- nokee “plkgfthictibgnpup hsedebigsalomy obén $Bh®ata6On fWidNother radicals,
met hyl t hi o, ethylthio, E{égg)yl thio, butylthio, pentylthio and the |ike
or cyclic al kyFROFDH2SEFEEL PFIORT £F BICHH opgYalent subsijusn bermprising en alkyl
cycl openiy! t hi @rouf3C RUNLEY AnBlidnidigh b dkGlentUifD A5RY hgﬁng a free valence

optionally substituted,
bond from the sulfur atom, more preferably the groups may be selected from
methylthio, ethylthio, propylthio, butylthio, pentylthio and the like or cyclic
alkylthio selected from cyclopropylthio, cyclobutylthio, cyclopentylthio,
cyclohexylthio and the like, which may be optionally substituted;

25 - the “thioalkyl” group used either alone or in combination with other radicals,
denotes an alkyl group, as defined above, attached to a group of formula —SR’,
where K represents hydrogen, altyl or aryl group, eg  thicmethyl
methylthiomethyl, phenylthiomethyl and the like, which may be optionally
substituted.

30 - the “alkoxycarbonylamino” group used alone or in combination with other radicals,
is selected from a suitable alkoxycarbonyl group, as defined above, attached to an
amino group, more preferably methoxycarbonylamino, ethoxycarbonylamino, and

the hike;

10



25 - the "thi kyl" group used either alone or in conbination with
ot her radi cg?cg,%%ééwg?es an al kyl group, as defined abovePCRINHEHEW237
to-a group of fornula -SR, where Tom represents. hydrogen, allryl
or aryl group. thicrnethv' nethylthionethyl, phenylthionethyl and
the |like, which may be optionally substituted. 30 - the

"al koxycar bonyl g{@ no" gr OUp‘aﬁﬁxﬁan%'c;HﬂQmﬁ{g”i n conbi na‘%f-kgﬂm“ﬁcgcggb%lp%ino”,

radicals, is selectedfroma suitable alkoxycarbonyl grouﬁ,
defi ned above, &adikkghednoariamylaamieio ggupsmsedralone poefiecatbination with other

met hnxycar bonyl an. no, . et hoxycar bonyl aninqe, and the |ike; 10 WO ]
2006/ 0)2/5_069 pCTI ] ‘bﬁﬁgé"iﬁﬁm‘flﬂﬁ‘&ﬁ?ﬁﬁo&faﬁlib&ﬁwwﬁitﬁam,mo(NHz).’ alkylamino
"al kyl ami nocar %fwxb%mdﬂﬂ’ﬁylamih@'g@éd@%%&ﬁ%&??@@ﬂﬂl@%ﬂﬂw i9 ﬁfa'é%ﬁxetf%ﬁgve;

alone or in conbination with other radic I's & carbonyl am no
(- CONH2) §r oup, thet taeidend”t sroamiused NRha) aloeg ky|iandaubingivoupithrother radicals,

di al kyl am no gr r ectj_\ .e.al kyl oup i,s as defined
above; 5 - idi r%%’pegSF Ig%% u{g{eéﬁéyw\é\?&{l?%a%ﬁ f‘l}(?(ﬁgf’&é}?oﬁéo“@rre?’f?sems an alkyl
conbi nati on wi t radidal, a6idescgibed alstivepdttachddaphe sRMiSo ?rkouﬁ( =NH) - NH2

radi cal; the "al kyl am ding" group represents an alkyl" radical, as _
described abovetheathyaEazsie t &roum used @ithes alonsugy: in cembinatinndmathi etber radicals,

group used eith | Lnat i i th: .adi cal s. .
epresents a or Soboo Froyh EPRA AN iy S AN Bl g it
ot her radbcal s, seldddeds éloec thede idesnibed alsevedasic ab el MydrazUe) vafer@n alkyl
al kyl hydrazi no, where ?,n (ZI k&; ) gr 0H$, as defjned above is attached
to a hydrazi no §88pes detippd abdyeisatiashidia e ydsgmogsa; ei t her al one or

i n conbinati Qn Wet: rad) r nt s: -t a ;
group as defi neglea%é%?%ﬂoa%@g; ?sgdaeﬁltﬁga}rf? ?1% %Iflgﬁ%@q‘ﬁ%é%ﬂ 5%}( ?adicm*
"hydr oxyam no" tppospntsseditgile hisoxypgrong aodefined alsoviej areichaitowintamind BRsup;
radicals, 15 r r‘ﬁgnts a. - NHOH noi ﬁ?t%ﬁ apd may be optional]y )
substituted Wit HSsdy EEEYRMING, SINW Waf eter glone SR reakingfioncwith gther radicals,
above; - jshe "splptQBNs"a INIOHOMmo1eBH | dr@n I b¥@draMé Sq q

- In conbination vvipt h ot her radi cg'le?’l %ngp%%ég%t ls’y‘g‘;'{%?{ggﬁ“‘éﬁf&%?gﬁgﬂ suftable
-SO or RXSO waeugs Feleqted ipmghesedasoribed abwwbst i t ut ed al kyl, aryl

het eroaryl, hetgrac l,» aroup selected.from,t hose, descri bed . .20. .
above; - the "sul’ osﬁ?? Xylgrgg%\? ‘I’o)rr S“k%?y? glﬁ%‘éat’(ﬁ?i j e O 0 cPTipptiga with
al one or in conbihepiadivals, wiptdte@s B8ivaleatlp®ap,S-SOVdr R, 9ONRhere ®TF a8 YFtonally

as al kyl sul fonyl, represents a dival ent
substituted alkyl, aryl, heteroaryl, heterocyclyl, group selected from those described

20 above;

- the “sulfonyl” group or “sulfones derivatives” used either alone or in combination
with other radicals, with other terms such as alkylsulfonyl, represents a divalent
radical —SO,-, or R«SO,-, where Ry is as defined above. More preferably, the
groups may be selected from “alkylsulfonyl” wherein suitable alkyl radicals,

25 - selected from those defined above, is attached to a sulfonyl radical, such as
methylsulfonyl, ethylsulfonyl, propylsulfonyl and the like, “arylsulfonyl” wherein
an aryl radical, as defined above, is attached to a sulfonyl radical, such as
phenylsulfonyl and the like.

Suitable groups and substituents on the groups may be selected from those

30  described anywhere in the specification.

Particularly useful compounds of the present invention are:
4-Chloro-N-{[8-chloro-1- (2, 4-dichlbro-phenyl)~1, 4, 5, 6-tetrahydro-1, 2-diaza-benzo

[e] azulene-3-yl]-methylamino-methylene}-benzenesulfonamide  and its

pharmaceutically acceptable salts;
11



radi cal where R is as defined above. Mre
pr ef er abl y%ﬂé&wﬁ?g%s may be sel ected from "al kyl sul f onyPCT/AN8¢00p237

sui'tabl e al kyl- radicals, 25 selected fromthose defined above, is
attached to a sul fonyl r adi cal, such as net hyI sul f onyl ,

et hyl sul fonyl, propylsulfonyl and the like, "arylsulfonyl"” wherein

an aryl radical, gashRes d _ Ny

such as phenyl sulfoﬁ’% landfﬁ(gm&ol?}én%%h E?gldh%glél&gg &dlmd%%% '[e]
substi t uent sa%#flefﬁecgg@(}rb@ Aeig Ibeerghnf}@tlam%rmuh utbop‘lmmaé)emheslw idoegptable
anywhere in fhe specification, Particularly useful conpounds of the
present invention are: 4-Chloro-N-{[8-chloro-I- (2,

4-di ehl or o- p&-&hlpkd«-ll(.’l 4wd1<ﬁlor5ph&IyHMYﬂﬂ£hy$ro—ﬁi @1%311'20&1581-134&1) [e] azulene-
azul ene- 3- yll g%ll am no- met hyl ene) - benzenesul f onani de .

phar maceut i cal*Py it picb| %H*%“‘"P#‘V@‘é@%#@%@fwand its pharma”eutlcally

PCT/ 1N2005/ og)&g@tgblegalgﬂ oro-1-(2, 4-dichloro-phenyl)-4,

5-di hydro- 1 H 6-oxa- 1, 2-di aza- benzo ‘[ e] azul ene- 3-car boxyl ic acid

gl pﬁlrl di nI 1( yl am &lehbm}h(fz,s 4phra‘ﬂ<|smqﬂhhyl)}a,l Badxmicﬁméla@o&a.lls@a@za.benm [e]
chloro-1- ro- oxa-

2-di aza- benz%zu[leé’f {’ glc ‘Sc“g EQP%QS}I’%C“"&@P dind (i ﬁ?ﬁﬂ@ﬁ?ﬂtﬁiaﬁérmceptable
,inn-1-yl -agiide and its pharmaceutically acceptable salts; -

8- chl or o- - (2, 4-di chl or o- phenyl ) -4, 5-di hydro-I|H 6-oxa- 1,

2- di aza- Benzo [ e] 8-chlpt-dr(@, 3-dichidroxphenyd)-4c b diilgyiro-aH-6lionall; - diazd-binzo [e]

i oh of o- pRAGEY - ouRsUEh iR (hefisesplops gl el; st iz'ov'lﬁ-éimde and s

azul ene- 3- caplbemyteuticallsi sbcbfremalag o- cycl opental c] pyrrol -2-yl)-ani de
and its pharnmaceutjcal’ly acceptable salts; 8-chloro-I-(2,

4- di chl or o- phenyl §-£hlorcs1c(2h§*cﬂa@lqm=p&ew&4,1§ dzhymlrmﬁ-@@nad [2ediaza-benzo [e]
Dhar maceut | i GuBoh e BRI a2 Al Bl phituaceutically acceptable

4- di chl orso- phﬁn;yl) 4, 5-di hydro-IH 6-o0oxa-1, 2-diaza-benzo [e]
azul ene- 3-car boxyl ic acid (4- pi per azi ne-1- yé%@am’ de and its

phar maceut i cal | y S-5blepd 8| 4- %qué'llhsﬂ)dhﬁoﬁ -@K@—lp%diyza)-b@,zo [e]
5-di hydro- |
ot by peri e Babdeyiit” SEEARAN Bipcfkine? avﬁfﬂﬁ G0 5§ pR&hcb tcally

acceptable salts;

8-chloro-1-(4-chloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e]

20 azulene-3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable
salts;

8-chloro-l—(4-chloro-pheny1)—4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid pyrrolidin-1-ylamide and its pharmaceutically accebtable
salts;

25 8-chloro-1-(4-chloro-phenyl)-4, S5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid morpholin-4-ylamide and its pharmaceutically acceptable
salis;

8-chloro-1-(4-chloro-phenyl)-4,  5-dihydro-1H-6-0xa-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid N’-cyclopropyl-hydrazide and its pharmaceutically

30 acceptable salts;
8-chloro-1-(4-chloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e] azulene-3-

carooxylic acid piperidin-1-ylamide and its pharmaceutically acceptable salts;

12



salts; 8-chloro- I- 4- chl or o- phenyl ) -4, 5-di hydro-I|H 6-oxa- 1,

2- di aza- ben?P «Qfo %%l ene- 3- car boxyl i ¢ acid pyrrolidin- 1-P¢TANPWEA
its pharmaceutically acceptable salts; 25

8-chl oro-1-(4-chloro-phenyl)-4, 5-di hydro 1H 6- oxa- 1, 2-diaza-benzo
[e] azulene-3-carboxylic acid norpholin-4-ylam de and its ~
phar maceutical |y M@,eﬁﬁ)a&:ﬂk&ro -ahy1$-8- rBeth)hl@rsgdxhyc(ré_1@6%7&-pftedﬁﬂalbéhzo e)
5-di hydro- | H- 6+ 19X |aza benz%ﬁd éul ene- 3-car boxyl ic acid

