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This i nvention relates to nicotinam de derivatives
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regard fo the discoVery of further selective inhibitors of PDE4s.

Succeésful results have already been obtained in the art with the discovery and
development of selective PDE4 inhibitors. In vivo,. PDE4 inhibitors reduce the influx of
eosinophils to the lungs of allergen-challenged animals whiile also reducing fhe
bronchoconstriction and elevated bronchial responsiveness occurring after allergen
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Some nicotinamide derivatives having a PDE4 inhibitory activity have already been
made. For example, the patent application WO 98/45268 discloses nicotinamide
derivatives having activity as selective inhibitors of PDE4D isozyme.

The pétent applications WO 01/57036 and WO 03/068235 also disclose nicotinamide
derivatives which are PDE4 inhibitors useful in the treatment of various inflammatory
allergic and respiratory diseases and conditions.

However, there is still a huge need for additional PDE4 inhibitors that are good drUg
candidates. In particular, preferred compounds should bind potently to the PDE4
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R? is selected from phenyl, benzyl, naphthyl, heteroaryl and (Cs-Cg)cycloalkyl,

each of which being substituted with 1 substituent selected from (C4-Cg)alkoxy, ((Cs-
Cg)cycloalkyl)-(C1-Ce)alkoxy, hydi’oxy(Cz-Cs)a!koxy, ((Cs-Cs)cycloalkyl)oxy and
fphenyl substituted by (C4-Cg)alkoxy (said phenyl being additionally optionally
substituted by OH and/or halo),

and each of which being additionally optionally substituted with 1 or 2 substituents
each independently selected from halo, CN, CONR®R?, (C4-Cs)alkyl, halo(C4-Cs)alkyl,
OH, hydroxy(C1-Cs)aIkyl, ((Cs-Cg)cycloalkyl)-(C+-Ce)alkyl, (Cs-Cg)cycloalkyl and
NR’R*; and | :

R%®and R* are each-indepehdently selected from H, (C4-Cs)alkyl, and SO,(C+-Cs)alkyi;

and pharmaceutically acceptable salts and solvates thereof.
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In the hereabove general formula (1), "heteroaryl”
means a nonocyclic or polycyclic ring system
weowpiwing at | east one aromatic ring, havi ngPGI/IR20044002380
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respiratory and all ergic diseases and conditions or
for wounds. In the general fornula (1) according to
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each independently selected from halo, CN, CONR®R*, (C1-Ce)alkyl, halo(C+~Cs)alkyl,
OH, hydroxy(C+-Cglalkyl, ({Cs-Cs)cycloalkyl)-(C4-Cg)alkyl, (Cs-Cg)cycloalkyl and
NRR.

More preferably R? is phenyl, imidazole, indazole, quinoline, quinazoline,
dihydrobenzofuran, benzothiadiazole, benzoxadiazolé, pyrazole, imidazopyridine,
benzimidazole, pyrazolopyridine, benzyl or cyclopropyl, '

each of which being substituted with 1 substituent selected from OCHj, OCzH4OH,
"O(CHz)s0H, OC,Hs, cyclopropylmethoxy or cyclopentyloxy,



i ndazol e, purine, quinoline, quinazoline, benzofuran,
di hydr obenzof uran, benzot hi adi azol e, benzoxadi azol e,
w@anaoey i m dazopyri di ne, benzi m dazol e, PCT/IB2004/002380

0 i . e ' | )
ertf EREELE WK o b U BRAM OHIeh A LRIRBRTY B 2 ubstituents
indeiEtdentent seddatant ed ffonom (@ C B EHKP,Cli{, C3- NHSO2CH2CHs,
| 0@l \k - 6)al , - k ,
N RSN RO T Enrt SHYEHER SRS oy
(CrCe) al koxy (said phenyl being additionally
ti [ bst i, t.ut ed d/ hal o), d h of
R ReRTeRR B it DoBiRae g Ty substf ¢ ated i th 1
or 2 substituents each independently selected from
hal o , R3R4, (CrC 6)al kyl, halo(G -C6)al kyl,
P@%?rahl}’gr\%% C5) al( kyl , %?csycs;) c;lcloc(aal kyl )2?(: !
C6) al kyl, (C3-C8)cycloal kyl and NR3R4. More preferably
PGB T oyl Brembe s s BrFasmpios. or a

pReRERX@Hafy abSsptiis 88Pbesolydtt daFesryr i di ne,
benzi m dazol e, pyrazol opyri di ne, benzyl or

cycl opropyl, each of which being substituted with 1

i oL 0 85 i 3o
dWMB@VﬁMfﬁgnldadﬁylkWhﬁfainl 'y optionally substituted by ol

PSS SEAERRMABR ) REEFH R profray
R&is F,AndC2H5, CH(CH3) 2 C2H4OH, CF3. Most preferably R2

w5 8L, PO, 40 RARUSE L BB Rl vy, oot
puttives, Eq@inplines , quinazlipdabearsfutanc alifydacimsabhiae  bahzothiadiazole,
oSSR s RIS e BRI on s prioe,
prezoopwintidiinshberzyhand cyclopropyl, '

each of which being substituted with 1 substituent selected from (C+-Cg)alkoxy, ((Cs-
Cg)cycloalkyl)—(C1-Ce')alkoxy, hydroxy(C»-Cg)alkoxy, ((Cs-Cs)cycloalkyl)oxy and
phenyl substituted by (C4-Cg)alkoxy (said phenyl being additionally optionally
substituted by OH and/or halo), .

and each of which being additionally optionally substituted with 1 or 2 substituents
each independently selected from halo, CN, CONR®R?, (C1-Cg)alkyl, halo(C4-Cg)alkyl,
OH, hydroxy(C+-Ce)alkyl, ((Cs-Cs)cycloalkyl)-(C4-Ce)alkyl, (Cs-Cs)cycloalkyl and
" NR°R%.

More preferably, the compounds are selected from the nicotinamide derivatives of -
formula (1) as described in the here above paragraph wherein Z is CO.

Further preferred compounds according to the present invention are the nicotinamide .
derivatives of formula (I) wherein : '

R'is H, halo, CHs or CzHs, more preferably R" is H, F, Cl or CHs, and most preferably



Rl is H halo, CHor CH5, nore preferably RL is H F,
G or CH3, and nost preferably RLis F, and R2 is
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" A most preferred compound is that of Example 5 or a pharmaceutically acceptable
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The nicotinamide derivatives of the formula () can be prepared using the Routes
. disclosed hereunder, and exemplified in the Examples and Preparations, in which the
substituents R, R? and Z are as previously defined for the nicotinamide derivatives of
the formula (1) unless otherwise stated. Other conventional methods may be used in
accordance with the skilled person’s knowledge.

‘Unless otherwise provided herein: '
PyBOP® means Benzofriazol-1-yloxytris(pyrrolidino)phosphonium
hexafiuorophosphate;
PyBrOP® means bromo-tris-pyrrolidino-phosphonium hexafluorophosphate;
| .CDI means N,N’-carbonyldiimidazole;



and each of which being additionally optionally
substituted by ol or 2 substituents independently
WG 200800905 from CH3, N(CH3) SO2CH3, NHSO2CH2CH3, PEFB52004/002380
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DIBAL means diisobutylammonium hydride;

Dess-Martin periodinane means 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-

3(1H)-one;

TBDMS-CI means ferf-butyldimethylchlorosilane;

TMS-Cl means chlorotrimethylsilane;

Boc means fert-butoxycarbonyl;

CBz means benzyloxycarbonyl; ‘

MeOH means methanol, EtOH means ethanol, and EtOAc means ethyl acetate; '

THF means tetrahydrofuran, DMSO means dimethyl sulphoxide, and DCM

means dichloromethane; DMF means N,N-dimethylformamide;

AcOH means acetic acid, TFA means frifluoroacetic acid; rt means room

temperature; 3° means tertiary; eq means equivalents; Me means methyl, Et
~ means ethyl, Bn means benzyl; other abbreviations are used in accordance with

standard synthetic chemistry practice. |
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Nicotinic acids of formula (I1) are either available commercially or may be obtained by
analogy with the methods of Haylor et. al. (EP 0634413); and Marzi et. al. European
J. Org. Chem. (2001), (7), 1371-1376.

The protected amines of formula (Iil) are either available commercially or may be
prepared by analogy with the method of Oku et al (WO 99/54284).



MeOH neans net hanol, Et OH neans et hanol, and Et CAc
nmeans et hyl acetate; THF neans tetrahydrofuran, DVSO
wore@asod et hyl sul phoxi de, and DCM neans PCT/IB2004/002380

indh R EPARLR R 5ol ZtE o o b Pt P oGPl mine

prb%@fmg elex0) Ul twuinﬂy &‘our €Bzdr lmalasd tpeeferably Boe,qam:iaaGss a suitable
t means ethyl, Bn neans

ui val e
‘%@R&QTQUPO{YHE? Bﬁlpe@n%Pr &?%{"X " used in accordance
wi th standard synthetl c chem stry practice.Route AH1
GRAJ (a) 00 (111 I Hf PGJ (b
St@@)(g(éﬁ'dlamﬁ‘ ngﬂlg )aCI ds(of %oﬁnﬁa (11) are( )
TR b&aranw@bb@@ing W@@uﬁdeﬂdmn@ ugmg dipepbt ai ned by.

et. al

(l)a G oggylorlgﬁ]gew:yg og@md qu[) + E[E\'Q?p@% thh ag@cggglgfn@md acceptor

in@2Qfhble sofent, b371- 1376. The prot-ected anines of
formul a (SI I Izsyare either available commercially or

(iih éhep peig aldle avithy a peaverdipnal ceuRling aaank od agineokll). eqptlanallyym the
pl{agg?mc%%f%‘l@é%g/?ﬂ With Qﬁ SELRB} a%l@{’é/c%ef)&m Reuitdte £oldd. as

previ ously | ned, G|s a suitable am ne protecting
group, typically Boc, CBz o r Bn, and preferably Boc,
T WG e SorflittHstRE LE follows: :

) acid chloride of acid (Il) (generated in-situ), an excess of amine (lll), optionally
with an excess of 3° amine such as EtsN, Hunig'sibase or NMM, in DCM or THF,
without heating for 1 to 24 hrs,

or

(i)  acid (Il), WSCDI /DCC/CDI optionally in the presences of HOBT or HOAT, an
excess of amine (Ill), with an excess of NMM, EtsN, Hinig's base in THF, DCM or
EtOAc, at rt. for 4 to 48 hrs; cor, acid (1), PYBOP®/PyBrOP®/Mukaiyama’s
reagent/HATU/HBTU, an excess of amine (llI), with an excess of NMM, Ef3N, Hinig's
base in THF, DCM.or EtOAG, at rt. for 4 to 24 hrs.

The preferred conditions are: acid chloride of acid (Il) (generated in-situ), about 1.1
eq amine (llf), in DCM at rt. for 18hrs, .
~ Or, acid (11, 1.1 eq amine (lI), CDI in DMF at rt. for up to 72 hrs.

Step (b)-Ether formation
The chloride (IV) is treated with an excess of tetrahydrothiopyran-4-ol, in the
presence of a suitable alkali metal base (NaH K2COs3, Cs2CO03) in a suitable solvent

(eg.MeCN, DMF) optionally in the presence of a catalyst (eg imidazole, DMAP) to
provide the ether (V).
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| eaving group, typically halo, and preferably C. Step
(a)-Acid-am ne coupling. This acid/am ne coupling may
wheooshaess aken by usi ng either (i) a n acyl chpPOr/iBe04/002380

deri v |
TSR GRS o L OF) 354 s pr bR, m e
présderd:e( ofl an wcés_saofcosumht ianMaCNcaiuaﬂoLm dhagefhix temperaiere of the
re%l "Ze optionally in the presence of a catalyst, with

xcess of acid acceptor in a suitable solvent.
Typically the conditions are as follows: (i) acid

chl oride of aci J 1) enerated in-situ), an excess
Step ( ﬁWﬁ@O{’ﬂ'fg)or‘gﬁéq”Gr%&? with an excess of 3 amne
Déb&?{hbcﬂtén Ebﬁ:ﬂhe HR Q)réteblﬁfge g?bupNVMG)l fis D&Mé?fak&‘ﬂlzus:s; standard
ou eatin
soPy T.W.

medsesploghcas cﬁﬁsca%?q ahanqteqt'Met%@usﬁ e’§e9 'coﬁv

Gk@ﬁfgar@rpqug&ss of amne (Il1l), with an excess of NW
Et 3N, Hnig's base in THF, DCM or EtOAc, at rt. for 4

to 4 8 hrs; or, aC|d(II) PYBOP (r)/ PyBrOP

| NaKal
V\?.H] , % BBHatrfe gxcess o?ﬁﬁwﬁﬁé%N%ﬁﬁﬁg&ﬁgg@eﬁmman and

dltlrlnlpronmwmﬁ at Eﬁ@a@outa% hist. for 4 to 24 hrs. The
preferred conditions are: acid chloride of acid (I1)
(generated in-situ), about 11eq amne (I1l), in DCM
Step (d)-Redcioni@tansino grqupamtde(ZI-R 1.1 eq amne (I11),

CEpE 1L et B0t b8 bR RO R gy v
stmfabteeltelaghlytcbfcioﬂnmmy%cﬁz élwlméreYi reptésentsr @den@. of a

VB 25 GoBhE o TR AR ST R RS ot ) e
b® pesEted by freactivatdilis brmiegof fmrdalaqk/e) wiBVRRT Obie accordmg to the
general methods described previously for step (a).

The preferred conditions are: WSCDI, HOBT, amine (VI), RZCOZH,_ an excess of 3°
amine base (Hinig’s base, EtN or NMM) in dichloromethane, N,N-
dimethylformamide, NMP or DMA; at rt. for up to 36 hrs, or amine (VI), acid R?CO2H,
HBTU in the presence of an excess of 3° amine base (HUnig’s base, EtsN or NMM) in
DMF for up to 24 hrs at rt. |

When Z represents SOz and Y represents Cl, compounds of formula () may be
prepared by reaction of the amine of formula (VI) with R?S0,CI by analogy with the
general methods described in step (a).

The preferred conditions are: WSCDI, HOBT, amine (VI), R?SO,Cl, an excess of 3°
amine base (Hunig’s base, EtsN or NMM) in N,N-dimethylformamide, at rt. for 18 hrs,
or amine (IV), R®SO.Cl in the presence of excess EfzN in dichloromethane at rt. -

. Compounds of formula R?ZY, are either commercially available, or may be obtained
using standard methodology, or when R? is a heterocycle, by analogy with the

11



provide the ether (V). The preferred conditions are :
chloride (1V), 1.5-2.5 eq tetrahydrothi opyran-4-ol, in
wo b@spewsence of an excess of Cs2CO3 in MeCN aPCHIB004/002380

t.he, refl t er at ur £ th o ;
meBperastirec ¥ S Ratehed, P CREE PR L ang 1 Glsevier
Sdrdedad.) agd gefergmcéPBereis. undert aken usi ng standard
~ net hodol ogy, as described in "Protective Goups in-
Organic Synthesis" by T.W Geene and P. Witz. Wen PG
Step _(?os exémpliffsdedetow BOEpmsles 180 $-18 and By@Bochl ori c
acid in dioxan and di chl oronet hane at rt -for about 3
hrs. Step (d)-Reaction of am no group with Y-Z-R2
RrR&aEapounds of the formula (1) nmay be prepared by
“reaction of amne (M) with a suitable reagent of
formula Y-Z-R2, where Y represents OH or Cl. Wen Z
represents CO, and Y, represents OH or A, conpounds of
formul a (I) ma be BreparYed by reaction othhe am ne

of formu Hei t h R2CO H accor di ng~to tNie gRAer al
nethods lbed preV|ous for st . ThA '
prEG&r ditions )

gﬁgm neCE

an excess of g's base, Et

i n di chl or onet hane, N, Ndifet hyl f rmam de, NWP
or DMA, at(llht . for up to 36 hrs, or am ﬁ\zl)(VI) acid
R2CO2H, HBTU in the presence of ‘an excess of 3 am ne
base (Hnig's base, Et Nor NV in DV for up to 24
hrs at rt. Wen Z represents SQ2 and Y represents aH
conpounds f f or nuill (I') may be prepared @y re <~ R
of the_am e o) 2for la (M) vvlth RZSOZCI by

Wi t s geﬁef met heds descri B4
pref d conditio
'o“»\ 7 an excess of @)

Vil o | S (X

| N _R?
0]
. T\]%N’O/
o
N 0O '
R
S

The compound of formula (VII) may be prepared from the amine (l1l) by reaction with
R?ZY according to the methods described previously in step (d), Route A.

The compound of formula (VIl) may be prepared from the compound of formula (VIl)
by analogy to the methods described previously in step (c), Route A.

Compounds of formula (IX) may be prepared by reaction of the amine of formgla‘
(VIIl) with the acid or acid derivative (lI) according to the methods described

previously in step (a), Route A.
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am ne base (Hnig's base, Et3N or NW in

N, N-di net hyl formam de, at rt. for 18 hrs, or am ne
W@ Logp/00R2E2CI i n the presence of excess Et 3N PCI/IB2004/002380

o) Y,

cOnpRLRIARORARE ¢ fnaryab\;ea&ggg rb‘?ﬁreQ&.ofnocg'Hdlr@oﬁﬁés of Bhfuia (1X)
witts tetighydratidtzyran-dedl Iae diebariped mevmm%ynnFaep ¢)aRoute A.

het erocycl e, by anal ogy w th thenethods described in"-

Conpr ehensi ve Heterocyclic Chemstry 1 and 11
Thétrassforeratitoi(Bfde (I).tscexXengiified by Exampless& herei n. St ep

(d) is exenplified belowin Exanples 1-3, 6-13 and

25-29. Route B2 RY . (d) PG(C H(M) (MI) (HR

RoB ga) A (VIiIl) (I X (b) (1) The conpound of formnula

(VIl') may be epared fromthe am ne (HI& by reaction

with R2ZY accqfding to t he nmet hods descr@be

previRkusl tepr't), Route A
) Ry be By epared f

—]
>

coopound ?é

formul al(VLL) by anal ogy to the descri bed*™ _
previ ousTM”i n'Gitep {T), Rodte A s of formula
(I X) may be prepared by reaction of the pm ne of
formula (X) A , (X1)
S
H
I I ,\/O/N\ ”
1 (a 1
R X OH ) R N
—_— H
N0 (VI NZ o
(1)
Xil
(Xi1) S

R?* represents a C+-Cy alkyl group, preferably Me or Et. .

Compounds of formula (X) are either available commercially or may be obtained from
the compounds of formula (1), using standard esterification conditions.

Compounds of formula (XI) may be prepared by reaction of the ester .(X) with
tetrahydrothiopyran-4-ol, as described previously in step (b), Route A.

Step (e)-Ester hydrolysis ,

Hydrolysis of the ester (XI}) may be achieved in the presence of acid or base, in a
suitable solvent, optionally at elevated temperatdre to afford the acid (XIi).

Typically, the ester (XI) is treated with an alkali metal hydroxide (eg Li, Na, Cs) in
aqueous solvent (MeOH, EtOH, dioxan, THF) at between rt and the reflux
temperature of the reaction, to give the acid of formula (X11)
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(M11) with the acid or acid derivative (lI1) according
to the nmethods described previously in step (a), Route

wo@spoends of fornula (1) may be prepared byPCEE20040002380
of compounds of formula (IX) wth

tetrahydrothi pyran-4-ol as described previously in -
Re8tt@dh 6b¥he giﬁdlt(mmthﬁhae tandins {\oH iyeisi desciibeq ptavidus)y insstep (a)

exe i e Route C ,alk ,alk ,R (b)
prquides %‘E:PO'PR?U'{%D%%I)W‘% ﬁgH (VIT1)-(XI1) 0) R3 alk

represents a Cl-C4 al kyl group, preferably Me or Et.

Compounds of fornula (X) are either avail abl e-

1y or may be obtained fromthe conpounds of
formula (11), usi ng standard esterification

Cegt;nnrs !35 Iggqr@ﬁ reay w}?fl{gr}géﬂg{he? %nnclﬁﬁl)s@qq(&%ap n?é’rconve?srxgr?s {Fecgls) and
traﬁ%ﬁﬁ%% so%nbﬁ’péér a l‘éﬂ@r‘u ,of 3§ ﬁ@lr hﬁﬁ@x i Ugditig 1an suitable
, Route A ste hydr ysi s
alwghu@mldpsu@ the Aragensst et? a(wtsablﬁa@"@é gt é\?éa (sHch 178 K2COa),
op%ﬁaﬁ@nﬁle ?&eﬂc@r ofP8S& n‘g QSLNI)t ¥P1L spRbnE néolvent such as
nal el evate ture to afford the acid
acewnltme anyl{gr d,\thmetméormde @b(el)evatgd ﬁ@"éﬁ@féHJrW(?e% @h1o- 21) or

R, PUEERY 93 5, g (PR e o

cotlidmer eff bywixeatment with BBr; in dichloromethane.

Fu

For certain compounds of the description, a suitable protecting group strategy may
be employed. For example, a hydroxyl group may be protected using a
tetrahydropyran group, and deprotection may be achieved by treatment with a
solution of acetic acid:water:tetrahydrofuran (4:1:2 by volume) at ri. for upto 18 hrs.
 (see e.g. Examples 4 fo 21). Further, a benzyloxy group may be used and
deprotected to give the corresponding hydroxyl compound, for example by using a
reduction (e.g. with palladium black in acid). ‘

FGI and protection/deprotection strategies are exemplified in Examples 4-5 and 22-
24.

All of the above reactions and the preparations of novel starting materials used in the
preceding methods are conventional and appropriate reagents and reactidn
conditions for their performance or preparation as well as procedures for isolati'ng the
desired products wiII' be well-known to those skilled in the art with reference to
literature precedents and the examples and preparations hereto.

As mentioned above, use of protection/deprotection strategies are needed in some
instances. Methods such as those described by T.W. GREENE (Protective Groups' in
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tenperature of the reaction, to give the acid of
formula (Xl 1)Reaction of the acid (Xil) with the am ne
WQMOBAO999953 descri bed previously in step (a) prpvi/i2e04/002380

orkgfigr SRRy BndbiasarEbrbse ¢ EHRICENN gBT o 8 Meome
(Protéstive @roaps incDgyahic@romising Risraums Poessti DT8)S cars be bised

al kyl ation of a phenol hydroxy group, using a suitable
al kyl bromide, in the presence of a suitable alkali

dm;mlndbaﬁ eor(r&na:h) @% wellGESBhtermptiista firlthie brepahaioprtaei@oE €an be
cataé % q{? in a sui bl e sol vent such as lizat
pua&%fé 8REQIFINE 4O YRy lfmquxem?a Rsfar exarapig\crysiplization

or lcRFAMRAtaabRy.(See ex 15- 21), or denethylation of a
met hoxy group by treatnment with lithiumiodide in

pyrldl ne or collidine, or by treatnent with BBr3 in

Riab@ipiBE Wﬁatn}:e%r%fcﬂhaﬁan IFH{B&IO&QQ%@B pidMRlly transformed in

escription sui t r ot ect roup strategy may

pl@gngmﬂ@gléuacmtab@(gﬁgﬁ dn p@m@aﬁrog{psegpwmaﬁgyﬂog acceptable

agg%tf?l‘fé ﬁféoﬁ'ﬁérﬂgengh@éﬁ\%gyd?rtggﬂrﬂ{hlégg?‘rm:luo%nﬂe acid addition and
- deprotectron ma achieve ment
the bhse salts (mlmdlealmmere@ft er:tetrahydrof uran (4. 1:2

by volune) at rt. for upto 18 hrs. (see e.g. Exanples

4 to 21). Further, a benzyl oxy group may be used and
Sudapleotzeicit addition gialte areefarmed ebprandcidg Wiidn degrh non-toxic salts.

Exap n@g% P%mdfs 3@% EC%"I%& @ﬁ@%/ﬂalfég&gﬁat%e gesy 48 garbgnatwl"carbonate
bl@llpﬂiaiet caméyleer altetd, edisyatentesyiars famaratsegiiceptats] dioconate,

b t
OIRORHE o e BEPatE s yaRpap e EIordh e T oR i edromide,

hydroibtigefidis; € Ay oge®t peskphates BehicHzite,0mal amdL-lactate malate,
a@groprl terea nts and reaction condltlonsfor t he
mg Sr TR

154 ateSRYisiPRip 2a§al§§y&ﬁ§%,dd}4g§mp@p nltrate
orb’s‘a@é aéélﬂﬁﬁafeh%hééﬁdt@dsé&bﬁ%t‘é Ssté&rbie RecHRAte-diUNsHle,t O- and L-

hose skilled in the art with reference to literature

faﬁfaé%ehamfexba%ﬂ‘aphf@a@x arpyrexyzheepiitednie anf SRyiak pates:

Suitable base salts are formed from bases which form non-toxic salts. Examples
inciude the aluminium, arginine, benzathine, calcium, choline, diethylamine,
diolamine, glycine, lysine, magnesium, meglumine, olamine, potassium, sodium,
tromethamine and zinc salts.

Fora review on suitable salts, see Stahl and Wermuth, Handbook of Pharmaceutical
Salts: Properties, Selection and Use, Wiley-VCH, Weinheim, Germany (2002).

A pharmaceutically acceptable salt of a nicotinamide derivative of the formula () may

be readily prepared by mixing together solutions of the nicotinamide derivative of

formula (I) and the desired acid or base, as appropriate. The salt may precipitate -
from solution and be collected by filtration or méy be recovered by evaporation of the

solvent.
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As nentioned above, use of protection/deprotection

strategi es are needed in sone instances. Methods such
w@gooshawes descri bed by T.W GREENE (Protecti vePCX/B2064/002380

i nOrganic Synthesis, A Wley-lnterscience

Publication,-1981) or by MOME (Protective Goups in
Pkiargmt)e@tlc@ﬂﬁn&imepiﬂbl@ls@h@iﬁSPﬂreﬁCOIﬁ@Vl@ wigharthpeinyeriipn include

r I t

RS IR sBels” oot e SBREHE B ALTHID, B |Bbtopically
substifubads evee D0k deranetoee, mBEBMSQJCh as for exanpl e
~crystallization or chromatography. The nicotinam de -

derivatives of fornmula (1) nay al so be optionally
Alsbagithirotrrestope gftthe ireeativn asd Cla’dtmaiep,t abgmasairtcmg.ldnmomplexes

whRst AR o e ATORTTAR T SplalBo e chud R hSst%are are

ﬂe@éhtud ﬂohlsﬁ:lﬂﬂolﬁeﬁd(brﬂimmts eml atréﬁe\bw susiabomplexes, see J Pharm

SCL B 9350 58 Pl e 2000 20 Lor

sal ts. Exanpl es include the acetate, aspartate,
benzoate, besyl ate, bicarhonate/car bo

at e,
HeraiRafienal refgfanoss 0 nigefingjiige eem@éwwg Ormuﬁébawéu& reférences
to%éﬁ%etﬁér%brean@ kd|SQVAEE and |c‘l&h¥a€é%3<§f%orﬁ‘ﬂdﬁﬁﬁ§ & ormula (1) and salts
hydr ochl ori de/ chl ori de, hydr obrom de/ brom de,
theyenfoi odi de/ i odi e, hydrogen phosphate, isethionate, D
and L-lactate, malate, naleate, malonate, nesylate,
met hyl sul phate, 2-napsylate, nicotinate, nitrate
The invantion ipalufeast polym@g:pmeaféhe pigeiinemide derivatives @f formula (1).
succi nate sul phate, D and Ltartrate, ‘
1- hydr oxy- 2- napht oat e, 3-hydroxy-2-napht hoate and
Atsosyithin éhe scops of $he tnabhiiprbareessadltest ‘predriigs nefdthe rigatinamide
0 a A 0c
GRS O Bhrr he TS ol R Hel ety ST hEStnifiad Workvifes of
fatmetenyl) ammicte hadk dittlenomeo pilayroacudogital sadtieity Megyngedvasnsan, when

rifipafFiE Sogf, ARGt 35 i oniB bR, B 58 T dcotinamice
détiedtives ofifontiuiaig hhaviantheodesirell abtivitynBoeldededtivBalates referred to

Pr,.o rtl,es Sel ection and Use, W/ ey-VCH Winheim
aéeprﬁﬁw (2002).

Prodrugs in accordance with the invention ‘can, for example, be produced by
replacing appropriate functionalities present in the nicotinamide derivatives of formula
(1) with certain moieties known to those skilled in the art as "pro-moieties” as
described, for example, in "Design of Prodrugs" by H Bundgaard (Elsevier, 1985).

Finally, certain nicotinamide derivatives of formula () may themselves act as
prodrugs of other nicotinamide derivatives of formula (1).

Nicotinamide derivatives of formula (1) cbntaining one or more asymmetric carbon

atoms can exist as two or more optical isomers. Where a nicotinamide derivative of
formula (I) contains an alkenyl or alkenylene group, geometric cis/trans (or Z/E)
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A pharnaceutical ly acceptable salt of a nicotinam de
derivative of the fornmula (1) may be readily prepared
Wh2005100990% t oget her sol utions of the nicoti narrP«:leIBzoo4/0023so

isoiprs BRSSP ol Wher® thebioBlierhigg ST R e P e tbrgyampt. o

kefPbrLBIAE , Rautemktie l};bménbm Gtaummlsnﬁ) roay nsagurblé follows that,

unLeggovere‘gﬁ ;ﬁ%{’ﬁ @ o%lgtgllp/%rl] ‘EE‘E{‘%D?%NQBY%MSGXPW“ more than one

F;g:@fqgcglﬁé\@nvmth the invention include hydrates and
sol vates wherein the solvent of crystallization may be

i sotopically substituted, e.g. D20, de-acetone,

In HIF? inAhé @cipd Bf fhet ﬁl@séﬁﬁ ARRnBbn bReall @aleﬁdSlil llﬁlnéré egeometnc
rates, dru% host_i ncl usi on, conpl exes where

nsqmsmgttaw@mewé ey e NicsHeamiss) %wa%ve%ﬁéow% (yrigeluding
co hnﬁ‘é le‘ﬂﬁﬁn ?‘&ﬁ@ Mar 6henl?l9é ot RbRTRHSELAH ﬁuﬁm%lérﬂf%ge or more

revi ew such conplexes, see J Phar m Sci
tth@)Df 1269 1288 by Hal ebl i an (August 1975). Hereinafter
all references to nicotinanide derivatives of fornula
(1) include references to salts thereof and to
Cislirana isssneas thayl e sepsrated bl copvpdiongsteshnitioesweb kpeyn to those

| t
sty et o tloe, FeS o T SR babiOf st Siofidrography,
(1). Also l{vithi n the scope. of_the i nvention are
S e S L R

ln%ﬂua@tthéad&ﬁrﬁler@km iof od Isu&sblefoyﬁtmamyllmlré |prewdrsot) rfeaslation of the
Itt

regRBRIeer HS0IRCBRRA o S SR B Usind, fol Sam i eafatarLe. or
friqidtal c@j/ét@llléatﬁﬁ df@lalétél‘tétﬁls&ﬁréﬂ|<ﬂ§alﬁefbm\1@l by gsnctibn bbthewrkeemate

) having the desired activ S t -
it PR CBlGEY SBSAGHY e D33 (AT A A A hce wi ¢ h

the invention can, for exanple, be produced by

repl acing appropriate functionalities present in
The cReseRtminientien | 9i50 | pekides plbr PRArBIACEYLGRIlY haz@pfaglql isotopic

vaFRkiBhd BFa Waﬁﬁbé SRR bt tRsulan(1}. @ BblopRSvariation is defined

pro-noi eti es’
as one in which at least one atom is replaced by an atom having the same atomic

‘number, but an atomic mass different from the atomic mass usually found in nature.

Examples of isotopes suitable for inclusion in the nicotinamide derivatives of the
invention include isotopes of hydrogen, such as 2H and *H, carbon; such as "*C and
4G, nitrogen, such as "N, oxygen, such as 70 and 0, phosphorus, such as *P,
sulphur, such as S, fluorine, such as ®F, and chiorine, such as *Cl.

. Subslltutlon of the nicotinamide derivative of formula (1) isotopes such as deuterium,
i.e. 2H, may afford certain therapéutlc advantages resulting from greater metabolic
stability, for example, increased in vivo half-life or reduced dosage requirements, and
hence may be preferred in some c1rcumstances
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descri bed, for exanple, in "Design of Prodrugs"” by H
Bundgaard (El sevier, 1985). Finally, certain
wWoR@enieesn de derivatives of fornmula (1) rmay tPEER0MEH2380

RIS HpoS N o MhiFbd TMARER P 8 v

thosa treorponatingne radiosaative raﬁymmireluseﬁmmdrugaamwer suabstrate ‘ussue

AT SR Bhe FHCRRR tongen G 5 Bbrar drtoag 14 T

aréldeeﬁbﬂlarlqruseﬁkﬁlr)threrparmfsetﬂ@vregﬂﬁfrfﬁélr essecofSihtarpoatidmweand ready
4 fzé) rs are possible, and where the nicotinam de
m&@? oS %0nt ai ns, for exanple, a keto or oxine
group, tautoneric |somari sm{'tautonerism) may occur

It follows that, unless otherw se defined, a
Ispiopisy variavrae %éh?ﬁ?qtkfﬂé"\'%‘?y desiyatiyes %P@“‘t"ﬁam 6%9?9?{@”3' be

prebaleBOBR' ésiVentidtl ugeshididd ikRowhets @R killédanPHeS8At or by
invention are all optical isomers, geometric isoners

ProARSSeRUBRABEPYS 1o r hesefdaseabed dbt theaAcarMBRNINGEXpEPles and
Préfpafé%.bﬁybémgla)pprdpﬂs{érgbtasrc%ﬁ%&d& EithiiirdddagtaTor e

han one type of 'Isonerism and m xtures of “one or
m)re thereof. GCis/trans isoners may be separated by

A?cgm{rﬁgt tpnal flﬁﬁ‘épn%l%é%fr P | r@g Y% ph{;r?sgo@érrlg %Hlé’td?es of

for exa act i ona
nlchtmamude)giewpatyvesoofnmmrmm (Heenweliess fbriutelsewith or of their

ORISR L LSS B ST U1 P s anor

ispiopetdiorss., resol ution of the racemate (or the racemate
of a salt or derivative) using, for exanple, chiral
HPLC, or fractional crystallisation of

Adcardihgrteotheo prysent adehtior, oalimeite ere esxbol/e omedforieieforms of the

nrﬁgréréamlfl rd\émgéwﬁp@ {)%?L{!ajl(ly‘%txg%q c}l‘gﬂ%‘é}'rb%/%@ IF}'/ aocrceptable salts
(i) lenvstemt $avntes, Sﬂt;lyrﬁ@ﬂphﬁ esometic ﬁ?@ﬁﬂﬁ@ Uddtersd ‘r‘ortﬁ@yeﬂbadﬁfmed as
ic varjations of a nicotinan de rivative of
et e S A Ras e Cebyshis R rTUAIG Nt SloWse
i n which at | east one atomis replaced by an atom

having the sane atom ¢ nunber, but an atomc
T ricaeaTIde; GRveREe P ATELIRUb thelt ARy acsuieallyracceptable salts

aR@btdBrived forms, are valuable pharmaceutical active compounds, which are
suitable for the therapy and prophylaxis of numerous disorders in which the PDE4
enzymes are involved, in particular the inﬂamrnatory disorders, allergic disorders,
respiratory diseases and wounds.

The nicotinamide derivatives of formula (I) and their pharmaceutically acceptable
salts and derived forms as mentioned above can be administered according to the
invention to animals, preferably to mammals, and in particular to humans, as
pharmaceuticals for therapy or prophylaxis. They can be administered per se, in
mixtures with one another or in combination with other drugs, or in the form of .
pharmaceutical preparations which permit enteral (gastric) or parenteral (non-gastri'c)
administration and which as active constituent contain an efficacious dose of at least
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Exanpl es of isotopes suitable for inclusion in the
ni coti nam de derivatives of the invention include
w0 s@somess of hydrogen, such as 2H and 3H, car bp@T/IB06H1002380

ond iSOl R S DA b Fcroreir s 25 sRia R o&ifbpeft sae

anddSderiveddoims, in audiod o difomayphahhaceutieallysinnbeuasis excipients

36CI . Substjtutiop of the nicotinanide derivative of
ang B AN e dBo RGPS J56R LBTEDN I ApScriog vy iRoTRglgnt other
thaf fhiar sbresdurRi & thearddfibh] Thé@@naib agasciprsit|ill ig of bege extent

greater netabolic stability, for exanple, increased in
depenchom KierRarfigulargrodeef aidriniabatitie r equi rements, and

hence may be preferred in some circunstances. Certain

i sotopic variations of the nicotinanm de derivatives ?f
The grieaiingmide defivatives shfareuia (o sibel mbarpaseticaly acceptable salts

ané@gist%?&é& Brrhs HhQPBe e%ﬁ%fiylsptegi—cgrgéag @n&/a%grativel _dried to

rate tissue ‘distribution s . The radioacfive
pravidst @sokid pitigt powiger; oefilmeei crustallieepbsmotphous reaterigcMicrowave

5 [, cul ar: [ ose in view of
or fifl PO e sy Betlioeh3br S r B O S ot
detection. Isotopic variations of the nicotinan de

0 ri N Id rmula (1) can generally be prepared
echni ques known to those skilled in

Thehsicetirtantde ljeripatives i dernauial(Hothels pharmbcadicalbs acdapiable salts
© _i,n the acconpanyi n anmpl es, and Pr.eparatipn
ang s By e S s BTueY o Sy SR el e Eadifipiswation
maAC ivbengvdliowing, wot ther thesgatpounidhentprsethengastroingedtinahtract, or
up R ISHD TG ST RS FRY e BBIONF R STy PgiAgpound enters
thd BRIoBBEEHIN diRiclly REMAERS Aluth.sal ts, sol vates,
pol ynor phs, isoneric forns and/or isotope forns.

According to the present invention, all the here above

ForRidiens uitaples i orh @dRiimStdtoRnirrdgesbiFdrtefatdhs such as
formula (1) except the pharmaceutically acceptable

tallgis; cappules coptainiag ppgicutates, diopiasy B Powdessrelozengesy (facluding
. O H t o , e -' n H V ", f -
BB, ORI o8y 0L 8 gt S8 M QRIS muco
adhebivelyovules, sprays and liquid formulations.

Liquid formulations include suspensions, solutions, syrups -and elixirs. Such
formulations may be employed as fillers in soft or hard capsules and typically
comprise a carrier, for example, water, ethanol, propylene glycol, methylcellulose, or
a suitable oil, and one or more emulsifying agents and/or suspending agents. Liquid
formulations may also be prepared by the reconstitution of a solid, for example, .from
a sachet. '

The nicotinamide derivatives of formula (1), their pharmaceutically acceptable salts
and/or derived forms of the invention may also be used in fast-dissolving, fast-.
disintegrating dosage forms such as those described in Expert Opinion in .
.Therapeutic Patents, 11 (6), 981-986 by Liang and Chen (2001). .
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The nicoti nam de derivatives of formula (i), their
phar maceutically acceptable salts and/or derived
w0 200580999F e val uabl e pharmaceuti cal active conpOUIBEEe(04/002380
whi ch are suitable for the therapy and prophyl axi s of
numer ous di sorders in which the PDE4 enzynes are :
Thecompesition of @ hptdatiablet it deeordeica mitit the ynvénSan chay spmprise:
allergic disorders, respiratory di seases and wounds.
The ni cotinanmi de derivatives of forrmula (1) and their

phar maceut i cal | yngryd@ep-ttabl e salts and defived f & wBwas

menti-oned—-above—can dm-ni-stered-accordi nm to-t hn

SO GO

i nvent i NJROHEMIde ﬁ%ﬁ"’?ﬁV%PEkQPHﬁI(D to manmhls, and 09"

particular Wer ffne Gdiulpaar naceutical s|for thegapy

or prophylaxis hey can he administerediper se__in

mxtures with ond-2&M§€her or in combinat{on witHhbdher

arugs, or T gddEnh; og%% JdRFTr TECEUtT Al prepar at gEs

which permt entera gastric) or parenteral

(non- gastrl c)\/lmﬁsmnwemateon and whi ch as active1.50

£ £ ~nonl ~Lio da e a4t aact ~Anao

bUIIDLi C UCIIL bUIIl artf—atf—er babl oUS—G6Se 1 at I CasSTuUrIcT
ni coti nam de derivative of the formula (1), its

* Qhantiyeejustarhin/acaordeptcawltie dag) ddivipnd/ or deri ved forns,
in addition to customary pharnmaceuti cal 'y 1 nnocuous
exci pients and/or additives. The term"excipient" is

Au@prdahfabmt M3yObel pEsPar P uSiRY staraizedl iphiesséd Riom & atfBemulation
i nyention. The choi ce of exci pi ent

gt gr QX?'HPGG by, TERt CoBpRRAIORN SFAwIRHRP: Bk Vgt Abdwelt). melt

cOhgefify, nd)lséitiﬂs'ld?ﬂ Théh@bt ¢ahiulaBndRag Hohymkt \die &f more layers
formul a ,  thei rﬁ%har maceutically acceptable salts .

agﬁmqyrbqj@qt%gr YSoA®dray be freeze-dried, spray-dried,
or evaporatively dried to provide a SO|Id pl ug,
powder, or filmof crystalline or amorphous material.

