5D BENZOFURAN DERI VATI VES AS | NHI Bl TORS OF PDE-4 AND PDE-10 10 15This
application clainms priority to Indian patent applicatfon No: 1647/ CHE/ 2006
filed on Septenber 11, 2006, the contents of which are in or at ed by
reference in their entirety Field of Invention 20The pr eﬂle m’ﬂm
relates to novel heterocyclic conpounds that are useful
phosphodi esterase inhibitors (PDES) in particul ar phosphediesisgsase type 4
i Ahibitors (PDE-4) and type 10 inhibitors (PDE1O) represented byhTBFﬁUIa
(1), their derivatives, analogs, tautoneric fornmns, stere0|soners
bi oi sosters, diastereomers, pol ynor phs, enantioners, appro des
phar maceutical ly acceptable salts, pharmaceutically accept “m,”gj Im
pharmaceutical |y acceptable sol vates, pharnaceutically acceptq Omz
25conposi tions containing them and thelr use in treating altergrc
i nfl ammat ory di seases and for inhibiting the production of Tunor hbcr05|s_
Fact gr ( TNF- a)pieenzoruraN BERVAHes &Specisroérd be meesend bdoRvention, the
conpounds represented by general fornmula | are useful in the treatnent of
various allergic and inflammatory di seases including asthma, COPD, allergic
rhinitis, allergic conjunctivitis, respiratory distress syndrone, chronic
bronchitis, nephritis, rheumatoid 30 spondylitis, osteoarthritis, atopic
dermatitis, eosinophilic granuloma, psoriasis, rheumatoid septic shock,
ul cerative colitis, parkinson's disease; nmultiple sclerosis, chronic
i nf li@mmati on, Crohn's syndronme (Nature Medicine, 1,211-214(1995) and ibid.,
244-248 herein incorporated by reference in their entirety) also other
i nfl ammatory conditions of |ungs, eyes, joints, bowels, skin, heart and
central nervous system(CNS). The present invention also relates to a
process for the preparation of the novel heterocyclic 35conpounds of the
generic formula (I) - 2 - Background of the Invention Bronchial asthma is
a conplex nultifactorial disease characterized by hyperactivity of the

15 This application claims priority to Indian patent application No.1647/CHE/2006 filed on September 11,

2006, the contents of which are incorporated by reference in their entirety
Field of Invention

20 The present invention relates to novel heterocyclic compounds that are useful as phosphodiesterase
inhibitors (PDEs) in particular phosphodiesterase type 4 inhibitors (PDE-4) and type 10 inhibitors (PDE-
10) represented by formula (I), their derivatives, analogs, tautomeric forms, stereoisomers, bioisosters,
diastereomers, polymorphs, enantiomers, appropriate N-oxides, pharmaceutically acceptable salts,
pharmaceutically acceptable hydrates pharmaceutically acceptable solvates, pharmaceutically acceptable

25  compositions containing them and their use in treating allergic and inflammatory diseases and for inhibiting
the production of Tumor Necrosis Factor(TNF-a).

In another aspect of the present invention, the compounds represented by general formula I are
useful in the treatment of various allergic and inflammatory diseases including asthma, COPD, allergic
rhinitis, allergic conjunctivitis, respiratory distress syndrome, chronic bronchitis, nephritis, rheumatoid

30  spondylitis, osteoarthritis, atopic dermatitis, eosinophilic granuloma, psoriasis, rheumatoid septic shock,
ulcerative colitis, parkinson’s disease; multiple sclerosis, chronic inflammation, Crohn’s syndrome (Nature
Medicine, 1,211-214(1995) and ibid., 244-248 herein incorporated by reference in their entirety) also other
inflammatory conditions of lungs, eyes, joints, bowels, skin, heart and central nervous system(CNS).

The present invention also relates to a process for the preparation of the novel heterocyclic

35  compounds of the generic formula (I) .
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5 respiratory tract to external stinuli. Airway inflammation |eads to a
nunber “of severe |ung di seases including Asthma and chronic obstructive

pul nonary di seases (COPD al so known as Chronic Cbstructive A rway D sease,
Cahronic Cbstructive lung Disease or chronic airflow limtation and chronic
airflow obstruction). The airflow limtation is usually progressive and
associ ated with abnormal inflammatory response of the |lungs to noxious
particles or gases. 10Many bi ol ogi cal responses are nedi ated by | evels of
cyclic nucl eotides mainly cAWVP and_%gmm>mhich in turn are synthesized by
adenylyl cycl ases (ACs) and guanyl ate cyclases (GCs). To regul ate | evels of
cAVP and cGw, all cells have Phosphodi esterases (PDEs) that hydrolyze cAWP
and cGW to 5 - AWP and 5 -GW. In humans there are 21 different PDE
isofornms that are classified into 11 different groups. Basically these PDEs
fall into three categories: 1l.those that are specific to cAMP, 2 .Those
that are 15 specific to c(mﬁ? t act on both cAMP and cQGwP.
These 11 groups of PDEs are gé.%mggﬁggggm%&ng to their nucl eotide
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m ner al asteRsdrtOpPPBMC Med. Genet, 2005, 6, 1, 9). Inflammtory | eukocytes
infiltrate the airways of ast hmat i c patients in which eosinophils are the
maj or conponent and al so they are accunul ated nore in the |lungs. Wen
activated they synthesize and 15 rel ease inflammtory cytoki nes such as

I nterl eukine-1, Interleukine-2 and Tunor Necrosis Factor- a (TNFa) as wel |l
as inflammatory nedi ators. Thus, the conpounds of the present invention

al so inhibit the production of Tunmor Necrosis Factor, a serum glycoprotein,
which is involved in the pathogenesis of a nunber of autoi mune and

i nflammatory di seases. TNF-a production in pro-inflammtory cells becones
attenuated by an elevation of intracellular cyclic adenosi ne

3' 5' -nonophosphate (cAMP) which in turn is 20regul ated by PDE fam |y of
enzymnes. hbnselectlve PDE |nh|b|tors I|ke theophylllne have been

Y Y M .. o, Y b



25 First generation PDE4 inhibitors include Rolipramand Ro20-1724 which
bel ong'to the catechol diether group. Because of side effects |ike nausea,
vom ting and increased gastric acid secretion their devel opnent as

t her apeuti cs has been halt ed. Rol i pram Ro-20-1724 - 4 - Current
drug discovery efforts involved the design of the PDE4 inhibitors with
reduced side effects while naintaining the anti inflamatory properties of
rolipram Conpound like Cilomlast, roflumlast, Lirimlast and AWD- 12- 281
bel ong to the second generation PDE4 inhibitors. A few showed | ess side
effects and roflum |l ast and cilom | ast have progressed to the advanced

st ages of devel opnent. COOH 00 C 5 Clomlast

Also Inhibition of PDE-IV enzyme increase levels of cAMP and Cyclic AMP modulates the
activity of the most of the cells that contribute to the pathophysiology of allergic asthma. Elevation of
¢AMP would produce beneficial effects, some of which includes apart from airway smooth muscle
relaxation, inhibition of mast cell mediator release, suppression of neutrophil degranulation, inhibition of

5  basophil degranulation and inhibition of monocyte and macrophage activation. The connection between

PDE4 activity and cognition has been speculated ever since the discovery that the cAMP —regulating dunce

~ gene of the fruit fly encodes a PDE4 homologue(Nature, 1981,289,5793,79-1,J mol.biol.,1991,222,3,553-

565). Another two important roles for PDE4D have recently been identified in cardiovascular tissue; one is

a correlation for PDE4 polymorphism with stroke and another is an involvement in vascular smooth muscle

10 cell proliferation (Mol. Pharmacol.2005,68,3,596-605). Finally, there are reports linking between PDE4D

and osteoporosis. Specifically single nucleotide polymorphisms mapping to the PDE4D gene are linked to
variability in bone mineral density (BMC Med Genet, 2005, 6, 1, 9).

Inflammatory leukocytes infiltrate the airways of asthmatic patients in which eosinophils are the

major component and also they are accumulated more in the lungs. When activated they synthesize and
15  release inflammatory cytokines such as Interleukine-1, Interleukine-2 and Tumor Necrosis Factor- a (TNF-

a) as well as inflammatory mediators. Thus, the compounds of the present invention aiso inhibit the

production of Tumor Necrosis Factor, a serum glycoprotein, which is involved in the pathogenesis of a

number of autoimmune and inflammatory diseases. TNF-a production in pro-inflammatory cells becomes

attenuated by an elevation of intracellular cyclic adenosine 3’5’-monophosphate (cAMP) which in turn is
20  regulated by PDE family of enzymes.

Nonselective PDE inhibitors like theophylline have been used for the treatment of bronchial
asthma and the side effects of which include cardiac dysarhythmias and nausea which are believed to be the
results of non selectivity among PDEs .Of the 11 known isozymes of the PDE family, PDE4 appears to be
the predominant in various inflammatory celis and hence the current research on selective PDE4 inhibitors.

25 First generation PDE4 inhibitors include Rolipram and Ro20-1724 which belong to the catechol
diether group. Because of side effects like nausea, vomiting and increased gastric acid secretion their

development as therapeutics has been halted.

Rolipram Ro-20-1724



Lirimlast PDE4 inhibitors can be divided into distinct classes
based don structural notifs present in the nolecules for e.g. Xanthine,
ni traquazone, catechol diethers etc. Exanples of which are theophylline,

arofylline, nitraquazone, almrall, piclamnast, and filam nast,
respectively. Several compounds have been devel oped as PDE4 inhibitors that
do not fall into any one particular class of conpounds like Lirimlast 10

(BAY-19-8004), a novel sulfinate containing conpound for the treatnent of
COPD. Tofimlast fromPfizer is an_jndazole derivative which is currently
under clinical devel opnent. The devel opnent of ibudilast, a

pyrazol opyri di ne conpound, as a vasodilator and for the treatnent of
allergic ophthalmc disease is in highest phase and for nultiple sclerosis
it is in phase Il trials. BAY-61-9987 belongs to i m dazotriazi nones under
devel opnent ByrreBedre discoyery efiats iryblaett theadesig of ghe RBR4 inbibitorsosithiredated sige effesteases

( @23885,9,{}%&3@{3%% the Limti mmétﬁ? phﬂpér@é’s Sf myﬁmbéﬁﬁbomqwg dllQmi'iagtl ﬂ?ﬁrtﬁﬂéﬁt‘"%&df

snoot h nuscl e and_to suppress the activation of inflamuatory

i bi t G 4P ANE-L2cZ8Y Brleng g s Sarged EpratoniFRES St & SnBRYeddS Side

ci | om | afécys andiotlunitiadt @t cjlonflABhi-prigikssedo 13 @DAnddINIaghslc? BevalagindaiRC- 3886. GRC3886
inhibits PDE4 isozyme subtypes A B, C and D. |4 has a good oral

bi oavai | abi 4y across vari ous ani mal 4R-& anf no eneticceffect had been

not ed at or dosag ooupt\cg/m saf e,Q we ol erat ed
and has exce NJ-oN Pat ent
application whi ch, are useful
for allergy a One of the

representati®e

| ent

exanpl es of this patent &9 s as given bel ow

Roflumilas
5 Cilomilast Lirimilast 0 t

PDE4 inhibitors can be divided into distinct classes based on structural motifs present in the
molecules for e.g. Xanthine, nitraquazone, catechol diethers etc. Examples of which are theophylline,
arofylline, nitraquazone, almirall, piclaminast, and filaminast, respectively. Several compounds have been
developed as PDE4 inhibitors that do not fall into any one particular class of compounds like Lirimilast

10 (BAY-19-8004), a novel sulfinate containing compound for the treatment of COPD. Tofimilast from Pfizer
is an indazole derivative which is currently under clinical development. The development of ibudilast, a
pyrazolopyridine compound, as a vasodilator and for the treatment of allergic ophthalmic disease is in
highest phase and for multiple sclerosis it is in phase Il trials. BAY-61-9987 belongs to imidazotriazinones
under development by Bayer for the potential treatment of respiratory diseases (GB2388594A1-2003).

15 PDEA4 inhibitors have been shown to relax airway smooth muscle and to suppress the activation of
inflammatory cells. PDE4 inhibitors that are at various stages of clinical development are cilomilast,
roflumilast, AWD-12-281,CC-10004,0NO-6126 and GRC-3886. GRC3886 inhibits PDE4 isozyme
subtypes A,B,C and D. It has a good oral bioavailability across various animal species and no emetic effect
had been noted at oral dosages of upto 100mg/kg. The drug was safe, well tolerated and has excellent

20  pharmacokinetics with a long half-life .

Patent application WO 93/19749 claims the compounds of formula I which are useful for allergy

X X,

and inflammatory states.

Where Xy is



Patent US 5,712,298 clains the conpounds of forrmula 1 which is a
phosphbdlesterase inhibitor for Streating airway disorder and dermatitis.

Rl R2 R3 in which Rl is 1-4C-al koxy which is conpletely or partially
substituted by fluorine, R2 is 3-5C- cycl oal kyl net hoxy or benzyl oxy and 10R3
i s 2-bronmophenyl, 2,6-dichloro-4-ethoxycarbonyl phenyl,

2, 6-di met hyoxyphenyl, 4-cyano-2- fluorophenyl, 2,4,6-trifluorophenyl,

2-chl or o- 6- net hyl phenyl , 2, 6-di net hyl phenyl, 2, 6-difl uorophenyl, 2,6-

di chl orophenyl, 3,5-dichloropyrid-4syl, 3-nethylpyrid-2-yl,

2-chl oropyrid-3-yl, 3-5-dibronopyrid-2-yl, 2,3,5,6-tetrafl uoropyrid-4-yl,
3-chloro-2,5,6-trifluoropyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or
2,6- dichloropyrid-3-yl, a salt thereof, and the N-oxide of a pyridine or a
salt thereof. 15The cl ai med conpounds include Patent US 5,811, 455 clains

t he conpounds of fornulae 1 ani Ig - 6 7
- (Rz)s gz)s

One of the representative examples of this patent is as given below.
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Patent US 5,712,298 claims the compounds of formula 1 which is a phosphodiesterase inhibitor for
5 treating airway disorder and dermatitis.
R1

R2 R3

in which

R1 is 1-4C-alkoxy which is completely or partially substituted by fluorine,

R2 is 3-5C-cycloalkylmethoxy or benzyloxy and

10 R3 is 2-bromophenyl, 2,6-dichloro-4-ethoxycarbonyliphenyl, 2,6-dimethyoxyphenyl, 4-cyano-2-

fluorophenyl, 2,4,6-trifluorophenyl, 2-chloro-6-methylphenyl, 2,6-dimethylphenyl, 2,6-difluorophenyl, 2,6-
dichiorophenyl, 3,5-dichloropyrid-4-yl, 3-methylpyrid-2-yl, 2-chloropyrid-3-yl, 3-5-dibromopyrid-2-yl,
2,3,5,6-tetrafluoropyrid-4-yl, 3-chloro-2,5,6-trifluoropyrid-4-yl, 3,5-dichloro-2,6-difluoropyrid-4-yl or 2,6-
dichloropyrid-3-yl, a salt thereof, and the N-oxide of a pyridine or a salt thereof.

15 The claimed compounds include
ZS\\/O cl
N—C N
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Patent US 5,811,455 claims the compounds of formulae I and II



Il One of the representative exanples of this invention is International
pat ent “appl i cati on WO 2006/ 011024 cl ai ns t he compounds of generic formul a
5(1) One of the representative conmpounds is as given bel ow and the
application clains their use in the treatnent of asthma and chronic
obstructive pul nonary di sease apart from other disease states. 0 ijcHOH
OCH, Challenges that are facing the PDE4 inhibitors are mainly nausea,
vom ting, increased gastric acid 10 secretion which nay be because of
selectivity towards binding sites.._gased on the priorart reports conpounds
with selectivity for the high-affinity roliprambinding site causes side
ef fects where as conpounds with selectivity for lowaffinity rolipram
bi nding site are expected to have better therapeutic effects conpared to
rolipram(J. Biol. Chem 1992, 267(3): )798-1804; J. Biol. Chem 1999,
274(17):11796-11810). O her side effects are carg dysar hyt hm as,
vascul itis and osteoporosis. i
identified by using mmin i emee I T
gene fanilies. Homol ogy dcr ders ng EST dal aba lfeal ed PDELOA as the
first nmenber of the PDK mly of phosfhodigsterases. PDELOA has been
shown by localization studie$ to have the nost restricted distribution of
all the 11 known PDE famliges, with the PDE10AI nRNA highly expressed only
in5 the brain and testes %J Bi ol . Chem (1999) 274: 18438- 18445;
Eur . . . | O8F BCPRIRRTIeRse exwplc phdis yenfion is Thi sy que distribution of PDELOA in
the brain indicates a potentlzgi\zfse of PDEIQOA inhibitors for treating

[

orérati on from ot her PDE

neur ol ogi cal and psychiatric ver, PDElI QA inhibitors have

al so been clainmed to be useful < cancer, diabetes and
especially obesity. PDELCA |ike al hasa®conserved segnent of -270
amno acids in the Ctermnal eng 10 this segnent has been denpnstrated
to include the catalytic site. The human PDE10 gene is |arge, over 200kb,
with up ‘?‘W@ﬂn%%ﬁ%apﬂtﬁﬁm&'q%5’106/%'6{8?1* "&fmst“l‘?é%?ﬂuP‘gé’fEFa?’iCé‘?W%‘a The anino acid
sequence is characterized by two GAF glomains (which bind cGW), a catal ytic
region and alternatively splicedj g Rer mi ni . Numer ous splice variants
are possi bl e because of at |eas ative exons encoding the N and 2
for the CGtermni. PDEIOAL, a s e yarkant of PDE1O, is a 779 am no acid
protein that hydrol yses cAMP arxi c&p. B K", values for cAMP and cGW
are Q.05 and 3.0 mcro nolar respectyvely. PDElO is a unique

One of the representative compounds is as given below and the application claims their use in the

treatment of asthma and chronic obstructive pulmonary disease apart from other disease states.

0
|)I\NHOH
N
& OCN
o]
OCH,

Challenges that are facing the PDE4 inhibitors are mainly nausea, vomiting, increased gastric acid

10 secretion which may be because of selectivity towards binding sites. Based on the priorart reports

compounds with selectivity for the high-affinity rolipram binding site causes side effects where as

compounds with selectivity for low-affinity rolipram binding site are expected to have better therapeutic

effects compared to rolipram (J. Biol Chem. 1992, 267(3):1798-1804;, J. Biol. Chem. 1999,
274(17):11796-11810). Other side effects are cardiac dysérhythmias, vasculitis and osteoporosis.



CAMP-i nhi bi ted cGWPase (. 1.Biot Chem (1999)274: 18438-18445). PDE10OA
has beén identified in the islets of Langerhans. PDEL1OA hydrol yses cAVP to
AMP and t hereby decreases intracellular concentrations of cAMP. By

i nhi biting PDEL1OA activity, intracellular |evels of cAMP are increased
thereby the rel ease of insulin-containing secretory granules and therefore,
20i ncreasing insulin secretion. PDEL1QA i nhi bitors are known to play
a-role in treating cardiovascul ar di sorders such as hypertension, ischenc
heart di sease, nyocardial infarctiop and ischem c stroke. Expression of
PDE10 can be detected in the heart (CGene 234:109-117, 1999; Bi ochem

Bi ophy. Res. Conmm 261:551-557, 1999), and cGW and cAMP are inportant
second nessengers that are involved in the regulation of vascul ar snooth 25
nmuscl e tone. The PDEIO fam |y conprises enzynes that are responsible for
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potential t af@éi% hap beep idgntifindjin[thedfest ofd-2ngsthans PRI 104 Aydrddyses VR e dMPARd only a
f ew pri Qferedy tecre@eEh@REIRTr éo“@nt?@i@r%/ogéﬁa&ﬂ‘ﬁy IMtQQ@BEQ)lAMVYty 11\6@:@615}36»@114116

WO 15 20Q3/ 115, WO 2 /0 har maceuticals s hat PDE |
0 i nhi bi gjp Ry hearg) ! r%’ t? 1‘:[@% n%fy@%ﬁﬁ e SEE P vécﬁlaggghefet(f) "8s t hat
PDE 20 O mmﬁasrtggltlszuhrssegbl@w t hey have becone the nost promising targets for

future drug tRei@pP '1rﬁl$blt$r9raredkrfo(vﬁrt§ rbtlaytzh?d’l@m'emadnﬁg @Erﬁaﬁscular disorderf\SucHesCr i bed
above, as regulation of intracellul ar Sié\% rEﬂio%r di nat e gio PDE4, it
has becdWREESIPL ThmibFt &?f@& myogrdiglifar MEFRERITPEL $2Br

i nf | amrede detyetediisbaleas (Gue P34/a89-a51 1998 m&bncmaﬁhy Res. Comm, 261:551-557, 1999), and
c¢GMP and cAMP are important second messengers that are involved in the regulation of vascular smooth
25  muscle tone. The PDEI10 family comprises enzymes that are responsible for the degradation of cAMP and
c¢GMP in various tissues and the activation of soluble and membrane bound guanylate cyclases leads to
increased intracellular cGMP levels and induces vasodilation. The stimulation of various GPCRs (G-
protein coupled receptors) which are expressed in vascular smooth muscle cells induces the activation of
adenylate cyclases, generation of intracellular cAMP, and produces vasodilation. Thus PDE10A likely
30  plays a role in the cardiovascular system.
PCT application WO 2005/012485 by Bayer claims the use of PDE10 inhibitors for the treatment

of diabetes and the compounds disclosed are



20PDE4 al so has shown to be a potential target for CNS rel ated diseases,
depression, nenory enhancenent, cardi ovascul ar di sease and osteogenesis. -
9 - Summary of the Invention The present invention relates to novel
phosphodi esterase inhibitors, in particular phosphodi esterase type 4
(PDE-4) and phosphodi esterase type 10 (PDE-10) inhibitors of general
formula (1) 5 (1) and anal ogs thereof, derivatives, tautoners,

stereoi soners, enantiomers, diastereoners, polynorphs, pharmaceutically
acceptabl e salts, pharmaceutically_ gcceptable hydrates, pharnmaceutically
accept abl e sol vates, N-oxides and bioi sosteres. Additionally, the present

I nvention relates to pharmaceutical 10conpositions containing these
conpounds. Wereby in formula (1) X represents 0, S or NRS and Y represents
Oor S R is

European patent application EP 1 250 923 by Pfizer broadly claims the use of selective PDE10
inhibitors for the treatment of CNS disorders exemplified by psychosis and disorders comprising deficient
cognition as symptom. The only PDE10 inhibitor exemplified in this patent is papaverine and it discloses

5 ICsp values of papaverine for all PDE families.
PCT application WO 2004/002484 by Kyowa Hakko kogyo Co., claims the compounds of

following formula as PDE10 inhibitors.

R1
AN R
&
(R 1L,
NONTR

PDEIOA is emerging as a particularly interest target for CNS disorders. This is due to the very

10 restricted localization of PDE10A in key brain areas. Inhibition of PDE10A using the relatively specific

PDEI10A inhibitor, papaverine shows a reduction in activity and a reduced response to psychomotor

stimulants. Inhibition also reduces the conditioned avoidance response predictive of clinical antipsychotic

activity. PDE10 inhibitors are also shown to be potential targets in treating Diabetes and complications

thereof and only a few prior art references (WO 2002/048144, WO 2003/014117, WO 2003/014116, WO

15 2003/014115, WO 2003/051877) by Bayer pharmaceuticals show that PDE10 inhibitors play a role in

treating cancer. Due to the various roles that PDE10 inhibitors show, they have become the most promising
targets for future drug therapies for different therapeutic areas.

As described above, as regulation of intracellular signaling is coordinated by PDE4, it has become

a validated target for the development of therapeutics for inflammatory diseases such as asthma and COPD.

20  PDEA4 also has shown to be a potential target for CNS related diseases, depression, memory enhancement,

cardiovascular disease and osteogenesis.



15X1 is selected from hydrogen, optionally substituted al kyl, optionally
substituted N, N- di et hyl ami noal kenyl , carboxy, =CH NR5R6, CCCRB; X2
is selected fromoptionally halo, cyano, carboxy, COOR6, substituted al kyl,
NR5R6, - NR5S(0),,,R6; X3 is selected fromcyano, carboxy, alkyl, am do or
tetrazolyl; 20X4 represents 0, S, NR5, N OR5, =N OCH2COOH, =N-0-Me; X5
represents hydrogen, hal o, hydroxyl, cyano or alkyl; or Wien two X
groups are ortho to each other, they may together forma 4 to 7 nenbered
ring systemselected fromalicyclig.or heterocyclic ring which may be

saturated, partially saturated or - 10 - unsaturated, aryl, or heteroaryl.
The heterocyclic or heteroaryl may have one or nore heteroatons sel ected
fromO, NR5 or S; or When XI and X2 are ortho to each other, they may

together forma 4 to 7 nenbered ring systemselected fromalicyclic or
het erocyclic ring which nay béummanrdithednveptiont j al |y saturated or
unsaturated, aryl 5 or heteroaryl having one or nore heteroatons sel ected

fromO, NRS Qr S. The 4 tq 7 ne rin m .0 tlon be nono-
or di-substi f}l?tpéeéenf/\h“‘feﬂ“o(?)f‘gm?s'—t?ﬁ(’,v ¢ é‘?‘s% egﬁc éﬁ%ﬂ%és '“I%‘Nﬂ@"h@ %(Steralsekyl or
aryl . Repe €@DBt4atnd\peosphodinytdras typs 10t(PRRE- w)ﬁrﬂ)lbitormfmb@raé@nwlﬁgs with optional
substitutions include but not lingted to 10 r is an integer represented by
0, 1, 2 or 3; s is an integer repfesented .,R@% 1 or 2;

represents optionally substitute el ected from al kyl, hal oal kyl

al kenyl , al kynyl, optional | ygsul cl oal kyl , optionally substituted
aryl, optionally substituted he or optionally 15substituted

het er ocycl yl ;

5

@

and analogs thereof, derivatives, tautomers, stereoisomers, enantiomers, diastereomers, polymorphs,

pharmaceutically acceptable salts, pharmaceutically acceptable hydrates, pharmaceutically acceptable

solvates, N-oxides and bioisosteres. Additionally, the present invention relates to pharmaceutical
10  compositions containing these compounds.