N -cycl opropﬁuw &%‘PH’@’ neeif  RPHHN-Telamde cand) fs Brmeewealbl @cceptable
salts; 8-chl g@; |- (4-chloro-phenyl)-4, 5-dihydro-IH 6-oxa-1,

2-di aza-benzo [e] azul ene-3- carboxylic acid piperidin-1-yl ani de and

i ts pharmaceut i cali(3, 4bochieratibeny xBtmssthyl2l, \WEliROH6/1GR606Q-1, 2-diaza-benzo [e)

gcgll L?ﬁ?gﬁ{ Eg%?ég@g_ %a;gét agz)lé& E}gﬁ%@dlﬁ r%?zﬁ e?‘ng tétre] Clgl}adg%wqu&algfc jgceptable

pi peri di n-1 -sdlitayri de and i ts phar ITB.CEUtI cally acceptable salts; 1-(2,
4-Di chl oro-phenyli net hyl -4, 5-di hifdro 1H 6-oxa-1, 2-diaza- benzo
[e] 5 azul ene-3 -L4-shlera- P’%Fnéigrgdmﬁ‘}lb’ #i i &ridthydros I Hrfi-gwa-and 2idiaza-benzo  [e]

phar maceut i cglyl eﬁe@C%%ﬁgl:eaaézd %&ldu{ f'a.n%ﬁé Anq- Rg @%’lal.y%xs FlFa(.’lpy)al_éFc(‘fptable

5-di hydr o- 1H 6- oxa- laza- azul ene-
pi peridin-| -%ﬁltam de and its phar rraceutl cally accept abl e sal ts; 10

" etranytl o7+t @S B P bakeaDitert 516 civuninbarbipt i 2 dis

id pi dé | SR
e e ooy O P ot A

2-di aza- cyc%cé?iéﬁhlgscﬂ@] azul ene- 3-car boxylic aC| d

ey ) PSRt Sl LR YR 35,32 Eebddrorian, 2.
4-di chl or o- piyeloytita 4] EulbnBBAEboKYHS acid (Héxtaﬁycﬁoﬂoycl%p dﬂn@ gre pyrrol2- ¥1%4amide

cyclopenta[e]azulene 3-carboxylic acid piperidinii-yla
phar macelit i Gty p %@a@pmtw@llé agegptable saltchl or o- | - ( 2

4-di chl or o- phenylg. Y& h a 1 a
i ndacene- 3-car boxy %]jgr(gglc{ p‘?f)ie}‘fha %ﬁ%{y IAam d@hﬁ‘?f& ﬁ%% sld‘t%’a‘ 2-diaza-
phar maceut i catloypemsalepqati@hé-8-carboxylic acid piperidin-1-ylamide and its pharmaceutically

acceptable salts;

7-Chloro-1-(2, 4-dichloro-phenyl)-1, 5-dihydro-4, 6-dithia-1, 2-diaza-as-

20 indacene-3—carboxylic acid piperidin-1-ylamide and its pharmaceutically ‘acceptable

salts;

7-Chloro-1-(2, 4-dichloro-phenyl)-1, 5-dihydro-4, 6-dithia-1, 2-diaza-as-
indacene-3-carboxylic acid (hexahydro-cyclopenta [c] pyrrol-2-yl)-amide and its
pharmaceutically acceptable salts;

25 8-Chloro-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-thia-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable
salts; ' _

8-Bromo-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e)
azulene-3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable

30 salts;

The compounds of the present invention may be prepared using the methods
described below, together with conventional techniques known to those skilled in the

art of organic synthesis, or variations thereon as appreciated by those skilled in the art.
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salts 7- Chl or.o- éé 4-di chl oro-phenyl)-1, 5-dihydro-4, 6-dithia-1,
2-di aza- as- Wﬁ’d’-ﬁﬁ(é 068_carboxylic acid (hexahydro-cycl openPETe005/000237
pyrrol-2-yl)-amde and its pharmaceutically acceptable salts; 25
8-Chloro-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-IH6-thia-I,

2-di aza-benzo [e] azul ene-3-carboxylic acid piperidin-1-ylam de and

its pharnaceuti Ca'Réfeﬁ@&?d&l%ﬁsanlﬁ@é b8t ar8ndt BRed td those described below, where
4-di chor o- phenyl )-4, 5-di hydro-1H 6-oxa-1, 2-di aza-benzo [e]
aéémh%s

azul ene- 3- car Qi@laéldpﬁfpﬁé‘r?aﬁlil% | -ylamide and its

phar maceut i caé pagcept able 30 salts; The compounds of the present
invention may cbe prepared using the . nethods described bel ow,

together with convemhpanal oftfenhuniaugssukaitemddifications ef siilat pﬂacbs@ei Mcribed

an of organi c synthesis, a atl ere n as reci at ed

those ski Pl ectaifrindhesi [Chary 8%’7’0%@ £t 81 Coopnay ¥ formula 4
Referred met hpgs b '})‘féﬂég&i b?%ﬂ@ﬁhﬁg QOvatle 'sﬁﬂatbfedsdbgtlth{égskgvdgfzﬁfe cjlﬁgchlchde of
bel ow, where ad&ll synbols are as defined earlier ne: npoun

of formul a 2 foymglai3, aileee vbadiis atécﬁmd e@lfhesumsmmblq)sod)m%mhdteMds@}li,eEtOH,
5 earlier in the a Phar 2002 1113

Conpound of fIEPRH° lﬁoP{?ﬁ b;ﬂ%tbo r'e lrag?tf ué?l“g dzg}\ﬁolﬁ?‘? %ru‘i“i’%LHF%thereOf

substituted hygtaingd m@diwjabwml Hrisiiey @tfltabfeobﬁﬂék 3ik3, waﬁr eKOFY ' LiD$1, 288gNO;,
defined earlier, in suitable solvents such as McOH, EtOH, propanol

i sopr opan’c?l M@%ol CsGOpuanghdhe Hietinc selvsnis amah t e methencdr methanol/wster,

th f | i ke NaOH
L O(: r EEI O—| Ag §nd})’iq-ﬁ Qw/@%ﬂan d l& Exﬁ*%té?eis Ecﬁ% g?@%ﬂﬂfg the eqrresponding
nmet hanol , metdeahof fovatues 5. Cortpoands éfﬁfdﬁnﬁiﬁ STisHisR Corveded B tHeiitkér¥sponding

m xtures thereo ves the carrespondi id of fornmula S.
Conpounds of %1 ﬁg ogidg by trqafigg Wgh\ﬁéft? 8 hagﬂg@%ing #asAiSe splested depm SOCL,

??:)(rjn gglcgrzl dec@z'il 'P?%t jIch V&n‘éihthxs.“l'iléeaﬁleﬁlﬁﬁieoﬁim{s' Qﬁ aGaRLe & ?x?es %(ghene

: PCI5 and t |nSU|taIesove
t ol uene, benzcbciétproxxydtm chrdiocinl ardothet hlemer mikiunesofhersnfaMile tderl lchioeides

t thereof  Th d chl ori des ed t
Subsequent |y SSPERIRSmIEASLR SFEMERERIPLEt BHh ofabl SRtk Gambstinted
amines, bi qumlﬁe@'ﬁdﬁﬁc a%u@&t 'S&B)srtlﬁﬂed)ér M%H%Itéd H%&Qzlﬁt?/sd &@&taﬁscmﬁp%unds

obtai n compounds of fornula ( 1) . The conpound
optional |y, afftfermygaflersion to its

The compound of formula § may optionélly, after conversion to its

20 corresponding acid chloride be treated with suitable compounds of formula 6, where
‘Q’ is as defined earlier, in solvents selected from triethyl amine, DMSO, DMF,
diisopropyl ethyl amine and the like or mixtures thereof to obtain the compounds of
formula 7.

The compound of formula 7 on treatment with suitable halogenating agent such

25 as SOClL, COCl, PCls, PCls and the like in suitable solvents such toluene, benzene,
xylene, dichloromethane, chloroform and the like or mixtures thereof to provide
compounds of formula 8. The compound of formula § is stirred with-suitable amines of
formula NHR;R3, where Ry & R; are as defined eaflier, in solventé selected from

methanol, ethanol, water, THF and the like to obtain compounds of formula (I).
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20 correspondl ng aC| d chloride be treated with suitable conpounds of
formul a 6, is as defined earlier, in solvents $EIa¥I06g000237
fromtriet hyI am ne DVBO DMF, diisopropyl ethyl amne and the |ike
or m xtures thereof to obtain the conpounds of formula 7. The
conmpound of fornmula 7 on treatment with suitabl e hal ogenati ng agent
such 25 as EeHhe, COCl2, PCI3, PCI5 and the like in suitable

sol vents such tol uene, benzene, xylene, di chl or onet hane, chl orof orm
and the |like or m xtures thereof to proy conmpounds of f®rnula o.
T he compound of formula_ S S 7red wok sultabl e/’émi%es

formul a NHR2R3, where RIFEIR3 dre e RdEfI:[l d ear (TR, i

sel ected from nethanol, A . wat er- nd t 0 obtain
conmpounds of formula (1). VWD 2006/ 025069 PCT/ 1N /890237 Schene
X-(CH2) Oe G X-(CH?)m (ct+~/ CIH3N,N,H (CH/ OR (3) A°'N O

ANO OX-(CHZ)mN R2 SQOLI,fsolvent (CHH (CH2)nj - |R3 2. NHR2ZR3 N

NAN 10 (5) I. SCCl2/solvent 2. NHpQ (6) C O X-(CGH1)m/Q

X-(CHT)m/Q (CH2)e (CHNH / N~\NANAN solvent NHR2R3g
(=]

X~—(CHg)m

R
X—(CHm /"2 1.50CIjsolvent  (CHy,! H
(CHz)n/ N\R )
3 2.NHR;R, N

1. SOCl/solvent
2. NHQ
®

The compounds of formula (I) may be optionally converted to their suitable
5  pharmaceutically acceptable salts by suitable modifications of techniques and processes
known to persons skilled in the art.

