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USEFUL AS PDE4 | NHI BI TORS This invention relates to nicolin
derivatiwgé’?’@?sz@seneral formula: OR-2z' R4 NH 2 N RFCIBGRIWCE r1, R,
R3, R4, X, Y, and Z have the neanings indicated below, 5 and to processes
for the preparation of, internediates used in the preparation of,
conpositions containing and the uses of, such derivatives. The 3',5"-cyclic
~.nucl eoti de phosphodl esterases ( PDEs) corrprl se a large cI ass of enzynes

di vided into atyy f f &

bi ochem cal ly o St
enzymes within each fanlly are connnnly referred to as |soenzynes or

i sozymes. A toffhis inkentiorerdlates tb infdotinangés eerivatiestaf gemeraldormiald :wi t hi n
this class, and further diversity results fromdifferential splicing and
post- translational processing of those¥gene products. The present
invention is primrily concerned w thythe four gene products of the fourth
fam |y of PDEs, 15 i.e., PDERA_ PPEAB SRDE4¢  aR} PDEAD. These enzynes are
col l ectively referred to as bey g F¥of oi¥s Oz subt ypes of the PDE4 i sozynme
famly. The PDE4s are characterlked y séﬂectlve high affinity hydrolytic
degradation of the second & 1 ¢ nucl eotide, adenosine

3,5 -cyclic nonophosphatgq%%ANP), q by sensitivity to inhibition by
rollpran1 A nunmber 20 of selective infsbitors of the PDE4s have been

di scovered in recent years, and benef|C|aI phar macol ogi cal effects
resulting fromthat inhibition have been shown in a variety of disease
model s ( s&ewhighRy, Reo RphRRa.e%, Yaland Ehavedhe neadings indigated below,1994, 102
Suppl. 10, p. 79-84; Duplantier et aL, J. Med. Chem,

5 and to processes for the preparation of, intermediates used in the preparation

of, compositions containing and the uses of, such derivatives.

The 3',5-cyclic nucleotide phosphodiesterases (PDEs) comprise a large
class of enzymes divided into at least eleven different families which are
structurally, biochemically and pharmacologically distinct from one ancther.

10 The enzymes within each family are commonly referred to as isoénzymes, or
isozymes. A total of more than fifteen gene products is included within this
class, and further diversity results from differential splicing and post-
translational processing of those gene products, The present invention is
primarily concerned with the four gene products of the fourth family of PDEs,

15 ie., PDE4A, PDE4B, PDE4C, and PDE4D. These enzymes are collectively
referred to as being isoforms or subtypes of the PDE4 isozyme family.

The PDE4s are characterized by selective, high affinity hydrolytic
degradation of the second messenger cyclic nucleotide, adénosine 3',5"-cyclic
monophosphate (CAMP), and by sensitivity to inhibition by rolipram. A number

20 of selective inhibitors of the PDE4s have been discoveréd in recent years, and
beneficial pharmacological effects resulting from that inhibition have been
shown in a _variety of disease models (see, e.g., Torphy et al., Environ. Health
Perspect. 11994, 102 Suppl. 10, p. 79-84 ; Duplantier ef al., J. Med. Chem.,
1996, 39, p. 120-125 ; Schneider et al., Pharmacol. Biochem. Behav., 1995, 50,




1996, 39, p. 120-125 ; Schneider et alL, Pharmacol. Bi ocheg Behgﬁ 1995,
50, 8 August 2006 WO 03/068235 PCT/|1B03/00439 2 p. 211- pgpstalld  ang
Page, BMWOY3068R3% racol, 1995, 114, p. 93-98 Barnette etPGHTBIFY0B} o, nacol
Exp. Ther., 1995, 273, p. 674-679 ; AWight et alL, Can. J. PhysidL

Phar macol ., 1997, 75, p. 1001-1008 ; Manabe et alL, Eur. J. Pharnacol.,
1997, 332 p. 97-107 and Wkita et alL, J. Med. Chem, 1999, 42 P. 5
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15 potentiate inhibitory nonadrenergic noncholinergic neurotransmission (iNANC),
reduce airway smooth muscle mitogenesis, and induce bronchodilation. PDE4
inhibitors also suppress the activity of a number of inflammatory cells
associated  with  the - pathophysiology @ of COPD, including
monocytes/macrophages, CD4" T-lymphocytes, eosinophils and neutrophils.

20 - PDE4 inhibitors also reduce vascular smooth muscle mitogenesis and
potentially interfere with the ability of airway epithelial celis to generate pro-
inflammatory mediators. Through the release of neutral proteases and acid
hydrolases from their granules, and the generation of reactive oxygen species,
neutrophils contribute to -the tissue destruction associated with chronic

.25 inflammation, and are further impiicated in the pathology of conditions such as
| - emphysema. Therefore, PDE4 inhibitors are particularly useful for the treatment
of a great number of inflammatory, respiratory and allergic diseases, disorders

or conditions and for wounds and some of them are in clinical development

mainly for tretament of asthma, COPD, bronchitis and emphysema.

.30 - The effects of PDE4 inhibitors on various iﬁﬂammatory cell responses
- . can be used as a basis for profiling and selecting inhibitors for further study.




of a great nunber of inflammatory, respiratory and allergic di seases,
di sorders or conditions and for wounds and sonme of them %lAélgPﬁzgﬁgni cal
devel opr?@ﬂtmm‘??&?snly for tretament of_ asthma, COPID, bronthl/H0s/044H
enphysema. 30 The effects of PDE4 i nhi bi tors on various inflammat ory cell
responses can be used as a basis for profiling and selecting inhibitors
for further study. 8 August 2006 WO 03/068235 PCT/|1B03/00439 3 These
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derivatives having activity as selective inhibitors of PDE4D isozyne.
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PDE4D isozyme. These selective PDE4D inhibitors are represented by the
following formula :

(B},
m n ol
N” TE(CH,)R®

(O),

10  wherein r may be equal to 0, (A), may be oxygen and (B), may be NH, o may
be equal to 0 or 1, R? and R® may be taken together with the carbon to which
they are attached to form a (C3-Cr)cycloalkyt ring, (D), may be absent or may
be —-NH- or -N(C-Cs)alkyl-, ¢ may be equal to 0 or 1, R* may be absent or
may represent a carboxy, R' may be choosen from numerous substituents

15 among which a (C-Cg)atkyl, a (Cs-Cr7)cycloalkyl, a (Cg-Cio)aryl or an
(un)saturated (C3-C7)heterocyclic group, wherein each of said cycloalkyl, aryl or
heterocycle may be optionally substituted by one to three substitutents.

The patent application N° WO 01/57036 also discloses nicotinamide
derivatives which are PDE4 inhibitors useful in the treatment of various
20 inflammatory allergic and respiratory diseases and conditions, of formula :




they are attached to forma (C3-C7)cycloal kyl ring, (D)p may be absent or
my be -NH or -N(Cl-C6)alkyl-, q may be equal to 0 or 18 mguited?0Be absent
or mmy represent a carboxy, Rl may jpe choosen from numerous substituents
15 anong which a (d-C6)al kyl, a (C3-C7)cycloal kyl, a (C6-Clo)aryl or an
(un)saturated (C3-C7)heterocyclic group, wherein each of said cycloal kyl,
aryl or heterocycle may be optionally substituted by one to three
substitutents. The patent applicd?ign e WO 01/57036 al so di scl oses

ni coti nam de derivatives whjch R i nRMbitors useful in the treatnent
of various 20 inflammuato pi rat ory di seases and
conditions, of fornula: 8 aIZRa YnQRdz NWM
R2Rh ORM RS R6 E) 'S 1 or 2, mis Oto 2, Y
is =C(Ror -[N>(O]-, Wis - 8)-, Qrepresents various
ri ngs anong whi ch the nonocydlic Kyl noieties, Zis -OR12,
-C(=O R 2 or CN and R12 is dRs f—\,r40m al kyl, al kenyl, cycl oal kyl,
phenyl, benzy] and nonocyclic [

wherein in particular:nis1or2, mis0to 2, Y is =C(RE)- or -[N=>{0O)}-, Wis -
O-, -8(=0) or —-N(R3)-, Q represents various rings among which the monocyclic
(Cs-Cr)cycloalkyl moieties, Z is ~ORy,, -C(=0)Ry2 or CN and Rys is choosen

5 from alkyl, alkenyi, cycloalkyl, phenyl, benzyl and monocyclic heterocyclic
moieties.

However, there is still a huge need for additional PDE4 inhibitors
showing improved therapeutic index with possibly less adverse effects such as
for example emesis.

Accordingly, a first aspect of the present invention provides a compound

of the formula (1):

O
R1 AN N/Y\Z/R4
l H
—
Ry” "N >|<
Rs

or a pharmaceutically acceptable salt or solvate thereof, in which :

< Ry is a hydrogen atom or fiuoro and R; is a hydrogen atom,

& Xis -O-,

% R; is a member selected from the groups consisting of :

(a) phenyl op_tionélly substituted with 1 or 2 substituents independently selected from the
group consisting of fiuoro, chloro, bromo, methyl, ethyl, methoxy, trifluoromethyl,
trifluoromethoxy, cyclopropyl, cyclobutyloxy, and methyithio, or

(b) the bipyclic groups conforming to one of the following _structurés (1.1), (1.3) or (1.4):




noi eti es. However, there is still a huge need for additional PDE4
inhibitors show ng inproved therapeutic index with possiBApghEd0adver se
effects such as for exanple enesis.dﬁccordingly, a first aspect of the
present invention provides a conpoun 2 of the fornula (1): 0O,R R 4 Nz
HR2 NX R 3 or a pharmaceutically acceptable salt or solvate thereof,
in which R is a hydrogen atomor fluoro and R2is a hydrogen atom X is
-0-, R3 is a nenber selected fromthe groups consisting of (a) phenyl
optionally substituted wijth 1 or 2 substituents independently selected from
the group consisting of ,fluoro, chljoro, bronmo] nethyl, ethyl, nethoxy,

trifluoromethyl, triflufromethoxy, lgycl oprop cycl obut yl oxy, and

met hylthi'o, or (b) thegbityclic g conf o to one of the follow ng
structures (1.1), (1. (1.4): pust 2 4a 00 Oj (1.1) (1.3
(1.4) where the synbol froat es t t of g shment of each partial

tion of fornmula (1), Y

formula (1.1), (1.3) or
partial formula (1.5): H

s a menber selected fro@t+he group tonsSisting o

(1.1) (1.3) (1.4)

where the symbol “” indicates the point of attachment of each partial formula (1.1), (1.3) or

(1.4) to the remaining portion of formula (1),
< Y is a member selected from the group consisting of partiat formula (1.5} :

(1.5)
where the symbol “+" indicates the point of attachment of the partial formuta (1.5) to the

remaining portions —NH- of formula (1) and “~" indicates the point of attachment of the partial

formula (1.5) to the remaining portions Z of formula (1),

"« Z is a member selected from the group consisting of partial formula (1.9) :

PN

* * &

: (1.9)
where the symbol “+" indicates the points of attachment of the partial formula (1.9) to the

remaining portions Y of formula (1) and “~” indicates the point of attachment of the partial

formula (1.9) to the remaining portions R, of formula (1),

++ and R, is a member selected from the groups consisting of :

(a) phenyl optionally substituted with 1 to 3 substituents each independently se!écted from
the group consisting of carboxylic acid, -C(=0)-O-methyl, fluoro, chloro, methyl, iso-propyl,
methoxy, hydroxy, hydroxymethyl, ethyl and ethoxy,

(b) naphthy! optionally substituted by a hydroxy,




N where the synbol V indicates the point of attachment of the parti al

formula (1.5) to the remaining portions -NH of fornula BBugyscd00s -

i ndi cates the point of attachnent of ghe partial fornula (1.5) to the

remai ning portions Z of fornula (1), is a nmenber selected fromthe group

consisting of partial fornmula (1.9) O (1.9) where the synbol V indicates

t he poi fdyied igﬁé]wbsfﬁhtém,é) drb formula (1.9) to the renaining
%&J}gf yfolrIt l'a (1) and N b,

portions rmula (1) a I ndi cates the point of attachnent of the
partial (H & terGeleyrionikyl @ptiprally substituieg with 13 sHistituentselested, fram the groe R4
I's a merdpkiste @qﬂ,@ﬂ,&rm t he grooups consisting of (a) phenyl optionally
substituted wwth I to 3 substituents each independently selected from the
group cd@sberayhgrtismally substiiuted wilhi H or 2qubsljtuentaeail linddpepdently selficiadsfrom

met hyl , ieti t I et hyl and et hoxy, (b)
napht hyﬁhigi‘?'é’%??‘%'i“"gﬁé{“?ﬁf gﬁyﬁﬁwﬁy@%g&q@&%ﬁ 2006 4b (c) pyridyl
opt i onal l'é’dSUbSt ituted by a hydroxy, (d). a@éﬁ():?,- g%cycl oal kyl optionally
subst i t Wildh@iPreyise thabwhen Reiit a phed substifiytegby ae-gmstipy! inclbrs8arirtposttion
hydr oxy, t | o [

each i ngéggﬁidéﬁqygggi#egt% gdbéi@gﬂlw?%hﬁééo%w ?S?Ilysqsg'{hiehbg%fe gt? |§ 3@?@,‘@?’?’3?0,
met hyl , copsisigyof fHerongpex yethil end etiwl, nnpkke when R3 is a phenyl
substi t v s h e -3 or -4 position of said phenyl and is
al so op;éit)gﬁgﬁ%&gﬁﬁmﬁ%&fcgﬁqﬁsubst ituent selected fromthe group

consi st i@ RiTenyl epdiopally sukstibitedrby thydroay dluerd yahjore hasthil isapieeyl. methoXy oan
unsubst it d (C3-C8)cycloal kyl, b) a phenyl optionally substituted by
hydr oxy, 'oro, chloro, nethyl, iso-propyl, nethoxy or ethoxy, c) a
pyndyl epaipypidy bpticnably suhslitided by adytipdy,axy, or d) a benzyl optionally

of the. S S5eRH! DHEUIRIY subodiRb ey FBlon 0B, Bifbro profih BPibmcRysecond aspect
| A second aspect of the present invention provides a process for the
preparation of a compound of the formula (1) as defined above or a
‘pharmaceutically acceptable salt or solvate thereof, characterized in that it

comprises the step of reacting a compound of formula:

wherein R4, Rp, X, Rs and Y are as defined above,
with the corresponding Rs-carboxylic acid derivative.

A third aspect of the present invention provides a pharmaceutical
composition including a compound of the formula (1) as defined above or a
pharmacedutically acceptable salt or solvate thereof, together with customary
pharmaceutically innocuous excipients and/or additives.

A fourth aspect of the presént-invention provides a compound of the

~ formula (1) as defined above or a pharmaceutically acceptable salt, solvate or

composition thereof, for use as a medicament.




preparation of ‘a conpound of the fornula (1) as defined above or a

phar naceutical |y acceptable salt or solvate thereof, char 8uepstZ986i n t hat
it conprises the step of reacting a gonpound of formula: 0 R J~ _~YH N
H(2.1) R NXK3 wherein Rl, R2, X, R3 and Y are as defined above, wth

th ' R4- | i id lvative. Athird t of th
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the present_invention provides a conpound of the formula (1) as defined

above orthg RiMz4 ispzymesareligvadvedpt abl e salt, solvate or conposition
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| sozymesoaiposition ktverdof, Aos iusehinaiee reathenthef Mifladmhitory)vespiratorprand des a
conpound of the fornula (1) as defined above or a pharmaceutically
accept aldlllergia diseases andconditionsand in thentreaterantfof wotindase i n the treat nent

f infl t L at d all i c..di X d di,ti d i
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of di segsampositisotiercdf, &rduse in the treatment of diseases, disorders, and

conditions selected from the group consisting of;

» asthma of whatever type, etiology, or pathogenesis, in particular asthma that is a
member selected from the group consisting of atopic asthma, non-atopic asthma,
allergic asthma, atopic bronchial IgE-mediated asthma, bronchial asthma, essential
asthma, true asthma, intrinsic asthma caused by pathophysiologic disturbances,
extrinsic asthma caused by environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
exercise-induced asthma, allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral

infection, non-allergic asthma, incipient asthma and wheezy infant syndrome,

« chronic or acute bronchoconstriction, chronic bronchitis, small airvays obstruction,
and emphysema,

e obstructive or inflammatory airways diseases of whatever typé, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic eosinophilic pneumonia,
chronic obstructive pulmonary disease (COPD), COPD that includes chronic
bronchitis, pulmonary emphysema or dyspnea associated thefewith, COPD that is
characterized by Ireversible, progressive airways obstruction, adult respiratory
distress syndrome (ARDS) and exacerbation of airways hyper-reactivity. consequent
to other drug therapy, | ' |




conditions selected fromthe group consisting of. asthma of whatever type,
etiol ogy, or pathogenesis, in particular asthma that is a8 AuetEei008e| ect ed
fromthe group consisting of atopic asf hrma, non-atopic asthma, allergic
asthma, atopic bronchial |gE-nedi ated asthma, bronchial asthma, essential

~asthma, true asthma, intrinsic asthma caused by pathophysi of ogic .
di st ur bancBBSUMBSANigsissj of avhatemer c APSed ebiglogyyidr o PREREENESiSyc i Barticlabnt i al

asthma of JRKIA¥ELiSsis thABBRAhENbeCISRed fEM the gw'us ORISR, of RIAMABLIS be
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eti bl ogy, or ogenesi's, | I cu an obstructive or inflammtory
airways di sease that is a menber selected fromthe group consisting of
chr oni ¢ seobtomehiis lof whatevertyprs, stiologhrasniathagenesisidn pedicyar bignehils had B e
(COPD) , ' ' LEd fFratHeaP!
dyspnea ﬁgé%?éafegﬁg?@ﬁﬂh%@%%qs é@aﬁzh&‘ﬁé’@éb@?%?% i rreve_rasi bl e,
progr essi vieroachitisyaragiidic brochitis catadtial brasshitis,areupps bgnshitie sdry Syenphiise
(ARDS) and ' g/v?hz - Y 82l her
drug ther alggé%éﬁiggth@t% 958{98811"( d pnde%ﬁg%éﬁ{nggﬂﬁé' Sﬁ‘%ﬁ’%@@é?"? g%gt,o ect: I ol ogy,
or pat hogebreschitis and pesitularbrenchitisneunoconi osi s that is a nenber sel ected
fromthe group consisting of alum nosis or bauxite workers' disease,

ant hr acgsi Laners' .a ashest qsi r e ' s' .. a
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etiology, or pathogenesis, in particular sinusitis that is a member selected from the
group consisting of purulent or nonpurulent sinusitis, acute or chronic sinusitis and

ethmoid, frontal, maxillary, or sphenoid sinusitis,

» rtheumatoid arthritis of whatever type, etiology, or pathogenesis, in particular
rheumatoid arthritis that is a member selected from the group consisting of acute
arthritis, acute gouty arthritis, chronic inflammatory arthritis, degenerative arthritis,
infectious arthritis, Lyme arthritis, proliferative arthritis, psoriatic arthritis and vertebral
arthritis,

» gout, and fever and pain associated with inflammation,

« an eosinophil-related disorder of whatever type, etidlogy, or pathogenesis, in
particular an eosinophil-related disorder that is a member selected from the group
consisting of eosinophilia, pulmonary infiltration eosinophilia, Loffler's syndrome,-
chronic eosinophilic pneumonia, tropical pulmonary eosinophilia, bronchopneumonic
aspergillosis, aspergilloma, granulomas containing eosinophils, allergic

- granulomatous angiitis or Churg-Strauss syndrome, polyarteritis nodosa (PAN) and

- systemic necrotizing vasculitis,




I nfectious asthmatic bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicul ar bronchitis, broncBifens30860f
what ever type, etiology, or pathogenegis, in particular bronchiectasis
that is a nenber selected fromthe group consisting of cylindric

bronchi ectasi s, saccul ated bronchi ectasis, fusiform bronchiectasis,

capi | | ary atopicodeina€iis, aérgic YRk, bomacthticnnh#ti]| 65 alldfgic biraopibieezdrasi s and
follicular bronchiectasis, seasonal allergic rhinitis or perennial
allergic rhinitis or sinusitis of whatever type, etiplo .or .
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sinusitis and ethnoid, frontal, nmaxillary, or sphenoid sinusit,s
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par ti cul apgedthisalibirfcatal Brédslifddd2at urtiSari, TREPRRic Rlicfihedcite amiddra, gr oup
consisting of acute arthritis, acute_ gouty arthritis, chronic,inflamuatory
art hri ti schrgeigewdicaria, \angisedemay Frolinergig sricAbasCcAd uRicatia dn e Quiasopal | ¢ s

prol i ferapbyfant it & iR th® SeQREddCrofth ! BorthétSurfidiifiay §lahEtidaria and pablias,
gout, and fever and pain associated Wth inflammafion, an

eosi nophi Vdiealiat ed di sorder of whatever type, etiology, or pathogenesis, in
particul ar an eosinophil-related disorder that is a nmenber selected from

the gr QUP.sEGNSilEik i Male]=lcTRINN-W REYRREY; | ipf ddridubdr comjiaREliepPhi | a,
‘Loffler’ sc%@%'gﬁé,d?g\(’:rﬁfgec\)ﬁf)?pgbgﬁﬂg%ﬁi?r%tpneuﬁolﬁ'i la,ﬂ tropi cal,{pul nonary
eosi nophi thahjs Brroemhepsaiestechfrem thepareup Icoasipling efsartinigi sangmstivilis. a8 mas
cont ai ni n ' IdeBuitial g} S & icbhminStivitie) Wtapic St r auss
cyndr ore, aA IR ccfEdbdagl LoRg B oA b e T s
8" August cad@ctivigsatchysinic detaviial tGosjunglivitis; gpurulgst reenjunpliivitisc sida vgmal
dermatiti éon-lg{cﬁgihgergi c or atopic eczemn, urticaria of whatever type,

et : ol ?gé,fo} p:{a’:1 ogenesi s, i n {)art [ C]lc,l| ar urti ca&! attgat !['SGZ ~menber

sel ected fromthe group consisting of imune-nediated urtiGaria, _ .

conpl en’enwei@db&_tvét%tayetp ityree; !a;iplo_gy,tg pr patipennesis, nint partiedlan wridedhalrisizari a,
Gt cari ameREaL sROHARnH 'Rl Gonseh TP rrdiffefign of o GFpa of W) ARAL G C
urt i cari aantedrduveitisi, dritisi aydlitis, tiidocyalitiss gnariulomatous uveitis, nongranulomatous

uveitis, phacoantigenic uveitis, posterior uveitié, choroiditis; and chorioretinitis,

« psoriasis,

« multiple sclerosis of whatever type, etiology, or pathogenesis, in particular multiple
sclerosis that is a member selected from the group consisting of primary progressive
multiple sclerosis and relapsing remitting multiple sclerosis,

+ autoimmune/inflammatory diseases of whatever type, etiology, or pathogenesis. in
 particular an autsimmune/inflammatory disease that is a member selected from the
group consisting of autoimmune hematological disorders, hemolytic anemia, aplastic
anemia, pure red cell anemia, idiopathic thrombocytopenic puerra,‘syster'nic lupus
| ‘erythematosus, polychondritis, scleroderma, Wegner's granulomatosis,
-dermatomyositis, chronic active hepatitis, myasthenia gravis, Stevens-Johnson
syndrome, idiopathic sprue, autoimmune inflammatory bowel diseases, ulcerative
colitis, endocrin opthamopathy, Grave's disease, sarcoidosis, alveolitis, chronic
hypersensitivity pneumonitis, primary biliary cirrhosis, juvenile diabetes or diabetes

- rheilitus type |, keratoconjunctivitis sicca, epidemic keratoconjunctivitis, diffuse

interstitial pulmonary fibrosis or interstitial lung fibrosis, idiopathic pulmonary fibrosis,




dom nant formor in the acquired form contact urticaria, giant urticaria
and papular urticaria, conjunctivitis of whatever type, 8#UgR#P06 or

pat hogenesis, in particular conjunctiyitis that is a nenber selected from
the group consisting of actinic conjunctivitis, acute catarrhal

conjunctiviti.s, acute contadi oys..conjunctivitis I Qi fUNGL Ly tis,
Sropic. comfelinc oMo TarPBnpheS R T Sifhof s R Srifigtcse
conj unct i vglbirendokpheitis) aidiopathiy mephrotic tsyadromeei mingnalf chenge enephrepathy,
etiol ogy, of pathogenesis,. in particular yveitis th | S el ected
From tne. oRORBREDRGs R s Rl diskees RiPidn Byl baipfdys. FRERFlguS
anteri or usgtHentatogus] perdphigycloiiddets, andi pdaphigustvulgarigr anul omat ous uveiti s,
nongr anul omat ous uveitis, phacoantigenic uveitis, posterior uveitis,
choroiditis; aqd choporetjinitis, CEso I .asi s, rrultisk%le Jclnerosi s of whatever
type, efi oPBYSNtIoROf glqgengic/asalt Eledhan [lpWing Arggn RASPIANAO S ¢l erosis that is
a nenber selected fromthe group consisting of primary progressive
rmlt tiple Si_?_ﬂaﬁ??%io‘iy {auad;er g!saaﬁ ey ?ﬂ&ﬁsitt@@rrry?é,ialomggp bfrpeﬁiogenesis, in
aut oi mmruneTi nfl a or i seases_ 0 at ever e, eti r
pat hogenedtaticyiyy inHampiatary i}o‘”éﬁ disgass thalrerd me?/"g?ﬁ&aﬁeﬁﬁ‘gecﬁ%@a@? PR is a
-nmenber  sel @pkBangd oPBdilBEnoE S0lis, (VN pbllypesad trafsihaialodlite, blecrativeotdiys cal
di sorders, henolytic aneﬂ#@ aplastic anema, pure red cell anem a,

P

i di opat hi @ddriohBsdiaespe urpura, systemc lupus erythenmatosus,
pol ychondritis, scleroderma, Wgner's granul omatosis, dermatonyositis,

chroni c, aGkphE shEMGHT WhiteveV§pé, iy JbAPhthog RS NS pdARIIBP Beptiystibc e,
i di opat hi ¢ sprue, autoi mune I nflamiatory bowel diseases, ulcerativ

colitis, dprtora mespharasaieniet fromaheygroapronsisting of senalifailbus.sacule vendli ¢ s,

chroni c  hyRes seienbiib, ﬂnhbéri_@ﬂ@ééﬂ@ﬂé,tﬁy?opﬁﬁéi%aﬁh&{ié,iLﬁé&’litf&édh@ﬁ_ﬁj Gardipgiveni | e
di abetes or diabetes neffitus type“l, Keratoconjunctivitis sicca, gpl dem c
ker at oconjcaghaXia; eqachexigi s¥Rrgenalis)oerAddisans disgPR®N SARCPYST Gaghexiy an

| nterstiticabndings hicBhdRjusned o iRBadM 15y tAE HIRRARMinfunBEEiency Virdsiguv), 2006

4f cystic tibrosis, glonerulonephritis wth and w thout nephrotic syndrone,

acute glonerul onephritis, idiopathic nephrotic: syndronme, mninml change

" nephr opwat lyer iNjuRf | ammat or y/ hyperproliferative skin di seases, benign

fam lial penphigus, penphigus
"o pulmonary hypertension of whatever type, etiology or pathogenesis including primary’

pulmonary hypertension / essential hypertension, pulmonary hypertension secondary
to congestive heart failure, pulmonary hypertension secondary to chronic obstructive
pulmonary disease, pulmonary venous hypertension, pulrﬁonary arterial hypertension

and hypoxia-induced pulmonary hypertension,
» bone loss diseases, primary osteoporosis and secondary osteoporosis,

» central nervous system disorders of whatever type, etiology, or pathogenegis, in
particular a central nervous system disorder that is a member selected from the group
consisting of depression, Alzheimers disease, Parkinson’s disease, learning and

| memory impairment, tardive dyskinesia, drug dependence, arteriosclerotic dementia
- and dementias that accompany Huntington’s chorea, Wilson's disease, paralysis

agitans, and thalamic atrophies,

"« infection, especially infection by viruses wherein such viruses increase the production
of TNF-a in their host, or wherein such viruses are sensitive to upregulation of TNF-
in their host so that their replicatidn or other vital activities are adversely impacted,
including a virus which is a member selected from the group consisting of HIV-1, HIV-




eryt hemat osus, penphi gus foliaceus, and penphi gus vul gans, prevention of
all ogeneic graft rejection follow ng organ transpl ant ati of Augh$ti28Rfrat or y
bowel disease (113D) of whatever type, etiol ogy, or pathogenesis, in
particul ar inflammatory bowel di seasethat is a menber selected fromthe
group consisting of collagenous colitis, colitis polyposa, transnural
colitis, uRcendhtiVa, cytomegaloviausl (M) nluenza cadanofioBes andpli¢rpes Nidsesof

what ever t%eﬁdwézi%@&?%ﬂ&r?@a’gr 9§§ﬁr§}e§’ in particular septic shock that

s a nmenber “se rom-t up cbnSisting of renal failure, acute
renal failure, cachexia, malarial cachexia, hypophysial cachexia, uremc
cachexi a, ysastiasd fungas irdedtions eheteinksaid gequt and fiangi sreosensifivé tooupreguiatiopase,

cancer ous xi a apd chexi,a as .a,consequence of i .LO e human
munoder i B SHE B Bl TR SEHGER mirih oeh i o e BB bty

\r/]\:hat ever _tw@} adh‘iimbt@gadl n{] cOrdiitigs v Gthbll‘lell'ugii oy ciwicartarythe tmaltmemtanéfy
ypertension, / .essenti erfension, pu nar ertensi on .secondary to

Cohgest | veSREiE Jpar K un gt s, RyBPOERE A QUBOiR TPy PaERS e
obstruct i VRolyRYROMBY Yirfldaaies?, ail NEB@mmazeleN O uohy iy, t enigbrezolepulaminar y
arterial ertensi on @nd hypoxi a-i hduced pul rmnazre)/ h%perbenm.on, bone

| oss di sed&deongzelelriazles.sndiugenaze rﬂPdégé‘g?ﬂ?éf??s efl 85 ABPYLRLCINg §:Jr 4|

- nervous syshghatdiicie BlaidligRbonwhpAmpIRiteriditPB, etiol ogy, or pathogenesis, in
particular a central nervous systemdisorder that is a nmenber selected from

the group ., consisting of depression, Al zheiners disease, Parkinson' s

di sease? |"é%hem'%~@e%ﬁ'rgl5'% ispheie cheart disgash, \RUteifup g diphetes;, [gynal
dependenc gut@mhRinitds eh@hi! lyfpHEERIB Ibdkend dHA TRBLIGHS, Wbt RPREMARRYS, |
Hunti ngton's chorea, WIson' s di'sease, paralysis _aglitans, and thalamc

at r ophi es,kigneyeand dyetee sissapa P'V9¢Wab@0¢cﬁlﬁsﬁ'§am¢srt\!?§g§'sﬁﬁéf%F‘ﬁd JULHAG r uses
i ncrease tfi@ageduction of TNF-a in their host, or wherein such viruses
are sensitive to upregulation of TNF-a in their host so that their

replication or other vital activities are adversely inpacted i ncl udi ng a
virus whidBdycion ohseaeformatien inherhustant ereariinglipodib ryick @s mgablonpptipmin. v g
August 20QRe hédling of aBteWolinds, s or negal ovirus (CGW), influenza,

adenoviruses and Herpes Viruses

» psoriasis, other dermatological and cosmetic uses, including antiphlogistic, skin-
softening, skin elasticity and moisture-increasing activities.

An eighth aspect of the present invention provides the use of a compound
of the formula (1) as defined above or of a pharmaceutically acceptable salt,
solvate or composition thereof, for the manufacture of a drug for the treatment of
diseases, disorders, and conditions selected from the group as described in the
seventh aspect. '

A ninth aspect of the present invention provides a combination of a
compound of the formula (1) as defined above or of a pharmaceutically
acceptable salt or solvate thereof together with other therapeutic agents selected

from:

(a) 5-Lipoxygenase (5-LO) inhibitors or S5-lipoxygenase activating proteih (FLAP)
antagonists, ' |

(b) Leukotriene antagonists (LTRAs) including antagonists of L'I_"B,,, LTC4, LTD,, and LTE,,

(¢) Histaminic receptor antagonists including H1 and H3 antagonists,

'(d) o~ and az-adi'enoceptor agonist vasoconstrictor sympathomimetic agents for

“decongestant use,




i ncl udi ng Hei pes zoster and Herpes sinplex, yeast and fungus infections
wherein said yeast and fungi are sensitive to upregulatio A‘-B}‘Stmﬁﬁa or
elicit TNF-a production in their host4y e-g., fungal neningitis,
particularly when adm nistered in conjunction with other drugs of choice
for the treatnent of system c yeast and fungus infections, including but
‘are not limted to, polymxins, e.g. Polynycin B, imdazoles, e.g.
clotrimzol e, econazole, mconazole, and ketoconazole, triazoles, e.g.
f 1 uconazoied Musgatinic Miieserionantaganists or antighelirargisiogentse. . Anphotericin B
and i pos@ Iz_aéfgmgéigw idhidds 1 schem a-reperfusion injury, ischernic heart
di sease, dut ol mmune di abetes,” retinal autoi munity, chronic |ynphocytic
| eukeni a,(@HTreophwioei ons, | upus erythemat osus, ki dney and ureter disease,
urogenit : i tinal disorders and prostate diseases, reduction
of scar ?(t'}gngtgllugﬁ&lroﬁ%lg%g uman or ani mal body, such as scar formation in
t he heal i{i}gC&IX-4 dnhibitons (MSBIDshand GOX-2 aslestivednhhibitorsier mat ol ogi cal and
cosnetic }4s ik i j. i,stic, skin- softening, skin elasticity
and noi st(ﬂr g_??lréé@g@ng@ggﬁr{ﬁ{é#eggqim ei ght h aspect of the present
i nvent i or{kpMonodesaltdnébedies aftiva agaimsbenmtbgendud inBarhovatary entfties, as def i ned

above or ,Qf ,a.pharmaceutical | table salt, solvate or conposition

t her eof , (ﬁoﬁﬁ-ﬁwmﬁﬂ%&tépk)rgqn%éii@r-ggag%qts,t he treatment of diseases,

di sor der gm)Aditesigmmiblecalesnisibitas ineflidingomA-dengigenitsls described in the
sevent h %@Pﬁct A ninth asBect of the present i1nvention provides a

conbi nat i ’81“-%1-%6{%6[9?8 tor apiagonistenul a (1) as defined above or of a
phar macey)i iedhlinbsuppeesivéaentsal t or sol vate thereof together with other

t her apeuti.c ents selected from (a) 5-Lipoxygenase (5-LO inhibitors or
5-11i poxyi}@dﬁs torsiaf Matingetligpoteases(MMPs).ant agoni sts, (b) Leukotri ene

ant agoni ﬁ)ﬁéoh?ﬁﬁﬁn)NKﬂNl@@hﬂWl@%@@%Fa‘-i&a°gd?xfsté-r1341 LTC4, LTD4, and LTE4,

(c) Histanminic receptor antagonists including H and H3 antagonists, (d)
a, - and {xFagpee bbies: agoni st vasoconstrictor synpathoninetic agents for

decongests}HdensSine A2a receptor agonists,
(t) Inhibitors of urokinase,
(u) Compounds that act on dopamine receptors, e.g. D2 agonists and
(v) Modulators of the NFxB pathway, e.g. IKK inhibitors.

Furthermore, disclosed herein are nicotinamide derivatives of general
- formula (1):

(1)

in which :

% Ry and Rz are each a member independently selected from the group
consisting of hydrogen atom, halo, cyano, (Cs-C,)alkyl and {(C1-C4)alkoxy,

% Xis -O-, -S- or -NH-, ' '

% R3 is a member selected from the aroups ¢onsisting of :

(a) phenyl, naphthyl, heteroaryl and (Ca-Cg)eycloaltkyl, each dptionally
substituted with 1 to 3 substituents each independently selected from the group




8 August 2006 4h (e) Muscarinic: M3 receptor antagonists_or

anticholinergic agents, ,(f) 02-adrenoceptor agonists, é&;‘\ @gﬁﬁ@ li ne,
(h) SOdi‘{*j%ﬂé/gﬁﬁ%‘m ycate, (i) COX-1 inhibitors (NSAlI Ds) aReT/ER§%09438e| ective
inhibitors, 0) Oal or inhaled ducdcorticosteroids, (k) Mnocl onal

anti bodi es active agai nst endogenous inflammatory entities, (1) Anti-tunor
necrosis factor (anti-TNF-a) agents, (rr)Adhesi on nol ecul e inhibitors

_includin antsa | st (. r ﬁﬁmf agoni sts,
(0) Imm%f)o\sﬂt?gg?‘ sgfvg%en §noy ng“ﬂﬁb %S-[% ?‘%lyk X ta ?o%@gses
(NKPE) (tofflucrasitiypoxy, n(GHC,) aMﬂ% é@dﬂwﬁwe@eﬁdmﬁibﬁnﬁﬂgo)h{% £l ast ase
i nhi bitor in a, recep t i

ur oki nase é(m%ﬁﬁﬁ&ﬁ%ﬁﬁi{d roxy: é%‘ogﬂ&sh@ 9555 @ @ @ %@Ibni sts
and (V) PRISkADRIC,)Akyll (- OBeFclBalknaYd ( @s-e:a)cg&ksalkg | bprs. Furthermore,
di scl osed "herein aré nicotinani de dérivatives formula (1): O

Rl N z5' ,(R) 4hebisycle gronpstaonforriing g meanfdheafoﬂomrngeaﬁuumtureﬂjébéhd@nt ly
sel ected fr@m the group consisting of hydrogen atom hal o, cyano,

(CI-C4)aI(IJ ‘and (d -C4)al koxy, 4t Xis -0-, -S— or -NH, R3 I's a nmenber
selected fromthe groups consksting of

e

(1.1) (1.2) (1.3) (1.4)
where the symbol “” indicates the point of attachment of each partial formula
(1.1) through (1.4) to the remaining portion of formula (1),
10 + Y is a member selected from the group consisting of partial formulas (1.5)
. through (1.8) :

Rs
/O/ .. /O\,/“ @/‘* /UN\

{(1.5) (1.6) (1.7 (1.8)

H
N

where the symbo! “+" indicates the point of attachment of each partial formula
15 (1.5) through (1.8) to the remaining portions —NH- of formula (1) and “+"
‘indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),
and wherein Rs is a member selected from the groups consisting of (C4-Cgs)alkyl
and phenyl(C4-Cy)alkyl, where said phenyl group is optionally substituted with 1
20 to 3 substituents each independently selected from the groUp consisting of
“halo, cyano, (C+-Cslalkyl, (Ci-Cslalkoxy, hydroxy, hydroxy(C,-Cs)alkyt;
carboxylic acid ' (-COOH), . -C(=0)-0-(C+-Cs)alkyt, - (C1-Ca)haloalkyl.. and.
C(=O)NH, o o




(a) phenyl, naphthyl, heteroaryl and (C3-C8)cycloal kyl, each optionally
substituted with | to 3 substituents each independently s&/AEudR006om t he
group 8 XOHY688Hoe WO 03/ 068235 PCT/ | BO3/ 00439 5 consPSTARY/E#3%hal o,
cyanoj-- trifluoronmethyl, trifluoroefhyl, trifluoromethoxy,
trifluoroet hyI oxy, (dC -C4) al kyl, (d-C4) aI koxy, (CI C4) t hi oal kyl

C( =0) NH2, O)NH((CI-C4)aIkyI) hydr oxy, -0-C(=0 (d -C4)al kyl,

(Cs- by %%F%a%‘k%?%éiébe LI ol i b ktlreoz,%'&&%ﬁ?@# Phites U8 of (e
f ol I owi ngthsdugte{unsp: (1.1) to 00 O-/ on (1.1) (1.2) (1.4) where the
synbol indicates the point of attachnent of each partial fornmula (1.1)

through (1.4) to Yhe renaini portion mJIa(l)OlOOYis a menber
sel ected fromthejjgroup consifgti rlgo,f pa »b formul as~x¥.5) ,through (1.8)
R6 H N N-11 6)N(1.7) wiferéN‘he synbet®iadi cates t4& pernt of

attachnent of each partlal formila 15 % 1.5) fhrough (1.8Hto the renuining
~portions -NH of, fqrmla (1)haﬁ) |nd|cat s the poi nt ttachment of each
partial formula /5) throught( )8) to Demai ni ng &o? ions Z of fornula
(1), and wherein R5 s a nmenber sel ect ed fromthe gpoups consisting O

(C-CA)alkyl an 1 (C-C4)al kyl, e said phfgnyl |group is optionally
- substituted w tQ/M}g/%t 0 _3 *3ubst i t‘tga’nt sleach ind dFected from
~the group consj<sti sgl 0, Cya "o, T al ky¥, (d-C4){l koxy, hydroxy,

hydroxy(Cl - C4)al kyl , @Artoxylic acid I(I COOH) -C(=0)- O (CH C4) al kyi ,
(d -C4) hal oal kyl and
(1.13) (1.14) (1.15)

9 where the symbol “+” indicates the point of attachment of each partial formula
(1.9) through (1.15) to the remaining portions Y of formula (1) and “«+" indicates
the point of attachment of each partial formula (1.9) through (1.15) to the
remaining portions Ry of formula (1), |
* or alternatively Y-Z together represents a group of formula (1.16):

10 (1.16)
where the symbol “+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions —~NH- of formula (1) and “=" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R, of
formula (1),
156 < and R4 is a member selected from the groups consisting of :
(@) phenyl, naphthyl heteroaryl and {Cs-Cg)eycloalkyt, each optionally:
- substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), -C(=0)-0-(C4-Cy)alkyl, -(C1-Cs)alkyl-
~ COOH, ~(C1-Ca)alkyl-C(=0)-0-(C4-Cs)alkyl, halo, cyano, -C(=O)NHz, -(Ci- .
20 Cs)alkyl, -(C+-Cg)aikoxy, -(C,-Cs)haloalkyl, hydroxy and hydroxy(C+-Ca)alkyl, or -




C(=O) NH2, 8 August 2006 WD 03/068235 PCT/1B03/00439 6 Z is a nenber

sel ected fromthe group consisting of partial formulas (139ugust{d8hgh
(1.15): WO@3B68335 s AN O * 1~S~\N HH (1.9) (1.10) 0 0 BCOIRI3/0M43884// N~ H
SSH C- %10 0 (1.13) (1.14) 6 whére the symbol "*" indicates the point
of attachment of each partial formula (1.9) through (1.15) to the

remai ni ng portions Y of fornmula (1) and "**" indicates the point of

ttach h ti.al I 1 t.h h (1..15 i ni
port ons. (Al REANST OrBnalSUaefubaa H o P VE Sdebyhishes Tpdoifendsiy 3 "
group of &eleowddairém thkbhroupdcomdibting 6f-h§@boxyweaﬂﬁ:xw§ aBTbg(=0Y0-(@di cat es
the point of attachnment of the partial or mul a cél. 16) to the renmmining
portions Caalkybf phenytuingphthyl.aheterearyl of{Codtaeyaorikyogrqup, where said

phenyl, naphthyl, heteroaryl and (C3-Cg)cycloalkyl groups are each optionally

5 substituted with 1-to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), C(=0)O(C+-Cs)alkyl, halo, cyano, -
C(=O)NH;, (Cs-Cslakkyl, (Ci-Cslalkoxy, (Cq-Cs)haloalkyi, hydroxy and
hydroxy(C+-Cy4)alkyl,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
10 tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1) when ;
< Ry is selected from the group consisting of hydrogen atom, halo and-methyl,

_ % Rzis a hydrogen atom,

15 % Xis -O-,
% Rz is a phenyl substituted by a (C+-Cy)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, {C4-C3)alkyl and (C+-C3)alkoxy,
+« Y is a partial formula (1.5) or (1.8) :

%
D/ > /U ™

* >

20 : (1.5) - - {1.8)
- where the symbol “+" indicates the point of attachment of each partial formula to
~.the remaining portions —NH- of formula (1) and “»" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
-and wherein Rs is a member selected from the groups consisting.of (C4-Ca)alkyt -
25 and phenyl(C+-Cs)alkyl, where said pheny! group is optionally substituted by
" halo, (C1-Ca)alkyl, (C1-Cs)alkoxy or hydroxy, and ’
*Zisa radical ~C(=0)-




. (Q-CA)thioal ky

of attachnment of the partial fornula (1.16) to the remaining portlons -R4
of formula 1 15 *.*- and R4 is a nenber selected frorrﬁt%‘lg

consi st i*k8 y 3 phenyl, naphthyl heteroaryl| and (C3- CBSHIROB %3Ryl each
optionally substituted with 1 to 3 %ubstituents each i ndependent |y
selected fromthe group consisting of carboxylic acid (-COCH),

-C(=0 -0 (d-A)al kyl, -(d-c4)al kyl - COOH,

-(d-c4) am%?q Céﬁ% éCI C4) al kyl, halo, cyano, -C(=O)NH2, -(d 20
C4) al kyl CF‘ ?tkoxy, -(d-&4) haI oal kyl , hydroxy and
hydr OXY( Ch) 843Gy c!@sﬂkyloptlonallysubstltuted%yﬁ(lmtts;;)alﬁﬂ% WD 03/ 068235
PCT/ | BO3/ 0439 (a- 06) al kyl optionally substituted by 1 or

2-substit )erﬁ é""ieﬁé(é:ﬁ’én@e’?n Py 6-memhared heterpdyedic gingl pneaspeiadingnd ter 3

et or oar y FESTORING) Trbehendartly scRest bl B2 and S CHycr PRERYY o
het.er o&r yhemdc;(oﬁe ) aye eaah loptiogalyu pshstitatetiabin matm?nalaloy (61 abhalkilt ut ed

with 1l to 36? @stltuents each independently selected fromthe group
consi sti ngf 8" acid (-COOH), C(=O0QCl-4)al kyI hal o, cyano,

C(=0) NH2, cf%{C%s Ii(‘yl'olptibﬁ%ﬂféﬂ@étmw’W|ffpa‘rl{\gﬂ}$5§h8%)ﬁ}‘ll | oF

hydr oxy(d I kgél appropriate, t ar maceu I C I Iy accqg'pt abl e
salts andﬁﬁnem@em beterocydiguingrincerposatinga ée 3 tpme;oaimplfss) mdsmnanttly
vari ation bo s_t het eof w,t h i SO
o ol et SelBpen iR Y: oF vt i Bivsh, Bt s SRteRientng 2k Srishiny |
R2 is18 hyghi mp s@ib@muté@b%ﬁyarm& hal@(@ﬁ@%&ﬂlﬂ%ﬂ&ﬁ@fa‘lwx«}t ed by a

in the -3 or - tron o hénhyl and is al so
optional ly substituted by 1 substltuent sel ected fromthe group consi sting
of hal o, %/ néwhandyl and (Cl-C3)alkoxy, Y is a partial fornmula (1.5) or

(1.8): < R, is selected from the group consisting of hydrogen atom, halo and methyl,
“ Ry is a hydrogen atom,
% Xis -O-,
16+ Rgsis a phenyl substituted by a (C4-Cg)thioalkyl in the ~3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C1+-Cj)alkyt and (C4-C3)alkoxy, and
% Y-Z represents a partial formula (1.16) :

(1.16)
20 where the symbol “+" indicates the point of attachment of the partial formula
- {1.16) to the remaining portions —NH- of formula (1) and “++" indicates the point"
of attachment of the partial formula (1.16) to the remaining portions R, of
formula (1),

then R4 cannot be ;

- 25 a)a (Cs-Cg)cycloalkyl or

- b) a (C4-Ce)alkyl optionally substituted by a phenylt or a 5- or 6-membered
heterocyclic ring mcorporat_lng 1 to 3 heteroatom(s) independently selected




HR- NN~ 20 (1.5) (1.8) where the synbol indicates the point of
attachnent of each partial fornula to the renmining port iSchggusiNig060f
formula (1) and "*-" indicates the pgint of attachnent of each partial
formula to the remaining portions Z of forrmula (1), and wherein R5 is a
menber selected fromthe groups consisting of (O -C4)al kyl 25 and
phenyl (Cl - C4) al kyl , where said phenyl group is optionally substituted by

hal 0, (C friof A KQYland €, -WRikA! KREMYIOENAYRERIO0YCAO ¢ing 'a?eaeééfj'ogﬁibna@ =0 8
August 2006 WO 03/068235 PCT/1B037 00439 & then R4 cannot be a) a

( C3- C8) cysvhstitutpd phydrany, haleul§arCslatkytiob{C¢Ch)atk®yl kyl , b) a phenyl or a
5- or 6-nenbered heterocyclic (ing incorporating 1 to 3 heteroaton(s)
independegggﬁdgﬂ{e%c.t ed fromN, 0 and S, which phenyl and 5 heterocyclic
ring are each optionally substituted by hydroxy, halo, (d-C3)al kyl or

(Cl - C3) al KoRy jis eelect)edafrcﬂrﬁlth@@}@hgkxz&bnﬁsﬁm%t‘)ﬁhj{d'rogahsitd)muhalb dhd Pnathyty dr oxy,
or Wth a,pggn | or, a 5- or 6-nmenbered heterocyclic ring incorporating 1
to 3 hétefo %ﬁé‘)vdrqgféb%iﬁﬁhntly selected fromN, 0 and S, which phenyl
and heter qp%(qlsi_g_ri ng are each 10 optionally substituted by hydroxy, halo,
(Cl-C3)al kyl or (d-C3)al koxy, 2) and when R, is selected fromthe group
consi sti ng B ihg phegyhsubistituted dlya (RaCa)hibalkyl inRBei-8 ar Y gositien ditsaid X i s

-0-, 15 4+ R3 i heny! bst | Cl - C4) t hj ky] i he -3 -4
0 1o D03, ind R T B 5 1 bl e’
subst i t uefiidepeh8shRfséleedd fiém t%%uﬁ%ﬂsfs‘ti;b ?)maé@.?dl(%?@)gkyﬁéhé'(@{-' and

(A -C3)al koxy, and “Y-Z represents a partia

10 Cj)alkoxy, and
e

<Y is a partial formula (1.6):

(1.6)
where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and “«+" indicates the point of
15 attachment of each partial formula to the remaining portions Z of formula (1),
and
< Z is a radical -C(=0)-,

then R4 cannot be a (C4-Cs)alkyl optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s)
20 independently selected from N, O and S.

It has been found that these nicotinamide derivatives are inhibitors of
PDE4 iscenzymes, which can be useful for the treatment of inflammatory,

respiratory and allergic diseases and conditions or for wounds by showing

therapeutic utility and therapeutic index.




(Cl-Ce)al kyl optionally subs

O NH (1.16) 20 where the synbol indicates the point of attachnent of the
partial formula (1. 16) to the remmining portions -NH of Augusid086( 1) and
"oxn o ndVeABASB2ihe point of attachment of the partial fBEFIRBIE0MBI16) to
the remaining portions -R4 O formila (1), then R4 cannot be 25 a) a
(C3-CB)cycl oal kyl or b) a (d-C6)al kyl optionally substituted by a phenyl
or a 5- or 6-nenbered heterocyclic ring incorporating 1 to 3 heteroaton(s)

terenser Y VMR R orubial el dieR G IR "

(O -C3)al kglecied fidm GBealksuyy . cohsistind wheflliord; dRlorbs tidhRriapd fddemik he
group consi sting _of hydrogen atom halo and nethyf, 5 R2 is a hydrogen
atom X i Battigular fidoro;onchiaehy| substituted by a (C-C4)thioal kyl in the -3
or -4 position of said phenyl and is also optionally substituted by 1 or 2

bstit t ' t .St f
Palo (o) NFeehalyM OERCRCRTY Afical EénobUTSraBHLCRUR GoBEnEhbAd ' o
]gl. 6) | Swhgraeipt dontainingoiespediivay dstothangdi tot6 chrbairt atohne Mhivalseapplipar ti al

ormula t

oL R gp ol FRbSeRH S0 ooy bl heat reviie "

portions ia ot,-CQJamx féaicais;?3§aﬁgtﬁ@|@ﬂ4$§§ég§s§,C(%r- %)?aaldég{izl Ragfcayot be a
hydroxy(C+-Cs)alkyl radicals, C{(=0)O(C4-Cy4)alkyl radicals etc... . Examples of
suitable (C4-Cs)alkyl and (C4-Cs)alkyl radicals are methyl, ethyl, n-propyl, iso-
10 . propyl, n-butyl, iso-butyl, sec-butyl, fert-butyl, pentyl and hexyl. Examples' of
- suitable (C+-Cg)alkoxy radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy,
n-butyloxy, iso-butyloxy, sec-butyloxy and tert-butyloxy. Examples of suitable (Cs-
Ca)thioalkyl radicals are thiomethyl, thioethyl, thio-n-propyl, thio-iso-propyi, thio-
n-butyl, thio-iso-butyl, thio-sec-butyl and thio-tert-butyl. (C4-C4)haloalkyt radicals
15 are alkyl radicals substituted by halo. They can contain 1, 2, 3,4, 5, 6 or 7
halogen atoms, if not stated otherwise. Said halo is preferably a fluoro, a
chloro, a bromo or a iodo, in particular fluoro or chloro. For example in a fluoro-
substituted alkyl radical, a methyl group can be present as a trifluoromethyl
group. The same applies to hydroxy(C1-C4)alkyl radicals except that they are
- 20 alkyl radicals substituted by a hydroxy group (-OH). According to a preferred
embodiment of said invention, such radicals contain one hydroxy substituent.
Exampies of suitable hydroxy(Cs-Cs)alkyl radicals are hydroxymethyl, 1-

hydroxyethyl or 2-hydroxyethyl.

(Cs-Cg)oycloalkyl radicals: represent 3-membered to 8-membered
25 saturated monocyclic rings. Examples of suitable (C3-Cs)cycloalkyl radicals-are-
in particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl -and
cyclooctyl. These radical can be optionally substituted as indicated in the
definition of Ri. Examples. of substituted (C3-Cg)cycloalkyl radicals. are. for
example '2-methylcyc_lohexyt, - 3-methylcyclohexyl, 4-methylcyclohexyl;,  5-
30 methylcyclohexyl, 6-methyt'cyclohexyl, 2-hydroxycyclohexyl,--  3-.
hydroxycyclohexyl, - 4-hydroxycyclohexyl, 5-hydroxycyclohexyl, 6--




or 6-nmenbered heterocyclic ring incorporating 1 to 3 heteroatonm(s) 20

i ndependently selected fromN, 0 and S. It has been found8tAngustt2988e
‘nicotinam de derivatives are inhibitgrs of PDE4 isoenzynes, which can be
useful for the treatnment of inflammtory, respiratory and allergic

di seases and conditions or for wounds by show ng therapeutic utility and
“therapeutic index. 8 August 2006 WO 03/068235 PCT/1B03/00439 10 In the

here abov@&@%ﬁloﬁ&gmﬁ ﬁudré);ycueﬁe)@u dsmgag%,@ g?%&gggnn@ree% léﬁ‘é ted from

the group consisting of fluoro oro 0 1n arti Iar

fluoro orﬂltﬂfboycdoh@(};ﬂ Géfbl.@lrdlwclohewt:lzmﬂaﬂ-|8yinydramy(cy@l€d1a*$'hoﬁ-mahyl-&l-
stralght |n or rou nin espectively 1 to 4 and 1 to
6 car bon ycyﬂﬂ%’%f?ﬁhyéiﬁwﬁésmg I}y yﬁ he&‘e { substltuents or occur as

substituents of other radicals, for exanple in (O -C4)al koxy radicals,

(Q - C4) thioal kirl thedherebbové %er@hh&bﬁﬁul&ﬂﬂr aldétéﬂia‘r?/l idyalr e ofCA) al Ky

radi cals, C(=0Qd-C4)al kyl radicals etc. es of suitable

(C - CAYal Wnoamcm p@sthmron'@dmca%erarf@wm Bylo, 14 tringl membarspyhichyso 10
ol o StbhE: 112,05 2 of o SEROMING) gbBEnany i nurfieet dha G SPthe

n- proEyI d3|0$6| nsabpr miytuug(ynembeb%ﬂt Examples) ©6- H?tbsdlagaims aal;-ditlmgémxm) and
tert-butyl ox i t.abl e - t hi oa cals are

thl omat oS O SoRin Y. [ragvera raai%s 3o sontaiath dhese AR be.
thi o-i so-jgufhidal td?;(;‘/ﬁllﬁ’él“e'nl?“t bteﬁfﬂg h'erJc alsdrcbeoﬁﬂﬁlbgﬂiuﬁ/d

radi cal s 15 are al radi cal s su tltute hey can containd 1, 2,
3, 4,16. raonosnmstlhubdwpdymﬂmtltutbdnas mdlaatmﬂ mtﬂmrdeﬁmttorsm dRzhamhab Rys

r ef er abl afl 0 a iodo, in particular fluoro or
(F:)hl or o. ; o‘ggieﬁ]eaaq% yﬁs?ﬂ%@?ﬁl&ed :atl kyl Irad!ocalI :1 met hy:J gr oup
can be prrﬂﬁéfﬁar:ﬁﬁs% Hdany?rco@%aBgénc aa?cawrﬁc%eh}afrﬁs 02,

hydroxy(d - C4 radi cal s exce at they are 20 al kyl radica s
substit utdednbgaracw?dr1o>a/ogﬁou@er(mral+)or ditfemmajermt@mprwmteédromrtbedu ment

ARV SR R K T R RN

15 monocyclic or bicyclic aromatic radical having 5§ to 10 ring members, in
particular a 5-membered to 6-membered monocyclic aromatic radical which
contains (i) from 1 to 4 nitrogen heteroatom(s) or (i} 1 or 2 nitrogen
heteroatom(s) and 1 oxygen heteroatom or 1 sulphur heteroatom or (jii} 1 or 2
oxygen or sulphur heteroatom(s). Examples of suitable heteroaryl radicals are
20 the radicals derivated from pyrrole, furan, furazan, thiophene, imidazole,
pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole, triazine, pyridine,
pyrazine, pyrimidine, pyridazine, indolizine, indole, isoindole, indazole, purine,
naphthyridine, phthalazine, quinoline, isoquinoline, quinoxaline, quinazoline,
cinnoline, and benzo-fused derivatives of these heteroaryls, such as for
25 example benzofuran, benzothiophene, benzoxazole, and benzothiazole.
- Particularly preferred are the heteroaryl radicals selected from pyrrolyl,
pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazo!yl,'
isothiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, furanyl, thienyl, pyridinyi,
pyridazinyl, pyrimidinyl, and pyrazinyl. Nitrogen heteroaryl radicals can also be

- 30 presentas N-oxides or as quaiernary salts. | |




hydr oxyet hyl or 2-hydroxyethyl. (C3-C8)CYC oal kyl radicals represent
3-nmenbered to 8-nmenbered 25 saturated nonocyclic rings. Bxamybied)06f
~-sui tabl e (C3-C8)cycl oal kyl radicalsiare in particular cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl, “cycl oheptyl and cyclooctyl. These
radi cal can be optionally substituted as indicated in the definition of
R3. Exanpl es of substituted (C3-Ca)cycloal kyl radicals are for exanple

2-met hyl cycl o L o3 I 4- yl.cycl ohexyl . - .

met hyl cycl ohe>|n<'3$/\]i(t\;#I 69%%%%5%%/@%@2% I?{ér%_amr/ﬁ%%l&fbﬁgﬁe%?ﬁ)’ohé_gug&tuted,
hydr oxy cysdi® bastitutets st b Ysose® Be Ry deBirbd PoRtr(S). MIeK Wher® aGalitayst
2006 hydroxycycl ohexyl, 2-fluorocycl ohexyl, 3-fluorocycl ohexyl,

4-f | uor od§ cbelysubstituted,f baisk stipstitienty | cars- bé utieotigall ohedifferent, unless

2- met hyl - 3: hydr ox | ohexyl, 2-nmethyl-4- hydroxycycl ohexyl,

2- hydroxf}ﬁ‘?%é?%?{%é& ohexyl, etc... . In the hereabove general fornula
(1), heteroaryll is a radical of a 5 nonocyclic or polycyclic aromatic
syst er® havi ng Bhe dicotinamide wenivatiees aofithe: foraulaa(ihcah, be prépakedousihg

het er oat g nding,in_n er.an Ity af the. total nunber. of ring
menbers. ‘%&’iﬁﬁﬁ@gﬁcﬁ roﬁg? YFS a%%sa%h qmg tL# S(&%‘@%g('kﬂsﬁﬁﬁ@ﬁgﬁ'% 'na‘ﬁlé'cgu | phur
(S). If fReyeRzl RReRg[ 0atvTandr2 &renagi prediousiegefiead fB€ thé daedtirmhider
different, Heteroaryl radicals can also be unsubstituted, 10
monosubstderivaiven et fis g0Lk (1) unlass atberwiarstated. i n the def inition of R3
and R4 hereabove for general fornula (1). Preferably heteroaryl is a

nonocycli c or F ' ' ' ' : , In
particul ar 1. \Qh%ﬁ} ,'ﬁitgée%%ﬁ f%ﬁﬂg@?(fg\r@h@gﬁgg]eé?a@?opnéf gért'ea@g(glr(ﬁn?éom t he
gr ouplO:lor(szs)tﬁhtlr)@Jgﬁ J(1lsl,15§"9, ﬁmdn[ﬁotiﬁam'd@:deﬁivbﬂVﬁ @f&hebfgymuim(ﬁ)r ﬁm?yybei s a 15
nmonocyclic or bicyclic aromatic radi Vi 5 to 10 ring nenbers, in
parti cul &repadsiagingdrem 2 ‘5’%%@89@%@@%&230@ aromatic radi cal which
contains (i) from1l to 4 nitrogen heteroaton(s) or (li) 1 or 2 nitrogen
heteroaton(s) and 1 oxygen heteroatogn or | sul phur heteroatomor (iii) 1
or 2 oxygen or sulphur heteroaton(s)]. Exanpl es of suitable heteroaryl
radicals are 20 the radicdt, ' Lohipyrrol e, furan, furazan,

t hi ophene, im dazole, pyrazo |e, oxazoly, i soxaiglﬁ, t hi azol e, isothiazole,
‘tetrazole, triazine, pyridin : '

where R4, Re, X, Rs and Y are as previously described for the nicotinamide
derivatives of formula (1).

16 Where Z represents a group of partial formula (1.11), (1.12) or (1.14),
the compounds of formula (2.1) may be reacted with the corresponding Rs-
sulfonyl chloride derivative (R4SO.Cl or R4NHSO.CI or R4C(=0)NHSO,Cl) in a
suitable solvent (e.g. dichloromethane) and in the presence of an organic base
{e.g. triethylamine) at a temperature ranging from 0°C to room temperature

20 (about 20°C).

Where Z represents a group of partial formula (1.9), (1.13) or (1.15), the
compounds of formula (2.1} may be reacted with the corresponding Rs-
carboxylic acid derivative (R4COOH or R4SQ2NH-CH2-COOH or R4C(=O)NH-
CH2;-COOH) usi_ng an activating agent in the presence of a suitable solvent (e.g.




pyrazi ne, pyri m di ne, pyridazine, indolizine, indole, isoindole, indazole,
purine, ght hyri di ne, phthal azi ne, quinoline, isoquinol Bfeigusidlbxal i ne,
qui nazolWﬂé’ 06823%hnol i ne, and benzo-fused derivatives of PEBERO348438r oaryl s,
such as for 25 exanpl e benzofuran, Hénzothi ophene, benzoxazole, and

benzot hi azole. Particularly pref erred are the heteroaryl radicals selected
frompyrrolyl, pyrazolyl, 1,2, 6 34riazolyi, 1,2,4-triazolyi, tetrazolyl,

oxazol yl, I | e - i.azol.yl

oxazel ¥ Aol 478 oanic 4B T NS AeRINT ) oo 1
and pyr aztsmperaltilu‘er Agﬂvaﬂmtﬁrmamid magbeatidevahbpusinglfor eg@mpleesent as

N- oxi des 0 uat gr nary salts. éﬁgust 2006 12 In the general formula
(1), vvhenasjl @Mﬁm szqmﬁ%peo@nq)o‘!- - HB@“‘N@J"B’BGDTOWBT%GQWEWEJ@ ditraide) can
be | ocat ed qi, b!hlgﬁgér&d position(s). Also, when a radical is
polysubstltuted sal d 'substituents can be identical or different, unless
ot her\Aﬁseb);ttmrbdnylaiirﬁmznlecot| nam de derivatives of the formula (1) can be

B2, T SBE RN L RS kB S . e

previously d@j‘wémyl dror the nicotinamcle derivatives of the forrmula (1)
unl ess otherwi se stated. Were Z in the general formula (1) represents a
group of @hra-{Zazabemagtaazol-d-yINoY, N’V detramethviGpniurhe nhexafluoaophizs-

derivatives I 1) may be prepared starting froma conpound of
formula (2. 1@{at%?ﬁﬁﬁ'ﬂ;{§ég%nﬁ1_l (2.1) N X K3 where RL, R2, X, R3 and Y are
as previously described for the nicotinam de derivatives of formula (1).

15 Wiebe Z repWinetd raépresents a0fronp of partibpfoimiuta (1110) the Cdmbdungs dfl. 14),
o formula {2.1) may be reacted with carbonyldiimidazole in a suitable solvent
(such as dichloromethane) or with a phosgene equivalent (such as triphosgene)

and the obtained intermediate is reacted with an amine bearing the substituent

Ra.

16 It must be emphasized that when Rs; and R; in the nicotinamide

- derivatives of formula (1) represent alkoxy substituted phenyl rings, these

structures can be converted to the hydroxy analogue using certain deprotection

conditions well-known by the one skilled in the art. Similarly when R4 contains

an ester functionality, these structures can be easily converted to the carboxylic

20 acid by simple saponification using atkali metal hydroxides well-known by the
one skilled in the art.

The compounds of general formula (2.1) may be prepared by removal of
the protecting group “Prot” from the compounds of general formula (3.1):




t he conpounds of forrmula (2.1) may be reacted with the correspondi ng R4-
sul fonyl chloride derivative (R4SO2CL or RANHS02CI or RACEBZOMHSHLCI ) in a
sui t abl EVOIPPERIBS (e. g. di chl oronet hane) and in the preseREFIRBOMII or gani c
base (e.g. triethylamne) at a tenpdrature ranging from OOC to room
tenperature 20 (about 20*C). Were Z represents a group of partial formula
(1.9), (1.13) or (1.15), the conmpounds of fornula (2.11) nmay be reacted

 Rusoon BEEH O Rorbe SR B8 eckifyicieh fesirionti ol die AFUBBATIde n  ho

presence @rivaatives bR Brtui® | V)eaid Pﬁatgs aSsueBs proféiithhg Q?&JB?’WQﬁﬁaﬁéludes
PCT/ 1 BO3/ 00439 13 di net hyl'for mam de) -and of gani c base (e.

N- et hy| ntpisonotdimited to benzyliemaseashamete fegi bathmanbnnyl)ebmmethodg be
achi eved ydr oxybenzotri azol e and
1- (3- di e ykﬁwﬁé{%%{ﬁ%@‘ﬁfﬁbﬁ bodiim de hydrochloride, or 5 b)

carbonyl di i m dazol &, or c) oxalyl chloride and di methyl formam de (with

di chl o§onet han'éhasnmh]ﬁoumisl ufarfbl)muler(?d)) may be prepared according to two

0- (7-azaben ﬁt dazol g@) -t et ramet hyl ur gni um hexaf | uor ophos- phate

( HATU rea@é(ﬁ GliC HWtef, @SP@&%@%E@@@?WH&S%WQ formula (1.10),
the conmpounds of formula (2.1) nay be reacted with carbonyldiimdazole in
a suitable solvent (such @s dichloromethane) or with a pposgene equival ent
(such as tri phos%ene) and||the obtained internediate is rgacted with an

anm ne bearing th R4 15 It nust beRg t when R3 and
R4 in the nicotinani pe erivatives of fornula (1) {fepresen | koxy
substituted phenéla SEgese structures can b 0 ted to the hydroxy
anal ogue using cBetai i deptbt ect i on rERRdi ti onsRgel | Mnow by the one
skilled in the art. Sw larly when R4 Scontains an ester ftunctionali ty,

t hese structures can easily converf@d to the car ttgxMI i Ry

0
R - Ly
k | = N “Prot
. o <
RN

R H,N” ~Prot

(3.1)
Scheme 1

wherein Ry, Rz, X, R, Y and Prot are as previously described and R’ represents
10 a {C4-Cs)alkyl radical.

In a typical procedure the nicotinate ester of the formula (6) may be
reacted with the appropriate alcohol, thiol or amine of formuta RaXH (7) in the
appropriate solvent (for example dimethylformamide or. dioxan) containing a
base, such as cesium carbonate, at temperatures ranging from room

15 temperature to 100°C to give a compound of the formula (5.1). This can be
-+ . saponified with an alkali-hydroxide to give an acid of the formula (4.1) which.is
then converted to a compound of ‘the formula (3) by reaction with a




20 acid by sinple saponification using al kali nmetal hydroxi des well-known
by the one skilled in the art. The conpounds of general okwgubse2008. 1) may
be prepaV@d3#8¢828%Enpval of the protecting group "Prot" fPERIBROESpounds
of general formula (3.1): 0 RL N~YNNH Prot (3.1) 2 NXR3 ---- --
---- 8 August 2006 WO 03/068235 PCT[1B03/00439 14 wherein Rl, R2, X, R3
and Y are as previously described for the nicotinam de derivatives of

formul a_ | |4 &bl t ' i ch.includ but i
ot 11 mi ¢ TerBBFUERES, UrfnS by B bRt K- PRBLWing il SRty Shtods
vel | knowsudipas thsse éésdribed inorichsf the activatioremetaus dtined béfraile )3, 1)

may be prepared according to two synthetic routes. The first synthetic
route is SHAFPXYResgolEiRgole o and R 1- -dmthmmlmpmp&&@-etmmﬁmde (6)

(7) "3 OnQirobhibrideY-or 'B)Pr QArbBhyiiliniddzol Xor ¢) oxalyl chioride and
5 dimethyiformamide or d) HATU reagent with dichloromethane as the solvent).

According to another alternative, the compounds of formula (3.1) may be
prepared as shown in scheme 2 :

S 5
R

= > P
R N° Cl Ry N7 TCl

(6) (5.2)

Y

H,N

O
R Y 0
NN Prot Y
| H o = N” “Prot
R N/. X I = H
. 2
: I R cl

R1
XH Ry” N
(7)

Prot

(3.1) i 4.2)

Scheme 2
10  wherein Ry, Rz, X, Rs, Y, R’ and Prot are as previously described.

| In a typical procedure the nicotinate ester of the formula (6) may be
hydrolysed using an alkaline metal hydroxide to a nicotinic acid of the formula
(5.2), which is reacted with a-monoprotected diamine of the formula: NHz-Y-
Prot, usi'ng one of the activation methods outlined before. The chioropyridine of
15 the formula (4.2) obtained at the preceding step may then be reacted with the.
- appropriate alcohol, thiol or amine of formula RaXH (7) in the appropriate .




K3 H2N Prot 2 N X (3.1) (4.1) t3 Scheme | wherein Rl, R2, X, R3, Y and
Prot are as previously described and R represents 10 a @dugea)2iOpy|

radi cal _WP&356%29§3i cal procedure the nicotinate ester of PRETBGHII% (6) may
be reacted with the appropriate al c¥hol, thiol or amine of formula R3XH
(7) in the appropriate solvent (for exanple dinethylformam de or di oxan)
containing a base, such as cesium carbonate, at tenperatures ranging from

room 15 t erature to 100*C i ve .9 conpound of .the fornula .1). This
can be sggg%'?ﬁf@aeﬁmH%aa'"éﬁthﬁfq%maﬁﬂrggo’f@%ngﬁa'nga% iDas8« Sé‘ﬁba)ﬁor nul a
- (4.1) whi il N@er d f eaction
Ciinag if,%;’mt R o e Aot PN 18I, s, Rirorddrs) (@i e e

of the fofd¥)doNI00T€. Y- Prot, using an activating agent such as those
described in one of the activation methods outlined before (i.e. a)
|

1- hydr oxybenz | - di IR0 -3 et hyl carbodi |.m de
hydr ochl or i Ge Lhe %@?%yf’%ﬁﬂ%ﬁ%%hgﬂﬂy 3%%%%8%?@%@5‘@2%&@

di met h§1f diamame def the ddridGUNHa0M6t, vareh efthehlcormBichangr aseyt Banspevent ).
According to anpiher alternative, the conpounds of fornula (3.1) may be
prepar ed RIEPEFRFRY CRN¥@MIGHa! progedyreswell kppwndp thepngskilleddn the ait. (5. 2) H N
Prot 2

Where Y-Z in the general formula (1) represents together.a group of
partial formula (1.16), the nicotinamide derivatives of the formula (1) may be
prepared starting from a compound of formula (2.2) :

COOH

W LT
R Ay
| H 2.2)
RN

10 R;

where Ry, Rz, X, and R; are as previously described for the nicotinamide
derivatives of formula (1), by reaction of an amine bearing a R4 substituent and
using one of the activation methods outlined before.

The compounds of formula (2.2) may be prepared starting from the
15 corresponding ester of formula (3.2)

COOR"
R, N
H

=
| (3.2)
Ry” N7 X

R,

~~wherein Ry, R2, X and ‘R3 are ‘as previously described for the nicotinamide.
_derivatives of formula (1) and R represents a (C4-C,) alkyl radical or a benzyl
radical. If R"” represents a _(C1_-C4) alkyl radical, the compounds of formula (2.2)




O NProt RHNProt RO H R2XN)- X RBXH R2)~W d (3.1) R3 (7) (4.2
Schene 2 10 wherein Rl, R2, X, R3, Y, R and Prot are as B o U

descri beW¥O 0B#6833% ypi cal procedure the nicotinate ester oPCTHRO308438ul a (6)
may be hydrol ysed using an al kal i nd7netal hydroxide to a nicotinic acid of
the formula (5.2), which is reacted with a nonoprotected di am ne of the
formul a NH2-Y- Prot, using one of the activation nethods outlined before.

may then 8 PRed o eohiaih Rsfrdidg 10 R SR HrogetiyBl oREAg < °F
formul a Réothbéundd of fdvenwlaRaDr aret ebidindtB A0 RYdoganation siccd to the
PCT/ 1 B03/ 00439 16 sol vent (for exanple dinget formam de or di oxan)

et hyl
cont ai ni n¥fapdamkproceddnesell knawn by dhe poa skileddp heafer at ures rangi ng from
roomtenperature (about 20-C) to | 00-C. The compounds of fornula (6) and
(7), as well nSBLRRISC 5¢gdbam f r N - = Prot,
are either cog’rﬁ%érrch?al or tshéﬁq{;’:gﬂ”'ﬁe(ﬂ%?e%ﬁ}fé% B;éb?gégeﬁqo?)ﬁg t’pk)rzct)‘lgct’adures
wel | kbowsyntbetihmubes Tde firsksynthetit eoute is shifven in Selerne 3 the general fornul a
(1) represents together a group of partial fornula (1.16), the
ni coti nam de derivatiées of the fornmula (1) my be prepared starting from
a conpound of fornulajj(2.2) '~"aCOOH O Ri 0

R

1 | = OH
= P
R; N Cl
6)
(5.2)
alkyl-4-amino-
cyclohexyl
carboxylate
Y

COOR"
COOR" ,[:::I/
0
R, /O/

= H RyXH
Ry” "NT "X
I @)
32 R 4.3)
Scheme 3

where Ry, R, X, R3, R'and R” are as previously described.

In a typical procedure, the nicotinic acid of formula (5.2), which is
10 -obtained from a compound: of formula (6) as previously described, may be-
‘reacted with an alkyl-4-aminocyclohexylcarboxylate using one of the activation
. method outlined before. The chloropyridine of formula {4.3) is then reacted with-
. the appropriate alcohol, thiol or:amine of formula R3XH (7) in the appropriate -
- solvent (for example dimethylformamide or dioxan) containing a base, such as




N H(2.2) N- X~ 3 10 where R1, R2, X, and R3 are as previously
described for the nicotinanide derivatives of fornula (10 Augpst2886ti on of
an am neWPLA0FES a R4 substituent and using one of the BETARGON4E net hods
outlined before. The conpounds of fo¥nula (2.2) nmay be prepared starting
fromthe 15 corresponding ester of fornula (3.2): COOR" O RL N-~"a H
(3.2) 2 NXI K3 whherein Rl, R2, X and R3 are as previously described

~_for the nicatinam %;egéﬁeri }/%t ives of formula 1@and R rggresent s a, (d-c&)
al kyl radFEHRT, CARNEE.y pt Ipmperaiures frapgind fPRL SRR temppratire fabapt
radi cal , ppeCyiemppugds of formula (2.2) 8 August 2006 WO 03/068235
PCT/ 1 B0O3/ 00439 17 are obtai ned via- saponification according to the
standard procedures, else-the conpounds of fornmula (2.2) are obtained via
hydrogenat i on Agedmantp epother altarnativa, dhprearapounds of formuiavid.2ymale one

accor ai ng 58 Pgoprepatstf ARG bl dometiide oL foBuER LT AL PN nown i n

schene53 @efcridedR OR OH

0
R, l\ OH
—
R N T @
RS

by reaction with an alkyl-4-aminocyciohexylcarboxylate using one of the
activation method outlined before. Said compound of formula (4.1) may be
prepared as already described here above.

10 According to a final alternative, the nicotinamide derivatives of formula
(1) may also be prepared by reaction of the acid of formula (4.1) as previously

described:
0
R |\ OH
o
N e
R3

with an amine derivative of formula (8) : NH,-Y-Z-Rs,
15 using one one of the activation: method outlined before. Said compound-of
formula (4.1) may be prepared as already described here above.

The amine derivative of formula (8) may be prepared according to the
following scheme 4 :




rN:: 0 R R NA (6) (5.2) alkyl4-am no cycl ohexyl carboxyl ate
_,aC00F; V. COOR'" 0 ORL RN N'C O H HR3XHR2 NO 8Augux200§ (3.2)
R3 (4.3)WO8HSAE 3 where RI, R2, X, R3, Rand R' are as pPEV/IBIFEp439
described. In a typical procedure, tthe nicotinic acid of formula (5.2),
which is 10 obtained froma conpound of fornula (6) as previously
descri bed, may be reacted with an al kyl-4-am nocycl ohexyl carboxyl ate usi ng
one of the activation nethod outlined,before. The chl oropyridine of
fornula (4.3)-4s then_reacted with the¢jappeQpriate aJco thhol or am ne
of formul aHfBXH R7) in the appropr Padté Eﬁrvgprm (for exa%%‘Y/hi\R
di met hyl f or mam de or dé'%’)éigﬁ/ ontaining a base, such as 8 August 2606 WO
4

03/ 068235 PCTA0BO3/ 00 cesi um car bggyate, at tenperaturegg)ranging from
roomtenperature (about 20"C) to 100*C.

Scheme 4

wherein Ry, Z and Y are as previously described for the nicotinamide
derivatives of formula (1) and Prot is a suitable protecting group, which includes
5 butis not limited to benzyl or a carbamate (e.g. butoxycarbonyl).

In a typical procedure, the protected amine Prot-NH-Y may be reacted
with the acid of formula (10), using one of the activation methods outlined
-previously. Deprotection of the resulting compound of formula (9) by methods
well known to those skilled in the art, affords the amine of formula (8).

- 10 The compounds of formula (10} as well as the monoprotected amine of
the formula Y-Prot-NH-Y, are either commercial or they can be prepared by
conventional procedures well known to the one skilled in the art.

All of the above reactions and the preparations of novel starting

materials using in.the preceding methods are conventional and appropriate

15 reagents and reaction conditions for their performance or preparation as well as

procedures for isolating the desired products will be well-known to those skilled

in the art with reference to literature precedents and the examples and
preparations hereto. '

For some of the steps of the here above described process of
20 preparation of the nicotinamide derivatives of formula (1), it can be necessary -
- to protect the potential reactive functions that are not wished to react. In such.a
- case, any compatible protecting -radical can be used. In particular methods
~such as those described by TW. GREENE (Profective Groups in Organic
Synthesis, A. Wiley-Interscience Publication, 1981) or by McOMIE (Protective
- 25~ Groups in Orgénic Chemistry, Plenum Press, 1973), can be used.




According to another alternative, the conpounds of fornula (3.2) may also
be prepared directly from conpounds of fornmula (4.1) as pRewignssiOpe 5
described 0 RI OH '5 2 N X (4.1 by reaction with an

al kyl - 4- am nocycl ohexyl car boxyl at e ing one of the activation nethod
outlined before. Said conpound of fornmula (4.1) may be prepared as al ready
descri bed here above. 10 According to a final alternative, the nicotinam de

derivatives of r . .SO;: t] cid of

Formia (a1 A8 Mo Micdkipertih! dBlipgui® BF RERAL (Piaf 6284 Pedimédibie™ 5

wi th an dor rthedprapargiiore tiedrebbroanl be( purifiddHacrording to Marlcgisnyetii@omwre of

the activation nmethod outlined before, Said conpound of forrmula (4.1) may

be prepar I . rivative of
Bgthads, sugh @5 faeexamplecnysialization or chrematagrphie

formula (8) may be prepared according to the follow ng schenme 4: 8 August

2006 WO 03/ 06RZaRuldAl/ bRIsrE®4#8 niédtifhmide derivatives of the formula (1) in
5 which:
% Rq and R; are each a member independently selected from the group
consisting of hydrogen atom, halo, cyano, (C4-Cs)alkyl and (C4-C4)alkoxy,
< Xis -0O-,
<R3 is a member selected from the groups consisting of :

10 (a) phenyl optionally substituted with 1 to 3 substituents each independently
selected from the group consisting of halo, cyano, trifluoromethyl,
trifluoromethoxy, (Ci-Cs)alkyl or (C4-Cs)alkoxy, (C1-Cy)thicalkyl, —C(=O)NH_, —
C(=O)NH ((C4-Cas)alkyl}, hydroxy, -O-C(=0)C1-Cs)alkyl, -C(=0)-0~(C+-Cy)alkyl,
hydroxy (C1-Cas)alkyl, {(C3-Cs)cycloalkyl and (Cs-Cs)cycloalkyloxy, or '

15 (b) the bicyclic groups conforming to one of the following structures (1.1) to

O O

(1.1) (1.2) (1.3) (1.4)
where the symbol " indicates the point of attachment of each partial formula
(1.1) through (1.4) to the remaining portion of formula (1), |
20 < Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :
'I;ll_

. R5
. LA *k \

s (1.6) an (1.8)




N~, H2N,, HO R4 Prot, YRA Y R4 -~y (10) Prot-NH (9) (8 Schenme 4
wherein R4, Z and Y are as previously described for the nBdoigustbdée

deri vat iWO3868285rmul a (1) and Prot is a suitable prot ecPCHEBIOOS, which
includes 5 but is not limted to beédzyl or a carbamate (e.g.

but oxycarbonyl ). In a typical procedure, the protected am ne Prot-NHY may
be reacted wth the acid of forrmula (10), using one of the activation

hod ' ' ' h | t.i d of
formita (Bnels) B puBe! “nlidieatREhe st SCalastiment et s B8Rl B8, G « ne
ani ne of (toS)nthraubh) (1.80td hﬁecmnmgs B@Hid‘r@rnul—ﬁ ¢l rmasgav@h! ap 4dne
nmonoprotected amne of the fornula Y-Prot-NHY, are either Commercial or

they can Bdicatesthepolpy of afachment eofieashpartial fosmula (1.2htiupugh (1189 tone
skilled it'ﬁe.trléﬁeﬁﬁih?gﬂrﬁ?ﬁgzb'f‘?orﬁmgg%eam ions and the preparations of
g naterl

novel startin al's using in precedi ng net hods are conventi onal

and appr opnd ahereit Ry is agmetbenrselacted fiopmt ubis @0Rsk(ing o ¢CI-CaRAIikyrr mance -
o 17 bovatd BRaB T elis SMastE| 34 phenvk rbuR i oRfleRAlNesUbREhed i T

of the st opg SoRiss Mith McRERTBNAT sHbied TRAR fib' Ghup EORIBing 8% o T e
ni cot i narhiale, deyanay i {@sCafalktybr miCaCuilkoxy, damdriny, nebgireay(C-CoHalkylpt ect
case B AL CoPEBHGRC el £ elhBelalEY i8N ul ar et nods

such $¢ thoBes (éeﬁﬁrhmdséwc@d\ﬁorﬁﬂﬁﬁ:\ﬁrdu?réﬁrﬁﬁéﬂng%%?ﬁﬁ%i fc%\;@&ﬂ%%?ﬂb‘i

Synt hesi s -Interscience PublTcation, 19

A Wle
(Pr ot ect itb@UQIB("déLﬁﬂd {In1%r:gani ¢ Chenistry, Plenum Press, 1973), can be
used. 8 August &006 20

0
/lk )]\ ” O\\ ,/O )(L/H
7 ONT SN N\”/"
* *x % H * “* % .
O
(1.9) ~ (1.10) (1.11) (1.15)
where the symbol “+” indicates the points of attachment of each partial formula
(1.9) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
- 15 "« indicates the point of attachment of each partial formula (1.9) through (1.11)
and (1.15) to the remaining portions R, of formula (1),
- *» or altemnatively Y-Z together represents a group of formula (1.16):

(1.16)
where the symbol “” indicates the point of attachment of the partial formula
20 (1.16) to the remaining portions —NH- of formula (1) and “++” indicates the point:
of attachment of the partial formula (1.16) to the remaining portions —R, of
formula {1},

v and Ryis a member__Selected from the grdups consisting of :
(a) phenyl, naphthyl, heteroaryl and (Cs-Cg)cycloalkyl, each optionally -
| 25 .substi_tuted with 1 to 3 substituents each independently selected from the group -




Al so, the nicotinam de derivatives of fornula (1) as well as internediate
for the preparation thereof can be purified according to Yanigost00@] | - known
met hods, WO Y8M68335 f or exanpl e crystallization or chronat oBEBPNP00439
Particularly preferred are nicotinafde derivatives of the formula (1) in

5 which: R and R2 are each a nenber independently selected fromthe group
consi sting of hydrogen atom halo, cyano, (O -C4)alkyl and (d-&)al koxy, X

opltl-g;laljlcip@l%@gl Bh ARV’ ity COBRDE %{eﬁﬁiz§¢#4§qi@zpéﬁ@r§§ngﬁ> pheny|
Crif L uor ﬁ“@?ﬁotﬂ@ﬁ) CHRYEQOROL sk Ol alkgl ek ansyanb | EEROMEL (G-

- (=0 NH2¢4)3"<!Z1H©) 3("6@% @)-@R‘ﬂlqa'kﬂyhudmw ang-hgdray(Cj-Capali, qul
-C(=0-0(d-A)al kyl, hydroxy (Cl-C4)al kyL (C3-CB)cycl oal kyl and

(2 O o) 92 b, oo, BLpAEydd Y°4' 6 % SUBEGRHE" Wpeprbinty® o'
(1.4) 5 V\/rwla:tedilércﬂurthelgrouﬂlmtsm:ngmf hydroky, Oéargﬂcwwﬁnagg; Fo;{-mr( Cpart 58' .

:(O.rgu ganﬁ@#g’%gﬂ%&gdné ﬁ%h&%&%ﬁﬁeggk&-gﬁ)qygoaikybgww wgmﬂ(a '(1.5)

h h I 439 21
“wher o hhekl (AR, hatetbafl dhRC,ColtSolodfiyP grdthit dre Bidn dtdhdfl? 1
formul a: s@Jbsﬁmtemmughtqasﬂbstltnentseeacénmdapegdmﬂy selestedNdm dhe Hooupul a (1)
A sn O icBRs g 37 BByS hofd, REBTBRE -Elyaid ! e, B, 1)

10 Cyalkyl or (C4-Cs)alkoxy, (C4-Ca)haloalkyl, hydroxy and hydroxy(C4-Cy)alkyl,

- or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1) when :
- 16+ R, is selected from the group consisting of hydrogen atom, halo and methyl,
% Rz is a hydrogen atom,
% Xis -O-,
- % Rj3is a phenyl substituted by a (C4-C)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
20 group consisting of halo, (C+-Cs)alkyl and (C4-Cs)alkoxy,
%Y Is a partial formuia (1.5) or (1.8) :
R5

i
JOOH
o ok

* *

(1.5) (1.8)
 where the symbol “+" indicates the point of aftachment of each partial formula to
- the remaining portions —NH- of formula (1) and “«+" indicates the point of
25 attachment of each partial formula to the remaining portions Z of formula (1),




the remaining portions Z of fornula (1), 5 and wherein R5 is a nenber

sel ected fromthe groups consisting OF (O -C4)alkyl and 8August2006

phenyl ( OVOB308828%| | where said phenyl group is optional | PCE@BEHG0439t ed with
to 3 substituents each i ndependen®l y sel ected fromthe group consisting

of hal o, cyano, (d -C4)alkyl, (C -C4)al koxy, hydroxy, hydroxy(d -C4)al kyl,

carboxylic acid, -C(=0-0(d-4)al kyl, (CI-C4) hal oal kyl and C( O)NH2 10

o AR 4 ERS R ANR SR b RnRE B T (1 7))
(1.15) whene ﬁHeayﬁ@Mbalkw wn&e%@%ﬁéﬁw ?%Jﬁss@fpttahéwgﬂsﬁtu@d gach

partial formul a } rougI (1.11) and (1.15) to the ‘remaining portions
Y of forr‘r'i!ﬁ'& (%)'CQRH(V 161G3) kW@hh%‘OK%@mbl nt of attachment of each

parti al _ ugh (1.11) and (1. 15) to the renmining portions
R4 of for m?i§&°3%1 0’al ternatively Y-Z together represents a group of

formula (1.16): O NH (1.16) where the synbol 'Y' indicates the point of
at t achbentheofR4 ¢annudbei :al formula 20 (1. 16) to the remaining portions -NH

| ?LrLL’{S“'(a 4 & Bocvrioallaplioaysubeibed PraCecsiabin a (1), - o and Ra
et or oar v Snb COh: Ol P ool Ga i eeted MRl RioyB, timd) oot LW 1 10
3 subst i thefatoaterais) lndﬁppedaeﬂa |selacted frand Nrc@nar’lﬂa Syr which phenyl and

heterocyclic ring are each optionally substituted by hydroxy, halo, (C4-Ca)alky!
10 or(C4-Cz)alkoxy, or

c) a (C+-Ce)alkyl optionally substituted with a hydroxy, or with a phenyl or a 5- or

. -6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s) independentiy
selected from N, O and S, which phenyl and heterocyclic ring are each

optionally substituted by hydroxy, halo, (C4-Ca)alkyl or (C4-Cs)alkoxy,

15 2)and when :
* R4 is selected from the group consisting of hydrogen atom, halo and methyi,
“ Rpis a hydrogen atom,
% Xis -0O-,
*» Rs is a phenyl substituted by a (C4-C,)thioalkyl in tﬁe -3 or —4 position of said
20 -phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, {C+-Cs)alkyl and (C1-Ca)alkoxy. and
% Y-Z represents a partial formula (1.16) :

(1.16)
~where the symbol “+" indicates the: point of attachment of the partial formula-
-.'25  (1.16) to the remaining portions —NH- of formula (1) and “»" indicates the: point-
- of attachment of the partial formula (1.16) to the remaining portions —-R, of
formula (1), ' |




--------- 8 August 2006 WD 03/068235 PCT/ | BO3/ 00439§ 22 consisting of
carboxyl -COOH), -C(=0-0(d - C4)a| kyl, (d-C4)al
(d-c4)a ‘1"@ ?’8 )-O (O -c4)al kyl, ?ﬁ% cyano, -C(= O)NI—EC'ﬁPﬂ-"ﬁ““@ﬁ)al kyl ,
(d-&4)al koxy, (CI - C4) hal oal kyl , oxy and hydroxy(d -C4)al kyl, or (b)
(d-Co)al kyl optionally substitut ed by 1 or 2 substituents i ndependently 5
sel ected fromthe group consisting of hydroxy, carboxylic acid,
- &(=0)~ O ffadn RS %ﬁ&é’t @ phenyl, naphthyl, heteroaryl or (C3-C8)cycl oal kyl
group, where sal phenyl , napht hyl, heteroaryl and (C3-C8)cycl oal kyl
groups ara) az(a@ergMclmdkylw substltut ed with | to 3 substituents each

bttty SRR LAl LS MBS B i
(C - C4) al Keevacycfit - rﬁ@ hséatpbidting H'YHJF Wheﬁ?@at’&)ﬁ%?&ﬁd eriabhfiy kadlectes, | f

appropriate, their phar rraceutlcal y acceptable salts and/or 1soners,
t aut onBr s fOEbINlaOegndpSL ymlmelp@en}éoamblhetemcvdtq 6ing ared eashapptionally

consi st | ral bR BYRGEE Hetf s Lol G BoeBoRE' 2°0Gr ogen atom X |
-0-, R3 is a phenyl substituted by a (CI-C4)th| oalkyl in the -3 or -4

posi ti on Bfamsdhivtienphenyl and is also optionally substituted by 1
substltuent sletedfromthe 20 gro sisting of halo, (C- aIkI
e g ustﬁgrq,{}p g ( y

and (O - eclgd fropnithe grqup ¢9ng yglrogers atasp, hialo and methy N
wher e the,o.s E‘r‘%oé t he point of attachnment of each parti al forrrul a
to the ren’§| ni ngyglgjlg%?‘oéﬁgn{ NH of formula (1) and "--" indicates the point

of 2%0at #aXlised, of each partial fornula to the remining portions Z of

Formila (1)r, is a phenyl substituted by a (Cs-Ca)thioalkyl in the ~3 or —4 position of said
phenyl and is also optionally substituted by 1 or 2 substituent(s) each
independently selected from the group consisting of halo, (C4-Cj3)alkyl and (C4-

Ly

(1.6)
where the symbol “+" indicates the point of attachment of each partial formula to

C3)alkoxy, and
15 < Y is a partial formula (1.6) :

the remaining portions —NH- of formula (1) and “«~" indicates the point of

attachment of each partial formula to the remaining portions Z of formula (1),
20 and

< Zis a radical -C(=0)-,

. then R4 cannot be a (C4-Cg)alky! optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocyclic - ring incorporating 1 .to 3 heteroatom(s)
‘independently selected from N, O and S.