Expepisacal exsipianis) sejtablec s @ﬁﬁi;ﬁdmlplstﬁgtiqmmcluée weters,der example,
célmléseo u&a@&ﬁ{ﬁ atéDM t%\.!h%r Ic r ﬂbféOtde@mo@l €nd sodium

derivatives o rrul a PRaeut
cirats mr@rml@tw@dm@erarfdr exardglei p@wmyipymolufnet h;edmnymnpylmﬂulose

R oBHEMREACBE: 2h3!deleinFRInaYEhAl S ALRRIL, Wl starch

OW N pouh
glysslateniand esilidates, lubrwatmg @gents, for example, magnesium stearate and

stearic acid, wetting agents, for example, sodium lauryl sulphate, preservatives, anti-
oxidants, flavours and colourants.

Solid formulations for oral administration may be.formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled dual-, targeted and programmed release. Details of suitable modified
release technologies such as high energy dispersions, osmotic and coated particles
are to be found in Verma et al, Pharmaceutical Technology On line, 25(2), 1-14
(2001). Other modified release formulations are described in US Patent No.
6,106,864.
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buccal or sublingual adm nistration may be enpl oyed by
whi ch the conpound enters the blood streamdirectly
w0 e@s0099es nout h. Formul ati ons suitabl e for oraPCT/IB2004/002380
E‘% SAL Ao Ié‘?ﬁ}\’f solid formul ati ons such as
M‘E‘S‘CO‘%I ning particulates, liquids, or
Theowidetinemitie derigatves iof comdiladl)) theiri rma‘rmlab@tct)callm Iaewotable salts

s A P 345 o e PR o o

striebfi ifltd muan:leat oroigoi aelinidenat usrgens |Smltables maarns ofos, parenteral
irs. Such fornul a

s PRIRY s Sy oot (BRAeEh o AT o iasay Hitatneoal

mt%liélhtr{c‘éifara flﬁtfétllrémralzgnnl@é&ﬁéﬁhl‘aﬁ imdiaeraniatf hamgdamuscular and
ropyl ene C me e

sBrabre, Suisde L dBVicry  fof g phisorvel HminRlfaldh cRglg’ neede

(irRARMHPEmickd et ) irfé dlsahé sUIs-fraB ) #@dtsr@ 4 ipfusidAnechriyues.
the reconstitution of a solid, for exanple, froma

sachet. The nicotinam de derivatives of formula (1), '
aﬁr@ﬁﬂe\‘al Wd’@t%gtdr@ ﬂ}dldéll?‘éﬁﬁ&iﬁbéoﬁxtﬁﬁbt\%léﬂ 2 coflRdin ¥Rsbients

ornms of the invention yaso-euse

suchgs- saltss@rwwrateagﬂ@ bgffmr@gagﬁms@r@is?&@émr%phisoféﬁ@eh3 to 9),
bLE,S or BRR %@ﬁ%@f} ét’léil @é?g{}e mbRd Qu: fbrﬁﬁ%‘té’d’%té Etenle non-

ent S, Li an? Chen
aquenpssblutiom obss @ driggi foun ta helused mcmw@ﬂtl@ar\wm wswhabﬂ% gehicle

su ﬂVa%@t%rﬁgegW%%qpﬁ@éM%(I | ngredi ent % w w Ni coti nami de

eriva or nu ) 10.00* Mcrocrystalline
cel | ul ose 64 12 -Lactose 21.38 Croscarnell ose sodi um

ik D00 o e P Bl R B e Helelocttishbr frehampte. by
lyppisiisation, usang reddindaed gueomplished kusingn standard pharmaceuﬁcal
tefcﬁrrligbjésa\gvcleﬂgnown tothose skilled in the art. ‘

The solubility of nicotinamide derivatives of formula (1) used in the preparation of
parenteral solutions may be increased by suitable processing, for example, the use of
high energy spray-dried dispersions (see WO 01/47495) and/or by the use of
appropriate formulation techniques, such as frhe use of solubility-enhancing agehts.

Formulations for parenteral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled dual-, targeted and programmed release.

TOPICAL ADMINISTRATION

The nicotinamide derivatives of the invention may also be administered topically to
the skin or mucosa, either dermally or transdermally. Typical formulations for this
purpose include gels, hydrogels, lotions, solutions, creams, ointments, dusting
powders, dressings, foams, films, skin patches, wafers, implants, sponges, fibres,

bandages and microemulsions. Liposomes may also be used. Typical carriers
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chem st, for exanple, by direct conpression,

granul ation (dry, wet, or nelt), nelt congealing, or
we@zaios/ed9es. The tablet formul ati on may conpri SECDIB2001002380
i Bl SvAad iR Rblatie atied 2R, &styc@bin and
'mggé:épﬂl@rﬁ]t S su?t é@ﬁé’afg‘r' %ﬁﬁa‘fgﬁdm nistr at | g%@ncl u?zy ‘
progylene iglycol. dtenelratigil enhansersumey de ePPPAIeE arseentar example, J

. " : 1l _ .
Pl S8 £ AR RS BP it Bl (GRheT H0e
pol yvi nyl pyrrolidi ne, hydroxypropyl cellul ose, ‘

r QX op c | n (W : :
Og@ [ ?W%%San&s n%%)g%é, egg%’sg%ﬁg@d%c?nﬁs alrjglhve&( -ycl%l a{?%tophoresls,
eledcitordtionat peondphbresisat sorpphgessis , arfidrnexdieyree, or microneedle
. maﬂnesi um stearate and stearic acid, wetting agents,

NG OI%‘xarrpl e, sodium | auryl sul phate, preservatives,
anti. oxidants, flavours and colourants. Solid

PO i BE ToR A A TN T G BulRb e rifedbiE andior

nroa}ﬁ@ags@leés&. m;lkboﬁt}ie%d)’g&gbé lerd;mﬁgatmh fmgme %elawcaj digthined-, pulsed-,
pul sed- contro e ual -, arget e n ) o ran”e \ .

coriroligd eduahe fafppied Gnd HIPgrammed sRasee [Nys: '8%@“@”“ e gerwatwes of

for@el® a8y 88 feviliatag irhk atbre BBRdiont fBPSdRInMIRtioR 28 % ifplanted
and. coated particles are to be found in Verma et al,

depeimiRiding iengrtens selpateefytherciverompoyndy  1-14 (2001) .
G her nodified release formul ati ons are descri bed in

US Patent No. 6,106, 864. PARENTERAL ADM NI STRATI ON The
l SAL ARMINISIRATI®Nr nul a (F)1 their

- AN /_\ Neoq | | ( )
Tﬁ?ﬂ@ﬁgﬁﬁdec@énvaﬂ& y@fta\%ggﬁlgzﬁa@ %llggtb%:eé gx:is‘fégdlngﬁé%sally or

I nvention na rect
by rinfealaties, bynicadly So teadori of @ drusovaier deithientalorem as a mixture, for
n N r
o7 37 st BRSOt g prefray
mambhggiretd, noaredibl, dextramtghemaé, malivsegwsertiitol, owylital, fructose, sucrose

intraurethral ., intrasternal, intraceani . .
of PSR LPhres, A B chesne GBI Borispmple. gyed wit

phesplipida) fram diyspoveder dmhalercdriabeam eedisel §pray frodh agressurised
- mcroneedl e) iry’e tars, n(?ed!)e-fr e 1 nj ec.tOrf, §nH .
cpRigner: RYMR SR qag) nser (preferably an atomiser tsing electronydrodynamics
to produce a fine mist), or nebuliser, with or without the use of a suitable propellant,
such as dichlorofluoromethane.

The pressurised container, pump, spray, atomizer, or nebuliser contains a solution or
suspension of the active compound comprising, for example, ethanol (optionally,
aqueoué ethanol) or a suitable alternative agent for dispersing, solubilising, or
extending release of the active, the propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is

micronised to a size suitable for delivery by inhalation (typically less than 5 microns).
This may be achieved by any appropriate comminuting method, such as spiral jet
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Parenteral fornulations are typically aqueous
sol utions which nmay contain excipients such as salts,
w@ a0080w9e at es and buffering agents (preferabl BCT/B28049162380

of from3 t but [ i Of : .
ol 5 et BB el 0 AREASAY LRl .
préSsute hemogenigatich, df sedyfdeyimg.t o0 be used in conjunction

with a suitable vehicle such as sterile, pyrogen-free

wat er. The preparation of parenteral fornulations
A 0flssle ShRitibh forfritsliohi fBNEse fnosn leﬂﬁérﬁusniy electrohydrodynamlcs to
yophi l i satjon, may readily be l.i shed  usi g
protRIA e TRIEH IRy GONAIA o e fey SO B 0 RGBS degatve of
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errvatives of fornmula (1) used in t ggaratlo

typigakioratigtion s1ay FaRRriseay nw@tm@fmd@a%%aw formsiecl). ? Bropylene
glg&ﬂcﬁégl F QihHRERY So lhl'?lecH{‘&fdeofAltBh&hvg BSIK/QMS \A{Jhlch may be

r|e dls ersions (see z y
userdemateed of pwpuheop @iy&p@ncluﬁmlyaewobﬁnd é@'Mﬁ hq@és 9'3§9bh as

the use of solubility-enhancing agents. Fornul ations

for parenteral administration nmay be forrmulated to be
Chpses, distesnand cantridgjesi (pede cloe gsampleb fipii grlatinedreldBMIC) for use

f
o 8he PoREL Y quariatsf gL R Ryl o8 Aifbin £ GNEER mix of the
nitoitdtAitie AlRNMVAINVET BATOrONIET(R aistiabla gmvdier dmsevachvass lagfose or

S o TIRBESS BOUE: U s Frearer iRk el ?"agnes'um

stbgpteal formulations for this purpose i ncl ude gels,
hydrogel s, | otions, solutions, creans, ointnents,
dusti ng powders, dressings foans filns skin

IP L Bfse ofErycivder mmaaérb%ndswag@a, théldvsege dh&ﬂdaig@mmed by

and m croenul sions. Li posones may al so

meApecefla valveiwieh delivrie aametied awné-rUmFﬁ Hb?%ﬁor%%ﬂce with the

w\v‘eﬂ’t&'}rﬁj aF@er?éa%LHﬁan‘g@blttS Mlh@{e@téﬂﬂﬂet@bmcﬁs}enorﬁ%ﬁ” containing
propyl ene cg)@#g gfef@Penet ration enhancers

frpm;&,r/_@otpaﬁ e f\@ptlrég{glﬁ@c@nvgtlwrfﬁq@@g (Sg'gh? Qyﬁrall daily
dd=e \Aﬁ@%/ﬁ%éll 'brénl'n”thérfgné@ﬁ td Q@Wﬁ&@ﬁhlé@ﬂ%& anBﬁﬁnlstered ina

neans of ical admnistration incClude delivery by
singte dxpﬂaﬁremoge usuaHy, as dxwded doses throughout the day.

Formulations for inhaled/intranasal administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-, sustained-,
puised-, controlled dual-, targeted andAprogrammed release. Sustained or controlled
release can be obtained by using for exafnple poly(D,L-lactic-co-glycolic acid).

Flavouring .agents, such as methol and levomethol and/or sweeteners such as
saccharing or saccharin sodium can be added to the formuiation.

According to a preferred aspect, the nicotinamide derivatives of formula (1) of the
present invention are administered intranasally or by inhalation. '

23



el ectroporati on, phonophoresis, sonophoresis and

needl e-free or mcroneedle injection. Formul ations for
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uri sed container, punp,
Tlsasp niptinaidei degivaiiyesedfdoahlly (Amayt alsb der adrslnmjered directly to the
ot SRS BFEAYRYR Tt R BieBEHE R BurprSadslbdensfly or soluton in
isptoajoe bHaadn(,ujsted;cé’nerﬁe sdllrtml(llhexffounmlaﬂm‘tslmmebleﬂhe ocular and andial
t , , ,atom zer r
fiaireLey Behie Aotius! HisaEkbE, (5 ancpariabn el sponges
c@l@g?w)e ahlﬂlrrmnrbibdﬁyf@xlabfe ne.qg. fgrc@mﬁmﬁrﬁanﬁgﬁt hedrels, lenses and
i ona ueous et hano suj tabl e
Péﬁ) Sy é*cagﬁgﬁvsfﬁms av@b%ﬁ élpﬁgﬂe%er liRfsomssn §, Palymer such as
cro¥é&iIRHKed rp%ly%@fiyﬁc Obciihepch@linpReordne I’f?fé@ﬁ&{& aaénas)a aéellulosnc

sol vent and an optional surfactant, su as sorb
PRlymET. deft %XaH?P'%H‘YGFQ@BTQQW“%“%\%@'@'OSW hwowtf@é@e"uhma, or methyl

célibsBO W &4 Mer%ﬂ&?@éb%h@:”dé %Wfﬂ@t ‘f&nexélﬁﬁledrdé%nobgﬁilu%ay be

is mcronised to.a size suitable for delver
incaparaied dﬂgqth%%tm  yPresey¥ativiea push rasc nb@néalkomum chioride. Such

formulations may also be delivered by iontophoresis.

Formulations for ocular/andial administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-, sustained-,
pulsed-, controlied dual-, targeted, or programmed release.

ENABLING TECHNOLOGIES

The nicotinamide derivatives of formula () may be combined with soluble

macromolecular entities such as cyclodextrin or polyethylene glycol-containing

polymers to improve their solubility, dissolution rate, taste-masking, bioavailability
and/or stability.

Drug-cyclodextrin complexes, for example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion and non-inclusion complexes
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This may be achi eved by any appropriate comm nuting

nmet hod, such as spiral jetmlling, fluid bed jet
worzdoseeg9s supercritical fluid processing to for@T/1B2004/002380

nanoparticles hi gh pressure honngenisation or spray

sutbleso .io for t|o f,or use.in_ a .
may Bes. ASHh B o ieh aoRRikelon Bty e’ teryRBextin
m? Bk uey axoai auxilibnyEudiive, 1.6. é@ﬁgce@if‘er‘; hﬂuéﬁtcet scnabmsé@ Most’

erlvatlv%l f ornul ti.on and
CORUPORAY i 5% %1 SWFRPS%P;" $ a1 6O/ gaf%(“?fd?‘eg?xm”s
extaﬁfmea @t Ivﬂﬂcmaweapﬁoua@ i mté%ﬁéﬁd?@mpmerﬂeﬂxpmbhm Ros. WO
CSJ B opyl eneggﬁéﬁ sterile water, ethanol
91é11'H‘7§0W 9#0RD 3% PAG WG, 48i ve sol vents which may be
used instead of propylene glycol include glycerol and

ol yet hyl ene gl ycol. Capsules, blisters and cartridges
Q&ﬁé@ for exanple, fromgelatin or HPMC) for use in

Fcﬁnabrﬂnﬁétr%'hoﬁrto' HéMBR' aétefntﬁ}sebfbt@g Ia*\}y Abed 6f0tn%0mcef.ﬁhm.de

powd m x of the nicotinham de atirve of
deQ’IIV?UVe@ Qﬁuf@@mle (bbm@ypltmyelnsm ragge A0k enakg stoal@®h ma/kg
p n e l-auc
de%%ﬂdiﬂ[g ﬁf E@ur@%ﬁ&ﬁ éigljﬂ*lﬁo]fdétg asd'}ﬁlﬁlsﬂ'%tler% h‘@rﬁecjg)g% d ly adr°)§e may be
aduuinistered nha$legle emdh\mmfiosio*ses The physiipsn will treadsily be able to

ol EaBsen B sUBRRR, heflalif ot adkh ety el tofh g sy or e

padient ag/welt as khe savedtygddhe diseabe.ni ster a netered dose or
"puff' containing from1 ng to 4000 ng of the
ni coti nam de derivative of formula (1). The overall

Acct@'rc{lgzg dtﬁS@nMHgk érgbd)cﬁmlehy dffgth'en ﬂrb@emaméréﬁbrimtheo nikBtinamide

iC e nistered in a sjngle dose or, nore .

adfigtivasy of K trinie ). dbsk remmatiaisaly Breoiape salis andior their

deTREAUOAHS,006n oo beNeadad it comdiatioRdWtHbRé r'ét ek BBYitional
be fornmulated to be i mmedi ate and/ or nodified rel ease,

heieeric opRiSeRske oradmiaisies to i patRntdel efeiy-some particularly
_ d&%& &hé@ﬁeu’ucpé%dS eskult. TRESEEONE AN Yidre: addRicasE ﬁ@reﬁiegtlc agents

ranmed rel ease. Sustained or controll ed rel ease
mg)gﬁa $ bep? dlicpiinarmidey detivatives o@xtaqﬁpgnula (1), their pharmaceutically

ad&@bﬁé@)B éelﬂsaéﬂd'ld?'tﬁélr ﬁer}%‘a'fbﬁnf} d: 'rﬁé(r@LF‘DELgmﬂ%%ltssknown in
such as neth evonet hol” and or sweet eners suc
thgart. More typlcally, the second and more therapeutic agents will be selected from

a different class of therapeutic agents.

As used herein, the terms "co-adminietration”, “co-administered” and “in combination
with”, referring to the nicotinamide derivatives of formula (I) and 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 freatment, when such
components are formulated together into a single dosage form which releases
said components at substantially the same time to said patient,
= substantially simultaneoué 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 other inte separate dosage
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saccharing or saccharin sodiumcan be added to the

formul ati on. According to a preferred aspect, the
wWoR@enieesn de derivatives of fornmula (1) of theCpPIBERS&N02380

invention are adm nistered intranasally or by

o o ofthe WhigT e e R s G%%BF% %’%Q&'”bee 3 said patient,

adm whereepad sauelcztcmh;iqneats si@grehedsey, atfsmbsfan&alnfl the same time to
t he fo‘g mtof {a suppository, pessary, or. enema. Cocoa
but t¥H9 P& r adi ti onal suppository base, "but vari ous

alst eggrbhivat sadmiyiistratiors f sash agipfisimtiont 6f nE@t‘rﬁEJhlaéi d¥rivative(s)
for rectal/va nal ﬁat nlstralon may(?/ﬁ rmul ated to

be | o dePBO o ABr T Pealeolis BEefiel RFAMNGTLI d4eD such

f or ngdnaidrens ér@%#ﬂﬂat@@'a@)ﬁﬂ%om SHSH @th’é?ﬁ‘rt@ s@péréi%ddosage forms
control |l ed dual -, targeted and programmed rel ease.

OCULREA® ARKSRDRA SANSERUMECINGS &Y raid Prfient With a significant time
der | iMinbar eBetWeeEOEH@:H aadrhihist@dorR %e@up@ﬁ”bQIUSESh%Qnents are

directly to the eye or _ear, typically in the form of

dr opislegsed amwsﬁﬂt@&lddlg@%\éﬁ@ﬁém said pafignt; ard i n
| SOt Qi entid] "écﬁ'ﬁh}é%%ﬁ& ?ts%ﬁh | n?rﬂrllétg)‘ﬁ oiqn'&‘éﬁnamlde derivative(s)
f t or ar an

ormul ati ons sul
adni anditherapentic agenin) to rat mvehem lrbun@aégtafaérabﬂr@r\t,e wjen such

abso n%n%eéresfgﬁr?\ﬂ%d tS%t!\QrQS a Qﬁg\e dotsage Jorm which releases

non- egradabl e I cone _
‘I enssa:d aochpeaetsciol atoentnmlledemaouerawhsseuperrﬂheys @edn caecurrently,

Cr o< SBe el B3RY BRenAne L PRG0S e samp gnaor different

hyal imesby saidipdfiest. cel | ul osi ¢ pol ynmer, for exanple,
hydr oxypr opyi et hyl cel | ul ose, hydroxyet hyl cel | ul ose,
or nethyl cellulose, or a heteropol ysaccharide

Spithhlewxariplys exalifph therged e ghomts mk*.hbmay MROL$HY Bt €Shbination

t reserv uc nzal koni um
w15 PRt asioR YT PaE b ohayiads Besaanpeancaaeoeptable
shle & pHcheis ld§nvdiﬂbﬁﬁé ﬁticluaeSbume B¢ odhéakthitdd to
adm ni stration nmay mul ated to be i medi a

(@nd/ elinesygenass (5é+0e)a§@b't%oﬁrfﬁ Hsapwaﬁ@é@eathﬁg piotein FLAP)

ah¥gbHid®, del ayed-, sustained-, pulsed-, controlled

dual -, targeted, or progr armed rel eas
(b)  Leukotriene antagonlsts (L s) including antagomsts of LTB4, LTC4, LTD4

and LTE4,
(6) Histaminic receptor antagonists including H1, H3 and H4 antagonists,
(d) a1- and a2-adrenoceptor agonist vasoconstrictor sympathomimetic agents fdr
decongestant use, t
‘(e)  Muscarinic M3 receptor antagonists or anticholinergic agents,
- (f) B2-adrenoceptor agonists, ‘
(g) Theophylline,
(h)  Sodium cromoglycate,
(i) COX-1 inhibitors (NSAIDs) and COX-2 selective inhibitors,
)] Oral or inhaled Glucocorticosteroids,
(k)  Monoclonal antibodies active against endogenous inflammatory entities,
) Anti-tumor necrosis factor (anti-TNF-a) agents,
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ENABLI NG TECHNOLOG ES The ni coti nam de derivatives of
formula (1) may be conbined with sol uble

wormsoombecul ar entities such as cycl odextri n BCT/IB2004/002380
pol yet hyl ene gl ycol -contai ning polyners to inprove

thei r.sol ubil.ity..di.ssol.ution rate st e- maski ng,
iy o arBRiat horbble reBR A RN T AR et £
(ny ONMisin<sl, - draf B2xreoglter atagoriistsnd to be general |y
nost .dosa fornms and. adm ni stration

seful for d
(°$]out"@§‘.”"88\"?f”?ﬁ%\'%§9 sand non-i ncl usi on conpl exesnay
(phe ustaBitoré®r matd! hetanairolcasts (Mivipegt conpl exation with

the _drug, the cyclodextrin may be used as an auxiliary
(hdaracbkinin Ni T k2 andks gpcertn angdonsss. sol ubi |1 ser

"(r)l\/bstElgﬁggg)mmbitgﬁ,gd for these purposes are al pha-,
bet a- and ganma-cycl odextrins, exanples of which may

(she fAslan@sing Adatreperiern ageaistdat ent Appli cations Nos. WO

(t)91/ InHibifcrs of GhokH=8¢518 and WD 98/ 55148. DOSAGE For
admnistration to human patients, the total daily dose
(uf tGampowngsithairficiien depariaeireespters, 8 RElagopisis,i s
wtypi ' 0 0 ng/ kg
(Ygepe“?i%#dr%t?wg?fttﬁgw gg,%%ﬁ""? hé’g% e&g;&?tg i ni stration.
(Wihe Agsinég thabicarybeloleesatbgs eceldtidsnorandirtessives si ngl e or

(xgi Via%%gioﬂgsc‘ea%d The physician will readily be able to
etermne doses for subjects depending on age, weight,

(yhealg38 MARtkinasednhdlsiiorsr t he patient as well as the
severity of the disease. According to another
enbodi nent of the present invention, the nicotinam de

Acrdingtiovies présdritendemtion, eorhbipatidrnef thep hizotimaraidei derivatives of
faccep ahle salts and/or their derived fornms, can also
ofRURBIMUS 2 combination with one or nore additional

t herrapsdsrinie Ag®ntesefitor keyommstadsr Rinttiedlierdi® &gemed iigtluding in
to obtain sog gartl ul ar | g)gw red t her_ﬁ\'geu I C enq ;-
r esUrAiCUadPraioBE SAltS RYPE!Y Riemider HatroRIWE Sglia Aqrgely bromide,
agendgtrafivm 3bAS, fathely roffdd, parériepRRl bidtdisteephie, t he
formula (1), their pharnmaceutically )
= p2-adrenoceptor agonists including albutarol, salbutamol, formoterol and
salmeterol, o
= p38 MAP kinase inhibitors,
» H3 anatgonists, .
= glucocorticosteroids, in particular inhaled glucocorticosteroids with reduced
systemic side effects, including prednisone, prednisolone, flunisolide,
triamcinolone  acetonide, beclomethasone dipropionate, budesonide,
fluticasone propionate, and mometasone furoate,
= or adenosine A2a receptor agonists,
are preferred.

it is to be appreciated that all references herein to treatment include curative,
palliative and prophylactic treatment. The description which follows concerns the
therapeutic applications to which the nicotinamide derivatives of formula (I) may be
put. '
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acceptable salts and/or their derived forns, or one or
nmore PDE4 inhibitors known in the art. Mre typically,
wo bwssewvend and nore therapeutic agents w || bRCT/IB2004/002380
selected froma different class of therapeutic agents.
-As used herein, the terrrs "co-adm nistration",
"co-adm ni stered"” and "in conbination with", referri.ng

TA® n?c@ﬁnélhi%!@tdéiﬂ'ﬁ’u@é% gefdrivatd WP ntmbit tHy PO, (sbiyrﬂ@(én@nmereby
or nore other therapeutic agents, is inten

haygde wddes rangeer’ therapatic ﬁ@rpl@atdprt% @Sfdcﬂs%%%ij‘ﬁhe" below, because
ofthSekicHliePisRe, RSP %l?mﬂ/fof%&ﬁ}m‘é@rﬁ% ah 'tﬁb"pl%fs)lology of all

ni cotl nam de derivative(s) her apeuti'c age

mampeals.cfhe enzymeadig rofe pe mdrhy thmq%la 4 IRATYRGRS then tdracellular
| a4, n S f

nflufS; B LEAGHsh0S Bk iRein s SoRMES M) Shfptammatr

leglonytes. rAMR, srattdnpa responsibles dysmagieting Ithe effects of numerous

E d
oG B TR Ao Bkl 0 AIRAPAA Blinn o
maapa?neey]tofl physmylmﬂi p;meeﬁsaenﬂ' heigh én exterisiveolitpateat i the art
Qr [ eac
oGl BV 86 0 FABLFATn SoREDs B RGRAL B8 paporses
whicheinbxdditord tcpaﬂ'mtmcmhm einplade sahiditioo rqifosmmrm(lm qaroductlon

EFe GATon. DEIAATS 21 QPR NSHORR BFobHT NELFPIease in eosinophis

némrﬁphngbh@mdhbcytwotl nami de derivative(s) and
therapeutic agent(s) to a patient in need of
treatnent, when such conponents are fornul ated apart

Tﬁé@mrsa%hfmmferagpe&to osetﬁér;ﬂrbgerqomagmnu‘now@tewoc fheali€e of the
taken at consecutive tines Y Ssal atlent W t

nigpliparpide detivatives of frewiaall), H@!M@@fﬂ@&%ﬁ@&y@?ﬁeﬁ%@% s@j#s and/or

w\gé HPAB, Pathd (FIFRERCHH Gisedsds BlsBARRS! Hd conditions in which the
stantially different tines to said patient; and

PREfuspRNgS AgnnyRiued: Aorerspeeifisaliyi theopigserait inventign also concerns
e QRE! BRAThE enid&tH (?Yﬁ]gé V&vhtigdd drh rﬁ\B%U‘(IzC tR&le 'Hh@rﬁ}ma&éhttcally '

a atlent I N nee treat nent, en sucC onen S .
aawptabie isaltaead/or cigavdn:formst i ﬁlesﬁrmm@nﬂggd@@asasr ﬁhsorders and

cARdifidhe S &AEEHom 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 airways
.obstruction, and emphysema,
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sai d conmponents in a controlled manner whereupon they

are concurrently, consecutively, and/or overlappingly
waewsniwvered at the sane and/or different ti neGI/B004/002380

sai d patient. Suitable exanples of other therapeutic

age n copbi nat i

o B br e ek M e LB i V415 e Epy eticlogy, or

Phabﬁﬂ'@géllﬁesﬁﬁhﬂt paﬂi@ateptaﬁkaibetr@@kxé or ﬁ‘ﬁldﬁﬁﬁatbh/%lfwéi@rdlé&@e that
orns include

5- Li% Sk FsRaRle SPBCied) Fomn G 6Pnestnqo&tmﬂégéeosmphmc

act iphalimbsiaP e obduiidlive (PuRBOMArGt Biseddd ( rt:ep@ that
ant agonl sts (LTRAs) including antagonists of

L TCInclydesuchranig *Ematht'%cyulmog@%/nﬁmpeyseé@%mfoqusmea associated
"i‘nt M@Wﬁl‘i scord Yhing EHaradBriARd biMrraid RBR)! p%éreséiq}: airways

cr 2- adrenoceptor agonlst vasoconst ri ct

sy m@bﬁ‘lﬁ‘éﬁ’ﬁpﬁeﬁﬁ@t srspiatory istrges syiemaniARIAR), and pxacerbation of
N“S%ﬁWaQ% F\;{d\@-ré GRRY 3bn S BHOR Gtitet o‘?tﬁgz g'&e'r%;ﬁ{;o' I nergic

agents renocept or agoni sts, ophyl l'ine,
(k) pseurmgmmmjmcgl wbatewer (ype, GUORIogyi ohi prthegenegisSA rticular

?Hnggocor§| cos gé:tggﬁég %hbig%oc I%ér%ga CPFO% tﬁ '%nelacg .SLSé‘”Q of

agaiahsinesisl ogie hausité nioraenrshtdisgasentanttirasosig Ior miners’ asthma,

A abRBls SRR ek S Ph e P A8 (oo caves

ant agdmtedihg the dyistfiom ostBih feativets,Biderosis eanwd by the inhalation of

o e S B SR 88 R ot s
and taic 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, | ' _

= seasonal 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 nonpun.tlent sinusitis, acute
or chronic sinusitis and ethmoid, frontal, maxillary, or sphenoid sinusitis,

= 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 intlammatory arthritis,
degenerative arthritis, infectioue arthritis, Lyme arthritis, proliferative arthritis,
psoriatic arthritis and vertebral arthritis,
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(gq) Tachykinin NK1, NK2 and NK3 receptor antagonists,

(r) Elastase inhibitors, (s) Adenosi ne A2a receptor
wW@owaiersy (t) I nhibitors of urokinase, (u) Cop@DIB2AG002380

that act on dopam ne receptors, e.g. D2 agonists, (v)

Modul of t NFK b K i nhibit

(0 e i s annsesbraBd M Skl co or O

&V‘L bg tdtééﬁio)zigl-re(l éﬁﬁd %nidtrcﬂ&r:ﬂf iwitatewardygpe,) etrm&iyyl\/BP phinngsmesis, in
inhibitors According to i nvent

ConBRHEIRG Ao TRBNriaien BsTieT Bk 1% & rtben belpgiefhfram the
(1) ghduphconsistify SeFagdsiophiVg b@lﬁﬁmaw irfliftiont Sosiiophilia, Loffler's
antl cholinergi c agents i ncl udi n particul ar

i pr &YIBRMEmMCEEANCs SoFRPRIINE BRI} 2, frpalp%awmﬂngaq gesinophilia,
na”ﬁ#dﬁcﬁ&&ﬁ@ﬁi%m@x'a%b&?ill@%sa'a%ﬁergﬂl@ﬁ‘ﬂ y dtbRibM8s containing

per enzepl ne epi ne ad renocept.or
agospsinephilsc| aligrgie mabulpe\eénus SHORIR Ao ChufgBHaEes Syndrome,

and ,§ @%HEH@ r‘&ldosa LﬂgﬁN 4 rldéEFBtEHgC\fa%cuhtl

analpg I'Sts ocofrti cost er oi articul ar

i mhatagpic gletmatdn@r allergist @ermaﬁbsqu’qacrtedﬁm@atl%y@t@wc or atopic
Si d%c%lf]gct s, including predni sone, prednisolone,
flunrsoli'de, triantinol one acetoni de, becl onet hasone :
dr pmdmauaaﬁ@\qhatﬂydewm eliiglodyl, ot pethogaresis,dpipariistiar udicaria that

gggﬁ% % %ienrﬁl&%rusr ger iﬁd flrc?rg éhé"&%” gséo'ﬂglsﬁ%@of i Ehediated urticaria,
complement-mediated urticaria, urticariogenic material-induced  urticaria,
physical agent-induced urticaria, stress-induced urticaria, idiopathic urticaria,
acute urticaria, chronic urticaria, angioedema, cholinergic urficaria, 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 conjunctivitis, atopic conjunctivitis, chronic catarrhal conjunctivitis,
purulent conjunctivitis and vernal conjunctivitis, ‘

» 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 ﬁveitis, 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 autoimmune/inflammatory disease that is a
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It is to be appreciated that all references herein to
treatnent include curative, palliative and

w@e@plgdoexti c treatment. The descri pti on whi chP¢DIB2004002380
concerns the therapeutic applications to whi ch the
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Ieukocyt es. CAMP, in turn, is responsible for

me di tHARORANRY. of fRI@VE'Sof HSRABEOUS SHSPIdOREs | Aveplis,  chronic
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si gnifreant rol variety si ol oglca
prochghaies TH@lEUS s &peensh ve keratqucév; 9 tisiecart epidemic

desqrd- b, ﬁrﬁlﬁwfﬁ%f QffuRe Ohtel Q"ﬁWL %Wéﬁa‘?gjg?&lé’ Yyl |ﬂfe?st‘vpl lung

nflanna responses
i ncrihacsis, :dnpathwtepulnmriam fionosist cystisefitresiseglomsadonenimitis with

??’%Mﬂt ou? Hepl‘ﬁ%ﬁ 3}@3%@?%&% g@{:eéggﬁ%ﬁﬂh%ﬁ%ﬁgﬁuc nephrotic

ase’in eos S an
nonosyytiesne, Thimmealochenga rfephtdpenth;asmemeibryllhwemreEﬁeratlve skin
| nve(stl on rg%at e ni coti na

dor 1 Geoes BoToF 3oL R H G R bt Rl AU aRhs, pemphigus

accefplisdele, a&:ipemmdlb@wlgl@is ved forns, in the
treat ment of .d|s

[t T IR TELE T R R R
s pecinfiarmmbtary bbiel mgmamﬁmmat@vbra¥§@ eﬁo@gyrmepattﬂmyenesls
use of the nicotinamd ivativ

t heilP RAHEYARICE 'T"E‘QFQW queeieaBie! I'st g TB?FH %rrs%l%%t?@éf@m the

for g@'ou;b NeonBRtihd Ft eBRaGerfusdESIRiRS @8litisd e P&, Strarftliral colitis,
conditions selected fromthe group consisting of :

ast hiigertiveprliie pap Gropyes diseast ) or pat hogenesi's, in
par tééﬁﬁb@ho@@bh%a&éﬁ? type, 488 eér SathegdrRaisk ﬁrpﬁhﬁﬂﬁlar septic

group consisting of atopi ¢ asthhm, non-atopicC
shock that is a member selected from the group conS|st|ng 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 immunodeficiency virus (HIV)

= liver injury,

» 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, pulmonary arterial hypertension and hypoxia-induced pulmonary
hypertension,

* bone loss diseases, prirriary osteoporosis and secondary esteoporosis,
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asthma, allergic asthma, atopic bronchial |gE-nediated
ast hma, bronchi al asthma, essential asthma, true

w@gaiokne993 ntri nsi ¢ ast hma caused by pat hophysi PCDTB2004/002380
di sturbances, extrinsic asthma caused by environnent al

FACLONR fRPRfRL/R en‘?‘ﬁquafﬁ%rrﬁf)f WREBONtyBE, étm%ﬁ‘b?%thogenems

causé, non-at opIrc onchitic ast
enphysatiations caeﬂraimrvoaw@yetegedxsn@@c that issa mmnber selected from

-al

N

baCﬂeﬁrme ahdi nmﬁh'»,orpnmpatzmaht, tardive r@skirm@ctdrug dependence

nonal | er gi ¢ _asthma

Syn@FS%&Ie@ﬁ gﬁmgh%a'? QC‘% ﬁ%@gét ti‘%oconst ré{l{g,ﬁ-;? %ﬁmbfbﬁw%néhorea

chr wus@ntydmdyet pSralyersBdgltaaé rand\tsalaivét atephies;, and

en’p égtg%ano fe%?%gé{%& S?B ebJ gh%@gab %} g ém- %es Inctease the

d %dUCtﬁﬁh;’ﬁf BNF-abiat théi@thdﬁe cﬂfrwroxl‘ﬁt“e!ram:ml‘lt1 oirysei ansamnsmve to
i sease t t

condPERIYR '%Gf Oé H&.‘):'mdn éh%‘f ﬁ}%ﬁlsfe)l @%3@%‘ ePl%r""?g'ﬁroén?tEer vital

0 bSta’cH\ﬁfléé/ SrePatVERIERY &hﬂé’cﬂ"e@aﬁ\@u@ﬁ@:@)wumaﬁ ih@imember selected
i ncl udes chronic bronchitis, uInDna

dy s fosn thesareup spaRistingRTdiivh, ‘éév@nfi ﬁﬁveﬁy%megalokus (CMV),
Chanaflepzh 2 %@eﬁdvﬂu‘sé@ VRIS HEH%S P Q@se FludthRIHeMBYS zoster and

bst ruction, respiratory distress syndrone
(ARm&rpaﬁdmml%er bat| on of airways hyper-reactivity

CQNSf dtfen&@ﬁ{f?&fo\‘lg \ﬁﬁlﬁélﬁp and 'é{“éﬁ@%ﬁﬁl' 8reOensitive to

what ever ype, ogy, nesi s,
© par tupsegutatiom by ORI @’sel§lttTi‘éE Oi BTO@Uﬁ’@quéT ﬂ%ﬂ besteg.g., fungal

i Orgg%@ﬁglggo &‘S&Q@n tﬁ%bﬂ%d%m@fepéﬂ Wﬁb@pﬁéﬁoh"’wm bffer drugs of

ase racosi s-or m ner
asbesioirsi for te tseataent oft systesic gsasirand fohgus ipfastions rincluding but

| orkedol T8e BB BN B BEdE ¥ Hormazo,
I nhadawhiaasle oimitorezofeqrdridc ketocosadale obiagoles, grd.nileogazole and
SInZSﬁ% %?rﬁtl) S noe I %soémgﬁétgr?gng ucsetg aﬁrtnrﬁngteﬁaﬂ Ea!aﬁd liposomal
Amphotericin B
» jschemia-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
. psoriésis, other dermatological and cosmetic uses, including antiphlogistic,

skin-softening, skin elasticity and moisture-increasing activities.