It will ‘be appreciated that in any of the above mentioned reactions any reactive
group in the substrate molecule may be protected, according to conventional chemical
practice. Suitable protecting groups in any of the above mentioned reactions are those

10 used conventionally in the art. The methods of formation and removal of such
protecting groups are those conventional methods appropriate to the molecule being
protected. T. W. Greene and P. G. M. Wuts “Protective groups in Organic Synthesis”,
John Wiley & Sons, Inc, 1999, 3™ Ed., 201-245 along with references therein gives

such conventional methods and are incorporated herein as references.
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(9) NQ (CH2)/ NR3 X-(GCgL R A (1) T he conpounds of formula (1)
may be opti Fq(’?/{’&%%/erted to their suitable 5 pharnace®CTaNI00§000237
acceptabl e salts by suitable nodifications of techni ques and
processes known to persons skilled in the art. It will be
appreciated that in any of the above nentioned reactions any reactive

group in the subs Th@h@vﬂoéd%wuﬁdsr@ﬁ’thg‘ﬁré%&ﬁtxﬁ%ﬁgn 60 ?oq'hﬂgatécpmto su1ta1ble

conventional chem cal practice. Suitable protecting groups

t he above neRbirmaesutically atepiably @npesitienslify amrﬂﬂnmg)mthrstmﬂﬂabkqplbms tab@re
art. The met H f formati on and renoval of such protecting groups
are those conven ‘gﬂal nmet hods appropriate to the nol ecul e being

protected. T. W Ghees@pamsisRf Fermith '
Organi ¢ Synt hesi s" ﬁn WSI ey 8an So r(ll\g\m ?harﬁﬁé&xﬁ%l Cgﬁpgglgmscfh{l&nnﬁ%them

along with r E‘F‘é?‘éﬁé@smﬁ‘ﬁéqdeqlﬁe’gli%‘é@ tapipshorcrsenserel admidistnastdnods and

are incorporated r 5 5069
PCT/ 1N2005/ 000237@Eérh &ﬁ%ééf‘ﬁ%g‘nﬁgu i %Mh)"égggg‘{sg"z Nt TIPS ofpoyegfional

be formul at etechmqaess Bréfatably ﬁxhamnmosmbm mﬂnl umta@dsegﬁ ﬁi@ﬂn&:&ﬂﬁﬁl% iah ieBRSGtive
by comnbi ni ng, Wi t'}?@? i tabl e exci |en s.as are well known.

conpounds of *Eg} ﬁ’e(‘fc)t‘VSFO’ﬁ‘ﬁﬁ B3 ds ha compoppds qfufwlwma@ﬁomlngto this
them 5 may BRemsbn nistered either by oral, topical or parenteral

adm ni stration. The pharmaceutical conposi tionis provi ded by

enpl oyi n§® convent Thhajuantiee hﬁlaqtm% Competie@t aﬁhhg/ i, Fthe a:onmosndsl Ofl forsndla (1)

unit dosage r 0 |n| n n ef nt of the a
conponent , %&? mus%g P? %ﬁ@ﬂﬂ’d‘g ?)rr“}?ﬁ? ‘c ‘50%6’&0&31?@ wny ‘39‘??‘%3 form
i nventi on. 1fheﬂéhe nﬁuyabé lvfaﬁe@foraa@}dsbéﬂ ﬁﬁ@lﬁo&%gﬁdmé bpén aﬁiﬂﬂar application
conmpounds of fornula (1) according to this invention, %
phar maceut i c&‘lethéénﬁ%mqt@hwaﬁﬁ thanipartite a geontponnd anﬁeﬁleoﬂemgi &mcentration.

ot hod, t o Sereay tF kalGERT RO ARBntal Tl Y briBeatll e 6% vy

concentradi OWexghG&ﬁ‘thé@bfnposxhb@ quantity of active conponent will
range between 0.5 %1to 90 % by 15 weight of the conposition.

The mvention 1s €xplained in greater detail by the examples given below, which
are provided by way of illustration only and therefore should not be construed to limit
the scope of the invention.

It will be appreciated that one or more of the processes described in the general

20 schemes above may be used to prepare the compounds of the present invention.
1H NMR spectral data given in the tables (vide infra) are recorded using a 300 MHz
spectrometer (Bruker AVANCE-300) and reported in 8 scale. Until and otherwise
mentioned the solvent used for NMR is CDCls using tetramethyl silane as the internal

standard,

25 Example 1
4-Chloro-N- { f8;chloro-l- (2,_4-dichloro-phenyl)-1, 4, 5. 6-tetrahydro-1. 2-

diaza-benzo {e] azulene-3-yl]-methylamino-methylene}-benzenesulfonamide.

8-chloro-1-(2, 4-dichloro-phenyl)-1, 4; 5, 6-tetrahydro-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid was prepared by by suitable modifications of similar
30 techniques and processes known in the art.
Step A:
4-Chloro-N {8-chloro-1- (2, 4-dichloro-phenyl)-1, 4, 5, 6-tetrahydro-1, 2-diaza-

benzo [e] azulene-3-carbonyl}-benzene-sulfonamide

16



The invention is explained in greater detail by the exanples given
bel ow, whi cWO HWEOEPEYi ded by way of illustration only andCrhres/amnes?
shoul d not be construed to limt the scope of the invention. It wll
be appreciated that one or nore of the processes described in the
general 20 schemes above nmay be used to prepare the conpounds of the

present i nveénChlom-14214-NMRiepetieniy)-10ata 63bva9diont g, 5.2 Vj o
infra) are rg%ordlgd u%g@g% a 300 _Aliilz spectrgme'ter ?Eéraﬁ%ﬁg [é] Azqgmﬂ
AVANCE- 300) “ARa*Y&parifed & 3096 anmod) uasi eonsertedointee noid ssbloridentsimpnetbny!
the sol vent cpegidei®51 AR 316D HEd ranet hyl sjlape as the

i nt er nal standareg. 25 Exanple f%igg%ﬁ%ﬁetg?kf@%xin@-%ﬁﬁoh@- -0yepa period of 1
4-di chl or o- }bhenyl)-l- 4, 5, 6-tetrahydro-1 2- diaza-benzo |[el

azul ene- 3- 01- met Iar‘q’vgg- nmet hyl ene) - pber, enesul F~ ~+~ 8-chloro-1-(2,

4- di chl of o- phenyl'y <P Vg S5Verg SYAROF 8L rpducsd gressure Byesesified obtained was

azul ene- 3- cgakBoxy ldichicrohdthaas (20 e1drad thy rdMtisii e hddcations

of simlar 30 techniques and (prg%:!gssest _k?\eg\)}qul h&?ﬁégl gfg?ghgegttgﬁh%cooled

g- tChlt or o- y f@i’ﬁ?ﬂ‘% 6f =chicro benggingtshispranpdee(dyT §-4.13mnl) and TEA (1.97 ml,
-tetranydr g, i di : . .

azul ene- 3-car b%f‘f rﬁbﬁéﬁglec%g&éu #hgﬁ%%o&hghmﬁa%mgg%gas stirred at ca. 27

PCT/ 1N2005/ J00@87 a ediodobd-30- @RAn #hdd dbitb® rvitkd Ry l{io’ v }cht&d gwith

6-tetrahydrq- 2-di aza-benzo [e] azul ene-3- carboxylic aci
10. 55 m’%l)g\ﬁé@’%ﬁ‘%‘éﬁ‘%ed into acid chloride using thionyl chloride

(2.31 m, 31.66 THPL}gdntt %2&%??5 ated! iy Q\ga%ggussl\ieg§§ég\n/ gva%orated

period of 1 h. 5 The solvents were evapora
- pressure. Theder gsfluhed pisssareceol affasd ctudk @dlorlBssdbic gy Gﬁ%mg&iﬁ@%ﬁb&g}l

dth i | yti dded:.to th | ed
A chi oro bt Rl YeirherPab i a5 g Cisroa) hreblooanes, Tehearcophenti) 1, 4,
14. 137 nmol 3, 6-ferdi kY i i . :
Stirred ot pa gL, SBLEHGRG 19 Pokpe- LU RRRS S e it e s &
(150 my, &1t menddbaswifwhitesobidchl or onet hane. The organic | ayer was

t ed, i 2SN d ted d d d
r basur ot o TS, G130, NG B LR Sree R Hentipud o i sitiroah,
| h OII%IQQJIQ)O 3- chl |- (2
Z?diu(r:TEI gr E)- henyl ) ’?}Q(EA{Q ﬁJS?'@%gt“et %ah@’&ér)%&?’(ﬁfg gézlzbéﬁé’osﬁ@} J=8.4 He,
azul ene- 3- cﬁiﬂb@&ﬁﬂ, Y= 16en Hendz sTHIY, Br2gtn] 218) (.26(65 28).

20 Step B: :

_ 4¥Chloro~N-{[8-chloro-1- (2, 4-dichloro-phenyl)-1, 4, 5, 6-tetrahydro-1, 2-
diaza-benzo fe] azulene-3-yl]-methylamino-methylene}-benzenesulfonamide
(Comppund 1)
4-Chloro-N-{8-chloro-1-(2, 4-dichloro-phenyl)-1, 4, 5, 6-tetrahydro-1, 2-diaza-benzo

25 e} azulene-B~carbony1}—benzene-sulfonamide (2.0 g, 3.44 mmol) and PCls (1.56 g,
6.88 mmol) in chlorobenzene (20 mL) were refluxed at ca. 120 °C over a period of 3.0
h. The solvents were evaporated under reduced pressure to afford yellow gummy solid.
The gummy solid was taken in dichloromethane (15 mL) and cooled to 0-5 °C. To this
cooled solution, 40 % aq. monomethyl amine solution (5.0 mL) was added and stirred
30 atca. 29 °C over a period of 1 h. The reaction mixture was diluted with water ( 106 ml)
and extracted with dichloromethane. The organic layer was separated, dried over
anhydrous Na;SO4 and evaporated under reduced pressure to afford yellow oil. The oil
was pqriﬁed through column chromatography to afford 4-Chloro-N-{[8-chloro-1-(2, 4-
dichloro-phenyl)-1, 4, 5, 6-tetrahydro-1, 2-diaza-benzo [e] azuléne-3-yl]-methylamino-
17



15 8.175 mmol ) as off white solid. 'HNVR (CDC13, 300 MHz): S 9. 38(s,
11-1), 8, 0(WO zwo/@sas9Hz, 2H), 7.5(d, J= 8.4 Hz, 214), 7. éCMNﬁ)hamoom
7.2(dd, J= 9.9, 8.4 Hz, 1H), 6.9(dd, J= 6.3, 1.9 Hz, 111), 6.5(d, J=
8.4 Hz, 111), 2.6(t, J= 6.6, 6.3 Hz, 211), 2.2(br, 2H) 1.26(br, 2H)
20 Step B: 4-Chloro-N-{[8-chloro-I- (2, 4-dichloro- phenyl) 1, 4, 5,

6-tetrahydro <
azul ene- y 3-yl ]mjertr%)t;enﬁg%ﬁ%{)lpﬁgtﬂﬁhg%% O V& S Haaf’%t&ée CQRRMFE g White

4- Chl or o- N-{ 8elghl oro-1-(2, 4-dichloro-phenyl)-1, 4, 5,

out eno 3 c oG CBER, SELEBin B o763 2H). 7t o oot Pz, PGS, 1=
(1.56 g, 6.8% k) 454 %&"JQHO@?F!% ﬁ@g7(3 ML cfaJL%fzi; gl?egﬂ‘gﬁdsg&i =54

120 C over a peri od of re-évapo

reduced pfesBar &), 8.23f(f,okdS.y &2, 3l), GulrBn(d, Ismﬂ 8z 1dpe. eg\ummj,scplclkg IS
taken in di CE olrno_i’g hane (15 nlL) and cooled to 0-5 T. To this cool ed
sol ution, 40 nonmet hyl am ne solution (5.0 rrL) was added and
stirred 30 at ca. HeSoEhloMes saltPeT BRHIAS-1! (N

diluted with water
organi ¢ | ayefXarhs2-diaze

1 lene 3 ; : . ;
evapor at ed upder > r f oi | oil  was
purified thr%éh(:lg%ﬁunﬁéjc‘ﬁ?g%g OSP%HB’H J’tgdg‘fy%f {}?\g -oxa 1, i benzo [e]
4- Chl or 01tN- { éﬁﬂ&d&t%c@bax@lm(ﬁxd B-suithtslb hw&ﬁ}cﬁmm&f)snﬂular%cén ues and cesses
6-tetrahydro-1 za-benzo [e] azul ene-3-yl]-nethylamn q0 P/\B

b
2006/ 025069 ‘g@f’)"lﬂé 1000237 net hyl ene} - benzene sul f onani de (0 175

g 0 OOMZ—I529)4 %B%H?gro%ﬁ)}@e gﬁﬁ@?%r@%}&x’o# A@ﬁ’“h td‘iacﬁxlosrg lpéexpﬁ)- %lhy%d%{)gll{(%oxa 1,
J— ?12 Hz6 A4djaza 7 bako([d] azi;ten&-sacdﬁoxymwmd 3}&1%15’(1 12yL!) amidé)ﬁ;cﬂn%&m@z)“
(d’ J= % 1 H% &’T‘lm 1~236 ‘tﬁiChgojpfl‘e@)s“ .( $-ditydgo- lﬁé@?ﬁﬂplle %dlaza - benzo [e]

Hydr ochl gy i d@zuffe%'eh thrbcgcyﬁelagfd |500(g21422251ﬁm1g{3v95 a%lé'd]%v cfﬁ -plpendme

1H 6 oxa-1, 2-diaza-benzo azul ene- 3- carboxyl i
pi peri di n- | - (A ki @b, h§§318nmml))nnprbse@12e o -Hiydivixgbenphemdly m@mohydrate (HOBt.