Whereby in formula (I)

X represents O, S or NR’and Y represents O or S;

R'is

,_,
—

X, o (X,

X3 X3

15 X' is selected from hydrogen, optionally substituted alkyl, optionally substituted N,N-
dimethylaminoalkenyl, carboxy, =CH-NR’R®, COOR®;
X? is selected from optionally halo, cyano, carboxy, COOR’, substituted alkyl, NR’R®,
NR’S(0)mR;
X3 is selected from cyano, carboxy, alkyl, amido or tetrazolyl;
20 X* represents O, S, NR?, N-OR’, =N-OCH,COOH, =N-O-Me;
x? represents hydrogen, halo, hydroxyl, cyano or alkyl; or
When two X' groups are ortho to each other, they may together form a 4 to 7 membered ring

system selected from alicyclic or heterocyclic ring which may be saturated, partially saturated or



R3 and R4 i ndependently represent hydrogen, hydroxy, halo, cyano, am no,
aIkyI "al koxy, al kenyl, alkynyl, alkylanino, fornyl, carboxy or carbanoyl;
R5 represents hydrogen, al koxy, R COOR6, optionally substituted alkyl or
optionally substituted aryl; 5R6 represents hydrogen, optionally
substituted al kyl or optionally substituted aryl; or R5 and R6
together may forma 3 to 12 nenbered nono or polycyclic ring which may be
saturated, partially saturated or unsaturated and rmay optionally contain
one nore heteroatom selected formO0;oN, S, and may optionally be nono- or
di -substituted; R represents a direct bond or an optionally substituted
al kyl ene; 10n is an integer represented by 0, 1, 2 or 3; mis an integer
represented by 0, 1 or 2; I n anot her aspect of the present

i nvention, when two R4 groups are ortho to each other, they may join

t oget he rnge@rafed anlpr SeitronryvktTbe hetqiopselic o betezngrybmayaye dng bt ryorsbsttqwa@t!reaelqcted\g whi ch
may opt ifema, NR® brsgbude upto 2 heteroatons selected fromO, S and NRS 15In

anot her aspe 0 pres ntio NRS, t and R5 may
join toget he%‘f'b;( "&g%zfes"g %‘Pé?cgﬂﬁ'f)’r th%'ggﬁﬁ?ﬁ‘f é&m‘sa 77'“?‘?&’%8?%&15"?‘?%9 whi ch
may opt isdersed [fpmabieyclis an heserecydic ringwhigltiulayt tie sraratedy partially adnanared @ vosatyaied eyl

opt i gnalol yetepdaR$tdving Bﬁed)r more heteroatdnﬂ sdi&led AOAIRRS GSP B 10 ‘? BEmires %ﬁ%‘styst!:lﬁlve ntion
relates to a, process reparation of the novel het er.oc

compound® gpticgelhey é.’PO“‘P d’lr I‘?U?“Bs“ e W“Q Gf“h( Qétcaféﬁat ﬁ&o%ép%é“ck R’ ﬁé pident

i nvent i @yl rRepradesrstive @xdntpies phte ABE 2 uifembBerdd Er@sTRAIS btiodd SubsiRinidgs REGRMUNES Of
general farmyla (1). The conpounds of the present invention inhibit
or regulate the TNF al pha production and are useful in the treatnent of
toréqdlseases i ncl udi ng ast hma, inflaqpatory di seases,

allergic a@ﬂqlnfla
allergic c tionsy QFte ¢ njuncbhvybss e05|@ophllle ul oma
psori asi s, u rthriti |abet 5 cr n di allergic
rhinitis dotyaxi ck and res ry di ess h9rre. The
conpounds of present Fnvent i oR are/part ula(]y sef o’ Fbr t treat ment of
asthma and chronic obstructive pul nonary di sggse (COPD). - 12 -
N NG
N7 NH N;: N TN N4;\NH s COOH
e Y Y v
)N\Hz HN” COOH
NN NAN NZ>N"cooEt NP N7 COOH /L

I i N“ "NH
\)ﬁ) : \/% . \HYKO \HYKO \)\Ygo
COOEt

10
r is an integer represented by 0, 1, 2 or 3;

s is an integer represented by 0, 1 or 2;
R2 represents optionally substituted groups selected from alkyl, haloalkyl, alkenyl, alkynyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl or optionally
15  substituted heterocyclyl;



Det ai | ed description of the Invention The term"alkyl" refers to a
strai ght or branched chain saturated aliphatic hydrocarbon that may be
optionally substituted with nmultiple degrees of substitution being allowed.
Exanpl es of "alkyl" include but 5 are not limted to nethyl, ethyl,

n- propyl, isopropyl, n-butyl, t-butyl, n-pentyl, isobutyl and the |ike and
the substitutions may be selected from hal ogens, hydroxy, al koxy, acyl,
amno, nitro and like. Unless specified by for exanple, the phrase"Cx-Cy

al kyl" which refers to an alkyl gropyp with specified nunber of carbons, in
the entire specification the term"al kyl group” refers to C1-C6 and a
simlar terninology w il apply for other preferred ranges as well. 10The
term "al kenyl" used herein, either alone or in conbination with other

radi cal s, denotes a stralght or branched C2-C6 aliphatic hydrocarbon chain
cont ai ni ng oR&angR* independeatlylyepresend hysisngtro hydetom ikle. dyamdaninchalkylmiipxyhelkenk i onal | y

substl tqp&,@l Wichibhnifd! idrih ] GroSSQk E8Bmed1; substi tuti on being allowed. The term
"al kenyl " "i'ncl udes di enes and trieneg of str B% and branched chai ns and

are sel ect ed ' BPRIFDF MYArose: @iy B Ok e"r‘?ﬁ}‘i’“a"y?“ f"&’ﬂ)?\ky' %5 OBl yfpstituted

3- pent enpt;, 4 pentenyl, 2-hexenyl, 3hexenyl, 4-hexenyl, 5- hexenyl 2-

15hegt enyl ﬁrpsteﬁplwmog %ﬂ%ﬁwhmﬁm@agﬁﬂt& b anﬁsubéaﬁl&hm The term
useg er a

"al kynyl " el n one or I n conbl nat ot her radi cal s,
denotes a, sfr %nd&htogeé'rer Bi‘yafﬁ'(%"’eH dhmpmbezed F‘BPPa‘t’T’@Y‘HS}Hr'B%HP‘E‘UﬁaYd’G fRteh ng t wo
t 0 ei ghtpatisliyataated\brivisatareed Qhd 1B @tidnailypdotail @Adforvhdtgdutoibsgletiad fopt 0N, | v

subst i tube Lt e of substitution being allowed. The term
"al kynyl m??'colpgogalmam-o%n (fs t(%'ﬁeeds such as ethynyl, 1-propynyl,

2- propynyl , R isprespniga dlreg.bgruitoymqulor@lly sRptityted Alpylent- pent ynyl , 2- pentynyl ,

3- papt ynyl , 4@%&%&% reselarehswriyiorﬁ hexynyl, 4-hexynyl, 5- hexynyl, and the
refers to a dival ent aIkyI | i nki ng group.

i ke. e term"”a

Exanpl es of SVR?V@ﬂﬁr@VEEé? ciide, but are not linited to,

et han- 1, 2- di Yi gnother @gran otuhsprdseytl inveioopehan fwoR* gropps, ardoartha - ebghlotinhr, ey may
but an- 1’J(§n @ga&lm ml}wnaar;m&m%a Qhshhurated o FakfHy sama%@%a%éma, ﬂayyolpﬁ.ongmn&das upth Ke-

25The térm "al koxy" refers to a group - ere I's as herein
def i ned: ZhRé’ﬁ?‘%"é%ﬁlﬁ‘éidlfi?@ QRaMN%s i ncl ude but are not linited to nethoxy,
et hd$y and t ireanbihdt@spect of the Pegent iavemicnhiaheaad kNR’, thaafRérasd R Dmiyhieingsgetigr to

_Re- hal qgen, sat\(}ﬁr%gf ﬁ?atdm%ed%l 1 Y Imefidrdd g%g shith %lé’?é’@orlﬁ[lﬂco'ﬂéin o%?ﬁrgk a‘ﬁ’ﬁ{?ﬁﬁt ed

fromfluorine brom ne an I ne a can be
di hal oalhktggoaters a@@!“%ﬂwatm#lysmﬂlw yhal oal kyl 1ike nethylene chloride, CF3,

CHF2, CF2-CF§ gk snouéxoagaet tkﬁrpfgsenhﬁllvé?lt'iorf Bh®¢ & af Rockds Ythd YWepalidnQdtitiReovddr 0N Ne
or |od refers to a C5 - Cl2 aromatic ring system

whi ch rgyferl?%yc%cﬁ%‘i}"gﬁ °§gen‘iﬁ“(§ F/l ®or polycyclic. The termincludes ring(s)
optiZ2®nal |y sibhgttianatheedsppdtt the mqisem ppreaticterglase s f pharhaceitical tcowpesitenisruging - 13 -

al | oned cg,gg,u];lgg%fgw@ﬁwnwwpns may include hal ogens, nitro, am no, alkoxy,
al kyl sul fon){_ am no, | car bonyl am no, car box al k car bonoyl ,
’ o N Y e

hydr oxy, and Wpo"“@%frfﬁ BFSF M APYFItIoq AR RYSOr r?ﬁ'ﬂal‘id ' Pifepi9te profucfiop &

i ndany| ,usdfil pi @ yeatmerd of hlergid 0@ .inflammatory diseases including asthma, inflammatory diseases,
allergic conditions, allergic conjunctivitis, eosinophilic granuloma, psoriasis, rheumatoid arthritis, diabetes,
25  crohn’s disease allergic rhinitis endotoxic shock and adult respiratory distress syndrome. The compounds
of present invention are particularly useful for the treatment of asthma and chronic obstructive pulmonary
disease (COPD).



The term "cycl oal kyl" used herein, either alone or in conbination with
other tadicals, denotes a 5 nono, bicyclic or polycyclic saturated,
partially sat ur at ed hydr ocarbon ring system of about 3 to 12 carbon atom
whi ch may be optionally substituted with hal ogens, nitro, am no, al koxy,

al kyl sul fonyl am no, al kyl carbonyl am no, carboxy, al kyl carbonoyl,

hydr oxy, and al kyl. Exenplary "cycloal kyl" groups include but are not
|rmted to cycl opopyl, cyclobutyl, cyclopentyl, cyclohexyl and cycl oheptyl,
per hydronapt hyl , adamantyl, noradangntyl or spirobicyclic groups such as
Spiro (4,4)non-2-yl. 10The term "heteroaryl "refers to nonocyclic aromatic
ring systemor a fused polycyclic aromatic ring systens conprising two or
nore aromatic rings preferably two to three ring systens. These heteroaryl
rings contain one or nore nitrogen, sulfur and or oxygen atons where

N- oxi des, sul fur oxi des andPetfilekdeseription of thedpysintesi bl e het er oat om
substitutions . The termi ncl udes rings optionally substituted wth

hal ogens, nityo, am al ko su l,car bonyl am no,
carboxy, alk Fe 8 Wers t?t?/%ﬁ’g@vr h’é‘hcaedfgam %#Wel%n] ‘%ﬁf‘f ‘é’b(?‘i’ {h?‘lté‘t é&t’%ar yl
gr oups ioptivhalfeubistitntechwitht hyaltinixhdseress ofspbstitykien bemmaﬂlta\zsélﬁeammp&‘za&b'lé includg tar ol e,

tetrazolg, nottlm:t@gﬁlnﬁsthypéﬁﬂ ch'—[ﬁ@pyl ROPFI0h gutylotxlﬁ@ﬂ fﬂzp@rltﬁ,: lst{leaaqa @< Q’Je%.nd the
i sot hi azol e, . pyri di ne, zine, pyrazin qui nol i ne,

i soqui nat'hsf.'f@w%'éﬁzbaftmtﬁ¥f°%éﬂ%t5htyafﬁhﬁé ﬁ'éf’xy' ‘ﬁéﬁ‘o?"ém P'ﬁast?dtk% Unjersspiciisy | |

i sochr omgifty kexagpie, théphrdse e C, ally@ vhivh miérhetae nibg\peduy With speéiBedsumber af @ttald, e 3 t o
15 menmber Gdedird \Qeddigtion iR Einl-BRy1 oRAFUERE §Fe,-ElaRd QE'iﬁmBrten%onlomtﬁ fifgfpes of
unsaturation or is unsaturated. These heterocyclic rings contain one or
mor e heBFPEHE 2aess &ctelld from t he group consisting of nitrogen, sulfur
and/ior oxygemhatemmbh}e'r esedNh&ih, dﬂﬁer alhd bruih cOMbiARiSn MBI odbrqxa;dlas denbies a

perm SSIspal%m oregraenflt:l(m)egté) hplg?s_ltt ! t ocar chamucgmalzmg oneQ)r n10ye car%on( t[()) carggnaclouylf fused

to one or ocyclrc rin oal kyl
ring(s) bofﬂxmm%bmptl%%S@ﬁWWlwltw @gxte@cqfédvsﬁwt@mb@mealg’wwﬁhwmpr| si ng

?ﬁ et ﬂ' nMi(en 1%1?1\1&& Bihes awtt.aé@tthmgm mdct?aaatey thamts bk e ddted BN Vildh yltyt 2-
I ophen

oxazol i soxa ura yl
t et rahy&?fta?ywtheﬁgi %Pgmwlpérpf'm"%‘yr‘ Pef’&"ﬁ ?i?? eAY)t Shexgyy P feien %’vw £l 2
t hi dfor hyenyl 3-heptepytrd-iebazayh yihepténpld@lhstitenyli soi ndol yI qU| nol yl, chromanyl and
t he |ike. Th?het @lrrrmal 'basgp}{érem eﬁfle? ﬁ)net & IB Q&Qﬁaﬂ&pwﬁgtgér %Isulﬁotései m

"carboxy" refers to - term"stereol soners" refers to certain
conpoundiighe schrinshed chai %tptﬁﬂf h@tocwttcamn%e‘md? cighjcarbagy Witk Apey of MopedFplf es or
may ot hebmis smncbelay:aep@bbrﬁu}oiubmea twith ghuBiple edrdel pf Rbsitu@srERing aNtBVes. . ThEeape of
the pres L, NV n nc udes pPUr & efeoi soners as, wal S, m xtures of
Ster oo Soners MR dnd B P PO A 2ol a2 Bl
enar?i orPEWNt‘;érlP?Wﬂt &B‘t”@’méo?reqﬂry@dl 4-gentmil; Ichesny B hexypxbst-hexynyl 4-hexynyl, and  The
term"biﬂqbim(@steres refers to corrpounds or groups t hat possess near
nol ecul ar sh volu tel ribution of
ol ectrons andRORTEARERE BT e AFRET ke g hp R Ut Hoi Hud
hydr ophdbi ot tngt. liBtedi ts, ostltaeflérdayl,cmmmuﬁdsl akdperet.2-tie batarrb4-Biyo dhtenri . 2-dlyl, y

associ atygen-$ .3l ieAs-RGRMN SHiyPinddRtROONI sts and thereby produce bi oI ogi cal
pro&grtles that are rel ated to each other. 5 The ermg%harrraceutlcally

accept abl e saht €™ foMy gl de @ P rRAKY! e Aty LR 3 hereip defined, ReeresiifVeed from
| Nor ganieganips @ludebotararmt limired Mamettéxy, Eoxy bif thltke Cu, Zn, Mnh; salts of
organi ¢ base%‘ S ango'a%l referéj{oqgﬁe%wpe‘wyan%gﬁ %ﬁ@@l{%% alkyl deﬁned as above and

2-di net hyl am noe erazin g peri di ne,
procai nealognds pplertadriTem ﬂuwmeectht?yveamowwe ‘ap¢ l°ﬁ1§? BsA ‘&ﬁﬂ“rRS ha'P?'F)ﬂ)rfbfﬂiPPl e,
t r omet hasfaRelky JHIYRNbAN Y] ﬁd&‘rﬂ’éﬁhylerﬂlcﬁlbrﬁtﬁf@;,&mm@l’z-e?ﬁﬂ enedi am ne, N, N-benzyl

phenyl et hyl am,ne hol,i ne drOXI |c cl ohexyl am ne, 10 netform n,

ben Ianine,ngﬁgﬁQﬁgﬁhreﬁﬂf %“m%.@Twy H%ﬁ@rm?Pgalkylanine, t hi ami ne,

am nopyr i m di¥he terma fiirnd pfary tdiafe ;- Gruardmatic rinpysydtem Whigkemayshsenonecolélinebicydlivdrt he
like; cChioly@clidahemh idsRded iy Pdpasiihypibditied dbiChil@le dBRENF suldlitdfdnRingand t he
| i ke, salts of natural am no acids such as glycine, alanine, valine,

| euci ne, isol eucine, norleucine, tyrosine, cystine, cystine, nethionine,
proline, hydroxy proline, histidine, ornithine, |ysine, arginine, serine,

t hreoni ne, phenyl al ani ne; unnatural am no acids such as D-isoners or
substituted




15 amno acids; salts of acidic am no acids such as aspartic acid,
glutan1c aci d; guanldlne substituted guani di ne wherein the substituents
are selected fron1n|tro am no, al kyl, al kenyl, al kynyl, ammoni um or
substituted amonium salts. \Wiere appropriate, the salts may include acid
addition salts which are sul phates, nitrates, phosphates, perchlorates,
borates, hydrohalides, acetates, tartrates, naleates, citrates, succinates,
pal noat es, net hanesul fonates, benzoates, salicyl ates, hydroxynapht hoat es,
benzenesul f onat es, 20ascorbates, glyyxerophosphates, ketoglutarates and the
i ke. The term "pharmaceutically acceptable sol vates" may be hydrates or
conprising other solvents of crystallization such as al cohol s. The
term"suitable pharnmaceutically acceptable carriers” includes solid fillers
or diluents and steril e aqueous or organic solutions. The active ingredient
will beafivedetit th, sesivioph Kb i helggens snitrq; ARigs i2lkewin 21kvh stlfeay! aamitmt s

suf fici emmcatrmmmﬁrmw darbdxh elkgratbory!, daBagand Mgl /BehRdg eryPgodemeludepachypbove.

Thus, faor | t he conpounds can be conbined with a
wtabl"aphg’lyF1 mmﬁ mﬂwﬁﬁ r?ﬁg? or diluent to form capsul es, tablets,

powders, syr mwerﬂs Vq!ﬂalk@l gsed dersineaitbir glese erriel cqnibinatigniwdth offfse radinaly deretsut i cal
conp@si tricAb) BicydhBYrn polyf:ycﬂ@ﬁfufa&d paﬁlenryt saﬂuateamwcérmaing eﬁﬁmn@dabts_s 8 WEQrtRS
fl avour ant meetgners om?ounds of

ha P AR B B S Cratant STROURT i Sokstsn piro. Ao ARGE HbY TG

pr esent alkgpveiinylaning, epbaxs.aiklyberbonoyl, bydms, and dIRyl. Egenlipdanetopclhiklyl” gextlps indwsle

derivat 'b\ﬁea?e n&%lt&% ' ctlo%Uﬂyp ré?(!ldbﬁtyif ercmﬁentyl crclohexyl and cycloheptyl, perhydronapthyl,
st er eoi soner s, bi ol SOS%GI’S di ast ef eoners, p S, enanF| oners, appr Opl’l ate

N- oxi de@damantyly poradarpanty) opspiEaficy<ia gTPyps %Eé‘ﬁi”&’dﬁ’é)“g‘h? ¥ls, pharmaceutical |y
accdpt abl e hyny ﬁxﬁrﬁ‘ﬂlpte@hﬁr‘memtm@&yblw a&ﬁﬁ&pﬁ@tﬁyﬂerﬁ&{ Nﬁﬁeﬁé‘po@f}dhc aromatic

phar mac ‘?'ﬂ& L)gtlglln% %m%ﬁsqr%%gprl n?or%'ﬂm‘? J.Iigs g{gﬁeragg r;\I/oatl Itﬁhr%g*n% sy%tlpms These hete-lr_(rI g1 Prese nt

i nvention novel era I nh particul ar
phosp hodﬁné%qo@was@ or ylpre nmogem[;eﬂu)mdem élx)’ﬁ?i’@éf’pﬁ aé?rekltoeude@s@lf@rwp@esmd {ipgiies 10)
i nhi bi t QFeSpeRfissPRNRtetatonGubstufiont | The 1 ifdRfds rings opffdRally substituted with halogens,

nitro, amino, alkoxy, alkyl sulfonyl amino, alkylcarbonylamino, carboxy, alkyl carbonoyl, hydroxy, and

15 alkyl. Examples of heteroaryl groups include furan, thiophene, pyrrole, imidazole, pyrazole, triazole,
tetrazole, thiazole, oxazole, isoxazole, oxadiazole, thiadiazole, isothiazole, pyridine, pyridazine, pyrazine,
pyrimidine, quinoline, isoquinoline, benzofuran, benzothiophene, indole, indazole, chromanyl,
isochromanyl and the like.

The term “heterocyclyl” refers to a stable 3 to 15 membered ring that is either saturated, has one or

20  more degrees of unsaturation or is unsaturated. These heterocyclic rings contain one or more heteroatoms
selected from the group consisting of nitrogen, sulfur and/or oxygen atoms where N-oxides, sulfur oxides
and dioxides are permissible heteroatom substitutions. Such a ring may be optionally fused to one or more
of another heterocyclic ring(s), aryl ring(s) or cycloalky! ring(s). Examples of such groups may be selected
from the group comprising azetidinyl, acridinyl, pyrazolyl, imidazolyl, triazolyl, pyrrolyl, thiophenyl,

25  thiazolyl, oxazolyl, isoxazolyl, furanyl, pyrazinyl, tetrahydroisoquinolyl, piperidinyl, piperazinyl,
morpholinyl, thiomorphonilyl, pyridazinyl, indolyl, isoindolyl, quinolyl, chromany! and the like.

The term “carbamoyl” refers to the group ~C(O)NH2.
The term “carboxy” refers to -COOH.
The term “stereoisomers” refers to certain compounds described herein that contain one or more

30  chiral centres or may otherwise be capable of existing as multiple sterecisomers. Scope of the present
invention includes pure stereoisomers as well as mixtures of stereoisomers such as purified

enantiomers/diastereomers or enantiomerically/diastereomerically enriched mixtures.



(1) and anal ogs thereof, derivatives, tautomers, stereoisoners,
enantlbners, di ast ereoners, pol ynorphs, pharmaceutically acceptable salts,
pharmaceutically acceptabl e hydrates, pharnaceutically acceptable

sol vates, N oxides and bioi sosteres. Additionally, the 10conpositions

cont ai ni ng these conpounds. Wiereby in formula (1) X represents 0, S or

NR5

and Y represents 0 or S; Rl is present invention relates to pharnaceuti cal

15X is selected from hydrogen, optionally substituted al kyl,
di met hyl am noal kenyl, carboxy, =CH [§R5R6, and COORG; X2 is selected
fromoptionally hal o, cyano, carboxy, COOR -NR5S(0)", R6; X3 is

sel ected from cyano, carboxy, alkyl, am do or tetrazolyl; 20X represents
0, S, NR5, N-OR5, =N-OCH2COOH, N-O Me; X5 represents hydrogen, halo,
hydr oxyl , cyano or al kyl; or
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15
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The term “bioisosteres” refers to compounds or groups that possess near molecular shapes and
volumes, approximately the same distribution of electrons and which exhibit similar physical properties
such as hydrophobicity. Bioisostereic compounds affect the same biochemically associated systems as
agonist or antagonists and thereby produce biological properties that are related to each other.

The term “pharmaceutically acceptable salts” forming part of this invention include salts derived from
inorganic bases such as Li, Na, K, Ca, Mg, Fe, Cu, Zn, Al, Mn; salts of organic bases such as N,N'-
diacetylethylenediamine, 2-dimethylaminoethanol, isopropylamine, morpholine, piperazine, piperidine,
procaine, diethylamine, triethylamine, trimethylamine, tripropylamine, tromethamine, adamentyl amine,
diethanolamine, ethylenediamine, N,N-benzyl phenylethylamine, choline hydroxide, dicyclohexylamine,
metformin, benzylamine, phenylethylamine, dialkylamine, trialkylamine, thiamine, aminopyrimidine,
aminopyridine, purine, pyrimidine, spermidine, and the like; chiral bases like alkylphenylamine, glycinol,
phenyl glycinol and the like, salts of natural amino acids such as glycine, alanine, valine, leucine,
isoleucine, norleucine, tyrosine, cystine, cystine, methionine, proline, hydroxy proline, histidine, ornithine,
lysine, arginine, serine, threonine, phenylalanine; unnatural amino acids such as D-isomers or substituted
amino acids; salts of acidic amino acids such as aspartic acid, glutamic acid; guanidine, substituted
guanidine wherein the substituents are selected from nitro, amino, alkyl, alkenyl, alkynyl, ammonium or
substituted ammonium salts. Where appropriate, the salts may include acid addition salts which are
sulphates, nitrates, phosphates, perchlorates, borates, hydrohalides, acetates, tartrates, maleates, citrates,
succinates, palmoates, methanesulfonates, benzoates, salicylates, hydroxynaphthoates, benzenesulfonates,
ascorbates, glycerophosphates, ketoglutarates and the like. | ‘

The term “pharmaceutically acceptable solvates” may be hydrates or comprising other solvents of
crystallization such as alcohols.