According to one aspect the present invention relates in particular to the treatment of
a respiratory disease, such as adult respiratory distress syndrome (ARDS),
bronchitis, chronic bronchitis, chronic obstructive pulmonary disease (COPD), cystic
fibrosis, asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis.
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bronchitis of whatever type, etiology, or

pat hogenesis, in particular bronchitis that is a
woreonhee99sel ect ed fromthe group consisting of BCTIB2004/002380

bronchitis, acute |aryngotracheal bronchitis,

arachidic bronchitis, catarrhal bronchitis, croupus

bronchitis, dry bronchitis, infectious asthmatic
Attopdindi tol anoihieo daspetiy ¢heb rppesdTit t ingentioina pdigles cinc padicalar to the

o530 LGB UL e YESAHL Y et aicass

(1BBY b@@emsrcmn d disged, ilgitis, aolibyerousicelitisy olitist frayposa, teansmural

nber cted. fromthe group consisting of cylindric
C‘gﬁ' H“&?(%Q’es"o'gsaccul ated bronchiectasis, fusiform

bronchi ectasi s, capillary bronchlecta3|s cystic

bronchi ect asi s ry bronchi nd follicular
ADFONGHIEE: S5t Ofsihes BIRRPTRITNGTTPE AP riefdtes gp e use of the

m@&ﬁr@mualdeabét%g lof:fdrnmry (1), Shepr plﬁrﬁh&é@ﬁc%ll@ﬁcdﬂib@étﬁé/ g4lts and/or
type, etiol O%e or pathogenesis, in particular

defyegsiorms, OR2PS IraAnuiaRiB cRr 3 dreg havingr RO INfkigpy activity. In

pgmea B lthd BreRbnPIMlEhRIAG c%hcé}ﬁgw uke e tHel MeGinehfide asiliaives of
ronic sinusitis and hmoid, frontal, maxill a

fanmu!goﬂéntblem phaymereytically m@%nkabléu galigr BA/PE iderived form)é. for ‘the
m\ﬁ'ﬂﬁfa%\’tﬁ di Y @ru ﬁadroﬂhggt}’e t‘ﬁ%nfﬁg ﬂ?%ﬂ?ﬁ&bﬁ/ rﬁﬂalratory, allergic and

rhe
smrlrfenmeg dlsemetshedlgmrdavps cans i conditignef andumerer prieciselys for the

trgétﬁeﬁér%g{iusga'?ersf Pi%hrtd'e% aﬁg Halgoﬁéw{ha?g?‘éﬂ%?({c}’a@cfv hritis,

ive a rei’s, rous ar
arthritis, prollferatlve arthrltls psoriatic

l-\%rg{ %Hgtgé@%]%%? g'u\é ng%sprt?l ]epngo\/g%s agp%ﬁlcwgrﬂﬂm e?é’s%ﬁg ?H&hod of
treatsmmmla maahtaalemomcmm delunadin beimige wdth 4 YRIE4 inhibitor including

geleTe SRt mer PP YA PR e AT of ol cenativp f formute

(1, ru@h@@@eamllymegtam@gsm amamm@@meldl farmp uMnrmwarremsely, the
Infiltration eosjnophil ?ff er'

PIRSSTHABIRNIPE. BRUGRBR PR AMSERRAG o0 of Heatment of a

nRRSBR MHUdiy a PueReNRIRE lﬂ@ﬁ’éapa@ﬁﬁléhﬂhétb@’s kepiratory, allergic and
aspergi |l |l gma, granul omas cont ai ni ng
~ scar-forming disease, disorder or condition, including treating said mammal with an

effective amount of a nicotinamide derivative of formula (), its pharmaceutically
acceptable salts and/or derived forms.

Further aspects of the invention are mentioned in the claims.

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

Example 1
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eosi nophils, allergic granul omatous angiitis or

Chur g- Strauss syndrone, polyarteritis nodosa (PAN) and
W@ y®50069e5 necroti zi ng vasculitis, atopic der neCT/182804/002380

allergic dermatitis, contact dermatitis, or allergic

or atopic eczema, urticaria of whatever type,

etiol ogy, or pathogenesis, in particélar urticaria

that is a nenber selected fromtheOgroyp Hi sting of
i mrune- nedi ated urticari a, ' d| at ed
urticaria, urticariogenic ng il -i ed urticaria,
physi cal agent-i nduc urt Ht resS-i nduced

urticaria, igiopathi
chronic urticaglax
col d urticarialin
the acquired fo
and papul ar urticari a
type, etiology, or

ngriy vd, cholinergic urticaria,
tihe aldt osomal dominant formor in
tact urticaria, giant urticaria
~conjunctivitis of whatever
ogenesis, in particular
conjunctivitis that menber selected fromthe
group consisting of\acit nic conjunctivitis, acute

cat ar r hal conjunct|V|$|s acute contagi ous

TS Q%%‘:ﬁ)}d\‘&%ﬂl&lde‘?\#rﬁ Ppé ;&wr f‘%‘ﬂfléé’ 8 lgégivecflh%‘?#rﬁoromethane the

conj unctiv conj unc
Sqiilllhalﬂ evashednyvilimctN vsctdlmahyurmedaaﬂ;oluimm uthen i grigd s{MgSO4) and

I : h
ol E oo Rl et ©) " arber Sel cred from.
14(:B®|rgetmytanunmopy{) -B@tfcarbddiieet hydnoctﬂoraiel (@00mar t 1.66mmol)
t t t
ok i B ST, o 1Gh Sty Hbioe S e Shmmopavieon.

hyttekybepizotpibasie ahrytdrge neemgy ®.89nsmol), Oﬂ-r‘eeapmbpmatel 4dic (0.52mmol)
choroiditis; and chorioretin

apg, Nr@tbyle'l%qar@?ym@e 618Quhad- %%m)yﬁép N@Hméﬁh&s@rmam'de (3ml), and
e §t5ﬁ4r§d at Pod?f;lrtémﬁalaﬁrre T 48 PlofirsS Cﬂh%rrﬁﬁ('t&e th! paditioned
bgcwrégn etrhyls chtg%ee and rzon gyd(reoc Iro?ultjzpaglg nasr:dSttt{en?ayers separated. The
organic phase was washed with additional 2N hydrochioric acid, sodium bicarbonate
soldtion, water and brine, then dried (MgSO4) and concentrated under reduced
pressure. The crude products were purified by column chromatography on silica gel
using an elution gradient of ethyl acetate:pentane (30:70 to 100:0) or using
acetonitrile:dichloromethane (1:99 to 50:50). The products were then azeotroped with

dichloromethane:diisopropyl ether and triturated with diisopropyi ether to afford the

titte compounds as white solids (vield = 64%).

HNMR (CDCl3, 400MHz) 8: 1.60-2.04 (m, 10H), 2.44 (m, 2H), 2.76 (m, 4H), 3.96 (s,
3H), 4.10-4.24 (m, 2H), 5.30 (m, 1H), 6.52 (s, 1H), 6.60 (d, 1H), 8.04 (m, 4H), 8.26
(m, 1H)

LRMS: m/z ES* 526 [MNa]

Microanalysis found; C, 59.45; H, 6.14; N, 8.05, CasHaoFN3OsS; requires C, 59.63; H,
6.00; N, 8.34%. |

Example 2
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primary progressive nultiple sclerosis and rel apsing
remtting nultiple sclerosis, autoinmmune/inflamatory

welb®sasmss of whatever type, etiology, or pathoRENEERNEGY002380
in particular an autoinmune/inflanmatory di sease that

0 e |1_ 0.
Mlﬁ_m@"mumraneﬂvmwmmm dl opat hi c

eryt hemat osus, pol ychondritis, scleroderm, Végner S

granul omat osi s, dermatonyositi

hepatitis, nyasthenia gr

syndrone, idiopat hi

bowel diseases ul ceer at

opt hanopat hy e' SNdi s& sar coi dosi s,

al veolitis, | C thersenS|t|V|ty pneunoni tis,

primary biliar iTohosis, juvenile diabetes or

di abetes nellitus type |1 keratoconjunctivitis sicca,

epi dem ¢ ker at ocop tivitis, diffuse interstitia

pul nonary fibrosi|s or|interstitial lung fibrosis,

i di opat hi ¢ pul non %& i brosis, cystic fibrosis,

gl onerul onephritis W™ith and wi thout nephrotic

syndrone, acute glonerul onephritis, idiopathic

nephrotic syndrome, mninal change nephropathy,
The:Bminehydeghleydseirpmairepasatian ¢5a :gwﬁmgjucsmm) vtmcmd;gsnived in

t hi

cp APt hiaf THG S Oifon RESRE, Bt 4K TG Fro fTon. Beh ariea
(Mﬂ!ﬁ’p@g)amdlava.matetd urejeeoetduced bréslsom ng organ

{4 R0 SR o) AP HEladi R 1168 Ebommen
wpsiradded| & ai sdslwa:rmaf diney fmml pdapaeas enifet 1Jh§fd|%x9@éﬂi@mazole
R (BB B 200 R 2 P o ac
(20DmRy; Bt92MEMEIP Iahalwmq/lr@b@'hahﬁe ¢ FgRsEotRb) m%ﬁ&ﬂdremethane
ock of whatever type, etiology, or pathogenesis,
Sgﬂ},tqnguqhgrreggttm gtlrred at room temperature for 18 hours. The mlxture was
partitioned between ethyl acetate (20ml) and 2N hydrochloric acid (20mi) and the
layers separated. The aqueous phase was extracted with further ethyl acetate (20ml),
the combined organic extracts washed with sodium bicarbonate solution (20ml), brine
(20ml), then dried (MgSO,4) and evaporated under reduced pressure. The crude
product was purified by column chromatography on silica gel using ethyl
acetate:pentane(50:50) as eluant to afford the title compound as white crystals
273mg.
1HNMR (CDCls, 400MHz) &: 1.75-1.92 (m, 4H), 1.93-2.13 (m, 6H), 2.46 (m, 2H), 2.84
(m, 4H), 4.04 (s, 3H), 4.23 (brs, 2H), 5.30 (m, 1H), 7.08 (m, 2H), 7.21 (s, 1H), 7.35
(m, 2H), 7.71 (d, 1H), 8.03 (s, 1H), 8.10 (d, 1H), 8.26 (d, 1H) .
LRMS : m/z ES* 576 [MNa]*

t hronbocyt openi ¢ purpura, systemc !u%gs

Example 3
Syn-7-Methoxy-imidazo[1,2-a]pyridine-8-carboxvlic acid (4-{[5-fluoro-2-
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shock that is a nmenber selected fromthe group
consisting of renal failure, acute renal failure,
weamhesdss mal ari al cachexia, hypophysi al cache&i/E2004/002380

S

-drdigen | mmunodefi ciency virus (H'V), liver injury,
pul nonary hypertensi on of whatever type, etiology or
pat hogenesi s including primry pul nonar y ertensi on

| essential hypertension, pulnonary hypetension

secondary to congestive heart failHire,

hypert ensi on secondaryﬁ%o OR| S
na

pul nonary di sease, pul ous p si on,
pul nonary art &k NV tep and my§ xi a-induced
pul monary hypert bone~ | oss di s&ases, prinmary

ost eoporosi s and!segmndary osteoporosi sChentra
nervous system di Sérdefs of whatever type, etiology,
or pathogenesi.s, in parjticular a central nervous
system di sorder that (s & menber selected fromthe
group consisting of gssi on, Al zhei mers di sease,
Par ki nson' s di sease, ™earning and nenory i npairnment,
tardi ve dyskinesia, drug dependence, arteriosclerotic
denenti a and denentias that acconpany Huntington's
chorea, \WIlson's disease, paralysis agitan and

A S of e ORS bUerSERaRae FiTinorBaput 46y 2 ac o.7gmmal, the
2Bl YromupespanitRinei28 p12Gkhg/ | 0.85@fnd! )0 B DehBdtriazol-1-y1)-N,N,N'N'-
u&roductlon_of TNF-a in their host, or wherein

such .

[3RiBYUENAINg e RexafiugrophgsRifte g (152Mdan 0 SPMMet) said, triethylamine
(3§Eﬁl|,r2.5_8%§¥no$)%tm‘,ﬁt-dihléﬁ?ﬁfofn?é?{\fd‘éakghﬂ%% s@‘r&? bt Yddhtemperature
activities are adversely inpacted, ‘i ncluding a virus
fouig4ciours. Ehengaltition was eencediratedrundaeragiuceg prasseiesanditye residue

AV - | Qvi . .

et DT 5% il S ol ExCaci ST SMRARY AR TR Kimpng organic
eMbragie swerss waishaghdwith  sodium  bicarbonate solution and brine, then dried
(MgS0,) and evaporated under reduced pressure. The crude product was purified by
column chromatography on silica gel wusing an elution gradient of
dichloromethane:methanol:0.88 ammonia (95:5:0.5 to 90:10:1) to afford the title

compound, 70mg.

'HNMR (CD;0OD, 400MHz) &: 1.82-2.00 (m, 10H), 2.35-2.42 (m, 2H), 2.72 (m, 4H),
4.09 (m, 4H), 4.17 (m, 1H), 5.31 (m, 1H), 7.20 (d, 1H), 7.60 (s, 1H), 7.84 (s, 1H), 8.05
(m, 1H), 8.15 (d, 1H), 8.60 (d, 1H).

LRMS: m/z ES* 528 [MH]"

Example 4 .
Syn-5-Fluoro-N-{4-[2-(2-hydroxy-ethoxy)-benzoylaminol-cyclohexyil-2-

(tetrahydro-thiopyran-4-yloxy)-nicotinamide
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Her pes sinplex, yeast and fungus infections wherein

said yeast and fungi are sensitive to upregul ation by
WaNBsoa9el i cit TNF-a production in their hostPCEIR04/002380

-fungal meningitis, particularly when adm nistered in

conjunction with other drugs of choice for the

treatnment of system c yeast and fung ections,

i ncluding but are not limted t o pol ns, e.dg.

Pol ynycin B, im dazolgs, -@e b e, econazol e,

m conazol e, and ket ocjpnazg ri apol es| e.qg.

f1 uconazol e E ' O QAN el | Oas hot er.i ci ns,
andHI i posomal Anphoteticin B,

e.g. Anphoteri

i schem a-r eper NySi i njury, ischem c hea di sease,
aut oi mmune di abeles, etinal autoi munity, ©htonic

| ynphocytic Ieukenla H V i nfections, |upus

eryt hemat osus, ki dneéy apd ureter di sease, urogenital
and gastrointestingl disorders and prostate di seases,
reduction of scar forgmtion in the human or ani mal
bOdﬁ@gSUCh as-scar formation in the healing of acute

Avipeie of dhel copasindsiremn weperetiore 9a(280ay, dhBsmmbl), acetic acid

hl
4 ﬁﬁfﬁéorf gﬁ)le%%d 'té?%h&gnlqﬂ%gﬁr('@'x ej‘% cis?lrreg at 80°C for 18 hours. The
conisds taactor w«asepsmlﬁgnabbewéehe&heAeﬁ@ reditireitddOs@di8m bicarbonate

esent i nv on relates in particular to
st t?B‘iqﬁ%ﬁ{ Yebt S%Pi?f@%eg fTé? KRN an%%W%m@g Widfumater, 2N
hydesgbiorietamid; thérs tries SMEB 0L e AR URHBRFIHUCES pressure. The
chropi c obstructive_pul nonary

oni ¢ br o, chltls
rofllR s RUPPET B Folft Chisiapaabis canmaiicanghly Gevg, an eluion

grbﬁlemcbﬂ melaéct&ateqﬁnﬁﬁec(%*ﬂw&i 10GoR"he product was triturated with
nitis. Acc ng to another aspect the pre

‘S‘PWBBHP”E% t af?%méae file pernpound ag a white ﬁ@lld,H@amnt of

1 !

O (CD0: oDk iz) & 1 26T U At 2 B8 Wk W SR ee 28t (. 4n)
3.91 deddb 411 éﬂ,tzl‘i); 425! (1, ZBr®ag (mel H, |7306 (mJ 1H),9.12 (m, 1H), 7.48
(nP‘%'l—bij§§(mt qﬁp%rﬁg@* ﬁ-ﬁ'é ,}d anaﬂ_ﬂ ul cerative colitis.

LRMS: m/z APCI* 518 [MH]"

Microanalysis found; C, 60.30; H, 6.22; N, 8.09, CxHs:FN3OsS requires C, 60.33; H,
6.23, N, 8.12%.

Example 5
Syn-5-Fluoro-N-{ 5-r2~(2-hvdroxv-ethoxv)-4-methvl-benzovlamino]—cvclohexvl}
-2-(tetrahydro-thiopyran-4-vloxv)-nicotinamide
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A still further aspect of the present invention also
relates to the use of the nicotinam de derivatives of

wo orosd®9y 1), their pharmaceutical ® accept abl ePGEHIB2804/002380
and/ or .derived forns, for the manufacture .of a drug
having a PDE4 inhibitory activity. In payticular, the
present inventions concerns the use of &
ni coti nam de derivatives of fornula (I their
phar maceuti cal » acceptabl e saltsHand/o grived forns,
for the manufacture of a drug fgN.the at ment  of
i nfl ammat ory, resplraﬂory
di seases, di
precisely for ¢
and condi tions |{f hat areHllsted above. As
consequence, th nt invention provide
particularly interestfng nmethod of treatnent of a

v,
dlseases i sorders,

mammal , including a n being, with a PDE4 inhibitor
including treating said{manmmal with an effective
anount of a nicotinam derivative of fornmula (1),

its pharmaceutically @cceptable salts and/or derived

forms. More precisely, the present invention provides

a particularly interesting nethod of treatnent of a
Amaixtoae ,of ithec terdpogndafrdva mrepdretiorg 86 {(0.18g e@madinin water (5mi), acetic

obB HRT <Op Y sttaEarah et i oHES heaisihios PLr o, oy hours. The

réettibn MRRE w%te‘i)a}%ra@‘df @Tdér\fédtﬁ{éﬁlb}bséifre %nﬁ'tﬁ@tréé‘dﬁ‘é di8solved
derivative of fornula its pharmaceuti cal |

ingelhwhacaipte angd W§sfaﬁ¢dw5ha W?é@n, @é@"ﬁ‘t@ii‘ Fediumy Ppﬁ@onaéep%cdwson and
bﬁﬁetﬂﬂ@n'd?*é@”(tl\)légbﬁrapnd”@d?kbﬁﬁ%d'%&P?e&ﬁ&b“&eséﬁ?@ Ehe residue

ovvlngﬁ les illustrate the preparation of
\Mﬁiscmtl’lflﬁd ydéolum gaematograghyt e sflisaraa! a'sing ethyEﬁarﬁpieeand the

épﬂ“u%t g Fééﬁahg%ﬁfe{a?é‘% fFo‘P&'Er%‘ ﬁt%rbo’nﬁ"&o URSe83my.

I SSO ane e sol uti1 on was

mnmmm%mwwz)oae 1s80-204dm, 10HR2.84 |($3CBI-()I\@$2L®n 2h, 2.78 (m,
SRS B PESBH] S, 088 722 . 1), 799
(ty dlE ) GL04ofni, cieH)( 2A0hm, 18),E506reh) 1H), 8.28 (m, TH)
 LRMS: miz APCI 532 [MH]'

Further method:
A mixture of the compound from preparation 86 (21.2g, 34.5mmol) in water (75ml),
acetic acid (300ml) and tetrahydrofuran (150ml) was heated at 70°C for 24 hours.
The reaction mixture was evaporated under reduced pressure and the residue
dissolved in ethyl acetate and washed with water, saturated sodium bicarbonate
solution and brine, then dried (MgSQO4) and concentrated under reduced pressure.
The residue was dissolved in methanol (‘200ml), tosic acid (1g) added and the
mixture stirred at room temperature for 1.5 hours. The solution was poured into ethyl
‘ acetate and washed with saturated sodium bicarbonate solution, and brine, then

dried (MgSO4) and evaporated under reduced pressure. The resulting solid was
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was added to a solution of the freshly prepared am ne
(200ngy, 0.57mmol ), 1- hydroxybenzotriazol e hydrate

W@ 285999995 69nmol ), the appropriate acid (0. 5S2nPol/)B206ui02380
N- et hyl di i sopropyl am ne (480m , 2.28mmol) in

e IGER, o BB ORI FostelBsbianfird heried FRfineRe s a Withe soi
1pdLpi ti oned between ethyl acetate and 2N hydL‘ochI oric
i e r.s. separated. The organi c phase was
R B, B 3n TEE 0 2D ar o Bate a3 e (m. 2H)
taqed, e a8 .04 g0 12uhi £ng (WabRY, 204 (tbo NS, 24 KM, 85 (d, 1H), 7.29
2@'4%2{04@390232% 3 r@n??gt(l\ethﬁ?}der pedﬂggd pgﬁssﬂ e. 'Iiﬁe )
(‘g\/gb@ bf 6 c"ﬁ‘& $82 &dghuiH)s 8-d4 (Bythbol urm chr omat ogr aphy
LRVSS ik ppcieb32phigp an el ution gradient of ethyl
acet ate: pentane %@O: 70 to 100:0) or using _
Migraanalysis foundyiC Hi0ota bt $14AeN( 7:769 CodHaaBINERS;0.3He0 requires C,
rmaduc r en azeotroped with
63'i1§h’l4b§'§pr§é\|tqh§gg?°di i sopropyl ether and triturated with
di i sopropyl ether to afford the title conpounds as
EYhi bR 0bi@s (yield = 64% . 1HNWR (CDCI3, 400MHz) d:
; 10H), 2.44 (m 2H), 2.76 (m 4H), 3.96

S, 3H) 4.10-4.24 (m 2H), 5.30 (mHIH), £.52 (s,

(

1H), 6.60 (d, 1H), 8.04 (g 4H~8.20NmR1H LRVE:
nm z ES+ 526 [ MNa]l+ M croapal ys pund;[| C, 59.45; H,
6.14; N, 8.05 . - Aequifes © 59.63; H
6

.00; N, 8.34% N
25SwW7- 5- Fl uor o- N- ( 4- - met hoxy- pheny
- 1H pyrazol e- 3-car bo m no>- cvcl ohexy
P- 2- (tetrahvdro-thi opyrani4-yl oxy)-nicotinam de The
am ne hydrochl oride frog prgparati on 15a (325ny,
0.83mmol ) was dissol ved|in dichl oronet hane, the
sol ution washed wi th 1N sgdi um hydroxi de sol ution,
then dried (MySO *) and evaporated under reduced
pressure.

1%%—@@%%&?%@%)%%%%&%&%@@@ h%lr%%gr'iéenhqgéeq) was added fo
a solution of the appropriate amine (preparation 15a and 18) (1-1.5eq), 1-
hydroxybenzotriazole hydrate (1.25 eq), the appropriate acids from preparation 58 to
63 (1eq) and N-ethyldiisopropylamine (3eq) in N,N-dimethylformamide (3-4mimmol
"), and the reaction stirred at room temperature for 18 hours. The mixture was
partitioned between ethyl acetate and 10% citric acid solution, and the layers

separated. The organic phase was washed with water, sodium carbonate solution,
dried (MgS04) and evaporated under reduced pressure. The residue was dissolved
in tetrahydrofuran (2.5mimmol™), and acetic acid (5mimmol”") and water
(1.25mImmol™") added, and the solution stirred at 70°C for 18 hours. The mixture was
partitioned between ethyl acetate and water, the Iéyers separated, and the organic
phase washed with sodium bicarbonate solution, water and brine, then dried
(MgS04) and evaporated under reduced pressure. The crude products were puriﬁed'
by column chromatography on silica gel using either acetonitrile:dichloromethane
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was added to a solution of the freshly prepared am ne,
1- hydroxybenzotri azol e hydrate (124ng, 0.92mmol),

w®G2(02/00mvhoxy- phenyl ) - 2H pyr azol e- 3- car boxyl i cP@UIE2004/002380

(200ng, O. 92mm|) and N-net hyl nor phol ine (101m,

Bt Fqogp
trivvategddiran tsoprupyl @tebw\meaffoﬁd tnel title cehgiotng® GQWhltars;dhd&N
hydrochl oric acid (20m ) and the |ayers separated. The

aqueous phase was extracted with further ethyl

) By il s AEParERe 307Y b Ipabl

e, r.eacti

FHHIOR; Yre

acetate

Ex 201
sodi

Ny d

R,
um b
d (M

Ré conbi ned of
carbonat e sol |
ISO4) and evap(

Y@ C
It i on

i%l ed

Putdg act s washed wth
20m ), brine (20m ), ‘then
under reduced pressure.

g Ihe
chr ¢
acet

cony

(m

400NHz)

ar bon

8ol

3mol

¢ ude
mat o

at e:
ound

2H)
(m
7.7
1H)
- 7-M
F5- f

e hy
mmol

anet

dine

(m
O%s+

L (d,
L RVG : mz
bt hoxy-i m dazolf

uor o-2- (tetral
P- am nol - cvcl
dr ochl ori de f of
the acid frq
, O (1H benzot
Nyl ur oni um hexa
and triethyl §
hyl f or mam de

pgRi T
ta gel
as el
al s,

wvdr o- 1
ohexy
m prep
M pre
ri azo
af | uor
am ne

5m )

ewmwggggﬂa, 400MHz) &: 1.6é-

usi ng
1204 (o, 40Hpr 244 hen.t 2itl), 62.80

a0, A 1, 00

(8, 234 10-4. 253, lhtH), 5.36i)m,

' 15}7(1361@{%—4) ,5565 o Thiy, 7.80

M¥a] HH 7@ (e, BH), 8.02 (m, 1H),
g)ﬁrldl qﬁ)sggrbox ;IC

2 (m, (m, 1
Y di ne-

bR ho/a ESY |57 M)
%{F_ am de A m xture of t_he
PRRRIYSIS fOngio g, 56-5
P5l63 : ;&n 2054 12@,55913101FN305S
aﬁﬁ%@sﬁﬁ e56‘( §752Hg566 N, 7.61
g88m , 2.88mmol) in
S sti rred at room

&r at

4Chour
der redl

ocitrig

§6 The
iced pf
acid
Dr gani

> 'HNMR i(6BOkas#00MHz) 5: 1.68-
T J A% 6 A e
C(m, 4H), 2.80-3.15 (brs, - 1H), 4.04
(m, 2H), 4.12 (m, 2H), 4.22 (m, 2H),
5.24 (m, 1H), 6.92 (m, 1H), 7.00 (m,
1H), 8.00-8.22 (m, 5H)

LRMS: m/z ES* 574 [MNa]*
Microanalysis found;, C, 56.24; H,
5.63; N, 7.60, CusH3CIFN3;OsS;
requires C, 56.57; H, 5.66; N, 7.61

%.

40

gcj?réts, then




extracts were washed with sodi um bi carbonate sol ution
and brine, then dried (MJSO4) and evapor ated under
w0 e@soed9pr essure. The crude product was puri f PEHIBRP04/002380
~ colum chromat ography on siiica gel using an el ution
nt {or di IOfOIl[:‘ll e, Ia
G 0.5 to 90 10: 1) tl&art e RMehg: 1-68-
70ng. 1HNMR (CP8QD, 40QMHz) di11.96 &3; 20680, L@0 arﬁJ—IIZH) 2.78

257 44l 2] 2 7R Hi 0% A0 8 aos |
784 (s 119, 8C.E 05 (m [1H)NH] (5264 4.13m, BHROL62I(m, 2H)

. b z + +
Svn-{5- Fl yor o- N- ( f2-f2-hvdrc5§24e ouf'l)) 6§@n(£"(')y1|'9m719(9y@‘

vcl ghexylf) - 2- 1H), 8.00-8.22 (m, 5H)
(tet rahvdplr o-t hi opyT@R- 4- yl oxy) -ni coti nam deA m xture

of tlhe conpound from prlepar af FBMI e raf4 NEBmol ) ,
acetiic agid (4n), watgr (1 MigQendigsis HUAEOTI 880 b
(2mM}) wene stirred at 800C f or holrs. coo eg
readti on|was partitioned bet Kéeﬁ$ ether?. @%d @mHaniFEaDss
sodijum bifcar bonat e 'sol uti on, @&ﬁ I S e
The |or gani ¢ phase was washed ,TBQGC %g? HSW% ?61
hydr ochloric aci d, then dried "/(l\/gS(>4) and evapor at ed

ool i o L4380 T NG QB o) 60

_glj_rhadl entOI @ : ’l: ea p(brztam(in( 50H50213q 19039) 2.44
e |prodl it ed Wi r

affoPd t He titlle conpbynd as b“w{!%ﬁ? -gfgxmd‘%"h@l 402 (m,

%::'I)Nl\"Rz(g[; 20381 ( NHZ%—D(: 3192 342!)01 14733840 23!)3% 360 (m,

4.24 (t, |2H), 5. 1H) . QU%?M(&H)H) 7(3?2d(E343 7.70

1H),| 7. 48 1H), 993 1
1|I:|)|) LRMVS: $ﬁmz A|I;I)CI + 5].8(En td)+ 1@0?58%? i":q')s agg%g%’(m)’
C, 60.30] H, 6.22; N, 8.009, bﬁﬂ%ﬂFNﬂlﬂ?@g@@}u'iH)es C,

60. 33; H, LRMS: m/z ES" 554 [MNa]"

' Microanalysis found; C, 60.09; H,
652, N, 7.77, CxHuFN3;OsS;
0.45H20 requires C, 60.08; H, 6.52;
N, 7.78 %.

10 F CH, |66 'HNMR (CDCls, 400MHz) &: 1'.68—
' 2.10 (m, 10H), 2.38 (s, 3H), 2.44 (m,
2H), 2.78 (m, 4H), 4.04 (m, 2H),
4.10-4.30 (m, 4H), 5.28 (m, 1H),
6.76 (m, 1H), 6.92 (m, 1H), 8.00-
8.18 (m, 4H), 8.26 (m, 1H)

LRMS: m/z ES™ 554 [MNa]"
Microanalysis found; C, 60.53; H,
6.47, N, 7.84, Cu7H3FN3OsS;
0.2H,0 requires C, 60.59; H, 6.48;

/___/

OH
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6.23, N, 8.12% Exanple 5
Svn-5- Fl uoro- N-{5-r 2- (2- hvdr oxy- et hoxy) - 4- et hyl - benzo

W@ b@siooees cvcl ohexyl > PCT/IB2004/002380
- 2- (t et rahvdro t hi opyr an- 4-yl oxy) - ni cotl nam deA ‘

== |

£ v
III AL t€ JI l IIC bUIIpUuII\J —Ott NI y

moli) inwater (5nm), acetic (QOM) and

11Aetrahyd-ofura@Hg10m) ¥as h=H4ireMRa(Cl§&§I§} #mmﬂé) 5: 1.80-
hounns. The reagtion m xture was evaparated und

redyced and the resida$8 (@ §95|51v?e§11 ($h 3@‘{)h§ﬁ8 (m,
acetate d with watef 2H§5<’>EG$ algdng o )uBloo (¢, 2H),
bi car bon ion amd brip then drie & SCh
congentrated umpder rediiced p*éééu(ma 2Hhé 3% dd E(m
puri/fied| by cobDym chronmat ogf an y,v@gl Ibica Ae {—nlgfﬂl)nﬂ77
et hyl acetate and the product sta ised fr

i sopropy| acetatd _to affford lf$e1[v'i|),t3%56’0n¥hbhnd, 683ny.

1HN CpCl 3, 400 i: 1.60 ,
S| 2 b o2 78 (m CHERM npEt by et (o
4.10-4.30 (m 4H), 5.26 ( | Migrognasig rfpurldl) C, 6296; H,

m
g.mlesl(H)n{ zH;Q? g.mzsl(H)n{ ?FDML?E/]@?}@ ?'(%Pgéﬂﬁg@?a%%"es

Fur tther pet hod A rri xt ure of chesdomﬁp&sa !ﬂ,r&rt‘a%

ar ot {21

Bl TL b a0 ndShet r AMBY (raeo0 SOMIEhas 180

heatled at 70 r 24 hours. |3 (rnqeaq:(gmprgglg)(,tnur@.l)v\@s%_ '
evapor at ¢ reduced pressure and the resid

di saol ved in efhyl acefate awa%@heﬂ"wi”t% (Ka?b'b "4.10 (m,
sa_tLrateJI sodi Qu bi car honat e gghq{g@r& Qp|§l @gygﬁ, mze@%

drigd (MySO) and concentrated (nder ‘fedliced preéss
The |resi flue was dissol yed in (et Hdn 6.97 £00tH)) 7.080n,c1H),

acid (1g) added an®Hhe m xtu
tenperatiure for 1.5 hours. Thz%égph ﬁ?@ﬁ@ ured

intg ethyl acetate and vvasheJILR/MSﬂnirlat“LE’rC‘dfém B\id} um

bi cgrbonate sol ution, and bri (

and jevapor at ed under reduced E/ﬁcggéﬂeﬁ%@{hﬁﬁdre;&g%ng H
sol ijd wasrecrystallised from BSOpripylotacehatseNs®mS; 0.25
affagrd the title conpodnd as ﬁzéﬁhr'etqarg' Id %259 H, 6.91: N,

8.11%.

A=triethylamine was used instead of N-ethyldiisopropylamine

Example 13
Syn-N-{4-[2-(2-Hydroxy-ethoxy)-benzovlaminol-cyclohexvil-5-methyl-2-(tetrahvdro-

thiopyran-4-yloxy)-nicotinamide
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14.12g. 1HNWR (CD3OD, 400MHz) d: 1.89 (m 8H), 2.01
(m 2H), 2.32 (s, 3H), 2.38 (m 2H), 2.74 (m 4H),
W@234/0¢9995 2H) 14. 10 (m 2H), 4.24 (t, 2H), 5.28rP¢TB2e4)002380
7.03 (d, 1H), 7.29 (dd, 1H), 7.77 (d, 1H), 8.02 (dd,
1H), 8.14 (d, 1H LRMS, mz APCI + 532 [IVH +
M croanal ysis found: C, 60.18; H, 6.42 Ny 7.75.
. C27TH34FN3G6S; 0. 4H2g requires C, 6.51; N,
7.80% Exanples 6 to 19
1- (3- Di met hyl, am
hydr ochl ori d]_e|3 :
appropriate amn
1- hydroxybenzot ry
appropriate acids

| ca 'irride

Was ~added tO a ution of the
(p epaHatl on 15a and 18)| (1-1.5eq),
obg hydrate (1.25 eq),
romjpreparation 58 to 63 eq) and

N- et hyl di i sopropyl am 3eq) in N, N-di nethylformm de
(3-4m mmor 1), and the rgaction stirred at room
tenperature for 18 h - The m xture was partitioned

bet ween et hyl acetate and 10%citric acid solution,
and the | ayers separated. The organi c phase was washed

1P TG R B GRIOPH e PMRRIBRMA SBYAEChTiS (3286 (iagrmol)
wels seiaby &gl o ﬁ‘ux‘t@brcﬁhﬁé rhiHE %n( § eﬁ&éﬂmwglhsémg @ﬁé‘agtn%n the

acid (dm nmol " 1) wat er
agif frogphprgppiEios G K?Q\’Hﬂﬁto $@DGJOF oﬂ-hysrcbtwbﬁ:rmomﬁzelemydmteé&mg,
ti ne cet and t he
oSy L She N SRS S RRe Al gl
diswihyiormhamiieb@nd), end dhel réamtion \stitred aambnh)ltem@eratdﬂ@ for 18 hours.

[ vapor at ed_ under . redu re
%ﬁgtru&de Br odugl?'gav%%%&emldfq‘réﬂ'“ﬁgh 88|(3§W') nd’ 3N’ hydrochloric
aciti r(ﬁﬁmt)ognhﬂ’rwlayerss séparatedeThesorganiei lbYe was concentrated under
re%cgtgn tSI‘I e. di grt]tl oror. ne%%ane 20: 80 0, 100: OL_
H&rd PLe Slgren@% ¢ EFINP B ae?QHtIOGnO ahg{p@ran (2ml),
wtataaemmnldndra’ﬁeﬁé atitiq@til)s aRé Qtﬁ’é/ Eol@ﬁ&?étlﬁéﬁ af é@’tdfotr@@ hours The
%I e congounds as white solids.
reac ion was basified by the addition of solid potasstum carbonate the mixture
diluted with water and ethyl acetate, and the layers separated. The organic phase
‘was dried (MgS0,) and evaporated under reduced pressure.
The crude product was purified by HPLC using a Phenomenex Cqg column, and an
elution gradient of 0.1% aqueous trifluoroacetic acid:acetonitrile (95:5 to 0:100) to
give the title compound.

HRMS: m/z APCI” 514.2353 [MH]* req 514.2370

Example 14 ‘
Syn-5-Fluoro-N-{4-[2-(3-hydroxy-propoxy)-benzoylaminol-cvclohexyll-2-
(tetrahydro-thiopyran-4-yloxv)-nicotinamide
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No O/. 51 1HNMR (CDCl 3, 400MHz) d: 1.62- 2.04 (m

10H), 2.44 (m 2H), 2.80 (m 4H), 2.80-3.20 (brs, 1H1
wa2@8/0¢9%5 2H), 4.10-4.25 (m 4H), 5.30 (m 1H)PCT1B2604/002380

(m 1H), 7.50 (m 1H), 7.80 (m 1H), 7.92 (m 1H),

8.02 (m 1H), 8.12 (m 1H), 8.22 (m 1H) LRVM5: nlz ES+

574 [ MNa] + M croanal ysis found; C, 56544 H, 5.67; N,

7.54, C26H31ClI FN3CBS; requires q{ll 56. H 5.66; N,
7.61 % 56 1HNVR (CDCp3, 400Ms o 1.96 (m
10H), 2.40(@ 2H), 2]{78 ( , 5 (brs, 1H),
4.04 (m 2H), 422 ( 5.24 (m
1H, 6.92 (m 1 .00Hm 1H), 8.00-8.22 (m 5H)

LRVS: nlz ES+ 5 + M croanal ysis. fowqd; Cl

56.24: H 5.63. N' 7.§0, C26H31 ClFN3CBS; rlequires G
56.57: H 5. 66 NI 764 %8 64 1HNMR (CDG BH 400NHz)
d: 1.68-

Potassium carbonate (130mg, 0.94mmol), potassium iodide (8.3mg, 0.05mmol) and
1-tetrahydropyranyloxy-3-bromopropane (105ul, 0.62mmol) were added to a solution
of the phenol from preparation 89 (226mg, 0.47mmol) in acetonitrile (6ml) and N,N-
dimethylformamide (1ml) and the reaction stirred at 90°C for 4 hours. The mixture
was partitioned between ethyl acetate and 10% citric acid, and the layers separated.
The organic layer was washed with water, sodium bicarbonate solution and brine,
then dried (MgSO4) and evaporated under reduced pressure. The residue was -
dissolved in acetic acid:tetrahydrofuran:water (4ml:2ml:1ml), and the solution stirred
at 70°C for 18 hours. The reaction was partitioned between ethyl acetate and water,
the layers separated, and the organic phase washed with sodium bicarbonate
solution, water and brine, then dried (MgSO4) and evaporated under reducéd
‘préssure. The crude product was purified by column chromatography on silica gel
using an elution gradient of ethyl acetate:pentane (40:60 fo 100:0) and the product
triturated with diisopropyl ether to afford the title compound as a white solid, 85mg.
'HNMR (CDCl3, 400MHz) &: 1.60-2.00 (m, 10H), 2.14 (m, 2H), 2.42 (m, 2H), 2.64-
2.80 (m, 4H), 3.80 (t, 2H), 4.08 (m, 2H), 4.30 (1, 2H), 5.24 (m, 1H), 6.94-7.06 (m, 2H),
7.38 (t, 1H), 8.04 (m, 3H), 8.10 (m, 1H), 8.20 (m, 1H)

LRMS: m/z ES* 554 [MNa]*

Microanalysis found; C, 60.85; H, 6.51; N, 7.76, C27Ha4FN3OsS; requires C, 61.00; H,
6.45; N, 7.90%.

Examples 15 to 21

The following compounds of general formula:
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1.96 (m 10H), 2.40 (m 2H), 2.78 (m 4H), 2.80-3.15
(brs, 1H), 4.04 (m 2H), 4.12 (m 2H), 4.22 (m 2H),
WG2@4/0¢995 1H), 6.92 (m 1H), 7.00 (m 1H), 8. OPcBIE2804/002380
(m 5H) LRMS: mz ESt+ 574 [MNa] + M ¢roanal ysis found,
C, 56.24; H 5.63; N, 7.60, C26K3I EIFI\I?;@%S requires
C, 56.57; H 5.66; N, 7. NMR ( CDCl 3, 400MHz)
d: 1.60- 2.06 (me_10H) 3H) 2.44 (m 2H),
2.78 (m 4H), 3.92y4. (m 4H)% 414430(m 2H) ,-
5.30 (m 1H) 7.14 .32 (d, 1H), 7.70 (d, 1H),
7.84 (m 1H), 804¢L|1,814(d 1H), 8.25 (m 1H)
LRVS: niz ES+ 554 [ MNa] + M croanal ysi s found; C,
60.09; H, 6.52; N, 7.77 7H34FN3OBS; 0. 45H20
requires C, 60.08; H §.52;{N 7.78 % 10 66 1HNWVR
(CDC|3 400MHz) d: 1.68° 710 (m 10H), 2.38 (s,. 3H),
.44 (m

were prepared as white solids from the appropriate phenols (examples 37-40 and 48)
and 2-(2-bromoethoxyJtetrahydro-2-pyran or 1-tetrahydropyranyloxy-3-bromopropane
following the procedure described in example 14.