5-di hydro- | 2-di.aza - uIe e- 3-car box

aci d %y sui r%lb?gﬁn@g}i’) 1% 6@(‘?’8%%‘%??5%‘@%{’%@%5 fo&hh’%ﬁ&@@é&‘@@) and
known i n t heTBAtin dizhidrlysle i t I

4-di chl or o- phenylfl% hdr% dt:hﬁﬂéd(rzg 1 %%ngzaﬂc, §ve§j§ ?gé’%hr_‘zﬁ%e fin T?e reaction

azul ene- 3- caVBoxyi yted awith fafkr (3@ mL)1-angd| -examtcké (v@hnphmidroﬁ)exhane The

20 dichloromethane layer was separated, dried over anhydrous Na;SO, and evaporated

under reduced pressure to afford brown oil. The brown oil was ‘taken in anhydrous
methanol and treated with ethereal HCI (ca. 4 mL) at 0-5 °C. Solvents were removed
under reduced pressure and residue was triturated in ethyl acetate to afford solid. The
solid was filtered, washed with diethy! ether to afford title compound 2 (0.435 g, 0.824
25 mmol) as light brown solid. "HNMR: (CDCl;, 300 MHz) 8 9. 35 (s, 1H), 7.51 (4, I=
1.74 Hz, 1H), 7.40 (m, 2H), 7.34 (m, 1H),-7.14 (d, J= 1.95 Hz, 1H), 6.62 (d, J= 8.55
Hz, 1K), 4.38 (m, 2H), 4.06 (bs, 3H), 3.48.(bs, 3H), 3.26 (m, 25), 3.11 (m, 2H),
1.67(bs, 4H), 1.41(m, 1H), 1.18 (m, 1H).
(DMSO-D;, 300 MHz) § 10.53 (s, 1H), 7.89 (d, J= 2.01 Hz, 1H), 7.78 (d, J= 8.49 Hz,
30 '1H), 7.68 (dd, J= 10.47, 1.95 Hz, 1H), 7.26 (d, J= 1.95 Hz, 1H), 7.03 (dd, J= 10.56,
1.95 Hz, 1H), 6.72 (d, J= 8.61 Hz, 1H), 4.45 (bs, 1H), 4.25 (bs, 1H), 3.23 (bs, 4H), 3.06
(m, 3H), 1.72 (bs, 4H), 1.42(bs, 2H), 1.16(t, 1H), 0.98 (t, 1H).

i8



8-chl oro-1 - ( di chl or o- phenyl)-4, 5-dihydro-I1H 6-oxa 1, 2-diaza -
benzo [e] 15‘%%%?/%‘@(93 carboxylic acid (0.500 g, 1.221 rrm?IC)F/Imwlooozw
coupled with 1-am no-piperidine (0.197 nm., 1.832 mml) in presence
of 1-Hydroxy-bénzotriazol e nonohydrate (HOBt. H20),

1- (3- Di net hyl am nopr opyl ) - 3- et hyi car bodi i m de hydrochl ori de ( EDC- HCl)

and TEA in_di chl Evllowhh@bep&ahis tdre dhepared sx&‘t Q‘ée
25-30 mn. The reaction was dil ut edq)smth HZO ( 50 Oalfggﬁé%tgr‘%%a%éls of

with dichl orrﬁﬁcé?‘}{%tﬁéam?ﬁéO%tI%ScWP@mmhaﬁéleIpaakeifsewdssc&épaIf@ttbdsynthesm
dried over afydrgsq Ma2SO4 and evaporated under reduced pressure to
afford brown oil. The brown oil was taken in anhydrous nethanol and
treated with ethereal HCl (ca. 4 nL) at 0-5 C. Solvents were renoved
under reduced pressure and residue was triturated in ethyl acetate to
afford soli dCOThe mﬁgl idwas filtered, washed with diethyl ether to
afford title co ot 2 (0.435 g, 0.824 25 mmol) as |ight brown

Isl(zll) | d.7 4EN?/51 (2 E{)D@d}oclﬁ&@dd\édh)of@ -&hlorda - ((2,54Jd%dﬂlor%§>ha§df-g1_ggdﬂgd%%Z?Iaé:%ka-

Jj= 8.5 ? quxazaz;beg\go {éhaz@gqg—?»-cmrbgﬁyl(ctasgd XHhydi®xdPipdridin- 1 3H)- and 26
(DVEO D, 3 %ﬂ%ﬁ% €Dt g N2 s i B pogaif 78 6o b 29 tnt) by7 (84 i
(d - 95& 015 1&&), 76304 IbH) 8 i, 68 (ﬂﬂgd NE 11§Hé71H)1 5(3?‘21— &%z&jﬂieﬂ) 3.38
8

.61 Hz, |H)(bS 2Hd53 @bébs ifﬁ) f»)O(kaB I(Bébs z_m 3. 23 (bs, 4H), 3.06

(m 3H, 1.73 E%W , 1.42(bs, 2H), 1.16(t, 1H), 0.98 (t, 1H). 18
WO 2006/ 025069 1h2005/ 000237 Fol | ow ng conpounds were prepar ed

by suitabl e nodi fHybéhderide saBrof Btdhlyrs-1Q0, 4 Fahl@dpheny dﬁ@% 'dﬁﬁdro 1H-6-0xa-~
condi tions, g g{% steps of "t he sr ocesses descri be t

synthesis df %gﬂ%ﬁ ] agnlenerdrerinexydic W@@hﬂmfi glearsadet of

8-chl dj I

5-chl o ol - (Enadeotebbg POERY N T (2 e e s S it b 7, 3=
1=yl - deé.33, QHNN[& I(EQDVSIB d3J902 M‘Ek 19 ;

2. { Hz, ar1n|—|) , __7.{ d, J=8 1o | ﬁ—;)lﬁ) Oggdéb)?_s %@82 16?{%11@ 677:]22_(d
(d, J= 1.8 Hg 8 51&‘% 1H)>o4‘é?j£m b, 1.5, (np. 2HDa, 90+H0(bsﬁw) 1T (m2H)), 1.23-
3.21 (bs, 431)5p3.@f\bs, 411), 2.7 (bs, 21-1). Conpound 4:

Hydr ochl ori de salt f 8-chl or o- | - (2, 4-dichloro-phenyl) -4,
5- di hydr o- II@G@pmmdS. 2-di aza-benzo [e] azul ene-3-car boxyl ic acid

pyrroli (%n 1-yl ?fﬂdrochlorlde salt of 8-chloro-1-(2, 4-dichloro-phenyl)-4, 5- d1hydro-]H-6—oxa-
1, 2-diaza-benzo [e] azulene-3-carboxylic acid (hexahydro- -cyclopenta[c] pyrrol-2-yl)-
amide.
'HNMR: (CDCl;, 300 MHZ) § 9.24 (s, 1H), 7.60 (s, 1H), 7.51 (m, 2H), 7.15 (d, J=1.86
Hz, 2H), 6.82 (m, 1H), 6.62 (d, J= 8.49 Hz, 1H), 4.45 (bs, 2H), 3.96 (bs, 3H), 3.71 (bs,
25 2H), 3.38 (bs, 2H), 3.27 (bs, 2H), 1.73(bs, 6H).
(DMSO0-D¢) 5 11.03 (s, 1H), 7.90 (d, J= 1.86 Hz, 1H), 7.79 (d, J= 8.52 Hz, 1H), 7.70
(dd, J=10.41, 1.89 Hz, 1H), 7.26 (d, J= 1.83 Hz, 1H), 7.04 (dd, J=10.41, 1.83 Hz, 1H),
6.73 (d, J= 8.58 Hz, 1H), 4.50 (bs, 1H), 4.25 (bs, 2H), 3.69 (bs, 2H), 3.45 (m, 1H), 3.40
(m, 1H), 3.06 (bs, 2H), 2.96 (bs, 2H), 1.71 (bs, 4H), 1.62 (bs, 2H).
30 Compound 6:
Hydrochloride salt of 8-chloro-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-oxa-

1, 2-diaza-benzo [e] azulene-3-carboxylic acid morpholine-4-yl-amide.
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15 ' HNVR: (CI%&%% 300 MHz) 8 8.70 (dd, J= 6.66 Hz, 1H), 7.90 (m 1H),
7.71 (dd, J We0296% 9 Hy, IH), 7.26 (d, J= 2.10 Hz, | H) PCR/IB3005000237
J=-6.45, 2.16 Hz, IH, 672(d, J= 8.55 Hz, 1H), 4.47 (m 1H), 4.25
(m 2H), 190180(bs 61-1), 1.79 (m 1H), 123 115(m | H) . '
Compound 5: 20 Hydrochloride salt of 8-chloro-I- :

b
S I RN W,
am de. ' H\VR lmﬂdd G M) 18 9H347ﬁ§d Jilzllgz 1P 2126 g, Mg 2o, 1),

2H), 7.15
|(4;n, 15)'), 4.45 6%) ﬁaﬁfgél%%ﬁém @FID 423(@13}@13336 (m2‘5HQfP.48)(m am& D8, 2H),
214). 3.27 _(bq;on%dﬁ 73(bs, 6H). (DMBO-D6) S 11.03 (s, iH . 7.90

(d, J= 1.86 I'H), 7.79 (d, J= 8.52 Hz, 1H), 7.70 (dd, J= 10. 41,
1.89 Hz, 1;11) 7. ZGIY@cbchmdi 5818 ofi®;chlorbl)i ’Q&-(;Eiihfiu .éﬁenl,@, ‘fl%y mgﬁ,@%?) JS oXa-
1

IH, 6.73 (d,

(Ei)s, 21-1), 14%?‘(“& %E%Hz[elaa%lt%éne %faf‘l_’é’@lc agid((s- ne%éyl pm;aznze gal)emdel

2 1.71 (bs!HAMR: s _ {
o1|‘_|)8 chl orf) IS (ghg%?f)[?%%ophen 83&7@0 d6] z}ig&zojgboi%g Js"a87Hz
2-di aza- benzolfléﬂ atdd, dné-3- QChHZQiHDI'EZ e:t;le zmpH@hglg n@%j_ 93 91H)
WO 2006/ 02506 7P 1 5/ 0 § I\/R (DIVBOD6 Izl}
1H), 7.8 (d, § @Tfl %QPZLI-%}%){“’(& ,71%37(111@ 37(&(4&&3 2.7%s, 3H),
6.3, 21wnﬂ)z(sz;}g(d J= 2.1 He, H)70(dd J= 6.4, 2,1 He,