25 More particularly preferred are the nicotinam_ide derivatives of. the
formula (1) in which : |




8 August 2006 WD 03/068235 PCT/1B03/00439 23 and wherein R j is a nmenber
sel ect ed fromthe groups consisting of (Cl-C4)alkyl and SAUgUStZO%

phenyl (YOGS | where said phenyl group is optional | JCXEBB43t ed by
hal o, (d -C3)al kyI (d -C3) al koxy or2> hydroxy, and Z is a radical -C(=0O)- 5
then R4 cannot be a) a (CrC8)cycl oal kyl optionally substituted by
(d-C3)al kyl, b) a phenyl or a 5- or 6-nenbered heterocyclic ring

oL POnan IR ntioR3 arbesatipd aibmbel NASBSANRAHYYSIBLRE' fdnl 168 ghou and S

whi ch phenyl_and het erocyclic ring are each optiona

hydr oxy, emsstingef nsiregety atom@ndrhala) - C3) al koxy, or c) a (d-cs)al kyI
optional | y, %qgs(t)l tuted with a hydroxy, or wwth a phenyl or a 5- or

6- menmber ed erdcyclic ring incorporating 1 to 3 heteroaton(s)

|ndependeﬂ-tRylsSﬁh@ﬂbaﬂbé!éaédNrorﬁ tn@@re‘“u poborfdistingesty!  and heterocyclic ring
are ea (3pt| substi tut ed drox hal 0, (d -C3)al kyl or

P- CQal goxgﬂ ﬁ%ﬁenaukﬁubﬁtftuwd M&thsé|®c¥e&ulbshtuentsqeagh dogepsndsndlyi ng of
hydrogen |, h t -0-,
R o e pheiaea o B Bl corigeifig At Bafhe, 1T RN 38Chakant ; on
~of said mupmmyhnmﬂiusr{ahemm; | mmg);g?;auamyu t (@£0s)eycibalkyloxyi bHaNt

sel ected @ g\ﬁ ?lroup consi sting of (C-C3)al kyl and P-Wal koxy,

and ev Y- ‘H Qalkylsor, partlal formula (1. 16) : 0 NH where the synbol

111 ot oo Bt gl BB, 0 o 44 Idondfl BlBuraR 100 1

-attach@mn@rﬁf‘l)the partlal formula (1.16) to the remal ni ng portions -R4 of

formula (1), .
i}o ﬁ%

(1.1) (1.3) (1.4) _
where the symbol “+” indicates the point of attachment of each partial formula
(1.1), (1.3) or (1.4) to the remaining portion of formula (1),

% Y is a member selected from the group consisting of partial formulas (1.5)
15 through (1.8) :

H R
(1.5) (1.6) (.7 (1.8)

. where the symbol “+" :ndicate_s the point of attachment of each partial-formula- -
(1.5) through (1.8) to the remaining portions —NH- of formula (1) and “«"
20 indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1), _
--and wherein Rs is a phenyl(Cs-C,lalkyl where said. phenyl is =.optionally‘--_
- substituted with 1 to 3 substituents each independently selected from the group -
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(C3-CB)cycl oalkyl or b) a (Cl-Cr,)alkyl optionally substi edt8H¥tAP8 pheny!
or a 5- %’Poé’:opﬁ,; ered heterocyclic ring incorporating 1PEEBI8438 0at on s)
i ndependently selected 5 fromN, O ¥nd™ S, which phenyl and heterocyclic
ring are each optionally substituted by hydroxy, halo, (d-C 3)al kyl or
(A -C3)al koxy, 3) and when 44*~ R, is selected fromthe group consisting of

hydr ogen hal t 3 h S I t s -0-, R3
is a pheny ﬁgﬁ%@io?ulﬂebgc’% ?‘%’8“"@4%@?%‘?@@?3 @@gﬂ(@ ég{ra h i&ﬁ’g!@ on of
said phefdalayid i s al so optionally substituted by 1 or 2 substituent(s)
each i ndependent]| el ecte romthe group caqnsisting of hal o,

(O ca) o By e, oot Splactes rom, e gebp PorsiSig of eria) Rindas116): (1. 6)
wher e t hetpgRy1.11ybRG(EI5H he point of attachment of each partial formula
to the remaining portions -NH of formula (1) and "**" indicates the point

of attachnment ©f each part@al fornula.to the remaini@g portions Z of
~formula (1), 20 and -*.- Z]is a;,,adii%k #C(=0 -, thef R4 Hannot* be a

(A -08)al kyl epthonal |y substiplted by ehydroxy, or y 6- menber ed
heterocyclic*ring fhcorporatihig 1 . t*o 3 het®roatof(s) independently
selected fromN, 0 and S. 25 More particularly preferred areQ he

ni coti banmi de dé@vatives of(1tH formul@-1M) in whi ch(181Bugust 2006 WO

03/ 068235, R&Hd {r%oéérﬂ%‘?‘@" indicates the points of attachment of each partial formula
~ (1.9) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
- “="indicates the point of attachment of each partial formula (1.9) through (1.11)
and (1.15) to the remaining portions R4 of formula (1),
- 10 < oralternatively Y-Z together represents a group of formula (1.16):

(1.16)

where the symbol “” indicates the point of attachment of the partial formula

(1.16) to the remaining portions —~NH- of formula (1) and “" indicates the point

of attachment of the partial formula (1.16) to the remaining portions ~R, of

- 15 formula (1),
< and R4 is a member selected from the groups consisting of :

(a) phenyl, naphthyl, heteroaryl - ‘and (Cs-Cs)cycloalkyl, each - optionally

- substituted with 1 to 3 substituents each independently selected from the group

.+ - consisting of carboxylic acid (-COOH), -C(=0)-0-(C;-Cy)alkyl, (C-Cs)alkyl-
.- 20  COOH, (C1-Cg)aIkyI-C(=0)-0-(C1-C4)a!kyl, halo, (C4-Caalkyl, (C4-Cs)alkoxy,.

hydroxy(C1-Cs)alkyl and hydroxy, or |

(b) (Cy-Ce)alkyl optionally substituted by 1 or 2 substituents independently-
selected from the group consisting of hydroxy, carboxylic acid, -C(=0})-0-(C;-

. Cy)alkyl, phenyl, naphthyl, hetéroaryl' or {C3-Cs)cycloalkyl group, where said
.25 phenyl, naphthyl, heteroaryl and (C;-Cg)cycloalkyl groups are each optionally |




25 R and R2 are each a nenber independently selected fromthe group

consi sting of hydrogen atomand halo, Xis -0-, R3is a mBrfBigusisd)08ct ed
fromthe¥ éroéfﬂfﬁé %onsisting of 5 (a) Sﬁhenyl optional |y suBETABAH049mith | or
2 substituents each independently | ected fromthe group consisting of
hal o, (G -C4)alkyl, (d-C4)al koxy, trifluoronethyl, t(ifluoronethoxy,
(C3-C8) cycl oal kyl, (CrCB)cycl oal kyl oxy and (d-C4)thioal kyl, or (b) the

20 e (5. oG Ror sl SoiyS bl g dheriind) gt b e oblip o o
of attac hmmtlsttﬁg efichrhxylic alcid (NGmO&I) C(iO)(D(C{ Qﬁlkwrheﬂd ©1-Calkyr

remai ni nggE)O{: of fornu d é‘r IS a menber selected fromthe
group coneY®s E‘QW Bydroxy(Cr )ﬁ'ﬁy'a%"q Irl‘y‘f:*y')c’XYiS through (1.8): HR5 N -~
(1.6) (1.7) where t he synbol "*" indicates the point of attachment of each

partial fgfmy %.bbré}e,t tHé?P%?ﬁ(‘rﬁaééuﬁééllyh%cﬁzgﬁgﬁ%ﬁ[éﬁggo ﬁd/ﬂlnsisorNH?ﬁ of

formula (1) and O'1ndicates e pol nt each part
fornmul & (tautgmets, solpatés, pabymomhs; isetopicvariationsoand metabdlitesf thieoeofyl a (1),
and wherein R5 is a phenYI (Cl-C4)al kyl where said phenyl is optionally

substi t ut ' .10 substituents each independently selected fromthe
group 8 A Bﬁi‘eé BB Ut 5 o68255 PCT! | 803! 00450 26

1) when :

% R4 is selected from the group consisting of hydrogen atom and halo,

< R2 is a hydrogen atom,

10 % Xis-O-,

-+ R3 is a phenyl substituted by a (C4-C4)thioalkyl in the =3 or —4 position of said
~phenyl and is also optionally substituted by 1 substituent selected from the

group consisting of halo and (C+-Cs)alkyl,

% Y is a partial formula (1.5) or (1.8) :

R

/()/N\ /O/N\

18 (1.5) (1.8)
- where the symbol “+” indicates the point of attachment of each partial formuia to

the remaining portions —NH- of formula (1) and “«+" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
| and wherein Rs is a phenyl{C4-C4)alkyl, where said phenyl group is optionaliy
20 substituted by hydroxy, and
% Z is a radical -C(=0)-

.then R4 cannot be : ,
. a)a (Cs-Cg)eycloalkyl optionally substituted by {(C4-Cs)alkyl,
b) a phenyl br a 5- or 6-membered- heterocyclic ring incorporating 1 to 3
25 heteroatom(s) -independently ‘selected. from N, O and S, which phenyl-and
heterocyclic ring are each optionally substituted by hydroxy, halo, (Cs-Cs)alkyl
or (C+-Ca)alkoxy, or |




consi sting of hydroxy, carboxylic acid, C(=0 Q d-C4)al kyl and hydroxy(d -
CA)alkyl, Zi s a nmenber selected fromthe group consi sti ﬁg\ltﬁJStp'é)pﬁl al

f or nul asW@i’f"@ﬁmi hrough (1.11) and (1 15) 0 0 0 0 O INPCT/IB3/0048 S HO 5
(1.9) (1.10) (1.11) where the synbol?8i ndi cates the points of attachment of
each partial formula (1.9) through (1.11) and (1.15) to the remaining
portions Y of forrmula (1) and indicates the point of attachment of each

| h 1 15 h
)8 it ) BGRU s e  OE SELBLA R
of fornulgnfdmbeied h@terd\'&s&cﬁdrlﬂié)mcdrb@faiinbhﬁws%roafém(d)%dé}iéﬁehh? poi nt

of attachnment of the partlal f or mul to the remaining portions -NH
of for nul $eleatedafrem N, Q and &, ewh!‘-ﬂ’e P&'@i"tﬁl angf hetereeyelientingfareheaghrt i al

forrrula( 0 o] (1), and R4 is
a menber Sk tﬁ%"&%”?’g@%{% H&%’%’ﬁ)‘g @%’he@r CFPPék& Oféjs'%ﬁg%@ napht hyl ,

het eroaryl and (C3-C8)Cyd Cal kyl, each optionally substituted with 1 to 3
substi 5ue2|lancéa¢llen| ndependent |y sel ected fromthe group consisting of

carboxyllg -0 (d-CAalkyl, (C-C4)alkyl 20 COCH,
(Cl-c4)al ‘k s%;%m@ggr Gowfﬁ‘sf %d%)ﬁ@q% Ripm apeihalsy) al koxy,
hydr oxy ( Ge- ﬁ%}@éh dr Be iy oxy, or (b) (A -C6)alkyl optionally substituted
by | or 2 substituenfts independently selected fromthe group consisting of

hydr oxy, ®aXi®xG.ic acid, -C(=0-0(d -
< Rj3 is a phenyl substituted: by a (C4-C4)thioalkyl in the =3 or —4 position of said
10 - pheny! and is also optionally substituted by 1 substituent selected from the
group consisting of halo and (C+-Cg)alkyl, and
< Y-Z represents a partial formula (1.16) :

(1.16)
where the symbol “+" indicates the point of attachment of the partial formula
15 (1.16) to the remaining portions —NH- of formula (1) and “«+" indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R, of
formuta (1),

then R4 cannot be :
a) a (C3-Cs)cycloalkyl or
-20 - b) a (C4-Ce)alkyi optionally substituted by a phenyl or a 5- or 6-membered
-~ heterocyclic ring incorporating 1 to 3 heteroatom{s) independently selected
from N, O and S, which phenyl .and heterocyclic ring are each optionally
substituted by hydroxy, halo, (C1-Cs)alkyl or (C4-Cs)alkoxy,

3) and when :
25  Ryis selected from the group con3|st|ng of hydrogen atom and halo,
% Rz isa hydrogen atom,




- C4)al kyl, phenyl, naphthyl, heteroaryl or (C3-C8)cycloal kyl group, where
said 25 ‘Bhen}/ napht hyl, heteroaryl and (C3-C8)cycl oal ky p’@ @re each
opt i onalWQ 0386883%yust 2006 WD 03/ 068235 PCT/ | BO3/ 00439 PRGTABMBAMP Ut ed wit h
1 to 3 substituents each -independerf?ly sel ected fromthe group -

consi sting of carboxylic acid (-COOH), C(=O0 Q d -C4)al kyl, hal o,
(d-cA)alkyl, (d-C4)al koxy, hydroxy(d -C4)al kyl and hydroxy, or, if
appropri a;.ex .%_ ir pharmaceutically acceptable salts and/or isomers, 5

t aut oner s, 34 t'es, pol ynorphs, isotopic variations and netabolites
thereof, <wR§ks & bhenylcsubﬁstituté@u)y al?c1wo,9th|6hlkylsin $iee eBtord4f pamitidrnef sEidup

consi stl ng, of hydrogen atom and ha

¥dr08§n atom 10 Is -0-,
R3 is a pRbeRy andpist alpaiapiionglly substitated HY&aﬁ‘%&ﬂt' upni{fieselectad fram AR ¢ i on
of said xtb%:%y 0 substituted by I substltuent

sel ected Qro %%ng&%np%fﬂaigﬁgﬁg? r éh%"hal o and (CI-C3)alkyl, Yis a

parti ab fdfmi&ap(a]:tiﬁ)fonnulaj(mi) R~ HN 15 where the synbol indicates the
poi nt of attachnent of each partial fornula to the remaining portions -NH
of formula (1) and "**" indicates the point,pf attachnent of each parti al

formula to the remaining portions Z Nr(rrula (1), and wherein R5is a
phenyl (Cl - C4) al kyl , where said phenyl grjoup is optionally 20 substituted
by hydroxy, and ,e+- Zis a radic <0)- then R4 cannot be : a) a
(C3-C8)cycl oal kyl optionally subStituted by (Cl-C3)alkyl,

(1.6)

where the symbol “+” indicates the point of attachment of each partial formula to

the remaining pottions —NH- of formula (1) and “«»" indicates the point of

attachment of each partial formula to the remaining portions Z of formula (1),
10 and

“+ Z is a radical -C(=0)-,

then R4 cannot be a (C4-Ce)alkyl optionally substituted by a hydroxy, or by a 5-
- or 6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s)
independently selected from N, O and S.

15 Still more particularly preferred are the nicotinamide derivatives of the
formula (1) in which :
< R4 is a-hydrogen atom or fluoro and Rz is a hydrogen atom,
< Xis -O-,
“% Rj3 is a member selected from the groups consisting of :
20 - (a) phenyl optionally substituted with 1 or 2 substituents independently selected
- from the group consisting of fluoro, .chloro, bromo, methyl, ethyl, methoxy,.
trifluoromethyl, trifluoromethoxy, cyclopropyl, cyclobutyloxy, and methylthio, or
- (b) the bicyclic groups conforming to one of the following structures (1.1), (1.3)
or(1.4):




b) a phenyl or a 5- or 6-nenbered heterocyclic ring incorporatin to 3
25 heteroaton(s) independently selected fromN, 0 and S, ﬁhhwﬁﬂﬁ%@ﬁyl and
het er ocy¥Pi08/0¢%2¢4%y are each optional |y substituted by hydPGKIBO3/98d438
(a-cC3)alkyl or (C-C3)al koxy, or &%August 2006 WO 03/068235
PCT/1B03/00439 28 c) a (Cl-C6)al kyl optionally substituted wi th-a hydroxy,
or with a phenyl or a 5- or 6-nenbered heterocyclic ring incorporating 1
to 3 heteroaton(s) independently selected fromBl O and S, which phenyl
and heterocyclic ring are dach optio aIIy substit uted by hydroxy, hal o,
(G -C3)alkyl or (C-C3)alkgxy, 5 2) and when: s selected fromthe group
consi sting of hydrogen atefma ) dfogen atom ee X is -0-,
4- R3 is a phenyl substit : i
position of said 10 phe s ' 7~ S\
substituent selected fromthe @roup consi®@ti o and (C -C3)al kyl
and Y-Z represents a partiap : where the synbol
i ndi cates the point of attachnment of the partial formula 15 (1.16) to the
remai ni ng portions -NH. of Eq rmula (1) Qﬁ qu ates the point of
attachnent of the partial # Ia (1. 1 o] the renalnlng portions -R4 of

formul a (%eré e si¥hboRMYohdRated the ﬁ&iﬁt 6B nech@ehk vl e@th Partl farmula
(d-Co)al substituted by a phenyl or a 5- or 6-nenbered

|
het er ocycﬁ/&) r(ll‘)-%@%?z& %&iﬂéﬂ reﬂgamsngopcsﬂﬂemf%mtdm(%) i ndependent |y sel ect ed

om0 8 Yot il AR A AP LRAGE UBhERGE N (Bl f BAALAR 1OBR! |V

5 through (1.8):

H
N * & * % N

(1.5) (1.6) (1.7) (1.8)

- where the symbol “” indicates the point of attachment of each partial formula

(1.5) through (1.8) to the remaining portions —NH- of formula (1) and “+”
10 indicates the point of attachment of each partial formula {1.5) through (1.8) to

the remaining portions Z of formula (1),

and wherein Rs is a benzyl group substituted by a hydroxy substitutent on the

ring,

% Z is a member selected from the group consisting of partial formulas (1.9)
15 through (1.11) and (1.15) :

O
i )J\ * 0\‘ "10 i H
. N~ S N\n/
* k¥ H * ,
O

* * %k

(1.9) (1.10) (1.11) (1.15)

- where the symbol “+" indicates the ‘points of attachment of each partial formula
(1.9) through (1.11) and (1.15) to the remaining portions Y of formula-(1) and:

- “«" indicates the point of attachment of each partial formula (1.9) through(1.11)

20 and (1.15) to the remaining portions R, of formula (1),
. %or alternatively Y-Z together represents a group of formula (1.16):




3) and when: 25 4, R is selected fromthe group consisting of hydrogen
atomand halo, R2 is a hydrogen atom - -------- - - 8 Aﬁéﬂ@ﬂﬂé%ﬁé WO

03/ 06823%OPPP8EH3/ 00439 29 X is -0-, R3 is a phenyl sBEEABGPOEY] by a
(A -C4)thioalkyl in the -3 or -4 posiltion of said phenyland is also
optionally substituted by 1 substituent(s) selected fromthe group
consisting of halo and (O -C3)alkyl, 5 Yis a partial formula (1.6): (1.6)
~where the synbol indicates the point of ..tachnent of each partial formla
to the remaining portions -NH of formuljg (1) and "**" indicates the point
of attachnment of each partial for t ol he remai ning portions Z of
formula (1), 10 and Z is a radica =0) -NHt hen R4 cannot be a
(Cl-C6)al kyl optionally substitut a hy$roxy, or by a 5- or 6-nenbered
heterocyclic ring incorporatin 3 hetefbaton(s) independently
selected fromN, 0 and S. 15 Still nore particularly preferred are the

ni coti nam de derivatives of the fornal (1) in which: R is a hydrogen
atomor fluoro and R2 is a hydrogen a dﬁp Xis -0-, 44- R3 is a nenber

sel ect ed Whene theesgnbopS” dadisatesi the pdinkOf (atachhriNY lof ARk RAHBhI Jorfidpst i tut ed
with 1 or 2 substituents independently selected fromthe group consisting
of fluor dﬁ-@ﬁertb? remaiting pettips —Nidh of forrdan kyand tx qudma%mehpomt

trifl : hyl 1 s th
b1 cycl | S aadimefiet B 8Bftal OHALRPI] Y67 B @ oo BhiR bdtius (Ra PP (175
or (1.8) :formula (1),

< and R, is a member selected from the groups consisting of :

(a) phenyl optionally substituted with 1 to 3 substituents each independently
selected from the group consisting of carboxylic acid, -C{(=0)-O-methyl, fluoro,
chloro, methyl, iso-propyl, methoxy and hydroxy, or

10  (b) naphthyl optionally substituted by a hydroxy,

(c) pyridyl optionally substituted by a hydroxy or a —C(=0)Omethyl group,

(d) a {Cs-Cs)cycloalkyl optionally substituted with a substituent selected from
the group consisting of hydroxy, -C(=0)-0-(C4-C,)alkyl and (C+-C;)atkyl-C(=0)-
O-(C+-Cy)alkyl,

15 (e) (Cs-Ce)alkyl optionally substituted by 1 or 2 substituents independently
selected from the group consisting of hydroxy, carboxylic acid, —-C(=0)Omethyl,
—C(=0)0ethyl, (Cs-Cg)cycloalkyl and phenyl, where said phenyl is optionally
substituted with 1 or 2 substituents each independently selected from the group
consisting of fluoro, chioro, methyl, methoxy and hydroxy,

20 - or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1} when :

% R4 is selected from the group consisting of hydrogen atom and fluoro,
25 < Ry is a hydrogen atom, . .

o Xis -O-,




8 August 2006 WD 03/068235 PCT/1B03/00439 30 OO Oj (1.1) (1.3% (1.4)
where the. synbol "*" indicates the point of attachnent o tial

f or nul awPl"?X'f‘?”f 1.3) or (1.4) to the remaining portion SBETABIMNR (1), : Y
is a menber selected fromthe group onsisting of partial fornulas (1.5) 5
through (1.8) : HRS (1.5) (1.6) (1.7) (1.8) where the synbol "*"

I ndi cates the point of attachnment of each partial formula (1.5) through

boi i of 3 acRL el BsED, oud rSmeil i the 1pidtous Poskies) 6658, | o°
remai ni ngphenyli amd is” atdo optiohhlly Ubstitatst byet substfueing seldwted ftorgr thiep

substituted by a hydroxy substitutent on the ring, 0 Z is a nenber
sel ect ed SFBIR sansisting ol Tuerai chiprey mathyand ethyk or nul as (1.9) 15 through

(1.11) ang, {is} adial@of}rﬁﬁlg@’l@S&JO(?.BJ(J' 9) (1.10) (1.11) (1.15) where the

synmbol "*"™ indicates t t'tachment of each partial fornula
(1.9) through (1.11) and (1.15),,to the remaining rtions Y of fornmula (1)

and "**" indicates the poirt gN_attachnment of .eacN_partial fornmula (1.9)
through (1.11) 20 and (1 to the remaini ¥rtiome R4 of formula (1),
: or alternatively Y-Z together represents alig p of formula (1.16): 8
AugLi st 2006 WD 03/068235 PCT/| BO3100439
5 : (1.5) (1.8)
where the symbol *+” indicates the point of attachment of each partial formula to
. the remaining portions —NH- of formula (1) and “»" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),

and wherein Rs is a benzyl optionally substituted by hydroxy, and
10 <« Zis a radical -C(=0)-

then R4 cannot be :
a) an unsubstituted {(C3-Cg)cycloalkyl,
b) a phenyl optionally substituted by hydroxy, fluoro, chloro, methyl, iso-propyi
or methoxy or (C4-C3)alkoxy,
15 . c) a pyridyl optionally substituted by a hydroxy, or
' d) a (Cq-Cslalkyl optionally substituted with a hydroxy, or with a phenyl
- optionally substituted by hydroxy, fluoro, chioro, methyl or methoxy,

2) and when :
*» R, is selected from the group consisting of hydrogen atom and fluoro,
20 < Rzis a hydrogen atom,

% Xis -O-,
% Rg3 is a phenyl substituted by —S-methyl in the —3 or —4 position of said-
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of fluoro, chloro, methyl and ethyl, and | |

25 % Y-Zrepresents a partial formula (1.16) :




31 0 \H V\/nere t he synbol indicates the point of attachrrent of th partlal
formul a 8 to the remaining portions -NH of formul a8

i ndi cat S¥00p/s 3)5?)? nt of attachnent of the partial fornulBC 01’@94390 t he
remaining portions -R4 of 5 fornul@3(1), 4.* and R4 is a menber sel ected
fromthe groups consisting of (a) phenyl optionally substituted with 1 to 3
substituents each i ndependently selected fromthe group consisting of

car boxylic acid, -C(=O-0Onethyl, fl uor o, chloro, nethyl, iso-propyl,
met hoxy and hydroxy, or 10 (b) napht hyI ofpti onal |y substltut ed by a

hydr oxy, (c) pyridyl optionally sub tuted by a hydroxy or a -C(=0) Oret hyl
group, (d) a (C3-Cs)cycloal kyl opt y sﬂ&‘itltut ed with a substituent
selected from the group consi sting C(=0-0(d-4)al kyl and
(G-C)alkyl-C(=0 - 0-(Cl-C4)al ky (a) (O -cCe)al kyl optionally
substituted by 1 or 2 substituents independently selected fromthe group
consi sting of hydroxy, carboxylic amgl ﬁ =0 Onet hyl, -C(~O) Cet hyl,
(C3-Ca)cycl oal kyl and phenyl, where s henyl is optionally substituted

with 1 orwhereuthet symbot §*"aadhatewmpdmtdeatt‘£&ilm¢érﬂdoff thenpafiel Grelila
oro, chloro, neth met hoxy and hydroxy, 20 or, if

1
o tor | ) hahS rimaiing GOriahs 1\Ha ok Bany &1 band feess @ﬁtefﬁi!aﬁr@ﬂmt
o |
by S"fwﬁ‘?é‘“?ﬁ?‘p?g?':‘%’?yrﬁﬂ%r'ﬁ?"%Xp"%’?iar"“@t teEi R pPRIRRCHRE B .,

consi s5| fgrotilahlidir ogen atom and fluoro, 25 v* R2 is a hydrogen atom -*e X
is -0-, 8 August 2006 WO 03/068235 PCT/|B03/00439 32

then R4 cannot be :

a) a (C3-Cg)cycloalkyl or
b) a (C+-Ce)alkyl optionally substituted by a phenyl optionally substituted by
hydroxy, fluoro, chioro, methyl and methoxy,

10 3)and when :
- % Ry is selected from the group consisting of hydrogen atom and fiuoro,
+ Rz is a hydrogen atom, |
< Xis -0O-,
< Ra is a phenyl substituted by —S-methyt in the —3 or -4 position of said
15 phenyl and is also optionally substituted by 1 substituent(s) selected from the
group consisting of fluoro, chloro, methyl and ethyl,

% Y is a partial formula (1.6) :
Ly

(1.6)
where the symbol “+” indicates the point of attachment of each partial formula to
20 the remaining portions —~NH- of formula (1) and “++" indicates the point of
attachment of gach partial formula to the remaining portions Z of formula (1),.
and - o
% Zis a radical —-C(=0)-,




R3 is a phenyl substituted by a -S-nethyl in the -3 or -4 position of said
phenyl and is also optionally substituted by 1 substit uen® from
the gro¥P882PSting of fluoro, chloro, methyl and et hyPCTABG3®0%parti al
formula (1.5) or (1.8) HR~ N N ¥ where the synbol indicates the point
of attachnent of each partial formula to the remaining portions -NH of
formula (1) and "**" indicates the poi nt of attachnent of each partial

benzyl - opfioBnat Ponaoniel (Bl apiPhaly shabdby aReRITCE " & -

then R4 cannot be a) an unsubstituted (C3-C8)cycloal kyl, b) a phenyl
optional l'y SubPhrtiduﬂamly bpréfmé@xyexafnhpleso ofchiher onicomtdride | deriaitihesl  or
met hoxy or (C -C3) altk 15 ¢) optionally substituted by a
hydr oxy, gqmgpugd§(§p @@afpﬂwﬂaoﬂ)i éﬁ%lq%/ dﬁ§§§?ﬁ9@ uhe QMEt’Qﬁ‘"H”P@oﬁQS&‘?" or
with a ph%%] pptlonally substituted by hydroxy, fluoro, chloro, methyl or
met hoxy, ang when: R, is selected fromthe group consisting of hydr ogen
atomand fluoro, 20 44*~ R2 is a hydrogen atom 04. Xis -0-, 4- R3is a
phenyl Ssubst i t'dihednlagotin@nitm ldgrivativashef - forowla 41p)oniayi alaoobe sa[i)tcibnablyenyl
~and is alé C*Btlo al.ly substitute byls t|t el ec from t he
group con$ARYIPHYSEs 1P| lFﬁPt‘)' ACRYHRYY RAESHPIRRRd S ﬁyl n '23 al. ZNeSBr esent s
a parti al pigriadeuticalyl Biceptatieists R0 MR A5 B3P RET RGO 33

(1) include the acid addition and the base salts thereof.

Suitable acid addition salts are formed from mineral or organic non-toxic
.10  acids which form non-toxic salts. Suitable examples of these acid addition salts
are the hydrochloride, hydrobromide, hydroiodide, sulphate, bisulphate, nitrate,
- phosphate, hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate,
citrate, gluconate, succinate, saccharate, benzoate, methanesulphonate,
ethanesulphonate, benzenesulphonate, p-toluenesulphonate and pamoate

15 salts.

Suitable base salts are formed from bases, which form non-toxic salts,
such as alkali metal salts, earth metal salts or addition salts with ammonia and
physiclogically tolerable organic amines. Suitable examples of these base salts
are the sodium, potassium, aluminium, calcium, magnesium, zinc or ammonium

20 salts as well as addition salts with tristhylamine, ethanolamine, diethanolamine,
trimethylamine, = methylamine,  propylamine,  diisopropylamine, 'N,N-

- dimethylethanolamine, benzylamine, dicylohexylamine, N-benzyi-p-
phenethylamine, N,N'-dibenzylethylenediamine, diphénylénediamine, quinine,
.choline, arginine, lysine, leucine, dibenzylamine, tris(2-hydroxyethyl)amine, or

25 a,a,o-tris(hydroxymethyl)methylamine.

Compounds, which contain both acidic groups and basic groups can also
- be present in the form of internal saits or betaines, which are also included by
-the present invention. For a review on suntable salts see Berge et al, J. Pharm.
Sci., 66 1- 19 1977.




O NH (1.16) where the synbol indicates the point of attachment of the
partial( formula (1.16) to the remaining portions -NH of S_fAdJrﬁﬁlﬁﬂ?é’O@l) and
"-*" jndicates the point of attachmgnt of the partial fornmula (1.16) to
the remaining portions -R4 of 5 formula (1), then R4 cannot be a) a
(C3-C8)cycloal kyl or b) a (C-Cr,)alkyl optionally substituted by a phenyl
optionally substituted by hydroxy, fluoro, chloro, nethyl and nethoxy, 10
3) and when: RSalts caslganesallyf bembtainegrfoom themicatinamidef dénjpditivgsof dhem and

fl : ' hyd tom, A X is -0- i S henyl substituted by
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formul a t Q20 Ml par.t, -~ formula_(1),.and, "**"
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the Exampitgrectisthef® forms. If the nicotinamide derivatives of the formula (1) contain

one or more centers of asymmetry, these can independently of one another

10 have the (S) configuration or the (R) configuration. The invention includes all

‘possible stereoisomers of the nicotinamide derivatives of the formula (1), for

example enantiomers and diastereomers, and mixtures of two or more stereo-

isomeric forms, for example mixtures of enantiomers and/or diastereomers, in

all ratios. The invention thus relates to enantiomers in enantiomerically pure

15 form, both as levorotatory and dextrorotatory antipodes,:-in “the form of

~ racemates and in the form of mixtures of the two enantiomers:in‘all ratios. The

invention likewise relates to diastereomers in diastereomerieally*pure form and

in the form of mixtures in all ratios. In the presence of cisftrans‘iSomerism, the

invention relates to both the cis form and the trans form and-mixtures of these

20 forms in all ratios. Individual stereoisomers can be prepared, if Hesired, by use

of stereochemically homogeneous starting substances in the synthesis, by

stereoselective synthesis or by separation of a mixture according to customary

methods, for example 'by chromatography, crystallization or by chromatography

on chiral phases. If appropriate, derivatization can be carried out before

25 - separation of stereoisomers. A stereoisomer mixture can be separated at the

~ stage of the nicotinamide derivatives of the formula (1) or at the stage of a
starting substance or of an intermediate in the course of the synthesis.

“The compbunds of the formula (1) can moreover contain mobile hydrogen
atoms, i.e. be present in various tautomeric forms. All the tautomers of the

30 compounds of the formula (1) are disclosed herein.




hereafter. 5 The nicotinam de derivatives of fornula (1) may al so be
optionally transforned in pharnaceutically acceptable saIStA%U.guIStr?OO6
particul ar, these pharmaceutically smcceptable salts of the nicotinam de
derivatives of the formula (1) include the acid addition and the base
salts thereof. Suitable acid addition salts are formed from m neral or
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benzenesul phonat e, E t ol uenesul phonate and panpate 15 salts. Suitable base

salts ar e""fi@tl'midﬁ vBH¥eS, which formnon-toxic salts, such as al kal i

nmetal salts, earth netal salts or addition salts w th_ammoni.a
physi okogi cal Therel éf%b@'éooWpﬁeémmplCSNﬁf'QBPBSeQQn‘[ﬂE‘e@'6@“"[‘%‘@%‘3—? base

salts ar I h sodi ot assi al e or
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et hanol a tWog-Fb Ebﬂﬁéﬂﬂi’dé‘@i\eﬁ@ iV | tAB1 RPmus qRY lband ne,
dii soprogsly gsn(%tﬁ%@ | | me 3 '?alt hanol am ne, génzy | am ne, di cyso exyl am ne,
N-benzy| pharplaceetityilyaatceptalyjdNsalti theneofl eadnydeedeﬂnamasapne in which at

di phenyl enedi-am ne, quinine, choline, arginine, |ysine, |euci

di benzyl gasiong atogq is replaesd By N ?K&W ,angvurtgthez@me atomic number but an

o ounlb L aroptié ?@%‘%{%ﬁéﬁrﬁﬁ&ﬂﬂgé%ﬁr@%&%&%ﬂ%ﬂv SN By R, Bodiled L S
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review on suitable salts see Bergie et al arm Sci., 66, 1-19,1977. 8

August 2006MuBE(Baand phamgeautics Iyya@%epi@blal m@ thesaet include: inatapes b

the por sqfbrictarbpt fifidtern ofGeR. St SHHREUIRS Enifibieas PED 1O,
i nor gani S, o¥cha8n, 70, 0, *s, F and %°Cl, respectively. Certain isotopic
15 variations of the nicotinamide derivatives of the formula (1) and
pharmaceutically acceptable salts thereof, for example, those in which a
radioactive isotope such as ®H or "C is incorporated, can be useful in drug and/or

~ substrate tissue distribution studies. Tritiated, i.e., *H and carbon-14, i.e., **C,
isotopes are particularly preferred for their ease of preparation and detectability.

20 Further, substitution with isofopes such as deuterium, i.e., ’H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage requirements and hence
may be preferred in some circumstances. Isotopic variations of the
nicotinamide denvatlves of the formula (1) and pharmaceutlcally acceptable i

25 salts thereof ! can generally be prepared by conventional |
-procedures such as by the illustrative methods or by the preparations described'
in the Examples and Preparations sections hereafter using appropriate isotopic
variations of suitable reagents. | |

Active metabolites of the nicotinamide derivatives of the formula (1),
30 i.e. the derivatives which are formed during the cellular metabolism and that

are active on organism are also disclosed. For




sol vent or dispersant, or alternatively fromother salts by ani on exchange
or 5 cation exchange. The salt nay precipitate from sol ut feHEHEN8e
collected-by filtration or may be rgpovered by evaporation of the solvent.
The ni cotinamide derivatives of the Yornul a (1) can also be present in
stereoi soneric forns. If the nicotinam de derivatives of the formula (1)
contain one or nore centers of asymetry, these can independently of one
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enantiomers an The i nvention thus
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stereoi s p : ' t ' |y
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for exanpl e hy chronatography,, crystallization or hr omat,ogr aphy, on
chi ra‘llgpk%f%s‘.goﬁopeag%rr%%r i%lee,deﬁ@éav&?i : rFV(?ﬁi_n Jaﬂng'\é chai'?‘? éﬂc‘gtﬂﬂéjrﬁéﬁore 25
separ at'%%rﬁb“ati?é@b?fbr e(@-inﬁvrﬁt%lﬁﬁk§0”€r m xture can be separated at the

stage of the nicotinam erivatives of the formula (1) or at the stage of
a starting substance or of an internediate in the course of the synthesis.

The conpounds Uie thigotimamidea derivatives nafr dowaulac ¢h), atheimphiareaceuticalyn
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the 30 conpounds o ormu are “di osed fherern.” ugust
36 Di scl apethdieids, wititk drer sliRibI@F6r thdeherapReand®ipréphyidaiti o Aufierous

ni cotinam de derivatives of the fornula (1), "for exanple, solvates such as
15 disorders in which the PDE4 enzymes are involves, in particular the
inflammatory disorders, allergic disorders, respiratofy dise'ases and wounds.
The nicotinamide derivatives of formula (1) and their pharmaceutically
acceptable salts and derived forms as mentioned above can be administered
according to the invention to animals, preferably to mammails, and in particular
.20 to humans, as pharmaceuticals for therapy or prophylaxis. They can be
administered per se, in mixtures with one another or in the form of
pharmaceutical preparations which permit enteral (gastric) or parenteral (non-
gastric) administration and which as active constituent contain an efficacious
dose of at least one nicotinamide derivative of the formula (1), its
25 pharmaceutically acceptable salts and/or derived forms, in addition to

customary pharmaceutically innocuous excipients and/or additives.

Thus, the pharmaceutical compositions can contain an efficacious dose
of at least one nicotinamide derivative of formula (1) and/or their
pharmaceutically acceptable salts and/or derived forms, in

30 addition to customary pharmaceutically innocuous excipients and/or additives.




hydrates and pol ynorphs, i.e. the various different crystalline structures
of the nicotinanide derivatives. There are al so di scl osed AugysioffiOe
variations of the nicotinamde 5 deg vatives of the formila (1) or a
pharmaceutically acceptable salt thereof. An isotopic variation of the

ni coti nam de derivatives of the fornula (1) or a pharmaceutically
acceptabl e salt thereof can be defined as one in which at |east one atom
i s repl aSadhiopmpositiooscarabé prepaned aeumdiag tonwell-koovae methadsaenmsatiteonitit nass

different fromthe atom c nass usual | und i n natyr
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of hydrogen carbon, nitr Xygen, sul phur, uorine and chlorine such
as 2 H, quBI:ghthbxclplémtsJa?ﬂlormiﬂlt|vﬁ§$a1ﬂi8 BGCI 15N, F and respectively.

Oertal I sot QpiC varj.ations of e |na der,j vat ves of _the
For mul CHPRIGRIS PHlPFadEves e, Aaesved oyanﬁosﬁt%@#@&n oF QORI | e,
those ing 5\?5 bR dﬁu r i g{:{ﬁt fiNSI 'ﬁﬁél‘ﬁﬁ’ﬁce‘i}f Slltlénl nnggg[ at ed,

can be usefu and/ or -14 e. strat tissu
di st ri buekeipiestsidndéor atiditivieatrady mclude I-H)lﬁraﬂewrnmmeaﬂdmtﬁittca@!dlfymg

D5 Fur + nand affaBlith adeatadise nubRRlats, BRERRRA kA (REdhApphly - 2
~afford C%rabﬁérwltéﬂ-ﬁnﬁjél IghdosiRprategealr SGants), rmwtbscmnw Etﬁtfﬁarnn@?égémbl c

stability, for exanple, increased in vivo half-1ife or reduced dosage
r equitnshelptingagrniedermafologionliymstive @gents a@afsmgmrﬁsmse@pengmgopl c

variatio t 0 d
phar I’Y&CE%@I E‘iﬁ |€ﬁ8l!'§t'§§ éd.ﬁﬁmfg@g %#itg I?éf%g%{'gé gg‘lggl"sll apr(e%é pr epa’r ed by
convent i Q@Qbe@[feﬁﬁgcbyaﬁs %&%mﬁ éit‘abtlhérs | Stiefehlraf ag@tmmﬁh surfastahtye
preparations descri E mg gs and Preparatjons SeCE[:II onsfhereafter
usi ng apﬁ?‘é)slﬁ"%'@q gg@q}ﬁ, urthem'nore aid compositions can be prepared In a
: compatible for the intended route of administration, which may be used for any given
156 patient, as well as appropriate to the disease, disorder or ‘condition for which
any given patient is being treated. Suitable routes of administration that can be
envisaged are enteral and parenteral routes of adiministration, such as for
example the topical, oral, intranasal, pulmonary, rectal, “intra-veinous, intra-
arterial, intra-peritoneal, intra-thecal, intra-ventricular, intra-urethral, intra-

20 sternal, intra-cranial, intra-muscular, subcutaneous or ocular routes.

When an administration by the oral route is intended;the nicotinamide
derivatives of formula (1), their pharmaceutically acceptablessalts and/or their
derived forms, can be administered in the form of tablets;scapsules, muiti-
particulates, gels, films, ovules, elixirs, solutions or suspensions, which may

25 contain flavouring or colouring agents, for immediate-, delayed-, modified-,
sustained-, pulsed- or controlled-release applications. The nicotinamide
derivatives of formula (1), their pharmaceutically acceptable ‘salts and/or their
derived forms, may also be administered as fast-dispersing or fast-dissolving
dosage forms or in the form of a high energy dispersion or as coated particles.

30 Suitable formulations of the nicotinamide derivatives of formula (1), their
pharmaceutically acceptable salts and/or their derived forms, may be in coated

or uncoated form, as desired.
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vari ations of suitable reagents. Active netabolites of the nicotinam de
derivatives of the formula (1), 30 i.e. the derivatives ®iuHst086f or ned
during tWEO¥%3 ar netabolismand that are active on ofgHH%M4E?e al so
di scl osed. For 8 August 2006 37 exé’ﬁpl e, such netabolites can be

gl ucuroni de derivatives, N-oxide derivatives or sulfonate derivatives of
the conmpounds of the formula (1). M xtures of nicotinam de derivatives of

he formila (1 | | bbdti ' hsg'
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of - or nul fubrigatinghagents isuch iesr mageasiuonstegratec stearigaid,sglyeerybbehenste ved

forms as ' n be adm nistered according to the invention to
ani mal s, %fd;#égﬁﬁ’\?’ﬁqb@'\é | s, and in particular 20 to humans, as
phar maceuticals for therapy or prophylaxis. They can be adm nistered per

se, i1 hOm Xt ur eAs widdncralesampleca formulatioheoffthertablet cpbiy typivally icoatain
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cust omar Yoy learstamdardi peddegs; oo @xansple x dirgite pompeaestion ardd wetesr dry
granulation process. The tablet cores may be coated with appropriate

15 overcoats.

Solid compositions of a similar type may also be employed as fillers in
gelatin or HPMC capsules. Preferred excipients in this regard include factose,
starch, a cellulose, milk sugar or high molecular weight polyethylene glycols.

. For-aqueous suspensions and/or elixirs, the nicotinamide derivatives of the
20 formula (1), their pharmaceutically acceptable salts and/or their derived forms,
may be combined with various -sweetening or flavouring agents, colouring
matter or dyes, with emulsifying  and/or suspending agents and with diluents
-such as water, ethanol, propylene glycol and glycerin, and combinations
thereof.

25 The nicotinamide . derivatives: of the formula (1), their pharmaceutically
acceptable salts and/or their derived forms, can also be administered by
injection, for example, - intravenously, intra-arterially, intraperitoneally,

- - intrathecally, intraventricularly, . intraurethrally, intrasternally, intracranially,
. ‘intramuscularly or subcutaneously, or they may be administered by infusion or -
- 30 - needleless injection techniques. For such administration they are best used in




- Thus, the pharnaceutical conpositions can contain an efficacious dose of
at Ieast one nicotinanide derivative of fornmula (1) and/ of Augest2006
pharmaceutically acceptable salts and/or derived fornms, in 30 addition to
customary pharnmaceufical ly i nnocuous exci pi ents and/ or additives. 8 August
2006 38 Such conpositions can be prepared according to well-known nethods
conpatible with the standard pharnmaceutical practice. Said conposition

gener al | ythedohmidt a Eftile @qhedus Soffiohovtichehay tostain Bthetubstarfcespfnd and
from40 %to 99.5 % in weight of excipients and/or additives. Said 5
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anti-m cro[:n agent’s (including anti- bacterial, anti-fungal
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agents, ger mat ol o caI I y active agents, dispersing agents, suspending
agents, Prﬁh‘Pﬁféﬂf' d griedartyi ng agents, penetration enhancer s,
preservatives, sequesterlng agents, solvents, stabilizers, stiffening
agent s, sugar sforsbothaotal adminisicationasmnd nm;egtm’g@tlmmm rﬁallentaa ke dadlyd

conpositipns can be prepar ed. a forrn ati bl ed route
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patient is being treated. Suitable routes of adm ni stration that can

envi st edngikg terlO8rmag/kar(ih siaglendradividedalgises).of adi i ni stration, such as for
exanpl e the topical, oral, intranasal, pulnonary, rectal, intra-veinous,

Tl ot bieBied apRalvet B e Al If e YRGB ey

‘subcut anemeptable aaliar andiot etaeur\ﬂumeanf@nlm it a&bl be éwnwaemdaintfa:ut eis
I ntendedwt he ni cotinam de derivatives of fornula

phar maceUtasally |of by dehnlation and ate &@aﬂ@menﬂ)é.dehva@d #’edh‘f’ cfpwa ofcarfinye
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fl avoml aump, splawir atogisere ol sneuliser, "withi af avitholt| theedse ﬁfD@l i-:uiwble
propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2-
tetrafluoroethane (HFA 134A [trade mark]} or 1,1,1,2,3,3,3-heptaflucropropane
(HFA 227EA [trade mark]), carbon dioxide or other suitable gas. In the case of
20 a pressurised aerosol, the dosage unit may be determined by providing a valve
to deliver a metered amount. The pressurised container, pump, spray, atomiser
or nebuliser may contain a solution or suspension of the active compound, e.g.
using a mixture of ethanol and the propellant as the solvent, which may
additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges
25 (made,'for example, from gelatin) for use in an inhaler or insufflator may be
formulated to contain a powder mix of a nicotinamide derivative of the formuia
(1) and a suitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each
- metered dose or “puff” contains from 1 ug to 4000 pg of a nicotinamidé
- 30 derivative of the formula (1) for delivery to the patient. The overall daily dose




sust ai ned-, pul sed- or controlled-rel ease applications. The nicoti nam de
derivatives of formula (1). their pharmaceutically accept 88gustd008 and/ or
their derived fornms, may al so be adyinistered as fast-dispersing or
fast-di ssolving dosage fornms or in the formof a high energy dispersion or
as coated particles. 30 Suitable fornulations of the nicotinam de
derivatives of fornula (1). their pharmaceutically acceptable salts and/or
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coated suture. For example they can be incorporated into a lotion or cream

15 consisting of an aqueous or oily emuision of mineral oils, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-
octyldodecanol, benzyl alcohol, water, polyethylene glycols and/or liquid
paraffin, or they can be incorporated into a suitable ointment consisting of one
or more of the following : mineral oil, liquid pefrolatum, white petrolatum,

20 propylene glycol, polyoxyethylene polyoxypropylene compound, emulsifying
wax and water, or as hydrogel with cellulose or polyacrylate derivatives or other
viscosity modifiers, or as a dry powder or liquid spray or aerosol with
butane/propane, HFA, CFC, CO2 or other suitable propellant, optionally aiso

, including a lubricant such as sorbitan trioleate, or as a drug-incorporated

25 dressing either as a tulle dressing, with white soft paraffin or polysthylene
glycols impregnated gauze dressings or with hydrogel, hydrocolloid, alginate or
film dressings.

For topical administration to human patients with acute/surgical wounds
or scars, the daily dosage level of the compounds, in suspension or other
30 formulation, could be from 0.01 to 50 mg/ml, preferably from 0.3 to 30 mg/ml.




matter or dyes, with enulsifying and/ or suspending agents and with diluents
such as water, ethanol, propylene glycol and glycerin, an8A'en$i2980i ons

t hereof. 25 The nicoti nam de deri vathves of the fornmula (1), their
pharmaceutically acceptable salts and/or their derived forns, can al so be
adm nistered by injection, for exanple, intravenously, intra-arterially,
intraperitoneally, intrathecally, intraventricularly, intraurethrally,

i ntrast er mak!dbsagBt wilovaap vt the sizet 6RMeswBliAd, Whethes Wrbtaneamsund idr t hey
may be adm nistered by infusion or 30 needl el ess injection techniques. For

such adni APeR PaclasadidiPprial desed..anstwhather or not the skin is intact. - - - 8

August 2006 40 the formof a sterile aqueous solution which may contain
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skilled ifbrw?c a chRSidbRIgY oral administration and injection to human
patients, the da:‘l'!?y g%sage | evel of the nicotinam de derivatives of the

formula (1), their pharmaceutically acceptable salts and/or their derived
forms, may be Theynroap@iso be agmigistered 00anthekoculan reuteglie particutar derd

doses). T ' I nam hvatiyv of, the fornmua (1 their
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in the formof a dry powder inhaler or an aerosol spray presentation from

a pr edQur s &9lwionsanniseioniss pidradiustedapteriie saliser optionallyuin sembination or

wi t hout t S I L€ . di chl | hane,
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such as 1bd fdrnililateetin ahl alothoshtsuoh 43 Hhétrdidfmn] t rade mark]) or

1,1, 1,2,3,3,3-heptaf |l uoropropane (HFA 227EA [trade mark]), carbon di oxide

or other suit e . In the case of
a%e \Paa}i%us &\armaceutical formulations as decribed here above are
' also detailed in “Pharmacie galénique” from A. Lehir (Ed. Mason, 1992, 2

15 edition).

The physician in any event will determine the actual dosage which will be
most suitable for any individual patient and it will vary with the age, weight,
health state and sex of the patient as well as the severity of the disease,
disorder or condition to treat, the optional combination with other treatment(s),

20 the response of the particular patient and in general any factor pecutiar to the
concerned disease, disorder or condition and to the patient. Thus, the daily
dose among men may usually contain from 50 mg to 5'g of active compound
for administration singly or two or more at a time, as appropriate. There can, of
course, be individual instances where higher or lower dosage ranges are

25 merited and such are within the scope of this invention.

The nicotinamide derivatives of the
formula (1), their pharmaceutically acceptable salts and/or their derived forms,
may also be used in combination with a cyclodextrin. Cyclodextrins are known
to form inclusion and non-inclusion complexes with drug molecules. Formation




20 a pressurised aerosol, the dosage unit nmay be determ ned by providing a
valve to deliver a netered anbunt. The pressurised cont aﬁrfé%gPSt&Q , Spray,
atom ser or nebullser may contain gzsolution or suspension of the active
conpound, e.g. using a mxture of ethanol and the propellant as the
solvent, which may additionally contain a lubricant, e.g. sorbitan
trioleate. Capsules and cartridges 25 (made, for exanple, fromgelatin) for
use i n anof @hdneg-cyclodextnnf camplexmmyaypanodify the aselubility, cdissalutiom sateyder i x

f a nicotjnanjde.deriyatiye.of the f | 1 d i t abl wder b
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be adni nidesaribed tiny¥VOahi9N/111672,IWERARY/0251§ and W(hA-38/66148. creans, gel s,
suspensions, lotions, ointnents, dusting powders, sprays, foans, nousses,

dr ug-i ncor por SSi t . onges, fibres, m croenul sions,
filnms, skin pg%‘g‘ﬁ’ég{”%oﬁ?’n@%@m3&?&%‘"9@@“6@ rolatumor white soft paraffin
based oi niigBtiienide dedvativekidf Bat flimula @1 ) aheitbltgiareutiCachdciptatle
enhancers nmay be used, and the conpound may be used in conbination with
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consi $3i ry arfe ammore PDE4 inhibitors known in the art. More typically, the second and
more therapeutic agents will be selected from a different class of therapeutic
agents.

As used herein, the terms “co-administration”, “co-administered” and “in

combination with", referring to the nicotinamide derivatives of formula (1) and

20 one or more other therapeutic agents, is intended to mean, and does refer to
and include the following :

+ simultaneous administration of such combination of nicotinamide
derivative(s) and therapeutic agent(s) to a patient in need of treatment,
when such components are formulated together into a single dosage

25 form which releases said components at substantially the same time to
said patient,

o substantially simultaneous administration’ of such combination of
nicotinamide derivative(s) and therapeutic agent(s) to a patient in need

~ of treatment, when such components are formulated apart from each

30 “other into separate dosage forms which are taken at substantially. the




or nore of the following : mneral oil, liquid petrolatu white

petrol at.um opyl ene gl ycol, polyoxyethyl ene pol yoxy _@?P’ n’é)oéorrpound

;
enul si fy| 9&3/2%55 and water, or as hx‘ rogel with cellul os @P?ﬁcryl ate
derivatives or other viscosity noditiers, or as a dry powder or |iquid

spray or aerosol with butane/propane, HFA, CFC, CO02 or other suitable
propel lant, optionally also including a |ubricant such as sorbitan

~trioleate, or 3smg @y éﬁi@rp@ﬂéﬁtt %e?éu?éﬁ%%ld‘éolﬂbbh&ﬁts%?eQfefe‘élsbé at
dressing, with white soft paraffin or | ene” gl ycol s inpregnated

gauze dressi ng8ulstantially thmaa@mmeng@asb@atlentd alginate or film
dressings. For topical admnistration to hunman patients w th acute/surgical
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and/ or their derive can be 'rec nls er ed, exanple in

“the fgrm gf ahpaﬂmusmﬁtlhra gigmﬁggﬁﬂ Firved tihmml beir\:\tHen feﬁb%ammlﬁtmtaon
“considered. T mey al sq be adminjstere t he ocul a
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fornul ated as tdrgéw%ahgﬁgaﬁgspenm ons in isot on| c, pH adj usted, sterile
saline, or, preferabl 10 as solutions in isotonic, pH adj usted, sterile
saline, optionally in conbination wth a preservative such as a
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determ ne the actual dosage which wl nost™ suitable for any 1hdividual
patient .and i tfomnl whtaarrgt!easemsalﬁecoagwnemsgma controlled manner whereupon

they are concurrently, consecutively, and/or overlappingly administered
15 at the same and/or different fimes by said patient.

Suitable examples of other therapeutic agents which may be used in
combination with the nicotinamide dérivatives of the formula (1), their
pharmaceutically acceptable salts and/or their derived forms include, but are by
no mean limited to :

20 (a)5-Lipoxygenase (5-LO) inhibitors or S5-lipoxygenase activating protein
(FLAP) antagonists,
(b} Leukotriene antagonists {LTRAs) including antagonists of LTB4, LTCy4, LTDa,
and LTE,, |
(c) Histaminic receptor antagonists including H1 and H3 antagonists,
25 (d) as- and oz-adrenoceptor agonist vasoconstrictor sympathomimetic agents
for decongestant use,
(e} Muscarinic M3 receptor antagonists or anticholinergic agents,
(f) B2-adrenoceptor agonists,
(g) Theophylline,
30 (h) Sodium cromoglycate,




health state and sex of the patient as well as the severity of the disease,
di sorder or condition to treat, the optional conbination HiuguEt
treatnent(s), 20 the response of theggparticular patient and in general any
factor peculiar to the concerned di sease, disorder or condition and to the
patient. Thus, the daily dose anong nmen may usually contain from50 ng to
5 g of active conpound for admnistration singly or two or nore at a tine,

- as appr oply QEX-TTinAIAtoRANSAIDSs)&Hd SOX-Decldttivy ikhiBitorsNst ances where hi gher
or lower gosage ranges are 25 nerited and such are within the scope of
this i nve Qal offRbaled Glurasartigesteseidsat i ves of the fornula (1), their
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nol ecul e. Aok Gy Cl trl re generally useful for nobst dosage
forns anot(n dm chys ratl o%réébd)tﬁggma%ﬁgsﬁ&al ternative to direct conplexation

wi t h t he (&) lpmunesapplessivrtagents nay be used as an auxiliary additive, e.g.
as a carrj diluent or solupiliser. a- and y-cycl odextrins are nost
comonl y eﬁgi’w'smséﬁﬁ%m‘ E‘e‘éﬁ&ﬁfpﬁasﬁsil\“ﬁ@%ri bed in WO A-91/11172,
WO A- 94/ i - ' t her enbodi ment, the
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ni coti nani de derivatives o r pharmaceutically
accept abl{e) Elastass inhibitots,or their derived forns, can al so be used as a

conbi nat i ith .on r noye additional therapeutic agents to be
co- adni ni@?561880?'892\%61':[31‘:8[1{0"@(905'&%1 n some particularly desired
t her apeut(t)cIrfHisitdrs 9 ufokindy®, second and nore additional therapeutic agents

may al so be a nicotinamde derivatives of the formula (1), their
phar macedt) Campoungisdhataant onsdopaminedieseptons, e.gdoR iagemisteramd, 15 or one or
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agents.
Combination of the nicotinamide derivatives of formula (1) with :

- muscarinic M3 receptor agonists or anticholinergic agents including
in particular ipratropium salts, namely bromide, tiotropium salts,
namely bromide, oxitropium salts, namely bromide, perenzepine, and
telenzepine,

- PBz-adrenoceptor agonists including albutarol, salbutamol, formoterol
and salmeterol,

- glucocorticosteroids, in particular inhaled glucocorticosteroids with
reduced systemic side effects, including prednisone, prednisolone,
flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate, and momefasone furoate,

or adenosine A2a receptor agonists,

are preferred. -




As used herein, the ternms "co-adm nistration”, "co-ad mnistered" and "in
conbination with", referring to the nicotinam de deri vat i 99885t 2080 nul a (D)
and 20 one or nore other therapeutig agents, is intended to nean, and does
refer to and include the follow ng: sinultaneous adm nistration of such
conbi nati on of nicotinam de derivative(s) and therapeutic agent(s) to a
"patient in need of treatnent, when such conponents are formnul ated together-

into a single Wasageb@Sapmediadd that' sl eaRPEncss theesinPRNBBESN@It include
substantially the sane tine to said patient, _ substantjally. sinmultaneous

adni ni st r g4Tallye, palligtive, anshBropivasticoreatmens: iThentascrindion, whiche fallpwgnd
t her apeut t] i ed, . .

component SRR tE inbRpbulE arBibatioh B! tid BRoRRRmiad JERvNeg of
f or ms whi folmaltze( 1) akanbetpuigubst antial ly the 8 August 2006 WO 03/068235
PCT/ 1 B03/ 00439 44 sane tinme by said- patient, whereupon said conponents
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t her apeutars] tgestiy havé @ wideatdrge! of thergratiefapplieatiom)tas déscibed faHRer
conponents are fornmul ated apart fromeach other into separate dosage forns
whi ch ar ebelawe heaauss ot thaiessential rele, whichathe PP&d tamilywt isozyraeg pigviscant
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derivative(s) and therapeutic agent(s) to a£at ient in need of treatnent,
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sanme and/ensdgbércentPDEdedIntibitionl pldpat i #nskignificant role in a variety of
physiological processes. There is extensive literature in the art describing the
effects of PDE inhibitors on various inflammatory cell responses, which in
addition to cAMP increase, include inhibition of superoxide production,
degranulation, chemotaxis and ftumor necrosis factor (TNF) release in
eosinophils, neutrophils and monocytes.

- Therefore, a further embodiment can relate to the use of the nicotinamide
derivatives of formula (1), their pharmaceutically acceptable salts and/or derived
_forms, in the treatment of diseases, disorders, and conditions in which the PDE4
isozymes are involved. There may also be provided the use of the nicotinamide
derivatives of formula (1), their pharmaceutically acceptable salts and/or derived
forms, in the treatment of diseases, disorders, and conditions selected from the

group consisting of :

» asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic bronchial IgE-mediated
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathophysiologic disturbances, extrinsic asthma




Sui tabl e exanpl es of other therapeutic agents which may be used in

conbi natjon with the nicotinanide derivatives of the fornf gs%? 00% hei r
phar macel 0%/3?8??/5 acceptabl e salts agg;/or their derived f&rHBOBY ‘Wlde but
are by no nmean limted to: 20 (a) Li poxygenase (5-1-0) inhibitors or
5-1i poxygenase activating protein (FLAP) antagonists, (b) Leukotriene
antagoni sts (LTRAs) including antagonists of LTB4, LTC4, LTD4, and LTE4,

(c) Hi stam ni c Leeegt egr&w.aﬁ%r&éﬁ fhdteld!db8gertal a&c{haﬁ% HPt GIIHEWH Sor 25 (d)

a, - and (x2-adrenocept agoni st vasoconstrictor synpathomi rretlc agents

for- decongestamaprza&en( e) chs, annan-BRopie c epstirmant adponahitic or asthma :
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Monocl onal anti bodi es active agai nst endogenous inflanmatory entities, (1)

Anti -t &mor - necicaysed f by thactgriaht furpal- pegtozemintas, viral) infiationornamsaliergice

e aoont st s, "¢ SR, MGy ARk AR B e Wk Bl 0F o o
met al | oprot eases (MWPs), (q) Tachykinin NK1, NK2 and NK3 receptor

~antagoni sts,e hjorfit &ﬁtmﬁelb’rbhéhddéfn%tﬂdti&h Aﬁmlmﬁnﬂﬂﬁs r SeaptAfwagoni st s,
(t) Inhi bitors of ur oki nase, (u) Conpounds that act on dopam ne receptors,

e.g. D2 agoni SPQSHHQF'OF(\?}"C’I\MEHI'S@LGGF% of the NIFicp pathway, e.g. IKK
I nhi bitors.

- » obstructive or inflammatory airways diseases of whatever type, etiology,
.10 or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
eosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema or
dyspnea associated therewith, COPD that is characterized by
15 irreversible, progressive airways obstruction, adult respiratory distress
syndrome (ARDS) and exacerbation of airways hyper-reactivity
consequent to other drug therapy,

*  pneumoconiosis of whatever type, etiology, or pathogenesis, in particular
pneumoconiosis that is a member selected from the group consisting of
20 - aluminosis or bauxite workers' disease, anthracosis or miners' asthma,
-asbestosis or steam-‘ﬁtters’s-asthma, chalicosis or flint disease, ptilosis
caused by inhaling the dust from ostrich feathers, siderosis caused by
-the inhalation of iron particles, silicosis or grinders’ disease, byssinosis or

-cotton-dust asthma and talc pneumoconiosis;

25 ¢ bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selected from the grdup consisting of acute
bronchitis, :acute laryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus - bronchitis, dry bronchitis, infectious
-asthmatic bronchitis, productive bronchitis, staphylococcus or

30 - _ streptococcal bronchitis and vesicular bronchitis,




Conbi nation of the nicotinam de derivatives of fornmula (1) with -
nuscariqgﬁﬂgﬁi{g eptor agonists or anticholinergic agentsSiAustdiong in
parti cul 53 oplum salts, nanel& brom de, tiotropiunfgypwgpmmﬂanely
brom de, oxitropiumsalts, nanely brgnide, perenzepi ne, and telenzepine, -
P2- adr enocept or agoni sts including al butarol, sal butanol, fornoterol and -
sal neterol, - glucocorticosteroids, in particular inhaled
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derivatives of formula (1) can inhibit the PDE4 isozyne and thereby have a
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consequence, P i nhi'brtion plays a significant rofe 1Tn a var
physi 80ogi cal gphereidemusitibere is extensive literature in the art
describing the effects of PDE inhibitors on various inflammtory cell
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factor (TNF) rghfiedar rleumatoid arthritis that is a member selected from the group
consisting of acute arthritis, acute gouty arthritis, chronic inflammatory-
arthritis, degenerative arthritis, infectious arthritis, Lyme arthritis,
15 proliferative arthritis, psoriatic arthritis and vertebral arthritis,

+ gout, and fever and pain associated with inflammation,

e an eosinophil-related disorder of whatever type, etiology, or
pathogenesis, in particular an eosinophil-related disorder that is a
member selected from the group consisting of eosinophilia, pulmonary

20 infiltration  eosinophilia, Loffler's syndrome, chronic eosinophilic
_pneumonia, - tropical pulmonary eosinophilia, bronchopneumonic

- aspergillosis, aspergilloma, granulomas containing eosinophils, allergic
granulomatous angiitis or Churg-Strauss syndrome, polyarteritis nodosa

~(PAN) and systemic necrotizing vasculitis,

25 » atopic dermatitis, allergic dermatitis, contact dermatitis, or allergic or
atopic eczema,

e urticaria- of whatever -type, . etiology, or pathogenesis, in particular
urticaria that is a member selected from the group consisting- of immune-




eosi nophils, neutrophils and nonocytes. Therefore, a further enbodi nent can
relate to the use of the nicotinanmi de derivatives of forM%;rg%OGt hei r
phar macewu9ioé]f;\ﬁfsﬁrS acceptabl e salts agg/or derived forns, PF¢HIBIFEO ¥ eat ment
of di seases, disorders, and conditions in which the PDE4 isozynes are
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derived forns el e en ' oS iat&d SO ang: LL:.ONS
selected from {'hegib%gou‘%ﬁ@%ﬁg?s{?ﬁ{g"'%b? as?ﬁ'r:ria of Ouv\rﬁgjté'z?/'er Uﬁ?g@?&%@'lbol ogy,
or pat hogenesi maténalirduderl| amticagahrphysidaht agentindeaber ustidada; estrésssm t he
group consisting of ,atapi ¢ asthmy,. non-atopic asthm, allergic.asthma,

2t opi c. br onchi BRuee Hinte.c PIOPR G ICER onBRIS) LEEHfs CHEUE MG East hra,
true asthma, i ghdibB8bma, 2ehOFLreRUTREEARNA, PEbIAORINEA OBl GhE! aliisBates.
extrinsic asthma 8 August 2006 WO 03/ 068235 PCT/[B03/ 00439 47 caused by
~envirofnent al deminant foessemini tie aequited tormu tiontaut wiicatia,agianl uiicatdause,

non- at opi ¢ ast .tic asthma, enphysematous asthnma,

exerci se-i nduc%‘gﬁggeﬁ%g?'%(ﬁr' gen induced asthma, cold air induced asthng,

occupational asthma, infective asthma 5 caused by bacterial, fungal,

- protozoal, -ar gaorij@hctivitiss of iviliatetertypl! @ftidlagy, a7t fetRogengdis)] Mnparigulyra and

wheezy infant syndrope, chronic or acute bronchoconstriction, chronic

-~ bronchitis, snenjuagtivis thatolssermembsn, seleried fipTs e groum sensisting f or

RE - - - a u s, “dcute lous
| nfl ammat ory  3) iy Sl SEARAR, CAetBLAURHal Rl B0 Weute 1o

pat hogenesi s, Th par ular an ructive or nmat ory al rways di sease

~~that 18 a nenbeunjemdtivitised dllepgict heorguinalivitisp ntspicn ocarijundtivitisi ¢ chronic

~eosinophilic pneurrﬁnlicca, .chronlc obstructive pul rmna‘rli%r di sease &CQDD), COPD
" that includes ¢HrBARCHHBREHILS, pUnientranRCtvHisRREWaMat conjyaciivits,

associ ated therewith, COPD that is characterized by 15 irreversible,

progressi ve sai g of Rldtdodd Bie, 28blogy! 67 Riatifd finesi, Sh' Sticular uveitis
- that is a member selected from the group consisting of inflammation of
all or part of the uvea, anterior uveitis, iritis, cyclitis, iridocyclitis,
15 granulomatous uveitis, nongranulomatous uveitis, phacoantigenic
- uveitis, posterior uveitis, choroiditis; and chorioretinitis,

® psoriasis;

-+ multiple sclerosis of whatever type, etiology, or pathogenesis, in

particular multiple sclerosis that is a member selected from the group

20 consisting of primary progressive multiple sclerosis and relapsing
remitting multiple sclerosis,

» autoimmune/inflammatory diseases of whatever type, etiology, or
- pathogenesis, in particular an autoimmune/inflammatory disease that is

a member selected from the group consisting of autoimmune.

25 hematological disorders, hemolytic anemia, aplastic anemia, pure red -
- cell anemia, idiopathic thrombocytopenic purpura, systemic lupus
erythematosus, polychohdritis,-,scleroderma, Wegner's granuiomatosis,
dermatomyositis, chronic active hepatitis, myasthenia gravis, Stevens-

Johnson syndrome, idiopathic -sprue, autoimmune inflammatory bowel




syndrone (ARDS) and exacerbation of airways hyper-react|V|ty consequent to
ot her dr‘gg }1 ??Dy 0 pneunoconi osis of whatever type, et P ‘-k%g

pat hogen 0/ V652 parti cul ar pneum)c%m osis that is a mehbEM® P‘E‘3t ed from
the group consisting of 20 alum nos’s or bauxite workers' disease,

anthracosis or mners' asthma, asbestosis or steamfitters' asthma,
chalicosis or flint disease, ptilosis caused by inhaling the dust from

ostrich feathea%ea&e&e g:éfaﬁlw@aeélgii byhdddia bpﬂ%ln%ﬂaqny OGrayd8 cﬁeéééec' es,

silicosis or grinders' disease, by$sinosis of cotton-dust asthnma and talc
pneunoconi osi syaepidosis; oalvebliiss chradict bymrsepﬁltlvtt)etprtﬂmmmtmr primary

pat hogenesi s, ul ar bro chi that _is_ a nber ected fromthe
group consi sti h@a&i é'&r%f) bl’lbvl‘? Bt @agﬁtgﬁt O a‘fi@ng%lsr a@?ﬁ@f hﬁ’r?ch{t IS,
arachidic br Onﬁéﬂam(fonjurm”vm&fd'tﬁia bgmhibtweﬁatoeéﬁmnaﬁwﬁg Aifhe in%ersﬁréd
bronchitis, infectious _asthmatic bronchitis productlve bronchitis,

st aphyBococcuspéimonsy sfibigsiso e inferstitian dung | fiorests, vidigrathiar poloeranyt i s, WO

03/ 068235 8 A 0) R 0 ver
type, etiol og;ﬁ&g’rrmsz gﬁef?l%élg'sg %{I é ﬁ“gt& %ohﬁﬂ‘&@*i‘gé &ﬂ%&lgl S a
menber sel ect eswdromet hacmeoglbmammmépmmspfndldp)alhlﬁdhephrblhenﬁhllmml S,
saccul at ed bronch %@?‘ fusi form bronchiectasis, capillary

br onchi ect asi sm"l':' g8 c eRhrarathy, dﬂ@ammﬁFQfWé'Wpém@%fﬁéatb{ﬁd $i§n1 i cul ar

bronchi ect asi.s mﬁ@for@émgﬂy | Bl T PeRgHigue RARERBLE. MthBhtHGedd M1 S

or sinusitis o ever pe, etiofo esis,’in par I cul ar
si nusfi@i s t hat pemphigusdolimeusebrd pedphigus vilgars,oup consi sting of purul ent
or nonpurulent sinusitis, acute or chronic sinusitis and ethmoid, frontal,

mexillary, or 10 s sinusitis,, rheymatojd arthritis of what ever
Typer  ot] ol SoyPredenfiat Aoy graff Yelgtion allaing|EaRR tanaPERIatioN: | s ¢ hat

Is a nmenber sel ected fromthe group consisting of acute arthritis, acute

gouty arthritiipflafith&tBhy boWeI2MIEE4YeY (IBD) of whatever type, etiology, or
pathogenesis, in particular inflammatory bowel disease that is a member
-selected from the group consisting of collagenous colitis, colitis

16 polyposa, transmural colitis, ulcerative colitis and Crohn’s disease (CD),

e septic shock of whatever type, etiology, or pathogenesis, in particular
septic shock that is a member selected from the group consisting of
renal failure, acute renal failure, cachexia, malarial cachexia,
hypophysial cachexia, uremic cachexia, cardiac cachexia, cachexia

20 - suprarenalis or Addison’s disease, cancerous cachexia and cachexia as
a consequence of infection by the human immunodeficiency virus (HIV),

¢ liver injury,

e pulmonary hypertension of whatever type, etiology or pathogenesis

including primary pulmonary hypertension / essential hypertension,

25 pulmonary  hypertension secondary' to congestive heart failure,

pulmonary hypertension secondary to chronic obstructive pulmonary

disease, pulmonary venous hypertension, pulmonary arterial
_hypertension and hypoxia-induced pulmonary hypertension,




arthritis, degenerative arthritis, infectious arthritis, Lyne arthritis,
15 proliferative arthritis, psoriatic arthritis and ver t eBrHeust30Npi ti s,
gout, anWOr%3(P88233nd pain associated with inflammation, BRI/IB03/00439

eosi nophi |l -rel ated di sorder of whateMer type, etiology, or pathogenesis,
in particular an eosinophil-related disorder that is a nenber selected
fromthe group consisti ng of eosi nophilia, pulnonary 20 infiltration

eosi nophi 1 & . LgRENEYS s BEibrg95 bARRLbhdar ANFLIRNLE L1 OP! cal

pul nonary eosi nophi ronc op néﬁnnnl aspergillosis
gr anul omas cont ai ni ng e05|nophlls allergic granulornatous angiitis or
Chur g- St rauss sgmmhifonmwmm ywsteml tdisordeco saf wmyean@peysémbgy, or
necroti zing vascylitis, |c der na ﬁiltls all er Q@dernatltls

t

contact der mat P8t geﬁ?s'ﬁi F’bP@l’t@ NERALFESYSt grdes that ihat ever
~type, etiol ogy mephbdtoddleaRacbim tHé‘gﬂﬂfﬁ bBHélélréngAHgyseP?ézéosS%ﬁ,h%hg@%rg”E”ber

sel ected fromthe group consisting I'mmune 8235
PCT/ EB&3/ 00439dis¢gsexeidarkirshnis dlmsealeamnglambmemmyiimpaﬂ'mﬂrttj tadiva,
urticariogenic g(at erial-in auced urti cal_{i‘:1 foﬁﬁg ﬁ gent gduce
urticaria, strd¥ingsiq, drug dependgnce. Jrgrosglerstic demenlia; and dementias
urticaria, chrﬂ@tCauéémpaﬁy aHun@ﬂgtd?ﬁéjeaﬁ@re‘éhOWﬂ%Bh%' Cd@éééé?arda?at &gl d
urtlcarl a in the autosonal 5 dom nant formor in the acquired form cont act

urticana, gi antgitans, eadithalamrieaprephiess urticaria, conjunctivitis of
what ever type, etiology, or pathogenesis, in part icular conjunctivitis

t hat. nb A t

conj unct vi 8 s rediin: €GPl o R FrRB i s P e
conj unot i Vi t i Sthealpk@futionCenTN:k i ttheir RERPIcE WHBtérWCéudH tvlrﬁse§ Hrgni C
catarrhal conjunctivitis, purulent conjunctivitis and vernal

- conjunctiviti S$ena!lwa toi Lmregulalhanmfé'rl\lﬁdpqua their |holsb§p]thairthpm1re]dgmltlealcs in
particul ar uvej t hat er sel, ectng rpé rou %rﬁl,stl ng of
ihfl amation oft of vithl Sctivities are A versely impacted, including a virus w is a

- member selected from the group consisting of HIV-1, HIV-2, and HIV-3,
cytomegalovirus (CMV), influenza, adenoviruses and Herpes viruses

15 including Herpes zoster and Herpes simplex,

e yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-o or elicit TNF-o production in- their host, e.g.,
fungal meningitis, particularly when administered in conjunction with
other drugs of choice for the treatment of systemic yeast and fungus

20 infections, including but are not limited to, polymixins, e.g. Polymycin B,
imidazoles, e.g. clotrimazole,-econazole, miconazole, and ketoconazole,
triazoles, e.g. fluconazole and itranazole as well as amphotericins, e.g.
Amphotericin B and liposomal Amphotericin B,

s ischemia-reperfusion . injury, ischemic heart disease, autoimmune
25 - diabetes, retinal autoimmunity, chronic lymphocytic leukemia, HIV
infections, lupus erythematosus, kidney and ureter disease, urogenital

and gastrointestinal disorders and prostate diseases,

e reduction of scar formation in the human or animal body, such as. scar
- formation in the healing of acute wounds, and




all or part of the uvea, anterior uveitis, iritis, cyclitis, iridocyclitis,
15 granul omat ous uveitis, nongranul ornatous uveitis, phac&dHigu e
uveitis, posterior uveitis, choroidi4is; and chorioretinitis, psoriasis;
mul tiple sclerosis of whatever type, etiology, or pathogenesis, in
particular nultiple sclerosis that is a nmenber selected fromthe group 20
consisting of primary progressive multiple sclerosis and rel apsing
remtting melt pgdriasis,| eotrssrs, defmbtiogivaler anlll agodbhetiy diusens emchidingat ever
type, etiology, or ,ghgog pesi s, in particul ar_an autoi nmune/infl anmat ory
di sease t hat i§"t‘%{"ﬂ£‘ r Skin-getteringy o3kin nelaghicity anshsneistuee-Bereasing nmune
25 hernat ol Ogiééﬂvitfg sorders, henolytic anem a, aplastic anem a, pure red
cell anem a, idiopathic thronbocytopenic purpura, system c |upus

eryt hemat osus, polychondritis, scleroderma, Wegner's granul onatosis,

der mat onyosi tilhe cuseniof dbei victtinanidei sdenvatisesendifa formulas, (1B evesis -
Johnson s¥‘ndrome, i diopathic sprue, autoinmune inflammatory bowel WO

03/ 06823 8NBMRAGEMHC p@cepieblq Belts Bod degyed forms der the wanyfacieeia ti s,
endocrin TRRA e [ v S ' i S,. al -1 ronic
hyper senglﬂﬁ \rh% ty p%emﬁ%% ﬁﬁgmﬁ)ﬁg Ia%‘??@ﬁ %?Iﬁ%@@é%q)?'ﬁﬁ%@i ér}ﬁ%ﬁ\}%%?{,eoﬁﬂel abet es

or di abeeasbotihbnt ¢antspe the ukerstt BRORICANRAMKId derivhfes ofRbARGRC(1),
kerat oconjunctivitis, diffuse interstitial 5 pulnonary fibrosis or

interstithall phagnacauticslly, aceepisdia salisl modéry dérivedosfamsey doi cthe
ol oner ui BRAFFTUIRO R BRSHIATTINE tFRASMEDE Pb URRIPBEY. respheioal: Sldbard -
- ephr Opag i o BREYA6X! BIRFAEKSC!drld BhéitBnS kb ﬁfoﬁgg:ﬁ%ﬁi;g.efgf’%rgfhe

am |i al penphi gus, penphigus erythematosus, '10 penphi gus Tol'i aceus, and

penphi gutrestrh@atrafsliseges)y disbrders pan@ cbAdianRs thA'=ré liste’] Sisdvedn fol | owi ng
organ transplantation, inflammtory bowel disease (1131)) of whatever

type, etiol O%iéth%rd of treatment of a mammal, including a human being, with a
PDE4 inhibitor including treating said mammal with an effective amount of a
nicotinamide derivative of formula (1), its pharmaceutically acceptable salts
and/or derived forms are also disclosed. More precisely, method of treatment of
a mammal, including a human being, to treat an inflammatory, respiratory,
allergic and scar-forming disease, disorder or condition, including treating said
mammal with an effective amount of a nicotinamide derivative of formula (1), its

pharmaceutically acceptable salts and/or derived forms are disclosed.

The following examples illustrate the preparation of the nicotinamide
derivatives of the formula (1) :




~ pul nmonary

- di sease, |earning and nenory N

pat hogenesis, in particular inflammatory bowel disease that nber
sel ecte group consisting of collagenous coliti ";gﬂ“ Eﬁgg

pol yposakvr) ?@%tsé‘%ﬁral colitis, ul cerasgi ve colitis and Cro?tﬁT f se (CD),
septic shock of whatever type, etiol0gy, or pathogenesis, in particular
septic shock that is a nmenber selected fromthe group consisting of renal
failure, acute renal failure, cachexia, malarial cachexia, hypophysial
cachexi a, BXAMPLEschexi a, cardiac cachexia, cachexia 20 suprarenalis or
Addi son' s~drsease, cancerous cachexia and cachexia as a consequence of

i nfection by the human [ rrrrunodef I ci ency vi rus (HI liver inj ury,

pul nonar y EXase g tingril 1. 3idioxe: ydrexi-be [
i ncl udi ng, d

2nsi on / essentlal hyperten5|on 25
e 4 ety congestive heart failure, pulnonary
hypert ensi on secondary to chronlc obstructive pul nonary disease, pul nonary
venous hypertension, pul nonary arteri al hypergi{3|on and hypoxi a- 1 nduced
O )

pul nonary hypertension, 8 August 2006 WO Q3/0 5 PCT/1B03/00439 51 bone’
| oss di seases, primry osteoporoqbs apd~seblapea osteoporosis, central
nervous system di sorders of what ¢ er, efli ollo ’_9 or pathogenesis, in
particular a central nervou of derCth@Tis a  nenber selected
fromthe group consisting oflde re9$|on Al zhei ners 5 di sease, Parkinson's
prnment, tardive dyskinesia, drug
depéndence, arteriosclerotic denentia and denentias that acconpany
Huntington's chorea, WIlson's df{Sedse, paralysis agitans, and thalamc
atrophi es, infection, especiall wjisection by viruses wherein such viruses
increase 10 the production of TNF-(® in their host, or wherein such
viruses are sensitive to upregul@+on of TNF-(x in their host so that
their replication or other vital activities are adversely inpacted,

i ncl Ud@ g2%—ly rE))lé)S/benzlo%] acid @IG‘! mg, 0.767 mmol), 1-hydroxybenzotriazole hydrate
- (185 mg, 1.15 mmol) and 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide

hydrochloride (220 mg, 1.15 mmol) were stirred in N,N-dimethylformamide (5
ml) under an atmosphere of nitrogen at room temperature for 1.5 hours. Anfi-N-
(4-Amino-cyclohexyl)-2-(benzo[1,3]dioxol-5-yioxy)-nicotinamide  hydrochloride

-10 - (0.3 g, 0.767 mmol) (see Preparation 2) and N-methyl morpholine (0.167 mil,
0.767 mmol) were then added, and the reaction mixture stirred at room
temperature for a further 18 hours. The mixture was then partitioned between
dichloromethane (10 ml) and 10% citric acid (10 ml). The organic layer was
separated and passed through a hydrophobic frit. The solvent was removed in

- 15 vacuo, and the residue was ftriturated with methanol (5 ml) to give anti-2-
(benzo[1,3]dioxol-5-yloxy)-N-[4-(2-hydroxy-benzoylamino)-cyclohexyl}-
nicotinamide (160.7 mg) as a white solid.

'H NMR (400MHz, CDCls): 5 = 12.30 (1H, s), 8.57-8.61 (1H, d), 8.01-8.05 (1H,

d), 7.74-7.79 (1H, d), 7.33-7.40 (1H, d), 7.12-7.17 (1H, m), 6.93-6.99 (1H, d),

20 6.78-6.84 (2H, m), 6.69-6.70 (1H, d), 6.59-6.63 (1H, d), 6.19-6.23 (1H, d), 6.02
- (2H, s), 3.96-4.09 (2H, m), 2.14-2.26 (4H, m), 1.39-1.50 (4H, m) ppm.

~ LRMS (thermospray) : m/z [M+H]" 476.




menber selected fromthe group consisting of H V-11, Hlv-gﬁmg&gzbbéLB,
cytornegal ovirus (CW), influenza, adenoviruses and HerpeS viPruses 15
i ncl udi TYORBPEREES zost er and Het pes sinpl ex, yeast and fHNGHRIIMBRcti ons
wherein said yeast and fungi are sefditive to upregulation by TNF-a or
elicit TNF-(x production in their host, e.g., fungal neningitis,
particularly when adm nistered in conjunction with other drugs of choice
for the t ) B _{Osystenic yeast and fungus 20 infections, including but
are not IE%rhgg—%gg-polynixins, e.g. Polynmycin B, imdazoles, e.g.
clotrimzol e, econazol e, m conazole, and ketoconazole, triazoles, e.g.
f | uconazoTheasunpouradsaebthe followshd tatsulatedhexamplesndable d) of theigsneralci n
and |ipospnal Anphotericin B, ischernia-reperfusion injury, ischernic
heart di sE¥88@ aut oi mmune 25 diabetes, retinal autoirnmunity, chronic
| ynphocytic | eukema, HV infections, |upus erythematosus, kidney and
ureter disease, urogenital and gastrointestipal disorders and prostate
di seases, reduction of scar formation ip ghhﬁnﬁn or ani mal body, such as
scar formation in the healing of a ds, and 8 August 2006 52
psoriasis, other dernatol ogRtal.~and’sqs#s us®s, including
ant i phl ogi sti c, skin-sof teni ngf skin y asticity and noi sture-increasing
activities. The use of the nicoiisfiam de derivatives of fornula (1), their
pharmaceuti cal ly acceptabl e sal anid/ or derived fornms, for the manufacture
of a drug having a PDE4 inhibitor tivity are disclosed herein. In
particul ar, one enbodi nent concer he use of the nicotinam de
derivatives of formula (1), their~g ;égaceutically accept abl e salts and/ or
f

derived forms, for the manuf act ure g drug for the treatnent of
inflanmatory, respiratory, allergic scar-form ng di seases, disorders,
and conditions, and nore precisely for the treatnent of diseases,

di sorders A : i hetld of a
e 2§ HEPE SIS A S bl pRid |0 1R A ERnplt DefigthediRbpmate
carboxylic acid and amine as the starting materials.

TABLE 1
Starting
ExampleNo. Amine R’ R
Prep No.
2 2 H fe
OH
3 2 H /g),hﬂe
OH
L OH
5 39 F F: ; '
: OH
6" 39 1 F ‘Q,QH :




PDE4 inhibitor including treating said mammal

ni coti nam de derivative of fornula (1),
salts AWOPYPS8Ay i ved forms are al so_disclosed. Mre préd
a mammal , including a>hunman bei ng, to treat an inflamuatory,
allergic and scar-form ng di sease,
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am no) - cycl ohexyj

2- Hydr oxybenzoi ¢
(155 ng, 1.15

hydr ochl ori de (220 ng,

m ) under an at

Anti-N- (4-Am no
hydr ochl ori de 10
nor phol i ne (0. 16
-mxture stirred
was then partiti

31dioxpl-5-yloxy)-N-rd-(2-hy rnyy-hnn9
ll-ni8otinamide 3 N p YP ' oH N
acid (101 pg, 0.767 ), 1-hydro azol e hydrate
) and 1-( 8-di et hyl ajm nopr gpyl ) - 3- bodi i m de
1.15|mml) weregl stirregd inA | f ormam de (5
sphere of hitrogen at| roomtlenperatuom for L.5 hours.
“Cyclghexyl |- 2=(8gnzoT |, 3Fdi X0l - 5- YLOXYy) - ni tot i nam de
(0.3 g, 0.767 mol) (lsee Preparati 2) and| N net hyl
7 m, 0.767 nmol) werfe then addot.,he eaction
al—room—tefperat-u-e—H The m xture
oned et ween 39

W

OH

! These examples were purified by flash column chromatography on silica gel

eluting with a solvent mixture of dichloromethane : pentane (1 : 1, by volume)
changing to dichloromethane : methanol (50 : 1, by volume) prior to trituration
with diethylether.

Example 2 ;

'H NMR (400MHz, CDCls): 5 = 12.08 (1H, s), 8.57-8.61 (1H, d), 8.20-8.24 (1H,
d), 7.74-7.79 (1H, d), 7.10-7.20 (3H, m), 6.81-6.89 (2H, m), 6.69 (1H, s), 6.5
6.63 (1H, d), 6.13-6.18 (1H, d), 6.02 (2H, s), 3.96-4.09 (2H, m), 2.31 (3H, s);
2.09-2.29 (4H, m), 1.39-1.53 (4H, m) ppm.

10

Example 3 :
H NMR (400MHz, CDCl3): & = 12.23 (1H, s), 8.73-8.78 (1H, d), 8.18-8.22 (1H,
d), 7.67-7.76 (1H, d), 7.14-7.20 (1H, d), 7.05-7.12 (1H, m), 6.79-6.82 (1H, d),
8.77 (1H, s), 6.64 (1H, s), 6.56-6.62 (2H, m), 6.00-6.04 (1H, d), 5.99 (2H, s),

15

LRMS (electrospray) : m/z [M+H]" 490

LRMS (electrospray) : m/z [M+H]" 490

3.90-4.05 (2H, m), 2.30 (3H, s); 2.05-2.22 (4H, m), 1.36-1.49 (4H, m) ppm.




di chl oronet hane (10 m) and 10%citric acid (10 m). The gA anltrzobé;\yer was
separated and passed through a hydrophobic MR The sol ven Was Ferbved in
15 vacudVO 8#ep823e resi due was tri turat ed with met hanol (ECTBPRYYi ve
anti - 2-

(benzo[ 1, 3] di oxol -5-yl oxy)-N-[4-(2- hydroxy- benzoyl am no) - cycl ohexyl ] -

ni coti nam de (160.7 ng) as a white solid. '"H N VIR (40QvH7, CDCl3): 8 =

12.30 (1 H o) 8.57-8.61 (1 H d), 8. 01 8.05 (1 H d), 7.74-7.79 (1H, d),
7.33- 7 4 17.12-7.17 (111-1, n), 6.93-6.99 (11H d), 20 6.78-6.84

P DR L e LT
L7 0P i, SPTS, Anon FR L e o o

54 Exa conpound )l es (Tabl e
1) of- the? geri2Ham), 7 03A7.08:(1H, Y, B.79B6.83Rt1H) d), 6.|64 (N, $)/06.52+26@ (Pepar ed

atia oha r&ﬁﬂf??ﬂegs%ﬁt i fEErel”%—éz%%h&enF R T

Am ne R' R Prep No.
LRMS (thermospray) mlz [M+H] 526

Example 5 :

H NMR (400MHz, CDCls): & = 13.24 (1H, s), 8.34-8.38 (1H, m), 8.05-8.07 (1H,
d), 7.73-7.99 (1H, d), 7.25-7.32 (1H, m, partially masked by solvent), 6.88-6.96

10 (1H, m), 6.83-6.87 (1H, d), 6.76-6.81 (1H, d), 6.66 (1H, s), 6.53-6.63 (2H, m),
6.03 (2H, s), 3.95-4.15 (2H, m), 2.12-2.26 (4H, m), 1.39-1.54 (4H, m) ppm.

LCMS (electrospray) : m/z [M-H]" 510

Example 6 :

'"H NMR (400MHz, CDCl3): & = 8.28-8.35 (1H, m), 8.03-8.08 (1H, d), 7.73-7.84

15 (1H, d), 7.57-7.71 (2H, d), 6.76-6.91 (3H, m), 6.67 (1H, s), 6.57-6.62 (1H, d),
6.16 (1H, s), 6.02 (2H, s), 5.83-5.92 (1H, d), 3.90-4.08 (2H, m), 2.08-2.23 (4H,
m), 1.35-1.50 (4H, m) ppm. |

LCMS (electrospray) : m/z [M-H]" 492

Example 7 :

20 'H NMR (400MHz, CDCls): § = 8.30-8.36 (1H, m), 8.04-8.08 (1H, d), 7.73-7.82
(1H, d), 7.29-7.41 (2H, m), 6.93-6.98 (1H, d), 6.79-6.87 (2H, m), 6.66 (1H, s),
6.57-6.63 (1H, d), 6.11-6.20 (1H, d), 6.03 (2H, s), 3.93-4.10 (2H, m), 2.10-2.29
(4H, m), 1.39-1.57 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 492

25 Example 8 :

"4 NMR (400MHz, CDCl3): § = 8.27-8.36 (1H, m), 8.01-8.07 (1H, m), 7.73-7.82
 (1H, m), 7.15-7.22 (1H, m), 6.78-6.90 (2H, m), 6.63-6.67 (1H, m), 6.54-6.62




51 39 F 39 F OH 8 August 2006 WO 03/068235 PCT/ | B03/ 00439 Au g9 F 8

39 FOH_9 39 F OH 39 F Me These exanples were purified %??tasg col um
chr omat oYPAIAPZEh silica gel eluting with a sol vent ni xtﬁ?yﬁw /00439

di chl oronet hane : pentane (1 : 1, b Tvol unme) changing to dichl oronet hane
met hanol (50 1, by volune) prior to trituration wth diethylether. 5
Exampl e 2: 1HNIVIR(400\/Hz CDC13): 8 12.08 (1 H, s), 8.57-8.61 (1 H, d),

. 8.20-8.24 9 1 9
(211, m MGy 6456150 @96%?@*%? poegpod Bl )y '2 29 (Hh 3@98 02

(2H, s) 3.28044H, 09), 02312-149104H anPdpra31-1, s); 2.09-2.29 (41-1, ,

1.39-1.53 (41-1, m ppm 10 LRIVIS (el ectrospray) mz [ MtH| +490 Exanpl e

3 1H NIVLRN&§Q§@¢@9 ahy 18083 (1 H s), 8.73-8'.78 (1 H, d),
8.18-8.22 (1 H, = ng J H d), 7.14-7.20 (1 H, d), 7.05-7.12 (1

H m, 6.79-6.82 (1 H d) 6. 77 (11-1, s), 6.64 (11-1, s), 6.56-6.62
(21-1, mExample8:4 (1 H d), 5.99 (21-1, s), 15 3. 90 4.05 (21-1, m), 2.30
(31-1, s); 2.05-2.22 (41-1, ), 1.36-1.49 (41-1, m) ppm LRIVIS

(el ect Bos P ANR (@#DEMHE HEBCEY0S & 81038589 2U96d), VOB, e SR T E027 00439

o0 BXaPl fyf m), 6.87-6.93 (1H, m), 6.77-6.84 (1H, d), 6.70-6.73 (1H, d), 6.57-6.62 (1H,
d), 5.97 (2H, s), 3.80-3.98 (2H, m), 1.96-2.18 (4H, m), 1.41-1.63 (4H, m) ppm.

L.LRMS (electrospray) : m/z [M-H]" 492

Example 10 :

10 "H NMR (400MHz, CDCly): 5 = 12.26 (1H, s), 8.30-8.36 (1H, m), 8.04-8.07 (1H,
d), 7.74-7.82 (1H, d), 7.17-7.22 (1H, d), 6.83-6.86 (1H, d), 6.77 (1H, s), 6.55-
6.67 (3H, m), 6.03-6.12 (1H; d), 6.02 (2H, s), 3.92-4.08 (2H, m), 2.33 (3H, s),
2.12-2.25 (4H, m), 1.36-1.51 (4H, m) ppm.

LRMS (electrospray) : miz [M-HJ* 506

15 Example 11 : anti-N-[4-(2-fluoro-6-hydroxy-benzoylamino)-cycliohex I-24 4-

fluoro-phenoxy)-nicotinamide

2-Fluoro-6-hydroxylbenzoic acid (128 mg, 0.82 mmol), 1'-hydrbxybenzotriazole

- (166 mg, 1.23 mmol), - 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
.20 hydrochloride (204 mg, 1.07 mmol), anti-N-(4-amino-cyclohexyi)-2-(4-fluoro-
phenoxy)—nicotinafnide hydrochloride (300 mg, 0.82 mmol) (see Preparation 4)

-~ and N-methyl morpholine (0.18 ml, 1.64 mmol) were stirred in N,N-




'H NI VIR (400MHz, CDC13): 5 11.68 (11-1, s, 8.53-8.58 (1 ?‘%g; Be17-8.19
(1 H d 793§1H s), 7.70-7.78 (21-1, m, 762766H$

7.38.7, 44004068233y 7 231 7. 28 (2H, @ 703708(1H T”%”-"‘P@’% 83 (1 H,
d), 6.64 (1 H s), 6.52-6.60 (21-1, B n), 6.00 (2H, s), 3.97-4.05 (2H, ),
2.17-2.23 (4H, brt) 1.39-1.58 (4H, n') ppm LRMS (thernospray): mz [ MtH +
526 Exanple 5: 'H NVR (400MHz, CDC13): 8 13.24 (1 H, s), 8.34-8.38 (1 H,

. , jally
sked by el é“‘a’é“aae (SEmpintign 3y %‘fﬂ&%@"*a&s@é" et fobnterfiboigfe 21

AT e e s

[ M H + 518D c acig, (] m)) and ni ﬁg)sepgraéec}S € £xggRicp

8. 03- 8. 08\n/a1>. b‘n?él)ove? Jrﬁga rﬂa};rfe%ﬁjmdéulpﬁatyaﬁd 7cbn€:8hiral@)i irP v&6ué. 91

(314, , 'S), 6.02 (2H, s),
5. 83- 5592The rasidge, was gatunatee vqumm:atyylemema{smago@me an HAx(238uqrosd (4H,

OB ey el PR Beion el At el e e pyd AN,

(1H, d), gsggwﬁ,tégoﬁdm m, 6.93-6.98 (1 H, d), 6.79-6.87 (2H, n), 6.66
( 1H, s) 657 6.63 (1 H d), 611620(1H d), 6.03 (2H, s), 3.93-4.10

| 2H, , 4H, 39-1.57 (4H | t :
- fd 2 [0 " i 4H4*¢MR @goémﬂp@s@-d%m w:ssE w@mw%pzaa@@@ (%eda.e% 15923553%) (11

A 4020 - P 2'04 1@1114:9 H, 05-6.15 (1 H,
6”835281 @2?”%3‘8’3@8'2*‘9 (?{"1 3‘58""?21 T ‘_ g e

- LRMS {thermospray) : m/z [M+H]" 468

Examples 12-40

- The compounds of the following tabulated examples (Table 2) of the general
formula : '

15

.. were prepared by a similar method to that of Example 11 using the appropriate

- carboxylic acid and amine as the starting materials.