Ex R , Yield | Data
No (%) .
T CH, 47 | 'HNMR (CDCls, 400MHZ) & 1.22 (m,

3H), 1.64-2.04 (m, 10H), 2.10 (m, 2H),
2,60 (q, 2H), 2.76 (m, 4H), 3.20-3.50
(brs, 1H), 4.00 (m, 2H), 4.10 (m, 2H),
4.22 (m, 2H), 5.22 (m, 1H), 6.94 (d, 1H),
7.22 (m, 1H), 7.96 (m, 1H), 8.00 (m,
1H), 8.06 (d, 1H), 8.16-2.26 (m, 2H)
LRMS: m/z ES™ 546 [MH]*
Microanalysis found; C, 61.45; H, 6.73;
N, 7.46, CasHssFN3OsS; requires C,
61.63; H, 6.65; N, 7.70%..

16° 50 "HNMR (CDCl3, 400MHz) & 1.22 (m,
3H), 1.64-2.04 (m, 10H), 2.42 (m, 2H),
. 2.66 (g, 2H), 2.78 (m, 4H), 3.00-3.30
O "ou (brs, 1H), 4.04 (t, 2H), 4.14 (m, 2H),
4.26 (t, 2H), 5.24 (m, 1H), 6.76 (s, 1H),
6.90 (d, 1H), 8.00-8.12 (m, 3H), 8.14-
8.26 (m, 2H)

LRMS: m/z ES* 568 [MNa]"
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2H), 2.78 (m 4H), 4.04 (m 2H), O 4.10-4.30 (m 4H),
5.28 (m 1H), 6.76 (m 1H), 6.92 (m 1H), 8.00- OH
W@2@8/0¢9995 4H) , 8. 26 (m 1H) LRI\/IS mz ES+ 554 1}(1!71\411321)04/002380

C2TBArNGRS, 0. o120 r bqui | BEGAIALE G Coo o Ty 69
% |11' H H 40 1HNVR|( CD3CDN, 40DBFz) @3sHisFBGOsS; 060, ehngo
399 (1. 21 411 [ 2y rediies Pt eebTy, Thbn.

| 39 (d 1HNﬂ)/lR (CBCI5{ t00MAz) & 224 (d,

: : APF:I i_% M croanal SrInSZH

5. 86; NBHB 10@ imsits 842 (m, 2H),
88; 8; 2'?'6(@1 1&?(%2\/%# (Rt ﬂJdNMFéIst .60
3. 93 (1 (braHiH), 4.0 (ngFD,L|)4104(nz,42H)
) g: 234.?% (m% ), $29 {m( $1), B8 (§; 98),

6.92 (d, 1H), 8.00-8.10 (m, 3H), 8.20
(m, 2H) ‘
LRMS: m/z ES* 582 [MNa]*
Microanalysis found; C, 61.86; H, 6.88;
N, 7.38, CaoHzsFN3OsS; 0.2H,0
requires C, 61.84; H, 6.87; N, 7.46%.
18* | H,C__CH, 56 'HNMR (CDCls, 400MHz) 8: 1.24 (d,
6H), 1.64-2.00 (m, 10H), 2.42 (m, 2H),
276 (m, 4H), 2.90 (m, 1H), 3.20-3.40 |
(brs, 1H), 4.02 (m, 2H), 4.08 (m, 2H),
4.26 (m, 2H), 5.24 (m, 1H), 6.78 (s, 1H),
6.94 (d, 1H), 8.00-8.10 (m 3H), 8.20
(m, 2H)
LRMS: m/z ES* 582 [MNa]"
Micfoanalysis found; C, 61.84; H, 6.85;
N, 7.43, CugH3sFN3OsS; 0.2H.0
requires C, 61.84; H, 6.87; N, 7.46%.
19 CH, 30 "HNMR (CDCls, 400MHz) &: 1.64-2.04
(m, 10H), 212 (m, 2H), 2.36-2.50 (m,
5H), 2.78 (m, 4H), 3.86 (t, 2H), 4.08-
O~ -OH 4.22 (m, 2H), 4.30 (t, 2H), 5.26 (m, 1H),
6.80 (s, 1H), 6.88 (d, 1H), 7.94 (m, 1H),
8.06 (m, 3H), 8.26 (m, 1H)
LRMS: m/z ES* 568 [MNa]
Microanalysis found; C, 61.16;.H, 6.57;
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LRVS: nmfz APCI + 514 [IVH + M croanal ysis found; C,
62.61; H 6.90; N, 7.96. C27H35N3C6S; 0.25 H20
WO e@ioowss C, 62.59; H, 6.91; N, 8.11% A=tri et hyl/mEBR00U002380

was [used 1 nstead of Nethy s Opydlr @‘@Tﬂﬂ‘ﬁ_ﬁ%
- S*n+{N-(4-r2-(2-Hvdr oxy- et ho@y) ggﬁzoy? lbtlYJ]". &Vel ohéxy
1) -3-met hyl - 2- (tetrawvdrot hﬁegpyeaﬁ,m 23; H 6.68; N, 765%
=ylfoxy) =g cotiTmanmdeidi (3= opt

2(?:}artodll Fﬂde hydr och g‘%l de mﬁg(bwgw&@? 3392@
to gl m : ehof thg A ne f&lempa@mﬁfam-l)onzzsnrﬁligqrgzez
0. 39nmmy| ), e acid from pr t

0. 39% - hydroxybenzotf E"gm b?@d ?E‘ %@q 2H), 3.92
-0. 39/mol )] and N-et hy diisop«wmmcfam%t(éﬁwgs (t, 1H), 5.14

0. 78mol )oi n N1INdi net hyl fo
readtion styrred at [oom teWbetdluf-€0rEGn 18). hZ)@?s(m,THé)

m xtiure was/|partitioped betwggn(ddl qPi)O'?@%E(dﬁlar’m)( 84 |q,

+ o -

and |2N hydrothloric acid (R0Ond) ‘H%/
separated. The organ|c IayeTH)Aésﬂc(é'n&@ht& @d1b|r)rder
redyced pressure and|the rgstgde
sol uti on of tetrahydfofur anspézm )rﬁ&lﬁgt’resr% [Nm%a] and
acetlic acid (4m), aphd the| Misreanatysissiounde@, 58.2858, 5037;
24 hours. The reactipn was!ga e difi of
- sol ifd pot assi um car bpnat e, I?hs??r? q"'?f?p{md?rwﬁu g rédlﬁr%s C.
wat er and et hyl aCet at e, an®B.80eH,| g 75&5%” ated. The
gan cphRasewas —dr gt (MBS and evapet-ated—urder
21rmedL ced pbgssure TheE%lr ude SJPM%Q' 6@PW‘HZ§§ EJO
HPLC usinga@ Phenomepex Ci| gH); ol .881Mm, le,g ap7e(Ht AN 2.64
Pous t r@z Il?é_gr oacet iC
5:5 t0 y 248 (gh ¢B)tH@5 {9, 12H), 3.85
APCI + St 380 8.95NH, 1 H)efod ke 274,78 95
(t, 1H), 5.16 (m, 1H), 7.46 (s, 1H), 7.74
(s, 1H), 7.96 (m, 1H), 8.07 (d, 1H), 8.26
(d, 1H), 8.40 (d, 1H).
LRMS : m/z ES* 608 [MNa']
Microanalysis found: C, 53.26; H, 5.23;
N, 7.03. CstaoC!QFNsoss requires C,
53.25; H, 5.16; N, 7.16%.

Example 22
Syn-N-[4-(2-Ethoxy-4-hydroxy-benzoylamino }-cyclohexvil-5-fiuoro-2-

tetrahydro-thiopyran-4-vioxy)-nicotinamide

47



Exanpl e 14
Sw 5- Fl uor o- N- (4-r 2-(3- hvdr oxy- propoxy) - benzoyl am no] -
W@ Yok 0oy ) - 2- PCT/IB2004/002380

(tetrahydro-thi opyran-4-yl oxyVni coti napgi de assi um
carbonate (130ng, 0.94mmol), potassi y# fl de (8. 3ny,
0. 0O5nmmol ) and 1-tetrahydropyr anyHoxy- onopr opane
(105m , 0.62nmmol) wer e adde % 310 on of the
phenol from pLepar ati ¢n 89 by, mol) in
acetonitrile (o) s pet hyl Nde (1m) and

the reaction sti
was partitioned bgéne et hyl acetate an®tko% citric
acid, and the | ayers deparated. The organic | ayer was
washed with water, sed~ym bi carbonate sol uti on and
brine, then dried (MSO|) and evaporated under reduced
pressure. The resid s dissolved in acetic
acid:tetrahydrofuran:&hter (4m :2m :1m ), and the
solution stirred at 700C for 18 hours. The reaction
was partitioned between ethyl acetate and water, the

Peligdivrg biask(150mg) was @dgad t@ pgehition s dee compeind ipm preparation

ogy i RIS Cins ik OB o/briin -
Sgr@ejﬁ%gg%) aﬁzl lgvg?tﬂrlgt g%d\aﬁéc@?l' ?ie]'guoccalg g}eéiégﬁpe? nd N.N
dimshyiaumemine tRiell, ansisthguenetiaadstisedcendammitrogen for 18 hours. TLC
SR BT PHeSR0 BibAd 3ol Bl otgt L0 s Beitona
ppliastiura tblack (A0me) eerai addediansioiveopixturetstiened tfor afféudinat 48 hours.

THRSERIS SRR ¥ st Foflerun byt WRseyre and e
résidie partitidhpd Hah8den 2o8ian( wicadibdnates.sBd éthyl 2kdtated. TH& organic
Pafye #58 gl pdwithyvatdap e, S aifiyBeR) doq CortgBbisated uncer
r¢duced HjresRv&: The zrikE+piiaidic] Me] purilibe rgassiliyal chréragtdgiaphy on
< S8 B Pl or b WAL SRS Gl b o o
tieolitlecsinmepumargzaiwtite sdlidgemepal fornul a:were prepared
1@%1\/@3'«%&@@2%&%58@56‘ & S5 086506, oS! 545 ?r)x(w?gﬂl)fzs.m (m,
4H), 4.04-4.24 (m, 4H), 5.24 (m, 1H), 6.54 (s; 1H), 6.62 (m, 1H), 8.06 (m, 3H), 8.24
(m, 2H), 9.08-9.36 (m, 1H)

LRMS: m/z ES* 540 [MNa]* A

Microanalysis found; C, 58.56; H, 6.29; N, 7.81, C2sH32FN305S; 0.85H,0 requires C,
58.60; H, 6.37; N, 7.88%.

Example 23 .
Syn-N-[4-(2-Cyclopropylmethoxy-4-hydroxy-benzovlamino)-cvclohexvil-5-fluoro-2-

(tetrahydro-thiopyran-4-yloxy)-nicotinamide
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and 2-(2-bronoet hoxy)tetrahydro-2-pyran or

1-tetrahydropyrany! oxy- 3-bronopropane follow ng the
w@e@smeehew® described in exanple 14. Ex Yield [m:mleommozsso
(99 151 H3 47 1HNMR (CDCl 3, 400MHz) d: 1. 2é5l>(—|)m
1.64-2.04 (m 10H), 2.10 (m 2H) 2 76
(m 4H), 3.20-3.50 (brs, 1H) :
2H), ( 4.22 (m 2H)5 §. 22 : :
(m 1H) 79(?__(m 1H || 8. 8106 (d, 1H),
H NPT 2 [
C NGl 45; H, 6.73; 7. 46,

M croanal ysi s

C28H36FN3 0B S; e C, 61.63; . N, 7.70% 50
1HNMVR ( CDCI 3, )7dV CH : 1. H,
1.64-2.04 (m 10H), 2M2 (m 2H), 2.66 (q, 2H), 2.78
(m 4H), 3.00-3.30 € (bls, 1H), 4.04 (t, 2H), 4.14 (m
2H)1 4.26 (t, 2H), (m 1H), 6.76 (s, 1Hy, 6.90

(d, 1H), 8.00-8.12 ( 3H), 8.14- 8.26 (m 2H) LRMs:
THY Gidedmpishd WBBIohMicdLa8 2l Whites sbiIRURB 9% vidid fém tHd compound
6.69; N, 7.67, C28H36FN3C6S; 0.2H20
from preparation 84, following the procedure described in example 22.
"HNMR (CDCls, 400MHz) &: 0.40 (m, 2H), 0.64 (m, 2H), 1.24-1.38 (m, 1H), 1.62-2.04
(m, 10H), 2.42 (m, 2H), 2.76 (m, 4H), 3.92 (d, 2H), 4.04-4.22 (m, 2H), 5.24 (m, 1H),
6.44 (s, 1H), 6.58 (d, 1H), 8.06 (m, 3H), 8.26 (m, 1H), 8.40 (d, 1H)
LRMS: m/z ES* 566 [MNa]
Microanalysis found; C, 60.87; H, 6.37; N, 7.64, CysH34FN305S; 0.5H.0 requires C,
60.85; H, 6.38; N, 7.60%.

Example 24
Svn-N-[4-(2-Cchopentoxv-4¥hvdroxv-benzovlamino)—cvclohexvl]—S-ﬂuoro-2—

(tetrahydro-thiopyran-4-yloxy)-nicotinamide

H
~ N
)
F
N
H

X
Z
N

_OH

0

The ftitle compound was obtained as a white solid in 60% yield from the compound
from preparation 85, following the procedure described in example 22,
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requires C, 61.23; H6.68; N, 7.65% 41 1HNMR (CDCl 3,
400MHz) d: 1.24 (d, 6H), 1.64-2.00 (m 10H), 2.42 (m
WQ@Ro5/0®996 (m 4H), 2.88 (m 1H), 3.20-3.60 (brP&T/1B2B)4/002380

riwﬁ @Bfg%{')cmowﬁ & @42?0&2 @)Zi%rg”gg%%(ﬁi) %ééa{% 82 (m, 4H),

4&02@314(711 2lHI)1 , MY, E&(ﬁsm%gﬁmaﬁg%gémmwkmsm ), 7.84 (m,
n

16)%%“?4 ng(@’%@ 8322(%1%) 87 N, 7.46% H ,CH 56
LRMﬂV&/ﬁEB@ISSO 1.24 (d, 6H), 1.64-2.00 (m

g%“%y%fz"(“wsc %2 4. 6 sﬂh 7;%#) Czﬁ'%o%&ﬁaﬁ reppireCo82.46; H,

6@3'1] N2¥B3eR- 24 (m 1H), 6.78 (s, 1H), 6.94 (d, 1H),
.00-8.10 (m 3H), 820 (m 2H) LRVS: nfz ES+ 582
[I\/Na]+ M croanal ysis found; C 61.84; H, 6.85; N,

Eza,ﬁg,es@g%%\lsoss; 0. 2H20requires C 61.84; H 6.87;
N7 0 HNVR (CDCI 3, 400MHz) d: 1.64-2.04

A mixture of the appropriate amine hydrochioride from preparations 15a and 18
(1eq), the appropriate sulphonyl chlorides (1.3eq) and triethylamine (3eq) in
dichloromethane (25mimmol™) was stirred at room temperature for 18 hours. The
solution was washed with 10% citric acid solution then evaporated under reduced
pressure. The product was crystallised from isopropyl acetate, to afford the title
compounds as solids.

Ex |[R' |R? Yield |Data.
no 1 (%)
25 [F CH, 05 'HNMR (DMSO-ds, 400MHz) &: 1.51
O (m, 6H), 1.66 (m, 2H), 1.90 (m, 2H),
2.27 (m, 2H), 2.69 (m, 2H), 2.76 (m,
TN o9H), 3.22 (m, 1H), 3.77 (m, 1H), 4.14

' (s, 3H), 5.16 (m, 1H), 7.49 (d, 1H), 7.90
(d, 1H), 7.98 (dd, 1H), 8.03 (d, 1H),
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(m 10H), 2.12 (m 2H), 2.36-2.50 (m 5H), 2.78 (m

4H), 3.86 (t, 2H), 4.08- 4.

W(52®6/0Qq9p5 1H), 6.80 (s, 1H),
IH 876 (M 3H), 826 (m
- [ MNa] + M croanal ysi s| found
C28H36FN3CBS; 0. 2H2Q requi [
7.65% P 54 1HNWR (DVBO- de
1.86(rr 2H), 2.25 (m 2H)
2H), 3.4 (q, 2H), 3} 92 (m
(t, 1H) 5.14 (m 1H), 7.2
7.5%58 (d 1H), 7.96 (dd, 1

22 (m 2H)14.30 (t, 2H),
6.88 (d, 1H), 7. 9ECT/1B2004/002380

' (%1 16; H .\ 7 58,
G, o, (881608 (BT

Wﬁgj@‘!ﬁ% it P ik, 5.3,

N2H) 114915 (GoHRFAN504SOB4AH,0

%eﬁqﬂke%? ?555-3 zﬁBg- é”ﬂ §9%.

d,
26H| H 8. 4CH,d, 1H) . LRSB :
M ¢r oanp is found:|{ C, 58
D

C26H31FRN3 equi res C,
49 | THNMR ( e 40DMHz) -
2H), 2.p7 . 2164 (m
(q| 2H)| 3. NiH, 3.9
4.95 (t} 1H,Ns=g6 (M 1H)

ﬁﬁmrﬁ&(gﬁ%d M;\laztﬂ)OMHz) 5 1.52

5n.36H).H1-65 @3 QN) 39505, 3H),
123}%)(?:9 éms Bri-2.8b- BR, &H}s 3.23
(ot HLE$ 78 (02 160, 42 5, 3H), |
5.5546n,($H), o (Gd/4R), 7.49 (d,
1H), 7.90 (d, 1H), 7.93 (d, 1H), 8.11 (d,
1H), 8.25 (m, 1H), 8.35 (d, 1H).

LRMS : m/z (APCI") 586 [MNa]"
Microanalysis found: C, 50.60; H, 5.11;
N, 12.23. C24H29N50583;0.1 H.O
requires C, 50.97; H, 5.2Q; N, 12.38%.

B= compound additionally purified by
dichloromethane:methanol (99;1).

Example 27

column chromatography on silica gel using

Svn—N-[4—(2—methoxv~5—methvl-benzenesulfonvlamino)-cilclohexvl]-z-

’ (tetrahydro-thiopyran-4-yloxy)-nicotinamide

N
H

AN
Z
N 0

1, O
O
CH

CH,

H
N

0O
I
S
I
O

3
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(s, 1H), 7.96 (m 1H), 8.07 (d, 1H), 8.26 (d, 1H),
8.40 (d, 1H). LRVMS : mz ES+ 608 [ MNa+] M croanal ysis
w0 ousm0999y 53.26; H, 5.23; N, 7.03. C26H30C! 2FN312882004/002380

: I: 2402 | e 22
- TR RS In o rdh ey 80 e TR0 e psorved in
dichidroroethale, thﬁ solution washeld wnth 1N sodltum hydrgx:%e Islolugon then dried
t 0 ni coti nani dePal | adi um
'&' Sbk) é(%g%)o & ogxag d\\’/%e‘ga%%?%ﬁ on of the conpound -
1E( B@ﬂr@tt@ﬂaj{l'l/:abpmpys% éthﬂﬁa@odlﬂmag mmﬂ?oﬁhmf”ﬁ@r mssmg;l @.01mmol)
% in or
pddecsin 4 RAEA R BiY sl caVRIbSFETBEaR Greteg(181mg,
1hBuirfiol), Tl@r@ﬂﬁiﬁ&h&olﬁ&%@h&hgbmbﬂ&b a7 1 21mmol) and N-

remai ni n form c aci nd ad

eﬁmld"aawreﬁy'sm& (CE T 3§ﬁknpl)akﬂ'd@d\)l'§ﬁﬂeﬂ"h®r Fﬂam'@ﬁ é5m|) and the
?écit:Bﬁ Qhrb@ éhﬁ‘)d;'r‘r‘ Féﬁk%raﬁ‘:lge RPYBSou dé” heS A%k Q/a\é%ﬁlaporated under

ered, trate evaporate er red
redused (rresaune anblethe gesidue ppaﬁed by @nbmrbehnmaﬁowanmwnn silica gel

LSRR B RS e 5 SO RO, e ot

- 3ddmgentrat ed under reduced pressure. The crude product

"R ARGl Ml R T 200 s PRt 2 pfieo (. 20,

2(36)(559149 @.390; 49) (m @H)f 2opd.8den L 4H), 8. ZDMPHUIM], 389a.04 (m, 4H),

| 521}6 d, 1'2'85% QM@%%wél%ng @2141{1-!)“57 gc&;s 1H), 7.93

é13‘td(’mi) @H)?J(d51|2)4 (m 1H1 6.54 (s, 1H1 6.62
1H) 8.24 (m 2H), 9.08-9.36 (m 1H)
% ESE%ZEIEB\‘ glMNa] + M croanal ysi s found; C
58.56; Hl 6.29; N, 7.81, C26H32FN305S; 0. 85H20
requires Cl
Example 28

Svn—5-FIuoro—N-[4-(7-methoxv-quinoline—8-su|fonvlamino)—cvclohexvl]-z-
(tetrahydro-thiopyran-4-yloxy)-nicotinamide

5]

S

o0

=0

Chiorosulphonic acid (0.21ml, 3.2mmol) was added dropwise to ice-cooled 7-
methoxyquinoline (Syn. Comm. 2000; 30(2); 367) (100mg, 0.63mmol), and the
solution then heated to 100°C for 1 hour. The cooled mixture was poured onto ice,
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58.60; H1 6.37; N, 7.88% Exanple 23
Svn- N-f 4- (2- Cvcl opr opyl net hoxy- 4- hvdr oxy- benzoyl am no)
WO ewsloateexy P-5-f 1 uor o- 2- PCT/IB2004/002380

s TREGRS BPRY B IR G AR 088 b e rom

prfepemtnbhe1@rﬂbbimgi, DrMmmml;ep'ﬁﬂethylamn&A (0f20il) avddngmoiavas then

Aﬁé‘(ﬂ% dﬁspr | %ﬁ?edzab F)‘()g’ Q?Fﬁt%?_bforw% %ﬂ,@u@ %@e(qq{utlon was

eﬁa“;l)oratéd 62maeﬂ4re(dﬁced.0bhessare42ar(dn théH) reskiuéb - daﬁﬂltloﬁbﬂi between

d|(;l§|oropg,;ﬁqha%e 56531d( &’atefﬂ—b-’%eS s:%ndqnlam wag(%\@p@fﬁteq H)nder reduced

pr%sélﬁ}e(@hd 1‘HRB rédRs pl]ﬁﬂedfﬁy b %mé&%@%@a%w% Sgel using
f ound; g@ N 7.64

dlgh@%tp@%me nel (%@)ggglvg th@tl’@%compomcg@s/@ \A@tgﬁglug 154mg.

’HNMR DMSO-d 4OOMH 5: 1.42 (m, 4H
(N- f é)ent oxy-(gf1 hv r(1)>€3;/1 n?enz% I1a8n615 &m ZH)\/2I23 (m,

ZH%@(@B (m, QHmo%zm 2H), 3.25 (m, 1H), 3.75 (m, 1H), 4.03 (s 3H) 5.16 (m,

LS R0 BRA 304 R | B9l 825 o,

ZIﬁ} @M&Gde%k)),rﬁ;%(w fidpm preparation 85, follow ng the

BB GPRTTER DY (o an 220 (m en) L

2.68-2.82 (m 4H), 4.00-4.14 (m 2H), 5.02 (m. 1H),
E5 30Ie 1H), 6.46 (m 1H), 6.52 (m 1H), 7.84 (m
4 (m 1H), 8.16 (m 1H), 8.22 (m 1H LRWs:

sm&-zu BS7- rﬁ&aokmaholmehﬁsumwrﬁrabmfmvn@ 62.12; Hi

O 9 6FN305$ requires C, 62.46; H,
Rt st 8jdend 26 A mixture of the
approprl ate am ne hydrochl ori de from preparations 15a
and 18 (leq), the appropriate sul phonyl chl ori des
(1. 3eq) and triethylam ne (3eq) i f l

qtﬂj%

The title compound was obtained as white crystals from the amine from preparation
18 and 7-methoxyquinoline (Syn. Comm. 2000; 30(2); 367) following the procedure
described in example 28. | |

'HNMR (DMSO-dg, 400MHz) 5: 1.40 (m, 4H), 1.52 (m, 4H), 1.88 (m, 2H), 2.24 (m,
2H), 2.67 (m, 2H), 2.76 (m, 2H), 3.25 (m, 1H), 3.74 (m, 1H), 4.02 (s, 3H), 5.24 (m,
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di chl oromet hane (25m mmol ' 1) was stirred at room

tenperature for 18 hours. The solution was washed with

wQaMso09993 ¢ aci d sol ution then evaporated undel;((?lmommozsso

' ressur The product was_crystallise

1HE PSR e sBaicty SR80 1D 770, @ dbhnylbAdad. ). 8.03 @,
)l E2HR8 Y dYn )@ m).(% 25 F CH3 95 1HNWR

1; sm(mA}RWj)i ﬁ @{0@3 ) 6H), 1.66 (m 2H1

N&)Wﬁ( Ci &[Mbﬂa 2. 69 (m 2H) 2.76 (m y 2H),

l\/?pcragna(}_lgls $bling: 3%]7561%8”‘11@18')87 §+ ]Qiﬁ_(g\L CZ?H&%I ?3%90 (i“:lﬁg’o *quires ¢,

5%163"'( 90,1'}5199@ (d, 1H), 8.35 (d, 1H. LRVB : m z
(APClI +) 604 [MNa] + Mcroanalysis found: C, 48.89; H,
5.31; N, 11.49. C24H28FN505S3; 0.4H 20 requires C,
Prepavationt] 4. 93; . N, 11.89% 6B H CH 57 1HNVR <DMSO-d
' | 3 (m 6H), 1.67 (m 2H), 1.90 (m
> 70-2.82 (m 4H), 3.23 (m 1H),
3.76 (m 1H), 4.13 (s 3H), 5.26. (m 1H), 7.10 (dd, .
1H), 7.49 (d, 1H), 7.9Q-(d, 1HJ| 7.93 (d, 1H), 8.11
(d, | X OH

=
N Cl

Ethyl-2-chloro-5-fluoro-nicotinoate (50:4 g, 0.247 mol) (see reference J. Med. Chem.,
1993, 36(18), 2676-88) was dissolved in tetrahydrofuran (350 ml) and a 2M agueous
solution of lithium hydroxide (247 mi, 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 hydroéh!oric acid and then extracted with dichloromethane (3X). The
combined extracts were dried (MgSO4) and ‘the solvent evaporated under reduced
pressure to give a solid which was triturated with diethyl ether and then dried to give
the title compound (40.56 g) as a white solid.

'H NMR (400MHz, DMSO-dg): § 8.20 (s, 1H), 8.62 (s, 1H)

LRMS (ES") : m/z [MH]" 174.

Preparation 2
Trans-N-tert-butyl (4-hydroxy-cyclohexvl)-carbamate

Trans-4-aminocyclohexanol (100g, 0.87mol) was added to acetonitrile (1L), with
stirring followed by di-fert-butyl dicarbonate (208g, 0.96mol) in portions over 1 hour.
The reaction was stirred at room temperature for 18 hours, the resulting precipitate
filtered off, and washed with ethyl acetate:hexane (1:3, 250ml), then hexane (250mi)
and dried to afford the title compound as a white solid,' 166.99.
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1H), 8.25 (m 1H), 8.35 (d, 1H. LRVS : niz (APCl +)

586 [ MNa] + M croanalysis found: C, 50.60; H 5.1 1;
W(N,?.OOM)OS@QS C24H29N506S3J0. 1H20 requi res C, 50.BCT/IB4004/002380
20, N 12.38% B= conpound additionally purified by

mdb‘ﬂ@ﬁn 9% Format ogr aphy on silica gel . using |
di chl or onet hane: net hanol (99:1). Exanple 27
Syn N-[ 4- (2- met hoxy-5- et hyl - benzenesul f onyl am no) - cvc

PG A e OO SRR ERs atipe

was di ssolved in di chI ororret ha e, e e:e{ ut| on washed

wi th 1N sodi um hydrgxi de ‘h%n_ciql ed (MySO4)
and evapor at ed Hgml@n re pre ure.
1- ( 3- Di et hyl ani bt hyQar boffisni de

hydrochl ori de (3 ng 2 Olmol ) was added to a .
A%0lutibh o n@%yxtdhncmdern PR4g It OVHBIP Y BERMBRIMAAZN eLOBMAY WbSadded

dr%pw\@@rms@y 4ﬁ»m®ut%ﬁem igtr6pgiee RPlfior oF theealpgfiol frop pigpRyation 2
(2@@% b'@%ﬁ%'l)déﬁosﬁl@ﬂﬁﬂéfhlﬁg‘ é'i‘?z é&%gﬂ 5mah) 3R rBTSHI<3roh1r(1zthane (a L). The

di met hyl f or mari de the‘reaction sti
regeliorowas ﬁ@ﬁ%f%ﬂérf@nﬂf@ﬁ, tilsn aiowed torwarmaio tqspmstamrature over 1

h&)&??ﬂé gﬁ&@r%ﬁ% &%ﬁf\gm%@ggﬁ 5eg%én%t.ﬁ8§'vﬁfhesmcag (100m,
MequyGOIzl)c eTtrm gixuie wae fiteedsa)d the fitrater dondeatrated ender reduced

oASTRAE PSR B oo Y AR g i cot
t010°4R)-tRe 0§SL(Hﬂng 2sid fllﬂarig o(fa dné?(i-l)laagi Z}eg&g’fglligg% gm(m %Hl)A,y:—I) acetate to
2. (2-2.8 4 rs , 3.89-4. m ,
g'geifd?'ﬁl? %’grﬁrg”f@%@ %ﬂq 1I(—I) 6.91 (d, 1H), 7.01 (m
migdraeaec(d, 1H), 7.64 (s, 1H), 7.93 (d, 1H), 8.18

(d, 1H), 8.47 (d, 1H

Preparation 4
syn-(4-Azido-cyclohexyl)-carbamic acid tert-butyl ester

Sodium azide (25.59, 0.39mol) was added fo a solution of the mesylate from
preparation 3 (100g, 0.34mol) in N,N-dimethyiformamide (500ml) and the reaction
slowly warmed to 80°C, and stirred for a further 24 hours at this temperature.
Ice/water (1L) was added slowly to the cooled reaction, and the resulting precipitate
was filtered off, washed with water and dried. The solid was dissolved in ethyl acetate
(200mi), the solution washed with water, dried (MgSQ,) and evaporated under

reduced pressure. The residual solid was recrystallised from hexane to afford the title
compound as a white solid, 50.8g.

m.p.-79-81°C.
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LRVS : mz ES+ 542 [MNa] + Exanple 28 S
[ ?-5-Fl uoro-N-r4-(7-nmet hoxy-qui nol i ne-8-sul f onyl am no)
WO ecwsloatiexy P- 2- PCT/TB2004/002380
(tetrahvdro-thi opyran-4-yl oxy)-nicotinam de
Chl or osul phoni ¢ acid (0.21m, 3.2mol) was added
PdémmxcseSto i ce-cool ed 7- met hoxyqui nol i ne (Syn. Comm
ol ] O.Smml) ~and the solution
p Freat et o Foo0e f—rotr. The cool ed m xture
was poured onto ice, SOdI um bchar bonage sl ow y added,
foll owed by acetonitrileg . am ne from
preparation 15a (171rrg, 4 b ) Tri &t hyl ami ne
(0.2n, 1,44mol) wgsthen add®d afRbs t he sol uti on
stlrred at roomten‘p%rature for 18 hours. The sol ution

sms?mmt rogtogd{daan(@rggrmml Béd minﬁ&smea;émq)mdrw& &dtRd to the
r | one e | C ane an er

a6PgIFRT AERRIRRS (040 D aiunanena 1bsTh mixture was
h?ﬂ%ghﬁ@teﬂ qsm Qtﬂﬁos@hété‘s? &€l rdBm EethpEraLLEE FeMP ﬁ@ur%FHHd PBn filtered.

lica gel usi.ng di chloronethane; net hanol (9 to
T@?v%ow Va3 |qYapY RIS fitvaruoaangithe residug, wq%ztwyratqquwﬂa ethyl

a%«r%‘!%)gb’ ﬁllg. éér%oﬁﬁﬁ)vgﬂ‘rb héxg‘l‘%é@??nrﬁg'ghlel3&@3#%&%&33%@@[& by
fiBraBion ( disscldd, inFetid a(:matel k900 ﬁal)%d(ﬁteré’d‘ﬂhro@hlﬁel(w@ The filtrate

V\@&d.‘:onﬁﬁjtl’até(? @Ive(c?o tq gbve agélg@'\ mg% wgﬂ)dllutg& z{g‘ch(r@xa&ﬁpoo ml). The
s8lid8btafidd vﬂé@ isolafdlby: filidtior( AMYvds Wa3hedMnith ‘etrx ﬁa@tbfé ﬁ%exane

N-f 4- ( 7- met hoxy- qui nol.i ne- 8- sul f onyl am no) - cvcl oh

?329@) e '(ﬂpﬁﬁr diRversovenie epyPiaAd angl evaperaied di-vaeia, dhe residue
w-aéepdriﬂbh %y‘-‘&ﬁ@ﬁé‘t’dSrﬁﬁﬁ? PRiRiNgY ?‘_"ér}g%ﬁadé@fétaﬁhsthéﬁ fiBthanol

am ne"from Bre paration 18 and hoxyqui nol i ne

%Wnt@ﬁﬁnamg obtgined \wassgystalised ameihyliasesnte esd hesane and
cHDfHdRGh the P R8H B R the title compound as a white solid (76 g).

Mp 88-90°C

Preparation 6 .
Syn-{4-[(2-Chloro-5-fluoropyridine-3-carbonyl)aminol-cyclohexyil-carbamic acid fert-

butyl ester
N__o
SORO™
F\[\/ELN OYCHS
l P H H,C CH,
N Cl

Oxalyl chloride (8ml, 90mmol) was added over 10 minutes to an ice-cooled
suspension of the acid from preparation 1 (10g, 57 mmol) and N,N-
dimethylformamide (5 drops) in dichloromethane (200ml). The suspension was then
stirred at room temperature for 3 hours, and concentrated under reduced pressure..
The residue was azeofroped with dichloromethane to give the intermediate acid
chloride as a white solid.
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1HNMR (DVBSQd 6, 400MHz) d: 1.40 (m 4H) 1 1.52 (m
4H), 1.88 (m 2H), 2.24 (m 2H), 2.67 (m 2H), 2.76
W@ Pqo5A69995 3. 25 (m 1H), 3.74 (m 1H) 4.02 (s, PGFiB2004/002380

Tiiﬁb%vdssﬂ}}%ﬁfoeg ifr ﬁéﬂ&gﬂlﬂﬂ{%ﬁ d(269ﬁ§) scaéﬁ%n dcgolgé) irf g wer bath,

them N2lisoprepyisthyl@ming-y20r8l, 99 5¢rueiyl) &Rl . the RMSne ik grép@iation 5

(s 218 beded BlecBRBAT bl shiretiocts pfureycideea witn
dishiemetharge 87®Gmll§’ramiamhem sbqﬂetﬁmllwwﬂrs -f0%u aiteic acid solution,
sQl0d Bodudhfabiolre Sdhtlor, 6L iter e B iR bigHAR' Souton
wéQQ:&ledBG(/IQSO)4) ahd &\&%braw@ uhdes qedeckd Pressure to afford the title

etra drof n é %r};;g) and a 2M aqueous sol uti on of
COMPRH rﬁ‘ﬁqw‘?[%iﬁ’ Q7% . 0.495 nol) added. The
1HMAR'(4I§DMH2“®ID@13 1.8 (5,759, @WGT(WYQH)GW%V(% LHH% gel (/, 1H),
The pH of the sol ut| on was reduced t by

461@(“"& itbh 494 @“»I\i”f'l)yirﬁadﬁl br), €-88cimy 1ahc8 Bﬁé% 1é‘5<)t r act ed
L%Mghgg% E@FQQQWNE}&% (3X). The conbined extracts were
rie

MySO ) "and” t he sol vent evaporat ed under reduced
pressure to give a solid which was triturated with

ther and then dried to give the title
Piardgh

(40.56 g) as a white solid. 1H NVR (400MVHz,
SpnARE(@. 58 ichigraap pidliies 3-chHanyB-a8fndglscy cloHEXVRMBbAER: adid feri-buty
e [MH + 174. Preparation 2 Trans-N-terf-butyl

= hvdr oxy- cycl ohexyl ) - car bamat e H CH CH3 CH

Carbonyl diimidazole (1.7g, 10.5mmol), was added to a solution of 2,5-
dichloronicotinic acid (WO 95/30676, pg 19, method 1b) (2g, 10.55mmol) in N,N-
dimethylformamide (20mi), and the solution stirred at room temperature for 1 hour.
The amine from preparation 5 (2.46g, 11.5mmol) was added and the reaction stirred
at room temperature for 3 days. The mixture was concentrated under reduced
pressure and the residue partitioned between 10% citric acid solution and ether. The
layers were separated, the organic washed with further 10% citric acid solution,
water, saturated sodium bicarbonate solution and brine. The solution was dried
(MgS04) and evaporated under reduced pressure to afford the title compound-as a
white foam, 3.61g.

'HNMR (CDCls, 400MHz) &: 1.43 (s, 9H), 1.44-1.92 (m, 8H), 3.63 (m, 1H), 4.17 (m,
1H), 4.54 (m, 1H), 6.55 (m, 1H), 8.14 (s, 1H), 8.42 (s, 1H)

LRMS : m/z ACPI" 388 [M-HJ

Preparation 8
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HO Tr ans- 4- am nocycl ohexanol (100g, 0.87nol) was added
to acetonitrile ( 1L), with stirring foll owed by
walpeosepto9but yl di carbonate (208g, 0.96nvl) in POF/1B2004002380

r.1 LR tion was stirred at room
r°'5'lﬁ%m [ 'Ig : urs, - the resulting precipitate

filtered off, and washed wth et(hyl acet ate: hexane
(1:3, 250m ), then hexep.n@ ( and dried to afford
the title conpound as a WAyt e oIin',i

166.99. m p. -167-170C Preparation 3

Tr ans- Met hanesul phonl c acid N Cl

7p b3t aPMAVEBERGRY L ML SGhRICHEs B384 S ol (7e-c)
sbwaﬁutf) nibortydlilitthilrer (@b anem( ﬁvﬂﬁakénle/\m a«dndm) ﬁhr wruhyerofuran
EBhn el Iamsaitns v o B8 ominiee. sairdgrozmmenyioyridine (3g,
%H’:rﬁrhb%'v@é’é feer( ddded BndlinklRERlion 'sﬂrré’dj Gl gearwbNaBehours. The

(1L) he reaction was stirred for 15 mnutes, then
Samtlewa eowgﬂmf@ solié rrerhamp dioxider endwearmech iy FoorT fiemperature

té”v?at&faﬁafé‘q Jhe % Wa%eéﬁ)tr‘aéﬁ?ﬁ WI@HN |heflr)‘e %ghé&fsdamdmed

h silica
lenlgt 2N diClamadtaxiratientwitl etheontuaser agadlcmdractsr wedgcwedshed with

AEE S8, S0 PLAESST) KR MBop SR LA st

efford edifle ebfmpodnil ad agretlowsolig;sit.éfd.i sed from et hyI

"AREIRICRER. oS A (ol PR T Had s 1m

LRMS AP OB-172¢Meffiexyl ) - carbanic acid tert-butyl
ester

Preparation 9
Syn-{4-[(2-Chloro-5-methyl-pyridine-3-carbonyl)-amino}-cyclohexyl}-carbamic acid

fert-butyl ester
N__o
0 JQ’ Y
H,C | N \ o>(c:H3
_ H H,C CH,
N Cl

The title compound was obtained as a white foam in 82% vyield from the nicotinic acid
from preparation 8 and the amine from preparation 5, following the method of
preparation 7.