1H), 6.7 (d, J= 8.4 Hz, 1H), 4.4 (m 1H), 4.2 (m 1H), 3.6 (m 4H),
2.8 (m 41- 41‘;0“'332”(@3 2H). Compound 7: 5 Hydrochl oride salt -of

o~ i aza-benzo (o]  Eoutnend® et BEshRes bl ahiro-theis i s-dibydro 1Hsoxa, 2
(4-met hyl -pi pélﬁﬂal-bﬂﬁei[e]ydzhméﬁd@:bo yﬁwadp _pgém’;g)eo MHz) S 9.7

11-1), 7 d_J= 2 Hz, 7.6 (dd,
SE 6. 3 )2 1 H%Ug’% Oﬁﬂvélzz)&lzlﬂ(&ﬂmﬂﬁ(didﬂkﬁ@m)z‘ﬂ{ﬂ*“

05 T g 4t o O e oo zgfqz 1, 43
S e e NN s
pi peri di n- 1- y$-ampgund 9:
Hydrochloride salt of 8-chloro-1-(4-chloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-
diaza-benzo [e] azulene-3-carboxylic acid pyrrolidin; 1-ylamide. |
20 'HNMR: (DMS0-Ds, 300 MHz) 5 9.1 (s, 1H), 7.5 (d, J=8.7THz, 2H), 7.4 (d, J= 8.7 Hz,
2H), 7.2 (4, J—21Hz 1H), 7.0 (dd, J= 6.3, 2.1 Hz, 1H), 6.7 (d, J=8.4Hz, 1H), 43 (t,
J=6.3 Hz, 2H), 3.1 (bs, 4H), 2.7 (d, J= 4.8 Hz, 2H), 1.97 (bs, 4H), l4(bs 2H).
Compound 10:
Hydrochloride salt of 8-chloro-1-(4-chloro-phenyl)-4, 5-dihydro-1H-6-0xa-1, 2-
25 diaza-benzo [e] azulene-3-carboxylic acid morpholin-4-ylamide.
"HNMR: (DMSO-Ds, 300 MHz) § 9.5 (s, 1H), 7.5 (d, J=8.4 Hz, 2H), 7.4 (d, = 8.7 Hg,
2H), 7.2 (d, J=2.1 Hz, 1H), 7.0 (dd, J= 6.6, 2.1 Hz, 1H), 6.7 (d, J=87Hz, 1H), 43 (t,
J=6.6 Hz, 2H), 3.2 (t, J= 6.6 Hz, 2H), 3.0 (m, 2H) 2.8(m, 4H), 2.7 (m, 2H).
Compound 11:
30 Hydrochloride salt of 8-chloro-1-(4-chloro-phenyl)-4, S-dihydro-1H-6-oxa-1, 2-

diaza-benzo [e] azulene-3-carboxylic acid -N’-cyclopropyl-hydrazide.
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' H\M R (DVBO- D6, 300 MHz) 6110(s IH), 7.58 (d, J=
.4 (d, J= ®0n00d@shw, 2H), 7.2 (d J= 2.1 Hz, 1H), 7.0
.8 Hz, 1H), 6.7 (d, J= 8.4 Hz, 1H), 4.3 (t, J= 6.6 Hz, 2H), 3.
bs, 4H), 2.7 (d, J- 4.8 Hz, 2H), 1.97 (bs, 4H), 1.4 (bs, 2H).

npound 9: Hydrochloride salt of 8-chloro-I|-(4-chloro-phenyl)-4,

yrrolidin 1 %aaémia Ii%ﬁl AR B % ggr‘m‘zﬁf{j@ggb@;y@cw S s
, J= 8.7 A~ 2 ,

o laa [ B A 7.6 (6 e 3% 8ty Ty, 1210, p-F PRE T Bedh K264 D g
.
-C
a

4 Hz, 2H),
dd’C—’FHN@OO?/OOOZN

/-\m

7.
6
4

~T U'Ig)"‘H\l

UE\‘D.‘<

2H) 3. 11h$,7 @H)= 87, Hz( 1), 34 (d, 8H), 0 @H)4H)12 8 7(nf, 10T, @ 30h., SHD. 4
C&rr@ﬁund 10: Hydrochloride salt of

hi oro 1-( P8P 1Zhenyl ) -4, 5-di hydro- 1H 6-oxa-1, 2- 25

i aza-benzo [ €] aﬁguﬁeﬁb%ﬁé%ﬁl%%%lch%rc?@l(ﬂcﬁléfﬁbﬁén'yt) 44-5)!<Lﬁ§76 Qq(ndslé%w 2-

( DVSO- D6, 300 Mz
8.7 Hz 2H),dizasbgrgo [glazplepeAroarbpyyfic avxdm(eadm-h—;ﬂa@uée 2.1 Hz,

219, 50" (m R OHs0DaAs0 MR et T i B ) 701G, 2L

Hydrochl ori de2sed, tm?fs 39Q®|}¥8)55Hz§ﬂ€m|4%% Fhems 1)1z4zH) 3.56 (t, J= 6.0 Hz, 3H),

5-di hydr o- 1H- 6- oxa- 2- di aza-benzo [e] azul ene-3-carboxylic acid

-N - cycl opr opyB (hyaicA He, 4Hh W5 $00 d24§®SQHPCT/IN2005/000237
" HNVR: (WS%}Z%W%&?QI%) 8 10.7 (s, 1H), 8.3 (d, J= 4.5 Hz, IH), 7.7

(d, J= 8.4 (dd, J=6.3, 2.1 Hz, I H), 7.2(d,,J:2.1 Hz,
1H)) 7.0 (?d J= Hyd‘r,ochoﬁdHZsalt loFil 1-(26. 47D(cdlord—§h&y7)-8=l(ijhetﬁyﬂ'l)4, Adifydroy 1H-6-
411 4.0 (m 4 m, 51]1). Conpound 12: 5

Hydr ochl or i d%xas !:)Zt dls%a-he%zm épaquerten?( -EHPBIHE ﬁﬁgo mepﬁw- yFamide

5-di hydra-i' [ o] i

pi peri di n- y am 13 %N%%%Dgs 1%01?%?”12{)386%%’9 é}f{ ’ (?i!?ﬁ% QH)

573 gg I(—Ii 3H)6 64 (391=(‘d66.1& 21}@ HzSé—(BJz-l)g) 8. Og}gzg I%I;,,él ‘%:HIbGS 6H9H24 Oﬁl(—BSJ 3H), 3.48
t = :

3.18 (d. 15J %’Sxﬁﬂ,@(zgz( 3Hh 27% @54 1.43(s, 2H). 10 Corrpound 13:

Hydrochl ori dg ﬁ@lohn@f 41 (2, 4-Dichl oro phenyl ) - 8- et hyl -

5-di hydro- 1H 8- oxa- % 2-di aza- benzo [e] azul ene- 3- carboxyllc acid

pi peri di n 1-yl anHgérochlldhiR: saltCOC113(2, 39Dxch&dz<)—pﬁexﬁzl)5$n(eshyu4l,—l)5 dﬂﬁy&@ 1H-6-

g 3 \:]Lti) 8 09 gganl,l 1@-@@%? agﬂ[ﬁl_ge }rceggg)%ry gcxg‘@rrgggggl-ylaml e’ 6. 56

"HNMR: (CDCls, 300 MHz) § 9.31(s, 1H), 7.51(s, 1H), 7.40(m, 2H), 6.91 (s, 1H), 6.58

20 (m, 2H), 4.36 (bs, 2H), 3.90 (bs, 4H), 3.39 (bs, 2H), 2.28 (bs, 6H).
(DMSO0-Dg) 11.70 (s, 1H), 7.99 (d, J=2.13 Hz, 1H), 7.75 (d, J= 8.49 Hz, 1H), 7.68 (dd,
J=8.52, 2.16 Hz, 1H), 6.95 (s, 1H), 6.71 (d, J= 7.35 Hz, 1H), 6.59 (d, J= 8.07 Hz, 1H),
4.4 (m, 1H), 4.21(m, 1H), 3.56 (bs, 1H), 3.34 (m, 2H), 2.21 (5, 3H), 1.21 (bs, 4H).
Compound 15;

25 Hydrochloride salt of 1- (4-chloro-phenyl)-8-methyl-4, 5-dihydro-1H-6-o0xa-1,

Q_m/—\

2-diaza-benzo [e] azulene-3-carboxylic acid piperidin-1-ylamide.
'HNMR: (DMSO-Ds, 300 MHz) § 11.15 (s, 1H), 7.58 (d, J= 8.52 Hz, 1H), 7.40 (d, J=
8.52 Hz, 2H), 6.99 (s, 1H), 6.75 (d, J=7.95 Hz, 1H), 6.63 (d, J= 8.01 Hz, 1H), 4.30 (bs,
2H), 3.75 (t, 2H), 3.37 (s, 4H), 3.24 (1, 2H), 2.24 (s, 3H), 1.80 (s, 4H) 1.46 (m, 2H).
30 Compound 16:
Hydrochloride salt of 1-{[8-chloro-1- (2, 4-dichloro-phenyl)-1, 4, 5, 6 -
tetrahydro-7-thia-1, 2-diaza-cyclopenta [e] azulene-3-carboxylic acid piperidin-1-

ylamide.
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15 (bs 3H), 8 (s, 3H), 2.06 (s, 4H). Conpound 14: Hydrochloride
salt of 1- (VZOZﬁQ(’E‘Pé‘WPoro phenyl)-8-net hyl -4, 5-di hydr o- | hhcriNa¥@robo2s7
2-di aza-benzo [e] azul ene-3-carboxylic acid pyrrolidin-1-ylam de.
"HNMR: (CDC13, 300 MHz) 6 9.31(s, IH), 7.51(s, 11 ), 7.40(m 2H)),

6.91 (s, 1H) 6.58 20 (m 2H), 4.36 (bs, 2H), 3.90 (bs, 4H), 3.39

(o, 21,2 i o) ol MBSSEAT, 1730 Loyt Vs B34 s

2.13 Hz, 1H), 7.75 (d, J-
1H), 6.95 (sSHlﬁly(s BHY 2.9 €, 2H); 221, (356&-]3 111), 6.59 (d, J= 8.07 Hz,

1H), 44(rrb0m5%mé 1(m 1H), 3.56 (bs, 1H, 3.34 (m 2H), 2.21 (s,
3H), 1.21 (bs npound 15: 25 Hydrochl oride salt of 1-

(4-chl or o- pheny! ) H§dsgehldyitie 4alt & SichYE5.9=(hHy- Qlc%?o }:hezhyﬁwﬁ @?Dﬁ/g%%gdm 7-

[e] azul ene- carboxyllc acid pi peridin-1-ylam de
300 MHz) & 1%k @gdiazpeguclopentg | azyken®352rbmyhc1ww {hedshy(deh-cyctopBubc)

Hz, 2 6: 994 S. 5 (d, J 7.95 Hz, 1H), 6.63 (d, J= 8.01 Hz,
IH), ?30(b§ya2ré'mmﬁd/% ( 3.37 (s, Hle) 32£1(t 2H), 2.24

s, 3 1. SU{NMR C1313G¢BM(Hn 5 S sl 0
o 1-{[g-ohl 0 o (2 S ?:l)grg@) hegqfw}? (@MY SIS A4 s,
t et r ahydr o- 74 %3619 (PS %H)d dz(ér%fi?)cﬁ&déh@él}))[?e? (ta%H) ér(b(bs, 215)[ bOXly6 (i@, 6).d
pi peri di n-| q 1 21 WO 2006/ 025069 PCT/ 1N2005/ 000237 HNIVR:

(CDal 3, 300@%@3 IH), 7.60 (s, IH. 7.4 (d, 21), 5.9 (s,

1H), 3 91qbs, 5|—1)1ydr®cﬁlo(18e sa’iH))f Sllkﬂorbtl,-(ﬁ K dictorb-gHRsyl) QHB-dWQW@ 7-
17: Hydrochl |t of 8-Chl (2, 4-dichloro-phenyl)
6-t et r ahydr o° gh g fﬁ}aﬁa—fyc QP?ﬂtaag’zlﬁ%‘f}%‘}eép%?‘a‘Yﬂlé]amdmeéﬁm B—-yb‘amldexyl i

300 M) & o h R EEPREMI IE) 8 B 018 ks A 7o B o) 1l 5 s,
(bs, 2H), 3419) 6148(;1 EH)SHz I}R)ssszed-l)usam@{lngﬁ% 2Hs, 612[ 8 (t, 21-1), '

2.0 (bs, 2H) (m 6H) Conpound droc | oride salt of
8- Chl oro-1 - g"‘“&"ﬂﬁ‘%l‘l?oro phenyl ) -4, 5-dihydro- IH-6 7 dithia-1,

LA AT S LG ST A

(s, 1H), 3. odithirs], 2-didpy-a8india¢ehe-carboryliblacid Piferidih- Rylashidd = 5. 46 Hz,

20, 2.1 (SRR . (DMs0-D, 300 MHz) 5 1062 (bs, 1H), 8.10 (s, 1H), 7.85 (d, J= 8.49 HZ,
1H), 7.71 (dd, J= 8.49, 2.1 Hz, 1H), 6.08 (s, 1H), 4.23 (s, 2H), 2.89 (m, 4H), 1.67 (m,
4H), 1.10 (m, 6H).