506 Exgnple 9 5 H NIVIR (400VHz, CDC13): 8 8.03-8.09 (1

(1 H, mw93’36? .27 (31-1, m), 6.87;6.93 (1 H m), 6. .77+
670673(1H,d),657662(1H %d), 5.97 (21-1, s)380398(211
m, 1.96-2.18 (41-1, m, 1.41-1.63 (41-1, m) ppm LRVS (electrospray) mz
[MH 492 Exanple 10 10 H NMR (400\/Hz, CDC13) 8 12.26 (1 H, s), 8.30-8.36

(1 H np, 8.04-8.07 (1 H d), 7.74;;31_@@1 4 7.17-7.22 (1 H, d),

2.26 (41-1, n) 1.37-1.49 (41-1, m ppm LRVS (el ectrosprg
g§] 93 7 99
(143

6.83-6.86 (1 H d), 6.77 (1 H_ s), 3 ‘1m. 6.03-6.12 (1 H,
d), 6.02 (21-1, S)Ei(agwgg-B%.CSteﬂmglAmh)e 2.3 {31-1, ﬁ) 2.12-2.25 (41-1,
m, 1.36-1.51 (4L-1, M| LAMEp(Mbect fospray) n12 [MH " 506 15
Exanple 11 : ant[-N-T45(Z-TTuoro- ¢4 hydr oky-pengovi am -cycljohoxyl | -2-(4
fl uoro- phenoxy)-hicotinamde H O "'N N '00 O OH H L ,- NF
2- Fl uor o- 6- hydr okyl benzoic gcid (128 ng, | 0. 82 ymol ydr odybenzot nazol e
(166 ng, 1.23 mpl), 1-(3-dijnet hyI am nopfopyl )} 3-et hyI r bodiji m de 20
hydr ochl ori de (.p84—wg—1—64+rretry)
anti-N-(4-am no-¢ycl oﬁ%xyl )42-(4- 4 uor o- ph"elno e
hydrochl ori de (3P0 ng, 0.82|mvl) (see Preparati met hyl
nmor pholine (0.18/ M, 1.64 mpol) were stifred i 2006 WO
03/ 068235 PCT/1BP3/ 00439 58 di net hyl f or jram de t at nosphere
of nitrogen at rpomtenperatjure
' 14 4 H
OH
OH
16' ré F /QMe
OH
OH
18’ 7 _ F F:
_ OH
197 7 F ;
: OH
20° 7 F ci
O:H
21 7 F OH -
: | 1 /©:c1




for 18 hours. The m xture was then partitioned between di Qluorqg%ﬁlane (6
m) and_10 %acetlc acid (6 nm) and the organic |ayer seg AN
or gani CWQ%/P s dried over anhydr

in vacuo.
anti-N-[4-(2-flu

5 The residue was triturat

or o- 6-

ng) as a white (1H brs),
8.23-8.28 (1 H, 7.98-8.03 (1
H d), 7.15-7.28
m, 3. 70- 3. 80( 2H, t her nospray):
mz [ MH + 468 y g tabul at ed
exanpl es (Tabl e neral 7 form HNO 15 F
wer e prepared by et hod to tha g the
appropriate carbpxylic acid|and am ne as| the sfaing materi cFI s. 8 August
2006 WD 03/0682B5 PCT/1B03400439 59 TABLE2 Exanpl @4No Stafting Am ne R
R Prep No. 12 4 H124 HM 14 & H M F OH
: -~ : Me
25" 7 F ‘\Q\
OH
26" ¢ 7 F O:H
OH
27" 7 F N
g
OH
28’ 7 F
)/QOH
29° 7 F /QOH
OH
30" 7 F Meo/\g)/om
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31" 7 F /“
| ~ OH
32’ 7 F
/Q\OMe
- OH

gus magnesi um sul phaF TR cent r at ed
d with diethylether (5 M) to give

hydr oxy- benzoyl am no) cycl ohexyl ]- 2 (4 fl uoro phenoxy) ni cotl nam de (110
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! These examples were partitioned between ethyl acetate and water, and the -

organic phase was washed with a- saturated aqueous solution of sodium

chioride.

- 2 These examples were purified by flash column chromatography on silica gel

5 eluting with a solvent gradient of dichloromethane : methanol (100 : 0 changing

to 95 : 5, by volume) to give the final compound.




me 34 7F 35 7F"WqOH 36 7FM OH377F OH 3§, [%% OH 39
B

9 F OH 9 F HO 0 NH These exanples were partit en et hyl
acet ate‘gﬂgg\%gﬁgsr and the organic Gghase was washed wi t#‘) \gfed

aqueous sol ution of sodi um chloride” 2 These exanpl es were purlfled by
flash col um chromatography on silica gel 5 eluting with a sol vent
gradi ent of dichl oronethane: nethanol (100: 0 changing to 95. 5, by

vol une) t%‘gﬁgggl nal corrpound 8 August 2006 WD 03/068235

PCT/ 1 BO3/ nple 12: 'H NWR (400\/Hz CDC13): 8 12.29 (1 H, s)
w7 12 1 MR @boy Hoieid 55 T2 U, 4. Eodeuliia) bypls 5"
(1H d), 8)9666-71% (@HL 73%-7120%2219 nﬁ)4'712@7118 @u—l NRP@Q@% A HH rm)éppm

LRVS (therrms ray 2
12.05 (1 64785.833(1h%- Q) ? 20()1H 81)1&%6-2212 12H f'ﬂl). 2?2@329’ (48, (m), H d),

7.09- 75204 (B 58)ar B q,n_ss (1L H d), 6.15-6.19 (1 H d),

LRMS (thermospray) : m/z [M+H]" 450

Example 13 :

"H NMR (400MHz, CDCl3): & = 12.05 (1H, s), 8.58-8.62 (1H, d), 8.18-8.22 (1H,
. d), 7.68-7.75 (1H, d), 7.09-7.20 (6H, m), 6.83-6.88 (1H, d), 6.15-6.19 (1H, d),
10 3.94-4.11 (2H, m), 2.29 (3H, s), 2.13-2.24 (4H, m), 1.40-1.55 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 464

Example 14 :

'H NMR (400MHz, DMSO-d%): & = 12.26 (1H, s), 8.58-8.62 (1H, d), 8.18-8.22
-~ (1H, m), 7.68-7.73 (1H, d), 7.20-7.24 (1H, d), 7.10-7.19 (4H, m), 6.78 (1H, s),
15  6.61-6.67 (2H, d), 6.04-6.10 (2H, d), 3.92-4.10 (2H, m), 2.32 (3H, s), 2.15-2.23

(4H, m), 1.40-1.55 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 464

Found C, 67.14; H, 5.62; N, 8.82. CagHasFN304 requires C, 67.37; H, 5.65; N,
9.07%.

20 Example 15 ;

"H NMR (300MHz, DMSO-d®%): 5 = 12.55 (1H, s), 8.43-8.49 (1H, d), 8.24-8.30

(1H, d), 8.08-8.14 (1H, d), 7.84-7.90 (1H, d), 7.22-7.35 (1H, t), 7.08-7.20 (4H,
m), 6.74-6.83 (2H, d), 3.60-3.80 (2H, m), 1.76-1.90 (4H, m), 1.20-1.50 (4H, m)
ppm.

25 LRMS (electrospray) : m/z [M-HI" 466




10 3.94-4.11 (2H, m, 2.29 (3H, s), 2.13-2.24 (4H, m, g,n')
ppm LRI\@O%;] gjspray) mz [ MH + 464 Exanple 14: 6) (ﬁ{i}% 00OVHz,
DVSO-d %f 858862(1[3! d), 8.18-8.22 68-7.73
(1L H d), 7.20-7.24 (1 H, d), 7.10-7219 (4H, ), 6.78(1H s), 15

6.61-6.67 (2H, d), 6 04-6.10 (2H, d), 3.92-4.10 (2H, m, 2.32 (3H, s),
2.15-2.23 (4H, m, 1.40- 1 55 (4H, m ppm LRVS (thermpspray): mz [ M-H +

464 FoundpGanfyiels : H 5. 62; N, 8.82. C26H26FN304 requires C, 67.37, H,
5.65; N, —g—g%—szxarrple 15: H NVR (300MHz, DMBO-dr): 8 = 12.55 (1H, s),

H a7, At op i piksDrgef » S de (iR B 5d st Drirdy, S decs (e
(2H m, 41H6djl R0{74r8. (w}l, dﬂ- 2@017 20 (/JHIHm)W)B GSJ\EI\H Qﬁ 6.62-6.67 (1H, d),
LRVS( el ect ros 8 August 031068235 PCT/ | B03/ 00439

c2 Exarpl & 2B y&moaa 9@@@@ 20383 (.22, 20PAIR 4G, Mg Ho-B 38y 1 1l
, 8%2 gm,gsm &%mﬁ 7.70-7.78 (1 H d), 7.10-7.20 (414, m, 6.68 (1 H,
s), 6. @), 6.12-6.21 (1 H ), 3.85-3.95 (2L-1 m), 2.33 (3

fmmz;oﬁséﬁﬁ&%r@%avmﬂ#lﬁ%ﬁ i "tod 3): .6 1325 (10 &

8.33-8.40 (1 H, , 8.03-8.07 (1H, d), 7.70-7.79 (1 H d) 7.25-7.35 (1 H,
m parti aEl equd: by solvent), 7.12-7.20 10 (41-1, m), 6.85-7.00 (11-1.
cld), 6. 75-%.3% (1H, d), 6.50-6.63 (1H, cl1d), 3.87-4.12 (21-1, m,

2.13- 2. 264 N (30bMHz, EDEKLP3 £45.d5 (1, $PB33-8.40 (1H, m), 8.03-8.07 (1H,
d), 7.70-7.79 (1H, d) 7.25-7.35 (1H, m, partially masked by solvent), 7.12-7.20
10 (4H, m), 6.85-7.00 (1H, dd), 6.75-6.83 (1H, d), 6.50-6.63 (1H, dd), 3.87-4.12
~ (2H, m), 2.13-2.26 (44, m), 1.41-1.52 (4H, m} ppm.

LRMS (thermospray) : m/z [IM+NH,]" 503

Example 18 :

'H NMR (300MHz, DMSO-d®: & = 8.55-8.63 (1H, d), 8.32-8.38 (1H, d), 8.19-
15 8.23 (1H, d), 7.92-7.99 (1H, m), 7.70-7.80 (1H, d), 7.17-7.28 (5H, m), 6.88-6.96
(1H, m), 3.69-3.85 (2H, m), 1.83-2.00 (4H, m), 1.33-1.53 (4H, m) ppm.

LRMS (thermospray) : m/z [M+NH,]* 503

Example 19 :

"H NMR (300MHz, DMSO-d°%): 5 = 9.69 (1H, s), 8.23-8.34 (1H, d), 8.18 (1H, s),
20 7.90-7.98 (2H, m), 7.15-7.28 (5H, m), 6.98-7.07 (1H, t), 6.66-6.80 (2H, m),

-3.61-3.78 (1H, 'm),--3.40-3b60:_(1H, m), 3.35 (2H, s, masked by solvent), 1.75-

1.95 (4H, m), 1.22-1.46 (4H, m) ppm. |

LRMS (thermospray) : m/z [M+H]" 482

Example 20 :
.25 TH NMR (300MH2,-DMSO+d§_): 6 = 8.63-8.69 (1H, d), 8.32-8.37 (1H, d), 8.17-
v 8.21 (1H, d), 7.92-7.99 (2H, m), 7.37-7.42 (1H, m), 7.16-7.27 {4H, m), 6.86-6.93
(1H, d), 3.70-3.86 (2H, m), 1.85-2.01 (4H, m), 1.30-1.52 (4H, m) ppm.




LRVS (thernospray): mz [ MENH4] + 503 Exanple 18 'H NI VI gt\BOOY:Z%OﬁDNBOd
6): 8 8.55-8.63 (1 H, d), 8.32-8.38 (1 H, d), 8.19- 158
7.92-7. 003048235y 7 70.7.80 (1 H, d), 7.17-7.28 (5H, %@“‘%996 H,
M, 3.69-3.85 (21-1, nm), 1.83-2.00 (4H ny, 133153(4H nm ppm LRI\/S
(therrmspray) mz [ MPNH4] + 503 Exanple 19: '"H NWR (300vHz, DVMBO-d): 8 =
9.69 (1 H s), 8.23-8.34 (1 H d), 818 (1 H s). 20 7.90-7.98 (21-1,

m,
5 SRS ol A gt 2050, (L 2 828

(411 n) 12% 46(411 m ppm LRIVB(therrmspray) mz [ MrH + 482
Exanpl e 2 IVIR(30CJ\/Hz DVSO-d6): 6 = 8.63-8.69 (IH, d), 8.32-8.37

111, d),,8.17- 8.21 92-7.99 (2H,
(7 16- 7. )27 H NMR{300p1 @M%l% d(6)£15H1Q3|72 (§H7§) g)%g@ﬁ#"i @%%1618 &H ,
1.30-1.52 s PCY/ 4 LRVB
(i her moont B OBREYS $180 872 987 8 (), i, A RPTS PR @%@/ﬁlzdﬁuvso d
10,72 61 F15s7.28. @H&n&GG(QIZ-B{.QQrTi‘lH 8d} 73.63-3282 (BHH,mM)) 1.76- ‘DSBE(4IH5 il Hom,
792798%9 7.85 s), 7.63-7.68 (1 H d), 5 7.15-7.26 (4H,

. 6.92-8 1("§+(t4Hd5“)P§ 3382(2H m) 1.76-1.98 (4H, m), 1.28-1.48

(4H LRMS (t hernpspra 2[ ~ 502, 504 Exanple 22: H NWR
- (SOC]VHZ E)Wtﬁﬁhﬁl)mowrﬂ) GTI/:(EVIFHJ 0 @063 8.76 (1L H m, 8.34-8.43 10 (1
H d), 8.16-8.32 (2H, m), 7.83-8.03 (3H, n), 7.59-7.69 (1 H, t), 7.32-7.40
(1H,  d),EXamplg23t (4H, n), 6.88-6.96 (1 H n), 3.69-3.85 (2H, m,
1.83-2.00 (4H, m,

'H NMR (300MHz, DMSO-d®): § = 14.67 (1H, s), 8.63-8.76 (1H, m), 8.34-8.43

10 (1H, d), 8.16-8.32 (2H, m), 7.83-8.03 (3H, m), 7.59-7.69 (1H, t), 7.32-7.40 (1H,
d), 7.17-7.31 (4H, m), 6.88-6.96 (1H, m}, 3.69-3.85 (2H, m), 1.83-2.00 (4H, m},
1.33-1.53 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 518

Exampile 23 :

15 'H NMR (300MHz, DMSO-d°%: & = 13.08 (1H, s) 8.28-8.36 (2H, t), 8.18-8.22
(1H, d), 7.91-7.97 (1H, m), 7.77-7.82 (1H, d), 7.15-7.31 (4H, m), 6.40-6.44 (1H,
d), 6.38 (1H, s), 3.65-3.88 (2H, m), 1.78-2.04 (4H, m), 1.30-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 498

Example 24 .

20 H NMR (300MHz, DMSO-d®): § = 9.76 (1H, s) 8.29-8.35 (1H, d), 8.18-8.21 (1H,

- d), 7.90-7.96 (1H, m), 7.83-7.89 (1H, d), 7.58 (1H, s), 7.45-7.52 (1H, d), 7.16-

- 71.23 (4H, m), 6.72-6.78 (1H, d), 3.63-3.83 (2H, m), 2.1.1 (3H, s), 1.80-1.98 (4H,
m), 1.30-1.52 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 482

25 Example 25 :

~'H NMR (300MHz, DMSO-d%: 5 = 9.24 (1H, 5), 8.25-8.32 (1H, d), 8.20 (1H, s),
| 7.84-7.99 (2H, 1), 7.17-7.27 (4H, m), 6.99-7.10 (1H, t), 6.54-6.68 (3H, m), 3.60-




1.33-1.53 (4H, m ppm LRMS (thernospray): mz [ MtH + 518 @ 23 15
| H NMR (300VHz, DVBO-d6): 5 13.08 (1H, s) 8.28-8.36 (2H,
Hod), ™OP396883% (1 1 7.77-7.82 (1 H d), 715731? “3’%4396 40644

(1 H d), 6.38 (1 H, s)365388?2Hrr)178204(4H ,130160
(4H, m ppm LRIVB(therrmspray) n12[MH—|]+ 498 Exanpl e 24: 20 "H NWR
(300\/Hz DVMSO-d 6): 8 = 9.76 H s) 829-8.35 (1 H d), 8.18-8.21 (1 H,

7.90- 6 3s 7 my - 1 H,

7 16577 @‘%Jﬁ’ %@*? s m%k*%‘%av sentl; igﬁ‘%gg(‘%ﬁ? Rk S,
1 80- 1. 984t i) ppon, 1.30-1.52 (4H, m) ppm LRMS (therrmspray) c omz [ MkH +
482 25 Exanple 25° 'H NVR (300VHz, DVBO-d6): 8 9.24 (1 H s), 8. 25-8.32 (1

H d), 8.|§thﬁl.gh-brrﬁ()sprﬁg) &ﬁfﬂ%\ﬁﬂ-{](’%g t), 7.17-7.27 (4H m, 6.99-7.10 (1

H t), 6.54-6.68 (3H m, 3.60 -------- -- -- ------ 8 August 2006 WD
031068235E§>5;];E|§Q§/ .00439 65 3.77 (2H m, 3.35 (2H, s, masked by solvent),
1.74-1.9 , 1.12-1.42 (4H, ppm LRVS (therm)spray) mz [ MtH] ~

9 o do B By fegpu DXSOiFY AL rf@ﬁ% D8 g3 adspsqimdngg blog

(121, g%a 328877138 41018822 E(iHss BT TGHT.99 (18, 69, €. T6T(GRH(EH) m),

367400 L2l b bt iy S G 87508 Gy PR 8. s ac)
8 12.59 (dgbt1 68 (4 RIdrs7 (1 H d), 8.32-8.38

LRMS (thermospray) : m/z [M+H]" 484

10 Example 27 :

"H NMR (300MHz, DMSO-d%: & = 12.59 (1H, s), 8.89-8.97 (1H, d), 8.32-8.38
(1H, d), 8.19-8.22 (1H, d), 8.13-8.17 (1H, m), 7.93-8.01 (1H, m), 7.93-8.01 (1H,
m), 7.48-7.53 (1H, m), 7.38-7.42 (1H, d), 7.16-7.36 (4H, m), 3.67-3.90 (2H, m),
1.79-2.02 (4H, m),'1.48-1.77 (2H, m), 1.32-1.47 (2H, m) ppm.

15 LRMS (thermospray) : m/z [M+H]" 469

Found C, 60.94; H, 4.79; N, 11.83. Cz4H22F2N404. 0.1mol CHxCl2 requires C,
60.69; H, 4.69; N, 11.75%.

Example 28 :

'H NMR (300MHz, DMSO-d®: & = 9.19 (1H, s), 8.23-8.31 (1H, d), 8.18-8.21
20 (1H, m), 7.91-7.96 (1H, d), 7.65-70 (1H, d), 7.16-7.25 (4H, m), 6.98-7.09 (1H,

m), 6.51-6.62 (3H, m), 3.56-3.77 (2H, m), 2.61-2.47 (2H, m), 2.23-2.33 (2H, m),

1.72-1.93 (4H, m), 1.18-1.40 (4H, m) ppm. |

LRMS (thermospray) : m/z [M+H]" 496

Example 29 :

25 'H NMR (300MHz, DMSO-d%: 5 = 12.96 (1H, s), 10.04 (1H, s), 8.18-8.42 (3H,
m), 7.90-8.10 (1H, m), 7.63-7.76 (1H, d), 7.07-7.45 (4H, m), 6.13-6.40 (2H, m),
- 3.60-3.90 (2H, m), 1.72-2.15 (4H, m), 1.28-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 484




(I H d, 819822(1H, d), 8.13-8.17 (1 H, m), 7.93-8.
7.93-8.01 ((%69( ; 7.48-7.53 (1 H, n), 7.38- 7 42 (1 H, g L‘g?‘“%é’ogjsa (4H,

m, 3.6778 , 179202(42 M), 1.48-1.77 (21P§TBRSI0043935 1 47
(21-1, m ppm 15 LRI\/S (t her nospr ay) mz [ MtH] + 469 Found C, 60.94; H
4.79; N, 11. 83 C241- 122172N404 Ol rml CH2Cl 2 reqw res C, 60.69; H 4.69;
N, 11.75% nple 28: '"H NIVIR (300vHz, DMBO-d 6): 8 9. 19 (1H, s),

A é&%@) 091" By 8007 95 CatfraNiOs 7%@%‘%5’*?#%%9935 56- 8. 77
(2H, n), 80®D; M, 464,24, 8.88%.2. 23-2.33 (21-1, n), 1.72-1.93 (4H m,
1.18-1.40 (4H, m ppm LRVS (thernospray) : mz [ MH + 496 Exanple 29: 25

"H INIMR ExaRdie.300 VISOcle): 5 =12.96 (1 H, s), 10.04 (1 H s),
818842 7.90-8.10 (1H, m), 7.63-7.76 (1 H, d), 7.07-7.45 (41-1,

'(4i—| ° 13p:)i‘rin g}é Pnuerm)spray 6938#%7&’?}& @jzg%ﬁﬁﬁéw’%@ 8\]/18%3%068235

+ PCT/1 B3/ (M438), 7082-BON(I, mB07 7:7.87 (HO%), B.17 (88, sAE0RNENS60. 25ml

CH2Cl 2 ' C, .60.09; H . 4,64; N . 8 33% X : H NVR
(SOMTQW@&QE‘@?’HY 1magked; Py golventy é@%@ﬁﬁ @?‘P @, 1192%?)2@ ?%'!'( MH, d),
7.92-8.01@, 7.17-7.37 (51-1, m, 6.12 (1 H s), 6.08 (1 H s),
3.60- 4. OB I?VISH part ially masked by solvent), 1.82-2.03 (41-1, d),

L e e B o (R 2
(1 H Example 31:

10 'H NMR (300MHz, DMSO-d®): 5 = 12.08 (1H, brs), 8.80-8.86 (1H, d), 8.51 (1H,
s), 8.35-8.42 (1H, d), 8.20-8.24 (1H, d), 7.92-7.99 (1H, m), 7.84-7.89 (1H, d),
7.72-7.78 (1H, d), 7.44-7,52 (1H, 1), 7.28-7.36 (1H, t), 7.19-7.24 (5H, m), 3.72-
13.93 (2H, m), 1.93-2.06 (4H, d), 1.36-1.62 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 518

16 Example 32 :

"M NMR (300MHz, DMSO-d®): & = 12.77 (1H, s), 8.50-8.58 (1H, d), 8.33-8.38
(1H, d), 8.18-8.23 (1H, d), 7.92-8.02 (1H, m), 7.42-7.48 (1H, d), 7.16-7.38 (4H,
m), 7.07-7.14 (1H, d), 6.73-6.83 (1H, t), 3.70-3.92 (5H, m), 1.80-2.08 (4H, m),
1.23-1.58 (4H, m) ppm.

20 LRMS (thermospray) : m/z [M+H]" 498

Example 33 :

" "H NMR (300MHz, DMSO-d%): & = 8.26-8.38 (1H, d), 8.19-8.22 (1H, m), 7.92-

8.08 (2H, m), 7.16-7.36 (4H, m), 6.96-7.05 (1H, d), 6.68-6.75 (1H, d), 3.62-3.83

' (2H, m), 2.80-2.95 (1H, m), 2.16 (3H, s), 1.78-2.02 (4H, m), 1.23-1.48 (4H, m),
25 1.08-1.16 (6H, d) ppm.

LRMS (electrospray): m/z [M-H]" 522

Example 34 :




,835842(1H d), 8.20-8.24 (1 H, d)792799(1§| t2|§0
J-78 (1 H d), 7,44-7,52 (1 H t), 7.28 fpizny
72X0(03’26853 , 3.72- 3.93 (21-1, m, 193206(41P(iT ’0041?936162
m ppm LRI\/S (thernospray): rﬁ7z [I\/H—I]+ 518 15 Exanmple 32: 6): 1H
' (300MHz, DMBO-d 12.77 (1 H, s), 8.50-8.58 (1 H, d), 8.33-8.38 (I H,
18-8.23 (11 H, d), 7.92-8.02 (1 H, ), 7.42-7.48 ( 1Hd)716738

7 6. 3,9
2.08 'U\{M'Q (3@%éj@"§é? g 634‘1%% @fﬂ?f# 8- %Q@#‘?H@? é@ﬁ%ﬁ*
iH] + 49 H amzesaa 1H, 7(@%5@@%@56@%%264&-6%3(%4 d)
9-8. @Eﬂ ( NMR(zl ( -736(( ) (9
d), 6. %3@97@[3 B)HB. 73)3 88 (84, §1)83.89¢2.04 14Hg), 123*60@9%4@) PP , 2 16
(3H, s), 1.78-2.02 (41-1, m), 1.23-1.48 (41-1, ), 25 1.08-1.16 (61-1, d)
ppm LRNS.@MSe(aIecdeqapm) mﬂZz[N[M]I-ﬂQGSZZ Exanpl e 34: 8 August 2006 WO
03/ 068235 PCT/1B03/ 00439 67 'H NVR (300MHz, DVMSO-d'): 8 13.43 (1 H s),
8. 32- 853%Example 36):;, 8.22-8.25 (I H, d), 7,92-8.02 (1 H m, 7.18-7.37
(51-1, m, 6.54-6.60 (1 H, d), 6.47-6.53 (1.1-1, d), 3.89 (31-1, s),
3. 73- 3. 881H NIk mMHz%w%@ﬁﬁﬁ%l-lg 4@!)@31# @781324@ 384%'?[-1[ d)ﬂ)s 99r91oLC'V5
(el ectros ra S@zé I:—{% 496 5 Exanp 6): 8 =
9. 41 (1 1Hs) 84 H(I")-ITEQ73909=|,8n)1@)96(7102—li1|d)t) 67@6683(14chH n,

P57 af i T 8 37 el o PG5 - g, 945,

(41-1, m1 ARHH, m) ppm.

§4789
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10 LCMS (thermospray) : m/z [M+H]" 482, [M+NH,]" 499.

Example 36 :

'H NMR (300MHz, DMSO-d°: & = 9.42 (1H, s), 8.32-8.38 (1H, d), 8.18-8.20
(1H, d), 8.00-8.05 (1H, d), 7.93-8.00 (1H, m), 7.15-7.26 (6H, m), 7.08-7.13 (1H,
d), 3.66-3.80 (2H, brs), 2.14 (3H, s); 1.80-1.97 (4H, m), 1.27-1.50 (4H, m) ppm.

15 LCMS (thermospray) : m/z [M+H]" 482, [M+NH,]* 499.

Example 37 :

'H NMR (300MHz, DMSO-d®: 5 = 9.18 (1H, s), 8.28-8.33 (1H, d), 8.18-8.20

(1H, d), 7.93-7.99 (1H, m), 7.83-7.89 (1H, d), 7.17-7.28 (4H, m), 6.98-7.05 (2H,

d), 6.63-6.67 (2H, d), 3.60-3.80 (2H, brs), 3.30 (2H, s, masked by solvent),
20 1.73-1.92 (4H, m), 1.19-1.40 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]"* 482, [M+NH,]* 499.

Example 38 :

~ "H NMR (300MHz, DMSO-d®): 8 = 9.08-9.13 (1H, brs), 8.32-8.37 (1H, d), 8.09-
- 811 (1H, m), 7.94-8.00 (2H, m), 7.19-7.32 (6H, m), 6.91-6.96 (1H, d), 3.64-3.84
25 (5H, s + brs), 1.80-1.98 (4H, m), 1.30-1.50 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]" 498.




10 LCVS (thernospray): mz [ MtH + 482, [IVHNH4]* 499. s?tiégo ) 1H
NIVIR(30CJ\/HZ DVBO-d 8 9.42 (11-1, s), 8.32-8.38 (11-1, %38 20

H d), SVO888%8% (1 H d), 7.93-8.00 (1 H n), 7.15-7. 26PCHIBIF0043

7.08-7. 13(1H d), 3.66-3.80 (21-f% brs), 2.14 (31-1, s), 1.80-1.97
(41-1, m, 1.27-1.50 (41-1, m ppm 15 LCMS (thernmospray): mz [ MH + 482,
[ MENH4] + 499. Exanple 37: 'H NVR (300VHz, DMBO-d6): 8 = 9.18 (11-1, s),
8.28-8.3 Y- 818820 (1 H d), 793799(1H m,,7.83-7.89 (1
H d), 7. , 6.98-7.05 (21-1, 6.63-6.67 (21-1, d),

(411, myH %hédsﬁéf&ﬂzc iilh?%o(is"i 85 n$’@%me%@sb%)&%@@%ﬁ@%?é
L'r\/*s*;\lmlg’fg@g (3@&?”9 02- é@a (1 NVI? é@@ 4H DN?Q 80)7.78 (S$H9d§)87 98291 H,

o 7.19-7. 32(4@-51nh7m-7®(52.LH.61)96 6(5&64;40 (%H d3. %6063 E&(3lz|5b(85*1ﬁ),3§5-g 29 s),

~ 1.80-1,98 MrHj +

- 498. 8°A “@}"z'aaré*e%é‘/%%a@ ggﬁgg?ﬁ’ (ﬁggﬁ)@oiggs‘ ggftgxmg@zgﬂ) 6) ‘ I[-INI VR
300MHz, 18- 9. 28 8.28-8.34 (11H 8.19- 8.21 (1
|(4 d), 8. @ﬁgg@’*"{‘l"%ﬁ”% m’F(@"}r] 9’@?1 H ™, 7.67§7.71 ()1 H, d), (
7.18-7.29 (4H 7.00-7.08 (21-1, d), 6.65-6.70 (214, d), 3.60-3.79 (3H,
brs + d), 489 5 (3H, m masked by solvent), 1.74-1.96 (41-1, m,

1.19-1.42 (44, m ppm LCIVIS gtherrms pray): mz [ M+Hl + 539. Exanpl e 40:
“H NWR (SHOMMR mamwz 6DMIDA’ BB £19.83 @)1 9, 32583 (1HH),B.198.2b-8. 21

e g, 9, Bob s lor (An, 'y, 7.3 ed (M, ), Tise™ 63 (1Pl o P3s\7ab ek
10 m), 7.00-7.14 (2H, m), 6.77-6.82 (1H, d), 6.70-6.76 (1H, 1), 3.60-3.80 (3H, m +
d), 3.41-3.58 (3H,'m +s), 1.69-1.99 (4H, m), 1.20-1.44 (4H, m) ppm,

LCMS (thermospray) : m/z [M+H]" 539.

Example 41 : anti-5-Fluoro-2-(3.4-difiluoro-phenoxy)-N-[4-(2-fluoro-6-

hydroxy-benzoyl mino)-cyclohexyll-nicotinamide

F
N
R LT
Far o O OH
| | H
N0
| F
15 F

2-Fiuoro-6-hydroxybenzoic acid {115 mg, 0.736 mmol), 1-hydroxybenzotriazole

- hydrate (149 mg, 1.11 mmol), 1-(3-dimethylaminbpropyl)-S-ethylcarbodiimide

- hydrochloride (184 mg, 0.957 mmol), anti-N-(4—amino¥cyctohexyl)-5-ﬂuoro-2-
(3,-4-diﬂuoro-phenoxy)-nicotinamide'-hydrochloride (296 g, 0.736 mmol) (see

.20 Preparation 11) and N-methyl morpholine (0.16 ml, 1.46 mmol) were stirred in
N,N-dimethylformamide (6 mb under an afmoéphere of 'nitrogen at room

- temperature for 18 hours. The mixture was then partitioned between ethyl




10 m, 7.00-7.14 (21-1, m, 6.77-6.82 (1 H d), 6.70-6.76,( stlit)})
360380(311 m+ d), 3.41-3.58 (3H, m+ s), 169195

1, 20- 1. AWOCHI8235 ppm LCIVIS (thermpspray): mz [ MeH + BEY fﬁ@aﬁam 41
anti-5-Fluoro-2-(3.4-difl uoro-phenoxﬂ?l -N-f4-(2-fluoro-6- hydroxy benzovi
m no) - cycl ohexyl | -nicotinamde H 0 ,,NYY FICWOO0OOH HNOF 15 F
2- Fl uor o- 6- hydroxyben20|c acid (115 ng, 0.736 mol ), 1

- hyd b .

15 o e eReRi G0 Spgi YElsP (S e Braehis 8P R aé SSORFBPAEEPIAM. o o57
mmol ), antd sﬁtdrétwnmeb]asl sbiivh) ob- s‘ddimﬁo\cﬁlonde (6 ml) and dried over

(3, 4-difluoro-phenoxy)-njcoti nam de hydr ochl ori de (296 g, 0.736 mml) (see

120 Prepar &M¥HOUS) masaemumetsﬁgnhaﬁﬁ)r bmﬂs then sonwtrﬂted RPN
stirred i '?esz&h@"tﬂt g&:ﬂf @mﬁ%@ﬁ £ fbld”ﬁd?n‘il @b&“éﬁ!‘%rfﬁuo% g{”(gé{ 099” at

room terrperature xture vva trtione ween
ethyl & AWO-M%OXWQ@J(E&B@B&BRW@BO%Wlrﬁf)—cgclehex)d] -(6 m) and
water (6 nl).. The, or c.layer s, separated, washed with a saturated
aqueous s&"%ﬁ'ﬂﬁﬂ“qﬁ (2‘@ 3@@%9*’3@“?%3@@ and dried over anhydrous

magnesi um sul phate It was then concentrated |n vacuo, and the residue

triturat edyvy s@oﬁw&eb OBy f50t A0 I, rsY 6Y40-813d Sﬁ« ) ohexyﬁ(ﬁ 4- 5

di fl uoro- phenoxy uor o- 6- hydr oxy-'ben oy am no
- ni coti nam(thd, QR&G)&?@)W%‘IP&WMWQGM&@ Hsah), 7.3144.52 (2HR rﬂB(Yd\MZ 3OMBH- dG : 8

= 10-92 (b Bot 5 Hréhnf 6o tor ), 8. 65357 n, m), 1.82-2.00 (4H, m),

10  1.28-1.50 (4H, m) ppm.
LRMS (thermospray) : m/z [M+H]" 504

Example 42 : anti-5-Fluoro-2-{3-chloro-4-fluoro-phenoxy)-N-[4-(2-fluoro-6-

- hydroxy-benzoylamino)-cyclohexyll-nicotinamide

Cl

15 - 2-Fluoro-6-hydroxybenzoic acid (117 mg, 0.753 mmol), 1-hydroxybenzotriazole
- hydrate (153 mg, 1.13 mmot), 1:(3-dimethylaminopropyl)-3-ethylcarbodiimide
- hydrochloride (188 mg, 0.979 mmol), anti-N-(4-amino-cyclohexyl}-5-fluoro-2-(3-
chloro-4-fluoro-phenoxy)-nicotinamide - hydrochloride (3156 mg, 0.736 mmol)
(see Preparation 13) and N-methyl morpholine (0.17 ml, 1.51 mmol) were
20 - stirred in ‘N,N-dimethylformamide (6 ml) under an atmosphere of nitrogen at
- room temperature for 18 hours. The mixture was then partitioned between ethyl

- - acetate (6 ml) and water (6 ml). The organic layer was separated, washed with: |




(1 H d), 8.08-8.17 (1 H m, 7.90-8.03 (1 H, , 7.31- 7 § ngué 6n')
7.18-7. 0%%/0H m, 7.02-7.12 (1 H m, 6.60- 6 71 (21-1

(21-1, nJO90¢335 00 (41-1, n), 10 _1.28-1.50 (41-1, m) Bp "E&?‘K?Ps
(thernospray): mz [MH + 504 Exanpl'e 42 :

anti-S- Fl uoro-243-chl oro- 4-fl uor o- phenoxy)-N-r4-(2-fl uoro-6

hydr oxy- benzovi am no) - cycl ohexyll-nicotinamde FH N O 'Ilrly F OH NzZr
-0 H N O g sgkirafed! a6 @éﬁ'ﬁl? gFer?:lit(ima%h%rﬁéle "B) AndOdrBHCbver 1

- hydr oxybenzot riazol e rate ng, 1.13 mmol),

1- (3-di me Ndrﬁu%magms suitpinate alt beals ithénl eonbgobratet | jor vabero{ E9d thg 0. 979

Chior o- a 151006 HAT SR I Rk ver dBTei 51l do @ive ane:5-Buame-kol )
(see Prepahisroanfldano-gihehdy m[gg(iz ﬂuﬁralmhymxy%io%miﬂo.ﬁé, 8 n},l]yvere 20

stirred in_ N, N-dinethyl foria under " an atnosphe rogen at
r oom t-&hp Sicatinagide (258 mg@san qfﬁewhite(mhct was then partitioned between
ethyl acetate (6 m) and water (6 m ). The organic | ayer was separat ed,

Saucous. sol uiVEL TR Baesley oﬁ’aﬁ-ﬁqﬁﬁﬂ b B2 B o & A

‘magnesi um(i] 9))®.67-8.17 ¢as, mmrez:srwgm erhyov KD VB I, ,ﬂgmm 28 due was
trlturated Wwi_t h dlethillether 3-fold % 8|ve anti - 5-f | uor o- 2-
: m), 6.58-6.73 (ZH, m), 3.6 -3.83 (2H, m), 1.83-2.00 (4H, m), 1.31-1.50 (4H, m)

ppm.

10 LRMS (thermospray) : m/z [M+H]" 520, 522

- Example 43 : syn-N-(4-{[5-Fluoro-2-(4
-amino}-cyclohexyl)-phthalamic acid methyl ester

oro-phenoxy)-pyridine-3-carbonyl

\ 0 OMe

- Phthalic acid monomethyl ester (141 mg, 0.781 mmol), 1-hydroxybenzotriazole
15 hydrate (158 mg, 117 mmol) and 1-(3-dimethylaminopropyl)-3-

- ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol) were sfirred in- N,N-
dimethylformamide (6 ml)- at - room temperature and syn-N-(4-amino-
cyclohexyl)-5-fluoro-2-{4-fluoro-phenoxy)-nicotinamide hydrochioride (300 mg,
0.781 mmol) (see Preparation 22) added followed by addition of N-methyl = -

20 mo_rpholine-_ (0.17 ml, 1.56. mmol). The reaction mixture was stirred under-an
. atmosphere of nitrogen at room temperature for 18 hours, the reaction mixture
: then_paﬂitioned between ethyl acetate (20 ml) and water (20 'rnl),'.:-and the




chl or o- 4-f | uor o- phenoxy) - N-[ 4- (2-f | uor o- 6- hydr oxy- benzoyl %n%‘nog - gl ohexyl ]

- 5 nicotinamde (250 ng) as an off- white solid. 6): 'H'N fﬂ? QVHz,

| DI VI SO-WO308%33 11 H, brs) 8. 28-8.35 (1 H d), 8.23-8 2BCTR03{Q043Yy |

8.07-8.17 (1 H, m), 7.92-8.03 (1 H, M, 7.42-7.54 (21-1, n), 7.17-7.28 (2H,

n, 6.58-6.73 (2H, n), 3.64-3.83 (2H, n, 1.83-2.00 (4H, m, 1.31-1.50 (4H,

m ppm 10 LRMS(t hernospray): nf z[ MtH] *520, 522 Exanpl e 43:

.syn- N-(4- sanhfstbl USERaR- VAR Edho8 i
I ol - el Wl sepbfatbd. Phe SiggRtleP Was hER et o spturateg,

Ove N 0 Bquebisadlutionof dodivmrahidride €240 anl) dried ower, achyousmaagnesium

1- hydr oxybenzotri azol e 5 drate (158 17 |) and . .

T (35 or mesHPRElR BB0r OBy sver Gipted B derHp o Indyastis wRRdEaisd Wilh 1. 02

mmol ) wer gicthylsthes qsn ) '\%;ivﬁ'igT%‘P/hmf(@I PRt He-2-8i-Alidrodphd A -byrmaea-ur e and

syn- N- (4-am no- cycl ohexyT) -5-fTuoro-2-(4-fl uoro-phenox g-nl coti nam de

~ hydr ochl ofethenyl@ming}-cyalomsyl mphihalagie caoid mwtesiﬂrﬁig meas 881afbwed by
addi ti onwgf itgsrsﬁ hyl 20 norpholine (0.17 ml, 1.56 nmol). The reaction

m xture @ thrred under an atnosphere of nitrogen at roomtenperature

for 18 hours, the reaction mxture then partitioned between ethyl acetate
(20 nl) afid NEIRe(300MHZ! DMSDA®): e =88 A8BISE (RPVE), BR0082468285), 8.01- |

PCT/ 1 BO3/ 00439 1 organic | ayer separated. The_organi c |ayer_was_then

vashed wi BIDER(2Eh ). 3t Cat GRS, TACT 0r(2bt, MRlodi iy AR GHH.6D, 20-B8 dr i ed

~_over anhy @Uﬁ]i),flﬁrﬁgfeazjéé‘x}lgﬁ%)?%?é&%d(ﬁh%i%.ﬁ?&Hf &0y 86.1 88 Y89 Ry The

resi due was tr
10 ppm.

LRMS (thermospray) : m/z [M+H]" 510

Example 44 : anti-N-{4-]Acetyl-(2-hydroxybenzyl}-amino]-cyclohexyl}-5-

fluoro-2-{4-fluoro-phenoxy)-nicotinamide

Me\fo

g ()
| | H
N O
F

15 - Anti-Acetic acid - 1-{{acetyl-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-

~ carbonyl}-amino}-cyclohexyl)-amino]-methyl}-phenyl ester (275 mg,
0.512 mmol) (see Preparation 19} and lithium hydroxide (monohydrate, 32 mg,

-0.767 mmol) were dissolved in tetrahydrofuran (10 ml) and water (10 ml) and

- the reaction mixture stirred at room:temperature for 2 hours. 2M Hydrochloric

- 20 acid (0.4 ml) was added and the resultant precipitate filtered off and washed

| with  water (30 mil. = The  solid was then dissolved in

dichloromethane/diethylether and dried over anhydrous sodium sulphate. The -




di ethyl ether (5 m) giving 8 August 2006

syn- N- ( [ ro-2- (4-fl uoro-phenoxy)-py(idine-3 5

car bony#go%oééégcycl ohexyl) pht hgvﬁ?c acid net hyl esteFC'E@ggmHﬁ)g as an
off- white solid. 6): 'H NWR (30 , DMSO-d 8 8.28-8.35 (11H, d),
8.20-8.24 (IH d), 8.01- 8.08 (2H, m, 7.75-7.80 (1 H, d), 7.48-7.64 (214,
m, 7.38-7.43 (1 H d), 7.20-7.38 (4H, m, 4.04-4.16 (11 H, m, 3.84-3.99
(1 H m. savdhk (m?éé u%}nmﬂeo%ml vadub BHivin)  artiNPRAfacktyRENHRRYBBERARY) M Z
[ MtH] ~ 510 Exanpl e

anti - N(4amAuﬂtayblohewarﬁerbe?aWﬂl)loraanph&ﬂoxyynlc:@heawde 5100 mg) as a
fluoro-2- 4thuEJo-phenoxy)-ni cotinamde M OY N OOH F&H NOF 15
Anti - Acet B' %é&P "1-{[acetyl - (4-1[5-fl uoro-2-(4-fl uoro-phenoxy)-py(idine-3-
car bonyl ] - am no) - cycl ohexyl ) - am no] - net hyl ) - phenyl ester (275 ng, 0.512
mol ) (sedqRuMRUAD! Pz ©DERY 5l + B upH) r9>3|2®39 PR vyl 8a1128.082 1P

0.767 mmol ) were dissol ved |gpt etrawgroﬁran r’(q Im)d wat er 2(10 m) and

t he relBct@hbr?.68-{t1F €111 d).r 887af.2806 trﬁ):rtﬁﬁé-ﬁﬁ%(ﬂir di 63Jrﬁ;342(N/H t),

11 or oo Pe @R Sfetred falily M 3R S00TTR MR 2 2 B Dre Bl oo

indichlgy q[mingae(mali ﬁﬁ)leG hm(@mﬂ 'p}ﬂ over anhydrous sodi um sul phat e.
The - -------------- 8 August 2006 03/ 068235 PCT/ |1 B0O3/ 00439

LRMS (electrospray) : m/z [M-H]" 494

Example 45 : anti-N-{4-[Acetyl-(3-hydroxybenzyl}-amino]-cyclohexyl}-5-

10 fluoro-2-(4-fluoro-phenoxy)-nicotinamide

MGYO
g
| ) H

N O

Anfti-N-{4-[3-(tert-Butyl-dimethyl-silanyloxy)-benzylamino]-cyclohexyl}-5-fluoro-2-

- {4-fluoro-phenoxy)-nicotinamide (337 mg, 0.512 mmol) (see Preparation 18)
was dissolved in dichloromethane (10 ml) and diisopropylethylamine (0.15 ml,

15  0.831 mmol) added followed by addition of acetyt chloride (0.051 mi, 0.712
mmol). The reaction mixture was held at room temperature under an

~ atmosphere of nitrogen for 2 hours, and the solvent then removed in vacuo.

- The residue was dissolved in methanol (15 ml) and amberlyst 15 resin (1 g)
was added. The reaction was held at room temperature for a further 18 hours.

20 The rﬁixture 'was then filtered through a short column of celite (5 g) and the
- celite washed with methanol (2-fold .10 ml). The filtrates were then combined,
~ concentrated in vacuo and the residue azeotroped with diethylether. The




72 sol vent was renoved in vacuo giving anti-N-f4-[acetyl - g;;% gbenzyl)

am no | -5-fluoro-2-(4-fl uoro-phenox nicotin as a
B Ly (400 NHz (CD013) 0. 77 (>1/)H s), s 1WEI) m

8.01-8.05 (1 H, 5d)768778(1I—Td)707723(6Hrr)685690
(11-1, d), 6.77-6.84 (1 H, t), 4.52 (2H, s), 3.92-4.10 (1 H, m), 3.59-3.70
(1H, m, 2.22-2.31 (2H, d), 2.18 (3H, s), 1.75-1.98 (4H m, 1 26- 1. 43

(2H,- m pmltk@l\@h(tels@na egPERYed w1h2pérMah& antnitdrsaraH gw anti-N-{4-
anti-N-(4-fAcetVl -(3-hVvdroxvbenzvi)~am no| - cycl ohe | 1-

f1uor o- 2-ka@emlwﬁ%-mdm?@hsiayyll-ﬁmmlrwslﬁmyw rg-2¢ ﬂ@@rp, N!ermw N ~H N
0 F

Anti - N-(4mf'8tl??m[ eg tyrpgb?“ﬁgtvﬁh'Fq SOII anyl oxy) - benzyl am no] - cycl ohexyl ) -5-fi
uor o- 2- (4-fluoro-phenoxyynicoti nam de (337 ng, 0.512 mmol) (see

Prepar at i &4 ISIBI)R (466 MHzs OWSO0-d°) 8i=cBI3X (OeH)a)e9(1BO(015H, 8))d8.20-8.25
diisop op I | am ne é)O. 15 m, 15 0.831 m"mlq%7 added fol |l owed by addi tion
of aceréy I‘B |8ti1:5'@01 EhHH), 1907 {98 (ﬁﬁbl“)).' 1THe? 22448, om). §i%8&- 0118 (s hel d

room-t e N4 p e i d the
ol vent tEaR §oas B MR il BRI IALCAY IS G 8k MR NETIRAET (1
-m) and aftEid] ygt2.18 (M, rs),(1_7§)1.9w42.7aljdn)i.1.251-6 84edet,imphppms hel d at room
tenperature for a further 18 hours. 20 The m xture was then filtered

.t hr ough unn_af. celd £ ) and the celite washed w th nethanol
(2-fold ildﬁlﬂﬁfelén f’qﬂr"f]ﬁr'a{'f'%s[% ez?‘ct)‘%en conbi ned,
Example 46 _: anti-N-{4-[Acetyl-(4-hydroxybenzyl)-amino]-cyclohexyl}-5-

0 - fluoro-2-{4-flucro-phenoxy)-nicotinamide

MeYO

g
| ) H
N~ O

OH

Anti-N-{4-[4-(tert-Butyl-dimethyl-silanyloxy)-benzylaminc]-cyclohexyl}-5-fluoro-2-
(4-fluoro-phenoxy)-nicotinamide (97 mg, 0.171 mmol) (see Preparation 17) was
dissolved in dichloromethane (5 ml) and diisopropylethylamine (0.042 mi,
15 0.239 mmol) added followed by addition of acetyl chloride {(0.015 mi, 0.205
- mmol). The reaction mixture was held at room temperature under and
atmosphere of nitrogen for 2 hours, before removing the solvent in vacuo. The-
residue was dissolved in methanol (10 ml) and amberlyst 15 resin (1 g) and |
trifluoroacetic acid (0.1 ml) added. The reaction mixture was held at-room. -
- 20 - temperature for a further 18 hours. The mixture was then filtered through-a
- short column of celite (5 g) and the celite washed with methanol (2-fold 10ml). .

- The filtrates were combined, concentrated in vacuo and the residue azeotroped .




HeBkdiops The 8

August 3/ 068235 PCT/1B03/00439 73 resulting l was
ey gt

concentrated in vacuo and the residue azeotroped with di e%t},}/

slurrie tane and filtered 4f giving anti-N-{4-
[ acet yl - (3- hydr oxybenzyl ) - am no] - cycl ohexyl ) -5-fl uoro-2-(4-fl uoro- phenoxy) -
ni cotinamde (290 ng) as a white solid. 6): '"H NWR (400 VHz, DMSO-d 8 9. 32
(0.5H, s), 9.18 (0.5H, s), 8.20-8.26 5

| H, m, 8. : i : - of i - 2xt),
6. 5265 (AT Spihnle iy ey s gy o
(1. 5H, moft2giving 1ardHN-{$Yacatylz@l-hydoxyberrsyl)-aminol-cyclohesy}-6fldoro2-dem LRVS

| ect . m =~ 494 le 46 : . .
R e R O
fluoro-2-(4-fluoro-phenoxV)-nicotinamde M O nu NO FNO HNO F
Anti - N-{ 43 HANIIRe(400BVHE, DIISBLAPY! 5 I & 37y 9x ) HDA)Z 8! 4318 Al S1w<‘d)9h.®ayl )-5-fl
(97 ng, 0. 171 mmol

uoro-2 (4-fluoro-phenoxy)-nicoti nam de see

Pr epar &t i 58511 H, wak 7. ti-£29| (¢t m) 6826199 Grbid)abS76.731 (| Hadd) 6.57-6.63

addi 01 on G0t dpRad S Tz st 30 Tty 72 GRE B TR B ur e
was. hel d aBBF(QBIUB?{WéfB&(ZH,Ld),d?M@ﬂ.GO (@Hreephenet b (2H, n9gsiimf or 2 hours,
before renoving the solvent in vacuo. The residue was dissolved in

met hanol (10 ) and anperlyst 15,resin (1 g) and trifluoroacetic acid
(0.1 i) laél!{@elqﬂ@saéfs&:i % IMYtluft86was heid at room

Example 47 : syn-5-Fluoro-2-(4-fluoro-phenoxy)-N-{4-(2-hydroxy-4-methyl-

10 benzoylamino)-cyclohexyl]-nicotinamide

Me
H
PO
| ) H
N 0

2-Hydroxy-4-methylbenzoic acid (91 mg, 0.595 mmol), 1-hydroxybenzotriazole
hydrate (80 mg, 0.595 mmol),. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

_ hydrochloride (134 mg, 0.703 mmolt), syn-N-(4-amino-cyclohexyl)-5-fluoro-2-(4-
.15 fluoro-phenoxy)-nicotinamide hydrochloride (200 mg, 0.541 mmol) (see
.-Preparation 22) and N-methyl morpholine {0.18 ml, 1.62 mmol) were stirred in
N,N-dimethylformamide (5 ml) under an atmospherer of nitrogen at .room
temperature for 18 hours. The N,N-dimethylformamide was removed in vacuo,

and the residue partitioned between dichloromethane (15 ml) and water

20 - (15 ml). The organic phase was separated and washed sequentially-with-a

- 10 % solution of citric acid in water (15 ml) followed by a saturated aqueous

- solution of sodium hydrogen carbonate (15 ml). The organic phase was-then
dried over anhydrous magnesium -sulphate and the solvent removed in vacuo.




20 tenperature for a further 18 hours. The m xture was then filigped

t hr ough colum of celite (5 g) and the celite ,ﬁlﬁj i B nmet hanol
(2-fol d‘?8r??))ag2§5rhe filtrates were nmbi ned, concentr at \ggéf \‘;’%‘{fo and the
resi due azeotroped 8 August 2006 03/ 068235 PCT/1B03/00439 74 with

di ethyl ether. The resulting white solid was slurried with pentane and

filtered off giving
--anti - N-{ 4Thaceisidue( wabytrituraisee wWithl dthyimatetate/pehtainexfil:3 - by folime; B-rafh-

fl uor o- phepoxy)-nicoti namde (46 ng) as a white solid. "H NVR (400 NHz,
DVBO- d6) : 9ing 17- 8 SyB-g-Hugqo- f%-flgpn%pbewy()-j\l-ﬁ-(%pydrpxsgt-mﬂw'«%@n@qym, m,

&2 50- Aoy Slgordfireptihsnatls (3q nip) o Swhfelsbilt, % o0 5%, 00T,
s), 1.86 (2H, s), 1.76-1.83 (2H, d), 1.43-1.60 (4H, n), 1.20-1.40 (2H, m

ppm . IE:QIVI‘EI-l(WéIRC(Z!ﬂ?FMﬂa}ODEiﬁ $-MI1$N‘_H' gﬂ(ﬂb%@gﬁﬂ-ﬂ.%ZUH, mh), |8.0(?L-g.08 (2H,
sSyn- o- uor.o-~2- - uor o- enox - r4- - roxy-4- net
DLz ovBanTT A 122 ), Brarod Qiedi i 6. TR T 506 $0-6185 (M5 840

. 2- Hydr oxy bgmzok 6136} : I dr40py.] i azol e
hydr at e (gb 2@“@%8?#@[‘?@"%% [ rre't@y@gﬁi ﬂbpf%q'pgﬁ*;’- 1&%F%mi i mde

-~ hydr ochl om)d#.40:867(8H, tn, 7eBtiathyoinasked by solvent) ppm.

syn- N- (4- am no-cycl ohexyl )-5-fluoro-2-(4 15 fl uoro-phenoxy)-ni coti nam de

hydr ochl of | 00 . 54 } ee Preparation 22) and N-nethyl
nmor phol I n . TS stirred in N, N-dinmethylformam de (5
LRbEs (8 arSShray i N it 400

m ) under an atnospherer of nitrogen at room tenperature for 18 hours. The

N, N- di et Exh‘f_q_-gmagmgdm was renoved in vacuo, and the residue partitioned

bet ween di chlT oronethane (15 m ) and water

10. - The compounds of the following tabulated examples (Table 3) of the general
formula :

R

N
PORS
| J H
N~ O

‘were prepared by a similar method to that of Example 47 using the appropriate
‘- carboxylic acid and amine as the starting materials.

15 TABLE 3

Starting Amine R
___Prep No.

R
48 22 F

Example No.

49 | 22 TF OH




20 (15 m). The organic phase was separated and washed sequer itaiol()%; with a
10 %solwg)i[)?@sg% citric acid in water (15 nl) foll owed b%@% gﬁ? ed
SP8esh

aqueous of sodium hydrogenmcar bonate (15 m). c phase
was then dried over anhydrous magnesi um sul phate and the sol vent renoved
in vacuo. 8 August 2006 WO 03/068235 PCT/1B03/00439 75 The residue was
triturated with ethyl acetate/pentane (1:1, by volune, 5 m) giving
- syn- 5-fl.uor.o- 2,-(4_f"IW59‘?W1_e’rT5XV)'TNgET-‘(7-—mﬁr Xy- 4=Tmerhyt—-be¢nzoyl
am no) - cycl ohexyll] - ni coti nam gde (130 ng) as| a phi td. 1H NI VIR

(400MHz, " CDC13): (8 = 12.17 (1f-1, s), 8.32-18.3B (1.H , 8.00-8.08 (21-1,
3 (

5m, 7.16-7.22 (|41-1, d), 6.p7-7.01 (1 H, |d),|6.78 (1. H s)} 6.60-6.65 (1
H d), 5.84- 5 92—(+-H -4 23-4-31 (1 H1m 402 g (4L{H m, 2.34
(31-1. s), 1.80-4.00 (83-1, 1y, 1.48-1.67 |(b1l1, m ial |y masked by
solvent) ppm LRNS (electrospfay) mz [ MH||- 4B0O s 48-71 10 The

conpounds of the|foll ow ng tapul ated exanplies [ Tabl € 3)] of the general
fornrulaH NR QR~Y O HNO F were jprepared by%H simllar method to

t hat of Exanple 47 usi b8 the appropRRate ca1r Bokylic geid and]am ne as the
starting materialls. 15 TABLEB Exanple No.| Sthr ne Rl R
: OH

53 22 F H

54" 22 F

55' 22 F

H

M
56' 22 F
F

L
=
ey
| X
57’1 _ 22 F \ﬂ e
58 22 F ‘\/%: H
Bl L
e

~

A

A

59" 22 F

H
M
I
H
M
H
H
e

e
&
e

60° 22 F

61° .22 H

62" - 22 F

0
H
H
M
O
0
0
0
Cl
0O
M




76 50 224

2 F CaCH

Prep No. 48 22 F OH 49 22 F OH 8 August 2006 WO 03/ 06823 Fg’gl' 0@%3/ 00439
F. 52 22 F OH 53 22 F 54’ 22FO'aO"rEP 03
59, 22

Owe 56

Gpoioesy

F22 FOH one 5
Fore OH 61 22 H62' 22 F OH 63’

%,

22 OH cl

"W 600 22

F "O qOre 8 August 2006

64" 22 F \Q/OH
Me
65" 22 F F
OH
66" 24 F OH
°Y©/
HN\l
67 24 F OH
HN1
687 24 F Ho: :
0
'HN\‘
69" 24 F I@/OH
(] ’jﬂH
70 24 F j\;()
s} ‘le
717 24 F OH
6 jH




WD 03/ 068235 PCT/1B03/00439 77 64' 22 F 65 22 FF O0~~ a0t 6?'0&624 F HN
6773 24 g&%%z~b HN 661;3 24 F O HN 69 24 F OH 0N§< /%t 9HO 0 NH
71 24 F H 8 August 2006 V\q803/ 068235 PCT/ | B03/ B These
exanpl es were worked up by partitioning the reaction m xture between ethyl
acetate and water, and the organi c phase was washed with a saturated

ageous solution of sodiumchloride. 2 These exanples were purified by flash

col um chr | &R G bttt | 2 - Lent of
o cmorone] FESSCEARRGGR {hfRait oy bRt AT e oo HlaRt sptases™ o
vol une) . &thgl acetdte endasateheandtiss orgartc iphaselwds washedtwith aesdtecited
sequenti al Ié/ Wi ”f wat e{ a&ld a ?atéjrat ed ageous sol ution of
aqeous solution of sodium chloride.
2 These examples were purified by flash column chromatography on silica gel
-5 eluting with a solvent gradient of dichloromethane : methanol (100 : 0 changing
to 95 : 5 then 70 : 30, by volume). The product was then dissolved in ethyl
acetate, washed sequentially with water and a saturated aqgeous solution of
~ sodium chloride, dried over anhydrous magnesium sulphate and concentrated
under reduced pressure to give the desired compound.
10 ? These compounds -were - diluted with methanol and ethyl acetate unti .
completely soluble before drying over anhydrous magnesium sulphate.

Example 48 :

'H NMR (400MHz, DMSO-d®): & = 9.50 (1H, s), 8.22-8.26 (1H, d), 8.17-8.21
- (1H, d), 7.95-7.99 (1H, m), 7.84-7.92 (1H, d), 7.12-7.23 (7H, m), 6.80-6.85 (1H,
15 d), 3.86-3.95 (1H, m), 3.72-3.82 (1H, m), 1.56-1.82 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 466

Example 49 :

"H NMR (400MHz, DMSO-d®): 5 = 9:83 (1H, s), 8.21-8.24 (1H, m), 8.17-8.20

~ (1H, d), 7.93-7.97 (1H, m), 7.63-7.67 (1H, d), 7.57-7.62 (1H, d), 7.17-7.24 (4H,

20 m), 6.70-6.77 (1H, d), 3.87-3.92 (1H, m), 3.72-3.80 (1H, m), 1.76-1.83 (2H, m),
1.55-1.72 (6H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 466

Example 50 ;

"M NMR (400MHz, DMSO-d%: § = 12.18 (1H, brs), 8.34-8.41 (1H, m), 8.16-8.19
25 (1H, d), 7.93-7.97 (1H, m), 7.80-7.86 (1H, d), 7.28-7.35 (1H, 1), 7.15-7.23 (4H,
m), 6.78-6.86 (2H, m), 3.89-3.94 (1H, m), 3.80-3.88 (1H, m), 1.58-1.80 (8H, m)

LRMS (electrospray) : m/z [M-H]* 466




sodi um chl ori de, dried over anhydrous nmagnesi um sul phate an ngd cgt%%gt rated
Aoty

‘under r ssure to give the desired conpound. 10 2 npounds
wer e d|ﬁﬁ§%§g nmet hanol and ethylgacetate until conp u(?ﬁggﬁuble

before drying over anhydr ous magnesi Um sul phate. Exanple 48: 'H NIVIR
(400VHz, DMSO-d6): 5 9.50 (1H, s), 8.22-8.26 (1H, d), 8.17-8.21 (11 H, d),
7.95-7.99 (1 H n), 7.84-7.92 (1 H d), 7.12-7.23 (7H, m, 6.80-6.85 (1 H,

15 d), 3.BRam¥és4L1l H m, 3.72-3.82 (11 H n), 1.56-1.82 (81-1, m ppm
LRVS (el ectrospray) : nmfiz [I\/H—I]* 466 Exanple 49: '"H NIVIR (400VHz,

DVBO- de) 1 i 1, MMy, 4 8- 120 d),

7.93- 7697 mﬂﬁ %%M&C'?S %}9) 889%'% 671&%”7"32 (Hdi?lif ?4 "?'(757%7‘24 :

. (14%611 8:29,0 OQH(2P%|?O 6.6876. g&l('ZH y 3&7&703 (EEIN(SI’H!)( H|378%3 .80. (18, ;’mﬁ(Brr?SU[‘iM fTH])
m el ecltrospra Z *

466 ExarrEﬁ("i o163 ﬁP%’F& (’&ob({ﬁﬂ SaNBh, aﬁ)ppn@f = 12.18 (lpH ybrs)

8.34-8,41 (L . 816819 25 (1 H d). 7.93-7.97 (1 H m, 7.80-7.86

(1 H, &), LRMBleledtospray) : miz IM-HI548023 (41-1, n), 6.78-6.86 (21-1, m),
3.89-3.94 (1 H n), 3.80-3.88 (1 H m, 1.58-1.80 (84, n) PPM LRVS

(el ectrospy [ M H 4466 8 August 2006 WO 03/068235 PCT[ I B03/00439
79Exa e—g-ﬁp-%%m 400VHz, CD,OD): 5 8.03-8.07 (2H, m), 710721(4H
, 6. 96 97-4 07 3.
| '(1H m QJL{%%%Q‘O@Z é%ééj éo*%‘ﬁb'aﬁas 15504 7409- %E‘;IH (‘ﬂ% Sﬁnﬁ’? LRVS
(el ectrospoadyiiH, tezs1-6173 (314,.89), £56000F (A7, m), 3.72-3.81 (1H, m), 3.37 (2H,

s), 1.66-1.80 (6H, m), 1.51-1.62 (6H, m) ppm.

10 LRMS (electrospray) : m/z [M-H]" 480

Example 53 :

'H NMR (400MHz, DMSO-d®): § = 9.08 (1H, s), 8.22-8.26 (1H, d), 8.14-8.17

(1H, d), 7.92-7.96 (1H, d), 7.63-7.67 (1H, d), 7.16-7.23 (4H, d), 6.94-6.99 (2H,

d), 6.57-6.62 (2H, d), 3.78-3.86 (1H, m), 3.52-3.61 (1H, m), 3.23 (2H, s), 1.46-
15  1.86 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 480

Example 54 :

'H NMR (300MHz, DMSO-d®): 5 = 9.08 (1H, s), 8.26-8.32 (1H, d), 8.21-8.25
(1H, d), 8.01-8.07 (1H, m), 7.75-7.82 (1H, m), 7.19-7.38 (6H, m), 6.92-6.97
20 (1H, d), 3.76-4.01 (5H, m), 1.54-1.80 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 408

Example 55 :

'H NMR (300MHz, DMSO-d®): & = 9.48 (1H, brs), 8.26-8.33 (1H, d), 8.20-8.25
- (1H, d), 7.98-8.06 (1H, m), 7.74-7.80 (1H, d), 7.18-7.41 (6H, m), 6.77-6.82 (1H
25 d), 3.76-4.03 (5H, m), 1.50-1.92 (8H, m) ppm.

- LRMS (thermospray) : m/z [M+H] 498




"H NWVR (400vHz, CD30D): 8 = 8.00-8.08 (2H, m, 7.09-7. 19 £ 00-
7.08 uﬁoo&%msz:?s 57-6.72 (3H, m, 4.00-4.09 (1 H m, %ﬁ'{%ﬁ%ﬁi
3.37 (2H, , 1.66-1.80 (6H, n), 1.51-1.62 (6H, n ppm

(el ectrospray) mz [MH + 480 Exanple 53: |H NWVR (400vHz, DVSO-d6): 8 9.08
(1 H s), 822-8.26 (1H, d), 8.14-8.17 (1H, d), 7.92-7.96 (1 H, d),
7.63-7.67 (1H, d), 7.16-7.23 (4H, d), 6.94-6.99 (2H, d), 6.57-6.62 (2H,

d), 378@,@,@,%45@ m, 3.52-3.61 (1 H n), 3.23 (2H, s), 1.46- 15 1.86"
(8H, el ectrospray): mz [MH + 480 Exanple 54: | H NWR

838?@207%%33003“%05“@@&?6 5958 QUi Fanhiag A op A204385 %)

FIVHEI} 29(7!6-!4:!08 CI(EBiDTnmlHHhI{I)E/g 173(8:{(31144 cﬂrlmnrvao?oﬁi(d)hergﬂam@am? )mfz
~ rs
8. 26- 8. 33§)( 1‘%?%55 éibotf@ @532-519314(“5!) my 385 6‘6 (H. HM) 3 éb‘r (24, %80 (1
"H d), &7 . 3.76-4.03 (5H m,

1, 502 1595 éHl'ylfr'%a@%H SF?A)% zmg?%gsdporldpi ”ﬂﬁp'ﬁ)mw * 498 8 Afjgust m2006 WO
03/ 068235 56 ' H NIVIR (300vHz, DMBO-d6): 8 9.58
(11-1, s)"ﬁ@%&ﬁ%ﬁ% 1’%%@‘?'3?2”@08 24 (I H, d§, 8.00-8. 07 (1 L |
7.77-7.83 (1 H, d), 7.20-7.30 (41-1, d), 6.96-7.03 (1 H, d), 6.77-6.83
(21-1, MMS(lll m, 355364(111 m, 3.26 (21-1, s, 5

partlally masked by solvent), 1.52-1.80 (81-1, ppm LRVS (thernospray):
mz [ MeH] R (@OQMHE éKAsdeﬁj“'S/EFB (790@}4423) @'\@ﬁa@) (18, 8),7824%8l23. s),

' _8 27-8. 32 - 8. 25
: {1 d) 7 96-8 05 (1H m), 7.70-7.78 {(1H, d), 7.20-7.30 (4H, d), 6.57-6.80 (3H,

10 'm), 3.82-3.94 (1H, m), 3.58-3.78 (4H, m), 3.24 (2H, s, partially masked by
solvent), 1.52-1.78 (8H, m) ppm.

LRMS (thermospray) : miz [M+H]* 512

Example 58 :

'H NMR (300MHz, DMSO-d®): & = 9.92 (1H, s), 8.26-8.32 (1H, d), 8.19-8.24

15 (1H, d), 7.91-8.05 (1H, m), 7.78-7.84 (1H, d), 7.16-7.30 (5H, m), 6.95-7.02 {1H,
m), 6.83-6.88 (1H, d), 3.82-3.96 (1H, m), 3.57-3.69 (1H, m), 3.26 (2H, s,
partially masked by solvent), 1.53-1.78 (8H, m) ppm.

" LRMS (thermospray) : m/z [M+H]" 516

Example 59 :

20 'H NMR (300MHz, DMSO-d®): & = 8.70 (1H, s), 8.28-8.33 (1H, d), 8.20-8.24
(1H, d), 7.96-8.02 (1H, m), 7.70-7.77 (1H, d), 7.20-7.28 (4H, d), 6.57-6.82 (3H,
m), 3.81-3.94 (1H, m), 3.60-3.80 (4H, m), 3.24 (2H, s, partially masked by
solvent), 1.52-1.78 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 512

25 Example 60 :

~"H NMR (300MHz, DMSO-d%: & .= 8.80 (1H, brs), 8.25-8.33 (1H, d), 8.18-8.23
(1H, d), 7.95-8.05 (1H, m), 7.73-7.78 (1H, d), 7.17-7.34 (4H, d), 6.56-6.82 (3H,




(1 H d), 7.96-8.05 (1 H, n), 7.70-7.78 (1 H, d), 7.20-7. %
6.57- 6. 10rr),3.82394(111 n). 3.58-3.78 g?‘ 324
(21-1, S‘?’O(;?g’g"{#zg?ly masked by sol Vesfl 1.52-1.78 (81- 1£’ B LRIVB
(thermospray): mz [I\/H—I]+ 512 Exanple 58 1H NIVIR (300vHz, DMSO-d 6)

9.92 (111-1, s), 8.26-8.32 (11-1, d) 8.19-8.24 15 (11 H, d), 7. 91 8 05 (1

H m), 7.78-7.84 (1 H d), 7.16-7.30 (51-1, n), 6.95-7.02 (1 H,

6.83-6.88)13k41- §{?e1 O|(3|H3?mj3 39673@11 %) 53?5;9[ sggégﬁ ﬁﬁ lelzgenyQ) Ngy12§7(321 1,

s, vpartially mas by solven
(t her nosp(@,)m) ppm.[ MFH + 516 Exanple 59: 20 HNIVIR(SOOVHZ DVBO-d): 8
= 8.70 (11-1, s), 8.28-8.33 (11-1, d), 8.20-8.24 (I H d), 7.96-8.02 (1 H,

m, 7.70- LIRS (thetinosprayy: 0z (M2A]* (842 1, d), 6.57-6.82 (31-1, m,
3.81-3.94 (11-1, n), 3.60-3.80 (41-1, n), 3.24 (21-1, s, partially masked

by solveg Ei ]I 2%1 78 (81-1, m ppm LRMS (therrmspray) mz [MH * 512
25 Exanpl NVR (300\/Hz D VI SOd) 8 8 80 (111-1, brs) 8. 25-8. 33

(11-1, d), - 8. (1 7.95-8. 05 7.73-7.78 (1 H, d),
7.17-7534" F(IANMB (WM%Z,S@D@:GQS(‘BQ&B (‘EHA&D 6@68-5 (wmn:?/zmzms(m

PCT/ £ BO3/ QQ4 9 3.22

(31-1, s)p"(3 ?gﬁ%é% bﬁl‘l’ }nMn@r'Fl Pl ?’ﬁff?ﬂi@'ﬂr 89%(‘;3?@‘:‘] 512

. Exanpl e -66.78-8.44 0 m:s@ms B06- 11 2H,65; 84852 641- 1,
d), 797 83 2WR( %ﬂ a’)é 490@% 4, "?{ %?4((4%31 2xd)6

7. oo 7. 101 1H§ -1. %0 .anﬁagl @Q-w @H mepaelaﬂqukfdrby sQlvers) pRivs. 31 (1

Hd)400408( m, 3.58 (21-1, s), 2.43-2.54 (1 H m, 1.78-1.90

(61-1, n)LRMS(BIQCW@SF(ray)- Am/ziM-pHT 4621 | y masked by sol vent) ppm LRVB

(el ectrospray) mz [MH + 462 10 Exanpl e 62:

10 Example 62 :

'H NMR (300MHz, DMSO-d®: & = 12.58 (1H, s), 10.00 (1H, s), 8.30-8.36 (1H,
d), 8.01-8.03 (1H, d), 8.06-8.13 (1H, m), 7.99-8.06 (1H, m), 7.70-7.76 (1H, d),
7.20-7.29 (4H, d), 6.20-6.30 (2H, d + s), 3.88-3.99 (1H, brs), 3.60-3.88 (1H,
brs), 1.53-1.88 (8H, m) ppm.

15 LRMS (thermospray) : m/z [M+H]" 484

Example 63 :

'H NMR (300MHz, DMSO-d®): § = 12.74-12.80 (1H, brs), 8.30-8.36 (1H, d),

8.18-8.23 (2H, m), 7.98-8.04 (1H, m), 7.80-7.85 (1H, d), 7.20-7.25 (4H, d),

6.39-6.48 (2H, d + s), 3.93-4.01 (1H, brs), 3.80-3.91 (1H, brs), 3.77 (3H, s),
20 1.62-1.90 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 498.

Example 64 :

'H NMR (300MHz, DMSO-d®): & = 8.26-8.32 (1H, d), 8.01-8.03 (1H, d), 7.98-

8.04 (1H, dd), 7.58-7.64 (1H, d), 7.19-7.28 (4H, d), 7.12-7.18 (1H, 1), 6.68-6.79
25 (3H, m), 4.42 (2H, s), 3.85-3.97 (1H,- brs), 3.70-3.80 (1H, brs) 2.24 (3H, s)

1.53-1.79 (8H, m) ppm.

- LRMS (thermospray) : m/z [M+H]" 496.




11-1 NI'VIR (300VHz, DVMBO-d 6): 8 12.58 (1 H, s), 10.00 (188%.1 t,%q%630 8. 36
(1 H, 03(1H d)806813(1H,rT),7998
7.70-7. %0("?’"%]2358 .20-7.29 (41- hz 6. 20- 6. 30 (21-HCT/PO3H
3.88-3.99 (1 H, brs), 3 60-3.88 (1 brs), 1.53-1.88 (81-1, m) ppm 15
LRVS (thernmospray): mz [ MH + 484 Exanple 63: 6): 1H N VIR (300VHz,
DVBO-d 12.74-12.80 (11-1, brs), 8.30-8.36 (11-1, d), 8.18-8.23 (21-1, m),

7.98-8. 04Ekhindle 69; 7.80-7.85 (11-1, d), 7.20-7.25 (41-1, d), 6.39-6.48
(21-1, d ¥ s), 3.93-4.01 (11-1, brs), 3.80-3.91 (11-1, brs), 3.77 (31-1,

s), 20 11 -], . : )
Exanpl e 641 THFRGE M PIIS Gk & o} O G RIEE 28ls,31 Thf, Wy 8lab-63%, o5
H d), 7. O, 6, 083808, M), 7. BB7 BAEH n}16.60-6 78 @9 TR 4313:00 (M,
7.12-7.18 S% H, _E) 6,68-6.79 25 (31-1, m), 4.42 (21-1, s), 3.85-3.97 (1
H brs), 0152 3@1§H1m)r5apﬂ) 2.24 (31-1, s), 1.53-1.79 (81-1, m) ppm
LRMS (therm)sgray) mz [ MtH + 496., 8 August 2006 WD 031068235

PCT/ 1883/ b (thsgnemnaubl R/BRM+HF 48R (300VHz, DVMSO-d 6): 8 11.00 (1 H,

s), 8. 26 8.31 (1 H d), 8.20-8.21 (1 H d), 7.93-8.03 (2H n, 7.18-7.34
(5H, ExGRidie (2H nm, 3.83-3.99 (2H brs), 1.52-1.80 (8H, m ppm 5
LRVB the mz [ M-H 4 486. nple 66: | H NVR ( 400NHz CD30D): 5

o 02480101 g lgocds; 595'593(2% r&s?z-%sf%éza . Teht- #?60@7 7o a7
--E&HH] T) #2000, th)( 8tF8-6B4P@M, dY) 4604 {£!(eAt fb?sS)PE’,aQ@ Pl é)[MBU@d $0°47.
(1H brs), 1.73-1.87 (6H, m), 1.60-1.72 (2H, m) ppm.

10 LRMS (electrospray) : m/z [M+Na]* 547, [M-H]* 523.

Example 67 :

'H NMR (400MHz, CD;OD): & = 8.05-8.09 (2H, m), 7.22-7.30 (3H, m), 7.13-
7.21 (4H, m), 6.91-6.96 (1H, m), 4.05-4.10 (1H, m), 3.96 (2H, s), 3.82-3.90 (1H,
m), 1.73-1.85 (6H, m), 1.60-1.72 (2H, m) ppm.

16 LRMS (electrospray) : m/z [M+Na]" 547, [M-H]* 523.

Example 68 :

'H NMR (400MHz, DMSO-d°): 5 = 8.93-9.00 (1H, brs), 8.26-8.32 (1H, d), 8.20

(1H, s), 7.95-8.00 (1H, m), 7.81-7.87 (2H, m), 7.34-7.40 (1H, t), 7.18-7.27 (4H,

d), 6.83-6.91 (2H, m), 3.83-3.93 (3H, m), 3.64-3.72 {1H, m), 1.56-1.75 (8H,
20 2xm) ppm.

- LRMS (electrospray) : m/z [M+Na]* 547, [M-H]" 523.

Found o 59.29; H, 4.85; N, 10.38. C27H26F2N405. 0.1mol N,N-dimethyl
- formamide, 1mol HzO requires C, 59.63; H, 5.26; N, 10.44%.

Example 69 :
25 'HNMR {400MHz, CD;0D}. 8 = 8.25-8.35 (1H, brs), 8.07-8.12 (2H, m), 7.53-
- 7.63 (1H, m), 7.06-7.22 (6H, 2xm), 6.68-6.73 (2H, d), 3.99-4.08 (1H, brs), 3.75-
-3.85 (3H, m), 3.43 (2H, s), 1.65-1 .80 (6H, m), 1.563-1.63 (2H, m) ppm.




Exarrple 67: | H NVR (400VHz, CD30D): 8 = 8.05-8.09 (2H, i 0 (3H,
, 3\,‘,%@&8§4Hm691696(1Hrr)405410(1 ’ﬁ@éﬁ?tﬂm
s)382’3 ¢ m, 1.73-1.85 (§H ). 1.60-1.72 (2 B 15 LRVS
(el ectrospray): mlz [ MtNa]* 547, [MH " 523. Exanple 68: 'H NVR (400VHz,
DVSO- d6): 5 = 8.93-9.00 (1 H, brs), 8.26-8.32 (1L H, d), 8.20 (I H s),
7.95-8.00 (1L H, ), 7.81-7.87 (2H n), 7.34-7.40 (1 H, t), 7.18-7.27 (4H,
~d), 6. 83 ERAS (dlabiratbrad) SHANPNEPEG 1ML 8373 72 (1 H 1), 1.56-1.75
(8H, 20 2xm) ppm (eI ec rospray): z [ MtNa] + 547, [MH + 523. Found
C 59.29; H, 4.85: N 10. 38. C27H26F2N405 0.1mol N, N-di methyl formani de,
mol H2OEXampledd:c 59.63; H, 5.26: N, 10.44% Exanple 69: 25
HNI\/R(40 , CD30D) : 8=8. 25-8. 35(| H, brs), 8. 07-8. 12(2H, n), 7. 53- 7.63 (1 H,
M, 7.06- masmom,, CO:0D)6 578 §.05i8.13 (28, 99), 4.58-7(37 iHom) 70875

385 (3 @ 423) (2Ho 2 bm A0 15 39428 @B i B8 8 b o, ©

[MeNa] & 5 7¢ . 8 8.05-8. 12
E ]5m§8§ @M H1)4355”212H @)?‘17773731955_56 W{(Y{;/RSVW@M@7 i PITRVEDeS

12,0 TR ety e AT 2 (0
(electrospray): mlz [ M:Na] + 561, [MH + 537. Exanple 71 'H NVR (400M Hz,

CD30D): SEZam®I®733 (1 H, d), 8.04-8.10 (21-1, n), 7.53-7.60 (1 H, m),
7.11-7.22 (41-1, m, 7.06-7.11 (1 H 1), 6.72-6.76 (21-1, n), 6.59-6.64 (1

“H 10 d)? Hﬂlm{mmf-(zldfby,dﬂﬁb 8.2648. 33Q5H 4¥,-8.049.103247 m) 24.58-7.60 .
166183 m ., L 56 1065 (211, ppI

) 710725 (4H, m), 7.06-7.11 (1H t), 6.72-6.76 {2H, m), 6.59-6.64 (1H,
10 d), 4-.00~4.08.(1H, brs), 3.74-3.85 (3H; m), 3.47 (2H, s), 1.66-1.83 (6H, m), 1.56-

1.65 (2H, m) ppm.
LRMS (electrospray) : m/z [M+Naj® 561, [M-H]" 537.

Example 72 : syn-5-Fluoro-2-{4-fluoro-phenoxy)-N-{4]3-{2-hydroxy-

benzyi).ureido]-cyclohexyl}-nicotinamide

S
. H

OH
N O

15

2-Aminomethyl phenol (62 mg, 0.386 mmol), syn-5-fluoro-2(4-fluoro-phenoxy)--
- N-{4-[(imidazole-1-carbonyl)-amino]-cyclohexyl}-nicotinamide (142 mg,

- 0.322 mmol) (see Preparation 25) and triethylamine (0.06 ml, 0.386 ‘mmol)
-were stirred in dichloromethane (10 mi) under an atmosphere of nitrogen-at
20' -room temperature for 18 hours. ‘The reaction-mixture was then washed-
- sequentially with water (6 ml) and a10 % solution of citric acid in water (6 mi).




LRVS (el ectrospray): mz [M:Naj + 561, [M H + 537. Exanpl eSZAZu £ 2006
syn-5- Fl ugr o- 2- S4-f | uor o- phanoxy) - Nd4-[ 3- ( 2- hydr ox gus

benzyl) .Wpé}?‘@fﬁz-%ycl ohexyl ) -ni cot i n%II] de HHNN oY BCBIBOEYR 4 No
15 F 2- Ami nonet hyl phenol (62 ng, 0.'386 mmol ),
syn-5-fluoro-2(4-fluoro-phenoxy)- N (4-[(imdazole-1

-car bonyl ) -am no] -cycl ohexyl | -ni cotinam de (142 ng, 0.322 mmol) (see

Preparati- d Leth ] . 0. ' din
i chi or ontihuafR0 PhERE s T Rkafert SRdc e S0, ABldrout bBoPEshif

t enper at wulpiiate. Thehsolvent Wae theagehwved kit vaeuovandt thenreshhizgettiturated
sequentially wt and_a 10 % sol utié‘gﬂof citric acid in water

(6 m). Mfﬂb&iﬁéhﬂéﬁm%%ﬁg%g%%é@ﬂywﬁéww uesg-phenogy hbirftd3phase
then T emse RGeS AL AR RARRIN TR inE) 363 RAREYREM (3- ot

5 m) %o gglide syn-5-fl uoro-2-(4-fluoro-phenoxy)-N{4-[3-
(2- hydr oxy- benzyl ) - urei do] - cycl ohexyl ) -ni coti nam de (102 ng) as a pale

1717 P RuRaabil ChE) 3 5074 Cha 4. g 298138 Iy B 5980810571

. 6.97-f 6%d. dYy BB . -y 6%B4.8 o (11
? 76- 4. .855)(' ?38# 159)13 @T-ZQ}Z'J?%%SE? ﬁqwfﬁgfiy?@@&@ ;6?8%6}924“5'}7-(’)21. 17 (1
H m, 3.6886.58B(14, 1), 4H6-4B560H thet.2B3a5 (hi, m), 3211426 @bl d), 4.6Y- ppm 10
LRVB( el ecf 123534, 8156461 1A /), 53 PBE 6 M) 1.35-1.51 (2H, m) ppm.

10 LRMS (electrospray) : m/z [M-H]" 495

Examples 73-75

The compounds of the following tabulated examples (Table 4) of the general

formula :

H

HoH

PORS
| J H
N O
F

R

15 were prepared by a similar method to that of Example 72 using the appropriate
amine starting material.




The conpounds of the follow ng tabul ated exanpl es (Table @AuOf sttib% gener al
formula; HH NN OYR F,( N\I:DOOO0O HNO F 15 were rgg}oareg by a
sim|ar WROHBS$XHD that of Exanple 7% usi ng the appropri a]t’%T/%WH%‘mgt arting
material. 8 August 2006 WD 03/0682 5 PCT/ 11103/ 00439 85 TABLE 4 Exanpl e
No Starting Intermediate R Prep No. 73 25 1 OH 74" 25 OH 75 25 This
conpound was isolated by filtering the aqueous phase after work-up. The
-solid was dissolved in nmethanol, driggLgwer anhydrous. magnesi um sul phate
and concentrated under reduced pressure. The residue was triturated with 5
di et hyl ether to gilv %ﬁ dgs] &ladingd otenchedidte gnpl e "HMNVIR (400VHz,
CD30D): 8 8. 00-8.(6€’f lf m| 7.01Pmp?Ro(51-1,] M), 6. 64-

: 73

® el

OH

74’ 25 \/@OH

75 25 \/Q/O”
F

. " This compound was isolated by fittering the aqueous phase after work-up. The

solid was dissolved in methanol, dried over anhydrous magnesium sulphate
and concentrated under reduced pressure. The residue was ftriturated with
5 diethylether to give the desired compound.

Example 73

"H NMR (400MHz, CD;OD): & = 8.00-8.06 (2H, m), 7.01-7.20 (5H, m), 6.64-
- 6.70 (2H, m), 6.58-6.63 (1H, d), 4.19 (2H, s), 3.98-4.06 (1H, brs), 3.62-3.71
(1H, brs), 1.64-1.82 (6H, m), 1.50-1.61 (2H, m) ppm.

10 LRMS (electrospray) : m/z [M+Na]" 519, [M-H]" 495.

Example 74
""H NMR (400MHz, DMSO-de): 8 = 9.17 (1H, s), 8.21-8.25 (1H, d), 8.16-8.18
- {1H, d), 7.93-7.97 (1H, dd), 7.15-7.21 (4H, d), 6.95-7.00 (2H, d), 6.40-6.44 (2H,
d), 5.99-6.04 (1H, t), 5.68-5.75 (1H, d), 3.97-4.01 (2H, d), 3.78-3.87 (1H, brs),
15 3.44-3.55 (1H, brs), 1.40-1.64 (8H, m) ppm.

- LRMS (electrospray) : m/z [M+H]" 497, [M+Na]" 519, [M-H]* 495.

Example 75
o TH NMR (400MHz, CD30D): 6 = 8.00-8.06 (2H, m), 7.02-7.18 (4H, m), 6.93-
S .6.99 (1H, t), 6.48-6.52 (1H, d), 6.39-6.46 (1H, m), 4.34 (1H, s), 4.18 (1H, s),
20 3.97-4.06 (1H, brs), 3.60-3.72 (1H, ‘m), 1.61-1.82 (6H, m), 1.48-1.60 (2H, m_) '
ppm. '




6.70 (2H m, 6.58-6.63 (1 H d), 4.19 (21-1, s), 3.98-4.Q6 ;tz’lo?brs)
3.62-3. 7‘;70090535brs) 1.64-1.82 (6H, m, 1.50-1.61 (2H, 8 LRIVIS
(el ect roXpray$® @ z [ MeNa] + 519 [N%¥]+ 495. Exanpl e 74PSHRPOHEs00mz,
DIVISO-d 6): 8 9 17 (11-1, s) 8.25 (1 H, d), 8.16-8.18 (I H d),
7.93-7.97 (1 H, dd), 7.15-7.21 (41-1, d), 6.95-7.00 (2H, d), 6.40-6.44
(21-1, d)599604(1Ht)568575(1H d, 3.97-4.01 (21-1, d),
3.78-3.87 1 b 1.40-1.64 (8H, m ppm
LRI VI S (elLSﬁ?%glg?ti@épray)ﬁn%ﬂﬂ@aﬁé%@ mLHIJa]ﬁBSN [MH + 495. Exanple 75
"HNVIR (400VMHz, CD30D): 5 = 8.00-8.06 (2H, m, 7.02-7.18 (41-1, nm), 6.93-
6.99 (11 BX le¢ 5-5lperos2 di

4.18 (1 H

nm, 1.48- i > ic 8¢l 03/ 068235 PCTf 1 BO3/ 00439 86
LRVS (el ectrospray) mz [MrNa]+ 537 [MH]+ 513. Exanple 76

syn--N- (44r 5- Fl uor o- 2- (4-f | uor o- phenoxy) pyri di ng<3N

car bonvi | - ami nol - cycl ohexyl ) - Dht hal am ¢ acjd NFOHOO00 OH NOF 5
syn-N-(4-{[ 5-Fl uoro-2-(4-fl uoro-pheno - pM(i erge~3- car bonyl ] - am nol -

cycl ohexyl) - pht hal am ¢ aci d met hy e37 |, 0.742 mmvol) (see Exanple
43) and a 1 Msol ution of AN fraxt de @ (1.5 mM, 1.484 mol)
- were dissolved in tetrahydrbfu an{5 m) and he reaction was stirred at

" room tenperature for 18 hou ﬁ. M Hydrochloric acid (0.8 m) was added,
and the

m, 1.61-1.82 (6H,

1
00
~
N
[EEN
I

5 syn-N-(4-{[5-Fluoro-2-(4-flucro-phenoxy)-pyridine-3-carbonyl}-amino}-

cyclohexyl)-phthalamic acid methyl ester (378 mg, 0.742 mmol) (see Example
43) and a 1 M solution of lithium hydroxide in water (1.5 ml, 1.484 mmol) were
dissolved in tetrahydrofuran (5 ml) and the reaction was stirred at room -
temperature for 18 hours. 2 M Hydrochloric acid (0.8 mi) was added, and the

10 reaction mixture extracted with dichloromethane (3-fold 10 ml). The combined
organic extracts were dried over anhydrous magnesium sulphate and the
solvent removed in vacuo. The residue was triturated with diethylether (5 mi)
giving syn-N-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl])-amino}-
cyclohexyl)-phthalamic acid (235 mg) as an off-white solid.

15 - "H NMR (300MHz, DMSO-d%: & = 12.63 (1H, brs), 8.20-8.30 (2H, m), 8.12-8.17
© (1H, d), 7.98-8.06 (1H, m), 7.73-7.81 (1H, d), 7.48-7.58 (2H, m), 7.30-7.35 (1H, -
© d), 7.18-7.28 (4H, d), 3.78-3.96 (2H, m), 1.60-1.83 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 494




10 reaction m xture extracted w th di chl oronmet hane (3-fol gﬁto ng;z? The
conbi ned\‘; ﬁlrf%??ghi extracts were dried over anhydrous nagn YA Pghate and
the sol Vo ved in vacuo. The rse;si due was triturat eBCHEHOMR hyl et her
(5 mM) giving

syn-N- (4-{[5-fl uoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl | -am no) -

cycl ohexyl ) -phthalam c acid (235 ng) as an off-white solid. 15 1H NMR

- (300vHz, 166) 760 = 12. GyrlN-(A15Fhlordi2 49-h 517 (I
H d), 7.98-8. H . (.73-17.38 H, a), 7. - 58 2H, —~30-7.35
(1 H d) carhasylFapinokayctbhexyll7isophtitalahtic acid methyl ésfd (8H, nm) ppm
LRMS (el ectrospray) mz [MH* 494 - ---------n---- 8 August 2006 WO
03/ 068235 PCT/1B03/00439 87 Exanple 76a

syn- N- (44FS- Fl uor o- 2- (4-f | uor o- phenoxy) - pyr i@t ng- 3-

car bonvi | -am nol - cycl ohexyl ) -i sopht hagl a neqﬂm% este H NOw FT O
O ON H NF Isophthalic aci F ng, 0.781 mmol), 1-
5 hydroxybenzotri azol e 1. Xy nmol )oand 1-(3

~di met hyl am nopr opyl ) - 3- et ?ﬁ;inide hydr ochl ori de (195 ng, 1.02 mmol)
were dissolved in N, Ndi mde (6 m) at roomtenperature and syn-
N: (4- am no-cycl ohexyl ) -5-fl '2-(4-f|uoro-phenoxy)-nicotinanide

~hydrochl oride (300 ng, 0.781 pzv (see Preparation 22) added followed by
.10 addition of N-nethyl norph e (0.17 m, 1.56 mmol ). The reaction
m-xture was stirred under an fosphere of nitrogen at room tenperature
for 18 hours E

O

- Isophthalic acid monomethyl ester (141 mg, 0.781 mmol), 1-
5 - hydroxybenzotriazole  hydrate  (158mg, 1.17 mmol) and  1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol)
- were dissolved in N,N-dimethylformamide (6 ml) at room temperature and syn-
N-(4-amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
.- hydrochloride (300.mg, 0.781 mmol) (see Preparation 22) added followed by
10 addition of N-methyl morpholine (0.17 ml, 1.56 mmol). The reaction mixture
‘was stirred under an atmosphere of nitrogen at room temperature for 18 hours
and then partitioned between ethyl acetate (20 ml) and water (20 mi) and the
organic layer separated. The organic phase was then washed with a saturated
aqueous solution of sodium chloride (20 mi), dried over anhydrous magnesium
+ - 15 sulphate and the solvent removed in vacuo. The residue was triturated with
diethylether -(Sml). giving - syn-N-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
++.+ carbonyl]-amino}-cyclohexyl)-isophthalamic acid methyl ester (398 mg) as an
off-white solid. |

~"H NMR (300MHz, DMSO-d°): 5 = 8.32-8.45 (2H, m), 8.28 (1H, 5), 7.92-8.18
20 (4H, m), 7.60-7.68 (1H, ), 7.20-7.40 (4H, m), 3.80-4.20 (5H, m), 1.56-1.97 (8H,
m) ppm. |

LRMS (thermospray) : m/z [M+H]* 510




and then partitioned between ethyl acetate (20 ml) and water ) and
‘the qﬁalc Ia%ﬁr separated. The organi c phase was then

saturate oﬁﬂﬂ% s sol ution of sod|%¥1chloride (20 m), B V&S00S
anhydr ous magnesi um 15 sul phate and "t'he sol vent renoved in vacuo. The
residue was triturated with diethylether (5m) giving

syn-N- (4-([5-fluoro-2-(4-fluoro- phenoxy) pyrldlne 3-

car bonyl ] ) ) ) c A KO) as an
of f-vihi t X R SRR . ey yiiditie-3Y
(11-1, s)garbomfusamam}zeycﬂéu tei® hilaﬁﬁl écltlme {Bstar 7. 40 (4H m,
3.80-4 20 (511, m, 1.56-1.97 (8H, M ppm LRMS (thernospray) mz [ MH +
510 8 August 2006 WD 03/068235 PCT/1B03/00439 88 Exanple 76b

syn- N- (44r 5- Fl uor o- 2- (4- f 1 uor o- phenoxy) - pyr i di ne-3

carbonV|I-an1noI cycl ohexyl ) -terepht hal am c 2
lre FN::::TO HNO F Terephthal
0.781 nnDI) 1 5 hydr oxybenzot gazol-€

i3 %( ester 0 O HN O
norre hyl ester (141 ny,
58 ng, 1.17 nmol) and 1-(3-

di met hyl am nopr opyl ) - 3- thyI caglbod sl drochl oride (195 ng, 1.02 mmol)
were dissolved in N N f ﬁ Yde (6 m) at roomtenperature and syn-
N o)
F

Terephthalic acid monomethyl ester (141 mg, 0781 mmol), 1-

‘5 hydroxybenzotriazole: hydrate (158 mg, 1.17 mmol) and 1-(3-

dimethyiaminopropyl)-3-ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol)

- were dissolved in N,N-dimethylformamide (6 ml) at room temperature and syn-
N-(4-amino-cyclohexyl)-5-fluoro-2-(4-flucro-phenoxy)-nicotinamide

- hydrochloride (300 mg, 0.781 mmol) (see Preparation 22) added followed by

10  addition of N-methyl morpholine (0.17 ml, 1.56 mmol). The reaction mixture

was stirred under an atmosphere of nitrogen at room temperature for 18 hours,

~. and then partitioned between ethyl acetate (20 ml) and water (20 ml) and the

- organic layer separated. The organic layer was then washed with a saturated

aqueous solution of sodium chloride (20 ml), dried over anhydrous magnesium

15 sulphate and the solvent removed in vacuo. The residue was triturated with

- diethylether (5 mil) giving syn-N-(4-{{5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-

carbonyl]-amino}-cyclohexy!)-te_rephthalamic acid methyl ester (395 mg) as an

off-white solid.