"HNMR (CDCl3, 400MHz) &: 1.45 (s, 9H), 1.68-1.88 (m, 8H), 2.38 (s, 3H), 3.62 (m,
1H), 4.08 (m, 1H), 4.52 (m, 1H), 6.55 (rh, 1H), 7.97 (s, 1H), 8.27 (s, 1H)

LRMS: m/z APCI* 312 [MH,-BuJ*

Preparation 10
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, CH3 -CH 3 CH,3 N3 ' Sodium azide (25.5g, 0.39nvl)
was added to a solution of the nesylate from
wee@sao®bi on 3 (100g, 0.34nol) in N, N-di net hyIPm/Immmzsso

eBieB/ wat er . (1L) was added slowy to the cool ed
reaction, and the resulting precipitate was filtered
of f, washed with water and deiedNTh® solid was

di ssol ved in ethyl acetmte Odm ),[ the sol ution

washed with water [ MES(X ) por at ed under
reduced pressure.| The r es} dual 80|ﬁg§%§§
recrystallised fr ne to afforyd theé title
conmpound as a whit 'd, 50. 8g.

TRE Ritle GnfpbunBrefabelirdd @ 97% yield from 2- chloronicotinic acid and the
%ﬁ‘ e/t But vU- am nocvcl ohexyl carbamate CUHt-1"3 CH3 O

[FRPrepAralign 2 deinyies therpiPersiure deseyibeddr prapaetionia: h

1mNMP§r at(lé%gdmeH%gg @g{@?{%st gth?S?hanol(Hg% ?nB (m, 1H),
411ﬂe(Bm iHhMeS&\Axs,hwr 65 r(btsediH], 80383(mrf1§*¢)h€r1@s()n aﬂH)r&é&\(d 1H)

ﬁy’@%&tg%ﬂp N§+hours and then filtered. The
v

ent” was ev ted i n-vacuo and the residue was
triturated with ethyl acetate (50 m) and then with

Eﬁé?a% (12100 m ). The solid obtained was isol ated by
, dissolved in ethyl acetate (600 m) and
Siyind(4-g6 dltiotd2-dietrhhgarbitisyran-4 -y §-pyriditd-8-caftsonyll-amino}-

ccqac&nlz_r at!ed i| n\égc;g_%u¥g &leye a slush that was diluted
: H

N.__O
i (TT

P o>(cn-|3

| _ H H,C CH,

S

A mixture of the chloride from preparation 6 (3g, 8.1mmol), tetrahydrothiopyran-4-ol
(WO 94/14793, pg 77) (2.4g, 20.3mmol) and cesium carbonate (6.5g, 20mmol) in
acetonitrile (15ml) was stirred at 100°C for 24 hours. The cooled mixture was
‘partitioned between water and ethyl acetate and the layers separated. The organic
phase was washed with 10% citric acid solution, saturated sodium bicarbonate
solution, water and brine, then dried (MgSOQ,) and evaporated under reduced
~ pressure to afford the title compound, 4.1¢. |

THNMR (CDCls, 400MHz) 8: 1.44-1.49 (s, 9H), 1.50-1.77 (m, 4H), 1.79-1.99 (m, 4H),
2.42 (m, 2H), 2.81 (m, 4H), 3.65 (m, 1H), 4.12 (m, 1H), 4.55 (m, 1H), 5.32 (m, 1H),
8.03 (m, 2H), 8.26 (m, 1H),

LRMS : m/z ACPI* 476 [MNa]*
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solid obtained was isolated by filtration and was

washed with ethyl acetate in hexane (20:80). The
woreakmee99bi quor s were conbi ned and evapor at ed | PET/ER2004/002380

the residue was purified by chronmat ography on silica

gel using ethyl acetate and then nethanol as el uant.
Preparationd? al obtai ned was crystallised from ethyl

s%?—?é—ﬁ‘é—%rﬁ‘&ﬂ;d?&é@ﬁzgg{ bR ”@%@‘g\@ﬂh@?{ﬁ%{g 8E¥|f_-£x_ﬁ@o§-°

ve Ll t1rterce

c ROEcibapde atid deri-6utyl ester .
Svn-(4-f(2-Chl oro-5-fl uoropyridi ntﬁ 3-car bonv

Pam nol-cvcl ohexyl | - carbam ¢ aci d,Nertdutyl ester , y
CH H3C CH3 N' G Oxal yl. ®hl o (s\nﬁ 90nmol ) was

added over 10 nchyt an coolced pensi on of
the acid from preppra on'lfjr (10g, 57 ) and

N1Ndi et hyl f or mam drops) in dihloronet hane
(200m ). The suspenston @as then stirred at room
tenperature for 3 hours nd concentrated under
reduced pressure. The [esipdue was azeotroped with

di chl oronet hane to giv i nternedi ate acid chloride
as a white solid. This was di ssolved in dichloronethane

ARQRR b tHehdhiGleUtdR PréRpatifh 7 91 % 2"5%1‘%gl?,?b?ﬁh}d?@tﬂiopyran-Lol

N-di i sopropyet hyl am ne &20m m'm_l ) € am ne
WP/ b €Farat T0r{580ma34 2gmnedhand Fesidderprbanaie (b48¢ 4. 83mmol)
.. m .a. \l . r , i e i .
TSRS} i o RyROLE o hOUS b e s
partitensd betwean iwpterol7amiand ethylacetaie (Eardl) @nddhe lavieomeenarated.

|yt i N e j i Q-
TR b PO BE D T2 o809 S8k Lionat
s@uissamd biine, dhérodded (\ég301)l andevapomuatet asdex rgdlidedvpressure. The
prfo%ﬂ@ vs%g E@I‘iﬁed by column chromatography on silica gel using an elution
gradient of ethyl acetate:pentane (5:95 to 70:30) to afford the title compound as a

white solid, 1.02g.

THNMR (CDCla, 400MHz) 8: 1.45 (s, 9H), 1.49-2.00 (m, 10H), 2.41 (m, 2H), 2.79 (m,
4H), 3.67 (m, 1H), 4.13 (m, 1H), 4.60 (m, 1H), 5.34 (m, 1H), 7.91 (m, 1H), 8.14 (d,
1H), 8.47 (d, 1H) |

LRMS: m/z APCI* 470 [MH["

Preparation 13

Syn-(4-{[5-Methyl-2-(tetrahydrothiopyran-4-vloxy)-pyridine-3-carbonvll-amino}-
cyclohexyl)-carbamic acid ferf-butyl ester
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1H NMR (400MHz, CDCI3): d 1.27 (s, 9H), 1.76 (m 2H),
1.86 (m 6H), 3.64 (m 1H), 4.16 (m 1H), 4.54 (m
wdakdoso@eey (s, 1H), 7.80 (m 1H), 8.33 (d, 1H)PCTL/RNBI4/002380
mz ES+ 394 [MNa] + Preparation 7 5}
bawyv

Svn- (4-r(2.5-D chl oro-pyridine:
d f}?f butyl ester

P- am nol- cvcl ohexyl }-car @
| e /g, . .
, 5N'di ¢ Ioronlé6 |n|c aC|d (WO

H3C CH3 Car bonyH;
1b)" (29, 10.%Emfdk) in

added to a sol uti o
95/ 30676, pg 19, h

NlNdlnethyIfornanlde“tZO ), and the solution stirred
at roomtenperature for hour. The amine from
preparation 5 (2.46g, 11,5 ) was added and the
reaction stirred at ro tenperature for 3 days. The
mi xture was concentrated Sunder reduced pressure and

The QltléQﬁinﬁidﬁnQ EWés! ébté‘iﬂéé u*i’ %?‘%eﬁﬁldlfgcfﬁw Ghé rchﬁm@& 'fr%{rh greparation 9

sol uti on and et her. ayers were separa ed

apdl glatiaby iR HeRyraf-f19! f (W Dh S/ HIGBcing | & )adblibving uthieorprocedure
d&\@ér%d i$ Fé;bra?eft%ﬂ 490di um bi car bonate sol ution and

bri ne. e solution was dried (MJSO ) and evapor at ed
HNN&(G@@hc@(wwﬂés&dr@ tsogaof*oﬁzmmse(nuuztw)emonpwnd aH), 2.27

@ﬁ% %ﬁli&a%&%ﬁ{l g‘épﬁm’\%&(%iﬁﬁ Rk (4n§01 o 119° 5.37(m,

14), 3101 (8, 2H)8.35 (B51H)n 1H), 8.14 (s, 1H), 8.42 (s, 1H)

A 11 e

2,2,6,6-Tetramet hyl pi peridine (4.4nm, 26mol) was

Prgli::CI:argl’uotno1tfl cool ed (-780C)

Syn-(4-{[2-(Tetrahydrothiopyran-4-yloxy)-pyridine-3-carbonyl]-amino}-cyclohexyl)-
carbamic acid fert-butyl ester

H .
N O
a Q i
| N N o§(c|-|3
P H,C CH,

S

The title compound was obtained in 84% yield from the chlofide from preparation 10
and tetrahydrothiopyran-4-ol (WO 94/14793, pg 77), following the procedure
described in preparation 12.

"HNMR (CDCl3, 400MHz) §: 1.37-1.50 (s, OH), 1.52-2.91 (m, 16H), 3.64 (m, 1H), 4.12

(m, 1H), 4.58 (brs, 1H), 5.41 (m, 1H), 7.04 (m, 1H), 7.98 (d, 1H), 8.22 (m, 1H) 8.53
(d, 1H)

LRMS : m/z ES" 436 [MH]", 458 [MNaJ*

Preparation 15a

61



solution of n-butyl lithium(9.4m, 2.5Min hexane,
23.5mmol ) in tetrahydrofuran (50mM )1 and the solution
wa@riosoed9s or 30 m nutes. 2- ChI or o- 5- rret hyI pyrlltiﬂ:Tmaz(l(B@OBso

YAY, U
m_imdnmncih OXI de, and warnmed to roomterrperature using a
wat er bath. The sol ution was extrag\s th wat er, the
e?xf_'ra

aqueous aci dified using 2 cted wit h

et her. These orgapl C extricts e washed with water
and brine, then drired XMSQ¥) ard evaporated under
reduced pressure tolafford lhe title conpound as a
yel | ow solid, 1.65g. rl R (CDCl 3, 400MHz) d: 2.41 (s,
3H), 8.16 (s, 1H), 8.41 , 1H) LRVS: niz APCI + 172
[MVH + Preparation 9 Sv

-(4-r(2-Chl oro-5-net hyl +pyrJ di ne- 3-car bonyl ) -am no] -cv
cl ohexyl Vcarbam c acid feBt-butyl ester H3C CH3 [\T C

t d wa ite f
ARG TR et BoEHengoariop Sleh R -
froMe psariohr M4 gp em’«m@lm i, dl(fl"ﬂﬂrbm%ltl‘fa_ﬂ\et d‘lenﬂﬁtdmdth@f reaction
sh rregggt l%glg\o%q??peg%ﬂr\lel\g %%DCI S. 'Q]Aé)o%xglr)gzlvé(s,ﬁvapg’ateq upger reduced

pfg¥surbtihe @s@&e(s%péd@ed i§ R Y tﬂé‘%usp@nglan(s%mc%@d The mixture
8. 27 (s, IH) LRVB. mz APCI + 312 | M-

Wﬁﬁé‘rljgm ity solid dried at 50°C in vacuo to give the t]tle compound as an off-

?\%604 - Chl or o- pyri di ne- 3-car bonyl ) - am nol- cycl ohe
ic acid terf-butyl ester N

1HNMR (CDsOD, 400MHz) 5: 1.64-2.02 (m, 10H), 2.42 (m, 2H), 2.78 (m, 4H), 3.30
(m, 1H), 4.10 (m, 1H), 5.30 (m, 1H), 8.04 (m, 1H), 8.18 (d, 1H)
LRMS: m/z ES* 354 [MH]*

| Preparation 15b

Syn-N-(4-Amino-cyciohexyl )—5-ﬂuoro-2-(tetrahvd rothiopyran-4-vioxy)-nicotinamide

F X N
I H

7
N &

S
The amine hydrochloride from preparation 15a (95mg, 0.24mmol) was partitioned
between dichloromethane and 1N sodium hydroxide solution, and the layers
separated. The aqueous phase was extracted further with dichloromethane (2x), and

the combined organic solutions dried (MgSO,) and evaporaied under reduced
pressure to give the title compound, 75mg.
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The title conmpound was obtained in 97%yield from
2-chloronicotinic acid and the am ne from preparation
w®20060099e0 ng t he procedure described in prepaP@l/iBM04102380

1;,5&14}}%1&6?% Eo%ﬁlﬂngﬁ 5§'2_Do% i @H?br SJB (@ﬁﬂﬁj@( ,bz;%)’, 2.98 (m,

1H) 4.16 (87 1Kbr5E28 (i) 1H)7838 ((2HLH).24 §nléHY m 1H), 8.48
" (d, 1H) LRM5S : nmlz ES+ 376 [MNa]+ Preparation 11
Svn- (4-{[5-fl uoro-2-(tetrahvdrothiopyran-4-yl oxy)-pyri
memaﬂercaﬁi bonv P-am no}- cvcl ohexyO carbam ¢ acid

Ky cﬁl@hdié?gs pPg 77)'(2 4g, ' 20. Bmml) and ceS| um
carbonate (6.5g, 20mml) in acetonitrile (15m ) was
stirred at 1000C for 24 hqyrs. Okl BE i xture was

| acetate and the
ase was washed with
10%citric acid sol ufi on, -sdt urat ed sodi um bi car bonat e
sol ution, water and i o then dried (MySq 4) and
evapor at ed under reduced pressure to afford the title

partitioned bet vveg wat er

| ayers separat ed.

_nd

compound, 4.1g. 1HNMR ( , 400MHz) d: 1.44-1.49 (s,
9H), 1.50-1.77 (m 4H), 1.79-1.99 (m 4H), 2.42 (m
2H) , 281(m 4H) 365 1H), 4.12 (m 1H), 4.55

2H) 1 8.26 1H) 1

WFOCWP&C A@Fh'n dmgrD‘ (acel) WPI(B ggdeeﬁq @ﬁomlog of thek?:ompound from

p?é’ri’aréﬁ’m{{’i’ é@drﬁ@i()z ‘?mﬁfoﬁtlﬁ rﬁ?ﬁ%’th%?l E‘n a}‘:h%é( %ee@(th stirred
di ne- 3-car bon am no - C car acl

aterrombdwper@&tr@rfos 3Ahcmrs<t 'ieomt:pylhetr@hlwas daﬁcfedorthe resulting

SHESHRIGH filed, dntSthe %ofd Wikhéd v&ntﬁtﬂlﬁnéﬁd&%tomoopw LS 3n8 dried in

vacuo to afford the title compound, 835mg.

"HNMR (DMSO-dg, 400MHz) 5: 1.57-1.93 (m, 10H), 2.22-2.30 (m, 2H), 2.61—2'.78 (m,
4H), 3.15 (m, 1H), 3.92 (m,1H), 5.17 (m,1H), 7.92-8.12 (m, 5H), 8.32 (s, 1H)

LRMS: m/z APCI" 370 [MH]"

Microanalysis found; C, 49.92; H, 6.29; N, 10.09. C17H24CIN30,8; HCI; 0.15 H,0
requires C, 49.91; H, 6.23; N, 10.27%.

Preparation 17

Syn-N-(4-Amino-cyclohexyl)-5-methyl-2-(tetrahydrothiopyran-4-yloxy)-nicotinamide

hydrochloride :
o /O/NH2 HCI
MO A

e
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(WD 94/ 14793, pg 77) (500ng, 4.23mmol) and cesium
carbonate (1.4g, 4.23muvol) in acetonitrile (5mM) was
W@ 20050689t refl ux for 20 hours The cool ed m RCTTBR20NAD2380

rti t oned en I nd eta
4 Pisoph A e idn Flzan 4Trah aiokige ng Gl of Heratoctagamine
froM phésarationn mwmg,lwﬁﬁhol)satmm@mmeumn and the reaction
bi carbonat e sol ution and-brine, then dried (MgSO4) and

stigrpd 5t FRR'B (PIRGIEHU'e dr i3 bauisr 488 mistureras svapriatedler reduced

pr@é’édré | 1RE rO¥dGS sUSPEreBH Qﬁ@h%rémmétr% avldl thé %ugﬁ‘énsﬂﬁi &Shlcated
an elution gradient of et h?/@ acet at e: pentane (5:

Theo ndgyre; wagfilisred,t and the |seli cﬂmduafd 5Q%C dn wiaicue téogwl the ftitle

ohefihy B o I AN Sty 2 20" (m 4k, 3. 67

THNWVIR 1DMSCHdd, 3100MHZ ) 1.57-502 (m 10M), 2.22-384(m, 5H))2.64-2.77 (m,

afpan 8 O g o L b s 7 oyt By 7ed-Blo7 hls, YA T 41y

LWB:WEAPS% NsOIMIH]2- (t et r ahvdr ot hi opyr an- 4-yl oxy) - pyri

di ne m no>- _cycl ohexyD- cid
MEErERsty 10080: 61 oo 1 & 450 Mot HBv BTN HGl: 67 H0
re),jmeééjcfw)m tHne7 ghinrigdezehr om preparation 9 and

tetrahydrothl opyran-4-oi (WD 94/ 14793, pg 77),

follow ng the procedure described in preparation 12.

Prel A4RCl 3, 400MHz) d: 1.45 (s, 9H), 1.62-1 .75 (m
180197(m 6H) , 227(s
AArning4gyciohexy/b)-; ofrs ,

h@%@@,@&éﬂm 1H), 8. 01 (s, 2H) 8 35 (m 1H), LRI\/IS
+ 450 [VH + Preparat|on 14

Svn- (4-f[2-(Tetrahvdr ot hj opypans 4N.08¢) - pyri di ne- 3- ca
) - amc acid fe/f-butyl '
N

rbonyl | - am no) - cvcl ohex
ester

The title compound was obtained in 96% yield from the compound from preparation '
14, following the procedure described in preparation 15a.

"HNMR (DMSO-ds, 400MHz) &: 1.54-2.00 (m, 8H), 2.27-2.39 (m, 2H), 2.50 (s, 2H),
2.59-2.80 (m, 4H), 3.14 (brs, 1H), 3.92 (brs, 1H), 5.22 (m, 1H) 7.10 (g, 1H), 8.01 (d,
1H), 8.11 (m, 2H), 8.27 (m, 1H)

LRMS : m/z ES* 336 [MH["

Preparation 19

2-Amino-1-(3-ethoxy-2,3-dioxopropyl)pvridinium bromide
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The title conmpound was obtained in 84%yield fromthe
chloride from preparation 10 and
W edosaipel¥ ot hi opyran-4-ol (WO 94/ 14793, pg 77)PCT/IB2004/002380
followi ng the procedure described in preparation 12.
1HNMR (CDCI 3, 400MHz)ng: 1.B7-@3.50 (s, 9H), 1.52-2.91
(m 16H), 3.64 (m 1 ,24.12( 1H), 4.58 (brs, 1H1
5.41 (m 1H), 7.04 S “~8 1H), 8.22 (m
1H), 8.53 (d, 1H) M5 7 ml 3] ES+ 436 +, 458 [MNa] +
Preparati on 15aS n- < Ami §b- cvcl ohexy
P-5-fl uor o- 2- (t et rahvdr ot hi opyr an- 4-yl oxyVni coti nanni d
Egjwmomog}'rovétde(aﬂ%% %wmlﬁolﬁhwaliﬂy.dﬁ@@dﬂo?@;b\ﬁiséctbdaigbtlutié)n of 2-
i oxan . \ a . to,a solution of the protect
GRS T2 B0 e pEp BT im S ans cvcs! Gyl SRl (276w, and the
retictibh mem”emrr?m at fc?d?fﬂt%mﬁé\’@mré ff?_rhﬂ @ﬁ)@?.lt'ﬂﬁb sddulti@dordkipitate was
I 00 er re for 3 hours. e nxture was
TR e Bue e peeele plis cbsared foreiarddhedée compound as a
palesieasedid, 71edier and the suspension sonicated. The
mxture was filtered, the solid dried at 500C i n vacuo

"M (DElae3POMHa) oiBEubatl 4a3b 6,126 e & b, tH), 3, €y (d, 1H),
I\ ; 2.02 (m 10H), 2.42 (m

TA0PR (R AP S2sta St OF (0 oM 2 E2 0

(m 1H), 8.04 (m 1H), 8.18 (d, 1H) LRVMS: niz ES+ 354
Pk%k%ﬁ[-oﬁrﬁpar ation 15b S\/n-N-(4- Am no-cvcl ohexy

= 5= - 2- (tetrahvdr ot hi opyr an-4-yl oxy) - ni coti nam d

EthvbinTitez iR redp¥ridines 2 ohroxdeted yamnlpoeidy at i on 15a

(95ng, 0.24mmol) was partitioned )

CH
7 /N O__/ 3
. N \MO BrH
A suspension of the compound from preparation 19 (71.9g, 249mmol) in ethanol
(750mi) was heated at reflux for 3 hours, then allowed to cool. The mixture was
concentrated under reduced pressure, the residue triturated with ether, fi!teréd and
dried to afford the title compound as a solid, 64.1 79.

"HNMR (CDOD, 300MHz) &: 1.45 (t, 3H), 4.50 (g, 2H), 7.55 (m, 1H), 7.95 (m, 1H),
8.10 (dd, 1H), 8.80 (s, 1H), 8.85 (d, 1H).

Preparation 21

Imidazo[1,2-a]lpyridine-2-carboxvlic acid hydrobromide

2\ =N OH
\/>—< BrH
N o

A solution of the ester from preparation 20 (5.0g, 18.4mmol) in 10% aqueous
hydrobromic acid (90mi) was heated under reflux for 6 hours. The cooled mixture
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bet ween di chl oronet hane and 1N sodi um hydr oxi de
solution, and the |layers separated. The aqueous phase
wa®sestenct ed further with dichl oromet hane (2rQT/IE20EH/002380

Wasccopeatirated uodgandacétp;br@émﬁé%nﬁrth@%éw %{ h dioxan. The

rcwé%ﬁq%n@%i%u C@%@? %5;34?&%90@”0' meacﬁtratewapmted under

remrpd mesnwré Theiebidud wed dgin ﬂiﬁ)rate% W ki ﬁdlﬁ}tered d

ér &p ar TQr Sarq%%ggal com'_pl?ound 3. 83{.(; in total @1 é@(? iﬁé . -
B om e ) OO L SRIPLS £ v
8}%@Boyﬁ%’orl c acid in dioxan (15m) was added to a ‘

LRMthm@_ergMgg]W,anpound from preparation 12 (980ny,
1mmol ) in dichioronethane (5m ), and the reaction
stl rred at roomtenperature for- 3 hours. Diisopropyl
et her was added, the resulting suspension filtered,
and the solid washed with further diisopropyl ether’
raion in vacuo to afford the title conpound,
; _ : 400 d: 1.57-1.93 (m 10H),
Meth ! b ‘9”% m 4H), 3.15 (m 1H),
3.92 (m1H), 5.17 (m 1H), 79 12 (m 5H), 8.32 (s,
1H) LRMS: mlz APCI + 370 | croanal ysi s found; C
49.92; H 6.29; N, 10.09. O 2S; HC; 0.15 H20
requires C, '49.91 ; H, 6. 23 N 10,27% Preparatlon 17
Svn- N- (4- Am no- cvcl th-i% N
P-5- et hyl - 2- (tetrahv t hi gpyr an-4-yl oxy)-nicoti nani d
e hydrochl oride H2 HCI 4N Hyapochloric acid in dioxan

(1E sad to,a solution of the. protected am ne
A &1%% 85m Fdz -aminonicotinate (WO 89/01488 pg 33, prep 17) (1g,

6.66mmol), and chloroacetaldehyde (1.05ml, 6. 56mmol) in ethanol (5ml) was heated
under reflux for 18 hours. The cooled mixture was diluted with water (10ml), 0.88

ammonia (1ml) added and the solution concentrated under reduced pressure. The
residue was dissolved in methanol and the dark solution treated with charcoal, the
mixture filtered and the filtrate evaporated under reduced pressure. The residue was
purified by column chromatography on silica gel - using
dichloromethane:methanol:0.88 ammonia (97:2.5:0.5) as eluant, and the product
triturated with ether, to afford the title compound, 768mg.

"HNMR (CDCls, 400MHz) & : 4.02 (s, 3H), 6.83 (s, 1H), 7.63 (s, 1H), 7.79 (s, 1H),
8.00 (d, 1H), 8.31 (d, 1H).

LRMS : m/z TSP* 177.2 [MH"]

Preparation 23

Imidazo[1,2-alpyridine-8-carboxvlic acid
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from preparation 13 (800ny, 1.78nmml) in
di chl oronet hane (5m ), and the reaction stirred at

wo ewsowaper at ure for 3 hours. The mi xture wasPCT/IB2004/002380
: evapor at ed under reduced pre re, the residue

suspended i n diisopropyl et nd the suspension
-soni cated. The m xture was N NMyed, . and the solid

drired at 500C in vacuo to. givVv title conpound as

an off-white solid, 457H0. 1 DMSQd 6, 400MHz) d:
1.57-1.92 (m 10H), 2.22-2]B4 ( 5H), 2.64-2.77 (m

4H), 3.15 (m 1H), 3.91 (mp 1H), 5.17 (m 1H), ‘
7.89-8.07 (brs, 4H), 8.11 (s 1H) LRVB: mz APCl + 350
Lifivi -hysecxicsasriition @.Snalynbl inGyatss ViR addlediodd solUﬁon of the ester

frti]ﬁ p?égéﬂ;ﬁ ﬁf%gf%%%{ﬁ@pggq %\%ﬂ"i—%gl {5%% ang %he solutlon gttrred at
rogy texnigerattng rior- 80 ahinbtesy n*lhezscgmqur Hgvas d(fdhtszbi_}_tﬁégwti I&\ﬁuféér ¥educed
PSS T SRHBPEL I MEGHhATPlodhe y Fatkpuer oRiine. c@Hipetinsing 2N
h)fdmnhlqrroeqimd aiich thel dhixtiire! dvepoRded AdBF m@a& %r&&%ﬁé kDefle the
i ati.on 15a. .JHNVR ( DVBO- d6, 400MHz
ntﬁ@ﬁh‘}%ﬁ@ %rﬂy‘% 049572 39 (m 2H), 2. 50 (S 2H) 1
THNIHR {DVBD- 6gn4omHz)% iéo((@a S’IH) bho é§ ﬁﬁ’ é*ﬁgs(g *Qh% 55 (s, 1H),
2 4n 18, 7. 10 (q, 1
9%51? 18127 (m 1H) LRVS : rriz ES+ 336 [ MH + Preparation

Lmsznﬁmpﬂqm([ﬁm_ﬂkhoxv 2, 3-di oxopropvl ) pvri di ni um
brom deNH2 Br ~

Preparation 24

7-Methoxy-imidazo[1,2-alpyridine-8-carbonitrile

N

v
A mixture of 2-amino-4-methoxyhicotihonitrile (Archiv. Der. Phérmazie 318(6); 1985;
481) (1g, 6.5mmol), and chloroacetaldehyde (1.25g, 8mmol) in ethanol (10ml) was
stirred at room temperature for 1 hour, then heated at reflux for 18 hours. The cooled
mixture was basified by the éddition of satUrated sodium bicarbonate solution, and
the resulting solid filtered off, washed with water and dried in vacuo to afford the title
compound, 1g.
THNMR (DMSO-d, 400MHz) 8: 4.03 (s, 3H), 7.11 (d, 1H), 7.51 (s, 1H), 7.91 (s, 1H),
8.82 (d, 1H). '
LRMS: m/z APCI* 174 [MH]"
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O Ethyl bronopyruvate (51 .99, 266mml) was added
dropwi se to a solution of 2- am nopyridi ne (25g,
wQe®msoedoys i n et hyl ene gl ycol di nethyl ether (2FOMB2004/002380

@@étm Joeaction then stirred at roomtenperature for
__é esul ting precrpltate was filtered off,
7 A

e IRMIdeS-parpox\die agid ed to af ford the
title co ound as a pale yellowsolid, 71.9g. 1HNWR
(CDCl 3, ?rIBOI\/Hz) d: 1.35 (t, 3H), 4.35 (g, 2H), 4.70

! 5.15 (d, 1H), 7.10-7.20 (m 2H), 8.10 (m
5 (d, 1H). Preparation 20 Ethyl .
H, 2- alpyri di ne- 2- car boxyl at e hvdrobronid e CH,
Br44"Q A suspensi on of the conpound from

Bt i 19 (71.99, 249mmol) in ethanol (750mM ) was

reflux for 3 hours, then allowed to cool.

The m xture was concentrated under reduced pressure,
A selgtiprr ef tha anitrilei fram atespdxrahmm%bemg, BMVhﬁﬂicﬂﬂm%Mbr@hb agid ( 3ml)

=rilsn 9 oNRe e 2C BERG 1or 2 ol 3o dpolet goldborses dited

witmeth&tHf20ml), 3ber Bthahbl) ado%d]rﬂltr( Hr‘ecrpk'a'%n Be&rddS Thd "gsultlng solid

W?Srr? 'g%éaﬁifl 59%?#59?'5 r%télagac%ndoe%w ipd altied invidacubr The delid was

dlssg‘lveﬂ i §N| Hydr@g:hl&frc ta'&l% Qﬁé esrolJtlr)ﬂ”étme%pg{ R hours, and
co%centrated under redlced pressure to afford the title compound, 110mg.

LRMS: m/z APCI* 193 [MH]*

N -

Preparation 26

Ethyl 3-hvdrokvmethvl-imidazoﬁ ,2-alpyridine-8-carboxyvlate
H C

N/

A mixture of 8-carboethoxyimidazo[1,2-a]pyridine (US 5294612, ex 114(b)) (655mg,
3.45mmol), sodium acetate (1.06g, 13mmol), formaldehyde (37% aq solution, 1.8mi,
22mmol) and acetic acid (0.75ml) was stirred at room temperature for 4 hours, then
heated at reflux for 6 hours. The cooled mixture Was dissolved in water (20ml),
potassium carbonate added, to achieve pH 8, and the solution exiracted with ethyl
acetate (3x25ml). The combined organic solutions were washed with saturated
sodium bicarbonate solution and brine, then dried (MgSO0g4) and concentrated under.

reduced pressure. The crude product was purified by column chromatography on
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hydrobrom c acid (90m ) was heated under reflux for 6
hours. The cool ed m xturewas concentrated under
W(De(dﬁ/@esmipr essure and the residue triturated waTB2004/002380

SR i S BB BB bt mon

(998050 . 94T6:0.6) és afford tha éitlegampotnd. t urated wth

NGRS e%m%%% %g E@érﬁ‘ N9 40 heT 1k £ 3@%4 94 (s, 2H),

6333 WHZH) 07,40 (£ 1 nsoa ,,1 961(6,,11-1 8.06 (m 1H1
Q s,) 1I—I)(8.l_g w "7) ( :mz ES+ 163 [ MH +
Pr epar ation 22 Met hyI |m dazof
PleparatidpyZ7 di ne- 8- car boxyl ate O A mi xture of net hyl
Z-am noni coti nate (V\D 89/01488 pg 33, prep 17) (1g,
3etivcsoxymethyl-imidazell o-alpydding-8=0ay vhaacrgm 6. 56rmol )
in et hanol (5m) was. heap.t@d upder reflux for 18 hours.
The cool ed m xture was dil d with water (10n), 0.88

under reduced. pressure. T ue was dissolved in

met hanol and the dark sol t/ ated with charcoal,

the m xture filtered and rate evaporat ed under

reduced pressure. The residue wa§ purified by colum

chr omat ography on silica gel Ng

di chl or onet hane: net hanol : 0. 88 nia (97:2.5:0.5) as

€ !

Aaédi'%rmn ofeﬁgéj telt.st{é ng:rgﬂ‘égtaragrBh % S%SQ%mh@ﬁ%%s&&um hydroxide

(ol e ynethanal (@nl)@@s siFed a6 resm tempardjure Tore® ieyrs 1 H)g solution
730|§|§9d ;‘@W%}é’%ﬁpé §3(5n4l)d'an&'_gvaplo@@d urmer reduced

preascl&o 2-alpyri di ne- 8-car boxyl ic acidO

"THNMR (CD30D, 400MHz) &: 5.06 (s, 2H), 7.67 (m, 1H) 8.03 (s, 1H), 8.66 (d, 1H),
9.04 (d, 1H).
LRMS: m/z ES" 193 [MH]"

Preparation 28

1H-Benzoimidazole-4-carboxvlic acid

o) OH

\>
N
H

A suspension of 3-nitroanthranillic acid (J. Chem. Soc. 127; 1925; 1791) (4.0g,
22mmol) and palladium on charcoal (400mg) in ethanol was hydrogenated at room
temperature using a Parr shaker for 4 hours. The mixture was filtered and the filtrate
acidified with conc. hydrochloric acid. Formic acid (2.49ml, 65.9mmol) was added
and the solution heated under reflux for 2 hours. The solution was concentrated
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Li t hi um hydroxide solution (2.5m, 1IMin water) was
added to a solution of the ester from preparation 22
W@ 2081009992. 27mmol ) i n net hanol (5m) and the smthmw/oomso
ulder' feBdcad pFRMe! RIMRG/ g&SIeg G, e %ﬁ"lg the Srﬁexgme% precipitate

sol uti on was concentra e reduce
filkesag) Burthes nreeinialisin, oft the famatemuered ummeolarwésfﬂlterbd and the

dLvesd d e ure ev. por at e
hbiRga SRomKER Wer Pty R o RN i eed Bena e The e
cgapdww, 2620d. 1HNVR ( DMBQd 6, H;100|E\;/H2523 <(:|: 71E|)0 (8d,18
8.41 (d, 1 S,
Légps 1 Zl]%ﬁ(l\ngﬁH)z TSP+ (163 [ MH + Preparation 24
7 Met hoxy-i mi dazo , 2-ai pyridine-8-carbonitrile A
m xture of 2-am no-4- met hoxyni cotinonitrile (Archiv.
Der. Pharnazie 318(6); 1985; 481) (1g, 6.5mmmol), and
Prepbmatioa@st al dehyde (1. 25g, dmmol ) in et-hanol (10m)
t|.rr dat r omt erature for 1 hour, then
e 2 eNZea The cool ed mi xture was
baS|f| ed by the addltl on of saturated sodi um
bi carbonate solution, and the resulting solid filtered

of f, washed with water i edChln vacuo to afford
the title compound, 1g. 1HNMR (DVSQd 6, -400MHz) d:
4.03 (s, 3H), 7.11 (d, N#L, (s, 1H), 7.91 (s,
1H), 8.82 (d, 1H). LR APCI + 174
[ MH] +Preparation 25 7- -1 m dazof
1, 2- ai pyri di ne-8-carboxylTc adN)Hi HO, ..0u o

H,C~ “CH,

2-lodopropane (2.0ml, 20mmol) was added to a solution of ethyl 2,3-
diaminobenzoate (WO 97/10219 ex51(1)) (3g, 16.67mmol) in N,N-dimethylformamide
(20ml), and the solution stirred at 50°C for 3 hours. The mixture was concentrated
under reduced pressure and the residue partitioned between ethyl acetate (200mi)
and water (50ml), and the layers separated. The organic layer was washed with
water (5x50ml), dried (MgSO4) and evaporated under reduced pressure. The crude
product was purified by column chromatography on silica gel using ethyl
acetate:pentane (5:95 to 90:10) to afford the title compound as a yellow oil, 1.4g.
"HNMR (CDCls, 400MHz) &: 1.20 (d, 6H), 1.38 (1, 3H), 3.56 (m, 1H), 4.31 (g, 2H),
5.60 (brs, 2H), 6.84 (m, 1H), 6.80 (d, 1H), 7.42 (d, 1H).

LRMS: m/iz ES™ 223 [MH]"

Preparation 30

1-Isopropyl-1H-benzoimidazole-4-carboxvlic acid
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A solution of the nitrile from preparation 24 (600ny,
3.47mmol ) in sulphuric acid (3m) and water (3nml) was
wariosoedInt 600C for 24 hours. The cool ed sol uPCDIB20&L002380
di-luted with ether (20n), then ethanol added until

preci pitation occurred.¥¥ sul ting solid was
filtered off, washed-withjethanol and ether and dried

in vacuo. The solid was g Ned in 6N hydrochloric
acid, the solution stir gt S0C for 5 hours, and
concentrated under redut egsure to afford the
title conpound, 110ng. LRNE: zAPCI + 193 [IVH +
Preparation 26 Ethyl 3-hvdroxypethyl -i m dazoH

, 2-al pyri di ne- 8- carboxyl at eH&Cmi xtufe of

8- car boet hoxyi m dazo[ 1, 2-a] pyri di ne (US 5294612, ex
A salutign) of 685 amjnesiraBrrepyratioro 80 (m4ac 6t3inemel) i figmic acid (15ml)

e Btel PR R o ey 2L EkeBRoibie B plena adiiondi formic

ato&imjérrﬁ)t wae afided énmmrl‘éacttdh%ak&ﬁb%r&éﬂdﬁﬂ 4% hb@rs. Fhe cooled
'EE’FFFS The cool,ed m xture di ssol ved in water

vas EROGIER, Bk Eerliced Auersire epd dbmiresidue fitgrated initally

\mdeth eacetdtstandthesblid filkéred Wnk iirbinYh
3x25¥;‘1 . The conbi ned organic sfol utllgﬁégﬁm% t\b\\gn trltarated with

'Wit ?Wyé%ﬁ%@t&taé'@ the gplishiilisired and dried ak60°G: togiventhe titleicompound as

d P pikiflg (MBg) and concentrated under reduced
Bébgssure The ctude product was purified by colum

NWDN@Q—@I&WQ&)MHZM gal.gel(d,usHy . a0 (@l uH)on. 79r(&d|ﬂ8t 8.13 (d,
2 %gg@éq n@ t hanol : 0. 88 ammoni a (99. 5:
3 ‘0 3’f} rd the title conmpound. 1HNMR
L(RN[S:Irﬂ/z [MH]"1.45 (t, 3H), 2.47 (brs, 1H), 4.51
(g, 2H), 494(3 2H) 6.93 (m 1H), 7.40 (s, 1H),
8.00 (d, 1H1 8.51 (d, 1H). Preparation 27
3- Hvdr oxyrret hyl -i m dazof1 . 2-alpyrid'ine-8-carboxylic

cid A solution of the ester from preparati on 26
B 1 -
9mmol ), 1N sodi um hydroxi de

Ethvl 1-[2~(Tetrahvd ropyran-2-yloxy)-ethyll-1H-indazole-3-carboxvlate

N\
;
= 5
@
A mixture of indazole-3-carboxylic acid ethyl ester (Chem. Ber. 52; 1919; 1345) (1 99

10mmol), 2-(2-bromoethyloxy)tetrahydropyran  (2.25g, 10.8mmol), potassium’
carbonate (1.43g, 10.4mmol) and lithium iodide (67mg, 0.5mmol) in 1-methyl-2-
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(1m) and nethanol (5m) was stirred at room
tenperature for 18 hours. The solution was acidified
W@ g0089oR@ds hydr ochl oric acid (2m) and evapor at BCT/IB2er002380

p{ﬁrﬁ‘éj“lé?n%%%&g@u‘&gﬁ h‘lag!gg;‘t (53%% ey 17 él%ﬁlwgz (Td'lde mf:gtl? rgglsgm partitioned
bét@l/eeﬂl Hatet @@ml?’aﬁd Estty I%’t&thﬂ'ﬂ%m’ﬁge BRE &hé QByer8 seg?rated . The

1H Benzoi mi dazo car boxylic aei suspensi on
organict PRaset Waawashed with waler. (3zReemi).sdided 1&@801)9@5@1 evaporated
0

%Je?%eauéeﬁin%?srﬁﬁﬁpé )esﬁﬂ%l ?iggvé%g}uggéd;tﬂy %BI%H& éHromatography on

Slﬂ@ﬁTQ%‘rléﬁlfw an @4itiey gradiant ofsprikane:éthyl amemie r(91 :9Tthe50:50) to afford
|t Itrate acidified with

t@tﬁlg%oﬁfgﬂégﬁ%r@@g ﬁ)gﬁonfzgfsrﬁ ¢ acid (2.49m
. WSMMW$OMS4M@) &nd. ZOh‘eSSQinuBH)m Be4t, eiH)uBzwr (m, 2H), 3.80

chetik &oRm JHIPEST oy 3aeiin TPocETa bR Al e i 2o @

1H)3$L05 fongHprecipitate filtered. Further precipitation
t he t ceurred, this solid was filtered and
thg&@ /r?t##ﬁ pﬁ@\g‘bits were recrystallised fromO0.5N
hydrochloric acid to give the title conmpound, 2.62g..
LRVMS : mz 162.1 [ M#] Preparation 29 Ethyl
i sopropyl am no- benzoat e 2-1 odopropane
fettahyd n-2- f 1H9n@az%@ YlchAhx9iic &t,l@yl 2, 3-
I am nobenzoat e nmol )
in N, N-di net hyl f or mam de (2om), and the sol ut| on
stirred at 500C foor 3 hours. The m xture was
concentrat ed under reduced pr¢ e and the residue
partitioned between ethyl ace (200M ) and water
(50mM ), and the | © separate & gani c | ayer
was washed with '

2

N
O/\/ N OH

A solution of sodium hydroxide (413mg, 10.3mmol) in water (3.75ml) was added
dropwise to a solution of the ester from preparation 31 (1.83g, 5.74mmol) in ethanol
(14.7ml), and the reaction stirred at room temperature for 2 days. The mixture was
acidifed to pH 3 using 2N hydrochloric acid, and the mixture partitioned between ethyl
acetate (75ml) and water (75ml). The layers were separated, and the aqueous further
extracted with ethyl acetate (3x60ml). The combined organic solutions were dried
(MgSO4) and evaporated under reduced pressure to give the title compound as a
white crystalline solid, 1.44g. o
'HNMR (DMSOds, 400MHz) & : 1.20-1.55 (m, 6H), 3.30 (m, 2H), 3.80 (m, 1H), 4.00
(m, 1H), 4.48 (m, 1H), 4.68 (m, 2H),' 7.28 (m, 1H), 7.46 (m, 1H), 7.80 (d, 1H), 8.08
(d, 1H), 12.90 (brs, 1H).