The term “suitable pharmaceutically acceptable carriers” includes solid fillers or diluents and
sterile aqueous or organic solutions. The active ingredient will be present in such pharmaceutical
compositions in the amounts sufficient to provide the desired dosage in the range as described above. Thus,
for oral administration, the compounds can be combined with a suitable solid, liquid carrier or diluent to
form capsules, tablets, powders, syrups, solutions, suspensions and the like. The pharmaceutical
compositions, may, if desired, contain additional components such as flavourants, sweeteners, excipients
and the like.

The term “compounds of the invention” or “present invention™ refers to the compounds of the
present invention represented by formula (I) as herein defined, its derivatives, analogs, tautomeric forms,

stereoisomers,  bioisosters, diastereomers, polymorphs, enantiomers, appropriate N-oxides,



;16 - When two XI groups are ortho to each other, they may together
forn1a 4 to 7 nmenbered ring system sel ected fron1allcycllc or heterocyclic
ring which nay be saturated, partially saturated or unsaturated, aryl, or
het eroaryl. The heterocyclic or heteroaryl nmay have one or nore heteroatons
selected fromO, NR5 or S; or 5When XI and X2 are ortho to each other, they
may together forma 4 to 7 nenbered ring system sel ected fron1allcycllc or
heterocyclic ring which may be saturated, partially saturated or
unsaturated, aryl or heteroaryl hayjsng one or nore heteroatons selected
fromO, NRS or S. The 4 to 7 nmenbered ring systemmay optionally be nono or
di -substituted with oxo (=0), carboxy, R COOR6, R NR5R6, OR5, alkyl, aryl.
Representati ve exanples of the 4 to 7 nmenbered rings with optional
substitutions include but not limted to r is an integer represented by
0, 1, 2rkarmmeutically qaceeptable:iseliye pharreqsrutientin taeagptphfe dydratesg phapmaceutically acceptpigle
rFrk)resFe&ﬁlteEmdlpﬁmweM.caytas& thiid Bk ame,m@smasﬂﬁgaﬁ&red fromal kyl, hal oal kyl,
al keny a

Subst) ¢ ut od Mpresent BRI e RSl F EFEPS s SR phgRpgme

subst i t tiped (P&t rrdpycspodiesterase fype L0 (PDE-10) inhfRBoraipfeidal formaidp@ndent | y represent

hydrogen, hydroxy, halo, cyano, agino, alkyl, alkoxy, alkenyl, alkynyl,

al kyl am no, fornyl, carboxy, carbanoyl; (R4), when two R4 groups are

ortho to each other, they may j oi to forma saturated,

unsaturated or partially satgratedy Ich may optionally i ncl ude upto 2
het eroat ons selected fromO, S Sfangd 5; R5 represents hydrogen, al koxy,

R COOR6, optionally substituted alfkyl “or optionally substituted aryl;

NR2
O

and analogs thereof, derivatives, tautomers, stereoisomers, enantiomers, diastereomers, polymorphs,

pharmaceutically acceptable salts, pharmaceutically acceptable hydrates, pharmaceutically acceptable

solvates, N-oxides and bioisosteres. Additionally, the present invention relates to pharmaceutical
10 compositions containing these compounds.

Whereby in formula (I)

X represents O, S or NR® and Y represents O or §;

R'is

[ ), | X1,

or
X3 X3

15 X' is selected from hydrogen, optionally substituted alkyl, optionally substituted. N,N-
dimethylaminoalkeny!, carboxy, =CH-NR’R®, and COOR®;
X? is selected from optionally halo, cyano, carboxy, COOR®, substituted alkyl, NR’R,
-NR’S(0)mR’
X3 is selected from cyano, carboxy, alkyl, amido or tetrazolyl;
20 X* represents O, S, NR?, N-OR’, =N-OCH,COOH, =N-O-Me;

X* represents hydrogen, halo, hydroxyl, cyano or alkyl; or



R6 represents hydrogen, optionally substituted al kyl or optionally
substituted aryl; or R5 and R6 together forma 3 to 12 nmenbered nmono or

pol ycyclic ring whi ch may be saturated, 1Opartially saturated or
unsaturated and nay optionally contain one nore heteroatom selected form O,
N, S, and may optionally be nono or di-substituted; R represents a direct
bond or an optionally substituted alkylene; n is an integer represented by
O, 1, 2, or 3; mis an integer represented by 0, 1 or 2;or 15when X is NR5,
then R2 and RS may join together to;dorma saturated or unsaturated 5 to 7
menbered ring which may optionally contain one or two additional

het eroat ons and may be optionally substituted. Preferred is a conpound of
general formula (1) wherein Xis S; Further preferred is where X is 0;
20Further preferred |s where X is NR5, wherein R5 is hydrogen, optionally
substituted 3heyiwook' sypph ynaﬁhwtosambsnhet,umeemaaﬁggbthermrmtmro pmeritgredglg i s
where Riydetn RYede®IRm: alemlEhﬁrhed@{o@JcﬁJ ki \Jh&hV}ﬁh‘[f'(r& ﬁ?ﬁrdce'a %d]l?%hﬂabéd or

Further preferred

substltuted r.o rom
o wher et R e B (TR0 ket b e o B e s AT e | s
wher e Xlfrom®, NBF bk yr, Further preferred is where X1 is COOR6 wherein R6 is

al kyls pref er hpkyxn&b b(yhregﬁh@&) Rych ’othEﬂJ{hE)hlﬁiy tQéeﬁlta%lrrrp94 {oS MdRRRRd ?ﬂ)g §y§em

N, N—dlneth¥lan1noalk X
selected from alicyclic or heterocyclic ring which may be saturated, partially saturated or unsaturated, aryl

or heteroaryl having one or more heteroatoms selected from O, NR® or S. The 4 to 7 membered ring system
may optionally be mono or di-substituted with oxo (=0), carboxy, R’"COOR6, R’NR’R®, OR’, alkyl, aryl.

Representative examples of the 4 to 7 membered rings with optional substitutions include but not limited to

N P H
N NN\ ~COOEt | Pho N o N _o
\ | N NS N Ny
% \ — \ /)
J ! \ / 1 \ / ' \ / ,\ / 1
. NH?
N NH NZONT N49\P N‘J\NH COOH
X
N0 \H\‘r&o \/% \(%O -
10
ﬂz HN" “COOH
N7 N N)\N NZ>N"cooet N7 N7 cooH NJ\

r is an integer represented by 0, 1, 2 or 3;
s is an integer represented by 0, 1 or 2;
R® represents optionally substituted groups selected from alkyl, haloalkyl, alkenyl, alkynyl,
15 optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted heteroary! or optionally
substituted heterocyclyl;



Further preferred is where X2 is carboxy; 30Further preferred is where X2
is COOR6 wherein R6 is alkyl preferably nethyl or ethyl; Further preferred
is where X2 is NR5S(0)",R6, wherein R5 is hydrogen, mis integer 2 and R6
is - 18 - Further preferred is where XI and X2 when ortho to each
other, forns a 4 to 7 nenbered ring systemselected fromalicyclic or
heterocyclic ring which nay be saturated, partially saturated or
unsaturated, aryl or heteroaryl having one or nore heteroatons sel ected
fromO, NRS or S. The 4 to 7 nmenbered ring systemnmay optionally be nono or
di -substituted with Oxo (=0), carboxy, R COOR6, 5R NR5R6, OR5, al kyl, aryl;
Further preferred is where X3 is cyano; Further preferred is where X4 is O;
Further preferred is where X4 is S; Further preferred is where X4 is N-ORS
wherein RS is. al kgxy preferably nethoxy;, 10Further preferred is where X4 is
=N- OCH2COOH; Ri-ftdthh didenspdentyrrpragsent Bydggen Bydsaxy, halopgyanoogyaine: alkylralhoxy alksnek er r ed

I S wher alkR, iakylahisy, lforpyiedatboabtaybatiegiivyl or ethyl; Further preferred is where
R3 is hydrogen. Further preferred | ere R4 is. e IBFUrt her
preferred is o "eg"e0 &/h r?u‘§ s g%\lrﬁSt? ¢ %'eér(lm%g?'nal aﬁ%‘%‘%&ﬁ%ﬁﬁ f?%‘gle:t“ﬁwer?w to form
a sat ur apstpraged oupagiatiyisatirated risg whiclymayeptinapllydnaiudg pptenh hetdroatemy selgsted e §

cont @i N .pRROr two addi tional heteroatons and can be optionally substituted

R® represents hydrogen, alkoxy, R’COOR®, optionally substituted alkyl or optionally substituted
aryl;
R® represents hydrogen, optionally substituted alkyl or optionally substituted aryl; or
R’ and R® together form a 3 to 12 membered mono or polycyclic ring which may be saturated,
10  partially saturated or unsaturated and may optionally contain one more heteroatom selected form O, N, S,
and may optionally be mono or di-substituted;
R’ represents a direct bond or an optionally substituted alkylene;
n is an integer represented by 0, 1, 2, or 3;
m is an integer represented by 0, lor 2;or
15 when X is NR®, then R? and R’ may join together to fo_rm a saturated or unsaturated 5 to 7
membered ring which may optionally contain one or two additional heteroatoms and may be optionally
substituted.
Preferred is a compound of general formula (I) wherein X is S;
Further preferred is where X is O;
20 Further preferred is where X is NR®, wherein R’ is hydrogen, optionally substituted aikyl or
optionally substituted aryl;
Further preferred is where R’ is hydrogen;
Further preferred is where R® is optionally substituted groups selected from methyl, ethyl, propyl;
Further preferred is where Y is S;
25 Further preferred is where Y is O;
Further preferred is where X' is carboxy;
Further preferred is where X' is COOR® wherein R® is alkyl preferably methyl or ethyl;
Further preferred is where X' is N,N-dimethylaminoalkenyl;
Further preferred is where Xis carboxy;
30 Further preferred is where X? is COOR® wherein R® is alkyl preferably methyl or ethyt;
Further preferred is where X? is NR’S(0),R®, wherein R’ is hydrogen, m is integer 2 and R® is
methyl;



In yet another aspect the present invention also relates to a process for
the préeparation of the novel heterocyclic conpounds of general forrmula (1).
20l n yet another aspect the present invention also relates to the

phar maceutical conpositions using conpounds of general fornula (1).
Represent ati ve conpounds of the present invention |listed below are
illustrative in nature only and do not Iimt to the scope of the invention.
1: Met hy1l5-cya. no- 5- (4- et hoxydi benzo[ b, d] furan-1-y1l)-2-oxocycl ohexane

car boxyl ate 252. 1-(4-Met hoxydi benzg.

[ b, dj furan-1-y1)-4-oxocycl ohexanecarbonitrile 3.

4- Cyano- 4- (4- met hoxydi benzo[ b, d] furan-1| -ypcycl ohexanecar boxylic acid 4.

5- (4- Met hoxyd i benzo[ b, d]
furan-l-y1)-4,5,6,7-tetrahydno-2H—indazole-5-carbon itri le 5.

N[ 4- Cyano- 4- Futtherenrdfessed di Wherez %] and &f mberagitha toygaely ethashieses| 4 4viet Tasyebsigd fihari de

6. (3E) sydteln( {1ebEd ¥hadIycRObPBLESycRNBAe wikicd Arafrik NeMRl DRRGEDY saturated or
[b,ciftuan-|-y1)-4- SOOXﬁE%ﬁgohexanec rbonitri

6- cyano B2 ST °8§ PuPYR- °t?9%5-s§!3°ﬁe€t7%%’2¥%5, o Sg Tt I%hydr o
qui Noi | memBsredcring st aiye optionall9 be ndno Br i4ubivistthd itid Obe (] @rbdish RWEPOERY - y1) -
| - phenybnbrOoRS, dndieyiahydr o- 1H i ndazol e- 5-carbonitrile 9.
5- (4- Met hoxydi benzo[ b d] furap-1-yl1)-2-phenyl-4,5,6, 7-tetrahydro-2Hindazol e
-5-carboniti Flglhg_r@_referred is'where X" is cyano;
6- Cyano- 6- ( 4rurtripeeteydd venzokbisdj f uran-1 -y1) - 2- net hyl-5, 6, 7, 8-t et rahydr o
quinoIine-3-g§&g3§%;ngq@&€X gé;.S-(4Ethoxyd i benzo [b,d]furan- |
-yl)-4,5,6,7-tetra yarp- , gpen2|goxazolg;S-carbonltrlIe 12. _
5- (4- Met hoxy Birthenpaebimsd i where Xnis N-QR ywhereip Rois alkaxy preferbly methggsahy dr o- 2H- i ndazol
e- 5-1gar boni t Eirdner preferred is where X* is =N-OCH,COOH;
Further preferred is where X? is hydrogen;
Further preferred is where Ris alkyl preferably methyl or ethyl;
Further preferred is where R is hydrogen;
Further preferred is where R*is hydrogen;
15 Further preferred is where when X is NR®, then R and R® may join together to form a saturated or
unsaturated 5 to 7 membered ring which may optionally contain one or two additional heteroatoms and can
be optionally substituted _
In yet another aspect the present invention also relates to a process for the preparation of the novel
heterocyclic compounds of general formula (I).
20 In yet another aspect the present invention also relates to the pharmaceutical compositions using
compounds of general formula (I).
Representative compounds of the present invention listed below are illustrative in nature only and
do not limit to the scope of the invention.
1. Methyl5-cyano-5-(4-methoxydibenzo[b,d]furan-1-yl)-2-oxocyclohexane carboxylate
25 2. 1-(4-Methoxydibenzo[b,d]furan-1-yl)-4-oxocyclohexanecarbonitrile
3. 4-Cyano-4-(4-methoxydibenzo[b,d]furan-1-yl)cyclohexanecarboxylic acid
4. 5-(4-Methoxydibenzo[b,d]furan-1-yl)-4,5,6,7-tetrahydro-2 H-indazole-5-carbonitrile
5. N-[4-Cyano-4-(4-methoxydibenzo[b,d]furan-1-yl)cyclohexylJmethanesulfonamide
6. (3E)-3-[(Dimethylamino)methylene]-1-(4-methoxydibenzo[b,d]furan-1-yi)-4-
30 oxocyclohexanecarbonitrile
7. Ethyl 6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-5,6,7,8-tetrahydro quinoiine-3-

carboxylate



13.

6- (4- Met hoxydi benzo[ b, d) furan-1-y1)-4-oxo- 3, 4, 5, 6, 7, 8- hexahydr oqui nazol i ne-
6-carbonitrile 14.

6~ (4- Met hoxydi benzo[ b, d] furan-1-y1l) - 3-net hyl - 4- oxo- 3, 4, 5, 6, 7, 8- hexahydr oqu
nazol i ne-6- carbonitrile 1015.

6- (4- Met hoxydi benzo[ b, d] furan-1-y1)-5, 6, 7, 8-tetrahydroqui nazol i ne- 6- car bon
trile 16.

2- Am no- 6- (4- et hoxydi benzo[ b, d] furgn- 1-yl) - 4- oxo- 3, 4, 5, 6, 7, 8- hexahydr oqui n
azol ine-6- carbonitrile 17.

2- Am no- 6- ( 4- net hoxydi benzo[ b, dj furan-1-y1)-5,6, 7, 8-tetrahydroqui nazoli ne-6
-carbonitrile 18.

116- Cyano- 6- ( 4- met hoxydi benzo[ b, d]furan-1-y1)-5, 6,7, 8-tetrahydroqui nazol i n-
2-yl]am n®g &¢eMetboxidibanrafb,dSiranEtylyyil-pherGi-¢.5.6MtetBhyrd- IifEihdagotes Bicarbonitrile

i benzo[ b, d f g"(ﬁplethchyaxge:l&o'[ﬁa]ﬂm 153"1)@ }X'IBX%'T 58k HMBQMHMQ&CJr%n&ﬂé 4H) -

yflacetate 2
[ 6- Cyano- 60( &Cxeeid yraiherhibapds.dfurasraf-2rmethyl-54.7 §terabydep qpinglinedicratiytiy oqui naz
ol i n- 3(4FD y&dacetlc acid 2021. 6-(4- Met hoxydi benzo[ b, d]

f ur agt hy y%)l T e - fry s 86, fuSrlRi eV SN PR3 b dfmg- carbonitrile
[ 6 cyano- 612( ﬁ(WPﬁ@W?lmnﬁéhﬂﬁw ldPDf3exan 3p.4.9.8 7 -hoxahysrordffindazelg-reabagitrite g.-

t et rahydr Oﬁub WI@(H) dlgf(n%[b drdnACL42Ex8-3,4,5,6,7 8-hexah?§equEm}{rhe-&carbomtnle

{ L 6- cyano g ?‘gc@écﬁg{ﬂéu%gzalff% yMt-oxl&l, ,g,7 g%exa]deroqﬁma‘zgling 6t etrahydroqu

i nazol i n- 414
et hoxyd| benzoa[rbo,ndt)lé uran-|-y1)-4-(nmethoxyi mno)cycl ohexanecarbonitri |e

((4 Methoxydlbenzo[b ,d]furan-1 -yl) -5,6,7,8-tetrahydro umazolme-6 carbonitrile
({[ oxyd| enzo{b i furan- é%c cl ohexyl i dene% am nol oxy) ace

tic aci d o é%ﬁ%?r%d%‘-d%@é?ﬂz? dﬁ‘)’é’b{ i5f-axas FrarayprodursagliBt-fier

enbodi ment okarbdagrilpr esent invention is a method of treating an inflammtory

di sease, d},Sqrqglo Ol £ e OB IRTAEL O }?,@,M%thyagqlgmz&ﬁpk@mwa gt ory

I nune response or ase o ndi onin assocl ated with an

excessi ve Hedbeyprarb-@fmethrpydipenzpld, dﬁ#@sbﬁb&ﬁé@ﬂ@ﬁfﬁé@qlﬂnﬂmﬂé ylgppingjgcetic
15 acid

19. Ethyl [6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-4-0x0-5,6,7,8-tetrahydroquinazolin-3(4)-
yljacetate
20. [6-Cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-4-0x0-5,6,7,8-tetrahydroquinazolin-3(4 H)-
yl]acetic acid
20 21. 6-(4-Methoxydibenzo[b,d]furan-1-yl)-2-methyl-4-oxo-3,4,5,6,7,8-hexahydroquinazoline-6-
carbonitrile
22. Ethyl [6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-4-0x0-5,6,7,8-
tetrahydroquinazolin-3(4H)-yl]acetate
23. Ethyl {[6-cyano-6-(4-methoxydibenzo[b,d}furan-1-yl)-2-methyl-5,6,7,8-tetrahydroquinazolin-4-
25 ylJoxy}acetate
24. 1-(4-Methoxydibenzo[b,d]furan-1-yl)-4-(methoxyimino)cyclohexanecarbonitrile
25. ({[4-Cyano-4-(4-methoxydibenzo[b,d]furan-1-yl)cyclohexylidene]amino}oxy)acetic acid

or a pharmaceutically acceptable salt thereof.
30 Another embodiment of the present invention is a method of treating an inflammatory disease,
disorder or condition associated with undesirable inflammatory immune response or a disease or condition

induced by or associated with an excessive secretion of TNF-a and Phosphodiesterase 4 (PDE 1V) in



-20 - humans. The method includes admnistering to the human a
therapéutical ly effective anount of a conpound according to the general
formula I. "Method of treating"” includes preventing or delaying the
appearance of clinical synptons, inhibiting the state disorder or
condition, relieving the di sease causing regression of the disease.
S5Preferred inflammatory conditions and i nmune di sorders are chosen fromthe
group conprising of asthma, COPD, allergic rhinitis, allergic
conjunctivitis, respiratory distresg syndrone, chronic bronchitis,
nephritis, rheumatoid spondylitis, osteoarthritis, atopic dermatitis,

eosi nophilic granul oma, psoriasis, rheumatoid septic shock, ulcerative
colitis, parkinson's disease; multiple sclerosis, chronic inflammation
crohn's syndrone al so other inflamuatory conditions of |lungs, eyes, joints,
bovel s, hgwrins Eredmiteedr incleden tadministtingeto vibu Sursapsa gheagiugjally Rffetier peeintpteases of

fCNSI are c@:ﬁﬁbﬁﬁ‘cﬁa%bd?&]na @wgeh&an fs}ﬁqmemt‘mmo@bﬂ&@m{geﬁncﬁdalp&e&ﬁ orccﬁra h@fhe
al L ure, ove

cerebrovascul ar di seas
ot | o BRI AL TEH VERTED GRGH e G dPalas of TGy, FUSHAE fiegrheeusng
conmmer ciregrdsgionanf th Hisdabee conpounds |i ke di benzof uran or carbazol e. Conpound

of ggneral f WefEHl:ﬁnﬁaxﬂnﬁtoW c%f?cﬁt'[o%ganﬁ lirffin€ 91@&?9&:’&% @bseh ﬁErmh'e Srotp LHALinRST C

condi ti ons USInﬁ bases such BuLi 1 n the presence of an oxygen source
li ke oxyEjem 6PPRylEglhings @B%zsla@n@ﬂ%'wtwrﬁ@m@mp@m& syndramesy phsprac tgonehitis. e
al kyl at edphkits, ahaafaaia dsporfdylita) Batdoarthditis \WvPic edeFRaatitisS ea&ukoyshl)xc tg&hmgn@rpsc&iakyl ating

agent s Qﬁeﬂgﬁég %elspﬁé/ hot:.‘?l UCQSW%J @cg% L?Qrﬁ“ﬁéo S gggargé, tn{ug :BI% SCIFI gsasr Chd-omc mﬁé)mnngaltxt rl ons can

be achi eve protrc pol ar
sol vent grahy’ kmgmlswntmtnﬂwmm raditiens ,of ldﬁlmﬁylpm@ehoa'ﬁ*ﬁ cHkin gnd WWl
pyrriol i deneus s;@&ﬂiﬁ@lﬂ) Osrefetfed fdQEaBBd Ioacﬁs 618 BepRBsidl, BRREIE WerhénBNaGATROUY RSO

forrrulacglmmé/falure %) ou% 2 q g{ ation using dichloronethyl nethyl ether
in the pregedce™ ot DML AP SPEY i ke Al C13, TiCl4, SnCl 4, Fed 3, znCl2.

Conpounds of fornula 6 can be -21 - obtained from conpounds of fornula 5
by reduclhqfof the al dehyde and chlorination followed by cyanation using
any conventional cyanation processes |ike w th sodium cyanide etc. Furt her
reaction of the cyano conpound mnth allcylacrylate in presenge/of triton B

gi ves the %0|-ouno of f or 7 g I NRN RI  CHRG, f the
di ester of Rin th e _of _a e sodiu
5d|nethoxynet aneé ollomed by dee terlflcatlon i N the presende

chloride in DVBO wat er gives Hhe”conpound of sfofnul a (1). Schese 2

AkQOC
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x IY /Y
e

2
7 R

15 In the above mentioned scheme, the compound of formula 2 is synthesized from commercially
available compounds like dibenzofuran or carbazole. Compound of general formula 3 is prepared from
compound of formula 2 under basic conditions Iusing bases such as BuLi in the presence of an oxygen
source like oxygen or hydrogen peroxide etc. The compound of formula 3 can be alkylated to compound of
formula 4 (where R is alkyl) using an alkylating agent such as alkyl halide under basic conditions. Basic

20  conditions can be achieved by sodium or potassium salts or sodium hydride in aprotic polar solvents like
DMSOQ, dimethyl formamide, dimethylacetamide or n-methy! pyrrolidone. Compounds of formula 5 can be
prepared from compounds of formula 4 by carrying out a formylation using dichloromethyl methyl ether in

the presence of lewis catalysts like AIClL;, TiCly, SnCl,, FeCls, ZnCl,. Compounds of formula 6 can be



R3 NCG-1,), R3 R2 lal ble Conpounds of fornmula 1 a can be
converted into conpounds of forrmula | b according to schene] and 10conpounds
of formula | c are obtai nable by condensation of Ib with dinethyl formam de

di. met hyl

acetal in presence of a base such as triethylam ne or

tetraethylamne. - 22 - Schene 3 Condensation of forrmula la with
nucl eophi | es of general fornula NH=C(NH2)-R16 gives the internedi ate
conpound of forrmula I d which upon alkylation in the presence of alkal

metal carbonates |ike 5 cesium carbgnate gives N-al kyl ated and O-al kyl at ed
conpounds 9 and 10. Selectivity is generally based on the group present at

X3. Al so,

conpounds of fornula |a when condensed with hydrazine in al kanol s

| i ke methanol or |IPA at tenperatures of about 25C to 100C form conmpound of
formula 8 wherein X, R2, R3,

obtained from compounds of formula 5 by reduction of the aldehyde and chlorination followed by
cyanation using any conventional cyanation processes like with sodium cyanide etc. Further reaction of the
cyano compound with alkylacrylate in presence of triton B gives the compound of formula 7. The intra
molecular cyclisation of the diester of formula 7 in the presence of a base like sodium hydride in

5 dimethoxymethane followed by deesterification in the presence of sodium chloride in DMSO-water gives

the compound of formula (1).