. "™H NMR (300MHz, DMSO-d®): § = 8.21-8.37 (3H, m), 8.‘00-8.16(3H, d), 7.89-
20 - 7.94 (2H, d), 7.40-7.34 (4H, d), 3.80-4.08 (5H, m), 1.56-1.95 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 510




N- (4- am no- cycl ohexyl ) -5-fl uoro-2-(4-fl uoro-phenoxy) - ni cogi&gam%ﬁo
hydrochl‘géi 9@ 8(2%?0 ng, 0.781 mmol) (see Preparation 22) a 1o dnd gvved by
10 addi tV 3if*Gf nmet hyl norpholine (Q.17 nm, 1.56 nmol ).PCF'F(@B(}‘}@Q‘Wi on
m xture was stirred under an atnosphere of nitrogen at roomtenperature
for 18 hours, and then partitioned between ethyl acetate (20 m ) and water
(20 M) and the organic |ayer separated. The organic | ayer was then washed
with a.s areous sol ution of sodiumchloride (20 m), dried over
anhydr OU%M sul phate and the sol vent renoved in vacuo. The
residue was triturated with diethylether (5 nl) giving
- syn- N- (4-Thé-dompoundd- ¢iAthd followingh tabesated paxancples (Fable 5) of the general
carbonyl ] -am PO) -cycl ohexyl )-terephthal ami c acid nmethyl ester (395 ng) as
an of f- W&ol id. "H NVIR (300Mz, DMSO-d 6): 8 = 8.21-8.37 (3H, M),
8.00-8.16 (3H, d), 7.89- 20 7.94 (21-1, d), 7.40-7.34 (4H, d), 3.804.08
(51-1, m, 1.56-1.95 (8H m ppm LRVS (theynospray) mz [ MH *' 510 8
August 2006 WO 03/068235 PCT/1B03/ Qp43N | es 77-78 The conpounds
gf

of the follow ng tabul at ed anpl es §j( Tab 5) the general formula: H N
R OYNO HNO F 5 wer ednyBy~a"si nrl ar nethod to that of
Exanpl e 76 using the appropria |e,e teH as the starting materials. TABLES
Starting Materi al N" O

- 5. were prepared by a similar method to that of Example 76 using the appropriate
ester as the starting materials.

TABLE 5
Starting Material '
Example No. Prep No. R R
77 Example 76a F
/@\NOH
o}
78 Example 76b F a
)g)L "

Example 77 _ .
- "H NMR (300MHz, DMSO-d%: 5= 13.14 (1H, brs), 8.39 (1H, s), 8.29-8.35 (2H,
10 - d), 8.20-8.28 (1H, d), 7.96-8.16 (3H, m), 7.62-7.62 (1H, t), 7.18-7.40 (4H, m),
3.91-4.00 (1H, m), 3.78-3.90 (1H, m), 1.56-1.89 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H[' 494




Example No. R R Prep No. 77 Exanple 76a F OH 0 78 Exan’gle 7%1:2 Eﬁo O—l)
Exanpl e ; VIR (300VHz, DMSO-d6): 5 13.14 (1 H, brs : H s
8.29- 8. 3%3@:2@3%5 10 d), 8.20-8.28 (11-1, d), 7.96-8.16 ’%‘é’ﬁmf?’“?v‘“g?
1 7.52-7.62 (11-1, t), 7.18-7.40 (4H, ?’ry 3.91-4.00 (1 H m), 3.78-3.90 (1

H m, 1.56-1.89 (81-1, m ppm LRMS (electrospray) miz [MH* 494 8 August
2006 WD 03/068235 PCT/1B03/00439 90 Exanple 78 '"H NIVIR (30QVHz,
DVBO-dr ) ‘Esardlelfg(1 H brs), 8.30-8.35 (1 H, d), 8.20-8.28 (21-1, m, _
7.97-8. oqr(w-&rw&, 7.85-7.91 (21-1, d), 7.20-7.35 (41-1, d), 3.91-4.02 (1
H -, 3HUMR $§00MHRE DMSOL BE +.18216 §1H 1brs)) 8.80+8.35 (1H, d), 8.20-8.28

LRI VI S( el r OSPRI : Vi:H x4 npl.e 57
5 F1 uor o-Grk A% 0B SHE D 181 S Lo R 2T 36t . 3:91-4.02 (1H,
benzovl )-m}'m(j).gi_go ﬁ-wim?jnﬂ_g@.t-[i_g@ 'I-qi,emﬁ)pﬁﬂ. OH F-_ NOM NOF
4- Met hyl salicylic aci d (91 nmg, 0.595 mmol), |-hydroxybenzotriazole hydrate
10 (1 : . chi | am nopropyl ) - 3- et hyl car bodi | m de
hydr o% (r)[??mg’ (%ﬂlé%ﬂ&g'@% %I%%Mnﬂgr?gw
5-fluoro-2-(4-fl uoro-phenoxy)-N-pi pe(idin-

- Example 79 : 5-Fluoro-2-(4-fluoro-phenoxy)-N-[1-{2-hydroxy-4-methyi-

benzoyl}-piperidin-4-yi]-nicotinamide
O OH
¢ O
_ H
N O
F

4-Methylsalicylic acid (91 mg, 0.595 mmol), 1-hydroxybenzotriazole hydrate
10 (110 mg, 0.811 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
: hydrochloride (135 mg, 0.703 mmol), 5-fluoro-2-(4-fluoro-phenoxy)-N-piperidin-
4-yl-nicotinamide hydrochloride (200 mg, 0.541 mmol) {see Preparation 29) and
N-methyl ‘morpholine (0.12 ml, 1.08 mmol) were stirred in N,N-
dimethylformamide (4 ml) under an atmosphere of nitrogen at room
15 temperature for 18 hours. The reaction mixture was then partitioned between
ethyl acetate (10 mi) and water (10 ml), the organic layer separated, washed
- -with a saturated aqueous solution of sodium chloride (10 ml) and dried over
- anhydrous magnesium sulphate. The solvent was then removed in vacuo and
the residue purified via flash column chromatography on silica gel eluting with-a
20 solvent gradient of 100 % dichloromethane changing:to 99:1, by volume,
- dichloromethane : methanol. - The resulting white foam was triturated with
- pentane (5 ml) giving 5-ﬂuoro-2-(4-ﬂuoroéphenoxy)-N—[1-(2—hydroxy—4-methyl-

_ benzoyl).-piperidin-4-yl]-nicotinamide (169mg) as a white solid.




4-yl -ni coti nam de hydrochloride (200 ng, 0.541 mol) (see I?ﬁéﬁl%rﬁogon 29)
and Nr@%)%ﬁzg%pholine (0.12 M, 1.08 mol) were stlrrec§

di et hyl (4 mM) under an at%{osphere of nitrogen PCTTRGEM35
tenperature for 18 hours. The reacti m xture was then partitioned between

ethyl acetate (10 m) and water (10 m), the organic |ayer separated,
washed w th a saturated aqueous solution of sodiumchloride (10 m) and

d d I t ( ed i
vacuo and RPN 2 RIERY 3 A S o unh OIFE BBl AR pORBE T o
gel el utlgm vu)tvnoa 72®85(9l-l\/‘?ﬁ} A8 ANE), 066@@6%(@1140@')049&&496'(9me9' ng |
to 99:1 | oronet hane :  met hanol he’resul ting whité foam
was tri tﬁé?é’d%ﬂ@'ﬁ t)pg{ﬁoaﬁ%l 65 2 0-2¢i8/{2iry d), 1.50- 1 62 (2H, m) ppm.
-5-fluoro-2-(4-fluoro-phenoxy)-N[I-(2-hydroxy-4-nethyl -

2006 vio S drSat s RoMA0 . AR e oci9). & 8. 2408, 38
(1H n), 8.01-8.03 (1 H, d), 7.80-7.84 (1H, d) 7.08-7.18 (5H, n), 7.81

(11-1,55)Ex:ﬁn&£86£91(1 H d), 4.24-4.36 (3H, m, 3.17-3.25 (2H, t), 2.30
(3h, s), 2.10-2.18 (21-1, d) 1 50 1 62 (2H, m ppm LRVS (el ectrospray)

.z [IVH—|] 468 ] 0-91 The 0 of the

fol | owi ng Q%BBFE{%&‘N%X%%! e@"f’ astﬁ ?’f?én@‘@ﬁe(&ag% 58Pﬁ{heageber€tb i~iNR
NOF werbﬂngraepared by a simlar nmethod to that of Exanple 79 using the
appropriate 10 carboxylic acid as the starting material. TABLE 6 Exanple

No. Starting Material R
F\EYKN
| ) H

were prepared by a similar method to that of Example 79 using the appropriate
10 carboxylic acid as the starting material.

TABLE 6
Starting Material
Example No. Prep No. R
80 29

» : ~OH

OH
82 29 "/Q,OH
83 29 /Q :

OH




Prep No. .80 29 OH 81 29 OH 82 29 OH 83 29 8 August 200¢ OZ"‘d 68235

PCT/ | BO 28429 M CH 8529 F 8629 lolly 8 g% 98 29 oH
D, 3"@gch'g’é‘%%’:%)lt-~aCH 91 29 POH ,Exanpl e 80: 'H NMR ?ﬁ 4B\vs0- d6) :

8955(1H brs), 8.36-8.41 (1 H, df, 8. 17 (L H s), 7.90-7.96 (1 H, m
7.12-7.23 (5H, n), 6.74-6.79 (1 H d), 665672 (1 H, d) 6.64 (1 H, s),
4.08-4.30 (1 H m, 3.98-4.06 (1 H, m, 3.41-3.60 (1 H _m, 2.91-3.20 5

(2H, M, 1.72-1.91§(2H @4 1.30-1.544¢H m Jppm e(t her nospray) : niz
[ MtH] + 454, [M+Na] 4 476 Exanpl ¢ 81
85 29 :
86 28 ‘)Q
87 29
- /@‘on
Me
88 29 ‘\/@/OH
89 29 Q
90 29 :
91 29 )/Q

Example 80 :

'H NMR (400MHz, DMSO-d®%: & = 9.55 (1H, brs), 8.36-8.41 (1H, d), 8.17 (1H,

s), 7.90-7.96 (1H, m) 7.12-7.23 (5H, m), 6.74-6.79 (1H, d), 6.65-6.72 (1H, d),

. 6.64 (1H, s), 4.08-4.30 (1H, m), 3.98-4.06 (1H, m), 3.41-3.60 (1H, m), 2.91-3.20
5 . (2H, m), 1.72-1.91 (2H, d), 1.30-1.54 (2H, m) ppm. |

LRMS (thermospray) : m/z [M+H]" 454, [M+Na]* 476

Example 81 :

~"H NMR (400MHz, CDCly): & = 11.16 (1H, s), 8.31-8.37 (2H, m), 7.98-8.02 (1H,
- d), 7.80-7.85 (1H, d), 7.72-7.77 (1H, d), 7.44-7.56 (2H, m), 7.19-7.23 (2H, d),




IHNIVR(4OOVHZ CDC13): 5 = 11.16 (IH, s), 8.31-8.37 (2H, 4 8:8. 02
(I'H, o &982 85 (1H, d)y, 7.72-7.77 (1H, d), 744756,&%’5“ o
7.19-7. ‘3 ("3 , 8 August 2006 ,03/ 068235 PCT/ | B03/ BbX3Y%6577 04-7 16
(41-1, M), 4.23-4.39 (31-1, n), 3.22°3.30 (21-1, t), 2.12-2.19 (21-1, d),
1.50- 1.63 (21-1, m ppm LRMS (electrospray) miz [MH + 502 Exanple 82: 5
1H NVR (400MHz, CDCl13): 8 8.32-8.37 (1L H, n), 8.02-8.05 (1 H, d), 7.80-7.86

6 71 TR G, 1 28l S PR AT O 68%“?%9@*0@ . (422

2 05-2. 18 183 (2H, m) ppm. 40-1.60 (21-1, m) ppm LRVS (el ectrospray) mz
[ MH + 452 10 Exanple 83: 1H NWR (400\/Hz, CDC13): 5 9.55 (1H, s),

5, 34: 8. 39 LRNIS (elebtrogpr@d) B [MIY'802 ) 7 79:7.88 (1 W d), 7.28-7.36
(11-1, m, 7.21-7.24 (11-1, dg 08-7.16 (41-1, m, 6.96-7.02 (1 H, d),
6. 78- 6. 85 lHt 424437(311@318328(2110212 2.21
(21-1, d); (2H, m partially masked by solvent) ppm 15

LRVS( el ec ros&Raa rﬂz[MH]+452 Found C, 61.85; H, 4.68; N, 9.19.

- C241- 1P F2N3N OdAMiz, DGl ybi=r 85’3268 36](1351") 8024»88)& (111-,! d), 0B@R-7B6anpl e

84: H N VI 1 H,

7.79-7. 85(51"(#9%7&%#? 5. F?ari*é‘ﬁ3( eﬁﬁv(sﬂ\@z't?’?&é(fﬁqf%m) P15 6. 02
(1 H b gy

g_ B rgz)séeﬁ(sﬂ @3280@135(3!4 m%% 6@-342:§3sz h?zo&z.fe@a‘h%g 43118@(21 3
d), 1.38 {28om)ppm, M) ppm LRIVB (el ectrospray) . mz [MH + 466 Exanple
85: 25 ' HNVR(400VHz, CDCL3) : 8=9. 18( I H, s), 8. 32-8.37(I H, m), 8. 02-8. 04(I1 H, d),
7.80-7. 86LBM$+(eIe):tros7pra2) TmiB[M-H), 468, 7.08-7.20 (51-1, m), 6.86-6.97
(21-1, m,

10 Example 83 :

'H NMR (400MHz, CDCl3): 8 = 9.55 (1H, s), 8.34-8.39 (1H, m), 8.04-8.07 (1H,
d), 7.79-7.88 (1H, d), 7.28-7.36 (1H, m), 7.21-7.24 (1H, d), 7.08-7.16 (4H, m),
6.96-7.02 (1H, d), 6.78-6.85 (1H, t), 4.24-4.37 (3H, m), 3.18-3.28 (2H, t), 2.12-
- 2.21(2H, d), 1.69-1.83 (2H, m, partially masked by solvent) ppm.
15 LRMS (electrospray) : m/z [M-H]* 452

- Found C, 61.85; H, 4.68; N, 9.19. CasHp1F2N304. 0.7mol H20 requires C, 61.85;
H, 4.84; N, 9.02%.

Exampie 84 :

"H NMR (400MHz, CDCls): & = 8.33-8.37 {1H, m), 8.04 (1H, s), 7.79-7.85 (1H,

120 d), 7.08-7.18 (4H, m), 7.02-7.07 (1H, d), 6.85-6.92 (1H, brs), 6.74-6.78 (1H, d),

" 4.38-4.65 (1H, m), 4.21-4.36 (1H, m), 3.78-3.94 (1H, m), 3.01-3.24 (2H, m),
~2.21(3H, s), 1.98-2.19 (2H, d), 1.38-1.60 (2H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 466

| Example 85 :

25 "H NMR (400MHz, CDCls): & = 9.18 (1H, s), 8.32-8.37 (1H, m), 8.02-8.04 (1H,
- d), 7.80-7.86 (1H, d), 7.02-7.18 (2H, m), 7.08-7.20 (5H, m), 6.86-6.97 (2H, m),




. 8.30-8. 36(1fh

8 August 2006 WD 03/068235 PCT/1B03/00439 94 4.22-4.37 ﬁéH 30 03 18- 3. 22
(21-1 &0213222(2H-1 d), 1.50-1.63 (2H, partially B oIvent)
ppm LR P%/P@@Isrospray) mz [MH ~ 870 Exanpl e 86: 5 1?—13%3’{’%

CDC13): 8 8.28-8.36 (1H, m, 8.01-8°04 (1H, d), 7.75-7.84 (11 H, d),
718727(1H m partially masked by solvent) 7.04-7.17 (4H, m, 6.75-
6.80(1H d, 6.52-6.60 (11 H, t), 4.35-4.63 (1 H m, 4.18-4.33 (1 H m,

3. 60- 3. 904 333 2 1 1 70
(21- 1 m ggﬁ%%” ﬁgsgaégyéészg?vén §1g2§%0&f{Rl\/é’(1e1 ectros%q)-[ahl/')TI rn/ z

[Ml-ﬂ~47partlﬁllyan1aiske6bysmveﬂmpm0\ﬂ-lz CDC13): 5 8.26-8.32 (1 H, m),
7.99-8.02 (1 H d), 7.77-7.84 (1 H d), 7.04-7.16 (4H m, 693702(1H,

m, 6. 62-6Rm(e?é¢tr®raﬂ.:aﬁf16[wm]*(47m, d), 4.52-4.68 (1 H, dd), 4.16-4.27
(1 H m, 3.41-3.48 (1 H d), 2.96-3.16 (1 H m, 15 2.10-2.19 (IH m,
2.09 (3H, s‘)’ }g 2.02 (1H m, 1.68-1.80 (1H, m partially masked by
sol vent) (1 H m ppm LRMS (el ectrospray) n12 [ MH + 466
8.25-8.31 (1 m, 7,98-8.02 (1 H,

B Oh NMRABOQNHA, GG 5 28830 (1M, ) 6,00 BOAK 1M dy ST S84 2. 54
o 5y QOO IEARNGR . eardbingliequy bolbpy 2T a7 geM sl oy

1.35-1..466.60. (lﬂH EIP 6523860 (38, ()14*1%5-4@633\-1/Hz rhﬁwa-alwm@sm amo 3,90 z
[MH ~ 466 e 89: 25 1H NI VIR 8’@) (11H
?)')5 03330 4204 m)![12 :{32- 9. (2H,7d),7148-1.701( 2"&) m, 79@@3% 20 (5H,

M, 6.90- .84 1Ht 4.43-4.55 (1 H d), 4.20-4.32
(1 H ), '%EQ%%C‘QFTQWFTQE?J’@) 3. 7(1 (2H, )s), 3. 32-3- 44 53 AugLi )st 2006
| 10 LRMS (electrospray) : m/z [M-H]" 470

Example 87 :

'H NMR (400MHz, CDCl5): & = 8.26-8.32 (1H, m), 7.99-8.02 (1H, d), 7.77-7.84

(1H, d), 7.04-7.16 (4H, m), 6.93-7.02 (1H, m), 6.62-6.73 (2H, m}, 5.88-6.00 (1H,

d), 4.52-4.68 (1H, dd), 4.16-4.27 (1H, m), 3.41-3.48 (1H, d), 2.96-3.16 (1H, m),
16+ 2.10-2.19 (1H, m), 2.09 (3H, s), 1.88-2.02 (1H, m), 1.68-1.80 (1H m, partially

masked by solvent), 1 24 1.39 (1H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 466

Example 88 :

'H NMR (400MHz, CDCl,): § = 8.25-8.31 (1H, m), 7.98-8.02 (1H, d), 7.71-7.78

20 (1H, d), 6.96-7.18 (6H, m), 6.67-6.75 (2H, m), 5.84 (1H, s), 4.37-4.47 (1H, m),
4.10-4.22 (1H, m), 3.72-3.83 (1H, d), 3.62 (2H, s), 3.08-3.21 (1H, 1), 2.82-2.95
(1H, 1), 1.90-2.05 (2H; t), 1.35-1.46 (1H, m), 1.13-1.23 (1H, m) ppm.

- LRMS (electrospray) : m/z [M-H]" 466

Example 89 :

- 25 . "H NMR (400MHz, CDCl3): § = 9.57 (1H, s), 8.30-8.36 (1H, m), 8.01-8.04 (1H,
" d), 7.72-7.80 (1H, d), 7.05-7.20.(5H, m), 6.90-7.02 (2H, m), 6.76-6.84 (1H, 1),
- 4.43-4.55 (1H, d), 4.20-4.32 (1H, m), 4.084.18 (1H, d), 3.71 (2H, s), 3.32-3.44




vo 0 /068235 PCT/1B03/00439 95 (1 H. 1), 2.86:2.95 (1 H gld 2 455224 (1
H, %gg%s@?(l H d), 1.37-1.50 (2H m) PPM LRVS (& g?ay) m z
M H 4 fble 90 5 | H NVR (40 , CDC13): 8 8.28-BCHIBIAPYNS
01804(IH d), 7.72-7.79 (1H &y, 7.22 (IH s), 7.05717(5H m
84 (1H, s), 6.65-6.70 (2H, d), 4.37- 4.47 (1 H d), 4.12-4.22 (1 H m,
77-3.84. (1 H, d), 3.64 (2H, s), 3.12-3.21 (1L H, t), 2.81-2.88 (1 H t)
9
el

0-2. 03¢ 1@-?*&'3 286'-)2 9%/{13@ th- §45!212¢'$mmd)9% qzlﬁ“[ih %?A%\ﬂg?@&c@bﬂ ﬂ-@ LRV

ectrospra 9. 36

H s), apm0835(1H m), 8.02-8.04 (1H, d), 7.75-7.81 (IH d),
7.00-7.16 (6H, n), 6.65-6.89 (1H, d), 6.76-6.82 (1H, t), 4.44-4.53 (1 H,
d), 4.17-URMIB (eledtrospray)3.m2-[RI-B] 466H d), 3.13-3.24 (1 H, t), 2.82 15
2.96 (3H, n), 2.68-2.75 (2H, n), 1.97-2.16 (2H, 2xd), 1.28-1.46 (2H m

ppm LRI\E éel Ecgbqspray) cmz [MH ~ 480 Exanpl e 92

endo- S- Fl 2| uor o- phenoxy) -N\48. f 2. (4- hydr oxy

Phenvi ~aza-bicyclor3.2.1loct-3-vil-nicotinamde O OHKkIl O
Nk" CT- Véle (ROBMIrz, ICDGOk): ﬂWWhh‘dﬂym)a&@ﬂr&Oﬁdw B .H8:7.0957

"-T% L KIS o R4y 05670 . ), 4.7-

4.47 (1H, d), 4.12-4.22 (1H, m), 3.77-3.84 (1H, d), 3.64 (2H, s), 3.12-3.21 (1H
. 1), 2.81-2.88 (1H, ), 1.90-2.03 (2H, 2xd), 1.38-1.51 (1H, m), 1.10-1.20 (1H, m)
ppm.

10 LRMS (electrospray) : m/z [M-H]" 466

[
8.
6.
3.
1.
(e
(1

Example 91 :

- "H NMR (400MHz, CDCls): & = 9.36 (1H, s), 8.30-8.35 (1H, m), 8.02-8.04 (1H,
~d), 7.75-7.81 (1H, d), 7.00-7.16 (6H, m), 6.65-6.89 (1H, d), 6.76-6.82 (1H, 1),

- 4.44-453 (1H, d), 4.17-4.27 (1H, m), 3.72-3.81 (1H, d), 3.13-3.24 (1H, t), 2.82-
15 2.96 (3H, m), 2.68-2.75 (2H, m), 1.97-2.16 (2H, 2xd), 1.28-1.46 (2H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 480

Example 92 : endo-5-Fluoro-2-(4-fluoro-phenoxy)-N-{8-[2-{4-hydroxy-

- phenyl)-acetyl]-8-aza-bicyclo[3.2.1]oct-3-vi}-nicotinamide

- 20. . 4-Hydroxy-phenyl-acetic acid (88 ‘mg, 0.57 mmol), 1-hydroxybenzotriazole
- (84 mg, 0.62 ~-mmol), - 1-(3-dlimethylaminopropyl)-_S-ethyIcarbodiimide




WO 03/ 068235 PCT/1B03/00439 96 hydrochloride (122 ng, O. I

endo- N %% aza- bicycl o[ 3. 2. 1]oct-3-yl)-5- Q%&u@a& 2)006

f 1 uor o- YPA3P48GE} 0- phenoxy) - ni coti nani de (204 g, 0.57 rRoTIBEGS?
Preparation 32) and N-methyl norphdfine (0.07 m, 0.62 mvl) were stirred
in dichloronmethane (5 m) under an atnosphere of nitrogen at room
tenperature 5 for 18 hours. The reaction m xture was then washed with a

saturate St | fessadi chl arida (6 ani,c =l ayer
Separ at oo it HEABAds 02 v, o SeR coAATR - hyatold Z oL
renoved ifluorec2+(i-flibm-plestiotyBnicotifainids (204 irig, 66 omnhdix¢dee Preparation
chromat ogr aphy on _silica gel eluting with a _sol vent ﬁradi ent of .

di chl or ondhated - Noeethyh e Maspholing (07 v énlurndo2c HamaLhgweee 1gtirred i

1 vor o o FaERSmetEe A, drkitd an JrhGSEheté of nitrodbh ¥ HobHR Hefrbegilfe =N
bi cycl 8[ o2 18] baurs3The readtiont mibeluiejwa(sL’nﬁenuwasm:ada:vitzbhialtﬂtlfujlrmeml7 aghleglh%/gR (1
400VHz, 3):.8 8.48-8 57 H 8.29-8.33 (1 H , ..98- 8. )
fj), 7_00-%00_[@0% gfisodjum 88@698.((%5"'3)2%%’{93@9 %f%pfrétea,grm geed oygr (1,
m, 15 %Msﬁn@ﬂfeg@nlsglgﬁ(ﬁeeﬁaﬁétﬁésbiveﬁ‘lr femoved4f vachs. THd rdsiqeeiar t et)

2.24-2.29 (IH, _ ppm LRVS (el ectrospray): mz [ MH] +
494, [ MrNatgis- thars purifiediby fiesh, colgmmphesnategephyren silicp qel alutiig with a

follow ng_t I xanbles. (Table 7 f t eral 20 rmul.a. . 0O NR F

em b NP gt B dRoBRomEt iy dieRlane 8 05 bR ypue LRI 16 e par e

by a $0 mdigklorRhem@anko; nediandl (Fo@NT0 ehé? 97si BIby NBILRREY RP GivRt éndo-5-
fluoro-2-(4-fluoro-phenoxy)-N-{8-[2-(4-hydroxy-phenyl)-acetyl]-8-aza-
bicyclo[3.2.1]oct-3-yl}-nicotinamide (50 mg) as a white foam.

'H NMR (400MHz, CDCls): & = 8.48-8.57 (1H, d), 8.29-8.33 (1H, dd), 7.98-8.00
(1H, d), 7.00-7.14 (6H, m), 6.70-6.75 (2H, d), 5.88 (1H, s), 4.68-4.74 (1H, m),

15 4.28-4.35 (1H, m), 4.18-4.23 (1H, brs), 3.48-3.62 (2H, quartet), 2.24-2.29 (1H,
m), 1.72-1.92 (7H, m) ppm.

LRMS (electrospray) : m/z [M+H]* 494, [M+Na]* 516, [M-H]" 492.

Examples 93-98

The compounds of the following tabulated examples (Table 7) of the general
20 formula:




am ne and carboxylic acid as the starting material. TABLE,7 u B(tawée No.
Starti ngfn%? Stereochem R Prep No. of Ring 931 "& 35 é)(%ggﬁ 5 eXO CH
95, 37 YO RWBH 0 ~~a0H 96, 37 eXO NH 97 37 exO 0 CRCT@#I3H9438,0 OH z 0
" YNH The eluent for flash colum chr t ogr aphy was di chl or onet hane :

met hanol 5 (100 : O changing to 98: 2, by volune). 2The conpound was
slurried in 20% et hyl acetate in pentane after chronmatography, and was
~filtered, ' (Y=Y PO ! ' ELhed
product . 3 TnE el byl S Aphodtbifiat &f ERRHAIE 02 Bk ne ppRGoHAE

chr omat og BN and cgruaxylia acidas thesstadiigpmatdial.. 8 August 2006 WD 03/ 068235
PCT/ 1 BO3/ 00439 98 Exanple 93 "H NIVIR (400vHz, CDC13): 8 10.42 (1 H, s),
8.30-8.35 (1 H, dd), 8.00-8.02 (1 7.64-7.73 (1 H d), 7.29-7.38

(21-1, m), 7.05-7.19 (41-1, m), 6.9¥ABLET 1 q),
: Starting Amine | Stereochem.
Example No. -
xample o Prep No. of Ring R
93" 35 exo /\l*:

94" = 35 exo

OH
g
as' 37 exo
. OYQ

‘\/NH CH
96" 37 exo OH
' oﬂ
~ M
97 37 exo o
\\/NH OH
a8 37 exo OH
' o]
~_NH

' The eluent for flash column chromatography was dichloromethane : methanot
5 (100:0 changing to 98 : 2, by volume).

*The compound was siurried in: 20% ethyl acetate in pentane after
- chromatography, and was filtered, washed with pentane and dried in vacuo to
give the desired product.

3The.compound was ftriturated with diethylether after chromatography to give
10  the desired product.




6.80-6.85 (1 H, t), 4.73-4.83 (21-1, brs), 4.60-4.72 (1 H,SG@ 3@65'2'24
(21-1, d‘%;p 5 2. 00-2.14 (21-1, m), 1.92-2.00 (21-1, d), 1583 21-1, t)
ppm LRIWPEPE2 t rospray): miz [M:Na]* 502, [M H + 478. PCEIBOHPE904 6): 8
9.91 11-1 NIVIR (400VHz, DIVISO-d (1"®H, s), 8.30-8.37 (1 H, dd), 8.08-8.10
(1 H d), 7.90-7.97 (1 H, dd), 7.27-7.33 (21-1, d), 7.16-7.26 (41-1, n),
6.74-6.80 (21-1, 10 d), 4.02-4.64 (3H, 2xbrs + m), 1.48-2.01 (81-1, m

ppm LI RVEyGalsletgespray): mz [ MeNa] + 502, [MH + 478, Exanple 95 11-1
Nl VI R (40gVHZ‘ﬂ%D:1, 3): 8 12.08 (11-1, s), 8.28-8.36 (11-1, d), 8.02 (11-1,

254 ¢ 5N pElondyl 5 R0 b, oot 55136l bty
4.60-4. 75d§,1?l$4-’m.73)(,1H4d2107.'293ﬁ33 2tlr| I’ﬁ_/)., 7022: 1 @M, (th) H6.987.01 (99; 4,20
(31-1, m, 1.87-1.98 gl d), 1.60-1. 2g§1 H t), 1.46- 1.60 {21-1, m
partial | yBrB0sR8E GiHsBI deM-H .83 RH.LDrRIVAS-417% (Hids pr)ay 15-2@4, (2HarHb] + 550,

[ M 5335. . .. 8 =8.30-8.36 (1 H,
Ejd),kug.‘r’oo-éé).odg')ﬁ?gahﬁ @?,1%%'8;-0%}7438)'( ﬁ%%@%@"? 16 (41-1, m, (7.01 (1
H, , 6. 863 1 H brs)., -6. 1, , 4.77-4.81 (11-11, b ,
A eou 76%9’15?":@]9{?’1’?59(?!{3:8'&.’%@”%1 f’?’g tPﬁ]Hé“@%) 3.77 (11-1, n’§ 3505 %,
(11-1, d), 1.98-2.20 (41-1, n), 1.88-1.98 (111-1, d), 1.51-1.70 (11-1, m
parti al | yExafigsig 98y sol vent) ppm 25
LRVS( el ectrospray): m z[ MtNa] 4559, [ M H +535. - ----------- 8 August 2006 WO
- 03/ 0682351 9 I 71 13y
8.27-8. 32 (11 GOUMAZ VSO LT 208 L oh RagESh i, B 508800, oy
- 6.71- 6. 79(1F2H]), @)90-B.9¥ 161, 41d),(1.27-783 [ 2H &d ) 7- B6-T 25 (U, mp6s)4-6806@H:. 74 (1

H0r b d) ot bbb iy T80 o 02 4 07 (211

LRMS (electrospray) : m/z [M+Na]' 502, [M-H]" 478.

Example 95

'H NMR (400MHz, CDCl): § = 12.08 (1H, s), 8.28-8.36 (1H, d), 8.02 (1H, s),

7.60-7.70 (1H, d), 7.16-7.30 (3H, m), 7.03-7.16 (4H, m), 6.94-6.99 (1H, d),
16  6.81-6.88 (1H, t), 4.77-4.84 (1H, brs), 4.60-4.75 (1H, m), 4.10-4.30 (3H, m),
' 2.22-2.30 (1H, d), 1.99-2.20 (3H, m), 1.87-1.98 (1H, d), 1.60-1.72 (1H, t), 1.46-

1.60 (2H, m, partially masked by sclvent} ppm. |

LRMS (electrospray) : m/z [M+Na]" 559, [M-H]" 535.

Example 96

- 20 'H NMR (400MHz, CDCl5): & = 8.30-8.36 (1H, dd), 8.00-8.02 (1H, d), 7.62-7.73

- (3H, d), 7.06-7.16 (4H, m), 7.01 (1H, s), 6.86-7.00 (1H, brs), 6.80-6.86 (2H, d),

- 4.77-4.81 (1H, brs), 4.:60-4.76 (1H, m), 4.16-4.33 (3H, m), 3.67-3.77 (1H, m),

2.20-2.37 (1H, d), 1.98-2.20 (4H, m), 1.88-1.98 (1H, d), 1.51-1.70 (1H, m,
partially masked by solvent) ppm. ‘ '

25 LRMS (electrospray) : m/z [M+Na]* 559, [M-H]" 535.




5m, 353(2H s), 2.14-2.23 (11-1, d), 1.81-2.13 (51-1, 9164

(11-1, %f" Ly masked by sol vent) 1.40-1.50 (11 H, ?cﬁ%‘;@“ %
(electro gro ?82 mz [ MtNa] + 573, + 549. Exanple 9 (400VHz,
CDC13): 8 9.40 (11-1, s), 827835 1H, d), 8.02 (1 H, s), 10 7.57-7.64
(1 H d), 6.92-7.20 (8H, m), 6.79-6.87 (11-1, t), 4.72-4.79 (11H, brs),
4.58-4.70 (1 H n), 4.14-4.21 (1 H n), 3.95-4.05 (21-1, n), 3.61 (2H, s),
2.17- 2. Pxdraptb o), 1.83-2.17 (51-1, n), 1.57-1.64 (1 H, t, partially
masked by solrven 1.40-1.51 (1 H, t) ppm LRIVIS (electrospray): nmlz

LS TEMINMORE GG INALER (4805 . ) 70765 0

-ca{ Eolnv' Ici)ammwﬁeem mpﬁcmsa'g’zgﬂ apt&as-mgﬁnlapwt)) fb@namth | S(aﬁlg

e est e all C acl

: rmno)r/ret hﬂ!’SLs‘t‘ ge- 4(7_L%£1'ﬂgbrso 4:56rhB66)(1HL M)y dr Bed P Cld1, (Mmh2HPe-407 (335 ng, 1
| t 13- et | de (196

ooty Bhiind SELUA By, 3NA0RB0MMY) o MWL ABLRAT, W) Coo ek b i Te 00

exo- N-(8 partially mpsked By 2oleot); 1 3041 BOF1H, thgypm2- (4-fluooro - - --------- 8
August 2006 WD 03/068235 PCT[1B03/00439 100 phenoxy)-ni coti nam de (299

- ng, 0.83 L[RMB)(e(MSBf@paml[mnmﬁ*)579@1qmiH]*f5149 owed by addition of N nethyl
nmor pholine (0.11 m, 1 mmol). The reaction

Example 98

'H NMR (400MHz, CDClg): & = 9.40 (1H, s), 8.27-8.35 (1H, d), 8.02 (1H, s),

10 7.57-7.64 (1H, d), 6.92-7.20 (8H, m), 6.79-6.87 (1H, t), 4.72-4.79 (1H, brs),

-4.58-4.70 (1H, m), 4.14-4.21 (1H, m), 3.95-4.05 (2H, m), 3.61 (2H, s), 2.17-

2.24 (1H, d), 1.83-2.17 (5H, m), 1.57-1.64 (1H, t, partially masked by solvent),
1.40-1.51 (1H, t) ppm.

LRMS (electrospray) : m/z [M+Na]* 573, [M-H]" 549.

15 Example 99 :  exo0-2-(3{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
- carbonyl]-amino}-8-azo-bicyclo[3.2.1]-octane-8-carbonyl)-benzoic acid

| methyl ester

0 © O”Me
0 N
BEVeas
| | H
N O
F
-~ Phthalic acid monomethy! ester (155 mg, 0_.83 mmol), 1-hydroxybenzotriazole
©20 - (135 mg, 1 mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

-~ hydrochloride (196 mg, 1 mmol) were stirred in dichloromethane (5 ml) at room
- temperature and - exo-N-(8-aza-bicyclo[3.2.1]oct-3-y)-5-fluoro-2-(4-flucoro-




m xture was stirred under an atnosphere of nitrogen at gqltquﬁpéture for
18 hours, then washed with a saturated aqueous solution o hl ori de

(55 n1‘g98 Wﬁ%’organlc phase separated. The organic ph Y M3hcent r at ed
in vacuo and the residue purified flash col utm chr omat ogr aphy on silica
gel eluting with 100:0 changing to 97:3," by volune di chl or onet hane :

met hanol gi ving

exo- 2- ( 3- f’h? 5,5;,1 Otitabfiaé | Y- ﬁ )mﬁ')ﬁl) dsae- ﬁmnaﬁérgsazse)r 5?8931 8-

azo-bicyclo -oct ane- 8- car bo en20| c acid 298 rrg) as
a 10 whi folloivednby ladditionRol ooty rmmtphe)me £0913mi,81 3em(oj)H Trmdyqaceono

1H, d 7..93-7.98
A 47U Was S*&’egé{“ﬁg%"sa'@ftﬁc’sﬂﬁere of E‘L‘E"’Q)"i'é't pgm é‘?mp regife o (1 H,
nm, 4.59- 48?115)u(‘s1 then Washed Wit aShtlrbtdd afdeous ﬁﬂutiéﬁﬂf sbdiund cRRride{8 (6H,
m, 1.39-1.49 (2 t) ppm 15 LRMS(el ectrospray):m z[ MNa] +544, [ M H +520.

Exanpl & 100 andothe. organicsphase separated i The Osagilie hage-wes icaneentgated in

car bony! | 3 40 NaNE REARIE bl by REhGSa Ain aNRRMbLBRY G Sigigh0 OH O

Exo- 2- ( 3- &lting! with a-0:( @hbhgmgowobemm@ vilufriedi diehiSraraethani! ] nethari 8- aza-
20 bicyclo] 3.2.11octane-8-carbonyl)-benzoic acid nethyl ester (see Exarrpl e

©99) (225 SAying. 49xmﬁ0037{[%nﬂaorq-ar(a hﬁnm)mwwmamlaow-@nmo}
; I h
Sarting. eRaBiblops 2 1. deREB Y arbohy-befioic 36 hiei ik 2d m‘a%sa%z“

stirrd@ fwhitefédamt her 8 August 2006 WD 03/068235 PCT/I1B03/00439 101 5
hours. The reaction m xture was then cool ed and gl aci al acetic acid added

until the DR RG06M, CO&LITS D4190-6"5 (1if T8 0878 81 (1B 45o0 0B85 1 ©
| (1H, d), 7.75-7.82 (1H, d), 7.49-7.56 (1H, 1), 7.40-7.47 (1H, t), 7.28-7.33 (1H, d),
7.12-7.19 (4H, d), 4.93-4.98 (1H, m), 4.59-4.71 (1H, m), 3.76-3.81 (1H, m), 3.63
(3H, 5), 1.83-2.21 (6H, m), 1.39-1.49 (2H, t) ppm.

15 LRMS (electrospray) : m/z [M+Na]" 544, [M-H]" 520.

Example 100 : exo0-2-{3{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-

carbonyl]-amino}8-aza-bicyclo[3.2.1]octane-8-carbonyl}-benzoic acid

00 OH
O S N
| J H
N~ O

F

Exo-2-(3—{[5‘-FIuoro-2-(4-ﬂuoro-phenoxy)-pyridine-3-carbo‘nyl]-.amino}B-aza-
20 bicyclo[3.2.1]octane-8-carbonyt}-benzoic acid methyl ester (see Example 99)
(225 mg, 0.43 mmol) and 1N-aqueous lithium hydroxide (0.5 ml, 0.5 mmol)
- were stirred in methanol (5 ml) at room terﬁberature for 18 hours. Starting
material remained, so the reaction was heated at reflux and stirred for a further




and the residue extracted with ethyl acetate (10 m ). The o,r%aqir%% Ehase was
separated.  washed with a saturated aqueous sol ution of sog 8 I de (10
5 m), cBRO¥MEER ed in vacuo and the residue triturated B THB90BRy | et her
(5 m) to gi ve

exo- 2- (3-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridi ne-3-carbonyl ] - am no) 8- aza-
bi cycl o[ 3. 2. 1] oct ane- 8- car bonyl ) -benzoic acid (103 ng)asawhitesolid. 6)

2or 7 SIS AR ppind ik i et %ﬁé‘?c&%ﬁaé@% gl o,

g | EZ m ézﬁntilahéCpFI rééciﬁ@-lfw Mhe rhefidthol &Idslliéméghecﬁ)émdér ?édhcéﬁ ﬁrﬁskll.l_rsﬁ/)s

(el ect rosﬁ‘é‘i§;e rﬁg.]ghm e\;ﬁmthgtgybpgetg@g_(w mi). *Fhe organic p%ase was
atetyl an e Rack NGRS Sebd dgpearSoion of spdiym g 9.0 ¢
acid (80 lrf@, cOnéaltmtad)m mchgamnhbeesmel teituratedmyitin aiueihf!emetr@ ml()) &2

) o G B At SO B B RG  1°

oyl ohexybikyéiofd 2ajeand 4 édrH@ﬁ;ﬂ}-BBﬁiEié ébrdﬁc(]%tmgga% awmcsnah' o e (150

20 0. (Ssee Preparation 22) were di Sso
N, N- di matr}_ilformam de and ver e stlrred for 18 hours at room tenperature.

"The mi xt urd NMB (480MHZ, HI80-88t Sueed.26th 38 (e bis)e 8484828 @H, d)hé.9dr gani c

oot due RS SR B BRI bR RS- (s bbb st B B 102
oL 10 - 7.31 (5H, m), 4.63-4.72 (1H, brs), 4.27-4.40 (1H, m), 3.52-3.62 (1H, brs), 1.84-
2.00 (4H, m), 1.63-1.82 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H}" 506.

Example 101: Syn-5-Fluoro-2-(4-fluoro-

-acetylamino)cyclohexyl]-nicotinamide

H
N
ON/O/Y\OH
Feo o)
| H
o
N~ o

15 F

Glycolic acid (40 mg, 0.52 mmol), 1-hydroxybenzotriazole hydrate (80 mg,

- 0.52 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride
(100 mg, 0.52 mmot), tristhylamine (181 ul, 1.3 mmol) and syn-N-(4-Amino-
cyclohexyl)-5-fluoro-2-{4-fluoro-phenoxy)-nicotinamide hydrochioride (150 mg,

20 0.38 mmol)(see Preparation 22) were dissolved in N,N-dimethyliformamide and
were stirred for 18 hours .at room temperature. The mixture was partltloned
‘between ethyl acetate and water, the organic phase was dried over magnesium
su!phate and evaporated - m-vacuo. The residue was purn‘" ed by




chromat ography on silica-gel using nethanol in dichl orom%t)@% t(2'{;)0@5) and
then further purified by chromatography on silica gel usin tHa

et hyl Xe toéf% %Jradl ent fromO:100 to 5:95) to give PC “303’00439

syn-5-fl uoro-2- (4-fl uoro-phenoxy) - 102

N-[4-(2- hydroxy acetyl am no) cycl ohexyl] ni coti nam de as a white powder 5
(1 00my). "H NIVIR (400vHz, CDC13) 8.33 (1 H d), 803 (1H s), 7.99 (1

w2 %%mh“ﬂfzsfé@"v?"éé'&l@ﬂ*"#b W%@*"W‘Gmmfﬁeﬁ% prapad

: [71 f) I[ I\/t I-I]dthemmrtlhla@ ;Egiepl hss)ch&?nam@ra'p’rw onlrmhn;mgei ?$|nghaet[\rlxalglob\6m $y1yl .
apul at e exa es ner a a, e
R0 Factal raishEion, B dl 1o $2sT e ahiisv B S ar ettt nduy Fs g

-th ' TABLES
errglme”ENg[Elo(g?ﬁrSﬁ%ééét& rlﬁﬁ)@@ﬁ)hbﬂﬂb_'w[ﬁﬁmuﬁlg g@arl ggx\mh.té SW, 4 e,&ugust

2006 5 (100mg).

"H NMR (400MHz, CDCly): & 8.33 (1H, d), 8.03 (1H, s), 7.99 (1H, d), 7.12 (4H,
'm), 6.22 (1H, d), 4.22 (1H, m), 4.09 (2H, s), 4.00 (1H, m), 2.20 (1H, s), 1.86
(5H, m), 1.79 (3H, m).

LCMS (electrospray). m/z [M-H] 404

10 Examples 102125

- The compounds of the following tabulated examples (Table 8) of the general
formula:

were prepared by a similar method to that of example 101 using the amine of
15 - Preparation 22 and the appropriate carboxylic acid.

TABLE 8

‘Example L Example |. R group
N Rgroup Ne

CH
-102° o N\SOH 1037 /K/(‘a




WO 03/ 068235 PCT/1B03/ 00439 103 H OH 104 2 105 2 CH3 Wl -‘%rug%g} OHH2
2 106 107 D OH OH 2,4 1092 108 H3C CH 0 3 110 0 "CH3SfY 0063 00
C,H3 0 MOL8233 3 CH3 f 0, 0, CH3 CH3 114 115 0 CH3 BCI/IBO30643 116 0, O

CH CH3 117 CH3 w-~ "Q- Y- 3 103

OH

Ny —
CH,

OH )H

1062 /b 1072

/1 OH
108%* | @ 1092 /!>

1042

E o H,C, CH,
110 AT 111 O_CH,
o
_ ?Ha O Q
112 L eH 113 ~
| /‘ . 8 .3 H C]-|30 CH,

114 /\/j])’ O, 115 /\/\[r O,

H,C._ CH,

116 -M(_O.‘CHS 117 Q/\,(" %,
0 | | CH,
O

118 ~ Ao | 119




0 0CH3 0 118 CH3 119 0 CH3 8 August 2006 WD 03/068235 RCI/ | 0439

104 0 0 13 120 CH12 CH '0 1-13C 0 122 0 123 0, CH§§E@H§%%680 CH3 O
OH Nzz:WOPLIA68BS 125 CH3 Purificati on by chromat ogr aphyPGEIBA08438r adi ent -
from95:5:0.5 to 90:10:0.5 ethyl ad® ate: nethanol: anmoni um hydr oxi de
solution, then 95:5:0.5 dichloronmethane: nethanol: ammoni um hydr oxi de

solution. 2 Triethylam ne was replaced wth N nethyl norpholine. 5 Aqueous
o

sol uti ons wepe—furtheryextracted—four—tfes—w-th—diehtororethanre—(5 M)
Purification{by chromatography on ®ilicalgel used 99: 1: 01 di chl or onet hane:
met hanol : anmroni um hydnoxi de 8 then 97:3:0.11 di chl or ofret hane:
i
120 CH, 121°
CH,
4 cl
H,C”~
‘ i >
- O..
122 123 N CH,
0
o) o\cH3 o
124 X 125 A@\
N/ CH,4

' Purification by chromatography using a gradient from 95:5:0.5 to 90:10:0.5
ethyl - acetate: methanol: ammonium hydroxide solution, then 95:5:0.5
dichloromethane: methanol: ammonium hydroxide solution.
2 Triethylamine was replaced with N-methylmorpholine.
5 Aqueous solutions were further exiracted four times with dichloromethane
(5 mi)
Purification by chromatography on silica gel used 99:1:01 dichloromethane:
methanol: ammonium -hydroxide solution, then 97:3:0.1 dichloromethane:
methanol: ammonium hydroxide solution
10 3 The compound was pre-adsorbed “onto silica gel prior to purification by
| chromatography on silica gel using 1% methanol in dichloromethane.
* After stirring 18 hours L-mandelic acid (10 mg, 0.065 mmol) was added and
 the mixture left to stir 24 hours -




met hanol : anmoni um hydr oxi de solution 10 3 The corrpound U%Lﬁz%ggorbed
onto silica gel prior to purification by chromatography on IC

usi ng 1 WORBPHEHDI in dichloronethane. 4 After stirring REI/HENG0843p - rrandel iC
acid (10 ng, 0.065 mvl) was added d%d the mixture left to stir 24 hours 8
August 2006 WD 03/068235 PCT/| BO3100439 105 Exanple 102 'H NVR (400VHz,
DIVISOd6) 8820(1H 7.99 (1 H m, 7.70 (1 H d), 7.21 (4H m, 4.18 (1

3. ‘ 9@’ 3.63 (1 H 3.52 (2H, 2.40 (1 H mM, 2.28 (2H, m,
1 63 1, 56 LCVS (el ectrospray): mlz [MH - 418 Exanple 103 | H
NVR (400VHz, CDC[ ) 8 8.35 (1H, d), 8.04 (1H, d), 7.93 (1H, d), 713(4H

m, 6.40 (# N‘MRS ooﬂmﬁ NMSld)-dé)) 8 842@g1|€|1n17i, 7,99, (1& $r1) (71704(1911 d)2? g% (1 H

m, 1.82 (8 0 (1 m, m
LCIVS(eI ec{4‘|'cb.sfpft).a‘}'ﬂ3rﬁ1t'[ rmmaq%%H Eb)a 1tb4n)+3 l(m O(@nbt;m) 8 8.38

1H, 7 7.20 (9H, , 6.25 (1 H d), 4.29
El H, 2?80@%%15% ﬁ@hﬁ 3. 91((1 H, n)rr), 3. 18( (1 H,)rr), 2.92
(1 H, r’r), 1.79 (4H, , 1.61 (2H, r’r), 1. 42 (2H, m). 15 LCVS (el ectrospray):

MLz [MﬂﬂLCm(eiEzmx;ﬂrayﬁWz[M WVR18400VHz, CDC13): 8 8.33 (1 H, m), 8.04
(1 H d), 7293 (1 H d), 7.18 (4H, ), 6.59 (1 H, s), 4.21 (1 H, s), 3.96

(2H m, 1.84 (44 M, 1.77 (2H m, 1.60 (6H s), 1.48 (2H ). 20 LCMS
(el ectroséﬁmﬂ&' [ MFH + 434 Exanple 106 ' H NVR (400vHz, CDC13): 5 8.33

(1H m, 802 (2H n), 7.16 (4H, m), 6.40 (1 H d), 4.20 (1 H s), 3.90
(2H M. 4 fvRlEdoMBiz, DR 63885MiH, &), d64(@H, dY) 7.93 (1H, d), 7.13 (4H,

. m), 6.40 (1H, s), 4.20 (1H, s), 4.08 (1H, m), 3.91 (1H, m), 2.05 (1H, m), 1.82
(8H, m), 1.60 (1H, m), 1.45 (2H, m) 0.90 (6H, m).

10 LCMS (electrospray): m/z [M+Na]" 484

- Example 104

'H NMR (400MHz, CDCl3): 5 8.38 (1H, m), 8.04 (1H, s), 7.97 (1H, d), 7.20 (9H,
m), 6.25 (1H, d), 4.29 (1H, m), 4.18 (1H, m), 3.91 (1H, m), 3.81 (1H, m), 3.18
(1H, m), 2.92 (1H, m), 1.79 (4H, m), 1.61 (2H, m), 1.42 (2H, m).

15 LCMS (electrospray): m/z [M-H] 494
Example 105

" 'H NMR (400MHz, CDCls): § 8.33 (1H, m), 8.04 (1K, d), 7.93 (1H, d), 7.18 (4H,
- m), 6.59 (1H, s), 4.21 (1H, s), 3.96 (2H, m), 1.84 (4H, m), 1.77 (2H, m), 1.60
(6H, s), 1.48 (2H, m).

20 LCMS (electrospray): m/z [M+H]" 434

Example 106

"H NMR (400MHz, CDCls): § 8.33 (1H, m), 8.02 (2H, m), 7.16 (4H, m), 6.40
(1H, d), 4.20 (1H, s), 3.90 (2H, m), 1.74 (12H, m), 1.43 (3H, m), 1.14 (5H; m).

LCMS (electrospray): m/z [M-H] 486




LCVS (el ectrospray): mlz [MH'486 8 August 2006 WD 03/ 0§8¥35 0
PCT/ | B0O3/ 00439 106 Exanple 107 | H NVR (400MHz, CDC13) % m
8.02 (2HVOWy/068235 65 (4H ), 6.40 (1H d), 4.20 (1 H, s)Pleﬂé@P{ n,
1.75 (12H, m), 1.43 (3H, m, 1.18 (8% n). LOVS (electrospray): miz [MH] -
486 5 Exanple 108 | H NMR (400VHz, CDC13): 8 8.31 (1 H m), 8.04 (1 H s),
7.94 (1 H, s), 7.25 (6H, n), 7.14 (4H, n), 6,21 (1 H d), 4.98 (1 H, s),
4.14 (1 ey dihotedy (1 Hn) 1.79 (4H n), 1.63 (2H, s), 1.24 (2H m).
LCVS (el z [ MtNa] + 504 10 Exanple 109 | H NMR (400VHz,

CDCD) 8832(1H m), 8.01 (2H, n), 7.14 (4H nm), 6.81 (I H, d), 4.18 (1
RS, 1mNMM(4mMrmmcgwsm37 11naln()zeom2H,1ng57(m4(4mm) 64019 (2H,
n. &el ectrospray). H NVR (400vHz,

- CDClB) g (BHad), @2Q (1 ), §9«§34(£H M), s1)75 (71211’ r(ll 1|-43é§H m),1h1§45H mh 5.56 (1
H d), 4.20 (1H, s), 3.92 (1 H m, 3.89 (3H, s), 2.66 (2H m, 2.41 (2H,

m, 1,82 oH, LCMVE (el ect il
[MH]- 48%J%trasﬁ;'%y§ @H&/R (4(()C]\/HszDC13) (g g?sgofgra’) d),nI 8 06 (1

H s), 7.98 (1 H, d) 7. 16 (4H, , 6.50 (1H, d), 4.20 (1H, s), 4.11 (2H,
q), 3&9&&&&9_1 93(4H n, 171 (2H, m, 1.48 (2H, m, 1.40 (6H, s),
1.22 (3H, t). LCVS (el ectrospray): n7|z [MH - 488 - - ----- ------ 8

August 2qpl6NM\ép(£§d,\9,§8ZéBCF’§ré SRR, 8.04 (1H, 5), 7.94 (1H, 5), 7.25 (6H,

m), 7.14 (4H, m), 6.21 (1H, d), 4.98 (1H, s), 4.14 (1H, m), 3.96 (1H, m), 1.79
(4H, m), 1.63 (2H, s), 1.24 (2H, m).

LCMS (electrospray): m/z [M+Nal” 504

10 Example 109

~ "H NMR (400MHz, CD;0D): & 8.32 (1H, m), 8.01 (2H, m), 7.14 (4H, m), 6.81
(1H, d), 4.18 (1H, s), 3.90 (1H, m), 1.81 (6H, m), 1.51 (2H, m), 1.25 (2H, m),
1.19 (2H, m).

LCMS (electrospray): m/z [M+Na]" 454

15 Example 110

'H NMR (400MHz, CDCls): § 8.38 (1H, m), 8.04 (1H, s), 7.97 (1H, d), 7.14 (4H,
m), 5.56 (1H, d), 4.20 (1H, s), 3.92 (1H, m), 3.89 (3H, s), 2.66 (2H, m), 2.41
(2H, m), 1.82 (4H, m), 1.73 (2H, m),1.48 (2H, m).

LCMS (electrospray): m/z [M-H] 486

20 Example 111

'H NMR (400MHz, CDCIs): 6 8.38 (1H, d), 8.06 (1H, s), 7.98 (1H, d), 7.16 (4H,
m), 6.50 (1H, d), 4.20 (1H, s), 4.11 (2H, q), 3.89 (1H, m), 1.93 (4H m) 1.71
(2H, m), 1.48 (2H, m), 1.40 (6H, s), 1.22 (3H, t).

LCMS (electrospray): m/z [IM-H] 488




H d), 7. MNMR'(4O®MH25C3K3I@)£8‘83;;§;-|4£CB 04 (HH(E'L';%Q”K HHT A¥)4H3. 66

107 Exarrple 112 IH NVR (400\/Hz, CDC13): 8 8.37 (1 H, d), M04 { o)é‘ s),
7.98 (1 H, &0 7 (4H, ,5.79(1 H d), 4.20 (1 H, 907 (1 H m,
3.60, (3O 0368235 71 (LH n), 2.60 (1 H m, 2.36 (1 H PGIIBOFOREI (4H 1y,

1.74 (2H, m, 1.49 (2H, rr) 1. 14 (39 d). 5 LOMS (el ectrospray): milz

[ MtNa] ~ 498 Exanple 113 'H NM R (400VHz, CDC13): 8 8.37 (1 H, d), 8.04 (1
H s), 7.96 (1 H, d), 7.17 (4H m), 5.85 (1 H, d), 4.19 (1 H s), 4.04
(2H, q), By ﬁh s), 2.40 (2H, s), 1.82 (4H, m, 1.70 (2H, m, 1.43
(2H, m, s) 1.21 (3H, t). 10 LCMS(el ectrospray): m z[ MtNa] *526
Exanpl e 114 | H NVR (400MHz, CDC13): 8 8.37 (1 H, d), 8.04 (1L H, s), 7.96 (1

3H, 19 ( 2H , 176 (2H,
Er), 15)23 b7 (1H19§L‘CQ@ ((Il,rl &8} 139 rdih mh% s), 474 (1E£<a1fr3;>|2eﬁfl15 (H

NNR 40 18 3.80 (1
M s %n?ﬁé%@ 110280, o788 (3, ) P4 G000 1.8 0, B8 g ). 50 el
n, 1 60 (2H, (0 95 (3H, d). 20 LCMs (therm)spray) nmz [MH - 488
Exanpl & JJ:LGMS—(eIIMt?o(spEHyM—m/z[Bﬂ)ma] 498 8.37 (1 H d), 804 (1 H s), 7.97 (1
H d), 7.16 (4H m, 5.25 (1 H d), 4.20 (1 H, s), 3.91 (1 H s), 3.68
(3H, s), 2.07 (2H,.nm, 1.84 (6H m, 1.77 (2H m, 1.44 (2H, m, 1.20 (6H,

. s). 8 Au 13\\0 03/ 068235 PCT/ | BO3/ 00439 108 LCVS- (el ectrospray):

mlz [MH - 502 Exanple 117 'H NVR (400MHz, CDC13): 8 8.37 (1 H, d), 8.05
(1 H s),"H NMR (dodiH2) cDCIdY 5(étBl (1H, d), 8.04 (1H, s), 7.96 (1H, d), 7.17 (4H,

- 'm), 5.85 (1H, d), 4.19 (1H, s), 4.04 (2H, g), 3.90 (1H, s), 2.40 (2H, s), 1.82 (4H,
'm), 1.70 (2H, m), 1.43 (2H, m), 1.24 (6H, s) 1.21 (3H, ).

10 LCMS (electrospray). m/z [M+Na]* 526

Example 114

"H NMR (400MHz, CDCl3): 3 8.37 (1H, d), 8.04 (1H, s), 7.96 (1H, d), 7.14 (4H,
m), 5.38 (1H, s), 4.20 (1H, s), 3.91 (1H, s), 3.66 (3H, s), 2.18 (2H, 1), 2.19 (2H,
1), 1.91 (2H, m), 1.81 (4H, m), 1.76 (2H, m), 1.23 (2H, m).

15 LCMS (electrospray): m/z [M-H] 474

Example 115

"H NMR (400MHz, CD30D): § 8.18 (2H, s), 7.20 (4H, m), 4.10 (1H, s), 3.80 (1H,
), 3.66 (3H, s), 2.39 (2H, m), 2.20 (2H, m), 2.19 (1H, m), 1.80 (6H, m), 1.60
(2H, m) (0.95 (3H, d).

20 LCMS (thermospray): m/z [M-H] 488

Example 116

'H NMR (400MHz, CDCls): & 8.37 (1H, d), 8.04 (1H, s), 7.97 (1H, d), 7.16 (4H,
m), 5.25 (1H, d), 4.20 (1H, 3), 3.91 (1H, 5), 3.68 (3H, 5), 2.07 (2H, m) 1.84 (6H,
m), 1.77 (2H, m), 1.4 (2H, m), 1.20 (BH s)




m, 5.38 (1 H d), 4.22 (1 H s), 3.88 (1 H, s) 215(2Hé%¥ . (2H
m, 1.81 (6H, 5 m, 1.60 (4H m, 1.18 (15H, : LCMS(eI %?ﬁ]
[MH'5N Oé%ﬁﬁéffe 118 I H NMR (400VHz, CDC13): 8 8. 37 (1HPC'B’JBO3@0‘EM (1H s)
7.96 (1H, d), 7.18 (4H m, 530(1011—1 d), 4.20 (1 H s), 4.10 (2H, q),
3.93 (1 H, s) 231(2H n'), 2.13 (2H, 10 m, 1.91 (6H m, 1.76 (2H, m,

1.64 (2H, , 1.43 (2H, 1.24 (3H, t). LCVS (electrospray): nlz [MH)-
502 . Ex 0D): 8 8.17 (2H, , 7.20 (4H, , 4.09
(1 H, S?”Péﬁ@%ﬂeﬁ‘ﬁ%s’ﬂ@) @%H%é )3 03 (1 H( m *) et (1 |(4 rr)TT)Z.O4
(1 H m, 1.98 (1 H, , 1.70 15(14H m. LCMS (electrospray): mz [MH)-

500 Exa 147 NI\/R (400VHz, CD30D): -8 8.08 (2H, M, 7.88 (1 H D),

770(2H%FH1L7 2T (2H, M), 7.16 (2H, M, 4.10 (2H, S), 3.93 (3H, S), 3.90
3H, S 83 H t - 538 Ex I 121

CSrAWE (bR (EppNiz, DGSS b7 HiRKD. BOBAIH 758 (1hi @Mimﬁ ® s
1 H, d 4. 28

R s)?ma-_qéﬁ(w»- £do @*_*géxe%,w@%a%%ﬁ% A2 (2uth 15,8'1*49!’?8

-~ August 52009, 1.80 (98} AYS23B (PEH, hB03/ 00439 109 LA VIS (el ect rospr ay): mlz
[MH - 542, 544 Found; C, 59.57; H, 4.50; N, 7.51; C27H24ClI F2N305 requires;

e 5962 4 45: % e 122 5 | H NMR (400VHz, CD30D): 8 9.13
(1 H, '8&;4?(9?9 °S$3Y)8m%§[@ﬁg% 8.10 (1 H, E’r) 8.06 (1 H)r‘r) 7.22
(2H, rr) 7.16 (21H n), 4.18 (1H, ™), 4.06 (1 H, s) 3.93 (3H, s), 3.90

(611, s).Exarmld Q'TB

"H NMR (400MHz, CDCl3): § 8.37 (1H, d), 8.04 (1H, s), 7.96 (1H, d), 7.18 (4H,
m), 5.30 (1H, d), 4.20 (1H, s), 4.10 (2H, q), 3.93 (1H, s), 2.31 (2H, m), 2.13 (2H,
10 m), 1.91 (6H, m), 1.76 (2H, m), 1.64 (2H, m), 1.43 (2H, m) 1.24 (3H, 1).

LCMS (electrospray): m/z [M-H} 502

Example 119

" "H NMR (400MHz, CD30D): § 8.17 (2H, s), 7.20 (4H, m), 4.09 (1H, s), 3.80 (1H,
s), 3.60 (3H, s), 3.03 (1H, m), 2.86 (1H, m), 2.04 (1H, m), 1.98 (1H, m), 1.70
15  (14H, m).

LCMS (electrospray): mfz [M-H]" 500

Example 120

"H NMR (400MHZ, CD;OD): 6 8.08 (2H, M), 7.88 (1H, D), 7.70 (2H, M), 7.21
(2H, M), 7.16 (2H, M), 4.10 (2H, S), 3.93 (3H, S), 3.90 (3H, S), 1.83 (8H, M),

20 LCMS (electrospray): m/z [M-H] 538
.Examp_»' le 121

'H NMR (400MHz, CDCls): 5 8.38 (1H, d), 8.04 (1H, s), 8.00 (1H, d), 7.85 (1H,
d), 7.74 (1H, s), 7.57 (1H, d), 7.18 (4H, m), 5.80 (1H, d), 4.28 (1H, 5), 410(1H.
m), 3.98 (3H s), 1.93 (6H, m), 1.58 (2H, m).




- -PC:I'/ | BO3/

LCMVS (el ectrospray): nilz [MH - 509 Exanple 123 10 06
" HNVR( 4 3):88.37(2H,n), 8.20(1 H,d),8.02(4H m, 7. é@%ﬁ“ 4.29 (1
H s), 4'@@5’?@% , 3.99 (3H s), .1, 90 (6H m, 2.69 ( 3"’“‘{%\/5
(el ectrospray): nTLz [ MH - 509 Exarrp e 124 'H NWR (400vHz, CD30D): 8 8.79
(1 H d) 857 (1H s), 807 (3H, m, 7.20 (411, 15 .
m,4.19(1H m,4.05(IH m3.99(3H,s), 1. 90( 6H, s) 1.78(2H, M. LCI M

| ect lgt 125 "H NI VI R (300VHz,. CD30D): S
(elgc(rzﬂsg%(?nfémyﬂ: m/‘égm;ﬁs gptggzt (2H, m, 2. 2(2 (3H, s), 1. 7%3 (8H,

20 L | ectrospray n7lz | MeH + 496 8 August 2006 WO 03/ 068235
C%’Buég 8,;@@5@2 50,1@57 41 C2rH24CIF2N3Os requires; C, 59.62; H, 4.45;

Syn- 5- (44N5 Fidaepr o- 244-f | uor o- phenoxy) - pyri di ne- 3

car bonvi | -ami noI cycl ohexyl sul phanovi ) - 2- hydr oxy- benzoic acid HO N Fr( O
OO0OH HNO ?0H F 5-Chlorosul fonyl -2-hydroxy-benzoic acid (123 ng, 0.52
mol ) wasExdoglet1®2a 5 stirred suspension of

syn- N- (4- am no-cycl ohexyl ) -5-fl uoro-2-(4-fl uoro- phenoxy)- ni cot i nam de

hyd P 22) in  dichl h
Ly Boortt MvRrgOoR iz i Ra %183 T6n 5) SRl Bl hhed SAOUIBH under
o a nitrogem)agioEs e’ @), PR2IBHINY, 5736 (2RO ARE{ A UnS, 4.DBS(1H, s) 3.93

= (3H, s), 3.90 (BH, s), 1.79 (2H, m).

LCMS (electrospray): m/z [M-H] 509

Example 123

10 "H NMR (400MHz, CDCly): 5 8.37 (2H, m), 8.20 (1H, d), 8.02 (4H, m), 7.08 (4H,
© m), 4.29 (1H, s), 4.10 (1H, m), 3.99 (3H, s), 1.90 (6H, m), 2.69 (2H, m).

LCMS (electrospray). m/z [M-H] 509

Example 124

"H NMR (400MHz, CD30DY): § 8.79 (1H, d) 8.57 (1H, s), 8.07 (3H, m), 7.20 (4H,
15 m), 4.19 (1H, m), 4.05 (1H, m) 3.99 (3H, s), 1.90 (6H, 5), 1.78 (2H, m).

LCMS (electrospray): m/z [M-H] 509

Example 125

* 'H NMR (300MHz, CD;0D): $ 8.10 (2H, m), 7.19 (7H, m), 4.07 (2H, m), 3.50
(2H, m), 2.22 (3H, s), 1.75 (8H, m).

20 LCMS (electrospray): m/z [M+H]" 496




m xture was partitioned between dichl oronet hane and vat er ¢ 41 t%%

di chl or to@fﬁ%@sg ayer was washed with a saturated aqueousg $olfttion. of

sodi um chl"oridé;,” dried over anhydroq? magnesi um sul phat ePﬁT{(SBOé‘(?gﬁarat ed in-
vacuo. The residue was triturated with diet hyl et her to give

Syn-5-(4-{[5-fl uoro-2-

(4-f1l uoro- phenoxy) - pyei di ne- 3-car bonyl ] - am no) - cycl ohexyi sul phanoyl ) -2

M, 7.92 (31 I s '%ji;'g,':"g.léé’ (1

H, s), 4. earldnyl-aminop-cycldhiexyls ain xpbenzoid/Beid:| ect r ospray) :
mlz [MH'546 8 August 2006 WD 03/068235 PCT/|B03/ 00439 Exanple 127-

Syn- N- (4-fr5-Fl uoro-2-(4-fluoro-phenoxy) - eri | ne- 3=

car bonvi | - am nol - cycl ohexyl)-2. 2-di ne | sN@lonanfic acid H3C CH H 3
N'ecr NOYy F&O0 OH HNO K P

Syn-N-(4-{[5-fluoro-2-(4.J | uQrolanhe - py?id 3- car bonyl ] -am no) - cycl o
5 hexyl) -2, 2-di met'hyl - mal anté ad{d e hyl esté€ Hng, 0.26 nmol, see
Exanpl e 111) was di ssol ved.j nztetrahydrofuran (4 m) and 1 MIithium

hydr oxi de solution (600 gl NO.®&® nmml) was added. “GHe mi xture was stirred
~at room tenperature for 18 hours_and then was diluted w th dichl oronethane
(5 mM). The dichloronethane | was separated by pipette and the aqueous
l'ayer 10 was partitioned betweeR ¥ N hydrochloric acid and dichl oronet hane
(5 m). The aqueous phase was extracted with dichloronethane (5 x 5 ml)
and the F

hydr oxy- bepagigleaci dq4g.70 nog

5-Chlorosulfonyl-2-hydroxy-benzoic acid (123 mg, 0.52 mmol) was added to a
5 ' stirred suspension of syn-N-(4-amino-cyclohexyl)-5-fiuoro-2-(4-fluoro-phenoxy)-
nicotinamide hydrochioride (200 mg, 0.521 mmol, see Preparation 22) in
dichloromethane (5 ml) containing tricthylamine (220 ul, 1.58 mmol) and was
stirred under a nitrogen atmosphere for 18 hours at room temperature. The
mixture was - partitioned between  dichloromethane and water. The
10 dichloromethane layer was washed with a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulphate and evaporated in-
vacuo. The residue was triturated with diethylether to give syn-5-(4-{[5-fluoro-2-
(4-fiuoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclohexylsuiphamoyl)-2-
hydroxy-benzoic acid (170 mg).

15 'H NMR (400MHz, CDC): 5 8.12 (3H, m), 7.92 (3H, m), 7.59 (1H, m), 7.07
(4H, m), 6.79 (1H, m), 5.53 (1H, ), 4.08 (1H, s), 3.97 (1H, m), 1.78 (8H, m).

LCMS (electrospray). m/z [M-H] 546




.. 58.07 (1gkh

combi ned - di chl or omet hane | ayers were evaporated in-vacuo. -I‘BQ'%”F] gue was
puri f i.e%@% &%ﬁgﬂt ography on silica gel using methanol | I ororret hane
cont ai ni 2 um hydr oxi de sol ut |ﬂ){1 (stepwi se from 10P§H['i 308%+330: s0: 3)
to 15 give

syn-N-(4- ([ 5-fl uoro-2-(4-fluoro-phenoxy)-pyridi ne- 3-car bonyl ] - am no) -
cycl ohexyl) -2, 2-di net hyI mal onam c aci d (90 mg). "HNIVIR (400\/Hz CD, OD) :

s), 1.78 * . eLalC] JBICeY80 20
Exanpl es QM-a'hnnohgnolmnbxygiz,Zhﬁnfemhybmmlamwhatded exarrpl es (Table
9) of the general fornula: 8 August 2006 WO 03/068235 PCT/1B03/00439 117
H NR 11 ~0 FAn N" OY HNO F were rdapared by a simlar method to

that of exanple 127 using the appropriate mthe conpounds of table
8. TABLE 9 Exanple N* R group Exgrrpl CH 3 0 128 129 OH
F

Syn-N-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclo-

9 hexyl)-2,2-dimethyl-malonamic acid ethyl ester (125 mg, 0.26 mmol, see
Example 111) was dissolved in tetrahydrofuran (4 ml) and 1M lithium hydroxide
solution (600 pl, 0.6 mmol} was added. The mixture was stirred at room
temperature for 18 hours and then was diluted with dichloromethane (5 mi).
The dichloromethane layer was separated by pipette and the aqueous layer

10 was partitioned between 1N hydrochloric acid and dichloromethane (5 ml). The
aqueous phase was extracted with dichloromethane (5 x 5 ml) and the .
combined dichioromethane layers were evaporated in-vacuo. The residue was
purified by chromatography on-silica gel using methanol in dichloromethane
containing ammonium hydroxide solution (stepwise from 10:90:1 to 20:80:3) to

16 give syn-N-(4-{[6-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonylj-amino}-
cyclohexyl)-2,2-dimethyl-malonamic acid (90 mg).

'H NMR (400MHz, CD,0D): 5 8.07 (1H, s), 8.01 (1H, d), 7.19 (4H, m), 4.06 (1H,
s), 3.83 (1H, s), 1.78 (8H, m), 1.34 (6H, s),

LCMS (electrospray): m/z [M-H] 460

20 Examples 128-133

.- The compounds of the following tabulated examples (Table 9) of the general-
formula:




AMOHH3 CCH3 H3 CCH3 0O OH 130 131 ~CH 013204133/‘&%@30N0430
0 OH 1%135 [sOH N' 8 August 2006 WD 03/068235 PCT/IBQ 97909130 oo
3 0 136 Y82 Exanpl e 128 HN (400VHZ, CD, OD): 439 8. 03
(1H, D), 7.19 (4H M, 4.14 (I 943 3.79 (1 H 9, 272(1H |vp 250
(1 H M, 2.21 (1 H M, 170(8H , 1.11 (3H, M 5 LCVS (el ectrospray):

mlz [MeNa] ~ 484 Exanple 129 1H NMR (400\/Hz CD30D): 5 8.07 (1H, n), 8.02

1H,. m)., 7.20 (4H, n) 4.08. (1 H s), 379(&;H s), 2.26 (2H, d), 1.79
8H m, 1.17 (6H, . LCVB (ol ectrospr ! Ik'ﬂ+|\la]+ 498 10 Exanple 130
H NVR (400MHz, CD30D) 8 8.07 (2HQ n') u (4 ) 4.07 (1H s), 3.78
(1H, m, 2.18 (2H, m, 1.7F 1.18 (6H, s). LCMs

(el ectrospray): nlz [ MtNa] + |12

- were prepared by a similar method to that of example 127 using the appropriate
ester from the compounds of table 8.

TABLE 9
Example N° R group Example N° R group
o, f
128 /\j 129 : /><U\
. O H,c~ CH on
3 3
H,C_ CH, o
w | Y e | A
o OH

| N OH
132 - O 133 M(

134 135




Exanpl e 131 15 1H NNR(4OOVHZ CD30D): 8 8.07 (2H m, 8,{ |1 53 408

(1H, m, 2.25 (2H, m, 2.18 (2H, m, 1.
(6H, WE’&@“(’&? ectrospray) mlz [ MeNa] + 498 8 August 2056 P068235
PCT/IBOB/ 00439 114 Exanple 132 'H MWR (400MHz, CDOD): 8 8. 19 (2H 8. 10
(3H m, 7.19 (4H m, 4.16 (I H m, 4.02 (1 H n), 1.85 (8H m. LOVB
(electrospray): nmlz [MH '495 5 Exarrple 133 "H NWMR (400vHz, CD.,0D): 8

8.07 (2H, 7. 19 (4 M, 408 (1H~9), 3782 (T H )7 229 (2r-|, n,
2.15 (2H, , 2.00 (1fH, m, 1.79% (6H, (M, 1.63 (2H rgﬁ 0.9% (3H, |d).
LCVS (el ectfrospray): n7lz [MHj-' 474 10 Exanple 134 [TH3 ( 400VHz
CD,OD): 8 8. 08 ?%H : ) 7.19 c4H m| B.Q4 49 )| 3.86
(1 H s), 2 86 . m, 1.98 H, : 1, 'fr) LCVS
(eI ectrospriay): mlz | 3] 35 15

" HNIVR( 40 ,CD~0D) : 8 64(IHd)8 53(1Hjs),8.09(IH mM,8 06(lH m, 7.95 (1

H m 7.22(2H m, 716(2H m, 414 (T H s) 4.06 (I H, s), 1I.89 (6H,
s), 1.78 Ex&mpl 128CVS (el ectrospray): mlz [MH - 495 Exanple 136 20
" HNVR( 400VHz , CD30D) 89.07(1H,s)8.39(1Hd), 8. 05(3H m,7.21(2H m, 7.15

2H, H, . LoVB (el ect
'gmz [isz] 4808 WoMHZ G De OIS DI B S B0 (BhDROID (GH. M), 414
| (1H, T), 3.79 (1H, S), 2.72 (1H, M), 2.50 (1H, M), 2.21(1H, M), 1.70 (8H, )
1.11 (3H, M)

5 LCMS (electrospray): m/z [M+Na]" 484

Example 129

'H NMR (400MHz, CD30D): 5 8.07 (1H, m), 8.02 (1H, m), 7.20 (4H, m), 4.08
(1H, s), 3.79 (1H, s), 2.26 (2H, d), 1.79 (8H, m), 1.17 (6H, m).

LCMS (electrospray): m/z [M+Na]* 498

10 Example 130

'H NMR (400MHz, CD30D): & 8.07 (2H, m), 7.20 (4H, m), 4.07 (1H, s), 3.78
(1H, m), 2.18 (2H, m), 1.77 (8H, m), 1.59 (2H, m), 1.18 (6H, s).

LCMS (electrospray): m/z [M+Na]* 512
Example 131

15 1H NMR (400MHz, CD30D): 5.8.07 (2H, m), 7.18 (4H, m), 4.08 (1H, m), 3.80
(1H, m), 2.25 (2H, m), 2.18 (2H, m), 1.78 (6H, m), 1.60 (6H, m).

LCMS (electrospray) m/z [M+Na]* 498




115 , Exanpl e 137 'H NVR (400VHz, CDOD): 8 8. 30 (1H d) é}‘% 7.86

(1H, d), H s), 7.61 (1 H d), 7.19 (4H, : 3.89
(3H, s), WE)O@@G?Z&.?: . LAWVIS (el ecltl‘{ospray) nmlz [MH] rrpl e 138:
Syn- 2- Chl or o- N- (4- (15 f1uoro-2-(4-fl'uoro-phenoxy) - pyridine

3-car bonvi | -am nol - cycl ohoxvl ) 4erephthalamc acid 0O OH HN FO OH NO
F  Syn-2-chloro-N(4-{[5-fluoro-2-(4-fluoro-phenoxy)-py(idine-3-carbonyl

-am no) - &yahsisleal?) 4erepht hal.am ¢ acid nmethyl ester (95 ng, 0.18 mmol, see
Exanpl e 10 Ig% was suspended in 1,4-dioxane (3 m) and IMIithium

hydr oxi de, sol ut| on NﬂSSO 35 mmol) was added. The mi xture was stirred

at 1 oom t SHgM ar CRBORYLAE T HBU: ManBAD (H, Mot Ao dis Mo 48 1 M

l'ithiumh i liJ, 0.5 nmol) were added and the m xture
stirred aYﬂa'%hrgfoég O{Iﬁs.'a%&gﬂ’@acti on mxture was diluted with 1M
hydrochloric acid (20 nl) and was 15 extracted wi th dichloronmethane ~ (4 x

200 nl) ah@M$B¢electndspray): ;ﬂdzc[m-lq]’qgst hane | ayers were dried over nmaghesi um
sul phate and evaporated in-vacuo to give

syn- 2- chl Ero N—g §[5 fiuoro-2-(4-fluoro-phenoxy)-pyridine- 3-
car bong:ﬂl Iohexyl)4erepht hal am c acid as a white solid (66 ng).
'H NVR (400VHz, DMBO-d6): 5 8.32 (2H, m), 8.20 (1 H, s), 7.99 (1 H, d)

i S SO R KT v oo s

(1H, ), 2.29 (2H, m), 2.15 (2H, m), 2.00 (1H, m), 1.79 (6H, m), 1.63 (2H, m),
0.97 (3H, d).

LCMS (electrospray): mvz [M-HJ 474

10 Example 134

'H NMR (400MHz, CD3OD): & 8.08 (1H, d), 8.02 (1H, m), 7.19 (4H, m), 4.04
(1H, s), 3.86 (1H, s), 2.86 (2H, m), 2.03 (1H, m), 1.98 (1H, m), 1.74 (12H, m).

LCMS (electrospray): m/z [M-H] 486

Example 135

15 "H NMR (400MHz, CD3OD): § 8.64 (1H, d) 8.53 (1H, s), 8.09 (1H, m), 8.06 (1H,
| m), 7.95 (1H, m) 7.22 (2H, m), 7.16 (2H, m), 4.14 (1H, s)4 06 (1H, s), 1.89 (6H,
s), 1.78 (2H, m).

LCMS (electrospray): m/z [M-H] 495

Example 136

20 "H NMR (400MHz, CD3;0D): § 9.07 (1H, s) 8.39 (1H, d), 8.05 (3H, m), 7.21 (2H,
m), 7.15 (2H, s), 4.06 (1H, s), 1.88 (6H, s), 1.79 (2H, m).

LCMS (electrospray): m/z [M-H] 495




116 LCVS (el ectrospray): nmlz [ MH - 528, 530 Exanple 139: 8 August 2006
Syn- N-( [ O- 2- (4-fluoro-phenoxy) - pyri di ne- 3

car bonvﬁ%gg’%oﬁ% cycl ohexyl ) - succi nq{g cacid 0 HN o CRFTEOQU3
0O F 5

Syn- N- (4-{[5-fl uoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amn nol -cycl o
hexyl )-succinam ¢ acid nethyl ester (65 ng, 0.14 mmol, see Exanple 110) was

-di ssol vedElxg,ﬁ@brﬁwdrof uran (3 m) and IMIithium hydroxide solution (750

FON

~LI 0.7 added. The m xture was stirred at roomtenperature for
18 hours after which the solvent was evaporated in-vacuo. The residue was

© 10 di | ut edHVNMR (400MHEZp OD.QD) 528130 (12 d, )8.061d2Hasn)e RLBa¢tidddyi 7.68

T S P DR BT VO

syn-N-(4-{[5- quoro-

2- (4-f1 uoLovb estestrospray): dhae nyl ] - am no) - cycl ohexyl ) -succi nam ¢
acid asavvhl'?ég 50|d{’) r)I\ﬁ-t‘q%équIVIR(40C]VI—I2 DI\/BOdG) 8 8.26 (1 H,

d), 8.20 s), 7.98 (1 H d), 7.63 n, 386 (1
H-s), 93. Ie113a: Syn oiN-(4{[5 i
(el ectrosg ' ¢ Q /068235 PCT/ | BO3/ 00439

117 ExanpfFe=tiz Sy o ] t&T-0- phenoxy) - pyri di ne- 3-
car bonvil -am no) cycl ohexvl car barmw ) cycl opentyl | - pr opionic acid H

OH
H
N
ON/O/TVET:
NN o
| H
o
N~ o

Syn-2-chloro-N-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}~
cyciohexyl)-terephthalamic acid methy! ester (85 mg, 0.18 mmol, see Example
10  121) was suspended in 1,4-dioxane (3 ml) and 1M lithium hydroxide solution
(350 pl, 0.35 mmol) was added. The mixture was stirred at room temperature
for 18 hours, after which 1,4:dioxane (3 mi) and 1M lithium hydroxide solution
(500 pl, 0.5 mmol} were added and the mixture stirred a further 24 hours. The
- reaction mixture' was diluted with 1M hydrochloric acid (20 ml) and was
15 - extracted with dichloromethane - (4 x 200 ml) and the combined
dichloromethane layers were dried over magnesium sulphate and evaporated
in-vacuo to give syn-2-chloro-N-(4-{{5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl}-amino}-cyclohexyl)-terephthalamic acid as a white solid (66 mg). -

'H NMR (400MHz, DMSO-dg): § 8.32 (2H, m), 8.20 (1H, s), 7.99 (1H, d), 7.90
20 (1H,s), 7.79 (1H, 8), 7.22 (4H, m), 3.95 (1H, s), 3.91 (1H, s), 1.78 (8H, m).




Syn-3-[ 14 F)%{Dkﬁé | uor o- 2- (4-f 1 uor o- phenoxy) - py(i di ne-3-car bor%ﬁ -am no) - cyc
lo 5 hexv o3 yl)-cycl opentyl] -prlpff)i onic acid tert-bquF"% { ?39( 170 nyg,
0.3 nmol, see Exanple 117) was dissolved in 1, 4-di oxane and hydrogen
chloride (4M solution in 1,4-di oxane) was added. The m xture was stirred
at room tenperature for 18 hours after which the solvent was evaporated
Ad-p-vacuo.LThS (é]@@t'r@gmawam/@qm_ﬂq'e@gmwhronat ography on silica gel using .
met hanol in 10 di chl oronet hane cont ai ni ng amoni um hydr oxi de sol ution (from
10:90:1 to 15:985:2 to 20:8‘8: 3) to giv

syn-3-[1I - :H i
3- car bony / Rarmy bent yl ] - propionic acid (60
ny) H D) oo 7.19 (4H, m, 7.04 (1 H d),

4.13 (I H s), 3.78 (1 H s), 2.10 (2H, m, 2.01 (2H m, 1.88 (4H m,
1.77 (4H, m, 15 1.61(6H m 1.31 (2H, . LCI VS (el ectrospray): mlz
[MH'514 8 August 2006 WD 03/068235.P B03/ 00439 118 Exanple 141:
Syn- 5- Fl uor o- 2- (4-f | uor o- phenoxyjf - N- 3- (- hvdr oR¥- et hyl ) .

- urei dol -cycl ohexvl | - ni cotf ' NN OY ~~-~CH FO HNO F

5 Syn-N-(4-{{5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclo-
hexyl)-succinamic acid methyl ester (65 mg, 0.14 mmol, see Example 110) was
dissolved in tetrahydrofuran (3 ml) and 1M lithium hydroxide solution (750 pl,
0.76 mmol) was added. The mixture was stirred at room temperature for
18 hours after which the solvent was evaporated in-vacuo. The residue was

10 diluted with 1M hydrochloric acid (20 ml) and was extracted with
dichloromethane (3 x 150 ml), the combined dichloromethane layers were dried
over magnesium sulphate and evaporated in-vacuo to give syn-N-(4-{[5-fluoro-

- 2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclohexyl)-succinamic  acid -
as a white solid (60 mg).

15 "H NMR (400MHz, DMSO-de): 5 8.26 (1H, d), 8.20 (1H, s), 7.98 (1H, d), 7.63
“(1H, d), 7.22 (4H, m), 3.86 (1H, s),:3.63 (1H, d), 2.39 (2H, 1), 2.30 (3H, 1), 1.60
(8H, m).

LCMS (electrospray): m/z [M-H] 446




Syn-5-fl uoro-2-(4-fluoro-phenoxy)-N(4-[(imdazol e-| - carb"ggg}J aphgol -cyclo

5 hexyl ).z Al mde (110 ng, 0.25 mmol, see Preparatio d| ssol ved .
in di ch‘V@ §/ﬁ§?ﬂ5:ne (7 m) cont ai ni ng t 6et hyl am ne (42 frol ) and

2- am noet hanol (46 ;.LlI, 0.75 I)1 and was stirred at roomtenperature
for 18 hours. The reactlon m xture was diluted with water (200 m) and the
aqueous solution was extracted with dichloronmethane (5 x 200 m). The

‘conbi ned g, e OrpfRt hagenl AYRIS(IMRERItbLZM-AUBTo THEN WY AdimdIaL € and

'~ ‘evaporat eaT1H-vacuo. The resrdue was pariiied by cnromatograpny on silica

gel usingea Fain yclbhexgloarbame opentyij-propiogéc acid10: 90) to
gi ve syn-5-fluoro-

2- (4-fluoro-phenoxy)-N(4-]3-(2- hydr oxy- et hyl
mde as a white solid (40 ng). 15 "H NIVIR

- urel do] -cycl ohexyl | - ni coti na
0OVHz, CD30D): 6 8.07 (21-1,

m, 7.17 (41-1, m, 4.04 (11-1, s), 3. 68{;"( 57 (21-1, t), 3.21
(21-1, t), 1. 79 (61-1, rr) 1. 5€b(21 rospray): nlz [MH)-
434 8 August 2006 WO q:?./ 06823 c!‘L fxanpl e 142:

2[ 3- (13- hydr oxy

- Syn-5-Fluoro-2-(4-fluoro
Propyl ) - urel dol -cycl ohexyll | -p cot"l'namde HHNN-~~CH Of:::),*Y FO H

N F N~ ~O

Syn- 5-fl uor o- 2- (4-fl uor o- phenoxly) - N-{4-[ (i m dazol e-| -carbonyl ) -ani no] -cycl o

5 hexyl)-nicotinam de (150 ny 4 mmol, see Preparation 25) was di ssol ved

I n dichl oronethane (10 m) co ing triethylam ne (57 gl, 0.41 nmol) and

3- amno- 1 -propanol (78 jal,™. 02 mmol) and was stirred at room

t emperature E

Syn-3-[1-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclo-

5 hexylcarbamoyl)-cyclopentyl]-propionic acid tert-butyl ester (170 mg, 0.3 mmol,
see Example 117) was dissolved in 1,4-dioxane and hydrogen chloride (4M
solution in '1,4-dioxane) was added. The mixture was stimed at room
temperature for 18 hours after which the solvent was evaporated in-vacuo. The
residue was purified by chromatography on silica gel using methanol in

10 dichloromethane containing ammonium hydroxide solution (from 10:90:1 to
15:85:2 to 20:80:3) to give syn-3-[1-(4-{[5-flucro-2-(4-fluoro-phenoxy)-pyridine-
3-carbonyl]-amino}-cyclohexylcarbamoyl)-cyclopentyl]-propionic acid (60 mg).

H NMR (400MHz, CD3;0D): & 8.06 (2H, m), 7.19 (4H, m), 7.04 (1H, d), 4.13
(1H, s), 3.78 (1H, s), 2.10 (2H; m), 2.01 (2H, m), 1.88 (4H, m), 1.77 (4H, m),
15 1.61(6H, m) 1.31 (2H, m).

LCMS (electrospray): m/z [M-H] 514




under a nitrogen atnosphere for 66 hours. The reaction m éﬁst%%washed

w th water &2 X .00 m) and the dichloronethane [ayer was over

magnesi uKPd ??Fi?fte and evaporated in-vacuo. The residue %W&’P ¥ ed by

chromat ography on silica gel using " hanol in dichl or omet hane and

ammoni um hydr oxi de solution (gradient from4:96:0 to 10:90:1) to give

syn- 5-

f1 uor o-2-ggal ! , iR hzgthyhohexyl ) -

ni cot i narm de ¢ SOl 1 a o) . 30D). -8 8.07

(21 1, n)gre?d@@!cighggyﬂmlcotlﬂamld s), 3.66 (1 H s), '3.59 (21-1, t),
.19 (21 1, t), 2.79 (61-1, m, 1.60 (41 1, m. LCVS (el ectrospray): mlz

[MH] 447 8 August 2006 WD 03/068235 PCT IBO,’§|/ 00439 120 Exanple 143:

Syn-3-[3-(4-(15- Fluor02(4fluoropow e-3

car bonvi | - am nol - cycl ohexyl ) - ur

'Syn-5-fl uoro-2-(4- f1 uor o-
-carbonyl)-am no]-cyclo 5 Y%e
Preparation 25) was dissol vld i §
triethylamne (57 [LI, 0.41

-ni cotinam de (150 ngy, 0.34 mml, see

di chl oronet hane (10 m ) contai ni ng

and 3- am nopropionic acid nethyl ester
(48 nmg, 0.41 mol) and was st i | at room tenperature under a nitrogen

at nosphere for 66 hours. The re ion mxture was washed with 1 M
hydrochloric acid (50 m ), the dichloronethane | ayer was 10 dried over
magnesi um sul phate and evaporat 8d i n-vacuo to give syn-3-[ 3-(4-
{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl ] -am no}-cycl ohexyl)-ure
I do] - Syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyl)-amino]-cyclo-

5 hexyl}-nicotinamide (110 mg, 0.25 mmol, see Preparation 25) was dissolved in
dichloromethane (7 ml) containing triethylamine (42 ul, 0.3 mmol) and 2-
aminoethanol (46 pl, 0.75 mmol) and was stirred at room temperature for
18 hours. The reaction mixture was diluted with water (200 ml) and the aqueous
solution was exiracted with dichloromethane (5 x 200 ml). The combined

10 dichloromethane layers were dried over magnesium sulphate and evaporated
in-vacuo. The residue was purified by chromatdgraphy on silica gel using
methanol in dichloromethane (gradient from 4:96 to 10:90) to give syn-5-fluoro-
2-(4-fluoro-phenoxy)-N-{4-[3~(2-hydroxy-ethyl)-ureido]-cyclohexyl}-nicotinamide
as a white solid (40 mg).

15 "H NMR (400MHz, CD3OD): § 8.07 (2H, m), 7.17 (4H, m), 4.04 (1H, s). 3.68
(1H, s), 3.57 (2H, 1), 3.21 (2H, 1), 1.79 (6H, m), 1.59 (2H, m).

LCMS (electrospray): m/z [M-H] 434




propionic acid nmethyl ester as a white solid (130 ng).

CDC13) H d), 804 (1 H s), 7.96 (1 H d),

4.19 (1\8—'10%3%282%70 (41-1, m, 3.47 (21-1, t), 2.55 (21- 'I_’ “3“243?9 (81 1,

m, 1.50 (21-1, 15 m). LCMB (el ectPSSpray): miz [MH ' 475 8 August 2006

WO 03/ 068235 PCT/ I B03/ 00439 121 Exanpl e 144:

- Syn-7-r3-(4-ff5-Fluoro-2-(4-fluoro-phenoXy)-pyridine-3

—garbonvil b CY qlaghexybypis Phitfth:2\pR1IABR DieckyIR-PU3- BRhGlrskyd N N-O
|_

Syn- 5- f | uprop{teida] mvelahendlnjcdtiriamide m dazol e- 1 - car bonyl ) - ami no] - cycl o

- 5 hexyl }-nicotinamde (150 ng, 0.34 nmol, see Preparation 25) was

di ssol ved in dichl oronethane (10 m) contHal nyng triethylamne (57 ~tl, 0.41

mmol ) and 7- am noheptanoic acid net- | bt N (68 1gPH0. 43 Mol ) and was
stirred at room tenperature fo The reaction m xture was washed
with water (2x50m ) and ydrébhlorlc acid (2 x 50 mM}. The 10
di chl oronet hane | ayer was ﬁrl oyer nmagnesi um sul phate and evaporated in-
© vacuo to give
syn-7-[3-(4-{[5-fluoro-2-(4- qu r o- phenoxy) - py(I di ne- 3-car bonyl ] -
.am no) - cycl ohexyl ) - urei do] - he Ic acid nethyl ester as a white solid
(1168 my). 'H NIVIR (400VHz, ): 5836 (1 H d, 802 (1 H s), 7.96
(1 H d), 7.16 (4H, 15 m, 4. (1 H s), 3.67(4H, m, 3.13 (2H, t), 2.30
(2H, t), 1.82 (4H, m, 1.76 (3 , 1.61 (4H, m, 1.44 (4H m, 1.36 (3H,
m. LCIVIS (el ectrospray): N%Na]+ 555

Syn-5-fiuoro-2-(4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyl)-amino]-cyclo
5 hexyl}-nicotinamide (150 mg, 0.34 mmol, see Preparation 25) was dissolved in
dichloromethane (10 mi) containing triethylamine (57 pl, 0.41 mmol) and 3-
amino-1-propanol (78 ul, 1.02 mmol) and was stirred at room temperature
under a nitrogen atmosphere for 66 hours. The reaction mixture was washed
with water (2 x 50 ml) and the dichloromethane Iayer was dried over
10 magnesium sulphate and evaporated in-vacuo. The residue was purified by
- chromatography on silica gel using methanol in dichloromethane and
- ammonium hydroxide solution {gradient from 4:96:0 to 10:90:1) to give syn-5-
fluoro-2-(4-fluoro-phenoxy)-N-{4-[3-(3-hydroxy-propyl}-ureido}-cyclohexyl}-
nicotinamide as a white solid (90 mg).

