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Biochem. Behav., 1995, 50, p. 211-217 ; Banner and Page, Br. J. Pharmacol., 1995,
114, p. 93-98 ; Barnette et al., J. Pharmacol. Exp. Ther., 1995, 273, p. 674-679 ;
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Eur. J. Pharmacol., 1997, 332, p. 97-107 and Ukita ef al., J. Med. Chem., 1999, 42,
p. 1088-1099). Accordingly, there continues to be considerable interest in the art with
regard to the discovery of further selective inhibitors of PDE4s.

Successful 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 while also reducing the
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 patent 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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Z is a linker group selected from CO and SOy;

R? is selected from phenyl, benzyl, naphthyl, heteroaryl and (Cs-Cg)cycloalkyl,

each of which is optionally substituted with 1 to 3 substituents each independently
selected from halo, CN, CONR®R?, (C4-Cg)alkyl, halo(C4-Ce)alkyl, OH, hydroxy(C+-
Cs)alkyl, ((Cs-Cs)cycloalkyl)-(C4-Cg)alkyl, phenyl (optionally substituted by OH and/or
halo), (Cs-Cs)cycloalkyl and NR®R*; and

R®and R* are each independently selected from H, (C4-Ca)alkyl, and SOx(C+-Ca)alkyl;
and pharmaceutically acceptable salts and solvates thereof.
In the here above general formula (1), halo denotes a halogen atom selected from the

group consisting of fluoro (F), chloro (Cl), bromo (Br) and iodo (1) in particular fluoro
or chloro.
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quinazoline, cinnoline, benzofuran, thiadiazole, benzothiadiazole, oxadiazole,
benzofuran, dihydrobenzofuran, benzoxadiazole, benzopyrimidine, benzothiophene,
benzoxazole, benzothiazole, imidazopyridine, benzimidazole, pyrazolopyridine,
pyrazolopyrimidine, etc. including, where a ring nitrogen atom is present, the

corresponding N-oxides and quaternary salts.

Finally, (Cs-Cg)cycloalkyl radical means a 3-membered to 8-membered saturated
carbocyclic ring. Examples of suitable (C3-Cs)cycloalkyl radicals are cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyi '
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More preferably R? is phenyl, imidazole, indazole, quinoline, quinazoline,

dihydrobenzofuran, benzothiadiazole, benzoxadiazole, pyrazole, imidazopyridine,
benzimidazole, pyrazolopyridine, benzyl or cyclopropyl,

each of which is optionally substituted by one or more substituents selected from
CHs, N(CH3)SO2CH3, NHSO,CH2CHs, NHSO2CH(CHaz)2, OH, CH2OH, Cl, F, CaHs,
CH(CHzs)o, C2H4OH, CF3.

Most preferably R? is as defined in the Examples.
Preferably Z is CO.

Preferably the compound is selected from any one of the Examples, or a
pharmaceutically acceptable salt or solvate thereof.
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derivatives of formula (1) wherein :

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

R? is phenyl, imidazole, indazole, quinoline, quinazoline, dihydrobenzofuran,
benzothiadiazole, benzoxadiazole, pyrazole, imidazopyridine, benzimidazole,
pyrazolopyridine, benzyl or cyclopropyl,

each of which is optionally substituted by one or more substituents selected from
CHs, N(CH3)S02CH3, NHSO2CH2CH3, NHSO2CH(CHs)2, OH, CH20H, Cl, F, C2Hs,
CH(CHjs),, CoH4OH, CF3.

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

Still more preferably, the compound is selected from any one of Examples 10, 11, 12,
13, 14, 15, 19, 20, 22, 23, 25, 27, 29, 33, 35, 37, 38, 41, 42, 43, 44, 45, 46, 51, 32,
53, 54, 57, 59, 60, 63, 64, 66 and 72 or a pharmaceutically acceptable salt or solvate
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thehgﬁéﬂuoﬂmO@pﬁaéj nam de derivatives of the fornula

(1) can_be prepared using the Rout e%
PyBrOP® means bromo-tris-pyrrolidino-phosphonium hexafiuorophosphate;

CDI means N,N’-carbonyldiimidazole;

WSCDI means 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride;
Mukaiyama’s reagent means 2-chloro-1-methylpyridinium iodide;

HATU means O-(7-Azabenzotriazol-1-yl)-N,N,N'N-tetramethyluronium
hexafluorophosphate;

HBTU means O-Benzotriazol-1-yl-N,N,N’N -tetramethyluronium
hexafluorophosphate;

DCC means N,N'-dicyclohexylcarbodiimide;

CDI means N,N’-carbonyldiimidazole;

HOAT means 1-hydroxy-7-azabenzotriazole;

HOBT means 1-hydroxybenzotriazole hydrate;

Hiinig's base means N-ethyldiisopropylamine;

EtsN means triethylamine;

NMM means N-methylmorpholine;

NMP means 1-methyl-2-pyrrolidinone;

DMAP means 4-dimethylaminopyridine;
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wWQ2@500%84 previ ously defined for the nicoti namPdBIB2004/002367

derivatives of the forrmula (1) unless otherw se

50 Rt BERE o e bR AP PE o o now edes.  Lnl ess
e oy 1 oy emoaphoni U

hox DB HES Rieaa fadtin Be@iREhySviaged P oo

br oumm m@npwng@ﬁmw @Qomb@@bmaﬂev m

hexaf oro means

@PM %I%PP(')‘Faé 0 ) nmeans
1 (amiALnﬁfeaMé aﬁ%db%ﬁ}léiﬁmbhm% ﬁ;td}wlecar bodl i mde

hydr ochl or i de; yama's rea nmean

2- cPP&'MafﬂﬁréﬁﬁWWW dngags 1. 63 rtaécetPWrEﬂrl%Mo -1,2-benziodoxol-
O(gﬂ%qp\ gnzotriazol-1-y\)-N,N,N N -tetranet hyl uroni um
hexa?l uor ophosphat e; HBTU neans

O BEBPMS-Chmerns tayt-butyidimethyichipeasiiamgst hy! ur oni um

hex
?Mgggl@ggﬁexy arrgggﬁsm gé; &l neans
N NBoc ardane yérdoltoxyearbomyl; HOAT neans
Q ol e; HOBT neans
ég{z %%g,{%??‘gg Ccﬁtﬂéérﬁ'f/dr ate; Hnig's base neans
N— eMeOHl reaap hogliydraol FIOH meahs ethanel, and EtOAXE enaane ethiyiVitetate;

1 rabk m%%gzwfgﬁycggﬁﬁ{ﬁm TRSaNs, dimethyl sulphoxide, and DCM
4- dh@hb)ﬂioﬁlﬁrﬁlﬁ@ﬂfahéi DRIFMYERMER/MN difngtRyifoyinamideiol i ne

Al - oxi de
AcOH 'means acetic acid, TFA means trifluoroacetic 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.

Route A

H
0 N
- ! 1 0 PG
l X (OH or LG) /O/ PG R\(Yk
7 + (a) | H
— y/
N HN N al

() () (V)



KHVDS neans potassium bis(trinethylsilyl)am de; NaHVDS
means sodi um bi s(trinmethylsilyl)am de; DI AD neans
walriosomepyl azodi carboxyl ate; DEAD neans di et bgT/1B2004/002367
azodi car boxyl ate; DI BAL neans dii sobutyl anmoni um

hydri de; Dess-Martin periodi nane nean
1,1,1-triacetoxy-1,1-di hydro-1 ,b2- belﬁi odoxol -

3(1H) -one; TBDVS-C neansQ
terf-butyl di et
chl orotri (Bt hyl si
CBz neanrs—ben2yl oxygarb nyI H MeOH neans rrethaTrO‘I—EtO—|
neans et hanol, and ans ethyl acetate; THF

means tetrahydrof uran, O nmeans di net hyl sul phoxi de,

and DCM neans di chl orone e; DVMF neans

N. N- di net hyl f or mam de; AcOH [reans acetic acid, TFA

means trifl uoroaceti(¥) adi d;_rt neans room tenperature;

3 neans tertiary; eq mean$ equival ents; Me nmeans

nmet hyl , Et neans ethyl, Bn neans benzyl ot her

abbrevi ations are used in accordance with standard

synt hetic chemstry practlce Route A ORL I H(O—Har 2

LG) r RG 45l (tv)(b) (O (V) o ~, R
1

(d)

V1) 0

Nicotinic acids of formula (ll) 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 (lll) are either available commercially or may be
prepared by analogy with the method of Oku et al (WO 99/54284).

In the scheme above, R', R? and Z are as previously defined, PG is a suitable amine
protecting group, typically Boc, CBz or Bn, and preferably Boc, and LG is a suitable
leaving group, typically halo, and preferably Cl.

Step (a)-Acid-amine coupling.

This acid/amine coupling may be undertaken by using either

(i) an acyl chloride derivative of acid (II) + amine (llI), with an excess of acid acceptor
in a suitable solvent, or

(ii) the acid (i) with a conventional coupling agent + amine (llI), optionally in the
presence of a catalyst, with an excess of acid acceptor in a suitable solvent.



(M) Nicotinic acids of forrmula (11) are either

avai |l able coomercially or may be obtai ned by anal ogy
wWowRaos/0049e4 net hods of Haylor et. al. (EP 063441B)T/IE200H/002367

Marzi et. al. European J. Og. Chem (2001), (7),

1371-1376. The protected amnes of formula (I11) are

ei ther avail able commercially or may be prepared by

Rypidadly yhencarditidne ame ebdallovs: Oku et aI (V\D 99/ 54284) In

(o 1 it O Eacud iy 46ns el T 3o B eRPREF e (1. optionally

WiktP af dxicisBof 3° @Riin® budin as AN, pmaﬁng'fsaiﬁsxe &oMMNE M or THF,
is a suitable |eaving group, typlcally hal 0, and

withaut hegling fer 11&pdprs.a) - Aci d- am ne coupling. This
@}Cl d/ am ne coupling may be undertaken by using either
i) an ac chloride derivative of acid (Il) + am ne

((') ? | yacidl HN&QQ!@@@&IMomwallsa@dbppfﬁsenﬁegofsma\mqg HOAT, an
t nal

Coup$ :3)?] Srrg’igee &l'll) lw&t'hgn %9(%&%3((;)# I)JM‘M I%{%Ig,l ﬁ@ﬂlﬁ%’\%is% Al THE, DCM or

BiQAxenak 1bf far dattal &t hrswi e md eﬂt)esi%Ylb@PyBrOP®/Mukalyama s

t Y,
REER TP A B SR TP B g, i, i
dsle)in (TiHn &G @ed EtDASs, i dt ) fordtoddess of amne (I111),
optionally with an excess of 3 am ne such as Et 3N,
Hnig's base or NMM in DCM or THF, w thout heating for

The preddrrdd sonditior(s ark: acit d:h(drid%a,ol_f\g?(ll)/ (@G@%@@d in-situ), about 1.1
option [ resences o or , an excess
a@men@ 'InI[F();RAh‘%'{)fP” Bxcess of NMWM Et3N, Hnhig's

baseid qn? T1HFe q e (111 CPAGh DMF &t rt. 1bPlip fo 72PhA8 hrs; or,

acid ( , PYBOD(r)/PyBr(P(r)/I\/Ukal yam' s

reagent/ HATU/ HBTU, an excess of amne (I1l), wth an

§?é9Q§§EﬂferMYMat|Eﬁ3N Hni g's base in THF, DCM or Et OAc,
or to 24 hrs.
The chlonde (IV) is treated with an excess of tetrahydrothiopyran-4-ol, in the

presence of a suitable alkali metal base (NaH, KoCOj3, Cs,CO;3) in a suitable solvent
(eg.MeCN, DMF), optionally in the presence of a catalyst (eg imidazole, DMAP) to
provide the ether (V).

The preferred conditions are : chloride (IV), 1.5-2.5 eq tetrahydrothiopyran-4-ol, in the
presence of an excess of Cs;CO3 in MeCN at about the reflux temperature of the
reaction.

Step (c)-Removal of protecting group

Deprotection of the N protecting group (PG) is undertaken using standard
methodology, as described in “Protective Groups in Organic Synthesis” by T.W.
Greene and P. Wutz.

When PG is Boc, the preferred conditions are: hydrochloric acid in dioxan and
dichloromethane at rt for about 3 hrs.
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The preferred conditions are: acid chloride of acid

(I'l) (generated in-situ), about 1.1 eq amne (I11), in
woaMsabps . for 18hrs, O, acid (I1), 1.1 eq aPCTIEB2004/002367

(rrr), COl in DM at rt. for up to 72 hrs. Step

b) - Et f Th i I is t ted with
A R N o A S GBS
oémﬁomdst abthe fdrk\ala (I)natﬁaty bbqﬁepaﬁrblakby Ir%ﬁﬁn o@saZﬁiﬁBl I XVI) with a
In Sulta (0) I N
t B eedl T M DR NG remankbisOH et o
wr}]mléwziamptré@neé bey, dhY)Y réﬁre?@ftgfc%m Igecd:tl ﬁ@:‘iﬂpdumﬁ%f%rmula (1) may
C ori ae - e etra ro 1 O
he, ere@aé%deﬁg%g%ﬂow @3&%@3\%@" egné@dvi)ﬁfv'wgé@ﬁ aBrsgpding to the
%iiﬁrmﬁéthesdé 8&%2%@& BFeidsiy BF s{eﬁge} ion. Step

c) - Renoval pr ot ectlgg grou protecti Qn of the N
®peaterer c@“"“@%ﬂ“@ WSChh d'@lB'é,k@mIrﬁs(Nh)g RECQndapa excess of 3°

d
Sl Gey (@RS SGsey "G, S NERN o oRURTopGnane, NN
dimmeBotfornhdmeider BiVR oedMAg @l it fopup tar3é: hrh,yuiranmhe ¢vl)cacid R°CO.H,
AErDae e bR SR o A BPdupe A brioSlbsBg BN or v i
Oomrerdsito 24 hidwtrf.ornula (1) may be prepared by
reaction of amne (VI) with a suitable reagent of

formula Y-Z-R 2, where Y represents CH or d. Wen Z

\V\ﬁn@he?ﬁ"gér%sé}@s §@9 aﬁd“?%ﬁﬁa%@ﬁt% e c%nﬁund??ﬁﬁ@#ﬁlﬂé (T)f may be
f or mul 1) may pr epar ed reaction of

l@!ﬁpﬁ@drm{ eeaciien owneharmr@cﬁmoaw@r(ul)rvyth B S%! gjxyrm%qu with the
%@H{;’&%ﬁ@&&&é&%ﬁ%&b@%&% for step (a). The

erred conditions ar , HOBT, amine (M),
Tacpaferreth cenditens ark: w&mmhéma“s'eamm (yh)s RASOeC, Bh 3Mcess of 3°

amme'\g\gse (plugfgcsht|>e§)sreoEFE\PW%MI\/BI |r'x\W N% dt mgthyl?ormamlge "at rt. for 18 hrs,
or amine (IV), RZSO,ClI in the presence of excess EtsN in dichloromethane at rt.
Compounds of formula RZZY, are either commercially available, or may be obtained
using standard methodology, or when R? is a heterocycle, by analogy with the
methods described in Comprehensive Heterocyclic Chemistry | and il (Elsevier
Science Ltd.) and references therein.

Step (d) is exemplified below in Examples 1-51, 54-57, 61-62 and 64-70.

Route B
Z
R2/ \Y

(1) (Vi)

11



NMP or DVA, at rt. for up to 36 hrs, or amne (Vl),
acid R2ZCO2H, HBTU in the presence of an excess of 3
wa@rioseodase (Hni g's base, Et3N or NW in DVF PCI/IB2004/2367
24 hrs at rt. Wien Z represents SO2 and Y represents
C, conpounds of formula (1) may be prepared by
reaction of the amne of formula (M) wth RRSQ2CI by
anal ogy with the general nethods described in step H 9
(a). The preferred @bnditions are: WSCDI,
(M), RS gﬁlexc ss of 3 am ne base(nlg
Et 3NGr Y z‘ﬁ N- di ®et hy! f or nRRd .
hr s, amine (1V), t he
E%@ di chl oronet hane@aat rt. Conpayn

Y, are either commercially avail abNe, &€l may be
obt ai ned using standard net hodol ogy, or when R2 is a
het er O(AWQI e, by analogy with the nethods dega(rl bed in
Conpr ehensi ve Heterocyclic Chem stry | andy

(El sevier Science Ltd.) and references~heNjn R@tep
(d) is exenplified beIOW|n Exa Ies 542-57
61-62 and 64- 70 Rout & .x P GN (O H
(rer) (Vl\/p(ll H2N(a)
M
S

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

The compound of formula (VIII) may be prepared from the compound of formula (VII)
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 formula
(VI with the acid or acid derivative (ll) according to the methods described
previously in step (a), Route A.

Compounds of formula (I) may be prepared by reaction of compounds of formula (1X)
with tetrahydrothipyran-4-ol as described previously in step (b), Route A.

The transformation (IX) to (1) is exemplified by Example 63.

12



(M) (IX(b) (I') The conpound of formula (VII) may
be prepared fromthe amne (I11) by reaction with R2ZY

w@ewsiohdnyg to the nmethods described previ ousl yPCTIBOG002367

(d), Route A. The conpound of fornula (VIII) may be
Erga{éli(néed fromthe conpound of formula (VII1) by anal ogy
nmet hods descri bed previously in step (c), Route
A. Compounds ofQfornula (1 X) may be prepapned by
reaction of the|am pexof fornula,(VIII) th the acid
or aci ive~(11) accordi S
describe¢| previously idPstep (a), npounds)
of formul y be—prepased by n of —_—

@

as describ previously in step (b), Routg A The
transforma¥Von (IX) to (1) is exemiKDfi ¢d by Exanple
63. Route Calk alk .R (e) (XI) u R (a)
Ral k represents a Cl-C4 al kyl group, prefg
Et. Conpounds of fornmula (X) are either avail able
comercially or nmay be obtained fromthe conpounds of

formula (I1), using standard esterification H 2
condi ti ons. 0 0 N/O/N\Z/R
! (a) R!
R X OH X
| —— 1 =
N o (Vi) Nge
I
(Xin 0
S S

R represents a C-C4 alkyl group, preferably Me or Et.

Compounds of formula (X) are either available commercially or may be obtained from
the compounds of formula (11), 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 temperature 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 (XIl)

Reaction of the acid (XII) with the amine (VIIl) as described previously in step (a)
provides the compounds of formula (1).

13



Compounds of fornmula (XI) may be prepared by reaction

of the ester (X) with tetrahydrothiopyran-4-ol, as
waleasioided previously in step (b), Route A StREI/IB2004/002367

(e)-Ester hydrolysis Hydrolysis of the ester (X') may

ﬁﬁth%?@o@fé%d in the presence of acid or base, in a

| vent, optionally at elevated tenperature
to afford the acid (XI1). Typl cally, the ester (Xl) is

G B b o B B N, B g S Psis) ana
ttmfsvmmtmntls asurbhgl bsfall?dia\tim bEnipﬁlnemurrg/dafxyt gmflJppﬁ»slnigoa suitable
t t ' ctl n of the, aci

A5SHoie: 1R, f8' Bt o 14 Rulidbin e e nds LSS ecoo)
aptiepal(ya)n pre\Wréssndeher @omwst(e@me thyl suitable Euw&.hlersuch as

Ro e?@%{{ t/cgflrlg,gﬁg P’%t"@iwgﬁﬂ@@ u%(rjfgé\l?aﬁgf gue;% he@ture or demethylation

6fra?“ﬁ$é°tl‘i’c5>&%ﬂo%90y FE&thed® WK ithid R it pPi@Relor collidine, or by
hydro %@ﬂboup using a suitable alk Ibrom de, in the

BB '%GI‘*@(S‘P@BWF@QI@GW &1-7Bhse (such as
KZCGS) optionally in the presence of a catal yst (eg
KI) in a suitable solvent such as acetonitrile and/or
Wrm:edﬁa‘we@mpwmmﬁ tte dgscrptionaeecsiitebleperotecting graup strategy may
0 t hgx p tr t
T CRP S, o For " pidinlR) o v EORYE oty (58 CB8 ptbieded using
tetralatdnepytrami grouBBesd | depdotetiicor omast banacr(sw oy t?éatmé)nt with a

oﬁ.!’)t ofi & f@%&% %g@%’%@d% "353{}5 ﬂﬁ{/grbgf if?p g«game,\:gf tFlu(:f)to 18 hrs.
(eaarmgeExanipjaﬂ;r 62yto gvpuﬁum@r lze benpflext etoupsintgy de used and
8D N R oo s SSBEA BB ol Biamlo by uin o

raduchdnq‘e@r Mthtpeﬂéwquﬁwkaﬁ a(cf&i)l 2 by volune) at rt.
for upto 18 hrs. (see e.g. Exanples 52 to 57).

Further, a benzyl oxy group may be used and deprotected

R~ Q\\o\/@roféa:‘lioﬁ/@éb@)‘ﬁ&ﬁiﬁlil‘'sﬂﬁté@i’eﬂsr é’ré)éxeﬁfbﬂﬁ’é&*lhqixén%les 52-53, 58-59

exarr{;le by using a reduction (e.g. with palladium
#daCk’9n aci d).

All of the above reactions and the preparations of novel starting materials used in the
preceding methods are conventional and appropriate reagents and reaction
conditions for their performance or preparation as well as procedures for isolating the
desired products will be well-known to those skilled in the art with reference to

literature precedents and the examples and preparations hereto.

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
Organic Synthesis, A. Wiley-Interscience Publication, 1981) or by McOMIE
(Protective Groups in Organic Chemistry, Plenum Press, 1973), can be used.
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FA and protection/deprotection strategies are
exenplified in Exanples 52-53, 58-59 and 71-75. Al of
WO b@sabmove reactions and the preparati ons of nPUEIB2004/002367
starting materials used in the preceding nethods are

OIS g (Y GO BRSO, A% LRGP Rereor can be

I ons € or prep I ON
paeified ascqrdmgetd uvaews‘ well ksavmriettppdsh suctesas foe @xampliucrystallization
Wlé#\ % knovvntothose skilled in the art wth
R Bgratp iiterature precedents and the exanples
and preparations hereto. As nentioned above, use of

o DR R aE e, O ot Gl 1P BE GPRgna\Fanstormed in
;ﬁﬁﬁrﬁégeu(tleéw Qééém@oléﬂ\fs@%’slnl ﬁhr&@éﬁmtﬁes%y Bhélﬂﬁ%lcéag{/léélly acceptable

W | % | nt ersci ence Publication

4o W@t*@ra@ssdqrwawaw {6 EoiEniia b ynelple: Niaped @dsition and
tﬂgggée sé]%"(n*k@ud? Q@Wﬂ%@gﬁ of fornula (1), as well

as | nternedi ate the preparation thereof can be
purified accordi ng to various well-known nethods, such

sﬂﬁtaB@T aﬁ?&?‘%Bhﬁoﬁréé?tEaéﬂe' fét e?”erﬁH Ry ?“ﬁhf&ﬂrﬂﬂ%yn Aiéxic salts.
nicot1 nam de derivatives ornua(j) may al so Be
Exani\pjmlnlcyuderthe @beiatee @sparlqihaberaoetet, besylatey bisethepateitarbonate,

b
&0 Retey oSk dfte, bAEEP ILERE AL, oREEBRIE bficonate,
dliquromateude hibenaated addhyﬁnochloadevchlbadézase hydrbsromide/bromide,
Rl S, HRBprPeste Sun e Pty ot ceclte, malat,
rﬁalbhte, Bawbﬁﬂtals r?mlag@le rhé’tﬁyl@?l@?abﬁ 2-@3{3@1&@1 enicotinate, nitrate,
oa esyl a i car e/ car bonat e, bi
iinodte, PhatRieto s aphatat:. deyrl alcsnat Siehas, D and L-

tﬁh##fé?plf- RoxBbUBBRBLD, 30lydRslyOnAh thbateemdadbslate saltes.
hydr ochllwci)rl /ChFOfI de, r%d}’dr ggzﬁomﬁ:je/ br om deﬁj

hydr oi odi de/i odi e, hydrogen phosphate, isethionate, D
Sithple basd abs FEkGhRod [BICBASs WRICANRHR: ndeR¥icadfts. Examples

met hyl sul phate, 2-napsylate, nicotinate, nitrate,
incladet e rpluminiue, wBbYshabenzathivehaealeivm, sclelingt ediethylamine,

AN QySHE PRRIR; Mhgrdfink! Aleghithife, olamine, potassium, sodium,

tromethamine and zinc salts.

For a 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 (I) 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 filiration or may be recovered by evaporation of the
solvent.
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1- hydr oxy- 2- napht oat e, 3-hydroxy-2-napht hoate and
tosylate saltes. Suitable base salts are fornmed from

whawssoosd ch formnon-toxic salts. Exanpl es i neCTItR20041®2367
al um ni um argi ni ne, benzat hi ne, cal cium choli ne,

'ﬂ%ﬁ ﬁ?tﬁ?apglaa 'eﬁtg% 39%@%%% nﬁ? déﬁ#gs'}"gﬂgﬁ%eﬁilﬁgfon include

ra/debtes reamds ablvates theralrf ¢he @olvent oflidrystdiizatiaht may see isotopically

nd Handb Phar maceutical Salts:
%&’SE‘@]"?{% 9\/\65@“@%??96?\”%@%&%& W ey- VCH, Wi nhei m
Germany (2002). A pharmaceutical * acceptable salt of a
ni coti nam de derivative of the f
Algadfithip HpS5aPe #F Bye FVRntiRy P@g@@%@tewru@m%aﬁsmecomp'exes 4

\Mhér@?n' ﬁﬁ'ﬁoﬂﬁa&efd Y iafGrementioned soivates, ad drite sAEShéstdare are
acid or base, as appropriate. The salt may precipitate

nremﬁt%nm-ﬁmfmmem aemn& tFeaaus?vmw of pagh epmeXempepd Pharm
f
%ﬁ{:@é’ﬁ)e& nmace tl ca f’?gha@c E(Bl) e SO| vates in

accordance with the invention include hydrates and
lﬁ%g%%&??alﬁé%r@hges{ ﬁ%?&’n\éﬁ{ﬁe 8&%@ @J #ohﬁ@h A@rhdg?dé Rferences

to O thebefoand tohsolvaibs and ctmhrafestckfe:ompwnds ohfaamela (1) and salts
g\l at ?rat es, drug-host inclusion conplexes wherein, in

81 ast to the aforementioned sol vates, the drug and

host are are present in non-stoichionetric anpunts.

f J [ 4
iog ey inctudes 5 belyERins ot B ESaudaslematies pbibraple )
all references to nicotinam de derivatives of fornula
éllgp include references to salts thereof and to

Wt the geopeaphing: ipvenfioncygpRaurriled o Pracsyes)| of the )nlcotlnamlde
@é”fﬂ/aﬁ@ést %f HRIER1(1). Thes! ebrRiH idgeRAvativek usiesicalidamide derivatives of

of the n| coti nam de derivatives of formul a

%rmulapﬂl)swhm have title eycrp eharmagelogiva) aetivibh themsslves can, when
ﬁl%f@%héé?f up@ﬁ %”nﬂ 9‘§traﬁ'8n IR§ dbi G 1tRe AR, %ﬁfe‘ N&d itdf §dcotinamide

or nmu hus certain derivatives
gerivetivesaofi fggndlgr(I)\)mvir\ge@edeswed actnv;ty Such derlvatlves are referred to

as "prodrugs”.

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 (l).

Nicotinamide derivatives of formula (I) containing one or more asymmeiric 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)
isomers are possible, and where the nicotinamide derivative contains, for example, a
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formula (1) which have little or no pharmacol ogi cal
activity thensel ves can, when netabolised upon

W@aoosi0®p4 ati on into or onto the body, give riBEI/iR2004/002367
ni coti nam de derivatives of fornula (1) havi ng t he

ired. VIt deriv

KGR Sy el FEblalBln. e oo iiBeY el 1t3fiows et
aaless btnereisadefired, esipglediicatidainider dggivativemag gxhibitrrheredhan one
Eynctl onalities present in the nicotinam de

B JHAVEE Y formula (1) with certain noi etles known
to those skilled in the art as "pro-noieties"

escribed, for exa Si of Pr

a‘@"g‘ i EPS SGFRE t%gggﬁsergﬁqyg% ion aggp vapga? |son¥ers geometric

RoRtdrs BAdtAlRoMeFiE Y&HSV&&h@ﬁlcﬁﬁﬁé'ﬁﬁﬁHé o(eh)/ati%lé df REFREA p?ﬁncludmg
act as prodrugs of other nicotinanide derivatives o

compaurds exhibiflRg: more, ignedupe oisprreEsmf angxivrgs of pne or more
@RMEGH ning one or nore asynmetric carbon atons can

exli st as two or nore optical isoners. Were a

ni coti nam de derivative. of fornmula (lI) contains an

?/ég?é% isBfefd H\ealgﬂggé@?geftgd‘ Bg rﬁ%ﬁ%@bé&?{ﬁ EAR4LdaRS ‘(ﬁ’(én/n to those

I Sonmers ar nrcot i na
akilled intthe arte tanexample, fractianahonystallisatiart andehromiatagraphy.
group, tautoneric isonerismftautonerisnm) nmay occur.
It follows that, unless otherw se defined, a single
Woowventivnai cﬂ@chﬂmdesatdrvbbenmepavdnbbﬁmtolamheot vedividues  $tgeisomers

of rism lnclu scope of the present
ey T, BPertBR HE8 stitdni taifly® G pfequiss Sheidion of the
mmaeltmé lr@cémastarmf afsdthe cﬁh%ﬂvbmaﬁhﬁefodékamptlbl ¥isifal HPLC, or
?f formul a | udi n c%%ounds exhi bitin

TRGHPNANETYE @atﬁ?n P Jiaster i§ Sqits formsd nyreg%t@rb(pf the racemate

Whe surebrRMptichlipadtivaeid GrUHBE SfoPBYarRSieSRRAfiekEd. by
conventional techni ques well known to those skilied in

the art, for exanple, fractional crystallisation and

éOBPés%Ef SRMNticHO RN lihAidds t4hC %b%&%u&leﬂy tb%ceptable isotopic

preparation/isolation of Individual stereol
vadatigne of leenicolinaside cierivative ofipinaula él).opa iisiopio vguanpn is defined

BE e iR Which S8 Redt bRE a8m i feplaced 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 ?H and *H, carbon, such as *C and
¢, nitrogen, such as ®N, oxygen, such as 0 and "0, phosphorus, such as %P,
sulphur, such as *°S, fluorine, such as ®F, and chlorine, such as *ClI.

Substitution of the nicotinamide derivative of formula (I} isotopes such as deuterium,
i.e. ?H, may afford certain therapeutic advantages resulting from greater metabolic
stability, for example, increased in vivo half-life or reduced dosage requirements, and
hence may be preferred in some circumstances.
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racemate (or the racemate of a salt or derivative)

usi ng, for exanple, chiral HPLC, or fractional

W@ roosedobd sat i on of di astereoi soneric salts foraEtBA§/002367
reacti on of the racemate with a suitable optically

C Cld or base, for tartaric_ aci
G oG MRS B L1 Finow (IS Sel Vgl ae ok S Tfe, A) Aot example,
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inclusion in the nicotinam de derivatives of the

i nvention include isotopes of hydrogen, such as 2H and
Iseopisavarigtions wf Hha giadicaeide dedyatives rqu‘ermulg ubhcars generally be

Xyge or. ch.a
gpere ¥g b fhrelficheR Jeciiade i, " ¥eRer skieq e 3t or by
m‘bbessieeeanalugdmsasto 3ihiGte Grdosbed unl the @ccormpanying Examples and
|cot nam de derivatjve of. for ot opes, such
SlebaAIEF 1R SPhiohalq SohicarigteR iR RRERS L <
advant ages resulting fromgreater nmetabolic st abl I [ ty,
n.vivo half-

d
AoxGH0 By LRERE Bstiosh i congy. RvebRen cpige, mixtures of

OO PhiOE U aIERS o Ctid %r?ndléQt)ol@scwéﬂifasaiﬂlﬂﬂl%soﬁvﬁhf‘tﬁ of their
ni coti nam de derivatives of fornmula (1), for exanp

RIETECPWIGEH ) AegePiFglea splRli selvaliese pPB’BiQSB‘%S @P@eugeﬁouns and/or
isHtofleYenANd/ or substrate tissue distribution studies.

The radi oactive isotopes tritium i.e. 3H and

carbon-14, i.e. 14Cl are particularly useful for this

RH&d%?iﬁﬁE gnth\éi ?Wz Sht 'irR/%hﬁor‘?aél? tRE  HE URYE kR ?Loéms of the

ready ns o etection. 'l sot OpIC variations o
micetinamiderdedvatives i tforvuda ¢f) exoephtha ma}me@autlg@lryeamepiable salts

Q‘Ei lg%@Sﬁlﬁﬁ?%gpd;ﬁﬂg@ﬁg,bggmenﬁGFBM gH&ﬁfé‘tQﬁ’g‘“ﬁor ), %gzgeﬁned as

rocesses anal ogous

‘tesved foeohst of the eniamtinarmdar@ermgtn@sa:ﬁxbremlaaﬂ)jln what follows.
Preparations using appropriate isotopic variations of
suitabl e reagents. According to a further aspect, the

Phe sigotinamidendervaticesnofonsiura {), uheis pbrmaceutically acceptable salts

and/or derived 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 inflammatory disorders, allergic disorders,
respiratory diseases and wounds.

The nicotinamide derivatives of formula (1) and their pharmaceutically acceptable
salts and derived forms as mentioned above can be administered according to the
invention to animals, preferably to 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-gastric)
administration and which as active constituent contain an efficacious dose of at least
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ni coti nam de derivatives of the fornmula (1), as well
as mxtures with or of their pharmaceutically

waec@spom e salts, sol vates, pol ynorphs, i sonePCTIB2004/82367
and/ or isotope forns. According to the present
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ntai.n an. effi caci ous dose of | east one

el oraie R acyalefliongnay Be efRIPRdDY Wyﬂch ithe, compound enters

mbﬂmwammk&t@qmpﬂ@%gutﬁal ts and/or derived forns,
in addition to custonary pharmaceuti cal 'y innocuous

exci pients and/or additives. The term"excipient" is

F’&ﬁﬂ:léﬁ%ﬁ@' SLifaPled §SiC bidp eacﬁﬂMns‘trQ%rﬁ Ghéidde %toh& rfoFrﬂ@lQE b€ such as

ound of the invention ol ce of exci
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Iﬁfwcﬁﬁﬁ[gdy' Fé\%' ‘?ﬁ‘ul’u T%d”'n%ﬂb [a?esde %,?gwgsgrg%ht:dmg muco-

phar rraceu
es sprays and liquid formulatlons

adhesive), ovu
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 nfcotinamide derivatives of formula (I), 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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and/ or derived fornms may be freeze-dried, spray-dried,

or evaporatively dried to provide a solid plug,
w@oawdmen9o9or filmof crystalline or anorphous neCEIB2804/002367
M crowave or radio frequency drying may be used for

this purpose. ORAL ADM NI STRATI ON The ni coti nam de
derivatives of fornmula (1) their pharnmaceutically
BRCaphpitnsHld typisaldabiet ideicoyRidnt® mith tied invBetidonivan tomprise:
may be administered orally. Oral adm nistration nmay

i nvol ve swal l owi ng, so that the conpound enters the

gastrol ntesti nal j{gradfentOr buccal or subljingual o whw
admnistration nay” be enpl oyed by which the conpound

enters Nirotiamiste darivetiva ofifeeeulay) f r om t he| mout h. 10.00*

Fornutat U”Mi?r;égri JfﬂlllfﬁefdéiluIB{aéﬁ adm T stTratTom n(é4t_lf'§3

solid fornula S such as tablets, capsul es

containing particlbebes, |iquids, or powders, |ozdnifes

(Linelud na -l L ad) eh
(WLA SRS BN~ A= L B B A ¥ |

o dof OV a4+ el
nano- part i Cuq:lg:lsggr’medlgﬁg’sé(ﬁxp ms (i ncl udi ng 3.00

rrycofadhe3| ve) Magﬁg&j@ﬁ,g@gpgt@ys and [1quid fornmul at h1@ps.

t1ons include suspensions—solutions,

syrups and elixirs. Such formul ati ons nmay be enpl oyed

aQuint|t) 86jBisten if 8bsor@anddAkith %P:é&iﬁﬁl.and typically

conprise ‘a carrier, for exanp wat er, et hanol,
propyl ene glycol, nethylcellul ose, or a suitable oil,

0
100850, PR Yo S8R PALRLoHARET Adomuiain
¢Hemiste domstaniplei by doectacanopriession.ograpukatiph €dryf My ar  melt), melt

GBI S, 278 A Bt e ol hal petp fever
aral may bt cobted orwewcbated. nay al so be used in

fast-dissolving, fastdisintegrating dosage forns such
as those described in Expert Qpinion in Therapeutic

Brirapies of dlcipiehts SiikbR30r byal ladanysieatibnGhelndé 2aftkrs, Toeexample,
(?eﬁly OS; Eg::qﬁ:ﬂgﬁf ﬁ#ﬁéé%&q%&?gg{cw [%:q%g&gtgpcrgami%op atnlgie sodium
citrate, granulation binders, for example, polyvinylpyrrolidine, hydroxypropyicellulose,
hydroxypropylmethylcellulose and gelatin, disintegrants, for example, sodium starch
glycolate and silicates, lubricating agents, 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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Ni coti nam de derivative of fornmula (1) 10.00*
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Quantity adjusted in accordance with drug activity. A
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' I
FSEr) (FEURIBRELE Ry Tl IR oy sonen excivens
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osnotic and coated partlcl es are to be found in Vernma
rmaceut | Techngl ogy On-1ine, 25(2), 1-14

ef%ﬁo"f par PP H‘Bﬁﬁ"? ralgforaylighans %J/'a‘i‘erhﬁt%rﬂ'%ﬁﬁd' pis, for example, by

Wﬁﬂlsﬁ&ﬁh i ma\ys r8adifnt bd\oacdordfiRhé®4 uBINGENTERAkd  pharmaceutical

| STRATI ON
'tA‘e[():Mm[?']ues well known to those skilled in the art.

The solubility of nicotinamide derivatives of formula (I) 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 the use of solubility-enhancing agents.

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 transdermaily. 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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The nicoti nam de derivatives of formula (1), their
phar maceuti cal » acceptable salts and/or derived forns

wotooshedpnventi on may al so be admi ni stered di rBCI/IB2004/002367

into t he bl ood stream into nuscle, or into an

n g | e s_f.or ar ent ral
BR80T O, P By, ovoor an
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exci pi ents such as salts, carbohydrates and buffering
jesto8. (preferably to a pH of from3 to 9), but, for
sonme applications, they may be nore suitably
formul ated as a sterile non aqueous solution or as a
fermedatigiismfar Jopisalyadinisiragom JmmeB darmilatedatoshe iramlediate and/or
YildiffddGefRUsE. l?\édlﬁé& Félé&el fﬁ?rﬁ&gf?n?hs lﬁaﬁdé!\’aélgged TFI?StaIf‘led pulsed-,
preparation o ter at1 ons un
coniddlieid odigal- ﬁaﬂgemdaaml progtaynregd pHieades Ihue nicotimamide derivatives of

Fetle B8y RETB AT & B oRb APATIl BRHEAGH A G otantec

slepaitprovitingddngitecotrelease dethdarctivatompeuraf. formula (1)
used in the preparation of parenteral solutions may be
i ncreased by suitable processing, for exanple, the use

uﬂI;IALE_D/INﬂTRtAg‘?ASﬂrA&WﬂimMﬂ?I&BYSi ons (feefWD at
47495 0 use of appropriate fornul ation
{1 BEHHGR eﬂ' G%rﬁvagﬁeﬁ AL frwianf) Gai alsol b gdmiparedrptranasally or

agafhAation? rthba’lel iANGe ffeim W%e&ly%cﬂbdé{‘q%ﬁérsélbﬁé 'é@a"iﬁbkture for
be fornmulated to be i mmedi ate and/ or nodi f rel ease.

RemPleedn Péir)éé’i%‘df wmcé@seolﬁsanhydf%eord@pm}wrate form, preferably
fbHohldratt, amﬂ#Hltﬁj?%xtr&r?%AéﬂsbeH]a‘ﬁH?Séngﬁ @\,ﬁ%ﬁﬁj fR%bse, sucrose

progranmed rel ease L ADM NI
AT cehalesa. der des i @atmlixass esmpanent rpasticle orforregxanipler eixed with

ﬁﬂ&ﬂﬂo‘ﬁbt@éfﬁohoé)H%&\Ndér%haler or as an aerosol spray from a pressurised

container, pump, spray, atomiser (preferably an atomiser using electrohydrodynamics

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,
aqueous ethanol) or a suitable alternative agent for dispersing, solubilising, or
extending release of the active, the propellani(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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the skin or nucosa, either dermally or transdermally.
Typical fornulations for this purpose include gels,
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single dose or, more usually, as divided 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-,
pulsed-, controlled dual-, targeted and programmed release. Sustained or controlled
release can be obtained by using for example 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 formulation.

According to a preferred aspect, the nicotinamide derivatives of formula (1) of the’
present invention are administered intranasally or by inhalation.
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formula (I). The overall daily

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

ENABLING TECHNOLOGIES

The nicotinamide derivatives of formula (I) 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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dose wll typically be in the range 1 ng to 20 ng
which may be adm nistered in a single dose or, nore

waismalohypo4 as di vi ded doses throughout the day.PCT/1B2004/002367
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formul ation. According to a preferred aspect, the

ni coti nam de derivatives of fornula (1) of the pr esent
on are adm ni stered intranasally or

E&habiafiniofa BE%LI{UWFB@ @t&%@%wlﬁqmsg\lﬁ RRe nicotinamide
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gefiviatives e eigrmulet ) lig Wypicalyyiimeheyranger 08R4npigég itm 100 mg/kg
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tl e eye or ear, typically in the form
g?fa/&@ %4/ gﬂf‘ﬁ doamiiadh, mrpeh@meavcaélmacpewbi% salts and/or their
dérﬂie@lnfd?msPHaﬁcﬁlé;@tb%duseﬂ %%'éeco‘ﬁ?dn'\aii%n \gtl'i‘edne or more additional

formul ati ons suitab ocul ar andi al
Heransuse ragentsntq hel QR:i@de!n#ﬁf?féﬁttQ a ma@ae@tcaebtane spaegparticularly

é@sﬁ%blﬁg}agegﬁé eﬁBQ?Qﬁ{S ’Th‘éoére!cﬁﬂﬁ "égnd%gfe additional ftherapeutlc agents

non- bi odegr adab I cone
mepy saigo ahedapacwtirtamm glegvativesi efuther fm;ly\slae(it thelrcphaamaceutically

SR Bl ISR By PRHS: Y Al e ptors koown
tnezrts r!\dxvmdypicalty, tree seebhd laadintore therapeutlc agents will be selected from

a different class of therapeutic agents.