Scheme 2
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Compounds of formula la can be converted into compounds of formula 1b according to schemel and

10 compounds of formula 1c are obtainable by condensation of 1b with dimethyl formamide dimethyl acetal in

presence of a base such as triethylamine or tetraethylamine.



R4, R16, -. K172 x3, n are as described above Schene 4 R3 R113 16
X3 ‘

Scheme 3

(R,

Condensation of formula la with nucleophiles of general formuia NH=C(NHZ)-R16 gives the

intermediate compound of formula 1d which upon alkylation in the presence of alkali metal carbonates like

5  cesium carbonate gives N-alkylated and O-alkylated compounds 9 and 10. Selectivity is generally based on
the group present at X*. Also, compounds of formula 1a when condensed with hydrazine in alkanols like
methanol or IPA at temperatures of about 25°C to 100°C form compound of formula 8 wherein X, R% R’,

R*R'®.R", X, n are as described above



R3 18 13 14 Conpounds of fornula 13 can be obtained from conpounds of
formula (1) by followi ng the steps conprising reacting the cycl ohexanone
conmpound with a tosyl oxy conpound and further reacting the tosyl- 5
conpound with am dines in the presence of a base. Conpounds of formula 14
can be obtained from conpounds of forrmula I'b by follow ng the steps
conprising reacting the cycl ohexanone conpound with am no al dehydes, where
the amino group is protected, in the presence of a base and cyclising the
conpound to the desired indole deriyative under suitable acidic conditions.
It can further be functionalized to give an optionally substituted indole
derivative of fornula 14. Conpounds of forrmula 15 can be obtai ned by

10f ol l owi ng the steps conprising keto-protection of fornula | b and
esterification followed by hydrolysis of the epoxide ester to yield the
aci d andschemetdher renoval of epoxide in the presence of an inorganic salt
and - 24 - an aprotic solvent |ike DVSO. Conpounds of fornula 16 can be
obt ai ned from conpounds of for g lb by follow ng the stepsreonprising
reacting the cycl ohexanone co d with an am ne foll owedyby reacting with
al kyl sul fonyl halides in the priesgnce of a mld base like \ et hyl am ne and
in the presence of solvegys |ike {i'thl oronet hane. Conpound of  fornula 17
can be obtained from conpouy prfful a | b 5 by f nyl ati g Xcycl ohexanone
of formula I'b and reacting P ct w th hydroxyl agimne_of i
the presence of agregtbk@l i base ¥t anbi ent tenperat ur es\_Conp
formul a 18 can be \obt ai ned Vronlconﬁb@nds of fornmula | b by)' regcting the

cycl ohexanone co d with an oxi me or substituted, oximes in T presence
gnt. Scheme § 10 Q

of an al cohol as

Y—p:

14

Compounds of formula 13 can be obtained from compounds of formula (I) by following the steps

comprising reacting the cyclohexanone compound with a tosyloxy compound and further reacting the tosyl-

5  compound with amidines in the presence of a base. Compounds of formula 14 can be obtained from
compounds of formula 1b by following the steps comprising reacting the cyclohexanone compound with
amino aldehydes, where the amino group is protected, in the presence of a base and cyclising the compound

to the desired indole derivative under suitable acidic conditions. It can further be functionalized to give an
optionally substituted indole derivative of formula 14. Compounds of formula 15 can be obtained by

10  following the steps comprising keto-protection of formula 1b and esterification followed by hydrolysis of

the epoxide ester to yield the acid and further removal of epoxide in the presence of an inorganic salt and



Compound of formula | ¢ can be converted into conmpounds of fornula 19 by
reactihg themwth amidines in the presence of suitable organic or
i norgani ¢ bases such as al kali bases |ike KOH, bicarbonates |i ke NaHCO3 or
organi c bases |like triethylam ne and pyridi ne. Conpounds of fornula 20 can
be obtai ned from conpounds of fornmula |Ic by reaction with hydroxylam ne or
its salts under basic conditions in the 15presence of al cohols. Conpounds
of formula 1 ¢ on reaction with an ester in the presence of ammoni um
acetate and acetic acid forns an i npernedi ate conmpound which on further
hydrol ysis under basic conditions - 25 - gives the conpounds of fornula
21. Conmpounds of forrmula |Ic on reaction with hydrazines or substituted
hydrazi nes of formula RI7HN-NHRI6 in an al coholic solvent at a tenperature
of about 20C to about 60C gi ve conpounds of fornula 22. 5 Schene 6
Conpound&8 agpticfsplvantiiikg DMPQ: Samprundsief 16rcam by abipinpdbiterel comppunpefifermala 18 by t he
react i onyVibltoWing Gl #dpe REmBRSHg irAciBRRY EyeloRRAnéRNEpbink GvilRQniine biRePHESENCE
of al kal i pasemmmhc@,%ég?a a @ixture gf @gtra@ydrgﬁ%ndole,d rivatives. The
N-vi nyl GFEEST O ORE BT MR "HEF PP PR mEGPPHL SfelypRte £ e RiggePYAEl e 10by
usi ng Hgolvenjsdige di¢hidronesibant. Bymmdaiisief foauileck7icambe Brimpbilwdsompbunfiofifernala 28 can be
obt aisnedy fgrRhine FRMOERNO bt HRAuRIbAind Radig ﬁ)@?ﬁadcp@iﬂy‘l\yﬁxl%}éﬂinﬂ?etcbws sgRnponat e
under appr o riate basic conditions. Schene COCOH R'6S02HN i

the presence of an alkali base at ambient temperatures. Compounds of formula 18 can be obtained from

compounds of formula 1b by reacting the cyclohexanone compound with an oxime or substituted oximes in

the presence of an alcohol as solvent,

Scheme 5
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Compound of formula 1c¢ can be converted into compounds of formula 19 by reacting them with
amidines in the presence of suitable organic or inorganic bases such as alkali bases like KOH, bicarbonates
like NaHCO; or organic bases like triethylamine and pyridine. Compounds of formula 20 can be obtained
from compounds of formula Ic¢ by reaction with hydroxylamine or its salts under basic conditions in the

15 presence of aicohols. Compounds of formula Ic on reaction with an ester in the presence of ammonium

acetate and acetic acid forms an intermediate compound which on further hydrolysis under basic conditions



R3(R4)n . R3 X | b25' "R226.4*...R2 15Conpounds of formula 25 can be
obt ai ned from conpounds of fornula Ib by following the steps conprising
reacting the cycl ohexanone conpound with an amine or substituted amine in
the presence of sodium cyani de or potassium cyani de, followed by reacting

t he cyano conpound thus formed with sulfonyl halides |like tosyl or nesyl
chlorides in the presence of a mld base like triethylam ne followed by
hydroxyl ation to formthe final product 26. - 26 - It is understood
that in any of the above schemes amg reactive group in the substrate

nol ecul e may be protected according to any conventional procedure known in
the prior art. Suitable protecting groups conprise
tertiarybutyl di nethylsilyl, nethoxynethyl, triphenyl nethyl,

benzyl oxycarbonyl, THP and the |ike for the protection of hydroxyl or

phenol i givesytblr rpougdsorf femuinN2 BEompaundsiyf formpld-teom, reationlydth hpdserineoersibsiitted f or t he
pr ot ect i, 0k iR RFHRINHA'A aPEIQHBR soldneht @ henPbahuR GF bk 20T 10 @blEddsdes and
ketal protection for ketones. The nmethods of formation and renoval of such
pr ot ect BiGCYPosCrip®ua ghvent i onal met hods appropriate to the nol ecul e
bei ng protected. The stereoisoners of the conmpounds formng part of this
invegtigpﬁggg be prepared by using reactants in their single enantioneric
formin e process wherever possible or by conducting the reaction in the
10 presence of reagghts or catalysts i, their single enapfionmer formor by
resol ving the m xtwe,of stereoisonery by conventional neidpds. Sone of the
preferred nethods imgl ude use of m cygobial resolution, r i
di astereoneric sa

&-kc aci d,
_pVher ever

appl i cabl e &Fl @S such 3k ¢ ResR ci nchona and their
derivatives an te.=15Bf e x norphs oOf a D d of genera
formula | of pre nvention may b 'gsred by crystg]lizatgon of the
conpound of fornuja | Ywmger differer® condirtions . For exanpl e making use of

commonly used solvents or their m xtures for recrystallization,

crystal | i zat Composmds @f forrmpes cap berplsingd fiow compryads of dirppla A By the Fagtion yith

tech nidq WSy dnt I M Qpptid &):Nenﬁ QkeVBKIO Sh i peEicd BTallEhl rﬂaﬂg\r}ﬁf_fh)’éﬁe?h | izt i 1 .
procedure, .exposi. n rgom t enp, ating. or in onpoun

fol l owede“ﬁvlaér'%tgé[%a?f’“v@gvﬁf'ﬂ-ﬁ‘bﬁa’fﬂ't W’“}{}é of ?'éé’ Pgi'heé'vg%sr%’é °n°tl:e vore ?)ng’f y'?'rloq@%hs may
be dét ermiusieg] He(l@he fodpwaddiy NaBil esdasion. | Gompauntis of formaire24\paR bs pbeinedoEermpy,

DSC,  TGRom R &f forsiuldas bl fehdtib@&iH dReti@NehrtloRhte under appropriatt Basi¥ @4ndABRAL her _
enbodi nent of the present invention, the conpounds may be purified by using
techni ques such as crystallization with solvents conprising at |east one of
t he sol \sermni 71 | ke pent ane, diethylether, isopropyl ether, chloroform

di chl oronet hang, ethyl acetate, acetone, nethanol, ethanol, 25 isopropanol,
water or their Wwonbinations or tpg,gcojpounds nmay be purifiedd®y col um

chr omat ogr aphy ng alumina or siliga~gel and el uting tHE >z

sol vents such 4 gxane, petroleun1eiap‘, di chl or onet hane,

3 .
ethylape%@t- . nethanqkﬂpr co nlﬁaglops_theregf. XThe present
i nvent i &R es phar macey Sarposi tions (Ol 8

conpounds of=t ention as deN.ged e, it's deri > 1nalogs,
tautoneric forns, stereoisoners, bioKsosgers,
1b R? 25 ~R? 2% Y g
15  Compounds of formula 25 can be obtained from compounds of formula 1b by following the steps
comprising reacting the cyclohexanone compound with an amine or substituted amine in the presence of
sodium cyanide or potassium cyanide, followed by reacting the cyano compound thus formed with sulfonyl
halides like tosyl or mesyl chlorides in the presence of a mild base like triethylamine followed by

hydroxylation to form the final product 26.



30 polynorphs, enantioners, diastereoners, pharmaceutically acceptable
salts or phar maceutical |y acceptabl e solvates in conbination with suitable
pharmaceutically acceptable carriers and diluents. The pharmaceuti cal
conpositions according to the present invention are useful for the
treatnment of allergic and - 27 - inflammatory diseases including asthma,
i nflammatory di seases, allergic conditions, allergic conjunctivitis,
eosi nophilic granul oma, psoriasis, rheumatoid arthritis, diabetes, crohn's
di sease allergic rhinitis endotoxi cpeshock and adult respiratory distress
syndronme and rel ated di seases. The pharmaceutical conposition may be
tabl ets, capsul es, powders, syrups, solutions, suspensions, sprays and the
like and they may contain 5 flavorants, sweeteners etc. in a suitable
solid or liquid carriers or diluents or in a suitable sterile nmedia to form
i nj ect abl elt sghdgrsiophbatdr any 98 the phovosshemeT iy refetive gwun in dectistaie molequle sk bpr esent
Id ns ucg éﬂk@x&m&u&lg wknyaemawnsu;msdutenhﬁwp unths pﬁw dri Shigblk pmecmgogfb@e t he
esired dosa
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diluents and sterile agueous or organic sol utions. Thus, for oral
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parenteral application, particularly suitable conpositions are i njectable
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present invention - Bio assay: Phosphodi esterase
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The present invention also provndes pharmaceutical composmons containing the compounds of the

invention as defined above, it’s derivatives, analogs, tautomeric forms, stereoisomers, bioisosters,
30  polymorphs, enantiomers, diastereomers, pharmaceutically acceptable salts or pharmaceutically acceptable
solvates in combination with suitable pharmaceutically acceptable carriers and diluents. The

pharmaceutical compositions according to the present invention are useful for the treatment of allergic and



5 and Appl eman (Bi ochem stry 10; 311-316; 1971) adapted for the 96 well
pI ate format. Prepared a stock of all the conpounds in 100% DVSO at a
concentration of 40nM Subsequent assays were performed in 5% DVBO

| nhi bitor potency (% inhibition) of all conpounds were tested at a final
concentration of 11.1Min triplicate and for each enzyne, standard

i nhibitor Rolipramis included. 1050 of each conpound was tested by
performng a 1l in 6 serial dilution at a starting concentration of 100gMin
triplicate. 10The follow ng exanpl es are provided to enable one skilled in
the art to practice the invention and are nerely illustrative of the

I nvention but do not limt the scope of the invention. Exanple 1 Methyl

5- eyano- 5- (4- met hoxydi benzof b, d] furan-1-y1l)-2-oxocycl ohexanecarboxyl ate 0
15 Step 1 To a solution of dibenzofuran (50g, 0.29 nol) in 1000 m dry
di et hyl iflainmatorydgeasésichdinglasthmagoftaamatotyydisedstrasitergie, canditioasrilivegio cpgunetivitis), 43
ol ) (T hlln:’I%{I MoﬁylpkonggéﬁleMatm@aﬁ%%w Qbe&@cﬁﬁ%@d?&%eﬂ@%@qﬂﬁgeﬂ%&hc

stirring under Nitro ... The m xture was uxed our }/_

preci pi tACEFIAAYT oHR tmzohseifaF@HO%@G&‘M%C{‘%*@| P TEEUCELREO " 3ol ) was
added umt ndbletsh@paneecpopddratﬁupsll semmmean@&snoﬂ'hspmeam the tikevand tthey enay Somdih owed t o
r eac@ r QIQ%%W&Q'EH" efe: in/a sEuﬁBle st 8!‘ gﬂndacgﬁlhx@ o; alugrl% or#?smbl@sfter&%dﬂxgr ogen

per oxi de ( ution was a W se wt gorous stirring (light
yel | ow per@cinipstable: selutionpier suspgnsiensy Eheyggiéve r'%arthfse'ew"ftﬁrpfefms im#igh gharpasaiicat ool ed
todOC anempsitichs i Sdums iurﬁcﬁh(ltd-lﬁbwdeTMQesnécgw%ge sﬁd}\&&ﬁpdm&)s“ﬁﬁfb@dm\ﬂlohh t€ol d 10%
sodi um phi.t sIu and acted w t h, 2M sodi roxi de.

conbi neéwﬁ éefﬂago 0 ({ e 11ts)t(f%lhc iR 'a‘,’°“e‘%zt rract ec chI)t{} © 61 Oiqmg(%tn gte and
dried omhasm@ﬁmmlb(@wmléeca@e!apd@v@atsp@nlvgm/e an orange oil whi ch was filtered

gnd lipsol at ed sBavie GharniiReibdiIg RRL Bl 3HMs Réitkelshl@ et Br dhadasahdWerilcdg@b@tee /-

organic solutions. Thus, for oral administration, the compounds can be combined with a suitable solid,

liquid carrier or diluent to form capsules, tablets, powders, syrups, solutions, suspensions, sprays and the
like. For oral administration, if a solid carrier is used the preparation may be in the form of a tablet, or may
be placed in a hard gelatin capsule in powder or pellet form or it can be in the form of a troche or a lozenge.

15  Ifliquid carriers are used, the preparation may be in the form of a syrup, emulsion, soft gelatin capsule or
sterile injectable liquid such as an aqueous or non aqueous liquid suspension or solution. For nasal
administration a liquid carrier in particular an aqueous carrier is used as an aerosol application. For
parenteral application, particularly suitable compositions are injectable solutions or suspensions, preferably
with sterile aqueous or organic media. The injectable solutions prepared in this manner can then be

20  administered intravenously or intraperitonially. The formulation of the present invention is particularly
significant for respiratory inhalation where the compounds of formula [ is to be delivered in the form of
aerosol under pressure. For inhalation formulation, the aerosol can be mixed with a gas or a liquid
propellant for dispensing the active substances. Such devices are known in the priorart (e.g. from US
6,273,086).

25 The invention also encompasses prodrugs of the compounds of the invention, which on
administration undergo chemical conversion by metabolic processes before becoming active
pharmacological substances. In general, such prodrugs will be functional derivatives of compounds of the
invention, which are readily convertible in vivo into compounds of the invention.

The invention also encompasses the active metabolites of the compounds of the present invention

30 offormulal.



hexane, yielding the product dibenzofuran-4-ol as an off-white solid. Yield
44g (819 11-1-NWR (300MHz, CDC13) 7.95 (d, J=7.5, 1H); 7.60 (d, J=8.4,
IH); 7.53 (dd, J=7.8, 1H); 7.48 (t, J=8.4, 1.2, 1H); 7.36 (t, J=7.5, 1.2,
1H); 7.23 (t, J=7.8, 1H); 7.03 (dd, J=8.1, 1.0, 1H); 5.50 (s, OH) 5Step 2
To a solution of 50% NaH (15.6g, 0.32 nol) in DVMF (100nil), a solution of

di benzof uran-4-ol (40g, 0.217 nol) in DV (200nl) was added drop w se at
0=5C under stirring and under a nitrogen atnosphere. The reaction nmass was
allowed to stir for 15 min at a tenppgrature of 0-5C under N2. A solution of
met hyl iodide (20.3m, 0.32nol) in DWF (50nl) was added drop wi se at 0-5C
and the reaction nmass was allowed 10 to stir for 1 hr at room tenperature.
When TLC confirned absence of starting naterial, the reaction mass was
guenched with water and extracted with ethyl acetate. The organic |ayer was
dri ed wiBidessagrdi um sul fate and evaporated under vacuumto give product

?' gmgho?xgépﬁb@ﬁﬁé?gsb' Esﬁ? is Hérl%#n@d 41§ &&ﬁﬁ@nml ﬁM@D@%@Mexgx@@@lxﬁ)a chu%xr{ll- d2 1H
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solutlon Ti was added drop wise at 0-ZC. The reaction
nass wasa"énewewandw @P%PMSQ at pyORFPHraLRR @ fQ5M: Rbecaudst eEdYoerE PETRMESE St hy |
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reacti on ‘was ‘Re Feact! on and t he
organi ¢ bb’asf@ml%asl & serakdilyianst M@@BO@WPFGHOQHM “ﬁf‘i’lﬁ@e The organic | ayer

was 1@ried W trhe BAGHiLBxhpIds AteShrévitldd RQRRMRIThE AiiRE inURIRIto Yra&id!tkE invention and

4- met hox zof uran- 1- car bal eh s isalated by columm chromat ography
obt ai ni rf '&e“‘x?%msgat%?ﬂﬁ Inwgptan fut é& Z%%%‘Sffﬁ"mﬁ}ﬁ"gsoow CDCl 3) 10. 24

(s, 1H); 9.01 (d, J=8.5, 1H); 786(d J=8.5, 1H); 7.65(d, J=8.3, 1H); 7.62
(t, J=7.2, 1H); 7.47 (t, J=7.2, 1H)Exa,; 4 (d, J=8.3, 1H); 4.10 (s, 3H) Step
4 To a solution of 4-nethoxy-di benzofuran- 1 -carbal dehyde (I 3. 5¢g

0. 059mo Tfethy} Ssxase-Grit-methprrdiborroltrifutaad -y -opryelpheransrarkayialg, 13mo|) and TVB
chloride (11.5nl, 0.089npl) at roomte@nperature under stirring. The
reaction mass was cooled to OC, and at 0€oodn,l, 3, 3-tetranet hyl disil oxane
(17mL, 0.096np1l) was added drop wi se e reaction nmass was allowed slowy
to come to roomtenperature and was St¢rred for 4 hrs at - 30 -

15
Step 1
To a solution of dibenzofuran (50g, 0.29 mol) in 1000 ml dry diethyl ether and NN,N’,N’-
tetramethylethane-1,2-diamine (70 ml, 0.43 mol) (TMEDA), 1.6M BuLi (235 ml, 0.32mo}) in hexanes was
added with stirring under Nitrogen. The mixture was refluxed for 1 hour (yellow precipitate) and then

20  cooled to 0°C. Tributyl borate (120ml, 0.43mol) was added until the precipitate disappeared. The reaction
mixture is allowed to reach room temperature. After cooling again to 0°C, 125 ml of 30% hydrogen
peroxide (H,0,) solution was added drop wise with vigorous stirring (light yellow precipitate). This
mixture was refluxed for 1.5 hours, then cooled to 0°C and acidified with 5SM HCI. The organic phase was
washed with cold 10% sodium sulphite solution and extracted with 2M sodium hydroxide. The combined

25  aqueous extract was acidified, extracted with ethy! acetate and dried on sodium sulfate. Evaporation gave

an orange oil which was filtered and isolated by column chromatography eluting with 15% ethyl acetate /



room tenperature. Once TLC confirmed the absence of starting material, the
reaction mass was diluted with DCM (300ml), and filtered through Hyfl ow
The filtrate was concentrated under vacuum and agai n di ssolved in DCM and
filtered. To the brown col ored conpound DVF (150nl) was added and the
reaction mass was stirred for 10 min, until it dissolved. To the solution
NaCN (6.44g, 0.131npl) was added and the 5reaction nass was allowed to stir
for 4 hrs at roomtenparature. The reaction mass was quenched w th water
and extracted with ethyl acetate. The organic |ayer was washed with brine,
dried with sodium sul fate and concentrated under vacuumto get

(4- met hoxy-di benzofuran-1-yl)-acetonitrile, Yield 12g (85% 11-1-NWR _
(300MHz, CDC13) 7.9 (d, J=7.2, 1H); 7.67 (d, J=8.2, 1H); 7.55 (ddd, J=1.2,
7.3, 85, 1H,; 7.43 (ddd, J=1, 7.8, 8.5, 1H), 729(d J=8.2, 1H), 698(d
J=8. 2, bH)ane 341811158 (nspromdlbellm@ua(ns* OIMO.ﬁfOVhS@ abd B iefiyt4g (&169) H-NYR GOOMHz,

(4- et h@otflh bﬁ(azg)iwmm&o (dY 1984268 958 tddl H?s( 19; 7.98 Q228m) 12,i10),a08tEnitrile

oo TR R gy 0 e Tt

(28.25nt, 0.295npl) was added drop wi se. The reaction mass was stirred for
4 155hr g8, 90C. Once the product is forned, the reaction nmass was dil uted
with eth acetate and concentrated under vacu
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ester (& arg;oraﬁhdmﬂ@mm)umtmgleh metuttd>Mattkyibeazofuiad OYrdly 43g‘[?ﬂé’)25 reacti on nmass
vwas al | oygaut ol cb%) 7395*1651 A, IHEG/%M‘(@MQV AL, ﬁ(d J@@QHPF;Q@'&CMQSI £ orned,

the reaction mass was extracted w th ethyl acet at e.
The or gdhb &3¢ &ye 2\%831“& rzéé‘ WWH%J&'&%%&W%&H) 8 CM5RHPr at ed” under

vacugm 5-cyano-5- (4-net hoxy-di benzofuran- 1 -y1l)-2-oxo-cycl ohexane
car boxyld c ;acid nmethyl ester was isolated by colum chromatography. Yield

9. 8¢ (8 1H-N|\/R0§@OOM-|Z CDC13) 12. 34 gs, 1H); 8.17 (d, J=8.0, 1H); 7.71
(d, J=8. 4@\Aetl]_qaqyd1beyz n((gSg, Q) 2moby waq_cpﬁselved in DCM (300ml) at room temperature and cooled to

0°C. To this solution TiCl4 (22.2ml, 0.20mol) was added drop wise at 0-2°C. The reaction mass was
allowed to stir for 10 min and to that solution dichloromethy! methylether (9.7ml, 0.107mol) was added

20  drop wise at 0°C. The reaction mass was stirred for 10 min and the reaction was monitored by TLC. Once
the reaction was completed, the reaction mass was quenched with water and the organic layer was washed
with NaHCO; solution and brine. The organic layer was dried with sodium sulfate and concentrated under
vacuum. 4-methoxy-dibenzofuran-1-carbaldehyde was isolated by column chromatography obtaining a
white solid. Yield 13.5g (48%)

25  'H-NMR (300MHz, CDCl3) 10.24 (s, 1H); 9.01 (d, J=8.5, 1H); 7.86 (d, J=8.5, 1H); 7.65(d, J=8.3, 1H);
7.62 (t, J=7.2, 1H); 7.47 (t,J=7.2, 1H); 7.14 (d, J=8.3, 1H); 4.10 (s, 3H)

Step 4

To a solution of 4-methoxy-dibenzofuran-1-carbaldehyde (13.5g, 0.059mol) in acetonitrile (200ml) was
30  added LiBr (9.8g, 0.13mol) and TMS chloride (11.5ml, 0.089mol) at room temperature under stirring. The

reaction mass was cooled to 0°C, and at 0°C, 1,1,3,3-tetramethy! disiloxane (17ml, 0.096mol) was added

drop wise. The reaction mass was allowed slowly to come to room temperature and was stirred for 4 hrs at