15 'H NMR (400MHz, CD;OD): & 8.07 (2H, m), 7.20 (4H, m), 4.04 (1H, s), 3.66
~ (1H, 8), 3.59 (2H, 1), 3.19 (2H, 1), 1.79 (6H, m), 1.60 (4H, m).

LCMS (electrospray): m/z [M-H] 447
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Syn- 3- qub ékﬁ Fguoro 2- (4-f1uoro-phenoxy)-pyridine-3
car bonvi §302 cycl ohexyl ) -ureidol_- &roplonlc acid H H RENBIF0EYy £ o o
HNO F
Syn-3-[3-(4-([5-fluoro-2-(4-fluoro-phenoxy)-pyridi ne-3-carbonyl]-an nol -cyc
lo 5 hexylyureldo] propi oni ¢ aC|d met hyl ester (110 ng 0.23 mmol, see
. Exanpl e ‘ 8 & Lrpd ‘

hydromdefsf(§ i
at roomte g@@ﬂh&mmo}-cvcmm@l)wreTﬂe]-g@on@aMmeﬂgil\mm| ssol ved in
wat er and was washed with dichloronethane (2 x 50 m). The aqueous | ayer
was diluted with 1M 10 hydrochloric a0|ﬁ (24 M) and extracted wth
di chl oronet hane (4 x 150 nml). The _sQnmignge N i 0 OQEthane | ayers were
evapor ated in-vacuo. The resi re-§i ssol velf i n°di chl or onet hane and
was washed with 10% p@.as at e &ol utionO0(300 m ). The aqueous
solution was acidified ydrochloric acid and extracted with
di chl oronet hane (2 x 20 ~...Jhese 15 conbi ned di chl oronet hane | ayers were
dried over nagne5|un1sulpﬁbte nd evaporated in-vacuo to give
syn-3-[3-(4-([5-fl uoro-2-(4- or o- phenoxy) - py(i di ne-
3-car bonyl ] - am nol - cycl ohex rei do]-propionic acid as a white solid (30
ng). 1H NMR (400vHz, CD30D)¥ 8.09 (21-1, m, 7.04 (41-1, m, 4.19 (11-1,
s), 3.66 (1 H s), 2.42 (21-%, t), 1.79 (81-1, m, 1.59 (21-1, m. 20
LCVMS: (el ectrospray) rTvz [ M H -461 8 August 2006

Syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyl)-amino}-cyclo-

5 hexyl}-nicotinamide (150 mg, 0.34 mmol, see Preparat'ion 25) was dissolved in
dichloromethane (160 mi) containing triethylamine (57 pl, 0.41.mmol) and 3-
aminopropionic acid methyl ester (48 mg, 0.41 mmo!) and was stirred at room
temperature under a nitrogen atmosphere for 66 hours. The reaction mixture
was washed with 1M hydrochloric acid (50 mi), the dichloromethane layer was -

10 dried over magnesium sulphate and evaporated in-vacuo to give syn-3-[3-(4-
{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyll-amino}-cyclohexyl)-ureido]-
propionic acid methyl ester as a white solid (130 mg).

'H NMR (400MHz, CDCls): 8 8.37 (1H, d), 8.04 (1H, s), 7.96 (1H, d), 7.18 (4H,
m), 4.19 (1H, s), 3.70 (4H, m), 3.47 (2H, 1), 2.55 (2H, 1), 1.79 (8H, m), 1.50 (2H,
15 m).

LCMS (electrospray): m/z [M-HJ 475
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Syn-7-r uor o- 2- (4-fl uoro- phenoxy)-p yridi ne-3a
carbonyﬁw8§§&%%§£cyclohexyl) ure|dol heptan0|c acid HH RPRW%?Wmﬁgr YFOO
H-0 F

Syn-7-[3-(4-{[5-fluoro-2-(4-fl uoro-phenoxy)-pyridi ne-3-carbonyl]-am no}-cyc
| o 5 hexyl)-ureido] - hept anoi ¢ aC|d nethyl ester (130 ng, 0.24 nmol, see
.Exanple 7 : auLe ;

I|th|un1hyorOX|oe ) : ‘”'__ gthem rred

.' wat er (200n1) and was vvashed vmth dICh| or omet hane (2 X 00 m). The

aqueous |ayer was acidified 10 V\nthl_]Mh drochloric acid (50 m) and

extracted with dichl oronet hane 3 ];&ym | medel chl or onet hane
to gi ve 3

| ayers were evaporat ed I njjvac

syn-7-[3-(4-([5-fl 2-44- d- ph€&noxy) - py(i di ne- 8 car bonyl ] -am no} -
cycl ohexyl ) -ureido] - pep ano acid (60 ng). 1H NVR (400vHz, CDC13):8 8. 36

1 H d), 801 (21-1 7.04 (41-1, m, 4.99 (11-1, 15

s),4.50(1Hs), 4. 13(I H, n') Y 74(1H m, 3. 06(2H,t)2.33(2H,t),1.79(6H, s), 1.63

(211, m 1.44 (41-1, m, 37 (51-1, s). LCVs (electrospray): nlz [MH) -
517 8 August 2006 VO 0 235 PCT/ 1 BO3/ 00439 124 Exanple 147:
Anti-5-Fl uoro-2-(4-fluorasp ! enoxy) - N. r 4- ( 2- hydr oxy- 4- net hyl

Syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-{(imidazole-1-carbonyl)-aminc]-cyclo-

-5 ~hexyl}-nicotinamide (150 mg, 0.34 mmol, see Preparation 25) was dissolved in
dichloromethane (10. ml) containing triethylamine (57 pl, 0.41 mmol) and 7-
-aminoheptanoic acid methyl ester (68 mg, 0.43 mmol) and was stirred at room
temperature for 18 hours. The reaction mixture was washed with water
{2x50ml) and then with 1M hydrochloric acid (2 x 50 ml). The

10 “dichloromethane layer was dried over magnesium sulphate and evaporated in-
vacuo to give syn-7-{3-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyi]-
amino}-cyclohexyl)-ureido]-heptanoic acid methyl ester as a white solid
(168 mg).

"H NMR (400MHz, CDCl3): & 8.36 (1H, d), 8.02 (1H, s), 7.96 (1H, d), 7.16 (4H,
15 m), 4.19 (1H, s), 3.67(4H, m), 3.13 (2H, 1), 2.30 (2H, 1), 1.82 (4H, m), 1.76 (3,
- m), 1.61 (4H, m), 1.4 (4H, m), 1.36 (3H, m).

LCMS (electrospray): m/z [M+Na]’ 555




benzovi am no) - cycl ohoxyl |l -nicotinamde H NO OH NOO @AJgh‘st%OﬁG
2-Hydro 4- neth | -benzoic acid (1119 ny, 0.78 nmol),

1- hydrox%’gé’ﬁ@fﬁzf’ azole 5 hydrate (égﬁ my, 1.17 rmol) anBCT/AB03/00439

1- (3-di net hyl am nopr opyl Y3 et hyl ear i imde hydrochloride (100 ng, 0.52

mol ), were dissolved in NN dinethylformam de (6 ml) under a nitrogen
atmosphere and were stirred 30m n.

_ QD= 2 0 '_ Ml '_
. nmor phol i neaﬁ&gﬂﬁﬁ@dol-&!aﬁ;mll)umlg] menmﬂdc‘uhe m xt ure was Stl rred
for 18 hours at roomtenperature em xture was partitioned between

ethyl acetate and water and the organic was washed with a saturated
solution of sodium chloride, dried %_g siHpohat e and evapor at ed
I'n-vacuo. The residue was tritQurat@ed Wth her to give
anti-5-fluoro-2-(4-flugo-y 1 O

(2- hydr oxy- 4- net hyl - benza ycT ohexyl ] -nicotinam de (210 ng). 'H
NI VIR (300OvHz, CDC13): 8 8. , 803 (1 H mM, 7.77 (1 H m, 7.22
(1 H mM 7.12 (51-1, nm, 6! 9@11H s) 6.63 (1 H d), 6.19 (1 H d), 4.00

(2H, s), 2.34 (3H s), 2.
[M+H ~mlz 482 20 8 August 2Q0
148: SVn- 2- (4- Fl uor o. phenoxy)
cycl ohexyl | - ni coti nam de

, 1.42 (4H, m). LCMS (thernospray):
WO 03/ 068235 PCT/ 1 B03/00439 125 Exanpl e
4- ( 2- hydr oxy- banzovi am no) .

Syn-3-[3-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclo-
5 hexyl)-ureido}-propionic acid methyl ester (110 mg, 0.23 mmol, see Example
143) was dissolved in tetrahydrofuran (1.5 mi). 1M Lithium hydroxide solution
- (460 ul, 6.46 mmol) was added and the mixture stirred at room temperature for
18 hours. The reaction mixture was ‘dissolved in water and was washed with
dichloromethane - (2 x 50 ml).. The aqueous layer was diluted with 1M
10 hydrochloric acid (20 ml) and extracted with dichloromethane (4 x 150 ml). The
combined dichloromethane.!ayers.were evaporated in-vacuo. The residue was
re-dissolved in dichloromethane and was washed with 10% potassium
carbonate solution (300 mi). The aqueous solution was acidified with 1M
hydrochloric acid and extracted with dichloromethane (2 x 200 ml). These
15 - combined dichloromethane layers were dried over magnesium sulphate and
evaporated in-vacuo to give syn-3-[3-(4-{[5-fluoro-2-(4-flucro-phenoxy)-pyridine-
3-carbonyl]-amino}-cyclohexyl)-ureido]-propionic acid as a white solid (30 mg).

'H NMR (400MHz, CD;0D): § 8.09 (2H, m), 7.04 (4H, m), 4.19 (1H, s) 3.66
* (1H, 8), 2.42 (2H, t), 1.79 (8H, m), 1.59 (2H, m).

- 20 LCMS: (electrospray) m/z [M-H] 461




H N O-Irpl OOHH (NOF 006
1-(3-Di r(ﬁ %ﬁgam nopropyl ) - 3- et hy[ car bodi i m de hydrochl or| %t 5
1.17 ;’ ¥2ded to a suspensi on, { of 2-hydroxybenzoic % 3"(0%‘3 ng, 0.78
mol ), syn- N (4-am no-cycl ohexyl) - 2- f4 f I uor o- phenoxy) - ni coti nam de

hydr ochl ori de (300 ng, 0.78 mmol, see Preparation 47), and 1-

hydr oxybenzotriazol e hydrate (115 ng, 0.85 mml) i n N, N-d| nmet hyl f or mam de

(5 nl) - copiginyié 2t hylyH. P934 2 AR | hXidih&-a0as
stirred 10710 : < esi due
was partcantxllygl] bovddmaaﬂ*e ﬁ henlaﬂishdﬂgdrd)chl oric acid. The et hyl

acetate layer was washed with water then concentrated sodi um chl oride
solution then dried over magnesium sul p te and the sol vent was renoved
E}ﬁﬁ

I n-vacuo. The residue was purifjegd ogr on @ylica gel using
- M%ﬁﬁm 90 to 60:40) to

ethyl acetate in 15 cyclo
gi ve syn-2-(4-fl uogo-

phenoxy) - N-[ 4- ( 2- hy ‘ m no) - cycl ohexyl ] ftni cotl nam de (150 np).
"H NVR (400VHz, CD.,(D)_.\8 826 (11-1, m, 8.18 (11-1, m 7.76 (1 H, d),
7.36 (11-1, t), 7.23 N31- m, 7.15 (21-1, nm, 6.88 (21-1, m, 4.17, (1
H m, 403 (1 H m, 1. 8 (611 m, 177(21 1, m. 20 LAVIS

. (electrospray): mlz [M 19 8 August 2006 WD 03/068235 PCT/ rB03/ 00439
126 Exanpl e 149: Syn-2-(4 or o- phonoxy) - N- 14- ( 2- hydr oxy- 4- net hyl - benzoyl -
am no) - cycl ohexyl | - ni coti ngm de H ypr CH3

el

Syn-7-[3-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclo-

5 hexyl)-ureido]-heptanoic acid methyl ester (130 mg, 0.24 mmol, see Exampie
144) was dissolved in tetrahydrofuran (1.5 ml) containing 1M lithium hydroxide
solution (500 pl, 0.5 mmol) and the mixture was stirred at room temperature for

66 hours. The reaction mixture was dissolved in water (200 ml) and was
washed with dichloromethane (2 x 200 mi). The aqueous layer was acidified

10 with 1M hydrochloric acid (50 ml) and extracted with dichloromethane
(3 x 150 ml). The combined dichloromethane layers were evaporated in-vacuo,
to give syn-7-[3-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-
cyclohexyl)-ureido]-heptanoic acid (60 mg).

"H NMR (400MHz, CDCl): § 8.36 (1H, d), 8.01 (2H, m), 7.04 (4H, m), 4.99 (1H,
15 ), 4.50 (1H, s), 4.13 (1H, m), 3.74 (1H, m), 3.06 (2H, 1) 2.33.(2H, 1), 1.79 (6H,
s), 1.63 (2H, m) 1.44 (4H, m), 1.37 (5H, s).

LCMS (electrospray): m/z [M-H] 517




NOH O0e(DO 0O HNO F The title conpound was obtai ned £1.987006

syn- N(%ﬁ%gs— %/cl ohexyl)-2-(4-fluoro 5 phenoxy) - ni cot i); gm

hydr ochl Or'i Zhd 2- hydr oxy- 4- et hyl %gnzoi c acid in 35% PP 1 owi ng

t he procedure described in exanple %8, 11 NWR (400vHz, CD30D): 8 8.27
(11-12, m, 8.19 (111-1, m 7.63 (1H, d), 7.23 (3H m, 7.16 (2H m, 6.73
(2H, m, 4.16, (1 H m, 4.01 (12 H m, 2.31 (3H, s), 1.88 (6H m, 1.75
- (21-1, m e AsNai '

Syn_2_(4_Eé‘% = = A e ,, kY

acet yl ani behzoylamihe)eytlohiexyl]inieotidemidel H N-, 0 r-0000 0 He,, NO
F 8 August 2006 WO 03/068235 PCT/|1B03/00439 127

0- (7- Azabenzotriazol -1-yl)-N, NN ,N ,-tetraneth Iur%p'i um
hexaf | uor ophosphate (234 ngy, 0.49 mol) vva\s%@’toa’a suspensi on of

(2-hydroxyphenyl )acetic acid (74.9 ng, OH49 and
syn- N- (4- am no- cycl ohexyl ) - 2-( lbf‘.\\
F N 0 OH
| H
o
N O

2-Hydroxy-4-methyl-benzoic acid (119 mg, 0.78 mmol), 1-hydroxybenzotriazole
5 hydrate (158 mg, 1.17 mmol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochioride (100 mg, 0.52 mmol), were dissolved in N,N-
dimethyiformamide (6 ml) under a nitrogen atmosphere and were stirred 30min.
Anti-N-(4-amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide  hydro-
chloride {300 mg, 0.782 mmol, see Preparation 7) and 4-methyl morpholine
10 (170 ul, 1.56 mmol) were added and the mixture was stirred for 18 hours at
room temperature. The mixture was partitioned between ethyl acetate and
water and the organic phase was washed with a saturated solution of sodium
chloride, dried over magnesium sulphate and evaporated in-vacuo. The residue
was triturated with diethylether to give anti-5-fluoro-2-(4-fluoro-phenoxy)-N-[4-

15 (2-hydroxy-4-methyl-benzoylamino)-cyclohexyl]-nicotinamide (210 mg).

'H NMR (300MHz, CDCl3): & 8.34 (1H, m), 8.03 (1H, m), 7.77 (1H, m), 7.22
(1H, m) 7.12 (5H, m), 6.79 (1H, s) 6.63 (1H, d), 6.19 (1H, d), 4.00 (2H, s), 2.34
(3H, s), 2.19 (4H, m), 1.42 (4H, m).

LCMS (thermospray): [M+H] 'm/z 482
20 |




phenoxy) - ni coti nam de hydrochl oride (150 ng, 0.41 mol, s e tion
47), L et hyl formam de (2.7 ml) containing HOni i@ ofJtl,

0. 82 nnﬁﬁ?hhwﬁ%xihe m xture was sth d for 18 hours. Th CT@@P@P A nmixture
was diluted with water (10 m) and s extracted with diethylether (2 x
12.5 m). The conbined organic |layers were washed with concentrated sodi um
chl oride solution then drled over magnesi um sul phate and the sol vent was

r emoved. |Ex5:l,9 1k4ge : 1B silica
gel using ana ' ) ) ' o et rnane as
eluant (5 chhersylﬁmcobmm:d y a further purlflcatlon by chromat ogr aphy on
silica gel using cyclohexane in ethyl acetate (33:67) as eluant to give
syn-2-(4-fl uoro-phenoxy)-N-{4-[2-(2-
hydr oxy- phenyl yacet yl am no] - cycl ohexyl | - ni cot i
15 (25.1 ng). 11-1 NNVIR (400vHz, CDCL

8.21 (1 H d) 7.97 (1 H m, 7.99 (6
m, 5.78 (1 H m, 4.16, (1 (111, , 3.48 (21-1, s), 1.80
(61-1, m, 1.51 (21-1, m. S HNel eCtrospray): nlz [ MNa] +486 20 Exanpl e
151: Syn 2-(4-fluoro- pheno Ad4-13. (2- hydroxy-banzvl) - urei dol

cycl ohexyl | -nicotinamde HHNO R Y N N~ a-11-cr 0 OH HN O F 8 August
2006 WD 03/068235 PCT/1B03/ 00438, 128 2- Am nonet hyl phenol (65 -ng,

. of 2-(4-

fl uor o- phenoxy) - N-14-[ (i m dazols car bonyl ) - am no] - cycl ohexyl ) -ni coti nam d
e (150 ny, 0.35 mmol, see Prepafjation 47) and 4-di nmet hyl am nopyri di ne
(43.3 ng, 0.35 mmol) in dichlorofRethane (3 m) at roomtenperature under a

e as an off white foam
H s), 8.62 (1 H d),
6.98 (21-1, m, 6.82 (1 H,

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride (225 mg,

5 1.17 mmol) was added to a suspension of 2-hydroxybenzoic acid (108 mg,

0.78 mmot), syn-N-(4-amino-cyc!ohexyl)-2-(4-ﬂuoro-phenoxy)-nicotihamide

hydrochloride (300 mg, 0.78 mmol, see Preparation 47), and 1-

hydroxybenzotriazole hydrate (115 mg, 0.85 mmol) in N,N-dimethylformamide

(5 ml) containing triethylamine (545 pl, 3.9 mmol) and the mixture was stirred

10 for 18 hours. The solvent was removed in-vacuo and the residue was

partitioned between ethyl acetate and 2N hydrochloric acid. The ethyl acetate

layer was washed with water then concentrated sodium chloride solution then

dried over magnesium sulphate and the solvent was removed in-vacuo. The

residue was purified by chromatography on silica gel using ethyl acetate in

15 cyclohexane as eluant (gradient from 10:90 to 60:40) to give syn-2-(4-fluoro-
phenoxy)-N-[4-(2-hydroxy-benzoylamino)-cyclohexyl]-nicotinamide (150 mg).

'H NMR (400MHz, CD;OD): & 8.26 (1H, m), 8.18 (1H, m) 7.76 (1H, d), 7.36
“(1H, 1), 7.23 (3H, m), 7.15 (2H, m), 6.88 (2H, m), 4.17, (1H m) 4.03 (1H, m),
1.88 (6H, m), 1.77 (2H, m).

20 LCMS (electrospray): m/z [M-H] 449




5 nitrogen atnmosphere. The m xture was stirred for 18 hougs,. %Q% n was
washed %b_rp ﬁ@sﬁ%( (20 m) and then diluted with 10%C|tr|c a solution
(20 m) it ture was extracted with dichl oronet hanep?]z[@?‘o"%“?d) and

t he conbined organic |ayers were wi®hed with a saturated sol ution of
sodiumchloride (20 m) and dried over magnesi um sul phate. The sol vent was
removed in-vacuo and 10 the residue purified by chromat ography on silica
gel usin rdh b %M-ﬁ’lé’tﬁyl -benzoyl-

syn- 2- (4-

ur ei do] - i lohex {nmatmaialds an of f V\:hl te foam (96 ng). 'H NWR
(400vHz, CDC13): 8 9.75 (1 H, s), 860 (1 H d), 820 (1 H d) 7.91 (1 H,
d, 7.18 (61-1, m, 7.02 (1H, d), 6.98 (2H, m, 6. I3(1111 m, 4.84 (1 H,
m, 4.29, 15 (2H,d),3.71(1H m, 1. 82(6H, rr) 1 ;M. LCVS (el ectrospray):
mlz [ M+tNa] " 501 Exanple 152: N

Syn- 2- (3-f 1 uoro- phenoxy) - N-[4-@2-h - oxy

benzovi am no) - cycl ohoxyl | - ni co |0 N F 0O OH HN& 20
Caesi um car bonate (170 7 Oy52 "Nf was added to a solution of syn-2-

- chl oro-N-[4-(2-hydroxy- 44lnet oxyHbenzoyI am no) - cycl ohexyl ] - ni coti nam de
(110ngy, 0.26 nmol, see PréNaraoi on 45) and 3-fl uorophenol (35 ng, 0.31
mol) in N, N-di nethylfornam' del(2 mM) and was stirred at 650C for 8 August
129 18 hours. The m xture was

b and water and the organic solution was

| partitioned between ethyl acg

- The title compound was obtained from syn-N-(4-amino-cyclohexyl)-2-(4-flucro-
5 phenoxy)-nicotinamide hydrochto}ide and 2-hydroxy-4-methylbenzoic acid in
35% vield following the procedure described in example 148.

"H NMR (400MHz, CD;0D): § 8.27 (1H, m), 8.19 (1H, m) 7.63 (1H, d), 7.23
(3H, m), 7.16 (2H, m), 6.73 (2H, m), 4.16, (1H, m), 4.01 (1H, m), 2.31 (3H, s),
1.88 (6H, m), 1.75 (2H, m).

10 LCMS (electrospray): m/z [M+Na]* 486

Example 150: Syn-2-(4-Fluoro-phenoxy)-N-{4-[2-(2-hydroxy-phenyl)-
acetylamino]-cyclohexyl}-nicotinamide

H
y 0
N
ON/O/f\tj
x o}
| H
S
N~ "o




vacuo. The resi due was purified by chromatography on a Bi gty psridge to
gi ve syn- 93 fluoro- phenoxy) - N-[ 4- (2- hydr oxy- 4- met hoxy- ben ?a mno)- 5
cycl ohex‘?x’P]0 APt i nam de (19 ng). 1H.N VIR (400VHz, CDCIB§TABSAREG (1 4
s), 8.38° (1 H d), 809 (1 H s), 744 (1 H d), 7.44 (11 H m, 7.00
(41-1, m), 6.46 (1 H s), 6.39 (1 H d), 578 (1 H, d), 4.26 (1 H m,
4.07 (1 H m, 3.82 (3H, s), 1.90 (8H m. LAAVIS (electrospray): mlz

[ex”*;?;?‘? ;S%OTgb%%at'i%?&“i&?L‘f%@eﬁi?an CRERRGS Ry ReROBRGIER (75
\éve(r: ﬁl g; gpﬁ&lﬁln{g{ (a48 imimoljr was tddud: to ahsuspensisrach (2-hydxyphenyl)acetic

(2- hydrox9 i r@g‘f%xmgoe%‘% mmab) Ay Sriiéraminostyapliaxyl-2-(s8uoro-
Examl o NPRRPGSL AR RIRZAIARRRIGHEE Q50I80: 0 43 dhRok R TRty MrRroup

PCT/ | B83/ momsﬁdmemymmarﬁ@e @;tlml)-t&ﬁtairﬁﬁg Hunigs base (820 pl, 0.82 mmot)

~ -and the mixture was stirred for 18 hours. The reaction mixture was diluted with

water (10 ml) and was extracted with diethylether (2 x 12.5 ml). The combined

-organic layers were washed with concentrated scdium chieride solution then

dried over magnesium sulphate ‘and the solvent was removed in-vacuo. The

10 . residue was purified by chromatography on silica gel using methanol and

ammonium hydroxide solution in dichloromethane as eluant (5:0.5:95) followed

- by a further purification by chromatography on silica gel using cyclohexane in

ethyl acetate (33:67) as eluant to give syn-2-(4-fluoro-phenoxy)-N-{4-{2-(2-

- hydroxy-phenyl)-acetylamino]-cyclohexyl}-nicotinamide as an off white foam

15 (25.1 mg).

H NMR (400MHz, CDCl): § 9.68 (1H, s), 8.62 (1H, d), 8.21 (1H, d) 7.97 (1H,
m), 7.19 (6H, m), 6.98 (2H, m), 6.82 (1H, m), 5.78 (1H, m), 4.16, (1H, m), 3.89
(1H, m), 3.48 (2H, s), 1.80 (6H, m), 1.51 (2H, m).

L.CMS (electrospray): m/z [M+Na] 486

3 -20 Example 151: Syn-2-{4-fluoro-phenoxy)-N-{4-[3-(2-hydroxy-benzyl)-ureidoi-
cyclohexyi}-nicotinamide

H
- o NYN
X @] OH
I H |
o
N 0]




(5"~ CH3 0 O-J 159 Exanpl e 153 ' H NMR (400VHz, CDCL3): g]léuéoéé_H s)
837(IH 6’)’ 06 (1H, s), 7.97 (IH d), 744(2H d) Al 7.00
(1 H d)¥ iggszgsm m, 5.74 (1 H, % 4.28 (1 H, , 3. 82
(3H, s), 1.91 (8H, m). 5 LOVS (el ectifbspray): miz [I\/Hrl\la]+ 536 538 Exanpl e
154 | H NVR (400VHz, CDC13):8 12.54 (1H, s), 8.38 (1 H, d), 8.09 (1 H s),
7.93 (IH d), 7.40 (1 H ' m, 7.30 (L H m, 7.21 (1 H m, 7.07 (2H m,

L 1l H, ,
| g gif EéHHZ Sl;?ﬁnnoﬁ\éiﬁylgﬁénéi (6b m{ A %(’i( gﬁl g\?sagr ggaédré@; Jﬁ_'/Hr sl\o'!l;?hogﬁgp% m

August 2oﬂv@orombemmblﬂ%g?(lnﬂn‘az@esv-oam@ayi)mn&]qumlwwﬁmucaunﬂmdemc\mz

T bR gl 10,55 Bimah 3ge { Erhariiion a7 dri H-dihetiainggyiding )

5.84 (1 H43.8)mg,%. 35 r(n?hol’j inndichibréfethbnd, (3Mn) & Bdnk Qél'np'é}atuﬂe Qﬂdéﬁé" m. 5
LCVS (el ectrospr %/ [ MFNa] + 538 Exanple 156 H NWR 13):

o 12.53 b1 pitrogen gnp;sqhgrepq The, mixtgee (was stigpd fore¥8( |101H8 aﬂ(,i fhEUZWBQZH rr)
| Z ig EiHngLns\e@yﬁg f('%t?n(zdsgnl) ?n@gm%réﬂm%?%nﬁ%@ﬁ ét}lc'ﬁcﬂjgoluﬂoﬁ?ﬂs T ASERLE

- LCvs(el. icTHhesmmusfé ?Y\rsdszéMMdS\ﬁm %‘gﬁ"’[‘ﬁf‘fﬂ‘a"“e (25¢ 10hhl)Mﬂd(th@Wrﬁbmé@Cla) S
12. 59 S)
| ) 7 (17 ergapic layersehlé@ ‘c’éﬁhg%f\"th U(altemsokwon@f@@dqmwhlqme @om3< 1 H,

4. 29 éﬂd |Zirnaa)fwe‘i' ﬂggﬁéﬁunﬁkulpﬁafg Tht'sofbnt wabOlethbvel) in-dadll GREY ™M

1 25 (3H
10 the resndue purified by chromatography on silica gel using cyclohexane in ethyl

‘acetate (33.3:66.6) to give syn-2-(4-fluoro-phenoxy)-N-{4-[3-(2-hydroxy-benzyl)-
ureido]-cyclohexyl}-nicotinamide as an off white foam (96 mg).

'H NMR (400MHz, CDCl3): § 9.75 (1H, s), 8.60 (1H, d), 8.20 (1H, d) 7.91 (1H,
d), 7.18 (6H, m), 7.02 (1H, d), 6.98 (2H, m), 6.79 (1H, m), 4.84 (1H, m), 4.29,
15 (2H, d), 3.71 (1H, m), 1.82 (6H, m), 1.49 (2H, m).

LCMS (electrospray): m/z [M+Na]* 501

Example 152: Syn-2-(3-fluoro-phenoxy)-N-[4-{2-hydroxy-4-methoxy-
benzoylamino)-cyclohexyl]-nicotinamide

oo
. CH
H
N
0 )(Q
Fa ,(] O OH
| H
-
F

- 20 Caesium carbonate (170 mg, 0.52 mmol) was added to a solution of syn-2-

chloro-N-[4-(2-hydro‘xy-_4-metho’xy-benzoylamino)—cyclohexyl]-nicotinamide .
. (110mg, 0.26 mmol, see Preparation 45) and 3-fluorophenol (35 mg;
0.31 mmol). in N,N-dimethylformamide (2 ml) and was stirred at 65°C for




LCVS (el ectrospray): tW [MtNa]* 530 Exanple 158 'H NWR %41911 0
12.59 (1. H. 34 (1 H d), 8.08 (2H, m, 7.07 (1 H,

6.71 (1]\&5“%’?%”265.864 (1 H d), 6. 46 (1# H s), 6.39 (1 H, B?“%’%W?m
s), 5.78 (L H, d), 4.30 (L H m, 8 (1 H m, 3.83 (3H s), 193(8H
m. LCVS (electrospray): mlz 546 [ MtNa]* Exanple 159 H NVR (400M Hz,
CDC13): 8 12.59 (1 H, s), 8.37 (L H d), 819 (L H, d), 807 (L H s),

570 (1 1 BousiTbe e s bbbt "%6%%%5%@ "‘i‘§z"”§§’?’§2&§'&@( 1%

4 08 (1 Horgahic Qoieﬂom 3asl dris)l, usin@4 Cher Fluf® cartddge 2ind1evaporatedin- ( 8H,

m. Iec
S-S FI GYONTh 95 Rk A, DUl Rl Eprise ZalpSA o Bitage™ cartdgo to
. cycl ohoxygdile 2- m t gy l20pvfildreBHeMXY K- - 6CH3
Caesi um c%lr%onate j(,116 & qu F) [&égtg@#aomghgg?gﬁﬂgﬂﬁgﬁl@n 2-
chl or 095- wolnhecxymcptmnww(wmg) met hoxy- benzoyl ami no) - cycl ohexyl ] -ni cotin
- amde (100 ng, 0.24 mmol, see Preparat|on 45) and 3- hydroxytol uene (28

T 10O AN otk Bty A6 R Al B BB 58 7 88%af o, ©

- ﬁndt 30I Py@r Pxt @lHIeAY: 700 (48, m, 467PH) s)V8L3D A4S, 8IF8 (e dY) X BI(FHVAS
oo S0 T ), 4.07 (1H, m), 3.82 (3H, 5), 1.90 (8H, m).

Hd)

. LCMS (electrospray): m/z [M+Na]"* 520

10 Examples 153-159

The compounds of the following tabulated examples (Table 10) of the general

O.
! - CH,
F N O OH
| H
s
N~
R

were prepared by a similar method to that of example 152 using 2-chloro-N-[4-

formula :

15+ (2-hydroxy-4-methoxy-benzoylamino)-cyclohexyl]-nicotinamide (see Preparation
45) and the appropriate phenol.

Table 10
Example N° R group Example N° R group

153 : 154
. Cl
Cl




650C for 3 hours. The reaction mxture was cooled to roomg gre and
partitio en ethyl acetate and water. The et hyl acet a er was 15
washed \/\W%&%‘%g and then a saturat g@i aqueous sol ution &€ gﬁ WU h ori de,
dri ed over anhydrous magnesi um sul p e and evaporated in-vacuo. The

resi due was purified by chromatography on silica gel using ethyl acetate in
pentane (50:50) as eluant to give syn-5-fluoro-N[4- (2 hydroxy 4- met hoxy-
-benzoyl am no) - tycl ohexyl |- 2- m %ol y[ oxyJni cotinam de

" HNVR( 400VHz, CDClB) 812 56( 1 H, 8.37(IlH,d), 8.16(IH, 7.36
(1 H m, 7.14 6.9 d), {7.07 (2H, m, 6.39 (1
H, 8 August 20D \1\5503/0682 /1 B03/ 0043956 133 d)), 4. 30
(1 H s), 4.06(1H m, [3.83 s}, 2.40 (31-1, M.
LG VIS (electrpspray): nglz [ MeH' 493 Exanpl e 161:

Anti - 2-(Benzo[] . 31di oxol -|5-vl oxy)-N-r44(2-fl uoro-6-h

benzovi am no) -cycl ohexyl [{-nicotinamde{HO HN 0 0O 00

- Oj 2-Fluoro-6f hydr oxy- benzo c acid (119 ng, 0.77 ed|to 1-
hydr oxybenzot r§ azol e_hydr 77 mmol) and
di met hyl am nopropyl15§- eth e hydr | ori d
in

159

Example 153

'H NMR (400MHz, CDCl3): 5 12.54 (1H, s), 8.37 (1H, d), 8.06 (1H, 5), 7.97 (1H,
d), 7.4 (2H, d), 7.14 (2H, d), 7.00 (1H, d), 6.43 (2H, m), 5.74 (1H, d), 4.28 (1H,
m), 4.07 (1H, m), 3.82 (3H, s), 1.91 (8H, m).

-5 LCMS (electrospray): m/z [M+Na]" 536, 538

Example 154

"H NMR (400MHz, CDCly): 8 12.54 (1H, s), 8.38 (1H, d), 8.09 (1H, s), 7.93 (1H,
d), 7.40 (1H, m), 7.30 (1H, m), 7.21 (1H, m), 7.07 (2H, m), 6.4 (1H, s), 6.39
(1H, d), 5.79 (1H, d), 4.26 (1H, s), 4.08 (1H, m), 3.81 (3H, s), 1.90 (8H, m).

10 LCMS (electrospray): m/z {[M+Na]" 536, 538




10 N, N—d| met hyl formamide (5 m) and the m xture was stlrr%qmjcggftfoog hour s.

Anti - cycl ohexyl)-2-(benzo[ 1, 3] di oxol - 5-yl oxy i nam de
hydr ochl oé(‘g@}ﬁ?%oo ng, 0.77 mol, 35€ Preparation 39) a GT/IBO?’OM”

4- et hyl nor pholine (167 [tl, O. 77 nmol ) were added and the m xture was
stirred for 18 hours and then partitioned between dichl oronmethane and 10%
citric acid solution (10 m). The 15 organic |ayer was separated, passed

t hr ough a-Ebmﬁ{%ghglgiﬂc frit and evaporated in-vacuo. The residue was

triturated w nmet hanol and the solid obtained isolated by filtration to
gi ve anti benzogl 3] di oxol -5-yl oxy)-N-[4-(2-fl uoro-6-
‘hydr oxy- be'r| Ra#0RMHZ P Chjdy12.54i(2 0t 5)h &3 T ETH 268), 18)8 (1HH Y VISR (1#)OVHz,

727 (1 PR e . P he Gl el (i) 36 hiesh 540 (. oS bn iy o)
6.72 (1 W), 4523(1346.9%(42@97(1th3 @BQ\JXDH $),4.9% H4m 2 (21-1, m, 2.20 (41-1,
m, 1.46 (41-1 August ' 2006 03/'0682 7| | B03/ 00439 134 LOIVIS

. (el ectros z [MH- 492 Exanpl e 162:
Exo- 5- P ugpﬁé\lﬂflﬁ‘ﬁ(@ﬁf@%ﬂ?ﬁWr‘rw benzoyl ) - 8- azaw
bi cyclor3. 2.1l oct-3-vll-2-(4-fluoro-phenoxy)-nicotinamide 0O CHON FF H

NO F 5E$éﬁﬁl%¢l%6’°‘za bi cycl o] 3. 2.
1] oct - 3-y -2- (4-fl uoro-phenoxy) -ni coti nam de (155 ng, 0.43 nmol,
see Preparation 35) was added to 1-(3-

~di methyl af mﬁqppowmzeoml@)arabtmsmuesnmbw cni)l eeoa (M, s)p7.89. (@8, ol ),

f d
1y oxyRbrtadk BB 16 BReima 46 (T, Sb 6528 (kb o Brbat i 6481(Hbe (5
m ) cont ahﬂ'#‘@ﬁhﬂ@rrf)‘%@‘ﬂ(‘ﬁ?{ Ry, 95?8?@5%1)0 0.52 mmol ) and the m xture was

stlrred at ‘ro

10 LCMS (electrospray): m/z [M+Na]* 554, 556

Example 157

"H NMR (400MHz, CDCls): 5.12.59 (1H, s), 8.38 (1H, d), 8.08 (1H, d), 8.08 (1H,
s), 7.39 (1H, t), 7.17 (1H, d), 6.99 (3H, m), 6.4 (1H, s), 6.38 (1H, d), 5.70 (1H,
d), 4.29 (1H, s), 4.08 (1H, m), 3.82 (3H, s), 2.70(2H, q), 1.90 (8H, m) 1.25 (3H,
15 1), ' ‘

LCMS (electrospray): m/z [M+Na]" 530

Example 158

- "H NMR (400MHz, CDCls):'8 12.59 (1H, s), 8.34 (1H, d), 8.08 (2H, m), 7.07 (1H,
- d),6.88 (1H, d), 6.71 (1H, s), 6.64 (1H, d), 6.46 (1H, s), 6.39 (1H, d), 6.03 (2H,
20 s),5.78 (1H, d), 4.30 (1H, m), 4.08 (1H, m), 3.83 (3H, s), 1.93 (8H, m).

LCMS (electrospray): m/z 546 [M+Na]"

Example 159

* 'H NMR (400MHz, CDCls): 5 12.59 (1H, s), 8.37 (1H, d), 8.19 (1H, d), 8.07 (1H,
$), 7.30 (1H, d), 7.02 (2H, m), 6.94 (1H, d), 6.46 (1H, s), 6.38 (1H, d), 5.74 (1H,




tenperature for 24 hours. Water was added and the mxture %&%@6 ntrated
I n-vacu | due was puriffied by chromatography on usi ng
met hanolcwowjg“rg%soronet hane (5:95) el uant, to give ex]())égu?or"la%“%% N-[8-(2-
f | uor o- 6- hydr oxy- benzoyl ) - 8- aza- bi cyCl o[ 3. 2. 1] oct - 3-yi ] - 2- (4-f | uor o- phenoxy
)- 15 nicotinam de (85 nmg). 'H NWVR (400vHz, DVMSO-d'): 8 10.10 (1 H, s),
8.19 (1 H d), 818 (1 H s), 7.92 (1H d, 7.19 (51-1, m, 6.86 (21-1,

M, 4.67 @), H30s1H,MmpA.08 (|1*H ), 3383 43K 1s)2.80, (4HL. nKP ATA3H, M) 1.6346 (1
20 WO é

03/ 068235

H m. LCVS: nlz AW 498 [ MtH]
PCT/ | B03/ 6¥43®). 135 Exanple - 163:
Exo- 5- Fl uor o- 2- (4-f | uor o- phenoxy) - N-r 8- ( 2- hydr oxy- 4

met hoxy- b I ct-3-vll-nicotinamde O OHO N F NL
et Noxy- DEBARY (élebiradpral): e [Ri+Riaf 542

Exo- N- (8- aza-bi cycl o[ 3. 2. 1] oct - 3-yl ) - 5-f | uor o- 2- (4-f 1 uor o- phenoxy) - ni coti na

mde 5 ( r_rmjg 0180: mg-SﬁM@AmetMUenmﬂaWo)-

di met hyl ani n | - 3- carpodj i m e hydrochl ori de (101 ng, 0.52 mmol),

ugust 2006

“2- hydr oy <Y€ y € 0.43 mol) and 1-

hydr oxybenzotri azol e hydrate (70 ng, 0.52 mmol) in dichloromethane (5 m)
cont ai ni ng 4-net hyl norpholine (57 ILI, 0.52 and the mxture was
stirred 10 at roomtenperature for 24 hoE!e waeHadded and t he

m xture was concentrated in-vacuo, ihe as puriffied by
chromat ogr aphy on silica gel si ng angf” i nm~di chl oronmet hane (5:95) as
eluant, to give exo-5-gl ugro- 2H( 4- O OH

[

CH,

- Caesium carbonate (116 mg, 0.36 mmol) was added to a solution of syn-2-
- chloro-5-fluoro-N-[4-(2-hydroxy-4-methoxy-benzoylamino)-cyclohexyl]-nicotin-
. amide (100 mg, 0.24 mmol, see Preparation 45) and 3-hydroxytoluene (28 mg,
10 0.26 mmol) in N,N-dimethylformamide (3 ml) and was stirred at 55°C for
- 18 hours. A further portion of caesium carbonate (30 mg, 0.16 mmol) and 3-
hydroxytoluene (10 mg, 0.9 mmol) were added and the mixture was heated to
- 85°C for 3 hours. The reaction mixture was cooled to room temperature 'and.
partitioned between ethyl acetate and water. The ethyl acetate layer was
15 . washed with water and then a saturated aqueous solution of sodium chioride,
- dried over anhydrous magnesium sulphate and evaporated in-vacuo. The
- residue was purified by chromatography on silica gel using ethyl acetate in
pentane (50:50) as eluant to give syn-5-fluoro-N-[4-(2-hydroxy-4-methoxy-
benzoylamino)-cyclohexyl]-2-m-tolyloxy-nicotinamide (36 'mg).

20 - "H NMR (400MHz, CDCls): § 12.56 (1H, s), 8.37 (1H, d), 8.16 (1H, d), 8.10 (1H,
' 8),7.36 (1H, m), 7.14 (1H, d), 6.97 (3H, d), 7.07 (2H, m), 6.48 (1H, 5), 6.39 (1H,




];,l u;)lr]o phenoxy) NBEaB(géSh?/rS; ox¥54 met hoxy- benzoyl ) - 8-aza- g'A%é%Lt%%62' 1] oct -
" HNVR( 40 Eﬁ%& ©810. 13(1 H, s), 4(| H, d) 8. 19(1 H, s) PETEBIS/P439_ 1 1y |
719(5Hrr)640(211rr)436 m, 3.74 (31-1, s), 1.79 (81-1,
m. LAVIS: nlz AP+ 510 [ M+tH] + 8 August 2006 WD 03/068235 PCT/1B03/ 00439
136 Exanple 164: Exo-5-fluoro-2-(4-fluoro-phenoxy)-N48-r2-(4-hydroxym

- Phenvi) - agpteh (FHABRAAG YN 63408 HREm P 3b4 (88 ORI, )R (BN . -

Exo- N- ( 8- Ba- bi cycl o[ 3. 2. 1] oct - 3-yi ) -5-f | uor o- 2- (4-f | uor o- phenoxy) - ni cot i na
mde 5 (310 ng, 0.86 mmol, see Preparation 35) was added to 1-(3

di met hyl am - de hydrochl ori de (185 ng, 0.95 mmol),
"4- hydr oxy%m ej%%l[’qsg) ré"/cihé% 0.86 mmml ) and |-hydroxybenzotriazol e
hydrate (128 ng, O. 95 mmol) in d| chI ororret hane (5 m) containing 4-

et hyl nor BRaiiple 1694 Anti-2{BEh=z room
10 te ] wat er
and:-th &n-vacuo and then purified by

chronatography on S|I|ca gel using nethanol in dichloronethane containing
ammoni um hydroxi de sol ution as eluant (graghent from1:99:0.1 to

5:95:0.5). The material obtained was triturat th met hanol and i sol at ed
by filtration then dried in 15 vacuo to gile
exo- 5- quoro 2-(4-f1 uoro-phenoxy) - N- {8 2

(40C]\/HZ Dl\/BOdG) 8 9.21

0
o—/

2-Fluoro-6-hydroxy-benzoic - acid (119 mg, 0.77 mmol) was added to 1-
hydroxybenzotriazole hydrate (155 mg 0.77 mmol) and 1-(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochioride (220 mg, 0.77 mmol) in

10 . N,N-dimethylformamide (5 mi) and the mixture was stirred for 1.5 hours. Anti-N-
(4-Amino-cyclohexyl)-2-(benzo[1,3]dioxol-5-yloxy}-nicotinamide  hydrochloride
(300 mg, 0.77 ‘mmol, see Preparation 39) and 4-methylmorpholine (167 ul,

- 0.77 mmol) were added and the mixture was stirred for 18 hours and then
partitioned -between dichloromethane and 10% citric acid solution (10 mi), The
15 organic layer was separated, passed through a hydrophobic frit and evaporated -
in-vacuo. The residue was- triturated with methanol and the solid obtained

. isolated by filtration to give anti-2-(benzo[1,3]dioxol-5-yloxy)-N-[4-(2-fluoro-6-

. hydroxy-benzoylamino)-cyclohexyi]-nicotinamide (26 mg).

- "H NMR (400MHz, CDClz): 5 13.36 (1H, s), 8.60 (1H, d), 8.21 (1H, d), 7.73 (1H,
20 - d), 7.27 (1H, m), 7.14 (1H, m), 6.93 (1H, m), 6.88 (1H, d), 6.79 (1H, d), 6.72
" (1H, s), 6.60 (2H, m), 6.61 (2H; s),4.02 (2H, m), 2.20 (4H, m), 1.46 (4H, m).




(1H d) 7.20 (4H, m, 7.00 (2H, d), 6.66 (2H d), 4.46 (ému%leo@(i% (2H,
0(0]3/%39) 3.40 (11 H, d), 1.79 (6H m, 1.48 (2 mrf 0

(eI ectrospray“)6 z [MiNa] 4 516 - - - ------- 8 August 28685486 068235

PCT/ 1 BO3/ 00439 137 Exanpl e 165:

Exo- 3-f[ 5- Fl uor o- 2- (4-f 1 uoro- phenoxy) - pyri di ne- 3-car bonvi | -

am nol - 8-aza-bicycl o[ 3. 2. |l octan"-carboxylic acid 2-hydroxy-benzyl. am de

0 OH - 0--PDNCMS elEcthbsmda?) m/zfvisEgbat i on of :

exo- 3-{[ 5-fl uoro-2-(4-fl uoro-phenoxy)-py(idi ne-3-car bonyl] am nol -

8- aza- bi C_I\écl 0[3 2.1 oct ane-B-carbonyl chloride was freshly prepared by

addi ng xampe Exo-5-Fluoro-N-[8-(2-fluoro-6-hydroxy-benzoyl}-8-aza-

exo- N- ( 8- g.r uor o- phenoxy) - ni coti na

mde (62 — se over 10 m nutes

to a solutlon of trlphosgene (175 ng, 0.56 mmol) in dichl oronethane (10

m) and 10 stirring for 18 hours at roomtenfPerahte. Triethylamne (218

~LI, 1.5 mol) and 2-am nonet hyl phenol gride (96 ng, 0.6 nmol, see

Tet. Left. 2001, 41(49), 8665) wdde a Nt o above solution (3 ni,

0.52 mmol ) and the mxtuge was stjirred at)roo perature for 18 hours.

The reaction mxture was Wi a~sat uFat e¢“sol uti on of sodi um

~chloride and evaporated in- . 191 The residue was purified by

~chr omat ogr aphy on silica gel I ngy met hanol in dichl oronmethane as el uant

(gradient fromO0:100 to 5:95) the jmterial isolated was triturated with

di ethyl ether and dried in-vacuo &g ve exo-3-{[5-fl uoro-2-(4-
am no) - 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8-

f I uor o- phenoxy) - pyri di ne- 3- car ba

5 Exo-N-(8-Aza-bicyclo[3.2.1]oct-3-yl)-5-fluoro-2-(4-flucro-phenoxy)-nicotinamide
(155 mg, 043 mmol, see Preparaton 35) was added to 1-(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochioride (101 mg, 0.52 mmol),
2-fluoro-6-hydroxybenzoic acid (69 mg, 0.43 mmol) and 1-hydroxybenzotriazole
hydrate (70 mg, 0.52 mmol) in dichloromethane (5 mi) containing 4-

10 methylmorpholine (567 pl, 0.52 mmol) and the mixture was stirred at room
temperature for 24 hours. Water was added and the mixture was concentrated
in-vacuo. The residue was purified by chromatography on silica gel using
methanol in dichloromethane (5:95) as eluant, to give exo-5-fluoro-N-[8-(2-
fluoro-6-hydroxy-benzoyl)-8-aza-bicyclof3.2. 1]oct-3-yl}-2-(4-fluoro-phenoxy)-

156 nicotinamide (85 mg).

- "H NMR (400MHz, DMSO-d®): § 10.10 (1H, s), 8.19 (1H, d), 8.18 (1H, s), 7.92
(1H, d), 7.19 (5H, m), .86 (2H, m), 4.67 (1H, s), 4.33 (1H, m), 3.72 (1H, s),
' 1.79 (7H, m), 1.46 (1H, m). |

LCMS: m/z AP* 498 [M+H]"
20




carboxylic acid 2-hydroxy-benzyl am de as an off white soli 84 2%@% 20 1H
NI VIR ( CDC13): 8 8.30 (1 H m, 801 (1 H 5s), é 7.10
(71-1, ‘%,"3}8‘?’%5 (11 H, d), 6.80 (1 m, 5.03 (1 H, s)PCH[@afﬂ?‘*ﬂ 1 m,
4.34 (1 H s), 421 (1 H s), 4.1912H, s), 1.86 (8H, m. LCIVIS

(el ectrospray): nilz [ MtNa] + 531 8 August 2006 WO 03/068235 PCT/1B03/00439
138 Exanpl es 166-167 The corrpounds of the follow ng tabul at ed exarrpl es

~(Table 1lg,of
prepared Dy a f

~ car banoy| methoxy -ﬂenao -tﬂaez m.d Get- I-mEatihﬁmiae EX&WD' e N* R group
166' OH 1 2 67 For the amne, see reference Tet. Left. 1995 36(8), 1279
2 For the am ne, see reference DE 2552423 10 le 166 ' H NVR (400VHz,

CDC13): 8 8.31 (1 H, d)802(1H s)78( d), 7.13 (71-1, n), 6.92
(1 H's), 6.80 (1H m, 6.74 (1 H 4 S1,'m), 4.26 (21-1, m),

2. 10 (21-1, m, 1. 19 (41-1, mP 8‘\( 1 1, '
| ﬁ | ?
. CH3

+ Exo-N-(8-aza-bicyclo[3.2.1}oct-3-yl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
5 (155 mg, 043 mmol, see Preparation 35) was added to 1-(3-
dimethylaminopropyl-3-ethylcarbediimide hydrochloride (101 mg, 0.52 mmol),
2-hydroxy-4-methoxybenzoic ~ acid (73 mg, 0.43 mmol) and 1-
hydroxybenzotriazole -hydrate. (70 mg, 0.52 mmol) in dichloromethane (5 ml)
containing 4-methylmorpholine (57 ul, 0.52 mmol) and the mixture was stirred
10 at room temperature for 24 hours. Water was added and the mixture was
concentrated in-vacuo, the residue was purified by chromatography on silica gel
using methanol in dichloromethane (5:95) as eluant, to give exo-5-Fluoro-2-(4-
fluoro-phenoxy)-N-[8-(2-hydroxy-4-methoxy-benzoyl)-8-aza-bicyclo[3.2.1]oct-3-
yl}-nicotinamide (165 mg).

15 "H NMR (400MHz, DMSO-d®%): & 10.13 (1H, s), 8.34 (1H, d), 8.19 (1H, s), 7.92
(1H, m), 7.19 (5H, m), 6.40 (2H, m), 4.36 (3H, m), 3.74 (3H, s), 1.79 (8H, m).

LCMS: m/z AP* 510 [M+H]"




8 August 2006 WD 03/ 068235 PCT/ 1 B03/ 00439 139 LCIVIS (el 31Etrotls:@ro['é\y) iz
[ M-Na a%é] Exappl e 167 'H NIVIR (40(]\/Hz DVSO-d6): 8 9- 8.32
(1 H, d) GBI H, s), 7.93 (1 H..m, 7.19 (4H n), 7PEEIBUSH0439 d) 6.87
(1 H, 6.67 (211, m 4.33 (1 H, rb“ 5 4.24 (2H, s), 4.13 (21-1, m,
1.86 (2H m, 1.72 (44 m, 1.60 (2H m. LCM5 (electrospray): mlz [M-Naj ~
531 Exanpl e 168: Exo-3-fr5-Fl uoro-2.(4-fluoro-phenoxy)-pyridine-3-carbonvi l
am de

Syn- 4- ([ 2phea d-azmbicycio PR Jcctt3 -y} cnicptinadiide- 3- car bonyl ] - ami no) -c
ycl o hexanecarboxylic: acid (150 ng 0.37 mol, see Preparation 58), 2-

am nonet hyl phenol hydrochloride (65 ng, 0.41 rrm)l 8g¢ Tet. Left. 2001,
41(49), 8665), 0-(7-azabenzotriazol-1-yl)N -t et ranmet hyl uroni um 15
hexaf | uor ophosphate (156 ng, 0.41 mol_) & hyI nor phol i ne (50 pl,
0.41 nmmol) were nmixed in N, N-di net hypf: ] 2 m) and were stirred at
room tenperature under agnitfoge here for 18 hours. The reaction

m xture was partitioned be A 10 m ) and di chl oronet hane (10 m ).
The di chl or onet hane | ayer s_Mri €d over magnesi um sul phate and 20
evaporated i n-vacuo and the Wesi®ue was purified by chromatography on
silica gel using nethanol in dikhloronethane as eluant (gradient from O:
100 to 2:98). The materi al isd was triturated with ethyl acetate in
pent ane (10:90) to give _

Exo-N-(8-aza-bicyclo[3.2.1]oct-3-yl)-5-fluoro-2-(4-flucro-phenoxy)-nicotinamide
5 (310 mg, 0.86 mmol, see Preparation 35) was added to 1-(3-
dimethylaminopropyl-3-ethyicarbodiimide hydrochloride (185 mg, 0.95 mmol),
4-hydroxyphenylacetic acid (134 mg, 0.86 mmol) and 1-hydroxybenzotriazole
‘hydrate (128 mg, 0.95 ‘mmol) - in dichloromethane (5 ml) containing 4-
- methylmorpholine (104 pl, 0.95 mmol) and the mixture was stired at room
10 temperature for 18 hours. The reaction mixture was diluted with water and the
‘organic phase was concentrated in-vacuo and then purified by chromatography
-~ on silica gel using methanol in dichloromethane containing ammonium.
- hydroxide solution as eluant (gradient from 1:99:0.1 to 5:95:0.5). The material
obtained was triturated with methanol and isolated by filtration then dried in-
15 vacuo to give exo—5-ﬂuoro-2-(4-ﬂuoro-phenoxy)-N-{S-[2-(4-hydroxy-phenyl)-

acetyl]-8-aza-bicyclo[3.2.1]oct-3-yl}-nicotinamide (270 mg)

"H NMR (400MHz, DMSO-d®): 5 9.21 (1H, s), 8.31 (1H, d), 8.19 (1H, s), 7.94
(1H, d), 7.20 (4H, m), 7.00 (2H, d), 6.66 (2H, d), 4.46 (1H, m), 4.35 (2H, m),
3.56 (1H, d), 3.40 (1H, d), 1.79 (6H, m), 1.48 (2H, m).

20 LCMS (electrospray). m/z [M+Na]* 516




8 August 2006 WD 03/068235 PCT/1B03/00439 140 8 Aucust 2006
syn-2-( %p%%éls §i di oxol - 5-yl oxy)-5-fluoro-N-[4-(2- hydroxi%ber%éfl car banoyl ) -
cycl ohexyl']™: Otinam de as a vvhitel%pwder (61 nmg) 1H NI "Fénf"& iz,
Ch30D): 8 8.04 (11-1, m, 8.01 (1 H" M, 7.04 (21-1, M, 6.79 (I H d),
6.72 (3H m, 6.61 (1 H d), 596 (2H, s), 4.27 (2H, s), 4.13 (1 H m,
2.33 5(1 H m, 1.89 (21-1, m, 1.71 (61-1, m LCAAWVIS (electrospray): mlz
- [MeNa] = SBRamisteP465:1 $9x0-3-{[5-Fluoro-2-(4-fluoro-phenaxy)-pyridine-3-carbonyl]- -

Syn- 2- (BenzoTT- =5 - -3 Y —
benzyl car amine}-B-agacbigveia(B.2. tlotanedscarboxylicH agid H2-H@iroxy-benzid-0 10
Syn-4-([2-(henzo[ 1, 3] di oxol -5-yl oxy) -5-fl uoro-py(idi ne-3-carbonyl]-am no) -
cycl ohexa boxylic acid (144 ng 0.36 mol, see Preparation 58), 3-

am nonet hyl phenol hydrochloride (225 ng 0.39 nmol, see reference Tet. Left.
1995, 36(8), 1279), 0-(7-azabenzot (iazol-1lgyi)-N NN , N, 4etranet hyl uroni um
hexaf | uor ophosphate (149 ng, 0.39 mmol ) apd 4-net phyl norpholine (50 [d, 15
0.39 Mol ) were mxed in N, N-dinmethyifd mege and were stirred at
room tenperature under agnitrogef] at \sxp er elf or ours. The reaction

m xture was partitioned be r O mM) and™ethyl acetate (10 m).
The ethyl acetate |ayer Is shell with, a saturated solution of sodium
‘chl.oride, dried over nmagnesNUm&ul phate and evaporated in-vacuo. The
residue was 20 triturated with elhyl acetate in pentane (10:90) the solid
~fornmed was isolated by

5 A solution of exo-3-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-
8-aza-bicyclo[3.2.1]octane-8-carbonyl chioride was freshly prepared by adding
exo-N-(8-aza-bicyclo[3.2. 1]oct-3-yl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
(625 mg, 1.74 mmol, see Preparation 35) portionwise over 10 minutes to a

- solution of triphosgene (175 mg, 0.56 mmol) in dichlor;)methane (10 ml) and
10 stirring for 18 hours at room temperature. Trieth.ylamine (218 pl, 1.5 mmol) and
2-aminomethylphenol hydrochloride (96 mg, 0.6 mmol, see Tet. Lett. 2001,
41(49), 8665) were added to the above solution (3 ml, 0.52 mmol) and the
mixture was stirred at room temperature for 18 hours. The reaction mixture was
washed with a saturated solution of sodium chloride and evaporated in-vacuo.
15 The residue was purified by chromatography on silica 'gel using methanol in
- dichloromethane as eluant (gradient from 0:100 to 5:95) the material isolated
was triturated with diethylether and dried in-vacuo to give exo-3-{[5-fluoro-2-(4-
fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-8-aza-bicyclo[3.2. 1]Joctane-8-
carboxylic acid 2-hydroxy-benzylamide as an off white solid (22 mg).

20 "H NMR (400MHz, CDCl5): § 8.30 (1H; m), 8.01 (1H, s), 7.60 (1H, d), 7.10 (7H,
m), 6.90 (1H, d), 6.80 (1H, m), 6.03 (1H, s), 4.54 (2H, m), 4.34 (1H, s), 4.21
(1H, 5), 4.19 (2H, 5), 1.86 (8H, m). -

LCMS (electrospray): m/z [M+Na]* 531




filtration and triturated with diethylether. This : naterkﬁ! maé%ﬁgrified
by chrqmatography on silica gel using nethanol in dichlo as

el uant _‘{’Sr"é{ﬂfségﬁ from2:98 to 3:97)_to give PCT/1B03/00439

syn- 2- (benzof |, 3] di oxol - 5-yl oxy) - 5- f#%ior o- N 8 August 2006 WO 03/ 068235
PCT/ 1 B03/ 00439 141 [ 4-(3-hydroxy-benzyl carbanoyl)-cycl ohexyl]-ni coti nam de
as a white foam (83 ng). '"HNVIR (400vHz, CD30D): 8 8.08 (21-1, m, 7.09
(11-1, t) 56n8%esWedHef). 6-76 (1 H m, 6.66 (41-1, m, 598 (21-1, s),
4.27 (21-T . H m, 2238 (1 H mM, 1.93 5 (21-1, m, 1.75
(61-1, m. ILCAAVIS (electrospray): n7lz [ MtH ~ 508 Exanple 170:

Syn- 2. ( Beihertgrapalindsodf they fallewjngtabulated-exatmpléL {Tableroh)of the general
hydroxy-b?nééhcarbanoyl)-cyclohaxylI-nicotinanide OFON FOH HNO 10
Syn- 4-f [ 21QB&20[ 1, 3] di oxol - 5- yl oxy) - 5-f | uor o- pyri di ne- 3- car bonyl ] - ani no) - ¢
ycl o- I nexanecarboxylic acid (200 ng 0.50 mml, see Preparation 58), 4-

am nonet hyl - 3-f | uor o- phenol hydrochloride (90 ng, 0.55 nmmol, see
Preparation 49), 0-(7-Azabenzotriazol-1-yl)4N, N N, N, -tetramethyl uroni um
hexaf | uor o- phosphate (189 ng, 0.5§ 3 n Nﬁ?mqhylnnrpholine (60 ILI
0.55 mmol) 15 were nixed in N N-diffet hyl NgJmanide (5 m) and were stirred
at- room tenperature under g a sphere for 18 hours. The reaction
m xture was partitioned bet en watdr (10 m) and dichl oronethane (10 m).
The - di chl oronet hane | ayer wa rr@d over magnesi um sul phate and evapor at ed
i n- vacuo. The residue was purifiefl by chromatography on silica gel using
20 net hanol in dichloronet hane agzetyant (gradient from0:100 to 2:98). The
material isolated was triturated ethyl acetate in pentane (10:90)
Syn_--_z_

5 were prepared by a similar method to that of example 165 using the same
carbamoyl chloride and the appropriate amine.

Table 12

Example N° R group

166"
OH

OH
167° /Cr

! For the amine, see reference Tet. Lett. 1995, 36(8), 1279
2 For the amine, see reference DE 2552423

10 Example 166

* "H NMR (400MHz, CDCls): & 8.31 (1H, d) 8.02 (1H, s), 7.80 (1H, d), 7.13 (7H,
~m), 8.92 (1H, s), 6.80 (1H, m), 6.74 (1H, d), 4.41 (3H, m), 4.26 (2H, m), 2.10
(2H, m), 1.19 (4H, m), 1.88 (2H, m).




(benzo[ 1, 3] di oxoi - 5-yi oxy)-5-fluoro-N-[4-(2-fl uoro-4- hydr x%i- t%é%car banoy

|)- cycl ni coti nam de asavx/mte solid (83 ng) 8 A
03/ 06823‘&33%42%3/ 00439 142 'H NVR (400WHz, Cl D30D): SPETARI308E2 1 1y |

7.04 (11-1, m), 6.80 (1 H, d), 6.745%(11-1, rr) 6.62 (11-1, d), 6.48 (21-1,
M, 5.97 (21-1, s), 4.23, (21-1, s), 4.17 (L H n), 2.13 (L H m, 1.90
(2H, m, 1.72 (61-1, m. LCAAVIS (electrospray): mlz [ MtNa] + 548 5 Exanpl e
2171 - . Ang 3 Xy) - N-r 4- (3- hydr oxy- benzvl

car banbvi)?gﬁrgégi(ﬁs&?%g%zﬂﬁaﬂag‘hm ON"" H F& NF

Anti -4- ([ 5-Fl uoro-2-(4-fluoro-phenoxy)-pyridi ne-3-carbonyl]-am no)-cycl o-
hexanecar Exagnple 18Zi d (200 ngy 0.53 mml, see Preparation 52), 3 10

am nonet hyI phenol | hydrochl oride (334 ng 0.58 mmol, see reference Tet.

0° (7 azab L RLCRPMEE DMS Qe 49.13 I ReBAR (Mol 14 (1, 91, 798
“hexaf1 uor (J]p-hcmphptlg ((42—[2311&97 .09-(28, @7045 87 @efl iy, rB?S'm(QFID H?WBB"(QH(

0. 58 mmol ) di et hyl f or mam'de’ ( wer e stlrred at
room t@rrpé*zét(al’bshr‘f’d@ (@Hnm)r @J@@rfzh'{ﬂﬁs@}?@r(éﬂ,(m) 16 (:aH,sm) The reaction 15
m xture was partltloned between water (10 m) and dichloronethane (10 m).
The di chl é?@tﬂﬁ)é gg-)é)lver magnesi um sul phate, and

evaporate | n- vacuo. reS| purified by chromatography on silica
gel using nethanol in d| chl ororret hane as eluant (gradient fromO: 100 to
2:98). ThExampleri68: Exao.- Fluorod2 {4-fluione ridine-3-carbonyl]-
ant|-5fluoco-2 [

N[ 4- (3-hSIHIng I powder
-amide
X
0 \N ﬁ
F R
| H
-
N o
10 F

Syn-4-{[2-(benzo[1,3ldioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyl}-amino}-cyclo-
-hexanecarboxylic acid (150 mg 0.37 mmol, see Preparation 58), 2-
aminomethylphenol hydrochloride (656 mg, 0.41 mmol, see Tet. Lett. 2001,

- 41(49), 8665), - - 0O-(7-azabenzofriazol-1-yf)-N,N,N’,N’ -tetramethyluronium

15 'hexaﬂuorophosph'ate (156 :mg, 0.41 mmol ) and 4-methylmorpholine (50 pli,
-0.41: mmol) were mixed in-N,N-dimethylformamide (4 ml) and were stirred at
room temperature under a nitrogen atmosphere for 18 hours. The reaction

- mixture was partitioned between water (10 ml) and dichioromethane (10 ml).

- The dichloromethane layer was dried over -magnesium sulphate and
20 evaporated in-vacuo and the residue was purified by chromatography on silica
~gel using methanol in dichloromethane as eluant (gradient from 0:100 to 2:98).
The material isolated was triturated with ethyl acetate in pentane (10:90) to give




(127 ng). 1H NVR (400MHz, CD30OD): 8 8.21 (11-1, m), 8.07 (IH aoo
(11-1, erP 7.13 8 August 2006 WD 03/ 068235 PCT/IBOS/ 0043 Lﬁ‘%?@
1

6.70 (31WROIYB3Y 59” (21-1, d), 3.89 (1 H 2.26 (1 H, 2PEDIRIN043

1.95 (2H, m 1.68 (21-1, m, 1.39 (341, m. LAV s (electrospray): an
[ MkNal + 504 Exanple 172 :

SVn- 2- (4-f 1 uor o- phenoxy) - N-r 442- hvdr oxV- benzvl -carba 5

moyl ) - cyck lehz 1084 ok {4 .

Syn-4- ([ 2- }()IZLQf uorg[I gﬁerﬁ&%ﬁ? )& ?1] %%EB%R%F)xgrﬁer?ozylcgycﬁ%?ye&ane-

car boxyl i @y(d@hQKW]irBﬂotlfgamldeaasrmwmteqmsvdareéﬁamg)l on 55), 2-ani nonet hyl phenol
hydr ochl oride (80 ng 0.50 mmol, see reference Tet. Left. 1995, 36(8),

exal | or dARMEREEDRAES ébﬁé%o%@éé%ncﬁﬂ R U zb?pdz&rf’m%”qmﬁa I

0.50 ol tineermEb i), o\ fi e B oy 4 7<5Hr¢,;1ours "), %,87 ed at

roomtenperature under a reaction

mi xt ur @ weldl.gahth.89 2kdm)bb7deer, mat er (10 m) and ethyl acet ate (10 ).
The ethyl acetate |ayer was 15 washed with a saturated sol ution of sodium

-~ chloride, n te and evaporated in-vacuo. The
- residue mgMSe%kg(\rftgésﬁ% WWeN%V er, the solid fornmed was isol ated by
filtration and washed with diethylether. This mnmaterial was purified by

- chr onat ogExamplen 168t | Syndd{Beniold , 3TdidslS-vick fﬁ-ﬂiibﬂi- -(FRgdidxye! uant

(2:98) to |v<? syn- 2- (4- F1uor o- phenoxy) - N-1 4-
hydroxy- carisingy Sehexi-nicotinamidenani de as a white foam (77 nyg).

"H NIVIR (400VHz, C®D)- 8 8.26 (11-1, d), 8.18 (11-1, m), 7.21 (31-1, ),

7.11
- OH
O ﬁU
| H
—
N O

OJO

10  Syn-4-{[2-(benzo{1,3]d idxol-5-.yloxy)-5—ﬂuoro-pyridine—3-carbony|]-amino}-
cyclohexanecarboxylic acid (144 mg 0.36 mmol, see Preparation 58), 3-
aminomethylphenol hydrochloride (225 mg 0.39 mmol, see reference Tet. Lett.
1995, 36(8), 1279), O-(T-azabenzotriazol-1-yl)—N,N,N’,N',-tetramethyluronium
~ hexafluorophosphate (149 mg, 0.39 mmol )} and 4-methylmorpholine (50 pl,
15 0.39 mmol) were mixed in' N,N-dimethylformamide (4 mi) and were stirred af
~-room temperature .under a nitrogen :atmosphere for 18 hours. The reaction
mixture was partitioned between water (10 ml) and ethyl acetate (10 mi). The-
ethyl acetate layer was washed with a saturated solution of sodium chloride,
- dried over magnesium sulphate and evaporated in-vacuo. The residue was
20 triturated with ethyl acetate in pentane (10:90) the solid formed was isolated by
filtration and triturated -with: diethylether. This -material was - purified . by
chromatography on silica gel -using methanol in ‘dichloromethane as. eluant.
- (gradient from 2:98. to 3:97) to give syn-2-(benzo[1,3]dioxol-5-yloxy)-5-fluoro-N-




(41-1, m, 6.78 (21-1, m, 4.32 (21-1, s), 4.20 (1 H, :@}%&#@H
1 92 (Cl\/év ﬂ 1.76 (61-1, nm). 8 August 2006 WO 03/ 0685 303/ 00439
144 L %% W8 pray): mlz [M+H + 464 Exanple 173 PCT/IB03/00439

Syn- N-r 4- (2- Fl uor o- 4- hydr oxy- benzvl banovi )

cycl ohexyl | -2-(4-fl uoro-phenoxy)-nicotinamde OFON H ec OH HNO F
5 Syn

-4-1[2-(b hydrékell @h | th(YY)l y ol

cycl ohexaﬁggr oxy g%?%b% cﬁﬁ%@&m&ﬁ gg"e!a%r%pé%?w gn“f%’? %g

ani nonmet hifNg)3- f | uoro phenol hydrochl oride (109 ng, 0.61 mmol, see
Preparation 49), 0-(7-azabenzotriazol-1-yl)-N, NN 6N, -tetrarret hyl uroni um

~ hexaf | uor 8 (,£0, til, 10
ket ot AR A OSBRI, B L

room t enpry) a6 186e(4iH) day, agal(nm%nmvm%)r a, 1f93(1ri8mW02“38 (1H)en},e@g81 on

m xture was. partitioned between water' (10 °'m) and di Chl'or omet hafie (10 n).

The d|§h|6¥bﬁ§lﬁéﬁ%“ﬁéyﬁ) was dried over nagne5|un1sulphate and evaporated

i n-vacuo. The residue was purified by chromatography on silica gel 15 using

met hanol i o aps, (gradient fromO0:100 to 2:98). The
mat eri al %s'gﬁa@gﬁ\{/ﬁgﬁ% t'ur@?g@jw di ethyl ether in pentane (20:80) to

gi ve syn-

O N[4-(2- fw&tﬂehmmmm-&ymmmubrwm-z-ﬂuoce kenoxy) -

_nicotinar éz as .a white owcleI (83 . H NIVIR (400MHz, CD30D): 8 8.40 (1
H d), 8. enaylc , ! ide>o m), 7.09 (31-1, M,
6.48 (21-1, m, 422(211 s), 416(1H m, 231(1H m, 1.89

O,

OJO

10  Syn-4-{[2-(Benzo[1,3]dioxol-5-yloxy}-5-fluoro-pyridine-3-carbonyl]-amino}-cyclo-
- hexanecarboxylic acid (200 mg 0.50 mmol, see Preparation 58), 4-
- aminomethyl-3-fluoro-phenol hydrochloride (97 mg, 0.55 mmol, see Preparation
49), O-(7-Azabenzotriazol-1-yl)-N,N,N’,N’,-tetramethyluronium - hexafluoro-
~ phosphate (189 mg, 0.55 mmol ) and. 4-methylmorpholine (60 pl, 0.55 mmol)
15 were mixed in N,N-dimethylformamide (5 ml) and were stired at room
-temperature under a nitrogen .atmosphere for 18 hours. The reaction mixture
~was partitioned between water (10:ml) and dichloromethane (10 ml). The
- dichloromethane layer was dried over magnesium sulphate and evaporated in-
~vacuo. The residue was. purified by chromatography on silica gel using
20. . methanol in dichloromethane as eluant (gradient from 0:100 to 2:98). The
‘material isolated was triturated with ethyl acetate in pentane (10:90) syn-2- -
(benzo[1 .3]dioxol-5-yloxy.)-5-ﬂuoro-N-i[4—(2-ﬂuoro-4—hydroxy-benzylc_arba_rnoyl)- o
-cyclohexyl]-nicotinamide as a white solid (83 mg) - | |




(2H, m, 1.70 (61-1, m. LAAVIS (electrospray): nlz [ MNals+ 115ng%><2_006
------------- 8 August 2006 WO 03/068235 PCT/ | B03/ 00439 fét% anple 174
syn- 2- ( 32 B¥30r o- ohenoxy) - 5- f | uor.o- N- [ 4- ( 2- hydr oxy- S. PCT/B03/00439

met hyl - benzoyi am no) - cycl ohexyl | - ni c‘g%i namide CH HN OFO O NH &NOF
F 1- (3-Di net hyl am nopropyl ) - 3-et hyl carbodii m de hydrochloride (9.45 g, 50
nmmol) 5 was added to a solution of the acid from preparation 60 (10.3 g,

38 mol )... naxy [ € rat | )y
Lot ny! - SMRTUMIAE, BHRERY w881 Tab hf Zp B b €80 T, WPttt s,
A sol uti offldf ni)ne.Gan{ 1, d), @18 grEpaTabigM(%2, é)_,lllf.%,g(zl-ﬂ%gm'?)(ﬂﬂ%ﬁml g's
base (17.5{?9 100 ol ) in |- neth [-2-pyrroI|d| none (5 m) was then
added and2:hd{Hb48)i190 &y ml.42 (BBomM)-10 t enperature for 18 hours. The

m xture was concentrated in vacuo, and the residue partitioned between
ethyl acefgis 0 oric acid (800 m). The |ayers were
separ at ed, the(%igé@%ﬁragggg)g Wa‘s‘%gdg{/pméth 2N hydrochloric acid (2-fold),

wat er (2-fold) and brine, then dried over magnesi um sul phate and

- evapor & eExamplactitl TAstieS-ieom-2dddtuoresphenoxgthi[4i(3 diydrorysbbnzybt hanol ,

to afford _the W

ndx nite, rystalline solid (15.6 g). 1H NWR

(400VHz, - 0 Idé) g80-2.02 (6H nm), 2.26 (31-1, s),
0
L OH
O - m/U
OO

Anti-4-{[5-Fluoro-2~(4-fiuoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclo-
hexanecarboxylic acid (200 mg 0.53 mmol, see Preparation 52), 3-
10 aminomethyiphenol hydrochloride (334 mg 0.58 mmol, see reference Tet. Lett.
1995, 36(8), 1279), O-(7-azabenzotriazol-1-yl)-N,N,N',N’ -tetramethyluronium
hexafluorophosphate (222 mg, 0.58 mmol ) and 4-methyimorpholine (70 ul,
-0.58 mmol) were mixed in N,N-dimethylformamide (5 ml) and were stirred at
room temperature under a nitrogen atmosphere for 18 hours. The reaction
16 mixture was partitioned between water (10 ml) and dichloromethane (10 ml).
- The dichloromethane layer was dried over magnesium sulphate and
- evaporated in-vacuo. The residue was purified by chromatography on silica gel
using methanol in dichloromethane as eluant (gradient from 0:100 to 2:98). The
material isclated was dried in-vacuo to give anti-5-fluoro-2-(4-fluoro-phenoxy)-
.20 N-[4-(3-hydroxy-benzylcarbamoyl}-cyclohexyl]-nicotinamide -as a white powder

(127 mg).

'H NMR (400MHz, CD3OD): & 8.21 (1H, m), 8,07 (1H, d), 8.00 (1H, m), 7.13




4.05(1Hn')425(1H n’),606(1Hn')690(11H§)A okl H m,
6.99(1‘9 ﬁ%g .08 (1 H m, 7.19-7.30 (2H, m, 7.89 ( %QOS(l,
s), 8.40VPPIO82 11,98 (1 H, s). %g LCMVB( APC ) : rﬂz[M+Fﬂ3 08438 gust
2006 WD 03/ 068235 PCT/|B03/ 00439 1 Exanpl e 175:

syn-2- (3. 4-Di fl uoro-phenoxy)-5-fl uoro-N-r4-(2-hydroxy-4-

| sopropyl - benzovi am no) - cycl ohexyl | - ni cotinam' de CHCH3 HFOOH OH N

OF F. 70 (3H,

syn- N—(4 Sb\rlr_ll nr(r)\) c?/cl o(hex n|1% 429 3(2H 3 uor hrg?]oxyg3 (%H’f mo?gzngzgiot | kam de
5 (200 ng?.98. (261, mp1.6842H, p‘r)epbé@a(ﬁl-bm}%) was added to 1-(3-

di met hyl am nopr opyl - 3- et hyl car bodl i m de hydrochl oride (1115 ng, 0.6 nmol),

L TR TR AR PV ENEL B, benzoi ¢ acid (109 ng. 0.6 mbl )

in dichloronethane (10 m) and the m xture was stirred at roomtenperature

for 10 16Ehamigle Q72! or UNRE - L[4 02-hpd¥biy-Dengl-paied W th
saturate roen car ona e sol uti1 on. e phases wer e separat ed

sodium
and thé 93 ‘ € t hrough What mano phase separation tubes
and concentrat ed I n-vacuo. The residue was triturated with diethyl ether
and dichloronethane: to give 0

OH
syn-2- (3, 4-di fl uor o- phenoxy) - 5- f I uor o- N- [Jf1- (2- hyroxy 15
4- |sopropyl benzoyl ami no) - cyclobexyl NCOtNNar as a white solid (145
.33 (mH20)|_8J25 (0, 1 1), 8.00 (m 1

mg). ' H NMR (400WHz, DMBO-dr, )}
H), 7.80 N
| J H

N

Syn-4-{{2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclohexane-
carboxylic acid (164 mg 0.46 mmol, see Preparation 55), 2-aminomethylphenol
hydrochloride (80 mg 0.50 mmol, see reference Tet. Lett. 1995, 36(8), 1279),
10 O~(7-azabenzotriazol-1-yl)}-N,N,N’,N' -tetramethyluronium hexafluorophosphate
(149 mg, 0.50 mmot ) and 4-methylmorpholine (60 pi, 0.50 mmol) were mixed in
N,N-dimethylformamide (4 ml) and were stirred at room temperature under a
nitrogen atmosphere for 18 hours. The reaction mixture was partitioned
between water (10 ml) and ethyl acetate (10 ml). The ethy! acetate layer was
15 washed with a saturated solution of sodium chloride, dried over magnesium
sulphate and evaporated in-vacuo. The residue was triturated with diethylether,
the solid formed was isolated by filtration and washed with diethylether. This
material was purified by -chromatography on silica gel using methanol- in
dichloromethane as eluant (2:98) to give syn-2-(4-fluoro-phenoxy)-N-[4-(2-
20 hydroxy-benzylcarbamoyt)-cyclohexyl]-nicotinamide as a white foam (77 mg).

'H NMR (400MHz, CD;0DY): § 8.26 (1H, d), 8.18 (1H, m), 7.21 (3H, m), 7.11
(4H, m), 6.78 (2H, m), 4.32.(2H; s), 4.20 (1H, m), 2.38 (1H, m), 1.92 (2H, m),
1.76 (6H, m). | |




(d 1H), 7.45 (m 3H), 7.08 (m 1 H, 6.75 (m | : Eut]% , 3.88
I Oéggzéém 1H), 1.70 (m 8H), 1.16 (d, 6H) LCIVI 8 spray):
mlz [Mﬂ]" 985285 August 2006 \/\003/% 8235 PCT/ | BO3/ 00438CTABIBORY 1| o5
176- 194 The conpounds of the foll ow 48 t abul at ed exanpl es (Tabl e 13) of the
general fornulaz H NR Fn ON OY HNOF 41 F 5 were prepared by
a simlar nethod to that of exanple 175 using the am ne of preparation 64

and the apon® 1@1&-@@@&9&”}1%%#(1 4Table 13 Exanple N R Exanple N* R
H3C CH3 CH 3 76177 CH'178 'H:) 179 OH CH

Example 173 : Syn-N-[4-(2-Fluoro-4-hydroxy-benzylcarbamoyi)-

cyciohexyl]-2-(4-fluoro-phenoxy)-nicotinamide

0 F
0 N
N ¥egas!
\ OH
[ H
o
N~ o

5 Syn -4-{[2-(benzo[1,3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyl]-amino}-
cyclohexanecarboxylic acid (200 mg 0.56 mmol, see Preparation 55), 4-
aminomethyl-3-fluoro-phenol hydrochloride (109 mg, 0.61 mmol, see
Preparation 49), 0O-(7-azabenzotriazol-1-yl)-N,N,N',N’ -tetramethyluronium
hexafluorophosphate (189 mg, 0.61 mmol! ) and 4-methyimorphotine (70 pl,

10 0.61 mmol) were mixed in N,N-dimethylformamide (5 ml) and were stirred at |
room temperature under a nitrogen atmosphere for 18 hours. The reaction
mixture was partitioned between water (10 ml) and dichloromethane (10 mli).
The dichloromethane layer was dried over magnesium sulphate and
“evaporated in-vacuo. The residue was purified by chromatography on silica gel

- 15 using methanol in dichloromethane as eluant (gradient from 0:100 to 2:98). The
material isolated was triturated with diethylether in pentane (20:80) to give syn-
N-[4-(2-fluoro-4-hydroxy-benzylcarbamoyl)-cyclohexyi]-2-(4-fluoro-phenoxy)-
nicotinamide as a white powder (83 mg).

'H NMR (400MHz, CD50D): § 8.40 (1H, d), 8.21 (1H, d), 8.14 (1H, d), 7.19 (3H,
20 m), 7.09 (3H, m), 6.48 (2H, m), 4.22 (2H, s), 4.16 (1H, m), 2.31 (1H, m), 1.89
(2H, m), 1.70 (6H, m).

'LCMS (electrospray): m/z [M+Na]" 505




CH1 30 180 181 -elq CH3 OH OH 8 August 2006 WD 03/ o?%z%; ]
PCT/ 1 B03/00439 148 CH 3 OH 182 183 oe~ OH OH 184 185 2usy 0803 o4 o
CH3 VOB 6 187 OHOHF 188 A CH3 189 A O OH HOTIBGHRI3991 A

OC-1p -1lg 0 OHOH C G cl 1

. Example 174 : syn-2-(3.4-Difluoro-phenoxy)-5-fluoro-N-{4-(2-hydroxy-5-

.methyl-benzoylamino)-cyclohexyl]-nicotinamide

| CH,
: N
O /O’
F O OH
= N
H
~
N O

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (9.45 g, 50 mmol)
5 was added to a solution of the acid from preparation 60 (10.3 g, 38 mmol) and
1-hydroxybenzotriazole hydrate (5.65 g, 42 mmol) in 1-methyl-2-pyrrolidinone
(150 ml) and the solution stired for 10 minutes. A solution of the amine from
preparation 62 (11.8 g, 40 mmol) and Hinig's base (17.5 mi, 100 mmol) in 1-
methyl-2-pyrrolidinone (50 ml) was then added and the reaction stirred at room
10 temperature for 18 hours. The mixture was concentrated in vacuo, and the
residue partitioned between ethyl acetate (1.25 L) and 1N hydrochloric acid
(800 ml). The layers were separated, the organic phase washed with 2N
hydrochloric acid (2-fold), water (2-fold) and brine, then dried over magnesium
sulphate and evaporated-in vacuo. The crude product was recrystallised from-
15 methanol, to afford the title compound as a white crystalline solid (15.6 g).

"H NMR (400MHz, CDCls): 5 1.56-1.66 (2H, m), 1.80-2.02 (6H, m), 2.26 (3H; s),

© 4.05 (1H, m), 4.25 (1H, m), 6.06 (1H, m), 6.90 (1H, d), 6.95 (1H, m), 6.99 (1H,
s), 7.08 (1H, m), 7.19-7.30 (2H, m), 7.8 (1H, m), 8.05 (1H, s), 8.40 (1H, d),
11.98 (1H, s).

20 LCMS (APCI): miz [M+H]" 500




A 192 193 A d OH CH3 CH3 194 AC CH IADlsopropéQ‘%}h;{ ne was
used as ‘&hi Pase B See reference Chem And Pharm Bull 43?@;5 734
for the YPHPRY carboxylic acid. 8 August 2006 WD 03/ PEEBa/00439
PCT/ 1 BO3/ 00439 149 c See reference ﬁjnt hesis 1984, (9), 758 for the
starting carboxylic acid. Exanple 176 'H NVR (400vHz, DWVSO-d6):8 8.35 (m
3H), 8.00 (m IH, 7.70 (s, 1H), 7.45 (m 3H) 725(d 1H) 7.08 (m 1
H), 6.83 £¢ 90 .81 ( 1.

6H) LCMS

DVBO- d6) : & -bnzayldning)-3dcloRexdtBnicBtiAantide |1 1H), 8.00 (m 1 H),
7.79 (d, %@mﬁ#m—(—@ﬂ)—mﬂm oH), 3.90 (m 2H) 10

2.55 (g, 2H), 1.73 (m 8H), 1.14 (t, 3H) LCVS (electrospray): n7lz [ H] -

512 Exanple 178 | H NVR (400VHz, DVBO- d6): 5 12.55 £&5 2H), 8.88 (d, 1 H),
8.41 (d, IH), 8.22 (d, 1H) 8.22 (d, | | H, 7.18 (m | H),
7.16 (m 1 H), 704(ml H

U)LN,UMH

- syn-N-(4-Amino-cyclohexyl)-2-(3,4-difluoro-phenoxy)-5-flucro-nicotinamide
5 (200mg, 0.55 mmol, see preparation 64) was added to 1-(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (115 mg, 0.6 mmol), 1-
‘hydroxybenzotriazole hydrate (81 mg; 0.6 mmol), 4-methylmorpholine (120 yul,
1.1 mmol) and 2-hydroxy-4-isopropyl-benzoic acid (109 mg, 0.6 mmol) in
dichloromethane (10 mi) and the mixture was stirred at room temperature for
- 10 16 hours. Dichloromethane was added and the mixture was washed with
saturated sodiumn hydrogen carbonate solution. The phases were separated
- and the organic phase was filtered through Whatman® phase separation tubes
and concentrated in-vacuo. The residue was triturated with diethyl ether and
dichloromethane to give syn-2-(3,4-difluoro-phenoxy)-5-fluoro-N-[4-(2-hydroxy-

15 - 4-isopropyl-benzoylamino)-cyclohexyl]-nicotinamide as a white solid {145 mg).

"H NMR (400MHz, DMSO-de): & 8.33 (m, 2H), 8.25 (d, 1H), 8.00 (m, 1H), 7.80
(d, 1H), 7.45 (m, 3H), 7.08 (m, 1H), 6.75 (m, 1H), 3.94 (m, 1H), 3.88 (m, 1H),
2.82 (m, 1H), 1.70 (m, 8H), 1.16 (d, 6H) |

LCMS (electrospray): m/z [M-H] 526




15 6.35 (d, 2H), 3.94 (m 2H), 1.70 (m 8H) LCWVS (el ectro%pAa Z(Wé
[MH] 50\8, 0?@ ge 179 'H NWMR (400vHz, DMSO-d6): 5 9.95 29 (d,
9 . 7.99 (m 2H) {741 (m 2H), 7.22 ( T’FW““? 06 (m 1
H), 6 68 (m 2H), 3 88 (m 2H), 66 (m 8H) ILCIMS (el ectrospray): mlz
[MH"' 502 8 August 2006 WO 03/ 068235 PCT/ 1 B0O3/ 00439 150 Exanple 180 IH
NVR (400VMHz, DMSO-dc,): 8 1.60 (m 2H), 1.73 (m 6H), 3.75 (s, 3H), 3.95
(m 2H), g3 1rgtdgq 6-58 (d, 1 H, 709 (m I H, 7.31 (m | H, 7.45
(m 2H), —é—éﬁ%rr—ﬂ%— 8.23 (m I H, 839 (d, I H, 8.48 (d, I H, 13.59
(s, 1 H 5 LCVS (electrospray): n7/z [MH - 514 Exanple 181 H NVR (400VHz,
DVBO- d6) : Bhé cdfnpaiindsH)f, th8. falowimg R&blilatéd @Rafrpleslf)able . 1&? of tiae nébaf 7.46
(m 3H), 09. (m 1 H), 6.44 (d, 1 H, 398(m5H) 7 1.30
(t, 3H 1 "mé&?s (el ectrospray): n7lz [MH' 528 Exarrple 182 H NI\/R (400VHz,
DVBO-d6): 8 8.39 (m 2H), 8.26 (s, 1 H, 802 (d, 1 H, 7.71 (s, | H,
7.45 (m 3H), 7.20 (m 1 H), 706(m||—|) 6481(d 1 H, 3.90 (m 2H),
2.50 (g, 2H), 1.72 (m 8H), 1. 15 (

LCVS( el ectrospray): mz[ MH]'512 Exrrpl ?ﬂ/NI\/R 400\/Hz CD30D): 5 8.40

(m | H, 8.12 (s, 1 H, mBy 790(s | . 7.30 (m 3H),
6.86 (d, | H, 4.52 (s, 2H), (mHl H, 4.05 (m 1 H) 1.83 (8H) 20
LCMS (APCl): nlz [MH ' 514 A

-3 were prepared by a similar method to that of example 175 using the amine of
preparation 64 and the appropriate carboxylic acid.

Table 13
Example N° R Example N° R
H,C.__CH,
CH
176 177 |
OH
OH
HO
178 : 179
- OH
o
Q.-
180 : 181 3
OH




| H NVR (400MHz, CD30D) 8 8.11 (d, IH), 8.07 (m IH) 74 ‘]21 7.
(m 3H % 6,78 (m 1 H), 4.15 (m 1 H), 263
(q, 2H), W?"Q@é”% 8H) 11.09 (t, 3H),8 August 2006 \/\00§F 198439
PCT/ 1 BO3/ 00439 151 LCMB (APCI): miZ2*{MH- 514 Exanple 185 'H N
7

2

(400MHz, CD,,0D): 8 8.13 (s, 1H), 8.08 (d, 1H), 7.48 (d, 1H), 7.34 (d,
2H), 7.26 (m 1 H, 7.05 (m 1H, 6.80 (m | H, 4.18 (m | H, 3.98 (m 1
H, 3.36 (mTH), 1. 90(m 8H), L.g¥(d, o) LCVE (APO )~z .[..rvsjﬁ]—r—%f:S
- Exanpl e 18% H NMR (40QVHz, d6): 8/ 12.58 (s, 1 H, 8.4¢°(d, 1 i), 8.33
(d, I H, 823 (d, I'|[H, 8.0 (m I 7.92 (d, L H, 3 (m 2H, 7.07
(m I H, 6.98( 2H), 10 (m 2 %%%/S(m 8H) L@VBx{el ectrospray)
nlz [MH"|518 anplie 187 MR (40 : O de): 8 (s, | H,
8.45 (d, 1|H), 8.39 (d, 144 6. 23 (d, 1 H, 7.99 (m 7.41 (m 3H),
7.06 (m 1|H, 6.99 (M 1 H), 84 (d,[{1I H, 15 396 (m H), 3.7 (m 1
H, 3.72 ($, 3H, 1.72 (m 8H)" LCVS (€] ectrospray)f mlz | Nla]* 538
Exanple 188 H NWR (4 : 12742 (s, TH, 8§39 (d,—1H], 8.37
(d, 1H), 826 (d, | ¥ , 8.46 (m 3H), 2H){ 6. 80
(m 1 H, B.97 (gn | } 1 H),;03 79 (IS, R. 73cfym | 8H) LCVS
" (el ectrospfay): n7lz | ust 2 WO 087 0682357152
- PCT/1B03/ 00439 Exanpl OVHz, DMSO- db) : 2. 84, (s, H) ,
- 8.40 (d, 1 , 8.36 (¢
O’CH3
186 4 1874
OH
OH
F
188% o-CHs 1894 )Q/
OH OH
1904 : A /[ :L
e 191 al
OH OH
Ci Cl
Cl
1924 19348
7 Cl
OH OH
- CH,
CH,
1944
OH

A Dusopmpy!ethylamme was used as the base
® See reference Chem. And Pharm BuII 1996, 44(4), 734 for the. startlng
carboxyllc acid.




(S 1H) o (mH)ZH)l ;'24? (m8H)2H)5 |_Z:1\/(|%8((AE>IC|)1H)ml6 F&E@é@%{% 27 |(<ran
: m z
190IH %% DMSO-d6): 8 12. g%, 8.40 (d fogts 5?3 1
II:I)i), 2 S(% ((d 2H)1 Hé 92.?0 (21H)1 T)75 (89 3(3|ch iOH) 7.40 (m 3H), 7.08 (m |
: m m m
LCMS(el ectrospray):ni/z[MH -484 Exanple 191 |H NWR (400vHz, DVSO-d6): S
13.55 (s, “Bde re‘Bel@&céSSynlthﬁasaggi (@?’ 75B'Bort1893ﬁam|6g|caﬂ3 lic i80 (m | H),

7.89 (d, | H), 7.59 ~d,” 1 H), 7.41 (m 2H), 7.08 (m 6.88 (m | H),
3.98 1 3. 84 1 H, 1.74 8H) 15 LCMB (el ect fV
[M+Na](T5E£|;_Z‘.fm!scﬁ&( r17192 lI:PNI\/R (40% H)CDC13) 6 g(rao'?;mre?:?r%) 68r(sz
I H), 836(m 1H), 8.05 (d, 1 H), 7.86, 7.80 (2xd, | H, 7.48 (d, |
7.20 9 4,22
(m 1 hgﬁ (Q@ofvf% JDI@%S)S&() gaé’%("lllj%ka(@r?@lﬂﬁ} PZ%dl(Hehl |7%5rospray):
mlz I[MH](m5Sl)(7E25r(¢J wwaoeS H?I(;MH) gmmmgﬂgpracg@? : Irg H)ﬁH),';'Z %g(;?sm%mkb 68925
i E)D 1%%@“-(%")|1{%(dﬁ'%)3 (m 1 ,’4.'12 (m 1 H, 1.90 Enm 6H), 1.62
m 2H 8 August 2006 WO 03/ 068235 PCT/IBOS/OO439 153 LI VI S

| ect le 194 H NVR (400VHz, DVBO-d6): 8
g 82 EOSQFMQ (eigt%é%%wz[mg] ggs?rm 21- 1), 8.00 ((d, 1 H, 7.62 %s, 1

7.