As used herein, the terms “co-administration”, “co-administered” and “in combination
with”, referring to the nicotinamide derivatives of formula (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 ageni(s) to a patient in need of treatment, when such
components are formulated together into a single dosage form which releases
said components at substantially the same time to said patient,
= substantially simultaneous administration of such combination of nicotinamide
derivative(s) and therapeutic agent(s) to a patient in need of treatment, when
such components are formulated apart from each other into separate dosage
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pol ymer, for exanple, hydroxypropyl nethyl cell ul ose,
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be found in Internation a
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adm Rintdg Rt ddd phfediiuman patients, the total daily dose

of the nicotinanide derivatives of formila (1) is

typically in the range 0.001 ng/kg to 100 ng/ kg
'df R 'eQ?mpl‘éE ﬁoéthétethe@ébél.h@ d(?é@h@s @hicAdfibpitet isdd Mcombination
a
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(a) 5-lLipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP)
antagonists,

(b)  Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTD4,
and LTE4,

(c)  Histaminic receptor antagonists including H1, H3 and H4 antagonists,

(d)  o1- and a2-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use,
.(e) Muscarinic M3 receptor antagonists or anticholinergic agents,

() B2-adrenoceptor agonists,

(g) Theophylline,

(h)  Sodium cromoglycate,

(i) COX-1 inhibitors (NSAIDs) and COX-2 selective inhibitors,

() Oral or inhaled Glucocorticosteroids,

()  Monoclonal antibodies active against endogenous inflammatory entities,

0 Anti-tumor necrosis factor (anti-TNF-a) agents,
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patient as well as the severity of the disease.
Accordi ng to anot her enbodi nent of the present

wO0 neosnbe9en, the nicotinam de derivatives of thect/Buw/@2367
(1), their pharmaceutically acceptable salts and/or
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(ggcorll@wgﬂglsgr%@egédﬁgﬁérgﬁal t herapeutic agents may al so
(bk a Imhibitars ohrmaitix reteallopioteasses GFIMPsy formula (1),

GRSl T RRAGTRIRL NS o RRS SR fadniand/ or thei r

rns, Or One or nore I'tors known in
(hhe d&iastasdebinbibitgysi cal |y, the second and nore

t her ut L. | el ected froma different
(3?as?%f‘%'ﬁ%?‘%%%??agwa%%ﬁsgg As used herein, the terns
(tyc o- anhibitors of atokimase, " co- adm ni stered" and "in

conmbi pation with", referring to the nicatinam de

G SRR it ok H8pATING oIS oF o P SR

(/her apedinatersagfand BFkb pathvizaneed IKIOinkib#Drs, and does

refer to and include the follow.ng : _sinultaneous
Mani Masnishabrrbe slgesed BRI P @ tiAERG nani de

@er i kibigés)an@nd therapeutic agent(s) to a patient in
need of treatnent, when such conponents are fornul ated

tybgetiPSrMARKinage ntipifAS dosage form whi ch rel eases said
conponents at substantially the sane tinme to said

patient, substantially sinultaneous adm nistration of
Acpsindiog rtbi thatrresendfinvandieni eembinatiereof (e nigefiaamiggderivatives of

4 C agent(s) to a patient in need of
bREURRG

when such conponents are formulated apart
f r emreasdarioichdd3 i neteptee paganists dors syéicholinergithi agents gncluding in

e sy B, AP ol i R Ry romice
s ubstaxittapiirh saltd) masetebtomide, tpereegineaaine fllenzepine,
o dotrefiPaBeTR Faprsk SR tHlafapucRb Bl (gymetgro and
a patdamféterd), need of treatnent, when such
» p38 MAP kinase inhibitors,
= H3 anatgonists,
= glucocorticosteroids, in particular inhaled glucocorticosteroids with reduced
systemic side effects, including prednisone, prednisolone, flunisolide,
friamcinolone  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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conmponents are fornul ated apart from each other into
separ ate dosage forns which are taken at consecutive

WO 2008509994 sai d patient with a significant ti nmePCTIBE0#102367
bet ween each adm ni strati on, whereupon said conponents
are released at substantially different tinmes to said
patient; and sequential adm nistration of such
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sald atient. Suitable exanpl es of other thera tic
SWFAMP iy tuse, @s@ﬂippﬁS'bbnfﬂrrfﬁ@dlﬁhn%tb% gts of numerous
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armaceut 1 cal acceptab e sa t's and
in o rvarietyc ofi iy siolngicat eprogesses.niherd isviextesive lite(adyre in the art

d%st:lhl\sl’igﬁytﬂg n e%é %’f L%li Aﬁ,@bﬁ’ér o&r? v%Fl?Es lﬂzfga?ﬁ%%tgﬂ?{%‘éu Jesponses,
wiiclago radsiltﬁon( toTIéAMP inoréasd, ngclam aigubitien sof oduplefd3dde production,
ety snRrate Ay ot aaRTsratioh (EGEH Rlease nggosinophis,

relitrophits ahcachoaoodept or agoni st vasoconstri ctor
synpat hom netic agents for decongestant use, (e) _
Muscarinic M3 receptor antagonists or anticholinergic

mee@fbﬁe éfﬂ;rtﬁena%Faacgnow preEEt Shentioll) reli8ORBY el 08e of the
nlg tlnamndeutr:}:er(i:vra%cgs oy formula (1), their pharmaceutically acceptable salts and/or
derived forms, in the treatment of diseases, disorders, and conditions in which the
PDE4 isozymes are involved. More specifically, the present invention also concerns
the use of the nicotinamide derivatives of formula (l), their pharmaceutically
acceptable salts and/or derived forms, in the treatment of diseases, disorders, and

conditions selected from the group consisting of :

= asthma of whatever type, etiology, or pathogenesis, in particular asthma that is
a member selected from the group consisting of atopic asthma, non-atopic
asthma, allergic asthma, atopic bronchial IgE-mediated asthma, bronchial
asthma, essential asthma, true asthma, intrinsic asthma caused by
pathophysiologic disturbances, extrinsic asthma 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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(i) COX-1 inhibitors (NSAIDs) and COX-2 sel ective
inhibitors, (j) Oal or inhaled 3 ucocorticosteroids,

w@ kjosheec| onal anti bodi es active agai nst endoPEnTtRee04/002367
inflammatory entities, (1) Anti-tunor necrosis factor
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El astpfmsambnial bétironig, ofhstiuchige NARIBRar)2 Aise8S€ PICTPD), COPD that
agoni.st s bitors of urokinase, (u) Conp ounds
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ant | q%ﬁg%i‘i’t\%" agylf regpinalang distress siadrope %ﬁﬂ% iexaessbation of
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conbi nation” of t cotl erivatives of fornmula
(1} \RNEHMOCOMDS. o0f| whateMBr rtmaepetbtogagmm patbogenesis, in particular

ant i t%*ﬁ%hh%@é&b atﬂs{“.é m:éorom %eéé&fz érhcﬁill m{;rsogpt gonsisting of

i pratropi umsa ot ropi U
namelajurbinosis der, bzaqute oponkmrséaﬂlsmsenaa'r&lhryacbslsnmdeniners’ asthma,

o RPRBp o MBS R ohaBEH 07 57D S ek cavsoa

sal mbyénhwling tins3 Busiifdnk osisisie faatiherb] dideresis caused by the inhalation of
iron particles, silicosis or grinders’ disease, byssinosis or cotton-dust asthma
and talc pneumoconiosis;

* bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis
that is a member selected from the group consisting of acute bronchitis, acute
laryngotracheal bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus
bronchitis, dry bronchitis, infectious asthmatic bronchitis, productive bronchitis,
staphylococcus or streptococcal bronchitis and vesicular bronchitis,

* bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of cylindric
bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis, capillary
bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular
bronchiectasis,

= 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 nonpurulent 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 inflammatory arthritis,
degenerative arthritis, infectious arthritis, Lyme arthritis, proliferative arthritis,
psoriatic arthritis and vertebral arthritis,

29



H3 anat goni sts, glucocorticosteroids, in particular
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invention relates to the use of the nicotinan de

der veRIWREEVigE pbrwhataver fypes haliglogihaphraratiegangsisy in particular
accepgaplrrisiak that8H Aember 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 uveitis, choroiditis;
and chorioretinitis,

»  psoriasis;

» multiple sclerosis of whatever type, etiology, or pathogenesis, in particular
multiple sclerosis that is a member selected from the group 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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» 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
secondary to chronic obstructive pulmonary disease, pulmonary venous
hypertension, pulmonary arterial hypertension and hypoxia-induced pulmonary
hypertension,

* bone loss diseases, primary osteoporosis and secondary osteoporosis,

31



pneunoconi osi s of whatever type, etiology, or _
pat hogenesis, in particular pneunoconiosis that is a

woreos®e0993£l ect ed from the group consisting of PCT/IB2004/002367

al um nosi s or bauxite workers' di sease, anthracosis or

m ner t r firter t .
T3 Sy e SHER A84Be o UG WAE ] Y Baogenesi
i nhal inrpgrtiduéarcdusantifal nenvoas systdamfdmirha‘rthat isiad@entbes selected from

' I t' of articl. li,cosis
or - ort kel Eat el St Abrndrs i, brliSRnRsoase.
and tlebmlr{gﬂeaummmm}'l impaifern  hardive l@ﬁ/sMh@dib @Vdfugt )d@@endence
tiol t Si s, articul ar bron
Cha ditBriosflerdl e ORE AN denieieh 4hd) AsapmB BN Funfitgioms chorea,
acut enises biskhse, paealyds bgitansgahd arieaic Arophied) ti S
arachi di¢ bronchjtis, catarrhal bronchitis, croup

br SncRTECHQN. esRecAg iBfeCHons by viuses vm%elaswmawrt@es increase the
br oncitbliliGtionP6ORNELY HE tRIiORE! bt %he?élﬁ@ﬂ%h C\ﬁl‘&%&é‘ %ré’ 'sensitive to

streptococcal bronchitis and vesicul ar bronchit
br onciregylations O(f)fTN\'frdt'é\/melrt b, setthall ey, raphcatlon or other vital

pat ho&%ﬂ%ﬁ‘s %re n#/'irﬁb'écﬁ'éd ki’rﬁé?urkﬁ 5%rﬁ§ \N?ncﬁ'n rhérgﬂer selected
menber sel ecte fro e group

br oncirera dhexgrasip cs:aekstmgméu%ﬂ,dﬂ%z e&ncblsll\/s3 ¢)dmnégnlnv|rus (CMV),
br onoﬂh S 'a%enéﬂﬂ]sgk al X tﬁe‘?@&@vﬁﬁg ¥ 'lrfc&@%@ I tgrpes zoster and

bronchi ectasi s ronc iectasis and !
broncﬂiele)esasmslex seasonal allergic rhiniti s or

pere nla I |crh|n|t|s or. sinusiti at ev
typ er&' } l(ﬁ "HS?tf%‘éeWQ%re? sglﬁ Wf ﬁfngl are sens:tlve fo
Si nu&u;:tregultahtm bysTMF-WeofoehcﬂSENECd i@ﬁbcfdcﬂm ﬁﬂﬂeh@f ‘hU@t e g fungal
consi sti.n nt or ul ent SIﬂUSItIS
o "o Pehings; pidpiedy BN ATBISLETed 1 PBENCAR D &t@ﬁr “drugs of
\% S phrie fdr mmtﬂéath'ileﬁt of éyfs@ﬁm:yﬁla& ad th@s ﬁwfétftlons including but
atever type, etiolo at hogenesi s,
part 2rBingt inled Tau RRNMBinen eidk PO Ps riidaaiepre.g. dotrimazole,
sel ecédMak61@MrhibShaHoR Parkd ketotbhashl®f RGeS, @ (TS hfluédn%zole and
acut e gout arthritis, chronic inflammator hr|
itranazole as well as amphotericins, e.g. Ampho erlcm and Ilposomal
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
» psoriasis, 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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degenerative arthritis, infectious arthritis, Lyne
arthritis, proliferative arthritis, psoriatic

wa@edaokoodvs and vertebral arthritis, gout, and PEeVEB0am®d2367
pain associated with inflamuation, an
eosi nophi |l -rel ated di sorder of whatever type,
etiol ogy, or pathogenesis, in particular an
Acxirdioghtd -anethet eabpaict dinel presdrdt inventiomeatbtes #elpacticathr to the

AR S RuSRRL ) ol 2 bERBDl e RABE R iooases
¢Bb) Blaxﬂhaé COoI"m'sEdIWBeaJleltls aollegenduis| oatg Icplitis polyposa, transmural
&85s PBRsstalve ol onme. cont ai i ng. cosi nophi | s
allergic granul omatous angiitis or Chur g- St rauss

syndronme, po rteritis nodosa (PAN) and system c
Aedtilofuriienga '«*}Zﬁ&&mﬁ thespresgﬂbpsmcer@eﬂnalﬁptﬁeéete%utpeﬂ@ gse of the

SesHRInibé SerigRNbaof fdi'l%hléa{n' tHet p Mrrr@hé@cfc%’lf aeéep?ét%’ s8its and/or

eczenn urticaria of ever type, etio

derived geras, for the, manufaciueef adrig énawagtmaDEg% mlm@rmeﬁtwlty In
SEHiERhE thd b%ﬁ{‘lﬁv&{tf&ﬂg cgﬂ&-fsrh?tﬁé‘gsé’gf HEMBS iR b&R atives of

urtrcaria,
iQfmUl@aﬂ),of@eml pi‘laﬁmaeewtalally memmablemal’asaamcb{pr olegigec &rms, for the

: gﬁﬁfac 9%‘?%‘]' fjmg[a{‘o?athbat elﬂ?rééﬁtrs ? glgﬁ\ir?aclelilf(: g'?]sl(.:p"é‘r% ory, allergic and

|opa iC ur rra
snar-nf@mmga dlae@esedhsmdershoéndﬂmbgdmoust laodr mre coredisely for the

e .aut.osomal do r,i.n the
HRERL e caRoraR Aoy e Yeldte Tl et and
papul ar urticaria, conjunctivitis of whatever type,
tiolo or t hogenesis, . .in particul ar
B ot o SR REpoane Ty St vep adreBleuiartrinterrsting method of
geament 0N 3l wiaiigal OincREINgNa hufRiN HERE) With'aSPD@thﬁlbltor including
catarrhal conjunctivitis, acute confagiou

teatingralq wamraal with an effective amonet ¢ha @Ip@,ﬂnaam'@@ derivative of formula
@R MsUskerindbbitfoallF BESSH 8016 2aftE ra'ﬂl@l’or%?ﬁvé& Goinyd, tMt§r’e precisely, the

urulent conjunct|V|t|s and ver nal conjunct|V|
M@é‘?'ﬁtl ventih darevides 13 rarticelarty) infgrestng paemogeafegnegtment of a

P81 inEikbiRlg &'MGthbh Belngaio fr8at3in inflammatory, respiratory, allergic and

scar-forming disease, disorder or condition, including treating said mammal with an
effective amount of a nicotinamide derivative of formula (l), 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) :

Examples 110 5
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menber selected fromthe group consisting of
inflammation of all or part of the uvea, anterior

WQ2@sno®o4iritis, cyclitis, iridocyclitis, PCT/IB2004/002367

granul omat ous uveitis, nongranul omat ous uveitis,
phacoantigenic uveitis, posterior uveitis,
choroiditis; and chorloretlnltls p

mul tiple scler05|s of whatCever etyo Iogy, or
pat hogenesi s, Jpartlcul e scherosis that is
a menber selecte onsi sting of prinary

progressive multiplg sclier oslrls and relapsing remtting

mul tiple sclerosis, g ne/ i nfl ammat ory di seases

of whatever type, etiology, or pathogenesis, in

particul ar an autoi munelr{| ammatory di sease that is
anenber selected fromthe gropup consisting of

aut oi nmune hemat ol ogi cal\(di sbrders, henolytic anen a,

apl astic anem a, pure red&ell anenia, idiopathic

t hronbocyt openi ¢ purpura, system c | upus

eryt hemat osus, polychondritis, sclerodernma, Wgner's
g-r(&rﬁllﬂnetmtamnmroplyd)r -8utiogersodiingide Gd@Bhiorias (1 6#eq) was added to

hepat i.tis, ast heni a gravi St evens- Johnson

@yﬁaf” AR of gifshat'RINg s@fdd%"h?%f oﬁﬁ?ﬁ]né’r‘?ﬁﬁm"é‘?ﬂmﬂ%y(" 2eq), 1-
hyorokybensetfistsle  Wyarit@t i(V.eegp! ithd Sap%ﬁﬁé@ Nacid (1eq) and N-
ve's disease, sarcoi dos

SRR S g o el B dansimeibnns, (bRaumarli end the reaction
shirtgtRaY rbbrhi t@hibe%tﬁfeh@&' $8 HdﬂY@ e RikRPE LR ?%rtltloned between

di abetes nellitus tf\; , Keratoconjunctiviti
dphlaamethang angc dN; yﬁ;rpcmOm facidyi ariduthe ilavess stepaiadéd, adding a

erﬁl}ﬁ\a&du%ékiﬁ?ﬁétﬁaﬂ gé EF&/’éﬁ{ blte|0$|lt? |6H1§rh%rlebﬁ€9csés§ary The organic

I di opat hi ¢ pul nonary rosis
efraseewvas cieagentrated undeh redidcad pmaurenelpmrresndue friturated with hot-

%é%@?g@%etg%zgﬁomﬁﬁ%qlt%eggidaﬁggreﬁi egﬁr%}?;t%hgd to give the title

¢compeundsat or y/ hyperproliferative skin di seases, benign
fam lial penphigus, penphigus erythematosus, perrphi gus

Ex R® Yield Data
no (%)

/A 96 | "THNMR (DMSO-ds, 400MHz) 5: 0.64 (m,
1 4H), 1.50-1.80 (m, 9H), 1.84-1.94 (m,

2H), 2.26 (m, 2H), 2.62-2.82 (m, 4H),
3.64 (m, 1H), 3.90 (m, 1H), 5.16 (M, 1H),
7.90 (d, 1H), 7.96 (m, 1H), 8.08 (d, 1H),
8.26 (m, 1H)

LRMS: m/z ES" 444 [MNaJ*
Microanalysis found; C, 59.53; H, 6.55:
N, 10.01, Ca1H2sFN3O3S; requires C,
59.84; H, 6.70; N, 9.97%.
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fol i aceus,
al | ogeneic graft
W passpdoant at i on,

and penphi gus vul gari s,
rejection follow ng organ
i nfl ammat ory bowel

prevention of

di sease PCBD200£002367

what ever type, etiology, or pathogene5|s in
ar-t+et —afarratory—howelk—gisease rerber
gel Lecrelolcuf he group “consi @N"ﬂ% @“%Qrdsag@@ﬂ}éf) 6. 1.60-
col2tip, d s pol ypgsa, tﬁ&ﬁﬁ@HFQbHyCé24£ZB4 (m, 5H) 2.64-
ullceratix€>sgFitis and |Crohn's di sease g
shock pf whalever type, etic2d§&f“dﬂﬂb§t ﬁ%ﬂt 94KW,1H)
particplar S&ptic shock that g ?n”ﬁ@P@H4ﬁ?§§?%eQTiFf@@(m
t he grpup consisting of rendl ‘fall'ure] acute ren
failure, cachexia, nmaldrial d&0h@R8&m, BipSe2E enalH)
cachex| a, uremc cachejia, QRIS LALPEX 1432 hexi a
suprargenalis or Addison's disease, cancerous cachexi a
and caghexi a as a consequenddlicfoanalfysistfoond;bg, ﬁl‘hQS H, 6.30;
human | nmunodef i ci ency |vi r ug [ i &) , .
pul monpary hypert ensi on |of \Mzﬂever (f?ﬁp@%??%’l Jg.gtflggrreqU|res
pat hogenesi s incl uding |pri rmlty 6L 3ybh 8r32; Ny Besgoensi on
caccpht i al hyvymAart Ancd n huyunort anci Aan
sdondrycoaongest  vq Readt "KM UHRGloR ) 5 160
hy}qert econdarly to chrasy ?moﬁ’ﬁl;lf g%gé_‘gg‘?so%m 5H), 2.64-
pul nonp S pul onary venous
pul nonary arterl.I3hypertencﬁdﬂ)ﬁmd”ﬁyé&ﬂﬂﬁhﬂﬁﬁuﬁéﬁ(m 1H),
pul monary hypertension,| bong ﬂ#)s?%%e(ﬁ] z(p_[l FB0Ym, 2H),
oslt eopprosi s and secondary csteoggr03|s 31
negrvous system di sorderls of ,dﬁﬂt9@6(n92H¢Hb@@(m 1H)
or| pat hogenesi s, in particul t
sylstem di sorder that ig a m%“ﬁsg@{ie@tgdéld ? Im@he
grioup fonsi sting of depr essi|dicroanhalysis feusd;dCs€6269; H, 6.43;
Par ki nson' s di sease, |earnii ry,d | nt,, .
tardi ve dyskinesia, drug depghggﬂ%gﬁgaﬂ¥ﬁ#gg§t§gﬁgéﬂ%quwes
denmentj a and denenti as |t hat |&@;GMIakly 68N, BJBH' S
cherea
CH, 67 "HNMR (CD30D, 400MHz) &: 1.70-2.06
4 /©/ (m, 10H), 2.36-2.46 (m, 5H), 2.72-2.86
(m, 4H), 3.98 (m, 1H), 4.16 (m, 1H), 5.16
(m, 1H), 7.26 (d, 2H), 7.70 (d, 2H), 8.06
(m, 1H), 8.18 (d, 1H)
LRMS: m/z ES* 494 [MNa]"
Microanalysis found; C, 62.98; H, 6.37;
N, 8.93, CasH3oFN303S; 0.3H20 requires
C, 62.95; H, 6.47; N, 8.81%.
N—K 21 |'"HNMR (DMSO-ds, 400MHz) &: 1.80-
5'A & 1.95 (m, 10H), 2.25 (m, 2H), 2.60-2.70
(m, 2H), 2.70-2.85 (m, 2H), 3.85 (m, 1H),
3.95 (m, 1H), 5.15 (m, 1H), 7.15 (s, 1H),
7.25-7.60 (m, 4H), 7.75 (m, 2H), 7.95 |
(dd, 1H), 8.10 (d, 1H), 8.25 (m, 1H),
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W son's disease, paralysis agitans, and thalamc
atrophies, infection, especially infection by viruses

wob@seir9such viruses increase the producti on PET/IBIFO4002367

in their host, or wherein such viruses are sensitive
egutatTonof —TINFa—n ety bestgso—that—thetr
ati on or other viftal lél?’?(ﬁ Qb;rlég}él\):e adversel y
ed, including a Virus |\WRMS$: mk BShettgiNajel ect ed
he group consistijng off HI V-1 H V-2 and.H V- ]
Ll oviras (O, |1 o 1 yiepanald dofiodiots il 7. 5.84;
viruses including Herpgs zasts® and HREMe®;S;0.6H,0;
X, yeast and fungus i/nfections wherein sajd
and fungi are sensiti éeqLBret?éieQﬂﬁ ﬂ'ﬁér@%i?}"ffﬁlﬁ-o%‘
or elicit TNF-a production in thelr host, €. g., fungal

meningitis, particularly when adm nistered in _
5 m-BiRYi-Bwagplers-earhexyligagiskwas oktaisieddrany Capedge Major

i £ O URAYIMBFprYRS SFHSC u?/&ﬁé% t@@ ?)gz%@ gg%’éaéi I ‘?\%{hgl?igsopropylamine,

including but are not Timte ym XI ns,
aeqiMrerpaug,wa&ﬁiumt@ﬂé@m meghanel.ot ri nazol e, econazol e,
m conazol e, and ketoconazole, triazoles, e.g.
fluconazol e and itranazole as well as anphotericins,
Exgmplesithiotledr i cin B and | i posomal Anphotericin B

i schem a-reperfusion injury, ischemc heart disease,
aut oi nmune di abetes, retinal autoimmunity, chronic

| ynphocytic | eukem a, HV infections,Hl upus
eryt hemat osus, ki dney and N Se Rir ogeni t al
pr osfjat e di seases,
reduction of scarFJ{o i uma® or ani nal
body, such as scar i oNin the heal i ng of acute
wounds, and psori a§j s,..Qt her der mat ol ogi cal and
cosnetic uses, includNng dntiphlogistic,
skin-softening, skin elastjcity and

noi st ure-increasing actip ties.

Q)

S

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5eq) was added to a
solution of the amine hydrochloride from preparation 15a (1eq), 1-
hydroxybenzotriazole hydrate (1.2eq), the appropriate acid (1eq) and N-
ethyldiisopropylamine (4eq) in N,N-dimethylacetamide (7mimmol™), and the reaction
stirred at room temperature for 18 hours. The mixture was partitioned between ethyl
acetate and 10% aqueous citric acid and the layers separated. The organic phase
was washed with sodium bicarbonate solution and brine, then dried (MgSO;,) and
concentrated under reduced pressure. The crude products were purified either by
trituration with isopropyl acetate to give the products as solids (A), or by column
chromatography on  silica  gel usingg an  elution gradient of
dichloromethane:methanol:0.88 ammonia (99:1:0.1 to 96:4:0.4) (B).
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According to one aspect the present invention rel ates
in particular to the treatnent of a respiratory
waoele@sas®94 such as adul t

(

ARDS) ,

bronchitis, ch

respiratory distress SROTIR20®L/002367
ronic bronchitis chronic

bstruetive plllzrmnor ¥ dicaase (CORPD f‘\ICfI cfibrosis
5 }

St
Ndng hi

nvent.i

enphysenma, brd
nitis.Accordi ng
on relates in._p

nXIﬁTcgc;aglv; ui:hr oni @& nusitis

t(g)anot her aspect the present
articular to the treatment of

TS NT O T T

astroi
rglam
i seass

B ypos

till f
el at e{
or mul {

havi ng
pr esent
ni cotif
phar mac
flor ns,

o

nd/ or

infl

ntesGhhal (Q)
mat or y_bowel di g
' is, coll
Smur al g
aspect @
t to tlhe use of
(1) CHheir pha
derived fornms,
a PDE4 i nhibita
i nventions con
nam de derivati V
eutically accep
for the manuf ag

di8s or déHNMR (DMSQ-Hig $0AMHZ) 5: 1.60-1.90
B
eases ghcgfql-p;is A5 347 fm”sﬁ) 2.60-2.80

agenoy col'l
olitig (apndHy 3;822&1(111, \1H) 96 t(ing 1HA 5.18

the i A% ROt B8 (B Ptz o 18 apo. 810

r rraceLt(npaHD)Bm@erli-E)bl e salts

Y e ARG AR So b

cerns |t\Niero4palysik folRl; C, 63.16; H, 6.58; N,
es of fornul

tabl e @H@F&O@rp@glao requires C,
ture cf63a14qu.pg TON, @ty@% r eat ment

rataory Iprnlc and

N

slcar - f or miATdi seases,
1€ prec fQthhe
di sorde¢ aFa~gondi t i

cdﬁsequence t he\.pfesg
particul arly |0fé§est|

i
a
i
f
a
n

inflannatory, respirat
i sease, disorder or d
ai d mpnmal with an ef
erivatli ve of fornul a
cceptable salts and/ g

d

S
d
a

mmal |,
nclum
nount

ts pharmaceutically 3a

or ns.
parti
anmal |,

ammatory  respi

i ncl udi ngCilshy
ng treating sai
of a nicotinam

More precisely,
cularly interes
i ncluding a hu

9% sor deNMR alDCland0oMbla | 5:ahd0-2.10

t r eat|ment ses
ons tHh a}dé—fl)r i 3%632( LAk 242286 (m,
nt i nvelit)j 2:88HEPSH}EH3G (s, 3H), 410430

o bl 220 SABTERE Bty k. 748

S ngf(hw , WH)7 3a (m‘ f1$—9t 7@ Sd 1H), 7.84
e derjivative

ccept gffe @blqg& éﬂ’dﬂgy %Iéé i(@edt), 8.28
the grgsapy invention provides

ting n@thod of treatnment qf
man bdiligiS1H/z E@ 2987 iMNa]

ory, alhigfhalydRdoSiRIc, 581 18: Y 5.89; N,

ondi tijon, |nclud|n treéat I ng

fecti e9 AFrmsHadNRs P d@qiurf%mﬁdéii 30;
(1), ,égggqﬂgﬁgy%Lcally
' NB.

r derilve

820
B

47 'HNMR (DMSO-ds, 400MHz) &: 1.18 (t,
3H), 1.60-2.00 (m, 10H), 2.28 (m, 2H),
2.62-2.80 (m, 4H), 3.08 (q, 2H), 3.80 (m,
1H), 3.96 (m, 1H), 5.28 (m, 1H), 7.28-
7.40 (m, 2H), 7.52 (d, 1H), 7.60 (s, 1H),
8.00 (m, 1H), 8.14 (m, 2H), 8.28 (d, 1H),
9.92 (s, 1H)

LRMS: m/z ES” 587 [MNa]*

Microanalysis found; C, 55.11; H, 5.87; N,
9.87, CosH33sFN4O5Sy; requires C, 55.30;
H, 5.89; N, 9.92 %.
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Furt her aspects of the invention are nentioned in the
clains. The follow ng Exanples illustrate the
w@e@sacabi on of the nicotinam de derivatives oPCT/IB2004/002367

f
5

h
a
h
a
d

S

W

h

ornula (I)

Exanples 1 to

viecearhn

L= \O LJI IIEL Iyl am IIUIJI

ydrochl offi & (1.67eq)
ndtie hyd Hrlde fr
ygr oxybenzotri H)
tPd (leq) and cﬁﬁet yl di

chl oqonet hane (G
tirred at room tenper

ydr ochl ori c acid,

om pr €
ydrate (
iisopr
nor

ature
as parntitioned betweegn di ch
and the |

m ni mum vol une of net hanol
wher e mecessary. The drgani d fthase was concentr at ed

AT
J
S 4

H

t

imrh:
T A\

TR PSS e FEiMBR) end20 @

rm)aw &1 b@a(nﬁ 11695])2 28-(m, 2H),

% propri ate
@:@2—8 (43*)33@9 (nh 1H), 3.80 (m,
)1’ )aﬁ@st('ﬂ?

Lea
18 "hou “_B’ %?gqm’gt'—a‘r 2'38 (m,
I%i)oﬁtﬁ@l‘(ahé FHind.6ONm, 1H), 8.00 (m,

aﬁ.@; éve réH)el pl?g‘?lgﬂ .90 (s,

‘prec

bt | sopropyl acetate.] and eyt o eiphl "
filtered off angl dgiﬁeilH}\'(I\J/Rgi(Mctdm(aelysblfmrﬁd?;m?ﬁmgﬁgl,EX12; N,
z(me“1JI El)a;a 150 1. 80 (jm 9H) IE Lo Pl g B 56.04
() 2, 2 022,52 (ml B, | MO degs 3 0 (m
T "' *'"'?ﬂ [4&,\,5’ nﬁ}ll\@mmb)q MQQMHz) 5 1.70-2.04
ggﬁgggal  oun: regZ Cf59- 33m, Hor; 2236-DluslfinO5H), 2.73-2.81
A (m, 4H), 4.05 (m, 1H), 4.16 (m, 1H), 4.57
OH (s, 2H), 5.34 (m, 1H), 6.87 (d, 1H), 6.91
(s, 1H), 7.82 (m, 1H), 8.11 (m, 2H), 8.36
(m, 1H)
LRMS: m/z APCI* 504 [MH]"
Microanalysis found; C, 58.78; H, 6.07; N,
8.12. Ca2s5H30FN30sS ;0.4 H;0 requires C,
58.79; H, 6.08; N, 8.23%.
NP N 48 "HNMR (DMSO-ds, 400MHz) 3: 1.60-1.80
11 ):/ (m, 8H), 1.80-1.96 (m, 2H), 2.20-2.32 (m,
A

2H), 2.64 (m, 2H), 2.78 (m, 2H), 3.88 (m,
1H), 3.98 (m, 1H), 5.16 (m, 1H), 7.42 (m,
1H), 7.60 (s, 1H), 7.70 (s, 1H), 7.86 (m,
1H), 8.10 (m, 1H), 8.26 (d, 1H), 12.50 (m,
1H)

LRMS: m/z ES* 470 [MNal"

Microanalysis found; C, 55.62; H, 5.96; N,
14.98, C21H26FN503S; 0.5H,0 requires C,
55.25; H, 5.96; N, 15.34%.
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59.84; H 6.70; N 9.97% 68 1HNWR (DVSO de, 400MHz) d:
1.60- 1.96 (m 10H), 2.24-2.34 (m 5H), 2.64- 2.80 (m
wWaRhoso®84 (m 1H), 3.94 (m 1H), CH3 5.16 (m PAH)B2004/002367

6.14-6.32 (m 4H), 7.96 (m 1H) 808(m 2H) 826

¢ 61.25H 6. 5050 | IiBo treEss, TO0NHEI0S: 180210
faghi redoC o1, 33: H.16.52: | iy HoRRe 450(,,;,Hy|s4§e 2.7 (m, 4H)
DVBO [de, 1. 60-

M 5H) .80 (m 41429 (rrB 18@ féﬁ?(m1H)35§§ (m, 1H),
(m 1R

7.30
m 1H, 8.08 (m 2H)| 8.26 ?]%82(%“'@?,\,%5(7;{7(%%?%H1 8§84 (d,

472 [MH + M croanal ysis foupdH),C8.162(k91HN, 86204830N(m, 3H),
9.13, |C25H30FN3MBS; 0| 4H20 ¢ S@?ﬁé 31% 62.71; H, 6.48;

N, 8.78% 67 1HNVR (CD30D, 4 @

]
]

70-2.06 (m
[0OH), [2.36-2.46 (m 5H), 2. 72RMS%&1/£E;S 52;)[M31a9“8 (m
H), 4.16 (m 1H), 5.16 (m 7 ,
d, 2H), 8.06 (m 1H)] 8.18 ,“’i IV doiina ) 588578 N.
[[MNa] + 13.49, C25H23FN5038; 0.8H.0 requires C,
' 58.65; H, 5.83; N, 13.68 %.

H.C 15 "THNMR (CDCl;, 400MHz) &: 1.50-2.10
13° >=N (m, 11H), 2.40-2.50 (m, 2H), 2.64-2.82
B HN (m, 7H), 4.16-4.34 (m, 2H), 5.28 (m, 1H),

7.24-7.34 (m, 3H), 7.62 (m, 1H), 8.04 (d,
1H), 8.10 (m, 1H), 8.28 (m, 1H)

LRMS: m/z ES* 534 [MNa]"

Microanalysis found; C, 60.35; H, 5.88; N,
13.37, C25H30FN503S; 0.3H20 requires C,
60.40; H, 5.97; N, 13.55 %.

_ 38 | 'HNMR (CDCl;, 400MHz) &: 1.66-2.10
147 Q (m, 10H), 2.40-2.50 (m, 2H), 2.80-2.90
B N7 N (m, 4H), 4.16-4.30(m, 2H), 5.30 (m, 1H),
)2/ 6.86 (m, 1H), 7.26 (m, 1H), 7.48 (m, 1H),
7.48 (d, 1H), 8.06 (d, 1H), 8.12 (m, 3H),

8.26 (m, 1H)

LRMS: m/z ES* 520 [MNa]"
Microanalysis found; C, 59.91; H, 5.67; N,
13.84, Cas5H25FN503S; 0.2H,0 requires C,
59.91; H, 5.71; N, 13.97 %.

1= 3-Methanesulphonyimethylamino-benzoic acid was prepared as described in
preparation 48
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M croanal ysis found; C, 62.98; H 6.37; N, 8.93,

C25H30FN3CB8S; 0.3H2O requires C, 62.95; H 6.47; N,
W@2@3899924 1HNVR ( DMSO-de, 400MHz) d: 1.80- 1.PBE&T/(BR004/002367

10H), 2.25 (m 2H), 2.60-2.70 (m 2H), 2.70-2.85 (m

%H)s Eﬁaa%%&lgg %mﬁrﬁe‘%ﬁé&n cﬁ%@s (ﬁggéﬁas%%gri%%%?n preparation

8.10 (d, 1H), 8.25 (m 1H), 13.58 (br s, 1H) LRI\/B

546 + M. croanalysis found; C,_ 60.5 _
g 4§ %Qpr%”s&‘gi\la @'?Wgo@@éowﬁqﬁr@@?"c a%odGBG“bed In
Pregarén 39 13. 10% A= 5-phenyl - pyrazol e- 3-car boxylic

bt d from Canbri dge Major 1= _
ﬁrm(i% E@ﬁ 5 ﬁ%&r&?‘f’?@’%@@@'&z@"ésg@'ﬁe V{‘,’?e?sepre%ﬁ%da%f described in

Drepidfatioi ssopr opyl anmi ne, and the product was
triturated from net hanol Exanples 6 to 14

P= d@lqazﬁgt%?lpé(ﬁﬁlﬁsﬁ-@%pwwsaétdnya%arremfﬁd af described in preparation

Q}gdrochl oride (1.5eq) was added to a solution of the

am ne drochl oride from preparation 15a (1leq), 1-

By ﬁdwy hildtbenagiglidazoledd-gabogylicoady, washpre;apmcbps idaseribed in J.

h i sopropyl ami ne (4eq) in
ﬁleéﬁfjglf'. ?O?Qalceta é{)eéii(?m mor 1), and the reaction
€t i—rrlﬁddam[‘r aa}pyr@naei-aamwfooradxs hydrobroniite wiast prepared as
. ween ethyl acetate and 10% aqueous

%@%By&%e ﬁaglosﬁéél | ayers separated. The organic

@Fra\w dwasathﬁshnaknmetvbasmﬁdm the caadtionaioivedpl uti on and

Br 'thé pl’O(J?JCP was %r%ura{e'\égv%%ziiis%%gopyl ether

Example 15
Svn—N-r4-(4-ChIoro—2-hvdroxv—benzovlamino)-cvclohexvl]-S-fIuoro-2-(tetrahv

dro-thiopyran-4-yloxy)-nicotinamide

Cl
N
LY
F N N O OH
H
=
N o

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1256mg, 0.65mmol)
was added to a solution of the amine from preparation 15b (177mg, 0.5mmol), 1-
hydroxybenzotriazole hydrate (88mg, 0.65mmol), 4-chlorosalicylic acid (78mg,
0.45mmol) and N-ethyldiisopropylamine (260pl, 1.5mmol) in N,N-dimethylformamide -
(10ml), and the reaction stirred at room temperature for 18 hours. The mixture was
partitioned between ethyl acetate (15ml) and water (10ml), and the layers separated.
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concentrat ed under reduced pressure. The crude
products were purified either by trituration with

WO s@pnepPyd acetate to give the products as sol PABIE20M)4/002367
or by colunn chromat ography on silica gel using an

inspganq 5236 G trSbed 481 AN GRS SECRIZTY Boppabiggroonate

s(oc}ﬁtldr'l?@ﬁ&z]éﬂlﬂ\ﬁlr(m% tlﬁan M&M‘M S(d ) dhdodrapolfled ufidier reduced

grpﬂzsurg e Qrﬁpuqi,s&as qyg’tgfllgﬂq frqqq)ethqr qng‘cérmd lgm)acue/g)g%éord the title
800'Uﬁ}j 1Pmdg0 CH3 (m 2H), 8.28 (d, 1H) LRMVE: n12 ES+

+ M croanalysis found; C 63.16; H, N,
1$1NN1R (@.ZBQDZMIQQM&B‘) 80.1514~ 2©3r(mqu’iQH952@7 -343 {w, 2H) 2 70-2.83 (m,

iAol g S LS ST I B9 A, 18 ZgpR o0s o

1a—|)881(6s(d 3H)., 3.36 (s, 3H) 4.10-4.30 CH3 (m 2H),

'i*iﬁg (7’“%(#%306[&@‘?3]7 84 (s I'H;l,s z(amoel(k?j: IH;M z(al.mlo

WitrodrdlysisBfodBdi( C) 56.H)Y; HRERO; N, Z EHCRBF CIMNaD4S;0.15H20 requires

Y& aalash o & 5o 18 H 589 N

Examples 16 to 24

The following examples of general structure:

H
L Y
0]
N
H

were prepared from the amine from preparation 15b, and the appropriate acid,
following a similar procedure to that described in example 15.

Yield
Ex no R? (%) Data
OH |37 THNMR (CD30D, 400MHz) 5: 1.74-2.02 (m,
16 10H), 2.38-2.42 (m, 2H), 2.72-2.81 (m, 4H),
4.00 (m, 1H), 4.10 (m, 1H), 5.32 (m, 1H),
Cl 6.76 (d, 1H), 6.84 (s, 1H), 7.33 (d, 1H),
8.07 (m, 1H), 8.16 (d, 1H).
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9.93, C26H33FNACHSZ;

9.92

requires C, 55.30; H 5.89; N,
% 47 1HNVR (DVBO de,
W@R{)05/009980- 2. 00 (m 10H),

400MHz) d: 1.18 (t, g2c

2.28 (m 2H), B 2. 62PCr/8£204M02367

4H), 3.08 (q, 2H). 3.80 (m 1), 3.96 (m 1H), 5.28

(P 1H7.28 CH3 7 40{ 52 L4, dlb—- 60

(s, 1H . 8.00 (m 1H), 8.0 QRW%"%?—IF E30PMNGL" 11 |

9.92 (s, 1H LRV iz ES+M&§8a fotinl Cf G8A; ¥6i538; N,
foundt C, 55.1 1: H 5.87 C26HB3FNA OB 52
requifes C, 55.30; H, 5.8981Rl CQ!*"@Z O NgQanREeH0 requires
(DVBG de, 400MHz) d| 1.20 ¢d56223|q @gg N1 68,1 96 (m
10H) 1228 (m_2H) |B 0] 80 (m_4r)- 1. 3.20 (m

B. 30 (d
M cr oa
B5FNAQ

9b-|NMR (PYSOde2 81 Q0MHZ)H:, 1.70 (m,

m 1H°6H&|_'b1 _ggﬁ&?.géq&qlﬁﬁj‘sgﬁo (m,

N2HY <. 72 (o AH), 3:795(51 ), 13,96 (m
PTa), 8.584 o)Ce. 9P (@ Hm), 7.64 (
1H), 7.84 (s, 1H), 8.00 (m, 2H), 8.10 (d,
1H), 8.28 (d, 1H), 10.72 (brs,1H).

LRMS : m/z APCI* 508, 510 [MH']
Microanalysis found: C, 56.33; H, 5.43; N,
7.96. CosH27CIFN3O4S requires C, 56.74;
H, 5.36; N, 8.27%.

18

Cl

OH

Cl

73

"HNMR (DMSO-ds, 400MHz) &: 1.69 (m,
6H), 1.80 (m, 2H), 1.88 (m, 2H), 2.28 (m,
2H), 2.71 (m, 4H), 3.79 (m, 1H), 3.95 (m,
1H), 5.19 (m, 1H), 7.84 (s, 2H), 7.98 (dd,
1H), 8.11 (d, 1H), 8.17 (d, 1H), 8.28 (d,
1H), 10.73 (brs, 1H).

LRMS : m/z APCI 540, 542, 544 [M-H]
Microanalysis found: C, 52.98; H, 4.94; N,
7.58. Ca4HasCloFN304S requires C, 53.14;
H, 4.83; N, 7.75%.

1 9A1

Cl

OH

Cl

20

THNMR (CD3OD, 400MHz) &: 1.74-2.03 (m,
10H), 2.37-2.44 (m, 2H), 2.71-2.83 (m, 4H),
4.03 (m, 1H), 4.13 (m, 1H), 5.35 (m, 1H),
7.08 (s, 1H), 8.00 (s, 1H), 8.07 (m, 1H),
8.15 (d, 1H).

LRMS : m/z APCI" 542 [MH"]
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H 6.10; N, 9.68 % 46 1HNVR (CD30D, 400MHz) d:
1.70-2.04 104d (m 10H), 2.36-2.45 (m 2H), 2.73-2.81
wa\zt(omoowbi) 4. 05 (m 1H) 4.16 (m 1H), 4.57 QCeC1/EB2004/002367

2H) , d, 1H), 6.91 (s, 1H), 7.82

(m— 1 8.36 (m 1H) LRVS: 2z APCL

504 M OHNYIR (€D#5D.7400MHz)gd: (3776-R03 (m,
12.

%908; *%%%‘M)'(rﬁ %ﬁ}vﬁ;’ﬁ) g%z (b, 4H), 4.04

1. 60- (m11BI()), 4,196, H)26434 (m, 1H), 6.60-

(m 41 5188 (m iy, o R 095748 BT bigeiom

7.60|(s, 1H), 7.70|(s, 1HB.17/d86HLm 1H), 8.10 (m

AR e S

14. 94 h,740. SH2 NIV DIVESO G5 ﬁﬁoﬂﬂzg}@ 1.70 (m,
g 96 1HNMVR 13, 400MHz) 0-2.10
‘55 (m 2H§ZH),21ﬁ@ (qrh2lzi),1)1 98 (m, 6H), 2.30 (s,

3H), 2.42 (m, 2H), 2.80 (m, 4H), 4.15 (m,
1H), 4.25 (m, 1H), 5.44 (m, 1H), 5.63 (brs,
1H), 6.05 (d, 1H), 6.82 (d, 1H), 7.54 (dd,
1H), 7.59 (s, 1H), 8.12 (d, 1H), 8.27 (dd,
1H).

LRMS : m/z APCI" 488 [MH"]
Microanalysis found: C, 61.17; H, 6.23; N,
8.64. Ca5H30FN304S requires C, 61.58; H,
6.20; N, 8.62%.

CH{96 | "HNMR (CDCls, 400MHz) 5 : 1.73 (m, 2H),
228 \/©/ 1.83 (m, 2H), 1.99 (m, 6H), 2.31 (s, 3H),
HO 2.39 (m, 2H), 2.76 (m, 2H), 2.84 (m, 2H),
4.15 (m, 1H), 4.27 (m, 1H), 5.49 (m, 1H),
6.35 (d, 1H), 6.90 (d, 1H), 7.19 (s, 1H),
7.21 (d, 1H), 8.07 (d, 1H), 8.11 (d, 1H),
8.28 (dd, 1H), 11.99 (brs, 1H).
LRMS : m/z APCI* 488 [MH"]
CH, 61 | 'HNMR (DMSO-ds, 400MHz) 6: 1.63-1.93
23° CH, (m, 10H), 2.13 (s, 3H), 2.16 (s, 3H), 2.25-
2.32 (m, 2H), 2.63-2.79 (m, 4H), 3.87 (m,
1H), 3.98 (m, 1H), 5.18 (m, 1H), 6.68 (s,
OH 1H), 7.63 (s, 1H), 7.97 (m, 1H), 8.13 (d,
1H), 8.28 (d, 1H), 8.32 (m, 1H), 12.05 (brs,
1H).
LRMS : m/z APCI* 502 [MH"]
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B4.20 (m 1H), 4.32 (m 1H), 5.26 (m 1H), 6.98 (m

1H), 7.64-7.70 (m 2H), 8.04 (d, 1H), 8.16 (d, 1H),
W@206/0®980 (m 3H), 10.58 (m 1H) LRMS: m z ESRCHEE2004/002367

[ MNa] + M croanal ysi s found C, 58.58; Hl 5 78 N

12_AQ0 m:mgFNL:)m QL ool r

o R i) .75 2

5. 83;
%450: (1;'),2&)1@320%%(“% .24 35.68r%. 8428m,
(m 3 H), 8.| @) a73ﬂ@5<@,46)(3@51m>1H) 4.15

fbunc;( C, 60. 35'@H ng.zsg%tﬂﬂ@[%ﬂ@iwr%gﬁg%&sm 8.06

0.3HJO requires C, |60. 30 (lH,,1H%SBZj6M 1183. 55 %

%HTMZ( 5o Lo 200 |5 g0 srEite? oAbt 52 W ’30( n
5.30 (m 1H), 686(m iH), 726(m 1H), 7.48

émﬂe‘?l i\ 'Oﬁé'%[‘é{ﬁéy&q% ubs prw%e}d 8 d&sdeatus 2703332)

2= 4,5-dimethyl-2-hydroxybenzoic acid was prepared as described in Bull. Soc.
Chim. Fr. 1963; 1813

A= 2.6eq of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride was used,
and the product was purified by column chromatography on silica gel using
methanol:dichloromethane (3:97).