307.42 (t, J=7.3, 1H); 7.33 (d, J=8.5, 1lH); 6.99 (d, J=8.5, 1H); 4.1 (s,
3H); 3.8 (s, 3H), 3.60-3.25 (m 2H); 2.6- 2.4 (m 3H - 31 - Exanple 2

1- (4- Met hoxydi benzol b, dgur an-1-y1) - 4- oxocycl ohexaaecarbonitrile 5To a

sol ution of 5-cyano-5-(4-nethoxy-di benzoftwan-1-yl)-2-o0xo0-cycl ohexane
carboxylic acid nethyl ester obtained in exanple 1 (7g, 0.0185nol) in DWVSO
(140mL) and water (9nml) was added sodium chloride (7g, 0.119npl) at room
tenperature. The reaction mass was heated to 130-140C for 5 hrs. Once the
product is formed, the reaction masg was quenched with water and extracted
with ethyl acetate. The organic | ayer was dried with sodium sul fate and
concentrated under vacuum 1-(4-nethoxy-di benzofuran-1|-yl)-4-oxo-

10cycl ohexane carbonitrile was isolated by colum chromatography. Yield
4.29 (71% M P. 199.4-202C, 1H NWR (300MHz, CDC13) 8.25 (d, 1=8.0, 1H);
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50. 9500 (@B%F1, T4, SB/RHY, 200(H=5.20BTEIP (csma, (HL4 u:es,zﬁ)mpgs 65 (d, J7.6, 1H);

7.5m 2H; 7.35 (m 1H); 7.0 (d, J=8.5, 1H); 4.1 (s, 3H); 3.8 (s, 3H),
2.9-2.55 (m 4H); 2.45-2.15 (m 3H; 1.8-1.6 (m | H
ep

To a solution of (4-methoxy-dibenzofuran-1-yl)-acetonitrile (7g, 0.029mol) in acetonitrile (200ml), Triton
B (2.7ml, 0.0147mol) was added under N, at RT. The reaction mass was heated to reflux and at reflux
temperature methyl acrylate (28.25ml, 0.295mol) was added drop wise. The reaction mass was stirred for 4
15  hrs at 90°C. Once the product is formed, the reaction mass was diluted with ethyl acetate and concentrated
under vacuum. 4-cyano-4-(4-methoxy-dibenzofuran-1-yl)-heptane dioic acid dimethyl ester was isolated by
column chromatography. Yield 8g (65%)
'H-NMR (300MHz, CDCl;) 8.19 (d, J=8.0, 1H) 7.70 (d, J=8.0, 1H) 7.60-7.38 (m, 3H); 6.98 (d, J=8.4, 1H);
4.1 (s, 3H); 3.55 (s, 6H); 2.95-2.85 (m, 2H); 2.70-2.50 (m, 4H); 2.45-2.10 (m, 2H)
20
Step 6
To a mixture of 50% NaH (4.6g, 0.097mol) in dimethoxymethane (20ml) at room temperature under
nitrogen was added drop wise at room temperature and under nitrogen a solution of 4-cyano-4-(4-methoxy-
dibenzofuran-1-yl)-heptane dioic acid dimethyl ester (13.3g, 0.032moNl) in dimethoxymethane (130ml). The
25  reaction mass was allowed to stir for 3 hrs at room temperature. Once product is formed, the reaction mass
was quenched with water and extracted with ethy! acetate. The organic layer was dried with sodium sulfate
and concentrated under vacuum. 5-cyano-5-(4-methoxy-dibenzofuran-1-yl)-2-oxo-cyclohexane carboxylic
acid methyl ester was isolated by column chromatography. Yield 9.8¢g (80%)
'H-NMR (300MHz, CDCl3) 12.34 (s, 1H); 8.17 (d, J=8.0, 1H); 7.71 (d, J=8.0, 1H); 7.55 (t, J=7.3, 1H);
30 7.42(t,J=7.3, 1H); 7.33 (d, J=8.5, 1H); 6.99 (d, J=8.5, 1H); 4.1 (s, 3H); 3.8 (s, 3H), 3.60-3.25 (m, 2H}); 2.6-
2.4 (m, 3H)



Step 2 10At room tenperature and under nitrogen, to a solution of

2- chl or 0- 6- cyano- 6- ( 4- net hoxy- di benzof ur an- 1-

y1l) - 1- oxa- spi ro[ 2. 5] oct ane- 2-carboxylic acid nethyl ester (0.300g,

0: 0007rmol ) (as obtained in step 1) in a mxture of ethanol (5ml) and water
(0.15n1) was added sodi um et hoxi de (0.190g, 0.0035npl). The reaction nass
was refluxed for 1 hr, and once the product has forned, the reaction nass
was brought to roomtenperature and the pH was adjusted to 2 with dil. HCL
and extracted with Ethyl acetate. The organic 15l ayer was dried with sodi um
sul fate and concentrated under vacuumto get the 2-chl oro-6-cyano-6-(4-

nmet hoxy- di benzofttran-1-yl)-1-oxa-spiro[ 2. 5] octane-2-carboxyllic acid.
Yield 0.180g (64% 1H NWVR (300MHz, DVMSO) 8.2 (d, J=8.2, IH); 7.82 (d,
J=7.8, 1H), 7.62 (t, J=7.8, 1H); 7.51 (t, J=7.8, 1H); 7.48-7.33 (m 1H),
7.28-7.19 (m 1H): 4.1 (s, 3H); 2. &XompleZm 6H): 1.45-1.21 (m 2H) 20 Step
3 At roomtenperature, to a solutlon of the epoxy acid (0.380g, 0.0009nvl)

(as for §§ﬁp IVE aSML) sodium chlori de
(0. 0559’1'3(81\}&@6; 'ef's%l 'g"a% ‘Efog)c!ﬂ'{"f 'éec?ré’gé:' %N mass was heated to 100C

for 7 hrs. Once the product has formed, ft he reaction mass was quenched with
wat er and extracted with ethyl acetate e organic layer was dried with
sodi um sul fate and concentrated under um 4-

25cyano- 4- (4- met hoxy- di benzof ur an, ‘ clohexane car boxylic acid was

i sol ated by col umm chr omat ogr aphy ON035g, (10.8% M P. 193.7-196.1C
11-1-NMR (300MHz, CDC13) 8.28 (d, H; 7.69 (d, J=8.0, 1H); 7.52 (t,
J=7.8, 1H); 7.43 (t, J=7.8, 1H); 7. J=8. 5, 1FD; 6.96 (d, J=8.5, 1H)
4.1 (s, 3H; 2.99 (m 1H; 2.72-2.60 (n1 ZFD 2.45-2.20 (m 4H); 2.15-2.05
(m 2H) 30 - 33 - Exanple 4

ﬁl Ef‘s'\/e%%éﬁ%oﬁ%ﬁ?@a&usdd Tk MrBEY-dibeX Zokiirdh 15y1§2 Grol SUERINAL R0 At LAFhAfPL: ©- ear bo
obtained in example 1 (7g, 0.0185mol) in DMSO (140ml) and water (9ml) was added sodium chloride (7g,
0.119mol) at room temperature. The reaction mass was heated to 130-140°C for 5 hrs. Once the product is

formed, the reaction mass was quenched with water and extracted with ethyl acetate. The organic layer was

dried with sodium sulfate and concentrated under vacuum. 1-(4-methoxy-dibenzofuran-1-yl)}-4-oxo-
10 cyclohexane carbonitrile was isolated by column chromatography. Yield 4.2g (71%)

M.P. 199.4-202°C; 'H-NMR (300MHz, CDCl;) 8.25 (d, J=8.0, IH); 7.72 (d, 3=8.0, 1H); 7.53 (t, J=8.0,

1H); 7.47 (t, J=8.0, 1H); 7.26 (d, J=8.5, 1H}); 7.00 (d, J=8.0, 1H); 4.1 (s, 3H); 3.15-2.90 (m, 4H); 2.70-2.60

(m, 2H); 2.40-2.30 (m, 2H)

15 Example 3
4-Cyano-4-(4-methoxydibenzo[b,d]furan-1-yl)cyclohexanecarboxylic acid
OOH

-
Sse

N

Step 1
At room temperature, to a solution of 1-(4-methoxy-dibenzofuran-1-yl)-4-oxo-cyclohexane carbonitrile

20 (lg, 0.003mol), as obtained in example 2, in dry THF (15ml), was added methyl dichloroacetate (0.48m!,



4.N 5Step 1 At 0C, to a solution of the cyclic ketone

1- (4 met hoxy- di benzof uran-1-y1) - 4- oxo- cycl ohexane carbonitrile (0.5g,

0. 00156np1) (as obtained in exanple 2) in THF (15nl) sodi um net hoxi de
(0.093g, 0.0017nol) was added and the reaction mass was stirred for 15 mn.
Then ethyl formate (0.15nl, 0.0018npl) was added at 0OC, and the reaction
mass was refluxed for 1 hr. Once product has forned, the reaction nass was
10 quenched with water and extracted with ethyl acetate. The organic |ayer
was dried with sodiumsul fate and cpncentrated under vacuum The product

5- et hyny1-5- (4- et hoxy- di benzof uran- 1-y1) - 2- oxocycl ohexanecar bal dehyde was

i sol ated by columm chromat ography. Yield 0.250g (46% 11-1- NWR
(300MHz, CDC13) 14.55 (s, 1H); 8. 79 (s, 1H); 8.22 (d, J 7 9, 1H); 7.74 (d,
J=7.4, 1H); 7.56 (t, 3=7.4, 1H); 4 (t, 3=7.4, 1H); d, J=8.5, 1H);

7.0 (d, 0.0847g0B, The ppactiop masy was copkd t03)°@,@ﬁ°3mm5m(ﬂwwdi 2548 0209 Tmyl) e m‘deQH)
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g
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char ged cypos-6-(ometivxg-dibeizbfarat-hel)- 1 28e-fpao[R Hlpttare Pripdoryéic acid methyl ester, Yield

5-et ?y”)é’esé (§54/)met hoxy d| benzof uran I -yl) 2 oxo cycl ohexanecar bal dehyde.

The reaction enperature. Once
product ¥R ‘é?or%"&‘ C'Pﬁ‘e) 8r2éé‘bf”|80]rﬁ)n7a@§d v\/a76 dﬂkﬁéﬁ%&“\)ﬂ"ﬁﬁ MdtE/ O4hd ext r act ed
W t h et byds, aget.atse3H) e BHY2%-20551(8ysel); 2wE L. 1d (h,SH);ist s @odium sul f ate and
concentrated under vacuum The title product

5- (4- et hoxy-di benzofuran-1-yl1)-4,5,6, 7-t et rahydr o- 2H ndazol e-5-carbonitril
e was i $tPdted by col um chronmat ography. Yield 0.080g (60% 25M P.

171 1@ 1'A4 rdofe; terdpbraturd MR uk dBDIQ'M'éZn, td ¥olkdon & 2JcSlo(odS—cy%\e76r(91meﬁ1b&yrdlt%n27>5m(nd 3= 7 9
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room temperature and the pH was adjusted to 2 with dil. HCI and extracted with Ethyl acetate. The organic

15  layer was dried with sodium suifate and concentrated under vacuum to get the 2-chloro-6-cyano-6-(4-
methoxy-dibenzofuran-1-yl)-1-oxa-spiro[2.5]octane-2-carboxyllic acid. Yield 0.180g (64%)
'H-NMR (300MHz, DMSO) 8.2 (d, J=8.2, 1H); 7.82 (d, J=7.8, 1H), 7.62 (t, J=7.8, 1H); 7.51 (1, J=7.8, 1H);

7.48-7.33 (m, 1H), 7.28-7.19 (m, 1H); 4.1 (s, 3H); 2.8-2.2 (m, 6H); 1.45-1.21 (m, 2H)

20 Step3
At room temperature, to a solution of the epoxy acid (0.380g, 0.0009mol) (as formed in step 2) in DMSO
(8ml) / Water (0.8m1) sodium chloride (0.055g, 0.000.9mol) was charged and the reaction mass was heated
to 100°C for 7 hrs. Once the product has formed, the reaction mass was quenched with water and extracted
with ethyl acetate. The organic layer was dried with sodium sulfate and concentrated under vacuum. 4-

25  cyano-4-(4-methoxy-dibenzofuran-1-yl)-cyclohexane carboxylic acid was isolated by column
chromatography. Yield 0.035g, (10.8%)
M.P. 193.7-196.1°C; 'H-NMR (300MHz, CDCl5) 8.28 (d, }=8.0, 1H); 7.69 (d, J=8.0, 1H); 7.52 (t, ]=7.8,
1H); 7.43 (t, J=7.8, 1H); 7.21 (d, }=8.5, 1H); 6.96 (d, J=8.5, 1H); 4.1 (s, 3H); 2.99 (m, 1H); 2.72-2.60 (m,
2H); 2.45-2.20 (m, 4H); 2.15-2.05 (m, 2H)

30



3, Step! 5At 0C, to a mxture of cyclic ketone

1- (4- net hoxy- di benzof uran-1-y1) - 4- oxo- cycl ohexane carbonitrile (170 ng,
0.53 mml) (as obtained in exanple 2) and R-Phenyl ethylamne (0.073 nm,
0.58 mml) in 1,2- dichloroethane was added tri acet oxyborohydride (160 ng,
0.8 mmvl) over a period of 15 mn. The reaction mxture was stirred at room
tenperature for another 2h until TLC reveal ed conpl ete consunption of the
ket o conpound. The reaction m xture was cooled to ice bath tenperature and
basi fi ed by adding 10% ag. 10 NaHCOg .sol ution. The reaction m xture was
extracted with CHCL3, dried over anhydrous Na2SO4 and concentrated under
reduced pressure to obtain crude product 1-(4-nethoxy-dibenzofuran- 1
-y1l)-4-(R)-1- phenyl - et hyl am no) - cycl ohexane carbonitrile, which was
purified by col um chromatography. Yield 200ng (89% 11-1- NMR
(300MHz, CDC13) 8.70 (d, J=8, 1H); Examge4d J=8.0, 1H); 7.52 (t, J=7.2,
1H); 7.41 (t, J=8.1, 1H); 157.39-7.33 (m 4H); 7.32-7.25 (m 1H); 7.19 (d,

(i ot St VelSplihnytngfidi g o387 fulBulr il 4R (7L o 3 Fig

phenyl ethyl am no conpound obtained infishep 1 (200 ng, 0.47 nmol) in

nmet hanol (5 20 ml) at room tenperaturewag added Pd(OH)2 (20% wet, 200 np)
and stirred under hydrogen atnosphere 1 h until the TLC reveal ed
conpl et e di sappearance of the stapting Tanerial. The reaction m xture was
filtered through a small pad of c§ Mt h the hel p of nmethanol. The
filtrate was evaporated under reduced prgssure and the crude m xture was
colum purified to obtain the am no Lonpound

4- am no- 1- (4- met hoxydi benzofuran- 1 -yl1¥xcycl ohexane carbonitrile Yield
80ng (5%%%1 - 35 - 11-1-NWR (300MHz, CDC13) 8.32 (d, 7.8, 1H); 7.71 (d,
Jz?.g, ;> 7.55 (ddd, J=1.3, 7.8, 8.5, 1H); 7.46 (ddd, 1.3, 8.5, 9, 1H
4.1 (s, A9Cl)oa sgu@p-ofthy gycligrketonpd) -(4-Reti@By-gibengoffirn-1-2ip-oxpcygigherang arfanitrilp H) |

2. 18- 1. 98sd DA sBmoDhsCraied @ ekdhipleS9 nUHFQDsnfly sodilh RRGRIEROLAE, cUBl ARloNRes i N st ep
2 (70 ng, %LZZ nﬁ%ﬁi in dry_J??ﬁ?gronéShggL 82.2 m) at 0% undemeZ

at mos phéfdsd arddheERIHQT masy Wasiiiired frrda mimy Thep eyl formats (Qyiim 0041 BmoRy e fdsAt hy |

am nopynrdliand the Db4efRyn Baskryes rdfloked doved hib Wneeeprbduntelss [framed) thecladcOon atess (vas 06 i
0.6 ' XL j - I 2h
per afe. Berreisd U AEASh B0l MRS thd e Mher IO S ST 8 O
separ at éancgiacy handeueBeim aylr weduelyt P-sifynsbs-(timethory-gibenzoforpial-WtrBoned

or gani ¢ cyaghexandsibaldthyde thaOiveditedeby Bytchidhmmbiagaihd. |aado.Ldog (4s%h vent was

s i ifd b
evapor at QPNME%BM}@%B%Hésf&tpﬁlr);gh.ﬁ[(iflg g%gfﬂz?%}t %hg@yﬁ‘i“?ﬂ%’;“ gn- 1

col um chronatogr apg e i ben ur
-y1) cydrtheRy M radhdhe -5 F8aadm):dd.(d. Y&, 47 G, 3H); 3.56-3.45 (m, 1H); 3.2-2.9
15 (m, 2H); 2.8-2.6 (m, 2H); 2.55-2.45 (m, 1H)

Step2
To a solution of sodium hydroxide (0.030g) in 5 ml of water, hydrazine hydrate (0.023ml, 0.0004mol) was
charged at room temperature. The reaction mass was cooled to 5-10°C and charged portion wise with the
20  formyl compound 5-ethynyl-5-(4-methoxy-dibenzofuran-1-yl)-2-oxo-cyclohexanecarbaldehyde. The
reaction mass was allowed to stir for 1hr at room temperature. Once product has formed, the reaction mass
was quenched with water and extracted with ethyl acetate. The organic layer was dried with sodium sulfate
and concentrated under vacuum. The title product 5-(4-methoxy-dibenzofuran-1-yl)-4,5,6,7-tetrahydro-2H-
indazole-5-carbonitrile was isolated by column chromatography. Yield 0.080g (60%)
25  M.P. 171.2-174.6°C; 'H-NMR (300MHz, CDCls) 8.18 (d, J=7.9, 1H); 7.75 (d, J=7.9, 1H); 7.60-7.50 (m,
2H); 7.48-7.37 (m, 2H); 7.0 (d, J=8.5, 1H); 4.1 (s, 3H); 3.66 (d, J=16, 1H); 3.46 (d, J=16, 1H); 3.25 (ddd,
J=8.8, 8.8, 16.5, 1H) 2.95 (ddd, J=4.2, 4.2, 8.7, 1H); 2.80-2.70 (m, 2H)



MP. 176.2-177.8C; 11-1-NWR (300MHz, CDCl13) 8.26 (d, J=7.8 1H); 7.71 (d,
J=7.8 1H); 7.54 (ddd, J=1.2, 157.2, 8.2 11-1); 7.45 (ddd, J=1.2, 7.2, 8.2
1H); 7.21 (d, J=8.5 1H); 6.99 (d, J=8.5 1H); 4.88-4.75 (m 1H); 4.10 (s,
31-1); 3.11 (s, 3H), 2.90-2.80 (m 2H); 2.50-2.30 (m 4H); 2.05-1.90 (m
2H) Exanple 6
(3E) - 3-1( D net hyl am no) net hyl ene] - 1- (4- met hoxydi benzo[ b, d] furan-1-y1l)-4-
20oxocycl ohexanecarbonitrile Owe A solution of the conpound obtained in
exanple 2 (200ny, 0.626 nmol ), dinmeghyl formam de di nethyl acetal (447ny,
3.76 mmol ) and a catal ytic amount of tetraethyl am ne in benzene (15ml)
were distilled over a period of 3 hrs to about one half the original
vol une. Benzene (15nl) was added to the 25reaction mxture and the
distillation was conti nued. The process was repeated until the reaction
showed absence of the ketone startiEsgmpleferial. After all starting material
was COn§\Uﬁ%&an&-h@i—rﬁ&ﬁéﬁ?&]ﬁenﬁﬁﬁd}fﬁraéﬁy?lcyaﬂ{m}lﬁﬂeﬁla)fesw&mfd@t ed_under vacuum
and residue ‘'was purified by colum ¢ r(r)“g%téq‘graphy to give 174nmg (74.5%
yi el ds) of an off-yellow solid product. e ng point (MP)-deconposes at
300C. 11-1- NMR (300MHz, CDClI3) B (d, J=7.93, 1H); 7.72 (d, J=7.32,
1H); 7.54 (t, J=7.3, 1H), 7.44 (t, 1H); 7.33 (d, J=8.5,1H); 6.98 (d,
J=8.5,1H); 4.1 (s,3H) ;3.92 (d, . N ); 3.24 (d, J=14.9,1H) ;
. 53.1(s,6H); 2.92-2.8 (m1H,; 2.7 Exanpl e 7 Et hyl

6- cyano- 6- (4- met hoxydi benzo [ b, d] -yl)-2-methyl -5,6,7,8-tetrahydro
g ui noline-3- carboxylate 10 :

Stepl
5 At 0°C, to a mixture of cyclic ketone 1-(4-methoxy-dibenzofuran-1-yl)-4-oxo-cyciohexane carbonitrile
(170 mg, 0.53 mmol) (as obtained in example 2) and R-Phenyl ethylamine (0.073 ml, 0.58 mmol) in 1,2-
dichloroethane was added triacetoxyborohydride (160 mg, 0.8 mmol) over a period of 15 min. The reaction
mixture was stirred at room temperature for another 2h until TLC revealed complete consumption of the
keto compound. The reaction mixture was cooled to ice bath temperature and basified by adding 10% agq.
10 NaHCO; solution. The reaction mixture was extracted with CHCI,, dried over anhydrous Na;SO, and
concentrated under reduced pressure to obtain crude product 1-(4-methoxy-dibenzofuran-1-yl)-4-(R)-1-
phenyl-ethylamino)-cyclohexane carbonitrile, which was purified by column chromatography. Yield
200mg (89%)
'H-NMR (300MHz, CDCls) 8.70 (d, J=8, 1H); 7.70 (d, J=8.0, 1H); 7.52 (t, J=7.2, 1H); 7.41 (t, J=8.1, 1H);
15  7.39-7.33 (m, 4H); 7.32-7.25 (m, 1H); 7.19 (d, 8.5, 1H); 6.94 (d, 8.5, 1H); 4.15-4.05 (m, 5H); 2.75-2.62 (m,
2H); 2.20-2.0 (m, 2H); 1.95-1.75 (m, 4H); 1.44 (d, }J=6.5, 3H)

Step 2

To a solution of the phenyl ethyl amino compound obtained in step 1 (200 mg, 0.47 mmol) in methanol (5
20  ml) at room temperature was added Pd(OH), (20% wet, 200 mg) and stirred under hydrogen atmosphere

for 1h until the TLC revealed complete disappearance of the starting material. The reaction mixture was

filtered through a small pad of celite with the help of methanol. The filtrate was evaporated under reduced

pressure and the crude mixture was column purified to obtain the amino compound 4-amino-1-(4-methoxy-

dibenzofuran-1-yl)-cyclohexane carbonitrile Yield 80mg (53%)



COOEt A mixture of the conpound obtained in exanple 6 (300ny, 0.8mmol),

et hyl acet oacetate (114.4ng, 0.88 mmol) and ammoni um acet ate (495ny,

6.4mmol ) in acetic acid (25m) was stirred at 100-110C for 3 hrs under
nitrogen atnosphere. The m xture was cooled to roomtenperature and dil uted
with 100 ml of water, then 15 extracted with ethyl acetate (100nlX2),
washed with water, dried over sodiumsulfate and concentrated under vacuum
The crude product was purified by colum chronat ography to give 120ngy
(Yields 34.1% of a yellow colored _gsolid. MP-deconposes at 221.3C.