20 Compound 20:

Hydrochloride salt of 7-Chloro-1-(2, 4-dichloro-phenyl)-1, 5-dihydro-4, 6-
dithia-1, 2-diaza—as-indacene—3-caiboxylic acid (hexahydro-cyclopenta [c] pyrrol-2-yl)-
amide.

'HNMR: (DMSO-Ds, 300 MHz) 8 11 (s, 1H), 8.04 (d, J= 2.1 Hz, 1H), 7.87 (d, J= 8.5
25 HZ, 1H), 7.76 (dd, J-85 2.1 Hz, 1H), 6.06 (s, 1H), 4.2 (s, 3H), 3.6 (bs, 2H) 2.9 (s,

2H), 2.8 (d, 2H), 19(bs 2H).

Compound 21:

Hydrochloride salt of 8-Chioro-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-

thia-1, 2-diaza-benzo [e] azulene-3-carboxylic acid piperidin-1-ylamide

30 'HNMR: (DMSO-Dg, 300 MHz) 6 10.55 (s, 1H), 7.88 (d, J= 2.01 Hz, 1H), 7.80 (d, J=
8.50 Hz, 1H), 7.70 (dd, J= 10.46, 1.93 Hz, 1H), 7.24 (d, J= 1.92 Hz, 1H), 7.05 (dd, J=
1056 1.93 Hz, 1H), 6.75 (d, J= 8.63 Hz, 1H), 4.47 (bs, 1H), 4.23 (bs, 1H), 3.25 (bs,
4H), 3.04 (m, 3H), 1.75 (bs, 4H), 1.40(bs, 2H), 1.18(t, 1), 1.00(t, 1H).
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Corrpound 19: 15 Hydrochloride salt of 7-Chloro-I-(2,

4-di chl or o- pREAPYLII5- di hydro-4, 6- dithia-1, PCT/IN2005/000237
2-di aza- as-i ndacene- 3-carboxylic acid piperidin-1-ylam de. 'HNWR.
(DVBO- D6, 300 MHz) 8 10.62 (bs, IH, 8.10 (s, 111), 7.85 (d, J= 8.49
Hz, 111), 7.71 (dd, J= 8.49, 2.1 Hz, 1H), 6.08 (s, 1H), 4.23 (s,

211), 2.89 (nfodppund 287 (m 4H) 1.10 (m 6H). 20 Corrpound 20:
Hydrochl ori de salt }?4 7-Chl oro-1-(2, 4-dichloro-phenyl)-1

5-di hydro-4, 6- difihfrachioride diﬂéz%f é@wrn@léc(éndw@ctdanobmeysyn)a aSidthydro-1H-6-

hexahyd DVSO- D6, ~ 300
ngseh o Oosemndge i o S B (50,55, 5
IH), 7.76 (ddPH\JMRs(EMSZ)-DG BOp MHZ) 5 16506 (15@ n@(d 4.2 dls 3@)10 7”*736(

bs, 2
I(—Iydroclrjl)orl de- saﬁf‘ @gé{g Jg 0%%195@46@0?6‘3@65@11 99& m,,, dd,

5- di hydr o- 1H16-44; hisa- di 3. o
ety oy Lant de a0 TR EC SR EEL BRI B B TR S0 s T3 55 s,
7.88 (d, J= ZH)3. Pl%(m;m)l) 17778(bs (4&11) 1142(b3251) Hzg(t mg . 0.99 (tou({gld J=

10, 46, 1.93 24 (d, J= 92 He, (dd,” 3= 10. 56,
1.93 Hz, Iﬂ%"’%@l‘ %‘"ij 8. 63 Hz 4. 47 (bs, 111) 4.23 (bs,

| H), 3.25(bs 4|e)o,m Q&s(omhé 7
1.18(t, Jlgi) 00(t, p%u 22 t\/\o 85%7 0%5%“%9 P@ﬁc%&é@é off59BY Slition model,
Conpound "22: a‘ﬁ?&?’ﬁ%‘ﬁl té? -8al3120% m@Lmemf fbfs((dhn-mduced ¢AMP accumulation in

4-di chl or o- pResy O cefls 35 Iﬁﬁ%rﬁ’ac sﬁ% &338 L% benzoo&m nROGe vas

azul ene- 3-car boxylic acrd pi per|

M—IZ 6 10. 52df${ i aratisn, drtatdy
vy ) g; 9en |ﬁ§¢_p A (t) 43(e¢xie591§a HzeocbuiPéunds?Qag%J {1%&}(}?% (s)hllﬁzofsﬁhe \%7815 55,
(dd, J =

1. G8cqyratiqnyespense3 quve J( ug. 50 IHhanﬂ.H)l99§ 4&8(tbsz41-247)

| 4.22 (bR,
s 2(H> e htaitbe Lanipognds i e il {¥hml) hayee siewﬁlﬁqcpease in sucrose
Corrpound%rS of SQ‘P@W%QN‘! rag mndnlt(TahleuMRsb&@ﬁ&{Rxaa%ggl{:g@fyl p_ﬁdlf@ gb%\

I n-1 nduce MP -

lo ant agoni z i nhibition of fors

accunul gt i onfgblteqﬁ%iecb?%eeéqs%tat[”? famoHadorn thesptakahef % she®Se s@Blon in
'291-297] . | naimabwsgelvas deferens preparation, representative
conpounds cause—tightward shift of the WN-55,

Compound No. Reduction in sucrose solution
consumption w.r.t. control animals
(%)*

-18.9+14.0

-232+114

T

-249+89

00 enl W] W

-30.4+43

16 -132+157

* formula for calculation

26 [Total consumption — Mean total consumption of control]

X 100

[Mean total consumption by control]

number of animals in a group = 6.

No significant adverse effects were observed for any of the mentioned
25 compounds of invention.
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212-2 concentration-response curve (Eur. J. Pharm 1995, 284,
Represent ative compounds of the present invention have
shown decrease in sucrose 15 solution intake in rat nodel (Table 1)
[ Psychophar nacol ogy, 1997, 132, 104-106]. Table 1. Effect of
representative conmpounds on the intake of 5 % sucrose solution in

241- 247) .

ani mal nodel .
wW.r.t. contro

-30.44.3

consunption -

16

Co

by
Me

consunption by control unber aqf. ani S inagroup = 6. No

signi fi cant adver s(gorgﬁ“ggst‘gb%?% fg@éﬁgd for any of the mentioned
25 conpounds of
formula (1):

tautoneric fornms, their pharnaceug&gg/ly 2
“Ar' represents a phenyl substitutéed wth
represents a substituted aromatic gr

S, SO

groups selected from linear or bran

SQ2,

X- (

or

mpound No. Reduction in sucrose solution consunption

jjmls 3 -18.914.0 5 -23.2 11.4 6 -24.9 8.9 8
A5

* formula for calculation 20 [ Tot al
an total consunption of control] X 100 [Mean total

gnds of general

Ar (JF2s their
abl'é.sal ts, wherein:
-2\ hal ogeff® at ons; " A

X ey be selected fromO,

O CH)
@ H, Yptionally substituted
red algyl ang cycl oal kyl groups

invention. 23 CLAIMS: 1. Conpo
CH2)m R2  (CH2)/ | \ R3x—Nc) N

NR , where R repre

and m & n repr esenkdr altbR@Ed Hrifs)eheir phomidoalticallyddtdptab®s saft§, whérein:

represents an opti,

sel ected

10

15

20

25

onal |y substituted heterocyclic group, X may be
Ap repr%:/scnts a pLenyl substituted with 1¥2 halogcg atom@; y .

‘A’ represents a substituted aromatic group, ‘X’ may be selected from O, S, SO,
SO;, or NR’, where R’ répresents H, optionally substituted groups selected from
linear or branched alky! and cycloalkyl groups and m & n represents integers such
that 2€m+n<3; or |
‘A’ represents an optionally substituted heterocyclic group, ‘X’ may be selected
from —CH»-, O, S, SO, SO,, or NR’, where R’ represents H, optionally substituted
groups selected from linear or branched alkyl and cycloalkyl groups and m & n
represents integers such that 1 <m+n<3;

the substitutions on ‘A’ may be selected from halogen, hydroxyl, thio, nitro, amino,
cyano, optionally substituted groups selected from linear or branched alkyl, alkoxy,
thioalkyl, haloalkyl, haloalkoxy, acyl, or aminoalkyl grou,ps;’

R, represents O, S, or the group represented by N-Q, where Q represents H,
substituted or unsubstituted groups selected from alkyl, or the group represented by
SO;R”’, where R’ represents H, -OH, halogen or substituted or unsubstituted
groups selected from alkyl, aryl, heteroaryl or heterocyclic groups; R; is either H or
(C-C) alkyl; R3 is -NRyR¢;

Ry & R, represents optionally substituted groups selected from alkyl, aralkyl or
alkenyl or Ry & R. together with the nitrogen atom to which they are bonded, form

a saturated or unsaturated heterocyclic or heteroaromatic radical.