H), 7.45 2H) | 707(m 1H) 6.68 (s, 1 H, 3.96 (m | H. 5 3.85 (m

| H, 2. 1&5@%@, 2.14 (s, 3H), 1.71 (m 8H) LCVB (el ectrospray): n7lz

[MH- 512 -
"H NMR (400MHz, DMSO-dg): 5 12.26 (s, 1H), 8.32 (m, 2H), 8.25 (d, 1H), 8.00
(m, 1H), 7.79 (d, 1H), 7.43 (m, 2H), 7.07 (m 1H), 6.72 (m, 2H), 3.90 (m, 2H),

10 2.55 (g, 2H), 1.73 (m, 8H), 1.14 (t, 3H)

LCMS (electrospray): m/z [M-H} 512

Example 178

"H NMR (400MHz, DMSO-dg): 5 12.55 (s, 2H), 8.88 (d, 1H), 8.41 (d, 1H), 8.22
(d, 1H), 8.22 (d, 1H), 7.45 (m, 1H), 7.18 (m, 1H), 7.16 (m, 1H), 7.04 (m, 1H),
15  6.35 (d, 2H), 3.94 (m, 2H), 1.70 (m, 8H)

LCMS (electrospray). mvz [M-H]" 500

‘Example 179

"H NMR (400MHz, DMSO-de): 5 9.95 (s, 1H), 8.29 (d, 1H), 8.22 (d, 1H), 7.99
(m, 2H), 7.41 (m, 2H), 7.22 (m, 1H), 7.06 (m, 1H), 6.68 (m, 2H), 3.88 (m, 2H),
20 1.66 (m, 8H) |

LCMS (electrospray): m/z [M-H] 502




Exanpl e 195: syn-5-Fl uor o- NA442- hydro, -nethyl-benzoyl am OA st 200

cycl Ohe@‘lblﬂ-séﬁigz%-t rifl uoromet hoxy-phenoxy)-ni coti nam de 8 Fr 0 CH
HO O D PCT/IB03/00439 -

syn-2- Chl oro- 5-fl uoro- N-[ 4- ( 2- hydr o>%35/{! 4- et hyl - benzoyl am no) - cycl ohexyl | -

ni coti nam de (150 ng, 0.37 mml, see preparation 67) was m xed with caesium
carbonate (602 ng, 1.85 mol) and 3-trifl uoronmet hoxyphenol (240RI, 1.85

mol ) i n Exhhifiiesgoy! formam de (5 nl) and the reaction nmxture was heated .

at 650C under a nitrogen atnosphere for 16 hours. The reaction m xture 15
was. cooled to roomtenperature and was partitioned between ethyl acetate

~and  wat ertd NMB @§0biz DMBE-ds)as wED (o, &iH) 0.78H(m, 6ki),a31@bt(5p8HYf3.86t ri c
acid and the.,| S I ted. _The or [ ayer S shed, wi th

wat er and{"a'r ?E‘&%& r(d%nég%ﬁ@sﬁlﬁlbﬁa&g (%gwozéén rP'ailgg T%g\@%u%"' 'The

resi due vgponws, fHE8. 28/ (m MR BRSO M, 2Ry 8B @, Mi-pa138b (ys4mp met hanol in

di chl or onet hm as)eel ua(nt ZOP(grag ent fromm(f): ‘1-80 to 1(: 99).g The materi al

i sol ated was further purified b&_ chr omat ography on silica gel using

met han®l V&M (eledrespsenanyz (M-H} 8945) . - - - .- . - ... 8 August 2006 WO
03/ 068235 PCT/rB03/00439 154 The material obtained was re-suspended in

di et hyl eu%gﬁ_;q@ijﬁ?_he solid formed was isolated by filtration to give
syn-5-fl - =2- hydr oxy- 4- net hyl -
benzoyl am no) - cycl ohexyl ]-2-(3-trifluoronet hoxy-phenoxy)-nicotinam de as a

"H NMR (400MHz, DMSO-dg): § 8.84 (d, 1H), 8.24 (m, 2H), 8.00 (d, 1H), 7.80
(d., 1H), 7.46 (m, 3H), 7.09 (m, 1H), 6.44 (d, 1H), 3.98 (m, 5H), 1.71 (m, 8H),
1.30 (t, 3H)

10 LCMS (electrospray): m/z [M-H]" 528

Example 182

"H NMR (400MHz, DMSO-de): & 8.39 (m, 2H), 8.26 (s, 1H), 8.02 (d, 1H), 7.71
(s, 1H), 7.45 (m, 3H), 7.20 (m, 1H), 7.06 (m, 1H), 6.81 (d, 1H), 3.90 (m, 2H),
2.50 (q, 2H), 1.72 (m, 8H), 1.15 (t, 3H)

15 LCMS (electrospray). m/z [M-H] 512

Example 183

"H NMR (400MHz, CD;OD): § 8.40 (m, 1H), 8.12 (s, 1H), m 8.03 (m, 1H), 7.79
(s, 1H), 7.30 (m, 3H), 6.86 (d, 1H), 4.52 (s, 2H), 4.13 (m, 1H), 4.05 (m, 1H),
1.83 (8H)

20 LCMS (APCI): m/z [M-H} 514

Exém ple 184

"H NMR (400MHz, CD30DY): 5 8.11 (d, 1H), 8.07 (m, 1H), 7.48 (d, 1H), 7.30 (m,
- 3H), 7.04 (m, 1H), 6,78 (m, 1H), 4.15 (m, 1H), 3.98 (m, 1H), 2.63 (g, 2H), 1.88
(m, 8H), 1.09 (t, 3H) | S -




white solid (54 ng). 5 'HNMR (400vHz, DMSO-d6): 6 1.70 (821 0% 26 (s
3H), 39&&%8%1]{% 6.70 (m 214), 7.24 (m 3H), 752( ZP 7

H, 8.0 %%y g 28 (s, 1 H), 34 (m 2H), 12. 32(‘3'”FB °"E’&|V|s
(electrospray): mz [MH - 546 Exanples 196-215 10 The conpounds of the
foll ow ng tabul ated exanples (Table 14) of the general formula: H NR O
Y FO HNO K were prepared by a simlar nethod to that of exanple 195

usi ng theL@mgm(r;gtm/ﬁmlH]cBh.q)rl de and phenol. 15 Table 14 Exanple N R R
CH3 196 q F- 0 OH F-> F™- --------- 8 August 2006 WD 03/068235

PCT/ 1 B0O3/ 00439 155 0, CH
Example 185

'H NMR (400MHz, CD3;0D): §.8.13 (s, 1H), 8.08 (d, 1H), 7.48 (d, 1H), 7.34 (d,
'2H), 7.26 (m, 1H), 7.05 (m, 1H), 6.80 (m, 1H), 4.18 (m, 1H), 3.98 (m, 1H), 3.36
5 (m, 1H), 1.90 (m, 8H), 1.20 (d, 6H)

LCMS (APCH): m/z [M+H]" 528

Example 186

"H NMR (400MHz, DMSO-dg): § 12.58 (s, 1H), 8.40 (d, 1H), 8.33 (d, 1H), 8.23
(d, 1H), 8.00 (m, 1H), 7.92 (d, 1H), 7.43 (m, 2H), 7.07 (m, 1H), 6.98 (m, 2H),
10 3.90 (m, 2H), 1.72 (m, 8H)

LCMS (electrospray): m/z [M-H] 518

Exampte 187

"H NMR (400MHz, DMSO-ds): 5 12.60 (s, 1H), 8.45 (d, 1H), 8.39 (d, 1H), 8.23
(d, 1H), 7.99 (m, 1H), 7.41 (m, 3H), 7.06 (m, 1H), 6.99 (m, 1H), 6.84 (d, 1H),
15 3.96 (m, 1H), 3.87 (m, 1H), 3.72 (s, 3H), 1.72 (m, 8H)

LCMS (electrospray): m/z [M+Na]" 538

Example 188

'H NMR (400MHz, DMSO-dg): § 12.42 (s, 1H), 8.39 (d, 1H), 8.37 (d, 1H), 8.26
' (d, 1H), 8.01 (m, 1H), 8.46 (m, 3H), 7.10 (d, 2H), 6.80 (m, 1H), 3.97 (m, 1H),
20 3.88 (m, 1H), 3.79 (s, 3H), 2.73 (m, 8H)

LCMS (electrospray): m/z [M+Na]* 538




197 0 OH UN3 0~ CH 3 198 "o OH H3C CH3 199 F kFO—IC%Ié%}.[&%JﬁG 200 cl
)

OH CH3 201 Br OH O, CH3 202 cl "-q OH CH3 CH3 203 OH st 2006
WO 03/ 00898%%482% | Bo3/ 00439 i PCT/IB03/00439
Example 189

10

15

20

'H NMR (400MHz, DMSO-dg): & 12.84 (s, 1H), 8.40 (d, 1H), 8.36 (d, 1H), 8.25
(s, 1H), 7.99 (m, 2H), 7.45 (m, 2H), 7.08 (d, 1H), 6.73 (m, 2H), 3.97 (m, TH),
3.85 (m, 1H), 1.72 (m, 8H)

LCMS (APCI): m/z [M*H]* 504

Example 190

H NMR (400MHz, DMSO-dg): § 12.22 (s, 1H), 8.40 (d, 1H), 8.35 (d, 1H), 8.22
(d, 1H), 8.00 (m, 1H), 7.89 (d, 1H), 7.40 (m, 3H), 7.08 (m, 1H), 6.90 (m, 2H)

3.93 {m, 2H), 1.75 (m, 8H)
LCMS (electrospray): mvz [M-H] 484

Example 191

'H NMR (400MHz, DMSO-de): 6 13.55 (s, 1H), 8.63 (s, 1H), 8.31 (d, 1H), 8.23
(d, 1H), 8.00 (m, 1H), 7.89 (d, 1H), 7.59 (d, 1H), 7.41 (m, 2H), 7.08 (m, 1H),

'6.88 (m, 1H), 3.98 (m, 1H), 3.84 (m, 1H}, 1.74 (m, 8H)

LCMS (electrospray): m/z [M+Na]* 542

Example 192

'H NMR (400MHz, CDCly): 5 (rotamers) 12.68 (s, 1H), 8.36 (m, 1H), 8.05 (d,
1H), 7.86, 7.80 (2xd, 1H), 7.48 (d, 1H), 7.20 (m, 2H), 7.06 (m, 1H), 6.92 (d, 1H),

6.21, 6.10 (2xd, 1H), 4.22 (m, 1H), 4.10 (m, 1H), 1.93 (m, 6H), 1.62 (m, 2H)

LCMS (electrospray): m/z [M-HJ 552

Example 193

. "H NMR (400MHz, CDCl3): 5 12.28 (s, 1H), 8.35 (m, 1H), 8.05 (d, 1H), 7.88(d,

“1H), 7.27 (m, 2H), 7.05 (m, 2H), 6.96 (d, 1H), 6.07 (d, 1H), 4.23 (m, 1H), 4.12

(m, 1H), 1.90 (m, 6H), 1.62 (m, 2H)




156 CH3 2 A04 2 A050CH A 206 CH3 OH 207 A & w-q 08 AF
S 1008

OqCH3 O4 209 AB cl CH3 OH F 8 August 2006 WO 03/0682

3/ 00439

157 210 WOGRAG82¥H As 21 CH3 6F CH 2 AB PCT/IB03/00439

10

- 15

20

LCMS (electrospray). m/z [M-H] 552

Example 194

"H NMR (400MHz, DMSO-dg): 5 12.04 (s, 1H), 8.36 (d, 1H), 8.26 (m, 2H), 8.00

~ (d, 1H), 7.62 (s, 1H), 7.45 (m, 2H), 7.07 {m, 1H), 6.68 (s, 1H), 3.96 (m, 1H),

3.85 (m, 1H), 2.18 (s, 3H), 2.14 (s, 3H), 1.71 (m, 8H)
LCMS (electrospray): m/z [M-H]” 512

Example _ 195:  syn-5-Fluoro-N-{4-(2-hydroxy-4-methyl-benzoylamino)-

- cyclohexyl]-2-(3-trifluoromethoxy-phenoxy)-nicotinamide

CH,
H
N
Fa N,O/o OH
| H
-~
N~ o
t‘o

F/i\F

syn-2-Chioro-5-fluoro-N-[4-(2-hydroxy-4-methyl-benzoylamino)-cyclohexyi]-

nicotinamide (150 mg, 0.37 mmol, see preparation 67) was mixed with caesium
carbonate (602 mg, 1.85 mmol): and 3-trifflucromethoxyphenol (240u,
1.85 mmol) in N,N-dimethylformamide (5 mi) and the reaction mixture was
heated at 65°C under a nitrogen atmosphere for 16 hours. The reaction mixture
was cooled to room temperature and was partitioned between ethyl acetate and
water. The aqueous layer was adjusted to pH 4 by addition of citric acid and the
layers were séparated. The organic layer was washed with water and dried over
magnesium sulphate and concentrated in-vacuo. The residue was purified by
chromatography on silica gel. using ‘methanol indichloromethane as eluant
(gradient from 0:100 to -1:99).  The material isolated was further purified by
chromatography on silica gei_._us?ng methanol in dichloromethane (0.5:99.5).




12 FOH 213 As 6."FOH 2 As 144 d F O™ 215ABFO-|§A°‘%%%§I‘IIEV\@S
used as solvent B Purified by chromatography on silica ge

acet at e VA ¥ 2¢hexane as el uant 8 August 2006 WD 03/ 0BEEE)3/00439
PCT/ 1 B0O3/ 00439 158 Exanple 196 ' H MR (400VHz, DVSO-d6):5 12.31 (s, 1H),
8.35 (m 2H), 8.25 (d, 1H), 8.00 (m 1H), 7 78 (d 1H), 7.40 (d, 2H), 7.31
(d, 2H), 6.69 (m 2H), 3.90 (m 2H), 2.26 (s, 170(m8H)5LCMS

_ E%' ect rH;)S‘pﬁé atzegngzg%xmﬂ; ggé?ﬁ{@ﬁgaabsd %gﬁletﬁylmﬁ)éﬁwggoﬁﬁ%ﬁﬁ?ﬁ8 8.35

(m 2H) wag4 igalated Hy @itasiond, tol glye -,syms {1dororNHH-(2hyPeoxyrd-methyd) 4 06
TV H 50T Soa#ﬁ@m%m@?ﬁé%wﬁo S-ignsknicaunatiig “a8 % (o 1|
H) , 808@“&;0@(547,,% 6.98 (m 3H) 6.45 (s, 1 H), 639(d 1
H, 5.7 (m 1 H), 4.07

5 'H NMR (400MHz, DMSO-dg): & 1.70 (m, 8H), 2.26 (s, 3H), 3.90 {m, 2H), 6.70
(m, 2H), 7.24 (m, 3H), 7.52 (m, 1H), 7.77 (d, 1H), 8.01 (d, 1H), 8.28 (s, 1H),
8.34 (m, 2H), 12.32 (s, 1H)

LCMS (electrospray). m/z [M-H| 546

Examples 196-215

~10 The compounds of the following tabulated examples (Table 14) of the general

formula:

- were prepared by a similar method to that of example 185 using the appropriate
aryl chloride and phenol.

15 Table 14

Example N° R R’

: Q

OH




(m 1 H, 382(2xs 6H), 1.90 (m 6H), 1.53 (m 2H) 15 L 2%% n7l z
[MH - 508 le 199 | H NVR (400vHz, DMSO-d6):5 12. 28%‘_?)@" 40 (d,
1H), %{’068&%1) THP

8.26 (s, 1 H, 801 (m 1H, 7.76 ( 43% 60 (m
6.69 (m 2H), 3.95 (m 1 H, %6 (m 1H, 2.50 (s, 3H), 1.72 (m
8H) 20 LCMS (el ectrospray): nmlz [MH"' 530 Exanple 200 H NMR (400VHz,

DMBO-d6): 8 12.30 (s, 1 H), 8.33 (m 2H), 8.23 (d, | H, 8.00 (d, 1 H,

|
7.77 (d,.[TH, 7.53 (d,” T HY} 7-46 ( A, 7.44 (m 1 H), 6.7/0 (M- 2H), .
3.97 (m{l H, 3.86 (m | H}| 2.28 3H), 1.74 (m t 2006 WO
03/06823% PCT/ 1 B03/00439 15p LCMS ectrospray): ml H - 4 Exanpl e
201 'H NMR (400VHE97 DMSO-d6)} 8 12 s, I H, (8.3 H, 8.24 (d, 1

H, 800} (d, 1 H, 7.78 (d,|1 H), s, 1 Hi 7.38 {m 2H), 7.20 (d, I
H, 6.70](m 2H), 3.91 5 (m 2H), 2.26 . 3H) 1.70 (@ 8H) LCMS
(el ectrospray) n7lz [MH - b42 Exanple ?02 HINVR (400vHz, CDC13)] 8 7.32
(m 5H),[7.I3(d, T A, 7.04(d, T H), .44 (s, | I H, 6.39 (d, 1T H, 6.14
(m 1 H 4. 42 (m I H, 420 (m 1 H, 3.79 (s,| 3H), 0.010 . (m 8H LCvVS
(APCl): pilz [ M+tH] + 548 Exanple 203 (400NHz, : 58138 (d, |
H, 8.10/(m 1 H4g#8.00 (s, | 1H, 6.62 (m |

: (s, 1 H, 4.26 (m | : : 8 5 (s, 3H, 2.20 (s,
3H), 2.02-1.80 (m 6H), 1.59| ( 2H) . _pxanpl e 2( "H NVRHh{400VHz, CDE13): 8
1H, 835 (m 1H), 13HLd, 1 H, 8.[08 (d,

CH,
199 | ‘/[:;]/
F
F OH
- CH,
200 ‘,J:;:I/
Cl

N
<
TNO
\‘

201

@ I
| O‘CH3
202
c

& OH
| CH “
| CH, 3
203 |
OH




1H) 7.3 (mlH) 7.20 (d, | H), 7.00 (d, 1 H, 695( ,2
5.91 4.28 (m 1H) 4.07 (m 1H), 2.31 (s, @ﬁ%&
1 52 (mWe ’058’-%50 0.97 (m 2H), m 2H) LCVB (el ect PONPIAU94 ny,

[ MtNa] ~ 526 8 August 2006 WO 03/ 06

Szé

586 (m
(m 6H),

5 PCT/1B03/ 00439 160 Exanple 205 'H

NMR (400vHz, CDC13): 6 12.00 (s, | , 818 (m 1 H, 809 1H, 7.33 (m

| H, 7.20 (d, 1 H, 6.95 (s, 1 H), 687(d 1H, 6.72 (m 2H), 6.61 (s, 1
-~ H, 5 92r(td— A5 (my-tH)T427 (T H, 4.05 (Mg /), 2134 (m
~6H), 1.8D (m 11 H 5 LCMVS (lel ectrogpray): mlz |MtH 534 [EXanple 206 'H
NVR (400wvHz, CDC13): 8 12 4‘ (s, 1.4, 837 (m]|l H, 5, | H)|, 8.07
(s, 1H, 7.14 ?9}4 , 7./00 (d, 6.94 (I 2H), 88|s, 1H, 6.72
(m 1 H| 5.88 4.36 (m SHNA4.08 (m |1H), 2.2% 3H), [1.90 (m
7H, 1,50 (m 2H), 100 98 |(m 2H), 0.6 (m 2H) LCMs (el ctrospray): rnlz
[ MtH] + 504 Exanple 207 | H NMR (400vHz, CDC13):8 12.49 (s,OM H), 8.38 (m 1
H, 8.16|.(m 2H) . 7.34 (m |1 H. 6.99 (d, 1 H| 6 73 (m 3H 663 (s, 1
H, 5.90{(d, 1 H, 4.60 (m |1

m I H), 4} 08(m | H), 2. 39(m 2H) PH) | 180(m%H) LCMS

el ectroppray): mlz [ MtNa] + : 8 8.11
s, 1 H| 8.06 (%051 H, 7.4 , 6.75

m 1 H} 4.16 (MM 1 H, 3.9 8H) LCMS
APCl): pillz [MH '498 8 Augyst 2006 W0 l03/ 068285 PCT[ BOB 00439 161

OH
A
206 Q\%
OH
207 o /©\0H3
A
F
£ OH
AB
209 @CI /Q\ oH,
£ OH




Exarrple 209 H NVR (400\/Hz CD30D): 5 8.13 (d, 1 H), 8.08 (74%, Uﬁb 7.49
(d, T R mo 1, 727 (m 3, 676(m1H) 4% 43% 3. 99
(m | HY 0?“&@”% 3H), 1.85 (m 5 LCVS (el ectrospr%% % P MNa] +
538 Exanpl e 210 | H NVR (400MHz, D): 8 8.15 (d, | H), 8.06 (d, 1 H),
7.50 (m 2H), 7.22 (m 2H), 7.06 (d, 1 H, 6.75 (m 1 H, 4.16 (m 1 H),
3.99(m 1 H), 2.20 (s, 3H), 1.85 (m 8H) 10 LCVS (eI ectrospray) n7l z

[ MENa] + , 885 A(d—t+H—8707 (m |
H, 7.48 (d, 1 H, 7.42 (m , 7.01L_M3H), 6.75 (m 1
H. 4.16/ (m | H, 3.99 (m 1.83 H 15 LOVS
el ectrospray): e MrNa] + NVR CDC13)| 812. 00
S

tH) , “6. 98 (s, CHsH), 6.90 (m

N, 2.32¢90Ks, 3H), 1495 (m
\/HNa]+ 504 Exarrpl e P13 'H
(A LD

8. 06

1
6H)
NVR - ( 40 OMHz—EDE+3)y——8—8-3
(i
(m

9 7.42
Il H, 7.20 (d, 1H),-6. , 4.29
| H)y, 4.08 d,{'nl]t 2.131 (s, 1.92 (m
R -- 8 Au 15 2006 WD {03/ 068 CT/ 1 BO3/
el ectrospray): nlz [ MtNa] + {504 Exa e~pgl4 ' H 5 8.38

_Em (il—l) 8.06 (d 1H), 7.88 (d | H, 7.22 (m

s

910 AB N
21348

@F
21478
Cl
2158 I
| i

F
Cl

A o
Acetonitrile was used as solvent

B purified by chromatography on silica gel using ethyl acetate in cyclohexane as
eluant '




3H), 710(m 1 H, 7.00 (s, 1 H, 6.89 (d, 1 H, 6.07 (d ool 24 (M 1
ngH) 2.29(s,3H),1.90(m 6H), 1. 62(m 2H) LC VI% gPectrospray)

z N&?ﬂf” #3835 Exanpl e 215 1H NI VIR (400vHz, CDC13): P 1 1)

.06 (d, | H, 7.80 (m 1 H), 7.49 3§ IH),721(d,1H) 700(m3H)

.05 (d, 1 H, 4.23(m 1 H, 406 (m | H, 2.32 10

(s 3H),1.90(m 6H), 1.56(m 2H) LCVMS (el ectrospray): nlz [ MtNa] + 538 Exanpl e

216: syn- Exé@qée%fg' uor o- phenoxy) - 5- f | uor o- N-[ 4- ( 2- hydr oxy- 4-

met hyl - -cyclohexyll-nlcotlnamde H N OFOO HNF F 15
1- Hydroxybenzotr| azol e hydrate (6.06 g, 44.85 mmol) was added to 2-(3, 4-
di fl uoro-hﬂé\IMRyMOBMI-IIZJ(DMSQ ~dg)t Bric3hés, )Y 8.3 (m, 26),rB86 (dstl),B.6Par at i on

221 3- Di ey 1ERR A8 ByAHYa Zedth . c2th o1 il 2H)n 0ok 3H. 9P, 50, 7

ol ) wasz%c%d?, r{izg and the mxture was stirred for 20 mnutes at
roomterrperat I:ll(ysiln { ?ﬂlm no-cycl ohexyl)-2 20

hydroxy - met hyl - benzam de hydrochl ori de (11.66 g, 40.9 mml, see -
------ BCM@(@eCEMayN\m/aHW%BQQG PCT/ | BO3/ 00439 163 preparation 66) _
was di ssol ved in 4-nethyl norpholine (100 m) and diisopropylamne (12.6 g,

97.5 mm;%éw The m xture was stirred at roomtenperature for 15
m nut es added to the m xture containing
'H NMR (400MHz, CDCI3): 6 8.35 (m, 1H), 8.08 (m, 2H), 7.36 (m, 1H), 7.03 (d,

1H), 6.85 (d, 1H), 6.76 (m, 2H), 6.44 (s, 1H), 6.39 (d, 1H), 7.74 (d, 1H), 4.28 (m,
1H), 4.06 (m, 1H), 3.80 (2xs, 6H), 1.90 (m, 6H), 1.50 (m, 2H)

10 LCMS (APCI): m/z [M-HJ 508
EXAMPLE 198

"H NMR (400MHz, CDCly): & 8.35 (d; 1H), 8.20 (d, 1H), 8.08 (d, 1H), 7.12 (d,
2H), 6.98 (m, 3H), 6.45 (s, 1H), 6.39 (d, 1H), 5.72 (d, 1H), 4.30 (m, 1H), 4.07
(m, 1H), 3.82 (2xs, 6H), 1.90 (m, 6H), 1.53 (m, 2H)

15 LCMS (APC1): m/z [M-H] 508

Example 199

"H NMR (400MHz, DMSO-dg): 5 12.28 (s, 1H), 8.40 (d, 1H), 8.32 (d, 1H), 8.26
(s, 1H), 8.01 (m, 1H), 7.76 (d, 1H), 7.60 (m, 4H), 6.69 (m, 2H), 3.95 (m, 1H),
3.46 (m, 1H), 2.50 (s, 3H), 1.72 (m, 8H)

20 LCMS (electrospray): m/z [M-H]" 530

Example 200

'H NMR (400MHz, DMSO-de):'5 12.30 (s, 1H), 8.33 (m, 2H), 8.23 (d, 1H), 8.00
~(d, 1H), 7.77 (d, 1H), 7.53 (d, 1H), 7.46 (m, 1H), 7.24 (m, 1H), 6.70 (m, 2H),
3.97 (m, 1H), 3.86 (m, 1H), 2.28 (s, 3H), 1.74 (m, 8H)




the carboxylic acid. The reaction m xture was stirred at %%%?ut?ﬁ? rature
for 5 17 hours and then was partitioned between ethyl aceta é ? and

wat er (1W90f5°.68235rhe phases were sepe}Lat ed and t he organi chﬁ%f‘s" ¥8s washed
with 10%citric acid solution (300 ™M then 200 m ), saturated sodium
hydrogen carbonate (3- fold 500 m) and then was diluted with ethyl acetate
(500 mM). The organic solution was washed with water (3-fold 500 m) dried

.. over ._magng@M@Lé%tmﬁ);g}@m_ﬁpgqgntrat ed in-vacuo. The residue was

triturated wth nme the material obtained was isol ated by
filtration and was washed wi th nethanol and diethyl ether. The materi al
obt ai ned Example @01i n- vacuo at 500C for 17 hours and was recrystalised
fromethyl acetate/ propan-2-ol. The material obtained was triturated with

L N
hours to g gk - h 4-
oty - et oy oo e TSP IS s 2Ly 120 ST L)
NI VI'R P40 H), vDi=SH), 8.702(mBHy, | H), 8.33 (m 2H), 8.23 (s, 1 H),
7.99 (m 1 H, 7.75(d, | H, 7.42 (m 2 H), 7.08 (d, 1 H), 6.68 (m 2 H,

'3.97 (m ( . 26 (s, 3H), 1.72 (m 8H) LAAVIS (APCl):
mlz [MH] I}CE%%(m@énBP%Q‘ gaﬁﬁ\gll_%' ?ﬁ% conmpounds of the follow ng tabul ated
exanpl es (Tabl e 15) of the general fornula: 8 August 2006 WO 03/068235
PCTf EBO3/ ERéfiple 262 CH H Ny gqz~-, FOH4 "-ZZ 0 O H
~ 'HNMR (400MHz, CDCl3): 8 7.32 (m, 5H), 7.13 (d, 1H), 7.04 (d, 1H), 6.44 (s,
1H), 6.39 (d, 1H), 6.14 (m, 1H), 4.42 (m, 1H), 4.29 (m, 1H), 3.79 (s, 3H), 1.90
10 (m, 8H)

LCMS (APCI): m/z [M+H]" 548

Example 203

'H NMR (400MHz, CDCl3): 5 8.38 (d, 1H), 8.10 (m, 1H), 8.00 (s, 1H), 7.02 (m,
4H), 6.79 (s, 1H), 6.62 (m, 1H), 5.92 (s, 1H), 4.26 (m, 1H), 4.08 (m, 1H), 2.38
15 (s, 3H), 2.20 (s, 3H), 2.02-1.80 (m, 6H), 1.59 (m, 2H).

Example 204

~ "H NMR (400MHz, CDCla): & 12.00 (s, 1H), 8.35 (m, 1H), 8.13 (d, 1H), 8.08 (d,

- 1H), 7.35 (m, 1H), 7.20 (d, 1H), 7.00 (d, 1H), 6.95 (m, 2H), 6.86 (m, 2H), 5.91

© (d, 1H), 4.28 (m, 1H), 4.07 (m, 1H), 2.31 (s, 3H), 1.90 (m, 6H), 1.52 (m, 3H),
20 0.97 (m, 2H), 0.68 (m, 2H) |

LCMS (electrospray): m/z [M+Na]* 526




NOIl were prepared by a simlar- nethod to that of exa ]1%0@5' ng
syn-N-(4- _Am no- cycl ohexyl) - 2- hydr oxy- 4- net hyl - benzam de ifﬂ*gﬁ | de (see
pr epar at\vgr{’s@%%z And t he appropriate gar boxyl i c acid. 5 TBHIEBIF40 ‘E’ﬁanpl e N*
R G oup Exanple N* R Goup 217 218 F'~"aF Exanple 217 11-1 NIVIR
(400MHz, DMSO-d6): 8 12.28 (s, 1 H), 830(m 3H, 800 (m I H, 7.75 (d,
1H, 7.08 (m 11-1), 6.99 (m 2H), 6.68 (m 2H), 3.89 (m 2H), 2.27 (s,

3H), 1.7 8050 ILCIVIS (el ectrospray): mz [MH- 498 Exanple 218

1H NMVR (4 d6): 8 12.28 (s, 1H), 8.31 (m 21-1), 8.27 (s, 111-1),
8.00 (m I H, 7.75(d, | H, 7.67 (d, | H, 7.57 (s, | H, 7.22 (d, 1 H,
6.68 (m QH)NMR @00MHz, QBICI;)25 28.00s(s, 3H), 8.187m,(1H), 819 (5 1H), 7.33 (m,

LRl Chspra TLSTA S30) % B 00 (OB OBV AT 0000
anti - (44[ QIHgB?BQQH ﬁ-i')dh@?odms‘ﬂﬁ) P08 (YT H 2184 CBH‘?,ERI}.‘SREm,am O (e 0 Me

am nol - cycl 6hexyl') - car'bam ¢ aci d’tert-butyl’ ést

- 5 LCMS (electrospray): m/z [M+H]" 534

Example 206

'H NMR (400MHz, CDCly): § 12.47 (s, 1H), 8.37 (m, 1H), 8.16 (d, 1H), 8.07 (s,

1H), 7.14 (m, 1H), 7.00 (d, 1H), 6.94 (m, 2H), 6.88 (s, 1H), 6.72 (m, 1H), 5.88

(d, 1H), 4.36 (m, 1H), 4.08 (m, 1H), 2.27 (s, 3H), 1.90 (m, 7H), 1,50 (m, 2H),
10 0.98 (m, 2H), 0.69 (m, 2H)

LCMS (electrospray): m/z [M+H]" 504

Example 207

* "HNMR (400MHz, CDCly): 5 12.49 (s, 1H), 8.38 (m, 1H), 8.16 (m, 2H), 7.34 (m,
1H), 6.99 (d, 1H), 6.73 (m, 3H), 6.63 (s, 1H), 5.90 (d, 1H), 4.60 (m, 1H), 4.29
15 (m, 1H), 4.08 (m, 1H), 2.38 (m, 2H), 2.26 (s, 3H), 2.15 (m, 2H), 1.80 (m, 11H)

LCMS (electrospray): m/z [M+Na]" 556

Example 208

'H NMR (400MHz, CD3OD): § 8.11 (s, 1H), 8.06 (d, 1H), 7.49 (d, 1H), 7.30 (m,
3H), 7.05 (d, 1H), 6.75 (m, 1H), 4.16 (m, 1H), 3.99 (m, 1H), 2.20 (s, 3H), 1.86
20 (m, 8H)

LCMS (APC1): m/z [M-HJ 498




~H NO 5 2-(4-Benzo[1, 3] di oxol -5-yl oxy)-nicotinic acid g%L%ng 068 3 mol
see reference WO 98/ 45268), anti - (4 am no-cycl ohexyl) - Gar ¢ “aci d
~tert-but ?OﬂE@&§ (4.13 g, 19.3 mol). (see Preparatlon nmmmm49

- 1- hydroxybenzotrlazole (3.91 g, 29 1), 1-

(3-di net hyl am nopr opyl ) - 3- et hyl ear bodi i m de hydrochloride (4.81 g, 25.1
nmmol) and N-nethyl norpholine (3.18 m, 29 mmol) were stirred in N, N 10

di. et hyIf%g@'@é‘Jgog% m) at roomtenperature under an at nosphere of

ni trogen - The reaction m xture was then partitioned between
di chl or orret hane (200 m ) and a 2 N aqueous sol ution of sodium carbonate
(150 ni), HWRK&OOWIGDJW)SB 8&¢34d,a1l . 8.08datHy Gu49 mdj,ais!d) vva42¢m, ract ed

with dICh| 2-fold 200 nd the co ts wer e
15 vashedi 302t (G aDaB® G taLd-55 (0 et 3000 - T SRy e

The n‘o(d g@“ﬁr gani c extracts were then dried over anhydrous magne5| um

sul phat e e solvent renoved in vacuo. The residue was triturated with
di et hyl ether (50 m) giving

anti - (&- (IEQM(S)(&IBG[Cbmw m(Z)[M!SNa] @3B - pyri di ne- 3-

carbonyl ] - am no) - cycl ohexyl) carbamc acid tert- butyI ester (6.5 g) as a
white 2 [ , 98) "HNIVIR (400VHz, DIVISOd 8 = 8.06-8.12 (111-1, :
8.02-8.0 2 , 7.94- 798(1Hd)710715(1Hn)682687(1
H d), 6.76-6.80 (1 H, d), 6.50-6.70 8 August 2006 WO 03/068235

- PCT/ 1 BOB/’@@NMR (4@@\/1(—[%101)300); 58, %’gﬁ 21]H|_?1»8§6(d 31@)7%)«(112% m (#, 05-3. 20
(1 H m, 90 (41-1 1 30§ ggm
LRIV s (e?l'é):tTr@@;ﬁdaW) G5 (W1H)+4mémréba;aﬂgoﬁm 21H), 2.20 (s, 3H) 1

anti - g(-PﬁA 0- cycl ohexyl ) - 2- (Banzorl, 31di oxol -5-yl oxy) 5 nicotinam de
AR ) e

10 LCMS (electrospray): m/z [M+Na]' 538
Example 211

'H NMR (400MHz, CD3OD); 5 8.15 (d, 1H), 8.07 (m, 1H), 7.48 (d, 1H), 7.42 (m,
1H), 7.25 (d, 1H), 7.01 M, 3H), .75 (m, 1H), 4.16 (m, 1H), 3.99 (m, 1H), 2.19
(s, 3H), 1.83 (m, 8H)

15 LCMS (electrospray): m/z [M+Na]* 504

Example 212

“"H NMR (400MHz, CDCl):  12.00 (s, 1H), 8.39 (m, 1H), 8.06 (m, 2H), 7.18 (m,
4H), 6.96 (s, 1H), 6.90 (m, 1H), 5.99(d, 1H), 4.30 (m, 1H), 4.08 (m, 1H), 2.32
(s, 3H), 1.95 (m, 6H), 1.60 (m, 2H)

20 LCMS (electrospray): m/z [M+Na]" 504

Example 213

'H NMR (400MHz, CDCls): & 8.39 (m, 1H), 8.06 (d, 1H), 7.98 (d, 1H), 7.42 (m;
1H), 7.20 (d, 1H), 6.98 (m, 3H), 6.89 (d, 1H), 5.99 (d, 1H), 429 (m, 1H), 4.08
 (m, 1H), 2.31 (5, 3H), 1.92 (m, 6H) 157 (m, 2H)




N O

ant i -(4-féZ-%Benzo[ 1, 3] di oxol - 5-yl oxy) - pyri di ne- 3- car bon ? -ugumStr%Qgé cycl ohex
yl) - carBaPeoszd g tert-butyl ester %&5.2 g, 11.4 mml) ( ation 1)
was dissolved in dichloronethane (é m) and 4M HCl in dioxan (20 m)
added. The 10 reaction m xture was stirred for 2 hours. The sol vent was
then renoved in vacuo and the residue azeotroped with toluene to give
anti-N-(4 k1 Qs 1 1, 3] di oxol - 5-yl oxy) - ni cot i nam de

hydr ochl orL|é e§%?§g§ﬁg@¥@}L%ré@m§i oil. Preparation 3 :
anti-(4-fr2-(4-Fl uorophenoxy)-pyridi ne-3-carbonyl | am nol 15

cycl ohoxyExample@tdc acid tert-butyl este H NOnme OY "~-Me ~N~z ANO M
HCC! - NO F - --- ----om mmmmee mmmmoe oo - 8 August 2006 WO

03/ 0682354,P BO3/00439 - (4- Fl - = nj got,i,ni ' 10. 88 g,
0. 046 nol ;H@QE @P@ﬁ%@ég{ﬁ?%@gﬂr ?@gt%ﬁ?%%b%ggélﬂ? I,“%)-af-bij (i, J
1- hydr upi :

(-t ot b hry nor e o), 0 e 8 (L BOr S A 422 (10" 4%, 06
mol ) G@er @ns1kH).rs29 (s IR, 4i9efnrnyBHiprIn@{e2d)150m ) at room tenperature and
anti 5 (4-am no-cycl ohexyl)-carbamc acid tert-butyl ester (10 g, 0.046

. mol) (see ' 0 wed by addition of N nethyl _
~ nor phol i nlécwgegéﬁtﬁs%%ﬁoéﬁ%?@é%%é)react ion mxture was then stirred

under an atnosphere of nitrogen at roomtenperature for 18 hours. The

reacti on Bxainplé 248s then partitioned between ethyl acetate (400 nml) and
water (400 m), and the organic

H NMR (400MHz, CDCl3):  8.38 (m, 1H), 8.06 (d, 1H), 7.80 (m, 1H), 7.49 (m,
1H), 7.21 (d, 1H), 7.00 (m, 3H), 6.05(d, 1H), 4.23 (m, 1H), 4.06 (m, 1H), 2.32
10 (s, 3H), 1.90 (m, 6H), 1.56 (m, 2H) |

LCMS (electrospray): m/z [M+Na]* 538

Example 216: syn-2-(3.4-Difluoro-phenoxy)-5-fluoro-N-[4-(2-hydroxy-4-
‘methyl-benzoylamino)-cyclohexyl]-nicotinamide

CH,
H
N
0 TKQ/
Fao /[]OOH
| H
o
N

15 1-Hydroxybenzotriazole hydrate (6.06 g, 44.85 mmol) was added to 2-(3,4-
diﬂuoro¥phenoxy)-5-ﬂuoro-nicotinic acid (10.5 g, 39 mmol, see preparation 60)

‘in 4-methylmorpholine (100 ml). 1-(3-Dimethylaminopropyl-3-ethylcarbodiimide

- hydrochloride (9.71 g, 50.7 mmol) was added portionwise and the mixture was
o stirred for 20 'minuteé at room temperature. Syn-N-(4-Amino-cyclohexyl)-2--
.20 hydroxy-4-methyl-benzamide hydrochloride (11.66 g, 40.9 mmol, see




10 layer separated, washed with a saturated aqueous sol ut gg{\ OftZ%B&“ um
chlori de (0300 m ), dried over anhydrous sodi um sul phate sol vent
removed Y The resi due was tr| turated with diet M}FEPFP& ‘t%o m )
gi vi ng anU—(4 {[2 (4-

f I uor ophenoxy) - pyri di ne- 3 car bonyl ] am no} - cycl ohexyl )-carbamc acid
tert-butyl ester (14.52 as a white solid. 15 'H NI\/R (40QVHz,

. DN{SO de/ [E@Eg aftfd?l 086 q\%g éls%cﬂggél i %rr?eﬂ%rrﬁ}%h&hn ( 07191?)533@ (51-1,

3.58-3 11-1, (11 1
1.69-1. 78d|(sﬁprdpylam|ne1(‘m)6(g1915 m)nol)lwa}saaddeib ‘(mmjmm wasnstirkédvat

|
otr SN OB testeratilt by 16 Thinils puh RS A S0si5d 1p dhe mixiwe COMAIIAR hi or i de
0 NI - 13 Qhe SarBokyle é‘é&ﬁuﬂ'he%@ho%&ﬁf@%&u‘?@ /dtﬁ%hp@éﬁﬁerahﬁ% for

anti-(4- ({2 (4- Fl'uor ophenoxy) - py(i di ne- 3-car bonyl ] am no}-cycl ohexgl) car bam

ic achd tehoursand then was (ppatitiineg between etbyl)aqatate (ﬁrlépada'«ateh(‘e Dwas

react on Tg PHASes R sbprele adne MroGin shaht M vasRos Wb, R eie

tenper at usdd fsolutibnh@O0sml héh200omie _htwated Sediufre I@Qenrnarb@mw(ed the
resul tant, white precipitat s triturated with ether (50 m) giving

R ok BB, B apRcan was (dilkad xSl AsRIEten(a0 Mgk ovganic
 Yroeh] o st e S el Gt I PR, 5,
o (11- 110d)and7 cdtr'n’eéht%ied 4a-vacuo) Tha. ré8ideSwas tritutated) wit2 rﬁéthaﬁlﬁl andihé 11- 1,
i 55 o iveB s et Bl B wemet WA 83 ™
- .. - diethyl ether. The material obtained was dried in-vacuo at 50°C for 17 hours
and was recrystalised from ethyl acetate/ propan-2-ol. The material obtained
‘was triturated with propan-2-ol and the residue was isolated by filtration and
15 was washed with propan-2-ol and diethyl ether then dried in-vacuo at 50°C for
17 ‘hours to give syn-2-(3,4-difluoro-phenoxy)-5-fluoro-N-[4-(2-hydroxy-4-
methyl-benzoylamino)-cyclohexyl}-nicotinamide as a white solid (15.3 g).

"H NMR (400MHz, DMSO-dg):'§ 12.25 (s, 1H), 8.33 (m, 2H), 8.23 (s, 1H), 7.99
(m, 1H), 7.75 (d, 1H), 7.42 (m, 2H), 7.08 (d, 1H), 6.68 (m, 2H), 3.97 (m, 1H),
20 3.86 (m, 1H), 2.26 (s, 3H), 1.72 (m, 8H)

LCMS (APCI): m/z [M-H] 498

Examples 217-218

- The compounds of the following tabulated examples (Table 15) of the general
formula: '




169 Preparation 5 anti-(4-r(2-Chloro-5-fluoro-pyridine- 3'5%%8%} | b@m nol
cyclo hexyl|l-carbamc acid tert-butyl ester H NO Me Y Y: Me N
C, N HW I#86%%0- 5-F 1 uor o ni cot | ni? acid (3.95 g, 0.02?%0318%48%
Preparation 41), 1 5 hydroxybenzotr'ﬁé‘zol e (4.56 g, 0.034 nol) and

1- (3-di net hyl am nopropyl )-3- ethy[carbodiimde hydrochloride (5.61 g, 0.029
nol) were stirred in NN dinethylformam de (50 ml) at roomtenperature for
30.minutes.. Nmethyl norpholine (4.95 m, 0.045 nog) was then added -

foll owed by anti-(4-am no- cycl ohexyl )-cal['ba i€ ag d t ert-butyl ester (4.82
g, 0.022 nol) (see Preparation 10 43).angnt he gttion mxture stirred
under an at nosphere of nitrogenQat teffper@ature for 18 hours. The

m xture was then partitirQned _bellynween yl ogacepgte (100 nml) and water (100
'm ), the organi c phase sefjarafed, Ywashed with a saturated aqueous sol ution
of sodium chloride (100 mlQ, ie¢'5|| over anhydrous magnesi um sul phate and
the solvent renoved in vacu® TRe residue was 15 triturated with

di et hyl ether (3-fold 10 m) givRng anti-(4-[(2-chloro-5-fluoro-

pyri di ne- 3- car bonyl ) - am no) - cycl ohexyl )-carbam c acid tert-butyl ester
(7.56 g) as a V\/nitg solid, 'HNVR (300vHz, CDC13): 8 = 8.32-8.35 (1 H,
dy, 7.82-werggp(epared fyy agsimilas. methad igthat) of gxample 2116 ysinggyn-§-@7-4. 02

5 AR o€k 0 AL, b

-~ PCT/ |.BO3/repasgetion 66) and the appropriate carboxylic acid.

5 Table 15
Example N° - R Group Example N° R Group
217 _ 218
F. Cl
F Cl

Example 217

"H NMR (400MHz, DMSO-dg): § 12.28 (s, 1H), 8.30 (m, 3H), 8.00 (m, 1H), 7.75
© {d, 1H), 7.08 (m, tH), 6.99 (m, 2H), 6.68 (m, 2H), 3.89 (m, 2H), 2.27 (s, 3H),
1.72 (m, 8H)

10 LCMS (electrospray). m/z [M-H]" 498

Example 218

~ "H NMR (400MHz, DMSO-ds): 5 12.28 (s, 1H), 8.31 (m, 2H), 8.27 (s, 1H), 8.00
- (m, 1H), 7.75 (d, 1H), 7.67 (d, 1H), 7.57 (s, 1H), 7.22 (d, 1H), 6.68 (m, 2H), 3.90
(m, 2H), 2.26 (s, 3H), 1.73 (m, 8H) -

15 LCMS (electrospray): m/z [M-H] 530




170 Preparation 6 : August 2006
antl-(44§,§0 }Hg 0- 2- (4-f 1 uor ophenoxy) - pyri di ne- 3-car bonyl? gu

~ am nol 8 %ﬁ karbam c acid tert- Qg.ltyl ester H N 0 MECTABERAMOY \p ; N
HO M NOF

Anti-{4-[(2-Chl oro-6-fluoro-pyridine-3-carbonyl)am no]-cycl ohexyl)-carbam c
acid 5 tert-butyl ester (7.64 g, 0.02 nol) (see Preparation 5),

4-fl.uorop . . 0.02 nol) and caesiurn carbonate (13.35 g, 0.04
nmol ) wer e%i‘%% N dinmethyl formam de (50 m) at 600C under an

at rmsphere of nltrogen for 18 hour s. The mxture was then partltloned

separ at ed '_ C .olutlon of sodi um chl ori de
(100 ni), A= s : : L and the sol vent renoved
I n vacuo. The re5|due was purlfled by flash colunn chr omat ogr aphy on
silica gel eluting wwth a sol vent gradlenU{of 10 @6 di chl or onet hane
changing to 98:2, by vol une, d|cglor- B q$g fhanol gi ving
anti-(4-{[5- quoro 2- (4-f1 uor ophgnoxj ;rl |ne Ml‘?albonyl]amno) cyclo 15
hexyl) - car bam c; aC|d tert- 4. 9% g) 8s a white solid. 'HNWVIR
(300OvHz, CDC13): 8 = 8.31-§. 37 (1IH , 8.02-8.05 (1 H d), 7.65-7.72 (I
H d), 7.10-7.20 (4H n, 48 (1 H m, 3.88- 4 02 (1 H m, 2.01-2.20
(4H, m, 1.43 (9H, s), 1. 23 1.4D (4H, m ppm LRIVIS (thernospray): nlz

[ MFNH4] + 465 20 8 August 2006 03/ 068235 PCT/ EBO3/ 00439

0O
o—/

- 5. 2-(4-Benzo[1,3]dioxol-5-yloxy)-nicotinic acid (5.0 g, 19.3 mmol, see reference
WO 98/45268), anti-(4-amino-cyclohexyl)-carbamic acid teri-butyl ester (4.13 g,
- 19.3 mmol) (see Preparation 40}, 1-hydroxybenzotriazole (3.91 g, 29 mmol), 1-
- (3-dimethylaminopropyl)-3-ethylcarbadiimide hydrochloride (4.81 g, 25.1 mmol)
~and N-methyl morpholine (3.18 mlf, 29 mmol) were stired in N,N-
10 dimethylformamide (50 iml) at room temperature under an atmosphere of
nitrogen for 18 hours.: The reaction mixture was then partitioned between
dichloromethane (200 ml) and a 2 N aqueous solution of sodium carbonate
-_ (150 ml), and the organic layer separated. The aqueous phase was extracted
with dichloromethane (2-fold 200 ml) and the combined organic extracts were
15 washed with a saturated aqueous solution of sodium chloride (200 ml). The
combined organic extracts were then dried over anhydrous magnesium
sulphate and the sclvent removed -in- vacuo. The residue was friturated ‘with
diethylether (50 ml) giving = anti-(4-{[2-(benzo[1,3]dioxol-5-yloxy)-pyridine-3-
carbonyl}l-amino}-cyclohexyl)-carbamic acid tert-butyl ester (6.5 g) as-a white

20 solid.

~"H NMR (400MHz, DMSO-d®): & = 8.06-8.12 (1H, m), 8.02-8.05 {1H, d), 7.94-
'+ 7.98 (1H, d), 7.10-7.15 (1H, m), 6.82-6.87 (1H, d), 6.76-6.80 (1H, d), 6.50-6.70




171 Preparatlon 7 anti-N-(4-Am no-cycl ohexyl)-5-fl uoro-2- MX é{%(% phenoxy)
ni coti nam de drochloride N113 C O H NO

Antl-(4‘Y‘[)§3iiqs r 0- 2- (4-f 1 uor ophenoxy) - pyri di ne- 3- car borREFBFRY? cycl ohexy
|)- 5 carbamic acid tert-butyl est ef% (4.93 g, 0.011 nol) (see Preaparation
6) was dissolved in dichloronethane (50 m) and hydrogen chl ori de gas
bubbl ed through the soI ution at OOC until the solution becanme saturated

(30 m nut Thanr e t”‘rq.ﬁ her e of
nitrogen 08 @90 (gp l?gﬁrsg]%drj a’f ui ‘T§1 @Eﬁéﬁﬁsﬂyhad@é@o@ én j)t hen
removed i ma%\(tghbs)mé&lﬂ%eﬁdj malppm/yhl te preci pitate was triturated with
ether (3-fold 10 m) giving anti-N-

(4-am no 5-fluoro uor o- phenoxy) -ni coti nam de
hydr ochl o%%@%‘\ﬁé‘}ﬁ Ry )a'smgMH] 4& $lid. 'H N VIR (300vHz, DVBO-d6): 5 =
8.32-8.38 (11-1, d), 8.18-8.22 (1 H m, 7.92- 808(411 m, 7.16-7.28

(41-1, m pre : Lghti héky [$31di okfit-1. M,
1.23-1.527 RV ernospr ay) . Z August
2006 @0 DE: 3439 172 Preparation 8

anti-F(4-fr5-Fl uro 2-(4- Iuoro phenoxy) - pyri di ne-3 carbonyl |
am nol - cycl ohexyl car bam)yl) nmet hyl | - carbam ¢ aC| d tert-butyl ester 0O M H

I\/ENOOI\/EH NHCI
= N
@f*z
o
N~ O

0
o—/

- anti-(4-{[2-(Benzo[1,3]dioxol-5-yloxy)-pyridine-3-carbonyl]-amino}-cyclohexyl)-
. carbamic acid tert-butyl ester (5.2 g, 11.4 mmol) (see Preparation 1) was
dissolved in dichloromethane (20 ml) and 4M HCI in dioxan (20 ml) added. The
10 reaction mixture was stirred for 2 hours. The solvent was then removed in
vacuo and the residue azeotroped with toluene to give anti-N-(4-amino-
cyclohexyl)-2-(Benzo[1,3]dioxol-5-yloxy)-nicotinamide hydrochloride (5.02g) as
a colourless oil.

- Preparation 3 : anti-(4-{[2-(4-Fluorophenoxy)-pyridine-3-carbonyl]amino}-

15 cyclohexyl)

rbamic acid tert-butyl ester




F O NkH NOF 5 t 2006 .
Anti-N-(4- Am no- cycl ohexyl ) -5-fl uoro-2-(4-fl uoro- phenoxyg‘ ni g"‘%l nam de
hydr ochl Pl“é’@“@’i 13 g, 2.94 nmmol) (see Preparation 7), FCT/IB03/00439

| - hydr oxybenzotriazole (597 ny, 4. 49 ol ),

1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochloride (734 ng, 3.83
mml ), N-nethyl norpholine (0.65 m, 5.89 nol) and

NN di mer AR L ROORAESHIE At 1688, Toa6 il 188 kelérocbageried 10 10
. re?ctlogoapnqlncam?r\}ﬂgﬁ)ﬁ&f:ﬁlﬂga?rt-g?dmw?mammQQWI gA0£268t mo)sandhily anous
ol uti on @rdinisgriaminaaaRy - igcaade aydtEhte t04€ ehiB Jdl,

sul phate i ]
anti - [ (4- \??"éﬁmerdoﬁg Néﬁfﬂflmﬁmﬁgﬂg% ;’\‘@EJGmQ at! f’dm temperature and anti

pyri di be- (3-amnrm«:mqtmyhcqarbwimm¢|teetfbwyinpst)ernéﬂng 10846bmair (8@9d tert -

055, o2 eptatin H) 3808d datowad By acifdn s Wi etbRoine b gd mi’ )7

- (41-1,. m0.069080f: The( ﬂéaoﬁon%xtﬁré)%a% Her( éﬁrréd lhf@r an. a&ﬁm%pﬂére of H m,
3.75-3.84 (3H, n), 2.00-2,25 (41- %prl 28-1.60 (13H, M pm 20

- LRVB( t hernitsegemyat: faom Mﬁﬂpewgrq mm um5Th<3 fﬁ@@lﬂﬂ ol wes dhemes235
gﬁr { I BOB%@?{‘&%@%’%%@W%‘%&%E‘Toon and wafer (400 IEI)( and the organic

1 uor 90 phayexyeparated, iweshiedewitty & Qathl‘alélj dyudoud) solutioh di-sddiumcliloride

(300 mi), dried over anhydrous sodium sulphate and the solvent removed in
 vacuo. The residue was triturated with diethylether (50 ml) giving anti-(4-{{2-(4-
- fluorophenoxy)-pyridine-3-carbonyl]amino}-cyclohexyl)-carbamic acid tert-butyl

ester (14.52 g) as a white solid.

15 'H NMR (400MHz, DMSO-d%/D,0): & = 8.08-8.12 (1H, d), 7.94-7.98 (1H, d),
© 7.09-7.20 (5H, m), 3.58-3.63 (1H, m), 3.13-3.20 (1H, m), 1.79-1.83 (2H, m),
1.69-1.78 (2H, m), 1.30 (9H, s), 1.18-1.30 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 428

Preparation 4 :  anti-N-(4-Amino-cyclohexyl}-2-(4-fluoro-phenoxy)-
20 nicotinamide hydrochloride




H NOF $£.200
canti-[(4-([5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-car boﬁi}ﬁém’ no) - cycl ohe
xyl 5 cXPHFHHFS - nethyl |- Garbamic acid tert-butyl esterP((”\i/. 1084395 91
mmol ) (see Preparation 8) was di ssol'®ed in dichl or onet hane (20 M) and
hydrogen chl oride gas bubbled into the solution at OOC until the solution
becane saturated (30 mnutes). The reaction was then stirred under an

ol vont -t L DR agErBhonb APMIRES RatbiRimito i dfbaf et and 1 he
trit uw?zdcid/itemmltﬁ&st(aﬂl(‘ﬂbﬁﬁ glGD.M?' rr;}cﬂ) (Beegl;r?ﬁ)aration 3) (\Aéllasf cliissolved in
anti - - (2-am no-acetyl a -cyc] ohexyl ] - 5- or0-2-(4-fl uoro-

‘ ﬂrl\l/le?n?)?%) - m(eg'zﬂﬂql.ZﬁQ a@?;myn&r%ﬂlﬁéi%éwﬁnz(ﬁbé)maﬁﬁ%i EQ@PF"EF; n@)(t_ureél_é "
(3H, brs) ,! és S0 e { Ialf aﬁﬁ?&@?ﬁy't@%ﬂ '%r#r,ﬁ 1%'7"%’%@?’?2&?&?8“ "3, 42
15 3. 66 (Bhe solveptiwasdhen ressied ibyaswd andthe rasultant witte( precipithte wag2- 1. 50

T R ARSE B il b i Rz o
ant.i - (4- (pRerdxyPhizotinfmide f (ﬁﬂo%ﬁrdﬁﬂ_@?ﬂ‘@?emzlg)%é WHXR- stitid.
carbonyl | am nol - cycl ohelLcyl )-carbam c acid tert-butyl este H NO M 0Y
Y-Me F O NH NOF :
o . l\}/-IE\T\II\/IR (400MHz, DMSO-d®): § = 8.20-8.26 (1H, d), 8.16-8.18 (1H, s), 8.04-

-8.15 (3H, brs), 7.98-8.02 (1H, d), 7.17-7.26 (4H, m), 3.42-3.57 (1H, m), 2.88-

10 3.01 (1H, m), 1.88-2.03 (4H, m), 1.23-1.50 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 330




... bet ween

Antl ‘%,ér%?l%?{/o 5-fl uoro-pyridi ne- 3-carbonyl ) am nol - I%%%;ﬁggtscar bam c

acid 5 ester (675 ng, 1. mol ) (see Prepar ¢ T'Gir>89+

3, 4-di fl uorophenol (236 ny, 1.81 ) and caesi um carbonate (1. 18 g,
3.63 mmol) were stirred in N, Ndinethylformam de (10 ml) at 600C under an
atmosphere of nitrogen for 18 hours. The m xture was then partitioned

, , dbyridinld?325f
separ at ed;” W , '
(20 m), oledl icoarsid gster phat e and t he sol vent renoved

I n vacuo. The reS|due was triturated with diethylether (3-fold 5 m)
giving anti-(4-{[5-fluoro-2-(3,4-difluorophenoxy)-pyridine-3-

car bonyl ] am nol - cycl ohexyl ) - carbam c a d et @utwe ester (490 ng) as a
white solid. 15 "H NI'VIR (30 , 8Y M8.38 (1 H m,
Ol

8.03-8.06 (1 H d), 7.68:7.7 H, 177. 2 (1 H m partially
masked by solvent), 7.00- nm, 6.86- 6.93 (1 H m, 4.34-4.45
(11-1, m), 3.86-4.04 (11-1! mJl 2.061-2.20 (41-1, m, 1.45 (91-1, s),
1.24-1.40 (41-1, m ppm LRIM S Cthernospray) nmz [ MFNH4] + 483 20 8 August
2006 V\D 03/ 068235 PCT/ |1 B03/00439 175 Preparation 11

o P U5 O 85 . G0k e PRESEIRIOA )7 e o

Ant I
5" hexy?) THRTpRiBotadId hen Uo 038 0N I - FamdliERthaaagyyet - el o
‘ PL Iepar gt iathylgaibodiieideli bgbrbokddriden (6.6h1 gf cmﬁﬂharmal)( Weerel stirced! iny i, Ngen
chloride ga

ethytl'%rmamnde (60 ml) at room temperature for 30 minutes. N-methyl
morpholine (4.95 ml, 0.045 mol) was then added followed by anti-(4-amino-
cyclohexyl)-carbamic acid tert-butyl ester (4.82 g, 0.022 mol) (see Preparation

10 43) and the reaction mixture stirred under an atmosphere of nitrogen at room
temperature for 18 hours. The mixture was then partitioned between ethyl
acetate (100 mt) and water (100 ml), the organic phase separated, washed with
a saturated aqueous solution of sodium chloride (100 ml), dried over anhydrous
magnesium sulphate and the solvent removed in vacuo. The residue was

16 ftriturated with diethylether (3-fold 10 ml) giving anti-{4-[(2-chlorc-5-flucro-
pyridine-3-carbonyi}-amino}-cyclohexyl}-carbamic acid tert-butyl ester (7.56 g)
as a white solid.

"H NMR (300MHz, CDCl): = 8.32-8.35 (1H, d), 7.82-7.88 (1H, m), 6.32-6.41
(1H, d), 4.38-4.51 (1H, m), 3.87-4.02 {1H, m), 2.03-2.21 (4H, m), 1.45 (9H, s),
20 1.26-1.41 (4H, m) ppm.

LRMS {thermospray) : m/z [M+H]" 389.




into the solution at O C until the solution becane saturaglgqg@(bto%nut es).
The 0 m xture was then stirred under an at m)spher gen at
room g"&r{?é’?ﬁ@ﬁ?e for 18 hours and Hbe sol vent then renole 2uo. The -
resultant 10 white precipitate was Iturated with ether (3 fold 5m)
giving anti-N-(4-am no-

cycl ohexyl )-5-fluoro-2-(3, 4 difl uoro phenoxy) - n| coti nam de hydrochl oride
(360 Q) - L' > 340 . MeS A vridine-5-c3 43 (11-1,
d), 821- . ' ~0U (2 ' ~Ul-7.13
(11-1, gmﬂa&@lehegﬂg iarbam_;_c acRBterl-butvl ester

3. 12(IH rr) 1.85-2.10(4H m, 1. 25-1. 58(4H rr)ppm LRMS (thernospray): mz

[ MitH] + 366 8 August 2006 WD 03/068235 PCT{_ll BOS/ 00439 176 Preparation 12
anti - (44[5- Fl uoro-2-(3-chloro-4-fl uorgp elm MFdI ne- 3

car bonvi | am nol - cycl ohexyl )-carb C Aysi este H NO M Y Y-Me
OF&M NO HNOClI FF

Anti-{4-[(2-Chl oro-5-fluorofpy
~acid 5 tert-butyl ester (6
3-chl oro-4- fluorophenol (266 ny,
3.63 mmol) were stirred in N, Nz

rﬂe 3 car bonyI )am no] - cycl ohexyl ) - car bam c
ol 81 mmol ) (see Preparation 5),

1.81 mml) and caesi um carbonate (1.18 g,
et hyl formam de (10 m) at 600C under an
at nrosphere of nitrogen for 18 . The reaction m xture was then
partitioned between ethyl acetaje (20 m) and water (20 m ), and the
organi c | ayer separated, washed g

Anti-{4-{(2-Chloro-5-fluoro-pyridine-3-carbonyl)amino}-cyclohexyl}-carbamic acid

5 - tert-butyl ester (7.64 g, 0.02 mol) {see Preparation 5), 4-fluorophenol (2.30 g,

0.02 mol) and caesium carbonate (13.35 g, 0.04 mol) were stirred in N,N-

dimethylformamide (50 ml) at 60°C under an atmosphere of nitrogen for 18

- hours. The mixture was then partitioned between ethyl acetate (100 ml) and

water (100 ml), the organic layer separated, washed with a saturated aqueous

10 solution of sodium chloride (100 ml), dried over anhydrous magnesium sulphate

and the solvent removed in vacuo. The residue was purified by flash column

chromatography on silica gel eluting with a solvent gradient of 100 %

dichloromethane changing to 98:2, by volume, dichloromethane : methanol

giving  anti-(4-{[5-fluoro-2-(4-fluorophenoxy)-pyridine-3-carbonylJamino}-cyclo
16 hexyl)-carbamic acid tert-butyl ester (4.93 g) as a white solid.

'H NMR (300MHz, CDCls): § = 8.31-8.37 (1H, m), 8.02-8.05 (1H, d), 7.65-7.72
(1H, d), 7.10-7.20 (4H, m), 4.38-4.48 (1H, m), 3.88-4.02 (1H, m), 2.01-2.20 (4H,
m), 1.43 (9H, s), 1.23-1.40 (4H, m) ppm.

LRMS (thermospray) : m/z [M+NH,]" 465
20




10 with a saturated aqueous sol ution of sodium chloride (%0 mg, géi ed over
anhydr o S i um sul phate and the sol vent renoved in v(a:lcfsﬂu(%u - 0e resi due
was tritWOPBEHE (h di et hylether (3-fold 5 m) giving FCTIBISAMEE
anff-(4-{[5-fluoro-2-(3-chloro-

4-f | uor ophenoxy) - pyri di ne- 3- car bonyl ] am nol - cycl ohexyl )-carbam c acid tert-
butyl ester (540 ng) as a white solid. 15 '"H NNVIR (30QvHz, CDCl3): 8 =

g ti" Qiﬁﬂ-ﬁ-' o-cyelohexyly-o-Huor _ d : _

m , 3. 80- pictlinahlide hydrochldrdde. 20 (41-1, nm), 1.44 (91-1, s), 1.28-1.41
(41-1, m ppm LRIVIS (thernospray) mz [ MtNH4] + 499, 501. 20 - ---------
8- August 2006 WD 03/068235 PCT/I1B03/00439 177 Preparation 13 :

ant i . N44- Ani no- cycl ohexyl ) - 5-f | uor o- 2- ( 3- ghl or §g4af | uor o-

Phenoxy) - ni coti nam de hydrochloridegr O 3 C1L 3En NOCL F
anti-(4-f[5-Fluoro-2-(3-chl P y) - py(i di ne- 3-car bonyl ] am no) -
cyclo 5 hexyl)-carbam c aci ster (530 ng, 1. 10 mmol) (see
Preparation 12) was dissolve oronet hane (10 m ) and hydrogen
chloride gas bubbled into the™y jon at O*Cuntil the solution becane
saturated (30 mnutes). The reactidn mxture was stirred under an

at nosphere of nitrogen at room t ature for 18 hours, and the sol vent
then renoved in vacuo. The result O white precipitate was triturated
with ether (3-fold 5 ml) giving an (4-am no-

cycl ohexyl ) -5-fl uoro-2-(3-chl oro- 4-fil uoro- phenoxy) - ni coti nam de
hydr ochl ori de F
Anti-(4-{[5-Fluoro-2-(4-fluorophenoxy)-pyridine-3-carbonyiJamino}-cyclohexyl)-

5 carbamic acid tert-butyl ester (4.93 g, 0.011 mol) (see Preaparation 6) was
dissolved in dichloromethane (50 ml) and hydrogen chloride gas bubbled
through the sclution at 0°C until the solution became saturated (30 minutes).
The reaction mixture was then stirred under an atmosphere of nitrogen at room
temperature for a further 2 hours and the solvent then removed in vacuo. The

10. resultant white precipitate was triturated with ether (3-fold 10 ml) giving anti-N-
- (4-amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide  hydrochloride
(3.64 g} as a white solid.

'H NMR (300MHz, DMSO-d%: & = 8.32-8.38 (1H, d), 8.18-8.22 (1H, m), 7.92-
8.08 {4H, m), 7.16-7.28 (4H, m), 3.60-3.77 (1H, m), 2.95-3.07 (1H, m), 1.83-
15 2.03 (4H, m), 1.23-1.52 (4H, m) ppm.

- LRMS (thermospray) : m/z [M+H]" 348




(390 g) as a white solid. "H NWR (300vHz, DIASO-d 6): 8 =g 'u%%_t%(}ﬁl (1 H,

- d), 8. 22-8. 26 (1 H d), 7.93- 8.11 (31-1, brs), 7.90-8.02@3&0 :
7.40-7. 8009468455 1y 7.16-7.24 (1 H,_m, 3.60- 15 3.81 (HCMBYHID 90-3. 08
(1 H nm, 1.85-2.00 (411, m), 1.23-1%0 (41-1, m) ppm LRVS (thernospray):
mz [ MH + 382. Preparation 14,

4-(tort-Butyl-dinmethyl-silanyl oxy)-benzai dehyde S M Me --~Me Mo Me 0 8

August 20Pgepariodl 068235 PCHA LR rolZRa4nidieL Adyirings-( 5. 14
g, 42.1 Was a - yT- et nyl -si1yl

chl ori de ¢arbonyll /amin lohexylcarhamoyh-mettogd]-ocarbamics acidb| tert-hutyl

di chl orometthane (100 m) under an atnosphere of nitrogen at room

t enper at uBB®€LThe reaction mxture was stirred at roomtenperature for 18 5
hours, and then washed sequentially with 1 M hydrochloric acid (2-fold 60
m) followed by a saturated aqueous sol ution ot sogle um hydrogen car bonat e

(50 m). The organic phase was separ at{{j, driedd overmanhydr ous nmagnesi um
sul phate and.the sol vent renoved i " vaguoyy THar € | yellow oil was
passed through a plugf silidla gk utighg With 1:1, by vol une,

di chl or onet hane 10 penta

4-(tert-butyl-dinmethyl-si | oxy) - benzal dehyde (7.5 g) as a golden yellow

oil. 1H NWVR (400MHz, CDC13N. 62 9.88 (1 H, s), 7.74-7.81 (21-1, d),
6.87-6.95 (21-1, d), 1.00 (9 s), 0.25 (6H, s) ppm Preparation 15
“ 34tert-Butyl -di nethyl -sil anyI -banzai dehyde Me Me 'Sl M O 1 M

F

5 Anti-N-(4-Amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
hydrochloride (1.13 g, 2.94 mmol) (see Preparation 7), 1-hydroxybenzotriazole
(597 mg, - 442 mmol), - 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

- hydrochloride (734 mg, 3.83 mmol), N-methy! fnorphdline (0.65 ml, 5.89 mol)
- and tert-butoxycarbonylamino-acetic acid (516 mg, 2.94 mmol) were stirred in

10 N,N-dimethylformamide (10 ml) at room temperature for 18 hours. The reaction
mixture was then partitioned between ethyl acetate (50 ml) and water (50 ml),
the organic layer separated, washed with a saturated ageous solution of
sodium chloride (50 ml), dried over anhydrous magnesium sulphate and the
solvent removed in vacuo giving anti-[{(4-{{5-fluoro-2-(4-fluoro-phenoxy)-

15  pyridine-3-carbonyllamino}-cyclohexylcarbamoyl)-methylj-carbamic acid tert-
butyl ester (1.48 g) as a white solid.

"H NMR (300MHz, CDCl): § = 8.30-8.40 (1H, m), 8.00-8.04 (1H, d), 7.67-7.77
(1H, d), 7.08-7.21 (4H, m), 6:00-6.11 (1H, m), 5.09-5.21 (1H, brs), 3.92-4.06
(1H, m), 3.75-3.84 (3H, m), 2.00-2.25 (4H, m), 1.28-1.60 (13H, m) ppm.

20 LRMS (thermospray) : m/z [M+H]" 505, [M+H-Boc]* 405.




Me H 15 0 3-Hydroxybenzai dehyde (5.14 g, 42.1 mmol) wasgjﬁ%ﬁgztog a
suspensi OB g} tert- butyl-dinethyl-silyl chloride (6.7 g X rmg?) and
i mi dazol ¥ (0 .06{?3%, 44.5 ol ) in di¢chl oronet hane (100 nP?T%‘H@P“ n

at nosphere of nitrogen at room tenﬁz ature. The reaction m xture was
stirred at roomtenperature for 18 20 hours, and the m xture washed
sequentially with 1 M hydrochloric acid (2-fold 50 m) followed by a

-saturat edﬁ%ﬁm’s 9l ytdrﬁngﬂ-gﬂr}%%ﬂﬂ% Hin6REDSIMR I AuBke-2-(Hae -
organic p SEep : ydrous magnesi um sul phate and
t he sol vefluor yirnicotimamitdechydrochlatidgel | ow oi | was passed through a

plug of silica gel eluting wwth 1:1, by volune, dichloronethane 8 August
2006 WD 03/068235 PCT/1B03/00439 179 pentane giving

3-(tert-butyl-di nmethyl -sil anyl ogg)-be | grely. _Pf‘%Z-g) as a golden yellow
oil. 'H NV R (400MHz, CDC13): 9'.:@1, g, NhX7746 (1 H M,
16} '

7.35-7.41 (1H, t), 7.28F( ( 0%27.11 (1 H m, 0.98 (9H, s),
0.22 (6H, s) ppm 5 Prepar@tio H

2-(tert-Butyl-di nethyl-sil aQ\i8xV) - benzai dehvde H M YP M 00, ~Si ' ne
Me Me 2- Hydr oxybenzal dehyde @5.1’ g, 42.1 mmol) was added to a suspension
of tert- butyl-dinethyl-silyl /

(3.03 g, 44.5 mmol) in dichlo
nitrogen at room 10 tenperatur
tenperature for 18

hane (100 m ) under an atnosphere of
e reaction m xture was stirred at room

anti-[(4-{{5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyljamino}-cyclohexyi
5 - carbamoyl)-methyl]-carbamic acid tert-butyl ester (1.47 g, 2.91 mmol) (see
- Preparation 8) was dissolved in dichloromethane (20 ml) and hydrogen chloride
gas bubbled into the solution at 0°C until the solution became saturated
- (30 minutes). The reaction was then stirred under an atmosphere of nitrogen at
room temperature for a further 18 hours, and the solvent then removed in
10 -.vacﬁo. The resultant white precipitate was triturated with ether (3-fold 10 ml)
giving anti-N-[4-(2-amino-acetylamino)-cyciohexyl]-5-fluoro-2-(4-fluoro-
phenoxy)-nicotinamide hydrochloride (1.24 g) as a white solid. |

'H NMR (300MHz, DMSO-d®): & = 8.34-8.43 (2H, m), 8.19-8.21 (1H, d), 8.10-
8.18 (3H, brs), 7.92-7.99 (1H, dd), 7.18-7.32 (4H, m), 3.66-3.82 (1H, m), 3.42-

15 3.60 (3H, m, partially masked by solvent), 1.78-1.99 (4H, m), 1.22-1.50 (4H, m)
ppm. '

LRMS (thermospray) : miz [M+H]" 405.




hours, and then washed sequentially with I M hydrochloric gfddqt%-éol d 60
m ) fol‘klg\_ﬁgﬁg}/ a saturated aqueous sol ution of sodiumh ( Em 8 rbonate
(50 m)~ 5gani c phase was sep%ft ed, dried over anh{HT %gnesi um
sul phate and the sol vent renoved i n"vacuo. The residual yellow oil was
passed 15 through a plug of silica gel eluting with 1:1, by vol une,

di chl oronet hane : pentane giving

2- (tert - bprapagitiont N10- Si | aihi-(yp5-Pravte i 20@3-diMiSrdb HEn A& ) Ppyritinel30 vel | ow
oil. "H VIR (400VHz, CIX — 8 = T0. 48 H S), 7.73-7.0 H, d),

7. 42- 7. A7canbonyllaming} ayciolvexyli-carbaric aciddedt-butyl ester d), 1.01 (9H, s),
0.29 (6H, s) ppm 20 - -- ------ 8 August 2006 WD 03/068235 PCT/1B03/ 00439
180 Preparation 17 H
anti-N-(4.[4. (tort-Butyl-dinethyl -silamy ¢ -oen am nol .

cycl ohexyl | -5-fl uoro-2-(4-fl uoro-phen %ﬁéﬁ:ﬂe M M ‘0 /. M
.Si eM ONFN H NOF 0O Me

Ant i - N- (4- Am no- cycl ohexyl)
‘hydrochl oride (500 ng, 2.15
di chl oronet hane (15 m ) and

uorﬂ)- 2-(4-fluoro-phenoxy)-nicotinamde 5
(see Preparation 7) was dissolved in

| sopropyl ethylamne (0.44 m, 2.54 mmol)

- Anfi-{4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl)aminoj-cyclohexyl}-carbamic acid

.5 tert-butyl ester (675 mg, 1.81 mmol) (see Preparation 5), 3,4-difluorophenol

(236 mg, 1.81 mmol}) and caesium carbonate (1.18 g, 3.63 mmol) were stirred

in N,N-dimethylformamide (10 ml) at 60°C under an atmosphere of nitrogen for

18 hours. The mixture was then partitioned between ethyl acetate (20 mi) and

- water (20 ml), the organic layer separated, washed with a saturated aqueous

10 - solution of sodium chloride (20 mt), dried over anhydrous magnesium sulphate

and the solvent removed in vacuo. The residue was triturated with diethylether

(3fold 5 ml) giving ant-(4-{[5-fluoro-2-(3,4-diflucrophenoxy)-pyridine-3-

- carbonyflamino}-cyclohexyl)-carbamic acid tert-butyl ester (490 mg) as a white
solid.

15 "H NMR (300MHz, CDCly): § = 8.31-8.38 (1H, m), 8.03-8.06 (1H, d), 7.68-7.77
-~ (14, d), 7.17-7.28 (1H, m, partially masked by solvent), 7.00-7.08 (1H, m), 6.86-
- 6.93 (1H, m), 4.34-4.45 (1H, m), 3.86-4.04 (1H, m), 2.01-2.20 (4H, m), 1.45
- (9H, s), 1.24-1.40 (4H, m) ppm.

- LRMS (thermospray) : m/z [M+NH4]* 483
20




added. The reaction m xture was stirred for | hour and 3

4-(tert- butxl -di met hyl - sil anyl oxy) - benzal dehyde (750 ny, ?‘ig?lg?rg%l ) (see
Prepar at V8 A%P35 sodi um triacet oxyborohyd ride (673 ng, PSR )" and
acetic acid (0.3 m, 5.08 10 mmol) {Fen added sequentially. The reaction
m xture was stirred under an atnosphere of nitrogen at roomtenperature
for 18 hours. The reaction m xture was then washed with a saturated

- agueous _SPPléﬁérQﬂoﬁf qqdi Hmmm%%iﬁ&% ahs;:ﬁ:ﬁ-ﬂhb;@-&gsm, QifRididli ¢
phase dri oV nhydr ous 0 P S ved in

vacuo andphéenoxysnigod ide dnidroeHldridel 5 f| ash col unm chr omat ogr aphy on
silica gel, eluting wwth a solvent gradient of 100:2, changing to 100: 4,
by volune, dichloronethane : nethanol giving anti-N
(4-[4-(tert-butyl-dinethyl-silanyl oxy)-benzyl aﬁ‘Hn -cycl ohexyl ~5-f | uor o- 2- (
4- fl uoro-phenoxy)-nicotinam de (27Q ng) it of f-white solid. 1H NNVIR
(400MHz, CDCL3): 5 = 8.28-§& 34 : 7.99 (1H, d), 7.61-7.65 20
(11H, d), 7.16-7.19 (2H, d),~N . IN-"1M), 6.72-6.78 (2H, d),
3.90-4.03 (111, m, 3.71 (2 2.46-2.57 (1 H m, 2.07-2.18 (2H, d),
1.97-2.06 (2H, d), 1. 17- 1.2

m, 0.95 (9H, s), 0.17 (61-1, s) ppm
8 August 2006 WO 03/068235 PCIT/EB03/00439 181 LRIVIS (thernospray): mz
[ MtH] + 568. Preparation 18 :

anti-N44-[3-(tert-Butyl-dinmethyl -
cycl ohexyl | -5-fl uoro-2-(4-fl uoro-
Y- M HN OF

0

yl oxy) - benzvl am nol
){:)-nicotinam'de Me, Me 'si M O Me

Anti-(4-{[5-Fluoro-2-(3,4-difluorophenoxy)-pyridine-3-carbonyllamino}-cyclo
- 5 hexyl)-carbamic acid tert-butyl ester (480 mg, 1.03 mmol) (see Preparation 10)
- was dissolved in dichloromethane (10 ml) and hydrogen chloride gas bubbled
‘into the solution at 0°C until the solution became saturated (30 minutes). The
reaction mixture was then stirred under an atmosphere of nitrogen at room
temperature for 18 hours and the solvent then removed in vacuo. The resultant
10 white precipitate was triturated with ether (3-fold 5 mi) giving anti-N-(4-amino-
cyclohexyl)-5-fluoro-2-(3,4-difluoro-phenoxy)-nicotinamide hydrochloride (360 g)
as a white solid.

'H NMR (300MHz, DMSO-d°%): & = 8.36-8.41 (1H, d), 8.21-8.26 (1H, d), 7.93-
8.11 (4H, m), 7.35-7.60 (2H, m), 7.01-7.13 (1H, m), 3.60-3.83 (1H, m), 2.88-
15 3.12 (1H, m), 1.85-2.10 (4H, m), 1.25-1.58 (4H, m) ppm. |

'LRMS (thermospray) : m/z [M+H]" 366




NJ:D ~~HNO F 5 8Au
Anti-N-(4- Ami no-cycl ohexyl)-5-fl uoro-2-(4-fl uoro-phenoxy gu%l nam de
hydr ochl¥P %868¢%00 ng, 2.14 mol) (i e Preparation 7) CTdPQ%’B?"@%d in
di chl oronet hane (10 m) and dii sopr ethylam ne (0.56 m, 3.21 mmol)
added. The reaction m xture was sti rred at roomtenperature for 1 hour and
3- (tert-butyl- d| nmet hyI slianyl oxy) benzal dehyde (766 ng, 3. 21 mml) (see
10 Preparp{,e O al o 1R

acetic actri
m Xt ure vearboi s oy d AN ks )
further 18 hours. The reaction mxture was then washed with a saturated
aqueous solution of sodi um hydrogen carbo te (15 m ), the organic phase

separated 15 and dried over anhydro S pag ephate The sol vent was
[0
ahti *

renoved in vacuo and the residu |f| Mkash col umm
chromat ography on silica rgel e by vol une,

di chl oronet hane : net hanol Pi
[3-(tert-butyl-dinmethyl -si
fl uoro- phenoxy)-nicotinamd
" HNMR(400VHz, CDC13) : 8=8. 32- 8. 36
7.10-7.20 (51-1, m, 6.86-6.94

t|

(4-
) benzy[ am no] - cycl ohexyl ) -5-fl uoro-2-(4-
ng) as an off-white solid. 20
n, 8 00-8.03(IHd),7.65-7.70 (I H, d),
, 6.81 (1 H s), 6.68-6.74 (1 H, d),
8 ‘August 2006 WD 03/068235 P 90439 182 3.94-4.02 (1 H m, 3.78
(21-1, s), 2.47-2.55 (1 H m, 2. 15 (2H, 1.96-2.05 (21-1, m,
1.20-1.42 (41-1, m), 0.98 (9H s 0.19 (61-1, s) ppm LRIVIS (therm)spray)
mz [ MH + 568. Preparation 19 anti-Acetic acid

- Sﬁff o AR T GRS bR Rt Daminelrovsang-carbanie 2o, o
s 5 tert-butyl ester (675 mg, 1.81 mmol) (see Preparation 5), 3-chloro-4-
fluorophenol (266 mg, 1.81 mmol) and caesium carbonate (1.18 g, 3.63 mmol)

- were stirred in N,N-dimethylformamide (10 mi) at 60°C under an atmosphere of
nitrogen for 18 hours. The reaction mixture was then partitioned between ethyl
acetate (20 ml) and water (20 ml), and the organic layer separated, washed

10 with a saturated aqueous solution of sodium chioride (20 ml), dried over
anhydrous magnesium sulphate and the solvent removed in vacuo. The residue
was triturated with diethylether (3-fold 5 ml} giving anti-(4-{[5-fluoro-2-(3-chloro-
4-ﬂuorophenoxy)—pyridine-3-carbonyl]amino}~cyclohexyl)-carbamic acid tert-
butyl ester (540 mg) as a white solid.

15 *H NMR (300MHz, CDCl3): & = 8.31-8.38 (1H, m), 8.03-8.06 (1H, d), 7.50-7.58

(1H, d), 7.18-7.30 (1H, m, partially masked by solvent), 7.02-7.10 (1H, m), 4.36-

- 4.45 (1H, m), 3.80-4.05 (1H, m), 2.01-2.20 (4H, m), 1.44 (9H, s), 1.28-1.41 (4H,
m) ppm.

~ LRMS (thermospray) : m/z [M+NH,]* 499, 501.
20 |




MO Y N OFOO NHY M NOF t2006

Anti -5-Fl yor o- 2- (4-fl uor o- phenoxy) - N-[ 4- ( 2- hydr oxy- benzy| am cl ohexyl ]
- nicot i‘ﬂgﬂ?/ﬂ@zf 50 ng, 0.772 mmol) _;7see Preparation 26)1’%11fﬂ]30 ?@%propyl 10
ethylamne (0.38 m, 2.16 mml) were ' 'dissolved in dichloronethane (10 m)
and acetyl chloride (0.14 m, 1.85 mml) added. The reaction m xture was
stirred wunder an at m)sphere of nitrogen at roomtenperature for 18 hours.
The reacp@}miéhuns \A@ﬁn "“E»%\;asaaﬁmisaﬁwrdwtch-auaﬁs-utmi&% agueous
sol ution T U mcar € (10 m), a I0 %solution of citric
aci d i n 1phenoxy)- tMa lalled'l ehl rlslerH) before drying the organic phase
over anhydrous nmagnesi um sul phate giving anti-acetic acid
2-[[acetyl-(4-{[5-fluoro-2-

(4-f1 uoro-phenoxy) - pyri di ne- 3-car bonyl] s no)Nﬁy@I ohexyl ) - am no] - met hyl ) -
phenyl ester (277 ng) as a cream f o4 I R {400vHz, CDCl13): 8 =

8.27-8.42 (1 H m, 7.99-8. ¥ ( : 7.75 20
(I1HmM,7.00-7.42(7H, m, 4. 43- 4 H4. (2H,s),3.81-3.98(IH,rT),
~2.00-2.50 (10H, m, 1.74-1.86 , 1.24-1.60 (4H, m ppm LRIVIS
(thernospray): mz [ MH + 538, | & + 560 8 August 2006 WO 03/068235
PCT/ JB03/ 00439 183 LRIVIS (el ectroray) [ M H QAcr 568. Preparation 20
?4-f (2-Chl oro-5-fl uoro-pyridine- 3- jonvl ) am nol - cycl ohexyl | -carbam ¢
acid tert-butyl este

anti-(4-{[5-Fluoro-2-(3-chloro-4-fluorophenoxy)-pyridine-3-carbonyllamino}-cyclo

- 5 _hexyl)-carbamic acid tert-butyl ester (530 mg, 1.10 mmol) (see Preparation 12)

~ was dissolved in dichloromethane (10 ml) and hydrogen chloride gas bubbled

into the solution at 0°C until the solution became saturated (30 minutes). The

reaction mixture was stired under an atmosphere of nitrogen at room

temperature for 18 hours, and the solvent then removed in vacuo. The resultant

- 10 white precipitate was triturated with ether (3-fold 5 ml) giving anti-N-(4-amino-

cyclohexyl)-5-fluoro-2-(3-chloro-4-fluoro-phenoxy)-nicotinamide  hydrochioride
(390 g) as a white solid.

'H NMR (300MHz, DMSO-d®): & = 8.32-8.40 (1H, d), 8.22-8.26 (1H, d), 7.93-
8.11 (3H, brs), 7.90-8.02 (1H, m), 7.40-7.52 (2H, m), 7.16-7.24 (1H, m), 3.60-
15 3.81 (1H, m), 2.90-3.08 (1H, m), 1.85-2.00 (4H, m), 1.23-1.60 (4H, m) ppm.

* LRMS (thermospray) : m/z [M+H]* 382.
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Prepar at i quér%ygp(oﬁf(oﬂ: ff 5- Fl uoro-2-(4-fl uorophenoxy)-pyridi ne-3

- "H NMR (400MHz, CDCls): 5= 9.88 (1H, s), 7.74-7.81 (2H, d), 6.87-6.95 (2H, d),
1.00 (9H, s), 0.25 (6H, s) ppm.

Preparation 15 : 3-(tert-Butyl-dimethyl-silanyloxy)-benzaldehyde
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3-Hydroxybenzaldehyde (5.14 g, 42.1 mmol) was added to a suspension of tert-

- butyi-dimethyl-silyl chloride (6.7.g, 44.4 mmol) and imidazole (3.03 g, 44.5

- -mmol) in dichloromethane. (100 ml} under an atmosphere of nitrogen at room
temperature. The reaction mixture was stirred at room temperature for 18

20 - hours, and the mixture: washed sequentially with 1 M hydrochloric acid (2-fold
- 50 ml) followed by a saturated aqueous solution of sodiﬁm hydrogen carbonate

(50 mi).. The organic phase was -separated, dried over anhydrous magnesium

- sulphate and the solvent removed in. vacuo. The residual yellow oil was passed
“through a plug of silica gel eluting with 1:1, by volume, dichloromethane :




??f:\)/gny::l a&no%\l- ﬁyclNogeéyl )-carbamc acid tert-butyl estgAwlgqu%Og/b oY
14-1 ( 2- @(B&?@ﬁ@§§| uor o- pyri di ne- S;n(;aH)onyl ) am no] - cycl ohg(imﬂg@gﬂsﬁam c acid
tert- 5 butyl ester (2.4 g, 6.46 (80: 20 synlanti m xture) (see
Preparation 20), 4 fluorophenol (800 ng, 7.11 nmol) and caesi um carbonate
(4.2 g, 12.02 mmol) were stirred in N, N-dinethylformam de (40m ) at 500C
- under an pénRRBNERhG f3-(RIHLEAGEAMetyI-sanagkp-beralddiele 99.2Mgxt 88 eg Was

t hen partla%i onedgbetg\’?veeﬁl et hw acetyate J(i&!iooﬁm) and wat e(rP (ng m), and
t he or gangeldeayellow@bar at ed, washed 10 with a saturated aqueous sol ution of
sodiumchloride (100 m ), dried over anhydrous magnesi um sul phate and the
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gi ving syn-(4-{[5-fluoro-2-(4-fl uorophenoxy) 15 .
pyri di ge- 3-car t;ggélL a_rr12nol - cycl ohexyl ) - carbani c acid '%ert- butyl ester (2.4
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3?01-88.04 (1 H d), 7.90-7.99 (1 H d), 7.10-7.22 (4H, m), 4.25-4.47 (1 H,
m, 4.15-4.23 (1 H m, 3.56-3.68 (1 H m, 1.63-1.91 (6H m, 1.38-1.60

(11 H m partially nasked by sol ve pm 20 LRIVIS (thernospray): niz
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-2-Hydroxybenzaldehyde (5.14 g, 42.1 mmol) was added to a suspension of tert-
butyl-dimethyl-silyl chloride (6.7 g, 44.4 mmol) and imidazole (3.03 g, 44.5
~-mmol) in dichloromethane (100 ml) under an atmosphere of nitrogen at room
10 - temperature. The. reaction mixture was stirred at room temperature for 18
“-hours, and then washed sequentially with 1 M hydrochioric acid (2-fold 50 ml)
- followed by a saturated aqueous solution of sodium hydrogen carbonate (50
ml). The organic phase was separated, dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residual yellow oil was passed
16 through a plug of silica--gel eluting with 1:1, by volume, dichloromethane :
- pentane giving 2-(tert-butyl-dimethyl-silanyloxy)-benzaldehyde (8.6 g) as a
golden yeltow oil.

“'H NMR (400MHz, CDCl3): § = 10.48 (1H, ), 7.78-7.83 (1H, d), 7.42-7.47 (1H,
t), 6.96-7.04 (1H, t), 6.86-6.91 (1H, d), 1.01 (9H, s), 0.29 (6H, s) ppm. |
20




185 \NHC FO03 HNO F 20
Syn-(4-{[5-Fl uoro-2-(4-fl uorophenoxy) py(| di ne- 3- car bonyl f?’ﬂg%% 89c| ohexyl
) carbant® %48t ert-butyl ester (2.4 g, 5.4 mml) (see PrEfPAMBn 21) was
d| ssolved in 4 MHCl in dioxan (100 2fﬂ) and stirred under an atnosphere of
5 nitrogen at roomtenperature for 4 hours. The solvent was renoved in
vacuo and the resultant white preci pltate trlturated wi th di chl oronet hane

(20 m), alratlaﬁe‘i t'ear : ( ' _
syn- I\I—(4--a-nér1%-o—cyc-l-oﬁexy- )
hydr ochl 06¥d6h§iy!lﬂj!uwo@-(ﬁ%}f\'gm %@hedoxy)}hidﬂtlﬂdﬂ'l(d@m CD30D) S =

8.01-8.10 (21-1, m - 4.10 18 (1 H m, 3.18-3.33

(1 H m partially masked by solvent), 1.78-2.00 (6H m, 1.61-1.77 (2H,
m ppm ILRIVIS (thermospray): miz [ MH + 348. Prep "atlon 23

syn- 1(4- (15- Fl uor o- 2- (4-f | uor o- phenoxy) - pyr . : %onyl |
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Anti-N-(4-Amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
5 hydrochloride (500 mg, 2.15 mmol) (see Preparation 7) was dissolved in
dichloromethane (15 ml) and diisopropylethylamine (0.44 ml, 2.54 mmol) .
-added. The reaction mixture was stirred for 1 hour and 4-(tert-butyl-dimethyl-
- silanyloxy)-benzaldehyde (750 mg, 3.173 mmol) (see Preparation 14), sodium
triacetoxyborohydride (673 mg, 3.173 mmol) and acetic acid (0.3 ml, 5.08
10 mmol) then added sequentially. The reaction mixture was stirred under an
atmosphere of nitrogen at room temperature for 18 hours. The reaction mixture
was then washed with a saturated aqueous solution of sodium hydrogen
~carbonate (15 ml) and the organic phase dried over anhydrous magnesium
| sulphate. The solvent was removed in vacuo and the residue was purified by
15 flash column chromatography on silica gel, eluting with a solvent gradient of
100:2, changing o 100:4, by volume,'dichlororhethane : methanol giving anti-N-
{4-[4-(tert-butyl-dimethyl-silanyloxy)-benzyiamino]-cyclohexyl}-S-ﬂuoro-2.-(4-
fiuoro-phenoxy)-nicotinamide (270 mg) as an off-white solid.

~ 'H NMR (400MHz, CDCl3): & = 8.28-8.34 (1H, m), 7.97-7.99 (1H, d), 7.61-7.65

20 (1H, d), 7.16-7.19 (2H, d), 7.03-7:15 (4H, m), 6.72-6.78 (2H, d), 3.90-4.03 (1H,
m), 3.71 (2H, s), 2.46-2.57 (1H, m), 2.07-2.18 (2H, d), 1.97-2.06 (2H, d), 1.17-
1.29 (4H, m), 0.95 (9H, s), 0.17 (6H, s) ppm.