"H- NVR (300MHz, CDCI3), 8.28 (d J=7.83,1H); 8.1 (s,1H); 7.73 (d, J=7.98,
1H); 7.56 (t, J=7.2,1H); 7.45 (t, J=7.2, 1H); 7.26 (d, 9.64, 1H); 6.96 (d,
J=8.5, 1H); 4.4 (q, J=7.1, 2H); 4.1 (s, 3H); 3.85 (dd, J=16, 2H); 3.6-3.4
200m2H); 2.9 -2.6 (m2H); 2.9 (s,3H); 1.42 (t,3H - 37 - Exanple 8

5- (4- NEt‘hmwd'(mmmoldmam} 8.02 ain7.8,- §)) 2 T-(pHenh§,| 1H;, B556dd8; =813y abyed; dHIL 46 ndazol e

~5-carb
-ylfiirz ?;”dt[ 8} ’h'é*)l\h-%\l & %ﬁ;g@-g@gﬂlﬁ%gﬁgﬁwﬁxﬁﬂ‘? 129 Qﬁ) hyshap- 1

zol carbon |

5 Step3
To the solution of amino compound obtained in step 2 (70 mg, 0.22 mmol) in dry dichloromethane (2.2 ml)
at 0°C under N, atmosphere was added triethylamine (0.32 ml, 2.2 mmol) and N,N-dimethyl aminopyridine
(DMAP, 3 mg), followed by methanesulfonyl chloride (0.06 ml, 0.66 mmol). The reaction mixture was
stirred at room temperature for 2h before being quenched by the addition of water. The two layers were
10 separated and the aqueous layer was extracted with CHCI;. The combined organic layer was dried over
anhydrous Na;SO, and the solvent was evaporated under vacuum to obtain a crude product which was
purified by column chromatography to get pure N-[4-cyano-4-(4-methoxy-dibenzofuran-1-yl) cyclohexyl]-
methane sulfonamide. Yield 70mg
M.P. 176.2-177.8°C; 'H-NMR (300MHz, CDCl;) 8.26 (d, J=7.8 1H); 7.71 (d, J=7.8 1H); 7.54 (ddd, J=1.2,
15 7.2, 82 1H); 7.45 (ddd, J=1.2, 7.2, 8.2 1H); 7.21 (d, J=8.5 1H); 6.99 (d, J=8.5 1H); 4.88-4.75 (m, 1H); 4.10
(s, 3H); 3.11 (s, 3H), 2.90-2.80 (m, 2H); 2.50-2.30 (m, 4H); 2.05-1.90 (m, 2H)

Example 6
(3E)-3-[(Dimethylamino)methylene}-1-(4-methoxydibenzo[b,d]furan-1-y1)-4-

Jr
& ®

[¢]

20  oxocyclohexanecarbonitrile

OMe
A solution of the compound obtained in example 2 (200mg, 0.626 mmol), dimethylformamide
dimethylacetal (447mg, 3.76 mmol) and a catalytic amount of tetracthyl amine in benzene (15ml) were
distilled over a period of 3 hrs to about one half the original volume. Benzene (15ml) was added to the
25  reaction mixture and the distillation was continued. The process was repeated until the reaction showed

absence of the ketone starting material. After all starting material was consumed, the solvent was



"Rh 10A m xture of conpound obtained in exanple 7 (100ny, 0.267mmo1l) and
phenyl hydrazine (35.7ng, 0.33 mmol) in 10nl of ethanol was stirred at room
tenperature for 18 hrs under nitrogen atnosphere. Ethanol was evaporated:
under reduced pressure and residue was partitioned between ethyl acetate
(50nL X 2) and water (50mL). The organic |ayer was washed with water

foll owed by brine, dried over sodium sul fate and evaporated under vacuum
The crude was purified by col um chromat ography by el uting 20% et hyl
acetate / hexane to 15gi ve regeoi soggric m xture of products. Exanple 8 was
eluted at |less polar, 32ng (Yields-14.3%, MP-231-233C 1H NVR (300MHz,
CDC13)8.23 (d, J=8, | H); 7.73 (d, J=7.9, 114); 7.84 (s,1H); 7.7-7.3 (m
7H); 7.44 (d, J=8.5, 1H); 7 (d, J=8.5, 1H); 4.1 (s, 3H); 3.7 (dd, J=I6,

2H); 3.4 -3.22 (m 1H; 3.1-2.9 (m 1H; 2.8-2.7 (m 2H Exanple 9 was

el ut ed £PmplEFlE eYsparaied unde iyepuyny pnd repidng asgmpified i colgnn eraRBE@aphy 1@gve 1 74mg NVR

( 300MHz (743 i8dsB of2in bt yelibw&olid ridiict. Meftihg pint (NP Pdedompbsek it 300664 (s, 1H) ;

7.6-7. 35 4 4 (dd,
J=16, 2»—2‘) Z?%ﬁ C?)Cq 9i7—|fd ?2{% Qggé%%jj‘iiﬁ J‘mz”?‘é(‘z' %§(#H§WM(@§<7M| e 10
6- Cyano-! (7433n@t $»yié: e8] 5-8dilHYur4an (sBHY 13922 nd=ti I H 5, 5247 (633t 18rdhydr o
qU|ncllnaﬁﬁmgambamthg)aqu¢@n3HﬂOTo a stirred solution of the conpound
obtained in exanple 7 (50ng, 0.1135 nmol) in ethanol (2nml), was added 2 N
aqueous NaCOH solution (2nml) and the reaction nass was stirred at room
tenperature for 16 hrs. The sol ventExmaple 2vapor at ed under vacuum and t he
resi due was washed
W Th ot L D R By SR b0 12

react i off*REYE a5 extracted with chloroform the organlc Iayer was washed
with water (20nl) followed by brine, drijed over sodiumsulfate

10
A mixture of the compound obtained in example 6 (300mg, 0.8mmol), ethylacetoacetate (114.4mg, 0.88 mmol)
and ammonium acetate (495mg, 6.4mmol) in acetic acid (25ml) was stirred at 100-110°C for 3 hrs under
nitrogen atmosphere. The mixture was cooled to room temperature and diluted with 100 ml of water, then
15 extracted with ethyl acetate (100mIX2), washed with water, dried over sodium sulfate and concentrated under

vacuum. The crude product was purified by column chromatography to give 120mg (Yields 34.1%) of a yellow

colored solid. MP-decomposes at 221.3°C.

'H-NMR (300MHz, CDCl,), 8.28 (d J=7.83,1H); 8.1 (s,1H); 7.73 (d, J=7.98, 1H); 7.56 (t, J=7.2,1H); 7.45 (t,

J=7.2, 1H); 7.26 (d, 9.64, 1H); 6.96 (d, J=8.5, 1H); 4.4 (q, J=7.1, 2H); 4.1 (s, 3H); 3.85 (dd, J=16, 2H); 3.6-3.4
20 (m,2H); 2.9 -2.6 (m,2H); 2.9 (s,3H); 1.42 (t,3H)



15 and concentrated under vacuum to give 40 ng (85%yields) of the product
as a light yellow colored solid. MP-deconposes at 195.6C. 11-1-NVR (300MHz,
DMSO-d6) 8. 27(d, J=7.83); 8.1(s,1H); 7.85(d, J=8,1H); 7.63(t, J =7.2,1H);
7.54(t, J=7.2,1H); 7.35(d, J=8,6,1H); 7.24(d, J=8.6,1H); 4. 1(s, 3H);
3.85-3.6(dd, J=16,2H); 3.2-3.1 (m2H); 3-2.8 (m2H 20 - 39 - Exanple 11
5- (4- Met hoxydi benzo
1b,dlfuran-1-yl)-4,5,6, 7-tetrahydro-2, 1- benzi soxazol e-5-carbonitrile NNO 5
Hydr oxyl am ne hydrochl ori de (20ng, 0. 3mol e) was added to a stirred
solution of sodium ethoxide (22ng, 0.3mmole) in 10 M of ethanol and the
conpound as obtained in exanple 6 (75ng, 0.2mmole) in 5 mM of ethanol and
the reaction mass was allowed to stir for 2 hrs at roomtenperature. The
sol vent was evaporated under vacuum and the residue was taken up in 50 m

of ethyl acetate and washed w th watBxampleBl owed by brine. 10The organic

| ayer was dried over on sodium sul fate and concentrated under vacuum The
crude product was purified by colum chromatography to get 45 ng (65.4%

yi el ds) SytMethnxydiheprotllean; IoyD-iuphenyd 4,59, 71tefyghydrp,! -mimé*ésww}'e CDC13) ; 8.24
(d, J=8, 1H; 7.73 (d, J=8, 1H); 7.6-7.4nf 3H); 7.2 (d, J=8.5, 1H); 6.95
(d, J=8.4, 1H); 4.1 (s, 3H); 3.5 (m 1H);3 O 11-1); 2.7 (m 1H); 2.2 (m
1H) 15 Exanpl e 12

5- (4- Met hoxydi benzof b, di furan-1-y1)-3-0 ,3a, 4,5, 6, 7- hexahydr o- 2H i ndazol
e-5-carbonitrile

Example 9

5-(4-Methoxydibenzo[b,d}furan-1-yl)-2-pheny}-4,5,6,7-tetrahydro-2 H-indazole-5-carbonitrile
Ph

10 A mixture of compound obtained in example 7 (100mg, 0.267mmol) and phenyl hydrazine (35.7mg, 0.33
mmol) in 10m] of ethanol was stirred at room temperature for 18 hrs under nitrogen atmosphere. Ethanol was
evaporated under reduced pressure and residue was partitioned between ethyl acetate (50ml X 2) and water
(50ml). The organic layer was washed with water followed by brine, dried over sodium sulfate and evaporated
under vacuum. The crude was purified by column chromatography by eluting 20% ethyl acetate / hexane to

15  give regeoisomeric mixture of products.

Example 8 was eluted at less polar, 32mg (Yields-14.3%), MP-231-233°C

'H-NMR (300MHz, CDCI3)8.23 (d, J=8, 1H); 7.73 (d, J=7.9, 1H); 7.84 (s,1H); 7.7-7.3 (m, TH); 7.44 (d, J=8.5,
1H); 7 (d, J=8.5, 1H); 4.1 (s, 3H); 3.7 (dd, J=16, 2H); 3.4 -3.22 (m, 1H); 3.1-2.9 (m, 1H); 2.8-2.7 (m, 2H)
Example 9 was eluted at more polar, 68mg (Yields-30.4%), MP-234.5-236°C



20A m xture of conmpound as obtained in exanple 1 (50ng, 0.1326mml e),
hydra2| ne hydrate (14ng, 0.266mmvle) and triethylamne (40ng, 0.4 mole) in
nmet hanol (5nl) was stirred at 60-70C for 45 min. Methanol was evaporated
under vacuum and the residue was partitioned between ethyl acetate (20m)
and water -40 - (20mL). The ethyl acetate |ayer was washed with water
foll owed by brine, and the organic |ayer was evaporated under vacuumto get
42 mg (88.2% vyi el ds) product. MP-nore than 300C ['1-1-NWVR
(300ML-1z, CDC13);11.4 (s, 1H); 8.1g (d, J=7.6, 1H); 7.8 (d, J=7.6, 1H);
7.62 (t,J=7.2,1H); 7.5 (t, 51=7.1, | H; 7.4 (d, J=8.5, 1H); 7.2 (d, J=8.6,
1H); 4.1 (s, 3H; 3.1 -2.4 (m 6H) Exanpl e 13
6- (4- Met hoxydi benzo[ b, d1f uran-1-yl1) - 4- oxo- 3, 4, 5, 6, 7, 8- hexahydr oqui nazol i ne-
6-earbonitrile NH 10 To a stirred solution of sodi um nethoxi de (185. 3ng,
3. 5mol ) HINMR GOGMHzEDERB A &h 618, 1iRs7 Bdddte-F oMM @il k76786 &m.dHY I96¢d78-5)
2. 78mly)q,a0¢k . COIRYYNG, 419& aélraeﬁ{)lam EXARPIES; 2-2.8N8, [I92E1- DO (nl)BES Was
allowed to stir at 60-70C for hr s’ under ni trogen atnosphere. Mst of the
nmet hanol was evapor at ed under vacuum and residue was purified by colum
chromat ography to get 200 ng (67. 3%Eyamle®) of the product. 1511-1-NWVR
(300§/|1Iz DI\/BOd6) 126(s 1H); 82(d J 788 IH) 814(s 1H); 7.85
8, 1H); 7.63 (t H} ; 365,#;(1 J=8. 5,
W@-raetboxy‘ilhamlhﬂi"re —zvq%mewyes 4 wmydr@,mzwzngs adic 2 8. 2.7
(m 2H) acrd 41 -

COOH

C

NC

&

(o)

O~

10 To a stirred solution of the compound obtained in example 7 (50mg, 0.1135 mmol) in ethanol (2ml), was added
2 N aqueous NaOH solution (2ml) and the reaction mass was stirred at room temperature for 16 hrs. The
solvent was evaporated under vacuum and the residue was diluted with water (10ml). The basic aq. solution
was washed with ether (10m!1X2), and acidified with IN HCl solution to pH 2. The reaction mass was extracted
with chloroform, the organic layer was washed with water (20ml) followed by brine, dried over sodium sulfate

15  and concentrated under vacuum, to give 40 mg (85% yields) of the product as a light yellow colored solid. MP-

decomposes at 195.6°C.
'H-NMR (300MHz, DMSO0-dy)8.27(d, J=7.83); 8.1(s,1H); 7.85(d, J=8,1H); 7.63(t, J =7.2,1H); 7.54(,
J=7.2,1H); 7.35(d, J=8,6,1H); 7.24(d, J=8.6,1H);4.1(s,3H); 3.85-3.6(dd, J=16,2H); 3.2-3.1 (m,2H); 3-2.8
(m,2H)

20



Exanpl e 14 ‘
6- (4- Met hoxydi benzot b, di furan- 1- yl) 3-net hyl - 4- oxo- 3, 4, 5, 6, 7, 8- hexabydr oqui

nazol i ne-6-carbonitrile 5To a well stirred slurry of compound obtained in
exanple 13 (75ng, 0.2mmol) and cesium carbonate (73ng, 0.22mml) in dry DV
(5m) was added i odonet hane (36.92ng, 0.26npl) and the m xture was all owed
to stir for 1 hr at roomtenperature under nitrogen atnosphere. The
reaction m xture was quenched with ice water (50m), and then extracted
with ethyl acetate (50nl). The orgagyc |ayer was washed with water foll owed
by brine and dried over sodiumsulfate. The organic |ayer was concentrated
under vacuum and the crude product 10was purified by col um chronmat ography
to get 40ng of the pure product (Yields- 52% MP- 235. 4- 240. 8C. ' H NWR
(300ML-12z, CDC13); 8.22 (d, J=7.8, 1H); 8.1 (s, 1H); 7.71 (d, 1=8, 1H);
7.53 (t, J=8, IH); 7.43 (t, J=8, 1H); 7.33 (d, 8.5, 1H); 7 (d, J=8.5, 1H);
4.1 (s, 3H);3.75 (d, J=8.5, 1H) 3Eg,,,{p§,1?1|—|) 3.6-3.5 (m1H; 3.3-3.2 (m
2H); 2.

644- Vet ﬁdi%f"ﬂ@ﬂ?ﬁ%@l‘mﬂfﬂﬁ ’i*‘ﬁﬁ T-tgtrghygre;2.|-BenzispraeAles e ¥PA¥ DY ne- 6- carboni tr
ile NN - 42 - and the crude product waszrlfl ed by col um chromat ography
to get 35ng of the product (Yields-14. 7694~ J#P- 213. 8- 215. 2C. 1H NWVR
(300MHz, CDCI3); 9.1 (s, 1H); 8.6 (s, 1 8.24 (d, J=8, 1H); 7.73 (d,
J=8.2, 1H); 7.55 (t, J=7.2, 1H); 7.44 (t>3J=7.4, 1H); 7.23 (d, J=8, 1H);
6.98 (d, J=8, 1H); 4.1 (s, 3H); 3.83 (d*° =16, 1H; 3.6-3.4 (m 2H); 3.2-
53.0 (m 1H): 3-2.9 (m 1H): 2.7- Exanple 16 2-A min 0-6-(4-m
eth oxyd enzop,dl fu ra n- 1-yl)-%0%9;3%45, 6, 7, 8-hexahyd roq u in azolin
e-6-carbon itrile NH N "-- NH

5

Hydroxylamine hydrochloride (20mg, 0.3mmole) was added to a stirred solution of sodium ethoxide (22mg,
0.3mmole) in 10 ml of ethano! and the compound' as obtained in example 6 (75mg, 0.2mmole) in 5 ml of
ethanol and the reaction mass was aliowed to stir for 2 hrs at room temperature. The solvent was evaporated
under vacuum and the residue was taken up in 50 ml of ethyl acetate and washed with water followed by brine.

10 The organic layer was dried over on sodium sulfate and concentrated under vacuum. The crude product was
purified by column chromatography to get 45 mg (65.4% yields) yellow colored solid.
MP-193.5-197°C.
'H-NMR (300MHz, CDCls); 8.24 (d, =8, 1H); 7.73 (d, J=8, 1H); 7.6-7.4 (m,, 3H,); 7.2 (d, J=8.5, 1H); 6.95 (d,
J=8.4, 1H); 4.1 (s, 3H); 3.5 (m, 1H);3 (m, 1H); 2.7 (m, 1H); 2.2 (m, 1H)

15

Example 12

5-(4-Methoxydibenzo[b,d])furan-1-yl)-3-0x0-3,3a,4,5,6,7-hexahydro-2H-indazole-5-carbonitrile

20 A mixture of compound as obtained in example 1 (50mg, 0.1326mmole), hydrazine hydrate (14mg,
0.266mmole) and triethylamine (40mg, 0.4 mmole) in methanol (Sml) was stirred at 60-70°C for 45 min.

Methanol was evaporated under vacuum and the residue was partitioned between ethyl acetate (20ml) and water



10 A mixture of the conpound obtained in exanple 1 (200ng, 0.53mmol),
guani di ne HC1 (127ng, 1.326mo1l) and sodi um net hoxi de (100ng) in 2 ni

nmet hanol was stirred overnight at roomtenperature. The sol vent was

evapor at ed under vacuum and the crude residue was purified by colum
chromat ography to get 150ng (73.3% 15yields) as a white solid product.

MP- deconposes at 300C. 11-1-NWR (300WHz, DVsO-d6); 11(s,1H); 8.1 (d, 1=8,
1H); 7.82 (d, J=8.2, 1H); 7.64 (t, J=7.4, 1H),; 7.5 (t, J=7.5, 1H); 7.32 (d,
J=8.55, 11-1); 7.2 (d, J=8.55, 1H) ;461 (s, 3H; 3.5 (m 2H); 2.9-2.8 (m
2H); 2.74-2.6 (m 1H); 2.5-2.32 (m 1H) 20 -43 - Exanple 17

2- Am no- 6- ( 4- net hoxydi benzot b, d1furan-1-y1)-5, 6, 7, 8-t etrahydr oqui nazol i ne-6
-carbonitrile NH, N- N 5A mxture of the conpound obtained in exanple
6 (100 Q. 267mm1), guanidine HCl (33.5ng, 0.35mmol) and sodi um et hoxi de
(25ny, "3?% efhy] 3getae [ayer wpnashnd with watprdelomgd byt bring amitle qrepnicayprwas yaporatddxt ur e
was Cooluedbr vaouumow geti42 Aip s atdlidkisppastiuéthe sol vent was evapor at ed under vacuum

The crudgp. i s purified by colum chronat ography to get 80ng (81%
yi el ds) of ﬁ’gr%\%l\ﬁl:rl?ogv%ol ored solid product. MP-deconposes at 300C.
H-NMR (300MHz, CDCl;);11.4 (s, 1H); 8.13 (d, J=7.6, 1H); 7.8 (d, J=7.6, 1H); 7.62 (t,J=7.2,1H); 7.5 (t,

5 J=71, 1H); 7.4 (d, J=8.5, 1H); 7.2 (d, J=8.6, 1H); 4.1 (s, 3H); 3.1 -2.4 (m, 6H)

Example 13
6-(4-Methoxydibenzo[b,d]furan-1-yl)-4-0x0-3,4,5,6,7,8-hexahydroquinazoline-6-carbonitrile

10
To a stirred solution of sodium methoxide (185.3mg, 3.5mmol) in 10 ml of methanol was added formamidine
acetate (290mg, 2.78mmol) and the compound obtained in example 1. The reaction mass was allowed to stir at
60-70°C for 18 hrs under nitrogen atmosphere. Most of the methanol was evaporated under vacuum and residue
was purified by column chromatography to get 200 mg (67.3% yields) of ‘the product.

15  'H-NMR (300MHz, DMSO-ds); 12.6 (s, 1H); 8.2 (d, J=7.88, 1H); 8.14 (s, 1H); 7.85 (d, J=8, 1H); 7.63 (t, J=7.5,
1H); 7.52 (t, J=7.5, 1H); 7.36 (d, J=8.5, 1H); 7.26 (d, J=8.6, 1H); 4.1 (s,3H); 3.6 (m, 1H); 3.2-2.9 (m,3H); 2.8-
2.7 (m, 2H)



1011-1-NWMR (300MHz, DMSO-d6); 8.24 (d, J=7.9, 1H); 8.2 (s, 1H); 7.85 (d,
J=8, |I"H); 7.63 (t, J=7.4, 1H); 7.5 (t, J=7.8, | H); 7.38 (d, J=8.5, IH;
7.25 (d, J=8.6, 1H); 6.55 (s, 2H); 4.1 (s, 3H); 3.6 (d, J=15.5, 1H); 3.4
(d, J=15, 1H); 3.1-3 (m 1H); 2.9-2.7 (m 3H Exanple 18

15{16- Cyano- 6- ( 4- met hoxydi benzop, di furan-1-yl1)-5, 6, 7, 8-t et rahydroqui nazolin

-2-yl] amno} acetic acid HVW\COOH N - N - 44 - vacuum and the reaction
mass was diluted with 10 mM of water. The aqueous | ayer was washed with
ether, acidified with 0.1 NHC to gH 2 arid extracted with ethyl acetate.
The organic | ayer was washed with water followed by brine, and concentrated
under vacuum The crude product was crystallized form hexane to give 60ng
(52.45% vyields) of a yellow colored solid. 51H NrR (300MHz, DMSO d6); 8.24
(d, J=6.4, IH; 8.2 (s, 1H); 7.85 (d, J=8.1, 1H); 7.63 (t, 1=7.6, 1H); 7.53
(t, J=7.4, 1H); 7.38 (d, J=8.5, | HExampl©® (d, J=8.5, 1H); 6.67 (s, 1H);
4.1 (s, ?{w\'letl% dllfeﬁzoéb?dlﬂxransl )Z)'-ﬁmahﬁlmoxamSG?l'&h%xa% ((r%un%'u'&lme«g-cgr'bgmglk( m 2H)
Exanmpl e 19 10Et cyano-6- (4- oxydl benzo 1_yL fu ran-

1-y1) - 4- ox0- 5, 6, 7 8- tetrahydroqw nazol i vB04H) -yl acet ate NNCOCEt To a
solution of the corrpound obt ai ned i n exahyql & (:)LS (170mg, 0.46mml) in 5 m

ofdry DMF was added et hyl ' ‘

5  To a well stirred slurry of compound obtained in example 13 (75mg, 0.2mmol) and cesium carbonate (73mg,
0.22mmol) in dry DMF (5ml) was added iodomethane (36.92mg, 0.26mol) and the mixture was allowed to stir
for 1 hr at room temperature under nitrogen atmosphere. The reaction mixture was quenched with ice water
(50ml), and then extracted with ethyl acetate (50ml). The organic layer was washed with water followed by
brine and dried over sodium sulfate. The organic layer was concentrated under vacuum and the crude product

10 was purified by column chromatography to get 40mg of the pure product (Yields-52%) MP-235.4-240.8°C.
'H-NMR (300MHz, CDCl;); 8.22 (d, J=7.8, 1H); 8.1 (s, 1H); 7.71 (d, J=8, 1H); 7.53 (t, J=8, 1H); 7.43 (t, J=8,
1H); 7.33 (d, 8.5, 1H); 7 (d, J=8.5, 1H); 4.1 (s, 3H);3.75 (d, J=8.5, 1H); 3.6 (s,3H); 3.6-3.5 (m,1H}); 3.3-3.2 (m,
2H); 2.9-2.7 (m, 2H)

15 Example 15
6-(4-Methoxydibenzo}b,d]furan-1-yl)-5,6,7,8-tetrahydroquinazoline-6-carbonitrile

A solution of compound as obtained in example 6 (100mg, 0.267mmol) and formamdine acetate (39mg,

20 0.373mmol) in dry ethanol (4ml) was stirred at 70-80°C for 2hrs. The solvent was evaporated under vacuum



br onpacet ate (84.5ny, 0.5mmol) and cesium carbonate (195.6ng, 0.6nmol) at
roomtenperature for 1 hr. 15 Once the reaction has conpleted, the reaction
mass was diluted with water and extracted with ethyl acetate. The organic
l-ayer was washed with water, followed by brine, and concentrated under
vacuum The crude product was purified by colum chromatography to get
175mgy (83.2%yields) of the product. MP-106.2-125.1C 11-1 NWVR (300MHz,
CDC13); 8.2 (d, J=7.9, 1H); 8 (s, 1H); 7.7 (d, J=8, 1H); 7.8 (t, J=7.2,
1H); 7.43 (t, J=8, 1H); 7.3 (d, J=8.5, 1H,; 7 (d, J=8.5, | H,; 4.8-4.5 (d
d, J=16.8, 2H); 4.3 (q, J=7, 2H); 4.1 (s, 3H); 3.7 (d, J=18, 1H); 20
3.4-3.1 (m 2H); 2.9-2.8 (m 3H); 1.4-1.3 (t, J=7,31-1)

and the crude product was purified by column chromatography to get 35mg of the product (Yields-14.76%)

MP-213.8-215.2°C.