A compound as claimed in claim 1, wherein the alkyl group is selected from a

linear or branched alky! group comprising from one to eight carbon atoms.
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from-CH2-, 0, S, SO SO, or NR, where R represents H optionally
substituted groups selected fromlinear or branched al kyl and
cycl oal kyl groups and m& n represents integers such that | _<mtn<3;
is the substitutions on A" may be sel ected from hal ogen, hydroxyl,
thin, nitro, amno, cyano, optionally substituted groups sel ected
fromlinear or branched al kyl, al koxy, thioalkyl, hal oal kyl,
hal oal koxy, acyl, A%nﬁ%ﬁm@sl Hinc@ FOMBIS: | E\rclﬁﬁpée@ﬁé}&ﬁ thh a r?l g8 kRBlected
group represented by where Q represents H substitu
unsubstituted grolipg agmx@ér%, iexstis af tigyclic epyl gleepgr oup r epr esent ed by
20 SO2R', where R' represents H, -OH, hal ogen or substituted or
unsubst i tut ed groups selected fromal kyl, aryl, heteroaryl or
het erocyclic gt ouﬁsqonﬁ@uhdsa&abhahmd ikl any on¢ GL<l36ys &ltk\3l whﬁ@inithe aﬂ)dR@R@p is
Rb & R representsotlonall S i.t ut ed ou sel ected f.rom al k
aral kyl or ° al keny1<5¢ 5 &P l)F%é’ tj i‘fﬁxgégwg{ﬁ" aﬁgthﬁff'ﬁﬁ'&eﬂr biphsy lt%m}g’s
whi ch they are bonded, form 25 a saturated or unsaturated
het erocyclic { gteroaromat ¢ radical d as clainmed in

e

claim 1, wher ISEMBPYAF! 3 GHagest 1n g evte tclé‘a“ﬂiﬁ’rﬁ‘épefFlPﬁ%ea*re‘%?cyclyl group

branched al kyl Or 9 UR1cCeRAPHdrd | sABirdtdd0 PafRBy sQuRk@nbr GAYaRERALRMRtic 2 dn-
A conmpound as clainmed in claiml or claim?2, wherein the aryl group

is selected fron%famﬁ%’@@?ﬁblbi er mﬁi’fél9(8rqu@5 @f-‘rmac“’l*lp&yﬁq Prameye yrtegpatoms selgcted
A conpound, as cl aigRe; igdsany one of claims | to 3 wherein the aryl
group is s selected from a phenyl, naphthyl, tetrahydronaphthyl,

i ndane, or biphenyl groups. 5. A corrpound as cl ai rred in any one of

claims | to 4 Wex %Mﬂg&pﬁ ?fa: e%cxgxlr;;}/ (gr{e%rfgfij Hﬁl ar oma f?rt%xgghef}%gerﬁ%cyclyl group

saturated, partially

aromati c nono, bns celetted dywh iagirgingl paetidimit ap)rrrdigugnemﬁdazamxeyl piperidinyl,
het eroatons selected .10 fromN, 0,..S, 6., A co clainmed in
any one of cl ai n&PRZ V\hg't"é?fﬂpet"r‘?@yhet Sk Bpre ”BE‘nglroug -ox0RIpETATIRY o3
from azirigdinyl, (ﬁﬁbﬁﬁphx@mﬂyﬂ nfdypHoRhyidi ydmorpHulieHz ObLdkomy holmyl azepinyl,
pi peridinyl, piperazin 2 oxopi peri di nyl, 4-oxopiperi

2- oxopi per azi nyl ,4 ’@CP@Y%%BP‘B& aeaspmyl, r%?‘%ﬂlfélnb’hytf“al‘?llﬂ“b’ﬂroii éYFgPﬁhWhene

2- oxonor phol i nyl  diRESHY ., dih rgg,%| nyih d&ﬁ%@él@Wb 3L BAEDT B,
oxazol i dinyl, thi ézol idi ny| I 9'& hydr ot hi }(])6hene B (%?’Opgfa opyranonyl,

di hydr of uran, di rbyamslnmwwfwneyl benzo;byrrzaﬁﬂwdroﬂimszyr anqrwazolOpyrlmldonyl
benzodi hydr of ur a%!i%llﬁgg g'! rﬁ?%( ﬁgx%%@)éh quing (‘?117) IO;R){irnl %n@?%rllzioxazmyl

azaqui nazol i noyl enop
benzoxazi gl , 20 H@emazaaﬁznyhcbnyﬂo;hxmn@dtmoammwwl dm]mzmi ;lnpazimyd)gmbp@r
~thieno plperldlnyl groups.

7. A compound as claimed in any one of claims 1 to 6 wherein the heteroary! groups
is selected from optionally fused mono, bi or tricyclic aromatic heterocyclic groups
comprising from one or more hetero atoms selected from O, N or S,

25

8. A compound as claimed in any one of claims 1 to 7 wherein the heteroaryl group is
selected from pyridyl, thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl, isothiazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, benzofuranyl,
benzothienyl, indolinyl, indolyl, azaindolyl, azaindolinyl, pyrazolopyrimidinyl,

30 azaquinazolinyi, pyridofuranyl, pyridothienyl, thienopyrimidyl, quinolinyl,

pyrimidinyl, pyrazolyl, quinazolinyl, pyridazinyl, triazinyl, benzimidazolyl,

25



7. A conpound as clainmed in any one of clains | to 6 wherein the
heteroaryl groups 1is selected fromoptionally fused nono, bi or
tricyclic aromati c heterocyclic groups conprising fromone or nore
hetero atons selected fromO, Nor S. 25 8. A conmpound as clained in
any one of clainms 1 to 7 wherein the heteroaryl group is selected
frompyridyl, thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl,

i sothiazolyl, i i vyl h%ri% A2
triazolyl, tet raggﬁ%légia%(gnlzg? g%%%l@lﬂ, na enzo F u¥+‘yl }cﬁﬂggf%ll yPﬂ’e%tmazmyl
i ndol yl, azai ndol phenogazinyhdshionydolyl pyb@z@hl@-pyyllmtmsnyl

azaqui nazol [ nyI pyri dofuranyl, pyridothienyl, thi enopyrl m dyl,

qui nol i nyl pyrinidinyl, pyrazolyl, quinazolinyl, pyri dazi nyl ,
triazinyl, ben2i mAdampoytd as cREmbikinz0y onceefohe/preceping kRiliazsetvicted from:

naphthylldlnyl pyr lyl, p ot hi azin ._ phenaoxazi ny|
benzoxazol y? " or gr?'é‘é%ﬂﬂ\ég@r‘%f"bﬂ -(s]gnorﬂpé%ﬁnﬁ Sad-eraivrieg!  rdiaza-
any one of the prpaedi g ehdwS- Japhe&plaﬂmfot@&h 18ne}-benzenesulfonamide and its
4-Chloro-N-([8-chloro-1- (2, 4- chloropenyg

6-t et r ahydr o- 1, ZPWQ%U“%MZ“BWP'@PIC salts;

azul ene-3-yl] - et hyl am no- net hyl enegewenzene_sul fonam de and its

phar maceuti cal |y SEBiSpkbd-e 4dighiogo-p H’r‘bré‘dlhye‘@ IH-6-oxa-1, 2-diaza-benzo [e]

4-di chl or o- phenyl SHRER%
azul ene- 3-car boxylazlugengg’l %M&Xgﬁeﬁcdd ﬁ% gl&ﬁ(?y%ﬂm%& ésaﬁ) ts Qut[cgﬂy acceptable
phar maceut ical | y saseptable 20 salts; 8-chloro- ] (2,

4-di chl or o- phenyl ) -4, 5-di hydro-IH 6-oxa-1, 2-diaza-benzo [e€]

azul ene- 3- car boxy$<klowme ] -L,- (Mﬁdhyxdw-pkwlybi%eﬁ-idﬂiydmkl—lyb -oxadli ddiarmbents [e]

phar maceutical | y 1 lts .
4- di chl or o- phenyl ?z%%‘ﬁ?g%g%tﬁ)xgﬁ blIc-ll— G‘EJ gryd?oxyzé ﬁrgfblﬁgnz@“[l%e] and  its
azul ene- 3- car boxyphaemaeicafly acoapthlle salfs- yI am de and its
pharmaceutically acceptable salts; 8- chl oro- | -(2,

4- di chl or o- pheny| §-eoroSH@, hy-dichiokd4pkengya; 15-didythoarboloena0 -@hza-benzo [e]

azul ene- 3- car boxyl i xahydro-cycl opentalc] pyrrol-2-yl)-am de
and its phar nace%ﬁ‘feeﬁﬁrcﬁrbgégl?pta&kﬁil eoyé’glffl@ I-ylo agigs)| gdp-ifs- (piarmaceutically

4-di chl or o- phenyl dceédptabde ghittydr o- | H- 6- oxa- 1, 2-di aza-benzo [e]
azul ene- 3-carboxylic acid norpholine-4-yl-amde and its

pharmaceutical ly g é!ﬂ@:%plt-@m ﬁdﬁ:ﬁioﬁ*&l_ﬁhegyl@m 05’-91115'6&)2!}1 6-oxa-1, 2-diaza-benzo [e]
4-di chl or o- phenyl ) - 5-di hydro- | H 6- oxa- | -di aza- benzo [ €]

azul ene- 3-car bowaP@n%réICarbewlewju(h@iabﬁc%rm‘m@empq ) Prel- dey Dagraidg tand its

pharmaceutically acceptable salts;

20 8-chloro-1-(2, 4-dichloro-phenyl)-4, S5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid morpholine-4-yl-amide and its = pharmaceutically

acceptable salts;

8-chloro-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e]
azulene-3 -carboxylic acid (4-methyl-piperazine-1-yl)-amide and its

25 pharmaceutically acceptable salts;

8-chloro-1-(4-chloro-phenyl)-4, S-dihydro-1H-6-oxa-1, 2-diaza-benzo [e] azulene-

3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable salts;

8-chloro-1-(4-chloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e] azulene-

3-carboxylic acid pyrrolidin-1-ylamide and its pharmaceutically acceptable salts;
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25 pharnmaceutically acceptable salts; 8-chloro-I-(4-chloro-phenyl)-4,
5-di hydro-1 H 6-oxa-1, 2-diaza-benzo [e] azutene- 3-carboxylic acid
pi peridin-l-ylam de and its pharmaceutically acceptable salts;

8-chl oro-1-(4-chloro-phenyl)-4, 5-dihydro-1 H 6-oxa-1, 2-diaza-benzo
[e] azul ene- 3-carboxylic acid pyrrolidin l-ylam de and its
pharmaceutically acceptable salts;

8-chl oro-1-(4-chl h 4. 5-di aza enzo
[e] azul ene- 3- ca%g&@){? ﬁg(}ig}g]oad Rlbeflﬁ'ﬁ lhlidrf?fl i -(%a é#dd'iafas enzo [e] azulene-
phar naceutical |y Scaepkald &idabipiolin- y(agnde and its pharmaceutically acceptable salts;
4- Di chl or o- phenyl ) - 8- et hyl -4, 5-di hydro-1H 6-oxa-1, 2-diaza-benzo

[e] azul ene- 3- carb@xa- Dx&xkﬁ@lpﬂerﬂl)mﬁ\bﬂylm I5=aithyaira - ghe- 6363@ 1i, 2 Sliaza-benzo [e]
pharmaceutically acceptable s salts; 2,

4-Di chl or o- phenyl )aZLéef??é‘{ FRfpoxylic sclélpwywla e degnlits phonnsiceisaliyeasseptable
[e] azul eng-3-carhaxylic acid pyrrolidin-I-ylamde and its
pharmaceutically acceptable salts; 1-(4-chloro-phenyl)-8-nethyl-

5-di hydro- | H6- Qx(inch%IdiIbBE@xyB%l% ”gxezl s%@dﬁ]m 6380a3: 5%549%&} g_

acid piperidin-l-ylamde and it$ pharnacéut | |y acceptable sa
1-{[8-chl oro-|- (azuleneci-edsbaxybc m@pyrc)hdm-l -4lamile aBd its pharmaceutically
-tetrahydro-7-thi za- cyclopenta [e] azul ene-3-carboxylic
aci d piperidin- I-gﬁéﬁ?ﬁgggﬁd its pharnaceutically acceptabl e salts;