LRMS : m/z ES™ 289 [M-H]

Preparation 33

Ethyl 5-methyl-1 -[2-(tetrahvdroovran-Z-Vloxv)ethvﬂ-1 H-pvrazole-3-carboxylate
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wat er (5x50m ), dried (MgSO4) and evaporated under
reduced pressure. The crude product was purified by

w@ odosnepgihr omat ogr aphy on silica gel using et hpdT/1B2004/002380
acetate: pentane (5:95 to 90:10) to afford the title
conpound as a yel |l ow 1.49. 1HNMR (CDClI 3, 400MHz)

d:-1.20 (d, 6H), 1.38. 56 (m 1H) 431(q
: }\/66 o, 7.42
(d, 1H). LRWVE: z ES+ 223 + Prepafatign 30

2H), 5.60 (brs, 2
1-1 sopropyl -1 H benzoi m dazol e@|4 car boxyli ¢ aci dO CH
H3C 3 A solution of the amine frd m prep tion 29

kb e Pyl s oo R A B0 LPETA) Web 205810 P Sishension of
s@digtnthydridé (931G, G096 tidpérbiom ih nviBsrandifl e, Iﬁm}?ﬁﬂ?ﬁﬁ tetrahydrofuran
e cool ed

ctio eat ed unde flux for 12 hours
(*RP?} ufB w&? @Patsﬁréecﬁn%felm‘?@dmﬂerﬁpﬁ%sﬁ e3@nerinuigs. 2-(2-
de?ﬁcbéili@(}l)feh’eblym’b@pyrﬁht(%lhb( %anﬁ‘i&%"arﬂcﬁrﬁ&lﬁ ffbe (50mg,

id wa

‘09 L fllc{qqrEd and dried. This so
S MMl hved st the reRAtion heatadensen rafiv a1 g gpurs. The cooled
mblthieaygg péﬂﬁloﬁéd %@tvﬂien%@t@r BAd @t%& aE::Q gé 'agb ehé m%arated

as a pale pink solid
The o_rlgaﬁc Phasg wjas @aq@d(ﬁqugm)allymrﬁy1 fq cifrig) amg, watef,dsaturated

sédlg/l&_nﬁw Bica®ohdie %Hlmorg \zrét ﬁquer}@rme'-%d (MQZSJ § and %gﬁcentrated

+ Preparation
Ufldqf Teqduead: RIS @p%%\ﬁﬂ@e\nrwuq wetsrpwified by column chromatography

o i e AN B gyl o 59
afigddhe titk160mpaurgy; 4 Algmol )

%@@nasg‘ OEREAGHMALY S £58 ?P%%O‘?%aﬁé T2e, L) .41 (m,
1H), 3.59 (m, 1H), 3.76 (m, 1H), 4.06 (m, 1H), 4.32 (t, 2H), 4.37 (q, 2H), 4.47 (m, 1H),
6.53 (s, 1H)
LRMS : m/z ES* 305 [MNa]*

Preparations 34 and 35

Ethyl 5-isopropyl-2-[2-(tetrahydro-pyran-2-vloxy)ethyl]-2H-pyrazole-3-carboxylate
And

Ethyl 5-1sopropyl-1-[2-(tetrahydro-pyran-2-vioxy)-ethyi]-1H-pyrazole-
3-carboxylate ‘

~o" \ N H,C

o) (\ o~ ~o” 0 ///O o)
. N
CH

H,C
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carbonate (1.43g, 10.4mmol) and lithiumiodide (67ng,

O dnmmol ) in 1-nethyl-2-pyrrolidinone (20n) was heated
W@e0080®@9% or 17 hours. The mi xture was partitiBPCETIB2004/002380

between water (250m ) and ethyl acetate (250m ), and
Atmaturayzér@hﬁe’paoatwl 1Hr+peyraxo@aa1carmxal§te Remagn@Pharm. Bull.

1§t 21 os) IO armftlcl)°5 (o WionfiodnBAfY HARIROS Bitan (732mg,

‘35mnoa) and pﬂigm opriapiaje dh83md,i 3anyedl) ursilAmethyl-2-pyrrolidinone
B G R LS SNBrBSCh B s g o e
a%ététe a};d%ﬁé@heﬁH%iﬂRNé?Nggﬂ @rinégﬂMﬂEgeg c()M§$02}13ar1d 5\?%05@ted under
re(jﬁbf;éci pﬁessw‘%?’ h(e E%éig’pﬁ wag(pgx]giﬁ?{?oy fﬂiuml‘b, %w@@g@wy on silica gel
ust n@%n(élﬂxtloh rad%nﬁ@f Ethy! dddidi8: f@ﬁta{n@ (2btdo. toLﬁ\@O) toldfford the title

ES+ 341 % eparation 3
compou tpfr%fl’ﬁf i #’aﬁa.@ 1ear gl

I t L d
lﬁhrgr OAXI i Oa@sl\ﬁHé)aslg’P%m °§@F'1d37°~§t39|-|2‘ 1 o 10f1 fRceHIN2.07 (m,

1lalli<$e4£ @m,oﬁm §@4t(m 4H3.63. 0% (ronHd), 4t0€b(nes1tl-8r4f32c§m 2H) 4.54 (¢, 1H),
4%'839\?“!%5'43?6?% {I_ll)st 5.”_'7 mrol ) in ethanol (14.7m),
he rr

r éac roomtenperature for 2
LEBiGs:. m/Bh&CRI 3t Gr ks aC| d| fed to pH 3 using 2N

Ul buBes s LAt abafoteh. 2R S v

PR @R, 400MEEES: aﬂBstl,S&ﬁ),Jﬁtm(t emrmsam/\(m th) 3.15 (m,

ﬁi’?@%? O RSP, A B9 Rer A0bch ThBy THRABbAM. 2H) 439 (m

2H§ Q;S@Q,Ifteﬂqpsng(g {hg title conpound as a white
stalline_.so 1.44g9. 1HNMR (DVBQd6, 400MHz) d :
Nyﬁ)mZ%ChﬂérW]sso(m 2H): 3.80 (m 1H), 4.00
(m 1H), 4.48 (m 1H), 4.68 (m 2H), 7.28 (m 1H),
7.46 (m_1H), 7.80 (d, 1H), 8.08 (d, 1H1 12.90 (brs,
_@mﬁ@: mz ES' 289 [MH ]

Methvl 5-ethyi-2H-pyrazole-3-carboxvlate

0

N
o\
CH,

H,C
The title compound was prepared by analogy with the method described in Chem.
and Pharm. Bull. 1984; 32(4);1568.

"HNMR (DMSO-ds, 400MHz) 5: 1.20 (t, 3H), 2.60 (q, 2H), 3.60 (s, 3H), 6.50 (s, 1H).
LRMS : m/z APCI* 155 [MH]"

Preparation 37 and 38

Methyl 3-ethyl-1-[2-(tetrahyd ro-2H-pyran-2~vIokv)ethvﬂ-1 H-pyrazole-5-carboxyvlate

4



Preparati on 33 Ethyl

5-net hyl - 1-f 2- (t et rahvdr opyr an- 2- yl oxy) et hv
we2dktomppazol e- 3- car boxyl at eCH3 Et hyl PCT/IB2004/002380

3- et hyl pyrazol e-5-carboxyl ate (3g, 19.5mmp!) was -
Andadded to a.suspension of sodium hydride (934ng, 60%

) L razole-3-carboxylate

the solution stirred at
roomtenperature. for 30 mnutes. 2- (2- : ‘
Brormeth y) tgtrahydro- 2- pyran (F5nm,0 23.35mmol ) and
[ithi (50nmg, O. 37rdengver added and the
reactlon he ted under reflux for 16fhours. The cool ed
m xture ernand et hyl

tioned between
acetateadt,e I §V:§erated

he! or gani c phase
was washeg=sSHquential Iy wYh 10% @i tfk\c acid,
sat &t sodi um bi cagbona eH tion, "Waker hen

bri ne dried (MySq 4) concent rat ed under—hedugded
pressure. The crude product was purified by cofamn
chromat ography on silica gel using an el ution gradi ent
of net hanokdi chl oronethane (1:99 to'5:95) to afford

| The R@egit%ﬁ‘\b&éﬁg%n% %rexﬁaré’ﬂ Groml FdVEs téﬁ@@hﬁ refReddda) 36l:and 2-(2-

6H), 36 ( s 1
brofoethokyy)tetGahydro-2pynaH) | by; a@algw w,ibn the 061 l?:gd 1&3scnbed for
preeﬁ%éorgé?ﬁg}{%gsél 37 (g, 2H), 4.47 (m 1H), 6 53 (s, 1H)

305 [WNa] + Preparations 34 and 35 Ethy
Prepaiagiop 3TPYINMR (CDQl6 Boakytt) 6- pyiBdh3phy1.88+y) & (i) HR M:B (m,

2 LR T SRt BT AR 4T 200 o P mem, 1 450 (o
1H)§4|Jid;)(n¥ganosee (8- mayrbloxyl acgeﬁ m lx;ur e(of et hyl

Prepmisioh S TNV EDCEo¢oHEER PEX SRR EOEMAF Y o, 270
2H)2 gfhom?t:h%xamt gy a8y A{ﬁh Zm,ysas(é 731'L>y1rlg 04 (8, ﬁrmmlzs (m,

tassi’'um car bonat e

: 2H)14n4z&4ﬁ\y|1¥9 Bypir(ad 1H) none

Preparation 39

5-Methyl- 1-[2-(tetrahvdro-pvran-z-vloxv)ethvll 1H—pvrazole-3 carboxylic acid

A mixture of the ester from preparation 33 (3g, 10.6mmol) and lithium hydroXide
sofution (50ml, 1M, 50mmol) in tetrahydrofuran (50m{) was sfired at room
temperature for 24 hours. The mixture was diluted with ethyl acetate and the iayers
separated. The aqueous phase was acidified using 2N hydrochloric acid, and
extracted with ethy! acetate. These combined organic exiracts were washed with
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(5m) was stirred at 80C0C for 18 hours. The cool ed

m xture was poured into ethyl acetate and washed with
woweisooestl brine, then dried (MgSO4) and evapOPEI/ERR004/002380

under red‘?‘ced pressure. The residue was purified by

ety BrinehineRelrisdr M0 endiaveparaied underngdueedprassiie to afford

ﬂgé@ﬂg@(gﬁ p&incefifyyl acetate entane (20:80 to 40:60) to
a ford the titl & conpound of preparation 34 as a.clear

'INMR (6BRY, 400MNR) $:CDERS, 754 00MH), 2B7 (5, 351)( 8.33GH), 1H) 3.58 (m,

4- 7
12‘%337'1%'?"’ $HL 4 ﬁnﬁ“’lﬁﬂhéégﬂ 8%'5"”1?@'% 1%{;‘6(#'? lﬁ) 4.32
LEWMS 2z ACPY256t [M-Hf), 4.68 (m 1H), 4.76 (m 1H),
6.64 (s, 1H. LRV : mz ACPI + 311 [ MH + Furt her
elution provided the title conmpound of preparation 35,

mdz?aranorﬂmm(cocus 400MHgz) d: 1.25 (d, 6H), 1.38 (t,

2H) 4. 39 (m 2H)14 49 (t 1H)16 57 (5. 1H . LRVG -
mz ACPlI + 311 [IVH] + ﬁreparatlon 36 Met hyl

5- et hyl - 2H pyr azol e- 3P,
was prepared by anal ogy

yla te The title conpound
'th t he nethod described in
Chem and Pharm Bull.

2(4):1568. 1HNMR ( DVBOM
6, 400MHz) d: 1.20 (t, H)N

3H), 6.50 (s, 1H). LRI\/B':—Nriz APCI
Preparation 37 anﬂ@ t hyl 0
3-ethyl-1-f2- (tetrahvdro 2H pyr an- 2-
_ -1H pyrazol e-5- car boxyl at eAnd Met hyl
5-et hyl -1-f 2- (tetrahvdro-2H pyran-2-yl oxy) et hv

TRe ]ﬂﬂeptz’cﬁrﬁg&!nfb‘ Was adrbgarkh adsea Tdtd tidrh ?P% %Qgég“fg%g @‘_@%%_aﬁon 37,

gre ared fromthe ester from prepara
following the procedure described in preparation 39,

'HNMR (CDCls, 400MHz) 5: 1.24 (t, 3H), 1.41-1.85 (m, 5H), 2.64 (g, 2H), 3.42 (,

1H), 3.60 (m, 1H), 3.76 (m, 2H), 4.02 (m, 1H), 4.57 (m, 1H), 4.65-4.81 (m, 2H), 6.73
(s, 1H)
LRMS : m/z ES* 291 [MNa]*

Preparation 41

5-Ethyl-1-[2-(tetrahydro-2H-pyran-2-vloxy)ethyll-1H-pyrazole-3-carboxvlic acid

N 0
e
0

The title compound was prepared as a solid from the ester from preparation 38,
following the procedure described in preparation 39.
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br onpet hoxy) t et r ahydr o- 2- pyran by anal ogy with the
nmet hod descri bed for preparations 34 and 35.

wee@pacrds on 37: 1IHNVR (CDCl 3, 400MHz) & 1.16 (RCT/B3dp04/002380
gl 38- 1, 3.54

'('W'ﬂ@géb(%)'\?ﬁ% ﬁ'ﬁﬁ 3%5 g@ﬁ)(z llj) 4’1-§f’§93€m§,3]us 12?%1] (q, PH), 3.38-3.64
(20 P P 3 e S, MBS0 20 R 488 6. 11

6(%%(351\)') 2.70 (t, 2H), 3 38 (m 1H), 3.54 (m 1H),
4.04 (m 1H), 4.25 (m
LﬁMSZ :WQEQ:‘LEQ‘! i%&é\]G 54 (s 1H). Preparation 39
5- Met hyI -I 2- (tetrahydro- pyran-2-yl oxyt et hy
%ﬁr }eﬂ;a%%e 3-carboxylic acid Q A mi xture of the
preparatl on 33 (3g, 10.6mmol) and lithium
) Pel24tetrzthivd s and2dyidtl) eth iy HEdyraavle-3-carboxylic acid
tetrahydrofuran (50rr1) was stirred at roomtenperature
for 24 hours. The m xture was diluted with ethyl
acetate and the | ayerdOse ated. The aqueous phase
was aci dified using 2N hydrochloric acid, and
extracted with ethyl aceglate. These conbi ned organic
extracts were washed w - o ne, then dried
(MyS™) and evapor at ed r reduc gssure to
afford the title gonpound, " 1. 8g. 1 MR (JCDCl 3, 400MHz)
d: 1.42-1.75 (m .37 (s, 3H) (m 1H), 3.58
(m 1H), 3.78 (m 1H), GHll (m 1H), 4. 35 (t, 2H),
4.50 (m 1H1 6.59 (s, 1) LRVMB : mz ACPI" 253 [MH'
APme@meaoﬁ the @ster from preparation 34 (660mg, 2.13mmol), and 2M sodium

B R R R R el emperatur for 16
hours. The reaction mixture was diluted with ethyl acetate, washed with 0.5N citric
acid and brine, dried (MgS0s) and evaporated under reduced pressure fo give the
title compound as a clear oil, 570mg.

"HNMR (CDCls, 400MHz) &: 1.26 (d, 6H), 1.43-1.72 (m, 6H), 3.00 (m, 1H), 3.42 (m,
1H), 3.54 (m, 1H), 3.77 (m, 1H), 4.02 (m, 1H), 4.56 (m, 1H) 4.74 (m, 2H), 6.75 (s,
1H).

LRMS : m/z APCI™* 283 [MH]"

Preparation 43

5-1sopropyl-1-[2-(tetrahydro-pyran-2-yloxy)-ethvil-1H-pyrazole-
3-carboxylic acid

HO O
N

N

\
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The title conpound was prepared as a solid fromthe
ester frompreparation 37, follow ng the procedure
waemsoidesl i n preparation 39. 1HNVR (CDCl 3 400R¢#)B2d04/002380

T%ﬁﬁélg %ompsg%g v%z,aﬁdf %Eilanse%gé%m{q;?/elgqyom 4r(1@gs€ql;hl)ff’om?-|p?é2paratton 35
fdhoﬁ% (tAt plddedufe 88scfib&d ir %pgr'é}mn §273 (s, 1H LRVS :
Ig 5’ M\a] + Prggarauon

*sNEﬁn(ﬁD%f QMléz}éhh &dzﬁkﬁ)p\‘rﬁ@m 21 (o RtH), 3.15 (m, 1H), 3.45 (m,
f t I
1§Zn%ggs$w%r%régpar’ed géqg }sﬂéh:f_I oﬂ'?ﬁegg’z ’r{ﬁ)r 6.63 (s,

1pd.eparation 38, follow ng the pr ocedure described in
j - \ (CDCl 3, 400MHz) d: 1.27 (t, 3H),
L%W%%ﬁ?lm%%wwg 71 (g, 2H), 3.38-3.64 (m 2H),
3.7-3.85 (m 1H1 3.97-4.12 (m 1H), 4.30 (t, 2H),
phadid o dH), 4.93 (s, 1H), 6.73 (s, 1H) LRM5 : nmz
]+ Preparation 42
Meiiys 8@tiandsuibhoyiaimirio-lbdnsdete- Dyr an- 2- yl oxy
et hvP- 2H Dyrazol e-3-carbo xvlic acid "3 A m xture of
the ester from preparation 34 (660ng, 2.13mmol), and
2M sodi um hydr oxi de (2.5p1, dmmoi) in ethanol (10m)
was stirred at a_gg:ten'prature flor B hours. The
reaction m xture ety etfhyl acetate,
washed with 0.5N C|tr|c aci SCSAhﬁ dried (MgSCu)
and evapor at ed under reduced _p? re gi ve the
title conpound as a clear oil, 570ngy NVR ( CDCl 3,

AA4%§1)UM3§) f tP#sglﬁpér%ll §9@16?3ﬁ1 Lé%‘_rﬂl Z:%ngfn;lctl (ip@oro&n%g%ne (10ml)
wem addédl ddodis¢ noverHp 1 minutds (101 aBHce-dbolal (Blution of methyl 3-
aminobenzoate (2g, 13.2mmol) and pyridine (1.6ml, 19.8mmol) in dichloromethane
(30ml). The reaction was stirred at room temperature for 18 hours, then parﬁtioned
between 2N hydrochloric acid and dichloromethane. The layers were separated, the
aqueous phase exiracted with dichloromethane and the combined organic solutions
dried (MgSO4) and evaporated under reduced pressure. The crude product was
purified by column chromatography on’ silica gel using ‘an elution gradient of
dichloromethane:acetonitrile (99:1 to 90:10) to afford the title compound, 2.98¢g.
"THNMR (CDCls, 400MHz) 8: 1.40 (t, 3H), 3.16 (g, 2H), 3.94 (s, 3H), 7.04 (s, 1H), 7.24
(m, 1H), 7.52 (m, 1H), 7.86 (m, 2H)
LRMS: m/z ES* 266 [MNa]*

Preparation 45

Methyl 3-isopropylsulphonylamino-benzoate
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1H. LRV6 : mz APCl + 283 [MH + Preparation 43
wo20stomgrazol e- 3-carboxylic acid HC P 11The tPCT/E2004/002380
conpound was obtained quantitatively fromthe ester
in preparation 43,CLH\} 3N4O MHz) d: 1.28 (d,
6H), 1.46-1.71 (m 6@, @Hq,s(m 1H),
12 4.34 (m .
2H), 4.57 (m 1H), 6.63 (s ~1H). H mz APCP 281
[MH" Preparation 44 l\/bthyl '
ch 25n1
Gbepy AT S Rl o a%fagédla?&%an?@b&?ddoare@rahon 44,
THNMRL €DClg 400MI48- 8 04 @ (4,61 UB'SZ”(nﬁ)H (f\,’,%sH), 7.20 (m, 1H),
LR iSF ﬁﬂgEsﬂQBgWN(aFn'perature for 18 hours, then
partitioned between 2N hydrochloric acid and
aqueous phase extracted wi th dichl or onet hane and the
IDcon‘oi ned organic solutions dried (MpySH) and
e SidhliEo o EBhiNETRGROERER! 00 aphy on silica gel
di chl oronet hane: acetonitrile (99:1 to 90:10) to af f ord

5-1sopropyl -1-r2-(tetrahvdro-pyran-2-yl oxy)-ethv
from preparation 35 f ol owi ng the ppocedure described
3.62 (m 1H), 3.83 (m 1H
Tl ditlbaoewlptionsd abiairedoieni2iatydeld Frokn Snéthyli Bandiobenzoate and
nm no ( 13. 2mm|) andprl
7%9 (@nﬁﬂpeogég&ﬁ% &80 Hite? - 1) The react| on was
di chl oronmet hane. The | ayers were separated, the
under reduced pressure. The crude product
the title conpound, 2. 9§9

HSC\O N\ /y
7
0)

A solution of methane suphonyl chloride (1.03ml, 13.2mmol) in dichloromethane
(10ml) was added dropwise to an ice-cooled solution of methyl 3-aminobenzoate (2g,
13.2mmol) and triethylamine (3.68ml, 26.4mmol) in dichloromethane (40ml), and fhe ‘
reaction stirred at room temperature for 18 hours. Additional'triefchylamine' (1.84ml,
13.2mmol) and methane sulphonyl chloride (0.52ml, 6.6mmol) were added and the
reaction stirred for a further 2 hours. The mixture was acidified carefully with 1N
hydrochloric acid, then extracted with dichloromethane (3x). The combined organic
extracts were dried '(MgSO4) and evaporated under reduced pressure. The crude
product was purified by column chromatography on silica gel using
dichloromethane:acetonitrile (99:1 to 94:6) to give the title compbund, 1.5¢.

"HNMR (CDCl3, 400MHz) §: 3.04 (s, 3H), 3.94 (s, 3H), 6.84 (brs, 1H), 7.44-7.58 (m,
2H), 7.86 (m, 2H)

LRMS: m/z ES™ 252 [MNa]*

. Preparation 47

Methyl 3-methanesulphonylmethylamino-benzoate
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1HNMR (CDCl 3, 400MHz) d: 1.40 (t, 3H), 3.16 (q, 2H),

3.94 (s, 3H), 7.04 (s, 1H), 7.24 (m 1H), 7.52 (m
wdar)os0me8s (m 2H) LRMS: mfz ES+ 266 [ MNa] + PCT/IB2004/002380

Preparation 45 Methyl

3-i sopropyl sul phonyl am no- benzoat eH The title conpound

was obtained in 12%yield from rre(?*t]yl 3-am nobenzoat e

and i sopropyl sul phonyl } hI ori de fol bowi ng the

procedure describ e pary 4. 1HNWVR (CDCl 3,

400MHz) d: 1.40 (d, 6H), 3 .94 (s, 3H),

7.20 (m 1H1 7.40 (m 1H), 6 @ IHP, 7.80 (m .

1H), 7.88 (s, 1H) LRVS: nfz ES+ 280 [ MNa] + Preparation
Sé@iuhthide&S%hﬁy oW mh%melraaraun@ 5?\%%9%&% E&Irﬁ@dAto an ice-cooled

thane suphonyl chlorid

SRt 41aNs SRR RIS b PIRRERORCHR (1 B Suel) i ohysisofuran
(H%Iﬁ%nd Gi%e §@I|Qh@13|st$rﬁéd*ﬁok 90 nAhutds! ngyﬁgﬁﬁbqg%qﬂﬁmm ?’mmol) was

éﬁ’ and -triethylam ne
%laaf’ 6%{%%&%@'“ (Sligp)at r@@m temperataet foo A8 dours. ddeanixture was

aci@ifsy LR AL H?@ro&ﬂmxésalcgp;ﬁmrﬁrjo le?ﬁ %&1 %?’L ethyl c‘etq1 r{21<) The

triethyl am ne
CMPIBRY U gRIC SeXHactss \A@tﬁﬂﬂﬂl‘)ed\/\WQS@d)d add aeuapbha&eai amdbr creduced

wRsbeE e ude BHIEELa FURNES oy Pl kb Sy gy sica o
UgiRg paGluion gradient thﬂeotan\m&tmwaee(a&cdlethVMMQ(BD 2@0.6 to 50:50:1)
AT AR AinlER, SRS SoigMyag) ana evaporat ed

uced 'pressure product was purified
HWMRleDﬁig,cAI@DMP&t) Ggﬁﬂafw, 3HN), 8i38i (623193 3.94S(sNGH), 7.08 (t, 1H), 7.64

eracetonitrile (99:1 to 94: 65 to give
(g4 @?@3?%2ﬁiﬁound 1.5g. 1HNMR (CDCI 3, 400NMHz) d:
LRMSAn(/2ES3EB6 [ANSfF (s, 3H), 6.84 (brs, 1H), 7.44-7.58
MScrn%anaiysis found; C, 49.48; H, 5.43; N, 5.78, C1oH13sNO4S; requires C, 49.37; H,
5.39; N, 5.76 %.

Preparation 48

3—Methanesulphonvlmethvlamino—benzoic acid

HO

A solution of the ester from preparation 47 (1.05g, 4.3mmol), lithium hydroxide (43ml,
1M, 43mmol) in tetrahydrofuran (43ml) was stirred at room temperature for 18 hours.
The mixture was concentrated under reduced pressure to remove the tetrahydrofufan
and the aqueous solution acidified using 2N hydrochloric acid. The resulting
precipitate was filtered off, washed with water and dried in vacuo, to give the title
compound, 773mg.
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2H), 7.86 (m 2H) LRMS: mz ES+ 252 [MNa] + Preparation
47 Met hyl 3- et hanesul phonyl net hyl am no- benzoat eSodi um
wogasioewy 340nmg, 60% in mneral oil, d.dnmo!) BHBIIHCIMBSO

;L0 an |ce co solution of the sul phonam de fro

B IS RINHEI R O (o A $-45r(5¢ S AHgRILDt OHR]. 70 (d. 1H),
hensol ution stirred for 90 m nutes.

ﬂl\?@?ﬁilm? odi d(teS 1§2+1 m, 19.5mol) was added, and the

_LRé/b?ctmlérE%tZﬁzr[ &t room tenperature for 18 hours.. The

m xture was acidified using 1IN hydrochloric acid, and

extracted with ethyl acetate (2x). The conbi ned

P tracts were dried (MyS g 4) and evapor at ed

Peeapaation 45
&g{ﬂgﬁﬁguﬁﬂgﬁgnmﬂgggﬁgoﬁ addi€ crude product was purified
n silica gel using an

el ution gradi ent- of pentane:ethyl acetate:diethylam ne
(80:20:0.6 to 50:50:1) Ao afford the title conpound as

a white solid, 1.07g. NVR ( CD 3, O4OOI\/Hz) d: 2.96

(s, 3H), 3.38 (s, 3H), 94 7.08 (t, 1H),

7.64 (m 1H),'7.98F|h : ES+ 266 [ MNa] +

M croanal ysis found; C, 49 43 H05 3; N, 5.78, C

OHi 3NO4S; requires C, 49. H1 5. 39H3N 5.76 %
Preparation 48 S-Met hanesg@{)hon yl met hyl am no- benzoi c
Taeitiledompaiingt Wem obfainedeine®t % ryi¢ld dranp il gster ifom preparation 44

G e e

HEM%(@D;@B 4@QOMHB) SoudG (s, B, Bitdt(ar BHY)EE48 gnc2H), I7aT®@, 1H),
7#1[)0(% l[e'?duced pressure to renove the tetrahydrofuran

til1 agueous sol ution acidified using 2N
LRy4B:onkl B8 252q0iNB]* The resul ting

Preparation 50

-3-Isopropvlsulphonylamino-benzoic acid

0
H pe

”Y

A solution of the ester from preparation 45 (398mg, 1.55mmol), and lithium hydroxide
(15ml, 1M, 15mmol) in tetrahydrofuran (15ml) was stirred at room temperature for 18
hours. The mixture was concentrated under reduced pressure to femove the
tetrahydrofuran and the aqueous solution acidified using 2N hydrochloric acid. This
solution was extracted with ethyl acetate (x3), the combined organic extracts washed
with brine, dried (MgSO,) and evaporated under reduced pressure to give the fitle
compound, 376mg.

THNMR (CD30D, 400MHz) &: 1.35 (d, 6H), 3.30 (m, 1H), 7.40 (m, 1H), 7.50 (d, 1H),
7.70 (d, 1H), 7.90 (s, 1H).

HO
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precipitate was filtered off, washed with water and
dried in vacuo, to give the title conpound,
wQ I®5909PNVR ( CD30D, 400MHz) d: 2.90 (s, 3H), BCHBB2(64/002380

7.70 (d, 1 7.90 (d, 1 .8.10 .
L%&?S ME%L%[ME‘%Z ES+ 2(52 [NKDIa]+ Prepgr ati gl)n 49

3- Et hanesul phonyl ani no- benzoic acid The title conmpound

was obtained in 64%vyield fromthe ester from

P fol l owi ng the procedure described in
preparatlon 48 1HNWVR (CD3(I) 400MHz) d: 1.30 (s, 3H),
310 : 7.45 (m 2H), 7.70 (d, 1H), 7.90 (d,
HFSNERP@OWQ (Zes) aBQZPOEaMJ}WIOIdM@rqu wier&sadded to a solution of

|
o3 PRSP0 AR B LA o
tCaQQﬂ’CL Et(ﬁmeﬁnbytﬂmw)tmmh@dMH-p&Mn ((]jlﬁi'ﬂmﬂ was added and the reaction
t et ur. t|rre at room t enper at ur e
shiked SRR e ke, Faoiad s R RbaiEs P aPriAiRGt under reducod
pﬂ'eeﬁhl'@eﬁ’itpftl@?&@ué PafRIGhYE Béﬁﬁeéﬁtéﬂﬂm’é&e@&@ré}w 304, tcgt“i’c acid

on acidified using 2N hydrochl oric aci

i, & 331%&?3%‘5 SeRarRiRd: J@wrgan@t Rhasem@sawesiieBwith water,
séd"@n eboRsle QolABh arRXbrirRe ttﬁe 3Mgr Sa)) Bk '@rapgtraltgdj under

SO4) and evapor at ed undér r es ure to
fqdﬁeed PFgSSULeo nhdtsu fidide Iradgct wawmlfae@emolmwmnamgraphy on

snﬂcagéel(&m@(s%ﬁ elufio }_ﬁ% %cﬂ%lbt]d?beth){ %%Q%eﬂtghe %%éq%g@ 50) to afford

tFPM#FQOMPQBmSa@$ grerals.to 57

Prep Yield Data -
No o | (%)
517 | 79 THNMR (CDCls, 400MHz) &:
CH,O 1,50-1.90 (m, 6H), 3.50 (m, |
cl 1H), 3.90 (m, 5H),. 4.10 (m,
© O ~ |11H), 4.20 (m, 2H), 4.70 (t,
\L ‘ 1H), 7.10 (m, 1H), 7.50 (dd,

oTHP 1H), 7.70 (dd, 1H).

LRMS: m/z ES* 337 [MNa]*

52° Cl 72 "HNMR (CDCl3, 400MHz) &

1.44-1.90 (m, 6H), 3.54 (m,

1H), 3.80-3.96 (m, 5H), 4.06
(m, 1H), 4.24 (m, 2H), 4.74

\L (m, 1H), 6.96 (m, 1H), 7.04 |

(d, 1H), 7.74 (d, 1H)

LRMS: m/z ES* 337 [MNa]*

CH,O

OTHP
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Pot assi um car bonate (2eq) and potassiumiodi de (0.1leq)

were added to a solution of the appropriate phenol
and t he PCRIB20G/002380
et hoxy)tetrahydro- 2H pyran

w@e)osiopgxet oni tri
\Anum:d to 9QQC.__ 2-

le (1.25m rnnor
(2-Br

(1
1),

5871.3 leq) was addgd and t he8feact B‘i‘NMRj (Gléﬁlaamoeﬂel@) 5
- for 72 hours. The cool ed reactiopn _s § gce ate
under| r educed résur_e ‘and the re (g )or?’e
bet weiep e hy! cet ate and|{10% ci tiH—l): 3&80)-69310 mltSIQP 4. 06
and the Paye eparated. | The org mg gh[g%g shed
with water, .SOdI m bi car bonat e spir 19 (H?’l?‘f'é 4.74
then [dri ed PI\/QS and evapor at ef(myng gy, Bgeugdsdm) 7.38
pressjure. The crud¢ product was purifi ed by col
chr onfat ogr aphy: -on llT%ﬁ’ yel usih ’aw)eVJﬁl(Gn“d)r adl ent
of etlhyl acetate: pth el (5:95 Lorfe: 59;}5@3@@,9@
f4hl_e Hitle r\r\wpnllnr‘ls as clear_oil & Pr ep Yi el }\b
5¢ 3, B6dM) TNMRLEaCe0 A0 LIRHS:
Tci 1H, 3.90
E}"% 4|70 (t, Q?ﬁ)éﬁf"‘lo&f}%@ﬁﬂs
: O dd, 1H SHLBME 3682(nE&H 33.70-
[ MNa]|+ 52 7@ 1H 400MHz %Pr? 1 44 2?_&
(m g, 354 (m 250 3 86 By ok 4
1H), 4.24 (m 2H1 4 74 4.74 (m, 1H), 704 (m, 1H),
OTHP 7.36 (m, 1H), 7.62 (m, 1H)
LRMS: m/z ES™ 317 [MNa]*
55° 46 'HNMR (CDCl;, 400MHz) &:
1.48-1.92 (m, 6H), 2.38 (m,
3H), 3.54 (m, 1H), 3.80-3.94
(m, 5H), 4.06 (m, 1H), 4.22
\L (m, 2H), 4.76 (m, 1H), 6.80
- OTHP (m, 2H), 7.70 (d, 1H)
' LRMS: m/z ES" 317 [MNa]"
| 56° CH, 57 "HNMR (CDCls, 400MHz) &:
N 1.44-1.90 (m, 6H), 2.30 (m,
CH,0 . 3H), 3.54 (m, 1H), 3.80-3.94
(m, 5H), 4.06 (m, 1H), 4.20
0  0OL (m, 2H), 4.76 (m, 1H), 6.92
(. (d, 1H), 7.24 (m, 1H), 7.58
OTHP (m, 1H)
LRMS: m/z ES™ 317 [MNa]"
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\' (m 1H), 6.96 (m 1H), 7.04 OTHP (d, 1H), 7.74 (d,
1H) LRVS: m z ES+ 337 [MNa] +d 84 1HNMR (CDCI 3, 400MHz)
W@l 2003/069994 . 90 (m 6H) 3.50 (m CH3O 1H), 3. 80P(3r/9¥20Q47002380

LI 2 "74 (m —1HN 6906

ST 17 9 0T TorRIR ety Z0m58Y
1HN 4DONHz 9 ‘

ESI—DNN?] 20%1270 : 4p- 3. 623 dfnr?éhd947 by ;%mmszggl ®,

5H) .%0( H, 4.74 (H)m 11+l=|j), Q)mg@.H)igmo (m,

. 36 1@17.62 (m 1
E)TI\/II:IIZ]Z 46(1HNM§)( 3,(rr4oosz) % fr%gs('f' 355 806%‘1
2.38|(m CH30O 3H 8 54 érr 1H), 31}307:009011(%)5%31& (dd,
4.06(m 1H), 4.22 (KTHBH 4.76 (1), }'Igb](dg,.ﬁ_%_ OTHP (m

2H), |7.70 (d, 1
H) ( H) LRMS: m/z ES* 303 [MNa]'

—

1= Methyl B-Chlorosalicylate (US 4,895,860, pg 14) was the stadiﬁg alcohol

2 = Methyl 4-chloro-2-hydroxybenzoate (EP 0234872, ex 2f) was the starting alcohol
3 = Methyl 5-chioro-2-hydroxybenzoate (EP 0234872 ex 2c) was used as the starting
alcohol .

4= Methyl 2—hydroxy-3-methy|benzoate was used as the starﬁng alcohol

5 = Methyl 2-hydroxy-4-methylbenzoate was used as the starting alcohol

6 = Methy! 2-hydroxy-5-methylbenzoate was used as the starting alcohol

7 = Methyl salicylate was used as the starting alcohol

Preparations 58 to 64

A mixture of the appropriate ester from preparations 51 to 57 (1 eq) and lithium
hydroxide (1M aqueous) (8-12 mimmol™) in tetrahydrofuran (5-11 ‘mlmmol'1) was
stirred at room temperature for 72 hours. The reaction mixture was concentrated
under reduced pressure and the residue acidified using 10% aqueous cutrlc acid
solution. The aqueous solution was extracted with ethyl acetate, and the combined
organic extracts were washed with brine, dried (MgSO.) and evaporated under
reduced pressure to afford the title compounds as clear oils.