'H-NMR (300MHz, CDCL); 9.1 (s, 1H); 8.6 (s, 1H); 8.24 (d, J=8, 1H); 7.73 (d, J=8.2, 1H); 7.55 (t, J=7.2, IH);

7.44 (1, }=7.4, 1H); 7.23 (d, J=8, 1H); 6.98 (d, J=8, 1H); 4.1 (s, 3H); 3.83 (d, J=16, 1H); 3.6-3.4 (m, 2H); 3.2
S 3.0(m, 1H); 3-2.9 (m, iH); 2.7-2.6 (m,1H)

Example 16

2-Amino-6-(4-methoxydibenzo[b,d}furan-1-yl)-4-ox0-3,4,5,6,7,8-hexahyd roquipazoline-6—carbonitrile

NH,

N“" TNH

AN
Sh

NC

L)

10 O—

A mixture of the compound obtained in example 1 (200mg, 0.53mmol), guanidine HCI (127mg, 1.326mmol)
and sodium methoxide (100mg) in 2 ml methanol was stirred overnight at room temperature. The solvent was
evaporated under vacuum and the crude residue was purified by column chromatography to get 150mg (73.3%

15  yields) as a white solid product. MP-decomposes at 300°C.
'H-NMR (300MHz, DMSO-dy);11(s,1H); 8.1 (d, J=8, 1H); 7.82 (d, J=8.2, 1H); 7.64 (t, J=7.4, 1H); 7.5 (t,
J=7.5, 1H); 7.32 (d, J=8.55, 1H); 7.2 (d, J=8.55, 1H); 4.1 (s, 3H); 3.5 (m, 2H); 2.9-2.8 (m, 2H); 2.74-2.6 (m,
1H); 2.5-2.32 (m, 1H)

20



- 45 - Exanple 20

[6 Cyano- 6- ( 4- met hoxydi benzo[ b, di f uran- 1-y1) - 4- oxo- 5, 6, 7, 8-t et r ahydr oqui naz
olin-3(41/)-yl] acetic acid 5To a stirred solution of t he conmpound
obtained in exanple 19 (100ny, 0.2188mmvl) in 4 m of ethanol was added IN
NaOH sol ution (3nml) and the reaction nass was allowed to stir at room
tenperature for 4 hrs. The reaction mass was diluted with 20 m water and
washed 3 tined with 25nl diethyl ether. The aqueous |ayer was acidified
with INag. HCL to pH 2-3 and extragted with chloroform The organic |ayer
was washed with water foll owed by brine, and concentrated under vacuum The
residue was triturated with ether to give 45ng 10(YVi el ds-48% of product.
1H NWVR (300MHz, DVMSO-d6); 8.24 (d, J=8.2, I H; 8.15 (s, 1H); 7.84 (d, J=8,
IH; 7.63 (t, J=7.3, | H; 7.52 (t, J=7.4, IH; 7.37 (d, J=8.6, 1H); 7.24
(d, J=8.6, 1H); 4.5 (s, 2H); 4.1 (sEx#®h§e173. 6 (m I|H) Exanple 21

156- (4- M%Jﬂi?aw - lhaﬂgngllbenqcl[b,d]furanl l)-5678-tetrah droquinazoline-6-carbonitrile
furan-1-yl)-2-nethyl - 4-oxo-3 g éydrqu|nazoI|ne 6-carbonitrile
kK N*--- NH To a mxture of the conpound tained in exanple I (200ng,
0.53nol ), acetam dine HCl1 (124.5ny, 1. and sodi um et hoxi de (98. 3ng,
1.85mmol) in 7 mM of nethanol was stirreo 60- 70C for 18hrs under
nitrogen atnosphere. Once the reaction i onplete, the reacti on mass was
evapor at ed under vacuum and 20t he residbdg was diluted with ethyl acetate
and water. The organic |ayer was washe@cw th water followed by -46 -

S A mixture of the compound obtained in example 6 (100mg, 0.267mmol), guanidine HCI (33.5mg, 6.35mmol)
and sodium ethoxide (25mg, 0.35mmol) in 5 ml ethanol was heated at 70-80°C for 1 hr. The mixture was
cooled to room temperature and the solvent was evaporated under vacuum. The crude residue was purified by
column chromatography to get 80mg (81% yields) of a white colored solid product.

MP-decomposes at 300°C.

10 'H-NMR (300MHz, DMSO-d;); 8.24 (d, J=7.9, 1H); 8.2 (s, 1H); 7.85 (d, J=8, 1H); 7.63 (¢, J=7.4, 1H); 7.5 (t,
J=7.8, 1H); 7.38 (d, J=8.5, 1H); 7.25 (d, J=8.6, 1H); 6.55 (s, 2H); 4.1 (s, 3H); 3.6 (d, J=15.5, 1H); 3.4 (d, J=15,
1H); 3.1-3 (m, 1H); 2.9-2.7 (m, 3H)

Example 18
15 {[6-Cyano-6-(4-methexydibenzo|[b,d]furan-1-yl)-5,6,7,8-tetrahydroquinazolin-2-yl] amino} acetic acid

HN COOH

A mixture of the compound obtained in example 6 (100mg, 0.267mmol), guanidine acetic acid and sodium

hydroxide (54mg, 1mol) in 10 ml of methanol was stirred at 60-70°C for 8 hrs. Methanol was evaporated under



bri ne,

(m1H);
16- eyano- 6- ( 4- met hoxydi benzop, di furan-1-y1)-2-net hyl

dried over sodium sulfate and concentrated under vacuum The crude
product was purified by colum chronmat ography to get 200ng (40% yi el ds) of
the solid product. MP-nore than 300C. 1H NVMR (300MVHz, DMSO- cl16);

12.5 (s, 1H); 8.2 (d, J=8, 1H); 7.85 (d, J=8, 1H); 7.64 (t, J=7.5, 1H);
(t, J=7.4, 1H); 7.34 (d, J=8.6, 1H); 7.24 (d, J=8.6, 1H); 4.1 (s, 3H);

3 (m 3H,; 2.8-2.6 (m 2H), 2.3 (s, 53H) Exanple 22 Ethyl

ro quinazolin3(411)-yl] acetate 10_,, Exanple 23 Ethyl {

[ 6- cyano- 6- (4- net hoxyd i benzo 1b,d]fu ran-1
-yl)-2-methyl -5,6,7, 8-tetrahydro qui nazolin-4- yl)oxy) acetate 15 O0OEt
a solution of the conmpound obtained in exanple 21 (150ngy, 1.76nmm es) in dry
DMVF (5ml) was added et hyl bronpacetate (322.3ng, 1.93mol) and cesium
car bonatvecugr 88ithys rezctidrl nmss [Was dilted withalOtnl ofi waters $henmgeoss layar eds aeshedowith ether,
t emper ataHﬁlﬁedf Wih 011 IG'HCI Q)' ;JI-fJi m eWratc{ad Wak &f)yl %&glteei(l;erc@é%}ng qlayw vI'alsq “%thm’ivm@&ﬁérat €.

The organic | ayer was -

10

15

20

followed by brine, and concentrated under vacuum. The crude product was crystallized form hexane to give
60mg (52.45% yields) of a yellow colored solid.

'H-NMR (300MHz, DMSO-d;); 8.24 (d, J=6.4, 1H); 8.2 (s, 1H); 7.85 (d, J=8.1, 1H); 7.63 (t, J=7.6, 1H); 7.53
(t, J=7.4, 1H); 7.38 (d, J=8.5, TH); 7.25 (d, J=8.5, 1H); 6.67 (s, 1H); 4.1 (s, 3H); 3.7 (s, 2H); 3.7-3.5 (m, 2H); 3-
3.2 (m, 2H); 2.9-2.8 (m, 2H)

Example 19
Ethyl [6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-4-0x0-5,6,7,8-tetrahydroquinazolin-3(41)-
yllacetate
NZ N CooEt

To a solution of the compound obtained in example 13 (170mg, 0.46mmot) in 5 ml ofdry DMF was added ethyl
bromoacetate (84.5mg, 0.5mmol) and cesium carbonate (195.6mg, 0.6mmol) at room temperature for 1 hr.
Once the reaction has completed, the reaction mass was diluted with water and extracted with ethyl acetate. The
organic layer was washed with water, followed by brine, and concentrated under vacuurh. The crude product
was purified by column chromatography to get 175mg (83.2% yields) of the product. MP-106.2-125.1°C

'H NMR (300MHz, CDCl3); 8.2 (d, J=7.9, 1H); 8 (s, 1H); 7.7 (d, J=8, 1H); 7.8 (t, }=7.2, 1H); 7.43 (1, J=8, IH);
7.3 (d, J=8.5, 1H); 7 (d, J=8.5, 1H); 4.8-4.5 (d d, J=16.8, 2H); 4.3 (q, J=7, 2H); 4.1 (s, 3H); 3.7 (d, J=18, IH);
3.4-3.1 (m, 2H); 2.9-2.8 (m, 3H); 1.4-1.3 (t, J=7, 3H)

7.5
3.6

-4-0xo0-5,6,7,8-tetrahyd

" To



washed with water followed by brine and dried over SOdI um sul fate and
concentrated under vacuum The crude product was purified by colum
chromat ography to get both pure conpounds. Exanple 22 is eluted at |ess

pol ar, 50ng (Yields-27.2%, MP-165.1-175C. tH NVR (300MHz, CDCl3); 8.24
(d, J=8, 1H); 7.72 (d, J=8.1, 1H); 7.55 (t, J=7.4, 1H); 7.44 (t, J=7.5,
1H); 7.28 5(d, 1=9, 1H); 6.98 (d, J=8.5, 1H); 5.1-4.8 (d d, 3=15.6, 2H);
4.24 (q, J=7.1, 2H); 4.1 (s, 3H); 3.8-3.6 (d d, J=17.3, 2 H; 3.4-3.2 (m
1H); 2.9-2.6 (m 3H); 2.52 (s, 3H) _jxanple 23 is eluted at nore polar, 30ny
(Yields-16.34%, MP-116.2-140C. NVR (300MHz, CDCI 3); 8.23 (d, J=8,
1H); 7.7 (d, J=8, 1H); 7.54 (t, J=7.3, 1H); 7.4 (t, J=7.3, 1H); 7.28 (d,
J=8.5, 1H); 6.96 (d, J=8.5, 1H); 5 (d, J=17.3, 1H); 4.7 (d, J=17.3, 1H);
4.3 (q, J=7, 1H;4.1 (s, 3H); 3.7 (m 1H; 103.3-3.0 (m 2H); 2.9-2.8 (m
2H); 2.5 (m 1H); 2.5 (s, 3H); 1.35Egamplg2® 3H) Exanple 24 1-(4-Methoxyd

i benzo[ k. dﬁnw@mnémxﬂyhménzewm.w me), Syal sqaem@.%gaﬁmmamlﬁ acekeStep 1 -
A m xture of the conpound o bt ai ned i n exanpl e ng, 0.156nmmole), sodium
acet at e *'%0ny, 0.238mo1l) and hydroxyl ani ne hydrochl oride (17ng, 0.235mmol)
in 2ml of ethanol was refluxed for 3 hp&\q,t/\é’b%o,ﬁaoc Once the reaction has
conpl eted, ethanol was distilled off, {he|reaction mass was diluted with
wat er, neutralized with sodi um bi carhdnaxe~and extracted wi th et hyl
acetate. The ethyl acetate |ayer was levagporated under vacuumto get 45ng of
the oxi me product (Yields-86.5% 20Siep 2- Under nitrogen atnosphere, to a
sol ution of 50% sodi um hydri de 4ny nmmol) in 2 mM of dry DWW a

sol ution of the oxinme product was added drop wi se. The reaction
mass was allowed to stir for 30 ) ; roomtenperature. A solution of
nmet hyl iodide added drop wise and the eaction mass was allowed to stir for

30 th t hed
w o warlo ST BRI PR PR doTren eyt Pt £ e SRS P ae Sl
over sodildedlN NaOHtselutind3ngy a]dohm%nbnuma@\wasmdwnd ne $tip aSgpe tempdnaturp foo d ot TIBONg

(Yields réétl& mass vé‘:@ dl'luted wnm% n(l %QQMH% ’wa%%)ned grtl?iSn{l ddletk%'TZthé?’ Th@- lEQueouz laz'é' (d,
J=7.5, 1H); 1H); 6 (d

J=8.4.) was/acccHﬁed 1§ aq: 1l|i§l .10 HH:?_ 3(a§d e)grpﬁted »gthg;’hkogofor@ he o§argc tamr wiq_bvashggi withg (m
4H) ; 2. Svaferrfolldd) ;by Bri; ahd kofcitraiddyndedvaaunial TheAtsidue was triturated with ether to give 45mg
10 (Yields-48%) of product.
"H-NMR (300MHz, DMSO-dj); 8.24 (d, J=8.2, 1H); 8.15 (s, 1H); 7.84 (d, J=8, 1H); 7.63 (t, J=7.3, 1H); 7.52 (¢,
J=7.4, 1H); 7.37 (d, J= 8.6, 1H); 7.24 (d, J=8.6, 1H); 4.5 (s, 2H); 4.1 (s, 3H); 3.6 (m, 1H)

Example 21
15  6-(4-Methoxydibenzo[b,d]furan-1-yl)-2-methyl-4-0x0-3,4,5,6,7,8-hexahydroquinazoline-6-carbonitrile
NJ\NH
=
(T

NC

UL

0
O~

To a mixture of the compound obtained in example 1 (200mg, 0.53mol), acetamidine HCI (124.5mg,
1.32mmol) and sodium methoxide (98.3mg, 1.85mmol) in 7 ml of methanol was stirred at 60-70°C for 18hrs
under nitrogen atmosphere. Once the reaction is complete, the reaction mass was evaporated under vacuum and

20  the residue was diluted with ethyl acetate and water. The organic layer was washed with water followed by



(W - Cyano- 4- (4- et hoxydi benzol b, d] furan-1 -yl ) cycl ohexyl i denel am nol oxy) acet
ic acid N-ocH cooH Stepl - A mxture of the conpound obtained in exanpl e
2, (500ngy, 1.56mmole), sodium acetate (190ngy, 2.38mmol) and hydroxyl am ne
hydrochl ori de (163ng, 2.35mmol) in 10nl of ethanol was refluxed for 3 hrs
at 10 85-90C. Once the reaction has conpleted, ethanol was distilled off,
the reaction mass was diluted with water, neutralized with sodi um

bi carbonate and extracted with ethyl acetate. The ethyl acetate |ayer was
evapor at ed under vacuumto get 500ng of the oxine product (Yields-95.6%
Step2- To a m xture of the oxinme product (500ng, 1.49nvl),

et hyl bronpacetate (324ng, 1. 9m nol) and pot assi um carbonate (61ng, 0.5mmol)
in dry DM was heated to 60-70C for 2 hrs. Once the reaction has

15conpl eted, the reaction nass was diluted with water and extracted with
et hyl addreatined oTdrsodiuny suifate andagpaqentygted unide vaguumy dhe eradti naedues \Waf puridied pycicolumn
evapor atc@rdm%g%ﬁy t\sgauwmgt(@owﬁ&ms?%mor(d\grédﬁa&wﬂme b 360'8@ ester pr oduct

Step3- TQ.a sol ution of above ester ro duct Il of

ot hano! HAM G40 DMk 16 SV ajﬂénﬁ*) %857<f%1 H)d?é‘s%& Vet '.“Pr 715% of
wat er . THE4, 1BREB4 @NV=RAESIED VT (S UF86; &d); 6V 6y TH)gh (natH)rb(nrrBH)mpérGammfﬁ.Z Xmce
the geagphon has conpleted, ethanol was evaporated under vacuum and the
reaction nass was 20acidified with conc. HCl to pH 2 and extracted with
ethyl acetate. The organic |ayer was dried over sodiumsul fate and
evapor at ed under vacuumto get 4OngEQ§m;ﬂcizd product (Yields-22.2%. 1H NMR

(73(6)(2)“/?,[2 ’Etl?yP&l 32110 %ﬁl mft%)xy(d[lbelﬁ%)]_hﬂfflla% ll(-_b(li)-z :?et yl?— xo-g%g 8§et§af&€x’o ql}mﬁzo?n- 11 8. 6,

1H) ; ﬂ("@‘é—)’ﬂ@ﬂ)ﬁte -2.4 (m 6H CLAIM5S 1. A conpound of formula

J\/\

N“ N COOEt

Sk

NC

gog

10 O~

Example 23
Ethyl {[6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-5,6,7,8-tetrahydro quinazolin-4-

A

N“ TN

I QOEt
]

(J
NC

o]

15 o~

yljoxy}acetate

To a solution of the compound obtained in example 21 (150mg, 1.76mmles) in dry'DMF (5ml) was added
ethylbromoacetate (322.3mg, 1.93mmol) and cesium carbonate (688mg, 2.11mmol). The reaction mass was

stirred at room temperature for 1 hr, diluted with water and extracted with ethyl acetate. The organic layer was



S5Y..., _-...R (1) and it's anal ogs derivatives,. tautoners,

stereol soners, enantioners, diastereoners, polynorphs, pharnmaceutically
acceptabl e salts, pharmaceutically acceptabl e hydrates, pharnaceutically
accept abl e 10sol vates, N oxides and bioi sosteres, wherein X represents 0, S
or NR5 and Y represents O or S; Rl is 15X1 is selected from hydrogen,
optionally substituted al kyl, optionally substituted N, N-

di met hyl am noal kenyl, carboxy, =CH NR5R6, COOR6; X2 is selected from
optionally hal o, cyano, carboxy, COQER6, substituted al kyl, NR5R6, -
NR5S(0),"R6; X3 is selected fromcyano, carboxy, alkyl, am do or

tetrazol yl

washed with water followed by brine and dried over sodium sulfate and concentrated under vacuum. The crude

product was purified by column chromatography to get both pure compounds.

Example 22 is eluted at less polar, 50mg (Yields-27.2%), MP-165.1-175°C.

'H NMR (300MHz, CDCl); 8.24 (d, J=8, 1H); 7.72 (d, J=8.1, 1H); 7.55 (t, J=7.4, 1H); 7.44 (, J=7.5, 1H); 7.28
5 (d, J=9, 1H); 6.98 (d, J=8.5, 1H); 5.1-4.8 (d d, J=15.6, 2H); 4.24 (q, J=7.1, 2H); 4.1 (s, 3H); 3.8-3.6 (d d,

J=11.3, 2 H); 3.4-3.2 (m, 1H); 2.9-2.6 (m, 3H); 2.52 (s, 3H)

Example 23 is eluted at more polar, 30mg (Yields-16.34%), MP-116.2-140°C.

'H NMR (300MHz, CDCl3); 8.23 (d, J=8, 1H); 7.7 (d, J=8, 1H); 7.54 (t, }=7.3, 1H); 7.4 (t, J=7.3, 1H); 7.28 (d,

J=8.5, 1H); 6.96 (d, J=8.5, 1H); 5 (d, J=17.3, 1H); 4.7 (d, J=17.3, 1H); 4.3 (q, J=7, 1H);4.1 (s, 3H); 3.7 (m, 1H);

10 3.3-3.0 (m, 2H); 2.9-2.8 (m, 2H); 2.5 (m, [H); 2.5 (s, 3H); 1.35 (t, J= 3H)

Example 24

1-(4-Methoxydibenzob,dlfuran-1-yl)-4-(methoxyimino)cyclohexanecarbonitrile
—~0
N ——

NC

L]

O
O~

15  Stepl- A mixture of the compound obtained in example 2 (50mg, 0.156mmole), sodium acetate (20mg,
0.238mmol) and hydroxylamine hydrochioride (17mg, 0.235mmol) in 2ml of ethanol was refluxed for 3 hrs at
85-90°C. Once the reaction has completed, ethanol was distilled off, the reaction mass was diluted with water,
neutralized with sodium bicarbonate and extracted with ethyl acetate. The ethyl acetate layer was evaporated
under vacuum to get 45mg of the oxime product (Yields-86.5%)

20  Step 2- Under nitrogen atmosphere, to a solution of 50% sodium hydride (24mg, 0.2mmol) in 2 ml of dry DMF
a solution of the oxime product in dry DMF was added drop wise. The reaction mass was allowed to stir for 30
minutes at room temperature. A solution of methyl iodide added drop wise and the reaction mass was allowed
to stir for 30 minutes. Once the reaction has completed, the reaction mass was quenched with water and
extracted with ethyl acetate. The organic layer was dried over sodium sulfate and evaporated under vacuum to

25  get the product 30mg (Yields-65%)



2QX4 represents 0, S, NRS, N-OR5, =N-OCH2COOH, N-O Me; X5

repr esent shydrogen, hal o, hydroxyl, cyano or alkyl; - 50 - when
two X1 groups are ortho to each other, they may together forma 4 to 7
nmenbered ring systemselected fromalicyclic or heterocyclic ring which may
be saturated, partially saturated or unsaturated, aryl, or heteroaryl
havi ng one or nore heteroatons selected fromO0O, NR5 or S; and when X and
X2 are ortho to each other, they may together forma 4 to 7 nenbered ring
system 5 selected froman alicyclicsar heterocyclic ring which may be
saturated, partially saturated or unsaturated, aryl or heteroaryl having
one or nore heteroatons selected fromO, NR5 or S; and wherein 4 to 7
menbered ring system may optionally be mno_or di -substituted with oxo,
carboxy, R COOR6, R NR5R6, OR5, alkyl, aryl; r is an integer represented by
0, 1, 2 BNMR (3004H7, €DGI; §.2it @gJé? 8,r1ébr7e7§é¢1t1éb|5 BED; 3,55 ¢d ot J=4:2,7.3.8.2, IH); 7A@ (m,

repr eserm;s 7001d, RRal)! MauPstitil; Ul ed 39 OYRS 31988 6 6h, 9H); fzrzramnadmw 5 ﬁmhﬁl-I)O@-iZJﬁ.Ml

al kenyl , alkynyl, optionally substituted cycloalkyl, optionally substituted

aryl, ()Tﬁ%ﬂally substituted heteroaryl or optionally substituted
heterocyclyl R3 and R4 i ndependently represent hydrogen,
hydrgxy, halo, cyano, am no, alkyl, Eﬂuﬁ&ﬁé%’ aI kenyl 15al kynyl, al kyl am no,
formyl, carboxy or carbanoyi; and two R4 groups are ortho to

each ot Iﬁﬂ‘?"cﬂt“ﬁésﬂ4'ﬁ9&§?°fy6|bﬁ“9lwgl"f‘?éﬂ YP&“PB?’M“’&“%EP'BW&H@&“‘%?H@ aturated or
partially saturated ring which nmay opti @rattopod ncl ude up to 2 het eroatons
selected fromO0, S and NR 5; R5 represedts hydrogen, al koxy, R COORG,
optionally substituted al kyl or option substituted 20aryl; R6
represents hydrogen, optionally substi} ed al kyl or optionally substituted
aryl; or R5 and R6 together ferfpa 3 to 12 nenbered nono or
polycyclic ring which nmay be satdars 'rrtially saturated or unsaturated
and may optionally contain one } er oat ons selected formO, N, S,
and may optionally be nmono or di-SubStitJuted; 25R represents a direct bond
or an optionally substituted al kyl ene; rP<s an integer represented by 0, 1,

2, or 3;Slepl- A mixture of the compound obtained in example 2, (500mg, 1.56mmole), sodium acetate (190mg,

2.38mmol) and hydroxylamine hydrochloride (163mg, 2.35mmol) in 10ml of ethano! was refluxed for 3 hrs at
10 85-90°C. Once the reaction has completed, ethanol was distilled off, the reaction mass was diluted with water,

neutralized with sodium bicarbonate and extracted with ethyl acetate. The ethyl acetate layer was evaporated

under vacuum to get S00mg of the oxime product (Yields-95.6%)

Step2- To a mixture of the oxime product (500mg, 1.49mol), ethylbromoacetate (324mg,!.9m mol) and

potassium carbonate (61mg, 0.5mmol) in dry DMF was heated to 60-70°C for 2 hrs. Once the reaction has

15 completed, the reaction mass was diluted with water and extracted with ethyl acetate. The organic layer was

dried over sodium sulfate and evaporated under vacuum to get 250mg (Yileds-40%) of the ester product.

Step3- To a solution of above ester product (200mg, 0.47mmol) in 3.5 ml of ethanol was added solution of

NaOH (28.5mg, 0.71mmol) dissolved in 1 m!.of water. The reaction mass was stirred overnight at room

temperature. Once the reaction has completed, ethanol was evaporated under vacuum and the reaction mass was
20  acidified with conc. HCI to pH 2 and extracted with ethy! acetate. The organic layer was dried over sodium

sulfate and evaporated under vacuum to get 40mg of acid product (Yields-22.2%).

'H NMR (300MHz, CDCly); 1.4 (s, 1H); 8.13 (d, J=7.6, 1H); 7.8 (d, J=7.6, 1H); 7.62 (1, J=7.2, 1H);7.5 (&,

J=7.1, 1H); 7.4 (d, J=8.5, 1H); 7.2 (d, J=8.6, 1H); 4.1 (s, 3H); 3.1-2.4 (m, 6H)



m,is an integer represented by 0, 1 or 2; and when X is NR5,
then R2 and R5 may join together to forn1a saturated or unsaturated 5 to 7
menbered ring which nmay optionally contain one or two additional

het er oat ons and may be optionally 30substituted. 2. The conpound accordlng'
to claim1, wherein Xis 0. 3. The conpound according to claim1, wherein X
is S. -51- 4. The conpound according to claim1, wherein Xis NRS' 5. The
conmpound according to claim4, wherein R5 is hydrogen, optionally
substituted al kyl or optionally subgtituted aryl. 6. The conpound according
to claim5, wherein R5 is hydrogen, methyl or ethyl. 57. The conpound
according to claiml1l, wherein Yis 0. 8 The conpound according to claim1,
wherein Y is S. 9. The conpound according to claim1, wherein Xl is COOR6.
10. The conpound according to claim9, wherein R6 is hydrogen. 11. The
compound according to claim1, wherein Xl is dinethylam noal kenyl. 1012.
The comy@auasl according to claim1l, wherein X2 is COOR6. 13. The conpound
accordi ng to claim Wﬁi m@ereln R6 is hydrogen. 14. The conpound accordi ng
to claimi1; MR KFPTY2NR5S(0)", R6. 15. The conpound according to claim
14, wherein R5 is hydrogen, mis 2 and R6 is nethyl.