B= the amine hydrochloride from preparation 15a was used, 1-methyl-2-pyrrolidinone

was used as the solvent, and the reaction was stirred at 40°C

Example 25
Syn-5-Fluoro-N-[4-(5-fluoro-2-hydroxy-benzoylamino)-cyclohexyi}-2-(tetrahydro-

thiopyran-4-vloxy)-nicotinamide

F
H
N
0
F \/”\’\'/O/ @) OH
| P H
N~ o
g

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (111.2mg, 0.58mmol)
was added to a mixture of 5-fluorosalicylic acid (70.2mg, 0.45mmol), the amine from"
preparation 15b (176mg, 0.5mmol), 1-hydroxybenzotriazole hydrate (68mg, 0.5mmol)
and N-ethyldiisopropylethylamine (142mg, 1.1mmol) in 1-methyl-2-pyrrolidinone
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M croanal ysis found; C, 59.91 ; H 5.67; N, 13.84,
C25H2SFNSCBS; 0.2H2O0 requires C, 59.91; H 5.71; N,

wa 208/Moske4 1= 3- Met hanesul phonyl net hyl am no- beneci/tB2aei/@2367
was prepared as described in preparation 482=

ég@ Pq%@: i phonéBaﬁr{]étego%te?fé)?éfteran%lepatl\fl%sfd?rfé) EHO%PS e analysis

sholveap vs@wﬂngs Uhategaly |r@rﬁh|ﬂm§;8€§ti Gidditiebald Sarpsatieiice Geis (31mg,
arati on

d bed
(kg'sﬁ%?l')oiy Il%(%?&%’?ﬁ?ﬁ fenzdvarafei q (Rngr epdhzammel).  N-
éiﬁ)ﬂ@ﬁdd?) xlﬁiﬁéep@%%mgm 022RmadIM &maol 3-(3- dlmethylammopropyl) 3-

car oxyI i c acid was prepared
ea@)ggargggl@mdﬁ ydipefierides ft8mg.6025mmol) were added and the reaction

&m’gﬁtfb\" ]fhh}}?@rnﬁodét?sdq%@ %l)&ur‘éaﬂ\}égxdédlﬁbr%%' Betd@®n_ethyl acetate
&re pared as descri . Chem 2000; 43(22);

08m!) and-wataf (9Po]L apd éi}q)pHuam'ﬁéedztoC%ugagﬁN lydseehioric acid. The
BYERSRETIeraB0, BREPRE R, RSEE Lled By GBRETHIR), cri

(BigS24) t ard= coheeniratetl chdevaseduced uprassige line hregidusopyae myurified by

EIFR, BBty o o0, oPligR - 195k b o) - S epRdent of

dlaalbﬂonwtbarﬂa memanah@g 1 o 96: 4) and the product crystalhsed from isopropy!
adefate  BREHOR e SoBPoT 3¢ S 5ol PRl bodt i m de

WRC(UMEOQ% 44@%RE) 5:01.65nIDI8H), 1.87 (m, 2H), 2.25 (m, 2H), 2.66 (m,

2H), 2.95 (m, 2H), 3.87 (m, 1H), 3.98 (m, 1H), 5.16 (m, 1H), 6.92 (m, 1H), 7.25 (m,

1H), 7.70 (m, 1H), 7.93 (m, 1H), 8.11 (m, 1H), 8.25 (m, 1H), 8.48 (m, 1H), 12.00 (s,

1H).

LRMS : m/z ES™ 514 [MNa"]

Microanalysis found: C, 58.64; H, 5.54; N, 8.55. Ca4H27F2N304S requires C, 568.32; H,

5.52; N, 8.42%.

Example 26
Svyn-N-[4-(3,5-Dichloro-2-hydroxy-benzoylamino)-cyclohexyll-5-fluoro-2-(tetrahydro-

thiopyran-4-vlioxy)-nicotinamide

Cl
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was added to a solution of the am ne from preparation
15b (177mg, O mmol), 1- hydroxybenzotriazol e hydrate

W@ 385109984 65rmol ), 4-chl orosalicylic acid (78nMpCT/IB2004/002367
O 45mml ) and N-ethyl dii sopropyl ani ne (260n, 1.5mmol)

I ] 10m orea on
Ry LY L TBBIER 1Tk 12 3B (9B gompouna
Wam papaiationn Skl abd By dichietdwzlicylic eicky, &)Ilbﬂ:h’rrd_ the proceddtetescribed
\&éom !:ﬁnisd the layers separated. The organi c phase was
(th 1IN citric acid (20m ), sodium bicarbonate
équwm anSZﬁoa Moelvmzlyrsr nezol GndY), 1t$ne(md!2H?Ob éMalﬁoéH) (266 (m,

evapor at ed un reduced pressure. pr oduct

8H9~s% £ l(ms 24 ,f$ §ﬁ1(fé‘ﬁ th) A4 (o 1B 516 B dbi),t?)?éf Mo 1), 7.97 (m,

N
115 25518 “‘”'W&‘g" B2g MR TR
LRMS amimAPR]" 549) 44a,511§[MH]1w 5.35 (m 1H), 6.93
(m 2H), 7.83 (d, 1H), 8.06 (m 1H), 8.16 (d, 1H).
LRVS : mz ESt+ 530 [ MNa] + M croanal ysis found: C,
M 5. 19 N 7.93. CZ4H27 Cl FN3O4S; 0. 15H20

OW e e
i N4 sylax 'roetl redfromthe amnefrom _
preparation 15b, and the appropriate acid, followng a
simlar procedure to that described in exayple 15.

H
N
OQ
NN
H
~
Ne!

S

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (125mg, 0.65mmol)
was added to a mixture of 5-chlorosalicylic acid (78mg, 0.45mmol), the amine from
preparation 15b (177mg, 0.5mmol), 1-hydroxybenzotriazole hydrate (88mg,
0.65mmol) and N-ethyldiisopropylethylamine (0.26ml, 1.5mmol) in N,N-
dimethylformamide (10ml), and the reaction stirred at room temperature for 18 hours.
The mixture was partitioned between ethyl acetate (15ml) and 1N citric acid solution
(15ml), and the layers separated. The organic phase was washed with sodium
bicarbonate solution (15ml), then dried (MgSQ,) and evaporated under reduced
pressure. The product was suspended in tolene (5ml), n-butylamine (0.05ml,
0.5mmol) added and the solution stirred at room temperature for 18 hours. The
solution was concentrated under reduced pressure and the residue dissolved in ethyl -
acetate (with a minimum volume of dichloromethane), washed with 1N citric acid,
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Yield Ex no R2 {% Data g OH 37 1HNVR (CD3CD, 400MHz)
d- 1.74-2.02 (m 16 10H)12.38-2.42 (m 2H), J

WQ 20020984 (m 4H), 4.00 (m1H), 4.10 (m 1H), PEI/B20¢4M02367
1H, d 6.76 (d, 1H), 6.84 (s, 1H), 7.33 (d, 1H), 8.07

el bl o 3l bt i e

24528 COMRINE Stle Gomﬁm,rae(aﬂgfﬂgémwiélzﬁd, g&ngz : oH, 5. 29;

Pngliee (el AN T Bk 0o (ool Q) 25i7y2 45 oy By 2771-2.83 (m,
. 5 7

4H),.4.84 (9, 4R, 41.+r&,(q§ 199,75.31441 (@1 HfLDG;]a%s@omS H?;?a%g)n? 1H), 7.85 (s,

g}d 1 7.64éd, H, 7.
H) §-Qem. 14tg), 88648, 1. 1H), 10.72 (brs, 1H). LRVB & mz
AR PERGok M croanalysis found: C, 56.33; H
5. 43; rﬁ{i&\? 9%% CW%%CI FNSO4S requires C, 56.74; H,
5.36; N1 8.27% 73 1HNWVR (DMSO de, 400MHz) EI) 1:269 (m
~0 (m 2H), 1.88 (m 2H), 2.28 (m 2H), 2.71
Kt I$2§ 3.79 (m 1H), 3.95 (m 1H), 5.19 (m 1H),
Sy18a-HlygrohHj4-(2zh goxyd8-methyl-benzoylamino)-cyclohexyl]-2-(tetrahydro-

thioovran-4-vloxv)—nicotinamide

A solution of 3-methylisalicylic acid (32mg, 0.21mmol) in N,N-dimethylformamide
(0.5ml) was added to a mixture of 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochloride (44mg, 0.23mmol), the amine from preparation 15a (82mg, 0.21mmol),
1-hydroxybenzotriazole hydrate (31mg, 0.23mmol) and N-methylmorpholine (48pl,
0.44mmol) in N,N-dimethylformamide (4ml), and the reaction stirred at room
temperature for 18 hours. The mixture was evaporated under reduced pressure and
the residue suspended in tetrahydrofuran (1ml) and 1N sodium hydroxide solution
(1ml), and stirred at room temperature for 72 hours. The mixture was concentrated
under reduced pressure, the aqueous solution acidified by the addition of 2N
hydrochloric acid (1ml), and extracted with dichloromethane (5ml, 2ml). The
combined organic extracts were washed with water (2ml), dried (MgSO.) and
evaporated under reduced pressure. The residue was crystallised from methanol to
afford the title compound.
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1H, 8.11 (d, 1H), 8.17 (d, 1H, 8.28 (d, 1H), 10.73

(brs, 1H). LRVS : mz APCI" 540, 542, 544 [ MK]
wob@soeaad ysi s found: C, 52.98; H 4.94; N, 7.BGI/IB2004/002367

C24H26CI 2FN3O4S requires C, 53.14; H, 4.83; N, 7.75%

%ﬂ,ﬁg‘&&aé%%éf’g%% Qgégﬁz'zﬂé}éﬁ@‘?z&%@é\éﬁrlo% §,16H), 2.27 (s,

; 1 (% ; )
?ggt:%zfsmfh(khn zﬁ~|)§’>5.1(6n(|r1n5 1?98; 4{2%%{%4%3.!203 n(1niz3 ﬁgdéiazs(g?m), 6.76

.0 m 1&,@ 8. , . :
(iR 7-27HRVRR) BB, 46D KA (e 1H), @8AddaT Hn! 2601prs, TH).
( + +82 (m 4H), 4.04 (m 1H), 4.13
(E%ﬁ%l'ﬂzék%h %Qﬁ%? 6.60- 6.64 (m 2H), 7.88 (m
1H), 8.06 (m 1H), 8.17 (d, 1H). LRVS: nfz ES+ 514
eog’4 1HNVR (DVBO-de, 400MHz) d: 1.70 (m 1 2H),
%%Lﬁm—zm, 1.98 (m 6H), 2.30 (s, 3H), 2.42 (m
2v-5-BPlugo-N4H-(2-hydrody-penzaviandibi)-cytl shexyir2-(lathahyérod 4

PR nfBE S k) . 6.05 (d, 1H), 6.82 (d, 1H),
%@&f—@—@é@ 1H), 8.12 (d, 1H), 8.27 (dd,

The title compound was obtained in 86% yield from the amine from preparation 15a
and 2-hydroxybenzoic acid, following the procedure described in example 28.
'HNMR (CDCl3, 400MHz) &: 1.72(m, 2H), 1.81 (m, 2H), 1.97 (m, 6H), 2.39 (m, 2H),
2.80 (m, 4H), 4.15 (m, 1H), 4.26 (m, 1H), 5.47 (m, 1H), 6.37 (m, 1H), 6.87 (t, 1H),
6.99 (d, 1H), 7.42 (m, 2H), 8.06 (d, 1H), 8.11 (m, 1H), 8.28 (m, 1H), 12.22 (brs, 1H)
LRMS : m/z ES™ 496 [MNa]"

Microanalysis found; C, 60.60; H, 5.96; N, 8.71, Co4H2sFN304S; requires C, 60.87; H,
5.96, N, 8.87%.

Example 30
Syn-2-Hydroxy-quinoline-4-carboxylic _acid _ (4-{[5-fluoro-2-(ietrahydro-thiopyran-4-
yloxy)-pyridine-3-carbonyl]-amino}-cyclohexvl)-amide
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1H. LRVS : mz APCI + 488 [MH] M croanal ysis found:

C 61.17; H 6.23; N, 8.64. C25H30FN3O4S requires C,
W®200580990% 6.20; N, 8.62% 96 1HNVR (CDCl 3, 408vFm200i4/002367

1.73 (m 2H), 1.83 (m 2H), 1.99 (m 6H), 2.31 (s

50'%d ’

3H), 2.39 (m 2H), 2.76 (m 2H), 284(
(m 1H), 4.27 (m 1H), 5.49 (m 1H)),
6.90 (d, 1H), 7.19 (s, 1H), 7.21 (d
1H), 8.11 (d, 1H), 8.28 (dd, 1H),
LRV : miz APCI + 488 [ M#+] 61_1H
d: 1.63-1.93 3 (m 10HQ 2.

2.25- 2.32 (mg .
3.98 (m 1H), B
1H), 7.97 (m 1 .
(m 1H), 12.05 (bBrgf

[ MH+] CH3 19 1HNWR (CD3
1.83-2.05 (m 8H), 2.
2.73-2.85 (m 4H),
5.35 (m 1H), 7.43 (
1H) . '

1H) 8. 28 (d 1H) 8.32
LRVMS : mlz APCl + 502
400MHz) d. 1.75 (m 2H), 24
s, 6H 2.42 (m JI J 2H),
1H), 4.15 CH3 (m 1H),
8.06 (m 1H), 8.16 (d,

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (96mg, 0.5mmol) was
added to a solution of the amine hydrochloride from preparation 15a (150mg,
0.38mmol), 1-hydroxybenzotriazole hydrate (77mg, 0.50mmol), 2-hydroxy-4-quinoline
carboxylic acid (73mg, 0.38mmol) and N-ethyldiisopropylamine (0.27ml, 1.6mmol) in
dichloromethane (5ml) and N,N-dimethylformamide (10ml) and the reaction stirred at
room temperature for 18 hours. The mixture was evaporated under reduced pressure
and the residue triturated with methanol to afford the title compound as an off-white
solid, 168mg.

"HNMR (DMSO-ds, 400MHz) §: 1.68-1.92 (m, 10H), 2.26 (m, 2H), 2.61-2.78 (m, 4H),
3.84-3.97 (m, 2H), 5.16 (m, 1H), 6.44 (s, 1H), 7.18 (m, 1H), 7.33 (d, 1H), 7.50 (m,
1H), 7.63 (d, 2H), 7.96 (m, 1H), 8.10 (d, 1H), 8.61 (d, 1H), 11.85 (s, 1H).
Microanalysis found: C, 59.44; H, 5.70; N, 10.52. CH20FN4O4S;H.0 requires C,
59.76; H, 5.70; N, 10.32%.

Example 31
Syn-6-Hydroxy-2-methyl-quinoline-4-carboxvlic  acid (4-{[5-fluoro-2-(tetrahydro-
thiopyran-4-yloxy)-pyridine-3-carbonyi]l-aminol-cyclohexvl)-amide
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LRVS : mlz APCI + 502 [MH] 1=

4, 5-di chl or o- 2- hydr oxybenzoi ¢ acid was prepared as
walemsnied in (US 2703332) 2= PCT/IB2004/002367

4, 5-di met hyl - 2- hydr oxybenzoi ¢ acid was prepared as

described in Bull. Soc. Chim Fr. 1963; AS A= 2. 6eq

of 1-(3-di nethyl am nopropyl)-3-ethyl carbogi$m de

hydr ochl ori de was used, and the product was purified

by col unmm chr omat ography on siIicangI

met hanokdi chl or onet hane (3:97 B=Nt he 3

and the reactio
-Fl uoro-N-~-f d-f

OH

Mycl ohexy P-
-yl oxy) - ni coti nam de OH O
- 3-et hyl carbodi i m de

-ftetrahydrot hi opyr an-

1- ( 3- Di net hyl am nopro

hydrochl ori de (111.2 0{58mmol ) was added to a

m xture of 5-fluorosakjcylic acid (70.2ng, 0.45muol),

the anmine from preparat$on 15b (176ng, O mmol),

1- hydr oxybenzotri azol e hydrate (68ng, O mmol) and

N- et hyl di i sopropyl et hyl ami ne (142ng, 1.1mmol) in

Ihqﬁltlhédorrﬂ)qmy\d neds dlbﬂamd(a%ﬂdl? offazlﬂtethiiﬁd riﬂ@_f_)ﬁ/&'cyi@zld 1|‘rom_ the amine
tirred at.roomtenperature for oyrs. anal ysj )

ERBLLEPPATZION NGP Ao BT R AN ST PRAL 80T (obtained

frofrl SPECSH|fokdihg tRCprcédFadesibedM® kxample 30.

enzotriazol e hydrate (30ng, 0.22mmol)

RSN ‘(-%&Eﬁﬁ;](m,o} 38) (M), 2.60 (s, 3H), 2.63-
M . _ (M
BTl 1D BIOSP IAM, 8D rn St GATSIOE T F 1), 7.96 (ad. 1H),

Bedddi dirl), $26 (dedH),08.54 (d, UH)h@B 8s,ddd)s. The mi xture was
it] t hyl acetate (100m ) and water
F%%é‘m W‘gﬁgkﬁe tpl}lajdj usted to 2 using 2N
Mictoaodlysis ifeuralc iG] .60188; H, 5.89; N, 10.21. CagH31FN404S;0.6H,0 requires C,
61.21; H, 5.91; N, 10.20%.

Example 32
Syn-8-Hydroxy-quinoline-4-carboxylic _acid __ (4-{[5-fluoro-2-(tetrahydro-thiopyran-4-
yloxy)-pyridine-3-carbonyl]-amino}-cyclohexvi)-amide

2\
H\l OH
OQ
Fao X \ o)

H

o

N~ "0
S
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| ayers were separated, and the organi c phase washed

wWth water (3x75m ), dried (MJSO4) and concentrated
waie@snomeduced pressure. The residue was puri f i BOI/IB2004/002367

col um chronatography on silica gel usi ng an el ution

£ b SonfPou s bERRE Haca VEDaiR 2ol 5P%, el Qi@ ‘apine from
pieperdtioa 154 |afadC&mipOm9|qLﬁﬁolmeS4lbartﬂ>oxﬁ&ﬁEmd 14 dOeRN Bader),

1.7 2 2.25 (m
Bllgiing e brasiecdi dessibad {hexabinle 3857 (1 1h). 3 08
(mmh%méoldz aommﬂibﬂs 67@%@%1—1}@ 25}m2§HgnQ 6@3‘90; 4H), 3.95 (m,

W 5. 48, “% Ak
Zhd{)ﬁtﬂ(m wa.,?m)(d H). G044 ém, amﬂemcs )1 (54 H318126 (s, TH),
C, 58.64; H, 5.54; N,
%%2@6]@4@%[\%@@ %r s C, 58.32; H 5.52; N,
BRMIS mARGI $25¢MB]- N - . d- Di chl or o-
V I I fI

R S8 3 P ST RO SRR oy rgavires ©,
Ghﬁf)pldnﬁ%m thé4dned as a white soli d |n 12% vyield
fromthe conpound from preparation 15b and

-dichlorosalicylic acid, follow ng the procedure
Hesoplel83d in exan'pl e 25. 1HNMR ( DMSO- de 400MHz) d:
. 1 .m

" n S ; z - \ A
%lﬁk%t)ﬁ%ﬁldmé 37 6&1&)(3611%!E!il)mnoi-c?&iolﬁd%&;l'l'):L':h')wde8 05 (m 1H)
.1 m 1 m m 1H) 13.65 (s,

1H). LRVS : mz APCl+ 542, 544, 546 |
Svn- N-r 4- (5- Chl or o- 2- hvdr oxy- benzoMI am

-5-fluoro-2-(tetrahydrathi op
4-yl oxy) - ni cotlnam de

anpl e 27

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (64mg, 0.33mmol) was
added to a solution of the amine hydrochloride from preparation 15a (130mg,
0.33mmol), 1-hydroxybenzotriazole hydrate (46mg, 0.33mmol), the acid from
preparation 87 (45mg, 0.27mmol) and N-methylmorpholine (0.22ml, 1.11mmol) in
dichloromethane (4ml) and the reaction stirred at room temperature for 18 hours. The
mixture was diluted with ethyl acetate (10ml), washed with 2N hydrochloric acid
(10ml) and extracted with dichloromethane (10ml). The organic solution was dried
(MgSO4) and evaporated under reduced pressure. The colourless oil was trituated
with ethyl acetate and the resulting solid then purified by HPLC using an elution-
gradient of acetonitrile:0.1% aqueous trifluoroacetic acid (5:95 to 95:5). The product
was azeotroped with dichloromethane to give the title compound.
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OH 1- (3- Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de

hydr ochl ori de (125ng, 0.65mDl) was added to a m xture
w@boo5/edbor osaii cylic acid (78ng, 0.45mmol ), tPET/EBROMA002367

frompreparation 15b (177nmg, O mmol)

NN R Sty Erny1 B fo: i@*ﬂ? 28 G 2 o5 235 m

MIHING4.. 05t4h35 {roy DE)yiSES- G:B@mm,,w@nd 2@?1 rﬂﬁwlgmn(dstu—l)rieds (d, 1H),
e

el G HE L P alhypractliore (15m) and N aitric

ARME: Sﬁ/klAP(ﬂh4QgWH] and the | ayers separated. The
or.gani c)ﬁghase was washed wi th sodi um bi car bonat e

%WGPP%J i 184Ad) C. ST dih 1% : W'SeP 4 Crstid ™ Be@ptP 41 Cla; requires
@@¢r52rﬂdg@qupr|gg§we The product was suspended in

tolene’ (5m ). n-butylanmi ne (0.05n, O dmnmmol) added and

the solution stirred at roomterrperature for 18 hours.

'Elg(gmtﬁ%y‘;i on was concentrated under reduced pressure

eS| due di ssolved in et hyl acet ate (wWth a
2 4o N -t 0

gqoggg.%r@ S0l S AT, GDIATL 501 1ot ed

ressure to give

the title conmpound, as a white solid,
(CD30D, 400MHz) d: 1.74-2.03 (m LOH),
2H), 2.71-2.83 (m 4H), 4. :
5.34 (m 1H), 6.90 (d,Q1H),
1H), 8.06 (mglH

SR

[ MH] Exanpl e

-5-Fl uoro- N-f 4- b hy roxﬁ 3- et hyl - benzoyl am no) - cvcl o
hexyl 1-2- (tetrah opyran- 4-yloxy)-nicotinanm de A
solution of 3-nethylsajicylic acid (32ng, 0.21mmol) in
N, N- di net hyl f or mam d .5mM) was added to a m xture
of 1-(3-dinmethyl am nopropyl)-3-ethyl carbodiin de
hydrochl ori de (44ng,\0.23mmol), the am ne from
preparation 15a (82ng,S0.21mml),

The title compound was obtained as a white solid from the amine from preparation
15a and 1H-indazole-6-carboxylic acid (WO 98/09961, ex 1(A)) following the
procedure described in example 33.

'HNMR (CD30D, 400MHz) 5: 1.75-2.05 (m, 10H), 2.38-2.50 (m, 2H), 2.70-2.90 (m,
4H), 4.05 (m, 1H), 4.15 (m, 1H), 5.35 (m, 1H), 7.55 (d, 1H), 7.85 (d, 1H), 8.01 (s, 1H),
8.05 (dd, 1H), 8.10 (s, 1H), 8.18 (m, 1H), 8.38 (br d, 1H)

LRMS: m/z APCI" 498 [MH]*

Microanalysis found; C, 58.57; H, 5.71; N, 13.33, CasH2sFN503S;0.2CH,Cly; requires
C, 58.82; H, 5.56, N, 13.61%.

Examples 35 fo 47
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1- hydr oxybenzotri azoi e hydrate (31ng, 0.23nmol) and
N- et hyl nor phol i ne (48m, 0.44mol) in

wo20dsd09ves hyl f or mam de (4m ), and the reacti onPGl/IB2ew02367
at roomtenperature for 18 hours. The m xture was
evapor at ed under reduced pressure and, the residue
suspended in tetrahydrofuran (1m anH 1IN gfodi um

hydr oxi de solution (1m), @nd g gd ayr’room
e concentrat ed
sol ion acidified

tenperature for 7,2 hour s.
under reduced pres R S

N hy rochloric acid (1m), and
ane (5m, 2m). The

by the addition of

extracted with dichl

conmbi ned organi c extracts re vvashed with water

(2m ), dried (MySO) a d orated under reduced

pressure. The residue was crystallised from net hanol

to afford the title conpQundd1HNVR (CDClI 3, 400MHz) d:

1.72 (m 2H), 1.81 (m 2H)$ 1.89-2.05 (m 6H), 2.27

(s, 3H), 2.72-2.88 (m 4H), 4.16 (m 1H), 4.26 (m

1H), 5.46 (m 1H), 6.32 (d, 1H, 6.76 (m 1H), 7.27

The aﬁ’ni)xe hﬁdr@ﬁhlbﬂde frbbin, pr8pér@tu6rm1 5d ths dissdffet Ml dichidtomethane, the

APC| + 510 [ MNa+] Exanpl e
§glu?on wasSHed '\_Iglfh lTﬁ sodium Zhydroxnde solutu[)n the]n dned (Mg804) and
Svhoratet! uteleP rdducdd bresBMd oxy benzoyl am no) - cvcl ohexyl

1 2 tetrahvdrot hi opyr an- yl oxy) - ni coti nam de OH The

fdrer "@&%Uﬁapmxi)éb@tbylﬁ@aodlﬁmgswdwyd@caIOﬂd@m(zwéng, 1.05mmol)
n n

B B g e oY srepi ol e R fpmol. -

hEERsherFolsKRRl tycrate?@OMo, 2-9m Mo tavapidpriats. 8dd((@52mmol)
?h@j l\ké‘ﬁl%géép;ommiéb(ﬁg%&“gzgﬁlnoiw%\?gl-% gq'ﬂfbmmude 3ml), and
theoBeaction stifred at 4@ort tempedatur8. 106 18d10uié-|)Th68rrﬂ98tur(enWas partltloned
F’E’Mﬁeﬂ el g‘hﬁéﬁ%éﬂé %ﬁﬁv&’?(’%l%%b fid éh@dayq[%g’ +9@p?@ted The
CRyriRBMEsSAas washed @Bh G@ddiiOndl 2N hydrochloric acid, sodium bicarbonate
solution, water and brine, then dried (MgSO,) 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 diisopropyl ether to afford the
titte compounds as white solids.
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5.96, N, 8.87% Exanple 30
Svn- 2- Hvdr oxy- qui nol i ne- 4- car boxylic acid
W@ 4005[0899p4 uor o- 2- (t et rahvdr o-t hi opyr an- 4- PCT/IB2004/002367
vl oxyVpyri di ne- S- car bonv
P- am noV- cvcl ohexyD- anni del- ( 3- Di net hyl am nopr opyl ) - 3-
et hyl carbodii m de hydrochl oride (96ng, 0.5mvl) was
added| to a sol ution ofYidie |m ne hydrochl oride from
repargsion 15a (150ng, 0. 3Bmol ),
X dr'gxybenzot ri azol e%bdr al{)%ta(ﬁrrg, 0. 50mmol ),
2- hydy oxy- 4- g@Hol 1 ne I DOK e )
and N et hyl ¢ii sopropy g?ri ne ’Z’-B‘hl%l??ﬁéﬁ%ﬁm@fvsﬂﬁl)?i% 2.06
chl pronet hane (5m )| and N, (xh,d10k), 1340 gmpeid)d@. 721086 ) (m,

and the rg on stirfed at 0 ratwre for, 18
hour s ture wap evaporlg)t‘ TddéEﬁge'm }gagé@dm} 4.54 (s,
pressune” angFt he resifdue trji2H)y Sté1d(myi tH), BEBHENOH),t7037 (d,
afford the title conppund a lid

168ng, LHNMRH( DVEO- de 4001%?255 Jog%(sséhge%é‘? (y 1HbG 16
516 (m 1) 6 44 (5, 10| 7 M (n b 7 33 (A

: m , 6. s

1H), [7.50 (m 1H), 7.p3 (d, '—ﬂ}‘g Wéﬁanf’oﬁrij\mls 10

(d, 1H, 8.61 (d, 1H)} 11. 85Mfc$oanh@ms Muﬁﬂoénﬁbba‘ﬂ 6.09;
found: C, 59.44; H, 5. 70; N, H2O

requifes C, 59.76; H,|5.70; 'N 816832%H@E&hi@b% equres C,
Sv77-6- Hvdr oxy- 2- et hyl - qui @Ggquds@@r,\p@(g‘{%c acid

(4-(r5- flunrn 2-(tetr hvdrothloovran

y| oxyNMpytid -@Hr bty P- aMNMRdGcE]ﬁEleﬂijin deM82-2.03
Jhe title ( nd was obt ai ned
|é]n 80% vi eIm t he| ami ne B} r%“a‘fé’f‘r ?Eb’lgﬁ%é‘g (m,

? Ig%/a]r oxg-fZ- met g;F/)IE%gl) noifi |n|e-44sl)car415q>sy$l+l);3682(¢|n 1H), 4.03 (m,
obt aj ned from , fol ljowin c

descrf bed in exanpl e [30. 1I—I\1I\GA7IQ g%@%ﬁ &g‘gﬂﬂ?{z%mdﬁ 75 (m,
1.72-1 .92 (m 10H), R2.28 (jmH 2171)1,1 (aq a@I)(§05§vﬁ)1H?86ﬁ7‘(d

2.77 4H), 3.96 2H)
1 7. 7(7m(d, H)lH), 7. Qénﬁ‘(ddrbll—b?*

LRMS: m/z APCI" 488 [MH]*
Microanalysis found; C, 61.58; H, 6.37;
N, 8.16. CasH3oFN304S; 0.1 H.0O; 0.05
[(CH3):CH],O requires C, 61.45; H,
6.30; N, 8.50%.

HO cn. | 36 "HNMR (CDCls, 400MHz) & 1.24 (t,
37 1A ;@A ° 3H), 1.60-2.08 (m, 10H), 2.40 (m, 2H),
2.62 (g, 2H), 2.72-2.92 (m, 4H), 4.16
(m, 1H), 4.26 (m, 1H), 5.46 (m, 1H),
6.28 (m, 1H), 6.70 (d, 1H), 6.82 (s, 1H),
7.34 (d, 1H), 8.04-8.16 (m, 2H), 8.28
(m, 1H), 12.22 (m, 1H)
LRMS: m/z ES* 524 [MNa]"
Microanalysis found; C, 62.12; H, 6.36;
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8.1 1
1H) .

(d, 1H),

8.26 (d,
LRMS : mz APCI + 561 [MNa] + M croanal ysis
wo ousm099es 60.88; H, 5.89; N, 10.21 .

0. 6H 20 requires C 61. 21 ;

s arnnl

o 129 T

1H),

8.54 (d,

1H), 9.89 (s,

C28H3i FPAT{IBRB)4/002367

HL 5.91 ; N, 10.20%

LAArTpPT

yl oxy

oz uyl Hv-eh

(ad

title

ghydi
Bader
30. 1}
2H), 4
(d, 1f
8. 26
1H).
C, 61,
requi i
n-1H |
(4-fr!
yl oxy
1-(3-1
hydr o
of t hg
(130n7

yi el d|f]

2.66 (m 4H),

I

am ne f
oxygyi noli ne-4- g
) e
ANVR ( DMSO- d6  40(
3. 9
), 7.48 (m 3H),
s, 1H), 8.62 (d,
RVB : nlz APCl+
34; H, 5.60; N
es C, 61.60; H

thl ori de (64ng, (.
> am ne hydrochl ¢
3, 0 33mml ), 1-H

sy Iesvavi atinol 1 nan ﬁnrhnvu Pe ae
I\ y ‘.1\.

(4-{f5%-fluoro-2- (tetrJhydro-
pyridi ne-S-carbgnv P- agprgt HCBa3oNegB@AM deThe

Nai 6&4; SeelazF NZO,S; req'uwes C,

as a vellow <ol Ld.-60%

oppound was obtlai ned
Aém pi
ar boxy
proced

MHz)
5 (m

1H),
525 |

5. 59;

ndazol e- 7- car boxyl i c §
b- f | uor o- 2- (t et r ahvdr o
/pyri di ne-S-carbgnv P-;
DI et hyl am nopr opyl ) - 3-
33mMm

ri de

7.96

10. 64,

ydr ox

edMR | (GPCi5a4aMdHz) 5 1.24 (t,
3K, F8b& AL 0RE 2561, 2h),

descr i

12,60 G 2H), 2T6H2,92 (25 4H) 4.16

fnﬁ') ’q-ﬁb- 4142;‘% 3159)’ f%so?m 1H),
8.3 )1 604 @ 8R), (18 (s, 1H),
i S 8 8 v,
8,281, 69 1 E80M] eHES S

’ﬁﬁﬁ@ﬁlgﬁq 524 [MNa]"

amicrebnaly§s oy C,388.6 H, 6.38;
et hyl car bodi i m de

» aderbld2fiNs 4S5 olegiires C.
f 69 %Pﬂeéﬁﬁaﬁ 81zgdpa

benzot tiazol & hvdrate

(

f

(46ny,

I chl (

t enpel]
et hyl

927 Mri0 apg

0. 33mol )$Hs he

44i d

and t
Irs.

nor pho

Tl
was he(

1 FIINMBR ¢PBCH, | 400MITZ)( 850124 (m,

BHcL el Ly FpEh ZR0 b
Q. 74X BRI(en, VBIS), di. 1@t M) .26
JI VVI t Ell)Z%I‘%y?r och o%|3% l’%l O%H)
&74(d,1FD,636(S,1HL‘136(d,1HL
8.04-8.16 (m, 2H), 8.28 (m, 1H), 12.20
(m, 1H)

LRMS: m/zES” 538 [MNa]
Microanalysis found; C, 62.68; H, 6.61;
N, 8.07, Co7HasFN3O4S;
62.89; H, 6.65; N, 8.15%.

In

requires C,

4MA

HO
CH

CH,

42

'HNMR (CDCls, 400MHz) &: 1.22 (m,
6H), 1.60-2.08 (m, 10H), 2.40 (m, 2H),
2.74-2.82 (m, 5H), 4.16 (m, 1H), 4.26
(m, 1H), 5.46 (m, 1H), 6.30 (m, 1H),
6.74 (d, 1H), 6.86 (s, 1H), 7.36 (d, 1H),
8.04-8.16 (m, 2H), 8.28 (m, 1H), 12.20
(brs, 1H)

LRMS: m/z ES* 538 [MNa]"
Microanalysis found; C, 62.58; H, 6.61;
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(10m ) and extracted with dichloronethane (10m).

The

organic solution was dried (MgSO4) and evapor at ed

waieesnoeduced pressure.

tritu

t hao
t-Aehn

ated with ethyl

ri fi1.nad hy LIDE O
u' LI Cu Uy LI ==

The
acet at

Hol Ny
o1

col ourl ess oil WaRCT/IB2004/002367
e and the resulting solid

an ol it

aceto

dichl

to 95

nitrile:0.1% aqu
5). The product

30D,
24 65-
1H),
(dd,
APCI
5.97;

Sr?-1
(4-f[
- Pyri
title
am ne
1Hin

follo

S57.52f

fous t
was a

ron araci ant of
R IR reiges ©
Z6D89;0PB1681 N,B.15%.
title Pnnmmmri 1 HNMVR ((‘n

ronet-hane-to gi
40 WH}_& 75-
o ( 4H) , 4.

1 5 (n1 2
+ 498 [MH + Mc
N, 12.53, C25H2
H 5.97, N 12
H- | ndazol e- 6- car
6-fluoro-2-(tetr
di ne- S- car bonyl |
compound was ob
from preparatio
dazol e- 6- car boxy

et he
p195 (
D5-4. 2
00 (d,

H), 8.
r oanal y
BFN5O3
53%

Lam no
I ai ned
n 15a
ic ac
e_des

poxyl i
ahvdr of

MHNIGR) (CD208% AP0KHZ) i 1319y2.15

5([6 ”10@”?5235@%3 %«)3% ééfgn 2H),

336(54%8@ (m1 |~4)I-I)L|4Ms-4 ARz(m, 2H),

55%@%2& 2859°fm, . 803

reqw

Fia )8 34 (d, 1H)
RS V2 APS! 4020

Mitysarehgsie/ Buat) de 5THS; H, 6.13;
25 P88 L ASFNI0LS . t?eHzo

@qﬁ‘v‘& 88669954 6.9%; NJ( 1”9 08%

LN _exam HNMR

(CD 3

25
5.35
1H),
(br d
f ound

35 to
was d
W th
and

0. 2CH

M ng the procedu
oD, MHz) d: 1
D. 70N2 90.(m 4H
G5 (d
d, 1H, 8
H LRVS: mz
C, 58.57; H 5
2Cl 2; requires

8

ssol ved in dich
1IN sodi um hydr ox

47The am ne hydr

§6-2.
4.0
1H 1
10 (s
APCI +
71 ;
58. 8
ochl o
or one

de so

0 NMR (©QR4PD, zfow@sso 1(##-2.06

POILOR) 2 4 ) 20, 20
2.76)2,83B(r.84H)B.80HS, 318), 380 (m,
AR 42 SRR 640 (o
P1HR Bffﬂs (Nl3l-Fﬁ18/dl7E¢iﬂTFﬂ’)|1§S

[ raom_pr | a
s’ FoRaP s o
Midrédhalysiefounttii €J 5¢dpSEH )6.44;
N, 14.43. 023H30FN5033 requires C,

58.09; H, 6.36; N, 14.73%.

43°

~Z
ZT

27

"HNMR (CD3;0D, 400MHz) §: 1.74-2.06
(m, 10H), 2.42 (m, 2H), 2.71-2.87 (m,
4H), 4.15 (m, 2H), 5.35 (m, 1H), 7.23
(m, 1H), 7.39 (m, 1H), 7.52 (d, 1H), 7.63
(s, 1H), 8.11 (m, 2H), 8.22 (d, 1H)
LRMS: m/z APCI* 498 [MH]"
Microanalysis found; C, 59.07; H, 5.66;
N, 13.67. CasHsFN503S; 0.5 H,O
requires C, 59.27; H, 5.77; N, 13.82%.

447

ZT

15

"HNMR (CDsOD, 400MHz) &: 1.81-2.03
(m, 10H), 2.41 (m, 2H), 2.72 (m, 4H),
4.14 (m, 1H), 4.25 (m, 1H), 5.30 (m,
1H), 7.37 (m, 1H), 7.72 (d, 1H), 7.78 (s,

AT "7 T fmm AL O AN fenn DN O DD
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evapo

rated under

reduced pressure.

1- (3- Di net hyl am nopropyl ) - 3-et hyl car bodi i m de
whyasoetbori de (200ng,
sol uti on of the freshly prepared am ne (ZOOrTg,

1.05mmol ) was added t o BCT/IB2004/002367

A AN — Nt

U JIII

N- et h
N, N-d
at ro
parti
aci d
washe
bi car

(MySQO

crude

0. 69nm0l ),

IUI ) y J.' II)IUI U)\y
t he approp
yl di i sopropyl am
met hyl f or mam de
bm t enperature f

and the | ayers s
0 wi th additiona
ponat e sol ution,
) and concentr af
products were p

i oned between et hyl

PJCT1T1TZ2 Ut
i ate
ne (48
(3m )
Dr 18
a
bpar at
2N h
wat er
ed un
urifie

TAE 87 JhnaD, Sta o 2), 8.32
(M, 1|'1>)s 83anml, I H)N

AP tv“mé\%ﬂéﬁ’@ﬂ e

C RlickbShayisis ?dNnBbe” @Gfdcpr %.88;

bd. The organi ¢ phase was

| Ny obhPBr i CoskzalNsOeBidi GRS H20
AIRRirE cnso sbhA Ir‘5 b ﬁd1%95%

er’ reduced pressure
0 by col unm chromat ogr aphy

on si
acet a

pr odu
di chl
diiso
white
(CD33Q
2.72-
2

43%t ohi

br onet hane: dii so

propyl ether to
solids.Yield Ex
D, 400MHz) d: 17
.85 (m 4H) 14.0
H, 5.61 (m 1H)
7.83 (s, 1H), 8.
PCl + 504 [ MH + M
N, 8.28. C25H30

[ Ut
36E§o 1

et han

Dr opyl
af f ord

ot r ope

33*‘}5@‘?"'@ 7 n%ooﬁﬁi-il' S 1.792.14
et L10H) (2ASHHOH), BUF1-2.83 (m,

%Eﬁ“ew%{(aw 11905
SIFL. 698 GOTRR @SIH), 7.24
é’ﬁ'ﬂﬁtﬁbﬁﬁgﬂﬁ &f@4'(\(/|§1 151 8.17
dﬂthlz)lés(]de)J 1H), 454
LRS! TV 6PCH ASEHVHIENS:
AiYebahdl e;%&é”f&un@ c2809%; Hl5.72;

requir
N, 13 93. C25H28FN503S requires C,

60.35; H, 6.67; N, 14.07%.

46°

H,C

5

N
2

Ve

white
solid

"HNMR (CD30D, 400MHz) &: 1.65 (d,
6H), 1.82-2.03 (m, 10H), 2.39 (m, 2H),
2.68 (m, 4H), 4.12 (m, 1H), 4.23 (m,
1H), 4.82 (m, 1H), 5.31 (m, 1H), 7.41
(m, 1H), 7.82 (d, 1H), 7.99 (d, 1H), 8.08
(m, 1H), 8.16 (m, 1H), 8.43 (s, 1H)
LRMS: m/z APCI* 540 [MH]*
Microanalysis found; C, 61.80; H, 6.40;
N, 12.85. CagHasFNsO3S; 0.25 H,0
requires C, 61.80; H, 6.39; N, 12.87%.

1= 4-ethyl-2-hydroxybenzoic acid was prepared as described in US 4012407

2= 5-ethyl-2-hydroxybenzoic acid was prepared as described in J. Med. Chem.

1971; 2

65.

14;

3= 2-hydroxy-4-isopropyl-benzoic acid was prepared as described in preparation 68
4= 2-hydroxy-5-isopropyl-benzoic acid was prepared as described in preparation 67
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59.63; H, 6.00; N, 8.34% 16 1HNWMR (CD3CD, 400MHz) d:
1.62-2.03 36 1 1 (m 10H), 2.40 (m 2H), 2.71-2.84 (m
walz{)os/o(m% (s, 3H), 3.82 (m 1H), 4.03 (m 1H) PCBIERA04/002367

(m 1H), 664(d 2H) 675(m2H) 711(m1H)

% g?’l}&n&.ﬁy%?%eﬂ? Z@f 9%% Was pl}qpagedﬁs g:lq@crlgeégl pre aration 74

62 SHIAEAED¥-S: cabbok h&&.d%&%@b@@)m&@emﬁw nefer CChem. Soc.
61. 45 H_ 6.30; N, 8.50% 36 1HNMR (CDCl 3HO> s CH ,

1RESED9%d4 1. 24 (t, 37 1A 3H), 1.60-2.08 (m 10H),
iﬂ@BéHion%azo%ﬁ%aKb@xyl%@ad \Zag Br%a?@d é%eé’d&l}bed‘fm gf@paration 28

é= P@!re(zgio ﬁ)a]pge'lrggga %-garbppqyllc ac:szqsd prepayed gs MSgnbggi in J. Med.

25801 4428s4m 1H), 12.22 (m 1H) LRVE: nfz ES+ 524
IliIém]+ M’ croanal ysis found; C, 62.12; H 6.36;N, 8.34,

dHsopRBIM BH-beazpimidagole:4-erboRylicHacié W, prepag3ascdesigibed in
HepdiABR3pCOCI 3, 400MHz) d: 1.24 (t, CH3

A=the compounds were isolated by trituration from ether

Examples 47 to 50
The following compounds of general formula:

H
YORS
@)
N
H

were prepared from the amine from preparation 15a and the appropriate acids,
following a similar procedure to that described in example 35 to 46, and the
compounds were purified by HPLC using acetonitrile:0.1%aqueous ftrifluoroacetic
acid (5:95 to 95:5), and the product azeotroped with dichloromethane to give the title
compounds.
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3H), 1.60-2.10 (m 10H),

2.70-2.92 (m 4H),

W@ 2005069994 6. 38 (m 1H), 6.94
7.26(m 1H), 8.06

4.16 (m

2.40 (m 2H), 2.62 (g, 2H),

1H), 4.26 (m 1H), 5.48
(d, 1H), 7.18 (s, PAFiB2004/002367

(d, 1H), 8.14 (m 1H), 8.28 (m 1H),
12.00 (m 1H) LRVMS: nfz ES+ 524 [MNa] + M croanal ysis
found; C 62.03; H 6.38; N 8.33, C26H32FN3OS;

fequire
CDCl 3,
P.40 (m

requires C, 62.26; HYil#3;| N 8.38% H3 44 1HNMR
3,_,400MHz) d: 14%4 (m Y CH3 6H), 1.60-2.08
%anolcﬁ), 2.40 (m 2HP) 2.7 éérloz (m 5H), 4.16 (m
) T P

HiimRo (é@d m4dU1\')Hz ?6/41 .64-1.88
5me£°mm Z@Bz(nE§H)52833 (s, 3H),
24250 . 2 P28 () 4H), 415
N(RBVHER), 04.21 . (B, (1), A.GH(mM, 1H),
635 (4, 1H), 6.68 (d, 1H), 6.79 (s, 1H),
7.11 (m, 1H), 7.32 (d, 1H), 8.05 (d, 1H),
8.26 (d, 1H), 8.58 (d, 1H)

LRMS : m/z ES* 470 [MH]"
Microanalysis found; C, 60.11; H, 6.46; N,
7.97. Ca5H31N304S;0.4CHLCl> requires C,
60.58; H, 6.37; N, 8.34%.

48

CH,

OH

14

'HNMR (CDCls, 400MHz) &: 1.64-1.90
(m, 4H), 1.91-2.09 (m, 6H), 2.30 (t, 3H),
241 (m, 2H), 2.74-2.92 (m, 4H), 4.16
(brs, 1H), 4.28 (brs, 1H), 5.62 (m, 1H),
6.43 (d, 1H), 6.88 (d, 1H), 7.09 (m, 1H),
7.19 (m, 2H), 8.09 (d, 1H), 8.24 (d, 1H),
8.57 (d, 1H)

LRMS : m/z ES* 470 [MH]*
Microanalysis found; C, 61.69; H, 6.53; N,
8.35. Ca25H31N3048;0.25CH.Cly requires
C, 61.79; H, 6.47; N, 8.56%.