Prep Data
No
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LRVS: mz ES+ 317 [MNa] + 57 1HNMR (CDCl 3, 400MHz) d:
1.44-1.90 (m 6H) 2.30 (m 3H1 3.54 (m 1H1 CH

W@2®80®99! 30 (m 5H), 4.06 (m 1H), 4.20 (m Beh/IB2047H2380
(m_1H), 6.92 (d, 1H) 724(m 1H), 7.58 OMHP (m_1H)

58 RVB] nfz ES»R_47 [ M\a] +57 WJ(QIW% (4C0BAHZ) 300NBH )94

012t AL Freg S0 bty

(
(m 2H), . 40 Y(dd, COTHP 1HH), A. 8D (taddH), 1422 (RVEH), @{52

ES+ 303 [@yNa 1= Met hyl I t S

4, ;95, 86% p]gbl was ¢ he ‘é‘%g'l"& Zﬁ‘é%niﬁhi 76%“{ 1 B2
4-chl _oro-,2|— hyﬂrlo yben;ga;e(n( Eﬂ)gi@.?,g&mm}-l?x 2f)bvvas t he
starting al cohol 30FHMet chl o oxybenzoat e
(EP 0234872 ex 2c) was useeR @§ Egt 5?%1{'\% ﬁl cohol 4=

sgVETNYT Z-Nydr oXy- 3€et hyT Rt @©D® m@ﬁass Theo-1.90
startji ng al = Methyl 2-h droxy-4 met Ryl benzoat e
was | starting alnsobld), H56 (Vet Hy) 336 (m, 2H),

2 Dy R e benoat sy, B g v
al cohol (m, 1H), 7.06 (s, 1H), 7.14 (m, 1H)
1 | 8.14 (d, 1H)
_ OTHP || RMS: m/z ES* 323 [MNa]*
160 Cl THNMR (CDCls, 400MHz) 5: 1.48-1.90
(m, 6H), 3.54 (m, 1H), 3.82 (m, 2H),
HO 4.16 (m, 1H), 4.28-4.44 (m, 2H), 4.78
(m, 1H), 7.00 (d, 1H), 7.50 (m, 1H),
8.16 (d, 1H) '
\|\ | LRMS: m/z ES™ 323 [MNa]"

OTHP

61 AN THNMR (CDCls, 400MHz) &: 1.46-1.96
o M | (m, 6H), 2.40 (s, 3H), 3.54 (m, 1H),
CH, 3.70-3.90 (m, 2H), 4.10 (m, 1H), 4.18
N (m, 2H), 4.74 (m, 1H), 7.20 (m, 1H),
7.44 (d, 1H), 7.92-8.06 (m, 1H)

LRMS: m/z ES* 303 [MNa]*

62 CH, THNMR (CDCls, 400MHz) &: 1.44-1.94
HO (m, 6H), 2.40 (s, 3H), 3.54 (m, 1H),
A 3.78-3.90 (m, 2H), 4.08-4.20 (m, 1H),

0 © 4.32-4.46 (m, 2H), 4.74 (m, 1H), 6.88
\L (s, 1H), 6.96 (m, 1H), 8.06 (d, 1H)
LRMS: m/z ES* 303 [MNa]*

\
/

SOTHP

OTHP
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Preparations 58 to 64 A mi xture of the appropriate

ester frompreparations 51 to 57 (1 eq) and lithium
whyasosdose (1M aqueous) (8-12 mimmol "1) in PCT/IB2004/002380

tetrahydrofuran (5-1 1 mpool"1) was stirred at room

63empdrature fdeHy2 hours. WRe&HBCbn%@MHa)é ﬂ\ﬁé194
concentr at ed ‘upder reduce u a I due
aci diffi ed usy 10% aqueo 'CI ﬁ?l g%4 Fs é‘ﬂ u'i{gir{ m, 1)
aqueoulg'rrg was extr p878.92 (i, eHhy4.12dqat, alttl)-(a), 430d
the co o¥Jani ¢ extrp Wt e
dried (MgEX4) and evapor at %éﬁuﬁﬁe?Hyag&?egnpﬂgg’sépg 0
af forld the ti orrpound:.ﬂa)s?go‘ﬁ(gzﬁ ’ﬂg)l, &OOF(lée'E')-l)Da3 g6 |
No58 [LHNMVR ( CDCl 400VHZ
(m 1H), 3.76-3. (r 2H LFQM E-.]S ?ﬁ?([%ag’z
1H) 452(m 1H)1/9? 1I—|)17 23 (t, 1H) 762(m
6:1"‘)' - ‘ : <9y
HNI\/F
y 74 Y~
orHP |LRVE]l mf 2| ES+ 323 [ M&: %‘qum éﬁdr%ﬁf‘ dﬁ?ﬁ

d: 1.148-1%0 (" 6H), 3. 5440m(n1H)H)37§6 @M 1135)7.16 (m,
1H), 7.56 (m, 1H), 8.20 (m, 1H)
LRMS: m/z ES* 289 [MNa]"

OTHP

Preparation 65

2-Hydroxy-4-hydroxymethylbenzoic acid

0O OH

HO

OH

A mixture of 3-hydroxybenzylalcohol (10g, 80mmol) and potassium carbonate
(33.359, 240mmol) were stirred under carbon dioxide in a sealed vessel at 1500-
2000psi and 150°C for 18 hours. The cooled residue was dissolved in water, acidified
to pH 1 using concentrated hydrochloric acid and extracted with ethyl écetate. The
combined organic extracts were washed with brine, dried (MgSQ,) and evaporated
under reduced pressure. The product was recrystallised from cyclohexane/isoprobyl
acetate to afford the title compound, 740mg.

"HNMR (CD30D, 400MHz) &: 4.60 (s, 2H), 6.84 (m, 1H), 6.90 (s, 1H), 7.80 (d, 1H).

Preparation 66

4-Ethyl-2-hvdroxy-benzoic acid
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4.16 (m 1H1 4.28-4.44 (m 2H), 4.78 (m 1H)1 7.00
(d, 1H1 7.50 (m 1H) 8.16 (d, 1H) LRVS: miz ES+ 323
WO bNapeo9BTHP 61 1HNMR (CDCl 3, 400MHz) d: 1. 46-BCEEB2061/002380
6H 1 2.40 (s, 3H)1 3.54 (m 1H), 3.70-3.90 (m 2H)1
4.10 (m 1H1 4.18 (m 2H), HH4 Om 1H), 7.20 (m
1H), 7.44 (d, 1H17.92-8.06 (Im 1M ‘OTHP LRVS: mlz ES+
303 [MNa] + 62 1HNMR (CDCl 3, MFZ) oM 1.44-1.94 (m
6H), 2.40 (s, 3H)1 3, 3.78-3.90 (m 2H),
4.08-4.20 (m 1H)14 » 2H), 4.74 (m 1H),
6.88 (S 1H) 16. '8.06 (d, 1H) OTHP LRVS: iz
3yl pHane! ﬁé’@ﬂ@&}uﬁw poisesim aarbanats (g, 248mmol)ouere heated

. m@}%eeﬁé‘& v%%efnét {fﬁPC?LE%%Qn %%ﬁpe%ﬁﬁb%@?‘%@% f&rﬂ% hours. The

canled niigture Myas dlssmvednm Mrdter, 8.108 gadytiohHacitiRbeb: with zokd@htrated
h)%?gcr[}wgad,oghlﬁ) the resulting precipitate filtered and dried to afford the title
compound as a white solid, 11.45g. |

LRMS : m/z APCI" 165 [M-HJ

Preparation 67

2-Hydroxy-5-isopropyl-benzoic acid
' OH O

OH

H.C CH,.

4-1sopropy! phenol (1_.Og, 7.3mmol) and pbtassium carbonate (2.03g, 14.7mmol)
were heated to 150°C under an atmosphere of carbon dioxide. The cooled residue
was suspended in ethyl acetate and acidified carefully with 2N hydrochloric acid. The
layers were separated, the aqueous phase extracted with ethyl acetate and the
combined extracts dried (MgSO4) and evaporated under reduced pressure to give a
tan-coloured solid, 1.23g. .

'HNMR (CDCls, 400MHz) &: 1.20 (d, 6H), 2.90 (m 1H), 6.80 (d, 1H), 6.90 (s 1H),
7.80 (d, 1H), 10.40 (s, 1H).

Preparation 68

. 2-Hydroxy-4-isopropyl-benzoic acid
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64 1HNWVR (CDCl 3, 400MHz) d: 1.50-1.92 (m 6H)1 3.56
(m 1H), 3.84 (m 2H), 4.08-4.20 (m 1H), 4.34-4.48
W@ 05695 4. 74 (m 1H), 7.06 (m 1H), 7.16 (m PAHB2F0HH2380
(m 1H), 8.20.(m 1H) OTHP LRMS: niz ES+ 289 [MNa] +
Preparati on 65 2-Hvdroxy-4- h@it oxynet hyl benzoi ¢ aci cl
A mxture of 3- hydroxybenzyl al cohpl (10g, 80mmol ) and
4 DOH were stirred
under carbon d|0X|de [ d vessel -at 1500-
2000psi and 1500C for ” The cool ed residue was
di ssolved in water, acidlfied to pH 1 using
concentrat ed hydrochl ori®Haci d and extracted vvlth
acet at The cog‘gl ned orgam c extracts wer

Eﬁ%&OWPPH“ MaseObtiained Bs AdEDeplosrR ligherat %tﬁOQWf phenol,
fon@ﬂmgewb proeeaeiesiteedih Qeelsdratidtse7 ecrystal i sed from

cycl ohexane/i sopro yI acetate to afford the title
W%WW‘&MW NVE® (CIS0D2. A0 mMHIY), 7001 (601 H)s 7.40 (d, 1H),
7%{5% 8{&3@ é%l,T)) 6.90 (s, 1H), 7.80 (d, 1H).

par il on Et hyl - 2- hvdr oxy- benzoi ¢ "aci d3- Et hyl|
phenol (10g, 82mmol) and potassi um car bonate (349,
P8 nBhower e heated in a seal ed vessel at 1500C under
an TrDbpllere of carbon dioxide for 18 hours. The
B e -2 xghegobieed in water, the solution
aci di fied vvith concentrated hydrochl or_i'c acid, and the
resulting precipitate filtered and dried to afford the
title conpound as a whiteysol O#f 11. 459 LRVMS @ mz '

APCP. 165 [ M H] -
o/\©

A mixture of benzyl bromide (111g, 0.65mol), potassium carbonate (QOQ, 0.65mol)
and 2,4-dihydroxybenzoic acid (509, 0.32mol) in N,N-dimethylformamide (250ml) was
stirred at room temperature for 18 hours. _
The solid was filtered off, washing with N,N-dimethylformamide. Water (125ml) was
added to the filirate, and the mixture extracted with ethyl acetate. The combined
organic extracts were washed with 5% sodium hydroxide solution, dried (MgSO,) ahd
evaporated under reduced pressure. The crude product was recrystalhsed from 60/80
petroleum ether to give the title compound, 57. 1g.

"HNMR (CDCls, 60MHz) 5 : 5.05 (s, 2H), 5.30 (s, 2H), 6.50 (m, 2H), 7.35 (m, 11H).

O

" Preparation 70

4-Benzyloxy-2-hydroxybenzoic acid
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Preparation 67 2-Hvdroxy-5-isopropyl -benzoic acid OH
4-| sopropyl phenol (1.0g, 7.3mmol) and potassi um
we200b00mbe (2. 03g, 14. 7nmmol ) were heated to 15E0ICIROEHKI02380
an at nosphere of carbon di oxide. The cool ed residue
was suspended in eth@d ac@tate and acidified carefully
wi th 2N hydroch] oricliaci dl_ The | ayers were separat ed,
t he aqueous phaseHextra Wi th ethyl acetate and the
conbi ned extracts dried h$CU) and evapor at ed under
reduced pressure to .give 1 2 pcobhedread solid, 1.23g.
1IHNMR (CDCl 3, 400MHz) d: 1.20 (d, § 2.90 (m 1H),
6.80 (d, 1H), 6.90 (s, 1H), 7.80 (dn~Z%H), 10.40 (s,
1H). Preparation 68 2-Hvdroxy-4-isopropyl-benzoic
acidOH O The title conpound was obtained as a tan

A SARHA G SFELHRbRAT S SRBERRK, OOk PRI IB i
hydioddddz )in dethan@Owed, siiitgd uhded refiux b ,6 Hadgs. (dhe Lidjxture was
7.4 , i
obdlohly Msyffy sl b ra s FRRRET A o
adhgwhsgh% gpﬁ!?&d@]ébgj.}@;;&ﬁaﬂﬁ% sqgihﬂtmiilﬂme@yﬁngnﬂteerystallised
. a - di xybenzoi ¢ aci ,
freyr %H@?Eﬁ tc’l%&@ T&%ﬁ‘ﬁé"ﬂ}ﬂ%lﬂ%‘ﬁ%g&ée (250m ) vvas(s?igr red
md). 179agpisegper at ur e for 18 hours. The solid was
filtered off, washing with N, N-dinethylformm de.

Water (125m ) -was added to the filtrate, and the
p,rgipé;é%ﬁ—,-qxtract ed with ethyl acetate. The conbi ned

4-Fluoro-2-methoxy-benzonitrile

_CH,

N
A

F
Potassium ferf-butoxide (216ml, 1M in tetrahydrofuran , 216mmol) was added to ice-
cooled methanol (8.7ml, 216mmol), and the solution stirred for 40 minutes. The
resulting suspension was added dropwise to é solution of 2,4-difluorobenzonitrile
(30g, 216mmol) in tetrahydfofuran at -78°C. Once addition was complete the reaction
was allowed to warm to room temperature and stirred for 18 hours. The reaction was
diluted with hexane (200mi) and the mixture- washed with Water (200mt), brine
(2x200mi), then dried (MgSO4) and evaporated under reduced pressure. The residual
solid was recrystallised from ethyl acetate:hexane to give the fitle compound, 9.8g.
"HNMR (CDCls, 300MHz) &: 3.90 (s, 3H), 6.70 (m, 2H), 7.55 (dd, 1H).
LRMS : m/z ES™ 152 [MH"]

Preparation 72

4-Benzvioxy-2-methoxy-benzonitrile
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organi c extracts were washed with 5% sodi um hydr oxi de

solution, dried (MgSO t) and evaporated under reduced
w@e@sswmes The crude product was recrystalli sepCT/IBM04/002380

60/ 80 petroleumether to give the title conpound, -
57.1g. 1HNWR (CDCl 3, 60MHzfHd : 5.05 (s, 2H), 5.30 (s,

2H, 6.50.(m 2H), 7.35 {m 11H) Pr epar ati on 70

4- Benzyl oxy- 2- hvdr dbepzQi ¢ aci dO OH A sol ution of

t he conpound from preph on 69 (9.Q0g, 27mml) in 5%

pot assi um hydr oxi de in 2 yas siirred under

reflux for 6 hours. The Xt@e wWg dncentr at ed under

reduced pressure and the resulting id dissolved in

wat er and aci dified using hydrochor acid. The

resul ting,soli tre f and_r ec staII
PoBe T dPReREs &b i Brahy el slifol St pddio an o
coblédt 8 Gticn OCbena atdahbb (M0 Mml, 97mmol) in tetrahydrofuran (50ml). This

sy VR 5 Ao PeREOARR (h S CPARDURD o Rreparation 71 (2.8,
6%@6!7% Yetigd AAGEA (50mI) GREaAE ané'f%hrb%’ﬂ@b &t &ofdfor 5 h_?Hrs The

16mmol ), and the solution stirred for 40 m nutes.

mrXéga wasmbfugasﬁéw%@thﬂrame andedashedpvithswatepaad Seheit Thersolution
W%ge td?l&éy@h%%ﬂa@aﬁﬂg{&_gg%@éd %nﬁé%%dl.fckgn.ﬂ@sguﬂe Tr]e [esidue was

on" was co
recrystallisad tfHOUnethMlsﬁcatat@heualta)tomverrhhedltlem:ompbenqb,eflr2a't’3g e

) . adlRe-react] di
R P SR pEe B 2R S ot el a7 50 (m.
B6HX00mM ), bri ne (2x200m ), then dried (MgSH) and
evapor at ed under reduced pressure. The residual solid
was recrystallised fromethyl acetate: hexane to give

Pieberdtioh 78 conpound, 9. Sg 1HNWVR (CDCI 3, 300MHz) d:
4 %enzvlchv-z-m@thowaenz&c aCId 7.55 (dd, 1H).

HO

A solution of sodium hydroxide (6.7g, 170mmol) in water (50ml) was added to a
suspension of the compound from preparation 72 (10g, 42mmol) in ethanol (100ml)
and the reaction heated under reflux for 36 hours. Additional sodium hydroxide (2.0g,
5mmol) was added and the reaction heated for a further 24 hours. The cooled
mixture was poured into ice/water (1L), and acidified with concentrated hydrochloric
acid. The resulting precipitate was filtered off and dried to give the title compound.
THNMR (CDCl3, 300MHz) 5: 3.98 (s, 3H), 5.10 (s, 2H), 6.80 (m, 2H), 7.40 (m, 5H),
7.52 (m, 1H).

Preparation 74
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LRVMS @ mz ES+ 152 [ MH#] Preparation 72
4- Benzyl oxy- 2- net hoxy- benzonitril ePotassi um
wa eqobomevoxi de (97m, 1M in tetrahydrofuran , BIHE0)4/002380

S addfd |cecool ed solution of benzyl al cohol
—ﬁ@—%—"@%ﬁ%&—”@ﬂgahydr of uran (50m )" This
-solution was then added to a soICq,lil on of the conpound

frompreparation 71 (9. 8¢) 65mml) i n tetrahydrofuran
(50m ) and the reaction sffirrgegd at 400C for 5 hours.
The m xture was dil ut ¢d Ryl acetate, and washed
wth water and brine. The s on was dried (MgSOH)
and evapor ated under reduced yne. The residue was
recrystallised fromethyl acetaterhexane to give the

3%t Palladimp ouncharddal {86g) MbMIdeERE) 23 soBBOVIIE khél codipBEnd from

p%ﬁ@rﬁg} g g? i %29’7%4@5W§w'éxymeih E&%S})}anm(dc thei nixture

hyldragaénatecbat 60pss adil u@mhmdmpéaa@lﬁe (t6r 24 ’hoﬂipsomlr)ux{d?e was fitered
d to a suspenS| on of the conpoun

t“F‘H%f’ﬁr%’g"@p%ﬁaa{'] ﬁltr?tf fVRpgratad pRden redHced ReassUrg. eniepidue was

eandidiized feattihgna SR g ours.
) rc‘l‘g t i onal soh9 n(?ﬁe&gfygil gZ\F@fHeLt?ﬂe é&hp%@nﬂ added

"HVMR(GD50Da S0PWRZh g Qi (s: 6H)66 wtd Heét), @45ltmuit), 7.566d, 1H).
cooled m xture was poured into ice/water (1L), and
acidified with concentrated hydrochloric acid. The

_@ééf_ﬂ_gﬂﬁ@ precipitate was filtered off and dried to
I g 1 . 3.

7.52 (m .1H). PreparatlorCH

744- Hvdr oxy- 2- met hoxy- be ol ¢ acid OH 30% Pal | adi um on
charcoal (1.5g) was adde olution of the
conpound from

5-Me’thoxy—2,1,3-benzothiadiazoie (500mg, 3.01mmol) was added to ice-cooled
chlorosulphonic acid (1.0ml, 15mmol) and the reaction heated to 100°C for 1 hour.
The cooled mixture was poured into ice-water ‘(15ml), the resulting precipitate filtered
-off and dried to afford the title compound as a beige solid, 535mg.

LRMS : m/z APCI" 265, 267 [MH"]

Pregaraﬁon‘ 76
svn-[4-(2-Hﬂroxv—4-methvl-benzovlamino)—cvclohexvn-carbamic acid fert-butyl ester

”C7< ‘O‘%Q
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preparation 73 (11.47g, 44.4mol) in nethanol (300m),
and the m xture hydrogenated at 60psi and room
wao emwpeomviure for 24 hours. The mixture was filPEF/BRR004/002380

through.si.lica and the filtrate evaporated under
4"@8@&‘@ "%d'%?é’lﬂé S Bh 23 myIuEas@dded do psmixture sefcthe rapmine from

p%d@!étlo@(“&gag@ ghes 5 i) 9 WdY&gBQﬁz%h%g?e( @ﬁi@%‘(%dag 28 E mmol)

| ;1((5%3@@ylam@@or9@yl -3tefhylc SQ@ i hyrakloride (6.23 g, 32.5 mmol) and
l\ﬁdﬁ%&fd@zwﬂﬁ%}ﬁiﬁa (4 gﬁégfé%zgf@?@ :lg Zﬁﬁdﬂ%@gg\%e (éé‘ Hﬁmﬁ)mlxture

wWgsStiggd &d r@Qj’“ﬂ@@P@@@nredoc F2 boursuamhwas ggm]?d le(hldimeromethane
I 0. .10 or

(g Rt ] 86 Hely BRI ah et BRI 21l to o 3 by

aggjtion éfsglMthMﬁlqubliCEm awiid. éthe flidses vede ebfarated aHd ©6 dranic phase

w@x%zl\%éé#\ea NGttt }_A]E}e(? (gggﬁl%zngg %qgkaﬁlebcgl(@gﬁé& Ll'gﬁ ofgarrlrg solution was

c@meﬁtr[aﬁed(lz-waado @xyl-the mesitiyé wasnzinyhtagiwie) h@tVéthﬂh&:)é‘fate to glve

fe/f-butyl ester o-< VC LCHU 3
m%tﬁ%éétgﬁﬁogn 1ch % c acid (3.5 9, 23 mol) was added to

LBRME xnizrES 0871 [MNalii ne from preparation 5 (5.35 g, 25
mmol ) 1-hydroxybenzotriazole hydrate (3.88 g, 28.8
mol ) 1-(3-di net hyl am nopropyl - 3--'et hyl car bodi i m de

Pfendirairohlﬁrl de (6.23 g, 32.5 mml) and

0 h Iam ne (484 0

roomterrperature for 72. ho rs and was d|Iuted vvlth
di chl or onet haneq¢ LR -- (150 rr1) was added and

the aqueous |ayer wAs a f| e t ¢ &5_}; addi ti on of -
2M hydrochloric acid. The pha s We rated and

t he organi c phase

The compound from preparation 76 (5.1 g, 14.6 mmol) 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 mixiure for 10 minutes to
give a satdrated solution. The reactio.n mixture was stirred at 4°C for 3 hours and
then concentrated in-vacuo. The residue was co-evaporated with dichloromethane (2
X) and triturated with diethy] ether. The material obtained was isolated by filtration
and was washed with diethyl ether to give the fitle compdund as a white solid (4.21

9)-
LRMS : m/iz ES* 249 [MH™]

PreDarétion 78

svn—2 Chloro-5-fluoro-N-J4- (2—hvdroxv-4 methyl-benzoylamino)-cyclohexyll-
nlcotmam:de
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was washed with water (2 x100 m) and dried (MySH4).

The organic solution was concentrated in-vacuo and the
w0 e®smumIwas triturated with hot ethyl acetat ePCDIBO&002380
the title conmpound, 5.2 g. LRVMB : mz ES+ 371 [ MNa+]
Preparation 77 CH, _

sw?- N- (4- Am no- cvcl ohexyP- 2- hydr;epx - hyI benzam de
hydrochlori de HCl H2N Fhe Napr pr epar ati on 76

b di chl or onet hane

5.1 g, 14.6 ). was |lsusp

§4OO m) and wa m*rlp ’ 4 Tr% m@!‘f ure was purged
under nitrogen an droffen chlorlde gas was bubbl ed
into the m xture jmnutes to give a saturated

| uti The reaction m xture was stirred at 40C for
135) é%hﬂﬁ@'mﬁéqpy&éﬂ@ﬂﬁﬁfmfémd%hvér@glaiondm@ $&gi 565 mmol) was

34A8d Co- méa%@ﬁﬁfoﬁﬁd V‘f‘r&ﬂ &b?ﬁr‘aﬂ&‘?m han rﬁ?lz the acid from

triturated w

PRgRaration dt (—:JdO?mg f5 85 rf@mpldmmdmmbemmmmmywab éﬂ) aga g, 7.02

rﬁhﬁgranHW@ilyﬁprBWe Q’EE@&%W{"@?%E \g%a ?hzorlo}f%thane (50 ml)

a@d rhe nuxiua was sfirew abrom @ ratucs ander 4 miebdan afoeosphygte for 16
é;qgo‘fﬂ’cﬁ‘}ﬁpqe SCéfnllgerh Ia%nﬁ%érgﬁﬂ{ﬁ-gtﬁﬁ%@opmw@g hydrochlonccse (0.56
>2@9 @mrhbl()nﬂlaﬁeaddecBang thé .rBistunermlgs silreed 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 exiracted with
dichloromethane (2 x). The combined organic solutions were dried (MgS0y) and
concentrated in-vacuo. The material obtained was recrystalhsed from isopropyl
acetate to give the fitle compound as a white solid (1.3 g).
LRMS : m/z ES™ 406 [MH"]

Preparation 79 .
Syn-N-[4-(2-Benzvloxy-5-trifl uoromethvl-benzovlamino)-cvalohexvﬂ-S—ﬂuoro-2—
(tetrahydro-thiopyran-4-vioxy)-nicotinamide

F _F
F
H
N
O .
Oy
| H
~Z
S

1-(3-Dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (374mg, 1.95mmol) was
added to a mixture of the amine from preparation 15b (530mg, 1.5mmol), 2-
benzyloxy—5—trifluoromethylbenzoic acid (US 3953595, pg 9), (400mg, 1.35mmol), 1-
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added to the conmpound from preparation 77 (2 g, 7.02
mol) the acid frompreparation 1 (1.03 g, 5.85 nmmuol),
wazdvpmewsybenzotri azol e hydrate (0.95 g, 7.02 PaDiB20a®2380
N-di i sopropyl ethylamne (4.6 m, 26.3 mol) in .
hyrrexyhenseisagela e hydater (264mg, t heBmimal)irandials- aﬁtyldhlsqd"opylamme

((L%?'H‘ ﬁ%ﬁﬁ?ﬁﬁjf\l ﬁﬂﬁ&ﬁylﬁ)rﬁx lé)eg ety IRS Skt strea at room’
tempegatdraréarnyd @nwrsoﬂ'rheprylix{lﬁeemw ditated ogiith Btrde acetate (20ml), and

w58 TN 6380y &utlP bR S A com, e
dm@htﬁMgE@mlandeapmﬂaed)gmﬂﬁxlt rm?ﬂaéwﬁg_hrhb resulting solid was
i chl or onet han e phases were
el RIS B B8 08 coMpay ey Sraavaie soldc brag.: h
< 1mmm (ommﬂ ABORHZE 5 X )1.48T(E 24D BD]A, QH&@”T@(rﬁozhﬁt h @Bm, 2H),
dr eg@y\/%h and concentrated i n-vacuo
), 8P maw%rzya,tasp.(geaa);mﬁ.(gwmpzjm (m, 2H),

7.46 aat 7&3dgVv t gt a SO|Id
éM? H’) %g QHI '7681 E(ksd hﬁb%%mfg ggr(}gi]

S- NF‘ ZGEBeWH‘Jﬁ]oxy 5-trifluoronethyl - benzoyl am no) -
cvcl ohexyl 1-5-fluoro-2- - ‘
(tetrahvdro-thiopyran-4-yl oxy)-nicotinarnide s
1- (3- Di net hyl am nopr opyl - 3- et hyl car bodi i m de

P_{%}SQ ng@rl de (374ngy, 1.95nrnol) was added to a
xture of the amine from preparation 15b (530ny,
OD-N-{8- hprtaita nydatidxy]-bemzgisenirs d

. 96mml ) and

N-et hyl di i sopr o'pyl am ne (0. 78n1 4 5mm i

N. N- di et hyl f or mani de (30m ) and e rf
at roomtenperature for 18 howrs. N
diluted with ethyl ace ashed with 1IN
citric acid (g0m) | gdi urg bi car bonat e
solution (20m) ( MjSAO evaporjat ed under
reduced pressur resul ting solid was triturated
with ether to gi

solid, 728ny. 0

A mixture of the amine" from preparation 15a (200mg, 0.51mmol), the acid from
preparation 64 (150nﬁg, 0.56mmol), 1-(3-dimethylaminopropyl-3-ethylcarbodiimide
hydrochloride (1 50mg, 0.78mo!'), 1-hydroxybenzotriazole hydrate (80mg, 0.59mmol)
and N-ethyldiisopropylamine (225, 1.29mmol) in N,N-dimethylfornﬁamide (2ml) was
stirred at room temperature for 18 hours. The mixture was partitioned between ethyl

acetate and 10% citric a'cid solution and the layers separated. The organic phase
was washed with further 10% citric acid, saturated aqueous sodium bicarbonate
solution, brine, then dried (MgSO,4) and evaporated under reduced pressure to give
the title compound as a gum, 260mg. ‘
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1IHNVR (CD30D, 400MHz) d : 1.48 (m 2H), 1.60 (m 2H),
1.75 (m 4H), 1.89 (m 2H), 2.30 (m 2H), 2.69 (m 4H)
wa2®s0m99im 2H), 5.30 (m 3H), 7. 18 (m 1H), 7P(3]]lll{2m)4/002380

AR [eBR3 60(%@2)2%)155[%,@ (hoISHESAGEh, ZHiie 85279 (m, 4H),

3E88(oar HH), em723(m 2H) 3.88 (m, 1H), 4.02:4.16 (m, 4H), T8y P08 (m,

| Flu 2 tetrahvdro- yran
JE&{{}&EB %?aﬁﬁ VA Y 4 G A e (d, 1H), 8.06 (m, 1H)
8ﬂWdh0h9”M£M3(ﬁt¢H;ahvdro t hi opyr an- 4-yl oxy) - ni cot
xture of the amine from preparation 15a

ngggl 4?@%. H-THRY aci d from preparation 64

(150ng, 0. 56nnDI) ‘

1- ( 3-.di net hyl am nopr opyl - 3- et hyl car bodi i m de
P i de (150ng 0. 78n0|) 1- hydroxybenzotrlazole

udtewe& 4 \

sat urat ed aqueous sodi um bi c & sol ution, brine,

then dried (MySWU) and reduced

pressure to glvet & as m

260nmg. 1HNVE <{¢ NHz)Y d: Ql. 27-2.02 ( 15H),
g45-2N79 (m 4H), 3.38 (m Q 3.72

4.02-4.16 (m 4H), \4.37 (t,

3H), 4.58 (m .31 (m 1H), 7.07 (t, . 7.16
(d, 1H), 7.47 (t, , 7.95 (d, 1H), 8.06 (m 1H)),
.17 (m 1H), 8.43 (h 1H). LRVS: miz APCI + 518 .

[M—I—THP] + Prepar 81
Syn-1-f 2- (Tetrahvdls’o pyran-2-yl oxy) - et hyl

B B T L S 08 ot
escribed
in preparation 80, except 1- -methyl-2-pyrrolidinone was used as the reaction solvent,
THNMR (CDsOD, 400MHz) 5: 1.20-1.53 (m, 6H), 1.78 (m, 8H), 1.94 (m, 2H), 2.27 (m,
2H), 2.65 (m, 2H), 2.80 (m, 2H), 3.22 (m, 1H), 3.30 (m,' 1H), 3.80 (m, 1H), 3.97 (m,
3H), 4.47 (m, 1H), 4.65 (m, 2H), 5.20 (m, 1H), 7.23 (m, 1H), 7.43 (m, 1H), 7.65 (d,
1H), 7.78 (d, 1H), 7.97 (m, 1H), 8.10 (m, 2H), 8.29 (s, "1H).
LRMS : m/z ES* 648 [MH"]

Preparation 82

Syn-5-Fluoro-N-[4-({5-methyi-1 -[2-(tetrahydro-pyran-2-yloxy)-ethyii-1 H-pyrazole-3-
g@rbonvl}-amino)-cvclohexvﬂ-Z-(tetrahvdro-thiopvran-4-vloxv)-nicotinamide
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The title conpound was obtained as a white solid, from
the am ne from preparation 15a and the acid from
w@e@paswbi on 32, following a simlar procedur eP@TYIBth/OOBSO
described in preparation 80, except

1- net hyl - 2- pyrrol i di none was used-as @H’l@ reaction

sol vent. 1HNWR (CD3CD14Q0M+z) d: 1. 21
1.78 (m 8H), 1.94 (m 2H), 2|-|27(m g,%% 5(m
2H), 2.80 (m 2H), 3. ]

(m 1H), 3.97 (m

) ,
1H) 7.78(d|1 : D7 (m 1H), 810(m 2} 3. 29
(s,1H). LRVBN\, @ ES+ 648 [ M Preparation 82 :
Sw- 5- Fl uor o- N- N4- (f5- met hvH
-r2- (tetrahvdro p n-2-yl oxy)-ethv P-1H pyrazol e- 3-
car bonvl ) - am no) {cvcljohexv
P- 2- (t et r ahydr o- Qi opvr an- 4- vl oxv) - ni coti nam dePH, S A
m xture of the am ® from preparation 15a (190ng,

pg' o "Ulpg the g%lr?ec fr(cjl)mf IE)(r)ergarr) tlo%a‘qg (? SS]Orrslgg (S%r?l%gol) the acid from

1D

pﬂep(aBat@nnBt-) hyil2arrign op aomyrol)3- ‘deﬂér hfé%ﬁﬁ%ﬁigl)tzﬁiggglz%-temyéczagﬁ)odumlde

P BRIT FtS. 00 Lo 1Pt eseay bapin duaralpuly GMBnG.52mmol)
ahd GLathyidisaAopm@hnine 260 @'Mﬁflor 11@% %@M@%thﬁ@%ml) was .

stirred at room tenperature
stirged phioon lepmegatbes sdd fauny Thecibdire WeBpdriticned bedween ethyl

d
ak ttgféo éﬁ} %ng ﬁfg;}cé 'c\ﬁl)\rg% (a%%élaﬁrﬂp t(éﬁdﬁ?b aﬁﬁ et[\g 1%)?/&%%%&3%@% The
ogggn@ phaeuvas ewshed adthsfugbel m%mmarmwmramqumus sodium

oaifa S50 S0l B50, e8P S S S8 g, rcuce

pmen@.tonm\mecnmmpoummpum 260M3: 2. 04 (m 15H)

1%%@655(%@%) §fﬂ %zég%m@ ingng 3%,(4;28 gH ngs1 (m, 4H),
3HH) (m, 581355 (i, HH), 6757(n( StH) Li00-4729 fm( M), U0 (m, 1H), 5.31 (m,
1B), B5P (0D 07 (h 168, 8013 Th) 21, 8.26 (m, 1H)

LRMS: m/z APCI* 590 [MH]*

Preparation 83

Syn-N-[4-(4-Benzyloxy-2-ethoxy-benzoylamino)-cyclohexyl]-5-fluoro-2-(tetrahvdro-
thiopyran-4-vloxv)-nicotinamide

96



LRVS: mz APCI + 590 [IMH] + Preparati on 83
S*n-N-r4- (4-Benzyl oxy- 2- et hoxy- benzoyl am no) - cvcl ohexy
WO 26050699901 0- 2- (t et r ahvdr ot hi opyr an- PCT/IB2004/002380
4-yl oxyy-ni coti nam deN O Pot assi um car bonate (86ny, ‘
.0.62mp[) and potassi-um i odi de (5nmg, 0. 03mMmol~were
added to a solution of the phenol from exang
(180ng, 0.31nmol) in acetonitrile L5
N, N- di met hyl f or manide (1 m) Eth
0. 4mmol ) was added and <
~ . 18 hours. The m x
pressure gQd L 3
acetate andJANTwdrg¢éhl oric acid, and)the |ayers
separ at ed. garni ¢ phase was was wi th water
sodi um car bon&fe $»l ution and- brine, then dried
(MS™) and evapor ted under reduced pressure. The
product was puri th by col um chr omat ogr aphy on
silica gel using el ution gradi ent of ethyl
acetate: pentane (29°80 to 70:30) to afford the title
conmpound as an oil, 174ng. 1HNVR (CDClI 3, 400MHz) d:
Petassiupy careyjate 18€5m 2.98n(ne]) andotassiunzicdide (Zrig, 0D3mmol) were

aé%d @éﬁ g%lﬂt ﬂﬂ%%h&ﬂ@ ne 'ﬂ%% '1(79'3(31;%@9, 2?1%&% acetonitrile

(%nl@@nq rN,Naj;meﬂWIf@ma(rdde 1hml) B romide-§30LRIGS4mmo? Ve added
+
a8J e Wkure 500 241985 36r 48 s o8 KR s esApgTaled under

rétm)ceﬁv lesfiersy bad Sthel %Eidlrezpamtloned between eth%I acetate and 1N
etra vdrothloggran 4-y m}/ )-nicotinam deThe tit

hxémﬁ'alem aGidls apettaf havers ﬁeea 8- efhe pragmia nl@aq%wamwashed with
\Afa[é?msédi@ﬁpb&baﬁatér%ltﬁtl%oﬁﬁ’cﬂ%hw' 1@(105% gﬂ? 4) an% evaporated

follow ng t procedure described In
upgererpduegth PF%Sélz‘tei dimevaredyelr was muwified bgcmtumr_l mmmatography on

sﬂl@g\‘a%m@o&%loﬁ gré?i é’?ﬁ og'égaﬁlé@eta% &‘htér‘@ (2%@0 to 70:30) to afford

the title compound as an onl 174mg

"HNMR (CDCls, 400MHz) 5: 1.52 (¢, 3H), 1.60-2.08 (m, 10H), 2.42 (m, 2H), 2.74 (m,
4H), 4.08-4.22 (m, 4H), 5.10 (s, 2H), 5.26 (m, 1H), 6.56 (d, 1H), 6.68 (m 1H), 7.32-
7.46 (m, 5H), 8.04 (m, 3H), 8.20 (d, 1H), 8.26 (m, 1H)

LRMS: m/z ES” 608 [MH]*

om de (30m ,

Preparation 84

Syn-N-[4-(4-Benzyloxy-2-cyclopropylmethoxy-benzoylamino)-cvclohexvyl]-5-fluoro-2-
(tetrahydro-thiopyran-4-vioxy)-nicotinamide
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(m 10H), 2.40 (m 2H), 2.74 (m 4H1 3.92 (d, 2H),
4.04-4.22 (m 2H), 5.10 (s, 2H), 5.24 (m 1H), 6.50

W@ egosab995 6. 68 (m 1H), 7.30-7.46 (m 5H), 8. 0RCT/MB2004/002380
2H), 8.16-8.28 (m 3H) LRI\/S n12 ES+ 656[|\/Na]+ '

Preparation 85 -
- Svn-N-f 4-(4-Benzyl oxy-2-cvci opent oXYy- benzoyl D) - cCVC
| ohexy P-5-fl uoro-2- o)
(tetrahvdro-thi opyran-4- yI oxw ni mani ode. N~Orhe
title compound was_obtained N 87%yi®ld fromthe
phenol from exanpl
fol | ow ngfEt he

except the

'on Mas perforned at ~900C. 1HNMWR

(CDCl 3, 400 1M38-2.06 (m 18H)| 2.24 (m 2H),
2.68-2.72 (m H),O4 12 (m 2H), 4.90¢\m 1H), 5.10

(s, 1H, 5.24 (m fQH), 6.46 (d, 1H), 6.66 (m 1H),
7.30-7.48 (m 5H 94 (d, 1H), 8.04 (m 2H), 8.16

(d, 1H), 8.28 ( 1H) LRMB: niz ES+ 670 [ MNa] +

Preparation 86
Sv77-5-Fluoro-N-(4-{5-nmethyl-2-f2-(tetrahvdro-pyran-2-

The Gilg pompRERy was obtaiyed B Yietd frbmithsphenol from example 79 and

(rémoh R ARYpSropR AR the badles 1estBlid T Brépdration 83,
em%mmpctlmwaspemwdlmfﬁte (690ny, dnmol), and
d 2H 840 4 .
R R AR e bl 2FhpS (). Hedh-8 8edm. Gob 64-2.04
| b fa 1
g, o oo 20 et i S
&rght%i aﬁ@ov(és Fﬂébl 8,/8 ﬂnwﬂti)eﬁ J0cBY6 (rhéi)b8 oaém, @H),e8116-8.28

(,ﬁh@,}§04) and evapor ated under reduced pressure. The
sidue-was purified by colum chromatography on

LBNS: 5z ST 658ilMYal”

Preparétion 85

Svp-N-{4—(4-Benzvloxv—2-cvciopentoxv—be.nzovlamino)—cvclohexvl]-5-ﬂuoro-2—
(tetrahydro-thiopyran-4-vloxy)-nicotinamide
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ethyl acetate as the eluant to afford the title
conpound as a white foam 1.20g. 1HNMR (CDCl 3, 400MHz)
wa@l2008/0®99fm 2H), 1.46 (m 2H), 1.61 (m 4H), BCT63206m/002380
4H), 1.92 (m 4H), 2.33 (s, 3H), 2.43 (m 2H), 2.72
The iifle £pnpoBN@ wag wbtaingd inB77R yield fram)the Phegol(from kbmple 79 and

it oo e oy, H B 7, econ s

T B B Enool o car Soxyl Lo aci d
1HWR§{§[§§E HBOMIBD) Bl ka0 Gy (EHE15 3 (e 2o 278 (m, 4H),
rzmﬁmgo wﬁsmf@em fr o 5%@1 abe)e%%Cfbohf-@ 6.66 (m, 1H),

Ut I on - am no- 3- met nzoa

7. 3@ 659 (@QéHbFe?ﬂaﬁdaﬂ Hb8-04) (. LH)48, 162(5nﬁrb) P-2&(madédi c

LRMS: %/Q@Jﬂ@m M/’Ua‘f‘ solution was then added dropw se to
a solution of butyl nercaptan (2.26g, 25mmmol) in

et hanol (70m ) and stirred at roomtenperature. The pH
%arétmggxture was adjusted to 5.5 using saturated
rbonat e soI ut| on and the mxture poured into

resi due was di ssolved in dinethyl sul

and added dropwi se to a suspension
but oxi de (14.05g, 126nmol) ‘
(150m ), and the reagti op om tenperature

for 2 hours_ The redftio arefully into 1IN

hydr ochl Ol‘lg Y1 Ry andyextedact ed Wi t hyl acetate.
The conbi ned }ga ic extracts were washed with 1IN
hydrochl oric atiy ~sied (Na SO and eva at ed under

reduced pressure. Thie product was slurrie@ with
i sopropanol, suffigct'ent di chl oronet hane
conpl ete dissolutifjon, pnd the sol ution

evaporate. The res é%. g solid was filt
washed with isoprop | to afford

A mixture of the phenol from example 22 (1.29g, 2.65mmol), potassium carbonate
(690mg, 5mmol), and 2-(2-bromoethoxy)tetrahydro-2H-pyran (840mg, 4mmol) in 1-
methyl-2-pyrrolidinone (10mi), was heated at 60°C for 4 hours, followed by a further
18 hours at room temperature. The mixture was diluted with ethyl acetate and
washed with water (x3), then brine, dried (_MgSO4) and evaporated under reduced
pressure. The residue was purified by column chrbmatography on silica gel using
ethyl acetate as the eluant to afford the title compound as a white foam, 1.20g.
"HNMR (CDCl3, 400MHz) 8: 1.37 (m, 2H), 1.46 (m, 2H), 1.61 (m, 4H), 1.76 (m, 4H),
1.92 (m, 4H), 2.33 (s, 3H), 2.43 (m, 2H), 2.72 (m, 4H), 3.39 (m, 1H), 3.72 (M, 1H),
3.86 (m, 1H), 4.13 (m, 3H), 4.30 (t, 2H), 4.54 (m, 1H), 5.24 (m, 1H), 6.87 (d, 1H), 7.21
(d, 1H), 8.04 (m, 3H), 8.13 (d, 1H), 8.26 (dd, 1H).