186 Syn- N- (4- Am no-cycl ohexyl )-5-fl uoro-2-(4-fluoro- phenog&- nitcz%to%nam de
hydrochl ori de (200 ng, 0.521 mmol) (see Preparation 22), f: ugus

hydr oxyb¥R2808%23% 01 e (106 nmy, 0. 782 gmol ), 1-(3-di net hy | BT/ RS89 ) - 3-

et hy[ car bodl i m de hydrochl ori de (136 Irrg 0.677 mmol ), N-nethyl norpholine 5
(0.12 m, 1.04 mmol) and tert-butoxycarbonyl am no-acetic acid (100 nyg,
0.573 mmol) were stirred in N,N-dinethylformam de (5 m) at room

t enper at yrey 4 MS. icon .m xture was then partitioned. .

bet ween ;lflﬁMsog%%'?%?%q%i)O 'Mm“m ter (10 mM) and the organic |ayer
separated, washed with a saturated aqueous solution of sodiumchloride (10
m), dri d!kgp;aatien@rmﬁ-ﬂgﬂﬁgtemﬂﬁlﬂlimbmﬂ-ﬂlaﬁyl%)aﬁmm@,]gved in
vacuo. The residue was then triturated wth diethylether (5 nl) giving
synq( 4- ( [evslehexyll5-t -nigotinamide

car bonyl ] am no) - cycl ohexyl car banoyl ) -net hyl ] -carbam c acid tert-butyl ester
(182 ny) as a white solid. 1H NNVIR (400vHz, GRCl3)e 5 = 8.32-8.38 (1 H,
dd), 8.02-8.04 (11 H, d), 7.89-7.97 15 (11-1, d¥; 7/md0-7.19 (41-1, m,
6.08-6.23 (IH brs), 5.03-5.17 (1H, brs), 4.1394. ?;;Mng, nm, 3.89-3.98 (1
H m, 3.64-3.71 (2H, d), 1.74-1.91 (41-1, m, 6del. 73 (2H, ),
1.47-1.60 (2H, m, 1.36-(9H, s) ppm LRMﬁ (el jospray): mlz [ MtNa] + 527.
Preparation.24 : syn-N[4-(2-An no-a ,.- am_nig) -£ycl ohexyl | -5-fl uoro-2-(4
20 fl uoro-phenoxy)-ni coti nam d& hvg oride ONNH C 3 FO H NO
F : F
Syn-[ (4-([5-Fl uoro-2-(4-
yl carbanoyi)-nethyl]-c
(see 8 August 2006 N

- pﬁenoxy) - pyridi ne- 3-car bonyl ] am nol - cycl ohex
((:)acid tert-butyl ester (1.47 g, 2.91 muol)

5 Anti-N-(4-Amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
hydrochloride (500 mg, 2.14 mmol) (see Preparation 7) was dissolved in
‘dichloromethane (10 ml) and diisopropyl ethylamine (0.56 mi, 3.21 mmol)
added. The reaction mixture was stirred at room temperature for 1 hour and 3-
(tert-butyl-dimethyl-silanyloxy)-benzaldehyde (766 mg, 3.21 mmol) (see

- 10 Preparation 15), sodium triacetoxyborohydride (681 mg, 3.21 mmol) and acetic
acid (0.19 ml, 3.21 mmol) were added sequentially. The reaction mixture was
stirred under an atmosphere nitrogen at room temperature for a further 18

- hours. The reaction mixture was then washed with a saturated aqueous
- solution of sodium hydrogen carbonate (15 mi), the organic phase separated
15 and dried over anhydrous magnesium sulphate. The solvent was removed in
vacuo and the residue was purified by flash column chromatography on silica
gel, elnting with 100:2, by volume, dichloromethane : methanol giving anti-N-{4-
[3~(tert-butyl-dimethyl-silanyloxy)-benzylamino]-cyclohexyi}-5-fluoro-2-(4-fluoro-
phenoxy)-nicotinamide (937 mg) as an off-white solid.

20 - "H NMR (400MHz, CDCls): § = 8.32-8.36 (1H, m), 8.00-8.03 (1H, d), 7.65-7.70
(1H, d), 7.10-7.20 (5H, m), 6.86-6.94 (1H, d), 6.81 (1H, s), 6.68-6.74 (1H, d), _
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di chl or th@ne 20 m ) and hydrogen chloride gas bubble %

sol ution ntil the solution ngg saturated (15 ﬁT’HiPP@Q 3 The
reaction m xture was then stirred u r an atnosphere of nltrogen at room
tenperature for a further 45 mnutes, and the 5 solvent then renoved in
vacuo. The resultant white preci pitate was triturated with ether (3-fold

10 m) gi gigags oYM, bf); $ 763PHIS V3, 851(1) m§ YELPIEXS (3H5n -
fluoro-2-(4-fl uor 0-p hﬂ é@/ ) - ni c ??%Zm g?(hgdtpgchl ori ;cfl%(%H 1996(512305 white

solid. L&Wm He?%sﬁ% ‘M @.98MBH, 6),4D%9 (8 epappmi on 25

syn-5- Fl uor o- 2(4-fl uoro- phenoxy) N44-f (i m dazole-1- 10

carbonyl) = y. +| de HNN NN OFY O HNO F A
sol ution ofﬁmgﬁhf&ﬁ% %ﬁ(lo'ln{:y L -5-fluoro-2-(4-fluoro-phenoxy)

ni coti nam de (220 ng, 0.62 rrrml) (see Preparation 22) in dichloromethane
i se_antiAcutipeasidn 2dfa

sequentl | Lo W|th water (10n1) foI I owed by a saturat ed aqueous sol ution
nréér

of sodiu oride (10 m). The organic phase was separated and dried over
anhydrous magnesi um sul phate. The sol vent was then renoved in vacuo, and

the residue 20 purified by flash col urrrMa;Qﬁ@m pgr aphy on silica gel
eluting with a solvent gradient of 100 %rret hane changing to 99:1
A0

then 98:2, by volune, dichlorongtha tha gt Vi ng
syn-5-fl uoro-2(4-fl uoro- phenoxy) 4IN- (
. F x N OYO
I e H Me
N O
F

Anti-5-FIuoro-2-(4-ﬂuoro-phenoxy)—N-[4-(2-—hydroxy-benzylamino)—cyclohexyl]~
nicotinamide (350 mg, 0.772 mmol) (see Preparation 26) and diisopropy!
10 ethylamine (0.38 ml, 2.16 mmol) were dissolved in dichloromethane (10 ml) and
| acetyl chloride {0.14 ml, 1.85 mmol) added. The reaction mixture was stirred
under an atmosphere of nitrogen at room temperature for 18 hours. The
reaction mixture was then washed sequentially with a saturated aqueous
solution of sodium hydrogen carbonate (10 ml), a 10 % solution of citric acid in
- 15 water (10 ml) and water (10 ml) before drying the organic phase over
‘anhydrous magnesium sulphate giving anti-acetic acid 2-{[acetyl-(4-{[5-fluoro-2-
(4-flucro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclohexyl)-amino]-methyl}-
phenyl ester (277 mg) as a cream foam.

- "H NMR (400MHz, CDCly): & = 8.27-8.42 (1H, m), 7.99-8.14 (1H, m), 7.58-7.75
20 (1H, m), 7.00-7.42 (7H, m), 4.43-4.67 (1H, m), 4.37 (2H, s), 3.81-3.98 (1H, m),
2,00-2.50 (10H, m), 1.74-1.86 (2H, m), 1.24-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 638, [M+Na]" 560
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[ (i mda onyl)-am no] cycl ohexyl ) -ni coti nam de g a white
f oam 1@“’@#%@% CD, 30D) : 8=8.32:8 39(1H, m, 7.95-8. %%% g7 19(I H,
s), 7.08-7.17 (41-1, n),705(1H S), 4.18-4.26 (11-1, m, 3.92-4.02 (1
H m, 1.78- 52.02 (6H m, 1.57-1.77 (2H, nm) ppm LRMS (thernospray): mz
[ MtH] + 442, [ M+Na] + 464 Preparation 26

anti - 5- Fl u@ns {elettrbbpriyp fmheone) 5681 4- (2-hydroxy .

benzvl am no) - cs/cl ohexgl Iy?Fu cotinamide H 0 OH NOO-" H NO F 10
2-(tert-Butyl -di et hyI Si | anyI o&) benzai dehyde (769 ng, 3.21 mmul)_(see

Pr epar at | Bxeparationy ~ 20 : " {4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl)amino]-

anti - N-(4- ' Jete fbrfl uor o- phenoxy) - ni coti nam de
hydr ochl o z aration 7) were dissolved in

di chl or onet hane (10 n1) and di | sopropyl ethylamne (0.56 m, "3.21 mmol)
added. The reaction m xture was stirred at Hoomte grature for 30 15

m nutes and acetic acid (0.19 nl 53.2 ;mg oIIovved by addition of
sodiumtri acet oxyborohydride (0.6B1 g 1 I ) reaction m xture was
then held at roomtenper TRe nmiMa ure was then quenched
wth water (10 m), the or |an| phase separat ed and dried over anhydrous
magnesi um sul phate. The sol s then renoved in vacuo and the residue
20 purified by flash colum rontit ography on silica gel eluting with
100: 2, by volune, dichloronethane nethanol giving

anti - 54 | 9ot Riors-6Hddrd HiCothiis ey {3.60 A 9647 410§ (see Preparation 41), was
dissolved in dichloromethane (100 ml) and N,N-dimethylformamide (1 drop)

was added, followed by oxalyl chloride (3.0 ml, 0.034 mol). The reaction mixture
was held at room temperature for 4 hours, after which time the solvent was
removed in vacuo. The residue was suspended in dichioromethane (100 ml)
10 and triethylamine (5 ml) added followed by addition of (4-amino-cyclohexyl)-
carbamic acid tert-butyl ester (540 g, 0.026 mol) (Preparation 42a). The
-reaction mixture was then held under an atmosphere of nitrogen at room
temperature for a further 18 hours. The reaction mixture was then washed with
water (100 ml) and the organic phase dried over anhydrous magnesium
15 sulphate. The solvent was removed in vacuo, and the residue triturated with
ethyl acetate/pentane (1:1, by volume, 10 ml) giving {4-[(2-chloro-5-fluoro-
pyridine-3-carbonyl)amino]-cyclohexyl}-carbamic acid tert-butyl ester (2.5 g,
80:20 syn:anti) as a white solid.

. 'H NMR (300MHz, CDCl3): § = 8.32-8.38 (1H, d), 7.95-8.00 (0.8H, m), 7.81-

.20 7.88 (0.2H, d), 6.58-6.75 0.8H, m), 6.29-6.37 (0.2H, m), 4.38-4.62 (1H, m),

4.12-4.25 (0.8H, m), 3.95-4.03 (0.2H, m), 3.58-3.73 (0.8H, m), 3.38-3.56 (0.2H,

| m), 2.03-2.2 (0.8H, m), 1.66-1.95 (6.4H, m), 3.87-4.02 (1H, m), 1.58 (8H, s),
1.23-1.44 (0.8H, m, partially masked by solvent) ppm.
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N-[4-(23£§%é@§¥¥penzylanino)-cyclohexyl]-nicotinanide (806 &? g white
solid (at8t Ehit). " H NVR (400 Mz, CDC13): 8 8. 32- 8. Hal/[B{sipasdy
8.01-8.04 (1 H d), 7.64-7.72 (I H"d), 7.05-7.21 (5H, m, 6.95-6.99 (1 H,
d, 6.81-6.84 (1 H d), 6.73-6.80 (1 H 51t), 3.92-4.04 (3H, m, 2.50-2.62
(111, m, 2.02-2.20 (7H, s + m, 1.20-1.40 (4H, n ppm LRVS
(el ectr osprayaraftion [ Mol * 454 JprepalBlERRre-2- _
4-r1(2-Chl oro-5-TTuoro- pyrr1 di ne- 3- iDE =T - boxylic
aci d t er t caxbonylbamino}-tyclohexol)@arbantie adid tertkutyf ésted 0 2- Chl or o- 5-f | uoro
nicotinic acid (5.00 g, 28.48 nmmol) (see Preparation 41), was dissolved in
di chl oronet hane (200 m ) and N,N—dinethylfq;nanide (1 drop) was added,
foll owed by addition of oxalyl chloride<(7N5 ¥6. 44 mmol ). The
reaction mxture was held at roorgtenfperafurg] for[™M: hours, after which the
15 sol vent was renoved i IFYy he due Qvas Meh en suspended in
di chl oronet hane (150 m) a lamne (11.91 m, 85.44 mmol) added
- followed by addition of 4-ak | pehdi ne-| -carboxylic acid tert-butyl
“ester (6.85 g, 34.18 mmol). NThe@Qeaction m xture was then stirred under an
at nosphere of nitrogen at room tgnperature for 64 hours before bei ng washed
20 sequentially with water (2-f 100 m), a saturated aqueous sol ution of
sodium chloride (100 m) and & % solution of citric acid in water (50
m ). The organic phase was separfated, dried over anhydrous magnesi um
sul-phate and the F

~ {4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl}amino]-cyclohexyl}-carbamic acid tert-

S butyl ester (2.4 g, 6.46 mmol) (80:20 syn/anti mixture) (see Preparation 20), 4-

fluorophenol (800 mg, 7.11 mmol) and caesium carbonate (4.2 g, 12.02 mmol)

were stirred in N,N-dimethylformamide (40ml) at 50°C under an atmosphere of

- nitrogen for 18 hours. The reaction mixture was then partitioned between ethyl

acetate (100 mi) and water (100 ml), and the organic layer separated, washed

10. with a saturated aqueous solution of sodium chloride (100 mi), dried over

anhydrous magnesium sulphate and the solvent removed in vacuo. The residue

was purified by flash column chromatography on silica gel eluting with a solvent

gradient of 100 % dichloromethane changing to 98:2, by volume,

dichloromethane : methanol = giving syn-(4-{[5-fluoro-2-(4-fluorophenoxy)-

15 pyridine-3-carbonylJamino}-cyclohexyl)-carbamic acid tert-butyl ester (2.4 g) as
- a white solid. '

“H NMR (300MHz, CDCl3)::8 = 8.32-8.39 (1H, m), 8.01-8.04 (1H, d), 7.90-7.99
(1H, d), 7.10-7.22 (4H, m), 4.25-4.47 (1H, m), 4.15-4.23 (1H, m), 3.56-3.68 (1H,
m), 1.63-1.91 (6H, m), 1.38-1.60 (11H, m, partially masked by solvent) ppm.

20 LRMS (thermospray) : m/z [M+H]* 448

. Preparation 22 : syn-N-{4-Amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-
nicotinamide hydrochloride | | -




sol vent was renoved in vacuo giVing ‘9

4-[(2-chl orqg-5-fl uoro-pyridi ne-3-carbonyl) - anino]-piperiﬁfﬂ$@¥-98§boxylic;

acid i'erwpﬁ)afoﬁnﬁster (8.7 g) as an g f-white solid. 8 ABSG@F‘B@@‘&@' WO

03/ 068235 PCT/|B03/00439 190 'H NIV (400VHz, CDC13): 8 8.28-8.30 (1 H,

d, 7.78-7.83 (1 H m, 6.46-6.52 (I H n), 4.04-4.13 (1 H m, 3.96-4.03

(1 H m, 2.83-2.98 (2H, t), 1.97-2.03 (21-1, d), 1.38-1.50 (11 H, m ppm

.. LRIVIS (thernospray): nlz [MtNa]~ 380 5 LRMS(sel ectrospray): m z[ M H] +356.
Preparation 28 : 4-fr5-Fl uoro-2-(4-fluoroph ¢ 4 pyri di ne- 3-car bonvi |

~am nol - pi peridine-I-carboxylic acid ester OMB M 00M FNO

HNO IF F SN N

4-[(2-Chl oro-5-fl uoro-py(idinef3-cparbanyl)-anino]-piperidine-I-carboxylic

acid 10 tert-butyl ester (4.0 gy&¥h48 nmol) (see Preparation 27),

4-f| uorophenol (1.378 g, 12.3 nmol )| and caesi urn carbonate (7.29 g, 33.54°

nmol ) ‘were stirred in N, Ndinethy mam de (40 m) at 550C under an

at nrosphere of nitrogen for 18 hou he reaction m xture was then

partitioned between ethyl acetate m) and water (30 m) and the

organi ¢ 1ayer separated. The organiqzlayer 15 was then washed with a

satur ated aqueous solution of sodiumchloride (40 m), dried over

anhydr ous nmagnesi um sul phate and the sol vent renoved in vacuo. The residue

-was puri f ggf-(By[5-Frefo-2qULATbrEPhEE ﬁﬁh&:@ﬂa@dn&l}ﬁr_rﬂﬂi}-@fc%eﬂﬁg- Wi th

di chl oronet hane. The product was final triturated™wth 'diet hyl ether (25

~m) gi vi ngadbagic-adid deg-butyls estatoi2ob raindAy ypmol) disee- Breparstioy| 41)awiaaol -
- dissolved in 4 M HCI in dioxan (100 ml) and stirred under an atmosphere of

- 5 nitrogen at room temperature for 4 hours. The solvent was removed in vacuo
and the resultant white precipitate triturated with dichioromethane (20 ml), ethyl
acetate (20 ml) and diethylether (20 ml) giving syn-N-(4-amino-cyclohexyl)-5-
fluoro-2-(4-fluoro-phenoxy)-nicotinamide hydrochloride (1.7 g) as a white solid.

"H NMR (400MHz, CD;0D): § = 8.01-8.10 (2H, m), 7.08-7.23 (4H, m), 4.10-
10 4.18 (1H, m), 3.18-3.33 (1H, m, partially masked by solvent), 1.78-2.00 (6H, m),
1.61-1.77 (2H, m) ppm.

-~ LRMS (thermospray) : m/z [M+H]" 348.

Preparation 23 : syn-[{4-{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-

carbonyl] amino}-cyclohexylcarbamovyl}-methyll-carbamic_acid tert-butyl

15 ester

' S
- Me
A

F o 0

o
N O




20 pi peridine-1-carboxylic acid tert-butyl ester (2 59 Q) % b € solid.
8 August_2006 WO 03/068235 PCT/1B03/00439 191 'H NI VI R % 13): 8
8308§§OP/"q§|r‘r)778800(1HB%)773780 ‘?ﬁ 713
(41-1, m, 4.07-4 20(1H,rr),390 04(1Hrr)287303(211

1.37-1.45 (11 H m ppm LRVS (thernospray): mz [ M:Na] + 456, [MH + 432. 5
Preparatlon 29 5-Fl uoro-2-(4-fluoro-phenoxy)-N-pi peridin-4-vl nicotinam de

hydrochl og o* (/jﬂlrfa cl I -5 hub 2 B-fluoro gggggﬁvl—ﬁucotlnaml e

4-{[5-Flu y) py I ne- am nol - pi pe(i di ne- |
car boxyl |Inychimtdomcwt @ﬂOyI mg; er0.521 58mg;ol)3 9sesnoPrefjaratofr e22), at 1-on 28)

bubbl cd RFODBEEREZ6lé: (10R SROCRE d2or MRt AcaRmCHAREPRERN 1t ur e

was then étﬁyiearuwﬂﬁfd@mymmﬁm R130 rfty,[ 0@IFNImithol] ORIFEMYP FdHhHEMe Of 2

further 45 mnutes and sol vent trenoved in vatuo resultant white
preci pbt afel vad, 194|mm011 atld\taltl-lbutm@cammlmmmoadwb(ﬁcid) 0 mgi, 0LV

* bydr oont o) e SRR EORN e B Ride s il &t ol CRss e for 1,
- 8. 04- 8. 07hduts. Hl’hd}ea&lo%rrﬁdﬁ’ﬂe Was: kheﬁTBarh?loﬂi@d be%keeﬁ élhz)ﬂ,acéiate 61(1311)4 22 (1
H nm, 3.39-3.44 (2H, d), 11-3. 20 2

1.77-1. oAb water m}rﬁndms Ql’gﬁancnlaygf ayparaiwri wﬁqdr veéama saMaBedAugust
2.006 Vo Qq%fe%é?s%ixtﬁqéf EOGL A ériBride {10 ml), dried over anhydrous magnesium
10 sulphate and the solvent removed in vacuo. The residue was then triturated
- with diethylether (6 ml) giving syn-[{4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl]amino}-cyclohexylcarbamoyl)-methyl]-carbamic acid tert-butyl ester
(182 mg) as a white solid.

- "H NMR {400MHz, CDCl3): & = 8.32-8.38 (1H, dd), 8.02-8.04 (1H, d), 7.89-7.97
215 (1H, d), 7.10-7.19 (4H, m), 6.08-6.23 (1H, brs), 5.03-5.17 (1H, brs), 4.13-4.21
- (1H, m), 3.89-3.98 (1H, m), 3.64-3.71 (2H, d), 1.74-1.91 (4H, m), 1.62-1.73 (2H,

m), 1.47-1.60 (2H, m), 1.36 (9H, s) ppm.

LRMS (electrospray) : m/z [M+Na]* 527.

Preparation 24 : syn-N-[4-(2-Amino-acetylamino)-cyclohexyl}-5-fluoro-2-(4-

20 fluoro-phenoxy}-nicotinamide hydrochloride

I
F = N‘:
T
-~
N O

H
N\H/\NH; c”
ol

Syn-{(4-{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyllamino}-cyclohexyl
carbamoyl)-methyl}-carbamic - acid tert-butyl ester (1.47 g, 2.91 mmol) (see




192 Preparation 30 : 3 August 2006
endo. 3. i}&% qul Qr o-5-fl uoro-pyridi ne- 3-car bonvl ) - am nol - 8- gy
aza- bic 87858333 | oct ane- 8- car boxylig acid tort-butyl este/BPRBRRE 0 r-"N
OM F&NCLH 2-Chloro-5-fluoro &fcotinic acid (1.75 g, 10 nmmol) (see
Preparation 44) was 5 dissolved in dichloronethane (250 m) and
N, N-di net hyl formam de (0.4 nml) added foll owed by addition of oxalyl
. chloride ) e oom
Femper at b Soprson, F)THRS) gisEORCHCR iGlordahane, WP ) cand ShRBker
vacuo. Th@hloadedgm v@.ﬂ)tﬂacbdntmﬁbel shlution oamme untik the ssaiptionl aedame

- am no 8-aza

di chl h
bi oyl of SBUREE: G- B0 Tfe FeAfiah (BMIB, e Lagn St 40ger 80 o) )

. (see T ef&hﬁmmeP@bWﬁtr@g%m A Ao ReMPeRitURSIEYQ fathtedid alihvtesdaRy tiReldi tion

dd), 7. 18

of triethylamne (2.82 20 mmol ). The reaction m xture was then was

hel d uddesolvert nom@fe@i 8 vaguQ. oBa@] resultant whitehpeacipitate was trisurated s

before b | ori de
(5-fora B R STl 1€ ol SPOHG YAINIEIE A S Ty SR B PORUBER: e
renoved ifluora+pi-flndro-pienoxgP-nibotinamiidé hpdroeliloride(R.0704 uaena evhitersallidgr aphy
on silica gel eluting wt h a sol vent gradi ent of 100:0 changing to 90:10,

by vol une or onet h givi ng

endo- 3- [(L’LR@' 84‘%”"3039"6 f?)r/m"g'?]n = car bonyl ) - ami no] - 8- aza-

bi cycl o 3. 2. l]octane 8- carboxyllc aC|d tert- butyI ester (1.12 g) as a white
g 4 2 .,

foam 20 pddy D-flinkichgofe 42 (11 H

4. 15- 1103ZGz(l‘bldnyljﬁam;no|Qcﬂeleﬁ}§rﬁggtmam)ge2 07-2.13 (2H m, -1. 82-1. 90
(2H, m, 1.71-1.79 (2H, d), 1.45 (9H s) ppm LRIVIS (electrospray) niz
[ MENa] + 406, [MH + 382, ----------

TR

N

o /O/NY\/

F x N 0
| H
o

N O
F

- A solution of syn-N-(4-amino-cyclohexyl}-5-fluoro-2-(4-fluoro-phenoxy)-
nicotinamide (220 mg, 0.52 mmol) (see Preparation 22) in dichloromethane

(6 ml) was added dropwise to a suspension of carbonyldiimidazole (253 mg,

15 1.563 mmol) and triethylamine; (0.08 ml, 0.521 mmol) in dichloromethane (5 ml)
- over a 35 minute period. The reaction mixture was then washed sequentially
with water (10 ml) followed by a saturated aqueous solution of sodium chloride

(10 mi). The organic phase was separated and dried over anhydrous
magnesium sulphate. The solvent was then removed in \)acuo. and the residue

=20 purified by flash column chromatography on silica gel eluting with a solvent
- gradient of 100 % dichloromethane changing to 99:1 then 98:2, by volume,
~dichloromethane : methanol. - giving syn—5-ﬂuoro-2(4-ﬂuoro—phénoxy)-N-{4—
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endo- 34[ ( 5- Fl uor o- 2- (4-f1 uor o- phenoxy) - pyri di ne-3m UgLS

car bonvi WO2R6P3 8- aza- bi cvci o[ 3. 2. |1 oct ane- 8- car boxy! i cPQEIRP3OM3P - put yI
ester O M Me OffNOM FN HMD F 5

Endo- 3-[ (2- Chl or 0o-5-f | uor o- pyri di ne- 3-car bonyl ) - am no] - 8- aza- bi cycl o[ 3. 2. 1]
oct ane- 8-carboxylic acid tert-butyl ester (119 ng, 0.31 mmol) (see

Prepar at i : e i} e _ siurn_carbonate
(202 ny, Amigbte. fgt%bﬁ{gﬁgélﬁ?ﬁi&ﬁﬁhm gﬁcﬁgﬁ‘%ﬁ%#% R e
under an feammpsphere of nitrogen for 18 hours. The reaction m xture was
then partitioned 10 between ethyl acetate (10 m) and water (10 m ), and

th he | ted. Th ic | th hed with
sat ur at ed HqWRBIE00YEIZ, (TOR): 5558 3ABAR GH. 00, 7358108 (Bb1.im) 7ati(1H,

concentra ha- t ' &Sk que, vhi S g liash col um
chr omat og%ggrﬁggowhﬁs: W’c@)'g%'pge@m’ isﬁ'g)L'q\% 12@5?Ebﬁ©bﬁ’%¢ggﬂ ri;{:‘) ¥'61‘ Tﬁ 90
changi g 2DSBH0), Y57 TERH,ehhgbmacet at e 15 pentane. The product was
finally triturated with pentane (5 m) giving endo- 3-

5501 kRS hetmbRR T WE P BT 06 o) as awnite

solid. "HNVIR (400vHz, CDC13): 8= 8.51-8.56 (1 H, d), 8.32-8.36 (1 H,

gd)li Z- ggP&a atiohl- 126 ) ; 7aR#-5F iorodd- Aﬂ-ﬂuﬁ?’g- AR14-i2-Hydfdxy-
1.70-1. 84b laminp)-cyc -nicotinapgide LRI VI S (el ectrospray): nlz [ MNa]+

482, [MH] + 458.

H
\\N
I ,O '
F N N OH
| H
=
N O

10 2-(tert-Butyl-dimethyl-si!anyloxy)-benzaldehyde (769 mg, 3.21 mmol) (see
Preparation 16) and anti-N-(4-Amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-
nicotinamide hydrochloride (900 mg, 2.14 mmol) (see Preparation 7) were
dissolved in dichloromethane (10 ml) and diisopropylethylamine (0.56 m,
3.21 mmol) added. The reaction mixture was sirred at room temperature for 30

15 minutes and acetic acid (0.19 ml, 3.21 mmot!) added followed by addition of
sodium triacetoxyborohydride (0.681 g, 3.21 mmol). The reaction mixture was
then held at room temperature for 18 hours. The mixture was then quenched

~ with water (10 ml), the organic phase separated and dried over anhydrous

_ magnesium sulphate. The solvent was then removed in vacuo and the residue

20 purified by flash column chromatography on silica gel eluting with 100:2, by
volume, dichloromethane : methanol giving anti-5-fluoro-2-(4-fluoro-phenoxy)-
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endo- N- ( yclor32|loct 3-yi)- 5f|uor02(4fluo§
phenoxy)‘ﬁn@goﬁanam de NH O Fr H 0K 7IB03/00439

Endo- 3-{[ (5- Fl uor o- 2- (44l uor o- phenoxyg) pyri di ne- 3-car bonyl ] - am no} - 8-aza- 5
bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester (1.92 g, 4.2 mmol)
(see Preparation 31) was dissolved in 2.2 Macetyl chloride in nmethanol (20
mM) and Na Rydrogy-behiylaafin chsHe Wmﬁuﬁ@euﬁlw akas phgee of

ni trogen fo[rﬁ1 (Zz-h%%rWThe *eact%ymxtx%e was then heated at 500C for 3
hour s bef §Pld (3cet@iefalldf t he sol vent in vacuo. The residue was then
partitioned betvveen 10 dichl oronethane (50 m) and water (50 m), the pH of

th u R‘fﬂﬁ) Gpl_—%ea d
' ca?bgﬂgteg g‘n@kyﬁg organrc 'téi/)er sepé;régt%dﬂﬁ'ﬂijé]aoét?ﬂ pﬁgzéé?\%g'gﬁ@en
; ur}] lher ektmmwogwmd(%ym) @es:aga(wpdm%sm&@wd oY% 6111%—%809(1%[1? in
i chl oronet e - i ne anic extracts were en
 ConbenB aPed d5aSr (Bl Tabep Bop2 L5, 60 o2 728 D soadmhAcsd ASHTH {1
t ol do- N- ( 8- -
b?c?grg[g@ Fi}‘{]hc‘)gtn g yi§ 5afzﬁuoro 2- (4-f1uoro-phenoxy)-nicotinam de (1.40 Q)
as a Wite solid. 1H NI'VIR (400, DVMBO-d 6): 8 = 8.34-8.39 (11-1, d),

~ 8. 16- 8. 18LRMS$(elaptrospray) : ®/OM+tH]'M454dd), 7.18-7.23 (41-1, d), 3.99-4.06 (1
'H m, 3.33-3.40 (21-1, brs, partially 20 nasked by solvent), 1.85-1.99
Jd. C .

bt o) Prons et pyridthe- 28T Pamino)-

iperidine-1-carboxyvlic acld tert-butyl ester

O Me
BIq )<Me
O O o Me
F N N
WH
o
N~ ~C

2-Chloro-5-fluoro nicotinic écid (5.00 g, 28.48 mmol) (see Preparation 41), was

10

-dissolved in dichloromethane (200 mi} and N,N-dimethylformamide (1 drop)
was added, followed by addition of oxalyl chloride (7.45 mi, 85.44 mmol). The
reaction mixture was held at room temperature for 18 hours, after which the

15 solvent was removed in vacuo. The residue was th en suspended in
dichloromethane (150 ml) and triethylamine (11.91 ml, 85.44 mmol) added
followed by addition of 4-amino-piperidine-1-carboxylic acid tert-butyl ester

(6.85 g, 34.18 mmol). The reaction mixture was then stimed under an
atmosphere of nitrogen at room temperature for 64 hours before being washed

20 sequentially with water (2-fold 100 ml), a saturated aqueous solution of sodium |
chloride (100 ml) and a 10 % solution of citric acid in water (50- mi). The organic
phase was separated, dried over anhydrous magnesium sulphate and the
solvent was removed in vacuo giving 4-[(2-chloro-5-fluoro-pyridine-3-carbony!)-
amino]-piperidine-1-carboxylic acid tert-butyl ester (8.7 g) as an off-white solid.
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exo- N- (8- Benzvl - 8-aza-bicyclor3. 2. 11 oct-3-yi-2-chl oro-5= g
fluoro-mM28MfEM de 0 r.~ N F& N Cg{ N ollj H 2-Chl or o- BETIRBO843]i coti ni c
acid (8.78 50 nmmol) (see Preparatio 041) was 5 dissolved in
di chl oronet hane (1 1) and N, N-di nethyfformam de (0.4 m) added, followed
by addition of oxalyl chloride (22.3 m, 250 mmol). The reaction m xture
~was then t tsuL I u er ' | t

sol vent \Ag-‘saergR 489%#’\%@%%? &I{h??ggﬁgémv\hé?a@i%? fso%\@cﬁ Wi ?hértaglehug%e t hen
sus pendeoK1|H) rd), GIh(DMo‘rﬂs(ﬁa,na) (BO641.03 dtid, myp2 B3E2BBYPHBt)a1B71R.03 (2H,
bi cycl o[ 3 E#ﬁﬁ é/é_gm ne reference Patent application WO 00/ 38680)
(10. 829, Hp? G bP#Bwed by addition of triethylamine (14 m, 100
mol ) in dichl ororrethane (100 mM). The reaction m xture was then held
“under an [RISSER&Tosral) IO 3geM tenperat ure for 5 hours and then
washed with a saturated ‘aqueous soI ution of sodiumchloride (3-fold 300
m). 15 The or ani ¢ phase was_ separated, concentrated in vacuo and the

resi dud S (elertigppragsimizdMabih 3%6.omat ogr aphy on silica gel eluting with
a sol vent gradlent of 100:0 changlng to 90:10, by vol une, dichloromnethane
:. et hangp

] oct - 3-yi=2 0 ' 17
NI VI R (4Caphhivg}- @@ti@né#-&aﬂﬁrx&h&%didtéh—ﬂ%tgl ésfb%? 85 (1 H dd) 7.20-7.38
(51-1, m partially nmasked by solvent), 6.28-6.31 (1 H d), 4.30-4.42 (1 H,
m, 3.55 (21-1, s), 3.22-3.30 (21-1, brs), 2.02-2.13 (21-1, n), 1.91-1.99
(22-1, m, 1.72-1.80 (21-1, quart), 1. 60 1 0 ( 1 t) ppm LRMS

(el ectrospray): mlz [ MH + 374, [I\/H—I] 25
F

4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl)-amino]-piperidine-1-carboxyiic  acid
10 tert-butyl ester (4.0 g, 11.18 mmol) (see Preparation 27), 4-fluorophenol
| (1.378 g, 12.3 mmo!) and caesium carbonate (7.29 g, 33.54 mmol) were stirred
in N,N-dimethylformamide (40 ml) at 55°C under an atmosphere of nitrogen for
18 hours. The reaction mixture was then partitioned between ethyl acetate
(50 ml) and water (30 ml) and the organic layer separated. The organic layer
15  was then washed with a saturated aqueous solution of sodium chloride (40 ml),
dried over anhydrous magnesium sulphate and the solvent removed in vacuo.
The residue was purified by flash column chromatography on silica gel eluting
with dichloromethane. The product was finally triturated  with diethylether
(25 ml)  giving 4-{[5-ﬂuoro~2-(4—ﬂuorophenoxy)-pyridine-3-carbonyl]-amino}-

20 piperidine-1-carboxylic acid tert-butyl ester (2.59 g) as a white solid. -




8 August 2006 WD 03/068235 PCT/I1B03/00439 196 Prepar atig&u?éﬂst:2006
exofN(B‘Rgﬁn}é -B-aza- bi cycl or 3. 2. IIoct 3-yi-5-fluoro-244 03/00439

fluoro-p 8%23%|cot|namde0r - N FN, HNO FrCTAB

Exo- N- ( 8- Benzyl - 8- aza- bi cycl of 3. 2. 1]lo]ct 3-yl -2-chl oro-5-fluoro-nicotinam de
5 (7.99, 21 nmml) (see Preparation 33), 4-fluorophenol (2.6 g, 23 mmol) and
caesium carbonate (13.8 g, 42 mpl) were stirred in N, N-di net hy[ f or mram de
(200m ). at Ja) of oggn [ u action
m xture M@W'Q ubg?{l??rcogggp?gt \i\‘;eg%@e%yh(‘lm tg?g ngém Hi;a?nzg\?/a?gr (300
m) and ¢tk d)rWFl:‘in-}Hr nmyehH7ad.20. (1mhm)oa@é}aw4p(nhlsmm§n&ea (@bl hed
with a 10,53t t sol ution of sodiumchloride (3-fold 200 nl),
concentraq)egﬁl @dgﬂgfjgﬁd)qrﬁe residue puriffied by flash col um

chromat ography on silica gel eluting with a solvent gradient of 20:80
changi ng ERM@ﬁh&méﬁprﬂW URE; [V 458C paqJ 432pent ane.  The product was
triturated with pentane (30 ) gi'ving exo-

N- ( 8- benzyl - 8- atza bi cyclo[3 2. 1]500t 3- >él

g 5f|uoro 2- (4 quoro-
ni cot i :.---;- , :

henolxy) 15

8. 26- 8. 30 } 793 (11 H, d), 7.58-7.64 (1 H d), 7.17-7.33
"~ (5H, ), i nyarogh ”‘?"8 .30-4.42 (1 H, rr) 3.48 (2H, s). 3.20-3.25
(2H brs), 2.03-2.11 (2H ). 188196(2H , 172180(211

quartet), 1.55-1.62 (2H, m partlally sk b& sol vent) ppm 20
LRVS( el-ect rospray) ::m z[ MeH| +450 [ M Cl---- 8 August 2006 WO
03/ 068235 PCT/ | B0O3/ 00439

4-{{5-Fluoro-2-(4-fluorophenoxy)-pyridine-3-carbonyl]-amino}-piperidine-1-
carboxylic acid tert-butyl ester (2.58 g, 5.95 mmol) (see Preparation 28) was
10 - dissolved in dichloromethane (15 ml) and hydrogen chloride gas bubbled
through the solution at 0°C for 10 minutes. The reaction mixture was then held
under an atmosphere of nitrogen:at room temperature for a further 45 minutes
and the solvent tremoved in vacuo. The resultant white precipitate was
- ftriturated with diethylether (2-fold 10 mi) giving 5-fluoro-2-(4-fluoro-phenoxy)-N-
15 piperidin-4-yl-nicotinamide hydrochloride (2.14 g) as a white solid.

*H NMR (400MHz, CD30D): § = 8.04-8.07 (1H, d), 7.96-8.01 (1H, m), 7.10-7.21
- (4H, m), 4.13-4.22 (1H, m), 3.39-3.44 (2H, d) 3.11-3.20 (2H, t), 2.18-2.26 (2H,
d), 1 77-1.90 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 334.
20




197 Preparation 35

exo- N-(%vﬁ%% %lc clof3.2.11oct-3-yi)-5-fluoro-2-(4-fluoro 8 August 2006
Phenoxy) 8% ¥anide OH FNO H 1@ 10 % Pal | adi um on %%WWO'("@S’S g) and
ammonium formate (7.5 g, 115 mmol) wer e added to a solution of

exo- N- (8- benzyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-yI -
fluoro-2-(4-fl uoro-phenoxy)-ni coti nam de (5. 15 g, 11.5 mml) (see

.and the

ure was

t hen cool azh-bigyclef3c2l 1ioctanedrcarboxylic aciditert-batyhesterel (washing with

et hanol) and the filtrate 10 concentrated under reduced pressure. The

residue was purified by flash columm chro% hy on silica gel eluting
th

with 90:10:1, by volune, dichloronethane : ?\JI ammoni a gi vi ng
exo- N- (8-aza-bi cycl o[ 3. 2. 1] oct - 3-
yl)-5-fluoro-2-(4-fl uooro-phenoxy I mi de (34 g) as a white foam 'H
NI VIR (400VHz, CDC13): 5F< 8,26- dd), 7.97-7.99 (1 H, d),
7.56-7.70 15 (11-1, d), 7.WO0-7Y: m, 4.33-4.43 (111-1, m, -
3.52-3.60 (21-1, brs), 1.97€2.0& ( nm, 1.73-1.88 (41-1, n), 1.41-1.50
~(21-1, t) ppm ILRIVIS (thermdspré@ly): mz [ MH " 360. 8 August 2006 WO
03/ 068235 PCT/1B03/00439 198 Preparation 36

car bonyl | 2-GHGIGrSBudED PSS 3PS, B 18-%ed0 BHYIo). (hes. BreRarplion ADNAS c aci d-
tert- byt yis&ftéd Gn dithidrdnbhane (250 mi) and N,N-dimethylformamide (0.4 mi)
-added followed by addition of oxalyl. chloride (4.4 ml, 50 mmol). The reaction
. mixture was then held at room temperature for 18 hours after which time the

solvent was removed in vacuo. The residue was azeotroped with toluene, then

suspended in  dichloromethane (200 ml) and  3-amino-8-aza-

10 bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (2.26 g, 10 mmol) (see

‘reference Patent application WO 00/38680) added followed by addition of

triethylamine (2.82 ml, 20 mmol). The reaction mixture was then was held under

an atmosphere of nitrogen at room temperature for 3 hours before being

washed with a saturated aqueous solution of sodium chloride (3-fold 100 ml)

- 15 aqnd the organic layer separated. The sclvent was then removed in vacuo and

the residue purified by flash column chromatography on silica gel eluting with a

solvent gradient of 100:0 changing to 90:10, by volume, dichloromethane :

methanol giving endo-3-[(2-chloro-5-flucro-pyridine-3-carbonyl)-amino]-8-aza-
‘bicyclof3.2.tJoctane-8B-carboxylic acid tert-butyt ester (1.12 g) as a white foam.

20 "H NMR (400MHz, CDCl3): § = 8.31-8.34 (1H, d), 7.97-8.02 (1H, dd), 7.18-7.23
(1H, m, partially masked by solvent}, 4.34-4.39 (1H, m), 4.15-4.32 (2R, brs),
2.19-2.38 (2H, brs), 2.07-2.13 (2H, m), 1.82-1.80 (2H, m), 1.71-1.79 (2H, d),
1.45 (9H, s) ppm.

LRMS (electrospray) : m/z [M+Na]* 408, [M-H]" 382.




ONM YYFOM HNO F 5 Ntert-Butoxycarbonyl-gl y%imue gt?2%66ng, 1.6
mml ), 1-hydroxybenzotriazole (257ng, 1.9 nmmol) and g

1- ( 3-di pﬁw fh"%‘?lopropyl )-3-ethyl carbodiimde hydrochl oFf4EBEHHE Ny 1.9
mmol ) were stirred in dichl oromathar}gs(lo m) at roomtenperature and
exo- N- (8-aza-bicyclo[ 3. 2. 1]oct-3-yi)-5-fl uoro-2-(4-fl uooro-

phonoxy) - ni coti nam de (570 ng, 1.6 mmol) (see Preparation 35) added 10

fol | oed pogatditignon o1 N mehufb.d(neAldrecs{A.aibrBlohdn o TiRkidind e
was rUgeT—at

reaction "mxtu ere or T
t enper at ucarbdmyl}-antino}-8-axa-bicycheB3 iR 1 joctane-8réatboxylier 4cif ntert-bityd
organi ¢ phase was separated, concentrated in vacuo and the residue
purified S?—ﬂl ash colum chronmat ography on silica gel eluting with 100:0
changing to 98:2, by volune, 15 dichloronethane : nethanol giving
exo-[2-(3-{[5-fluoro-2-(4-fluoro-phenoxy)- o Me -

o Wod

room

pyri di ne- 3-car bonyl ] -am no) - 8- azo- bi cycl o[ 3.|R. 1] &-8-yl)-2-oxo0-ethyl]-car
bami ¢ acid-tert-butyl ester (760 gm) tdh~ '\@ NI VIR (400vHz, CDd a):
8=8.28-8.34 (1 H m, 8.0Q-8.02 (-1, 7.59-7.65 (11-1, d), 7.05-7.16

(41-1, m), 5.37-5.43 (11-1;
(11-1, 'm), 4.15-4.20 (1 H,
m, 1.94-2.15 (21-1, m), 1.82\F
1.40-1.56 (101-1, m), 0.90-0.96

" BaN2- 8 (1 H brs), 4.57-4.70 20
3.8D-3.94 (21-1, brs), 2.16-2.23 (11-1,

D (11-1, m, 1.58-1.68 (11-1, t),

(J21-1, d) ppm LRIVIS (electrospray): mz

[ MiNar 539, [MH ~ 515, - ----oo2@™-- oo L ... - ---- 8 August

2006 WO 03/068235 PCT/ 1 B03/ 004 99 Preparation 37

exo-N-[ 8- (2- Ami no-acetyl)-8-aza-bkeyclo[3.2.11oct-3-yi)-5.

fl uoro-2-(4-fluoro-phenoxy)-nicot iFnam' de hydrochl ori de

9 Endo-3-{(2-Chloro-5-fluoro-pyridine-3-carbonyl)}-amino]-8-aza-bicyclo[3.2.1]
octane-8-carboxylic acid tert-butyl ester (119 mg, 0.31 mmol) (see Preparation
- 30), 4-fluorophenol (39 mg, 0.34 mmoi) and caesium carbonate (202 mg,
- 0.62 mmol) were stirred in’ N,N-dimethylformamide (2 ml) at 60°C under an
atmosphere of nitrogen for 18 hours. The reaction mixture was then partitioned
10 between ethyl acetate (10 ml) and water (10 ml), and the organic layer'
separated. The organic layer was then washéd with a saturated aqueous
solution of sodium chloride (3-fold 10 ml) and concentrated in vacuo to give a
residue which was purified by flash column chromatography on silica gel eluting
with a solvent gradient of 10:90 changing to 50:50, by volume, ethyl acetate :
15 pentane. The product was finally triturated with pentane (5 ml) giving endo-3--
{{(5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-8-aza-bicyclo[3.2.1]
octane-8-carboxylic acid tert-butyl ester (100 mg) as a white solid.

"H NMR (400MHz, CDCIs): 8= 8.51-8.56 (1H, d), 8.32-8.36 (1H, dd), 7.98-8.00
(1H, d), 7.01-7.15 (4H, m), 4.37-4.43 (1H, m), 4.11-4.30 (2H, brs), 2.14-2.36
20 (2H, brs), 1.91-1.98 (2H, m), 1.70-1.84 (4H, m), 1.43 (9H, s) ppm.

|LRMS (electrospray) : m/z [M+Na]* 482, [M-H]J" 458,




ONH A 3 OW]IDNFH NOF 3 Augnst 2006

Exo-[ 2-( 5}%/3 Fl uor o- 2- (4-fl uor o- phenoxy) - pyri di ne- 3- car bon&%%‘- am no} - 8-azo
- 5 bi cy}gp ‘?82:.551] -oct-8-yi)-2-o0xo- g%{uyl ] - carbam c aci d-Fete @9‘9? ester
(760 g, 1.5 mmol) (see Preparation was dissolved in 2 Macetyl chloride
in nmethanol (10 m). The reaction m xture was stirred 500C under an

at nosphere of nitrogen for 3 hours and the solvent then renoved in vacuo.
~—The resi dPeepafaticiv 8D lediRRANYBLAZABId\A6]3.2.91648) 3-91) b -AoP6-2- (3 -Na60FL-01 Vi Ng
exo-N-[ 8-(2Z2-amno 10 )

acet yl ) - 8 phenoxyl-pigotinmamide oct - 3-yi ) - 5- f | uor o- 2- (4-f | uor o- phenoxy) - ni coti n
am de hydrochloride (600 ng) as a white solid. 6): "H N VIR (400vHz,
DMSO-d 8 = 8.29-8.33 (IH, d), 8.13-8.23 (31-1, m, 7.92- 7.96 (1 H, dd),
7.16-7.25 (4H, m, 4.50-4.58 (1 H, brsp, 4¢Z82841 (1 H nm, 4.21 - 4.27
(114 m, 3.80-3.90 (1H m, 3 60-3.723{(1 , 1.70-2.06 (6H, m, 1.49-
15 1.64 (2H, m ppm LRVS (ther @ ) z H + 417. 8 August 2006 WO

03/ 068235 PCT[ | B0O3/00439 200 , ratifhn 38 :

anti-(44[ 2- (Benzo[ | . 31di oxol - 5- vigxy)=@®-fl uor o- pyri di ne-3

car bonyl | ~am nol - cycl ohexyl)-carbam c pcid tert-butyl este H N C ne
,,0,%Y Y-Me O

- Endo-3-{[(5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-8-aza-

S5 bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (1.92 g, 4.2 mmol) (see
Preparation 31) was dissolved in 2.2 M acetyl chloride in methanol (20 ml) and
the reaction stirred at room temperature under an atmosphere of nitrogen for
1hour. The reaction mixture was then heated at 50°C for 3 hours before
removal of the solvent in vacuo. The residue was then partitioned between

-10 dichloromethane (50 ml) and water (50 mi), the pH of the aqueous phase
adjusted to pH>8 by addition of sodium hydrogen carbonate and the organic
layer separated. The aqueous phase was then further extracted with ethyl
acetate (50 mi) followed by 10 % methanol in dichloromethane (5-fold 50 ml).
The combined organic extracts were then concentrated under reduced

15 pressure. The residue was azeotroped with toluene giving endo-N-(8-aza-
bicyclo[3.2.1]oct-3-yi)-5-flucro-2-(4-fluoro-phenoxy)-nicotinamide (1.40 g) as a
white solid.

"H NMR (400MHz, DMSO-d®%): § = 8.34-8.39 (1H, d), 8.16-8.18 (1H, d), 7.97-
8.01 (1H, dd), 7.18-7.23 (4H, d), 3.99-4.06 (1H, m), 3.33-3.40 (2H, brs, partially
20 masked by solvent), 1.85-1.99 (4H, m), 1.64-1.72 (2H, d), 1.49-1.57 (2H, m)

LRMS (thermospray) : m/z [M+H]* 360.




F-_ 0OM NH NO 2-(4-Benzo[ 1, 3] di oxol -5-yl oxy) - 5- quorsﬁm cqgg%c acid
(5.0 g, .18.04 mmpl) (see b5 reference patent application

I-hydrox‘VBé’ﬂ?@F?ﬁ azole (3.66 g, 27.06 nmol), PCT/TB03/00439

1- (3-di net hyl am nopropyl ) - 3- et hyl car1 odi i m de hydrochloride (4.50 g, 23.45
mml) were stirred in N Ndinethylformande (40 nl) at room tenperature
under an atnosphere of nitrogen for 45 m nut es. anti-(4-Am no-

cycl OheXyP}e%ﬁrghw @3l L

Preparation Lo
nmor phol i nﬂ_uom-mcotumm mmol ) and the reaction mxture stirred for a
further 16 hours. The solvent was then renoved in vacuo, the residue

di ssolved in ethyl acetate and the soI ution vvashed sequentially with water

and a saturated aqueous solution aj qr'c de. The organic |ayer was
separ ated, dried over anh¥drous 1 sod N.m ul p and the sol vent renoved
I n vacuo. The residue was RS w th~ag¥ethyl ether and dried in

vacuo to give anti-(4-([2- H

(benzo[ 1, 3] di oxol - 5-yl oxy) - 52 ,\[/ Q- Py (i di ne-3-carbonyl ] -am no) -cycl ohexyl )
- carbamc acid tert-butyl ester (6.695 g) as a white solid. "HNWVIR
(400WHz, DIVISO-d): 8 =8.15 (1 H m, 7.88 (1 H m, 6.85 (1 H d), 6.78

20 (1 H, ﬁ-phl@o%l—ﬂ(:drd—lmodimchaéi& &28 %4, 50 mrﬁo@ séQFPreE))a%Elongﬁﬂlwkb m,
ppm

it v ittt i diehibrometiat ¢ bowdNaisettfoanamisio @ Al sided.

TV Bo0IRdA B BAER A R Sire 773 7. 250, g, he resctn

5- f | uor o-mhdwei wasitben gttt at nbomi eengkrai®e folNH8 GoursrafterGvhich time the

solvent was removed in vacuo. The residue was azeotroped with toluene, then

- suspended in  dichloromethane (300ml) and exo-8-benzyl-8-aza-

10 bicyclo]3.2.1Joct-3-ylamine reference Patent applicaton WO 00/38680)

(10.829, 50 mmol) added followed by addition of triethylamine (14 ml,

100 mmol) in dichloromethane (100 ml). The reaction mixture was then held

under an atmosphere of nitrogen at room temperature for 5 hours and then

washed with a saturated aqueous solution of sodium chloride (3-fold 300 ml).

15 The organic phase was separated, concentrated in vacuo and the residue

purified by flash column chromatography on silica gel eluting with a solvent

gradient of 100:0 changing to 90:10, by volume, dichloromethane : methanol

giving exo-N-(8-benzyl-8-aza-bicyclo[3.2.1]oct-3-yl-2-chioro-5-flucro-
nicotinamide (17 g} as a white solid.

: 20 "H NMR (400MHz, CDCl3). 3= 8.30-8.32 (1H, d), 7.81-7.85 (1H, dd), 7.20-7.38
. (5H, m, partially masked by solvent), 6.28-6.31 (1H, d), 4.30-4.42 (1H, m}, 3.55
(2H, s), 3.22-3.30 (2H, brs), 2.02-2.13 (2H, m), 1.91-1.99 (2H, m), 1.72-1.80

(2H, quart), 1.60-1.70 (2H, 1) ppm.

_ LRMS (electrospray) : m/z [M+H]" 374, [M-H]* 372.




é-am’ no) -

Anti - (4-{[2-(Benzo[1, 3] di oxol -5-yl oxy) -5-fl uoro-pyddi ne- 3car bot%E
ee

5 cycl ohﬁ%)ylzg-car bam c acid tert-butyl ester (6.7 g, 14. 1§ FO)
Prepar at 'OP388%as treated with 4M '5'8 in di oxan (40 m PCLERPME?r eacti on
m xture stirred for 90 minutes. Thé’%olvent was then reduced in vacuo and
a solid precipitated. The precipitate was suspended in diethyl ether, |
filtered and then dried in vacuo to give

anti - N- (4ppgpdratienc82hexybN-f8-68 :
ni coti nanide nyo g ) F H N :
DI VI SO d Huor@phedo icofinathide8. 20 (1 H, d), 7.86-7.99 (4 H m, 6.86 (1
H d), 6.80(I H d), 6.58 (1 H m, 5.99 (21-1, s), 3.60-3.70 (1 H m,
2.90- 2.95 (1 H m, 1.85-1.98 (41-1, m, 1.25-1.45 (41-1, m ppm
Preparation 40 : anti-(4-Am no-cychoho NCa acid tert-butyl este H
.,-0O,Nyo e Y-M . 0 M 15 H2N Ant|i i i n | ohexane (18.27 g, 0.16
nol ) was dissolved in di 7)) the solution cool ed at
GOC under an at nosphere of hitr gerd The reaction m xture was mai ntai ned
at OOC and a solution of di- Gutyl dicarbonate (6.98 g, 0.032 nol) in
di chl oronet hane (70 m) added 8 August 2006 WD 03/068235 PCT/|B03/ 00439
202 - dropwi se over a period of 5 s. The reaction mxture was stirred at
room tenperature for a further purs and then washed with water (200
m ). The organic |ayer was separajied, extracted with a 10 % aqueous
~solution of citric acid (200 m) land the organi c phase di sgarded. The pH
of the aqueous phase 5 was then irtreased to pH>8 by the addition of 0.88
anmoni a and extracted wth dichloronethane (3-fold 150 nl). The organic

extracts in dried (g dr Qus,ma si um.sul.phate and the

sol vent réﬁ%’&é@ggﬁn ﬁ%ﬁzi’“8'°Y§|°3%Eaﬂ?&tf¥'x['§?ﬁ?‘#6- %}ﬁ\’gﬁéwp' W8ni ¢ acid

tert-bgty{7.@gl o1 findP (8de Frepakfiond33s), 4-fluorophenol (2.6 g, 23 mmol) and
caesium carbonate (13.8 g, 42 mmol) were stirred in N,N-dimethylformamide

(200ml)- at 70°C under an atmosphere of nitrogen for 20 hours. The reaction -
- mixture was then partitioned between ethyl acetate (300 ml) and water (300 ml)

and the organic layer separated. The organic phase was. then washed with a

10 saturated aqueous solution of sodium chloride (3-fold 200 ml), concentrated in
vacuo and the residue purified by flash column chromatography on silica gel
eluting with a solvent gradient of 20:80 changing to 100:0, by volume, ethyl
acetate : pentane. The product was triturated with pentane (30 ml) giving exo-
N-(8-benzyl-8-aza-bicyclo[3.2.1]oct-3-y!-5-fluoro-2-(4-fluoro-phenoxy)-

15 nicotinamide (6.3 g} as a white solid.

'H NMR (400MHz, CDCl3): § = 8.26-8.30 (1H, dd), 7.96-7.98 (1H, d), 7.58-7.64
(1H, d), 7.17-7.33"(5H, m), 7.04-7.16 (4H, m), 4.30-4.42 (1H, m), 3.48 (2H, s),
3.20-3.25 (2H, brs), 2.03-2.11 (2H, m), 1.88-1.86 (2H, m), 1.72-1.80 (2H,
quartet), 1.55-1.62 (2H, m, partially masked by solvent) ppm.

20 LRMS (electrospray) : m/z [M+H]" 450, {[M-H]" 448.




"H NVR (400vHz, CDC13): 8 = 4.35 (br s, 1 H), 4.55 (br s, ,l t%ﬁﬁ/g(br S,
1H, J‘g %@?s'z 65(mIH), 1. 80-2.00(m4H), 1. 10-1.50(m - 14

(electro Brg 253 2 [ MFH] + 215. Prq?faration 41 2- chl or XS RYEPE®ni coti ni ¢
acid O FNO OH Ethyl-2-chloro-5-11uoro-nicotinoate (50.4 g, 0.247 nol)
(see reference J. Med. 15 Chem, 1993, 36 18), 2676-88) was dissolved in
tetrahydrofuran (350 mM) and a 2 M aqueous solution of Iithium hydroxide
(247 m, Prefitratibh) 3850dedxolNg8-ARABIcyeoBIX 116 -1GR-5u6FER-(ALfl e -
tenperature [ . 1he p by
addi ti on phemoxy}nicotinamidec aci d and then extracted with dichl oronet hane

(3 fold). The conbined extracts were dried over 20 anhydrous nagnesi um
sul phate and the solvent renoved in vacuo to give a solid which was
triturated with diethyl ether and theg dried Myyacuo to give 2-
chloro-5-fluoro nicotinic acid (40.56(g) as\a white solid. '"H N VIR

~ (400VHz, DMSO-dr): 8 = 8.20 Fi , S) ppm LRMVS
(electrospray) mz [MH 174. 06 WO 03/068235 PCT/1B03/00439
203 Preparation 42a 80: 20 syn: t£M4- Am no- cycl ohexyl )-carbam c acid
tert- butyl este H NO M M 0 MNe Y H2N (::: 80:20 syn.anti

1, 4-Di am no cycl ohexane (20 g, 0.175 | ) was dissolved in

- 10 % Palladium on carbon (0.5 g)-and ammonium formate (7.5 g, 115 mmol)

5 were added to a solution of exo-N-(8-benzyl-8-aza-bicyclo[3.2.1]oct-3-yl-5-

fluoro-2-(4-fluoro-phenoxy)-nicotinamide (5.15 g, 11.5 mmol) (see Preparation

34) in ethanol (35 ml) under an atmosphere of nitrogen and the reaction mixture

heated at refiux for 25 minutes. The reaction mixture was then cooled, filtered

through a short column of arbocel {washing with ethanol) and the filtrate

10 . concentrated under red'uce'd pressure. The residue was purified by flash

column chromatography on silica gel eluting with 90:10:1, by volume, |

. dichloromethane : methanol : ammonia giving exo-N-(8-aza-bicyclo[3.2.1}oct-3-
yl)-5-fluoro-2-(4-flucoro-phenoxy)-nicotinamide (3.4 g) as a white foam.

'H NMR (400MHz, CDCls): = 8.26-8.31 (1H, dd), 7.97-7.99 (1H, d), 7.56-7.70
15 (1H, d), 7.00-7.14 (4H, m), 4.33-4.43 (1H, m), 3.52-3.60 (2H, brs), 1.97-2.06
~ (2H, m), 1.73-1.88 (4H, m), 1.41-1.50 (2H, t) ppm. |

LRMS (thermospray) : m/z [M+H]" 360.




5 di chl oronet hane (160 m) and the solution cool ed at éﬁger
at nosph §03@f8 nitrogen. The reaction m xture was naint ai r§

sol uti on O3 @rE2} er ¢ - butyl dicar bona}e (7.65 g, 0.035 no S:T/i“ﬂ’m"“g
di chl oronet hane (40 m ) added drop %e over a period of 5 hours. The
reaction mxture was stirred at room tenperature for a further 16 hours
and then washed with water (200 m). The 10 organic layer was separated,

- extract edppbpdratiol) %eaqueogﬁo ol(
pH>8 b Barbofn ' biovs: Altoct-8ryl R ok o arhdmicoge
(2-fold 1 Tt}e organl C extracts Were conbi ned dr| ed over anhydrous
magnesi ur&&&l—%&ﬁd t he sol vent renmoved in vacuo. The 15 residue was
then triturated with pentane to give 80:20 syn: anti (4-am no-

cycl ohexyl) - carbamc acid tert-butyl estap (5 143 g) as a solid. "HNVIR

6and a

(400VHz, CDC13): 8 = 4.60 (br s, O. 81 1) (B sme0.21-1), 3.63 (br S
0.81-1), 3.39 (br s, 0.21-1), %»80- ‘E 13(432%60 2.65 (m 0.21-1),
1.96-2.00 (m 0.21-1),g1.80-1. L 21-1) 5 (m -17H ppm 20
LRVS( el ectrospray): m z[ MM #2¢ ratlon

m d“amd tert-butyl este HCH3 "'[:::), ANyO
® 03/068235 PCT/1B03/00439 204 5% Pal | adi um
toluene (10 mM) and was added to

d tert-butyl ester (170 g, 0.71 nol, see

Syn- (4- Am no- cycl ohoxyl ) -
CH- 0 CH3 H2 8 August 200¢
on charcoal (5 g) was mxed wt
(4-azi do-cycl ohexyl ) -carbam c
W99/ 54284) in nethanol (400 The m xture was hydrogenat ed

(80at nospheres) at roomtenperafure for 18 hours and then filtered. The 5
sol vent was evaporated in-vacug and the residue was triturated wth ethyl
acetate (50 m) and then with hexane (200 m ). The solid obtained was
isolated by filtration, dissolved in ethyl acetate (600 ml) and filtered
t hr ough d&’rteﬂ@noxycarbonyl-glycme (284 'mg, 1.6 mmol), 1-hydroxybenzotriazole

(257 mg, 1.9 mmof) and 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide

- hydrochloride (375 mg, 1.9 mmol) were stirred in dichloromethane (10 ml) at

-room temperature and exo-N-{8-aza-bicyclo[3.2.1]oct-3-yl)-5-fluoro-2-{(4-fluocro-

phenoxy)-nicotinamide (570 mg, 1.6 mmol) (see Preparation 35) added

.10 followed by addition of N-methyl morpholine (0.21 ml, 1.9 mmol). The reaction

mixture was then stirred under an atmosphere of nitrogen at room temperature

for 4 hours before being washed with water (10 mi). The organic phase was

separated, concentrated in vacuo and the residue purified by flash column

chromatography on silica gel eluting with 100:0 changing to 98:2, by volume,

15 dichloromethane : methanol giving exo-[2-(3-{[5-fluoro-2-(4-fluoro-phenoxy)-

pyridine-3-carbonyl}-amino}-8-azo-bicyclof3.2.1]-oct-8-yl)-2-oxo-ethyi]-carbamic
acid-tert-butyl ester (760 mg) as an oil.

'H NMR (400MHz, CDCl3): 8= 8.28-8.34 (1H, m), 8.0-8.02 (1H, m), 7.59-7.65

_ {1H, d), 7.05-7.16 (4H, m), 5.37-5.43 (1H, brs), 4.72-4.78 (1H, brs), 4.57-4.70

20 (1H, m), 4.15-4.20 (1H, brs), 3.89-3.94 (2H, brs), 2.16-2.23 (1H, m), 1.94-2.15

- (2H, m), 1.82-1.92 (1H, m), 1.58-1.68 (1H, t}, 1.40-1.66 (10H, m), 0.90-0.96
(2H, d) ppm.

LRMS (electrospray) : m/z [M+Na]" 539, [M-H]' 515.




The f||trate was concentrated in-vacuo to give a slush th%t wastaﬁiogut ed
WwWth hex g300 m ). The solid obtained was isolated b n and
was wash¥ 013_{9 &I h ethyl acetate in _hexane (20:80). The TWOP‘I Quors were
conbi ned and evaporated in-vacuo, tf% resi due was purified by

chromat ography on silica gel using ethyl acetate and then nethanol as
eluant. The material obtained was crystallised fromethyl acetate and

“hexane angrepgRitied 37 ¢ hekdN-f8- !ﬁhnﬁn@ﬁhééi |m-d£a-b:c clo[3.2.1Joct-3-yl)-5-
syn- (4- ani No- cycl onexyl J - car ba - DU €S [
15 (76 g) fuggogs(dsfiacraphemoxy)-nicetihamide h drochlorlde
Syn44-r (2- Chl oro-5-fl uoro-pyei di ne- 3- carbonyl) am nol cycl ohexyl | -carbam c
acid tert-butyl este H N O F Nzz N : CH% HHCCH3 0d 20
2-Chl oro-5-fluoro nicotinic acid (1 g, 5.7 |, see Preparation 41), 1-(3-
di met hyl am nopr opyl - 3- et hyl car bodl{ ni dgs dmgzhm6hpﬂe (1.2 g, 6.27 nmol)
and : 1-hydroxybenzotriazol e hydratie (Q384% g, 6.27 nmol) were added to
(4-ami no- cycl ohexyl)-carb ‘“Hutyl ester (1.28 g, 5.98 nmol,
see Preparation 42b) in N, t hy formam de (20 m) containing
“triethylamne (2.38 m, 17 The m xture was stirred for 18 hours
and then partitioned between chy acetate and water. The organic solution
was washed with water and then w 8 August 2006 WD 03/068235
on of sodiumchloride, dried over
nagnesiun1su|phate and evapor at®g. n-vacuo. The residue was purified by
chromat ography on silica gel wusimg cyclohexane in ethyl acetate (40:60) to
gi ve syn-{4+2-chl or o-5-fl uoro- F

olid

- Exo-[2~(3-{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-8-azo-
5 bicyclo[3.2.1]-oct-8-yl)-2-oxo-ethyll-carbamic  acid-tert-butyl ester (760 g,
1.5 mmol) (see Preparation 36) was dissolved in 2 M acetyl chloride in
- methanol (10 ml). The reaction mixture was stirred 50°C under an atmosphere
of nitrogen for 3 hours and the solvent then removed in vacuo. The residue was
azeotroped with methanol (5 ml) and dried in vacuo giving exo-N-{8-(2-amino-
- 10 acetyl)-8-aza-bicyclof3.2.1]oct-3-yl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
hydrochloride {600 mg) as a white solid.

'H NMR (400MHz, DMS0-d%: & = 8.29-8.33 (1H, d), 8.13-8.23 (3H, m), 7.92-

7.96 (1H, dd), 7.16-7.25 (4H, m), 4.50-4.58 (1H, brs), 4.28-4.41 (1H, m), 4.21-

4.27 (1H, m), 3.80-3.90 (1H, m), 3.60-3.72 (1H, m), 1.70-2.06 (6H, m), 1.49-
15  1.64 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 417.




pyri di ne- 3- car bonyl ) - am no] - cycl ohexyl ) -carbam c acid terte ua;uﬁ gter
(1.01 g)W 503' L (400VHz, CDC13) : 438. 33(1H,d),7.80(1H m, 6. % 4. 54(1 H,
m, 4. 16"C%%y ) 3.64 (1 H, s), 1.86 (611, m, 1.76 ( 2RCTR§03/084337 (911,
s). LCV5 (electrospray): niz [ MtNa] < %94, 396 Preparation 44

- Svn- N- (4- am no- cycl ohexyl ) -2-chl oro-5-fl uoro- nicotinam de hydrochl oride
NH2,HOl F H 10 N d Hydrogen chloride (4Min 1,4-dioxane, 20 nf) was
added to. Ppraphfhtion BEOE Camt-(4{[2-
fl uoro-pyfi -
ester . (1cathonylP-anyinov carhanicos yl ¢stbiroxane (10 nl) and
was stirred for 1 hour. The solvent was evaporated in-vacuo and the
residue triturated with 15 diethylether. Thg resulting naterial was dried

i n-vacuo to give syn-N-(4-am no- cycl obexy|N:2-0Q! ##%-5-fl uoro-ni coti nami de
hydrochl ori de as an off white sol¥d ‘1 o). ' F-MMR (400VHz, CD30D): 8
3.2 (e
8

8.41 (1H, d), 7.79 (1H ., 4.07MaH H m, 1.88 (8H m. 20

LCVS( el ectrospray): m z[ M+ 271‘}1| gust 2006 WD 03/068235

PCT/ 1 B0O3/ 00439 206 Preparakt}
Syn-2- Chl oro-5-fl uoro-N-[4-( MNhyd? oxy- 4-net ho
benzovi am no) 7cycl ohexyl | -nicotipamde 0, CH3 HO O CH H

0
o/

2-(4-Benzo[1,3]dioxol-5-yioxy)-5-flucro-nicotinic acid (5.0 g, 18.04 mmol) (see

5 reference patent application WO 98/45268), 1-hydroxybenzotriazole (3.66 g,
27.06 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(4.50 g, 23.45 mmol) were stirred in N,N-dimethyiformamide (40 ml) at room
temperature under an atmosphere of nitrogen for 45 minutes. anti-(4-Amino-
cyclohexyl)-carbamic acid tert-butyl ester (3.87 g, 18.04 mmof) (see Preparation

10 40) was then added followed 'by' addition of N-methyl morpholine (4 mi,
36.08 mmol) and the reaction mixture stirred for a further 16 hours. The solvent.
was then removed in vacuo, the residue dissolved in ethyl acetate and the
solution washed sequentially with water and a saturated aqueous solution of
sodium chloride. The organic ilayer was separated, dried over anhydrous

15  sodium sulphate and the solvent removed in vacuo. The residue was then
triturated  with diethyl ether and dried in vacuo to give anti-(4-{[2-
(benzo[1,3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyl]-amino}-cyclohexyl)-
carbamic acid tert-butyl ester (6.695 g) as a white solid.

"H NMR (400MHz, DMSO-d®): & = 8.15 (1H, m), 7.88 (1H, m), 6.85 (1H; d), 6.78
20 (1H, d), 6.64 (1H, d), 6.58 (2H, m), 5.99 (2H, s), 3.62 (1H, m), 3.15 (1H, m),
1.70-1.90 (4H, m), 1.32 (9H, s), 1.10-1.30 (4H, m) ppm.

LRMS (thermospray) : m/z [M+Na]* 496




N C 1-(3-D nethyl am nopropyl - 3- et hyl carbodi i m de hydroclglﬂéugtezobg. 27 g,

17 mol dded to
syn- N(kgﬁslﬁ%i%icl ohexyl ) - 2-chl oro;5-fl uor o- ni coti nam d%CW?@?:ﬁ?orl de

(3.5 g, 11.3 mol, see Preparation A ), 1-hydroxybenzotriazole hydrate

(1.69 g, 12.5 nnDI) and 2- hydr oxy- 4- met hoxybenzoic acid (1.91 g, 11.31

nmmol ) in N, N-dinethylfornanide (50 M) containing triethylamne (8 m, 57

mol ) . ThPreparationas : s t-Nei-AbivouévelaREx V2N BERE ofY SRSIbRbES-yiBxyjRcuo. 10

The residue was partitioned Detween etnyl acetaie an organi c

phase wasSrfluore-nigetinanyide hvegochlorideio. The residue was purified by

chromat ography on silica gel using ethyl acetate in pentane (30:70) then

changi ng the eluant for the colum to ammoni um hydroxi de and nmethanol in

di chl oronet hane (1:10:90). The materi al dh¢(mas triturated with

met hanol 15 in dichl oronethane (5:9

syn-2-chl oro-5-fl uoro-N-[ 4-¢2-hydro

nethoxy benzoyl ami no) - cycl ohexy! T_yfi c’t narfi de as a white solid (940 ng).
"HNIVIR (400VMHz, DWVSO-d6): 812, 48 (I’H, s), 8.53 (21-1, s), 8.23 (1 H,

d), 7294 (1 H nm, 7.84 (1 H 'H @43 (1 H d), 6.38 (1 H s), 3.88

(21-1, m, 3.74 (31-1, s), 1.73 -1, m. 20

LCMS( el ectrospray) : m z[ M-H] +444, 4 August 2006 WO 03/068235

PCT/ 1 B03/ 00439 207 Preparation 4
Syn-(4- ([ 2- (4-Fl uor o- phenoxy) - pyri e*3-carbonvil .

am nol - cycl ohexyl)-carbam c acid teq5‘putyl ester H NO O J:Do~* CH3 N
HHICCH3 NO

Anti-(4-{[2-(Benzo[1,3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyl}-amino}-

5 cyclohexyl)-carbamic acid tert-butyt ester (6.7 g, 14.15 mmol) (see Preparation
38) was treated with 4M HCI in dioxan (40 ml) and the reaction mixture stirred
for 90 minutes. The solvent was then reduced in vacuo and a solid precipitated.
The precipitate was suspended in diethyl ether, filtered and then dried in vacuo
to © give  anti-N-(4-amino-cyclohexyl)-2-(Benzo[1,3]dioxol-5-yloxy)-5-fluoro-

10 - nicotinamide hydrochioride (6.13 g) as a white solid.

'H NMR (400MHz, DMSO-d®): 5 = 8.24 (1H, d), 8.20 (1H, d), 7.86-7.99 (4H, m),
6.86 (1H, d), 6.80(1H, d), 6.58 (1R, m), 6.99 (2H, s), 3.60-3.70 (1H, m), 2.90-
2.95 (1H, m), 1.85-1.98 (4H, m), 1.25-1.45 (4H, m) ppm.

Pre

H,N

15

Anti 1,4-Diamino cyclohexane (18.27 g, 0.16 mol) was dissolved in
dichloromethane (80 ml) and the solution cooled at 0°C under an atmosphere
of nitrogen. The reaction mixture was maintained at 0°C and a solution of di-
tert-butyl dicarbonate (6.98 g, 0.032 mol) in dichloromethane (70 mi) added .




F 0-(7-Azabenzotriazol-1-yl)-N,N, N, N ,-tetranethyl uroni YR ugust 2006

hexaf | u 5 (2.24 g, 589 mml) was added to

2-(4-11 Wﬁg’ﬁéﬁ%xy) nicotinic acid .916 g, 3.93 nmol) PCFI@I‘%“’%”base
(.37 mM, 7.86 mol) and to syn-(4- &Rt no- cycl ohexyl)-carbam c acid
tert-butyl ester (1.01 g, 4.71 mmol, see Preparation 42-13) in

N, N-di net hyl formam de (26.2 m ) and was stirred for 18 hours. The reaction

m xture wapomdss idvepacheRiGd T ) hoaks THel Aéhdioh mdure Waétstfn%doét idom -
di et hylether (200 m) and ethyl acetate (50 m%@the aqueous I?Ser was

~ separ at edtesneeraiuredet adfurihen 18t hgursaanst t'heé! veshed vwituwater 889‘611 efihér gani c

agnest un e R W sl R b 1R Bl Bt e, o

chr omat ogaaamoonneldnucwzeg@iganm %s@aset Bisbamdt aIhe pH of thé clypsens phase! uant
- 15 (grad| ent Lrom 25: 73 to 50: 50
syn- (4 {[vga(mt £n dapr@agﬁgﬁgXW%ﬁy gneh@dgmon of 0.88 ammonia and extracted

carbony! T ABHCRYRAIRRS) (G P 2phe BB i B ot 1

- -H, d), 1.dde&d 68drdnhydmpus mathesurhisulphateladd tiiel stlven) renSoet i@ vaduotd, 1. 77

BN R SN MY St I TR

Syn- N- (4- Am no- cycl ohexyl ) -2-(4-fl uoro-phenoxy)= nicotinam de

~hydr ochl oty WH £
Syn-(4- ([ 2- ?L?"?II u%ro ghgr%(lsrapyﬁ%ﬁszyy rgogsy l;irs 1l-io'?’-‘(‘:(g/ I-g)l) car ba

“mc  $0ac260:265(bytlil), £80e2.00960 4iD), 12031.66¢m, ~ddé)Ppepar at i on 46) was
suspended in

LRMS (electrospray) : m/z [M+H] 215.

Preparation 41 : 2-Chloro-5-fluoro nicotinic acid

0

l\ OH
~

N~ ~cl

Ethyi-2-chloro-5-fluoro-nicotincate (50.4 g, 0.247 mol) (see reference J. Med.
15 Chem., 1993, 36(18), 2676-88) was dissolved in tetrahydrofuran (350 ml} and a
2 M aqueous solution of lithium hydroxide (247 mil, 0.495 mol} added. The
reaction mixture was stirred at room temperature for 3 days. The pH of the
‘solution was reduced to pH1. by addition of 6 N hydrochloric acid and then
extracted with dichloromethane (3 fold). The combined extracts were dried over
-20 anhydrous magnesium sulphate ‘and the solvent removed in vacuo to give a
solid which was triturated with diethyl ether and then dried in vacuo to give 2-
chloro-5-fluoro nicotinic acid (40.56 g) as a white solid. |

"H NMR (400MHz, DMSO-d®): § = 8.20 (1H, s), 8.62 (1H, s) ppm.

LRMS (electrospray) : miz {M+H]" 174.




a solution of hydrogen chloride in 1,4-di oxane (4M 20 m)SI%agus%’%GSt' rred
for 3.5 hours at roomtenperature after whi ch the sol vent evapor at ed
i n-vacuoWo qs@s:bzp e PCT/IB03/00439

syn- N- (4- ami no- cycl ohexyl ) - 2- (4-f1 udPb- phenoxy) - ni cot i nani de hydr o-
chloride as a white solid (1.04 g). 10 'H NWVR (400vHz, CD30D): 5 8.29
(11-1, d), 8.19 (11-1, d), 7.22 (51 1, m, 419 (1 H m, 3.28 (1 H m,
B epar at | preBAratibn 422 ¢ RASRRR Ehharc adiarieh

' Preparatl

am nol - ~cly ﬂbsgj) nlcotlnamde HnN O NYN-,// NJ~OH Ne, _ 15 F 8
August 2006 WO 03/068235 PCT/1B03/ 00439 209 A sol ution of -

syn- N- (4- am no-cycl ohexyl ) -2-(4-fl uoro-phenoxy)-ni coti nam de hydrochl oride
(300 ng, 0.82 mml) (see Preparation 4 n§ trpset hylamne (110 lal, 0.82
mol ) in dichloromethane (10 m ﬁ gﬁﬁ’ V%“aﬁhour to a solution of
1,1 -carbonyidil m dazol e (399 ny chl oronmethane 5 (5 m)
Q)

under a nitrogen atnosphere e ureras Meirred for 18 hours and then

diluted with water (10 nml). e organi c solution was washed wi th saturated
sol ution of sodiumchloride (10 ) dri ed over magnesi um sul phate and
evapor at bLR-vacuo., T res due y h Silica
gel  usi ﬁ%o?rgt‘?yé%%nﬂ'i E%'%Wf@r‘c}‘ﬁ! B wad dEsdved in

syn- 2- §4- dithiersmetm@ 160N &ind the soiutron co?Ied at0 C under n atmosphere
(4-[(imdazol e-1-carbonyl)-am no]-cycl ohex -nicotinamde as a wnite foam

(269 nyg) .of MtrgenRThe N OIKUEY Wb maﬁﬁa(r{edl—at 8C add3m splutian of di-8. 21 (1

LD T By ggﬂ@%a?e]r’r.ég 8, 5.098 md 58 didnibrormthane Za0 iy hally 4 00

(11 H,
: dropwise over a period of 5 hours. The reaction mixture was stirred at room

temperature for a further 16 hours and then washed with water (200 mi). The

10 organic layer was separated, extracted with a 10 % aqueous solution of citric

-acid (200 ml) and the organic phase disgarded. The pH of the aqueous phase

- was then increased to pH>8 by the addition of .88 ammonia and extracted with

dichloromethane (2-fold 150 ml). The organic extracts were combined, dried

over anhydrous magnesium sulphate and the solvent removed in vacuo. The

15 residue was then triturated with pentane to give 80:20 syn: anti (4-amino-
cyclohexyl)-carbamic acid tert-butyl ester (5.143 g) as a solid.

'H NMR (400MHz, CDCI3): 3 = 4.60 (br s, 0.8H), 4.36 (br s, 0.2H), 3.63 (br S,
0.8H), 3.39 (br s, 0.2H), 3.80-3.86 (m, 0.8H), 2.60-2.65 (m, 0.2H), 1.96-2.00 (m,
0.2H), 1.80-1.86 (m, 0.2H}), 1.10-2.75 (m, ~17H) ppm.

20 LRMS (electrospray) : m/z [M+H]* 215.

Preparation 42b : Syn-(4-Amino-cyclohexyl)-carbamic acid tert-butyl ester




LI VIS (electrospray): mz [MH + 426 15 Preparation 49 t 2006

4- Am norreth - 3-fl uor ophenol hydrochloride F NH2'HCl )ﬁ‘lﬂ% (910

2-f1 uor o¥9- %&9 y benzon!tH e (6 g, 43.8 mmol), paIIadlﬁﬁ%r W@P‘Wl de (600
ng), ethanol (60 m) and 2N hydrochl29)4f| c acid (6 m) was hydrogenated (60
psi) for 18 hours. The m xture was filtered through Arbocel @ 20 and the
filter cake was washed with methanol and the filtrates were evaporated

_ i n-vacuo. r |

o arm momeR T SHcnyif 6 Efdrchal (#PUEE ch e (10mb A Wi 2098t
DVSO-d6) : t08(4%zm-¢¢c!¢he)@))-ca&)aﬁﬁlo( acid text-buiyl Issten (1H) g1 0.78. 6®l, geel, m),

S0 Ani T SRR oS! sicthansto (801 dTbie Bhe o B ) Wash roicfodendigg™ &t ! on
cycl ohex: Ergﬁr%?‘l aﬁi %ﬁt%Q%f&eWorlﬂs Chdur arﬁl thén Miteted. The

2- Chl or o- -f nic t|n|c acl , see Preparation 41), 1-(3-
"5 di meb hysalvemtopraspeiagorataty ireuadionlidnd the hy:elduehWesl titurated avith Inmrol )

ot iyl TaStAR G 30 178 e 2208 sl e SR bt s olab Doy

- acid met hy e%60b’ " Bhd fﬁl@?ecRQﬁl%ru HC@eﬁte@NEd
Chem 197 ﬂgo %n ruz% and 4qr§(ilet hyl m) pholi’ne (3.76 m, g were 10

~ added “andT lnehef Iimabet wae mestratedem-uacum(bmgiwmsmsbrtbat cwaswlhh#@dr \sﬂthThe

Sol ut i on Bl Teced bl i i oy TRbfo By Bt o

- over 10 with ethyi acetate in hexane (20:80). The mother liquors were combined and

evaporated in-vacuo, the residue was purified by chromatography on silica gel
using ethyl acetate and then methanol as eluant. The material obtained was
- crystallised from ethyl acetate and hexane and combined with the first crop to
' give syn-(4-amino-cyclohexyl)-carbamic acid tert-butyl ester as a white solid
15 (76 g).

Mp 88-80°C

Preparation 43 : Syn-{4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl}-amino}-

cyclohexyl}-carbamic acid tert-butyl ester

20 2-Chloro-5-fiuoro nicotinic acid (1 g, 5.7 mmol, see Preparation 41), 1-(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (1.2 g, 6.27 mmol) and
1-hydroxybenzotriazole hydrate (0.847 g, 6.27 mmol) were added to (4-amino-
cyclohexyl)-carbamic acid tert-butyl ester (1.28 g, 5.98 mmol, see Preparation

- 42b) in N,N-dimethylformamide (20 ml) containing triethylamine (2.38 ml, 17
25 mmol). The mixture was stirred for 18 hours and then partitioned between ethyl
- acetate and water. The organic solution was washed with water and then with




maghesi um sul phat e and evaporated in-vacuo. The residue Vas %t;%doﬁd by

chr omat o\gr as}‘ugﬁ on silica gel using nmethanol in dichl ororret | uant 15

- (gradien O0P80R%% 100 to 3:97) the mgterial isolated was BETAP3{0MRYacuo to
gi ve

anti-4-[(2-chl oro-5-fl uoro-pyddi ne- 3- car bonyl ) - am no] - cycl ohexanecar boxyl i c

acid nethyl ester as a solid (4.23 g). "H NWR (300OvHz, CDCl13): 8 8.32 (1 H,

d), 7.83 & l'étdif) 1Gadit of Is ) ety 16

(L B3, suhte o) 5ol &« d‘rﬁluﬁ'a)?h%ri%@ %*IGH ovéF)m l‘(rﬁros raé) ﬁd

[MH' 313e\8apm'gﬁedtmﬂ»@@eo Ve Oesides 2gas PWQCBbBﬁbMﬁétogianhPOBBmcatgebn 51

Anti-4-fr f.l ug

car bonyl | é%{ﬁé %yp%&é%ﬁﬁéﬂaﬂtgghﬁﬁ8%? i (éogi\cq)otonglf’ﬁﬁyrbﬁ g2§hlqoﬁguorﬂ- 0 F

- Anti - 4- [ (gyridimeBaarbdhypamind]idydidhexgh wartii acidtarnalityf ¥st car boxyl i
c 5 acid '?ryet hyl ester y(L'& 2211&34 y@: %, see Preparatlow R a ded to a

m xture pf 4-fl uorophenol and caesi um car bonate (8.71 g

27 mmoP) 1HhNMR (#eR hﬁq@s)ﬁﬁrﬁ 83 (1 Blode SQMIHV\HQ 6167 (1ét )néldA (AHni t r ogen

at nospher L bet ween wat er
and et hyl'%) g%:(‘la?gﬂq 83 6%21 gLﬁ‘.%gZ@ﬁ*%ioﬁ%ﬁééﬂmBﬁhéﬁm sat ur at ed
solution of 10 sodiumchloride, dried over magnesi um sul phate and

evapor at edlCM$- (eletispiEy): mizEVeNe] @85, 1396i fi ed by chronat ography on silica
gel using nethanol in dichloronethane as eluant (gradient from0:100 to
2:98) the iso]ated was dried in-.vacuo to give

ant i - 4- ([‘BreRakLe Ak | SaisNoid-aminoncyelohexyl)-2-chloro-5-fluoro-

car bonyI 1 nikBti .agq.] boxyl ic acid nmethyl ester as a solid (3.71
g). 15 ~03. 36(1H, n),8.02(1H,d),7.72(IH,d),7.14(4H, n),
4.00 (1 H m, 3.70(31-1, s), 2.22 (31-1, m, 1.67 (21-1, m, 1.30 (21-1

m . | o NH,HCI
- F

| N

=
—
10 N Cl

-Hydrogen chloride (4M in 1,4-dioxane, 20 ml) was added to syn-{4-[(2-chloro-5-

- fiuoro-pyridine-3-carbonyl)-amino]-cyclohexyl}-carbamic acid teri-butyl ester

(1.01 g, 2.72 mmol, see Preparation 43) in 1,4-dioxane (10 ml) and was stirred

for 1 hour. The solvent was evaporated in-vacuo and the residue triturated with

- 15 diethylether. The resulting material was dried in-vacuo to give syn-N-(4-amino-
cyclohexyl)-2-chloro-5-fluoro-nicotinamide hydrochloride as an off white solid

(1.11g).

'H NMR (400MHz, CD;0D): 8 8.41 (1H, d), 7.79 (1H, m), 4.07 (1H, m), 3.25
(1H, m), 1.88 (8H, m).

20 LCMS (electrospray): m/z [M+H]" 372, 274




LO VIS (thermospray): mz [M~ 390 8 August 2006 WO 03/ 0%2%13 st 2006

PCT/ | 803é804/39 212 Preparation 52

Ant i - 44r BOEPAERE 2. (4-fluoro- phonoxg% pyridine-3 PCT/IB03/00439

car bonvi | - am nol - cycl ohexanecar boxyl % acid 0 o OH F,,a H NF

Anti - 4-{[ 5- Fl uoro- 2- (4-fl uor o- phenoxy) - pyri di ne- 3- car bonyl | - am no} - cycl ohex
ane- 5 car boxyl ic acid methyl ester (3.7 g, 9.48 mml see Preparation 52)

at nospher enm ladéind lof@t hhlmd aC| d (10 m) was added and the
m xture was extracted with dichloronethane (3 fold). The conbi ned organic
solutions were 10 washed with saturated sol utign of, sodium chloride dried
over magnesi um sul phate.and evaporated in-vge Ye¢H,esi due was
triturated with diethylether and the SOHI ned was dried in-vacuo to
give anti-4-f[5-fluoro-2-(4-flgoro
phenoxy) - pyddi ne- 3- cagponyl] a
NVR (300VHz, CDC13) .

& ?_prboxyllc acid (2. 459) "H
SINvV8.297(1 H "d), 8.20 (1 H d), 7.95 (1
H 15 d), 7.21 (4H, m,[I3.70 (1HH, 'm), 2.17 (1 H m, 1.91 (4H, m, 1.34
(4H, m. LCVS (thernosprayy- g (M~ 376 Preparation 53

Syn- 4-[ (2- Chl or o- pwi di ne- 3-carbonyl)-am nol cycl ohexanecarboxylic acid

benzyl este 0 0 0 N&
: 1-(3-Dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (3.27 g, 17 mmol)

5 was added ‘to syn-N-(4-amino-cyclohexyl)-2-chloro-5-fluoro-nicotinamide
hydrochloride (3.5 g, 11.3 mmol, see Preparation 44), 1-hydroxybenzotriazole
hydrate (1.69 g, 12.5 mmol) and 2-hydroxy-4-methoxybenzoic acid (1.91 g,
11.31 mmol) in N,N-dimethylformamide (50 ml) containing triethylamine (8 mi,
57 mmol). The mixture was stirred 18 hours and then was evaporated in-vacuo.

10 The residue was partitioned between ethyl acetate and water and the organic

- phase was dried and evaporated in-vacuo. The residue was purified by

chromatography on silica gel using ethyl acetate in pentane (30:70) then

changing the eluant for the column to ammonium hydroxide and methanol in

- dichloromethane {1:10:90). The material obtained was triturated with methanol

15 in dichloromethane (5:95) to give syn-2-chioro-5-fluoro-N-{4-(2-hydroxy-4-
methoxy-benzoylamino)-cyclohexyl]-nicotinamide as a white solid (940 mg).

~ "H NMR (400MHz, DMSO-de): § 12.78 (1H, s), 8.53 (2H, s), 8.23 (1H, d), 7.94
(1H, m), 7.84 (1H, d), 6.43 (1H, d), 6.38 (1H, s), 3.88 (2H, m), 3.74 (3H, 8), 1.73
(8H, m).

20 LCMS (electrospray): m/z [M+H]" 444, 446




H(N)'- C1 8 August 2006 WD 03/068235 PCT/ | B03/00439 2%3 usust 2006
2-Chloraqnicotinic acid (2 g, 12.69 mmol) was suspended in Cﬁ(,gHFOI’OﬁEt hane
(320 m )WOHEEZH nitrogen at mospherg . oxal yl chl ori de ( 3PGLIRPO04] 1) )
was added and then one drop of N, N—%I"l met hyl f or mam de was added and the
m xture was stirred for 3 hours. The solvent was evaporated in-vacuo and
the residue was dissolved in dichloronethane (110 m). A solution of

. syn-4-am g h enz, ShR
A ’Eit: orophenoxyi-nyrid]

di chl orowﬁl yéiohex))-ouibanfld udid fertibityhdaterr € was stirred under a
ni trogen at nosphere for ours. e reactron m xture was washed with
water (2-fold 100 m ), then 10 saturated sglution of sodiumchloride (100
m ), dried over magnesi um sul phate and ev@porated in-vacuo. The residue
was di ssol ved in dichloronmethane® (50 j hed with citric acid solution
(50 M), dried with saturated soliuti g sedi ugchl ori de and evaporat ed

i n-vacuo to give syn-4-[(2fchigro-Nyridine- 3- s

car bonyl ) - am no] - cycl ohexallecarboxyl i c aci d H€n&jl, ester as an orange solid
15 (4.80 g). "H NWR (400OVHz,N 3): 8843 (1 H mM, 806 (1 H m, 7.31
(61-1, m, 6.44 (11-1, m, 6.11)(21-1, s), 4.16 (11-1, m, 2.37 (11-1, m,
1.94 (21-1, m, 1.73 (61-1, m CVE (el ectrospray): mz [ M:Na] + 395, 397
Preparation 54 Syn-4-fr2-(4-Fl phenoxy) - Pvri di ne- 3- carbonyl 1 20

am nol - cycl ohexanecar boxylic acirg benzyl ester 0 00 HNO N F 8 August
2006 F

- O-(7-Azabenzotriazol-1-yl)-N,N,N’,N’,tetramethyluronium hexafluorophosphate

5 (2.24 g, 5.89 mmol) was added to 2-(4-fluoro-phenoxy)-nicotinic acid (0.916 g,

3.93 mmol), Hlnig's base (1.37 ml, 7.86 mmol} and to syn-(4-amino-

cyclohexyl)-carbamic acid tert-butyl ester (1.01 g, 4.71 mmol, see Preparation
42-B) in N,N-dimethylformamide (26.2 ml) and was stirred for 18 hours. The
reaction mixture was partitioned between water (100 ml) and a mixture of

- 10 diethylether (200 ml) and ethyl acetate (50 ml). The aqueous layer was
-separated and extracted with ethyl acetate (50ml) and the combined organic
layers were washed with a saturated solution of sodium chloride, dried over
magnesium sulphate and evaporated in-vacuo. The residue was purified by
chromatography on silica gel using ethyl acetate in cyclohexane as eluant

15 (gradient from 25:73 to 50:50) to give syn-(4-{[2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl]-amino}-cyclohexyi)-carbamic acid tert-butyl ester as white solid

(1.07 g).

~ "H NMR (400MHz, CDCl3): § 8.60 (1H, d), 8.20 (1H, d), 1.91 (1H, d), 1.17 (5H,
m), 4.40 (1H, m), 4.19 (1H, s), 3.61 (1H, s), 1.77 (8H, m), 1.42 (9H, s).

- 20 LCMS (electrospray): m/z [M+Na]" 452




WO 03/ 068235 PCT/ | EBO3/ 00439 214 upust. 2006
Syn-4-| (‘é chl or o- pyri di ne- 3-car bonyl ) -am no] - cycl ohexanec%rpbgklyl ic acid
benzyl YOUPORSS ' 5 36 rmol, see Preparation 53) was abdEHPBEM4 i xture
of 4- fluorophenol (661 ng, 5.90 mTﬁs) and caesi um carbonate (3.495 g,
10.72 mmol ) in N, N-dinethylformam de (20 m) and was stirred under a 5
ni trogen atnosphere at 550C for 18 hours. The m xture was partitioned
bet ween wgj m ) apnd.et RC i A0 was
washed leg argiBn™ J4pnC o Syn e e JL"ﬂe’%ﬁover
magnesi unnicotinamidedndirechboridé ed i n-vacuo. The residue was purified by
chromat ography on silica gel using nethanol in dichloronethane as eluant 10
(gradient fromO:100 to 1:99) to give NH. HCI

syn-4- ([ 2- (4-fl uoro- phenoxy) - pyddbne 2

carbonyl ] - am nol - cycl ohexanecar boxyl i c l benzyl ester as white solid
(1.078 g). 1H NIVIR (400VHz N 8~8.78 (1 H d), 8.17 (1 H, d), 7.91
(1 H d), 7.28 (51-1, m, {.10{(5H4 M, 5.04 (2H, s), 4.20 (1 H m, 2.52
(1 H m, 1.80 (8H m. 15 (el ectrospray): mz [ MtNa] +449
Preparation 55 : Syn-4-fr2-(4-fl ubr o- phonoxy) - pyri di ne- 3- car bonvi | - am nol
evcl ohexanecarboxylic acid 0 0 Od_H NO F 10% Pall adi um on carbon (250
nmg) was added to syn-4+2-chloro di ne-3 20

car bonyl ) - am no] - cycl ohexanecar kg ic acid benzyl ester (1.07 g, 5.36
mmol, see Preparation 54) in nmetthanol (25 m ). The m xture was

hydr ogenated at 60 psi for 30 mputes and then was filtered through

Arbocel e. The filter cake 8 August 2006 WO 03/068235 PCT/1B03/00439 215

- Syn-{4-{[2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclohexyl -carbamic

5 - acid tert-butyl ester (989 mg, 2.3 mmol, see Preparation 46) was suspended in

- a solution of hydrogen chloride in 1,4-dioxane (4M, 20 ml) and was stirred for

3.5 hours at room temperature after which the solvent was evaporated in-vacuo

‘to give . syn-N-(4-amino-cyclohexyl)-2-(4-fluoro-phenoxy)-nicotinamide hydro-
chloride as a white solid (1.04 g).

10 - 'H NMR (400MHz, CD;0D): 5 8.29 (1H, d), 8.19 (1H, d), 7.22 (5H, m), 4.19
(1H, m), 3.28 (1H, m), 2.94 (6H, m), 1.73 (2H, m).