R (R,
& XO

Y
5 R2
M

and it’s analogs derivatives, tautomers, stereoisomers, enantiomers, diastereomers, polymorphs,
pharmaceutically acceptable salts, pharmaceutically acceptable hydrates, pharmaceutically acceptable
10 solvates, N-oxides and bioisosteres,
wherein
X represents O, S or NR’ and Y represents O or S;
R'is

,_,
—_—

XD o (X1),

X3 X3

15 X' is selected from hydrogen, optionally substituted alkyl, optionally substituted N,N-
dimethylaminoalkenyl, carboxy, =CH-NR5R6, COORG;
X? is selected from optionally halo, cyano, carboxy, COOR®, substituted alkyl, NR5R6, -
NR’S(0)uR’;
X3 is selected from cyano, carboxy, alkyl, amido or tetrazolyl;
20 X* represents O, S, NR®, N-OR?, =N-OCH,COOH, =N-O-Me;
x? represents hydrogen, halo, hydroxyl, cyano or alkyl;



16. The conpound according to claim1, wherein XI and X2 are ortho to each
other and together form15 a 4 to 7 nenbered ring system sel ected from an
alicyclic or heterocyclic ring which my be saturated, partially saturated
or unsaturated, aryl or heteroaryl having one or nore heteroatons selected
fromO, NR5 or S, and wherein the 4 to 7 nenbered ring systemis optionally
mono or di-substituted with oxo, carboxy, R COOR6, R NRSR6, OR5, alkyl or
aryl. 17. The conpound according to claim 16, wherein R is alkylene, R5
and R6 are independently 20 hydrogeg,. alkyl or RS and R6 together forma 3
to 12 nenbered nono or polycyclic ring which may be saturated, partially
saturated or unsaturated and may optionally contain one nore heteroatom
selected form0O, N, S, and nmay optionally be nono or di-substituted. 18.
The conmpound according to claim 17, wherein the R is nethyl ene, ethylene,
n- propyl ene, whenape & gtogpseare orthoue yach ptherothey mabiopapiiee frem 25k T, méirbered oinpound

2ccor di BehchOucite@l Forh Aeychor WORHSHA]. RS which hed WRHRRILEIpdlly SUSEE | S

selected from - he conpound according to claimil,
wher ej n upéatufatsd, evéﬁweteroary' having ong pr mqfﬁ BRSPS Eﬁlﬁﬂte%%PdN% g &3¢l ai m 1,
wherei n X4 i ghdd.X'add K? are ortho to eac2@ther, Tthey nta nggedi¢r dorm0/0to di niegnbéred ﬁdgaslymrril.

}A’fsler §' n égﬁ:w%d %‘om an Igegacychc or Fﬁeroc 8% nﬁg WR%HQ' l%%g%gﬁ rcbgmgl%u Ethl%!em)rluns WhgLei n X4

rein accor di ing fo claim
23, Whergl A REPrGa! heinioxg or more heterostops st o8B0 R HomSicwA g DT ai m 1,
wher ei N méthbéréd rmdlsfekelidfdOblionally be mono or di-substituted with oxo, carboxy, R’7COOR®, R°NR’R®,
R®, alkyl, aryl;
r is an integer represented by 0, 1, 2 or 3;
10 s is an integer represented by 0, 1 or 2;

R? represents optionally substituted groups selected from alkyl, haloalkyl, alkenyl, alkynyl,
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl or optionally
substituted heterocyclyl;

R® and R* independently represent hydrogen, hydroxy, halo, cyano, amino, alkyl, alkoxy, alkenyl,

15  alkynyl, alkylamino, formyl, carboxy or carbamoyi; and

when two R* groups are ortho to each other, they may join together to form a saturated,
unsaturated or partially saturated ring which may optionally include up to 2 heteroatoms selected from O, S
and NR 5;

R’ represents hydrogen, alkoxy, R’COOR‘;’, optionally substituted alkyl or optionally substituted

20  aryl

RS represents hydrogen, optionally substituted alky! or optionally substituted aryl; or

R® and R® together form a 3 to 12 membered mono or polycyclic ring which may be saturated,
partially saturated or unsaturated and may optionally contain one or more heteroatoms selected form O, N,
S, and may optionally be mono or di-substituted;

25 R’ represents a direct bond or an optionally substituted alkylene;

n is an integer represented by 0, 1, 2, or 3;

m is an integer represented by 0, 1 or 2; and

when X is NR’, then R* and R’ may join together to form a saturated or unsaturated 5 to 7
membered ring which may optionally contain one or two additional heteroatoms and may be optionally

30  substituted.
2. The compound according to claim 1, wherein X is O.

3. The compound according to claim 1, wherein X is S.



26. The conpound according to claim1, wherein X5 is hydrogen. 1027. The
conpound according to claim1l, wherein R2 is al kyl. 28. The conpound
according to claim27, wherein R2 is nmethyl or ethyl. 29. The conpound
according to claim1l1l, wherein R3 is hydrogen. 30. The conpound according to
claim1l1l, wherein R4 is hydrogen. 31. The conpound according to claim1,
wherein X is NR5 and R2 and R5 may join together to forma l1l5saturated or
unsaturated 5 to 7 nenbered ring which may optionally contain one or two
addi ti onal heteroatons and nay be optionally substituted. -53- 32. A
conpound according to claim1, wherein the conpound-is selected from

Met hy15- cyano- 5- ( 4- net hoxydi benzo[ b, d] furan-1-y1l)-2-oxocycl ohexane

car boxyl at e,

1- (4- Met hoxydi benzoj b, di furan-1-y1l)-4-oxocycl ohexanecarbonitrile,

4- Cyano- 4- {-4-Thetomosupd adserdingto olaig F WhereimX 1Ny c| ohexanecar boxyl i ¢ aci d,

55- E 4- :VEt hoXytei Bsie@latacsbrditel t ind 1Y Wherdin R & tyafoBdn! BRtsAHIQ <dshdiaral - 5- carb
onitrile, _ _ _

N- 0- Cyano- 4- CRUoRRY SRFdfBtz o[ b, d] f ur an- 111) cycl ohexyl i met hanesul f onani de,

( 3E) - 3- [ ( Db. mohéwphnponind ackordingitg lclgines, wherdidl R hiehydoggrdmbteyl podity]. df fi i r an- 1-y1) - 4-
oxocycl ohexaRaeABAR: bdebrhifiy to SaflV1, wherein Y is O.

6- cyano- 6- é4- met hoxydi benzo[ b, d] furan-1-yl)-2-nethyl -5,6, 7, 8-tetrahydro

qui nol i ne- 8- Tﬂg@g)‘p%ﬁ%cgfhég, to claim 1, wherein Y is'S. :

5- ( 4- Met hoxy dhbeapenb addérfiidg @Rlaihr iy herdin RhieapbrY, 5, 6, 7-t et r ahydr o- 1H-i ndazol e
-5-carbonitri . . . nbs

5 (- Mot holdy dMESTEABSTHTE SEEE Y 1ot BUEMACBS & 6 7. ot ranydr o- 24+ § ndazol o
- 5- car boni t¥ jThecompound according to claim 1, wherein X' is dimethylaminoalkenyl.

6- Cyi@no- 6- (A-TRBtpsund kReBigPloRia f, whéraRxdis ¥bpr2- et hyl -5, 6, 7, 8-tetrahydro
qui noIine-3-§%rbox%lic ag.id lai herein R® is hyd

155- ( 4Et hoky dMbETPBE AEFE QL2 {1 YheeinR ds BYdtogs™ ahydr o- 2, 1- benzi soxazol e- 5-
car boni t ri 14 The compound according to claim 1, wherein X* is NR*S(O),R".

5- (4- Met ho_l(él dﬁhb%&[ng albritd @Ql’ai:l'(i M:,L!)vﬁe?h'im Qs l?dl%@enf]m 2 2ind R‘h??ﬁ@fﬁ%dr 0- 2H-i ndazol
e-5-carbonitrile, 6-(4-Mt ox¥d| benzo%b ,d] Fur an-n}.1 -ylg-z&-oxg-& 4.5

.6, 7, 8- hex %f&; WPW&?&?PWH&E%-%I"MEC r)g 2 ,X are ortho to’each other and togéther form

6- (45Met hoxy di ez mpheet] fring aydteth- sglkdted3frone b ylicyelic @X det@pcdcls, g Avhdh mey dky dr oqui
nazol i ne-6-c nitri.le, :

6- (4- Met hoxyglgtgrgtﬁaz 3%'18%15]? tﬁrra tg?l-o rllfn;afgr?tgct’ éfyl7?r8h-egteré)ta ?'la}ﬁafcri‘% gaeu?rn"z'iozreo ‘:lterrl(gfmél_-S car boni
trile, selected from O, NR’ or S, and wherein the 4 to 7 membered ring system is optionally mono or di-

202- A no- 6- (sdushetdaxtysib Reba®[ DcObRS, RMITRY, OR] akdioxd: 3, 4, 5, 6, 7, 8- hexahydr oq

ui nazol i ne-6-carbonitrile,. . . : 5 6 .

. ’ tl .
2- Ani no- 6- ﬂﬁ-@%tcﬁ%@?%dlr eGPl o prherein By ssalkylepe,gR and R, areyindependently o1 i ne- 6
-cardoni tri | eydrogen, alkyl or R’ and R® together form a 3 to 12 membered mono or polycyclic ring which

([ 6- Cyano- 6- (hy iRt HRYed] PoMAP Shuddd iol Akt lohd Inal, dptiSimalie bérhly dkcofbkenazol i n
-2-yliam no)acetic aqld EtgylS : disubstit _
16- cyano- 6- ( }Pﬁ@f‘%;&f&%@ﬁ'} [N Senf e pptignally be mong ordi-gubglitieds + o + ahy dr oqui naz

ol i n- 3( 4H) 18. yThd acepoand according to claim 17, wherein the R’ is methylene, ethylene, n-propylene,
isopropylene, n-butylene or isobutylene.
25 19. The compound according to claim 1 or 16, wherein the 4 to 7 membered ring system is selected

from



25[ 6- Cyano- 6- (4- net hoxydi benzoTh, di furan-1-y1) - 4 oxo0-5, 6, 7, 8- tetrahydrqu|n

azolin-3(4H -yl] acetic acid,

6- (4- Met hoxydi benzol b, di f ur an- 1-y0- 2- net hyl - 4- oxo- 3, 4, 5, 6, 7, 8- hexahydr oqui n

azol i ne-6-carbonitrile, Ethyl

[.6- cyano- 6- (4- et hoxydi benzo[ b, di furan-1-y1)-2-net hyl -4-o0x0-5,6, 7, 8-tetrahy .

droqui nazol i n3(4H) -yl i acetate, 30Et hyl

(16- cyano- 6- ( 4- met hoxydi benzo[ b, d]furan-l-yO-Z-nethyI-S 6, 7, 8-tetrahydroqu

nazol i n-4- ygoxy}acetate,

1- (4- Met hoxydi benzo[ b, di furan- 1- yl) 4 (et hoxyi m no) cycl ohexanecarbonitrile
- B4 -

(([4-Cyano-4-(4-nethoxydibenzolb,dlfiiran-l-AcycIohexyIidendanino)oxy)aceti

c acid or pharnmaceutically acceptable salts thereof. 33. A process for the

preparation of conmpounds of general formula (1) as defined jn claiml, it's

anal ogues, g i vatiy @Oﬁ%relh descbhbed4mﬁth reEprenc sghenes 1-7.

534. A pro\ed for preparing a\.c ound or rmul ) or\a

phar macewq ca abl e sa pharna i cal l cce ol vat e,

enanti oner, diaster r or Noxi € theKeof Komp{i si .at $t one of the

steps a-e a. alkylating the conpound of formgyia 3 wherein X can be 0, S or

NRS and Y can be 0 or SA\lQS mnth/a\SU|tabI/L§Ikylatlng gent to produce

conpound oN mula 4V NH N
%%%‘
O/

NH, HN” >CooH

N

N / N OOEt
\(YO \(%k

20. The compound according to claim 1, wherein Xis cyano.
21. The compound according to claim 1, wherein X*is O.
5 22. The compound according to claim 1, wherein X*is S.
23. The compound according to claim 1, wherein X* is N-OR’ wherein R® is alkoxy.
24. The compound according to claim 23, wherein R’is methoxy.
25. The compound according to claim 1, wherein X*is =N-OCH,COOH.
26. The compound according to claim 1, wherein X is hydrogen.
10 27. The compound according to claim 1, wherein R is alkyl.
28. The compound according to claim 27, wherein R%is methyl or ethyl.
29. The compound according to claim 1, wherein R*is hydrogen.
30. The compound according to claim 1, wherein R*is hydrogen.
31. The compound according to claim 1, wherein X is NR® and R? and R® may join together to form a
15 saturated or unsaturated 5 to 7 membered ring which may optionally contain one or two additional

heteroatoms and may be optionally substituted.



Y./ 4R2 b. fornylation of a conmpound of formula 4 using

di chl oromet hyl nethyl ether in the presence of a suitable Lewis acid to
produce conpound of forrmula 5 H

/.Y 155R2 c. reduction of a compound of fornmula 5, followed by
chlorination and cyanation to produce a conmpound of fornmula 6 CN 6R2
reaction of fornula 6 with a suitable al kyl acrylate to form conpound of
formula 7 AkQOC 7

-53-

32. A compound according to claim 1, wherein the compound is selected from
Methyl5-cyano-5-(4-methoxydibenzo[b,d]furan-1-yl)-2-oxocyclohexane carboxylate,
1-(4-Methoxydibenzo[b,d]furan-1-yl)-4-oxocyclohexanecarbonitrile,
4-Cyano-4-(4-methoxydibenzo[b,d]furan-1-yl)cyclohexanecarboxylic acid,

5 5-(4-Methoxydibenzo[b,d]furan-1-yl)-4,5,6, 7-tetrahydro-2 H-indazole-5-carbonitrile,
N-[4-C yano-4-(4-methoxydibénzo[ b, d]furan-1-yl)cyclohexyl]methanesulfonamide,
(3E)-3-[(Dimethylamino)methylene]-1-(4-methoxydibenzo[b,d]furan-1-yl)-4-
oxocyclohexanecarbonitrile,

* Ethyl 6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-5,6,7,8-tetrahydro quinoline-3-

10 carboxylate,
5-(4-Methoxydibenzo[b,d]furan-1-yl)-1-phenyl-4, 5,6, 7-tetrahydro- 1 H-indazole-5-carbonitrile,
5-(4-Methoxydibenzo[b,d]furan-1-yl)-2-phenyl-4, 3,6, 7-tetrahydro-2H-indazole-5-carbonitrile,
6-Cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-5,6, 7,8-tetrahydro quinoline-3-carboxylic
acid,

15 5-(4Ethoxydibenzo[b,d]furan-1-yl)-4,5,6, 7-tetrahydro-2, I-benzisoxazole-5-carbonitrile,
5-(4-Methoxydibenzo[b,d]furan-1-yl)-3-o0x0-3,3a.4,5,6, 7-hexahydro-2H-indazole-5-carbonitrile,
6-(4-Methoxydibenzo[b,d]furan-1-yl)-4-0x0-3,4,5,6, 7,8-hexahydroquinazoline-6-carbonitrile,
6-(4-Methoxydibenzo[b,d]furan-1-yl)-3-methyi-4-0x0-3,4,5,6,7,8-hexahydroquinazoline-6-carbonitrile,
6-(4-Methoxydibenzo[b,d]furan-1-yl)-5,6, 7,8-tetrahydroguinazoline-6-carbonitrile,

20 2-Amino-6-(4-methoxydibenzo[b,d]furan-1-yl)-4-oxo-3,4,5,6, 7,8-hexahydroquinazoline-6-carbonitrile,
2-Amino-6-(4-methoxydibenzo[b,d]furan-1-yl)-5,6,7,8-tetrahydroquinazoline-6-carbonitrile,
{{6-Cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-5,6, 7,8-tetrahydroquinazolin-2-ylJamino}acetic acid,
Ethyl [6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-4-oxo-5,6, 7,8-tetrahydroquinazolin-3(4 H)-
yljacetate,

25 [6-Cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-4-oxo0-5,6, 7,8-tetrahydroquinazolin-3(4H)-yl]acetic
acid,
6-(4-Methoxydibenzo[b,d]furan-1-yl)-2-methyl-4-0x0-3,4,3,6, 7,8-hexahydroquinazoline-6-carbonitrile,
Ethyl [6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-4-oxo-5,6, 7,8-tetrahydroquinazolin-
3(4H)-yl]acetate,

30 Ethyl {{6-cyano-6-(4-methoxydibenzo[b,d]furan-1-yl)-2-methyl-5,6,7,8-tetrahydroquinazolin-4-
yiljoxyjacetate,
1-(4-Methoxydibenzo[b,d]furan-1-yl)-4-(methoxyimino)cyclohexanecarbonitrile,



R2 e. cyclisation and de-esterification of a conmpound of
formula 7 to forma conmpound of 5fornula (I). 35. A pharmaceuti cal
conposition conprising, as an active ingredient, a conmpound according to
any one of the clains 1-32 or a pharnaceutically acceptable salt or solvate
thereof together with a pharmaceutically acceptable carrier or a diluent.
36. The conposition as clainmed in claim35, wherein the conpositionis in
the formof a tablet, a 10 capsule, a cachet, a powder, a granule, a

sol ution, a suspension an enul sion,s;a bolus, a |ozenge, a suppository, a
pessary, a tanpon, a cream a gel, a paste, a foam a spray, an aerosol, a
m crocapsul e, a |liposone, a transdernmal patch, a pastille, a paste or a
nmout hwash. 37. A nmethod for treating an inflammatory di sease, disorder or
condition characterized by or associated with an excessive secretion of
TNF- a and (Fhasphadi-esteydibazofb,d[Rb-IWyyclobyitkne dninopppriices adm ni stering

to a subjegtpl ety therertadmtig apeutical ly effective amount of a
conmpound ac 3&%an 10 C §in1ﬁ.t38.'A net hod for treating an inflammtory

di sease, d¥®sOPERsTss F the ppRaTtoN, compaynd efepneblarmyia (Bas defingddn daimd. ¥k t h an
excessi ve segadaRbieq)derivhtived e 5@in ais@bEEwithSeferbite (dRBEEmd)7. Whi ch conpri ses
adm ni sterjn ject | t e I I ive
aount of 4 Aol AFBsEEhe sdoRERfy bEREGR (B & CRARRIGR, AfNCEL
accor di ng t ophermpceuticily aqcentble spjMaie, enantiagesr. dligstaeoramenlioKige tegefi compising #hd
di sorders ar @agbReeMe fipoir t he group conprising asthma, COPD, allergic

rhinitis, allergic njupnctivitis, respiratory distress s ong, chronic
bronchi ¢1 s nephr - PRONE RE (ARG BT PRI B b QAT RRT 1Y Yo B
dermatitis, &osinophilic granuloma, psoriasis, rheumatoid septic shock,

ul cerative colitis, 5multiple §Ier sis, chronic inflammtion, crohn's
syndrone and central nervous §§ R¥ders. 40. The net hod
according to claim 39, wherein sai nf tory condition or disorder is
an allergic inflammatory condition. X'41.\ The nmethod according to claim
40, wherein said allergic inflamuatory cgﬁﬁition or disorder is 10sel ected
fromthe group consisting of inflamatory conditions and disorders of the

Iunég, joints, eyes, bowels, skin or Y he heart. _
with a suitable alkylating agent to produce compound of formula 4

(R“) R3
Y

4 R2

b. formylation of a compound of formula 4 using dichloromethyl methy! ether in the

presence of a suitable Lewis acid to produce compound of formula 5

H
(o
(R9); O O Ro
X
/Y
15 5 R?

c. reduction of a compound of formula 5, followed by chlorination and cyanation to

produce a compound of formula 6



42. The nethod according to claim39, wherein said inflamuatory condition
is selected fromthe group consisting of bronchial asthma, nephritis and
allergic rhinitis 43. The net hod according to claim39, wherein said
.central nervous systen(CNS)di sorder is selected 15fromthe group consisting
of depression, ammesia, denentia, alzheiner's disease, parkinson' s disease,
cardiac failure, shock and cerebrovascul ar di sease. 44. A nmethod of claim
39, wherein said inflammatory condition is chronic obstructive pul nonary

di sease (COPD). 45. A nethod of cl ajsm 39, wherein said inflammatory
condition is asthma. 2046. A conpound according to any one of the clains
1-32, or a pharnmaceutically acceptable salt thereof for use as a )
Phosphodi esterase 4 (PDE IV) inhibitor. 47. A conpound according to any one
of the clainms 1-32, or a pharmaceutically acceptable salt thereof for use
as a Phosphodi esterase 10 (PDE 1 0) inhilfidor. 48. Use of a conpound
according to clains 1-32, for the preparftion of .a nedi canent for the
treatment 25 of inflammatory rRgrditon d_di sorders chosen fromthe
group conprising asthma, COPD, al | nﬁtis, allergic conjunctivitis,
respiratory distress syndrone, chroT ghchitis, nephritis, rheumatoid
spondylitis, osteoarthritis, atopic derna}?tis, eosi nophi lic granul omg,
psoriasis, rheumatoid septic shock, ulceggzative colitis, nultiple sclerosis,
chronic inflammation, crolui's syndfone and central nervous systen{CNS)

di sorders. 3049. #sactidh of BenuR@hdadiaBleon airylge fodort)camptindlof &2muld N a

medi canent for the treatnent of infj tory conditions and di sorders
chosen fromthe group conprising asthmy, COPD, allergic rhinitis, allergic
conjunctivitis, respiratory distress § me, chronic bronchitis,
nephritis, rheumatoid - 57 - spondypt > SQP@barthritis, atopi c
dermatitis, eosinophilic grqnqlo"s 'asgs, rheumat oi d septi c shock,

ul cerative colitis, nultiple s&léﬂgﬁ nic inflammtion, crohn's
syndronme and central nervous SysiEM di sorders.

e. cyclisation and de-esterification of a compound of formula 7 to form a compound of
5 formula (I).
35. A pharmaceutical composition comprising, as an active ingredient, a compound according to any
one of the claims 1-32 or a pharmaceutically acceptable salt or solvate thereof together with a
pharmaceutically acceptable carrier or a diluent.
36. The composition as claimed in claim 35, wherein the composition is in the form of a tablet, a
10 capsule, a cachet, a powder, a granule, a solution, a suspension an emulision, a bolus, a lozenge, a
-suppository, a pessary, a tampon, a cream, a gel, a paste, a foam, a spray, an aerosol, a
microcapsule, a liposome, a transdermal patch, a pastille, a paste or a mouthwash.
37. A method for treating an inflammatory disease, disorder or condition characterized by or
associated with an excessive secretion of TNF-a and Phosphodiesterase 4 (PDE IV), which
15 comprises administering to a subject in need thereof a therapeutically effective amount of a
compound according to claim 1.
38. A method for treating an inflammatory disease, disorder or condition characterized by or
associated with an excessive secretion of Phosphodiesterase 10 (PDE-10), which comprises
administering to a subject in need thereof a therapeutically effective amount of a compound

20 according to claim 1.
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The method according to claim 37 or 38, wherein said inflammatory conditions and disorders are
chosen from the group comprising asthma, COPD, allergic rhinitis, allergic conjunctivitis,
respiratory distress syndrome, chronic bronchitis, nephritis, rheumatoid spondylitis, osteoarthritis,
atopic dermatitis, eosinophilic granuloma, psoriasis, rheumatoid septic shock, ulcerative colitis,
multiple sclerosis, chronic inflammation, crohn’s syndrome and central nervous system(CNS)
disorders.

The method according to claim 39, wherein said inflammatory condition or disorder is an allergic
inflammatory condition.

The method according to claim 40, wherein said allergic inflammatory condition or disorder is
selected from the group consisting of inflammatory conditions and disorders of the lungs, joints,
eyes, bowels, skin or the heart.

The method according to claim 39, wherein said inflammatory condition is selected from the group
consisting of bronchial asthma, nephritis and ailergic rhinitis

The method according to claim 39, wherein said central nervous system(CNS)disorder is selected
from the group consisting of depression, amnesia, dementia, alzheimer’s disease, parkinson’s
disease, cardiac failure, shock and cerebrovascular disease.

A method of claim 39, wherein said inflammatory condition is chronic obstructive pulmonary
disease (COPD).

A method of claim 39, wherein said inflammatory condition is asthma.

A compound according to any one of the claims 1-32, or a pharmaceutically acceptable salt thereof
for use as a Phosphodiesterase 4 (PDE 1V) inhibitor.

A compound according to any one of the claims 1-32, or a pharmaceutically acceptable salt thereof
for use as a Phosphodiesterase 10 (PDE 10) inhibitor.

Use of a compound according to claims 1-32, for the preparation of a medicament for the treatment
of inflammatory conditions and disorders chosen from the group comprising asthma, COPD,
allergic rhinitis, allergic conjunctivitis, respiratory distress syndrome, chronic bronchitis, nephritis,
rheumatoid spondylitis, osteoarthritis, atopic dermatitis, eosinophilic granuloma, psoriasis,
rheumatoid septic shock, ulcerative colitis, multiple sclerosis, chronic inflammation, crohn’s
syndrome and central nervous system(CNS) disorders.

Use of the compound according to claims 1-32, in a medicament for the treatment of inflammatory
conditions and disorders chosen from the group comprising asthma, COPD, allergic rhinitis,

allergic conjunctivitis, respiratory distress syndrome, chronic bronchitis, nephritis, rheumatoid
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spondylitis, osteoarthritis, atopic dermatitis, eosinophilic granuloma, psoriasis, rheumatoid septic
shock, ulcerative colitis, multiple sclerosis, chronic inflammation, crohn’s syndrome and central

nervous system(CNS) disorders.