49

‘\({\E/CH?,

CH,

'"MNMR (CDCls, 400MHz) &: 1.74-2.08
(m, 10H), 2.40-2.52 (m, 2H), 2.68 (s, 3H),
2.82 (m, 4H), 3.80 (s, 3H), 4.08-4.21 (m,
2H), 5.41 (m, 1H), 6.59 (s, 1H), 7.06 (q,
1H), 7.13 (d, 1H), 8.10 (d, 1H), 8.22 (d,
1H), 8.50 (d, 1H)

LRMS : m/z ES* 480 [MNa]

Microanalysis found; C, 55.67; H, 6.19; N,
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2.74-2.82 (m 5H), 4.16 (m 1H), 4.26 CH3 (m 1H),

5.46 (m 1H), 6.30 (m 1H), 6.74 (d, 1H), 6.86 (s,
wak)os5/009986 (d, 1H), 8.04-8.16 (m 2H), 8.28 (nMPCWH2004/002367

12 20 (brs 1H) LRVS: niz ES+ 538 [ MNa] + M croanal ysi s

Ll o ~1 - Nl

fotntt—€—62-—58—H—6"61"N-8 "ﬁo, M_”ILDZ{B{L% Gires
requirles C, 62.89; H| 6.65; KI?' g 155 % $ Ifl‘t%%dﬁq

400MH7) d: 1.79-2.15|(m 10Hg, 53723H£®E§ r;131:3977% 38

5 31 ( 38 1|111,)1M|% (@QC(Iam 4qqq5|Hz)8 5141 62186
60" 1h —(rh'\/éﬂig 1'\é822.@2ftﬁ4 ng 241-2,53 (m,
f ound;

i 956, 9b: N3-S, 287, 2H), 4.20
éEoN!\/Rz. 4 (m 2H), . 70- 2. 3@“% % &5% og%) (52403@?-6 ), 6.98
: 8, 34),(AP7 1M, , 1H), 7634 &, 1H) 7.74
1H), 8.03 (m 1H), W16 {48 G 0z (), 8.22
(d, 1H), 8.57 (d, 1H)
LRMS : m/z ES" 482 [MH]*
Microanalysis found; C, 62.98; H, 6.45; N,
8.73. C26H31N3048;0.2CH-Cl» requires C,
63.11; H, 6.35; N, 8.43%.

1=purified by crystallisation from methanol

Example 51
Syn-3-Hydroxymethyl-imidazo[1,2-alpyridine-8-carboxvlic acid (4-{[5-fluoro

-2-(tetrahydro-thiopyran-4-vioxy)-pyridine-3-carbonvil-amino}

-cyclohexyl)-amide

H /\
N
U
Feo o N/,
N
S
N" o
s

A mixture of the amine hydrochlotide form preparation 15a (1.2g, 3.1mmol) and
triethylamine (1.4ml, 10mmol) in N,N-dimethylformamide (10ml) was stirred at 60°C.
for 45 minutes, then cooled to room temperature. O-(1H-Benzotriazol-1-yl)-N,N,N’N’-
tetramethyluronium hexafluorophosphate (610mg, 2.6mmol) and the acid from
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M croanal ysis found; C, 57.99; H 6.44; N, 14.43.
C23H30FN5S requires Cl1 58.09; H 6.36; N, 14.73% .

WO 20458099¢HNVR (CD30D, 400MHz) d: 1.74-2.06 N PCT/1B2004/002367
10H), 2.42 (m 2H), 2.71-2.87 (m 4H) 1 4.15 (m 2H),

@gréfﬁgséﬁ(goqﬂés 2( ml'_b\p{?rezg&é(gagé%g Zeﬁgd? org Fﬁyged at room
terapetiidrer fev083 hivhiist Tﬂoﬂeca;cﬂﬂimi was cohoertehted, unGBr diucbld pressure
358 e Pagicti Glned itk 555, BiperparnalensiuBdeny). J5oegipcied with
dthylladktat2. (3340nd. The( comBiAED org%nﬂ:leitfﬁct@ﬁbre Wadiled \mth brine, then
éﬁgd MPS%)?) gzgd %v@pi)[:qﬁeg rsngr (fgdu_[qq}j prfzsgt(yrrg( ,ﬁhlél)lpwde goreguct was
frﬂ&ra?éd) w1tl$ h3t2m6fﬁanéﬁ)the ?es%ﬁmg Mgolid 'ﬁ')ter‘eBWF ar'iﬂ énefd’ 9 é’ﬁord the title

498 M cr oanal yS| s foun
f@nB‘BU 09mes H20 reqU| res C 59 80 H

-5 X 0 ) :

50 g VB G o 4, 2804, 1,
4.00(m, 1H), 4.05 (m, 1H), 4.82 (d, 2H), 5.16 (m, 1H), 5.32 (m, 1H), 7.15 (m, 1H),
7.62 (s, 1H), 7.94 (dd, 1H), 8.04 (d, 1H), 8.26 (m, 2H), 8.60 (d, 1H), 10.38 (d, 1H).
LRMS: m/z ES* 529 [MH["

Example 52
Syn-5-Fluoro-N-(4-{[1-(2-hydroxy-ethyl)-5-methyl-1H-pyrazole-3-carbonyl}-
amino}-cyclohexyl)-2-(tetrahydro-thiopyran-4-vloxy)-nicotinamide

ﬁﬂ m/(<\/\

A mixture of the compound from preparation 82 (270mg, 0.53mmol), acetic acid
(4ml), water (1ml) and tetrahydrofuran (2ml) was stirred at 75°C for 18 hours. The
cooled reaction was diluted with water (5ml) and basified using solid potassium
carbonate. The mixture was extracted into ethyl acetate and the combined organic
extracts were washed with water, brine, then dried (MgSO,) and evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel
using an elution gradient of dichloromethane:methanol:0.88 ammnoia (99.5:0.5:0.to

95:5:0.5) and the product triturated with diisopropyl ether to give the title compound,
74mg.
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4H), 4.08 (m 1H), 4.14 (m 1H), 5.36 (m 1H), 6.98

(t, 1H), 7.02 (s, 1H), 7.24 (t, 1H, 7.70 (d, 1H,
w@204/009%p4 1H), 8.17 (d, 1H), 8.56 (d, 1H) LRVEPCTB2004/002367

APCl + 498 [M—|]+ M croanal ysis found; C, 60.18; H,

SHWR R‘T‘Dég 07% %Gw??\%gél&?{ q@%@@% &05%&5‘%(%2'@52 72-2.83

(m, 46@» AOBH!, i, UeOEBHR7 (b14§|)@4)2 f%("g’ 1EH§1)::0|; .60 is 39H1r6 87 (d, 1H),

. m m :
%33815]@ ﬁ#ed%frg 1 (m 1H), 7.41 (m 1H), 782
(-EKMS_LH)/,ZPP@95OI{MH1H) 8.08 (m 1H), 8.16 (m 1H),

; + 540 _[ MA] + M croanal ysi

Pitdabeiysid Shrgotsy BB Sh o4 o6, Catlatblsbrb camires Gas7.01:
B3B; Neqdusbes C, 61.80; H, 6.39; N, 12.87% =
4- et hyl - 2- hydr oxybenzoi ¢ acid was prepared as
described in US 4012407 = 5-ethyl - 2- hydr oxybenzoi c

Egaydgwaaa prepared as described in J. Med. Chem 14;
6 = :hydqoxyd4 |sopropyl ben20|c acid was

‘ e Chex desicy i beinda £0l@rBeqash gd4-4{5-fluoro-2-
e deXihi SRRL iaC
escribed 1n rpr epar pYfid Ca‘?ﬁtl)lﬂlﬂ%ﬁmg{ S\F)c"fghexvﬁl amide

4- Hydr oxy- 2- met hoxy- ben20| c acid was ared as
described in preparation 74

§
F\(YJ\N
H
—
N o)

The title compound was obtained from the compound of preparation 81, following a
similar procedure to that described in example 52.

"HNMR (DMSO-d, 400MHz) &: 1.74 (m, 8H), 1.92 (m, 2H), 2.27 (m, 2H), 2.65 (m,
2H), 2.78 (m, 2H), 3.81 (q, 2H), 3.96 (m, 1H), 4.02 (m, 1H), 4.45 (t, 2H), 4.85 (t, 1H),

5.19 (m, 1H), 7.20 (m, 1H), 7.40 (m, 1H), 7.60 (d, 1H), 7.71 (d, 1H), 7.94 (m, 1H)
8.08 (m, 2H).

LRMS : m/z ES” 564 [MNa*]

Example 54
Syn-N-(4-{[5-Ethyl-1-(2-hydroxy-ethyl)-1 H-pyrazole-3-carbonyl]-amino}-
cyclohexyl)-5-fluoro-2-( tetrahydro-thiopyran-4-yloxy)-nicotinamide
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6= 1H i ndazol e-3-carboxylic acid was prepared as
decribed in J. Anmer. Chem Soc. 1952; 2009; 74

wQ 200508002 0i M dazol e- 4- carboxylic aci d was pr epar/ERoasg002367

described in preparation 28 8= Pyrazolo[1l

, 5-a] pyridi ne-2-carboxylic acid was prepar as
described in J. Med. Chem 2001; 44; 2601 93

1- I sopropyl -1 H benzoi nm dazol e- 4-car lic acid was
prepared as described in preparﬁtlo ) NASSiE~OH
conmpounds were isol atged b from et her
Exanpl es 47 ﬁo 50 Th .
formul a: were Oom-the am ne from preparation
15a and the ap roprlateia0|ds following a simlar
procedure to th N ribed in exanple 35 to 46, and

t he conpounds were pyrified by HPLC using

acetonitrile:0. 1% s trifluoroacetic acid (5:95 to
95:5), and the product Jazeotroped w th di chl oronet hane
to give the title unds.Yield Ex no R2 (% Data 12

1HNMVR (CDCl 3, 400MHz) d: 1.64-1.88 47 JI (m 4H),
1.90-2.08 (m 6H), 2.33 (s, 3H), 2.42 (m 2H),

2.74-2.90 (m 4H), 4.15 OH (brs, 1H), 4.27 (brs, 1H),
$-(3®imathyieryinogropp)-Besthyisgrbodiingge ( Bydroehloride 7@16eg, 1.12mmol)

%rgl% ’afé)e& té %gblt%&q ?Lghel_épg% h%&@r f)'ém[ w%ratlon 2I‘?‘)a (300mgq,
0.77mmol), 1-hydroxybenzotriazole hydrate (100mg, 0.57mmol), the acid from
preparation 41 (300mg, 1.12mmol) and triethylamine (260ul, 1.87mmol) in N,N-
dimethylformamide (3ml), 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 bicarbonate
solution, dried (MgSQy,) and evaporated under reduced pressure. The residue was
dissolved in tetrahydrofuran (3ml), acetic acid (4ml) and water (2ml) added, and the
solution stirred at 80°C for 5 hours. The mixture was partitioned between ethyl
acetate and water, the layers separated, and the organic phase washed with sodium
bicarbonate solution, water and brine, then dried (MgSQ,) and evaporated under
reduced pressure. The crude product was purified by column chromatography on
silica gel using an elution gradient of dichloromethane:methanol (99:1 to 92:8), and
the product triturated with diisopropyl ether to afford the titte compound as a white
solid.

'HNMR (CD30D, 400MHz) 5: 1.29 (t, 3H), 1.70-2.04 (m, 10H), 2.40 (m, 2H), 2.69-
2.87 (m, 6H), 3.91 (t, 2H), 4.02 (m, 1H), 4.15 (m, 1H), 4.20 (t, 2H), 5.35 (m, 1H), 6.52
(s, 1H), 8.04 (m, 1H), 8.16 (m, 1H)

LRMS: m/z APCI" 520 [MH]*

Microanalysis found; C, 57.76; H, 6.69; N, 13.22. Ca5H3sFN504S requires C, 57.79; H,
6.60; N, 13.48%.
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M croanal ysis found; C, 60.1 1; H 6.46; N, 7.97.
C25H31IN3M4S; 0. 4CH 2A 2 requires C, 60.58; H 6.37; N,

W@2848099¢H3 14 1HNVR (CDCl 3, 400MHz) d: 1. 64- 1pCR0B2431/002367
(m 4H), 1.91-2.09 (m 6H), 2.30 (t, 3H), fi 2.41 (m

74-2.92 (m 4H), 4.16 (brs, 1H), 4.28 (brs,
éi%maé%(m 1H), OH 6.43 (d, 1H), 6.88 (d, 1H), 7.09

§W7 m@ﬂf"ﬁmﬂ(mhv&&xv—&h 2I(I raddle- 3%a%n by
?7 VI}-S-fE?o RVB =~ M croanal ysTs

{IOrgrg-=( atrahgd_rggthl rag-4glox g,;n cafinappde 45

0. ZSCH ZCIZ requires C, 61.79; H 6.47; N_8p6% 7
1HNMR (CDCl 3, 400MHz) dNNN C H3 :
10H), 2.40-2.52 (m 2H), 2.68 (s,
4H), 3.80 (s, 3H, 4. :
6.59 (s, 1H), 7.06 (q, OlH),
1H), 8.22 (d, AH1
[ MNa] + M croana
N, 13. 40. C23H3i
6.38; N, 13.77%

The title compound was obtained as a white solid in 40% vyield from the amine from
preparation 15a and the acid from preparation 40 following the procedure described
in example 54.

"HNMR (CD3;0D, 400MHz) §: 1.23 (1, 3H), 1.71-2.04 (m, 10H),

2.41 (m, 2H), 2.61 (g, 2H), 2.75-2.87 (m, 4H), 3.84 (t, 2H), 3.97 (m, 1H), 4.14 (m,
1H), 4.52 (t, 2H), 5.34 (m, 1H), 6.57 (s, 1H), 8.06 (m, 1H), 8.16 (m, 1H)

LRMS: m/z APCI* 520 [MH]"

Microanalysis found; C, 57.05; H, 6.55; N, 13.16. CasH3sFNs04S; 0.33 H20 requires
C, 57.13; H, 6.65; N, 13.32%.

Example 56
Syn-5-Fluoro-N-(4-{[2-(2-hydroxy-ethyl)-5-isopropyl-2H-pyrazole-3-carbonyl
J-amino}-cyclohexyl)-2-(tetrahydro-thiopyran-4-vloxy)-nicotinamide
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38 1HNMR (CDCI 3, 400MHz) d: 1.62-1 .86 501 (m 6H),
1.88-2.02 (m 4H), 2.41-2.53 (m 2H), 2.72-2.88 (m

wdk)os/0@928 (t, 2H), 4.20 O' (brs, 2H), 4.78 (PCT/B4P04/002367

5.40 (m 1H), 6.98 (t, 1H), 7.07 (m 1H), 7.34 (d,
1H), 7.74 (d, 1H), 7.96 (d, 1H), 8.02 ( 1H), 8.22
(d, 1H), 8.57 (d, 1H) LRMVB : nlz ES+ 482sKVH +

M croanal ysis found; C, 62.98; H, 6.45; CH3.
C26H3i N3M4S; 0. 2CH 2C1 2 reqw res i, 63 H, 6.35;
N, 8.43% 1=purified b i
Exanpl e 51 Sv77?-3- Hvdr
, 2-al pyri di nef8: (4-0r5-{luoro
- 2- (tetrahvdro-tlhi opyrang4- yl'oxy) - pyri dihe- 3- car bonyl 1
-am no> -cvcl oh = 'deAmxture of theée am ne

hydr ochl ori de for® preparation 15a (1. 29,0'3’. 1mmol ) and
triethylamne (1.4m, _410mmol) in N, N-di nethyl for mam de
(10m ) was stirred af 609PC for 45 minutes, then cool ed

to room tenperature. _

O (1H Benzotriazol ~1-y8)-N N, N N - tetranethyl uroni um

hexaf | uor ophosphate (610ng, 2.6nmol) and the acid
fronmpreparation 27 (500ng, 2.6nmol) were added and the

A8 DiiethyfrhinbBidp- 35&%51683%@5 loriti8 (BBBHhS; 1 gnﬁ‘nol was

sol ution was concentrated under WQﬁCé@ pressure an
frded dQ; 3 polfiony ok dhgviaming dwmmrmrm frormtpeepasation dha (390mg,

@‘Uﬁ%&)l) tﬁﬁ}%@%ﬁﬂeﬂ%ﬁgz&bt A &ltalﬂé/l RO éfﬁ' Mo acid from
ga g bri ﬁe

he conbi ned organi c extrac S wer
pmﬁrai\one@ (2%38T, érﬂ]‘m@@ﬁrﬂmﬂd‘ﬂ-eﬂ?wmeepropﬁdummj(388mg, 3.0mmol) in

R G SRHERyifoHHRNRa ik LAY UihidtBiRethane (10ml), and the reaction stirred at

room temperature for 18 hours. The mixture was diluted with ethyl acetate and
washed with 0.2N citric acid solution, sodium bicarbonate solution and brine. The
organic phase was dried (MgSO,) and evaporated under reduced pressure. The
residue was dissolved in tetrahydrofuran (2ml), acetic acid (4ml) and water (1ml)

added, and the solution stirred at 60°C for 4 hours. The mixture was partitioned
between ethyl acetate and water, the layers separated, and the organic phase
washed with 0.88 ammonia solution and brine, then dried (MgSO4) and evaporated
under reduced pressure. The crude product was purified by column chromatography
on silica gel using an elution gradient of dichloromethane:ethyl acetate (100:0 to
0:100) to afford the title compound as a solid, 356mg.

"HNMR (CDCls, 400MHz) 8: 1.29 (d, 6H), 1.68 (m, 2H), 1.83 (m, 2H), 1.96 (m, 6H),
2.41 (m, 2H), 2.81 (m, 4H), 3.00 (m, 1H), 4.04 (t, 2H), 4.11 (m, 1H), 4.25 (m, 1H),
4.62 (t, 2H), 5.46 (m, 1H), 6.43 (s, 1H), 6.61 (d, 1H), 8.06 (d, 1H), 8.11 (d, 1H), 8.28
(dd, 1H).

LRMS: m/z ES” 556 [MNa]*

Microanalysis found: C, 57.88; H, 6.82; N, 12.55. CasH3sFN504S:0.4H.0 requires C, .
57.74; H, 6.86; N, 12.95%.
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triturated with hot nethanol, the resulting solid
filtered off and dried to afford the title conpound as
wa@2mkiov®9sol i d, 500ng. 1HNVR (DVSCGd 6, 400MHz) PAI/IB2004/002367
1.69-1 .90 (m 10H), 2.24 (m 2H), 2.58-2.75 (m 4H),
'00|m71H) 4.05 (m 1H), 4.82 (d, 2H), 5.16 (m 1H),
1H, 7.15 (m 1H), 7.62 (s, 1H), 7.94 (dd,
QyH)-s FRudIE-N-i-{[ 14 D-hydroRG-e(H)-22 idbprody P PH{pYrazbld)-3-cafboadi

(d, 1 [ RVS; z ES+ 5 [+ Exanmpl e, 52
G0 N

H pyrazol e- 3- car bonyl | am nol - 0O

cvcl ohexyD™- "et r ahydr o-t hi opyr an”- onxyV i i nam de
CH A mixture of the conpound fr gpafati on 82
(270ng, 0.53mmmol ), acetic acid ?£1 m), /ma er cm§1) and
t et rahydr of ur an (2n1)0mas 8
hours. The cgol ed reajti op dllyted Wi t hpyat er
(5m ) and basi [ pot assi um car bonat e.
The m xture was|extfact®d into ethyl acetate and the
conbi ned organicC tT@cts were washed wth water,
brine, then dried (MyBU 4) and evaporated under
reduced pressure. T si due was purified by colum
chromat ography on s{lica gel using an elution gradient
of di chl oronet hane: meghanol : 0. 88 ammoi a (99. 5: 0. 5: 0.
to 95:5:0.5) and the product triturated with

di i sopropyl ether to give the title conpound,

‘Elgemﬂg?_;glr"\r/;o;&%)?\fﬂs %f{glg!\egz ﬁé"%)q)a m@ftéglépyﬁtaﬁ@ggon from
éthér, Offort. ﬂl@ élﬁﬁlne4h'bm §r§%réﬁﬁn JIE& arfl @%b ERid on nfﬁep%?atlon 43,
(m , 8.27 (m 1H) LRWMS: z

f%ztl@wmg t%echmiﬂm qﬂsﬁﬁ“l%{’n'ﬁl%f@'ef nd; c 57.06; H,

gﬁglga I 1% @%%%%\@%ﬁ)f e@8I(FE2HY; 131 (B 2H)H.94 (m, 6H),
2.43 (m, 2H), 2.82 (m, 4H), 2.98 (m, 1H), 4.04 (t, 2H), 4.13 (m, 1H), 4.21 (m, 3H),
5.33 (m, 1H), 6.65 (s, 1H), 6.87 (d, 1H), 8.05 (d, 1H), 8.08 (d, 1H), 8.26 (dd, 1H).
LRMS: m/z ES* 534 [MH]"

Microanalysis found: C, 58.38; H, 6.83; N, 13.03. CosH3sFN504S requires C, 58.52; H,

6.80; N, 13.12%.

Example 58
Syn-N-[4-(2.4-Dihydroxy-benzoylamino)-cyclohexyl]-5-fluoro-2-(tetrahydro-

thiopyran-4-vloxy)-nicotinamide
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Exanpl e 53

Sv77-1-(2-Hvdroxy-ethyl)-1H i ndazol e- 3-carboxylic acid
W@ 4005f0899p4 uor o- 2- PCT/IB2004/002367

(tetrahvdro-thiopyran®-yl oxyVpyridi ne- S-carbonv

P- am nol - cvcl ohexyD-am i de HO The title con'pBHInd was

obt ai ned fromthe conpound of preparatj 3

following a simlar procedure to i bed in
exanpl e 52. 1HNMR (DI\/BQ;de A0, 4 (m 8H),
1.92 (m 2H), ] (

2H), 3.81 (q,
(t, 2H 14.85 (t
7.40 (m 1H), 7.
1H), 8.08 (m 2H).
54

Sv77-N-(4-{[5-Ethyl -
car bonyl ] -am no}- cv 03 y
-d-fluoro”-ftetrahvdro-thi opyran”-yl oxyVni coti nam del-
(3- Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de
Eydrochl oride (215ngy, 1.12mmol) was added to a

ailadiyrpblagk (18 rnshwag adged de bl soiitide d’frthB‘mqnnp@afcatmmrPreparatlon

t | te

0GR AT o BRI 120, e

gm@formaMﬁlrr]fﬂml) aanﬂdthe eetdm}lbramtme? (Lﬁﬁ@ﬂhltqobeﬁﬁﬁfrw Bours. The
or.mam de and the reactio

bbbl st R AHPERIEL At itste Thastiecktusing sodium

bizarbpaats, tand rwépb@wue Qﬁd@I Riducéd %P&tsﬁr@%%lr%é?c&bt \K/é§ partitioned

ayers separate he or gani

g%tg’fgs\c))@ééig(/\ég% Qg‘y\/\ﬁf’ﬂatﬁa@@ thes lgyergrsemiacated o erganic phase was
washid it wititeieand MISS) ten ¥Ed§ ?Ihﬁg ) Bpg&ﬁrag&gﬁﬁ?% reduced

ressur The residue was di sso ve

E@ﬁ?'ﬁre ih@tqred%@rqﬂuehma}s Ritidiederyeeolgam Qhrerddmgrapmcbn silica gel
bdieg 8RNty radibht'd? @lcﬂor&qgﬂahg %h%‘?&l’ 1991 ;{%ﬁg% {(ct %ﬁord the title

was partitioned between et o
¢AyRIUuds db@gat ed, and the organi c phase vvashed with

tF-ﬁ\‘FNARrYDMSO—dG, 400MHz) &: 1.60-2.00 (m, 10H), 2.28 (m, 2H), 2.60-2.80 (m, 4H),
3.78-4.00 (m, 2H), 5.18 (m, 1H), 6.20-6.30 (m, 2H), 7.74 (m, 1H), 7.98 (m, 1H), 8.14
(m, 2H), 8.28 (d, 1H), 10.00 (s, 1H), 12.60 (s, 1H)

LRMS: m/z ES* 512 [MNa]*

Microanalysis found; C, 58.85; H, 5.79; N, 8.51, C24H28FN3OsS; requires C, 58.88; H,
5.76; N, 8.58 %.

5I—19(m "1H)1 7.20 (m 1H),
H, 7.71 (d, 1H), 7.94 (m
: mz ES+ 564 [ MNa+] Exanple

-(2-hvdroxy-ethyl)-1H pyrazol e- 3-

Example 59
Svn—5-FIuoro-N-r4-(2-hvdroxv-5-triﬂuoromethvl-benzovlamino)—cvclohexvl]-z
-(tetrahydro-thiopyran-4-yloxy)-nicotinamide
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bi car bonate solution, water and brine, then dried
(MySq 4) and evaporated under reduced pressure. The
wa@emdeogpoHduct was purified by col unm chromat oPCEERY040002367
silica gel using an elution gradient of
di chl oromet hane: nethanol (99:1 to 92:8), _and the
product triturated with diisopropyl et Ir"_Ler Fto afford
the title conmpound as a white solid. 1HNMR ( CD30D,
400MHz) d: 1.29 (t, 3H), 1.70-2.04 (m o.) 2.40 (m
2H), 2.69- 2.87 (m 6H), 3.91 (t, (m 1H),
4.15 (m 1H), 4.20 (t, 2H), 5.35 (RN 52 (s,
1H, 8.04 (m 1H), 8.16dm m 2yAPClI + 520

[ MH + M croanal gsi s _foung; ' 9: N,
.H v~ 57. 79_| Ebl_g 60; N,

13.22. C25H34F
vdr oxy- et hyl ) - 2H pyrazol e- 3-¢c

13. 48% Exanpl e 55 ||
Svn- N- (4-(r5- Et hyl
arbonv -am noV

cvcl ohexyl)-5-fl uoro- rahvdr o-t hi opyr an- 4-yl oxy) -
nicotinamd g -CH, OH['N Q The title conpound was
obtained as a white soNg~1n 40%yield fromthe am ne

from preparation 15a and the acid from preparati on 40

foll ow ng the procedure described in exanple 54 1HNWVR
CD30OD, 400VHz) d: 1.23 (t, 3H), 1.71-2.04 (m 10H),
llagiymyplask(50Gmghwes, ad@q.q; to 2 sqlgtion gfyth(erﬁompq)undjrcgq preparation

7(9 72izzi)ng 3. IjD9171rMb91"ﬂ fdlimlél gaagm%tbzg)“ H%?Ra e()#')s ﬂd N,N-

d_mml;wfﬁmarwﬂ@u (505\t)oaqd\/ftue+mimtt¢re<félﬁsdwd§r incimmn fcn 24 hours. The

I’?lé(&t&?r\lélég fiitera tllﬁlou&ho’ Ar@oc&%?'ﬁﬁm%%bugh %tlﬁ%@dltlonal ethanol
(150ml), and the filtrate neutralised by the addition of saturated sodium bicarbonate
solution (75ml). The mixture was concentrated under reduced pressure, diluted with
water (50ml) and this aqueous solution extracted with ethyl acetate (3x100ml). The
combined organic extracts were washed with water (2x100ml), brine (150ml), then
dried (MgSO4) and evaporated under reduced pressure. The residue was triturated
with ether to give the title compound as a solid, 303mg.

'HNMR (CD30OD, 400MHz) &: 1.77-2.03 (m, 10H), 2.36-2.42 (m, 2H), 2.69-2.82 (m,
4H), 4.06-4.15 (m, 2H), 5.33 (m, 1H), 7.03 (d, 1H), 7.60 (d, 1H), 8.05 (m, 1H), 8.16
(d, 1H), 8.20 (s, 1H).

LRMS : m/z APCI" 542 [MH"]

Example 60
Syn-3-Methyl-imidazo[1,2-a]pyridine-8-carboxvlic  acid  (4-{[5-fluoro-2-(ietrahvdro-

thiopyran-4-yloxy)-pyridine-3-carbonvil-amino}

~cyclohexyl)-amide
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C, 57. 13; H, 6.65; N, 13.32% Exanple 56
Svn-5-Fl uoro-N-(4-{r2-(2-hvdroxy-ethyl)-5-isopropyl -
WO pyosaaobe- 3- car bonyl | -am no) - cvcl ohexv PCT/IB2004/002367

P-2- (tetrahvdro-thi opyran-4-vl oxv)-nicotinam del-(3-Di
met hyl am nopropyl ) - 3- et hy[ car bodi i m de_hydrochl ori de
(250nmg, 1.3mml) was added to a solu of the am ne
hydrochl ori de from preparation ]@a (§90ng, LOmMDI),

[ Q , the
amdfrompre arationf]42 ( / 8
N- et hyl d||so;5:D 3877, S@rrm)l“}
N, N- di net hyl f or 4mm e (#m) and dichlor orret hane

(10m ), and the on stirred at roomtenperature
for 18 hours. The m xfure was diluted with ethyl
acetate and washed w 0.2N citric acid solution,

sodi um bi carbonat e -pol uti on and brine. The organic

phase was dried (MJSQ and evapor at ed under reduced
pressure. The residueSwas di ssol ved in tetrahydrofuran
(2m), acetic acid (4m) and water (1m ) added, and

the solution stirred at 600C for 4 hours. The m xture
Isidazade t(B6mgndu5Iemabe rhnpd‘tdmylphas;ﬂ‘tlm €13@rdg W@t 33mmbheand iodine

LU SRR B 8 SR BEARSHBRD G oblipamee 54
@Mn@vap@nabedntmdﬂordhm’dhm@ Wnﬂﬁsaﬂcﬁthe'rb@sp@hdi@ﬂ stirred at room
Eqrrr(l)qeg%th Wfloru“g#J hawgn%@b col é{gqg}%pé%t 2%8 % 2mmol) was added

dmd:fﬂmédﬁirhﬂm%d&ithm&émbaia%ré]fQIOa @Jdﬁér 94%}3 The reaction was
as a soli 1HNWVR

ford th I 56
a&%gdtmgdhﬂtﬂg@ﬁg{p ogggquum6pbcarbpngﬁa (Sﬁ{u[[rlgm) and ggracted with

glme)lg?d(ﬁrgthén@@mnlﬁ Hhe c%nﬁﬁnédTbrg%H}o e)&ra%ﬂs \gvg"re éﬁ%d (MgS0Q4) and

g\@poraie@y r rgqiyced\r,pmsglm Tj’ﬁ) cn@e4gro@gct wa; pwgified by column
&Lﬁom}l@gra;ﬂw @n(ghci%laugnﬁ'\%% a2 éur?é;'%ga}o‘i’e gcﬂ‘g%ﬂyl %Qtate pentane
69:9Bto 190:® tg affond the #itls SomER@MBEFNSq 4S; 0. 4H 2q

TAMR @D, 400MHz) 5: 1.60-2.05 (m, 10H), 2.46 (m, 2H), 2.53 (s, 3H), 2.74 (m,
4H), 4.21 (m, 1H), 4.31 (m, 1H), 5.25 (m, 1H), 7.06 (m, 1H), 7.48 (m, 2H), 7.65 (m,

1H), 8.05 (m, 1H), 8.15 (m, 1H), 8.28 (m, 1H), 10.58 (m, 1H).

Example 61
Syn-5-Chloro-N-[4-(2-hydroxy-5-hydroxymethyl-benzoylamino)-cyclohexyl]-2-

(tetrahydro-thiopyran-4-vioxv)-nicotinamide
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57.74;, H, 6.86; N, 12.95% Exanpl e 57
Sw 5-Fl uoro-N-(4-(ri-(2-hvdroxy-ethv

w@2m5i08090¢ opyl - 1H pyrazol e- 3- car bonyl PCT/IB2004/002367
i -am nol - cvcl ohexyD*-ftetrahvdro-thi opyran”-yl oxy”-nic
oti nam de OH The title conpound was obt ai ne?) S a
solid in 42%yield, after crystallisation et her,
fromthe am ne from preparation 15a and the acid from
preparation 43, follow ng the procedure
exanple 56. 1HNMR (CDCl 3, 400MHz) 4 1.
1.68 (m 2H), 1.81 (m 2K
2H), 2.82 (m 4H), 2.98 [m 4. 041l (t, 12H),
(m 1H), 4.21 (@ 4 3 H), @©.650(s, 1H),
6.87 (d, 1H), 8. H 8.08 (d, 1H), 8.26 (dd,
1H). LRVE: mz ES+ J\D/H] + M croanal ysis found: C,
58.38; H 6.83; N, 13.037y C2 H3 FNoO4S requires C,
58.52; H 6.80; N1 13.1 Exanple 58 S n-N
- Di hvdr oxy- benzoyl am npVcv¢l ohexyl i -
-fluoro”-ftetrahvdrot hhopydan- 4-yl oxy)-ni coti nam deCH
Pal | adi um bl ack (130ng) ®as added to a solution of the
conpound from Preparation 88 (70ng, 0.12mmol) in
formc acid (10m, 4.4%in ethanol) and

NU(BeibimetiywarhinopropykS-éthtarbodiiride ey dretdriden 78inigl 088mmol) was
UHQ%EJ nltro%e@Pfor 4 hours. Tge gloéture was filtered

2 dR A 8L f HRqatine Myriachiogdgalem; erenagatip 16 (111mg,
DIBrHIDIRI clafiyRReRIbR Nz Sz aﬁWr_Qfe?%QM@grO.Q@l%ﬁﬁﬁ)d, the acid from

pressure. The residue was partitioned between water

RrePacation 63 (400M% 2fiameheanddy-sthyidispaioaylemine (7 0ul, 0.98mmol) in
= o ! .
S RRTARIES (SRS L Nodhs ool 105y e o 1

Tharscr Thie pixbidecwasapartitioned detvgerc aichioromethane (10ml) and 2N
ﬂb&l%ﬁﬁlbﬁ@rgﬁgy(ﬁpnlﬁ' L:h& ath%ellayers separated. The organic phase was

evaporated under reduced pressure and the residue was purified by column
chromatography on silica gel to give the title compound.

'HNMR (CDsOD, 400MHz) §: 1.77-2.04 (m, 10H), 2.38 (m, 2H), 2.69-2.83 (m, 4H),
4.05 (m, 1H), 4.14 (m, 1H), 4.53 (s, 2H), 5.37 (m, 1H), 6.88 (d, 1H), 7.39 (m, 1H),
7.82 (m, 1H), 8.21 (m, 2H)

HRMS: m/z ES™ 520.1662, [C2sHaoCIN3OsSH]* requires 520.1668

Example 62
Syn-N-[4-(2-Hydroxy-5-hydroxymethyl-benzoylamino)-cyclohexyll-5-methyl-2-
(tetrahydro-thiopyran-4-vioxy)-nicotinamide
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using an elution gradient of dichloronethane: net hanol
(99:1 to 97:3} to afford the title conpound, 41ng.

WA RINMBRODMSCd 6, 400MHz) d: 1.60-2.00 (m 10H)PCRIE2804/002367
(m 2H), 2.60-2.80 (m 4H), 3.78-4.00 (m 2H), 5.18
(m 1H), 6.20-6.30 (m 2H), 7.74 (m 1H), 7. (m
1H), 8.14 (m 2H), 8.28 (d, 1H), 10.00 (s, 12. 60
(s, 1H) LRMS: mz ES+ 512 [MNa] + M croanallysis found,
C, 58.85; H 5.79; N, 8.51, 24H28FN3CGS; ires C,
58.88; H 5.76; N, 8.58 % Exanple H9
Svn-5- Fl uoro- N-r 4- (2 hvdgpxy-
am no) - cycl ohexyl | -
- (tetrahvdro-tHs cot Phani@+O OH N O
Pal | adi um bl ack (5f0ng)} wag{ added to a solution of the
conpound from prep 79 (704ng, 1.11mol) in
formc acid (2.2g), etharjol (47.8g) and
N, Ndi net hyl f or mam de (5 and the mxture stirred
under nitrogen for 24 lhourg. The m xture was filtered
t hrough Arbocel (r), washing through with additional
ethanol (150m ), and theSfiltrate neutralised by the
addi ti on of saturated sodi um bi carbonate sol ution
(75m ). The m xture was concentrated under reduced
Pheditle rcemmbuhdtvmﬂ; amanhematom tfeb@mine o ﬁrbbéraﬂdhlﬁqtéhd the acid

3x100n]
Emihet=fit B o Rauts s Soptawd BsRitedinenanaids.
(mxm&o(ctr)aotbrmwmi)@mi 762103, d{o#)dz(d\fgéq 3t), 234 {m, 2H), 2.69-

evapor at ed under reduced pressure. resi due wa

2183t (M e A tn.etible 4 1"0("@1 1d):t483 t($ t2H3) 6&7p60,nﬂ'!)156 88 (d, 1H),

400MHz) d: 1.77-2.03
mlgl(g' 1'3@37@25@ Hm Sz'ﬁ;ﬁ'i?"gg 2. 82)(m AH), 4.06-4 (m15
Hﬁﬁ &m/z@@%ﬁomm;zﬁ%ms?em ra4liresAOBRA1E, 1H)
.05 (m 1H), 8.16

yl - benzoyl

Example 63
Syn-5-Fluoro-N-[4-(2-hydroxy-4-methyl-benzoylamino)-cyclohexyi}-
2-(tetrahydro-thiopyran-4-vloxy)-nicotinamide

A mixture of the amine from preparation 78 (150mg, 0.37mmol), tetrahydrothiopyran-
4-ol (WO 94/14793, pg 77) (200mg, 1.69mmol), and cesium carbonate (603mg,'

1.85mmol) in acetonitrile (5ml) was stirred at 90°C for 42 hours. The cooled mixture
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(d, 1H), 8.20 (s, 1H. LRVS : mfz APCl + 542 [ MH]
Exanpl e 60

W®E005809984 hyl - i m dazori, 2- alpyri di ne- 8- car boxyPCT/IE0044002367
(4-(r5-fluoro-2-(tetrahvdrothi opyran-

%Cﬁ?%‘&%b gﬁl, "8’@[ Cg’ﬁ i boial ?&%%tnrar}:gp%\gm hyl acetate. The combined
toriariie extlrmg)w@m n2ishdd MtE wdleOBEABYhe 2ldfied QN ?864) and evaporated

AR, e Dl ) UL e, BGUSd 12 e STy Shiub ohromatography
Encdicargeinasig 2@ dllJtQm dradléﬁfjofté'iﬁyl HeSRENS)PIheXbhé (@9@% 60:40) to

room tenperature for 48 hours. Sodi um net hyl nercapti d

@@@et'ieﬁmpyn%@%ed and the reacti on stl rred at
at t {i

agm%gggﬁgd ‘%iomizgrsagidéqj?gpe@? Ijg)l um | car dnat zofb-z 94 (m,

s4dr|)u4 064,34 (v, Zbk)l; Ba6t (e )i 3128 |(mhﬂld) ®R8 (ahe),(@sREH), 7.32 (d,

a C i ed S™) ‘and
ev b%rag?e‘gseﬂﬂgée'?) 55@@‘23@@%@?"&5 %l)e crl(ng/g prznduct
WRMPLiA ESTS Hy [Misa]linm  chr omat ogr aphy on silica gel
an el ut i i ent t cet at e; pent ane
MicttaoR0 oS Foupch - 5 D TN 6. GolishEaRa oiRpe: 61.58: H,
(6CEXING 8.6800AMHz) d: 1.60-2.05 (m 10H), 2.46 (m 2H),
2.53 (s, 3H), 2.74 (m 4H), 4.21 (m 1H), 4.31 (m
1H), 5.25 (m 1H), 7.06 (m 1H), 7.48 (m 2H), 7.65
(Aerrdtive n¥etRdd:(m 1H), 8.15 (m 1H), 8.28 (m 1H),

W‘Tﬂf Exampl e 61 Svn- -Chloro-N'-f -hvdroxy-
H-Mpnurgwbolye (boAsop i mmemomwbenzotnazole hydate (7.49g,

@5%rﬁﬁ6%h8'1"- aaﬁaeéﬁﬂ)z%%@ms%&ﬁ% roch pgro@hraﬁaamo 63g,

yl am nopropyl ) -
(5P4irgmol) . vegaras] selto @ axspensmhmﬁ fog anties &nnhpreparanon

S R D e g P i
®eidd(&.43gn 95 Ipeiohtin dNetimettgUonmargidé rddmn)) veasdadded dropwise over
I\é'OeHWthé,i a0 ro%¥| %iﬁb‘?\ (A;agoggmplgte?qworlegc&o@\ was stirred at room
temperature for 72 hours. The mixture was concentrated under reduced pressure and
the residue suspended in a mixture of tetrahydrofuran and 1N sodium hydroxide
solution, and the mixture stirred at room temperature for 1 hour. The tetrahydrofuran
was removed in vacuo and the residual aqueous solution was diluted with water
(750ml), and extracted with dichloromethane (2L in total). The combined organic
solutions were washed with 2N hydrochloric acid (150ml), dried (MgSO4) and
evaporated under reduced pressure. The residue was suspended in methanol
(250ml), the suspension stirred at room temperature for 18 hours. The resulting solid
was filtered off, washed with methanol and dried in vacuo to give the title compound,
20.19.

'H-NMR (CDCl3, 400MHz) &: 1.71 (m, 2H), 1.81 (m, 2H), 1.88-2.06 (m, 6H), 2.33 (s,
3H), 2.40 (m, 2H), 2.77 (m, 2H), 2.84 (m, 2H), 4.15 (m, 1H), 4.26 (m, 1H), 5.47 (m,
1H), 6.28 (m, 1H), 6.67 (m, 1H), 6.80 (s, 1H), 7.31 (d, 1H), 8.07 (d, 1H), 8.10 (d, 1H),
8.29 (dd, 1H), 12.30 (brs, 1H).

LRMS : m/z (ES*) 510 [MNa*]
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N, N-di met hyl formami de (3m), and the reaction stirred

at roomtenperature for 18 hours. The m xture was
w@anosiovsoehed bet ween di chl oronet hane (10m ) aneCRNB2004/002367

hydrochl oric acid (15m ), and the |layers separated.

he or gani ase v rated und duced
MEee e PEnG pLa5 e BHALRL B oy Pedtf idimmauires G, 61,56 H,
6/200Np8.83%Aphy on silica gel to give the title
conpound. 1HNMR (CD3OD, 400MHz) d: 1.77-2.04 (m 10H),
2.38 (m 2H1 2.69-2.83 (m 4H), 4.05 (m 1H), 4.14
Eramplel 644088 (s, 2H), 5.37 (m 1H), 6.88 (d, 1H),
7.39 (m IH), 7.82 (m 1H), 8.21 (m 2H) HRMS: nmlz ES+
520. 1662, [ C25H30CI N3O6SH] + requires 520. 1668 Exanpl e

-B.lnzong'am no) - cycl

Svn- N-[ 4- (2- Hvdr oxy- 5- hvdr oxynet h
ohexyl | - 5- met hyl - 2- 0

preparation 17 and t ,
foll owi ng the procedong degcri bed i n exanple 86. 1HNMR
(CD30OD, 400MHz) d: 1.76-2.03 (m 10H), 2.31 (s, 3H),
2.39 (m 2H), 2.69- 2.83 4H), 4.05 (m 1H), 4.14

(m 1H), 4.53 (s, 2H), 537 (m 1H 1 6.88 (d, 1H),

7.39 (m 1H), 7.82 (m 1 11 (m 2H) HRVS: mz ESt+

500. 2209, [ C26H33N306SH] + $eqU| res 500. 2214 Exanple 63

Syr n-5- Fl uor o- N-r 4- ( 2- hvdr oxy- 4- net hyl - benzoyl am no) - c

vcl ohexy P-

A-rpixure a0fv theoappToprigie aamineyhyikgohlorideo froma preparations Al 5a and 18

Qo8 b el A IARRE S P Pl uaming @oe) i
dié’l)lo(dmﬁhgwe 1288immool)') wasdstives| atmoo&'f bempératuré #8g8 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 (%)
64 |F 86 'HNMR (DMSO-ds, 400MHz) &: 1.36

(m, 4H), 1.50 (m, 2H), 1.58 (m, 2H),
| 1.84 (m, 1H), 1.86 (m, 1H), 2.23 (m,
N A 2H), 2.65 (m, 2H), 2.74 (m, 2H), 3.28
(m, 1H), 3.74 (m, 1H), 5.14 (m, 1H),
7.08 (d, 1H), 7.72 (m, 2H), 7.90 (dd,
1H), 7.98 (d, 1H), 8.25 (d, 1H), 8.31
(dd, 1H), 8.55 (d, 1H), 9.08 (m, 1H).
LRMS : m/z (APCI*) 567 [MNa]"
Microanalysis found: C, 56.83; H, 5.37,
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1.85mmol ) in acetonitrile (5mM) was stirred at 900C

for 42 hours. The cooled m xturewas diluted with 2N
whyasoedori c acid and extracted with ethyl aceRCEIB2004/002367

The conbi ned organi c extracts were washed with water

thep—br-pe—dred—{(MyS5—4g-4)—and e#aggpax—ed—emde
rediced pressure. The| crude B’r odu8f’was ‘B&QHPSTF'\B@4%§/O1H2O

col yrm chr omat ogr aphy| on si | [ ap.zel Mt 0
dient! of et h\/l acetate: ¢ ﬁéﬂq%ggs:?n? 1?%[-'&)(5) 3?6#&62)@2856
‘?‘7@(.

o conp®hind, | I9OMR (GPRMRAOOIDEEZS 5: 1.48-1.82

20909 ' A1 9G0 10 T 6, £y ST My

(1H, d), | 6nBaH),s2.76:2.93 Tm32H)d 3.28-3.40

; ES+ 510 [ﬁﬁ"’aj R rﬁQ‘AQV% ERA (b@’ 5148.5.45

T S s, Sl s o
. Do, . ; , . 0 ve
N- Mgt hyl fror phol i ne (1f. 16m 17'%&??% mﬁ) 970 (m, 1H), 7.95

1- hydr oxybenzotri azol g hydal @j (1F|)4903 (551|5m1) (BNH), 8.36
1- ( 8- di net hyl am nopr opyl ) - 3 car bodi i m
hydfochl pri de (10.63g| 55. 5 |1¥*)v€ef1% f&d%'é)j912(m 1H)

portionw se to a suspgnsion eﬁm@en/aw%zfrr[mmlj .+ 549 [MNa]"

preparation (18g 46 Pnmol)|in N di net hyl

Pa8OM ). | A i on of 8&- Net HYNMRaI(DMBQ-0s,a400MHS) 43g7.43

55. 5ol ) i di met hyl fo e

dr opw se m nut es, awgﬁoﬁgz iégnw o%ﬁixaigg (?n 2H),
conpl ete} thelreadti op was 51i88r ¢, aH),r 228 (e npidY, 22.66 §m,
for {72 hpurs. NFhe¢ m xfure wa 0 tr d_und r

reduced pressure and fhe res ?nggggg %’gd 'r‘ﬁ-’ , 1H), 3.77
m xture pf tetrahydrofuran g, 1N)sgdBU(mhypl|r)ox|8@9795 (m,

solution, and the m xfure s %3 i‘ed at ro 5;1
for |1 hour. The tetrahydrof Hh 49 (Fetbled2i n(an&Ub 8-27

and|the yesidual aquepus sol i iep, 888 dlifpyted with

wat er (7p0Om ), and extracted with di chI or onet hane (2L
infotal). The conbingd orgahRMSstZtW?l% WadtdMiNgdhed

with 2N hydrochloric acid ([LhR¥banalfid RAINGMESPE)s02Rd 4 79
N, 12.39. CasH26FN504Ss requires C,
50.08; H, 4.75; N, 12.69%.