LRMS : m/z APCI" 614 [M-H]

tassiumtert -
ul phoxi de
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the title conmpound as an off-white solid.

M croanal ysis found: Cl1 59.26; H 3.73; N, 17.28.
W@6sm@25 requi res C, 59.31; H, 3.51 ; N1 17. 4PC4/1B%004/002380

230- 233 0OC. Preparation 88 S

MM- Benzyl oxy- 2- hvdr oxy- benzoy! ami no) - cvcl ohexy
aE MO Qs db/BE hagvdr ot hi opyran- 4-yl oxy) - ni coti nam d
was ‘obtained as an oil in 32%

yield fromthe am ne fromfreparati on 15a and the acid

from preparation 70, - fol g gysimlar procedure to

that described i n exanplies_B /14, except

N, N- di net hyl f or mam de was JusedHas the reaction

sol vent. "1IHNVR (CDCI 3, 400 ) d: 1.60-2.10 (m 10H),

2.40 (m 2H), 2.70-2.90&Xm @ ,414(m1H) 4.28
Ag)lqtg)n()_rghsoglm ni ltgé’? )_% 271qi|71m052 r@@ya rA3m )Maseqigde]cl®ropwuse to an
ICG.SCCQﬁECBSdHtIdﬁn)f byl Q-a?ﬁné-@-méfrﬁll Ibé?l\éféatéT'(US 5%576@9% preparation

]+ M croanal ysi s found; 09;
i 1%4 039 2557ppl) iImaeslis; aqdeGile)eg hig smlozaﬂlaaqthee agls?ed dropwise to &
o e A 320, 2T SL ool (F0yD e e room

terpperafuret PRt of Hh@ pwwie wasya@s@t?d HPc®bi yfig gatugpiad sodium

caﬂﬂqﬁ ﬁ‘ltxtﬁ{/ | %gﬁég :nrﬁgﬁﬁli’(% Bé@"mﬁ )nﬁ\%)giné gﬁﬂg rqlﬁu%]\yngéy?%}tréd?ed with
etiofl @e(@e diheecdrpbinat rmgarajig)&x)rastsedriqd 0¥ad564).i eangentrated under

re@Yc%Sgp?a I§1.L nd%gz( ﬁ'%ngesw%ezgffﬁnﬂée? t\nlﬁt% &%l@?onf\étﬂgﬁe and heptane.

Thie- tegidue wydsedissolved o Hineatiryl rsatphok@zng Oml). @8hadded dropwise to a
sRp R el ROBPSMIT rtisbane (14TR8: haomebii imetny sulghoide
(180mi),0amd the reaction stirred at room temperature for 2 hours. The reaction was
poured carefully into 1N hydrochloric acid, and exiracted with ethyl acetate. The
combined organic extracts were washed with 1N hydrochloﬁc acid, dried (NaxS04)
and evaporated under reduced pressure. The product was slurried with isopropanol,
sufficient dichloromethane added for complete dissolution, and the solution allowed
to evaporate. The resulting solid was filtered off, washed with isopropanol to afford
‘the title compound as an off-white solid.

Microanalysis found: C, §9.26; H, 3.73; N, 17.28. CgHsN202 requires C, 59.31; H,
3.51; N, 17.42%. '

Mpt. 230-233°C.

Preparation 88

Syn-N-[4-(4-Benzyloxy-2-hydroxy-benzovlamino)-cyclohexyll-5-fluoro-2-(tetrahydro-
thiopyran-4-yloxy)-nicotinamide
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tenperature for 18 hours. The m xture was evapor at ed
under reduced pressure and the residue suspended in

wo edosabopas of uran (1m ) and 1IN sodi um hydr oxi dePGDIBO4092380
(1m), and stirred at roomtenperature for 72 hours.
The m xture was concentrated under reduced SSur e,
t he aqueous solution acidified by the
hydrochloric acid (1m ), and extrz
di chl oronet hane (5m, 2nl).
extracts were washed w-th

ned organic
, dried (MgJSO4)

p . The residue was
crystalli Q to @ffoPH the title ’
conpound in|860/ yi eld. 1HNMWR (CDCI 3, 400MHz) d: ,
1.72(m 2H N 1=81 (m 2H), 1.97 (m 6H), 2.39 (m 2H)1
2.80 (m 4H),"4. 1% (m 1H), 4.26 (m 1H), 5.47 (m :
1H, 6.37 (m 1 6.87 (t, 1H), 6.99 (d, 1H), 7.42
(m 2H), 8.06 ( , 8.11 (m 1H), 8.28 (m 1H),
12.22 (brs, 1H) : mz ES+ 496 [ MNa] +
M croanal ysis. fouRd; C, 60.60; H 5.96; N, 8.71,

C2AH28EN3OAS:, requires €, 60.87: . H..5. 96 8..87% N
TG, i CREOUR G VEE Sigihe asrriuath 15 3RRY Gl toes e e from
prepdratiomBhidnar heaauid Yrokny prebatdtion 1'i0; dbllondang @esimilar procedure to

derivatiyes of the fornmnula i.s,.determ ned by the
theEiaTbed i AR ALO 1. PRI NN CHBSHYRBTFRAS g as the
rebetiohNdohant.PDE4 ( Thonpson JW Teraski W., Epstein PM

Strada SJ "Assay_ of nucl eoti dephosphodi est erase an

. d
"HNMB) (¢DGn 490MRA):§: 1-80-R010cl HIH) @48 (1Bf 2Hhe2.70-2.90 (m, 4H),
LIV A SO L o8 R ST .

ngard P, Robi'nson

Br oo
6.56 (I HINBROVoA & (M.BHY, 8.06-8. 4 (62K 828K iHIm | abel | ed

F@,@%/P LA +Wi th PDE4. Foll ow ng incubation, . the
I'ra ig%/%ggl ggfmglproduced is able to bind yttrium
Misroanadysts I8PRd; e dlisQ9; Th &s6; SRAX. 0k LisHabNs@sf) eequires C, 64.23; H,

. Li ght that can be quantified by scintillation
5'gg’ﬁ’tufi'%%./‘{"The.addi tion of a PDE4

Preparation 89

Syn-5-Fluoro-N-[4-(2-hydroxy-benzoviamino)-cyciohexyil-2-(tetrahydro-
thiopyran-4-vloxy)-nicotinamide

H
N

O . .
F < O OH

AN N
H

s

N 0
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i nhi bitor prevents the formation of AWP from cAMP and
counts are di mnished. The I C50 of a PDE4 inhibitor
w@e amvshevgef i ned as the concentration of a conpPCHTB2004/002380

A ggﬁgbﬁﬁd%gdora ﬁ%«%&%ﬁé@ ' %gno% HiHha) 69 rmﬁt&ﬁhewfémm.de

cont ol
(0&ml) wasf addﬁﬁatt@réy npxtopse of i oG- @fnethvéarmn@@tqpm%eibylcarbod"mlde

RS B30 0 BRI Y Ay B 1) 691021,

1 nﬁdrbmhad)trlbtaﬂe chyaieate NB¢ nga 0. 23sins!) ( w&b l\brlnsﬁnymhmmnea(%m

I ta T1
i AR AT, BRI B o oo
ﬁ]frpeSa‘WFﬁbpw hodise The maiskiré myavaponaltecbumdm reduceyit pressige and
oauct1 on

thﬁéﬁﬁleH%rsaﬁp%?/d&sd ?Fgﬁla%@?ﬁgf@%a““ i @ gﬁgﬂh%%‘f’e solution

(1%9)9%\nd 23réd  at Roord Ibmp¥RAGesiop WQOﬁbutﬁ T h\ﬁ@lﬁredmésr eoncentrated
heal t hy vol unteers and the nononucl ea({lﬁ(gl S ur ified

unsler cieAbpedt (PGRISUEH ther aagerus selgiorreidiiee v § e adaition of 2N
hy‘&r‘é&ﬂlcﬁﬂ? ac-ENF(Q‘mgr %téxﬂﬁc{eﬂomlthhﬁﬁﬁld?@hbﬁ\ahé 5m| 2m!) The

St ated b dition of Ii popol ysacchari de.
canohined | ore@Ma Y exracisn Wete aghesh with oWaLQﬁs(Zmlhed%%q |(M9304) and
{
o HRHIER AR B ERTBIL uR I 1R aaR TR SO rorteanal to
affRibEdhe titte ennopeundrie 86%e¥eldhe anmount of TNFa produced.
An 1 C50 is determned which is equal to the ‘
concentration of conmpound that gives 50% i nhi bition of
THRAR (OO cA0004HA)S: dofdtay, @)t ©.81 He, 2P% .07 rton, £Hd2.39 (m, 2H),

2580, Yoo ot Moot GrnabE S bsgf iz ¢ 1)

G%V(Geﬂ-)l) o142l (@5 2H) 18106 A HMB. 1A, fiBl), 8128 (mofH), h2.22 (brs, 1H)
t ested cort;poungqvlIN hey were found to have an | C50

T(Q NP2 e 6 8Ven | ess than 100 nM Data are

MEr8 gy a8 ipbow, 60601 Me5.B8.aNPs.25, (DQI‘MAFPQ@4Sh%qEF?®Caﬁ@t87 H,
PDE4 i nhi b|t| on are presented as 1C50 val ues in nM

5@8CahpB87Mo. 1 C50 (TNF screen) in 1 C50 (PDE4 nM
inhibition) in nM

IN VITRO ACTIVITY OF THE NICOTINAMIDE DERIVATIVES (1)

The PDE4 inhibitory activity of the nicotinamide derivatives of the formula (l) is
determined by the ability of compounds to inhibit the hydrolysis of cCAMP to AMP by
PDE4 (Thompson JW, Teraski WL, Epstein PM, Strada SJ., “Assay of
nucleotidephosphodiesterase and resolution of multiple molecular forms of the
isoenzyme”, Advances in cyclic nucleotides research, edited by Brooker G,

Greengard P, Robinson GA. Raven Press, New York 1979, 10, p. 69-92). Tritium
' labelled cAMP is incubated with F‘DE4. Following incubation, the radiolabelled AMP
produced is able to bind yitrium silicate SPA beads. These SPA beads subsequently
produce light that can be quantified by scmtnllatmn counting. The addition of a PDE4
inhibitor prevents the formation of AMP from cAMP and counts are diminished. The
ICso of a PDE4 inhibitor can be defined as the concentration of a qompound that
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10721.530.0240.041.550.02 16 13 7 0.09 8
0.0490.12.8100.045110.1121.513 4 14 0.1 15
wWO250995 8 17 10 18 10 19 2 2 0 0.1 2 1 1 22 PCRIE2804/002380

Ieg(:!é2 tozg' 5%%1 rézd?mgér? }3;1 counts compared to the PDE4 only (no inhibitor) control
~wells. | |

The anti-inflammatory properties of the nicotinamide derivatives of the formula (1) are
demonstrated by their ability to inhibit TNFa release from human peripheral blood
mononuclear cells (see also YoshimQra T, Kurita C, Nagao T, Usami E, Nakao T,
Watanabe S, Kobayashi J, Yamazaki F, Tanaka H, Nagai H., “Effects of cAMP-
phosphodiesterase isozyme inhibitor on cytokine production by lipopolysaccharide-
stimulated human peripheral blood mononuciear cells’, Gen. Pharmacol., 1997,
29(4), p. 63). Venous blood is collected from healthy volunteers and the mononuciear .
cells purified by centrifugation through Histopaque (Ficoll) cushions. TNFa production .
from these cells is stimulated by addition of lipopolysaccharide. After 18 hours
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. )

All the examples were tested in the assay described above and found to have an ICsg
(TNFa screen) of less than 300 nM. And for most of the tested compounds, they
were found to have an ICsy (TNFa screen) of even less than 100 nM. -

Data are presented below for the Examples in which the TNFa and PDE4 inhibition
are presented as ICsp values in nM.

Example No. |ICs (TNFa screen) in ICso (PDE4
nM inhibition) in niM
0.7
15

0.02

0.04 15

0.02 | 1

Ay B W N -
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26 1 27 5 28 0.2 29 0.4CLAIM5S 1. A conmpound of formula
() : (Dwerein: Rl is selected fromH, halo and (G
wo arabdeys ; Z is a linker group sel ected from BO/@do4/002380
S2; R2 is selected fromphenyl henzyl naphthyl
het eroafyl an@ (C3-(8)cyc! ol kyl, edch of which being
substi t gted—wth—1—substit S t—setegted—from(Cr
- 06) al koxy, ({C3- CB)cycl og1 gyl )-(C]|-i-C6)al koxy,
"hydroxy(C 2-C§) al koxy, ((C8-048)cycl gal kyl)oxy and

phenyl EMWW@F ng
additional ly Optionally suSstituted |by OH &8d/ or

hal o), ™ eo\mh of —yhich b iolllg addrtjronat Y5 optTonal |y
substityted with 1 or 2 subStituentg each

i ndependent | yj1sel ected from.hal o, CN, CONR3R4, (Ci
- Cs) al ky+—haiofC—14-C8)alkyl—OH-

<y

hydr oxy p—i-dé—’)al kyl , ((CS-@)cycl ogdl kyl)-(C i

- 06) al kyt (G C8) cyci oal Kyt, and NR3R4— and R3and R4
are each independently selected fromH (G -C4)alkyl,
and SQ2(C -4 al kyl; and ghair maceutii cal » accept abj e

sal t s and—selvates—{-hereef—2—A-conpound—salt—or
sol vat e |accortf ng to clai mO%!wherein RL is H hal o ,
CH3 or CZF5T @ A compound,ygalt or [sofvate accordj ng
to claiml or claim?2 wherel'n R2 is jphenyl. inidazple,
pyrazi ne, inddzol e, |purine,1@ui noline, quinazolinej
benzof unas; . 0

19 o 2

20 0.1

21 1

22 0.2

23 0.2

24 ( 0.1

25 ' . 0.03

26 1

27 - 5

28 0.2

29 04
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di hydr obenzof uran, benzot hi adi azol e, benzoxadi azol e,
pyrazol e, imdazopyridine, benzim dazol e,
w@ooanatoepyri di ne, pyrazol opyri m di ne, benzyl BPET/1B2004/002380
cycl opropyl, each of whichopging substituted with 1
substituent sel ected from‘t()'d—@\]al koxy, ((C3-
C8) cycl oal kyl') - (Cr C 6) al kQxy, hydroxy(C2- C6) al koxy,
- yiy-oxy and phenyl substituted by (CrC
1%%8)%'%%?@1‘)&%% (r) bei ng additionally optionally
substituted by OH and/or hal o), andHeac »f which

bei ng additional Iy optiopally with 1 or 2
substituents eagh indepefdent I ect'ed from hal o,
CN, CONR3R4, (8~ I - C6) a! kyl, OH,

hydr oxy(Cr C 6) al k c3- ¢ cycl oal kyl HC i - CB) al kyl ,

(C3-C8) cycl oal kyl and- R4. 4. A conpound, salt or

sol vate accordi ng tdNclafm 1, 2 or 3 wherein Rl is H,

F, d or CH3. 5. A conmpoynd, salt @y solvate according

to any one of clainms 172,33 or 4 wherein R2 is

phenyl , i m dazol e, indazol g, quinoline, quinazoline,

di hydr obenzof uran,- benzoghi adi azol e, benzoxadi azol e,

pyrazol e, i m dazopyridi ne, .benzi m dazol e,
wmﬁmazolopyridine benzyl or cycl opropyl, each of which

" pibel u i tuent selected from

R ?%;-%;gm ﬁ%&ﬁﬁt@h%ﬁfﬁ% cycl opropyl net hoxy
Ziom lioker grpemsglleobeyl fromm € CearchSO%; vvh| ch being

addltlo aIIy stituted

R BBl Enmlr Bl BB nathial et Enbtnd (s giieveioali,
eabSORGIRGdhg SlsOR T @Irllﬁ)12$ut@ﬁue@f@&bte@froﬁ(o&&)ﬁikoxy, (Cs

co
Csﬁéﬁvﬁﬁg G o kD, 5 heralondaikflioR  and
ph@nylAsG&ﬂ'lﬂﬂadildby S@L"-Cé)élkﬁ)q} Vedie pR&WN dbéiggt ad@idhaaneopfionally
eQ:‘% X\h egn CO. 8. A compound; salt or

SUQ%‘!"W&‘E’@V 8pd 5 alo any one of clains 1 to 7 wherein.
anbiZedch GFSwitlenh befg aduifidiRilPeRIBhANS - substituted with 1 or' 2 substituents
each independently selected from halo, CN, CONR®R?, (C1-Ce)alkyl, halo(C1-Ce)alkyl,
OH, hydroxy(C+-Cs)alkyl, ((Cs-Cs)cycloalkyl)-(C1-Cs)alkyl, (Cs-Csg)cycloalkyl and
NR°R*; and | |
R®and R* are each independently selected from H, (C4-Cy)alkyl, and SO2(C+-Cy)alkyl;
and pharmaceutically acceptable salts and solvates thereof.

2. A compound, salt or solvate according to claim 1 wherein R' is H, halo, CH; or
CzHs.

3. A compound, salt or solvate according to claim 1 or claim 2 wherein R? is phenyl,
imidazole, pyrazine, indazole, purine, quinoline, quinazoline, benzofuran,
dihydrobenzofuran, benzothiadiazole, benzoxadiazole, pyrazole, imidazopyridine,
benzimidazole, pyrazolopyridine, pyrazolopyrimidine, benzyl or cyclopropyl,
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9. A conmpound, salt or solvate according to any one of
clains 1 to 8 wherein R2 is as defined in the Exanple

W®» 2003009995 conpound according to claim1l seI ectE@r/iBzommomso
any one of the or a pharnmaceut i

eaglg\c@‘ﬁ»(}agp being| slubéptngg \Qﬂg't & syhgtmé@}t sg},_ected from (C1-Cg)alkoxy, ((Cg-
Cs W&@W@m&bt{éﬂ 2- RETBRCRSY MRV X(Ch- OB RO1HBRP  and

phengt rwaw&d myodén&a)ahwyo(@)a)d rhesyl rheind cdgitionaliym apsionally
| | t abl | t | vat :
bsﬁu@éq@y?g?é,ﬁggﬁggr@;a y acceptable sa or solvate

thereot.” 1- ceutical conposition conprising a
angb epcuptl whirhobeing gddiiionaily epiionelly substivged with 1oy 2osubstituents

eééﬁhé&%«ﬂ:‘;hﬁ@ké%c@& GEoRt Adlb eCngg NRRE Odd’ a?adh}? %affc?(bé-cs)alkyl

eutrcally acce e car’r
Okix c hpdlreny(C+11Gs)alRylc O(fﬁﬁr@a)tyslaﬁkyMCﬁﬁh)aMb 4CeCpitydigalky and
4 one of clains 1 to 11 or pharmaceuti cal
mlﬁposition according to claim12, for use in
medi ci ne. 14. A conpound salt or solvate according to

one of clalrrB to 11 or.a armaceufical . 4.
4 B BRRLRY, AR R Seor Rl G oI 1 Gron s wheigin RL s H. F, Ci or
CHg.eat nent of a disease, disorder or condition in which
PDE4 inhibition is beneficial. 15. A conpound
according to claim 14, wherein the disease, disorder

5.0% ce@pdihd,waltich sBRERCARErdiiPD araﬁér{maf QAimsha e et 4 wherein R?
type, eti ol ogy, or pat hogenesi s, Q}Fartl cul ar_ ast hma

ist hateenyé aMEAEIe. sibragdied ﬂ‘r"Bﬁﬁ“'t%e RAZSI IR nsHibygraperegofuran,

b&iZBi8diasdI8 e beRLSkadiz28ieC %?Féi@% il @fBp fridkdd, NNBenzimidazole,
atopi ¢ br onchi al | gE- medi at éd ast hma, bronchi al

PH@F‘H%Y“%@%@I@D?HIW&B@%PW{ rue asthma, intrinsic
& Bﬁﬁrhf‘cﬁ%&ﬁ’% QMbﬁth@ghﬂgﬂ %he&h&erﬁ's%ié&é%?ﬂ%%cm, OC,H.OH,

extrinsic asthnma cause envi ronnent al act or
Oé@'dés@ﬁapcab*t myﬁloefonthmw ercyphappfaloemtalwaus e,
t
%HEI‘] be Mrongféf@g éftlyﬁs@o%'{lfﬂ{@d gn et tQHﬁts selected

i, exer ise-in
fra@t G, Né@Hei)S@zCHanNM%CMNF&Q@WCW)MDF&S@H@H Cl, F,

CoHs, CH(CHg)2, C2H4OH, CFs.
6. A compound, salt or solvate according to any one of claims 1 to 5 wherein R is F.
7. A compound, salt or solvate according to any one of claims 1 to 6 wherein Z is CO.

8. A compound, salt or solvate according o any one of claims 1 to 7 wherein R? is as
defined in the Examples.

9. A compound, salt or solvate according to any one of claims 1 to 8 wherein R? is as
defined in the Example 5.

10. A compound according to claim 1 selected from any one of the Examples, or a
pharmaceutically acceptable salt or solvate thereof.
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i nfective asthma caused by bacterial, fungal,
protozoal, or viral infection, nonallergic asthnma,
w0 p@spiwnt ast hma and wheezy infant syndrone, PCHIB2042002380
or acute bronchoconstriction, chronic bronchitis,
smal | ai rways obstructi on and enphysenma, obstructive

11 °§¥A-ﬁfﬁ m%g%@)ﬁa -4 -St@a%eﬁ\fyl w@n%‘?té%m&]yc%ohexyl}

ogy, or partlcu ar “an
-2-(ibtraln)tdr01ﬂwepwﬁn-|4|=tﬁ¢>a'm'ﬂmobn§mt§1|em&f§1Uéﬁ sease that is a
menber selected fromthe group conS|a¢Hng of chronic
eosi nophilic pneunonia, chronic obstr ctive pul nonary
di sease (COPD), COPD that includes: ghArtonic bronchitis,
pul nonary enphysema or dyspnea Hsso d therewth,
COPD that IS characteolzer r~Neve bl e,
on, A & respiratory
di stress syndr oW ) and exacerba ~n of airways
hyper-reactivity caofiseqlient to other dryg therapy
pneunoconi 0si s ol NWhabever type, eti ol ogyQHor
pat hogenesi s,. i n-partjcul ar’ pneunoconiosis that is a
menber selected fromthg group consisting of
al um nosi s or bauxi tle rkers' di sease, anthracosis or
m ners' asthma, asbesBosis or steamfitters' asthnm,

or it Tep R e PPl I bRl W €S der bsi

caused by the inhal ation of iron particles, silicosis

, ri nders sea ssinasi s or cotton-dust st nma

125 PR R G RORP S e EoTpHgne B CaSSincLfecetibiy T bl ne of

claﬁﬂhlsot Qey1i1,06r aaémg\eaemcauy igdcRablecsdifbr BoRaEitidrsof, and a
IS, a nmenber selected fromthe %roup consi sting of

Phé‘éfﬂﬁ‘ée%'Pﬁ'th@ﬁc?P? leLae P GOEXERIEal  bronchi ti s,
arachi di c br onchl tis, catarrhal bronchitis, croupus
bronchitis, % bronchltls i nfectious asthmatic

13or HneIMPOWId 51 RIc SPaleh PESRIAING] 10, 28 apRR/| Aceaims Tofo 11 or

phath8 S it aICSRhpditRA EebbdthAB ARSI Hrafse i RRREMRIAE. S

14. A compound, salt or solvate according to any one of claims 1 to 11 or a
pharmaceutical composition according to claim 12, for use in the treatment of a
disease, disorder or condition in which PDE4 inhibition is beneficial.

15. A compound according to claim 14, wherein the disease, disorder or condition is
selected from
» 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 asthmia,

bronchitic asthma, emphysematous asthma, exercise-induced asthma,
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bronchi ectasi s of whatever type, etiology, or
pat hogenesis, in particular bronchiectasis that is a
woreoobe0993e| ected from the group consisting of PgI/iBd04/@®2380
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?Q{ﬁ%p@hé’s@ ' lﬁgﬁ }J%f ah %%Hﬁ@&ti@ﬁ%r ﬂ{ffamrhétbﬁ/ Ahways disease that

type ogy, or ogenesli s,
par i @uimambere selecieddiramt e igreup l¢anS|Btmm oﬁecrfbemlc eosinophilic

sel ?ﬁé&qo;\famﬁl‘ﬁﬁrﬁc%wﬂm Oﬁi%bﬁ’@'yoélsgg%gr 309{[?} (‘{bﬁD that

acute gouty art trs
degémiudesi ¢hronict bnonclnms, pwimeoalryoamphysdma tar sdyspyeaa associated

t f.er.at i or .

o B, BP0 0% WAL L9 BB, g ainvers
and opahrwctlaas adularespiratonh distresaisymdrome, (ARDSB) and exacerbation of
eo0si_no d di_sorder type,

oot aSRYE hiscrBh g AR entth A T Inerdlf™
fGOSIphéﬁhbbemﬁélﬁt sfdwHateesd Wpet hiblogy, ar l'ﬁtﬁkﬁgenl‘é%e% Epérttcular

t r istin eosi nophi | i ul monary

TN e G
eosian@mhodis Corpﬂféuml\ﬁerkérVSORiuﬁeﬂsePlémBéééfs or miners’ asthma,
eosi no$h| l.ia, bronchopneunoni c aspergil| osis

asp@rRPHiPIRer stamliitereastemas ehaliceg)s O 8ink Sﬁﬁﬁﬁ% ptilosis caused

al | @y Ghifalie g 810 0STaoRY 8stARY fdaliicts, Widdrbais GaidPbiPthe inhalation of
syndrome, polyarteritis nodosa (PAN) and system c

nec"8RiPATdeS é‘é‘@@ﬁ'ﬁtqreﬂﬂnda'fsoﬁlséa%r%ﬁmpﬁlé or goftep-gliet asthma

der gRKitAIL PneGPBESAbsigler matitis, or allergic or atopic
eczemm, urticaria of whatever type, etiology, or

phit IREREHIES| of Whateyrirtype iatislooyr of pathpgenesig 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 bronchitié,
staphylococcus or streptococcal bronchitis and vesicular bronchitis,

= bronchiectasis of whatever type, éﬁology, ~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,

= seasonal allergic rhinitis or perennial allergic rhinitis or sinusitis of whatever
type, etiology, or pathogeﬁesis, in particular sinusitis that is a member
selected from the group consisting of purulent or nonpurulent sinusitis, actte
or chronic sinusitis and‘ethmoid, frontal, maxillary, or sphenoid sinusitis,
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Is a menber selected fromthe group consisting of
i mune- nedi ated urticaria,- conplenent-nediated
W@ RSO HR, urticariogenic material-i nduced urPCT/EB2064/002380
physi cal agent-induced urticaria, stress-induced
Uy t rlm:maémdlaﬂmpatdﬁ whataver ¢ypei, @tlobgu,ter pathpgenasis, in partxcular
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roup .consistin actini ctivitis, acute
L 2R S B Briperadeia il fiimiaglie
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uvegfdup &dnsiting Q)feéosmdbﬂmaebhm&ﬁayy irﬂﬂtr&%hh%mﬁli%; Loffier's

In partlcular uveitis that is a nenber selected from
t heSYIBAPec GRONG PagnerhilichPreyfeRia.o RoriFalaPyimenaps pesigpphilia,

t he r i cli ¢
T FYeRmELRS] e, SibeBioR dbionss. coonno

uv eﬁ%lgopnﬂﬁacail&ram g@andlomaiqusi @ngiiliss tasr Qburgns&awsS ,syndrome,
h | erosi s
cho mghém@ ndfdda ?dﬂ/sem% ?rﬁocg%s%rﬁl'c%eckogfnﬁ'v%@ulﬁ&

tever t ti efesi s, Ih
par atopid dﬁimmi?/lﬁi plergicciemadiis edndactidermatilésrimr allergic or atopic
sel 88{&%”‘3”‘ the group consisting ofprimary
progressi've nultiple sclerosis and relapsing remtting
n'ul vitichea ot Wiaateyestypeaeﬁcﬂxigmun pathnftrasim tim pyrtiduiee agiesria that

o Bt SRR 0B BB REST R Bt ocars

a rrembpienmit—mﬁtﬂiecﬂrgmcbha, gnmcmldgenszl Shaﬂegablﬁduced_ urticaria,

R L L R G e

t hr asitec vtiiepsa, Q:hmﬂiicpwrﬁc:ar&ysér@’ﬂ:éddmwuahohnerglc urticaria, cold

eryt %gﬁet: Cfﬁ qﬂ%é gu(%oyoma ornlutnlarsxt form or in the ~acquired form, contact
urticaria, giant urticaria and papular urtlcarla

» conjunctxwtls 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 conjunctivitis, atopic conjunctivitis, chronic éatarrhal conjunctivitis,
purulent conjunchvrtis and vernal conjuncitivitis, '

= uveitis of whatever type, etiology, or pathogenesis, in particular uveitis that isa
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, ,

» multiple sclerosis of whatever type, etiology, or pathogenesis, in particular
multiple sclerosis that is a member selected from the group consisting of
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scl eroderma, Wegner's granul omatosis, dermatonyositis,
chronic active hepatitis, nyasthenia gravis,

wet@zemdohnson syndromne, idiopathic sprue, aPCDIBROUB2380
i nfl anmat ory bowel diseases, ulcerative colitis

enduicrdry prdhessivsatmyltiler seleresis @@as@la@mcdﬁ@m% multiple

chronic hypersensitivity pneunonitis,
prlﬁ’?gelrbé%ﬂ liary cirrhosis, juvenile di abetes or

ai aagmlmurml/lhﬂammatwe diseasssat ot onyhatever vitype spliQlagy, or
epi rat t I

o Sl SO L IS ) St i o
I dl membbr tsermtamfrany theé lgrap sonsisting of BlipirpRuse hematological

|l o on is wth

n%e ‘?fH@rS Eg &ﬁl%ﬁ@%l%ﬂ%ﬂﬁnﬁh?&g d?ﬁ opa‘% anemla idiopathic
ne?fﬁf&ﬁb&yﬁg{i@hmmrpmnsgﬁbmaug@ rmryﬂhempmshy, polychondritis,
;gﬁqagrpggér%@%pw eI Lo 2l attéiﬁgt gjlrélytn %%M&ﬁﬁossﬁns E‘Hrgﬂlc active
f ol heseus, n@aath@ﬁ:@pgrems s:twegwmmsomlgyngmnm odlgpathic sprue,
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= allogeneic graft rejection following organ transplantation, -
» nflammatory bowel disease (1BD) 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 colitis,
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 immunodeficiency virus (HIV),
= liver injury, ‘
= pulmonary hypertension of whatever type, etiology or pathogenesis including
primary pulmonary hypertension / essential hypertension, pulmonary
hypertension secondary to congestive heart failure, pulmonary hypertension
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pul monary hypertension of whatever type, etiology or
pat hogenesi s including primary pul nonary hypertensi on
w0 2@s5e9993 al hypertension, pul nonary hypert ensPGNIB2004/002380

secondary tq _congestiye he{tart failure,. pul m)n%é ‘
hy paPEaiany fo, CBEE, hSIyFiNG RHMORAY SieARReRUrkonary venous
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sy st pacaigF 88entddHericusd Si%or%%hﬁ*fatt & ﬁﬁdeﬁaér@%uected from
group consisting of depression, Al zhel ners disease,

Par mmgww@%g@& ef dergpsipmoAlairimeeshaisgasanitarkineon's disease,
tar ¢l y sk j : n , 1.0 rof i
domaf g1 8ih QR8iRry IHRAERCOERIS. o/2kBED aFLE! bhdhdence,
choreggriosgiergihdgmeaniiaare depeantas /batacngimpany, Huntidgton's chorea,
t haham 6L QRAI ' ' ' lhfection

by Vo0 sCRRD, Gimivsieoiihs 2o FRRRK Bonfyes”

pr odhiettionn espedally- infégtionhmi virlsest wheneinvkecte ivitusasc Imcrease the

Vi r Pty uprequl ation of TNE-s in -
{herroasget e it iarT (Ehi bR sichtRueS miogensitve to
act iuprdguéetioar ef aNFer deltieir mpattsedthat niedit depligatiory ior Usther vital
whi ch..i.s a nmenber selected fromthe gro consi stin
of P UTes wP ey eraglydmicieg, gl it S Eeynber selected
i nf feenthe, greae Bmolléistw@&ﬁ Hvd, #Fw,eanwmv-%@&ytgﬁggémvmgs (CMV),
Her p zoster and Herpes sinpl ex, east an ungus
| nf GHLERRS ARRIMITHRS Aty Bsdes aRiselnigRlusing Elemas: podter and
to wuresibiniled by TNF-s or elicit TNF-s production in
t hei r host e.g%. ,. fungal neningitis, particularly when
alinYRPS} @hddundiscivfgdines MiiereintseidyRast andidundifargeanstive fo
for ubh@yidiRAt BETNFOG of YalibR NF-Y e budRfl hufekshost, e.g., fungal
i nfections, including but _
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.9. Amphotericin B and liposomal
Ampﬁo’tericin 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, \
= 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 antiphlogis’gic,

skin-softening, skin elasticity and moisture-increasing activities.
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are not limted to, polymxins, e.g. Polynycin B,
i m dazoles, e.g. clotrimzol e econazol e, m conazol e,
Wa@eeskees onazol e, triazoles, fl uconazol eP@mNB2004/002380
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di sorder or condition is selected fromthe |ist as

defined in claim15. 18. A nethod of treatnent of a
19li A eastbod gicsordig tolaioridi wherein ihevsissgs@piigorder or condition is
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28\ RROLBRSE A2 RO 4 PSR 4 ARl b Focomprsing
reficiemsia cdinpou ke of formalarul) withra femgeet afdormulid YetrRf he ,
list as defined in claim15. 20. A pr ss to make a

conpound of formula (1) as @efi i 2aim 1,
conpri sing A

(VD)

S

wherein R', R? and Z are as defined in claim 1, and Y is a leaving group.

21. A process to make a compound of formula (1) as defined in claim 1, comprising
reaction of a compound of formula (IX)
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reaction of a conpound of fornula (M) wth a reagent
of formula Y-Z-R2, ,NnL wherein R, R and Z are as
waledosied9sn claiml1l, and Y is a | eaving group. PCI/IB2804/002380
process to make a conpound of fornula (1) as defined
in claim1l, conprising reaction Qf. a?\}o nd of’
formula (IX)YN O (I1X) witlptety ot i opyr an- 4-ol .
22. A process tqg,ummake a cgmpou formula (1) as
defined in clai 5 I Sty reeCtion of a conpound
[h ajcomdund of formula (VIIl) : v
. RH2N (XI'1) (VI NA, conpound of formula (1X)
k R(IX) C -wherein and” R2 and Z are as defined in
claim1. 24. A conbination of a conpound according to
any one of claims 1 to 11 '%th ot her therapeutic
agents selected from: (a) 5-Lipoxygenase (5-LO
"‘f't%ﬁ?‘Bﬁ’ftVQF@h'Qny?nf‘}'@oxygenase activating protein (FLAP)
ant agoni sts, (b) Leukotriene antagoni sts (LTRAS)
i ncl udi ng antagoni sts of LTB4, LTC4, LTD4, and LTE4,
22 ppeasgrip inake a septrouna of foyoniss (s as definet imgelkin 1H8omprising
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23. A compound of formula (IX) :

‘02
\/R
z

H
N
L Y
R1
N N ,.
. N Cl

wherein R' and R2 and Z are as defined in-claim 1.

24. A combination of a compound according to any one of claims 1 to 11 with other
therapeutic agents selected from :

(@)  5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists, '

(b)  Leukotriene antagonists (LTRASs) including antagonists of LTB4, LTC4, LTD4,
and LTE4,

(¢)  Histaminic receptor antagonists including H1, H3 and H4 antagonists,
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decongestant use, (e) Muscarinic M3 receptor
antagoni sts or anticholinergic agents, (f)
WO 2smaenocept or agoni sts, (g) Theophyl | ine, P¢l/1B2004/002380

Sodi DY coC 1 i nhibi
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(Adh@giefenodeptatlagohisty| bi t or s i ncl udi ng VLA- 4

ant onllﬁ (n) Kinin-Bl - and B2 -receptor
(@hnt AHBARHITE. ( 0) | munosuppr essi ve agents, (p)

(h nhlsbhhﬁriﬁrdﬂiog%altéx net al | opr ot eases (MWPs), (Q)

O 2 Wbl BEAIS e ot e N SReD o

(])agomrﬁ&r,mﬁéiéd N debiiebsteRidg)r oki nase, (u) Conpounds
that act on dopami ne receptors, e.g. D2 agonists, (V)

(KMbd iManostosabantibediesmetive,ag3inetendegenousiriarmalery amtgles
O] 9880 Er BSpsERAATTNSH AR H T e
(m)nhm@ihgglpg molecule inhibitors lncludlng VLA-4 antagonists,

(n)  Kinin-B1 - and B2 -receptor antagonists,

(o) Immunosuppressive agents,

(p)  Inhibitors of matrix metalloproteases (MMPs),

(q) Tachykinin NK1, NK2 and NK3 receptor antagonists,

3] Elastase inhibitors,

(s) Adenosine A2a receptor agonists,

) Inhibitors of urokinase,

(u) Compounds that act on dopaminé receptors, e.g. D2 agonists,

(v)  Modulators of the NFkb pathway, e.g. IKK inhibitors,

(w) Agents that can be classed as mucolytics or anti-tussive,

(x.) antibiotics, and

(y)  p38 MAP kinase inhibitors.
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