LCMS (electrospray): m/z [M+H]* 330

Preparation 48 : Syn-2-{4-Fluoro-phenoxy)-N-{4-[{imidazole-1-carbonyl)-
amino]-cyclohexyl}-nicotinamide

—

o\

N N._#
o/Cr\n/\/
XN 0
H




was washed wi th nethanol and the conbined filtrates were va or&‘tg@?
vacuo. The residue was purified by chromatography on si I|

net hanolWPA38# or onet hane (gradient from 0:100 to 1:99% ged

syn-4-[ (2- chl oro-pyri di ne- 3-car bony¥ - ami no] - cycl ohexanecar boxylic acid as
a white 5 povvder (363 ng). '"HNWVIR (400vHz, CD30D): 8 8.39 (1 H, d), 8.24
(1 H d), 817 (1 H d), 7.16 (51-1, m, 4.10 (1 H m, 2.48 (1 H,

m,
1% G Bl . B S M s

cycl ohexalmiramrlﬂowdda i{@0acimg, tﬁa&ZyrInnwi) Qse@ Pr@pﬁratloﬁl 4RX) and triethylamine
2- Chl oro-5-fl uoraoni cotinic acid see, Prepar a{)l on 1) was

suspendec( iR i B8 msmeh Iﬁ'&r%cmg@"ﬂﬁljg‘aﬁﬂdépmrﬁn‘i"ﬁ @Q’é’ﬁda?‘(ﬂfs 0OEkaI yl
hl d , i
gl rrg{ Ihylefécg)gmt% @‘ 1\1\/‘!;5 i bﬂmﬁﬁéﬁ%dﬁfgﬁ 3‘@ %]talﬁprp i}:h%r hllours The

- 30| \manﬁ " W@smb waner & ankagenvatmusphecé tThee nnstunmwas/asilrlrbdsﬁnlm&tiounbs and .
t 60 4- i

b'eﬁzyf”";*tﬁenacﬁﬁgéa w&‘wazew%ésﬁﬂe‘i‘%é"w” Shic Sofiliop e washan wap sagied © =

triethyl aginton (of il chioridd™20) niif d?ie‘ah'o%PrFﬁhgmﬁéﬁﬁ&?%urﬂﬂatéVaén@ddEd

and the m xture was stlrre er a nitrogen at ere for 18 hours
" The 'm xt wvapetatedasivaduont hé residae W pmﬁewsy nht)oraatggrapfa{t@mIsélcalﬂei on of

di hi de (100 .l d ted
- vacuo. Ustigs Mietbagold, e B ReInaRe 5y B Rok Pt W B heBERPE LSt g
met haqe! gy mua‘éﬁdré qt@érﬁaﬁﬁ)@mﬁé}woh l}aﬂztcﬁwarﬁaaema@ H00whige 1603 to
gi ve syn-4- L(Z chl oro-5-fluoro-pyridine-3°8 August 2006 WD 03/068235

PCT[ | B03/(86930g).

"H NMR (400MHz, CDCl3): 5 8.61 (1H, .d), 8.39 (1H, m), 8.21 (1H, d), 7.99 (1H,
d), 7.13 (7H, m), 5.78 (1H, m); 4.23 (1H, m), 4.00 (1H, m), 1.88 (8H, m)

LCMS (electrospray): m/z [M+H]" 426

15 Preparation 49 : 4-Aminomethyl-3-fluorophenol hydrochloride

F NH,HCI

HO

A mixture of 2-fluoro-4-hydroxy-benzonitrile (6 g, 43.8 mmol), palladium
hydroxide (600 mg), ethanol (60 ml) and 2N hydrochloric acid (6 ml) was
hydrogenated (60 psi) for 18 hours. The mixture was filtered through Arbocel®

20 and the filter cake was washed with methanol and the filtrates were evaporated

- in-vacuo. The residue was friturated with diethylether to give 4-aminomethyl-3-

filuoro phenol hydrochloride (4.71 g). -

" "H NMR (400MHz, DMSO-ds): 5 10.26 (1H, d), 8.30 (1H, s), 7.39 (1H, m), 6.63
(2H, m), 3.94 (2H, d). | |




216 car bonyl ) - am' no] - cycl ohexanecar boxylic acid benzyl es%%r}] a orange
solid I(ll% 3 '"HNIVIR (400vHz, CD30D): 5 8.30 (1 H, d ng

7.33 (5 OH?’ 83%4 (11H, s), 5.12 21-1, s), 414(11H /1B03/0 9(111
m, 1.93 (21-1, m, 1.79 (41-1, n), 5 1.68 (2H, nm). LCVS (therrmspray)
m z [ MENH4] +408 Preparation 57 :

Syn-4- (f2-(Benzof |, 31di oxo[ - S-vl oxy) - 5-f | uor o- pyri di ne- 3

,gar bom)lp mtuoﬁ%qico;pemnﬁc@- DOCMidre-Sflubr adm@-?,t@a.%o Hamin 4 H
~ S u .
3, 4-net hy¢ e xyli eth MStarDI) wer e added to a solution of

syn-4-[(2-chl oro-5-fl uoro-
pyri di ne- 3-carbonyl ) - am no] - cycl ohexanecar boxy i ¢ aci d benzyl ester (2.03
g, 5.19 mmol, see Preparation 56) in N, N-d| hyl f ormam de (20 m ) and the

m xture was Stl rred under a nitrogen at RLher 6or 18 hours at 55' C. The
15 m xture was partitioned between fate d m )7 and ethyl acetate (30 nl)
dr at diH,sol uti on of sodi um

the organic solution was

chloride (30 m), dried over||mag e3|ﬂn1sulphate and evaporated in-vacuo.
The residue was purified by «hr t ography on silica gel using

di chl oronet hane as eluant to d?ve Cl

syn-4- ([ 2- (4 fI uor o- phenoxy) - pyri di ne- 3- car bonyl ] - am no) - cycl ohexane- 20

car boxyl i o] u 2006 WO
03/ 06823 %8@%40 Jigic Fpid3 anﬂge@%%zsé%c@%ﬁa@%ﬁﬂ ?1(3
--8.06 (8 I-dlme)thyﬂaﬂmdpropyl 3vpthylcabBodifhide hydrochloride (4.26 g, 22 mmol) and
- 1-hydroxybenzotriazole hydrate (3.46 g, 26 mmol) were stimed in N,N-

dimethylformamide(20 mi) for 30 minutes. Anti-4-amino-cyclohexanecarboxylic
acid methyl ester hydrochloride (3.31 g, 17 mmol, see Reference J. Med.
Chem. 1977, 20(2), 279) and 4-methyl niorpholine (3.76 mi, 3¢ mmol) were
10 - added and the mixture was stirred at room temperature for 18 hours. The
- mixture was partitioned between water and ethyl acetate and the organic
solution was washed with a saturated solution of sodium chloride, dried over
magnesium sulphate and evaporated in-vacuo. The residue was purified by
chromatography on silica gel using methanol in dichloromethane as eluant
15 (gradient from 0:100 to 3:97) the material isolated was dried in-vacuo to give
anti-4-[(2-chloro-5-fluoro-pyridine-3-carbonyl)-amino]-cyclohexanecarboxylic
acid methyl ester as a solid (4.23 g).

"H NMR (300MHz, CDCl3): 6 8.32 (1H, d), 7.83 (1H, m), 6.44 (1H, d), 3.96 (1H,
m), 3.69 (3H, s), 2.16 (5H, m), 1.63 (2H, m), 1.33 (2H, m).

20 LCMS (electrospray); m/z [M-H] 313




m, 6.80 (1 H d) 6.65 (1 H m, 6.59 (11-1, m, 6.00 (2H,.s t? 9 (21-1,
s). 4.19 % 234 (1H m, 1.80 (8H m. LAVIS (8 $3§ay): m 7
[ MENa] ~ S@G%’%par ation 58 : CTAB03/0043

Syn- 44[ 2- (Benzor | . 31di oxol - 5- vi oxy) 2Y § | uor o- pyri di ne-3

car bonvi | - am nol - cycl ohexanecarboxylic acid 0 0 OH F N& HNO 10%

Pal | adi um on carbon (50 ng) was added to syn-4-{[2-(4- fI uor o- phenoxy) -

pyri di ne ( ]- no) C Y ’ s P A , _(:200
y 10 O_E G 3y o2 XAy :

hydr Ogenabeﬁbcm(yl@n_nﬁo}-i:gcidhelxame&amwkﬂmiuaaethvlte@tad t hr ough Arbocel (D.
The filter cake was washed wth nmethanol and the conbined filtrates were
evapor at ed i n-vacuo. The residue was purified by chromat ography on silica
gel using nethanol in dichloronethane (2:98) U\O gi ve

syn-4-([2-(benzo[ 1, 3] di oxol -5 15 :

yl oxy) - 5-fl uoro-pyri d| ne- 3- car bonyl -am' cycPohexanecar boxylic acid as a
white solid (50 ng). 'H NVRF4 > & 8 8H30 (1 H m, 8.01 (2H m,
6.79 (1 H d), 6.66 (1 H d),]|6. 7 (H H, n), 5.97 (2H, s), 4.18 (1 H m,
2.53 (1H m, 1.79 (81-1, m. (el ectrospray): nilz [ M-Na] *425 20 8
August 2006 WD 03/068235 PCT/ 1 B03/ ({0439 218 Preparation 59

Syn- 4- Ami no- cycl ohexanecar boxyl i c ~NJ benzyl este tosylate 0 O=S-CH

()
(s
.

Anti-4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl)-amino]-cyclohexanecarboxylic
5 acid methyl ester (4.22 g, 13 mmol, see Preparation 5§0) was added o a mixture
of 4-fluorophenol (1.5 g, 13 mmol) and caesium carbonate (8.71 g, 27 mmol) in
N,N-dimethylformamide (30 ml) and was stirred under a nitrogen atmosphere at
60°C for 18 hours. The mixture was partitioned between water and ethyl
acetate and the organic solution was washed with a saturated solution of
10 sodium chloride, dried over magnesium sulphate and evaporated in-vacuo. The
residue was purified by chromatography on silica gel using methanol in
dichloromethane as eluant {gradient from 0:100 to 2:98) the material isolated
was dried in-vacuo to give anti-4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-

carbonyl]-amino}-cyclohexanecarboxylic acid methyl ester as a solid (3.71 g).

15 "H NMR (300MHz, CDCl3): § 8.36 (1H, m), 8.02 (1H, d), 7.72 (1H, d), 7.14 (4H,
m), 4.00 (1H, m), 3.70 (3H, s), 2.22 (3H, m), 1.67 (2H, m), 1.30 (2H, m).

LCMS (thermospray): m/z [M]* 390 .




O /~~N12 0 CH 4-Am no-cycl ohexanecarboxylic acid (10 g 69, % %ml) was
dissolved in 1IN 5 hydrochloric acid (70 mM, 70 mmol) and lAf]ilgu%Q re was
evapor at®¥8 %¥/A893cuo. “ The residue was dried by tol uene aZEotPRIFR48%-fol d 50
m). Benzyl alcohol (36 m, 0.25 n®t?), toluene (220 m) and

p-t ol uenesul phonic acid hydrate (15.9 g, 83.6 nmol) were added and the

m xture was heated at reflux for 24 hours using a Dean and Starke trap.
The reactpo ' Jre BpsS Gool gdet 0= 4 E41R '

(100 1) W AratibH' € i :-4) %}8. bf c -

wi t h di et¢awblongljramiroldcydloheranechrboxylicaeidt 400C to give the title
conpound (27.3g). LCVIS (electrospray): mz [MNa]+ 283 Preparati on 60:
2-(3.4-Di fluoro-phonoxy)-5-fluoro-nicotinic a&id FOH O1I &O F 15 F 8
August 2006 WO 03/068235 PCT/1B03/00439 219jA solution of

3, 4-di fl uorophenol (29.25 g, 225 Bl ) i |-O (300 m) was dried over
magnesi um sul phate, then fil g@hl oro-5-fluoro- nicotinoate (J.
Med. Chem, 1993, 36(18), 26768 n 150 nmmol) and freshly dried
cesium carbonate (73.2 g, 225 were added and the reaction 5 stirred
under reflux for 18 hours. The od m xture was concentrated in vacuo,
the residue partitioned between watgr (1500 ml) and ether (1500 m ), and
the | ayers separated. The aqueous [fhage was further extracted with ether

Anti-4-{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclohexane-
5 carboxylic acid methyl ester (3.? g, 9.48 mmol, see Preparation 52) was
dissolved in a mixture of tetrahydrofuran (40 ml) and 1M lithium hydroxide
solution (19 mi, 19 mmol) and was stirred under a nitrogen atmosphere for
18 hours. 2N Hydrochloric acid (10 ml) was added and the mixture was
extracted with dichloromethane (3 fold). The combined 'orQanic solutions were
10 washed with saturated solution of sodium chloride dried over magnesium
sulphate and evaporated in-vacuo. The residue was triturated with diethylether
and the solid obtained was dried in-vacuo to give anti-4-{[5-fluoro-2-(4-fluoro-
phenoxy)-pyridine-3-carbonyl}-amino}-cyclohexanecarboxylic acid (2.45g).

'H NMR (300MHz, CDCl): 3 12.0 (1H, s), 8.29 (1H, d), 8.20 (1H, d), 7.95 (1H,
15 d), 7.21 (4H, m), 3.70 (1H, m), 2.17 (1H, m), 1.91 (4H, m), 1.34 (4H, m).

- LCMS (thermospray): m/z [M]" 376

Preparation 53 : Syn-4-[(2-Chloro-pyridine-3-carbonyl}-amino]-
cyclohexanecarboxylic acid benzyl ester

| o |
| 0 O)\o |
ool
N o ™ |




bi carbonate solution, water, then brine, dried over nagnhe ate and
10 evapolV9t'l682% vacuo to give a brown oil (48.3 g). A P&V ¢ hi s
intermediate ester and 1N |ithi um AYdroxi de solution (450 m), in
tetrahydrofuran (450 nl), was stirred vigorously at roomtenperature for
18 hours. The tetrahydrofuran was renoved in vacuo and the r esi dual

I d 150
) The SeHitPRicticdad @ 6,1 pE o (Bad Bupbried ¥ RicHioepihing o2
aci di fi ed(329 mhjeuratdia nitnogeh atmoesphblré))cdoam ichtoride @c321 mi( :BBOnmo)) wahe
| t t filt ff d t ff t
Liﬁﬁouhﬁ"a&%&@ﬁﬁ Buiine doop cof &y K dirRtiRrmAmIaR Bes cosdng ansl €4 (1 1y

, .10 rﬁ'ﬂxtgf'e Whs sﬂrr@é fb‘l 3thouid) Thé- sHver{t%&‘és E\}a &Qté%f fhpa@id and te

syn 14- ( 2- Hydr oxy- 5- not - benzovi am no) - cycl oh exy carbarnic acid
" tort-bat yﬂesakteewmfdlssbllmd iFtickdegooethangd¢16-mi). 6\~S<:N,lt10n of syn-4tamioar g' s

51, 75 WhSAEReRRl B5E BEBrHY B JPorRE B Bet e b iR abfen 25
gZ/E; (9. 64ﬁeg5ramml )52 N GREM égm ;@ 34140, 88) mmaod inhalichiceesthane St i rred
ugust 6 WO 03 068235 P | BO3/00439 220 for 5 m nutes.

1- ( 3- Di nef5@ymBrwasopddgsl/and ﬂ:@ﬂhy@c@vs@@(ﬁtwr@dd@dﬁy@r@t@ﬁg@nuai@osmqrezferg, 58.5

added por 8 SRRrELrHs RAdtn PRALEY s, FRbfied W viltor {oRd TR0 m)! Fhn 227
~ hour s10 Theatotatédiselution ofisodied childrided (100 wil)p dréd aver hﬁgheﬁt)m samatas hed 5

with water (250 m ). The aqueous | ayer was acidifi e&l H .3 usi Rg
and evaporated in-vacuo. The residue was dissolve ichloromethane

and the conbi ned organi c solutions were washed with saturgt ed St?]‘l(ag m

(50 ml), washed with citric acid solution (50 mi), dried with saturated solution of

sodium chloride and evaporated in-vacuo to give syn-4-[(2-chloro-pyridine-3-

carbonyl)-amino]-cyclohexanecarboxylic acid benzyl ester as an orange solid
15 (4.804q).

H NMR (400MHz, CDCly): & 8.43 (1H, m), 8.06 (1H, m), 7.31 (6H, m), 6.44
(1H, m), 5.11 (2H, s), 4.16 (1H, m), 2.37 (1H, m), 1.94 (2H, m), 1.73 (6H, m).

LCMS (electrospray): m/z [M+Na]" 395, 397

Preparation 54 : Syn-4-{[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyi]-

20 .amino}-cyclohexanecarboxylic acid benzyl ester

0

A/
I=




hydrochl oric acid and re-partitioned with the organic | aygr.. 21% ﬁrgani C
phase was seé)arat ed, washed with vvater dried over rragne5| Vi3 0N su g ate and
evaporat‘@g 0380873 uo. The resi dual ﬁnge oi | was trituratetERLH t hyl

acetate and then ether, the result? g solid filtered off, washed with
ether and dried 10 under vacuumto afford the title corrpound as a white
crystalline solid, (9.95 . '"HNMR (400 MHz, DMsQd6 ): 5 1.38 (9H, s)
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--d), 12. O&as(té.r Iﬁz &) 5.36Cmrhdl, (ﬁeearemm'atzaly)SS)nMS[wM 40 37 Mixtrerafpdr at i on

o o orokanl, SER S A sd g fﬁxgaaofc’ét@? BT Y Bt | on 61
(98 o 2 aommb) i) NN-GrgEDSRRideate0 8P ) \ms sipehiednter 490C, and

purged with nitro solution was saturated with hydrogen
chl ori 8e nyaegemmtmd&pflnese i air 655°Cotfora 18u hDhGB Iheomixturd hwasri partitienaths

t th d th
SheC prouainggl WaaY or2t BE vt b icedta o 3RF due) SroAg SOLRGS VAT or e
of f, and Wadipd watkefd daturiaed técﬂdtﬁanc‘b‘lmébﬁlgn{ chforitle &go'ﬁmusdneao%er
03/ 068235 PCT/ 11903/ 00439 221 -1H NWR (40 92

(BH, M, znaganiaum syllphatqawlevapgrate@re@aqmo HTh%ressuecwe& purifigy, by, 15 (1

” "I(_Iel gz:t e g@%to%é?w sﬂy%gggl ﬁ%@gap@\zﬁolg@: Sichlorbthiettarfet @s &iant B

- vsyn- (4o ((@Grddiert- flofr 0TO0 AGENGBY ko Jivd Ls?hm-{{w(ktcflmﬁo%henoxy)-pyndme 3-

car bonvI | --am no} - cycl ohexyl)-carbam c_acid tert-butyl ester
: - carbonyi]-amino}-cyclohexanecarboxylic acid benzyl ester as whlte solid

(1.078 g).

'H NMR (460MHz, CDCl3): & 8.78 (1H, d), 8.17 (1H, d), 7.91 (1H, d), 7.28 (5H,
m), 7.10 (5H, m), 5.04 (2H, s), 4.20 (1H, m), 2.52 (1H, m), 1.80 (8H, m).

15 LCMS (electrospray). m/z [M+Na]'449

Pre

cyclohexanecarboxvlic acid

OH

~
N
F

10% Palladium on carbon (250 mg) was added to syn-4-[(2-chloro-pyridine-3-
.20 carbonyl)-amino]-cyclohexanecarboxylic acid benzyl ester (1.07 g, 5.36 mmol,
see Preparation 54) in methanol (25 ml). The mixture was hydrogenated at
.60 psi for 30 minutes and then was filtered through Arbocel®._ The filter cake




OCH3 FN~QCH | HCH NOF F 8 August 2006
Syn-{4-[(2-Chl or o-5-fl uoro-pyridi ne-3-car bonyl ugus

) - ani no] WYyl } - carbamic acid_tert-butyl ester (50RCHPIAIBE iy
see preparation 43) was mxed with 2% 3, 4-difl uor ophenol (280 ng, 2 mmol)
and caesium carbonate (2.2 g, 6.7 mmol) in N nethylpyrrolidinone (10 m)
and was heated to 80C for 16 hours. The reaction mxture was cooled to
.roomte t ; n r I D7 resi due
vas i soaresdrashetl MR and qhe SANGRRL Miats iefd ipolded e

ext r act edvaduoh Thaylresidus awes (purifigdd 5 chirdmafigeadity aontsilived gel gasing
solutions were washged with 10%citric acid solution (2-fold 20 and
bri ne. (2omiaEnd R didiptamesane dataisnt. i@ Doiall ko349 toosive -

I n-vacuo. chitd-pRTdifs-dRBoRy - airifé)- EICHH@TBEABORDIY 88dS| 4d €@ @Rite USi N9
et hyl ace(t: ate ?ﬂﬁdent ane g@*”e?uéﬁ? (%9560: 50) to give syn-(4-{ 2-(3,4-e

di f | uo® o-pwderypB33ng). uor o- py(d i ne- 3- car bonyl | - ami no) - cycl ohexyl ) - car bam
is 20 acid tert-butyl ester as a white solid (340 ny).

). Lovs
22" pr epar MR OV EREOR G (i Shaiat (TR el PaiR 8 6Bty ) -5
f1 uoro- nigyt4 neprEeni).48 (fHHm)NM @9 (2H, m), 1.77 (6H, m)
LCMS (thermospray): m/z [M]* 359

Syn-4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl

10 cyclohexanecarboxvlic acid benzyl ester

o)
I ,Q)L
F\(\/ﬁLN
| H
-
N~ el

2-Chloro-5-fluoronicotinic acid (1 g, 5.7 mmol, see Preparation 41} was

Preparation 56 :

-suspended in dichloromethane (80 mil) under a nitrogen atmosphere, oxalyl
chloride (1.49 ml, 17.1 mmol) was added and then one drop of N,N-

15 dimethylformamide was added and the mixture stirred for 1.25 hours. The
solvent was evaporated in-vacuo and the residue was dissolved in
dichloromethane (60 ml). A suspension of 4-amino-cyclohexanecarboxylic acid
benzyl ester tosylate (2.77 g, 6.84 mmol, see preparation 62) and triethylamine
(2.38 ml, 17.1 mmol) in dichloromethane (20 ml) was added and the mixture

20  was stirred under a nitrogen atmosphere for 18 hours. The mixture was washed
with water (2-fold 75 ml) a saturated solution of sodium chloride (100 mi), dried
over magnesium sulphate and evaporated in-vacuo. The residue was purified

- by chromatography on silica gel using methanol in dichloromethane as eluant
(gradient from 0:100 tfo  1:99) to give syn-4-[(2-chloro¥5-ﬂuoro-pyridine-3--




F F _
Syn- ( 4- 2 S - Di f I uor o- phenoxy) - 5-fl uor o- pyri di ne- 3-car ongfljotzaoﬂ’? no} - cycl
o- 5 he "8@2 Banic acid tert- buty# ester (11.25 g, 24 EC

preparatlon 63) was dissolved in d ¥ni or onet hane (200 mM) at OOC. Hydrogen
chloride gas was bubbled into the solution with stirring for 45 m nutes
and the m xture was stirred at OOC for a further 20 m nutes. The reaction
m xture “@&bﬁﬁﬂ%mlﬁéﬂt@éldw%@rm&?ﬁb bRy béﬁzﬁ%téﬁﬁs%ﬁ%@éﬂg@ sbiid | N

sodi um hydr oxi de sol uti‘on. The aqueous 10 sol ution was extracted wth

di chl or on&.hé@e. The phases were separated and the organic solution was
dried over magnesi um sul phate and concentrated in- vacuo to give

(1758 o AU Rt i B U SRR Jotied, taner
Cert 13u'§ 3?‘“’%2*?25“@@/” W’(‘ﬂq""g”ﬁrﬂﬁ (WCdn@hﬁml (2H, CraR/Et E?f‘;‘i’f wl .

acid (8.51§8 (28, Ml ) was added to a mxture of the syn- ( 4-
am no-cycl ohexyl)-carbam c acid tert-butyl ester (5.35 g, 25 mml, see 8

AugLi st 208 3 AGH39 223 preparation 42-hb)
I-hydroxygenzo{ﬂ%azoﬁ a1 ﬁﬁ/t@?? g, 28.8 mmol) 1-(3-

di met hyl am nopropyl 3- et hyI car bod| i m de hydrochl oride (6. 23 g, 32.5 nmol )
: Bani ryr-4-{f : | sicking

10 Caesium carbonate (3.38 g, 10.38 mmol) and 3,4-methylenedioxyphenoi
(78 mg, 5.71 mmol) were added to a solution of syn-4-[(2-chloro-5-fluoro-
pyridine-3-carbonyl}-amino]-cyclohexanecarboxylic acid benzyl ester (2.03 g,
5.19 mmol, see Preparation 56) in N,N-dimethylformamide (20 mi) and the
mixture was stirred under a nitrogen atmosphere for 18 hours at 55°C. The

15 mixture was partitioned between water (30 ml) and ethyl acetate (30 mi) the
organic solution was washed with a saturated solution of sodium chloride
(30 ml), dried over magnesium sulphate and evaporated in-vacuo. The residue

- was purified by chromatography on silica gel using dichloromethane as eluant
to give syn-4-{[2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclohexane-

20 carboxylic acid benzyl ester as an orange solid (2.07 g).




was acidified to pH 3 by addition of 2M hydrochloric acid 'Il'%% t%gaées wer e
separated and the organi c phase was washed with water (2-180 i m) and
dried oﬂpoﬁ@@gﬁ&i um sul phate. The g{7gani ¢ solution was ROHEH M ed i n-
vacuo and the residue was triturated™wi th hot ethyl acetate to give
syn-[4-(2 10 hydroxy-4-net hyl - benzoyl am noycycl ohexyl ] -carbam c acid
tert-butyl ester (5.2 g). LCOVIS (electrospray): nmz [ MNa]* 371

nydr ochi or AR COAMAES X ORI s 1 QBE RS, bidb (METRAY G (R . 7. 60HET e
Syn- [ 4- ( 2-nirly &.8Y1H; ait 6p5- (e zAY,] 66D (aH; ey) 16008 XIH] s§,28.081RE, 8, 4119
tert-butyl ester 85.1 g,. 14.6 mmol , see Preparation 65) was suspended in
di chl or oméiHafg. 5(-3 d1h|1-)'n)a1n§0\£ﬁ|§' @Yol ed to OOC. The nmixture was pur ged
~under nitrogen and hydrogen chloride gas was bubbled into the m xture for

20 10 m n;a%%t@?g{rrg%p%gﬁﬁ{gwﬂwﬂsgwtion. The reaction m xture was

stirred a en concentrated in-vacuo. The residue was
co-evaporated with dichloronmethane (2 fold) and triturated with diethyll

et her .. STh@repacaticnl 58 bt Siymed-{[BxfBenzal 1-5-yloxw)-bdluoroepyidin hed

wi th diethyl er t,o give .

syn-N- (4- SEHS amino)-evclohexanecarboxylie acid pon,ani de hydrochl oride as a

25 white solid . 2 g). LCVB I crospray): miz [ MHH] " 249 8 August 2006
WO 03/ 068235 PCT/ | BO3/ 00439 224 Preparation &¥:
syn-2- Chl or o- 5-fl uoro- N-f 4- ( 2- hydr oxy- 4- not hyl

benzovi am no) -cycl ohexyl | - ni coti namgle OH
F ™ N
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o
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0
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10% Palladium on carbon (50 mg) was added to syn-4-{[2-{4-fluoro-phenoxy)-

pyridine-3-carbonyi]-amino}-cyclohexanecarboxylic acid benzyl ester (200 mg,
10 0.406 mmol, see Preparation 57) in methanol (5 ml). The mixture was -

hydrogenated at 60 psi for 2 hours and then was filtered through Arbocel®, The

fiter cake was washed with methanol and the combined filtrates were

evaporated in-vacuo. The residue was purified by chromatography on silica gel

using methanol in dichloromethane (2:98) to give syn-4-{{2-(benzo[1,3]dioxol-5-
16  yloxy)-5-fluoro-pyridine-3-carbonyl]-amino}-cyclohexanecarboxylic acid as a

- white solid (50 mg).

H NMR (400MHz, CDCl): § 8.30 (1H, m), 8.01 (2H, m), 6.79 (1H, d), 6.66 (1H,
d), 6.57 (1H, m), 5.97 (2H, s), 4.18 (1H, m), 2.53 (1H, m); 1.79 (8H, m).

LCMS (electrospray): m/z [M+Na]’ 425
20 '




H FOOd OH &N—C | 1-(3-Di net hyl am nopr opyl - 3- et hyl cagl%\odl trﬁjogg
hydrochlorlde gl 68 5 5.85 mvol) was added to

syn-N- (& %&clohexyl) 2- hydrox%l4 nmet hyl - benzam(k?¢wﬁma@%?%rlde (2
g, 7.02 nnnl)(see preparati on 66) 8chl oro-5- f1uoronicotinic acid (1.03
g, 5.85 mmmol, see preparation 41), 1- hydroxybenzotriazole hydrate (0.95 g,
7.02 mmol) and diisopropylethylamne (4.6 m, 26.3 nmol) in

di chl or Ommiéﬁosw ) %ggmﬁidé-é%elb@.e\kaﬁeéamdgﬁcahcﬂ@ Hetoy) taftper at ure
under a S Tona

di net hy| sosytateopy! - 3- et hyl car bodl i m de hydrochloride (0.56 g, 2.9 mmol)
was added and the m xture was stirred for a further 2 hours. The reaction
m xture was partitioned between IN hydrochloric acid and di chl or onet hane.
The phases were separ at ed d t he aqueous | ayer was extracted with 15

~di chl oronet hane (2 fold). conbi ned organic ol utions were dried over
magnesi um sul phat e and concenirated in-vacuo. _The nmaterial obtained was
recrystalised fromisopropyl aretate to give“sy 'TQHchIoro-S-fIuoro-N—[4-(2-
hydr oxy- 4- et hyl - benzoyl am ng exyl]-nicetinam de as a white solid
(1.3 g). 20 LCVS (el ectrosprayy. August 2006 WO 03/068235
. PCUI B03/ 00439 225 Preparati
syn-2-Chl oro-5-fluoro-N-[4-( -hydroxy 5- et hyl
benzovi am no) - cycl ohexyl | -ni cotinamide HO H ¢#H0 CH

4-Amino-cyclohexanecarboxylic -acid (10 g, 69.9 mmol) was dissolved in 1N
-5 hydrochloric acid {70 mi, 70 mmol) and the mixture was evaporated in-vacuo.
The residue was dried by toluene azeotrope (2-fold 50 ml). Benzyl alcohol
(36 ml, 0.25 mol), toluene (220 ml) and p-toluenesulphonic acid hydrate
(15.9 g, 83.6 mmol) were added and the mixiure was heated at reflux for 24
hours using a Dean and Starke trap. The reaction mixture was cooled to room
10 temperature and diethyl ether (100 ml) was added. The solid formed was
isolated by filtration and washed with diethyl ether and then dried in-vacuo at

40°C to give the title compound (27.3g).

LCMS (electrospray): m/z [M+Na]" 283

Preparation 60: 2-(3.4-Difluoro-phenoxy)-5-fluoro-nhicotinic acid
)
F
~ OH
s
N 0

15 g F




N:DO0O 3 FO NCLH 1-(3-Di nethylaninopropyl-3-ethy|caggodi&gbgg
hydrochloride6&245 ng, 5 3.9 mmol) was added to a m xtur

syn- N- ( VBMHER28Y | cohexyl ) - 2- hydr oxy-5 net hyl - benzani de HYEHPRINPG? i de (1 g,
3.5 mmol, see preparation 62), 1- hyttoxybenzotriazole hydrate (492 nmy, 3.7
mol ), 2-chloro-5-fluoronicotinic acid (0.65 g, 3.7 mmol, see preparation
41), and triethylamne (0.96 m, 8.75 mmol) in N, N-di net hyl formam de (20

- m) and tResdlibnliof 3BiMidropiRhdl! (26%d 90MP5ARRRIRINHRYGA' (360 MAUkEs The

reaction mXxture was concen n- vacuo and t'he residue was partitioned
bet ween edhigd aner atreagmesiumt esulphiate, Itheer Jiltlgeed skibwl-2tahdorarfafluer-or gani ¢

|aver vas g @YEl \IRINGRLAT 1684 PHBlS) 2087698 I s Tt gnk® O' Ve

syn-2-chl

hydr oxy- SfrEBhi)dricBesRith @EHIOMGEY gszb@sxﬁzb-rﬁmgtwmmd add §e reletion
LCMS( el ectrospray): m z[ MeH *406 Preparati on 69: )
syn- [ 482- sijroe rrefly | fon et dvaussn Mbrvesed xpixture: wiasagercatiated dot - but yl

vas added 1%, e seilechallionay pEpNELS IR o, RS, qifed 1o AiD. 100
tert-but yangthelayefs 28paratel)) Thwhqueess phesanaisifarthd2 elfracted with ether

1- hydr oxybenzotri azol e hydrate (3.19 g, 24 mmol) 1&%| - ------ - 8
~August 2088d the combimesiprganic| solfiona syere sashed with saturated sodium

i met hy| agi BARHRRY 'soflitioh XetaF, MAEh! BHAS, dwell OvBF Phadifedidm éuighatebango!l ) and
10 evaporated in vacuo to give a brown oil (48.3 g). A mixture of this intermediate
- ester and 1N lithium hydroxide solution (450 ml), in tetrahydrofuran (450 mi),
was stirred vigorously at room temperature for 18 hours. The tetrahydrofuran
was removed in vacuo and the residual aqueous solution was acidified to pH 5
using 2N hydrochloric acid (ca. 150 ml). The solution was washed with ether (2-
- 15 fold) and then further acidified by the addition of more 2N hydrochloric acid
(150 ml). The resulting precipitate was filtered off and dried to afford the title
compound as a white solid (25.92 g).

1H NMR (400 MHz, CDsOD): & 6.94 (1H, m), 7.10 (1H, m), 7.25 (1H, dd), 8.14
(2H, m).

20 Preparation 61: _syn-[4-(2-Hydroxy-5-methyl-benzoylamino}-cyclohexyl}-
- carbamic acid tert-butyl ester '

CH,
N
CH, O
H,C
0O OH
HC™ ~0” TN o

Hinig’'s base (8.72 g, 67.5 mmol) followed by 1-hydroxybenzdtriazole hydrate
(6.99 g, 51.75 mmol) were added to a solution of the amine from preparation -
25 42B (9.64 g, 45 mmol) in dichloromethane (110 ml), and the suspension stirred




di i sopropyl ethylam ne (3.87 g, 30 nmol) in dichloromethan (45 &1[0?) The
mxture was stirred at roomtenperature for 40 hours and ?loned
bet ween YPIPEREet hane and water (75 m). The aqueous I%?W“ﬁ/&%‘”%xtract ed
5 with di chl oronet hane and the conbffed organi ¢ phases dried over magnesium
sul phate and concentrated in-vacuo. The material obtained was isolated by
filtration to give

4- | ) i

ort - but o o0y SNt e OREREMInFEE Rl R SueRy b PRI o e
Prepar at i (dn.2Z0g, 86 mmo#)ﬁfmilmedw Gh'aalhlyb salidylidramid/ {8-33eg h41.6 temdhni de
hydrochlorld

syn-[ 4- (2 Wﬁ@%ﬁﬁpﬂwmcﬁﬁfﬁ%ﬁcﬂ%|88Fr§9y?rt]roem temperatie dor

tert-butylg h8§?se"l'h(91mia&u& wﬁs%llﬁf&l' Witﬁ%mﬁﬁﬁiﬁtﬁéh@@@@}mm@w&ﬂwed in
15 di chl oronethane (17 nml) and was cooled to OOC. Hydrogeh chloride gas was

bubbl e8 iwithh waler rﬂzﬁﬂumi) f dhe 2aquaoust ayesnyas hacidifird utce ph3 wWainge@M o room

o ¢ ndraelolE 2R ahd T rcbfuctiod ith Toe AR 4 i SRl ol cd

room tenpgs adapiated; washed uvitls- whkirhaltied oeer afdgdesiont Relptetstamh

m xture and 20 the sol vent was concentrated i n-vacuo to

syn- N ((4-eMapesated dn oreswpl The-rasiduebepargeael was Biumdad d@gwtﬂwbaﬁ@féte de
(0, 96 9) ark Wi Shast 3HRYKng B Wedfe 3% uhoUE B 2806r AW GrkPO5235

PCT/ | BO3/ re ara

i =syn- 28 Chbrm‘ewécmhch(aff&fﬁ 4hé Atbvdmpound-ased White crystalline solid, (9.95 g).
benzovl am no) - cycl ohexyl | -ni coti nami de H

"H NMR (400 MHz, DMSOds ):  1.38 (9H, s), 1.55 (4H, m), 1.67 (4H, m), 2.22
(3H, s), 3.40 (1H, m), 3.82 (1H, m), 6.66 (1H, m), 6.75 (1H, s), 7.15 (1H, d),
7.69 (1H, s), 8.38 (1H, d), 12.08 (1H, s).

LCMS (electrospray): m/z [M+Na]’ 371

15 Preparation 62:  syn- --N-(4-Amino-cvclohexvi)-z-hydroxy-s-memvl-
benzamide hydrochloride

CH,

H
N
,O/ 0O OH
HCI H,N

A solution of the protected amine from preparation 61 (9.8 g, 28.1 mmol) in dry

dichloromethane (600' mi) was cooled to 4°C, and purged with nitrogen. This

20 solution was saturated with hydrogen-chloride gas, and then stirred for a further

-+ 3 hours. The mixture was concentrated in vacuo, and the residue azeotroped

- with dichloromethane. The product was triturated with ether, and the resulting
solid filtered off, and dried to afford the title compound (7.6 g). -




NOC®B Fr) OH VeO NCLH 006

1- (3- Di net hyl am nopr opyl - 3- et hyl carbodi i m de hydrochl ori dé%@“gf 5 4.24
mol ) wA¥08HB&X 0 a m xture of syn- N-(4 am no- cycl ohexyPGT/BORIMBYyy _ 3

net hyl - benzami de hydrochl oride (0.981g, 3.4 mml, see preparation 70), 11-
hydr oxybenzotri azol e hydrate (459 ng, 3.4 mol ), 2-chloro-6-fluoronicotinic
acid (497 ng, 2.8 mml, see preparation 41), and diisopropylamne (2.2 n,

12 7ot 06 SEF RS, Lot R e S B SRR, 0o

and the 3 ggi(fiMen)as. am(ﬁﬂ tdyonas (e, \aseinml(thl 8},81e0 lI3Hes pBBS\BtHr's), The
layers were_separat ed nd the organi ¢ layer was washed with 10%citric
aci.d sol ut1.3%(1Hds}). ed over magnesi um sul phate and concentrated i n-vacuo to

gi ve syn- 2-

chl or o- 5- h JRt hyl - benzoyl am no) - cycl ohexyl ] - ni coti n-
15 am de '(‘W?‘ %\&'[(%e %p M‘?i ﬂéct ospray): rnlz [MtH + 406 Preparation 72:
2-(3.4-Dichl oro-phenoxy)-S-fluoro-nicotinic acid ethyl este 0 0 11-~ CH3
‘N O Cl58 atiéA06 630 08yA48 RADiFIB0s6 xy)defldorospyridine-3-

2-chl or o- 5- Iuo on| gotlnate Eé] e .reference J. Med. Chem,
1993, 36(C& : : _@ELLUQ—QQ-5 mmol ) wer e

di ssolved in 14 dloxane and the sol utlon vvas purged with argon. Anhydrous

fl)L Q e

Syn-{4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl)-amino}-cyclohexyl}-carbamic
- acid tert-butyl ester (500 mg, 1.35 mmol, see preparation 43) was mixed with
10 3,4-difluorophenol (280 mg, 2 mmol) and caesium carbonate (2.2 g, 6.7 mmol)
in N-methylpyrrolidinone (10 ml) and was heated to 80°C for 16 hours. The
- reaction mixture was cooled to room temperature and the solvent was
concentrated in-vacuo. The residue was dissolved in 1N sodium hydroxide
solution and the solution was extracted with ethyl acetate (4-fold 25 ml). The
15 combined organic solutions were washed with 10% citric acid solution (2-fold
- 20ml) and brine (20 ml), then dried over magnesium sulphate and
concentrated in-vacuo. The residue was purified by chromatography on silica
. gel using ethyl acetate in pentane as eluant (50:50) to give syn-(4-{[2-(3,4-

difluoro-phenoxy)-5-fluoro-pyridine-3-carbonyl]-amino}-cyclohexyl)-carbamic

- 20 acid tert-butyl ester as a white solid (340 mg).

LCMS (electrospray): m/z [M+H]" 466




caesi um carbonate (12.21 g, 37.5 mmol) was added and the gxturt%[oyj@
heat ed under reflux for 17 hours. The reaction m xture wa ned

bet ween WRAHB2IB00 nl) and ethyl acetate (300 m). The 89043%yer was
acidified to pH 3 by addition of 2f%ydrochloric acid and the phases were
separated. The aqueous |ayer was extracted with ethyl acetate (2-fold 100
m) and the conbined organic solutions were dried over magnesium sul phate
and 10 cop Litb d gaVv

r edi ssol M
sol uti on fl@efehitotidmide), 0.5 M sodi um hydr oxi de sol ution (2-fold 200 m)
and saturated sodium hydrogen carbonate solution (100 m ). The organic
phase was dried over mnagnhesium sul phate and c entrated in-vacuo. The
resi due was purified by 15 chromat oggaph Bca gel using ethyl acetate
in pentane as eluant (4:96) Flto i

2- (3, 4-di chl or o- phenoxy) - 5- f
colourless oil that crystalli
(eI ectrospray) nmlz [I\/HrNa]+ 35

acid ethyl ester as a

n standing (4.95 g). LCOVIS

ration 73:

otinic acid 0 FOHd NO4dC 20 C
2- (3 4-Di. chloro phenoxy) - 5- quoro pecetinic acid ethyl ester (4.9 g, 14.8
nmol, see preparation 72) was di SE ¢d in tetrahydrofuran (50 nl). Water
(27 n1) and lithium hydroxide (1.5¥ g7.1 mmol) were added and the

m xture was stirred vigorously for V hours The reaction m xture was
acidified to pH5 by addition of 8 August 2006 WD 03/068235 PCT/ | B03/ 00439
229 2 M hydrochloric acid and the m xture was partitioned between ethyl

gcg;at € §7004 1) A BiRrE pHendRy )8 Huord iy AdHE A CarbBY fi-aliio)Gydi F ed to pH
- ‘5  hexyl)-carbamic acid tert-butyl ester (11.25 g, 24.2 mmol, see preparation 63)
- was dissolved in dichloromethane (200 mi) at 0°C. Hydrogen chloride gas was
* bubbled into the solution with stirring for 45 minutes and the mixture was stirred
at 0°C for a further 20 minutes. The reaction mixture was concentrated in-vacuo
and the residue was dissolved in 1N sodium hydroxide solution. The aqueous
10 solution was extracted with dichioromethane. The phases were separated and
the organic solution was dried over magnesium sulphate and concentréted in-
vacuo to give syn-N-(4-amino-cyclohexyl)-2-(3,4-difluoro-phenoxy)-5-fluoro-
nicotinamide (7.36 g).

LCMS (electrospray): m/z [M+H]" 366

15 Preparation 65: syn-[4-(2-Hydroxy-4-methyl-benzoylamino)-cyclohexyi]-
carbamic acid tert-butyl ester

0 ' |
b < >
s CH
0
HO

- 4-Methyisalycilic acid (3.5 g, 23 mmol) was added to a mixture of the syn-(4-

amino-cyclohexyl)-carbamic acid teri-butyl ester (5.35 g, 256 mmol, see




addition of 2 Mhydrochloric acid and the phases were sepgrat eq. gge
aqueous hase was extracted with ethyl acetate (2-fold 5 Sz%q t he
conbi ne&"@r"é’ﬁ?ﬁzés 5 sol utions were dried over magnesi um sBf Q0433d
concentrated in-vacuo to give 2-(32% di chl or o- phenoxy) - 5-f | uor o- ni coti ni c
acid as a white solid (4.4 g). LCVS (electrospray): mlz [ M:Na] + 348
Preparation 74: 2-(3.5-Difluoro-phenoxy)-5-fluoro-nicotinic acid ethyl este

0O F O, I _ ' ,
2-chl or o%&qatlﬁ%t&bor{rzlﬁcé )llﬂé@-e gﬂﬁér@o&%{?ﬁ’ Mﬁ%ﬁe@gﬁﬁ\%% @‘:ﬁé‘ﬁmﬂﬂw owi ng
t he procedimethylestinopregyi-3-gindcarbatiimide Hdracbi@ides| (62 ai pB2axp) mnbh)
MtNa] + 371 Pr. t] 75; 2-(3.5-DLf < oh -5-11 - ni I ni
hotd 0 eRd IBPoBYETRIATNG ¢ 84 8 o SITD Ik hBEpIremBiANeC e Bt T HPC. aci d
et hyl  est gf; ; ; [ | i
Cet 1 ahyar (bR Wagdsiifed pt(TBom toffter SRS 162 0S) ah et JholatRbD 5 5
ol ) \Ger dichitdeaiethane (OO}, UNVateral! 56t ity was adaeduand Hoe @queaud \EE8235

/ i i |y f. . eact i
G i 11 ocwed aseg o d: § B dedifin oA isediiehis 3 Sod peHES WL o s
parti ti ongghiataeandahtYdrgannt fidse (a8 washetwithatter (390! 100 THIpangueous

| ayer was acidified to pH'3 by addition of 2 Mhydrochloric acid and the
-phases wedded apgr anagnesive sy Phaserggnigasolufion avee ccapcentratedy in-acet at e

(2-Told 2544 aﬁaqhgq%sﬁﬂlréb\in@gqriﬁfrg?e@' with hot ethy! acetate to give syn-[4-(2-
10 hydroxy-4-methyl-benzoylamino)-cyclohexyi]-carbamic acid tert-butyl ester

(5.2 g).

LCMS (electrospray): m/z [M+Na]" 371

Preparation = 66: syn-N-(4-Amino-cyclohexyl)-2-hydroxy-4-methyi-~

benzamide hydrochloride

HCI H2N—<:>—-ﬁ
CH,
. o

15 HO

Syn-[4-(2-Hydroxy-4-methyl-benzoylamino)-cyciohexyl]-carbamic acid tert-butyl

ester (5.1 g, 14.6 mmol, see Preparation 65) was suspended in

dichloromethane (400 ml) and was cooled to 0°C. The mixture was purged

- under nitrogen and hydrogen chloride gas was bubbled into the mixture for

20 10 minutes to give a saturated solution. The reaction mixture was stirred at 4°C

for 3 hours and then concentrated in-vacuo. The residue was co-evaporated

with dichloromethane (2 fold) and triturated with diethyl ether. The material

obtained was isolated by filtration and was washed with diethyl ether to give

_ syn-N-(4-amino-cyclohexyl)-2-hydroxy-4-methyl-benzamide hydrochloride as a
25 white solid (4.21 g).

LCMS (electrospray): m/z [M+H]" 249




solutions were dried over magnesi um sul phate and concentrgt ed itg-oé@cuo to
gi ve 2-(‘3 5-di f | uor o- phenoxy) -5-fluoro-nicotinic acid as A lid
(0.57 g)WOBRSASS (el ectrospray): mlz [MH ' 268 Prepar atPOHB 4R et i ¢ aci d
3-cycl obut oxy- phenVi ester 0 H3C # C~-O Acetic acid 3-hydroxy- phenyl
ester (I m, 9 mol) was m xed with cycl obutanol (0.58 g, 8 mmol),
tri phenyl phosphine (2.1 g, 8 nmmol) and dii azodi car boxyl ate (1.57
o Dty ). 1 1] Hf uran (20, R at - €0 2 (5 LLrogen at nosphere,
The m xt UFSBAE et e e A o A W"& =5 15 6—hours. The
reacti on;mﬁigﬂmkgﬂgﬁg gﬂlrﬁdoﬁﬁamo the residue was purified by
chromat ography on silica gel using ethyl acetate in pentane as el uant
(gradient fromO:100 to 15:85) to give acetic acid g-cycl obut oxy- phenyl
ester (340 ng). LCIVIS (electrospray): mlz [ Mg " 20 Preparation 77:
3- Cycl obut oxy-vhenol 0 HO 8 August 2006 HWO 8235 PCT/1B03/00439 231
Acetic acid 3-cycl obut oxy- phenyd este BA0, ATG 4" 65 nmol ) was dissolved in
nmet hanol (6 m) and 1 M sodi um Jydr w sollutign (2 mM, 2 nmmol) was added.
The reaction mxture waf : oom t etper dt'iure for 24 hours and then
was acidified wwth 2 M hyfJrochl oric acid. The reaction m xture was
extracted 5 wth ethyl ac gnd the organic solution was dried over
magnesi um sul phate and concentrated in-vacuo to give 3-cycl obut oxy- phenol
(300 ng). LCVS (electrospray): nmlz [MHH + 165 In vitro activity of the
- ni.cot i namM<@-Dimethydarmineprdmd-3Reihgicarbodiimide y abydrochipride t hé1.6Bcot gnami cl e

qler I‘V-aél- V§.§5Or}c1mtone was added to syn-N-(4-amino-cyclohexyl)-2-hydroxy-4-methyl-
benzamide hydrochloride (2 g, 7.02 mmol){see preparation 66), 2-chloro-5-

- fluoronicotinic acid (1.03 g, 5.85 mmol, see preparation 41), 1-
hydroxybenzotriazole hydrate (0.95 g, 7.02 mmol) and diisopropylethylamine
(4.6 mi, 26.3 mmol} in dichloromethane (50 ml} and the mixture was stirred at

10 - room temperature under a nitrogen atmosphere for 16 hours. Additional 1-(3-

-dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (0.56 g, 2.9 mmol) was
added and the mixture was stirred for a further 2 hours. The reaction mixture
was partitioned between 1N hydrochloric acid and dichloromethane. The
phases were separated and the aqueous layer was extracted with

15 dichioromethane (2 fold). The combined organic solutions were dried over
magnesium sulphate and concentrated in-vacuo. The material obtained was
recrystalised from isopropyl acetate fo give syn-2-chloro-5-fluoro-N-[4-(2-
hydroxy-4~methyl-benzoylamino)-t:yclohexyl]-nicotinamide as a white solid

(1.3 g).

20 LCMS (electrospray): m/z [M+H]" 406




10 formula (1) is determned by the ability of conpounds {0 mhﬁ@% t he
hydr ol yS| s of CAWP to AMP by PDE4 (see also reference 1% Iabel | ed
cAWP i s WOrfB®pR82d with PDE4. Fol | owi ng i ncubation, the PQBBASHBEY ed AVP
produced is able to bind ytriurn si?ffcate SPA beads. These SPA beads
subsequently produce light that can be quantified by scintillation
~counting. The addition of a 16 PDE4 inhibitor prevents the formation of AW
from cAWP ] an be
defined a MUN i on
in countshen atin (1319) -nigotinaptidei nhi bi t or) cont rol wells. The
anti-inflanmmatory properties of the nicotinam de derivatives of the 20
formula (1) are denonstrated by their abil'l§I y to inhibit TNFa rel ease from
human peri pheral bl ood nononucl ear cells ( o reference 2). Venous
bl ood is collected from heal thy vol unt eer e nononucl ear cells
purified by centrifugation threugh w dpag OH] ) cushions. TNFa
production from these ti By addition of
| i popol ysaccharide. After ncubation in the presence of I|LPS,
the cell supernatant is r d afd the concentration of TNFa in the
super nat ant det erm ned by ClAddi tion of PDE4 inhibitors reduces the
anount of TNF(x produced. An 1C50 is determned which is equal to the

concentratign. of conmpound that gives 50% i nhibjtion of = TNF(x productlon as
conpar ed aﬂgtmmb,éagvnqmpameﬂmwm&mpps bydrdfniride. (245"

vver -e-iestegﬂ@lké%ggaé%%/@dgg%%@ g @Q\}g an %und ){I ﬁx@»lg-z Egﬁoggyp!rﬁlsza
scr eeP) omeltiedbenzami®® Ohydvbciorddé of1 mps8. 50fmmbb Seetpltépamirqmgomol.s1 they

1 M. 5 F
T st 1 at MTOSBIRSRaAAR. MIPlow(ASE Th81 81 (RE EoriREo-Baborone8tiip ThEa.
scr een) Oéc;aoggsse%k %Sﬁ%ﬁ}dl,;\’o%eéxﬁfﬂﬂa‘?étléﬁ 41*)6 AN 9&thylafice t (0206 FmpTP! e NO

| CSO (nM
8.75 mmol) in N,N-dimethylformamide (20 ml) and the mixiure was stirred at

10 room temperature for 16 hours. The reaction mixture was concentrated in-

vacuo and the residue was partitioned between ethyl acetate and water. The

layers were separated and the organic layer was dried over magnesium
sulphate and concentrated in-vacuo to give syn-2-chloro-5-fluoro-N-[4-(2-
hydroxy-5-methyl-benzoylamino)-cyclohexyl]-nicotinamide (1 g).

15 LCMS (electrospray): m/z [M+H]" 406

Preparation 69: syn-[4-(2-Hydroxy-3-methyl-benzoylamino)-cyclohexyl]-

carbamic acid tert-butyl ester

0
C O_<N—-< >-H
H
He CH, ;
)

HO CH

3

3-Methylsalycilic acid (2.74 g, 18 mmol) was added to a mixture of the syn-(4-
- 20 amino-cyclohexyl)-carbamic acid tert-butyl ester (4.28 g, 20 mmol, see
preparation 42-b) 1-hydroxybenzotriazole hydrate (3.19 g, 24 mmol) 1-(3-




6 23.5 8 22 14 13 16 0.28 17 8.5 20 113 22 156 23 7.8 25 8.@0@9 5.4 27
30.5 28 217 30 2.6 41 4.9 44 91 47 0.28 48 1.66 51 2. 08 AWM 1
- 57 13 59VQ 03063335 13 3 69 49 72 1.1 76 49 79 25.5 80 7.BCT/HP34Y3B5 >3 gsg
114 91 37 92 185 93 5 95 3.2 97 38% 100 56 106 3.6 110 14 116 25 123 21
129 30 135 74 137 16 152 0.2 12 1 155 0.09 156 0.14 4.6 157 2 159 8
August 2006 WD 03/068235 PCT/|B03/00439 233 172 4.3 173 2.1 174 0.014

178 0.15 dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (4.97 g, 26 mmol) and
- diisopropylethylamine (3.87 g, 30 mmol) in dichloromethane (45 mi). The
mixture was stirred at room temperature for 40 hours and was partitioned
between dichloromethane and water (75 ml). The aqueous layer was extracted
5 with dichloromethane and the combined organic phases dried over magnesium
sulphaie and concentrated in-vacuo. The material obtained was isolated by
- filtration to give syn-{4-(2-hydroxy-3-methyl-benzoylamino)-cyclohexyl]-carbamic
acid tert-butyl ester (1.14 g)

LCMS (electrospray): m/z [M+H]" 349

- - 10 . Preparation __ 70: “syn-N-{4-Amino-cyclohexyl)-2-hydroxy-3-methyl-
benzamide hvdrochloride

H
0

HO  CH,

- syn-{4-(2-Hydroxy-3-methyl-benzoylamino)-cyclohexyl]-carbamic acid tert-butyl

ester (114 g, 3.3 mmol, see preparation 68) was suspended in

15 dichloromethane (17 ml) and was cooled to 0°C. Hydrogen chloride gas was

bubbled into the mixture for 20 minutes and the mixture was warmed to room

‘temperature and was stirred for 16 hours. Hydrogen chloride was bubbled into

the mixture for a further 15 minutes and the mixture was stirred at room

temperature for 15 minutes. Methano! was added to the reaction mixture and

.20 the solvent was concentrated:in-vacuo to give syn-N-(4-amino-cyclohexyl)-2-
hydroxy-S-methyI-benzamide hydrochloride (0.96 g).

LCMS (electrospray): m/z [M+H]" 249




183 0. 07 186 0.2 187 0.006 190 0.06 193 9 194 0.07 195.0,4 119%% 8 199
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0.3 Ref‘@Pé'i’/@@%% 1. Thonpson JW Teraski W., Epstein PM PGVIBIHR043y = " Assay
of nucl eoti dephosphodl esterase and*’esol ution of nulti pl e nol ecul ar forns
of the isoenzyne", Advances in cyclic nucleotides research, edited by
Brooker G 5 Greengard P, Robi nson GA. Raven Press New York 1979, 10, p.

Kobayashl%am I—ﬁldllng ﬂl\“Iil vu[](_:l',i. rz
phosphodi behzogdaminepezycliehexly ]Isn:botmam:dgt oki ne producti on by

| i popol ysacchari de-sti mul ated human peri pheral bl ood nononucl ear cells",
Gen. 10 Phannaco/., 1997,29(4),p.63 8 August 2006 234 CLAIMS 1. A

conpound of the formula (1): O R4 N z \NQ

1-(3-Dimethylaminopropyl-3-ethylcarbodiimide hydrochloride  (0.81 g,

5 4.24 mmol) was added to a mixture of syn-N-(4-amino-cyclohexyl)-2-hydroxy-3-
‘methyl-benzamide hydrochloride (0.96 g, 3.4 mmol, see preparation 70), 1-
hydroxybenzotriazole hydrate (459 mg, 3.4 mmol), 2-chloro-5-fluoronicotinic
acid (497 mg, 2.8 mmol, see preparation 41), and diisopropylamine (2.2 ml,
12.7 mmot) in dichloromethane (20 ml) and the mixture was stirred at room

10 temperature for 16 hours. The reaction mixiure was concentrated in-vacuo and
the residue was partitioned between dichloromethane and water. The layers
were separated and the organic layer was washed with 10% citric acid solution,

- dried over magnesium sulphate and concentrated in-vacuo to give syn-2-
chloro-5-fluoro-N-{4-(2-hydroxy-3-methyl-benzoylamino)-cyclohexyl]-nicotin-

15 amide (0.71 g).

LCMS (electrospray): m/z [M+H]" 406

Preparation 72; 2-{3.4-Dichloro-phenoxy}-5-fluoro-nicotinic acid ethyl ester

cl
Cl




or a pharmaceutically acceptable salt or solvate t her eof 'A?‘M¥éﬁ 6 R is
a hydrogen atomor fluoro and R2 is a hydrogen atom X | R3 Is a
nmenber SEPEPERF r om t he groups conz&stlng of (a) phenyIPGBpmﬁﬁgppy
substituted with 1 or 2 substituent 4§ ndependently selected fromthe group
consisting of fluoro, chloro, brono, nethyl, ethyl, nethoxy,
trifluoronmethyl, trifluoronethoxy, cyclopropyl cyclobutyloxy and

N hyl t h h
et ) L T2 lorb BEUBHRH 8 GoTTnEY beoRfook 15 ld.ow ns
i ndi cat es Chiean.p%893, 36(18) 266883nancbB %dch!qmapmml (Bcilﬂrg.lliﬁ i mmc)t) V\(eIe3) or
1.4) to th t f f I n ted f
(8 b RSB B854 2 AT ) e OBE, ARREBLEC . "
symbol " *cabdidinC 8bRSorlale @212 gofsvast:ﬁﬁm)awasobdaae &3 tthé! mhaurguwas( 1. 5)

to the remaining portions -NH of formula (1) "**" i ndicates the point
of at't &hheatedosndearaefiax foral7 hewrsnthe reactinn UMUFR&WHQMW*IQH@GMBQHS Z of

consi st ne GHBAD By 285tate (Sod i TR BGe0Gs P dyas alied @
- the poi nt pHo3 b?técﬁﬂftﬁfﬁbf 20 hydvechiritiztid badrthe pHate8)wdre s*,diberatednﬁhel ng
portions Y of formula (1) and indicates the point of attac

- partial aqwoua)rlmrawaﬁ) extraeteq avithy eﬁ)yltécﬂﬁﬁe r@rfgldhit0% B‘EJNF fsthtﬁh:nd R4
~subst " ut CoBeR” Oghis” Srio¥er W SRR FouckS ribaiuR SpkinaAe! phaz 1Y
-+ .10 concentrated in-vacuo to give a red oil. The materlal isolated was redissolved. in
-ethyl acetate and was washed with 5% potassium carbonate solution (2-fold
200 ml), 0.5 M sodium hydroxide solution (2-fold 200 ml) and saturated sodium
hydrogen carbonate solution (100 mi). The organic phase was dried over
magnesium sulphate and concentrated in-vacuo. The residue was purified by
15 chromatography on silica gel using ethyl acetate in pentane as eluant (4:96) to
- give 2-(3.4-dichloro-phenoxy)-5-fluoro-nicotinic acid ethyl ester as a colourless
oil that crystallised on standing (4.95 g).

LCMS (electrospray): m/z [M+Na]" 352

Preparation 73: 2-(3.4-Dichloro-phenoxy)-5-fluoro-nicotinic acid

O
F
-
N (o]
Cl
20 ' Ci

2-(3,4-Dichloro-phenoxy)-5-fluoro-nicotinic acid ethyi ester (4.9 g, 14.8 mmol,
‘see preparation 72) was dissolved in tetrahydrofuran (60 ml). Water (27 mi) and
- lithium hydroxide (1.56 g, 37.1 mmoi) were added and the mixture was stirred
vigorously for 7 hours. The reaction mixture was acidified to pH5 by addition of




the group consisting of carboxylic acid, -C(=0 -0 nethyl fI uor.Q, ‘ﬁhl oro,
nmet hyl , i so- rogl, nmet hoxy, hydroxy, hydroxynet hyl, (ﬁ,‘? ughy 89 oxy, (b)
napht hyIW888P&R3 |y substituted by a hydroxy, (c) pyri RET/BYBOUAAI |y

substituted by a hydroxy, (d) a (C3%¥8)cycl oal kyl optionally substituted
Wi th a substituent selected fromthe group consisting of hydroxy, and (e)
benzyl optionally substituted with | or 2 substituents each i ndependently
sel ected 5namy c{q@&\lgf@%l&ﬁ a'tﬁé':ﬂ&u% \Fvéb'%é?tltldi@dob@hué&t bty afBtEexy and
hydroxy, With t rovi so t is a phenyl substituted b

-S- et hyl {200 mie ana water4(2@@s mI) oThe @rqusaua IByempMasaaeidifi §daﬂos§Hoét Pynal I y

hioro, ratdiben 263 MprecHonn el Ao v YherBR; Tio aliedls™ ' o>
(C3-C8) CYﬁﬂ\éls?é Wb ,exhhcwdnnméthypa&et@wu«fbla lmsml)taﬁdetﬁebwrﬂibddé@mrgarﬁb uor o,

chloro, nmethyl, iso-p , methoxy or ethoxy, r%r” optlonally

fSi.let i But saiufs %Wﬁrd}' 0‘é$r magaebieiy pUIRkhiate @fﬁ@l F@n% é’@?d iﬂ’é’ﬁc‘lﬁl By droxy,
. , 1
[Luora. cha R SN ndFSI R fuce BB phte shi (D)

t hereof wherein R3 is a phenyl optlonally substituted with 1 or 2

subst i t uelCMS {etelstrespiayit hyz fM+Na] &#8 rom t he group consisting of fluoro,
chloro, nethyl, ethyl, nethoxy, trifluoronethyl, trlfluoronethoxy,

cycl opropyl and_c oh and R4 IS, 3 from the groups
consi st i ngreRaratic | X 2388 i onal | y
substituted mnth 1 or 2 substltuents each |ndependently selected fromthe
group consisting of fluoro, chloro, mephyl, iso-propyl, nethoxy,

hydr oxynmet hyl , ethyl and etho and 8 August 2006 236 (b) benzyl
substituted with a hydroxy an grrbnmgly substituted Wth 1 or 2
substituents each i ndependently gel e¢ted fromthe group consisting of
fluoro, chloro, methyl and neth . A conpound according to claiml
selected fromexanples 1 to 27, 29 to 88, 41 to 43, 47 to 65, 76 to 78,
120, 121, 125, 137, 138, 147 to 150, to 161 and 174 to 218.

F F

10 The title compound was prepared from ethyl 2-chloro-5-fluoronicotinate and
- -3,5-diflucrophenoct in 23% yield following the procedure described in preparation
72. ‘

LCMS (electrospray): m/z [M+Na]* 371

- Preparation 75: 2-(3,5-Difluoro-phenoxy)-5-fluoro-nicotinic acid

16

.. 2~(3,4-Dichloro-phenoxy)-5-fluoro-nicotinic acid ethyl ester (0.68 g, 2.25 mmol,
" - see Preparation 74) Wa_s dissolved in tetrahydrofuran (8 ml). Water (4.5 ml) and
lithium hydroxide (239 mg, 5.7-mmol) were added and the mixture was stirred




4. A compound according to claim1 or a pharmaceuti call ccept salt or
sol vat err}t)hereof whi chgi s P g gAungt%Bb(?

2- (3, 4- A¥Y® P3H8&phenoxy) - 5- f | uor o- N[ 4- (2- hydr oxy- 5- met RETBEHU? ani no) -
cycl ohexyl ] - ni cotinamide of formula*®CH HN OFOOH HNOF F5. A
conpound according to claim1 or a pharmaceutically acceptable salt or

sol vate thereof which is

2- (3, 4-di ] ; ; - - ® . |
B AR 008 THLIBA R o g g b 120 am
------- 82 Mdusirodieic agid7and the pmixtreswhs partitonedebetwasaroathyl aaetaterpound

ccept abl GO waBr 150 &b Gre aiuceis Rir as A0 MROAEH BOSBITI?Res ¢ he
step of rgeshiMgarbdhRITRCAEd Hid {HY PHases Were sébaraldd.N'he aqueous phase
5 was extracted with ethyl acetate (2-fold 25 ml) and the combined organic
solutions were dried over magnesium sulphate and concentrated in-vacuo to
give 2-(3,5-diflucro-phenoxy)-5-fluoro-nicotinic acid as a white solid (0.57 g).

LCMS (electrospray): m/z [M-H] 268

Preparation 76: Acetic acid 3-cyclobutoxy-phenvl ester
0
H,C, b
o
o)

- Acetic acid 3-hydroxy-phenyl ester (1 mi, 9 mmol) was mixed with cyclobutanol
(0.58 g, 8 mmol), triphenylphosphine (2.1 g, 8 mmol) and diisopropyl
azodicarboxylate (1.57 ml, 8 mmol) in tetrahydrofuran (20 ml) at 0°C under a

10

nitrogen atmosphere. The mixture was warmed to room temperature and stirred

15 for 16 hours. The reaction mixture was concentrated in-vacuo the residue was
purified by chromatography on silica gel using ethyl acetate in pentane as
eluant (gradient from 0:100 to 15:85) to give acetic acid 3-cyclobutoxy-phenyl
ester (340 mg).

LCMS (electrospray): m/z [M+H]" 207
20  Preparation 77: 3-Cyclobutoxy-phenol

Q"b

HO




H VR2 NX R3 wherein R, R2, X R3andYareasdef| rtlr%gbéauml
with the correspondi ng R4-car boxyl Ic acid derivative. 7. ceuti cal
conposi tWBr‘P’P‘Wé&Jdl ng a conpound of the fornula (1) as d%‘FT a’ﬂ any one
of claims | to 5 or a pharmaceuticaPfly acceptable salt or solvate thereof,
together with customary pharmaceutically i nnocuous excipients and/ or
additives. 8. A conpound of the formula (1) as defined in any one of clains
1to5 or ' I C n
thereof . gt AEHEHHbEGGY. pRFPBLER G40 300, 135 HEH) Blas AERIRES R0

defined i metanob (@ ndj and i Mssdditm Rydroxide sotuticac@umi, c&himol) mseqni@l e salt,
sol vate or conposl t

th f.f [ ' ,
di sordersl %ﬁ@a@%h'%@%%oﬁm%‘ﬁrag Eég'ﬁl J"P%ré’iﬂfﬁeaé’% hPH%%’RSVggﬁee’io A
conpound gk ta[&fd;ﬁéﬁ Witk 2 (1) hgcﬁpea%he%.d TS YeABorP nigtufé Waslektfacted’ 2

pharmaceuti ca accept abl e sol vate or conposition thereof, for use
i n t he5t rwih leﬂ'm! aoétate r@indatimeergagic mmnrwaadyledmealmm@wmlsym

of *the't chPSP eIt eRlitd BvbiborslBoRERhe Rl (BYJRD. o -, A oo

pharmaceutical |y acceptable salt, solvate or conposition thereof, for use

in the tr@@M@p@e@fospﬁﬂeaﬁgg\mq *Smsjers and conditions selected fromthe
group consisting of: asthma of atever type, etiology, or pathogenesis, in |

particular asthma that is a nenber sel ect ed fromthe group consisting of
at opi ¢ asimifro agtivity apthe pigotinamide 355t hna, atopic bronchi al
| gE- nmedi ated asthma, bronchial asthna, essent lal asthma, true asthm,

ntrinsic asthiyg, oepEd {f’@rpha | 8F e nilctindiae adrivatioad ToMthe ast hma

caused by enV| ronmen nt i al” ast nown or i napparent
cause 0 nofiorrtlzp(1y :asletermanéd bydine abmt}arsﬂdtrrapomdm;osmhﬂntdhe hydtdiysis of

uoust 20 i gL BB e S el Lt Kt AR g o' ¢
bact eri aljncfputad!wit PEEE Fdilowihg cuBhtion, the radiolabelled AMP produced is
- able to bind ytrium silicate SPA beads. These SPA beads subsequently
produce light that can be quantified by scintillation counting. The addition of a
15 PDE4 inhibitor prevents the formation of AMP from cAMP and counts are
diminished. The ICsp of a PDE4 inhibitor can be defined as the concentration of
a compound that leads to a 50% reduction in counts compared to the PDE4

only (no inhibitor) control wells.

The anti-inflammatory properties of the nicotinamide derivatives of the

20 formula (1) are demonstrated by their ability to inhibit TNFo release from
human peripheral blood mononuclear cells (see also reference 2). Venous
blood is collected from healthy volunteers and the mononuclear cells purified by

- centrifugation through Histopaque (Ficoll)'cushions. TNFo. production from
these cells is stimulated by addition of lipopolysaccharide. After 18 hours

25 incubation in the presence of LPS, the cell supernatant is removed and the
concentration of TNFa in the supernatant determined by ELISA. Addition of

- PDE4 inhibitors reduces the amount of TNFa produced. An iCs is determined
which is equal to the concentration of compound that gives 50% inhibition of

TNFa production as compared to the LPS stimulated control wells.




i nfection, non-allergic asthma, incipient asthma and V\/neegxui nsft?B(tJG
syndrone, chronic or acute bronchoconstriction, chronic bt ONEN] s, small
ai rways P23 on, and enphysemm, obstructive or inf | EAMROYPYS r vays
di seases of whatever type, etiol ogy?”or pat hogenesis, in particular an
obstructive or inflamatory airways disease that is a nenber selected from
the group consisting of chronic eosinophilic pneunonia, chronic
obstructi LSE ' '
br onchi ¢ (AT Ui REABIeS WeRbRafed IR sscay UbberbEly a0l ST IGHER Fivep ¢ o
s char as 4Chg €TNPy. istreen@rafi flsg, tHmo @0es aMieAad r foryreosh of rtiet tested adul t
respiratory distress syndrone (ARDS) and exacerbation of airways
hyper - r eRMPOYNAs; dhey wiess foundbicobhaee: aar lGgo (hNFeBeregmefesniessitkanf
what ever {q@ﬁw eti ol ogy, or pathogenesis, in particular pneunoconiosis
that is a eér selected fromthe group consisting of alumnosis or
bauxi te workers' disease, anthracosis or mners' asthma, asbestosis or
steam§ i tE& Hustradihd Murpeses! theofdlfoving fablY inlisatas ethePbkadtsICsoCANRE by
inhaling the dust fromostrich feathers, siderosis caused by the
‘i nhal at i ditregn) efspmerepreseriative pxamples ofthgrrasentinverdiofsase, byssi nosi s

© o or -cottgn-dust aatilo d—tatc—pnetmocpnigsts; bloum, Tt s ofmratever
- type, et|iol B¥ample Nyat hogenlsiednM)n paf t i ExampIBMNnch| ti s 'gﬁaﬁ"'%s a_|nmenber
sel ected fromtge gr oup| consigdigng of acute bonchitis, acut
| ar yngot i-ti-s—arachi-diclbronchitis,—catarrhal—bronchi iis,
croupus {bronchit4d's, dry| broncHidis, ipfectiol® asthnptic bP&HE&Ehitis)
productijve bronchiti s, stapnylso%occus pTSTTeprococca t)rogc:| It1s and
vesicul ar_broncHitis bronchiZeCtasis bf what®ver type etioldgy or
pat hogenesi s, igp-particlular kgenchieciasis td@gt is a| nenberz.gel ected from
‘t'he gr oyp—conststirg—ofrcyr-marec—brofchiectasts,——sagcutatect
“bronchi dctasi s,2% usi f orjm bron&® ect asi s, capi®fary, br onchi®ft asi s, cystic
bronchi gct asi s,odry bronchi eckggi s and| fol licygar bropchi ectayis, seasonal
al l ergi c—#hi—ni—t—lé—appeit—énm—a?;au-er g-p—rhini i s—or—si-nusi-ts—oef—what ever
type, dtiology30 or pathogenef®, in pparticulét sinus|tis thHh® is a enber
sel ecteq fromt group ConSICPS1[I ng Of | pur uf epg,_or _noppur ul 3”%} stnusitis,
.acute or_chr oni“b sinusitis and” ethnoid, frontal, max{llary™ spheioi d
sinusiti|s, 8 Aygist 2006 1.66 51 2.00
54 2.8 ' 56 1.9
57 13 58 3.5
66 18.3 69 49
72 1.1 76 49
79 255 80 7.4
81 30 85 28
88 114 91 37
92 185 93 5
a5 3.2 97 30
100 56 ' 106 3.6
110 14 116 _ 25
123 21 _ 129 30
135 74 137 16
152 0.2 _ 12 1
155 - 0.09 - 166 0.14
167 2 , 159 4.6
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psoriasis, 8 August 2006 240 nultiple sclerosis of what e‘é%ugﬁ:%t%%
etiology, or pathogenesis, in particular nultiple sclerosi's at 'is a
menber selected fromthe group consisting of primary progressive nultiple
sclerosis and relapsing remtting nul234pl e scl erosis,

aut oi nmune/ i nfl ammat ory di seases of whatever type, etiology, or

pat hogenesis, in particular an autbinmune/inflamuatory di sease that is a
.menber selected fromthe group consistgpgigg autoi mune hemat ol ogi cal

di sorders, henolytic anem a, aplastic anéma, pure red cell anem a,

i di opathic thronb topeni ¢ purpura, systemc |upus erythematosus,

pol ycao Roynd Qg"i?‘érf?fgwahé) Wegner's granul ornatosis, dermatonyositis,
chronic active hepatitis, nyasthenia gravis, Stevens-Johnson syndrone,

i di opat hi ¢ sprue, autoinmune inflam@atory bowel diseases, ulcerative
colitis, endocrin opthanopathy, Gavel s desea , sarcoiclosis, alveolitis,
chronic hypersensitivity £LAS, T Diliary cirrhosis, juvenile
di abetes or diabetes nellitu | type 1, ﬁgrat oconjunctivitis sicca, epidemc
kerat oconjunctivitis, diffus i stitial pulnonary fibrosis or
interstitial lung fibrosisRyidi dbath¥c pul monary fibrosis, cystic
fibrosis, glonmerul onephritis with agd without nephrotic syndrone, acute

gl omerul onephritis, idiopathic nephrétic syndrone, m ninmal change
nephropathy, inflammatory/hyperproliferative skin diseases, benign
fam || anesTp VT gg(ypé I hi gus foliaceus, and
perrphEOSEgngul garg?%,"yagr vent?agtn&ﬁhgﬁqﬁsgﬁgmwg@g?t rejection follow ng
or gan % Raissphtiegan alem or fiueroamddid¢ § hydimeen eioskase (1 BD) of what ever type,
eti ol Qg¥,s @5 pathogenesis, in particular inflammatory bowel disease that
is a nenber Selected fromthe group consisting of collagenous colitis,
col i t i'sRpisla/memker selegietriiemltheglovps sonsigtiogoht i ve colitis and Crohn's :
di sea , ' v, : b sis, in
part | ) A opBR8h SugeRRfy Rl '8! 2 EloclitiBy iR ANARNY Fedkel RORERE
consi gtaupg consistingal off &upier echlerout eromenametifyhi lethyh, reetbeexi Hiflueremethyhl

cacheyj Em%;gy | I ] X cardi ac cachexi a,
cacheﬁ!ﬂgorsol%rar hé{c?dg@ﬁ%gﬂ?@%b%ﬁghgeas ,Iﬁ?(é:’aﬁrce_rous cachexi a and
cac he#) dheabicyclic gnaupsgwentooming té afeoft the followingratrusiunes(1i it o @ef{1-®i:ency virus

(HI V)" * * *
o—/

(1.1) (1.3) (1.4)

where the symbol “” indicates the point of attachment of each partial formula (1.1), (1.3) or

(1.4) to the remaining portion of formula (1),

+ Y is a member selected from the group consisting of partial formula (1.5) :

JON
* &

(1.5)
where the symbol “+” indicates the point of attachment of the partial formula (1.5) to the
remaining portions —NH- of formula (1) and “~” indicates the point of attachment of the partial

fqrmu!a (1.5) to the remaining portions Z of fdrmula {1),




liver injury, pulnonary hypertension of whatever type, e%iﬂgﬁ%yzo%
pat hogenesis including primary pul monary hypertension / ess i

hypert ensi on, pul nonary hyperten5|on%§§condary to congestive heart
failure, pulnmonary hypertension seco ry to chronic obstructive 8 August
2006 241 pul nonary di sease, pul monary venous hypertension, pul monary
arterial hypertension and hypoxi a-induced pul nonary hypertension, bone

| 0ss HizSigasREMbEN dalBttet fsrh ﬁﬁb\(ﬁ?‘bmﬁb@swﬁdg epatisFoyusLicgpor osi s, central
nervous system di sorders of atever type, etiology, or pathogenesis, in
particular a central nervous systentidi sorder that is a nmenber selected from
the group consisting of depressio Al zhei nmers di sease, Parkinson's

di sease, learning and nenory inpdlrnment, tardive dyskinesia, drug
dependence, arteriosclerotic denmentia and denentias that acconpany
Huntington's chorea, WIlson's diseﬂsgr paral ysis agitans, and thalamc
atrophi es, infection, -especially ihféction by viruses wherein such viruses

i ncr aeteee tihee spmbduet indicatesf tha ints ioh attackimert of the partialferaula (3§ o W18 uses

are sensitive to upre ulatign of, TNF- in.thei.r qo§% t

I . « so t.hat, theLr

repl iTBRRINNG Bortigs rofyprmyla £8and; ¢y dedicgtes 1, RYAkeHA ﬁ%’ﬂ%’?teog,thé ipﬁg\ahdi ng a
viru i } . ; group consisting of H V-1, HI V-
2, aﬁamI%@?ﬁgﬁﬁﬁérgg#@géﬁmm@%ﬁ)i_Jenza, adenoviruses and Her pes
vi r ustandiRads adiengparselpcted fiopt the gravps isenpietingsefripl ex, yeast and fungus
~infegti . el i d. 1 QN Ly [ ionPn by

s (&) B By BBbuEaRin 00 $ W0fu R, sage ‘%Fg%*ﬁﬂﬂgﬂﬁ&ﬁ%m it s,
par t ithellganupyconststing af wirioxylisrasitl, -G(=EDrP-umetbylofiuasp.t ¢hlaseh@ethyk dsPePYlchoi ce
for th re ! fungus infections, including but
are ?ethigfymﬁg(gﬁ%c?%%’c’f%'?n{hg?%@yyagﬁzéth&&gI ynmycin B, imdazoles, e.g.
cl ot r{bymeaphiirey) optianatly slibstitubdédhyrabysdrexy, and ket oconazol e, triazoles, e.g.

fluc zol j as anphotericins, e.g. Anphotericin B

and I'f §'8ﬁaq%%§w%ﬁ%§%géeﬁ b%% M’llg,édé%erri a-reperfusion i nd'qur , Ischem c heart
di seqdpa it cydoatkytioptiartalip subsittitad| withn @t subatituent peleetld Jfare e rigfR¥R yti ¢

| eukem a, .. H \,,i fectgo s, lupus erythernatosus, Kkidney and ureter disease,

urogecr?i"'?'ﬁﬁin ?fd‘ygé%% 8int esti nal di sorders and prostate
' (e) benzyl optionally substituted with 1 or 2 substituents each independently selected from

the group consisting of fluoro, chioro, methyl, methoxy and hydroxy,

with the proviso that when Rs is a phenyl substituted by a —S-methyl in the -3 or —4 position
of said phenyl and is also optionally substituted by 1 substituent selected from the group
consisting of fluoro, chloro, methyl and ethyl, then R, cannot be :

a) an unsubstituted (C5-Cg)cycloalkyl,

b) a phenyl optionally substituted by hydroxy, fluoro, chloro, methyl, iso-propyl, methoxy or
ethoXy,

c) a pyridyl optionally substituted by a hydroxy, or

d) a benzyl optionally substituted by hydroxy, fluoro, chloro, methyl or methoxy,

2. A compound of the formula (1) according to claim 1 or a pharmaceutically acceptable salt

or solvate thereof wherein R3 is a phenyl optionally substituted with 1 or 2 substituents

independently selected from the group consisting of fluoro, chloro, methyl, ethyl, methoxy,

'triﬂuoromethyi,- trifiuoromethoxy, cyclopropy! and cyclobutyloxy, and R, is a member selected

from the groups consisting of :

(a) phenyl substituted with a hydroxy and further optionally substituted with 1 or 2
~ substituents each independently selected from the group consisting of fluoro, chloro, methyl,

iso-propyl, methoxy, hydroxymethyl, ethyl and ethoxy, and




di seases, reduction of scar formation in the human or an%gg q%%p such as
scar fornatlon in the healing of acute wounds, and psori Hegs %e

der mat ol ogi cal and cosnetic uses, ingluding antlphloglstlc ski n-
softening, skin elasticity and i st §9%- increasing activities. 8 August
2006 242 12. The use of a conpound of the fornula (1) as defined in any
one of clains 1 to 5 or of a pharnmaceutically acceptable salt, solvate or

Conpa@tﬁé?%rlt Qﬁ%ﬁmted o tah‘i"‘lél t%'fél’fif irghePl o oanyUgul‘;é?lfutédTﬂmﬂwr qabpent of

di se sorders con Ions selected fromthe group described in
cl aj nsumutugats each mﬁapn@dan@n selecteddtam igrarowp cenfisting ohflpero( &') or9sMgEW| ned in
any %}?d E |m3 1 to5 or of a pharmaceutically acceptable salt or

solvaite t ereof t oget her with ot her therapeutl c agents sel ected from (a)

5-Li po R/genase (5-LO inhibitors or 5-1ipoxygenase_acti v I@ﬁ%‘gﬁr% q{ei n

( FLAFS. A eempepsi apeardingdy clai R selactasdrom exayaries 1 &0 ¢ I?IQAQ? \f t

ant ageglizals 78f1%eT§§1 1'2301137 hﬁ%w&ﬂ@lsb%&m 166 anki194 &1218.C I ecept or

ant agonl sts Inc ing H1 and H3 antagonists, (d) aj- and a2-adrenocept or
agoni st vasoconstrictor synpathornjnetic agents for ecsaz rr;sggls

e, (e)
Mus c i/ Fempendeaceptdiig tariiagoheis? ehaimagavticehopessers! ?560?
P2-a ceptior agomis 6-phedignBhMblo-RE4-(4-h d&@ﬁsmat -oemglylperdte; (i)
COX- %K’Iﬁgﬁl bi tlﬁrs Ql.ig &ﬁuor -(fbhe 63@91 sel ecﬁ\(/e Igl’:hl bi torﬁsy] Oral or inhaled
a ucdb@hhﬁéﬂk@'@tﬁiaﬂ%de Qflf‘?mmlﬁaocl onal anti bodi es active agai nst endogenous
inflammatory entities, (1) Anti-turnor necrosis factor (anti-TNF-a)
agents, (m Adhesion m)l ecul e inhibitors includigyg VLA-4 antagonists, (n)

Kinin-131 - and B2 -receptor antagonists, (o) | nosuppr essi ve agents,
F | \
o
N 0
F
F

5. A compound according to claim 1 or a pharmaceutically acceptable sait or solvate thereof
which is 2-(3,4—diﬂuoro-phenoxy)—s-fiuoro-N-[4-(2—hydroxy-s—hydroxymethyl-benzoylamino)-
cyclohexyl]-nicotinamide of formula:

OH
H
N
.ON/O/
O OH
AN
| H
P
N o
F




(p) I'nhibitors of matrix netall oproteases (MWs), (Q) Tacg yKi n| 1, NK2
and NK3 receptor antagonists, (r) Elastase inhibitors ne A2a
receptor agonists, (t) Inhi bitors of ur oki nase, (u) Corrpounds that act on
dopami ne receptors, e.g. D2 agonists2dhd (v) Mdul ators of the NFKB

pat hway, e.g. IKK inhibitors.

6. A process for the preparation of a compound of the formula (1) as described in claim 1 or
a pharmaceutically acceptable salt or solvate thereof, characterized in that it comprises the

step of reacting a compound of formula:

0
R, | o oy T
H 2.1
Ry N X o
3

wherein Ry, Ry, X, Rz and Y are as defined in claim 1,
with the corresponding Rs-carboxylic acid derivative.

7. A pharmaceutical composition including a compound of the formula (1) as defined in any
one of claims 1 to 5 or a pharmaceutically acceptable salt or solvate thereof, together with

customary pharmaceutically innocuous excipients and/or additives.

8. A compound of the formula (1) as defined in any one of claims 1to5ora pharmaceutically

acceptable salt, solvate or composition thereof, for use as a medicament.

9. A compound of the formula (1) as defined in any one of claims 1to S ora pharmaceutically
acceptable salt, solvate or composition thereof, for use in the treatment of diseases,

disorders, and conditions in which the PDE4 isozymes are involved.

10. A compound of the formula (1) as defined in any one of claims 1 to 5 or a
pharmaceutically acceptable salt, solvate or composition thereof, for use in the treatment of
inflammatory, respiratory and allergic diseases, disorders, and conditions -and in the

'treatment of wounds.

'11. A compound of the formula (1) as defined in any one of claims 1to 5 o0ra
pharmaceutically acceptable salt, solvate or composition thereof, for use in the treatment of
diseases, disorders, and conditions selected from the group consisting of:

o asthma of whatever type, etiology, or pathogenesis, in particular asthma that is a
member selected from the group consisting of atopic asthma, non-atopic asthma, |
“allergic asthma, atopic bronchial IgE-mediated asthma, bronchial asthma, essential

- asthma, true asthma, intrinsic asthma caused by pathophysiologic disturbances,
~extrinsic asthma caused by environmental factors, essential asthma of unknown or

inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
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exercise-induced asthma, allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral

infection, non-allergic asthma, incipient asthma and wheezy infant syndrome,

chronic or acute bronchoconstriction, chronic bronchitis, small airways obstruction,

and emphysema,

obstructive or inflammatory airways diseases of whatever typé, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic eosinophilic pneumonia,
chronic obstructive pulmonary disease (COPD), COPD that includes chronic
bronchitis, pulmonary emphysema or dyspnea associated therewith, COPD that is
characterized by irreversible, progressive airways obstruction, adult respiratory
distress syndrome (ARDS) and exacerbation of airways hyper-reactivity consequent

to other drug therapy,

pneumoconiosis of whatever type, etiology, or pathogenesis, in ‘particular
pneumoconiosis that is a member selected from the group consisting of aluminosis or
bauxite workers' disease, anthracosis or miners’ asthma, asbestosis or steam-fitters’
asthma, chalicosis or flint disease, ptilosis caused by inhaling the dust from ostrich
~ feathers, siderosis caused by the inhalation of iron particles, silicosis or grinders’

disease, byssinosis or cotton-dust asthma and talc pneumoconiosis;,

bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis that is a
member selected from the group consisting of acute bronchitis, acute laryngotracheal
bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus 'bronchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal

bronchitis and vesicular bronchitis,

bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of cylindric
“bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis, - capillary
" bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular bronchiectasis,

seasona! allergic rhinitis or perennial allergic rhinitis or sinusitis of whatever type,
etiology, or pathogenesis, in particular sinusitis that is a member selected from the
group consisting of purulent or nonpurulent sinusitis, acute or chronic sinusitis and

ethmoid, frontal, maxillary, or sphenoid sinusitis,
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rheumatoid arthritis of whatever type, etiology, or pathogenesis, in particular
rheumatoid arthritis that is a member selected from the group consisting of acute
arthritis, acute gouty arthritis, chronic inflammatory arthritis, degenerative arthritis,
infectious arthritis, Lyme arthritis, proliferative arthritis, psoriatic arthritis and vertebral
arthritis,

gout, and fever and pain associated with inflammation,

an eosinophil-related disorder of whatever type, etiology, or pathogenesis, in
particular an eosinophil-related disorder that is a member selected from the group
consisting of eosinophilia, pulmonary infiltration eosinophilia, Loffler's Syndrome,
chronic eosinophilic pneumonia, tropical pulmonary eosinophilia, bronchopneumonic
aspergillosis, aspergilloma, granulomas containing eosinophils, allergic
granulomatous angiitis or Churg-Strauss syndrome, polyarteritis nodosa (PAN) and

systemic necrotizing vasculitis,
atopic dermatitis, allergic dermatitis, contact dermatitis, or allergic or atopic eczema,

urticaria of whatever type, etiology, or pathogenesis, in particular urticaria that is a
member selected from the group consisting of immune-mediated urticaria,
.. complement-mediated urticaria, urticariogenic material-induced urticaria, physical
agent-induced urticaria, stress-induced urticaria, idiopathic urticaria, acute urticaria,
chronic urticaria, angioedema, cholinergic urticaria, cold urticaria in the autosomal
dominant form or in the acquired form, contact urticaria, giant urticaria and papular

urticaria,

conjunctivitis of whatever type, etiology, or pathogenesis, in particular conjunctivitis
that is a member selected from the group consisting of actinic conjunctivitis, acute
catarrhal conjunctivitis, acute contagious conjunctivitis, allergic c'onjunctivitis, atopic
conjunctivitis, chronic catarrhal conjunctivitis, purulent conjunctivitis and vernal

conjunciivitis,

uveitis of whatever type, etiology, or pathogenesis, in particular uveitis that is a
member selected from the group consisting of inflammation of all or part of the uvea,
anterior uveitis, iritis, cyclitis, iridocyclitis, granulomatous uveitis, nongranulomatous

uveitis, phacoantigenic uveitis, posterior uveitis, choroiditis; and chorioretinitis,

psoriasis,
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multiple sclerosis of whatever type, etiology, or pathogenesis, in particular muitiple
sclerosis that is a member selected from the group consisting of primary progressive

muitiple sclerosis and relapsing remitting multiple sclerosis,

autoimmunefinflammatory diseases of whatever type, etiology, or pathogenesis, in
particular an autoimmune/inflammatory disease that is a member selected from the
group consisting of autoimmune hematological disorders, hemolytic anemia, aplastic
anemia, pure red cell anemia, idibpathic thrombocytopenic purpura,ﬂsystemic lupus
erythematosus, polychondritis, scleroderma, Wegner's granulomatosis,
dermatomyositis, chronic active hepatitis, myasthenia gravis, Stevens-Johnson
syndrome, idiopathic sprue, autoimmune inflammatory bowel diseases, ulcerative
colitis, endocrin opthamopathy, Grave’s disease, sarcoidosis, alveolitis, chronic
hypersensitivity pneumonitis, primary biliary cirrhosis, juvenile diabetes or diabetes
mellitus type |, keratoconjunctivitis sicca, epidemic keratoconjunctivitis, diffuse
interstitial pulmonary fibrosis or interstitial lung fibrosis, idiopathic pulmonary fibrosis,
cystic fibrosis, glomerulonephritis with and without nephrotic syndrome, acute
glomerulonephritis, idiopathic nephrotic syndrome, minimal change nephropathy,
inflammatory/hyperproliferative skin diseases, benign familial pemphigus, pemphigus

erythematosus, pemphigus foliaceus, and pemphigus vulgaris,
prevention of allogeneic graft rejection following organ transplantation,

inflammatory bowe] disease (IBD) of whatever type, etiology, or pathogenesis, in
particular inflammatory bowel disease that is a member selected from the group
consisting of collagenous colitis, ‘colitis polyposa, transmural calitis, ulcerative colitis
and Crohn's disease (CD), |

septic shock of whatever type, etiology, or pathogenesis, in particular septic shock
that is a member selected from the group consisting of renal failure, acute renal
failure, cachexia, malarial cachexia, hypophysial cachexia, uremic cachexia, cardiac
cachexia, cachexia suprarenalis or Addison's disease, cancerous cachexia and

cachexia as a consequence of infection by the human immunbdeﬂciency virus (HIV),
liver injury,

puimonary hypertension of whatever type, etiology or pathogenesis including primary
pulmonary hypertension / essential hypertension, pulmonary hypertension secondary

‘to congestive heart failure, pulmonary hypertension secondary io chronic obstructive
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pulmonary disease, pulmonary venous hypertension, puln;lonary arterial hypertension

and hypoxia-induced pulmonary hypertension,
bone loss diseases, primary osteoporosis and secondary osteoporosis,

“central nervous system disorders of whatever type, etiology, or pathogenesis, in
particular a central nervous system disorder that is a member selected from the group
consisting of depression, Alzheimers disease, Parkinson's disease, learning and
memory impairment, tardive dyskinesia, drug dependence, arteriosclerotic dementia
and dementias that accompany Huntington’s chorea, Wilson's disease, paralysis

agitans, and thalamic atrophies,

infection, especially infection by viruses wherein such viruses increase the production
of TNF-« in their host, or wherein such viruses are sensitive to upregulation of TNF-c
in their host so that their replication or other vital activities are adversely impacted,
including a virus which is a member selected from the group consisting of HIV-1, HIV-
2, and HIV-3, cytomegalovirus (CMV), influenza, adenoviruses and Herpes viruses

including Herpes zoster and Herpes simplex,

yeast and fungus infections wherein said yeast and fungi are sensitive to upregulation
by TNF-a or elicit TNF-a production in their host, e.g., fungal meningitis, particularly
when administered in conjunction with other drugs of choice for the treatment of
‘systemic yeast and fungus infections, including but are not limited to, polymixins, e.g.
Polymycin B, imidazoles, e.g. clotrimazole, econazole, miconazole, and
ketoconazole, triazoles, e.g. fluconazole' and itranazole as well as amphotericins, e.g.

Amphotericin B and liposomal Amphotericin B,

ischemia-reperfusion injury, ischemic heart disease, autoimmune diabetes, retinal
autoimmunity, chronic lymphocytic leukemia, HIV infections, lupus erythematosus,
kidney and ureter disease, urogenital and gastrointestinal disorders and prostate

diseases,

reduction of scar formation in the human or animal body, such as scar formation in

the healing of acute wounds, and

psoriasis, other dermatological and cosmetic uses, including antiphlogistic, skin-

-softening, skin elasticity and moisture-increasing activities.
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12. The use of a compound of the formula (1) as defined in any one of claims 1 to 5 or of a
pharmaceuticaily acceptable salt, solvate or composition thereof, for the manufacture of a
drug for the treatment of diseases, disorders, and conditions selected from the group

described in claim 11.

13. A combination of a compound of the formula (1) as defined in any one of-claims 1to 5 or
of a pharmaceutically acceptable salt or solvate thereof together with other therapeutic
agents selected from:

(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase aclivating proteih (FLAP)

antagonists,

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC,4, LTDy, and LTE,,
(¢} Histaminic receptor antagoenists including H1 and H3 antagonists,

(d) oy- and ay-adrenoceptor agonist vasoconstrictor sympathomimetic agents for

decongestant use,

(e) Muscarinic M3 receptor antagonists or anticholinergic agents,
.(f) Pz-adrenoceptor agonists,

(g) Theophylline,

(h) Sodium cromoglycate,

(i) COX-1 inhibitors (NSAIDs) and COX-2 selective inhibitors,

(i) Oral or inhaled Glucocorticosteroids,

(k) Monoclonal antibodies active against endogenous inflammatory entities,

(I) Anti-tumor necrosis factor {(anti-TNF-ot) agents,

{m) Adhesion molecule inhibitors including VLA-4 antagonists,

(n) Kinin-B; - and B, -receptor antagonists,

(o) Immunosuppressive agents,

{p} Inhibitors of matrix metalloproteases (MMPs),

(g) Tachykinin NK;, NK; and NK; receptor antagonists,

(r) Elastase inhibitors,

(s) Adenosine A2a receptor agonists,

(t) Inhibitors of urokinase,

(u) Compounds that act on dopamine receptors, e.g. D2 agonists and

{v) Modulators of the NFxB pathway, e.g. IKK inhibitors.