67" | H "HNMR (CDCls, 400MHz) &: 1.50-1.68
(m, 6H), 1.70-1.86 (m, 2H), 1.90-2.08

\ \/N (m, 2H), 2.39-2.54 (m, 2H), 2.80-2.97

N—s (m, 4H), 3.37 (brs, 1H), 4.23 (brs, 1H),

5.49 (m, 2H), 7.09 (m, 1H), 7.73 (m,
1H), 7.89 (d, 1H), 8.19-8.33 (m, 3H),
8.54 (d, 1H)

LRMS : m/z ES* 534 [MH[*
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evapor at ed under reduced pressure. The residue was
suspended i n nmethanol (250m ), the suspension stirred

wa@toosoayws enperature for 18 hours. The resultiPQr/mE0044002367
was filtered off, washed with nethanol and dried in

Fg&]\%t U¢ ot ve thc: t f!7§8°U"’W|ﬂf)\lmﬁ7§mdegﬂkﬁ——*ﬁ;)o Hz) & 1.51
1. 88- 2. 0f .83 (s, »4H3 4(57(5&\ @H)) 1%47(_"m 2H),

411'H)15 a7 r‘(Fli)n?Hug 25d"802Fd)s '2.61-2.77

: H) :

1H, 7.3 07 (d, 4H3; 3%1( ¢, 1H), 38028n, 1H
(dd,| 1H)| 12.30 (brs, [1H). lgwslﬁrr% g% Hé 8" )
[ MNa+] M ¢roanal ysi s found: €5 161(”39“"); 73511%6186[1&/) ,87.99 .(dd,
C25H30FNBOAS requires|Cl61. 5 l_gl 0 .
Exanples{64 to 68 A mixture g’f*)ﬁ(ﬁ @ hBate 1l_r|1)é826
hydrochl ori de from pr¢par at if 88 (nIE@HE)nd 18 (1eq), t he
appropri ate sul phonyl |chl ori +
triethyl Amine (3eq) ih dichl grﬁgﬂr?ge%%‘%ﬁgﬁ?gg’%gr[wah)

was (stirred at roomtenper at Mi@oaoalyds foundr €, 5Tt0D; H, 5.22;
sol ytion|was washed with 10< |tr|c ci n.t
evapor at ed under reduged pre ure S‘F%E‘E‘iﬁ\l §é§2’8%p’20
crystall{sed fromisopropyl | esgires €, 5ﬂ@6¢1f-[( 919%; Nh§2.949%,.

t+t-e—ecohpounds—as—soelids—ExRL F Yield ha_t_a_nn (%

64 F 86 1HNMR (DMBO-de, 400MHz) d: 1.36 Ji 1 (m 4H),

A—Eﬁn@@hn&k&cryétalﬁﬁec(%m%&thanol'| 1.84 (m 1H), 1.86
2.74 (m 2

Z@r%_gﬁunﬂ&ddléonpﬂy (ma\nﬂgqiﬂby g(;olqmn( @hromﬁ)ogreppmgorgb ceilica gel using
didhioromdBak&neklnol @%Rp. (dd,

Example 69
Syn-5-Fluoro-2-(tetrahydro-thiopyran-4-vloxy)-N-[4-(toluene-4-

sulfonylamino)-cyclohexvll-nicotinamide

fﬁﬁ

~

O=n=0

p-Toluenesulphonyl chloride (110mg, 0.58mmol) was added to a solution of the
amine from preparation 15a (150mg, 0.39mmol) and N-ethyldiisopropylamine (335pl,
1.93mmol) in dichloromethane (3ml) and the solution stirred at room temperature for
18 hours. The mixture was partitioned between dichloromethane and sodium
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1H), 7.98 (d, 1H), 8.25 (d, 1H), 8.31 (dd, 1H), 8.55

(d, 1H), 9.08 (m 1H) LRV : niz (APCl+) 567 [ MNa] +
wob@soesId ysi s found: C, 56.83; H, 5.37; N, 9. 9FCT/IB2004/002367

C26H29FNAO4AS2J0O | 2O requires C, 57.15; H 5.39; N,

BiRprbopis) SR (o gy Sapirales. 39 (he s phags webbd with 2N
Wroéihl)mc ac:|38d|ﬁ?ed4@/1d$m4)1a|d}i evap&fatet @fﬁ:le(rﬁ‘bdddéh pressure. The crude

?rcgjgct? was E)H{mef{:%)y qoltmn( ﬁlinromq}o'grqplgg ohd suilgqﬁgell_l)nggy an elution
?Ehdlélriﬂbf e&z')lzécdt@te pbhﬁa?aeES@@ t6f400 Dilto aﬁerﬂl&hé mle 86191pound 149mg.

12 LRVE: m
MV (CREI, dB0MEGD - BAP.08 (G TOKD. 21362 44 0, @%) 2/9-2.80 (m,

%H?% é%zfp‘rﬁ %‘3(% (1'H253F'§5n(d,2ﬁ)55g§‘7(9? ), 21 ?j?d 9h),7.78 (d, 2H),

7186 (UH)H), B, @87 185 E(Zﬁ(rﬁl—%H) 8. 10 (dM51H)m8 (Zipéldd |
38 1 LR z +
é@}"ﬁ}&é S Gaotiar?; y3|g F ound C 49.80; H 4.79; N,

EcrB8nal IS K GENBOS6312; &l Bigdedl, 8,09, CayH3oFN304S,; 0.7H,0 requires C,
56.78; H, 5.96; N, 8.28 %.

Example 70
Syn-5-Fluoro-2-(tetrahydro-thiopyran-4-yloxy)-N-[4-(toluene-2-

sulfonylamino)-cyclohexyll-nicotinamide
i (Y X
F N N
H
=
N (0]

3

o O

H
H
N

~

——

o=

The title compound was obtained in 70% yield from the amine from preparation 15a
and o-toluene sulphonyi chloride, following the procedure described in example 69.
THNMR (CDCl;, 400MHz) &: 1.54-2.00 (m, 10H), 2.36-2.44 (m, 2H), 2.48 (s, 3H),
2.74-2.86 (m, 4H), 3.36 (m, 1H), 4.02 (m, 1H), 4.78 (d, 1H), 5.34 (m, 1H), 7.34 (m,
2H), 7.48 (t, 1H), 7.96-8.04 (m, 3H), 8.22 (m, 1H)

LRMS: m/z ES* 530 [MNa]*

Microanalysis found; C, 56.43; H, 5.95; N, 8.23, CasH30FN304S2; requires C, 56.78;
H, 5.96; N, 8.28 %.
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50.08; H 4.75; N, 12.69% H 1HNWVR (CDCI 3, 400MHz) d:
1.50-1 .68 (m 6H), 1.70-1 .86 (m 2H), 1.90-2.08 (m
wa@p)os5/029988-2. 54 (m 2H), 2.80-2.97 (m 4H), 3.BTT/{EM064/002367
1H) 1 4.23 (brs, 1H), 5.49 (m 2H), 7.09 (m 1H), 7.73
(% 1|j—e|2m7.89(d, 1H), 8.19-8.33 (m 3H), 8.54 (d, 1H
5 : z ES+ 534 [MH] +68 88 1HNVR (DVBO de, 400MHz)
BynIN-pL(2-hydréxl)-5-rdethyl-dufondbbninol-cGdiokéryi|2) . 1. 84 (m
i , . 2 2§_m 2H), 2.61-2. 77 (m 4H), 3.41 (m 1H),
tegghycro-thippyrag-driyloxycniegtinamiders (gd, 1H), 7.93 (dd,
1H), 8.01 (d, 1H), 8.08 (d, 1H), 8.26- 8.35 (m 3H).
LRVS : mz APCI + 558 [ MNa] + M croanal ysis found: C,
51.00; H, 5.22; N, 12.60. C23H26FN506S2JC%HR0 requires
C, 51.06; H 4.96; N, 12.94% A= conpound
recrystallised from net hanol B= conpoung
purified by colum chromatography Qn si
di chl or onet hane: et hangl (98

ani tionally
gel using

69

Syn- 5- Fl uor o- 2- (t et rahvgr o-t | oxy)-N-|4-(to
| uene- 4- AN OH
Z
N 0
S

Boron tribromide (1.15ml, 1M in dichloromethane, 1.15mmol) was added to an ice-
cooled solution of the ether from preparation 91 (150mg, 0.29mmol) in
dichloromethane (10ml), and the reaction stirred at 0°C for 3 hours. The reaction was
quenched by the addition of saturated sodium carbonate solution (10mil), then
acidified using 2N hydrochloric acid (15ml). The layers were separated, and the
organic phase was evaporated under reduced pressure. The crude product was
recrystallised from methanol to afford the title compound as white crystals, 53mg.
"HNMR (CDCls, 400MHz) §: 1.45-1.61 (m, 6H), 1.63-1.75 (m, 2H), 1.84-1.95 (m, 2H),
2.21 (s, 3H), 2.25-2.35 (m, 2H), 2.63-2.81 (m, 4H), 3.08 (brs, 1H), 3.78 (brs, 1H),
5.23 (m, 1H), 6.87 (d, 2H), 7.11 (t, 1H), 7.22 (d, 1H), 7.45 (s, 1H), 7.94 (d, 1H), 8.10
(d, 1H), 8.27 (d, 1H)

LRMS : m/zES* 528 [MNal*

Example 72
Syn-5-Fluoro-N-[4-(7-hydroxy-quinoline-8-sulfonylamino)-cyclohexyil-2-

(tetrahydro-thiopyran-4-vioxy)-nicotinamide
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sul fonyl am no) - cvcl ohexy -nicoti nam de
p- Tol uenesul phonyl chloride (110ng, 0.58nmol) was

w@dasdowes a sol uti on of the am ne from prepar ap€DIB2GH02367

(150nmg, 0.39mml) and N-ethyl diisopropyl am ne (335m,
1.93mmol ) in dichloronethane (3n1) %5d the solution
stirred at roomtenperature for

was partitioned between dichloroneHhane
sodi unbi car bonat e sol uton,

| pric
dried (MgSH) ¢ > reducemi\prlssure
The crude product| was| pur{¥fied by col um

chromat ogr aphy om_sitlica gel using an elution gradient
of ethyl acetate: e (5:95 to 100:0) to afford
the title conpound, 149 IHNMR (CDC 3, 400MHz) d:
1.54-2.00 (m 10H), 2 .44 (m 5H), 2.70-2.80 (m
4H), 3.36 (m 1H), 4.[02 ( 1H), 4.96 (d, 1H), 5.28
(m 1H), 7.10 (d, 2H), % 8 (d, 2H), 7.96 (d, 1H),
8.04 (d, 1H), 8.22 (m 1H) LRVB: mlz ES+ 530 [MNa] +
Mcroanalysis found; C, 56.42; H, 5 94 N, 8.09, C2

0. 7H2O requi res C, 56. H 5.96; N, 28
% ﬁ‘pP thﬂ) compounc? Qrom preparat|5on 93’ (15bmg, 026mmol) and lithium

ﬁwiuécmkng; 006 Anifbg tirk gvr\rdiﬁ@@rhl) QRIS Rehtéd mh@éryr)eg!}k ?ﬁ 4 h&urs. The

- sul f onyl am no) - cvcl ohexy -ni coti nam

|
?glﬁ{]‘é" C‘Mﬁ%o‘%}fﬁﬂ’%%d oW neafiuced 7oressirel dher meiduse triturated  with
aattithol raHe ﬂﬁéerﬁgulﬁﬁg 9Bl fieeré@ 9ng otr%h Y& mesfﬁleﬁn@né’dmr%qund as an

chI oride ow ng the procedure desc i n exa
g-whil tﬁmi@(ﬁmgs 400MHz) d: 1.54-2.00 (m 10H),

%g@rR(?Wﬁg)% %5%'5"'%)“%81&?- &, %ﬁ? 4 éﬁ?rﬁ &Igll?? {m, 2H), 2.67

() 2HY 2382 (mm 2BH)3.15 (48 16, 3.18m, 1HY65.87 Qrh, (1), 8D, (d, 1H), 6.94

e P 5P T 285 50, DR aa e CHACRRRIH . 51

nEyuires C, 56.78;

Microanalysis found: C, 54.15; H, 5.21; N, 9.99. CasH2FN405S,:0.8H,0 equires C,
54.30; H, 5.36; N, 9.74%.

Example 73
Syn-N-[4-(7-hydroxy-quinoline-8-sulfonylamino)-cyclohexyi]-2-
(tetrahydro-thiopyran-4-yloxy)-nicotinamide
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H, 5.96; N, 8.28 % Exanple 71

Svn- N-[ 4- (2- hvdr oxy- 5- net hyl - sul f onyl am no) - cvcl ohexyl

wo 205/0099e4 r ahvdr o-t hi opyr an- 4-yl oxy) - ni cot i nanPCTiEB26D4/002367
Boron tribromde (1.15m , 1Min dichl oronethane,

1.15mmol ) was added to an icecool solution of the
et her from preparation 91 (150ng, ' ) in

di chl oronmet hane (10m ), and the rHeact jtirred at
00C for 3 hours. The beactl NN t he
addi tion of saturatedjsodi rbon ol utlj on

(10m ), then aci
(15m ). The la and the organic
phase was evap under reduced pressure. The crude
product was recrys$tal D sed fromnmethanol to afford the
title conpound as whitle crystals, 53ng. 1HNMR (CDCI 3,
400MHz) d: 1.45-1.6¥( 6H), 1.63-1.75 (m 2H),
1.84-1.95 (m 2H), R.21|(S1 3H), 2.25-2.35 (m 2H),
2.63-2.81 (m 4H), g (brs, 1H), 3.78 (brs, 1H),
523(m 1H), 687(d, 2H), 7.11 (t, 1H), 7.22 (d,
7.45 (s, 7.94 (d, 1H), 8.10 (d, 1H), 8.27

’& é}_%lfl:?/s zES+528£¢I\/Na+ExZé3Ie72 ~ L
yRiXBIrg| of $he MEtPY.- qthem FarmoRARPEIATRB| 9% £27860% 9-1 3mpoliane lithium
|bdi@l\é0(|48||ihgxﬁ 3BménolY heéyr@hiéd(ﬂnlz {¥a8 Mebfiy d’ﬁdér Peflux for 6 hours. The

y)-ni cot| nam deA mixture of the compound from

%Oé?%maﬁwsrvv@scqnfeotﬁ@ted ondenfedLsechp@ssirerandring seidiee partitioned
etVaBn m%téZéfﬂH?h&:hlloFbrﬁ thiAk. ”Pné Alikhire\R s BERlRd tg'ﬁ-? 4 using 10%

reflux for hours. e solution was evaporate
¢ikiguacid @ﬂdeé*%ﬂ%'ef?e rsepar@éecﬂu'éhe arganiatphdsed was evaporated under

T

congprpndigsNie yeBOhebsesi00VHz ) d 1.50-1 .64 (m 8H),

HNR B, L0HS: 1%31.62 & 8h), 1.87 (m, 2H), 2.24 (m, 2H), 2.67-
2.83 (m, 4H), 3.27 (m, 1H), 3.76 (m, 1H), 5.23 (m, 1H), 7.08 (m, 1H), 7.34 (d, 1H),
7.54 (m, 1H), 7.63 (m, 1H), 7.91 (d, 1H), 8.09 (d, 1H), 8.06 (d, 1H), 8.23 (m, 1H), 8.40
(m, 1H), 8.93 (m, 1H)

LRMS : m/z ES* 565 [MNa]*

Microanalysis found; C, 56.76; H, 5.60; N, 10.03. CasH30FN4OsS2; 0.3 H.Q requires
C, 56.98; H, 5.63; N, 10.22%.

Example 74
Syn-5-Fluoro-N-[4-(5-hydroxy-benzo[1,2,5]thiadiazole-4-sulfonylamino)-

cvclohexvl]-z-(tetrahvdro-thiopvi‘an-4—vloxv)-nicotinamide
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(m 2H12.82 (m 2H), 3.15 (m 1H), 3.78 (m 1H),
5.17 (m 1H), 6.70 (d, 1H), 6.94 (m 1H), 7.48 (d,

wapk)os009980 (m 2H), 8.08 (d, 1H), 8.25 (d, 1H)pPCBIER804/002367

(m 1H), 8.51 (m 1H). Mcroanalysis found: C, 54.15;
H 5.21 ; N, 9.99. 26H2 FNAO5S2 SHZQOequi res C, 54.30;
H 5.36; N, 9.74% Exanple 73

Syn- N-f 4- (7- hvdr oxy- qui nol i ne- 8- suHf @hy
xyl]-2- (tetrahvdro-thi gpyrap<4
m xture of the methyl efher prep\arati‘on ,5'
0. 12mol ), andFL ' 48ny, O. 361WBk)
pyridine (2n) tedH.mder reflux for 6 hours.
The cool ed m xtur concentrated under reduced
pressure and the r®ki du@ partitioned between water and
di chl or onet hane. The m xture was acidified to pH 4
using 10%citric acidrandNthe | ayers separated. The
organi ¢ phase was evapor atled under reduced pressure
and the product cryst ¥Sed fromisopropyl acetate to
give the title conpound as pal e yell ow needl es. 1HNWR
(DVMBSO-de, 400MHz) d: 1.35-1.64 (m 8H), 1.87 (m 2H),

%\ﬂ%’%ﬁ'&ﬁ@ of2 l_r'%’se ' 6?@;{62 prsegf)ag%] 0{1%—8 ﬂ%SOng; (g%r(né%)l)iagd Tit6hium iodide
(69rdg, (Mzﬂqlrﬁol) o §§Illdlﬁé (QH)) szFD %afe@: tol*r&o 08&3?91 (h%ur The cooled

, 8.06
mﬁtuwag R%@tlonm be@@en @Ic{)rnm}fhane] ancbﬁa(a%loytgp gcfdoamtjthe layers

Eg%%?treég ’Tcrg@ o@aﬁ@ p%se@g%%oﬁ%%@%du?e@pﬁ&?we and the

ssidues - ppuriied- N-iy4- (@luradr oxironestogiphy, 5amh| ailicazolgel  using
Pl ABHLATARNaN0l (98:2) as eluant. The product was crystallised from

isopropyl acetate to afford the title compound as a white crystalline solid, 81mg.
"HNMR (DMSO-ds, 400MHz) &: 1.48-1.62 (m, 6H), 1.65 (m, 2H), 1.86 (m, 2H), 2.25
(m, 2H), 2.68 (m, 2H), 2.75 (m, 2H), 3.37 (m, 1H), 3.77 (m, 1H), 5.15 (m, 1H), 7.49
(d, 1H), 7.89 (m, 1H), 7.92 (dd, 1H), 8.00 (d, 1H), 8.20 (d, 1H), 8.26 (s, 1H), 11.07 (s,
1H).

LRMS : m/z APCI* 590 [MNa]"

Microanalysis found: C, 48.68; H, 4.63; N, 12.27. CasHas FN5O5S3 requires C, 48.66;
H, 4.62; N, 12.34%.

0) - cvcl ohe

Example 75
Syn-N-[4-(5-hydroxy-benzo[1,2,5]thiadiazole-4-sulfonylamino)-
cyclohexvil-2-(tetrahydro-thiopyran-4-vioxy)-nicotinamide
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cvcl ohexyl | - 2- (tetrahvdro-thiopyran-4-yl oxy)-ni coti nam

i deA m xture of the ether from preparation 89 (150ng,
wW@206000b) and |ithiumiodide (69ng, 0.52mmol ) PCTIIB2004/002367

collidine (2m) was heated to 13Q0C for 1 hour. The

cool ed m xture was partitioned between dichl oronet hane

and 10%citric acid and the | ayers . ed. The
organi c phase was concentrated unlder r bd pressure
and the residue purlflcf;d b S LNg QQr aphy on
silica gel using dichljpromg 'rreano\(:2) as

el uant. The prod y
acetate to affo HIe conmpound as a white
crystalline sol kd ng. 1HNVR (DVBOd 6, 400MHz) d:
1.48-1.62 (m 6H)N"1.85 (m 2H), 1.86 (m 2H), 2.25
(m 2H), 2.68 (m 2H),/12.75 (m 2H), 3.37 (m 1H),

3.77 (m 1H), 5.15 ( , 7.49 (d, 1H), 7.89 (m
1H), 7.92 (dd, 1H), |8.00fj(d, 1H), 8.20 (d, 1H), 8.26
(s, 1H), 11.07 (s, 1 RVS : mlz APCI + 590 [ MNa] +
M croanal ysis found: C 48.68; H 4.63; N, 12.27.

C23H26 FN5(BS3 requires C, 48.66; H, 4.62; N, 12.34%

I
Eﬁ?&ﬁ?%@%\&%ﬁ oBtainest as 2 whithi cavstalling eolid diont dipy pther from

Piepargtion 90, following the procedure described in example 74,
¢vcl ohexyP- 2- (tetrahvdro-t é)‘f%/@an 4-y -ni coti nam
b4§’dt

dAYME QNIPE-dorPMhE) da d6id} 1a65\/(mt 8H), 1.87 (m, 2H), 2.27

dafy
(/PR 278 2D e 313, 1R, £77 8, t LS PRCHRL 108 PR, 1), 7.40
(dawﬁt)nmg @QOMX Y.92 (M. 2+, 8.052(c, riH) 680 (8, 68), (8124 2h) 1H), 11.10

7 m 2H), 2.27 (m 2H), 2.73 (m 2H), 3.37 (m
77 (m 1H), 5.23 (m 1H), 7.08 (m 1H), 7.49

Nbbroérh@lﬁsns?fcﬁﬂd( 6 50.B9; H,74.92; Ny 2.281) C23B.M8068; rebidires C, 50.26; H,

8.24 (m 1H), 11.10 (brs, 1H).
fio8r @aﬂ%?%gs found: C, 50.20; H, 4.95 N, 12.48.
C23H27N5O6S3 requires C, 50.26; H, 4.95; N, 12.74%

Preparation 1
2-Chloro-5-fluoro nicotinic acid

OH

X
P
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 aqueous
solution of lithium hydroxide (247 ml, 0.495 mol) added. The reaction mixture was
stirred at room temperature for 3 days. The pH of the solution was reduced to pH1 by
addition of 6 N hydrochloric acid and then extracted with dichloromethane (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)
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Preparation 1 2-Chloro-5-fluoro nicotinic acid N d
Et hyl ~-chl oro-S-fluoro-ni cotinoate (50.4 g, 0.247 nol)
w@ s@s/oowber ence J. Med. Chem, 1993, 36(18), 2BCBIE28)4/002367
was di ssolved in tetrahydrofuran (330 ?12) anmd aOZZ/I95
K0 ' +Qf- 41 1 t hi um hydr oxi de 47 , 0.

%W@?ﬂidw%mﬂ} glggti on m xture was stirred at room
tenperature for 3 days. The pH of the solution was

uced to pHlL by addition of 6 N hydrochloric acid
Mxtract ed wth dichl oronethane (3X). The
Jearis-M-aer-exivi chydrogr-eydibhexd)-Chibakibte and t he sol vent

evapor ated under reduced pressure to give a solid
which was triturated with diefjhyl gtheHsand then dried

to give the title conpg 20! gNaEH, white solid.
8.20 (s, &H) . 8.62 (s,

1H) LRV (ESt+) : mlznb 74. eparatPon 2
7'rans-N-fe/ tf-butyl ~-hvdroxy-cycl ohexyD carbamate H
Trarg-4-arincgydbhexanol (ToGy)s0.87mol)nway cldaed xiwnatetoA@RY, (1L), with

- g ith SLiTri

RS o S B2 BPIAS ol Dl ey 1 nou.

The peaationmasasmeoll}ahm%n the'Fh@eréﬁﬁifdrOlB nlafr_s,smer fe8ditiA§ precipitate
: e resultin

BFEE st B apehee b i 2sials edied T ob eROBDNgen hexane (250mi)

ane tifée toafkara end filedcomBéliid)as 4 WAe BENEANBE 450N ) and

dried to afford the title conmpound as a white solid,

- 8- 118°F. - 167- 170C Preparation 3

Preparation 3
Trans-Methanesulphonic acid 4-tert-butoxycarbonylamino-cyclohexyl ester
O
]

o. CHs
|

H
N
\<—CH
Hsg;s\ O’O \([)I/ CH, 3

A solution of mesyl chioride (122.4g, 1.07mol) in dichloromethane (400ml) was added
drbpwise over 45 minutes to an ice-cooled solution of the alcohol from preparation 2
(200g, 0.93mol) and triethylamine (112.8g, 1.115mol) in dichloromethane (1L). The
reaction was stirred for 15 minutes, then allowed to warm to room temperature over 1
hour. The mixture was washed with water (3x1.5L), then stirred with silica (100ml,
Merck 60H). This mixture was filtered and the filtrate concentrated under reduced
pressure to approx quarter volume. Hexane (500ml) was added, the mixture cooled
to 0°C, the resulting solid filtered off, dried and recrystallised from ethyl acetate to
give the title compound, 221.1g.

m.p.-146-148°C

Preparation 4
syn-(4-Azido-cyclohexyl)-carbamic acid tert-butyl ester
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Tr ans- Met hanesul phoni ¢ aci d
4-tert-butoxycarbonyl am no-cvcl ohexyl ester H CH3 CH'

WO 3005/008€ 0A 0 cCGH 3 O A solution of nesyl etil/mB200©002367
(122.4g, 1.07nol) in dichloronmethane (400m ) was added
dropw se over 45 mnutes to i ce-cool ed solution of
t he al cohol from preparati on?;;r (2809 Clﬂ}; 93nol ) and
triethylamne (112.8g, $5hD +CHI or onet hane
(1L). The reaction was| red 1 gl nutes, then
al l owed to warmto oo ehper a ure ovet 1 hour. The
m xture was washed Wi th water (3x1.5L), then stirred

sbanbnmslalzid@a(z(slwnb 39MRINClvalOddded TH & Sbigtish eof‘r"ﬁ‘%u 3ylate from

filtered and t filtrate concentrated under

piegaaiipa & &%%r%%ﬁ%ﬂft S:Nwnethiformamide (P8OOI gndthe reaction

SOl o0 S90Ltd DB AP LA 38 o
b;eévaiere(m_&m@s\aﬁdeueslmwly lte theoogudenh chacfian, arihgthe resul’ung precipitate
WhEi érég oilf4\§/g dﬁ{ae\&?ﬁ @I&%(r/) gg?é 7":'}‘4 A%i'vgé) vg Vg i ethyl acetate

- car am ¢ acl
&@ﬂmh)mtbel siﬂut(oZB waghed). v@Wa)enNamead(MgB@g ané @vabb@fed under

RN RERRYEr Sr et seONES retnyste et B fiesAn [ae the tt
mmﬂwdtas@%ﬁe saiif) 5$)tggred for a further 24 hours at

thls te erature.
m.p.-79 n%

Preparation 5
Syn-tert-Butyl 4-aminocyclohexylcarbamate
H CHs

oo
O  CH,
H,N

5% Palladium on charcoal (5 g) was mixed with toluene (10 ml) and was added to the

azide from preparation 4 (170 g, 0.71 mol) in methanol (400 ml). The mixture was
hydrogenated (80 atmospheres) at room temperature for 18 hours and then filtered.
The solvent was evaporated in-vacuo and the residue was triturated with ethyl
acetate (50 ml) and then with hexane (200 ml). The solid obtained was isolated by

filtration, dissolved in ethyl acetate (600 ml) and filtered through Celite®. The filtrate
was concentrated in-vacuo to give a slush that was diluted with hexane (300 ml). The
solid obtained was isolated by filtration and was washed with ethyl acetate in hexane
(20:80). The mother liquors were combined and evaporated in-vacuo, the residue
was purified by chromatography on silica gel using ethyl acetate and then methanol
as eluant. The material obtained was crystallised from ethyl acetate and hexane and
combined with the first crop to give the title compound as a white solid (76 g).

Mp 88-90°C
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lce/water (1L) was added slowy to the cool ed

reaction, and the resulting precipitate was filtered
wobdos/oomshed with water and dried. The solid wWeST/IB2004/002367

di ssolved in ethyl acetate (200m ), the solution

%vasheg_ Wi fh water, dried (MgSO4) and evaporated under
N& essure. The residual solid was
SR IA AP BB BIHIhdremridimeaseattdn Rarbamic_acid _tert-
conpound as a Ite solid, . 80. mp.-79- :
ion 5 Syn-fe/f-ButyK-am nocvcl ohexyl car bamat e
C o H3G3/43/4 CH CH H2ZN 5% Pal | adijum on charcoal (5

\ s added to the
azide from preparation 47(17¢ 0.71 nmol) in nethanol
(400 m). The mi nat gd,
at mospheres) at rogm tenpegature fory &8dpours and then

X evapor at eo|_|3

filtered. The solv i n-vacuo and the
resi due was triturated Wl%h et hyl acetate (50 ml) and

Okaip whichideeggame J0ANRoIN was TEtRIedObUSH bt Alinges V@S an ice-cooled
isolated by filtratiaon, dissolved in ethyl acetate

FUSBENSIPY  Shd 1S | eEf edramhy BRRRrAEAN ¢ B((J00, TR fmmallatand  N,N-
dipRtfIBaRAICRL BHrbps)iA & ' h i
TR h(gxéngk)égo‘aé&ﬁﬁtr)e mitehe 280 The SLsittion was then
HEEOAIIQORY temneratiite ton Sahrlreandiaenentralednundenyeduced pressure.
A rédiGud W eé%b?ro?é@ \@99 'dicmo%ﬂﬁ‘ﬁb {d gk}grtﬁev\ﬁ{e?mediate acid
conbi ned and evaporated I n-vacuo, e resSidue was
ghleride agja Wiite splishat ogr aphy on silica gel using ethyl

B SRS TR BBl b e LGB @ water ban
ther avrgliisopdopyiethylamiher{20mit Ha Simimicd} and cthe tamigé eorh hgeparation 5
@g%@g&%&[ﬁ@gg?%&gﬁ m@'a&tleonsﬁ’uliitgre(vzgs %ir'rec'jvpor 18 hours, diluted with
diotriofomethaneCiil @inal) antll wasiogay rsedudrtiaBy ORIl A0Y, citric acid solution,
s%?ﬂriaPeo ége{gr%og}gé(r%gr)la_tgas{o?u |%1nc(xg)(fiv(\?attteée Ha%“ﬁ%’r']e. The organic solution
was dried (MgSQO,) and evaporated under reduced pressure to afford the title
compound as a yellow foam, 20.2g.

'H NMR (400MHz, CDCls): & 1.27 (s, 9H), 1.76 (m, 2H), 1.86 (m, 6H), 3.64 (m, 1H),
4.16 (m, 1H), 4.54 (m, 1H), 6.67 (s, 1H), 7.80 (m, 1H), 8.33 (d, 1H).

LRMS: m/z ES* 394 [MNa]*

Preparation 7
Syn-{4-{(2,5-Dichloro-pyridine-3-carbonyl)-amino]-cyclohexyl}-carbamic acid fert-butyl

H
N O
Q /O’ hd
Ci O CH
| N N R
_ H,C' CH,
N C

ester

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-
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ester H3C CH3 Oxalyl chloride (8m, 90nmmol) was added
over 10 mnutes to an ice-cool ed suspension of the

wa@eood/obgem preparation 1 (10g, 57 mmol) and  PCT/IB2004/002367
N1Ndi et hyl f or mam de (5 drops) in dichl oronet hane

AR bTPEGeS [EOR Hcthe BB REitr iy B isgereture for 1 hour.

TRE et RORSSepEratidhn s (Qeﬁﬁd He 5%150[?%@%@9@@n&"tﬁ@ reaction stirred
di chl or onet hane to %I ve e internediate acid chl ori de

gl repnHepweraiviey fortdi daxsa T hei BwEVRge Washconcentrated under reduced
Eﬁe@,gu@ré?th&BQdQQQQM@ned B@tw%@h UFO'%’BI‘[&PQ&@ @%uﬂoﬁ and ether. The

wat er di 1 sopropyl et hyl am ne
E@YGWF &ﬁﬂaﬂﬁﬁ éh@ r@gamlgmﬁmgaw&h ifothe (0%, gific acid solution,

ﬁgwgétg?ﬁﬁiﬁgﬁnd}mﬁ Hlﬁﬁﬁﬁl'\élg SBitonr Sné{"a% oL et goltjf?c;r]ﬁ%s dried

ours W th I 'or onet hane rﬁ) an
@é@ﬁ@dtar@l evapgirated L09ek reduced podssusoiauaifad, the ditle rcatpadund as a

] onate solution (x2), water then brine.
‘?(l:ygéorgair::’::%)lr ol ution was dried (MyS(XO d evapor at ed

{HiRIR mm@,e@oqmezs)sa: r1e43 (s, &H)p1 d4the2 (it BR), cne@@mndHasz; 17 (m,

fl e b o8 oy b (RSt (m 1

ARG (fiz ACP) 348 Su- Hgl .67 (s, 1H), 7.80 (m
1H), 8.33 (d, 1H). LRMS: mz ES+ 394 [ MNa] +

Preparation 7

aratibnfd 2, 5- Di chl or o- pyri di ne- 3- car bonyl ) - am nol - cvc
ohexyl)-carbam c acid fe/f-butyl ester H3C CH3
- L id1. 79, 10.5mol), was added to a
solution of 2,5- dichloronicotinig acid (WO 95/ 30676,
pg 19, nethod 1b) (2g, éo 55mmol )|l in _ _
Nll\ldirrethylforrrarride(Z solution stirred
at roomtenperature for 1 bur
N Cl
2,2,6,6-Tetramethylpiperidine (4.4ml, 26mmol) was added to a cooled (-78°C)
solution of n-butyl lithium (9.4ml, 2.5M in hexane, 23.5mmol) in tetrahydrofuran
(50ml), and the solution stirred for 30 minutes. 2-Chloro-5-methylpyridine (3g,
23.5mmol) was then added, and the reaction stirred at -78°C for 2.5 hours. The
solution was poured onto solid carbon dioxide, and warmed to room temperature
using a water bath. The solution was exiracted with water, the aqueous acidified
using 2N HCI, and extracted with ether. These organic exfracts were washed with
water and brine, then dried (MgSO4) and evaporated under reduced pressure to
afford the title compound as a yellow solid, 1.65g.
"HNMR (CDCls, 400MHz) 5: 2.41 (s, 3H), 8.16 (s, 1H), 8.41 (s, 1H)
LRMS: m/z APCI* 172 [MH]"

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

tert-butyl ester
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The amine frompreparation 5 (2.46g, 11.5nmot) was

added and the reaction stirred at roomtenperature for
W@ 2@ape99dfihe nmi xture was concentrated under r ePULERR004/002367

pressure and the residue partitioned between 10%

citric acid solution and ether. The |ayers were

separated, the organic washed w ﬂ reoer 10%citric
acid solution, water, sat at : d| u b| car bonat e

solution and bring. T as aui edH( MySH) and
evapor ated under re {g}ssure to S%Bduthe title
conpound as a white Yo 3.61g. 1HN 3, 400MHz)

.43 (s, 9H), 1.44M ofl(m 8H), 363(m 1H), 4.17

Eﬂ%’%mé&z@ﬁ&%o&@n@gqﬁ'&éﬁﬂe §<ﬁ| ﬂﬁ%—#@'éﬁ? grgéﬁ_%%e nécotlnlc acid

orp- preparasiop- freard, lthe @oinei foonagirdp@ation B\ fallowing the method of
é" éag’t'? Tetranet hyl pi peridine (4.4m, 26mol) was

d 0 a cooled (-780C) solution of n-butyl lithium
[N (leawmmme»@nms sﬂm)tmlda 1. 88t(ﬁi; raanydeef(ar 8M), 3.62 (m,

an soI on_stirred
bilbrh &t i e 71 By O eS (T2 Sl ee? ()
gdd@lm/gp‘ddmgmmq}ggp stirred at -78C for 2.5 hours.
The sol uti on was poured onto solid carbon dioxide, and
warnmed to roomtenperature using a water bath. The
PRIpEHtRA MBS extracted with water, the aqueous
aC|d |ed usi ng 2N HCI , and extracted W|th et her.
HE g arbe it : pamigndacid  fert-butyl
ggtélne then dried (I\/gSO4) and evaporat ed under reduced
pressure to afford the title conpound as a yell ow

solid, 1.65g.
Cﬁ“c

The title compound was obtained in 97% yield from 2-chloronicotinic acid and the

amine from preparation 5, following the procedure described in preparation 6.
"HNMR (CDCl3, 400MHz) &: 1.33-1.49 (brs, OH), 1.52-1.94 (m, 8H), 3.63 (m, 1H),
4.17 (brs, 1H), 4.53 (brs, 1H), 6.57 (brs, 1H), 7.38 (m, 1H), 8.16 (m, 1H), 8.48 (d, 1H)
LRMS : m/z ES* 376 [MNa]*

Preparation 11

Syn-(4-{[5-fluoro-2-(tetrahydrothiopyran-4-yloxy)-pyridine-3-carbonvll-amino}-

cyclohexyl)-carbamic acid tert-butyl ester
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1HNMR (CDCl 3, 400MHz) d: 2.41 (s, 3H), 8.16 (s, 1H),

8.41 (s, 1H) LRMS: mz APCI + 172 [MH + Preparation 9
W®20050d99p4 ( 2- Chl or o- 5- net hyl - pyri di ne- 3- car bonp¢1/AE004/102367

"| -cvcl ohexyl)-carbam c acid fe/t-butyl esterH3C CH3 N

G The title conmpound was obtained as a white foamin

82% yield fromthe nicotinic acld omgpr eparation 8

and the am ne from prepart i folf'owi ng t he met hod

of preparation 7.g1H 00 H,1. 45 (s,

9H), 1.68-1.88 (m WHY2.3¥ (57 3H), X62 (m 1H),

4.08 (m 1H), 4.52 {m_JaH) ,” 6.55 (mbdEHCH:7 97 (s,

1H), 8.27 (s, 1H) LRN&: z APCl + 312 [ MH2-Bu] +

Preparation 10

Svn- {4-r(2-Chl oro- pyri df ne-13- car bonyl ) - am nol- cvcl ohex

yl >-carbam c acid fert-hutyl ester H( 0 CH3 H H3C CH3

N Cl The title conpound was obtained in 97%yield from

- . . p r A
B e AROLALGe B EoRRds L8 (A ALERRIALk Wpyranto
OMRIVEY/( €793, ng 0P[R4, 20.3tnd8) and Lesinns cadbihate (6.5g, 20mmol) in

aistangyt S HER Loteredyaf oo oy o fppi Anepoqotpd e was

Bariflortell bdttfeen 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 (MgSO,) and evaporated under reduced
pressure to afford the title compound, 4.1g.

'HNMR (CDCl3, 400MHz) &: 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]"

Preparation 12

Syn-(4-{[5-Chloro-2-(tetrahydrothiopyran-4-vloxy)-pvridine-3-carbonyll-amino}-

cyclohexyl)-carbamic acid fert-butyl ester
N O
i Y
C'ﬁNQ OYCHa
| J H H,C" CH,
| foj

S

A mixture of the chloride from preparation 7 (1g, 2.57mmol), tetrahydrothiopyran-4-ol
(WO 94/14793, pg 77) (500mg, 4.23mmol) and cesium carbonate (1.4g, 4.23mmol)
in acetonitrile (5ml) was stirred at reflux for 20 hours. The cooled mixture was
partitioned between water (75ml) and ethyl acetate (756ml) and the layers separated.
The organic phase was washed with water, 1N HCI, saturated sodium bicarbonate
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LRVMS : mz ES+ 376 [ MNa] + Preparation 11
Syrn-(4-{[5-fluoro-2-(tetrahvdrothi opyran-4-yl oxy)-pyr

WO doosee®o£ar bonyl 1- am no) - cycl ohexyD- car bam cP@rig004/002367
te/f-butyl ester.0 S A mxture of the chloride from

?@@?@i?rﬁ%gg tﬁgrgyn}?d ghgngé)) zﬂge S ah?% ezg a%rpéégia?ﬁd%ressure The

pwdluoha\tas @6%1?81 b?owgyh chroﬂ%ﬁg%pﬁy lohegl(ldéfﬁte) &Y an elution
| [Le or m Xt ure was

gl fos ' e oot (S8R0 g eattas dhaufilie eppound as

Wauesehcsap}ngat ed. The organi c phase was washed with

i@f‘/o Ci @c acid solution, saturated sodi um bi carbonat e
ClaefQMHERD: Jr4mis, OHhehdRi09u(ng, MeBt42.4ar(th, 2H), 2.79 (m,

SR QAR IR ML D sre

(d1H9;0177(m 4H), 1.79-1.99 (m 4H), 2.42

4 , 3.65 (m 1 4.12 (m 1H),
%ﬁ%ﬂ?é’%%ﬁ?‘,‘*@%@m 1. 603 (I 2H. .26 (M
1H), LRV : nmfz ACPI + 476 [MNa]+ Preparation 12

St 'a{r ol - Chl or o- 2- (t et rahvdr ot hi opyran- 4-yl oxy) - pyri
=3 onyl | -ami no)- cvcl ohexy -carbamc acid

riéiHe08-t8® ohyiREminol-
B 58 aril 48 513

ml% tetrahy I opyran-4-o
L4.23nmmml ) and cesium
carbonate (1.4qg, 4. 23mm|) in acetonltrlle (5m) was
stirred at reflux for 20 pours Ped mi xture was
partitioned betvveen wat er (73@‘% hyI acet ate

(75m ) and the I

S

/N

—

HC CH,

The title compound was obtained in 67% vyield from the chloride from preparation 9
and tetrahydrothiopyran-4-ol (WO 94/14793, pg 77), following the procedure
described in preparation 12.

"HNMR (CDCl, 400MHz) 5: 1.45 (s, 9H), 1.62-1.75 (m, 4H), 1.80-1.97 (m, 6H), 2.27
(s, 3H), 241 (m, 2H), 2.80 (m, 4H), 3.63 (m, 1H), 4.11 (m, 1H), 4.60 (m, 1H), 5.37(m,
1H), 8.01 (s, 2H), 8.35 (m, 1H),

LRMS: m/z APCI* 450 [MHT*

Preparation 14

Syn-(4-{ [2-(Tetrahydrothiopyran-4-yloxy)-pyridine-3-carbonyl]-amino}-cyclohexvl)-
carbamic acid teri-butyl ester
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The organi ¢ phase was washed with water, 1N HCl,
saturated sodi um bi car bonat esol uti on and brine, then
waleoosdogodyySO4) and evaporat ed under reduced prECHIB2804/002367
The product was purified by col unm chromat ography on
silica gel using an elution gradient of ethyl acetate:
pentane (5:95 to 70:30) to affard,yhe ¢itle conpound
as a white solid, 1.029.91HN \ﬁ 400MHz) d: 1.45
(s, 9H), 1.49-2.00 H) (o 2HH, 2.79 (m
4H), 3.67 (m 1H), (4.1 (n}}il " 4.60Km. 1H), 5.34
(m 1H), 7.91 (m 8. 14 (d, 1H 8. 9% (d, 1H)
LRVS: mlz APCl + 470 WMVHIG Preparation 13 _
Syn- (4- (f5- Met hyl - 2- (t etkahvdr ot hi opyr an- 4-yl oxy) - pyri
di ne- 3-carbonv P-am no)- cycl ohexyD- carbam c acid
fe/f-butyl ester O | H3C CH3 S The title
conpound was obtai ned i ®67% yield fromthe chloride
r Vi - ,

PTBLARRERY S utiiod L SFRYGEE RPN Ao Bapgraion 0
Bne piateahydiethiopyranvar (WEOCIBY 1( WMI——KQ ?37),2 %f.olzl@wih:g% H)trQaH) procedure

Ty 4 4H) . 151. 80-1.97 (m 6H), 2. S, :
%?ﬁ%‘%%‘@%ﬁaf%‘%%m 4H), 3.63 (m 1H), 4.1 1 (m
THNMRY (GDCI M OGMZ) 8 1 BT 160 {$)9H)B1 62-2 81 (BHH6H)3 83 (6111 H), 4.12

D125 5767 UL BB T oAt G Cing P22 (3. H), 8.53

& bief)v P- ami no} - cvcl ohexyl ) -
LRMS : m/z ES* 436 [MH]*, 458 [MNa]*

Preparation 15a

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

hydrochloride
i Y
F X N
| H
s,
N (05

S

NH, HC

4N Hydrochloric acid in dioxan (50ml) was added to a solution of the protected amine
from preparation 11 (4.1g, 9.0mmol) in dichloromethane (10ml), and the reaction
stirred at room temperature for 3 hours. The mixiure was evaporated under reduced
pressure, the residue suspended in ether and the suspension sonicated. The mixture
was filtered, the solid dried at 50°C in vacuo to give the title compound as an off-
white solid, 2.8g.