80h|orol(2 4- rahydrg- 7-t hi a- 1.,
2-diaza is cycl ope lﬂ?;{] P }%nﬁlpen')éetgyl art gg“)?’df fl?—%—ox 178 Yiaba-beha ey azutene.
(hexahydr oz1cycl opéradokdic qo;drmp)ﬂrrdﬁl-y-bfhamu&m)dlﬁs pineimbdeatically acceptable salts;

phar maceutical ly accept.abl e salt.s; 8-Chloro-|: . .
4-di chl or o- phenyl ‘ﬁbe'gg‘”& lhﬁa“'é‘?*iw@’@?g‘;“ygl'fﬁi %g“e“?hmf%ﬁh‘a“ 2-diaza-
cycl opent a[ e] azul eptopdn@adé]Roxlyhd- F—c@cﬁby@h@b@@bip@hdlnh Z)Méxﬁlﬁk geimnd its
phar maceutical |y accept able salts; 20 Chl or o- |

4-di chl or o- phenyl §4 ar"“a‘?uﬂ?arﬁl)‘/&fi‘i’fpﬁ‘ble@aléﬁ’t hia-1, 2- d| aza- as-i ndacene-
3-carboxylic acid piperidin-I %’I m de and its pharmaceutically
21’0

accept abl e sal ts; 3-Cplarpilfot-lichloro-pheaylyhy b5 ot f?ﬁélﬂwilﬂ) Tythiad, Zdiegatr o- 4,

6-dithia-| c2- dla
(hexahydr oicycl ope}%%%%?% %ﬁ‘??’% 3 §ar @hgﬁ&%g&éﬁgag < Cloﬁ%nrt%égm?lcza ? y

accept abl e sal t s; amBlegndiig Wawgtxallﬂa@ﬁmmiosfm,phenyl) 4, 5-di hydro-
| H6-thia-1, 2- d| aza-benzo [e] azul ene-3-carboxylic acid
pi peridin-1 - yI am 8é&hionet11(2 st-gikaloresrhenyl)-¢.23-dify die-d Hpd, abiiﬁaia-SéFdisz;a-

8- Brono- 1-(2, 4- d&ﬁmp%é’[eﬁ%’l@é{é a—céi‘b())gfhg aBXB{aném 1-y§am1)(<ic and its

2-di aza- benzo [ e]
pharmaceutically acceptable salts;

20 7-Chloro-1-(2, 4-dichloro-pheny!)-1, 5-dihydro-4, 6-dithia-1, 2-diaza-as-indacene-
3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable salts;
7-Chloro-1-(2, 4-dichloro-phenyl)-1, 5-dihydro-4, 6-dithia-1, 2-diaza-as-indacene-
3-carboxylic acid (hexahydro-cyclopenta [c] pyrrol-2-yl)-amide and its
pharmaceutically acceptable salts;

25 8-Chloro-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-thia-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable
salts;
8-Bromo-1-(2, 4-dichloro-phenyl)-4, 5-dihydro-1H-6-oxa-1, 2-diaza-benzo [e]
azulene-3-carboxylic acid piperidin-1-ylamide and its pharmaceutically acceptable

30 salts.
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azul ene- 3-carboxylic acid piperidin-l-ylamde and its

pharmaceutically acceptable 30 salts. 27 10. A pharnaceuti cal
conposition conprising the conpound of forrmula (1) as clainmed in any
one of the preceding clains and a pharnaceutically acceptable

carrier, diluent or excipient. s |It. A method of treatnent of

di seases associ ated with cannabi noid receptors by providing a

t herapeutically reconmmended anpbunt of the conpound of formula (1) as
claimed in any one of claims 1 to 9 or the pharnaceutical conposition
as clainmed in claim10, to a manmal in need of such treatnment. 10

12. A nedi ci ne 100A phaeataeetital casusition torfristigsasatpoand otfoatssl (Wa$ haxmed

t he cannabi noi d tecept or s ri sj.ng the co nd of fornula

claimed in any ond 8% &%%%d RenBref’?)d”@ﬁg Blramfsh%“dggé’ﬁﬁ‘ﬁ@@m“?@gl acceptgble carrier,
conposi tion as cl dilmdos ¢xcipient.m 10. 15 13. Use of the conpound of
formula (1) as clainmed in any one of clains | to 9, the

phar maceut i eal conposition as claimed in claim 10 or the nedicine as
clainmed in m 12 as a medi canent suitable for the treatnent of

di seases assoc !i afi"ﬁ ofc HFARBHnei dissasesepseniajed 2Gth] gannplyjeoidfreeptors by

compound of for mJbﬁl;v{dlr) Phhe #;é\hi'&?lg/ }e@orﬁrﬂé’ndg@%ng’\gmﬁk He B B&dgof{fg'rgi d(l)

manuf acture of a nedi carrent or the treatnent o | Sseases assocCi
wi th cannabi noi day elgirdoinsanylene of prioseb g0 df orpthe hnimmgedticel composition as

of formula (1) aSC‘g‘ln?e'dgﬁglﬁf"?é,&'r‘rﬁ' gn1a1 al {2115ne§ %I‘I S{aengrf]t he steps of i)

converting the conpoun “Hor nul a (4) by
reacting wit¢h a suitable substl tut ed hydrazi ne hydrochl ori de of

12 g; m;}r aA( 8) A ﬁl z< ncq:%lcﬁ%m ?or iseat x%géz %ﬁ{?ﬁt}%ﬁ%’( lﬁfglgelts\l haéquyH ( CH%% thyy cannabmoxd
formula (4) to Obﬁe&tpﬂor& bempédih @é ccﬁrﬁ)ﬁd"ﬂb af forhula (1) as claimed in any one of claims

I to 9 or the pharmaceutical composition as claimed in claim 10.

15 13. Use of the compound of formula (1) as claimed in any one of claims 1 to 9, the
pharmaceutical composition as claimed in claim 10 or the medicine as claimed in
claim 12 as a medicament suitable for the treatment of diseases associated with

cannabinoid receptors.

20 14. Use of the compound of formula (1) as claimed in any one of claims 1 to 9 in the
manufacture of a medicament for the treatment of diseases associated with

cannabinoid receptors.

I5. A process of preparing the compound of formula (1) as claimed in claim 1,
25 comprising the steps of*
i) converting the compound of formula (2) to compound of formula (4) by

reacting with a suitable substituted hydrazine hydrochloride of formula 3),

0®
X—(CHa)n O
( CHz)n/ CIH3N. . H
COOR (3) Ar

2
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o X-(CH2)m(CHz)/ OR X-(CHz)mOH 1 /N (CH2)n 1\ NAI AN (4)
(5) Ar iii) converting the conpound of fornula (5) to conpound of
formula (1) by treating with suitable substituted am ne of formul a

NR2R3, where R2 & R3

s are as defined inclaiml1, 0 0 X-(CHZ) m

[ X--1CHZ)YmMN Rx (CHx ON )~ 1 (CHx)n Rx N~N A Ng N (5 A (') Ar
iv) alternatively, converting the conpound of fornula (5) to conpound

f f | 7) byt . W,th d of ,.f l NH2 wh
ios asor (rjnejf ?n(ed)i ny%l ;?fr?édf&%n ﬁ?'ﬁp&‘%{?gﬁhf%ﬁ@)tgg%ﬁ“ﬁ\ﬁﬁﬁl ff li(}?qu_f(laﬁg

N NN 10 (5) Ar p) v) converting tRe conpound of fornmula (7) to o
conpound of fornula (8) c ~OQW4Q_/
NNAAA (7)) A (e) vig®

iit)
5
1v)
10
v)
vi)
15

onvrt\'Nng t he conpound of feandrul a

4) (5)
converting the compound of formula (5) to compound of formula (1) by
treating with suitable substituted amine of formula NR,R;, where R; & R,

are as defined in claim 1,

X—=(CHz)m
(CHZ)n/

@

alternatively, converting the compound of formula (5) to compound of
formula (7) by treatment with a compound of formula NH,Q, where Q is as

defined in claim 1,

X—(CHa)y
(CHz)n/

converting the compound of formula (8) to compound of formula (1) by

treatment with suitable substituted amines of formula NR;R;, where R, and

Rj are as defined in claim 1.
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treatment with suitable substituted am nes of fornula NR2R3, where R2
and 1s R3 are as defined inclaiml. C NO X-(CHx)mNO/X-(CHIm
N Rz (CHZ}~ (CHZ)n Rz iNI ~-N Al A A (8) Ar (I) 29 16. An
internediate of formula (2) X-(CH2)mO (CH2) COOR A O (2) wherein:
s "A represents optionally substituted heteroaromatic groups, 'X is
selected from -CH2-, 0, S, SO S02, or NR, where R represents H,
optionally subsfi tAﬂﬁF&mQ&&HBF fcﬁ%lu?a% d fromlinear or branched al kyl
and cycl oal kyI groups and, m& represents integers such that |

m+n: 53; or ' A represents substltut edxarmm& group, 'X may be
selected from0, S, SO 10 SO2, qcH R represents H,
optionally substituted groups sel ect e | i #@&R or branched

al kyl , and cycl oal kyl groups and m ents integers such that
2<mtn-<3; or "A represents optional ubstituted heterocyclic
groups, 'X may be selected from '-CHZ-'? 0 S, SO S02i or Nit'
where R represents H, optionally substituted 1is groups selected
fromlinear or branched al kyl and cycl oal kyl groups and m & n
represents integemeEifsh t hat I < mtn53; or "A' represents optionally
substituted.alicychi | ect from .

S, SO, S2, or y A g %l‘r;% %i io ré r'e egﬁlflge%e%ma?lr%ag’glgfow Sutsfs sf%f‘&%fmm
groups sel ected fF—SﬁﬂH iGhedr SOy S@f,emcmﬁd \a}iekele’ ae;deseyt@IIOab;kmhalgr SubRstuted

and m& n 20 represent s inte such .t hat R represents a
li near or branche§" ng)f(S‘Tleaeéir% ?miaf or Rrang a)ﬁc[deq“ﬁggf“ifgl?ﬁkﬁtﬁfWF gn¢oy &n
substantially as herabms feseiishadhm itdnrhesrence to

‘A’ represents substituted aromatic group, ‘X’ may be selected from O, S, SO,

10 SO,, or NR’, where R’ represents H, optionally substituted groups selected from
linear or branched alkyl, and cycloalkyl groups and m & n represents integers such
that 2<m+n<3; or
‘A’ represents optionally substituted heterocyclic groups, ‘X’ may be selected from
‘“CHp-’, O, §, SO, 80, or NR’, where R’ represents H, optionally substituted

15 groups selected from linear or branched alkyl and cycloalkyl groups and m & n
represents integers such that 1 <m+n<3; or
‘A’ represents optionally substituted alicyclic groups, ‘X’ may be selected from
‘~CH,-’, 0, S, SO, SO,, of NR’, where R’ represents H, optionally substituted
groups selected from linear or branched alky! and cycloalkyl groups and m & n

20 represents integers such that 1 <m+n<3; R represents a linear or branched alkyl

group.

17. An intermediate of formula (2), substantially as herein described with reference to
the accompanying examples.
25
18. A compound of general formula (1), a pharmaceutical composition comprising it or
a process for its production, substantially as herein described with reference to the

accompanying examples.
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t he acconpanyi ng exanples. 25 18. A conpound of general fornula (1),
a pharmaceutical conposition conprising it or a process for its
production, substantially as herein described with reference to the
acconpanyi ng exanples. 30 19, A nethod or nedicine conprising a
conmpound of general fornula (1), substantially as herein described
with reference to the acconpanyi ng exanples. 20. Use of a conpound of

general formul ag(ly) mahRft@Ntdedicln¥ @&nﬁ%fﬂ%‘ ] d&fF8dnRedr Viehbral Sormula (1),

reference to the accompanyi ng exanpl es
substantially as herein described with reference to the accompanying examples.

20. Use of a compound of general formula (1), substantially as herein described with

5 reference to the accompanying examples.
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