"HNMR (CD3;0D, 400MHz) &: 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]*
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carbamic acid fe/f-butyl este rS The title conpound
was obtained in 84%yield fromthe chloride from
w@e@sacabi on 10 and tetrahydrot hi opyran-4-ol (REX/1B2004/002367
94/ 14793, pg 77), follow ng the procedure described in
preparation 12. 1HNVR (CDCl 3, 400MHz) d: 1.37-1.50 (s,
9H), 1.52-2.91 (m 16H), 3.64 (m 1H), 4.12 (m 1H),
Premwaraliong15iH), 5.41 (m 1H), 7.04 (m 1H), 7.98 (d,
: ) oS- d mz ES+ 436

47 X ClONEXy )-5-TLIOYQ-2- Y iopyran-4-yloxy)-nicotinamide
Svp- N- (4- Am no- cycl ohexyl ) - 5-f | uora: Z;NH,et r ahvdr ot hi op
yran-4-yl oxy) - ni coti nam de dro ride H2 HCI S 4N
Hydrochl oric acid irFdi nAS QA yas added to a
solution of the protecfed pm from preparation 11
(4.1g, 9.0mmol) in dic thane (10m ), and the

reaction stirred at roorh't%ﬁ@jfrature for 3 hours. The

m xture was evaporated und educed pressure, the
resi due suspended in ether| and the suspension
soni cated. The m xture was\fj}Vtered, the solid dried
at 500C in vacuo to give thétitle compound as an
Ohé \siniibe r@dfdcdloriaea‘ﬁ)m?m £i6PIER. EEW iti
-64'2-82 %m s eom 1 '\&ma 3y 2(9§@9?/HZ§4 ?I)gy\_l%partltloned
%‘?ﬂ"’efﬁ) dichlofqsnethang gnd 51N 0sqdigm 1hydrogdedselution, Hand the layers
Sepbibated, THehiglddUe: pHiké wWask Al b
vpr%?al\l- é4- Ami no- cvel Bhesy ep%r_%? j%%ﬁg{\ﬁﬁ‘g{ilgélﬁgcgn&ﬁane (2x). and

6t FPBRYREnomgagico goMtiens: stried atMaROlhandinevaporated under reduced

@mggg.gglrfdt, ??Fgﬁ%gﬂ@gg,ﬂﬁmgg}n%p 15a (95ny, 0.24mmol)
'HNMR (CDCls, 400MHz) 3: 1.56-2.06 (m, 12H), 2.4 (m, 2H), 2.78 (m, 4H), 2.98 (m,

1H), 4.16 (m, 1H), 5.28 (m, 1H), 8.04 (m, 2H), 8.24 (m, 1H)

Preparation 16

Svn—N-(4-Amino-cvclohexvl)-5-chloro—2-(tetrahvdrothiopvran-4-vloxv)-nicotinamide
hydrochloride
Y
| H
o

S

NH, HCI

4N Hydrochloric acid in dioxan (1 5ml) was added to a solution of the compound from
preparation 12 (980mg, 2.1mmol) in dichloromethane (5ml), and the reaction stirred
at room temperature for 3 hours. Diisopropyl ether was added, the resulting

suspension filtered, and the solid washed with further diisopropyl ether and dried in
vacuo to afford the title compound, 835mg. |

90



bet ween di chl oronet hane and 1N sodi um hydr oxi de
solution, and the |layers separated. The aqueous phase

woaesespact ed further with di chl oronmet hane ( 2RQT/IE20H4/002367

t he conmbi ned organic solutions dried (MpSO) and

SRR, RO oxhy ToolRek ot 3% troomid) Za 2o Ba 27 (o

lﬂﬁ)s 12 n441|€)rTB 9%()11 1@) 6817((% 1141H)7, 92289& ((rmsH’l)FB 3243 L))

&R%Mg,ﬁ@@llé @‘ZWH]\I- (4- Am no cch ohexy
Bnc'?osﬁm%@f@uﬁ& eéf@é‘yﬂf At '@'ﬂﬁgﬁ 693’@%9/22;0%@9@ P@T‘ 6'15 H,0

drochl orid Iorlc acirdin
(emfﬁiichvég %dbb@%oNaWrBV%&l on of t he conpound from
preparation 12 (980ng, 2.1nmol) in dichl oronet hane
(5m), and the reaction stirred at roomtenperature
m&m&_s D||sopropyl et her was added, the

: [ XY)- tinamide
hﬁdrocluiondife t|t| e compound, 835rrg 1HNI\/R (DI\/ISOd 6,

400Mz) d: 1.57-1 .93 (m 10H), 2,22-2.30 (m 2H),
2.61-2.78 (m 4H, 3.15 (mo1H) mtH), 5. 17
(m1H), 7.92-8.12 5H), 8. 1H LRVB: mz APC
+ 370 [MH + M croaRathysisfourd: e 49.92: H 6.29:; N,

10. 09. C17H24CI N3Q2S;
H 6.23; N, 10.27% Pr
- N- (4- Am no- cvcl ohexy
P- 5- et hyl - 2- (t et r ahvdr ot fii opyr an- 4-yl oxy) - ni coti nam d
e hydrochloride NH2 HO S

. 0.H5 H2O0 requires C, 49.91;
abi on 17 Sv

S
4N Hydrochloric acid in dioxan (15ml) was added to a solution of the protected amine
from preparation 13 (800mg, 1.78mmol) in dichloromethane (5ml), and the reaction
stirred at room temperature for 3 hours. The mixture was evaporated under reduced
pressure, the residue suspended in diisopropyl ether and the suspension sonicated.
The mixture was filtered, and the solid dried at 50°C in vacuo to give the title
compound as an off-white solid, 457mg.
'HNMR (DMSO-dg, 400MHz) &: 1.57-1.92 (m, 10H), 2.22-2.34 (m, 5H), 2.64-2.77 (m,
4H), 3.15 (m, 1H), 3.91 (m, 1H), 5.17 (m,1H), 7.89-8.07 (brs, 4H), 8.11 (s, 1H)
LRMS: m/z APCI* 350 [MH]*
Microanalysis found; C, 55.52; H, 7.43; N, 10.38. C1gH27FN30,S; HCI; 0.33 H,O
requires C, 55.16; H, 7.37; N, 10.72%.

Preparation 18

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

91



AN Hydrochloric acid in dioxan (15m) was added to a
solution of the protected am ne from preparation 13
W@ 3@38/09994.. 78mol ) in dichl oronet hane (5m ), aPAT/ABE004/002367
reaction stirred at roomtenperature for 3 hours. The
m xture was evaporated under reducqﬂéfﬂgisure, t he
resi due suspended in diisgprop d the
suspensi on soni cated. Thej|m X was filtered, and
the solid dried at nNyacwe to give the title
conpound as an of f - soflid, 457ng. 1HNMR (DMBO-d
6, 400MHz) d: 1.57-1"N92 ¢m 1OFD, 2.22-2.34 (m 5H)
2.64-2.77 (m 4H), 3.15 ( 1H, 3.91 (m 1H), 5.17
(m1lH), 7.89-8.07 (brs, 8.11 (s, 1H LRVS: mz
APClI + 350 [ MH + M croa s5is found; C, 55.52; H
7.43; N, 10.38. Cl18H27FN3€RS; HCl; 0.33 H2O requires

'&Iﬁg? 16; H 7.37; N, 10.72% Preparation 18
Te\cqmpouRchyas PRiaiRaipMed yield ramhe SPRPSRYY SAMY pygparation
W)fbltdwwg_?fHerﬁrﬂbé’cﬁJrélﬂﬁé&%H% brtpRioidsaS The title

was obtained in 96% yield fromthe conpound

oun
TINMRAEBESP i 4P0NH) Bl 564,90 (T BHir HEE@A%(nic8dy (s, 2H),

580l GPRE {l—gf%sﬁ(%rsz%fbwggg%mﬂ@ﬁﬂ%”@ 4. 1%5 1H), 8.01 (d,

HBS-12. (80 2H) 8.2A)(m, 3HL4 (brs, 1H), 3.92 (brs,

7 +(q, 1H) 8.01 (d, 1H), 811(m
}—ﬁé %76’%?%36 nglg]_ mz ES+ 336 [MH + Preparation
19 2-Am no-1 -(3-et hoxy 2, 3-di oxopropyl ) pyri di ni um

Ierom Qe E[Eghy bronopyruvate (51.9qg, 266mmvl) was added

a solution of 2-
2-Amino-1-(3-ethoxy-2,3-dioxopropvl)pvridinium bromide

NH, Br o
~ 0

Ethyl bromopyruvate (51.9g, 266mmol) was added dropwise to a solution of 2-

aminopyridine (25g, 266mmol) in ethylene glycol dimethyl ether (270ml), and the
reaction then stirred at room temperature for 1 hour. The resulting precipitate was
filtered off, the solid washed with ether and dried to afford the title compound as a
pale yellow solid, 71.9g.

'HNMR (CDCls, 300MHz) &: 1.35 (t, 3H), 4.35 (q, 2H), 4.70 (d, 1H), 5.15 (d, 1H),
7.10-7.20 (m, 2H), 8.10 (m, 1H), 8.25 (d, 1H).

Preparation 20

Ethyl imidazo[1,2-a]pyridine-2-carboxvylate hydrobromide
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am nopyridi ne (25g, 266mmol) in ethylene glycol

di met hyl ether (270m), and the reaction then stirred
w@roosoayws enperature for 1 hour. The resul ti ngPCT/IB2004/002367

precipitate was filtered off, the solid washed with

ether and dried t@_'afford the title conpound as a pale

yeIIowsolld IHNMR (CDCI 3, 300MHz) d: 1.35 (t,

: (q , 470 (d, 1H, 5.15 (d, 1H),
.10-7.2 2Hp118.10 (m 1H), 8.25 (d, 1H).
on Ethyl im dazo , 2-al pyri di ne-2-carbo

cyl ate hvdrobrom deCH, O BrH O A suspension of the
BSosgspansiof raf nthe resparaand dnortt préFdrafion 1248y, )249mmol) in ethanol

7 heat flux, f h th
EeRATElb TR S9gpAS o LAk o B2, o e
?mltheohfdteﬂr wsken thade?epmﬁlré gmtethrfelsiﬂuté latll@ldatw tvhthgéth@f, filtered and
| I | e (0] or e COo oun as a
ilgd & S, Hf '@og‘iﬁ 145 (t, 3K,
QHNHQR( (@Dszjtb,,3obl\/ﬁ5z)(sn1 4#%; 313%9155d 1, 21—H) 758 (b 14897.95 (m, 1H),

52) é . Preparation 21

$. (fﬁ‘isomﬂ) ~3Q|(§y H)@Iﬁrﬁ@ (d, Ud} boxylic acid hvdrobronide

O A solution of the ester frompreparation 20 (5. Qg,

18. 4mmpl ) in 10% aqueous hydrobromc acid (90m ) was
10 r reflux for 6 hours. The cool ed m xture

: dth
e Bl B BB S g o

was filtered off, washing with hexane and the filtrate
evapor at ed under
Z N OH

/\>-_—<
/ BrH
N 0

A solution of the ester from preparation 20 (5.0g, 18.4mmol) in 10% aqueous
hydrobromic acid (90ml) was heated under reflux for 6 hours. The cooled mixture
was concentrated under reduced pressure and the residue triturated with dioxan. The
resulting solid was filtered off, washing with hexane and the filtrate evaporated under
reduced pressure. The residue was again triturated with dioxan, the solid filtered and
dried to afford additional compound, 3.83g in total.

"HNMR (CDsOD, 300MHz) &: 7.57 (m, 1H), 7.96 (d, 1H), 8.06 (m, 1H), 8.78 (s, 1H),
8.84 (d, 1H).

LRMS : m/z ES” 163 [MH]"

Preparation 22
Methyl imidazo[1,2-a]pyridine-8-carboxylate
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reduced pressure. The residue was again triturated

with dioxan, the solid filtered and dried to afford
wa@adasnoosal conmpound, 3.83g in total. 1HNVR ( QB3$2004/002367

300M#z) d: 7.57 (m 1H), 7.96 (d, 1H), 8.06 (m 1H),

8.78 (s, 1H), 8.84 (d, 1H). LRVB : mz ES+ 163 [MH +

Preparation 22 Methyl im dazom

, 2-ai pyridi ne- 8- carboxyl at eO R xture of nethyl

2. am noni cotinate (WD 89/01488 pg 33, prep 17) (1g,

6. 56mmol ), and chl or oacet al(?iehy e (1. 05m, 6.56mmol)

in ethanol (5m) was h e ef lux for 18 hours.

The cool ed m xture was |Iut with water (10m ), 0.88

amoni a (1m ) added and the | uti on concentr at ed

Nnﬁ’\%&ur@e%\dcﬁgtrﬁf Hétifronic ThRath© Ve NG dd ?@0'3‘3‘9}%‘9 17) (1g,

met hanol ut| on'treated wth< chat
§.a8mmok: aneé chlprqa@e@meamdet(h 85mi,| & 5emmobviaethamok (Srulhdes heated

Lgrﬁ)%g?%xpfo‘?sl%uﬁgursﬂ?ﬁe c%ﬁfegurﬂlx‘fm'é v%'sr ulitEd viih GSleY Moml), 0.88

mat ogr aph
afhobhiar mid) aadml anad hl:msbtuﬂo@&oamrﬂmt@d (1Bder2reblubed prexsure. The

r%%#gggva{shgg#lﬁed i %%H’gqﬂnﬁb é,g@eﬁa %W L e&bﬁ%pg WI81 charcoal, the

m&mvHil)tenéd angl. tﬁé fifteate ab'hporﬁtea&r(d%r rédtl)ced Z)r@s%ufé Thbhﬂemdue was

Pﬁg@ uoo (d, é? o );d LERVS z .
177 IE? epar° F néﬁn;o%rgp on silica ge using

d:a’gd@mtli’arm rlnymedoms@ mmb%ytgm 5;0 53) 8 Lélﬂléhé gféhdtthe product

ro ol u N wat er was a

fg%ﬁ fy’ ﬁh% éFhﬂflﬂﬁ%ﬁwﬂa?%ﬂg 22 (400ny,

thl\ﬂ\]lm”(@bblé, OBRIHS 30! 4.021s) 3% 88 s SAUP T &N (SUHY 899 (s, 1H),

8.00 (d, 1H), 8.31 (d, 1H).

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

Preparation 23

Imidazo[1.2-alpyridine-8-carboxylic acid

Lithium hydroxide solution (2.5ml, 1M in water) was added to a solution of the ester
from preparation 22 (400mg, 2.27mmol) in methanol (5ml) and the solution stirred at
room temperature for 90 minutes. The solution was concentrated under reduced
pressure to remove the methanol, the aqueous solution acidified using 2N
hydrochloric acid, and the mixture evaporated under reduced pressure to give the
titte compound as a yellow solid.

"HNMR (DMSO-ds, 400MHz) 8: 7.60 (dd, 1H), 8.10 (s, 1H), 8.41 (d, 1H), 8.55 (s, 1H),
9.18 (d, 1H)

LRMS : m/z TSP* 163 [MH]*
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roomtenperature for 90 m nutes. The sol ution was
concentrated under reduced pressure to renove the

woreioiamowb4 t he aqueous sol ution acidified usi NBCRNB2004/002367

hydrochl oric acid, and the m xture evaporated under

reduced pressure to give the title conmpound as a

yell ow solid. 1HNMR (DMSO d6, 400MHz) d: 7.60 (dd,

1H), 8.10 (s, 1H), 8.41 (d, 1H), 8.55 (s, 1H), 9.18

d, 1H LRM5 : niz TSP+ 163 [ MH +Preparation 24

m&&,&ﬁ m dazo P, 2-alpyridine-8-carbonitrile N ?H3
' - mf}fecrg%g%mmgotl nonitrile (Archiv.

(1g, 6.5mml), and

chl oroacet al dehyde (1. 25q, dmml) in ethanol (10m)

was stirred at roomtenperaturg for 1 hour, then

heated at reflux for 18 7 The cool ed m xture was

basi fied by the additionjof daturated sodi um

bi car bonat e sol uti on, an@<{ esplting solid filtered

of f, washed with water and vacuo to afford

the title conpound, 1g. 1H de, 400MVHz) d:

4.03 (s, 3H), 7.11 (d, 1H), 751 (s, 1H1 7.91 (s,

A"Qwrxtﬁe 8¢ 2(dhind! 'ﬂmekﬁ%nc&rﬁgﬁagﬁré"ﬁ' D bharmazie 318(6); 1985;

Preparation 25 7-
481 )al1gy 6;5<m1rn@l),8amshpldosoﬁcetalmyde KO26giHB®mMol) in ethanol (10ml) was

stirred at room temperature for 1 hour, then heated at refiux for 18 hours. The cooled

mixture was basified by the addition of saturated sodium bicarbonate solution, and
the resulting solid filtered off, washed with water and dried in vacuo to afford the title
compound, 1g.

"HNMR (DMSO-dg, 400MHz) &: 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]"

Preparation 25
7-Methoxy-imidazo[1,2-a]pyridine-8-carboxylic acid

N\ =N

S,

A solution of the nitrile from preparation 24 (600mg, 3.47mmol) in sulphuric acid (3ml)
and water (3ml) was stirred at 60°C for 24 hours. The cooled solution was diluted
with ether (20ml), then ethanol added until precipitation occurred. The resulting solid
was filtered off, washed with ethanol and ether and dried in vacuo. The solid was

dissolved in 6N hydrochloric acid, the solution stirred at 90°C for 5 hours, and

concentrated under reduced pressure to afford the title compound, 110mg.
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A solution of the nitrile from preparation 24 (600ny,
3.47mmol ) in sulphuric acid (3m) and water (3nml) was
watiosnedat 600C for 24 hours. The cool ed sol uPCDIB20&L002367
diluted with ether (20m), then ethanol added until
ccurred. The resulting solid was
Eéﬁ’lse %ttﬂ“q 1&%@“’% wi th ethanol and ether and dried
in vacuo. The solid was dissolved in 6N hydrochl ori c

acid, the solution stirred at 900C for 5 hours, and
d under reduced pressure to afford the

erT( [ MH] +
repar atl on

y
P, 2-al pyri di ne- 8- carboxVM3 te HO A nixture of
8- car boet hoxyi m dazo[ 1, 2-a] pyri dine (US 5294612, ex
114(b)) (655ng, 3.45mmol), ©Qdi acetate (1.06q,
13mmol ), formal dehyde (37% aqgl5olution, 1.8m , 22nmol)
and acetic acid (0.75m) was [ d at room
tenperature for 4 hours, th at reflux for 6
hours. The cool ed m xture ed in water
(20mM ), potassium carbonate ,{to achi eve pH 8,
and the solution extracted with ethyl acetate
(3x25m ). The conbined organic s tions were washed
W th saturated sodi um bi carbonate~sol uti on and bri ne,

Ahfixtute gk ®- &M&thbxﬁrﬁﬁiaﬁé{ﬁﬁzeéﬂbw&ﬁé’ (UBO@zegmﬂ Ué)@‘i’M(b)) (655mg,

ressure. The cr daro uct was purif

firamaa! bg‘*PQma%a*@l 1;Q6¢, dammgpd), ﬁgnbalfi@ydeu %MgaOa%nl@tmn, 1.8ml,
Qﬁmﬂ"ldlf)muﬂf Q&&%kwgmrﬁ?'ﬂ@s st‘%ﬁ ATOOR t@g{p%%_lﬁewgfom%ours then

to 94: .6) to afford_the title conpoun
@eﬁaat wﬁwfer) 6ghours.4Ehe tcoold) mixtuig7was rdissoivey, inawster (20mi),

&asggpn %Eﬁﬁaté%@f@%ﬁo ﬁ_rﬁe%e% %r@é{dl tﬁeds%l}ﬁr%n eliéfpacted with ethyl

acatgigr (3x2aathyThe mod‘@mde@%uqoysoludomﬁe-v@re awashegd with saturated

%%%9@1&8 s)ld‘dh?ﬁl qﬁr ytdf%rk dd@%%sp%rda éon% nt2a6ted under

reduced pressure. The crude product was purified by column chromatography on

silica gel using an elution gradient of dichloromethane:methanol:0.88 ammonia
(99.5:0.5:0 to 94:6:0.6) to afford the title compound.

"HNMR (CDCls, 400MHz) : 1.45 (t, 3H), 2.47 (brs, 1H), 4.51 (q, 2H), 4.94 (s, 2H),
6.93 (m, 1H), 7.40 (s, 1H), 8.00 (d, 1H), 8.51 (d, 1H).

Preparation 27

3-Hydroxymethyl-imidazo[1,2-a]pyridine-8-carboxylic acid
HO (0]

s N/

HO

96



(1m) and nethanol (5m) was stirred at room

tenperature for 18 hours. The solution was acidified
Wa@Ig08Qo@d hydr ochl oric acid (2m ) and evapor at AT/IBR@r002367

reduced pressure. 1HNMR (CD30D, 400MHz) d: 5.06 (s

@d'%izﬁﬁgfﬂé&%sg&?ﬂ?nﬁ@%%@ Si’op]pa?nb czogmggg Gimelh, b sodium hydroxide
@h’hl?ﬁﬁé Phdthalad ¢bin) %&aétiﬁ%y‘elt 'rsorﬂ%ﬁllpgra'filré félu‘%’ ﬁBEn*soﬁ‘he solution
f nitroanthranillic acid Che

0 (J
p§ 15cidifiedising Ahb ihydenshlaps| aeidi @mlb@néhavwaate@ 4@rmﬁg) reduced
bfeggfifganol was hydrogenated at room tenperature using
a Parr shaker for 4 hours. The m xture was filtered
AMIMRNECDIQR,r400MHE2)i &i5.06 (s, AH)h 7 6Fn(en, i) 863 (sr iid), 8.66 (d, 1H),
(q‘ﬂ ﬁg’rm c acid (2.49mM, 65.9mvl) was added and the

Pl on"heated under reflux for 2 hours. The solution
WRMS: o'z &S r@3dgMHjhder reduced pressure to | ow vol une,
cooled in ice, and the resulting precipitate filtered.
Further precipitation of the filtrate occurred, this
Pedpatativh2d i | t ered and t he conbi ned products were
stallls d fromO SN hydrochl oric acid to give the
oinidazoierd-carpoxylic aeils - nyz 162. 1 [ M
Preparat| on 29 Et hyI
2-am no- 3-i sopr opyl am no- benzoat e2- | odopr opane (2. 0Om 1
20mmol ) was added to a sop {Hof ethyl 2,3-
di am nobenzoate (WO 97/ 1021 ex51(1)) (3g, 16.67mmol)

in N, Ndi net hyl formam de ( I ) Nand the sol ution

stirred at 500C for 3 hou Xt ure was
partitioned between ethyl a tat (200n1)

concentrated under reduced su e and the residue

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
under reduced pressure to low volume, cooled in ice, and the resulting precipitate
filtered. Further precipitation of the filirate occurred, this solid was filtered and the
combined products were recrystallised from 0.5N hydrochloric acid to give the title
compound, 2.62g.

LRMS : m/z 162.1 [MH"]

Preparation 29

Ethyl 2-amino-3-isopropylamino-benzoate
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and water (50m ), and the layers separated. The
organi c | ayer was washed with water (5x50m ), dried
W@ MypS0d99and evapor at ed under reduced pressur ePCIB2004/002367
crude product was purified by colum chromat ography on
silica gel using ethyl cetgﬁe pgpt ane (5:95 to 90:10)
to afford the title con‘g ‘as/af/ellowml 1. 4q.
1HNMR (CDCl 3, 400MHz) d: 1. 20 (8 1.38 (t 3H),
3.56 (m 1H), 4.31 (q, 2H 2(brs 2H), 6.84 (m
1H), 6.80 (d, 1H), 7.42
[ MH + Preparation 30 1-Isgpfopyl -
H benzoi m dazol e- 4- car boxyl i cii d CH H3C A sol ution
of the ami ne from preparation 1.4g, 6.31mmol) in
formic acid (15m) was stikg@ed afreC0C for 45 ninutes.
2M Hydrochloric acid (20m ) and additional form c_acid
2¢lodeprppaRe KiBEY ARMMAR M@sctadsdedndar <& sAlEeN r of | gV 2.3-
e [
e O P R N R yfrmaici
(Wml) mdwshe sajutien etirsettiat He°G fri 1 heunst Fhe dnixiie avaiseepncentrated

SR b 305 S BBt o ooy

ahdt watec ¢h@ro)nendsha Iayﬂre sepatatexD| Tre, ofigahéy layﬂzHMM@ washed with

Wale" RO 989 (oS Ry topatedynded erpg Brdggpfe. The crude

pediet WeE Poffied 26\p éc%hﬁ Chiepsitegraphy 38n Esillyd gel using ethyl
1- r2 éTetra

apeipie: ﬁ?}a%?%gé?@é& 38)&1 %%Oéd ?&?e.ﬂ%%m%md as a yellow oil, 1.4g.

| hylagest
118%:%?%3% Gt(@bm% 89 ﬁﬁfcﬂ ety I3se@t s, (3B, BAY,- 4.82:(q, 2H),

%Q@br%ﬁo@ﬁﬁ;(hbﬂw,tﬁaﬁ‘a &hyiihopg? 4 1. 259, 10. 8nmol ),
IRAIESHIAES* 223 [MH]*

H). LRVB: nlz ES+ 223

Preparation 30

1-1sopropvl-1H-benzoimidazole-4-carboxylic acid

O OH

N

>

N

CH
H,C ®

A solution of the amine from preparation 29 (1.4g, 6.31mmol) in formic acid (15ml)
was stirred at 60°C for 45 minutes. 2M Hydrochloric acid (20ml) and additional formic
acid (15ml) was added and the reaction heated under reflux for 12 hours. The cooled

mixture was evaporated under reduced pressure and the residue triturated initially
with ethyl acetate and the solid filtered and dried. This solid was then triturated with
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carbonate (1.43g, 10.4mmvol) and lithiumiodi de (67ng,

O dmol) in 1-nethyl-2~ pyrrolidinone (20m) was
wheasmamst 800C for 17 hours. The m xture was PCT/IB2004/002367

partitioned between water (250m ) and ethyl acetate

5 ), and the layers separated. The organi c phase
(et ireipic el Tiaieata dredapt PBEC (0 Guots Rifioompound as
g\bg@o‘fﬂ{%{,dumd@@ reduced pressure. The residual oil

urified by colum chromatography on silica gel

d'iNM @DMS.Dcde» éﬁOMHa&iﬁeﬁtmofd rﬁéﬁt ari@: en.hiH), B2 éne 1H), 8.13 (d,
ford the title conpound as a pale

{ﬁﬁ&)’g@ i, ‘590%%&3”%‘ NVR (DVBOd 6, 400Mz) d :

llRM@‘» ﬂn/ﬁf{SPerOSIfMH .35 (t, 3H), 3.30 (m 2H), 3.80

(m 1H), 4.00 (m 1H), 4.37 (g, 2H), 4.48 (m 1H),

4.70 (m 2H), 7.32 (m 1H), 7.80 (d, 1H), 8.05 (d,

1H). LRVS : mz ES+ 341 [ MNa+] Preparati on 32

I;l, r2-p et3r ahvdropyran-2-yl oxy)-ethyl H

Frepamlionisd 3_ carboxylic acid A sol ution of sodi um
B Ra-(Retiahddonyrah-BeRPLeth ViR 1 Mah®fzole33-6arHokyIWRS

added dropwi se to a solution of the ester from
preparation 31 (1.83g, 5.74mmol) in ethanol (14.7m),
and the reaction stirred atgroomtenperature for 2
days. The m xture was aci di fwd-00 pH 3 using 2N
hydrochl oric acid, and the mi/xture—§3i{iti oned between
ethyl acetate (75m) @ wat<®q (75m ). The | ayers were
separated, and the aq g fuN her extracted with

et hyl acetate (3x60m ) s [qorrbl ned organi c sol utions
were dried (MgSq 4) and evapdrated under reduced
pressure to give the title npound as a white
crystalline solid, 1.44g. 1KNNWVR (DVSQd6, 400MHz) d :
1.20-1.55 (m 6H), 3.30 (m @H), 3.80 (m 1H), 4.00

(m 1H), 4.48 (m 1H),®(m 2H), 7.28 (m 1H),
7.46 (m 1H), 7.80 (d,{1H),\ 8.08 (d, 1H), 12.90 (brs,
1H). LRVB : mz ES" 28 H']

A mixture of indazole-3-carboxylic acid ethyl ester (Chem. Ber. 52; 1919; 1345) (1.9g,
10mmol),  2-(2-bromoethyioxy)tetrahydropyran (2.25g, 10.8mmol), potassium
carbonate (1.43g, 10.4mmol) and lithium iodide (67mg, 0.5mmol) in 1-methyl-2-
pyrrolidinone (20ml) was heated at 80°C for 17 hours. The mixture was partitioned
between water (250ml) and ethyl acetate (250ml), and the layers separated. The
organic phase was washed with water (3x200ml), dried (MgSQ,4) and evaporated
under reduced pressure. The residual oil was purified by column chromatography on
silica gel using an elution gradient of pentane:ethyl acetate (91:9 to 50:50) to afford
the title compound as a pale yeliow oil, 1.88g.

'HNMR (DMSOds, 400MHz) & : 1.20-1.53 (m, 6H), 1.35 (t, 3H), 3.30 (m, 2H), 3.80
(m, 1H), 4.00 (m, 1H), 4.37 (q, 2H), 4.48 (m, 1H), 4.70 (m, 2H), 7.32 (m, 1H), 7.80 (d,
1H), 8.05 (d, 1H).

LRMS : m/z ES™ 341 [MNa']
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Preparati on 33 Ethyl
5-net hyl -1-r2-(tetrahvdropyran-2-yl oxy)ethyll-1
wok@gnewel e- 3- car boxylate / 1/ 4 H3C Et hyl PCT/IB2004/002367
3- et hyl pyrazol e-5-carboxyl ate (3g, 19.5mmvl) was
Y aﬁ&&suspenm on of sodium hydride (934ny, 60%
in mneral oil, 23.35mol) in

1R +(@yahvaifonvean-L5 Mty )-cthat)d H-indasslb-3t dpbosiib berd at
roomtenperature for 30 mnutes. 2-(2-

Br onoet hoxy) t et r ahydr o- 2- pyran (3.5m , 23.35mmvol) and
[ithiumiodide (50ng, 0.37mmvl ) _were added and the

reacti on heated under reflux f oy hours. The cool ed
m xture was partitioned betweeR er and et hyl

e o%ani c phase
[ acid, water,

acetate and the la geparat ed

was washed sequentijal |yl with 109 '

sat ur at edsodi um bi e [THN, Wahigr t hen

brine, dried (MySqg 4) and concentrat ed under reduced

pr solstioreof Sbeiusy hykﬁoﬁa@okmsmgaa 0RBirhéi) ew vitec @3 wml) was added
ahrormt@graglﬁ |I|ca usi ng_an_el uti on gra I'e

FOPRTH o Rl Hen GF Biectsten éof(' Pf@@rﬁﬂpns%ﬂ 88a & mml) in ethanol
(ﬂami;m fHRRALHGh Sﬁlﬁ’é](y (ﬁt r&dﬁﬁd%é&%r% fo#%a)%'g)ﬂ%lmlxture was

emﬁq 1. 40-

pl—§3 5§|r\gngN mygrocr:goq@a@m andHhe naixpee paﬁtltIQMd between ethyl

écéigte((tiﬁm%'%d \ﬁat§|7 (%m%&)ryééésg %/gfer’é rPQ_%tE 003%1% 3€tu%§2|s further
Sth'%f-‘éﬁﬁ Wyﬂ?l etolf ch(f@fét(ﬁami)ol'm rcambihed oganiet ‘snlutxons were dried

%é‘?{)ﬁr?jgﬁba:}}ogat%s:tgﬁ% &lgoxy) e?%n@gl_tgﬁl ﬂ'gezﬁf% ‘compound as a
whlé%lﬁlb@tajﬂna solid, A .#dt ure of et hyl
?Nﬁ%@@%&%fﬁ@ﬁ%% %@ g%?",aélgmcf i, 30 SR 1H), 4.00
@a,(BHPr ©AB N AKY) 4.68 (@ 261 07 28 R, aR)(7.38Eh, 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-(tetrahydropyran-2-vioxy)ethvi]-1 H-pyrazole-3-carboxylate
0

N
70 ¢ \N/\/O

H,C — 0
CH,

Ethyl 3-methylpyrazole-5-carboxylate (3g, 19.5mmol) was added to a suspension of
sodium hydride (934mg, 60% dispersion in mineral oil, 23.35mmol) in tetrahydrofuran
(50ml), and the solution stirred at room temperature for 30 minutes. 2-(2-
Bromoethoxy)tetrahydro-2-pyran (3.5ml, 23.35mmol) and lithium iodide (50mg,
0.37mmol) were added and the reaction heated under reflux for 16 hours. The cooled
mixture was partitioned between water and ethyl acetate and the layers separated.
The organic phase was washed sequentially with 10% citric acid, water, saturated
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3.5mmol ) and potassium carbonate (483ng, 3.5mmol) in

1-met hyl - 2-pyrrolidinone (5m) was stirred at 800C for
wdadookoemws4 The cool ed mi xture was poured i nto BChyE2004/002367

acetate and washed with water and brine, then dried

( 4 nd evapor ated under reduced pressure. The
?‘g’g‘! %%EQ“ Gr SR, WATED R b 6'H?oﬁ’ﬂ?€g@§9ﬁ%ﬁ§oﬁﬂd concentrated
Srider fediel preddife. athetdridlié Prodlich a8 Murifiéd BY '&kﬂlumn chromatography
acet at e: pentane 20:80 to 40:60) to afford t tle
Qbaifieraal ¢iing AR PAftign i wsadisat efgme h@n@!ad*cm@nomeémﬁgﬁ 9 to 5: 95) to
ArdNViR Gl d: 1.25 (d, 6H), 1.37 (t, 3H,
L. 44- 1é71 (Or?;nﬁI QMI"@)I%? (m 1H), 3.42 (m 1H), 3.54
HNMRHCDCs, 7420%2)18—01 381 (tpGH),m 4Q+1)76 m38HJ, . 3@}(9,, 1H), 3.41 (m,

fhiy S s Wi 20 R0 Al SR papif SR Gt 37 2. 447 (m. 1)

6153?3 det} the title corrpound of preparation 35, 242ny.
1.25 (d, 6H), 1.38 (t, 3H),
':]L'ngfg’C?g( 05 a]3 15 (m 1H), 3.45 (m 1H), 3.65
(m 1H), 3.81 (m 1H), 4.10 (m 1H), 4.34 (m 2H),
4.39 (m 2H), %49 (t, 1H), 6.57 (s, 1H). LRMB : niz
rafions ¢4 Preparation 36 Methyl

Bth9l 848opripy PRI 2@ rShvair6 Y RO Rk P elif-dH-bl -6 R e4BExyIate
was prepared by anal ogy W e nethod described In
Abm and Pharm Bull. 1984; 32(4);1568. 1HNMVR ( DMSOd
@mv@@?ﬁ?&bu D(Vg‘l L';Il (l%@aﬁ dro=p a%@ RBv{-8ihyAAH-pRaiiel s:

n 37 and 38 l\/bt hyl 3 et hyl -
-r2-(tetrahvdro-2H pyran- 2-yl oxy) et hy
- 1H pyrazol e- 5-car boxyl ate And Met hyl 5-ethyl -

-r2-(tetrahvdro- 2H pyrar=R:yl oxy) et hv
P- 1rt - pyrazol e- 3-car bo yIa e

; )
Z N
/\
70 H.C © =
CH

HC \ /
CH,

H H,C

A mixture of ethyl 5-isopropyl-1H-pyrazole-3-carboxylate (Chem. and Pharm. Bull.
1984; 32(4);1568) (509mg, 2.8mmol), 2-(2-bromoethoxy)tetrahydro-2-pyran (732mg,
3.5mmol) and potassium carbonate (483mg, 3.5mmol) in 1-methyl-2-pyrrolidinone
(5ml) was stirred at 80°C for 18 hours. The cooled mixture was poured into ethyl
acetate and washed with water and brine, then dried (MgSQ,) and evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel
using an elution gradient of ethyl acetate:pentane (20:80 to 40:60) to afford the title
compound of preparation 34 as a clear oil, 663mg.

'HNMR (CDCls, 400MHz) &: 1.25 (d, 6H), 1.37 (t, 3H), 1.44-1.71 (m, 6H), 2.97 (m,
1H), 3.42 (m, 1H), 3.54 (m, 1H), 3.75 (m, 1H), 4.00 (m, 1H), 4.32 (q, 2H), 4.54 (£, 1H),
4.68 (m, 1H), 4.76 (m, 1H), 6.64 (s, 1H).

LRMS : m/z ACPI* 311 [MH]"
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-CL O GsThe title conpounds were prepared fromthe

ester from preparation 36 and 2-(2-
whe@soedhoxy) t et rahydr o- 2- pyran by anal ogy w t PCT/IB2004/002367

met hod described for preparations 34 and 35.

? & 8ubg %adé%wﬁt %sommurﬂ%of“gﬂég%'eﬂ?r}éﬁ tmgesg')zf
(1HNMR+)(CD@|3,7QobmHz}|5l) 1.28. F@%@ﬁ 1%?')@ 334}3?514(601 731, 6H). 3.15 (m,

Preparatf i

38') al(qmm EDM@S (zmdM%tz& 8d:(m1. 12, 4410 ( 3Hj1H);L438 (., &281), 4.39 (m,

, 3.38 (m 1H), 3.54 (m 1H),
?iq)’z@?%(t M%é*g%%, 4.04 (m 1H), 4.25 (m
ZJ;WSAMZSAGE\I aH) [MB]'54 (s 1H). Preparation 39
5-Methyl -1 -r2-(tetrahvdro-pyran-2-yl oxy) et hv
P- 1H-pyrazo| e-3-carboxylic acid O A m xture of the
&e@raﬁam&ﬁ preparation 33 (3g, 10.6nmol) and Iithium
\ ' (20 _ 50mml ) in

¢ & i irred at roomtenperature
for 24 hours The mxture was diluted with ethyl
acetate and the | ayers sepgat ed. The aqueous phase
was aci dified using 2N hyd ic acid, and
extracted wth ethyl acetat conbi ned organic
extracts were washed w t hOwat ine, then dried
(MgSO™) and evaporated un r ed pressure to
afford the title conpound,”™ B 8g. 1MNVR (CDClI 3, 400MHz)
d: 1.42-1.75 (m 6H), 2.37 (s, 3.33 (m 1H), 3.58

(m 1H), 3.78 (m 1H), 4.11 (m , 4.35 (t, 2H),
ihgq%tllgzgongﬂ@ugg%ég e%aréd_%y I’aﬁ%gy mrFtH%CrFr:feth%% 43%'5% in Chem.

3nEtHWI’m.18tﬂl[2 19841 32(h) tHES-. 2H- pyr an- 2- yl oxy) et hv

TN RSO~ dFFHERS U f (5L 2D fo SHT O AD S50 s, 1)

BRMS : m/z APCI* 155 [MH]"

Preparation 37 and 38

Methyl 3-ethyl-1-[2-(tetrahydro-2H-pyran-2-yloxy)ethyl]-1H-pyrazole-5-carboxvlate
And

Methyi 5-ethyl-1-[2-(tetrahydro-2H-pyran-2-yloxy)ethyl]-1H-pyrazole-3-carboxvlate

_0_ 0
HC’O © H,C

N
/\/O }\]

\
N
H,C D H,C N
o~ )
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followi ng the procedure described in preparation 39.
1HNMR (CDCI 3, 400MHz) d: 1.24 (t, 3H), 1.41-1.85 (m

wo ko504 (g, 2H), 3.42 (m 1H), 3.60 (m 1H)PCBIB2604/002367
(m 2H), 4.02 (m 1H), 4.57 (m 1H), 4.65-4.81 (m

éﬁﬁggngwég%géﬁggpgrﬂ erorES"tEe 2egs%er[ flxla\rlﬂ] ;;rreparation 36 and 2-(2-
gfo%ﬁéﬂ%%ﬁ@ffghﬁirg&-@féﬁnbg' ﬂn%?é&gv?lm_ t-hﬁl [method  described  for

pyr azol e- 3- carboxyl i C aci
preparations 3¢angdothd was prepared as a solid fromthe

. h N f.qld. ow e e
R aone RAShR R oy e A e 1853y ot 248 (.
2HR 73.8% (m3HiH), &5411%1.13-9,3 3.215) ((ﬁi;l)‘l,Hl)I?:';%.Bm S(ég?;Hﬁl-:Bl.gs ((nr1n 1H), 4.50 (m,
iﬁf%%gﬁ%@e%@ Fha (o 11, 403 (s, 1H . 6.73
Prepatafion SYSHNVIR 7CB81;, 208MHYNa] +.2Br(e ) at isgr .68 im, 6H), 2.70 (t,
- | sopropyl - 2-f2-(tetrahvdro-pyran-2-yl ox ;eth | 1-2Hp
3o 18 150 891me k1 $0 (. 10 AP L. GO 8, TH), 4.25 (m,
28, & 4d (M Hp, GF@J(@HH)? 34 (660ng, 2.13mmol), and 2M

sodi um hydroxide (2.5n, 5mml) in ethanol (10m) was
stirred at roomtenperature for 18 hours. The reaction

%b% e g diluted with ethyl acetate, washed wth
p? \’%tonrl acid and brine, dried (MgJSO4) and
eMethylHit-Ed(tetraty gaoedylipxasthuii-¢ Hpyragole-3tdaeboxylic acid
0O
7 ~N

A mixture of the ester from preparation 33 (3g, 10.6mmol) and lithium hydroxide
solution (50ml, 1M, 50mmol) in tetrahydrofuran (50ml) was stired at room
temperature for 24 hours. The mixture was diluted with ethyl acetate and the layers
separated. The aqueous phase was acidified using 2N hydrochloric acid, and
extracted with ethyl acetate. These combined organic extracts were washed with
water, brine, then dried (MgSQO.) and evaporated under reduced pressure to afford
the title compound, 1.8g.

'HNMR (CDCl3, 400MHz) &: 1.42-1.75 (m, 6H), 2.37 (s, 3H), 3.33 (m, 1H), 3.58 (m,
1H), 3.78 (m, 1H), 4.11 (m, 1H), 4.35 (t, 2H), 4.50 (m, 1H), 6.59 (s, 1H)

LRMS : m/z ACPI" 253 [M-HJ

Preparation 40
3-Ethyl-1-[2-(tetrahydro-2H-pyran-2-yloxy)ethyl]-1H-pyrazole-5-carboxylic acid
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title conpound as a clear oil, 570ng. 1HNMR ( CDCI 3,
400MHz) d: 1.26 (d, 6H), 1.43-1.72 (m 6H), 3.00 (m
wdakhoso@edL (m 1H), 3.54 (m 1H), 3.77 (m 1H)PCHIK2B04/002367
(m 1H), 4.56 (m 1H), 4.74 (m 2H), 6.75 (s, 1H).
LRV : mz APCl+ 283 | + Preparation 43
5-1sopropyl -1-f2-(tetr - pyr an- 2-yl oxy) - et hyl 1- 1H
pyrazol e- 3-carboxylic acild HCL O CH3 The title
conmpound was obtai ned qu itatively fromthe ester
from preparation 35fo||ovvih‘gt Brocedure descri bed
in preparation 42. 1HN 3, 400 Nd: 1.28 (d,
6H), 1.46-1.71 (mH 3.15 (m 1Hgp 3.45 (m 1H,
3.62 (m 1H), 3.83 (m 1H), 4.12 (m , 4.34 (m
2H), 4.57 (m 1H) 6.63 (s, 1H. LRVMS : niz APCI" 281
[MH" Preparation 44 Met hyl
Bretitie rtfbﬁmb@hd Nyas frdpardie 28 Oéitsﬁﬂi fl%n’P\tﬁé’ |e§fe'r cﬁ‘bnﬁ’fpreparzatlon 37,
%’l %Jsul honyl chloride (1.25m 2mol )

¢ 'I”Sr”& f%ﬁﬁ'ére(dféﬁ'i‘l)e%é)r%é@rd?’%pw se over 5
Tnmhe@d@ns,albdm?z)cm' Qzﬁ](m%;rﬂ“lgﬁw tBMQ 2°’g4 (@ 2H), 3.42 (m,
am nobenzoat e g,
1@) Seffb(ry, 1H), éﬂcﬁ‘n(lnmr%ﬁeﬂlﬁ)ar(m (13-0;1#)67 (ffhd H) 206644081 was2H), 6.73

ed at roomtenperature for 18 hours, then

ért ti oned between 2N hydrochloric acid and

IR anerEd 281dMNEje | ayers were separated, the

Preparation 41

5-Ethyl-1-[2-(tetrahydro-2H-pyran-2-yloxy)ethyl]-1H-pyrazole-3-carboxylic acid

HO O

Y/,
pd

H,C

s
o

0

The title compound was prepared as a solid from the ester from preparation 38,
following the procedure described in preparation 39.

'HNMR (CDCl3, 400MHz) 8: 1.27 (t, 3H), 1.41-1.89 (m, 6H), 2.71 (q, 2H), 3.38-3.64
(m, 2H), 3.7-3.85 (m, 1H), 3.97-4.12 (m, 1H), 4.30 (t, 2H), 4.48 (s, 1H), 4.93 (s, 1H),

6.73 (s, 1H)
LRMS : m/z ES® 291 [MNaJ"*

Preparation 42

S-Isopropyl-2-[2-(tetrahydro-pyran-2-yloxy)ethyl]-2H-pyrazole-3-carboxvlic acid
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aqueous phase extracted w th dichl oronmet hane and the
conbi ned organic solutions dried (MgSO4) and

werapooaved under reduced pressure. The crude PCDUR2004/002367
was purified by colum chromatography on silica gel
using an el ution gradi (St of
di chl or onet hane: acet oni t' N (99:1 to 90:10) to afford
the title conmpound, 2.98g| 1HNWMR (CDClI 3, 400MHz) d:
1.40 (t, 3H)1 3.16 (g, 2B9.3.94 (s, 3H), 7.04 (s,
1H), 7.24 (m 1H), 7.52{(m MH\7086 (m 2H LRMVS:
mz ES+ 266 [ MNa] + Prep on 45 Melhyl
3-i sopropyl sul phoniy iho- benzoat e e tiftl e conpound
was obtained in 12%yvyie from met hyl™\3="am nobenzoat e
and i sopropyl sul phonyl Cthl oride fol I ow ng the

ROBREDY' & B8 o0 fbm Brébaihitss4 Badio. 3GRdl ag 2M sodium
Izydz@xiddﬁg%ﬁh‘l),, SrTmél) ng rl\t/aéhérfd) {1 ﬂrgqﬁédgg@tirﬁ&b at%réoﬁ‘pte(rﬁq'srature for 18
. oz reparation
ik T FedsTtm THYHIER P ok il ihoh FERIALS, Avashed With 5N ciric
adid el e, ﬂﬂqun?%%;bﬁd ie‘iﬁp&réb&%iﬂder}@d@é@@bﬁes&ﬁ}e to give the

dj chl or onet hane ) was add ropwi se to an
eLoRuel asa eleargll: 570MEt hyl  3- ani nobenzoate (2g,

-8 thyl g 3 : '
R oM o2 eh gDy 43872 1 AT 0 (R, 1#, 342 (.
o B S tmetiEl & & {ror 1THIB 502 (wm, 1A)HA.56 ¢malH), 4.74 (m, 2H), 6.75 (s,
hm’ ethylam ne (1.84m, 13.2mvol) and net hane sul phonyl
choride (0.52m, 6.6nmmol) were added and the reaction
ISRMBr:anlzfARCIA28BIIMHET 2 hours. The mixture was
acidified carefully with 1IN hydrochloric acid, then
extracted wth dichl oronethane (3x). The conbi ned
Prepardtiondst racts were dried (MySO 4) and evapor at ed
%r %e |c1)r oduct :

The title compound was obtained quantitatively from the ester from preparation 35
following the procedure described in preparation 42.

'HNMR (CDCls, 400MHz) 5: 1.28 (d, 6H), 1.46-1.71 (m, 6H), 3.15 (m, 1H), 3.45 (m,
1H), 3.62 (m, 1H), 3.83 (m, 1H), 4.12 (m, 1H), 4.34 (m, 2H), 4.57 (m, 1H), 6.63 (s,
1H). '

LRMS : m/z APCI" 281 [M-HJ

Preparation 44

Methyl 3-ethanesulphonylamino-benzoate
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di chl oronet hane: acetonitrile (99:1 to 94:6) to give

the title conpound, 1.5g. 1HNMR (CDClI 3, 400MHz) d:
W@2048/00994 3H), 3.94 (s, 3H), 6.84 (brs, 1H), 7rdHIB2068002367

(m 2H), 7.86 (m 2H) LRMS: niz ES+ 252 [ MNa] +

Preparation 47 Mt hyl

3- net hanesul phonyl net hyl am no- benzoate H C Sodi um
hydri de (340ng, 60%in @ neral oil, d dmmol ) was added
to an ice-cool ed 80 uti gh of the honam de from
preparation 46 (1.%0yn"6.°5p |n$etrahydrofuran

(50m ), and the solution s ad 0 m nutes.
Met hyl iodide (1.21m, 19. o1 ) mas fded, and the
oF 18 hours. The

reaction stirred at roomtenperature
B 1 PR A gkt (280 B gsherand (rom
was gadtled erdpwise someré nhiriuées (twgan) iceandledy splptian cof methyl 3-
d d d
arﬁ{;\oggn{ﬂ@g Zﬁq pﬁ?rgﬁ}ogp?wrgyﬁ ﬁ: gfngefﬁzém\‘\%@ RUditfibfthethane
hﬂl} lT‘h@ rgaeiibrewas cfirred Bt aoem e!ednpbra&r;aretfat é8 moetmylh%m’pa@tloned
0,6, to 50:50:1) t t t

b%{w\ﬁﬁp@gl gyﬂlrpehloric 85q. e?nf ES%I‘ el%n's’\kge)rg gv@gggga@%d the
a lfeou§"[9has§ exfratied with) dicRlofndthane w]d tfe 66mbm,ed]d|=&;amc solutions

drmd;,(MgﬁQ@@pg g\@Qﬁ@(tg%unEDgr 4%(5\/5 uged gr%a&gureNzl%g %rwa roduct was

ed3 Ug‘lecmuﬁﬁq BhicRfatgragi®y dh shicaSga@9 usnhlg Bn 78ufién gradient of
ar

t1on 48 S-Met hanesul phonyl et h no- ben
dnahlpdompthag@ag@tpawﬂ@{% hio %%'to ) t%%ffﬂw H%e%gr%m%ﬁm é S8g.

WrhvEe@ED A STTRINZ) 8- 1 14D ¢t BH)Y SH@ (G IgHY, 43 (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

0O

H3C\O N #

The title compound was obtained in 12% yield from methyl 3-aminobenzoate and
isopropyl suiphonyl chloride following the procedure described in preparation 44.
THNMR (CDCls, 400MHz) 3: 1.40 (d, 6H), 3.32 (m, 1H), 3.94 (s, 3H), 7.20 (m, 1H),
7.40 (m, 1H), 7.56 (m, 1H), 7.80 (m, 1H), 7.88 (s, 1H)

LRMS: m/z ES* 280 [MNa]”
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IM 43mol) in tetrahydrofuran (43m) was stirred at
roomtenperature for 18 hours. The m xture was

waeeovsemopat ed under reduced pressure to renovePCEB2004/002367

t et rahydrof uran and the aqueous solution acidified
usi ng 2N hydrochloric acid. The resulting precipitate
@Mﬂ%—%d of f, washed with water and dried in

ound, 773ng. 1HNMR
w&gyge m@thglsu@hbgﬁaﬁ]motﬁer%% N e (Y 3T 50

(m 1H), 7.70 (d, 1H), 7.90 (d, 1H), 8.10 (s, 1H.

LRVS: mlz ES+ 252 [MNa] + freparation 49

3- Et hanesul phonyl ani no- be20| C aci HThQ)t itle conpound

was obtained in 64%f prit heNester from

preparation 44 foll ow t he edujedlgscri bed in

preparation 48. 1HNVR (CD30OB,_ 460M£) d: %1.30 (s, 3H),

3.10 (q, 2H), 7.45 (m 2H), 7.770 (d, 1H), 7.90 (d,

N"Eoluh&l\/@f MéthakS s u%ﬁgmﬁl '\@ﬂﬁﬂr“dep(ﬁ@%ﬁt’l?ﬂn%l) in dichloromethane
y

sopr opy! sul phonyl am no- benzoic acid ol ution

&ﬁomlh wag gdded drepwiss ot iseiconledsol B8] m%hﬁ mmqnpbenzoate (2g,
%Q%HH&%H r*b)tﬁxyl%m'ir%e 3 26 Jka% P @LAIofdhethane e (40ml), and the

tetr er ran was stirr roomte
feaction stiad At rgers temperaturenfes 1@ohm5ﬁtAédl'e@'lall rizwhylamme (1.84ml,

1S BGRA) @F\??ﬁé’tgﬁn% %ufgﬁpﬁggzhw?ﬁet (%ﬁg?rﬁlygfeﬂirﬁ@g%?é‘%d&é‘_ and the

aqueous”’ so usin rochloric acl
Téaoﬁoacﬂtltredo‘nr wafuribet Palcdwes. Thée hme;tdrglwascad:ldmed (caBSfully with 1N

G A6, DB A o Rt Bl RS sl organc
ekieadts twere arigoo(MyiS 0.3 7&vd) 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 titie compound, 1.5g.

"HNMR (CDCls, 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

0 CH,

o)

H,C{ N #
o CH,
Sodium hydride (340mg, 60% in mineral oil, 8.5mmol) was added to an ice-cooled
solution of the sulphonamide from preparation 46 (1.50g, 6.5mmol) in tetrahydrofuran
(50ml), and the solution stirred for 90 minutes. Methyl iodide (1.21ml, 19.5mmol) was
added, and the reaction stirred at room temperature for 18 hours. The mixture was-
acidified using 1N hydrochloric acid, and extracted with ethyt acetate (2x). The

combined organic extracts were dried (MgSQ,) and evaporated under reduced
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1HNMR (CD30D, 400MHz) d: 1.35 (d, 6H), 3.30 (m 1H),

7.40 (m 1H), 7.50 (d, 1H), 7.70 (d, 1H), 7.90 (s,
wdakhosoe@dbs: mz ES+ 242 [ MH + Preparations 51 POT/ER2004/002367

Pot assi um car bonate (2eq) and potassiumiodi de (0.1leq)

were added to a solution of the appropriate phenol (1
SIFSSHIE- g@@t GHAR Rreduqt Wass pyrfiesh by polugiychremategrarfieon silica gel

weigRh diaic0gGdieAt 6Pp&Hitane . L A8 :50:
T A e 0 o o

& conpund Ry a white s6kd,d0%gas concent r at ed
! \ by
ARRR (@Gﬁ;{bmﬁ%@%@ ig&%c{;ffél ghﬁ,ﬁgigé A8N28s (t, 1H), 7.64

U
bet ween et acetate an dlut’i on,
andlidhd 9&%f@raH)separ at ed. The organi ¢ phase was washed

| . * ' bi carbonat e sol uti on and bri ne,
pﬁyr?\(lﬁ%gdg (%%gw]and evapor at ed underreduced
pliosanalysis Torends 1G)did.48; | UE: 43, s578) CfidHasNDYS;cebuires C, 49.37; H,

0 r@aphy on silica gel using an elution gradient
§?k%Fﬁ§ﬁQE%Etate: pentane (5:95 to 50:50) to afford

the title conpounds as clear oils. Prep Yield Data No
%9 51. 79 1HNMR (CDCI 3, 400MHz) d: 1.50-1.90 (m 6H),
rearatidn 7430 1H), 3.90 (m 5H), 4.10 (m 1H), 4.20

MetBhesdbhEd lndethifininolbe2oldBcidH) , 7. 50 (dd, OTHP
ir) . MHYLERNSI 70 (dd, 1H). Tz ESt 337 [ MNa] +

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 tetrahydrofuran
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.

THNMR (CD;0D, 400MHz) &: 2.90 (s, 3H), 3.45 (s, 3H), 7.50 (m, 1H), 7.70 (d, 1H),
7.90 (d, 1H), 8.10 (s, 1H).

LRMS: m/z ES™ 252 [MNa]"

Preparation 49

3-Ethanesulphonylamino-benzoic acid

O

HO S
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52 72 1HNMR (CDCl 3, 400MHz) d: 1.44-1 .90 (m 6H),

3.54 (m CH3O 1H), 3.80-3.96 (m 5H), 4.06 (m 1H),
wd24/009994 2H), 4.74 (m 1H), 6.96 (m 1H), 7. OBCTB4804/002367

(d, 1H), 7.74 (d, 1H) LRI\/B m z ES+ 337 [I\/Na]+ 53 84

'ﬂr%\'m @mgfréd %\%Ql\g%%wgd An éﬁ/%%o w l_gétgrr fsem éﬁeparatson 44

feligwing thedprosedure)des6iRa |(1q$re;iHr&txon74838 (m 1H), 7.74

"Hyyr oD i) § 5035637 A 187, 20 265 6h Bheo70 (@, 1H),

BQO(daHﬁ}0368(m 2H), 3.70- 3.96 (m 5H), 4.10 (m
P
Rilhs: iz s‘%szFRlﬂM(m 1H, OmH

Preparation 50

3-Isopropyisulphonylamino-benzoic acid

O

HO S
/

A solution of the ester from preparation 45 (398mg, 1.55mmol), and lithium hydroxide
(15mi, 1M, 15mmol) in tetrahydrofuran (15ml) was stirred at room temperature for 18
hours. The mixture was concentrated under reduced pressure to remove 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 title
compound, 376mg.

"HNMR (CDsOD, 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).

LRMS: m/z ES* 242 [MH]*

Preparations 51 to 57

Potassium carbonate (2eq) and potassium iodide (0.1eq) were added to a solution of
the appropriate phenol (1 eq) in acetonitrile (1 25mimmol™), and the mixture warmed
to 90°C. 2-(2-Bromoethoxy)tetrahydro-2H-pyran (1.3 eq) was added and the reaction
stirred at 90°C for 72 hours. The cooled reaction was concentrated under reduced
pressure and the residue partitioned between ethyl acetate and 10% citric acid
solution, and the layers separated. The organic phase was washed with water,
sodium bicarbonate solution and brine, then dried (MgSO0.) and evaporated under
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W@ 2005ThR 3H) ,

7.36 (m 1H),

46 1HNWVR (CDCI 3, 400MHz) d: 1.48-1 .92 (m 6H),
3.80-3.94 (m 5H)PCHIEX04/002367

(m 1H), 4.22 (m 2H),

Tideed sienBe. b ere oty

Siiha g8l Mng:HB@thmn ng)iuenBoﬁéth@l Sbtdterpehtdhe (8:9%6t0(50:50) to afford

glﬁ) ﬂﬂf%o%opp_(ugngs éﬁqiga( IcHIs

3.54 (m 1H),
4.76 (m 1H),
ES+ 31,
wasg puye

(m 1H),

6.92 (d,
1H) LRVB: mz ES+ 317 [M\a] + 77

7.62 (m 1H LRMB: mz ES+ 317 [ MNa] +

2.38
6.80 OTHP (m

1H), 7.24

80 1HNMR (CDCl 3, 400MHz) d: CH30 1.50-1 .90 (m 6H),

2 _ 50 (f 1I—l\

QQﬂ(m '—'\I—I\

4.10

m 1H 425 (m

Prgp 4 80 (m 1H),
No

700(m

YRl

(%)

Dae (dd,

51
CH,O

O O

1

Cl

OTHP

79

"MHNMR (CDCls, 400MHz) &:
1.50-1.90 (m, 6H), 3.50 (m,
1H), 3.90 (m, 5H), 4.10 (m,
1H), 4.20 (m, 2H), 4.70 (,
1H), 7.10 (m, 1H), 7.50 (dd,
1H), 7.70 (dd, 1H).

LRMS: m/z ES* 337 [MNa]"

52°

CH.,O

Cl

OTHP

72

"THNMR (CDCls, 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
(m, 1H), 6.96 (m, 1H), 7.04
(d, 1H), 7.74 (d, 1H)

LRMS: m/z ES* 337 [MNa]*

53° Cl

/

CH,0

\

SOTHP

84

"HNMR (CDCls, 400MHz) §:
1.46-1.90 (m, 6H), 3.50 (m,
1H), 3.80-3.94 (m, 5H), 4.06
(m, 1H), 4.20 (m, 2H), 4.74
(m, 1H), 6.96 (d, 1H), 7.38
(m, 1H), 7.74 (d, 1H)

LRMS: m/z ES" 337 [MNa]"
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OrHP 1H), 7.80 (dd, 1H). LRVS: mz ES+ 303 [ MNa] + =
Met hyl 3-chlorosalicylate (US 4, 895,860, pg 14) was

wo b@ssoeps i ng al cohol = Met hyl PCT/IB2004/002367
4- chl or o- 2- hydr oxybenzoate (EP 0234872, ex 2f) was the
Stzar-t ng a! ccho! i r~° =Net
84" h ¢ nzoat e Z%P 0 3We§9%9 FREMEZRE:
as the phol 4= Met hy| J44-1.94 (m, 6H), 2.36 (s,
2- hydrog('? 9 gate| was u the starting

al cohg Velr oxy - 4- ti‘lﬂ/)lv Bé‘rﬁ)z%ﬁﬁ é”\/\@k')u%@@l'
as thg start©ng & ohoI 6 E Met hyl 5H 0

2- hydr|oxy- 5- net hyl benzoat e was u 3 % (mt he )st4 1rt I(m 2H),
al cohgl 7 = Methyl galicylate wa %E@dn‘asm)h@@t &mt i),
al cohql Preparations @8HPo| 64 A ni

approgriate ester from preparati ?‘é@@ﬁt @_')S?I.k?’l(m 1)H)
and | i thi um hydroxi de (1M aqueou )LF{MSlm/erBfrBW[MNa]*n

atr-ahy of 5 rdm
{’gn'per .
concer pressurp4@ncgz R, e8! Ql&
aci di fli s citrilc acid sol ution.
aqueod cted wijt3)et3A (’EcéHbt%Boﬁrﬂ:ﬂ
the cg cts wer|g ny\egcﬁpe t N
dried ed undgr re cdﬂ'mr@sgtﬂ)eqtzoz
af f or g as cl gdm,ozt)s. 4?6&1@51 Dd‘!)aﬁb&ﬁ)
58 1HNIVR (CDCI 3, 400 1. 46-
(m 1H), 3.76-3.90 (m 2H)} 4.10 ]("P/'bml)n? 7@@2%
1H), 4.52 LRMS: m/z ES™ 317 [MNa]"
56° CH, 57 "HNMR (CDCls, 400MHz) §:

1.44-1.90 (m, 6H), 2.30 (m,
3H), 3.54 (m, 1H), 3.80-3.94
(m, 5H), 4.06 (m, 1H), 4.20
© O (m, 2H), 4.76 (m, 1H), 6.92
\L (d, 1H), 7.24 (m, 1H), 7.58
(m, 1H)
LRMS: m/z ES* 317 [MNa]"
577 80 "HNMR (CDCls, 400MHz) &:
1.50-1.90 (m, 6H), 2.50 (t,
1H), 3.90 (m, 5H), 4.10 (m,
1H), 4.25 (m, 2H), 4.80 (m,
\L 1H), 7.00 (m, 2H), 7.40 (dd,
1H), 7.80 (dd, 1H).
LRMS: m/z ES* 303 [MNa]"

CH,0

OTHP

OTHP

1= Methyl 3-chlorosalicylate (US 4,895,860, pg 14) was the starting alcohol ,
2 = Methyl 4-chloro-2-hydroxybenzoate (EP 0234872, ex 2f) was the starting alcohol
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(m 1H), 4.74 (m 1H), 7.23 (t, 1H), 7.62 (m 1H),
8.12 (m 1H) OTHP LRMS: m z ES+ 323 [MNa] + 59 1HNWR

WO SS®99A00MHz) d: 1.40-1.90 (m 6H)1 3.56 (nMPCWH2004/002367
3.86 (m 2H), 4.16 (m 1H), 4.30-4.46 (m 2H), 4.74

&%\M%E!M §7E%5-° %%d[%?'l@?tq W% 29}3@%&3@%@ e starting

3lc8Boll. 90 (m 6H), 3.54 (m 1H), 3.82 (m 2H) 7 4.16

4.78
srpehizg dpormety e oats was vaidie holsarkid aspo
BM\ﬁhthyq dl@%é—ﬁﬂh%ﬁﬁ)@ﬁ%a%e wHQMeE )aSQh% §ta1"‘tfhzglalccﬁﬁl (m
@ -ﬂ&je’(fm 2~j_1y5!roxn—51rget@g,ﬂbegzgate ma;ﬂsgﬁ]asjlpg stavtlr@galmﬁol

HP LRVS: i
?zzs+M§?Eﬂfla i f iehils ydecds ?’e% é%fw d: 1.44-1 94

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 mimmol™) was
stirred at room temperature for 72 hours. The reaction mixture was concentrated
under reduced pressure and the residue acidified using 10% aqueous citric acid
solution. The aqueous solution was extracted with ethyl acetate, and the combined
organic extracts were washed with brine, dried (MgSQ,) and evaporated under
reduced pressure to afford the title compounds as clear oils.

Prep Data
No
58 'HNMR (CDCls, 400MHz) &: 1.46-1.94
HO “/Q\ (m, 6H), 3.56 (m, 1H), 3.76-3.90 (m,
Cl 2H), 4.10 (m, 1H), 4.22 (m, 1H), 4.52
c O (m, 1H), 4.74 (m, 1H), 7.23 (t, 1H), 7.62
1 (m, 1H), 8.12 (m, 1H)

LRMS: m/z ES* 323 [MNa]*

59 Cl 'HNMR (CDCls, 400MHz) &: 1.40-1.90
HO (m, 6H), 3.56 (m, 1H), 3.86 (m, 2H),
4.16 (m, 1H), 4.30-4.46 (m, 2H), 4.74

1 (m, 1H), 7.06 (s, 1H), 7.14 (m, 1H),

8.14 (d, 1H)
LRMS: m/z ES* 323 [MNa]"
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(m 6H), 2.40 (s, 3H), 3.54 (m 1H), 3.78-3.90 (m

2H), 4.08-4.20 (m 1H), 4.32-4.46 (m 2H), 4.74 (m
wdak)os06988 (s, 1H), 6.96 (m 1H), 8.06 (d, 1H)PCIWHR004/002367

LRVS: mfz ES+ 303 [ MNa] + 63 1HNI\/R ( CDCl 3, 400I\/Hz) d:

144194 (m—6H—2-34(s 3. 56 {m

807g.3 TENIR 4CB6Is, A0RNI i®: 2+42-1.90
4. 72 ( (. BH){ Msallih, 1&)0@,8(258m15}4)
LRVS: 'HP 64 1HNNR.% ,

d: 1.5 418 (mHIH),3488-444 (mH2H), ire
4.08-4 2 7

7.06 ( EE‘}’.(' gﬁ]é")( r?‘oolﬁﬁ', 45'.’%'523:2m’1r6")'
OTHP L |8+ @pdHat i on 65

2- Hvd f

3- hyd: d, L%rﬁl ) anc?gp%é'\%sﬁl Sm

car bonat e (33. 35, )] were stirred under carbon

@qoxXi dg 1Tn a seal ed vessel aHNWngéPU%@' I-f’ég%'h%@-ﬁﬁ%

for 18} hours. cool ed regs sso
wat er , ?@ ifj o pH 1 ugi(mg @Hn@etd r(at 8H), 3.54 (m, 1H),
hydr ochl or

The copbi -;» or gani c g‘iﬂ 212 %j\/\%\ggt% %’gyl V\nﬂ?ﬁ%atmr}e,‘l'w
dried (MgSC TodNevapor at edm, 2H), 4.74 (m, 1H), 7.20 (m, 1H),
d\L 7.44 (d, 1H), 7.92-8.06 (m, 1H)
LRMS: m/z ES* 303 [MNa]*
~C; THNMR (CDCls, 400MHz) &: 1.44-1.94
| (m, 6H), 2.40 (s, 3H), 3.54 (m, 1H),
3.78-3.90 (m, 2H), 4.08-4.20 (m, 1H),
O 0L 4.32-4.46 (m, 2H), 4.74 (m, 1H), 6.88
(s, 1H), 6.96 (m, 1H), 8.06 (d, 1H)
LRMS: m/z ES* 303 [MNa]*
63 CH, 'HNMR (CDCls, 400MHz) &: 1.44-1.94
(m, 6H), 2.34 (s, 3H), 3.56 (m, 1H),
HO 3.78-3.92 (m, 2H), 4.12 (m, 1H), 4.30-
444 (m, 2H), 4.72 (m, 1H), 6.96 (d,
©c ©O 1H), 7.34 (m, 1H), 8.00 (s, 1H)
I LRMS: m/z ES* 303 [MNa]*

OTHP

62

OTHP

OTHP

64 "HNMR (CDCls, 400MHz) 8: 1.50-1.92

HO (m, 6H), 3.56 (m, 1H), 3.84 (m, 2H),

4.08-4.20 (m, 1H), 4.34-4.48 (m, 2H),
4.74 (m, 1H), 7.06 (m, 1H), 7.16 (m,

\L 1H), 7.56 (m, 1H), 8.20 (m, 1H)

LRMS: m/z ES* 289 [MNa]*

OTHP
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under reduced pressure. The product was recrystallised
from cycl ohexane/ i sopropyl acetate to afford the title
w@eowpowd 740nmg. 1HNMR (CD30D, 400MHz) d: 4. 6BCT/H32004/002367
2H)1 6.84 (m 1H), 6.90 (s, 1H), 7.80 (d, 1H)
PPreEar%t' n 66 4-Ethyl -2-hvdroxy-benzoic acid OH O
¥¥J%£enol (10g, 82mmol) and potassi um car bonate
2 (HRAigoxy24-6amokymetyBehsst addi n a seal ed vessel at 1500C
under an atnosphere of carbon di oxide for 18 hours.
The cool ed m xture was di ssolved in water, the
solution acidified with cgnceigH at ed hydrochl oric
acid, and the resulting pjjecipgitate filtered and dried
to afford the title coppoung-asa white solid, 11.45g.
LRVE : mz APCr 165 | At i on 67
2- Hvdr oxy- 5-i sopr opyl - benzois. genNdH3C CH3 4-1 sopr opyl
phenol (1.0g, 7.3mvol) and potassi §m carbonate (2.03g,
14. 7mmol ) were heated to 1500C und@H an at nosphere of

carbon di oxi de. The cool ed residue was suspended in
Aetniyiureceft 3thydemaberayialeahel (389.eB0mnyol); ang pRtassium  carbonate

(%%%%%%Hcgﬁﬁél‘;%rg'sﬁ?@@ r@éﬂ&}:ﬁr%ﬁ\r @o§i@9%3§ 88aled th/%gsel at 1500-

a extracted w et hyl acet at.e and ) o
2000ysi aad 160tC &rt1s hure TheMysIed) reaidde asvastissolved inwgatar, acidified

tcr“eg' l,d;&%g i e(%,scgae tﬁﬁﬁ&d\éa%h%ntg%\%{cg ?\h@ l}é}ﬁg%@gbblﬁﬁaﬁxﬁ&tate The
cBmBfheddorgahlt, extra®® Were viddhed 7wl blide, dridd (M@S@L) 4rel, evaporated
u%llo_lgr' rel?i{.lggg rp?ésisgrne. %ezﬁrgy&{t% s rf'a_cirysé? lrs%@yflrén? %QC 8. é:xa%g}igopropyl
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-hydroxy-benzoic acid

OH O

OH
H,C

3-Ethyl phenol (10g, 82mmol) and potassium carbonate (34g, 246mmol) were heated
in a sealed vessel at 150°C under an atmosphere of carbon dioxide for 18 hours. The
cooled mixture was dissolved in water, the solution acidified with concentrated
hydrochloric acid, and the resulting precipitate filtered and dried to afford the title
compound as a white solid, 11.45g.

LRMS : m/z APCI™ 165 [M-H]

Preparation 67

2-Hydroxy-5-isopropyl-benzoic acid
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OH O The title conmpound was obtained as a tan col oured
solid from 3-isopropyl phenol, follow ng the procedure

walemsnided in preparation 67. 1HNVR (CDCl 3, 40BtvHE200t/002367

1.20 (d, 6H), 2.90 (m 1H), 7.00 (d, 1H), 7.40 (d,
1H), 7.70 (s, 1H), 10.20 (s, H) Preparation 69
Benzyl 4-benzyl oxy- 2- hvdr ox nzat eA m xture of
benzyl bromi de (111g, 0.65npL), BQtassi um carbonat e
(9Qy, 0.65mpl) and 2, 4-di HydroXybef4bi ¢ acid (50g,
0.32nol) in N, N-dinethylfa g de (250m ) was stirred
at roomtenperature for 18 hgurs. The solid was
filtered off, washing with N N-dinethylformm de.

Wat er (125n1) was added ygthecfiltrate, and the
m xture extracted with etzhyl acefate. The conbi ned

@,mgapsmpylephémt ogermmmednw gdtadaiing OstrbeRY ctmggdq4 7mmol)

solution, drjied (MySC*) and evaporated under reduced

Mrese bgaisd t@h@%’@d&@%raaoﬁjmosmh@"ercécqay@qramow@dThe ®epled residue

WS%QJ HRISMGW lﬁ%éﬁ'éggm%cgét‘f Slgégga%ﬁlfygﬂﬁpﬁg%gg% hRfic acid. The

iaar;ers EL) S(eﬁaragw the. 3queous phade. exftragted atithoathyd acetate and the

o b RIS o 39 bR e o e

;ﬁma@ew@mwy@lrb%gje in ethanol was stirred under

B (o a0t E v o T Bl 7 38 o . BieEh I8 § 50 <. 1H
WeB0e(d, Ry 1@c4ad(sf |y usi ng hydrochoric acid. The

resulting solid was filtrered off and recrystallised
fromtoluene to afford the title conpound, 3.1g. mp.

P&k 8lbros®C Preparation 71
2-Hydroxy-4-isopropyl-benzoic acid

OH O

OH
H,C
CH,

The title compound was obtained as a tan coloured solid from 3-isopropyl phenol,
following the procedure described in preparation 67.

'HNMR (CDCls, 400MHz) &: 1.20 (d, 6H), 2.90 (m, 1H), 7.00 (d, 1H), 7.40 (d, 1H),
7.70 (s, 1H), 10.20 (s, 1H).

Preparation 69

Benzyl 4-benzyloxy-2-hydroxybenzoate
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4- Fl uor o- 2- met hoxy- benzonitril eT Potassi um

fert-butoxide (216m, 1Min tetrahydrofuran , 216muol)
wormsactded to i cecool ed net hanol (8.7m, 216nmetT/1B280MA002367

the solution stirred for 40 mnutes. The resulting

suspensi on was added dropw,se a solution of

2,4-di fl uorobenzonitrile (3 6nmol ) in

t et rahydr of uran z ¢ addi ti on was conpl ete

t he reaction waj 0 roomtenperature

and stirred for hours. The act i gn was di | ut ed

w th hexane (200 fYed Vv

(200m ), brine (2x200m ), then dried ( @]

evapor at ed under reduced pressure The redrdual solid

RS 1of HeBmgoBpiniad, PBS: Beauiif adtassi M saRianste, g 0.65mon
and9 4(&h c&b&ybe@zae acit) (5841 0.3Zmbh :r( M¢N- dﬂrhéthylfdﬂ\vﬁmldm%Oml ) was
ES+ 152 Preparation 72

glirggd gty ))‘.e Pﬁ@t‘r‘f&lfw HehoWRi tril e Potassium

TRé fsowwgélf%re(c%m wasHWd WuthﬁN NedivetrArbimadinide O VWateY ?125m|) was

was added to an icecool ed sol ution o benzyl al coho

addedi ta theo filisain, ) anch thee bdWpdedrasieh V\thoﬁhy' acgiaig. The combined:
[ St

FRRHE a8 gt S 9 ok Rl bl aRENIIGo0. anc

¢Emargtednadenedrest pre@ﬁurgt The ewdatprqmmwm@rre@'yht@ulsgd from 60/80
t yi, acetate, and washed

&n&f & e‘t‘l‘ie%té@'gﬁ/e% lg%ﬁﬁbbn?oe%l? N9 was dried (MySOH)

hﬂNMR\/(QMIatMHz)cﬁerS 0% () k), HB@ ¢S 2HY, 6.50¢m 2H), GBS (mst1H).

recrystallised fromethyl acetate: hexane to give the

titI e conmpound, 12.73g. 1HNMR (CDCI 3, 300MHz) d: 3.88

'[010(3 2H), 6.60 (m 2H), 7.35-7.50 (m

gl@ Pre t| on 73 4-Benzyl oxy- 2- net hoxy-benzoi c acid
enzylo v- - vdrovaenzonc acid

O OH
HO
O
A solution of the compound from preparation 69 (9.0g, 27mmol) in 5% potaésium
hydroxide in ethanol was stirred under reflux for 6 hours. The mixture was
concentrated under reduced pressure and the resulting solid dissolved in water and
acidified using hydrochoric acid. The resulting solid was filtrered off and recrystallised

from toluene to afford the title compound, 3.1g.
m.p. 179-180.5°C

Preparation 71

4-Fluoro-2-methoxy-benzonitrile
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A solution of sodium hydroxide (6.7g, 170mmmol) in
wat er (50m ) was added to a suspension of the conpound
wo c@siopoepar ati on 72 (10g, 42mmol ) in et hanol PADBR)4/002367

and the reaction heated under reflux for 36 hours.
Addi ti onal sodi um hydroxi de (2 CE 5mmol ) was added

and the reaction heated f A Hh 24 hours. The

cool ed m xture was poured| nto |ce/mater (1L), and
acidified with concentrat ed bwdgochl oric acid. The
resulting precipitate was fi rd off and dried to

give the title conpound. 1HM\R £EDCI 3, 300MHz) d: 3.98

(s, 3H), 5.10 (s, 2H), 6.80 (N 2Hf 7.40 (m 5H),

Pt sorbbuoktaBRSIahY, I T etatveipfusen, 216mmaD weided to ico-

cc:baledomletl(ahoB(ﬁ 7mth1561|niadl)I and thel sdlution stfrréchéor 40 minutes. The
R e L I L —

Q@(ﬂwzwmndlpmftéﬁrﬁm%f@ﬁdﬁ & -f&c, @hdé%o%on% EBntplEfethe reaction
was filtered through silica and the filtrate

é\(?e?pﬁikoafteé do Wedrarto reqm dedppialye @ne. stimed feret ewrswhke reaction was

{dﬁ?tl’éleisf:vgﬁlﬂoﬁﬁﬁe @mn t%b{é t&%&%@m@?%ﬁé&egﬁtg %lfé? (gggml) brine
62>200mi), ﬂm)drle@ (WS(QA) aneievaporggd(undel Fgduced epesstts. dhe residual

I
SRR e BB AR YA oo, 0o
HNMRr((DDChaSO(H\dIIdE)oB 13;5]90 Ge3dh@. mll(hm mrd)):jwsﬂl(ggggﬂc)cf aci (i
the reaction heated to or
&rgﬁj'\?én m%éggg#%ﬁﬁﬁxt ure-was poured into ice-water
(15m ), the resulting precipitate filtered off and

dried to afford the title conpound as a beige solid,
535ng. LRMS : mz APCI + 265, 267 [MH] Preparation 76

Preparation 72

N

4-Benzyloxy-2-methoxy-benzonitrile

_CH,

O
Potassium fert-butoxide (97ml, 1M in tetrahydrofuran , 97mmol) was added to an ice-
cooled solution of benzyl alcohol (10.1ml, 97mmol) in tetrahydrofuran (50ml). This
solution was then added to a solution of the compound from preparation 71 (9.8g,

65mmol) in tetrahydrofuran (50ml) and the reaction stirred at 40°C for 5 hours. The
mixture was diluted with ethyl acetate, and washed with water and brine. The solution

o
NC

was dried (MgSO4) and evaporated under reduced pressure. The residue was
recrystallised from ethyl acetate:hexane to give the title compound, 12.73g.

THNMR (CDCls, 300MHz) &: 3.88 (s, 3H), 5.10 (s, 2H), 6.60 (m, 2H), 7.35-7.50 (m,
6H).
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S n-f4-(2-Hvdroxy-4-net hyl - benzoyl am no) - cvcl ohexy

P-carbamc acid fe/f-butyl este r 4-Methylsalicylic
wa@eood/o¢®9b g, 23 mmol ) was added to a m xture BET/IBPO04/002367

amine frompreparation 5 (5.35 g, 25 nmol)

1- hydr oxybenzotri azol e hydrate (3.88 g, 28.8 mmuol)

1- (3-di net hyl am nopropyl - 3- et hyl car bodi i m de

m_ﬁga@@ibhqei de (6.23 g, 32.5 mml) and
N-di 1 soprop Iethylamne (4.84 g, 37.5 mmol) in

e THARQXVERBNZEIOACIOhe mi xture was stirred at
roomterrperature for 72 hour%@nd was diluted wth
di chl oronet hane (100 D). WAter® (150 m) was added and
t he aqueous | ayer was Jaci dijffied to pH 3 by addition of
2M hydrochl ori c aciHb” The pRases were separated and
t he organi c phase was wa$ Wi th water (2 x100 m)
and dried (MgSCU). The orga# §omv FORAS
concentrated in-vacuo and the resid m triturated
with hot ethyl acetate to give the t ¢ conmpound, 5.2
g. LRV : nmlz ES+ 371 [ MNa+] Preparation 77
Bvsohlttlbd dfﬁnstddnijdodi)edell(Tﬁ ZghVWmm)4inrmétbyl(5@ﬁnZ\ﬁéﬁ géded to a

drochlo deHCI The co ion 76
TEPETI0N 2 R R COB BBt 72 (WD HISRERGimalhen (1oom)
40P ereictivithastsd @rﬁér@é\‘ldxqo@@hoﬁﬂ%eAﬂﬂmbh’él SodRn ﬁ*ﬁr@ﬁae (2.0g,
unde nltr%%gn and hydroC%Sn chl ori de gas was bub

3D Was AdBed rant gi€ teptipRuRRIed @rgaﬁeﬁae%aéumr@dﬁe cooled

BRkkue vy pddied "rﬁé%é/@ﬁtem(ﬂ)u BRd WRRIifRl Wikte gor?éenﬁggdf i®fdrochloric
3 hours and then concentrat'ed i n-vacuo. The resi

%\% The-regudltng prestpitate wasfiltared ot mad sad 19 give thetfitie compound.
R @Rd B, b
vvas [ s(ol at %?‘%’3”?%)?’% ?%/1 8 gﬁ%g d5-%e(S ﬁeéd%vm(rgh"zg:) nf%?/l(m’ SH),
Bb5RAéN, 1id).give the title conpound as a white solid
(4.21 g). LRV : mlz ES+ 249 [ MH] Preparation 78

Preparation 74

4-Hydroxy-2-methoxy-benzoic acid

CH

HO

OH

30% Palladium on charcoal (1.5g) was added to a solution of the compound from
preparation 73 (11.47g, 44.4mmol) in methanol (300ml), and the mixture
hydrogenated at 60psi and room temperature for 24 hours. The mixture was filtered
through silica and the filtrate evaporated under reduced pressure. The residue was
recrystallised from ethyl acetate:hexane to give the title compound.

"HNMR (CD;0D, 300MHz) 5: 3.80 (s, 3H), 6.35 (d, 1H), 6.45 (s, 1H), 7.55 (d, 1H).

Preparation 75

5-Methoxy-benzo[1,2,5]thiadiazole-4-sulphonyl chloride
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sV
-2-Chl oro-5-fl uoro-N-r4-(2-hvdroxy-4-net hyl - benzoyl am

wmoeddswedoshexyl | ni coti nam de OH PCT/IB2004/002367
1- ( 3- Di net hyl am nopr opyl - 3- et hyl car bodi i m de
hydrochloride (1.68 g, 5.8 ) was added to the

conpound from preparation 3(2 g, 7.02 mol) the acid
frompreparation 1 (1.03 gP.5
1- hydr oxybenzotri azol e hydr at
N- di i sopropyl et hyl am ne @4 6 6.3 mmol) in

di chl oronet hane (50 M) a Q the\n1 fjure was stirred at
room t enperature under éﬂn &rog §hnnsphere for 16
hours. Additional
1-(3- dinethylaninopropyl 3 ethylcarbod||n1de

hydr ochl ori de ) was added and the

Mathexy-gd 3- E@W@F*‘é@plﬁ%ﬂle a(599i’ﬂ|9he$ 0smmel)y svasTiggdded to ice-cooled
mé:%%b@ﬁo%%ﬁ Jﬁg{rﬁéﬁlf LAG&A *P&ééﬁ%ﬁfllhe%%%to 100°C_for 1 hour.
I C € phases were

hydrochl oric acrd an orone hane
Sepaociee mixtute whe pagredadnts itawaier(aSmyxtheaesutihgpiekipitate filtered

i Q ed qr solutlons
S50 85075 MR RSB BB B
hﬁM@rusz/umlémédz@vawm @crystallised fromisopr opyl
acetate to give the title conpound as a white solid
(1.3 g. LRMS : mz ES+ 406 [ MH] Preparation 79
Swnahbt{oﬁ 7(62 Benzyl oxy 5-trifluoronethyl -benzoyl am no) -

fI

hamic acid ferf-butyl ester

1- (3 D| rret hyI am nopr opyd; 3- et hyl car bod| i i de
hydrochl ori de (374ng 95mm] ) was added to a mi xture
of the amnefl_g% QH(SSO gy, 1.5mmol), 2-
benzyl oxy-5-tri fg med hy fzol'c a US 3953595,
pg 9), (400ny, sfftol ), 1= hydrgxyR Hazol e
hydrate (264ng, 1.96nmol) and N- €t hyl/diT sopr opyl ami ne
(0.78m , 4.5mmol) in N N-di rrethylf(HOTam de (30m) and

AR TR B gB G, 24 RO RTBRAS 5 b S I S rom
praphtionist (5.38\y,c25 mnml)achgld.(ozmr)zotr&abverrqtdeﬁeS(@@BLgnzs 8 mmol)
JP (I? 3lrn'?ecmﬂtal%lnso%lrgr§y etrgy%canl)())dumlge hydrochloride (6.23 g, 32.5 mmol) and

N-diisopropylethylamine (4.84 g, 37.5 mmol) in dichloromethane (65 ml). The mixture

was stirred at room temperature for 72 hours and was diluted with dichloromethane
(100 ml). Water (150 ml) was added and the aqueous layer was acidified to pH 3 by
addition of 2M hydrochloric acid. The phases were separated and the organic phase
was washed with water (2 x100 ml) and dried (MgSQ,4). The organic solution was
concentrated in-vacuo and the residue was triturated with hot ethyl acetate to give
the title compound, 5.2 g.

LRMS : m/z ES™ 371 [MNa']

Preparation 77

syn-N-(4-Amino-cyclohexyl)-2-hydroxy-4-methyl-benzamide hydrochloride
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dried (MgSH4) and evaporated under reduced pressure.
The resulting solid was triturated with ether to give

WO b@siodbe£ conpound as a white solid, 728ng. 1POIVEB2004/002367
(CD30D, 400MHz) d : 1.48 (m 2H), 1.60 (m 2H), 1.75
(m 4H), 1.89 (m 2H) , 230(m 2H), 2.69 (m 4H),
3.97 (m 2H), kﬁg‘glgf‘m 3 1:8 (m 1H), 7.31 (m
2H), 7.45 (d, 1 d, 1H), 8.09
(m 1H), 8.20 (m 2H). LRNB lfidvNa] +
Preparati on 80 o)
Sw7- 5- Fl uoro- N-(4- (2-r2-(tetrahvdy®- pyran- 2-yl oxy) - eth

oxyl- benzoyl am no>-
dbe| eprargundy flanet prepatationt KB o1 ag- zﬂfw oxnalniveast istapended in

(e QpfRricdtef iod B 30 s, AP i 20" 118 ik Wb Bltged under

bitrogemahyl,hydrogen chloride gas was bubbled into the mlxture for 10 minutes to

3-di et h I th bodi d
Ao R OB e foaelii e BHERSER 816 for B hgurs and
Mrmee&t@@@ in- Qacﬁ@”ﬂfﬁé Yesidsb %@bb—)élvﬁbd)r%%r\ﬁlmhﬁﬁbﬂﬁnethane 2
in N. N-dinethyl formam de (2ni

) ha
él aw ér&uateq Yot %l@mbef&\@mﬂﬁ aril jebtained was 'W’ﬂfledrlé' filtration
YRS waahjddhe@Rfith &i 9@%&%&?8@1&?5‘?‘%%8%% %oﬁ‘{bguﬂ@%%i Whité solid (4.21
aC| d solution and t | ayer§ separated he organic
phase was washed with further 10%citric ac:ld
odi um bi carbonate sol ution, brine,
tﬁen ﬁ%l ed?(()%gﬁf%| nd evapor ated under reduced
pressure to give the title conpound as a gum 260ng.
((GEROD, 400MHz) d: 1.27-2.02 (m 15H), 2.40 (m
.79 (m 4H), 3.38 (m 1H), 3.72 (m 2H),

&@&-@mm&mm&m%&z-@g -Aniethydbenzol/lamiddfcyclbhBRyl]-
AH. 531 (m 1H), 7.07 (t, 1H), 7.16 (d, 1H),
= Y11y, 7.95 (d. 1H), 8.06 (m 1H), 8.17 (m

AHP] +

Preparation 81 Syn-1
-r. 2- Pet rahvdr o- pyr an- 2-yl oxy

- 1H i ndazol e- 3- cI::ar boxylfc a

1H), 8.43 (m 1H). LRVS. mz APCl + 51l

N Cl
1-(3-Dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (1.68 g, 5.85 mmol) was
added to the compound from preparation 77 (2 g, 7.02 mmol) the acid from
preparation 1 (1.03 g, 5.85 mmol), 1-hydroxybenzotriazole hydrate (0.95 g, 7.02
mmol) and N-diisopropylethylamine (4.6 ml, 26.3 mmol) in dichloromethane (50 ml)
and the mixture was stirred at room temperature under a nitrogen atmosphere for 16
hours. Additional 1-(3-dimethylaminopropyi-3-ethylcarbodiimide hydrochloride (0.56
g, 2.9 mmol) was added and the mixture was stirred for a further 2 hours. The
reaction mixture was partitioned between 1N hydrochloric acid and dichloromethane.
The phases were separated and the aqueous layer was extracted with
dichloromethane (2 x). The combined organic solutions were dried (MgSQO,) and‘
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fl uoro”-ftetrahvdro-thiopyran”-yl oxyVpyridi ne-S-carbon

yl i -am noVcvcl ohexyD-am deThe title conpound was
Wobdogioomwes as a white solid, fromthe am ne froPE€T/IB2004/002367

prepar at i on 15a and the aci d from preparation 32,

| QW t d
%&ecﬁ {r/?% |o ex:::rggtr %% a'%%&ﬁsoﬁqsﬁ%%ﬁ%eﬁgm isopropyl
acstdteds gNeethe aﬂebomposwdi a@atwhétfbﬂﬁhq? g%@?@ 2|%DOOI\/I;z?z?d.

-1 1.78 . m 2.
RS s a3y 2 60 (m 21, 3,22 (m iH),
3.30 (m 1H), 3.80 (m 1H), 3.97 (m 3H), 4.47 (m

54m 2H, 520 (m 1H), 7.23 (m 1H), 7.43

é%ﬁ—@iﬁ—ﬁas (d, 1H), 7.78 (d, 1H), 7.97 (m 1H),
8y -Bazylok %gtnflﬁoroﬁé}h 1-bENER viantha)-ERfo &S 5 Mdbho-2-

Ft>r epar at I QN

! XY - (tetrahvdro-pyran-2-ylo
xy) et hv P- 1H- pyr azoI e- 3 car bonyl | -a,m ngy - cvcl ohexy

0.48mml ), the acid from preparatjon
0. 49mol ), o N
1- (3-di net hyl am nopr opyl

(260mM , 1.44mol ) % di met hyl f or manj
wasstirred at roomtenperature for 18 h
m xture was partitionegd’t
and 10%citric acid so on (50m ) and the | ayers
separated. The organi c T¥fase was washed with further
i %citric acid, saturated agueous sodi um bi carbonate

- 'T‘%’i’i‘y'am‘nq%opxlt%ﬁhwﬁﬁ@edw@s@yyir%h\épﬂéi@Aémrageu%mmol) was

éﬂ&i@r ;_(56 %ﬂtﬂﬁlﬁfgjré’rtﬁsﬁﬁr Qe Qfl‘o\‘rﬂe dr?&ad%’u&ln Zlf%gw ¥3Bnfol), 2-

q%}qyloxg-%tgﬂgor@gle(tw qup[p apldg {LU$ P953%95, . A1 (408mg.H).35mmol), 1~
r%/oﬁéxfﬁ)ghzaﬂ"%zol% Kydr(af@ (kbhfmg,d' ‘ngré}m?o?) (Jﬂd 5l\l|_-|)e'chyf1d|é8propylamme
78ml 4 5mmol) in N,N-dimethylformamide (30ml) and the reaction stirred at room
temperature for 18 hours. The mixture was diluted with ethyl acetate (20ml), and
washed with 1N citric acid (20ml), saturated sodium bicarbonate solution (20ml), then
dried (MgSO4) and evaporated under reduced pressure. The resulting solid was
triturated with ether to give the title compound as a white solid, 728mg.
'HNMR (CD30D, 400MHz) & : 1.48 (m, 2H), 1.60 (m, 2H), 1.75 (m, 4H), 1.89 (m, 2H),
2.30 (m, 2H), 2.69 (m, 4H), 3.97 (m, 2H), 5.30 (m, 3H), 7.18 (m, 1H), 7.31 (m, 2H),
7.45 (d, 1H), 7.53 (d, 2H), 7.81 (d, 1H), 8.09 (m, 1H), 8.20 (m, 2H).
LRMS : m/z ES" 654 [MNa]"

Preparation 80

Syn-5-Fluoro-N-(4-{2-[2-(tetrahydro-pyran-2-yloxy)-ethoxyl-benzoylamino}-

cyclohexyl)-2-(tetrahydro-thiopyran-4-vioxy)-nicotinamide
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1H), 6.57 (s, 1H, 7.07 (m 1H), 8.01-8.13 (m 2H)
8.26 (m 1H) LRMS: mz APCI + 590 [ MH + Preparation 83
WE2005809944 ( 4- Benzyl oxy- 2- et hoxy- benzoyl am no) - BOT/IRRa@N002367
-5-fl uoro-2-(tetrahvdrothi opyran-
4-yl oxy)-ni cotinam de I CH Potassi um carbonate (86ng,
0. 62mmol ) and potassi um i odi de (5ng, O.
added to a solution of the phenol fHom ¢
(180mg, O0.31mol) in acetonitei 5%
N, N- di net hyi f orr nam de
0.4mmol ) was adfded A e stOrre® at 350C for
18 hours. The mi Xjur b
pressure and the j et hyl
acetate and 1N hydrdchl'@&ic acid, and the | ayers
separated. The organi c gphase was washe (tHYwat er ,
sodi um car bonat e sol utfonNand bri ne,
(MyS™) and evapor at edd under reduced
product was purified b | um chr omat ogr aphy on
silica gel using an elution gradient of ethyl acetate:

ReRh@Ne cff%hl;?ﬁmtr@ #8m3Pepbeatioh§ 180 (2dtng, 0.6em@eIpab@dhcid from
as an oi

Eparaioptd. @ég%ﬁl FC"T’%%éf\ggflz&ﬁﬂ%%ﬁ,m%b?@peéﬁ?-gﬂiquarbodiimide
%ﬁé&@iiﬁb@?gnﬁﬁa'1ézl)nc,31971?—%@3@%&1%&(3%@2@%h,yagaﬁtg }Qc()rﬁlé 0.59mmol)
3 N-gthgidiigogpropyigming (28511 -28mmalRvEN. Nngimetisifogugnide (2ml) was

R G PEuIR ey 18 ot e miure 1S gRTHionsg,fetween ety
acgtaievad @y titriccadidl sofutiof-and the layers separated. The _organic phase
G AR e BB 26 S, B GPARA MBTB blaroonae
§dlotiore oaing] thedMrimddMgSO4) and evaporated under reduced pressure to give
the title compound as a gum, 260mg.

"HNMR (CD;0OD, 400MHz) &: 1.27-2.02 (m, 15H), 2.40 (m, 2H), 2.65-2.79 (m, 4H),
3.38 (m, 1H), 3.72 (m, 2H), 3.88 (m, 1H), 4.02-4.16 (m, 4H), 4.37 (i, 3H), 4.58 (m,
1H), 5.31 (m, 1H), 7.07 (t, 1H), 7.16 (d, 1H), 7.47 (t, 1H), 7.95 (d, 1H), 8.06 (m, 1H),
8.17 (m, 1H), 8.43 (m, 1H).

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

Preparation 81

Svn-1-[2-(Tetrahydro-pyran-2-yloxy)-ethyil-1H-indazole-3-carboxvlic _acid __ {4-{[5-

fluoro-2-(tetrahydro-thiopyran-4-vioxy)-pyridine-3-carbonyl]-amino}-cyclohexyl)-amide
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(brononet hyl ) cycl opropane, follow ng the procedure

described in preparation 83, except the reaction was
w@eoosoogyed at 900C. 1HNMR (CDCl 3, 400MHz) d: OPGBIK2094/002367

2H), 0.64 (m 2H), 1.20-1 .38 (m 1H)1 1.64-2.04 (m

10H), 2.40 (m 2H), 2.74 (m 4H), 3.92 (d, 2H),

4.04-4.22 (m 2H), 5.10 (s, 2H), B. 24 (m 1H), 6.50

(d, 1H1 6.68 (m 1H), 7.30-7.46 5H), 8.02 (m

2H), 8.16-8.28 (m 3H) LRME: r]jlz 26

Preparation 85 S N N
p- N-r4-(4-Benzyl oxy-2-cv Ent gKy- Benzo 1 no)-cvclo

hexy -5-fl uorQ- o) o
(tetrahvdro-th o@ an-p- yl'oxy) - ni coti nam defhextitle
conpound was o £Red in 87% yield fromthe\ phehol
fromexanple 79 Nnd ycl opentyl brom de, foll 6w ng the
procedure descri be preparation 83, except the
reacti on was perfofmed] at 900C. 1HNMR (CDClI 3, 400MHz)
d: 1.38-2.06 (m 1 2.24 (m 2H1 2.68-2.72 (m

4H), 4.12 (m 2H), £90 (m 1H), 5.10 (s, 1H), 5.24

. | . -7 .
I8 gyt e b el i o g st
198 angfhe_eigsfrom preparatien 2 fllajvingrs eiptilenpiasada® 8 that described
@' e@%rﬁ@é@?@%@xﬁgé@ PRIV o gyirbofiatnbhié WABYEES 2R¥E SRR Solvent.
IHNMRICDLOE), HOOMY21) 5 1 e}pmm dnﬁelﬂ):m aiBy(argH)y i D4y 2eR2.27 (m,

r rom
A2 3, Rehnip I BB bR e AN ahaR LR AGEAEE Gty 397 (m.
o 2 B R e (st 3™ @
< - 2- i di : s

3mj@ddpaé)'4ﬁ§%ﬂ¥s1&*%ﬁ%‘%@"ﬁy&ggﬁrwﬂer 18 hours at
LRMIS {AAES 2848 pHThe m xture was diluted with ethyl
acet ate andwashed with water (x3), then brine, dried

(MySO, *) and evapor at ed under reduced
Preparation 82
Syn-5-Fluoro-N-[4-({5-methyl-1-[2-(tetrahydro-pyran-2-yloxy)-ethvi]-1H-pyrazole-3-

carbonyl}-amino)-cyclohexvll-2-(tetrahydro-thiopyran-4-vloxy)-nicotinamide

CH,
e—
0 N/O/ N o
N o
H
o

s

A mixture of the amine from preparation 15a (190mg, 0.48mmol), the acid from
preparation 39 (125mg, 0.49mmol), 1-(3-dimethylaminopropyl-3-ethylcarbodiimide
hydrochloride (140mg, 0.73mol), i-hydroxybenzotriazole hydrate (70mg, 0.52mmol)
and N-ethyldiisopropylamine (260pl, 1.44mmol) in N,N-dimethylformamide (3ml) was

123



pressure. The residue was purified by col um

chromat ography on silica gel using ethyl acetate as

wo b@sebasant to afford the title conmpound as a MIT/IE2004/002367
foam 1.2Cg. 1HNMR (CDCl 3, 400MHz) d: 1.37 (m 2H),

lelcgég a(z‘rpggml(_%m%ﬁgurezfm op 48 pﬁyrs% m)zmg r&%%s Qlﬂtggt%ng(rin dgtween ethyl
e{délaté WBOm? 4td (1U% éirﬂo adid 8olitidn é@d}nl) 4nd 3né %%e?’é'bseparated The

qgsanlc-phﬁe (vg)as w@hedgwﬁhr fprmergﬂ.'b% cgnqgnc;% safyrpted @q@gous sodium
t(lgéjrf)oﬁéﬂé s&l% briHeZ tﬁé’ﬁpcﬁ%i‘j '\ché‘g%f %\ﬁ@aé\?ép'o%e@mnder reduced

ndazol e- 7- car boxyl i c acid A sol ution of
mgasuﬁmtmgweuth@tlﬂqccggpow Fargum, 260meat er (5m ) was

%@\?n n@i@ﬁe‘?ﬁ/ﬁf]ﬁ@:%z ?2%gsﬂ1é@{7%ggapr e a’r atY 81 (m, 4H),

3. uj (6 1E,03.58 5 H), 3.07 doetiHy, 400-4.250n] SH), B (m, 1H), 5.31 (m,

t se, to soI on of
135@/ %ﬁ?ymigﬁ@f@ aﬁrﬂ(gog %r?r@r a%f’rﬁ”bt nol (70m)
[g{Mssm/zqu:Pa{ngmﬂm*tenperature The pH of the m xture
was adj usted to 5.5 using saturated sodi um carbonate

solution and the m xture poured into brine. This
Mesbidtien\®@s extracted with ethyl acetate, the conbined

organl C extracts dr| ed (Na2804) concentrat ed under
,,,,,, 4-Benzyloxy2-9 dapning fluprore-(tefrahydro-

HioptRL : Q( m@o@%,}g@pt ane The reS|dues di ssol ved
I'n di met hyl sul phoxi de (40m ) and added dropwi se to a

suspensi on of potassiumtert - butoxide (14.024
@ The

126mrol ) in dinmethyl sul phoxide (150m ), and

reaction stirred at room tenperaturse O

reaction was poured caref uI | ywi nt d
hyN. ~

YOty

hydr ochl oric

acid, and extracte at . The conbi ned
organi c extracts h 1N hydrochloric
acid, drie reduced
pressure. i sopr opanol ,
CH,
N O
S

Potassium carbonate (86mg, 0.62mmol) and potassium iodide (5mg, 0.03mmol) were
added to a solution of the phenol from example 79 (180mg, 0.31mmol) in acetonitrile
(5ml) and N,N-dimethylformamide (1 ml). Ethyl bromide (30ul, 0.4mmol) was added
and the mixture stirred at 35°C for 18 hours. The mixture was evaporated under
reduced pressure and the residue partitioned between ethyl acetate and 1N
hydrochloric acid, and the layers separated. The organic phase was washed with
water, sodium carbonate solution and brine, then dried (MgSO4) and evaporated
under reduced pressure. The product was purified by column chromatography on
silica gel using an elution gradient of ethyl acetate:pentane (20:80 to 70:30) to afford
the title compound as an oil, 174mg.
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suf ficient dichloronethane added for conplete

di ssolution, and the solution allowed to evaporate.
wab@snewud ting solid was filtered of f, washed mT/B2004/002367

i sopropanol to afford the title conpound as an

S5 5. a0y 088 (¢ 3h i+ 84288 b, B Biazdins 24, 2.74 (m,
NH 14.082%2 (‘mt4H)2%0r02(%32P|ﬁ 5 26 Gmak A, '6)5‘6 %8 1H), 6.68 (m, 1H), 7.32-

?-N-r4-(4-Benz X wdr oxy- befzoyl ami noj - cvel che
AR A I Pl
* de The title conpound was obt ai ned
grs:{masri)ﬁcg/f)zl_éyf ?H?E;Z[W eld fromthe am ne from preparation
15a and the acid from preparation 70, follow ng a
hHdrddorPgpcedure to that described in exanples 6 to
N, N- di nmet hyl f or mam de was used as the
Syadt-[4of-Behzmmy-2- dmﬂﬁom@é‘l xy-befidytamico)-dydiéheXyil-G-fluoro-2-
. 2H) . 70-2.90 (m 4H), 4.14 (m
= , 5.48 (m 1H), 6.16
(m 1H), 6.48 (m 1H), 6. 56 (d, 1H), 7.30-7.4
6H), 8.04-8.14 (m 2H), 8.28 (m 1H) LRWME: rri
[ MNa] + M croanal ysis found; C, 64.09; .
7.08, C31H34FN3CB6S; requires
7.25 % Preparation 89 wherin %l [

formula : CH A m
hydr ochl or igde fyrom % ons g gnd 18 (leq), the
€hiNefi des (1 3e and

appropriate
triethylam nel (3gQ) il di chl or omet hane (25m mor 1)
was stirred at"™Noomptenperature for 1 ours. The
solution was washed|with 10%citric acid solution then

evapor at ed under g® ed

S

The title compound was obtained in 87% yield from the phenol from example 79 and
(bromomethyl)cyclopropane, following the procedure described in preparation 83,
except the reaction was performed at 90°C.

* "HNMR (CDCl3, 400MHz) &: 0.38 (m, 2H), 0.64 (m, 2H), 1.20-1.38 (m, 1H), 1.64-2.04
(m, 10H), 2.40 (m, 2H), 2.74 (m, 4H), 3.92 (d, 2H), 4.04-4.22 (m, 2H), 5.10 (s, 2H),
5.24 (m, 1H), 6.50 (d, 1H), 6.68 (m, 1H) 7.30-7.46 (m, 5H), 8.02 (m, 2H), 8.16-8.28
(m, 3H)

LRMS: m/z ES™ 656 [MNa]"

Preparation 85

Syn-N-[4-(4-Benzyloxy-2-cyclopentoxy-benzoylamino)-cyclohexyil-5-fluoro-2-

(tetrahydro-thiopyran-4-yloxy)-nicotinamide
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pressure. The product was crystallised fromisopropyl
acetate, to afford the title conpounds as solids.

WA RNMBIODVEO- de, 400MHz) d: 1.51 (m 6H), 1.66PC¢TIB2¢)002367
1.90 (m 2H), 2.27 (m 2H), 2.69 (m 2H), 2.76 (m
2H), 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 (d ‘
8.03 (d, 1H, 8.28 (d, 1H, 8.35 (d, 1H . LK
(APCI +) 604 [MNa] + M croanal ysis fouwqoeOC 48:89;
5.31 ; N, 11.49. C24H28FN5q 583; O. requires C,
48.95; H, 4.93; N, .11.899%Prel Qn-90 wherein RL is
Hand R2 is of for '

am ne hydrlgh | Q_prepar @t i ok _15q and 18
(1eq), the afiprofri ate sul phonyl chl or (1.3eq) and
triethylam ng( i n di chl or onet hane m mol " 1)

was stirred atNroofd tenperature for 18 hours. The
solution was washed with 10%citric acid solution then
evapor at ed under {reduced pressure. The product was
crystallised fromisdgpropyl acetate, to afford the
title conpounds asSSolids. 1HNVR (DVsSGd 6, 400MHz) d:

M&Iegp%ggj)@?%bt%m}sd%5085%1@%% fgqn%\ tl'%%?)h@zqi %%rr(lg][ja}mple 79 and

?cb%eb@lbr&'rﬁde, %ll%ﬁ/ir(?qﬂhe%cedhréQieééﬁbedjihbpreﬁaréﬁoﬁ €3, except the
W1 7.90 (d, 1Q;|) 93 '(d. 1H), 8. 11 (d, 1H) . 8.25

reastionyas perkymed atPAJC. LRV : mz (APCI+) 586 [ MNa] +

WBIRBE MBS Cre b, Thlgd (. 2828272 (m, 4,
422 $|81°/02H?Ie.99r(at,i1¢-l), 910 (s, 1H), 5.24 (m, 1H), 6.46 (d, 1_H), 6.66 (m, 1H),
U AR S8, TR Y 8B (Y B P AE TS 8BYIGTHRR) -

LRMS: m/z ES* 670 [MNa]*

Preparation 86

Syn-5-Fluoro-N-(4-{5-methyl-2-[2-(fetrahydro-pyran-2-yloxy)-ethoxyl-benzoy
lamino}-cyclohexyl)-2-(tetrahydro-thiopyran-4-vioxv)-nicotinamide

CH,
=
¥ l
LT
H
o
N 0

~o

S

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 (10ml), 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
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(tetrahydro-thi opyran-4-yl oxy)-nicotinam deH O The
am ne hydrochl oride from preparation 18 (500ng,

wda 2@400mb) was di ssol ved i n di chl oromet hane, tPET/IB2004/002367
sol uti on washed with 1N sodi um hydroxi de sol ution,

: h@geéﬂr l ﬁ%va(tcle\@(s 94)therr1] rl%\éa ne Sﬁnfj and re(\alggoraged under reduced

gﬁir@lhlfmé hgbiane meRr puilel- By &blhbﬂrpaﬂirbﬁwtagfap‘}w on silica gel using
rochl ori

Y'Lﬁqe%e 8f %?*hélga'& ﬁggrdlthgn@F&QWé’HEg?P |3%Te Of 1 £08-
@m cdc@%@%—)z)a 1.37 (m, 2H , 1.46 (m, 2H2)61 61 (m, 4H]? 176)(m 4H),

- et hox -mt ol uenesul hon hl ori de

298 (0 134335(§p3|dby'4 (a2t iR (e Abios AR i A ), .72 (m, 1H),
@'eé*(o bm§ éﬁg Q%gﬁ(?%?)rﬁ andnt ?ﬁ%%eé‘&{dwomﬁ!aff(afjﬂ—l), 7.21

ure
@Ivabk)),raa@édﬂwkll)sﬁﬁﬂe(duﬂ:ldﬁ 8p2‘63€§@uﬁlel) and the residue

fli c hr omat ogr aphy on silica gel using
@%@ ﬁ%ﬁ?lgﬁgﬂrgne (50:50) to afford the title
conpound as a V\,hlte solid, 317ng. 1HNWR (CDCl 3,
OOM ? 71 53-1.72 (m 6H), 1.74-1.87 (m 2H),

A m 2H), 2.33 (S1 3H), 2.38-2.49 (m 2H),
P TRd2oRET CotboAblc ackd 23 (brs, 1H), 3.89-4.04 (m 4H),
5.10 (d, 1H), 5.36 (m 1H), 6.91 (d, 1H), 7.01 (m
1H), 7.31 (d, 1H), 7.64 ( N~/ 93 (d, 1H), 8.18
(d, 1H), 8.47 (d, 1H LRM z$5+542[l\/l\la]+
Preparation 92 S
n- N-r4-(7- met hoxy- qui nol i ne-|8- suH-IfonyI am no) - cvcl ohexy
| 1- 2- (tetrahvdro-thiopyrapg4-yl oxy)-nicoti nam deThe
title conpound was obt ai n@d aéy ite crystals fromthe

t : i.nali .
ABrliiob sbRALBRBE e, 27 el ITFeRE GBS a8 idpise to an
iﬁ:eidoolw solflonosfanethph®aimingsinteth(l. Ehrbate JUB#BEY ,88a preparation
ﬁ)d&e‘fj 49, rzgr%moﬁ emta%e |c acng%gbmﬂ -FhIS solution was then added dropwise to a
solution of ferf-butyl mercaptan (2.26g, 25mmol) in ethanol (70ml) and stirred at room

temperature. The pH of the mixture was adjusted to 5.5 using saturated sodium
carbonate solution and the mixture poured into brine. This mixture was extracted with
ethyl acetate, the combined organic exiracts dried (Na;SO4), concentrated under
reduced pressure and the residue azeotroped with dichloromethane and heptane.
The residue was dissolved in dimethyl sulphoxide (40ml) and added dropwise to a
suspension of potassium ferf —butoxide (14.05g, 126mmol) in dimethyl sulphoxide
(150mtl), and the reaction stirred at room temperature for 2 hours. The reaction was
poured carefully into 1N hydrochloric acid, and extracted with ethyl acetate. The
combined organic extracts were washed with 1N hydrochloric acid, dried (Na>;SOj)
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. '
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met hoxyqui nol i ne (Syn. Comm 2000; 30(2); 367) (100ny,

0. 63mmol ), and the solution then heated to 1000C for 1
whoans/009bbe cool ed m xture was poured onto i ce, PEDUB200M/002367

bi carbonate sl ow y added, followed by acetonitrile

Om ) and.the e from preparation 15a 71ng,
MGBIRSS G A2 fa. B 20Re 11126 by Ondaiittise C, 59.31; H,
agden, andayhe solution stirred at roomtenperature for
18 hours. The sol ution was evapor at ed under reduced
Mpb 230r2333Rd t he resi due partitioned between

di chl or onet hane and water. The organic | ayer was
evapor at ed under reduced pressure and the residue

acﬁgm_mu@ coI umm chromat ography on silica gel using
3 N

X 2L ‘ XY lyO~ 61‘ tetrahydro-
ﬂu@#réﬂﬁl \/RH)/)-nIZ:oﬁﬂarmd‘e 2H) 2.76 (m 2H) 3.25 (m

1H, 3.74 (m 1H1 4.02 (s, 3H), 5.24 (m 1H), 7.08

(dd, 1H), 7.52 (dd, 1H), 7.60 (d, 1H), 7.70 (H)

7.92 (dd, 1H), 8.03 (d, 1H), 8.25 (m 2
1H), 8.99 (dd, 1H). LRM5 : mz (APg
M croanal ysis found: C, 56. 88g H,

C27H32NACBS2; 0. 6H2@, r equ NET4” H, 5.90; N,
9.87% Preparation[P3
Svn-5-Fl uo - quithol iQR- 8- sul f onyl ami no

) - cvcl ohexy
-2-(tetrahvd

yran-4-yl oxy)-nicotinamd e

Chl or osul phoni ¢ acid (0.21m, 3.2mvl) was added
dropwi se to ice-c ed 7- methoxyqui noline (Syn. Comm
2000; 30(2); 367)] (10pmgy, 0.63mml ), and the sol ution
then heated to 10Q0CAXor 1 hour. The cooled m xture
was poured onto icé sodi um bi carbonate sIomAy added,

E‘?ée gg?’g %o@'g:eﬂl\%%?é%ln%a( %%P? ##l/gtﬁélnpn &rg amine from
pr@pﬁmtlpnl‘lwmh)e acid ftdmerpr@ﬁhﬂ@ttbravlol, foh@/vlﬁgwbinﬂlér procedure to
%g Eiésecdrlb%& in amp%g%e re%ctfer())trN Hgdl y?forr;lrgr%dseovlvgst Iugend as the
reaction solvent.

"HNMR (CDCls, 400MHz) 3: 1.60-2.10 (m, 10H), 2.40 (m, 2H), 2.70-2.90 (m, 4H),
4.14 (m, 1H), 4.28 (m, 1H), 5.08 (s, 2H), 5.48 (m, 1H), 6.16 (m, 1H), 6.48 (m, 1H),
6.56 (d, 1H), 7.30-7.46 (m, 6H), 8.04-8.14 (m, 2H), 8.28 (m, 1H)

LRMS: m/z ES™ 602 [MNa]"

Microanalysis found; C, 64.09; H, 5.96; N, 7.08, Cz1H34FN305S; requires C, 64.23; H,
5.91; N, 7.25 %.
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evapor at ed under reduced pressure and the residue
partitioned between dichl oronet hane and water. The
wo@e@aniw®od ayer was evaporated under reduced prECHIB2804/002367
and the residue purified by colum chromatography on
l;ilic g usi ng di chl oronet haner net hanol (98:2) to
ayl itle conpound as a white solid, 154ng 1HNMVR

(DVMsQd 6, 400MHz) d: 1.42 (m 4H), 1|54 ( 1.86
(m 2H), 2.23 (m 2H), 2.66 (m réz’ m 2H)
3.25 (m 1H), 3.75 (m 1 . , 25.16 (m

., 2.70 (d, 1H), 7.89

1H), 7.53 (dd,

(dd. 1H 1 8.01 (d, H)\8 28N (m 5H) 18. 45 (d, 1H),
8.98 (dd, 1H). LRMBl: pilz (APCI™) 573 [MH "IN VI TRO
ACTIVITY OF THE NI DERI VATI VES (1) The PDE4

inhibitory activity of thg nicotinam de derivatives of

the forrmula (I) is deter by the ability of
conmpounds to inhibit the hydrolysis of cAMP to AVP by
PDE4 (Thonmpson JW Ter astd , Epstein PM Strada SJ.,

"Assay of nucl eoti dephosphodi est erase and resol ution
viHerifilR1 isH andrRi26s bt Rfmiiarms of the isoenzyne”

Advances in cyclic nucleotides research, edi t ed by
r'ooker G G eengard P, Robinson GA. Raven Press, New
ork 1979, 10, p. 69- 92). Tritium| abell ed cAMP i S

[ atled with PDE4. Followi ng incubation, the

S OPA beads. These SPA beads subsequently

e Vight that can be quantified by scintillation
count'A® The addition of a PDE4 inhibitor prevents
the formati on of AMP from cAMP and counts are

di m ni shed. The 1 C50 of a PDE4 inhibitor can be

Aalemknmeed ofighé rm)mmmMé mydm‘chmndenfp@urpkeph@tiomalas and 18

0% reduct red.to 4 onl .
(18 B! BPEGPTElsd el e eherde e | frd GelnaEspge. Gea) in
onxfmmﬁmetmwtzawhmmw qom@%mrd@ acﬂ&bbmafem’g%?atgfe td}ew hours. The
formul a Nzﬁ§h?‘§ denpnstrated by their ability

to
sofifiop; wasr RS E0% (G AR ROIHEPD Xt BYaRAaigE under reduced

pressure. The product was crystallised from isopropyl acetate, to afford the title
compounds as solids.

'HNMR (DMSO-ds, 400MHz) &: 1.51 (m, 6H), 1.66 (m, 2H), 1.90 (m, 2H), 2.27 (m,
2H), 2.69 (m, 2H), 2.76 (m, 2H), 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), 8.28 (d, 1H), 8.35 (d, 1H).
LRMS : m/z (APCI") 604 [MNa]"

Microanalysis found: C, 48.89; H, 5.31; N, 11.49. Ca4H2sFN505S3;0.4H20 requires C,
48.95; H, 4.93; N, 11.89%.
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nononucl ear cells (see also Yoshinura T, Kurita C,
Nagao T, Usam E, Nakao T, Watanabe S, Kobayashi J,
wavmampedeps F, Tanaka H, Nagai H., "Effects of PCT/IB2004/002367
cAMPphosphodi est erase i sozyne inhibitor on cytokine
QU ﬁ'no by |i popol ysacchari desti nul at ed human
bl ood nononucl ear cells", Gen. Pharnmacol .,
1997, 29(4), p. 63). Venous blood is ¢pllected from
heal t hy vol unteers and the Jrononu
by centrifugation through
cushions. TNF pr ctj f e/cells is
stinmulated by additi [ ysaccharide. After 18
hours i ncubation in ¥he_presence of LPS, the cell
supernatant is renovedNandQ he concentration of TNFa
in the supernatant determ ned by ELISA. Addition of
PDE4 i nhi bitors reduces e gnount of TNFa produced.
An 1C50 is determ ned which ijs equal to the
concentration of compoun t gives 50% i nhibition of
TNFs production as conpared to the LPS stinul at ed
abetaioR1VeH and R is sftfermeanpl es were tested in the
gﬁ_?ay descri bed above and found to have an I C50 (TNFa
iCreen) of |less than 300 nM And for nost of the
) orrpounds, they were found to have an | C50
green) of even less than 100 nM Data are
¢d bel ow for the Exanples in which the TNFa and
APRition are presented as |1C50 values in nM
NFa screen) | C50 (PDE4 Exanple No. in nM

~——

ign) innM1 423324553

A mixture of the appropriate amine hydrochloride from preparations 15a and 18
(1eq), the appropriate sulphonyl chlorides (1.3eq) and friethylamine (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.

THNMR (DMSO-dg, 400MHz) 8: 1.52 (m, 6H), 1.67 (m, 2H), 1.90 (m, 2H), 2.32 (m,
2H), 2.70-2.82 (m, 4H), 3.23 (m, 1H),' 3.76 (m, 1H), 4.13 (s, 3H), 5.25 (m, 1H), 7.10
(dd, 1H), 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. Ca4H2gN505S3;0.1H,0 requires C,
50.97; H, 5.20; N, 12.38%.

Preparation 91

Syn-N-[4-(2-methoxy-5-methyl-benzenesulfonylamino)-cyclohexyl]-2-
(tetrahydro-thiopyran-4-vioxy)-nicotinamide
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62748496 100.3 11112 0.1 13 0.6 14 0.1 15
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CH,
Nl
SOR:
O OL
N N CH,
H
~
N~ "o
S

The amine hydrochloride from preparation 18 (500mg, 1.34mmol) was dissolved in
dichloromethane, the solution washed with 1N sodium hydroxide solution, then dried
(MgSO0y) and evaporated under reduced pressure.
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (385mg, 2.01mmol)
was added to a solution of this amine, 1-hydroxybenzotriazole hydrate (181mg,
1.34mmol), 6-methoxy-m-toluenesulphonylchloride (267mg, 1.21mmol) and N-
ethyldiisopropylamine (934pl, 5.36mmol) in N,N-dimethylformamide (5ml), and the
reaction stirred at room temperature for 18 hours. The mixture was evaporated under
reduced pressure and the residue purified by column chromatography on silica gel
using ethyl acetate:pentane (50:50) to afford the title compound as a white solid,
317mag.

"HNMR (CDCl3, 400MHz) &: 1.53-1.72 (m, 6H), 1.74-1.87 (m, 2H), 1.90-2.02 (m, 2H),
2.33 (s, 3H), 2.38-2.49 (m, 2H), 2.72-2.86 (m, 4H), 3.23 (brs, 1H), 3.89-4.04 (m, 4H),
5.10 (d, 1H), 5.36 (m, 1H), 6.91 (d, 1H), 7.01 (m, 1H), 7.31 (d, 1H), 7.64 (s, 1H), 7.93
(d, 1H), 8.18 (d, 1H), 8.47 (d, 1H)

LRMS : m/z ES* 542 [MNa]

Preparation 92

(tetrahydro-thiopyran-4-yloxy)-nicotinamide
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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
as follows :

Chlorosulphonic 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,
sodium bicarbonate slowly added, followed by acetonitrile (30ml) and the amine from
preparation 15a (171mg, 0.44mmol). Triethylamine (0.2ml, 1.44mmol) was then
added and the solution stirred at room temperature for 18 hours. The solution was
evaporated under reduced pressure and the residue partitioned between
dichloromethane and water. The organic layer was evaporated under reduced
pressure and the residue purified by column chromatography on silica gel using
dichloromethane:methanol (98:2).

"HNMR (DMSO-dg, 400MHz) &: 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,
1H), 7.08 (dd, 1H), 7.52 (dd, 1H), 7.60 (d, 1H), 7.70 (d, 1H), 7.92 (dd, 1H), 8.03 (d,
1H), 8.25 (m, 2H), 8.45 (d, 1H), 8.99 (dd, 1H).

LRMS : m/z (APCI*) 579 [MNa]”

Microanalysis found: C, 56.88; H, 5.87; N, 9.80. Cu7H32N405S5;0.6H.0 requires C,
57.14; H, 5.90; N, 9.87%.

Preparation 93
Syn-5-Fluoro-N-[4-(7-methoxy-quinoline-8-sulfonylamino)-cyclohexyl}-2-
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Chlorosulphonic 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,
sodium bicarbonate slowly added, followed by acetonitrile (30ml) and the amine from
preparation 15a (171mg, 0.44mmol). Triethylamine (0.2ml, 1.44mmol) was then
added and the solution stirred at room temperature for 18 hours. The solution was
evaporated under reduced pressure and the residue partitioned between
dichloromethane and water. The organic layer was evaporated under reduced
pressure and the residue purified by column chromatography on silica gel using
dichloromethane:methanol (98:2) to give the title compound as a white solid, 154mg.

"HNMR (DMSO-ds, 400MHz) &: 1.42 (m, 4H), 1.54 (m, 4H), 1.86 (m, 2H), 2.23 (m,
2H), 2.66 {m, 2H), 2.77 (m, 2H), 3.25 (m, 1H), 3.75 (m, 1H), 4.03 (s, 3H), 5.16 (m,
1H), 7.53 (dd, 1H), 7.60 (d, 1H), 7.70 (d, 1H), 7.89 (dd, 1H), 8.01 (d, 1H), 8.26 (m,
2H), 8.45 (d, 1H), 8.98 (dd, 1H).

LRMS : m/z (APCI") 573 [M-H]
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2 is a linker group selected fromCO and SO2; R2 is

sel ected from phenyl, benzyl, naphthyl, heteroaryl and
wQ@ anso®ped cl oal kyl , each of which is optional | pCT/IB2004/002367

substituted with 1 to 3 substituents each

R4, (d-C
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R b e CAKITIPIAS, NBFLBILIER 1o p so0o). Tt
lplyelled al AP iisvindabatey rwith RBE4bEaliowingl amobaetion, the radiolabelled AMP

ARYATERI R L0 v RAR S L RRAR rR58 St Boan psocuenty
pmadrcemgma tihtoabdd quastitied bpebintifdionapuatiid. yTHeea®itiddtof a PDE4

I&gﬁ%ﬂ q@yentgﬂm %{a\{ggg@ @b}-\lc\%tlfﬁ rggﬂk&lr‘l\lfl%land c?clu%soare diminished. The

1C6CEr DS ipsbior dar( be idefikd %Lskﬂ‘rb cdhb@ﬁ%tlohoﬁlt h %ﬁ{ﬂomnd that
Isubstltut ede,g}é OH and/ or hal o) écyc oal

RiRSUIRCEOUBES <formar§6| Q/éheeP Ed iy (@ mblbﬂor ) control
weidiml, 2 or 3 wherein RLis H F, d or CH3. 5 A
conmpound, salt or solvate according to any one of

clains 1, 2, 3 or 4vvherein R2 is phenyl, imdazole,
, , ¢
.{)enzot i az&?éJ r&%&% gégkzdgﬂg?m%%%eg%?w thé fBimula () are

damcmtret@)dr bylitihedr abiéityzionintihit oTNF o pslease fropy himianeyeripheral blood
R SN 0 98 vorbllach, NG Sadl 100G oo 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 mononuclear cells”, Gen. Pharmacol., 1997,
29(4), p. 63). Venous blood is collected from healthy volunteers and the mononuclear
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 ICsp 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.
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CH3, N(CH3) SO2CH3, NHSO2CH2CH3, NHSO2CH(CH3) 2, OH,
F, CH5, CH(CH3)2, C2H4OH, CF3. 6. A
wa@oeowpowId4 salt or solvate according to any oneCDiB2004/002367

CH2CH, 4,

claims 1 to 5 wherein RLis F. 7. A conpound,
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pharmaceutically acceptable salt or solvate thereof.
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to claiml2, foe use |[n nedicgne. 14. |A conpound, salt
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11 1

12 0.1

13 0.6

14 0.1

15 0.4

16

17
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19 0.8

20 1
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22 0.02

23 0.1

24 0.4
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ast hma of whatever type, etiology, or pathogenesis, in
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group consisting of eosinophilia, pulnonary
infiltration eosinophilia, Loffler's syndrone, chronic
weoemisepbd | i ¢ pneunoni a, tropical pul nbnary  PCT/IB2004/002367
eosi nophilia, bronchopneunonic aspergillosis,
aspergill oma, granul omas cgztﬁigingeosinophils,

al | ergi ¢ granul omat ous ang —5=0r Churg-Strauss
syndrone, polyarteritis nodosa (PAN) and systemc
necrot|2|ng vasculltls atopic dermatitis, allergic
1g8rceatroHnd Of tasmulad) ‘der mat i tis, or allergic or atopic
eczemn, urticaria of whatever type, |$t|olggy or

pat hogenesis, in particular urtjiearidNthaR is a nenber
sel ected fromthe group ct of i%mune- nedi at ed
urticaria, conpl cari a,
urticariogeni c materi aryl ndied Wfticaria, physica
agent - i nduced urtic&rkg st rféss-induced urticaria,

i di opathic urticariayyac urticaria, chronic
urticaria, angi oedema, chdlinergic Hitlcarla, col d
urticaria in the autoso om nant‘'formor in the
acquired form contact uyrticjaria, giant urticaria and
papul ar urticaria, conj vitis of whatever type,
etiol ogy, or pathogenesis=in particular
whepipoctivitis that is a menber selected fromthe
group consi sting of actinic conjunctivitis, acute

R as seletiet fl@ﬁhHuh&iDmdt(Cs—&ﬁﬂM e cont agi ous

LU R S8Lb sBrocy B GRTBHICT 1 Vi s, atopi ¢
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<BH st eiRLisaPHPa pL e P, Rl ey SR pppencenty
steleetegirmm el SCBY ICONRIRY, r(Ch@ngyl dﬁalﬁ(b1316|)alm &, thydfoxy(C-

Gefagd i R UIoBRUN shapls Phoel dprforabn 51 Sattesay QI andior

humq@x;@@}@m@mn%@g@ﬁ waitis, post er| or uveitis,
G or0|d|t|s and chorloretlnltls scleros

RO RNG%(86 £ACH sieperdandly sgipctest rmith &@eﬁe)@ﬂ@ﬂ apg 802(01-04)alkyl
aRahbfHa&utically acceptable salts and solvates thereof.

2. A compound, salt or solvate according to claim 1 wherein R is H, halo, CH; or
CoHs.

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,

each of which is optionally substituted with 1 to 3 substifuents each independently
selected from halo, CN, CONR®R?, (C+-Ce)alkyl, halo(C1-Cs)alkyl, OH, hydroxy(C+-
Ce)alkyl, ((Cs-Csg)cycloalkyl)-(C4-Cg)alkyl, pheny! (optionally substituted by OH and/or -
halo), (Cs-Cs)cycloalkyl and NR®R*.
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waelosnewds and rel apsing remtting nultiple scPEr/mE064/002367
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§ PLGubo R, Soi BP R RGR Ao oo8 bRt lals B ARRein R s s

défined frethe EXample 63.

10. A compound according to claim 1 selected from any one of the Examples, or a
pharmaceutically acceptable salt or solvate thereof.

11. Syn-5-Fluoro-N-[4-(2-hydroxy-4-methyl-benzoylamino)-cyclohexyl}-
2-(tetrahydro-thiopyran-4-yloxy)-nicotinamide of formula :
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septic shock of whatever type, etiology, or

pat hogenesis, in particular septic shock that is a
woreos®e0993£l ect ed from the group consisting of PENE2004/002367
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pathophysiologic dlsturbances 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,

= obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that
is a member selected from the group consisting of chronic eosinophilic
pneumonia, chronic obstructive pulmonary disease (COPD), COPD that
includes chronic bronchitis, pulmonary emphysema or dyspnea associated
therewith, COPD that is characterized by irreversible, progressive airways
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i nfl uenza, adenoviruses and Herpes viruses including
Her pes zoster and Herpes sinplex, yeast and fungus

WO pdoso0999hs wherei n said yeast and fungi are SPOBFIR20042002367
to upregulation by TNF-a or elicit TNF-a production in
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bronchiectasis, cystlc 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 nonpurulent 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 inflammatory arthritis,
degenerative arthritis, infectious arthritis, Lyme arthritis, proliferative arthritis,
psoriatic arthritis and vertebral arthritis,

= gout, and fever and pain associated with inflammation,

» an eosinophil-related disorder of whatever type, etiology, or pathogenesis, in
particular an eosinophil-related disorder that is a member selected from the
group consisting of eosinophilia, pulmonary infiltration eosinophilia, Loffler's
syndrome, chronic eosinophilic pneumonia, tropical pulmonary eosinophilia,

bronchopneumonic aspergillosis, aspergilloma, granulomas containing
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inhibition is beneficial, of a manmal, including a
human being, with an effectiveanount of a conpound,
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(V1) urtieri&>giadht 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 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
primary progressive multiple sclerosis and relapsing remitting multiple
sclerosis,

» autoimmunef/inflammatory diseases of whatever type, etiology, or
pathogenesis, in particular an autoimmune/inflammatory disease that is a
member selected from the group consisting of autoimmune hematological
disorders, hemolytic anemia, aplastic anemia, pure red cell anemia, idiopathic
thrombocytopenic purpura, systemic lupus erythematosus, polychondritis,
scleroderma, Wegner's granulomatosis, dermatomyositis, chronic active
hepatitis, myasthenia gravis, Stevens-Johnson syndrome, idiopathic sprue,
autoimmune inflammatory bowel diseases, ulcerative colitis, endocrin

opthamopathy, Grave’s disease, sarcoidosis, alveolitis, chronic
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Il 1 (VI) wherein RL is as defined in claim1l. 25. A
conpound of formula (I1X) :(1X) wherein RL and R2 and Z
wae@sasgefined in claiml1l. 26. A conpound of POT/IB2AG/002367
(XII) : wherein R1 is as defined in claiml 27. A
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| 78- atlbgamcoegraﬁrrejagtmm fstlmmng@)rga'ﬁmijdrﬂtatima (h)

Sogli iAo l%/l BoiR weI SYisease (IBD) of whatever type, etiology, or pathogenesis,
in particutar 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
secondary to chronic obstructive pulmonary disease, pulmonary venous
hypertension, pulmonary arterial hypertension and hypoxia-induced pulmonary
hypertension,

* bone loss diseases, primary osteoporosis and secondary osteoporosis,

» central nervous system disorders of whatever type, etiology, or pathogenesis,
in particular a central nervous system disorder that is a member selected from
the group consisting of depression, Alzheimers disease, Parkinson’s disease,
learning and memory impairment, tardive dyskinesia, drug dependence,
arteriosclerotic dementia and dementias that accompany Huntington’s chorea,
Wilson’s disease, paralysis agitans, and thalamic atrophies,
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(i) COX-1 inhibitors (NSAIDs) and COX-2 sel ective
inhibitors, (j) Oal or inhaled 3 ucocorticosteroids,

w@ kgosbec| onal anti bodi es active agai nst endoPEnTRee04/002367
i nfl ammat ory entiti es, (l) Anti-tunor necrosis factor
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gents’that can as mico
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i 9éés?r5'nd fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-a or elicit TNF-a production in their host, e.g., fungal
meningitis, pérticularly 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 arﬁphotericins, e.g. Amphotericin B and liposomal
Amphotericin B,

= jschemia-reperfusion injury, ischemic heart disease, autoimmune diabetes,
retinal autoimmunity, chronic lymphocytic ieukemia, 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 antiphlogistic,
skin-softening, skin elasticity and moisture-increasing activities.

16. The use of a compound salt or solvate according to any one of claims 1 to 11 in
the manufacture of a medicament for use in the treatment of a disease, disorder, or

condition in which PDE4 inhibition is beneficial.

17. The use according to claim 16 wherein the disease, disorder or condition is
selected from the list as defined in claim 15.

18. A method of treatment of a disease, disorder or condition in which PDE4
inhibition is beneficial, of a mammal, including a human being, with an effective
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amount of a compound, salt or solvate according to any one of claims 1 to 11 or

pharmaceutical composition according to claim 12.

19. A method according to claim 18, wherein the disease, disorder or condition is

selected from the list as defined in claim 15.

20. A process to make a compound of formula (1) as defined in claim 1, comprising
reaction of a compound of formula (V1) with a reagent of formula Y-Z-R?,

(V1)
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 (I) as defined in claim 1, comprising

reaction of a compound of formula (1X)

H 2
I N/O/ N\Z/R
R1
AN
| A
N Cl
(IX)

with tetrahydrothiopyran-4-ol.

22. A process to make a compound of formula (1) as defined in claim 1, comprising
reaction of a compound of formula (XIl) with a compound of formula (VIII) :
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o
R | X OH ' /O,H\Z/RZ
N0 HoN
(Xt (Vi)
S

23. A compound of formula (V) :

Z
N~ o (V)
S
wherein R' is as defined in claim 1 and PG is an amine protecting group.
24. A compound of formula (V1):
o) ﬂ NH,
1
R AN

H

s
N~ "0 (V1)

S

wherein R is as defined in claim 1.

25. A compound of formula (IX) :
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(IX)
~
N™ ~cl

wherein R" and R? and Z are as defined in claim 1.

26. A compound of formula (XI) :
O
R!
| X OH
=
N ﬁ0j (X1)
S

wherein R’ is as defined in claim 1.

27. A compound of formula (XI) :

0
R1 _ Ralk
e
~
N 0]
f] )
S

wherein R' is as defined in claim 1 and R?* represents a (C-Ca)alkyl group.

28. 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 (LTRAs) including antagonists of LTB4, LTC4, LTD4, .
and LTE4,

(c)  Histaminic receptor antagonists including H1, H3 and H4 antagonists,
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(d) a1- and a2-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use, ‘

(e) Muscarinic M3 receptor antagonists or anticholinergic agents,
(f) B2-adrenoceptor agonists,

(99 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,
(1) Anti-tumor necrosis factor (anti-TNF-a) agents,

(m) Adhesion molecule inhibitors including VLA-4 antagonists,

(n) Kinin-B1 - and B2 -receptor antagonists,

(o) Immunosuppressive agents,

(p) Inhibitors of matrix metalloproteases (MMPs),

(90  Tachykinin NK1, NK2 and NK3 receptor antagonists,

v Elastase inhibitors,

(s) Adenosine A2a receptor agonists,

® Inhibitors of urokinase,

(uy Compounds that act on dopamine 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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